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WD 2004/ 037823 PCT/ | B2003/ 004619 1 PURI NE COVPOUNDS
AND USE THEREOF AS CANNABI NO D RECEPTOR LI GANDS 5

wo-kaD3BE3 THE | NVENTI ON The present invention PEl/a263/004619

to purine conmpounds and internedi ates useful in the
synthesis of the purine conpounds. The purine

conpounds are useful as cannabi noid receptor |igands,

in particular as CB-1 receptor antagonists. As a

result, the present invention also relates to the use

of t REREF BﬂfPOH@%éﬂ%dﬁﬁd?ﬁRﬁcf AEa ARG H S BAREEPTOR LIGANDS
condi ti ons and di sorders nodul ated by cannabi noid
receptor ligands including pharnaceutical conpositions
for such use. BACKGROUND (besity is a major public

heal th concern becaEﬁﬁbeﬁiTﬁEHN&%@ﬁﬁﬁmb 15 preval ence

o o0 L B o SRR SR S e

| FocF@Iih Ehab@sthubis bftted @hnh@@wp@hnagd Ttﬁébhﬂﬁé esntpbands
relative risk of. di sease. Is calcul ated

b
i arelisedy @@r@nn@bm%@wtwéng@ma in pastieylar aa&ﬁ?r édeceptor

(SRGEBYsio VL MGLANE, the ol BhoKEE HtEbionS 16 4R b the

Bddriref caif &%dégmrt?eatﬁigajls&@s, cbhdltlombnﬁleiwdrdgltstmgdulated

and Bloodlnstltute ajnical i del i ne n the

| RyecrRRabingid secentonligandsincluging %mﬁ?@HacéfmmPOS‘“O”S for
ight and pesity in Adults, The Evidence

Report, Washington, DC. U S. Departnent of Health and

Human Services, N H publBAGKGROWUND 98- 4083 (1998).

Th b

oxces e Es AR BUbl b L RRET Bcaie b BhepSiio

I m@wéhé@aﬁ@ %@Q@éléﬁé@l&fﬁaﬂthdls&@a@besﬁy BAl %S'erwelght are generally
di abetes nellitus, gaéema

J@%&E%Ef&%@ ot BT, My dorsiatad ettt hogy Tt and
sgléﬁa;% Iﬂ‘ﬂq re?égfé/e‘?'%rkto?'d% %mBI\WIfls %@Qﬁﬁtet} E?%lght in kilograms

reast ros at €,
rrﬁg&tad‘bg Heggt tirh me:mmmxaeette@/m?) aresiveightikiypidally defined

(3 # B 20l koA oty G pIcehin feBiashBnp b 30

9&?’”"%%%%‘9 q““é‘ﬁ@s&“‘o Reaf endTbod Wi, iffbal 0oe

JAnelirgroon froldeniifiqation 3k valwaid) GadoBeaftgent of Overweight and
{ és'n%?} in %E{uﬂod'?he Evidence Report, Washington, DC: U.S. Department of
Health and Human Services, NIH publication no. 98-4083 (1998).

The increase in obesity is of concern because of the excessive health
risks associated with obesity, including coronary heart disease, strokes,
hypertension, type 2 diabetes mellitus, dyslipidemia, sleep apnea,
osteoarthritis, gall bladder disease, depression, and certain forms of cancer
(e.g., endometrial, breast, prostate, and colon). The negative heaith
consequences of obesity make it the second leading cause of preventable
death in the United States and impart a significant econormic and
psychosocial effect on society. See, McGinnis M, Foege WH., “Actual

Causes of Death in the United States,” JAMA, 270, 2207-12 (1993).



10

15

20

25

30

2 Qbesity is now recogni zed as a chronic disease that
requires treatnent to reduce its associated health

WO 2ek®37828 t hough wei ght [ oss is an inportant PCEHE20€04619

out cone, one of the main goals of obesity nmanagenent
Is to inprove cardi ovascul ar and netabolic values to
reduce obesity-related 5 norbidity and nortality. It
has been shown that 5-10% 1 oss of body wei ght can
subst ﬂhesatwg/ npywpeeoenined 86@ clyonidl diseasesineh reguimsood

9 gﬁg% ftQ g§§§&%ﬁedt ﬁéwéﬂgl ri%ye,d ,ﬁ‘ftﬂpﬁﬁ . oﬁé\ﬁtqgsc's is an

rrﬂﬁéﬁéhﬂ?eatmelmdwdwm@dnem%&ﬁalmegdm bi @bésltya’ndnagement
nortality. Currentlk%éaval | abl e prescription drugs
iaifaigingve salieyasqalfsand petabelic ¥alies taerence epes'ty-re'ated

ggwﬁlg%%b bty 0" tﬁaes%eéﬁgﬂswatﬁm obflosERA 8B it

'S ac |eve I'ncreasi ng synaptic |evel
raneuibstEmivliynenprose rmdataabohc valluelspslhnh & bloexiagiptase, blood

B ATl 0 SRECON G aser s doa eV e iet aadboe
uﬁ’c@ﬂ%&rﬁl‘?%@u&bbn ih ty‘%élgﬁt %&'r@@ﬂce %bldﬁ{/ and Portalitire

ra o Trea Phar macol ogi ¢ Treat men
of Ooéh.lrte_,nﬂymﬂatslemﬂatﬂ*/rmtmnedvugs(mres\ap@gmg otge#ygpherally

0055, WBTEE Pl rcyig, SRYED B ArEr SR Bieldy Fatatprotion.
Fticfiel achr@diieiRt Rsasime syraitichyvel sof nbadpimep g, r al

nor epi nephri ne and dopam ne rece tors through the
ﬁﬁfﬁﬁ@ﬂi“@ ar bethe fr@ @@ pie netimel ﬁéa@ of S@’Q!@m'”daP%PF@F guktypes

Wel 9 A dhias a?'\g é—ﬁd etr@mgg e@ﬂ}s\nﬂﬁecrﬁas?s fooq intake by

har’rp%]et am ne, azin
eegmgﬁng eaﬂhtpameeeBpay BhayThe Neav Eoa bb Dgey Tr@inmnﬁnded

Biinbole Rauiedlo B B Bl L G R,
%g}éﬂ m%efg {%95? %d?@nér@ﬂ%‘éerﬁy?é bakﬂl@thﬁ/@h&éﬁ

ent Y, annabi ndoi d Tecep
@nmagmtamuse mhﬁeudgeetzazlagomazmlohar@i mﬁemggbsc@y as

oot caRPERel iR el AT bBpaTfe wrrliys ighaithe
gadsmaﬁdm bhtatkeholbmisRtdsZdé., mderﬁa"dr@g@nyucsWe@‘hthmbs

nnabi noi d (CBl1) Receptors," Psychophar nacaol
i@m-,mpfaqgme r@hh@mwet@nmeetanmphenmsr?e’fnq)ewhlch strongly

RHDRLE T UaBalfy ARl s Aol B tetprRfAsY Rehdyse of the

(riis@%ihen&hmsmcFenIluramineaiand desiebliEbineab&Blserotonergic

SARRRDLI01 8 Becept of ANLA4RSlongs boghdsielr fiuces

More recently, CB1 cannabinoid receptor antagonists/inverse
agonists have been suggested as potential appetite suppressants. See,
e.g., Amone, M., et al., “Selective Inhibition of Sucrose and Ethanol Intake
by SR141716, an Antagonist of Central Cannabinoid (CB1) Receptors,”
Psychopharmacol, 132, 104-106 (1997); Colombo, G., et al., “Appetite
Suppression and Weight Loss after the Cannabinoid Antagonist SR141716,”
Life Sci., 63, PL113-PL117 (1998); Simiand, J., et al., “SR141716, a CB1

Cannabinoid Receptor Antagonist, Selectively Reduces Sweet Food Intake
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WO 2004/ 037823 PCT/ 1 B2003/ 004619 3 in Marnose,"
Behav. Pharmacol ., 9, 179-181 (1998); and Chaperon,

wo-2004m878281 ., "1 nvol vement of Central Cannabi nPCTIE2081004619

Receptors in the Establishirent of Place Conditioning
in Rats," Psychopharnmacol ogy, 135, 324-332 (1998).

For a review of cannabinoid CBl1L and CB2 receptor 5
nodul ators, see Pertwee, R G, "Cannabi noid Receptor

Id Iandsse, CRiehiagaPhamaacdie @; 0 pBeiste(d 808Yiasall Chaperon, F., et

e i S S R Ry v ond
%géa%hg'ﬁ%én{ ﬁpp@ce ﬁ%rfch'ﬁ’(%gh% iMRasd 1 gaydHphadhacology, 135,
on-gol ng, ere sti

S exl sts a_neeﬂ’ror a nore
ep4.a3vi (189andFead eevibwradpannabinpice@Biernd €Be reeelRier ng

ti i ts i n. .l i ti . i
Pioshlsiars st et i Bt dly Petebldi 1idghd Binio and
Alctphitariies g CURideraiatd, ®udlsvanne Gxiuratiug Didcovery
million nmen and 4.4 mllion wonen in the Unit

d
shetavelogmpeniy Exn.<Opini nyesh ®raast Hd ) pad3ybaf ?Z%Pé

been ri but ed t. ohal :

¢ oks AtbOUG LB s daMi AR o EBHER, Hior SRFEAER nadadyt
Mdraleffeefiid ahd aafk thesapéutiv trestkieny foroedoeing dripreventing
di sease, birth defects, heart disease, drug/drug

weightgain.ons, pancreatitis and interpersonal problens.

St udi grfagéﬂ’lgn toc‘HgléJ%Q/lt, ﬁ?zr%'é‘?éo S0ste RN M e s frekfinent of

tone plays a cri ole inthe control of ethanol
ialdohlbbabuee AlodugisnoefedBhpperdpataly 40Lagdidnsmesrnggt.4

141716A has. been sho o bl ock vo t

o s i B2 S0H S A R PR porveor

éé?é%%Eh‘é%ribﬂ@dbcbtélﬁhdpbb&@bpéép@rfdtnlétahalﬁehl_tﬂ rislkake by
41716, an Antagoni st of Central Cannabi noid (CBll)]

Rese@atedsyith alpehelisop meludeciaInairedmotn 20nise anpadegsio
Fora review, .see.. u a . S n8,appa,
R Gvaaa AR egRhta dea R A AL A0
E&ﬁli’ce@éﬂﬂl@h%' p%@k@rﬁmls ced iﬁteﬂ?mbemaquroblbmsEvs;tdd'resma\/e
coho coholism 35(2) .126-133, 2000. Curre
ﬁuéa@ﬁ@ﬁﬂ@atf%\d%?@%%@@?ﬁ@?émé ongBlEks &t ‘Ca‘e’HLef ‘3%9
' OFH% Ladsge £ Rtdedtor antagonist SR-
%gég@:)?foé;yﬁ%ﬁlwgﬁ'er e %r e, trﬁgf,é@% S aegi rh A .u%met need
f1arl 7oA dras ffeent shoavrt todadockevnluntanaethenol intake in rats and mice.
%beues,’ %\/rr?c?r%? .(,e 2? SI., “%%lective Inhibition of Sucrose and Ethanol Intake by
SR141716, an Antagonist of Central Cannabinoid (CB1) Receptors,”
Psychopharmacol, 132, 104-106 (1997). For a review, see Hungund, B.L
and B.S. Basavarajappa, “Are Anadamide and Cannabinoid Receptors
involved in Ethanol Tolerance? A Review of the Evidence,” Alcohol &
Alcoholism. 35(2) 126-133, 2000. '
Current treatments for alcohol abuse or dependence generally suffer

from non-compliance or potential hepatotoxicity; therefore, there is a high

unmet need for more effective treatment of alcohol abuse/dependence.
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WD 2004/ 037823 PCT/ |1 B2003/ 004619 4 SUWMMARY The
present invention provides conmpounds of Fornula (I)

W0 b@i/03se3 as  cannabi noi d receptor |igands (i nPCT/IB2003/004619

particular, CBl receptor amtagonists) B R~ Nrl A N
N 4 s (lI) wherein Ais an optionally substituted
aryl or an optionally substituted heteroaryl
(preferably, Ais a substituted phenyl, nore
preferably a phenyl 10 substituted with one to three
substituents independent SHMMARY ed from the group

consi I
TS e PR SR Py FLA P cct
ceandkinaidkecepior difandd(in phrtioutar; SBdsiectptordindddorlists)
and cyano, nost preferably, A is_2-chlorophenyl,
2-fluorophenyl, 2,4- dlchlorophe
2-fl uoro-4- chloropheqy 2 hIo 0- 4 fl uor ophenyl, or
2,4- 15 difluorophenyl); | ptionally
substituted aryl or an tlonaII dbstltuted
heteroaryl (preferably, i& a~Bubst i t ut ed phenyl ,
nore preferably a phenyl bstituted with one to
three substituents indepenBently selected fromthe
group consisting of halo (pr@ferably, chloro or
fluoro), (Cl-C4)al koxy, (Cl ) al kyl
Pﬁkﬁeﬁubstltuted (Cl-C4)al kyl (preferably

uor o-substituted al kyl), and cyano, nost

pr ef eﬁallslqn orﬁtmn;allysubshtutqm@"lyybr an optiohalty sybiséituted; R
BARARRR G LS S RBA PSS i erats poteny

%MSéﬁtg@a wiiRohklte tﬁte@ydubsh@tea@maébeh@@rﬂq/ s’@é&ma froPfi the
ethyl, or (Cl-C4)al koxy, nore prefera

eyeleRsisting afhalo dprejérabis chioi pbflgg@éx t%@éalkﬁw Hh-
¥ k1Y haloRurstititS &1-E3ky! [BrberBb RId8lstpsRutdFaiy),

and cyano, most preferably, A is 2-chlorophenyl, 2-fluorophenyl, 2,4-

dichlorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, or 2,4-
difluorophenyl);

B is an optionally substituted aryl or an optionally substituted
heteroaryl (preferably, B is a substituted phenyl, more preferably a phenyl
substituted with one to three substituents independently selected from the
group consisting of halo (preferably, chloro or fluoro), (C4-C4)alkoxy, (C+-
Cy)alkyl, halo-substituted (C4-Cy)alkyl (preferably fluoro-substituted alkyl),
and cyano, most preferably, B is 4-chlorophenyl or 4-fluorophenyl);

R'is hydrogen, (C-Cy)alkyl, halo-substituted (C4-Cq)alkyl, or (C+-
Cs)alkoxy (preferably, R' is hydrogen, methyl, ethyl, halo-substituted methyl
or ethyl, or (C4-Cy4)alkoxy; more preferably, R' is hydrogen, methyl, ethyl,
fluoro-substituted methyl or ethyl, or (C4-C4)alkoxy; most preferably, R'is
hydrogen, methyl, or fluoro-substituted methyt);

R*is

(i) a group having Formula (IA) or Formuia (I1B)
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hydrogen, nmethyl, or fluoro-substituted nethyl); R4 is
(i) a group having Formula (I A) or Fornmula (1B) WO

wQOM40882823 PCT/ |1 B2003/ 004619 5 O 4a RAf | NeQOIB2REIH 004619

R Rob R4f R4b' R4 f R4b' ZBY~'X z"'" Y 'X (1A (IB)
where Rd4a is hydrogen or (Cl-C3)al kyl; R4b and R4Db’
are each i ndependently hydrogen, cyano, hydroxy, 5
am no, H2ZNC(O) -, or a chenical noiety selected from
the group consisting of (Cl-C6)alkyl, ((}1{06) al koxy,
acyl oxy, acyl, C%w@)al kyl -0- C(O) -

(Cl- C4) al kyI thNH £Cl- C4) al 1f)2N "2 b(Cl-
o) al kyl ani R &éﬁ) al kyl ) 2a R™
(C3-C6) cyclmt ami|n acyl amF(f‘é R4

aryl (C1-4) al kyt@m/r)b het er oar yl (012\04),514 kyl am no-,
aryl, 10 heteroaryYl, a partially or fuIT(y saturated 3-
to 6- menbered hetﬁ{ocycl e, and a parti(@)ly or fully
Saturated 3- to é nbered carbocyclic'ri'ng, where
the noiety is optionally substltuted or either R4b or

R4b' gﬁa‘é?é‘}:%‘“” elltlyrb%g%ﬂo eszéﬁéﬁ R4f or R4af forns

a bon ene ethylene bridge; 15
x is a bon@®*® ﬁb‘mf%remach(ﬂqmgr(my)‘wdrm cy&a, hyioxy,

oo no sy Cl Oy S5 CERiAAL HOTRE ertEd it P oloniy
the %eHéﬁsﬁHQ%f féc; O@gmyl (@Jr @émbkylac |dx9 aés,a? gi kox¥lkyl-O-

acyl oxy, | - NH
C(O - C(O()CICG@MIWH‘)H%@(Q)O)(Q- z()ﬂlkm@ o -alfﬁ-\'mo-

gg,?a,gz?ﬁ;ﬁ%ﬁ{lr‘f (&81@31%}91%@% ﬁ&l- 6 Mc?aﬁrl](ﬁgmmo—
het er QQ?MM'E&‘ G‘ﬂ‘*l@131“@11)@'“3/@“an%rh’éterda@}”/l@@ﬂ@ﬁ)dlkylanmo— aryl,

parti al or f saturated 3- t

het er bejapanylcmaadialp s falkisejurated 3t Tcgg@a&fuggfegdhgerqqycle
opt : gﬁﬁﬁfa‘yjpéﬁ!gﬁ\%{ﬁp &a"tur%?ed YRS & mérhBerdl &rfobylic ring,

where the moiety is optionally substituted,

or either R* or R*' taken together with R*, R*, R*, or R*
forms a bond, a methylene bridge, or an ethylene bridge;

X is a bond, -CHoCHa- or -C(R*)(R*)-, where R*® and R*° are
each independently hydrogen, cyano, hydroxy, amino, H:2NC(O)-, or a
chemical moiety selected from the group consisting of (C1-Ceg)alkyl,
(C4-Ce)alkoxy, acyloxy, acyl, (C-Cz)alkyl-O-C(O)-, (C+-C4)alkyl-NH-
C(O)-, ((C1-C4)alkyl)2N-C(O)-, (C1-Ce)alkylamino-, di(C-
C4)alkylamino-, (C3-Cg)cycloalkylamino-, acylamino-, aryl(C+-
C4)alkylamino-, heteroaryl(C1-C4)alkylamino-, aryl,‘.heteroaryl, a
partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where
the moiety is optionally substituted, ,’

or either R* or R*" taken together with R*, R RY or R*

forms a bond, a methylene bridge or an ethylene bridge;
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25 or either R4c or R4o taken together with Rd4e, Rde',
Raf, or R4Af fornms a bond, a nethylene bridge or an

w@tdvglozTses bri dge; WO 2004/ 037823 PCT/ | B2003/ 0OHGIL/8B2063/004619

is oxygen, sulfur, -C(O-, 6C(=N-OH)-, or

-C(R4d) (R4d" ) _ where R 4d and Rod' are each

i ndependent |y hydrogen, cyano, hydroxy, am no,
H2NC(O -, or a chemical noiety selected fromt oup

consi st i ng YofS qmecsytdfumc Q)ch«tsNaﬂ)kidxpr -Gdy )iﬁy )

1 Al A0 e S AR i oo,

di (Ci =@inhe! Hyﬂ\l@(ﬂ)poor a (:ﬁBrrﬁ@I W@b@ﬁéé{a@t@mfnﬁn the group
acyl am no- Cl-C4)al k

heter@gnwb@g apn)ﬂlia/ﬂn( Ce)al.kyxy Gy aayly(C1 gs)alkyl-O-

t f
EZI elrocy Igb1_ 4%}!“%} pa%@a?l ’d\ﬁébr 4?%'?5('2} féfar' aNgE (G-
8- npnmlbmkiyleangsdr(Ch@walkwamgﬁa vv(tjfeg-@g)dyeloartNyMrmnbs,h
T N T
het er W&bbgyn [% Bartizfly %r fillly QWB% é-%@érﬂﬁ@réd Réterocycle,

or a 4 | nber ed actamrlng wher e
het er @éogad partieilygr fulllyr§atwratﬁcbaetor8-ngerahe|retd|mrbacy®mrmg

ring ane i onal,ly substitut nd,the 15 | actone

ing Mitere e PR PEAGAMS BRI S cont ain an

addi ti onal orlRe¢t epaa‘émukren ﬁfge@%ﬁfbﬁmaoesmgny onfdny%mated
or sulfur,_ or Yis -NR -, where Rod" is a ?en or

a cherr &ab- rﬁ@m@yed Beleeedysiic finene ther @rr@@mb,e@ﬁ@ aptongyring,
o, (G e R A, s e,
d| ( C1 Iélﬁcrrﬁﬁ}lag Iaylldathe ﬂmsam#mrg/bréa o;?]tamally substituted and thhe
an { er oar re the
ot et JAQANS Hf it T Yacdadiind PRliena coniit shatitional
- CH2CHtero8fom %l@ﬁf@o(f%'lﬁ GXX eﬂhﬁlﬁ%ggﬁ%r‘%ﬂﬁuﬁ%‘? , are

each independent | ‘% rog cyano, droxy, am no,
H2NC(O) -, Yois -NRTenwbere RD 1 ds q hs/drcmreolr & chemidad moiety

g::;lugﬁg%%gé@ rb&gtagfgéélﬁ%fzéwlg@ al gé{-C%)%(}/mb?-l(ﬁ%%balkyl,
C4) al kgl O§|)zkll'€§(l@)lfony( (@1 Cél))aﬂd DnZ)bluI%@I di(C+-

(C1- al kyl am no-

(G- BB ommmapiian o a0k dGr-hmAlY-Ous i @ryl, and

e al ggrépwp ‘whél8lthE Ak iEbptisnah ylcushngs, ary!.

Z is a bond, ~CH,CHa-, or -C(R*)(R*)-, where R*® and R*
are each independently hydrogen, cyano, hydroxy, amino, H,NC(O)-,
or a chemical moiety selected from the group consisting of (C4-
Ce)alkyl, (C4-Cg)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-C(O)-, (C+-
Cs)alkyl-NH-C(O)-, ((C1-C4)alkyl)oN-C(O)-, (C+-Cs)alkylamino-, di(C+-
C.)alkylamino-, (C3-Cs)cycloalkylamino-, acylamino-, aryl(Cs-
C,)alkylamino-, heteroaryl(C1-Cy4)alkylamino-, aryl, heteroaryl, a
partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where
the moiety is optionally substituted,
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partially or fully saturated 3- to 6-nenbered
heterocycle, and a 30 partially or fully saturated 3-

wo o008/08madber ed car bocyclic ring, where the noPEr/IB2063/004619

optionally substituted, WO 2004/037823

PCT/ 1 B2003/ 004619 7 or either Roe or R4e' taken
together with Rob R4b' R4c or R4" forns a bond, a

nmet hyl ene bridge or an ethylene bridge; and R4f and
Raf are eaczh dithde REhoeR T yakby do@@eer with &f6, RTR; d?“é,an R*

he. o1BUBS 8 s PI0E YRS PESCE) &1 Ry N CaI e Aoy

(o1 o)l ky T AR o Betnepefebny bygragey: ovqng hyerow.
C6) al karhimoi, RigNC(@i)-( Gna(dh)smlk@rll ragietyoselected from the group

aryI (éﬁ%%‘gglﬁgy ffr‘l‘rﬂﬁ???kwh 1e¢é@)§p‘ﬁlﬂxé’cﬁc3@)jyale@/\ At Lalkyl-O-
aryl, cfst, e(cgawblk laNpla@ @;al gwp )AIRYININ- E:Q@?L; ated 3-

to 6-nenper het er ocy a parti al or fully
sat ur #tmalkglamioog dt(@n‘tféf @16YEmlb©G )QGB-I%)QMC@”(V'@WMO@

e o TP oo o S
bond, Heteridmyl éfp)%rtwlydﬂefulw s@tﬁrzﬁbb)ﬂ &5 6- Hﬂél’rd@@ed heterocycle

provi ded that when of Formul a t hen
(a) atandapertaiy qsffulm%aturalgd ﬁm@p 8- rmmbemcarbmmchc ring,

Rad' r%'tﬁefﬁ%g y.is L%‘bftloﬁgﬁ&/ r%ﬁ?stit&te ther than

hydr ogen, 0-su Stltut ed ,
( Cl- C4) al kydr,eitned R‘“rx)r R‘i itakentogstlyeremith &KIF,fRIP, RSF, or R4°

“NH, wh

Ri. " ARETS arbh dgﬁd“eéil%enér*é”ff%ﬁd%@’éﬁthyé‘?“e(cga% 4t oup

r&&\/'ﬂédgﬁéétmghé?] R:“% 2 e(r)]u eﬁf ﬁo(rﬁ?élgr(('f)i\) %Qer( (dY)at 1052 IoReRET R,
, 645,88 Ky R aﬁf‘a ‘1 (F&flfyﬁgs/amqk%g is other than hydrogen,

?@1@?@%{ 8&5?%1-@%% L&é% fi‘b?-ﬁ‘«,&l}yl, and (b) Y is not oxygen, sulfur

Qﬂf)—NHCyWﬁéhf)Oéﬁa ZCiead Byihd,, -CHo- or ~CH2CH,-, and R*®, R*, R and
dl‘(f C4) al kyl am no( Cl1- C4)a| kyl-, or a partially or
are hydrogen or
(i) a group having Formula (IC)
RS
%o—éR‘s
7
(1C)
where R® and R® are each independently hydrogen or (C4-Cs)alkyl, and R” is
(C4-Cy)alkyl-, halo-substituted (C4-C4)alkyl-, (C4-C4)alkoxy(C1-Cy4)alkyl-, (C4-
Cy)alkylamino(C4-C4)alkyl-, di(C1-C4)alkylamino(C1-C4)aIkyI-, or a partially or
fully saturated 4- to 6-membered heterocylic ring containing 1 to 2
heteroatoms independently selected from oxygen, sulfur (jr nitrogen,
or R® and R® or R® and R’ taken together form a 5- or 6-membered
lactone, 4- to 6-membered lactam, or a 4- to 6-membered partially or fully

saturated heterocycle containing 1 to 2 heteroatoms independently selected
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25 fully saturated 4- to 6-nenbered heterocylic ring
containing 1 to 2 heteroatons independently sel ected

wo e@aoasgyien, sul fur or nitrogen, or R5 and RGPOT/1B2603/004619

and R7 taken together form#& 5- or 6-nenbered
| actone, 4- to 6-nmenbered |actam or a 4- to
6- menbered partially or fully saturated heterocycle
containing 1 to 2 heteroatons independently sel ected

VIEb QDGR 782 Rir BEHHHRRROQ WHAPE 619 acBorie, dhe tactgenand the
sul fur or nitrogen, where the | actone, the | actam and

t’F@erQ?é’F@r%fﬁﬁbqt@nﬁplé%%tl%ml |y substituted; a
phar mﬂgggghﬁ%&éof.caﬁyge%(?@gsle%mhbf@gegfpm&ﬁg ‘Rdhe of

ound or the's or a so ate of
td:cempmnmbunthe gdite os aldohate ob hiybeatpod theigompopnef thersatt or
%grrpouad of the present invention is a conpound of
PRIPAYS) where R4 is a group of Fornula (1A).

Pr ef erﬁ?réferr@@%oﬁ%ﬁ@of tﬁé%re%hﬂé’fﬂ%ﬁqg%%ﬂwﬂound of

roge , or a chemcal noi ety sel ect% rom
rrg:lalﬁbvdmﬁ@ tlsaggrcﬂp(OOFooﬁ)Jw @Ax)., Peafgtably, R*® and R* are

(Cl 3’3"%3@&%964 AT Y o NEh ity sfagged rom
Othefg,*bhy C§ﬁ§|§f ‘ 13g§tbg<rygta§n‘ggq@)mym@(mL qCaT9alkyl-

d&\aﬁét I)‘;l G|C<y~,w ﬁk!fyl) O mevinbelerganyk acpartiahaer wly saturated

Eﬁfﬁfé fs%?*?é’%ne%fé PRk AtDa Ay SRR Peludey; %

anembeeémyhmmeyuramga whér@(th%malebperptfdﬁdﬂﬂslﬁbsmuted or
j%/& Ff?'?ﬁ&o W@Rﬁqe & }% SRR forfs Bgnd a

e‘?ﬂetﬁr"@/@ "o'i‘%n &ﬁgéﬁe%‘i’lﬂébﬂ' ng of (Cl-C6)alkyl,
al koxy, Cl-C3)al kyl -0 (O -

( CT X i Mbbndll—l-(ltd;@Hz- o(rcIE(BiS)&R‘t?w VehereR is hydrogen,

(A Co RO bRy HeNE O & PO AR, pglestyd from the
@tbap gbpgﬂtlﬂ@of (GrCertien, xmxa:e)émw  JodyRmynacyl, GC¥Coalkyl-O-

BN d ARV ENTCG W, (Garide BIRYRNTGI )y (6m-Gajpkylamino-,
TRHETR ol - I CECHE GG IEHARNC dRg, e e
t@gelkylamlm{ Hnet%drearylwe C4)M§/l,armno-R41iylf betesoaryh @rpiartlally or
by ol Byt S ey Bt
f§aﬂ§?a§ébe39{o°8lﬁwé?ﬁtﬂéﬂe§tddﬁgo@fch& GhgCRhatdHe mdfaty is optionally
substituted, or R* taken together with R*¢, R*', R* or R* forms a bond, a
methylene bridge, or an ethylene bridge, and R*® is hydrogen, HaNC(O)-, or
a chemical moiety selected from the group consisting of (C4-Cg)alkyl, acyl,
(C4-Cs)alkyl-O-C(O)-, (C1-C4)alkyl-NH-C(O)-, (C4-Cy)alkyl)2N-C(O)-, aryl,
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where the
moiety is optionally substituted, or R* taken together with R*, R*’, R*, or

R*" forms a bond, a methylene bridge, or an ethylene bridge;
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(Cl-C3)alkyl-O0-C(0)-, (Ci1-A)alkyl-NHCO) -,
(G -CA)alkyl)2N-C(O -, aryl, heteroaryl, a partially

W@Rro0f0B1893 sat urated 3- to 6-nmenbered het er ocycPET/IB26E/@4619

partially or fully saturated 3- to 8-nenbered
carbocyclic ring, where the noiety is optionally
substituted, or R4c' taken together with Rde, R4e RAf ,
or 30 R4 fornms a bond, a nethylene bri dge,

et hyl ¥rig duygetgesuling -0/, @8 78LR’ Ref?) pabesy B 4|§1“9/drmen

siend Mg apam o NGOy e )i RS R S o the

ogjriﬁ %g‘fdf)/(c%@égﬁk?[g (Cr-omdiksy, acury, Cﬁ%l(@i@gamm 0-

o«mmam)alk r@mp) o&mmﬁz@’&@pﬁ, &@p@ alkylamino-,

e e L R

%’éll@ﬂérﬁh%o l@ét\ék( KCQ@@dﬂkyHaﬁmmoaryl heteroaryl a partially or

eroa é) I am no- PI het er [I z?]
sl deuege . (o brmembeias leipaycia, ang: Lt filly
e il
@pbstﬁowd ynd RIBss hiydtogedn, HANCROS'or laschwmicalgemety selected

oD I gRaPSEnASTDS of & Boakly AV gty LB e
o alkyl

@al@)l@l—l Ecy:o)) > I\(fé&‘@(§m1<§lgr\1 C?é%etayog(?{glrﬁ@ Sa[?atrltlglly or fully

satu‘raleldy3 tod- meantmreehewoeycrl@nmd acpandalbrardylly §atuaa¢@d 3-

artl or fuII satur
gfg)pir%d p?rlpgcy Wﬁ%ﬁeo h%t r}r)%fé%)? %ﬁaﬂ? substituted,
%\d lpﬁﬂ bhatFéd takér to'aeﬂi@br&adnla ééi'nallyﬁbemny@@ajerd f39|tc|sr6a
partially or fully saturated, 3- to 6 15 nenbered

neeraber ¢t@fQCNﬁ|gC ring,52 5ppr B- %WB@F%H'EIPHWJH?Q [Qregt- 196-
he{fgp%r%}gig??%'ﬁf‘ﬁﬁ%e\ﬁh%%% eg%@%ycl%ﬁﬁi ‘?acto?e rlng and the
tacigmearirgy aret optivmally sabﬁﬁutetdmmﬂtrmactdme nnm:arm ¢he lactam

Recmsanaly canai o dBhnalixslooion S5 qBH B chi gy
gﬁrcﬁ% ?HéijlfulN '-, where Rod is a hydrogen or a
ca

nol ety sel ectée fromthe group consisting of
(d - C) ial-HYR - @bersREY ds ediydyoger of a chemical moiety selected

LI ina ETICSEMIN AL EORbbIN (e
@}}al@%@fd‘rﬁl- @chakyl@mlﬁo.suﬁﬁdylh@(@1€Ia§)§!lkylat\z|1lebeulfdlwl-
rmlet(élﬁ' optlonally sugstltem | 5Zr||§|a |

@O erdeayd hefgrapyl perpdha yog 8a'elﬁ
optionally substltuted,

Z is a bond, =CH,CH,-, or -C(R*)(R*®)-, where R* is hydrogen,
cyano, hydroxy, amino, HoNC(O)-, or a chemical moiety selected from the
group consisting of (C4-Cg)alkyl, (C+-Ce)alkoxy, acyloxy, acyl, (C1-Cs)alkyi-O-
C(O)-, (C4-C4)alkyl-NH-C(O)-, (C1-Ca)alkyl)2N-C(O)-, (C4-Ce)alkylamino-,
((C1-Cy)alkyl)2amino-, (Cs-Ce)cycloalkylamino-, acylamino;, aryl(Cq-
C.)alkylamino-, heteroaryl(C4-C4)alkylamino-, aryl, heteroaryl, a partially or
fully saturated 3- to 6-membered heterocycle, and a partially or fully
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cyano, hydroxy, am no, HZNC(O) -, or a chem cal nviety
sel ected fromthe group consisting of (d-C6)alkyl,

w@ gb4@088ad koxy, acyl oxy, acyl, (Cl-C3)alkyl - O PCX/12003/004619

(C-C4)alkyl-NHC(O-, (C14€4)al kyl)2N-C(O) -,

(C1-C6) al kyl ami no-,  ((C1l-C4)al kyl)2am no-,

(C3-C6) cycl oal kyl ami no-, acyl am no-, aryl (Cl 30

C4) al kyl am no-, het eroaryl (Cl-C4)al kyI am no-, aryl,
patLeated By g Ssmpabered cgriecychaling: wagrerthesaoisty iseptionally

SHoa a5 s P PN B R 5 Y oy otRe b e Bon. o

RretyIes BAdgardrany ethiyiend itgemaedeR tthie hmr oh,iIH,NC(O)-,
optionally substituted, or Roe taken to er wth
Rreberigal m@etyrsqia@e ffmh%gmcowstm Fer@e elrkv'd@éyl

L PO, SO O

hetesoasryl, mgpartial(yCor my abtquateda:cytb 6-tnembered heterocycle, and a

bt PRl Y| PRS- t0 Gramb ATt aarDaRANC gy avbera the
R{méty 'Tl fse I?%tu%gtl@l‘ted %r@?‘*"ﬁﬁ?@ﬁ wggéiﬁé@\rvﬁﬁwb eR*bapge gy

par sat urate - nber ed
BAY fooyscd bond,l mmetw‘lene bridge, mbateethw@weabndgmaanq/

subst Lt or R4e' ken r W t R4b'

Roo OP aFQ&gR4 Yehach 'B C; Ir%?]eé.' E?%“g(g@) 'F %in
@ﬁé}hic%nmdi?ét?/@@féctéwﬁoﬂrﬁth ro@pd:oﬂéfshﬁ@%f@@F—Ee)alkyl acyl, (Ct-
i ndependently hydr

Forodn] L O, G0 N e B Cort SRy IR EHOY- aryl,

%ge %&I E@%mﬂﬁf@w&% %@% gtpky—ﬁ gﬁ%{e&hgte%)rcwifa, and a

gaﬂeﬂg@r Wolllyh@tlm@téd a 1w8-merﬁbdarleﬂ mbmlsylﬁdhedlr@- Wiere the
nenper e eterocycl e i a

ity 45 aptienally su % 8F Boc&?ﬁ:‘?ﬂ éog?tﬁ 4b 4b

[R3° BRIREE Yornts QFE)tohené%é(th?lé%tBeré"eegr aﬁreugﬂén@ nbr.ggg

taken together wth R forms a
bond, aaphaenlagzmamllb IaICdgatablﬂ saihtl*@tregﬂ anpodiigdeféhe a

?ﬁ%ﬁgﬁﬁ bliGeal PReSEie S bidels s BomPRuPhr Hecshuter

m‘{ﬁund the salt or the prodrug. 20 Preferably,
R 4b i S an optionally substituted

d
(o chreiniay, i Pategenogecrieriol oS Gaml, o
Po{kﬁgﬁé%étﬂ%m c}ﬁ pen m%t%d: chtgr}#)é 'g%g@pg%eth?'%ne bridge, or
au lestyil &g bddgé;JR"ea;s adyldyd)gen an dptionally egb$titateo\/ﬁ(11k(3§-?élkyl

' RAf 4 th
G kRN ORI WD SR, B O JGIP BB RoNgnS S hgRBE yidge,
SHES By Rbfidde; @47@ Hrogen, an optionally substituted (C4-Ca)alkyl,

or taken together with R®, R*®, R*, or R* forms a bond, a methylene

bridge, or an ethylene bridge; and R is hydrogen, an optionally substituted
(C1-Cs)alkyl, or taken together with R*, R*', R*, or R* forms a bond, a
methylene bridge, or an ethylene bridge, and even more preferably, R*,
R* R and R* are all hydrogen.

When Y is -NR*""-, then R*"" is preferably a hydrogen or a chemical

moiety selected from the group consisting of (C4-Cs)alkyl, (Cs-Ce)cycloalkyl,
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25 or taken together with R4b, R4b', R4C, or Roc'
forms a bond, a nethylene bridge, or an ethyl ene

wheiodgarseand RAf i s hydrogen, an optionally subPST/IB2003®4619

(Ad-C3)al kyl, or taken togdther with R4b, R4b', R4C,

or RAC fornms a bond, a nethylene bridge, or an

et hyl ene bridge, and even nore preferably, R4b, R4D'
R4f, and R4f are all hydrogen. 30 Wien Y is -NR 4d"
t(@eﬂlg)adllqllsult)ngf éCerCa;bdalyylanmy@BLtbf@eyl olii( C‘a—@djelhyleahlnosulfonyl

Py Ky SOl O8e pb cp B RETRrSE0D B pS ragisty is

B@éﬁﬁ@%s@ﬂﬂ@é%oﬂép(é?éra@@ RKY & WyHEIHEN or a chemical

C3) al kyl am nosul f on

dnqle;ty se@@em;rpamhmrmupcqm3|stlng@| (C4-Cg)alkylsulfonyl, (Cs-

oAby eh i ey e liesd TRkl 0¥ Lo EE RS-

O)i, ana@ Hutéhion nwﬁéreathéhﬂm s optirelly saBk@tated(preferabl
{@I’%egﬂg’;roup cons?ygtln of (IC1€¢C%) alpmjl su?/fonyl (C(lch y

®Ghlamyiredionyle i 1-Cai l(}(tqmm%)ﬂ RYYlafi(Rosul fonyl

Kty SicSRBIYY Lol afll - CoRIE/RIROIR6K optilifll§ * Ne
Smsctﬁebmil \km g Ltbfaoﬁludrlnel(s?éandflﬂ)eahsgdramyﬂ xgsmmfomnaw substituted
am nosu , , . 4
Tk o 2 4y tiegendamty sdettep 8habe rerqongisting of
%hFo‘Po 3fll.fdrb'o("0 @ﬁalk@ﬂ? nge%ggﬁgf AREMludrS-spBLiina tO’r

substituted 1o W th stituents independently
$a)alkylkd fromthe group COI’]SI sting of chI oro, fluoro,

(c1- LRI R RIS 7t Shth BARBEnbHbGR o

%Wrdg%ﬁhHbNd)@@?—ndﬂrddtMna@/du@ﬁﬁ@tedW Ikyl (3®1 Cs alkyl NH-
i:gt i onal substi t ut ed 1

Oy, o {( &4)eﬂ<@h)ar@g(9)k3ﬂr)eﬁhecﬁg)yor R&rtalé?'ﬂ @etﬁ@cwtm R*,
o R i e b e

- CZRé el ( zfm“e whereeRffoanaRA® laoeeacleumm;iendently

g SRenenkby %ihég)% epaly @@&tjegl(ﬁwc%@ﬂk%%-&, Yalsyl-NH-
%t ﬁgk@M@b&g@g D0y, A AbIR™ Gtk B bodeBrwitn R,

r va; , Roc, or Roc'
8 rreiR ybeRES farmsye bond aa rrmthylbeaé)rlldgedgan emmlene\bndge

o ﬁﬁwﬁﬁ&%» (ROFR rani e b oo L G

tahﬁn@,rl@mn@)ﬂscbﬁé tERgmMal mdi %]@itéd’ fron( % )J |d©%hétmg of
28y Oyt e by Ao, 2o A a0 B Y& -Cyalkyl-
NH-C(O)-, (C4-Cs4)alkyl)oN-C(O)-, (C+-Cs)alkylamino-, {((C4-C4)alkyl).amino-,
(Cs-Cg)cycloalkylamino-, acylamino-, aryl(C4-Cy4)alkylamino-, heteroaryl(C+-
C,)alkylamino-, aryl, heteroaryl, a partially or fully saturated 3- to 6-
membered heterocycle, and a partially or fully saturated 3- to 8-membered
carbocyclic ring, where the moiety is optionally substituted' (preferably, R* is
amino, (C1-Cg)alkylamino, di(C4-C,)alkylamino, (C3-Ce)cyc'loalkylamino,
acylamino, aryl(C4-C4)alkylamino-, or heteroaryl(C4-C,)alkylamino, more
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NH-C(O -, (Cl-CA)alkyl)2NC(O-, (Cl-C6)alkyl am no-,
((C1-A)al kyl ) 2am no-, 25 (C3-C6)cycl oal kyl am no-,

waceykasisad-, aryl (Cl- C4) al kyl am no-, het er oar yPCTZIB2003/004619

C4) al kyl am no-, aryl, hetendaryl, a partially or fully
saturated 3- to 6- nenbered heterocycle, and a
partially or fully saturated 3- to 3-nenbered

car bocycl |4c ring, where the noiety is optionally
ugferahlyt R is @pniod e(CabCy)alkRadnine, dik@i-Ga)alkylaming, (Cs-

1\N di (C1- C4) al kyl am no,
@y%a@kﬁ%mﬁ% no, 3o acyl am no,
aryl (&Y Gghad eWTHQNG(OW or a chemical moiety selected from the
het er oar yl ( C1- al kyl am no, nore WO 2004/ 037

BeayR eRuBslingek Ce)ﬁ”‘M &k £613) ai&dtpﬂél@m(ﬁ?o-m)a'kyl -NH-

O R RIS O BRIV S PRl O o pegprated 3
6o Sameinberedhetavpeyde, geidee:bedlemy@mfmlhesatgfaw@ 3-10 8-

Cons 3 P%r%@gé‘ic{ﬂ%%) o kfé t&ﬂa%%{@viwt@qﬂmubsﬁtuted
Q;S}Jefé?éw K 320 Sy, qqgﬂne@et(@aocg@mk I- ﬂu—P%e MC1-

saturated 3 to occ

ﬁabalkyd)zfyxlyccfa) -f af agyl,snowe preberably, RSY & HarN(ﬁQ@b—edQ C4)alkyl—

| t t [
O oL U R DG TRat T (- Byl kgl
H2NC( eF R* &d FCH takdy tod@‘th&(f@?m a ;%rtlé(l}cbr fu;ly sattarated 3-to

GA)al kyl)2N-C(O -, or aryl, nore preferab
red beje.rqm)qypwng pd- W@p@)nber@d lactone ring, or a 4- to 6-

AR e e PO G 8 g g e

Baalmn‘amgeaiehﬂt'mmdy sUbstntuie@igancat%latmn@-n‘f@Tbm €tk lactam
|.actone r nmenbered | actamring

, ,of a 4- to 6
G e B Rel el RN AT e aaetaen fiogn risame
hA®dig@M dridigrupr € optional ly substituted and the |actone
ring and the lactam 15 ring optionally contain an

addi t Xonal borst er o&(RH)(EET ecvbere REmarukRitare eadit hpdregen;

e 7 bepdob TR PR aGrpreda 2 & aisShyciogen.

