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1. GIRIS

Kanser, farkli organlarda hiicrelerin kontrolsiiz ¢ogalmasindan olusan, klinik
goriiniimii, tedavisi ve yaklasimi birbirinden farkli olan bir hastaliklar grubudur.
Diinya saglik orgiitii 2018 yili verilerine gore diinyada yaklasik olarak alt1 kisiden
birinin 6liim nedeni kanserdir. Giinimiizde AIDS, sitma ve tiiberkiiloza bagli toplam
oliim sayisi, kanser nedeniyle 6len insanlardan ¢ok daha azdir. Meme kanseri, diinya
genelinde kadinlar arasinda en sik goriilen kanser tiirii olmakla birlikte en oliimctil
ikinci kanser tiiridiir. Bu nedenle meme kanseri iizerindeki hem teshis hem de tedavi
amactyla yapilan ¢alismalar son yillarda oldukc¢a 6nem kazanmaistir (Fernandez ve ark.
2010). Hem kanserli hiicrelerin metastazinin kontrol altina alinmasindaki zorluklar
hem de kadinlarda kansere bagli dlimlerin % 90’indan sorumlu olmasi nedeniyle
meme kanserinde kemoterapi, hormon terapisi ve hedef tedavi alanlarindaki ¢alismalar
hiz kazanmustir (Li ve Kang, 2016; EBCTC, 2005). Bu amagla bir¢ok yeni bilesik
sentezlenmis ve kanserli hiicrelerde basarili sonuglar alinmistir; ancak, kanser
tedavisinde kullanmak amaciyla sentezlenen bilesiklerin kanserli hiicrelerde oldugu
kadar normal hiicrelerde de sitotoksik etki gostermesi ve yan etkilerinin fazla olmasi
kullanimin1 smirli hale getirmektedir. Bu nedenle kanser tedavisi igin gelistirilen
ilaglarin segici olarak kanserli hiicreler iizerinde etkili olmasi ve yan etkilerinin

miimkiin oldugunca azaltilmas1 yoniinde arastirmalar yogun olarak devam etmektedir.

Insan viicudundaki yikici olusumlarin bazilar1 yasadigimiz ¢evrenin kaginilmaz
sonuglarindandir. Ornegin; %20 oksijen iceren atmosfer oldukca tahrip edicidir.
Ciinkii oksijen ve ilgili molekiiller oksitleme potansiyeline sahiptir (Reiter, 1998). Bu
molekiiller reaktif oksijen tlirleri (ROS) veya "intermediatorleri" olarak
tanimlanmaktadirlar ve viicuda yogun zarar verme potansiyeline sahiptirler (Diplock,
1998). Bu radikallerin baslicalari; tekli oksijen (O2), siiperoksit anyonu ('0%), hidroksi
(OH), peroksi (ROO’) ve alkoksi (RO’) radikalleridir (Kaur ve Kapoor, 2001).



Viicutta normal metabolizma sirasinda veya cesitli dis etkenler yoluyla iiretilen bu
serbest radikaller, yiiksek enerjili, stabil olmayan bilesikler olup (Nawar, 1996),
protein, lipid, DNA ve niikleotid koenzimler gibi bir¢ok biyolojik materyale zarar
vererek basta kanser ve kalp-damar hastaliklar1 olmak {izere, Parkinson, Alzheimer
hastaligi, serebrovaskiiler hastaliklar, norosensoriyel bozukluklar, katarakt ve
romatoid artrit gibi bir¢ok hastaligin olusmasinda 6énemli rol oynamaktadirlar. Lipid,
karbonhidrat, protein ve DNA gibi biyolojik molekiillerin oksidatif stresten korunmasi

bu hastaliklarin 6nlenmesi agisindan biiylik 6nem tasimaktadir (Diplock, 1998).

Son yillarda pineal bezin 6nemli salgilama iriinii olan melatonin (Sekil 1.5.)
tizerinde yapilan ¢alismalar bu bilesigin hem direk serbest radikal yakalayict hem de
indirekt antioksidan oldugunu (Reiter, 1997) ve kanserde protektif etkiye sahip
oldugunu gostermistir (Jones, 2000; Farriol, 2000). Melatoninin, siiperoksit anyon
radikalinin dismutasyonunda 6nemli rol oynayan siiperoksit dismutaz (SOD) enzimi
icin mRNA'y1 arttirdigr ileri stiriilmektedir (Kotler, 1998). Susa ve arkadaslar
hidroksil radikalinin sebep oldugu DNA hasarlarinin melatonin varliginda azaldigim
rapor etmislerdir (Susa, 1997). Melatonin etkili bir serbest radikal yakalayicidir ve lipit
peroksidasyonu ve DNA zincir kirilmalarina karsi etkili bir koruyucudur. ‘OH’
radikalinin detoksifikasyonunda melatonin elektron dondrii olarak rol oynamaktadir.
Bunu yaparken, melatonin kendisi radikal hale geger ve indolil katyon ya da melatonil
radikal olarak adlandirilir (Ates-Alagoz, 2001). Son yillarda yapilan aragtirmalar ise
melatoninin tiimor olugumu ve biiylimesini azaltabilecegini gostermistir (Vijayalaxmi,

2004; Mor, 2004).

Melatoninin ve melatonin reseptdr agonistlerinin varliginin, kotii prognozlu
meme kanserinde daha uzun sagkalim ile alakali oldugu gosterilmistir (Oprea-llies,
2013). Diger yandan, melatoninin meme kanseri lizerinde antiproliferatif etkileri
oldugu gosterilmistir (Jablonska, 2012). Benzer ¢alismalar diger kanser tiirlerinde de

yiiriitiilmiistiir. Ornegin kolorektal kanserlerde melatonin reseptdr agonistlerinin



antiproliferatif etkisi gosterilmistir (Leon et al. 2012). Melatoninin hepatoselliiler
karsinoma hiicrelerini apoptoza kars1 daha hassas bir hale getirdigi (Zha, 2012) ve
HEPG2 hiicrelerinde apoptozu indiikleyebildigi gosterilmistir (Carbajo-Pescador,
2013). Ayrica melatoninin hiicre transkriptomu iizerindeki etkilerinin mikrodizin ile
profillenmesi  gergeklestirilmis olup yeni indol tiirevleri ile melatonini

karsilastirabilmek miimkiindiir (Lee, 2012).

Indol ve benzimidazol ana yapisi canli organizmanin tanidig1 yapilardir. Indol
ve benzimidazol halkalari piirin ve pirimidin ¢ekirdegini tasiyan DNA bazlarinin temel
yapilarinin izosteri olup, piirin antimetaboliti olabilirler. Bu nedenle, canli sistemlerde
benzimidazol ve indol halkalarinin biyopolimerlerle kolayca etkilesim gosterebilecegi
diisiiniilmektedir (El Rashedy, 2012). Ayrica indol halkas1 yasam i¢in gerekli olan bazi
biyolojik molekiillerin (triptofan, serotonin ve melatonin) yapisinda da yer almaktadir.
Benzimidazol ve tlirevleri antitiimor/antiproliferatif/antikanser (Li, 2011; Refaat,
2010; Demirayak, 2011; Moriarty, 2010), antienflamatuar (Sondhi, 2010), antiviral
(Demirayak, 2002; Sharma, 2009), antibakterial (Kumar, 2006; Hosamani, 2009;
Guven, 2007), antifungal (Goker, 2002) ve antioksidan (Kerimov, 2007; Kilcigil,
2004) gibi bir¢cok farmakolojik aktiviteye sahip olduklari i¢in son yillarda oldukga ilgi
ceken ve iizerinde ¢ok calisilan bilesiklerdir (Rashid, 2012). indol ¢ekirdegi de 5Snemli
derecede antiproliferatif aktiviteye sahip bilesiklerin gelistirilmesine olanak
vermektedir (EIl-Nakkady, 2012; El-Sawy, 2010; Ziedan, 2010). Antineoplastik
etkileri nedeni ile kullanilmakta olan vinblastin siilfat, vinkristin siilfat, vinorelbin ve

lanreotid ilaglarinin yapisinda indol halka sistemi yer almaktadir.
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Sekil 1.3. Lanreotid

Sentezlenen bir dizi fenil-indol tiirevi bilesik meme kanserinin gelisimini farkli
mekanizmalar ile inhibe etmistir (Trogden, 2009; Golob, 2002; Mohan, 2006). 2-fenil
indol-3-karboksaldehit tiirevleri ise tubulin polimerizasyonunu inhibe ederek meme
kanserinde antimitotik etki gostermistir (Gatspar, 1988; Kaufmann, 2007). 3-formil
grubunun oksim, metilamin, propandinitriller, hidrazon ile siibstitiie edilmesi ise daha
stabil ve daha etkili antimitotik bilesikler ile sonu¢lanmistir (Kaufmann, 2007;
Pojarova, 2007; Vogel, 2008). Meme kanseri tedavisinde kullanilmak tizere 2018
yilinda FDA tarafindan onay alan abemasiklib etken maddesinde de benzimidazol

halkasi bulunmaktadir.
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Sekil 1.4. Abemasiklib

Siilfonil grubu tasyan bilesiklerin antikanser aktiviteye sahip oldugu cesitli
calismalar ile gosterilmistir. Subramanian ve arkadaslar1 sentezledikleri bir seri N-
arilstilffonilimidazolidinon tiirevinin in vitro antikanser aktivitelerini test etmek igin
A549, COLO205, KATO IIl, K562, SK-OV-3 ve murin 16semi (P288D1) hiicre
kiltiirlerini  kullanmiglardir.  N-(2-kloroasetil)-6-(2-okso-4-fenilimidazolidin-1-il-
stilfonil)-3,4-dihidrokinolin-1(2H)-karboksamit ~ ve N-sikloheksil-6-(2-okso-4-
fenilimidazolidin-1-ilsiilfonil)-3,4dihidrokinolin-1(2H)-karboksamit bilesikleri A549,
KATO Ill ve K562 hiicre kiiltiiriinde doksorubisine yakin antikanser aktivite ve NCI-
H23 ve SW620 kanser hiicrelerinde iyi ksenografik sonuglar gostermistir
(Subramanian, 2011).

El-Deeb ve arkadaslar1 ise sentezledikleri 5-(siibstitiie)benziliden-3-(4-
stibstitiie)fenilsiilfonilimidazolidin-2,4-dion, 1-(4-stibstitiie)fenilsiilfonil-3-(4-
stibstitiie)fenilpirimidin-2,4,6-(1H,3H,5H)-trion ve 3-(4-stibstitiie)fenil-1-(4-
stibstittie)fenilsiilfonilkinazolin-2,4(1H,3H)-dion tiirevlerini 9 farkli organdan alinmig
60 tiimor hiicre kiiltiiriine kars1 test etmislerdir. Bilesikler ovaryum kanser hiicrelerine
(IGROV1) kars iyi inhibitor etki gostermistir. 3 no’lu serideki bilesikler renal kanser
(RXF393) hiicreleri iizerine 6nemli derecede inhibisyon gosterirken, 6 ve 8 no’lu
seriler ovaryum (OVCAR-8) ve melanoma (SK-MEL-2) hiicreleri iizerine 6nemli

derecede inhibisyon gostermistir (EI-Deeb, 2010).

Moon ve arkadaglari, DW2143 (4-fenil-1-[1-(4-aminobenzoil)-indolin-5-
stilfonil]-4,5-dihidro-2-imidazolon-hidroklorid) bilesiginin antiproliferatif aktivitesini
bes murin tiimor (B16, Colon26, El-4, 3LL ve P388) ve dokuz insan tiimoriinde



(BxPC-3, HEPGZ2, Lovo, MCF-7, NCI-H69, SW480, WiDR, KB ve KBV20C) in vitro
ve in vivo test etmislerdir. Tim hiicre kiltiirlerinde DW2143’nin in vitro antitiimor
aktivitesi doksorubisin ile karsilastirilabilir bulunmustur. Ustelik DW2143 nin
vinkristine direngli bir hiicre kiiltiirii olan KBV20C hiicre kiiltiiriinde antiproliferatif
aktivitesi doksorubisine benzer ya da daha iyi bulunmustur. Bilesigin in vivo antitiimor
aktivitesi de bazi deneylerde doksorubisin ile karsilastirilabilir, bazilarinda ise
doksorubisinden daha iyi bulunmustur (Moon, 1999). iki grup halinde kumarin-
pirazolin hibrid tiirevleri sentezlenip US NCI protokoliine gore antitlimor aktivitelerini
60 farkli kanser hiicre kiiltiiriinde test edilmistir. MCF-7 meme kanseri ve HCT-116
kolon kanseri hiicreleri 7d (7-metoksi-8-[1-(fenilsiilfonil)-(4-metilfenil)-4,5-dihidro-
1H-pirazol-3-il]-2H-kromen-2-on), 8c  (8-[1-(4-metilfenil siilfonil)-5-fenil-4,5-
dihidro-1H-pirazol-3-il]-7-metoksi-2H-kromen-2-on ve 9c (8-[1-(4-
klorofenilsiilfonil)-5-fenil-4,5-dihidro-1H-pirazol-3-il]-7-metoksi-2H-kromen-on)
no’lu bilesiklere en c¢ok duyarli hiicre kiiltiirleri olarak test edilmistir. Bu
cesaretlendirici sonuglardan sonra tiim sonug bilesikler kolorektal hiicre hatt1 HCT-
116’¢ karst test edilmistir ve ICso degerleri 0.01 uM ile 2.8 uM araliginda bulunmustur
(Amin, 2013).

Indol halka sisteminin 1, 3 ve 5 no’lu konumlarina degisik siibstitiientler
getirilerek tasarlanan melatonin tiirevlerinin  (Sekil 1.6.) bazilarmin lipit
peroksidasyonu tiizerine inhibe edici o6zelliklerinin melatoninden daha iyi oldugu
gozlemlenmistir (Ates-Alagoz, 2005). Daha sonra melatonindeki indol halkasi
benzimidazol halkasi ile kondanse edilerek sentezlenmis bilesikler (Sekil 1.7.) biitil
hidroksi toluen (BHT) ve SOD ile kiyaslandiginda bilesiklerden bazilarinin daha iyi
antioksidan aktiviteye sahip oldugu goriilmistiir (Ates-Alagoz 2005).
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Sekil 1.7. indol-benzimidazol tiirevi bilesikler

Sentezlenen bazi benzen siilfonil bilesiklerinin meme ve prostat kanserinde
doksorubisin ile kiyaslandiginda daha iyi antikanser aktiviteye sahip oldugu
goriilmistiir (Ates-Alagoz, 2012). Tiim bu ¢alismalar sonucunda elde edilen bu umut
verici sonuglar daha etkili antikanser bilesiklerin tasarimi ve sentezi i¢cin motive edici

olmustur.

Bu tez ana ¢ekirdeginde antikanser aktiviteleri rapor edilmis olan indol ve
benzimidazol halkalar1 igeren, yeni antikanser bilesiklerin dizayn ve sentezini
icermektedir. Ana hedef antikanser aktiviteye sahip yeni hedef bilesikler elde etmektir.
Bu amagla, sentezlenen bilesiklerin antikanser aktiviteleri yaygin olarak kullanilan
antikanser bir ilag olan kamptotesin ile karsilastirarak test edilmistir. Antikanser
aktivitenin mekanizmasin agiklayabilmek i¢in, yapi-aktivite ¢aligmalar1 yaparak,
aktivitenin kritik olan hedefleri tayin edilmeye ¢alisiimigtir. Boylece bu tip ilaglarin
klinik olarak gelisimine hiz kazandirmak miimkiin olabilecektir. Elde edilen
bilesiklerin saflik kontrolii ve kimyasal yapilari sirasiyla elemental analiz, *H, *C-
NMR ve kiitle spektroskopisi yontemleri ile aydinlatilmistir. Sentezlenen molekiillerin
yap1 aydinlatilmasini takiben antikanser aktiviteleri in vitro hiicre kiiltiiriinde hiicresel

boyutta test edilmistir.

Bu tez c¢alismasinda, 2-(5-siibstitiie-1H-indol-3-il)-5-(alkilsiilfonil)-1H-
benzo[d]imidazol tiirevi bilesiklerin sentezlenmesi ve antikanser aktivitelerinin MCF-

7, HEPG2 hiicre hatlarinda taramasi yapilmistir.
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Sekil 1.8. Sentezlenen 2-(5-siibstitiie-1H-indol-3-il)-5-(alkilsiilfonil)-1H-benzo[d]imidazol tiirevleri

1.1. indol ve Benzimidazol Halkalarmn Tarihcesi

1.1.1. indol Halkasimin Tarihgesi

Indol kimyas1 indigo boyasinin kesfiyle baslamistir. Indol ismi, indigo boyasinin
oleum ile birlesiminden gelmektedir. Adolf von Baeyer tarafindan 1866 yilinda indigo
boyasinin KMnOzs ile oksitlenerek isatin bilesigine, isatin bilesiginin de ¢inko tozlari
kullanilarak rediiklenip oksindol bilesigine ve oksindol bilesiginin de ZnO ile
reaksiyona tabi tutulmasiyla indol bilesigini ilk defa sentetik olarak elde etmistir
(Baeyer, 1866). 1869 yilinda da giiniimiizde bilinen formiilii kabul edilmistir. Sentetik

olarak ilk indol sentezi 1868 yilinda Fischer tarafindan yapilmistir
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Sekil 1.9. indigo boyasindan sirastyla isatin, oksindol ve indol eldesi



Indol tiirevleri 19. yy sonlarina kadar boyar madde olarak kullanilmistir. 1930°lu
yillarda triptofan ve oksin gibi 6nemli alkaloidlerin yapisinda bulundugu ortaya ¢ikmis
ve giiniimiize kadar da pek ¢ok alanda ¢aligsma yapilmis ve hala da yapilmaktadir (Van
Order ve Lindwall,1942).

Indol tiirevleri bitkilerde, hayvanlarda, deniz canlilarinda olduk¢a yaygin
bulunmaktadir. Indol halkasmin bu yaygm halde bulunmasmi saglayan dogal
olusumu; esansiyel bir aminoasit olan triptofanin yapisinda bulunmasindan
kaynaklidir (Hopkins ve Cole, 1901). Hem bitkilerde bulunan indol tiirevlerinin hem
de bakteriyel metabolit olan indol tiirevleri triptofan (Sekil 1.10) ile diger
aminoasitlerin biyosentezi sonucu olugmaktadir. Bu nedenle hayvansal hormon olan
serotonin (Sekil 1.11) ve melatonin, farmakolojik olarak aktif olan bazi indol

alkaloidleri ve bitkisel kokularin ¢ogu indol yapisi tagimaktadir.

COOH NH,
NH; HO
A\ A\
N N
H H
Sekil 1.10. Triptofan Sekil 1.11. Serotonin

Yapilan ¢alismalarda indol ¢ekirdeginin oldukga genis bir biyolojik aktivite

spektrumuna sahip oldugu kanitlanmistir (Sharma ve ark., 2010).

Indol ¢ekirdeginin ¢ogu reseptdre yiiksek afinite ile baglandigi bilinmektedir.
Indol molekiiliiniin kesfiyle, ila¢ gelistirme ¢alismalar1 bu molekiil iizerinden olduk¢a
hizli bir sekilde ilerleme kaydetmistir. Hem genis bir aktivite spektrumunun olmasi
hem de medisinal kimyacilar tarafindan ‘ayricalikli molekiil” olarak tanimlanmasi bu

siireci hizlandirmistir.



19. ylizyilin ortalarinda Fischer indol sentezinin kesfinden sonra biyolojik olarak
aktif indol tiirevlerinin bircok sentez yontemi yaymlanmistir. Indol ¢ekirdeginin hem
dogal kaynaklardan izole edilebilmesi hem de oldukg¢a farkli yontemlerle sentetik

olarak elde edilebilmesi indoliin kolay ulasilabilen bir molekiil olmasini saglamistir.

Indol ve indol tiirevleri iceren bilesikler FDA tarafindan en ¢ok onay almis
ilaglar arasinda dokuzuncu siradadir. Bu da bu indol halkasinin biyolojik 6nemini

gostermektedir (Vitaku ve ark., 2014).

1.1.2. Benzimidazol Halkasinin Tarihcesi

Benzimidazol halkas1 azot tasiyan bilinen en eski heterosiklik halka
sistemlerinden biridir. Ilk olarak Hobrecker tarafindan sentezlenmis (Hobrecker,
1872) ve daha sonra Ladenberg (Ladenberg, 1875) ve Wundt (Wundt, 1878) taratindan

sentezi gerceklestirilmistir.

Benzimidazol halka sisteminin heterosiklik kismi glioksalin (Debus, 1858),
iminazol, 1,3-diazol ve imidazol (Grimmett, 1997) olmak iizere ¢esitli sekillerde
isimlendirilmistir. Tersiyer azot ve imino grubuna sahip 5 iiyeli heterosiklik kismi
tanimlayan imidazol terimi bunlarin i¢inde en ¢ok kullanilanidir. Benzimidazol
cekirdeginin 1944 yilinda Woolley tarafindan biyolojik olarak piirin benzeri etkiye
sahip olabileceginin aciklanmasiyla terapdtik potansiyele sahip oldugu ortaya
cikarilmigtir (Woolley, 1944). 5 yil sonra Brink 5,6-dimetil-1-(a-D-ribofuranozil)
benzimidazol yapisini vitamin Bi2 nin bozunma iiriinii oldugunu bulmus ve bu yapinin
tiirevlerinin vitamin Bi» benzeri etkilerinin oldugunu tanimlamistir (Brink, 1949).
Yillarca yapilan c¢aligmalarda da benzimidazol halkasimin birgok biyolojik

aktivitesinin oldugu ortaya ¢ikmistir.
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Benzimidazol ve tiirevleri farmakolojik etkileri bakimindan 6nemli bir biyoaktif
molekiil grubudur (Valdez ve ark., 2002). Antimikrobiyal, antinflamatuar, potansiyel
antitimor, antiparazitik, antiprotozoal etkilerinin yaninda, HIV, herpes (HSV-1),
influenza ve insan sitomegolaviriisii gibi bir¢cok virlise karsi antiviral aktiviteye
sahiptir. Antihelmintik ve antitilser aktivitelerinin de oldugu rapor edilmistir (Patil ve

ark., 2008).

Benzimidazol ¢ekirdeginde yapilan siibstitlisyonlarla giiniimiizde kullanilan pek
cok ila¢ molekiilii elde edilmistir. Benzimidazol g¢ekirdeginin biyolojik aktiviteleri

izerinde yapilan ¢alismalar son 10 yilda oldukga artmistir.

1.2. indol ve Benzimidazol Halkalarimin Yapilari
1.2.1. indol Halkasinin Yapisi

Indol halkas: heterosiklik organik bir bilesiktir. Kimyasal olarak 5 iiyeli pirol
halkasinin 2. ve 3. konumlarindan 6 {yeli benzen halkasinin birlesmesiyle olusan
diizlemsel bir halka sistemidir (Bayer, 1869). Elektronca zengin pirol halkasi indol
halkasina 06zgli oOzelliklere biiyilkk katki saglamaktadir. ITUPAC adi 1H-
benzo[b]pirol’diir. Atomlarin numaralandirilmas: azot atomundan baslayip saat
yoniinlin tersi yonde birlesmis halkalarin cevresinde ilerlemektedir. Kopriibas
karbonlar1 3a ve 7a olarak numaralandirilmistir (Bansal, 2005). 8z elektronu gifte
baglardan, 27 elektronu azot atomunun ortaklanmamis elektronlarindan gelen toplam

10z elektronu tasir. Bu nedenle Huckel kuralina gére aromatik bir yapidir.

Sekil 1.12. indol yapisi
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Indol ¢ekirdegi bazik 6zellikte bir halka sistemi olarak diisiiniilse de aksine ¢ok
zayif bazik karakterdedir. Bu ozelliginden dolay1 ¢ok kuvvetli asidik ortamlarda
oldukga reaktiftir. Cekirdegin 3. konumu elektron yogunlugunun en yiiksek oldugu
konumdur. 3 Numarali konumda yapilan siibstitiisyonu i¢in gereken aktivasyon
enerjisi diisliktiir ¢ilinkii ara iirlinde olusan pozitif yiikiin rezonans yolu ve azotun
serbest elektronlari ile stabilize edilmesi s6z konusudur (Sainsbury, 2002). Bu nedenle
elektrofilik siibstitiisyon reaksiyonlar1 i¢in en uygun konumdur. Zayif asidik 6zellik
gosteren N-H protonu da bazik sartlar altinda N-siibstitiisyon reaksiyonlari verir

(Barluenga ve Valdes, 2011).

A\ - =
-~ +Y) | _ +/ )

N N N =N

H H H H

Sekil 1.13. indol bilesiginin tautomerizmi

Indol halkasinin elektrofilik dzellikleri niikleofilik katim reaksiyonlar1 ile 2. ve
3. karbonlar arasindaki cifte bagin agilmasiyla da sikloadisyon reaksiyonlarinin
olusmasini saglamaktadir. Bu reaksiyonlar da ¢esitli indol tiirevlerinin olusmasina

olanak vermektedir (Bandini, 2013).

1.2.2. Benzimidazol halkasinin yapisi

Benzimidazol halka sistemi, imidazol halkasinin 4. ve 5. konumlarindan benzen
halkastyla baglanmasi sonucu olusan diizlemsel heterosiklik bir yapidir. 1,3-

benzodiazol olarak da adlandirilmaktadir. [IUPAC adi1 1H-benzo[d]imidazol’diir.
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Sekil 1.14. Benzimidazol yapisi

Benzimidazol halkasinin numaralandirilmasina, hidrojen atomu tasiyan azottan

baslanmakta ve 3 numara diger azota verilecek sekilde devam edilmektedir.

Benzimidazol halka sistemi iki farkli yapida azot atomu tagimaktadir. Bunlardan
biri, tizerinde hidrojen tasiyan ve ‘pirol azotu’ veya ‘imino azotu’ olarak tanimlanan
azottur. Digeri de hidrojen tagimayan ve tersiyer yapida bulunan azottur ve ‘piridin
azotu’ veya ‘tersiyer azot’ olarak adlandirilir. Serbest imino hidrojenine sahip

benzimidazoller tautomerik karakter gosterirler.

i
N\V) tautomeri N >
N> N/>
') L/
H
Sekil 1.15. Benzimidazol bilesiginin tautomerizmi

Benzimidazol halkasindaki serbest H, N1 azotu {lizerinde gosterilse de aslinda —
NH- ve =N- atomlar1 arasinda siirekli ve ¢cok hizli bir degisim mevcuttur. Bu nedenle
benzimidazol halkasi 2 tautomer olarak ¢izilerek gosterilmektedir (Sekil 1.15). Bu
serbest hidrojenin siibstitiisyonu tautomerizim olasiligini ortadan kaldirir ve Kkesin
yapty1 tanimlamak miimkiin olur. Boyle bir durumda numaralandirma siibstitiie azot

tizerinden baslayarak yapilir (Hoffmann, 1953).
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Benzimidazol halkas1 hem asidik hem de bazik karakter gostermektedir. N-H
grubu kuvvetli asidik 6zelliginin yaninda zayif bazik Ozellik de gosterir.
Benzimidazoller, oldukga yiliksek erime ve kaynama noktasina sahip kati bilesiklerdir.
Ornegin; benzimidazoliin kendisi 170°C de erir. Bu bilesikler polar ¢oziiciilerde ¢ok,
polar olmayan ¢oziiclilerde ise az ¢Oziiniirler ve polar olan ¢oziiciilerde serbest imino
hidrojeni assosiye halde bulunur. Imino hidrojeninin siibstitiisyonu kaynama ve erime

noktalarini 6nemli 6lgiide diistiriir (Hoffmann,1953).

1.3. indol ve Benzimidazol Halkalarimin Antikanser Aktivitesi

1.3.1. indol Halkasimin Antikanser Aktivitesi

Kanser, hiicrelerin kontrol dis1 boliiniip ¢ogalmasiyla diger dokulara yayilarak
zarar vermesiyle karakterize bir hastaliktir. Mevcut antikanser ilaglarin yetersizligi ve

yan etkileri nedeniyle yeni ilaglarin kesfi oldukg¢a 6nemlidir.

Indol ve tiirevleri oldukga genis bir antikanser aktiviteye sahiptirler. Oldukca
fazla sayida bilim adamiyla birlikte endiistri, akademi ve arastirma laboratuarlarinin
antikanser etkili yeni indol tiirevi bilesik gelistirmek iizere calistiklar1 bilinmektedir
(Perchellet ve ark., 2012). indol tiirevleri dzellikle antikanser etkili ilaglarm kesfi ve
gelistirilmesinde en 6nde gelen heterosiklik yapilardandir. indol tiirevlerinin gesitli
kanser hiicrelerinde biiyiime ve yayilmay1 inhibe ettigi yapilan ¢esitli arastirmalarda

kanitlanmistir (Sarkar ve Li, 2009; Ahmad ve ark., 2011).

Indol halka sistemi antikanser aktivitenin yani sira antihistaminik (Battaglia ve
ark., 1999), antifungal (Przhevalskii ve ark., 1997), antimikrobiyal (Hiari ve ark.,
2006), antioksidan (Tan ve ark., 1993), bitki biliyiime regiilatorii (Abele ve ark., 2003),
anti-HIV (Stizen ve ark., 1998), antikonviilzan (El-Gendy Adel ve ark., 1997),

antienflamatuar ve analjezik (Kumar ve ark., 2004) aktivite gibi pek¢ok farmakolojik
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aktiviteye sahiptir. Bu 6zelliginden dolay1 ilag kesfi ¢calismalarinda en ¢ok kullanilan

halka sistemlerinden biridir (Smith ve ark., 1998).

Mikrotiibiiller hiicre sinyalizasyonunda, hiicrelerarasi tasimada ve mitoz
boliinme sirasinda hiicre iskeletinin korunmasinda hayati 6neme sahiptir (Honore ve
ark., 2005). Kalkon yapisinin yapilan ¢aligmalarda potent mikrotiibiil inhibitorii
oldugu kanitlanmistir (Lu ve ark., 2014). Buradan hareketle Mirzaei ve arkadaslari
tiibiilin hedefli antiproliferatif ajan olarak yeni indol-kalkon tiirevlerini tasarlayip
sentezlemislerdir. (E)-3-(3-bromo-4,5-dimetoksifenil)-1-(1-metil-1H-indol-3-il)prop-
2-en-1-on bilesigi (ICs50=4.3 pg/ml) ozellikle A549 hiicre hattinda standart olarak
kullanilan etoposid bilesigine kiyasla (ICs0=7.8 pg/ml) daha aktif oldugu bulunmustur
(Mirzaei ve ark., 2017).

Sekil 1.16. (E)-3-(3-Bromo-4,5-dimetoksifenil)-1-(1-metil-1H-indol-3-il)prop-2-en-1-on bilesigi

Singh ve arkadaslari, bir dizi indol-barbitiirik asit tiirevi bilesik sentezlemis ve
60 farkli insan kanser hiicresi iizerinde antikanser aktivitelerini incelemistir. Yapilan
calismada sentezlenen 5-((1-benzil-1H-indol-3-il)metilen)-1,3-dimetilpirimidin-2,4,6
(1H,3H,5H)-trion bilesigi (Sekil 1.17) 10° M konsantrasyonda MSS kanser hiicre
hattinda, kiiciik olmayan hiicreli akciger kanseri (NSCLC) hiicre hattinda, yumurtalik
kanseri hiicre hattinda, kolon kanseri hiicre hattinda, bobrek kanseri hiicre hattinda
(TK-10 hiicre hattinda % 95 oraninda inhibisyon) ve meme kanseri hiicre hattinda

olduk¢a 6nemli antikanser aktivite gdstermistir (Singh ve arkadaslari, 2009).
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Sekil 1.17. 5-((1-Benzil-1H-indol-3-il)metilen)-1,3-dimetilpirimidin-2,4,6(1H,3H,5H)-trion

Huang ve ark., 2012 yilinda yaptiklar1 ¢alismada tetraindol tiirevi SK228 (Sekil
1.18) adim verdikleri bilesigi sentezlemis ve kanser hiicre hatlarinda etkilerini
incelemislerdir. SK228 akciger kanseri hiicre hattinda (A549, 1C50=3.40) ve yemek
borusu kanseri hiicre hattinda (CE48T, ICs0=0.38) kanserli hiicrelerdeki DNA hasarina
bagli olarak mitokondriyal reaktif oksijen miktarmni arttirdigi gozlenmistir. Ayrica
deneylerde kullanilan farelerde oldukca iyi antikanser aktivitenin gdzlenmesinin yant

sira bobrek ve karacigerde bilesige bagl herhangi bir yan etki gozlenmemistir (Huang

ve ark., 2012).
< §:N ‘ :
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Sekil 1.18. SK228 bilesigi

Ustiindag ve arkadaslarinin 2016 yilinda yaptiklar1 ¢alismada hidrazid-hidrazon
ile siibstitiisyonuyla farkli indol tiirevlerini sentezlemislerdir. Yap1 aktivite caligmalari
sonucunda metil siibstitiisyonunun aktivitede olduk¢a ©nemli oldugunu rapor
etmiglerdir.(E)-5-floro-N’-(4-metilbenziliden)-3-fenil-1H-indol-2-karbohidrazit
(Sekil 1.19) bilesigi bu ¢alismada standart olarak kullanilan 5-florourasil (Gls0=0.01-
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79.4 uM) ile kiyaslandiginda en aktif bilesik (GIs0=0.13-24 uM) olarak bulunmustur
(Ustundag ve ark., 2016)

l HN—N
\ < > Cl |3

Sekil 1.19. (E)-5-Floro-N'-(4-metilbenziliden)-3-fenil-1H-indol-2-karbohidrazit

Iz __

Standart olarak indol-3-karbinoliin kullanildig1 ¢alismada Tocco ve arkadaslar
tarafindan bisindol tilirevi bilesikler sentezlenmis ve karaciger kanseri hiicre hattinda
bilesiklerin antikanser aktivitesi incelenmistir. 3-(1-(1H-indol-1-il)propil)-1H-indol
(Sekil 1.20) bilesigi standart bilesikten daha aktif (IC50=20-100 uM) bulunmustur
(Tocco ve ark., 2017).

NH

Sekil 1.20. 3-(1-(1H-indol-1-il)propil)-1H-indol

Tiyazolidindionlar apoptoz, hiicre siklusu ve hiicre farklilasmasini etkileyen
peroksizomlarin  proliferator-aktif reseptor y (PPARy)’nin aktivasyonundan
sorumludur (Janani ve ark., 2015; Nanjan ve ark., 2018). Bu bilgiden hareketle
Corigliano ve arkadaslari, cesitli 2,4-tiyazolidindion stibstitie indol tirevleri
sentezlemis ve tim bilesikler MCF-7 ve PC3 kanser hiicre hatlarinda etkileri
bakimindan degerlendirilmistir. Yap: aktivite c¢alismalari sonucunda 5. konumda
metoksi grubu tasiyan bilesiklerin aktivitelerinin daha iyi oldugu bulunmustur. (2)-5-
((5-metoksi-1H-indol-3-il)metilen)tiyazolidin-2,4-dion bilesigi (Sekil 1.21) yapilan
bu ¢alismada en aktif (ICs0=5 uM) bulunan bilesiktir (Corigliano ve ark., 2018).
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Sekil 1.21. (Z)-5-((5-Metoksi-1H-indol-3-il)metilen)tiyazolidin-2,4-dion

Hidrazonla siibstitlie indol tlirevlerinin antikanser aktiviteye sahip oldugunun
bulunmasiyla bu tiirevler ilizerinden sentezlenen yeni indol bilesikleri artmustir.
Demurtas ve arkadaslari tarafindan hidrazonla siibstitiie indol tiirevleri sentezlenmis
K562 ve Colo-38 kanserli hiicre hatlarinda biyolojik aktiviteleri tayin edilmistir.
Yapilan yapi-aktivite ¢alismalar1 sonucunda fenol ve naftol siibstitiisyonunun aktivite
icin 6nemli oldugu bulunmustur. (E)-N'-(4-(dietilamino)-3-hidroksibenziliden)-3-
fenil-1H-indol-2-karbohidrazit bilesigi (ICso < 0.63 + 0.05 uM) ve (E)-N'-((8-
hidroksinaftalen-1-il)metilen)-3-fenil-1H-indol-2-karbohidrazit (Sekil 1.22) (ICsp <
0.83 + 0.09 uM) bilesiklerinin oldukga iyi antikanser aktivite gosterdigi bulunmustur
(Demurtas ve ark., 2019).

0 N7 ONH

O N OH O NH N
N HN-N > QH
R 99

Sekil 1.22. Demurtas ve arkadaglari tarafindan yapilan ¢alismada aktif bulunan bilesikler

1.3.2. Benzimidazol Halkasiin Antikanser Aktivitesi

Kanser diinya genelinde ¢ok fazla 6liime neden oldugu ve insidansinin artmasi

nedeniyle acilen tedavisinin bulunmasi gereken bir hastaliktir. Bu nedene yan etkisi
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mevcut ilaglara nispeten daha az antikanser etkili bilesiklerin bulunmasi oldukga

Onemlidir.

Glutamik asit ve tiirevleri, kurkumin-I ile Knoevenagel kondensatlari ile Schiff’s
bazlar1 ve platin kompleksilerinin antikanser aktiviteye sahip oldugu rapor edilmistir
(Ali ve ark., 2013). Losemi, sarkoma, lenfoma ve karsinoma ¢esitli organlari etkileyen
kanser tiirleridir. Teratojenik etkisinden dolay1 geri ¢ekilen talidomide daha sonra
metastatik prostat kanseri, multiple miyeloma ve Kaposi’s sarkoma tedavisinde

kullanilmak tizere kabul gdormiistiir.

Demirayak ve arkadaslar1 tarafindan 1,3-diarilpirazino[1,2-a]benzimidazol
tiirevleri sentezlenmis, sitotoksisiteleri ve hiicre biiylimesini inhibe edici etkileri ¢esitli
kanser hiicre hatlarinda standart olarak melfalan ve sisplatin kullanilarak test
edilmistir. Yapilan ¢alismada 2-ariloilimidazol tlirevleri baslangi¢c bilesigi olarak
kullanilmus ve ¢esitli 2-bromoasetofenonlarla muamele edilerek 1-(2-aril-2-oksoetil)-
2-ariloilbenzimidazol (2a-o) bilesikleri elde edilmistir. Bu tiirevlerin amonyum
asetatla muamelesiyle diketo tiirevleri olan 1,3-diarilpirazino[1,2-a]benzimidazol (3a-
0) bilesiklerine (Sekil 1.23) ulasilmistir. Sentezlenen bilesikler 6 farkli insan timor
hiicre hattinda 10° M konsantrasyonda antikanser aktiviteleri test edilmistir. 2¢ ve 2h
bilesiklerinin 16semi hiicre hattinda % 25.51°lik hiicre biiyiime degeri ile oldukga iyi

aktivite gosterdigi bulunmustur (Demirayak ve ark., 2011).

2a-o
R' R

Sekil 1.23. 1-(2-Aril-2-oksoetil)-2-ariloilbenzimidazol ve 1,3-diarilpirazino[1,2-a]benzimidazol tiirevi bilegikler
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Hranjeck ve ark. tarafindan benzimidazollerin Schiff bazlariyla siibstitiie
tiirevleri sentezlenmis ve antiproliferatif aktiviteleri cesitli insan kanser hiicre
hatlarinda taranmistir. Sentezlenen 14 bilesik igin antiproliferatif etki ¢aligmalar1 hem
serviks kanser hiicre hattinda hem de meme kanseri hiicre hattinda yapilmistir. Ayni
zamanda normal fibroblast hiicrelerinde de sitotoksisite deneyleri yapilmistir. Yapilan
calismalarda Ar grubunun (2-hidroksi-4-dietilamino)fenil, R grubunun -CN ve —CH3
oldugu bilesikler giiclii antiproliferatif etkiye sahip iken normal insan hiicrelerinde gok

toksik oldugu bulunmustur (Sekil 1.24, Hranjeck ve ark., 2011).

R/©:N>jAr
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H

Sekil 1.24. Schiff bazlanyla siibstitiie benzimidazol tiirevleri

Wang ve ark. tarafindan 2-benzilbenzofuran-benzimidazol hibridleri (Sekil
1.25) sentezlenmis ve bu bilesikler insan kanser hiicre hatlarinda in vitro olarak
degerlendirilmistir. Sentezlenen bilesikler i¢in HL-60 (16semi), A549 (akciger
kanseri), SW480 (kolon kanseri), MCF-7 (meme kanseri) ve SMMC-7721 (karaciger
kanseri) hiicre hatlarinda sisplatin standart olarak kullanilarak in vitro sitotoksisite
testleri yapilmistir. Bilesiklerin hepsinde giiclii sitotoksik etki goriilmiistiir.
Bilesiklerin ¢ogunda ise standart olarak kullanilan sisplatinden daha iyi etki
goriilmiistiir. Benzimidazoliin 3. konumunda 4-metoksifenilagil siibstitiienti tasiyan
bilesik (ICs0=1.02 pM) ve naftilacil siibstitiienti tasiyan bilesik (ICs0=3.57 uM), 5
kanser hiicre hattinda da sitotoksik etki gostermistir. 3. konumunda benzil ve 4-
bromofenilacil bulunan bilesikler 6zellikle MCF-7 ve SMMC-7721 hiicre hatlarinda

en potent bilesikler olarak bulunmustur
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Sekil 1.25. 2-Benzilbenzofuran-benzimidazol hibridleri

Omar ve ark. tarafindan benzimidazol-pirol konjugatlar1 (Sekil 1.26)
sentezlenmis ve antitimor aktiviteleri A549 ve MCF-7 kanser hiicre hatlarinda
degerlendirilmistir. Sentezlenen bilesiklerin A549 hiicre hattinda mitomisin C ve
dogal bis-benzoksazol bilesigi (UK-1) standart olarak kullanilarak sitotoksisite testleri
yapilmistir. 4-piridin siibstitiienti tasiyan bilesik (ICso = 1.1 pM) A549 hiicre hattinda
UK-1 bilesiginden (ICso = 2.0 uM) daha etkili bulunmustur. Sentezlenen bilesiklerin
MCEF-7 hiicre hattindaki sitotoksisite testi tamoksifen ve doksorubisin standart olarak
kullanilarak yapilmistir. 3-bromofenil siibstitiienti tasiyan bilesik disinda diger
bilesikler tamoksifenden (ICso = 1.82 uM) daha yiiksek aktivite gostermislerdir (Omar
ve ark., 2012).

Sekil 1.26. Benzimidazol-pirol konjugatlari

1.4. Benzimidazol Halkasimin Sentezi

Benzimidazol halkasimin sentez yontemlerinde ¢ogunlukla o-fenilendiamin ya
da bunu verecek siibstitiie tiirevlerinin baglangic maddesi olarak kullanildig:

goriilmektedir.
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1.4.1. Ac¢illenmis o-nitroarilaminlerden hareketle:

Ik benzimidazol sentezi, 1872 yilinda 2-nitro-4-metil asetanilidin rediiksiyonu

ile gergeklestirilerek 2,5 (veya 2,6) dimetil benzimidazol tiirevine ulagilmistir

(Wright,1951).
H3C N
Lo
N

HsC NO, snHel  [HaC NH H,0 :
Sl o >l I
NHCOCH; NHCOCH;
N
/©:>—CH3
HsC N

0-Dinitrobenzen tiirevlerinin kalay kloriir ile hidroklorik asit ve asetik asit
varliginda, izole edilmeksizin rediiksiyonu benzimidazol yapisinin olusmasina olanak
saglamaktadir. 1,2-dinitro-3,4,5,6-tetrametilbenzen‘in ayni rediiksiyon kosullarinda
asetik asit ile muamelesi sonucu 2,4,5,6,7-pentametil benzimidazol olusmaktadir
(Smith ve Harris, 1935; Smith ve Moyle, 1936).

CHj CHs
H,C NO, SnCl,/ HCI H,C N
»> \>_CH3
HsC NO, ”

CHj, CH;

CH;COOH

1.4.2 o-Fenilendiaminler ile karboksilik asitler, asit anhidritleri, esterler ya da

amidlerden hareketle:

Ladenburg, o-fenilendiamin ve Kkarboksilik asidin reaksiyonu ile ilk
benzimidazol sentezini gergeklestirmistir. 3,4—diaminotoluen, glasiyal asetik asit
iginde 1sitilarak 2,5-(ya da 2,6)dimetil benzimidazol elde edilmistir (Ladenburg ve
ark., 1875).
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Benzimidazol sentezlerinde, en ¢ok kullanilan metod, o-fenilendiaminlerin diliie
HCl‘deki (genellikle 4N HCI kullanilmaktadir) ¢ozeltisi ile karboksilik asit ya da asit
anhidritinin reaksiyonudur. Bu yontem Phillips‘in benzimidazol sentezi olarak
bilinmektedir (Phillips,1928a; Phillips,1928b).

NH, N
©i + HOOC-R a >R
i HCI N

NH; H

Hi¢ bir siibstitiient tasimayan benzimidazol ana halkasi, o-fenilendiamin ile
formik asit muamele edilerek sentezlenmistir (Wright, 1951). 2-alkil benzimidazoller
de yine o-fenilendiamin ile karboksilli asitlerin reaksiyonu sonucunda elde edilmistir
(Pool ve ark., 1937). iki mol o-fenilendiamin ile bir mol dikarboksilli asidin, seyreltik
HCI‘li ortamda 1sitilmasi sonucu major iirlin olarak bisbenzimidazoller elde

edilmektedir (Phillips, 1942).

NH; H,N
@ + HOOC-(CH,),COOH T D
NH,

H,N

A [Hcl
N N
@ D—(cha~ D
N N
H H

1.4.3. o-Fenilendiamin ile nitrillerden hareketle:

0-Fenilendiamin’in mono HCI tuzu ile bir alifatik ya da aromatik nitrilin 200°C
de reaksiyonuyla 2-alkil/arilsiibstitiie benzimidazol yapisi elde edilmektedir (Wagner,
1940; Holljes ve Wagner,1944).
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+

NH,

G

+ -
NH.C! A NH, cl HNC\R cl
@ +RCEN — T HN=C ’
NH, R NH;

NH,

N
+ _
NH,CI + @N\%R

H

1.4.4. o-Fenilendiaminler ile iminoeterler hareketle:

o-fenilendiamin ile fenasetimino metil eterin, metanoldeki ¢6zeltisinin 1s1tilmasi

sonucu 2-benzilbenzimidazol olusmaktadir (King ve Acheson, 1949).
NH, H> N H,
OO ey — GO0
NH> NH H

1.4.5. o-Fenilendiamin ile aldehit ya da ketonlardan hareketle:

Bir mol o-fenilendiamin ile iki mol aldehit arasindan schiff bazini izleyerek,
benzimidazol yapisinin olusumuna ait reaksiyon ile 1-benzil-2-fenilbenzimidazol

yapist sentezlenmistir (Hinsberg, 1886; Hinsberg, 1887).

NH N=CH
2 CH,

&
O O O, — O30
O O
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Weidenhagen, aldehitlerle  gerceklestirilen  reaksiyonlardaki  verimin

diisiikliigiinii, katalizor olarak, bakir asetat kullanimai ile gideren bir yontem 6nermistir

(Weidenhagen, 1936).

o-Fenilendiamin, ketonlarla ~ muamele  edildiginde  2,2-disiibstitiie-
benzimidazolinleri vermekte ve bu olusan triin 1sitildigi zaman 2-siibstitiie

benzimidazol ve hidrokarbon yapilarini vermek {izere pargcalanmaktadir (Elderfield ve
Kreysa, 1948; Elderfield ve Mc Carthy, 1951).

NH,

N
e N“R' + R-H
H R’ ©:N>_
A H
= -
| LT
% >R + R-H
0=C N
H

o-Fenilendiamin ile 4-siyanobenzaldehitin sodyumbisiilfit tuzu DMF igerisinde
reaksiyona sokularak 4-(1H-benzimidazol-2-il)benzonitril elde edilmektedir (Ridley
ve ark., 1965).

py)
Iz

SO3Na

NH, : N
DMF
. CHOH @ \>—®—0N
N
NC H

NH,

2-(4-Metoksifenil)benzimidazol-5-karboksaldehit, sodyum pirosiilfit varliginda
3,4-diaminobenzoik asit ile reaksiyona girmis ve bis-benzimidazol tiirevi bir bilesik

sentezlenmistir (Ji ve ark., 2001).
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NH2 N
N
HOOC NH; I H EtOH / H,0

N
N N
H

HOOC

1.4.6. Digerleri:

e 0-Fenilendiaminler ile 2-metiltiyopsddoiire siilfat ve metilkloroformat
karisimi arasindan, bazik ortamda 1H-benzimidazol-2-karbamatlar elde
edilmektedir. Antihelmentik etkili mebendazol bu yolla sentezlenmistir.

(Raeymaekers ve ark., 1977).
o HsC._.C H,SO
NH, SUNSTTONH, | T by N
Ph 2 “)—NHCOOCH;
N
NH, CICO,CH;/ NaOH/ CH;COOH H

o 3,4-Diaminobenzofenon ile siyanojenbromiir sulu ortamda muamele

edildiginde, 2-amino-5(6)-benzoil-1H-benzimidazol elde edilir (Ohemeng ve

Roth, 1991).
NH, N
CNBr N\
Ph ——  ~ Ph N>_ NH;
NH, N
o) o)

Bu tez ana c¢ekirdeginde antikanser aktiviteleri rapor edilmis olan indol ve
benzimidazol halkalar1 igeren, yeni antikanser bilesiklerin dizayn ve sentezini
icermektedir. Ana hedef etkili antikanser aktiviteye sahip yeni hedef bilesikler elde

etmektir. Bu amagla, sentezlenen bilesiklerin antikanser aktiviteleri yaygin olarak
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kullanilan antikanser bir ilag olan kamptotesin ile karsilastirilarak test edilmistir.
Antikanser aktivitenin mekanizmasini agiklayabilmek icin, yapi-aktivite ¢aligsmalari
yaparak, aktivitenin kritik olan hedefleri tayin edilmeye calisilmistir. Elde edilen
bilesiklerin saflik kontrolu ve kimyasal yapilari sirasiyla elemental analiz, *H, *C-
NMR ve kiitle spektroskopisi yontemleri ile aydinlatilmistir. Sentezlenen molekiillerin
yap1 aydinlatilmasini takiben antikanser aktiviteleri in vitro hiicre kiiltiiriinde hiicresel
boyutta test edilmistir. Bu tez ¢alismasinda, 2-(5-siibstitiie-1H-indol-3-il)-5-
(alkilstilfonil)-1H-benzo[d]imidazol tiirevi bilesiklerin sentezi ve antikanser

aktivitelerinin arastirtlmasi yapilmistir.

2. GEREC VE YONTEM
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2.1. Tasarlanan Tiirevlerin Sentez Yontemleri

2.1.1. 1-Kloro-4-(alkilsiilfonil)benzen (2-3) Tiirevlerinin Sentezi

Tasarlanan tiirevlerin sentezine 4-klorobenzen-siilfonilkloriir (1) baslangi¢ maddesi ile
baglanmistir. 4-klorobenzen-siilfonilkloriiriin tellurium, rongalite ve 1M sodyum
hidroksit ¢ozeltisi varliginda alkil iyodiirlerle muamele edilmesiyle alkil siilfonil
tirevleri elde edilmistir (Sekil 2.1). 1-(metilsiilfonil)-4-klorobenzen ticari olarak alinip
deneylerde kullanilmistir. Bu sekilde elde edilen bilesiklerin saflik kontrolleri ITK,
erime noktas ile yapilmis ve 'H ve *C NMR, Mass spektral analizleri ile beklenen

kimyasal yapilar1 kanitlanmistir.

of ¢l
Ry-l
SOCl O25-g, R
1 2-3
CH;
2 C,Hjg
3 CzHy

Sekil 2.1. 1-kloro-4-(alkilsiilfonil)benzen (2-3) tiirevlerinin sentezi. Reajanlar: Tellurium, rongalite, NaOH, THF,
TEBAC,

2.1.2. 1-Kloro-4-(alkilsiilfonil)-2-nitrobenzen (4-6) Tiirevlerinin Sentezi

1-kloro-4-(alkilsiilfonil)-2-nitrobenzen tiirevlerinin sentezi i¢in, elde edilen 1-kloro-4-
(alkilstilfonil)benzen tiirevleri potasyum nitrat ve siilfiirik asit ile muamele edilerek 2.

Konumundan nitrolanmustir.
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Cl Cl

KNO, NO,
—_— >
H,S0,
0,S. 0,S.
2 R1 2 R1
R4
4-6
4 CH,
5 CoHs
6 CsH,

Sekil 2.2. 1-Kloro-4-(alkilsiilfonil)-2-nitrobenzen (4-6) tiirevlerinin sentezi. Reajan: KNOs, H2SO4

2.1.3. N-Siibstitiie-4-(alkilsiilfonil)-2-nitroanilin Tiirevlerinin (7-29) Sentezi

Elde edilen 1-kloro-4-(alkilsiilfonil)-2-nitrobenzen tiirevleri DMF iginde c¢oziiliip,
sentezlenecek sonug triinlere uygun alkil aminlerle muamele edilerek aromatik
niikleofilik yer degistirme reaksiyonu sonucu istenen N-siibstitiie-4-(alkilsiilfonil)-2-

nitroanilin tiirevleri elde edilmistir.

.R
Cl HN™ 2
NO;  R,-NH; NO,
0,S. 0,S.
7R, 7R,
7-29
7 CHj CHj3 19 C,Hs;  CyHs
8 CHj; C,H5 20 C,Hs  C3Hy
9 CHj, C3Hy 21 CyHs C4Hg
10 CHj; C4Hg 22 C,yHs  siklohekzil
11 CH;  siklohekzil 23 CyHs  benzil
12 CH;, benzil 24 C,H;5 4-florobenzil
13 CHj, 4-florobenzil 25 CyH;5 3,4-diflorobenzil
14 CH;, 3,4-diflorobenzil 26 C,Hs 3,4-diklorobenzil
15 CHj, 4-klorobenzil 27 CiH;  siklohekzil
16 CHj; 3,4-diklorobenzil 28 C3H;  benzil
17 C,H; H 29 C3H;  3,4-diklorobenzil

18 C,Hs; CHs

Sekil 2.3. N-Siibstitiie-4-(alkilsiilfonil)-2-nitroanilin tiirevlerinin (7-29) sentezi. Reajan: DMF
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2.1.3.1. 4-(Etilsiilfonil)-2-nitroanilin (17) Bilesiginin Sentezi

4-(etilsiilfonil)-2-nitroanilin  bilesigi diger nitro tiirevlerinden farkli bir sentez
yontemiyle sentezlenmistir. 1-kloro-4-(etilsiilfonil)-2-nitrobenzen iizerine etanol, NH3
ve trietilamin (TEA) konularak ¢elik tiip i¢ginde 100 °C yag banyosunda reaksiyona
tabi tutulmustur. ITK ile kontrol edilerek tamamlanan reaksiyon buza dokiiliip izole

edilmistir.

2.1.4. NZI-Siibstitiie-4-(alkilsiilfonil)benzen-1,2-diamin  (30-52) Tiirevlerinin
Sentezi

NZ-siibstitiie-4-(alkilsiilfonil)benzen-1,2-diamin tirevleri, N-stibstitiie-4-
(alkilsiilfonil)-2-nitroanilin tiirevlerindeki nitro grubunun katalitik hidrojenasyon ile

rediiklenmesiyle elde edilmistir.

