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libraries are useful for discovery of lead compounds for
drug development.

A known method of preparing amines is by reductive
amination. Thus, aldehydes or ketones are used to prepare
primary, secondary and tertiary amines as follows:
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Research and development expenses account for the
largest outlay of capital in the drug industry. Synthesis of
compounds is an expensive and time consuming phase of
research and development. Historically, research chemists
individually synthesized and analyzed hundreds of high
purity compounds for biological screening to develop
pharmaceutical leads. Although past methods brought new
drugs to market, the limitations of individual synthesis and
insistence on compound characterization considerably slowed
the discovery process.
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2 The need for nore rapid and | ess expensive drug di scovery
met"hodol ogy is increasingly inportant in today's conpetitive drug industry.
Mor.e recently, nodern drug discovery has used the nethods of conbi natori al
chem stry to generate | arge nunbers (viz., about 102 to 106) of- conpounds

generically referred to as "libraries.” An inportant objective of
corbi natorial chemstry is to generate |ead conpounds for pharnaceutica
research. Theoretically, the total nunmber of conpounds which may be

produced for a Fhemdeadfary rored irapidd andl yepyp exnpengiver dsRdr eagent s
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both in thé& HVéh G d¥-and their biol ogical screening.
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Combinatorial chemistry may be performed in a manner
where libraries of compounds are generated as mixtures with
complete identification of individual compounds postponed
until after positive screening results are obtained.
However, a preferred form of combinatorial chemistry is
*parallel array synthesis®* where individual reaction
products (most often individual compounds)} are synthesized
together, but are retained in separate vessels. For
example, the library compounds are held in the individual
wells of 96 well microtiter plates. Use of standardized
microtiter plates or equivalent apparatus is advantageous
because such an apparatus is readily manipulated by
programmed robotic machinery.

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



3 shaded circle synbol is, for exanple, a high nolecular weight polyner:
Sol 1 d- Phase Synthesis: [err] Variations in reagents (e.g., "A",

"B"; in the general schene, supra.) produce the desired structural
diwﬁrsity. Separation of solid phase product and unreacted sol ubl e reactant
is done by sinple separation techniques Such as filtration, decantation, or
washi ng. These separation solid phase synthesis techni ques have general
applicabilit vari ety of conbinatorjal reactants and | end

t hensel ves géa ﬁg€1§8§ﬁes¥mhﬂithﬁeoﬁ%?a%ﬁ%ﬁﬁ&%xiqlﬁﬁ%ﬁ)ﬂQﬁ%ﬁﬂ%ﬁﬁ] The
rate det er nwatightspepymarsnmal | nol ecul e synthesis is typically not actual
construction of the desired new chem cal entities. Rather, the difficulty
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as foll ows: filtration, decantation, or washing. These separation solid
phase synthesis techniques have general applicability to a
wide variety of combinatorial reactants and lend themselves
to large scale simultaneous/automated library creation.

The rate determining step in small molecule synthesis
is typically not actual construction of the desired new
chemical entities. Rather, the difficulty of synthesis is
frequently caused by the task of isolatiﬁg reaction product
from unreacted starting materials, by-products or other
impurities.

Unfortunately, it is not always practicable to tether a
desired combinatorial scaffold to a solid support. A
significant number of combinatorial reaction schemes are
desirably done in solution phase. Moreover, not all desired
solution phase reactions are driven to completion using near
stoichiometric ratios of reactants. Frequently, 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:



4 a) The article, Cyanoborohydride supported ani on exchange resin as
a Selective reducing agent by Hutchins, Robert O: Natale, N cholas R and
Taffer, Ira M; J.C.S. Chem Conm, pg. 1088-9, 1978 descri bes vari ous
reactions including reductive am nation using cyanoborohydride anion on

I on- exchange resin. The spent resin reagent is renoved by sinple filtration
and® washi ng. b) The article, Synthesis and Reactivity of Pol yner-
Supported Reduci ng Agents with Chem cally Modified Surfaces by Menger,
Fredric M, HirakuThghiambishie, SwanbberolydetideCsuppdortedgandham 1980, 45,
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e) The ar ts@;aartféu Mdﬁ@; r@wmsﬁgvmfrnh@ﬁrdam Mo A D By e

resin: Sel e reductio err ar conpound San R et.
al., Tetra d ‘?Pq_eetf’t ?r% t'£'2'5 dlﬁt?q“{? %9@8@ 1143 g%%’ceﬂ_bes t he
use of bor dthady iZle Qasg:.heﬂi'@n rmm f4%, (292 4-2RN3 |dascxfihgazlbarcmmﬂza@azl ic

ket ones to 0@8‘4 v q:%q n by
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Abdel - Magi tgo AERl d1colbTd |1$y LE’éé CSE anﬁﬂﬁbf@é wedfdnesynthia A5 Synl ett
pgs. 81-3, Januar ]‘ng%%’escr eéi}gcté en;élgtl)é)sn x(‘)édé:atrbonyl corrpounds
usi ng sodi um tri%Qtet
amination reactions carrled out using alkali-metal and
quaternary ammonium cyanoborohydrides.

d) The article, The reduction of o ,f - unsaturated
nitroalkenes to nitroalkanes with borohydride supported on
an ion exchange resin, by Goudgaon, Naganna, M,; Wadgaonkar,
Prakash P.; and Kabalka, George W.; Synthetic .
Communications, 19(5&6), 805-811 {1989) describes the use of
polymer supported borohydride reagent used to reduce
nitroalkenes to nitroalkanes.

e} The article, Borohydride reducing agent derived
from anion exchange resin: Selective reduction of a,f -
carbonyl compound by Sande, A.R. et. al., Tetrahedron
Letters, Vol. 25, No. 32, pp 3501-3504 1984 describes the
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 reductive amination of
carbonyl compounds using sodium triacetoxyborohydride.



g) The article, New Probes for the Study of Acylation Reactions, by J.

Rebek, D. Brown, and S. Zimernman (Contribution No. 3481), Journal of the

Aneri can Chem cal Society, 97:15, p.4408, July 23, 1975, JACS 97:15 July

23,, 1975 descri bes the use of polyner bound isocyanate to activate

carboxylic acid. h) The article, Chescal Modification of Polynmners.

Bor ohydri de Reduci ng Agents Derived from Ani on Exchange Resins, by H W

Bi bson and F.C. Bailey, J.C. S. Chem Comm, p. 815, 1977 describes the
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and C. Bene a,8il'§t rﬂﬁr@&éﬁﬁ %hevﬁﬁﬁ%&tﬁj"ép?‘%;%}‘Qi%%ﬂ%%}%gﬁcribes

an amne funttjonal pol ymer used as a ] removal o
[ err] - unsat up@t ey Rowit redugingmgent by repctimg andion exahangeeric
De- bl ocki ng Agehis &Hrthd equd tsrran=o-anmoeiiox wad erivh @ddadus NaBH4 .

Com b 450- 459,11 1558 2 HhE1 0ot DL B QISIGRRR4S Bhina i peraz i ne 1o
renove FMOC od i fosabskamtdés SCRhY ePgeparat i dheo £l §1en 2309 14 & eupportt ami nant .
6 poly(p-(1-propen-3-o0l-1-yl) styrene, by J. M. Frechet and C.
Schuerch, Journal of the American Chemical Society, 93:2, p.
492-496 describes the preparation of -CHO functional
polymers by contacting chloromethylated resin with methyl
sulfoxide and sodium bicarbonate.

j) U.S. Patent No. 3,576,870 describes the purification
of dimethylacetamide by removing acetic anhydride with a
basic ion exchange resin containing primary or secondary
amino groups. ,

k) The article, Use of Polymeric Nucleophiles for the
Selective Binding and Removal of o -Methylene-y-butyrolactone
Allergens from Complex Mixtures, by A. Cheminat and C.
Benezra, Tetrahedron Letters, Vol. 21, p. 617-619 (1980)
describes an amine functional polymer used as a nucleophile
for removal of an «,P-unsaturated lactone electrophile.

1) The article, Polymeric De-blocking Agents for the
Fluoren-9-ylmethoxycarbonyl (FMOC) Amino-protecting Group,
by L.S. Carpino and J.R. Williams, J.C.S. Chem. Comm.,
p.450-451, (1978) describes the use of a resin bound
piperazine to remove FMOC with subsequent scavenging of the
dibenzofulvene contaminant.



m The article, Piperazino-Functionalized Silica Gl as a

Debl ocki ng- Scavengi ng Agent for the 9- Fl uorenyl net hyl oxycar bonyl

Anm-no- Protecting Goup, by L.A Carpino, EEME Mnsour, and J. Knapczyk,
.Og. Chem, 48, p.666-669 (1983) describes a silica bound pi perazine to

renove FMOC wi th subsequent scavengi ng éf the di benzoful vene contam nant.

n) ‘The article, Preparation of Hi gh Capacity Anm nonethyl -Pol ystyrene Resin,

by C. C Zikos and N.G Ferderigos, Tetrahedron Letters, Vol. 36, No. 21,
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7 3744, 1995, descrlbes 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.

There remains a need to develop solution phase
combinatorial processes for making libraries.

a of the Invention

Combinatorial chemistry may be used at two distinct
phases of drug development. In the discovery phase highly
diverse libraries are created to find lead compounds. In
a second optimization phase, strong lead compounds are
much more narrowly modified to find optimal molecular
configurations. The method of this invention has
applicability for making diverse libraries of secondary
amine compounds useful for finding new lead compounds, and
directed libraries of secondary amines useful for
optimizing a particular desired biological activity.

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



Detail ed Description of the Invention |. Definitions: The follow ng
terns have the neani ng defined bel ow when used in this specification of the.
i nventi on: "Assay kit" neans an assenbl age of two cooperative

el epents, nanely, (i) a wellplate apparatus, and (ii) biological assay
materi al s. "Bi ol ogi cal assay materials" are materials necessary to
conduct a biological evaluation of the efficacy of any library conpound in
a screen relevant to a sel ected di sease state. "Directed Library" is a
col | ection of conpounds cKeaped by a combinatorial chemstry process for

t he pur pose RetaiiédiDesdmiptdion lof Aftel vintvendfion | ead conpound, wherein

each librar%LEEﬁﬂﬂﬂ%ﬁﬁ?ﬁﬁ?ﬁ onmon sbaf{bld, and the library, considered in
its entirety, 1S a colftectlion of closely rel ated honDIo%ues or anal ogues to
the | ead conpoundtiie difiahwimy "qerpsy Vg g pepning detpned, delow,whep:

means a |i brgged wherthid espsadistiidateirs o thke ig@itiainarial |ibrary
scaffold are hith*#vami e in _constituent ,atons,. nol ecul ar E%ht, and

structure and the Soar%r]‘il" "o BRATR ARy 35T sla&ﬁ iotfettﬁo ICEORGT 2515 | ecti on
of closely relenenthomAmglyes @) anateddpds: te apparatius " Bdedtidd |ibrary").

"Lead conpougg; ﬁ@ﬂ&ﬁ é§%?9#ﬂ%" sel ected conbinatorial library for
whi ch the Assayl It a?iye eal e %ﬁ%ﬁﬁ?ipant activity relevant to a

sel ected disease SRiQkogical assapmpterials! G319 SRNGHGS ORRRERY to
created by acéRdietad Biclof el la IMRGRSS ofS e GFRIWHES dREY a conmon

scaffold with,one or nore varjable substituents. " Li brar onpound”
roans an | ot PPHREY SO 4 R ST ARMNATE %A SR SIS
| i brary prodstateby the nethod of the invention. "Parall el array

synthesis" means anig ﬁ@ Jﬁgﬂgﬁpt' | Nat iéﬂ)ééﬁﬂédﬁﬁ et S
of libraries \/\hergll)n % egdiOEflll Vi aji%%m@%#{%aﬁ{ll rary reaction
products areby 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 analogues to the lead compound
{(compare to "Diverse library").

*Diverse library" means a library where the
substituents on the combinatorial library scaffold are
highly variable in constituent atoms, molecular weight, and
structure and the library, considered in its entirety, is
not a collection of closely related homologues or analogues
{compare to "Directed library").

"Lead compound® means a compound in a selected
combinatorial library for which the Assay kit has revealed
significant activity relevant to a selected disease state.

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

*Library compound* means an individual reaction product
(usually a single compound) in a library produced by the
method of the invention. _

*Parallel array synthesis* meahs a method of conducting
combinatorial chemical synthesis of libraries wherein the
individual combinatorial library reaction products are



separately prepared and stored wi thout prior or subsequent intentional

m Xi ng. "Reaction zone" neans the individual vessel |ocation where the
conbi natorial chem cal |ibrary conmpound preparation process of the
inyention is carried out and individual |ibrary conpounds synthesized.

Sut tabl e reaction zones are the individ8al wells of a wellplate apparatus.
"Scaffol d' neans the invariant region (viz., core) of the conpounds which
are nmenbers of a library (VIZ secondary an1ne "Si mul t aneous

synt hesi s"SPRAFAL K| PECRAL ¢4 A0S \SEATDIHTRIE BEHIH T SHRIRARon cycl e

of a COﬂbIﬂﬁt@ﬁtﬁén@Etﬁﬂﬁlﬁ@Qt making all library conpounds at the same
instant in tine)

; orted sca ans act.ion medi um
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"Substituents” are chem cal radicals are, bonded to the scaftfold
t hr ough thénébﬁﬁﬁﬂélo%%EFa§¥n?ﬁ@E?%n$¥o%%%%heﬁ%%e@rff%?%ﬁ? Feneedohien
groups accaufiesf atet bRedinaisidvadf waDlecok es xtremyg@oytaw&réws ary and

are selected to sity.f bio act o the_ s old in
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activity ikheheompeunds whicht adel mémkheresof a llbfaagehvizneans a

react ant B¥%oRASH, Calnif@fpound used in the conblnatorlal synthesis to
pl ace subs?|¥uentg&on %ﬁevgcaffold of a‘libra "Wl l plate

appar atus" meanéSamylEaBegns s¥phhesisf ﬁ@ﬁﬁﬁn@ahlﬁguPﬁl1%9”6Fyl9grary
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"Non-interfer t|t ent” eters to a halo r non hydr gen)
radi cal su ng % Pgu?}g 1 éraﬁFeFP?poﬁfgﬁr?g 8r? rlﬁfg
t he react anns tised |n the process of making a conblnatorial secondary

anine 1ibrary. gty ohpbBirtell BeaURghEHURRLAs6e rblBRs ohAbadlnO!

significantly
insoluble solid substance .containing chemical functionality

reactive with the soluble impurity (viz., usually excess
reactant) desired to be removed from the reaction medium in
the presence of soluble product.

"Substituents* are chemical radicals which are bonded
to the scaffold through the combinatorial synthesis process.
The different functional groups account for the diversity of
molecules throughout the library and are selected to impart
diversity of biological activity to the scaffold in the case
of diverse libraries, and optimization of a particular
biological activity in the case of directed libraries.