- R4A)16ﬁ¥é¢ fp ef,err\@deérﬂbdﬂmeﬁlﬁﬂs Reempyindefsdrely sy ogen.
Anot,he %dl t is a conpound where Y is
R d@ d) IR, R Rijbare aidtydragen RV i feydibgen,

4
Py oRg ey o ”%5€'9§8ﬁvo$nf¥'?%%’%fz%fﬁ3h§%ﬁ%a?@%sfm@ of
(@TCQ@M" KSZH-Ce()ﬂkoﬁﬁ)aﬂiylmwyacmw%y)almw C(O) (Cs-
al Kyl - PO{&&) '1&1 E@I an no-

nerigict C4)a(m(1@r@' feoife Melepis @mﬁqnpyy
subs’ututed (preferably, R* is hydrogen, hydroxy, amino, or a chemical
moiety selected from the group consisting of (C1-Cs)alkoxy, acyl, (C+-
Ce)alkylamino-, and di(C4-Cy)alkylamino-); and R*®" is hydrogen, or a
chemical moiety selected from the group consisting of (C4-Cg)alkyl, aryl and
heteroaryl, where the moiety is optionally substituted (preferably, R* is
hydrogen, or a chemical moiety selected from the group consisting of (C4-
Ce)alkyl and aryl, where the moiety is optionally substituted). In this
embodiment, X is preferably -C(R*®)(R*®)-, where R*® and R*° are each
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substituted (preferably, R4d is hydrogen, hydroxy,
am no, or a chemcal 25 noiety selected fromthe group

waeomgiostsehg of (Cl-C6)al koxy, acyl, (d - PCT/IB2003/004619

C6) al kyl am no-, and di (G -@4)al kylam no-); and R4d' is
hydrogen, or a chem cal noiety selected fromthe

group consisting of (Cl-C6)al kyl, aryl and

het eroaryl, where the noiety is optionally substituted
(mdeafemidebtly hy®dienicar ahyqbtiogeliy surstiuted Gh-€a)alkyli et gither
sgl ect fromthe group gonsissting of 30 al kyl

B HORRY | akAndP e RIS PR dBiTIs ATyt e BeMisjdoe

I . . . Feadol A , "
ﬁgﬁé@t@gﬁ%@&%ﬁ Feferhth? HF ?@62%484%/r83é7é8:2;3 ek Eg_é besither
RCT oI BAORREAGdGdiDer bEhiRIdep&iddatrhy atyahdygerd dris areferably -

R B leo kB e AR s et S Ty Popan
Lﬁkibﬁé@ﬂ%ﬂgﬁt%a (COIC Ikt By bR RIS taker Rigakhar with

0 an are eac rogen or either R4c or RAc’

»

h” hyd
tRik on R*d denea baindha m@xmhenazttsidgmr@ athylsig) bridged z

i.s prefer £(Rde ' )= e PR e
SRR IR G Ay b choos P B RIS R e
sofsthit WitaR°GHRB ¥ainkyh bodd).ei t her Rde or Rde' taken
together with R4¢c or R4c' forns a bond, %‘&Et hyl ene

br i dge¥@rangthastiiglasiad enPageentis arcmpund WIgre&h i

Sak g4eac hah '0 irt her. ' b 4d'
Fg:g%t a@r %Rw 'Rdo’ ngmﬁ%@f@*} oalr??rsa”mgn %rﬁ%%j %e?ﬁw R™ taken
daogether fyned artedyeriolli satntated 3a te 6rpemberathbeteracyicic

R4 R4d' R R4b' RAf d | .
R oL e b A1 BT e o
Ridreahé %e%ro&%lic%inﬁg'théef %{cgﬂ%@riné ané the egamding are

heterocyclic Ting, -menbered | actone Ti ng?,
@ptignally sebsitutedirndeiiel laetoamringry, thedgda fing.optionally

h . i gki ' .

e R el U
H(pRefe@ibly, IR | amett R tak e tagethentrinya 5do6t rmentbened lactam ring,
addi ti onal heteroatom selﬂict ed . fromo en, nitrogen
ovhesgithadactepy ineisntipna aulaﬂ&m&ioam? aRizrially gentie an
fRdRcha? hléfér&f&'?rﬁ@/@l%ﬁ%d)f?&h%ﬁré éWor BWFQ'I iRerisact am

ring 1s optional stituted and option Iy4,conta|ns4
ambadidiernitoXad predérablysa bond etGHtGH 1 oG (R DR where R*

R asepagt ngppeodeas) Dgesn O i PSRl Siktue (Cr-
%%alﬁ?l? Br eRHEPRUR R Yol Hiope tHeratitiRR “opt RENRring a bond, a
substituted (CL- C6)al kyl, or either R4cor R4c' taken

toglbylene hidde puen eihyiens bridgewnarepwieterably; X is a bond or -
C(R*)(R*)-, where R* and R* are each hydrogen); and Z is preferably a
bond, ~CH,CH.- or -C(R*)(R*)-, where R* and R* are each
independently hydrogen or an optionally substituted (C4-Ce)alkyl, or either
R* or R* taken together with R*® or R** forms a bond, a methylene bridge
or an ethylene bridge (more preferably, Z is a bond or -C(R**)(R*®)-, where
R*® and R*" are each hydrogen). "

Another preferred compound of the present invention is a compound
of Formula (I) where R* is a group of Formula (IB) where where R*is as
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nmet hyl ene bridge or an ethylene bridge (nore
preferably, X is a bond or - C(R4c)(R4c') , where R40

w@r@4Ras23 ar e each hydrogen); and Z is preferabCTIB0032H4619

bond, -CH2CH2- or -C(R4e)(R4e')-, where R4e and R4e’
are each independently hydrogen or an optionally
substituted (Cl-C6)al kyl, or either R4e or Rd4e' taken
together with R4o or R4c' forms a bond, a nethyl ene

blefifee abeve aR*as hydm@enbcy@tg@ Hyaoosey, neiher HENG(O), osaa
bond or - R4e

eIty SHCARGIIE 1H7 St GG SR R, (Cr

RAESYy. YR, fel €2 EPRERE (0P (CRCmali R OOR £
ZQ%W?J\B@EOPCW Bzwmmm((mﬁwkylbemlm(@s- R4b

hyd d
',sm%aéa‘?@ﬁama% "SRl U asly BiE o her BRRd Cor
I -
al@;aﬁﬂ C(%b ) %%ng%ugmm sa@%ﬂbd:%( fof 6
@l@mbk;do) izeiea(c@)sle andia patiallkgr ilyregturated 3- to 8-membered

1- C4).al .k m no-
%ﬁ?%ﬁ\%””é %’5 fd%%&?%@&?l OaDQ%?ﬁ‘%Wgﬁe%@&gryl (Cl-
4) al W'bqg‘h%rogew Hszo@t)e bﬁarc}Hamlaalnabtett)abéIEcmd frarnltiie
saturated 3- to ered heterocycl e, rs %
L) gpnysbmg ph(%Cs)a{Ky} 0o (6:- oA BV 1R e d Cr-Caalkyl-NH-
o r h -
gf:[g)gt ﬁal‘szgi dfﬁsfh% / Oﬁ%t%%ae’_lrgb’ par%’ﬂy &W@Ml léaturataed 3
Wl&mﬁn&ﬁredmwmcm Jtdred a@)aghajlyp)rduii'gesaturatgd & to 8-
Cl -C6) a
bRl (IEORREIEg, WheAT RGP PERpRqIby substiypd.
het er Q@i or@“p%ﬁérﬂdg)éﬂ%r Wit RYe, et URAt 8EIRS-for®is a bond, a
6- menber ed heterocycl €, apartlafly or fully
sacinykEnedriige, or &n aﬂeyibee @adgar bocyclic ring, where

taken X Bus PRER e TARC R Rt 6o,

- k9mddo ﬁydrbﬁyr@hhw epRp0)doea menanalahbwtpselebreddgmn the
on

IS a

rgrau@g@n813tlagéﬁéﬁ31 ﬁy)@ikﬂ%@ﬁ%ﬂ'&ommt@@eggﬂr é-bs)alkyl O-
ag@vcé@dl ERYEEERSLE(E L CORU DN ORCIAIR g,
rCSW Yamdio- qccaxee)cyctm.ammmm -aﬂMaDm(]p- aryl(Cy-

I )2|\|— al kyl am

CoakelaTn by PRSP RUC ¢ OSaR DpeY B Pisiedial & partially or
"’FGW §£‘ﬂu%’f]e? Ry '6(r9emb@4é@hléhér@89cﬂ@ and a partially or fully
het'er oar Cl-4) al kyl am no-, aryl, heteroaryl, a
Rt iaded B- to 8- membered carbocycllc ring, where the molety is optionally
substituted, or R* taken together with R*¢, R*, R*, or R* forms a bond, a
methylene bridge, or an ethylene bridge, and R* is hydrogen, HoNC(O)-, or
a chemical moiety selected from the group consisting of (C1-Ce)alkyl, acyl,
(C1-C3)alkyl-O-C(O)-, (C1-C4)alkyl-NH-C(O)-, (C1-Cy4)alkyl)2N-C(O)-, aryl,
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where the
moiety is optionally substituted, or R* taken together with R*, R**, R*, or

R* forms a bond, a methylene bridge, or an ethylene bridge (preferably, X is
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fully saturated 3- to 6-nenbered heterocycle, and a
partially or fully saturated 3- to 8-nenbered

w@avbosiel i c ring, where the noiety is opti onaPCHIB2003/004619

substituted, or R4o taken tidgether with Rde, Rde',

Raf, or RAf fornms a bond, a 25 nethyl ene bridge, or an
et hyl ene bridge, and R40' is hydrogen H2NC(O) -, or a
chem cal noiety sel ega(ﬁ% fromt he conS| stl ng of

(eC1er@h -8HeGH,- acyC(R*YBE° Eayvheky RY r@( - are each

et N P

6- menheys g@@hegmﬁw@@ar& -B(RIBM T, Wheps Rl yydro en,
sat ur at ed -menbered carbocyclic ring, where t

3yanei kydfoxy aspinPohaNC(OFu BE Bichentigal repichuselecigrdrom the

90 Pehatind gl oty (Eiicefkogl HoyloRy TBod RONC)afky-O-
i o i A vy o AT
.(%@@a&wnewwd«%ﬁ} woal Boanar By PmNs SrAG gon,

%ﬁzénglamu% Oheter@é%sgg %I((Qﬂijn ino-, a M% R%jrgl' 2 partlally or

cfthllmaiaratm&ttqﬁmadambead hetemd;ym Eargira)pprtladjymrmnyng

LS é%dgs'l)(@: é( \éer@%%)led a ko@ﬁ¥ gmy %léty is optionally

(S,G@asﬁﬂﬂéﬁ lald) R ;@G@Hroge(rpﬁgmj @j)k)draa"dzﬁé?mcal mouety selected
;( Cl- C4) al kyl ) 2am no

k
r@ﬁn the gup @qrwqtmg 0f¢@§'&?6&§‘kﬂnﬁﬁ)ﬂ C1-53)alkyl 0-E(O)-, (C+-

4 ﬁ‘@ Q/q ‘%&}) ,ﬁ?ﬁ) Bélg?ﬂ;r’\g?%(g)gfﬁlbhg@ﬁ%&g%&amglly or fully

Retghtuys 1©,6 mninl@er@dﬂiet@ddcycler ahdlal parfisilysat futlpsetlrdted 3-
to 8-nenbered carbocyclic ri n% gv\,here t he noi

& BrorEbeyed amacyelif g, wherephg gnoipty iﬁmiga@ﬁ} zullasstituted,
f MO Oha R taRer REFBLfiG: o LbHTIRRY BERAY soirdfed, 3 1o 6-

gr oup consi sti ng
@mbBlenl hetierd@yClicying, 4 6+ or MaMbyered\lacE(rG) Fing, or a 4- to 6-

sremiFiep bt ek hare Ao nEiaEiciddedelihe chodhy e

Fadlant mﬁq hie @pstudnanwuﬁgﬁtut@i 28d thelRctoheSrine ahe tiesllactam
C

car boc ic ring, where the noiety is optionally
sl@lsnntma&w CO“@F“ & addiienaoetereaiRenseleged Hlxm Oxyge

ﬁ,ﬂ cgeg.jcj)ly?'_ﬂ{urf&lly saturated, 3- to 6- nmenbered

I'C YT'ng, a 5- or 6-nenbered |actone ring, or
a 4- NOISG-NFR@I’FbWhecb Rt tiquan yidnggembea ehthcal moiety selected

i ity st R Bion i e
SRISAFOAIELE i oNgh) Ao gmirosurony
acyl, (C4-Cs)alkyl-O-C(O)-, aryl, and heteroaryl, where the moiety is
optionally substituted (preferably, Y is -NR*®"-, where R*®" is a hydrogen or a
chemical moiety selected from the group consisting of (C4-Cg)alkyl, (Cs-
Cs)cycloalkyl, (C4-Ca)alkylsulfonyl-, (C1-C3)alkylaminosulfonyl-, di(C+-
Cs)alkylaminosulfonyl-, acyl, (C4-Cg)alkyl-O-C(O)-, aryl, and heteroaryl,
where the moiety is optionally substituted);
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nitrogen or sulfur, or Yis -NR -, where Rod' is a
hydrogen or a chem cal noiety selected fromthe group

waeoemgiostsehg of (Cl-C6)al kyl, (C3-C6)cycl oal kyl pPCT/(B2003/004619

C3) al kyl sul fonyl -, (C1-C3)abkyl am nosul f onyl -,

di (C1- C3) al kyl am nosul fonyl -, 25 acyl,
(Cl-C6)alkyl-O-C(OQ-, aryl, and heteroaryl, where the
noiety is opti onaIIy substi t ut ed (preferably Yis

- NRAdZ 15 g BRIl CRAGH,L, Sora IRt (RFEN, amhese RER Fminyxhbgen
noi ety sel ect ed fromthe group, consi s
('e: 12l 07 = [ (€1 arr(n@.g ;@5;@,)“ = khgmical monet%]/ selected from the

SRR Gy - Rl aByRs dMIng-Gyaliy-O-
C@Db Cﬁ@@tbh)dlkwm(i@ O) QCy-IC4)$ltqyd22h$Bg®a}a((91 CSM‘“*”?’S%

nol e
OGS annRen S Cot e e - Selpdins, S CH

SR by SRR IR Brsosen, ntyasor, bydttay o
fully safurater Botust-smémbered eateracsyle, R a patliats Pafullyxy ,

: @}ﬁ %ﬁ?ja’g’ 39?8' mﬁ%cg’) alt@{c&e% gﬁ,ﬂl %rﬁ_t&aéymety is optionally

%@stﬁﬁﬁe@' ky Réftdken, toéethéﬁﬂmtﬁ@@ RSA )R‘ﬁm)inla‘“’ forms a bond, a

C3- C6) cycl oal kyl am no- | am no-

G‘E)tbi"??ﬁmgeror ﬁeﬁ&ydﬁ‘reybr(l e, @deaﬁikyis dsiggen 1NC(O0)-, or
heq@ﬁlﬁgélyrhole& BRLEA frdmhe gfréﬁ ?oﬁé%tid{?aéﬁ@?ﬁcf)h@(yl acyl,

erocycle, and

$01-0, #lley- @C(OQ &Cmﬂmkﬁd\mfﬂ(@ew&+@4)aikM§2N*\ﬂ(@r)e aryle
nmoi ety i's optj

h@b@pﬁ@/ﬂ a,\p@Wa lﬂﬁly sa Eeé gt todggmerpgerregt réelis[)qqca'cle and a
gal?lg*}%'f&l;}?s @ges @ S%eﬁbBVé@B@rb@by@mﬁmgﬁ%é?éQhe

roge a chem cal noi et QDCI e4g
mnaumwa@pgonamy mdmhltl.ﬁedn@r Tind men@ageuhraywﬂhd% IR

%;,gl f@{‘g’ %nﬂzﬂl_cr&%yrenggqlgﬁ@ 8 éﬁ o r% Q}Idge e (preferapl )y Zis

Abdrd, -EHEeHY 8 ed r34°2 waateeR@obrtteRéfr ane/eiaeh and a
partially or fully sa urated 3- to 8-nmenbered

dﬁt}ﬂ%ﬁt‘}d@nﬂhﬁ hvdmgen\mdpe Geldkyly noiety is ogg orézg y
SUDST I44¢l r [
R4C, E@Idr% a bo O&g%ﬁ% f‘PQN %)5{ dé? ormlg%
eﬁcdzi%%ué%gteddw ¢Im gfo&rmr)s'stmgl of (Carcbsc)ai&yl (@Heeyatkoxyy
c
sy naev: | ngf)aﬁdEQReng(@iR@fﬁﬁymfa@w (G Caalkyl)N-
rﬁ%(@f% Q(@ACG%RE%mnﬁd-d ((@WC pébmlH%NQC@Ce)CWOaﬂkylammo-
sel'ect romthe group consisting

alcyla@iings )y Ik - Cded}g;dam)rm klmteroaryl(&-C4)alkylam|no- aryl,
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where the
moiety is optionally substitqted; and

R* is hydrogen, HaNC(O)-, or a chemical moiety selected from the
group consisting of (C4-Cs)alkyl, acyl, (C1-Cs)alkyl-O-C(O)-, (C1-C4)alkyl-NH-
C(O)-, (C1-C4)alkyl)}uN-C(O)-, aryl, heteroaryl, a partially or fully saturated 3-
to 6-membered heterocycle, and a partially or fully saturated 3- to 8-
membered carbocyclic ring, where the moiety is optionally substituted,



10

15

20

25

30

acyl oxy, acyl, (Cl1-C3)alkyl-OC(O)-,
(Cl-c4)al kyl -NHC(0)-, (Cil-CA)alkyl)2N C(O) -,

W@ g4/aBat kyl am no-, ((Cl-C4)al kyl)2am no-, PCT/IB2003/004619

(C3-C6) cycl oal kyl am no-, 4dgyl am no-,

aryl (Cl1- C4) al kyl am no-, heteroaryl (Cl-C4)al kyl am no-,
aryl, heteroaryl, a partially or fully saturated 3-
to 6-menbered heterocycle and a 25 partially or fully

sat ur g g r Rt'taRemesganedwRRRIBCRY!, IR rom’° fohese bived, a
noi eté I's optional I¥ substituted; and R4f is hydrogen,
woylene,

e brisigeaot AR GilbAENebTIEEe; sel ected from t he

|
?Egu%pgrﬁrhfatdgﬂg%%y é&ﬂe&i@c@)sg l}h?r%%{‘_a %(o&rgg of the
(copetinal drythe 281t GHQ solvaitey br hi?@taeas ofithgl conappand,ithé Isglt or

or fully saturated 3- 30 to 6-nenbered heterocycl e,
éhﬂpéocﬁﬁgtlally or fully saturated 3- to 8 nmenbered

car bo I r
R e A e i O

Réimmoundddéf Rakeda (lb)gdaeka \is argrep of RepmulakdC),ovharge where

81 e %0 e ndEent iy nitioBRfianG S dkiaflE s (v
ﬁmgéilkylg r?ilolsﬁgs%tg%&gﬁhﬂm)@lkyl h@Cﬁ@ }alkcﬁdy(@ -69) ar |e (gq-

Robllonien(GrrGOokyediit olahey oTina(G G-alkr, or 8 partally or

PP g ERPERY BRI ot W2 2 B
IHlﬂ@r@%m?lﬁﬁﬁr’nded@)‘\démy}eselebte(dﬁlmﬁéb)@@bml sulurerRtroger(, Gar R°

?‘QE@P&W@W@: S%g;gc%)gg}hgp foc'%a 54% %-r%embered lactone, 4- to

T RERE R of A of fully saturated 4- to 6-membered

fheténocyalewontaiding-1 too2 ﬁetmnb@n‘mjlridepend@lyw gelected from

cont ai ni 1 tq 2 heteroat d | ec

Bbrs R orfrdann Girere e et TRERictlh A Risriigfoycie

3&\?@ o'ﬁﬁohéiﬁﬁébﬁs‘?ﬂﬁbbeé pﬁ@hﬁhé‘etﬁrca‘ll? aBcapEbRy 4t iheeésma,
nbered |l actam or a artlallgor fully

wodm@‘dhecwmmbe@altw aepbatr gt )edr@tm@tathm ng 1
i R e e g
tlh@e;b@icﬁrml Wdeogerr & (@tCHakiyl, wnﬂ%@fsu(mt@dalkyl
ot he R °a%érn9885qi£o€&e?pr%§%%ﬁw§§ﬁf@é€ incfichJapfhioro-
%cgweﬂ@-%gﬂar R a&ﬁyt}%ﬁ@uﬁn%— yiACethyRiHE-a-BigherLAb! v,
carboxylic acid amide; 1-[9-(4-chlorophenyl)-8-(2-chiorophenyl)-9H-purin-6-
yl]-3-isopropylaminoazetidine-3-carboxylic acid amide; 1-{1-[9-(4-chloro-
phenyl)-8-(2-chlorophenyl)-9H-purin-6-yl}-4-phenylpiperidin-4-yl}-ethanone;
{3-[9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-9H-pu rin-6-yl]-3-(1 o,50,60)-
azabicyclo[3.1.0]hex-6-yl}-dimethylamine; 6-(1-benzylpyrrolidin-3-yloxy)-9-(4-
chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purine; 9-(4-chloy'ophenyl)-6-(1-
cyclohexylazetidin-3-yloxy)-8-(2,4-dichiorophenyl)-9H-purine; 6-tert-butoxy-
9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purine; 9-(4-chlorophenyl)-8-
(2,4-dichlorophenyl)-6-isopropoxy-9H-purine; 1-[9-(4-chlorophenyl)-8-(2,4-



10

15

20

25

30

20 i ndependently hydrogen or (CT-C4)al kyl, and R7 is
(Cl-C4)al kyl. Preferred conmpounds of the present

w0 poogfosiseh i ncl ude: 1-[9-(4-chloro- PCT/IB2003/004619

phenyl ) - 8- (2-chl or ophenyl ) 18H- pu

rin-6-yl]-3-ethyl am no-azetidi ne-3- carboxylic acid

am de;

1-[ 9- (4-chl orophenyl ) - 8- (2-chl orophenyl ) - 9H puri n- 6-
ydliﬂ:hl@rdpﬁmybf&}-ﬁ-anﬁncﬁ:‘aylgemmjbpglaﬁqinamipelsigﬁheeﬁl—aarbszahtt deid

rlﬂ‘{éhgﬁl )1 [g- %gcfﬁq?{lf?gﬁgﬂﬁgﬁw?)ﬂw%?%) %H)R“]rin46 rque‘hyl pi pe

r g id de; 1-[9-(4-chl henyl)-8-(2-
br@Fglafhb{é%ngﬁi%ighgfnlsar)boxyl(lc % dalng'hieorcgptgeﬁy 9 erp%rl n(

@gioph8ny!)-Okl- ﬁlqm-éa))l}A propylammop!perldlne -4~ carzyoxyhc acid

azab ebéﬁé%g‘iﬂ}?@ )433 §y 1 g @@é}{;&af‘nqgthyl -9H-purin-6-yl]-4-

qbb@"o@ﬁi&%ﬁlﬁbbm%nﬁ I%e44 daﬁﬂﬁx‘yﬁ@éb@%&ie%k pyaidrgorophenyl)-8-
(4- chl or ophe

dyﬁw@weazléﬁ%p%ur'gﬁyylbmyrr@h@121 - ryhpeRrigingpheayrpyipacid
933{{11 gﬂl[gr(g' htlou%ﬁgngéyl éo(g -C lorolp(ljw}ag\{)lP1 Psmré'@'_%L4 ethylamlno-

qanpémuhém owbeﬂyli@ ad@d amide; 1-[9-(4- chlorophenyl) -8-(2- chlorophenyl)-
4-di chl orophenyl | sopr X
o BRe A e SRR SRR LS Rl B amides 4 amin-

d‘pﬁw BB #é%&ﬂ?i‘)% (ﬂ-%hloropheny]l) -9H- IC[JJUHIQ -6- gl] piperidine-4-

orop 9H purin m nopi peri di ne
-carbaxyioxadid emide;dl -[&A- d@orophenyl) -8-(2,4-dichlorophenyl)-9H- punn-

]6&3 e e O SRR Ao bl

( ”8 G_hlﬂgb @ﬁyll)-)gi-ﬁp(lﬁn-(i yl]—4—|sopropylamlnoplperldme-4-
chloro heny puri n- éo am nopi per.i di ne-4
c‘@éb@@;{maqﬁ amldja 58 [ﬂﬁéld@hlorophenyl {2 chlorophenyl) -9H-purin-6-

O T e

aﬂﬂ@foﬂﬁédﬂéjl’dﬂblﬂﬂ(-@ yipi mmetptale@pb(aa -189-diazaspiro|5. 5]undecan-2

4 Cn%!e (A ?%(v%?i‘ﬁf“gb%c dg&ﬁ%’bphegyl ﬂl ;BtﬁjrllnnG-lylf/1 ngod?opyl

Qg
1T é%{rz%zg 4@@%&4%@21%@'(@&%@%@ Of@uam&o@hghyu)

pl peri di ne- 4- car boxyl | ¢ aci
EW@U(M fblvﬂnér (@phengpherdy) amendmrfbphélnga {4-tllorophenyi)-8-(2-

h‘g g) G ’%Hﬁ']@o)}ﬁr‘? BheATpIRRES ! ABefzfid R chfro-
]pr{e%y()ée G'Jlbﬁlb%ﬁ]ﬁnyl )9¥&p@ﬂnfﬂly@fpmmwu)ol9.1&{9144@.;@0;,|

prperidi ne

|
]P"[eilily PB- &prlpammm)%l%p'@%n%z I&iﬂﬂﬂ%ﬁé‘ﬂﬁe’%‘r?ﬁﬁbﬂgwﬁba@ﬂn
ﬁniégly[ajn Hgt Bxhac%d}BBhé’i%ﬂj 8l oer dic ARk Sy o 24 Y riaiL 8§
nﬁm;alz%&y{);’glﬂipuunephmm(ﬂ diteriopheny|B-8y(2]4-didhtarp plgyy| R6-

STl Spreny o) BbteHing: cpnatIaceytiegl pepoptable
>§_a}t9tﬁ?5_ romavété?mcfr%@zmﬁércehflpo@},gemne@aﬂne

hl or ophen

chI or d?m&mec) pl@e&mpﬁaaumcauwac}ceptaiﬁe isplts nadixds hydroghieride,
1o

? I S%rﬁr @ E%&ﬁﬂ”% Zn Esgmf lastances the free base is preferred.
i Ffé@b@w ey 18 Hn g geoip haltingsPehemdir of electrons.
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1,3,8-triazaspiro[ 4. 5] decan- 4- one;
1-[19- (4-chl orophenyl)-8-(2-chl orophenyl) 20

WQEkbopsise3 6-yl | - 4- (4-f 1 uor ophenyl ) - pi peri di n- 4P@I/1B2003/004619

1-[9- (4-chl orophenyl)-8- (2419

chl orophenyl ) - 9H- puri n- 6-yl ] - 4- phenyl pi peri di n- 4- ol ;

4- benzyl - 1-[ 9- (4-chl oro-

phenyl ) - 8- (2-chl or ophenyl ) - 9H puri n- 6-yl ] - pi peri di n- 4-

ol ; 4-ASethér etmbodiment of the present invention includes intermediates

PRSI st b i Sranisathg shihesis or tht BriaUhds e
95 nyl)-8-(2, 4-dichl orophenyl)-6-(4-pyridin
-%&%Fﬁmﬁpl E)Hgfa2| n-1-yl)-9H purine; and

9- (4-chl orophenyl) - 8- (2, 4- di chl oerhenyI)-6- (4-pyri

m di n- 2-yl - pi per azi n- I;{4yl) ,gl—l-purl ne;, a
pharmaceutically accept thereof, or a
solvate or hydrate of th A the salt.
Preferred pharmaceuticall abl e salts include
hydr ochl ori de, nesylate anf besyl ate sal ts In sone

i nstances, the free base i Rpreferred. 30 "Free base"
refers to an am no group having a |one pair of

el ectrons. WD 2004/ 037823 P{T/d)B2003/ 004619 19

h f. t,h i |
NIRRT £ EPEE AR EadhiptBRaRidmBl pheti Subatbdf uithieo 3
tﬁmgﬁwaghk@md% %ﬁdNérquy §é1€§l@dﬁﬂ§m@ﬁe ghfu eémﬁ@tmg of halo, (C1-
I NV |

AC antkory.dCe-leaakyi, ﬁa&péwaﬁéﬁwuegi (§1&néaﬂﬁvllgi/ug§waﬂgt 83 is
"Wo’?og]e 802 og@#lgﬁlt hél‘ée&q}thdlgﬁ Eﬂg”‘é??é{% QFL&‘E&“’)%MIJxS%“%nd

(R} s%bdabﬁwd)r hale] aﬁd;ubstltut ed (G -C4)al kyl, and
cyano; Rl is hydrogen, (Cl-C4)alkyl, halo- substltut ed
(G -C)al kyl, or (Cl-C4)al kox and io0o R4 is hydroxy
or halo; and R Ni "N B-_ N

NZ" N

|
By X cl

H
HNYO

A
(1b)

wherein A and B are each independently a phenyl substituted with 1 to 3
substituents independently selected from the group consisting of halo, (Cs-
Cy)alkoxy, (C1-Cs)alkyl, halo-substituted (C4-C.)alkyl, and cyano; and R' is
hydrogen, (C4-Cy4)alkyl, halo-substituted (C4-Cy)alkyl, or (b1-C4)alkoxy.

Preferably, A and B are each independently a pheﬁyl substituted with
1 to 2 substituents independently selected from the group consisting of
chloro, fluoro, (C4-Cs)alkoxy, (C4-Cy4)alkyl, fluoro-substituted (C4-C,)alkyl),
and cyano. More preferably, A is 2-chlorophenyl, 2—ﬂuor6phenyl, 2,4-
dichlorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, or 2,4-
difluorophenyl; and B is 4-chlorophenyl or 4-fluorophenyl.
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H HNYo A (I b) wherein A and B are each
i ndependently a phenyl substituted with 1 to 3 15

wa@ewgossaent s i ndependent|ly sel ected from t he BCDUBR003/004619

consi sting of halo, (Cl- C#al koxy, (Cl-C4)al kyl,

hal o-substituted (Cl-C4)al kyl, and cyano; and Rl is
hydrogen, (C -C4)al kyl, hal o-substituted (G -C4)al kyl,
or (A-C4)al koxy. Preferably, A and B are each

i ndepeYdieamdthenepivedirhestdighé pmmmh\telmtloh ihncu@es a

Rl SRS BomprisBedT) £ coniindigdie prBsent
(We%rﬁéﬁd’l(Z 4 FHQFrﬁaééLh&;blI}? Hé@é’ptéﬁb &‘!‘)pﬂéﬁy ldiuent@BFcarrier.

gano Mor e pre erably, I's 2-chl oropheny
2l rqfejr@bb,prhleenyomp@sdwnd}ozgmrme@;ﬁqmaapeutlcally effectlve amount of

2a %B%@Bﬁpéa‘f%ﬁr@ﬁ en?ﬁ}y(?né l'l'ﬁreo 0 fl St o&hen IsO contaln at
4+eébwe)96@mwha| PMArARRALHSH %@%nP(aE!sbBBQQQt{eG&ﬂﬁlﬁrefaﬂed

Yet anot her enbodi nent of the present invention
i aRenis &wlude pwatlﬁfaéfé@ﬁnt@rawar@akﬁﬁmﬁsoﬂp@mmagpﬁ@tq e.g.,

SPGB S BUAC S R, Bl e,
Cattemt@n defiErtefoam;bUbsordéTe{AmrﬁD)oagéntgl(le Q0 FRJltaIBEE, 8trattera™,

i C ef fectiv nt . of npound of .
t %niéo uﬁé"rﬁ“‘J ﬁé@ I, 20Hands Vﬁggﬁtsn&ﬁ rggd herein
@whn at |east one additional pharnmaceutical agent

(desc?'i bed herein). Preferred agents include nicotine
r ecept et Epm’thelaémbgdiﬁmmtsnf thmpms@nh'rrtv&gbnn sncudes g method

t -
L L e e
s o5 b SSemtt T e

(e of pdetinisieriao o anearimg! lmme%ﬂb%umtr@awtraem of

t i r ting
e REGREAN, LMD Aok Aol o 15 4
qatramadaiceotichl coagmition thlereqmrtl cular, a CBl receptor)
antagoni st in animals conprising the 15 step of

adm nistering to an animal in ne%ﬁ of such treatnent a

therapeutically effecRkve unty of a conpound of
Formula (I1) (or a | N
N )
N
r*
(1N
wherein

A is an optionally substituted aryl or an optionally substituted
heteroaryl; B is an optionally substituted aryl or an optionally substituted
heteroaryl; R" is hydrogen, (C-C4)alkyl, halo-substituted (C4-Cy)alkyl, or (C4-
Cy4)alkoxy;

R*is

(i) agroup having Formula (IA) or Formula (IB)
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pharmaceutical conposition thereof). B RNN Il \ N
>A N/ R4 (Il1) 20 wherein Ais an optionally

wadpsosses ed aryl or an optionally substitut edPCT/IB2003/004619

heteroaryl; B is an optionally substituted aryl or an
optionally substituted heteroaryl; Rl is hydrogen,
(C-C4)al kyl, halo-substituted (G -C4)al kyl, or (Cil-
C4)al koxy; 25 R4 is (i) a group having Fornmula (1A) or
Formul a (1 B) WD 2004/ 037823 PCT/ |1 B2003/ 004419 21 O 4a
Raf N\~ R4db RAf R R4b R4Af I\ R4b' RAf K4b' Z"Y~'X

Z' Y~'X (1A)_f1B) Twhere, Rda is hydg ogen R4

( Cl- C3) al kylR “R4bMnd B are eadh 4f’ly

hydrogen, cyg hyd p' 5 am ngyf I\IC(O 41 a
! ex &

chem cal noi ety el fromthe groyp cgnsisting of
(G -C6)al kyl, (C| - )aI koxy, acyl oxy ac\yf

(G -C3)al kyl - 8 , (d-c4)al kyl - O -

(G - C4)a|ky|)2|\l— , (d - oe)alky|amﬁh)
((G -c4)al kyl) 2am no-, (C3-C6)cycl oal kyl ami no-,
acyl am

al | i no- ,
het er o e/re(%?réjp&g[qgﬁn i (g 3%'?(&' 10 heteroaryl, a
partial 'y or*faHd R"bséﬁéléé’ér?ﬂd% eﬁ@er@ﬂ juie g@ﬁ cyang, hydroxy,

heterocycle, and a partially or fully r at
8- nentANEY, bbN&ﬁ@)H; or @ ghiengjcal moiety selected from the group

consisting of (C+-Ce)alkyl, (C4-Cs)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-
C(O)-, (C1-Cy)alkyl-NH-C(O)-, (C1-Cy)alkyl)oN-C(O)-, (C+-
Ce)alkylamino-, ((C4-Cs)alkyt);amino-, (C3-Cg)cycloalkylamino-,
acylamino-, aryl(C4-C4)alkylamino-, heteroaryl(C4-C,)alkylamino-, aryl,
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle,
and a partially or fully saturated 3- to 8-membered carbocyclic ring,
where the moiety is optionally substituted,

or either R*® or R*' taken together with R*, R*, R, or R*
forms a bond, a methylene bridge, or an ethylene bridge;

X is a bond, -CH2CH2- or -C(R*®)(R*®)-, where R* and R*® are
each independently hydrogen, cyano, hydroxy, amino, HoNC(O)-, or a
chemical moiety selected from the group consisting of (C4-Cg)alkyl,
(C4-Ceg)alkoxy, acyloxy, acyl, (C1-Cg)alkyI-O-C(O)-,_ (C1-Cy)alkyl-NH-
C(O)-, ((C4-Cs)alkyl)2N-C(O)-, (C4-Cg)alkylamino-, di(C-
Cs)alkylamino-, (Cs-Cs)cycloalkylamino-, acylamino-, aryl(C-
Cs)alkylamino-, heteroaryl(C4-C,4)alkylamino-, aryl,'.heteroaryl, a
partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where
the moiety is optionally substituted,

or either R* or R* taken together with R*, R4e RY or R¥

forms a bond, a methylene bridge or an ethylene bridge;
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where the noiety is optionally substituted, or either
Rdb or R4b taken together with Rde Rde', RAf, or R4f

wo oroam3m2hond, a net hyl ene bridge, or an ethyl P€EIB2003/004619

bridge; 15 X is a bond, -CRBR2CH2- or -C(R4c)(R4a')-

where R4’ and R40' are each independently hydrogen,
cyano, hydroxy, am no, HZNC(O-, or a chenical noiety

sel ected fromthe group consi sti ng of (G -0CB)al kyIZi ,
( Cl1- C6) al koXys oangemwjfuacﬂ(o )+ 61L-CR (R - i) R* and R*

(S | A e ity b/ S Gt hiTsy Armino, HaNC(O)-

C3- I -
5 stanio o et i g iy .

het er oBe)alkyl,dCrEmalkexy, Ecyloxyuaty), €atUs)atkyttO3C(@p, (C+-

cat ur o oA ECEOKE N ORI bhT Kt Griplpmhe- aicc.-

t he nm’:,?)bkyla?mmbt l(@a&té)wmwmm(ﬁdacﬁénmﬁo-eam Rdc
or R4c' taken t ther with Rde, Rde' R4af, or 'R41
f or ms %4)@M@mla0néﬁﬁ9n0@ﬂé GrCegkyiamian-.antly hetrsoaryl, a

g;'ygggpaéfg fBPﬁ/ug)g%’éte%@ / tbg'%&%ﬁt?%%g%feter%@%ef ornd 2.
ﬁngr (F){4mhrt|2%r ez) fedly matmd@e&degﬁ-h}emggﬁm%%%?@ ®ing, where
sél ecﬁﬁ’ﬁl'ﬂ?'&& 'tsﬁg%NC% SQW&P@%I’ ng of (O - C8) zu kyl ,

G -6 4

§C1 : )CZI) a?@éri’/l? 3é3r)d R’W’eak@ﬁ)ﬂegetﬁ@; g&ﬁ) %p?)‘t'ia&?&qf@y saturated,

(d - C@-dpl@rmmﬂbm?d TQFQQVCICJ)FEQ Iayﬁ-awn grovgmbered lactone ring,

Gy ar ey RS PR o BRI AE. e e, AEdiovai . the

het er dactwhe ring #ed theﬂbbﬁan‘?hn@ @ré bpﬁ@ﬁéﬂyﬁ’élﬂ%tlﬁﬁeé! @nd the
6- mnenher ed het erocacl and a partially ul |

sat ur apeigng-ringeansl elasn nagp@éj@%w @orrtatmgen afditienalo

o TSRO D i il "

sat ur at ed, Y &-NB*6-, merdbe RYE ibet Ieydlogelh Ioc ardmsgnlcal r50|ety

o ér’ﬁ‘%‘?ﬁ@g? S BhubiBRiiegBh o R TR e

o fInEhan QOB ROV, |

cont aiGe)allylagtnesuieay!-, acyl, (C+-Ce)alkyl-O-C(O)-, aryl, and
heteroaryl, where the moiety is optionally substituted:;

Z is a bond, ~CH2CHa-, or -C(R*)(R*®)-, where R*® and R*’
are each independently hydrogen, cyano, hydroxy, amino, HoNC(O)-,
or a chemical moiety selected from the group consisting of (C+-
Ce)alkyl, (C+-Ce)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-C(O)-, (C+-
Cs)alkyl-NH-C(O)-, ((C4-C4)alkyl)oN-C(O)-, (C4-Cg)alkylamino-, di(C+-
Ca)alkylamino-, (Cs-Ce)cycloalkylamino-, acylamino-, aryl(C-
Ca)alkylamino-, heteroaryl(C+-Cy)alkylamino-, aryl, heteroaryl, a
partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where

the moiety is optionally substituted,
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het er oat om sel ected from oxygen, nitrogen or sul fur,
or Yis -NR -, where R4d~~ is a hydrogen or a chem cal

worieny7s2xel ected fromthe group consisting of PCT/IB2003/004619

(C1-C6)al kyl, (C3-C6)cycl oabkyl,

(G -C3)al kyl sul fonyl -, (C1-C3)al kyl am nosul f onyl -

di (C1L 20 C3) al kyl am nosul fonyl -, acyl,

(C1-C6) al kyl - OC(O) ey and heteroaryl, \4\,here the
NDi ety is dprteltmalﬂ %osﬁﬁ takemtegethér mthd?%oﬁé‘f:, R*, or R*

each i RHQB R4e%i§mfe§bgeh"'d%€§%§n F‘%ﬂ%ﬁ%@(?”g@?ﬂ E?ﬂf; °
H2ZNC(O) -, R aﬁd@“é@ré? @bcﬁ%dﬁﬁén@%hﬁ?h%@'rd‘%ﬁ%iﬂ% hydroxy,

gr oup conS|st| ) al kyl,

n
acyl oxﬁjmln@e{]ichg@i espalheyica - rapiety sel@cilad from the group

O a8 R A S, s, (o
(C3- O@(@)Gl @LwélawmH=C(@Fy{(@'¥1@h<)alkyl?il\¥d©¥ (C+-
o-, heteroaryl (Cl-C4A am no-, aryl,