R -R
HN™ 2 HN™ 2
N02 H2(g) NH2
_—
0,S. 028.
25°g, 2R,
30-52
R Ro R4 R2
30 CH; CHs 42 C,Hg CyHs
31 CHy; CyHs 43 C,Hs; CjHy
32 CH; CzHy 44 C,Hs;  CyHg
33 CH; C4Hg 45 C,Hs; siklohekzil
34 CHj siklohekzil 46 CyHs benzil
35 CH;  benzil 47 C,Hs  4-florobenzil
36 CH;  4-florobenzil 48 C,Hs  3,4-diflorobenzil
37 CH;  3,4-diflorobenzil 49 CyHs  3,4-diklorobenzil
38 CH3  4-klorobenzil 50 CzH;  siklohekzil
39 CH;  3,4-diklorobenzil 51 CsH;  benzil
40 C,Hs; H 52 Cz;H;  3,4-diklorobenzil

41 C,Hs CHs

Sekil 2.4. N-Siibstitiie-4-(alkilsiilfonil)benzen-1,2-diamin (30-52) tiirevlerinin sentezi. Reajanlar: EtOH, Pd/C
%10
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2.1.5. 5-Metoksi-indol-3-karboksaldehit (53) Sentezi

5-metoksi-indol-3-karboksaldehit, indoliin direkt olarak POClz katalizorliigiinde DMF
ile muamele edilmesiyle edilmistir. Sekil 2.5.’te goriildiigii tizere sadece 5-metoksi-
indol-3-karboksaldehit sentezlenmistir. Diger 3 indol tiirevi ticari olarak satilan

tiirevler olup satin alinmustir.

CHO
N
H N
R3
H
53 OCH;
Cl
Br

Sekil 2.5. 5-Metoksi-indol-3-karboksaldehit (53) sentezi. Reajan: POCls, DMF

2.1.6. 2-(5-Siibstitiie-1H-indol-3-il)-1-(siibstitiie)-5-(alkilsiilfonil)-1H-

benzo[d]imidazol (54-135) Tiirevlerinin Sentezi

Elde edilen o-fenilendiamin tiirevleri (30-52) uygun 5-siibstitiie-indol-3-
karboksaldehitlerin Na>S,0s tuzlari ile muamele edilerek benzimidazol siklizasyonu
gerceklestirilmis ve sonug iriinler elde edilmistir. Saflik kontrolleri ince tabaka
kromatografisi, erime noktast ile yapilmis, *H ve 3C NMR, Mass spektral analizleri
ile beklenen kimyasal yapilar kanitlanmistir. Metil siilfonil grubu tasiyan 35 adet, etil
stilfonil grubu tagiyan 37 adet ve propil siilfonil grubu tasiyan 10 adet olmak {izere

toplam 82 adet yeni indol-benzimidazol tiirevi bilesigin sentezi ger¢eklestirilmistir

HN T2 Rs
NH CHO
2 Rs Na,S,0s Oz
+ A\ N S\R
N EtOH 2~ !
0,S. ;
Ri R,

Sekil 2.6. 2-(5-Siibstitiie- 1H-indol-3-il)-5-(alkilsiilfonil)-1-(stibstitiie)- 1H-benzo[d]imidazol (54-135) Tiirevlerinin
Sentezi Reajan: Naz2S:0s, EtOH

Cizelge 2.1. Sentezlenen 2-(5-Sibstitiie-1H-indol-3-il)-1-(siibstitiie)-5-(alkilsiilfonil)-1H-benzo[d]imidazol (54-
135) tiirevi sonug bilesikler
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O,

S\

/ /ND/ )

HN N
R
Bilesik R1 R2 Rs Bilesik R1 R2 Rs
54 | -CHs CHs H 95 | -CoHs “CaHs H
55 “CHs CHs OCHs | 96 | -CaHs CHs | -OCHs
56 CH; CH; Cl 97 | -CoHs ~CaHs <l
57 -CHs -CH3 -Br 98 -CoHs -CzHs -Br
58 “CH: CaHs H 99 | -CoHs “CaHy H
59 CH; CaHs OCHs | 100 | -CzHs CaH7 | -OCHs
60 CH; CaHs <l 101 | -CoHs CaHr <l
61 -CH3 -C2H5 -Br 102 -C2H5 -C3H7 -Br
62 -CHs -C3Hy -H 103 -CoHs -C4Hg -H
63 CH; CaH7 "OCHs | 104 | -CoHs ~CaHo <l
64 -CH3 -C3H7 -Cl 105 -C2H5 -C4Hg -Br
65 -CHs -CaHs H 106 | -CoHs =0 H
66 | -CHs CHy | -OCH; | 107 | -CoHs ~) | -ocHs
67 | -CHs -CaHo Cl 108 | -CoHs —) cl
68 | -CHs -CaHs Br 109 | -CoHs —) Br
69 | CHy | —) H 10 | CHs | @2 H
70 | -CHs —( ) | -OCHs | 111 | -CHs | _¢? -OCH;
| ocHs | <) cl | 112 | GHs | _H <l
72 | -CHs =0 Br | 113 | -CHs | _g? Br
73 | -CHy | _P2 “H 14 | CoHs | g2y ¢ | H
4| cH | g Cl 115 | -CHs | _cX")—F | -OCHs
75 | CH | g | -H 116 | CHs | _cX—f | -CI
76 | CH | .gX—f | C 17 | CHs | _cXp—f | -Br
77 CHs | _H2 -Br 118 | CoHs | Mo H
- ) F -C F
CH Ho Ho

78 - 3 _C2 F -H 119 -CoHs _C2 F -OCHzs
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F F
- H - - H -
79 CHs | M - | “OCHs | 120 CoHs | Mo - cl
80 -CHs Ho -Cl 121 -C,Hs Ho -Br
-C F -C F
Cl
81 -CHs Ha -Br 122 -CoHs H, -H
-C F -C o]
Hy ’ Cl
82 CHs | _c%) -H 123 -CsHs 2 -OCHs
C Cl -C cl
H, ’ Cl
83 CHs | ¢~ -OCH3; | 124 -C;H 2 -Cl
C Cl 5 -C cl
H, ’ Cl
84 CHs | %) -Cl 125 -C;H 2 -Br
C Cl 25 -C cl
85 | CHy | 82 | Br | 126 | CHr | ) | -OCH;
Cl
86 -CH H, -H 127 -CsH -Cl
P -c)c O
’ Cl
87 -CH 2 Cl 128 -C3H — ) -Br
3 ‘C C| 37
’ Cl H,
88 -CHs 2 Br 129 -C3H _ H
-c')—cl o '
89 | -CoHs H H 130 | GHr | _gX) | -OCHs
90 | -CoHs H Br 131 | GHr | _G2C) -Cl
91 | -CaHs -CHs H 12 | GHr | -2 -Br
Cl
92 -CoHs -CH;s -OCH; | 133 -C3H7 H, -OCHj
-C o]
Cl
93 -CoHs -CH;s -Cl 134 -CsH7 H, -Cl
-C o]
Cl
94 -CoHs -CH;s -Br 135 -CsH7 (H:2 o -Br

2.2. Sentezlenen Bilesiklerin Analitik incelemelerinde Uygulanan Yontemler
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2.2.1. Kromatografik Analizler

Sentez ¢alismalar1 sirasinda reaksiyonlarin yiiriiylislini izlemek, elde edilen iiriinlerin
saflik derecelerini saptamak amaci ile Ince Tabaka Kromatografisinden (ITK)
yararlanilmistir. Bu amagla Kieselgel-60 GF254 (Merck) kapli aliiminyum plaklar
kullanilmistir. Lekelerin belirlenmesinde 254 nm dalga boyundaki UV 15181 veren
Camag UV Lambasindan yararlanilmistir. Sentezlenen bilesiklerin saflastirilmasinda
kolon kromatografisinden yararlanilmis ve bu amagla Silicagel 60, 0.040-0.063 nm
(230-400 mesh) (Merck) kullanilmstir.

Cizelge 2.2. ITK ¢alismalarinda kulanilan solvan sistemleri

Solvanlar Oran
1 Hekzan : Etilasetat 1:1,2:1,3:1
2 Kloroform : i-propanol 10:0.5

1:1:1, 1:1.5:0.5, 1.5:2:1, 1:2:1,
3 | Kloroform : Etilasetat : Hekzan
1:2:2,2:2:1, 2:1:1, 2:1.5:1

4 Kloroform : Etilasetat 1:1,2:1

5 Etilasetat : Metanol 4:0.5

2.2.2. Erime Noktas1 Tayinleri

Sentezlenen bilesiklerin erime nokta tayinleri, Buchi B540 cihazi kullanilarak kapiller

yontemle yapilmis ve sonuglar diizeltilmeden verilmistir.

2.2.3. Spektral Analizler
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2.2.3.1. Kiitle (Mass) Spektrumlari

Kiitle (Mass) analizleri, Waters ZQ Mikromass LC-MS spektrometresinde,
Elektrospray Iyonizasyon (ESI) yontemi ile gerceklestirilmistir.

2.2.3.2. NMR Spektrumlari

4, BC NMR Spektrumlari, Varian Mercury-400 FT-NMR spektrometresinde
gerceklestirilmistir. I¢ standart madde olarak tetrametilsilan (TMS), ¢dziicii olarak
CDClI3 ve DMSO-ds kullanilmustir.

2.2.4. Elementel Analiz

Elementel analizler, Leco CHNS 932 Elementel Analiz cihaz ile gerceklestirilmistir.

2.3. Sentez Islemlerinde Kullanilan Kimyasal Maddeler

4-klorobenzensiilfonilkloriir (Sigma-Aldrich), iyodoetan (Sigma-Aldrich), 1-iyodo-
propan (Sigma-Aldrich), tellurium (Sigma-Aldrich), sodyum hidroksimetansiilfinat
(Sigma Aldrich), sodyum hidroksit (Sigma-Aldrich), tetrahidrofuran (Sigma-
Aldrich), trietilbenzilamonyumkloriir (Sigma-Aldrich), amonyum kloriir (Sigma-
Aldrich), benzen (Sigma-Aldrich), toluen (Sigma-Aldrich), siilfiirik asit (Sigma-
Aldrich), potasyum nitrat (Sigma-Aldrich), etanol (Sigma-Aldrich), amonyak (Sigma-
Aldrich), trietilamin (Sigma-Aldrich), metilamin (Sigma-Aldrich), etilamin (Sigma-
Aldrich), propilamim (Sigma-Aldrich), butilamin (Sigma-Aldrich), sikloheksilamin
(Sigma-Aldrich), benzilamin (Sigma-Aldrich), 4-florobenzilamin (Sigma-Aldrich),
3,4-diflorobenzilamin (Sigma-Aldrich), 4-klorobenzilamin (Sigma-Aldrich), 3,4-
diklorobenzilamin  (Sigma-Aldrich),  5-metoksi-1H-indol  (Sigma-Aldrich),
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fosfor(V)oksikloriir (Sigma-Aldrich), 1H-indol-3-karbaldehit (Sigma-Aldrich), 5-
kloro-1H-indol-3-karbaldehit ~ (Sigma-Aldrich), 5-bromo-1H-indol-3-karbaldehit
(Sigma-Aldrich), diklorometan (Sigma-Aldrich), hekzan (Sigma-Aldrich), etil asetat
(SigmaAldrich), 2-isopropanol (Sigma-Aldrich), metanol (Sigma-Aldrich). N,N-
dimetilformamid (Sigma-Aldrich), kloroform (Sigma-Aldrich).

2.4. Sentezlenen Bilesiklerin Antikanser Aktivitelerinin Saptanmasi

3-(4,5-Dimetiltiyazol-2-il)-2,5-difeniltetrazolyum bromit (MTT), kalorimetrik
yontemler ile hiicre mitokondrisindeki enzimlerin aktivitesini 6lger; hiicre Sliimiine
girmis hiicrelerde bu aktivite diiser dolayisiyla hiicrelerin yarisini 6ldiiren ilag dozunun

(ICs0) hesaplanmasina izin verir.

Sentezi gergeklestirilen molekiil tiirevleri, farkli dozlarda, MCF-7 meme kanseri
hiicre hatt1 ve karaciger kanseri hiicre hattt HEPG2’de hiicre yasamina olan etkileri
acisindan test edilmistir. MCF-7 ve HEPG2 hiicre hatlarinda etkisi goriilen aday
bilesiklerin daha genis bir hiicre hat panelinde taramasi da yapilmistir. Karsilastirma
olarak su anda klinikte yaygin olarak kullanilan antikanser ila¢ olan kamptotesin
referans olarak kullanilmistir; amag, daha etkin ve daha az toksik bir molekiil elde
etmektir. Bu amagla MTT ile farkli dozlarda molekiiller test edilerek ICso
hesaplanmistir. Bilesikler dncelikle bir liiminel epitel meme kanseri tipi olan MCF-7
hiicre hattinda taranmustir. Hiicreler, % 10 fetal bovine serum, % 1 penisilin-
streptomisin, ve % 1 oraninda esansiyel olmayan amino asit igeren DMEM/Low-
Glucose besi ortaminda biiyiitiilmiis, ve genel biiyiitme kosullar1 olarak 37 °C ve % 5

CO: sartlar1 kullanilmistir.

On tarama asamasmda sonu¢ molekiillerin MTT taramasi yapilmistir. On
taramayr gecen ve etkin dozlari belirlenen bilesikler icin MTT deneyleri
tekrarlanmigtir. Bu ikincil ¢alismada, epitel karakterdeki MCF-7 ve HEPG2’ye ek
olarak mezenkimal karakterdeki MDA-MB-231 hiicresi de kullanilmistir (Yiiztgilli,

36



2009; Mumcuoglu, 2010). Bu hiicre hatlar1 Bilkent Universitesi Molekiiler Biyoloji ve
Genetik boliimiinde bulunmakta olup gerektiginde ATCC’den daha erken pasajlar
halinde getirtilmistir.

Epitel ve mezenkimal karakterdeki hiicre hatlarinin karsilagtirilmasindaki amag,
antikanser ajanlarin etkilerinin homojen olmamasi dolayis1 ile antikanser ajanlarin
spesifisitesinin smanmasidir. Epitel karakterdeki tiimorlerin hiicre béliinmesi hizli
olmakla birlikte hareket kabiliyetleri diisiiktiir; bunun aksine mezenkimal hiicreler
daha yavas boliinen ancak hareket edebilen hiicrelerdir. Bu iki tip arasinda gidip gelen
tiimdrler metastaz yapma kapasitesine de sahiptir. Farkli tiplerdeki hiicre hatlarinin
calisilmasi, aktivitesi taranan bilesiklerin etkinliginin daha iyi ortaya c¢ikmasini

saglamis olacaktir.

Deneyler siiresince kullanilan bilesiklerin hiicre hattinin yasayabilirligi
tizerindeki etkileri test edilmis olup, bu amagla iiretici fimanin talimatnameleri
dogrultusunda MTT testi uygulanmistir. Bu baglamda, testler boyunca, hiicreler
optimal kiiltir ve ortam kosullarinda biiyiitilmekle birlikte MTT kimyasal

talimatname geregince kullanilmistir.

MTT testinde, hiicreler 96 kuyulu plakalara tigerli replika olarak ve her kuyuda
5000 hiicre olacak sekilde ekilmistir. Bir giinliik biiylitmenin ardindan hiicreler ilgili
bilesiklere maruz birakilmistir. Deneylerde 0.25 uM, 2 uM, 16 uM ve 40 uM ik
bilesik konsantrasyonlar1 kullanilmistir (40 mM DMSO’da ¢oziilmiis stoktan diliisyon
yapilarak). Negatif kontrol grubu olarak ise ilgili konsantrasyon degerlerine muadil
DMSO igeren hiicre biiyiitme ortamlart kullanilmistir. Pozitif kontrol grubunda 2 uM
ve 0.25 uM konsantrasyonlarinda kamptotesin (CPT) uygulamast yapilmistir. Bu
uygulamanin kendi negatif kontrolu olarak da yine DMSO igeren hiicre ortamlari
kullanilmistir. Molekiil dozlariyla bir giinliik uygulamanin ardindan, talimatname
geregince MTT testine devam edilmistir. Plakalarda hiicrelere uygulanan kimyasallar

ve dozlar Sekil 2.7. ve Sekil 2.8.’de gosterilmistir.
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40 16 2 0.25 40 16 2 0.25 2 0.25
uM uM uM uM uM uM uM uM uM uM

KONTROL MOLEKUL A CPT Kontrol

MOLEKUL B MOLEKUL C CPT Kontrol

40 16 2 0.25 40 16 2 0.25 2 0.25
uM uM uM uM uM uM uM uM uM uM

Sekil 2.7. 96-kuyu plakalarinda 0.25 uM, 2 uM, 16 uM ve 40 uM dozlar igin yapilan uygulamalarin

gosterimi

40 16 12 10 8 4 2 0.25 2 0.25
uM uM uM uM uM | uM | uM uM uM uM

KONTROL CPT Kontrol

MOLEKUL A CPT BOS

40 16 12 10 8 4 2 0.25 2 0.25
uM uM uM uM uM | uM | uM uM uM uM

Sekil 2.8. 96-kuyu plakalarinda 0.25 uM, 2 uM, 4 uM, 8 uM, 10 uM, 12 uM 16 uM and 40 uM dozlar1
i¢in yapilan uygulamalarin gdsterimi

Hiicre canliligi test sonrasinda, BIO-TEK/uQuant — Universal Microplate
Spectrophotometer cihazi ile BIO-TEK/KC junior software (v.1.418) uygulamasi
kullanilarak ger¢eklestirilmistir.

3. BULGULAR
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3.1. 1-Kloro-4-(alkilsiilfonil)benzen (2-3) Tiirevlerinin Genel Sentez Yontemi

Cl

0O,S.
2 R,

1.28 gram (10 mmol) tellurium ve 7,71 gram (50 mmol) rongalite 25 ml 1M sodyum
hidroksit (NaOH) ¢o6zeltisi iginde kirmizi renkli sodyum telluriir elde edilinceye kadar
70 °C de 1sitildi. Elde edilen bu karigim 30 ml THF i¢indeki 3,02 gram (10 mmol) p-
klorobenzensiilfonilkloriir ve 0,23 gram (0,1 mmol) trietilbenzil amonyumkloriir
(TEBAC) karistimina damla damla ilave edildi. 5 dakika oda sicakliginda
karigtirildiktan sonra 3 ml THF i¢inde 50 mmol iyodoetan/iyodopropan ilave edildi.
ITK ile kontrol edilerek 90 °C’de 5 saat reflaks edildi. Siire sonunda solvan ucurularak,
artik, sulu NH4Cl ile muamele edildi. Benzen ile ekstraksiyon yapilarak kolon

kromatografisi ile saflastirildi (hekzan:etilasetat 3:1).

3.1.1. 1-Kloro-4-(etilsiilfonil)benzen (2)

Cl

0,S.
2 CyHs

Genel sentez yontemine gore % 18 verim ile 0,37 g tirlin elde edildi.

IH NMR Spektrumu (CdCI3) 8 ppm: 1.28 (t, 3H, CHs), 3.13 (g, 2H, CH,), 7.56 (dd,
J=6.0 Hz, J=2.0 Hz, 2H, CH-3, CH-5), 7.85 (dd, J=6.4 Hz, J=2.0 Hz, 2H, CH-2, CH-
6).

3.1.2. 1-Kloro-4-(propilsiilfonil)benzen (3)
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Cl

0,S.
27 CaH;

Genel sentez yontemine gore % 29 verim ile 0,63 g tiriin elde edildi.

IH NMR Spektrumu (DMSO-d6) & ppm: 0.94 (t, 3H, CHs), 1.50-1.59 (m, 2H, CHs),
2.91 (t, 2H, CHy), 7.28-7.34 (m, 4H,).

3.2. 1-Kloro-4-(alkilsiilfonil)-2-nitrobenzen (4-6) Tiirevlerinin Sentez Yontemi:

Cl
NO,

0,S.

6.2 mmol 1-(alkilsiilfonil)-4-klorobenzenin 6.4 ml (12 mmol) H2SOsigindeki ¢ozeltisi
80 °C’ye kadar 1sitildi. 80 °C’de azar azar (1.212 gram) KNOs ilave edildi. ITK ile
kontrol edilerek 90 °C’de 2 saat reaksiyona devam edildi. Buzlu suya dokiilerek olusan
sart1 renkli c¢okelek siiziilerek alindi. Kolon kromatografisi ile saflastirildi

(hekzan:etilasetat 2:1).

3.2.1. 1-Kloro-4-(metilsiilfonil)-2-nitrobenzen (4)

Cl
NO,

0,S.
2" CH,

Genel sentez yontemine gore % 88 verim ile 1.28 g iirtin elde edildi.

Erime Noktasi: 204 °C.
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IH NMR Spektrumu (DMSO-d6) & ppm: 4.14 (s, 3H, CHs), 8.09 (d, J=8.8 Hz, 1H,
CH-6), 8.21 (dd, J=8.6 Hz, J=2.0 Hz, 1H, CH-5), 8.60 (d, J=2.0 Hz, 1H, CH-3).

3.2.2. 1-Kloro-4-(etilsiilfonil)-2-nitrobenzen (5)

Cl
NO,

0,S.
27 CoHs

Genel sentez yontemine gore % 63 verim ile 0.98 g iiriin elde edildi.

Erime Noktasi: 97 °C.

IH NMR Spektrumu (DMSO-d6) & ppm: 1.14 (t, 3H, CHs), 3.46 (g, 2H, CH>), 8.09
(d, J=8.4 Hz, 1H, CH-6), 8.18 (dd, J=8.4 Hz, J=2.0 Hz, 1H, CH-5), 8.56 (d, J=2.0
Hz, 1H, CH-3)

3.2.3. 1-Kloro-4-(propilsiilfonil)-2-nitrobenzen (6)

Cl
NO,

0,S.
27 CaHy

Genel sentez yontemine gore % 88 verim ile 1.44 g iiriin elde edildi.
Erime Noktasi: 79 °C.
'H NMR Spektrumu (DMSO-d6) & ppm: 0.91 (t, 3H, CHs), 1.54-1.59 (m, 2H, CH>.

CHs), 3.39-3.43 (m, 2H, CH,.CH?), 8.05 (d, J=8.0 Hz, 1H, CH-6), 8.15 (dd, J=8.6 Hz,
J=2.0 Hz, 1H, CH-5), 8.53 (d, J=2.0 Hz, 1H, CH-3).
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3.3. N-Siibstitiie-4-(alkilsiilfonil)-2-nitroanilin  Tiirevlerinin (7-29) Sentez

Yontemi

4-(Alkilsiilfonil)-1-kloro-2-nitrobenzen (1 mmol) ve uygun alkil aminler (3-4 mmol)
dimetilformamid (2 ml) i¢inde ¢dziildii. 80 °C’de 3 saat karistirildi. ITK ile kontrol
edildi. Reaksiyon bitiminde buza dokiiliip izole edildi. Etanolden kristallendirildi.

3.3.1. N-Metil-4-(metilsiilfonil)-2-nitroanilin (7)

H4C.
3~¥>NH

NO,

0,S.
2°>CH,

Genel sentez yontemine gore % 86 verim ile 0.203 g tirtin elde edildi.
Erime Noktasi: 157 °C.

IH NMR Spektrumu (DMSO-d6) 8 ppm: 3.00 (d, 3H, NH-CHs), 3.17 (s, 3H, CH),
7.15 (d, J=9.2 Hz, 1H, CH-6), 7.90 (dd, J=9.2 Hz, J=2.4 Hz, 1H, CH-5), 8.47 (d,
J=2.0 Hz, 1H, CH-3), 8.64 (brd d, J=4.8 Hz, 1H, NH).

3.3.2. N-Etil-4-(metilsiilfonil)-2-nitroanilin (8)

CzH5\NH

NO,

0,S..
2 CH,

Genel sentez yontemine gore % 83 verim ile 0.195 g iirtin elde edildi.

Erime Noktasi: 164 °C.
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'H NMR Spektrumu (DMSO-dé6) & ppm: 1.23 (t, 3H, CH2-CHj3), 3.21 (s, 3H, CHj3),
3.45-3.52 (m, 2H, CHy), 7.25 (d, J=9.2 Hz, 1H, CH-6), 7.92 (dd, J=9.2 Hz, J=2.0 Hz,
1H, CH-5), 8.50 (d, J=2.4 Hz, 1H, CH-3), 8.60 (brd t, 1H, NH).

3.3.3. N-Propil-4-(metilsiilfonil)-2-nitroanilin (9)

CsH7~H

NO,

0,S..
2 CH,

Genel sentez yontemine gore % 81 verim ile 0.195 g iiriin elde edildi.
Erime Noktasi: 116 °C.

'H NMR Spektrumu (DMSO-dé6)  ppm: 0,92 (t, 3H, CH2-CHg), 1.59-1.64 (m,2H,
CH,-CHs3), 3.17 (s. 3H, CHs), 3.36-3.41 (m, 2H, NH-CHy), 7.24 (d, J=9.2 Hz, 1H, CH-
6), 7.88 (dd, J=9.0 Hz, J=2,4 Hz, 1H, CH-5), 8.47 (d, J=2.4 Hz, 1H, CH-3), 8.6 (brd
t, 1H, NH).

3.3.4. N-Biitil-4-(metilsiilfonil)-2-nitroanilin (10)

CaHoy,yy

NO,

0,S.
2 CH,

Genel sentez yontemine gore % 87 verim ile 0.205 g tirtin elde edildi.
Erime Noktasi: 122 °C.

IH NMR Spektrumu (DMSO-d6) & ppm: 0.92 (t, 3H, CH,-CHs), 1.35- 1.41 (m, 2H,
CH2-CH3), 1.57-1.64 (m, 2H, CH2-CHy), 3.20 (s, 3H, CHs), 3.44 (g, 2H, NH-CHby),
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7.26 (d, J=9.2 Hz, 1H, CH-6), 7.91 (dd, J=9.4 Hz, J=2.4 Hz, 1H, CH-5), 8.50 (d, J=2.4
Hz, 1H, CH-3), 8.61 (brd t, 1H, NH).

3.3.5. N-Sikloheksil-4-(metilsiilfonil)-2-nitroanilin (11)

SN

NO,

0,S..
2°>CH,

Genel sentez yontemine gore % 85 verim ile 0.200 g tirtin elde edildi.
Erime Noktasi: 124 °C.

'H NMR Spektrumu (DMSO-d6) & ppm: 1.24 (m, 1H, sikloheksil CH), 1.41 (m,
4H, sikloheksil), 1.56-70 (m, 3H, sikloheksil), 1.93 (m, 2H, sikloheksil CH>), 3.18 (s,
3H, CHa), 3.73 (m, 1H, sikloheksil CH), 7.31 (d, J=9.2 Hz, 1H, CH-6), 7.88 (dd, J=8.6
Hz, J=2.4 Hz, 1H, CH-5), 8.30 (brd d, 1H, NH), 8.45 (d, J=2.4 Hz, 1H, CH-3)

3.3.6. N-Benzil-4-(metilsiilfonil)-2-nitroanilin (12)

NH
NO,

0,S.
27 CH,

Genel sentez yontemine gore % 85 verim ile 0.200 g tirtin elde edildi.

Erime Noktasi: 132 °C.
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IH NMR Spektrumu (DMSO-d6) & ppm: 3.17 (s, 3H, CHs), 4.72 (d, 2H, CHy), 7.09
(d, J=9.6 Hz, 1H, CH-6), 7.24-7.39 (m, 5H, CH-2,3",4°,5°,6"), 7.84 (dd, J=9.2 Hz,
J=2.0 Hz, 1H, CH-5), 8.52 (d, J=2.0 Hz, 1H, CH-3), 9.18 (t, 1H, NH).

3.3.7. N-(4-Florobenzil)-4-(metilsiilfonil)-2-nitroanilin (13)

o
NO
F 2

0,S.
27 CH,

Genel sentez yontemine gore % 82 verim ile 0.193 g iiriin elde edildi.
Erime Noktasi: 144 °C.

IH NMR Spektrumu (DMSO-d6) & ppm: 3.18 (s, 3H, CHs), 4.71 (d, 2H, CHy), 7.09
(d, J=9.6 Hz, 1H, CH-6), 7.15-7.20 (m, 2H), 7.44 (m, 2H), 7.85 (dd, J=9.6 Hz, J=2.4
Hz, 1H, CH-5), 8.52 (d, J=2.0 Hz, 1H, CH-3), 9.18 (t,LH, NH)

3.3.8. N-(3,4-Diflorobenzil)-4-(metilsiilfonil)-2-nitroanilin (14)

F
NO
F 2

0,S.
2" ~CH,4

Genel sentez yontemine gore % 80 verim ile 0.189 g iirlin elde edildi.
Erime Noktasi: 128 °C.

IH NMR Spektrumu (DMSO-d6) & ppm: 3.16 (s, 3H, CHs), 4.68 (d, 2H, CH;), 7.05
(d, J=8.8 Hz, 1H, CH-6), 7.21-7.24 (m, 1H), 7.35-7.49 (m, 2H), 7.83 (dd, J=9.2 Hz,
J=2.4 Hz, 1H, CH-5), 8.49 (d, J=2.4 Hz, 1H, CH-3), 9.16 (t,1H, NH)
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3.3.9. N-(4-Klorobenzil)-4-(metilsiilfonil)-2-nitroanilin (15)

NO
Cl 2

0,S.
2 CH,

Genel sentez yontemine gore % 62 verim ile 0.146 g iiriin madde elde edildi.
Erime Noktasi: 181 °C.

IH NMR Spektrumu (DMSO-d6) & ppm: 3.18 (s, 3H, CHs), 4.71 (d, 2H, CHy), 7.05
(d, J=9.2 Hz, 1H, CH-6), 7.41 (s, 4H, CH-2",3",5°,6"), 7.84 (dd, J=8.8 Hz, J=2.0 Hz,
1H, CH-5), 8.52 (d, J=1.6 Hz, 1H, CH-3), 9.19 (t,1H, NH).

3.3.10. N-(3,4-Diklorobenzil)-4-(metilsiilfonil)-2-nitroanilin (16)
o NO,

0,S.
2°>CH,

Genel sentez yontemine gore % 77 verim ile 0.182 g iirtin elde edildi.
Erime Noktasi: 129 °C.

'H NMR Spektrumu (DMSO-d6) & ppm: 3.19 (s, 3H, CH3), 4.73 (d, 2H, CHy), 7.07
(d, J=9.2 Hz, 1H, CH-6), 7.39 (dd, J=8.0, Hz, J=2.0 Hz, 1H), 7.60 (d, J=8.0 Hz, 1H),
7.70 (d, J=2.0 Hz, 1H), 7.86 (dd, J=9.0 Hz, J=2.4 Hz, 1H, CH-5), 8.53 (d, J=2.4 Hz,
1H, CH-3), 9.21 (t,1H, NH).
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3.2.11. 4-(Etilsiilfonil)-2-nitroanilin (17)

NH,
NO,

0O,S.
27 3CyHs

4-(etilstilfonil)-2-nitroanilin bilesigi genel sentez yonteminden farkli bir yontemle
sentezlenmistir. 0.425 g (1.7 mmol) 4-(etilsiilfonil)-1-kloro-2-nitrobenzen iizerine 10
ml etanol, 10 ml NH3 ve 0.3 ml trietilamin (TEA) ilave edilerek ¢elik tiip i¢inde 100
°C’de 6 saat yag banyosunda reaksiyona tabi tutuldu. iTK ile kontrol edilerek
tamamlanan reaksiyon buza dokiiliip izole edildi. % 88 verimle 0.346 g sar1 renkli iiriin

madde elde edildi.
Erime Noktasi: 143 °C

IH NMR Spektrumu (CdCls) & ppm: 1.29 (t, 3H, CHs), 3.11 (g, 2H, CH>), 6.96 (d,
J=9.2 Hz, 1H, CH-6), 7.77 (dd, J=9.0 Hz, J=2.0 Hz, 1H, CH-5), 8.68 (d, J=2.0 Hz,
1H, CH-3)

3.3.12. N-Metil-4-(etilsiilfonil)-2-nitroanilin (18)

H4C.
3¥>NH

NO,

0,S.
27 CyHs

Genel sentez yontemine gore % 83 verim ile 0.196 g tirtin elde edildi.
Erime Noktasi: 138 °C.

'H NMR Spektrumu (DMSO-d6) & ppm: 1.12 (t, 3H, CH2-CHs), 3.03 (d, 3H, NH-
CHs), 3.28 (g, 2H, CHy), 7.18 (d, J=8.8 Hz, 1H, CH-6), 7.89 (dd, J=9.0 Hz, J=2.0 Hz,
1H, CH-5), 8.45 (d, J=2.0 Hz, 1H, CH-3), 8.68 (brd d, 1H, NH).
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3.3.13. N-Etil-4-(etilsiilfonil)-2-nitroanilin (19)

CoHs
Z'5>NH

NO,

0,S._
27 CyHs

Genel sentez yontemine gore % 84 verim ile 0.198 g iiriin elde edildi.
Erime Noktasi: 125 °C.

IH NMR Spektrumu (DMSO-d6) & ppm: 1.08 (t, 3H, CHs), 1.20 (t, 3H, NH-CHa-
CHs), 3.25 (q, 2H, CHy), 3.44-3.47 (m, 2H, NH-CHy), 7.22 (d, J=8.8 Hz, 1H, CH-6),
7.83 (dd, J=9.2 Hz, J=1.6 Hz, 1H, CH-5), 8.42 (d, J=1.6 Hz, 1H, CH-3), 8.59 (brd
t,1H, NH)

3.3.14. N-Propil-4-(etilsiilfonil)-2-nitroanilin (20)

CaHo
STSNH

NO,

0O,S.
27 CoHs

Genel sentez yontemine gore % 82 verim ile 0.193 g tirtin elde edildi.
Erime Noktasi: 90 °C.

IH NMR Spektrumu (DMSO-d6) & ppm: 0.94 (t, 3H, CHo-CH,-CH), 1.11 (t, 3H,
CHy-CHs), 1.61-1.66 (M, 2H, CH2-CH,-CHs), 3.27 (g, 2H, CH2-CH2-CHs), 3.40 (g,
2H, CHo-CHs), 7.25 (d, J=9.2Hz, 1H, CH-6), 7.84 (dd, J=9.4 Hz, J=2.4 Hz, 1H, CH-
5), 8.44 (d, J=2.4 Hz, 1H, CH-3), 8.61 (brd t,1H, NH).
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3.3.15. N-Biitil-4-(etilsiilfonil)-2-nitroanilin (21)

CuHo-
49 NNH

NO,

0,S._
27 CyHs

Genel sentez yontemine gore % 82 verim ile 0.193 g iiriin elde edildi.

Erime Noktasi: 76 °C.

'H NMR Spektrumu (DMSO-d6)  ppm: 0.92 (t, 3H, CH2-CH2-CH»-CH3), 1.11 (t,
3H, CH2-CHj3), 1.35-1.40 (m, 2H, CH2-CH2-CH2-CH3), 1.57-1.64 (m, 2H, CH2-CH-
CH,-CHs3), 3.27 (q, 2H, NH-CH>), 3.44 (q, 2H, CH»>-CH3), 7.25 (d, J=8.8 Hz, 1H, CH-
6), 7.85 (dd, J=9.4 Hz, J=2.0 Hz, 1H, CH-5), 8.44 (d, J=2.0 Hz, 1H, CH-3), 8.60 (brd
t,1H, NH).

3.3.16. N-Sikloheksil-4-(etilsiilfonil)-2-nitroanilin (22)

SN

NO,

0O,S.
27 CyHs

Genel sentez yontemine gore % 80 verim ile 0.189 g iiriin elde edildi.
Erime Noktasi: 154 °C.

IH NMR Spektrumu (DMSO-d6) & ppm: 1.11 (t, 3H, CHs), 1.26-1.27 (m, 1H,
sikloheksil CH), 1.40-1.47 (m, 4H, sikloheksil), 1.61 (d, 1H, sikloheksil CH), 1.69-
1.72 (m, 2H, sikloheksil CH2), 1.93-1.96 (m, 2H, sikloheksil CH>), 3.28 (q, 2H, CH>),
3.74-3.76 (m, 1H, sikloheksil CH), 7.34 (d, J=9.6 Hz, 1H, CH-6), 7.85 (dd, J=9.0 Hz,
J=2.4 Hz, 1H, CH-5), 8.32 (d, J=8.0 Hz, 1H, CH-3), 8.55 (d, J=2.4 Hz, 1H. NH).
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3.3.17. N-Benzil-4-(etilsiilfonil)-2-nitroanilin (23)

NH
NO,

0,S.
27 C,Hs

Genel sentez yontemine gore % 75 verim ile 0.177 g tirtin elde edildi.

Erime Noktasi: 120 °C.

IH NMR Spektrumu (DMSO-d6) & ppm: 1.08 (t, 3H, CHs), 3.25 (q, 2H, CH2), 4.72
(d, 2H, NH-CHy), 7.09 (d, J=9.2 Hz, 1H, CH-6), 7.25-7.40 (m, 5H, CH-2",3°4,5°6"),
7.79 (dd, J=9.4 Hz, J=2.0 Hz, 1H, CH-5), 8.47 (d, J=2.0 Hz, 1H, CH-3), 9.18 (t,1H,
NH).

3.3.18. N-(4-Florobenzil)-4-(etilsiilfonil)-2-nitroanilin (24)

oy
NO
F 2

0,S.
2 CyHs

Genel sentez yontemine gore % 73 verim ile 0.172 g iirtin elde edildi.
Erime Noktasi: 114 °C.

IH NMR Spektrumu (DMSO-d6) 8 ppm: 1.08 (t, 3H, CHs), 3.26 (q, 2H, CHy), 4.70
(d, 2H, NH-CHy), 7.09 (d, J=9.2 Hz, 1H, CH-6), 7.15-7.19 (m, 2H), 7.41-7.45 (m,
2H), 7.79 (dd, J=9.2 Hz, J=2.4 Hz, 1H, CH-5), 8.46 (d, J=2.4 Hz, 1H, CH-3), 9.19
(t,1H, NH).
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3.3.19. N-(3,4-Diflorobenzil)-4-(etilsiilfonil)-2-nitroanilin (25)

F
NO
F 2

0,S.
27 CyHs

Genel sentez yontemine gore % 71 verim ile 0.177 g Giriin elde edildi.
Erime Noktasi: 121 °C.

IH NMR Spektrumu (DMSO-d6) & ppm: 1.08 (t, 3H, CHs), 3.26 (g, 2H, CH2), 4.70
(d, 2H, NH-CHy), 7.07 (d, J=9.2 Hz, 1H, CH-6), 7.24-7.26 (m, 1H), 7.37-7.52 (m,
2H), 7.79 (dd, J=9.0 Hz, J=2.4 Hz, 1H, CH-5), 8.46 (d, J=2.4 Hz, 1H, CH-3), 9.20
(t,1H, NH).

3.3.20. N-(3,4-Diklorobenzil)-4-(etilsiilfonil)-2-nitroanilin (26)
Cl
oY
cl NO,
©255Chs
Genel sentez yontemine gore % 76 verim ile 0.179 g iiriin elde edildi.

Erime Noktasi; 145 °C.

1H NMR Spektrumu (CdCI3) & ppm: 1.28 (t, 3H, CHs), 3.09 (g, 2H, CHs), 4.58 (d,
2H, NH-CH>), 6.85 (d, J=8.8 Hz, 1H), 7.18 (dd, J=8.0, Hz, J=1.2 Hz, 1H), 7.42 (d,
J=1.6 Hz, 1H), 7.45 (d, J=8.4 Hz, 1H), 7.80 (dd, J=9.0 Hz, J=2.0 Hz, 1H), 8.73 (d,
J=2.0 Hz, 1H), 8.79 (t,1H, NH)
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3.3.21. N-Sikloheksil-4-(propilsiilfonil)-2-nitroanilin (27)

SN

NO,

0O,S.
2 CgH,

Genel sentez yontemine gore % 85 verim ile 0.179 g {iriin elde edildi.
Erime Noktasi: 115 °C.

'H NMR Spektrumu (DMSO-d6) & ppm: 0.93 (t, 3H, CH3), 1.27 (m, 1H,
sikloheksil), 1.40-1.43 (m, 4H, sikloheksil), 1.55-1.63 (m, 3H, sikloheksil), 1.70-1.73
(m, 2H), 1.96-1.97 (m, 2H), 3.24-3.28 (m, 2H, CH,-CH>-CHa), 3.74-3.76 (m, 1H,
sikloheksil), 7.33 (d, J=9.6 Hz, 1H, CH-6), 7.85 (dd, J=9.4 Hz, J=2.0 Hz, 1H, CH-5),
8.32 (d, J=8.0 Hz, 1H, CH-3), 8.46 (d, J=2.0 Hz, 1H, NH).

3.3.22. N-Benzil-4-(propilsiilfonil)-2-nitroanilin (28)

NH
NO,

0,S.
2 C3Hy

Genel sentez yontemine gore % 83 verim ile 0.196 g iiriin elde edildi.
Erime Noktasi: 118 °C.

'H NMR Spektrumu (DMSO-dé6) 6 ppm: 0.88 (t, 3H, CH3), 1.50-1.55 (m, 2H, CH-
CH>-CHs3), 3.19-3.23 (m, 2H, CH>-CH>-CHj3), 4.70 (d, 2H, NH-CH>), 7.07 (d, J=9.2
Hz, 1H, CH-6), 7.22-7.83 (m, 5H, CH-2,3°,4°,5°,6°), 7.77 (dd, J=9.4 Hz, J=2.4 Hz,
1H, CH-5), 8.45 (d, J=2.4 Hz, 1H, CH-3), 9.15 (t, 1H, NH).

52



3.3.23. N-(3,4-Diklorobenzil)-4-(propilsiilfonil)-2-nitroanilin (29)

Cl
N
o] Oz

0,S.
27 C4Hy

Genel sentez yontemine gore % 86 verim ile 0.179 g iirlin elde edildi.
Erime Noktasi: 157 °C.

IH NMR Spektrumu (DMSO-d6) & ppm: 0.88 (t, 3H, CHs), 1.47-1.55 (m, 2H, CHa-
CHy-CHs), 3.20-3.24 (M, 2H, CH2-CH,-CHs), 4.70 (d, 2H, NH-CHy), 7.04 (d, J=9.2
Hz, 1H, CH-6), 7.36 (dd, J=8.4 Hz, J=2.0 Hz, 1H, CH-6"), 7.58 (d, J=8.0 Hz, 1H, CH-
5°), 7.67 (d, J=2.0 Hz, 1H, CH-2"), 7.78 (dd, J=9.4 Hz, J=2.4 Hz, 1H, CH-5), 8.44 (d,
J=2.4 Hz, 1H, CH-3), 9.18 (t, 1H, NH).

3.4. N'-Siibstitiie-4-(alKilsiilfonil)benzen-1,2-diamin (30-52) Tiirevlerinin Sentezi

Rs<
2>NH

NH,

0,S.
2 R,

N-stibstitiie-4-(alkilsiilfonil)-2-nitroanilin tiirevleri (1.5 mmol), 15 ml etanol i¢inde
¢oziildi. %10 Pd/C (80-100 mg) katalizorliigiinde oda sicakliginda hidrojen tiiketimi
bitene kadar 40 psi’de hidrojene edildi. Katalizor celit {izerinden siiziilerek ayrildi.
Etanol ucurularak iriin elde edildi. Elde edilen {irlinlerin yapist mass analizi ile

aydinlatildi.
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3.4.1. N*-Metil-4-(metilsiilfonil)benzen-1,2-diamin (30)

H,C.
3¥>NH

NH,

0,S.
2°>CH,

Genel sentez yontemine gore % 87 verim ile 0.377 g iirtin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 201.15 (% 100) (M*+H)

3.4.2. N*-Etil-4-(metilsiilfonil)benzen-1,2-diamin (31)

CoHs
2V5SNH

NH,

0,S.
2°>CH,

Genel sentez yontemine gore % 87 verim ile 0.379 g iiriin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 215.22 (% 100) (M*+H)

3.4.3. N-Propil-4-(metilsiilfonil)benzen-1,2-diamin (32)

CaHoe
ST>NH

NH,

0,S.
2°>CH,

Genel sentez yontemine gore % 86 verim ile 0.378 g iirtin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 229.13 (% 100) (M*+H)
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3.4.4. N1-Biitil-4-(metilsiilfonil)benzen-1,2-diamin (33)

CaHo~

NH,

0,S..
2°CH,

Genel sentez yontemine gore % 89 verim ile 0.394 g {iriin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 243.07 (%100) (M*+H)

3.4.5. N1-Sikloheksil-4-(metilsiilfonil)benzen-1,2-diamin (34)

W

NH,

0,5
2°>CH,

Genel sentez yontemine gore % 90 verim ile 0.402 g iirtin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 269.10 (% 100) (M*+H)
3.4.6. N'-Benzil-4-(metilsiilfonil)benzen-1,2-diamin (35)

NH
NH,

0,S-
2P CH,

Genel sentez yontemine gore % 84 verim ile 0.377 g iiriin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 277.23 (% 48) (M*+H)
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3.4.7. N-(4-Florobenzil)-4-(metilsiilfonil)benzen-1,2-diamin (36)

NH
F 2

0,S..
27 CH,

Genel sentez yontemine gore % 83 verim ile 0.375 g {iriin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 295.17 (% 20) (M*+H)

3.4.8. N1-(3,4-Diflorobenzil)-4-(metilsiilfonil)benzen-1,2-diamin (37)

F
O

NH
E 2

0,S.
2°>CH;

Genel sentez yontemine gore % 81 verim ile 0.368 g iirtin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 313.17 (% 20) (M*+H)

3.4.9. N-(4-Klorobenzil)-4-(metilsiilfonil)benzen-1,2-diamin (38)

NH
Cl 2

0,S.
2 CH,

Genel sentez yontemine gore % 85 verim ile 0.385 g iriin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 311.32 (% 15) (M*+H)
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3.4.10. N*-(3,4-Diklorobenzil)-4-(metilsiilfonil)benzen-1,2-diamin (39)

Cl
NH
Cl 2

0,S.
2°>CH,

Genel sentez yontemine gore % 86 verim ile 0.394 g {iriin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 345.22 (% 48) (M*+H)

3.4.11. 4-(Etilsiilfonil)benzen-1,2-diamin (40)

NH,
NH,

0,S.
27 CyHs

Genel sentez yontemine gore % 87 verim ile 0.373 g iirtin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 201.35 (% 100) (M*+H)

3.4.12. N*-Metil-4-(etilsiilfonil)benzen-1,2-diamin (41)

HaCo
3¥SNH

NH,

0,S .
27 CyHs

Genel sentez yontemine gore % 82 verim ile 0.358 g iirtin elde edildi.
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Kiitle Spektrumu: MS (ESI+) m/e: 215.27 (% 100) (M*+H)

3.4.13. N*-Etil-4-(etilsiilfonil)benzen-1,2-diamin (42)

C2H5\NH

NH»

O,S.
27 C,Hs

Genel sentez yontemine gore % 81 verim ile 0.356 g iiriin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 229.25 (% 100) (M*+H)

3.4.14. N*-Propil-4-(etilsiilfonil)benzen-1,2-diamin (43)

CsH
3UTSNH

NH»>

O,S.
27 CyHs

Genel sentez yontemine gore % 85 verim ile 0.376 g iiriin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 243.40 (% 100) (M*+H)

3.4.15. N!-Biitil-4-(etilsiilfonil)benzen-1,2-diamin (44)

C4H9\NH

NH>

0O,S.
273C,Hs

Genel sentez yontemine gore % 84 verim ile 0.374 g iirtin elde edildi.
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Kiitle Spektrumu: MS (ESI+) m/e: 257.51 (% 100) (M*+H)

3.4.16. N*-Sikloheksil-4-(etilsiilfonil)benzen-1,2-diamin (45)

W

NH,

0,S.
27 CyHs

Genel sentez yontemine gore % 80 verim ile 0.360 g iirtin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 283.48 (% 100) (M*+H)

3.4.17. N'-Benzil-4-(etilsiilfonil)benzen-1,2-diamin (46)

NH
NH»

0,S.
27 C,Hs

Genel sentez yontemine gore % 81 verim ile 0.366 g iirtin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 291.52 (% 30) (M*+H)

3.4.18. N!-(4-Florobenzil)-4-(etilsiilfonil)benzen-1,2-diamin (47)

NH
NH,

0,8

F

“CyHs

Genel sentez yontemine gore % 77 verim ile 348 g iiriin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 309.53 (% 25) (M*+H)
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3.4.19. N*-(3,4-Diflorobenzil)-4-(etilsiilfonil)benzen-1,2-diamin (48)
NH,
F

0,S.
27 CoHs

Genel sentez yontemine gore % 76 verim ile 0.346 g iiriin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 327.41 (% 35) (M*+H)

3.4.20. N*-(3,4-Diklorobenzil)-4-(etilsiilfonil)benzen-1,2-diamin (49)

Cl NH
NH,

Cl

0,S.
27 CoHs

Genel sentez yontemine gore % 84 verim ile 0.385 g iiriin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 359.48 (% 80) (M*+H)

3.4.21. N*-Sikloheksil-4-(propilsiilfonil)benzen-1,2-diamin (50)

W

NH,

0O,S.
27 C3Hy

Genel sentez yontemine gore % 79 verim ile 0.358 g iirtin elde edildi.



Kiitle Spektrumu: MS (ESI+) m/e: 297.31 (% 100) (M*+H)

3.4.22. N'-Benzil-4-(propilsiilfonil)benzen-1,2-diamin (51)

NH
NH»

0,S.
27 C4Hy,

Genel sentez yontemine gore % 75 verim ile 0.339 g iirtin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 305.31 (% 20) (M*+H)

3.4.23. N!-(3,4-Diklorobenzil)-4-(propilsiilfonil)benzen-1,2-diamin (52)

Cl NH
NH,

Cl

0,S.
27 C4Hy

Genel sentez yontemine gore % 78 verim ile 0.360 g iirtin elde edildi.

Kiitle Spektrumu: MS (ESI+) m/e: 373.25 (%100) (M*+H)

3.5. 5-Metoksi-indol-3-karboksaldehit (53) Sentezi

Agz1 kapal1 bir balonda 1.5 ml (21 mmol) DMF buz banyosunda magnet ile siirekli
karigmasi saglanarak 10-20 °C’ye sogutuldu. Havanin neminden korunmayi
saglayacak sekilde 0.55 ml (6 mmol) fosforoksitrikloriir damla damla 30 dakika
ortama ilave edildi. Reaksiyon 5 dakika karistirildi ve 5-metoksiindol (6 mmol), 0.5
ml DMF iginde ¢oziilerek damla damla reaksiyon ortamina ilave edildi. Ortam
sicakligr 20-30 °C’yi ge¢meyecek sekilde 30 dakika siire ile karigtirildi. Karisim

kirilmig buza dokiildii. Olusan ekzotermik reaksiyonun bitiminden sonra ortam bazik
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olana kadar, % 40’lik NaOH c¢ozeltisi damla damla ilave edildi. Olusan kristaller
stiziildii ve bol su ile yikandi, vakumlu etiivde kurutuldu. Olusan bilesik CHCl3/i-pr
(10:05) karisimindan kolon kromotografisi ile saflastirildi, % 63 verimle kirmizimsi-
beyaz renkli 5-metoksi-indol-3-karboksaldehit elde edildi. Ince tabaka kromatografisi
ile CHCIg/i-pr (10:1) solvan sistemi kullanilarak safligi kontrol edildi. Mass analizi ile
yapist aydinlatildi. (Erime noktasi: 176 °C) Reaksiyonlar sirasinda kullanilan indol-3-
karboksaldehit, 5-kloro-indol-3-karboksaldehit ve 5-bromo-indol-3-karboksaldehit
(Aldrich) ise ticari olarak satin alinip kullanildi. (Spadoni ve ark, 1998).

CHO

.0
N
H

Kiitle Spektrumu: MS (ESI+) m/e: 176.35 (% 100) (M*+H)

3.6. 2-(5-Siibstitiie-1H-indol-3-il)-5-(alkilsiilfonil)-1H-benzo[d]imidazol (54-135)

Tiirevlerinin Genel Sentez Yontemi

Rs3
()\\ ,R1
208
Vam$ ©
HN N

Hidrojenasyon yontemiyle elde edilen o-fenilendiamin tiirevleri (30-52) (1 mmol),
indol-3-karbaldehit tiirevi (1 mmol), ve sodyum metabisiilfitin % 40’lik a/h ¢ozeltisi
absolii alkol iginde ¢oziilerek reflaks edildi. ITK ile baglangiglarim bittigi gozlendikten
sonra reaksiyon sonlandirildi. Buz iizerine dokiilerek ¢oktiiriildii. Coken madde

stiziilerek alind1 ve kolon kromatografisi ile saflastirildi. Metanolden kristallendirildi.
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3.6.1. 2-(1H-indol-3-il)-1-metil-5-(metilsiilfonil)- 1H-benzo[d]imidazol (54)

0]
_CH
\\S 3

/N:©/ \\o
N

/
H3C

312.7 mg N-metil-4-(metilsiilfonil)-benzen-1,2-diamin (1.56 mmol) ve 226 mg indol-
3-karboksaldehit (1.56 mmol) baslangic maddelerinden hareketle sentezlendi. Olusan
iriin  kloroform/etilasetat/hekzan (2:2:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 9.05 verimle 46 mg {iriin elde edildi.
Erime noktasi: 248-250 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 326.13 (% 100) (M*+H).

IH NMR (400 MHz, DMSO-ds): & ppm 3.22 (s, 3H, CHs), 4.04 (s, 3H, CHs), 7.17-
7.26 (m, 2H), 7.51 (d, J=7.2 Hz, 1H), 7.75 (dd, J=8.6 Hz, J=1.6 Hz, 1H), 7.81 (d, J=8.8
Hz, 1H), 8.17-8.18 (m, 2H), 8.41 (d, J=7.2 Hz, 1H), 11.90 (brd s, 1H, NH). 3C NMR
(DMSO-ds) & ppm 31.92, 44.22, 104.27, 110.28, 111.76, 117.33, 119.72, 120.43,
121.45, 122.46, 126.22, 127.66, 133.81, 136.01, 139.15, 142.40, 152.81.

Elementel Analiz: C17H1sN302S-0.1H20

%C %H %N %S
Hesaplanan: 62.40 4.68 12.84 9.80
Bulunan: 62.77 496 13.05 9.69
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3.6.2. 2-(5-Metoksi-1H-indol-3-il)-1-metil-5-(metilsiilfonil)-1H-benzo[d]imidazol
(55)

/
H;C

443.9 mg N!-metil-4-(metilsiilfonil)-benzen-1,2-diamin (2.21 mmol) ve 388 mg 5-
metoksi-indol-3-karboksaldehit (2.21 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {riin kloroform/etilasetat/hekzan (2:2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 8.12 verimle 64 mg iiriin elde
edildi.

Erime noktasi: 278 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 356.33 (% 100) (M*+H).

IH NMR (400 MHz, DMSO-ds): 8 ppm 3.22 (s, 3H, CHs), 3.81 (s, 3H, CHs), 4.03 (s,
3H, CHs), 6.88 (dd, J=8.6 Hz, J=2.8 Hz, 1H), 7.41 (d, J=9.2 Hz, 1H), 7.74 (dd, J=8.6
Hz, J=2.8 Hz, 1H), 7.80 (d, J=8.0 Hz, 1H), 7.95 (d, J=2.8 Hz, 1H), 8.13 (d, J=2.8 Hz,
1H), 8.17 (d, J=1.6 Hz, 1H), 11.78 (brd d, 1H, NH). 3C NMR (DMSO-ds) & ppm
32.00, 44.30, 55.36, 103.23, 104.10, 110.26, 112.53, 112.68, 117.40, 119.72, 126.94,
128.04, 131.10, 133.81, 139.19, 142.44, 153.05, 154.52

Elementel Analiz: C1sH17N303S-0.3H20

%C %H %N %S
Hesaplanan: 59.91 491 11.64 8.88
Bulunan: 59.83 486 1186 8.91
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3.6.3.  2-(5-Kloro-1H-indol-3-il)-1-metil-5-(metilsiilfonil)-1H-benzo[d]imidazol
(56)

Cl

/
HsC

315.9 mg N!-metil-4-(metilsiilfonil)-benzen-1,2-diamin (1.58 mmol) ve 282 mg 5-
kloro-indol-3-karboksaldehit (1.58 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {riin kloroform/etilasetat/hekzan (1:2:2) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 27.6 verimle 157 mg iiriin elde

edildi.
Erime noktasi: 280 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 360.32 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 3.25 (s, 3H, CHs), 4.08 (s, 3H, N-CHs), 7.28
(dd, J=8.4 Hz, J=2.0 Hz, 1H), 8.4 (d, J=8.4 Hz, 1H), 7.78 (dd, J=8.4 Hz, J=1.6 Hz,
1H), 7.85 (d, J=8.4 Hz, 1H), 8.25 (d, J=1.6 Hz, 1H), 8.31 (s, 1H), 8.52 (d, J=2.0 Hz,
1H), 12.13 (brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm 31.99, 44.23, 104.11, 110.33,
113.41, 117.52, 119.80, 120.69, 122.54, 125.19, 127.38, 129.10, 133.95, 134.53,
139.06, 142.28, 152.21

Elementel Analiz: C17H14CIN3O2S-0.6H20
%C %H %N %S

Hesaplanan: 55.08 4.13 11.33 8.65

Bulunan: 5470 3.89 11.67 8.63
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Defaultfile

FI104 414 (4.172) Cn (Cen,2, 80.00, HY)

100-!