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

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

"Non-interfering substituent", refers to a halo or
organic (non-hydrogen) radical suitable for substitution as
R1, R2, R3 or R4 in the reactants used in the process of
making a combinatorial secondary amine library. Non-
interfering substituents are those that do not significantly



| npede the solution phase processes of the invention or interfere with the
usé of a solid phase scavenger in said processes. Suitable non-interfering
radicals include, but are not limted to, (Jerr]-Cferr] alkyl,
Cerr]-Clerr] alkenyl, Cerr]-Clerr] alkynyl, Clerr]-Clerr] alkoxy,

Clerr]-Cerr] aralkyl, Cerr]-Cerr] alkdryl, Cerr]- (err] cycloalkyl,
Cerr]-Cerr] cycloal kenyl, phenyl substituted phenyl toluyl, xylenyl,

bi ph |, | k al kyl sul f
brpheny! . AebtheChen Lofosyabits el g el sl et imoe o
substi tut edlntgkfesabwithuthd ab & 0xf aamblidl_cphééaj__czrcnm}énger ainy lsadydl kyl ,
C\Et erocycl | §r588§§§k SH@%E%&'&e@oQ ESEQ{E%M’Q r@é’dﬁ%lms afthbidd calde!

ere mis from erred non-i er1 ng radical’s are
Gler 1] -Gl or PFeaPRY| LimhERR] Loo] G ret0) RbRGH: €3 SrH] AL al QA5G0
g[[ er H : g[[ er ahkghglttkgilza ﬁiilgralﬁ@ﬁflr "¢ ad:f@rélfallf%?f rd7-@£s ralllcaaﬁjmlmw :
al kyl ), hetg&@c%XF?8aEgH¥Cé?g—éﬁésFY?%gggkﬁ%%% %ﬂéﬁ:réﬁﬁ %1tueﬁ§' and
substit ut edphepyl, toluyld] myignylerbiphéhryl’ mmz aalskcpmsglkbe dx e hed
chain hydr092@5{9@3\1@%199&"‘5?@-&%6”Ql¥y§§ﬁ£?&n iO”B(CH%)m—O (dpreigderr]

cycl oal kyl" neans a ri ween X an car bon omrs havl ng at | east
one fuIIy saﬂhyéﬁedabnhd Substltﬁbﬁ?larnéansubﬁélﬁmtﬂ@r@lbﬁﬁﬂaiaml¢im@s

each of OEl@oEQEQQQlat9?§lo§9E§k§ie ﬁélér&b%u§189¥a@fcéyseghb@@l&ﬁked

napht hyl , or unfused, ,as 1 n stjtuted Aryl" havi ng one

or nore nonhﬁﬁﬁépFEF;ﬁS §P§&S§Rasa§§b§%FFB§ﬁ¥¥;' where 1§ SRemnt £ or o,
fluoro, iod& oereﬁmmred non-iseeeferjogetadiaadsoareof1ndle alh@k of25, 6,

or 7 atons _ a on~Qr o] h C | east
one ring ato% &hw?g no# %g@bﬁﬂké éfg rggﬁhg?ééo %Oﬁ%elgi? % @$%
oxygen, andCBFﬁﬁ@g@N01NBﬂ$NBheCBrﬁQQ fH¢lpalkesed, BBenvilqui AeH2 hw-Or

benzof uran. (¢q _C% utuh@@eggbghngckadlaggnsshgggigﬁygae with one or
nore side chains orne fromnon-interfering s ubstit uents.

10 11. Gem&t@rasysddicpTiagdcad  t ﬁﬂéecéﬁéaﬁybﬁﬁihlét§6nﬁmét-orial library:
The library of theyd-ayealkphti fe@ngoabstpédihel ot i bf&idhednglia i ng

I ndividual §econdar AN Hethedly X AR rhon atoms.

"Cx-Cy cycloalkyl" means a ring of between x and y
carbon atoms having at least one fully saturated bond.

*Aryl® means one or more aromatic rings, each of 5 or 6
carbon atoms. Multiple aryl rings may be fused, as in
naphthyl, or unfused, as in biphenyl.

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

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

at least one ring atom which is not carbon. Preferred
heteroatoms include sulfur, oxygen, and nitrogen. Multiple
rings may be fused, as in guinoline or benzofuran.

“Substituted heterocycle" means heterocycle with one or
more side chains formed from non-interfering substituents.



represented by the general formula (I): [err]
wherein R err], Rerr], and Rlerr] are as set out below [I1l. Genera
description of the process for making the secondary am ne conbi natori al
lihrary of the invention: Am nes, including secondary am nes, may be
prepared by reductive am nation with al #3@hydes or ketones, as follows:
[erT] The reductive am nation synthesis schene for
preparing |nd|V|duaI secondary am nes set out above |s .hodi fied accordi ng
to this inde Ao+ SE8 S3ORd Ly LRE BECOBRABIY AL& |ibraries.

Thi s |nvengxg@nggggﬁbgggh@ghty@eII SUIted as a general met hod for
preparing a strygtura d|v second am ne || e.final fornlof
the library cong%i?n ltﬁr\értyhg iiﬁ?n&gy)?ngr#) e 115 &gpyiﬁé%tgglgg &t g

di ssol ved iconprsiaingn tin@iiva.duatlh e eceadiirgn amedieu i baariyh eomplovedis nmay be
removed and.dfie Jddtdla RO JeietaletAmAPLHder . paste or oil.

Rz

_R O

Ry u

wherein R1, R2, and R3 are as set out below.

IIY. General description of the process for making the
c amine ¢ inatorial 1libr f the invention:

Amines, including secondary amines, may be prepared by

reductive amination with aldehydes or ketones, as follows:
Rl
NH, CH NH, Pprimary
Rl
R |
R—l =0 R'NH, » R CH NHR"  secondary
R.

Y
w

RR™NH CH ——NR'R" tertiary

\
=

The reductive amination synthesis scheme for preparing
individual secondary amines set out above is modified
according to this invention to prepare secondary amine
combinatorial libraries.

This invention is particularly well suited as a general
method for preparing a structurally diverse secondary
amine library. The final form of the library compounds in
the secondary amine library may be as a 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 secondary amine |ibrary conpounds of this invention are non-peptide,
substantially non-naturally occurring nol ecul es having a nol ecul ar wei ght
range of from about 100 to about 700. The reaction zone for formng
each secondary amne |ibrary conmpound of this invention contains a solvent.
The sol vent reaction mediumis typical lyLla solvent not only for the library
conpound desired, but also for inpurities such as; (i) unreacted reagent,
and/or (ii) by- product(s) The inpurities in the reaction mxture are
general ly soIu&m@wﬁﬁQQﬂﬁ%ﬁMlﬁmkﬂﬁ[ﬂ%hﬁ?ﬁ% FOEPONEaEst pdqtdaAs| $nNgRsign

nol ecul ar vairghihohopeptidan Q&bmlapw hﬁxprwthaﬂaﬂ cdwir-igpad

sol ubility chgrac erlétlcs of roduct f%nfd of dr V|ng a
nul tiplicit{OoFcurGRr %er%%u?:tq‘%e Ei‘l’étW%’rgré%c’Eﬁﬂ?ﬁf

reacti ons ta00ohpl aboatn Tednsunpti on of the al dehyde reactant) |s to use a
stoichionetric excess of am ne reagent, preferably a Iarge stoichionetric

o oDl %g%l%érb?&{é Ifaxe fﬂﬁg@:%&&{ unct I ona .aﬁ&nreeagent fad

be acconpllshed W t supporte scavenger as
taught her ef-abrary CQBEBV%@t%?l%Plﬁe%%N#Qﬁkﬁﬁrﬁeﬂtﬁkﬂﬁm§3ﬁ9¥ﬁﬁﬁﬁ-to wor k

wel: fO(r]I BI mhbysdweﬁﬁeraa@uﬂ@nqﬁedmﬁtf@t@ypﬂﬂagﬂla%Wtﬁt scavengers
enpl oye y

t , th ted
react ant inoﬁgﬁaﬁhgfgﬁégg%gﬁaﬁﬁggféﬁggg éé?iﬁ%&gg? Xg%f ggégﬁfseenployed
i n conbi nat ampakithesi stch, apar(1tutnrégcpadaté&genﬂreqndﬁwwkmsab by- A
%g“era' .SChE%BSfelBg(EE‘e “&ﬁeoimﬁﬁﬂélggafﬁ SHREVELLEL Soh SmPSedOL | QUE:

Solid caven g

generally soluble in the solution phase since they
frequently have a molecular weight lower than or equal to
the product and share broad solubility characteristics of

the product.

One method of driving a multiplicity of diverse
reductive amination secondary amine forming reactions to
completion (consumption of the aldehyde reactant) is to
use a stoichiometric excess of amine reagent, preferably a
large stoichiometric excess. For such methods the
efficient removal of excess amine reagent may be '
accomplished with a solid supported aldehyde functional
scavenger as taught herein.

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:



[err] The solid supported scavenger is filtered fromthe liquid
reaction media and the purified product A-B retained. The utility
of st he method of the invention and the secondary amne library created
thereby is for devel opi ng new drugs. Pharnmaceutical drug discovery relies
heavily on studies of structure-activitd2relationships wherein the
structures of discovered "|ead conpounds"” are the basis for new drug

devel opnment. The nethod of the invention systematically and sinutaneously
gener at es Pellddhasr $aRPYeS di ver se secondary amine nol ecul es useful as a
source of |ead conpounds. The conRinatorial secondary amne |ibraries of

the i nvention may S§creened pharnacolngctwgy active conpounds usi ng
conventi onal S eeR—PR-OAPLORS AB & art an-Bar get ed di sease
state. The follow ng section IV thru Xl describe a conbinatori al

sol ution phase reductive am nation process for nmaking secondary am ne
libraries |V. Tibessolpdiswppdrted scawergeyr i Sistierad|indmwiiphase

reductive auaki 08,REQERS el RGNS SEORAAL Ya Pt ggucoBRLEAL OF i
of "t he IS

| i braries 1e 1_nvention. T I nvention i'S a scavenger assisted
conbi nat or F€LPa&BAELi ve ami nation process for preparing a library of

conpounds having a secondary am ne scaffold with three vari able

substituents, said caneoundiitgpbesentefiebliofheff pheuiayention and
[err]

Steps of: the gpogpdary pidasAibEary; Sheassd LHRPERRTEE S8 heat um
(n) equi valdewedopfing newbdmpgst.unEhavmacenticaindrug discovery
relies heavily on studies of structure-activity
relationships wherein the structures of discovered "lead
compounds" are the basis for new drug development.- The
method of the invention systematically and simutaneously
generates large numbers of diverse secondary amine
molecules useful as a source of lead compounds. The
combinatorial secondary amine libraries of the invention
may be screened for pharmacologically active compounds
using conventional screen protocols known in the art for
any targeted disease state.
The following section IV thru XI describe a
combinatorial solution phase reductive amination process for
making secondary amine libraries

IV. D ription of th avenger i ion phase

r ve aminati cess of makin nda amin
combinatorial librari of the invention.

This invention is a scavenger assisted combinatoric
reductive amination process for preparing a library of
compounds having a secondary amine scaffold with three
variable substituents, said compounds represénted by the

formula;
Rz
/k Rs (I)
~
Ry ”



represented by the formila: [err] where R err] is a non-interfering

substituent and R2 is H or a non- |nterfer|ng substi tuent; b) addi ng
to-each reaction zone of step (a) at least 1.1(n) eqU|vaIents of a sol vent
sol,ubl e primary am ne reactant; [err] where R3

is a non-interfering substituent and mail®t ai ning the reaction zone at a
terfperature and for a tinme sufficient to permt reaction of the first and
second reactants to yield an imne (I1); [err]

c) adding to each reaction zone a reduci ng agent and mai ntai ni ng each
reaction zoggidtplotesPecaipitesiany iy sxdgdmesufficient to permt imne

reduction; - ng to eagh rea tion zone of st.e .SOl.i

supported al dehy%i: ?%%H?o%%le (?De o&emﬁo&i:ad&;ﬁln&g r"‘r%ﬁlﬁl,d [err]

14 medium (n) equlvalents of a carbonyl functional reactant
represented by the formula:

where R1 is a non-interfering substituent and R2 is H or a
non-interfering substituent;

b) adding to each reaction zone of step (a) at least
1.1(n) equivalents of a solvent soluble primary amine
reactant;

Ra——NH;

where R3 is a non-interfering substituent and maintaining

the reaction zone at a temperature and for a time sufficient
to permit reaction of the first and second reactants to
vield an imine (II);

Ra .

¥

¢) adding to each reaction zone a reducing agent and
maintaining each reaction zone at a temperature and for a
time sufficient to permit imine reduction;

d) adding to each reaction zone of step (¢} a solid
supported aldehyde functional scavenger represented by the

formula;
@—m ——(CHO)



wher ei n; s a solid-support insoluble in the liquid reaction medi um of
thé reaction zone, -(L)- is a divalent linking group, and (CHO is an

al dehyde functional substituent; and addi ng said scavenger in an anount
wherein the equivalents of (CHO are at |east equal to the excess
equi val ents of unreacted am ne reactantléised in step (b), and naintaining
sai’d reaction zone at a tenperature and for a tinme sufficient to permt
reaction of said excess am ne reactant and said scavenger; e)
separating the solid supported scavenger from each reaction zone of step
(d) and regheeeting each substantially purified secondary amine library
conpound. The "addi ng to each reacprean zone" requirenment for the am ne
and carbonyl fuctional reactant in stef n) and (b) means that different
am nes and carbonyl compounds may be added to each reaction zone in the
library foisi agspiladessppbttdéasptddbleninnehenboduidnteattibe pedtess of

the invent i nth%aggaemhnagphgn g 98 4ndi0aRaeYh iGRRGUBtoRgIedad

each I|brary reaction zon I's di ént. “Thus
the same arCH®)miy Ba aad@hysi@ é&éﬁtll@%aéf subﬁéntweat:é appaprdfusy( gaifer

Fig. 1) andcdahengeye mahhoambuheawhé&blﬁafheeeadQealbﬁtbh@fsqn‘ﬁoqoh%n of a
wel | pl ate app ratus t ive a,different conbination reactant.s in_each
well (viz. B 3 efF< kR ﬁFFﬁséxﬁQBPXﬁRFthl du§rEPF$§FeﬁFlP Sorary

conpound. Addamtmm \usleﬂ, inhetep t(b)s desi mﬁheaunlh@vemaammawarrpl es,
the sane c Inati gn rebonyl e.ad

di fferent %g%% %%h%§oné§%&%Q©r%bgpﬁaf%%f%C6§$%$%§%4Pg$¥P% t% g%QFEQ
Ami nati on Preasdson oft gmidhexcess amine reagtenic and $alid FOIVEREST i S
conduct ed using dyn sefaliatlitly THARANY SppRiriteRfls dfRGIHH £ ReRH ed by

the fOrm“reactlon zone of step (d) and recovering each substantially
purified secondary amine library compound.

The *adding to each reaction zone" requirement for the
amine and carbonyl fuctional reactant in steps (a) and (b)
means that different amines and carbonyl compounds may be
added to each reaction zone in the library forming process,
if desired. 1In one embodiment of the process of the
invention, each combination of amine and carbonyl compound
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 carbonyl reactant may be added to the same column of a
wellplate apparatus to give a different combination of
reactants in each well (viz., reaction zone) that will
expectantly yield a different library compound.
Alternatively, where it is desirable to have replicate
samples, the same combination of amine and carbonyl compound
may be added to different reaction zomnes.

