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ABSTRACT
The use of combinatorial chemistry techniques has been explored as an alternative to conventional approaches for the synthesis of compounds in the drug
discovery process. Thistechniqueisthe starting point for the devel opment of synthesis conceptsthat wereintended to cover and explore the chemical space
without having to prepare every individual compound. Combinatorial Chemistry technologies were developed in response to the increased screening
capacities that are available when drug discovery changed its screening paradigm from a pharmacol ogy-based approach to target oriented lead finding. This
articlewill illustrate technique used in combinatorial chemistry, some of the advances made in recent years and their application in the synthesis of different

peptides, oligosaccharides and other molecules.

Keywords: Combinatorial Chemistry, synthesis, solid phase, solution phase

INTRODUCTION

Combinatorial Chemistry isatechnology for synthesizing and char-
acterizing collections of compoundsand screening them for useful properties—
was conceived about 20 years ago. Initialy, the field focused primarily on the
synthesis of peptide and oligonucleotidelibrariesIn the 1990s, the focus of the
field changed predominantly to the synthesis of small, drug like Organic com-
pounds. And many pharmaceutical companies and biotechnology firms now
useit in their drug discovery efforts.(1) The drug discovery process became a
highly parald one, inwhich hundreds or even thousands of structurescould be
synthesized at onetime. Sometime high throughput screening (HTS) has been
performed for their in vitro assays, running assaysin 96 well microtiter plates
and by using laboratory robotics for pipetting and analysis.(2, 3)

Researchers continueto find waysto further enhancethe capabilities
of combinatorid chemistry, including these developments: A growing trend
toward the synthesis of complex natura-product-like libraries, including the
carbohydrate-based libraries, An increased focus on “phase trafficking” tech-
niques are used for integrating synthesiswith purification, Novel strategiesfor
purification and analysis, such as the combinatorial use of supercritical fluid
chromatography And the application of combinatorial chemistry to new tar-
gets, such as nuclear receptors.(1) Thegod of combinatorial chemistry ableto
synthesis, purify, chemically analyze, and biologicaly test al the structuresin
thelibrary, using as few synthetic experiments as possible.(2) Combinatorial
chemistry was first applied to the synthesis of peptides. In 1963 Merrifield
introduced the efficient synthesis of peptides on a solid supports or resin.
Combinatorial chemistry is of two types: first is solid phase combinatorial
chemistry and second is solution phase combinatorial chemistry. (2, 4)

SOLID PHASE COMBINATORIAL CHEMISTRY

In solid phase combinatoria chemistry, reagents or products are
attached to solid supports such as polystyrene beads—is the most traditional
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form of phase trafficking. In solid-phase organic synthesis, it's easy to purify
products by filtration, it's possible to do mix-and-split synthesis (atechnique
used to make very largelibraries), excess reagents can be used to drive reactions
to completion, and syntheses can be automated easily.(1) Solid phase chemis-
try has some advantages over the solution-phase. First, in solid-phase synthe-
sis, large excesses of reagents can be used to drive reactionsto compl etion; these
excess reagents can then be removed at the end of thereactions by filtration and
washing. Second, because of easy separation of reagents and products, solid-
phase chemistry can be automated more easily than sol ution chemistry. Separa-
tion of compounds bound to the solid support from thosein solution is accom-
plished by ssmple filtration. (4)

Solid support used in Solid phase synthesis (5, 6, 7)

Most solid state combinatorial chemistry isconducted by using poly-
mer beadsranging from 10to 750 umin diameter. The solid support must have
thefollowing characteristicsfor an efficient solid-phase synthesis:

1) Physical stability and of theright dimensionsto alow for liquid handling and
filtration;

2) Chemical inertnessto all reagentsinvolved in the synthesis;

3) An ability to swell while under reaction conditions to allow permeation of
solvents and reagents to the reactive sites within the resin;

4) Derivatization with functional groupsto allow for the coval ent attachment of
an appropriate linker or first monomeric unit. (8)

The compounds to be synthesized are not attached directly to the polymer
molecules. They are usualy attached by using a linker moiety that enables
atachment in away that can be easily reversed without destroying themolecule
that is being synthesized and alow some room for rotational freedom of the
molecules attach to the polymer.

Types of solid that are used:

Polystyreneresins in this Polystyrene is cross linked with divinyl benzene
(about 1% crosdlinking).polystyrene resin are suitable for nonpolar solvents.