1&M 20n

FI-104

Sample Weme:

FI.104
Date Collected om:

BATOUrY4 1 S-Mercury400
Arehive diFesrary:

Jcma rmmrl frnmrays fdata
Sample dirsctory:

FI-104 20150808 01
FidFile: PROTON 92

Pulss Sequence: PROTOM (s2pall
Solveat: daao
Data collected om: May & 20LE

Temp. 38.0 0/ 2901 K
operator: vamrl

Relax, delsy 1.030 ses
Pulse 45.0 degress

Acq. time 3.558 sec

Wideh §402.0 H

B rapetiticas
OBEERVE Hl, 4D0.1759§50 MHe
DATA PROCESSING
FT aize 33768

Total cime 0 min 31 seo

152,11 186.15 22925
I . 1

360.

3508.87

350,58

1360.60
362.26

359.20f

491.18
66
428.97 45052

tncdl _uiy L
¥ t t

sl sl bl el

1: Scan ES+

654|.16

3.23e7

550

546.26
521.69 7 {"5.?4."13.

250 600

300

400 450 500

Sekil 3.7. 56 no’lu bilesigin kiitle spektrumu

iz

650

Agilent Technologies

e =

13 1z 11

10 L]

Sekil 3.8. 56 no’lu bilesigin *H NMR spektrumu

o =1

Pp:
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TI-104

Sample Hama:
Fr-104
Dwta Collected on:

BaTCUry4S

srouryd 00

Archive direstery:
famevnnsl/vesseys data

Sample directory:
FI-104_28158586_01

FidPile: CARBON 01
Fulee Sequence: CARBON {sdpul)
£

Belvant:
Tata collected omi May 6 I005

Tarp.

tpe

Relax. delsy 1.00% sec
Fulss 45.0 degrees
aog. time 1,704 sec
Widkh 35125.5 He
1880 repacicions
CREERVE C13, 100,424
DECOUPLE H1, 420.1778555 ME
Povar 1% 48

coatimucusly os

WALTZ-1f modulated

DATA FROCESSING

Lize broadecing 0.5 He

T size 65534

Total time 1 o

ore Tl

.0 C;oAELE

40 Mma

i Agilent Technologies

TTTTT TP e TR T IRREES|

220 200 180 160 140 120 100 an &0 40

Sekil 3.9. 56 no’lu bilesigin *C NMR spektrumu
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3.6.4. 2-(5-Bromo-1H-indol-3-il)-1-metil-5-(metilsiilfonil)-1H-benzo[d]imidazol
(57)

Br

/
H3C

235.4 mg N*-metil-4-(metilsiilfonil)-benzen-1,2-diamin (1.17 mmol) ve 263.6 mg 5-
bromo-indol-3-karboksaldehit (1.17 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {iriin kloroform/etilasetat/hekzan (2:2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 22.3 verimle 106 mg iiriin elde
edildi.

Erime noktasi: 265 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 404.30 (% 100) (M*)

IH NMR (400 MHz, DMSO-ds): & ppm 3.25 (s, 3H, CHs), 4.08 (s, 3H, N-CH3), 7.39
(dd, J=8.4 Hz, J=2.0 Hz, 1H), 7.52 (d, J=8.4 Hz, 1H), 7.78 (dd, J=8.4 Hz, J=1.6 Hz,
1H), 7.85 (d, J=8.0 Hz, 1H), 8.25 (d, J=1.6 Hz, 1H), 8.29 (s, 1H), 8.67 (d, J=2.0 Hz,
1H), 12.13 (brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm 31.99, 44.21, 104.06, 110.40,
113.28, 113.92, 117.61, 119.87, 123.77, 125.15, 128.07, 129.00, 134.03, 134.83,
139.13, 142.33, 152.24

Elementel Analiz: C17H14BrNzO2S

%C  %H %N %S
Hesaplanan: 50.51 3.49 10.39 7.93
Bulunan: 50.13 3.62 10.77 7.92
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Defauit file
FI-105 420 (4.232) Cn (Cen 2, 80.00, Ht)

100+

401
306.7

403.99

403.01
402.6

402 10§407.87
54 08.50

A9 4251947131

404.30

405.81

1406.79
| 40722

407,56

598.18

1: Sca

674.81688.03
AR

n ES+
8.20e7

T T T T T T

| 1526216403 230510 401
| O s sk Tabe ' ak

400 450

500

850

600

650

700 750

Sekil 3.10. 57 no’lu bilesigin kiitle spektrumu

FI-108

Zample Hame:
1108
Dats Cellested am:
ReTIUTY4 D0 -mercury 420
Arehive dicestosy:
Fhoanfmarlfmaceys/date
Sample directery:
FI-10% 20150313 01
FidFile: FROTON 02

Pulse Sequence: PROTON [alpul)
Solvect: dame
Eata coliecked on: May 11 2015

Temp. 38,0 C / 2301 K
cperator: vamel

Relax. delsy 1.000 sec
Fulss 45.5 degrees

Acq. time 2.555 mec

WiAEh §402.0 He

B repetizices
CRFEEVE  Ei, €90.17ER654 MEs
DATA PROCESSING
¥T size 32768
Total time 0 mim 31 sec

:l Agilent Technologies

Sekil 3.11. 57 no’lu bilesigin *H NMR spektrumu

o -1

—r-T

PR
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Data Collected sn:
msccuryd00-snrsare S0
Archive directory:
Fhoas/vomrl fvnacays,/date
Sample diTectory:
¥I-108 30180811 01
PiaPile: curramt

Falss Sequence: CARBON [mipull
Salvent: dmme
bata collected om: May 11 3015

Tump. 25.0 €/ 2¥6.1 K
operator: vomrl

wy 1.000 soc
Fuloe 45.0 degroes

Reg. bime 1850 mee

Widkh 21141.6 Bz

1472 raporivicss

CHSERVE C13, 1806343978 ME=
CECOUFLE E1. 4001779555 e
Powse 3% A8

zeatdmuously o

WALTE-16 modulaied

BATA PROCESSING

Line broadening ©.5 Hz

FT sime 65536

Total tizs 2 hr, 12 mi=

Agilent Technologies

T B

ia0 160

140 1z0 1040 E=1] €0 40 20 0 ppm

Sekil 3.12. 57 no’lu bilesigin *C NMR spektrumu
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3.6.5. 2-(1H-indol-3-il)-1-etil-5-metilsiilfonil-1H-benzo[d]imidazol (58)

Cz"/|5

229.8 mg N-etil-4-(metilsiilfonil)-benzen-1,2-diamin (1.07 mmol) ve 155.7 mg indol-
3-karboksaldehit (1.07 mmol) baslangic maddelerinden hareketle sentezlendi. Olusan
trin  kloroform/etilasetat/hekzan (2:2:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 33.79 verimle 123 mg iirlin elde edildi.
Erime noktasi: 311 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 340.32 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.41 (t, 3H, CH2-CHs), 3.25 (s, 3H, CHs),
4.56 (g, 2H, CHy), 7.19-7.28 (m, 2H, CH-5",6"), 7.55 (d, J=8.0 Hz, 1H), 7.78 (dd,
J=8.4 Hz, J=1.6 Hz, 1H), 7.86 (d, J=8.0 Hz, 1H), 8.09 (d, J=3.2 Hz, 1H), 8.21 (d, J=1.6
Hz, 1H), 8.40 (d, J=7.6 Hz, 1H), 11.89 (brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm
14.67, 39.22, 44.29, 104.13, 110.45, 111.86, 117.58, 119.97, 120.50, 121.49, 122.52,
126.43, 126.78, 134.04, 136.11, 138.28, 142.66, 151.95

Elementel Analiz: C1sH17N302S-0.4H20

%C  %H %N %S
Hesaplanan: 62.37 5.17 1212 9.25
Bulunan: 62.10 4.75 1253 9.29
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Default file
FI-107 366 (3.660) Cn (Cen,2, 80.00, Ht)

100, 340.32

339.97

339.61

339.40)

341.39

as7.60 4271 52045

bk el s i)

548.75 632.96
dai20.04 TN

1: Scan ES+
5.86e7

679.41

678.82- 570 74

676.10 |

400 450 500

550

600

650

Sekil 3.13. 58 no’lu bilesigin kiitle spektr

FI-107

Sample Wama:
FI-1ET
Data Collscted om:
marcucydid-marcuryd0n
Arohive directory:
{bome /el fynaxeys/data
Sample dicectory:
FI-187_30150511 01
ridrile: PROTON_02

Pulse Seguences FROTON (sdpml
Solvent: dmso
Data cellected om: May 11 2018

Temp. 25.0 € f 280.1 K
Cperater: vomrl

Balan. delay 1.008 aee
False 45.0 degress
Aog. time 2,553 @ec
width £402.0 mz
8 repetitions
AREERVE i, 4041759654 smz
TATA PROCRESTHG
PT sise 33760
Total time © min 31 gec

umu

.
B

Agilant Technologias

LI B e B B o

13 iz 1l 10 El -3 T [ 5 4 3

Sekil 3.14. 58 no’lu bilesigin *H NMR spektrumu

1
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FI-107

Sanple Hume:
r1-107
Data Collested ans
BETOUEYAD (e ECUry 420
Azchive dicectosy:
S ATl ey e data
Sample directory:
FI-107 30180811 01
PLAPile: CAEBOM 01

Pulse Sequince: CARBON (aZpul)

Salvest: danc
Data collested on: May 11 1018

Temp. 25.8 0/ 3981 K
Cperator: wvnmrl

ay 1.000 sec
b degress
Aog. tims 1.304 mec
Width IELIE.E Hm

1256 rapatiticas
CREERVE 33, A90.6I43765 KEm
DECOUPLE H1, 400.1778555 Kms
Powar 38 4B

somt inwously on

WALTE-16 modulated

DATA PROCESS ING

Line broadesing 0.5 He

FT mize 68516

Total time 50 min

40

Agilent Technologies

o

PR

Sekil 3.15. 58 no’lu bilesigin *C NMR spektrumu

&80

&0
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3.6.6. 2-(5-Metoksi-1H-indol-3-il)-1-etil-5-metilsiilfonil-1H-benzo[d]imidazol (59)

Cz"/ls

245 mg N!-etil-4-(metilsiilfonil)-benzen-1,2-diamin (1.14 mmol) ve 200 mg 5-
metoksi-indol-3-karboksaldehit (1.14 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (2:2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 31.97 verimle 135 mg iiriin elde

edildi.
Erime noktasi: 251 °C
Kiitle Spektrumu: MS (ESI+) m/e: 370.20 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.41 (t, 3H, CH2-CHz), 3.24 (s, 3H, CHs),
3.82 (s, 3H, O-CH3), 4.55 (q, 2H, CHy), 6.91 (dd, J=8.8 Hz, J=2.4 Hz, 1H), 7.44 (d,
J=8.8 Hz, 1H), 7.77 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.85 (d, J=8 Hz, 1H), 7.95 (d, J=2.4
Hz, 1H), 8.04 (s, 1H), 8.21 (d, J=1.6 Hz, 1H), 11.77 (brd s, 1H, NH). 13C NMR
(DMSO-ds) & ppm 14.65,39.21, 44.30, 55.35, 103.18, 103.89, 110.36, 112.57, 112.71,
117.58, 119.90, 127.07, 127.09, 131.14, 133.96, 138.27, 142.65, 152.13, 154.51

Elementel Analiz: C19H19N303S

%C %H %N %S
Hesaplanan: 61.77 5.18 11.37 8.68
Bulunan: 61.76 5.05 11.70 8.76
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Default file
FI-108 547 (5.470) Cn (Cen,2, 80.00, HY) 1: Scan ES+
100+ 370.20 1.04e7
ase.80° 0¥
[ o]
37114
333.3@E?1.35
738,57
739.74
388.341371,74 |
366. 498.97 738.57.{740.38

562.74
640.11 993.02 1433,

miz

100 200 300 400 500 600 700 800 900 1000 1100 1200

Sekil 3.16. 59 no’lu bilegigin kiitle spektrumu

rI-108

Sasple Wame: -~k Agilent Technologies
r-1o8
Tata Collacted ca
BeECUry420-merouryd o0
Archive directory:
heme fenne L vnmreye /i data
Sample dicactory:
PI-108_30150528_01
ridrile: peoTom_oF

Tules Sequesce: FROTON (s2pall
Solvent: dmas
Bata ecllected om: May 18 1015

Temp. 5.0 O F 398.1 K
Opasater: vesmsl

Melax. dslay 1.600 sso
Pules 45.0 degrees

Rog. time 3.559 sec

Width £492.0 Hs

0 Tepetiticns

CESERVE  H1. 400.1759654 Mms
BATA PROCESSING

FT nize 3276

Toral eise ¢ min 31 see

| N

T T T T T LIS D M B B L e e e LI e e T

13 12 11 10 ] 8 7 L 5 4 3 2 1 o -1

Sekil 3.17. 59 no’lu bilesigin *H NMR spektrumu
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FI:108

Sample Hame
FI-108
Dats Collastad an:
merCuryd 00-nerouEyd 06
Aszehive dizectery:
/home marl fraarsys (date
Sasple directosy:
FI-108_30150526_01
FidFile: sessene

Fulse Segoence: CAABON (s2pull
Solvents duso
Dats sellested so: My 28 2013

Temp. 35.0 C / 2198.1 K
Oparater:

Ralax. dalay 1.000 sac
Fulse 45.0 degress
Reg. bime 1304 wec
wideh 25138 & Bz
152 repaticions
CNSERVE Ci3, 180.6243766 MEz
DECOUFLE H1, 400.1778555 3ote
Fowsr 38 dB
semtinuously om
WALTZ-16 modulated
DATA FROCESSING
Lize brosdening 0.5 Hn
FT size £5536
Tatal time 40 min

R

|
|
L

+ Agilent Technologies

220 200

180

160

140

T T TR

1zo 100

Sekil 3.18. 59 no’lu bilesigin *C NMR spektrumu

20

a

T
PFm
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3.6.7. 2-(5-Kloro-1H-indol-3-il)-1-etil-5-metilsiilfonil-1H-benzo[d]imidazol (60)

Cl

267.3 mg N*-etil-4-(metilsiilfonil)-benzen-1,2-diamin (1.25 mmol) ve 223 mg 5-kloro-
indol-3-karboksaldehit (1.25 mmol) baslangi¢ maddelerinden hareketle sentezlendi.
Olusan firiin kloroform/etilasetat/hekzan (2:2:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflastirildi. % 47.15 verimle 220 mg {iriin elde edildi.
Erime noktasi: 298 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 374.26 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.42 (t, 3H, CH2-CHs), 3.25 (s. 3H, CHs),
4.58 (g, 2H, CH), 7.28 (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.57 (d, J=8.4 Hz, 1H), 7.79
(dd, J=8.8 Hz, J=2.0 Hz, 1H), 7.87 (d, J=8.8 Hz, 1H), 8.21 (s, 1H), 8.27 (d, J=1.6 Hz,
1H), 8.50 (d, J=2.0 Hz, 1H), 12.10 (brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm
14.64, 39.22, 44.22, 103.93, 110.46, 113.51, 117.75, 120.05, 120.79, 122.63, 125.27,
127.59, 128.27, 134.19, 134.63, 138.21, 142.52, 151.31

Elementel Analiz: C1sH16CIN302S-0.2H20
%C %H %N %S

Hesaplanan: 57.27 4.37 11.13 8.49

Bulunan: 56.98 4.56 1155 8.66
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Default file
FI-109 378 (3.780) Cn (Cen,2, 80.00, HY) 1: Scan ES+
100- 374.26 27687
1374.46
374.01
373.83
1374.68
% 37355
{ 376.31
373.11
272.434376.87
371.17Q 378.07
185.93 22862 282.58 324.45 39565 43233 49008 50073 5790758973 64269
o . ! — ; : : 1 «k miz
200 250 300 350 400 450 500 550 800 850 700
Sekil 3.19. 60 no’lu bilegigin kiitle spektrumu
FI-10%
sompe sume: E¥:
Tata Codisted oar

mareurpd 00 -Berouryd b0
Archive dirsctory: .
/bome vomr L massys/ data
Sazple dicectesy:
PI-105_20160517_81
FidFils: PROTON 02

Pulss Sequacce: PROTOM {a2pul)
Sclvent: dmso

Data csllected ca: May 17 3015

Temp. 35.0 €/ 390.1 K
Cpazator: vemel

Relax. delay 1.000 sec
Fulse 43.0 degress
heq. time 3559 seo
wideh §402.0 He
¥ repetitions
OBEERVE Hl, 490.1759643 MHz
DATA PROCESSING
FT pize 11768
Total tims 0 mism 31 see

—

i Agilent Technologies

5 R

13 12 11

3

10 3 8

Sekil 3.20. 60 no’lu bilesigin *H NMR spektrumu

T T
2 1

-1 ppm
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Bara Collected ont

Eecarysti-mareurydis
Archive directory:

/hone fvanel fvesyays /data
Sample directory:

FI-109_ 20158517 01
FidPile: current

Fulse Sequesce: CRAEDON {slpul)
Bolvent: dmso
Tata eollectad es: May LT 2018

Temp. 25.0 © / 298.1 K
cparator: wamTl

Falex. daley 1,000 sec

765 Tepetitions
CREERVE C13, 100.6243768 Mme
EECOUFLE 1, $50,3779555 MES
Fewsr 3% a8

seatinumusly o

WALTE-16 modulated

BATA PROCESEING

Line broadsning o.5 W

FT size £5538

Tetal tima 84 min

Agilent Technologies

T T

&0

&0

40

Sekil 3.21. 60 no’lu bilesigin *C NMR spektrumu

U mLa s e o

20

0 ppm
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3.6.8. 2-(5-Bromo-1H-indol-3-il)-1-etil-5-metilsiilfonil-1H-benzo[d]imidazol (61)

Br

o
s CH
\S 3

244.8 mg N-etil-4-(metilsiilfonil)-benzen-1,2-diamin (1.14 mmol) ve 256.2 mg 5-
bromo-indol-3-karboksaldehit (1.14 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan {iriin kloroform/etilasetat/hekzan (2:2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 56.5 verimle 270 mg {iriin elde

edildi.
Erime noktasi: 288 °C
Kiitle Spektrumu: MS (ESI+) m/e: 419.94 (%100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.42 (t, 3H, CH2-CHs), 3.25 (s. 3H, CHs),
4.58 (g, 2H, CHy), 7.39 (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.53 (d, J=8.4 Hz, 1H), 7.79
(dd, J=8.8 Hz, J=2 Hz, 1H), 7.87 (d, J=8.8 Hz, 1H), 8.19 (d, J=3.2 Hz, 1H), 8.27 (d,
J=0.8 Hz, 1H), 8.64 (d, J=2.0 Hz, 1H), 12.10 (brd s, 1H, NH). 3C NMR (DMSO-ds)
& ppm 14.63, 39.22, 44.20, 103.82, 110.45, 113.28, 113.94, 117.76, 120.06, 123.80,
125.15, 128.10, 128.21, 134.20, 134.87, 138.21, 142,50, 151.28

Elementel Analiz: C1sH16BrN3O2S-0.1H20
%C  %H %N %S

Hesaplanan: 51.46 3.88 10.00 7.63

Bulunan: 51.02 412 1043 7.71
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Default file
1: Scan ES+
FI110 409 {4.090) Cn (Cen,2, 80.00, Ht) 41606 N Sone

10
418,28

537.16 347.52

597.62

miz

500 s20 560 580

540

280 | 300 320 340 360 380 400 420 440 460 480

Sekil 3.22. 61 no’lu bilesigin kiitle spektrumu

FI-110
Sarple Hezme: i Agilent Technologies
FI-110

bara Collected ons
marcurydsi-aareseyd0d
Archive directorys
/hone/vomel/ sTeEey s/ date
Sample dizectory:
FI-110 20150511 01
FidPile: FROTON 03

Fulse Soquence; PROTON (sipull
Salvest: dase
Data collacted cn: mey 11 2015

Temp. 235.0 © / 298.1 K
operatar; vmmsl |

Relax, delay 1.000 mes |
Fulse 45.0 degrees |
Acg. time 2.559 see |
Width £402.0 m2 |
& repetitions I
oRSERVE ML, 400.1TSSE4E MHE
DATA FROCESSING

BT slze 33768

Tatal tise b mio 31 sec

L e o e L SO e S e T T T

13 12 11 10 ] 8 7 E 5 4 3 2

Sekil 3.23. 61 no’lu bilesigin *H NMR spektrumu
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FI-110

Fazple Wazs:
FI-110
pata Collscted cni
amscurydt0-anseucydld
Archive directory)
/heme/voasL VST ays/data
sample direstory:
PI-110_ 20150511 01
FidFile: CARBIN 01

Fulse Sequence; CARDON (adpal)
Salvest: dmsc
Data collected cn: May 11 2018

Temp. 15.8 € f 138.1 K
Operator: vomrl

Relax. delay 1.090 sec
pulse 45.0 degress
Acq. Time 1.304 sec
Width I5135.6 Wz
1006 repaEiEions
CEBEERVE C11, 00.6343774 Mz
DECOUPLE  E1, A00.1T7S5S5 MHz
Power 30 dn
eoatisuously on
MALTZ-14 modulated
DATA PROCEZSING
Line brosdening 0.5 Hs
FT mize 65536
Taral rime 40 min

MAgilent Technologies

220 200 180

Sekil 3.24. 61 no’lu bilesigin *C NMR spektrumu

40

Ppm
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3.6.9. 2-(1H-indol-3-il)-1-propil-5-metilsiilfonil-1H-benzo[d]imidazol (62)

289.2 mg N!-propil-4-(metilsiilfonil)-benzen-1,2-diamin (1.26 mmol) ve 183.9 mg
indol-3-karboksaldehit (1.26 mmol) baslangi¢ maddelerinden hareketle sentezlendi.
Olusan iiriin kloroform/etilasetat/hekzan (1:2:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 53.6 verimle 240 mg iiriin elde edildi.
Erime noktasi: 256 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 354.12 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.85 (t, 3H, CH2-CHs), 1.79 (m, 2H, CHy-
CHs3), 3.23 (s, 3H, CHa), 4.47 (t, 2H, CH,), 7.15-7.25 (m, 2H, CH-5",6), 7.52 (d, J=8.0
Hz, 1H), 7.75 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.85 (d, J=8.4 Hz, 1H), 8.05 (d, J=2.4 Hz,
1H), 8.18 (d, J=1.6 Hz, 1H), 8.36 (d, J=8.0 Hz, 1H), 11.83 (brd s, 1H, NH) 3C NMR
(DMSO-ds) & ppm 10.85, 22.28, 44.19, 45.48, 104.20, 110.66, 111.79, 117.52, 119.86,
120.42, 121.39, 122.43, 126.40, 126.67, 133.92, 135.98, 138.73, 142.42, 152.15

Elementel Analiz: C19H19N302S

%C %H %N %S
Hesaplanan: 64.57 5.42 11.89 09.07
Bulunan: 64.32 553 12.02 9.02
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Default file
FI113 408 (4.112) Cn (Cen,2, 80.00, Ht)

1004

354,12

354.93
| 55.23

353.18

356.33
352.29

351.9
351.50_}{357.07

306.99
10263 1s50s 2325 " NV o678

47705 407 oo 516,75

1: Scan ES+
1.34a8

g12.71 839.34

650

. Y
| 150 200 250 300 350 400 450 500 550

Sekil 3.25. 62 no’lu bilesigin kiitle spektrumu

Dats Collected an:
mercuryd00-mercary40d
Archive dicectorys
Shome/vnazl fenmcays/date
Sample direstesy:
FI-113 20150806 01
FidPile: FROTOH 02

Fulse Sequence: PROTON [adpull
Salvent: dmmo
Bata collected cn: May & 2015

Temp, 35,0 G/ iMH.1 K
Operator: vnmrl

Belax, delay 1.090 sas
Pulse 45.0 degeesa

Aog. Gime 3.555 sec

Width E403.0 Hs

1 repatitions

CESERVE  Hl. 400.1T53761 MR
DATA PROCESEING

PT aize 33748

Total time ¢ min 33 ses

Agilent Technologies

e e e

R o e e e

13 iz 11 10 9 8 7 3 5 4

Sekil 3.26. 62 no’lu bilesigin *H NMR spektrumu

r_lHillll Lo
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FI-113

Saxple Waze:
PI-113
Bata Collected ca:
Percurydo0-oarcuryd0s
Archive dlrectory:
Sheme/venel fveacays/dans
Sample directoryi
FI-113 28150586_01
FidPile: carrent

Fulse Sequemcel CARBGH {sdpui)
Selwent: dmss
Tata collected cmi May 6 2018

Temp. 25.8 C / 2981 K
cperatars wmmrl

Telax. delay 1.000 aae
Fulse 45.0 degrees

Aeg. time 1,304 see

Width I5135.6 Az

320 repecitioms
ORSEAVE C13, 100.6243840 Mfs
DECOUPLE W1, 400.1778555 MHx
Power 35 dB

centinuausly e

WALTL-16 modulated

DATA FROCESSING

Line broadening .5 He

¥T aize €5838

Total tize 40 min

Agilent Technaologies

220 200 180

100 &0 &0

Sekil 3.27. 62 no’lu bilesigin *C NMR spektrumu

40
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3.6.10. 2-(5-Metoksi-1H-indol-3-il)-1-propil-5-metilsiilfonil-1H-benzo[d]imidazol
(63)

264.5 mg N*-propil-4-(metilsiilfonil)-benzen-1,2-diamin (1.16 mmol) ve 203 mg 5-
metoksi-indol-3-karboksaldehit (1.16 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan {riin kloroform/etilasetat/hekzan (1:2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 37.3 verimle 168 mg {iriin elde

edildi.
Erime noktasi: 244 °C
Kiitle Spektrumu: MS (ESI+) m/e: 384.13 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.87 (t, 3H, CH2-CH3), 1.79 (m, 2H, CHy-
CHs3), 3.22 (s, 3H, CHs), 3.79 (s, 3H, O-CHs), 4.46 (t, 2H, CHy), 6.88 (dd, J=8.8 Hz,
J=2.4 Hz, 1H), 7.41 (d, J=9.2 Hz, 1H), 7.74 (dd, J=8.8 Hz, J=1.6 Hz, 1H), 7.84 (d,
J=8.4 Hz, 1H), 7.92 (d, J=2.4 Hz, 1H), 8.00 (d, J=3.2 Hz, 1H), 8.18 (d, J=1.6 Hz, 1H),
11.70 (brd s, 1H, NH). 13C NMR (DMSO-dg) & ppm 10.92, 22.34, 44.27, 45.54, 55.33,
103.18, 104.02, 110.62, 112.55, 112.67, 117.58, 119.85, 127.04, 127.11, 131.07,
133.90, 138.79, 142.48, 152.36, 154.50

Elementel Analiz: C20H21N303S

%C %H %N %S
Hesaplanan: 62.64 5.52 10.96 8.36
Bulunan: 62.32 555 10.98 8.26
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Default file

1: Scan ES+
FI-114 406 (4.091) Cn (Cen,2, 80.00, Ht)
@ oam en 384.13 1.34e8
100
384.95
%_
85.38
85.72
85.97
382.77 396 35
381.80387.19
. 79.41 : 643.70 722.32
| 1838230 3325055 27362 379 e swearsseis  ezros 2T 70021 T,

200 | 250 300 350 400 450 500 550 600 650 700

Sekil 3.28. 63 no’lu bilesigin kiitle spektrumu

FI-114

Sanple Hume: 4% Agilent Technologies
1114
Dats Collasted an:
maTUryd D0-FeECRry 430
Arehive direstasy:
o ey fenmE sy e data
Sample directory:
FI-114 30180811 01
FLAFile: PROTOM 02

rulis Seguence: PROTON (slpall
Solvest; dnmc
Data eollested an: May 11 2015

Temp. 265.0 C / 358.1 X
Oparater: vasel

Relax. delay 1.000 Bec
Fulas 45,0 degrees

hoq. cime 3.555 sec

Width 6402.9 Ee

9 repetiticns

GESESVE M1, 400.1755761 Mus
TATA PROCESSING

PT size 3ITEE
Tetal imé 0 min 31 gee

I

T Ll

T T T TTT

[T T T LIN L M e e
13 1z 11 10 k-] B 7 6 5 4 3 2 1 1} -1 ppm

Sekil 3.29. 63 no’lu bilesigin *H NMR spektrumu
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FI-1i4

Fazple Kaze:
PI-104
Daza Collsctsd ca:
EerCUry400-meTauryd 00
Archive dizestery:
/e wnmEL msays (dasa
Gample diredcory:
FI-114_30150811 01
FidFile: current

Fulse Sequence: CRASCH {slpul)
Solvent: dems
Dats collaoted on: May 11 2015

Tezp. 39.0 © / 3901 K
OpeTator: voarl

Relax. delay 1.000 sec

Fulse 45.0 degress

Asq. time 1.550 meo

Width Z1141.6 Hz

128 sepetitican
OREERVE €13, 109.8¥43775 Az
DECOUPLE HL, 400.177853% mz
Pawez 30 4B

contipucasly on

WALTEZ-16 zodulmted

TATA PROCESSIHG

tine broadening 0.% Rz

FT sime G553

Teral vise 44 mis

Agilent Technologies

L i e e

180 160

lihli | 1

L S A

100 B0 &0 40 20 0 ppm

Sekil 3.30. 63 no’lu bilesigin *C NMR spektrumu
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3.6.11. 2-(5-Kloro-1H-indol-3-il)-1-propil-5-metilsiilfonil-1H-benzo[d]imidazol
(64)

Cl

205.2 mg N*-propil-4-(metilsiilfonil)-benzen-1,2-diamin (0.9 mmol) ve 161 mg 5-
kloro-indol-3-karboksaldehit (0.9 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {iriin kloroform/etilasetat/hekzan (1:2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 21.8 verimle 76 mg iiriin elde

edildi.
Erime noktasi; 249 °C
Kiitle Spektrumu: MS (ESI+) m/e: 388.29 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.87 (t, 3H, CH2-CHs), 1.79 (m, 2H, CHy-
CHa), 3.23 (s, 3H, CH3), 4.48 (t, 2H, CHy), 7.24 (dd, J=8.8 Hz, J=2.4 Hz, 1H), 7.54
(d, J=8.8 Hz, 1H), 7.75 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.86 (d, J=8.4 Hz, 1H), 8.16 (s,
1H), 8.23 (d, J=1.6 Hz, 1H), 8.46 (d, J=1.6 Hz, 1H), 12.02 (brd s, 1H. NH).  3C
NMR (DMSO-ds) & ppm 10.91, 22.34, 44.19, 45.51, 104.06, 110.74, 113.51, 117.75,
120.00, 120.76, 122.59, 125.25, 127.63, 128.23, 134.13, 134.56, 138.76, 142.35,
151.5.

Elementel Analiz: C19H18CIN30O2S-0.2H20
%C %H %N %S

Hesaplanan: 58.29 4.73 10.73 8.19

Bulunan: 58.21 4.79 11.07 8.20
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Default file

FI-115 439 (4.390) Cn (Cen,2, 80.00, Ht) 1: Scan ES+
100- 388.20 1.63e7
387.85
|
|
1 387.82|
Yo
389.03

385.821{I1 392.37 410.44

4-41].[13

240 260 280 300 320 340 360 380 400 420 440 460 480

Sekil 3.31. 64 no’lu bilesigin kiitle spektrumu

F1-115
Agilent Technologies

Snople Hame:
FI-11%
Bata fellected oni
marcurydl S mercuryd 00
hrchive diresseryi
e /vemel Svnnrsys/data
Bazple dirsctory:
FI-115_Z0150518 &1
PidFile: PROTON 02

Pulse Seqasnce: FROTON (mipul)
Selvent: daseo
Dats collected cm: May 1B 2018

Tamg. 5.0 €/ 391K
operator: vmmrl

Relax. delay 1.000 sec
Pulse 45.0 degrees
heg. bime 1553 sen
Midth 6402.0 W2

B repetitions
CmSERVE  B1, 480.1758761 s
DATA PROCESSING
FT size 12768
Total bime 0 mis 31 see

i I T TS

| | ‘Hlﬁ o

P ———
T T

13 1z 11 10 9 B 7 6

Bt

5 4 3 2 1 0 -1 ppm

Sekil 3.32. 64 no’lu bilesigin *H NMR spektrumu



rI-a1s

Bample Wame:

mercurydti-mersury400
Arehive directory:

/homevoasl masere/ dats
Sample directory:

FI-113 26158818 61
FidFile: current

Pulse Sequence: CARBON ladpull
Solwent: dmsc
bata collected omi May 18 3015

Temp. 3.0 C / 298.1 K
Operator: vimrl

Relax. delsy 1.000 sec
Fules 45.0 degress

Aoq. time 1,550 wec

Width J1141.§ B

192 reperitions

CBSERVE C13, 1006343773 Mmz
DECOUFLE M1, 400.1773555 MEm

16 medulared
TATA PROCEESING

Ling besadening 9.5 HE
PT mize G581E

Total time 1 hr, I8 min

comtinuously om
WALTE

L

t Technologies

e

T T

180 1&0 140

120

L B B e e o e R

100

a0

T

60

T
40

Sekil 3.33. 64 no’lu bilesigin *C NMR spektrumu

20
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3.6.12. 2-(1H-indol-3-il)-1-biitil-5-metilsiilfonil-1H-benzo[d]imidazol (65)

()\\ /CH3

sop
HN—Z

/
C4H

©

243.6 mg N1-biitil-4-(metilsiilfonil)-benzen-1,2-diamin (1.0 mmol) ve 145.9 mg indol-
3-karboksaldehit (1.0 mmol) baslangic maddelerinden hareketle sentezlendi. Olusan
iriin  kloroform/etilasetat/hekzan (1:2:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflastirildi. % 54.5 verimle 200 mg iiriin elde edildi.
Erime noktasi: 195 °C
Kiitle Spektrumu: MS (ESI+) m/e: 368.15 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.84 (t, 3H, CH2-CHs), 1.31 (m, 2H, CHy-
CHs), 1.75 (m, 2H, CHo-CHy), 3.25 (s, 3H, CHs), 4.53 (t, 2H, N-CHy), 7.18-7.28 (m,
2H, CH-5°,6"), 7.54 (d, J=8.0 Hz, 1H), 7.77 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.86 (d,
J=8.4 Hz, 1H), 8.08 (d, J=2.8 Hz, 1H), 8.20 (d, J=1.6 Hz, 1H), 8.37 (d, J=8.0 Hz, 1H),
11.86 (brd s, 1H, NH). 3C NMR (DMSO-ds) 5 ppm 13.49, 19.36, 31.08, 43.95, 44.26,
104.27, 110.69, 111.87, 117.61, 119.95, 120.49, 121.42, 122.50, 126.45, 126.76,
133.99, 136.05, 138.72, 142.52, 152.19

Elementel Analiz: C20H21N302S-0.1H20
%C %H %N %S

Hesaplanan: 65.05 5.78 11.37 8.68

Bulunan: 64.67 5.86 1145 8.61
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Default file

FI-119 383 (3.930) Cn (Cen,2, 80.00, Ht)

1: Scan ES+
100- 368,15 1.34e8
% 735.49
| 735.12
1 360.38 734.90_735.81
736.45
367.03
366.671369.98 736.97
734,26 757.79
o 70.97 33.82. e
. T33.
365.2 443 62 58.40
18445 29520 P 608.82 731,78 862.02.880.95 975.06

150 200 250 300 350 400 450 500 550 600 650 700 750 BOO

FI-11%

Sanple Hame

FI-11%
Tats Cellacted on:

Barsurpd 00 -sescuzy4eD
Arahive direstoryi

{ Bema/ veacl/ vang ay e/ data
Baapie directory

FI-118_ 20150529 01
FidPile; PROTON 83

Pulne Sequence: PROTOE (alpull
Selvent: cmso
Data collested om: May 29 2013

Temp. 25.0 €/ 288.1 X
Oparster: vomsd

Balax, delay 1.000 ses
Fulee 45.0 degress
Acg. rime 1.559 ez
Midth £402.0 Wz
# repecitions
CBSERVE  E1. 400.1758650 Mtz
TATA FRICESSING
FT size 32768
Taral time & min 31 sec

1

Sekil 3.34. 65 no’lu bilegigin kiitle spektrumu

A

850 900 950

“£i- Agilent Technologies

: o

13 12 11

10 L] B 7 3 5 L 3

2 1 a

Sekil 3.35. 65 no’lu bilesigin *H NMR spektrumu

1 I

L e o L IBAna ae w
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FI-a1p

Bampla Wama:
FI-118
Tata Collscted cm
mareusyd 00-na reuryd00 I
Archive directory:
S S enmr L Svnarsys//data
ample dicestosy:
F3-119_20160620_01
PidFile: eurrent

Pulss Sequesca: CARBON {alpul)
Solvent: dmso
Data sellected sa: May 20 2018

Temp. 35.0 € / 398.1 K
apazater: vesrl

Relax. delay 1.00% sec
Pules 45.0 degrees

Acq. time 1.550 sec

Width 23141.8 ®s

156 repetiticas

CREERVE €13, 1006241768 Mix
TECOUFLE W1, 40037708585 Mz
Power 33 &8

comtisususly ee

WALTZ-18 madulabed

DATA PROCESSING

Lize broadening 0.5 ¥z

FT size £5535

Toral time 1 ke, 28 mis

I |
UL |

Agilent Technologies

e R I S

L LI o o o e B o - T

180 160 la0 izo 100 a0 &0 40

Sekil 3.36. 65 no’lu bilesigin *C NMR spektrumu

2o

© ppm
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3.6.13. 2-(5-Metoksi-1H-indol-3-il)-1-biitil-5-metilsiilfonil-1H-benzo[d]imidazol
(66)

251.6 mg N!-biitil-4-(metilsiilfonil)-benzen-1,2-diamin (1.03 mmol) ve 181.9 mg 5-
metoksi-indol-3-karboksaldehit (1.03 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan {riin kloroform/etilasetat/hekzan (1:2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 24.97 verimle 103 mg iiriin elde

edildi.
Erime noktasi: 215 °C
Kiitle Spektrumu: MS (ESI+) m/e: 398.17 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.85 (t, 3H, CH2-CHs), 1.32 (m, 2H, CHy-
CHs), 1.76 (m, 2H, CH2-CHy), 3.25 (s, 3H, CHs), 3.82 (s, 3H, O-CHs), 4.52 (t, 2H, N-
CH>), 6.91 (dd, J=8.8 Hz, J=2.4 Hz, 1H), 7.44 (d, J=8.8 Hz, 1H), 7.77 (dd, J=8.4 Hz,
J=2.0 Hz, 1H), 7.86 (d, J=8.4 Hz, 1H), 7.91 (d, J=2.4 Hz, 1H), 8.04 (d, J=3.2 Hz, 1H),
8.20 (d, J=2.0 Hz, 1H), 11.74 (brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm 13.50,
19.38, 31.06, 44.00, 44.26, 55.35, 103.09, 103.79, 110.71, 112.61, 112.71, 117.48,
119.99, 127.04, 127.23, 131.07, 134.05, 138.61, 142.15, 152.27, 154.54

Elementel Analiz: C21H23N303S-0.4H20

%C %H %N %S
Hesaplanan: 62.46 5.92 1041 7.92
Bulunan: 62.16 5.87 10.48 8.29
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Default file

|FI-12¢ 393 (3.930) Cn (Cen,2, B0.00, Ht) 1: Scan ES+
| 100- 398.17 1.32e8
|
|
%_
399.42
795.51
795.
3_9&79399.?3 796.48
396_4&400.29 17.41
396.26
01,08 704 2 18.04
36136 793.4 819.83
186.37  266.89350.35 | N 701.49 7 ) 94408
"15n | 20N 250 a00 350 400 450 500 650 600 650 700 750 800 BSD 900 950
Sekil 3.37. 66 no’lu bilesigin kiitle spektrumu
FI-q10 :
Eimple Mama: p" Agilent Technologies
FI-11i

Dats Collacted om:

mercury403-mercuryddn
Arehive dirscrary:

fhome vl voarays/data
sample dlrectory:

PI-131_ 30150820 01
FLAFile: PROTON 02

Fulse Sequence: FROTOW (sapul)

Solvent: duea
Data collected omi Moy 30 2005

Temp, 28.0 €/ 298.1 %
Operator: vmmrl

Falax. dslay 1.009 msc
Fulme 45.0 degress

Acq. time 2.35% asc

wideh 6403.0 Hz

B repeeitioes

CBGERVE W1, 490.1730662 mz
DATA FROCESSING

FT size 32768

Total time 0 min 31 sec

I e e  ERMLI a2
13 iz 11 10 L]

B

—r—T T

7

e

)

Bpm

ﬁﬁglt__;L

T T

[ 5 4 3 2 1 o -1

Sekil 3.38. 66 no’lu bilesigin *H NMR spektrumu
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FI- 120

Sasple Hame:
PI-111
Data Coliscted om
EarcurydS0-BerouEyd0D
Acchive dicectery:
/hone rmasl rrETeyednta
Sample divectory:
FI-111_20146820_01
FidFile: CAREGH 01

Pulse Baguencs: CARBOW [aipull

Solwant: dmec
Data collected on: May I0 2015

Temp. 3.0 C/ 1961 K
Operator: womrl

Relax. delay 1.000 sec
Pules 45,0 dagress

Aoq. time 1.304 sec

Wideh 351356 Hx

1050 repatiticas
CREERVE €13, 100.6343765 MHs
DECOUFLE H1, 4001779855 s
Powms 18 dn

oontimsusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadenieg 0.5 #e

FT miwe 65536

Tetal tize 40 Bin

Agilent Technologies

Sekil 3.39. 66 no’lu bilesigin *C NMR spektrumu

101



3.6.14. 2-(5-Kloro-1H-indol-3-il)-1-biitil-5-metilsiilfonil-1H-benzo[d]imidazol
(67)

cl
o)
O
HN—

330.8 mg N!-biitil-4-(metilsiilfonil)-benzen-1,2-diamin (1.36 mmol) ve 245 mg 5-
kloro-indol-3-karboksaldehit (1.36 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (1.5:2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 27.5 verimle 151 mg {iriin elde
edildi.

Erime noktasi: 129 °C
Kiitle Spektrumu: MS (ESI+) m/e: 402.02 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.87 (t, 3H, CH-CHs), 1.33 (m, 2H, CHy-
CHs), 1.76 (m, 2H, CH,-CH3), 3.26 (s, 3H, CHs), 4.54 (t, 2H, CH>), 7.27 (d, J=7.2 Hz,
1H), 7.57 (d, J=8.4 Hz, 1H), 7.78 (d, J=8.0 Hz, 1H), 7.87 (d, J=8.8 Hz, 1H), 8.19 (s,
1H), 8.25 (s, 1H), 8.47 (s, 1H), 12.06 (brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm
13.46, 19.31, 31.02, 43.88, 44.12, 103.99, 110.64, 113.46, 117.70, 119.96, 120.67,
122.54, 125.20, 127.55, 128.18, 134.07, 134.49, 138.61, 142.30, 151.46

Elementel Analiz: C20H20CIN3O2S-1.0H20
%C %H %N %S

Hesaplanan: 57.20 5.28 10.00 7.63

Bulunan: 57.00 537 9.89 7.26
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Default file - -
FI-122 432 (4.320) Cn (Cen,2, 80.00, Ht) 1: Scan ES+
100+ 40%-29 7.85eT
402.02
o5
403,38
404.26
400.92
f404.82 803.40
400.72_J405.54 an2.71|-804.84
406.00 50800
12565 399.96_[305- 802.28|
. % }23,30 366, 528.41 825.38 122{.05
100 200 ' 360 400 | 500  eoo 700 | 800 | 00 1000 | 1100 1200 . "¢
Sekil 3.40. 67 no’lu bilesigin kiitle spektrumu
FI-123

Sample Hame:
Pr-13i
Data Collected om:
mnreurydli-mercury 4t
hrchive dirsctory:
Flecmnfvemel fvnneays fdata
sanple directory:
PI-122_20150623_01
FidFile: PROTON G2

Fulse Sequencel FROTON (e3pull
Eolvest: dmse
Dats collected omi Jum 3 2915

Opesator: wmmrl

Relax. delsy 1.080 e
Pulme 45.0 degress

heg. time 2.555 see

Wideh £402.0 Ws

8 raperirions

CHSERVE  E1, 400.1789443 dm=z
DATA PROCESSING

T aize 32758

Total tize 0 =iz 11 sec

;:‘ Agilent Technologies

%4
| P e
A"
JJUU_J ¥ LL_ JII ﬂ' J
J JL J l-._ar“l.u'
e ; e T e E—
13 12 11 10 -] 8 7 [ 5 4 3 2 1 [ -1

Sekil 3.41. 67 no

’lu bilesigin *H NMR spektrumu

PR
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FI-132

Sazple Mame:
FI-133
Data Collected en:
sareurydSi-mersunyd0n
Archive dizectory:
/Bomu/ vamel fveaseys/data
Fample dirsotory
PI.133 28156633 01
FidFile: current

Fulse SeTancer CARBON {sipul)

Solvent: dase

Data collected om: Jum 33 2015

Operates; vessi

Relax. delay 1.000 ses
Fulss 456.0 degrees
. eime 1.550 sas

Width 21141.¢ W=

138 repetizions
OBEERVE G13, 1006243836 muz
OECOUPLE W1, 400.17735565 WHs
Power 18 4B

semtinusualy ca

WALTE-16 modulated

BATA PROCESETHG

Line broadssing 9.3 W

FT pize 65536

Zotel tize 1 hr, 28 @iz

Agilent Technologies

40

&0

Sekil 3.42. 67 no’lu bilesigin *C NMR spektrumu
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3.6.15.  2-(5-Bromo-1H-indol-3-il)-1-biitil-5-metilsiilfonil-1H-benzo[d]imidazol
(68)

Br

0
~...CH
\S 3

So
HN—

C4Ho

266.7 mg N!-biitil-4-(metilsiilfonil)-benzen-1,2-diamin (1.10 mmol) ve 246.8 mg 5-
bromo-indol-3-karboksaldehit (1.10 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan {riin kloroform/etilasetat/hekzan (1.5:2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 42.8 verimle 210 mg iiriin elde
edildi.

Erime noktasi: 201 °C
Kiitle Spektrumu: MS (ESI+) m/e: 446.30 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.86 (t, 3H, CH-CHs), 1.33 (m, 2H, CHy-
CHs), 1.76 (m, 2H, CH2-CH>), 3.26 (s, 3H, CHs), 4.54 (t, 2H, CH,), 7.39 (dd, J=8.4
Hz, J=1.6 Hz 1H), 7.53 (d, J=8.4 Hz, 1H), 7.78 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.87 (d,
J=8.8 Hz, 1H), 8.17 (s, 1H), 8.26 (d, J=1.6 Hz, 1H), 8.62 (d, J=2.0 Hz, 1H), 12.06 (brd
s, 1H, NH). 3C NMR (DMSO-ds) & ppm 14.00, 19.85, 31.56, 44.42, 44.66, 104.43,
111.18, 113.76, 114.44, 118.26, 120.51, 124.21, 125.62, 128.55, 128.72, 134.62,
135.28, 139.15, 142.84, 151.97

Elementel Analiz: C20H20BrN3z02S-0.4H20
%C %H %N %S

Hesaplanan: 52.96 4.62 9.26 7.06

Bulunan: 5298 458 9.79 7.13
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Default file

F1-123 509 (5.090) Cn (Cen,2, 80,00, HY)

100+

1131.31173.49
OMlm ok

244,89

446,

448.07)

445.49)

144927

445.08L449 66

444.33450.12

443.89.

324 .63 4431

511.35

74491

1: Scan ES+
B.45e7

827.33

150 200

250 300

350 400 450 500

550

FI-133

Sample Nama:
I3
Data Collected se:
BerTEryA0S-maTTUTy SO0
hrehive direstary:
fbome wrmr L vnacays fdata
Sample directory:
FI-113_30150530_01
PidFile: PROTOH 01

Pulss Gequencel FROTON (sipul)
Eslvese: dage
Dats oollastsd on: May 30 201%

Temp. 25.0 ¢ / 2981 %
OpeEator: vnarl

Balax, delmy 3.000 ses
Fulss 45.0 degrees

Acq, tize 2.5538 msc

Width 6463.0 BE

8 zepetitican

GBSEAVE  HL. 4001755615 MAm
BATA PROCESSING
FT mize 32768

Total time 0 min 31 se

).

Sekil 3.43. 68 no’lu bilegigin kiitle spektrumu

L,

|

~ 800

" 650

" 700

T 750

800 850

: Agilent Technologies

vy e oy

13 1z i1

)

LN By e L S e e B

1o 9 ] 7 [

5

4

3

2

Sekil 3.44. 68 no’lu bilesigin *H NMR spektrumu

1

o -1 ppm

mfz
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PI-133

Sarple Hame:
P11
Data Collactsd an:
Tarcary40-sercary40d
Arehive dirsctery:
e rmrt ey s/ data
fample divesvory:
FI-131_30150330_0%
Fidrile: canzom 01

Tulse Sequesce:
Solvent: dmea
Data collected en: May 30 2015

caxBoel [aZpul)

Tesp. 36.0 ©/ 3901 E
Operater: vemsl

Belax, delay 1.90% sec

False 45.0 degress

Ao, time 1.394 aec

Wideh 25125.6 He

1802 repetitions
OBSERVE C13, 109.62433352 M
DECOCPLE mE, 409,17798%5 Musz
Fower 18 4B

cont fnssudly on

WALTI-16 modulated
SWTA PROCESETIG

Lize broadening 0.5 §z

PT piae §553F

Total tizs 40 ais

UL

|

Agilent Technologies

-

2z0

200

TTTTTTTTT T T mEREEEREES:

180

120

140

Sekil 3.45. 68 no’lu bilesigin *C NMR spektrumu

100

a0

M
&0

40

20

\BARassssn

0 ppm
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3.6.16. 2-(1H-indol-3-il)-1-sikloheksil-5-metilsiilfonil-1H-benzo[d]imidazol (69)

W\ /CH3
N Xy
N/ \

323.8 mg N-sikloheksil-4-(metilsiilfonil)-benzen-1,2-diamin (1.20 mmol) ve 175 mg
indol-3-karboksaldehit (1. 20 mmol) baslangi¢c maddelerinden hareketle sentezlendi.
Olusan tirtin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan sistemi kullanilarak kolon

kromatografisi ile saflastirildi. % 42.4 verimle 200 mg iiriin elde edildi.
Erime noktasi: 240 °C
Kiitle Spektrumu: MS (ESI+) m/e: 394.17 (% 100) (M*+H)

'H NMR (400 MHz, DMSO-ds): & ppm 1.36 (m, 3H, sikloheksil), 1.64 (d, 1H,
sikloheksil), 1.90 (m, 4H, sikloheksil), 2.32 (m, 2H, sikloheksil), 3.20 (s, 3H, CHs),
4.63 (m, 1H, sikloheksil), 7.13-7.25 (m, 2H, CH-5",6"), 7.53 (d, J=8.0 Hz, 1H), 7.71
(dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.83 (d, J=2.8 Hz, 1H), 7.95 (d, J=8.0 Hz, 1H), 8.08
(d, J=8.4 Hz, 1H), 8.18 (d, J=1.6 Hz, 1H), 11.80 (brd s, 1H, NH). 3C NMR (DMSO-
ds) 6 ppm 18.46, 24.30, 25.48, 30.45, 44.19, 55.93, 56.55, 104.14, 111.97, 113.17,
118.06, 119.51, 120.15, 120.32, 122.30, 126.45, 127.14, 133.73, 136.04, 136.71,
143.34, 152.18

Elementel Analiz: C22H23N302S-0.5H20
%C %H %N %S

Hesaplanan: 65.64 6.01 10.43 7.96

Bulunan: 65.61 6.45 10.28 7.74
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Default file

FIl-1 463 (4.630) Cn (Cen,2, 80,00, Hi) 1: Scan ES+
100 394.36 1.20e8
394.17_
L8
393.59
395.01
1395.68 787.51
787.20,
96.26 87.94
786.80. i
392.01 88.78 |
96.73
786.3
391.7 788.74
L1254 198.82 398.06 81122 12012.39 1264.30
T f T T T . T T T T - T T T T T T u T T U R
100 200 300 400 500 600 700 800 | S0 | 1000 | 1100 | 1200 mz
Sekil 3.46. 69 no’lu bilegigin kiitle spektrumu
FII-2
Sample Hame: "" Agilent Technologies

TIz-2

Bats Collested omi
mercury4 g -mercurydio
Arehive diewstery:
Jheme frmazl frnnreye/data
Sample dirsctory:
FIT-2_20180624_01
FidFile: FROTON 02

Pulse Sequenss: PROTON [aZpul)

Solvent: dmsc

Data collected em: Jum 34 2015

Temp. 34.0 €/ 3971 K

Sperator: wamel

Relax. delay 1.000 sec
Pules 45,0 degrsan
hoq. time I.55% mec
widek 6402.0 ;=

® Tepstitions

CBSERVE  El, 400.1755761 M=

DATA FROCESSING
T omiza 32760

Toral time 0 min 31 see

I JMI“ A i LJ L" v¥

13

T T LN S S e e e

12 11 10 9 8 T [3 5 4 3 2

Sekil 3.47. 69 no’lu bilesigin *H NMR spektrumu
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Tata Collected oo:
amrcuryd0t-zercary 400
Archive direstory:
fheas/vamrl fvancays/dat e
Sasple directery
FII-2_20150624_D1
Fidrile: cusrest

Pulse Sequence: CARON [eipul)
Bolvent: dmse
Data collsctsd cai Jum 34 2016

Tamp. 3.0 8/ 1.1 K
oparatas; wmmrl

Relax. delay 1,900 sec
Fulps 45.0 degre:
Aeg. time 1550 ses

width 311416 Bx

384 repetiticas

CESERVE 13, 109.8343036 MEz
TECOUFLE HL, 400.1773555 Mux
Fower 38 4B

contisucaaly cn

WALTI-16 modulnted
TATA PROCESSING

idne broadening 0.5 Bu
T aize 65536
Total time 3 hr, 13 min

N |

Agilent Technologies

180 160

140 129 100 80 60

Sekil 3.48. 69 no’lu bilesigin *C NMR spektrumu
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3.6.17. 2-(5-Metoksi-1H-indol-3-il)-1-sikloheksil-5-metilsiilfonil- 1H-
benzo[d]imidazol (70)

H,C

\

0

Q _CH,

oL
HN /ON

291.7 mg N!-sikloheksil-4-(metilsiilfonil)-benzen-1,2-diamin (1.08 mmol) ve 190.5
mg 5-metoksi-indol-3-karboksaldehit (1.08 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan {iriin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 37.4 verimle 172 mg {iriin elde

edildi.
Erime noktasi: 210 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 424.32 (% 100) (M*+H)

'H NMR (400 MHz, DMSO-dg): & ppm 1.340 (m, 3H, sikloheksil), 1.68 (d, 1H,
sikloheksil), 1.93 (m, 4H, sikloheksil), 2.34 (m, 2H, sikloheksil), 3.24 (s, 3H, CHs3),
3.78 (s, 3H, O-CHa), 4.64 (m, 1H, sikloheksil), 6.90 (dd, J=8.8 Hz, J=2.8 Hz, 1H),
7.44 (m, 2H), 7.73 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.80 (d, J=2.8 Hz, 1H), 8.10 (d, J=8.4
Hz, 1H), 8.20 (d, J=2.0 Hz, 1H), 11.70 (brd d, 1H, NH). 13C NMR (DMSO-ds) 6 ppm
14.05, 24.38, 25.57, 30.55, 44.26, 55.25, 56.63, 59.72, 101.52, 104.02, 112.75, 112.82,
113.20, 118.11, 119.53, 126.98, 127.61, 131.11, 133.76, 136.80, 143.43, 152.44,
154.44

Elementel Analiz: C23H25N303S-0.5H20
%C %H %N %S

Hesaplanan: 63.86 6.05 9.71 7.41

Bulunan: 63.47 6.29 934 7.05
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——

Default file |
FIl-3 428 (4.280) Cn (Cen,2, 80.00, HY) 1 Scan ES+ |
424 32 1.31e8
100+ '
423.90 '
%_
l424.90
847.48
846, 7.81
45.60848.47
422.76[426.38 848.71
502 849 46
12565 180.82 4217 : B45.75) 849.93
ol ' 276.99 32529 416.27._[|-42775 487281
| 150 200 250 300 350 400 450 500 650 600 650 700 750 800 850 900
Sekil 3.49. 70 no’lu bilesigin kiitle spektrumu
PII-3
Bampls Wame: Agilent Technologies
rII-3
Tata Coliscted oml
mercurytli-mercuryds0

Arehive diresesry:
{bome /wmmT] fnaseys/data

Sample directory:
FEI-1_30150803_01

FLAFile: PROTON 82

Pulse Sequence: FROTON (sipul)
Solvent: dmsa
Data cellected an: Aug ¥ 2018

Teap. 35.0 € 4 2350.1 K
Gpaeater: vemed

Relax. delay 1.000 suc
Pulse 45.0 degress

Reg. tise 2.559 see

width #4038 Bz

8 repetitican

CBSERVE M1, 400.1758631 ez
TATA PROCESEING

FT shue 33T6E

Tetal tize 0 min 31 sec

| ,

j—

LJ)L ﬁJJL_7

13 12 11 i B

7

IR e e o o e A I S M i i e o
3 2 1 1] -1 ppm

Sekil 3.50. 70 no’lu bilesigin *H NMR spektrumu
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FIE-1

Gaspile Hame:
FI1-3
Tata Collested cm
mareury00-ne souryd 0l
Archive direstory
homa /vmarl fvmaTeys/ data
Sasple directecy:
PIT-3_30150805_01
PLAFila: curcent

Pulss Sequence: CARBOE (slpull
Solvent: dmme
Data collected an: Aug § 3018

Tesp. 25.0 € / 198.1 %
Operator: vmArl

Relax. delsy 1.000 aec
Pulse 45.0 degreas

Aoy, time 1.304 sec

Wideh 25125.6 Hs

1344 repetitican

CBSERVE CL1¥, 100.624376§ MHx
OECOUTLE  mL, 400.1773588 wm=
Powar IV &0

eoneinususly oo

WALTZ-16 medulatsd

DATA FROCESSING

tdne bromdening 0.5 Ex

FT size §5536

Toral tise 1 bz, 20 mia

L |

\

- Agilent Technologies

220 200

1a0

1zo 100 &0 60

TTTTTT

Sekil 3.51. 70 no’lu bilesigin *C NMR spektrumu
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20
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3.6.18. 2-(5-Kloro-1H-indol-3-il)-1-sikloheksil-5-metilsiilfonil - 1H-
benzo[d]imidazol (71)

Cl

276.7 mg N!-sikloheksil-4-(metilsiilfonil)-benzen-1,2-diamin (1.03 mmol) ve 184.8
mg 5-kloro-indol-3-karboksaldehit (1.03 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {iriin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 42.82 verimle 210 mg iiriin elde
edildi.

