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Dear Participants, 

It is a pleasure to welcome you to the University of Ankara, Faculty of Pharmacy 
for the 5th International Symposium on Pharmaceutical Sciences (ISOPS5). 

Eight years ago, the First Symposium on the Pharmaceutical Sciences in Ankara was realized and the 
efforts of our Faculty to promote this Symposium, was based on a belief to scientific research and the 
exchange ideas within the international pharmaceutical research community. In June 1989, the concept 
of increasing necessity for pharmaceutical researchers to consider their research in a more international 
context, became visible for the first time at the European level. 

With this Fifth Symposium on Pharmaceutical Sciences in Ankara, we also believe that certain 
milestones will be passed and undoubtedly, there is an honorable evidence which shows that researchers 
from different countries are enthusiastic and motivated about the impression of participating such a 
Pharmaceutical Symposium in Ankara, Turkey. This interest will particularly be promising at a time 
when the drug industry in Turkey are involved with research and development like those found in most 
countries which in the pharmaceutical industry is fully occupied with research and related problems 
resulting from ongoing changes in health. 

I would like to congratulate the Committees for their fine efforts in organizing the ISOPS5. There arc 
310 scientists from several countries participating this Symposium. With this book, you will find 
abstracts of 32 plenary lectures and approximately 150 oral and poster presentations which we believe 
that the abstracts introduce the fact that these studies contribute to the concept of a globalization of the 
pharmaceutical sciences. In addition to general sessions and poster displays, the exibition of scientific 
and educational equipment from several companies will provide other highlights for the Symposium 

^ 

> jflT / Please feel free to use computers in the enterence of the Conference Hall or Computer 
# room at the third floor, to get an access to Internet and to send e-mails. 

ST r 
As you participate in our Faculty's programs, we hope you will take some time to investigate the 
resources which Ankara city can offer you. We also hope that the next International Symposium on 
Pharmaceutical Sciences (ISOTS6) will be realized with more participating in numbers and with more 
specific topics included, in 1999. 

Finally, we wish you a succesful and productive meeting in which mutual relations can 
be strengthened and scientific expectations met. 

Sincerely, 

Segkrn OZDEN, 
President of ISOPS5 
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PLENARY LECTURES 





PL-1 

NEW TRENDS IN CHIRAL HPLC SEPARATION TECHNIQUES 

Hassan Y. Aboul-Enein 

Bioanalytical and Drug Development Laboratory, Biological and Medical Research 
Department (MBC-03), King Faisal Specialist Hospital and Research Centre, P.O. Box 
3354, Riyadh 11211, Saudi Arabia 

Optical activity and asymmetry is widespread in nature. Most of the biochemical 
processes are stereochemically controlled and it is therefore not surprising that the 
optical isomers of xenobiotics and chiral bioactive compounds can behave differently 
in terms of pharmacodynamics, pharmacokinetics, and even toxicological activity. 
However, most synthetic drugs are still administered as a racemic mixture, mainly due 
to claimed cost benefits. 

The explosive development of enantioselective HPLC methodology over the last 
decade has rendered the analysis of chiral drugs in bulk, pharmaceutical dosage forms 
and in biological fluids an easy task. Enantioselective bioassays of drugs and their 
optical purity are becoming important issues both scientifically as required by the drug 
regulatory authorities. 

In order to design direct enantioselective chromatographic systems one needs a chiral 
selector which is covalently or adsorptively bonded to a support surface (e.g. silica gel) 
or a chiral polymer gel. These stationary phases must have the ability to form 
physicochemically transient diastereomeric molecular complexes with the individual 
analyte enantiomers. The magnitude of the intermolecular interactions of chiral 
selector and analyte enantiomers will result in retention, and the spatial orientation of 
the chiral substituents in the diastereiomeric molecule complex will allow for 
enantioselectivity. The intermolecular binding and driving forces forming the 
"transition" complexes can be coulombic, dipole-dipole, charge transfer, hydrogen 
bonding, and or hydrophobic in character. 

Based on this concept, over 100 specialized chiral stationary phases (CSPs) have been 
developed and are commercially available. An overview of the various types of these 
CSPs including the recent ones are presented. 



PL-2 

MASS SPECTROMETRY IN CLINICAL AND FORENSIC TOXICOLOGY 

D. Fompeydie 

University of Paris V, Faculty of Pharmacy, Department of Analytical Chemistry, 75270 
Paris cedex 06 and Hospital Fernand Widal, Department of Biochemistry and 
Toxicology 75045 Paris cedex 1 0. 

