SCAVENGER ASSI STED COMVBI NATORI AL PROCESS FOR PREPARI NG
LI.BRARI ES OF AM DES, CARBAMATES AND SULFONAM DES Thi s
invention relates to a solution phase synthesis of diverse conbinatorial

| i braries of amides, carbamates, and sul fonam des. These libraries are
useﬁvl for dlscovery of | ead conpounds for drug devel opnent. Resear ch
and® devel opment expenses account for theil argest outlay of capital in the
drug industry. Synthesis of conpounds is an expensive and tine consuni ng
phase of research and devel opnent. Historically, research chem sts
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compounds is an expensive and time consuming phase of
research and development. Historically, research chemists
individually synthesized and analyzed hundreds of high
purity compounds for biological screening to develop
pharmaceutical leads. Although past methods brought new
drugs to market, the limitations of individual synthesis and
insistence on compound characterization considerably slowed
the discovery process.

The need for more rapid and less expensive drug
discovery methodology is increasingly important in today's
competitive drug industry.

More recéntly, modern drug discovery has used the
methods of combinatorial chemistry to generate large numbers
(viz., about 102 to 106) of compounds generically referred
to as *libraries.®" An important objective of combinatorial
chemistry is to generate lead compounds for pharmaceutical
research.

Theoretically, the total number of compounds which may
be produced for a given library is limited only by the
number of reagents available to form substituents on the
variable positions on the library's molecular scaffold. The



2 conbi natorial process lends itself to automation, both in the
generation of conpounds and their biol ogical screening. Conbi nat ori al
chem stry may be perforned in a manner where |ibraries of conpounds are
genefated as mixtures with conplete identification of individual conmpounds
postponed until after positive screening results are obtained. However, a
preferred formof conbinatorial chemistryis "parallel array synthesis"
where individual reaction products (nost often individual conpounds) are
synthesi zed together, but are retained in separate vessels. For exanple,
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microtiter plates or equivalent apparatus is advantageous
because such an apparatus is readily manipulated by
programmed robotic machinery.

Conventionally, combinatorial chemistry is conducted on
a solid phase support, normally a polymer. The library
scaffold is cleavably tethered to the solid support by a
chemical linker. Reactions are carried out to modify the
scaffold while tethered to the solid support. In a final
step, the product is cleaved and released from the solid
support. A general procedure for conventional solid phase
synthesis is illustrated by the following scheme where the

shaded circle symbol is, for example, a high molecular
weight polymer:

Solid-Phase Synthesis:

excess excess

.,x A .,x-A _B_ .,x-A-B _deave , o

Variations in reagents (e.g., *A", "B*, in the general
scheme, supra.) produce the desired structural diversity.
Separation of solid phase product anq unreacted soluble
reactant is done by simple separatioﬁ techniques such as
filtration, decantation, or washing.v These separation solid
phase synthesis techniques have general applicability to a



3 wde variety of conbinatorial reactants and | end thenselves to | arge
scal e sinultaneous/automated |ibrary creation. - The rate determ ning
step in small nolecule synthesis is typically not actual construction of

t he®desired new chem cal entities. Rather, the difficulty of synthesis is
frequently caused by the task of isolating reaction product from unreacted
starting materials, by-products or other 3 npurities. Unfortunately, it
is not always practicable to tether a desired conbinatorial scaffold to a
solid support, A significant nunber of conbinatorial reaction schenes are
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pol yneric r%ﬁ@%ﬁé&éd in considerable excess to drive a solution phase
reaction to completion. The result is a reaction medium
with soluble product and soluble unreacted co-reactant.
Consequently, traditional organic synthetic methods often
require complex purification strategies which limit their
use, particularly in combinatorial syntheses.

Polymeric reagents have been known and used for general
chemical synthesis in various roles; such as follows:

a) The artlcle, Cyanoborohydride supported anion
exchange resin as a selective reducing agent by Hutchins,
Robert O.: Natale, Nicholas R. and Taffer, Ira M.; J.C.S.
Chem Comm., pg. 1088-9, 1978 describes various reactions
including reductive amination using cyanoborohydride anion
on ion-exchange resin. The spent resin reagent is removed
by simple filtration and washing. _

b} The article, Synthesis and Reactivity of Polymer-
Supported Reducing Agents with Chemically Modified Surfaces
by Menger, Fredric M., Hiraku, Shinozaki, and Lee, Hsueh-
Chi; J. Org. Chem 1980, 45, 2724-2725 describes borohydride
and cyanoborohydride functional anion exchange resins for
carbonyl group reduction. Aldehydes.and ketones are reduced
to form alcchols by use of polymeric reagents.



4 c) US Patent No. 3,873,621 describes reductive am nation reactions
carrred out using al kali-netal and quaternary anmoni um cyanobor ohydri des.
d) -The article, The reduction of [err]- unsaturated nitroal kenes to

ni troal kanes w th borohydride supported on an ion exchange resin, by
Goudgaon, Naganna, M ; Wadgaonkar, Prakash P.; and Kabal ka, George W;

Synt hetic Communi cations, 19(5&6), 805-814 (1989) describes the use of

pol ymer supported borohydri de reagent used to reduce nitroal kenes to

ni t r oal kanes. e) The article, Borohydride reduci ng agent derived from
ani on exchange r egi nUSSHateinty lo.eGUET7BOB20f dkeeribes ardduiyt ixe@npound by

Sande, %mn-li%?{ Ogl(r)or& lr éregr guﬁvgl-;in SaIk\Q l?ig%%a&o 3501- 3504

1984 descrlbes t use € exc esi’n reducti on of
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sinpl e separati ora)by THd tardfiicar,t andl Yeqneeduat ofr 86 of RSN & Y-
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am nation of %é¥4%¥1 I n triacet oxyborohydride. g)
The article, P robésgﬂRP%%%glg%ud&eégg 6}at %ﬂgéﬁé% i ons, by J. Rebek,
D. Brown, arfePrSnumigatdansm G@dﬁ&ﬁﬂbu805n3&@ (3389) , désmwxbéscﬁhefuseAmdflcan

Chenmi cal Sogjet exgéub'i)oﬁ%eﬁ‘l%roﬂ&w:.a@ réddant I o 1pe 23, 1975
descri bes the, use 3 yner bogﬁﬁ | socyanate to activate car oxyllc aci d.

h) The artlcﬂ%§ KgRe§F Pol ymers. Borohydride Reducing
Agents Derived frem mneoraﬂfdl@)geoﬁie&yﬂmdbw*bﬁu&\in& £)§@1liit adélr-fvde Bai l ey,

pol ymer bourkd by Sicharty) g 8Tkt SR LR ERARELOR Cof & B (he
quat er nary PR tququndnba'qmnds NABRY. et. ali) Télferaﬂmdmre Solid
Phase Synthesdex s OVd10S 38N #0489, bp 556P88b40098L sl ld4 pport.
use of borohydride exchange resin for the reduction of
cyclic and acyclic ketones to alcohols with the attendant
advantage of simple separation by filtration to give product
free of boron moiety.
f) The article, A reductive amination/lactamization
procedure using borohydride reagents by Abdel-Magid, 2hmed
F.; Harris, Brice D. and Maryanoff, Cynthia A.; Synlett,
pgs. 81-3, January 1994 describes reductive amination of
carbonyl compounds using sodium triacetoxyborohydride.
g) The article, New Probes for the Study of Acylation
Reactions, by J. Rebek, D. Brown, and S. Zimmerman
(Contribution No. 3481), Journal of the American Chemical
Society, 97:15, p.4408, July 23, 1975, JACS 97:15 July 23,
1975 describes the use of polymer bound 1socyanate to
activate carboxylic acid.
h) The article, Chemical Modification of Polymers.
Borohydride Reducing Agents Derived from Anion Exchange
Resins, by H. W. Bibson and F.C. Bailey, J.C.S. Chem. Comm.,
p. 815, 1977 describes the preparation of an insoluble
polymer bound reducing agent by reacting anlon exchange
res1ns of the quaternary ammonium type with aqueous NaBH{4 .
i} The article, Solid Phase Synthesis of
Oligosaccharides. I. Preparation of the Solid Support.



5 pol y(p-(1-propen-3-ol-1-yl) styrene, by J. M Frechet and C. Schuerch,
Jour.nal of the American Chem cal Society, 93:2, p. 492-496 describes the
preparation of -CHO functional polyners by reacting chloronethylated resin
wi th nmethyl sulfoxide and sodi um bi car bonat e. j) U S. Patent No.

3,5%6, 870 describes the purification of dinethylacetam de by renoving
acetic anhydride with a basic ion exchange resin containing primry or
secondary am no groups. k) The article, Use of Polyneric Nucl eophiles
for the Selective Binding and Renpbval of a -Methylene-[err]-butyrol actone
Al | ergens fpodv@omblerrapartd eel byl tyerdneat band .CM. BEneghat grdr@hedr on

Letters, VobcnddroR, Sddrfdf 4£930) zgmrdate@%m&aunsoweeyl 0ggl 2 pol yner

used as a nuclegg g enoval of an [err]-unsaturat cton
el ectrophi | B- ¢ ? %P%&?¢%I¥PeFﬂﬁ%ﬁﬁﬁqqioﬁe°ﬁlogﬁpnguﬂﬁéﬁ?ga or the
Fl uoren - 9- pbiphboxybar beayt irid- M) orsnethylayiest tvead nGuath, mbyhizlS. Car pi no

and J.R W/ LGS e 450- 451, (1978) describes the use
of a resin Sguggﬁﬁgée?%éi?é%#é&Téiﬁ%%? ‘Wi th subsequent scavengi ng of
t he di benzoful vené UoHt aRabemtt No. 3,576, B¥ adlesicalibes the purification

Pi per azi no- Eﬁnﬁiheeﬂlééétaﬁinid&%ﬂen@ﬁgo%@e‘%ﬁ'e aaﬁaﬂaagwﬂehAsent for
the 9- Fl uoyenyl net carb;Rg Am no- Protecting G oup L..A. Carpino,

E.ME. Mns aﬁlcaaanaex sin qenfaigHag pragary. 966586911@}%3)
descri bes aaﬁnhbcgrbﬁpgd plpera2|ne to remove FMOC with subsequent

Propar atfon of - HEINTRERAEF 5T R TRt PyTC BATRLS Aird egbBRade sBE tRe 7 10s
and N. G FerS'@éecgowz Béndihgdand Remoerk of/ar ~-Mashy Nene-butyrolatctogied s,
é9951 descrm@%rbgsgp P&Vé&ﬁ:@ﬁe}@fm&mﬁ BMEL icoRalinkeShRg ¢, 0) U S
at ent No , ates to reactlve‘?roups I mmobi | 1zed on i norganic
substr at es gggﬁzgg,grgggahgggqn Letters, Vol. 21, p. 617-619 (1980)
describes an amine functional polymer used as a nucleophile
. for removal of an @,B-unsaturated lactone electrophile.
1} The article, Polymeric De-blocking Agents for the
Fluoren-9-ylmethoxycarbonyl (FMOC) Amino-protecting Group,
by L.S. Carpino and J.R. Williams, J.C.S. Chem. Comm.,
p.450-451, (1978) describes the use of a resin bound
piperazine to remove FMOC with subsequent scavenging of the
dibenzofulvene contaminant.

m) The article, Piperazino-Functionalized Silica Gel as
a Deblocking-Scavenging Agent for the 9-
Fluorenylimethyloxycarbonyl Amino-Protecting Group, by L.A.
Carpino, E.M.E. Mansour, and J. Knapczyk, J. Org. Chem.,
48, p.666-669 (1983) describes a silica bound piperazine
to remove FMOC with subsequent scavenging of the
dibenzofulvene contaminant.

n) The article, Preparation of High Capacity
Aminomethyl-Polystyrene Resin, by C. C. Zikos and N.G.
Ferderigos, Tetrahedron Letters, Vol. 36, No. 21, p. 3741-
3744, 1995, describes the preparation'of an amine
functional resin. -

i

o) U.S. Patent No. 5,244,582 relates to reactive groups
immobilized on inorganic substrates such as glass. Such



6 | rmobi |i zed groups can be used to renove nitrosating agents in |iquids,
etc. There renmains a need to devel op sol uti on _phase conbi natori al
processes for nmaking libraries. Summary of the Invention
Conmbi natorial chemstry may be used at two distinct phases of drug

devél opnment. In the discovery phase highly diverse libraries are created to
find | ead conpounds. In a second optim z#& ion phase, strong | ead conpounds
are rmuch nore narrowWy nodified to find optimal nol ecul ar configurations.
The nethod of this invention has particul ar advantages for maki ng diverse

| ibraries ofimmebddizegy bxenps, candbsulisedard deenanpoutdesadding for finding
new | ead conpRdsin 1iquidsfh! Gtel is a top view of a wellplate apparatus.
FIG 2 is a side view of a wellplate apparatus. Det ai | ed Description of
the Invention | __.Definitions: The follow ng terns have the neaning
defi ned beIOM/mﬂ@ﬁrﬁsﬁﬁmPﬁth?snﬁﬁgc??i%%ﬁ?%ﬁ?(é%%ﬂ%éqnhP on: " Acyl
hal i de" nmearsmbicatpadad ekockssgentoarl mékinyl kibraries.

[err] where X is halo and R is an organi c group. "Assay kit" neans

an assenbl age of two cooper atW) a wellplate
apparatus, and (ii) biologica "Bi ol ogi cal assay

materials are material s necessary, to conduct a bi ol ogical evaluation of the

ef fi cacy of anyCPMBLBRFOLADOCREMIFLEY B Re (it At e A188i8cted di sease
state. phases of drug development. In the discovery phase highly

diverse libraries are created to find lead compounds. 1In
a second optimization phase, strong lead compounds are
much more narrowly modified to find optimal molecular
configurations. The method of this invention has
particular advantages for making diverse libraries of
amide, carbamate, and sulfonamide compounds useful for
finding new lead compounds.

FIG. 1 is a top view of a wellplate apparatus.
FIG. 2 is a side view of a wellplate apparatus.

L. Definitions:

The following terms have the meaning defined below when
used in this specification of the invention:

*Acyl halide® means a compound of the general formula;

0
|
R——C—X
where X is halo and R is an organic group.

*aAssay kit" means an assemblage of two cooperative
elements, namely, (i) a wellplate apparatus, and (ii)
biological assay materials.

*Biological assay materials® are materials necessary to
conduct a biological evaluation of tHé efficacy of any

library compound in a screen relevant to a selected disease
state,



7 "Directed Library" is a collection of conmpounds created by a
conbi natorial chem stry process for the purpose of optim zation of the
activity of a | ead conpound, wherein each |library conpound has a conmon
scaffold, and the library, considered inits entirety, is a collection of
closely rel ated honol ogues or anal ogues to the | ead conpound (conpare to
"Diverse library"). "Diverse library" neans a |library where the
substituents on the conmbinatorial |ibrary scaffold are highly variable in
constituent atons,, nol ecul ar weight, and structure and the library,

consi dered in itPerRgtad ﬁlhrs?lrﬁgt ig aorpdéerbhonfof| erapundd frapted

honol ogues 1y @nebmsgies GEUPIRMiSLTH peeteds! EBFaENe ) purpose of

"El ectrophil e’, neans. an e tron, seeki ng_reagent. "l ead compound”
roans. A oI AILLETE oo G SESABERK: OF 51 LERB: SPYPPURS wAT S Assay
kit has revestledl dhpnyf iccmpoumet haist w ceimovanschbfaldel and echeali sease state.

"Library® if:‘g@réﬁ%,' e&&gis‘i@e%d"l‘i&p%%d%n‘&&%ﬁd §¥ ' ﬁ&f?é&@{&{iéé chem cal
process, sal corrpounas avli ng a comon SscCa ol Wt one or nore variable
subst i t uent@losely relahed homohesuss' oreanglegupadtei thal leademerwrdduct

(usual ly a shap£rs WPOYIderde 2 irRkgy produced by the nethod of the
invention, either fhe am. de, carbanate, o&,gulfonagide | i braries.

"Paral l el array é@*ﬁ?ﬁﬁﬁsﬁ“hﬁﬁiﬁs RGN 8d LEPTEEK JHREF RgtRBmbi nat or i al

chem cal syshbeisitsuaitd idx atiesondnatoriad Labrarduatatdobd nateri al
library re | re Iy re red. W it ho pri or
or subsequ%%él?ir}f &@?x‘&%ﬁe rarsir&icn%gg%ﬁh%@éRgggﬁgén&gggguf%eaﬁ?%%' j%ﬁl vi dual
vessel | ocastvrchitee cand che iibraryr.i glonsideredl ini brar gntbnevindis

prepar at i onp P 056861 Pt 6 i&ffedltds@lty! %&%ﬁ:’éﬁeﬁoﬂBloﬁﬁgsi 8 yhagdudd brary
conpounds synthe5|zed. Suj t abl e Gﬁ;f i on zones are the i1 ndividual wells of
f

a vel | pl at e \GPPRAEE U0 “Directedylghr@ryydans the invariant region (viz.,
core) of the conpElecsrophilefameaiineer siektdon beakyngviraagenui de,

carbamate, or SuLﬁé&ﬁ”@é&BOund“ means a compound in a selected
combinatorial library for which the Assay kit has revealed
significant activity relevant to a selected disease state.

*Library* is a collection of compounds created by a
combinatorial chemical process, said compounds having a
common scaffold with one or more variable substituents.

"“Library compound® means an individual reaction product
{usually a single compoundi in a library produced by the
method of the invention, either the amide, carbamate, or
sulfonamide libraries.

*Parallel array synthesis® means a method of conducting
combinatorial chemical synthesis of libraries wherein the
individual combinatorial library reaction products are
separately prepared and stored without prior or subsequent
intentional mixing. '

*Reaction zone" means the individual vessel location
where the combinatorial chemical library compound
preparation process of the invention is carried out and
individual library compounds synthesized. Suitable reaction
zones are the individual wells of a wellplate apparatus.

*Scaffold® means the invariant xregion (viz., core) of
the compounds which are members of a library (viz., amide,
carbamate, or sulfonamide).



8 "Si mul t aneous synt hesi s" neans making of |ibrary of conpounds

w t htn one production cycle of a conbinatorial nmethod (not making al
library conmpounds at the sane instant in tine). "Sol i d- supported
scavenger" neans a reaction nmedi uminsol ubl e solid substance containing
chenfcal functionality reactive with the soluble inmpurity (viz., usually
excess reactant) desired to be renoved fBomthe reaction nediumin the

presence of squbIe product "Substituents” are chem cal radicals

whi ch are bonded, e scaffol d through the conbinatorial_ synthesis

process. The diff ?%ﬁﬁﬁ?cﬁ%ﬂtQﬁ%H%sn§@@@UWPkﬁ69 Phelibyaryief of
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libraries. in tim@kagent " neans a reactant, any chem cal conpound used in

t he conblnatorlahS@yf@rgﬁiﬁbggé&ﬂgg§§éﬂ&ggmEggQ@s ogeggglgga&£8¥gﬂof a

l'ibrary. g@ i at e, apparatus” nmeans a structure capable 0 olding a

plurality ofPFPHrR % Gancs mondiadmdmgy cheméga&néua@tm@@hty
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those that do noigghey dh&ard Més'ei?ﬁféﬁnféaﬁ Sr%g% 14 RRZRR 8£8°8838§%°f the

invention of interfere wih the u Se scavenger
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1L et S el B AL W
substltutedbé?£9 gicabACHIK ofo diregbedalkpraries.

“Reagent" means a reactant, any chemical compound used
in the combinatorial synthesis to place substituents on the
scaffold of a library.

"Wellplate apparatus® means a structure capable of
holding a plurality of library compounds in dimensionally
fixed and defined positions.

*Non-interfering substituent®", refers to a halo or
organic (non-hydrogen} radical suitable for substitution as
Ri, R2, R3 or R4 in the reactants used in the process of
making a combinatorial amide, carbamate, or sulfonamide
library. Non-interfering substituents are those that do not
significantly impede the solution phase processes of the
invention or interfere with the use of a solid phase
scavenger in said processes. Suitable non-interfering
radicals include, but are not limited to, C1-C10 alkyl, C2-
C10 alkenyl, C2-C10 alkynyl, C1-Cig alkoxy, C7-Ci2 aralkyl,
C7-C12 alkaryl, C3-Ci10p cycloalkyl, C3-C1p cycloalkenyi,
phenyl, substituted phenyl, toluyl, Xylenyl, biphenyl, C2-
C12 alkoxyalkyl, C1-Cg alkylsulfinyla'cl—clo alkylsulfonyl,
- (CH2)m~0~ (aryl), -(CH2)m-0-(C1-C10 alkyl), aryl,
substituted aryl, substituted alkoxy, amidino, fluoroalkyl,



9 aryloxyal kyl, heterocyclic radical, substituted heterocyclic radical,
and-nitroal kyl; where mis from1l to 8 Preferred non-interfering radlcals
are’Cerr]-derr] alkyl, err]-Cerr] alkenyl, (Jerr]-C[err] al koxy,
Cerr]-Cerr] aral kyl, C[err] Cerr] alkaryl, C[err]-C[err] cycl oal kyl ,
Clefr]-(err] cycloal kenyl, phenyl, -(CH[err])[err]-C> (derr]-derr]

al kyl), aryl, and substituted aryl. 9"Cerr]-Cerr] alkyl" neans a
strai ght or branched chai n hydrocarbon of between x and y carbon atons.

"Clerr]-Ce oaIkyI" means a .rin etween x and_y carbon atons
havi ng at %’5%% %%Fé&cbé’%&lcagv sulgy FE“F@%rEeEﬁ@OWCW
aromatic nr@&:,c&h,cranﬂ rﬁl.mfoaﬂ]@fdf bmea'eomslsl\/lﬂkbmpletar&l I PrgSeribad be

fused, as 'ﬂox@ﬁﬁ%&}’éerﬁ{c_{ %Hdi%ﬁ‘i’s a%el By bbEBeQEk%(l{ uc;;-c?b‘béikézﬂf_gd Aryl”

havi ng one Or nore non-i1n erferi Nng groups _as su

means chl or'ol 1A HORbI ST GFalkyl, CTHEREr B&KRFRE EATS1®ne or nore

rings of 5 cfcledlikyBt @B-og itmdaludé@yil u;}h@hynat - QOHPY ma0-0(@f +@1 ¢
character an | east. one rin aton1mh|ch s not carbon. Preferred

het er oat ons® Lo A3HA £ (fnd tuled #f¥logen. Multiple rings may be
fused, as in quiTE&%G@eadkyﬂénme&nsaa stralgﬁhbsr|brammhé&nchaa¢ycle means

het er ocycl 0 side_chains faor m non-interfering
substi tﬁen?hﬂé({;?a g@%%%%& & a&ld Fi 5P ge &ﬂgral Description:

The ani de |i brar{CofCyt Rycileadhylonmesna sorbhaaebrivefiwespuand of med from
(1) primary-amae 960:?&2%&1{%[«%’ ag:mlré%srte%fea'igilg”Qaéhi:&té‘&yﬂao lide

reactants. I ndividu rary conpounds are represente the
general formula zqu 1" means one or more aromatic ringFere?ch of or 6

carbon atoms. Multiple aryl rings may be fused, as in
naphthyl, or unfused, as in biphenyl.

*Substituted Aryl" having one or more non-interfering
groups as substituents.

*Halo* means chloro, fluoro, iodo or bromo.
“Heterocycle® means one or more rings of 5, 6, or 7
atoms with or without unsaturation or aromatic character and

at least one ring atom which is not carbon. Preferred
heteroatoms include sulfur, oxygen, and nitrogen. Multiple
rings may be fused, as in quinoline or benzofuran.
"Substituted heterocycle® means heterocycle with one or
more side chains formed from non-interfering substituents.

