SCAVENGER ASSI STED COVBI NATORI AL PROCESS FOR PREPARI NG LI BRARI ES OF UREA
AND THI OQUREA COVPOUNDS This invention relates to a solution phase:-synthesis
of combinatorial libraries of ureas and thioureas. These libraries are
useful for discovery of |ead conpounds for drug devel opnent. Research and
devel opment expenses account for the Iaégest outlay of capital in the drug
I ndustry. Synthesis of conpounds is an pensive and tinme consum ng phase
of research and developnent Historically, research chem sts individually
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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 characterlzatlon 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 recently, 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
combinatorial process lends itself to automation, both in
the generation of compounds and their bioclogical screening.



2 Conmbi natorial chemstry may be performed in a manner where libraries of
conpounds are generated as m xtures with conplete identification of

i ndi vi dual conpounds postponed until after positive screening results are
obt-ai ned. However, a preferred form of conbinatorial chemstry is "parall el
array synthesis" where individual reactlgn products (nost often individua
conpounds) are synthesized together, but®are retained in separate vessels.
For exanple, the library conpounds are held in the individual wells of 96

well mcrotiter d%?: & 19fr3hdl %qﬁ%,dl I nrfdui val ent
apparatus i s advantag eougslbélcause suc é‘nﬁg’d@a at ufgﬁecfelg%ﬁs Iﬁl’f&ﬂlpm at ed
by progr anﬂ@@rl%ﬂéﬁr@rﬁﬁ?n|Q$eﬂ¢mmﬂﬁntﬁltﬁ1£qr§ﬁr%¢m%t%’$té+r%éﬂ@%ry i s
conduct ed Qompletld 4 FMASTE ivaHIGH ,ofnqrﬁww:sa@mﬁdﬁﬁaumﬂﬁqads@aiea

scaffold is Il@g\,/a%kégéfteth red to the solid s ort chergecal | i nker.
React i ons RAS L ViR ATRPIHIS &8 g é)}? d to the
solid suppcbidweﬂefr,aa‘ prafegtragsl fidyam mb&mﬂbmrmtﬁmﬂe&@ﬁs@wmd from
the solid s 39&8: phase
synthesi s i stra ?{@yrﬁ;r o&n"ﬂn&re ere t%e)é aded circle
synbol is, Hr&d%@nﬁln@s‘?a%t@ﬂ m@é{ﬂ@a WOW%)MJTG Si}m"d’lﬁﬂa%%d
Synthesis: tgetifer, but € eetdifldd YRdaidite ivedSOeNt s;de. 9., "A",

diver sty SSHTHLE GHe L R SRR e MRl T AR o ant

I s done by wailiE e fS Gfamalilo mitcard tni topre p Isatods as Usé tosfatstrnndaim:eme(at I on,

\Q’SBP: ggbl [ t%%%ggz%vﬁa?l(y\}f}?ledtrd eﬁlﬁ%ﬁa@éﬁ reac a;?év d&fen e

t hensel ves 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 -genefral 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: o

Solid-Phase Synthesis:

excess

. excess '
.,x A .,X-A | B .,X-A-B cleave AB

Variations in reagents (e.g., "A", "B", in the general
scheme, supra.) produce the desired structural diversity.
Separation of solid phase product and unreacted soluble
reactant is done by simple separation techniques such as
filtration, decantation, or washing. . These separatlon solid
phase synthesis techniques have general applicability to a
wide variety of combinatorial reactants and lend themselves
to large scale simultaneous/automatéa library creation.



toarge scale sinultaneous/automated |library creation. 3 The rate
determning step in small nolecule synthesis is typically not actua
construction of the desired new chem cal entities. Rather, the difficulty
of synthesis is frequently caused by the task of isolating reaction product
fromunreacted starting materials, by-prqgducts or other inpurities.
Unfortunately, it is not always practicable to tether a desired
conbinatorial scaffold to a solid support. A significant nunber of
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Support ed Reduclng ents wt em cal Modi fied Surf
s 01ch10mctr1c ratios of reac ants Frequent y, one reagent
is added 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 article, 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 alcohols by use of polymeric)reagents.

c) US Patent No. 3,873,621 describes reductive
amination reactions carried out using alkali-metal and
quaternary ammonium cyanoborohydrides.



by -Menger, Fredric M, Hiraku, Shinozaki, and Lee, Hsueh- Chi; J. Og. Chem
1980, 45, 2724-2725 describes borohydri de and cyanoborohydri de functi onal
ani on exchange resins for carbonyl group reduction. Al dehydes and ketones
are reduced to form al cohols by use of polyneric reagents. c¢) US Patent No.
3,873,621 describes reductive am nation peactions carried out using
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~ 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, Ahmed
F.; Harris, Brice D. and Maryanoff, Cynthia A.; Synlett,
pgs. 81-3, January 1994 describes redﬁctive 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 isocyanate 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 anion exchange

" resins of the quaternary ammonium type with aqueous NaBH4.

i) The article, Solid Phase Synthesis of
Oligosaccharides. I. Preparation of £he Solid Support.
poly(p-(1l-propen-3-o0l-1-y1l) styrene,.by J. M. Frechet and C.
Schuerch, Journal of the American Chemical Society, 93:2, p.



(Contribution No. 3481), Journal of the Anmerican Chem cal Society, 97:15,

p. 4408, July 23, 1975, JACS 97:15 July 23, 1975 describes the use of
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Ani on Exchange Resins, by H W Bibson ad F.C. Bailey, J.C.S. Chem Conmm,
p. 815, 1977 describes the preparation of an insoluble polyner bound
reduci ng agent hy reacting ani on exchange resins of the quaternary anmoni um
type with 482e686 fleBRribep Yhe mreperaticonl P PRHSe fopstiesad of

ai gosacchseugﬁﬁérsl b Pbsﬁéé%i:hﬁ& ehlb%mae k:/ldaékéap%tsm with methyl
poly(p-(1 Y Frechet and C. Schuerch,

_styrene,
Jour nal ongﬁgoﬁﬁgﬁléﬁé éﬁ §3€P8£9te93 2, 5 492-496 describes
- the preparat|onjofU-GHOPéuentlubal3p6ﬂﬁnﬁﬂ® Hpscmnhastthg QMnmﬁmuaﬁmdnated

26252 g@BhSes .%% 9?%8éE§§F?' ?lon of Qh3$%§5¥h%¥gy§£y renDV|ng

acetic anh?éﬁiéelﬂntﬁxshbagﬁcrﬁénneﬂ@ﬁéﬁg@lPQBDﬁlﬁﬁﬁwapﬁ FEOONGMY or
secondary gpkfg greups. K) The artlcle Lbe of Pol ynmeric Nucl eophiles for

t he Sel ective Bjndi and Renoval of | ene- but yr ol act

Al | ergens from iﬁénﬁp‘g Fas USSRy O %Yd‘tc %&’%@Jp@éﬁéz}l é"?’?eahedron
Letters, Vsbleztgve Bﬁhﬁi&bga@ﬁB&@h@@&%:UfbeﬁfﬂﬁtayiEﬁe?¥ﬁhﬂ&ﬁtﬁﬂa¢ﬂﬂﬁﬂﬁer
uced 22 5 ANSEOR) B Y CSORGN piboAh e e st g

Fl uor en- 9- ?Ien.etzh‘gxy&'&tb‘gmdrppwl!;@:tﬂnsnovmlot @dti g @Sl y(US&)) Car pi no
and J. R Vjkkk2ibes) aft amiHReFunc®i®nal polymer used as a nucleophile

for removal of an o,P-unsaturated lactone electrophile.

1) The article, Polymeric De-blocking Agents for the
Fluoren-91y1methoxycarbonyl (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 Debldcking—Scavenging Agent for the 9-
Fluorenylmethyloxycarbonyl 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.

o) U.S. Patent No. 5,244,582 relates to reactive groups
immobilized on inorganic substrates such as glass. Such
immobilized groups can be used to remove nitrosating
agents in liquids, etc.
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compounds, and directed libraries of ureas and thioureas

useful for optimizing a particular desired biological

activity.

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

Detailed Description of the Invention

1. Definitions:

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

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

- *“Biological assay materials® are materials hecessary to
conduct a biological evaluation of the efficacy of any
library compound in a screen relevant to a selected disease
state.

"Directed Library" is a collection of compounds created
by a combinatorial chemistry process for the purpose of
optimization of the activity of a lead compound, wherein
each library compound has a common scaffold, and the
library, considered in its entirety, is a collection of
closely related homologues or analogies to the lead compound
(compare to "Diverse library"). ”



useful for optimzing a particular desired biological activity. FIG 1 is a
top view of a wellplate apparatus. FIG 2 is a side view of a wellplate
apparatus. Detailed Description of the Invention I. Definitions: The

fold owi ng terns have the nmeani ng defined bel ow when used in this
specification of the invention: "Assay kjt" neans an assenbl age of two
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"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 compound) in a library produced
by the method of the invention, either the urea or
thiourea 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 subseguent
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 region (viz., core) of
the compounds which are members of a library (viz., urea or
thiourea). |

*Simultaneous synthesis" means making of library of

. compounds within one production cycle of a combinatorial
method (not making all library compounds at the same instant
in time).

"Solid-supported scavenger® mearis a reaction medium
insoluble solid substance containing. chemical functionality
reactive with the soluble impurity (viz., usually excess



significant activity relevant to a selected di sease state. "Library” is a
col l ection of conpounds created by a conbinatorial chem cal process, said
conpounds having a conmon scaffold with one or nore variabl e substituents.
"Li-brary conmpound” neans an individual reaction product (usually a single
conpound) in.a library produced by the thod of the invention, either the-
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presence of sol iBeagentdudeans 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 an organic
(non-hydrogen) radical suitable for substitution as R1, R2,
R3 or R4 in the reactants used in the process of making a

combinatorial urea or thiourea 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-Ci0 alkenyl, C2-Ci10 alkynyl,
C1-Ci0 alkoxy, C7-Ci12 aralkyl, C7-Ci2 alkaryl, C3-Cip
cycloalkyl, C3-Ci10 cycloalkenyl, phenyl, substituted phenyl,
toluyl, xylenyl, biphenyl, C2-C12 alkoxyalkyl, C1-Cs
alkylsulfinyl, C1-C10 alkylsulfonyl, -(CH2)m-0O-(C1-Ci10
alkyl), aryl, substituted aryl, substituted alkoxy, amidino,
fluoroalkyl, aryloxyalkyl, fluoroalkyl, aryloxyalkyl,
heterocyclic radical, substituted heterocyclic radical, and
nitroalkyl; where m is from 1 to 8. Preferred non-
interfering radicals are C1-C10 alkyl, C2-C10 alkenyl, Ci-
C10 alkoxy, C7-C12 aralkyl, C7-C12 alkaryl, C3-C1g
cycloalkyl, C3-Ci0 cycloalkenyl, pheqyl, -(CH2)m-0-(C1-C10
alkyl), aryl, and substituted aryl.



"Substituents" are chem cal radicals which are bonded to the scaffold

t hrough the conbi natorial synthesis process. -The different functional
groups account for the diversity of nolecules throughout the library and
are selected to inpart diversity of biological activity to the scaffold in
the case of diverse libraries, and optlnbzatlon of a particul ar biol ogical
activity in the case of dlrected libraries. "Reagent" neans a reactant, any
chem cal conpound used in the conbinatorial synthesis to place substituents
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R4 in the rea ants use in the process of a .compi nat.ori urea or
t hi ourea |i iﬂ';’ q’\aﬁf‘&q& r}fasﬁfbﬁ’ﬁ [E’ﬁt]é’g "{%seéf ‘do not
significantly i mpagd t e lﬁne)rozplm [Eremessias mifngshe eacterdf dh ar 6
interfere h of Qnssj progc es.

Sui t abl e n\o@r{f1 i r?ttne%f e%?(f\sng rM}cﬁﬁé#s i d‘sﬁ?g\r; re noftﬁf%&i ted%[%g

d err] - C emeaphiihwdl, o] amfusgdr gs azlmmpherqle{ r]-Clerr] al kynyl,

Jerr]-Cerr] aI @iﬁéthtﬁfé%ﬂgg'f] A Y lond ¥ Mord Hdn- ﬁ{ﬁ@‘ﬂérlng
Cerr]-Cerr cl Oalrﬁ}ﬁ’ err]-Cerr] cycloal kenyl, phenyl, substituted

phenyl , t olFhHYPS(AS  Jerr]-Cerr] al koxyal kyl, CJerr]-Cerr]
al kyl sul finyl, @[Hu”.lrd"— @feszrrd cﬂ]lqa}csplﬁhmﬁo, iodo or bromo.

(CH[err])[err] £r r S.Hﬂf
substituted al ko>q<%étg "é%cnltc)g uor og‘i ozaaﬁr(éy eoxya 4( ?Tjuor oal k T
aryl oxyal k)ﬁtOMSetV@rtdl:)R;ﬂ mnrmfz:amsmtim e m@w@y@,l ¢1@a¥%I¢%ﬁl andnd

ni troal kyl ,ath!L%d%tmdn"e ffﬂi’@ ]aﬁ&n Synidre! £ rﬁ\: rlEH!rbérE‘t erpLéfderéqdi cal s are
Cerr]-der aIkI err - ‘e]]r alke%\éF C%"lerr a|kOXﬁ

Cerr]-d erl'l'% £Yr o ¥R & cyfebeire
Jerr]-( ern‘ﬂngmiayalbee_rﬁusemheawlm -quilierine [er rﬂ»e:&cﬁﬁiﬂam] Jerr]

alkyl), aryl, a%m&&%&%&é@owcle" means heterocycle with one or

more side chains formed from non-interfering substituents.

1 descriptio th ea in i i
The urea library of the invention is a combinatorial
library formed from (i) primary and/or secondary amine
reactants and (ii) isocyanate reactants. Individual urea
library compounds are represented by -the general
formula (I):

where R], R2, and R3 are substituents defined below in
section V.

A preferred urea libraries is formed from diverse amine
reactants and diverse isocyanate reactants.



9 “(Jerr]-Cerr] alkyl"™ means a straight or branched chain hydrocarbon of-
between x and y carbon atons. "Clerr]-Cferr] cycloal kyl" nmeans a ring of
between x and y carbon atons having at |east one fully saturated bond.
"Aryl"™ means one or nore aromatic rings, each of 5 or 6 carbon atons.

Mil tiple aryl rings may be fused, as in pgphthyl, or unfused, as in

bi phenyl . "Substituted Aryl"™ having one or nore non-interfering groups as
substituents. "Hal 0" neans chloro, fluoro, iodo or bronb. "Heterocycle"
neans one QiTINDI &g ri®riom 6f2 £l s WdntiiHa alur ati on or
aromatic chatacter an east one ring atomwhich Is not carbon.
Preferred ‘oms i nclude sul fur, oxygen, and nitrogen. Multiple rings
may be fused, agShen tduiicwxidand itwralygnodf when.idvEnisiton utsecg het er ocycl e

means heter 1.0 10 r | ' f ( -interfering
subst i tuentcgj?%lqkst Iﬁ%r%aﬁqgg%ﬁgﬁ%{r?%gfﬁ{%enq}r)eggég%orﬁ;n%{nc#% library:
The urea | iSsecondagly dnenyeactamtss and diigi Indisatihiiogvanatsy Yeagrantsom
(1) primarynie/i¢ualc tPRdRNeAT{-drSAdRNURY did JrdpR@aiade hradiant s.
I ndi vi dual urea Librar conp%unds aré represented by the general fornula
(1): [err]9&%&?@%@?94ﬁglﬁ{@ﬁrﬂ, and Rlerr] are substituents defined bel ow
in section V. A preferred urea libraries is fornmed from di verse am ne
reactants and diverse isocyanate read@ ants.

" < ®
X
/ \H
Rz
where Rj, R2, and R4 are substituents defined below in
sections V and VII.

A preferred thiourea libraries is formed from diverse
amine reactants and diverse isothiocyanate reactants.