Since devices easy to use are available, GC-MS can be applied to screen drugs and 
toxic, it permits the unequivocal identification of drugs. Protocol for its use for illicit 
products is classical but in biological material, matrix and drug metabolism require 
special protocol: 

* hydrolysis (acid, basic or enzymatic) to dissociate conjugates 
* separation of the drug and its metabolites by extraction (liquid-liquid or liquid-solid) 
* derivatization to convert polar groups into non polar derivative to improve 
chromatography and increase sensitivity. 

The sample is then submitted to chromatographic separation and mass analysis. 

The answer can be done by comparison of retention time and mass spectrum stored in 
library with reference standard. 

Quantitative analysis using an internal standard can be made by SIM acquisition. 
We present some results of analysis done in our laboratory . 



PL-3 

SEQUENTIAL INJECTION EXTRACTION WITHOUT PHASE SEPARATION FOR 
SAMPLE PREPARATION AND DRUG ANALYSIS 

Gary D. Christian 

University of Washington, Department of Chemistry, Box 351700, Seattle, WA98195-
1700, USA 

Solvent extraction is a powerful technique for sample pretreatment for drug analysis. 
Analytes may be separated by classes of compounds to improve selectivity, separated 
from the sample matrix to eliminate matrix effects, or preconcentrated to improve 
sensitivity. Conventional solvent extraction is time consuming and labor intensive, and 
generates large amounts of solvent waste. W e have combined the technique of 
sequential injection analysis (SIA) with a thin-film extraction method to perform 
automated sequential injection extraction (SiE). SIA is an intermittent flow technique in 
which microliter volumes sample zone and organic solvent zone are sequentially 
injected next to one another. The organic solvent plug deposits as a thin film on a 
Teflon tube as it is pushed by the aqueous sample plug, and the sample pushes through 
the solvent, causing the analyte to extract into the thin film. The flow is reversed and a 
second extraction step occurs. The process may be repeated with a fresh injected 
aqueous buffer zone to back extract the analyte. The analyte, in either the organic or 
aqueous phase, may be transported to a flow cell for direct measurement, or it may be 
collected for analysis by, e.g., chromatography. The SIE technique has been 
demonstrated for the extraction and back extraction of barbiturates (acid/neutral 
compounds) or seratonin reuptake inhibitors (basic compounds), as classes of 
compounds, for analysis by HPLC. SIE is demonstrated for direct photometric 
measurement of the extracted analyte, for the determination of molybdenum, 
vanadium (IV) and (V), and chromium (III) and (VI). 



PL-4 

PHYSIOLOGICAL CHEMISTRY OF a, (3 ANOMERS AND ITS ALDEHYDE FORM OF 

D-GLUCOSE 

Jun Okuda, Ichitomo Miwa 

Faculty of Pharmacy, Meijo University, Nagoya 468, Japan 

D-Glucose equilibrates among the a-, (3-anomers and its aldehyde form in water. The authors first 
devised the enzymic determination of a- and [3-anomers of D-glucose by using (3-D-glucose oxidase 
and mutarotase. Then, the half life of the equilibrium was estimated to be only 2.3 min at 37^ in 
blood. Concerning to anomenc preferences of D-glucose-metabolizing enzymes, it became clear that 
hexokinase types I, II, III prefer to phosphorylate (3-D-glucose to D-glucose 6-phosphate, while 
glucokinase prefers a-D-glucose. Aldehyde form of D-glucose is specifically reduced to sorbitol by 
aldose reductase. In the study of immunohistochemistry of glucokinase and mutarotase, it is 
revealed that glucokinase exists in nuclei of rat liver at low glucose concentration and diffuses to 
cytoplasm at high glucose concentration. Glucokinase exists in cytoplasm of rat Langerhans islets. 
Mutarotase localizes in nuclei of rat kidney and liver. a-D-Glucose preferentially stimulates insulin 
secretion from Langerhans islets, compared with (3-D-Glucose. p-D-Glucose suppresses afferent 
activity of hepatic vagus nerve filaments of the guinea pig, and decreases stomach motility in the rat. 