Erime noktasi: 178 °C
Kiitle Spektrumu: MS (ESI+) m/e: 428.34 (% 100) (M*+H)

'H NMR (400 MHz, DMSO-dg): 6 ppm 1.43 (m, 3H, sikloheksil), 1.68 (s, 1H,
sikloheksil), 1.87-1.98 (m, 4H, sikloheksil), 2.33 (m, 2H, sikloheksil), 3.35 (s, 3H,
CHs3), 4.67 (m, 1H, sikloheksil), 7.27 (dd, J=8.4 Hz, J=2.0 Hz, 1H), 7.58 (d, J=9.2
Hz, 1H), 7.74 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.96 (d, J=2.8 Hz, 1H), 8.07 (d, J=1.6
Hz, 1H), 8.11 (d, J=8.4 Hz, 1H), 8.25 (d, J=1.6 Hz, 1H), 12.02 (brd s, 1H, NH). 13C
NMR (DMSO-ds) 6 ppm 24.38, 25.49, 30.48, 44.20, 48.57, 56.66, 103.98, 113.30,
113.65, 118.24, 119.64, 119.76, 122.48, 125.15, 127.75, 128.61, 133.94, 134.65,
136.72, 143.31, 151.53

Elementel Analiz: C22H22CIN302S-0.9H20
%C %H %N %S

Hesaplanan: 59.49 540 946 7.21

Bulunan: 59.36 555 9.68 7.10
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Default file
|Fll-4 513 {5.130) Cn (Cen,2, 80.00, Ht)

1004

21394 25589 28491 31588 341.19

1: Scan ES+

428.34

428.07)
427 .86

429 .37
43022

427.14]

30.81

426.7
431.33

32.24
3282 4729148112 2185 55074

426.21
42561

AL s M st Ly Mg M AL A s B et Mot o L FASARRALSAS AR U St S s Lt s s
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 S60

Sekil 3.52. 71 no’lu bilesigin kiitle spektrumu

FILd

Sample Hama:
FII.4
Data cellected se:
azcurydbl-zercaryd il
Archive directory:
fhoas (vessl/vanceys/dete
Sanple directory:
FII-4_20158629 o1
PidPile: FROTOH 01

Fulse Sequence: PROTON (aZpull
Selvant: dmse
Tata collected om: Awg 3% 2015

Tamp. 3.0/ 23831 %
operator: vimrl

Relax. delay 1.000 sec
Fulem £5.0 degrees

hog. time 2.565 sec

Width 6402.0 Hr

& repsticicos

Bl, 400.1759543 MHz
ATA PROCESSING

FT aize 32700

Total time 0 min 3L sec

9.86e7

miz

i Agilent Technologies

A )

|

Jﬁ-JJLJ\ |

L e e S0 L e

13 12 11 10 ¥ B

7

5 4 3 2z 1 o =1

Sekil 3.53. 71 no’lu bilesigin *H NMR spektrumu

Ppm
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rIz-4

Sample Mame:
FIT-4
fara Collected sm:
marsurrd 09-mersurya 00
Archive directory
fheme fvemel Svnnzaye /data
Sample directory:
FLT-d_20180833_01
FidFile: currest

Pulps Sequencs: CABBON (a2pull
Selvane: dass
Dats oollegted ans Rug 35 2015

Temp. 25.0 C / 2981
opsrator: wvomrl

Felax, delay 1.040 seo
Pulas 45,5 degress

Aog, bime 1,304 meo

Width 15135.6 Hx

768 repasicions

CBSERVE €13, 100.674376§ ME
DECOUPLE B1, 400.1773555 Mz
Powar 38 dn

gontinwusly oo

WALTE- 1§ medulated

DATA PROCESSTNG

Line bresdesing &.5 Ha

FT mize £5316

Toral time 40 min

|

Agilent Technologies

Iaaansas T Baann

LI B R R e s R

180 140 120 100 ag (1

MRS AL SRS R

Sekil 3.54. 71 no’lu bilesigin *C NMR spektrumu

SRS AR RS R RS R R R L na

40

20

o

PEm
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3.6.19. 2-(5-Bromo-1H-indol-3-il)-1-sikloheksil-5-metilsiilfonil-1H-
benzo[d]imidazol (72)

Br

Qv _CH,

oL
HN—/

247.5 mg N!-sikloheksil-4-(metilsiilfonil)-benzen-1,2-diamin (0.92 mmol) ve 206.8
mg 5-bromo-indol-3-karboksaldehit (0.92 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iiriin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 69 verimle 300 mg iiriin elde
edildi.

Erime noktasi: 230 °C
Kiitle Spektrumu: MS (ESI+) m/e: 472.40 (% 100) (M*+H)

'H NMR (400 MHz, DMSO-ds): & ppm 1.40 (m, 3H, sikloheksil), 1.65 (s, 1H,
sikloheksil), 1.84-1.95 (m, 4H, sikloheksil), 2.31 (m, 2H, sikloheksil), 3.22 (s, 3H,
CHz), 4.64 (m, 1H, sikloheksil), 7.35 (dd, J=8.4 Hz, J=2.0 Hz, 1H), 7.51 (d, J=8.8 Hz,
1H), 7.71 (dd, J=8.4 Hz, J=2.0 Hz, 1H), 7.92 (s, 1H), 8.08 (d, J=8.4 Hz, 1H), 8.19 (d,
J=2.0 Hz, 1H), 8.22 (d, J=1.6 Hz, 1H), 12.0 (brd s, 1H, NH). 3C NMR (DMSO-ds) 5
ppm 24.31, 25.42, 30.42, 44.13, 56.59, 103.80, 113.04, 113.23, 114.01, 118.19,
119.56, 122.73, 124.93, 128.32, 128.37, 133.87, 134.82, 136.66, 143.26, 151.44

Elementel Analiz: C22H22BrNsz02S-0.1H20
%C %H %N %S

Hesaplanan: 55.72 4.71 886 6.76

Bulunan: 5540 4.65 9.30 6.67
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Default file

[FIl-5 406 (4.090) Cn (Cen,2, 80.00, Hf) 1: Scan ES+
100+ 47418 4.83e7
472.05
474,57
% 47140
475.24
470,68
475,88 .
4701
143.26
314.85 468.67 663.08
ok ,1|34.:59| 37308410707 LN ~689.20 72678 836.40 9571
150 200 250 300 350 400 450 500 550 600 650 700 750 800 | 850 900
Sekil 3.55. 72 no’lu bilesigin kiitle spektrumu
FII-%
rasgin Mam - Agilent Technologies
rri-g

Tata Collected omi
marcuryd 10 -Berouryd o0
Archive directocy:
/boma frnr 1 /vnarsys fdata
Basple Alresteeys
FII-s_301%0708_01
FLdFile: PROTON DI

Fulse Sequence: PROTOM (alpull
Solvest: dmao
Data collected on: Jul & 2015

Tewp. 35,0 © / 90,1 K
Opszater: vassl

Ralax, delay 1.000 sac
Fulas 45,0 degress

Aeg. time 1.555 sec

Wideh £402.8 &z
 repetitican

CBEEBVE M1, 490.1759761 wms
DATA PROCESSTHG

PT size 33768
Toral time 0 =iz 31 sec

)

R e e

13 12 11 10

A | “JL _J,i

] 4 3 2z i o -1  ppm

Sekil 3.56. 72 no’lu bilesigin *H NMR spektrumu
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FII-%

Agilent Technologies

Bample Mame:
FII.5
Data Collected ea:
mercury$00-maTIurye 00
Archive directory:
fhme vansl fras ey date
Sample directory:
FII-5 20180708 01
FidFile: CAREON 0L

Pulse Sequence: CARKBON {sdpul)
Bolvent: dmss
Data eollected sm: Jul 8 3015

Temp, 35.0 €/ 3901 K
Cparatos: vemrl

Relax. delay 1.008 sec
Fulme 45.0 degress

Acg. time 1.304 sec

mideh 381336 ;=

3060 repecitions

OESERVE €13, 1006243840 MoEe
DECOUFLE 1, 400.3778555 MEs

Lize brosdening 0.5 Wz
¥T aize S5536
Total time 1 b, 85 min

MM |
AL .

220 200 180 160 140 120 100 a0 60 40 20 0  ppm

Sekil 3.57. 72 no’lu bilesigin *C NMR spektrumu
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3.6.20. 2-(1H-indol-3-il)-1-benzil-5-metilsiilfonil-1H-benzo[d]imidazol (73)

\CH
\S 3

232 mg N!-benzil-4-(metilsiilfonil)-benzen-1,2-diamin (0.84 mmol) ve 121.8 mg
indol-3-karboksaldehit (0.84 mmol) baslangi¢c maddelerinden hareketle sentezlendi.
Olusan iiriin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 13.25 verimle 45 mg iiriin elde edildi.
Erime noktasi: 252 °C
Kiitle Spektrumu: MS (ESI+) m/e: 402.27 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 3.26 (s, 3H, CHs), 5.86 (s, 2H, CH2), 7.08 (d,
J=7.2 Hz, 2H), 7.19-7.34 (m, 5H), 7.50 (dd, J=7.0 Hz, J=1.6 Hz, 1H), 7.75-7.79 (m,
3H), 8.26 (s, 1H), 8.45 (dd, J=7.2 Hz, J=1.6 Hz, 1H), 11.79 (brd s, 1H, NH). 13C
NMR (DMSO-ds) & ppm 44.21, 47.37, 103.95, 110.75, 111.90, 117.73, 120.33,
120.66, 121.53, 122.66, 125.97, 126.36, 126.85, 127.50, 128.96, 134.42, 136.00,
136.61, 139.01, 142.66, 152.6.

Elementel Analiz: C23H19N302S-0.3H20

%C %H %N %S
Hesaplanan: 67.89 4.85 10.32 7.88
Bulunan: 6749 4.83 1050 7.84
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Default file
FlI-8 418 (4.180) Cn (Cen,2, 80.00, H)

1: Scan ES+
40227 9,297
100
402.02
1
%_
403.26
|
403.60
401.01
404,17
40089 404 5
400.21. 404 .88
| 1290 4474 305.21 399-31;/ 440.0040370504.58 549 50405626 9466041
50 200 | 250 200 350 400 450 500 550 600 650
Sekil 3.58. 73 no’lu bilesigin kiitle spektrumu
FIi-d
Sample Wame: Agilent Technologies
save ceilecead oo
Bercuryd09 -mercurydo0

Arehive direstory:
/boma fmme ] fmaTEye/ dats
Sample directery:
PIT-8_30130730_01
PLdFila: PRETON_22

Fulse Sequence: PROTON (alpul]
Salveat: dmso
Data collected on: Jul 28 2815

CpeTatar: voerl

Relax. delay 1.000 sec
Fulse 45.0 degress

aog. time 3.55F mec

Width §403.0 Hz

B reparieions

CHSERVE W1, 430,17H06T4 MEs
DINTA FROCESSING
FT wize 32708
Tatal time 0 mim 31 mec

-

§ S

LA B e e B o e e

13 1z 11 10 g 8 7 B

Sekil 3.59. 73 no’lu bilesigin

IH NMR spektrumu
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FII-#

saxple Kaze!
FIIB
Data Collected an:
e roury 00 - arcanyat
Archive directory:
/heme/vemel vaneaya/ data
Sample directery
FII-8_30150720_01
FidFile: currest

Fulse Sequence; CARBON (aipall
Selvent: dmse
Pata collected on; Jal 30 2018

oparater: vamel

Ralax. delay 1.000 sec
Pulss §3.0 degr
Asg. time 1.304
Width 33135.4 Ez
192 Tepetitions
OCRSERVE 13, 100.6243751 MEs
DECOUFLE 1, 400,1799383 s
Power 33 dB

castisususly sa

MALTZ-16 modalated

EATA FROCESSING

Lize brosdening 0.5 M=

FT size 65534

Tokal tims 1 bz, 20 mia

Agilent Technolegies

T T LI (L B I R I TTTTTTT TTTTTTT

220 200 a0 160 140 1z0 100 &0

Sekil 3.60. 73 no’lu bilesigin 3C NMR spektrumu
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3.6.21.  2-(5-Kloro-1H-indol-3-il)-1-benzil-5-metilsiilfonil-1H-benzo[d]imidazol
(74)

Cl

321.3 mg N!-benzil-4-(metilsiilfonil)-benzen-1,2-diamin (1.16 mmol) ve 208.3 mg 5-
kloro-indol-3-karboksaldehit (1.16 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iiriin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan sistemi kolon

kromatografisi ile saflagtirildi. % 19 verimle 130 mg iirlin elde edildi.
Erime noktasi: 301 °C
Kiitle Spektrumu: MS (ESI+) m/e: 436.22 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 3.26 (s, 3H, CHs), 5.88 (s, 2H, CH2), 7.08 (d,
J=7.6 Hz, 2H), 7.25-7.30 (m, 3H), 7.33(d, J=7.6 Hz, 1H), 7.53 (d, J=8.4 Hz, 1H), 7.76
(s, 2H), 7.89 (s, 1H), 8.32 (s, 1H), 8.53 (d, J=2.0 Hz, 1H), 11.97 (brd s, 1H, NH). 13C
NMR (DMSO-ds) & ppm 44.07, 47.25, 103.68, 110.67, 113.47, 117.83, 120.33,
120.69, 122.65, 125.32, 125.87, 127.43, 128.21, 128.88, 134.42, 134.50, 136.39,
138.89, 142.44, 151.91

Elementel Analiz: C23H1sCIN302S-0,1H20
%C %H %N %S

Hesaplanan: 63.10 4.19 959 7.32

Bulunan: 62.78 4.16 9.48 7.02
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Default file
FIl-10 487 {4.970) Cn (Cen,2, 80.00, HY) 1: Scan ES+
100 436.22 4.60e7

435, DJ

%_
436.78
438.65
434.97439.17
434.21 87133
433.8 . B70.7 g;i;;
o 2149729090 54479 s6332 09640 genra 75369 1401 R
P T TRTY H s — N st N " ' " |4 u d
200 250 300 350 400 450 500 550 600 650 700 750 800 850 b0 | esomZ
Sekil 3.61. 74 no’lu bilesigin kiitle spektrumu
FLI=10 .
Saxple Hame: \": Agilant Technologies

Fi1-10
Data Collected om:
sareuryd0-meseurydd
Archive dizectory:
v/ vnmr] vInr oy dnta
Sasple directacy:
PII-10_39150034 03
FLAFile: PROTON 01

Pulss Sequesce: PROTON (alpull
Solvemt: dmso
Dats collected cm: Aug 14 2005

Tesp. 25.0 € / 2981 K
Oparator: vmmrl

Ralax, delay 1,909 e
Fulme 46.0 degress

heg. blme 3.538 ses

Widsh §463.0 B

B reperiticas

CREERVE  ®i. 405175438 sar=
EATA PROCEBSING

FT size 31788

Toral blme 0 min 31 ses

A | Hllllj | L

e B T B o RS
13 12 11 10 3 e 7 5 5 4 3 2 1 0 -1 ppm

Sekil 3.62. 74 no’lu bilesigin *H NMR spektrumu
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FII-19

Sample Heanp
PIX-10
Data Cellestad am:
meroury40d-mercaryd 0
hrchive dirsetosy:
/hems el ey data
Zample directory:
FII-18_20130814 02
FidPile: current

Fulse Sequence: CARBOH ladpul)
Solvent: dnsc
Tata collected omt Aug 14 2015

Temp, 39.0 €/ 3901 K
Operator: vemsl

Relax, delay 1.000 sec

rulse 5.0 dagrmas

Acg. time 1.304 mes

Width I5135.6 Hx

256 sepatiticas

OREERVE C13, 100.6I43840 MEs
OECOOPLE H1. 400.17T78555 Muz

Line
FT aize E3518
Total time 1 he, 20 min

L LB

Agilent Technologies

Ty IRAAREEREEE LR

220 200

T T T

180

[T T T T T T T T 1 e

160 140 iz0 100 B 60

Sekil 3.63. 74 no’lu bilesigin *C NMR spektrumu
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3.6.22.  2-(1H-indol-3-il)-1-(4-florobenzil)-5-metilsiilfonil-1H-benzo[d]imidazol
(75)

244.3 mg N!-(4-florobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.83 mmol) ve
120.4 indol-3-karboksaldehit (0.83 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (1:1:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 47.3 verimle 165 mg iiriin elde
edildi.

Erime noktasi: 179 °C
Kiitle Spektrumu: MS (ESI+) m/e: 420.26 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 3.25 (s, 3H, CHs), 5.84 (s, 2H, CHy), 7.10-
7.27 (m, 6H), 7.51 (dd, J=7.2 Hz, J=1.2 Hz, 1H), 7.75 (d, J=1.2, 2H), 7.82 (d, J=2.8
Hz, 1H), 8.25 (t, 1H), 8.42 (d, J=8.4 Hz, 1H), 11.79 (brd s, 1H, NH). 3C NMR
(DMSO-ds) & ppm 44.19, 46.73, 103.88, 110.72, 111.89, 115.76 (d, J=21.3 Hz),
117.74, 120.35, 120.64, 121.49, 122.65, 126.33, 126.85, 128.07 (d, J=8.4 Hz), 132.73
(d, J=3.1 Hz), 134.48, 136.00, 138.86, 142.66, 152.53, 161.38 (d, J=241.6 Hz).

Elementel Analiz: C23H1sFN302S-1.6H20
%C %H %N %S

Hesaplanan: 61.62 4.76 9.37 7.13

Bulunan: 61.31 424 945 7.0
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Default file
FIl-20 413 (4.130) Cn (Cen,2, 80.00, Ht)

1 Scan ES+
100+ 420.26 13468
o]
420.95
’ 413.3322_21 839.37
| 418.284425 g» 838,65 0o o
| 125.24 188,59 417.60.| 422,95 838.10 g4y 51
L N M AAS S M Mg M s M B MMM A s i At Lt s a1 1 4
150 200 250 300 350 400 450 500 550 600 650 700 750 BOO 850 900
Sekil 3.64. 75 no’lu bilesigin kiitle spektrumu
FIi-20

Sample Wamas
rrI-ao
Data Collected ons
merouryd0D-nareuryd0d
Archive directorys
Fhome rmmel fvoareys/ data
Sample direstory:
FII-20_30150805_01
Pidrile: PROTON_ 03

Pulee Sequencer FROTON {edpull
Salvest: doss

Data oollested oni Mug ¥ F0L5

Temp. 354 & J 3581 %
cperators vomrl

Eelax. delay 1.000 nes
Pules 45.0 dagress

Acq. time 3.559 seo

Width 6402.0 s

B repaticicos

CBEERVE  Hl. #00.1753666 MEs
DATA FROCESSING
5T wize 32768

Tatal time 0 min 31 seg

1

L

'M Agilent Technologies

11

13 12 10 £l

T T

a

7

Sekil 3.65. 75 no’lu bilesigin *H NMR spektrumu
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PII-30

Sazple Bame:
FII-30
Data Collected om:
sarcury el marsued0e
Archive diTectory
/bome/vnmel fvesroys dses
Saxple directarys
PII-30_316150889_01
PAdTilae; cusrent

Agilent Tachnalogies

Pulse Seqosnde; CARBOH {sipul)
Solvent: dmss
Bata collected omi hug @ Z015

Tasp. 280 &7 3901 %
OpeTAtoT! VRarl

Relax, delay 1,900 peg
Falss 45.0 degre
Asq. time 1.394 ses
Width I5125.6 BE
64 Tepaicices
QEBERVE C13. 109.6343766 MHz
DECOUPLE H1, A08.1TTSESS Mtz
Fewar 10 d4n
continusarly m
MALTE-16 zodulated
TATA FROCRASTRG
Line broadsning 0.5 Sz
TT sdze $551E
Total time 1 hr, 20 min

o |

R R T

T T T TTTTTTTTTT LI B B B O I R R e s s

2z0 200 180 180 140 izo 100 B0 B0 40 20 o  ppm

Sekil 3.66. 75 no’lu bilesigin *C NMR spektrumu

128



3.6.23. 2-(5-Kloro-1H-indol-3-il)-1-(4-florobenzil)-5-metilsiilfonil-1H-
benzo[d]imidazol (76)

Cl

299.7 mg N*-4-florobenzil-4-(metilsiilfonil)-benzen-1,2-diamin (1.01 mmol) ve 182.4
5-kloro-indol-3-karboksaldehit (1.01 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (1:1:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 58.8 verimle 270 mg iiriin elde
edildi.

Erime noktasi: 273 °C
Kiitle Spektrumu: MS (ESI+) m/e: 454.30 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 3.25 (s, 3H, CHs), 5.85 (s, 2H, CHy), 7.09-
7.17 (m, 4H), 7.25 (dd, J=8.8 Hz, J=2.0 Hz, 1H), 7.52 (d, J=8.4 Hz, 1H), 7.76 (s, 2H),
7.91 (s, 1H), 8.30 (s, 1H), 8.50 (d, J=2.4 Hz, 1H). 3C NMR (DMSO-de) & ppm 44.14,
46.70, 103.70, 110.74, 113.56, 115.78 (d, J=21.3 Hz), 117.93, 120.45, 120.75, 122.74,
125.41, 127.49, 128.77 (d, J=7.6 Hz), 128.32, 132.59 (d, J=3.1 Hz), 134.52, 134.63,
138.84, 142.54, 151.90, 161.40 (d, J=242.3 Hz)

Elementel Analiz: C23H17CIFN3O2S

%C %H %N %S
Hesaplanan: 60.86 3.78 9.26 7.06
Bulunan: 60.68 3.79 964 7.11
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[Default file
Fll-22 433 (4.330) Cn (Cen,2, B0.00, Ht)
454

100, 30

453,96

154,83

455.37

457,25
452,72

12591 21459 451,97]
f 28405 451.1
PR N .

.

M57 74

31 581.24

907.34
909,36
10.32

[931 41

206,
il
721.74
7 t T '

1: Scan ES+
6.40e7

0 " i . T
100 200 300 400 500

g0 700 800 | 800 1000

Sekil 3.67. 76 no’lu bilegigin kiitle spektrumu

FII-22

Saople Name:
T
Data Ccllected cas
PATOUTY 30 - BaE Suryd00
Archive direstory
Sowe fenmel fvmszays,dntn
Sample diTectory:
FII-22_30150811_01
FlLdFile: EROTON_0F

Pulae Beguence: FREOTON |sdpml)
Salvent &mEo
Data =ollssesd =ms ey 11 2015

Teap. 1.0 C S aM2 X
opaetar; vearl

Ralax. delay 1048 aee
Fulse 45,6 degreas

Bog. time 3,553 wac

gtk §482.9 Bz

® rapatiticas
CRSERTE M1, 400.175371C Mmz
EATA FECCESSING
FT aize 32768
Total wime 0 min 31 sec

’3 Agilent Technologies

13 13 11 10 a

Sekil 3.68

T T

. 76 no’lu bilesigin 'H NMR spektrumu
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FII-3%

Saaple Hmae
Fifedd
Duts Collscesd am
meEsaEpd DD mepEuEyA 0D
Archive direstory:
fhome/voeard fvemceys/date
Sazpls directarys
FII-23 20180613 01
PILFIle: DUrTent

Pulse Segesses: CAYECH {sdpeui}
Aulwent: dmes
Cata collected cz: Aug 11 2238

Tamp. 35.0 ¢/ 3941 &
Opazator: wassl

Ralax. dalay 1,000 mac
Pulse 45.0 degs
Aoq. cime 1,304
wideh 25139.4 22
1728 raparitions
ONSERVE C13, 100.634376% MHz

DECTUFLE M1, 400.1779858 M=
Fowsz 38 dn
eontlmaunly on
WALTE-1¢ mcdulazed

TNTH PROCESSING
Line Bresdening 0.5 Nx
FT Bise 65536

Tatsl tims 3 br, 19 min

- Agilent Technologies

aiin

FETTTTTTTTTE T

220 200

T T T T T Trr Tr e T e T T URRRAR AR LERE R RN ey

180 150 140 130 1ad a8 L 1] 40

Sekil 3.69. 76 no’lu bilesigin *C NMR spektrumu

20

@

TR T T

PEm

131



3.6.24. 2-(5-Bromo-1H-indol-3-il)-1-(4-florobenzil)-5-metilsiilfonil- 1H-
benzo[d]imidazol (77)

Br
O\\ /CH3
T
4 @)
HN-/
F

197.8 mg N!-(4-florobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.67 mmol) ve
150.7 mg 5-bromo-indol-3-karboksaldehit (0.67 mmol) baslangi¢ maddelerinden
hareketle sentezlendi. Olusan iiriin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan

sistemi kullanilarak kolon kromatografisi ile saflastirildi. % 53.7 verimle 180 mg tiriin

elde edildi.
Erime noktasi: 183°C
Kiitle Spektrumu: MS (ESI+) m/e: 500.13 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 3.24 (s, 3H, CHs), 5.84 (s, 2H, CH,), 7.08-
7.16 (m, 4H), 7.36 (dd, J=8.8 Hz, J=1.6 Hz, 1H), 7.47 (d, J=8.4 Hz, 1H), 7.76 (s, 2H),
7.91 (d, J=2.8 Hz, 1H), 8.29 (s, 1H), 8.60 (d, J=1.6 Hz, 1H), 12.01 (brd s, 1H, NH).
13C NMR (DMSO-ds) & ppm 44.10, 46.79, 103.12, 110.96, 113.50, 114.07, 115.79 (d,
J=21.4 Hz), 117.69, 120.68, 123.65, 125.34, 128.05 (d, J=7.6 Hz), 128.16, 128.48,
132.45 (d, J=3.1 Hz), 134.78, 134.88, 138.62, 141.79, 151.70, 161.42 (d, J=242.3 Hz)

Elementel Analiz: C23H17BrFNsO2S-0.9H20
%C %H %N %S

Hesaplanan: 53.68 3.68 8.15 6.23

Bulunan: 53.41 344 844 6.97
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Default file

FIl-23 529 (5.330) Gn (Gen,2, 80,00, HY) 1: Scan ES+
100, 500.13 46207
498.01
407.75]
%
. 419.51 50363 54088 56763 “"0% 50015 goaes 64004
420 440 480 520 840 seo | S0 eto | B20 | a0 eao

FII-23

Sewpls Name:
Fii-11
Dats Collected om:
B L T
Apchive dicestory:
(home /el TATEE /AL
Sispla direstory:
FIT31_38154R05_81
FidFile: FROTOE B3

Fules Sequence: FROTON {sdpull
Salvest: dmes
Dats oollected oo dug § 3915

Tezp. 3.2 0/ IM.1 X
Cperater: vamel

Relax. delay 1080 sue
Pules 45,8 SegTess

Beq. bhme 2,930 wde

Width £493.0 N

& repdtiticad
CREERVE WL, 439.1759741 WEx
DATA FROCESSIEG
FT atza 12768
Total ties § min 31 sec

Sekil 3.70. 77 no’lu bilesigin kiitle spektrumu

.J-

JL(

i

i Agilent Technologies

[T T

13 12 11

10 2

T

3

L1 4

L i e e b T T

3

2

Sekil 3.71. 77 no’lu bilesigin *H NMR spektrumu
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Agilent Technologies
Dats Collsctad ent
By 0 s ey 49
Archive dizeczery
Showa S vnmr LS e ayd Sdata
sarpla dlzscsony
FII-23_20130803_01
FLAFLla: CARBGH 0L

Fulse Seguence: CARBON {aZpull
dolwant | dman
pata collected oo: Aug 3 2013

Temg, 25.0 €/ 3901 B

Cparator: wmerl

Relnx, delsy 1,000 swc
Fulas 45.0 degzs
Acg. time 1.304
widh 35135.6 Ha
2000 rapsrisicns

CREEEYVE €13, 1006243768 s

BECOUPLE W1, 400.1779555 MHz
Fowsr 38 db
sensinuously on
WALTI-16 modulated

EATA PROCESSIND

iina broadening 0.5 Hz
BT mlzma FEEIE
Teeal wims 1 he, 20 min

160 140 120 ioo &d

Sekil 3.72. 77 no’lu bilesigin *C NMR spektrumu
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3.6.25. 2-(1H-indol-3-il)-1-(3,4-diflorobenzil)-5-metilsiilfonil-1H-
benzo[d]imidazol (78)

SR
HN—/

257.9 mg N*-(3,4-diflorobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.82 mmol) ve
119.8 mg indol-3-karboksaldehit (0.82 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan {irlin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 67.6 verimle 245 mg {iriin elde

edildi.
Erime noktasi: 193 °C
Kiitle Spektrumu: MS (ESI+) m/e: 438.18 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 3.23 (s, 3H, CHs), 5.82 (s, 2H, CHy), 6.75-
6.77 (M, 1H), 7.17-7.37 (m, 4H), 7.47-7.49 (m, 1H), 7.749-7.81 (m, 3H), 8.23 (t, 1H),
8.41 (dd, J=7.2 Hz, J=1.6 Hz, 1H), 11.78 (s, 1H, NH).

Elementel Analiz: C23H17F2N302S

%C %H %N %S
Hesaplanan: 63.15 3.92 9.61 7.33
Bulunan: 62.89 3.72 9.82 7.30
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50 200 250 300

=

Saople Hame.

ri1-14
Dats Collestad em:

L ra L]
Archive directory:

Firove FVAREL YRR SyS ke
Sample directory:

Fii-d6 19156748 81
FRdPIle FROTON 83

Pulsd SeEeacs: FROTON dadpall
Folmant. dnac
Data collacted co: Jul @ 2018

Temp. 35.84 C 4 294.1 K
Cparater: vescl

Balaw. dalay 1.000 maz
Fulse 45,0 degress

Acq. Time 1559 meg

width §403.0 m2

1 Tepetiticns

CESEINE Wi, 400.1783781 mx
EATA FACCESAING

FT alze 32748

Tetsl tima 0 mn 1 mac

' " 450 | 500 | 550 600 650 700 750 800

Default file
FIl-26 370 (3.728) Gn (Cen,2, 80.00, HY) 1: Scan ES+
oo 438.18 8.12e7
437.93
%]
438,80
|
437.07 |
|
436.85 143988 |
436.66. .
435.99) :
44122 !
- 725.18 :
|| 15650 23941 2gg0s  3s071 83884 53244 427 gee17 "N 76183 78091 |
T T T T T T T i

T T T T iz
350 400 850

Sekil 3.73. 78 no’lu bilegigin kiitle spektrumu

- Agilent Technalogies

LA

e A B 2 T T R T e e S
E] 8 7 [ 5 4 3 2 1 [} -1 ppm

Sekil 3.74. 78 no’lu bilesigin *H NMR spektrumu
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3.6.26. 2-(5-Metoksi-1H-indol-3-il)-1-(3,4-diflorobenzil)-5-metilsiilfonil-1H-

benzo[d]imidazol (79)

260 mg N!-(3,4-diflorobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.83 mmol) ve
146 mg 5-metoksi-indol-3-karboksaldehit (0.83 mmol) baslangic maddelerinden

hareketle sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan

sistemi kullanilarak kolon kromatografisi ile saflastirildi. % 48.6 verimle 190 mg {iriin

elde edildi.

Erime noktasi: 281 °C

Kiitle Spektrumu: MS (ESI+) m/e: 468.24 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 3.23 (s, 3H, CHs), 3.79. (s, 3H, O-CH3), 5.80
(s, 2H, CH,), 6.75-6.77 (m, 1H), 6.87 (dd, J=9.0 Hz, J=2.4 Hz, 1H), 7.23-7.39 (m,
3H), 7.73-7.76 (m, 3H), 7.93 (d, J=2.4 Hz, 1H), 8.24 (d, J=1.2 Hz, 1H), 11.65 (brd d,

1H, NH).

Elementel Analiz: C24H19F2N303S

%C %H %N %S
Hesaplanan: 61.66 4.10 8.99 6.86
Bulunan: 61.34 397 9.08 ©6.86
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Default file )

FIl-27 365 (3.677) Cn (Can,2, 80.00, HY)
100+

485

|151.03  207.18
LY i

250.31
- Tt T

250

466,94
468.72.

320.11 420_03‘_\464. B!
b

468.01

1M468.86

69.34

469.75
469,96

93470.72

71.63
'y

558.64600,10

1: Scan ES+
7.27e7

685.92
>R 72473 74107

200 300 | 350 400

450

500

T
550

842.45
600 | 650 | 700 vz

750 800 850

Sekil 3.75. 79 no’lu bilesigin kiitle spektrumu

7I3-37

Sange Eane
Fii.d9
Data Collacted oni
ERECUTYA T -Ra e uny 00
Archive diTectory
Shows/vmerl S meceye fdate
Susgle ddzectary:
FII-27_20150708_01
FLdFLle: PROTON 03

Pulse Bequence: FPROTON (mzpul)
Salvent dmso
Data sollssksd am: Jul 5 201F

Temp, 35.0 0 7 IPE.LE
Opararar: vemrl

Ralax. deley 1.000 sec
Pulds A5.0 degeani
Xeg. tims I.556 mss
Wideh #4030 =
1 sepstiticcs
OREERVE  E1, 449.1795742 EE:
IATA PROCESETNG
FT opize 12764
Total tiss I min O ssc

"."‘ Agilent Technologies

T

13 in 3

i 11

Sekil 3.76. 79 no’lu bilesigin *H NMR spektrumu
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3.6.27. 2-(5-Kloro-1H-indol-3-il)-1-(3,4-diflorobenzil)-5-metilsiilfonil-1H-
benzo[d]imidazol (80)

Cl

295.5 mg N!-(3,4-diflorobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.94mmol) ve
169.5 mg 5-kloro-indol-3-karboksaldehit (0.94 mmol) baslangic maddelerinden
hareketle sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan

sistemi kullanilarak kolon kromatografisi ile saflastirildi. % 49.4 verimle 221 mg iiriin
elde edildi.

Erime noktasi: 292 °C
Kiitle Spektrumu: MS (ESI+) m/e: 472.27 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 3.26 (s, 3H, CHs), 5.86 (s, 2H, CH,), 6.75-
6.77 (m, 1H), 7.25-7.39 (m, 3H), 7.53 (d, J=8.8 Hz, 1H), 7.78 (s, 2H), 7.93 (s, 1H),
8.31 (s, 1H), 8.50 (d, J=2.0 Hz, 1H), 12.00 (brd s, 1H, NH)

Elementel Analiz: C23H16CIF2N302S
%C %H %N %S

Hesaplanan: 58.54 3.42 8.90 6.79

Bulunan: 58.26 3.21 9.06 6.80
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Default file

1004

326,58 383.52 ‘E:Q

FII-2B 435 (4.350) Cn (Cen.2, 80.00, Ht)

472.27
471.98

471.76

147334

4711874 57

[475.36

470.6680475 56

a70.08_l478.25
50, 475.37}35-39

643.71
!

72!'?. 19

1: Scan ES+

868.31 923.49

B28.18. S

12894 32919

200 250

| 150

Frieze

Fangle mames
FIz-am
Bata Collected om
BersuryA0D-marsmepdo0
Archive direstery:
/o /rearl S roarays/ dsta
Sample direstery:
FII-20_22230724_01
Fldrila: FROTON $1

Fulss Sequasce: FIOTON {adpal]
Solvant: amas
Data eollactad s Jul 24 2935

Temp, 4.8 €/ INAE
Cpazator:

Balax, delay 1,000 sec
Pulds 45.0 degzess

Aog. cime 3568 weq

wideh €402.0 B=

B rapsricions

OBSERVE WL, 400.1759670 MEx
TATA PROCEAATHD

FT alss 33768

Toksl time 0 @in 31 e

Tt
300

350

400

"450 500 550

500

650

T "_?60 }

750

BOD

7 T MIZ |
850 900

Sekil 3.77. 80 no’lu bilesigin kiitle spektrumu

i Agilent Technologios

13 i3 11

10

2

Sekil 3.78. 80 no’lu bilesigin *H NMR spektrumu

T

1
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3.6.28. 2-(5-Bromo-1H-indol-3-il)-1-(3,4-diflorobenzil)-5-metilsiilfonil-1H-

benzo[d]imidazol (81)

Br

229.4 mg N-(3,4-diflorobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.73 mmol) ve
169.5 mg 5-bromo-indol-3-karboksaldehit (0.73 mmol) baslangi¢ maddelerinden

hareketle sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan

sistemi kullanilarak kolon kromatografisi ile saflagtirildi. % 64.5 verimle 245 mg {iriin

elde edildi.

Erime noktasi: 285 °C

Kiitle Spektrumu: MS (ESI+) m/e: 518.19 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 3.26 (s, 3H, CHs), 5.86 (s, 2H, CH), 6.75-6.7
(m, 1H), 7.27-7.35 (m, 2H), 7.38 (dd, J=8.8 Hz, J=2.0 Hz, 1H) 7.49 (d, J=8.4 Hz, 1H),
7.78 (s, 2H), 7.91 (s, 1H), 8.32 (d, J=1.2 Hz, 1H), 8.64 (d, J=1.6 Hz, 1H), 12.00 (brd

s, 1H. NH)

Elementel Analiz: C23Hi16BrF2N3O2S
%C %H %N %S

Hesaplanan: 53.50 3.12 8.14 6.21

Bulunan: 53.11 278 842 6.19
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Default file
Fll-29 442 (4.420) Cn {Cen,2, 80.00, Ht)

1: Scan ES+
518.18 2.82e7|
100 e
516.24
518.50
%.
519,22
1519.55
514.821520.02
514,

_ 2062
1126.08

232 99 250,07 32488 520.87 60679 665.02 ?2:1_11 aao.ag 83215 889.37
150 200 250 300 350 400 450 500 S50 60 '

LR ASE L M R ARARE M AR RAne ™ Mz
600 650 VOO 7S50 8OO0 850 800

Sekil 3.79. 81 no’lu bilesigin kiitle spektrumu

FIT- 38

Sample Meme:
FII-28
Data CONISOLHE wan
=eccurydOb-mercorrann
Archive direstery:
{rme frmmr] ey data
Sanple direstory:
FII-25_10034724_81
FidPile: rRovom ti

Tules Seguamsa: PROTON (alpul|
Eolvest: dmss
Data collected cor Jul 34 935

Temp. M4 € 7 IN1 K
Oparators TRl

Relax. delay 1008 aeo
Felsa 430 degress
Ay, vime 2.358 sec
MidtE £452.0 Nz
® regeritisas
OBRSTRVE WL, €00.1739674 WHz
DATA FRGCESSING
TT adze 12760
Total time § Win 31 ses

[T

e

Agilent Technologies

13 1z 11 10

Sekil 3.80. 81 no’lu bilesigin *H NMR spektrumu
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3.6.29. 2-(1H-indol-3-il)-1-(4-klorobenzil)-5-metilsiilfonil-1H-benzo[d]imidazol
(82)

Cl

252 mg N*-(4-klorobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.81 mmol) ve 118
mg indol-3-karboksaldehit (0.81 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {irlin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 14.7 verimle 52 mg iiriin elde

edildi.
Erime noktasi: 148 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 436.24 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 3.23 (s, 3H, CH3), 5.83 (s, 2H, CH2), 7.07 (d,
J=8.8 Hz, 2H), 7.17-7.25 (m, 2H), 7.36 (M, 2H), 7.48 (dd, J=7.2 Hz, J=1.2 Hz, 1H),
7.73 (d, J=1.2 Hz, 2H), 7.77 (s, 1H), 8.23 (d, 1H), 8.42 (m, 1H), 11.76 (brd s, 1H,
NH). 3C NMR (DMSO-ds) & ppm 44.18, 46.78, 103.83, 110.67, 111.89, 117.74,
120.37, 120.64, 121.51, 122.65, 126.32, 126.84, 127.90, 128.90, 132.07, 134.51,
135.62, 135.99, 138.86, 142.66, 152.52

Elementel Analiz: C23H1sCIN302S-0.2H20
%C %H %N %S

Hesaplanan: 62.85 4.21 956 7.29

Bulunan: 62.62 4.51 9.27 6.95
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Default file
Fll-14 480 (4.600) Cn (Cen,2, 80,00, Ht) 1: Scan ES+
100+ 436.24 9.88e7|
435.92
%o ?3-3.35
434.76 539.12
434.4
39.85
433.6/
| 21545 25381 2813130326 33061 35890 00 43225 fli-44093 50034 52502 552.16.560.13

O e ™50 540 280 280 300 320 340 360 380 ADD 420 440 460 480 500 520 540 560

rI-id

Sanple sames
FIr-u

Zata Sedlesced oni
mercaryb0-sEEcuEyA0D

Archive direnkaryi
Fhomefvamsl/vaEgEye/data

sasple Aipsororyi
FII-14_20150823_01

ridrile: PROTON_ 02

Polss Sequence: PROTGN (edpul)

salvanti 0m80
Data collected on: kug 23 2015

Temp. 5.0 €/ 398.1 K
oparstar: vmesl

Eelax, delay 1,000 sec

Pulss 45.0 degeess

hoq, Gime 3.553 anc

Wideh 8402.0 B3

8 wepstitions

cogERVE i, 499.178574L MEs
BATA FRCCEISENG

PT mize 32748

Toral time @ miz 71 mse

Sekil 3.81. 82 no’lu bilesigin kiitle spektrumu

-3 Agilent Technalogies

Sekil 3.82. 82 no’lu bilesigin *H NMR spektrumu
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PII-14

Sexple Heme:
PII-14
Date Collssted on:
4 rOUrYAO0 - 2RFSUIY0D
Azchive dizectocy:
fhome vimr . vz ey fdate
Sample dizmckasy:
FII14_30160835_01
LIT T p—

Pulag Asquancs CARBOW (m2pul)
Solvent: deac
bata colleotsd oni hug 38 2015

Tecg. 25.0 ©/ 2901 K
Cparator: vmel

melax. delay .09 seo
Pulss 45.0 dagraas

mey. time 1,350 sec

LAtk J1341.6 Hs

323 rapatitices
CREEMVE £11, 1086343775 Wz
DECOTFLE E1, 484.1773334 mua
Power 18 @k

comtiseduily o8

WALTI-16 modslated

DATH PROCESSING

Line brosdenisg 0.5 Ea

PT mize ERflE

Toral cime 44 min

]

Agilent Technologies

I i i e e o

180 160

|
| TN —

T T

100 BO [1:]

Sekil 3.83. 82 no’lu bilesigin *C NMR spektrumu
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3.6.30. 2-(5-Metoksi-1H-indol-3-il)-1-(4-klorobenzil)-5-metilsiilfonil - 1H-
benzo[d]imidazol (83)

H3C\O
()\\ /CH3
N S
4 o)
HN—

Cl

228.3 mg N!-(4-klorobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.73 mmol) ve
129.0 mg 5-metoksi-indol-3-karboksaldehit (0.73 mmol) baslangi¢ maddelerinden
hareketle sentezlendi. Olusan iriin kloroform/i-propanol (10:0.5) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 18.6 verimle 64 mg iiriin elde

edildi.
Erime noktasi: 236 °C
Kiitle Spektrumu: MS (ESI+) m/e: 466.31 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 3.23 (s, 3H, CHs), 3.79 (s, 3H, O-CH3), 5.82
(s, 2H, CH,), 6.87 (dd, J=9.0 Hz, J=2.4 Hz, 1H), 7.89 (d, J=8.4, 2H), 7.37 (d, J=8.8
Hz, 3H), 7.71-7.72 (m, 3H), 7.94 (d, J=2.4 Hz, 1H), 8.23 (s, 1H), 11.64 (brd s, 1H,
NH). 3C NMR (DMSO-ds) § ppm 44.20, 46.79, 55.31, 103.15, 103.59, 110.59,
112.61, 112.81, 117.75, 120.31, 126.96, 127.20, 127.91, 128.90, 131.00, 132.07,
134.45, 135.63, 138.86, 142.66, 152.72, 154.60

Elementel Analiz: C24H20CIN303S-0.1H20
%C %H %N %S

Hesaplanan: 61.62 4.35 898 6.85

Bulunan: 61.34 4.64 8.89 6.62
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Default file

FIl-15 630 (6.347) Cn (Cen 2, 80.00, HY) 1: Sean ES+
100+ 466,31 5.54a7
' 466,07
465.88._
|
7 46735
ls67.59
465.14
468,81
831.18
464.78.] 933.42
12584 4641145995 930 85 53514
N 46384 47118 72217 9302 1188.65 124206
| {00 = 200 300 400 500 600 700 | 8O0 800 1000 1100 1200

PII-LS

Sample Hame:

razed
Cata Sollectad om:

L s Ll
Archive directory:

S icmevmme L S vamreys/ data
Sample Strsstorys

FIT.18 10182003 03
FidPiles FRiToN_ 83

Fulss Segeence: FROTON |sdpull
Eolvent: dmea
Data collected om: Ost 2 2028

Temp. IF.0 €7 IPNA X
Cparatar: vmarl

Eelax. delay 1.000 sec
Pulse 45.0 degrees

Keq. time 3.5ER mes

Wideh HADI.0 Ms

6 repatitione

CBSERVE WL, 4001785761 sms
BT PROCEREING

FT mize 32TER

Total Gime L win 0 seq

Sekil 3.84. 83 no’lu bilesigin kiitle spektrumu

iy

- Agilent Teehnalogies

13 1z 11

i0

a 8

Sekil 3.85. 83 no’lu bilesigin *H NMR spektrumu

T

&

a =1 ppm
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PII-14

Agilent Technologies

Eample Hame:
PIT-34
Dats Collecked aa:
marguryd00-2ercury 400
Azchive dissctory:
Shoma S vrmr ]l fvrmreysfdsts
SEmple dizmctocy:
FII-14_Z0160828_01
PldPila: surrene

Fulas Aequence: CAEBOW isIpull
Solvane: demae
bata collected ony Aug 38 2015

Temg. 23.0 €/ 2901 K
Cpazator: vmmel

malax. delay 1404 a0
Fulss 45.0 degreas

ac. tiee 1.950 see

MEdts J1I41.8 Hs

311 repatiticss

CREEKVE L3, 134.8343775 WHs
DECOUPLE E1, 484.177955% mms
Fomer 10 IR

ccmtisucasly s

HALTE-16 modslatad

DATH FROCESSING

Line brosdening 0.5 Ex

FT mize (8530

Total time 44 mim

LI L »

I I b e e s e e T T IBEEEE m: T T T T T

180 180 140 izo 1040 B 60 40 249 0 ppm

Sekil 3.85. 83 no’lu bilesigin *C NMR spektrumu
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3.6.31. 2-(5-Kloro-1H-indol-3-il)-1-(4-klorobenzil)-5-metilsiilfonil- 1H-
benzo[d]imidazol (84)

Cl

Cl

242.8 mg N!-(4-klorobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.78 mmol) ve
140.4 mg 5-kloro-indol-3-karboksaldehit (0.78 mmol) baslangic maddelerinden
hareketle sentezlendi. Olusan iriin kloroform/i-propanol (10:0.5) solvan sistemi
kullanilarak kolon kromatografisi ile saflagtirildi. % 24.4 verimle 90 mg iiriin elde
edildi.

Erime noktasi: 233 °C
Kiitle Spektrumu: MS (ESI+) m/e: 470.23 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): 3 ppm 3.24 (s, 3H, CHs), 5.85 (s, 2H, CH>), 7.07 (d,
J=8.8 Hz, 2H), 7.24 (dd, J=9.0 Hz, J=2.0 Hz, 1H), 7.37 (dd, J=6.8 Hz, J=2.0 Hz,
2H), 7.51 (d, J=8.4 Hz, 1H), 7.75 (d, J=0.8 Hz, 2H), 7.88 (s, 1H), 8.29 (s, 1H), 8.50
(d, J=2.0 Hz, 1H), 11.95 (brd s, 1H, NH). 13C NMR (DMSO-ds) 8 ppm 44.04, 46.65,
103.56, 110.62, 113.49, 117.86, 120.39, 120.70, 122.67, 125.33, 127.40, 127.82,
128.24, 128.84, 132.01, 134.42, 134.59, 135.42, 138.77, 142.44, 151.82.

Elementel Analiz: C23H17CI2N302S-1.2H20
%C %H %N %S

Hesaplanan: 56.14 3.97 854 6.51

Bulunan: 55.82 3.30 8.89 6.54
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Default file _ g
FIl-37 424 (4.272) Cn (Cen,2, 80.00, HY 1: Sean ES+ |
47026 1.75e7

w !

469.78

472,27

469,53

47262

l apo.A7ft73-12

83.83
32550 7625 ag7.41 485.50 508.01 55777 59211 6229163320 69777  744.34

275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750

Sekil 3.87. 84 no’lu bilesigin kiitle spektrumu

Pr-am
Sanple Hames i Agilent Technologies
FIL.87
Zats Collsctad cai
ersaryd Ch-sercuryrddd
Archive diTectsry
Fhoma,/vemcl S vanrays/data
Sample diTestary
FIT.AT_basiner_sn
FRARLLe: PRETOE 81

Fulse Segeemce: FROTOH (sdpul]
Solvent: dmps
Data ssllscted se: cee 12018

Temp. M. &) IT.LE
Oparater: =l

Ralax. delay 1.099 asc
Fulse 459 degress

Acq. time 3.359 mec

WLtk §443.0 B

W Tepstiticas

cRAERYE  EI, 400.1753761 Mz
EATA FICCESSENG

T sive 32768

Total time I mia 31 aec

1 . I.,‘li'.l,, L .

