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La Revue “Communications de la Faculté des Sciences de
I’Université d’Ankara” est un organe de publication englobant
toutes les disciplines scientifiques représentées a la Faculté.

La Revue, jusqu’a 1975 & DI’exception des tomes I, H, IH,
était composée de trois séries: '

Sene A: Mathemathues, Physxque et Astronomle.
" Série B: Chimie.

Série C: Sciences-naturelles:®

A partir de 1975 la Revue comprend sept “séries:

Série A,: Mathématiques -

Série Az. Physique

Série A,: Astronomie

Série B : Chimie

Série C;: Géologie o

Série C,: Botanique . . ¥

Série C,: Zoologie ' ;

En principe, la Revue est réservée aux mémoires originaux
des membres de la Faculté. Elle accepte cependant, dans la mesure
de la place disponible, les communications des auteurs étrangers.
Les langues allemande, anglaise et frangaise sont admises indif-
féremment. Les articles devront tre accompagnés d’un bref som-
maire en langue turque. i
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Effect of 1,4,7, 10-Tetraoxocyclododecane on the Reactmn Rate*
I B Part I. Co '

G ERK§ and H.. C.ETiSLIrZ

g Umversxty of Diya:bak%r, Department of of Chem.\stry, Turkey “
(Reoei’ved 9 Mmh 1979, a.nd aecepted 8 June 197'9)

- Effeet of 12- Crown-4 on the reaction rate of pstassmm plcmte wzth t-bn

]NTRGDUCTION

Tile crown ethers have been shown to have 4" tremendous ,

‘ability to complex métal salts, especially those of alkaline ahd al-

kalineearth metals, and aid by solvation of the cation tlg disso- - -

lution of these salta in. non-polar aprotic solvents. The Feactive
behavior of these salts i in_solution have shown unusual properties

{1, 2). The work of Qam adn Simmons have showed that patass;— o

‘mu halides and potassmm hydroxxdem benzene possesses strong‘
‘nucleophilie and basic propetties (3). .The. observations of Liotta
on the reactlwty of KF and KCH,COOQ, in non-polar_apretig:sol-:
_vents using 18-Crown -6 asthe catalyst has shown that ; anfons be-
come reactive in solution. when thelr catlons are complexed wath '
crown ethers (4). : :

The sta‘bxllty of theds' complexes depen&s on the sx‘zé”ﬁf the

 cation relativé to ‘that-hele of macroeyelic polyether; the ehm‘ge
~ of ‘the ion, the:number of fing oxygeis atoms, their ’bammtywcofm- |
lananty, and symmetrical placement, steric hinderance in the .

po]yether ring. f"and the extent of fon’ ass%matmn thh the soi've,ﬁt 45)

g x’;‘nf v &

' Howsver we. recent}y Qﬁsewed that‘,m some c,ases thﬁ ? ﬁ;avx-

et of cmwn ethers maght be dxfferet than what has 50 ﬁ‘ hée'n TO~

* Subipitted in I Thmpdynaﬁst meeﬁng,‘Burss, 19378 'I‘urbefy
. § Ingdries should be contacted = :
g Thems snbmltted for Ms Se. Degree in Chem;lstry SRS
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ported. 12-crown-4 could complexed with some of the heavy
metals disregarding the cavity and the ionic redius (6). We now
report the similar results in connecte dwith the effect of the smaﬂer
rings on the reaetion rate. S
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In our study we inv estlgated the role of 12-crown-4 in water-
dloxan solutlons for a nucleophlhc substutltlon reaction and found
out ’qhat il was almost as effect1v¢ as largel; nngs despite the fact S
that DMSO and DMF did not play any role wnder similar condi--

thnS v - ) ,.g:q
¥ S 2

As a kinetic system we trled the ,ether,formatlon from potas-
sium p;lcrate under pseudo fu'st ordger condu“lon&i

Wltﬁout the ¢rbwn ethier, the formation'of- t-but‘hylplcryl et
her wad not observed even aftér heating for'a long timé'in DMSO,
However kmetm Tesults aré displdyed in Tahle- exlubltmg thé :
effec’cj of crown ethers |

- Complexing of cations w1th smaﬂer cav1ty ‘are’ very xare alt--
hough the- fact that in our’ earlier- study we found that the 12
Crowii‘4 could form sta.Bie comp]eXes EVV'lﬂl ac‘timdes by mversing B
the conformation (6). : , 3

. Regarding Table-] in :lower; amount of erown gther showes
lowgl: effeet because of the hyrogen bon&mg of waler-crown ‘ether -
, malecules whlch increase: the -viscosity of respeet;ve llquldﬁ