PL-5 

PHARMACEUTICAL EDUCATION AND ACCREDITATION IN THE USA 

Daniel A. Nona 

American Council on Pharmaceutical Education, Chicago, IL 60610, USA 

The objectives for this presentation are to trace the historical development of 
pharmaceutical education in the United States during this century and to discuss 
changes occurring and contemplated as we enter the 21 st century. The perspective for 
this discussion will be the accreditation program of the American Council on 
Pharmaceutical Education, the agency for the accreditation of professional degree 
programs in pharmacy and providers of continuing pharmaceutical education. To 
develop this perspective, the background, value and purpose of accreditation are 
sketched, and the procedures and process for setting standards for accreditation are 
outlined. The progressive development of pharmaceutical education is related to 
major studies presenting the need for changes and their influence upon the adoption of 
accreditation standards and their subsequent implementation. A possible model for the 
establishment and administration of international educational and competence 
standards based upon adoption of the principles of accreditation is suggested. 



PL-6 

CONTROL OF LIPOCENESIS 

David M. Gibson 

Department of Biochemistry and Molecular Biology, Indiana University School of 
Medicine, Indianapolis, Indiana, 46202-5122, USA 

This review of the central themes in the control of lipogenesis in mammals emphasizes 
the maintenance of caloric homeostasis during the diurnal feed-fast cycle. Long-term 
regulation is executed principally by the hormones insulin and glucagon (during 
feeding and starvation respectively) by signalling induction and repression of a set of 
lipogenic enzymes catalyzing the synthesis of fatty acids and fat (triacylglycerol or 
TAG) from precursors that can form acetyl CoA. Short-term control mediated by 
insulin and glucagon affects the state of phosphorylation of a second (overlapping) set 
of enzymes through the action of protein kinases and protein phosphatases. In general, 
feeding and the accompanying release of insulin bring about the dephosphorylated 
mode of this enzyme set thereby promoting the flux of organic precursors into the 
major storage metabolic fuels: glycogen in liver and TAG in liver and adipose tissue. 
In progressive starvation, the phosphorylated enzyme mode is established causing the 
release of glucose from glycogen, lipolysis of TAG (release of free fatty acids) and 
gluconeogenesis from amino acids (in liver). The roles of cyclic AMP protein kinase 
and the recently characterized 51 AMP-activated protein kinase are discussed vis-a-vis 
protein phosphatases in mediating glucagon and insulin signalling, in particular, the 
key enzymes acetyl CoA carboxylase (fatty acid synthesis) and HMG CoA reductase 
(cholesterol synthesis). Newly described feedback controls of appetite and uncoupled 
metabolic fuel expenditure by adipose tissue further limit TAG accumulation. 



PL-7 

ANTIBIOTIC RESISTANCE: A WORLDWIDE PROBLEM 

H. Erdal Akalin 

Pfizer Drug Inc., Ortakoy, Istanbul, Turkey 

Since their discovery, antibiotics have proved to be effective for the control of many 
bacterial infectious diseases. However, it was soon evident that bacteria rapidly 
became resistant to antibiotics. For the first time since antibiotics were introduced 
about 50 years ago, antibiotic resistance has become a global problem of vast scope 
and complexity. 

The variety of infections that demonstrate antibiotic resistance is striking, ranging from 
community-acquired pathogens such as Shigella spp., and Haemophilus influenzae to 
hospital-acquired infections due to Staphylococcus aureus and Enterobacter spp. The 
problem has appeared worldwide, both in developed and developing nations. 



PL-8 

VANADIUM: A POTENTIAL THERAPEUTIC AGENT FOR DIABETES 

I B . McNeill and S. Verma 

Faculty of Pharmaceutical Sciences, The University of British Columbia, Vancouver, 
B.C., CANADA V6T 1 Z3 

We demonstrated in 1985 that vanadium administered in the drinking water to 
streptozotocin (STZ) diabetic rats restored elevated blood glucose to normal. 
Subsequent studies have shown that vanadyl sulfate can lower elevated blood glucose, 
cholesterol and triglycerides in a variety of diabetic models including the STZ diabetic 
rat, the Zucker fatty rat and the Zucker diabetic fatty rat. Long-term studies of up to 
one year did not show toxicity in control or STZ rats administered vanadyl sulfate in 
doses that lowered elevated blood glucose. In the BB diabetic rat, a model of insulin-
dependent diabetes, vanadyl sulfate lowered the insulin requirement by up to 75%. 
Vanadyl sulfate is effective orally when administered by either single dose or chronic 
doses. It is also effective by the intraperitoneal route. W e have also been able to 
demonstrate marked long-term effects of vanadyl sulfate in diabetic animals following 
treatment and withdrawal of vanadyl sulfate. Because vanadyl sulfate is not well 
absorbed we have synthesized and tested a number of organic vanadium compounds. 
One of these, bis(maltolato)oxovanadium(IV) (BMOV), has shown promise as a 
therapeutic agent. BMOV is 2-3x more potent than vanadyl sulfate and has shown less 
toxicity. The mechanism of action of vanadium is currently under investigation. 
Several studies indicate that vanadium is a phosphatase inhibitor and vanadium can 
active serine/threonine kinases distal to the insulin receptor presumably by preventing 
dephosphorylation due to inhibition of phosphatases. Short-term clinical trials using 
inorganic vanadium compounds in diabetic patients have been promising. 