X Y i h the
iour L braries -

This invention is a general method for preparing urea
or thiourea libraries. The final form of the library
compounds in the urea or thiourea libraries may be as a
product solute dissolved in a solvent (viz., the reaction
medium) or the solvent may be removed and the final
product retained as a powder, paste or oil.

The urea and thiourea library compounds of this
invention are non-peptide, substantially non-naturally
occurring molecules having .a molecular weight range of
from about 100 to about 700. '

The reaction zone for forming each library compound of
the urea or thiourea libraries by thélmethod of the
invention contains a solvent. The solvent reaction medium
is typically a solvent not only for the'library compound



10.11l. General description of the thiourea conbinatorial library: The
thiourea library of the invention is a conbinatorial library fornmed from
(i) primary and/or secondary am ne reactants and (ii) isothiocyanate
reactants. Individual thiourea library conpounds are represented by the
general formula (X): [err] where Rerr], {?eﬁr], and R[err] are
substituents defined below in sections 0‘ nd VII. A preferred thiourea :
libraries is formed fromdiverse am ne reactants and di verse i sothi ocyanate
reactant s. abys -Br0CEEE BIEBMELE! $mbAliFRKENGUBA! BstN]1yr GA-RAA LR OUrea
libraries of the inventron: This thvention 1s a general nethod for
prepari ng GEREeBE/t ARGdPEa (Libr BYre¥oduRs (£ nal r ATeMTika esi BRalthe
gormolundz rBatBeoHr R@xehrEhkeuwr %énlekanayi 851iBYebénathe BoQdtGbnsol ute

I ssol ve e

iﬂ a_solvent (viz. t Fﬁac L on negiu or theh%oléent may be
removed anBRRE PRRSFE HPE¥uELeREERFI¥qPaYye MRiRaEtarp ¥etgbES P The urea
and t hi our €hahi brapguadnpouttie protincs andeshare breadosojepiildey .
substantlaghgrgggégg%g%gglgfogﬁgr§3§augﬁlecules havi ng a nol ecul ar wei ght

range of from about to about € reaction zone for forming each
i brary conmpound of the.urea _or thiourea_libraries by the nethod of the

i nvention cont @MRsMatRefyeht Arivingop vBHLLERARELEY REJFBRFFORFpIEERI Yy a
sol vent no#igekgel eeachantisbter yomplpeion is @esiuseda Ritbidhdenedric

inpuritieseigggsa%f gké %ggg%%k?dpreferably a large stoichiometric
excess. For such methods the efficient removal of excess
reagent may be accomplished with a solid state scavenger
as taught herein. Thus, for the urea libraries, removal

of excess isocyanate is the principal concern. Similarly,
for thiourea libraries, the removal of excess
isothiocyanate is the principal concern.

Combinatorial techniques must be very robust to work
well for highly diverse groups of reactants. The solid
supported scavengers employed by the processes of this
invention remove excess unreacted reactant in a manner
readily adapted to the diversity of reagents employed in
combinatorial chemistry, particularly parallel array .
" synthesis. ,
A general scheme for the use of solid phase scavengers
is as follows:

Solid-Phase Scavengers:
A
excess
AB ¢
A B » AB+B ——» AB+ ‘ -f-“le—r-> A-B

The solid supported scavenger is filtered from the
liquid reaction media and the purified product A-B
retained.

The utility of the method eof the invention and
the urea and thiourea libraries created thereby is for



reagent, and/or (ii) by-product(s). The inpurities in the reaction m xture
are generally soluble in the solution phase since they frequently have

nol ecul ar wei ghts |ower than or equal to the product and share broad
solubility characteristics of the product. One nethod of driving a
multiplicity of reactions with diverse rg?ctants to conpletion is to use a
stoichionetric excess of one reagent, erably a large stoichionetric
excess. For such nethods the efficient reanaI of excess reagent may be

acconpl i shethlizigh i Yduf! FARIE. STAIR S AU UG AR dov s, for the

urea libraries, renoval. of excess, i socyanate 1s the pr|n0|pal concern.

Sinilarly, Bediashhaaady i studies RF (HHOISIULA-I6LEEEY sot hi ocyanate i s
the princi p:iﬁlmmpMMrﬁrﬁ}fé S Rt WHEsS mstdh@cm:yedobusadto wor k-

I f { ant Th
enpl oyed by PROSIAE, Sl N i { TR T, 4 Ao cafhda™ e S
react ant i metheghmedy trhmdm\;emmm Al s tendiei i My sing simukapetss bypl oyed
i n conmbi nalgurila e MiaMde m éfscgs@ra%&@é@'&féa aaﬁ@ytﬁ:ycmhﬁlos

general schene for the use so | hase scavengers 1s_as WS
Sol i d- Phas&@3@siRferusefaid @sss a source of [193q SPPIRGR- suPPRrt ed
scavenger imgettdd eyfedHe Q[ﬂ\iéiﬁ::ldrﬂtﬂﬂstféhwiimmcﬁr@d agthnd ttapeidn$ 1w d

oot R i el R 6 bl b ER SR e
- molecules useful as a source of lead compounds, or a

directed library of urea and thiourea molecules useful for
the optimization of lead compounds. The combinatorial
urea and thiourea libraries of the invention may be
screened for pharmacologically active compounds using
conventional screen protocols known in the art for any
targeted disgasé state.

V. Process for making the diver rea libra

The urea library of the invention is a
combinatorial library formed from (i) amine reactants and
(ii) isocyanate reactants. Individual urea library
compounds have the general formula (I):

' o]
Ri~.
1>N/II\N/R3
-\\H
where R1, R2, and R3 are substituents defined below in the

sections labeled, "The amine reactant" and "The isocyanate
reactant." '

amin nt :

Each amine reactant used in the p}ocess of making a
urea combinatorial library is an amine represented by the
general formula:



12 -devel opi ng new drugs. Pharmaceutical drug discovery relies heavily on
studies of structure-activity relationships wherein the structures of

di scovered "l ead conpounds” are the basis for new drug devel opnent. The
nmet-hod of the invention systematically and sinmultaneously generates | arge
nunbers of diverse urea and thiourea nol gules useful as a source of |ead
conpounds. The nethod of the invention sg tematically and sinmul taneously
generates either a diverse library of urea and thiourea nol ecul es useful as
a source of |ead conpounds, or a directed library of urea and thiourea

nmol ecul es useful for the optinizationagf | ead conpounds. The conbi natori al
urea and thiourea libraries of the inv lon may be screened for

phar macol ogi cal |y active conpounds usin ventional screen protocols
known in the art for any targeted disﬁﬁggestate. V. Process for making the
diverse urea |library: The urea library of the invention is a conbinatorial -
library forned from (i) amne reactants and (ii) isocyanate reactants.

| ndi vi dual “ikexge Rlp Reo @Sy ddsiepapdantd vy sirdragt o fiam hdrogedt (r wher e
Rlerr], R eon-intrefding sulsstithrdntgientitidafiagardialsuv that otgeati ons

eactant: B0 A RY P B P GRAPIR ¢ 1R PG RSP e |

conbi nat or iradildelsamre CiaCipralkyleprsdanedalkentle Enata d0aomyk 13
C7~C12 aralkyl, C7-Ci12 alkaryl, C3-C1p cycloalkyl, C3-Ci0
cycloalkenyl, phenyl, substituted phenyl, toluyl, xylenyl,
biphenyl, C2-Ci2 alkoxyalkyl, C1-Cg alkylsulfinyl, C1-C10
alkylsulfonyl, -(CH2)m-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-C10 alkyl, C2-C10 alkenyl,
C1-C10 alkoxy, C7-C12 aralkyl, C7-C12 alkaryl, C3-Cig
cycloalkyl, C3-C1p cycloalkenyl, phenyl, -(CH2)m-O-(C1-C10
alkyl), aryl, and substituted aryl.

Preferably the amine reactant of step (a) is selected
from the group consisting of aliphatic amines, aromatic
amines, and heterocyclic amines having a molecular weight of
from 50 to 600. |

Examples of amine reactants suitable for use in the
process of the invention are the following:

Primary Amine Reagents --

aniline

cyclopropylamine

cyclobutylamine

(-)-cis-myrtanylamine

cyclopentylamine

cyclohexylamine

2-methylcyclohexylamine

2,3-dimethylcyclohexylamine

" -4-methylcyclohexylamine

(aminomethyl) cyclohexane



[err] where Rlerr] and Rlerr] are independently selected from hydrogen or
non-interfering substituents, with the proviso that both R err] and R err]
may not be hydrogen. Suitable non-interfering radicals are CJerr]-Cerr]
alkyl, derr]-Cerr] alkenyl, Cerr]-Cerr] alkynyl, Clerr]-Clerr] aral kyl,
Clerr]-(err] alkaryl, C[err] Jerr] cycigalkyl Cerr]-Cerr]
cycl oal kenyl, phenyl, substituted phenyl; tquyI xyl enyl , bi phenyl,
Cerr]-Cerr] alkoxyalkyl Cerr]-Cerr] aIkyIsquinyI, Cerr]-Cerr]
al kyl sul fonyl, ~(GH &gﬂg S et oRedano y1 . subst i Lut od
i'n

aryl, substltuted oxy, | 'uor oa ,. aryloxyal kyl, heterocyclic
radi cal , substlﬂu@eé Heﬁ@ﬁé@%ﬁqn9ﬂ'tﬁﬂ9¥t K%ﬁP%HQroalkyl where mis from
1to 8 Preferr dyybdﬂymaﬁyﬁé ng radicals are Cerr]- C[err] al kyl ,

Cerr]-Cerr] a 1%[“&%51 s](ﬁeal koxy, Cerr]-Cl2 aral kyl, C7 derr]
al karyl, C[err] r] Clerr] cycl oal kenyl, phenyl,

-(CH[err])[err]4&i$&$mmuqoaﬂhykﬂ kﬂmqﬂnylpyqnqliﬂinanmstituted aryl .
Preferably the ; éy%¥(3 dsS selected fromthe group

consi sting of allphatlc am n ronatlc anlnes and heterocyclic am nes
havi ng a nol eculmar{ eiamHmoEr amen 20 oYr BHE.AIBRAM| es of amine reactants
sui table for USQdﬂfdﬂyidﬁfﬂéﬁs of the invention are the follow ng: Primry
Am ne Reagents -- ani C ropyl am ne cycl obutyl am ne
(-)-cis-myrtanylSt ?H%d9§kﬁ£%%ﬂﬁ%%zmﬂ ne cycl ohexyl anm ne

2- met hyl cycl ohexiHezaminwei ik di met hyl cycl ohexyl am ne 4- et hyl cycl ohexyl am ne
(am homet hyl )Cy(alo—'le—xﬁn—q'xaphthyl) ethylamine

1-naphthalenemethylamine

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

l-phenylalaninol

dl-4- chlorophenylalanlnol
d-(-)-leucinol

l-methioninol

histamine

tetrahydrofurfurylamine
dl-alpha-methyltryptamine

tryptamine

S5-methoxytryptamine
6-methoxytryptamine

piperonylamine

n- (2-aminoethyl)morpholine
n—(3—aminopropy1)morpholine
2-(2-aminoethylamino)-5-nitropyridine
2-(aminomethyl)pyridine
2-(2-aminoethyl)pyridine
3-(aminomethyl)pyridine

4- (amlnomethyl)pyrldlne .
ethyl 4-amino- 1-plper1d1necarboxylate
4-amino-1l-benzylpiperidine
1-(2-aminoethyl)piperidine



14. 3- am nonet hy

1,2,3,4-tetrahydro-1-napht hyl am ne cycl ooctyl am ne 1-tyrosine nethyl
2- (2-am noet hyl ) - 1- et hyl pyrrol i di ne n-(2-am noet hyl ) pyrrolidine
n-¢3' -am nopropyl)-2-pyrrolidinone furfuryl am ne cycl ododecyl am ne
1- am noi ndan dl - 1- (1- napht hyl) et hyl am ng gl- napht hal enenet hyl am ne
cycl oheptyl am ne (1s, 2s)-(+)-2-am no-1-phenyl -1, 3-propanedi ol

t hyl - 1- but anol 1-i sol euci nol |-phenyl al ani nol

dl - 4- chl or ophenyl ahaginifbpdopyl) L2upipetol ifret hi oni nol hi stani ne

.dl -al pha:- net hyl t tam t tam
Y R dbeRi Ao 45 P BY S LR BEper onyl am o
n- ( 2- am noet hyl benehpdkiyyhamnne( 3- am nopr opyl ) nor phol i ne
2-(2-aninoethylagunylé§bﬂngﬁg¥9hghggigbﬁaninonethyl)pyridine

dl - 2-am no- 3- e

tetrahydrofurfu
5- net hoxytrypta

| -3,5,5-trinethyl cycl ohexanol

1,2-diphenylethylamine
dl-1l-phenylethylamine
(-) -norephedrine
1,2-dimethylpropylamine
isopropylamine
2-methoxyisopropylamine
dl-2-amino-l-propanol
ethyl-3-aminobutyrate
1,3-dimethylbutylamine
3-amino-l-phenylbutane
2-amino-5-diethylaminopentane
1,5-dimethylhexylamine
sec-butylamine

(+/-) -2~amino-1-butanol
3-aminopentane
2-aminopentane
3-aminoheptane
2-aminoheptane
2-aminooctane
benzylamine

2-fluorobenzylamine

2-chlorobenzylamine
2,4-dichlorobenzylamine
2-methoxybenzylamine
2-ethoxybenzylamine
2-methylbenzylamine
3-fluorobenzylamine
3,4-dichlorobenzylamine
3,4-dimethoxybenzylamine
3-(trifluoromethyl)benzylamine
3-methylbenzylamine
4-fluorobenzylamine

-4-chlorobenzylamine

ester



-(2-am noet hyl ) pyridi ne 3-(am nonet hyl ) pyridi ne 4-(am nonet hyl ) pyri di ne
t hyl 4-am no- 1- pi peri di necar boxyl at e 4-am no-1-benzyl pi peri di ne

- (2-am noet hyl ) pi peri di ne 15 1-(3-am nopropyl) - 2- pi pecol i ne

2-di am no- 2- et hyl pr opane benzhydryl am ne d-(-)-al pha-phenyl gl yci nol

2- di phenyl et hyl am ne dI-l-phenerthngﬂ%ge (-)-norephedrine

1, 2-di net hyl propyl am ne i sopropyl am ne 2Z-Tret hoxyi sopr opyl am ne

dl - 2- am no- 1- propanol et hyl -3-am nobutyrate 1, 3-di et hyl butyl am ne

3-am no- 1- phenyjb LD9z5=di.et hyl am nopent ane 1, 5-di net hyl hexyl am ne
S s G i
B

2
e
1
1
1

sec- butyl am ne out anol 3- am nopent ane 2- am nopent ane
3- anmi nohept ane huhbpraMAaBIBR/ nooct ane benzyl ani ne

2,2,2-trifluoroethylamine
2~amino-1-phenylethanol
l-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

2~ {2~aminoethoxy) ethanol
ethanolamine

phenethylamine

2~ (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



-f.l uor obenzyl am ne 2-chl orobenzyl am ne 2, 4-di chl or obenzyl am ne

nmet hoxybenzyl am ne. 2- et hoxybenzyl am ne 2-net hyl benzyl am ne’
fl uorobenzyl am ne 3, 4-di chl orobenzyl am ne 3, 4-di net hoxybenzyl am ne
(trifluoronmethyl)benzyl am ne 3-nethyl benzyl am ne 4-fl uorobenzyl am ne -
chl or obenzyl am ne 16 4-met hoxybenzyl.am ne 4-net hyl benzyl am ne
2,2,2-trifluoroethylam ne 2-am no-1- pheﬁb et hanol 1-am no- 2- propanol
3-ami no- 1, 2- propanedi ol 2, 2- dlphenylethylanine bet a- met hyl phenet hyl am ne

I sobutyl am ne 2 tﬁ!#gﬁh hﬁﬁkQ ﬁghylhexylan1ne n- decyl am ne

n-undecylanine e tr| am ne 1-tetradecyl am ne hexadecyl am ne
,3 dlphenylpropylamlne