The amide llbrary of the invention is a comblnatorlal
library formed from (i) primary amine or secondary amine
reactants and (ii) acyl halide reactants. Individual amide
library compounds are represented by the general formula

(I):
R /ﬁ\
\\‘N Ao

R2



10 where Rerr], Rerr], and R err] are substituents as defined below in

sections 11, IV, and V. A preferred amde library is fornmed from

di vérse am ne reactants and diverse acyl halide reactants. The foll ow ng
sections 111, 1V, and V describe a conbinatorial solution phase process for
mekizng am de libraries. [11l. Amde conbinatorial library - Process for
maki ng by scavenger assisted sol ution phi8e process. This invention is

a scavenger assisted conbinatorial process for preparing a library of
conpounds having an am de scaffold with three variable,sugshi&uents, sai d
conpounds r¥BREEcRLedRBy aMm@ RHraxg Substituents as defined below in g

where Rl errkecRighs] r12Nd{ e4hd wre non-interfering substituents, said
process conprising the steps of; ) , a)_adding to each reacti on zone
at least (n) equfvBRFEREETs %m%Qﬁv¥%ﬁr%ﬁ¥tﬂﬁ(§ﬂﬁmﬁ9a%§05¥ dE5AGarL BRI ne
&ﬁactagt repeaseahed aydtdevéssauaeyl halide reactaqfs. o [err]

ere Rerr n a nt S rogen or
non-interfe#?%gQ?E%é&#%%e%?%#ﬂg%ggﬂgfbfhéﬁéﬁﬁggégﬁgﬁ%ﬁ%%béCt{on zone of
step (a) cospmbhnagorial gedtupien uhase process fior) makingasmidel(n)

equi val ent s39},-gpiagy! hal i de represented by the fornula;
IXI. amide combinatorial librarv - Process for makin
scavenger assi 1

This invention is a scavenger assisted combinatorial
process for preparing a library of compounds having an amide
scaffold with three variable substituents, said compounds
represented by the formula;

0]
R /lk
1~\\T e O

Ry
where Ri, R2, and R3 are non-interfering substituents,
said process comprising the steps of:
a) adding to each reaction zone at least (n)
equivalents of a solvent soluble primary or secondary amine
reactant represented by the formula:

R1
Rz::>NH

where R]1 and R2 are independently selected from hydrogen or

non-interfering substituents;

b) adding to each reaction zone of step (a) containing
a liquid medium; .
(i) at least 1.1(n) equivalents of an acyl
halide represented by the formula;



[err] where X is halo and R err] is a non-interfering

substituent, and, i) a base in an anount sufficient to neutralize
the ‘acid, HX, forned; c) adding to each reaction zone of step (b) a
solid supported am ne functional scavenger represented by the formul a;

[err] wherein; I's a solid-support insoluble in the liquid nmediumof the

reaction zone, and -(L)- is a divalent Iﬂhking group, (amne) is either a
primary -or secondary am ne substituent; and addi ng said scavenger in an
amount at |east equal to the excess e%%iv Ignts of unreacted acyl halide
reactant used in step (b), and mainta Fdé’ aid reaction zone at a
tenperature and for a tinme sufficient to permt reaction of said excess
acyl halide reactant and §ﬁéﬂe5§a¥§ﬂ9£fd and 3d)iss%o?lr atls geg_@gﬁﬁ?! d
supported scavenger from each reaction zone of” step 53 and recoveri ng each
substantial ly purifi sdbahiteeht brandg; conpound. The "addi ng to each
reacti on zone" requiremen t ' éﬂ%@‘ e [~ I :LA steps
(a) and (b) neans tha?gzi%t%?%%tﬂgéggggﬁgﬁggacy ﬁéggngegonggﬁﬁgagéggd to
each reaction zone i fhehacifprBXy $¥MeHy process, if desired. In one
enbodi nent of the process of the invention, each conbi nati on of am ne and
acyl halide added,to.each |ibrary reaction zaone .q. l,Is of ,a

wel | plate) is di ﬁ)e?gﬁf?ngﬁs?a?%er%%%l%ﬁ%’?‘rﬁ%ﬁe@g:egd\é@a taosgééﬁ row of a
wel | pl at e app@perted( amiper fEngtidahnecaveneanrainastepded bycthet my be
added to;tth§ﬁﬂgagolunn of a wellplate apparatus to give

@—(L) ——{(amine)
®

is a solid-support insoluble in the liquid medium of the
reaction zone, and -{L)- is a divalent linking group,
(amine) is either a primary or secondary amine substituent;

wherein;

and adding said scavenger in an amount at least equal to the
excess equivalents of unreacted acyl halide reactant used in
step (b), and maintaining said reaction zone at a
temperature and for a time sufficient to permit reaction of
said excess acyl halide reactant and said scavenger;

d) separating the solid supported scavenger from each
reaction zone of step (c) and recovering each substantially
purified amide library compound.

The *“adding to each feaction zone" requirement for the
amine and acyl halide reactant in steps (a) and (b) means
that different amines and acyl halides may be added to each
reaction zone in the library forming process, if desired.

In one embodiment of the process of the invention, each
combination of amine and acyl halide added to each library
reaction zone (e.g., wells of a wellplate) is different.
Thus, the same amine may be added to ‘each row of a wellplate
apparatus (as per Fig. 1) and the saie aldehyde reactant may
be added to the same column of a wellplate apparatus to give



12 a different conbination of reactants in each well (viz., reaction
zone) that will expectantly yield a different |ibrary conpound.
Altérnatively, where it is desirable to have replicate sanples, the sane
conbi nati on of am ne and acyl halide may be added to different reaction
zongs. Detail of Operation for the Am de Library Process - Step (a):
The amide library making process is pref®2ably conducted using in step (a)
a primary or secondary am ne; [err]

wherein R[errli and Rlerr] are independently selected from hy dro en

(provi ded tRafifferent gRmpInationqf rﬁﬁa%’@Pﬁsh}&r 686R) wetla ﬁbﬁ“
interferingreadtioh sehectihd rmrmc[e.erﬂe]ctarﬁrly] yaelyl a Ghereterterr]

al kenyl, err al k nyI er al koxy, .Clerrl- rr
aral kyl , g#’% % o‘érf lt%’?rtll‘l ;T‘effcﬁéaﬁﬁyﬁ?s&fg’if-%ﬁer r
cycl oal kenyhavgheagl;camssammite&i pﬂ‘enwamet @onﬁinaxﬁban;olf apipheayfl, C2-Cl2
al koxyal kyl 4 f , ] ul fonyl, -
(CH[err])[er?fieﬁ%ary %éﬂr(%ﬂ[er%% [ﬂed:r 1t (:%'%:”r %F %*{Eé , aryl,
substituted aryl, substituted al koxy, am dino, fluor oaI kyI aryI oxyal kyl ,
het er ocycl ioetagi caf , osehst i dnit sk RAHLBGVH i16 braghC @lrogé@ﬁ ni seepl kyl ;
where mis from1l to 8 Preferred non-interfering radicals are
Cerr]-Cer | kyl, Cerr]-Clerr] alkenyl, Cferr]-Clerr] alkoxy,
Jerr]-(err] ar@h&yamids elxt}rﬁxemdkmg@r;dqeﬁ[ ausr pr€ferablygycl oal kyl ,
err]-Cer I - -Cherr
err]-Clerbbag¥et o) herud s RNAMD - () " o] <@gt ] af et ]

al kyl), ary am ne reac
Rl\NH
//’

[err]
- Ra

wherein R1 and R2 are independently selected from hydrogen
(provided that Ri and R2 are not both hydrogen) or a non-
interfering radical selected from C3i-C1¢ alkyl, C2-C10
alkenyl, C2-C10 alkynyl, C1-C10 alkoxy, C7-C12 aralkyl, C7-
C12 alkaryl, C3-Cip cycloalkyl, C3-Ci0 cycloalkenyl, phenyl,
substituted phenyl, toluyl, xylenyl, biphenyl, C2-C12
alkoxyalkyl, C1-C¢ alkylsulfinyl, C1-C10 alkylsulfonyl, -
{CH2)m-O-(aryl), -(CH2)}y,~-0-{(C1-C10 alkyl), aryl, substituted
aryl, substituted alkoxy, amidino, fluoroalkyl,
aryloxyalkyl, heterocyclic radical, substituted heterocyclic
radical, and nitroalkyl; where m is from 1 to 8. Preferred
non-interfering radicals are C1-C1¢9 alkyl, C2-C10 alkenyl,
C1-C10 alkoxy, C7-C12 aralkyl, C7-C12 alkaryl, C3-Cig
cycloalkyl, C3-Cig cycloalkenyl, phenyl, -(CH2)}m-O-{(C1-Cio
alkyl), aryl, and substituted aryl.

The amine reactant,

Ry
S

Ro



13 is preferably selected fromaliphatic, aromatic, and heterocyclic
prinary amnes or secondary anmines having a nnlecular wei ght of from50 to
600~ Exanpl es of amine reactants suitable for use in the process of the

i nvention are the follow ng: Primary Am ne Reagents -- ani | i ne
cycl opropyl am ne cycl obut yl am ne (-)-cis-nyrtanyl am ne
cycl opentyl am ne cycl ohexyl am ne 13 2- et hyl cycl ohexyl am ne
2, 3-di et hyl cycl ohexyl am ne 4- et hyl cycl ohexyl am ne

(anlnonethyl)c cl aga 3-am_nomet hyl -3, 5, 5-tri met hyl cycl ohexano
1, 2, 3, 4-t et r'&h %HF% yh?ﬁ}ﬁﬁﬁ?ﬁefrom a%&%m%%%?yl%ﬁﬁmﬁﬁle anf t yr osi ne
nethyl est etheterocglicaprinaihy bhide8EdAYsQyofiddIfidiRines having a

f”uﬁfzuf‘;"l o A el MeTohE of) SrPRcoo €8 Q0L ke R 3 el

-1-(1- napﬁﬁﬁﬁ?ﬁ@ﬁﬁyﬁ@#ﬂn@le forluaaphnhahen@nemésseaﬁruhe invention

cycloheptyl%&@nghe folﬁ%§u%§) (+)-2-am no- 1- phenyl - 1, 3- pr opanedi ol
dl - 2- am no- xﬁ' but anol 1-i sol euci nol 1- phenyl al ani nol
I

dl - 4- chloro éWPHGIReagenSS( =¥ -1 euci nol 1- et hi oni nol
hi st am ne aniline

cyclopropylamine

cyclobutylamine
(-)—cis—myrtanylamiﬂe
cyclopentylamine

cyclohexylamine
2-methylcyclohexylamine
2,3~-dimethylcyclohexylamine
4-methylcyclohexylamine
(aminomethyl)cyclohexane
3~aminomethy1~3,5,S—trimethylcyclqhexanol
1,2,3,4-tetrahydro-1l-naphthylamine
cyclooctylamine

l-tyrosine methyl ester
2-(2-aminoethyl)-1-methylpyrrolidine
n-{2-aminoethyl)pyrrolidine
n-(3'-aminopropyl}-2-pyrrolidinone
furfurylamine

cyclododecylamine

l-aminoindan
dl-1-(1l-naphthyl)ethylamine
l-naphthalenemethylamine
cycloheptylamine

(1s,2s) - (+) -2-amino-1-phenyl-1, 3-propanediol
dl-2-amino-3-methyl-1-butanol
l-isoleucinol

l-phenylalaninol
dl-4-chlorophenylalaninol
d-{(-})~leucinol

l-methioninol

histamine



14 tetrahydrofurfuryl am ne dl -al pha-nmethyltryptam ne tryptam ne

5-mef hoxytryptam ne 6-nmet hoxytryptam ne pi peronyl an ne

n- ( 2- am noet hyl ) mor phol i ne n-(3-am nopropyl ) nor phol i ne

2-(2-am noet hyl am no) - 5-ni tropyridi ne 2-(am nonet hyl ) pyri di ne

2- (2—an1noethy|)pyr|d|ne 3- (am nonet hyl ) pyri di ne 4-(am nonet hyl ) pyri di ne
et hyl 4-am no- 1- pi peri di necar boxyl ate 4-aé no- 1- benzyl pi peri di ne

1- (2- am noet hyl ) pi peri di ne 1-(3-am nopropyl) - 2-pi pecol i ne

1, 2-di am no- 2- net hyl pr opane benzhydryl am ne d-(-)-al pha-phenyl gl yci nol
1,2-diphenylethy%SﬁFgéY§F9§uﬁﬁBﬁ¥I%@H®¢an1ne (-) - norephedri ne

1, 2- di et hyl pr opyliasailpRa-mepheDyi-@pt &ifirks Met hoxyi sopropyl am ne
dI-2-anino-1-prog§9§%88thél-3-aninobutyrate 1, 3-di et hyl but yl am ne

3-am no- 1- phenyl 2 m no- 5- di et hyl am nopent ane 1, 5-di net hyl hexyl am ne
sec- but yl ami ne (®fmethosytnyptiabimenol 3- anmi nopent ane 2- ami nopent ane

3-am nohept ane  g-methoxytryptamine
piperonylamine
n- (2-aminoethyl)morpholine
n- (3-aminopropyl)morpholine
2-{2-aminoethylamino) -5-nitropyridine
2- (aminomethyl}pyridine
2-{2-aminoethyl)pyridine
3-{aminomethyl)pyridine
4- (aminomethyl)pyridine
ethyl 4-amino-l-piperidinecarboxylate
4-amino-1-benzylpiperidine
1-(2~aminoethyl)piperidine
1-(3-aminopropyl)-2-pipecoline
1,2-diamino-2-methylpropane
benzhydrylamine
d- (-) -alpha-phenylglycinol
1,2-diphenylethylamine
dl-1-phenylethylamine
(-) -norephedrine
1,2-dimethylpropylamine
isopropylamine
2-methoxyisopropylamine
dl-2-amino-1-propanol
ethyl-3-aminobutyrate
1,3-dimethylbutylamine
3-amino-1-phenylbutane
2-amino-5-diethylaminopentane
1,5-dimethylhexylamine
sec-butylamine
(+/-)-2-amino-1-butanol
3-aminopentane
2-aminopentane
3~-aminoheptane



15 2- am nohept ane 2-am nooct ane benzyl am ne 2-fl uor obenzyl am ne
2- chl or obenzyl am ne 2, 4-di chl or obenzyl am ne 2- net hoxybenzyl am ne
2- et hoxybenzyl am ne 2-net hyl benzyl am ne 3-fl uor obenzyl am ne
3, 4-di chl or obenzyl am ne 3, 4-di net hoxybenzyl am ne
3-(trifluoronethyl)benzyl am ne 3-net hyl benzyl am ne 4-fl uorobenzyl am ne
4- chl or obenzyl am ne 4- net hoxybenzyl am n&54- net hyl benzyl ami ne
2,2,2-trifluoroethylamne 2-am no-1-phenyl et hanol 1-ani no-2-propanol
3-anino-1,2-pro%§nediol 2, 2-di phenyl et hyl anmi ne bet a- met hyl phenet hyl ani ne
i sobut yl ani ne 24T8MRAPPBEPFPARRI ne 2- et hyl hexyl am ne n-decyl ani ne
n-undecyl am ne dedmiyibaatanet ri decyl am ne 1-tetradecyl am ne hexadecyl anm ne
oct adecyl am ne %%g¥b§ghESEZ-(2-aninoethylanino)ethanol 2- met hoxyet hyl am ne

2-fluorobenzylamine

2~chlorocbenzylamine

2,4-dichlorobenzylamine

2-methoxybenzylamine

2-ethoxybenzylamine

2-methylbenzylamine

3-fluorobenzylamine

3,4~dichlorobenzylamine

3,4-dimethoxybenzylamine

3-(trifluoromethyl)benzylamine

3-methylbenzylamine

4-fluorcbenzylamine

4-chlorobenzylamine

4-methoxybenzylamine

4-methylbenzylamine

2,2,2-trifluoroethylamine

2-amino-l-phenylethanol

1-amino-2-propanol

3-amino-1, 2-propanediol

2,2-diphenylethylamine

beta-methylphenethylamine

isobutylamine

2-methylbutylamine

2-ethylhexylamine

n-decylamine

n-undecylamine

dodecylamine

tridecylamine

1-tetradecylamine

hexadecylamine

octadecylamine

ethylamine

2-{2~aminoethylamino)ethanol

2-methoxyethylamine



16 2-(2-am noet hoxy) et hanol ethanol am ne phenet hyl am ne

2- (2= chl orophenyl ) et hyl am ne 2-(2- net hoxyphenyl ) et hyl am ne

3- met hoxyphenet hyl am ne 2- (3, 4-di met hoxyphenyl ) et hyl am ne

4- br omophenet hyl am ne 2-(4-chl orophenyl ) et hyl am ne

2- (4—nethoxypheny|)ethy|an1ne tyram ne 2-(4-am nophenyl)ethyl am ne
2-(p-tolyl)ethylam ne taurine propargyl adte allyl am ne

3, 3-di net hyl but yl am ne 3, 3-di phenyl propyl am ne i soanyl am ne propyl am ne
3-dinethylaninop;%pﬁian1ne 3- dletgélan1nopropylan1ne

3-(di -n-butyl am P@ oxypropylan1ne 3- et hoxypr opyl am ne

3- ami no- 1- pr opancttisarmiemilner opyl am ne 4- am no- 1- but anol 4- phenyl but yl am ne

n- anmyl am ne 5-amﬂnﬁ hexyl am ne 6-am no- 1- hexanol n-heptyl am ne
n- octyl am ne n-nonyléﬁﬁﬁﬁkgp%f am no- 1- pent ano
-{2-chlorophenyl)ethylamine

2-(2-methoxyphenyl)ethylamine
3-methoxyphenethylamine
2-(3,4-dimethoxyphenyl)ethylamine
4-bromophenethylamine
2-(4~-chlorophenyl)ethylamine
2- (4-methoxyphenyl)ethylamine
tyramine

2~ (4-aminophenyl)ethylamine
2- (p-tolyl)ethylamine

taurine

propargylamine

allylamine
3,3-dimethylbutylamine
3,3-diphenylpropylamine
isoamylamine

propylamine
3-dimethylaminopropylamine
3-diethylaminopropylamine

3~ (di-n-butylamine)propylamine
3-isopropoxypropylamine
3-ethoxypropylamine
3-amino-1-propanol
3-phenylpropylamine
4-amino-1-butanol
4-phenylbutylamine
n-amylamine
5-amino-1-pentanol

hexylamine

6-amino-1-hexanol
n-heptylamine

n-octylamine

n-nonylamine
dl-2-amino-1-pentanol



7 dl - 2- am no- 1- hexanol 1- (3-am nopropyl )i m dazol e
bis(trifluoronethyl)benzyl ani ne 2,4-di fl uorobenzyl am ne

di f | uor obenzyl am ne 2, 6-di fl uorobenzyl am ne 3, 4-di fl uor obenzyl am ne
r

i fl uoronet hyl ) benzyl am ne 2-(trifluoronethyl)benzyl am ne

t
Z—aninoethyl)benzenesulfonanide n- (4-am nobutyl)-n-ethylisol um nol

5-
5-
(
but yl am ne 2-(1-cyc|ohexenyl)ethylamlﬁy 3- nmet hoxypr opyl am ne
4, 5- trlnethoxybenzylanine butoxypropylanine am nonet hyl cycl opr opane
nt adecyl am ne 4432244l e&t Tenoxy)butylanine 3-chl or obenzyl am ne
fl uor o-al pha- nethylbenz H Q% 5 (+) - bornyl am ne

n-di - n- butylethyﬂeﬁéd?@#ﬂﬁQrQDYlQ1m1dazabéohexylethylan1ne

,?ézcﬁlgfgrﬁgﬁtrylsﬁbgsgggggmﬁgﬁgﬁ%gﬁyé)g$% éialgg$ne bet a- napht hyl - am de
pheny

(2- thlenyl)ethy%a%1 é%ghgrapﬁ%Fﬁb&Wb@ﬁzylan1ne 3, 5- di met hoxybenzyl ami ne
4-

f

I

d|chIorophene2h§defhaoioﬁeﬂz*mﬁﬁgﬁyphenethyIan1ne
uoro-5 (trlfl OEQ nz n1ne 4-(trifluoronmethoxy)benzyl am ne
e o et T | 18

I
euci nol IeUC|ne
~d1fluorobenzy1am1ne

4- (trlfluoromethyl)benzylamine
2~(trifluoromethyl)benzylamine-
4~(2~aminoethyl)benzenesulfonamide
n—(4—aminobutyl)~n-ethylisoluminol
n-butylamine
2~(1—cyclohexenyl)ethylamine
3-methoxypropylamine
3,4,S~trimethoxybenzy1amine
3-butoxypropylamine
aminomethylcyclopropane
pentadecylamine
4—(2,4-di—tert-amylphenoxy)butylamine
3-chlorobenzylamine
4-fluoro-alpha—methylbenzylamine

{r) -(+) -bornylamine
n,n—di—n-butylethylenediamine
(r)—(-)-l-cyclohexylethylamine
n,n,z,Z—tetramethyl-l,3—propanediamine
l-phenylalanine beta-naphthyl-amide
2-(3-chlorophenyl)ethylamine
2-amino-1, 3-propanediol
2~(2-thieny1)ethylamine
2,3—dimethoxybenzylamine
3,5-dimethoxybenzylamine
2,4—dichlorophenethylamine

2, 5—dimethoxyphenethylamlne
3-fluoro-5- (trlfluoromethyl)benqylamlne
4- (trlfluoromethoxy)benzylamlne
l-leucinol

l-leucine-4-nitroanilide

1
3
2
4-
4-
n-
3,
pe
4-
n
n
2
2-
2
3-
1-



(r) -(+)-1-(1-naphthyl)ethylamne (s)-(-)-1-(1-naphthyl)ethyl am ne
1-valinol d-valinol d-phenylalaninol 1-(+)-al pha-phenylglycinol

d- (+) - al pha- net hyl benzyl am ne 1(-) - al pha-net hyl benzyl am ne

(1s, 2r)-(+)-phenyl - propanol am ne (s)-(+)-2-am no-1-propanol d-al aninol
(r)2(-)-sec-butylamne (s)-(+)-sec-butylam ne (s)-(+)-2-am no-1-butanol
(r)3(-)-2-amno-1-butanol (r)-(-)-1-am nd82- propanol

(s)-(+)-1-am no-2-propanol (s)-(-)-2-methyl butyl am ne

(s)-(+)-1- cyclohexglethylan1ne ol eyl am ne 1-adamant anenet hyl am ne

(1s, 2r) - (+) - 2- anilRb= {+ b=}t phompithsgthylamine

(1r,2s)-(-)-2- amigp- 1, =i phenybietiancitis, ez - | - cyst ei nol
2-(2-(aninonethyhlghfngl%hio)benzyl aIcohoI 3-fl uorophenet hyl am ne

2- am nobenzyl am =3 or ophenet hyl am ne 4-am nobenzyl am ne d-gl ucam ne
(+/-)-2,5- dihydrd-ﬁaﬁlﬂbhethoxyfurfurylanine

(s)-(+)-tetrahydgo % 4-f | uor ophenet hyl am ne
(1s,2s)-(+)- th|0§1%ﬂéﬁgi¥ £€1 - di hydr oxynor ephedri ne