V. Detail of Operation for the Reductive Amination
Process - aj:
The reductive amination process is conducted using in

step (a) a carbonyl functional reactant represented by the
formula:



15 [err] wherein R err] and R err]
areé not both hydrogen and are the sanme or different and are preferably
selected fromderr]-Cerr] alkyl, Cerr]- (Jerr] alkenyl, Cerr]-Cerr]

al kynyl, Cerr]-Cerr] alkoxy, Cerr]-Cerr] aralkyl, Cerr]-Cerr]
alkaryl, Cerr]-Cerr] cycloalkyl, CerrJ5Cerr] cycloal kenyl, phenyl,
substituted phenyl, toluyl, xylenyl, biphenyl, Cerr]- (Jerr] al koxyal kyl,
Cerr]-Cerr] alkylsulfinyl, Cerr]-Cferr] alkylsulfonyl,
-(CHerr])[err]-O(Cerr]-Cerr] aIkyI),c?ryI, substituted aryl,
substituted al koxy, am di no, fluoroalkyl ,yaryl oxyal kyl, heterocyclic

radi cal, substituted heterocyclic radicall}] and nitroal kyl; where mis from
1 to 8 Preferred non- interfering radi s are (Jerr]-Cerr] alkyl,
Clerr]-Cerr] alkenyl, Clerr]- (errg,dl koxyraJerr]-Clerr] aral kyl,
Cerr]-Cerr] alkaryl, Cerr]-Clerr] cycloalkyl;, Cerr]-Clerr]
cycl oal kenyl, phenyl, -(CHerr])[err]-O((err]-Clerr] alkyl), heterocyclic
radi cal , subberedneB1handrBeyarecnobdbetlh, hndydgemmnag ixe ithe ahneg Ox

The carbonyly;ifr¢RebheNahdr 826! ﬁ?éféifa]?lff S PBEYed of £6h 88, Id AN Al kPhald £

aromatic, and heterocyclic carbon uncti onal conpounds havi ng a nol‘ecul ar
wei ght of fF3f 86kepyYse0C2-C10 alkynyl b Ghrifee BFRRY HdryTCE 2% URE:

reactants sght-ghbealiRbryse c8-Che ovoresatkel, tbe-CiyembdDoatenythe
n et hyl pyr PUROYS: caPBRREPhERppneny, FFRTE QP RERA S REMERAL; Gt deny e
5- met hyl f ur CagalklkoxyalkydceCoxGeeahkylgul fitayvliengueC10 alkylsulfonyl,
S-hydroxymethgn3ferabdebydealkyl) , PaPsR! dsi¥deitutea 2Pt omobenzal dehyde
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-Cig
cycloalkyl, C3-C10 cycloalkenyl, phenyl, -(CH2)m-0O-(C1-C10
alkyl), heterocyclic radical, substituted heterocyclic
radical, aryl, and substituted aryl.
The carbonyl functional reactant is preferably selected
from aliphatic, aromatic, and heterocyclic carbonyl
functional compounds having a molecular weight of from 50 to
600. '

Examples of carbonyl functional reactants suitable
for use in the process of the invention are the following:
Aldehyde reagents --

2-fluorenecarboxaldehyde
n-methylpyrrole-2-~carboxaldehyde
furfural .

5-nitro-2-furaldehyde
5-methylfurfural
5-acetoxymethyl-2-furaldehyde
5-hydroxymethyl-2-furaldehyde
benzaldehyde
2-bromobenzaldehyde



6 6- bronover at r al dehyde 2-fl uorobenzal dehyde pent af | uor obenzal dehyde

hl or obenzal dehyde 2, 4-di chl orobenzal dehyde. 2- chl oro- 6-f | uor obenzal dehyde
, ~6-di chl or obenzal dehyde o-ani sal dehyde 2, 3-di net hoxybenzal dehyde
-trinmet hoxybenzal dehyde 2, 4-di met hoxybenzal dehyde
-trinmet hoxybenzal dehyde 2, 4, 6-tri meg hoxybenzal dehyde
| met hoxybenzal dehyde 2- et hoxybenzal dehyde salicyl al dehyde
i bronosal i cyl al dehyde 3-fl uorosalicyl al dehyde
di chl or osal b ehtanoetyaerdldebiydedosal i cyl al dehyde o-vanillin

- et hoxysal i cyl aL dehyg 25 fli gxybenzal dehyde .
2,3,4-trihydroxybe%galggﬁﬁd% %- di et hyl am no) sal i cyl al dehyde
2- hydr oxy- 4- met R8RyBERYargeayaaldelyde et hoxy- 2- hydr oxybenzal dehyde

2,4,6-trihydroxybenzafdnaudgl5ehyagnsalicylaldehyde 5-chl orosal i cyl al dehyde
g-Eggggigbgnggf2gﬁ§§§Q§i%gsg¥ggﬁfggggﬁgr?Lgﬁﬁgfgéﬁ;gghg?folualdehyde
2, 3-di net hyl - p- ancbabuehgdElBototiensahgebydeal dehyde
17 2,6-dichlorcbenzaldehyde
o~-anisaldehyde
2,3-dimethoxybenzaldehyde
2,3,4-trimethoxybenzaldehyde
2,4-dimethoxybenzaldehyde
2,4,5-trimethoxybenzaldehyde
2,4,6-trimethoxybenzaldehyde
2,5-dimethoxybenzaldehyde
2-ethoxybenzaldehyde
salicylaldehyde
3,5-dibromosalicylaldehyde
3-fluorosalicylaldehyde
3,5-dichlorosalicylaldehyde
3,5-diiodosalicylaldehyde
o-vanillin
3-ethoxysalicylaldehyde
2,3-dihydroxybenzaldehyde
2,3 ,4A-trihydroxybenzaldehyde
4~ (diethylamino) salicylaldehyde
2-hydroxy-4-methoxybenzaldehyde
4, 6~dimethoxy-2-hydroxybenzaldehyde
2,4, 6~-trihydroxybenzaldehyde
5-bromosalicylaldehyde
5-chlorosalicylaldehyde
2-hydroxy-5-methoxybenzaldehyde
2,5-dihydroxybenzaldehyde
2—-carboxybenzaldehyde
2-(trifluoromethyl)benzaldehyde
o-tolualdehyde

004

1
2
2
2,3
2,4
2,5
3,5
3,5
3-e

, 4
, O

-d
, 5-d

2,3-dimethyl-p-anisaldehyde
2,4~dimethylbenzaldehyde



nmesi.t al dehyde 2, 5-di net hyl benzal dehyde 2, 5-di net hyl - p- ani sal dehyde
3-cyanobenzal dehyde 3- bronobenzal dehyde 3- brono- 4, 5-di net hoxybenzal dehyde
5- bronp- 2- net hoxybenzal dehyde 3-fl uorobenzal dehyde 3-fl uoro-p-ani sal dehyde
3- chl orobenzal dehyde 3, 4-di chl or obenzal dehyde 3, 5-di chl or obenzal dehyde

3- phenoxybenzal dehyde 3-(3, 4-di chl or opheridxy) benzal dehyde

3-(3, 5-di chl or ophenoxy) benzal dehyde

3-(3-(trifluoromethyl)phenoxy) benzal dehyde 3-(4-chl orophenoxy) benzal dehyde
3- (4- et hoxyphend¥8ABenAahysis de 3- (4-tert - butyl phenoxy) benzal dehyde

3- (4- et hyl phenoxy,)hetiasdtighia 78 18dsalgdehyde

4-acetoxy-3-nethq¥¥9§ zahggrxge 3,.4- di ret hoxybenzal dehyde

3, 4, 5-t ri met hoxybenzat den PHMARISE Y et hoxybenzal dehyde

3, 5- di net hoxybenZatcksnaber@zdiaehyidexybenzal dehyde 3- hydr oxybenzal dehyde

Lo " A D ters e 4 o

3-nethy|-p-aniseu%ﬁ?ﬁﬂﬂ?7ﬁmﬂn&%ﬂﬁﬁhﬂﬂﬁhﬁ%ﬂﬁidﬁhmd@nobenzaIdehyde

4-f|uorobenzald6ﬁ¥¢&nmo—2-methoxybenzaldenyde 18
3-fluorobenzaldehyde
3-fluoro-p-anisaldehyde
3-chlorobenzaldehyde
3,4-dichlorobenzaldehyde
3,5-dichlorobenzaldehyde
3-phenoxybenzaldehyde
3-(3,4-dichlorophenoxy)benzaldehyde
3—(3,5~dichlorophenoxy)benzaldehyde
3-(3-(trifluoromethyl)phenoxy)benzaldehyde
3-{4-chlorophenoxy)benzaldehyde
3-(4-methoxyphenoxy)benzaldehyde
3-(4-tert-butylphenoxy)benzaldehyde
3~ {4-methylphenoxy)benzaldehyde
m-anisaldehyde
4-acetoxy-3-methoxybenzaldehyde
3,4-dimethoxybenzaldehyde
3,4,5-trimethoxybenzaldehyde
4-benzyloxy-3-methoxybenzaldehyde
3,5-dimethoxybenzaldehyde
3-benzyloxybenzaldehyde
3-hydroxybenzaldehyde
3-hydroxy-4-methoxybenzaldehyde
3,4-dihydroxybenzaldehyde
3,4,5-trihydroxy benzaldehyde
3-(trifluoromethyl)benzaldehyde
m-tolualdehyde
3-methyl-p-anisaldehyde
4-cyanobenzaldehyde
4-bromobenzaldehyde
4-fluorobenzaldehyde



4- chl or obenzal dehyde 4-acet am dobenzal dehyde 4-di met hyl am nobenzal dehyde
4-di et hyl am nobenzal dehyde 4-phenoxybenzal dehyde 4-acet oxybenzal dehyde
p- ani sal dehyde 3-benzyl oxy- 4- net hoxybenzal dehyde 4-benzyl oxybenzal dehyde
4- et'hoxybenzal dehyde 4-n- but oxybenzal dehyde 1-napht hal dehyde

2- met hoxy- 1- napht hal dehyde 2- hydroxy- 1- ddht hal dehyde

4- met hoxy- 1- napht hal dehyde 2- napht hal dehyde 1-pyrenecarboxal dehyde

3, 4-di benzyl oxybenzal dehyde n- et hyl - 3- car bazol ecar boxal dehyde

2-met hyl - 9- acri df TERPIRBENZRIARIG IS/ r ol e- 2- car boxal dehyde

2-t hi ophenecar bo&a&@lﬁa&dﬂi&éﬁ&mdéﬁydmhene 2- car boxal dehyde

4- bronnthiophene 2 r ono-2= t.hi ophenecar boxal dehyde
5- nltrothlophene 2 ca é%%%%?ﬁ@h #ﬁﬁ#&@QZ t hi ophenecar boxal dehyde
3- th|ophenecarbo&aﬂd@h@!kamxmannzalﬂﬂhﬂﬁk&Idehyde

5- met hoxyi ndol e- 3-619& Iﬁ?ﬁ% deronal 6-nitropi perona
2- pyrldlnecarboxalde % 6 net pyri di necar boxal dehyde -

3- pyr|d|necarbox$Tﬂ%ﬁ hﬁg%fboxaldehyde 3- qui nol i necar boxal dehyde
19 4-quinolineqpnaﬂx@énggu¢@e4 hydr oxybenzal dehyde

3-benzyloxy-4-methoxybenzaldehyde
4-benzyloxybenzaldehyde
4-ethoxybenzaldehyde
4—nfbutoxybenza1dehyde
l-naphthaldehyde
2-methoxy-1-naphthaldehyde
2-hydroxy-1-naphthaldehyde

4 -methoxy-1-naphthaldehyde
2-naphthaldehyde
l1-pyrenecarboxaldehyde
3,4-dibenzyloxybenzaldehyde
n-ethyl-3-carbazolecarboxaldehyde
2-methyl-9-acridinecarboxaldehyde
pyrroie-z—carboxaldehyde
2-thiophenecarboxaldehyde
3-methylthiophene-2-carboxaldehyde
4-bromothiophene-2-aldehyde
5-bromo-2-thiophenecarboxaldehyde
5-nitrothiophene-2-carboxaldehyde
5-methyl-2-thiophenecarboxaldehyde
3-thiophenecarboxaldehyde
indole-3-carboxaldehyde
5-methoxyindole-3-carboxaldehyde
piperonal

6-nitropiperonal
2-pyridinecarboxaldehyde
6-methyl-2-pyridinecarboxaldehyde
3-pyridinecarboxaldehyde
4-pyridinecarboxaldehyde
3-quinolinecarboxaldehyde



5-bronmovanillin 5-iodovanillin vanillin syringal dehyde

3- et hoxy- 4- hydr oxybenzal dehyde 3, 5-di net hyl - 4- hydr oxybenzal dehyde

4- bi'phenyl car boxal dehyde 4- (net hyl t hi o) benzal dehyde net hyl 4-fornyl benzoate
4- car boxybenzal dehyde 4-trifl uoronet hyl benzal dehyde 4-i sopropyl benzal dehyde
p-t @l ual dehyde 4-et hyl benzal dehyde 4-chl dro- 3- ni trobenzal dehyde

3, 5-di nitro-2-hydroxybenzal dehyde 3-hydroxy-4-nitrobenzal dehyde

4- hydr oxy- 3-ni trobenzal dehyde 5-nitrovanillin 2-nitrobenzal dehyde

2, 6- di ni t r obenzal YeRyROEinpeahasatideliishyde 3- et hoxy- 2- ni t r obenzal dehyde

2- chl or 0- 6- ni t r oberzsd RSN ZHIidHykenzal dehyde
5-ch|oro-2-ni;roq%35§£ﬁ§h de 2- chl or o- 5- ni trobenzal dehyde
5- hydr oxy- 2- ni t robenza dgﬁygédglnltrosal|cyIaIdehyde 4-ni trobenzal dehyde .
1, 4- benzodi oxan- 6 chedwseiiddhiyde 2, 3- di chl or obenzal dehyde
3- et hoxy- 4- met hoxyhenzadfdehyde 3, 5-bi s(trifl uoronet hyl)benzal dehyde
2,3,6-trichl orobenza) dehyde 20
terephthalaIdehyﬁ?ﬁﬁﬂﬂﬁﬁ&ﬂ@%ﬂ%&etal 2, 3-di f | uor obenzal dehyde
2, 6-di f1 uor obenzed estitysiey-4-hydroxybenzaldehyde
3,5-dimethyl-4-hydroxybenzaldehyde
4-biphenylcarboxaldehyde
4-{methylthio)benzaldehyde
methyl 4-formylbenzoate
4-carboxybenzaldehyde
4-trifluoromethylbenzaldehyde
4-isopropylbenzaldehyde
p-tolualdehyde
4-ethylbenzaldehyde
4-chloro-3-nitrobenzaldehyde
3,5-dinitro-2-hydroxybenzaldehyde
3-hydroxy-4-nitrobenzaldehyde
4-hydroxy-3-nitrobenzaldehyde
5-nitrovanillin
2-nitrobenzaldehyde
2,6-dinitrobenzaldehyde
6-nitroveratraldehyde
3-methoxy-2-nitrobenzaldehyde
2-chloro-6-nitrobenzaldehyde
3-nitrobenzaldehyde
5-chloro-2-nitrobenzaldehyde
2-chloro-5-nitrobenzaldehyde
S-hydroxy-2-nitrobenzaldehyde
S5-nitrosalicylaldehyde
4-nitrobenzaldehyde
1,4-benzodioxan-G-carboxaldehyde
2,3-dichlorobenzaldehyde .
3-ethoxy-4-methoxybenzaldehyde
3,5-bis(trifluoromethyl)benzaldehyde
2,3, 6-trichlorobenzaldehyde



2, 4-
3,5-
3,4-
2, 6-
2, 4-
4-1

| fl uorobenzal dehyde 2, 5-di fl uor obenzal dehyde 3, 4-di fl uorobenzal dehyde
| fl uor obenzal dehyde 4-di net hyl am no- 1- napht hal dehyde 3-fural dehyde

i met hoxy- 5- hydr oxybenzal dehyde 2, 3, 5-tri chl orobenzal dehyde

I met hoxybenzal dehyde 5-brono- 2, 4-di net hoxybenzal dehyde

di met hoxy- 3- et hyl benzal dehyde 4- &0 | benecar boxal dehyde

3-di net hyl am nopr opoxy) benzal dehyde 2, 4-di hydr oxybenzal dehyde

3-chl oro-4- quorobenzaIdethe 2- nethyllndole 3- car boxal dehyde

4- hydr oxy- 3- netexemitial ‘e monosHaIvFIREeHsiino) benzal dehyde
2, 4-di ni t r obenz a3 dehydsorbierdoehgrnzal dehyde