2
2-
3-
3-
4-

isocamylamine

propylamine

3-dimethylaminopropylamine

3-diethylaminopropylamine

3-(di-n-butylamino)propylamine

3-isopropoxypropylamine

3-ethoxypropylamine

3-amino-l-propanol

3-phenylpropylamine

4-amino-1l-butanol

4-phenylbutylamine

n-amylamine

S5-amino-l-pentanol

hexylamine

6-amino-1-hexanol

n-heptylamine

n-octylamine

n-nonylamine

dl-2-amino-1l-pentanol

dl-2-amino-1l-hexanol

1-(3-aminopropyl)imidazole

3,5-bis (trifluoromethyl)benzylamine

2,4-difluorobenzylamine

2,5-difluorobenzylamine

2,6-difluorobenzylamine

3,4-difluorobenzylamine

4-(trifluoromethyl)benzylamine

2-{trifluoromethyl)benzylamine

4-(2-aminoethyl)benzenesul fonamide

n-(4-aminobutyl)-n- ethyllsolumlnol
n-butylamine

2~ ({l-cyclohexenyl)ethylamine

3-methoxypropylamine

3,4,5-trimethoxybenzylamine

3-butoxypropylamine



oct adecyl am ne et hyl am ne 2-(2-am noet hyl am no) et hanol 2-net hoxyet hyl am ne
2- (2- am noet hoxy) et hanol et hanol am ne phenet hyl am ne '

2- (2-chl or ophenyl ) et hyl am ne 2-(2-net hoxyphenyl ) et hyl am ne

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

4- br onophenet hyl am ne 2- (4-chl or ophenyl %thylanine

2- (4- et hoxyphenyl ) et hyl am ne tyram ne Z-(4-am nophenyl ) et hyl am ne
2-(p-tolyl)ethyl am ne taurine propargylam ne allylam ne 17

3, 3- di met hyl but y, 87hRE By BePé DHSPYHLREPY! ani ne i soanyl ani ne propyl ani ne
3-di et hyl am nopr opyl. am ne 3- di'et hyl am nopr opyl am ne

3- (di - n- but yl arPPRYRASEYLIMBR 3-i sopr opoxypr opyl ami ne 3- et hoxypr opyl ami ne
3-am no- 1- propagol2, 4-di-tert-amylphenoxy)butylamine

3-chlorobenzylamine
4-fluoro-alpha-methylbenzylamine

(r) - (+) -bornylamine
n,n-di-n-butylethylenediamine
{r)-(-)-1l-cyclohexylethylamine
n,n,2,2-tetramethyl-1, 3-propanediamine
l-phenylalanine beta-naphthyl-amide
2-{(3-chlorophenyl)ethylamine
2-amino-1,3-propanediol
2-(2-thienyl)ethylamine
2,3-dimethoxybenzylamine
3,5-dimethoxybenzylamine
2,4-dichlorophenethylamine
2,5-dimethoxyphenethylamine
3-fluoro-5-(trifluoromethyl)benzylamine
4- (trifluoromethoxy)benzylamine
l1-leucinol |
l-leucine-4-nitroanilide
(r)-{(+)-1-{1-naphthyl)ethylamine
(s)-(-)-1-(1-naphthyl)ethylamine
l-valinol

d-valinol

d-phenylalaninol’
1-(+)-alpha-phenylglycinol

d- (+) ~alpha-methylbenzylamine
1(—)-alpha—methylbenzyiamine

(1s,2r) - (+) -phenyl-propanclamine

(s) ~(+) ~2-amino-l1-propanol
d-alaninol
(r);(—)—sec—butylamine
(s) - (+)-sec-butylamine
(s) - (+)-2-amino-1-butanol
(r)-{-)-2-amino-l1-butanol
{(r)-(-)-1l-amino-2-propanol



3- phenyl propyl am ne 4-am no- 1- but anol 4-phenyl butyl am ne n-anyl am ne

5-am no-1- pent anol hexyl am ne 6-am no-1- hexanol n-heptyl am ne n-octyl am ne
n- nonyl am ne dl - 2- am no- 1- pent anol dl - 2- am no- 1- hexanol

1- (3-am nopropyl )i m dazol e 3,5-bis(trifluoronethyl)benzyl am ne

2, 4-di fl uorobenzyl am. ne 2, 5-difl uorobenzylam ne 2, 6-difl uorobenzyl am ne

3, 4-di fl uorobenzyl am ne 4-(trifluoronethyl)benzyl am ne
2-(trifluoronethyl)benzyl am ne 4-(2-am noet hyl )benzenesul f onam de

n-(4-aninobutylxgq;quthggﬁHgL@QFrgpggbﬁlanine
2- (1-cycl ohexenyl ) et hyl am ne_3- et hoxypropyl am ne
- 3, 4, 5-tri met hoxyFendyl asi-AetBvIHuS A BRHA ani ne am nonet hyl cycl opr opane

pent adecyl ani ne (49 €3 +4~di-cireniochayllphtRpamibig vl ani ne 3-chl or obenzyl anmi ne
oleylamine
trimethoxysilylpropyldiethylenetriamine
l-adamantanemethylamine
(1s,2r)-(+)-2-amino-1, 2-diphenylethanol
(lr,2s)-(-)-2~amino-1, 2-diphenylethanol
s-benzyl-1-cysteinol .
2—(2—(aminomethYl)phenylthio)benzyl alcohol
3-fluorophenethylamine '
2-aminobenzylamine
2-fluorophenethylamine
4-éminobenzylamine
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-amino-1,1-diphenyl-1-propanol
{(+/-)-exo~2-aminonorbornane
(s)-(+)-2-(aminomethyl)p§rrolidine
3-amino-l1l-propanol vinyl ether
geranylamine
4-(hexadecylamino)benzylamine
(lr,2r,3r,5s) - (-) -isopinocampheylamine
(1s,2s,3s,5r) - (+) -isopinocampheylamine
nl-isopropyldiethylenetriamine
(s)-tert-leucinol
(r) - (-) -tetrahydrofurfurylamine
dehydroabietylamine L
2~bromo-4,5-dimethoxyphenethylapine
(1s,2r)-(-)-cis-l-amino-2-indanol
(1r,2s)-(+) ~cis-1l-amino-2-indanol



- fl uor o- al pha- net hyl benzyl am ne (r) (+)-bornyl am ne

, N-di -n-butyl et hyl enediam ne (r)-(-)-1-cycl ohexyl et hyl am ne
n,2,2-tetranethyl -1, 3- propanedi am ne 1-phenyl al ani ne bet a- napht hyl - ani de
- (3-chl orophenyl ) et hyl am ne 2-am no- 1, 3- propanedi ol
-(2-thienyl)ethylam ne 2, 3- dlnethoxybegﬁﬁlanlne 3, 5- dlnethoxybenzylanlne
, 4- dlchlorophenethylanlne 2, 5- di met hoxyphenet hyl am ne
-fluoro-5-(trifluoronethyl)benzyl am ne 4-(trifl uoronethoxy)benzyl an ne

- I'euci nol pdai €4k Hohae. : fhabPoBiheE Shicdnlelrol- BRBNpRULLELYFaRHEC
)-(-)-1-(1-napht t hyl'am ne 1-valinol_ d-valinol g ¥ al ani nol
-(#)-al phhnﬁmﬁw@l%?n oae(rﬁaepaﬁﬁﬁlatﬁéthmBbﬁﬁPéﬂer ng tormulae:

- al pha- met hyl benzyl am ne (1s, 2r)-(+)-phenyl - propanol am ne

) +) - 2- am no- 1- propanol d-@l aninol (r)-(-)-sec- butylanine
)-(+)-sec-butyl am ne (N K ,leno 1-butanol (i -(:)-2-am no-1-butanol
) -

HZN’\/U‘QSk

NN AN

-)-1-am no- 2- pr opanol

o)
HoN <>|\ | HaN \,l\

and

NHCBz

Secondary Amine Reagents --
n-propylcyclopropanemethylamine
(n-butylamino)acetonitrile
n-methyl-beta-alaninenitrile
3-(benzylamino)propionitrile
3,3'-iminodipropionitrile
(r)-(-)-isoproterenol
(1r,2r) - (-) -pseudoephedrine
l-adrenaline
synephfine
2- (methylamino) ethanol



19:(s)-(+)-1-am no-2-propanol (s)-(-)-2-nmethyl butylam ne

(s)-(+)-1-cycl ohexyl et hyl am ne ol eyl am ne

trimet hoxysilyl propyl di ethyl enetriam ne 1- adamant anenet hyl ami ne

(1s, 2r)-(+)-2-am no-1, 2-di phenyl et hanol

(1r,25)-(-)-2-an1n071,2-diphenylethanol benzyl - I - cyst ei nol

2- (2- (am nonet hyl ) phenyl t hi o) benzyl al cohol 3-fl uorophenet hyl am ne

2- am nobenzyl am ne 2-fl uorophenet hyl am ne 4-am nobenzyl am ne d- gl ucam ne

(+/-)-2,5-di hydrie ﬁ%yiégﬁgﬂaggﬂgﬁénylanine'

(s)-(+)- tetrahydrof Ian1ne f | uor ophenet hyl am ne

(1s, 2s) - (+) -t hi i ino }ethafdl dr oxynor ephedr i ne

(r)-(+)-1-(p- tdqﬂéﬁﬁdndkanxne(s) (-)-1-(p-tolyl)ethyl am ne

(s)-(-)-2-am no | (+/-)-exo-2-ani nonor bor nane
zl'leqfd(% yrrorfg)da{\e EPP

(s)-(+)-2-(am none 3-'am no- 1- propanol vinyl ether
ger anyl am ne 4-0nu%auuﬁyt INﬁymﬂthlan1ne

(1r,2r,3r, 5s)- ( 0,1 Sapi nqséu’ﬁarwd t¥i s formamide

1s, 2s, 3s, 5r -1 sopi noca Ianlne 1-i sopropyl di et hyl enetri am ne
( )- 3 1so$§opylég) hexylam{h propy y

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

1-prolinol

3-pyrrolidinol
n—omega—methyltryptamlne
1—p1peronylp1pera21ne
1,2,3,6-tetrahydropyridine
l-phenylpiperazine

1- (2-methoxyphenyl)piperazine .
n-{3-trifluoromethylphenyl)piperazine
1-(4-fluorophenyl)piperazine
1-(4-nitrophenyl)piperazine
4-piperazinocacetophenone
l-ethoxycarbonylpiperazine y
1-(4-chlorobenzhydryl)piperazine
n-methylpiperazine
l-benzylpiperazine



(s)-tert-leucinol (r)-(-)-tetrahydrofurfurylam ne dehydroabi etyl am ne

2- brono-4, 5- di net hoxyphenet hyl am ne (1s,2r)-(-)-cis-1-am no-2-indanol

(1r, 2s)-(+)-cis-1-am no-2-i ndanol 20 Additional primary am nes suitable
for the process of the invention are those represented by the foll ow ng
fornulae: [err] Secondary Ami ne Reagents,5- n-propylcycl opropanenethyl am ne
(n-butyl am no)acetonitrile n-nethyl -beta-al aninenitrile

3- (benzyl am no) propionitrile 3,3 -imnodipropionitrile

)-(-)-isoprot fi‘?B?lrr&iid@ﬁbc&rbnﬁ?%@@ﬁ?@‘?B’ibaeahﬁéfena' i ne synephrine
(et hyl am no) et hanol enz%Fet anol am_ne (et hyl am no) et hano

e

i et hanol ami ne 2= %EPBB?P&ﬁTﬁo?éPﬁEﬁ nﬁ@ﬁ?&ﬁ@?ﬁ?leneln1ne n,n-
, n" " -met hyl i dynatbesbohyanbstgethylpiperazine

morpholine

(r
2-
di

2, 6-dimethylmorpholine
thiomorpholine
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-dimethylpiperidine
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
l1-methyl-4- (methylamino)piperidine
decahydrogquinoline
1,2,3,4-tetrahydroisoquinoline
hexamethyleneimine
dimethylamine
n-methylbenzylamine
n-methylphenethylamine



n-irsopr opyl cycl ohexyl am ne n-net hyl cycl ohexyl am ne n-et hyl cycl ohexyl am ne
al I yl cycl ohexyl am ne dii sopropanol am ne n-net hyl - d- gl ucam ne di benzyl am ne
nor el eagni ne propyl enei m ne azeti di ne n-omnega-acetyl hi stam ne thiazolidine
3-pyrroline 2,5-dinethyl-3-pyrroline pyrrolidine 1-prolinamde 1-prolinol
3-pyrrolidinol n-omega-nethyltryptam ne §3piperonylpiperazine
1,2,3,6-tetrahydropyridi ne 1-phenyl pi perazi ne 1-(2-net hoxyphenyl) pi per azi ne
n-(3-trifluoromethyl phenyl) pi perazi ne 1-(4-fl uorophenyl) pi perazi ne

1-(4-ni trophenyl,) RIRS{AA 46, ft-PIMAIRA SORFE | |
1- et hoxycar bonyl pi perazi ne 1-(4-chl or beanzqayigglge{a2|ne
n- met hyl pi per aziRRFIVIRmLRQasefd Loghede dimet eta

n-methylpropargylamine
dipropargylamine
n-methylallylamine
diallylamine
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
(s)-(+)-2- (methoxymethyl)pyrrolidine
2-methylaminomethyl-1,3-dioxolane
pindolol .
n-ethylmethallylamine
dicyclohexylamine
1,4,5,6~tetrahydropyrimidine .
n-{(trimethylsilylmethyl)benzylamine



22-1- (pyrrolidinocarbonyl net hyl ) pi perazi ne

n-i sopropyl - 1- pi per azi neacet am de n-bet a- hydr oxyet hyl pi perazi ne nor phol i ne
2, 6- di met hyl nor phol i ne t hi onor phol i ne 1, 4-di oxa- 8-azaspi ro[ 4. 5] decane
plperldlne et hyl pi pecolinate 2-nethyl pi peridine 2-piperidi nenet hanol

2- et hyl pi peri di ne 2-pi peridi neet hanol n, gadi et hyl ni pecot am de et hyl

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

3, 5-di et hyl pi peridi ne 3-pi peridi nemet hanol 4-hydroxypi peri di ne

: 4-hydroxy74-phemmumdxmégﬂyy;zLﬁmﬁdaﬂdmiﬁgmwwI) 4- hydr oxypi peri di ne
fl- Bgﬁ%: B: Bg: S:CFS e(tﬂ lpyﬁotﬁ}*) Srte Jé?’ ne‘_té%yjz)pq?g ?/)(fj’a Hoet hyl ) pyri di ne
4-piperidinopipenmmnﬂrtrnnaﬁnyletmykﬂﬁsdxamrmsp|per|d|ne
decahydroqui nol ing, 1, 2.3, 1 diSiy AN &P .SPHN & dhfne
tetramethylimino-bis-propylamine
(r)-(+)-n-benzyl-1l-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-1-phenylethylamine
3-(3-pyridylmethylamino)propionitrile
‘di-n-decylamine
piperidine thiocyanate
l-acetylpiperazine
n-methylhomopiperazine
l-ethylpiperazine
dl-adrenaline
trans-l-cinnamylpiperazine
{+) -pseudoephedrine
{-) -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
(s)-(-)-n-methyl-1-phenylethylamine
n-methylhomoveratrylamine K
(r)-(+)-atenolol
(s)-(-)-atenoclol _
1-hydroxyethylethoxypiperazine



hexanet hyl enei m ne di net hyl am ne n-net hyl benzyl am ne n-net hyl phenet hyl am ne
23 n' -benzyl - n, n-di net hyl et hyl enedi am ne net hyl am noacet al dehyde
di-met hyl acet al n-net hyl propar gyl am ne di propar gyl am ne n-net hyl al | yl am ne
di al l yl am ne diisopropyl am ne n-isopropyl benzyl am ne dii sobutyl am ne
n- net hyl oct adecyl am ne n-et hyl met hyl am nggn- et hyl benzyl am ne di et hyl am ne
n, n-di net hyl - n' - et hyl et hyl enedi am ne n, n-di et hyl -n' - net hyl et hyl enedi am ne
n,n,n -triethyl ethyl enedi am ne n-benzyl gl yci ne et hyl ester
di - sec- but yl ani rzemEidndire propyl ani ne di propyl ami ne n- net hyl but yl ami ne
n- but yl benzyl am ne .n- et hyl.- n- but yl ani ne di butyl am ne di (2-ethyl hexyl )am ne
di pent yl ani ne n aflficf@lopeﬁtfﬁamlne

mitomycin ¢

di-beta-d-xylopyranosylamine

l-aza-12-crown-4

1-(formamidomethyl) -1h-benzotriazole

1-deoxy-1-(methylamino)-d-galactitol

1-deoxy-1-(octylamino)-d-glucitol

cytisine

(r) - (+)-3-pyrrolidinol _

(+) -cis-2-benzylaminocyclohexanemethanol

(=) -cis-2-benzylaminocyclohexanemethanol

4-hydroxypyrimidine

(s)-3-pyrrolidinol.