(r) +)-1- (p-t ol yLTéthyakphaeohenvigdvaingf t ol yi ) et hyl ami ne
d- (+) ~alpha-methylbenzylamine
1{-)-alpha-methylbenzylamine
(1s,21r) - {+) -phenyl-propanolamine
{s)-(+)-2-amino-1l-propanol
d-alaninol
{r)-{-)-sec~-butylamine
(s)-{+)-sec-butylamine
{s}-(+)-2-amino-1-butanocl
(x) - (-} -2-amino-1-butanol
(r)-{-)-1l-amino-2-propancl
(s)-{+)-1-amino-2-propanol
(s)-(-)-2-methylbutylamine
(s)-(+)-1-cyclohexylethylamine
oleylamine
l-adamantanemethylamine
(1s,2r) -(+)-2-amino-1, 2-diphenylethanol
(1r,2s)-(-)-2-amino-1, 2-diphenylethanol
s-benzyl-l-cysteinol
2~{2- (aminomethyl)phenylthio)benzyl alcohol
3-fluorophenethylamine
2-aminobenzylamine
2-fluorophenethylamine
4-aminobenzylamine
d-glucamine
{(+/~)-2,5-dihydro-2, 5-dimethoxyfurfurylamine
{s)-(+)~tetrahydrofurfurylamine
4-fluorophenethylamine
{1s,2s)-(+)-thiomicamine
(-)-3,4-dihydroxynorephedrine
{r)-(+)-1-(p-tolyl)ethylamine
(s}-{-)-1-{p~tolyl)ethylamine



(s)-(-)-2-anino;1,1-diphenyl-l-propanol (+/-)-exo-2-ahinonorbornane

(s)=(+)-2-(am nonet hyl ) pyrrolidine 3-am no- 1- propanol vinyl ether

ger anyl am ne 4- hexadecyl am no) benzyl am ne

(1r, 2r,3r,5s)-(-)-isopi nocanpheyl am ne

(1s; 25 3s, 5r)-(+)-isopi nocanpheyl am ne nl-isopropyl di et hyl enetri am ne
(s)- tert-IeUC|noI (r) (-)-tetrahydd® urfuryl ani ne
dehydroabietylanine - br ono- 4, 5- di met hoxyphenet hyl am ne
(1s,2r)-(-)-cis i ndan - 1- am no- 2-i ndanol .
Addi t i onal prlnaé né%agaPPagvé F&Phéﬂglpioeégéa%ﬁ the invention are

t hose represent et:h-/bjo “‘h-20laminongrbornaheae:
20 [err] (s)={(+) -2~ (aminomethyl)pyrrolidine
3-amino-l-propanocl vinyl ether
geranylamine
4- (hexadecylamino)benzylamine
(1xr,2r,3x,58) - (~)-isopinocampheylamine
{ls,2s,3s,5r) - (+)~isopinocampheylamine
nl-isopropyldiethylenetriamine
{s)-tert-leucinol
(r)-{-)-tetrahydrofurfurylamine
dehydroabietylamine
2-bromo-4,5-dimethoxyphenethylamine
(1s,2r)-(-)-cis-1-amino-2-indanol
{1r,2s)-{+)~cis-l-amino-2-indanol.
Additional primary amines suitable for the process of the
invention are those represented by the following formulae:



where CBz i s Benzyl oxycarbonyl . Secondary Am ne Reagents --

n- pf opyl cycl opr opanenet hyl am ne (n-butyl am no) acetonitrile
n- net hyl - bet a-al ani nenitrile 3- (benzyl am no) propionitrile
3,3 -imnodipropionitrile (r)-(-)-isoproterenol
(1r22r)-(-)-pseudoephedri ne 1- adrenaline synephri ne

2- (et hyl anmi no) et hanol 20 21

n- benzyl et hanol am ne 2- (et hyl am no) et hanol di et hanol am ne
2- (propyl am no) et hanol . hept angt hyl enei m ne
n,n ,n" ' -nmethylidynetrisformnjdeg]n-i sopropyl cycl ohexyl am ne

n- met hyl cycl ohexyl ami ne nHa hexyl am ne al | ypcygl ohexyl am ne
di i sopropanol anm ne n-net hyl -jd- gl ucam ne dibﬁﬂf a %;L\

0
0 o"\ j<
HoN o HaN 5‘\
(0]
and
NHCBz

where CBz is Benzyloxycarbonyl.

Secondary Amine Reagents --
n-propylcyclopropanemethylamine
{(n-butylamino)acetonitrile
n-methyl-beta-alaninenitrile
3-{benzylamino)propionitrile
3,3'-iminodipropionitrile
(r)-(-)—isoprotereﬁol
(1r,2r) - (~) -pseudoephedrine
l-adrenaline
synephrine ‘
2-{methylamino)ethanol



nor el eagni ne propyl enei m ne azeti di ne n-onega-acetyl hi stam ne thiazolidine
3-pyrroline 2,5-dinethyl-3-pyrroline pyrrolidine 1-prolinamde 1-prolinol
3-pyrrolidinol n-onmega-nethyltryptam ne 1-piperonyl piperazine
1,2,3,6-tetrahydropyridine 1-phenyl pi perazi ne 1-(2-met hoxyphenyl) pi perazi ne
n-(3-trifluoronethyl phenyl) pi perazi ne 1-(4-fl uorophenyl) pi perazi ne

1- (4-ni trophenyl ) pi perazi ne 4-pi per azi noaéét ophenone

1- et hoxycar bonyl pi perazi ne 1-(4-chl orobenzhydryl) pi perazi ne

n- met hyl pi per azi ne_,1- ben i azj ne 22
1- (pyrrol i di nocar d%?ﬁ%%f%%ﬁ%é# & ne n-i sopropyl - 1- pi per azi neacet ani de
n- bet a- hydr oxyet h¥t péply bamireo hetrtphad i ne 2, 6- di net hyl nor phol i ne

t hi onor phol i ne 1, 44 8¢ R¥ReBaR&dsPi r o[ 4. 5] decane pi peri di ne et hyl

pi pecol i nate 2-ne hylpiperl I ne 2-piperidi nenet hanol 2-ethyl pi peridi ne

2- pi peri di neet hanoT {REoRM &R ethansmlani de et hyl ni pecotate

heptamethyleneimine
n,n',n''-methylidynetrisformamide
n-isopropylcyclohexylamine
n-methylcyclohexylamine
n-ethylcyclohexylamine
allylcyclohexylamine
diisopropanolamine
n-methyl-d-glucamine
dibenzylamine

noreleagnine

propyleneimine

azetidine
n-omega-acetylhistamine
thiazolidine

3-pyrroline
2,5-dimethyl-3-pyrroline
pyrrolidine

l-prolinamide

l-prolinol

3-pyrrolidinol
n-omega-methyltryptamine
l-piperonylpiperazine
1,2,3,6-tetrahydropyridine
l-phenylpiperazine
1-(2-methoxyphenyl)piperazine
n-(3-trifluoromethylphenyl)piperazine
1-(4-fluorophenyl)piperazine
1-(4-nitrophenyl)piperazine
4-piperazinoacetophenone
1-ethoxycarbonylpiperazine
1—(4-chlorobenzhydry1)piperaziné
n-methylpiperazine
1l-benzylpiperazine



ni pecot am de 3- net hyl pi peri di ne 3, 3-di net hyl pi peri di ne

3, 5-di net hyl pi peri di ne 3-pi peridi nenet hanol 4- hydroxypi peri di ne

4- hydr oxy- 4- phenyl pi peri di ne 4-(4-chl orophenyl) - 4- hydroxyplperldlne

4- phenyl pi peri di ne ethyl isonipecotate 4-nethyl piperidine

4- benzylplperldlne 1- (2- pyridyl) pi perazi ne_2-(2-met hyl am noet hyl ) pyri di ne
4- pi peri di nopi peri di ne 1-nethy|-4-(nethy|§ﬁino)piperidine
decahydr oqui noline 1, 2, 3, 4- tetrahydroisoquinoline hexanet hyl enei m ne

di et hyl am ne n- ngt hyl | ani ne
23 n' -benzyl - HE ?é#???%i#%ﬂ%g% n?§W¥ 9%%ﬁiﬁﬁﬁbacetaldehyde
di met hyl acet al nnnéﬁﬁprspﬁbalgyimwwaznneh¢ﬁuamanyyIan1ne

n- nethylalIylan1nﬁ_bdt§Lhya@5%p§t %?ﬂ ne n-isopropyl benzyl am ne
di i sobutyl am ne n- neﬁ ¥loc ecylan1ne n- et yl met hyl am ne
n- ethylbenzylan1n@ *BPetHYfani ne” n, n- di met hyl - n' - et hyl et hyl enedi am ne

nn- di et hyl - n' -netayﬁeﬂhméenﬁﬂm@mpm&&iﬂb n, n'-triethylethylenediam ne

n-benzyl glycine etfyl,&55651ine
1,4-dioxa-8-azaspiro[4.5])decane
piperidine
ethyl pipecolinate
2-methylpiperidine
2-piperidinemethanol
2-ethylpiperidine
2-piperidineethanol
n,n~diethylnipecotamide
ethyl nipecotate
nipecotamide
3-methylpiperidine
3,3-dimethylpipéridine
3,5-dimethylpiperidine
3-piperidinemethanol
4-hydroxypiperidine
4-hydroxy-4-phenylpiperidine
4~ (4-chlorophenyl) -4-hydroxypiperidine
4-phenylpiperidine
ethyl isonipecotate
4-methylpiperidine
4-benzylpiperidine
1-(2-pyridyl)piperazine
2-(2-methylaminoethyl)pyridine
4-piperidinopiperidine
l-methyl-4- (methylamino)piperidine
decahydrogquinoline
1,2,3,4-tetrahydroisoquinoline
hexamethyleneimine
dimethylamine
n-methylbenzylamine
n-methylphenethylamine



di -sec-butyl am ne nethyl-n-propyl am ne dipropylam ne n-nethyl butylam ne
n-but yl benzyl ami ne n-ethyl -n-butyl ani ne dibutyl ani ne

di (2-et hyl hexyl )am ne dipentylam ne di-n-hexylam ne di-n-octylam ne

n- benzyl - 2- phenyl et hyl am ne  9- (et hyl am nonet hyl ) ant hr acene
(s)-(+)-2-(nmet hoxynet hyl ) pyrrolidine 2-nethylam nonethyl -1, 3-di oxol ane

pi ndol ol n-ethylnmethallylam ne dicycl or?e?kyl anm ne '
1,4,5,6-tetrahydropyrimdine n-(trinethylsilylnethyl)benzyl am ne

24 4, 4-di met hyly2y | i.n rrolidinylmethyl)pyrrolidine
n,n,n' -trimet hy?/et h éﬂzg% glmhnglﬁlgﬁh&ﬂ{:ﬁﬂﬁ?g%a@%e pr opanedi ani ne

t et r amet hyl i m noFSt&wvdessycaseteldehyde) dimeehyyacdtghenyl et hyl ani ne
n-et hyl i sopropyl mh&@brﬁb)ara}/ ulénomat hyl ) pyrrolidine
(+/-)-nornicoting,2 m no anol 4-(ethyl am nonet hyl ) pyri di ne

bi s(2- met hoxyet h FTlfﬁrrol I di nyl ) pi peridine isonipecotam de
nmet hyl i sopr opyl am—nethy&aﬂ.hylhmxnéam ne (r)-(+)-n-nethyl-1-phenyl et hyl am ne

3- (8- pyri dyl met hylsaghge)Lpsgpi onitrile
diisopropylamine
n-isopropylbenzylamine
diisobutylamine
n-methyloctadecylamine
n-ethylmethylamine
n-ethylbenzylamine
diethylamine
n,n-dimethyl-n' -ethylethylenediamine
n,n-diethyl-n'-methylethylenediamine
n,n,n'-triethylethylenediamine
n-benzylglycine ethyl ester
di~sec-butylamine
methyl-n-propylamine
dipropylamine
n-methylbutylamine
n-butylbenzylamine
n-ethyl-n-butylamine
dibutylamine
di (2-ethylhexyl)amine
dipentylamine
di-n-hexylamine
di-n-octylamine
n-benzyl-2-phenylethylamine
9- (methylaminomethyl)anthracene
(8)-(+)-2- (methoxymethy1l) pyrrolidine
2-methylaminomethyl-1, 3-dioxolane
pindolol
n-ethylmethallylamine
dicyclohexylamine
1,4,5,6-tetrahydropyrimidine
n-(trimethylsilylmethyl) benzylamine



di - n-decyl amne 1-acetyl pi perazi ne n-net hyl honopi perazi ne 1-ethyl pi perazi ne
dl -adrenal i ne trans-1-ci nnanyl pi perazi ne (+)-pseudoephedrine (-)-ephedrine
d-prolinol 2, 6-dinethylpiperidine (s)-(-)-n-benzyl-1-phenylethyl am ne

1, 3,3-trinethyl -6-azabi cycl o(3. 2. 1) oct ane 4-(4-bronophenyl) - 4-pi peri di nol
(s)=(-)-n-nethyl-1-phenyl et hyl am ne n-net hyl honoveratryl am ne
(r)-(+)-atenolol (s)-(-)-atenolol 1 -hyd2édxyethyl ethoxypi perazine

denecol ci ne 25

n-al | yl cycl opentyl am _ne nycin ¢ di - bet a- d- xyl opyr anosyl am ne
cytisine. Cther §uAFQBWEtEXéﬁﬁdb?%déﬁ?%b%efor use in the process of the

i nvention are sel(ggtqd)ftronptpergeidifiehheseyl sy fno i deor nul a: [err]
n,n,n'-trimethylethylenediamine
n,n,n'-trimethyl-1,3-propanediamine
tetramethylimino~bis-propylamine
{r}-(+)-n-benzyl-l-phenylethylamine
n-ethylisopropylamine
(s)-(+)-2-(anilinomethyl)pyrrolidine
{+/-)-nornicotine
2~ (butylamino)ethanol
4- ({ethylaminomethyl)pyridine
bis(2-methoxyethyl)amine
4-(l-pyrrolidinyl)piperidine
isonipecotamide
methylisopropylamine
n-methylhexylamine
{r)-{+)-n-methyl-1l-phenylethylamine
3~(3-pyridylmethylamino)propionitrile
di-n-decylamine
l-acetylpiperazine
n-methylhomopiperazine
l-ethylpiperazine
dl-adrenaline
trans-l-cinnamylpiperazine
'(+)—pséudoephedrine
(-) -ephedrine
d-prolinol
2,6-dimethylpiperidine
{s)~(~)-n-benzyl-l-phenylethylamine
1,3,3-trimethyl-6-azabicyclo{3.2.1)octane
4- (4-bromophenyl) -4-piperidinol
(8) - (-} ~-n-methyl-1-phenylethylamine
n-methylhomoveratrylamine
(r)-(+)-atenolol
(s)-(-)-atenolol i
1-hydroxyethylethoxypiperazine
demecolcine



Detail of Operation for the Am de Library Process - Step (b): The acyl
hal4 de reactant is an acyl halide of the fornula,

26 ° [err] where X is halo and R3is a
non-interfering substituent selected from(err]-Cferr] alkyl,
Cerr]-derr] alkenyl, Cerr]-Cferr] alkynyl, (err]-Cerr] aralkyl,
Clerr]-Cerr] alkaryl, Clerr]-C[err] cycRbalkyl, Cerr]-Cerr]
cycl oal kenyl, phenyl, substituted phenyl, toluyl, xylenyl, biphenyl,

gI[E;/Ir]suﬂ ga;} al_ kox?al k%)’?éﬁ% %]{J(%Uy’lr‘%] al( lC(:I)fll[ erjlr}”) Fglrr] C[Oez E:][ eﬂ ]er E:][ err]
al kyl), aryl, substotmtted aryl, am dino, fluoroal kyl, aryl oxyal kyl,
di-beta-d-xylopyranosylamine
cytisine.
Other suitable secondary amines for use in the process of
the invention are selected from the group represented by the

HO"”Q o
H N(J/D | 'S hS
ovo o0
Ie o LS o

The acyl halide reactant is an acyl halide of the
formula,



het erocyclic radical, substituted heterocyclic radical, and nitroal kyl;
where mis from1l to 8 Preferred non- interfering radicals are
Cerr]-Cerr] alkyl, Cerr]-Clerr] alkenyl, Cerr]- Cferr] aralkyl,
Cerr]-Cerr] alkaryl, Cerr]-Clerr] cycloalkyl, Cerr]-Clerr]

cyel oal kenyl, phenyl, aryl, and substituted aryl. Preferred acyl

hal'i des are-aliphatic, aromatic and heteécyclic acyl halides havng a

nol ecul ar weight from 78 to 600. Sui t abl e acyl halides useful for
making am de |ibraries by the process _of the invention are as follows: Acyl
Hal i des - - 3, 5-bi s(trifluoronmet hf3H& oyl chloride benzoy!

chlor}Fe whe%ebFo&Bbhazoyhndhkgride% non~ihi?nnﬂnﬂngmamwstdhhemtde
pent af | uoro c i de_ s dif)L chl,ori,de

Do di 1 uor S536055A" SREE, Fc10 aBsfly) cr bl d ANk, £ aens® ativay,
2, 4- di chl or 8eff1ay preRkpii d€7-C12 2lkaxyIhl 3 dhehaydlagikali.d&€3-C10
o-acetyl sali ri - hl, g4

2. 6- di met ho@?&%@’ﬁ%’%r  Phgavi, 5@%@%?%%*8%& |“)%[}é_‘g’§dy PYASES N de
o-tol uoyl chiRegELl, C2-81g; 8hkeE¥ebhY L cHf bt e Lky Iswliinydy o fdrsd |

chloride  alkylsulfonyl, -(CH2)m-O-(aryl®/ -(GHphh-w-oftantay adkyanide
3, 4-di chl or obenzoyl . chl,ori de m api so I,chloriq§*3,4-dinethox benzqyl
chloride 3, 218y BhESkdkIEEHZBTY L chl FPIERRR, SEHIGRR er?z‘bé-lc’xé’ﬁl lde

3- et hoxyben@tleroitiyelide radophl habapkt Lhlibed deett drd®aaic addildade and
3-(trifluorouethyl, bigzgﬁgr%hhpﬁgdgrcm 1 to 8. Preferred non-

interfering radicals are C1-Cig alkyl, C2-Ci1¢0 alkenyl, C7-
C12 aralkyl, C7-C12 alkaryl, C3-Cip cycloalkyl, C3-Cip
cycloalkenyl, phenyl, aryl, and substituted aryl.

Preferred acyl halides are aliphatic, aromatic and
heterocyclic acyl halides havng a molecular weight from 78
to 600.

Suitable acyl halides useful for making amide libraries
by the process of the invention are as follows:
Acyl Halides --

3,5-bis({trifluoromethyl)benzoyl chloride

benzoyl chloride

2-bromobenzoyl chloride

z-fluorobenzoyl'chloride

pentafluorobenzqyi chloride

2,4-difluorobenzoyl chloride

2,6-difluorbbenzqyl chloride

2~chlorobenzoyl chloride

2,4-dichlorobenzoyl chloride

2,6-dichlorobenzoyl chloride

o-acetylsalicyloyl chloride

2-methoxybenzoyl chloride

2, 6-dimethoxybenzoyl chloride

2- (trifluoromethyl)benzoyl chloride

o-toluoyl chloride .

3-bromobenzoyl chloride

3-fluorobenzoyl chloride



mt ol uoyl chloride 3-(chloromethyl) benzoyl chloride 4-bronobenzoyl

chl oride 4-fl uorobenzoyl chloride 4-chlorobenzoyl chloride p-anisoyl

chl pride 4-ethoxybenzoyl chloride 4-n-butoxybenzoyl chloride

4-n- hexyl oxybenzoyl chloride 4-heptyl oxybenzoyl chloride 4-bi phenyl carbonyl
chloride terephthal oyl chloride 4-(trifluoronethyl)benzoyl chloride
4-tert-butyl benzoyl chloride p-toluoyl chforide 4- et hyl benzoyl chloride
4-n- propyl benzoyl chloride 4-butyl benzoyl chloride 4-pentyl benzoyl chloride

4- hexyl benzoyl chloride 4-n-heptylbenzoyl chloride nmethyl oxalyl chloride
et hyl “oxal yl ~chl rF%&OﬁgB?%f?fi;%hih§¥§¥ chl ori de 2-acetoxyi sobutyryl
chl ori de pival oyB, éhidchter@emtay bpthladmide chl ori de
28 2-bronDpropiHnghfggﬁﬁréﬁﬁbgaggdibronDpropionyI chl ori de
C

2, 3-di chl or opropLonyl | ori de o-acetyl mandelic acid chloride itaconyl
chl ori de net hacr ¢ #y2inatbexdeenzaiphitGhlarida ori de 2- et hyl hexanoyl chlori de

acetyl chloride BbranpageimétEbkpbnitoehlieasrteyl chloride phenoxyacetyl

chloride 3,5-dimethoxybenzoyl chloride
3~ethoxybenzoyl chloride
isophthaloyl chloride
trimesoyl chloride
3-{trifluoromethyl)benzoyl chloride
m~toluoyl chloride
3-(chloromethyl) benzoyl chloride
4-bromobenzoyl chloride
4-fluorobenzoyl chloride
4-chlorobenzoyl chloride
p-anisoyl chloride
4~-ethoxybenzoyl chloride
4-n-butoxybenzoyl chloride
4~ﬁ-hexyloxybenzoyl chloride
4-heptyloxybenzoyl chloride
4-biphenylcarbonyl chloride
terephthaloyl chloride
4~ (trifluoromethyl)benzoyl chloride
4~-tert-butylbenzoyl chloride
p-toluoyl chloride
4-ethylbenzoyl chloride
4-n-propylbenzoyl chloride
4-butylbenzoyl chloride
4-pentylbenzoyl chloride
4-hexylbenzoyl chloride
4-n-heptylbenzoyl chloride
methyl oxalyl chloride
ethyl oxalyl chloride
heptafluorcbutyryl chloride
2-acetoxyisobutyryl chloride
pivaloyl chloride
3-chloropivaloyl chloride



4- chl or ophenoxyacetyl chlori de nmethoxyacetyl chloride phenyl acetyl chloride

3,-3-di net hyl acryl oyl chloride cinnanmoyl chloride fumaryl chloride ethyl

mal onyl chloride tert-butylacetyl chloride isovaleryl chloride undecanoyl

chl qgride lauroyl chloride nyristoyl chloride pal mtoyl chloride

hept adecanoyl chl ori de stearoyl chloride propionyl chloride

3- br onopr opi onyl chloride 3-chl oropropi o8 chloride hydroci nnanoyl

chl oride succinyl chloride 3-carbonet hoxypropionyl chloride ethyl succinyl
ryl. chloride 4-chl orobutyryl chloride

chl ori de butyryldinéggide 4- br onobut y | _ _
29  val eryl chl ot TUESRIART BV €$§Préﬁﬁor|de adi poyl chloride hexanoyl
chloride 6- bronohexartikrodtpropdengilnehoyl-igel ori de heptanoyl chloride
> ohl oro- 2. 2 di prst SR o e BAPE L8R Lt y 1 o or i de
al pha- chl or opheny?#@tMlmgndsliige acid chloride

itaconyl chloride

methacryloyl chloride

isobutyryl chloride

2-ethylhexanoyl chloride

acetyl chloride

bromoacetyl chloride

chloroacetyl chloride

phenoxyacetyl chloride

4-chlorophenoxyacetyl chloride

methoxyacetyl chloride

‘phenylacetyl chloride

3,3-dimethylacryloyl chloride

cinnamoyl chloride

fumaryl chloride

ethyl malonyi chloride

tert-butylacetyl chloride

isovaleryl chloride

undecanoyl chloride

lauroyl chloride

myristoyl chloride

palmitoyl chloride

heptadecanoyl chloride

stearoyl chloride

propionyl chloride

3-bromopropionyl chloride

3-chloropropionyl chloride

hydrocinnamoyl chloride

succinyl chloride

3-carbomethoxypropionyl chloride

ethyl succinyl chloride A

butyryl chloride

4-bromobutyryl chloride

4-chlorobutyryl chloride




2-chl oropropi onyl chloride 2-iodobenzoyl chloride 4-iodobenzoyl chloride
cyct opropanecar bonyl chloride trans-2-phenyl -1-cycl opropanecar bonyl
chloride cycl obut anecarbonyl chl oride cycl opentanecarbonyl chloride