5- br ono- 2- hydr ox t ho en ehyde 3-brono-4-net hoxybenzal dehyde

4- acet oxy- 3, 5- %1%&§%§§%ﬂﬁ§%&ﬂ?§§%§h¥é&!5 di hydr oxybenzal dehyde

3- met hoxy- 4- (42 pd +d oblaradlwendiatstatdizhyde 2, 3- (nethylenedloxy)benzaldehyde
2- hydr oxy- 3- neg hgx ggﬁ¥g e 2- cyanobenzaldehyde 5-et hyl -

fural dehyde 4- %e?ta%uf&§%enza dﬁ% 3 tetrafluoroethoxybenzaldehyde

3- carboxybenza3déh§H€1W°¥Qb¢ﬂ?QkﬂQﬁﬁ4%oxy)benzaldehyde

d
d
d
d

g ?[On?l4 fluogogeaggi Id rfaldehyde -4-f| b | deh 31
rifluorome en a e Y, uor obenzal dehyde
5-(3-nitrophen r?%%% g Qﬂ?@ﬁ?ﬁﬁg %xybenzaldehyde
: furaldehyde

3, 4-dimethoxy-5-hydroxybenzaldehyde
2,3,5-trichlorobenzaldehyde

2, 6-dimethoxybenzaldehyde
5-bromo-2,4-dimethoxybenzaldehyde
2,4~dimethoxy-3-methylbenzaldehyde
4-stilbenecarboxaldehyde
4-{3-dimethylaminopropoxy)benzaldehyde
2,4-dihydroxybenzaldehyde
3~chloro-4-fluorobenzaldehyde
‘2-methylindole-3-carboxaldehyde
4-hydroxy-3-methylbenzaldehyde

2~ (diphenylphosphino)benzaldehyde
2,4-dinitrobenzaldehyde
4-n~-propoxybenzaldehyde
5-bromo-2-hydroxy-3-methoxybenzaldehyde
3-bromo-4-methoxybenzaldehyde
4-acetoxy-3, 5-dimethoxybenzaldehyde
3,5~dihydroxybenzaldehyde
3—methoxy~4~(4-nitrobenzyloxy)benzaldehyde
2,3-{methylenedioxy)benzaldehyde
2-hydroxy-3-methoxy-5-nitrobenzaldehyde
2-cyanocbenzaldehyde
S-ethyl-2-furaldehyde
4-tert-butylbenzaldehyde
3-tetrafluorocethoxybenzaldehyde
3-carboxybenzaldehyde

4- (trifluoromethoxy)benzaldehyde
3-bromo-4-fluorobenzaldehyde



,4-trifluorobenzal dehyde 2-fluoro-3-(trifluoronethyl)benzal dehyde
| uoro-6-(trifluoronethyl)benzal dehyde

]

fl uoro-2-(trifluoronethyl)benzal dehyde 2- qui nol i necar boxal dehyde
¢di but yl am no) benzal dehyde 5-(trifluoronethoxy)salicylal dehyde
fl uoro- 2- et hyl benzal dehyde 3, 5-dienzyl oxybenzal dehyde
(
b
b

4-ni trophenyl ) furfural 2- chl or o- 3- qui nol i necar boxal dehyde
rono- 3-ni trosalicyl al dehyde 2-chl oro-5-(trifluoronethyl)benzal dehyde

r omo- 2- f ur al dehifdd £ luorpmethosyy) benghildehydenzal dehyde
met hyl - 5-1 m dazolpeadhaxadRipsiRnzaldehyde

benzyl oxy- 4, 5- di net hoxybenzal e

,5-di-tert-butf¥1 2 fgﬁgéﬂVHél 2, 4- di et hoxy- mt ol ual dehyde
t

f

1

ert - pent yl berzatideirydd -Katdmegyteagpaiidehy-de 2-fl uorophenyl acet one
I

uorophenylaqé?§nzit iflé??dﬂéﬂé&%ﬂ | phenyl acet one
,1,1-trifluoro- ,4—peﬁiane 'one cyclotridecanone . cycl obut anone
ycl opent anone 2-flwnast3nydtaid o d ) benzad@ahyexanone

3- et hyl cycl ohexanengro-6- & Ausddidtanal bzl giiganone
4- phenyl cycl ohex

none ,
4-tert-buty|cyclé&é@&ﬁﬁﬁﬁ?Yﬁqﬁ&ﬁﬁHQSRﬂQﬂﬂﬁ&%Rﬁﬂ¥q&ﬁﬁﬁﬁ%ﬁtycIohexanone
bet a-tetral one 62-+piivxyirdedetibataldehyde

4- (dibutylamino)benzaldehyde
5-{trifluoromethoxy)salicylaldehyde
3-fluoro-2-methylbenzaldehyde
3,5-dibenzyloxybenzaldehyde
5-{4-nitrophenyl) furfural
‘2-chloro-3-quinolinecarboxaldehyde
5-bromo-3-nitrosalicylaldehyde
2-chloro-5-(trifluoromethyl)benzaldehyde
5-bromo-2-furaldehyde
2,3,5,6-tetrafluorobenzaldehyde
4-methyl-5-imidazolecarboxaldehyde
2-benzyloxy~4,5~-dimethoxybenzaldehyde
3,5-di-tert~butyl-2-hydroxybenzaldehyde
2,4-diethoxy-m~-tolualdehyde
4-tert-pentylbenzaldehyde

Ketone reagents --

2
2
4
4
3
5
5
5
4
2
3
4
4
1
c

2-fluorophenylacetone
4-fluorophenylacetone
3-trifluoromethylphenylacetone
1,1,1-trifluoro-2,4-pentanedione
cyclotridecanone

cyclobutanone

cyclopentanone
3-methylcyclopentanone
cyclohexanone
3-methylcyclohexanone
3,3,5,5-tetramethylcyclohexanone
4-phenylcyclohexanone



7- met hoxy- 2-tetral one 2-decal one cycl ooct anone cycl ononanone

4- (4- hydr oxyphenyl ) - 2- but anone 3-acetyl - 1- propanol cycl odecanone

cyel oundecanone cycl ododecanone 2-i ndanone cycl ohept anone

4- hydr oxy- 4- net hyl - 2- pent anone 1, 3-di phenyl acet one 1-benzyl - 3-pyrrolidi none
t et r ahydr ot hi ophen- 3-one tropi none n-c&®&%et hoxy- 4- pi peri done

n- benzoyl - 4- pi peri done 1-acetyl -4-pi peri done 1-nethyl-4-piperidone

1- benzyl - 4- pi peri done 1-(beta-phenyl et hyl) -4-pi peri done

t et r ahydr o- 4h- p§rtexrt=-larey ete kol pyr an- 4- one
4-(4-acetoxyphegyﬁétﬁnggéqgﬁgkéﬁgﬁ@ne (di met hyl am no) acet one

phenoxyacet one net hoxyacet qne 2-net hoxyphenyl acet one 3- net hoxyphenyl acet one
3,4-dinethoxyph@ﬁ??%%i§¥ﬁ%9 exanone 23

4- met hoxypheny| Bees ovet belmyé acet one 4- (4- net hoxyphenyl ) - 2- but anone
5- hexen- 2- one 46§ﬁg£ﬂgkpy§;gé@§gigggne 6- met hyl - 5- hept en- 2- one
7-methoxy-2-tetralone
2~decalone
cyclooctanone
cyclononanone
4- (4-hydroxyphenyl) -2-butanone
3-acetyl-l-propanol
cyclodecanone '
cycloundecanone
cyclododecanone
2-indanone
cycloheptanone
4-hydroxy-4-methyl-2-pentanone
1,3-diphenylacetone
1-benzyl-3-pyrrolidinone
tetrahydrothiophen-3-one
tropinone
n-carbethoxy-4-piperidone
n-benzoyl-4-piperidone
l-acetyl-4-piperidone
1-methyl-4-piperidone
1-benzyl-4-piperidone
1-({beta-phenylethyl)-4-piperidone
tetrahydro-4h-pyran-4-one
tetrahydrothiopyran-4-one
4-{4-~acetoxyphenyl) ~-2~butanone
acetone
(dimethylamino)acetone
phenoxyacetone
methoxyacetone-
2-methoxyphenylacetone
3-methoxyphenylacetone
3,4-dimethoxyphenylacetone



ger anyl acet one 2, 6-di net hyl - 4- hept anone 5- net hyl - 2- hexanone 2-tri decanone
1- di et hyl am no- 3- but anone 5-di et hyl am no- 2- pent anone ethyl |evulinate

di et hyl 4-oxopi nel ate ethyl 4-acetyl butyrate 1-phenyl-2-butanone

3- pent anone 5- net hyl - 3- hept anone 2- pent anone 3- hexanone 4- heptanone butyl
| evul i nat e 2- hexanone 3- heptanone 5-nonag®ne 2- heptanone 3-octanone

6- undecanone 2-octanone 3-nonanone 4-decanone 7-tri decanone 2-nonanone
3-decanone 2-decanone 2-undecanone 6, 7-di met hoxy-2-tetral one

24 5- chol eér@atBonyphenylacetenexy- 2- but anone

1- hydr oxy- 2- but apefgy1acetof&opy! - 4- pi peri done
5a|pha-androst-lg-?2-3-0ﬁe 5- ket ohexanenitrile
-{4-methoxyphenyl}-2-butanone

5-hexen-2-one
4,4-dimethyl~-2-pentanone
6-methyl-S5-hepten-2-one
geranylacetone
2,6~-dimethyl-4-heptanone
5-methyl-2-hexanone
2-tridecanone
1-diethylamino-3-butanone
5-diethylamino-2-pentanone
.ethyl levulinate

diethyl 4-oxopimelate
ethyl 4-acetylbutyrate
1-phenyl-2-butanone
3-pentanone
5-methyl-3-heptanone
2-pentanone

3-hexanone

4-heptanone

butyl levulinate
2-hexanone

3-heptanone

5-nonanone

2-heptanone

3-octanone

6-undecanone

2-octanone

3-nonanone

4-decanocne
7~tridecanone
2-nonanone

3-decanone

2-decanone

2-undecanone
6,7-dimethoxy-2-tetralone



met hyl et hyl ketone met hyl 7-oxooct adecanoat e met hyl

12° oxooct adecanoat e 8- cycl ohexadecen- 1- one et hyl

4-oxocycl ohexanecar boxyl at e 1- et hyl - 4- pi peri done 5- et hyl -

- hexen-2 -one 3,3,5-trimethyl cycl ohexanone 2- hexadecanone
(r)-(+)-3-nethyl cycl ohexanone (r)-(zx-3-nethyl cycl opent anone

5-al pha- chol est an- 3- one neryl acet one nmet hyl 3- oxo- 6-oct enoate

pht hal i m doacet one 4- hydr oxy- 3- net hoxyphenyl acet one zear al enone
nmet hyl 5- oxooctade@aneaten 3-ofe/ - ) - ex0- 6- hydr oxyt r opi none

1- benzyl - 3- plpe 0 hydrate VI. Detail of Operation for
t he Reductive A SﬁxP? @ggghogétep (b): The reductive am nation
process is prefér@hﬂyomwhéubMQQngseng in step (b) using a soluble primary
am ne reactant; pyl 4_ 1per1don [err] where Rerr] is
preferably Cerr rr C[err] Cerr] alkenyl, Cerr]-Clerr]

al kynyl , C[err]5éF§$¥ﬂ PrB-eP&rr] aralkyl, Cerr]-Cerr]

al karyl, C[err]5Jﬂ§ﬁadexam@hgakﬁnb Cerr]-Cerr] cycloalkenyl phenyl ,
substi t ut ed 25 phenyl, toluyl,
xyl enyl, bi phenPeCHLe SHYY KSEPPS oxyal kyl, Clerr]-Clerr] al kylsul finyl,
Cerr]-Cerr] amkmhyﬂ1%ﬁgﬂ000d@ﬂﬂhan§ﬁﬁﬁerr] O(derr]-derr] alkyl), aryl,
substituted arylg,e lB%?%dﬂéﬁE@&ndﬂ@éﬂ no, fluoroal kyl, aryl oxyal kyl,

substituted heterocyc |c ra
8-cyclohexadecen~1-one

ethyl 4-oxocyclohexanecarboxylate
l-ethyl-4-piperidone
5-methyl~5-hexen-2-one _
3,3,5-trimethylcyclohexanone
2-hexadecanone
{r)-(+)-3-methylcyclohexanone
(r)-(+)-3-methylcyclopentanone
5-alpha-cholestan-3-one
nerylacetone

methyl 3-oxo-6-octenoate
phthalimidoacetone
4-hydroxy-3-methoxyphenylacetone
zearalenone

methyl 5-oxooctadecanoate

(+/-) ~exo-6-hydroxytropinone
1-benzyl-3-piperidone hydrochloride hydrate

VI. Detail of eration Reductive ination
Pro - :

The reductive amination process is preferably conducted
using in step (b) using a soluble primary amine reactant;

Rs ——NH;
where R3 is preferably Ci1-C1¢0 alkyl, C2-C1¢0 alkenyl, C2-Cig0

alkynyl, C1-C10 alkoxy, C7-Ci12 aralkyl, C7-C12 alkaryl, C3-
Ci0 cycloalkyl, C3-C10 cycloalkenyl, phenyl, substituted



and, nitroal kyl; where mis from1l to 8. Preferred non- interfering radicals
are err]-Cerr] alkyl, err]-CJerr] alkenyl, (Jerr]- (err] alkoxy,
Cerr]-Cerr] aralkyl, Cerr]-Clerr] alkaryl, (err]-Cerr] cycloal kyl,
Cerr]-Cerr] cycloal kenyl, and -(CHerr])[err]-O(Cerr]-Cerr] alkyl),

The prinmary am ne reactant; 25 [err] of step
(b)"is preferably selected fromaliphatic primary am nes having a nol ecul ar
wei ght of from 50 to 600. Exanpl es of suitable am ne reactants

for use in tpleemrlcduslwfl .t ey ienyent ikdpheny 1t h€2f-SlRowilkgxyRdkydr y CAnC6e
reagents - alkyldIHMA, oy -OUF ARABNEBHA, - (cHOY ROy ene
(-)-cis-nyrtanyl am ne cycl'opent yl am ne cyclohexylamné ™
2-met hyl cyclabexd) armel, subst iZuliedtapiloy slubisdiyugednelkoxy, amidino,

4- met hyl cycl ShesYdRIME, aryl NE! IPBUCh X MR erocyclic radical,
3-am nonet hyl - 3, 5, 5- trj nmet hyl cycl ohexanol

1,2, 3, 4- t et rMy RHARFHBR hyhgRed 1s Lrom|1o$& B -aniPreferred) noRosi ne
met hyl est erinterfe@riiy ardadioza sy |drd -Gretdnd pikydl,i @dn€10 alkenyl, Ci-
C o) ani ; } vty e oLidi
(B ooty ) aukash! fra axdiéA; €1 gt PRl none
1- anmi noi ndanc¥fiad iy hafii 1519 eBFA @ kvl n A3t HHQ%MIQM%%
alkyl),

The primary amine reactant;
Rs ——NH;

of step (b) is preferably selected from aliphatic primary
amines having a molecular weight of from 50 to 600,
Examples of suitable amine reactants 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

3-aminomethyl-3,5, 5-trimethylcyclohexanol

1,2,3,4-tetrahydro-l1-naphthylamine

cyclooctylamine

l1-tyrosine methyl ester

2~ (2-aminoethyl)-1-methylpyrrolidine

n-{2-aminocethyl)pyrrolidine :

n-(3'-aminopropyl}-2-pyrrolidinone

furfurylamine '



cycl oheptyl am ne (1s, 2s)-(+)-2-am no-1-phenyl -1, 3- propanedi ol
dl - 2- am no- 3- net hyl - 1- but anol 1-i sol euci nol 1-phenyl al ani nol
dl =4-chl or ophenyl al ani nol d-(-)-1eucinol 1-nethioninol histam ne
t et.,rahydrof urfuryl am ne dl -al pha-nethyl tryptam ne tryptam ne
5- met hoxyt rypt am ne 6- net hoxytryptam ne2pgi per onyl am ne