C4) al amn
he% er oéﬂ?llkylaﬂ“nﬁ'aldi pa‘rq‘t})al&/lafTUPPy (@aﬁﬁb@@&? kylamino-,

t 0
cat ur o AL S R CR BNl ORI L Clalkpinino-, arv,
t he ndiadenpaird, apﬂrtmﬂaldr;fulguskmmated &d to Bnenbér&BrRéikdocycle,
PCT/ 1 B2003/ 004619 or. ei.ther eor R4e'taken L
t oget ﬂ XQrﬂié satw@éeq)g RgmemEPFﬁQ[ %argeﬁm"carmg,
et hy'vﬁﬂ@ebhéfﬂr@kﬁe@ﬁs@ﬁtl@ﬁﬂwﬁftﬁstllﬂﬁtbgge and Raf and
R4f are each |nde ‘{ﬂ y "hydr ogen, cyngo hydr ox

am no, I—|2N@(f@ther éakemtogmemwltrs REBIRM, @mR“C

t he grf8Hrqs yq%?’%sé%%@?lfl% ﬁ%@ C@( al k%ﬁlylen(ecgncf@ al koxy,

acyl oxy,

( C1- CAiial kyd eibipGefing Féelia@ Rl kyl ) 2N-C(O) -, (CL-
CG) al kyl am no-, di (G - C4)al kyl am no-,

(C3-Co6) cycl oal kyI am no-, acyl aR’ no-,

aryl (G - C4) al kyl am no-, _g_g %Ie(a C4) al kyl am no-,
aryl, heteroaryl, a par % fully saturated 3-
to 6-nmenbered heterocycle, 10 R a partially or fully

saturated 3- to 8-nenbered carbocyclic ring, where
the noiety is optionally sufi§ituted, or either R4f or

ST s O G e M
(Ca-):dallgbrli)mldlaubﬂ@utﬁdr(wl@)élkﬂ), (C1-C4)alkoxy(C1-Cy)alkyl-, (C4-
Ca)alkylamino(C4-C,)alkyl-, di(C4-Cs)alkylamino(C4-Cy)alkyl-, or a partially or
fully saturated 4- to 6-membered heterocylic ring containing 1 or 2
heteroatoms independently independently selected from oxygen, sulfur or
nitrogen,

or R® and R® or R® and R taken together form a 5- or 8-membered
lactone, 4- to 6-membered lactam, or a partially or fully saturated 4- to 6-
membered heterocycle containing 1 or 2 heteroatoms independently
selected from oxygen, sulfur or nitrogen, where the Iactom]a, the lactam and
the heterocycle are optionally substituted; ‘A

(i)  an amino group substituted with one or more substituents
independently selected from the group consisting of (C4-Cg)alkyl, aryl(C4-
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R5 + O<R6 R 15 (IC) where R5 and R6 are each
i ndependently hydrogen or (C-C4)alkyl, and R7 is

w@¢ ab4@awal kyl -, hal o-substituted (G -C4)al kyl - PCT/IB2003/004619

(G -C4)al koxy(Cl-C4)al kyl - 24(C1-

C4) al kyl am no(C1- C4) al kyl -,

di (G -&A)al kyl am no(Cl-C4)al kyl -, or a partially or 20
fully saturated 4- to 6-nenbered heterocylic ring
Cadalkyina rp@ruamyrorzunmeataraiad d@s—@ammﬂqéﬁwqroxy@-Ce)alkyl

(PSRN S RRG Rtk ﬁr?%y'séﬂiﬁrfv%sf Rapiall

safuradhetefoc§crerdrered | actone, 4- to 6-nmenmbered
| actam or a partlalll)clﬁfor full satutated 4- to 6- 25

nmenbefi¥) hendCodymalkyegataissibatitutedwith aner@ripatefgbstituents

%ﬁ%@@%ﬁ%éleﬁ?&tﬁ&ﬁg@% RO B0 nS Yl Eitirofl, (Grrcolalkoxy,

Beting O(Qﬁod:@aﬂtly%nﬂnbj dx((m#@e)slkbﬁ)éminﬁ €Ch- Cé)eiky)smfmwm(oo
substituted wt ne _or nore SUbSﬁWt uents .
%@ M&mvydté@we@a)@&yf)%lﬁawleagylemb% ¥io§takiia

%gué@d éﬁfé}ocg@lrey Eﬁ@]ﬁ VMR %PB?&%%%%%%B@H W@,ommg

artrally’ or sat ur
(C3- C%)pi;arhmlela%allym@eoiqmmaltﬂ)&rbbﬁ( la, prodrug of the

korip)det P peitant g Soliie pufuieRbotng cpmma. gl e o5ior

&k pfddrG®) al kyl group substituted with one or nore
substituents 5 independently selected fromthe group

consi Siiseapest coyditions: and®r disy rgipks;mduleéﬂqi By cannabinoid

[eertt) ey Ry Pe'cetho Eaebis A Pl eating disorder,

dn6fesda, Ghdablirhips ubdightloss ae ybotyl, (ed. f tddu)t’u@h m calone or
artially saturated heterocy cI e, and a fully
E%ﬂq intaliey aggtqy W@Ht%wnﬁﬁmn Ogeﬁl% rq?d&f%%ﬁ'% aﬂ’tVQ'CG'

BEpRIRRN, %lp?ﬁéftdtg&%'éfé) ﬁsgego?é%d gHﬁlz%hfc %'%%@Pnd

or the salt, or a so rate o e compound
atidictans, suppresaaorpobmwajd r@leﬁmbebawom(@ @.i oosditianeld pltace
%'{,8.85%8& Ssun%déjsl gu;?pdreg ol ?r&ggélﬂg- and morphine-induced
conditioned place preference), substance abuse, addictive disorders,
impulsivity, alcoholism (e.g., alcohol abuse, addiction and/or dependence
including treatment for abstinence, craving reduction and relapse prevention
of alcohol intake), tobacco abuse (e.g., smoking addiction, cessation and/or
dependence including treatment for craving reduction and relapse
prevention of tobacco smoking), dementia (inciuding memory loss,
Alzheimer’s disease, dementia of aging, vascular dementia, mild cognitive
impairment, age-related cognitive decline, and mild neurocognitive disorder),
sexual dysfunction in males (e.g., erectile difficulty), seizure disorders,
epilepsy, gastrointestinal disorders (e.g., dysfunction of gastrointestinal
motility or intestinal propulsion), attention deficit activity disorder (ADHD),

Parkinson’s disease, and type Il diabetes. In a preferred embodiment, the
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receptor antagonists include eating disorders (e.g.,
bi nge eating disorder, anorexia, and bulima), weight

wo owg/oa182xontrol (e.g., reduction in cal orie oPCI/B2a®d4619

i nt ake, and/or appetite suppression), obesity,

depression, atypical depression, bipolar disorders,

psychoses, schizophrenia, behavioral addictions

suppressi on of reward-rel ated behaviors (e

coettiotiisneed pi thedreaimnsind ah obesituADHED, @l@pbeb@m and/of
ogalne- and nor phi ne-i nduced conditioned pl ace

3 ; subst ance abuse, addictive disorders, 20

| mpul Tathpyundd sfthelpregedtantenticl mahdle @tibestered in
addi cti on and/ or dependence including treatnent for

Hosnbinatierewita Pﬂiﬁfmj‘a”é@%w@ﬁi et e'F@é@rée% PEgEReceNtical
gaf%ﬁcﬁ fﬁgmde' rﬂE@t@rec& i d/CpCa?nQ %l 10|df]‘ﬂﬁ5 sts (e.g.,

cessatl on

tri=ited xuriet (ifauding avltrexonediapot @naam:seelaa@melrpemmt i on
of tobacco snoking), denentia (i n@ﬁﬁi n% menory | oss,
@pmﬂ%r%ag%nta.(%@aseé)ma%rmmq)af\ §ORG'S @ebcul ar

i gnpgdh%md%% ﬂyﬁ@%ﬂldngl\é%e d,"RAkA{™nd @8R o) %tomoxet.ne

neurocogni tive
dexguabtratyeralif)c andmmphetaminey (e.g., Addeelt™'))eand antl obeS|ty

o ek s arar S0 ER hERLSIRE e R Hadilié: ptc-gragonists,
Qﬁéﬁéé}hiﬁ*eer%h?%% .nmartbrlsl %ym%tHd?ﬁlﬁr%ﬂc'hg_%l)%,Q%Bﬁcﬁbﬁélﬁg’lc

attention lcit activity disorder (Al , _
Pacéptos egosistsi, depamjnearetepigreagbhisi$ abelagecytenstimulating
referred

20
OG5S 00n 819055 B PR B Ao elapin.eanssRirating
PlorRAgirbireptdPERagahkes) Wb pifle@iitaRd ogé qb,pm PecHpise.

Conpounds of the present invention e adm ni stered
aﬁiontfé‘&rtﬁaﬁ%ﬂlﬂdﬂcwtﬁha@ﬁﬁéﬂ'sﬁﬁ:éﬂpﬁﬁ%@U’t"i\{iwﬁ befahesin receptor
b :

OBhRNS RISt 68 o SnBaENGR LR SR
m@lhg/dme@lmdrostemrm cmgarmlbgs; a”meef @&nm:brtmid pduepéor and

RS, areb Boepior e taacHn &aéég%yak%gﬁg&i? Juchptor
oﬂlsts %lﬁaa/'n@TM |cc%'&?c§‘r§t rM(:a ag'oﬁﬂgé od otmg
era

ratteraT nphet am nes
antagatisisj glyrelio ra@mlsantalohls& hmibamma\/wewp’mbamagsmsts

4 i sts noam’.n re a
SR TSR PRON S A AET I dgaredBr BEONER. rEHENE e
r eceptipie GgABination tHRaBYHIRE tﬁ@édﬁﬁrﬂétemabfééﬁa single
nmel anocyt e- sti mul ati ng
pharmaceutical composition which comprises a compound of the present
invention, at least one additional pharmaceutical agent described herein and
a pharmaceutically acceptable excipient, diluent, or carrier; or (b) two
separate pharmaceutical compositions comprising (i) a first composition
comprising a compound of the present invention and a pharmaceutically
acceptable excipient, diluent, or carrier, and (ii) a second composition
comprising at least one additional pharmaceutical agent described herein

and a pharmaceutically acceptable excipient, diluent, or carrier. The
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hor none receptor anal ogs, 5-HT2c receptor agonists,
nmel ani n concentrati ng hornone receptor antagonists,

woO eitiosrs2d epti n anal ogs, leptin receptor 15 agpei/Bi2003/004619

gal ani n receptor antagoni st26, |ipase inhibitors,

bonbesi n receptor agoni sts, neuropeptide-Y receptor

ant agoni sts, thyrom netic agents,

dehydr oepi andr ost erone or anal ogs t hereof,
phamecaticabcampesidiptemayape agonnistesed sinetitanaasisipelor
ant agoni st s, .gl ucagaon-1i ke peptide-1 receptor

§§8H$%ti9§|}’ & 'ﬂd‘fﬂy (ﬂ@ﬁf'ot rophic factors, human

agout iygh ghated aRBpatebiithdprasémaeirtion.indbtes anpharmaceutical
receptor antagonists, histamine 3 receptor antagonists
it fonves by aaposLstes to divat diseesapdiondiions i stigprders

agoni sts, and the lLike, j_nati hena

SRR b e B QPR A bR Y

COMNEEL 0B Miizble 6osad s compnging accorhpdured pf treeqresent

i nvention, at |east one additional pEar rraceu&‘lﬁccsll

asmtioneaed bhinstmetiens daseribing agnphae Rl UsiRg he ggsage form
I i i i ' .

34PL AR AR R o 88kys oL S cBblaigt fpritnoi

fre¢itoe (ipastidulamthecGByrresepigreardegpuisisd of t he

present invention and. a ar maceut i cal.l .accept abl.

A M N R e T

TP ORI br 8954 O g and ()

miharmaceuticaty btgepie bleptaatitre exsipiept endiluet) Riehsecasd dosage

arrier. .The 2004/ 03 ; :
Rt Rtpie gD B e R LEERbErR e dbegf ferein, and
giya hhé‘ﬁh@éﬁé’iﬁiﬁaw acceptalRe chaldryexaidentroratiyent; dad.c) et
anot her aspect of the present invention includes a
FeataiRfeut i cal kit for use by a consumer to treat

di seases, conditions or dhsghienrs S nodul ated by

cannabi noi d receptor antagonists in an animal. The kit
conpr ifsessed) harednyithabéren talkyleeférs tm abygnocsitrog radical of the
conmpound of t present invention: and .

arberRldpiaa Crbor BPRGIKE IR Giavae ﬁg'gtgﬁ‘é o BENghed.
ferr'Bxagg)xé,ftﬁ@tt%Hhs SEDalkPNEidrs 858 rabneV A6t efrsighfasr
are noddl ated by cannabinoid receptor (in particular,
threncBy alkpheticorpupsoatpining tisto & earhaptaiemsdaisbdmetm. ethyl,

i ncl udes a ar ut | kit 1CP | SI_RG+ BN ' }
RSP P TRRT A9 U RIBE 3BV -Rethiin, 2-
IAE@RIbuen, smakthiibutyd, nedpntyc 8 3tdinmthyprpys ftexil, @-
carrier, exc:|dp| ent or diluent; b} ? secongd do?a e .
methylpentyl, and the like). Similarly, the alkyl portion (l.e., a kﬂ moiety) of
an alkoxy, acyl (e.g., alkanoyl), alkylamino, dialkylamino, and alkyithio group
have the same definition as above. When indicated as being “optionally
substituted”, the alkane radical or alkyl moiety may be unsubstituted or
substituted with one or more substituents (generally, one to three
substituents except in the case of halogen substituents such as perchioro or
perfluoroalkyls) independently selected from the group of substituents listed
below in the definition for “substituted.” “Halo-substituted alkyl” refers to an

alkyl group substituted with one or more halogen atoms (e.g., fluoromethyl,
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formconprising (i) an additional pharmaceutical agent
descri bed herein, and (ii) a pharnaceutically

w@ewepsmki e carrier, excipient or diluent; andPCl/IB20038004619

container. Definitions As2@ised herein, the term
"al kyl" refers to a hydrocarbon radical of the
general formul a CnH2n+i. The al kane radi cal may be

BBk PHEB Y, BOHURAIOM EnE e kel ghbenor 20

QUBQ&U%@ #d Bikahk ?a@k@lé%r%?@l@h&bﬂ@s éré ?re@efé"l‘{*@mﬁbstltuted
atoms (e.g., methyl, hyl n- propyl propyl ,
mathut td 3 fIUOmJSLytbstltlserﬁaxw 1ot Qkawbytltuentqomdewendently selected

VoIt A A GBI M Mgty o
m@nb@f@dlhéteaocyalerrbh@% YGyahBeh?cﬂr’éX% (@qt@g)@rko&y @ryloxy

al kyl nnlety of an al koxy, acyl {e.g

amige.dfarries)a vbarnamom (o1 Ca)%)&anyn@hamlr@cac@pvétaéw} (Cs-
BRRETGE hy fhrBR S fihaRe) KGRI IE AP e

pmfetablyrmytd(e fluom@@hpbmﬁﬁ sobstnteemsgeléctteecfrmm (8- @Falkyl,
nore substituents (gener one to th

LGnSeiogeai éf&g&&yl ﬁﬂn@ﬁ@e&%éeﬁmﬂ ol '6-membered

f
PUBTLLIAE N CYERoRY, (ESICaRYarfino Ail(CI Jathaino,
| i st edh8deimas tpartiallyt hlefuﬂiyefs'aturaiedmafrbocycsmbstg t(aISGdef‘erred
4B ChatiRRbouAIN SaRistine ik sRiR® e Bnedtatac fngs that
bldieftigareidtihily M%H@Qﬁé%‘é%&%d’ﬁd hRR0E3E0848 %ﬂwgl@?mg

di fl uoronet hyl, trifluoronethyl erfl uoroet hyl
bigycliG R@q or wmrral g0@s Unleascepeaifies etheamiser thei @eerbgcmhc ring

F R, 554 5 3 BrReEH LA s BB, St
Forepemg) paytisllgl arduibdsatlrated ceibdeyrid Kngs (or cycloalkyl)
&C?qd?%roé%%%ﬁ{gé,a'@cpyﬁm@%e3'e§cié‘préapay%'cy@$§&f§{ Gyeibbitenyl
Cyclbpety, CHpSRERY eiiopBhitdiinis c/eieRy, ehtphBydhY
¢lohedieny Rabo(re) (tMBy()Io 2@“’?"@&373('132}0@?()@5“%/1 l%n no,

ra 0
Bleytiple 283, BE Tk, Vi it dandiedias R nespeliadply
§ GlsstiRoteay, Qh@@ia‘ﬁb’éllg =rbddd br fdﬁ %afmafe%dcméaﬂkyq@rdup may be

to 6-nenbered i o heterocycl e, ) al Koxy

praulzstifedor sahstitytest wih one; orcrmra sqhstléuﬁni@ (typicaly, one to
8 ubBALEHE) inticBenbibhty sSBEHSH thE'GRSH Bt bibdlihts

SO referre
listed below in the deflnltlon for “substituted.” A substituted carbocyclic ring

also includes groups wherein the carbocyclic ring is fused to a phenyl ring
(e.g., indanyl). The carbocyclic group may be attached to the chemical entity
or moiety by any one of the carbon atoms within the carbocyclic ring system.
When substituted, the carbocyclic group is preferably subétituted with 1 or 2
substituents independently selected from (C4-C3)alkyl, (Cgng)aIkenyl, (Cs-
Ce)alkylidenyl, aryl, heteroaryl, 3- to 6-membered heterocycle, chioro, fluoro,
cyano, hydroxy, (C4-Cs)alkoxy, aryloxy, amino, (C4-Cs)alkyl amino, di-(C+-
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to as "partially or fully saturated cycl oal kyl ")
refers to nonaromatic rings that are either partially

wo@rooR0B18y3 hydr ogenat ed and may exi st as a si ngPET/IB20¢/004619

bicyclic ring or a spiral 2Bng. Unless specified
ot herwi se, the carbocyclic ring 15 is generally a 3-
to 8-nenbered ring (preferably, 3- to 6-nenbered
ring). For exanple, partially or fully saturated

G jdiog wehine, ém’tgﬁza(rliomxwel(oal k@{-Ls)dlindi@dOyMidps such
cycl opro

?}3’/ %&l{fggég%{kyl@mmq,@éﬁp&e&&&,aq\é&h&%tﬂewrably 1 or 2 from

%ég% exa ﬂgﬁ(}%’d borny kr&"ﬁ{‘%% 2. %ﬁg%;ﬂe)mbered

rh\@térocyr&@,yﬂuorao (®i-Cy)elkap, (2;12q:o)etkyl aminaiot deF GiRealkyl

Wien d t d

B ey 2y el s 77 e &da byt Bl

%968&%@8 ef&“ﬁh&%sﬂietéé@éid@f mﬁ@lb%\tslatbdv@d with one or
re substituent’s (typically, one to

subst iThedetm)" paritdysa ﬁteldyorsfélhé§@%3tﬁﬂd}ﬁfﬁmye%ﬁ'ﬂﬁ delso
tituents t
TR Pt parta il AR PL My SRRraRd Rkl cllrefprs to

Imbktﬂﬁgtucgruﬁg@maﬂm @lthet bartleaty boﬁmqlhymrmgmgatee ahdseay
to a phenyl ring I nda %‘%/1@?{1 arbocg k 3
giist gsiragingle Hnd. é&%&ﬂcwgt%@ 108 \ChEPE yPeghe
car%&%{s Xh@'?‘?été’r%@g&fc ﬁrﬂfns n*é?él gﬁé gtlnﬁ)t ﬁ@%ﬁwﬁe?é@rmg

"¢ rin t he
a:@htmnmgl‘ll © :ghetfpoatonpﬂ Q:fre‘ieaaibly 1 hetatioaioma)tindependently

c@es’r“@?? lnky/Reloued BEFETOER, o R ST at Bpriafyapurated

Qir)fully ﬁh ?dt@é'h)élteroéyclfcchrfgsﬂﬁﬂbéé ol SuictEHS ePoxy, aziridinyl,

'oro, fluoro, cyano, droxy, (G -C3)al koxy

éevaby@pﬂaanyiodlhc/dmfm@)rwl Ldyrydawyﬂsimsdi pxr@dldml N-

e i RdobE el Bl it oty Medlidifly Bghizny.
W?ZDME) I %B—MFMI a4Hpryrarml Mbrc(mawdomzinyipﬁarphohno
bioErahole ieireRydto i e by TSRl ERRIIGS, and the fike.
'Whgﬁ ‘?ric}é?ét%g) % lﬁ&f@ “oétﬂna@?)s%gﬁﬁiéd”({ﬁg %léﬂl;}%’étu?’d’té@@r

5 amno. Simlarly, any cycl kyl
faky sabmratédd\egempcle@rgup ngyctb&)an&lybsﬂuk@d or subs’ututed with

L S0 S b, S 8B Sl bpencenty

SRllatitad fonh aies R subsiitignts(Itte®belodf B thedidfiaitas for

‘partially satUrated or fully saturated heterocycle’
reblestiuted.” ndsabsiitatadcheterrgyCligang ipcudas @f&upwh&rrgﬁm tve

Hergleptis iy BRRY S ARG S Tt £, 23800 7 o
dihydrobenzofuranyl, 2,3-dihydroindolyl, 2,3-dihydrobenzothiophenyl, 2,3~
dihydrobenzothiazolyl, etc.). When substituted, the heterocycle group is
preferably substituted with 1 or 2 substituents independently selected from
(C4-Cs)alkyl, (Ca-Cs)cycloalkyl, (C2-Cs)alkenyl, aryl, heteroaryl, 3- to 6-
membered heterocycle, chloro, fluoro, cyano, hydroxy, (C4-Cs)alkoxy,
aryloxy, amino, (C4-Ce)alkyl amino, di-(C4-Cs)alkyl amino, aminocarboxylate
(i.e., (C1-C3)alkyl-O-C(O)-NH-), or keto (oxy), and more preferably with 1 or 2



ot herwi se, the heterocyclic ring is generally a 3- to
6-nmenbered ring containing 1 to 3 heteroatons

w@ progfamsably 1 or 2 heteroatons) independent!| yPCT/IB2003/004619
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i ndependently sel ected frolpsul fur, oxygen or
nitrogen. Partially saturated or fully saturated
heterocyclic rings include groups such as epoxy,
aziridinyl, 15 tetra hydrofuranyl, dihydrofuranyl,

dsmtmrtwyfcsumméndewy seldcthdfrbm 0@1 OBalkyl, BTG d:yblcfaﬂkyl

(e e bersr iy oz&h%?}{nb%éa%yhewwpw fluoro.

t*é'ﬁi‘ﬁ%ﬁe%’ﬂ SSopBinme bo ERGEAR Idtha ol SHREPEMS drMoiety by

t ey bhkof th(Wieg r?ntcrmjxs w\?med’ltmhé:ielrja;tg/tcﬁ@ phg @lyglelfnyhl ISlmilarly, any
[

SHeRIAtEIE Rattiohol A5EUnTe o RACHG s ier i,

sn@&%éy&@%%ﬁ@ efdIPh &S tHEDE S8 WeSihitfonedy abdve/pi cal |y,
one to_three substituents) independently selected

f r om t hbe geduparyt’ ogu@@mt@ecmrbocycérpgmgoeef@ns tharamaatic

ks B Bsing¥ by e o A SR Blem (o0

hﬁé;ﬁlﬁthebéﬁel anthragenes pfh@ﬁgﬁthtr@n@ret@r)ym @pudaebqn @fduf is a 6- to
ring (e.g., 2,3 25 di hydrobenzofurany

21@%%99@9 agenatic cazb@cmhﬁwgbﬂaeﬁ&’ben.lraﬁjﬁ@tﬁwas being

o | t

nPEBRANFRASeRAS e arfifodns Wb HSIdME or difstiuted

2withlosiei arueatessubradiéyparisl é[rmf?ribl?I mtrm%zhannh ree Isu bstituents)
d.-C3) al kyl - , - C4) al. ke a

| SarEadonty selbeRagole Stup sraubSBiugi S liciemhsioy i th

f de&fHiton fdfagebsthu@aoxsubét%te%@ 5@%@ |§é1uéé>é' Eh8in of

am no, (d-C6)al kyl am no am no,

aaronudier hejefiest(e.g. (bipkenyl (tenpr@)yéal nmnytnecpm)aleeyc ). oVhen
S G Ga8rBeS aRSbresdfebll tuitiBad St 1 or 2
lsutm&wmﬁﬁ:idodae@ﬁbeﬁﬂ)edelébw ff(ﬁg (%—)ﬁ(%'()ﬁﬂéﬂél, B%Qt-g?)ggier}yl aryl,
?etﬁw%vm? ﬁé‘)ée'iﬁ‘@?éerdo @rqéyctﬁ b6 BNloros feloro, 156, cyano,
'e}f‘?{ i tiyy(@i @4)9&85&% AFbx earﬁﬁnbag@f feal *é‘?m ecﬁ‘ﬂ (%at%g])%lkyl

or noi'e one 0
tmnlﬂmebelaommd:arboxyla@ (wﬁ(@mC;;&lhyl#@@@) NH» ahd more

h | f . 0.,
et BEYe n er hlsstustin hefbegnteny Selsetpd fomatGompeiky
eél"ﬂor)o" haérd @aﬁ@n}%/dﬂﬁiy '@ir‘(C%ﬁEﬂk@ﬂPV‘Phe Rg g?@tﬁpmnay be

‘afomatic carbocyc ic ring"” refers t
aattﬂﬁbneﬁdo theickemical lgatilyry moisiynby anyong. of the @a;bc)n atorms

HBRE 6 AR BEAE R e, PR ng.tow “Hopgc
m0|ety) of an aroyl or aroyloxy (i.e., (aryl)-C(O)-O-) has the same definition
as above.

The term “heteroaryl” or “heteroaromatic ring” refers to aromatic
moieties containing at least one heteratom (e.g., oxygen, sulfur, nitrogen or
combinations thereof) within a 5- to 10-membered aromaﬁc ring system
(e.g., pyrrolyl, pyridyl, pyrazolyl, indolyl, indazolyl, thienyl, furanyl,
benzofuranyl, oxazolyl, imidazolyl, tetrazolyl, triazinyl, pyrimidyl, pyrazinyl,
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| 0 10-menbered aromati c carbocyclic ring(s). Wen
i ndi cated as being "optionally substituted", the aryl

w@e@d/378eRy be unsubstituted or substituted WCTIR2063/004619

or nore substituents (prefépably no nore than three
substituents) independently selected fromthe group
of substituents listed belowin the definition for
"substituted." Substituted aryl groups include a chain

tiﬁazlﬁylaplaﬂmh taernmmiazeviyl (@igolinybiipb@rnelinW.deerretyipphenyl,

B ReR BB Gy dbediderscd Bl e bibal i angle o

fuse8UbRf & s*t'@(ﬂt ymglﬁwlhbw@@ Ah@k 4150 6- membered rin
(d - C4m)§tal%<yl al kenyl , e @heteroarfy d

gontaiiig ene ﬁ@ﬁ@ﬁ@&;ﬁi@r@atmé I SheROBrbY SEPGBILTOMRIygen,
64 YR o R B s 2 5 0
arenitesred b?vgyéyg}t@m(dlon@mlng%tﬁb)ftaljkyéte@ﬁo@)s- |Ngle9>?r|1<m‘rdly
more preferably, or ubst | i n
§@P@@d2faomrqswg(s SWanéﬁtrog%mn HM ff’&mgv
kﬁfﬁfoﬂ Ny sQbst tﬁiejedc%él bawT'@;‘FOL%SY rlfél@nélﬁv)étlﬂﬁed or

attac ed tot chenical entity or |ety y any one

slibsthetedaritfoanao morewiubltitventre(raelenatly @ormnge thasttbrae

Sim | arl the ar onti,o aro

S0 OEnts) s peRimEsK e Rd tom fog R S statie e

5@1@5@1 A&h Rifinfidn fap"subSHtited. henhen @Ubbﬁh&!d)dlﬁé" or
heteroaromatic ring" refers to aromatic

betereanemajicanoiedias @re neefreally aulshitpiedgyith 6>qré?ewbstl’wents

e . OBER S TR OR-ERRHRR). i Hotrda o
fy6-neérnberdeyhétdydcycley rbmbythlorcndlobyd lodmda/aobyhydroxy, (Cs-
DU I IR R

%M%B&%@@ e, gé%% é?@ﬁ@l Sgémmgl &A@ hidre pefera; 1 or

enzimd uin
Besnbehﬂmeotﬂmdypendmkymkwed Jilom gCa- C)4)al1mle chloro, fluoro,

DA BRI Bl ol B PR Bt r BHE G g

whéhet@roﬁryr@ méyrbeﬁgttamwtnerweﬁﬂ@lte@]trtmemo;ety by
het er oat ons 1 ndependent |y sel ected from oxygen,

80y pPoe chilee ﬁtqm@g/@hlrhw@ HOMAYCI U0 Fystarn (At éﬁd@?%ﬂ‘ -1-yl,
AR Pl T oL S B N AR o4

pyiicetyd doff pyafa-6-9y)0 eSimilarly f the tmtdroantlm@glmn (ivhen
e e PR e L A 0105 o e
same definition as above.

The term “acyl” refers to alkyl, partially saturated or fully saturated
cycloalkyl, partially saturated or fully saturated heterocycle, aryl, and
heteroaryl substituted carbonyl groups. For example, acyl includes groups
such as (C4-Cg)alkanoyl (e.g., formyl, acetyl, propionyl, butyryl, valeryl,
caproyl, t-butylacetyl, etc.), (Cs-Cs)cycloalkylcarbonyl (e.g.,
cyclopropylcarbonyl, cyclobutylcarbonyl, cyclopentylcarbonyl,
cyclohexylcarbonyl, etc.), heterocyclic carbonyl (e.g., pyrrolidinylcarbonyl,
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substituted with one or nore substituents (preferably
no nore than three io substituents) independently

w@edgosmds f rom t he group of substituents |istePCT/B0@M04619

in the definition for "substituted."” Wen substituted,
the heteroaromatic noieties are preferably
substituted with 1 or 2 substituents independently
selected from (Cl-C4)al kyl, (C2-C3)al kenyl, aryl,

hstelig@-yhe-53earbony; pnp&bdmd:alnmmnpmpetazmyb@ajhonyl
chl oro, fluoro,  iodo,

Aoy anvelrEaYIcaiROY Bl h oy &6 Godsaidey) B fegeroaroyi (e.g.,
?@f&%yﬁ%@%%ﬂé@%ﬁ%%ﬂ( -3- éé?b@ﬂ?ﬁ’f@@hyﬂ-@cért{dnyﬂ? furanyl 3-

, and nore preferably,

Dabisariy u”dﬂ{m/rnowbl@-perhmryﬂ | {H-pyrreyt ddarhamil,(enzoh)] quzmenyl-

EreRu g o S T Spigelit TIPS gy and

h%ﬁ@ﬂo%ﬁlﬂor%r@éﬁh@%bﬁ/bgmﬂpt mehed 4y dhe ot thengroabs described

entity or noiet any one of the atonms within the
aln (bl‘rrmrescpaclm@ dggr‘gm@mﬁ above., VWhaniiagisated gs being “optionally

|
52 e B e bns Y fRE8 oy mplonaly g
IthH dn@oy |n)ore%utﬁshtaéh§s (tWﬁ%lh@bﬁédﬁﬁMeembshhmn@s) e.
het er oar omati ¢ noij et

(inderansianily)setgatyd EBOE/H W&&Wf@ B o SHRSaERS st helgw in the
I
S e IR ARB 0l 211 Bk ool il
Smtemﬂydqacmhorg 0{ mtﬁuﬁ:j g;caxpemahéleeslmsym*te?: :;arc;éascrlbﬁ@ above
sti
TRy PrerbIaR ST Db STe e B P bRR R G Rl

f ornyl Thé‘féﬁw*subﬁ’ﬁt@@d@ %%%mﬂ@é'ﬂsb’émhsmﬁg bﬂﬂydllowscf@p bﬁé lor
t-butyl acetyl, etc. cl oal kyl car bonyl ﬁ
Yy

mowbmmmnsdaawﬁmomweu@ Eﬁﬁ artc didyeenar, it S genera

I I
LB SPERe B 14 AR R r Bl e, .
Ht63 683 0G0t IaBﬂ@&éhO@ﬁﬂ@ﬂtQhe Ppharmacological charactenstlcs of

rrolid-2-one-5-carbon eri di nyl carbonyl ,
B PR asbiagely Tiatersnyll M of B Batiament,
%‘Hﬁta) enypytguéﬁtsqop alfl?sztﬁ\éo%roégg dBRk&Ed gebwkncmeg(m-

b
{_(I_Eg)allkyl ((lza-ghbd(;xa;[g)ﬁ?kr;/ll f(@{o_f(ﬁbyalkenylc@bG;);IEKg/(I)IQ!Z?yI aryl,

-2 H -3- ,
SRRt nman Toeres nelb AR hai & Pk hremgniodo
thy hdrsh, cyans! ﬁ?drbw (d?@eﬁ}éIRQXWeﬁylanéulﬂﬂdryl (mercapto)

heteroary portion of the acy gro&g one of
t(fe-G)allgkhigearithiseaming, mﬁ@oT@r g T%alaélfarﬁm gHaternary

%%%%nu}m%'éné,”%ﬁm%'(é 2R AmitBidrBBRIA (i.e., (Cr-Coalkyl-
O-C(0)-NH-), hydroxy(Co-Cs)alkylamino, amino(C+-Cs)alkylthio, cyanoamino,
nitro, (C4-Ce)carbamyl, keto (oxy), acyl, (C+-Ce)alkyl-CO2-, glycolyl, glycyl,
hydrazino, guanyl, sulfamyl, sulfonyl, sulfinyl, thio(C-Ce)alkyl-C(O)-, thio(C+-
Ce)alkyl-CO,-, and combinations thereof. In the case of substituted
combinations, such as “substituted aryl(C+-Cg)alkyl”, eithe‘f the aryl or the
alkyl group may be substituted, or both the aryl and the alkyl groups may be
substituted with one or more substituents (typically, one to three substituents
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substituted", the acyl group may be unsubstituted or
optionally substituted wth one or nore substituents

W@ toopiogmkd y, one to three substituents) io PCT/IB2003/004619

i ndependent|ly sel ected fros2the group of substituents
listed belowin the definition for "substituted" or

the al kyl, cycl oal kyl, heterocycle, aryl and

het eroaryl portion of the acyl group nmay be

sixbspi ihuhedass oflperdtaldedbsetitatiens)l A bs/l pr béwroatyl anioistituted
nore preferred |IS$ of substituents, res ect|v§§x The
C@rbRovslim St heteresyclic GERYR Mmay s aduesd 1186 £8-8ndne s

ychBe RiqiuisbyMRRRCRHRELI Whpgns that are common in

i's gérderall under st ood by those
ski | | ddhel termh‘laala)P tefersto almblosutmbmméhnrbeo shmdloogrbep
sel ected so gs to, pot ad erse

oy b BN Sp il Peer el & prelbedhr Chinelaienta GamPgHNd
@Qi&fr%rséﬁ{e)d E);EFS%L%G{I "Mrt(h) |H&uég® QoditR ame} ﬁé’ﬂﬁﬁ’é@euucally

Sui tabl e stituent's for any t he groups de I ned
a@cegtab}ega;altﬁethecgof)zwlth:@m wymnorg s3veT ogleicokbsk yduch solvent

1068 iR se PRyt ey e eutioal BRE LR are

b(h@(m,tolb@jmno@urt@hsfﬂolmecﬁampfemn@g Rystep atharbl Cana ek,
aryl oxy, sul fhydryl (mercapto) (C1-'C6) al kyl t hi o,

dm@ teAnohydiste def%ﬁ%Ih%PO@P@@Ih%@PW'V%WGCUIG is
grnary anmoni um salts, am no(GC -C6)al koxy,

am nocar boxyl ate (i.e., P- C6)a| kyl 25 O C(O-NH),

hydr oﬁ)h(e(ﬁwré:&) abﬂqrhmnen’nnallgracnept@bldtﬁmhbmh thatdhe substance

P%f?)%gg{t]lgw m@ﬁpe c%ﬁ%& § phera%g% Iandrqqiygﬁ écgpar)gally, ith the

%Wé‘r)‘ih reaiér&saﬂarlnpr@ O!);fa%%ulaﬁéhféﬁblbrthe mammal belng treated
C(i hi o( C1- C6) al kyl - C02-

éhﬁfﬁwlibtl ons thereof In the case of substitut ed

ol t her NEnB, pRE ol gt 4" Efesdid mgrhistifieht il e
gohshohlyteptblopsd Roblack be padtgtt @pdritdutardlKotioreliBLmARileray

be substituted with one or npre substituents
( @Wu@acpth?r fungtiona) Qrﬁ\dlé%oﬁ dbe crmpeNng. \ROT Sxemnie A amino-

P

BIePTT Tl 1o 2 RySHupRE Sttt Ik R Qo hafboks or

paoteotsytbki amioo fhmtmd]’gyuhltbe gomqmunldy Shetadld alsmgb IprcT’tgctmg
.g.,.1nd |, . diihydrob f i ndo

et el ke EpoaReREr e apptn i om.

fbeQ{/l@xy’cEa rb@ﬁ'ﬂ (@BQB‘ Bnd 59-f|' lﬁtﬁeh?lh@thﬁ@h&ﬂk% rbér%fl ?Fﬁmb? a

nol ecul ar COI’Tp oun represent ed
Somitatly g Ir)ydmxycwno)eqtinlcgrgup’h@f@nsda U sdifuent of a hydroxy

%Pc%% ?%‘o&% r%rotects the hydroxy functionality. Suitable protecting
groups include acetyl and silyl. A “carboxy-protecting group” refers to a
substituent of the carboxy group that blocks or protects the carboxy
functionality. Common carboxy-protecting groups include —CH,CH,>SO,Ph,
cyanoethyl, 2-(trimethylsilyl)ethyl, 2-(trimethylsilyl)ethoxymethyl, 2-(p-
toluenesulfonyl)ethyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(diphenylphosphino)-
ethyl, nitroethyl and the like. For a general description of protecting groups
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acceptable salts thereof) with one or nore sol vent
nmol ecul es. Such sol vent nol ecules are those commonly

wais@d/0371823 he pharnmaceutical art, which are knP@IB20030®4619

i nnocuous to the recipient33e.g., water, ethanol, and
the like. io The term"hydrate" refers to the conpl ex
V\,here the sol vent nol ecul e is wat er. The phrase

"pharnaceutical ly acceptabl e" indicates that the
angshatisiee, spe Eo%b&feﬁﬂﬁn Protestive: Grouwpsain @rganic Synthesis,
o legi cal l'y, with the other
IJ%ﬂﬁe\/gﬁ%ﬁ&@é&ﬂﬁgﬁv@?ﬁg@g@%ﬁr mul ati on, and/or the

manmmalTHespingsé r't&h&tmbutﬂ;élly beetve dmolihe hesms an amount of a
pr ot ecting group g" refers to a substituent

{CREPqUAd Qfgh%?fﬁ%?r% mme&y@a that (1 teRals 6F PRR\NEE theyparticular
?ﬁsretd(s%uk@ﬁduﬁb'ﬁ‘ C&r'o‘?&%bhy(lw&'tﬂeﬁua%%aémﬁgréiég &r eliminates

I'onal groups on t or exa
‘oave cncmpnreoﬁ;)enphong? afrtbe nﬂarilcsular disbsse tqmanlitloant badlmddero or

n, am no bl ocks or rotects th
FinBB BRu b e PieuSrusiinsd oRt or o Repirastoms of thé baicular
ABRePEG@HSH, N disBraEP8esdHddder@fet V!
trifluoroacetyl, t-butoxycarbonyl ﬁBOC‘?
benzy(Theytesn bamipial’(refers tahdmans (male or female), companion

GRSl R

ANy ibhalg brd® ahbathdd HeRSr arfintai @p@@é§ tEibleysHials”
functionality. Suitable protecting 25 groups include

selefs/io fapd- sgurgﬂ ammala:wqib&@cgwat@% ishgegrangrouisy.er s
1o a THIRSHKS UeL m@ 'ﬁré%t'cﬁ?bﬁé%!tn%rﬂugg{bmﬁe Bbfcks or

protects the car funcéti ona
paa\EtFtive, @b groplylactmy padipatiiatide ’[F@ﬂ?\@ﬁﬂ SQ2Ph,

gy???ﬁ#@ttﬁw& | t9“ g‘qugﬁl %r@agt@yq kceptor” or “modulation of a

thH@lﬂﬂéH‘ feeBpiol e tg %hé acwétrdhp&eaaécwéﬁ&%f éet hyl,

enyl phosphi no) 30 ethyl, troethyl and the
paR@ablne recgeliosr Hbr exampleyta lcgandfmgy @ctas nangagg:rmjp;sartual

LA Bae LA RO O b M £ °°

Synt hgsiegerm Jaftag¥hiseVindudes botHNewr argddonidt8 Thd pdigal

phr ase "therapeutically effective anobunt” neans an
¢, a8 welhap HINRIS® PIPABISHr esent i nventi on t hat

t t f
Ez%d. TR e B PR PAeRetd e ol LaGTR T type
oanedbindidatesptoone or nore syrrptorrs of the parti cul ar

di S€a%Re term dc':otrﬁr?cg]dnds of(%he predsent mventlon (unless specifically

identified otherwise) refer to compounds of Formula (1) and Formula (1),
prodrugs thereof, pharmaceutically acceptable salts of the'compounds, and/or
prodrugs, and hydrates or solvates of the compounds, salts, and/or prodrugs,
as well as, all stereoisomers (including diastereoisomers and enantiomers),
tautomers, and isotopically labeled compounds. Unless specified otherwise,
the term “compounds of the present invention” does not inélude intermediates
(1c/d) or (1b).
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(iii) prevents or delays the onset of one or nore
synptons of the particular disease, condition, or

wael2aa088e3 descri bed herein. The term "ani mal " PEF/B2903/0®4619

humans (mal e or fenmale), cé#wpanion 10 animals (e.qg.,
dogs, cats and horses), food-source animals, zoo
ani mal s, narlne animals, birds and other simlar

ani mal species. "Edible aninmals" refers to
f ood- sour ce ani mal SDETAHER DESERIPIIYN sheep and

oul t The ter treatin re
Py s o ds e pragaty intign hEF be iyl st il Eithetic
P&tbs MdtV6cll € ploBIses BraldtpusabtBosdmeitkabath itha chemical
cannabi noi d receptor™ or "nodul ati on of a cannabi noid

aeteeparzbcularlwrehghtt@‘ thaglesetiptien comatmeddaien. vhire sterimg

R O304 B S 5T 31 B Dl o

ﬂ)ﬂe&ﬂ@élsf(MII\A@Ukée,rWl)abr anet regally ptepafee usiignmethods well
"ant agoni st" includes both full ant% oni sts and

kapwnae those silegyprinetalt (&g REgpargd sgrherallys.