3-cycl opentyl propi onyl chloride cycl ohexanecarbonyl chloride 4-cyanobenzoyl
chloride 2-furoyl chloride 1-naphthoyl chloride 2-naphthoyl chloride

t hi'ophene- 2-carbonyl chloride 2-thi ophen2%cetyl chloride trinellitic
anhydride chloride 2, 6-pyridinedi carboxylic acid chloride 2-qui noxal oyl
chloride 2-nitrobenzoyl chlorjde 3-nitrobenzoyl chloride 3,5-dinitrobenzoyl
chloride 4-nitrofehPXd EMFidRe 3, 4- di net hoxyphenyl acetyl chl ori de

3- et hyl adi poyl SiﬁﬁldﬁEValeryl chloride 30

3, 5-di chl or obenzo %§#(”|thf 5-di fl uorobenzoyl chloride

3, 4- dlfluorobeniﬂi* Iuorenone-4-carbony| chl ori de

3, 5-di f | uor obenZiogkamdy brehliofisde (-)-n-(trifl uoroacetyl)prolyl chloride
benzyl oxyacet yl Ta£§%25 chl ori de 3-cyanobenzoyl chloride
2, 5- dlnethoxypheng$§%ggg or|Jﬁﬁg;nethoxyphenylacetyl chl ori de
|n1nod|benzyl 5-RHRSHYY; QhﬂQﬂ#QﬁaZ 4,6-trinethyl benzoyl chloride
tetrafl uorosucci R¥pt&AGPI | eifloride

suberovl chloride
octanoyl chloride
10-undecenoyl chloride
2-chloro-2,2-diphenylacetyl chloride
dichloroacetyl chloride
alpha-chlorophenylacetyl chloride
2-chloropropionyl chloride
2-iodobenzoyl chloride
4-iodobenzoyl chloride
cyclopropanecarbonyl chloride
trans-2-phenyl-1-cyclopropanecarbonyl chloride
cyclobutanecarbonyl chloride
cyclopentanecarbonyl chloride
3~cyclopentylpropionyl chloride
cyclohexanecarbonyl chloride
4-cyanobenzoyl chloride
2-furoyl chloride
1-naphthoyl chloride
2-naphthoyl chloride
thiophene-2-carbonyl chloride
2-thiopheneacetyl chloride
trimellitic anhydride chloride
2, 6-pyridinedicarboxylic acid chloride
2-gquinoxaloyl chloride
2-nitrobenzoyl chloride
3-nitrobenzoyl chloride
3,5-dinitrobenzoyl chloride
4-nitrobenzoyl chloride
3,4-dimethoxyphenylacetyl chloride
3-methyladipoyl chloride



per fl uorooctanoyl chloride di phenylacetyl chloride al pha-nethyl val eroyl
chl-oride nmethyl mal onyl chloride ethyl glutaryl chloride 5-bronovaleryl
chl-ori de met hyl adipyl chloride 3-cycl ohexenecarbonyl chloride 3-isocyanato
benzoyl chloride 2,4,6-triisopropyl benzoyl chloride fluoroacetyl chloride
2- ét hoxybenzoyl chloride piperonyl oyl chloride 2,4-di met hoxybenzoyl
chl'oride 2,3,5,6-tetrachl orot erepht hal oyBOchl ori de

5- (di net hyl sul f anoyl ) - 2- met hoxybenzoyl chl ori de 2-(4-chl orobenzoyl ) benzoyl

chloride 2, 2-bis(chl Qropeth ropj o chl ori de cinnanyl i denemal onyl

chl ori de 2-pheno&ygngFg§9FX%%$€?£%é§%i | butyryl chloride

2- et hyl butyryl cBl 6rdi€lpetrobghanyl y¢hldutiode de

31 gama- et hyhval | 3 ' oropi val oyl chloride

1-met hyl -1-cycl o égaﬁég%{lgg%%%&glclﬂﬁ% de

2-(2, 4, 5-tri chl oPofhunsspaeet yrarbpnrl ddhlexdder o- 3- ni t robenzoyl chl ori de
4- et hyl - 3- ni t r oBenzgy k1G8LEheALo¢] Ikt & & obenzoyl chloride

nor phol i ne- 4- car honyl chl orjde_p-chl org nyl acetyl .chl.ari de

eyl ol 2.2, 1] nepehnd-S-pakbbng Puchearenal Brdli enittide

d(-) - al pha-f or nyberyyabppracptiehythbetide chl ori de d(-)-al pha- phenyl gl yci ne

chl ori de hydrochggéh§§¥tgb%kgﬁrgﬁfﬁéyéechlorlde pent af | uor opr opi onyl
utary | or1 de

chl ori de hexaf | uorog
3-cyanobenzoyl chloride

2,5-dimethoxyphenylacetyl chloride
3-methoxyphenylacetyl chloride
iminodibenzyl-5-carbonyl chloride
2,4,6-trimethylbenzoyl chloride
tetrafluorosuccinyl chloride
perfluorooctanoyl chloride
diphenylacetyl chloride

alpha-methyl valeroyl chloride

methyl malonyl chloride

ethyl glutaryl chloride

5-bromovaleryl chloride

methyl adipyl chloride
3-cyclohexenecarbonyl chloride
3-isocyanato benzoyl chloride
2,4,6-triisopropylbenzoyl chloride
fluorocacetyl chloride

2-ethoxybenzoyl chloride

piperonyloyl chloride
2,4-dimethoxybenzoyl chloride
2,3,5,6-tetrachloroterephthaloyl chloride
S5-{dimethylsulfamoyl) -2-methoxybenzoyl chloride
2-(4-chlorocbenzoyl)benzoyl chloride
2,2-bis(chloromethyl)}propionyl chloride
cinnamylidenemalonyl chloride
2-phenoxypropionyl chloride
2-phenylbutyryl chloride

2-ethylbutyryl chloride

p-tolylacetyl chloride



2- chl oroci nnanmoyl chl ori de o-net hoxyci nnanyl chloride 5-nitro-2-furoyl
chloride 2-chlorobutyryl chloride 4-phenyl azobenzoyl chloride

4-n- anyl oxybenzoyl chloride 4-decyl benzoyl chloride 4-octyl benzoyl chloride
dl - 2- et hyl butyryl chloride Iinolenoyl chloride |inolelaidoyl chloride
11h-ei cosaf | uoroundecanoyl chloride 9h-hexadecaf| uorononanoyl chloride

2, 3-di fl uorobenzoyl chloride 2-(benzoyl o¥¥net hyl)benzoyl chloride

2, 2-di met hyl val eroyl chloride 3,5,5-trimethyl hexanoyl chloride

phenot hi azi ne- 10- car bonyl. chl ari de .3, 4-di net hyl benzoyl chloride
(4) - p- ( 2 et hyl IR TRABH v A L SPA O e

chl or ophenoxyacetic chloride
pent adecanoyl ch3 gd+diechloropivaloyl chloride 32 nonadecanoyl
chl ori de neoheptar 1] IEQ9 - -honyl J€ '
2-ethoxy-l-napht%gﬁgé%ﬁ?dgi e 6%%%%%#%?ﬁ§£%§?é§ngﬁkghF%??%g&e
m (chl or osul f ony?¥ bRk o¥tteithkanaphenexpn eeptyd- ¢hllerdgde chlori de

2- chl oro- 4- ni t r opegr Py o LI R1 ¥lbetrRRAN SRR Y| chl ori de

2-chl oroni cotinyl chlorjde 6-chloronicotinyl .chloride
4-(trif|uoroneth%i@??k%é%gﬁn%ﬁﬁQP?QR9ﬁi OFG8r onet hoxy) benzoyl chl ori de

2, 6-di chl or opyr i 2j heddeltbobaanzail @whldride
3'Ch|QrObenZO[b1$8£§ﬁ$%{ﬁ§2ﬁ£é§$ﬁgﬁgl‘Hﬂfgﬁfﬁ% 4- chl or onet hyl benzoyl
chl ori de
p-chlorophenylacetyl chloride
bicyclo[2.2.1]heptane-2-carbonyl chloride
d(—)—alpha—formyloxy—alpha«phenylacetyl chloride
d(-) -alpha-phenylglycine chloride hydrochloride
trifluoroacetyl chloride
pentafluoropropionyl chloride
hexafluoroglutaryl chloride
2-chlorocinnamoyl chloride
o-methoxycinnamyl chloride
5~-nitro-2-furoyl chloride
2-chlorobutyryl chloride
4-phenylazobenzoyl chloride
4-n-amyloxybenzoyl chloride
4-decylbenzoyl chloride
4-octylbenzoyl chloride
dl-2-methylbutyryl chloride
linolenoyl chloride
linolelaidoyl chloride
11lh-eicosafluoroundecanoyl chloride
9h-hexadecafluorononanoyl chloride
2,3-difluorobenzoyl chloride
2-(benzoyloxymethfl)benzoyl chloride
2,2-dimethylvaleroyl chloride
3,5,5-trimethylhexanoyl chloride
phenothiazine-~10-carbonyl chloride
3,4~-dimethyl benzoyl chloride -
(+) -p-{2-methylbutyl)benzoyl chloride
2,4-dichlorophenoxyacetic chloride
pentadecanoyl chloride



neodecanoyl chloride (phenylthio)acetyl chloride

4: car bet hoxyhexaf | uor obutyryl chl ori de oct afl uor oadi poyl chloride

2-di azo-3, 3, 3-trifl uoropropionyl chloride 2-bronmobutyryl chloride arachi doyl
chl oride cis-vaccenoyl chloride 11-eicosenoyl chloride behenoyl chloride
petrosellnoyl chl oride pal mtol eoyl chloride tridecanoyl chloride
2-chl or 0- 5- ni t robenzoyl chloride 3- nethyQthopropionyl chl ori de net hyl

4- chl or ocar bonyl benzoat e ant hr aqui none- 2- car bonyl chl ori de

car bazol e- n- carboqxhichlorldesﬁ_nltrophenoxyacetyl chl ori de

2- br ono- 2- nethyl Xt ?ﬁﬁHOX%ﬂ quoro 3-(trifluoronethyl)benzoyl

chl ori de neoheptanoyl chloride 33

2-fluoro-4-(trifduy égq% hhg&aﬁ@
2-fl uoro-5- (trlfluoronethy benzoyl h| ori de
f1uoro-5-(trif4 RS @QQSFFQS

| uor o- 2- (trlféYKﬁdN&Hiﬁé 1 @hﬂ@&hd@

f

fluoro-3-(triflu ch

fluoro-6-(triflu g?%c@/f])’% éengﬂ/ ric g‘(goflgeG trifluorobenzoyl
chloride 2, 4,5- t2+ﬁ+nmnnﬂiﬁnﬁmdlenﬂwm’D@éor;dedl(trlfluoronethyl)benzoyl

chloride 2,6-di(4r I
3- (trlfluoronethoxy %enzoyl h(ﬁ%orlc'%gr)ifﬂiuorosulfonyl)benzoyl chl ori de
trans- 1, 2- cycl obét 1} e@rddenl ori de 3- cycl ohexyl propi onyl

chlorlde 4- ethyI2ibﬁﬁékdﬁgbétjaygeQggkﬁggﬁgbonyIchIorlde

I soxazol e- 5- carbg_ghlgigégéégagyfngﬁyfI%Proacetyl chlori de
4- (trifluoromethoxy)benzoyl chloride
2-{trifluoromethoxy)benzoyl chloride
2,6-dichloropyridine-4-carbonyl chloride
3-chlorobenzo{b]thiophene-2-carbonyl chloride
4-chloromethylbenzoyl chloride
neodecanoyl chloride
{(phenylthio)acetyl chloride
4-carbethoxyhexafluorobutyryl chloride
octafluoroadipoyl chloride
2-diazo-3,3,3-trifluoropropionylchloride
2-bromobutyryl chloride
arachidoyl chloride
cis-vaccenoyl chloride
1l1-eicosenoyl chloride
behenoyl chloride
petroselinoyl chloride
palmitoleoyl chloride
tridecanoyl chloride

3-
4-
4-
2-

2-chloro-5-nitrobenzoyl chloride
3-methylthiopropionyl chloride

methyl 4-chloxrocarbonylbenzoate
anthraquinone-2-carbonyl chloride
carbazole-n-carbonyl chloride
2-nitrophenoxyacetyl chloride
2-bromo-2-methylpropionyl chloride
2-fluoro-3-(trifluoromethyl)benzoyl chloride



erucoyl chloride 2,4,6-trifluorobenzoyl chloride dichlorochrysanthem c acid
chl ori de i sononanoyl chloride 1-adamantanecarbonyl chloride :
2,5 bis(trifluoromethyl)benzoyl chloride 2,3,4-trifluorobenzoyl chloride
2,3,4,5-tetrafl uorobenzoyl chloride 2,4,6-trichlorobenzoyl chloride

2, 4= di chl or o- 5-f | uor obenzoyl chloride 4-nethoxyphenyl acetyl chl-oride
trans-3-(trifluoronethyl)cinnanmoyl chl ord¥e 3-(dichl oronethyl) benzoyl

chl oride 4-isocyanato benzoyl chloride henei cosanoyl chloride

3.4 54 r 11 uor oS S ool 5Y3) BERPY bofBhETHIF ) benzoy
chl ori de 2,3,5-t2+flumumnﬁbﬂumqﬂfhﬂdanemhyl)benzoyl chloride . 34
Z s g shtarde e gy nbetuage ) ohlorl de
1-ch|oro-4-f|uor%Eﬁﬁ%QﬁRﬂZiiﬁﬁﬂﬁﬁﬂﬂﬁﬂma§ﬁwéﬁb@ézcyl chloride
eyt T ChEreTEL S S e RSB L ) o
4,2, 4¥triflEoro%ﬁf%h%ﬁo%gﬂé%éiﬁéggqﬁmﬁtbﬁﬁ&P@P§9§-tﬁﬁgﬁﬁég%dicar%onyl
chl ori de peptaprﬂ;Bxﬁmﬂui@ﬂuaﬂdhaﬂzﬁyl4phlbxldbetranitrosebacoyl chloride
ey oo oL YT S ARl o S0Vl ery! el orl e
2,4-4d1i (trifluoromethyl)benzoyl chloride
2,6-di{trifluoromethyl)benzoyl chloride
3~{trifluoromethoxy)benzoyl chloride
m- {(fluorosulfonyl)benzoyl chloride
trans-1, 2-cyclobutanedicarboxylic acid chloride
3~cyclohexylpropionyl chloride
4-ethyl-2,3~-dioxo-1~piperazinecarbonylchloride
isoxazole-5-carbonyl chloride
bromodifluoroacetyl chloride
erucoyl chloride
2,4,6-trifluorobenzoyl chloride
dichlorochrysanthemic acid chloride
isononanoyl chloride
l-adamantanecarbonyl chloride
2,5-bis{trifluoromethyl)benzoyl chloride
2,3,4-trifluorobenzoyl chloride
2,3,4,5-tetrafluorobenzoyl chloride
2,4,6-trichlorobenzoyl chloride
2,4-dichloro-5-fluorobenzoyl chloride
4-methoxyphenylacetyl chloride
trans-3-(trifluoromethyl)cinnamoyl chloride
3-(dichloromethyl) benzoyl chloride
4-isocyanato benzoyl chloride
heneicosanoyl chloride
2-chloroisobutyryl chloride
trans-4-nitrocinnamoyl chloride -
3,4,5-trifluorobenzoyi chloride
S-fluoro—z—(trifluoromethyl)benzoyl chloride
2,3,5-trifluorobenzoyl chloride



gamma- | i nol enoyl chloride (-)-canphanic acid chloride
4;4%-stil benedi carbonyl chloride chlorinated benzoyl chloride
(1r}¥-(+)-canphanic chloride 2-(4-nitrophenoxy)tetradecanoyl chloride

7-[ (chl orocar bonyl ) net hoxy] - 4- et hyl counari n

n, n-bi s(2-chl oroet hyl ) car barmoyl chloride (s)-(-)-2-acetoxypropionyl

chl oride |inoleoyl chl.oride 3-chlorotetr¥ | uoropropionyl chloride

3, 4-di chl or opent af | uorobut yryl chl ori de 7h-dodecaf!| uor ohept anoyl chloride

Sh ot af o openy snayl S grde RSLELuY opnatay CloTide ey
chloride arachi donoydlptd-ahldaroptrengdalcetepr chionydiechl ori de
3ﬁdecaflugrggsgﬁgﬁ ég%igg (M%ﬁlfgh&gﬁ?%%E&Eoegﬂﬁ?%gﬁgrLeﬁ?gg{Igﬁloride
3- (trichl or oger ryingitupidytidiohexaaoyl cBleriderii odobenzoyl chloride
2 (oo 1 ) ey ol oy 2-sssabmapl gyt o
dff?ugrgacetyl c%J%ﬁ&%h?omo‘%&HﬁﬂQﬁlﬂﬁfpifpﬁé-EﬁiSFgGﬁyl c%loride
n- ( 1- napht hal enezuhdrmihoRyaeguyanyhdloadyle chl ori de
R-Eg-?gfLgﬁggEYL%ﬁ%ﬁéﬁgﬂ%ﬁigéﬂ%§££%%f£§ﬂzgﬁ?ggE&gecg%ﬁ%%%§lnalonyl chl ori de
met hyl sebacoyl 4 ofitdeifluorpaationtyilochdpridiene- 3- car bonyl chlori de
3-(2,5 xylyl oxy)s pd ofi k1 ¥ Mitd8v1 chloride

3,4-dichloro-2,5-thiophenedicarbonyl chloride

pentachlorobenzoyl chloride

4,4,7,7-tetranitrosebacoyl chloride

alpha,alpha'-dimethylsuccinyl chloride

alpha-bromoisovaleryl chloride

benzoyl chloride

oleoyl chloride

methyl suberyl chloride

gamma-linolenoyl chloride

(-) -~camphanic acid chloride

4,4'-stilbenedicarbonyl chloride

chlorinated benzoyl chloride

(1r) - (+}~camphanic chloride

2-(4-nitrophenoxy)tetradecanoyl chloride

7-[ {chlorocarbonyl)methoxy] -4-methylcoumarin

n,n-bis(2-chloroethyl)carbamoyl chloride

(s)-(-)-2-acetoxypropionyl chloride

linoleoyl chloride

3~chlorotetrafluoropropionyl chloride

3,4~-dichloropentafluorobutyryl chloride

7h~dodecafluoroheptanoyl chloride

S5h-octafluoropentanoyl chloride

perfluorononanoyl chloride

3h-tetrafluoropropionyl chloride;

2-bromo-2,3,3,3-tetrafluoropropanoyl chloride

arachidonoyl chloride

pentachloropropionyl chloride



Illustrative acyl chorides suitable for use in the process of the invention
are«represented by the follow ng fornul ae: :
36 ° [err]

35

4-decenoyl chloride

tridecafluoroheptanoyl chloride
undecafluorocyclohexanecarbonyl chloride
4-n-nonylbenzoyl chloride
3-({trichlorogermyl)propionylchloride
3,4,5-triiodobenzoyl chloride
2-{phenylthio)propionyl chloride
2,2,2-triphenylacetyl chloride
d(-)-alpha-azido-phenyl acetyl chloride
4-azido-benzoyl chloride

difluoroacetyl chloride
5-chloropyrazine-2-carbonyl chloride
n-(1l-naphthalenesulfonyl)~1l-phenylalanyl chloride
n~(4-nitrophenylsulfonyl)-l-phenylalanyl chloride
n-{p-toluenesulfonyl)-l-phenylalanyl chloride
dimethylmalonyl chloride

methyl sebacoyl chloride
2,5-dichloropyridine-3-carbonyl chloride

3-(2,5 xylyloxy) propionyl chloride.

Illustrative acyl chorides suitable for use in the process
of the invention are represented by the following formulae:



In step (b) a second reagent addition (ii) of neutralizing agent is used to
neutralize the acid, HX, resulting fromthe reaction of the acyl halide and
t he" am ne reactant of step (a). Conventional neutralizing agents such as

al kali and al kal i ne-earth hydroxi des may be used. However, it is preferred
to use a resin bound base such as polyvinyl pyridine as a solid phase
scavenger of HX formed in the course of ¥he reaction. Resin bound bases (or
ot her solid neutralizing agents) may be conveniently renoved fromthe
reaction in the separation step (d), infra. The anaunt of acid, HX
anticipated to be forned nmay bé& determ ned by Cl

37 reference to Schene 1 K },

nol e of am ne reagent that} Lt &with acyl hal i \y Detail of Qperation
for the amde library Proce &.gol i d- support ed
scavenger is used in the amde library form ng process of the invention to
renove excess sol uble am ne reactive reagent. The solid-supported scavenger

is represented by the fornula: Q F rr] where the;

synbol is a solid-support i ol e in the selprecihkd action medi umused in
the sol ution phase am de I} ercﬁaking process. np?bs of organic solid
supports are polyners such® pol ystyrene divin nzene copol yner,

pol yacryl am de, cellul ose and pol ystyrene. Exanples of inorganic solid
supports are silica gel, alumna, and controlled po gl ass.

Cl

cl

’Ojrﬂ\’jLCl
0
cl CFg
/Ef:TjLCl Cl
cl ‘

In step (b) a second reagent addition (ii) of
neutralizing agent is used to neutralize the acid, HX,
resulting from the reaction of the acyl halide and the amine
reactant of step {a). Conventional neutralizing agents such
as alkali and alkaline-earth hydroxides may be used.
However, it is preferred to use a resin bound base such as
polyvinyl pyridine as a solid phase scavenger of HX formed
in the course of the reaction. Resin bound bases (or other
solid neutralizing agents) may be conveniently removed from

the reaction in the separation step (d), infra. The amount
of acid, HX, anticipated to be formed may be determined by



The "(am ne)" substituent of the scavenger is either a primary or secondary
am-ne substituent, for exanple;

[ erer] NH The group,
-(L)-, is a linking group between the am ne radical and the solid support
and may be selected froma bond, or any d&yalent group. Useful 1inking
groups are selected fromthe foll ow ng: [err]

reference to Scheme 1, Step 1, infra, namely, 1 mole of HX
formed per mole of amine reagent that reacts with
acylhalide.

il ration for the ami ibr

Proce ~ Ste :

The solid-supported scavenger is used in the amide
library forming process of the invention to remove excess
soluble amine reactive reagent. The solid-supported
scavenger is represented by the formula:

(:)———a)———(amine)
®

symbol is a solid-support insoluble in the selected reaction
medium used in the solution phase amide library making
process. Examples of organic solid supports are polymers
such as polystyrene divinylbenzene copolymer, '
polyacrylamide, cellulose and polystyrene., Examples of
inorganic solid supports are silica gel, alumina, and
controlled pore glass.