2- am noet hyl ) nor phol i ne n-(3-am nopropyl ) nor phol i ne
2- (2- am noet hyl am no) - 5-ni tropyri di ne 2-(am nonet hyl ) pyri di ne
2- (2- am noet hyl yydiodiodecglamineonet hyl ) pyri di ne 4- (am nonet hyl ) pyri di ne
et hyl 4-am no- 11phﬁﬁhbqhg@5arboxylate 4- am no- 1- benzyl pi peri di ne
1- (2-am noet hyl piperidine_ 1- -an1noprqpy ) - 2- pi pecol i ne
1,
1
1
a
1

di ani no- 2- mSty "dﬁoﬁéﬁ@tﬁ¥ﬁiﬁﬁay} d- (-) - al pha- phenyl gl yci nol

h
2-
, 2- diphenylethmLam@mgnﬂlehQMQQWWUQhﬁﬁban1ne (-)-norephedrine
2- dlnethylprop

27 isopropyl
ne 2- nethoxyltﬁygﬂﬁﬁ9¥%qﬂgqﬁ 2- am no- 1- propanol ethyl - 3-am nobutyrate
, 3- di net hyl but yllayiZsd - (+) -2-amino-1-phenyl-1, 3-propanediol

dl-2-amino-3-methyl-l-butanol
l-isoleucinol
l-phenylalaninol
dl-4-chlorophenylalaninol
d-{-)-leucinol

l-methioninol

histamine
tetrahydrofurfurylamine
dl-alpha-methyltryptamine
tryptamine

5-methoxytryptamine
6-methoxytryptamine
piperonylamine

n- (2-aminoethyl)morpholine
n-{3-aminopropyl)morpholine

2~ {2-aminoethylamine)} ~-5-nitropyridine
2= (aminomethyl)pyridine
2-{2-aminoethyl)pyridine

3~ ({aminomethyl)pyridine
4-(aminomethyl)}pyridine

ethyl 4-amino-l-piperidinecarboxylate
4-~amino-1l-benzylpiperidine
1-(2-aminoethyl}piperidine
1-(3-aminopropyl)-2-pipecoline
1,2-diamino-2-methylpropane
benzhydrylamine
d-(-)-alpha-phenylglycinol
1,2-diphenylethylamine
dl-l-phenylethylamine

(=) -norephedrine
1,2-dimethylpropylamine



3- ami no- 1- phenyl but ane 2-am no- 5-di et hyl am nopent ane 1, _
5-di,met hyl hexyl am ne sec-butyl am ne (+/-)-2-anino-1-butanol 3-an nopentane
2-am nopent ane 3-ani noheptane 2-am nohept ane 2-ami nooctane benzyl an ne
2-fluorobenzyl am ne 2-chl orobenzyl ami ne 2, 4-di chl or obenzyl ami ne .

2- met hoxybenzyl am ne 2-et hoxybenzyl am ne 27 et hyl benzyl am ne
3-fluorobenzyl am ne 3, 4-di chl or obenzyl am ne 3, 4-di met hoxybenzyl am ne
3-(trifluoronethyl)benzyl am ne 3-nethyl benzyl am ne 4-fl uorobenzyl anm ne
4-chl or obenzyl am h8CRTeRY hamiBmenzyl am ne 4- net hyl benzyl anine 2, 2, 2

-trifluoroet hyl ankrpehéy D80 anol 1-am no- 2- pr opanol _
3-anino-l,2-p?opaagg%g%:gzé-figg%?&%gﬁﬁglanine bet a- net hyl phenet hyl am ne

28 i sobutyl am ne ?Epé-ethylhexylanine n- decyl am ne
n- undecyl am ne doetbyladi-aeinobutyrate

1,3-dimethylbutylamine
3-amino-1-phenylbutane
2-amino-5-diethylaminopentane
1,5-dimethylhexylamine
sec~butylamine
{+/-)~2-amino-1-butanol
3-aminopentane
2-aminopentane
3~aminoheptane
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
4-methoxybenzylamine
4-methylbenzylamine
2,2,2-trifluoroethylamine
2-amino-1-phenylethanol
l-amino-2~propanol
3-amino-1, 2-propanediol
2,2-diphenylethylamine
beta-methylphenethylamine



tridecylam ne 1-tetradecyl am ne hexadecyl am ne 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 orophenyl ) et hyl am ne

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

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

2- (4-chl or ophenyl ) et hyl am ne 2- (4- net hoxyphenyl ) et hyl am ne tyram ne

2- (4- am nophenyl ).et hyl am ne 2-(p-tolyl)ethylam ne taurine propargyl am ne
al |yl ani ne 3, 3- dAFRPNFYBAmEngni ne 3, 3- di phenyl propyl ani ne i soanyl ani ne
propyl ani ne 3- di eetmeyhgnbaeprapyhani ne 3-di et hyl am nopropyl ani ne

3-(di -n-butyl am go)lptropyl am ne, 3-i sopropoxypropyl am ne

29 3-ethoxyprogy%§§¥ﬁge§g;ﬁWﬁBgl-propanol 3- phenyl pr opyl am ne

4- am no- 1- but anoh-deghéayihat yl ani ne n-anyl ani ne

n-undecylamine

dodecylamine

tridecylamine
l-tetradecylamine
hexadecylamine

octadecylamine

ethylamine

2- (2-aminoethylamino)ethanol
2-methoxyethylamine
2-(2-aminoethoxy) ethanol
ethanolamine

phenethylamine
2-(2—chlorophenyl)ethylamine
2-(2—methoxypheny1)ethylamine
3-methoxyphenethylamine
2-(3,4-dimethoxyphenyl)ethylamine
4-bromophenethylamine
2~(4-chlorophenyl)ethylamine
2—(4-methoxyphenyl)ethylamine
tyramine
2-(4-aminophenyl)ethylamine
2-(p-tolyl)ethylamine

taurine

propargylamine

allylamine
3,3-dimethylbutylamine
3,3-diphenylpropylamine
iscamylamine

propylamine
3-dimethylaminopropylamine
3-diethylaminopropylamine
3—(di—n-butylamino)propylamine
3-isopropoxypropylamine



5-ami 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- ani no- 1- pent anol dl - 2- ani no- 1- hexanol 1- (3-ami nopropyl)
i ntdazol e 3,5-bis(trifluoronethyl)benzyl am ne 2, 4-di fl uorobenzyl am ne

2, 5-di fl uorobenzyl am ne 2, 6-di fl uorobenzyl am ne 3, 4-di fl uorobenzyl am ne
4-(trif|uoronethyl)benzylanine 2-(trifl upgomet hyl ) benzyl am ne

4- (2- am noet hyl ) benzenesul f onam de n- (4-am nobutyl)-n-ethylisol um nol

n- but yl am ne 2-(1-cycl ohexenyl) et hyl anm ne 3-net hoxypr opyl am ne

3, 4, 5-tri net hoxyBeathbxyibrnerglamingypr opyl ami ne am nomet hyl cycl opr opane

pentadecylan1ne § friflodi= #géﬁaﬁgylphenoxy)butylan1ne 3-chl or obenzyl am ne
4-f | uor o- al pha- élbe ﬁpan1ne r)-(+)-bornyl am ne
yP

n, n-di - n- but yl et RBYLRRPRELEIRE. ) - 1- cycl ohexyl et hyl ani ne
30 n,n, 2,2-tedranehbyl-BuBapodbpanedi am ne 1-phenyl al ani ne

e TP Y Ay Bnfk ol SEAZARTY et ) e 2-am no-1, 3 propanedi o
n-amylamine
5-amino-l-pentanol
hexylamine
6~amino~1-hexanol
n-heptylamine
n-octylamine
n-nonylamine
dl-2-amino-l-pentanol
dl-2-amino-l-hexanol
1-(3-aminopropyl)imidazole
3,5-bis (trifluoromethyl)benzylamine
2,4-difluorcbenzylamine
2,5-difluorobenzylamine
2,6~difluorobenzylamine
3,4-difluorobenzylamine
4-{trifluoromethyl)benzylamine .
2-(trifluoromethyl)benzylamine
4- (2~aminoethyl)benzenesulfonamide
n-(4-aminobutyl) -n-ethylisoluminol
n-butylamine
2-(1l-cyclohexenyl)ethylamine
3-methoxypropylamine
3,4,5-trimethoxybenzylamine
3~butoxypropylamine
aminomethylcyclopropane
pentadecylamine
4-(2,4-di-tert-amylphenoxy)butylamine
3-chlorobenzylamine
4-fluoro-alpha-methylbenzylamine
{r)-{+)-bornvlamine
n,n-di-n-butylethylenediamine
(r)~-(-)-1-cyclohexylethylamine



- di met hoxybenzyl am ne 2, 4-di chl or ophenet hyl am ne
- di et hoxyphenet hyl am ne 3-fluoro-5-(trifluoronethyl)benzyl am ne
r

trifluoromethoxy)benzylam ne 1-1eucinol 1-1eucine-4-nitroanilide

-

5

5

€

)-(+)-1-(1-naphthyl)ethylam ne (s)-(-)-1-(1-naphthyl)ethylam ne 1-vali nol
-val i nol d-phenyl al ani nol 1-(+)-al pha-p@enyl gl yci nol

(+) - al pha- net hyl benzyl am ne 1(-)-al pha-net hyl benzyl am ne
S, 2r) - (+)-phenyl - pr opanol am n -é ) - 2- am no- 1- propanol d-al ani nol
)

)

)

)

S
r

e S
(-)-sec-but -8 m8~§§;rem?tbﬁiriu ypaapaBedsaMing. 2. ani no- 1- but anol

-(-)-2-am no11phehaah aht he( bbta- AHHACHP1 PEARAEO!
-(+)-1-anino;2-pro nolﬁ$sé-é-)-ﬁ-ggthx but yl am ne .
-(+)-1-cyc|oﬁe§§r5£ﬁﬁrﬁ FEYY) BYPXAPREDE. adanant anenet hyl ani ne
,grg-E+g-g-adkamihpzadBppeophaeﬁéom: 1 - Cei ol
,28)-(-) - 2- ami_nNg-132- . s- benzyl - 1- cyst ei no

x ﬂﬁo%ﬁﬁ%ﬁﬁﬁgﬁﬁéﬁ ?  cohol *

1
r
r
S
S
1
1
1

2-(2-(am_non NI 0) benzyl al cohol :
- f | uor ophenet hyl-3médaethoxybgnzydpEAa¢ am ne 2-f | uor ophenet hyl ami ne

4- am nobenzyl aniynNg-gimet ndkybrAizY2 amine
2,4~dichloxrophenethylamine
2,5-dimethoxyphenethylamine
3-fluoro-5-(trifluoromethyl)benzylamine
4~ (trifluoromethoxy)benzylamine
l-leucinol

3
2
4
(
d
d
(
(
(
(
(
(
(
3
3

l-leucine-4-~nitroanilide
(r)-{+)-1-(1l-naphthyl)ethylamine
{s)-{-)-1-{1-naphthyl)ethylamine
l-valinol

d-valinol

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

d- (+) —alpha-methylbenzylamine
1{-~}-alpha-methylbenzylamine
{1s,2r} - (+) -phenyl-propanolamine
{s)-{+)-2-amino-1-propanol
d-alaninol

(r)-(-) -sec-butylamine
(s)-(+)-sec-butylamine
(s)-(+)~-2-amino-1-butanol
(r)-{-)-2~-amino-l~butanol
(r})-(-)-l-amino~-2-propanol
{s)})-(+)-1-amino-2-propanol

(s}~ (-}-2-methylbutylamine
{s)-(+)-1l-cyclohexylethylamine
oleylamine
l-adamantanemethylamine
(1s,2r)-(+)-2-amino-1, 2-diphenylethanol
(1r,28)~{~-)-2-amino-1, 2-diphenylethanol
s~-benzyl-l-cysteinol



(+/ ) - 2, 5-di hydr o- 2, 5-di net hoxyf urfuryl am ne

(s)-(+)- tetrahydrofurfurylanlne 4-f | uor ophenet hyl am ne
(1s,2s)-(+)-thiom cam ne (-) -3, 4-di hydr oxynor ephedri ne
(r)-(+)-1-(p-tolyl)ethylam ne (s)-(-)-1-(p-tolyl)ethylam ne
(s)-(-)-2-am no-1, 1-di phenyl - 1- propanol 31 (+/-)-exo-2-am nonorbor nane
(s)-(+)-2-(am nonet hyl)pyrrolidine 3-am nho- 1- propanol vinyl ether
geranyl am ne 4- (hexadecyl am no) benzyl am ne

(1r, 2r, 3r, 5s) - ( - )21 Sopiamicwmetdyilipheay lthio) benzyl alcohol

(1s, 25 3s, 5r)- (*03Jf¥ﬁafyﬁﬁgﬂgyﬁg Mine nl-isopropyl di ethyl enetriamn ne
(s)- tert-IeUC|noI g? :Q tetrahydrofurfurylanlne

dehydr oabi et yl ani4i@minobenzydaipes_ 4i et hoxyphenet hyl ani ne
(1s,2r)-(-)- CIS.E%ﬂmuurdbhéﬂﬁﬁhylamlnd]J 2s) - (+) - ci s- 1- ami no- 2-i ndano

Addi tional primar | for t he process of the invention are
t hose represented by 4§§§ﬁ%#(nm ng formul ae:
32 Jerr] d-glucam1ne

(+/-)~2,5-dihydro-2, 5-dimethoxyfurfurylamine
(s)—(+)-tetrahydrofurfurylamine
4-fluorophenethylamine
(1s,28)~(+)-thiomicamine
(-)-3,4~dihydroxynorephedrine
(r)-(+)-i—(p-tolyl)ethylamine
(s)-(-)-1-(p~tolyl)ethylamine
{s)-(-}-2-amino~1, 1-diphenyl-1l-propanol
(+/-)-exo~2~aminonorbornane
(s)-(+)-2~(aminomethyl)pyrrolidine
3-amino-l-propanol vinyl ether
geranylamine

4~ (hexadecylamino)benzylamine
{(lr,2r,3r,5s)-(-)-isopinocampheylamine
{ls,2s,3s,5r) - (+) -isopinocampheylamine
nl-isopropyldiethylenetriamine
(s)~tert-leucinol
(r)-(-)-tetrahydrofurfurylamine
dehydroabietylamine

2-bromo-4, 5-dimethoxyphenethylamine
(1s,2r)-(-)-cis-1-amino-2-indanol
{(1r,2s) - (+)-¢cis-l-amino-2-indanol.

Additional primary amines suitable for the process of the
invention are those represented by the following formulae:



wher.e CBz is benzyl oxycarbonyl. VII. Detail of Operation for the
Reductive Am nation Process - Step (c): The reducing agent used in step
(c) "of the process may be any conventional reagent and attendant nethods
used for conducting reduction reactions; inclusive of H2/Pd, H2 via high
pressure hydrogenation, |ithium alun num3Bydride, sodi um borohydri de,
borohydri de functional polyner, and cyanoborohydri de functional polyner.
The borohydride functional polymer is a preferred reagent for use in the

process of this invention. It g Jdpsoluble in the reaction nmedia and may be
conveniently removed in sHel

0@\t his process by chani cal techni ques
33 (e.g., filtration). anpbor ohydri de fu?%&LQQEﬁCZ mer

HszO\J\ S o>l\
0” O‘I\ HO
HQP/EO/ ‘ H.N O\’l\
0% o’+\ ;?<
HgN\io\l/\
HN c>|\

| and

NHCBz :

where CBz is benzyloxycarbonyl.