Other suitable secondary amines for use in the process of

the invention are selected from the group represented by the
formula:



di = n- hexyl am ne di -n-octyl am ne n-benzyl - 2- phenyl et hyl am ne

9- (et hyl am nonet hyl ) ant hracene (s)-(+)-2-(nmethoxynethyl)pyrrolidine

2- met hyl am nonet hyl - 1, 3- di oxol ane pi ndol ol n-ethyl nmet hal | yl am ne

di ¢ycl ohexyl am ne 1, 4,5, 6-tetrahydropyrim di ne

n-(trimethyl silylmethyl)benzyl am ne g 4, 4-dinethyl-2-imdazoline
(s)-(+)-1-(2-pyrrolidinylnmethyl)pyrrolidine n,n,n" -trimnethyl ethyl enedi am ne
n,n,n' -trimethyl -1, 3-propanedi am ne tetranethylin no-bis-propyl am ne
r)-(+)-n-benzy|-1-pheny|ethy|anine n- ethylisopropylani

(

(s)-(+)-2-(anilinonet ine (+/ norni cotine

2- (butylanino)ethan etﬁE Elnonethyl)pyrldln thoxyethyl)anlne
4- ( d|ne

n-

3

1- pyrrolldlnyl)plp somﬂpecotanlde met,ay! i gopr opyl am ne
met hyl hexyl ami ne (r)-(+)-n-nethyl-1-phenyl et hyl affne
-(3-pyridyl net hyl am no) propionitrile di-n-decyl am ne

H@NC? I ,E )

(‘o
I e s ol

Typically, from about 8 to about 800 diverse amine
reactants are employed to synthesize the urea library of the
invention.

The Isocvanate Reactant:

Each isocyanate reactant used in the process of making
a urea combinatorial library is an isocyanate represented by
the general formula: i



piperidine thiocyanate 1-acetyl pi perazi ne n-net hyl honopi perazi ne
1- et hyl 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- phenyl et hyl am ne
1,3,3-trimethyl -6-azabicycl o(3.2. 1)octangq4- (4-bronophenyl ) - 4-pi peri di nol
(s)-(-)-n-nmethyl -1-phenyl et hyl am ne n-net hyl honover at ryl am ne
(r)-(+)-atenolol (s)-(-)-atenolol 1-hydroxyethyl ethoxypi perazi ne 25
denecol ci ne n-al |yl cycl opentyl am ne m RgNZOI N C
di - bet a- d- xyl opyr anosyl am ne 1-aza-12-crown-4
1-(formam donet hyl ) - 1h-benzotri azol e 1-deoxy-1-(nethyl am no)-d-gal actito
1- deoxy- 1- (whaxyi &8 rics) = rgimdintz&rfrgning' reukist) ituents. pyFuittakll eopon-
(+)-cis-2-bhefzyl 3%% RS ANy 5 alkyl, C2-C10 alkenyl, Cz-
(-)-cis-2- benzylan1nocyc 0 exanenethan
lkynyl, C7-C12 aralkyl, C7-Ci2 alkaryl, C3-Ci0
cycloalkyl, C3-C10 cycloalkenyl, phenyl, substituted phenyl,
toluyl, xylenvl, biphenyl, C2-Ci2 alkoxyalkyl, C1-C5
alkylsulfinyl, C1-C19 alkylsulfonyl, -(CH2)m-O-(C1-Ci0
alkyl), aryl, substituted aryl, substituted alkoxy, amidino,

fluoroalkyl, aryloxyalkyl, and nitroalkyl; where m is from 1
to 8. Preferred non-interfering radicals are C1-Cji0 alkyl,

C2-C10 alkenyl, C1-C10 alkoxy, C7-Ci12 aralkyl, C7-Ci2
alkaryl, C3-C10 cycloalkyl, C3-Ci0 cycloalkenyl, phenyl, -
(CH2)m-0-(C1-C10 alkyl), aryl, and substituted aryl.

Preferably the isocyanate reactant is selected from
aromatic and aliphatic isocyanates having a molecular weight
of from 50 to 600.

Examples of isocyanates suitable as reactants in the
urea library making process of the invention are the
following:

Isocyanate Reagents --

trans-2-phenylcyclopropyl isocyanate

phenyl isocyanate

2-bromophenyl isocyanate

2-fluorophenyl isocyanate

2,4-difluorophenyl isocyanate

2,6-difluorophenyl isocyanate

2-chlorophenyl isocyanate

2,3-dichlorophenyl isocyanate

2,4-dichlorophenyl isocyanate

2,5-dichlorophenyl isocyanate

2,6-dichlorophenyl isocyanate

2-methoxyphenyl isocyanate

2,4-dimethoxyphenyl isocyanate °

2,5-dimethoxyphenyl isocyanate ., °

2-ethoxyphenyl isocyanate



-4- hydroxypyrimdine (s)-3-pyrrolidinol. OQher suitable secondary am nes for
use in the process of the invention are selected fromthe group represented
by the formul a: 26 [err] Typically, fromabout 8 to about 800 diverse
am ne reactants are enployed to synthesize the urea library of the
invention. The Isocyanate Reactant: Eﬂﬂg%socyanate reactant used in the
process of making a urea conbinatorial I1brary is an isocyanate represented
by the general fornula: 27 R err] NCO where R3 is a non-interfering
substituent. Suptabkeflabromethiiepheayladsoalanate Clerr]-Cerr] alkyl,
Cerr]-Clerr] alkenyl err]- Clerr] alkynyl, Cferr]-Cferr] aral kyl,
Cerr]-Cerr] aPREPéV? g%8 neg%rr] cycloal kyl, Cerr]-Cerr]

cycl oal kenyl, pRefydimetbyflphenyd psecylnatel uyl, xyl enyl, biphenyl,
Cerr]-Cerr] abk 5 al kyl sulfinyl, Cerr]-Clerr]

al kyl sul f onyl , b(%ﬁf‘g#’ L*FX%%E%’(%"%?E} _Cerr] alkyl). aryl, substituted
aryl, substitut édPEPRERRENY dSRSYaPRESr oal kyl , aryl oxyal kyl, and

ni troal kyl ; wheBeflubgobhefiyl eoyahatlerred non-interfering radicals are

err]-Clerr] alLk etr]-Clerr] al kenyl, err]-Clerr] al koxy,
g[[ er r} - g[[ er r} abé’%b&f’%@%‘g}‘yﬁ éfg}‘:yfnﬁ%%r yl C[ d e]r r ]C[ d e]r r] cyc?/oal kyl,
Cerr]-Cerr] cﬁcnedﬁbhﬁwrpphhawﬂlisoqyaﬂaﬂa])[err]-C>(C[err]-C[erﬂ
alkyl), aryl, aRd guhabhbiedd12iYocyanate |
3-(trifluoromethyl)phenyl isocyanate

"m~tolyl isocyanate

4-bromophenyl isocyanate
4-fluorophenyl isocyanate
4-chlorophenyl isocyanate
4-methoxyphenyl isocyanate

ethyl 4-isocyanatobenzoate

4- (trifluoromethyl)phenyl isocyanate
p-tolyl isocyanate
n-(chlorocarbonyl) isocyanate
benzoyl isocyanate

tert-butyl isocyanate
(s)-(*)—alpha~methyibenzyl isocyanate
isopropyl isocyanate '
methyl isocyanate

ethyl isocyanatoacetate

octadecyl isocyanate

ethyl isocyanate _
2-chloroethyl isocyanate

allyl isocyanate

n-propyl isocyanate

butyl isocyanate

cyclohexyl isocyanate

l1-naphthyl isocyanate

(r)-(-)-1-(1-naphthyl)ethyl isodyanate
4-fluoro-3-nitrophenyl isocyanate
2-nitrophenyl isocyanate
3-nitrophenyl isocyanate



Preferably the isocyanate reactant is selected fromaromatic and aliphatic
| socyanat es having a nol ecul ar weight of from50 to 600. Exanples of

i socyanates suitable as reactants in the urea |ibrary making process of the
invention are the follow ng: |socyanate Reagents -- '

trans- 2- phenyl cycl opropyl isocyanate ph | isocyanate 2-bronophenyl

| socyanat e 2-fl uorophenyl isocyanate 2,4-difl uorophenyl isocyanate

2, 6-di fl uorophenyl isocyanate 2-chl orophenyl isocyanate 2, 3-dichl or ophenyl

i socyanate 2, 4-dighlobpRBapy! ikeeguaarke 2, 5-di chl orophenyl isocyanate
2, 6-di chl orophenyl_ i sqoCyanat e_2-net hoxyphenyl isocyanate

y y
2, 4- di met hoxyphém§rtisepErRYdPhesydi ARy &nyl isocyanate
2- et hoxyphenyl beaeyanasecyanage2- (trifl uoronethyl)phenyl isocyanate

S browopheny | SoEVAREPEPHL SPOTREIY socyanat e 3 ohl orophenyl oo

i socyanat e 3, 4- étbhkycopbonyll isocyanate
3,5-bis(trifluoromethyl)phenyl isocyanate
2,4,6-tribromophenyl isocyanate
2,5-difluorophenyl isocyanate
2,4,5-trichlorophenyl isocyanate
2,4,6-trichlorophenyl isocyanate
2—methoxycarbonylphenyi isocyanate
2-ethoxycarbonylphenyl isocyanate
2-isopropylphenyl isocyanate
2,3-dimethylphenyl isocyanate
4-methoxy-2-methylphenyl isocyanate
2,4-dimethylphenyl isocyanate
2,5~dimethylphenyl isocyanate
2-ethyl-6-methylphenyl isocyanate
3-cyanophenyl isocyanate '
5~chloro-2, 4-dimethoxyphenvl isocyanate
3-chloro-4-methylphenyl isocYanate
3,5-dichlorophenyl isocyanate
5-chloro-2-methoxyphenyl isocyanate
3,4,5-trimethoxyphenyl isocyanate
3,5-dimethoxyphenyl isocyanate
3-(methylthio)phenyl isocyanate
3-ethoxycarbonylphenyl isocyanate
3-acetylphenyl isocyanate
3,4~-dimethylphenyl isocyanate
3,5-dimethylphenyl isocyanate
2-methoxy-5-methylphenyl isocyanate
3-ethylphenyl isocyanate
4-chloro-2-methoxyphenyl isocyanate
4-chloro-2-trifluoromethylphenyl. isocyanate
4—chloro-3—trifluoromethylphenyl isocyanate
4-iodophenyl isocyanate
4-phenoxyphenyl isocyanate



3- net hoxypheny!| isocyanate 3-(trifluoronethyl)phenyl
| socyanat e 4-bronophenyl isocyanate 4-fl uorophenyl i

4- chl or ophenyl

i socyanat e 4- net hoxyphenyl isocyanate

4-i socyanat obenzoate 4-(trifluoronethyl)phenyl isocy
i socyanat e n-(chlorocarbonyl) isocyanatggbenzoyl iso
I'socyanate (s)-(-)-al pha-nethyl benzyl |socyanate | SO
nmet hyl isocyanate ethyl isocyanatoacetate octadecyl

| socyanat e Zwﬂuxggﬁgiiﬁhéﬁymyﬁgséﬁa@éiaI | socyanat e

(1) () 3 ( 1 nefnfales

2-ni trophenyl
| socyanat e

| Seanyanalphéawl t ispdwayatésocyanat e
4-isopropylphenyl isocyanate
4-ethylphenyl isocyanate
4-n-butylphenyl isocyanate

| socyanate mtolyl
socyanat e '
et hyl
anate p-tolyl
cyanate tert-butyl
propyl isocyanate
i socyanat e et hyl _
n- propyl isocyanate

$g# $§%%%% ate 1- hthyl | socyanat e

at&° QY?? ©F o- 3- ni t rophenyl isocyanat e

29 4-nitrophenyl

3-(dichloromethylsilyl)propyl isocyanate'

octyl isocyanate
4-methyl-3-nitrophenyl isocyanate
4-chloro-2-nitrophenyl isocyanaté
2-methyl-4-nitrophenyl isocyanate
4-methyl-2-nitrophenyl isocyanate
2-fluoro-5-nitrophenyl isocyanate
2-methyl-5-nitrophenyl isocyanate
3-bromopropyl isocyanate
2,4,6-trimethylphenyl isocyanate
2-isopropyl-6-methylphenyl isocyanate
2,6-diethylphenyl isocyanate
S5-chloro-2-methylphenyl isocyanate
4-chloro-2-methylphenyl isocyanate

4- (trifluoromethoxy)phenyl isocyanate
4-trifluoromethylthiophenylisocyanate
2,4-dibromophenyl isocyanate
2,6¥dibrbmo—4-ethylphenyl isocyanate
2,3,4,5-tetrachlorophenyl isocyanate

2-chloro~5-trifluoromethylphenyl isocyanate

2-chloro-6-methylphenyl isocyanate
2-n-carbobutoxyphenyl isocyanate
2,4,5-trimethylphenyl isocyanate
2-methyl-6-(t-butyl)phenyl isocyanate
2-ethyl-6-isopropylphenyl isocyanate
3-chloro-2-methoxyphenyl isocyanate
3-chloro-2-methylphenyl isocyanate
3-chloro-4-fluorophenyl isocyanage
4-cyanophenyl isocyanate .
4-bromo- 2-methylphenyl isocyanate
4-bromo-2, 6-dimethylphenyl isocyanate



2,6-diisopropyl

| socyanat e et hoxycar bonyl

i socyanate 2, 4,

phenyl isocyanate benzyl isocyanate 3-chl oropropyl

6-tri bronmophenyl isocyanate 2,5-difl uorophenyl

l.socyanate 3,5-bis(trifluoronethyl)phenyl

| socyanat e

2,4,5-trichl orophenyl isocyanate 2,4,6-trichlorophenyl isocyanate
yl phenyl isocyanate 2-et ycar bonyl phenyl isocyanate

2- met hoxycar bon
2-1isopropyl phen
4- met hoxy- 2- et

2, 5-di net hyl ph_eayls H&%&W@ef&ﬁﬂ&ﬂh&y@h@dd@*&%
ocyg 5-chl qpthoxyphenyl | socyanat e
ph fhlorophenyl | socyanat e

3- cyanophenyl

3-chl oro-4- nethl

5-chl oro-2-neth
3, 5-di net hoxyph
3- et hoxycar bony
3, 4- dlnethylphe
2- met hoxy-5

4-ch|oro-2-neth
| socyanate 4-ch

yl isocyanate 2, 3-di net hyl phenyl isocyanate

hyl phenyl isocyanate 2, 4-di net hyl phenyl isocyanate

PXV ?B@FX atl§°§Y§‘

e i socyanate

dppltexyicarbonydphtenyd, 4 sodyeinagtehoxyphenyl isocyanate

ﬁ?’l\%’n thy1Y 350 Eacs(at:f\ (t?t hyl t hi o) phenyl isocyanate

|socy acetylphenyl | socyanat e
ﬁymﬂ éyémﬂﬁ?:? 1BAPAAHE | socyanat e

e eIWodyeeienat e 3- ethylphenyl | socyanat e

I.socyanate 4-chloro-2-trifl uoronethyl phenyl
?5¥%E§4§% §9§§ FRAYR | phenyl i socyanat e

methylene bis(o-chlorophenyl isocyanate)
4-chloro-3-nitrophenyl isocyanate
2-chloro-4-nitrophenyl isocyanate
4,5-dimethyl-2-nitrophenyl isocyanate
2-chloro-5-nitrophenyl isocyanate
2-methoxy-4-nitrophenyl isocyanate
3-fluoro-4-methylphenyl isocyanate
5-fluoro-2-methylphenyl isocyanate

3, 5-dicarbomethoxyphenyl isocyanate
2,4-dichlorobenzyl isocyanate
2-(methylthio)phenyl isocyanate

n- (methoxycarbonyl) isocyanate
n-(phenoxycérbonyl)isocyanate
2-biphenylyl isocyanate

3-iodophenyl isocyanate

4-phenylphenyl isocyanate
tetrahydro-2-pyranyl isocyanate

4- (tert-butyl)phenylisocyanate
1-(4-bromophenyl)ethyl isocyanate
isocyanatoacetic acid n-butyl ester
dodecyl isocyanate.