PL-9 

MOLECULAR MECHANISMS OF INSULIN RESISTANCE. STRUCTURE AND 
SYNTHESIS OF A NOVEL INOSITOL-CLYCAN PSEUDO-DISACCHARIDE 

FROM BEEF LIVER W ITH INSULIN-LIKE BIOACTIVITY 
IN VITRO AND IN VIVO. 

J, Lamer1, G.S. Rule2, J.D. Price1, T. Piccariello1, S. Abe1, M. Sleevi3, G. Allan3 and 
L.C. Huang1 

1 Department of Pharmacology, University of Virginia School of Medicine, 
Charlottesville, Virginia 22908. 2Department of Biochemistry, University of Virginia 
School of Medicine, Charlottesville, Virginia 22908. 3lnsmed Pharmaceuticals, Inc., 
Richmond, Virginia 23219. 

We isolated a putative insulin mediator or mimetic from beef liver by methods scaled 
up from rat liver where we had identified D-chiro-inositol and galactosamine as 
components. Structure was determined by degradative chemistry and 1 and 2 D NMR 
as a pseudo-disaccharide of pinitol (3-0-methyl D-chiro-inositol) and galactosamine 
chelated to a metal likely manganese. When infused, it effectively decreases 
hyperglycemia in diabetic rats to euglycemia in 60 min equally to a comparable dose 
of insulin without producing hypoglycemia. Two members of a family of Mg+ + 

requiring phosphatases PDH and 2C are activated by left shifting the Mg+ + dose 
response. Thus, two rate-limiting enzymes of non-oxidative and oxidative glucose 
disposal are activated by dephosphorylation, glycogen synthase and PDH. A decrease 
of chiro-inositol in urine and tissues in type II diabetic subjects and 1st degree relatives 
as well as in monkeys correlates with the degree of insulin resistance. 



PL-10 

STUDIES ON NATURALLY OCCURRING SUBSTANCES FOR INHIBITORS OF 
CLYCOSIDASES 

Genjiro Kusana 

Osaka University of Pharmaceutical Sciences, 4-20-1, Nasahara, Takatsuki, 
Osaka 569-11, Japan 

Inhibition of glycosidases has been of a number of potential therapeutic uses, including 
the treatment of cancer, diabetes and AIDS. We have attributed primarily to screening 
of the inhibitory activities with hot water extracts of plants and crude drugs to a-
glucosidase (a-glu). After the isolation and the structural elucidation of the principles, 
we have bioassayed secondarily the inhibitory activities to other glycosidases such as 
p-glucosidase (P-glu), (a/p-man). Several examples of new active substances are as 
follows: broussonetinine A (IC50/ 16 nM to P-gal), 0.3 (J.M to a-man), B (11 nM to P-gal, 
0.29 [iM to a-man), broussonetinine C (36 nM to (3-gal, 0.32 (J.M to P-man), D (29 nM 
to p-gal, 0.34 nM to P-man, E (3.3 (iM to a-glu), 55 nM to p-glu), 2 nM to p-gal, 23 nM 
to P-man), F (1.5 (J.M to a-glu, 10 nM to P-glu, 4 nM to P-gal, 28 nM to P-man), others 
isolated from Broussonetia kazinoki and B. papyrifera (Moraceae). Other new 
substances from several plants will be also reported. 



PL-11 

MEANING OF GENERALLY EXISTING NATURAL COMPOUNDS 

Yukio Ogihara, Makoto Inoue and Mitsuhiko Nose 

Faculty of Pharmaceutical Sciences, Nagoya City University, Tanabe-dori, Mizuho-ku, 
Nagoya 467, Japan 

Kampo medicine, a boiling water extract of several kinds of herbal medicines, has been 

widely used for clinical treatments in Japan. This medicine was created in China and 

brougth to Japan via Korean peninsula at 5!h Century and has followed an independent 

course of development in Japan. But, a scientific knowledge of Kampo medicine is still 

lacking, so this precious properties is slighted by modern doctors. 