VII. Detail of eration for the Re ive Aminati
Process - Step (c):

The reducing agent used in step (¢) of the process may
be any conventional reagent and attendant methods used for
conducting reduction reactions; inclusive of Hy/Pd, H2 via
high pressure hydrogenation, lithium aluminum hydride,
sodium borohydride, borohydride functional polymer, and
cyanoborohydride functional polymer.

The borohydride functional polymer is a preferred
reagent for use in the process of this invention. It is
insoluble in the reaction media and may be conveniently
removed in step (e) of this process by mechanical techniques

n



reduci ng agent may be prepared according to the procedure Goudgaon, et. al.
- Ref (d) supra. Commercially prepared borohydride functional polynmer may
be “purchased as Anberlite | RA 400 borohydride resin from Al drich Chem cals.
VII-1. Detail of Operation for the Reductive Am nation Process - Sten (d):
The liquid reaction nediuminsoluble anm ne reactive scavenger added to each
reaction zone of step (c) is represent ed3by the fornul a;

[err] wher ei n; is a solid-support insoluble in the liquid medi um of

t he reactign zone, L)- .is.a dival ent group, .and (CHP IS an

al dehyde fdﬁbﬁiOngﬁlgﬁ%§ﬁPPﬁentCYanOgoE?éﬁé ge Fuﬁgﬁéﬂ?ﬁlsg? %mgﬁpports
are poIynemedamahgaagpntymayrbaebdepanyabanzendlngpnbynhe ppotgdargl am de,
cel | ul ose st yken Exagpl.e f gan p silica
gol . al um GSuoRGHS LeTRA  PORRE IR eI L Ea TP BELBa Rl

l'i nking gr @%m@# tfhl@call@@h}dmﬂxcl\%amaxnbet ngrgbasadsappbmbeahdtﬁay be
sel ected e 3 de0nbroby @i el eaieneorONl ax el ehdhlikalbl) - s a divalent

| i nki ng group of 1 atons. Usef ul ing groups are selected fromthe
fol | ow ng: (bond),
34 [err] yIIzi, il ration for the Re ive Amination

Process -~ St :

The liquid reaction medium insoluble amine reactive
scavenger added to each reaction zone of step (c) is
represented by the formula;

@—m ——(CHO)
®

is a solid-support insoluble in the liquid medium of the
reaction zone, -{L)- is a divalent linking group, and {CHO)
is an aldehyde functional substituent.

Examples of organic solid supports are polymers such as
polystyrene/divinylbenzene copolymer, polyacrylamide,
cellulose and polystyrene. Examples of inorganic solid
supports are silica gel, alumina, and controlled pore glass.

The group, -(L)~, is a linking group between the
aldehyde radical and the solid support and may be selected
from a bond, or any divalent group. Preferably -(L)- is a
divalent linking group of 1 to 40 atoms. Useful linking
groups are selected from the following:

wherein;

{bond),



where x is an integer from2 to 10. The al dehyde substituent on the
scavenger readily reacts with the excess primary am ne reagent used in step
(b) of the process to covalently bind said excess reagent to the solid
support and permt its sinple renoval as a solid phase. The effective
avai | abl e al dehyde content of the solid3gupported scavenger may be readily
det erm ned by conventional chem cal analysis techniques (e.qg., elenental
anal ysi s) . The amount of solid supported am ne scavenger,

[err] wused in step (d) is based Omtte{@tdvenger s avail abl e al dehyde
functionality. The scavenger is added in at |east an anount equal to the
theoretical excess equivalents of unreacted prinmary am ne reactant (viz.,
at least 0.1 equivalents used in step (b) For exanple, if 1.25 mmol. of
benzyl ami ne (constituting a G225 BNBI— >—wer e used in step (b), then
at least 0.25 mmol. of an aldehyde functlona pol ymer woul d be added in
step (d). Preferably, the solid supported scavenger is used in an anpunt
that is from1l.25 to 5 tinmes the t heoretical excess equival ents of
unreacted am ne reagent. eact i one is maintained at a
tenperature for a tine suff|C|e %t o pé6ﬂ¥ﬁ’#%actlon of said excess

primary amne reactant and said am ne reactive scavenger
35

where x is an integer from 2 to 10.

The aldehyde substituent on the scavenger readily
reacts with the excess primary amine reagent used in step
(b) of the process to covalently bind said excess reagent
to the solid support and permit its simple removal as a
solid phase. The effective available aldehyde content of
the solid supported scavenger may be readily determined by
conventional chemical analysis techniques (e.g., elemental
analysis).

The amount of solid supported amine scavenger,

(B—u—wcHo

used in step (d) is based on the scavenger's available
aldehyde functionality. The scavenger is added in at least
an amount equal to the theoretical excess eguivalents of
unreacted primary amine reactant (viz., at least 0.1
equivalents used in step (b). For example, if 1.25 mmol. of
benzylamine (constituting a 0.25 mmol. excess) were used in
step (b), then at least 0.25 mmol. of an aldehyde functional
polymer would be added in step (d). Preferably, the solid
supported scavenger is used in an amount that is from 1.25

to 5 times the theoretical excess equivalents of unreacted
amine reagent.

The reaction zone is maintained at a temperature for a
time sufficient to permit reaction of said excess primary
amine reactant and said amine reactive scavenger.



| X. Detail of Operation for the Reductive Am nation Process - Step (e):

Theé final step in the secondary anmine library formng process of the
invention is purification of the |ibrary conmpounds by separating the
reacted and unreacted solid supported scavenger fromthe reaction medi um of
step (d) and recovering a solution of ea¥® substantially purified secondary
anine library conpound. The separation of the solid supported
scavenger fron1the Iibrary conpound dlssolved in the solvent phase of the

Preferred a V\:hl chareappl |cabl e to aII rrenbers of a
diverse library. Iltratjon, centrifugation,
(iii) decantatio a i'jn?i %s?'ﬁ’ né’eﬁé?%%%?’% gine p]a’rl?lf%xm a’?‘?‘?m[ﬂgf erred

form of pur pirbcessoof thei inpentioneﬂs byuti fibspoion ngf eded Bidbraiwn of
l'ibrary co oygh u al s C er and
transfers PEBHQQPREEoﬁgpﬁ %k%% oggtgé g%¥€£&€é%§& eéé%%@ %%%g?atus
usi ng filtr&uppArteddegavender nfrey. tbe reaehion medivm ¢firsterafdbrandst

step of therlé&@‘?ré%&n?ﬁﬁ Qalheﬂahlafbeaéup%sgeaﬁeﬂabyyfapﬁﬁff@a removal
step in which th romits solvent by

te IQE g X ound i.s renoved
conventlona?eﬁPB E¥c8MLAB Ra¥ReCAPOURG e as evaporation, distillation,
freeze drying, s&hblngamhtlenlmEnthexsommalenppandeétscaveﬁgeflﬁeumtbta|Is
of the Redugtiv t n e; i r e
React on’ NedPEmLAETRES, EpSERATaEEYoRTEAC L BA8" Yo TRChPOPRALETSE" the
fol | owi ng ckepstion paycbe done bmpnYheopvenﬁwnah ghemhgat apbony|

functlonal E%&HSmethod ar@r@ﬁ@ﬁ?é& ghef phpkigat ﬁﬁﬁﬁéﬁ@nwﬁieﬂuﬁ£e“h'0h
S ntially sol gg e in the reactlon nediu and (2) the
solid suppo@F@ 1caRenger 2 opﬁmpﬁrﬁnpgaétgaverse 1éhHaF¥act§H°Porn1 i S

subst anti al methogiel dbkcaude;t He) filtraedohionifdpdcentrifugation, (iii)
36 decantation, and (iv) washing. Filtration is a particularly
preferred form of purification. It is practiced by
transporting each solution of library compound through a
filter medium which retains the scavenger and transfers the
solution phase into a separate vessel. An apparatus
using filtration is depicted in Fig. 2, infra.

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

X, Other Details of the Reductive Amination Secondary Amine
ibrary making P SS;
Reaction Medium - The reaction medium may be any liquid
which has the following characteristics:
(1) the primary amine and carbonyl functional reactants
are capable of forming a reaction product which is
substantially soluble in the reaction medium, and
(2) the solid supported scavenger, both in unreacted
and reacted form, is substantiélly insoluble in the
reaction medium.



Typi cal reaction nedia useful in the processes of the invention are

mef hanol , ethanol, nethylene chloride, acetonitrile. Preferred reaction
media i s nethanol m xed with nethyl ene chloride. The Reaction Zone -
the process of the invention may be carried out in any vessel capable of
hol ding the liquid reaction nmedium and Réving inlet and outlet neans.
Preferably the process of the invention is carried out in containers

adapt abl e to parall el arra synt heses. Most preferably, the se\(}:%?tg‘y am ne

library is fornetyRifak o mesia asefilc inShe, Fresenses Qte

il Est rftlt edm\ﬂ%ftt:?orlx ]Zlalgélgﬁéﬂh&rftﬂ Weit-lgrﬂraﬂe apanaidire |dH11m&hrda=I ed in Fig. 2.
Each we e fi \ r at 0] 0
robotic app %&%lt € c?#’%acg e I'?élor#;ﬁ'ﬁua ﬁﬂ e&?llé%&%tr@qceé

control |l ed.with mambhn@r@'elmdary am ne library of this invention may
take the formof a plurality of wellplates, each wellplate having wells
containing a separate reaction product (I|brary compound) . In, such cases,
the library conpba®dReadelen it entthe iRIRRe3S KFf Byhe Helverteah Bax% RRinber
andh" X" co:cuaiaraed ot mldrl]ﬁy A EsSEW @afmm@acsssmldmg A eltﬁmie@l

techni que for actici t he pr.ocess o e ent. arall el array
synt hesi s. ?ﬁ{:’b‘&?a‘f‘?é r %@ %?Yﬁ%s’r% ?hlﬁ a%tél?f%}ééi?%b% products are
prepared i nPeaﬁhr@blyruthémm¢mt¢bnth©nmveﬂtreommmaxnf1%c@m|axly am ne

and carbonylg gepend on
t he desi redaaérgﬁﬁikéiq% agé#{@gjggego ;S%Paggﬁg % at |s nee e Tor conduct| ng
bi ol ogi cal B¥SE§Eablychiheal Sg?%%@’aﬁ‘ml%?h braryi 9 Feened 1ypical ly,

the desi redsaaﬁaai:dO&emﬁwtdyal sti€ACa% OFh! 96lUpéll Swélmlé,t@ crogramto 50

LA S PARRPELLER, 8 8201 AL oL oBEk) G0 ONOLL! Sbararys e SpOuN

t he synbol ildapstrabedeifinFigr epresBack waklemayvbéefiitled by dmhytepbde

ketone. delivery apparatus, automated or Bdbotic apparatus, any of
which may be either manually or computer controlled.

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

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

Proportions of reactants, reaction conditionsg:

The amount of carbonyl functional reactant in each
reaction zone is represented by the symbol *(n)*, where (n)
represents the equivalents of aldehyde or ketone.



In the diverse secondary amne |ibrary neking process described herein the
primary am ne reactant is the reactant used in excess. The nethod of the

i nventi on contenpl ates sol uti on phase reactions where a stoichionetric
excess of primary am ne reactant is used. The anpunt of primry am ne used
to insure an excess is defined as at |lea3? 1.1(n) and preferably a | arger
exéess in the range of from1.25(n) to 5(n), where the variable (n) is as
previously defined. The stoichionetry of the reaction and cal cul ati on of
equi val ent wei ght® &her dayerss ﬁﬁ?OBéaﬁbn%mbyer%ﬁ%ﬁ%ﬁ%émﬁ%ﬂﬁﬁﬁﬁﬁﬁpﬁ§sinfra.
T][le ﬁ 1 mul Bje;elcirﬁbeasmsgdpt ahéﬂpﬂmaﬁy anené ﬁeé@t:i/azst_t oishilﬁ@eféa@t@me_ss
of the primar mne to drive,.the reaction_ 10 conpletion ere novi ng
t he aIdehydgs%gg&Paﬁfcfﬁgﬁlei?ﬁ W@gﬁ? 03825%8 h%ggn?%P%r%%é%e%%gggégondary
ami ne |i br aspluthon phaseexeaptéonsfwhesénd stai&domecrss exoésshefprinmary
am ne react ap; . Lred 5 be I 3 seds |

step (a) ofi?%gh%?ggggégaﬁggggaﬁg.l%?“??é'ta?%%eg@gﬁﬁg %gu%géﬁgf% §@%%Q(b)
of the proc&sed to insyrer apcereRssons fsfinedtasnel beagttinbérhtard and
for a tine iiifeffiefﬂa@lﬁft b01ta%~@t@ir_t ek@téﬁbi oA Ieﬁ?t bangerb@tnzfoﬁomtaﬁnd) ?ﬂsh |
primary am reactant s at _is 0,C ete consu on.of. a yde
and forn1an%ﬁﬂ)new & QﬁtXF?IFHéeréﬂgggﬁgaﬁggﬁFV%ggﬁ%ﬁeﬂeglneg‘Th i ne,
t enper at ur e starghioaetuye ofif theerearbioat andataleatatbonzofieequiedlént t he
creation of Jds r a n L.Li fal of .t Layeation.
Reacti on ti%%%Eggfyﬁﬁfgggpggﬁgt#%X‘g%egég%e%glF§§€?%%§8.§°s§§g%@§ ?6 24
hours, with e offhe dedomultidrdder At usedetfginsureopteheastda IRE

{e'duct i ?n Stsi:]rcbit(ﬁﬁifd%ét&[iféc%s&eis%bbfphﬁ%{ b¥ifk &:ﬁgthBoaictivebene _
enperature o e reaction e any nper ai ure befwee e freezing
poi nt and tH‘??QﬁfiW%éop&oﬂplgﬁgﬂ% I% PEYr ESBPVIRINE F’uﬁ?‘dﬁfk’dﬁs general |y
bet ween - 10[myadt@randrenl[each] Ceavttibnl Goaer hE€etioté0rerat€ bheng preferred
and anbi ent r a er - 30 r ,NQ . t ferged.
The reactioﬁ%ﬁﬁggﬁ%épégﬁ'uc?gg&E%%L &%sz k%% ngmg?bf 1§D§:5QB? 8 38
subat nospheri®® paess e of diee patimagyhaminepresstpat( dszdesired, then

35 mg. of benzaldehyde would be used in step (a) of the

process and 80 mg. of tryptamine would be used in step (b)

of the process.

The reaction zone is maintained at a temperature and
for a time sufficient to permit reaction of the carbonyl
compound and primary amine reactants, that is, to complete
consumption of the aldehyde and form an imine. Thereafter,
the reducing agent is added.

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 imine formation are generally from 0.1
seconds to 24 hours, with times of 1 second to 60 minutes
being most often used. The reduction step of the process is
typically from 1 to 6 hours. 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 200C-30°C) being
most preferred. The reactions may be conducted at



60Kg./nferr] - 21000 Kg./nferr] absolute), but anbi ent atnospheric pressure
(about 10330 Kg./nferr], absolute) is nost often used. Endpoi nt '
determ nation - The conpletion of the reaction between the imne and
hydri de may be determ ned by a nunber of conventional techniques.