6, 7-methylenedioxy-4-isocyanate-methylcoumarin
(r)-(+)-alpha-methylbenzyl isocyanate
(+/-)-1-(1-naphthyl)ethyl isocyanate
(s)-(+)-1-(1-naphthyl)ethyl isocyanate
3,4-difluorophenyl isocyanate
2-methoxy-5-nitrophenyl isocyandte
undecyl isocyanate .

ethyl 2-isocyanato-4-methyl valerate
ethyl 6-isocyanatohexanoate



4-rodophenyl isocyanate 4-phenoxyphenyl isocyanate 30 4-et hoxyphenyl
| socyanat e 4-(nethylthio)phenyl isocyanate 4-acetyl phenyl isocyanate
4-1i sopropyl phenyl isocyanate 4-ethyl phenyl isocyanate 4-n-butyl phenyl

i socyanat e 3-(dichl oronethylsilyl)propyl isocyanate octyl isocyanate
4- et hyl - 3-ni trophenyl isocyanate 4-ch|o§?-2-nitrophenyl | socyanat e

2- et hyl - 4-ni trophenyl isocyanate 4-nethyl-2-nitrophenyl isocyanate
2-fluoro-5-nitrophenyl isocyanate 2-nethyl-5-nitrophenyl isocyanate

3- bronopropyl i segyanat-gsdcabato-aEindyhphehdlobutgasarat e
2-|sopropyl-6-ne%5%hpgen%l |soc§$pate.2 6- di et hyl phenyl isocyanate

5- chl or o- 2- met hy ng 1PSGYFRALCRTEPHGS. 2- net hyl phenyl i socyanat e

4- (trifl uoronet ethylpBeigocyanarapaopidnatief | uor onet hyl t hi ophenyl i socyanat e

214'dibr0”Dphe”%EP%%OQli%%%ga%aﬁbgﬁb%gﬂﬂﬁﬂlﬁﬁﬂﬁ%ﬁﬂﬁ”y' | socyanat e

2,3,4,5-tetrachlo heny ocyanate 2-chloro-5-trifluoronethyl phenyl
i socyanat e 2- chf&XE-BUYh PIrFiFOFL AYSOPHPRIOPARNATE bobut oxypheny!

I socyanate ethyl 2-isocyanato-3-phenylpropionate
1,3-bis(isocyanatomethyl)cyclohexane
2- (trifluoromethoxy)phenyl isocyanate
4- (chloromethyl) phenyl isocyanate
l-adamantyl isocyanate
1,3-bis(2-isocyanato-2-propyl)benzene
n-amyl isocyanate
n-heptyl isocyanate
2-chloroethyl isocyanate, [ethyl-1,2-14c]
1,1,3,3-tetramethylbutyl isocyanate
3,5-dinitrophenyl isocyanate

The solid supported scavenger used in making the urea
libraries of the invention

The solid-supported scavenger is used in the urea
library forming process of the invention. The solid-
supported scavenger is represented by the formula:

@—(L) —(amine )-
®

symbol is a solid-support insoluble in the liguid reaction
medium used in the solution phase urea 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 del, alumina, and
controlled pore glass. i

where the;



2,4,5-trimethyl phenyl isocyanate 2-nethyl-6-(t-butyl)phenyl isocyanate
2-et hyl - 6-i sopropyl phenyl isocyanate 3-chl oro-2-nmethoxyphenyl isocyanate
3-chl oro- 2- et hyl phenyl isocyanate 3-chl oro-4-fl uorophenyl isocyanate

4- cyanophenyl isocyanate 4-brono-2-nethyl phenyl isocyanate -

4- br ono- 2, 6- di et hyl phenyl isocyanate 331 2, 6-dibrono-4-fluorophenyl

i socyanat e 4-n-butoxyphenyl isocyanate 4-butoxycarbonyl phenyl isocyanate
phenet hyl isocyanate 2-nethyl-3-nitrophenyl isocyanate hexyl isocyanate

ZeXﬁldecyl 3i S_ocqu%te (Eﬁﬁ'@b@)@n%ulﬂsiﬁﬁiﬁﬂtordﬁﬂtﬁé/bdwtl@ either a
-chloro-3-ni.tro en | SOC. anate C -nitrophenyl 1sac anate
ot hpELD SRR pihizies St ipn o e A

4,5-di nmeth ‘socyanat e
2-nethoxy-4-nitropheny| |socyanate 3 fl uoro-4- nethylphenyl i socyanate
5-f | uor o- 2- net hyl phenyl i socyanate=8H5- di car bonet Hoxyphenyl i socyanate
2, 4-di chl orobenzyl isocyanate 2-(nethylthio)phenyl isocyanate

n- ( met hoxycar bonyl )i socyanat e n-(phﬁﬂ%ﬁycargﬂgyl)tsocyanate 2- bi phenyl yl

i socyanate
< NH

)/

L

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) ,
o (CHy)
s (CHy) 5 ———
R
N (CHp)y ——

CH; (CHg) y =



3-1rodophenyl isocyanate 4-phenyl phenyl isocyanate tetrahydro-2-pyranyl

| socyanate 4-(tert-butyl)phenylisocyanate 1-(4-bronophenyl) et hyl

i socyanat oacetic acid n-butyl ester dodecyl isocyanate

| socyanat e

6, 7- met hyl enedi oxy- 4-i socyanat e- met hyl coumarin (r)-(+)-al pha- met hyl benzyl
i socyanate (+/-)-1-(1-naphthyl)ethyl isog, zanate (s)-(+)-1-(1-napht hyl) et hyl

| socyanate 3, 4-difl uorophenyl isocyanate
undecyl isocyanate ethyl 2-isocyanato-4-nethyl val erate ethyl

nmet hoxy- 5-ni t rophenyl

| socyanat e

6- i socyanat ohexanoat e 32 ethyl 2-isocyanato-4-nethylthiobutyrate ethyl

2-i socyanat opr opi onat e et hyl 3- |socyanatoprop|onate et hyl

2-isocyanat o-3-nethyl butyrate tert-butyl |soth|ocyanatoprop|onate et hyl

2- i socyanawbezepRea| préyogent or1 C3-bild( pddxyamacome sy Byc jataest:

ane

2- (trlflquggE;QO{g)RBenyl i socyanat e 4-(chl oronet hyl) phenyl |socyanate

1- adamanty

I socyanate 1, 3-bi s(2-i socyanat o- 2- propyl)benzene n- anyl

i socyanat e n- hepb Prigayynadne. o GESONGATY SHEyIeh SUPsidUant. P- 14c]
the solid supported scavenger readily reacts w1th excess

isocyanate reagent in the urea library forming process of

the invention or with excess isothiocyanate reagent in the

thiourea forming process of the invention to covalently
bind said excess reagents to the solid support and permit

their simple removal as a solid phase. The effective

available amine content of the solid supported scavenger .

may be readily determined by conventional chemical
analysis techniques.

VI D il of proce s in ki the urea libr

The scavenger assisted solution phase combinatorial
process for preparing urea library compounds represented by

the formula;

comprises the following steps:

a) adding to each reaction zone containing a liquid
medium (n) equivalents of an amine reactant represented by

the formula:

R4
e

Rz

where R] and R2 are independently selected from hydrogen or
non- 1nterfer1ng substituents, with the proviso that both R31

and R2 are not hydrogen;



1,1, 3,3-tetranet hyl butyl isocyanate 3,5-dinitrophenyl isocyanate The solid
supported scavenger used in nmakina the urea libraries of the invention The
sol i d-supported scavenger is used in the urea library form ng process of
the invention. The solid- supported scavenger is represented by the
formula: [err] where the; synbol is a so{id-support insoluble in the Iiquid
reaction nediumused in the solution phase urea |ibrary making process.
Exanpl es of organic solid supports are polynmers such as

po: ySEyrene/dl valt-,laaah feocga@w%cltagwwrw@ﬁcéege;f:_e(:d)ulatsqle@"stl _

"pol ystyrene. npl es _of. inor ic sqlid supports are silica gel, .alymna,
and contro Pégx oFgujivalents %%gaTﬁ§1W%ﬂﬁ u §ﬁqﬁ¥5ﬂé(ﬁgﬁqﬁ§ enger
i s either zxepriesenyedr byetieddformmliane substituent, for exanple; [err] The
group, -(L)-, is a linking group between the am ne radical and the solid
support and may be selected froma bond,_ or any dival ent group. Useful

| i nking groups are selected fromthe fBBNGQAng: [err] 34 where Ris
hydrogen or Clerr]-Clerr] alkyl and x is an integer from2 to 10.

where R3 is selected from a non-interfering substituent, and

maintaining the reaction zone at a temperature and for a
time sufficient to permit reaction of said amine and
isocyanate reactants;

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

formula;
@—(L) —(amine)

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

wherein;

d) separating the solid supported scavenger from the
reaction mixture of step (c) and recovering in solution each
substantially purified urea library compound.

The "adding to each reaction zone" requirement for the
amine and isocyanate reactants in steps (a) and (b) means
that different amines and different f50cyanates may be added
to each reaction zone in the library forming process, if
desired. In one embodiment of the process of the invention,



The primary am ne or secondary am ne substituent on the solid supported
scavenger readily reacts with excess isocyanate reagent in the urea library
form ng process of the invention or with excess isothiocyanate reagent in
the thiourea form ng process of the invention to covalently bind said
excess reagents to the solid support andypermt their sinple renpval as a
solid phase. The effective avail able amne content of the solid supported
scavenger may be readily determ ned by conventional chem cal- anal ysis

techni ques ea¥h deftAinatAlonP'dIC/efEnY R IsdBYEMEd %a&@mds bardadéa e
scavenger ass ségg?§olut|on phase conbj nat ori al proqgss f ring urea
library corﬁ?&%‘n SR WY 2908 £ 5 +HAa WG 1° al 5% | owi ng
steps: a) ali(ﬁﬁeg-dm. .ea@hussaathieo rsane andord aday rtga aadde]iuub ma:blurm‘c(m)of

equi val ent f dne [ €rr] where
Rlerr] and er?%lgﬁéq%#&%peﬁ%\ﬂ%o?%g% from cf'q% en. of
non- i nt er f &Siogyanais imaye s addadh tohdhe Famg QQﬂa#“Ibcﬂ Rwekpkate R2 are

not hydr og@paratis Mo ¥did@ (@ MaGhH e AEIIMATEh B f StacdMtatih east

the fbr ﬁﬂi"&va' e&%mdwié"r Foretion A FHA HAL h R A e ferels

substi t uenta ddrfifersnt diibrarvt eompeanid on Arermmt Bve hnp evlad xe euanrksf or a

time suffi (aeeélrra;[b(ieoqﬂﬁﬂaw;eeq:céﬂlql:a%fe Sﬁr&)fég ,n%l?é'dsame combination of
amine and isocyanate reactants may be added to different
reaction zones.

Details of the Urea Libr Process - a):

Reaction Medium - The reaction medium may be any liquid
which has the following characteristics:
(1) the amine and isocyanate reactants are capable of
forming a reaction product which is substantially
soluble in the reaction medium, and ‘
(2) the solid state scavenger, both in unreacted and
reacted form, is substantially insoluble in the
reaction medium.

Typical reaction media useful in the processes of the
_ invention are toluene, chloroform, methylene chloride, and
acetonitrile, and tetrahydrofuran.

The Reaction Zone - the process of the invention may be
- carried out in any vessel capable of holding the liquid
reaction medium and having inlet and outlet means.
Preferably the process of the invention is carried out in
containers adaptable to parallel array éyntheses. Most
preferably, the urea and thiourea library forming are done
in standard wellplates, such as the 96 well wellplate
illustrated in Fig. 1 and/or the wel;plate apparatus
illustrated in Fig. 2. Each well may be filled by multiple



| socyanate reactants; c) adding to the reaction zone of step (b) a solid
supported am ne functional scavenger represented by the fornmula; [err]
wherein; is a solid support insoluble in the liquid nmediumof the reaction
zone, and -(L)- is a bond or a divalent linking group, (amne) is a primary
or secondary amine substituent, and whergyn said scavenger is added in an
anount at | east equal to the excess equival ents of unreacted isocyanate
reactant used in step (b), and naintaining the reaction zone at a

t enper at ;Jr @eqrid,téf@{ a%ﬁgliﬁ&_u?ﬁ fhuticaiit da Of&ermuoﬁit@qﬂﬁraﬁuf,aid&pm@sts .

i socyanat e _react an nd said scavenger ; separatin e S0 supporte
scavenger MHAR MY, e SIGRST MAfUa iy ﬁ’%p?c(“%u%ﬁﬁ to‘?féf]ﬁfg in solution
each substanti alThe gliversed uresa libyaany oo iyois dinvidre: T'addiayy take ache
reaction z oo i qggt f ' i%¥£yqﬂ?t r t [ n steps
(a) and (b;}r&%emar?gqlt‘éhktq_'_ [ lflgs)('ar#té]gvrﬁelnrﬂésfaan ‘difteren %%{?/%n%%%%y be
added to edtEH lesomt@inine 3 weunratie) reacHinmipP@HPeebibraryesired. In
one enbodi WiMpdind)he APGREH Paddle, theMivkary cotioddtds Grdi nation of

am ne and isocyanate reactants, .ad %g t eachliigégéﬁﬁea tion zong (e.qg.
Tel 'S of o RAVGILAREIY dARTHIG A YIHRSTE Hee LpA e v, Hel ated (o
each row ofccdunel lguidaty ‘apdriailast  aowerodrdindfesand the sane isocyanate
Y, o e L0 SHIRSATh o0 WL AdRUALEL ARSI TG,
wi || expectf@nt [Bragtdiaing 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 reactant 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 individual reaction product
is from 1 microgram to 50 milligrams.
The amount of amine reactant in each reaction zone is
represented by the symbol *(n)", where (n) represents the
equivalents of amine reactant.

etai f rea Libr - ' :
In the diverse urea library making process described

. herein the isocyanate reactant is the reactant used in
excess. The method of the invention contemplates solution
phase reactions where a stoichiometric excess of isocyanate
reactant is used. The amount of isocyanate reactant used to
insure an excess is defined as at least 1.1(n) and
preferably a larger excess in the range of from 1.25(n) to
5(n), where the variable (n) is as previously defined. The
stoichiometry of the reaction and calculation of equivalent
weights of reagents may be done by reference to Scheme 1,
infra. The 1.1 multiplier is used to insure at least a 10%
stoichiometric excess of the isocyanate reactant to drive
the reaction to completion, thereby removing the amine
reactant from each reaction zone used to create the urea



a different |library conmpound. Alternatively, where it is desirable to have
replicate sanples, the sane conbi nati on of am ne and i socyanate reactants
may be added to different reaction zones. Details of the Urea Library
Process - Step (a): Reaction Medium- The reaction nediumnay be any liquid
which has the follow ng characteristicsiyd1) the am ne and isocyanate
reactants are capable of formng a reaction product which is substantially
soluble in the reaction nmedium and (2) the solid state scavenger, both in

unreact ed aRBrafact eghhisl MeokSek uént ial hy26nagl ubhe2by eheessact iogn

medi um TyE#cal reacthgn nedlg E i n thg pggF i S of t he si nvention are
t ol uene, 6r PBFRRAEEhTFBREAE I6§|8531§ﬁ ‘a i/l B9-aR4
tetrahydrobenaylaﬁhaeRwau&ﬂobeZuBed-1hhstppoda$sodfthbeprmmeBS|amdnay be
carried ou sge I ho | L Qi Agllqn s4edi um and
havi ng |nlg gaout?e? §§g§§§9 ?h%ﬁy b#gbe ghgﬁgbggglgfh%hEEF%Ven lon is
carried ouﬁtﬁﬁ dbnt afnthe paepessl-e to paraIIeI array syntheses. Most

preferably, the'méeeeaaélbhl %h@allsl E\h@hxafl%m g ar Qeﬁl@ié‘ialtﬁhr%t angar d
well pl ates, such, _as 3 | pl atg i1lu trate 1 an or t he
wel I pl ate gﬁﬁaFaFﬁyelﬁPg fF&FB& tH Be TERCH N n&%

mul tiple 1s6&ydahteer¢a&ppatsbushaauusnatedcmmpMdma|consmm@makm5;ﬁhny of

whi ch ‘may Qﬁﬁe559ﬁ5 %BHU§BE% g@ %&ggﬁkerfcgg%rohhg thlty OFlrwmurea

library of I S 1nventlon ormao | pl at es,
each melIpPQFésﬁé¥Yngomspn§u§@nbépﬂpsgcélséﬁ@ﬁ&ﬁetpeéﬁﬁaﬁmH§QMﬁhﬁ (library

efficacy of the prepared library compounds.
' The time, temperature, and pressure of the
combinatorial reaction zones used for 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
second té 60 minutes being most often used. The temperature
of the reaction may be any temperature between the freezing
point and the boiling point of the liquid reaction medium,
_but is generally between -10°C and +60°C, with 10°C to 40°C
being preferred and ambient temperatures (about 20°C-30°C)
being most preferred. The reactions may be conducted at
subatmospheric pressure or superatmospheric pressure (viz.,
60Kg./m? - 21000 Kg./m2

absolute), but ambient atmospheric pressure (about 10330
Kg./m2, absolute) is most often used.