Tenta Gel resins Polystyrene in which some of the phenyl groups have
polyethylene glycol (PEG) groups attached in the para position. The free OH
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groupsof the PEG allow the attachment of compoundsto be synthesized. PEG
containing resins are suitable for usein polar solvents.

Polyacrylamide resins like super blue these resin swell better in polar sol-
vent, sincethe contain amide bonds, moreclosely resemblebiological materials.

Glass and ceramic beads these type of solid supports are used when high
temperature and high pressure reaction are carried out. (2)

Linkersused in solid phase synthesis (2, 9-14)

To support the attachment of a synthetic target, the polymer is
usually modified by equipping it with alinker. Linker must be stable under the
reaction conditions, but they must be susceptible to a cleavage. Some special-
ized linker have been developed to meet particular reaction or product condi-
tionsthistypeof linker isknown astracelesslinkers, it can be cleaved from the
resin with no residua functionality left. Thistype of linkersalowsthe attach-
ment of aryl and alkyl products that do not have OH or NH functionality
example of theselinker include silyl group (-Si(CH3)2) that issensitiveto acid
and can be cleaved to give unsubstituted phenyl or alkyl product.

A new classof linkerswas devel oped known as safety-catch linkers
which isinert to synthetic condition and chemically transformed to alow fina
liberation of the product from the resin. Now a ultraviolet light sensitive pro-
tecting groups are used, like affymax group is used in the synthesis of carboxy-
lic acid and carboxamide products. Some groups have used linkersthat can only
be cleaved by enzymes. (9-10)A novel linker possessing selenocyanate and
masked carboxylic acid was developed for the solid-phase synthesis of
dehydropeptides. This linker was used to demonstrate the synthesis of the
model compound of RGD-conjugated dehydropeptide. (11)

Oxabicyclo[2.2.1] norbornenes constitute aconvenient and readily
cleaved linker for solid-phase organic synthesis. A simple and inexpensive
furfuryl-substituted resin has been shown to capture and release maleimide
dienophiles under conditions compatible with intermediate synthetic steps.
(12) A new linker based on achroman system isdevel oped for the side-chain
anchoring of Arg and other guanidine-containing molecules. The system is
compatible with the Fmoc/tBu solid-phase strategy, because the release of
the final product is achieved by treatment with TFA in the presence of
scavengers. (13-14)

F
O_Q_JN:H jO Merifield resn (peptide products)

E O
H, H,
Q- (Lo ()il o
PAM resin (peptide or carboxylic acid products)
cl
O :

O—u— Product

g

Trityl resn(carbaxylic acid products)

o
H
c —OJJ— Product
HM BA resin (pepti de products)

) HN— Product

1% TFA

(¢}
ADCC resin (amide products)
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Common protecting groupsused in solid phasesynthesisand their cleav-
age methods (4, 15-16)

Primary function of protecting group isto protect the portion of the
molecule that is not covalently bound to the resin must be protected to avoid
subsequent® polymerization of excess monomers in solution nonreactive side
of linkers. The protecting group must be stable to the reaction conditions of
each coupling. After coupling is performed, the protecting group isremoved to
expose a new reactive site and synthesis continues in a repetitive fashion
Cleavage conditions are dictated by the linker used.

Protecting Group Structure

Na-Protecting Groups

Cleavage M ethod

Fluorenylmethoxycarbonyl (Fmoc) Base-catalyzed
J\f (20% Piperidinein DMF)
2-(4- nitrophenylsulfonyl) ethoxycarbonyl (Nsc) Base catalyzed

(20% piperidinein DMF

[¢)

i
OZN_Q_ﬁ_C H,CH, O

o

Allyloxycarbonyl (Alloc) Hydrogenolysis

? (Pd/C; ethanol)

oy

5-Methyl-1,3,4 thiadiazole-2- sulfonyl (Ths)

N/N ﬁ
e

Zn-Acetic Acid
Al-Hg/THF/H O
2

H;C

Benzothiazole-2- sulfonyl (Bts) E;:S ” Zn-Acetic Acid Al-

—i—

v

Hg/THF/H20, Na2S204
Side-Chain Protecting Groups
t-Butyl CHs Acidolysis (TFA)
Hy C
CHg

Dimethoxytrityl (Dmt) Acidolysis (Weak Acid)