Sequence of Operation - The addition of38he carbonyl conpound and primary
arfine reactants to the reaction zone nmay take place in any order. For
exanple, the primary amine reactant may be initially added to the reaction
zone fol | osebappoggbierionpoessnre car bonperaonpopher keaeresturer (vige: ver sa.
Al ternativegbig.yR2 Promesy fgl.pe2and carbonyl reactants nmay be
sinultaneouglx cha geg to each reaction, zone. The reactigg éﬁne S

mai nt ai ned®8F %uFﬁgpe 4E REOEERL R2EPREPREF £ PERESEES pbrhPRt 8928V on of -
sai d excesggprmAqr gbavilnee) edst mapstaofteni dsedavenger. Typically, the
reaction requir V.S . fhe_select] ceacliop,.gondi tions
that may be usegﬁpggkﬁg ggggggéggé%ggut i%ﬁghggng%gégﬁgggengon. Xl .
Reduct i ve AeagitionnbrtweesstheRamineonndchydride mayTbendrbesninadaby

ami nes 1 edychiugeabRatbnent iBhbMBLL AR RGesBY be done with an al dehyde
(or ketone). For_  conbinatorial prqcesses an exgess of pr '

| mar mn
relative to aIdéﬁﬁﬁgqﬂ%‘4%F@ﬁ§?t99nu§eEheAPFQFtﬁPQfBFnﬁb?oﬁgﬁgopﬁi
cor r espondicaegponinge atdd petimary &rithenedehctaadyctioonheasepetfionnednesi ng
pol ymer - suppor bor. dr.id pr iar ' r L) t ed
fromthe d%%’r%%ﬂﬁbgg%‘arﬁha%Pﬁgé%s% UCtbg%'%%%Q%P%Vg%%ﬁiﬁgqh€¥¥§?$§%%hsing
a pol ymer - sigastangd maivd Siey dai thialdyvawiddedate &hepaeacitdenpzoneded secondary
am nes W t i ANlgldd 362 dd@Miidnt SOt e RTINS agfmp%mr ¢dadthat,, e bound
bor ohydri de ,and resin bound al dehyde can be adde S|qultaneous¥g pal yner
site isol aMisie HFsare AdtATDRE Nieddti ChoPrimaty PgHRG @g9l carbonyl

39  on- artbadartd Wi W |gimdlWarduus 160 RIRHgRIE D Faldit alda@dtion
zone.

The reaction zone is maintained at a temperature for a
time sufficient to permit reaction of said excess primary
amine 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.

XI, Reductive Amination Process - Reaction Scheme:

To make secondary amines reductive amination of primary
amines may be done with an aldehyde (or ketone). For
combinatorial processes an excess of primary amine relative
to aldehyde {(or ketone) is used. After preformation of the
corresponding imine adduct (in methanol), reduction was
pexrformed using polymer-supported borohydride. Excess
primary amine was readily separated from the desired
secondary amine product by selective imine formation using a
polymer~-supported aldehyde. Filtration and evaporation
provided secondary amines with only trace quantites of
impurities. If desired, the resin bound borohydride and
resin bound aldehyde can be added simultaneously; polymer
site isolation and the relative kinetics of imine formation



in the experinental procedure. An illustrative reaction schene for the
reductive am nation process for preparing |ibraries of secondary amnes is

shown in Schenme 1, bel ow Schene 1 USE
OF. POLYSTYRENECARBOXALDEHYDE | N THE PURI FI CATI ON OF SECONDARY AM NES
1) [err] 39n the use of

pol yst yrenecar boxal dehyde 2 as a scavenger for primary amines in the

synt hesi s of secondary am nes (above), a ketone or al dehyde s conbi ned
with a 1.5 9Bt damc@ég-mlﬁnﬁimw dlomHdtic converientmasdddicatd ool vent
or a 1.5 foifl eneecegpofinenttd Dftdcediele W th 10% acetic acid in

di chl or oet hane so* ent %%te 1), After im'ne{gor tion js.conplete

(typically one h r+ %?Sn'éﬁf H{/‘ge]%%a%l%uﬁ?%% ¢t o es)r,e élcrtéléﬁrgr:: bound

reduci ng amination process for preparing libraries of secondary
amines is shown in Scheme 1, below:

Scheme 1

USE OF POLYSTYRENECARBOXALDEHYDE IN THE
PURIFICATION OF SECONDARY AMINES

1)
Ry
RiNH, (1.5 eq.)
+ m J~R3  + RiNHp
RoR3CO (1 eq.) N\Rl (0.5 eq.)
aldehyde: R=H, Rsz=alkyl .
ketone: R & Ry=alkyl
2) g, Amberlite IRA-400  R2
J-Rs + RiNH; borohydride . >IR3 + RiNH;
(0.5 eq.)or RN (0.5 eq.)
\Rm Amberlyst A26
cyanoborohydride
: OH!
3) Rz)_ R,
R R
Re-y  * RaNE2 2 R _N>_ R
H (0.5 eq.) CHyC1; 1 y
4) Ry
Ri~ filter >_.
Ri1i—N - R3
17X + N/\. —_—— Rl"%\{T

In the use of polystyrenecarboxaldehyde 2 as a
scavenger for primary amines in the synthesis of secondary
amines (above), a ketone or aldehyde is combined with a 1.5
fold excess of a primary aliphatic amine in methanol as
solvent, or a 1.5 fold excess of an aromatic amine with 10%
acetic acid in dichloroethane as solvent (Step 1). After
imine formation is complete {(typically one hour for
aldehydes, 24 hours for ketones), a resin bound reducing



40 agent is added to the solution (Anberlite | RA-400 borohydride for
neutral solutions, Anberlyst A26 cyanoborohydride for acidic solutions),
and the solutions are shaken until reduction is conplete (Step 2). To this
m xture is added an excess (relative to the remaining prinmary am ne) of

pol ystyrene benzal dehyde 2 (Step 3), whi#gh reacts with primary am ne
present to forma resin bound imne species. In the final step, the mxture
of product secondary amine and resin is filtered through a cotton plug and
t he resin, agen&i Aedabdedhtopkhe, spdutinvedamberliteadiRApdBluct by washing

W th addi t pRahyERY . iohk a | [ m ne
hydr ochl ori de salt ?%ngggéﬁkﬁﬂgégpsyﬁhﬁiohg,u?gﬁ%g@?§§e§%gsed by addition

1, 1t_shq
of excess C¥&PRbOFeRYdrade £PF 8F1LAACHESLULEOPEImORBY FPReSPERRAPRSN.
(Other bIUti | ]icatn'l?e_shaksexc@mauy g:éﬁhﬁ‘tibn isd cB}?xpD.ﬁ;@bi |8t epf _zsecogdatnia_rr} nes
capabl e of_.bel ng prepare the netnaod,of .this Inyention) Rave utility In
a nunber opufg%ﬁ%bﬁﬁbﬁ e%aPéasfcggszFP&ﬁ§}Ve to E%evgﬁﬁgéglggcondary
al kyl am nggrigacly asnigie)n-ofpojllystiywens: benzeddebsiel 8 (Shlengd) , which
pol yphenyl eng &INGHEh primafy Baihe i%)e gg?oggzr&?%ﬁ%\a'ﬂe)éﬁr Boua@f ul as

enul sifiers and foam_ ng agents. y am nes generally are

useful as cade HRLFISS « hdMtdivatdticdn sbeRuls MERERTSY ATIPFOSICY, S, Pat .
Eo. b_5, _438, Js@aondargb &)i:@ralrﬂas lx@%ilmmd)lﬂiqft%reﬁcji@&ldg@mfaombﬁ fplu_g |

er bi ci des, r ubber, accel er.at ar repared as .derivatives si npl e
Cocondary Athae TaRir: HRERGD I, SR EI oo B TiRed s e T A
wel | pl at e ipnmediclt deyr wratshimgy editdi \aeddsa issadn derthanadi NsStepnEdundNadfe it he
i nvention isei fa t [ Rardd gulqar
a1ty T i A Ak 00 $lar M MANS  SUE RP BASed

it should be free-based by addition of excess resin bound

tertiary amine base to promote imine formation.

her Utiliti — 4 i 3

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

A) Various secondary alkyl amines such as di-n-
butylamine are catalysts for making polyphenylene ethers.

B) Fatty acid amines generally are useful as
emulsifiers and foaming agents.

C) Secondary amines generally are useful as catalysts
for the preparation of substituted pyridines (U.S. Pat. No.
5,438,143).

D) Corrosion inhibitors, adhesion promoters,
herbicides, and rubber accelerators are prepared as
derivatives of simple secondary amines.

XITI. The wellplate apparatus of the invention:

A wellplate inoculated with novel diverse secondary
amine 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:



A suitable system of operation and rel ated apparatus are mnade as foll ows:

41 1. Reaction zones are nmade by drilling 96 holes in the bottom of
96 deepwel | titer plates and putting a porous frit in the bottom of each
weld . 2. The plate is put in a clanp assenbly to seal the bottom of

t he wel | s. 3. Synthesis is begun by &4ddi ng reagents (viz., the am ne
and isocyanate reactants) to their assigned plate coordinates (reaction
zone) . 4. The plate is capped then tunbled to m x the reagents.

5. Solid supportel- scRBeREEIN | ZORRRIAre dnade by ehritlildma, dfe hefliesr in the

conpl eti on obot bém' 6ACH6 ClledSwsI DY thsrr thll dt dA%RIG gmt@i&igo&r HIPous fritd.
Af ter sufflcignghéeggélon t%ne t.he ate is renoved fromthe clanp and the
resi n washed: SLHPR b SRYB A taining product is filtered and the

sol uti on col | ect ed. byThe apbdtee imtputaniot erclGnpwaeldsaikdiye.to seal8.thEhe

reacti on progbetsm(bt PERE Yws ounds) are analyzed by thin |ayer
chr omat ogr aphy. tail ed Description of the Draw ngs

FIG 1 illustrated-thdvRgpesis ihedegun heladdine reseantisus(wfz théhe

invention. Taeinel &Rl aigobyand e arddAsdntcs P!t e ndilh D6 wkldd J1dgy essi ons)
capabl e of holdiag I'gui&g. Wien used in the parallel array synthesis

i ndi vi dual r&32t ﬂaé BACERCH P F @ ed in each well and are | abel ed by
the wel | pl ate cootddi nhespldte sdhacksbed rethers tumblel Rioguiie: e esent wel | s
filled with §8&QQH@§Y | i brary conpounds prepared by the solution phase
conbi natorial process of the invention. The conpound at |ocation (1), for
exanpl e, is ident?fie8obidterRopted seavenaeiorkl mddsd "tap each reaitd o

il lustrates gofiedefvbeVedipPetBbh PbALEn@PPEEA 15 USE Gt %y ASSRY HyePf
the invention, The wellplate (5)
chromatogragny.

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

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

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

D il D ription of the Drawings

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 secondary
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



contains wells (7) with a filter (9) and liquid reaction nmedi um cont ai ni ng
scavenger (11). The wells have an outl et

42. at bottomwhich is seal ed by gasket (13) held in"place by top cover
(15) and bottom cover (17) maintained in position by clamp (19). X

The Assay Kit of the Invention: Thag invention is an assay kit for

i dentification of pharmaceutical |ead conpounds., conprising biological
assay matérials and wel | plate apparatus. The assa¥ kit conprises as
essential P& bortom whdichpigt scapes Byugapkest dildd neld inseh@cres®¥he novel
urea or thicQm e:@x:leixbr@sw AP PRESmOol/le i(N7gnkiagRtained Ghi bobieleal cal
assay materi al Khe wel I plate apparatus in the kit may conprise a set
of mellplaF?' at'dd’such as illustrated in Fig. 1. The urea or thiourea
| i brary conmpounds contained in each wellplate are prepared by either the

urea proce t { %égig%%_#%$%¥6$&§§%%§%%%$ught herein. Preferably
t he mellpl%?gﬁénﬁgg§%%§& e d 96 well microtiter

pl at e. The Tiga i niantdiosy icomraiassay Kidgifen idend fiwesdon $fThese
bi ol ogi cal pEsNedERItSdaal SIE @RpRIRIdyY. i redmﬁﬂlcsltr@stbidiwmatlo day
predictive of success Qg S 00|ated dlseas%mftate stratiwve of
biological 4%ﬁ e € [ APRATE LY - qﬂ%?%qﬁ/ SOTRTS $8%0s e

requi red t aseshaitidle gaddsow (ig asssldyslate apparatius o cassayisiing in

Epéﬁlg? ﬁ\l ;r qu‘Ji;gl Rﬁ nter ac? novel \Beecaegglolj-’:r oﬁ%ﬂ¥a{}g’r accotmpounds of

Cel | - based th%n@’t‘fmo%osrﬁyi (ii) biologimahassgn imatariRddgd ati on
Signal Tr anSdUCtm/wmy%%&%%us in the kltvrﬁa?} doMsilde/ id Yset
Add, | ncubac'gg wegf\.f.Q eIaate apgaratus such as S:‘Llllntgslxtxl*aat;[éé) ninpr}?oiX ym ty Aﬁ;says
urea or thiourea library compounds contained in 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



Angi otensin Il SPA receptor binding assay

43 Endot hel i n converting enzyne[[err]l] SPA

assay H V proteinase [[err]l] SPA enzynme assay

Caol esteryl ester transfer protein (CETP) [[err]H SPA
assay Fl uorescence Pol ari zati o&3Assays Fl uor escence
Cérrel ati on Spectroscopy Colorimetric Biosensors

Ca[err]-EGTA Dyes for Cell-based assays Reporter Gene Constructs
for cell based assays Endothelin cbhoeieingeengyeenl2dupreszent protein,
[err]-lactanase ? trical cell inpedance sensor assays

EXAMPLES Prepar ati on of °P8 §

nmer Bound ﬁigﬁaldehyde (2): Prepared
according to the procedur 8I¥f pSohganahe WtAIhoSEbdenEymei @msayo t he

published method. See Freghghesderfh: e&@?eﬁfgns&erréE‘blﬁ:hg ekrHpc. 1971,
93, 492. Analysis of a typical Lot? Elenental Analysis 48; H, 7.57;

0, 1.83 (1.1 neq/g | oading); df; H)o§8A RRSEXBr peIIet) 1699 cnferr]
Commercial |y avaiIabE&ub&%bﬁéncéﬁbe&hr&eatBén4ﬂ§saggohydride, Al drich

A natton O A Al de Rl do AR ROE: Bk AR B oot LBBNL T P RN CL
gl ass vial was addedCblmmlmB&WanoBlosenﬁgrgo 5 mol ) of tryptam ne, and
0.33 mmol (35ny.) of pa2+_EGTA Dyes for Cell-based assays
Reporter Gene Constructs for cell based assays
Luciferase, green fluorescent protein,
B-lactamase
Electrical cell impedance sensor assays

EXAMPLES

Preparation of Polvmer Bound Benzaldehvde (2): Prepared
according to the procedure of Schuerch, with no
modifications to the published method. See Frechet, J. M.;
Schuerch, C. J. Am. Chem. Soc. 1971, 93, 492. Analysis of a
typical lot:

Elemental Analysis: C, 90.48; H, 7.57; O, 1.83 (1.1 meq/g
loading); Cl, none.