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

Sequence of Operation - The addition of the amine and
isocyanate reactants to the reaction ‘zone may take place in
any order. For example, the isocyangte reactant may be
initially added to the reaction zone followed by addition of
the amine reactant, or vice versa. Alternatively, the amine



conpound). I n such cases, the library conpounds are conveniently identified
by their wellplate nunber and "x"-colum and "y" well plate row coordi nates.
Sel ection of amne reactants - A preferred technique for practicing the
process of the invention is parallel array synthesis. Wth parallel array
synt hesi s individual reaction products eif prepared in each of nultiple
reaction zones. The anount of am ne reactant introduced into each reaction

zone will depend on the desired anmount of each library conpound that is
needed for n 0 SSAYS hed Asage R qRheL rel ated
needs. Typ|§§I?H8E¥ﬁgaggs%§g gh%%n@a be §?§P§%5P§Fégcgeon pro u?? Is from

1 nlcrograﬁﬁFB S@aﬁFPPPgFaﬁﬁ The anpbunt of ami ne reactant in each reaction
zone is represented by the synbol "(n)", where (n) represents the

equi val ent .

(b): In the ' R

i socyanat e reacﬁhetsoélﬂheuppartedtsaa&éngﬁrendéssloﬁhstﬁﬁtheauareﬁhe
i nvention gggtaEPtat EﬁeSQ"eHE'lﬁBan\.aL guEf%a%tf' %%ﬁ}’\hg’;’e, 2 g%tl‘i'dc @x&:?%&‘

excess of [socyanate reactant 1s USe he anou cyanate react ant
used to |néﬂﬂéeaﬁuﬁﬁ§é§§aﬂss&éﬂ?ﬁéﬁra§e§Feﬁ§a§Fd1b¥(&P%a Bdeer abl y a

| ar ger excess in the range of '_@_ o g&h%) where the variable (n)
is as previously defined. The chi try reaction and calculation
of equi val wei ght reagent nce .to

Tnira Theeher kAR AmBlto Rt Bk vERber: it 0 B T R B 1
excess of Pestepcybnais basedaon tthedrscaeremerr @amamlathia:@mplmlon

E Egr 5%; eFR%RY ohBg i 8P, Ne TheAGARenlle?Mi @A GludeRP Gl At AQR&LUSRA dribfriteat e

Step

equal to the theoretical excess equivalents of unreacted
isocyanate reactant (viz., at least 0.1 eQuivalents used in
step (b). For example, if 0.125 mmol (18.6 mg.) of 4-
methoxy phenyl isocyanate constituting a 25% (0.025 mmol)
excess were used in step (b), then at least 25 mg. of an
aminomethylated polystyrene having an -NH2 content of 1 meq
N/g. resin would be added in step (c). Preferably the solid
supported scavenger is used in an amount that is from 1.25
to about 5 times the theoretical excess equivalents of
unreacted isocyanate reactant.

The reaction zone is maintained at a temperature for a
time sufficient to permit reaction of said excess isocyanate
reactant and said scavenger. Typically, the reaction
‘"requires only seconds but the selection of reaction
conditions that may be used is the same as set out in the
preceding section (see, Details of the Urea Library Process
~ Step (b)).

etail r ibr - :

The final step in the urea library forming process of
the invention is purification of the library compounds by
separating the reacted and unreacted solid supported
scavenger from the reaction medium of step (c) and
recovering a solution of each substantlally purified urea
library compound. -



38 library. Thus, for exanple, if 1.25(n) - a 25% excess - of the

i socyanate reactant is desired, then 10.7 ng. of benzyl am ne woul d be used
in step (a) of the process and 18.6 ng. of 4-nmethoxy-phenyl isocyanate
woul d be used in step (b) of the process. The reaction zone i s naintained
at a tenperature and for a tine suff|0|qﬂ} to permt reaction of the am ne
and i socyanate reactants, that i-s, to conplete consunption of the am ne and
form an anmount of urea I|brary conpound necessary to conduct bi ol ogi cal

assays to deter#ghgestparathibaasy eﬁetlemaeaabgarhbaree&v@a@aeumé%m'The
ti ne, terrpe at ressu ori ZQne used

nd on
for the crk Flghbﬁﬁr¥|ﬁ QP?“BGnﬂbﬁﬁﬂévﬁﬁelﬁoF r?PiE&P%a? s ©
i nvention. rEaationnmaynbe ﬂoneab§|agyecshepncﬁohh& chantical are generally

from 0. 1 579848} Onfnlau” o prlleblbiTes O3 260 I AAR WaEes el 10

nost often éra ion e an nperature
bet ween theppieeebhg poi ai lamembRrsboifl andiperse éﬂbKHGYIlqﬁm@hreactlon

medi um bUhetﬁoaan@ﬁéhhaebegw¢e%11t9h€&bhc QEQ)*@@&%&ﬁkﬁgdﬂﬂHﬁ 1Qligrn] C to
40[err] C bebggpgre erred nbi ent .t enpéraf ures qQut 20 [err]C-BOﬁ?t]()

bei ng nost pEdQn. TRBA d4¥) | WAShARY -he FadhFGEL @ &? &uPAE
pressure opretﬂaeraanﬁ&meblfcpnmﬁuaelbw z. 1t6Qig pirjctriiced bg1000

Kg./nferr] but at mosphetic _pre re ut 330 Kg./n2,
absol ut e) Fggﬁggg g%Pg EH&&SPnP% gﬁé aF%b oun$ﬁ@% ﬁ%&%tlon of

the reacti 6nlbetrv\medlunvewamheranalnsotta@nmwe@g@trammawmmhmed by
a nunber OEoﬁﬁﬁlﬁﬁtbﬁﬁéb EﬁEBangﬁﬁarGE% elshed .is to usg %?ﬁhlly ! emoved

chr omat ogr ap é % determine.if the am.ne reactant i.s substa
from the rB8dPFo 1}Gﬁ€§1°§e&§eﬁ@@lﬁFeépéPaFﬁéh 2., TR®EX&di ti on of the anine

and 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
solvent evaporation, distillation, salting out, solvent
extraction, and etc.

Examples of urea library compounds:

The following compounds are examples of selected urea
library compounds prepared using the method of making a
diverse urea library described above.



i Socyanate reactants to-the reaction zone nmay take place in any order. For
exanpl e, the isocyanate reactant may be initially added to the reaction
zone followed by addition of the am ne reactant, or vice versa.
Al'ternatively, the am ne 39 and isocyanate reactants my be

si mul t aneously charged to each reaction ég Details of the Urea Library
Process - Step (c): The solid-supported avenger addition step requires
adding to the reaction m xture of step (b) a solid supported am ne

functi onal enggr representegﬁp t formul a; [errlWwherg the anount of
scavenger agggﬁ t;gihe reaction dugftof step (b) ase? on the
scavenger's a , N, functd cave G

| east an amount ua et hegret ca ex eqU|v en|
i socyanate reacv¥any (viz.37” at I|gast equi ents used
exanmple, if 0.126-0mol (18.6 ng*) o met hoxy phenyl isQcg

constituting a 25% (0.025 mmol ) excess were used in step (b), then at | east
25 ny. of an am nonet hyl ated pol ystyrene having an -NH2 content of 1 neq

N g. resin would be added in step (c). Preferably the solid supported
scavenger is used in an anount that is from1.25 to about 5 tines the

t heoretical excess equival ents of unreacted i socyanate reactant. The

reacti on zorRO; Qi ntaiki@d at £Q Sﬁ?turéi or a ti uf B ci ent OHo
57 ant a CINENAET .
t the del ¢¢tipn action

permt reacti
out in the pretedi ection

Typical ly, the réact Ton
conditions that nma N IS f e sa
(see, Details of the Urea Libraty Procgss

o 7

I (o) s maki h i hi a
The scavenger assisted solution phase
combinatorial process for preparing thiourea library
compounds represented by the formula (X);

R1\‘\/u\ R4
N C®
Re ~ Ny

comprises the following steps:

a) adding to each reaction zone contalnlng a liquid
medium (n) eguivalents of an amine reactant represented by
the formula:



- Step (b)). Details of the Urea Library Process - Step (d): The final step
in the urea library form ng process of the invention is purification of the
l'i brary conpounds by separating the reacted and unreacted solid supported
scavenger fromthe reaction nediumof step (c) and recovering a sol ution of
each substantially purified urea Iibrary %onpound. 40 The separation of
the solid supported scavenger fromthe |Iibrary conpound dissolved in the
sol vent phase of the reaction may be done by any conventional chem cal or
physi cal nethod. Preferred are physical nethods which are applicable to al

menbers of a diverse |library. Such neghgods include; (i) filtration, (ii)
centrifugation, (iii) decantation, andh%Tvﬁmyashing Filtrationis a
particularly preferred form of purlflca It is practiced by
transporting each solution of |ibraryRconmpound through a filter medium

whi ch [et alwh'ierfém?{ls%@ﬂ@eraﬁciﬂdﬁ%&{ﬁr&ﬁﬁ?%%é@rEM&@dfﬁ&@ or -
separa e vesse al.at U UsI1 n | ratl on, I s I g.
2, infra. [ﬁﬂ%qrgﬁﬁﬁ9ﬂ1§€§§% b e D Fﬁhé%éh?éktéh

suppl enment @dldo)Rzanayi et beeﬂmdaio@re;p [ n whi ch the solute library conmpound
I's removed fromgits Ive t b onvent.i.onal_ pr ses kn i,n fhe art
such as solvenpkav %%éhlﬁ?%ﬁ%%ﬁP %éh %&ﬁ? g%?d%%ti%&§$actlon
and etc. E>da.rip(lnés eﬁu:’maéaerinsmcaﬁya (snﬂpmnujssomﬂfelé ol savhincyampoeinds ar e
exanpl es of, t%%:e‘jrét{ St Bss,qg.gg) P epared using the method of

ea r descri a

meki ng a dlverse ur ary ove.

R4NCS

where R4 is selected from a non-interfering substituent, and

maintaining the reaction zone at a temperature and for a
time sufficient to permit reaction of said amine and
isocyanate reactants;

¢) adding to the reaction mixture 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 a primary or secondary amine substituent, and
wherein said scavenger is added in an amount at least equal
to the excess equivalents of unreacted isothiocyanate
reactant used in step (b), and maintaining the reaction
zone at a temperature and for a time'sufficient to permit
reaction of said excess reactant and'said scavenger;

d) separating the solid supported scavenger from the
reaction mixture of step (c) and recovering in solution each
substantially purified thiourea library compound.

wherein;



41- [err] VIl. Process for making the diverse thiourea |library: The
scavenger assisted solution phase conbi natorial process for preparing
thiourea library conpounds represented by the formula (X); [err] conprises
the followi ng steps: a) adding to each reaction zone containing a liquid
medi um (n) equival ents of an am ne reactg represented by the fornul a:

42 [err] where Rerr] and R err] are ind gendently sel ected from hydrogen
or non-interfering substituents, with the proviso that both R[err] and R2

may not be hydr?]}?l N;, @di?x dlt%g eta%k\e?%réét% tléghez.or}ee[(g rrzégt%%ant gast

1.1(n) equivale vent e |so hi ocyana represented
by the forgige ﬁmrdcssmén@cmna@esa@a@ﬁ& g S4RRE | Blersmd

Substi t uenineaiad LB \GAFF ibr GniitRR! b ATEHertt tlegmlawamawg for a
time sufficient to per i on of, said am.ne and ocyanat e reactants;
c) addi ng t“@yt&P@ ratéﬁdn a,gﬁamrga& Lign, zqn5 ’é‘% @tﬁ%‘afafte‘%r%ﬁ
functi onal proaessgen fr desdyed.ed Iy driee dbodilent evff |the process of
the invention, each combination of amine and isothiocyanate
reactants 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 isothiocyanate 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 yvield a different library compound.
Alternatively, where it is desirable to have replicate
samples, the same combination of amine and isothiocyanate
reactants may be added to different reaction zones.

VIIT. Detail o rocess steps in king the thiourea
librarv: , '

The process for making the thiourea library of the
invention is identical to the process for making the urea
library of the invention as taught in the preceding sections
II, IIT, V, and VI (which are incorporated herein by
reference). Conditions for operatien of the thiourea
process of the invention are described by substituting the
isothiocyanate reactant for every recitation of isocyanate
reactant in sections II, III, V, and VI, supra. However,
when isoﬁhiocyanate reactant;

R4NCS

is substituted for the isocyanate reactant, typical reaction
times and scavenging times are increased by ten to one
hundred fold. "



wherein; is a solid-support insoluble in the liquid nediumof the reaction
zone, and -(L)- is a divalent linking group, (amne) is a primary or
secondary am ne substituent, and wherein said scavenger is added in an
anount at |east equal to the excess equival ents of unreacted isothiocyanate
reactant used in step (b), and nalntalnlgg the reaction zone at a
tenperature and for a tinme sufficient to permt reaction of said excess
reactant and said scavenger; d) separating the solid supported scavenger

fromthe rQﬁ&t&QEEg&6§§?ﬁaeE 3@3@;&9& and recovering in solution each
substantialTy puri I.our ea rary conpound, 3 The "addi to each
reaction zone" FE8&H F@HEHEOFHPnPﬁ@ FRETE aRd Ussst rito FrOGELUnts in

st ep; (aédmgﬁlhb) aﬁl:hli&ufrlé&t coinbi alagidir iall lllﬁ.g)r%mjr ]ccijs‘ feat erdotisieidyianmtan ) ates
may be added to aon zone inN i_brary form ng process,

desi red. ﬁegﬁgsgﬁgggi nt 5t 9 Sﬁoéggﬁmgﬁ'the i nvention, each
conbinatlon of am ne and |soth|ocyanate reactants added to each library
reaction zone (e.g., wells of a wellplagRgsis different. -Thus, the sane

am ne may be added to each row of a wellplate apparatus (as per Fig. 1) and

the sane isothiocyanate may be added to the sane colum of a wellplate
appar at us whegiev®4a idi f&f mlind:mxiﬁexzziirigarsﬁstdetamm*»t prief ey Ingn z.