Benzyloxycarbonyl! (Z) Catalytic Hydrogenation

Acidolysis

Application of solid phase synthesis
1.  Solid-Phase Synthesis of Peptide —M etal-Complex Conju-
gates (17)
Solid-phase synthesis of inorganic complexes was established by
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Heinze, Metzler-Nolte, Reedijk and others.(18) Coordination and organo-
metallic chemistry on solid-phase were typically studied in the context of
catalyst performance.(19) Recently, solid-phase synthesis using insoluble
resins as solid support was used to synthesize metal complexes based on
peptide backbone ligands. These coordination compounds find applications
in biochemistry aswell asin medicinal chemistry. Resin-bound chelateswere
prepared in such amanner that upon the addition of suitable metal saltsthe
target metal complexes were selectively released from the resin and used.

a) Synthesis of Bis(2-picolyl)amine (bpa) molybdenum conju-
gate

In case when the attachment of ametal complex to the peptide on
the solid support is not desirable, e.g. with radioactive metal isotopes, an
innocent anchoring group can be attached to the peptide during solid-phase
synthesis. Theligand—peptide conjugateisthen cleaved from theresin, puri-
fied and the metal label isonly added in solution immediately prior to use of

the bioconjugate. (20)
~ % o
F "NF Enk

e
2) Cleave from resin

' |

NH;

+TBTU

Mo(CO),( EtCN) ;

—

MeOH, 10 min, 1t

i

|\co

TyrGly-GlyPhe-le u-NH,

TBTU= O—(Benzotrlazol 1yl1)»N, N, N', N'-tetra methyluronium tetra fl uoroborate

b) Bidentate schiff base metal conjugates (21-22)

A solid-phase synthesis approach for molybdenum carbonyl com-
plexes was developed by Heinze . neither peptide coupling nor metallated
amino acids are used, because it illustrates that complex organometallic trans-
formations are possible on solid support. A specific resin and linker system
allows coordination under solid-phase reaction conditions and the cleavage of
themetal complex from the solid support. Bidentate Schiff base 1 was used as
the ligand. The phenolic hydroxyl group alows the attachment to the solid
support. A silyl ether based linker was chosen due to its stability under basic
and acidic conditionsand the possibility to cleave with fluorideions, which are
expected to be unreactive towards most metal complexes. In solution high
temperature and rather harsh oxidative reaction conditions are necessary to
synthesize the desired tricarbonyl compounds. Such harsh conditions have to
be avoided in solid-phase chemistry with polystyrene resins as the molybde-
num precursors can react with the aromatic residues of the support. Heinze
and co-workers used [(CH,CN),Mo(CO),] as a Mo(CO), source and under
mild reaction conditionsthe intensely blue coloured complexes 2 and 3 formed
rapidly and having excellent yields. However, acetonitrile, arather poor solvent
for resin swelling, had to be used in a mixture with toluene. The cleavage was
performed with tetra-n-butylammonium fluoride in dichloromethane and re-
sulted in deeply coloured solutions of the deprotonated complexes.
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OR

OR
OR

N
=z [(CHZCN);M o(CO)] \ L N
_— —_—

P CHiCN otconccts -CH3CN \MO(CO) )
N’ / 3
| |N = |N/

~ ~
\
1 2 L=CO, CNtBu

R=H, TM'S, polystyrene

2. Synthesisof a Tetra-peptide (23)

A new agpproach to the chemical synthesis of polypeptides was
investigated.Itinvolved the stepwise addition of protected amino acidstoa
growing peptide chain which wasbound by acovaent bond to asolidresin
particle. Thisprovided aprocedurewhereby reagentsand by-productswere
removed by filtration, and the recrygdlization of intermediates was dimi-
nated. The advantages of the new method were speed and simplicity of
operation.The feasihility of theideawas demonstrated by the synthesis of
the modd tetrapeptide L-leucyl-L-aanylglycyl-L-vdine To provide apoint
of attachment for the peptide the polystyrene resin was partially
chloromethylated. The product wasthennitrated or brominated. The result-
ing substituted chloromethyl polystyrene was treated with the
triethylammoniumsat of the first protected amino acid in the proposed
peptide chain to give asubstitutedbenzyl ester linkage. Thiswasthestable
covaent bond which held the growing peptide chainin the solid phase on
the supporting resin. Protecting group which was used throughout the
synthesestobereported wasthe carbobenzoxy (cbzo) groupltwasselected
becauseit could beremoved readily andcompletely by hydrogen bromidein
glacid acetic acid stituted carbobenzoxy-L-valyl polymer evenin 10% HBr-
aceticacidtherewasal so considerablel ossof ester. After nitrationtherateof
removal of carbobenzoxy was decreased, but thelossof ester wasreduced
to avery smdl levd With 30% HBr the carbobenzoxy group (cbzo) was
removed in2to4 hr., while the ester cleavage remained & alow level for a
least 6 hr.