Last twenty years, we have investigated the Kampo medicine chemically and 

pharmacologically to change this situation. In this report, I will discuss on the chemical 

properties of Kampo medicine, especially focused on generally existing compounds 

such as polysaccarides and gallic acid. 



PL-12 

QUALITY CONTROL AND STANDARDIZATION OF PHYTOPHARMACA 

Otto Sticher 
Department of Pharmacy, Swiss Federal Institute of Technology (ETH) Zurich 

8057 Zurich, Switzerland 

The interest in complementary therapies has considerably increased in the last decade. Among them, 
phytotherapy plays an important role and phytomedidnes make a remarkable contribution to the total 
pharmaceutical market. Preparations based on garlic, ginkgo, ginseng, and hawthorn are leading phytomedicines 
in various countries of central Europe. In Germany, the market share of phytomedicines is about 6%. 
Phytomedicines are well-established in the OTC market and they are often prescribed by general practitioners. As 
a consequence, they must comply with the same requirements as all other drugs; that is to say their effectiveness, 
safety and pharmaceutical quality have to be demonstrated and documented Unlike synthetic drugs, plant-denved 
preparations represent multicomponent drugs which make great demands on the analyst In the case of garlic, 
ginkgo, and hawthorn, quality control is especially demanding because the constituents are complex in chemical 
structure, number, and in the special case of garlic, also concerning stability. This presentation deals with some 
general aspects of quality requirements as well as with analytical methods related to research topics covered by 
our work. The quality of phytomedicines as well as that of the crude plant material used for the production of 
extracts has to be guaranteed, because lack of quality can lead to under- and overdosage or to side effects due 
to contaminations, impurities, or falsifications. Quality control of phytomedicines comprises the following three 
subjects: 

• dear botanical identification of the plant material used 
• proof of absence or of contents below official limiting values of undesired toxic components and 
toxicologically significant impurities such as heavy metals, pesticides, radioactivity, bacteria, or fungi 
• quantitative determination of active components or lead compounds 

In addition, a demand for validation and control of all steps of the production process are indispensable in order 
to guarantee a high quality of the resulting products. It has to be demonstrated that new analytical methods meet 
the requirements of internationally accepted quality control guidelines. The great variability of composition and 
concentrations of compounds in plant material, caused by different plant species, different climate, light and soil 
conditions, harvesting of different parts of the plant or at different stages of development, or by different drying and 
storage methods, have to be taken into consideration. Different industrial processing leads to further alterations ot 
the final products. As a consequence, standardization of the plant matenal, in-process controls and final product 
controls are essential, and a clear and detailed dedaration of the product is necessary. Standardization makes 
possible the production of a homogenous preparation from heterogenous starting material. Since it ensures a 
steady content within a given range, it plays an important role for reproducibility of therapeutic effectiveness from 
batch to batch. The concentration of compounds in a standardized extract is fixed by official monographs or by the 
manufacturers themselves; therefore, standardization of plants with known active compounds is not problematic. 
For plants ot which the active principles are not yet known or plants containing constituents with low stability, such 
as garlic, standardization is made on lead compounds, but this is only a temporary solution. 

Sulfur containing L-cysteine derivatives have been reported to be characteristic, genuine constituents of 
various Allium species The S-alk(en)yl-L-cysteine sulfoxides, especially (+)-S-allyl-L-cysteine sulfoxide (alliin), are 
precursors of a variety of more lipophilic products derived from enzymatic conversion, e g alliin to allicin by the 
alliinase after cell rupture and further transformation to ajoenes, vinyldithiins or sulfides. Most of the previous 
chromatographic analyses tended to concentrate on the latter compounds because they are considered to be 
associated with the biological activity of garlic. In this case, the genuine cysteine sulfoxides and probably also the 
g-glutamyl peptides act as prodrugs. The quantitation of these genuine compounds for the quality control is 
reasonable. Depending on the processing technique, various pharmaceutical products such as garlic powders, dry 
extracts, oil-macerates, or steam distillates arise. Their constituents represent the lipophilic conversion products 
mentioned above which complicate or even disable a rational quality control 