A tornat | varpergedinth surBHEa 'S‘l’@%%vifrﬂiéﬁpfﬁiﬁerigpf e @J?dn”é‘)SQﬁe
conbi nat i oﬁ'le-h’ anicﬂe'cemdﬁ Lkempiloc FRrstld 3t -s G 1 ko @fferent
reaction zeqgsal¥ahhl, D@tg.aldloofcyme;aqscszlst es-d1py r@@lrtwtmylh; PHAR1,
library: substituted phenyl, toluyl, xylenyl, biphenyl, C2-C12
alkoxyalkyl, C1-Cg alkylsulfinyl, C1-C10 alkylsulfonyl, -
(CH2)m-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-C10 alkyl, C2-Ci10 alkenyl; C1-C10 alkoxy. C7-C12
aralkyl, C7-C12 alkaryl, C3-C1g cycloalkyl, C3-C10
cycloalkenyl, phenyl, -(CH2)m-0-(C1-Ci¢ alkyl), aryl, and
substituted aryl.
Preferably the isothiocyanate reactant is selected from
aromatic and aliphatic isocyanates having a molecular weight
of from 73 to 600. . |
Examples of isothiocyanates suitable as reactants in
the process of the invention are shown by the formulae
below:



The process for nmaking the thiourea library of the invention is identical
to the process for making the urea library of the invention as taught in
the preceding sections II, 111, V, and VI (which are incorporated herein by
reference). Conditions for operation of the thiourea process of the
invention are described by substituting t i sot hi ocyanate reactant for
every recitation of isocyanate reactant i sections II, Ill, V, and VI,
supra. However, when isothiocyanate reactant; R err] NCS is substituted for
t he i socyanat -act. typi cal reaction ti mes_and SfR¢engi ng times are

[ , Nwedr ed f ol d. 4 e o#fii ocyanat e React ant:
Each i sot hi pcyanat|¢ reactant used in the prlocess maki ng a thiourea
conbinatori i pry |s an |soth|ocyanate repres¢nted by the general

ubsti tuent, preferably a
non- |nterfer|ng substltuent selected fromthe~group; Cerr]-derr] alkyl,
Cerr]-Cerr] alkenyl, (err]-Cerr] alkynyl, (err]-Cerr] aral kyl, Cr7-
Cerr] alkarylg Cferr]-Clerr] cycloalk C[err] derr cycloalkenyl,

phenyl, sub ed phenyl, toluyl, x SCerr]

al koxyal kyl g exr] alkylsulfi kyl sul fonyl, -
(CHerr])[e (Cferr] NCserr] al kyl aryl, substituted
al koxy, am ~' fl uoroal kyl, aryl oxy radi cal

substituted heterocyclic radical, and nitroal kyl; where mis from1 to 8.
Preferred non-interfering radicals are (Jerr]-Cerr] alkyl, Cerr]-Clerr]

al kenyl , C[err]fQLgéLL/aLigﬁzf rr]-Clerr] aralkyl, Cerr]-Cerr] alkaryl,
Cerr]- C[er_,gé cyc -Cerr] H3C——NCS

\ - -F

The libraries and compounds of the invention are
prepared in the manner shown in the Schemes below.

Scheme 1 depicts the preferred method of making urea

libraries of the invention using aminomethylated polystyrene
as a solid supported scavenger.



cycl oal kenyl, phenyl, -(CHerr])[err]-O((err]-Clerr] alkyl), aryl, and
"substituted aryl. Preferably the isothiocyanate reactant is selected from
aromatic and aliphatic isocyanates having a nol ecul ar weight of from73 to
600. Exanpl es of isothiocyanates suitable as reactants in the process of
the invention are shown by the fornul ae P§|OM£ 45 [err] The libraries
and conpounds of the invention are prepared in the manner shown in the
Schenmes bel ow. Schenme 1 depicts the preferred nmethod of naking urea
libraries of the invention using am 4RIy jat ed pol ystyrene as a solid
supported scavenger. 46 Schenme 1 [err] Schene 2 depicts the preferred
nmet hod of maki ng_t hiourea Ii?raries of the invention using am nonet hyl at ed
pol ystyrene as aRﬂﬁﬂ?H(éuﬁﬁb ted(ﬁﬁgyenger. S egf 2 [err] In the use of
am nonet hyl atyed pol ystyfene 1 as—a—sébweﬁger “Psocy amaoes or

i sot hi ocyanat es,i h t is of ureas or! thHour et®.Z5bays), a prinary
or secondary amR 1\3:(? s&c’(?%iér}g'é in ethanol -f P chloroformwith

o ) g o
2Ry M (Rs +  RaNcO 1 g Mmoo NN
L H AR
R» 0]

(0.25 eq.) i H

0 |
Ri.. X filter 5 J_gs

H H
n By S

R2

Scheme 2 depicts the preferred method of making
thiourea libraries of the invention using aminomethylated
polystyrene as a solid supported scavenger.

Scheme 2

RiRoNH (1 eq.) el s
1). + —_— R1\NJLN.R3 + R3NCS
R3NCS (1.25 eq.) - R, I (0.25 eq.)
Hy
-8
2)R1\l\fll R3 + R3NCS 1 Ris i .R3 ﬁ N
CON T ey — NN U+RTY @
Ry : Rz S

S : )
3) Rl\II\TJLII}ITRB . R3'HNT§\. __f_i_lie_r_> R;'L\‘.\'jN.REl
R; S R, O
In the use of aminomethylated pq;ystyrene 1l as a
scavenger for isocyanates or isothiog&anates in the
synthesis of ureas or thioureas (abo&e), a primary or

secondary amine is combined in ethanol-free chloroform with



47 an excess of isocyanate or isothiocyanate to forma urea or thiourea as
product, contam nated with starting isocyanate or isothiocyanate (Step 1)-
To this mixture is added an excess of ‘am nonet hyl at ed pol ystyrene (source,
Aldrich Chemical Co.) This-resin-bound prinmary amine reacts to forma

coval ent bond between the resin-bound aq4 e and the isocyanate or
"isothiocyanate, yielding a resin-bound utea or thiourea (Step 2). In the
final step, the m xture of product urea or thiourea and resin in chloroform

s 111 tereqn! DBUGD B£09LEADaRbYY BAd:LRENIBR Anskel BNELAY ol Uochl ug: 1S

rinsed free o roduc rea or thiourea by wa g
sol vent (SFB&OBfeaCPﬁePrQ@PFFtl§§nta@#§é§edD@Pﬁ@a§ﬁ§§ 199 dFesyan@&Fabl e of

bei ng prepatedsbzh&beyaahhed (8kephiny .i nwanthaa) nﬁa&.@r@t Iilsl taudlea apnunber  of
rated oners eir

t echnol ogi cal area %ﬁ é 3 é?%q
Sol ut tone. SRESEEaRH PIRBCTEEAYLAE Sy PLY AL LA SAPedSOUIGs  pALdESD
4,672, 085; Chgﬁ@¢a®390 B) Thusomssahkbmyaﬂkptimae&saauaeuxedcts froe [faren

coatings of LBRLouAH BEQP bbE%eenU§h§aEesNﬂ PE%3a9&%e Aol &gillities -

Thi oureas: _Derivatives of thioureas (capa eing prepared by the
met hod of #ﬁP§Yﬁﬁ9§ﬁtP6n}sﬁ§@éoﬁyﬁpﬁ ? |Nl§1ﬁ&ﬂEEP 6ESP@C%WNP§QN@§3-&ﬂéaS,

as fol | owsthApubesatgeaped)al i qamerl& Fdalihaiteps Ol aiktar@ Yrabilized
W th substltuted t hi our eas

B) . Thi oure ou ds
6 et ul PERCRe R 08, KIOREEa APBTeRin Aot TR o b e
Pat. No. 4thtbughda cotton plug and the resin, retained by the plug,

is rinsed free of any product urea or thiourea by washing
with additional solvent (Step 3). '

Other Utilities - Ureas:

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

4A) unsaturated oligomers and their solutions are
stabilized with trisubstituted ureas - US Pat. Nos.
4,672,085; 4,694,039. _

B) Various alkoxyalkyl ureas are used to prepare
coatings of improved stability - US Pat. No. 4,703.071.

h ilitdi = iour :

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

A) Unsaturated oligomers and their solutions are
stabilized with substituted thioureas - US Pat. No.
4,694,039. _

B) Thiourea compounds are useful in immersion tin
compositions for coating circuit boards - US Pat. No.
4,715,894. .

C) Substituted phenyl-thioureas are uéeful for control
of pests - US Pat. No. 5,187,197.

ca



C): Substituted phenyl -thioureas are useful for control of pests - US Pat.
‘No. 5,187, 197. 48 The process of the invention performed in wellplate
apparatus: The process of making the urea and thiourea libraries of the
invention may be conveniently carried out in a wellplate apparatus such as
illustrated in Fig. 1 and Fig. 2, herein?éter described. It is particularly
advant ageous to carry out the nethod of e invention in a standard
wel | pl at e apparatus such as a plastlc 96 well mcrotiter plate. Typically,

t he wel | pl f $H QA 4 1 @ Tdd d plate, said
pl ate haV|ng a conmobn surtace con alrning openings of a pluralrty of vessels
arranged i col ums. A standard formof wellplate apparatus is a

rect angul ar pI aghec prodieshaf rm}lﬁrrg)vmemﬁej& armd whicoyrted dliXgrids | i ﬂlm d
retaining d SSI ns nit face A we t D y_ optionally
itta Lﬁﬂ{xvegner%ﬁaﬁ (,?a]:aip' eag a?lﬂ:s erP

have ot her Sual cover g., plastlc or
foil), a bmetldmhateaamemamm sas:lra ;amt:elloxstrmd/cnn JFig anbiand niskms t o

secure the el Al At R ERLdPSS :9&‘ 1§ LR AINEhF

sequence of operations to be used for brary eneratlon W th the wel | pl ate

is as fol | s Carxy M e ﬂ%ﬁ@daﬁfarté"f%s“ﬁferi 0 e i SANGRLR| | pl ate

i nocul at ed willplRitd @ipgaiatiny dudh &Y <€ plaseid 9®Ueel Hinvidsse ithepur ea
conmpounds of, the invention is itself a new construct or apparatus which has

particularqﬁ 34 ty in an assay kit used to discover |ead conmpounds. A
sui t abl e syst emTypigediat,i dheawellglsts aggearattus &8 ein the form of a

rigid or semi-rigid plate, said plate having a common
surface containing openings of a plurality of vessels
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 1oss'of
its contained compounds.

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

I Th e la s of invention: ,

A wellplate inoculated with either the novel diverse
urea or novel diverse thiourea compounds of the invention is
itself a new construct or apparatus which has particular"
utility in an assay kit used to discover lead compounds.

A suitable system of operation and related apparatus are
made as follows:

1. Reaction zones are made by drilling 96 holes in the
bottom of 96 deepwell titer plates and putting a porous frit
in the bottom of each well. :

2. The plate is put in a clampmassembly to seal the
bottom of the wells.



made as follows: 1. Reaction zones are made by drilling 96 holes in the
bottom of 96 deepwel| titer plates and putting a porous frit in the bottom
of each well. 2. The plate is put in a clanp assenbly to seal the bottom of
the wel |l s. 49 3. Synthesis is begun by adding reagents (viz., the am ne
and isocyanate reactants) to their a55|qﬂ;d pl ate coordinates (reactlon
zone). 4. The plate is capped then tunbl'ed to m x the reagents. 5. Solid
supported scavenger is added to each reaction zone after conpletion of the

reaction is shoyn by, hbh8shayes ﬁé&ﬁﬂab9gaaamﬁg §eaa&hes gvhkici enk
reaction ting the plate i s renove rom reSEn washed. 7.

The sol ut i 3FLEBNER n?ﬁ©c$?BﬁE€trﬁchFPFESeHoaﬁgnFHea§8FHPF8np BfFect ed by
transfer i|obordinabes 9besetionl abae)8. The reaction products (library

conpounds) are anal hin | [ .C v, F il lustrates
the top surfaceabf éﬁ P?%Fétésaﬁgéggﬁugﬁgga%ﬁggiggeﬁ i%%% %He wel | pl ate
(3) is a presgentplate with 96 wells (depressions) capabl e of holding
| i qui ds. Wen u ed e t hes di- Wi [

U¢ salaa saﬁ%akkah é@énﬁ&? 9@ h&dbﬁ 28 @aah &%aeklea

products are gare In eac ar e g
coordlnate§°n?h€ tRugeameleEieR Ph PH@ FFSGF&°Pe&?e§ Han?V|§h#P|ﬂ§§3ﬁtr1
urea or ththybmatbygbaphy.conpounds prepared by the solution phase

C At or o PReCeRRseh, SR ERL AR in LR U bl RE LS lbhed
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 compbunds) are

analyzed by thin layer chromatography.

FIG. 1 illustrates the top surface of a wellplate
apparatus of the invention. The wellplate (3) is a plastic
plate with 96 wells (depressions) capable of holding
liquids. When used in the parallel array synthesis
individual reaction products are prepared in each well and
are labeled by the wellplate coordinates. The shaded
circles in the Figure represent wells filled with urea or
thiourea library compounds prepared by the solution phase
combinatorial process of the invention. The 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). |



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 medi um containing scavenger (11).
The wells have an outlet at bottomwhich is seal ed by gasket (13) held in
pl ace by top cover. (15) and bottom coverc{17) maintained in position by
clamp (19). 50 EXAMPLE Procedure for % e Synthesis of Pol ynmer Supported
Am ne Functional Scavenaer Am nonethyl ated pol ystyrene used as a scavenger
may be purchased from conmercial sourgegvsiggh as Al rdich Chem cal Conpany
.or Peptides International. Aliterature procedure for the synthesis of

am nonet hyl at ed pol ystyrene (fronlzokos C. C, Ferderigos, N G

Tet r ahedr oprbeéfiuré986r 8he 8Y aloted g€

" Copol y( st | /L ‘ene) resin (1 g.), N—(Chloronethyl
phthaI|n1dgugggiéé%gfégaﬁnaggénd 20 M CHerr]dJerr] were placed in a
t hr ee- neck round-bottom fl ask equi pped with an overhead stirrer. The resin

was suspended me§ﬁbﬁétﬂ91§@@dFﬁghb§E?ken@ou%@d QSG% BERlbndRs ggede After
2 hours of stlrrlng he resin tered washe .th dloxanel 1 N

HA : duoxan@ufﬁh§§e deQQnéomWEFﬁ&ﬁél5°&ﬁ&e&r?€&huﬁ&eP
pht hal i m doompayy- 6espPepvitelr gatednabdenadcf | mxl\Mt@ra!E%rley@rwemlﬂwdr ate

et Aol LA B RCRUBI bt LS Bl BBkl sf MY (I
t he car bonfibkgeeug.a€. 17zerdnregpp bN | @.sfletmadecon Lett. 1995, 36,
3741-3744) is quoted below:
"Copoly (styrene-1%-divinylbenzene) resin (1 g.),

N-(chloromethyl phthalimide (0.42g, 2.2 mol) and 20 ml
CH,Cl, were placed in a three-neck round-bottom flask
equipped with an overhead stirrer. The resin was
suspended by stirring and FeCl; (0.lg, 0.62 mmol) was
added. After 2 hours of stirring, the resin was
filtered and washed with dioxane, 1 N HCl:dioxane
{1:1), dioxane, methanol, and dried under vacuum. The
phthalimidomethyl-resin was treated under reflux with
5% hydrazine hydrate in ethanol yielding a substitution
of 2 mmol N/g resin. To verify that hydrazinolysis is
complete, the resins must be tested for the absence of
the carbonyl group at 1720 cm? by IR spectroscopy.
Moreover, the byproduct 2,3-dihydro-1,4-
phthalazinedione is insoluble in ethanol and so,
washings with hot ethanol were necessary to facilitate
its removal, eSpecially from the high loading resins."




