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Angiogenesis as a Target in Cancer Prevention/Treatment by Phytochemicals

Radha K. Maheshwari
Uniformed Services University of the Health Sciences,
Bethesda, Maryland 20814, USA

Angiogenesis is the growth of new vascular capillary channels from pre-existing vessels,
and is of fundamental importance in expansion of primary tumors and their metastasis to distant
organs. We have investigated the effect of green tea, Brahma rasayana (BR) and curcumin on
angiogenesis and in cancers of the prostate gland or breast. Much of the biological effects of
green tea appear to be mediated by its major polyphenolic constitutent, epigallocatechin gallate
(EGCG). BR is a popular rasayana which contains several plant extracts and has been shown to
have maximum immunomodulatory activity against tumor cells. Curcumin is the major active
component of turmeric and has been shown to have anti-cancer activity in several animal tumor
systems including colon, duodenal, stomach, prostate and breast carcinogenesis.

We have investigated the effects of these agents on angiogenesis in an in-vitro model
using human umbilical vein endothelial cells on matrigel and mouse subcutaneous matrigel plug
model. Data show that these agents inhibit the tube formation on matrigel and reduce cell
migration in matrigel plug model as well as resulted in decreased gelatinolytic activity. BR
treatment also reduces tumor incidence, tumor growth and metastatic spread caused by MAT-
LyLu cells in Copenhagen rats. Angiogenic factors such as Factor VIII, VEGF, MMP-9 and
MMP-2 expression was significantly lower in tissues from BR treated animals. Methanolic
extract of BR was also found to inhibit the proliferation, reduce cell migration, attachment and
tube formation on matrigel. These results suggest that these phytochemicals may inhibit tumor
promotion and progression by inhibiting angiogenesis. The importance of angiogenesis in tumor
growth is widely recognized and will provide new approaches to target, cure or prevent tumor
angiogenesis by treatment with safe and cost effective novel phytochemicals.

We have also evaluated the anti-proliferative activity of EGCG using both in vitro with
MDA-MB- 231 breast carcinoma cell line and in vivo with nude mice xenograft model. EGCG
decreased the proliferation of the tumor cell line by arresting the progression of the cell through
G1 phase of the cell cycle. Furthermore, EGCG were capable of delaying the tumor incidence as
well as reducing the tumor burden in athymic nude mice. Data showed that EGCG induced
apoptosis and suppressed invasiveness of MDA-MB-231 cells in a dose dependent manner. A
fragmented DNA ladder was detected by electrophoresis in cells treated with ECGC indicating
apoptosis. These studies have clinical significance since the ability of polyphenol to activate the
apoptotic program and decrease the invasiveness of tumor cells might determine the success of
chemotherapy.
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Predicting and Controlling Selective Alkylation of DNA

Steven E. Rokita
Department of Chemistry and Biochemistry
University of Maryland, College Park, MD 20742, USA
e-mail: rokita@umd.edu

Highly electrophilic quinone methides are generated during metabolism of numerous
compounds ranging from food preservatives to anti-cancer drugs. These species readily alkylate
strong and weak nucleophiles of DNA, and the stability of the resulting adducts can be predicted
from the nature of the participating nucleophile and the electronics of the transient electrophile
[1]. The most nucleophilic nitrogens within the nucleobases form the predominant adducts, but
these adducts also form reversibly. The consequence of this reversibility is evident by the
surprising persistence of quinone methide reaction and by the time-dependent evolution of
products that originate from simple quinone methides and their bioconjugates [2]. The major
adducts essentially act as a reservoir for continually regenerating quinone methides over
extended periods. As an example, the presence of dA increases the half-life for quinone methide
reactivity by 100-fold under aqueous conditions by generating the dA N1 adduct reversibly and
suppressing irreversible formation of the water adduct [3]. Single-stranded DNA also has the
capacity to trap and transfer a quinone methide cross-linking agent to its complementary strand
of DNA. Intra- and interstrand reaction remains reversible and yet is only weakly susceptible to
quenching by external agents such as non-complementary DNA, thiols or water. Selective
delivery of a quinone methide to a chosen sequence of DNA has similarly been demonstrated
using an oligodeoxynucleotide-quinone methide conjugate. This bioconjugate efficiency forms
internal self-adducts reversibly.  Continual recapture of the reactive quinone methide
intermediate acts as a safety catch to protect this bioconjugate from non-specific targets. Only
when the self-adduct associates with a complementary sequence does the quinone methide
transfer to the chosen strand and establish a cross-link. This overall process represents a new
approach for directing a highly reactive intermediate to a precise target and may ultimately
provide a general approach to gene specific reactions in vivo.
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Scheme 1. dA suppresses quinone methide quenching and facilitates its cross-linking of DNA.
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Multifunctional Agents for Tumor Imaging and Phototherapy

Ravindra K. Pandey
PDT Center, Department of Cell Stress Biology, Roswell Park Cancer Institute
Buffalo, NY 14263, USA

Optical imaging has attracted a great attention for studying molecular recognitions
because; minute fluorescent tracers can be detected in homogeneous and heterogeneous media
with existing laboratory instruments. In our preliminary study, a clinically relevant
photosensitizer (HPPH, a chlorophyll-a analog) was linked with a cyanine dye (with required
photophysical characteristics, but limited tumor selectivity) and the resulting conjugate was
found to be an efficient tumor imaging (fluorescence imaging) and photosensitizing agent (PDT).
Compared to HPPH, the presence of the cyanine dye moiety in the conjugate produced a
significantly higher uptake in tumor than skin. At a therapeutic/imaging dose, the conjugate did
not show any significant skin phototoxicity, a major drawback associated with most of the
porphyrin-based photosensitizers. These results suggest that tumor-avid porphyrin-based
compounds can be used as “vehicles” to deliver the desired fluorescent agent(s) to tumor. The
development of tumor imaging or improved photodynamic therapy agent(s) by itself represents
an important step, but a dual function agent (fluorescence imaging and PDT) provides the
potential for tumor detection and targeted photodynamic therapy, combining two modalities into
a single cost-effective “see and treat” approach. The synthesis, photophysical characteristics and
in vitro/in vivo biological significance of a series of photosensitizer-cyanine dye conjugates will
be discussed.
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Chemical Genetic Approaches for Dissecting Signaling Cascades

Kavita Shah
Department of Chemistry, Purdue University;
West Lafayette, IN 47907, USA

Our laboratory focuses on the development of chemically based tools to decipher signal
transduction pathways on a genome-wide scale. Using chemistry and genetics in one regime, our
laboratory is interested in developing and utilizing novel chemical genetic approaches to dissect
signaling cascades. Recently, we have applied a chemical genetic approach to identify novel
targets of Cdk5 kinase in Alzheimer Disease (AD). This study revealed more than 30 novel
substrates of Cdk5 kinase in mouse brains. Using novel chemical tools developed in our
laboratory, Cdk5’s fatal role in AD will be presented.

Second part of the presentation deals with engineering unnatural nucleotide specificity in
G proteins. G proteins are a large family of proteins comprising approximately 0.5% of
mammalian genomes. To date, their functional study has been hampered by an absolute dearth of
inhibitors due to technical challenges. In this study, we used H-Ras, the prototypical small G
protein, to develop a system answering this need. Convergent engineering of the nucleotide and
of its binding pocket resulted in the production of two complementary small molecule/mutant
protein pairs that allow an absolutely specific “on” and “off” control over the activity of
engineered G protein. Importantly, the highly conserved nature of the guanine nucleotide binding
pocket augurs well for the possible translation of this system to other G proteins.
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Recent Trends and Discoveries at the Interface of Chemistry and
Biology - Case of Natural Product Science

M. Igbal Choudhary and Atta-ur-Rahman
International Center for Chemical and Biological Sciences, H.E.J. Research Institute of
Chemistry and Dr. Panjwani Center for Molecular Medicine and Drug Research,
University of Karachi, Karachi-75270, Pakistan
e-mail: hej@cyber.net.pk

The field of phytopharmaceutical research and development is now witnessing a major
transformation both in terms of concept and in practices. With the advent of super-advanced
hyphenated techniques, such as LC-NMR, LC-MS/MS, LC-MS/NMR, GC-MS, development of
new spectroscopic methods and high-throughput bioassay techniques, the research in plant-based
drug discovery has immensely progressed in recent years. The emerging new field of
metabolimics and associated technological advancements also holds great promises for the future
of this exciting discipline.

Biodiversity is an outward manifestation of chemical diversity. Plants contain a
fascinating array of natural products. Since last three decades, we have been focusing our efforts
to harness the chemical diversity present in the floral diversity. In the process, we have employed
state-of-the-art technologies, including modern chromatographic techniques, sophisticated and
sensitive spectroscopic techniques and a range of biological screening methods. As a result, we
have identified various new classes of potential pharmacophores against various
diseases.Different clinically important enzymes were targeted such as f-glucosidase, thymidine
phoshphorylase, acetylcholinesterase, butyrylcholinesterase, S-glucuronidase, phosphodiesterase,
tyrosinase and urease, which led to the discovery of potent and novel pharmacophores. Along
with this, a battery of in-vitro and in vivo bioassays were employed to identify new antibacterial,
antifungal, antiparasitic, antioxidant, antiangiogenic and antiglycation agents.During this
presentation, recent trends and future prospects of technological developments in
phytopharmaceutical research will be discussed and examples of their utility will be
demonstrated by taking the examples of our own research work.
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Highlight in Synthesis and Isolation of Bioactive Molecules

Karsten Krohn*, Jirgen Vitz, Anne Vidal, Sultan Altun, Krisztina Vukics, Hidayat Hussain,
Jinqui Dai, and Wen Zhang
Department Chemie, University of Paderborn, Warburger Str. 100, 33098 Paderborn, Germany

The lecture has two parts. In the first part, a number of polyketide-derived naturally
occurring antibiotics of the anthrapyrane-type are presented. These include y-indomycinone (1)
and premitraymcinone H (2). [1] Further targets are the palmarumycines (3), a group of bioactive
spiro-bis-naphthalenes, and S 2502, a new antiviral agent, produced by genetic engineering using
genes of Streptomyces nogalater producing originally nogalamycin expressed in Streptomyces
lividans. S2502 and S2507 exerted outstanding activities against herpes simplex, influenza B,
adeno, and cytomegalo viruses. [2]

o) COZOCH3 “

y-indomycinone (1) premitramycinone H (3) palmarumycin CP; (3) S2502 (4)

In the second part, recent results in the isolation of bioactive metabolites from endophytic
fungi are presented. A few examples of increasing diversity of the products by dimerization or by
production of open chain or cyclic products are shown. A new method for elucidation of the
absolute configuration by combination of solid stated CD measurement and TDDFT calculations
is outlined. Some results include globosuxanthone A [3], hypothemycin, [4] and blennolide A,
the first monomer to be isolated from the dimeric secalonic acid type mycotoxins.
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globosuxanthone A hypothemycin blennolide A
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Recent Advances in Drug Development Design, Synthesis and Biological
Evaluation of Substituted 2-alkylthio-1,5-diaryl-imidazoles as selective COX-2
Inhibitors

Abbas Shafiee, Latifeh Navidpour
Department of Medicinal Chemistry, Faculty of Pharmacy and Pharmaceutical Sciences
Research Center, Tehran University of Medical Sciences, Tehran 14174, Iran
e-mail: shafieea@tums.ac.ir

Before the 20™ century, medicines consisted mainly of herbs. In the mid-nineteenth century
efforts were made to isolate the active compound from of medicinal herbs. Chemists made literally
thousands of analogues of the active compound to improve what nature had provided. The mechanism by
which a drug worked at the molecular level was rarely understood and drug research very much focused
on what is known as the lead compound, so that, the active principle isolated from the plant. In recent
years, medicinal chemistry has undergone a revolutionary change. Rapid advances in the biological
sciences have resulted a much better understanding of how the body functions at the cellular and
molecular levels. Therefore, most researches begin by identifying a suitable target in the body and
designing a drug to interact with the target. Advances in molecular genetics and mapping the DNA of
humans and microorganisms resulted to increasing the number of new receptors and enzymes which are
potential for drug targets. The more selective a drug is for its target, the less chance that it will interact
with different targets and the less chance that it will have side-effect. For example in the field of
antimicrobial agents, the best targets to choose are those which are unique to the microbe and which are
not present in man.

In the present study design, synthesis and biological evaluation of substituted 2-alkylthio-1,5-
diarylimidazoles as selective COX-2 inhibitors are described and the title compounds were prepared
according to the following Scheme.

H3CO,S H;CO,S
o a Q/\ b @/\
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X:H, F, Cl, Br, OMe
R: Me, Et

Scheme 1
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New Techniques in Combinatorial Chemistry - Synthesis of Biologically
Active Compounds on Solid Supports

Stefan Bréase
Institut fir Organische Chemie,Universitat Karlsruhe (TH),Fritz-Haber-Weg 6Geb. 30.42,D-
76131 Karlsruhe,Germany
e-mail: braese@ioc.uka.de

The design and creation of small molecules displaying specific and strong interactions
with biological systems is a pivotal area in organic syntheses. The fact that many biologically
active molecules such as drugs and pesticides contain this motif shows how particular suitable
heterocycles are for this purpose and that novel strategies are needed for their selective,
straightforward and modular creation. In the first part of the lecture, we build a bridge between
our concepts of multifunctional linkers for solid-phase chemistry leading to diverse heterocycle
libraries and the synthesis of natural products incorporating the heterocycle motif. In particular,
the synthesis of benzoannelated nitrogen heterocycles such as indoles, benzotriazoles, and
benzotriazinones will be discussed on selected examples. Key features are the introduction of
diversity by various metal-mediated and -catalyzed processes like Heck reactions, Hartwig-
Buchwald amination reactions, or Bartoli indole syntheses.

In the second part, combinatorial approaches towards drug delivery of small molecular
probes will be presented.
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Asymmetric Desymmetrization: Conceptual Creation to Synthetic
Explorations

Ganesh Pandey
Division of Organic Chemistry (Synthesis), National Chemical Laboratory, Pune 411 008, India
e-mail: gp.pandey@ncl.res.in

Asymmetric synthesis via enantiotopic differentiation of meso compound employing chiral
reagents / catalysts is an attractive strategy for the synthesis of enantiomerically pure compounds. In
the context of our earlier interest in the synthesis of epibatidine (1); a powerful analgesic (non-
opioid, 200-500 times more potent than morphine), we developed a strategy to obtain optically pure
7-azabicyclo[2.2.1]heptan-2-one skeleton (2) via asymmetric desymmetrization of meso-5 using

chiral alkoxide (4) as enantiotopic differentiating reagent. However, further development of 1 veined
due to the detection of pronounced toxicity.

H = cl H
N \ N
D A7°
1 2
NaO._Ph
Boc j’ Boc Ph
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_ 5 P
SO,Ph SO,Ph
5 3
Scheme 1

Nevertheless, having developed a conceptually new and short strategy for the synthesis of 3,
also endowed with attractive structural framework, we explored its synthetic potential for the
synthesis of several important natural products and other useful compounds as shown in Scheme 2
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Scheme 2
Concept and details of the synthetic endeavors will be presented.
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The Nature of Protein Folding Reactions

Jayant Udgaonkar, Kalyan Sinha and Santosh Kumar Jha
National Centre for Biological Sciences
Tata Institute of Fundamental Research, Bangalore, India

The nature of the barriers that slow down protein folding reactions from their diffusion
limited rates is poorly understood. A fundamental question is whether an enthalpy-entropy
mismatch occurs at one point along the reaction coordinate, leading to a single dominant free
energy barrier.In this case, the folding reaction is expected to be two-state or all-or-none.
Alternatively, there might be small distributed free energy barriers which are easily crossed by
diffusive motion of the polypeptide chain during folding.
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The Passerini and the Ugi reaction, Recent Development

Jieping Zhu
Institut de Chimie des Substances Naturelles, CNRS, 91198, Gif-sur- Yvette, France
e-mail: zhu@icsn.cnrs-gif.fr

The Passerini reaction (P-3CR) [1] produces an a-acyloxy carboxamide in one-pot from
an aldehyde, a carboxylic acid and an isonitrile (Scheme 1, Eqg. 1), while the Ugi four-
components reaction (U-4CR) [2] involves an additional component: an amine leading to an o-
acylamino amide. They have been the subjects of intensive researches for the past decades for
generating the molecular complexity and diversity. [3] In this talk, we will briefly present the
development of (a) oxidative P-3CR; [4] and oxidative Ugi type reaction; [5] (b) enantioselective
Passerini reaction [6].
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Quinolines and Isoquinolinones as Inhibitors of poly(ADP-ribose)polymerases
(PARPS)

Michael D. Threadgill, Matthew D. Lloyd, Esther C. Y. Woon, Peter T. Sunderland,
Anna-Marie Lord and Archana Dhami
Department of Pharmacy & Pharmacology, University of Bath, Claverton Down,
Bath BA2 7AY, UK
e-mail: m.d.threadgill@bath.ac.uk

The poly(ADP-ribose)polymerases (PARPSs) catalyse the transfer of ADP-ribose units from
the substrate NAD" to acceptor proteins, biosynthesising polyanionic poly(ADP-ribose) polymers[1].
The major isoform, PARP-1, senses sites of damage in DNA through its Zn-fingers and binding to
these damaged sites activates the enzymatic activity. Inhibitors of PARP-1 may have applications in
the treatment of many disease states, including cancer, haemorrhagic shock, cardiac infarct, stroke,
diabetes and inflammation. Recent clinical trials of inhibitors of PARP-1 have shown that PARP-1
inhibitors potentiate the anticancer activity of DNA-damaging drugs, such as temozolomide, and can
be used as a monotherapy to treat tumours which are already DNA-repair deficient.