Other plants, such as ginkgo or hawthorn can raise problems since in both plants, two groups of constituents, 
namely flavonoids and terpene lactones or procyanidins, respectively, are considered to be the active pnnaples. 
Therefore, it has to be decided on which group of components the extract shall be standardized Standardization 
on different compounds can make a comparison of different products difficult or even impossible. Nevertheless, 
standardization is nowadays done on flavonoids and terpene lactones, such as in Ithe case of ginkgo With this 
approach the number and the variety of chemical structures are the limiting factor. HPLC methods requiring 
hydrolysis of the flavonoid glycosides have been, therefore, elaborated. This hydrolysis step is necessary due to 
the great number of flavonoid glycosides found in these plants. As a result we can propose simple and 
reproducible methods which allow us to quantify the corresponding aglycones. In the case of ginkgo extracts the 
main aglycones kaempferol, quercetin and isorhamnetin are determined; in the case of hawthorn extracts, 
quercetin and vitexin are determinded. For the quantification of the terpene lactones in ginkgo, HPLC and GC 
methods are available while the assay of procyanidins in hawthorn remains still an unresolved problem. 



PL-13 

COMPLEX TETRA AND PENTACYCLIC COUMARIN DERIVATIVES FROM THE 
GENUS ERIOSTEMON (RUTACEAE) 

Peter G. Waterman, Mohammad A. Rashid and Satyajit D. Sarker 

Phytochemistry Research Laboratories, Department of Pharmaceutical Sciences, 
University of Strathclyde, Glasgow G1 1 XW, Scotland, U.K. 

A phytochemical investigation of the west Australian species Eriostemon brucei 
(Rutaceae) yielded 15 complex coumarins based on a 6-(or 8)-C-geranyl-5,7-
dihvdroxycoumarin precursor. Four of these compounds were confirmed as the 
previously reported bruceol, deoxybruceol, eriobrucinol and hydroxyeriobrucinol. 
Among the 11 novel compounds were 6, named the protobruceols, which probably 
represent an intermediate (tricyclic) state in the formation of the more complex 
coumarins. Of the remaining 5, two were regioisomers of eriobrucinol and another an 
isomer of hydroxyeriobrucinol. The final two compounds, named the pseudobruceols, 
represent new cyclisation patterns for the geranyl side-chain. Critical factors in the 
identification of these compounds are discussed. Subsequent studies on an east 
Australian species, Eriostemon myoporoides revealed a series of 7 further coumarins of 
this class based on a 2'-deoxybruceol skeleton and formed from a 6-C-farnesyl-5,7-
dihydroxycoumarin precursor. At this point these compounds and unique to these two 
species. 



PL-14 

THE QUANTIFICATION OF STERIC EFFECTS IN QSAR BY THE SEGMENTAL 
METHOD 

Marvin Charton 

Chemistry Department, School of Liberal Arts and Sciences, Pratt Institute, Brooklyn, 
NY 1 1205, USA. 

The segmental method of quantifying steric effects has been previously applied to the 

determination of quantitative structure property relationships (QSPR) for chemical 

reactivities (rate and equilibrium constants), partition coefficients, cohesive energy 

densities, and chromatographic properties. It is here applied to bioactivities ranging 

from enzyme kinetic quantities to insect tissues and spinach chloroplasts. The mehod 

determines the locus of the steric effects in a substituent. 



PL-15 
ASYMMETRIC SYNTHESIS OF CARBOHYDRATES 

John M. Gardiner and Martin Penny 

Department of Chemistry, UMIST, P.O. Box 88, Manchester M60 1QD, U.K. 

We have been developing practicable methods for the asymmetric synthesis of C5 and C6 
sugars. These methodologies are applicable to introduction of stable (NMR) labels to 
ultimately provide new labelled nucleosides and monosaccharides for NMR 
conformational and dynamic studies of biological interactions of oligonucleotides and 
oligosaccharides. 

We have developed de novo asymmetric routes to 2-deoxyfuranosides 11 (as precursors 
to nucleosides and modified nucleosides) as well as d4 systems 13, using methodology 
which can allow for introduction of specific deuterium (e.g. 14) and '-̂ C labels. We have 
also recently developed a de novo asymmetric method for the synthesis of six-carbon 
sugars. Specifically, an enantioversatile route to D- and to L-galactal (protected as 43 and 
44), precursors to both D-galactose and L-fucose, by a de novo synthesis, using 
ethylbromoacetate (and its derived Wittig reagent), methylene Wittig, and DMF or 
paraformaldehyde, as sole carbon sources, via eneynes of type 38. The route is thus 
completely versatile with respect to introduction of any number and combination of 
labels, since all these materials are commercially available labelled. Synthesis of an 
advanced intermediate di-'^C labelled is demonstrated. Additionally, the chemistry 
developed is designed to also allow for flexible introduction of regiospecific 2H labels. 
Our methodology should now allow for the targeted synthesis of specific labelled 
monosaccharides for inclusion in target oligosaccharides, which will be useful for 
developing NMR techniques in the study of biologically important/therapeutically 
relevant carbohydrate-protein complexes. 