EB@cr‘it&’ééﬁh It F! RR8Y Bhd i léséro ﬁé&@e&ﬂoﬁ’r@%@ﬁmc
coupl e cannabi nol
undrswlfg Widiteyn Meesve iriork (ﬂﬂﬁﬂ 11999 e@YnbeBsilsteins

ec fical I | denti fjed ot glerﬁv&ﬂsg Sﬁﬁéﬂtgeﬁ?%%r
mmﬁg %ubpleﬁ%érus @éag@@wa#pétﬁew fre @éns&ém om:ﬁwwése))

and/ or prodrugs, and hydrates or solvates of
conpofipddlusisativespuranse the reitiegschemes\gspicted | bemw

SRl RRBTE Snt RS B S M BB RI p g prosent

Qﬂ/@ﬁﬂ@hﬂﬂﬁﬂudﬂﬁ@ kepirdpesediated. Foharmoreedetallddéscription of the
npounds of the present_invention' does no%@ﬁnclu e

iW‘éﬁW\%dﬁ%ﬁt@@ steps, (seedha)Examplas ssctiondyelon /Idessskilled in
giféf%.‘t RAPOB0AE that %ﬁaé?%WHeﬁg r&ﬁé?%hﬂbwggg 3@9 eitfEsize

present 1 nvention’ma synt hesi ze
ﬁ)md:dnepomdsrmfuhesprem mvwltmdeémphdumﬂaesn\a&mﬂvegous to

inleiFedietes). RRtbadiiiq Satobinateal nd BrigeRt A depicted
#l %@cﬂ@nﬁes@t@duhéﬁ@e@rtﬁal@ﬁ n&héf ét‘értﬁ'gfhbﬁi?ia@s @ feagents
comrer ci al sources such drich em cal s

can breaasiy sulygtituied thPéO\ﬂé%QNayiebf eftarvatives agd/eetaerstien
‘é’SJ\éi’tions. In addition, many of the compounds prepared by the methods
described below can be further modified in light of this disclosure using
conventional chemistry well known to those skilled in the art.

In the preparation of compounds of the present invention, protection
of remote functionality (e.g., primary or secondary amine) of intermediates
may be necessary. The need for such protection will vary depending on the
nature of the remote functionality and the conditions of the preparation
methods. Suitable amino-protecting groups (NH-Pg) include acetyl,
trifluoroacetyl, t-butoxycarbonyl (BOC), benzyloxycarbonyl (CBz) and
9-fluorenylmethyleneoxycarbonyl (Fmoc). The need for such protection is
readily determined by one skilled in the art. For a general description of



known to those skilled in the art (e.g., prepared by

nmet hods generally described in Louis F. Fieser and
woreog/oFiseser, Reagents for Organic Synt hesi s, POT/IB2003004619

Wl ey, New York (1967-19993&d.), or Beilsteins io

Handbuch der organi schen Chem e, 4, Aufl. ed.

Springer-Verlag, Berlin, including supplenents (also

avai |l able via the Beilstein online database)). For

i Profectingtgreepp @ngdbeis usehsea TaWd.iGreesehPrnatsctien Gro sk in

bel : Stk at nt | r oyt es r t hesi zi ng
;Mﬁgﬁﬂb@éi%ﬁ%bﬁghﬁ%?%?”&ﬁ%fpﬂbn@@ﬂq udi ng key
i nt er nediponds P IFofmURY @) &ed ai)l e t‘i’@éFédd?éiﬂ %irg{ th%.*b;eneral
is individual reaction steps, see the Exanples secti®on
pRIosRAUrpsiascaked YR inChaevads et ali inl J. Aded.cchame 42h833-848
o) j used to synthesize the

> c@r@%gb%ﬁ@td%ﬁ%de“gsé'g%”&@?ﬁﬁ\?@%t. on (including the
inventive internediagtles). Al though specific =Y arting
mat eri al s and reagenUg are depicted in the schenes
and di scussed bel oWN“other starting material d

r eagent sB2fiHgan /E%Mﬁ substi tut ed togprayi de a
variety of derivatives a W/ or reaction caWdiYioms. In
addi tion, many of thdWonpounds prepared BY tRg,

nmet hods descri bed bel ow can be further rmg{a;i ed in

light of this disclosure using .convention chemi stry
wel | known to those skilled in the art. Ingthe

preparati on of conmpounds of the present invention,
protection 25 of renote functionality (e.d., primry
or secondary am ne) of internediates may Ne _,
necessary. The neegh for such protection will Vary
dependi ng on the ature of the renote funcijorglity

and the conditi oN% the preparation ngt hg%\
Sui t abl e ami no- pkQt €cti ng groups (NH Pg) iNic eCl
acetyl, tri 3-wor acefyl | «—butoexyear bonylH ( \%o
benzyl oxycar bony¥N CBz) and 30

9-f | uor enyl net Ayl eneoxycar bonyl (Fnoc). The neéd for
such protection is ?gxgll y det eqm ned By one skill ed

in the art. For Hclgener descrijpti of WO 1(b)
2004/ 037823 PCT/ 1 B2003/ 004619 N35Npr ot ecting groups
and their use, sée T. W Gee rotective Goups in

Organi ¢ Synthesi g, John W Bei &Sor@d New York, 1991.
Compounds of Fornula (1) and X=FN) can be prepared

usi ng the genera yocedures described by R J.
Chorvat, et al. in §. Med. Chem 42, 833-848 5 (1999)
and depicted in Sg | bel ow(d)

I

>:N
A

(h or (Il)
Scheme |
Intermediate 1(a) may be prepared by reacting the aesired amino
compound (B-NH, where B is as defined above) with 4,6-'dich|oro-
10  5-aminopyrimidine (available from Sigma-Aldrich, St. Louis, MO) in refluxing
aqueous hydrochloric acid (A. Miyashita et al. in Chem. Pharm. Buill., 46,
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RLRR NI INNIItl~ N B-NH2 + ClL C1 -~ B. I NC
NH2 HNH2 1(a) RRR N~ N NNB. NG B-NC . HHN

w@200M0%782c) R 1(b) NI NB-N\ | OH N Rl A MT/iB2008/004619

1(d) B-NRA N A(l) or (Bb) Schenme | Internediate
1(a) may be prepared by reacting the desired am no
conpound (B-NH2, where B is as defined above) with

4,6-dichloro io 5-am nopyrimdine (avail able from
3DG/AROAN EBB I eshoxylesmng! avBjeviated tempstiatiyes a Guilehle amino

APt (B ST gt 4% etieb Pt Do 15 2o & Urfine)

%990@&%’&3@%9?0% ol 2Q$H1t§¥bﬁﬁﬂlhénﬂlﬁlu@toa‘rillm§;ﬂ26ﬂd|chloroan|l|ne

t enper at ures urtabl e am no conpounds %B NH2

Qrfblm@l-é -¢toandinep duttterontrébeoc@nilines 2yt-d Iéogoamlme and

P BIRAS RE or iy s LBI a8 iRs o
4,6-dichloro-5-aminopyrimid|ne may be used as a starting material for those
compounds of Formula (1) or (Il) where R' is other than hydrogen (e.g.,
2-methyl-4,6-dichloro-5-aminopyrimidine and 2-ethyl-4,6-dichloro-5-
aminopyrimidine). For representative literature syntheses of 4,6-dichloro-
5-aminopyrimidine derivatives see: A. Albert et al. in J. Chem. Soc., 3832
(1954) and W.E. Hymans in J. Heterocycl. Chem., 13, 1141 (1976).

Intermediate 1(a) can then be acylated using conventional chemistry

well-known to those skilled in the art. For example, intermediate 1(a) may
be reacted with the desired aroyl or heteroaroyl chloride in a basic solvent
(e.g., pyridine) to produce intermediate 1(b). Alternatively, intermediate 1(a)
may be reacted with the desired aroyl! or heteroaroyl chioride in a reaction
inert solvent (e.g., tetrahydrofuran, methylene chloride, N,N-
dimethylacetamide). The addition of a suitable base (e.g., triethylamine,
diisopropylethylamine) may help facilitate the reaction. Suitable aroyl
chlorides include benzoyi chioride, o-chlorobenzoyl chlorides, o-
fluorobenzoyl chloride, p-chlorobenzoyl chloride, p-fluorobenzoyl chloride,
2,4-dichlorobenzoyl chloride, 2,4-difluorobenzoyl chloride, and the like.
Intermediate 1(b) may then be cyclized to the 6-chloro-purine
intermediate 1(c) by treatment with a condensation agent using analogous
procedures and conditions described in U.S. Patent No. 4,728,644,
incorporated herein by reference. In a preferred method, intermediate 1(b)
can be refluxed in a weak acid (e.g., acetic acid) or sulfuric acid ih an
appropriate solvent (e.g., isopropyl alcohol, toluene) to provide the hydroxy
purine intermediate 1(d) followed by refluxing in phosphorous oxychloride,
toluene in the presence of phosphorous oxychloride and triethylamine, or

2,6-lutidine in phosphorous oxychloride to give intermediate 1(c). In another
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2-fluoro-4-chloroaniline, 2-chloro-4-flurooaniline,
2,4-di fluoroaniline, and 5 other substituted

waeykasisaes). Ot her conmercially avail abl e der PUEIB20€3004619

of 4, 6-dichl oro-5-am nopysfm di ne may be used as a
starting material for those conpounds of Fornmula (1)
or (I'l) where RL is other than hydrogen (e.g.,

2-met hyl - 4, 6- di chl or o- 5- am nopyri m di ne and
Prefered-riethodi, ¢ (H)anay be diveictippynventet tee) (c) Bymefiuxing in
representative literature syntheses ofAil, 6- otli chi o;o i/o
phagphepysipyahiREdgean FRPIARES!S 6@-SONeNh(% 8y lolpng) and/pr

HeeGrEH, i ing, ethyidmilafinayli: Hided {8 AR the cdndensation.

can t Ifémallyettec R araub cai hg intortumedi yndispleicing terghloride on
I'l-known tqQ.thgse skilled in the art. For exanpl e,

WRQPH@%F'QQ@(%R%% F?‘P{f?‘or‘be reacted with the desi ?gd

ar oyl pejr cB%JfH@@%QX'Fo‘FﬂhW(IPQnd QlawRée R BOArY 8ftino gRoup,

(e.g., pyridine) to produce internmediate 1(b). _
Atesmediate 8(c) is paneratie stined withdherdgsingd araiaet (edd- whubstituted

t he desi t I ' ' .

L R R e
mEhaxheamies) substituteNoNunslihetititedayeloheixgleming heubstituted or
addition of a suitable base

dinsy bpituind @s_tql@@%nwlﬁﬁyinwbﬁéﬁbg@ QELH;&;{%@@H“ éne’
rrﬁ)?t‘}csljaggran‘?ﬂ‘iét ?ﬁ}gdrrstgﬁtoyd)q)glgxl%%ﬁé,' Qﬁ%tikd’i?{ﬂ lé‘?'%n@ﬁﬁ@tﬁmled

chl ori 0- Ch obenzoy l'orides, o uor obenzoy
det@oadgamine eterobpi(ayC;)alkylaniide, apd Substitoteeinaroy |

bt e L CASTAGnE g n e
| i ] t | {
ﬁﬁuﬁ@?ﬁ&@fﬁéd’é?%?.nzgi@ gffgn%?%y %@tdaé Metdifivent or a solvent

uri ne y treatnent with a

emdestbantlomeihdane ghlonigeasist Jogay de abiastiocrasisgtds and

U PR o BE LRI ol LY e A g fopropri
veflipasy témperdied tateoniible theaubbttutiehl Thedeaction weakbe
ac:lgl , acetic acid) or sulfuric ac

. g. d i .
458 QS{)'Feq aeceleigte i pr@@.egs-,lniaéi%'mpﬂStﬁtﬁblﬁnféé?ﬁeagl&m%%&ethyl
o : . . y .
e ey B MY R Muefl] #BLTRIRETh e pifcess,
tSlJ_imhlre?hﬂnd bempoesés can bt githes phmhassd mopwhémiallyeoraasily
triethyl ani ne

or ,2,6-lutidine in osphor au .

SRS R Sloripub Blaeaiinscva hav B8 Hhosd s in thp art
2004/ Q?t?rﬁé@uﬁ(ﬂgr bt B39A4 904660 wherb et ig i 9Bt drosbcondary -
1(b) may be directly converted to 1(c) by refl'uxing in
Emaisp leandess abkylated, suifaeatedansdipr agated do psodde weditional
(o%ri%aﬁvetsotqu.r,]%)ky?anrﬂ{ngg, dialkylamines, sulfonamides, amides,
carbamates, ureas, etc.) using standard procedures well-known to those
skilled in the art. '

Compounds of Formula (1) above where R*is an amino acid may be
prepared as described by A.M. Shalaby et al. in J. Chem. Res., 134-135

(1998). These materials may be further elaborated to amides and esters

using standard procedures well-known to those skilled in the art.
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base (e.g., pyridine, triethylam ne) nmay be added to
aid in the condensation. Finally, the R4 group can be

w0 paoposiseed by di spl acing the chloride on 5 tPET/RB2IINBI619

ring at the 6 position. FoB8conmpounds of Fornula (1)
and (1) where R4 is an amino group, intermediate
1(c) is generally stirred with the desired am ne
(e.g., substituted or unsubstituted

aryl ( mmpalslejhtamommpcwidstoftﬁmmmm)(lAm axubeailable Hom
2-indanyl am ne, substituted or unsy

EQRIBHELR) FAHIGRS, O SBRETECUEN T 1 AR A avaliable to

S ONGI Y inatﬁb% éééﬂtldfl %péﬂM&ﬂ drHinretompounds of
nor bor anyl am ne, ) al kyl am ne, substituted

Gormukuihs) a[mﬂlgatratﬁétleKlmEyaamle&below The preparation of

{ t {
dru e el SO Al puf® RLERRM A BB Bramino-
Gicyaino FiPeRdind@rédips &OF dfhida ((lﬁ@)ar@eﬂ\enejﬂanapmtelécted' he
amne may act as the solvent or a saolvent 15
BTamiTERIS AreIsPEahed BHFOAGeengeen 1 ey Hanbbiacs 193644, C.
988 R Weltert Ut dil AL WK Endrhe 77 83616 A 0B Hd KA.
provi de a medi a havi
Metpatipetiak in 0. MedpCaem.i &t &lﬂ@lsﬁﬁ)@?uﬂ%) witeze rtleaabow
T duite.eioaPs 2ce UaadheButey nonp oBRfert Hindponied. orBant of
%’Hﬁt@bb%gcﬁ(?n%‘ qi@@latéd‘l@ic%llcddeﬁf\,‘é@i%‘éé3 frd Geéé‘rﬁ)e@rtﬁPRS Frohlich

20 Su am no conpounds can be either purchased
ebatin & _B_E&hgi@ﬂ éésﬂg% 5- fbﬁéb&(*e&%)andqe&rand@ss dontained

Biste B oot st P RiddEo Bl PR AR I BRl P A 0
Oén§§é?rpih0l§S}Pa’:t€hﬂHo can56s7a), Ky lhatvistwatiyl lef aha gdvieddZiosm.,
acylated to prow de _additi onal derl vat | ves(e

Ak §PeoRES, (1898). Ry TaRp i 8! ia Eull
Sﬂfvﬁ‘i‘kno Hr\ﬁaérar%ta% a]qoré' anﬁcﬁgﬂ%@) Cl

8 ¥ hose “osKi rnt art npounds of
Empaﬂa’aor@ bi 3amineaxdietiec-B4carboxaminie is deacrilbedray Aoe.

bed A I t.al. inJ..
Rrehowabiand 2o kaas 't Shaste rasaBa 1o} mhwrfiatigion of
b%fbhﬁﬂ @éﬁ?@hﬂh@ﬁlpbﬁdlﬁ@ﬂ@érb@&gnﬁ@é 8fcupdbfUdriflila (IA) are
standard procedures well -known to those skilled in

depictedD ros’kaowm/lszoos/ 004619 38 Numerous
am ne conpounds of Formula (| a&yﬁe avai | abl eN,_f'(g,%l

commer ci al Ces or prepar known
readily ayail abl-e—to» CN NHz
, N N I

2(a) 2(b) 2(c)
| Scheme Il
The amino group of 4-piperidinone is first protected to provide
intermediate 2(a). A useful protection group is benzyl. 4-piperidinone and
derivatives thereof may be purchased commercially from a variety of sources
(e.g., Interchem Corporation, Paramus, NJ and Sigma-Aidrich Co., St. Louis,
MO). Piperidinone 2(a) is then reacted with the desired alkylamine and
potassium cyanide in an aqueous HCl/ethanol solvent mixture at about 0-30
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those skilled in the art. Representative preparations

of am ne conpounds of Fornmula (IA) are illustrated in
wo b@4Bsmepl es bel ow. The preparation of 5 PCT/IB2003/004619

4- am nopi peri di ne- 4- car boxafi de groups of Fornula (1A)

and 4-am no- 4-cyano piperidine groups of Formula (1A)

and their benzyl protected precursors are described

by P.A J. Janssen in US Patent No. 3,161,644, C. van

We Vestogahogiown isatanvierted .to Kieel coChepending agide g4ty acid and

1964 d, KA | o .
e g RS Erehsab b A s
t"ﬁ'éepeh*géblgi bidtedtRf grBBp MRS Ed UFed ex@lﬂ'ngldo, st hansyegrotecting

part heterocyclic ring, Related bicyclic
greupwaay begerrayed dydiydsegenstior inthe presancedf RY/C. i

Tet d 54, 1 - . .
cont aF HebppREds AT &RiPE Y Bl Y BhefP R € A RGN
élR?l@HiﬁoélkﬁQ oaa@ug@eﬁmbbw HiouB, felchlodaairs imerinmediste 1(c)
Patent No. 3,155,670, K. A Mtwally et al. in J. Md
wmagirst besdisplacedguthse 6¥ana 9o8iP (€rg.-, %@é&”%eﬂ"% . in

I SeTo i 50, (1971), d W
%r gr?&%ﬁ&@ﬁ%§ﬁnﬁﬂgﬂnltﬁé% 952 50121.’@T§1e pz engati on
dibz3bieytiofm2 2foctane (BABEQ)GR ami ajwotis sdysot (ched abgtonitple) at
% lﬁ)rgggnliaé? rl-rég,n é&:g ﬁzz.ful-gﬁ)gl:egﬁ %( rrllll.%cgll’ecz 88’2'970%‘.1 C,(hlel%g.l) '

<A 0100 ) TRt w0t o, Ay

gﬂgglskayrltc)ard Nemtmﬁzneﬂ@dpgvem—kn@yq ((a}ho;;@tgkilte.(dcip tLe %\lrt) (e.g.,
SRR b R RSOk RRESL AL 1 i roup

AP HRG bORIGINYY ushghRadydrd rédpciher aldilatioe paocedises.
derivatives thereof may be purchased commercjally fro
gengrally; g Sahiff base issforpgd py reppiing g}?e%ﬁn@iﬁ W@b 3‘6‘? éﬁ?“e

e Bﬂglb?ralé\ghjz‘%?g%i ;?QBE %Igéﬁt‘%} ac%mpétbhuré(?Hn‘% abolf0 °C to

i peridinon en reacted w t he desired
abdutl B0 7@ femaboyt @t tassbiouh 24 rauirslin the preseneaofid A molecular
HCl / et hanol sol vent

. 'x{)ure t _.about 030 WO. .
5985 03 78R3 B PRILIE bR i R CEss PRI Yaie goppRund i
L&Y 81d REloh8 o BRIHYHE & SRMABINSolaNs6loeiistinciage inéthdlene
chloride, 1,2-dichloroethane, dimethylsulfoxide, dimethylformamide, alcohols

(e.g., methanol or ethanol), or mixtures thereof. A preferred solvent is
methanol. In the same reaction vessel, the imine may then be reduced to
the secondary amine in the presence of a reducing agent at a temperature
from about 0 °C to about 10 °C and then warmed to a temperature from
about 20 °C to about 40 °C for about 30 minutes to about 2 hours. Suitable
reducing agents include pyridinesborane complex and metal borohydrides,
such as sodium borohydride, sodium triacetoxy borohydride and sodium
cyanoborohydride. Suitable aldehydes or ketones include
paraformaldehyde, acetaldehyde, acetone, benzaldehyde; and the like.
Alternatively, the amino alkyl group may be introduced using the
methods described by Hocek, et al. in Tetrahedron, 53(6), 2291-2302
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water. The protecting group is then renoved using
conventional nethods for the particular protecting

w@e@dp3sepl oyed. For exanpl e, a benzyl protectPemIB2003/004619

group may be renoved by hydfogenation in the presence
of Pd/C. 5 For conpounds of Formula (1) and (11) where
R4 is an am noal kyl, al kyl am noal kyl, or

di al kyl am noal kyl group, the chlorine in internmediate

11%37) nighe Giohiaropering mrm@ﬁam t(e) B eyrediegrtodipe Ge. g. |

S Eba B rorinab Pt kRO R e S SLe i {rstBBgvinyr
W—‘b@m‘tlﬂtwfée‘i qﬂdégph:g (;@aﬂalys@ﬁﬂfc@\féd HS},V h?droﬁlslé @st@Tﬁmxture of

rature .
nEane @l;m%meomH@BéH QM@%} H@H@mttyr@h @t t%fwxﬂﬁmperatures

OB B e TR ol PRE R el R BB

tangiaé iongubstithtdd BAlnedty fadiictige aninatidre sppresess &velfknown to

Pd/ C). .The am no. grou can then be al kyl ated usi ng
%ﬁ%%h"&edr Bdtigary eAa@g?merrﬁ?%gamg loys the desired amine

@5&‘ Xl t hgﬁ'ﬁ'cﬁ or@%sﬁ'kétﬁylgmnﬁ@rqu%emgﬁé 'emglatnl?l‘ﬁ nium

e Wt esire etone or a in’a
sblwnehet cytlopropgiapemaniune chlmdea@mlmh@@lmMnlL&b@htormo

ﬁﬁrs@ﬁaﬁﬁ”%gmg@%r@9ppééw'?°”%l%&%ﬁ%&f &30 réclcing

sbedbhie. @XW-I O N B, ONT diariSStBRABB oh fdrickd o?é? nt at
ket one or al eh de. ‘Sui'table polar so vents |nc

rmrnjem@razgrebmsﬂa AledeldViagidi ehalorgl@maﬁﬂ,em_ 61, 3849 3862

CLSATA & 1S8R o R BHl PBELY Rop ZFRER hataly P

sekd émeither thevbactive. alkylatitve of thiees-aaaadpuhe/esthel redubive
imne may. then be reduced to the secondary amne in

gRingfioneiing Garcelylo8ENg ng agent at a tenperature

f

tenper o Hiose B ERas Retpfid shiil WRERPRC 1af ou

80substilyted arcsué)lsbmutedZalkomy gromﬁmlmtatrhedlateet(d):mg gieeated
di | b hydri d

Wi BBt BRBRP LG A aREn o h e 8o ditgesiom o

PBURINEE)ii a’rmapﬁmelgémwx@gowpﬁymtéwe a%hbi%bé% be

al dehydes or ketones include'  parafornal dehyde,
aiterurehysrd comaaspially berasiydeiepared usiag standard erogaiures

RehsERgk Kehise LofeaTL B 411 oroup, mey be introduced

described by Hocek, et al. in
Tet r aAEdrrmmveLSrS66r)1poaﬁ@§0256|2m\ﬂ@ (E)Qﬂlkl IPRRBPSR? is a hydroxy
{I82003/004619
or alkoxy substituted alkyl group may be produced by replacing the chlorine
group of intermediate 1(c) with the desired electrophile using procedures
described by Sugimoto, et al., in Tetrahedron Letters, 40, 2139-2140 (1999).

The 6-chloropurine intermediate 1(c) is reacted with lithium n-butane-

tellurolate (tellurium reacted with n-butyllithium) in an aprotic solvent (e.g.,
THF) at -78°C followed by the addition of the desired electrophile (e.g.,
acetaldehyde, benzaldehyde, acetone, methylethyl ketone, etc.) and then
warmed to room temperature to form the desired hydroxyalkyl derivative.

Alternately, the hydroxy derivative may be formed using the procedures



(1997). The 6-chloropurine internediate 1(c) is
converted to the 6- acetyl purine conpound by reacting
WO paoeosmsas ate 1(c) with 1-ethoxyvinyl)tri- n-bRCTIB2008/004619
under Pd(PPh3)4 catal ysis #bllowed by hydrol ysis using
a mxture of acetone and aqueous HCl (or DMF/ aq. HCI
m xture) at reflux tenperatures 5 to give the
acetyl ated purine. The acetyl group is then easily

cinpcabed dyileonard gtiahdn ok Qrgb€hietmus 44(25N 46 254616 (1979).

e i PUE b oo ST RS SSian DGR i S

dRgicafshrAdh BE-7838 folldRed by r@HH%H Withahé ‘a"ebﬁ'éd electrophile
met hyl anmoni um chl ori de, allylamonium ch de

dgd. oetopg loaatdshyde) techcomi the hydy@twwk;dbammm um

Ch or 140t 0EP BRI AR DAy i 5o SR8 G B
I‘@Bfﬁ%c@durbéld@%ﬁlﬁé’d/ sz |tad%} al, in EHeh. Isi%r’r’r?rﬁullat
oom tenperature. See gid, et al J.

dﬁé%@) 38 -39398(4@9%6%6@1%@0&&@9&1&tlvmbe\radmeq/dtmme
e el R U TR N B

dithithmeal uerdinictrn \ngdrids. Fine tmtla@mloéhdlfwn%@@%wﬁpm
ere R4

For .t ho qnds of Fornmula (1) an
eatment yitl gets mea'dﬁagaﬂfstSPP'ataédar\a@*kb’@ﬂgrﬁ@r@ﬂeagent in a
'smtébl'éeéiljl\?érﬁ (é C)telfBhydef réﬁavg%ﬂweyl }%Hé?) tﬁ]ﬁalﬂg%'nraqqme could

al cohol 1 n the presence o
tebntresucks) by reduntivagminatiors (decealioves. g. THF)

comert i pHOUF eRaBBles” Tecmablion Tt B Gioup can then be
pilgdstdd fo@‘?ac \aedd tddPmthe @dshes %Il&iﬁy‘dr%yldie?@% Wkg )-C(0)-

AI ter nati ve npounds of Formnul a

Qs (aryh @{@r%whet@rown&(p)scawftw uelbq s rgardgproceaes
f‘*%t“erm“ﬂ’c £ftoBo ofkMeih 0 bRG AR SRR % B srovmgney

pemxdieneed Ahthdsther nnbmthebyto Pugvidetovarity af substiuents (e.g.,
&r ah E 3h tre) zr 40 21 9-2140 (1999). The
Pi¥eetCnt '@’ joups,cwﬁaee@owﬁpﬁ in a similar

rasmwfa Qw@létrﬁaés §Lﬁ1*o|nﬁf'r%é’§ @tétel luriumreacted with
n- but%_ |t ium In an aprotic solvent (e.g., THF) at

-78C fIbel %m@r@upynah beadigiched o tie pyrémitiirse rr&:dety either after

(M TR L e

Hiastrates theimesdicion dfehd R Hrole pHesio &RIBNGEH i
derivative. Alternately, {@hemﬁgdr oxy&?elrl vat ﬁ@'eﬁ%ﬂ;me.

be formed using the procedures WO 2004/ 037823
PCT/ 1 B2003/ 004619
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15

41 descri bed by Leonard, et at, in J. Og. Chem,
44(25), 4612-4616 (1979). The 6-chl oropurine

WO ndoa/0smsds ate 1(c) is treated with n-butyl |itPCT/IB2@/004619

form the carbanion at -78@followed by reaction with
the desired el ectrophile (e.g., ketone or al dehyde)
to formthe hydroxyal kyl derivative. 5 In yet another
approach, a 6-aroyl puri ne conmpound can be prepared by
the procedur® described by Myashita, et at, RA Chem
Pharm Bul | 46(30), 390-399 (1998). The ar

can then bi/relguced ta the corrgspondi nnge ndgry

aIcohoIBﬁy dng with a reducing agent
['ithiumatu i um hydride. The tertiary al dohol,, can be
obt ai ned upon fo treatment with an alky nmetal reéagent,
such as afapl kyl Grignard reagent, in a
solvent (e.g., tetrahydrofuran, diethyl ®ther

Finally, an am ne could be introduced”by reductive
am nation (see above). In the &ove €xanples, the
resul tant hydroxyal kyl group an then be al kylated or
acylated to formthe desired kg'xy or acylate (e.g.,
(al kyl)-(O- 15 0-, (aryp)s 4
(heteroaryl)-C(O-0O, etc.) _s&ng standard procedures
wel |l -known to those skilled4dn'the art. Alternatively,
t he hydroxy group may be cOndensed with ot her

noi eties to provide a variety of substituents (e.g.,
sul fanyl, sulfonyl, etc.). THE &M noal kyl group coul d
be nodified in a simlar S¢lkkshedn to gi ve am des,

sul fo mq’gs etc. 20 The R4 group may be attached to
the pyISSUHRS AU tBE pBmiainedntermagiaied ) may be
HAIELSNR el PASLEERHOT, L2 B RPng “HERB. .

do furpr intéronediatec3(a).i indeinvediate 3(a¢ cantherebe \éGndensed wit\h an
2004/ 037823 PCT/ | B2003/ 004619, 42 R1 RL NN N N BH
@r@lor%‘é(ﬁgaml_@am@(y 'ci?ﬁ'fd ( nvaﬁye (§9-n@cid chioride, ester, etc.)

to give purine compound (). The cyclization may be accomplished using the
procedures described by Young, et al, in J. Med. Chem, 33, 2073-2080
(1990). For example, intermediate 3(a) is heated with benzoic acid in the
presence of polyphosphoric acid (PPA) to a temperature of about 150 °C to
about 170 °C for about 1 hour. Alternatively, the desired purine (1) may
obtained after the diamine and aryl carboxylic acid are heated to a
temperature of about 100 °C in the presence of a dehydrating agent (e.g.,

propane phosphonic acid cyclic anhydride) in an appropriate solvent (e.g.,
dioxane).

The B group may be attached directly to the purine moiety as
illustrated in Scheme IV below.
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20

I B-N\ RA N A(l) or (Il') Scheme Ill The chlorine
group of the pyrimdine internediate 1(a) may be

walea@plozrsesl wit h t he desired nucl eophile (e.g.,PeEniBo03/004619

conpound, al cohol, etc.) B33to forminternediate 3(a).
Internmedi ate 3(a) can then be condensed with an aryl

or heteroaryl carboxylic acid or derivative (eg., acid
chl oride, ester, etc.) to give purine conmpound (I).
The cyclizatiggn may be acconplished using the R?

pr ocedur es qggcrlbed by Young, et al, in-J. Ngh: Chem
33, 2073-2 6 NHL990) . For exanpl e, i nt er medVat
i s heated en20|cp/¢1d in the—Tad pr
pO|yphO§bH0rIC adi d (PRA)“Glo a tenperaturé of
150 Cto abd¥tz 170 C for about 1 hour. Alter
the desired purine (1) nmay obtained after tﬂg i am ne
and aryl carbéXylic acid are heated to a krat ur e
of about 100 Cin the presence of a dehydrat| g agent

(e.g., propane phosphonic acid cyclic anhydride) in
an appropriate solvent (e.g. 15 di oxane). The B
group may be attached dlrectly to the purine iety as

illustrated in Scheme |IR'bel ow. WD 2004/ 037823’
PCT/ | B2003/ 004619 43 g\m NNH O NJ-11 NH HRNO

A-~-Cl H2N O NH2 HNM(a) 4(b) A R1 Rlu
B-N C HNC >N§N cl - HN\ cl
= =
A A
1(c) 4(c)
Scheme IV
Intermediate 4(a) can be first acylated with an acid chloride. Suitable
acid chlorides (A-COCI) include those compounds where A is aryl (e.g.,
benzoyl chloride), substituted aryl (e.g., 2-chlorobenzoyl chloride,
4-chlorobenzoyl chloride, and other substituted aryl acid chiorides),
heteroaryl, or substituted heteroaryl. Compound 4(b) may be converted to
intermediate 4(c) using with dehydrating agents like POCI; using procedures
described by H.C. Koppel in J. Org. Chem., 23, 1457 (1958) and in J. Chem.
Soc., Perkin Trans. |, 879 (1984). The B group, where B is aryl, substituted
aryl, heteroary! or substituted heteroaryl, may then be introduced using
reagents like R'-B(OH)z , R'-Br or R'-l and Pd catalysts (see Y. Wan et al. in

Synthesis, 1597-1600 (2002) , and references contained therein) or

copper(ll) catalysts such as cupric acetate or cupric bromide (see S. Ding et
al. in Tetrahedron Lett., 42, 8751-8755 (2001), A. Klaparé etal. J. Am.
Chem. Soc. 123, 7727-7729 (2001), and references contained therein). The
SNAr reaction may also be useful for introducing electron,'deficient
heterocycles (see M. Medebielle in New. J. Chem., 19, 349 (1995)).
Conventional methods and/or techniques of separation and

purification known to one of ordinary skill in the art can be used to isolate the
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1(c) 4(c) Schenme IV Internediate 4(a) can be first
acylated wwth an acid chloride. Suitable acid

w@hdoatsmes (A-0001) include those conmpounds WhRPCEIBR00XE004619

aryl (e.g., 5 benzoyl chloditde), substituted aryl
(e.g., 2-chlorobenzoyl chloride, 4-chlorobenzoyl
chloride, and other substituted aryl acid chlorides),
het eroaryl, or substituted heteroaryl. Conmpound 4(b)
nEympeuntsofehe @redent invergionpds atell 2l the wesiong imtetiediates

dehydratin ents |i ke POG Si rocedur es . .

d@%ﬁ# @b‘%e%y aﬁgv%. t%bw%fﬁl i@u@lggﬂ&«aﬁ? ongpf ordigary skill in
i ,

(B85 riheb I dugEhemdpRecany Bes bl Bulpaioronythin

grrgbsurhdigeidochirpmasograpby t(HALC) dediemer dapyiatography lusing

orion SRS sich pSRaREdiel and fufieaer ghtctostasty),
QEBkREHAtioRDId 4fifPeA?AQRe., liq@AadiqUuRf) &xEReasH tHndUad

therein) or copperél ) catalysts such as _culprl C
acet atldheoeoropeunds ot b preserideveantian mgy & igelated and used

HErgPUTh W et By ReeR e, Ao Bt §9 P8 dpavor

neidesten i teant sane’defdret@indrgaribanddanicastsicia My
al so be useful for introducing electron. deficient

HATRBEPITdEe perreiinirsiion; Wifla may Recosporairdrinto e
3SecdiBd7a in i&‘ﬁ%b@g- | 5 %B%rﬁ)@%ﬁ ﬂ'?é’éé)é%{nsg&égfbs WeSpdted in

separation and urificati own to

avidicaiing th&ifinkl isnlatioe end puwrificabien of eccanmpas, ar &ytseparately
VO %004{ 037823 PCT/ | B2003/ 004619 .%4 conpounds of the .
sPading he RODRS ’ oL Rrogiyg wih g spitable p ic or Inorganic acid or

ibaiseraiedsalbasg thebak ahid fofinel 0 RepreSeritafld A hchide the
be wel | skill

-known"to one of ordinary in the art an

rergirahemids ,hydee chigriden hydreipdidey pelfatef bisuifatennitipte mogtate,

¥ S | 1 Ui r .0qr PLC ol u
N e B8t T AT ORE Pb lonSE. Yhrte,
$auraten ngsibte, bodatehbenientef lactate mHoghat) hexafluorophosphate,
recrystallization, and differential (i.

§ €., .
PERGFRR PURNale. Ryl tTPBRatee Elisiey Tealeate; fumasatg otiepinate,
[ ' LSl ; u per
Zarehe RORRG e, HPlen? WlRhetond®, Refibioitte 88, e
salrylsubonatatsaltapandthe likedr Btederrddh salte ohthesedrmpdunids afrthe
ni.c_and or gani

O L TR O W O
salts may include cations based on the alkali and alkaline earth metals, such
as sodium, lithium, potassium, calcium, magnesium, and the like, as well as
non-toxic ammonium, quaternary ammonium, and amine cations including,
but not limited to, ammonium, tetramethylammonium, tetraethylammonium,
methylamine, dimethylamine, trimethylamine, triethylamine, ethylamine, and
the like. See, e.g., Berge, et al., J. Pharm. Sci., 66, 1-19 (1977).

The term “prodrug” means a compound that is transformed in vivo to
yield a compound of Formula (1) or a pharmaceutically acceptable salt,
hydrate or solvate of the compound. The transformation may occur by

various mechanisms, such as through hydrolysis in blood. A discussion of
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nol ecul e via an ionic bond or as a conpl ex. These
salts can be prepared in situ during the fina

w0 s@asisen and purification of a conpound, or BI/IB2003/004619

separately reacting the cdfpound or prodrug with a

sui table organic or inorganic acid or base and
isolating the salt thus fornmed. Representative salts

i nclude the 15 hydrobrom de, hydrochloride,

ﬂhrysdr&a cofoprodruwsfpawde@ubw frigachirandr At Steligs Pra-grugs as

B HEMR B L3S PG SRR s, e

BRAGRAtBIe Caslidrten DRH SRREIre edhExialdrd @, m@pmﬁ@can
benzene sul fonate, tosylate, fornate, C|trate

ﬁﬁa@w@eutwahés%@%aﬂ%%m Rergamor Kresst 98 napht hyI ate,

Ty QPR TR G o R e €

cérbbhﬁld:atﬂ@wmmnaf gtdup, amredmgtcammmprls@ aar%tdmfermed by
nmesyl ate, besyl ate nd hy?roc loride s Jhe sa
weplaaemt ﬂh%mﬁ PesE & filae éPlQa@rOUQﬁ’&‘ﬂhPLQéW%é“Ch

h
é CW'%Q,%C ;@%ﬁﬁlk Mn%{h%ﬂ '1t(lélléé‘ﬂoyﬁﬁg§’é1ﬁqu{9V|ng from
mmgtmb@n atoms)| umetquja‘t-ea%kmqyl@mmthyl mavingdfremi ;to 10

| 25 b

SbpRaiens: aliirmprviEtaefiy harhb it 2 o RtRIPE Res.

w(gmbiaydaaﬁbﬁﬁoxy)@tnwhbwhgmdﬁﬁ4 tbm @éﬂb)bhaa”tbﬂ\%, 1- methyl-
am ne, ‘and erge, et al.
3- (a%ﬁ&ﬂ?ﬂr b@@Y'OXY)@ﬁW' mawg(f mﬁ)to Wbpérfﬁpnﬁr odr ug"
SR o IO SR e v 1
MNé(atl@gble?ﬁ)@lnyl)a&ﬁ}dwmyahmmg frooh 4dbel Qodarbbe atoms
ﬁ%@ﬁm”%w cr&é{pa%cfioﬁhf’é‘%@ﬁ%a Veloctto- 3 s b
T
&ﬂll?yatr}l]Wciw%maﬂkﬁsarbm (CeCh)atky gﬁxdampmdlho-\/ol
e um Series, and in

@(raﬁ@\/&sqrﬁnerrg&"%@) )ﬁmwfug Desi gn, ed. Edward B.
Rochegirig:fy, ﬁaé‘corﬁ éuﬁ@%f?ﬂ'\"e' &@Eeﬁﬁﬁ%hﬁﬁd &ohtai@ an alc?hol

Per ganon Press, For ‘exanpl e, a conpound o
funetipnal graup, meoctrhg @aomfarmed N tbarrbnba;zemna@f the

%&ﬁt@'ﬁ"%yo e aiPBLAR R kU BB e o of (e

?lé&%méﬂhyl a -EQ(@;U@s)sLN@hoyl@SﬁXe@iyl C8méthyl1-((C+-
é C12 al kanoyl oxyrret hyl, 1 anoy| oxylzlet hyl havi ng
patiangyiosy ketays fonC e)la&?%ycarbonyloxymethyl (C+-

&5 BRI arboh ARG BN ) sURE MY, RV CigaikaRoM o latninB(C-
Ca)alkanoyl, arylacyl and a-aminoacyl, or a-aminoacyl-a-aminoacyl, where
each a-aminoacyl group is independently selected from t.he naturally
occurring L-amino acids, P(O)(OH)., P(O)(O(C+-Cs)alkyl). or glycosyl (the
radical resulting from the removal of a hydroxyl group of the hemiacetal form
of a carbohydrate). '

If a compound of the present invention incorporates an amine

functional group, a prodrug can be formed by the replacement of a hydrogen
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1o carbon atons, al koxycarbonyl oxynet hyl having from 3
to 6 carbon atons, 1-(al koxycarbonyl oxy)ethyl having

WO p@a0d78e» 7 carbon atons, 1-nmethyl - PCT/IB2003/004619

1- (al koxycar bonyl oxy) et hyl 4maving from5 to 8 carbon
atons, N (al koxycarbonyl)am nonmet hyl having from3 to
9 carbon atons, 1-(N-(al koxycarbonyl)am no) et hyl
having from4 to 10 carbon atons, 15 3-phthalidyl,
Atom o theobmiieogsdup \gmhmagrbup wroh aastlbrmamqnyj, RO-carbonyl,

BIRR A hg N W EUREns R R Earb hdgrendetBY i fholatkyt, (Co-

'&g&ﬁk&ﬁg}/ r@g’l‘ﬂrq@%gﬂj’H?M ls(eglzafﬁg Iadc 5Yﬂ|né'ékﬂ/l or natur?l -

rrolidino- or norpholino(C2-"C3 ky
%lrﬂﬂhb@é)}mmurbl a-arpimpauyld-OIOH G Q) OA8 evterginvé g I—broC1-C5)aIkyI

é;%%%‘éﬁfff?&%‘é)%;%@en%%ék‘éﬁb‘i@”%'ufy g@e mafuééaﬂ%@
%8564}&&@13_\/ %%ng%rﬂﬁi%(wl 2%1982?19? kanoyl oxy et(th/-I

Deﬁmk)}’lahnrioe(lK)@l-C(%)ﬁl Wiaerejn ¥xis) tdryhethyl and Y; is mono-N- or

b kAT B, erainp, PbgREyGy] or pyrolidin-1-yl.
(CL- Cehal &Rod undsaoﬁﬁbgﬁéééntaﬁvéﬁﬂbﬂl mmh? o wveﬁwe

and a- an1noacy or a- nlnoacy -a-am noac
értetmed latasr) myyto:gaaumymmetm:e@mm@htcepteg%l té@t@@rer, then

t he nat é inf q?fn%?i%tég?"ﬂ %8"%1 ,6 d’i‘f‘f% %ﬁt s@é?ﬂ %cgﬁ')aﬁc forms

r(@@“'éddﬁﬁoﬁ‘fé?@ahh%éﬁ@ﬂﬂ@dm@fs)aIth}Z@Ht@Ndéd giaey of the
hem acetal form of a carbohydrate 30 If a corrpound

@ierpm@omelwefﬁfms of i indermasiaiep anstaamprenngds ofdhe present
AR O B B 080 25 1R A, o apar

lRETHd Bﬁ&@ﬁt IBﬁ)éE{ﬁ& %ad{{jmom J thetdwesmt:in‘eergmwnmaglesaalll
roup such as ca onyl , ar bonyl. NRR - carbon
e Hie(R6 SR PReiTang] BaRIeT n REhSRUBRIEJ TN THERBAT
rﬁogmfdfqh@?#&ent iR h inWrpBrted E‘H@)‘O‘blé Bord Bﬁb%@éd

noacy natural a- anlnoacyl-natura
amgnbotmnyl Gis~apOHpaX-DpaNs, athwebkias nvixiures, greendsieged ywithin

Y1 wh Y Ci-A4 | kyl d
eﬁgopz%ﬂy%lg}%%o% car bg:()?l(?ll ?:GI) ZI (kyl ) atiol an

anm no([idstefocthéid nixturaygar\be @epdiatdll Mié %lr individual
C6) al kyl am noaln\%l C(Y2) Y3 vvherel n Y2 is H or nethyl

Siastersoisomes ed?aswf efRhesicabsheminahifiesences by
TRERBAS WeR kWl tlbBa Sriibd B tHY &t U & By ¥hromatography

~ and/or fractional crystallization. Enantiomers can be separated by

converting the enantiomeric mixture into a diastereomeric mixture by
reaction with an appropriate optically active compound (e.g., chiral auxiliary
such as a chiral alcohol or Mosher’s acid chloride), separating the
diastereoisomers and converting (e.g., hydrolyzing) the individual
diastereoisomers to the corresponding pure enantiomers. Also, some of the
compounds of the present invention may be atropisomers (e.g., substituted
biaryls) and are considered as part of this invention. Enantiomers can also
be separated by use of a chiral HPLC column.
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The conpounds of the present invention (including the
inventive 10 internediates) may contain asymetric or

wa@bionmb7seent ers; therefore, the conpounds andPCT/IB2003/004619

intermedi ates may exist in4different stereol soneric

forms (e.g., enantioners and diasteroisoners). It is

intended that all stereolsoneric forns of the

i nt ernmedi ates and conpounds of the present invention

as vverﬂheacmn'rpammdesf theeresdnt invearitiodi mgy eaiséin gnsolvated as
resent .inve

ture r art 15 of t tion. In

149 ShlveteneOpme S iatuaiver Bip B ep i G et suctas
JRABE et ANSH P AT KL BAL if i8 PR 8ed R4t tRE MRrRionidmBrace
intermediate or conpound of the present invention

|bnﬂDB<pJUB’wtCEandwdsmlbaT@dlfOﬁdS or a fused ring, both the

crror adoh A4 FoseoEHER B TareoRled hid Rbfi g of the

Présdra iR@RiontmaY ¥kidt ﬁ‘ﬁdlﬁ@ferheaﬁ@ﬁwmtf@ﬂns nrd &lheuch forms
i ndi vi dual di ast ereoi soners on the basis of their

@wgn&aac%wﬁhm eigoperd e veptioRe e dermeiaut ke Pr
} ﬁ | Bfhrk By Enﬁc@fél isOtHE |ﬁé(reﬁk‘éﬂg@tlé’é]\5vﬂg?yare

I onal cCrys I'zatl on ant1 oner
mpaiomk/edlww vieccatore eheryy drder niaoit éxareplec pmtom tadomere
st ereoneri c_m xtur acti

P @5 BW?QE%‘P'FPQQWE\%%) 'EB'HE@&W&W‘E‘V@S'OE‘E Viggnigration
%F)é gj’ry sueHGR 1&%o @nﬁhéﬁcﬂlmlﬁbfé?ﬁ%m@'ideﬁéﬁ?étlo?lsa% dpecific

separatlng the diastereoi soners and
@aavmle phg p(retogl tautoyiokrds ariimigazote maiety wikrelthe hydrogen

di astere ojre o t he . orr sp ure

SR TR BN, Pl BRORRE PR fAE sBcBrerp jciuce
HteRRMvel RN bY %br@BMlzbﬁo@bf opnewTeRs boAdin electrons
substituted 30 biaryls) and are considere art of

this iTHeRTESORL INERRAN @Jlﬁﬁleﬁ“ltfaﬁe%lsél@pi%Wslé‘B& Gnpyunds

éﬁﬁ}ﬁo@f%g@}‘ B‘é{%g@ﬁ hf{t}lﬁ%lgq@%eﬁ,%gn%ggéf \Pﬁl%ﬁ?a?’e identical to those

recitealt rhermnmwt forithe fact thatsoievat mdrastomeblre eaalsmﬂd/lay ed
fg W th rg rmaceutically acc tgﬁ#&e +vent§]_‘?3 such ,
8 VEI9 AR AHIAG Maghar E“ﬁ’és I rept frem HeaHarys mass
bhﬁﬁasts%rhﬁélelﬁ‘édéw fSUfﬁ’c! ﬁPﬁ‘etuF@t Ex§r9:| Ks%tcﬁqsé‘tﬁﬁes that can be

unsol vat ed forns. I's al so possi bI e that
inqoepcpr@mdatré@ then mt@r@msbatﬂa Or ehNee! ndp roéilme]tnvlenv@mncmme

28 & wdlpgbh SiBRh RO BepebBRenr s i fBfbrine
U&fﬁwé,&iﬁﬂ chilatihensuch &8 2H, °H, V', ", 140, 3N, N, %0, 70, 80,
$1p, 32p 38g 18F 1231 125) gnd (), respectively.