IR (KBr pellet): 1699 cm~1

Commercially available resins:
Amberlite IRA 400 borohydride, Aldrich Chemicals
Poly~DMAP and Polyvinylpyridine, Reilly Scientific

Reductive ination Of Aldehvde And A Primary Amine:

To a 4 mL screw cap glass vial was added 1 mlL, methanol,
80 mg (0.5 mmol) of tryptamine, and 0.33 mmol {35mg.)} of
benzaldehyde. The vial was sealed with a teflon backed cap
and the solution was then shaken for 1 hour to allow for

imine formation, then treated with 1'mL dichloromethane and
approximately 250 mg ( 2.5 mmol BH4~/g resin, 0.63 mmol) of



benzal dehyde. The vial was sealed with a teflon backed cap and the sol ution
waS then shaken for 1 hour to allow for imne formation, then treated with
1 oL dichl oronet hane and approximately 250 ng ( 2.5 mmol BH err]/g resin,
0.63 mmol ) of 44  Anberlite | RA-400
borohydride resin (A drich Chem cals) asd approximately 350 ng (1 mmol /g
resin, 0.35 mmol) pol ystyrene-linked benzal dehyde resin in order to
scavenge excess primary anmne starting material. The slurry was shaken

over ni ght , Amberiiise TRA-408dborobydridecvesdn phldrighdChhmicassduandsol i ds

ver e 1insegupdxiiRkRagohsoExgPqhakel /gndesia, f bowsofmaiy. fol lowed by

drying for several houis at roomtenperature i,n a vacuum oven yi el ded 69 ng
(84% N beRANSEYFSRSTIADKed PRB2adorby sy resdRp e PTARFHERY FCRYREERONA
conpounds (eXcdaisy dedmaand amine sy aattings matesiadnbi mhe sluvabgveaso yiel d 24

addi ti onal cts, . h I d 2-1(2-

am nonet hyl pq%lr%lylot%ﬁro gr?Zy:&?%lzgo 0 ﬂ?ﬁ%g’%ﬁm&rg’“ﬁ’og%ﬁ&% eg?lé%(’rrg
(80% M5 (ramg) thesgeaidual soligisn weirge midse@ Wikl retdanednl ) and

4-am no- 1- RAFHYIRE Widd GOF 1% oF BP0l 1MioRle by’ APl ngBFYr MB (N e):
281 (M+l) benzal dehyde (35 ng, 0.33 mmol) and te?}ahydrofurfurylan1ne
(51 gy, 0. FWAIRL WU AP CATREIAS LR &P 21 AP PVen YisdREd dehyde
(35 ng, 0.3 nmp! |84%)d N-dyerlzyIetdryipteadizid .ani ne (60 ng, 0.5 mmol) vyi el ded
57 ng (82% Ms (nfe): 212 (M+l) sal i cyl al dehyde (40 ng, 0.33 mmol)
and tryptamne (122 ng, 0.5 mol) yielded 55 ng (62% MS (me): 267 (Mtl)
sal i cyl al defhyale£qUiPwing EESmiaty) canbaufl Functional compounds

(aldehydes) and primary amines were combined as above to
vield 24 additional products:

benzaldehyde (35 mg, 0.33 mmol) and 2-[(2-

aminomethyl)phenylthiolbenzyl alcohol (122 mg, 0.5 mmol)
vielded 88 mg (80%)

MS (m/e): 336 (M+1l)

benzaldehyde (35 mg, 0.33 mmol) and 4-amino-1-
benzylpiperidine (93 mg, 0.5 mmol) yielded 79 mg (85%)
MS {(m/e): 281 (M+l) '

benzaldehyde (35 mg, 0.33 mmol) and
tetrahydrofurfurylamine (51 mg, 0.5 mmol) yiélded 44 mg
(70%)
MS (m/e): 192 (M+l)

benzaldehyde (35 mg, 0.33 mmol) and ¢-methyl
benzylamine (60 mg, 0.5 mmol) yielded 57 mg (82%)
MS (m/e): 212 (M+1l)

salicylaldehyde (40 mg, 0.33 mmol) and tryptamine (122
mg, 0.5 mmol) yielded 55 mg (62%)
MS {m/e}: 267 (M+1)

salicylaldehyde (40 mg, 0.33 mmol) and 2-[(2-
aminomethyl)phenylthiolbenzyl alcohol (122 mg, 0.5 mmol)
vielded 78 mg (67%)
MS (m/e): 352 (M+1)

salicylaldehyde (40 mg, 0.33 mmol) and 4-amino-1-
benzylpiperidine {93 mg, 0.5 mmol) yielded 76 mg (78%)



am nonet hyl ) phenyl t hi o] benzyl al cohol (122 ng, 0.5 mmol) vyielded 78 ny
(679 WMs (me): 352 (M+l) sal i cyl al dehyde - (40 ng, 0.33 nmmol) and
4-am no-1- benzyl piperidine (93 ng, 0.5 nmol) yielded 76 ng (78%

45 M5 (mle): 297 (Mrl) sal i cyl al dehyde (40 ng, 0.33 mmol) and
tetrahydrofurfurylanlne (51 mg, 0.5 mmlgdsyielded 56 ng (82% M5 (nfe): 208
(M+1) sal i cyl al dehyde (40 ng, 0.33 mol) and a-net hyl benzylam ne (60
ng, 0.5 mmol) yielded 51 ng (68% Ms (me): 228 (M1) 1- napht hal dehyde
(51 ng, O. BESnﬁmV¢)anaBTryM$hhine (122 mg, 0.5 mml) yielded 69 nyg (70%9 M

(me): 301 (Mrl)ay;cy l&l&éﬂ?& Qﬁhﬁ?e ¢ 3 WHMJ Dy Fhamol ) and 2- [(2'
anlnonethyL;phen It hi Q] benz al c (122 Jg%ﬁéﬁ 104

(82% MS (nEefraBg rz)m{f-urylamanﬁa e(ﬂ?rr‘ﬂe‘m(‘%]i) % and
4-am no- 1- kepsgyl pi peridine (93 ng, 0.5 nnDI) ylelded 87 ny (80@@ Ms (me):

331 (M+l) % ph%@@lgﬁh e (51 ng, 0.33 mml) and
tetrahydrof%?fd §FZ %8 0.5 mol) yielded 63 ng (7999 MsS (nme): 242
(M+1) 1- naphahabﬁéhydehfée 40 19330 M| Jmahl drd rg=mekhyd benzyl ani ne

(60,5, 0. 5ol ) ok 8hsdoGRqmo 3200V (IEeIea 202 ddifday) ' 2-pyridine

car boxal deh ng and tryptamne (122 ng, 0.5 mml) vyiel ded
74 mg (90% (Fﬁﬁé) 2§§2( N@i) : 2-pyridi ne carboxal dehyde (35 ng,
0.33 nmml ) and 21Fp3phth&iaenptbyl(sphagy! 0033] maoky| and conpbtéiiRe nyl2D. 5

mol ) yiel ged 90 s34 eYReli68) ing > T 04 ML)

MS (m/e): 301 (M+1)

1-naphthaldehyde (51 mg, 0.33 mmol) and 2-{(2-
aminomethyl)phenylthio]lbenzyl alcohol (122 mg, 0.5 mmol)
vielded 104 mg (82%)
MS {(m/e): 386 (M+1)

1-naphthaldehyde (51 mg, 0.33 mmol) and 4-amino-1-
benzylpiperidine (93 mg, 0.5 mmol) yielded 87 mg (80%)
MS (m/e): 331 (M+1)

1-naphthaldehyde (51 mg, 0.33 mmol) and
tetrahydrofurfurylamine (51 mg, 0.5 mmol) yielded 63 mg
(79%)
MS (m/e): 242 (M+1)

l-naphthaldehyde (51 mg, 0.33 mmol) and o-methyl
benzylamine (60 mg, 0.5 mmol) yielded 62 mg (72%)
MS (m/e): 262 (M+1)

2-pyridine carboxaldehyde (35 mg, 0.33 mmol) and
txryptamine (122 mg, 0.5 mmol) yielded 74 mg (90%)
MS (m/e): 252 (M+1)

2-pyridine carboxaldehyde (35 mg, 0.33 mmol) and 2-[(2-
aminomethyl)phenylthio]benzyl alcohol (122 mg, 0.5 mmol)
yielded 90 mg (81%)
MS (m/e): 337 (M+1)

2-pyridine carboxaldehyde (35 mg, 0.33 mmol) and 4-
amino-l-benzylpiperidine (93 mg, 0.5 mmol) yielded 79 mg
(85%)
MS {m/e): 282 (M+1)



2- pyridine carboxal dehyde (35 ng, 0.33 nmmol) and 4-

am no- 1- benzyl pi peridine (93 ng, 0.5 mol) yielded 79 ng (85% M5 (me)
282 (M+l) 46 2-pyridine

car boxal dehyde (35 ng, 0.33 mmmol) and tetrahydrofurfurylamne (51 ng, 0.5
mrol ) yielded 24 mg (37% M5 (me): 1934 Mtl) 2- pyridi ne carboxal dehyde
(35 ng, 0.33 mmol) and [err]- nethyl benzylanine (60 ny, 0.5 mml) yi el ded
52 ng (74% M5 (mle): 213 (M1) 4-t ol ual dehyde (41 m% 33 nmol ) and
tryptamn ne (12227@1”105131%1913%@@@&% PP @690 N5 @) a7ah (M1)

4-tol ual de&w@&ﬁf&mrﬂl@ama d @y | (@5 amaqng;lmaéawwl i 0] benzyl

al cohol 0.5 mol ) vyi el ded 117 gy (10299 Ms (me): 350 (Mrl)
4-t ol ual de (41 ng, 0.33 nmol) and 4-am no-1- benzyl pi peridine (93 ny,
0.5 Mol ) M$elnbe) yOLIB (ML) MS (mie): 295 (Mrl) 4-t ol ual dehyde (41

(369 W (nfe): 206 RS AU 00a ey 10 53 ) ot gje‘j "
[err]-met nyqztlmehzlymwmm hef g5 Qﬁﬁlm%blxpe%ﬂ@ﬂrﬁﬁ (gD %7 (me):
226 (Mrl) Ms (m/e): 213 (M+1)
4-tolualdehyde (41 mg, 0.33 mmol) and tryptamine (122
mg, 0.5 mmol) vielded 75 mg (86%)
MS (m/e): 265 (M+1)
4-tolualdehyde (41 mg, 0.33 mmol) and 2-[{(2-

aminomethyl)phenylthiolbenzyl alcohol {122 mg, 0.5 mmol)
vielded 117 mg (102%)

MS (m/e): 350 (M+1)

4-tolualdehyde (41 mg, 0.33 mmol) and 4-amino-1-
benzylpiperidine (93 mg, 0.5 mmol) yielded 70 mg (73%)
MS (m/e): 295 (M+1)

4-tolualdehyde (41 mg, 0.33 mmol) and
tetrahydrofurfurylamine (51 mg, 0.5 mmol) yielded 58 mg
(86%)
MS (m/e): 206 (M+l)

4-tolualdehyde (41 mg, 0.33 mmol} and o~methyl
benzylamine (60 mg, 0.5 mmol) vielded 60 mg (80%)
MS {(m/e): 226 (M+l)



We_claim 1. A scavenger assisted solution phase conbi natori al
reductive am nation process for preparing a library of conpounds having a
secondary am ne scaffold with three variabl e substituents,—wherein each

| t.brary conpound is nmade in a separate reaction zone a ﬂ " ﬂﬂnn

t he formul a; sai d process conpri d’g the steps 3 ll“”l ﬁm

each reaction zone containing a |iquid medium (n) equivdl eftstof*a canonyI
functional reactant represented by the formula:

I N We claim: [err] where Rlerr] is a non-interfering
substituent and R er!&]sd:ﬁvé‘h@ér aagmrstiéti efd1aid igh :"pliﬁé tdteidinatorial b)

adding to e Z9ne of st east. e v nts of a
sol vent sol %%$%£€ ?n)}l ?ﬁ'%%n r%’é %a‘g‘f%r‘? epar:wger erllﬂ(? %Sﬁy aOte

non-i nt er f ecomposnds t havimy arﬁemm:ar ramine ecaffed onitiotdinse a

tenper at ur e;apdahpg szﬁé@&&é&fxéé C'xﬁ‘i'éréﬂu RELER U1 TG bempound Qs HANI tO

each reaction zone a reducl ng agent and nai nt ai ni ng each_reaction zone at a

t enper at ur e*8n@ ?SPa§a¥?n%e§%¥¥?%l%ﬁﬁet%P?K&ﬁnﬁeQ#ﬁ§ﬁPQQ§hRM g

formula;
Rp
)\ Ra @O
R4 N -

said process comprising the steps of:

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

0O

PR

where R] is a non-interfering substituent and R2 is H or a

Ry Ro

non-interfering substituent;

b) adding to each reaction zone of step (a) at least
1.1({n) equivalents of a solvent soluble primary amine
reactant;

Ra——NH;

where R3 is a non-interfering substituent and maintaining
the reaction zone at a temperature and for a time sufficient
to permit reaction; .

¢) adding to each reaction zone a reducing agent and
maintaining each reaction zone at a temperature and for a
time sufficient to permit imine reduction;



48 d) adding to each reaction zone of step (c) asolid supported

al dehyde functional scavenger represented by the fornul

mul a:
[err]  wherein; is a solid-support insoluble in the]’ﬂu ﬂw“ gmm
medi um of the reaction zone, -(L)- is a divalent |inkingy A ! )
i S an al dehyde functional substituent; 4hd addi ng said scavenger i1nan”

anbunt wherein the equivalents of (CHO are at |least equal to the excess
equi val ents of unreacted am ne reactant used in step (b and i nt ai ni ng

sai d reaction Zohéing (tqnrach HRURPT FOne he L ER f(i)q,:)i énttHd Der ni t
reacti on ofuppdrk @k celsdelardaefreacicidl archwaigb:s aastanganted by @he
separatingfégﬁhfgjid supported scavenger fromeach reaction zone of step

(d) and recovertng each substantjglly purified secondary amine library
conpound. 2. The pr ocess'(l_ @ n the am ne reactant of
step (b) is selected fromthe gree#p of aliphatic primary am nes having a
nol ecul ar wei ght of from50 to 600. 3. The process of claim1l
wherein from1.25(n) to 5(n) equivalents of primary am ne reactant is used

per equi valert€b®’ carbonyl functional reactant. 4. The process of
claim 1l where the reduci ng agent of sc) s a solid supported reducing
agent insoluble in the reaction nmedi ur 5. The process of claim4

wherein the rgdyci 09 89808 re | S PAELEYLL! B8 H1GHL 8 BLa Ol Y Bhedium
of the reaction zone, -(L)- is a divalent linking group, and
(CHO) is an aldehyde functional substituent; and adding said
scavenger in an amount wherein the equivalents of (CHO) are
at least equal to the excess equivalents of unreacted amine
reactant used in step (b), and maintaining said reaction
zone at a temperature and for a time sufficient to permit
reaction of said excess amine reactant and said scavenger;

e) separating the solid supported scavenger from each

reaction zone of step (d)} and recovering each substantially
purified secondary amine library compound.

2. The process of claim 1 wherein the amine reactant
of step (b) is selected from the group of aliphatic primary
amines having a molecular weight of from 50 to 600.

3. The process of claim 1 wherein from 1.25(n) to 5(n)
equivalents of primary amine reactant is used per equivalent
of carbonyl functional reactant.

4. The process of claim 1 where the reducing agent of
step (c) is a solid supported reducing agent insoluble in
the reaction medium.

5. The process of claim 4 wherein the reducing agent
is a borohydride functional polymer.



49 6. The process of claim1l wherein the solid s
I s° separated in step (e) by filtration. 7. The |lib

am ne conpounds prepared by the process of claiml. UM@&
kit for identification of pharmaceutical |ead conpounds,

Wi

bi'ol ogi cal assay materials and wel | pl at d%ppar at us; wherein the
I nprovenent conprises using as wel |l plate apparatus a wel |l plate contai ni ng
in each well |ibrary conmpound of a diverse conbinatorial secondary anm ne

library prepared by THe BFReSSs ff dddinls wherein the selid,syppoxsedr at us
sui t abl e asscavepiacead| s §in ARepUmyed iassay iachi ne wherein the
| mprovenent conpri ses, using as the well pl ate apparatus a diverse
secondary am ne conbi natorial wellplate, wherein each well independently

contai ns secondaty dffielibimmr yoif crammnehny esined doppovadsr erepseedof
claim 1. by the process of claim 1.

8. The individual secondary amine library compounds in
the secondary amine library of claim 7.

9. 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 secondary amine library
prepared by the process of claim 1.

10. Wellplate apparatus suitable as a replaceable
element in an automated assay mac :ine wherein the
improvement comprises,

using as the wellplate apparatus a diverse secondary
amine combinatorial wellplate, wherein each well
independently contains secondary amine library compound
prepared by the processes of claim 1.
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