74-90% 
>97% e.e 5 1 

MO 

13 

38 R=Bn, H R=Bn, H 
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NEW PERSPECTIVES FOR THE TREATMENT OF HIV INFECTION (AIDS) 

LLeve Naesens and Erik De Clercq 

Rega Institute for Medical Research, Katholieke Universiteit Leuven, 
Minderbroedersstraat 10, B-3000 Leuven, Belgium 

The recent launching of several new inhibitors of Human Immunodeficiency Virus 
(HIV) targeted at the HIV reverse transcriptase (RT) or HIV protease has led to the 
design of two-, three- or even four-drug combination trials. Initial evaluations have 
revealed marked reductions of viral load in patients receiving a triple combination of 
two nucleoside RT inhibitors with either a non-nucleoside RT inhibitor or protease 
inhibitor. However, whether the long-lasting suppression of viral replication will 
ultimately result in clinical improvement and prolonged survival, remains to be 
resolved. Namely, it is presently unclear whether multidrug-resistant HIV mutants will 
emerge after prolonged combination therapy. Cell culture studies should be useful to 
guide clinicians in choosing the optimal drug combinations. Also, inhibitors that are 
targeted at virus adsorption or fusion, or HIV integrase, have not yet been explored in 
clinical practice. Drug development is often complicated by a number of 
pharmaceutical drawbacks, namely: oral bioavailability, drug interactions, ease or cost 
of chemical synthesis, and convenience (and compliance) of the drug treatment 
regimens. It is concluded that all possible modalities to improve existing HIV therapies 
should be explored. 



PL-17 

DESIGN AND SYNTHESIS OF TRICYCLIC NUCLEOSIDES (DIMENSIONAL PROBES) 
AS ANALOGS OF CERTAIN ANTIVIRAL POLYHALOGENATED BENZIMIDAZOLE 

NUCLEOSIDES. 

Leroy J3, Town send, Zhijian Zhu and John C. Drach. 

Department of Medicinal Chemistry, College of Pharmacy; Department of Chemistry, 
College of Literature, Sciences, and the Arts; and Department of Biologic and Materials 
Sciences, School of Dentistry; University of Michigan, Ann Arbor, Ml 48019-1065. 

Structure activity relationship studies involving nucleosides that are structurally related to 
2,5,6-trichloro-1 -(b-D-ribofuranosyl)benzimidazole are presented. The relationship 
between these studies and the rationale for the design and synthesis of naptho[2,3-
c/!imidazole nucleosides are also presented. Several retro-synthesis of the requisite 
heterocyclic compounds as well as the corresponding nucleosides are described. Studies 
involved in the assignment of regiochemistry as well as stereochemistry is presented for all 
of the target (2-chloro, 2-benzylthio, 2-hydrogen) naptho[2,3-c/] imidazole nucleosides. All 
of the target nucleosides have been evaluated for their anti-viral activity against human 
cytomegalovirus and toxicity against human foreskin fibroblasts cells. 
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IN VITRO TESTING PROCEDURES FOR 
LOCALLY APPLIED/LOCALLY ACTING PRODUCTS -

SUBSTITUTE FOR BIOAVAILABILITY/BIOEQUIVALENCE STUDIES? 

P. Loos and H. Moller 

Hoechst Marion Roussel, 65926 Frankfurt am Main, GERMANY 

Locally applied/locally acting products are products that are applied locally and are 
intended to have their effect at the application site. Any systemic action is an undesired 
reaction. The active ingredient(s) of locally applied/locally acting products penetrate(s) 
the skin after release from the formulation and cause(s) a pharmaceutical response. 

The efficacy and/or safety of these products depends on the active ingredient(s) and the 
excipient(s). Every change in the components and composition could alter the extent of 
the penetration of the drug substance. 

The regulatory requirements are defined in the "note for guidance on clinical 
requirements for locally applied, locally acting products containing known 
constituents" and in the draft of the SUPAC-SS Guidance. In vitro release tests in the 
pharmacopoeias are performed for tablets, vaginal preparations, rectal preparations 
and transdermal patches. 

For locally applied/locally acting products no detectable blood levels are expected. 
Therefore, the performance of in vitro tests leads to results that cannot predict 
bioavailability or bioequivalence. 