The " (amine)*® substituent of the scavenger is either a
primary or secondary amine substituent, for example;

where the;



where R is hydrogen or (Jerr]-Cerr] alkyl and x is zero or from2 to 10.
The primary am ne or secondary anine substituent on the solid supported
scavenger readily reacts with excess anmne reactive reagent in the library
form ng process 39 taught herein to
coval ently bind said excess reagent to the solid support and permt its
sinple renpval as a solid phase. The ef @& ive avail abl e amine content of
the solid supported scavenger nay be readily determ ned by conventi onal
chem cal anal ysis techni ques. Wt of Operatign for the amide library
Process - Step (d): The final stép in the anmde library forning
process of the invention is purification of the |library conpounds by
separating the reacted and unreaste<(csg) +ed—aHpor t.ed scavenger fromthe
reacti on nmedium of step (c) and recovering a solution of each substantially
purified amde |library conpound. The separation of the solid supported
scavenger fromthe |ibrary conpound di ed in the solvent phase of the
reacti on may be done by any conventi ghal cham cal or physical nethod.
Preferred are physical nethods whi ch\are appNHcable to all nenbers of a

di verse library. Such nethods includex (i) filtration, (ii) centrifugation,
(ii1) decantation, and (iv) washing. tionis a particularly preferred
formof purification. It is practiced by transporting each sol ution of

|'i brary conmpound through a filter nedi ich retains the scavenger and

transfers the

\\’/,NH

O

The group, -(L)-, is a linking group between the
amine radical and the solid support and may be selected
from a bond, or any divalent group. Useful linking groups
are selected from the following:

(bond},
0 (CH2) x
N (CH2)x
CHy (CHz)x —

where R is hydrogen or C1-C19 alkyl and x is zero or from
2 to 10. .

The primary amine or secondary amine substituent on
the solid supported scavenger readily reacts with excess
amine reactive reagent in the library forming process



sol ution phase into a separate vessel. An apparatus using filtration
I $ depicted in Fig. 2, infra. The purification |ast step of the
protess may optionally be supplenmented by a solvent renoval step in which
the solute library conpound is renmoved fromits sol vent by conventiona
processes known in the art; such as evapgration, distillation, freeze
drying, salting out, solvent extraction, dtc. O her Details of the Am de
Li brary maki ng Process: Reaction Medium - The reaction nedium may be
any liquid i h I ' r ristjcs,

40 (%&u?#é: %ralrtr?grﬁytzgr Egg%g%%g% 1215:’:711&(%eé"’?alndcl %%cyﬁsﬁaﬁelaggnt to reactants
are capabl e téfe PedadngurbpEhcandnpprmiiucits simmig ctenoyadulest ansicaity

soluble in PmaseacithenefgdbtiVe available 8difine cortdnt kE Bl doiypport ed
scavenger, both in unreacted aﬁd reagtfd or IS bstantially

i nsol ubt e | FUPRETTed SCAYEPPSH MY By readilyy Qég“uFﬁﬁi on nedi a usef ul
in the processwentfionhd chemitadnanskbysds vesehnidley of orm net hyl ene

chl oride, tetrahydrofuran, and acetonitrile. The Reaction Zone - the
process of the invention may be carried out in any vessel capable of
hol di ng t he Q&tquaild of 5108 n bnel amig ibitary and outl et means.

Preferably t cesA N:inQénfién is carried out in containers
adaptabl e to paralTlel  array syntheses. Nbsthﬁieferably,,the amde library
is formed in starddsr §inel gFgPedn thenamide nbrlwpne foping paocess @t r at ed
in Fig. 1 andieorinveatdenl fkaparappeatios of | tisé rbilehryv dongpounrdsEasgh wel |
may be fill | nd/ aut onmat ed ratus ny. Qof i ch may be
ei t her rranu%%p%gg%éngl&}?e?%Sﬁ%?oﬁgdgﬁreagg%es%#%rsg‘g}sﬁﬁt(?\g]I | brary of
thi s invent issevengerakgorhsheorenotianpredanmtgf cftepl (@l @nss, each
wel I plate hadddrering a solution of each substantially purified amide

library compound.

The separation of the solid supported scavenger from
the library compound dissolved in the solvent phase of the
reaction may be done by any conventional chemical or
physical method. Preferred are physical methods which are
applicable to all members of a diverse library. Such
methods include; (i) filtration, (ii) centrifugation, (iii)
decantation, and (iv) washing. Filtration is a particularly
preferred form of purification. It is practiced by
transporting each solution of library compound through a
filter medium which retains the scavenger and transfers the
solution phase into a separate vessel. An apparatus
using filtration is depicted in Fig. 2, infra.

The purification last step of the process may
optionally be supplemented by a solvent removal step in
which the solute library compound is removed from its
solvent by conventional processes known in the art; such as
evaporation, distillation, freeze drying, salting out,
solvent extraction, etc.

Other Details of the Amide Librarv making Process;
Reaction Medium - The reaction medium may be any liquid
which has the following characteristics:



wel I's containing a separate reaction product (library conmpound). In such
cases, the library conpounds are conveniently identified by their wellplate
nunber and "x" colum and "y" well plate row coordi nat es. A preferred
techni que for practicing the process of the invention is parallel array
synthesis. Wth parallel array synthesis individual reaction products are
prepared in each of nmultiple reaction zofds. The amount of am ne and acyl
hal i de reactants introduced into each reaction zone will depend on the

desired anmount of,.eachlibrary_conpound that is needed.for .cqonduciing
bi ol ogi cal assays(,ﬁa?'g’l’ﬁ \Zln r 85eSSRANIE R r AP HG  BRA nae%’d]s%%ecal ly, the

desi red anount ofrdadueaty erepcapdbile 6f ofioimimg ragremettiord@radudtgr ans.
41 P ti f ' It : f
ropor '0“%vh&chL%%Cts%%%an%é‘ﬁ*o&ofﬁﬂﬂé mn@‘%yr?"h&%’ﬁbrﬂ(ﬁat-“(“ﬁ)

am ne reactant in each reaction zone Ts represente e sy
where (n) represents @& equival ents of the primary or secondary anine

react antdput ! Btgtza ft@@CTsitoQﬂdZQﬁ pﬁrlteg !;Ba{'&t‘igéf)/%&?laiﬂdﬁlf{ééﬁtﬁd’ gaki ng
process descri be rein. the ac hal i eac i S reactant used in
excess. The armur“f‘ln%gfrez?&le%hgpfé‘e ﬁgeﬁu{gﬁ{z?ﬂgh%ﬂi%nué%( W1 dydtthed as at
| east 1.1(n) and ymeeftdoabimedduicar ger excess in the range of from 1.25(n) to
5(n), where the l.all-e lsS..a ; eV] fi i ilgggetry of
the reaction and ¢ 1&%&1atzife§%]:tg.?>ne§\&8\5;§l {elggﬁ%i gﬁt%ﬂggp$%€§se%%§ o(r‘riqiay e done
by ref er enceénendditgniare tiodueae, TRElorofamm: i etlaylene @ekPxide nsure at

| east a 10%tdtFaHyidrBTurise ,e4easacetoheratyl halide to drive the reaction
to conpletion, thereby renoving the am ne reactant from each reaction zone
used to create the amde library. Thus, for exanple, if 1.25(n) - a 25%
nol e excess - of Thee Readtiloal Zdaer eathanprosedesof ethe t imveritliionmuayofbe

chi ot de woul i hed St 3 ?E‘*zé“i%#%% cRpabl8 BECHBRAI AT Gtd o i, 0o 0!
t he react i orFeasttd oo medivm gndhbaviipgaiplesnpodnaut beti pganeagent s.
Preferably apsfdrhISINPRIS 9302232 bE 2HdedniBnefoAMPENtasrdd Ch@ntid O
containers adaptable to parallel array syntheses. Most
preferably, the amide library is formed in standard
wellplates, such as the 96 well wellplate illustrated in
Fig. 1 and/or the wellplate apparatus illustrated in Fig. 2.
Each well may be filled by multiple and/or automated
apparatus, any of which may be either manually or computer
controlled.

The diverse amide library of this invention may take
the form of a pluraiity of wellplates, each wellplate having
wells containing a separate reaction product {(library
compound). In such cases, the library compounds are
conveniently identified by their wellplate number and *x*
column and “y* wellplate row coordinates.

A preferred technique for practicing the process of the .
invention is parallel array synthesis. With parallel array
synthesis individual reaction products are prepared in each
of multiple reaction zones. The amount of amine and acyl
halide reactants introduced into each reaction zone will
depend on the desired amount of each library compound that
is needed for conducting biological assays, archival storage
and other related needs. Typically, the desired amount of
library compound is from 1 microgram to 50 milligrams.



neutralize the acid, HX, formed by the reaction. The reaction zone is
mai ntai ned at a tenperature and for a tine sufficient to permt reaction of
t heam ne and acyl halide amne reactants, that is, to conplete consunption
of the am ne and form an anmount of ami de |ibrary conpound necessary to
conduct bi ol ogi cal assays to deternine tgg efficacy of the prepared |library
conpounds. The tinme, tenperature, pressure of the conbinatori al
reaction zones used for the creation of l|ibrary conpounds are not critical
aspects of the invention. Reaction times for a single step of the reaction
are generall fron10 1 seconds to 24 hours with tines of 1

42 second &R0 : 8 --;;. i BIORE: at ure of the

reaczlol[l {Tﬁy Ibe &m%é hﬁm@tabw ambﬁtaw@gactﬁuetfmeaafm ﬁ%adtﬁloam(iddaelo ﬂsoi ICI ngd
point o e liquid,r era etween - r]C an
o0l er ] C SR eRsrer vt SREOBERPOL DLRhy” orERErs ot a eSSy

t enper at ur eeduvalen2@| erfr kBe fefimaryprbseocgndany niienresd:talite pugact i ons

may be condq_é?p ric pressure or superatnospheric pressure
(viz., 60Kg err}e%%?%é%D%&ﬂ% errL absol ute), but anbient atnospheric
i

pressure (about ﬂ@B@@eKélﬁﬁFéﬁerléﬁs b¥é¥Y|@a ryrecesy sascribed
Endpoi nt detrivdiRattheN acyih8ateaBl ebhepant 1@%1&@%&@&1&3"% itthe ami de

and acyl halide reac nt naéng geterg1§ g g% %% of conventi onal
t echni ques. e@fﬁ?%th et AF¥L| Bget9enitd ttb% IRFe Sy&SRESREe | f
t he am ne rehzuiwﬂlneﬁ.ambataﬂéaatly menwvaﬂdfpnefeh@bhpaxtlargannexness

Sequence of Pai balhoe The cadd 11,98 4 #Bes?ﬁw L8 nen dare

and base to I"on zone ace exanpl'e, the
ani ne react akf#t &ﬁaypnﬁé’wstlh’aldleflaéded et ﬁéoi@hla@mm% the Ircﬁ@éﬂlltﬂp

addi tion of atz{ua Auldigie JredelidthileAt ¥bEGhYSET 8. réddSitlnadelne the
am ne and ac hiw_de eactants na be si myl aneouslé éf ed fo each
t t

reaction zo LeDCE ton SEHRRS §/ mARRFA: nett 1ffe ¥r a
time sufficiesdd tw fdersnirie weadieagn af 183 dtoichiomacyic hetdeks refadiant and -

sai d Scaven95£yl-ﬁﬁ¥fﬁ£|€6 dﬁ%% %%%tkgactlon to completion, thereby
removing the amine reactant from each reaction zone used to
create the amide library. Thus, for example, if 1.25{(n) - a
25% mole excess - of the acyl halide reactant is desired,
then 107 mg. of benzylamine would be used in step (a) of the
process and 176 mg. of benzoyl chloride would be used in
step (b) of the process.

Base is added to the reaction zone containing the
library compound forming reagents. Preferably a solid
supported base is added in an amount sufficient to
neutralize the acid, HX, formed by the reaction.

The reaction zone is maintained at a temperature and
for a time sufficient to permit reaction of the amine and
acyl halide amine reactants, that is, to complete
consumption of the amine and form an amount of amide library
compound necessary to conduct biological assays to determine
the efficacy of the prepared library compounds.

The time, temperature, and pressure of the

combinatorial reaction zones used fog the creation of
library compounds are not critical aspects of the invention.
Reaction times for a single step of the reaction are
generally from 0.1 seconds to 24 hours, with times of 1



requires only mnutes but the selection of reaction conditions that may be

used is the sane as set out in the preceding section. Am de Library
Protess - Reaction Schene: An illustrative reaction schene for the
formation of amde libraries is given in Schene 1, as follows:

43 ° Schene 1 USE OF AM NOVETHYLATED
POLYMER FOR 'MAKI NG AM DE COMBARATORI AL LI BRARIES STEP 1 -
Synthesis of Am de [err] STEP 2 - Renoval of excess R err] COC

H2N [err] reparaL] . ADi , P L
secondary aﬁﬁﬁgnFIFOigaggég?%e§£+€ggﬁ%%hfﬁa%Itgﬁ%%ﬁic&?%lggﬁgagégﬁ?gs
et hanol - f r e@fchher sPackiant Mavinbe xaws st epergliureh katvween tPe sxgezing

stoi chi onet oG n@xaaASthb BEYLIARY! BoIE: AENEnd ViZquid Yeadtion medium,
but is generally between -100C and +60°C, with 10°C to 40°C
being preferred and near ambient temperatures (about 20°C-
30°C) being most preferred. The reactions may be conducted
at subatmospheric pressure or supgratmospheric pressure
(viz., 60Kg./m2 - 21000 Kg./m?
absolute), but ambient atmospheric pressure {about 10330
Kg./m2, absolute) is most often used.

Endpoint determination - The completion of the
reaction between the amide and acyl halide reactant may be
determined by a number of conventional technigues. One
method is to use thin layer chromatography to determine if
the amine reactant is substantially removed from the
reaction zones.

Sequence of QOperation - The addition of the acyl
halide, amine reactants and base to the reaction zone may
take place in any order. For example, the amine reactant
may be initially added to the reaction zone followed by
addition of the acyl halide reactant, or vice versa.
Alternatively, the amine and acyl halide reactants may be
simultaneously charged to each reaction zone.

The reaction zone is maintained at a temperature for a
time sufficient to permit reaction of said excess acyl
halide reactant and-said scavenger. Typically, the reaction
requires only minutes but the selection of reaction
conditions that may be used is the same as set out in the
preceding section.

Amide Lil E - R . Scl .
An illustrative reaction scheme for the formation of
amide libraries is given in Scheme 1, as follows:



supported di net hyl am nopyri di ne or piperidi ne-N-polystyrene to neutralize
HCl °rel eased in the reaction) to forman am de product (13) contam nated

wi th acyl chloride. In Step 2 there is added to the reaction product of
Step 1 a stoichionetric excess of solid supported scavenger (4) in the form
of am nonet hyl at ed pol yner (aninonethylaé$d pol ystyrene, avail able from

Al drich Chemcal Co.). This scavenger reSTn-bound prinmary amne reacts to
forma coval ent bond between the resin bound am ne functionality and the

acyl chloride, yielding a resin boun%gﬂﬂ£££;515). In a final step (not
i llustrated). the product _am de and scavenger in chl orof orm nmedi um are
filtered through a cottopSE OF AMINOMETHYLATED POLYMER FOR 44  plug.

The resin retai ned by tNEKDN@OAMIDE icREINATORTAL. pIBRARTIERY washing with
additional chloroform A purified am de product is retained (in solution)

and may be i ted f of_.re Lon Jqedi um by gol vent evaporation. [|V.
Car bamat e cognﬁlﬁafor iée’iﬁﬁir}?rl rg&t A%éLﬁigr al Descrépt I on: The carbamate
library of t  nyenti op 4 conbinatorial |ibfjary forned (1) primary
am ne or sec@ﬁygﬂg am n@'#ss@’g'?t ant and @i %e@c&é%@?

hal of ormat e react ant.
| ndi vi dual ®qRLMHBt e | | RGO cod¥8iads ar ENEPr eseMsed by RUEOgENer alHCl

formula (V): [drr] where R err],
Rl err], and Rﬂé}r] are sud3lituents defined Joel d#)in sections V, VI, and
VI, A preferred carbamate library is fRarmed from di verse am ne

reactants and di verse organohal of ormate reactants.

STEP 2 - Removal of excess R3COCl

HaN

(025¢q) TID Ron N
R,COCI > \“/ \®
o
as)

)

In Step 1 a primary or secondary amine (1) is combined
in a non-nucleophilic solvent such as ethanol-free
chloroform with an excess of acyl chloride (12) and a
stoichiometric excess of neutralizing agent (viz., solid
supported dimethylaminopyridine or piperidine-N-polystyrene
to neutralize HCl released in the reaction) to form an amide
product {13} contaminated with acyl chloride.

In Step 2 there is added to the reaction product of
Step 1 a stoichiometric excess of solid supported scavenger
{4) in the form of aminomethylated polymer (aminomethylated
polystyrene, available from Aldrich Chemical Co.)}. This
scavenger resin-bound primary amine reacts to form a
covalent bond between the resin bound amine functionality
and the acyl chloride, ylielding a resin bound amide (15).

In a final step (not illustrated) the product amide and
scavenger in chloroform medium are filtered through a cotton



The follow ng sections V, VI and VIl describe a conbinatorial solution
phase process for nmeking carbamate |ibraries. V. Carbanate conbi natori al
| i btary - Process for naking by scavenger assisted solution phase process.
This invention is a scavenger assisted conbinatorial process for preparing
a |ljbrary of conpounds having a carbanati scaffold with three variable
substituents, said conpounds represented Sy the formula (V);

45 [err] sai d process conprising the
steps of: ) LN . :kg ctign e |_aa n

equi val ent spcj)‘%lgé 58P§eﬁ§9§%|% 'lt'é;l%%? r?ﬁbér leélcgé(r?l%ar H":f{’r‘%(an)ec%re}({é"‘azc)tfant

r epr esent ed PEpPAuRE Pyrwashing with additional chloroform. [err] wher e

Rlerr] and R gukliraed bnd&ecprsabéy 582 Hithdd od ¥d10880n3"dnd may
non-lnterfeklng sgbstlt ents, provided thag, ?%é] nd R[errg are . not both
hydrogen; Pe 1fp ﬁﬁﬁiingr?ﬁ b creacaen dﬁ"P‘i‘dgi sﬁé’ﬁn(ta)e"é REEFAPHg a

l'iquid medi um (i) at least 1.1(n) equivalents of an
or ganohal of gvmat earbamateeobmoimytéiialt ar - General Description:
[err] The WHEHEmALLS1 B85 L ANhE Sidnt i 11°Y

combinatorial library formed from (i) primary amine or
secondary amine reactant and (ii) organchaloformate
reactant. Individual carbamate library compounds are
represented by the general formula (V):

0
Ry ’/JL\\
\T OFg V)

Rz

where R1, R2, and R3 are substituents defined below in
sections Vv, VI, and VII.

A preferred carbamate library is formed from diverse
amine reactants and diverse organohaloformate reactants.
The following sections V, VI and VII describe a

combinatorial solution phase process for making carbamate
libraries.

process for preparing a library of compounds having a
carbamate scaffold with three variable substituents, said
compounds represented by the formula (V):



interfering substituent; or, (1i1) at least 1.1(n) equival ents of

an ° or ganocyanof ormate, represented by the forml a,

[err] where R3 is a non-interfering substituent;

and ; 46 (i) adding to
each reaction zone a base in an mount sufficient to neutralize
the acid, ' HX, forned; c) adﬁ'ng to each reaction zone of step
(b) a solid supported am ne functional scavenger represented by the

f ormul a; [erpl wherein; is a solid-support

divalent linking group, (amne)_is eithjr a primary or secondary am ne
substituent; and addi ng said scdlsgge an anoqurat | east equal to the
excess equival ents of unreacted orgdhohal of@Rsmat e gactant used in step
(b), and maintaining said reaction zone at a tenperature and for a tine
sufficient to permt reaction of saigl excess organohal of ormate reactant and

sai d scavenger, .
said process comprising the steps of:

a) adding to each reaction zone at least (n)
equivalents of a solvent soluble primary or secondary amine
reactant represented by the formula:

N \NH

Rz-/
where Rl and R2 are independently selected from hydrogen and
non-interfering substituents, provided that R and Rz are
not both hydrogen;

b) adding to each reaction zone of step (a) containing
a liquid medium;

insoluble in the liquid medi um of thi}:ﬂ:ﬁfion zone, and -(L)- is a

(i) at least 1.1(n) equivalents of an
organohaloformate, represented by the
formula,
R30C(0)X
where X is halogen énd R3 is a non-
interfering substituent; or,

(ii) at least 1.1({n) equivalents of an
organocyanoformate, represented by the
formula,

0

BN

R3O CN

where R3 is a non-interfering substituent;
and



d) separating the solid supported scavenger from each reaction zone of step
(c)"and recovering each substantially purified carbamate |ibrary conpound.
The "addi ng to each reaction zone" requirenent for the ami ne and either

or ganohal of ormat e or organochl orof ormate reactant in steps (a) and (b)
nmeans that different amnes and either opganohal of ormates or

or ganochl orof ormat es nmay be added to each reaction zone in the library
form ng process, if desired. In one enbodi nent of the process of the

invention, each conbi naii PnaQdiRdi 48 edtch atddtali o Gmehal shaemaheagr
or ganochl orof ormate added to each. | jbrary reactiqn zoggﬁ(gbgg, well's of a
e ‘e

wel I plate) is differenfmOHRsSW: efte Gt Iz& ach row of a
wel | pl at e appar at HX, ( fisrmedl; Fig. 1) and the same al dehyde reactant may be
added to the sanme colum of a wellplate apparatus to give a different

conmbi nation of reactants in each well (viz., reaction zone) that wll
expectantly yi el ¢) adding to each reaction zone of step (b)4a sodidifferent
library compappdrt 8t shiAkl ¥Feh¥e 1 9081 Ssddvdiydie il t@dhdyethepl i cate
sanpl es, the sane conbi nation of am ne and €ither "organohal of ormate or

or ganochl or 6P8FH&Eé may be added to different reaction zones. Det ai I of
Qperation for the Carbamate Li Prﬁcess %uig 8 (a): The carbamate
| i brary maki ng process is condu d usr'ng iA S éﬁ za) pri mary and/ or

secondary aWhQ?%iﬂhiCh are the sane as described for step (a) of the Am de

Li brary Process, slpra., the disclosure whi ch is incorporated herein by
ref erence. Detail of Operation for th r bamat e Library Process - Step
(b): The or ganohal of ormat e react ant step (b) of the carbamate

|ibrary makijRg,Pue8¢8SsGhpbPe LANETULLE 15 P ERANE T unh o @Ha! 2,
Rierr] GC( O X ) . . .
reaction zone, and -(L)- is a divalent linking group,
(amine) is either a primary or secondary amine substituent;
and adding said scavenger in an amount at least egual to the
excess equivalents of unreacted organohaloformate reactant
used in step (b), and maintaining said reaction zone at a
temperature and for a time sufficient to permit reaction of
said excess organohaloformate reactant and said scavenger;

d) separating the solid supported scavenger from each
reaction zone of step (¢) and recovering each substantially
purified carbamate library compound.