T T A e B e T T T

13 1z 11 i ] B 7 3 5 & 3 2 1 a -1 ppm

Sekil 3.88. 84 no’lu bilesigin *H NMR spektrumu
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Caza Ccllacted cm:
T
ATchive diTectory
Pl nmrL ey fdata
Sarple directory
FII-37_20181001 61
FlAFile: cursent

Fules Ssquence: CARBGN (aZpul)
Solwane| dmac
Data collected on: oot 1 2013

Taxp, 4.0 €/ 3971 F
Opecator: yoesl

Ralax. dalsy 1.000 msz
Fulse 45.0 degreas

Reg. bima 1,304 mes

Widrh 35135.6 He

25E Twpatitions
CGREERVE C13, 100, 6343847 Mms
TECOUFLE H1, 400,1TTRSSS MHE
PoveE 30 4B

contimously an

WALTE-1¢ modulated

INTA PROCESSING

Line brosdening 0.5 nx

PT mizs EEEIE

Total time 1 hr. 20 min

Agilent Technologies

ol i) | 1

T T T T T T T

220 200

160 120 120 1aa an 1]

Sekil 3.89. 84 no’lu bilesigin *C NMR spektrumu
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3.6.32. 2-(5-Bromo-1H-indol-3-il)-1-(4-klorobenzil)-5-metilsiilfonil-1H-
benzo[d]imidazol (85)

Br

O\\ /CH3

oL
HN 7/ N

217.8 mg N!-(4-klorobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.70 mmol) ve
157.6 mg 5-bromo-indol-3-karboksaldehit (0.70 mmol) baslangi¢ maddelerinden
hareketle sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (1:1.5:0.5) solvan

sistemi kullanilarak kolon kromatografisi ile saflastirildi. % 14.42 verimle 52 mg iiriin

elde edildi.
Erime noktasi: 239 °C
Kiitle Spektrumu: MS (ESI+) m/e: 516.14 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 3.26 (s, 3H, CHs), 5.87 (s, 2H, CH2), 7.09 (d,
J=8.4 Hz, 2H), 7.38 (m, 3H), 7.49 (d, J=8.4 Hz, 1H), 7.72 (d, J=0.8 Hz, 2H), 7.89 (s,
1H), 8.32 (s, 1H), 8.66 (d, J=2.0 Hz, 1H), 11.98 (brd s, 1H, NH). 3C NMR (DMSO-
de) & ppm 44.04, 46.65, 103.45, 110.62, 113.34, 113.92, 117.87, 120.39, 123.71,
125.20, 127.81, 128.02, 128.07, 128.84, 132.02, 134.60, 134.66, 135.41, 138.76,
142.43, 151.78

Elementel Analiz: C23H17BrCIN3sO2S-1.3H20
%C %H %N %S

Hesaplanan: 51.32 3.67 7.80 5.95

Bulunan: 50.98 3.18 7.90 5.85

152



Default file 1: Scan ES+ |

FIi-38 473 (4.730) Cn (Cen,2, BO.OO, Hi)
U730 Cn 516.14 3.05e7
| 1::0] i
| 515.81
515.60.
513.80
516.46
513,58
i
%_
517,12
|s17.96
518,26 103?.50
1028495531 53
p18.57 1028 2
512.85
512.15}519.01 1027.7
125.48 o115 51919 1026.08
207.88 1178.721222.77
Al ol 302-4}2?5-!5 PIRTIAN | 'ulu el It S gl bk | - miz

To0 200 300 400 500 600 70D 800 900 1000 1100 1200

Sekil 3.90. 85 no’lu bilegigin kiitle spektrumu

FII-38

Bample Wame: ‘I Agilent Technalogies
rII-ig

bats Collsoned an
=azcuryd00-zezcusy 40

Agohive dizectasy:
Y

Sexple dicectosy:
FII-38_30160838 01

FidFila: PROTON 02

Pulas Sequance: PROTOGH [sdpull
Solveak: desn
Daca gollsoted oni Aug 38 FO1E

Tezp. 5.0 0/ 2801 X
peEster: vomel

holan, duley L.060 sec
Pulaa 45.0 dagress

hog. nime 3.559 see

Width §402.0 Hz

B saparivions

GHEERVE W1, 400.1TESG56 MEE
DATA PROCESSING 1
FT oime 33TER i
Tokal tiza 0 min 31 mes

L 1 JJl_I L

T T S [ B e e T T T

13 iz 11 10 k] ] 7 3 5 4 3 2 1 o -1 ppm

Sekil 3.91. 85 no’lu bilesigin *H NMR spektrumu
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rIz.ag

Saspla Fame:
1330
Data Collested car
mAToATyASE ma oy 22
Archive diractory:
ome rear) S EaT ey data
Lample SizecioTr
FIT-33_3905843% 81
Fidrile: corremt

Pules SeqiHIce CARBON {Elpull
Soivemt: dems
Data ecllected cn: Aug 1% J0LE

Temp. 2.4 C /201 E
Cparater: vmmrl

melaw. delay 1.008 aee
Fales 43.9 dagress

a5y, tiem 1.530 @ac

WESER JLI4L.6 HE

884 repatiticns

CREERVE 13, 100, 8240345 b
CECOTFLE EL, 409.177333% HEx
Bower 10 am

contisscealy ca

WALTE- L6 medulatad

CATA PROCESSING

Lime breadening 4.5 Es

FT omize G55I6

Total tiss 59 ala

U_LLHJ N

i Agilent Technologies

180 180

T B e B T

140 1z0 100 B0 &0

Sekil 3.92. 85 no’lu bilesigin *C NMR spektrumu

LA B e e |
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3.6.33. 2-(1H-indol-3-il)-1-(3,4-diklorobenzil)-5-metilsiilfonil-1H-
benzo[d]imidazol (86)

SR
HN—/

286.9 mg N-(3,4-diklorobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.83 mmol) ve
120.5 mg indol-3-karboksaldehit (0.83 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan iirlin kloroform/i-propanol (10:0.5) solvan sistemi kullanilarak

kolon kromatografisi ile saflastirildi. % 27.1 verimle 106 mg iiriin elde edildi.
Erime noktasi: 260 °C
Kiitle Spektrumu: MS (ESI+) m/e: 470.25 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): § ppm 3.26 (s, 3H, CHs), 5.88 (s, 2H, CH>), 6.90 (dd,
J=8.4 Hz, J=2.4 Hz, 1H), 7.20-7.28 (m, 2H), 7.48-7.56 (m, 3H), 7.77 (d, J=1.2 Hz,
2H), 7.83 (d, J=3.2Hz, 1H), 8.27 (d, J=0.8 Hz, 1H), 8.45 (d, J=7.2 Hz, 1H), 11.80
(brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm 44.10, 46.26, 103.62, 110.56, 111.84,
117.72, 120.42, 120.62, 121.42, 122.62, 126.01, 126.24, 126.82, 128.34, 130.06,
131.08, 131.39, 13458, 13593, 137.74, 138.70, 14258, 152.40

Elementel Analiz: C23H17CI2N302S-1.1H20
%C %H %N %S

Hesaplanan: 56.35 3.94 857 6.54

Bulunan: 56.01 3.69 858 6.43
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Default file S
Fil-17 453 (4.530) Cn (Cen,2, 80.00, Ht) ; Scan
o [ ) S ml:.zs 2.06e7

470,03

4606747222 !

469.46.

472 56

472 .84
473,32

[473.76

458.40 474 64

[475.08
41?.2?:3?'4

166,95
211'33229'15 313,70

506.36.615.89 71252 17097 78917 910.60

miz

; 150 200 250 300 350 400 450 500 550 600 650 700 750 800 BS0 800

Sekil 3.93. 86 no’lu bilesigin kiitle spektrumu

FIL.17

samgle mame: £5 Agilent Technologies
FII-17 :
Bats Collested aa.
marczryd bD-aarcarrdd b
Archive diregiery:
S h— T,
Basple ALrectory:
EI-17_30A50A36_t3
)

Fulas degesnce: FPROTOH |migal)
Selvast: dmes
Pata collested omi hag 1§ 2015

Temp. 350 € 7 3301 K
epaTatoT: vImrl

Bulax, delay 1.000 eeo
Fulsa 45.0 Ssgreas

A, time T.555 sen

Wit 4402.0 Bz

4 TapELationE

CESERVE W1, 400.1TS3458 M
EATA FROCEREING

FT aize 32708

Total time 0 min 31 sed

1 |] JI L.

L e L N B N B e e B e e L e e i S e [ B N e
13 1z 11 10 a a T 3 5 4 3 2 1 Q -1  ppm

Sekil 3.94. 86 no’lu bilesigin *H NMR spektrumu
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riz-1t
Sawple i
a7

colleated oy
=arcusyd00-mmrousyd 0D
Archive directery:
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FII-17_301E0838_01
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Temp. 38.0C F 2951 X
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Relan. deley 1.000 wes
Pulss 45.0 degress
Aig. Eime 1,550 @ee
Wideh 1141.€ Bz
193 repenicions
URSRRVE C13, 100.EZ41043 MRz
DECOUTLE B1, 400.17TS5SE Mms
Fowaz 38 a8
conkinueusly on
HALTE-16 modulated
DATA PROCESSING
Line brosdening 0.5 B
FT aize 65536
Torsl gims 44 min

L L |

I

Agilen Technologies

T T

180 1s0

L B I i B i i e e e

T T T T

140 120 100 Ba &0 a0

Sekil 3.95. 86 no’lu bilesigin *C NMR spektrumu
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3.6.34. 2-(5-Kloro-1H-indol-3-il)-1-(3,4-diklorobenzil)-5-metilsiilfonil-1H-
benzo[d]imidazol (87)

Cl

oL
HN/

251 mg N!-(3.4-diklorobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.72 mmol) ve
130.2 mg 5-kloro-indol-3-karboksaldehit (0.72 mmol) baslangi¢ maddelerinden
hareketle sentezlendi. Olusan iiriin kloroform/i-propanol (10:0.5) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 17 verimle 62 mg tiriin elde edildi.
Erime noktasi: 296 °C
Kiitle Spektrumu: MS (ESI+) m/e: 504.22 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): 8 ppm 3.27 (s, 3H, CHs), 5.89 (s, 2H, CHs), 6.88 (dd,
J=8.8 Hz, J=2.0 Hz, 1H), 7.27 (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.50-7.56 (m, 3H), 7.79
(d, J=0.8 Hz, 2H), 7.93 (s, 1H), 8.30 (s, 1H), 8.51 (d, J=2.0 Hz, 1H), 11.99 (brd s, 1H,
NH). 3C NMR (DMSO-ds) & ppm 44.09, 46.29, 103.50, 110.64, 113.57, 117.97,
120.57, 120.72, 122.76, 125.43, 126.02, 127.45, 128.34, 128.41, 130.14, 131.15,
131.46, 134.50, 134.78, 137.66, 138.74, 142.50, 151.84.

Elementel Analiz: C23H16Cl3N302S-0.6H20
%C %H %N %S

Hesaplanan: 53.57 3.36 814 6.21

Bulunan: 53.26 3.16 820 6.13
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Default file

\FI-36 570 (5.700) Cn (Cen,2, 80,00, H)

| 100+

126.06

150 200 250

503.80

506 .67

"

[ L

38 77989 4266 B89.01 84952 |
s A

300 350 400 450 500 550 600 650 700

I8

Sasple Bame:
FIouE
Data Collected om:
marourpd D0 meraryd 0
Lrchive dirsstory:
Sheame Svmarl fvemreys/data
Sample i 2
FIo06_TO1GEEIE_01
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Fulee Seqeences FEOTON (sdpull
Solvext: dama
Data colletted sm: Mep 29 2018

Temp. 26.0 02 F 18R K
Operater: vemrl

melam. delsy 1000 ses
Palee 45.0 degress
Acg. time 2.55% pec
Width §402.0 B2
& cepatitioas
GREERVE B, 4001755454 mEx
IWTA PROCECSIHG
FT mize 1376F
Total tise 0 ais 31 aec

h

o) T yrerreetier IfZ |
750 BOO 850 900 950 I

Sekil 3.96. 87 no’lu bilesigin kiitle spektrumu
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Eata Collscted ont
EATCRTASY B TCuTy 400
Aremive dlrsstory:
e el fvnerays data
damgle directory:
#2-36_32150028_01
TidFila: curzeat

Fulse Sequance: CARBCHN (s2pull
Selvant: dmac
Bata collaatsd oni Aug 28 2018

Tesp. .00/ 2991 K
Cparatar wRerl

Ralax, delay 1,900 @ad
Fulse 43.0 dagre

Acq. viee 1.550 sec

Width 21141.6 Hz

128 repetitions
CSERVE C13, 100.82437T88 MEz
BECOEPLE I, 400,1774555 wms
Fewar 33 dn

soatinusualy on

WALTI-14 mcdulated
BAER FRCCRISING

Lima breadaning 0.5 Hx
BT size 43534
Total time 1 hr. ¥8 win

Yo

Agilent Technologies

e e

a0

160

T T T

140

Sekil 3.98. 87 no’lu bilesigin *C NMR spektrumu
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3.6.35. 2-(5-Bromo-1H-indol-3-il)-1-(3,4-diklorobenzil)-5-metilsiilfonil-1H-
benzo[d]imidazol (88)

Br
Q. _CH;,
oy
N
cl
Cl

258.9 mg N*-(3,4-diklorobenzil)-4-(metilsiilfonil)-benzen-1,2-diamin (0.75 mmol) ve
168.7 mg 5-bromo-indol-3-karboksaldehit (0.75 mmol) baslangi¢ maddelerinden
hareketle sentezlendi. Olusan iiriin kloroform/i-propanol (10:0.5) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 29 verimle 121 mg iiriin elde
edildi.

Erime noktasi: 308.5 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 550.05 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): 8 ppm 3.24 (s, 3H, CHs), 5.86 (s, 2H, CHy), 6.85 (dd,
J=8.2 Hz, J=1.6 Hz, 1H), 7.35 (dd, J=8.8 Hz, J=1.6 Hz, 1H), 7.46 (s, 1H), 7.47 (d,
J=2.0 Hz, 1H), 7.53 (d, J=8.8 Hz, 1H), 7.76 (d, J=1.2 Hz, 2H), 7.88 (s, 1H), 8.31 (s,
1H), 8.63 (d, J=2.0 Hz, 1H), 11.97 (brd s, 1H, NH). 3C NMR (DMSO-ds) 5 ppm
44.02, 46.23, 103.32, 110.58, 113.38, 113.95, 117.93, 120.52, 123.68, 125.23, 125.96,
128.01, 128.13, 128.35, 130.08, 131.10, 131.41, 134.69, 134.74, 137.60, 138.68,
142.43, 151.75

Elementel Analiz: C23H16BrCl2N302S-1.0H20
%C %H %N %S

Hesaplanan: 48.69 3.19 7.40 5.65

Bulunan: 4835 297 7.48 559
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[Default file
Fil-40 705 (7.103) Cn (Cen,2, 80.00, Ht)
550.05
100-
| 54957
1 N
548.10,
547.62)
551.94
2.14
%1
52.47
547.2
552.94
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148.66 545.26. 556.05
22914 32627 35480 45342 5445
, ol ;

658.61 721.09

1: Scan ES+
1.34e7
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8072 N il

L 200 300 400 500 600

PTG TRPTN (DO AT TV P

1000

Sekil 3.99. 88 no’lu bilesigin kiitle spektrumu
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Temp, 5.0 © 4 3.1 E
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B repasicicns
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)

;.: Agilent Technologies

L
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Sekil 3.100. 88 no’lu bilesigin *H NMR spektrumu
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FII-48

Sample Nuze
FiEodb
Data Cellactsa an
WarGuryL00-meEeuEyd OO
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FLdFiles curesst
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Balvents Ames
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Temp. W4 &S INHAR
Oparatsr: vmarl

Badax, delay 1,004 sas
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* i
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- Agilent Technologies
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Sekil 3.101. 88 no’lu bilesigin 3C NMR spektrumu
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3.6.36. 2-(1H-indol-3-il)-5-(etilsiilfonil)-1H-benzo[d]imidazol (89)

O
\ /C I I
\S 2

/N 0
HN 7/

N
H

270 mg 4-(etilsiilfonil)benzen-1,2-diamin (1.35 mmol) ve 195 mg indol-3-
karboksaldehit (1.35 mmol) baslangi¢ maddelerinden hareketle sentezlendi. Olusan
riin etilasetat/hekzan (1:1) solvan sistemi kullanilarak kolon kromatografisi ile

saflagtirildi. % 13.2 verimle 58 mg iiriin elde edildi.
Erime noktasi: 157 °C
Kiitle Spektrumu: MS (ESI+) m/e: 326.42 (% 100) (M*+H)

IH NMR (400 MHz, CdsOd): 8 ppm 1.2 (t, 3H, CHs), 3.22 (g, 2H, CH>), 7.18 (dd,
J=8.6 Hz, J=2.0 Hz, 1H), 7.42 (d, J=9.2 Hz, 1H), 7.70 (s, 2H), 8.03 (s, 1H), 8.09 (s,
1H), 8.34 (d, J=2.0 Hz, 2H), 11.91 (s, 1H), 12.99 (d, J=1.6 Hz, 1H). 3C NMR
(DMSO-ds) & ppm 8.02, 52.02, 106.93, 113.20, 114.42, 121.25, 123.03, 124.36,
125.67, 127.47, 128.20, 129.74, 132.78, 132.90, 136.59, 136.96, 154.36

Elementel Analiz: C17H15sN302S-0.9H20
%C %H %N %S

Hesaplanan: 59.77 495 1230 9.38

Bulunan: 59.42 523 1191 9.10
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Default file

FI-25 366 (3.653) Cn (Cen,2, 80.00, Ht) 1: Sean ES+
326.42 3.46e7
100
i
%
327.57
125.96 328.43
323.27 673.47 1187.05
145.10 436.36 455,76 612.60 81672 g4 45 100843 | 1276.42 we
100 200 300 400 500 600 700 8OO 900 1000 1100 1200 1300 1400
Sekil 3.102. 89 no’lu bilesigin kiitle spektrumu
I-1%

Sample Hame:
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——
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Sekil 3.103. 89 no’lu bilesigin *H NMR spektrumu
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caTa pRoCESSDNG
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3.6.37. 2-(5-Bromo-1H-indol-3-il)-5-(etilsiilfonil)- 1H-benzo[d]imidazol (90)

Br

175 mg 4-(etilstilfonil)benzen-1,2-diamin (0.87 mmol) ve 195 mg 5-bromo-indol-3-
karboksaldehit (0.87 mmol) baslangi¢ maddelerinden hareketle sentezlendi. Olusan
trin  kloroform/etilasetat (1:1) karistmiyla kolon kromatografisi kullanilarak

saflastirildi. %36.4 verimle 128 mg {iriin elde edildi.
Erime noktasi: 192 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 404.31 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.11 (t, 3H, CHs), 3.29 (g, 2H, CH2), 7.37 (d,
J=8.4 Hz, 1H), 7.51 (d, J=8.8 Hz, 1H), 7.63-7.71 (m, 2H), 7.86-7.92 (m, 1H), 8.27 (s,
1H), 8.68 (s, 1H), 11.97 (brd d, 1H, NH), 13.04 (brd d, 1H, NH).

Elementel Analiz: C17H14BrN3zO2S-1.0H20
%C %H %N %S

Hesaplanan: 48.35 3.81 9.95 7.59

Bulunan: 48.16 3.86 9.68 7.45
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Default file
Fl-27 372 (3.723) Gn (Cen,2, 80.00, Ht) 1: Scan ES+
404.31 1.93e7
| 100+ i
| |408.43
404.13_
)
%.
407.35
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_ 22053 54 65878 808,
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Sekil 3.105. 90 no’lu bilesigin kiitle spektrumu
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aschive directory:
S p—— P
sample direstasys
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Telax. delay 1.000 mec
Pulas 45.0 Ssgress

Aeg. time 3580 sss

wWideh 6402.0 Hx

16 wepenitions

GRSEEVE L. 400.1TESS7I MHs
TATR PROCESSTHG

FT size 32768

Total time & min @ sec

i ;
h 1 A ;‘,Jdp'.:.u R | JL

Sekil 3.106. 90 no’lu bilesigin *H NMR spektrumu
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3.6.38. 2-(1H-indol-3-il)-1-metil-5-etilsiilfonil-1H-benzo[d]imidazol (91)

0
\_C,H
\S 2015

/N:©/ \\O
HN-/

/
HsC

211 mg N!-metil-4-(etilsiilfonil)benzen-1,2-diamin (0.99 mmol) ve 143 mg indol-3-
karboksaldehit (0.99 mmol) baslangi¢ maddelerinden hareketle sentezlendi. Olusan
iriin etilasetat/hekzan (1:1) solvan sistemi ile kolon kromatografisi kullanilarak

saflastirildi. %28.3 verimle 95 mg iiriin elde edildi.
Erime noktasi: 272-274 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 340.32 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.11 (t, 3H, CHo-CHs), 3.31 (g, 2H, CHy),
4.06 (s, 3H, CHs), 7.19-7.28 (m, 2H, CH-5",6"), 7.54 (d, J=7.6 Hz, 1H), 7.72 (dd,
J=8.4 Hz, J=2.0 Hz, 1H), 7.83 (d, J=8.4 Hz, 1H), 8.14 (d, J=1.6 Hz, 1H), 8.20 (d, J
=2.8 Hz, 1H), 8.44 (d, J=7.6 Hz, 1H), 11.93 (brd s, 1H, NH). 3C NMR (DMSO-ds)
& ppm 7.43, 32.01, 49.76, 104.33, 110.39, 111.84, 118.21, 120.51, 120.61, 121.53,
122.54, 126.29, 127.77, 131.25, 136.08, 139.35, 142.54, 152.89

Elementel Analiz: C1sH17N302S-0.3H20
%C %H %N %S

Hesaplanan: 62.69 5.14 12.18 9.29

Bulunan: 62.57 5.06 12.21 9.08
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|Default file
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FT pize BaTE4

7otal tiza 0 min 31 mac

1\\ m

|

13 1z 11 14

LA B B o e o o

L] 4 7 3

L N B

5 4

[T

3

gilant Technolagies

|

L B e e e

H b PR

Sekil 3.108. 91 no’lu bilesigin *H NMR spektrumu
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Fi-a0

Sarple Hameo

FT-20
Daa Sollested oo

marsurd i -marcuTyddd
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Sawple direstosy:

FI-30 20141303 81
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: - Mgilent Technologies
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Balax. delsy 1.000 ses
Polas 45.0 degress

Reg. tise 1550 sac

WidEk 31141.6 He

1793 repanitions
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3.6.39.  2-(5-Metoksi-1H-indol-3-il)-1-metil-5-etilsiilfonil-1H-benzo[d]imidazol
(92)

Q
/N:©/S\b
HN

/
H,C

196.7 mg N!-metil-4-(etilsiilfonil)benzen-1,2-diamin (0.92 mmol) ve 161 mg 5-
metoksi-indol-3-karboksaldehit (0.92 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan iiriin etilasetat/hekzan (1:1) solvan sistemi ile kolon

kromatografisi kullanilarak saflastirildi. % 36,8 verimle 125 mg iiriin elde edildi.
Erime noktasi: 198 °C
Kiitle Spektrumu: MS (ESI+) m/e: 370.44 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.11 (t, 3H, CHo-CHs), 3.30 (g, 2H, CH2),
3.82 (s, 3H, O-CHs), 4.05 (s, 3H, CHs), 6.90 (dd, J=8.8 Hz, J=2.0 Hz, 1H), 7.43 (d,
J=8.8 Hz, 1H), 7.71 (dd, J=8.4 Hz, J=2.0 Hz, 1H), 7.82 (d, J=8.4 Hz, 1H), 7.97 (d,
J=2.4Hz, 1H), 8.14 (d, J=2.0 Hz, 1H), 8.15 (s, 1H), 11.80 (brd s, 1H, NH). 3C NMR
(DMSO-ds) 5 ppm 7.44, 32.03, 49.77, 55.38, 103.24, 104.10, 110.30, 112.55, 112.69,
118.21, 120.55, 126.93, 128.08, 131.13, 131.19, 139.33, 142.53, 153.07, 154.53

Elementel Analiz: C19H19N303S

%C %H %N %S
Hesaplanan: 61.77 5.18 11.37 8.68
Bulunan: 61.21 5.43 1152 8.63

172



Default file

Fl21 420 (4,204) Cn (Cen,2, 80.00, H) 1 5'?32 uE1$+7
370,44 01e
100+
%]
371.53
472 48
23.50 761.72
*7460.84 61344 01.24 850.17 05374 117258 457901 143828
o illurl et i IJIII i .|.||. ki l-I Luk | ST IV LA i, 1 [T T n [ miz

400 500 600 700 800 900 1000 1100 1200 1300 1400

Sekil 3.110. 92 no’lu bilesigin kiitle spektrumu

FI-al

FH— i Agilent Technologies
Froan !
mars Collacted sar
BaTouryd0d-mermuryd00
Archive dirsctory:
fhema fenerl frmrayE ARTa
Bamplae dirwstasy:
FI-21 30141308 01
FLAFiLer PROTON_03

Fulse Sequences FROTOS [adpul)
Salvent: dmac
Duts collected oni Dea 3 3904

Temp. 15.0 € / 198.1 K
CperRECTs VImCL

Ralax. delwy 1.000 mao
Fulas 45.0 degress

Acq. tine 2.53% zec

MidEh §402.0 mr

& repatitions

CREERVE  H1, 480.1733680 mmp
EATA PROCERATHG

FT oaize 337d8

Fotal uime 0 min 31 sec

L e B e e LI B e e e T T LIS L S I e e e e

13 12 11 10 9 ] 7 & 5 4 3 2 1 L -1 ppm

Sekil 3.111. 92 no’lu bilesigin *H NMR spektrumu
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FIa31

anmple Wame
rI-21
Data Coliscted ca:
mezeurrili-serourrddl
Arghive dirsenerys
homa/ vemrl Sy stn
Sample direstory:
¥1-2i 30141383 01
Fidvila: sar=mst

Fulss Sageence: CRRDCH {afpull
solvant: dase
rats cellested cms Dee § 2884

Temp. 5.0 0 / IHE.L X
Oparater: wmerl

melan, deluy 1.900 se=
Pulse 45.0 degress
Aoq. cime 1.550
WidED 311416 RBx

232 repetiticos

OBSERVE C13, 100.6243762 wms
DECOURLE 1, 480.1779555 Mmm
Powar 3% 4B

santimsvanly o

MALTZ-16 modulated

DATA FROCESSTIG

Line brosdsnisg 0.5 =s

¥7 size EE5IE

Total vime 44 min

Agilent Technologies

1E0 160

e — .

140 izo 100 a0

Sekil 3.112. 92 no’lu bilesigin 3C NMR spektrumu

T

0

T

0 ppm
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3.6.40. 2-(5-Kloro-1H-indol-3-il)-1-metil-5-etilsiilfonil-1H-benzo[d]imidazol (93)

Cl

246.7 mg N-metil-4-(etilsiilfonil)benzen-1,2-diamin (1.15 mmol) ve 206 mg 5-kloro-
indol-3-karboksaldehit (1.15 mmol) baslangi¢ maddelerinden hareketle sentezlendi.
Olusan iiriin hekzan/etilasetat (2:1) solvan sistemi kullanilarak kolon kromatografisi

ile saflastirildi. % 22.8 verimle 98 mg iiriin elde edildi.
Erime noktasi: 264 °C
Kiitle Spektrumu: MS (ESI+) m/e: 374.34 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.11 (t, 3H, CH,-CHs), 3.32 (g, 2H, CHy),
4.07 (s, 3H, CHs), 7.26 (dd, J=8.8 Hz, J=2.4 Hz, 1H), 7.56 (d, J=8.4 Hz, 1H), 7.72
(dd, J=8.4 Hz, J=2.0 Hz, 1H), 7.85 (d, J=8.8 Hz, 1H), 8.17 (d, J=1.6 Hz, 1H), 8.30
(s, 1H), 8.50 (d, J=2.0 Hz, 1H).13C NMR (DMSO-ds) & ppm 7.44, 32.02, 49.70,
104.08, 110.42, 113.58, 118.33, 120.69, 120.71, 122.53, 125.20, 127.47, 129.35,
131.37, 134.74, 139.27, 142.41, 152.34

Elementel Analiz: C1sH16CIN302S-0.5H20
%C %H %N %S

Hesaplanan: 56.46 4.47 10.97 8.37

Bulunan: 56.31 4.37 10.62 8.20
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Default file

1: Scan ES+
Fl-18 453 (4.530) Cn (Cen,2, 80.00, Ht} :
( yent 374.34 1.35&7
100+ H
|
o
376.50
377.33
183.21
3&3.2?425'?2 -6 44 578.03601.33 641.78 ns.a??ﬂ.fﬁo 811.32  919.10 944,09
o mhﬂ.l T TR TN ﬂ."l.". .I.m gl Iln [r NI PRI TIE T \.lI | iz
200 250 300 350 400 450 500 550 600 650 700 750 8OO 850 800

Sekil 3.113. 93 no’lu bilesigin kiitle spektrumu

PI-13

Smrpls Wams: i Agileni Technologies
rie1n
bata collected omi
merguITd B0 -RerTeryd 48
Archive direstory:
Ioma el frerayn fdata
Sample directery:
rI-18 30161126 01
Fidrile: FRoTON 01

Pulss Baguancs: FROTON (sdpul)
Bolvent ) dmso
Cata collected omi HWow 36 3904

Teap. 25.0 £/ 190.1 %
Operator: vamrl

Belan. delay 1.900 se0
Fulrs 45.0 degrees
Aog. cime 2.53% mec
Width £402.0 E=
® rapatitions

CREERVE  H1, 400.1758677 mus i

BATA FROCEASTHIN

¥ aizs 13760

Total times 0 min 31 aec

l‘\ '."‘.. |

T LA e e i e B

; : - e
13 12 11 10 9 8 7 & 5 4 3 2 1 ] -1 ppm

Sekil 3.114. 93 no’lu bilesigin *H NMR spektrumu
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Archive dizmctary:

e vemsl s cmsupa rdata
Sample diresseey:

FI-18 30141136 01
FLAFLle: currest B

§ CARBOH [a3pal)

Bmts collsckad oni Wow 36 2004

Wawp. I5.0 € 0 2001 K
OpAFRELT: VIRTL

Balax. dslmy 1.000 ssc
Palas 45.0 dsgress

A=g. tine 1.580 mac

Widek 31141.6 M

3000 repetitions

CREERVE £13, 100,6343768 WHE
DECOUFLE W1, 400.177§533 HHx
Powar 38 4B

contiswoualy oo

WALTE-16 modulated
DATA FROCESSING

Line brosdesing 9.5 Hx
FT sz G536
TFocal time 1 bF, 33 min

Agilent Technologies

T

140 120 100 20 &0 40

Sekil 3.115. 93 no’lu bilesigin 3C NMR spektrumu
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3.6.41. 2-(5-Bromo-1H-indol-3-il)-1-metil-5-etilsiilfonil-1H-benzo[d]imidazol (94)

Br

@)
v .CoH
52

/N ‘0
HN

228 mg N!-metil-4-(etilsiilfonil)benzen-1,2-diamin (1.65 mmol) ve 237.5 mg 5-
bromo-indol-3-karboksaldehit (1.65 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {irlin etilasetat/hekzan (1:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 7.53 verimle 52 mg iirlin elde edildi.
Erime noktasi: 259 °C
Kiitle Spektrumu: MS (ESI+) m/e: 418.33 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-dg): & ppm 1.11 (t, 3H, CHo-CHa), 3.31 (q, 2H, CH),
4.06 (s, 3H, CHs), 7.35 (d, J=8.4 Hz, 1H), 7.54 (d, J=8.0 Hz, 1H), 7.71 (d, J=8.8 Hz,
1H), 7.83 (d, J=8.4 Hz, 1H), 8.17 (s, 1H), 8.26 (s, 1H), 8.64 (s, 1H). 3C NMR
(DMSO-ds) 5 ppm 7.54, 31.96, 49.72, 103.76, 110.30, 113.05, 114.14, 118.22, 120.59,
123.60, 124.81, 128.16, 129.38, 131.35, 135.22, 139.24, 142.43, 152.42

Elementel Analiz: C1sH16BrNsz02S-0.3H20
%C %H %N %S

Hesaplanan: 51.02 3.94 991 7.56

Bulunan: 50.85 3.94 10.27 7.45

178



Default fle

FI-18 405 {4.050) Cn (Cen,2, B0.00, Ht) 1: Scan ES+
418,33 1.66a7
100+
42031
|
417.91
%_
421,31
12576
1 422,32
44049 54143 72799 77535 | 861.23 gs4 59 11?6.00122?.22'_’-75-‘71“3.19

y , miz
100 200 300 400 S00 GO0 To0 B00 S00 000 1100 1200 1300 1400

Sekil 3.116. 94 no’lu bilesigin kiitle spektrumu

FI-i%

Fanple Hame:

¥I-19
Dats Collested =m:

L L L]
Arahive diregseryi

o vl o s (ANGR
Samgle @irsctory:

FI-15_T0le1303_01
ridrile: FRoTom 02

Agilent Technologies

Filis Begeencd: PROTON |adpal]
Ealvene: Amss
Dats eollested oms Des 3 2014

Temp. 25.0C 0 981K
Cparater: vneri

melan. delay 1.000 sec
Falue 45,0 degress

Aog. timm 21.9%9F mac

Width E402.8 mx

& repetiticas

ORSERYE Hl, 400.1758673 MMs
OATA FROCERH NG
FT slas IZTEE
Tatal time 0 min 3L mec

§n AL L

i3 iz i1 i0 ] L] 7 6 5 4 3 2 1 o -1

Sekil 3.117. 94 no’lu bilesigin *H NMR spektrumu
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ri=as

Sarple Hame:
rI-13
Data Collested an:
e S A0 B A B0
Archive diFectaryi
homeTIRCl S TIES Ry R /ARG
Sample directory:
FI-19 20141136 01
Fidrile: cozzest

Fulse Sequence: CARDOH |m2pul]
Bolvant: dmsc
Pata collested omi Wew 36 3814

Tamp. 315.0 £ F L0B.1 X
Oparaksr: vemel

Belan, delay L.O00 ses
Pulse 45,0 degre
Acq. time 1.55%
Width 21341.6 Bz
1344 zepeticicas
CEEENVE ©13, LbO,E343E30 imms
BECOUPLE W1, 400177555 imee
Bowsr 13 AR

eomtimuously o

MALTE-14 modulatsd

CATA PROCESSING

sine broadening 0.5 m

FT size §5535

Total Gime 3 hr, 40 mim

Agilent Technalogies

Sekil 3.118. 94 no’lu bilesigin

BO 60 a0

13C NMR spektrumu

T

0 ppm

180



3.6.42. 2-(1H-indol-3-il)-1-etil-5-etilsiilfonil-1H-benzo[d]imidazol (95)

240 mg NZ-etil-4-(etilsiilfonil)benzen-1,2-diamin (0.87 mmol) ve 152 mg indol-3-
karboksaldehit (0.87 mmol) baslangi¢ maddelerinden hareketle sentezlendi. Olusan
iirtin etilasetat/metanol (4:0.5) solvan sistemi kullanilarak kolon kromatografisi ile

saflastirildi. % 36.5 verimle 129.6 mg {iriin elde edildi.
Erime noktasi: 254 °C
Kiitle Spektrumu: MS (ESI+) m/e: 354.39 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 1.13 (t, 3H, CH2-CHs), 1.42 (t, 3H, N-CH,-
CHs), 3.32 (q, 2H, CH,-CHs), 4.56 (g, 2H, N-CH2-CHs), 7.19-7.28 (m, 2H, CH-5",6"),
7.54 (d, J=8.0 Hz, 1H), 7.73 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.86 (d, J=8.8 Hz, 1H),
8.09 (d, J=1.6 Hz, 1H), 8.15 (d, J=1.6 Hz, 1H), 8.40 (d, J=8.0 Hz, 1H), 11.90 (brd s,
1H, NH). 3C NMR (DMSO-ds) & ppm 7.36, 14.61, 49.69, 104.04, 110.39, 111.79,
118.30, 120.43, 120.70, 121.44, 122.46, 126.35, 126.73, 131.40, 136.04, 138.33,
142.65, 151.89

Elementel Analiz: C19H19N302S

%C %H %N %S
Hesaplanan: 64.57 5.42 11.89 9.07
Bulunan: 64.67 5.14 1157 8.84
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Default file
FI-+'  430(4.304) Cn (Cen,2, 80.00, Hi}
100 354.39

355.40

356.43 70748

i 376.36 703,94,?05.42 -
o b 201 [ 5058 L 101875 108410 119967 127860 4454,

? T T T T T T

100 200 300 400 500 600 700 800 | 900 1000 1100 1200 1300 1400

Sekil 3.119. 95 no’lu bilesigin kiitle spektrumu

FIe7

1: Scan ES+

1.09e8

miz

Bangiie Wame! {a Agilem Technologies

rz-7
Tata Collected oms
mercusyd00-marcuEya e
Arive dEreatery:
o SEE L/ EREEYS S SATE
sxnple divectory: |
FI-T_30141013 01 |
rigyile: FRoToW_01

Fulss Seguence: FROTOR {mdpul)
P———
ata collested c=: ooe 45 2644

Tamp. 28.0 2/ 301K
Sparator: wmmel

melan, dalay 1.500 sec
Fulss 45.0 degress
Aog. tims 3.58% sen
Width §403.0 Kz

CATA PROCESSING
FT size 3ITEH
Total time 0 min 31 ses

LMJ_U | _!El ol

12 1z i1 i0 ] ] 7 & 5 4 3 2 i ] -1

Sekil 3.120. 95 no’lu bilesigin *H NMR spektrumu

LIS B B e s e e
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PI1-7

Sargle Name:

ri-1
Eata Zollected cas

BT cuTyd S D-maroerydd s
Archive directory:

o fvensl frnareya )l date
Bample ALTSOLOEY:

FI-T 30141005 91
Fiarile: curEens

Pulas Segussce: CARBON (aZpull
Selwamt: dema
Tmta callected co: Oct 1% 2014

Tamp. 2.0 8 4 3301 E
Oparatar: wemrl

Ralax. dulay 1.080 mac
Pulse 45.0 degress

Ang. Uims 1.560 ses

Width J1L41.6 He

130 vepaticions
amOERVE £13, 100.6343038 S0s
TECOOPLE W, 400.3778233 s
Fower 36 i3

cont izaously on

WALTE-16 modalated

TATA PROCESSTSE

Lice broatsming ¢.5 Hz

IT aize 68334

Tokal tiss 1 Bz, 10 min

S

Agileni Technolagies

Y T

180 160

Sekil 3.121. 95 no’lu bilesigin 3C NMR spektrumu

20
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3.6.43. 2-(5-Metoksi-1H-indol-3-il)-1-etil-5-etilsiilfonil-1H-benzo[d]imidazol (96)

280 mg N*-etil-4-(etilsiilfonil)benzen-1,2-diamin (1.22 mmol) ve 213.5 mg 5-metoksi-
indol-3-karboksaldehit (1.22 mmol) baslangic maddelerinden hareketle sentezlendi.
Olusan {iriin solvan olarak etilasetat kullanilarak kolon kromatografisi ile saflastirildi.
% 35.3 verimle 165 mg iiriin elde edildi.

Erime noktasi: 247 °C
Kiitle Spektrumu: MS (ESI+) m/e: 384.46 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): 3 ppm 1.12 (t, 3H, CH2-CHs), 1.41 (t, 3H, N-CHa-
CHs), 3.30 (g, 2H, CH2-CHs), 3.82 (s, 3H, O-CHs), 4.55 (g, 2H, N-CHo-CHs), 6.90
(dd, J=8.8 Hz, J=2.4 Hz, 1H), 7.43 (d, J=8.8 Hz, 1H), 7.71 (dd, J=8.8 Hz, J=1.6 Hz,
1H), 7.85 (d, J=8.8 Hz, 1H), 7.95 (d, J=2.4 Hz, 1H), 8.04 (d, J=3.2 Hz, 1H), 8.15 (d,
J=1.6 Hz, 1H), 11.76 (brd d, J=2.0 Hz, 1H, NH). 3C NMR (DMSO-ds) & ppm 7.43,
14.66, 49.76, 55.35, 103.19, 103.87, 110.37, 112.57, 112.72, 118.36, 120.71, 127.05,
127.13, 131.14, 131.41, 138.39, 142.69, 152.13, 154.52

Elementel Analiz: C20H21N303S-0,8H20
%C %H %N %S

Hesaplanan: 60.37 5.72 10.56 8.05

Bulunan: 60.05 5.75 10.12 7.85
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Data fallsaced an:

mascuryd0l-marsusd bl
Arahive disectasy:

Tomes il Jvmeaps/ dara
Sangle direstory:

FI-23 20141313 01
Pidyila: PROTOE_02

Fulze Segeences FROTOH |mZpull
Scivent: damc
Data collected cm: Dec 13 2834

Temp. 33.0 € 4 IRA.L X
Cparstor: vmerl

Balex. delay 1.000 sac
Fulse 45.0 degrsss

Asy. Eime 3.553 see

WLdEh §403.0 He

1 reparitions

CBSERVE W1, 400.1788ETT iEEx
DATA PROCESEING

PT osine 1376

Total Eims 0 mim 31 sen

Sekil 3.123. 96 no’lu bilesigin *H NMR spektrumu

Default file
F-1-22 472 (4.724) 1; s:zau; §I$+?
Ule
100- 38446
%
385,30
| | 385,65
386,42
12575 767.53
70
. 210,43 768 1258.20
. il Lok it T it ke e kel - 'I.JII-I by - 1 Il.llnlhll : |J . S—— Y
00 200 300 400 500 GBOD 700 800 @00 1000 1100 1200 1300 1400
Sekil 3.122. 96 no’lu bilesigin kiitle spektrumu
Fample s i i Agilent Tachnologies

185



Agilent Technologies

Archive disserery:
homa ) fmis sy Fdate
Sanple direstoay
¥1-23_201401313 01
PidPile: corrast

Duta sollacted co: Des 13 2004

Temp. 23.0 ¢/ I¥E.1 K
Oparator: womsl

Belax. delay 1.300 mec
rules 45.9 degrens

Ao, nims 1,560 sse

Width 21141.6 Rs

44 repatitions

opemmvE ©i8, 184.8343763 s
ERCOOPLE H1, 408.1779555 ome
Fower 14 a8

comtinucusly on

WALTE-18 modulated

DATA PROCESEING

tice broadening 9.5 Mz

FT siza 45536

Toral vims 1 he, 38 mis

- -

-

=
A

180 180 140 120 100 an

Sekil 3.124. 96 no’lu bilesigin *C NMR spektrumu
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3.6.44. 2-(5-Kloro-1H-indol-3-il)-1-etil-5-etilsiilfonil-1H-benzo[d]imidazol (97)

Cl

342 mg N!-etil-4-(etilsiilfonil)benzen-1,2-diamin (1.5 mmol) ve 268.5 mg 5-kloro-
indol-3-karboksaldehit (0.87 mmol) baslangi¢ maddelerinden hareketle sentezlendi.
Olusan iiriin solvan olarak etilasetat kullanilarak kolon kromatografisi ile saflagtirildi.

% 46.9 verimle 273 mg iiriin elde edildi.
Erime noktasi: 280-281 °C
Kiitle Spektrumu: MS (ESI+) m/e: 388.35 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): 3 ppm 1.10 (t, 3H, CH2-CHs), 1.40 (t, 3H, N-CHa-
CHs), 3.29 (q, 2H, CH,-CHs), 4.55 (g, 2H, N-CH,-CHs), 7.25 (dd, J=8.8 Hz, J=2.0
Hz, 1H), 7.54 (d, J=8.4 Hz, 1H), 7.71 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.84 (d, J=8.0
Hz, 1H), 8.17 (t, 2H), 8.47 (d, J=2.0 Hz, 1H), 12.07 (brd s, 1H, NH). 3C NMR
(DMSO-ds) 5 ppm 7.41, 14.63,49.69, 103.92, 110.46, 113.50, 118.51, 120.79, 120.88,
122.62, 125.28, 127.57, 128.29, 131.62, 134.63, 138.34, 142.57, 151.31

Elementel Analiz: C19H18CIN302S

%C %H %N %S
Hesaplanan: 58.83 4.68 10.83 8.27
Bulunan: 58.56 4.67 10.64 8.13
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Default file

F-1-8
100+

534 (5.340) Cn (Cen,2, 80.00, Ht)
388,35

380,37

391.33

92,49 412.44 1.33

ATE3 50
A vadill

.SBS.E-BIL( » 45!%.94. 45I1|.43

533.73
A T oone e

1: Scan ES+
3.28e7

miz

37726
" a0 400 420 440 460 480 500 520 540

Sekil 3.125. 97 no’lu bilesigin kiitle spektrumu

Teled

Bampie Hame:

r-3-8
pata Cellested cms

mer Uyl bl -mareaeyd 49
hrchive dlregterys

I e ey {dxtn
Sarple dlrectorys

F-I-9_ 30041013 01
PisTila: FROTON 01

Pulse Sequesce: PROTON (wlpul)
Balwant: dmss
Data ssllested emr O=e 18 2014

Temp. 3.0 ¢ J IFE.1 K
OpeTator: voarl

Ralax, delay 1,900 ssc
Fules 45,0 degress

hog. tilme I.550 seo

Width S402.0 Ha

8 repestitions

DESEIVE  E1, 408.178371 MEx
DATA PROCESEING

PT size 33760

Toral time O min 31 @es

560

\ Agilent Technolagies

il

B T + T
i3 12 11 1a 5 8 7 6 5 & 3 2

Sekil 3.126. 97 no’lu bilesigin *H NMR spektrumu
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[E=)

Bampls uuma:
F-I-5
Dats Collacted sar
marcacyd0d-mezeurydil
Arohive direstorys
s v sy aTe
Baxple directary:
-I-% 20143013 03
Fidriia:

Palss Seguencse: CASBON (adpml|
Salvect: dmo
Data collscted enr Oct 15 2014

Terp. 3.0 2 7 M1 E
Cparatar: yemrl

nolax. delay 1,048 sac
Fulas &5.0 degress

hog. time 1.304 weo

Wideh I5125.6 Ha

320 repesitiona
ORSERVE C13, 109.6343774 Mz
DECONPLE  EL, 409.177#335 omz
Fowsr 38 48

anatimuously on

WALTE-16 modulated

TATA PROCESSING

Lize broasening 0.3 W=

PT size 43538

Tokal bime 1 hr, 30 me

Agilent Technologies

[ —

220 200

180

Sekil 3.127. 97 no’lu bilesigin *C NMR spektrumu
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3.6.45. 2-(5-Bromo-1H-indol-3-il)-1-etil-5-etilsiilfonil- 1H-benzo[d]imidazol (98)

Br

406 mg NZ-etil-4-(etilsiilfonil)benzen-1,2-diamin (1.8 mmol) ve 401 mg 5-bromo-
indol-3-karboksaldehit (1.8 mmol) baslangic maddelerinden hareketle sentezlendi.
Olusan {iriin solvan olarak etilasetat kullanilarak kolon kromatografisi ile saflastirildi.
% 47.6 verimle 370 mg iiriin elde edildi.

Erime noktasi: 288-289 °C
Kiitle Spektrumu: MS (ESI+) m/e: 432.33 (% 88) (M*+H)

IH NMR (400 MHz, DMSO-ds): 3 ppm 1.10 (t, 3H, CH2-CHs), 1.40 (t, 3H, N-CHa-
CHs), 3.29 (g, 2H, CHo-CHs), 4.55 (g, 2H, N-CH2-CHs), 7.36 (dd, J=8.8 Hz, J=2.0
Hz, 1H), 7.50 (d, J=9.2 Hz, 1H), 7.71 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.84 (d, J=8.4
Hz, 1H), 8.17 (t, 2H), 8.62 (d, J=2.0 Hz, 1H), 12.08 (brd s, 1H, NH). 3C NMR
(DMSO-ds) 5 ppm 7.36, 14.57, 49.63, 103.74, 110.40, 113.23, 113.89, 118.47, 120.84,
123.74, 125.10, 128.06, 128.14, 131.57, 134.81, 138.28, 142.50, 151.22

Elementel Analiz: C19H18BrN3sO2S

%C %H %N %S
Hesaplanan: 52.79 4.20 9.72 7.42
Bulunan: 5248 398 9.58 7.39
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Default file
F-1-10 556 (5.560) Cn (Cen,2, B0.0D, HE) 1; Scan ES+
100- 432.32 1.80e7
434.30
432.12
%]
435,27
436,55
456.43
38404 4op00 O072|[)437-32 u Fsa.ao 495.32,]50:1'50 517.48 542.33 ?5”1 21
ek y.}l I rterd P W —t |“" i " - ||.I ||l . X b fz
380 400 420 440 460 480 500 520 540 560

Sekil 3.128. 98 no’lu bilesigin kiitle spektrumu

FI=10 .
. : Agilent Technologies

Eample Hams
FI-10

Dats Collected anr
mererrydid-mareurpd 00

Arohiwe direstory
S TR fenET AR e AN

Pulss Seguence: PROTON (aigml]
Solvast: dmao
Data collucted oo: Oct 15 2014

Tump. 5.0 C ¢ 281 E
aparatar: vemel

Relax. delay 1.000 sec

Fulss 45.0 degress

Acg. tima J1.550 mas

Width £402.0 Nx

8 repatiticas

oREERVE Eil, 400.1759761 Mus
BATA PROCESSING

PE size 33708

Tekal time O mdn 31 sac

|

|

_l_,__l |<l J | LS T SR N T A ———
r T LML N B e e e s S e e e e T ™
13 12 11 10 9 8 7 L} 5 4 E 2 1 o -1 ppm

Sekil 3.129. 98 no’lu bilesigin *H NMR spektrumu
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rE-i0

Sample Hama:
r1-1e

Agilent Technologios

Data Colissted so:

marourydOd-mer cuspd i
Archive divestary:

homa wrrl i saye fdata
Eamsle directory:

FI-10 20141618 01
Fidrile: emerast

Pulss Sequenca: CARBON {e2pul)
Eolvant: dmse
Eats collested emi Cee 15 2004

Temp. 15.0 C / 298.1 K
Cpsrator: vomel

Falan, delay 1.000 see
Fules 45.0 dagress

Acq. time 1.304 seo

width 39135.8 Hx

3333 rwpetitices

GREERVE CAN, 1046343832 s
CECOUPLE B, 40%.1779555 sore
Fowss 30 aB

coatinucusly e

WALTE-18 modulazed

DAra FROCESSTNG

Lime broadening §.5 @

FT alse 65536

Tozal time 3 he, 13 min

-

220 200 180 160 140 130 100 80 60 a0 20

Sekil 3.130. 98 no’lu bilesigin *C NMR spektrumu
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3.6.46. 2-(1H-indol-3-il)-1-propil-5-etilsiilfonil-1H-benzo[d]imidazol (99)

~.CoH
g 25

253.1 mg N*-propil-4-(etilsiilfonil)-benzen-1,2-diamin (1.04 mmol) ve 151.6 mg
indol-3-karboksaldehit (1.04 mmol) baslangi¢ maddelerinden hareketle sentezlendi.
Olusan firiin kloroform/etilasetat/hekzan (2:1:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflastirildi. % 51.8 verimle 199 mg iiriin elde edildi.
Erime noktasi: 181-182 °C
Kiitle Spektrumu: MS (ESI+) m/e: 368.14 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): 8 ppm 0.89 (t, 3H, CH2-CHo-CHs), 1.13 (t, 3H, CH2-
CHs), 1.78-1.84 (m, 2H, CH2-CHa-CHs), 3,32 (g, 2H, CHo-CHs), 4.49 (t, 2H, CHo-
CH,-CHs), 7.18-7.27 (m, 2H, CH-5",6"), 7.53-7.55 (m, 1H), 7.72 (dd, J=8.4 Hz, J=1.6
Hz, 1H), 7.78 (d, J=8.8 Hz, 1H), 8.07 (s, 1H), 8.14 (d, J=1.6 Hz, 1H), 8.38-8.39 (m,
1H), 11.85 (brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm 7.40, 10.92, 22.36, 45.57,
49.74, 104.24, 110.73, 111.85, 118.37, 120.48, 120.71, 121.46, 122.49, 126.45,
126.75, 131.43, 136.05, 138.91, 142.55, 152.20

Elementel Analiz: C20H21N30:2S

%C %H %N %S
Hesaplanan: 65.37 5.76 11.44 8.72
Bulunan: 65.22 6.03 1154 8.68
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Default file

FI-83 422 (4.220) Cn (Cen,2, 80.00, Ht) 1: Scan ES+
368.14 1.34e8
100+ |
I
|
369.00
| 369.41

366.83
\L
70.08

366.42]

365.8118371.03

. 365.15_{4371.83 608.96
oL 19468 25353 30166 35881 N 57327 608 % 64304 65689
om0 250 | 300 | 350 400 450 500 550 500 650 700 |

Sekil 3.131. 99 no’lu bilesigin kiitle spektrumu

Susple Hame: m Agilent Technologies

FE-83_20150330_01
Fidrite: TROTON 82

Pules Sequence: FROTON (sZpull
Sclvests dmss
Data collected sa: Har 30 3015

Tesp. 36.0C /1WA K
oparatar: vomsi

Balux. dslmy 1.000 mac
Tulss 45.0 degeess

heq. Eime 3.555 me

Width 6402.5 Hm

B repetitions
onSERVE 1, 40b.17S8dad mees
ATA PROCREKING

FT mize 33743

Total time © min 31 see

T T T T T L B o B 2 L e e e T T T T T
13 iz 11 10 2 a T € 5 4 3 2 1 o =1 ppm

Sekil 3.132. 99 no’lu bilesigin *H NMR spektrumu
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FIagl

Sampie Hame:
FI-83
Dwks Colleated am

Pules Jequences CARBON (sipull
Salvant: dmss
Daka eellesied s Mag 30 3015

Temp, 76.0C F 291X
Cpesmtos: veari

Ralax. dalay 1.600 wc
Pulus 45.0 degeess

Asg. tims 1.580 ses

WEdth 31141.6 He

1834 Tepatitions

CESERTE  CLE, 100.6343775 MEw
ERCOTFLE W1, 400.1779333 MEx
Bowax 18 AR

sontimsonaly an

WALTE. 16 modulated

IOTA FROCERATNG

Lizs brosdening 0.8 Hx

¥T wize 6E5NE

Tokal tima 1 kx, 20 ==

L ]

?5:- Agilent Technologies

L L

100 B8O &0 40

140 120

Sekil 3.133. 99 no’lu bilesigin C NMR spektrumu

20 o ppm
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3.6.47. 2-(5-Metoksi-1H-indol-3-il)-1-propil-5-etilsiilfonil-1H-benzo[d]imidazol
(100)

C3|'/|7

258 mg N!-propil-4-(etilsiilfonil)-benzen-1,2-diamin (1.06 mmol) ve 187 mg 5-
metoksi-indol-3-karboksaldehit (1.04 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (2:1:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 41.35 verimle 175 mg iiriin elde

edildi.
Erime noktasi: 159 °C
Kiitle Spektrumu: MS (ESI+) m/e: 398.39 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.90 (t, 3H, CH2-CH2-CHs), 1.13 (t, 3H, CHa-
CHs), 1.79-1.84 (m, 2H, CH2-CHa-CHs), 3.32 (g, 2H, CH,-CHs), 3.82 (s, 3H, O-CHs),
4.48 (t, 2H, CH2-CH,-CHs), 6.90 (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.44 (d, J=8.4 Hz,
1H), 7.71 (dd, J=8,8 Hz, J=1.6 Hz, 1H), 7.87 (d, J=8.8 Hz, 1H), 7.95 (d, J=2.4 Hz,
1H), 8.02 (d, J=2.8 Hz, 1H), 8.15 (d, J=2.0 Hz, 1H) 11.8 (brd s, 1H, NH) 3C NMR
(DMSO-ds) & ppm 7.40, 10.93, 22.34, 45.57, 49.73, 55.35, 103.20, 103.99, 110.62,
112.55, 112.67, 118.35, 120.66, 127.08, 131.08, 131.36, 138.91, 142.51, 152.36,
154,51

Elementel Analiz: C21H23N303S

%C %H %N %S
Hesaplanan: 63.46 5.83 10.57 8.07
Bulunan: 63.18 5.99 1050 7.93
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[If)éfault fle

|FI-84 405 (4,050) Cn (Cen,2, 80.00, H
1100

]

186.84 207.56

i
i
1
|
L
1}

27368 31344

1: Scan ES+

398.35 9.12e7

387,97

300,18
.399.37

389,79

|400.00
| 400.28
[40:0.84

397.13

396 .48

305.7

L §39.67655.71 681.67
T jA2t.34 Sl

515.89 555.85566.55
e

b
Y

200

250

Fulss Seguance: PROTON {edpul}
Sslvent: dmes

Bata collested ani Mar 3% 3915

Temp. 26.0 0/ 1991 K
perabor: womel

Melan, deley 1.000 wes

"
ONERRVE W1, 400.17SREIN Mz
IATA PROCESSING

FT sims 33TER

Tokal tims 0 miz 31 sac

300 350 400 450 500 550 600 6s0 700 |

Sekil 3.134. 100 no’lu bilesigin kiitle spektrumu

5 Agilent Technologies

S —

m“.l.,‘_...