The consensus pharmacophore for inhibition of PARP-1 is a benzamide with N—H con-
strained anti to the carbonyl—arene bond. Most current inhibitors are benzamides or fused benz-
amides. We have designed 3-substituted and 4-substituted derivatives of our

lead agent 5-aminoisoquinolin-1-one (5-AlQ) as inhibitors of PARP-1,

0
aiming to increase potency while retaining the great water-solubility of 5- H
AIQ. The 3-substituted 5-AlQs were synthesised via the corresponding 3- N
substituted 5-nitroisocoumarins by several routes: cyclisation of 2-alkynyl- Z > R3
3-nitrobenzoates with electrophiles (Hg®*, ICI, PhSeCl) [2]; tandem Hurtley NH, R*

coupling / cyclisation of B-diketone enolates with 2-bromo-3-nitrobenzoic
acid; tandem Friedel-Crafts acylation / rearrangement / decarboxylation of 5-
nitroisocoumarin with aroyl chlorides [3]. Examples of 4-substituted 5-AlQ
derivatives were prepared by a novel double-bond migration / intramolecular
Heck reaction of N-(3-(substituted)allyl)-2-iodo-3-nitrobenzamides. A new
class of PARP-1 inhibitor, the quinoline-8-carboxamides (Q8Cs), uses intra-
molecular hydrogen bonding to constrain the benzamide pharmacophore in
the correct conformation. 2-Substituted Q8Cs were synthesised by quench of
8-lithio-2-R-quinolines with trimethylsilylisocyanate. An efficient route to
3-substituted Q8Cs was developed in which diversity was introduced in the
last step: palladium-catalysed Stille, Sonogashira and Suzuki couplings of 3-
iodo-Q8C. The substituted 5-AlQs and substituted Q8Cs showed inhibition
of PARP-1 activity, ranging from 10x more potent to >25x less potent than
5-AlQ.
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Synthesis and Evaluation of Drug-Dextran Conjugates for Selective Liver-
Targeted Drug Delivery

Keykavous Parang, Anil Kumar, Hitesh K. Agarwal, Suman Penugonda, Krishna C.
Chimalakonda, Reza Mehvar
Department of Biomedical and Pharmaceutical Sciences, College of Pharmacy
University of Rhode Island, Kingston 02881, USA
e-mail: kparang@uri.edu

Liver-specific targeting is critical for a number of liver-associated diseases, such as viral
hepatitis and hepatic cancer. Furthermore, preferential delivery of immunosuppressive agents to
the transplanted liver is expected to both reduce systemic toxicities of these drugs and improve
graft (liver) survival. Available conventional therapies are nonspecific and cause severe side
effects. The treatment can be compromised due to dose-limiting toxicity in other tissues.
Therefore, alternative strategies are required for the preferential delivery of drugs to the liver to
both reduce the systemic toxicities of these drugs and improve their therapeutic effects. Dextran
(~20 kDa) has a preferential uptake by the liver compared to other tissues and accumulates in the
liver. Dextran functions as a polymer carrier because it is water-soluble, biodegradable, and non-
antigenic natural polysaccharide. The dextran prodrugs of lamivudine (3TC) and
methylprednisolone (MP) were synthesized and characterized. 3TC and MP are used as the
antiviral drug against hepatitis B virus and immunosuppressive agent, respectively. The prodrugs
preferentially accumulated in the liver, where they gradually regenerated the active drugs. 3TC
was coupled to dextran (~25 kDa) using a succinate linker, and the in vitro and in vivo behavior
of the conjugate was studied using size-exclusion and reversed-phase analytical methods. In
vitro, the conjugate slowly released 3TC in the presence of rat liver lysosomes, whereas it was
stable in the corresponding buffer. In vivo in rats, the accumulation of the conjugated 3TC in the
liver was 50-fold higher than that of the parent drug. The high accumulation of the conjugate in
the liver was associated with a gradual and sustained release of 3TC in the liver.
Methylprednisolone succinate (MPS) was attached to dextran 25 kDa using linkers with 1-5 Gly
residues. The release characteristics of the conjugates in pH 4.0 and 7.4 buffers, blood, liver
lysosomes, and various lysosomal proteinases were determined using a size-exclusion and/or a
reversed-phase HPLC method capable of simultaneous quantitation of MP, MPS, and all five
possible MPS-peptidyl intermediates. Rat lysosomal fractions degraded the conjugates to MP
and all the possible intermediates at a rate directly proportional to the length of the peptide.
These newly developed dextran conjugates of MP show promise for controlled delivery of MP in
lysosomes. These studies indicate the feasibility of the synthesis of drug—dextran conjugates and
their potential use for the selective delivery of drugs to the liver.
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Design and Synthesis of New Pyrrolobenzodiazepine Anticancer Agents

Ahmed Kamal
Chemical Biology, Division of Organic Chemistry
Indian Institute of Chemical Technology, Hyderabad-500 007, India
e-mail: ahmedkamal @iict.res.in

During the last few years major advances in molecular and cellular biology have led to
breakthroughs in the field of cancer research. The most important is the identification of genes
that are intimately involved in cancer initiation, progression, invasion and angeogenesis,
particularly those genes that cause cancer and those that promote or inhibit programmed cell
death. It is evident that DNA is an important cellular target for many anticancer agents.
Pyrrolo[2,1-c][1,4]benzodiazepines (PBDs) are naturally occurring compounds isolated from
various Streptomyces species. The PBDs exert their biological activity through covalent binding
with in the minor groove of DNA [1,2]. Most of the methods reported in literature are based on
the solution phase synthesis of the tricyclic PBD compounds.

In recent years there has been a growing interest in the design and synthesis of PBD
linked hybrids and in this connection a large number of C-8 linked hybrids have been
synthesized and explored their potential as anticancer agents [3]. Over the past few years we
have been pursuing the structure-activity relationship (SAR) investigation in the area of
chemotherapy. On the basis of SAR studies, a number of novel PBDs have been synthesized in
an attempt to increase their potency against tumour cells and DNA sequence selectivity.
Furthermore, we have also been interested in the selective delivery of this class of compounds at
the tumour site using ADEPT, GDEPT and PMT strategies.

10 O H
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DC-81 Mixed imine-amide PBD-dimer

Scheme 1
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Design and Development of Phototriggers for Biomolecular Caging

Anil K. Singh
Department of Chemistry, Indian Institute of Technology, Bombay
Powai, Mumbai — 400 076, India.
e-mail: Retinal@chem.iitb.ac.in

Biomolecular caging is a technique in which a bioactive molecule is rendered inactive by
covalently linking it to a photolabile group, and when required the biomolecule can be released
in its active form in site-, time- and concentration-controlled fashion by photoirradiation.[1]. It
presents a novel strategy for investigating wide range of cellular activities and also gives rise to
many practical applications of chemical, biochemical, catalytic, medical and physiological
significance. For instance, while biomolecular arrays based on photocleavable cages are of
central importance in the field of nanotechnology, pro-drug activation via photolysis is important
in the field of medicine and health care. Several types of photolabile groups including phenacyl—,
o—hydroxycinnamoyl—, o—nitrobenzyl- esters and amides have been considered for caging
applications. However, the success of this strategy, particularly in biological systems, is largely
dependent on the photocleavability of the cage under physiological conditions. Recently we have
examined the efficacy of nitronaphthyl, phenacyl and anthryl related chromophores and found
that some of these chromophores are useful for biomolecular caging under physiological
conditions [2]. The cages can be easily prepared and the release of bioactive component from the
cage can be triggered in aqueous media employing biologically benign photons of different
wavelengths. Synthesis, photochemistry and applications of these chromophores in biomolecular
caging, particularly with respect to controlled drug delivery will be presented. Further, future
prospects of developing orthogonally photocleavable chromophores, IR-active chromophores,
two-photon excitable chromophores and other advances made in the area will be discussed.
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1,2-Dialkynylimidazoles as Anticancer Aza-enediynes

Sean M. Kerwin, Christohpe Laroche, Mireya L. McKee, Jing Li
University of Texas at Austin, 1 University Station, Austin, TX, USA
e-mail: skerwin@mail.utexas.edu

In an approach to selective anticancer compounds inspired by the fascinating chemistry
of the enediynes, we have explored alternative diradical-generating cyclizations that may be
more readily applied to targeting specific proteins for covalent inactivation [1-3]. These efforts
have lead to the discovery of a novel thermal cyclization and rearrangement of 1,2-
dialkynylimidazoles (1) [4]. Under relatively mild conditions, these dialkynylimidazoles afford
imidazo[1,2-a]pyridine products through the trapping of 5,8-didehydrolmPy diradical
intermediates (2) [5]. If the diradicals 2 are not trapped, they can undergo rearrangement to
afford cyclopentapyrazine carbene intermediates (3), which participate in H-atom abstraction, C-
H bond insertion, and alkene addition reactions (Scheme 1) [6]. Compared to enediynes, the
lower energy barriers required for DAIm cyclization and the similarity of the resulting reactive
intermediates to known protein-targeting drugs, indicate that the cyclization shown in Scheme 1
may be harnessed to create selective, irreversible inhibitors of a number of therapeutically
relevant anticancer targets.
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In this talk, we will present our latest work demonstrating the facility of DAIm
cyclization, x-ray crystallographic and DFT studies of these compounds and their thermal
cyclizations, and the potent and unique cancer cell cytotoxicity of these compounds.
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Understanding the Organic Chemistry in Aqueous Medium

Asit K. Chakraborti,

Professor and Head, Department of Medicinal Chemistry
National Institute of Pharmaceutical Education and Research (NIPER)
Sector 67, S. A. S. Nagar, Punjab 160 062, India
e-mail: akchakraborti@niper.ac.in

Over the past 15 years chemistry has emerged has a distinct discipline of science and is
intimately associated with the welfare of the society. However, this long history of development
of chemistry has appeared as both blessings and a curse. Most of the strategies of assembling the
target molecules (drugs and pharmaceuticals) employ reactions that are old and use chemicals
that are detrimental to environment. The common approach adopted in the practice of medicinal
chemistry research is somehow to make the designed molecule. However, in addition to the
principle objective to produce compounds that lead to API, it is necessary to develop a robust
process with high purity and yield. Also is equally (even more) important is to develop an eco-
friendly procedure. While the scale of the reactions in the early stage of the programme is
usually small, the cumulative footprint generated by numerous laboratories across the globe is
significant. The delay to reengineer the discovery route for scale up has impact on the timeline
and cost. Thus, the influence of green chemistry on medicinal chemistry research can not be
overlooked. Solvents define a major part of the environmental performance of a process and also
has impact on the cost, safety and health issues. The annual use of solvents by the chemical
industries in Europe alone was almost 4 X 10° tons in 2004. Organic solvents account for 85% of
the mass utilisation of pharmaceutical manufacturing process with an usage of £4 billion per
annum. With a typical recovery efficiency of 50-80%, organic solvent use is the major
contributor to the burden of environment pollution. The potential of water as a organic reaction
medium has been recognized as significant advancement of sustainable development it is the
cheapest, most abundant, non-inflammable, non-toxic solvent and provides ease of product
isolation [1]. Water is the most preferred solvent according to Pfizer solvent selection guide.
Although the beneficial effect of water in influencing reaction rate and selectivity indicate that
water is not merely an environmentally friendly alternative reaction medium its exact role in
accelerating organic reactions remains unclear. The present deliberation will highlight an
understanding of the molecular basis of catalysis by water by “electrophile-nucleophile dual
activation” [2] through “cooperative hydrogen bond network™ [3] its projected generalization [4]
and implication in underpinning certain enzymatic selectivities for the synthesis of natural toxins

[5].

References:

[1] H. C. Hailes, Org. Proc. Res. Dev., 2007, 11, 114 .

[2] A. Basak (née Nandi), M. K. Nayak, A. K. Chakraborti, Tetrahedron Lett., 1998, 39, 4883. A. K. Chakraborti,
A. Basak (née Nandi), V. Grover, J. Org. Chem., 1999, 64, 8014.

[3] a) S. V. Chankeshwara, A. K. Chakraborti, Org. Lett., 2006, 8, 3259, b) A. K. Chakraborti, S. Rudrawar, K. B.
Jadhav, G. Kaur, S. V. Chankeshwara, Green Chem., 2007, 9, 1335.

[4] E. Vohringer-Martinez, B. Hansmann, H. Hernandez, J. S. Francisco, J. Troe, B. Abel, Science, 2007, 315, 497.

[5] I. Vilotijevic, T. F. Jamison, Science, 2007, 317, 1189.

18

International Conference on the Interface of Chemistry-Biology in Biomedical Research
BITS Pilani, 22-24 February 2008



ISCBC-2008, CHEMISTRY GROUP, BITS, PILANI ML-10

Natural Product Synthesis: Does It Satisfy Only the Scientific Curiosity or
Some Thing More

Mukund Gurjar
Chief Scientific Officer and Member, Board of Directors
Emcure Pharmaceutical limited, Rajiv Gandhi Biotechnology Part I.T.B.T. Phase I,
MIDC Hinjwadi, Pune 411 057, India

More than 50% of drug molecules are directly or indirectly related to natural products
skeletons. In spite of this proven data, the importance of classical natural product chemistry as it
relates to isolation, structural elucidation and screening is diminishing. The new role of natural
product chemistry is focused on bioactivity driven natural product isolation. The fermentation of
micro organisms, bioassay of various fractions and subsequent isolation of natural products have
given new impetus to this area and some brilliant, complex and structurally intriguing natural
products were reported. There are inherent issues in determining the correct chemical structures
coupled with stereo chemical assignments. The scarcity of the natural product from natural
resources frequently debars from conducting the complete biological screening and its chemical
modification for structure activity relationship.

In this regard the total synthesis of natural product comes to our rescue, first to provide
absolute stereo chemical structure, enough quantity for complete biological testing and derive
new structurally modified natural products.

Our group is engaged in this activity for long period of time. The following natural
product synthesis shall be discussed.

OMe

MULTIPLOLIDE A EUPOMATILONE-6

The total synthesis of eupmatilone-6 revealed that a wrong structure was assigned to this
natural product. We carried out the synthesis of many stereo isomers of eupomatilone-6 and first
provided proof for the relative stereo chemistry. Later we synthesized the single enantiomerically
pure eupomatilone-6 and concluded the absolute stereo chemical assignment.