The *adding to each reaction zone® requirement for the
amine and either organohaloformate or organochloroformate
reactant in steps (a) and (b) means that different amines
and either organchaloformates or organochloroformates may be
added to each reaction zone in the library forming process,
if desired. In one embodiment of the process of the
invention, each combination of amine and either
organohaloformate or organochloroformate added to each
library reaction zone (e.g., wells of a wellplate) is
different. Thus, the same amine may be added to each row of
a wellplate apparatus (as per Fig. 1) and the same aldehyde
reactant may be added to the same column of a wellplate
apparatus to give a different combination of reactants in
each well (viz., reaction zone) that will expectantly yield



where X is halo and R3 is a non-interfering substituent selected from
nonfinterfering radical selected from Suitable non-interfering radicals are
Cerr]-Cerr] alkyl, Cerr]-Cerr] alkenyl, (err]-Cerr] al kynyl,
Cecr]-Clerr] alkoxy, Cerr]-Cerr] aralkyl, Cerr]-Clerr] alkaryl,

C[err] Cerr] cycloalkyl, Clerr]-(err] g0ycl oal kenyl, phenyl, substituted
phenyl, toluyl, xylenyl, biphenyl, (err]-(err] alkoxyalkyl, (err]-Cerr]

aIkyIsquinyI, C[err]-C[err] al kyl sul fonyl, - (CHerr])[err]-O(aryl),
aryl, subshiﬁuﬁférenyl11hﬂhﬂYnoom¢¢mmmcmﬂAQMernﬂan&ﬂyalwwerehétenecyclic

di cal de f
(08! SRR 8O BhELatYob £l Safon ' 4 Al Yottt by [T on

Jerr] al kémine @Pérﬁ}tbFéroygame&yOfQImﬁﬁq QqeﬂﬂanQQM forpake] - Jerr]
al karyl, Cpg bechﬁaéh EMCHPEE£¥éntC}éHédiéﬂE%dﬂeé&“'Oa|kenyl phenyl,

aryl, and substituted aryl Particularly preferred are

or ganol hal of or mat es where the hal o group is chloro and the organo group is
al kyl . etail of eration for the Carbam Libr Rafoetesed —

or ganohal ofQr mat are aliphatic, aromati c and heterocyclic hal of or mat es
havi ng a négﬁgg#gi-melght of from94 to 600. Il lustrative

or ganohal of or maffbec capbamateslibaary makingcorocese bardeniuatad hsing
making progesss Cﬁ ) | BYERAEON o659 03S éé?!drﬁiﬁp( C&zﬂﬁ{@é‘%ﬁi&&”ﬁ&%s te

9- quorenyIneth of ormai e E enyl chl orof ormat e
4- chl or oph&¥0e é‘ﬁl GPéFSiLF?ﬁtiefOr stept k) %I%‘P%f%q‘m duibrany, fgagess,
chl orof or netu@ra., thdydistlesefer 88t &hich isobhtykpohhoedf heretia by

2- et hyl hex | f ormat e et hyl chl orof ormat e 2- br onoet hyl
chl or of or %Eg%&e% %2 chl oroet hyl chl orof ormat e 1- chl or oet hyl

chl or of or mat e all'yl chl oroformate n- propyl chl orof or mate
butyl chlo i186% ration for th Libr P -

ib):

The organohaloformate reactant in step (b) of the
carbamate library making process of the invention is
represented by the formula,

R30C{0)X
where X is halo and R3 is a non-interfering substituent
selected from non-interfering radical selected from Suitable
non-interfering radicals are C1-C10 alkyl, C2-Ci1p0 alkenyl,
C2-C10 alkynyl, C1-Cip alkoxy, C7-Ci2 aralkyl, C7-Ci2
alkaryl, C3-Ci10 cycloalkyl, C3-Ci10 cycloalkenyl, phenyl,
substituted phenyl, toldyl, xylenyl, biphenyl, C2-C12
alkoxyalkyl, C1-C¢ alkylsulfinyl, C1-C10 alkylsulfonyl, -
(CH2)m~0-(axryl), aryl, substituted aryl, amidino,
fluoroalkyl, aryloxyvalkyl, heterocyclic radical, substituted

heterocyclic radical, and nitroalkyl; where m is from 1 to
8. Preferred non-interfering radicals are C1-C1¢0 alkyl, C2-

Cig alkenyl, C1-C10 alkoxy, C7-Ci12 aralkyl, C7-C12 alkaryl,
C3-C10 cycloalkyl, C3-Ci0 cycloalkenyl, phenyl, aryl, and
substituted aryl.

Particularly preferred are organolhaloformates where
the halo group is chloro and the orgaﬁo group is alkyl.
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n-hexyl chloroformate octyl chloroformate

2,2, 2 trichloro-1,1-di nethyl ethyl chloroformate 2,2,2-trichl oroethyl

chl or of or mat e chol esteryl chl oroformate 4-ni trophenyl

chl o of or mat e 4-ni trobenzyl chl orofornmate (-)-nment hyl

chl ar of or mat e 4-t-butyl cycl ohexyl chkorof ormate cetyl

chl or of ormat e (+)-1-(9-fluorenyl)ethyl chlorofornmate | sopr opyl

chl or of or mat e . 3-chl orocycl ohexyl chl oroformate decyl

chl orof ormat e Prefpeybdcotgandahefermates are allphatlc, aromatic
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2- chlorobengéﬁ §¥E8$§?2F2%8 ﬂg{g&orm ?orggﬁ%ugi F%ﬁb %ﬁ%&iéﬁggﬁt(?ﬁnenthy

chl or of or raf&om 944tg. BPfet hoxy- 2- nltrobenzyl chl or of or mat e cycl opent yl

chloroformate  rifubdutevs! @P@&ﬂéh&iﬁf&ﬁiaﬁf pound?%hﬂ%ﬁ@okeﬁor mlat e
|.uor ophen

Bt o s ShERR cnramhLer PR sl e shocses. ot £ GATELon
chl or of or reage as fokivwsxycar bonyl phenyl chl orof ornate
1-ch|oro-Z-?Ethgﬂéggg%F@%4%éofornate (+/-)-1,2,2,2-tetrachl oroet hyl
chl or of or mat'e hyl chl orof ormate nyristyl
chloroformate 9- é;BPﬁﬂ%X¥m@EthwthﬂrnﬁmeatechIoronethyl chl or of or mat e.

phenyl chloroformate

4-chlorophenyl chloroformate

methyl chloroformate

benzyl chloroformate

vinyl chloroformate

isobutyl chloroformate

2~ethylhexyl chloroformate

ethyl chloroformate

2-bromoethyl chloroformate

2-chloroethyl chloroformate

l-chloroethyl chloroformate

allyl chloroformate

n-propyl chloroformate

butyl chloroformate

n-hexyl chloroformate

octyl chloroformate

2,2,2-trichloro-1,1-dimethylethyl chloroformate

2,2,2-trichloroethyl chloroformate

cholesteryl chloroformate

4-nitrophenyl chloroformate

4-nitrobenzyl chloroformate

(-)-menthyl chloroformate

4-t-butylcyclohexyl chloroformate

cetyl chloroformate _

{(+}-1-(9~-fluorenyl)ethyl chloroformate

isopropyl chloroformate -

3-chlorocyclohexyl chloroformate

decyl chloroformate

oleyl chloroformate



In step (b) a second reagent addition (iii) of neutralizing agent is used
to neutralize the acid, HX, resulting fromthe reaction of the acyl halide
and'the am ne reactant of step (a). Conventional neutralizing agents such
as alkali and al kaline-earth hydroxides nmay be used. However, it is
preferred to use a resin bound base suchggs polyvinyl pyridine as a solid
phase scavenger of HX fornmed in the course of the reaction. Resin bound (or
ot her solid) neutralizing agents may be conveniently renoved fromthe

reaction ig thebggaaa@é%pncm(%gbﬁ@maﬁgfrg. bThe ?rmunt of agi g HX2 o

anticipated to or . eternmn y reference to Schene 2, infra,

nanely. 1 nole ogugﬁngﬁ?d:?&ﬁ§hﬁhﬁQ£?ﬁm%%ﬁ-ne reagent that reacts.

50 Detai|l of (Rechiopobémzyl hehXeardfomtatrd i brary Process - Step

The soIid-supporagghfgggggggi éﬁi¢§§¥%£££géua carbamate form ng process of
Ss solu

the invention to renove éex e organohal of ormate reagent. The solid
state scavenger (%) riegrelehteilomoforangts nul a: [err]

The scavenger usgdsigihbtBoPl PRt KB HRI NAIdrdfRiReess is the same as

t hat described in tge rio sgﬁtio entitled, "Detail of QOperation for the
Ani de Library Pr&¥elepeneyt CRIQTOLQIMILE | the disclosure of which is

i ncor por at ed her erbubyleptiskael  clekaapfodnette any nention of acyl halide

in that section #3n£ﬂ%%¥ﬁi§@éf5{hé€$’use of organohal oformate in this
0 ron 1or th
&y

section. Det ai éra e Carbamate Library Process - Step
The final step oP-thiviachbproformakery naki ng process

4-bromophenyl chloroformate
4-fluorophenyl chloroformate
4-methoxyphenyl chloroformate
2-nitrophenyl chloroformate
4-methoxycarbonylphenyl chloroformate
1-chloro-2-methylpropyl chloroformate
(+/-)-1,2,2,2-tetrachloroethyl chloroformate
2,2-dichloroethyl chloroformate
myristyl chloroformate

cyclohexyl chloroformate
chloromethyl chloroformate.

In step (b) a second reagent addition (iii) of
neutralizing agent is used to neutralize the acid, HX,
resulting from the reaction of the acyl halide and the amine
reactant of step (a). Conventional neutralizing agents such
as alkali and alkaline-earth hydroxides may be used.
However, it is preferred to use a resin bound base such as
polyvinyl pyridine as a solid phase scavenger of HX formed
in the course of the reaction. Resin bound (or other solid)
neutralizing agents may be conveniently removed from the
reaction in the separation step (d), infra. The amount of
acid, HX, anticipated to be formed may be determined by
reference to Scheme 2, infra, namely, 1 mole of HX formed
per mole of amine reagent that reacts.



I's separation of the scavenger fromthe reaction zone. This step is the
sanet as that described in the section, entitled, "Detail of Operation for
the*Am de Library Process - Step (d)" supra., the disclosure of which is

i ncorporated herein by reference; except that any nention of acyl halide in
that section is equivalent to the use of 8rganohalofornate in this section.
O her details of the-Carbamate Process: The details of requirenents
for reaction nmedi um reactlon zone, proportlons of reactants, reaction
conditions,,--gghn | a tan or

t he car bamatée conbl ral | ' e E g € he
section, entEdled, "CIher Details of the Anlde L|brary maki ng process
supra., the di SClrﬁéuéélQﬂ—ﬂﬁpﬁcbrttédléWé}ﬁj@ﬁ etk heyerd rinbxsh:eei:awamate

51 except .t hat an§ mention h HY q: n that section |s egilvalent
to the use 6P*B*Hdn ﬁgFB?ﬁrﬂﬁtE TS %ﬁﬂannFemovgéﬁﬁfﬁﬁFe P8

Process - Rezgtnohaboliempate redgent!| usThatsoldd edeticoscaviengerf as the

forrratlon OfreEﬁ-EQ@HEES Hbgﬁégﬁglﬂ}? jiven in Schene 2, as foll ows:

Sche THYLATED POLYMER I N THE
PURIFICATION OF CARBAMATES STEP 1 - Synthesis of Carbanmate [err]
{L) —{(amine)

The scavenger used in this carbamate combinatorial
process is the same as that described in the
prior section entitled, "Detail of Operation for the Amide
Library Process -~ Step (c¢)", supra., the disclosure of which
is incorporated herein by reference;, except that any
mention of acyl halide in that section is equivalent to the
use of organohaloformate in this section.

Detail of Operation for the Carbamate Librarv Process - Step
{d):

The final step of the carbamate library making process
is separation of the scavenger from the reaction zone. This
step is the same as that described in the section, entitled,
*Detail of Operation for the Amide Library Process - Step
(d)* supra., the disclosure of which is incorporated herein
by reference; except that any mention of acyl halide in that
section is equivalent to the use of organochaloformate in
this section.

Other details of the Carbamate Process:

The details of requirements for reaction medium,
reaction zone, proportions of reéctants, reaction
conditions, enpoint determination, sequence of addition of
reactants for the carbamate combinatorial process is the
same as that described in the sectioﬁ, entitled, *Other
Details of the Amide Library making process", supra., the
disclosure of which is incorporated herein by reference;



STEP 2 - Renopval of excess R err] OCOC H2N [err]
Preparati on of Carbanmates: In Step 1 a primary or secondary am ne (1)
i s ¢onbi ned ig a non-nucl eophilic solvent such as ethanol -free chl orof orm
with an excess of alkyl chloroformate (22) and a stoichiometric excess of
neutraI|Z|ng agent (viz., solid supported dlnethylan1nopyr|d|ne or

pi peri di ne- N-polystyrene to neutralize HO! rel eased in the reaction) to
forma carbanate product (23) contam nated with al kyl chl orof or mat e.

52 e re.is ad ed to_the

otoi chi omet ISXCaRE. SeT AnyorRREEfn B, v ECASLIGR, 1 A, er ¥l ahof

ani nomet hy| s@ud-vedlepteto ghenvset hfl ergdnpbajsfyrmates mam:\:ﬁ:)IS@qtrlm

Al drich Chem cal Co.). This scavenger resin-bound primary amne reacts to
forma coval ent bond betmeen the reS|n bound am ne functlonallty and the
al kyl LA QMg ROLE LR 2GRS : In a final
st gp (not i :cl :Jst rzai &d)ldsh&a&ﬁ@éuﬁbaéaibﬁnﬁéneﬁédfﬁﬁaﬁmgﬁcﬁmadtlﬂti)dﬁ Q;;]fpf olr m
mediumare filtere a cotton u resin ret e the plug
is rinsed fre&d cﬁmag:r og& e\fa%ﬁi ﬁbv%lt %n %%ﬁ?lf‘ nal %%I%?@f n"ly A purified
carbamat e product is retalned (in solution) and nmay be isolated free of
reacti on nedi um by sol vent evaporatiosr_‘.hg:mg 2

USE OF AMINOMETHYLATED POLYMER
IN THE PURIFICATION OF CARBAMATES

STEP 1 - Synthesis of Carbamate 0O
(1.00eq.) (1.25¢q.) Ry (excess)
R,R,NH + R,000C1 -22%¢ ORs + R,0COCI + HCI
4 @2) |
R

STEP 2 - Removal of excess R30COCl

HoN

(0:25eq) \@ ReO N

o]
@) (25)

Preparati f r :

In Step 1 a primary or secondary amine (1) is combined
in a non-nucleophilic solvent such as ethanol-free
chloroform with an excess of alkyl chloroformate (22) and a
stoichiometric excess of neutralizing agent (viz., solid
supported dimethylaminopyridine or piperidine-N-polystyrene
to neutralize HCl released in the reaction) to form a
carbamate product (23) contaminated with alkylchloroformate.



VI. Sul fonam de conbinatorial |ibrary - General Description: The

sul fonam de library of the invention is a conbinatorial |ibrary having

| i btary compounds represented by the formula (L): [err] where R err],
Rlerr], and Rlerr] are defined in the follow ng sections. A preferred
sul fonam de library is fornmed fron1divers§ am ne and di verse

or ganol sul f onyl hal i de" react ant s. The follow ng sections VII and VIII
descri be a solution phase process for naking sul fonam de conbi natori al

l'i braries. Vi ripiion of t sfave r [ d Lonephase
process for maki #\8 gﬁ%ﬁpéna%%ée c?bsnba?ireldaﬁ%%oalrl% | lf%%%:tgéﬁmp%?hgé#nggnt I on.
Thi s invent Sbapi § a stavehieretisyd seuressof matldd suppested SeRVERERAri ng a

library of qaPoHNEReNa¥ A% A aminomethylated polymer (aminomethylafed
sul fonam de scaffold wth three variable substituents, sal co%ggunds

r epr esent edPBYYFRETEBE mAYRT1gble fxgm jaldrich Chemical Co. S

scavenger resin-bound primary amine reacts to form a

~ covalent bond between the resin bound amine functionality
and the alkyl chloroformate, yvielding a resin bound
carbamate (25).

In a final step (not illustrated) the product carbamate

and scavenger in chloroform medium are filtered through a
cotton plug. The resin retained by the plug is rinsed free
of product by washing with additional chloroform. A
purified carbamate product is retained (in solution) and may
be isolated free of reaction medium by solvent evaporation.

mi in i i = ral
Description:

The sulfonamide library of the invention is a
combinatorial library having library compounds represented
by the formula (L): _

R O\S /0
\N/ \Fla L)
.
where R}, R2, and R3 are defined in the following sections.

A preferred sulfonamide library is formed from diverse
amine and diverse organolsulfonylhalide reactants.

The following sections VII and VIII describe a solution
phase process for making sulfonamide combinatorial

libraries.

VII. Description of the scavenger assisted solution phase
r kin 1fonami inatorial librari o)
} . €

This invention is a scavenger assisted combinatoric
process for preparing a library of compounds having a



sai d process conprising the steps of: a) adding to each reaction
zoné at |east (n) equivalents of a solvent soluble primry or secondary

am he reactant represented by the formul a: [err]
where Rlerr] and Rlerr] are independently selected from hydrogen and
non-interfering substituents with the prayiso that R err] and Rerr] are
not bot h hydrogen; b) adding toeach reaction zone of step (a)
containing a liquid medium (i) at least 1.1(n) equivalents of an

or ganosul f ony] Al deflesd %aefi@itde%% Eﬂ‘igfe%frgﬁ?blle substituents, said

[err] a non-intertering
substltuentCOQPRPndS repregented bysé&hen fapmadaudl) sufficient to neutralize

the acid, HX forned,; c) adding to each reaction zone of step (b) a
solid supported anm ne functional seavengeip represented by the fornula;
[err] X2 54 wherein; s a

sol i d-support insoluble in the Tiﬂ&ﬁk%ﬁdJunlof tdhg reaction zone, and
-(L)- is a divalent linking group,|

R

said process comprising the steps of:

a) adding to each reaction zone at least (n)
equivalents of a solvent soluble primary or secondary amine
reactant represented by the formula:

Ry
S

where Rl and R are independently selected from hydrogen and
non-interfering substituents with the proviso that R1 and R2
are not both hydrogen;

b) adding to each reaction zone of step (a)
containing a liquid medium;

(i) at least 1.1{n) equivalents of an

organosulfonylhalide represented by the
formula;

R3502X

where X is halo and R3 is a non-interfering
substituent, and;
ii) a base in an amount sufficient to neutralize
the acid, HX, formed;

¢) adding to each reaction zone of step (b) a solid
supported amine functional scavenger -represented by the

formula; '
@——(L) —(amine)



(amine) is either a primary or secondary am ne substituent; and adding said
scavenger in an anount at |east equal to the excess equivalents of

unr eact ed organosul fonyl hal i de reactant used in step (b), and mai ntai ni ng
said reaction zone at a tenperature and for a tinme sufficient to permt
reaction of said excess al kyl sulfonyl | de reactant and said scavenger;
d) separating the solid supported scaveng & from each reaction zone of step
(c) and recovering each substantially purified sulfonamde library
compound. wheré&hf; " adding to each reaction zone" requirenent for the am ne
and organosulfonylﬁallde reactant in steps . (a) and (b) nmeans that different
am nes and organosul fonyl hal i des may beed to each reaction zone in the
library form ng process, if desired. |In“sat enbodi nent of the process of

the inventi g, acg6higosbppatt Oihémlm&eixﬁ%é)&%&%%n Q% oRaLhges added
to each library,teaction zon ate) is different.

Thus, the sgﬁﬁxgﬁ? HReZR§- b%n‘gd'agld)'td"%z?cf&rv&b PEI gt’-“@“ﬁppar atus (as
per Fig. 1)(amdnehelsaeethéﬂeﬂyp&nm&ﬁyﬁdﬁﬂsdﬁundm&yadﬁﬁdetQubbelaagﬁtcolunn

f Il pl t ff f [
cach wel | (578 BBRELG, baLa SediNEnden’ if e s Ly 3 BPLI RS FpobRne
library conf¥gfs egetyabente|of Wﬂn&&;haﬂ|Qrgamnsméﬁbay&hahade replicate
sanpl es, theesa8fBn€ OabEAath 05t & &m N BRI W' 93Y - B3LEdEnTRY De

added to different reaction zone

55  Det ai | “8PePErat FEPTTat e &ﬂ# ditmad & imep saff ipieatsso- permpt (a)

The sul f onaredetiohraf ysabdi ey eads/l STyt BeligendehBt8hePahad)
primary andfg 4 SELQY %g%éran1nes whi ch are the sanme as those described in
n

the prior sectlon e "Detail of Operation for the Am de Library
Process - Step (@) "sepaprbing tthe diclkldsuppoftethiscavieagercfirpmr ahed herein

g%/e[) elz e;enceeactisﬁaténéfo%éé'm Und e cridMedenl LRH3EYRELREESS -
purified sulfonamide library compound.

The "adding to each reaction zone" requirement for the
amine and organosulfonylhalide reactant in steps (a) and (b)
means that different amines and organosulfonylhalides may be
added to each reaction zone in the library forming process,
if desired. In one embodiment of the process of the
invention, each combination of amine and organosulfonyl-
halides added to each library reaction zone (e.g., wells of
a wellplate) is different. Thus, the same amine may be
added to each row of a wellplate apparatus (as per Fig. 1}
and the same aldehyde reactant may be added to the same
column of a wellplate apparatus to give a different
combination of reactants in each well (viz., reaction zone)
that will expectantly yield a different library compound.
Alternatively, where it is desirable to have replicate '
samples, the same combination of amine and organosulfonyl-
halide may be added to different reaction zones.



The organosul fonyl halide reactant is represented by the formul a;

R3S2X where X is halo and R3 is a non-interfering substituent; selected
fromdderr]-Cerr] alkyl, C(Jerr]-Cferr] alkenyl, Cerr]-Cerr] alkynyl,
Jerr]-(err] alkoxy, Cerr]-Cerr] aralkyl, Cferr]-Cerr] alkaryl,
Clerr]-derr] cycloalkyl, (err]-Clerr] gcloalkenyl phenyl , substituted
phenyl, toluyl, xylenyl, biphenyl, C[err§ Cerr] alkoxyalkyl Cerr]-Cerr]
al kyl'sul finyl, Cerr]- C[err] aIkyIsquonyI (CH[err])[err] 0- (aryl), aryl,
substi t ut ed,a d I I gt erocyclic radical,
substitutedT ' ¢ rad nere mis from1l to 8.
Preferred nBﬁQQﬁﬁﬁéaiﬁﬁﬁngﬁibdlcals are (Jerr]- C[err] alkyl, derr]-Clerr]

2: tgpy: C[eH] T}%?éﬁifcﬁiaﬁgrgékﬁﬁré vy Sla®ihl 9&@&&{50;'@{( gﬁﬁilliu&&ﬂr]
oY hna Sibbhe 1 e e e ey i Ay SeckheSky s BRYRRS! YhiBT chLe

ali phat | c, Bhensame, a@rtlimmardﬂgmﬂmhedmgammm&unrl sattden kavibbed,

nol ecul ar | ed
organosulf§ﬁ9?€£T{d8 vé#e éﬁx& 1% tqﬁm§§%%? gﬁ%br%¥ Bégggééor §%§pgroup S
al kyl . 111 uéathtiseen garﬁ@l@@ﬁﬂlmﬁﬁj@ﬁwml@és 1§oﬁﬁ69ﬁ§§r§zﬁf‘—gabﬁ§e¥-7@r use
in the sul fppaphelerdnde ary making process of the invention are as foll ows:
Or ganosul fonyl hal i des - - 1- napht hal enesul fonyl chl oride

56 dansyl chloride 2- naphthalenesulfonyl chlorlde

2- acet am dopéta o1 taiz ot | o & e =l

chl ori de S-EHigokggesulfonyl chl ori de benzenesulfonyl chl ori de

pent af | uor o | fonyl chlori.de 2,5-dichl orobenzenesul fonyl chloride

2- n|trobenzenesuTh@nqtgiﬂmﬁulfnnzihakﬁdﬂtneﬁﬂaapéne§uKﬁaﬁyse@hﬁdrbﬁethe

3, 5-di chl or ep2mhy&t oxybenzenesul fonyl chl oride

2,4, 6- tr||sopropylbenzenesulfonyl chICﬁ éB%X

where X is halo and R3 is a non-interfering substituent;
selected from C1-C10 alkyl, C2-Ci¢ alkenyl, C2-C10 alkynyl,
C1-C10 alkoxy, C7-C12 aralkyl, C7-Ci2 alkaryl, C3-C10
cycloalkyl, C3-C10 cycloalkenyl, phenyl, substituted phenyl,
toluyl, xylenyl, biphenyl, Cz-C12 alkoxyalkyl, C1-Ce¢
alkylsulfinyl, C1-Ci¢p alkylsulfonyl, -(CH2)m-0-{aryl), aryl,
substituted aryl, amidino, fluorcalkyl, aryloxyalkyl,
heterocyclic radical, substituted heterocyclic radical, and
nitroalkyl; where m is from 1 to 8. Preferred non-
interfering radicals are C1-C10 alkyl, C2-Ci1¢0 alkenyl, C1—
C10 alkoxy, C7-C12 aralkyl, C7-Ci2 alkaryl, C3-C10
cycloalkyl, C3-C10 cycloalkenyl, phenyl, aryl, and
substituted aryl.