LI B B B e L B

13 12 i1

T =

T
10 L] ] 7 [ 5 4 3 2z 1 o

-1 ppm

Sekil 3.135. 100 no’lu bilesigin *H NMR spektrumu
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Saxpla Eamss
FI-84
Data Cellecksd oni
a4 00-marouryd 88
Archive dirsctamy
ot rome L vime e fdata
Sampls dirsskary:
FI-84_10150530_01
FLdFiler CARBEN D1

Pulss Sequence: CARBON {sdpul)

Bolvents dmeo
Dats collesbsd ony Mar 30 302F

Temp. 36.0 €/ 1951 E
Cpawntars vimrl

Ralax. Ssluy 1.000 #es
Fulss 45.0 degrees

Raq. tims 1L.EED wes

Width 32341.6 Nz

1000 sepebiblons

COSEEVE Cl¥. 100.6243775 MEz
DECCOPLE M1, 400.1779555 mme

WALTE-16 medulated
CATA FROCEBSING

Line brosdening &.5 S
FT sles EEENE

Total time 4d min

L L‘H | nl

-

Wi Agilent Technologles

180 160

140 120 100 a0 60 40

Sekil 3.136. 100 no’lu bilesigin 3C NMR spektrumu

20 0 ppm
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3.6.48. 2-(5-Kloro-1H-indol-3-il)-1-propil-5-etilsiilfonil-1H-benzo[d]imidazol
(101)

Cl

199.2 mg N*-propil-4-(etilsiilfonil)-benzen-1,2-diamin (0.82 mmol) ve 147.3 mg 5-
kloro-indol-3-karboksaldehit (0.82 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (2:1:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 15.14 verimle 50 mg iiriin elde

edildi.
Erime noktasi: 232 °C
Kiitle Spektrumu: MS (ESI+) m/e: 402.41 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): 8 ppm 0.90 (t, 3H, CH2-CHo-CHs), 1.10 (t, 3H, CH2-
CHs), 1.80 (M, 2H, CH2-CH2-CH3), 3.30 (g, 2H, CH2-CHs), 4.50 (t, 2H, CH2-CHo-
CHs), 7.24 (dd, J=8.8 Hz, J=2.0 Hz, 1H), 7.54 (d, J=8.8 Hz, 1H), 7.70 (dd, J=8.8 Hz,
J=1.6 Hz, 1H), 7.86 (d, J=8.4 Hz, 1H), 8.15-8.17 (m, 2Hr), 8.46 (d, J=2.0 Hz, 1H),
12.03 (brd s, 1H, NH) 3C NMR (DMSO-ds) & ppm 7.34, 10.87, 22.30, 45.48, 49.60,
103.97, 110.69, 113.45, 118.46, 120.71, 120.78, 122.54, 125.20, 127.56, 128.19,
131.50, 134.51, 138.82, 142.34, 151.49

Elementel Analiz: C20H20CIN3O2S

%C %H %N %S
Hesaplanan: 59.77 5.02 10.46 7.98
Bulunan: 59.85 5.20 1054 7.77
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paay

Sample Mames
FI-
Data Gollected on
marcarydDl-marcusrdss
archive directory:
Fhema/vame L fvnerwys/data
Sample direceory:
FI-B6_30160230_01
Fidriie: FROTON 03

Pulss Sequence: PROTON {edp=l)
Balvent: d=sa
Daks collected oni Mar 36 3015

Temp. :.0C/ WA E
Opmcator: voasl

Relsx, deley 1.000 mec
Pulws 45.0 degrans

heg. time 2,353 wes

Width 6402.0 Ha

W wepatlilona
on 1, 400.1758761 Mz
TATA FROCRAITNG

FT miza 33768
Total time & win 31 eer

Sekil 3.137. 101 no’lu bilesigin kiitle spektrumu

1

%% Rgitent Technologies

T

]

T T T TY

7

LN B e e e e e

5 4 3

2

Sekil 3.138. 101 no’lu bilesigin *H NMR spektrumu

1

o =1

Default file . se Es+l
FI-86 320 (3.200) Cn (Cen,2, 80.00, H  Scan
-8 G200 en j 402.41 1.23e8
100 !
|
401.91
|
.
%
403.46
| 401.05
4005040539
400.00 405.95
16736 22025 3670399104 44346 as20  sazer®0  e70
T T T T M felesy T T Y 7
75 20 300 325 360 375 400 425 450 475 500 525 550 575 600
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BaEple Hamen
rI-ne
Data Collected oo
Barsuryd D0-masuyd 00
Archive dirsctory:
 cme frsas ] vosreys fdaka
Bample dirsceary:
FI-04_I0150038 01
Pidrile: CARDOK 53

Pulss Sequence: CARBON (s3pul}
Bolvent: daso
Dats sellecked car Hae 20 2018

Tump: 2.0 CJ IW.L KX
tparater: vaasl

nlax. deley 1.000 sec
Fules 5.0 degress

Reg. tims 1.304 sss

Width 35135.6 Hx

1000 zapetibions

CHAEEVE CLN, 100.4343833 dote
DECOOFLE W1, 4003773555 MEm
Powax 18 4B

Toesl tims 40 min

-

4 Agilent Techaologies

QL

N |l

220 200

T
180

160

T T T T T TTT

140 120

T
100

&0

=TT
&0

T T T T T TR T

40

Sekil 3.139. 101 no’lu bilesigin 3C NMR spektrumu

20

o

Ppm
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3.6.49. 2-(5-Bromo-1H-indol-3-il)-1-propil-5-etilsiilfonil- 1H-benzo[d]imidazol
(102)

Br

O
\ /C I I
\S 2115

oy
HN / N

C3|‘/|7

268.7 mg N!-propil-4-(etilsiilfonil)-benzen-1,2-diamin (1.11 mmol) ve 248.7 mg 5-
bromo-indol-3-karboksaldehit (1.11 mmol) baslangi maddelerinden hareketle
sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (2:1:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 15.87 verimle 78.6 mg iirlin elde

edildi.
Erime noktasi: 234 °C
Kiitle Spektrumu: MS (ESI+) m/e: 446.32 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.87 (t, 3H, CH2-CH2-CHs), 1.11 (t, 3H, CH2-
CH3), 1.76-1.82 (m, 2H, CH2-CH2-CHs), 3.29 (g, 2H, CH-CHs), 4.47 (t, 2H, CHo-
CH,-CHs) 7.35 (d, J=8.0 Hz, 1H), 7.49 (d, J=8.8 Hz, 1H), 7.7 (d, J=8.4 Hz, 1H), 7.84
(d, J=8.4 Hz, 1H), 8.11 (s, 1H), 8.16 (s, 1H), 8.6 (s, 1H), 11.98 (brd s, 1H, NH). 13C
NMR (DMSO-ds) 3 ppm 7.39, 10.92, 22.35, 45.54, 49.66, 103.93, 110.76, 113.28,
113.95, 118.52, 120.85, 123.77, 125.14, 128.09, 128.24, 131.59, 134.81, 138.87,
142.40, 151.52

Elementel Analiz: C20H20BrNz:025-0.1H20

%C %H %N %S
Hesaplanan: 53.59 454 937 7.15
Bulunan: 53.26 451 956 6.98
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Defaultfile
FI-B7 464 (4.640) Cn (Cen,2, 80.00, HY) 1: Scan ES+
100 445,32 7.08e7
!' 44827 !
|
446.03
5 448,71
Yo
449 23
448 62
444,92
| 44997
i 443 04450.68
! 126.09 389.29
e A g s TN me SO e,
150 200 250 300 350 400 450 500 550 600 650 700 750 8OO0 BSO
Sekil 3.140. 102 no’lu bilesigin kiitle spektrumu
FI-8T7 "
—— :q; Agilent Technologies
PI-87

Data Collacted sas
maE 400 e ouryd 00
Arehive dlzectorys
Fhoms /vnmel/ veareys /date
Sample dires
FI-87_28358329_01
FldFils: FROTON_03

Pulss Bequeses: FROTGH (sdpul)
Bolvanti dmss
Data collacted omi Mar 20 3018

Temp. 458 € 7 M4 R
psEators womrl

Belax. delay 1.000 wes
Fulus 45.0 dagcsss

Aeq. bime 3,550 sws

Width £482.0 W

8 repetiticme

CASEITE W1, 400.1733761 Mz
EATA FROCESEING

FT size 3ITER

Tetal kims 0 min 31 wee

,L il ! JJ_L

L L e e

LI U B B L B

R e an s AR B |
13 12 11 10 [ ] 7 [ 5 4 3 2 1 [ -1 ppm

Sekil 3.141. 102 no’lu bilesigin *H NMR spektrumu
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FI-87_30150530_01
FidPile: curcmnt

Pules Ssquenos: CARBON {sdpsl)
Solvenk: dnso
Dats collected cor HMar 30 3015

Temp, 36,0 €/ IWAE
Cperator: veaTl

felax, dalay 1800 mac
Pulms 45.0 degress

e, Glms 1550 mec

Widih 211418 He

138 sepetibions

COSEEVE CLY. 100.6143768 e
EEcURLE M1, 400.1779558 MEx
Fowar 18 4B

comtimesanly on

MALTE-16 modulated

DT TROCEEATHG

Line bresdening ¢.3 25

FT size 65538

Tokal bime 84 i

- Agilent Technolagies

T T T T T T

180 1e0

T

R L N S e T e

140 120 100 80 (1] 40

Sekil 3.142. 102 no’lu bilesigin 3C NMR spektrumu
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3.6.50. 2-(1H-indol-3-il)-1-biitil-5-etilsiilfonil-1H-benzo[d]imidazol (103)

N\ /C2H5

228 mg NI-biitil-4-(etilsiilfonil)-benzen-1,2-diamin (0.89 mmol) ve 129 mg indol-3-
karboksaldehit (0.89 mmol) baslangi¢ maddelerinden hareketle sentezlendi. Olusan
iriin  kloroform/etilasetat/hekzan (2:1:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 13 verimle 44 mg {iriin elde edildi.
Erime noktasi: 177 °C
Kiitle Spektrumu: MS (ESI+) m/e: 382.21 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): 8 ppm 0.80 (t, 3H, CHa-CH,-CH2-CHs), 1.10 (t, 3H,
CH,-CHs), 1.27-1.32 (M, 2H, CH,-CH,-CH2-CHs), 1.71-1.75 (m, 2H, CH-CH,-CHo-
CHs), 3.30 (q, 2H, CH2-CHs), 4.50 (t, 2H, CH2-CH2-CHo-CHs), 7.15-7.24 (m, 2H, CH-
5°,6"), 7.51 (d, J=7.6 Hz, 1H), 7.70 (dd, J=8.8 Hz, J=1.6 Hz, 1H), 7.85 (d, J=8.4 Hz,
1H), 8.06 (d, J=2.4 Hz, 1H), 8.12 (d, J=1.6 Hz, 1H), 8.34 (d, J=8.0 Hz, 1H), 11.84 (brd
s, 1H, NH). 3C NMR (DMSO-ds) & ppm 7.33, 13.42, 19.31, 31.02, 43.90, 49.65,
104.16, 110.62, 111.79, 118.31, 120.41, 120.67, 121.36, 122.43, 126.36, 126.71,
131.35, 135.96, 138.77, 142.50, 152.10

Elementel Analiz: C21H23N302S-0,2 H20
%C %H %N %S

Hesaplanan: 65.49 6.12 1091 8.32

Bulunan: 65.20 6.11 11.10 8.30
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Default file

FI-89 307 (3.070) Cn (Cen.2. 80.00, HE) 1. Scan ES+
| 100~ 3s2.21 1.34e8
i'
§
:'
B
383,34
381.11
384.17
380.52|
81
s79.77] 384.8
2687.51 85.34
}72'16 223.51 n 377.89. N 4447847206 51067 53247 ?SS'TE 608,89

175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600

Banple Bamas
FI-a3
Data Collsabsd an
mecuryd00-massuryd 00
Arnhivve dirastosyr
b roms fraeceye/date.
Hample directoryr
FI-33_J01503326_81
Fidrila: PROTON 02

Pulas Ssquencs: PROTON (aZpull
Bolvaat: dams
Dakn eollecked car Hax 26 3015

Tamp. 34.0C / 3971 K
Opeazator: vmarl

Ralux. dalsy 1.000 ssc
Pulss 45,0 degeees
. time 2.537 sec
Width §452.0 Hz
0 Tepatitions
CBSESVE W1, 400.1756761 MEe
DATR
FT size 1ITER
Totad tims O min 33 ses

miz

Sekil 3.143. 103 no’lu bilesigin kiitle spektrumu

3;:} Agilent Technologies

i

0 ] L] 7 L] 5 4 3 2

Sekil 3.144. 103 no’lu bilesigin *H NMR spektrumu

T S
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i
Dubs Collected smn
marowryd 00 -mar sary 400
Arenive dirscteryr
/bose fvonr ]/ weareys/date
Sample directooyt
PI-83_J0U58358_61
Fidrile: curzen:

Fulee Sequance: CARBCH (sdpel}
Bolvenk: damo
Dats oollected on: Mar 30 2005

Temp: 34.0 CF IHT.1 K
Sgerator: vamcd

Helax. delay 1.000 sso
Fulse 5.0 degress

Aoq. time 1.304 sec

Width 35135.6 Hx

3988 cupstitiona
OMEERVE €13, 1006343840 s
DECOUPLE W1, 400.1T79555 Mms
Parwar 36 4B

i

L] L

L_‘

T TR

I

220 200 180

TTTTI T T T T T T TTreT IREAANEEERE RERES RN SN T T T

160 140 1zo 100 80 &0

Sekil 3.145. 103 no’lu bilesigin *C NMR spektrumu

T
40
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3.6.51. 2-(5-Kloro-1H-indol-3-il)-1-biitil-5-etilsiilfonil-1H-benzo[d]imidazol (104)

of
0
O
HN

277 mg N-biitil-4-(etilsiilfonil)-benzen-1,2-diamin (1.08 mmol) ve 194 mg 5-kloro-
indol-3-karboksaldehit (1.08 mmol) baslangic maddelerinden hareketle sentezlendi.
Olusan firiin kloroform/etilasetat/hekzan (1:2:2) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 14.43 verimle 65 mg tiriin elde edildi.
Erime noktasi: 221 °C
Kiitle Spektrumu: MS (ESI+) m/e: 416.33 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): 8 ppm 0.87 (t, 3H, CHo-CH-CH2-CHa), 1.13 (t, 3H,
CH,-CHs), 1.32-1.37 (M, 2H, CH2-CH,-CH,-CHg), 1.75-1.79 (m, 2H, CH2-CH,-CHo-
CHs), 3.30 (q, 2H, CH2-CHs), 4.51 (t, 2H, CHa-CH2-CH2-CHs), 7.28 (dd, J=8.4 Hz,
J=2.4 Hz, 1H), 7.58 (d, J=8.4 Hz, 1H), 7.74 (dd, J=8.4 Hz, J=2.0 Hz, 1H), 7.88 (d,
J=8.8 Hz, 1H), 8.2 (s, 2H), 8.48 (d, J=2.4 Hz, 1H), 12.08 (brd s, 1H, NH). *C NMR
(DMSO-ds) & ppm 7.45, 13.58, 19.44, 31.14, 44.01, 49.69, 104.05, 110.76, 113.57,
118,57, 120.78, 120.90, 122.65, 125.31, 127.63, 128.33, 131.59, 134.60, 138.84,
142.45, 151.55

Elementel Analiz: C21H22CIN30O2S-0.1H20
%C %H %N %S

Hesaplanan: 60.37 5.35 10.05 7.67

Bulunan: 60.23 5.37 10.38 7.62
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Default file
FIS5 390 (3.903) Cn (Cen,2, 80.00, Ht)
100

1: Scan ES+
4-|e|.33 4.5087
|
415.82
1
415.54
418 44
415.16
41925
19.66
A5 757.17 799.93
(1 sz seoss ssmagesize  TOTATTNS
450 500 GO0 650 700 750 BOD

Sekil 3.146. 104 no’lu bilesigin kiitle spektrumu

Sarple mame:
-3
bata Collected cni
Berzirpd Chomerdrpad
Archive divectsTyi
Sbone/vaarl/vEncird/ dhLE
Sasple direstorys
FI-B3_ 20250418 91
Fadriie: FhoToN 8

Tuléd Sequebis: FROTON (Ripal)
Bolvent: dmmo
Data collected ofi: ApE 16 2015

peracor: vnarl

Relax, delsy 1,000 mac
Pulss 45,0 degress

Agg. tima 3,559 maz

width 640,40 Hu

9 Tepaciticoa

CRSEXYE ML, 4001753623 s
BATA FROCESSTHG

PT size 32764

Total tims @ miz 31 aac

11 iz 11 io

A Agilent Technologies

Sekil 3.147. 104 no’lu bilesigin *H NMR spektrumu
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PI-56

Suxpla Ware:
1.5
Data Collected sa
FaToury 10-marcury 400
Azchive dizsctosy:
J haten.{ ¥TRTL fomETayw data
Samgla diractesy:
5 _19L58416_81

- arramt

7
Feles Seguence: CARBON [sdpml}

Salvent: dmes
fata nollscesd om: Rpr 16 200%

Gparatar: vemel

. dulay 1.000 swa
Pulms 45.0 dag=
Ao, ties 1,304 seq
Width 25135.6 Oz
320 repatitions

CRSEIVE C13, 1006343734 Mz

caccortE L, 4001779555 Mz
Fowar 30 43
ceatizucarly on
BALTE-16 modulated

DATH PROCESSING
Line brosdemisg 0.4 ¥s

& GEG1E

i
|
|

Agilent Technologies

e

220 200 1EQ g0 140 129 100 a0 EQ 40

Sekil 3.148. 104 no’lu bilesigin 3C NMR spektrumu
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3.6.52. 2-(5-Bromo-1H-indol-3-il)- 1-biitil-5-etilsiilfonil-1H-benzo[d]imidazol
(105)

Br

220.2 mg N-biitil-4-(etilsiilfonil)-benzen-1,2-diamin (0.86 mmol) ve 194 mg 5-
bromo-indol-3-karboksaldehit (0.86 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (2:2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 10.11 verimle 40 mg {iriin elde

edildi.
Erime noktasi: 235 °C
Kiitle Spektrumu: MS (ESI+) m/e: 460.28 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.86 (t, 3H, CHo-CH,-CH2-CHs), 1.13 (t, 3H,
CH,-CHs), 1.30-1.39 (M, 2H, CH,-CH,-CH2-CHs), 1.73-1.80 (M, 2H, CH,-CH,-CHo-
CHs), 3.33 (q, 2H, CH2-CHs), 4.54 (t, 2H, CHa-CH2-CH2-CHs), 7.38 (dd, J=8.8 Hz,
J=16 Hz, 1H), 7.53 (d, J=8.4 Hz, 1H), 7.78 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.88 (d,
J=8.8 Hz, 1H), 8.17 (s, 1H), 8.2 (d, J=1.6 Hz, 1H), 8.62 (d, J=2.0 Hz, 1H), 12.06 (brd
s, 1H, NH). 3C NMR (DMSO-ds) & ppm 7.40, 13.52, 19.39, 31.09, 43.98, 49.66,
103.92, 110.72, 113.28, 113.96, 118.54, 120.86, 123.73, 125.14, 128.11, 128.23,
131.59, 134.81, 138.79, 142.42, 151.48

Elementel Analiz: C21H22BrNsz025-0.1H20
%C %H %N %S

Hesaplanan: 54.57 4.84 9.09 6.93

Bulunan: 5428 4.67 951 6.96
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Default file

FI-86 571 (5.715) Cn (Cen,2, 80.00, Ht) 1: Scan ES+
460.26 1.18e8
100-
455.84
459,55
462 .63
%.
459.23.463.32
463 68
458.71la64.00
458.06._f1464.59
457.59. W 485,57
I o 13?,-35ﬁ 300,45 _412.88 ) 588.87 620,50630.86
| B T S Bt RS - T T T t T T et T T
! 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650
Sekil 3.149. 105 no’lu bilesigin kiitle spektrumu
T-I-9%6

Bample Hams
P-I-36
Bass Collactad om:
azensyd 00 meraunyd 00
Arohive directomy:
hcme/ vEBEL/ BT A0 488
Sampla diTactery:
FoI.36_318150415_03
FldFile: FROTOH_02

Fulss Segesnce: PIOTCN (epull
Soivest: cama
Data coliected om: kpr 35 3815

Temp. 250 C 7 I5R.A R
OpeEatoF: vimrl

Rulan. deley 1.000 sec
Fules 45.0 dagzssn

R=q. time 2.559 sen

Widsh G402.0 Nz

# rapatitions

COSERVE WD, 400.1758643 WHs
CATA FRCCTASEHG

PT aiza 33749

Total tims 3 mim 11 was

| JJJ_!J

T T mmmmam e

13 12 11 io 3 8

-

— T T T T

[

<EF- Agilen Technalogies

Sekil 3.150. 105 no’lu bilesigin *H NMR spektrumu
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BATCRrrARE - neTcTydd
Arehive ALCEILATY:

fhome/v=arl /veareys/ data
sasple direstecy

P-I-B6_3001B5418 23
PLAFile: sorremt

Pules Saguence: CKEBOH [alpsil
Solvent: dase
Dats walliscted om: Apr 1% I01%

Tesp. ¥5.0 € 7 3963 K
oparator: vimsl

Malan, dalsy 1,000 mas
Fu .0 degzess

hog, wime 1,660 mac

Wideh 21141.6 Ha

256 repetizicos

ceszavE €13, L00.634177F MHE
PECCUPLE I, 400.1779555 Mz
Fowar 34 ds

aonT inucualy an

Liza broadesisg 0.3 Hz
T osiee §5514
Total tims 3 Br, 48 mia

i Agileni Technologies

an 14 40
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3.6.53. 2-(1H-indol-3-il)-1-sikloheksil-5-etilsiilfonil-1H-benzo[d]imidazol (106)

0
v CoH
g 25

264.6 mg N!-siklohekzil-4-(etilsiilfonil)benzen-1,2-diamin (0.94 mmol) ve 136 mg
indol-3-karboksaldehit (0.94 mmol) baslangi¢ maddelerinden hareketle sentezlendi.
Olusan {riin  kloroform/etilasetat (1:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 68.6 verimle 262.5 mg iiriin elde edildi.
Erime noktasi: 250 °C
Kiitle Spektrumu: MS (ESI+) m/e: 408.44 (% 100) (M*+H)

'H NMR (400 MHz, DMSO-ds): & ppm 1.14 (t, 3H, CH>-CHgs), 1.32-1.43 (m, 3H,
sikloheksil), 1.66 (d, 1H, sikloheksil), 1.85-1.98 (m, 4H, sikloheksil), 2.29-2.37 (m,
2H, sikloheksil), 3.30 (g, 2H, CH»-CHg), 4.62-4.68 (m, 1H, sikloheksil), 7.15-7.26 (m,
2H, CH-5",6"), 7.55 (d, J=8.4 Hz, 1H), 7.68 (dd, J=8.8 Hz, J=1.6 Hz, 1H), 7.84 (d,
J=2.8 Hz, 1H), 7.97 (d, J=8.0 Hz, 1H), 8.10 (d, J=8.8 Hz, 1H), 8.14 (d, J=1.6 Hz,
1H), 11.79 (brd s, 1H, NH). 3C NMR (DMSO-ds) 6 ppm 7.28, 24.32, 25.47, 30.49,
49.70, 56.58, 104.18, 111.96, 113.11, 118.84, 120.12, 120.29, 122.27, 126.46, 127.13,
131.29, 136.05, 136.85, 143.42, 152.21.

Elementel Analiz: C23H25N302S-0.3H20
%C %H %N %S

Hesaplanan: 66.89 6.25 10.17 7.76

Bulunan: 66.57 595 994 7.97
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[Default file

IFI30 335 (3.353) Cn (Cen,2, 80,00, Hi) 1: Scan ES+
100~ 408 44 4 Bae7
95

i
400,51
410.43
144.08 430,53
3449,
oo 22967 20348 35207 | T8 390855255 62834 cases 7426776277
ket T T T T t t u T Ty T Ly miz

150 200 250 300 350 400 450 500 | 550 | BOD | GEO 700 A0 mmn

Sekil 3.152. 106 no’lu bilesigin kiitle spektrumu

4% Agilent Technologies

Baga Sollected ome

marcanrdit-me rosryd 38
Azchive dirsctory:

Jhone el fereyn S date
Sample directazy:

FT-00 20141224 81
Pidriles morTan &

Pulad Seuancsi PROTOH (S3pull
Solvests dman
Data collsctsd on: Beo 36 2014

Tamp. 35.0 0/ Il E
Oparator: vamel

Ralaw. dulay 1,000 sac

Pulas 45.0

Aeg. tima 1880 mas

Widek B402.0 Nx

B rupsriviens

CBEERVE ML, 400.1759677 e |
DATA FROCESEING

FT wlue 3ETEE

Tatal time 0 min 71 eec

13 1z 11 10

Sekil 3.153. 106 no’lu bilesigin *H NMR spektrumu
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Duta Coliscted om:
mezcurydii-mercosydes
archive dirsctory:
Vhome! vzl vaacaya/dats.
sample direstoryi
FI-N3_I0M4133F 01
FidPile: currest

Fulss Sagrance: CARBON {e2pul)
Selwant: dmse
Data mollsctsd em: Dae 26 2004

Temp. 35.0 € 4 ME.1 K
CpaTatar: Al

Ralax. dalsy 1.000 msc
Fulse 45,0 degress
neg. wims 1,588 ses
Width 13416 B
120 wapstitions
CRSERVE C11. 13%. 6343846 M0
DECOUPLE N1, &30.17795355 Mz
Fewar 38 an
cemtioucualy ca
WALTE-1§ modulated
BATH PROCEREING
Line brcadening 0.5 s
PT mize 53510
Total kime 1 hr, 6 min

Agilent Technologies

s o e e R A

T
180 160

140 8o &0 40

Sekil 3.154. 106 no’lu bilesigin 3C NMR spektrumu
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3.6.54. 2-(5-Metoksi-1H-indol-3-il)-1-sikloheksil-5-etilsiilfonil-1H-
benzo[d]imidazol (107)

297 mg N-siklohekzil-4-(etilsiilfonil)benzen-1,2-diamin (1.05 mmol) ve 184 mg 5-
metoksi-indol-3-karboksaldehit (1.05 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iiriin kloroform/etilasetat (1:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 13.3 verimle 61 mg iirlin elde edildi.
Erime noktasi: 163 °C
Kiitle Spektrumu: MS (ESI+) m/e: 438.45 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 1.13 (t, 3H, CH2-CHa), 1.32-1.44 (m, 3H,
sikloheksil), 1.66 (d, 1H, sikloheksil), 1.85-1.98 (m, 4H, sikloheksil), 2.30-2.36 (m,
2H, sikloheksil), 3.31 (g, 2H, CH»-CH3), 3.77 (s, 3H, O-CHz3), 4.60-4.66 (m, 1H,
sikloheksil), 6.89 (dd, J=8.8 Hz, J=2.4 Hz, 1H), 7.44 (d, J=8.8 Hz, 1H), 7.44 (d, J=2.8
Hz, 1H), 7.67 (dd, J=8.8 Hz, J=1.6 Hz, 1H), 7.79 (d, J=2.8 Hz, 1H), 8.09 (d, J=8.8
Hz, 1H), 8.14 (d, J=1.6 Hz, 1H), 11.68 (brd s, 1H, NH). 13C NMR (DMSO-ds) & ppm
7.37, 14.04, 24.38, 25.56, 30.55, 49.72, 55.24, 56.63, 59.71, 101.51, 104.01, 112.74,
112.82, 113.17, 118.88, 120.31, 126.95, 127.66, 131.10, 131.25, 136.92, 143.49,
152.45, 154.43.

Elementel Analiz: C24H27N303S-0,8H20

%C %H %N %S
Hesaplanan: 63.77 6.37 9.29 7.09
Bulunan: 63.60 6.40 8.86 6.81
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Default file
Fl-29 409 (4.054) Cn (Cen,2, B0.0O, HY) 1: Scan ES+
100+ 438.45 4 67aT

438,45 875.59

76,64

l440.43 76.84
80
441,59

124.17
307 41 959,80
. [ s 1 *a25.90 . ?17.33 §34.71 762.25818.89874.7 L?s.:m 7 101379

200 300 400 500 600 700 800 900 1000

miz

Sekil 3.155. 107 no’lu bilesigin kiitle spektrumu

FIa2s

Barple Hamai -4 Agilent Technologies
¥1-29
Data Collected ams
narcury400 -meccusrdtl
Archive diractary:
s o] wemiiys Asta
sanple dEESOTOEY|
FI-37_ 30141333 01
Pidrile: PROTCE 02

Fulss Sageanca: PROTON |mZpull
Solvent: dasc
Dwta coliscted on: Dec 31 2834

Temp. 190 ©/ WAL K
Oparator: wmarl

malme. dulay 1.000 ams
Tulee 45.0 degress
Aeg. eime 3559 sae
wideh 6402.% mm |
# vepstinions 1
CREERWE WL, 400.1788877 Mz
DNTA FROCESSTHG

T uize 32768

Total tims 0 min 31 sec

L e e e B T T T N o e e

13 1z 11 10 a a8 T 6 5 d 3 2 1 Q =1 ppm

Sekil 3.156. 107 no’lu bilesigin *H NMR spektrumu
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2 coliected oa:

mareuspd bl -mareuyd 4
hronive ALrstorys

S i 1 Sy data
Gurpls dirsstorys

FI-20 30141232 01
Fifyila: carrant

Fulse Seguence: CARBON {sipul)
Sclvent: gmsa
Data collected cor Dec 31 2004

Temp. 2%.0 0 ; 0.1 K
Oparator: vmesi

melax. deley i.500 sec
Fulss 85.0 dagress

Ay, uims 1,554 ses

Width 21416 BE

576 repatitions
COASERVE C1S, 160.0241775 MEz
CECOUPLE W1, 460.177955% mms
rosz 38 an

comtinuously om

MALTE-L6 madulated

EATA PROCRASTMD

Line Eroadening 0.5 B

P onize 3536

Total time 1 hr, 20 mia

Agilent Technologies

R e R

igo 160
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3.6.55. 2-(5-Kloro-1H-indol-3-il)-1-sikloheksil-5-etilsiilfonil-1H-benzo[d]imidazol
(108)

Cl

314.8 mg N-siklohekzil-4-(etilsiilfonil)benzen-1,2-diamin (1.12 mmol) ve 199.8 mg
5-kloro-indol-3-karboksaldehit (1.12 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan iiriin kloroform/etilasetat (2:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 40.66 verimle 201.3 mg iiriin elde edildi.
Erime noktasi: 182 °C
Kiitle Spektrumu: MS (ESI+) m/e: 442.41 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 1.14 (t, 3H, CH,-CHa), 1.38-1.43 (m, 3H,
sikloheksil), 1.67 (s, 1H, sikloheksil), 1.86-2.00 (m, 4H, sikloheksil), 2.30-2.35 (m,
2H, sikloheksil), 3.33 (g, 2H, CH>-CHz), 4.63-4.69 (m, 1H, sikloheksil), 7.26 (dd,
J=8.8 Hz, J=2.0 Hz, 1H), 7.59 (d, J=9.2 Hz, 1H), 7.71 (m, 1H), 7.98 (d, J=2.0 Hz,
1H), 8.05 (d, J=1.6 Hz, 1H), 8.15 (m, 2H), 12.06 (brd s, 1H, NH). 3C NMR (DMSO-
ds) 6 ppm 7.35, 24.33, 25.43, 30.42, 49.65, 56.94, 103.06, 113.64, 113.78, 118.48,
119.64, 120.88, 122.60, 125.31, 127.56, 129.22, 131.93, 134.68, 136.47, 141.93,
151.22

Elementel Analiz: C23H24CIN3O2S

%C %H %N %S
Hesaplanan: 6250 5.47 951 7.25
Bulunan: 62.23 571 894 7.12
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Default file

IF132 388 (3.683) Cn (Cen,2, B0.00, HY 1: Scan ES+
| 100~ sz 3.91e7
:
}
!
%
444,42
883.52
l445.46 85.72
145 47 883143997 63
132.18 839.18 1041.22
21922060 27348 36386 || 4g009 34969 71155 7907 83978 [ oorss ! 112512
c*.lll III T T T .I I“ |I T T T ILI T T L II _.lll_ T T T 'I"ml"Zl
200 00 400 500 | 600 700 800 900 1000 | 1100 1200 |

Sekil 3.158. 108 no’lu bilesigin kiitle spektrumu

.\ Agilent Technologies

mercunpiSb-asroary40s
Archive dirsctorr:

Froma fvnmEL S mar ey date
Smmple dlvestorys

PI-32 20241338 01
Piayile: DROTON 83

Pulas Ssquamce: PROPON (a3pul)
Solwant: dmss
Data =allectsd em: Dee 26 2014

Tesp. 13.0 C 4 061 K
Cperator: vmmsl

Acy. uise 3,553 ses
Whath §493.0 Hs

3 Tepesisions

CASERVE W1, 435.1789677 MEx
CATA PROCESSTNG

PT siza 13768

Toral blms O mis Bl ses

13 12 i1 10 9 8 7 [ 5 4 3

Sekil 3.159. 108 no’lu bilesigin *H NMR spektrumu
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ri-3z

Eample Hamas

TaTCuCydi8-aauTydl
Archive directorys

#home i vomel ! vancsy e/ data
Bamgle direstory:

PT-33_30141328_01
PiaFils: currenc

Fulse Sequacce: CARRON (aipull
Solvent: dmsa
Tmta collected co: Dec 36 2014

Tamp. 25.3 & 7 398.1 E
paratar: wearl

Ralax. dalay 1.000 ma=
Fulse 43.5 dagress

Acg. bime 1.550 ses

Width 31343.6 Ep

448 repevitions

3. 104.8343TER Mx

DECOUPLE H1, 404.1779585 Mamz
Fewar 13 4B

costinucusly oo

WALTE-1§ modulated

BATA PROCESSING

Lime broadening 0.5 Er

FT miza $3535

Total time 1 hr, 28 min

Agilent Technologies

Sekil 3.160. 108 no’lu bilesigin 3C NMR spektrumu
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3.6.56. 2-(5-Bromo-1H-indol-3-il)-1-sikloheksil-5-etilsiilfonil-1H-
benzo[d]imidazol (109)

Br

310.9 mg N-siklohekzil-4-(etilsiilfonil)benzen-1,2-diamin (1.10 mmol) ve 245.5 mg
5-bromo-indol-3-karboksaldehit (1.10 mmol) baslangi¢c maddelerinden hareketle
sentezlendi. Olusan iiriin kloroform/etilasetat (1:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflastirildi. % 78.9 verimle 335 mg iiriin elde edildi.
Erime noktasi: 184 °C
Kiitle Spektrumu: MS (ESI+) m/e: 486.40 (% 90) (M*+H), 488.44 (%100) (M*+2)

IH NMR (400 MHz, DMSO-de): & ppm 1.13 (t, 3H, CH2-CHa), 1.40-1.42 (m, 3H,
sikloheksil), 1.67 (s, 1H, sikloheksil), 1.86-1.98 (m, 4H, sikloheksil), 2.29-2.35 (m,
2H, sikloheksil), 3.31 (g, 2H, CH>-CHz), 4.63-4.69 (m, 1H, sikloheksil), 7.36 (dd,
J=8.4 Hz, J=1.6 Hz, 1H), 7.53 (d, J=8.4 Hz, 1H), 7.68 (dd, J=8.4 Hz, J=2.0 Hz, 1H),
7.93 (d, J=2.8 Hz, 1H), 8.10 (d, J=8.8 Hz, 1H), 8.18 (d, J=1.6 Hz, 1H), 8.21 (d, J=1.6
Hz, 1H), 11.99 (brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm 7.27, 24.32, 25.41,
30.45, 49.65, 56.65, 103.78, 113.05, 113.21, 114.00, 118.91, 120.40, 122.70, 124.92,
128.30, 128.40, 131.47, 134.83, 136.76, 143.23, 151.43

Elementel Analiz: C23H24BrN3O2S-0.3H20
%C %H %N %S

Hesaplanan: 56.16 5.04 854 6.51

Bulunan: 5585 4.85 8.15 6.43
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Default file

FI33 374 (3.744) Cn (Cen,2, 80,00, Ht)

1: Scan ES+
100~ 488.44 2.85¢!
486.40|
%_
486.00)
873.48
485,38
l974.48
490.48 $71.38k676.42
1 971.0
145.15 201.04 [491.74 e
oo 32518 349 69 .. 61428 0384802048234 o0 00 |O7T68 112569 1168.41
L T T T T T II T ‘I“ 3 T T ulI.II II L IIJLI... L T
200 300 400 500 600 700 800 800 1000 1100 1200 T
Sekil 3.161. 109 no’lu bilesigin kiitle spektrumu
FI-33

tata collectsd smi
merouTy L00-RaTaryd00
Archive dirmezory:
hmmavrst fvmraya Jdaka
Sample direessey:
FI-33 30141236 01
Fidrile: TROTON_02

Pulse Segeence: FROTON {sdpul)
Solvent: dmsec

Pats ooliscted oni e 36 3904

EENI T
P

ey
Cperarer:

malaw. dalay 1.000 se0
Palas 450 degress

Aog. tims 3350 maz

Midek £402.0 Nx

B repetiticas
GBEEAVE KL, 400.1753680 MHE
BATH FRGCESRING
T sdas 33768
Tatal time 7 min 11 mac

"-‘ Agilent Technologics

13

10 9 B T 3 5 4 3

Sekil 3.162. 109 no’lu bilesigin *H NMR spektrumu

-
T e
1 o -1 ppm
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marsurydl-neroury4 00
Arehive dizectasyr
Shme ennel vnmsays (data
Saumple directoryi
FI-33_a0143336_0L
FidFiles CARBGH 0L

Pelne Sequence: CARSON (wlpall
Salvent: dmac
Data collactsd sn: Dez 26 2014

g
e AT

5.0 ¢/ 3081 E
ATl

Relax. dslay 1.000 mec
Fulue 45.0 degreea
Rog. time 1.550 sac
widsh 11416 Nz
Fli repetisione
CHEERVE 13, 1008343048 BNz
DECOUPLE WL, 400.17TPEZS BNz
Piwaz 38 A3
cantiseoudly an
WALTZ-16 modulakad
DNTA FROCESEING
Line nrosdssing 2.5 H3
FT sias G5IIE
Total time 1 hr, 30 min

Agilent Technologies

B R d

ileo 1E0

140 iza 100 BO

Sekil 3.163. 109 no’lu bilesigin 3C NMR spektrumu
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3.6.57. 2-(1H-indol-3-il)-1-benzil-5-etilsiilfonil-1H-benzo[d]imidazol (110)

A\ /CzH5
N S
7 0]

230.4 mg N-benzil-4-(etilsiilfonil)benzen-1,2-diamin (0.80 mmol) ve 115.2 mg indol-
3-karboksaldehit (0.80 mmol) baslangi¢c maddelerinden hareketle sentezlendi. Olusan
tiriin kloroform/etilasetat (1:1) solvan sistemi kullanilarak kolon kromatografisi ile

saflastirildi. % 20 verimle 66.2 mg {iriin elde edildi.
Erime noktasi: 252 °C
Kiitle Spektrumu: MS (ESI+) m/e: 416.52 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): 5 ppm 1.14 (t, 3H, CH2-CHs), 3.31 (g, 2H, CHa-
CHs), 5.85 (s, 2H, CH), 7.09 (d, J=7.2 Hz, 2H), 7.19-7.34 (m, 5H), 7.49 (d, J=7.2
Hz, 1H), 7.68-7.78 (m, 3H), 8.19 (s, 1H), 8.44 (d, J=7.2 Hz, 1H), 11.77 (brd s, 1H,
NH). 3C NMR (DMSO-ds) 3 ppm 7.38, 47.38, 49.68, 103.92, 110.74, 111.87, 118.48,
120.63, 121.09, 121.50, 122.63, 125.96, 126.33, 126.84, 127.48, 128.93, 131.90,
135.98, 136.57, 139.12, 142.69, 152.61

Elementel Analiz: C24H21N302S-0.5C4HsO2-0.5H20
%C %H %N %S

Hesaplanan: 66.65 5.59 8.97 6.84

Bulunan: 66.68 540 898 6.90
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Default file —
FI36 329 (3.283)
1:
m}‘ 416.52 S Sour
%
417 49
831.56
418.68
53,60
41950
e..*.'....L...|,L...-......... lm{
150 200 250 300 350 400 450 500 550 600 | €50 | 700 | 750 BOD | ge0 T2

PI-3§

Sarpla Wama:
FI-36
Eata Sollegted cmi
ReTEuTyAD0-RaTTREyAGE
Archive dirsctoays
homa vamsl/ veacEya fGat s
Sample dicestery:
rI-34_ 30141336 01
rldrile: FnoTOR_ 03

Fulse deguemce; FROTCN |eipul)
Solvenk: dmeo
Eata oollected omi Ges 36 2004

Tasp. 28.8 & /) 281 K
Cpacator: wamrl

Balan. delay L.000 se0
Fules 45.0 degress

Xog. time 2.33F mec

Width §403.0 Ex

8 rupatitions

CHSERVE  H1, 400.1758673 mmr
DATA FROCESSING

FT osize 33768

Tatal time 0 mia 33 seo

Sekil 3.164. 110 no’lu bilesigin kiitle spektrumu

.- Agilent Technalogies

ILM!___LMUQ.

T T Y

S e BManama T . S R B e e e e B e

13 1z i1 ig E] 8 7 € L] 4 3 2 1 ] -1 ppm

Sekil 3.165. 110 no’lu bilesigin *H NMR spektrumu
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-4
Aample Hame: G Agilent Technologies
riose
bata csllestd s
L L
Archive girectorys
/Boma fvemrl/venssys st
Sample dirsctory:
FI-36 20161226 01
Fidrile: cacrast

Fulse Seguemce: CARBON {m2pul)
Selrsat: dmss
Caza collected ca: Dec 36 2044

Tamp. 23.0 € ; IPE.1 K
Cparstor: wmmel

Malix. delay 1.800 ses
Fulss 45.0 degress

hog. tims 1.550 sen

Width J1141.6 Hz

784 Taperitions

CASERVE C13, 189.6243768 Mz
DECOUPLE 1, 489.1772535 Mm:
Powear 34 dn

T mize 42538
Total bime 2 br, 58 min

B e R

120 00 a0

e

180 160

Sekil 3.166. 110 no’lu bilesigin 3C NMR spektrumu
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3.6.58. 2-(5-Metoksi-1H-indol-3-il)-1-benzil-5-etilsiilfonil-1H-benzo[d]imidazol
(1112)

203 mg N!-benzil-4-(etilsiilfonil)benzen-1,2-diamin (0.70 mmol) ve 123 mg 5-
metoksi-indol-3-karboksaldehit (0.70 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {iriin kloroform/etilasetat (1:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflastirildi. % 11.5 verimle 36 mg iiriin elde edildi.
Erime noktasi: 296 °C
Kiitle Spektrumu: MS (ESI+) m/e: 446.39 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): § ppm 1.13 (t, 3H, CH2-CHs), 3.32 (g, 2H, CHy-
CHs), 3.80 (s, 3H, O-CHg), 5.83 (s, 2H, CHy), 6.88 (dd, J=8.8 Hz, J=2.4 Hz, 1H), 7.09
(d, J=7.2 Hz, 2H), 7.23-7.39 (m, 4H), 7.67-7.74 (m, 3H), 7.96 (d, J=2.4 Hz, 1H), 8.19
(d, J=1.2 Hz, 1H), 11.64 (brd s, 1H, NH).

Elementel Analiz: C2sH23N303S

%C %H %N %S
Hesaplanan: 67.40 5.20 9.43 7.20
Bulunan: 67.29 545 930 7.16
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Default file
Fl-42 418 (4.212) Cn (Cen.2, 80.00, HY)
100

14476
182.96

22040973 50 299-18 31?—\5%325.5‘2365?.9;373.33 5 40861 | 46830 484.38 52831 571.66

1: Scan ES+
448,39 4.12e7

447 45

448,49

Py

b

150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 515 600 |

Sekil 3.167. 111 no’lu bilesigin kiitle spektrumu

T —
Rechive dizestocy:

Phioms frnmrd ey idate
Bample divastory:

PE-41 20050113 81
FidFile: PROTGN 01

False Sequence: FRCTON (sipull
Bolvent: dman
Dats collected on: Jan 13 3015

Temp, 35.0 C 7 233.1 B
operater) vomrl

Ralax. delay 1.004 mec
Palas 45.0 Ssgrass

Reg. time 3585 mec

Widek E402.5 Mz

16 reparieloss

CREERYE ML, 400.175988% sore
DATA FROCESEING

FT omize 12768
Tatal time 1 min 0 sec

= Agilent Technelagies

i i

7 L 5 4 3 2 i [ -1 pEm

Sekil 3.168. 111 no’lu bilesigin 'H NMR spektrumu
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3.6.59. 2-(5-Kloro-1H-indol-3-il)-1-benzil-5-etilsiilfonil-1H-benzo[d]imidazol
(112)

Cl

O\\ C2H5

HN—

245.6 mg N*-benzil-4-(etilsiilfonil)benzen-1,2-diamin (0.85 mmol) ve 151.6 mg 5-
kloro-indol-3-karboksaldehit (0.85 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iiriin kloroform/etilasetat (1:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 36.3 verimle 139 mg iiriin elde edildi.
Erime noktasi: 246-265 °C
Kiitle Spektrumu: MS (ESI+) m/e: 450.41 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.15 (t, 3H, CH2-CHs), 3.32 (g, 2H, CHy-
CHs), 5.86 (s, 2H, CHy), 7.09 (d, J=7.6 Hz, 2H), 7.25-7.34 (m, 4H), 7.52 (d, J=8.8
Hz, 1H),7.70-7.78 (m, 2H), 7.8 (s, 1H), 8.25 (s, 1H), 8.51 (d, J=2.0 Hz, 1H), 11.95
(brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm 7.31, 47.33, 49.62, 103.71, 110.71,
113.48, 118.61, 120.70, 121.16, 122.66, 125.34, 125.90, 127.45, 128.24, 128.89,
132.05, 134.46, 136.38, 139.05, 142.53, 151.95

Elementel Analiz: C24H20CIN302S-0.2H20
%C %H %N %S

Hesaplanan: 63.55 4.53 9.26 7.06

Bulunan: 63.47 446 9.19 7.05
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Default file

100+

229.11
161.45 &

PE-338

Sample Hame:
FIoe
bats Collested sny
meEGu D0 - o ryd 00
Archive directory:
fhomevEarliTearnye fdace
Sample divectory:
FI-39_20141333 01
FidFile: FROTCH_ D4

Pulss Sequence: FROTOH {m3pul)
Bolwent: dmsc
fata sollected oo Dwe 31 2844

Tesp. 3200 3BEL W
Dperatas: vemsl

Melax. delay 1.800 sws
Pulse 450 degess

Aog. timd 3.550 880

width 6403.0 He

8 repetizions

CRSERVE  m1, &04.1733673 Jmx
DATA PROCESSING

FT sise 33768

Total Gime O min 31 ses

Fl-38 413 (4.134) Cn (Cen, 2, 80.00, Ht)

450|-41
|
|
i
|
]
|
|
452 53
|
|
|453.32
_454.51
285.31 32520  408.54 472,36
! | 547.80 55'5.35 Ba4.51566.41 73471

77523

1: Scan ES+
8.38e8

B803.43

300 350 400 450 500 550 600 650 700

Sekil 3.169. 112 no’lu bilesigin kiitle spektrumu

Agilent Technologies

13 iz i1

Sekil 3.170. 112 no’lu bilesigin 'H NMR spektrumu
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r1-33

Sangle Kams

marcury4iD-zarceryd i
Aschive direstesys

e vl fvams ey idate
sumgle dlrestorys

Fr-18_ 20841231 81
Fidrile: sierent

Filde Sequesce CARBGH (sipul)
Bolvent| dmso
Bata oollested oms Deo 11 3014

Temp. 32.0 C / 388.1 K
Operatar: vemcl

nolax, delay 1,000 ses
Fulas 454 degress

Acg. tima 1.550 mec

Wigth 211416 Ex

138 repesitions
OBEERVE ©3, 104.6243830 M
BECOTELE EL, 4081773555 sme
rosar 38 dm

somtimuously o8

WALTE-16 modulated

TATA PROCESSING

Lize Brcasening 0.3 ms
FToaize 43538

Tosal bime 1 he, 28 min

_,r Agilent Technologies

ia0 180 140 120 io00

Sekil 3.171. 112 no’lu bilesigin 3C NMR spektrumu

a0 0 ppm
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3.6.60.  2-(5-Bromo-1H-indol-3-il)-1-benzil-5-etilsiilfonil-1H-benzo[d]imidazol
(113)

Br

()\\ /02H5

N %
HN—

240.2mg N*-benzil-4-(etilsiilfonil)benzen-1,2-diamin (0.83 mmol) ve 184.7 mg 5-
bromo-indol-3-karboksaldehit (0.83 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan iiriin kloroform/etilasetat (1:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 55.1 verimle 226 mg iiriin elde edildi.
Erime noktasi: 267 °C
Kiitle Spektrumu: MS (ESI+) m/e: 494.30 (% 90) (M*+H)

IH NMR (400 MHz, DMSO-de): § ppm 1.13 (t, 3H, CH2-CHs), 3.33 (q, 2H, CHy-
CHs), 5.87 (s, 2H, CH), 7.08 (d, J=7.2 Hz, 2H), 7.25-7.38 (m, 4H), 7.48 (d, J=8.8
Hz, 1H),7.69-7.78 (m, 2H), 7.87 (s, 1H), 8.25 (s, 1H), 8.66 (d, J=1.6 Hz, 1H), 11.97
(brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm 7.38, 47.34, 49.63, 103.61, 110.75,
113.41, 113.97, 118.68, 121.23, 123.77, 125.25, 125.94, 127.50, 128.10, 128.13,
128.95, 132.05, 134.73, 136.43, 139.10, 142.55, 151.95

Elementel Analiz: C24H20BrN3z025S-0.2H20
%C %H %N %S

Hesaplanan: 57.88 4.12 843 6.43

Bulunan: 5766 4.12 817 6.13
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Default file

FI-40 419 (4.194) Cn (Cen,2, 80.00, Ht) 1: Scan ES+
100- 496.38 1.15e7

494,30

1497.29

493.70) 495 30

146.40 518.23
: . 246.54 32568355 gg388.17 4oy og (

60448 668.79 75136 803.50 32892

! 3 : f miz
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

Sekil 3.172. 113 no’lu bilesigin kiitle spektrumu

FI-40
Saxgile Hama: 43 Agitent Teehnologies

Tz-40
Data Collectsd em:
marcurpddl-mercuryddd
Archive diragrory:
Scma frznrl feareye St
Semple dirsctory:
Fr-dn_38180112 01
Fidrile: FRoTOR 01

Data sellested ca: Jam 13 2018

Tamp. 259.0 € ¢ 198.1 K
OpeTater: vmerl

Rolam, delay Lobbb ses
Fulse &5.0 degress

Aoq. vime 3.558 ses

Wigth G403.0 HE

16 repeciticns

OBSERVE W1, 4001739877 Mmx
DATA FROCESSTNG

T aise 33768

Fosal time 1 mis 0 ses

Sekil 3.173. 113 no’lu bilesigin 'H NMR spektrumu
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Fi-40

BAFG L Hame

FE-40
Data Collected ca

Emrcuspi - anroryend
Arehive dirsstosy:

Moy e S vanssys Mata
Sxmpls Sdrestorys

PI-40_ 70130113 81
FidTile: curcens

Fulas Ssquence: CARSCN (edpell
Salvest: dmso

Dats collected on: Jan 13 3015

Texp. 5.0 C 7 291 K
Opazater: wmerl

Ralax. delay 1.000 sac
Pulse 45.0 degress

hog, time 1.350 sec

Wideh J1141.6 M=

366 Tepetinioms
CHEERVE ©13, 100.5341775 mEs
DECOUFLE W1, 400.17TRESS WEm
Pewar 18 48

Tatal time 1 hr, 38 min

B s = T RIS

is¢

Sekil 3.174. 113 no’lu bilesigin 3C NMR spektrumu

20
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3.6.61. 2-(1H-indol-3-il)-1-(4-florobenzil)-5-etilsiilfonil-1H-benzo[d]imidazol
(114)

209.7 mg N*-(4-florobenzil)-4-(etilsiilfonil)-benzen-1,2-diamin (0.68 mmol) ve 98.7
mg indol-3-karboksaldehit (0.68 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {iriin kloroform/etilasetat (2:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 27.2 verimle 80 mg iiriin elde edild.i.

Erime noktasi: 234 °C

Kiitle Spektrumu: MS (ESI+) m/e: 434.46 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.13 (t, 3H, CH2-CHs), 3.31 (g, 2H, CHy-
CHs), 5.82 (s, 2H, CHy), 7.08-7.24 (m, 6H), 7.48 (d, J=7.2 Hz, 1H), 7.69 (dd, J=8.4
Hz, J=1.6 Hz, 1H), 7.71 (d, J=8.8 Hz, 1H), 7.80 (d, J=2.4 Hz, 1H), 8.17 (d, J=1.2 Hz,
1H), 8.41 (d, J=8.4 Hz, 1H), 11.73 (brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm 7.31,
46.68, 49.62, 103.80, 110.66, 111.82, 115.59, 115.80, 118.46, 120.57, 121.07, 121.45,
122,57, 125,57, 126.26, 126.81, 128.00, 128.08, 131.90, 135.94, 138.95, 142.66,
152.47, 160.11, 162.53

Elementel Analiz: C24H20FN302S-0.5 C4HsO2
%C %H %N %S

Hesaplanan: 65.39 5.06 8.79 6.71

Bulunan: 65.18 5.02 871 6.68
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[Default file

"

Fl48 477 (4.770) Cn {Cen 2, 80.00, Ht)
434.46

1: Scan ES+
1.04e8)

sample Name:
Fi-d%
Datn Callactsd on:
sarcisydtt-mereuryd00
archive direstesy:
fhione/vanrl fvoncayssdats
Gample dirwevosy:
Pr-45 20150313 84
FLAFLLa 1 BN 0T

Fulse Sequemnce) FEOTGN (wipull
Bolvest: mea
Diwta collacted co: Fab 11 2018

Temp. 35.0 € / 151K
dperatori vomel

Relax. delay 1300 pac
Pulss 3.0 degress

Acg. tima 2.589 mes

Width 6482.0 Iz

8 repeuitions
GESERVE  HL, 490 1TEETEN MMEHs
BATE FROCESATHD

PT alzs 1ITER
Total time 0 xim 31 sec

%
435,51
435 49
867.58
124.19 437 57 B57.39.] 868.50
| 2926 4336y S99 63345 Lpar [, 02519 118342 132285 )378%8
o oo T abo Tabo | sb0 | 800 700 | 800 900 1000 | 1100 1200 1300 1400

Sekil 3.175. 114 no’lu bilesigin kiitle spektrumu

i

A Agitent Technologies

____________ e

13 12 11

T T T—r=r=T

1
T
10 e B 7 [ L 4 3

Sekil 3.176. 114 no’lu bilesigin *H NMR spektrumu

A e e e e o L e e

2 1 [} -1 ppm
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Dmta Coilectsd ca:
mersuryd 90 mursurydld
Arenive direstosy:
(o vl fvoRrsye date
Gangle dlrectorys
FI-49_30150313 01
FidFile: cerrwnc

Bules Seguence: CARBON {aZpul
Selvank: dmss
Cata collscted co: Fab 13 2018

Tenp. 35.0 € f IFR.1 K
SpeTater: veasl

Balex. dalay 1.380 sac
Fulse 45.0 degress

acg. time 1,304 sec

Widih 15136.5 Ee

132 repstitions

CREERVE C13, 1996243833 MEz
CECOUPLE W1, 400.17733%5 M
Powar 3% 48

eont inusesly om

HALTE-LF modulated

EATh FROCESATHG

Lins brosdsnisg 0.5 Hx

¥T mize E5536

Total time 40 min

160 140 120 100 ao &0 a0

Sekil 3.177. 114 no’lu bilesigin *C NMR spektrumu

Agilent Technologies
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3.6.62. 2-(5-Metoksi-1H-indol-3-il)-1-(4-florobenzil)-5-etilsiilfonil-1H-
benzo[d]imidazol (115)

167.5 mg N*-(4-florobenzil)-4-(etilsiilfonil)-benzen-1,2-diamin (0.54 mmol) ve 95.2
mg 5-metoksi-indol-3-karboksaldehit (0.54 mmol) baslangi¢c maddelerinden hareketle
sentezlendi. Olusan iiriin kloroform/etilasetat (2:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. % 17.6 verimle 44 mg iirlin elde edildi.

Erime noktasi: 259-260 °C.

Kiitle Spektrumu: MS (ESI+) m/e: 464.36 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.13 (t, 3H, CH2-CHs), 3.32 (g, 2H, CHy-
CHs), 3.80 (s, 3H, O-CHa), 5.82 (s, 2H, CHy), 6.89 (dd, J=8.8 Hz, J=2.4 Hz, 1H),
7.10-7.18 (m, 4H), 7.39 (d, J=8.8 Hz, 1H), 7.67-7.77 (m, 3H), 7.96 (d, J=2.4 Hz, 1H),
8.19 (d, J=1.6 Hz, 1H), 11.66 (brd s, 1H, NH).