Certain isotopically-labeled compounds of the present invention (e.g.,
those labeled with ®H and ™C) are useful in compound and/or substrate
tissue distribution assays. Tritiated (i.e., ®H) and carbon-14 (i.e., 'C)
isotopes are particularly preferred for their ease of preparation and
detectability. Further, substitution with heavier isotopes such as deuterium
(i.e., 2H) may afford certain therapeutic advantages result’ing from greater
metabolic stability (e.g., increased in vivo half-life or reduced dosage

requirements) and hence may be preferred in some circumstances. Positron
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"tautoneric form' refers to structural isonmers of
different energies which are interconvertible via a

wO ow4e8mey)y barrier. For exanpl e, proton taut OPET/EB20a3/004619

(al so known as prototropic48autoners) include

I nterconversions via mgration of a proton, such as
ket o- enol and i m ne-enam ne i sonerizations. A specific
exanpl e of a proton gau;3 is ap imdazol e noiety

wEMiagtseoRgssugRAS 1R %t@daefv@r@maeﬁd fet pesitron

T AT TR 0 e

bbeuparese Motbpizeiht lnbsledl conpotidiceihe present mventlon can
|sotop|cally | abel ed conpounds of the present
oRVerly B¢ RierarefibYiipliontes RERfiesugey anplpeaus tethose disclosed

Erﬂﬁ%@&%méé’ ahBRﬁ'% HEELL PN Gtk b%y{”’a&? a?om La

one or nore atoms are replaced
sotepticatyclabeks! reagensier au*rdmesotbﬁicﬁaéiydabeléd oeafdre.

t [ tur.e.
Bamppsmandia R erTia RuaaD o R Tre B8 Yingeses.

EBRditihE bﬁa%ﬁreérs%oeex%&swByl%aﬁﬁatslhs;dl @%@pfdr ﬂgands (e.g.,
i nclude 1sotopes of hydrogen, carbon, nit

OBy eacephosplagonists)s therefiore famhem@nbodmmm@f thengresent

ch 3H, 11 13C, 14C N, 15
R4 o 25 ma5editay Soimpbgon tmprishi a Hetaptifitalys
@‘fectl‘\%s@lﬂ@hht/@ﬂ & cofpbliad of tsPpaeptlviintiohahed
npounds. of the present invention (e.g., 25 those

PB%@EF%Q@WC?HY QFP%mablféR’}F'Fﬁ?@ ddeen}|oriGaré&mpound and/ or
subst J’Aﬂgébca forrdfat nﬁg 4%5'@9@%’@@&&1 ic§mpto'uff\ﬁetﬁl the present

(i car opes ar
mentmlm Iaadleycemlef aliluent émxduhent Sask@lefcamap,adnhien@and

and . det ectablg Furt her |tu i on vvlt(;] heavi
PpisER e 6l keowa e Bossrakifed AR {ICHdR Materals
§@éH 85 BafuHyAPAES] \ﬁa%is/ IBO8SIL b%%ﬂd/bf‘@w&l‘iéﬂlé gb@%&%

0O netaboli¢ stability (e.g., increased in viv
hmmphum@rd\ydr@@mnm@e, gelefquumlensmiver)tsawaterean@ the

B i PR T S T PR ER, vl Rl aynet the

sieahsamdlRipod8ior iHich tiedomBbund ®f Hseprdsehonveatior fPn
enl ssi on tormg?raph (PET) studies to exam ne substrate

beipgAnplied o Alyailie @re ggmr@HV@slqo;ed bawedan @@M@Gtﬁnds of
;églspﬁrz%aew pé@zsggte,kmam e gﬁggfs%h% K%ggsgftsna lhétered

OW ng “pr ocedures ana ogous to i'SC osed
tohee nBrhienak s I regelieral, isafd k@véxtarepré e®nHexiel aguesius\solvants such
abel ed ea ent for

?S.'%ﬁls érf#%p@glr |n§)nlrt§g|tg|%5 cal | é‘@qlare solub e ormiscible in \%/ater

Suitable aqueous solvents include water, ethanol, propylene glycol,
polyethylene glycols (e.g., PEG400, PEG300), etc. and mixtures thereof.
The formulations may also include one or more buffers, stabilizing agents,
surfactants, wetting agents, lubricating agents, emulsifiers, suspending
agents, preservatives, antioxidants, opaquing agents, glidants, processing
aids, colorants, sweeteners, perfuming agents, flavoring agents and other

known additives to provide an elegant presentation of the drug (i.e., a
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ant agoni sts); therefore, ardther enbodi nent of the
present to invention is a pharnmaceutical conposition
conprising a therapeutically effective anobunt of a
compound of the present invention and a

péran peleedi of thel presentciape rtiv reoeplcampiaosutical danepositon thereof)
carrier. A typical formil ation is prepared by m Xi a
SIS raREAchingot e hAtmacH s dracictl e medicament).
di | uerth@forfifatiirRthay Bel fraphReLding 8bfveftidriienl

15 excipients are vvel?/ kn%vvﬁ to th'o e s‘ﬁ?llé‘gﬁi ns%toﬁfggnand
anxingharqogduirke net@draple, theulk dsug aubstapde iteescompound of

T R T Y DI H———

sotydodextrinalegivativndr biher khowa.coristeRaidn éFgérﬁQ is dissolved in
Ca”"aﬁ%’ di l uent or excipient used wll depend u?on _
thalitapia selvent inihegussenes olpne Ar mese obHsoexripients described

iy . ! 0 o ad. _
PR TSSO RSk AR £ BRI R
peresowsesticall dedape fornes tar proakiesa easigRAMrdliableedosage of the
gﬁm' ni st.ered eral, safe solvents

. [, 1
b Rt Bl AR SBatioearlael el donaaabie aiepuct.
ot her TRNph&hEcRBENEHSpSNEdN Fdrﬁfoﬁﬁblg%ﬁ)u@g amgétmnemay

in water. Suitable aqueous solvents inc
dena@iagegrio pyvasiety gf weps depengiopyupomthe meethby amsies for

: 0 c.. and nd xtures fhereof.
FRrpistom b re. En AR ToR e bhah See s
soataihezhadngdepbsited therdintheé pharmuesiticgforeRMdton in an
| ubricating agents, enulsifiers, suspendin agents,

APRENALE R, Syiableomiriners igavell-kioowi énthnse skilled in the
' ' j I S ener

St 01 Y ERTRIO B S O 0SSR D8

ampaules plastipbays, destahcydindges) tandrine diké atThercapftaihbemay

% . % .e..,a W 200@/ 037823 P(%T/ | B2003/ 004619 49

e _h‘é*_eeo? 1ATRSTOOEATSTTRYIEREI o PreYeri indineieatiaceans to the

contefs bf e paraagefl In a@ﬂiti%hdtHé“cdrhﬁingPHHQ @%PHEﬂé’l?_H@‘reon a
duct (i.e., ned ) . e

t he pharnmaceutical produc (i.e., _ canen
ahatthaitdesesbaaiheeonieatsofdte sontainerorfteniabehaday also

' ' 141 procedures. For exanple, the
ﬁtﬁ%?ﬁg%&%&d‘é’ﬁt@@?e compound of 5 the present

i nvenfliherpresentinbéntiohefdrther providds@ nfethb® B tebing diseases,
conplex with a cyclodextrin derivative or other” known
EB%F'@%

lapg(préjé%mj%s medulatachby sannapinoid receptor antagonists
in an animal that includes administering to an animal in need of such

treatment a therapeutically effective amount of a compound of the present
invention or a pharmaceutical composition comprising an effective amount of
a compound of the present invention and a pharmaceutically acceptable
excipient, diluent, or carrier. The method is particularly useful for treating
diseases, conditions and/or disorders modulated by cannébinoid receptor (in

particular, CB1 receptor) antagonists.
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a suitable solvent in the presence of one or nore of
the exci pients described above. The conpound of the

w@e@gmsns23 nvention is typically fornul ated i nt BCT/IB2003/004619

pharmaceuti cal dosage fornd0to provide an easily
control | abl e dosage of the io drug and to give the
patient an el egant and easily handl eabl e product. The
phar maceuti cal conposition (or formulation) for

appl i Caelimimamainvelstgaiaarislgact innh(mte(hth%ttlye tillondys diseases,
on .t he, net hod adm, ni s t he

di
G MoRErR BT §isoRiers s eratigiec s AR Feosiiatios
%ntéétfmﬁhn@étlﬂwwﬂje%%’@' Ly Bﬁfrgj BisbPeer, anorexija, and

pharmaceutical” formulation in an approprlateform
Swilirdd), weighidegsner eonirad (wel | reduelion inccalerds er kiad intakei, n

Pl bRy gttt RRaE dedidafca Bl &Epiessione
dciar ¢igbidegsssychosed, fsehiziolpﬁrenwebeiwﬁcﬁeh@ddlﬁm’ns al so
i nclude_a tanper-proof assenbl age to prevent

|SHQP5Q§|8§¥§I ofar@weée—r@latqdqeeh%\enﬁse(ﬁtgs e@ndm@%@ngg@vonance
b 0B Qb0 A AT B SOIGR lace

blnefek@tr.@l) mtaﬁcsaoabmsm laddiéctiap mgmdem; enpalsmxtygslcoﬁblesm
{zrese vent i on urt her@l%r ovi de

¢ 8atd ?@“Cg §§e§d icQhan ﬁ’?pﬁﬂ Qﬁ'e 'HPE’@P%&@atmem for
@B@Hnéﬁ&d c@vnﬁ@%&iﬁh@ﬁ'%d RIS redBHRSHPHH §Ib§hol' iftaka),

ani mal that includes adm nistering to an animal In
itelertcof akyiseH €25, we&mmddl@thmeeamimn arud/oy/depéradaroee

B e dseftuEReE MBSaRe resierBhaR ieinp s Pigk vt biRbacco
a3Mukiig)oHem@nlg ipeliithPdnfiery N Ss Fthdimee s idistasandementia
phar maceutically acceptable excipient, diluent, or

@aemr@r vagedandementia.gniidepgeitivasmpaisent;iagegielated cognitive
‘d'égul 2 g Nhd g %@ﬁ g‘hﬂ v% dis Qs )399%%4 a%ﬁ%g;ﬁﬁﬁ n aarles (e.g.,

can rnoi d recep
@%ctrleedémmy) mmtuarg@mcsrders ‘eﬂlémlllg%t?ém%stmal disorders

PCT/ | 03/.004619 50.P at
(R BEtn o SRS e iPh Py Resth g ap B ©
aRehA6N BLAGH Q@mﬁtyaf@oraeﬂykene; bYHGROAADHBEASL AEERbEN|

ant agoni sts: eating disorders (e g., binge eat'ing
diahstesr, anorexia, and bulima), wei ght | oss or

contr I on lorie
cont " ogkuyy, M ADAH LBl B Boa o
atey psefal irdegaterpdiesased)icoatitions] sradiseiders ey ebf® asdulated
schi zophreni a, behavi or al addj cti ons
by cannabinoid receptor antagonists. Consequently, the compounds of the
present invention (including the compositions and processes used therein)
may be used in the manufacture of a medicament for the therapeutic
applications described herein.

Other diseases, conditions and/or disorders for which cannabinoid
receptor antagonists may be effective include: premenstrual syndrome or
late luteal phase syndrome, migraines, panic disorder, anxiety, post-

traumatic syndrome, social phobia, cognitive impairment in non-demented

individuals, non-amnestic mild cognitive impairment, post operative cognitive
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suppression of reward-rel ated behaviors (e.g.,
condi ti oned pl ace avoi dance, such as suppression of

W@ o@aiosrs23 and nor phi ne-i nduced condi ti oned pl aP€I/1B2003/004619

preference), substance abus$é, addictive disorders,

i mpul sivity, alcoholismio (e.g., alcohol abuse,

addi cti on and/ or dependence including treatnent for
abstinence, craving reduction and rel apse preventlon
déclirle; disorderstasseviated withdmpulsineskeliaviours (suekiaggdisruptive

Ll
B oG ETE L oy X Dep FRRR SR G aisfond o
RAproVBARSE ticSdiBlidess, coheiiendisarder rahldlltﬂl onpositionay dehsst,
Al zhei mer's di sease, denentia 15 of ea} in vascul ar

diseedarn. adull nerseraliy dispedensdaig-nRerderlhgeRerspaalify disorder
I

6ad gg\pge{d@@f@eﬁg{mé\ﬁy dwdg?g &k?aséasfg&gﬁégwwm PSSR

dehavioutst (g)g., sebstanee dbese,qeraphitas laeosgalf-mutllatlon) and

T IR T -
%gﬁo‘?ﬁ‘éﬁlgnpé*ﬁglﬁ'iéal Hﬁﬁgb%’aﬁd %%h@ﬁnorﬁéﬂd@) obsessive

rki nson eas I'1 20 di abétes.
Somputsivegd r;zprctdnechrorrm:fahgse eyncﬂ leee rsexuat dysiveetianoin males

bed, h
E5arrporure s iaBiloseUat sys kbl et g56iers o
@%ﬁ%@lgﬂoueegs %@ﬂ@ép%u@@hﬁ%ﬂﬁls‘iﬁ me@a@ﬁw@wmfe nidvement

conpounds of present invention (including the
disenderst spinal %md 'WHB@@@@@%Q%@UBGM%‘FT@? Rgrvops Wﬁiﬁrﬂée g.,
HRE e, RO e RIAERl & gkl ons
diszassesse. gc; @ndiephalitis @nuieningitis3, ou:aidmaémlammsol'ders (e.g.,
cannabl n re tor antagonists may be effective
mbgsis p@’@?@ﬁi’@? syndrome or |ate |luteal phase

Syndr PHE. coWl)}ﬂ{c}ﬁig%e%? th@%?éscerﬁl.mn%h caf'bed &dminifRedd &Pa

traumatic s socl al phobia, cognitive
pabmtratemsaga lenats dethernaage of ified ab@luita@ £ madoabetbé 000 mg

A S b AL L S LN T

#ﬁﬂf@qmb@d)f\fﬂdrﬂﬂ abou0.81 g lttehaaummsrr@sp@*kn@@ram body
di sruptive behayiour disorders (e

M'ﬁt@lmﬁ“&%ﬁéﬁ*ﬁn%%‘&M@Yﬁfewmﬁdﬁ”éh‘“w ingheaansriel dosage

‘a%rfqeam%glrb% %ruof % %lb%h erso r(? ality d W%yg of Itﬁ% ght&e"t

beindeirdatod, merlammalledtmutda cfcadheinisraéiod, tkletpart]cmlar compound

4 Ber 9 2 f{)@tlggtelgelds a?r{cfj ’319) like I'ﬁ‘?aggtserr%?ns ?lohaotf%sager}anges and

optimal dosages for a particular patient is well within the ability of one of
ordinary skill in the art having the benefit of the instant disclosure. It is also
noted that the compounds of the present invention can be used in sustained
release, controlled release, and delayed release formulatipns, which forms
are also well known to one of ordinary skill in the art.

The compounds of this invention may also be used in conjunction with
other pharmaceutical agents for the treatment of the diseases, conditions

and/or disorders described herein. Therefore, methods of treatment that
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behavi ours (e.g., substance abuse, paraphilias and
self-nutilation), and inpulse control disorders

w@ eoog/o378eht ermi tt ene expl osi ve di sorder, kl ept POEIB2893/004619

pyromani a, pathol ogi cal gaidling, and
trichotillomania)), obsessive conpulsive disorder,
chronic fatigue syndrone, sexual dysfunction in nmales
to (e.g., premature ejacul ation), sexual dysfunction
iimcléderatiednisidiringradenpowids ofltbe présany invesitieapn @pnedation

ode ener t|ve \
it e BHett e REL A4S S Sl IR Bable .t 1 o
YPHEed 8BEAR tat maly/RUIBd inSsddrAkiRation with the c&\é)ounds
neur odegener ati ve di seaSes or toxic or infective

@ $harpeesepkinyentien giide anti-obesithaaemgistich)as apolipoprotein-B

SREUPHARR o EIm G REcS hepRer predul GRRTRATI P B,

MCRdtt‘r‘a?d)mEt%r eHoleoystokipii-Ae(TCIKMA) dz@@%s | revRbaminE fdiptake
ran fromabout 0.7 ng to about 7,000 ng per day.

DTS A8ueh aﬁ@lbaﬁralﬁ\aveh@ymmﬂwwgmtsMremerglc

Breiol 3G, PR RRRRIS ol bR BB o3 iy ity
muélén@mﬁeisimmmigehornmreo%pt(ﬁwdaldgs I5H112we@@p©fr®bon|sts
dosage range may, be required dependl ng upon the ag

aelanB; WGBFE‘F% hg(ippe entagenigls.'erlin Bhe Q%@r@tmrﬁnl@@an
eRtelopPATBL b abiRls, ARrpRhEhts SRR M or (ucr

dedayehydiolpstatmd.e. oplistat)| artoeaiipagénts (augaas iachdrabesin
tient,i [1. within th bilit f . 25

Bhn el Melutaridd Y efent adabny st ShvBhinetic geptse

'd@ﬁ?@ﬁ&iep@r&i%étékﬁr% ot én bﬁal@b&ﬁeré&)‘f’tgﬁgcééﬁhcélﬂ ﬁ“eceptor
onpounds of the present invention can be used

@ggﬂﬁtm@@amﬁspa@@e orexnteesntetantapenists, g[magwlklaﬁﬁﬁpbphde-
LRGP A0 ol 50T 005 AL AP
froirs Regaa@ﬁdndhhmyacadmmalbelmsérhrryiowanNMmid Prootet &
er pharnmaceuti cal _agents for the treatnent of
3’2‘?@1 @B Bany. CSREINABQHIchiaman agoytivalated Riein (ﬁéiRP)
LB AR o BB, B D ol Maonsts or

mmrse sganisisg neurpoedidd) cfcepta ggorsiatandrthe tike o ®ther anti-

BBEo bR S nflisihe i re Rt Roenlp SEhlnsEreeinotiGy. 8 el
HEGWIN] Or WIMNY Feidilp&p Pfafréhtlimﬁ ISR rh%ﬁanm'sélbgur@r f56Ré of

i nvention include an obeS| y agents such

aptinapyiibndha s

Especially preferred are anti-obesity agents selected from the group
consisting of orlistat, sibutramine, bromocriptine, ephedrine, leptin, and
pseudoephedrine. Preferably, compounds of the present invention and
combination therapies are administered in conjunction with exercise and a
sensible diet.

Representative anti-obesity agents for use in the combinations,
pharmaceutical compositions, and methods of the invention can be prepared
using methods known to one of ordinary skill in the art, for example,
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5 secretion/mcrosomal triglyceride transfer protein
(apo-B/ MIP) inhibitors, MR- 4 agonists,

W@ b@kmaisss oki ni n- A (CCK- A) agoni sts, nonoam nePCEURNEH®@®4619

i nhibitors (such as sibutr&m ne), synpathonm netic
agents, R3 adrenergic receptor agoni sts, dopam ne
receptor agonists (such as bronocriptine),

nmel anocyt e-sti nul ati ng hornone receptor anal ogs, 5HT2c
s dpine Agorie prspared asldeschibedincdrd. rRati N@ HO28629;

AR e Bt e T 0 B3 e 285 e

I3n7623888>r§nd SHBtat B Beehropbysl 8k desémedlin U:$-Pat. Nos.
orlistat), anorectic agents (such as a bonbesin

8554 445 é cobe 6134020 V7 raockip BB G bl besabove reited
3 BT Pl PRBB el EROR R ERERor “15 agoni ot s or

ant ag@thst suitalil@phBrmacanical ageiaanal mhy be administered in
gl ucagon-Ili ke peptide-1 receptor agonists, ciliary

FEmbiRatinsvih the compopsds pf ts@ RRsRNNaYRNtRRINChisiecagents

f t

A e e o
ah)glpmp'lem hyaomlopd@(MSo kﬁéﬁRRbnder ittne bademsmeg?tybelnﬂn) and
SRS ot S0l o) P et BB AR B G
@Bﬂaﬁﬂ?e iK&gerfts NQichead bp ?rﬁeﬁﬁhﬁé’) A ehth{éJQ' ?ﬁallnm

he preférred agents set forth héerer nbel
L&’ﬁl@mram Gnﬂdertbé"’ aedcﬂddﬁralﬁﬂarand agentsitg hiteabilaohelism,
ant_ di sure t,0 one skill t he
sPEh Blonioid ArPSctifsteuf codalffbxaut (bl dt ungeh e
seldenaed ReVIATVNEnghakbeleRB), R afirdim (ws@kn@whnﬁid@tr the
si butram ne, bronocriptine, ephedrine, leptin, and

HaganamerhrtabHee ™pr é’ﬂ‘é aa@rmpros,aéﬁﬁgﬁ dsown ltrh?@ré'ﬂ%sent

~ irﬁ&@ﬂéh@%%ﬂgralmﬁ'Iﬁ“?&&ilﬂgn té@éf@? 'f@rsreahgln cg'loi WithPawal

I'n conj unc exer cl s'e sen3|
Rempesns ey aleoemi ¢e—ab&mlst¢retge§mt:h a‘sohienzsﬁlazedm beta-

i natjon har maceut i cal nposi ti 8
1 ClGiHe . SaDB I ER o R AL BoaP JaDRR Y
(ﬁé%ﬂﬁn OWrehim&moP hicBh8iidhaly pidfétdbl 6915drtn stefdd inl OF

exanp 2004/ 037823 PCT/ | B2003/ 004
§©mnﬁn¢nn@|ﬂt hah#éoral therapy lrmcﬂeg suthednmiponents afat .

5‘%’[!&/?’0%@% ?ﬁm%ﬂcg%e%gﬁc ﬁ&' 1%%n t?p‘i‘n@'[\)/ gﬁ%ggafglz agg geferral
wslemhélpsgr@Ups,amcmmyAl@ah@mxmﬁﬁ@@é (HRyl in U S Pat.

Nos. Other pharmaceutical agents that may be useful include
antihypertensive agents; antidepressants (e.g., fluoxetine hydrochloride
(Prozac™})); cognitive improvement agents (e.g., donepezil hydrochloride
(Aircept™) and other acetylcholinesterase inhibitors); neuroprotective agents
(e.g., memantine); antipsychotic medications (e.g., ziprasidone (Geodon™),
risperidone (Risperdal™), and olanzapine (Zyprexa™)); insulin and insulin
analogs (e.g., LysPro insulin); GLP-1 (7-37) (insulinotropiﬁ) and GLP-1 (7-
36)-NHz; sulfonylureas and analogs thereof: chlorpropamide, glibenclamide,
tolbutamide, tolazamide, acetohexamide, Glypizide®, glimepiride,
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5,274, 143; 5, 420, 305; 5,540,917; and 5, 643,874. Al of
the above recited 5 U. S. patents are incorporated

whesoaios7shy reference. Ot her suitabl e phar maceup¢T/a2003/004619

agents that may be adm ni stS¢red in conbination with
t he conpounds of the present invention include agents
designed to treat tobacco abuse (e.g., nicotine
receptor partial agonists, bupropion hypochloride

(rebaglinideuwneglitiéde; tHigu driides maatfordyihapAddfoanih, baformin; a2-
ni coti ne replacenent therapies agents to treat

mw@sw@fth@@Mlﬁe(Serf@daghza péﬁ‘ﬁghé@lﬁb dedglidale, idazran,

\% %nc@ﬁ%@?ﬁ/ %éCAI%gEegj gue wﬁé%mgwaée% 65? 'to

tglnmbnebcag?iblzene A&osﬂ(msglﬁazm@) angl@tgzomsttsRog{l/ﬁa@ne
trexone al soO enang e Vi
Raediharon eharoigs Bl dohaT faftd @c@%{ﬂammmw @0moxir

0 0
AT MU o PR bl B geose
ﬂ\tleLaﬁ;ﬁi&? r@nagnmw MDUT@[MB aQMﬂ”Qt%OBRLn%’BB ﬁRLb87344,
as benzodlazeplnes bet a-

tﬁgél@e@@“ éCbﬁ)i7d1ﬁeCLc3é|6b%4%£@9ﬁﬁ odigstegasminhibitossid--
SRRl Ei lo%hﬂp%&e drits: '@enﬂ%?e% ﬁmu %l‘ﬁ n@lv%ﬁﬁgéfeséﬂd S

preferab adm n ed 1n

lvehadtiuor ad:mpteaaeap(p d.nNhgldiand) and lpecmtm@nedmn aemplexes;
not i vational. enhancenment  t her nitive behavl or al

IR ANtagoRistSa BLICAGPN ANAGONISISLUHEORRIERSSS RBIIAISig
@bﬁ@‘ﬂ@étafm ARKITYLS aﬁ’tﬁﬁ')ol atb%"nt?hﬁé&ﬁﬁ@ EiIC %blpﬁﬁ@i‘tWAG

that may be useful 1 ncl ude anti hypertensive agents;
SR dmmnleﬁ@w{ﬁan(lm“@) AG BQ%mategllm@eiradeQ)redimta%

&HH@%E% Mﬁ%ﬁﬂ@% B\é&?ﬁ?fwa S pprtpgsl 'sorbitol

@J@ﬁ?&r‘o@@ﬁbéé‘ ARHiBHGS esédlmnw(ﬂb en eQﬁH@%&r%ﬁéﬁ | (KBIE-1)

a ents” (e.g., memantine); antfpsyc di cati ons
ligitars an@f@rstmer(odsbmantmms inhibitpes oxichmdesterol absorption

i@ﬁ Rkt byl TsgRed e BRIl 909 ok

6yntBake (nHibidr, BERIHMEITCoANEdiEs dr—é%/ﬁ@la%)géﬁlé%xpressmn
sul fonyl ur eas and anal ogs t her eof | or pr opam d

hibjiatea & HR inhibitprpathilfiasd seqnesiamangaa fi ibrate, an ACAT

BRRRE=3 30y Rer BT e it & ERlichifant BEiacin. The

cegipounds (téthebp@sent meentiorehfayrats o be Euemihistaried,in

Ao aBitDp it p Ry PR pacliaBs corarsuig haliasitaower plasma

cholesterol levels. Such naturally occurring compounds are commonly

called nutraceuticals and include, for example, garlic extract, Hoodla plant
extracts, and niacin.

The dosage of the additional pharmaceutical agent is generally
dependent upon a number of factors including the health of the subject being
treated, the extent of treatment desired, the nature and kind of concurrent
therapy, if any, and the frequency of treatment and the nature of the effect
desired. In general, the dosage range of the additional pharmaceutical
agent is in the range of from about 0.001 mg to about 100 mg per kilogram
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ef aroxan, fluparoxan; other insulin secretagogues:
linogliride, A-4166; glitazones: ciglitazone,

W@\e10a®87823 (pi ogl i tazone), englitazone, troglitBeDmE00304619

darglitazone, Avandia(r) (BRL49653); fatty acid
oxidation inhibitors: clonoxir, etonoxir;
a gI ucosi dase inhibitors: acarbose, mglitol,
I itate, voglibose, MDL-25,637, camgli bose
y7geightof theaigdividita peBRay,amaBS'abBFitorﬁmm 0.1R@g to about

ﬂ%orsﬂgﬁ%@gﬂ%@gﬁﬁﬁﬁg e RR oS, BoA%Ter, some

| f
(k;ﬁ%lbg% E‘?(the @ﬁéré{\ﬁc@@la{g%arﬁhrg)é)ﬁlﬁ% snségfrboé)ggygﬁg?@p%bmg upon
eqlf&qf ih%lﬂtag@irbegn@ iregtas; dlp intandedyomits o ;

a ﬂ PREREeRe A APLBH BREShes RO IR AR AL ARk ik and e
dibe, Trb‘reaaindatlenhlm\mo('nﬁﬁy rdbsagré/lrang‘k@ a993ptimat egsdddster a
al ‘%@ reduct ase zopol rest at

af SR Slsp ML Wit B ebilly ot BrBf Srangry kil in the art

PREESRSTit | hydr ogen exchanger
typg@ (NHE- 1 St&mnfin%ﬁﬁpéﬁgggy%ﬂ; chol est erol

bi osyrfideesdisgitaihdinesthedoof ihedheattEmola aimspourid ofthe present

IR PR i ot of G5 S i o
&gk einassd diiorsal 'ﬁﬂ'\%ﬁ%@c&ﬁﬁﬁél 9§€ﬁﬁ§%dﬁﬁinls'téfgti%ta8§ut{1@ct in
CETP i_nhi bitor, bil e acid Sequesterant

mefd@iﬁuzb tr&aﬁmnt drrefesalyy uatf@w@rEthmamaemlcbl tor,
i Iﬂar[‘“e C%Fnﬂfh&?tzinnaspg&? g&ﬁ}%np]ounﬁi% %% compound of

|t|
ent 1 nvention

ctlam’preswht mvemtlbh mdrmnemsildn)e c@theuphamac“emaamgbﬁtmétg anti-
| asma  chol esterol |evels. Such

ﬁ’g S\‘%?E%gﬁg 'PPﬁ@C%ﬁbeaW@&ag@@Sbé‘r%la@genéaiqr@nmnerglc
ggtbpg?@dﬁg?ﬁ; létz‘ma%&ee?(&rﬁgné ?%r?sger argtelp/ grin the
@beemaceyticah eommsmoo rmhnmtmgrhchutlt tsa@;ermyalﬂy pieferred that
S BB HOTs o P B Gt

tdhewaldendr ofal bdﬁﬂﬁl@lﬁé\ﬁorﬁ@%’théﬂvlsé hﬁ?é‘l?édibﬁuﬁ@é’sﬂ%b'?,
of concurrent ther;dir/ﬁ‘ i f any, and the frequency o

paeenterahor fagsdersnal I@lsﬁatlowaafb@appwr@eau red. In

d
S Aocoldify f635chenger e U AELHsH  bopingtan of =
compaung of meapteal.sEnﬂJﬁOemt@)nrde &f least are MRer PRAMERHSal

PCT/ | BZOO /.00461 55 bod ght. of the i ndividual
BNt AlG a 'B'rsé‘?"sa|’f9/9€ffh%rm§§%af’"m§tr@ﬁm@rhlb@aequentlal in

time or simultaneous with the simultaneous method being generally preferred.
For sequential administration, a compound of the present invention and the
additional pharmageutical agent can be administered in any order. ltis
generally preferred that such administration be oral. Itis especially preferred
that such administration be oral and simultaneous. When a compound of the
present invention and the additional pharmaceutical agent are administered
sequentially, the administration of each can be by the same or by different
methods.
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10 nmg per kil ogram body wei ght of the individual per
day. However, sone variability in the general dosage

WO 20g®37182y al so be required dependi ng upon t hRCHUER06®4619

wei ght of the subject beingé6treated, the intended

route of 5 admi nistration, the particular anti-obesity

agent being adm nistered and the I|ike. The

deternmi nati on of dosage ranges and opti mal dosages for

a partacotding tptte methads aflthe imedrtion & iompdundadfithe toyesent
one of ord skill in the

oo G5 tarabRAtoR A acestrat & thaatasut iy Hiionand at

neddieone Lfditdil 'pﬂ%éﬁﬁééélﬂrcaﬂaﬁ&ﬁ'ﬁ’(%f@ﬂ'eefto%?elﬁra%5§m

io invention or a conbination of a conmpound of the
6@@“9bmatlon’{)e&preﬁara@ﬂwaémmustea@i irothe fatrdiof |aqahﬂrmaceut|cal

t d d ¢ '
OBl R R or BB AcdrRg Gy Frat S veRer &
RbaTbFRstRIN dBbe @atiSidré® o alp@tkhes@@aﬁatmbr ycdeiatany
of the_ invention, the conmpound of the present

cRO¥eRticng! aral, @cialeta%msdﬂﬁ@abtneéen@wr ffat examplg, infevenous,
{rRrdnu &f‘ér‘o or %?b&%%é%sﬁﬁ??&gte%éﬁoth%@aé%%? I[?lrmt?épentoneal

partial agoni st, opam ner adgen

m:tramemcahtlamir(fcste)(anaye,tmvmn oindhentdr éiophesr buccal, or
g%]ra r | n the pharmaceutical conposition

It is generally preferred that such

adm n(ﬁnﬁ@éélﬁﬁhsb&lférb?é for m?%‘?@ﬂt%?al |hJEcﬁ+}?ggl';ﬂn@dﬁ?gﬁnéP@dé‘g

treated is unable to s [ ow, or ‘ora tration
Phagnaeeuticsdly acpepiable sienl@rammquawmor@wpams solatians,or

e R e R R 18 Al
esuBvistifiitionn®f starilednjaR b selutibhs ob Hm%ohé‘VEﬂémﬂés of

and at | east one other pharmaceuti cal ent are
geitabie aoseeys phgaanenueaus RAERTS ar §tlm%nts Webgingsolvents

SFASBRIRAE) g e D B Aot Ehe o spvegyins
gkyqob glycaroladnd thestikedt switable nigtuperithtredf, Vegetabrseilst (such

B A <R b e R E er™

ﬂﬂi@ft?'bbﬁcbet ﬁh@tntélhea 1@@' BhBhdid, Rﬂme e d?ra%oatfn%: éblkh as

esp eci al %/pre erred that suc admni stratio e oral
Eﬂﬁ:dhm, pythemeainienanpe of ﬁwa:mqweddnanﬁcle lsize iprtes ease of

t d har maceuti cal agent are
g%ﬁ‘?ﬂﬁ é'?%r%m{@e%eé ?‘ne adm ni stration of
each Thesdeohypokhieons anay Qléobmnﬁblﬁfe&bi®Mnts BBEMad prediving,
2004/ 037823 PCT/ 1 B2003/ 004619
wetting, emulsifying, and dispersing agents Prevention of microorganism
contamination of the compositions can be accomplished with various
antibacterial and antifungal agents, for example, parabens, chlorobutanol,
phenol, sorbic acid, and the like. It may also be desirable to include isotonic
agents, for example, sugars, sodium chloride, and the like. Prolonged
absorption of injectable pharmaceutical compositions can be brought about
by the use of agents capable of delaying absorption, for example, aluminum

monostearate and gelatin.
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According to the nethods of the invention, a conpound
of the present invention or a conbination of a

w@orposTsdd of the present invention and at | eaBCT/tBRE03/004619

addi ti onal pharmaceutical &gent (referred to herein as
a "conbination") is preferably adm nistered in the
formof a pharnmaceutical' 5 conposition. Accordingly,

a conpound of the present invention or a conbination
can bg8olitidosags ored fovoral paniinistratiepinciida gapsules, tablets,

t oget her i,n_an conventi onal, oral ctral
pPdeerRdiranlpenbram SAREFoRd bri s Bompound of the
DIRSEATMEEHIIGH or 8'coRtIGatiGRGtIixEa Witcatdeastrala inert
intravagi nal, intraperitoneal, intravesical, |ocal

cysemeraphanagailigal exapigbhtaicapiery peg) as spdpue chrate g

. I f 14 ' f

SRR P PRAEy O M SRR PR s 16tose

@MDQ@Qﬁahhi&ﬂ{ Jsi%i(_:iaracﬁjomgtbtr&a kitedr (U) dirdpre¢eg.,or

nonaqueous s util ons, IS rsi ons, .suspe ons, oOr

(éafapgyraﬁﬂj,yl ylageepiomaty ?@”’f yViR eﬁﬁ@ﬁm PUFrose,
& gh&&h% ﬁ@?@ﬁ@ﬁ{egaﬁg&uceég%gggcerou dhangE fkePgd)

anples o a nd nonaqueous

_diaintegrating mgentsuery.sagamagar calgiwocasmnate gradato or tapioca

G e 4 el Syt ges BRI rsAB ridfs

Ké)t @) IseiutiontretRetsh@ @ opararfgahalthe k) &) bBsshtions
oli've oil) and injectable organic esters such as ethy
atesigratorereger qYataiNgry pnuReNiBE eRINAPENGReand thy like); (9)

le e liecik Al
e et (485 6 ol Bl i BrhndHodeRute S, HE RN
adworbests (efg., kadlipe behtomite smadthkylikeheanddéer (flubricants (e.g.,
surfactants. These conpositions nmay al so.caont ai
BlG il siewete. d5agesenstagrate, lﬁim&et ﬁﬁﬂ%i@&ﬁwﬁ,,

[ .ikBK e r gy
géom;]ltj@r#léﬁ J?gﬁ&gf tEe%élg%oﬁwo%egnﬁggﬂggconpla??ﬁ%’dthe
gvsage/faninsusay Blsartonperiseshufidringrapents. f ungal agents,

ol d. SaepmeBRIRES O o SRS ERE " s RIETD) ¢ THER'i sort
bMSArddRlet IS SapsSNtiSing fs@th @xaipidrits a8USGbSe o8 adlikingar,
chloride, and the |like. Prolonged absorption of

anpel radiieh prelpeaeweiohs pPobsipdene pyreiscand Bee Bkought
absor PR AbSTas R sy RHE BoRE e, GRsBls find granujes
ol bé iprepatBd 2t EaRtiAga 3B SRR 80EH 89 461dic coatings and
others well known in the art. They may also contain opacifying agents, and
can also be of such composition that they release the compound of the
present invention and/or the additional pharmaceutical agent in a delayed
manner. Examples of embedding compositions that can be used are
polymeric substances and waxes. The drug can also be in micro-
encapsulated form, if appropriate, with one or more of the above-mentioned
excipients. "

Liquid dosage forms for oral administration include pharmaceutically

acceptable emulsions, solutions, suspensions, syrups, and elixirs. In
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Solid dosage fornms for oral adm nistration include
capsul es, tablets, powders, and granules. In such

waol@3esage forns, a conpound of the presenPCT/IB2003/004619

i nvention or a conbination38s adm xed with at | east

one inert customary pharnmaceutical excipient (or
carrier) such as sodiumcitrate or 5 dicalcium
phosphate or (a) fillers or extenders (e.g., starches,
| RfitRBE0 the WormRaIndrainhe tp@éserﬁnm\yentlonalrltkie anthbtimation, the

e e e e .
ang‘ﬁ%%é %F gkﬁe{?%o[\)sﬁ@ s, L@lllﬁh?%?éﬁ&ta%d @mﬂlmﬂé?b)féé?fd?'