Preferred organosulfonylhalides are aliphatic,
aromatic, or heterocyclic organosulfonylhalides having a
molecular weight from 114 to 600.

Particularly preferred are organosulfonylhalide where
the halo group is chloro and the organo group is alkyl.
Illustrative organosulfonylhalide halides compounds suitable
for use in the sulfonamide library making process of the
invention are as follows: |
Organosulfonylhalides --

l-naphthalenesulfonyl chloride



2-mesi tyl enesul fonyl chloride 3-nitrobenzenesul fonyl chloride

p- br onobenzenesul fonyl chl oride 4-fl uorobenzenesul fonyl chloride

4- chl or obenzenesul fonyl chl ori de 4-chl oro-3-nitrobenzenesul fonyl chloride
pi psyl chloride 4-nitrobenzenesul fonyl chloride 4-nethoxybenzenesul f onyl
chlorlde 4-tert-butyl benzenesul fonyl chl gride p-tol uenesul fonyl chloride
trlfluoronethanesulfonyl chl ori de trlchléﬁonethanesulfonyl chl ori de

i sopropyl sul fonyl chloride nethanesul fonyl chloride al pha-tol uenesul f onyl

chloride trans-b -Styr ukfonyl chloride 2,2,2-trifluoroethanesul fonyl
chl ori de 1-hexad§%§ﬁ¥ uFﬁgﬁgfh%hloride et hanesul fonyl chloride

2- chl or oet hanesuRfoaphtbhlenesel fory bpeimksxddenyl chl ori de
3-chl or opr Opanes‘QLBEEXEmEBEQ&LﬂEtﬁyPUﬁW&ﬁ%l&tﬂﬂr chﬁdﬁalavl

2- (chl orosul fonyl ) benzoa
2-ni tro-4- (tr|fIGOFBﬁEPH?P?EBHEQH%%u??%ﬁ@%d%hlorlde
3- (trlfluoroneththh&naemﬁashiﬁauylcahbmrtme 1- octanesul fonyl chloride

4-(trifluoroneth benzenesul ori de
(1r)-(-)-10- canp%@%éﬁpféﬁgﬁogﬁ ﬁ%%rf&é d- (+) - 10- canphor sul fonyl chloride
(+/-)-10- canphorpahtaﬁyuocbbenzeeesulanyﬂt¢hﬂ@ﬁ4ﬂ¥a t ol uenesul f onyl

chl ori de. SU'tQbbediﬁhEBQMBeﬁﬁéhgéglf&%yi Omﬂﬁgaéce of the process of

the invention are those represente
2~n1trobenzenesulfony chlorlde

2,4~dinitrobenzenesul fonyl chloride
3,5-dichloro-2-hydroxybenzenesulfonyl chloride
2,4,6-triisopropylbenzenesulfonyl chloride
2-mesitylenesulfonyl chloride
3-nitrobenzenesulfonyl chloride
p-bromobenzenesulfonyl chloride
4-fluorobenzenesulfonyl chloride
4-chlorobenzenesulfonyl chloride
4-chloro-3-nitrobenzenesulfonyl chloride
pipsyl chloride

4-nitrobenzenesulfonyl chloride
4-methoxybenzenesulfonyl chloride
4-tert-butylbenzenesulfonyl chloride
p-toluenesulfonyl chloride
trifluoromethanesulfonyl chloride
trichloromethanesulfonyl chloride
isopropylsulfonyl chloride
methanesulfonyl chloride
alpha-toluenesulfonyl chloride
trans-beta-styrenesulfonyl chloride
" 2,2,2-trifluorocethanesulfonyl chloride
l1-hexadecanesulfonyl chloride
ethanesulfonyl chloride
2-chloroethanesulfonyl chloride
l-propanesulfonyl chloride
3-chloropropanesulfonyl chlorlde
l-butanesulfonyl chloride

methyl 2-{chlorosulfonyl)benzoate



[err] In step (b) a second reagent addition (ii)
of heutralizing agent is used to neutralize the acid, HX, resulting from
the’reaction of the acyl halide and the am ne reactant of step (a).
Conventional neutralizing agents such as al kali and al kaline-earth
hydr oxi des may be used. However, it is PL ferred to use a resin bound base
such as plperldlnonethylpolystyrene as a solid phase scavenger of HX forned
in the course of the reaction. Resin bound (or other solid neutralizing
agents) may be c n |

58 the reacti O%""&Yﬁ?%cﬁ iy éét]{atr o?r%rie{t%g] l() g)enzenfs Sulf?ﬁ%l a(r:r%h?\%ld? aci d,

HX, antici pated 30(%@ﬂf¥#Qﬁ§ﬂ@ﬁh¥Hﬁba@@@@ﬁﬁpﬁé@nﬁ} FBleréfee to Schenme 3,
infra, namely, 11n@@@hﬁgs¢f$gﬂyjnahﬂyyi&gne am ne reactant that reacted.

il of r n h I'f on L
Detail of Cpe atlo(t%if%ué%é%étﬁ%é@ ﬁgizénesuiﬁhonyl chloride

(1r)~-(-)-10-camphorsulfonyl chloride

d- (+}-10-camphorsulfonyl chloride
(+/-)-10-camphorsulfonyl chloride
2-nitro-alpha-toluenesulfonyl chloride.

Suitable sulfonyl halides for the practice of the process of
the invention are those represented by the formulae:

d'o 00
cl

0 ™S
)\§:Cl cl
do g
cl
\Q:s‘ﬁl \'or O Cl
¢l 00 : "“

In step (b) a second reagent addition (ii) of
neutralizing agent is used to neutralize the acid, HX,
resulting from the reaction of the acyl halide and the amine
reactant of step (a). Conventional neutralizing agents such
as alkali and alkaline-earth hydroxides may be used.
However, it is preferred to use a regin bound base such as
piperidinomethylpolystyrene as a solid phase scavenger of HX
formed in the course of the reaction. Resin bound (or other
solid neutralizing agents) may be conveniently removed from



Process - Step (c): The solid-supported scavenger is used in the
sul f onam de form ng process of the invention to renove excess sol uble
organosul fonyl hal i de reagent. The solid state scavenger is represented by
the fornmula: [err] The scavenger used in this
sul f onam de conbi natorial process is the sane as that described in the
prior section entitled, "Detail of Cpera§$on for the Am de Library Process
- Step (c)", supra., the disclosure of which is incorporated herein by

ref erence; e hat an ntjon _of . |, hali Ik t s [ '
equi val ent %gtﬁ%a%%%é%fl%rtggenfsetﬂafr%ﬁﬁ%%lsit& i‘g?fh?‘s‘%ggétiﬁé Q’H‘E%’?%n of
Oper ation fof atikd SUHX orentiideidatindaty Reodosmed Sagpbedieterming@edy i nal
step of the ' ' j p [ r 8kl

réf'éi'ﬁz%é”e retglgtéf%ﬁn?én Y MG PatRdy,| 1 RERET L AR Bbrhde

scavenger fromt IS step 1S the same as that descri bed
in the sectP®h Mekeidpe regatant dhagpdieactéd -for the Amide Library
Process - Step (d)" supra., the disclosure of which is incorporated herein
by referencpet£Xt ) tiHen Sefl faewimildel rderapyvt hat section is

equi val ent %ﬁ éhe u§e%of o[gaposulfonylhalide in this section. Q her
details of ‘ocess: The details of requirenents for
reacti on medi um Theasel - swpmEoriEd poavengerofisr ssetannstheeact i on

59  condit] ' ' LN, e tiaddihi eBmeer €actants
for the sul%ggg%%gfg%%?%g]{fﬁ {Baﬁt@%%s%geosfs%?% ?}%@egarzfg ag tﬁat dgscri bed in
t he secti oneX@ass t pebublexorganesylfjopvdhalidesreggentnr afhentiRiag process”,

supra., thesgtate scavenger is represented by the formula:

@——(L) ~——(amine)

The scavenger used in this sulfonamide combinatorial
process is the same as that described in the
prior section entitled, "Detail of Operation for the Amide
Library Process - Step (c)", supra., the disclosure of which
is incorporated herein by reference; except that any mention
of acyl halide in that section is equivalent to the use of
organosulfonylhalide in this section.

Step (d);

The final step of the sulfonamide library making
process is separation of the scavenger from the reaction
zone. This step is the same as that described in the
section, entitled, *Detail of Operation for the Amide
Library Process - Step (d}" supra., the disclosure of which
is incorporated herein by reference; except that any mention
of acyl halide in that section is equivalent to the use of
organosulfonylhalide in this section.

ll 1 L] " .
The details of requirements for -reaction medium,
reaction zone, proportions of reactants, reaction



di scl osure of which is incorporated herein by reference; except that any
mention of acyl halide in that section is equivalent to the use of

organosul fonyl halide in this section. Sul f onam de Library Process -
Reagti on Schene: An illustrative reaction schene for the formation of
sul fonam de libraries is given in Schene E as follows:

Schene 3 ' USE OF ANINCNETH§ ATED POLYMER I N THE

PURIFICATICN OF SULFONAM DES STEP 1 - Synthesis of Sul fonam de [err]

STEP'Z ) Kﬁht?%n%ﬁf?%%ofgfréééglﬁ¥ﬁééﬂonTagﬁgqfnce of addﬁgw L BE]

Prepar 'on- 0 mary - or secondary
an1ne (1) ixeachbnhadEon ﬁhﬁoﬁulimnamkﬂﬂIqthmﬂaﬁam?aéuﬁﬁoé§séthénéhefree

chl orof orm whinB a8 exaesaegérﬁslé& oy | e | Redtdor(, 2Jent i€ 18435t ®bERRGMRL I C
excess of ngutra£|2| ent,(viz,, solid sgﬁported d%nethﬁlanlnoRgrldlne
or etal Amide LibBrary maki process", supra.,
disclosure of which is incorporated herein by reference;
except that any mention of acyl halide in that section is
equivalent to the use of organosulfonylhalide in this

section.

ul fonamide Libr Pr - Re ion heme ;
An illustrative reaction scheme for the formation of
sulfonamide libraries is given in Scheme 3, as follows:

Scheme 3

USE OF AMINOMETHYLATED POLYMER
IN THE PURIFICATION OF SULFONAMIDES

STEP 1 - Synthesis of Sulfonamide

o 0
(1.00eq.) (1.25¢eq.) R, >s'<’ (excess)
R{RNH + R,SO,C1 8% Rs + RyS0,C1 + HCI
) @ | @
Ro

STEP 2 - Removal of excess R3SO,Cl

HoN

(0.25¢q.) \® Ren_ /H

RSO . RN O
) )}




pi peri di nonet hyl pol ystyrene to neutralize HC released in the reaction) to
form a sul fonani de product (3) contami nated with sul fonyl chloride. I n
Step 2 there is added to the reaction product of Step 1 a stoichionetric
excess of solid supported scavenger (4) in the form of am nonethyl at ed

pol ymer (am nonet hyl at ed pol ystyrene, avg&lable fromAl drich Chemcal Co.).
Thi s scavenger resin-bound primry am ne®reacts to forma coval ent bond

bet ween the resin bound am ne functionality and the sul fonyl chloride,

yi el ding a pesi ( s¢! d.onam de . In a final step (not

I 1l ustrateo TE pPr oduct St ' =dnd scavenger in chloroform medi um are
filtered through a cotton plug. The resin retained by the plug is rinsed

free of product by #eshi NG Yhiimddidy Yaloneliryr ab@h& (&) PEsT EbBBined

sul fonam de, product is retained (i'n solution) and may be. i sol ated free of

reaction meditufn BOPSRRGESRP SREERt sugh ps 8§H€%83'§E§8tion Schene -

for maki ng enldeoformbalbet can asdbend fohauldonydrkhilairdgeal(2) | &ndraes:

The relatio j . an anat.e n ul _f m pr o s of the
Mventi on | BCOLAREPRECTIC T e otk addddrd woRi®y (VEgE SEERE,,

61 supported dimethySuhimmowridingE a@F AM NOVETHYLATED POLYSTYRENE

IN THE  PURbELEAT & {hbhEt M SE13, s CARBRMAEES n it a3 EOHAM PEPeakedr in
the reaction) to form a sulfonamide product {3) contaminated
with sulfonyl chloride.

In Step 2 there is added to the reaction product of
Step 1 a stoichiometric excess of solid supported scavenger
{(4) in the form of aminomethylated polymer (aminomethylated
polystyrene, available from Aldrich Chemical Co.}. This
scavenger resin-bound primary amine reacts to form a
covalent bond between the resin bound amine functionality
and the sulfonyl chloride, yielding a resin bound
sulfonamide (5).

In a final step (not illustrated) the product
sulfonamide and scavenger in chloroform medium are filtered
through a cotton plug. The resin retained by the plug is
rinsed free of product by washing with additional
chloroform.

A purified sulfonamide product is retained (in solution) and
may be isolated free of reaction medium by solvent

evaporation.
Y n: i i ial libr

The relationship of the amide, carbamate, and
sulfonamide processes of the invention is depicted in the
combined process Scheme 4, shown below:



In the use of am nonethyl ated pol ystyrene 1 as a scavenger for acid

chl orides, chloroformates or sulfonyl chlorides in the synthesis of anmi des,
carbamat es, or sul fonami des (above), a primary or secondary anmine is

comi ned in a non-nucl eophilic solvent such as ethanol-free chloroformw th
an excess of either an acid chloride, chlgroformate, or sulfonyl chloride
and an excess of solid- supported dineth :%ninopyridine (avail abl e from
Reilly Scientific, added to neutralize HO released in the reaction) or

pi peri di nonet hyl pol ystyrene (preparedd uge;
62 also available fromFluka) to for cﬂeﬁ% ide, carbamate, or

USE OF AMINOMETHYLATED POLYSTYRENE IN THE
PURTIFICATION OF AMIDES, CARBAMATES, AND SULFONAMIDES

i
Ri~
L) RRNH (leq.) Polymer 11';\1 Rs
2
+ _bQS.L,
or + RyCOC1 or R3S0O,C1
R;COC1 (1.25 eq.) {0.25 eq.)
or Q.0
R3S0,C1 Ry~ N s R;
Ry

0
Rl\NJl 0
23 R Hy Ry \NJL
2 R3 +
1 §2

or + R3COC1 or R3S02Cl —————

(0.25 eq.)
" ,’O
Rl\ -
¥ B
Ry
O O o)
c'l,
R
1‘1;1’"“113 or Fisy T,
Ry Ry
acid chlorides:
R3 = alkyl
chloroformates:
Ry = alkoxy

In the use of aminomethylated polystyrene 1 as a
scavenger for acid chlorides, chloroformates or sulfonyl
chlorides in the synthesis of amides, carbamates, or
sulfonamides (above), a primary or secondary amine is
combined in a non-nucleophilic solvent such as ethanol-free
chloroform with an excess of either an acid chloride,
chloroformate, or sulfonyl chloride and an excess of solid-
supported dimethylaminopyridine {available from Reilly
Scientific, added to neutralize HCl released in the
reaction) or piperidinomethylpolystyrene (prepared in house;



sul fonam de as product, contam nated with starting acid chloride,
chlorofornate or sulfonyl chloride (Step 1). To this mxture is added an
excess of am nonet hyl ated pol ystyrene, available from Aldrich Chenicals.
Thi g resin- bound prinmary am ne reacts to forma coval ent bond between the
resi.n-bound am ne and the acid chlori de, g?lorofornate, or sul fonyl
chloride, yielding a resin-bound ani de, cafbanmate, or sulfonam de (Step 2).
In the final step, the m xture of product am de, carbamate or sul fonam de

and resin 'na§§$0£§ﬁfiiﬁié ffdﬂ‘?fﬂia)hEQPQ%rﬁ.%gtgﬁggglugaﬁﬂgmégg r&sin.
ret ai ned by I's rinse ree of an

addi ti onal sﬁ‘l‘gg‘g’i‘a‘g@%p?%)l"r°d‘ﬁti1erc°@tt|ailﬂlﬂa§§i wAﬁhdggartlng @éﬂlvat i ves
OI ?mt des (cehhttidef ammmw@fi dy s&;fmomh@ﬁlaiuaal %steyemF I ?tnio havg
utility in echno cal areas, as atty ac
ami des” are 3%@%§Q§{§§kré 4é?%ﬂﬁﬂlﬂ%ﬁﬁ? Sa Qi FpﬁggmggpybﬁFﬁgthylene film
wat er repelInmlxstxwemewdaVaﬁiahﬁﬂ(fnoaléd@e1a@eﬂhemlcaksaddThisese31n—

| ubricant a #ﬁyg fatf c
octadecanan?gbﬁﬁdgﬁﬁocosenam ﬁi?%i%@#ﬁﬁfgteggggﬁ égc%§g§1 etwe%n

N, N- di et hy| Ehe Jeesinrkend Anine & H&%P@@Si shdoxadrogshloseformates y
acit ddam' ds i ol smpfwlfgmammae 1&&%@0d%e&éﬁhge%oﬁﬁﬁliyafﬁmléhy| at eg

oct adecenani i et m an 0gs an

anal ogs. Cth% rﬁﬁ*%ﬁ?ﬁe %gg%%% 3ﬁer|€§thSSf6Fa af behat Ble
(capabl e of wngr@r@amﬂttqt taima.dast lwactbafnatkei ®ri Butfbhan)dbaged urésimy in

a nunber of {echonlotSal A st r ud: (Elhr%‘{ﬁh coté‘)mf%iv?@ngﬁ aﬁ;%%ect i ci dal

activity for a wde var] Q% ures, Su@n©8s 28 furan,
propoxur, di PREERr Keten rhM(ﬁhﬁﬂ@lumhnaﬁtWﬂ?ﬁeﬁ-ﬁﬁehybéaanﬂnaredusta

broad spect riyn wasietid Gritth a4ditAlRAX W% Nst@pt Byl carbamate is used

for the control of nobsquitoes. 63
Other Utilities - Amides:

Derivatives of amides {(capable of being prepared by the
method of this invention) have utility in a number of
technological areas, as follows:

A) Fatty acid amides are used as antislip and
antiblock additives for polyethylene film, water repellants
for textiles, mold release agents, ink additives, lubricant
additives, and etc. Useful fatty acid amids include
octadecanamide, 13-docosenamide, polyoxyethylated
octadecenamide and N,N-dimethyl-dedecanamide, and their
homologs and analogs. Useful fatty acid amids include
octadecanamide, 13-docosenamide, polyoxyethylated
octadecenamide and N,N-dimethyl-dedecanamide, and their
homologs and analogs.

Other Utilities - Carbamates:

Derivatives of carbamates (capable of being prepared by
the method of this invention) have utility in a number of
technological areas, as follows:

A} Carbamate insecticidal activity for a wide variety
of structures, such as carbaryl, carbofuran, propoxur,
dioxacarb, and bendiocarb. 1—napthtYl N-methylcarbamate is
a broad spectrum insecticide. 2-isoropoxyphenyl N-
methylcarbamate is used for the control of mosquitoes.



Qther UWilities - Sul fonam des: Derivatives of sul fonam des (capable
of *bei ng prepared by the nmethod of this invention) have utility in a nunber
of "t echnol ogi cal areas, as foll ows: A) N-al kyl substituted aromatic
sul f onam des are useful as dye assistants - US Pat. No. 5,437, 690. I X.
Vel | pl ate Apparatus containing library qgﬁpounds prepared by the process of
the i nvention: The processes of naking the am de, carbamate, and

sul fonam de |ibraries of the invention may be conveniently carried out in a
wel | pl ate apparatus such as illustrated in Fig. 1 and Fig. 2, hereinafter
described. It is particularly advantageous to carry out the nmethod of the

I nvention in a standard mellplate apparatus such as a plastic 96 well

m crotiter Qi Sull Fonbédesl:| pl ate apparatus is in the form of
arigidor sem i ni ng
openi ngs of a plﬂuérq']\%tt&%% bét\:%eﬁsfggrglrngﬁg (g%pgg%r@afn);b Lﬂ%?ﬁ%eepa%
standard f gi¥ntdie Mqt}ﬂdatoé &baar anugntgoa)rbevanvguihxtsplmta aupthere dfavi ng

8 rows and Qé@gﬁgﬂggyhgﬁ<@f@a596§sokohngwgd retalnlng depressions on its
surface. A wellplate a opt i onal have ot hey_el ements of
structure such &9 'F®S§5r385@§ﬂt¥§es arBWﬁEXFCSB¥f?QﬁW3de%1%ﬁﬁt%ﬁﬁﬁqiaa
form such ass alyd aissitamser-vUisr Patl.aNpi,ng, aBanssdo secure the wel Il plate
and prevent |oss of its contai ned conpounds. The sequence of
operations to be used for Ilbrary generatlon mnth t he mellplate s as
foll ows:- e Late dmonarstus cbntho , & 5

i nocul at ed yy
conmpounds of t

The proce;;es of maklng the amlde, carbamate, and
sulfonamide libraries of the invention may be conveniently
carried out in a wellplate apparatus such as illustrated in
Fig. 1 and Fig. 2, hereinafter described. It is
particularly advantageous to carry out the method of the
invention in a standard wellplate apparatus such as a
plastic 96 well microtiter plate.

Typically, the wellplate apparatus is in the form of a
rigid or semi-rigid plate, said plate having a common
surface containing openings of a plurality of wvessels
arranged in rows and columns. A standard form of wellplate
apparatus is a rectangular plastic plate having 8 rows and
12 columns (total 96) of liquid retaining depressions on its
surface. A wellplate apparatus may optionally have other
elements of structure such as a top or cover {e.g., plastic
or foil), a bottom in a form such as a plate or reservoir,
clamping means to secure the wellplate and prevent loss of
its contained compounds.

The sequence of operations to be used for library
generation with the wellplate is as follows:

e X in i
A wellplate inoculated with the novel amide or
carbamate or sulfonamide library compounds of the invention



is itself a new construct or apparatus which has particular utility in an
assay kit used to discover |ead conpounds. A suitable system of operation

and Tel ated apparatus are made as foll ows: 1. Reaction zones are nade
by drilling 96 holes in the bottomof 96 deepwell titer plates and putting
a parous frit in the bottomof each well. 4 2. The plate is put in a

clanp assenbly to seal the bottom of the gvel | s. 3. Synthesis is begun

by addi ng reagents to their assigned plate coordinates (reaction zone).