Elementel Analiz: C2sH22FN303S-0.2H20
%C %H %N %S

Hesaplanan: 64.27 4.83 9.00 6.85

Bulunan: 64.02 498 8.69 6.62
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Default file o
FI-50 416 (4.192) Cn (Cen.2, 80.00, Ht) 1: Scan ES+
464.36 B.11e7
100+
o
'!
465.45
466,35
486,36
) 19499 51 31917.35 2204527348 3258033716 apraz  46333) THT 50846 gp g
i 4 + . T f T T ¥ . ¥ T T T
180 175 200 235 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600

Sekil 3.178. 115 no’lu bilesigin kiitle spektrumu

FI-50
45 Agilant Technolagies

Dmta Callected cm:

mercury 00 -mer oy 400
Archive directory:

fhoraa fremert drmms ey sdata
sample directory:

PI-50_ 30189232 01
FidFile: PROTON D2

Pulss Saquence: TROTON (adgall
Salvent | dmas
Dats oollected oni Jan 13 015

Temp. 138 C J I9E.1 K
Cparaker: w=msl

Mulaw, delay 1.000 wes
Fulas 43.0 degress

Aog. time 3.589 sec

wideh §453.0 HE

18 zepetitions
COSERVE W1, &00.1758680 some
DATA PIOCEREING

BT pize 1ITER

Total time 1 min & ses

_. Db L

L I T

13 iz 11 10 -] g T - [ 5 4 3 2 1

Sekil 3.179. 115 no’lu bilesigin *H NMR spektrumu
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3.6.63. 2-(5-Kloro-1H-indol-3-il)-1-(4-florobenzil)-5-etilsiilfonil-1H-
benzo[d]imidazol (116)
Cl

161.5 mg N*-(4-florobenzil)-4-(etilsiilfonil)-benzen-1,2-diamin (0.52 mmol) ve 93.7
mg 5-kloro-indol-3-karboksaldehit (0.52 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iiriin kloroform/etilasetat (2:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflagtirildi. %39.8 verimle 97 mg {iriin elde edildi.

Erime noktasi: 230 °C

Kiitle Spektrumu: MS (ESI+) m/e: 468.47 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): 5 ppm 1.12 (t, 3H, CH2-CHs), 3.32 (q, 2H, CHa-
CHs), 5.83 (s, 2H, CHy), 7.08-7.15 (m, 4H), 7.24 (dd, J=8.8 Hz, J=2.0 Hz, 1H), 7.50
(d, J=8.4 Hz, 1H), 7.69 (dd, J=8.4 Hz, J=2.0 Hz, 1H), 7.76 (d, J=8.4 Hz, 1H), 7.9 (s,
1H), 8.22 (d, J=1.6 Hz, 1H), 8.48 (d, J=2.4 Hz, 1H), 11.96 (brd s, 1H, NH). 3C NMR
(DMSO-ds) 5 ppm 7.31, 46.44, 49.55, 103.61, 110.68, 113.49, 115.61, 115.82, 118.62,
120.69, 121.20, 122.66, 125.33, 127.41, 127.98, 128.06, 128.28, 132.04, 132.53,
134.43, 138.92, 142,51, 151.82, 160.11, 162.53

Elementel Analiz: C24H19CIFN302S

%C %H %N %S
Hesaplanan: 61.60 4.09 898 6.85
Bulunan: 61.51 410 9.00 6.86
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Default file
FI-52 408 (4.060) Cn (Cen,2, 80.00, Hi) 1: Scan ES+
488.47 5.85¢7
100
.!
| 468.23
]
|
|
i
|
%]
' 470.34
|
{
|
]
|
l 471 31
!Hsuu 472 32
e 22898 27474 3255533635 45367 ' 54976 G071 g77.77 725.02 774,95 03436815 -
"'200 250 300 350 400 450 500 550 600 650 700 750 800  BS0 |
Sekil 3.180. 116 no’lu bilesigin kiitle spektrumu
rrsz € |
PR — ot 4uilant!’echmlnuils

Data Collected sa:

mmrcurydt0-marcury40s
hechive dlrsotonys

Ao S vERE L AT date
Bample diresterys

FISZ_ 30130120 01
PidPils: PROTCH 02

Fulse Sequence: FROTON {sdpul)
Sclvant: dmse
Data collected cm: Jas 30 2915

memp. 33.0 € / VALK
OpaEator: voerd

Falux. dalay 1.000 sa
Fulue 45.0 depress

hoq. time 3,555 ges

widih §403.0 Hs

& wepstitioms

CRERVE W1, 400.1T58761 Mz
AT FROCEESTHD

FT aize 32768

Toral time § min 33 mes

,_,_
L
e

Sekil 3.181. 116 no’lu bilesigin *H NMR spektrumu
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FI52

AnEple Name:

FIsz
Data Cellested cai

mEPIUTYLD ) -marreryddS
Arohiwe dirsctoTy:

Mhoma YTl rEmsEym datn
Sample directory:

IS 20180138 81
FiaFile: surzest

Fulme Ssgamsnce: CARBON {sdpull
Scivent: dmac
Dats collectsd emi Jam 30 3815

Temp. 5.0 C f 301 K
Eperstor: wmmrl

Ralax. dalar 1.000 see
Palas 45.8 Segraed

hog. tims 1.550 asa

Widnh FLL4L-6 s

153 repesitions

oREERVE ci3, 100.6343834 somz
DECOTPLE E1, 400.177985% s
Fowar 38 dn

costinucusly on

WALTE-L6 modulated

GATA PROCESAING

Line 0.5 Ez
FT size £3534
Total sims 1 Rr, 20 minm

180 160

T

100 a0 &0 40

Sekil 3.182. 116 no’lu bilesigin *C NMR spektrumu

Agilent Technologies

T Ty
0 ppm
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3.6.64. 2-(5-Bromo-1H-indol-3-il)-1-(4-florobenzil)-5-etilsiilfonil-1H-
benzo[d]imidazol (117)

Br

202.4 mg N!-(4-florobenzil)-4-(etilsiilfonil)-benzen-1,2-diamin (0.66 mmol) ve 146
mg 5-bromo-indol-3-karboksaldehit (0.66 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (2:1:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 29.4 verimle 99 mg iiriin elde

edildi.

Erime noktasi: 204°C

Kiitle Spektrumu: MS (ESI+) m/e: 512.12 (% 85) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 1.13 (t, 3H, CH2-CHs), 3.32 (g, 2H, CHy-
CHs), 5.86 (s, 2H, CHy), 7.10-7.18 (m, 4H), 7.38 (dd, J=8.8 Hz, J=2.0 Hz, 1H), 7.48
(d, J=8.4 Hz, 1H), 7.71 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.78 (d, J=8.4 Hz, 1H), 7.91
(d, J=2.8 Hz, 1H), 8.25 (d, J=1.6 Hz, 1H), 8.66 (d, J=2.0 Hz, 1H), 11.99 (brd s, 1H,
NH)

Elementel Analiz: C24H19BrFN3sO2S
%C %H %N %S

Hesaplanan: 56.26 3.74 8.20 6.25

Bulunan: 56.51 4.02 7.72 584
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Default file

FI-53 508 (5.080) Cn (Cen,2, 80.00, HY) 1: Scan ES+
514.30 3.50¢7
100-
512.12
511.62
%_
514.84
511.27]
15.22
15.52
510.924515.89
510.36
510.14_J516.72 B43.32
141.68 389.11 889.71
25878 35073 47327 62779844 02 745.07.76856 | | 04304
gwqm WIS Y NYNPTISOUSITETou R SO W ) PRV (Y A AUy
200 300 400 500 800 700 800 000 1000

Sekil 3.183. 117 no’lu bilesigin kiitle spektrumu

FI-53

Siaple Hama:
F1-53
Data Collected om
mercarydii-parsuryd 00
Archive directory:
ome /vimEL /vInreys fdats
Bampie direstery:
FI-53 20150213 01
ridrile: PROTON_ 02

gilent Technologies

Fulss Sequence: PROTON (aZpall
salvent: dmso
ats collected oni Fab 13 2015

Teop. 28.0 ¢/ HWELE
Cpacator: vemel

Relax. delay 1.000 sec

Fulse 43.0 degress

Aog. time 3.850 mec

Width £402.0 Hx

8 repatitioss

CESERVE  El, 4001735634 MRz
=]

BT |

13 . iz 11 0 = 8 - 8 T [ 5 4 3 2 1 -0 -1 ppm

Sekil 3.184. 117 no’lu bilesigin *H NMR spektrumu
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3.6.65. 2-(1H-indol-3-il)-1-(3,4-diflorobenzil)-5-etilsiilfonil-1H-benzo[d]imidazol
(118)

A\ /C2H5
N 2
HN—
F
F

208.7 mg N!-(3,4-diflorobenzil)-4-(etilsiilfonil)-benzen-1,2-diamin (0.64 mmol) ve
92.5 mg indol-3-karboksaldehit (0.64 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iiriin kloroform/ectilasetat/hekzan (2:1.5:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 60.6 verimle 174.5 mg {iriin elde
edildi.

Erime noktasi: 262 °C
Kiitle Spektrumu: MS (ESI+) m/e: 452.43 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): 5 ppm 1.11 (t, 3H, CH2-CHs), 3.31 (g, 2H, CHa-
CHs), 5.82 (s, 2H, CHz), 6.77 (d, J=8.4 Hz, 1H), 7.16-7.36 (m, 4H), 7.48 (d, J=7.6 Hz,
1H), 7.69 (dd, J=8.8 Hz, J=1.6 Hz, 1H), 7.75 (d, J=8.4 Hz, 1H), 7.80 (d, J=2.8 Hz,
1H), 8.18 (d, J=1.6 Hz, 1H), 8.41 (d, J=8.4 Hz, 1H), 11.77 (brd s, 1H, NH).

Elementel Analiz: C2aH19F2N302S

%C %H %N %S
Hesaplanan: 63.85 4.24 931 7.10
Bulunan: 63.61 441 897 6.91
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Default file

FI-68 370 (3.700) Cn (Cen,2, 80.00, Ht)

1: Scan ES+
100+ 45243 5.11e7
45220 :
| |
%_
453.41
1454.49
903.57
903.17. /905 45
12427 43453 [455.42 886.01 :
234 17257.24325 40 ' 587.61 -
Bt e bk d5. V00420 021570002 78580 A |
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900
Sekil 3.185. 118 no’lu bilesigin kiitle spektrumu
FI-68 B
Sanple Namas i Agilent Technolagies
FI-68

Data Collected em:
mercuryd00-meraury 490
Archive dizectory:
fhome fvemel frnnsays (data
sanple directory:
FI-68_10150215_01
Fiariles PROTON 02

Fulse Sequence: FROTON (aipull
Solvent: dmac
Tata coliscted cn: Faeb 15 2015

Temp. 25.0 € / 298.1 E
Oparator: vemrl

Relax. delay 1.000 sec
Fules 45.0 dsgrass

Acg. time 2559 sec

Width €402.0 Hz

8 repetitions

CRSERVE W1, 400.1758761 sz
DATA PROCESSING

Fr size 32768

Total time 0 min 31 mes

13 12 i1

10 9 8 7 6

I\ S WY | N Vi
- : e o e e A
5 4 3 2 1 0 -1 ppm

Sekil 3.186. 118 no’lu bilesigin 'H NMR spektrumu
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3.6.66. 2-(5-Metoksi-1H-indol-3-il)-1-(3,4-diflorobenzil)-5-etilsiilfonil - 1H-
benzo[d]imidazol (119)

232.6 mg N!-(3,4-diflorobenzil)-4-(etilsiilfonil)-benzen-1,2-diamin (0.71 mmol) ve
125 mg 5-metoksi-indol-3-karboksaldehit (0.71 mmol) baslangic maddelerinden
hareketle sentezlendi. Olusan tiriin kloroform/etilasetat/hekzan (2:1:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 44 verimle 150.6 mg {iriin elde

edildi.
Erime noktasi: 271 °C
Kiitle Spektrumu: MS (ESI+) m/e: 482.41 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.11 (t, 3H, CH2-CHs), 3.30 (g, 2H, CHy-
CHs), 3.79 (s, 3H, O-CHs3), 5.80 (s, 2H, CHy), 6.78 (d, J=8.4 Hz, 1H), 6.87 (dd, J=9.0
Hz, J=2.4 Hz, 1H), 7.24-7.39 (m, 3H), 7.67-7.76 (M, 3H), 7.94 (d, J=2.4 Hz, 1H), 8.19
(d, J=1.2 Hz, 1H), 11.65 (brd s, 1H, NH).

Elementel Analiz: C2sH21F2N3O3S

%C %H %N %S
Hesaplanan: 62.36 4.40 8.73 6.66
Bulunan: 6194 460 8.61 6.68
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Default file

FI-67 370 (3.700) Gn (Gen.2, 80.00, Ht) 1: Scan ES+
100+ 482.41 5.78e7
9%
483 .48
484,45
485.79
131.63 203.98 483,96
R f“fl's;u 3257834927 Y 54569 60714 497 786.07 85367

A A RS LA AR s ASand Matad LAAA) Rhsa) Lasas Rbas Liass Lot paany sesis e DT 1)
450 500 550 600 650 TOO 750 8O0 850 900 |

150 200 250 300 350 400

Sekil 3.187. 119 no’lu bilesigin kiitle spektrumu

PI-67
Sasple Hans: EF Agilent Technologies
FI-67 i
Data Collected oni
marcury4dl-mercucyd 00
Archive directory:
fhome /vomel /vomrsys fdata
Sample directory:
FI-67 30180318 61
ridrile: PROTON 02

Pulse Sequescs: FROTGH (aZpal)
Eolvent: dmse
bata collscted omi Peb 15 3015

Tep. 5.0 €/ 2981 K
Operator: wvamsl

Relaw. delay 1.000 sec
Fulse 45.0 degress

Aog. time 3.330 mec

width €402.0 M2

8 repatitions

CBSERVE  Hl, 400.1785761 MRz
DATA FROCESSING

¥T aize 32768

Tetal time 0 min 31 ses

13 12 11 10 L I 8 7 6 5 4 3 2 1 o -1 ppm

Sekil 3.188. 119 no’lu bilesigin 'H NMR spektrumu
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3.6.67. 2-(5-Kloro-1H-indol-3-il)-1-(3,4-diflorobenzil)-5-etilsiilfonil-1H-
benzo[d]imidazol (120)

Cl

293 mg N-(3,4-diflorobenzil)-4-(etilsiilfonil)-benzen-1,2-diamin (0.89 mmol) ve 160
mg 5-kloro-indol-3-karboksaldehit (0.89 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iriin kloroform/etilasetat/hekzan (2:1:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 48 verimle 208.6 mg {iriin elde

edildi.
Erime noktasi: 258 °C
Kiitle Spektrumu: MS (ESI+) m/e: 486.45 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 1.11 (t, 3H, CH2-CHs), 3.30 (g, 2H, CHy-
CHs), 5.83 (s, 2H, CHy), 6.76 (d, J=8.0 Hz, 1H), 7.22-7.36 (m, 3H,), 7.50 (d, J=8.4
Hz, 1H), 7.70 (dd, J=8.6 Hz, J=1.6 Hz, 1H), 7.76 (d, J=8.4 Hz, 1H), 7.9 (d, J=1.6 Hz,
1H), 8.23 (d, J=1.6 Hz, 1H), 8.47 (d, J=2.4 Hz, 1H),11.96 (brd s, 1H, NH)

Elementel Analiz: C24H1sCIF2N302S
%C %H %N %S

Hesaplanan: 59.32 3.73 8.65 6.60

Bulunan: 59.01 3.74 845 6.45
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Default file

FI-72 398 (3.990) Cn (Cen,2, 80.00, HY)

1DD-|

123.85
-124.35

299.37
14724 19153 \I‘
ﬁ.kihllj....]u. .L.Lun M ILLI L

486.45

486.14

488.37
-

485.861

488.73

489,37

48957

326.73 4581|0045 563.89

I .hl I

||.l bty u.iL

1: Scan ES+

954.86
656 serem g0 77320 85717 ges47

150 200

250 300

350 400 450 500 550 600 650 700 | 750

800

850

T m RTINS TP PR NPT |
. e bkl

900 850

1.86e7T

miz

FI-72

Sample Mams:
FI-T3
Data Collected an:
marsuryd 0 -nerouryd 00
Archive directory:

FI-73 20150215 01
FiaFile: FROTON 02

Fulse Seguence: PROTON |sdpul}
Sclvent: dmso
Data oollegted om: Feb 15 3015

Temp. 5.0 C / 290.1 K
Cparates: wamel

Relax. delay 1.080 sec
Palee 43.0 degress

Acg. time 2.559 sec

WidEh £403.0 Hr

8 repetitions
OBEERVE W1, 400.1738761 MEz
TATA FROCESSING
¥r sisze 12768
Total time 0 mim 31 ses

Sekil 3.189. 120 no’lu bilesigin kiitle spektrumu

A e e e e

13 12 11

Wt 1L

{} Agilent Technologies

10 L] L 7 6 . 5 4 3 2

Sekil 3.190. 120 no’lu bilesigin 'H NMR spektrumu
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3.6.68. 2-(5-Bromo-1H-indol-3-il)-1-(3,4-diflorobenzil)-5-etilsiilfonil-1H-

benzo[d]imidazol (121)

Br
O\\S/Csz
T
HN—
F

234 mg N!-(3,4-diflorobenzil)-4-(etilsiilfonil)-benzen-1,2-diamin (0.72 mmol) ve
159.6 mg 5-bromo-indol-3-karboksaldehit (0.72 mmol) baslangi¢ maddelerinden

hareketle sentezlendi. Olusan tiriin kloroform/etilasetat/hekzan (2:2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 37 verimle 141 mg iiriin elde

edildi.

Erime noktasi: 248 °C

Kiitle Spektrumu: MS (ESI+) m/e: 530.27 (%90) (M*+H), 532.33 (%100) (M*+3)

IH NMR (400 MHz, DMSO-ds): & ppm 1.14 (t, 3H, CH2-CHs), 3.33 (g, 2H, CHy-
CHs), 5.86 (s, 2H, CHz), 6.80 (brd d, 1H), 7.29-7.39 (m, 3H), 7.49 (d, J=8.8 Hz, 1H),
7.75 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.79 (d, J=8.8 Hz, 1H), 7.91 (d, J=2.8 Hz, 1H),

8.26 (d, J=1.2 Hz, 1H), 8.65 (d, J=2.0 Hz, 1H), 12.00 (brd s, 1H, NH)

Elementel Analiz: C24H18BrF2N302S
%C %H %N %S

Hesaplanan: 54.35 3.42 7.92 6.04

Bulunan: 5443 320 7.84 6.01
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Default file

FI-68 188 (3.977) Cn (Cen,2, 80.00, Ht)

100+

b iy b

150 200 250 300

1: Scan ES+
53233 4.3807
530.27
530,02
533.32
534.02
[ 534.31
142.0 5295 |
2038354250652 38055 4102 PTYSIAB 63545 88340 Le; 05 g57 04872 78096.30
350 400 450 500 550 GO0  BS0 700 750 800 850 900 -

FI-69

Sanple Hame:
FI-£9
Data Cellacted oni
marcury400-marcurye o
Archive diresssy:
fBonma fransl vemrays /data
Sample directory
FI-68_30150315_01
FidFile: PROTON 0F

Pulse Sequence: PROTON {mpull
Golvents dmso
Data collected ca: Fab 15 2015

Temp. 35.G € / 260.1 %
Operator: wmarl

Relax. deley 1.000 sac
Pulae 45.0 degress

Aeg. time 3.555 sea

Width 6402.0 Wz

8 repetitions

GBSERVE  H1, 400.1739643 MHz
TATA PROCESEING

FT size 32768

Total time 0 mis 31 sec

Sekil 3.191. 121 no’lu bilesigin kiitle spektrumu

;f{i:{; Agilent Technologies

Sekil 3.192. 121 no’lu bilesigin *H NMR spektrumu
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3.6.69. 2-(1H-indol-3-il)-1-(3,4-diklorobenzil)-5-etilsiilfonil-1H-benzo[d]imidazol
(122)

157.5 mg N*-(3,4-diklorobenzil)-4-(etilsiilfonil)-benzen-1,2-diamin (0.44 mmol) ve
63.6 mg indol-3-karboksaldehit (0.44 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {iriin kloroform/etilasetat (2:1) solvan sistemi kullanilarak kolon

kromatografisi ile saflastirildi. % 33 verimle 70 mg {iriin elde edildi.
Erime noktasi: 247 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 484.39 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 1.15 (t, 3H, CH2-CHs), 3.34 (g, 2H, CHy-
CHs), 5.88 (s, 2H, CHs), 6.90 (dd, J=8.2 Hz, J=2.4 Hz, 1H), 7.20-7.27 (m, 2H), 7.49-
7.60 (m, 3H), 7.71 (dd, J=8.2 Hz, J=2.0 Hz, 1H), 7.78 (d, J=8.8 Hz, 1H), 7.82 (d, J=2.8
Hz, 1H), 8.21 (d, J=1.6 Hz, 1H), 8.45 (d, J=7.2 Hz, 1H), 11.81 (brd s, 1H, NH). 13C
NMR (DMSO-ds) & ppm 7.30, 46.30, 49.61, 103.62, 110.58, 111.84, 118.52, 120.62,
121.45, 122.63, 126.04, 126.85, 128.37, 130.07, 130.80, 131.09, 131.41, 132.07,
135.95, 137.73, 138.88, 142.65, 152.43, 161.22

Elementel Analiz: C24H19CI2N302S-0.5 H20
%C %H %N %S

Hesaplanan: 58.42 4.08 8.51 6.49

Bulunan: 5830 431 8.78 6.04
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Defaultfile
FI-56 292 (2.942) Cn (Cen,2, 80.00, Ht) 1: Scan ES+
100 484.39 3.81e7

486,38

486.41

969.56

144.44 48378 o 0e 967 71.43
(] [ 147.07 229 25326.58 T 58747 933.24 994.54 122960 1396272
s ) ( il S 147852

e L T | | . - .
00 200 300 400 500 600 700 8OO 800 1000 1100 1200 1300 1400

-

Sekil 3.193. 122 no’lu bilesigin kiitle spektrumu

rise
: -~ Agilent Technologies

Rana:
FISE
Data Collected oa:
marcarydli-mareurydd0
Arehive directory
Mheme/vEmEL fInrsys fdats
Sample directory:
FISE 20150215 01
Fidrile: TRoTom 01

Pulse Sequence: PROTON (eZpull
Salvent: dmso
Dara collsoted ani Feb 18 2018

Temp. 15.0C ¢ 2081 K
Opesater: vemel

Relax. delay 1.000 sec
Fulse 45.0 degzess

Acg. time 2.550 sec

width £402.0 M

8 rapatitions

CBSERVE W1, 400.1735&48 Mz
DATA PROCESSING

¥T oaize 32768

Total time 0 min 11 meq

T T

| | |
_U_}__ . —

T T T

13 12 11 10 g 8 7 6 5 4

Sekil 3.194. 122 no’lu bilesigin 'H NMR spektrumu
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FISE

Sarple Hamei
FIS6
Data Collasted ea:
nercuryd(0-meraurydd0
Archive directory:
home.fvImrl fTErEyefdata
Sanpls directory:
FI5E 20150315 0L
Fidrile: CARBOS 0L

Fuloe Sequecce: CARRON (sipall
Solvent: dmmo
Data collected sa: Pab 15 2015

Tergp. 25.0 £/ 298.1 E
Operator: vomrl

Redax. deley 1.000 aec
Pulss 45.0 degress

Acq. time 1.550 seq

Width IL141.6 Bz

1356 repetitioss

OBSERVE €13, 100.6243292 nms
TEcOULE H1, 400.1T79555 MEs
Powsr 38 dB

oont inacusly sn

MALTI-16 modulated

DATA PROCESSING

Line broadening 0.5 Bz

FT olze 63516

Total time 35 min

=

Agilent Technologies

180 160

80

60

a0

Sekil 3.195. 122 no’lu bilesigin *C NMR spektrumu
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3.6.70. 2-(5-Metoksi-1H-indol-3-il)-1-(3,4-diklorobenzil)-5-etilsiilfonil-1H-
benzo[d]imidazol (123)

363.1 mg N!-(3,4-diklorobenzil)-4-(etilsiilfonil)-benzen-1,2-diamin (1.01 mmol) ve
176.7 mg 5-metoksi-indol-3-karboksaldehit (1.01 mmol) baslangic maddelerinden
hareketle sentezlendi. Olusan {iriin kloroform/etilasetat (2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 12.4 verimle 64.5 mg iiriin elde

edildi.
Erime noktasi: 242 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 514.41 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 1.11 (t, 3H, CH2-CHs), 3.31 (g, 2H, CHy-
CHs), 3.79 (s, 3H, O-CHs), 5.83 (s, 2H, CH2), 6.89 (m, 2H), 7.37 (d, J=8.8 Hz, 1H),
7.46 (d, J=2.0 Hz, 1H), 7.53 (d, J=8.4 Hz, 1H), 7.67-7.76 (m, 3H), 7.95 (d, J=2.4 Hz,
1H), 8.19 (d, J=1.6 Hz, 1H), 11.65 (brd s, 1H, NH). 13C NMR (DMSO-ds)  ppm 7.31,
46.30, 49.61, 55.25, 103.08, 103.39, 110.50, 112,57, 112.79, 118.52, 121.15, 126.06,
126.87, 127.20, 128.37, 130.05, 130.94, 131.09, 131.40, 132.08, 137.74, 138.87,
142.64, 152.61, 154.57

Elementel Analiz: C2sH21CI2N3OsS

%C %H %N %S
Hesaplanan: 58.37 4.11 8.17 6.23
Bulunan: 58.04 4.06 7.83 5.98
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Defaultfie - o es
FI-55 288 (2.902) Cn (Cen,2, 80.00, Ht) 1: Scan ES+
514.41 3.13e7
1004 i
| 516.39
%_
517.38
1029.42
1030.57
A 102747} 031,70
14474 500 02 326,52 519.51 70230 '
| - S 46172 656.96 "7 gog 16927.43 112043 1340.03 1439.72
5 bl i e Dbl b bttt it i) ek S SRSt s A
| f00 200 300 400 500 600 700 8O0 900 1000 1100 1200 1300 1400

Sekil 3.196. 123 no’lu bilesigin kiitle spektrumu

FI-55
Sanple Hame: £ Agilent Technologies
FI-55
Data collestsd em:
marcuryddl-merouryddn
archive directory:
hame/ v e fdata
anmple direstorys
FI-55 20150215 01
ridrile: FRoToN 02

Fulse Sequence: PROTON (s3pul)
Solvent: dmac
Tata gollected on: Feb 15 3018

Tesp. 25.0 € / 28981 K
Oparatar: vemel

Relaw. delay 1.000 sec
Fulse 45.0 degrems
Aog. time 2.550 sec

Width £402.0 Hz

B repatitions

OREERVE W1, 400.1758761 W=
OATA FROCESS ING

FT aize 32768

Total time 0 min 31 sec

13 12 i1 10 9 8 7 6 5 4 3 1 ] -1  ppm

Sekil 3.197. 123 no’lu bilesigin *H NMR spektrumu
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FI-55

Sarple Nama:
FI-55
TDats Collected oa:
marcarydii-nerourydd0
Archive directory:
aome. vEmrlTmarEys (data
Sanple direstery:
FI-55_ 20158215 01
Fidrile:

Fulse Sequance CARBON (aipall
Eolvent: dmsc
Data collected oo Fab 15 2015

Terp. 25.0 C ¢ 398.1 K
Oparater: wvomel

Relax, delay 1.000 mec
False 45.0 dagress

Acg. time 1.550 ses

Mideh 21141.6 Hx

&4 repatitions

COSERVE €13, 100.6243515 MEx
TECOUPLE M1, 4001779555 MHs
Power 38 dB

contimuously on

WALTI-16 modslated

OATA PROCESSING

Line broadening 0.5 Hs

FT size 63536

Total time 53 mia

Agilent Technologies

Sekil 3.198. 123 no’lu bilesigin 3C NMR spektrumu
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3.6.71. 2-(5-Kloro-1H-indol-3-il)-1-(3,4-diklorobenzil)-5-etilsiilfonil-1H-
benzo[d]imidazol (124)

Cl

202 mg N*-(3,4-diklorobenzil)-4-(etilsiilfonil)-benzen-1,2-diamin (0.56 mmol) ve
100.7 mg 5-kloro-indol-3-karboksaldehit (0.56 mmol) baslangic maddelerinden
hareketle sentezlendi. Olusan {iriin kloroform/etilasetat (2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 15.4 verimle 45 mg iiriin elde

edildi.
Erime noktasi: 278 °C
Kiitle Spektrumu: MS (ESI+) m/e: 518.42 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 1.12 (t, 3H, CH2-CHs), 3.32 (g, 2H, CHy-
CHs), 5.86 (5, 2H, CHy), 6.86 (dd, J=8.4 Hz, J=2.0 Hz, 1H), 7.24 (dd, J=8.8 Hz, J=2.0
Hz, 1H), 7.47-7.53 (m, 3H), 7.71 (dd, J=8.2 Hz, J=1.6 Hz, 1H), 7.77 (d, J=8.4 Hz,
1H), 7.90 (d, J=3.2 Hz, 1H), 8.24 (d, J=1.6 Hz, 1H), 8.49 (d, J=2.0 Hz, 1H), 11.96 (brd
s, 1H, NH). 3C NMR (DMSO-ds) & ppm 7.31, 46.26, 49.55, 103.44, 110.61, 113.52,
118.69, 120.69, 121.35, 122.72, 125.39, 125.99, 127.39, 128.32, 128.39, 130.09,
131.11, 131.42, 132.21, 134.45, 137.60, 138.85, 142.51, 151.80

Elementel Analiz: C24H18CI3sN3O2S

%C %H %N %S
Hesaplanan: 55.56 3.50 8.10 6.18
Bulunan: 5519 335 7.92 598
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Default file -
FI-60 311 (3.134) Cn (Cen,2, 80.00, Ht) 1: Scan ES+
100+ 518.42 4.81e6
]
51813
%.
. 325,65 522.67
J 517.91.
229 55
117742 [ 524,49 798.11
|
i 786.00
| 27355 | 38221 526.59 60826 ga5a3 710.50
i | 375.72442.54 48923 M s558.92 o 724.70 |
il 1 I | | .
| il 4 | I i | l TR | El i !
L L Al AR _ j 1l 4 . iz
200 250 300 350 400 450 500 550 600 650 700 750 800 |
Sekil 3.199. 124 no’lu bilesigin kiitle spektrumu
FI-60
Sumple Hama: 4% Agilent Technalogies
PI-60

Data Collegted on:
sarcurydid-narcaryd00
Archive direstory:
/ mome fvnarl S vnarays/data
Sazple directory:
FI-60_20150215 01
FidFila: FROTOM 02

Fulse Sequence: FROTON [sipul}
Solvent: dmso
Data collected om: Feb 13 2013

Texg. 35.0 C / 298.1 K
Oparater: wnmsl

Relax. delay 1.000 sec
Palse 43.0 degress

Acq. time 3.355 ses

Width £402.0 M=

8 repetivioms

CBAERVE Hl, 490.17389761 MAz
TATA PROCESSETRG

T aise 32768

Total time 0 mim 31 seo

10 ] -] 7 L]

Sekil 3.200. 124 no’lu bilesigin 'H NMR spektrumu

LA e e e e e e e
s 4 3
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FI-60

Susple Hame:
FI-s0
Data Collected om:
mmrcurydl-narcaryd 00
Archive directory:
fbome friRrd SvmETeyE Sdats
Sample dirsctery:
¥I-60_20150215 01
FlAFile: current

Palse Sequence: CARBOH {aZpull
Solvent: dmso
Pata collscted cas Peb 18 2018

Tewp. 25.0 € / 298.1 K
Cperatar: vemel

Relax. delay 1.000 sec
Pulse 43.0 degress

Aog. time 1.550 mes

Width 2181.6 He

64 repstiticns

OBSERVE CL3, 100.6243839 Wiz
DECOUPLE  E1, 400.1T79555 mrs
Fower 38 4B

continucusly on

WALTZ-16 modulsted

DATA PROCESSTNG

Line broagenisg 0.5 Nz

¥T aize 65536

Tetal time 1 he. € min

Agilent Technologies

180 160 140 120

Sekil 3.201. 124 no’lu bilesigin *C NMR spektrumu

100

60

40

20
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3.6.72. 2-(5-Bromo-1H-indol-3-il)-1-(3,4-diklorobenzil)-5-etilsiilfonil- 1H-
benzo[d]imidazol (125)

Br
O\\S/Csz
T
HN—
Cl

280.2 mg N!-(3,4-diklorobenzil)-4-(etilsiilfonil)-benzen-1,2-diamin (0.78 mmol) ve
100.7 mg 5-bromo-indol-3-karboksaldehit (0.78 mmol) baslangi¢ maddelerinden
hareketle sentezlendi. Olusan {iriin kloroform/etilasetat (2:1) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 12.0 verimle 55 mg iiriin elde

edildi.
Erime noktasi: 156 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 564.31 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): & ppm 1.13 (t, 3H, CH2-CHs), 3.33 (g, 2H, CHy-
CHs), 5.89 (s, 2H, CHs), 6.88 (dd, J=8.4 Hz, J=1.6 Hz, 1H), 7.38 (dd, J=8.8 Hz, J=2.0
Hz, 1H), 7.48-7.56 (m, 3H), 7.73 (dd, J=8.2 Hz, J=1.6Hz, 1H), 7.80 (d, J=8.8 Hz, 1H),
7.91 (d, J=3.2 Hz, 1H), 8.27 (d, J=0.8 Hz, 1H), 8.66 (d, J=1.6 Hz, 1H), 12.00 (brd s,
1H, NH)

Elementel Analiz: C24H18BrCl2N302S-0.4H20
%C %H %N %S

Hesaplanan: 50.52 3.32 7.36 5.62

Bulunan: 50.14 3.05 7.12 535
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Default file

FI-81 315 (3.174) Cn (Cen,2, 80.00, Ht) 1: Scan ES+
564.31 1.58e7
100+
562.33
566.48
%

B05.39

702.10 728.20
(.

200 250 300 350 400 450 500 550 600 650 700 750 800

Sekil 3.202. 125 no’lu bilesigin kiitle spektrumu

FI-€1
e 44 Agilent Technologies
FI-61 H
Caca Collected omi
marcaryd0d-nercary4 00
Archive dirsctory:
Shema /veme ]l frmmeays /dats
Bample directory:
FI-61_20150304_01
rigrile: FROTON 33

Pules Segusnce: PROTCH (alpull
Selvent: dmsa
Bara cellacted ca: Fab 4 2015

Temg. 4.0 C { I97.1 K
OpaTator: wmArl

Relax. delay 1.000 sec
Fulse 45.0 degress

Aog. time 3.538 sec

width £492.0 Wz

16 repeticions

CBSERVE  E1, 400.1753650 M=
DATA PROCEGSING

FT nize 32768

Toral time 1 min 0 wees

L U Ll__ L

T T ™ LA B I A e e 2 e

13 . 12 11 10 ] 8 7 & 5 4 3 2 1 ] -1 ppm

Sekil 3.203. 125 no’lu bilesigin 'H NMR spektrumu
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3.6.73. 2-(5-Metoksi-1H-indol-3-il)-1-sikloheksil-5-propilsiilfonil- 1H-
benzo[d]imidazol (126)

H3C

N\

0

O\\ /C3H7

/N:©/S\b
HN /ON

218.9 mg Ni-sikloheksil-4-(propilsiilfonil)-benzen-1,2-diamin (0.64 mmol) ve 112.6
mg 5-metoksi-indol-3-karboksaldehit (0.64 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iiriin kloroform/i-propanol (10:0.5) solvan sistemi kullanilarak

kolon kromatografisi ile saflagtirildi. % 24 verimle 69 mg iiriin elde edildi.
Erime noktasi: 147 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 452.30 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): 0,93 (t,3H, CHs), 1.39 (m, 3H), 1.55-1.68 (m, 3H),
1.93 (m, 4H), 2.34 (m, 2H), 3.31 (m, 2H), 3.77 (s, 3H), 4.63 (t, 1H), 6.89 (dd, J=8.6
Hz, J=2.4 Hz, 1H), 7.45 (m, 2H), 7.67 (dd, J=8.8 Hz, J=2.4 Hz, 1H), 7.79 (d, J=2.4
Hz, 1H), 8.11 (d, J=8.4 Hz, 1H), 8.14 (d, J=1.6 Hz, 1H), 11.69 (s, 1H, NH). 13C NMR
(DMSO-ds) & ppm 12.45, 16.36, 24.32, 25.50, 30.49, 55.19, 56.58, 56.77, 101.45,
103.94, 112.68, 112.76, 113.10, 118.68, 120.14, 126.89, 127.59, 131.04, 131.79,
136.83, 143.41, 152.38, 154.37

Elementel Analiz: C2sH29N303S-0.7H20

%C %H %N %S
Hesaplanan: 64.68 6.60 9.05 6.90
Bulunan: 64.37 6.84 9.20 6.85
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Default file
FlI-66 412 (4.120) Cn (Cen,2, 80.00, HY)
.,

1: Scan ES+
{ 100+ 30 9.20e7
45197
|
|
451 .46
%_
453,34
903.42
902.75903 87
453 69 04.09
0477
450 5313422 905.06
5.71
| 11468 449,93 45456 4019
! ea0 05 | 45542 906.72 1260.94
oboanic17083 8. ) ) 1181311218 881790.8%
100 200 300 400 500 800 700 800 800 1000 1100 1200

Sumple Hame:
FII-66
Data Collected on:
mercuryd00-mercury4on
Azchive direstery:
/hone /vnarl/maseys/dace
Sasple directory:
PII-66_20151302 01
PldFile: FROTON 02

Pulse Sequence: FROTON {sipal)
Solvent: dmso
Data collected ons Dec 2 2015

Temp. 25.0 € / 2981 K
Oparater: vnmrl

Relax. delay 1.609 sec
Pulse 45.0 degrees

Acq. time 3,339 sec

Mideh 6402.0 Hx

% repatitioms
CEEERVE  H1, 400.1753666 MHs
TATA FROCESSING

FT mize 32768

Total time 0 min 31 sec

Sekil 3.204. 126 no’lu bilesigin kiitle spektrumu

LI e

1o -] 8 7 6 5 4 3 2

Sekil 3.205. 126 no’lu bilesigin *H NMR spektrumu

 Agilent Technologies

A J L"fu")\J_l—

R

1 a -1

PP
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a6

Sargle Erme:
FI1.68
Data Collected an:
BECTUTYA 00 -EerCary 40D
Arehive direstory:
fhome fyEET frmRTyR/ date
Sample Alrectory:
FIZT-46_ 30281203 01
PidFile: current

Fulse Gequence: CABBOH {sipul}
Solvent: dzaa
Data ccllected on: Dee 3 2015

Temp. 35.0 C / 398.1 K
Opurates: vemel

Ralax. delay 1500 sec
Pulps 45.0 dagr
hege bime 1304 sec
wWidsh 25135.86 Mz

128 repetitions
OBSERVE C13, 100.6243840 HHz
DRCODRLE W1, 400.177953% Wiz
Fowar 18 4B

comtinucualy on

WAETZ-16 medulnted

DATA PROCESSING

Line brosdening 0.5 Nz

FT sima €553§

Total time 50 =in

L L

Agilent Technologies

RN R RN RE AN RN N

80 &0 40

160 140 1z0 100

Sekil 3.206. 126 no’lu bilesigin *C NMR spektrumu
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3.6.74. 2-(5-Kloro-1H-indol-3-il)-1-sikloheksil-5-propilsiilfonil-1H-
benzo[d]imidazol (127)

Cl

301.8 mg N-sikloheksil-4-(propilsiilfonil)-benzen-1,2-diamin (0.88 mmol) ve 158.8
mg 5-kloro-indol-3-karboksaldehit (0.88 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan iiriin kloroform/i-propanol (10:0.5) solvan sistemi kullanilarak

kolon kromatografisi ile saflastirildi. % 15 verimle 60 mg iiriin elde edildi.
Erime noktasi: 149 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 456.22 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): 0,93 (t, 3H, CHs), 1.42 (m, 3H), 1.54-1.68 (m, 3H),
1.87-1.96 (m, 4H), 2.35 (m, 2H), 3.31 (M, 2H), 4.67 (t, 1H), 7.26 (dd, J=8.4 Hz, J=2.0
Hz, 1H), 7.57 (d, J=8.6 Hz, 1H), 7.68 (dd, J=8.4 Hz, J=2.4 Hz, 1H), 7.96 (s, 1H), 8.08
(d, J=2.4 Hz, 1H), 8.11 (d, J=8.8 Hz, 1H), 8.18 (d, J=2.4 Hz, 1H), 12.01 (s, 1H, NH).
13C NMR (DMSO-ds) & ppm 12.46, 16.37, 18.46, 24.33, 25.43, 30.43, 55.93, 56.60,
56.75, 103.92, 113.22, 113.58, 118.81, 119.70, 120.28, 122.41, 125.09, 127.68,
128.57, 131.97, 134.59, 136.76, 143.33, 151.49

Elementel Analiz: C24H26CIN3025-0.9H20
%C %H %N %S

Hesaplanan: 61.04 5.93 8.89 6.79

Bulunan: 61.12 6.36 8.66 6.34
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Default file
Fil-70562 (5.620) Cn (Cen,2, 80.00, HY)

100+

#56.50

5.82
57.32

%o 455.6/
4562

518.19
454,71

184.93 452.03
! i
2ok.18 305.57 461.72

-
T T

605.3

G622 .62

i

723-93r?49.3o
|

1: Scan ES+
2.33e6

850.14
o Mz

54 -
34176| 42426 !

L | e
0 250 350 400 450 500

ok ‘| 1
200 250

150 550

300

800

l,aza.?a |
' g50 | 700

Sekil 3.207. 127 no’lu bilesigin kiitle spektrumu

FIz-70

Sasple Base:
FII-T0
Data Collected on:
mazsurydbl -saseasrand
Archive dirsctarys
Shoma frnsl vancays fdate
Basple ditectory:
FII-70_ 2015113 01
FidFile: FROTON 63

Fulse Sequence: FROTON (sapull
Selvenz: dman
Data ocllscted ons Wov 3¢ 2015

Terg, 28.0C/ 08,1 X
Spuzatar: vemsl

Relux. delay 1.800 sec
Fulss 43.0 degzess

Aog. time I.55% seo

Widek 6402.0 He

B Tepeticions

OBSERVE Hl, 400.1759654 MHx
DATA PROCESSING

FT size 33768

Total size 0 =in 31 ses

i

750

800 850

3 Agilemt Teshaologies

13 1z 11 1o 2 8 7 [ 5

4 3 2

Sekil 3.208. 127 no’lu bilesigin *H NMR spektrumu

1 ] -1 ppam
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FIz-70

Bample Nams:
FI1-T0

Data Collected ca:
zarcaryAto-marsryals

ATchive directeryt
fbcne/mmact fremere/dats

Sample divectory:
FII-To_26181130 01

FidFile: curTent

Fulse Sequemce: CARBON (sipull
Bolvant: dmss
Data collected omi Kow 30 2015

Temp. 35.0 C 4 3901 ®
Operatas: vamel

Ralax. delay 1.000 ses
Puluw 45.0 dagress

Acq. time 1.550 mec

Wideh 21141 6 Ha

096 repatitionn
OBSERVE €13, 100.61430825 MEx
TECOUFLE W1, 400, 1T78555 s
Fower 38 4B

eontinusuily &8

MALTE-16 modulated

DATA PROCESSING

Line brosdening 0.5 Nz

FT mize §5536

Toral time 1 bz, 28 min

H|HHHE | i

+ Agilent Technologies

‘H:.L .

L N e

180 160

T T T
140 120 100 B0 &0 40

Sekil 3.209. 127 no’lu bilesigin *C NMR spektrumu

0 ppm
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3.6.75. 2-(5-Bromo-1H-indol-3-il)-1-sikloheksil-5-propilsiilfonil-1H-
benzo[d]imidazol (128)

Br

222.9 mg N!-sikloheksil-4-(propilsiilfonil)-benzen-1,2-diamin (0.65 mmol) ve 146.8
mg 5-bromo-indol-3-karboksaldehit (0.65 mmol) baslangi¢ maddelerinden hareketle
sentezlendi. Olusan {irlin kloroform/i-propanol (10:0.5) solvan sistemi kullanilarak

kolon kromatografisi ile saflagtirildi. % 17 verimle 55 mg {iriin elde edildi.
Erime noktasi: 169 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 500.30 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-de): 0,92 (t, 3H, CHs), 1.42 (m, 3H), 1.54-1.68 (m, 3H),
1.87-1.99 (m, 4H), 2.33 (m, 2H), 3.32 (M, 2H), 4.68 (t, 1H), 7.38 (dd, J=9.0 Hz, J=2.0
Hz, 1H), 7.53 (d, J=8.8 Hz, 1H), 7.69 (dd, J=8.4 Hz, J=2.0 Hz, 1H), 7.95 (d, J=2.8
Hz, 1H), 8.12 (d, J=8.8 Hz, 1H), 8.19 (d, J=1.6 Hz, 1H), 8.22 (d, J=2.0 Hz, 1H), 12.04
(brd s, 1H, NH). 3C NMR (DMSO-ds) & ppm 12.46, 16.36, 24.31, 25.41, 30.41, 56.63,
56.72, 103.68, 113.067, 113.26, 114.02, 118.75, 120.33, 122.71, 124.95, 128.27,
128.48, 132.02, 134.82, 136.70, 143.33, 151.41

Elementel Analiz: C24H26BrN3O2S-1.0H20
%C %H %N %S

Hesaplanan: 5559 5.44 8.10 6.18

Bulunan: 55.32 5.79 832 6.05
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Seariiic— S e
Fll-71 587 (5.870) Cn (Cen,2, B0.00, Ht) 1: Scan ES+
100+ 500.30 5.44e7
500.04_ 202,15
499.77
| :
| 502.54
| o
503.23
1000.73
) 1000.55_ |1002.26
49897), . oo 13000 :
498.6 ' 1003.79
04.27 998.5%_11004 .04
168.31 .
| D 0500 gos1of 0047
| 18BT7 5agen 476.62._ ’ 100624 495052
o bbbttt DB - Bobct o mimn
100 200 300 400 500 600 700 800 400 1000 1100
Sekil 3.210. 128 no’lu bilesigin kiitle spektrumu
Sanple Home: -"'. Agilent Techrologios

Data Collested oni
mareuryill-mercuryid
Archive directary:
{bame /ImTl S vIREsys/ data
Sazple direcesrys
FII-T1_30153313_01
FidFila: PRATON DI

Fulss Sequence: PROTCH [adpul)
Bclvent: dmso
Data collected ca: Dee 12 2018

Temp. 4.0 C F I5T.1 E
Cperator: wamrl

Telax, delay 1.000 sec

Pulse 45.0 degrees

Acg. time 2.558 smec

Width §482.0 Bs

# repatitices
ORERRVE  HL, 400.1TS8ES0 MMz
DATA FROCEESIRG

FT miza 31768

Total time 0 min 31 eec

| [ Uuuit

L L S e e
13 1z 11 10 9 8 7 L 5

T

LI R B e B B e O

B B o e A B B

4 3 2 1

Sekil 3.211. 128 no’lu bilesigin 'H NMR spektrumu

L
o -1 ppm
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Sanple s
rI1-71
Tata Collected ooy
mezeuryl00-BoEcuryd00
Archive dizectasys
oz vnme] maxsys/ data
[T ——
FEI.T1 28151212 01
FAdFiler cacrant

False Sequence; CARNGH (adjmil)
Eolvent: dmec
Dats collectsd cn: Dee 13 2015

Tasp. 4.0 € f 1¥T.1 K
Operator) vnarl

Relax, delay 1,000 pec
Fulse 45.0 degress

Acg. time 1.580 e

Widkh 31141.6 Bz

64 zepetiticas

CRSERVE C13, 150.6243834 jemc
DECOUPLE H1, 4001779555 MEs
Power 38 4B

continuously on

WALTE-16 medulared

TATA FROCESSING

Line broadening 0.5 E5

¥T size 65536

Total time 44 min

Agilent Technalogies

T T

1B0 160

140 120 100

Sekil 3.212. 128 no’lu bilesigin 3C NMR spektrumu
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3.6.76. 2-(1H-indol-3-il)-1-benzil-5-propilsiilfonil-1H-benzo[d]imidazol (129)

248.7 mg N'-benzil-4-(propilsiilfonil)-benzen-1,2-diamin (0.82 mmol) ve 118.6 mg
indol-3-karboksaldehit (0.82 mmol) baslangi¢ maddelerinden hareketle sentezlendi.
Olusan {riin kloroform/i-propanol (10:0.5) solvan sistemi kullanilarak kolon

kromatografisi ile saflastirildi. % 47 verimle 165 mg iiriin elde edildi.
Erime noktasi: 146 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 430.30 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.92 (t, 3H, CHs), 1.54-1.64 (m, 2H, CHy-
CHs), 3.31 (t, 2H, CHo-CHy), 5.85 (5, 2H, CH>), 7.09 (d, J=7.2 Hz, 2H), 7.19-7.34 (m,
5H), 7.50 (dd, J=7.0 Hz, J=1.2 Hz, 1H), 7.70 (dd, J=8.8 Hz, J=1.6 Hz, 1H), 7.75 (d,
J=8.8 Hz, 1H), 7.79 (s, 1H), 8.20 (d, J=1.2 Hz, 1H), 8.44-8.46 (m, 1H), 11.78 (brd s,
1H, NH). 3C NMR (DMSO-ds) 3 ppm 12.45, 16.33, 47.32, 56.76, 103.85, 110.66,
111.81, 118.29, 120.55, 120.91, 121.45, 122.56, 125.90, 126.27, 126.78, 127.41,
128.86, 132.46, 135.93, 136.51, 139.03, 142.64, 152.56.