I'sinte I'ng agents g
agampgasthylcatahalnisoprdpyh atoehob@ttmtl @ad:rortaéfpu etbyl acstate,

BsviinerdoRre” BrhzesiE. PR BadlIibigle oiveol

é:gltl‘l@{ bPmbMide, 0ilBIERY., fédltdlli%@eﬂhﬁl bidt@dnuf 61, corn germ oil,

sorption accel erators (e. uaternary amro
munpmndastanqn teesameceged pgpndw@e {ikeg gb/gémlste(tr@hgdrofurfuryl

(ﬁi‘}a/hoé c@y%ﬁxl@g%@? gvlé) glggg?l‘i’)aég@eeas;t g,ogtﬂ%r{ ik Fixtures of

lthk€a sulBsteheds, @nd thebikecants (e.g., | s tal c, cal ci um
st earate, nmagnesjum stearate, soli d po

|l e
gl ycolBesid %WW?H&W?”@JI“F%P@”’QH&'UPH&% %? '”q?ﬁ'mdq he

t
PPl SRHE AR SGEE SmuloEna ARAERoCRUfTy aqnts.
asvaetehiag, ﬁay\mlngayndlwduhmnglsagenm fillers in soft or
T e B U R LS B B B0l Feon o
Vl'ﬁé SBIOPRANGRL Wéyeﬂﬁh% Méﬁip’f’lse %ﬁgpéﬁkﬁnb 'a@éntss@z‘ d. dethoxylated

Osage forns such as tab ets ragees capsu es,
gsestearybalcohalsbpolyewyethylensi sonbitel @ndrgsbitamestess.| s

h ) . | :
RS BB AP Vg et e
ariRiotrégaceint!s s imiguree of thave éthﬁtaﬁdeey ane tieakiles.t he
conmpound of the 25 present | nvenqﬁ i on .and/ or

2dd! ¢ iCHBPOPHER It sheiRbar vagiaaka rﬁmast@élpgﬁa%erﬁalm@.mpnse
SRS, IO B e i By Ronroon

beventiom corra)eombnmpsulvatresu lfachiemonﬂrrmtmgwxmraeets oV Qa‘mers
one, or nore of the abov

exci |ent
Slnias Ghozdies pRS PRV REEAMV T b o eRsRbE Wk it are
el R Spdihb ARl t@ﬁﬁ@@meltﬁnﬂqyidsat V%téﬁi F4t0RS and
suspensi ons,” syrups, and elixirs. 4/ 037823
porvef@zonsit amtmel@ctum or vaginal cavity thereby releasing the active
component(s).

Dosage forms for topical administration of the compounds of the
present invention and combinations of the compounds of the present
invention with anti-obesity agents may comprise oiniments, powders, sprays
and inhalants. The drugs are admixed under sterile conditions with a
pharmaceutically acceptable carrier, and any preservatives, buffers, or

propellants that may be required. Ophthalmic formulations, eye ointments,
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58 addition to the conmpound of the present invention
or the conbination, the |iquid dosage form may

weoasTs23 nert dil uents commonly used in the aPCT/IB0eI004619

as water or other solventsSsolubilizing agents and

emul sifiers, as for exanple, ethyl alcohol, isopropyl

al cohol, ethyl carbonate, ethyl acetate, 5 benzyl

al cohol , benzyl benzoate, propylene glycol,

poRdbrs, ghdrmlglonsadre alsh mtemged tor bainiciealedowitsin(tee gcppe of
cottonseed oi{. groundnut oil, corn germoil, olive

Hig presgat Hvetion- “sesane seed oil and the Iike),

glyc erl'ﬂla 'foﬁc%ih?trﬁé@'é@fag)hg We‘ébrib@b?@r'ﬁ@l)ar%/ RSy REHYhE D sages,

glycol's and fatty acid esters of sorbitan, or mxtures
efc. usbid forautrshamessanimats. t Tee piRéistigliageef iescanueonnds of

[ t di t th Lt '

iEhis2hl £58hon 208 SRR P8R BRRobBT 88 grepent
SHEREsE Wit ARPObSsity Sy¥RE eah @ effdoledbialy, oratsh-orally (e.g.,
gerfum ng agents. Suspensions, in addition to the

Mﬁl‘pi@(aﬁim of the present invention or the conbination,
may fyrt o) j ' v .
ot hox T BRuACEY baRpBHRE R eRBRfihbepfoior combination of
amlrdlmh;}scmndamﬁilheqqr%maﬁnmmgwitm;n mﬁi#qtﬁsﬁyldgwt is
cel l.ul ose, alu um net oxi.de enfonite .
RGETID s gaed STGh A AR GBF InTeaelits GenEfalyea daly dose
M apﬁ\grgste@étﬁiom _tb'éfﬁanm@@@wbﬁ%J&b.oﬁgﬁalab@Ut

vagi na m ni stration preferably con‘grlse
4 iifomigtky ofesdwieight, quafeasablyhepaeer aboun® Lt ranpdhabout 300

coqgougs (gf thgﬁgpresent 20 invention or a conbi nation
WYRI SUPPABVEHBn-irritati ng excipients or carriers,
such @pnveaRAtPUs tempodabEthy brikendInveatio®(oBcombination)
suppository wax which are solid at ordinary room

cafmbercaried inthe drinjing watenssutpat aipeiepeytie dagage of the

PGSRBS A SELTeSt A ohyg ey e
Hirecthopietereddnio drirkingtvater, pfefetablyciarthe domts obt ligue, water-
B st B S 3300 o S RTEBHE o5,
conpr 'c%%vehfémgné SomPRNRECF the BFe¥nt inrdBAtibR (& @&thBination)

The drugs are adm xed under sterile conditions wth a
pha@isce eiddad djreatly tpthetieedcas sueh, ordmtheafeym of an animal

PGSBS Bt o 3 v BABRBL R, B o
20R&éritrat8 3 tiE6mB3AAd P8 4tSer is more commonly employed for the
inclusion of the agent in the feed. Suitable carriers are liquid or solid, as
desired, such as water, various meals such as alfalfa meal, soybean meal,
cottonseed oil meal, linseed oil meal, corncob meal and corn meal,
molasses, urea, bone meal, and mineral mixes such as are commonly
employed in poultry feeds. A particularly effective carrier is the respective
animal feed itself; that is, a small portion of such feed. The carrier facilitates
uniform distribution of the compound in the finished feed with which the
premix is blended. Preferably, the compound is thoroughly blended into the
premix and, subsequently, the feed. In this respect, the compound may be
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59 powders, and solutions are also intended to be
i ncluded within the scope of the present invention.

wab@4fisk W ng par agr aphs descri be exenpl ary PCT/IB2003/004619

formul ati ons, dosages, et®V useful for non-human
animals. The adm nistration of the conmpounds of 5 the
present invention and conbi nati ons of the conpounds of
the present invention with anti-obesity agents can be
éibperseddralisidiyecdin menitatlaldily vebidg suchhgs isayeean oih)corn oil,

TR 1 TR X RS Sl Ak ffence
With @ Baiell tobig Vel apraented that m@gmggirﬁérw étcsHpbund in

that an effective dose is received., nerally, a daily
theseoncentiate areaeanakile pbwiste wirigtion siacefheamernt pkthe

GaRERe BPEE T 281 Sh st 00 SRR e i
PREpegticH ofamreynixeiiginthe feéad veobeiM bydesireddeys widonfpouind.
present invention (or conbinatiop) Jbe carried

3
in thai%mﬂﬁnﬁgcw@w%smﬁatb%b{erﬁ@ﬁéﬁ@ﬁf?w% cgg dagaigpturer
%{Eﬁ pr&t‘ém%%\éggs'c%rr'iég%‘i% e %’%?Jb'%ahrlﬁl rﬂ%bl IndBifr ﬁé@g] &s

e ‘conpound can b Irectl’y metered 1nto drinkin
des@ibedmbefver &bpyoducetdomcepiratedfsupplémeants, wiitheare suitable

TR
Bo @SR tHé‘MﬁJlnélio:i’%‘t. t(,ﬂfeerﬁg!éﬂflﬂﬁdcﬁrﬁoﬁc%ﬂtrﬁﬁﬁj alpifleents may

added directly ,as such, or in the form of
be addedulirectytelthaiseddamioducs 8 auirifaneily datanced, finished

Biststneinie 4 tipufeany dfsBlve el of SO he bRsent
triventibmcTHg irpiRtLeEs tahe trageoghly bldérived e stanBard pldoedures,

carriers are liquid or solid, as desired, such as
gaeleas inatvisushetelpader, ip epsurg homegengitt . soybean

neal , j [ nld ' it i ‘

cor hcggﬁem%gf)b I%ng cgsr ﬁéér)r%gs % to%ﬂrgéﬁgg f &lutbgg,g @%'olmakewse
helpls,to @ndure neifamityi ofedistsbutiorasf tescaropowrd gcrogmbhe jadof

[(h poultry feeds. A particularly effective carrier is
t'}?egfﬁé%%g‘ﬁcﬁe animal feed itself; that is, a small

por ti phinRingSW&ter bRBdeed REFe6iVd foRindrégsihy I@dre meat BepOsifion
di stribution of the conmpound in the finrshed feed wt

andl éor impsogog peamimesat do tsativare gereeralyprenareddy mixing a
EEBRHE ot o DR RHP Bk VA OB BB REBL iy fop o
prRyvidefrom about 107 to about 500 ppm of the compound in the feed or
water.

The preferred medicated swine, cattle, sheep and goat feed generally
contain from about 1 to about 400 grams of a compound of the present
invention (or combination) per ton of feed, the optimum amount for these
animals usually being about 50 to about 300 grams per ton of feed.

The preferred poultry and domestic pet feeds usually contain about 1
to about 400 grams and preferably about 10 to about 400 grams of a
compound of the present invention (or combination) per ton of feed.
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WO 2004/ 037823 PCT/ 1 B2003/ 004619 60 di spersed or
di ssolved in a suitable oily vehicle such as soybean

w0825 o0il, cottonseed oil, and the |i ke, PCI/IB2003004619

vol atil e organic sol vent amtl then blended wth the
carrier. It wll be appreciated that the proportions
of conpound in the concentrate are capable of w de
vari ation since the anount of the 5 conmpound in the
fi ni shedpéeaderahpdhbéniattpticsn mdal’ruynadﬂ dhdicogpduads of the

ropri at rooblono xvvlthth feed t
Sent inyZgben RacCeabination) wBiiRAEbared e dDERa @ paste or
%%&n@ﬂéﬁ@*aemm%t@res R SnReslaRy ushanyf @m’eﬁme Lsfkﬁ%pah%rhead

h protel naceous carrier such as “soybean oil
an daoohkhe ardanias in WbICthS@BSbGNQﬂDWéat deppsiten eed

concentrated, s whi ch a suitable 1o for
HPP@&’F”%%@H? W&rfr%egﬂfq%fgath ' SQHQ ‘i nstances, the

ani nalrs?éﬁ@raqudrbh@@! ddmiaRHSHER lrﬁ\ftﬂveBSlm?éct@hQif a sufﬁc:ent
Al ternatively, such concentrated suppl enents ma

acwt of peempouns efitbefsesentdnyinigader gombination gﬁfaprq\mde

*Hfr% AN wn{h‘ é‘b(ﬁﬁ?fm t&aHoGosY ﬁ"fg{‘kgpﬁa? of BS&@%%Htfcﬁ'tlHé( drug.

eve a compound
Théemtafemn’ed ddeags for poelryaswirteh catiley bhyep goate dindydomestic

st andard roced as in

@pésn'aérﬁt o BomekouR HOA § it dRaMalkelioneRodiweight
Pnggas a top dreSS| ng for the feed, it |ikew se

he to ensure uniformty of dlstrlbutlon of the

conpoﬁ’@ﬁtaafmrmdettdms aavpbeprepaned byeiwausmgéUe dpug itké ng

r_an r_incre | ean .

B pBhe S icen S etmSpls S sHsThat REPRESH ResfmBs 2bm of or
wé ike.are generally prepared by mixing a conpound of
the present invention with a sufficient anmount of
ani naPeﬂl@tsopqrﬁammgoan gHeetivenampuit oficampauad &fi thespresent

%negﬁ %'l’iggl AdnptidiE S Bbit@idH can BS gr?p?redcpy

pre ey SwW ne, cdttle, sheep
gdndxiay Iaycorﬁﬁo@mwaihe pﬁmsemtabmntloh d)mccnhbmbtné@@nt@raadﬂ;uent

f d of t t
QLD o Ser oty dartdsa Biek; eahthe ke e e GABl SHCh g8
hﬁh‘@?‘?esu@ﬂ'o?%bﬁ:uﬂﬁ%ér)été’%‘aﬂ%@é’&&gd ROniRo e Réﬁ&lng

grams per ton of feed. The preferred poultry a
pooessi ¢ pet feeds usuaIIy contain about I to about

400 S50 B e AR R ok BB Bpeta™
%@thiﬁiﬁré@m aRenihantotAcHi®Rsthe desired dose level which will
provide the increase in lean meat deposition and improvement in lean meat
to fat ratio desired. Moreover, implants may also be made periodically
during the animal treatment period in order to maintain the proper drug level
in the animal's body. '

The present invention has several advantageous veterinary features.
For the pet owner or veterinarian who wishes to increase feanness and/or
trim unwanted fat from pet animals, the instant invention brovides the means

by which this may be accomplished. For poultry, beef and swine breeders,
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WD 2004/ 037823 PCT/ 1 B2003/ 004619 61 For parenteral
admnistration in aninmals, the conpounds of the

w@e@3msns23 nventi on (or conbi nati on) may be preper/EgRo0IN04619

the formof a paste or a pellet and adm ni stered as

an inplant, usually under the skin of the head or ear

of the animal in which increase in | ean neat

deposition and 5 inprovenent in lean neat to fat ratio

utlizdioghaf the mejbndcithe peasent ewentiad iyieiis teeaer enimals that

nvol ve ect ffici mount of a
IEBMM'“@HE{ fig p‘?@ér{a‘)mﬁ%m?% (Elbs?rycgnbl nation) to
provi genbddiPeptt dfthe WrédbraifiehtiOn @le tugsﬁméutbme following
ng/ kg/dai/wof body wei ght of the dru The preferred

Gxoaypes. diris mbetunyierféw%éwoweméat bodjgenés atibe

AR §ret BoPihTed B SpBB 3811 LSRRI 0B e

faratidnattheresof mnb@ &nowep@rraﬁbdwnﬁnSIQEf of the mi‘@nwwosme
a pharmaceuti cal l 3{ acceptabl e oil such as peanut oil,
%@%@r@fﬁrq'”arbf&kw igithe 8F.  the 1ike. 15 Pellets

contai ning an effective anount of a conpound of the
present invention, pharnaceutical conposition, or
conbi nati on can be pr epaEANMYLESdM xi ng a conpound of

the p ent inv n or conmbli nati

such HoTGsh oBPplbe SRR i pry Befgplly Fvaiiable
rRi b@@merc@ugbu@és %&eﬁ%%wm@ﬁ CHRINGEABICS gRMIARke 8 A)),
be added to inprove the pelleting 20 process. It is,

beneasies8yninesisg e éWmcﬂimmnHHé eres Qiganissi (Feiriavy Nob,
PPUGk e Conta Tl Redrll ot Tid dithc

(rpasstdn, o Radi AgiraiastieeatPHarmagaoticaalLondorf, Englarid)o
desired. Moireover, inplants nay also be nade

periodically 25 %?’RQEFHG”G?ﬁm‘PW%‘Fﬁﬁt period in
or der N\m?@gsefré‘[}aﬁeré REcREGEPBh VG @J\ﬁﬁg M 46D BPS?O (available

ani ma e present 1 nvention S sev
frdwaVatiare ngs, %oeonﬁon@m att ez rtemperdmne atHed Opartd HOMMHZ 'H,
or vet.er.i n rian 5?1,1 shes to crease | eanne

{9SPRFC micg fﬁeﬁxpgﬁﬁ |18 Paff per Hg@] 28) re%tlve to
PRI 'seﬂzeﬁf 9y 'aﬂ‘?n%tem‘eﬁ réfRfse3 T Y p Ui gé@;‘ are '&Ylo{fé% as

acconpl i shed. For poultry, beef and SW ne breeders,
follows: s, smglet d, doublet; t, triplet; q, quartet; m, multiplet; br s, broad
singlet; v br s, very broad singlet; br m, broad multiplet; 2s, two singlets. In
some cases only representative 'H NMR peaks are given.

Mass spectra were recorded by direct flow analysis using positive and
negative atmospheric pressure chemical ionization (APcl) scan modes. A
Waters APcl/MS model ZMD mass spectrometer equipped with Gilson 215
liquid handling system was used to carry out the experiments

Mass spectrometry analysis was also obtained by RP-HPLC gradient
method for chromatographic separation. Molecular weight identification was
recorded by positive and negative electrospray ionization (ESI) scan modes. A

Waters/Micromass ESI/MS model ZMD or LCZ mass spectrometer equipped
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WD 2004/ 037823 PCT/ | B2003/ 004619 62 utilization of
the nmethod of the present invention yields |eaner

wa@piombs23 hat conmand hi gher sal e prices fronP@TEB20ex#104619

i ndustry. Enbodi nents of tlé& present invention are
illustrated by the followng Exanples. It is to be
under st ood, however, that the enbodinents of the 5
invention are not limted to the specific details of
wnbﬁlsﬁna‘iﬁl lemid handiingesysteraindtHiRr400 IDBAB ofaswddd toearry
no or .apparent in light of the instant disclosure,
PB“EE@XBP”W@ Sary skill in the art. EXAMPLES 10

Unl es |

qener TR S ety W ik Be iRt bitpo R RoRs 2 E
déshribet], tlecerpeates iBENsitvratimwke @bs¥ved (approxasatety 3:1 for

CEIF R Shtains o At e B oA eIy S acionly the
Ib@‘érr ARl ion NgiveRdMS Eﬁgﬁé arCicPHel if6r al( Xdmgieson,

NJ), and AstraZeneca Pharnmaceutical s (London,
Engl aRajical Tetatiens were Eeissminashor FarsinEdrues? MvRpolarimeter

CAGEANE T PeRGCEnf VRSP s P spnin o ioe 0. =
SEIRAY) %tt Hf(—,em@ca‘f’&pt&%rgﬁ% gﬁ@ atklre 61‘%?9%%“8%?[%]?@”‘9

Chem Cal shifts are express in parts per m (S)
cariceniration (¢ =géHiWond), andisebett.as an i nt er nal

' ’ef erﬁa@é\?n gr% St ETaZ{}]'@pv?g’s Séﬁgrdng%(? ngﬂ e{ﬁg?%@%g“”osw{s c:a gel
@l ;ImPJ qt BalRér 3?h|m5§’é\9rg 'Jgg} thca‘GQ%(ﬁ(EM%c%feﬁEé%a“

singlet; br m broad , two singlets
Cs‘thbgtmdw)onlgjassemlemamnm Bmtagemlﬁblpafmss(lﬁﬁelr@i ven.

ded b t £l
3R ot et Tl B oottt oL hrEmtagai has
uding laZ@hwdmatbﬁBﬁW (H&ABoNPERBarch)25 Vaters

et
APcl /M5 nodel ZMD mass spectroneter equipped with
Glson 215 liquid handling systemwas used to carry

out the experi I | ysis was
al so obt ai ned g&%éﬁ'%%ﬁ% ‘gfgg’ Iﬁ{@”&@%@% for
Feneparmtavmfalntermes@arﬁacmwo NMb[ 4 chilosop heiy) s yrimidine-

eptitic tllgn recorded by positive and negative
y zatl on (ESI) scan nodes. A 30

Wat ers/ M cromass ESI & del ZMD or LCZ mass
spectroneter equi pped 04/‘p3 23 PCT/1B2003/ 004619

N e
NH,
I-(1A-1)a

5-amino-4,6-dichloropyrimidine (5.00 g, 29 mmol) and 4-chloroaniline
(4.71 g, 36 mmol) were suspended in 80 ml H,O and 12 ml ethanol.
Concentrated HCI (1.2 ml, 14.5 mmol) was added at roo:ﬁ temperature
followed by warming reaction to 82 °C. After stirring for 19 hours the
reaction was cooled to room temperature and stirred for 60 hours. The
precipitate was collected on a sintered glass funnel and rinsed with water
followed by hexanes. After drying under vacuum, |-(1A-1)a was obtained as
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63 wth Glson 215 liquid handling systemand HP 1100
DAD was used to carry out the experinents. Were the

w0 poaf03isey of chl orine or brom ne-containi ng i POEIE0E3/004619

descri bed, the expected inténsity rati o was observed
(approximately 3:1 for 5 35CI/37Cl-containing ions
and 1:1 for 79Br/81Br-containing ions) and only the
| oner mass ion is given. MS peaks are reported for all

@xofhwbie sObdi(238 g, G8%h): HES IS dMaet) €551 h1dd NMMRa (400 MHz,

SRR e, Gl lebEy B iy S EDnd-AoHe: Jatb drkim 2 H)

line (X 589 nn) at the |nd| cated tenperature and
fge reported as foILows [a]Dtenp, 10 concentratlon (c

. (40 m J T.
a Gel 50 (EM

s columms or in
ton, CT) under | ow
japhy was 15

rri son Research).

SCI encesTM G bbst owm in
Bi ot ageTM col ums (1 SC, -
nitrogen pressure. Radi
performed using a Chronat ot ron]

4,5-diamne (1-(1A-1)a): C \ | N HCI 20 NH2 |-

1A-1 a 5-am no-4, 6-di chl oropyri mdrne (5.00 g, 29

mmol ) and 4-chloroaniline (4.71 49, 36 mmol) were

suspended in 80 mM H20 and 12 m “&t hanol .

Concentrated HC (1 2 m, ILﬂAEﬂ)mml) was added at room
| owed rmng reaction to 82 C.

t errper ure é4

After© h'PFCP ﬁlé o@h@@msnva Wﬁm'd'ﬂéafbﬁTdcb@mW@sJ;ﬁéaﬂ_)ﬁj(34 g,
I t i

{8416 BRI 5p yBAICRE (0 E M Pl Yo

arfddichitgelendayh cthlde (25 atl] tV¥@&dnrhgl)h é’herreactlmcf wes allowed to

%é%ﬂg%g@%p%%ﬁ%g%épdé@g@aT gsso?sg tpar“eagi?atgswa}\/g) collected
by vacuum filtration and dried under high vacuum to yield the title compound
I-(1A-1)b as a colorless solid (14 g, 25%). The pyridine solution was
concentrated under reduced pressure and then triturated with methanol (500
ml) to provide additional material (35 g, 60%): +ESI MS (M+1) 427.4; 'H
NMR: (400 MHz, DMSO-dg): 8 10.08 (s, 1H), 9.16 (s, 1H), 8.38 (s, 1H), 7.97
(d, J=8.7 Hz, 1H), 7.75 (d, J = 2.0 Hz, 2H), 7.64-7.60 (m, 3H), 7.40 (d, J =
8.7 Hz, 2H).

Preparation of Intermediatée 9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-

9H-purin-6-ol (I-(1A-1)c):
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an off-white solid (7.38 g, 98%: +ESI M5 (M+1l) 255.3;
1H NVMR. (400 MHz, CD3OD): 6 7.87 (s, | H, 7.66 (d, J

we2@4/M3123 2 H), 7.30 (d, J = 8.7 Hz, 2 H). PCT/IB2003/004619

Preparati on of |nternedi at &5

2,4-Dichl oro-N-f4-chl oro-6-(4-chlorophen.i 5 amno) -p
yrimdin-5-yl/-benzamde (I1-(1A-1)b): C \ I NjN
HOO HNOC C |- 1A1hb

6- Chl or o- N4- (4- chl or ophenyl ) - pyri¥ di ne- 4, 5-di ami ne | -
IA-1 a (34 g, 134 ny \
cooled to 0 Cand to it gded” i @H

2, 4-di chl or obenzoyl Nm, 178 nmol ). The
reaction was allowed to to anbient tenperature
overni ght. The solid preci itayywas col l ected by
vacuum filtration and drieduhder hi gh vacuumto yield
the title compound 1- lAgl b as a colorless solid (14
g, 259% . The pyridine solution was concentrated under.
reduced pressure and thenlt{dAtl¥at ed with net hanol

S00g - AP RGN o B flrobFish lamino)-
lblyB@;ldﬁg)?F; y@-éa]aﬁg@@lcgeﬂ?( 114\-&_1)91(48 96(; Gssmdléiﬂ) 310@1(38(3(!9{1 IYwas
E'aq;atedﬁoa@ﬂgaxé@r [ ﬁpugsl.l)'rﬁe/ rezﬂyl_PPB myzu.reﬂrgd%cq_@eg M%dhe
er@@ét%d)l%ﬂeé’i nbé‘él@é&_ﬁgb %bﬁe&e@%ﬁéc%ﬁpﬂ%ﬁbh gnd the solid

di chl'or ophenyl) puri n- 6- ol c):
20010 sTEP BithETditBre) 3L el adid, etwl wﬂatazlanﬁi tNen ethepHThe
pro&ljct was drled’L ovemlgcht under high vacuum to afford the title compound
I-(1A-1)c (32 g, 73%) as a colorless, fluffy solid. The mother liquor was

concentrated under reduced pressure and the solid crystallized from

methanol to provide additional material (16 g) as a colorless solid: mp 314-
315°C; +ESI MS (M+1) 391.3; "H NMR: (400 MHz, CD;0D): & 8.06 (s, 1H),
7.61 (d, J=8.3 Hz, 1H), 7.52 (d, J = 2.1 Hz, 1H), 7.48-7.41 (m, 3H), 7.31 (d,
J =8.7 Hz, 2H).

Preparation of Intermediate 6-Chloro-9-(4-chlorophenyl)-8-(2,4-dichloro-
phenyl)-9H-purine (I-(1A-1)d):

P
Cl
=N
Cl

o]
I-(1A-1)d
9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-ol |-(1A-1)c (6.5
g, 17 mmol) was heated to reflux in POCI; (3 ml) overnight. The reaction

mixture was concentrated under reduced pressure and the residue was
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A suspensi on of
2,4-di chl oro-N-[ 4- chl or 0- 6- (4- chl or ophenyl am no) -

WQReoBeN- 5-yl | - benzam de 1-0 A-1b (48 g, 0. 1BCTIB2P03/004619

acetic acid (1 1) was 5 heated to reflux for 7 hours.
The reaction mxture was cooled to 0 C, the product
(col orl ess needles) was collected by vacuum
filtration, and the solid was washed w th additi onal
dissoiveddniodehletdfipim ané paueed antb ichemheohganic Byer was

b Paried A wAshd e SakER e BtugoyS sRHEBE 1 d8anic 1avers
GRIr8cbfsbined | dHfet N%‘B‘SOQ lﬁﬁﬁedﬂﬁrﬁe&oﬂdeﬂ%fed’\@ﬁdé&educed

concent r at ed under re uced pressure and the solid
oreesuae.| | Thedeﬁldumwa@ehahanmlp indl: p)rnwthw@nammlqudﬂﬁddlethyl ether

| 1id
GG B s Hhorf Pudhe oo B RSl s@Rirdliatdtfal
C‘oncéh?_rﬁtloﬁoﬁﬁe(& aﬂ*lgrfgaﬁe Eﬁé‘ﬂa the title c’:1c%n|5é’ur(cﬂl g11c\-=r )c?aé a
zeﬂowmamr(érﬂa@,a&‘i%h nM{se(beﬁ.Aamezl H NMR: (400 MHz

ONRORTR RISt na P OB L 2k B PP T see. v =
817 Hel 21y, (1.4 ) = 5537Hz 2H).

9- (4- Chl or ophenyl ) - 8- (2, 4-di chl orophenyl ) -9H purin-6-0

| I- 1A-1 c (6.5 g, 17 mol) was heated to reflux in

Srafidn B ipRY AL G b-cHIBR-NG

wasmMiiin 2D 04beRZ&ARIENCT4ABA8D3/ 004619 66 di ssol ved
into chl orof orm and &oured onto ice. The organic |ayer
was separated and wash t N“Sw ur at ed aqueous
NaHCO3; the organic |a ‘& onbi ned, dried
(Na2s™), filtered, and conc‘,}Ent at éd under reduced
pressure. The residue was takeiiNypQdn 1:1 nethyl ene
chl oride/diethyl ether 5 (200 m) ang was then
filtered to renove residual sta hateri al .

[-(4A-7T)a

6-Chloro-N4-(4-chlorophenyl)-pyrimidine-4,5-diamine |-(1A-1)a (1.00
g, 3.92 mmol) was dissolved in 6 ml of N,N-dimethylacetamide giving a clear
brown solution. After cooling to & °C, neat 2-chiorobenzoyl chloride (0.80 g,
4.34 mmol) was added over 1 minute. The solution was warmed to room
temperature and stirred for 4 hours. Addition of water (15 ml) caused white
precipitate to come out of solution. The mixture was stirred for an additional
30 minutes at room temperature, then the precipitate was collected by
vacuum filtration, rinsing with H,O and then hexanes. The solid was further
dried under vacuum to give |-(4A-7)a as a colorless solid (1.27 g, 82%):
+APC| MS (M+1) 393.1; "H NMR (400 MHz, DMSO-dg) 5 10.02 (s, 1H), 9.11
(s, 1H), 8.40 (s, 1H), 7.93 (dd, J = 7.4, 1.6 Hz, 1H), 7.66-7.40 (m, 7H).



10

15

20

(0.80 g, 4.34 mol) wa

Concentration of the organic |ayer gave the title
conpound I- 1A-1 d as a yellow foam (5.8 g, 85%:

W EBKOMB2{ Mr1) 411.4;1 H NVR (400 MHz, DVBO- PGI/IB283/004619

8.83 (s, 1 H, 7.79-7.75 (wy 2H), 7.63-7.58 (m 1 H),
7.56 (d, J = 8.7 Hz, 2H), 7.42 (d, J = 6.7 Hz, 2H).

10 Preparation of Internedi ate

2- Chl oro- N- (4- chl or o- 6- (4- chl or ophenyl am no) -

Brepanadion 05 intetmbédiata 8t (deChibrdpheniyl) 88-(2-ChloYophe il NOH-purin-

a  1-(4A-7)a 15
“h{-LHA 1 2 (4- chl or ophenyl ) - pyri m di ne-4, 5-di am ne | -

1A-1 a (1.00 g, 3.92 nmml) was_dissolved in 6 m of

A

|I e brown sol uti on.
ofobgnzoyl chloride

m nute. The

erature and stirred

NN- di et hyl acet ami de ‘glv g a
After cooling to 5 , @

sol ution was warnmed to room
for 4 hours. Addition of w4 15 m) caused white 20
precipitate to come out of 'on. The mixture was
stirred for an additional 30 mnutes at room
tenperature, then the predi(pAt@be vvas col l ected by

The s Geldbareih aa AR bt oGP SRR
ﬁg(nﬁ’rﬂmﬁ)@%gﬁeﬁz@rﬁlo@ WH 00Gla2%a rﬁmcﬁ)z%)ls%p b?%ﬁbl (20

) yvas aﬂﬂegme(aé H28Onl)(418.14,07 esmmlol)mt rodmgen(pmatwe The
2004/,037823

EedtioBtemrsedior §noprislPweRihy g er add tarberature
AnA4tieAn o@ﬂberﬁ)"'l)o ﬁre(r?et@mqb“r@é% %bh)troﬂ'ﬂvé%léﬁé'ed %0%hI of

(1-(4A-7)b):

water to promote further product precipitation. After stlrrlng for 1 an
additional hour at room temperature, the solid was collected on a sintered
glass funnel, rinsing with water followed by hexanes. The product was
further dried under reduced pressure to give |-(4A-7)b as a colorless solid
(0.72 g, 80%): "H NMR: (400 MHz, DMSO-ds): & 12.57 (s, 1H),8.08 (d, J =
4.1 Hz, 1 H), 7.66 (dd, J = 7.4, 1.2 Hz, 1H), 7.51-7.41 (m, 5H), 7.33-7.29 (m,
2H).

Preparation of Intermediate 6-chloro-9-(4-chlorophenyl)-8-(2-chlorophenyl)-
9H-purine (I-(4A-7)c):

I-(4A-7)c
9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-ol |-(4A-7)b (2.49 g,
6.97 mmol) was suspended in 50 ml of toluene. Triethylamine (1.07 ml, 7.68
mmol) was added followed by addition of POCl; (720 pl, 7.72 mmol) at room
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1-(4A-7)b 5 To a suspension of
2-chl oro- N-[ 4-chl or 0- 6- (4- chl or ophenyl am no)

WQRooBeN- 5-yl | - benzam de 1-(4A-7)a (1.00 g, PCBH1B2003/004619

mrol ) in isopropanol (20 8) was added neat H2SO4

(410 I, 7.4 mol) at roomtenperature. The reaction

was refluxed for 8 hours followed by cooling to room
tenperature and stirring for 16 hr. To the
hteh&rem@temaourbesehutﬂdeamra‘Metd réfluxrandfstiried foRP8Moles to
pronote further product reC| tion. After stirring

fQﬂ/ef FRLIENEF OR t'%u‘h €A% 69n R FRASHIQN P go0RHEMperature

S I

TP coREe B riier Pdea LSS, oL@y RoPropanol (50 m)

vm;d thbnrctdmentrat@ﬂfuuhmeeundeldmdedeo pesSaUre utndJI gmpaeus amount
A b as a co Ies SEO 72 80% : 1H NWR

(Q{ ate[ﬁgé?@ 88& golyﬁo bg co Cﬂytra @Jspgna@n_wqq—)

%dblé‘&lbn an tde beﬁh@a@]d(ﬁﬂredeor ZW‘ndbrs 1T%e"}57femblt’a'9e- was collected

7.51-7.41 (m 5H), 7. 9 (m 2H). Preparation o?

|9 @ﬁrmqrieglt@ass funnel and rmsed W|th cold isopropanol to afford, after

(g 9pegt EATICH RIS SULLREG. p2re SBSIME (we)

937(541 O Nmk\mwMHzB masoubgarmmr(gl IHH.PE édcﬂ‘ $= <7|46 1.2

4A— 7% mmol ) was suspende
d‘ﬂZt1ch| @7'1410|(@1!W'ﬂhm ne (1.07 m, 7.68 nmol) vvas
added fol | owed by addition of POCI 3 (720 I, 7.72 mol)
at room WD 2004/ 037823 PCT/ | B2003/ 004619 68
t Rreperationr of.InfEnetifas 16-Ohlone-H 44pd- oI rd sheln§l) L 2 ehgl-
stlrrgd f 3 hours to give a clear orange solution.
‘ St PrHak d46r9Qa)t 0 room tenperature it was
concentr at ed under reduced pres re, diluted with
i sopropanol (50 m) @gn hen co centrat ed further
under reduced pressure‘ |p| s anount 5 of
precipitate came out of o § ZNe concentr at ed
suspensi on was

I-(?A-80)a
4,6-Dichloro-2-methylpyrimidin-5-ylamine (100 mg, 0.56 mmol) and
4-chlorophenylamine (86 mg, 0.68 mmol) were combined in H>0O (1.5 ml)
and 10:1 ethanol/HCI (0.24 ml) and heated to reflux for 6 h. The reaction
mixture was cooled and HyO added to it. The product was collected by
filtration and dried on high vacuum to give the desired compound ]-(7A-80)a
as a tan solid (173 mg) that was carried on crude: +ESI MS (M+1) 269.2.

Preparation of Intermediate N-[4-Chloro-6-(4-chlorophenylamino)-2-
methylpyrimidin-5-yl]-2-fluorobenzamide (I-(7A-80)b):
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waea4/0871888d Wi th col d i sopropanol

cooled in an ice bath and stirred for 2 hours. The
precipitate was collected on a sintered glass funnel
to afford, aPCBIB2003/004619
drying in vacuo, 1-(4A-7)c6as an off-white solid (2.13
g, 82%: +ESI M5 (M+l) 375.1; 1H NMR (400

MHz,' DMSO-d6) S 8.84 (s, 1H), 7.76 (dd, J= 7.46, 1.2
io Hz, 1 H, 7.58-7.40 (m 7H). Preparation of

I nt er medi at e 6- Chl or o- Nd- (4- chl rophenyl)-z-msthyl-
pyrirridine-4.5-diarriﬁ 7A— cd N"\ N HC

NH2 15 1-(7A-80)a
4, 6- Di chl or o- 2- net hyl py @m ne (100 ng, O0.56
nmol ) and 4-chl or ophenyl anith 86 4y, 0.68 nmol) were
conbined in HO (1.5 m) andl £ et hanol /HCl (0.24
m) and heated to reflux for 6 h The& reaction

m xture was cool ed and H20 adde it. The product
was collected by 20 filtration ard dried on high

vacuum to give the desired conpound 1-(7A-80)a as a
tan solid (173 ng) that \/\bﬂéﬁg&ﬂed on crude: +ESI

(I\I-N?i) &ﬁﬁg?%bgngéﬁpcﬁ]ﬁ@%%@esgijl Q%Be@ﬁ@cg \%/tag added to 6-chloro-

et
e i oy S LA 0

ANERyadine (ﬂwl&aml) girred-piyecbiamesaturgifer 7 de (fegraaction
7 i B S 0 el APORAL1 5 squivplents of 2 fyoro-

béﬁéey&@hhar(db?@aﬂg)ide& tatite mactidn meix{ute @iny cmmdnaed stigithg
Dherlat S0 toRe e hC AReQR Was RiTagiog from saturated
REHOE) §8LEoRTINt3 é‘tw%rc%tat@e%%vdr shic%w% WEe &fRGHe ﬂt

the reaction m xture and conti nu stirring overni

| dried (N3 @pp Eltered; and Toacertsated do dnpressxtvradiore the deslred

2RI B580ct 1-7A-80)b (0.25 g): +ESI MS (M+1) 391.2.

Preparation of intermediate 6-Chloro—9-(4-chloromven@-8-(2-fluorg3henvl)-
2-methyl-9H-purine (I-(7A-80)c):

N™ N

O

=N

F

I-(7A-80)c
A solution of N-[4-chIoro-6-(4-chlorophenylamino)-2-methylpyrimidin-
5-yl]-2-fluorobenzamide [-(7A-80)b (0.25 g) in dioxane (6 ml) was treated
with 50% propanephosphoric acid cyclic anhydride (PPAA) in ethyl acetate
(0.6 ml) and heated to reflux overnight. It was determined that the product
was a mixture of desired product and the hydroxy compound (displacement

of the chlorine atom). The reaction was therefore concentrated under
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NaHCO3 solution into ethyl acetate. The organic |ayers
were conbi ned, 1o dried (Na2SO4), filtered, and

w@omgmsisent ed to dryness to afford the desiredPCT/IBREE3/004619

product 1-(7A-80)b (0.25 gy +ESI M5 (M+1l) 391. 2.
Preparation of Internedi ate

6- Chl or 0- 9- (4- chl or ophenyi ) - 8- (2-fl uorophenyi) -
2-methyl -9H purine (I-(7A-80)c): N \N Cl-la C N-N
tedubet Te8)re ardl bedtetiovermght in refluxing POCI; (6 ml). The

hi 6-(4-ch hepyl,am no) -.2- et hyl pyr.i m di .n-
SR TAAIRTRCRIE 80 B A o
féd) oNBScd r@ﬁh%ﬂed W AHC B9 Y% RAIBRINEP HASAN ﬁéktcarﬂi?tr@

I ¢ anhydride (PPAA) in"ethyl acetate 20 (0

)
xiurmatlreeld td heeﬂﬂamd&wnmﬂwseparat%yv@éleérwm bdne Hried

INEeEas) Witrsen Al Baffechtinddn eRTReST R AHE BTG ol
bAfié®eRt TIOD alies faré@sxlzgr&%nhéam@l/m@ﬂwleh/&hloride as

004/ 037823 PCT/ | B2003/ 0046 70 reduced pressure and
Hm@ue@t\ﬁ@rqhtgmthemasgﬁd @@mngun@dﬂﬂ(:%m (B3 M@ed2% from

A e

e Rtor2 RbBI I BSUARAIRTRRRYRS) 1 e SOl TEs| M Whe)
WBIQO%SNJMNM@O Meig, etz anmo &;ad (trheH)n?)?BL(Be?;H)
stirred. The organic | ayer was separated, washed wth
brine, dried 5 (Na2SQ4), filtered, and concentrated to
drgparation o éntermediate hdienzvhdethylarinoniperdineHcarbonitrile

Mve pl ate usi ng 5% net hanol / met hyl ene chl ori de
ol vent to obtain the desired conpound
1-(7A-80)c (88 ng, 42% from

4, 6-di chl oro- 2-i sopropyl - pyri m
solid: +ESI M5 (M+l) 343.2;1
7.80-6.90 (m 8H), 2. s,

I nternedi ate 1-Benz 1Y

4- et hyl am nopi peri di ne-4-carbonitrile (1-(7A-80)d):
I-(7A-80)d

To a solution of 4-N-benzylpiperidone (5.69 g, 29.5 mmol) in ethanol

-ylamne) as a
(400 M1z, CDC13) 8
NPr epar ati on of

(4.2 ml) cooled in an ice bath was added ethylamine hydrochloride (2.69 g,
32.3 mmol) in water (3 ml), keeping the internal temperature of the reaction
below 10 °C. A solution of KCN (2.04 g, 31.3 mmol) in water (7 ml) was
added to reaction solution over 10 minutes keeping the internal temperature
below 10 °C. The reaction was then warmed to room temperature and
stirred 18 hr. Isopropanol (10 ml) was added to the reaction mixture to give
two distinct layers: lower colorless aqueous layer and an orange organic
upper layer. The organic layer was separated and stirred with water (30 ml)
for 30 minutes. The organic layer was separated (orange organic layer now
the bottom layer) and the orange oil was diluted in CHxCl, (30 ml). The
organic layer was washed with brine, dried (Na,SQ,), filtered and
concentrated, in vacuo, to give 1-(7A-80)d as an orange oil (6.05 g, 84%):
+APCI MS (M+1) 244.2; "TH NMR (400 MHz, CD,Cl,) § 7.32 (d, J = 4.1 Hz,
4H), 7.29-7.23 (m, 1H), 3.54 (s, 2H), 2.81-2.76 (m, 2H), 2.75 (q, J = 7.1 Hz,
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HN CN N 1-(7A-80)d 15 To a solution of
4- N- benzyl pi peri done (5.69 g, 29.5 mmol) in ethanol

W@ 2002/081823 cool ed in an ice bath was added et hyPEmiBre03/004619

hydrochloride (2.69 g, 3278 mmol) in water (3 nl),
keeping the internal tenperature of the reaction
below 10 C. A solution of KCN (2.04 g, 31.3 mmol) in
water (7 m) was added to reaction solution over 10
_RiHnu2.86- Zcé%mmn@H )h2.0irt.88 fed, 2HBnpa&dat.68dnR@H)ell dw (1,0/ = 7.1
Eﬁ gp@ reacti on was then warnmed to roomtenperature

e~ stirred 18 hr. I|sopropanol (10 m) was added to
the reaction mxture to give two distinct |ayers:
upper ayer. ' par ] ]
ﬂgﬂﬂ@ﬂ_ﬁ@é&i (30 m) for 30 minutes. The
organi c | ayer was separ at ed (orange organi c | ayer now
25 the bottom | ayer) and the orang oil was diluted in
CH2CI 2 (30 m). The organic Iaiyfer Vs washed wth

brine, dried (Na2804 |It roncentrated, in
vacuo, to give 1- (7A an or nge oil (6.05 g,
84% : +APCI M5 (M+l) MR (400 MHz, CD2Cl 2)
S7.32 (d, J:-- 4.1 Hz, 9723(m1H) 3.54
(s, 2H), 281276(m2 = 7.1 Hz, WO

2004/ HAXBROrPGTI-HBABYIL- @nwraunopmezidjne-a-.c%bauiewe (+7A-80)d

0% o 285 mipg) Iinefiend gCHFe {2 T bedidinan o hathgas
freg @MWSME@% A rB%ﬂm‘i(ﬁJ tb%[);\k/is% llé\%egprﬁgtﬁé internal

(1-(7A-80)e) I on of
terpeerajure pade w2 Oaﬁ‘n ndys :ﬁactldn N@szrthear\riwmetdﬁd reom

Rt By 152k o S
paleorahge 3BSObGtond IS, septirhtedk e6dletidn bREce bath and
{hretnecare%ully quenched with concentrated NH;OH keeping internal
temperature below 55 °C. The aqueous layer was extracted with methylene
chloride (2 X 10 ml), the combined organic layers were washed with brine
(20 mi), dried (Na>S0Qy4), and then concentrated in vacuo to afford |-(7A-80)e
as a pale orange oil that solidifies to a peach colored solid upon standing
(0.54 g, 87%): +APCI MS (M+1) 262.2; "H NMR (400 MHz, CD,Cly) 6 7.34-
7.30 (m, 4H), 7.29-7.21 (m, 1H), 7.16 (br s, 1H), 3.48 (s, 2H), 2.71-2.68 (m,
2H), 2.47 (q, J = 7.0 Hz, 2H), 2.17-2.02 (m, 4H), 1.62-1.58 (m, 2H), 1.41 (br

s, 1H), 1.09 (t, J = 7.0 Hz, 3H).