4. The pl at eigsi€s@pedh than doHEY Rkt Q)rma?pra%tﬁgaﬁﬁm:ﬁ- has particla
supported scavepger is added to.each reaction zone after co’régtljetl on of the

reaction is \é’ﬁ:bg\#t%yuf Hth 358 Kt oo frapipcover Lgad AFprPOUR@s; i ent
reaction tink shktadle esystemeraf ebdraricnhend aepated appatesus awshed.

7. The sol utj o8 cCONt Al product is filtered and the solution collected
by transfer 1nto anoﬁer%’ wel | plate. 8. The reaction products

(library conpounds) é?‘%a%ma?lyz?&!l% aue maldey by dwidkdnggPephgles in the
65 bot toes £ 4 € BdRMET 1Pt 1010 1R sDa Y BdEting a AhGrods fri

. t
illustrates the top surface of wel | pl ate apparatus o e Tnvention. The
well pl ate (B}nig’%%‘?t’ats‘?ri‘c"ﬁ)l?ﬂ% Wealt-06 wel |'s (depressions) capabl e of

hol di ng |iquids. 2erThesasllatre tike ppar dld @l caamdy ag¥eibBegi 6ol 8eaYi el
reaction prog&ggémaéf &ﬁ%]ﬁ& in each well and are | abeled by the

wel | pl at e coordi nat es e Shaded circles in the Figure represent wells
filled with ani de3. orSyntiheeds ds dewmw bynadddegl reagentsohpothesr prepar ed

by the sol utagsi phas LA AR il df Ae3ARIA! Lblig) Lnvention. The |ibrary
conmpound at Iocatl on ‘ﬁ\l%: for exanple, 1s_identi ]FI ed by the al phanuneric
: I

coordi nate, "A6." REate 19 Goopade Shens tyabYpant8f maxweRepl at e
appar at us useshgentdie Assay Kit of the invention. The wellplate (5)

contains wells (7Q.V“§$ifhfédﬁﬁgféég é@g%ehbggigsrg 8550 each reaction

zone after completion of the reaction is shown by thin layer
chromatography .

6. After sufficient reaction time the plate is removed
from the clamp and the resin washed.

7. The solution containing product is filtered and the
solution collected by transfer into another 96 well plate.

8. The reaction products (library compounds) are
analyzed by thin layer chromatography.



medi um cont ai ni ng scavenger (11). The wells have an outlet at bottom which
i's seal ed by gasket (13) held in place by top cover (15) and bottom cover
(17) maintained in position by clanp (19). X. Assay Kits using wellpl ates
with the library conpounds of the invention: + This invention includes
an assay kit for identification of pharnpgeutical |ead conpounds. The assay
kit conprises as essential parts (i) wellplate apparatus (containing inits
wells the tertiary amne library conpounds of the invention), and (ii)

bi ol ogi cal assay materi %éﬁéilgd QJ&Mi% e %gqrﬁwméﬂgn the kit may
conprise a set of wellplate apparatus such as illustrated in Fig. 1. The

i brary conpound on d in each wellplate e ei ther the
ani de, car banat eﬁlé i %ﬁ%e%%‘? nl‘a‘f%rsl%%(?gs gﬁé&gﬁggherei n.
Preferably appamathplafethppamw&mﬁndmw tThe fwmlhpdfat®e dBandard phamelib
mcrotiter Ehé&@ with 9§*§ef‘f§ak’d§%{e” sC)O’HaiJa%iéo o %:L‘a%gassay

materials These bi o assa are gener al
66 vitro tdguidrpovihen %%e%réleh¢\Eﬁﬁﬁlkﬁk6§§§WT@Vﬂéhe§§§00|ated

di sease statigaitibuslrabhyeish @té&\i&i§3dr@§§@tbdﬂ&wr@b§chs%mh kAqgt he kit
C

of this invention are_those re to con the f 0 ssays:

In vitro as# 5?58 avelea QY é%ii?i%q?Wﬁ?ﬂ? Hptes. Thie Wh@@ gt or-1igand

bi ndi ng circlesPint eha- Ex@meenrépwésenﬁ|WEils filled wRthi emidBNAox

I nteraction | - has y Sel |ona
carbamQELz 89‘ E 1frgans uct : o ecccs)on &)cmglds r?rep-g&%ﬁ %Sr Qh

Regul ati on
InfectlV|ty501Utlﬂadphﬂﬁeuﬁgmblnit¢§§ﬁﬂznmng&#ses of the lswbnﬂnbmatlon

Proximty Aegay$ibrary compound at location (1), for example, is

identified by the alphanumeric coordinate, "A6."

FIG. 2 illustrates a side view of a wellplate apparatus
used in the Assay Kit of the invention. The wellplate (5)
contains wells (7) with a filter (9) and liquid reaction
medium containing scavenger (11). The wells have an outlet
at bottom which is sealed by gasket (13) held in place by
top cover (15) and bottom cover (17) maintained in position
by clamp (19).

f e in ion;:

This invention includes an assay kit for identification
of pharmaceutical lead compounds. The assay kit comprises
as essential parté, (i) wellplate apparatus (containing in
its wells the tertiary amine library compounds of the
invention), and (ii) biological assay materials.

The wellplate apparatus in the kit may comprise a set
of wellplate apparatus such as illustrated in Fig. 1. The
library compounds contained in each wellplate may be
prepared by either the amide, carbamate, or sulfonamide
combinatorial processes taught herein. Preferably the
wellplate apparatus has the form of a standard 96 well
microtiter plate.

The assay kit also contains Biological assay
materials These biological assay materials are generally in



Angi otensin Il SPA receptor binding assay Endot hel i n

converting enzyne[[err]l] SPA assay H V
proteinase [[err]I] SPA enzyme assay Chol esteryl ester
transfer protein (CETP) [[err] H SPA assay

Fl uor escence Pol ari zati on Assays Fl uorescence Correl ation

Spect r oscopy Col orimetric Bioséfsors Ca[err] - EGTA Dyes
for Cell-based assays Reporter Gene Constructs for cell based
assays fluorescent rot

. Luci feras [ een.
[err]-lact aVgs&® tests nogleg?fpggpr ‘gjrcl’t’r‘ﬁ)e eE e@ﬁs?lp a&ays
67 associated disease s&W¢/PLEBlwWtoctiveoff didlegispit hesay of
Pol yner Bou t peLi tLERRIR dﬂ%& resinis
al so connergggﬁﬁagggaﬁfegﬁﬁ th ﬁhge uce déloa ﬁg{capébltygﬁiozﬁiﬁhka) A
sol ution ofrﬁﬂugr6915°nﬁﬁpdu§teﬁh?qul%@w%#ﬂc#%ﬁﬁﬁﬂﬂﬂ pol ystyrene (Fl uka,
200- 400 nesh, 2%19V31t403a ég) 6.25 g (45 mmol, 0.2 equiv.) of

K[err]CIIerr] and 65 1, equiv) of plperldlne in 500 nL of
anhydrous DVF was heagéa EFEngﬂ?l BIEHPC. The resin was filtered, washed

with DVF (500 nl) andReeeptot5Dgahd himdimen stirred for 20 min. in 400 niL

of water. After filt with water and di oxane and
then stirred for 20 n?%&£89n4§80%§§ﬁ ano he resin was filtered again

and then sequenti al | yPrasgéa- ﬂNAhI%bﬁﬁm@tloﬂ¥F and ether. After overnight

drying at 55_C |@eqluggggaloygﬂcglbhghtaygg HW resin was obt ai ned.
El enental Anal ysis: 28 (3.8 mmol /g loading); d,

None. Commercially avg?FaﬁFElPEéPﬂgg gﬁgﬂ%ﬂ%&$@lated pol ystyrene, Aldrich
Chemi cal s Pol y- DVAP asdgRelly Tragbgyctiong, Séteond WMersexgger i C

Viral Infectivity
Add, Incubate, & Read assays:
Scintillation Proximity Assays
Angiotensin II SPA receptor binding assay
Endothelin converting enzyme[125I] SPA
assay
HIV proteinase [12511 SPA enzyme assay
Cholesteryl ester transfer protein (CETP)
[3H] SPA assay
Fluorescence Polarization Assays
Fluorescence Correlation Spectroscopy
Colorimetric Biosensors
Ca2+-EGTA Dyes for Cell-based assays
Reporter Gene Constructs for cell based assays
Luciferase, green fluorescent protein,
B-lactamase
Electrical cell impedance sensor assays



68 W Caim 1. A scavenger assisted solution phase conbi natori al
protess for preparing a library of conpounds having an am de scaffold with
t hpee vari abl e substituents, wherein each library conpound is nmade in a
separate reaction zone and is represented by the fornula (1); [err]
said process conprising the steps of: a) adding to each reaction zone
containing a |iquid medium (n) equivalen?% of a solvent soluble primry or
secondary am ne reactant represented by the fornul a:

[err] where R err] and R err] areézﬁéﬁﬂ%%dently sel ected from hydrogen

and non-interfering substituents wt viso that Rerr] and R err]

are not both hydrogen; b) adding to each reaction zone of step (a)
cont ai ni ng Brecedurespfeoynthe Svnthesig jof Rolvmes: BoundaRegdents| ents of an
acyl hal i de represented by the forml a;

R3C( O X s hal o and_ R3 |st%inon-|mtecfer n

Plperldlnomeg%§{pof§sterene (Note 5 Yresin 18 als
commercially available with reduced loading capacity E£rom
Fluka) A solution of 50 g (215 mmol, 1 equiv.) of
chloromethyl polystyrene (Fluka, 200-400 mesh, 2% DVB, 4.3
mol/g), 6.25 g (45 mmol, 0.2 equiv.) of K2C03 and 65 mL

. (888 mmol, 4.1 equiv) of piperidine in 500 mL of anhydrous
DMF was heated overnight at 90_C. The resin was filtered,
washed with DMF (500 mL) and water (500 mL) and then stirred
for 20 min. in 400 mL of water. After filtration the resin
was washed with water and dioxane and then stirred for 20
min. in 400 mL of ethanol. The resin was filtered again and
then seqguentially washed with ethanol, THF and ether.

After overnight drying at 55_C in a vacuum oven a light
vellow resin was obtained. Elemental Analysis: C, 85.73;
H, 8.95; N, 5.28 (3.8 mmol/g loading); Cl, None.
Commercially available resins:

Aninomethylated polystyrene, Aldrich Chemicals

Poly-DMAP and Polyvinylpyridine, Reilly Scientific



substi;uent,*aﬁd%——~__-_§_LLl_a base in an amount sufficient to neutralize

the*acid, HX f r-d 69 c)

addfng to each ﬂﬂ#‘ﬂﬁmﬂ step (b) a solid supported am ne functi onal
scayenger repr ! ’ ”rnula [err]

wher ei n; is a solid- §hpﬁort |nsoluble Ln the liquid nmediumof the
reaction zone, and -(L)- is a divalent king group, (amne) is either a

primary or secondary am ne substituent, and addi ng sai d scavenger in an
amount at | gaskiggmal to the excess equivalents of unreacted acyl halide

reactant used in_step (b), and maintaining said reaction zone at
tenperature and for FFﬂﬁe%Qﬁ¥|%§§%ﬁtQ4)%R%qﬁ¥9nr@@@Pﬁoﬁoﬂpl§§Fﬁré§éess

acyl hal Ldepm&éhénfoﬁnﬁrépaﬁlﬁﬁaa/mary of d&np‘iﬁh@rsahhﬂgnbhansém&e )

supported scay ch reacti zone and_reco erlng eac

substantlalF?agggiglgﬂgg] e?l¥ﬁ€ﬁ§P rﬁﬁhﬁﬁftueﬂ w£§re+ fle FF rary of

an de conpolnbrapyepampouid i@emidexxnna(ﬁepanaUH Yeaction z@neAandssay kit

for identifig Ebggaegdp?Qrgﬁge I@@p conpounds, conpri sing bi ol ogi cal
pl

assay naterla S an ate apparatus wherein the inprovenent
conprises using as wel |l plate apparatus a wel |l plate containing in each well
l'i brary conpound of a diverse conbinatoiQal amide |ibrary prepared by the
processes of claim1.

R
1\N Rge @

Rz

said process comprising the steps of:

a) adding to each reaction zone containing a liquid
medium (n) equivalents of a solvent soluble primary or
secondary amine reactant represented by the formula:

Rl\ﬂ
Rz/
where R1 and Rz are independently selected from hydrogen and
non-interfering substituents with the proviso that R1 and R3
are not both hydrogen;
b) adding to each reaction zone of step (a) containing
a liquid medium;
(i) at least 1.1(n) equivalents of an acyl
halide represented by the formula;

R3C({0O)X

where X is halo and R3 is a non-interfering
substituent, and;
ii) a base in an amount sufficient to neutralize
the acid, HX, formed; -



4. Wl | plate apparatus suitable as a repl aceable elenent in an automated

assay nmachi ne wherein the inprovenent conprises; using as the

wel Fpl ate apparatus ._lm Ll conbi natori al wellplate, wherein each
wel L independently ““I mﬂ “ﬂ”ﬂ‘“ﬁ“‘ 70 contains an
an1de library conpoufd preéparfed®by*the process of claim 1. 5. A

scavenger assisted sol ution phase conbi néfori al process for preparing a
| i brary of conpounds having a carbanate scaffold with three variable

substituents, ggeégghggyt%H€($6¥ oun%dﬁ% w%d%tgg qb§egaggigdreaction

zone and is repr
[err] sypbdrpedcansne ofmdtsionplk tﬁe:asmwrofrepresented by) theding to
each reacti egrgQng;at least (n) equivalents of a solvent soluble primry or

secondary am ne reactant represgated by the fornul a:
[err] where R err] and R[err(u)d-e-perodﬁfﬁﬁg)sel ected from hydrogen

and non-interfering substituentSprovided R err] and Rlerr] are not both

hydr ogen; wherein;

is a solid-support insoluble in the liquid medium of the
reaction zone, and -(L)- is a divalent linking group,
(amine) is either a primary or secondary amine substituent;
and adding said scavenger in an amount at least equal to the
excess equivalents of unreacted acyl halide reactant used in
step (b), and maintaining said reaction zone at a
temperature and for a time sufficient to permit reaction of
said excess acyl halide reactant and said scavenger;

d} separating the solid supported scavenger from each
reaction zone of step (c¢) and recovering each substantially
purified amide library compound.

2. The library of amide compounds prepared by the
process of claim 1.

3. An assay kit for identification of pharmaceutical
lead compounds, comprising biological assay materials and
wellplate apparatus;

wherein the improvement comprises using as wellplate
apparatus a wellplate containing in each well library
compound of a diverse combinatorial amide library prepared
by the processes of claim 1.

4. Wellplate apparatus suitable as a replaceable
element in an automated assay machine wherein the
improvement comprises; “

using as the wellplate apparatus a diverse amide
combinatorial wellplate, wherein each well independently



b) adding to iﬁ;ﬂ_LEEELLQD—ZQHQ—Of step (a); (i) at least 1.1(n)
equi val ents o or ganohal of ormate, represented by the fornul a,
[ert] ummm)m Ihal ogen and Rlerr] is a non-

SUbemm L ‘_!‘ !“l (ii) at least 1.1(n)

f ar ¢

interfering
equi val ents o organocyanofgrnate, represented by the
Pr] wher e

forml a, [
Rlerr] is a non-interfering substituent; and

(iii) addin h_re kon el ficient
to neutrali g'.gh? ﬁgﬁgc?{a, &l a8 l%ﬁ%r%@?dl{h %epacﬁedaé’a’i ﬁg‘gfgméé%ﬁg
reacti on zo®& of step (b) a solid supported anine functional scavenger

represent ed By ikhe . fornul a; [err] wherein; is a
solid-support insoluble in the liquid nmedium of the

5. A scavenger assisted solution phase combinatorial
process for preparing a library of compounds having a
carbamate scaffold with three variable substituents, wherein
each library compound is made in a separate reaction zone
and is represented by the formula (V);

0
Ry //JL\\
\T org W

Ra
said process comprising the steps of:
a) adding to each reaction zone at least (n)
equivalents of a solvent soluble primary or secondary amine
reactant represented by the formula:

" \Na

Rz/
where R1 and R2 are independently selected from hydrogen and
non~-interfering substituents, provided R] and R2 are not

both hydrogen;

b) adding to each reaction zone of step (a);
{i) at least 1.1(n) equivalents of an
organchaloformate, represented by the
formula,
R30C{0)X
where X is halogen and R3 is a non-

interfering substituent; or,



e

" reaction zone, and -(L)- is a divalent linking group, (amne) is either a

primary or secondary—amne substituent; and addi ng said scavenger in an

arfount at | east o i ess equival ents of unreacted
onganohalofornaq- \= \”ﬁ‘ﬁu jn step (b), and mai ntaining said reaction
nasfoy & tine su{{icient to permt reaction of said
sd

zQne at a tenper’a

excess organohal of ormate reactant and d scavenger; d) separating
the solid supported scavenger from each reaction zone of step (c) and
recovering each subsgfyyiéﬂIﬁédygﬂlthgg)cg&ggqggg Lgbﬁgrgnconpound.

6. The library of carbamate conpounds prépared % t he process of claimb.
7. el | pl ate appar atREIARPARE FBaker cpeREEBNES]| B eFRei n an aut onat ed
assay machi ne whermils t he i nprovenent conpri ses, using as the wellplate
apparatus a diverse carbanmate conbinatorial wellplate, wherein each well

| ndependent |y contai ns carbanmate Iibrarb conpound prepared by the process
of claimb5. 8. A scavenger assist@d solution phase conbi natori al
process for preparing a library of conmp@unds having a sul fonam de scaffold
with three variable substituents, wher each library conpound is made in
a separate reaction zone and is r sentedClly the forrmula (L); [err]

where R3 is a non-interfering substituent;
and

(iii) adding to each reaction zone a base in an
amount sufficient to neutralize the acid,
HX, formed;

c} adding to each reaction zone of step (b) a solid
supported amine functional scavenger represented by the

formula;
@—(L) — (amine)

is a solid-support insoluble in the liquid medium of the
reaction zone, and -(L)- is a divalent linking group,
(amine) is either a primary or secondary amine substituent;
and adding said scavenger in an amount at least equal to the
excess equivalents of unreacted organochaloformate reactant
used in step (b), and maintaining said reaction zone at a
temperature and for a time sufficient to permit reaction of
said excess organochaloformate reactant and said scavenger;

d) separating the solid supported scavenger from each
reaction zone of step (c) and recovering each substantially
purified carbamate library compound.

wherein;

6. The library of carbamate cofipounds prepared by the
process of claim 5.



sai d process conprising the steps of: a) adding to each reaction

zont at |east ( Lval ents of a solvent sol ubl e primary or secondary

am he reactant represented by ornmul a This Sheet Has Been Replaced [ €' 1']
wherye R err] and j u“m:lm”n dently sel ected and
non-interfering s ﬁmphe pr :YI so t hat Emﬂrr] are
not both hydrogen; b) éddﬁng to each®reaction

containing a |iquid nmedium (i) at least 1.1(n)
equi val ents of an organosulfonylhalide represented by the fornula'

[err] where_ X is halo and Rlerr] is a non-interferin
substituent, and?- The inqividuajycanhangatesdd PrguFPWQPBHQSténnﬁﬁ?ral|ze

the acid, HGarbansed, library Of afiding 4.0 each reaction zone of step (b) a
solid supported am ne functional scavenger represented by the forml a;

[err] .
8. Wellplate apparatus suitable as a replaceable

element in an automated assay machine wherein the
improvement comprises,

using as the wellplate apparatus a diverse carbamate
combinatorial wellplate, wherein each well independently
contains carbamate library compound prepared by the process
of claim 5.

9. A scavenger assisted solution phase combinatorial
process for preparing a library of compounds having a
sulfonamide scaffold with three variable substituents,
wherein each library compound is made in a separate reaction
zone and is represented by the formula (L);

pe N A° ‘
1\/\ (9}

[
Re

said process comprising the steps of:

a) adding to each reaction zone at least (n)
equivalents of a solvent soluble primary or secondary amine
reactant represented by the formula:

- \n-x

Rz/
where R] and R2 are independently selected from hydrogen and
non-interfering substituents with the proviso that R1 and R2
are not both hydrogen;

b) adding to each reaction zone of step (a) containing
a liquid medium; '



wher ei n; is a—SQLLd;ﬁgpQQLLHLQEOIuble in the liquid medi um of the
redction zone, and_ o L)- is a divalent |inking group, “ a
pritrary or secondgf Hmmﬂﬂ i uent ; and addi ng said ﬂ | n

; ' ﬂ"lss equi val ents of unre

anpunt at | east .
or ganosul fonyl hal i de redct Antsused in st (b), and maintaining said
reaction zone at a tenperature and for a-tinme sufficient to permt reaction
of said excess al kyl sulfonyl halide reactant and said scavenger; d)

separating the solid @ﬁpgﬁiﬁggsipayﬁggzLﬁgp?géfgﬁﬁ?rg@cgﬁon zone of step

(c) and recovering ea stantial [y onamde library
conpound. 9. organasufany 1bpladef saprraentedpbyingde pr epared by the
process of fd@hmb. 74 10. An assay kit for identification
of pharmaceutical |ead conpounds, conprising biological assay nmaterials and
wel | pl at e appar at us; wherein the inprovenent conprises using as
wel | pl ate apparatus a wel | pl ate -cont aR3iS8gXi n each well |ibrary conpound of
a diverse conbinatorial sulfonamde |ibrary prepared by the processes of
clainms 8. 11. Wellplate appara&us suitable as a re Iaggab]e el enent
in an automated assay madfiSTE *hérePRiPn8AnBRovEnBnPOR oMY EERSEINT  ysing

as the wellplate appasdtituend,vVanag sul fonam de conbinatorial wellplate,

wherein each well in endent|y .contai ns an sul_fonam de |ibrar ound
prepared by the procd‘e @f%stﬁyﬁ'..nggn amount suffgcgent to neut%af:{)'gg

the acid, HX, formed;

c¢) adding to each reaction zone of step (b) a solid
supported amine functional scavenger represented by the

formula;
@—m ——(amine)
®

is a solid-support insoluble in the liquid medium of the
reaction zone, and -(L)- is a divalent linking group,

{(amine) is either a primary or secondary amine substituent;
and adding said scavenger in an amount at least eqgual to the
excess equivalents of unreacted organosulfonylhalide
reactant used in step (b}, and maintaining said reaction
zone at a temperature and for a time sufficient to permit
reaction of said excess alkyl sulfonyl halide reactant and
said scavenger;

wherein;

d) separating the solid supported scavenger from each
reaction zone of step (c) and recovering each substantially
purified sulfonamide library compound.

10. The library of sulfonamide compounds prepared by
the process of claim 9.
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11. BAn assay kit for identification of pharmaceutical
lead compounds, comprising biological assay materlals and

wellplate apparatus;

wherein the improvement comprises using as wellplate
apparatus a wellplate containing in each well library
compound of a diverse combinatorial sulfonamide library
prepared by the processes of claims 9.

12. Wellplate apparatus suitable as a replaceable
element in an automated assay machine wherein the
improvement comprises,

using as the wellplate abparatus a diverse sulfonamide
combinatorial wellplate, wherein each well independently
contains an sulfonamide library compound prepared by the
process of claim 9.