With sufficient characterization of the test performance of the in vitro testing procedure 
for locally applied/locally acting products, these tests can be used for batch release 
purposes. Changes with regard to the SUPAC-SS Guidance can be monitored. 
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REGULATORY REQUIREMENTS OF NOVEL DOSAGE FORMS 
A.P. Sam 

N.V. Organon, Regulatory Affairs, P.O. Box 20, 5340 BH Oss, The Netherlands 

In today's health care environment there is an increasing need to develop, register and market 
drugs with more advanced delivery systems and packaging l, 2. For the registration of novel 
dosage forms a number of dedicated guidelines have been published in the areas of 
chemistry/pharmacy, toxicology, clinic, and pharmaco-economy. In this overview emphasis 
has been placed on those guidelines referring to in-vitro drug release and on the establishment 
of in-vivo/in-vitro correlations, on the toxicological consequences of the use of non-
estabiished excipients, and on the biopharmaceutical and therapeutical validation of 
extended-release preparations for well-known drug substances. The EC suplementary guideline 
"Clinical testing of prolonged action forms with special reference to extended-release-forms" 
of July 1990 [3], defines the studies to be conducted in man, which are specific to new 
extended-release forms containing recognised active and safe drug substances so as to ensure 
a more prolonged action than the conventional pharmaceutical already marketed. Finally 
pharmaco-economical guidelines are considered, since the often higher price for the new 
delivery systems should be justified. Controlled-release systems can add economic value to 
drugs by simplifying drug regimens and by controlling the rate of drug input. Programmed or 
pulsatile drug release taking into account the body's day/'nighl rhythm may be more 
advantageous for the patient. Targeted release directing drugs to the diseased organs or sites, 
thereby avoiding as much as possible other places, may lower safety problems and enhance 
the effectiveness of the treatment. Countries that have developed Health Economic guidelines 
are Australia, Canada, Italy, Spain, the United Kingdom and ihe United States [4]. 

[1J A.P. Sam., J.C. Fokkens, The expanding role of drug delivery systems in modern health 
care. In: Innovations in Drug Delivery, Impact on Pharmacotherapy, eds. A.P. Sam, J.G. 
Fokkens, Anselmus Foundation, 2nd edition, 1 996. 
[2] A.P. Sam., J.G. Fokkens., The drug delivery system, a key factor in adding therapeutic and 
economic value to pharmacotherapy. I and II. Pharmaceutical Technology Europe, Voleme 8 
(May, June, 1997). 
[3] Clinical testing of prolonged action forms with special reference to extended-release 
dosage forms, Addendum (July 1 990) to: The rules governing medicinal products in the 
European Community, Vol. III. 
[4] L.A. Gensudo, J.G. Kotsanos, Review of health economic guidelines in the form of 
regulations, principles, policies, and positions, Drug Information journal 30, 1003-1016 
(1996). 
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MODERN TABLET EXCIPIENTS: PRESENT STATUS AND TRENDS 
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Besides the active principle a tablet formulation for direct compression normally 
contains a filler, a binder, a disintegrant, a glidant and a lubricant. During the last two 
decades materials were developed having filler/binder and e. g. disintegrating 
properties facilitating the development and production of tablets. 

Three different materials, Ludipress®, consisting of a-lactose monohydrate 93 % , 
soluble povidone 3.5 % and crosslinked povidone 3.5 % , Avicel PH 200®, a 
granulated microcrystaliine cellulose and Cel lactose®, a combination of a-lactose 
monohydrate 75 % and powdered cellulose 25 % , were characterized by their powder 
properties and investigated for their compression behaviour alone and in combination 
with ascorbic acid as an example for a high dosed and highly water soluble drug and 
paracetamol as a high dosed and sparingly water soluble one. The three multi purpose 
excipients showed similar compressional pressure/hardness profiles but while the 
disintegration times of Ludipress® and Avicel PH 200® tablets were low and nearly 
independent over a compressional pressure range from 50 to 250 MPa, Cellactose® 
exhibited a tremendous increase in disintegration time above 100 MPa. 

In direct compression the main problem with low dosed drugs is the content 
uniformity. By the formation of interactive mixtures using glibenclamide as a model 
drug it was shown that the coefficient of variation of glibenclamide content of the 
tablets was in the range of 1 % indicating excellent content uniformity. Differences 
were found in the dissolution behaviour of Ludipress® and Cellactose®-corresponding 
to the disintegration behaviour of the tablets. 