In case of multiplolide A, the stereo chemical assignment of the oxirane ring was never
established. Therefore both the distereomers of multiplolide A were synthesized and absolute
stereo chemistry of multiplolide A was established.
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Tuning of Selectivities in the Metalation of Benzoic Acids. Application to the
Synthesis of Analogs of Gossypol Antagonists of Bcl-2 Family Proteins

Jacques Mortier
Universite du Maine and CNRS, Unite de Chimie Organique Moleculaire et Macromoleculaire
(UMR 6011), Faculte des sciences, avenue Olivier Messiaen, 72085 Le Mans Cedex 9, France
e-mail: jacques.mortier@univ-lemans.fr

There are a number of carboxylic acid derivatives such as secondary and tertiary amides,
esters, a-amino alkoxides, oxazolines, acetals, imidazolidines, imidazoles and cyclohexylimines
which are widely used for directed ortho-metalation (DoM). The advantages of the tertiary amide
directing metalation group (DMG) include ease of preparation, priority over directors during the
metalation step, utility in polysubstituted aromatic systems, and resistance to nucleophilic attack. The
resistance to nucleophilic attack can be a problem if one wishes to convert the tertiary amide group
into another functionality. In fact, the main disadvantages of N,N-dialkylamides as DMGs are their
resistance to hydrolysis and the paucity of methods for their transformation to other useful
functionalities. Comins and Brown [i] and Reitz and Massey [ii] have tried to address the hydrolysis
problem by developing tert-amide DMGs which are readily converted into secondary amides, the
cleavage of which, via the N-nitrosoamide, has long been known. Snieckus has shown [iii] that N-
Methyl-N-[bis(trimethylsilyl)methyl]-benzamides and their monotrimethylsilyl analogues are ortho-
lithiated and that the derived ortho-substituted products can be transformed, in two steps, into the
corresponding benzyl alcohols or benzaldehydes. Secondary benzamides, although useful in directed
metalation syntheses usually suffer from problems which arise from the lack of solubility of the
dianion generated.

When the carboxylic acid substituent is employed as a DMG, substantial selectivity toward
metalation can be obtained.[iv] The CO,Li DMG is of modest strength when compared to some of
the strong ortho-directors, but it permits a remarkable degree of control of the regioselectivity of
metalation between nonequivalent ortho centers. Regioselective routes to very simple substituted
benzoic acids with a variety of functionalities that are not easily accessible by other means have been
developed. The mechanism of the ortho-metalation is discussed. As an application of the previous
results, the total synthesis of analogs of Gossypol is described.
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Design and Synthesis of Novel M1 Receptor Agonist and AChE Inhibitors for
the Treatment of Alzheimer’s Disease

Kanchugarakoppal S. Rangappa
Department of Studies in Chemistry, University of Mysore, Mysore-570 006, India

Etiopathology of Alzheimer’s disease (AD) is associated with beta amyloid formation,
mainly in response to hypocholinergic function, which leads to impairment in memory and
cognitive abilities. It is quite evident from many research studies that the most striking
therapeutic strategy emerging from hypocholinergic concept of AD is the upregulation of
cholinergic function obtained by acetyl cholinesterase (AChE) inhibition and or by activation of
muscarinic acetylcholine receptor 1 (M1 receptor). In this regard, we have synthesized both M1
receptor agonist and AchE inhibitors for the possible treatment of AD. In one of the clinical
studies, arecoline, an alkaloid from areca nut, showed a significant improvement in memory and
cognition in dementia patients, but was later found to be carcinogenic and tends to be hydrolyzed
due to the presence of ester functional group of arecoline in stomach (pH<7). This led to
emergence of many structurally modified arecoline derivatives as M1 receptor’s agonist in AD
research. In our laboratory, we have synthesized and characterized several alkyl/aryl derivatives
of arecoline thiazolidinones, arecoline emides and arecoline morpholines as M1 receptor agonist
and screened by several in vitro and in vivo pharmacological studies. Piperazine derivatives are
known to inhibit AchE in worms. In this connection, piperazine derivatives were synthesized
with condensing various pharmacologically active alkyl and alkyl halides group as AchE
inhibitors. Some derivatives of arecolines showed potent M1 receptor agonist activity and some
piperazine derivatives as potent AChE inhibitor.
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Exploring Structural Diversity in Nucleoside Drug design

Katherine L. Seley-Radtke?, Stephen Quirk”
& University of Maryland, Baltimore County, Department of Chemistrand Biochemistry, 1000
Hilltop Circle, Baltimore, Maryland, 21250 USA
® Kimberly-Clark Corp, Roswell, Georgia, 30076 USA
e-mail: kseley@umbc.edu

One focus for the ongoing research in the Seley-Radtke laboratories has involved the design
and synthesis of structurally unique nucleosides to explore fundamental aspects of nucleic acid
structure, function, and stability, as well as to investigate enzyme binding site parameters. With the
increasing number of crystal structures for biologically relevant enzyme-substrate/inhibitor
complexes, it has become apparent that many binding sites are more flexible than previously thought
and can therefore adjust to fit a wide range of substrates. Significant to this observation, it has also
been shown that flexible inhibitors such as tenofovir and etravirine are able to evade drug resistance
mutations in viral HIV due to their inherent flexibility [1].

As a possible means to explore this phenomenon in the enzyme systems of interest in our
research, we have strategically designed a series of structurally innovative nucleosides that possess a
heteroaromatic purine ring split into its two components (i.e. an imidazole and pyrimidine ring),
thereby conferring additional degrees of conformational freedom and torsional flexibility to the
ligand [2-4]. As a result, these molecular “chameleons” can adapt to the environment of a binding
site in order to maximize and complement structural interactions, without losing the integrity of the
crucial contacts involved in the enzyme’s mechanism of action. Simply stated, the flexibility of the
putative drug complements structural changes in the drug target, and the result could be a more
potent inhibitor, with broad implications for overcoming viral mutations.

As expected, the increase in rotational degrees of freedom allowed the fleximer base to
sample alternative binding modalities [5] and to interact with secondary amino acid residues not
previously involved in the mechanism of action [6]. Notably, the fleximer nucleotide was able to
retain biological activity despite mutations to active site residues critical to catalysis [6], and also
exhibited a catalytic efficiency more than twice that for GTP, the natural substrate [7]. These findings
are significant, and as such, indicate that flexible nucleoside analogues should find use in drug design
by revealing alternative binding modes that can help guide inhibitor design.

Figure 1. "Fleximers".
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Eradication of M.TB Infection in Two Months with LL-3858 (Sudoterb) A
Preclinical Study

Sudershan K. Arora, Neelima Sinha, R. S. Upadhayaya, Vijay Modak,
Rajan Goel, Jyoti Idnani. Lupin Research Park, (Lupin Limited) 46/47A Village Nande,
Taluka Mulshi, Pune — 411 042, India

Tuberculosis is a chronic respiratory disease, caused by Mycobacterium tuberculosis,
continues to present as a major global health problem with approximately 8 million new cases
and close to 3 million deaths each year. The combination drugs together are effective in
treatment against sensitive M. tuberculosis infection in 4 — 6 months time, but is not effective
against MDR strains. In past 30 years very little efforts have been made to develop new drug to
treat tuberculosis caused by MDR strains and latent tuberculosis. Thus, there is an urgent need to
develop new drug against tuberculosis that is safe, effective and reduces the total treatment time
when given alone or in combination. LL3858, was found to be the most active (MIC50 0.12 and
MIC9o0 0.25pg/ml) against sensitive and resistant strains. LL3858 is mycobactericidal and has
synergy with Rifampicin. Mono therapy of M. tuberculosis infected mice with LL3858 (12.5 mg
/kg) demonstrated a complete absence of growth in organs of 33% of animals after 3 months.
Combination of LL3858 with first line anti TB drugs i.e. isoniazid Rifampicin, and Pyrazinamide
i.e. LL4858 (LIRZ) induced complete eradication of mycobacterial load from the target organs
of animals infected with sensitive or resistant strains of M. tuberculosis after 2 months treatment
with once daily dose. Furthermore, LL4858 also prevented relapse in mice upto two months post
treatment, indicating that the present combination LL4858 is superior then the existing
combinations of anti TB drugs. Further, the combination is bioavailable non-genotoxic and has
an LD50p 2500mg/kg in mice. The combination also did not show any adverse effect on the
nervous, cardiovascular, respiratory and autonomic systems in rodent and non rodents.

The results of our study suggest that L L4858 is a novel combination consisting of a novel
antimycobacterial compound (LL3858) that is safe, nontoxic and provides effective cure against
tuberculosis in 2 months in our Preclinical studies.Phase 1l EBA study inplanned.
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Designer Molecules Containing Heteroaromatic Amino Acids

Tushar Kanti Chakraborty
Indian Institute of Chemical Technology, Hyderabad — 500 007, India
e-mail: chakraborty@iict.res.in

A common approach to restrict the conformational degrees of freedom in small peptides
involves designing structurally rigid non-peptide scaffolds which, when inserted in the
appropriate sites in peptides, produce the specific secondary structures required for binding to
their receptors leading to the development of potent agonists/antagonists. The number of reports
on the development of constrained non-peptide scaffolds used in peptidomimetic studies is
increasing rapidly. Newer concepts are emerging where the fundamental building blocks used by
nature, like amino acids, sugars and nucleosides, are amalgamated to produce nature-like, and
yet unnatural, de novo structural entities with multifunctional groups anchored on a single
ensemble. Furan amino acids (Faa) and pyrrole amino acids (Paa) belong to a new class of
heteroaromatic amino acid building blocks that have been developed by us recently and used
extensively in peptidomimetic studies.

It is now well known that the secondary structural motifs so common in proteins are not
restricted to the a-peptide backbone alone, but can be seen in many designer oligomers. Among
the most studied families of non-natural oligomers that show interesting secondary structures are
the B-, y- and d-peptides, which bear particular significance because of their similarity to o-
peptides. The conformationally constrained scaffolds of furan and pyrrole amino acids, which
belong to the family of y- and 5-amino acids, have emerged as important synthetic monomers
leading to many de novo structural entities that have displayed interesting secondary structures
and also useful properties like binding with DNA and G-quadruplex. The presentation will give a
brief overview of some of our latest results in these areas of research.
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Metallo-Nucleosides: Synthesis and Biological Evaluation of Hexacarbonyl
Dicobalt 5-Alkynyl-2'-Deoxyuridines

Adam Sniady?, Srinivasarao Meneni®, Craig D. Sergeant®, Ingo Ott°, Ronald Gust”,
and Roman Dembinski -
®Department of Chemistry and Center for Biomedical Research, Oakland University, 2200 N.
X Squirrel Rd., Rochester, Michigan 48309-4477, USA
Institute of Pharmacy, Free University of Berlin, Koénigin Luise Str. 2+4, 14195 Berlin, Germany
e- mail: dembinsk@oakland.edu

Reactions of 5-alkynyl-2'-deoxyuridines (1) with dicobalt octacarbonyl Co(CO)g in THF at
room temperature gave hexacarbonyl dicobalt nucleoside complexes (2, 77-93%). The metallo-
nucleosides were characterized including an X-ray structure of a 1-cyclohexanol derivative. In
crystalline form the Co-Co bond is perpendicular to the plane of uracil base, which is found in
the anti position. The level of growth inhibition of MCF-7 and MDA-MB-231 human breast
cancer cell lines was examined and compared to results obtained with the alkynyl nucleoside
precursors. The cobalt compounds displayed good antiproliferative activities with ICsq values in
the range of 5-50 uM. Interestingly, the coordination of the dicobalt carbonyl moiety to 5-
alkynyl-2'-deoxyuridines led to a significant increase in the cytotoxic potency for alkyl/aryl
substituents at the non-nucleoside side of the alkyne but in case of hydrogen (terminal alkyne) or
a silyl group a decrease of the cytotoxic effect was observed. As demonstrated using examples
for an active and a low active target compound the cytotoxicity was significantly influenced by
the uptake into the tumor cells and the biodistribution into the nuclei [1, 2]
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Other  synthetic  transformations of  5-alkynyl-2'-deoxyuridines, to  modified
furanopyrimidines, will be discussed as well.
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Recent Advances in Carbon-Carbon and Carbon-Heteroatom Bond-Forming
Reactions Mediated by NHCs and Other Nucleophiles

Vijay Nair
Organic Chemistry Section, National Institute for
Interdisciplinary Science & Technology CSIR,
(Formerly Regional Research Laboratory)
Trivandrum 695 019, India.

In recent years we have uncovered a number of carbon-carbon and carbon-heteroatom
bond forming reactions involving zwitterionic species generated by the addition of isocyanides,
N-heterocycles, nucleophilic carbenes such as dimethoxycarbene and N-heterocyclic carbenes
(NHCs) to activated alkynes. NHCs are known to react with a variety of electrophiles in a
reversible or irreversible manner. Organocatalysis falls in the first category and Multicomponent
reactions (MCRS) in the second. Very recently we have utilized NHC catalyzed homoenolate
annulation in the stereoselective construction of y- and 6-lactones and cyclopentenes. The lecture
will focus on these and related reactions.

MeS
\>C|
Q/v ’\! 6 mol %
Cl' 12 mol % DBU, THF
1, 8 h, 90%

Scheme 1
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New Insights of Asymmetric Supramolecular Chemistry in the Synthesis of
Biologically Active Compounds: Fishing Intermediates of Catalyzed Reactions
by ESI-MS

Leonardo S. Santos
Laboratory of Asymmetric Synthesis, Chemistry Institute of Natural Resources
Talca University, Av. Lircay s/n, Talca, P.O.Box 747, Chile
e-mail: Issantos@utalca.cl

Enantioselective total synthesis of Quinolactacin B, PDES5 inhibitor, and asymmetric b-
carboline moieties were achieved in few steps and higher yields. The syntheses features the use
of ruthenium catalytic asymmetric hydrogen reaction to introduce the chirality in dihydro-b-
carboline, and a new supramolecular approach based on cyclodextrin host-hest complexes were
also studied. Based on the Noyori’s work, the hydrogenation using both (S,S)- or (R,R)-
TsDPEN-Ru complex produce dihydro-b-carbolines possessing the desired absolute
configuration, the corrected asymmetric center of the natural products. Mechanistic approach of
the supramolecular induction was rationalized based on electrospray ionization mass
spectrometry studies through on-line reaction monitoring.
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Synthesis of Proline Derivatives by Asymmetric 1,3-dipolar Cycloaddition
Reactions of Azomethine Ylides and Alkenes

Carmen Najera, M. Gracia Retamosa, José M. Sansano
Departamento de Quimica Organica, Facultad de Ciencias, and Instituto de Sintesis Organica,
Universidad de Alicante, 03080 Alicante, Spain
e-mail: cnajera@ua.es

The asymmetric 1,3-dipolar cycloaddition of azomethine ylides and alkenes provides a direct
access to the synthesis of enantioenriched highly substituted pyrrolidine or proline derivatives in a
high diastero- and enantioselective form [1]. The most direct way for the preparation of the
corresponding dipoles is to generate in situ a metallo-azomethine ylide from a-imino esters derived
from amino acids (Scheme 1). There are three main strategies for the asymmetric 1,3-dipolar
cycloaddition of azomethine ylides: a) by attaching a chiral auxiliary to the imino group or to the
ester in the dipole, b) by attaching the chiral auxiliary group to the dipolarophile, and c) by using a
chiral catalyst. We will present our work in this field using the last two strategies.

R? EWG R*
-~ )\ . . RV\ Ag(l) salt )
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base R N 3
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We have found that the use of chiral acrylates 1 derived from methyl (R)- and (S)-lactate as
dipolarophiles with imino esters in the presence of AgOAc as catalyst and KOH as base at room
temperature afforded the corresponding cycloadducts with high regio-, diastereo- and
enantioselectivity [2]. This methodology has been applied to the synthesis of substituted prolines,
which are hepatitis C virus RNA polymerase inhibitors 2 [3]. For the enantioselective version Ag(l)
complexes with phosphorus ligand such as phosphines and phosphoramidites have been used as
chiral catalysts. The employment of binap-AgClO, complex has allowed to recover, just by simple
filtration, and to reuse this catalyst during 5 runs [4]. Different phosphoramidites derived from binol
have also been used as the first monodentate chiral ligands in this type of enantioselective 1,3-dipolar
cycloaddition of azomethine ylides and alkenes.
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Thiazolidinones, Pyrazolo-1,3-oxazin-2-ones and Thiazolyl-N-substituted
Amides as Anti-inflammatory Agents. Dual Acting Agents for the Treatment
of Various Disorders with Mild Anti-inflammatory Action as a Beneficial
Additional Property

Geronikaki Athina®, Eleftheriou Phaedra®, Hadjipavlou-Litina Dimitra®, Kouatly Omar®, Liaras
Konstantinos®, Sparopoulou Theodora”
®Department of Pharmaceutical Chemistry, School of Pharmacy, University of Thessaloniki,
Thessaloniki, Greece.
"Theagenio Anticancer Institute of Thessaloniki, Greece

Inflammation is a multifactorial process. It is the organism response to various stimuli
and is related to a number of disorders which require prolonged or repeated treatment.
Cyclooxygenase (COX) and lipoxygenase (LOX) produce two groups of arachidonic acid
metabolites, that play a key role in inflammation. Non-steroidal anti-inflammatory drugs
(NSAIDs) mainly act via the inhibition of the COX-1 and COX-2 isoenzymes. As COX-1
selective inhibitors were blamed for inducing Gl tract irritation and mild bleeding diathesis and
COX-2 selective inhibitors were associated with increased risk of myocardial infraction and
cardiovascular thrombotic events, investigators turned to dual acting agents that combine COX
and LOX inhibiotory activity.