NO,
CIH,C / \

Polystyrene

Polystyrene

HBr-HOAC

NO,

R, O
. @
HzN_ﬁ_C_O_C Polysty rene

\Dumide
NO,
j

R, O ., o |
H_é_u—H—H—u—o—gz@—vol ystyrene

Chzo
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3. Solid Phase Synthesis of Chalcones by Claisen-Schmidt Conden-
sations (24)

In order to accelerate the development of reatively inexpendve antimdarids
that are effective againgt chloroquine-resistant strains of Plasmodium faciparum, a
methodology for the solid phase synthesis of chalcone (I, 3-diphenyl-2-propen-I-
one) and oguesreasonably having highyiddsand purity. Inamanua peptidesynthe-
sisvessd, amixtureof 3- or 4-hydroxyacetophenoneor hydroxybenza dehyde (5to
10 eq.), pyridine or diisopropyl ethylamine (2 eg.) and 2-chlorotritylchloride resin
(100 mg, I.I4.6 mmoal/g) in anhydrous dichloromethane (3 mL) wasshekenfor | hat
room temperature. Resin waswashed with DMF (3x), MeOH (2x) and DCM (3x)
and dried in vaccum. The resin-attached adehydes (I eq.) or methylketones (I eq.)
were condensed with either subgtituted methylketones (10 eq.) or substituted ade-
hydes (10 eg.) with NaOH (0.1 eq.) in 10% MeOH-DMF (3 mL tota ) at room
temperature for 24 h. Resins were washed in the same sequence as the first step
described above. Theproduct wascleaved with TFA/DCM at room temperaturefor
20 min. Determination of product purity isdone by HPLC.

R, ©O

Na‘)H/MeO-I/DMF

Pyr|d|neor
DIEA/ DoM

Q<

o)
R |' TFA/ DOM §
O] UG
G-

Q-A: 2-chlaotrityl chlori de resin; R1=H, CH3; R2=H, CH3, CH30, F, C|, B, or f uzed
heterocycles

4. Synthesis of Benzopyran Derivatives Using Two-Phase Solvents
system (25)

Solid-phase organic synthesis has emerged as a powerful tech-
niquein generating combinatorid libraries of smal organic moleculeswhichis
useful for drug discovery. Heterocyclic compounds provide scaffolds on
which pharmacophores can be arranged to yield potent and selective drugs. A
variety of heterocycleshave been synthesized on solid support. A successful
application of the epoxides4 to generatethe 3-hydroxy-4-amino substituted
benzopyran library. We selected the Wang resin 1 as a polymer support, the
hydroxy group of the Wang resin is useful in the introduction of 6-amino-
chromenes 6 through the carbamate linker which also serves as an efficient
protection group for the amino group against the subsequent oxidation and
alkylation reactions. The benzopyran derivatives 6 were finaly liberated
fromtheresin by trifluoroacetic acid (TFA). Inthefirst step, the 4-nitrophenyl
carbonate resin 2 was prepared by adding pyridinein CH2CI2 to the Wang
resin 1 in the presence of p-nitrophenyl chloroformate in CH2CI2. The
reaction of carbonate resin 2 with 6-amino-2,2-dimethyl chromene and N-
diisopropylethylamine (DIPEA) in N, N dimethylacetamide (DMA) &f-
forded the carbamate resin 3 and the progress of the reaction was verified by
the compl ete disappearance of the carbonate peak at 1760 cm-1inthelR. it
was found that the two-phase solvent system comprised of chloroform and
saturated aqueous NaHCO3 was quite satisfactory. Under this condition the
desired epoxide resin was obtained in good yield. We assumed that the suc-
cess of thisreaction was dueto the basi c agueous solution’ sability to remove
excess m-chlorobenzoic acid quite effectively. The hydroxyl compounds 6
can aso be used for further combination with acylating agents to preparing
diverse chemical libraries for biological evaluation.
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O\,O\O\/OH a O\/O\Oym L .
;OVODVENH Oﬁ