Elementel Analiz: C2sH23N30:2S

%C %H %N %S
Hesaplanan: 69.91 5.40 9.78 7.46
Bulunan: 69.65 5.68 9.97 7.47
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[Default file )
FIl-56 502 (5.020) Cn (Cen,2, 80.00, HE) 1: Scan ES+
100- 430.30 8.36e7
429.95.
42951
| o%
430,99
431.40
| 429 15|
168.21 428.801432 45
168.45
aza8) o
168.04 azrar 51552 721.81 763.34 803.86
RTTW . <. > L 3852450720 697.8 7
150 200 250 300 350 400 450 500 550 600 650 700 750 800
Sekil 3.213. 129 no’lu bilesigin kiitle spektrumu
FII-56 .
Sample Haoe: ,{I" Agilent Technologies
FII-56
Data Collected omt
BnTCuTdDl-nessuryd 0

hrehive directory!
fhome vamel fennzays/ data
Bample diressory
FIi-86_28181135 01
FidFile: PROTOR_03

Pulge Sequences FROTON (s3pull
folvent; dmsc
Data collected omy Bav 23 2013

Tesp. 25,0 0/ 198.1 %
dparator: vmrl

malax. delay 1.60¢ seo
Fulss 43.0 degress

Acqg. time I.555 sec

wWidek £402.0 He

B repetitione

OBSERVE Hl, 400.1759674 Wz
DATA PROCESSING

PT size BITGR

Tetal tizms 0 min 31 sen

) __JM.J\

13 12 11

10 5 8 7

Sekil 3.214. 129 no’lu bilesigin *H NMR spektrumu

LI B e

L]

3

2

1

L B e

o =1 ppm
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FI1a86

Sazpla Hema:
r2z-86
Data Collsosed oo
BaTcaryd0-narcucys00
Archive dizastary:
Mt e (vnmERyn S dATs
Sample ddrectary:
FII-36_39a51128_01
Fidrile: eurrene

Palss Saquencsi CABSCH (m3pull
Solvent: dmes
Data cellested cus Wew 35 3033

Temp. I5.0C /2981
Dparatar: vascd

velax, delay 1.000 sec
Fules 45,0 dsgrass

Jeg. tlme 1304 mec

mideh 23335, Ha

126 rapeticions

GRERRVE C13. 100,4343840 Mz
DECOUPLE M1, 800.1778555 s
Powar 38 48

sontimesusly ca

WALTEZ-16 modulated

DATA FROCESSING

Lime hroadening 0.5 H3

¥T siso 65536

Total cime 1 B

S Agilent Technologies

] L

AREEER R T ERRRNRRERE REREN RS T IRERRNRERERRRRRLY T [T T TR T T T T T T T
220 200 180 180 140 120 100 80 &0 40 20 o ppm

Sekil 3.215. 129 no’lu bilesigin *C NMR spektrumu
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3.6.77. 2-(5-Metoksi-1H-indol-3-il)-1-benzil-5-propilsiilfonil- 1H-
benzo[d]imidazol (130)

254.2 mg N*-benzil-4-(propilsiilfonil)-benzen-1,2-diamin (0.83 mmol) ve 146.3 mg 5-
metoksi-indol-3-karboksaldehit (0.83 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {iriin kloroform/i-propanol (10:0.5) solvan sistemi kullanilarak

kolon kromatografisi ile saflagtirildi. % 45.7 verimle 175 mg tiriin elde edildi.
Erime noktasi: 194 °C
Kiitle Spektrumu: MS (ESI+) m/e: 460.37 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.90 (t, 3H, CHs), 1.54-1.60 (m, 2H, CHa-
CHs), 3.28 (t, 2H, CH2-CHy), 3.78 (s, 3H, O-CHs3), 5.81 (s, 2H, CH>), 6.87 (dd, J=9.0
Hz, J=2.4 Hz, 1H), 7.08 (d, J=7.2 Hz, 2H), 7.23-7.38 (m, 4H), 7.67 (dd, J=8.0 Hz,
J=1.6 Hz, 1H), 7.70 (s, 1H), 7.72 (d, J=3.2 Hz, 1H), 7.95 (d, J=2.4 Hz, 1H), 8.18 (d,
J=1.2 Hz, 1H), 11.63 (dd, J=2.4 Hz, 1H). 3C NMR (DMSO-ds) & ppm 12.46, 16.33,
47.33, 55.25, 56.76, 103.09, 103.62, 109.45, 112.52, 112.72, 118.29, 120.84, 125.90,
126.89, 127.15, 127.40, 128.86, 130.92, 132.40, 136.51, 139.04, 142.63, 152.76,
154.52

Elementel Analiz: C26H2sN303S

%C %H %N %S
Hesaplanan: 67.95 5.48 9.14 6.98
Bulunan: 67.44 570 9.22 6091
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Defauli fie S
‘Fll-5% 367 (3.670) Cn (Cen 2, 80.00, Hf)

1: Scan ES+ |
| 100 460.57 2.43¢7|
459.98
460.68
% 45945
460,96
46 1.54 !
|

682
_ 1 Loswse [PV aran
| 200 250 300 350 400 450 500 550 600 650 700 750 800 850

rnfz:

Sekil 3.216. 130 no’lu bilesigin kiitle spektrumu

P §F

Sample Hame:

Fii-s1
Daea Collected on:

e roury400-nercury4tn
Archive dirsctory)

/home fvomrl /vmarsys/data
Sample direstery:

FIT-61_20151120_01
FidFila: PROTON_ D1

;“ Agilent Technologies

Fulse Sequence: PROTGN [s2pull
Salvent: dmso

Data collected oni Wov 30 2015

Temp. 35.6 €/ 398.1 K
Oparator: wamsl

Relax. delay 1.090 seo
Pulse 45.0 degress

Acq. time 2,559 smec

Width 6402.0 Hz

® repezitions
CHEERVE  H1, 400.1753761 MHz
DATA PROCEESING

FT size 33768
Total time O min 31 sec

L HU“I \ l [ |

 ESLIN 2 e

13 1z 11 10 9 L]

S L e B T
7 3 5 4 3 2 1

Sekil 3.217. 130 no’lu bilesigin *H NMR spektrumu
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i GF

Sample Hame:
FII-81
Dats Collasted an:
sareury 00 -BarcUEyA00
Archive directory:
/home /vnmrl/vnareys/date
Sample dizectsry:
FIT-62_20151129_01
FidFile: eurrase

Pulss Sequence: CARBON (sZpul)
Solvent: dmse
Data collected ao: Bow 30 2015

Temg. 35.0 © / 290.1 K
Oparator: wmmsl

Balax. dalay 1.000 ses
Pulse 45.0 degrees

Acq. vims 1.304 sec

wideh 25135.6 As

640 repaticions
CHEENVE €13, 100.5243840 Mz
DECOOFLE H1, 4001775555 MHs
Fowsr 18 48

sontimsmaely Gn

WALTE-16 sedulated

DATA FROCESSING

Line breadening 0.5 Hs

PT size 55536

Total time 49 min

|
|

e

I

Agilent Technologies

L] |

T

140

T

220

200 180

160

100 B0 &0 40

Sekil 3.218. 130 no’lu bilesigin *C NMR spektrumu

T T T T T T T
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3.6.78. 2-(5-Kloro-1H-indol-3-il)-1-benzil-5-propilsiilfonil-1H-benzo[d]imidazol
(131)

Cl

255.6 mg N*-benzil-4-(propilsiilfonil)-benzen-1,2-diamin (0.84 mmol) ve 150.5 mg 5-
kloro-indol-3-karboksaldehit (0.84 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {iriin kloroform/i-propanol (10:0.5) solvan sistemi kullanilarak

kolon kromatografisi ile saflastirildi. % 45 verimle 177 mg iiriin elde edildi.
Erime noktasi: 159 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 464.42 (% 100) (M*+H), 466.26 (%30) (M*+2)

IH NMR (400 MHz, DMSO-ds): & ppm 0.92 (t, 3H, CHs), 1.56-1.62 (m, 2H, CHa-
CHs), 3.32 (t, 2H, CHp-CHy), 5.87 (s, 2H, CHy), 7.09 (d, J=7.2 Hz, 2H), 7.25-7.34 (m,
4H), 7.52 (d, J=8.8 Hz, 1H), 7.71 (dd, J=8.8 Hz, J=1.6 Hz, 1H), 7.77 (d, J=8.4 Hz,
1H), 7.89 (s, 1H), 8.26 (d, J=1.6 Hz, 1H), 8.52 (d, J=2.4 Hz, 1H), 11.97 (brd s, 1H,
NH). 3C NMR (DMSO-ds) 8 ppm 12.46, 16.33, 47.27, 56.70, 103.67, 110.68, 113.47,
118.46, 120.70, 121.03, 122.65, 125.32, 125.88, 127.42, 128.23, 128.88, 132.61,
134.42, 136.37, 139.01, 142.49, 151.91

Elementel Analiz: C2sH22CIN3O3S

%C %H %N %S
Hesaplanan: 64.72 4.78 9.06 6.91
Bulunan: 64.48 4.76 892 6.89
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)

200 300

T
Fil-64' 399 (3.990) Cn (Cen,2, 80.00, HY)
4

64.42

464.07|

483.70

464,64
483.50.| 46485

[466.26
166.60

467.51

400

rir- 6l

Sample Mame:
FII-57
Data Collected oa:
sazeueyd 00 -narouryd00
hrchive directorys
/home vamrl/maxsys/data
Gample directory:
FII-37_30331320_03
FidFile: PROTON 02

Pules Sequence: PROTOH [a2pul)
Selvent: dmso
Data collected on: Wow 20 2015

Temp. 35.0 C / 330.1 K
Operator: vemel

Relax. delay 1080 sac
Pulse 45.0 degross

Aog. Eime 2.555 mec

width §402.9 Hs

8 Tepstiticas

CRSERVE M1, 400.1753662 iz
TATA PROCESEING

PT size 32768

Total time © min 31 sec

l

1: Scan ES+
1.19e7

927.32

926.71

926.3

700 800

Sekil 3.219. 131 no’lu bilesigin kiitle spektrumu

929.79

miz

f‘ Agilent Technologies

I e

T
13 1z 11

10 g 8

TN

7 3 5 4 3 2 1

Sekil 3.220. 131 no’lu bilesigin 'H NMR spektrumu
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FIT-%

Sazple Nama:
FII.57
Data Collected oo
BarcuryAio-mercurydo0
Arehive diractozy:
/homa fymmel fvoorays/data
Sample directory:
FI1-57_20151130_01
FidFile: CARBON_01

Fulpe Sequence: CARRON (s2pull
Solvent: dmmo
Data collected ca: How 20 2015

Tasp. 35.0 € / 2961 E
Opurator: vmrl

Relax. delay 1.000 sec
Pulse 45.0 degrees

heq. time 1,304 see

Width 15125.6 Hx

1256 repeticions
ORSERVE C13, 100,6343040 Mz
OECOUPLE M1, 400.1779585 ste
Peowar 18 &8

continucasly an

WALTZ-16 modulated

TATA PROCESSING

Lise broadeaing 0.5 Hz

¥T aize 5536

Teeal tims 50 min

Cdg L

- Agilent Technologies

[T T T T T T T

220 200 180

160 140 120 100 80 &0

Sekil 3.221. 131 no’lu bilesigin *C NMR spektrumu

40

20 0 ppm
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3.6.79. 2-(5-Bromo-1H-indol-3-il)-1-benzil-5-propilsiilfonil-1H-benzo[d]imidazol
(132)

Br

291.7 mg N*-benzil-4-(propilsiilfonil)-benzen-1,2-diamin (095 mmol) ve 214.9 mg 5-
bromo-indol-3-karboksaldehit (0.95 mmol) baslangic maddelerinden hareketle
sentezlendi. Olusan {iriin kloroform/i-propanol (10:0.5) solvan sistemi kullanilarak

kolon kromatografisi ile saflastirildi. % 41 verimle 200 mg iiriin elde edildi.
Erime noktasi: 189 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 508.07 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.90 (t, 3H, CHs), 1.54-1.60 (m, 2H, CHa-
CHs), 3.33(t, 2H, CH2-CHy), 5.87 (s, 2H, CHy), 7.11 (d, J=7.2 Hz, 2H), 7.23-7.33 (m,
3H), 7.39 (dd, J=8.4 Hz, J=2.0 Hz, 1H), 7.51 (d, J=8.4 Hz, 1H), 7.79 (dd, J=8.4 Hz,
J=16 Hz, 1H), 7.85 (d, J=8.4 Hz, 1H), 7.96 (d, J=2.8 Hz, 1H), 8.25 (d, J=1.6 Hz,
1H), 8.50 (d, J=1.6 Hz, 1H), 12.18 (brd s, 1H, NH). *C NMR (DMSO-ds) & ppm
12.44, 16.26, 47.74, 56.54, 101.25, 109.44, 111.75, 113.76, 114.27, 117.22, 122.15,
123.13, 125.55, 126.06, 127.53, 127.65, 128.91, 129.62, 134.39, 135.33, 136.25,
138.48, 151.61

Elementel Analiz: C2sH22BrNszO3S-0.7H20
%C %H %N %S

Hesaplanan: 57.62 4.52 8.06 6.15

Bulunan: 57.34 439 781 6.33
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Default file
1: Scan ES+
Fil-64, 258 (5.163) Cn (Cen 2, 80.00, HY) r.veg._“_ge’E
508.07
1007 507.68)
507.32
b 511.26
448.60
533|-1° 919.87
207.54 600.07 -
474.04 |511.68 !
|213.09 362.35 | -
447 41
296.8 335;‘%3;4 b 521 751.15 824.56
rz:sz.za | -ﬁl' 396.71 I 533.73 886.28 938.14
i | TR | I 0 A 78342 | gesen
oML 1 BTSN i Ml AL 0 A ], ik I
200 300 400 500 600 700 800
Sekil 3.222. 132 no’lu bilesigin kiitle spektrumu
FII62

Sazgle Name:
FII62
Data Collected omi
meTouEyH0-mersusyi00
Archive dizectary:
Fhema fyemel fvemeays /data
Eample directory:
FIT€2_2015111% 01
FidFile: PROTON_01

Fulse Sequencer FROTON (sigull
Solvent) dmeo
Data collectsd oms Mov 19 2015

Texg. 25.0 € / 298.1 X
Operater: wnarl

Relax. delay 1.000 mec
Fulse 43,0 degress

Acq. time 2.550 sec

Mideh 6402.0 Hx

& repetiticns

CBEERVE 1., 409.1738761 Miz
DATA PROCESSING

FT aiza 32768

Total time 0 min 31 sec

“#%- Agilent Technologies

JL g LS l" 1 e
LN L S L S B L S B O M B I L
13 12 11 10 9 8 7 & 5 4 E] 2 1 o -1 ppm

Sekil 3.223. 132 no’lu bilesigin 'H NMR spektrumu
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FIIE2

Zample Hama:
FIIG2
Dats Collected ami
sareurydlt-nareuryd00
hrelive dlrectery:
/home vemr] e sys/data
Bample directory:
FII62_30151119_01
FidFile: CARBON_O1

Pulse Sequender CARBOK (sipall
Solvent: doso
Dats collected on: Nov 18 3018

Tesp. 25.0 €/ 208.1%
Opararas: vemel

Relax. delay 1.000 sec
Pulse 45.0 degress

Aog. time 1.304 mec

Width 25125.6 Rz

2000 reperiticna

OBSERVE C13, 100.5243847 MHz
DECOUPLE W1, 400.177933% M
Fowar 38 dE

TATA PROCESSING
Line broadening 0.5 Ex
FT size 63536

Total time 1 hr, 20 min

bl |

Agilent Technologies

220 200

180

T
160 140 120 100 80 60

Sekil 3.224. 132 no’lu bilesigin *C NMR spektrumu

20
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3.6.80. 2-(5-Metoksi-1H-indol-3-il)-1-(3,4-diklorobenzil)-5-propilsiilfonil-1H-
benzo[d]imidazol (133)

245.7 mg N*-(3,4-diklorobenzil)-4-(propilsiilfonil)-benzen-1,2-diamin (0.65 mmol) ve
115.2 mg 5-metoksi-indol-3-karboksaldehit (0.65 mmol) baslangic maddelerinden
hareketle sentezlendi. Olusan iiriin Kloroform/i-propanol (10:0.5) solvan sistemi

kullanilarak kolon kromatografisi ile saflagtirildi. % 25.3 verimle 88 mg iiriin elde
edildi.

Erime noktasi: 226 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 528.25 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.91 (t, 3H, CHs), 1.55-1.61 (m, 2H, CHa-
CHs), 3.29 (t, 2H, CH2-CHy), 3.80 (s, 3H, O- CHs), 5.84 (s, 2H, CHy), 6.87-6.91 (m,
2H), 7.39 (d, J=8.4 Hz, 1H), 7.47 (d, J=1.6 Hz, 1H), 7.54 (d, J=8.4 Hz, 1H), 7.70 (dd,
J=8.6 Hz, J=1.6 Hz, 1H), 7.73 (s, 1H), 7.75-7.76 (m, 1H), 7.96 (d, J=2.8 Hz, 1H),
8.20 (d, J=1.6 Hz, 1H), 11.70 (brd s, 1H, NH). 3C NMR (DMSO-ds) 5 ppm 12.46,
16.31, 46.30, 55.26, 56.74, 103.08, 103.39, 110.49, 112.57, 112.79, 118.38, 121.03,
126.06, 126.87, 127.20, 128.36, 130.05, 130.93, 131.09, 131.40, 132.64, 137.75,
138.84, 142.64, 152.61, 154.56.

Elementel Analiz: C26H23CI2N303S-0.1H20
%C %H %N %S

Hesaplanan: 58.89 4.41 7.92 6.04

Bulunan: 58.61 453 8.04 596
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Defaultfile

FII-50 380 (3.828) Cn (Cen,2, 80.00, Ht)

1: Scan ES+
100, 528.25 1.13e7
520.92
527.5
30.18
%
ls30.53
31.05
21005
527.074535 19
526.550533.29
279.01 525.81. §590.60.608.23
22532 | 3932 39710 42715 667.97 78184 8231950 5
e 66760 | : 1021.74
L .“vlla mi.llu ST I 4 L 1l Ly 4 miz
300 400 500 600 700 800 900 "1000

FII-tp

Sekil 3.225. 133 no’lu bilesigin kiitle spektrumu

fasple Hame:

PII-30
Data Coll

ectad oo

merourydt0-mercury4 00
Archive direstery:

/home/ TIRE ]/ TEarEysfdata
Sasple dizecrery:

FII-50 201531021 @1
FidFile: PROTON 02

Fules Seguence: FROTSH (slpul)
Solvent: dmsn
Bata collected on: Bov 21 2015

Temp. 35.0 © / 198.1 K
Oparator: vemsl

Belax. delay 1.800

sen

Fales 43.0 degzess
aog. time 1.559 sec
Widih £402.0 s
1 repatiticns
QBSERVE  Hl, 400.1755751 MHz
IATA PROCESSING
T mise 33748
Total time § min 31 ses

-'; Agilent Technologies

11 10

H]

&

6

5 4 3

2 1 []

Sekil 3.226. 133 no’lu bilesigin *H NMR spektrumu
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Agilent Technologies

Data Collected ca:
BAToUTY 05 -BeECUTy4 00
Azehive diswerory:
Fhoan/warl i raarEys fdata
Zample dlrectory:
FIT-59_30351633_0%
PidPile: currest

Pulse Sequence: CAREON |sdpul]
Solwent: dmmc
Cata collected om: Ot 31 2015

Temp, 25.0 /3961 E
Gperator: vamrl

Relax. delay 1.000 sec

Pulss 45.0 degress

Aog. time 1.304 seo

Width 35125.6 B

1930 cepetitions
ORSERVE C13, 100.§343847 MHz
DECOUPLE M1, A400.1779555 sars
Fower 38 dn

continucusly on

WALTI- 16 modulated

DATA PROCESSTHG

Line breadening 0.5 Be

PT mize 63536

Total times 1 hr, 20 min

==
| I

T T T T

220 200 180

Sekil 3.227. 133 no’lu bilesigin *C NMR spektrumu
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3.6.81. 2-(5-Kloro-1H-indol-3-il)-1-(3,4-diklorobenzil)-5-propilsiilfonil- 1H-
benzo[d]imidazol (134)

Cl

324.3 mg N-(3,4-diklorobenzil)-4-(propilsiilfonil)-benzen-1,2-diamin (0.87 mmol) ve
155.6 mg 5-kloro-indol-3-karboksaldehit (0.87 mmol) baslangic maddelerinden
hareketle sentezlendi. Olusan iriin kloroform/i-propanol (10:0.5) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 28 verimle 130 mg {irin elde

edildi.
Erime noktasi: 270 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 532.21 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.90 (t, 3H, CHs), 1.55-1.60 (m, 2H, CHa-
CHs), 3.31 (t, 2H, CH,-CHy), 5.87 (5, 2H, CH>), 6.87 (dd, J=8.2 Hz, J=2.0 Hz, 1H),
7.25 (dd, J=8.8 Hz, J=2.0 Hz, 1H), 7.48-7.54 (m, 3H), 7.72 (dd, J=8.2 Hz, J=1.6 Hz,
1H), 7.77 (d, J=8.8 Hz, 1H), 7.91 (s, 1H), 8.25 (d, J=1.6 Hz, 1H), 8.50 (d, J=2.0 Hz,
1H), 11.98 (brd s, 1H, NH). 13C NMR (DMSO-ds) 5 ppm 12.46, 16.31, 46.26, 56.67,
103.44, 110.60, 113.51, 118.54, 120.69, 121.22, 122.71, 125.38, 125.99, 127.38,
128.31, 128.37, 130.09, 131.11, 131.41, 132.85, 134.45, 137.60, 138.82, 142.50,
151.80

Elementel Analiz: C2sH20CI3sN3O2S

%C %H %N %S
Hesaplanan: 56.35 3.78 7.89 6.02
Bulunan: 56.00 3.74 7.98 5.96
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Default file
Fll-52 404 (4.070) Cn (Cen,2, 80.00, HY) 1: Scan ES+
100~ 532.21 9.73e6
534.13
531,86
531.63.]
{535.60
%_
531.2
36.09
e 62522 8623875881 76788 604a D80
1y | IR TR PR 1! |=|-,.| |-| | r:- VT
200 300 400 500 800 700 800 900 1000
Sekil 3.228. 134 no’lu bilesigin kiitle spektrumu
FPII-52
‘i Agilent Technalogies

Sample Hume:
PII.52
Bate Cellasted an:
ARTEUryd 0-zarcuryd 10
rrchive dirsctory:
Thems fynnrl frmmrays/dues
Sanple directory:
Pz-82 36181021 61
PdFile: BROTON 03

Pulas Saguamce: PROTON |slgul)
Bolvant:
Tata collected oo ot 21 3015

Tamp. 5.0 CJ 198.1 %
Cperator: vEmrl

Relax. delay 1.000 mec
Fulae 45.0 degzees

Acqg. time 3.559 meo

Width E402.0 Bm

& repetiticas

CRERRVE  HL. 400.1755751 Muz
TATA PROCESSING

T aize 33748

Total time © min 31 seo

I

LA e e N Bhmaan

B e e e T
13 12 11 10

]

7

3

5 4 3

2

1 0 -1 ppm

Sekil 3.229. 134 no’lu bilesigin *H NMR spektrumu
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PII-52

Sarple Faze:

FII-53
Data Collected om:

mmseusyii-nersuryd 00
Archive directory:

It el fnas ey dats
Sazple directory:

FLT-52 30153021 81
FPidFile: CARRON 01

Pulse Sequence; CARBON (sapall
Eolvest: dmge

Data collected om; 05t 23 3915

Temp. 25.0 €/ 2381 K
Cperator: wmmrl

Falex. dalay 1.000 sec
Pulos 45.0 degrecs

Req. time 1,304 wec

Midth 35135.§ Hz

1256 repatitions

CREERVE 13, 100,6243047 MHz
DECOUFLE E1, 400.1T79555 s

conticucusly on
MALTE.16 medulatad
TATA FROCRSSTHG

Line broadening 0.5 Ee
FT aize 45530
Total time 50 mim

| L Ll

I

Agilent Technologies

T T

T T T T T T T

220 200 180 160 140 120 100
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&0
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Sekil 3.230. 134 no’lu bilesigin *C NMR spektrumu

20

T

o

FPm

292



3.6.82. 2-(5-Bromo-1H-indol-3-il)-1-(3,4-diklorobenzil)-5-propilsiilfonil-1H-
benzo[d]imidazol (135)
Br

227.6 mg N*-(3,4-diklorobenzil)-4-(propilsiilfonil)-benzen-1,2-diamin (0.61 mmol) ve
136.6 mg 5-bromo-indol-3-karboksaldehit (0.61 mmol) baslangi¢ maddelerinden
hareketle sentezlendi. Olusan iiriin Kloroform/i-propanol (10:0.5) solvan sistemi

kullanilarak kolon kromatografisi ile saflastirildi. % 24 verimle 85 mg iiriin elde edildi.
Erime noktasi: 271 °C.
Kiitle Spektrumu: MS (ESI+) m/e: 578.32 (% 100) (M*+H)

IH NMR (400 MHz, DMSO-ds): & ppm 0.90 (t, 3H, CHs), 1.54-1.60 (m, 2H, CHa-
CHs), 3.31 (t, 2H, CHo-CHy), 5.87 (s, 2H, CHy), 6.87 (dd, J=8.4 Hz, J=2.0 Hz, 1H),
7.36 (dd, J=8.8 Hz, J=2.0 Hz, 1H), 7.46 (s, 1H), 7.49 (d, J=2.0 Hz, 1H), 7.53 (d, J=8.4
Hz, 1H), 7.72 (dd, J=8.0 Hz, J=2.0 Hz, 1H), 7.77 (d, J=8.8 Hz, 1H), 7.89 (s, 1H), 8.25
(d, J=1.6 Hz, 1H), 8.64 (d, J=2.0 Hz, 1H), 11.98 (brd s, 1H, NH). 3C NMR (DMSO-
de) & ppm 12.46, 16.31, 46.26, 56.66, 103.32, 110.60, 113.39, 113.95, 118.56, 121.23,
123.69, 125.24, 125.99, 128.00, 128.16, 128.67, 130.09, 131.11, 131.41, 132.85,
134.70, 137.59, 138.82, 142.49, 151.77

Elementel Analiz: C2sH20BrCI2N3O2S
%C %H %N %S

Hesaplanan: 52.01 3.49 7.28 555

Bulunan: 51.78 3.38 7.44 555
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Default file . <
FII-53 413 {4.161) Cn (Cen,2, 80.00, Ht) 1: Scan ES+
578.32 3.26e7
mnw
%—.
168.19
577.97
167.83 577.47.|
575.98
575,74, |580.04 1155.21
10.40
169.01 57.59 55102
“ 208.76 299.23 42516 45363 662.64 978.91
| dalibegt s 11 ity bbbt gy e o - by . -
| 100 =200 300 400 500 600 700 80D 900 1000 1100 1200 -
Sekil 3.231. 135 no’lu bilesigin kiitle spektrumu
FII-53

Snmple Hame:
FII-53

Data Collectad on:
Aercury$0-mersery40s

Archive directery:
fhone/vansl freas e/ dats

Sunple dirsatory:
¥11-53_20151021 01

FidFile: PROTON 02

Pulse Sequence: PROTOM (=lpul}

folvent: dusa

Tata collected on: Oor 31 2015

Temp. 35.0 G/ 0.1 K
Operator: vomel

Relax, delay 1.000 sec
Fulse 45.0 dugrees

Acq. time 2.53F sec

Width §403.0 B

8 repetizicas

ORSEEVE W1, 400.1753761 MEs
DATA PROCESEING

FT aize 321768

Tetal tize 0 min 31 sec

I

|

i Agilent Technologies

A (G
S B W i B e T LI B B B L L e T LN B B B e
13 1z 11 10 L] 8 7 & 5 4 3 1 a -1  ppm

Sekil 3.232. 135 no’lu bilesigin 'H NMR spektrumu
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FII-53

Sarple Wame
FII-53

Dats Collected en:
EmEcarys0-mareEry 408

Archive directory:
[ncne/vanel fvescaya/date

Sample directory:
FEE.83_28481021 81

FidFile: CARBON 01

Fulse Sequences CARBON (sipul)
Solvent: daso
Tata soilevted oni 9ot 21 2035

Temp. 28.0 0/ 2801 %
Oparator: vimel

Relax, delay 1.000 seq
Palas 45,0 degress

Acq. time 1.304 sec

Width I51I5.6 He

1000 rapatiticos
CBESERVE C13, 100.6I43847 HH
OECOUPLE M1, 400.17TI555 sz
Powsr 18 4B

cont inuously on

WALTEI-16 modulatsed

DATA PROCESSING

Line broadesing 0.5 Br

FT size §5536

Total time 1 he, 59 mim

Agilent Technologies

|

220 200

180

160 140 1z0 100 a0 &0 40

Sekil 3.233. 135 no’lu bilesigin 3C NMR spektrumu
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3.7. Sentezlenen Bilesiklerin Antikanser Aktivitelerinin Saptanmasi

Sentezlenen bilesiklerin biyolojik aktivite ¢alismalar1 Bilkent Unversitesi Molekiiler

Biyoloji ve Genetik boliimiinde MTT yontemi kullanilarak gerceklestirilmistir.

Sentezlenen molekiillerin ilk genel taramasi 4 farkli dozda (0.25 uM, 2 uM, 16 uM ve

40 uM) MCF-7 meme kanseri hiicre hattinda (Cizelge 3.1) ve ardindan segilen umut
veren farkli molekiillerin hiicreye 6zgiin (MCF-7, MDA-MB-231, HEPG2) ve daha
fazla doz igeren (0.25 uM, 2 uM, 4 uM, 8 uM, 10 uM, 12 uM, 16 uM ve 40 uM)

uygulamalar ile ayrintili MTT taramalar1 gergeklestirilmistir (Cizelge 3.2).

Cizelge 3.1. MCF-7 hiicre hattinda siilfoniletil tiirevlerinin 4 farkli dozda tarama sonuglart.

% Canh Hiicre Varhg:

‘ % Canh Hiicre Varh@

No- 40pM  16pM  2puM i’;{s No- 40 uM i?\/l 2uM  025uM
89 24.36 ‘ 67.57 ‘ 100 ‘ 110.16 | 108 ‘ 63.80 ‘ 82.62 ‘ 97.92 ‘ 105.45 ‘
90 67.53 8544  90.04 105.73 109  68.96  80.98  88.39 93.54

91 64.68 ‘ 72.12 ’ 94.01 ‘ 9539 | 110 ‘ 89.26 ’ 95.42 ‘ 104.85 ‘ 99.40 ‘
92 63.70 6596  87.64 111.74 111 3958 5485 8441 95.28

93 40.38 ‘ 48.75 ‘ 60.56 ‘ 86.70 | 112 ‘ 80.60 ‘ 109.71 ‘ 93.24 ‘ 92.42 ‘
94 69.58  79.32  94.45 9297 113 7931 8537  91.90 91.11

95 44.16 ‘ 45.09 ‘ 77.02 ‘ 87.82 | 114 ‘ 59.55 ‘ 92.02 ‘ 92.69 ‘ 93.24 ‘
9 7280 7436 93.02 97.33 115 5200 9206 10567  105.33

97 66.03 ‘ 79.80 ’ 85.35 ‘ 86.52 | 116 ‘ 40.52 ’ 46.74 ‘ 96.32 ‘ 109.39 ‘
98 58.80 5813  85.41 111.86 117 4569 4637  97.05 106.44

99 69.52 ‘ 98.64 ’ 101.48 ‘ 112.94 | 118 ‘ 7353 ‘ 92.77 ‘ 85.60 ‘ 101.92 ‘
100 69.76  99.09  91.76 9125 119 3353 4394  86.09 95.01

101 26.90 ‘ 68.60 ‘ 92.00 ‘ 97.79 | 120 ‘ 65.13 ‘ 70.69 ‘ 91.71 ‘ 90.78 ‘
102 3285 4806 77.12 89.86 121 6623 7512 9355 95.20

103 43.76 ‘ 55.21 ’ 91.36 ‘ 101.55 | 122 ‘ 84.14 ‘ 91.57 ‘ 104.71 ‘ 99.27 ‘
104 89.88  81.38  94.29 11080 123  86.39  90.78  90.94 106.51
105 6215 ‘ 88.91 ’ 100.98 ‘ 10115 | 124 ‘ 73.06 ‘ 72.70 ‘ 100.18 ‘ 115.78 ‘
106 4219  97.35 10596 10144 125  81.31  71.81  94.90 100.67
107 64.12 ‘ 85.42 | 91.05 102.61 ‘ ‘

Kamptotesin 30.75 74.23 Kamptotesin 30.75 74.23
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Yasayan hiicrelerin yiizdesine bakildiginda, 89, 93, 95, 101, 102, 103, 106, 111,

114, 116, 117 ve 119 numarali molekiillerin 6ne ¢ikan bilesikler oldugu gézlenmistir

(Cizelge 3.1). ICsq lizerinde daha kesin degerler elde edebilmek iizere molekiiller, dort
adet molekiil dozu daha eklenerek (4 uM, 8 uM, 10 uM ve 12 uM) yeniden teste tabi

tutulmustur. Bu amagla, 96-kuyucuklu plakalarda MCF-7 ve mezenkimal fenotip

gosteren bir meme kanseri hiicre hattt olan MDA-MB-231 hiicrelerine MTT testi

uygulanmistir. MDA-MB-231 ve epitel HEPG2 hatlarinin biiyiitiillmesinde ve MTT

uygulamalarinda MCF-7 ile ayni igerikler kullanilmistir.
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Sekil 3.234. Umut vadeden molekiillerden 12 tanesi i¢in 0.25 uM, 2 uM, 4 uM , 8 uM, 10 uM, 12 uM, 16 pM and

40 pM konsantrsyonlarinda (x-axis(log2 skalas1)) MCF-7 hiicre hatlarinin gosterdigi canlilik oranlari (y-diizlemi).
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Sekil 3.235. Umut vadeden molekiillerden 12 tanesi igin 0.25 uM, 2 uM, 4 uM , 8 uM, 10 uM, 12 uM, 16 uM and
40 puM konsantrsyonlarinda (x-axis(log2 skalast)) MDA-MB-231 hiicre hatlarinin gosterdigi canlilik oranlart (y-

diizlemi).
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Sekil 3.236. Umut vadeden molekiillerden 12 tanesi igin 0.25 uM, 2 uM, 4 uM , 8 uM, 10 pM, 12 uM, 16 uM
and 40 uM konsantrsyonlarinda (x-diizlemi(log2 skalasi)) HEPG2 hiicre hatlarinin gosterdigi canlilik oranlari (y-

diizlemi).
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Cizelge 3.2. Farkli hiicre hatlarinda detayl arastirilan siilfoniletil tiirevi indol-benzimidazol bilesiklerinden elde

edilen 1Cso degerleri

Molekiil 1Cso
Kodu MCF-7 | MDA-MB-231 HEPG2

89 42.9536 51.4043 47.9733

93 5.71 -- -

95 89.3305 -- 73.7904
101 54.4503 126.7652 32.7341
102 15.7398 49.8884 7.8163
103 30.4089 66.6807 31.5500
106 40.2717 76.9130 -
111 32.2849 22.3872 9.9540
114 27.2270 20.8450 78.70
116 18.0717 36.1410 58.6138
117 35.1560 38.2825 17.2584
119 19.2309 -- 24.0991

-- Deney sonucunda ICso degeri elde edilemedi

Verilen doz noktalar1 {izerinde canli hiicre varli§i degerlerinden yola ¢ikarak
doz/hayatta kalim egrileri olusturulabilmektedir. Bu egrileri olusturmak i¢in GraphPad
Prism6 programi, analiz yontemi olarak da ‘nonlineer regresyon yontemi’ icerisinde
log (inhibitér vs. response) kullanilmistir. Molekiillerin olusturdugu egriye gore
degisik parametreler kullanilmaktadir. Bu calismada ¢ogunlukla ti¢lii parametreler

kullanilmistir.

Verilen sonuglar indol-benzimidazol molekiillerinin ilk etapta sentezlenen
stilfoniletil tiirevleriyle elde edilmistir. Etkilerin daha sonra sentezlenen diger
tirevlerde nasil oldugunun goériilmesi i¢in 20 uM konsantrasyonda MCF-7 hiicre
hattinda Onciil taramalar yapilmistir (Sekil 3.237.). Elde edilen canli hiicre varligi
degerleri Cizelge 3.3.’teki gibidir. Bu 6n taramadaki hiicre varligi degerlerine
dayanarak, 57 numarali molekiil aday olarak dncelendirilmis ve 0.25 uM, 2 uM, 4 uM,
8 uM, 10 uM, 12 uM, 16 uM ve 40 uM konsantrasyon skalasinda MTT deneyi ile ICso
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Olgtimii yapilmistir (Sekil 3.238.). Bu molekiile ait ICso degeri MCF-7 hattinda 57.58

uM olarak ol¢timlenmistir.
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Sekil 3.237. ikinci etapta sentezlenen indol-benzimidazol tiirevleriyle 20 pM (x-diizlemi) molekiil
konsantrasyonunda MCF-7 hiicre hatti {izerinde yapilan MTT deneylerinden elde edilen canli varligi degerleri (y-
diizlemi). CPT molekiilii pozitif kontrol olarak 0.25 uM ve 2 pM konsantrasyonlarinda denenmistir. Her bir renge
karsilik gelen molekiil numaralar: her grafigin sag kismindaki kolonda belirtilmistir. Goriintiiler Microsoft Excel
2007 aracih@iyla elde edilmistir.
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Cizelge 3.3. Metilsiilfonil ve propilsiilfonil tagiyan indol-benzimidazol tiirevlerinin 20 uM konsantrasyonundan
elde edilen yiizdelik canli hiicre varligi degerleri

Molekiil | % Canli hiicre | Molekiil | % Canli hiicre | Molekiil | % Canl hiicre
kodu | varhgi degeri kodu varhg@i degeri kodu varhigi degeri
54 81,23 69 89,82 86 78,51
55 59,12 70 51,39 87 79,03
56 80,48 71 75,23 88 86,98
57 40,71 72 65,38 110 101,88
58 52,40 73 90,88 126 80,40
59 99,28 74 67,22 127 62,27
60 56,06 75 99,92 128 58,80
61 56,48 76 88,78 129 98,47
62 51,82 77 85,57 130 91,83
63 92,02 78 46,90 131 77,49
64 79,53 79 76,20 132 76,77
65 54,97 80 50.00 133 103,79
66 102,53 82 63,25 134 87,69
67 53,03 84 49,30 135 57,46
68 89,76 85 49,19

Etkili bulunan 57 nolu bilesigin i¢in 8 konsantrasyon noktasi iizerinden yapilan detayli

MTT taramalar1 Sekil 3.235.’te verilmistir.

150 7

% Nispihilicre varlig:

57 (MCF7)

Doz (uM) (log2 skalasi)

- 57
—& CPT

Sekil 3.238. Umut vadeden 57 i¢in 8 konsantrasyon noktasi iizerinden yapilan detayli MTT taramalart. MCF-7
hiicre hatt1 kullanilmig olup, konsantrasyon noktalari olarak; 0.25 pM, 2 uM, 4 uM, 8 uM, 10 uM, 12 pM, 16 uM
ve 40 uM secilmigtir.
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4. TARTISMA

Bu calismada indol-benzimidazol halka sistemlerini igeren 82 adet orijinal
bilesik sentezlenmistir. Tasarlanan tiirevlerin sentezine 4-klorobenzen-silfonilkloriir
(1) baslangic maddesi ile baslanmistir. 4-Klorobenzen-siilfonilkloriiriin tellurium,
rongalite ve 1M sodyum hidroksit ¢ozeltisi varliginda alkil iyodiirlerle muamele
edilmesiyle alkil siilfonil tiirevleri (2-3) elde edilmistir (Sekil 2.1). 1-(Metilsiilfonil)-
4-klorobenzen ticari olarak alinip deneylerde kullanilmustir. 1-Kloro-4-(alkilsiilfonil)-
2-nitrobenzen tiirevlerinin (4-6) sentezi igin, elde edilen 1-kloro-4-(alkilsiilfonil)
benzen tiirevleri potasyum nitrat ve siilfiirik asit ile muamele edilerek nitrolanmigtir
(Sekil 2.2.). Elde edilen 1-kloro-4-(alkilsiilfonil)-2-nitrobenzen tiirevleri DMF iginde
¢oziliip, sentezlenecek sonug triinlere uygun alkil aminlerle muamele edilerek
aromatik niikleofilik yer degistirme reaksiyonu sonucu istenen N-siibstitiie-4-
(alkilstilfonil)-2-nitroanilin tiirevleri (7-29) elde edilmistir (Sekil 2.3.). 4-Etilstilfonil)-
2-nitroanilin bilesigi (17) diger nitro tiirevlerinden farkli bir sentez ydntemiyle
sentezlenmistir. 4-(Etilstilfonil)-1-kloro-2-nitrobenzen {izerine etanol, NHsz ve
trietilamin (TEA) konularak celik tiip i¢inde 100°C yag banyosunda reaksiyona tabi
tutulmustur. ITK ile kontrol edilerek tamamlanan reaksiyon buza dokiiliip izole
edilmistir. N-Siibstitiie-4-(alkilsiilfonil)benzen-1,2-diamin tirevleri (30-52), N-
Siibstitiie-4-(alkilsiilfonil)-2-nitroanilin  tiirevlerindeki nitro grubunun katalitik
hidrojenasyon ile rediiklenmesiyle elde edilmistir (Sekil 2.4.). 5-Metoksi-indol-3-
karboksaldehit (53), indoliin direkt olarak POClIs kazalizorliiglinde DMF ile muamele
edilmesiyle edilmistir (Sekil 2.5.). Diger 3 indol tiirevi ticari olarak satilan tlirevler
olup satin alinmistir. Elde edilen o-fenilendiamin tiirevleri uygun siibstitiie indol-3-
karboksaldehitlerin Na2S»0s tuzlari ile muamele edilerek, benzimidazol siklizasyonu
gerceklestirilmis ve sonug tirtinler (54-135) elde edilmistir (Sekil 2.6). Saflik kontrolii
ve kimyasal yapilar1 sirasiyla kiitle spektroskopisi, tH, 23C-NMR ve elemental analiz
yontemleri ile aydmlatilmistir. Sentez ¢alismalar1 esnasinda reaksiyonlarin
yiiriiyiisiinii izlemek, elde edilen iiriinlerin saflik derecelerini saptamak amaci ile ince
Tabaka Kromatografisinden yararlanilmistir. Erime noktasi tayinleri yapilmis ve

sonuclar diizeltilmeden verilmistir. Metil siilfonil grubu tasiyan 35 adet, etil siilfonil
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grubu tasiyan 37 adet ve propil siilfonil grubu tasiyan 10 adet olmak iizere toplam 82

adet yeni indol-benzimidazol tiirevi bilesigin sentezi gergeklestirilmistir.

R3 0,
S\R1
N
/
HN / N
R

Sentezlenen bilesiklerin *H-NMR ve 3C-NMR spektrumlar ¢oziiniirliiklerine
gore DMSO-de ve CDCl3 goziiciilerinde alinmigtir.  Aromatik halkalardaki protonlar
6.75-8.67 ppm araliginda gozlenirken, indol halkasina ait N-H protonu 11.61-12.18

ppm araliginda genellikle broad singlet seklinde gézlenmistir.

Sentezlenen bilesiklerin kiitle spektrumlari Elektrosprey Iyonizasyonu (ESI)
yontemi ile alinmigtir. Pozitif iyonizasyon teknigi ile biitlin bilesikler iyonize olmus,
baz1 bilesiklerde % 100 bagil bolluk ile molekiiler iyon (M*) piki gozlenirken, ¢ogu
bilesikte (M*+H) iyonlar1 seklinde pik gézlenmistir.

Indol halkasinin 5. konumuna —H, -OCHg, -Cl, -Br gibi gruplar, benzimidazol
halkasinin 1. ve 5. konumuna hem degisik uzunlukta alkil zincirleri hem de
nonsiibstitiie/siibstitiie aromatik yapilar getirilerek, bu yapilarin aktivite tizerindeki
etkileri irdelenmeye calisilmistir. Sentezlenen bilesiklerin hepsi in vitro MCF-7
hiicrelerinde tarandigi gibi Ozellikle etilsiilfoniller genis doz taramasi ¢ergevesinde
MCF-7, MDA-MB-231 ve HEPG2 kanser hiicre hatlarinda taranmustir. Bilinen
antikanser ilaglardan DNA topoizomeraz inhibitorii (S)-(+)-kamptotesin (CPT)
kontrol olarak kullanilmustir.

Ik etapta sentezledigimiz sinirli sayidaki bilesiklere ait yasayan hiicrelerin
yiizdesine bakildiginda, 89, 93, 95, 101, 102, 103, 106, 111, 116, 117 ve 119 numaral

molekiillerin 6ne ¢ikan bilesikler oldugu gozlenmistir (Cizelge 3.2.). 114 numarali
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bilesik de halojenli bilesik oldugu icin ICsp hesaplanmasina dahil edilmistir. 1Cso
tizerinde daha kesin degerler elde edebilmek iizere molekiiller, dort adet molekiil dozu
daha eklenerek (4 uM, 8 uM, 10 uM ve 12 uM) yeniden teste tabi tutulmustur. Bu
amagla, 96-kuyucuklu plakalarda MTT testi, Sekil 3’teki diizenek kullanilarak,
HEPG2, MCF-7 ve mezenkimal fenotip gdsteren bir meme kanseri hiicre hatt1 olan
MDA-MB-231 hiicrelerine uygulanmustir (Sekil 4-5). MDA-MB-231 ve epitel HEPG2
hiicre hatlarinin biiytitiillmesinde ve MTT uygulamalarinda MCF-7 ile ayn1 igerikler
kullanilmistir. Buna gore, ICsg 6l¢iimlerine bakildiginda; MCF-7 hiicre hattinda 93,
116, 114 ve 119 numarali molekiiller, HEPG2 hiicre hattinda 111 ve 117 numarali
molekiiller ve 102 numarali molekiil de hem MCF-7 hem de HEPG2 hiicre hattinda
one ¢ikmistir. Mezenkimal fenotip gosteren MDA-MB-231 hiicre hattinda da 114 ve

111 numarali molekiller 6ne ¢ikmistr.

Sonug olarak, benzimidazol halkasinin 1. konumunda propil, indol halkasinin 5.
konumunda Br tagiyan 102 numarali bilesik hem MCF-7 hem de HEPG2 hiicrelerinde

konsantrasyona bagl sitotoksik aktivite gostermektedir. Benzimidazol halkasinin 1.

konumunda benzil, indol halkasinin 5. konumunda —OCHs tasiyan 111 numarali
bilesik hem MDA-MB-231 hem de HEPG2 hiicrelerinde konsantrasyona bagl
sitotoksik aktivite gostermektedir. Her iki molekiil de HEPG2 hiicre hattinda daha
etkiliyken, MDA-MB-231 hiicre hattinda daha diisiik sitotoksik aktivite gostermistir.
Bu nedenle, molekiiler etkilerin kanser tiirleri arasinda degisebilecegi dnerilmektedir.
Bu hususlar, ek olarak epitel ve mezenkimal hatlardaki etkilerinde tiirevlenebilecegini
de Onermekte, ve mezenkimal hatlarm1 Oncelikli olarak hedeflenebilecegini

ongormektedir.

Benzimidazol halkasinin 5. konumunda siilfoniletil ve indol halkasinin 5.
konumunun nonsiibstitiie oldugu tiirevlerden MCF-7 ve MDA-MB-231 hiicre
hattindaki aktiviteler kiyaslanacak olursa, benzimidazol halkasinin 1. konumunda
benzil ve 4-florobenzil gibi aromatik halkali siibstitiientlerin varligmin aktiviteye

olumlu yonde katki sagladigi goriilmektedir. MCF-7 hiicre hattinda ise bu aromatik
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gruplara nispeten kiigiik alkil zincirlerinin aktivite iizerinde daha ¢ok olumlu
etkilerinin oldugu goriilmektedir. HEPG2 hiicre hattinda ise uzun alkil zincirlerinin

aktiviteye olumlu katki sagladigi goriilmiistiir.

Indol halkasimnin 5. konumunun —OCHjz oldugu tiirevlerden MCF-7 ve HEPG2
hiicre hatlarindaki aktiviteler kiyaslanacak olursa, benzimidazol halkasinin 1.
konumunda benzil gibi aromatik halkal1 siibstitiientlerin varliginin aktiviteye olumlu
yonde katki sagladigi goriilmektedir. Indol halkasinin 5. konumunun —Cl oldugu
tirevlerden MCF-7 hiicre hattindaki aktiviteler kiyaslanacak olursa, benzimidazol
halkasinin 1. konumunda —CHz gibi kiigiik alkil zincirlerinin olmasi aktiviteye olumlu
yonde katki sagladigi goriilmektedir. HEPG2 hiicre hattindaki aktiviteler kiyaslanacak
olursa, benzimidazol halkasimnin 1. konumunun propil gibi nispeten uzun zincirli
alkillerin yani sira aromatik siibstitiientlerin varliginin aktiviteye olumlu yonde katki
sagladig1 goriilmektedir. indol halkasmin 5. konumunun —Broldugu tiirevlerden MCF-
7 ve HEPG2 hiicre hatlarindaki aktiviteler kiyaslanacak olursa, benzimidazol
halkasinin 1. konumunun alifatik diiz zincirli siibstitiientlerin olmasi aktiviteye olumlu
yonde katki saglarken, MDA-MB-231 hiicre hattinda aktivite 1. konumda aromatik

halkal1 siibstitiientlerin varliginda daha fazladir.

Sonu¢ olarak, 114 numarali molekiil, hem MCF-7 hem de MDA-MB-231
hiicrelerinde konsantrasyona bagli sitotoksik bir aktivite gostermektedirler. 114
numaralt molekiilin MDA-MB-231 hiicrelerinde daha etkili oldugu bulgulanmistir.
HEPG2 hiicre hattinda bu molekiil icin kayda deger bir sitotoksik aktivite
gozlemlenmemistir. Bu husus, denenen bilesiklerin epitel ve mezenkimal hatlarda
etkilerinin tiirevlenebilecegini, ve bu bilesiklerin antikanserojen etkisinin daha yogun

oldugu mezenkimal hatlarin1 hedefleme de kullanilabilecegini 6ngoriilmektedir.

Cizelge 3.2.’teki biyolojik aktivite sonuglarina bakildiginda benzimidazol
halkasimin 1. konumunda benzil grubu tasiyan bilesiklerin digerlerine kiyasla daha
aktif oldugu goriilmektedir. Benzimidazol halkasinin 5. konumunda ~OCHzs, -Cl ve —

Br gibi hacimli gruplarin olmasi da aktivite tizerinde olumlu katk1 saglamaktadir.
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Sentezlenen diger tiirevlerin sitotoksik etkileri bir dnceki molekiillere benzer bir
sekilde MCF-7 hiicre hattinda taramalar ile ve diger hatlarda genis taramalar ile
dl¢iimlenmis, ve yeni adaylar dne gikarilmustir. ilgili molekiillerden 57 umut vaadedici
olarak goriilmiis, fakat genis taramada gosterdigi etki diisiikk bulunmustur. Bir 6nceki
bulgularda da goriildiigli lizere, indol-benzimidazol tiirevleri hiicre varlig1 lizerinde

etkilidirler ve etkileri hiicre hatlar1 tizerinde ¢esitlenmektedir.

307



5. SONUC VE ONERILER

Bu calisma kapsaminda 35 adet siilfonilmetil tiirevi, 37 adet siilfoniletil tlirevi
ve 10 adet siilfonilpropil tiirevi bilesik sentezlenmistir. Toplamda 82 adet indol-
benzimidazol tiirevi bilesik elde edilmistir. Saflik kontrolii ve kimyasal yapilari
sirasiyla elemental analiz, 'H, 3C-NMR ve kiitle spektroskopisi yontemleri ile
aydinlatilmistir. Sentez ¢calismalar1 esnasinda reaksiyonlarin yiiriiyiisiinii izlemek, elde
edilen iiriinlerin saflik  derecelerini saptamak amaci ile Ince Tabaka
Kromatografisinden yararlanilmigtir. Erime noktasi tayinleri yapilmis ve sonuglar

diizeltilmeden verilmistir.

Sentezlenen tiirevlerin sitotoksik aktiviteleri 6ncelikle 4 farkli konsantrasyonda
(0.25 uM, 2 uM, 16 uM ve 40 uM) MCF-7 meme kanseri hiicre hattinda daha sonra
da bu 6n taramada umut vadedici bilesikler olarak belirlenen aktif bilesikler 8 farkli
konsantrasyonda (0.25 uM, 2 uM, 4 uM , 8 uM, 10 uM, 12 uM, 16 uM ve 40 uM)
MCF-7, MDA-MB-231 ve HEPG2 hiicre hatlarinda genis taramalar1 yapilmistir.

Benzimidazol halkasinin 5. konumunda siilfoniletil ve indol halkasinin 5.
konumunun nonsiibstitiie oldugu tiirevlerden MCF-7 ve MDA-MB-231 hiicre
hattindaki aktiviteler kiyaslanacak olursa, benzimidazol halkasinin 1. konumunda 4-
florobenzil gibi aromatik halkali siibstitiientlerin varliginin aktiviteye olumlu yonde
katki sagladigr gorilmektedir. HEPG2 hiicre hattinda ise uzun alkil zincirlerinin
aktiviteye olumlu katki sagladigr gorilmiistiir. R2 ve Rz gruplariyla molekiiler
stibstitiisyonlar, siilfoniletil yapisinin sitotoksik aktiviteleri ilizerinde ¢ok kiiciik
degisiklikler gostermistir. Ro'de etil ve biitil gruplart aktiviteyi arttirmis gibi
goriinmektedir. Bunun yanisira, R3 iizerinde halojenik gruplarin varliginda metoksi
grubundan daha yiiksek aktivite goriilmektedir. Ancak, aktiviteyi tek bir nokta ile

iliskilendirmek miimkiin degildir, ¢linkii R> ve Rs3 birlikte sitotoksisite iizerinde ek

308



etkiler yapabilir. Ornegin, tek basina Rzdeki siklik gruplarm mevcudiyeti, alkil
gruplarina kiyasla aktivite tizerine olumlu etki etmemektedir. Bununla birlikte, siklik
gruplarin ya da benzil veya bunun difloro tiirevlerinin R3’de metoksil grubu ile
kombinasyonu, sitotoksik aktivitenin yiikselmesine neden olmustur. Ozetlemek
gerekirse, Rz ve R3 gruplari ayri ayri veya kombinasyon halinde degisik sitotoksik
aktivite gosterebilirler. R2' de tek basina etil ve biitil gruplar1 veya R3' de tek basina
halojenik gruplar veya Ry tizerinde siklik gruplar ile R3' de elektron ¢ekici gruplarin

varliginda sitotoksik aktivite ylikselmektedir.

Bu calismadan ortaya ¢ikan bazi 6nemli yapir aktivite iligkileri (SAR'ler): Rz
pozisyonlarinda kiigiik alkil gruplarina sahip olan bilesikler nispeten daha etkili
antikanser aktiviteleye sahip oldugu goriilmiistiir. Ornegin, Rs konumunda -Cl ve Rz
konumunda metil grubu igeren 93 no’lu bilesik, bu bilesikler arasinda MCF-7
hiicrelerine karsi en etkili olarak bulunmustur. Yine Rz konumunda -Br ve R2
konumunda propil grubu igeren 102 no lu bilesik, bu bilesikler arasinda HEPG2
hiicrelerine karsi en etkili ve ayrica MCF-7 hiicrelerine kars1 da etkili olarak

bulunmustur.

-H, -OCH3 \
-Cl, -Br @

Alkil, Aromatik halka
ozellikle benzil veya 4-florobenzil

Metil siilfonil ve propil siilfonil tiirevlerinin sadece ilk tarama deneyleri yapilmis
olup ileri tarama deneylerine devam edilecektir. O yiizden p-floro benzil grubu tasiyan

metil/propil siilfonil tiirevleri ile aktivite acisindan kiyaslayip degerlendirme
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imkanimiz olamamistir. Bilesiklerin molekiiler etkilerinin kanser tiirleri arasinda
degisebilecegi 6nerilmektedir. Bu hususlara ek olarak, epitel ve mezenkimal hatlardaki
etkilerinin tiirevlenebilecegi ve mezenkimal hatlarin 6ncelikli olarak hedeflenebilecegi

ongoriilmektedir.
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OZET

Yeni Indol-Benzimidazol Tiirevi Bilesiklerin Sentez, Yapi1 Aydinlatilmalar1 ve
Antikanser Etkilerinin incelenmesi

Bu calisma kapsaminda alkil siilfonil grubu tasiyan orijinal 82 adet indol-
benzimidazol tiirevi bilesik sentezlenmistir. Antikanser aktiviteleri klinikte yaygin olarak
kullanilan kamptotesin ile kiyaslanarak MCF-7, MDA-MB-231 ve HEPG2 hiicre hatlarinda
genis taramalar1 yapilarak in vitro olarak tayin edilmistir. Tasarlanan tiirevlerin sentezine 4-
klorobenzen-siilfonilkloriir (1) baslangic maddesi ile baglanmistir ve 4-klorobenzen-
stilfonilkloriirden hareketle 4 basamakta N-siibstitiie-4-(alkilsiilfonil) benzen-1,2-diamin
tirevleri (30-52) elde edilmistir. Elde edilen o-fenilendiamin tiirevleri uygun stibstitiie indol-
3-karboksaldehitlerin Na;S;0s tuzlari ile muamele edilerek benzimidazol siklizasyonu
gerceklestirilmis ve sonug tiriinler (54-135) elde edilmistir.

Sentezlenen bilesiklerin safliklar1 ITK ile kontrol edildikten sonra erime noktalar
saptanmis ve yapilar;; 'H-NMR, C NMR, MASS ve elementel analiz sonuglari ile
aydmlatilmstir.

Sentezlenen molekiiller, farkli dozlarda, MCF-7 meme kanseri hiicre hatti ve karaciger
kanseri hiicre hatt1 HEPG2’de hiicre yasamina olan etkileri agisindan test edilmistir. Bilesikler
oncelikle MCF-7 hiicre hattinda taranmugtir . On taramay1 gegen ve etkin dozlar1 belirlenen
bilegikler i¢cin MTT deneyleri tekrarlanmistir. MCF-7 ve HEPG2 hiicre hatlarinda etkisi
goriilen bilesiklerin daha genis doz araliginda taramas: yapilarak IC50 degerleri
hesaplanmigtir. Bu ikincil ¢aligmada, epitel karakterdeki MCF-7 ve HEPG2’ye ek olarak
mezenkimal karakterdeki MDA-MB-231 hiicresi de kullanilmustir.

Bu calismadan ortaya c¢ikan bazi Onemli yap1 aktivite iligkileri (SAR'ler): R»
pozisyonlarinda kiigiik alkil gruplarina sahip olan bilesikler nispeten daha etkili antikanser
aktiviteye sahip oldugu gériilmiistiir. Ornegin, Rz konumunda -Cl ve R. konumunda metil
grubu iceren 93 no’lu bilesik, bu bilesikler arasinda MCF-7 hiicrelerine kars1 en etkili olarak
bulunmustur. Yine Rz konumunda -Br ve R, konumunda propil grubu i¢ceren 102 no’lu bilesik,
bu bilesikler arasinda HEPG2 hiicrelerine karsi en etkili ve ayrica MCF-7 hiicrelerine karsi da
etkili olarak bulunmustur. R> ve Rz gruplart ayr1 ayr1 veya kombinasyon halinde degisik
sitotoksik aktivite gosterebilirler. R1' de tek basina etil ve biitil gruplar1 veya Rs' de tek bagina
halojenik gruplar veya R; tizerinde siklik gruplar ile R3' de elektron ¢ekici gruplarin varliginda
sitotoksik aktivite ylikselmektedir.

Anahtar Sézciikler: Antikanser, Benzimidazol, indol, Sentez, Sitotoksisite
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SUMMARY

Synthesis, Structure Elucidation and Anticancer Activity of Novel Indole-Benzimidazole
Derivatives

In this study, 82 original indole-benzimidazole derivative compounds carrying alkyl
sulfonyl group were synthesized. Anticancer activities were determined in vitro by extensive
screening on MCF-7, MDA-MB-231 and HEPG2 cell lines, comparing with clinically
commonly used camptothecin. The synthesis of the derivatives was started with 4-
chlorobenzene-sulfonylchloride (1), and N-substituted-4- (alkylsulfonyl)benzene-1,2-
diamine derivatives (30-52) were obtained in 4 steps. o-Phenylenediamine derivatives were
treated with Na,S;0s salts of appropriately substituted indole-3-carboxaldehydes to give
indole-benzimidazoles (54-135).

After the purity of the synthesized compounds were checked by TLC, their melting
points were determined and their structures were elucidated with their *H-NMR, *C-NMR
spectrum, Mass (ESI+) spectral data and elementel analysis.

The synthesized molecules were tested at different doses for their effect on cell life in
the MCF-7 breast cancer cell line and liver cancer cell line HEPG2. Compounds were screened
primarily in the MCF-7 cell line. MTT experiments were repeated for compounds that passed
the pre-screening and whose effective doses were determined. Compounds with effect on
MCF-7 and HEPG2 cell lines were screened at wider dose range and 1C50 values were
calculated. In this secondary study, in addition to MCF-7 and HEPG2 of epithelial character,
mesenchymal MDA-MB-231 cell was also used.

Some important structure activity relationships (SARs) resulting from this study:
Compounds with small alkyl groups at the R, positions have been found to have relatively
more effective anticancer activity. For example, compound 93 containing -Cl at the R position
and methyl group at the R, position has been found to be the most effective against MCF-7
cells among these compounds. Again, compound 102 containing -Br in the R3 position and
propyl group in the R, position was found to be the most effective against HEPG2 cells and
also effective against MCF-7 cells. The groups R, and Rz may exhibit different cytotoxic
activity, either individually or in combination. Cytotoxic activity increases in the presence of
ethyl and butyl groups alone in Rz, or halogenic groups alone in Rs or cyclic groups on R, and
electron withdrawing groups in R3,

Keywords: Anticancer, Benzimidazole, Cytotoxicity, Indole, Synthesis
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