Inflammation or high tendency to inflammatory response escorts many diseases from
microbial infection to Alzheimer’s disease. Thus, mild anti-inflammatory activity might be a
beneficial, additional property to many agents designed for the treatment of other disorders.

Our team works in the investigation of new anti-inflammatory agents for years. We have
synthesised a number of new series of thiazolidinones, thiazolyl-N-substituted amides and N-
substituted pyrazolo-1,3-oxazin-2-ones and evaluated their anti-inflammatory activity. Anti-
inflammatory activity was estimated in vivo using the carragenan induced paw oedema model
and in vitro by the inhibition of soybean lipogygenase, ovine cycloxygenase-1 and human
cycloxygonase-2. Some of thiazolidinone derivatives were revealed to be of the most potent anti-
inflammatory agents combining COX and LOX inhibitory activity. Dual acting molecules
appropriate for use as anti-microbial agents or as potent drugs for the treatment of Noonan
Syndrome were found among these compounds.
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The Representation of Chemical Structures for Drug Design

Johann Gasteiger
Computer-Chemie-Centrum, Universitat Erlangen-Nirnberg
D-91052 Erlangen, Germany, http://www2.chemie.uni-erlangen.de
and CEO, Molecular Networks GmbH, Henkestrasse 91, D-91052 Erlangen, Germany

Chemists have developed a variety of models for representing the structure of molecules:
from the constitution through the 3D structure to molecular surfaces: [1]We have developed
various methods for calculating chemical descriptors for the constitution, for the 3D structure,
[2] or for molecular surfaces. [3]The relationships between the structure of a molecule and its
reactivity or its biological activity are too complex to be cast into explicit mathematical
equations. In such situations, the modeling of the relationships between structure and properties
by inductive learning methods such as statistical analyses, pattern recognition methods, or neural
networks [4] offers the only amenable solution. Application of these methods to the separation of
molecules with different biological activity, to finding new lead structures, to the definition of
the diversity of a library, to the analysis of high-throughput screening data, and the prediction of
ADME properties will be given.
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Advances in QSAR Studies on Calcium Channel Blockers

Satya P. Gupta and V.S.A. Kumar Satuluri
Department of Chemistry, Birla Institute of Technology and Science, Pilani -333 031, India
e-mail: spg@bits-pilani.ac.in

Calcium channel blockers (CCBs) have got potential therapeutic uses against several
cardiovascular and non-cardiovascular diseases. The three principal structural classes have been
found to act as potent calcium channel blockers and they are phenylalkylamines, 1,4-
dihydropyridines (DHPs), and benzothiazepines. Recently, a few more classes of CCBs have
been studied. All these classes of CCBs have been found to be the most effective drugs against
vasospastic angina. These drugs selectively inhibit Ca®* influx into heart muscles by blocking
slow inward channels for Ca?* or inhibit Ca?* influx into vascular smooth muscles. The result is
negative inotropism of smooth muscle relaxation, which is translated into hypotension.We intend
to present a comprehensive review, including the most recent studies, on quantitative structure-
activity relationship (QSAR) and molecular modeling studies on all kinds of CCBs. These
studies lead to highlight the essential structural features and physicochemical properties that the
compounds should possess to act as potential CCBs. These studies also describe vividly the
mechanism of interaction of CCBs with the calcium channel.
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Design and Synthesis of Lipid Vesicles for Gene Delivery: From Structure to
Function

Santanu Bhattacharya*
Department of Organic Chemistry, Indian Institute of Science and Chemical Biology Unit,
JNCASR, Bangalore-560 012, India

Recent advances in genomics and molecular biology reveal that almost all diseases have
a genetic component. In some cases, such as cystic fibrosis or hemophilia, mutations in a single
gene result in disease. Even viral or bacterial infections have a genetic component - the genes of
the invading pathogen.

Gene delivery is the process by which DNA sequences encoding specific genes are

delivered to cells. As the genetic and molecular basis for a number of diseases is elucidated, the
promise of gene therapy continues to grow. Although initial efforts in gene therapy focused on
delivering a normal copy of a missing or defective gene, current programs are applying gene
delivery technology across a wide spectrum of disease conditions.
Several laboratories the world over are involved in the development of non-viral DNA delivery
vehicles. Lipid molecules when endowed with suitable charge characteristics, they complex with
other macromolecules such as double-helical DNA or proteins. These complexes have
nanometric dimensions and such nanoparticles contain condensed DNA in the form of
nanoparticles with radii of 20-100 nm. They often have the ability to induce gene transfer across
eukaryotic cells. We have prepared a number of lipid systems which induce gene transfer
effectively. Based on their molecular structure it is possible to make a correlation of their
function.

In this presentation, | would like to describe our efforts to this direction.
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Gene to Drug in silico: A Molecular Bioinformatics Endeavor

B. Jayaram
Department of Chemistry & Supercomputing Facility for Bioinformatics & Computational
Biology,
Indian Institute of Technology, Hauz Khas, New Delhi-110 016, India.
e-mail: bjayaram@chemistry.iitd.ac.in

The world wide genome sequencing efforts and the concurrent developments in scientific
software implementations on massively parallel computer architectures grant us the opportunity
to dream that drug design could be undertaken against suitable biomolecular targets to develop
individualized medicine almost in an automated way. Currently however, without the help of
any database, an inspection of a DNA sequence does not tell us whether it is likely to be a gene
and if it is a gene for messenger RNA, what the likely three dimensional structure of its protein
product is. Also drug design softwares fall short of expectations even if the structures of drug
targets are known.Addressing the above issues from a physico-chemical perspective, we have
developed a novel semi-empirical model for whole genome analysis (ChemGenome) based on
DNA energetics, an all atom energy based computational protocol for narrowing down the search
space for locating tertiary structures of small globular proteins (Bhageerath) and a binding free
energy based methodology for active site directed lead molecule design (Sanjeevini). The
ChemGenome could distinguish genes from non-genes in 331 bacterial genomes and 20
eukaryotic genomes with > 90% accuracy. The start and stop site prediction accuracies of
Chemgenome are either at par or exceed the current standards. Bhageerath could successfully
bracket native-like structures to within 3 to 6 A in the 10 lowest energy structures for 50 small
alpha helical globular proteins. The Sanjeevini drug design protocol could sort drugs from non-
drugs for a few drug targets helping in addressing both affinity and specificity issues in drug
design. Progresses recorded in the areas of genome analysis, protein structure prediction and
drug design and the software tools developed and made freely accessible at www.scfbio-
iitd.res.in together with challenges and promises there of will be presented.
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A Chiral Dirhodium Tetracarboxylate Complex as NMR Auxiliary for
Enantiodifferentiation of a Great Variety of Functional Groups

Helmut Duddeck
Leibniz Universitat Hannover, Institute of Organic Chemistry,
Schneiderberg 1B, D-30167 Hannover, Germany
e-mail: duddeck@mbox.oci.uni-hannover.de

In the dirhodium method[1], in-situ-adducts between chiral ligand molecules and the
enantiopure dirhodium complex Rh!%,[(R)-(+)-MTPA], (Rh*, MTPA-H = methoxytrifluoro-
methylphenylacetic acid = Mosher's acid; see structure above) are generated by dissolving
equimolar amounts of both components in CDCl5 und recording the *H and **C NMR spectra of
the mixture. Ligand signals are dispersed by chiral discrimination within the diastereomeric
adducts so that the enantiomeric ratio of the ligand can be determined easily.

This method is particularly useful for soft Lewis-base ligands where phosphorus, sulfur
or selenium are the binding sites; chiral lanthanide shift reagents [2] generally fail with those li-
gands. Recently, we found that chiral discrimination of hard Lewis-acid bases is easy as well, al-
though the donor property of oxygen is poor and complexation to Rh* is weak. This is of par-
ticular interest for ether compounds [3] where most other NMR auxiliaries fail, too [4].

The basic features of adduct formation (Rh* < ligand) and various applications for soft
and hard Lewis bases ligands will be demonstrated.
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Modulation of Functional Activity of Enzyme by Alterations in Structure and
Interactions of Domains by Activating lons

Vinod Bhakuni
Molecular & Structural Biology, CDRI, Lucknow, India

Large proteins/enzymes consist of structural domains which have either close interactions
or no interactions between them. For several of these enzymes there is a prerequisite of ions for
their functional activity as in the absence of these ions no activity is observed. Our studies with
several of these enzymes have demonstrated that the ions which act as activators for the
functional activity in fact modulate either the cooperativity of the enzyme molecule or the
conformation of the substrtae. These results are of significant importance as during in silico
mining of lead compounds in drug discovery 3D enzyme structures are used.
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Protecting Group Directed Ring-Closing Metathesis (RCM): The First Total
Synthesis of Anti-Malarial Nonenolide

Debendra K. Mohapatra,? Dhondi K. Ramesh,? Michael A. Giardello,” Mukund S. Chorghade,?
Mukund K. Gurjar,* Diego Benitez® and Robert H. Grubbs*

Division of Organic Chemistry:Technology, National Chemical Laboratory, Pune 411 008,
India; "Materia Inc., 60, N Gabriel Boulevard, Pasadena, 91107, USA : “Arnold and Mable
Beckman Laboratories of Chemical Synthesis, Division Of Chemistry and Chemical
Engeneering, California Institute of Technology, Pasadena, 91125, USA

In recent years, secondary metabolites isolated from Cordeceps militaris have received
attention due to their unique structures and specific biological activities. Cordycepins (3’-
deoxyadenosine), with antifungal, antivirus, and antitumor activities, is one of selected secondary
metabolites that have been previously isolated from Cordyceps militaris. Compound 1 was recently
isolated as a white solid from Cordyceps militaris BCC 2816; the structure was elucidated and the
stereochemistry confirmed by spectral data and X-ray crystallographic analysis [1].

As part of our ongoing programme on the synthesis of natural lactones with ring-closing
metathesis (RCM) as key step, we have devised a stereoselective synthesis of nonenolide 1. The
retrosynthetic analysis is depicted in Scheme 1. The macrolactonization step relies on a RCM on a
diolefinic ester. Strategic bond disconnection in ester 8 leads to chiral, nonracemic fragments 9 and
10 that could be derived from (S)-a-hydroxy-y-butyrolactone (11) and 1,2-O-isopropylidene (D)-
glyceraldehyde (12), respectively.
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Despite its effectiveness in the synthesis of rings of all sizes, two factors still limit the scope
of the RCM reaction: (a) control over E/Z stereochemistry of the double bond generated is difficult
and not demonstrated: stereochemical control is probably of thermodynamic origin. (b) reports that
describe the application of RCM to medium sized, particularly 10-membered rings, are still rare,
especially when dense functionality close to the reaction center is involved. A dearth of reports on
RCM reactions on substrates wherein chiral centers with protecting groups are present adjacent to
both the reacting centers, prompted us to investigate the outcome of such RCM reactions with
promise in the synthesis of nonenolides with chiral centers on both sides of the double bond.

Calculations on ruthenium metathesis have been instrumental in delineating a theoretical
model that explains, at least qualitatively, the trends in E/Z product distribution.
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Structure Activity Relationship of a Novel Hematoregulatory Peptide

Pradip K Bhatnagar
Drug Discovery Research, Ranbaxy Drug Discovery Research, Gurgaon 122 015 Haryana, India
e-mail: pradip.bhatnagar@ranbaxy.com

Hematopoiesis is a lifelong cell renewal process regulated by a family of lineage specific
hematopoietic growth factors. Several hematopoietic growth factors such as G-CSF, GM-CSF,
and M-CSF have been clinically evaluated for enhancement of host defense in normal and
immunocompromised patients and for the treatment of infectious diseases. IN this presentation |
will discuss the the structure-activity relationships of low molecular weight hematoregulatory
peptides based on a nonapeptide (1, SK&F 107647). Like the macromolecular growth factors,
these peptides modulate host defense. A molecular target for this class of compounds has not yet
been identified. However, the structure-activity relationships established by this study implicate
a very specific molecular recognition event that is pivotal for the biological activities of these
peptides.
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Serendipitous Discovery of Dual Direct Anticoagulants

Umesh R. Desai
Department of Medicinal Chemistry and Institute for Structural Biology and Drug Discovery
Virginia Commonwealth University Richmond, VA 23298

Several anticoagulants including heparin, coumarin, hirudin and argatroban are used in
the clinic to treat antithrombotic disorders. Yet, current anticoagulation therapy suffers from
numerous limitations and adverse effects. To arrive at better anticoagulants, we began a program
few years ago on designing inhibitors of thrombin, a key proteinase of the coagulation cascade.
We began by targeting the indirect pathway of thrombin inhibition, which physiologically
requires a sulfated polymeric chain of some 16 residues to drive the inhibition process.
Following initial studies, we designed sulfated dehydropolymers (DHPs) of 4- hydroxycinnamic
acids that exhibited only 10 — 20-fold lower potency than enoxaparin, the clinically used low
molecular weight heparin, in ex vivo experiments. Recent work shows that our designed sulfated
DHPs prefer to utilize the direct pathway of thrombin inhibition rather than the indirect pathway
for which these were designed. Further, the new molecules selectively inhibit thrombin and
factor Xa over factor 1Xa and factor Vlla. Competitive binding studies reveal that the sulfated
DHPs bind in or near anion-binding exosite 1l of thrombin. Mechanistically, these molecules
inhibit thrombin through an allosteric disruption of the catalytic apparatus. Overall, sulfated
DHPs form a unique class of potent dual direct inhibitors of coagulation because of their novel
mechanism of inhibition and their distinct structure, which is unlike any known anticoagulant.
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Phytochemicals in Present Scenario

Vyasji Tripathi and Bhuwan Bhushan Mishra
Department of Chemistry, Faculty of Science, Banaras Hindu University, Varanasi-221 005

The organic chemistry is nothing but the study of derivatives of small molecule methane which
itself is a natural product. Authors focus here in the present context on phytochemicals isolated directly
from plants. The use of plants as medicine is as old as human civilization. The earliest record use of
medicinal plant for prevention of disease and cure of ailments can be traced in “Rigveda” perhaves the
oldest repository human knowledge having been written between 4500 and 1600 BC. India in this regard
has unique position in world where a number of traditional systems of medicine e.g. Ayurveda, Yoga
&Naturopathy, Unani, Siddha and Homoeopathy are practiced and utilized in the total health care system
of the country and all these systems are predominantly dependent upon medicinal plants. The earliest
recorded use of a medicinal plant, quite popular a Chinese drug-Ma Huang-a species of ephedra over
5000 years. It may be interesting to note that figures from more than one billion prescriptions dispensed
from pharmacies in the United States during 1967 show that about 243 million, or about 23%, of all
prescriptions contained one or more products of plant origin. This percentage of plant drugs is probably
much the same even today. Some of led compound from plant origin like taxol, penicillins, brevetoxin,
thromboxane, coniine, thujone, cholesterol, adrenaline, atropine, hordenine, dopamine, hyoscine, cocaine,
morphine, reserpine, emetine, papaverine, etc. have surprisingly fascinated the medical world [1].
Following are phytochemicals discovered by author from some important medicinal plants [2-8].
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Future prospects

With the increasing loss of much of the world’s forests, the potentially remarkable properties of
plant constituents not yet discovered and threatened with extinction could be forever lost. If this occurs
and reluctancy with phytochemical research prevails, many future drugs and other useful plant products
would remain undiscovered and the often surprising chemical structures produced by the genetic diversity
of plants might not be envisioned by future chemists. Need of hours is to preserve the plant diversity
through bioengineering to monitor higher levels’metabolites to incorporate enough phytochemicals with
our food.
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Non-covalent Synthesis with Functional Porphyrins, Calix[4]pyrroles and
Related Functional Molecules

S. M. S. Chauhan
Department of Chemistry, University of Delhi, Delhi-110 007, India
e-mail: smschauhan@chemistry.du.ac.in

Non-covalent synthesis a powerful method for the construction of various supramolecular
structures by simultaneous assembly of preorganized functional molecules. There is continuous
interest in designing of preorganized functional molecules and their uses in development of
complex structures by non-covalent synthesis [1,2]. Porphyrins, calix[4]pyrroles and related
functional molecules are important building blocks due to their easy functionalization at meso
and B-pyrrolic positions of the above macrocycles. The non-covalent synthesis is less common
than covalent synthesis of complex molecules. One possible way to overcome the limitation
inherent in non-covalent synthesis is the use of convent synthesis to develop the functional
molecules which may be converted to complex structures by non-covalent synthesis in milder
conditions. The design and synthesis of covalent functional porphyrins and related functional
molecules have been used for the synthesis of complex structures to mimic the charge separation,
electron transfer, signal and energy transfer in biological systems.