Preparation of Intermediate 4-Ethylaminopiperidine-4-carboxylic Acid Amide

(I-(7A-80)f):

o)

HN Y

I-(7A-80)f
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tenperature bel ow 20 C. The reaction was then warned
to room tenperature and stirred for 19 hr. After

W@ 00a0378g3 was di sconti nued, the thick pale orptiyEB2003/004619

H2SO4 bottom | ayer was sepdkated, cooled in an ice
bath and then carefully quenched with concentrated
NHAOH keeping internal 15 tenperature below 55 C. The
aqueous | ayer was extracted with nmethylene chloride
(2 X T® aisplutibheof debdrizybd-athglaniicopipgddimewstarbughiedcid

AshBe i BRE T B ns™s svarbar matoanell809an) wers-adsiack20%
I
o0 8h oD (SPBRIL 3512 ) TUBER A AL Pt fare
%R “and mas, redm@l Q@O ﬁBI'Hzf)tatﬁﬁbrﬂ te8penatuddpyernight. The

;n %@’ %V‘éé élﬁre& @%UQE 349,602 a{ Cgflteb7 %dqgen §g§10entra|1_Ped toa

2olbfteds @alid 1. 84"@ ,qubnﬁ%tﬂ;egb&ﬁ(ml R (-1 )41172(§4r 'H RMR (400
m 1.09 (t, . Preparatlon of
ér@@m@la) é%%(ddma{m mza@u, Bét, i3 hiz; zlrb,az B6>(§idd,cJ Aciai,

SR b8 20 ee R Bod o3t oM 0. 0B, UG i oh SR Ha,

PHYen P (dddey l&y13avn @GPBQEHEI %3) ﬂQ)84§tC§EbP’F3Hz‘ @SHpci d
am de 1-(7A-80)e (7 39 g, i n met hanol” (100
m) was added 20% Pd(0-|)2 on car bon (50% vvater 1.48

: Erepanaﬂomoimteémt HLefdorgnNel4retior ophemdamin)-
r B > , cr.ature overni ght. The
gﬁgn}ﬁxdﬁﬂé ' Ot eH pad of Celite(r), and

t hen concentrat ed toCl | orl e&\s solid (4.84 g,
quantitative): +APCl @ |17 2; 1H NVR (400 MHz,
cb2Cl2) 8 2.89 (ddd, J .3 Hz, 2H), 2.75
(ddd, J = 12.9, 6.6, 37Hﬂ§ ,0245(q J =7.2
Hz, 2H), 1.95 (ddd, J = 13.7, 8. .7 Hz, 2H), 1.55
(ddd, J = 13.7, 6.6, 3.3 Hz, 2h) .@8 (t, J = 7.1 Hz,
3H). 10 Preparation of Interned d
4- Chl or o- N-f 4-chl or 0o- 6- (4- chl or ophen | am no) -
pyrim din-5-vll-2-fluorobenzam dq:I(I -(7A-91) a):

[-(7A-91)a

6-Chloro-N4-(4-chlorophenyl)-pyrimidine-4,5-diamine |-(1A-1)a (6.6 g,
26 mmol) in pyridine (30 ml) was cooled to 0 °C and to it was added

4-chloro-2-fluorobenzoyl chloride (5 g, 26 mmol). The reaction was then
allowed to warm to ambient temperature overnight. The heterogeneous
reaction was diluted with ethanol (50 ml) and the resulting solid collected by
filtration. The solids were slurried in toluene, which was then removed under
reduced pressure to remove residual ethanol. The solid was slurried in
diethyl ether and then collected by filtration to give |-(7A-91)a (8.3 g, 78%):
+APCI MS (M+1) 409.0; "H NMR (400 MHz, CD30D) & 10.60 (s, 1H), 10.10
(s, 1H), .19 (s, 1H), 8.74 (t, J = 8.1 Hz, 1H), 8.46-8.40 (m, 3H), 8.28 (dd, J =
8.7,2.1 Hz, 1H), 8.20 (d, J = 8.7 Hz, 2H).
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VI NjJN HO HNOF d . 1-(7A-91)a |Is
6- Chl or o- Nd- (4- chl or ophenyl ) - pyri m di ne- 4, 5-di am ne

WO 2q02/039823a (6.6 g, 26 nmmol) in pyridine (30 PECY/IBAE3/004619

cooled to 0 Cand to it wag3added

4-chl oro- 2-fl uorobenzoyl chloride (5 g, 26 mmol). The
reaction was then allowed to warmto anbi ent

tenperature overni ght. The heterogeneous reaction was
#Hrbpdrationidf mretrhediate 62Bidro)8-pndhlohe- 2rfsirbbhery/ B9 (4thioro-
collected by 20 filtration. The solids were slurried

PHe uringh (I(gA ‘hen renoved under reduced
pressure to renove residual ethanol. The solid was

slurried in diethyl ethgr_and™ heW col |l ected by
filtration to give 1-C( | 78%: +APCI M5
(M+1) 409.0; 1H NWVR (400=Mz,NCDBOD)"'8 10.60 (s, H ,

1
10.10 (s, 1 H, 9.19 (s, 1 .74 (t, J = 8.1 Hz, |
H, 8.46-8.40 (m 3H), 8.2 J =258.7, 2.1 Hz, |
H, 820 (d, J =8.7 Hz, 2 2004/ 037823
PCT/ 1 B2003/ 004619 73 Pr eg ration of Internedi ate
6- chl oro- 8- (4-chl oro-2-fl or ophenyl ) -9-(4-chl oro-
phenyl)-9H purine (1-(7A-9) ad a NF d
1-(7A-91)b 5 A suspensi olglygpm
4- chl évsuspensiophafel-chlerg-bl-WhthiempBdhyohioropbgnylamino)-

YRRy k2 B BRI BRAIE el S POy cto0

ipivas ieated foereilik OMhediAiBrdaipgRlioaUsecaf e hooeHESus
After refluxing 3 hours, the reaction mxture was
eMel 2 HoHFR After Tefluxing 3 hours, the reaction mixture was cooled and

Z

concentrated under reduced pressure to give a viscous oil. The residue was
diluted with ethyl acetate and poured over ice/aqueous sodium bicarbonate.
The organic layer was separated, washed with brine, dried (Na,SQ,), and
concentrated. Crystallization from diethyl ether afforded product I-(7A-91)b
(5.8 g, 73%) as an off-white solid: +ESI MS (M+1) 393.0; "H NMR (400 MHz,
DMSO-ds) 8 8.81 (s, 1H), 7.72 (t, J = 8.1 Hz, 1H), 7.60-7.55 (m, 3H), 7.50-
7.42 (m, 3H).

Preparation of Intermediate 1-Benzhydryl-3-isopropylaminoazetidine-
3-carbonitrile (I-(7A-106)a):
HN/<

N
O e

I-(7A-106)a
To a solution of 1-benzhydrylazetidin-3-one (3.20 g, 13.5 mmol) in

ethanol (100 ml) cooled in an ice bath was added isopropylamine (1.26 ml,



concentrated under reduced pressure to give a viscous
oil. The residue was io diluted with ethyl acetate and

w@oammsses/er i ce/ aqueous sodi um bi carbonate. H¢EIB2003/004619
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organi c | ayer was separated4 washed with brine, dried
(Na2SO™4), and concentrated. Crystallization from

di ethyl ether afforded product 1-(7A-91)b (5.8 g,
73% as an off-white solid: +ESI M5 (Mtl) 393.0; 1H

NW&%%INF@IOW@N@%@M% 8datiohsof obnb&ntritea%\cﬁteoué HCI
7.50 15 7.42 (m_ 3H).

55 (m 3|—?
p(%%%,ﬁg[t *lé&,ﬁ rafnql)m/lg;qfeedma@@for 5 minutes, a solution of NaCN

( OB?% g% T%dj\@%é’t@m Wéﬁ%bﬂ%@io i%%c;%%rnﬁ’:ﬂﬂ&ﬁfe &er 7

smiirwtesunTtxé réatieomwgdtlyerapermddie 3oomee(ipe2dtuge ahd sﬁrred
. 1n t hanol cool ed in n i ce bath wa
T e T S A T

Pﬂ%@n' SAHR PR Sturtted 4q ﬁeHﬁl@EédluﬁPbﬂcQ?’!ﬁﬁ\a@d \A%%%H%Ise

addi t1on of concentrat ed aqueous
naestate. Atheegorgivined ionggarfio tayess memewwhed vsatﬂ btine,rdriefd

BRes i fkFad and boRelRPatka. fy VELEL 16 3ReBrlal a7 Y gt wes

t ey sRbRBErin b kaRE RTResEd By EHARRSAhd LEMS. A solution of
overnight. After concentrating the reaction to half

vibeuesiduerin yarthanoli (f 7@k wasHespted wikkcisepranyiamine (2.3 mmol,
acerﬁrﬁbﬁ%ﬁ]ﬁ%&‘? 4 eﬁ:’@%bﬂ%% &?r?f;ﬁ%&) W Fo%nﬂ&ﬁé%rature After

e CO organi C ers'-were

bstirring f@i‘r:%(bmlndtbb,Zszd!)NaCNl (G@Oedg,aﬁld monderds atiddd and the
[ hat

Vaﬁﬁ@rﬁy\&% Hot gy el fier r\ﬁfﬂ)e?iﬁ%yreafﬁrvaqnwsdﬁamﬁw@te% in
S dild, aRd Yhen ERtra&ted rﬂ%?h @Hﬁjréféd@dlj&‘f‘u%' scfd”m Hi a}rB@ﬁate with

treated with i sopropyl am ne (2.
tetbyl acsiaiec %hﬂ eorpbingdmrganit lamrs)wqe wmhad with brine, dried

t f] for 30 i d
BRI iteed 8hE orngt e ofieuPalbonn T Tlta s e
heakr®.4 P gl 83¢/J)X+RPQI MY W+1 SF B@e YeHEINMR (W@@ MHz, CD;Clz) 5
concentra e vacuo, hen extracted

s%ﬂﬁﬂaﬁ%ﬂ%&%olx&s?o% (m, ﬁHd,a4= B3 rfat BHid 68 (& Je=l= By3 Hz, 2H),

SNyl RIS P08 G0l L8 HERRTHNG L B2 b

véHg)o, to give 1-(7A-1 06)a as a dark

Preparation of Intermediate 1-Benzhydryl-3-isopropylaminoazetidine-
3-carboxylic Acid Amide (I-(7A-106)b):

e

NH

T~
N
0

I-(7A-106)b
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foam (3.41 g, 83%: +APCI M5 (M+l) 306.4; 1H NVR (400
Mz, CD2CI2) S 7.45-7.42 (m 4H), 7.31-7.18 (m 6H),

wd2002/08m231 H), 3.68 (d, J = 8.3 Hz, 2H), 3. 1BCT/IB2003/004619

(septuplet, J =6.2 Hz, 1 W, 3.07 (d, J = 8.3 Hz,

2H), 1.01 (d, J = 6.2 Hz, 20 6H). Preparation of

I ntermedi ate 1-Benzhydryl - 3-i sopropyl am noazeti di ne-
3-carboxylic Acid Amide (I-(7A-106)b): NHNH2 \ ~ NO
25 | - A%AILLDS)df Mok 204 IZT-82PreliaMBREXSTI0DEe3-Barimitile -

A 8rda s 109 1d6bmepgh inmedaders ahiodids (28 Bageeler i an
(ck-dafh\whsQRAed %uﬁ%go}%s bsmPh 1 'n'i‘mfili‘)t addpNise. After the

chloride (25 nml') coo I'n an ice bath was treated
véaichiohRSEHIrg wa@aalmemtmwmm Ity roatndermpseaturs aed stihe

reaction mxtur wa |

pEGRiat it MeS sl Prarbios 1 pf t8h Bul el dbnchad with
t&GcdIttdie N, DD O_Flafﬂf Ut he nfidens ed estiated with methylene
concentrated NH4 H 11. The m xture_was extracted

mhlpﬁdmeﬁmwomi@ne@ﬁrgﬁm@@yetrweé@ﬁlﬂeﬂékﬂa&@mm theper s
U5 1 VR S0 TR 8 0 g
ﬁgtaﬁBllB(tee;g:H?&fTMhﬂerchnM|m@ﬁ 2%|mgth@nﬁp/ﬁ1rmeﬂrg{im1e in
wﬁaéa@@ N0 26y ot oyPguby HASTO8 65 22, ) as @
Pgﬁlzrb&@ 7’\415;:? gﬁé‘tmﬂ%?% X (tré}Q@k @'db Mﬁ%@@idb)% *ﬂQo d, J
Et7. 5H2‘4Fl),17 B (t, 2H) 7.5 HE6413, 7.15 KD, ,J 3. 1552(34) 1.46 (s 7IH)
5% Gl 8 7%;02(1-!)@?39936 (0287 GPlonf PG SSRBRLY = 6 1

THERS0R §OD=a6 H3t BHTEdi at e

- I'sopr opyl am noazet i'di ne- 3- carboxylic Acid Anide,
Hydrochloride Salt (1-(7A-106)c): NH J -~ NH2
Preparation of Intermediate 3-Isopropylaminoazetidine-3-carboxylic Acid

Amide, Hydrochloride Salt (I-(7A-106)c):

{

NH
NH,

HN
O  «2HcCI

I-(7A-106)c

To a solution of 1-benzhydryl-3-isopropy|aminoazetidine—3-carboxy|ic
acid amide (I-(7A-106)b; 2.28 g, 7.05 mmal) in methanol (100 ml) was added
1M HCl in ether (14.8 ml, 14.8 mmol) and then water (10 ml). After the
addition of 20% Pd(OH)z on carbon (60% water; 1.43 g), the mixture was
placed on a Parr® shaker and then reduced (50 psi Hz) at room temperature
overnight. The mixture was filtered through a pad of Celite®, and then
concentrated, in vacuo. The residue was then concentrated, in vacuo, from
toluene (2X), acetonitrile (2X) and then methanol to give |-(7A-106)c (1.9 g,
98%) as a tan solid: +APCI MS (M+1) 158.1; "H NMR (400 MHz, CD30D) &
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HN O 2HCI I-(7A-106)c 20 To a solution of
1- benzhydryl - 3-i sopropyl am noazeti di ne- 3-car boxylic

wa@cedod/ozrsedle (1-(7A-106)b; 2.28 g, 7.05 mmol) i PCT/IB2003/004619

met hanol (100 m) was addedé 1 MHCI in ether (14.8
m, 14.8 mol) and then water (10 m ). After the
addi tion of 20% Pd(OH)2 on carbon (60% water; 1.43 g),
the m xture was placed on a Parr(r) shaker and t hen

Aetiused X $8.3p5E, IHZ) 4660 (doht t18npbizaz).e3.48 ( @@r@tunleghi 6.6
th h d of Celit
Eﬁd1ﬁpfx‘f1gﬁgghcen€% F:ﬂ%éﬁ%i' n \r/gggo. aTﬁZ rgsi dueI vvzgr% hen

concentrated, in vacuo, from toluene (2X),
acetonltrl I e (2X) a?d1thenhmat hanol to gi ve
: iate 1<Renzhs

SMM( 400 MHz, CDGCD) 5 V\D 2004/ 037823
76471(d J = 13.3 Hz, 2H), 4.60
= 13.3 Hz, 2H), 3.49 (sept ]t , J=6.6 Hz, |
H), 134(d J = 6.6 Hz, 6H). Pré At |
I nternmedi ate 1- Benzhydryl 3- benzy Z noazetidine- 5
3-carbonitrile (1-(13A-9)a): CN 141 3A-9a To a
sol ution of 1-benzhydr azet|d| -3-one (3.3 g, 14
mol ) in nethanol (38 S d benzylam ne (1.6
m, 15 mmol) and the [ fo acid (0.88 m, 15
nol ) at roomtenperature.| After stirring for 45
m nutes, solid NaCN (0. 7g~0; 15 nmpol) was added in
portions over 2 mnutes @ he mxture was heated to
reflux overnight. The reacttion, which now contained a

preci pitate, was cool ed ang_.t\h stirred at room
tenperature. The solid m&&%@%ect ed by vacuum
filtr arblep@@luf.bﬂ@ed wﬁzlhyamd@tnbmz@ldﬁwm ch @lnmol) in

met hanol, is and then dried, in vacuo,

metharl 434 raly W@Ssﬂﬂdeui benayiargine (34 ml,+1@mmolwgn@ ther acetic

35 ©iop SNk 49 o S5 5485 gind o S,

£ollNaCN (0.76 ¢, 3 SHiamoPhivas ddddd (nspombnbl)oveB 2'Hin(tes and the

2H), 3.48 (d, =83 Hz, 2 05 (d, J = 8.3 Hz,
g;_ig(tpre was h(eatecf to reflux overnlgm The réac ion, which now contained a

precipitate, was cooled and then stirred at room temperature. The solid were
collected by vacuum filtration, rinsed with a small volume of cold methanal,
and then dried, in vacuo, to give |-(13A-9)a as a solid (3.56 g, 72%): +APCI
MS (M+1) 354.4; "H NMR (400 MHz, CD30D) & 7.40 (d, J = 7.5 Hz, 4H),
7.35(d, J=7.5 Hz, 2H), 7.31-7.20 (m, 7H), 7.16 (t, J = 7.3 Hz, 2H), 4.44 (s,
1H), 3.76 (s, 2H), 3.48 (d, J = 8.3 Hz, 2H), 3.05 (d, J = 8.3 Hz, 2H).

Preparation of Intermediate 1-Benzhydryl-3-benzylaminoazetidine-
3-carboxylic Acid Amide (I-(13A-9)b):
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20 Preparation of Internediate
1- Benzhydryl - 3- benzyl am noazeti di ne- 3-carboxylic Acid

WQO\200d®37823 ( 13A-9) b) : WO 2004/ 037823 PCT/ | B2003PODIER283/004619

77 NH ~~/ NH2 N ~IJ O 141 3A-9b A solution of

1- benzhydryl - 3- benzyl am noazeti di ne- 3-carbonitrile
[-(13A-9)a (3.45 g, 9.76 mol ) in nethylene chloride
(55 M) cooled in an ice 5 bath was treated with
H2SO4 (8.1 m, 0.15 nol), dropwise. After the reaction
m xture was allowed to warm t
stir overnight, it was cooled
carefully quenched with concentrated NHAOH to pH 10.

et hyl ene chl ori de and
t hen the conbi ned or

hc ol S e washed wth
brine, dried (Na2SO4) gl i oycgncikntrated, in vacuo,
to afford a brown solid. Iturati®n of this materi al
from hexanes/ diethyl ether _afforded a light tan solid
whi ch were col | ected by umfiltration, washed
wi th additional hexanes and dried, in vacuo, to give
1- (13A-9)b (3.34 g, 92%: +ESI M5 (M+1) 372.4; 1H NWR
(400 MHz, CD30OD) 8 7.41 kd3A9QW» 7.5 Hz, 4H), 7.35 (d,
J =75 Hz, 2 7.31-7. m 15 7H), 7.16_(t, J =
7.7 HE Sojon o %@epéhy%vﬁgzb%zs'enz'eggzgiod,mes?zp@rfe{enltrﬁe =
&n‘ﬁ”é‘?ﬁ’%% I(ﬁafr% g, 3:70mintbl) th methyferi@chidie (55 RAPERIEPTh &8 ice
baBenas yieeiad With S (8t hyl divil Banelxzbropwises -After the reaction

- oxyl ic. Agi 1.de, drochl ori de |t . .
FSBRERES AUPWERD 168h Gt tabte BBCabuk ovgight, i wes
codlebiliz anNc® bathChnd thdnlcatéflly quenched with concentrated NH,OH
to pH 10. The mixture was extracted with methylene chloride and then the

combined organic layers were washed with brine, dried (Na;SQO,) and
concentrated, in vacuo, to afford a brown solid. Trituration of this material
from hexanes/ diethyl ether afforded a light tan solid which were coliected by
vacuum filtration, Washed with additional hexanes and dried, in vacuo, to
give [-(13A-9)b (3.34 g, 92%): +ESI MS (M+1) 372.4; '"H NMR (400 MHz,
CD3;0D) 8 7.41 (d, J =7.5 Hz, 4H), 7.35 (d, J = 7.5 Hz, 2H), 7.31-7.22 (m,
7H), 7.16 (t, J = 7.7 Hz, 2H), 4.50 (s, 1H), 3.60 (s, 2H), 3.48 (d, J = 8.3 Hz,
2H), 3.16 (d, J = 8.3 Hz, 2H).

Preparation of Intermediate 1-Benzhydryl-3-(benzylethylamino)-azetidine-
3-carboxylic Acid Amide, Hydrochloride Salt (I-(13A-9)c):
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A suspension of 1
- benzhydryl - 3- benzyl am noazeti di ne- 3-carboxylic acid

w@piod®37Ba3 3A-9b (3.06 g, 8.24 mmol) in met hanpCT/(EX003/004619

m) cooled in an 5 ice bat’B was treated with acetic
acid (2.4 mM, 41 mol), sodium acetate (6.8 g, 82
mmol ) and acet al dehyde (1.8 ml, 41 mol). After
stirring for 10 mnutes, NaCNBH3 (6.24 ng, 9.9 mol)
was added, portionw se. After irring for 45

m nutes, the m xture was the owed to warmto room
tenperature and stir overni ght he reacti on was
concentrated, in vacuo, io and_thg residue then
extract ed from sat urat ed aqueous—sodi um bi car bonat e
with ethyl acetate, onbirred_oMjanic | ayers were
washed with brine, ed (MpSO»4)\ and t hen
concentrated, in vacuo;, to affordot he crude product
(3.8 g): +APCI Ms (M+1l) 400.5;'H NWR (400 WMHz, CD2C 2)

6 7.41-7.37 (m 6H), 7. 22 (m 6H), 7.20-7.12 (m
3H), 4.44 (s, 1 H), 3.74%s7 2H),.08eA7 (d, i5 J= 8.3
Hz, 2H), 3.12 (d, J = 8.3 Hz, 2H). 2.56 (q, J= 7.2
Hz, 2H), 0.85(t,J= 7.1 Hz__(_Mor purlflcatlon a

solut on of t.he free bas net h .

t P eat AdUsPensian of ese S iR BF A HiBinops3tidhs-2*88rboxyiic
S6iQRIMISE | 9YSA-Pb B IUE & B .2AMiAb!) ik hidthamd éBOme@ooled in an
m nut es, e m xture was concentr at ed un er reduced 20

ise bathunastitatedudthogcalisracich(2-4tlod 1 Mmel Jasedivmacetate (6.8

G Ay oA acRabRAR (198 B moldf. paRh SHfnor 10°"

mimltbslleNBHg( Bmlfhinp @fﬁr&mmms;ﬂﬁdied pﬁ{tigfgw& iAftarng
t t he i ds wer e

%reu@ E@rﬂﬁn iGktesheep 'EV\@%@W%M fo § Ao,

{etpEtsiiPe ahl St %Vbﬁﬁgﬁt Q‘ﬂlé"ﬁe%tlcﬁ] \ﬂ/és i‘,‘oﬁcentrated in vacuo,

quantitative): +A (Mt1l) WO 2004 ,
agl, ihmwmﬁmtratmmmalwamagnem%ﬁdIumjaCE)bOSate

it By 5ottt e corffined ofarfefavirs gt wasfiaf dyfnie,

@fied (Mgsmg}ilamethén%@néém%ﬂéb i%r@dnwl anhfiorizBbiclide prdduct
3-carbonitrile 13A—9 %\I NI- 1 3A-9d Toa

@-&ourdAREI MY th)/w(yb M’réz _(@53!@) 8 48 1nfvgl Ym,
ﬁl{]&r@{%ﬁ@féﬁ),?%@‘@z {?‘%ﬁl) SR (80N 3.74 (s, 2H), 3.47 (@,
J=8.3 Hz, 2H), 3.12 (d, J=8.3 Hz, 2H), 2.56 (q, J=7.2 Hz, 2H), 0.85 (, J =
7.1 Hz, 3H).

For purification, a solution of the free base in methanol (75 mi) was
treated with 1M HCl in diethy! ether (21 ml), dropwise over 5 minutes. After
stirring for 20 minutes, the mixture was concentrated under reduced
pressure followed by concentration from addition methanol (2X) and then
ethanol. The residue was then suspended and stirred in isopropanol (3 ml)
while diethyl ether (50 ml) was slowly added. After stirring for 45 minutes, the
solids were then isolated by vacuum filtration, were washed with ether and
dried, in vacuo, to provide [-(13A-9)c (4.4 g, quantitative): +APCI MS (M+1)
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io then acetic acid (3.0 mM, 52 mmvol) at room
tenperature. After stirring for 15 mnutes, solid KCN

w@ 3004/0878252 Mol ) was added and t he honbgeneouBCT/IB2003/004619

m xture was heated at 60 C79overnight. The reaction
was cool ed and then concentrated, in vacuo. The

resi due was then extracted fromsaturated aqueous
sodi um bi carbonate with ethyl acetate, the conbined
QOQ@‘H H NMRGMQOMHM{B(EB;;@@&)W&?JISWI b5 ot me 1 5HI),i @6 (br s, 1H),
Iﬁ t hen concentrat ed i n vacuo, to af for d
441 @ASQGH&@ 83dblb6|8} 853, 5BRi(br $13HY g, quantitative):
+ES M5 (Mr1l) 292.2; 1H NWR (400 MHz, CD3OD) 6 7.42
(d, J =7.5 Hz, 4H), 7.26 (t, J = 7.5 Hz, 4H), 7.17
PTQQaYa#oﬂ oﬁlnﬂzrm@cb%ate #-BehzhydryL-3rothylanShodbtidine: 8. 3
= 8.3 Hz, 2H), 2.61 (s, J =7.2
7.3 Hz, 3H). 20 Preparation of

| nt er medi at e
1- Benzhydryl - 3- et hyl am noazet i di //3 carboxylic Acid

Amide (I1-(13A-9)e): W
80 NH JNHS O 1-0
solution of 1-benzhydr
3-carbonitrile (lI-(13A-9)d;
nmet hyl ene chloride (150 m cooled in an ice bath
was treated with H2SO4 (22 0.4 nol), dropw se.
After the reaction mxturewas allowed to warmto room

tenperature and stir overnigh it was cooled in an
i ce bath and then careful-l—@—%a%]%hed W th
concerbraifdufd¥CHbeazVlrbzelidia-Bbhe\bia AHDMmiSI) irhat
formed duri n% the quench were callected y vacu

mathanrgli(ga m! Afldes rihyriine dydepshigride 2 ex52 5@?@6 and

‘Mérhaé@kh% i& s, OQﬂf g’?: rﬂgnol) dérl (gﬁf‘%’a@z%ﬁﬁfrg aﬁ‘ﬁ étﬁﬁﬁé for 15
congtest scaaltdeldCN 63 4 gc 652 minol)afdsoaddedchdod tme)hajhmgehedss
T80 U Db B0t e ey oo W rer
Ebhéérﬂ?dt@d‘ 'hQ/aQ:UM €The tdsidve Qas(tBer &&tracl\:};élzﬂ%ocrﬁDgsaﬁirated

solid: +ES M5 (M+1) 310.2; 1H NVR (40
aqugous sag(djum]blﬁarbopam with H;thyl'ac%at@t thejcambingd l@rganiefjayers

We}g \Afa he& with bﬁné_,lzdne%Wgéjbf),gaﬁa then concentrated, in vacuo, to
afford [-(13A-9)d as a colorless solid (11.7 g, quantitative): +ES MS (M+1)
292.2; "H NMR (400 MHz, CDs0D) 8 7.42 (d; J=7.5Hz, 4H), 7.26 (t, J= 7.5
Hz, 4H), 7.17 (t, J = 7.3 Hz, 2H), 4.47 (s, 1H), 3.54 (d, J = 8.3 Hz, 2H), 3.25
(d, J =8.3 Hz, 2H), 2.61 (s, J = 7.2 Hz, 2H), 1.11 (t, J = 7.3 Hz, 3H).

04/ 037 3 PCT/ 1 B2003/ 004619
A onusly stirred
am noazeti di ne-
11 7 9, 40 mol) in

VR

Preparation of Intermediate 1-Benzhydryl-3-ethylaminoazetidine-3-carboxylic
Acid Amide (I-(13A-9)e):
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| H, 3.44 (d, J = 8.3 Hz, 2H), 3.11 (d, J = 8.3 Hz,
2H), 2.47 (q, J = 7.1 Hz, 2H), 1. 10 (t, J = 7.3 Hz,

W@R)o4/0P8epar at i on of I nternedi ate PCT/IB2003/004619

3- Et hyl am noazeti di ne- 3-caBbpoxylic Acid Am de 20
Hydrochloride Salt (I-(13A-9)f): HNJ J -~ NHS HNO
2HCI I-(1 3A-9) To a solution of

1- benzhydryl - 3- (benzyl et hyl am no) - azeti di ne-
3-carboxylic acid am de hydrochjoride salt (1- 13A-9
c; 0.66 g, 1.4 nmmol) in W 200 037823

PCT/ 1 B2003/ 004619 81 thanol m) was added 20%
Pd(CH) 2 on carbon (309 B The m xture
was pl aced on a Parr ( haks then reduced (45

psi H2) at roomtenperature overn?ght The m xture
was diluted with nethanol Om) filtered through a
0.45 mfilter disk, and t| concentrated to a solid.
The 5 residue was triturated fromdiethyl ether,
collected by vacuumfiltration, washed with ether and
then dried, in vacuo, to &f13A®)e-(1 3A-9f (298 ny

6 g b VShudP st kolién e b @&Wﬁgﬁgg;m&a@@oege@ne-

B-tatdonitald) (I-(ABAD)0a11.9€), YI0 rang) mtmélhy@‘ne chlorlde (150 ml)
1- %Eenzhydr yl - 3 et hyl am noazetl dine-3 | 0 carboxy
I e iced azthviasg’fre@teé wth @93%628 min0 ﬁéﬂﬁﬁn@lop(”_lsﬁ)

mﬁrﬁﬁefﬁﬁ&tl%lﬁgﬁe\ﬁa& aloWd td Q/a‘?m‘arrogéﬁ?%\}aﬁrgéjre and stir

m Xt ure was concentrated
ravepnight, titewas beolediin andce dbathraand tHemcarefuligrplenched W|th

daveaiefeadiHABLLEGRHA T i ohdR Soids bkl Proed Guingspe
RlleAdhivére dollebri Eﬁ%dﬁﬁ‘ﬁ ﬁftratl%n3TEé ’aqhBSUthl"r@w%% then

was placed on a Parr(r) shaker and then reduce

@qtraﬂﬁgd with meethylenemséarideitee @o@bmmrgamwdawwtvuer@

S P S S B bop AR 00 o

rmldhtmmil solidsadtheasumiiaee sblitis eeed stife@ e Rolr hBetAYl acetate
hjééer di s and then concentrated under reduced

Sl eandthen collgcied) hyvaauin fikratioato e Hei3A9)e @2 9,
f7f4@ﬁj as a solid: +ES MS (M+1) 310.2; "H NMR (400 MHz, CD30D) & 7.41

(d, J=7.1 Hz, 4H), 7.25 (t, J = 7.5 Hz, 4H), 7.16 (t, J = 7.5 Hz, 2H), 4.49 (s,
1H), 3.44 (d, J = 8.3 Hz, 2H), 3.11 (d, J = 8.3 Hz, 2H), 2.47 (g, J = 7.1 Hz,
2H), 1.10 (t, J = 7.3 Hz, 3H).

Preparation of Intermediate 3-Ethylaminoazetidine-3-carboxylic Acid Amide,
Hydrochloride Salt (I-(13A-9)f):

HN//

NH

2

HN
O «2HCI

[-(13A-9)f
To a solution of 1-benzhydryl-3-(benzylethylamino)-azetidine-
3-carboxylic acid amide hydrochloride salt (I-(13A-9)c; 0.66 g, 1.4 mmol) in
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20 diethyl ether, collected by vacuumfiltration,
washed with ether and then dried, in vacuo, to afford

wa4d48389 (6.3 g, 91 %9 as a tan solid. PrepBCEHIB2005/004619

of Internediate 1-[9-(4-ChBbropheny/)-8-(2

4-di chl orophenyl ) - 9H purin-6-yl |l -ethanone
(I-(15A-1)a): N C / 1/ O N-N C 250 141
5A-1 a WD 2004/ 037823 PCT/ 1 B2003/ 004619 82 A sol ution
gietipand]|(3p cﬁnl@vm asidedr P et (OH)8 opaabai (30 % rveathe iyl 3 ).

H?QH'& tr| p eny‘% gﬂ%g%f@%h%{? %nggﬁﬁ%{%@d%@ﬁgbs' Hz) at

&)d)ﬂgemméfétutmowhrmgthH@mméjﬁ/aéhllﬁtéﬂ With@fethanol (200 ml)
degassed and to it was added

flwr@eittprat{giwﬂm fittgr yist anddhen (:Qa@entrated falassolid. The

e vag T FRRLR il SindF 2ollERe bvoostin firdfion,
waehedmdth dffer éﬂd then driv@snagded, oaftdie |- gﬂ@@) f?% mg,
our

nmxture and the heating, conti nued for 1

- P4t TORCRAAS (M nmm H INMRH¢00 Adldz. a8 0-Glakd delithesd 4H),

ha conbi ned, dried
%@h@g f?lq? @trﬁlq co#éim%/%d to dryness The
cr udeAlIerrrmlt/ellyl, aISOMQnmfr1l-be@ﬂ1ydrﬂ Fbhyrapebatiidife-3-

t sing 30% eth acet at e/ hexanes as the sol vent .
5%’ e?r'r?r%c' Wéﬂlé%éﬁédq@ﬁo%gc60|mml)mm%th@w (16 ml) at 0 °C

484 MW 48 130, 8y oo
(qﬁ/BMd)umé.td terhdye dheether, Haacbl) an@ thsh methartivaslddded
N TR A ST E N ——————
Rfteiptel AiRtiffort f BORIRd(OH), Oh- dakbén 18 wateN 2.8%9)! thl mixture
was placed on a Parr® shaker and then reduced (45 psi Hy) at room
temperature overnight. The mixture was diluted with methanol (350 ml)
filtered through Celite®, rinsing with additional methanol. The methanol
fractions were filtered through a 0.45 um filter disk, and then concentrated
under reduced pressure to give a solid residue that was triturated from
diethyl ether, collected by vacuum filtration, washed with ether and then
dried, in vacuo, to afford |-(13A-9)f (6.3 g, 91%) as a tan solid.

Preparation of Intermediate 1-[9-(4-Chlorophen vl)-8-L2,4-dichlorophenyl)-
9H-purin-6-yl]-ethanone (I-(15A-1)a):

/%N

N
CI\Q\'/ o
N

=N
Cl

Cl
I-(15A-1)a
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J)Y~-CN -Nf C C 1- 16A-1 a 20
6- Chl or 0- 9- (4- chl or ophenyl ) - 8- (2, 4-di chl orophenyl ) - 9H

w@eoo0s7823 - 1A-1 d (200 ng, 0.49 nmol) was di SBOT/1E2003/094619

acetonitrile (5 mM) and sti82red at 0 C

Tet r abut yl ammoni um cyani de (236 ng, 0.98 mmol) and

1, 4-di aza- bicyclo[2.2.2]octane (173 ng, 1.5 mmol)
were added to the reaction mxture and stirring was
cont i Ausalutivn 6f & chtoroP-rbehroftenyt)e@ (2 Hedichlorephanywas

SErrTe A Gt Bier S Baraibaga et AgdEamidilighosphine)
%%ﬂééihﬁ{(b?(@ﬁ% @Z)Mrr% ngwumte@hwﬁiama%g 5@9@%@&

pr oduct 16A-1 quant +ESI
m@assedahdlmlt\m&@@dﬂc[)ﬂmmﬂ -(PethoBa008)- stemeage (230 ul, 0.74

%nrlqjal)%gf £C3C I’(IPﬁtUg rgg‘?aé ﬁ?aéﬁ@eop 070\]"%2 é{j Ifq‘iagle%q{a&hown

Ft’fyeﬂﬁ’f aA's@ﬁJtle'l df@tﬁbﬂﬁgd)ﬁkﬁ\c HCI (1.5 ml) was added to the
9- (4- Chl or ophenyi ) - 8- - di chI or ophe

gﬂadmn m%u@lamdmelmeamgr@mmueddw 1heyr. %WGGGIIONW%/
ote T aagieIe BRI it Wit TP orgnis layers viere

eahilned,rdrledl (N80, pAliteted, EHa mceatraFem‘!@dem The crude
di ssol ved in nmet hyl ene chl ori de to and the

Joatefipbwas guritied V@ TIA prepasetive ﬁiﬁ’@ |usm9L?rﬁ> fathWydri de
% M&émexgﬁééﬂ%?ﬁ'@ ﬁl%ﬂf fodgfforé%e ldespeég dHJR!t)I Y6&-1)a (50
a ge F an S

dropw m xt ure

(mgl,tzi’f%l?ewESI MBGM3 10 at1i71.3; THCNMlRi(m ezt ODCIE s 911r'lg(s 1H)
mat eri al had_been consuned. Methanol (100 |) _was added

" t/o°8 Rddn 7t&i7 &12, 1161 g (145 3PHEN. AR 1 120r(Cad B &) RgP2

Qg’té]_l)/.\as renoved. The reaction

Preparation of Intermediate 9-(4-Chlorophenvyl)-8-(2,4-dichlorophenyl)-
9H-purine-6-carbonitrile (I-(16A-1)a):

Cl
I-(16A-1)a
6-Chloro-9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purine

[-(1A-1)d (200 mg, 0.49 mmol) was dissolved in acetonitrile (5 ml) and stirred
at 0 °C. Tetrabutylammonium cyanide (236 mg, 0.98 mmol) and 1,4-diaza-
bicyclo[2.2.2]octane (173 mg, 1.5 mmol) were added to the reaction mixture
and stirring was continued at 0 °C for 3 hours. The reaction mixture was
concentrated under reduced pressure and then purified by flash
chromatography using 30% ethyl acetate/hexanes as the eluant to obtain the
desired product I-(16A-1)a (215 mg, quant): +ESI MS (M+1) 400.2; 'H NMR
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15 m xture was extracted with ethyl acetate from1l M
HCl. The organic layer was back-extracted with | M

woigho4@msms23 he aqueous | ayers conbi ned. The aquRoI/EB2003/004619

| ayers were then brought t@3a basic pH with sodi um
hydroxi de and extracted with ethyl acetate. The
organic | ayers were conbined, dried (Na2SO4),

filtered, and evaporated to dryness to afford the
d@ls]OrMHizZODmmBJSBLQQ b; 1HIGA-.5716d, J =EBSY %1(—%1)45@694:11 4H),
1H NVR (400 I\/szé_gDE(I)) 8 8.92 (s, 1 H, 7.69 (d, J =
g/ 314, JF &4 Rz = 1.7 H, .1 H, 7.53-7.43

(m 3H), 7.36 (d, J = 8.3 Hz, 2H), 4.40 (s, 2H).
Preparation of Internedi ate N4-(4-Chl orophenyi)-6
pRreparativmef ntdrmeyliaten Ch/S¢4-Ciorbphedyigbt(2e4-dichlorophenyl)-
( -(17A— ) ): 20.04/P 7 ? PCT/IBZOOS/ 004619 84 Cl

6- Chl or o- N4- (4 chl orophenyl) 9) md| ne- 4, 5-di am ne

141 A-1a (114 ng, 45 DI ) dpyrrolldlne(lm
excess) were conbi n ﬁwHﬁh stirring at
100 C for 2 hours. The ct onNrri xture was dil uted

with saturated NaHCOB soI utign and extracted wth

et hyl acetate. The organi @rs wer e conbi ned,

dried (Na2SO4), filtered, 1 evaporated to dryness to
yield the desired conmpoupd - 17A-1 a (131 nmy,
quantitative) as an orange- brown solid: +ESI M (Mtl)
290.3; 1H NMR (500 MHz, CDROEMA-18b7.85 (s, 10 1 H),

7.45 (d, = 2H), 7.26 (d, J = 8.8 Hz, 2H), . .
3 63 (97](4 gtvoroghglquz ﬁT(Z,éhpibc_hlqjspgbgmg}-eHrptgfne-fi-carbonltrlle
| 0

£ 16l P mg,b%ﬁgwrpgl)é/ya/s 9'??3'}’3%? me Igylﬁne chloride (0.9 ml)
Gareiwﬂ@-mitetlc(n eqaled\i® )29 °CNDNisobutyl allBinum hydnde (1 Min

methylene chloride; 590 pl, 0.59 mmol) was added dropwise to the reaction

mixture and stirring continued at -78 °C until TLC indicated the starting
material had been consumed. Methanol (100 pl) was added to the mixture
to quench the reaction and the cooling bath was removed. The reaction
mixture was exiracted with ethyl acetate from 1 M HCI. The organic layer
was back-extracted with 1M HCI and the aqueous layers combined. The
aqueous layers were then brought to a basic pH with sodium hydroxide and
extracted with ethyl acetate. The organic layers were combined, dried
(Na2S0y), filtered, and evaporated to dryness to afford the desired
compound 1-(16A-1)b : +ESI MS (M+1) 404.4; "H NMR (400 MHz, CD30D) 8
8.92 (s, 1H), 7.69 (d, J = 8.3 Hz, 1H), 7.57 (d, J = 1.7 Hz, 1H), 7.53-7.43 (m
3H), 7.36 (d, J = 8.3 Hz, 2H), 4.40 (s, 2H).