.—m TR 'g, i i

Table.; g} Psgudo First order rates of potassiupi plctste rewtxon with t-buthylehlonde
in 9, 20 dioxane-water mixtures at 70° C.in the presence of 1,4,7,10- i

tetraoxocyclado@ne
Cone, of K+ dlerate Cone. of t-but Chl,. Cong:,.;. of ¥§C4 Rate Cons, =~
101 7 x 10-M ' r ML T 10“111111"l R
T - - ML e ', R
7,3 3,6 0.1 . 5;10“ G
5! % Y R o O ER N S
7,5 3,6 @5 T RO 8,50‘ 2
7.5 .36 CLe o e 940
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Tabh 3 Pseude first o;;der.iatgs of pytassmm p}pxaﬁe reackipn: wnh t-bu
81 40° Cjnthe P!escnce 9EA ”6,10~teitraexoeycyon deqane ~

% 20, dmxap-w,gxer mxxtu;ep

[

Ll Conc Qf Ii*'pmrp,gei, Gi;gg, of ;?‘bm, thf Qm,\

of. 12€4

I{atg Cons.

e Ay
0,4

1,0

f :

LR T DR X

Y20 dwxan-Wate: mixtures at;70° C jn the presence of te!;amqthyl-l 4,7, lﬁdetraoxbca

gty o i vck)dodecane Ll
Eonc of K+ p;crate Conc of t-but Chl Conc. of Cr Ft atc ﬂons;
x 16"!M T L0 M il
e e S (L

‘01‘

1 0‘

i 64 L7 $R 5 B
HiS 2 wi"-“‘,ﬁ‘g»’,o;. P

; g Table & p&audé‘ﬁa‘bt ﬁrd’:er rité af pdtaesmm p&a&td a’énction with' t-butyléhloﬁdu m
L,% 20 thqxan w&m mbmm.s at G in.the pressnce.of tetramthyl -1 4,7,19;-§Btraoxo¢ye- o

Myl . . Iododecane o e
) Gonc of K+ pwrate Conc t-lmt Chl Conc of Cr Et v,
| 7% Robme P 2 *?ﬁ-xm . u
7,5 . -
o f,G0 PR S B O
18 .04,
L 7,§ r‘b’«q‘k ¢
Sy £ 1,87

- Ho‘wavor dlssolved ~ions hreak ethe stuuctm:e a.nd ;dzsorgamze{f i
locally the solvent  and:decrease. its loqal. viscosity: (7). By ine-

reasmg the concentratlon of 12- Crown-4 (8) the rate of reaetmu Was?';, o

,'Figqre‘."lr ‘Sagi‘dwi’ches from 12-crown-4 with K+ jon™
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~the abbve conclusions. Steric role is clearely seen in the presence
of tetramethyl- 12-Crde-4 (8) of lower effect with respect to 12-
Crowns4. In the other hand, under the' coniditions given on the
tables fatle of reaction for -18-Crown-6 was found to be, 1,0.107*
min~" which indicates the minimum role of the cavity size of the
ring in the aqueus dloxane solutlons '

DISCU SSION S

The results of thls study suggest that the rate of reaction mo-
dified by addition of catalytic amounts of cxown ethers to the me-
dium. In the presence of crown ether, the species that reacts mlght
be the crown ethers-separated ion pair in which the coordinating
“gites of potassium are occupied neither by the hydroxide ion nor
;solvent molecules. This species resembles in properties the more
‘ordinary solvent separated ion pairs.

However, the behavior: of electroiytes in mixed solutions is
even complex. The composition of mixtures im the vicinity of
'~ ioms, or ion pajrs may deviate from its average position, therefore, -

‘the local dielectric constant may differ from that of the bulk of ‘
the mixtures- (9). S

The role of 12-Crown-4 could be best explamed by formatlon, ‘
of gaint sandwiches (Figure-2) which does not allow the cation to
intereact with its accompanied anion more" like solvent - separa-
ted ion pairs. In that respect the role is the similar with compare
“of larger rings which thightly bonds the eation in the center of .
cavny formmg “Crown Complexed” ions (IO)s 2 S

“It'is now understood that for the 10ns in solutlons sma]ler
size of crown compounds of lower cost may be apphed in ionic’ re-k
actlons we therefore still_continue our work



- eterler ka.dar ethh bir gekﬂde katyonlan haé“lamaktadu
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Fxgu.te 2 Dependence of C-rnwn ether concentration on the reactmn rate of potaasmm
pwrate with t-butyl ohlondc at 40°C a) 12-Crown-4 B) tetramzthyl-m- Crown—‘iq :
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: Dért oksijenti h;r maho halkal: eter olan 12-Crown-4’nn s’u—dmksmx kauglmmda
potasyurs pikrat'm alkil halojenler ile verdigi yer degistirme reaksiyonunun hizmna olan S
etkisi incelenmigtir. Ba eter yapisma karmldk su-dioksanh ortamlarda buynk Iialklh
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