Selected functional porphyrins, calix[4]pyrroles and related molecules have been
synthesized by modifications of known procedures in milder conditions such as use of ionic
liquids and other green synthetic methods. The porphyrins and related molecules have been used
to develop complex structures by non-covalent syntheses in non-polar solvents to understand the
biological processes and the development of newer materials. The size exclusion
chromatography, recent NMR techniques, electron-spray ionization mass spectroscopy and other
modern techniques have been used to confirm the complex structures formed by non-covalent
synthesis.
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Targeting HIV-1 RNA with Peptide and Non-peptide Conjugates of
Polyamide Nucleic Acids

Virendra N. Pandey
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e-mail: Pandey@umadnj.edu

The two most commonly used anti-HIV-1 drugs target two key enzymes, protease and
reverse transcriptase. These drugs have been great success so far in reducing the viral load in
AIDS patients. However emergence of resistant strains to these two drugs has made the
management of this disease more difficult. Drug resistant strains are usually recognized when the
viral load does not fall even after the administration of the combination therapies. Alternative
strategies to establish a stable drug line to combat the HIVV-1 menace is the thrust of the ongoing
antiviral research. The major plunge in this direction has been the accessory and regulatory
proteins of HIV-1 as the new antiviral drug targets. However, the biggest drawback with these
targets is that they are not sufficiently explored and their role inside the cell and the mode of
action in virus production and maturation is not well understood at the molecular level. Another
major strategy, extensively worked upon, to inhibit the HIV-1 replication is by targeting
regulatory conserved and nonmutable sequences on the viral genome using antisense
technology. In the last one decade with the advancement in the field of antisense technology and
gene silencing polyamide nucleic acid (PNA) has emerged as a very potential antisense
therapeutic molecule to inhibit specific cellular messages. The potential of sequence specific
PNAs conjugated with cell penetrating peptides (CPP) or with RNA cleaving neamine moiety of
neomycin, has been demonstrated as effective antiviral and virucidal agents. Using this
technology we have successfully targeted transactivating response (TAR) element, conserved
primer binding site (PBS) and dimerization site (DIS) on the HIVV-1 RNA genome to block the
viral replication and infection. The anti-HIV-1 PNA-CPP conjugates are not only antiviral but
are also strong virucidal agents that has potential for external topical formulations designed to
block HIV-1 infection or as a prophylactic agent for inactivation of HIV-1 in the circulating
plasma prior to attachment and entry.
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Chemoenzymatic Approaches to Studying Carbohydrate-Recognizing
Proteins

Xi Chen
Department of Chemistry, University of California, Davis
One Shields Avenue, Davis, California 95616, USA
e-mail: chen@chem.ucdavis.edu

The important roles of carbohydrates have been increasingly recognized. Compared to
monosaccharides of five- or six- carbons, sialic acids containing a 9-carbon backbone are much
more complex. Structural modifications on sialic acid residues further increase the complexity of
sialic acid-containing structures. Currently, more than 50 sialic acid structures have been found
in nature. These include three basic forms: N-acetylneuraminic acid (Neu5Ac), N-
glycolylneuraminic acid (Neu5Gc), deaminoneuraminc acid (KDN), and their modified forms
with substitutions, such as 8-O-methylation, 8-O-sulfation, 9-O-lactylation, 9-O-phosphorylation
and single or multiple O-acetylation at C-4, C-5, C-7, C-8, and/or C-9 positions [1]. Most of
these naturally existing modifications are post-glycosylational modifications [2].

Sialic acids have been predominantly found as the terminal carbohydrate units on
glycoproteins and glycolipids of vertebrates or as components of capsular polysaccharides and
lipooligosaccharides of pathogenic bacteria. As the frontline encountered by other molecules,
sialic acids play pivotal roles in many physiologically and pathologically important processes,
including cellular recognition and communication, bacterial and viral infection, and tumor
metastasis, etc.' In order to understand the structure-function relationship of sialic acid
modifications, my laboratory has established and developed highly efficient chemoenzymatic
methods to obtain structurally defined homogenous sialic acid-containing structures with
naturally occurring sialic acid modifications which are difficult to be obtained either by isolation
or by chemical synthesis. Their non-natural derivatives can also be obtained similarly [3]. These
compounds have been used as invaluable probes for studying the important biological roles of
sialosides and sialic acid-recognizing proteins [4].
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Natural and Unnatural Heterocycles from Epoxides and Allylanions

Ernst Schaumann
Institut fir Organische Chemie, Clausthal University of Technology, Leibnizstral3e 6, 38678
Clausthal-Zellerfeld, Germany

Ring opening of epoxides 1 by nucleophiles is a synthetically very useful reaction. If
heterosubstituted allyl anions 2 [X=SiR3;, P(O)R,, SPh] are employed as nucleophiles,
regioisomers are possible, but the a/y ratio can be controlled at least to some extent, e.g. making
4-alkenols 3 the main or exclusive products.

The action of electrophiles on alcohols 3 leads to Markovnikov-controlled formation of
functionalised tetrahydrofurans 5, but the presence of additional substitutents may give rise to

pyrans 6.
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The utility of the approach is demonstrated by asymmetric syntheses of the monoterpene
artemeseol, of S-(+)-parasorbic acid, of the aminosugar desosamine, and of the antibiotic
malyngolide.

Moreover, 3 or 4 can serve as building blocks in pyrrolidine or piperidine synthesis. The
ring nitrogen is introduced by use of amino-functionalized epoxides 1 (R=R'CHNHPG) or by
Michael-type addition of amines to alkenols 4 [X=P(O)R;], e.g.:

HO.

HO
T
TsO \ + HZNR e \ PPh,

I
PPh
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Targets include the antifungal antibiotic (+)-preussin and the piperidine alkaloid
pseudoconhydrine.
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Recent Trends in Diabetes Therapy: The Mounting Challenges

B. B. Lohray
Bhuvid Research Lab. Pvt. Ltd, Ahmedabad 380 058
e-mail: bhuvid@bhuvid.com

Diabetes Mellitus has become one of the leading cause of death in the modern times. The
sedentary life style, calorie rich food and lack of means of burning the calorie intake have been
responsible for the increasing incidence of this slow Killer disease. It is a multifactorial disease,
including obesity and cardiovascular diseases and involves a combination of genetic and
environmental factors. India has become the diabetes capital of the world with a large number of
undiagnosed cases. Although a number of drugs working through different mechanisms have
been in use starting from exogenous insulin administration, sulfonylurea ureas, metformin,
thiazolidine diones etc..., none of them is alone most effective due to the complexity of the
disease involving defects in different targets. A number of drug candidates have failed in
advanced clinical stages and many more in the clinical trials. Safety has been an issue and
concern in the development of new drugs. Until the clarity on the cause of side effects in human
becomes clear, the challenge of drug development continues. Such challenges in the new drug
discovery and development will be discussed.
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Polymeric Nanoparticles as Novel Non-Viral Gene Carriers

K. C. Gupta
Nucleic Acids Research Laboratory, Institute of Genomics and Integrative Biology,
Mall Road, Delhi University Campus, Delhi — 110 007, India.
e-mail: kcgupta@igib.res.in

With the development of genomic and proteomic technologies, the prospect for gene
therapy has advanced rapidly. In the last few years, gene therapy has emerged as one of the great
scientific challenges in modern medicine. Early clinical trails using viral vectors indicated
significant problems primarily as they demonstrated short-lived transgene expression, an
inability to persist in host cells and toxicity. These studies highlighted the need to improve vector
design if the adverse effects associated with viral vectors are to be avoided. To achieve
successful gene therapy, development of proper gene delivery systems could be one of the most
challenging tasks. The innumerable reports on the development of new non-viral vectors indicate
that gene delivery to cells in a safe and efficient manner remains an intangible end. Several
cationic lipids, nanoparticles and dendrimers have been exploited extensively in the production
of non-viral vectors. Efficient gene therapy requires vehicles to be engineered that can (i) protect
DNA from degradation, (ii) exhibit prolonged circulation times, (iii) efficiently bind to target
cells, and (iv) deliver DNA to the nucleus. Although non-viral vectors lead to significant
improvements in cellular penetration, protection, and transfection over naked DNA, they have
not yet achieved consistent transfection suitable for practical applications. Among all the cationic
polymers, branched PEI is the most extensively studied polymer because of its efficient
capability to condense DNA and the resulting PEI/DNA complex can act as proton sponge, thus
enabling DNA delivery into cytoplasm by rupturing endosomes. Branched PEI contains primary,
secondary and tertiary amines in a ratio of 1:2:1 with pK, values spanning around the
physiological pH, providing remarkable buffering capacity. The primary amines are mainly
responsible for high degree of DNA binding, but contribute maximum toxicity during
transfection, while the secondary and tertiary amino groups provide good buffering capacity to
the system. In order to improve its transfection efficiency as well as cell viability, our group has
developed a number of transfection reagents based on cationic polymers (PEI and PAA) in the
form of nanoparticles as well as nanocomposites. The resulting systems were demonstrated
successfully as efficient carriers of nucleic acids (pDNA and siRNA) in a wide range of cell lines
even without the addition of lysosomotropic agent. Cell viability was also scored ~90-100%.
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Discovering New Asymmetric Catalyses: Chiral Tertiary Alcohols

Miguel Yus

Instituto de Sintesis Organica y Departamento de Quimica Organica, Facultad de Ciencias,

Universidad de Alicante, Apdo. 99, 03080 Alicante, Spain

Among asymmetric synthesis, the catalytic version of this process has received a great
attention in the last few years due to the possibility of preparing chiral molecules from prochiral
starting materials by using a chiral catalyst [1]. In general the catalyst belongs to one of the
following series: (a) metal-containing catalyst, (b) organocatalyst, and (a) biocatalyst (enzymes
or microorganisms). Considering the first group, usually the active species consists in a metal
component and a chiral ligand, which gives the anisotropic information necessary in order to get
the corresponding induction. Concerning different methodologies involving carbon-carbon bond
formation [2], one of the most studied has been the enantioselective addition of an
organometallic reagent to a prochiral carbonyl compound [3]. However, this process is especially
difficult when ketones are used as the electrophilic component [4], this reaction being of great
interest because it could be a way to generate chiral compounds bearing quaternary stereocenters
[5]. In this presentation, the last findings in the enantioselective addition of dialkylzinc reagents
to proquiral ketones using not only first generation (1), but also second (2) an third generation
(3) ligands will be shown (Chart 1) [6]. Especially in the case of the last ligands 3, they are
interesting from a practical point of view due the possibility of recovering and reusing them

many times.
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For the last paper on this topic from our group, see: Forrat, V. J.; Ramén, D. J.; Yus, M. Tetrahedron:

Asymmetry 2007, 18, 400.
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Interesting Pyrolytic Studies of Some Heterocyclic Compounds

Yehia A. Ibrahim, Nouria A. Al-Awadi
Chemistry Department, Faculty of Science, Kuwait University
P.O. Box 5969, Safat 3060, Kuwait
e-mail: yehiaai@kuc01.kuniv.edu.kw

Gas-phase thermolysis using either flash vacuum pyrolysis or static pyrolysis of
heterocyclic nitrogen compounds gave direct access to many interesting valuable products which
are otherwise difficult to obtain or which needs several synthetic steps.

In this lecture our results on the pyrolytic behavior of benzotriazole 1, 1,2,4-triazine 2,
cinnolines 3 and naphthotriazine 4 derivatives will be discussed. Moreover, the mechanism of
some of these pyrolytic reactions will be explained.
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Scheme 1

Acknowledgement: The support of the University of Kuwait received through research grant no. SC04/05 and the
facilities of ANALAB and SAF (grants no. GS01/01, GS01/03, GS03/01) are gratefully acknowledged.

References:

[1] Y. A. lbrahim, N. A. Al-Awadi, K. Kaul, Tetrahedron 2001, 57, 7377.

[2] H. H. Dib, N. A. Al-Awadi, Y.A. Ibrahim, O. M. E. El-Dusouqui. Tetrahedron 2003, 59, 9455; Y. A. Ibrahim,
N. A. Al-Awadi, M. R. Ibrahim Tetrahedron 2004, 60, 9121..

[3] A.El-etaibi, S. Makhseed, N. A. Al-Awadi, Y. A. Ibrahim Tetrahedron Lett. 2005, 46, 31..

[4] H.Alawadi, M. R. Ibrahim, H. Dib, N. A. Al-Awadi and Y. A. Ibrahim. Tetrahedron, 2005, 61, 10507.

[5] H. Al-Awadi, M. R. Ibrahim, N. A. Al-Awadi and Y. A. Ibrahim Tetrahedron 2007, in press

International Conference on the Interface of Chemistry-Biology in Biomedical Research
BITS Pilani, 22-24 February 2008

47



ISCBC-2008, CHEMISTRY GROUP, BITS, PILANI ML-39

Design and Development of Drugs to Treat Rare Vancomycin Resistant
Microbial Pathogens

Ramaiah Muthyala, James Cloyd, Garry Dunny, and Yuk Sam
Center for Orphan Drug Development,University of Minnesota, USA

Due to intensive and constant exposure of antibiotics to bacteria, the spread of antibiotic-
resistant bacteria occurs much more rapidly in hospitals than in the outside community. An
approximate 10% patients requiring long and frequent hospital stay due to surgery or organ
replacement or due to opportunistic diseases, are vulnerable to developing resistance even to
antibiotic of last resort such as VVancomycin, compared with normal population and lead 1% of
this population to death.

Successful introduction of a combination therapy of clavulanate, a B-lactamase inhibitor
and amoxicillin antibiotic for the treatment of infections caused by gram-positive cocci prompted
us to investigate a new approach involving the shutting off the enzymes which are responsible
for resistance and thus reinstating Vancomycin antibiotic sensitivity.

The Vancomycin resistant enterococci (VRE) are characterized by the presence of a zinc
binding dipeptidase, namely VanX that removes the cell wall precursor molecule DAla-DAla
peptide which is essential for the cell wall synthesis of Vancomycin sensitivite bacteria.
Preliminary studies on the synthesis of novel class of VanX inhibitors derived from molecular
modeling and enzyme assay suitable for high throughput screening will be presented.

International Conference on the Interface of Chemistry-Biology in Biomedical Research
BITS Pilani, 22-24 February 2008

48



ISCBC-2008, CHEMISTRY GROUP, BITS, PILANI ML-40

Nitrogen Heterocycles as Important Tools in Drug Research

P. M. S. Chauhan
Medicinal and Process Chemistry Division, Central Drug Research Institute
Lucknow - 226 001, India
e-mail: premsc58@hotmail.com

Heterocyclic compounds are widely distributed in nature and are essential to life; they
play a vital role in the metabolism of all living cells. Since many drugs contain the nitrogen
heterocylic component and nitogen heterocycles posses a high order of structural diversity. We
have concentrated our effort in synthesis of novel heterocycles by using solid support, solution
phase and microwave assisted synthesis. Several synthesized compounds have shown interesting
antiparasitic activity.