R, R

(a) p-nitrophenyl chlordfornate, pyridi ne CH,A; (b) 6amr1}22drmthyl chomere 7,
DIFEA, DMA; (9 mCRBA, CHO 5 : st aquenusNaHQO0; (9: 1); (d) 2 equiv. Mg(CIQy),, 4 eqiiv.
R3R4N-I CH, CN (O TFA: CH 0 ,(1:3),4,5, adearera)e’rates

5. Synthesis of luteinizing hormone releasing hormone analogues
using 9- fluor enyl-methyloxycar bonyl amino acid (26)

Synthesis of the hypothalamic hormone, luteinizing hormone re-
leasing hormone (LHRH) and its agonists and antagonistsby using acid labile
protecting groups like Boc, Z, etc., for aamino or side-chain protection
generaly involves fina treatment with anhydrous liquid hydrogen fluoride
leading to contamination of the final product with closely related impurities
thereby necessitating extensive purificaiton. In solid phase synthesis (SPS)
of peptides, use of baselabile 9- fluorenylmethyloxycarbonyl (Fmoc) group
for Na-protection would allow milder conditions to be employed during the
synthesisin addition to the requirement of minimal side-chain protection and
thisstrategy wasfollowed for the synthesis of LHRH anal ogues. The purity
of thefinal peptideswasdemonstrated by paper chromatography on Whatman
No. 1 chromatography paper strips by ascending method by using the fol-
lowing solvent systems:

A. n-BuOH- HOAc-H O (4:5:5, upper phase, v/v)
B. n-BuOH-HOACc-H O-pyrldlne (30:6:24:20, viv)

Fmoc_Gly + HOCH,-CgH4-OCH,-CgH4-Resin
DCC and p-dmethylaminopyridine

Fmoc-Gly-OCH, CgH OCH,CgHResin
1) 60% Et,NH in DMF, 180 min

2) coupling with Fmoc-amino acid active esters
(3 equiv.) in the presence of 1-hydroxybenzotriazde

(HOBt) (1 equiv.)inDMF
Glu-His-Trp-Ser-Tyr-D-Hpg-Leu-Arg(NO,)-Pro-Gly-OCH,CgH4,OCH,C¢H 4 Resin

NH;CH40H

Glu-HisTrp-Ser-Tyr-D-Hpg-Leu-Arg(NO,)-Pro-Gly-N H,

1) pd black/85% HCOOH at room temperature
2) CM Sephadex C-25

3) Sephadex G-25

4) Lyophilisation

Glu-His-Trp-Ser-Tyr-D-Hpg-L eu-Ar g Pro-Gly-NH, -3HOAc
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6. Microwave-assisted combinatorial synthesis (27-30)

The combination of microwave power to solid phase synthesisis quite
logicd. Rate accderations and high loadings for severd solid-phase protocols have
been reported with reection time being reduced in some cases from hours to afew
minutes. The combination of solid phase synthesisand microwavehedtingisreceiv-
ing attention and this combination has enormous potentia for better resultsLarhard
d A have demonstrated that highly useful Suzuki and Stille resctions could be
conducted under flash-hegting conditions using a single mode cavity and would
afford better yieds. They reported microwave-asssted paladium-catayzed cou-
pling of aryl and heteroaryl boronic acidswithiodo- and bromo-substituted benzoic
acids, anchored to Tenta Gels RAM, provided high isolated yields of coupled
products after areaction time of 3.8 min. Suzuki and Stille reactionsworked reedily
onapolymeric support cons sting of abenzoic acid linked to Rinkamideon polyeth-
yleneglycol (PEG) grafted polystyrene (TentaGdl). The polymer wasfound to be
stable under these harsh conditions.
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7. Synthesis of 1, 4 benzodiazepines (2, 3)

The choice of benzodiazepines was inspired because of the me-
dicinal importance of these materialsand their resemblanceto peptides. Here
the library was constructed by a combination of three reactants. In the
synthesis 1, 4 benzodiazepines Fmoc is used as acommon protecting group
and detachment of solid support is done by tetrafluoroacetic acid.
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SOLUTION PHASE COMBINATORIAL CHEMISTRY