Mor eover, the byproduct 2, 3-di hydro-1,4- phthal azi nedione is insoluble in
et hanol and so, washings with hot ethanol were necessary to facilitate its
renoval , especially fromthe high | oading resins.” 51 Synthesis of a
8x11 Matrix Urea Library: A 8x11 grid of 4 nL screw cap vials is arranged.
To each of the eleven colums of vials igqthe grid is added 40 [err]nol of
a differing amne (as listed below), one am ne per row, as a stock solution
in ethanol -free chloroform (80 nmM 500 [err]L). To each of the eight rows

of vials i mehésis b adgket] Fat£ix ] vBéa cBLBr a different isocyanate
(as listed %elom&, one 1 socyanate per colum. Teflon |lined caps are then
pl aced on each vial and the solutions are then shaken for about one hour,
at which tine eash8x1hlgridtofad emil.wsthewppapxvialsl ¥s38nyangedonetayl at ed

pol ystyrenegd &n "Bl éﬁga?fgvgﬁ%mﬁm sewlaig %ﬁp{:ﬁ&eSrilad Ehﬁdéiéél goare

shaken for an addition ours en ltere hr ou a cotton plug and
the resi duadf™@ksPh $Sd¥?ﬁ§€Hnﬁﬁ?ﬁlﬂﬁré@ssﬁiﬁFeﬂoPFlﬁﬂﬁfoPnGtﬂEhBF PREe

Ch|0r0f0r31f@@Pr@§|ﬂB§€$%k2981ﬁ616h|in éhﬁ?ﬁ6$ufte99039bﬂbfﬁﬂﬁ 4Bo mher .
evapor at e ood_unde stream of nitregen wnti ace
in a vacuun$§%2*£?0r g gtéPSOﬁ%? E?g?u? Sré?u?%%na ﬁgeég

l'i brary conpdded 5@suMQbseacb ofiea defgaeanandseQUanated(dsrécstydfor
testing “‘tﬂefaﬁ urgﬂgr ?H&&Sh&é&'ﬁgr Ehﬁuﬁﬁ a@b?@én“i?ﬁeb“c&ﬁbsa&%aCt'0“

were DL-trypt utam c aci yrosine, DL-1sol eucl ne
am noi sobut ??E E%?ﬂed4°an?ﬂﬁbh¥ﬁ?ia€39|EhﬁcﬁﬂluEE9n§SB§Pa§Pﬁ§ SbEkEPollne
trans- 4- (anfopnebdyt ) oneyababexapenhibhxylime aatH, vibaiphsnykabheedneitand 6-

an1nocapr0|cp8§églmately 30mg aminomethylated polystyrene (3 meq N/g,
90 mmol). The caps are replaced and the vials are shaken
for an additional 24 hours, then filtered through a cotton
plug and the residual resin is rinsed with three small
portions of ethanol-free chloroform (approximately 200 nl).
The resulting solutions are then evaporated in a fume hood
under a stream of nitrogen until dry, then placed in a
vacuum oven for 24 hours at room temperature. The resulting
urea library compound residues are then weighed and
submitted directly for testing with no further purification.

The 11 amines used in this reaction were DL-tryptophan,
DL-glutamic acid, DL-tyrosine, DL-isoleucine, o-
aminoisobutyric acid, 4-aminophenylacetic acid, DL~
asparagine, DL-proline, trans-4-(aminomethyl)-
cyclohexanecarboxylic acid, DL-phenylalanine, and 6-
aminocaproic acid.

The 8 isocyanates used were 2,4-dichlorophenyl
isocyanate, 4-phenylphenylisocyanate, ethyl-2-isocyanato-4-
methylvalerate, ethyl-2-isocyanato-4-methylthiobutyrate,
ethyl-2-isocyanatopropionate, ethyl-2-isocyanato-3-
methylbutyrate, ethyl-2-isocyanato-3-phenylpropionate, and
3-ethoxycarbonylpﬁenyl isocyanate.



The 8 isocyanates used were 2, 4-di chl orophenyl isocyanate,

4- phenyl phenyl i socyanate, ethyl-2-ijsocyanato-4- nethylval erate,

et hyl - 2-i socyanat o- 4- net hyl t hi obutyrate, ethyl-2-isocyanat opropi onate,
et hyl - 2-i socyanat o- 3- net hyl butyrat e, :

et hyl - 2-i socyanat o- 3- phenyl propi onat e, Sg 3- et hoxycar bonyl phenyl

| socyanat e. 52 X. The Assay Kit of the®lnvention: This invention is an
assay kit for identification of pharnaceutical |ead conpounds, conprising
bi ol ogi cal jassay, IBtald Al VEld PEabén atus. The assay kit conprises
as essenti ontaining in its wells the

novel urea or t Ktk SAVSIHHON it AREAGIKI LR Afer bk icakion | oF

bi ol ?gl fcal mmanall | tdéiitfa.rda’:l smd&w:&@dlmclﬁle @&wt t féil@g:zlﬁhéhﬁg:&l:él NBys&PNPri se

a set of we at e appar at as i ra in urea or

Chiour ea | TP DA QLS DS PRI LR vl il 2 4% i SomPE L5

either the as eeasqmmm]s partde (i ceeElplathe aagpmrmessésommlgﬂnin@elm n.

Pr ef bly | 4 I
oot cer YDA SHE AORE Aty 6 oL Elufedt folipGuay Yok

mcrotiter p 0 contal ns ay materlals
These bi ol d@hez:alma%rstagprma.t eamzu 6y dieeItrarl aw@:rt%t%vs@%s known to be

predictive of SUﬂC@&Se]f ld&de +ad @l ﬂtSﬁQéQ{:EE%ﬁy ééﬁ\yﬁiéétaVQe@f
bi ol ogi cal %i %H% s useful in_the kl%l thés | nven tion areF%hose
required td IRIRENY R RS D %gsbﬁs 1¢nzYmat

| nhi bi t'i on Rezremwrehiganes bi ibrany Reatpownds otenttainedr iot each
wellplate are prepared by either the urea process or the
thiourea library 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 vitro
tests known to be predictive of success for an associated
disease state. Illustrative of biological assay materials
useful in the kit of this invention are those required to
conduct the following assays:
In vitro assays:
Enzymatic Inhibition
Receptor-ligand binding
Protein-protein Interaction
Protein-DNA Interaction
Cell-based, Functional assays:
' Transcriptional Regulation
Signal Transduction/ Second Messenger
Viral Infectivity
Add, Incubate, & Read assays:
Scintillation Proximity Assays
Angiotensin II SPA receptor binding assay
Endothelin converting enzyme[leI] SPA
assay .
HIV proteinase [12511 SPA enzyme assay
Cholesteryl ester transfer protein (CETP)
[3H] SPA assay



Protein-DNA Interaction Cell-based, Functional assays: Transcriptional

Regul ation Signal Transduction/ Second Messenger Viral Infectivity Add,

| ncubate, & .Read assays: Scintillation Proximty Assays Angiotensin Il SPA
receptor binding assay Endothelin converting enzyne[[err]l] SPA assay H V
proteinase [[err]l] SPA enzyne assay Choggsteryl ester transfer protein
(CETP) [[err]H SPA assay 53 Fl uorescénce Pol ari zati on Assays

Fl uorescence -Correl ati on Spectroscopy Colorinetric Bi osensors Ca[err]+-EGTA

Dyes for Cell-based gsnaysedadiiid ol {00 rAkds 4 or cell based assays

Luci ferase, green fluqgrescent roteln,'ierr -l actanase El ectrical cel
i npedance sensor assd/doresgenge GorrRlation SRREHRICALE st ed sol ution
phase conbinatorial Eolasiandtari@rEisgengbws|ibrary of conpounds having a

urea scaffold with t@aq&_%.#%%egup&;ié&sf_tgasg@eégégygach l'i brary

conpound is nmade in a Separa action
Reporter Gene Constructs for cell based assays

Luciferase, green fluorescent protein,
B-lactamase
Electrical cell impedance sensor assays



zone and is represented by the fornula; [err] said process conprising the
steps of: a) adding to each reaction zone containing a irguid medium (n)
equi val ents of an am ne reactant represented by the f H “ re
Rlerr] and R err] are independently selected from hycﬁm mur ﬂ“mmm
non-interfering substituents, with the pggviso that. both Rl érr* aid R2 may
not be hydrogen; b) adding to each reaction zone of step (a) at |east
1.1(n) equivalents of a solvent soluble isocyanate reactant represented by
the forml e R18Mi4:.NCO where Rlerr] is selected froma non-interfering
substituent, and nmaintaining the reaction zope at a tenperature and for a
time sufficient to pérm QQﬂ?Qﬁa§§ﬁ§f%é%§é;%ﬁhpqgggvgﬁate reactants
c) addi ng toonddEctatadcl Eramss dforstreprdying sollibmamnpo i exbrapoureds
functi onal er r A - : in, is a
: ! 1Bt deadit Sl n;
sol i d- sqppgﬁ%ﬁ%% t}%ﬁreé%ol‘ncsﬂ%oej!dq é]wullégbﬁé’i%%@rnle?ﬁ uersn%o'# t‘%e reaction zone,
-(L)- is awhergignteadniiihyramogempainte)s irade tHerd SRITAES BR2Setdhdary
am ne substidriening and t%fifﬁé&brﬁ?édj HF AN RS riilL &) anount at | east equal to
t he excess equival ents of unreacted i socyanate reactant used in step (b),

and mai ntaining said reaction zone at a t§mperature and for a tine
sufficient to permt reaction of

Ry Rs
N~

I:‘2/ T \y

said process comprising the sfeps of:

a) adding to each reaction zone containing a
liquid medium (n) equivalents of an amine reactant
represented by the formula:

Ry
\NH

nz/
where R1 and R2 are independently selected from hydrogen or

non-interfering substituents, with the proviso that both Ri1
and R2 may not be hydrogen;

b) adding to each reaction zone of step (a) at
least 1.1(n) equivalents of a solvent soluble isocyanate
reactant represented by the formula,

R3NCO

where R3 is selected from a non-interfering substituent, and

maintaining the reaction zone at a temperature and for a
time sufficient to permit reaction of said amine and
isocyanate reactants; ' 5

c) adding to each reaction zonq;of step (b) a solid
supported amine functional scavenger represented by the
formula; |



sai d excess reactant and said scavenger; d) separating theJMﬂuﬁlﬂHHﬂ"ﬁ"l
scavenger from each reaction zone of step (c) and recoveri

substantially purified urea library conpound. 2. The library of urea
conpounds prepared by the process of claim1l. 3. A scavenger assisted

sol uti on phase conbinatorial process forgpreparing a library of compounds
having a thiourea scaffold with three varlable substituents, wherein each
l'ibrary compound is nade in a separate reaction zone and is represented by
the fornmula; [err] said proces ‘onpr|5|ng the steps of: 56 a) adding to
each reaction zone containing ettt () et lamme pqui val ents of an am ne
reactant represented by the formidla: [err] where Rlerr] and R err] are

i ndependenwhegreéhect ed from hydrogen or non-interfering substituents, with
the proviso that both Rlerr] and R2 may be hydrogen; b) adding to each
reaction zone of step (a) at least 1.1( gui val ents of a solvent soluble
i sot hi ocyanate reactant represented by the fornula, RANCS where R4 is a
non- i nt er f & AgSokbSrsupPATL an&oﬁzﬂmteanm et Bd qudd e tione mediam
teﬁperatUr@faﬂﬂefQEaétHbHEz%HEf'CK%WL 53 BeIvhlepRCliidki®ly RighppM ne and

| sot hi ocyanat e react ant,s; add| to each regction zone of step b) a
solid suppZFPéB ni-fe SEEREE] BnRIFL 5Véﬁ§é§eF€E%€§¥hF§Hnﬁy tit ué£

and adding said scavenger in an amount at least equal to the

excess equivalents of unreacted isocyanate reactant used in
step (b), and maintaining said reaction zone at a
temperature and for a time sufficient to permit reaction of
said excess reactant and said scavenger;

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

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

3. The individual urea compounds in the urea library
of claim 2. o

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

S
Ry ’/,"\\\ Rq
N’/
g

(¥4

said process comprising the steps of: S
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formula; [err] wherein; is a solid-support insoluble in the I medi um

of the reaction zone, and -(L)- is a divalent |inking group, E ’m:lmﬁ"m”m
primary or secondary am ne substituent, and addi ng said sca

anount at | east equal to the excess eqU|vaIents of unreacted |soth|ocyan te
reactant used in step (b), and maintainigg said reaction zone at a
tenperature and for a tinme sufficient to permt reaction of said excess

i sot hi ocyanate reactant and sai d scavenger; 57 d) separating the solid

supported scavenger far)orac&ﬁr:rrg eréaicgm ié&@tﬂénsi@@e(@dn@@ﬂliﬂgoa{e“ ng each
substanti al uyp i fi t hj ourea i 4. The I|brary of

t hi our ea coir%%'g‘réi eﬁf’e ) SR HE b{) s% o?ncﬂi‘?ﬁfe%c HA® assay kit for
i dent i fi catrepredengtexd riacethe cidrrvneld: conpounds, conpri sing bi ol ogi cal
assay materials and wel | plate apparatus; wherein the inprovenent conprises

using as wel I plate apparatus a wellplgje containing in each well library
conpound of a diverse conbinatori al ur ea brary prepared by the process of
claiml1l. 6. An assay kit for identificati Fof pharmaceutical |ead

conmpounds, conprising biol ogi cal assafefateri al s and wel | pl at e appar at us;
wher ei n t heguhdRd QVENBI K9 PFé Sﬁdéﬁéﬁ@eﬁéw%éPééEédaPP&ﬁaﬁyarég&ﬁ' bpl ate

containing in each well ITbrary conpound of  a diverse ¢onbi natori al

t hi our ea | iBBTIPYRERRT HO pSuksel bieRkss %&tQI%Pﬁ1Br°V1S° that both Rj
and R2 may not be hydrogen,

b) adding to each reaction zone of step {(a) at least
1.1(n) equivalents of a solvent soluble isothiocyanate
reactant represented by the formula,

R4NCS

where R4 is a non-interfering substituent, and maintaining
the reaction zone at a temperature and for a time sufficient
to permit reaction of said amine and isothibcyanate
reactants;

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

formula;
@—(L) ——(amine)
®

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

(amine) is a primary or secondary amine substituent, and
addihg said scavenger in an amount at least equal to the
excess equivalents of unreacted isothiocyanate reactant used
in step (b), and maintaihing said reaction zone at a
temperature and for a time sufficient to permit reaction of
said excess isothiocyanate reactant and said scavenger;

wherein; -
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7~ Wl | plate apparatus suitable as a replaceable el ement in an autonat ed

assay machi ne wherein the inprovenent conprises, using as tE u “H ﬁll””"'
apparatus a diverse urea conbinatorial wellplate, wherein e

i ndependently contains a urea |library conpound prepared by the et hod' ¥
claim1l. 8. Wllplate apparatus suitables-ps a replaceable elenment in an

aut omat ed bi ol ogi cal assay machi ne wherein the inprovenent conprises; 58
using as the wellplate apparatus a diverse thiourea combinatorial

wel I plate, wherg)nsepakavhly thdependansuppedttied Bea¥endiedU fedm idaich Y
compound prgg%Eggnbgo%geo %@%g ?f)cggh r%coverlng each substantially

purified thiourea llbrary compound.

5. The library of thiourea compounds prepared by the
process of claim 4.

6. The individual thiourea library compounds in the
thiourea library of claim 5.

7. An assay kit for identification of pharmaceutical
lead compounds, comprlslng 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 urea library prepared by
the process of claim 1.

8. 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 thiourea library
prepared by the process of claim 4.

9. Wellplate apparatus suitable as a_replaceable
element in an automated assay machine wherein the
improvement comprises,

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

contains a urea library compound prepared by the method of
claim 1.

10. Wellplate apparatus suitabl§ as a replaceable
eiement in an automated biological assay machine wherein the
improvement comprises; | ' “*“*“‘——--~——_~.
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58

using as the wellplate apparatus a diverse thiourea
combinatorial wellplate, wherein each well independently
contains a thiourea library compound prepared by the method
of claim 4.
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