Solid supported syntheses and solution phase synthesis of novel Heterocycles and their
combinatorial chemistry will be discussed.
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Greener Alternatives to Expedient Synthesis of Heterocycles and
Nanomaterials

Rajender S. Varma
Sustainable Technology Division, National Risk Management Research Laboratory,
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A brief account of reactions involving microwave (MW) exposure of neat reactants or
catalyzed by mineral support surfaces, such as alumina, silica, clay, or their ‘doped’ versions, for the
rapid one-pot assembly of heterocyclic compounds [1] from in situ generated reactive intermediates
via enamines [2] or using hypervalent iodine reagents [3] will be described that can be adapted for
parallel synthesis in multicomponent reactions (Biginelli and Ugi reactions) [4]. The eco-friendly
nucleophilic substitution chemistry in water [5] can be manipulated using microwaves to generate
cyclic amines via double N-alkylation of primary amines or hydrazines by dihalides or tosylates [6].
Greener protocols for the synthesis of pharmaceutically active heterocycles namely N-aryl
azacycloalkanes, isoindoles, and dihydropyrazoles [6], 1,3,4-oxadiazoles, 1,3,4-thiadiazoles, 1,3-
dioxanes [7a], pyrazoles, hydrazones [7b] and 3,4-dihydropyrimidin-2(1H)-ones [7c], catalyzed by
basic water or polystyrene sulfonic acid (PSSA) in aqueous media or solid supported Nafion®NR50,
or (P4S10/Al,O3) under solvent-free conditions will be described.

Aqgueous preparation of nanoparticles using vitamins B; and B, [8a], which can function both
as reducing and capping agents and the bulk and shape-controlled synthesis of noble nanostructures
via microwave (MW)-assisted spontaneous reduction of noble metal salts using a-D-glucose,
sucrose, and maltose [8b] will be presented. A general MW method has been developed that
accomplishes the cross-linking reaction of poly (vinyl alcohol) (PVA) with metallic systems such as
Pt, Cu, and In; bimetallic systems, namely Pt-In, Ag-Pt, Pt-Fe, Cu-Pd, Pt-Pd and Pd-Fe [9a]; and
SWNT, MWNT, and C-60 [9b]. The strategy is extended to the formation of biodegradable
carboxymethyl cellulose (CMC) composite films with noble nanometals [10]; such metal decoration
and alignment of carbon nanotubes in CMC is possible using MW approach [11] which also enables
the shape-controlled bulk synthesis of Ag and Fe nanorods in poly (ethylene glycol) [12]. The
application of nano-sized MgO is demonstrated in the green synthesis of 2-amino-2-chromene
derivatives in aqueous PEG [13].
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Natural Products as Source of New Chemical Entities: Experience at Nicholas
Piramal Research Centre

Ram A. Vishwakarma
Medicinal Chemistry Department, Nicholas Piramal Research Centre
Mumbai - 400 063, India

Natural products have remained the most consistent and rewarding source of diverse
structures exhibiting remarkable biological activities and pharmacological profiles [1,2].
Historically natural products have provided many truly novel, life saving and “first-in-class”
drugs for untreatable diseases (e.g. 60% of anti-cancer and 75% of anti-infective drugs are
natural products derived). Furthermore, a number of drugs in current use in other therapeutic
areas are either derived or inspired by natural products (e.g. opiates and statins). Besides being
drugs, many privileged natural products (e.g. cytochalasins, monensin, brefeldin, rapamycin, FK-
506, forskolin etc) enabled fundamental advances in cell biology and immunology, and provided
inspiration to synthetic organic chemistry. Among the primary sources for the bioactive natural
products (medicinal plants, fungi and bacteria), marine biology has provided most remarkable,
structurally complex and bioactive substances [3,4]. However much of the marine flora, fauna
and associated microbial diversity remain unexplored with great potential for novel drug
discovery.

We at Nicholas Piramal Research Centre (NPRC) have integrated the bioactivity-guided
isolation of natural products in our drug discovery and medicinal chemistry programs spanning
all the therapeutic areas of our interest (cancer, diabetes, inflammation and infection). Our
approach, strategy and results in the exciting field of natural products drug discovery will be
discussed in this presentation.
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The Advances and development in Nitric Oxide Donors

Ramesh C. Gupta
Torrent Research Centre, Village: BHAT, Ta. & Dist. Gandhinagar-382 428, Gujarat, India
e-mail : rameshgupta@torrentpharma.com

The discovery of the physiological and pathophysiological roles of nitric oxide (NO)
during the 1980s was one of the most surprising and exciting developments in biological
research. NO exhibits a broad range of biological activities. Cellular NO is almost exclusively
generated via the oxidation of L-arginine, which is catalyzed by nitric oxide synthetases (NOS).
Under physiological conditions, NO directly activates soluble guanylate cyclase (sGC) to
transform guanosine triphosphate (GTP) into cyclic guanosine monophosphate (cGMP),
followed by kinase-mediated signal transduction. The endogenous formation of NO plays a key
role in many bioregulatory activities, including smooth muscle relaxation, inhibition of platelet
aggregation, neurotransmission, immune stimulation and inflammation. Due to the instability
and inconvenience of handling aqueous solutions of authentic NO, there is increasing interest in
using compounds capable of generating NO. These compounds are called NO donors, or NO
releasing agents. Glyceryl trinitrate (GTN) is one of the most well known NO donors and use of
GTN for medicinal purposes dates back more than 150 years.

Apart from organic nitrates, many other chemicals species, with variety of structures can
be transformed into NO or can release NO in an in vitro or in vivo system. In last couple of
decades, much attention has been devoted to the development of ‘new NO donors’ which have
offered several advantages over the existing NO donors, such as ability to spontaneously release
NO or controlled release or specific tissue targeted release. Recent approach in NO donors drug
research is, coupling of NO donor moieties with currently available therapeutic drugs, in order to
overcome or reduce the drug toxicity as well as provide additional NO-dependant biological
activity. The advances and development in Nitric oxide donors and our work towards
development of substituted furoxans and benzofuraoxans as anti-anginal agents will be
presented.
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Chirality, Asymmetric Induction and Biological Activity of Chiral and
Achiral 1, 4-Naphthoquinone Derivatives as Potential Cytotoxic and
Antifungal Agents

Vishnu K. Tandon
Department of Chemistry, Lucknow University, Lucknow-226 007, India
e-mail: vishnutandon@yahoo.co.in

The quinone group forms the basis of biological activity of a number of clinical and experimental
drugs associated with antitumor and antifungal activity. The clinical significance of this class of
compounds has stimulated the synthesis and biological evaluation of new agents retaining the core
guinone moiety [1,4]. The diverse biological effects caused by incorporation of hetero atoms in
heterocyclic ring retaining the core chromophore shall be discussed in detail.
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Novel Selective Biocatalysis in Nucleoside Chemistry

Ashok K. Prasad?, Jesper Wengel® and Virinder S. Parmar®
®Bioorganic Laboratory, Department of Chemistry,
University of Delhi, Delhi-110 007, India

Nucleic Acid Center, Department of Chemistry, University of Southern Denmark, Odense M,

Denmark
e-mail: ashokenzyme@yahoo.com

The intrinsic problem in the synthesis of nucleoside derivatives and oligonucleotides

involving them is the selective manipulation of different hydroxyl and amino functions present in
the compound under mild reaction condition. We have developed an efficient synthesis of
different natural and unnatural nucleosides under a research program involving synthesis of
modified nucleosides as potential antiviral agents and as oligonucleotide monomers using lipases
in one of the crucial steps. Detailed results will be presented in the meeting.
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Perspectives in Organic Sulfur Chemistry:
Synthesis of Heterocycles from Ketene Dithioacetals

H. Surya Prakash Rao
Department of Chemistry, Pondicherry University
Puducherry — 605 014, India

The polarized ketene acetal functional group represented by 1 is well known in synthetic
organic sulfur chemistry as a two-carbon push-pull system. While the aroyl or nitro groups in 1
act as powerful electron-withdrawing centers, the two alkylated sulfurs readily donate lone-pair
of electrons to make the entire atomic framework highly polarized. Furthermore, the a,p-
unsaturated aroyl / nitro groups behave as excellent Michael acceptors; subsequent to the attack
of a nucleophile at the f-carbon, one of the alkylsulfanyl group leaves to regenerate the olefinic
double bond. Owing to popularity of polarized ketene dithioacetals as a two-carbon synthons,
many S,S-dialkylated derivatives have been synthesized and have been employed for further
cyclization towards the synthesis of heterocyclic derivatives. We have transformed o-oxoketene
dithioacetals (OKDTAs) and nitroketene dithioacetals (NKDTAS) into combinatorial libraries of
coumarins, chromenes, pyrroles, thiophenes, triarylmethanes, orthoesters etc. by condensing with
bifunctional molecules. Details of the studies will be presented in the symposium.
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Synthesis and Biological Activities of Functionalized
2-(nitroaryl) 5-substituted-1,3,4-thiadiazole Derivatives

Alireza Foroumadi*, Abbas Shafiee
Faculty of Pharmacy & Pharmaceutical Sciences Research Center, Tehran
University of Medical Sciences, Tehran 14174, Iran

Nitroheterocyclic compounds such as nitroimidazoles, nitrofurans and nitrothiophenes
are being extensively used in therapy against amoebic and anaerobic infections. Metronidazole
and other nitroheterocyclic drugs such as tinidazole and furazolidone have been used in
treatment regimens for H. pylori infection with varying degrees of success. Moreover, the
antimicrobial property of 1,3,4-thiadiazole derivatives is well documented and their attachment
with other heterocycles often ameliorates the bioresponses depending on the type of substitutent
and position of attachment. In view of the antimicrobial property of the above pharmacophores,
it was envisaged that the combined effect of both nitroaryl and 1,3,4-thiadiazole entities would
result in increased antimicrobial activity. Thus we have synthesized and screened a large number
of 2-(nitroaryl)-1,3,4-thiadiazoles against clinical isolates of H. pylori, which several of them
exhibited very potent anti-H. pylori activity. Various 5-substituted-2-(nitroaryl)-1,3,4-
thiadiazoles prepared in our laboratory also exhibit a wide spectrum of antibacterial activity.
Extending the research in this area, we have synthesized the derivatives which contain a
quinolone molecule at 5-position of 1,3,4-thiadiazole ring. In continuation of our work on
bioactive 2-(nitroaryl)-1,3,4-thiadiazoles, strong antituberculosis effects of 5-substituted-2-
(nitroaryl)-1,3,4-thiadiazoles are also reported by us.

Furthermore, in view of antiprotosoal activity of 1,3,4-thiadiazoles, we have designed
and synthesized certain 2-(nitroaryl)-1,3,4-thiadiazoles with leishmanicidal activity. Moreover,
the potent antitrypanosomal activity of megazole, a nitroimidazolylthiadiazole, switched our
search to new, not reported in the literature, 2-(nitroaryl)-5-(substituted piperazinyl)-1,3,4-
thiadiazoles; which several of them showed strong trypanosocidal activity with relatively low
toxicity.
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Anticancer Drug Development, using Multiple Targets Based Strategy, in
PI3K/Akt-mTOR-HIF-1 Pathway

Manoj V. Lohar®, Ramswaroop Mundada?, Mandar Bhonde®, Amol Padgaonkar®, Vijaykumar
Deore?, Nilambari Yewalkar®, Dimple Bhatia”, Maggie Rathos”, Kalpana Joshi®, Ram A.
Vishwakarma® and Sanjay Kumar*?

“Department of Medicinal Chemistry, "Department of Pharmacology, Nicholas Piramal Research
Center, Goregaon (East), Mumbai — 400 063, India
e-mail: sanjaykumar@nicholaspiramal.co.in

The phosphatidylinositol-3-kinase/Akt (PI3K/Akt) and mTOR signaling pathway —also
known as the survival or anti-apoptotic pathway— plays an important role in controlling cell
growth, proliferation and survival. Whatever the mechanism, the prevalence of PI3K/Akt-mTOR
signaling abnormalities in human cancer cells has suggested the potential use of PI3K/Akt-
mTOR and HIF-1 pathway modulators as novel targeted anticancer therapeutic agents. This
presentation will detail about our design and synthesis of furoquinoline based novel inhibitors of
multiple targets in PI3K/Akt-mTOR-HIF-1 pathway. In particular, one of the compounds in
addition to PI3K/Akt-mTOR inhibitory potency, it has shown potent inhibition of hypoxia-
induced accumulation of HIF-1a protein in glioblastoma U251-HRE cell line. The inhibitory
activities of said compound was confirmed by Western blot analysis using human non-small cell
lung carcinoma H-460 cell line (PI3K & mTOR) and U251-HRE cell line (HIF-1a.).
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Challenges in the Discovery and Development of New Molecules for
Pulmonary Delivery

Jyoti Paliwal* and Biju Benjamin
Director, Metabolism & Pharmacokinetics,
Ranbaxy Research Laboratories, Gurgaon,

Haryana, India

The origins of inhalation therapy can be traced back to early civilizations. The direct
delivery of drugs by inhalation route grew rapidly only in the second half of twentieth century as
a result of availability of effective asthma drugs in a convenient, portable delivery systems.
Subsequently there was an improvement in the understanding of pulmonary route for systemic
delivery of small molecule drugs and biologicals. The large epithelial surface area, high organ
vascularisation, the thin nature of the alveolar epithelium and the immense capacity for solute
exchange offers an ideal route of delivery of drugs. New delivery systems with efficiency and
reproducibility to match the high cost of therapeutic constraints of biologicals are currently in
late stage clinical trials. Even small molecules previously administered by other routes are tested
via inhalation route. The objectives of pulmonary delivery can be either the administration of the
drug for local or for systemic action. Of greater importance is the use of this route for biologicals
and small molecules undergoing significant first pass and/or producing undesirable
pharmacological effects by conventional routes. Development of a drug to be administered
primarily by pulmonary route depends on various factors like, the therapeutic property of the
drug, degree of onset and duration of action required, stability of the drug and formulation,
suitable delivery system and cost factors. Extensive study of the ‘particular’ properties that
determine efficient drug delivery, use of alternate preparations like liposomes and employing
suitable pulmonary delivery systems these problems can be efficiently addressed. The idea of
considering a drug molecule developed in the clinical trials using conventional routes for
optimized pulmonary delivery is changing to a suitable prior consideration of pulmonary
delivery in case of proteins and peptide molecules. The presentation will cover challenges during
lead optimization (with respect to physicochemical properties of molecule, ADME, safety and
interspecies scaling) and also during early preclinical and clinical development.

International Conference on the Interface of Chemistry-Biology in Biomedical Research
BITS Pilani, 22-24 February 2008

58



ISCBC-2008, CHEMISTRY GROUP, BITS, PILANI IL-6

Chemistry Methodologies and How Technology can Help Improve
Productivity in The 21st Century!"'

Mark Gilligan?, Richard Gray”
Syrris Ltd and The Dolomite Centre Ltd,27 Jarman Way,
Royston,Herts. SG8 5SHW, UK.
“Syrris Ltd, 27 Jarman Way, Royston, Hertfordshire, SG7 5HW, UK
bSyrris Inc, 29 Albion Place, Charlestown, MA 02129, USA

R & D Chemistry is a challenging world in which to apply technologies and make
structuralchanges. Over the last 20 years there has been significant pressure to increase the rate
atwhich new drugs are discovered and developed. Chemists in companies in the USA,
Europeand Japan have attacked this problem with a range of different approaches. Some
havebeen more successful than others, but all have found both the technologies and
structuralissues challenging.A lot has been learnt, and the current methods are significant
improvements as a result.However there are still many chemists who have not changed
significantly how they work.Many of these approaches taken have not been appropriate for all
chemists to apply.A brief history of approaches taken and their strengths and weaknesses are
discussed. Then a look is taken at the current technologies and approaches. Finally a look is
taken at somekey emerging technologies and how they might affect chemistry into the 21st
century including how to integrate Chemistry and Biology somewhat better.
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Scheme 1.