Most ordinary synthetic chemistry takes placein solution phase.
The use of solution phase techniques has been explored as an aternative to
solid-phase chemistry approaches for the preparation of arrays of com-
pounds in the drug discovery process. Solution-phase work is free from
some of the constraints of solid-phase approaches but has disadvantages
with respect to purification. In solution phase synthesis we use soluble
polymer as support for the product. PEG isacommon vehiclewhichisused
in solution phase synthesisit can beliquid or solid at room temperature and
show varying degrees of solubility in aqueous and organic solvent. By con-
verting one OH group of PEG to methyl ether (MeO-PEG-OH) itispossible
to attached acarboxylic acid to the free OH and use in sol ution phase combi-
natorial synthesis. Another common support whichisused in solution phase
synthesisisliquid Teflon consisting mainly of long chain of (-CF,-) groups
attached to a silicon atom. When these phases are used as a soluble support
for synthesis the resulting product can be easily separated from any organic
solvent. (2, 31)

1.Synthesis of Polymer By Solution Phase Combinatorial Chemistry
(31-33)

Tartar and co-workers reported the synthesis of polymer sup-
ported 1-hydroxybenzotriazole. Reaction of the reagent with a carboxylic
acid in the presence of an activating agent afforded the polymer bound acti-
vated ester which was reacted with aminesto liberate the amide in solution.
Supported el ectrophilic, nucleophilic or ionic reagents used to removeimpu-
rities from solution have been termed scavenger reagents; polymer sup-
ported quenching reagents (PSQ) or complementary molecular reactivity/
molecular recognition polymer (CMR/R polymer). Use of such reagents
provides aversatile counterpart to the approach. Booth and Hodges utilised
ahigh loading amineresin derived from chloromethyl polystyrene and tris(2-
aminoethyl)aminein the preparation of ureas, thioureas, sulphonamidesand
amides.
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2. Synthesis of Thiohydantoins (31, 34)

Sim and Ganesan developed a one-pot three component synthesis
of thiohydantoins using the reductive amination of amino esters with aro-
matic aldehydes and sodium triacetoxyborohydride followed by thereaction
with an isocyanate in the presence of triethylamine. The thiohydantions
wereisolated by an agueous work-up protocol which incorporated the addi-
tion of glycine to convert unreacted reagents into water soluble materials.
The methodology was used in the preparation of an array of 600 discrete
compounds.
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3. Solution Phase Synthesisof Biologically mportant Oligosaccharides

We departed from the traditional goal of oligosaccharide total syn-
thesis striving for maximum convergency, and followed a linear synthesis
approach based on monosaccharide building blocks. Using this method simi-
lar to that practiced for peptides and oligonucleotides we assembled several
complex structures.

a)Synthesis of High Mannose Structures of HIV gp120 (35)

We completed the synthesis of a series of highly branched
mannosides found on gp120 of HIV. Two different trisaccharides, a hexa,
and a nonasaccharide were prepared in conjugatable form. These structures
were used to investigate the interaction of cyanovirin-N, a highly potent
topical anti-HIV agent, with gp120. In collaboration with Barry O’ Keefe
(NCI) and Angela Gronenborn (NIH) isothermal calorimetry and high-field
NMR were used to establish the minimal binding sequence and to map the
binding site on the protein.

b)Synthesis of Oligosaccharide Antigens|nvolved in Cancer and Bac-
terial Infections (36)

Cell surface carbohydrates act as biological markers for various
tumors and are involved in bacterial and parasitic infections. Specific carbo-
hydrate structures are found on particular cell populations and may be used
to induce a specific immune response. These complex structures require
reliable methodologies for their assembly. The Lewis antigens, a class of
glycosphingolipids, are essentia for cellular adhesion and recognition. In
additiontotheir rolein normal cellular adhesion processes such astheinflam-
matory response they have been implicated in many types of cancer and
bacterial infections. We developed new synthetic routes for the modular
assembly of the Lewisantigens as demonstrated on the example of H-typell
that lend themsel ves to automation. Other tumor-associated antigensinclud-
ing Gb3 have a so been prepared. The oligosaccharides obtained from these

syntheses are currently being attached to surfaces to enable rapid screening
of carbohydrate-protein interactions.

CONCLUSION

Combinatorial chemistry continuesto provide an important tech-
nique particularly to the medicinal chemist engaged in lead optimization
work. combinatorial chemistry and parallel synthesis can greatly benefit by
their uniquefeatures offered by new synthetic technology. Theseincludethe
possibilities of high-speed parallel processing of chemical transformationsin
the context of library production, and the rapid optimization of reaction
conditions. Among the solid and solution phase synthesis Solid-phase or-
ganic synthesis (SPOS) is the most important method for the production of
combinatorial libraries because all the synthetic transformations success-
fully applied to solid phase and with the development of high-throughput
screening, librariesare widespread in pharmaceutical and agricultural chemis-
try.
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