New Synthetic Platforms for Nucleoside Modification: Mechanisms to
Structural Diversity

Mahesh K. Lakshman
Department of Chemistry,
The City College and The City University of New York,
160 Convent Avenue, New York, New York 10031-9198. USA
e-mail: lakshman@sci.ccny.cuny.edu

Palladium-catalyzed C-N and C-C bond-forming reactions are state-of-the-art techniques
in contemporary organic synthesis [1,2]. We have shown that such reactions can be conducted
on the chemically more complex and relatively sensitive nucleoside substrates, leading to new
structural paradigms [3,4]. A summary of some of our achievements in this area are displayed in
This talk will focus on selected aspects of palladium-catalyzed reactions of
nucleosides as well as our newer developments of reactive nucleoside derivatives for uncatalyzed
reactions. Both avenues have provided novel platforms for nucleoside modification as well as

the possibility for developing structurally diverse nucleoside analogues.
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Brugia malayi: Hexokinase Cloning and Characterization

J. K. Saxena
Division of Biochemistry, Central Drug Research Institute,
Lucknow, India

Understanding the molecular basis of parasitism, particularly linked to human diseases is
one of the most important frontiers in biology. It is difficult to analyze the functions of nematode
genes with any of the genetic methods used so effectively for many multicellular model
organisms and unicellular parasites. Though significant progress has been made in the treatment
and control strategies of parasitic infections, these diseases still continue to be a formidable
problem due to lack of definite action on parasites. Since the nematodes depend mainly on
Glycolysis for their energy metabolism, hexokinase represents an important putative target for
antihelmenthic development. The hexokinase of human filarial parasite Brugia malayi was
cloned and characterized. The parasitic enzyme showed significant difference as compared to
host enzyme. These differences can be exploited for designing of specific inhibitors against
filarial parasites.
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Synthesis of Novel Tetrahydroquinoline and Pyrimidine Heterocycles and
Evaluation of their Antifungal Properties

Kumar V. Srinivasan*
Division of Organic Chemistry, National Chemical Laboratory
Dr. Homi Bhabha Road, Pune- 411 008, India

The commercially available antifungal drug Amphotericin-B remains the standard
therapy for life-threatening mycoses, however this drug is associated with significant toxicity,
including fever, headache, nausea and vomiting, and dose-limiting nephrotoxicity. Also the
recent studies have documented resistance of Candida species to Fluconazole and other azole
and triazole drugs, which have been used widely. A potential approach to overcome this
resistance problem is to design new and innovative agents with a completely different mode of
action so that no cross-resistance with the present therapeuticals can occur.

Among various nitrogen heterocycles, derivatives of azole such as imidazole and triazole

are proved to be clinically potent and useful antifungal agents. However pyrimidine and
tetrahydroquinoline derivative have not been extensively exploited as antifungal agents.
In the present work, a series of 2-amino-5-oxo-4-phenyl-5,6,7,8-tetrahydroquinoline-3-
carbonitrile and various analogues 1 have been synthesized in excellent isolated yields starting
from various arylidenemalononitrile and 3-amino-2-cyclohexen-1-one in 1-propanol. Likewise
tetrasubstituted pyrimidine 2 and 3 were synthesized by sequential functionalization of easily
available Biginelli 3,4-Dihydropyrimidine-2(1H)-ones via dehydrogenation, chlorination
followed by palladium catalyzed C-C coupling Suzuki/Sonogashira reaction. Their antifungal
properties have been evaluated and a preliminary QSAR study has been attempted.

R = H, CHa, F, NO,, Cl, OMe R = H, CHz, OMe, NO,, Cl R =3,4,5 OMe
R!=H, OMe
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Impurities and Process Research

Bipin Pandey
Vice President & Head, CMC and NPR Departments, Zydus Research Centre,
Ahmedabad — 382 210, India

Formation and control of impurities (Impurity Profiling) is extremely important to
establish the quality of Drug Substance and / or Drug Products in pharmaceutical industry.
Impurities play a dominant role during drug discovery and development process, analytical
method development and validation, polymorphism, chirality determinations, formulation
development, stability studies, IPR strategies, marketing competitions and of cource, during
ensuring efficacy and safety of Drug Products. Various types of Impurities eg, metallic ( heavy
and toxic ), inorganic, organic, OVI’s, polymeric etc and their role in regulatory affairs will be
described. The fascinating science involved during impurity formation, their simulation, isolation
and characterization, usually not discussed in our academic training, will be highlighted with
practical examples.
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Design and Development of Novel Inhibitors of Topoisomerase 2

Amitabh Jha
Department of Chemistry, Acadia University, Wolfville, NS, B4P 2R6, Canada
e-mail: ajha@acadiau.ca

We are involved in the discovery of non-genotoxic chemotherapeutic agents for cancer
intervention targeting certain vital cellular enzymes found abundantly in cancerous cells. To
achieve this, we have concentrated our focus on small electrophilic molecules that have the
potential to differentially alkylate cellular proteins. Our efforts have been considerably
successful in terms of selective in-vitro anticancer potency and reduced murine toxicity. There is
evidence that our compounds elicit their anticancer potential by alkylating thiol groups of vital
cellular enzymes, thereby incapacitating them. One such sulfhydryl-rich enzyme is human
topoisomerase 2 alpha (TOPO-2), a well established target in cancer chemotherapy. TOPO-2 is a
nuclear enzyme responsible for the regulation of DNA topology in living cells. It is an important
target of many antitumor drugs (e.g. doxorubicin, etoposide, mitoxantrone, m-ASMA). TOPO-2
inhibition can be achieved as a result of protein thiolation. The inhibition or poisoning of the
catalytic activity of TOPO-2 has been reported to be due to the binding of the drug with the
cystine residues of the enzyme, stabilizing the cleavable complex. This cleavable complex has
been shown to be the critical cellular lesion responsible for apoptosis. Selective thiolation can be
achieved by certain types of enones which exhibit a preference for electrophilic attack towards
thiols, rather than amino or hydroxyl groups, due to the soft acid and soft base character of the
enone and the thiol group, respectively. Therefore, it is anticipated that these types of compounds
will not exhibit the mutagenic and carcinogenic side effects displayed by most alkylating agents.
Although several catalytic inhibitors of TOPO-2 are being clinically used, the compounds being
developed by us are structurally divergent from known inhibitors of TOPO-2 and therefore could
be of value in treating drug-resistant tumors. Biological activity results obtained on several series
of compounds will be presented at the meeting.
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Homology Models in Structure Based Drug Design Approaches: Our
Experiences in Membrane Proteins

G. Narahari Sastry
Molecular Modeling Group, Indian Institute of Chemical Technology
Hyderabad-500 007, (AP) India

Membrane proteins form a large number of drug targets and more often than not that the
X-ray crystallographic 3-D structures of them are elusive owing to the difficulty of their
isolation, purification and crystallization. Therefore, for membrane proteins valuation and
validation of homology modeling methods are essential. The current talk addresses the
performance of a range of off-the-shelf tools for the protein modeling and their validation. In this
lecture 1 would like to present a critical assessment of the performance of various homology
modeling approaches, especially when applied to membrane proteins. Virtual screening
approaches have been analyzed and their applicability with a protein target obtained through
homology modeling is assessed by taking some examples. Finally, illustrative examples were
taken where we employed protein modeling, virtual screening, quantitative structure activity
relationships and docking approaches for the lead identification and optimization of selected
proteins. The choosen targets are aromatase, p-type ATPases, G-protein coupled receptors and
phosphodiesterases.
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Chemical Approaches in Glycobiology

Peng George Wang
Departments of Biochemistry and Chemistry, The Ohio State University,
Columbus, Ohio 43210, USA
e-mail: wang.892@osu.edu

Polysaccharides constitute one of major classes of bio-macromolecules in living
organisms. They are ubiquitous in nature and play crucial roles in a variety of important
biological processes, such as embryotic development, signal transduction, mediation of cell-cell
interaction and regulation of immune responses [1]. In contrast to the in-depth understanding of
the molecular mechanisms of nucleic acid and protein biosynthesis, the pathway for the
biosynthesis of polysaccharides, especially complex hetero-polysaccharides, is poorly
understood.

A large number of complex hetero-polysaccharides are found on the bacterial cell
surface, where they play an essential role in mediating microbe-host interactions, and are
important for pathogenicity [2]. A biosynthetic model, termed “wzy-dependent” pathway, has
been proposed based on genetic studies. The synthesis begins in the cytoplasmic side of the inner
membrane with the addition of N-acetylhexoamine (GIcNAc or GalNAc) to the undecaprenyl
phosphate lipid carrier. Additional sugar residues are added to the N-acetylhexoamine in a
sequential manner to form a repeating unit by specific glycosyltransferases. The repeating units
are then translocated by Wzx flippase to the periplasmic side, where they are linked by Wzy
polymerase to generate nascent polysaccharide chain. The Wzz protein is essential for generating
a preferred chain length distribution of polysaccharides. So far, this rough biosynthetic picture
has never been biochemically characterized in vitro and the underlying molecular mechanism is
rather speculative.

In the past several years, my laboratory has established and employed chemical
approaches to dissect the molecular details of essential steps in the pathway. We have elucidated
repeating unit assembly step by biochemically characterizing each glycosyltransferase and
reconstituting the assembly in vitro [3]. The access of a series of repeating unit analogs through
chemo-enzymatic synthesis has enabled us to probe the Wzy polymerization activity in a cell
free system and start to investigate its detailed mechanism. Furthermore, using a combination of
chemical and structural approach, we are beginning to uncover the chain length regulation
exerted by Wzz protein [4].
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Design, Synthesis and Evaluation of PPARa/y Dual Activators

Prasad V. Bharatam
Department of Medicinal Chemistry,
National Institute of Pharmaceutical Education and Research (NIPER),
S.A.S. Nagar, Mohali - 160 062, Punjab, India.
“e-mail: pvbharatam@niper.ac.in

PPARa and PPARYy are well known targets of anti-triglyceridemic and anti-diabetic activities
respectively and dual activators of these targets are being designed as synergistically acting agents.
Designing the dual activators using 3D-QSAR, Pharmacophore mapping, Molecular docking, Virtual
screening, Pharmacoinformatics methods is being practiced in our laboratory [1-20]. Understanding
the chemistry, biochemistry and basics of drug action of the
glitazone series of compounds and applying the basics to
design new molecules is also the major activity in our
institute. For example studies on the rapid racemization,
sulfur oxidation, of rosiglitazone, pioglitazone was taken up
at our laboratory using quantum chemical methods [12]. 3D
QSAR methods have been employed to design [10] several
new leads. The designed molecules have been synthesized
and biologically evaluated [3]. The pharmacophoric
features of metformin and other related drugs have been
explored [7,9]. The design of GSK3 inhibitors also was
taken up [4,5]. The chemistry and biochemistry of several of
the anti-diabetic agents was explored using quantum
chemical methods [1,6,8,11,13,14-20]. The results of @
computer aided design, synthesis and biological evaluation

of PPARYy activators will be presented in this lecture.

Drug Design
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Activated aziridines and Azetidines: Synthetic and Biological Perspectives

Manas K. Ghorai*, Kalpataru Das, Koena Ghosh, Amit Kumar and Dipti Shukla
Department of Chemistry, IIT Kanpur, Kanpur - 208 016, India
e-mail: mkghorai@iitk.ac.in

Aziridines and azetidines, the 3- and 4-membered saturated aza-heterocycles are found in many
naturally occurring and synthetically important organic compounds which exhibit interesting
biological and pharmacological properties. Besides the biological importance of these
heterocycles, their utility mainly lies in exhibiting versatile chemistry via their nucleophilic ring
opening processes. A part of our research activities [1-9] is devoted in developing synthetic
routes for a variety of functionalized aziridines and azetidines and further to utilize them for
interesting transformations targeting synthetically important molecules. Recently, we have
developed new routes for the synthesis of enantiomerically enriched haloamines, imidazolines,
oxazolidines, tetrahydropyrimidines, oxazinanes, aminoethers, morpholines, homo-morpholines
and allylamines starting from properly substituted aziridines/azetidines and appropriate
nucleophiles in the presence of Lewis acid. All these compounds are of immense synthetic and
biological importance. Interestingly, for 2-aryl-N-tosylaziridines and azetidines, all Lewis acid
mediated nucleophilic ring-opening processes were found to be stereoselective and proceed via
an Sn2-type pathway, which enhanced the scope of this type of chemistry towards
enantiomerically enriched compounds.
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Intellectual Property in Global Pharma Industry

Mohan Prasad
Chemical Research Division, Ranbaxy Research Laboratories
Plot # 20, Sector 18, Udyog Vihar Industrial Agra, Gurgaon 122 015, India
e-mail: mohan.prasad@ranbaxy.com

In recent years the Indian Pharma companies have contributed significantly towards the
global economy. They are competing with multi-national giants by supplying life-saving drugs
to third world countries, at affordable prices, at the same time showing respect for others’
Intellectual Property rights. As these companies explore newer markets around the globe and
move from a process to a product regime, Intellectual property assumes a different meaning.
Companies need to strategically handle their IP to maximize benefits, gain strength and grow.
Research and development should be steered towards innovation and appropriately leveraged,
where IP plays a key role. Thus, Patent Portfolio Management is an important tool in the hands
of Patent Experts and Business Mangers today.
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Novel NXO-Building Blocks for Peptide Backbone Modification and
Preparation of New Class Pseudopeptides

Ulrich Jordis and Jaywant Phopase
Vienna University of Technology, Institute of Applied Synthetic Chemistry,
Getreidemarkt 9/163-OC, A-1060, Vienna
e-mail: ujordis@pop.tuwien.ac.at

Though naturally occurring and synthetic peptides are promising leads for drug
discovery, their therapeutic applications are limited. This fact arises from rapid metabolism, poor
bioavailability, and short duration of action. Many peptide analogs have been synthesized to the
date through the modification not only of the amino acid side chain, but also of the backbone

structure.

In this lecture we present for the very first time the design and synthesis of novel NXO-

building blocks for the peptide modification.

The utility of these building blocks in the construction of new pseudo and oligopeptides
is demonstrated by the synthesis of model tetrapeptides (e.g. 1 and 2) using both a conventional

liquid phase peptide synthesis protocol and solid supported syntheses.
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Synthesis of Azaheterocycles by Ring Transformation

Nagatoshi Nishiwaki
Department of Chemistry, Osaka Kyoiku University, Kashiwara, Osaka 582-8582, Japan
e-mail: nishi@cc.osaka-kyoiku.ac.jp

The ring transformation is one of the powerful methods for construction of
polyfunctionalized compounds that are not readily available by alternative procedures. We have
studied the nucleophilic ring transformation. Electron-deficient heterocyclic compounds are suitable
substrates for the present reaction when they have a good leaving group as the partial structure.
Among them, 3-methyl-5-nitropyrimidin-4(3H)-one (1) easily causes the aminolysis leading to
nitroenamine 2 [1], and serves as an excellent substrate for the ring transformation to afford
polyfunctionalized compounds 3-7.

When nitropyrimidinone 1 was allowed to react with 1,3-dicarbonyl compounds under basic
conditions, 3,5- difunctionalized 4-pyridones 3 were formed [2]. In this reaction, pyrimidinone 1
behaves as the synthetic equivalent of activated diformylamine. A combination of ketones and
ammonia was also usable to give disubstituted pyrimidines 4, which is called three component ring
transformation (TCRT) [3,4]. The different types of TCRTs proceeded to give 4-aminopyridines 5
[3,4] and nitropyridones 6 [5] when ammonium acetate was employed as the nitrogen source instead
of ammonia. In the latter case, pyrimidinone 1 behaves as the synthetic equivalent of o-
nitroformylacetic acid. On the other hand, the reaction of pyrimidinone 1 with 1,3-dicarbonyl
compounds in the presence of base such as piperidine, polyfunctionalized pyridones 7 were formed,
in which pyrimidinone 1 behaves as the synthetic equivalent of o -nitroacrylamide [6].
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Design and Synthesis of Adenosine A,, Receptor Antagonists to Recuperate
Parkinson’s disease

Pratibha Mehta Luthra
Dr. B. R. Ambedkar Center for Biomedical Research, University of Delhi
Delhi-110 007, India

Adenosine Ay, receptors have a localized distribution and have emerged as a promising
drug target for treating many neurological and psychiatric disorders such as Parkinson’s disease
[4,5,6,7], schizophrenia and affective disorders [8,9,10]. The adenosine Ay, receptors (AzR)
belong to the G-protein coupled receptor (GPCR) super family characterized by seven
transmembrane (TM) helices arbitrating a surfeit of signals across the plasma membrane in the
cell modulating many physiological processes [11,12,13]. The essential residues required for
recognition of adenosine receptor agonists and/or antagonists binding within the transmembrane
helical domains (TMs) 3, 5, 6, and 7, coincide largely with the corresponding amino acids of the
binding site of cis-retinal in rhodopsin, although there are additional interaction sites within TMs
6 and 7 of the adenosine receptors in comparison with the binding site of rhodopsin [21].
Stimulation of striatonigral pathway comprising striatal and globus pallidal neurons releasing
dopamine, mediated through Az:R in striopallidal region ameliorates to Parkinson’s symptoms.
Three-dimensional structure of the human A,,R model was constructed by homology modeling,
using bovine rhodopsin 1F88 and 1HZX as a template. Both xanthine and non-xanthine known
antagonists were selected as reference for generation of docking site and binding parameters with
human adenosine AR to carry the comparative study of potential antagonists.
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Radiation- and Photo-induced Chemical Reactions of Nucleic Acid Bases
under Anoxic Conditions: Mechanistic Studies and Applications

Takeo Ito and Sei-ichi Nishimoto
Department of Energy and Hydrocarbon Chemistry, Kyoto University, Kyoto 615-8510, Japan
e-mail: takeoit@scl.kyoto-u.ac.jp

lonizing radiation causes harmful effects on living organisms by damaging biomolecules
such as DNA, RNA, proteins, lipids, etc. Exposure of cellular DNA to high energy radiation
generates electrons and radical ions as highly reactive species, which could lead to wide varieties
of damaged base structures including 5,6-dihydrothymine (DHT), 5,6-dihydroxy-5,6-
dihydrothymine (Tg), and 7,8-dihydro-8-oxoguanine. Recent studies on interactions between
DNA and reductive electrons have demonstrated that the excess electrons migrate along the
DNA duplex more than a few base pairs [1] and, the electrons could be eventually trapped by
nucleic acid bases, or otherwise quenched by dissolved oxygen molecules. From a viewpoint of
cancer radiotherapy, such reductive electron generated in the radiolysis is operative as a reactive
species under hypoxic conditions in solid tumor tissues, and thus, in-depth investigation into
chemical events which occur at the earliest stage of radiation-induced DNA damage processes
under hypoxia helps us develop radiosensitizers for cancer radiotherapy.

Pyrimidine bases, thymine (T) and cytosine (C), are considered to be with higher electron
affinities than purine bases, guanine (G) and adenine (A), and indeed, reductive radiolysis of T in
aqueous solution affords some reduction products, such as DHT and dimeric products [2]. We
have focused our research toward chemical reactions induced by the attachment of reductive
electron on DNA containing modified bases. Tg is a major DNA damage structure formed by
oxidative stresses, and is a significant block to transcription by T7 RNA polymerase. We have
found that photo-excited reduced form of flavin adenine dinucleotide repairs Tg into T under
reductive atmosphere [3, 4]. Laser flash photolysis study to identify the radical intermediates
during the reductive repair of Tg showed that the electron adduct of Tg loses a hydroxyl ion and
generates 6-hydroxy-5,6-dihydrothymin-5-yl radical, which is further reduced to T. On the other
hand, photo-induced electron injection into DNA strands containing Tg from an internally
tethered phenothiazine (PTZ) did not lead to the repair of Tg, suggesting that excess electron
transfer along the duplex is competitive with the irreversible capture of the electron by Tg [2, 3].

5-Fluorouracil (5-FU), an analog of thymine, is used as a chemotherapeutic agent in the
treatment of varieties of tumors. We have found that dimeric structured pyrimidines including 5-
FU undergoes radiation-induced one-electron reduction under hypoxic conditions to regenerate
the corresponding monomers [2, 5], suggesting such pyrimidine derivatives with high electron
affinity could be a prototype of radiation-activating antitumor prodrug. Details of mechanistic
investigation by time-resolved spectroscopy to understand the reductive regeneration of
monomeric pyrimidines will be described.
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Specific Induction of Apoptosis in Cancer Cells by Pancratistatin: Evaluation
of its Efficacy as a Non-toxic Anticancer Reagent and Investigation of its
Mechanism of Action

Siyaram Pandey, Carly Griffin, Peter Siedlakowski, and James McNulty*
Department of Chemistry & Biochemistry, University of Windsor,
Windsor, Ontario, Canada.

*Department of Chemistry, McMaster University, Hamilton Ontario, Canada

Despite the aggressive research efforts to find selective anti-cancer chemotherapeutics,
cancer remains unconquered. The major difficulty with the treatment of cancer is the non-
specificity, with which chemotherapy kills cells. Many current treatments, including drugs and
radiotherapy are damaging to both normal cells and cancerous cells. Such damage to normal
cells causes harsh side effects and mutations that increase the possibility of these cells becoming
cancerous.

Pancratistatin is a natural compound that was isolated from the spider lily in 1992 and has
been shown to have anti-cancer ability. We have recently demonstrated that while Pancratistatin
induces the apoptosis (cell suicide) in cancer cells it does not affect non-cancerous cells. We
have also demonstrated the non-genotoxic behaviour of Pancratistatin, that is, its ability to kill
cancerous cells without targeting their DNA. We investigated the specificity and biochemical
mechanism of action of Pancratistatin; our results indicated that Pancratistatin specifically and
effectively induced apoptosis in human prostate, breast cancer, neuroblastoma and leukemia
cells. Interestingly, we have demonstrated that Pancratistatin targets mitochondria in the cancer
cells. Mitochondria from non-cancerous cells are not affected by this treatment, indicating the
vulnerability of only cancer cell mitochondria to these compounds. Our initial in vivo results
with human colon and prostate cancer xenotransplants in immuno-compromized mice have
indicated that Pancratistatin is well tolerated at effective doses that inhibit tumor growth. These
results open a new opportunity for development of chemotherapy targeting cancer cell
mitochondria, and advance our knowledge of a novel mechanism of action for Pancratistatin.

International Conference on the Interface of Chemistry-Biology in Biomedical Research
BITS Pilani, 22-24 February 2008

74



ISCBC-2008, CHEMISTRY GROUP, BITS, PILANI IL-22

Molecular Modeling Studies on AChE Inhibitor Carbamates to Design and
Synthesize Antialzheimer Agents

Anil K. Saxena
Medicinal & Process Chemistry Division, Central Drug Research Institute,
Lucknow-226 001, India
e-mail: anilsak@gmail.com

Virtual screening is gaining importance in the current scenario of drug discovery
research. The development of new predictive models is the most important step in the process.
In an attempt to develop a model for designing novel antialzheimer agents using AChE as the
target, the systematic QSAR studies (CoMFA, advance CoMFA and CoMSIA) have been carried
out on a series of carbamates as AChE inhibitors. The total set of 78 molecules was divided into
training and test sets of 52 and 26 molecules, respectively.

Statistically significant 3D QSAR models were developed on training set molecules using
CoMFA and CoMSIA and validated against test set compounds. The highly predictive models
(COMFA ¢%=0.733, r’=0.967, predictive r’=0.732, CoMSIA g°=0.641, r*=0.936, predictive
r’=0.812) well explained the variance in binding affinities both for the training and the test set
compounds. The generated models suggest that steric, electrostatic and hydrophobic interactions
play an important role in describing the variation in binding affinity. In particular the carbamoyl
nitrogen should be more electropositive, substitutions on this nitrogen should have high steric
bulk and hydrophobicity while the amino nitrogen should be electronegative in order to have
better activity. These studies have provided important insights into structural variations leading
to the development of novel AChE inhibitors which may be useful in the development of novel
molecules for the treatment of Alzheimer’s disease.
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Synthesis of (N)-(S)-Butoxycarbonylalaninyl)-(S)-1-amino-3-methyl-4,5,6,7-
tetrahydro-2H-3-benzazepin-2-one and Role of 1-Hydroxy benzotriazole in
Peptide Bond Formation using N-(3-Dimethylamino propyl)-N-ethyl-
carbodiimide hydrochloride in Ethanol

Radhe Vaid,* John Pu, Sathish Boini and David Mitchell
Chemical Product Research and Development
Eli Lilly and Company, Indianapolis, Indiana 46285, USA

The efficiency and selectivity of peptide coupling reactions have improved significantly
in accord with the development of new coupling agents in organic synthesis. The carboxamide
group is an important functionality which occurs in many natural products, and pharmaceutical
active compounds. For compounds containing chiral centers, significant attention has been
focused on developing amide bond-forming methods which minimize loss of optical purity.
Agueous mediated reactions are gaining importance due to the negative impact of organic waste
on the environment (green chemistry). In our early development of the drug candidate for
treating Alzheimer’s disease, the synthesis involved a classical resolution of a key amine
intermediate followed by two peptide forming transformations in methylene chloride. We have
developed a dynamic resolution of the required amine, a method for peptide bond formation
utilizing N-(3-dimethylamino- propyl)-N-ethylcarbodiimide hydrochloride (EDC), catalytic 1-
hydroxy benzotriazole (HOBT) and water or ethanol as the reaction solvent for the synthesis of
(N)-(S)-Butoxycarbonylalaninyl)-(S)-1-amino-3-methyl-4,5,6,7-tetranydro-2H-3-benzazepin-2-
one.

This presentation will discuss the process development for the title compound, our

studies on the role of N-hydroxy benzotriazole in amide bond forming reactions utilizing EDC as
the coupling agent, and the application of this process to other amide containing molecules.
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A Journey from Natural Products to Synthesis in Search of a Drug Candidate

Subhash C. Jain
Department of Chemistry, University of Delhi, Delhi- 110 007, India
e-mail: jainsc48@hotmail.com

Recently there has been a renewed interest in the beneficial effects of natural products for
the prevention of various diseases like, heart disease, diabetes, arthritis, leukemia, Alheimers,
Parkinsons and dozens of others. It has been estimated that 80% of the world population still rely
on natural plant products, of which some are sold as herbal / food supplement or drugs. Half of
the top 50 drugs sold in European Pharmacies are based on or derived from natural products.
Thus, the best strategy to discover a new drug candidate is to investigate the natural resources
which have been used by different ethnic cultures, for medicinal purposes all over the world.
Study of biologically active compounds present in natural resources, normally serve as the lead
compounds for the discovery of new drugs.

Keeping the above philosophy in mind we have studied the active principles of various
plants and marine sponges and have synthesized over fifteen natural products. These compounds
are known to possess strong antimicrobial, molluscicidal and cytotoxic activity specially against
p-388 murine leukemia cells. Taking lead from these natural products, we have synthesized
number of related compounds, in order to find a potential drug candidate for the future.

An over view of our journey, from the natural products to synthesis of new molecules, in
research of a suitable drug candidate, will be presented at the conference.
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Chemical Manipulation for New Antitubercular Drug Development Path: A
Mini Review

Anamik Shah
National Facility for Drug Discovery through New Chemical Entity
(NCEs) and Instrumental Support to Small Pharma Enterprises
Department of Chemistry, Saurashtra University, Rajkot-360 005, India

Mycobacterium tuberculosis, the leading causative agent of tuberculosis (TB), is
responsible for the morbidity and mortality of a large population worldwide. According to WHO
report, by 2020 AD nearly one billion more people will be infected, 200 million people will get
sick, and 70 million will die from tuberculosis if proper steps are not taken to control it. TB is the
world’s second cause of death from infectious disease, after acquired immune deficiency
syndrome (AIDS). No new antibiotics against TB have been developed in the past 30 years.
There are three front line antibiotics, isoniazide, rifampin and pyrazinamide and several second-
tier antibiotics including ethionamide, streptomycin and para-aminosalicylic acid. The current
treatment of TB requires an exceedingly lengthy therapy of 6-9 months, often involving a
cocktail of three or four different drugs viz isoniazide, rifampin, ethambutol and pyrazinamide
are prescribed for two months followed by a continuation phase in which isoniazide and rifampin
are taken. In light of this, the author’s laboratory has synthesized more than 3500 compounds of
diversed heterocyclic skeletons including of more than 50 structure and substructure types. A fair
highlight of this entire work will be presented along synthetic strategies and biological profile
with latest developmental work.
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Efficient Synthesis of Structurally Diverse Substituted Taurines

Jiaxi Xu
College of Science, Beijing University of Chemical Technology, Beijing 100 029, China
College of Chemistry and Molecular Engineering, Peking University, Beijing 100 871, China
e-mail: jxxu@mail.buct.edu.cn

Taurine and some substituted taurines (B-aminoalkanesulfonic acids) are a class of
naturally occurring amino acids [1]. They are also significant sulfur analogues of naturally
occurring aminocarboxylic acids [1] and involved in various physiological processes [2]. In
addition, their derivatives, such as sulfonopeptides, have been widely used as enzyme inhibitors
during the last two decades because of their tetrahedrally structural properties [1]. Several
synthetic methods of substituted taurines have been reported till now [1]. As increasing attention
was paid to substituted taurines in both biological chemistry and pharmaceutical chemistry field
[3], we were dedicated to develop efficient method to synthesize structurally diverse substituted
taruines.

Recently, our working group developed some novel methods to synthesize substituted
taurines from three-membered heterocyclic compounds: ring-opening reaction of episulfides
with nitrogen nucleophiles and subsequent reactions gave 1-substituted, 1,1- and 1,2-
disubstituted taurines; ring-opening reaction of aziridines with sulfur nucleophiles (and
subsequent reactions) led to 2-substituted, 1,2- and 2,2-disubstituted taurines [4]. The methods
are efficient and practical for preparation of various substituted taurines.

1. NH3, ANO3 Rr?
p2 O KSON g2 S 2. Na,S, HCI
S\ Ram oo
H N&
Ri 3 Rl R?  3.HCOzH 7 R Rt
1 2 —
‘ NH; (R* and/or R” = H) 1. HSAc
H 2. HCOzH
Rl R2 NaBH,-l, Rl R2 1. H,SO, R2 N 3. HCI Rl R2?
OH —— —_—
H N><( >L\ SOsH
HoN" “COoH 2 . 2.NaOH " Ls  or NaHSO, H2N><(
R R3

Scheme 1. Efficient Synthesis of Structurally Diverse Substituted Taurines
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Polypeptides and Peptidomimetics in Diabetes Therapy

W. Haq
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Type 2 diabetes is a multifaceted disease manifested by hyperglycemia that results from
several dysregulated biologic mechanisms. The critical pathophysiological factors are insulin
resistance, impaired insulin secretion, and increased glucose production. Most patients with type
2 diabetes have insulin resistance, while others are associated with in sufficient insulin secretion.
These pathophysiological conditions, if sustained for longer time may lead to Type 1 diabetes.
The treatment of Type 2 diabetes is generally comprises either insulinogenic substances or
agents that augment insulin action. In certain cases a combination therapy is also recommended.
However, Type 1 diabetes is controlled only by exogenous insulin supply. In recent years several
new targets are under extensive research, which may lead to complete cure to both type 1 and
Type 2 diabetes. Beside, insulin other polypeptides and peptidomimetics have taken center stage
for the development of new paradigm of diabetes therapy. Development of these new targets
based antidiabetic therapy will be presented.
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Molecular Analyses of Plasmodium vivax parasites showing severe
manifestations in Bikaner, Rajasthan
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Plasmodium vivax malaria is prevalent in many regions of the world. Recently, we have
reported some severe Plasmodium vivax cases from Bikaner, Rajasthan (Western India). Patients
exhibited severe manifestations including cerebral malaria, renal failure, circulatory collapse,
severe anemia, hemoglobinurea, abnormal bleeding, acute respiratory distress syndrome, and
jaundice. The pathogenesis of severe P. vivax malaria is not clear, but is believed to be multi-
factorial, due to its diverse clinical nature. We have analyzed some major vaccine candidate and
drug resistance genes with genes from Mitochondrial and Apicoplast genome from Indian P.
vivax isolates showing severe and non — severe manifestations. Analyses of Circumsporozoite
Protein (CSP) sequence from these isolates showed P. vivax Type 1 (VK210) repeats. Detailed
analyses revealed a mixture of strains similar to North Korean and Belem strains but with some
other differences. Analyses were also performed using specific nuclear (dhfr, dhps, cdc2 and
ama-1), mitochondrial (cytochrome b) and Apicoplast (tufA) genes. All these genes showed
different degrees of sequence variations with gene taken from reported uncomplicated Indian and
non — Indian isolates. A preliminary phylogenetic analysis has been also performed to understand
the variations between severe and non — severe isolates.
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Starch is a bulk renewable commodity, generating trade in the EU worth Euros 1.7Bn
annually. It has many industrial uses, ranging from thickeners for food and paint to bulking
agents for pharmaceutical and animal feed tabletting, pelletting and packaging. Starch in cereal
seeds is also central to the baking and brewing industries. Increases in activities of starch-
degrading enzymes prior to harvest have a detrimental effect on flour quality for baking, whereas
increases in these enzyme activities during the early stages of germination are vital for malting
for the brewing and distilling industries. Understanding the nature and control of starch
degradation in cereal seeds will help to improve the flour and malting quality of grain, impacting
directly on bread, beer and whisky production. We have employed technique