Preparation of Intermediate N4-(4-Chlorophenyl)-6-pyrrolidin-1-yl-pyrimidine-
4. 5-diamine (I-(17A-1)a):
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1429A 6a N, N-Di nmet hyl f ormam de di net hyl acetal (16 m,
121 mmol ) was conbined with

wQ@23@we/021893Ir y| - 3- benzyl am noazet i di ne- 3- car boxyPCT/IE20034004619

amde (1-(1 3A-9b; 3.03 g848.16 mmol ) and heated to
reflux. After 4 hours, the 20 suspension was cool ed
and extracted from saturated agueous NaHCO3 with
et hyl acetate. The conbi ned extracts were dried

(Na2SO™4), and concEhtrated, N-yacuo, to the crude
solid (3.50 g). Puri fi on |pof {he WO 2004/ 037823
PCT/ 1 B2003/ 004619 85 resi e gn a'Bhot ageTM Fl ash 40M

col um usi ng 0-3% et hanol Hn NAEt ene chloride as
eluant afforded 1-(29A-6)a as a yellow sh solid (1.92
g, 62%: +ES M5 (Mrl) 38213A-ME NVR (400 MHz, CD3QOD)

(m 18708 perlodpnbayinayfiokine ty5-rbined:(a-a 014
91@60!2?\3 ) agd §9r7r6ﬁdiné (F @xf%ssﬁ\)@re cBhiRREALhahedted

I nt er medi at'e - Triazaspiro| 3. 41oct an- 8- one,
Wit istigrinigoati 100 °GEdnt2 hours2 Iaesiaactionimixturglwas-iilded with

- - , | ut i . .
SAylaibA N Os sy et St wih sihyl qestate, Jheorganic
Byerewéle datibinedadridd a8 04, Aer@dDhd eRaporated to dryness to
nmet hanol / met hyl ene chl ori de was added excess | HC

yiglddhetdepiredoparqung Infly A-Ner (d8 1419+ qyarditative) e an orange-

I ot : Y N RN avac
(Rl € “RSRMBRIVER 2883 AR to0bdv2et ol Lo
(199 M43 (d,Af £+ 818 Hae2HYdr L6 ¢, & £8UADHPH B300n, 840 AD6 (m,
Z&gO%Water; 1.1 g), the mxture was placed on a

}-r(r) shaker and then reduced (50 psi H2) at room
tenperature for 22 hours. The reaction was filtered
through a 0.45 M di sk, and then concentrated, in
N@epacatidroofniez e diataByide s phydiyl-Fbieazylel, 61 7-tila zaBBiro[3.4]oct-
riturat 9ro et hanol to afford 1-(29A-6)b 20 (450
Ay L4 P sol i d: +APCI MB (Mr1) 127.9; 1H NMR
(400 MHz, CD3OD) 6 4.51 (s, 2 4.41-4.33 (m 4H).

N
Dy
N
0]
I

-(29A-6)a

N,N-Dimethylformamide dimethyl acetal (16 ml, 121 mmol) was

combined with 1-benzhydryl-3-benzylaminoazetidine-3-carboxylic acid amide
(1-(13A-9)b; 3.03 g, 8.16 mmol) and heated to reflux. After 4 hours, the
suspension was cooled and extracted from saturated aqueous NaHCO3 with
ethyl acetate. The combined extracts were dried (Na,SO,), and
concentrated, in vacuo, to the crude solid (3.50 g). Purification of the



Preparation of Internedi ate
| - Benzhydryl - 3- net hyl am noazeti di ne- 3-carbonitrile

W@ keogAI®2¥)a): HN-- CN \ N E 25 WO 2004/ 0378PGI/1B2003/004619
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PCT/ 1 B2003/ 004619 86 1-(28&-7)a To a solution of

1- benzhydryl azetidin-3-one (2.13 g, 8.98 mol) in

nmet hanol (17 m) was added net hyl am ne hydrochl ori de
(1.21 g, 18.0 mmol) and then acetic acid (1.03 m,
1&5@1umm 3 BivtagednFHashp40Mtaolenn Afsirg 0-3% mnethgnﬁl ifior 5

Cinethige ot SSiridpliotaed LieARh bsiive Wi s (1.92 ¢,
(5199) 882 3 hg Nagk @o@rmﬁﬂggosm aCsJkaegsgqﬁ)

by chuum Itrabl on, rinsed anol
dri58dd, Ve 7. v&dz;dZH)t B.48KT Andni, -1BEDAS Ma(saH), 4.4 ds) HS) 3.31

Nk B6 MRty o, Bt Dz 0 2 5 e a7 29
10 (t, J = 7.5 Hz, 4H), 723(t,J .3 Hz, 2H), 4.45
3f5? (d, “ = 1.5 te, _gH) 15 (d, J = 7.1

Z gr l,+3- met hyI am noazetl di ne- 3-car boxyl ic Acid
M—?)b) NH ~~/ NHZ N ~/)0 15 1-(29A-7)b
A vigorously stirred soluti f ‘

1- benzhydryl - 3- et hyl ani n etiNH ne- 3-carbonitrile
(I- 29A-7 a; 2.10 g, 7.% ) in methylene chloride

(25 M) <cooled in an ice bath wasCltreated with H2SO4
(4.0 M, 76 mmol ), dropwi se. 20 After the reaction
m xture was al l oned to wal#298-8)Bom t enperat ure and

ig:r o uly Srs;&ll}gn %ﬂéé-\pmléﬁ%m'-éiﬂehEylgilsfﬁﬁiaQQ&&r&tE%]é&- len-
8-one (I-(29A-6)a; 1.83 g, 4.80 mmol) in methanol/methylene chloride was
added excess 1 M HCl in diethyl ether (10 ml). After stirring for 10 minutes,
the solvent was removed, in vacuo, and the resultant hydrochloride salt
dissolved in methanol (50 ml). After the addition of 20% Pd(OH), on carbon
(560% water; 1.1 g), the mixture was placed on a Parr® shaker and then
reduced (50 psi Hz) at room temperature for 22 hours. The reaction was
filtered through a 0.45 uM disk, and then concentrated, in vacuo, to give a
gummy solid. This material was triturated from methanol to afford I-(29A-6)b
(450 mg, 47%) as a tan solid: +APCI MS (M+1) 127.9; "H NMR (400 MHz,

CD30D) & 4.51 (s, 2H), 4.41-4.33 (m, 4H).

Preparation of Intermediate 1-Benzhydryl-3-methylaminoazetidine-
3-carbonitrile (I-(29A-7)a): '
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concentrated NHAOH to pH 11. The m xture was extracted
with nethylene chloride, the conbined organic |ayers

woweog/ogseed (Na2SO4) and then concentrated, |PCER20G8/004619

to afford 1-(29A-7)b (1.2 ¢ 549% as an off-white 25
solid: +ES M5 (Mt1l) 296.3; 1H NWR (400 MHz, CD3OD) b
7.41 (d, J 7.5 Hz, 4H), 7.25 (t, J = 7.5 Hz, 4H),
7.16 (t, J 7.1 Hz, 2H), 4.48 (s, 1 H, 3.41 (d, J =
8.7 Hz, 2H), 3.09 (d, J 3-(89&-Ha, 2H), 2.24 (s, 3H).

V\D204/03 23P /1 B2 / 004 f
o oy FR A ach SeTaRyaty B2 3-Ohe R B b8l n
%re& tid rRoF gvﬁphﬂp&vas%ld@@a -mEth§RmIne Mg dtdcHidfde . 2) g, 8.0 minol)

¢ N, N-Di net hyl f or mam de di et
an@trwn qwtm agid (803 mrdB)0 wezol) abmnmé@ﬂmaiure After stirring

B NES SR W o R bl W 2 AR LR

wak lhextedot 60 °G 01D hiourd. Mhexeapinrs vas cmmect; Qbé edh@pcbduct
extracted from saturated agueous, NaHCO3 10 wi t

WEs CalRStod by \RSHUTHEUTo0R0 s ISES With 8elradl enai@zmiﬂed in

99#’10 7 H65% BT 8 BTl @50 & S OEFS

3@mm«¢oo MH, CO,C17) § 8.43)(d~ J &= 5 5 H-Hz,, 4H) 7.29

c_w asw ). 728y ( B=953 Heo My 454558855 (& 15768 Hz
F‘ZQ errre&d 3 347 Hjiz éH) élg,OQs"gH) 2H). 15 Prepar ation of
5- Met hyl - 2, 5 7-triazaspirof 3. 41oct an- 8- one

%&%ﬁ | orHj %@r 22 /aLI L—SB% )an}r,yzfs’-me,*z‘hylam/nolé'?'ehdn%&I

3- C&égw,ngmbl,d,ﬁnﬂgéwm ?_’)b7 triazaspiro[ 3.4]oct-6-en

[-(29A-7)b

A vigorously stirred solution of 1-benzhydryl-3-methylaminoazetidine- |
3-carbonitrile (1-(29A-7)a; 2.10 g, 7.57 mmol) in methylene chloride (25 ml)
cooled in an ice bath was treated with H2SO4 (4.0 ml, 76 mmol), dropwise.
After the reaction mixture was allowed to warm to room temperature and stir
overnight, it was cooled in an ice bath and then carefully quenched with
concentrated NH,OH to pH 11. The mixture was extracted with methylene
chloride, the combined organic layers were dried (Na,SQ,) and then
concentrated, in vacuo, to afford |-(29A-7)b (1.2 g, 54%) as an off-white
solid: +ES MS (M+1) 296.3; "H NMR (400 MHz, CD;0D) § 7.41 (d, J= 7.5
Hz, 4H), 7.25(t, J=7.5 Hz, 4H), 7.16 (1, J = 7.1 Hz, 2H), 4.48 (s, 1H), 3.41
(d, J=8.7 Hz, 2H), 3.09 (d, J = 8.7 Hz, 2H), 2.24 (s, 3H).
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20

8-one (1- 29A-7 c; 189 ny, 0.619 mol) in nmethanol (30
m) was added 1 M HCl in diethyl ether (1.3 nl).

wW@\Rdoa/0318he addition of 20% Pd(OH) 2 on carbon P&D¥82003/004619

water; 95 ng), the m xtures8has placed on a Parr(r)

shaker and then reduced (50 psi H2) at room
tenperature for 5 hours. The reaction was WD

2004/ 037823 PCT/1B2003/ 004619 88 filtered through a
0.45 M di sk, and then concentrated, in vacuo, to give

] ian of Intel] gi%ﬂ ‘53 By e8RS 5 ?’ft' s_i(?rg&;é‘oct—
-Biche (14294;7)4H NVR (400 MHz, CD3OD) 6 4.38 (d, J
= 12.0 Hz, 2H), 4.17 (s, 2H), 4.13 (d, J = 12.5 Hz,
2H), 2.71 (s, 3H). 5 Exanple | WBgeparation of

9- (4- Chl or ophenyl ) - 8- | o oplenyl ) - 6-i sopr opoxy
- 9Hpurine (1A-1): - Cl Cd 10 I1A1
Sodi um (7 mg, 0.3 mol s8I SSolived in i sopropanol
(1 M) and to it was added

6- chl or 0- 9- (4- chl or opheny

29,
ke

B

Sr (2, 4-di chl or ophenyl ) - 9H
purine |- 1A-1 d (30 ng, nol ). After stirring at
room tenperature overnight,~ the reaction m xture was
evaporated to dryness and_gyhlagted into ethyl 15
acetate fromsaturated a HCO3 sol ution. The

or ganNgN{Riyreatbylfeemamide mirnathy] adetak (1 .( Nal2 8G4)nmol) was

ot T RS BB cn s hohrit e ek seng
é%i?@atl | BaL7)b; 788 W%@sz SAtEN) I Rsatbd %o f?&{%melé 9 hours,

e I'e conpound I'A-1. A’solution o mat eri a
he skspepisionewas copledeantsexttaated Fonwsaturaied @spietusIiNaEICO;

it St Ebiite, THE Bameiia eftfetS VPR ReEINaRS fl BiRe
bytertited i it eagab  toafffc?e MRAAT & Asla §&id T 52308) 96 %FESIES
MS (M+1) 306.3; '"H NMR (400 MHz, CD30D) & 8.42 (s, 1H), 7.47 (d, J=7.5
Hz, 4H), 7.27 (t, J = 7.5 Hz, 4H), 7.17 (t, J = 7.5 Hz, 2H), 4.57 (s, 1H), 3.58
(s, 3H), 3.55 (d, J = 10.0 Hz, 2H), 3.34 (d, J = 10.0 Hz, 2H).

Preparation of Intermediate 5-Methyl-2,5, 7-triazaspiro[3.4]octan-8-one,
Hydrochloride Salt (I-(29A-7)d):

N
N
NH

HN
O °HCI

[-(29A-7)d
To a solution of 2-benzhydryl-56-methyl-2,5,7-triazaspiro[3.4]oct-6-en-
8-one (I-(29A-7)c; 189 mg, 0.619 mmol) in methanol (30 nil) was added 1 M
HCl in diethyl ether (1.3 ml). After the addition of 20% Pd(OH), on carbon
(50% water; 95 mg), the mixture was placed on a Parr® shaker and then
reduced (50 psi Hz) at room temperature for 5 hours. The reaction was
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MS (Mrl) 433.4;1H NVR (400 MHz, CD3OD) 6 8.50 (s, |
H, 7.64 (d, J =8.3 H, | H, 7.55(d, J =1.7 H, |

wWoHRQo4/p37%93 7. 45 (3H), 7.34 (d, J = 9.1 Hz, 2H),PCBIB2803/004619

(septuplet, J =6.2 Hz, | B, 1.48 (d, J = 6.2 Hz,
6H). 25 WD 2004/ 037823 PCT/ | B2003/ 004619 89 The
conpounds |listed in Table 1 bel ow were prepared using
procedures anal ogous to those described above for the
$ilterddethiraugif a OGbﬁwp!dendk,wnsthBi m@degframpr/mpabm ei)lglve a
starting naterial ch ar avalla e_. conmmercia

bl Blrlonterp iy Lahena ol k2aAneg ToRges. S4%) as an

t a I

Eﬁa“a'é%a%“*% §Ps BS e PLEPCEERUR (D ABRES CD:0D) 5 4.38
(aht.Lxrtedd bizeH),The 7 (onRid))@ds3 (d, st ed 2t Hey2MBIr&71 (s, 3H).
isolated initially as the free base and then
generally converted to their correspondi ng

hydrochl oride salt for tes{hpk7Table | NN C Ni
R ~=N 10 Ar Exanple Ar %I\g Klo (MH) +  1A-2

Prepatiatibh of SpHe@iloromiidn vio% (2 4-didhi8rahhengi) drisopogiteayy |
'993 419E:76i iA—4 2, 4-di chl orophenyl -0-n-Pr 433.4 :
| orophenyl -0-n-Bu 447.0 Exanple 2

Preparati on of 6-tent-Butoxy- 9/g4 chl orophenyl )-8-(2

4-di chl or ophenyl ) - \@\puw&ﬁ\ NN C O -N
N

—_—

Cl

Cl
1A1
Sodium (7 mg, 0.3 mmol) was dissolved in isopropanol (1 ml) and to it

was added 6-chloro-9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purine
[-(1A-1)d (30 mg, 0.07 mmol). After stirring at room temperature overnight,
the reaction mixture was evaporated to dryness and extracted into ethyl
acetate from saturated aqueous NaHCOj solution. The organic layers were
combined, dried (Na,SOy), filtered, and concentrated to dryness. The crude
residue was purified on a TLC preparative plate using 4% methanol/
methylene chloride as the solvent to yield title compound 1A-1. A solution
of the material in methylene chloride was treated with excess 1 N HCI in
diethyl ether, stirred, evaporated to dryness, and then triturated in diethyl
ether to afford the hydrochloride salt of compound 1A-1 (8 mg, 26%): +ESI
MS (M+1) 433.4; "H NMR (400 MHz, CD;0D) 6 8.50 (s, 1H), 7.64 (d, J= 8.3
Hz, 1H), 7.55 (d, J = 1.7 Hz, 1H), 7.49-7.45 (3H), 7.34 (d, J = 9.1 Hz, 2H),
5.73 (septuplet, J = 6.2 Hz, 1H), 1.48 (d, J = 6.2 Hz, 6H).



a Ca 2A-1 WO 2004/037823 PCT/ 1 B2003/ 004619 90

6- Chl or 0- 9- (4- chl or ophenyl ) - 8- (2, 4-di chl orophenyl ) - 9H
w@eoo0s7823 - 1(A-1)d, potassiumtert-butoxi de (POI/IRR003/004619

0.15 mmol) and tetrahydrof@an (1 m) were conbi ned

and stirred overnight at anbient tenperature. The

reaction m xture was concentrated to dryness and the

resi due was extracted 5 into ethyl acetate from

sat ur dtheccampewids lisedDsTabiewt below Wake preganée usingyer s

fil d d
T CeoRPE aMEogs HEindsSeghben dbol B gfte atnesis P e
Bonabswiat Agr aginy ties anWpﬁbﬂé 8tarti®y Mefteridls dBchaie @vatéble
met hanol / met hyl ene chl oride as the solvent to give

ppmr@em@},lypgmrqd\u§|ng§rgp§,r@[t|pa§\,wﬁll|-knoyggto Wosegkilled in the

5 ?ﬁgﬂoﬁpréﬁé}%@f_réé Qr? r%g apa@%%&o@te% éllegc’_é)%d elq%ma for ot?w

htednddiates( Fr'he?dd)npcmrﬁj% I(stéd Helev\Bwérd-isola%ﬂ initlallf ad the free

epar ation
5t a0, 15RY GeppEscoar ST 19 Big)) cartqsnceing Bientipyide salt
g&tgsm%4 di chl orophenyl )-9H purine (3A-1): N~O "-N
Cl Cd 3A-1 To a tetrahydrofuran (1 m) solution of
6- chl or 0- 9- (4- chl or ophenylTable 1
8-(2, 4-dichlor ophenyl) 9H purine 141A-1)d (30 ny,
0.073 mmol ) and 20 1 -benzhydmylanetidin-3-ol (53 nyg,
0.22 mmol ) was added—f 8Si upq t exlt - untoxi de (24 ny,
0.22 nmol ). The conbi ned agenyys were stirred
overni ght at anbient tenper ne. The reaction
m xture was concentrated toadryness and the residue
was extracted into ethyl acetate from saturated NaHCO3

10

solution  The organic layers were conbined, drjed

Eha )} filtered, pggnd 25 evaparated or dryness. M’ge

cT roduct was purified by chromatography +
No. (M+H)
1A-2 2,4-dichlorophenyl -OMe 405.4
1A-3 2,4-dichlorophenyl -OEt 419.6
1A-4 2,4-dichlorophenyl -O-n-Pr 433.4
1A-5 2,4-dichlorophenyl -0-n-Bu 447.0

Example 2

Preparation of 6-tert-Butoxy-9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-
15 9H-purine (2A-1):

Cl



WD 2004/ 037823 PCT/ 1 B2003/ 004619 91 on a preparative

TLC pl ate usi ng 4% net hanol / net hyl ene chl oride as the
walmsms23 0 give title conpound 3A-1 as a yel | OT/B2003/084619

solution of the material ©9f nethyl ene chloride was

treated with excess 1 N HCl in diethyl ether,

stirred, evaporated to dryness, and then triturated in

di et% et her to afford 5 the hydrochl oride salt of
conpdrkdl@a-9-(4-chlorgpheany pg-(2 4 phlnsvr{h@nyj) 9-paripe 1H

M%ggﬂ%gjrﬁéﬁht& c?eZ;%O e, oF 550%& i Yet?%a{d%furan (1

rhl)akeré. APnlibed mndéﬁtl)redei\%rn@anatJaldﬁ)ldntsémderatuféabThae 2
beI QW wer e prepared using Eroce res an ous

eR6IGN FKOFS Wad CaNGoBIAGH iy the toridue g gxiracted
5 iR éth%éf@gféhﬁoﬁpégt%'ié@%ﬁu%@é NalE é&[lhé\lu STHBIdr§anic

are aval comrerci a prepare usi ng
lpyeqsarars aomsbined| dkeerMa;tSQ‘t)hblwed kahd edapmratetdato anyness.

areg a_ nmanper , anal ogous to routes decri eﬂ_

e PR S vEs PROBSa b R R8 et A aEsved c

;Blgiémlmg 484, h@héﬁ@ﬁnéﬂh&bn@' dlofde b é@i@eﬂﬁtok@w tiggd
hen generally convertéd to their corresponding

¢yapowtd dAities earallowreil: %tMﬁdMﬁa\% 2 HNNMR (409-MHi,

o e PRk 035021,

2494: m@g hreeu dl\@ =\ 1 344 24H), N7Ave(sVBH)Me VO
2004/03 823 CT/ | 2003/004619

Example 3
Preparation of 6-(1-Benzhydrylazetidin-3-yloxy)-9-(4-chlorophenyl)-
15 8-(2,4-dichlorophenyl)-9H-purine (3A-1):

PSS
o

Cl

cl
- 3A1

To a tetrahydrofuran (1 ml) solution of 6-chloro-9-(4-chlorophenyl)-

8-(2,4-dichlorophenyl)-9H-purine |-(1A-1)d (30 mg, 0.073 mmol) and
20  1-benzhydrylazetidin-3-ol (63 mg, 0.22 mmol) was added potassium tert-

butoxide (24 mg, 0.22 mmol). The combined reagents were stirred overnight
at ambient temperature. The reaction mixture was concentrated to dryness
and the residue was extracted into ethyl acetate from saturated NaHCO3
solution. The organic layers were combined, dried (Na S0,), filtered, and

25  evaporated to dryness. The crude product was purified by chromatography
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92 Exanple Ar -OR M5 No. (MtH) + 3A-4
2, 4-di chi orophenyl 502.4 N O 3A-5 2,4-dichiorophenyl

woR004087843 N O 3A-6 2, 4-di chi orophenyl 488. 4 pCx/B3203/004619

2, 4-di chi orophenyl N, Me 47410 o 3A-8

2, 4-di chi orophenyl 550.2 3A-9 2, 4-dichl orophenyl /
502.4 11-1 N O 3A-10 2, 4-dichiorophenyl 528.0 N
3A-11 2, 4-di chi orophenyl 514.8 Exanple 4 WO )

2004 PO BBy ePOTT B2 084 Ba metigan yieneahl@ide as the

9- (4- Chl or ophenyl ) - 8- - di chi or.ophenwl ) -6~ ah .
Sabrg e AVBE narlines 341 5 ALRUBHAE ) 2o & i etsria
th Ghetbllelt chfdriie Mas treated with excess 1 N HCl in diethyl ether,

9- (4-Cnl or ophenylg -8-(2,4-dichlor opher_lyld) -9H purin-6-0
|stirred] pvapqraterlg dryness, and then triturated in diethyl ether to afford
the hydrochloride salt of compound 3A-1 (14 mg, 31%): +ESI MS (M+1)
612.2; "H NMR (400 MHz, CD30D) & 8.51 (s, 1H), 7.65-7.30 (m, 17H), 5.85-

5.77 (br m, 2H), 4.75-4.60 (br m, 2H), 4.55-4.30 (br m, 2H).

The compounds listed in Table 2 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 3A-1 using ;the appropriate starting materials which are available
commercially, prepared using preparations well-known to those skilled in the
art, or prepared in @ manner analogous to routes decribed above for other
intermediates. The compounds listed below were isolated initially as the free

base and then generally converted to their corresponding hydrochloride salt

for testing.

Table 2

)
CI\@\NJ%O,R
=N
Ar
Example Ar -OR MS
No. : (M+H)*

3A-2 2,4-dichlorophenyl N e 488.4
o) .

3A-3 2,4-dichlorophenyi Mo € 544 .4
N/Me'.
\'&O Me .
Me
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619 94 FabjeM8 NON

R VS _No. 4A
A o

TR

-2

3A-8

2,4-dichlorophenyl

<0

550.2

3A-9

2,4-dichlorophenyl

O

502.4

3A-10

2,4-dichlorophenyl

g
SR

528.0

3A-11

2,4-dichlorophenyl

S

514.8

Example 4
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4A-3 2, 4-dichl orophenyl 0 - Owe 449.1 A4A-4
2, 4-di chl orophenyl o 477.2 o---~_ O 4A-5

WQ 2004087803 or ophenyl 0 489.2 o0""-T] 4A-6 PCT/IB2003/004619

2, 4-di chl orophenyl We 493.23 Owe 4A-7 2-chl orophenyl

-CEt 385.2 4A-8 2-chlorophenyl -Owe 371.2 4A-9

2-chl orophenyl F 439.2 O _ ~ F F Exanple 55

Preparati on of 9-(4-Chlorophenyl)-8-(2,4-dichl oropheny
Praparation of 9+ ﬁGhi@rmheavfan&g@ 4-oighieropRenyliR-(tgtrakydrofuran-

4/ P B2003{.004619 95 NN CI F ND-NF
elh -'éH' el }'ert-butoxide (1 Min THF; 0.73

m, 0.73 nmmol) and 2, 2, 2-t,(lj;f\1r\poroethanol (2 M) were
an
-(2

stirred at roomtg ure to this 5 mxture was
added @@\N o)

6- chl or o-9- (4-chl or ophenyl }=&- (2, 4- dychl or ophenyl) -
9H purine |- 1A-1 d (10 , 0.24 mmol). The reaction
m xture was stirred a fenperature for 3 days

t hen quenched with H20 diluted with chloroform
The organic | ayer was shed with brine, dried

(Na2s®™4), filtered, and concentrated under reduced
pressure. The crude product4Aws

9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-ol I-(1A-1)c (100
mg, 0.255 mmol), 2-bromomethyl-tetrahydrofuran (42 mg, 0.255 mmol), and

cesium carbonate (83 mg, 0.26 mmol) were combined in dimethylformamide

(5 mi) and heated to 100 °C overnight. The reaction mixture was diluted with
ethyl acetate and washed with brine. The organic layer was dried (NazSQOy),
filtered, and evaporated to dryness. The crude material was purified on a
preparative TLC plate using 75% ethyl acetate/hexanes as the eluant to
yield titte compound 4A-1 (20 mg, 16%); "H NMR (400 MHz, CD30D): § 8.52
(s, 1H), 7.64 (d, J = 8.3 Hz, 1H), 7.49 (d, J = 2.1 Hz, 1H), 7.560-7.44 (m, 3H),
7.34 (d, J = 8.7 Hz, 2H), 4.68 (d, J = 5.0 Hz, 2H), 4.39 (m, 1 H), 3.91 (m, 1
H), 3.79 (m, 1H), 2.20-1.83 (m, 4H). A solution of the material in methylene
chloride was treated with 4 M HCl/dioxane, evaporated to dryness then
further dried with high vacuum to yield the hydrochloride salt of compound
4A-1: +APCI MS (M+1) 475.2.

The compounds listed in Table 3 below were prepared using
procedures analogous to those described above for the s'ynthesis of
Compound 4A-1 using the appropriate starting materials which are available
commercially, prepared using preparations well-known to those skilled in the
art, or prepared in a manner analogous to routes decribed above for other
intermediates. The compounds listed below were isolated initially as the free
base and then generally converted to their corresponding hydrochloride salt
for testing.



io purified by preparative TLC using 20% et hyl

acet at e/ hexanes as the eluant to give title conpound
wWG2001/08B3 ny, 17%: +APCI M5 (Mrl) 473.1; 1H NMCT/IE24@0004619

MHz, CD30OD): b 8.58 (s, 1 By, 7.64 (d, 1 H, 7.57 (d,

1H, 7.50-7.41 (m 3H), 7.36 (d, 2H), 5.23 (q, 2H).

is Exanple 6 Preparation of

9- (4- Chl or opheny_1)-8-(2, 4-di chl or ophenyl ) - 9H puri n- 6-

yl 1 - yclohexylanine (6A-1)Talded NI N -NH C C

6A-1 20

6- Chl or 0- 9- (4-chl or ophenyl ) - 8-“{/2,§4¢ di chl or ophenyl ) - 9H
purine 1- IA1d (G 0. 07 /qu
cycl ohexyl am ne (0.3 B cgnmbi Red’ i n et hanol

(0.5 m) and heated at 60 C feFN30 m nutes. The
reaction m xture was conceptrated under a stream of
and then extracted into ethyl acetate WD

P@QAL 037823 PCT/ 182003/ 004619 ~ 96 f fypgn sat ur at ¢d
Ngggju é | ution. The organic |ayers were conbi eEJMMS +
dried” (Na2SO4), filtered,| evaporated to dryness, XH)

t he uriffige reparatilve TLC usi 25% et hyl
ace?%'&e/HeQa%‘éﬁ%‘gmgﬁﬁﬁ}aﬁ]t to obtai®@ Q? e conpourf’-1
BA-1. A qolution of the ndterial in yl ene ¢hl ori de
‘was treatled with 5 excess [1 N HCl o diethyl efher,
stirred, |evaporated to dryness, and then triturated
n diethylr ether to aitorg the nydrochloride saf t_of
corftnind |6 &-4-diqhlorgphgnyls 7oy as>h seli®@MeESI M5 44%1)
472.6; 1H NVR (500 MHz, |CD3OD): % 8. 40 (s, 1|H,
.66-7.6 2H), 7.38-7.135 (m 3H), 7.53-7.50 (d,_J
= @4y %-,dlejll@@pbsnylm 1 H) D2, ,LL%BBJ d, J|= 4473
he

Hz, 2H), |1.94 (br d, J = 10 13.0 Az, 1.78|(br d,
J = 14.5|Hz, 1 H), 1.62-1.{23 (m 5H). conpounds
“3{:‘@% I TabTe 4 below ware prepared using

pr ur ¢s ZaISHIRBNEBY!t Hose degcri bove for48%hé
synthesi g of Conmpound 6A{1 usimyQ helappropriate
starting|materials which are avail abl e

4A-6 2,4-dichlorophenyl OMe 4903.2
PN
O/\/kOMe
4A-7 2-chlorophenyl -OEt 385.2
4A-8 2-chlorophenyl -OMe 371.2
4A-9 2-chlorophenyl F 439.2
Example 5

5  Preparation of 9-(4-Chlorophenyl)-8-(2,4-dichloropheny!)-6-(2, 2. 2-trifluoro-
ethoxy)-9H-purine (5A-1):




15 commercially, prepared using preparations
wel | -known to those skilled in the art, or prepared

WO pooa/osmeher anal ogous to routes decri bed aboveCT/B2003/004619
other internediates. The @dnpounds |isted bel ow were
isolated initially as the free base and then
generally converted to their correspondi ng
hydrochl oride salt for testing. 20 Table 4 "LRL N \N
NRR N1/ /)._ N A Ex. A¥ RlL -NRR M5 No. (MtH) +
6A-2 2,4-dichlorop -H N _498.5 004/ 037823
PCT/ | B2003/ 004619 9 2, A4- dicchPMt ophenyl -H 460.5
O 6A-4 2,4-dichl o'rophenyl N 446.5Fr1 H 6A-5
2, 4-di chl orophenyl -H N446.5 6A-6 2, 4-dichl orophenyl
-H 473.6 N NMe Exanpl gpar ati on of
| -f9-(4-Chl oro-phenyl)
8- (2, 4-di chl or o- phenylgi- 9H purin-6-y11-
pi peri di ne-4-carboxylic ac]sg\ Ft hyl Ester (7A-1): N'N
Cl NI / N 20770

Potassium tert-butoxide (1 M in THF; 0.73 ml, 0.73 mmol) and

2,2, 2-trifluoroethanol (2 ml) were stirred at room temperature and to this

5  mixture was added 6-chloro-9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-
9H-purine |-(1A-1)d (100 mg, 0.24 mmol). The reaction mixture was stirred
at room temperature for 3 days then quenched with H,O and diluted with
chloroform. The organic layer was washed with brine, dried (Na;SO,),
filtered, and concentrated under reduced pressure. The crude product was

10  purified by preparative TLC using 20% ethyl acetate/hexanes as the eluant
to give title compound 5A-1 (20 mg, 17%): +APCI MS (M+1) 473.1; '"H NMR:
(400 MHz, CD30OD): 6 8.58 (s, 1H), 7.64 (d, 1H), 7.57 (d, 1H), 7.50-7.41 (m,
3H), 7.36 (d, 2H), 5.23 (q, 2H).

15 Example 6
Preparation of 9-(4-Chlorophenyl)-8-(2,4-dichloropheny!)-9H-purin-6-yi]-

cyclohexylamine (6A-1):

1O
cl '
@\N)% N
=N
cl

cl
6A-1
20 6-Chloro-9-(4-chlorophenyl)-8-(2,4- dlchlorophenyl) 9H -purine
I-(1A-1)d (30 mg, 0.07 mmol) and cyclohexylamine (0.3 ml) were combined
in ethanol (0.5 ml) and heated at 60 °C for 30 minutes. The reaction mixture
was concentrated under a stream of N, and then extracted into ethyl acetate



1-f " N G O 5dC 7A1

6- Chl or 0- 9- (4- chl or ophenyl ) - 8- (2, 4-di chl orophenyl ) - 9H
w@oooiss7823 - 1A-1 d (30 ng, 0.07 mmol), PCT/IB2003/004619

pi peri di ne-4-carboxylic aci9d ethyl ester (34 ny, 0.22

mmol ), and triethylamne (20 I, 0.29 mmol) were

conbined in 1o ethanol (1 mM) and heated at 70 C for 2

hours. The reaction mxture was concentrated under a

fronn satvretedNdald @ tendtiasx Thecareaniclayerstwsie carabiaed, dried

T A A e

T dsivig 5% etind alcbenehekaheeds iuant epabadin Yite cbhfpound
usi n 4% et hﬁmol in methylene chloride as eluant to

B ainsalvtion of hecmaigiahin m&ihyleme sBlatigearastreated with

S SRS LA T e b a0 G B8

tml:cu]eatbglln eltdtlﬁyldetbeli t:ord_tbrdrhhie aydpohidried $at ofgtrqmpmmdrd _OA—__
@sitonat I a e sk Wt 1%9&”%"%%@6&&%2 e
cgég%@)( 368 8038, {ﬁ) 726@-7 6|9I)7(-n§ 7 @Js 7. 33 éng%) ]775% 799 (d J

=58.8 Hz,2H), azgomn)m, 14H)1,52 12 erd 4=711 9—Izl,z,2IHI) 1.84 @l6r g =

10 1% %E"Z( ?H&ﬂ %8%&&1—& %HZTHE?Cpﬁg]ohﬁggm 2d(imn 2.

Table 5 bel ow were prepared usi ng procedures
anal ogous to those descri bed above for the synthesis
of 1d %@mqmpwmdwsiedm hablenebelop were prepasecusingg

eiRohires Bptiepis 18 hlibdstihRo AT RIRE B g AT Fo
Gurhpowid ggpasm? the a@prﬁqﬁ@w sttt geHeridle whith afe avallable
decri bed above for other internedjiates. The conp

15 comypRigiay) BWRﬁé‘P‘e US| RieRaratigns wglkknoyn f%@olsﬁe%"”egdg éhe

57 BB AT s Ipin G RMESAGE oo dePetERRRRtoR iner
intermediates. The compounds listed below were isolated initially as the free
base and then generally converted to their corresponding hydrochloride salt

for testing.
20 . Table 4
R1
@
cl
\QNJ}%W
=
Ar
Ex. Ar R1 -NRR’ MS
No. (M+H)*

6A-2 2,4-dichlorophenyl -H ;(O 458.5




~ N ANONNRR C__ _-)Y N A Ex. No. Ar R1 -NRR

M (MtH) + T7A-2 2,4-dichlorophenyl -H 462.0 N~OVe 1
WO200483B22, 4- di chl orophenyl -H N--,-,-N 457. 1 PG&EIBAD3/004619

2004/ 037823 PCT/1B2003/ 0046819 99 Ex. No. Ar RI -NRR

M5 (MtH) + 7A-4 2,4-dichiorophenyl -H 502.5 NNN-H I

O H7A-5 2,4-dichiorophenyl -HO Okt 530.4 N 7A-6

2. 4-dichiorophenyl -H 484.4 N H 7A-7

2eA-4li chi 90.18 aKy QEt 1 H O 7A-8
2,6%‘-% hi ?r%%@#yiff’pf‘ghéz. g o N 460.5
Lo
6A-4 2,4-dichlorophenyl -H fﬁ]/\/\ 446.5
H
6A-5 2 ,4-dichlorophenyl -H RN 446.5
6A-6 2,4-dichlorophenyl -H 473.6
y YN/\
L
Me
Example 7

Preparation of 1-[9-(4-Chloro-phenyl)-8-(2,4-dichloro-phenvl)-9H-purin-6-yl}-
piperidine-4-carboxylic acid Ethyl Ester (7A-1):

cl N|/§N
=N O~
ci 0
s cl
7A-1

6-Chloro-9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purine

I-(1A-1)d (30 mg, 0.07 mmol), piperidine-4-carboxylic acid ethyl ester (34
mg, 0.22 mmol), and triethylamine (20 pl, 0.29 mmol) were combined in

10  ethanol (1 ml) and heated at 70 °C for 2 hours. The reaction mixture was
concentrated under a stream of N2 and then extracted into ethyl acetate from
saturated NaHCO3 solution. The organic layers were combined, dried
(NazS0y), filtered, evaporated to dryness, and then purified by preparative
TLC using 4% methanol in methylene chloride as eluant to obtain title

15 compound 7A-1. A solution of the material in methylene chloride was



H 7A-9 2,4-dichiorophenyl -H N~OW 462.0 1 H O 7A-10
2,4-dichiorophenyl -H504.8 NOw | HO7A11

WQ 20040387803 or ophenyl -H 460.0 H 7A-12 PCT/IB2003/004619
2, 4-di chi orophenyl -H 446. 08N H WD 2004/ 037823
PCT/ 1 B2003/ 004619 100 Ex. No. Ar R1 -NRR M5 (M+H) +
7A-13 2, 4-di chl orophenyl -H O 515.2 W-/ NI H
7A-14 2, 4-dichl orophenyl -H444.0 N | H 7A-15
treatedivati exagsisenil HEHN4Hdthg! dthet sstit@d and evaporated to

%yﬁegé @%@gﬁr@ﬁﬁé%}jroqﬂ&% galt N Ccl)mpglugdo‘ 7_%?1 (24 mg, 65%) as
a solid: +ESI MS (M+1) 530.1; "H NMR (400 MHz, CD30D) § 8.35 (s, 2H),
7.60 (d, J = 8.3 Hz, 1H), 7.56 (d, J = 2.1 Hz, 1H), 7.50-7.45 (m, 3H), 7.34 (d,

s J=8.7 Hz, 2H), 4.15 (g, J = 7.1 Hz, 2H), 3.68 (v br s, 2H), 2.85 (m, 1H), 2.16
(M, 2H), 1.89 (m, 2H), 1.25 (t, J = 7.1 Hz, 3H).

The compounds listed in Table 5 below were prepared using
procedures analogous to those described above for the synthesis of
10 Compound 7A-1 using the appropriate starting materials which are available
commercially, prepared using preparations well-known to those skilled in the
art, or prepared in a manner analogous to routes decribed above for other
intermediates. The compounds listed below were isolated initially as the free
base and then generally converted to their corresponding hydrochloride salt
15  for testing.

Table 5
R

A

PN

Ar
Ex. No. Ar R1 -NRR’ MS
(M+H) *
7A-2 2,4-dichlorophenyl! -H 462.0
R J\/OMe
)
H

7A-3 2,4-dichlorophenyl -H ﬁN A= 457 1




H 7A-18 2, 4-di chl or ophenyl
2, 4-di chl or ophenyl
WQ 20040387823 or ophenyl
2, 4-di chl or ophenyl

-H O Owe 504.4
-H 476.0 Ov H O 7A-21
-H 446.09 N H WD 2004/ 037823

~l x N

-H 430.0 N~ 7A-19

H 7A-20
PCT/IB2003/004619

PCT/ 1 B2003/ 004619 101 Ex. No. Ar RI -NRR M5 (MH) +
7A-22 2,4-dichiorophenyl -H 488.8 NH 7A-23
4-di chi orophenyl -H 472. 4 Me TA-24.
4-@ichi oropheqyyl -H H{ 4645 |NNE | _ TA- 25
%)ﬁf-r&dul)'cni orophgl}yl -H 4'74.%1 H 7A-26 NRR M“-cfl +
2,4-dichiorophenyl -H517.2 HO 7A-27 (M+H)
279 CPRL OISO ekl § 593 2| N — 502.5
}{ /\\/N NTH
R
H 0
TA-5 2,4-dichlorophenyl -H Oy ~-OFEt 530.4
EﬁN
7A-6 2,4-dichlorophenyl -H 484 .4
§§"“
H
TA-7 2,4-dichlorophenyl -H 490.8
< HOE’[
"
H O
7A-8 | 24-dichlorophenyl -H \f\'?’ A~ 432.0
H
7A-9 2 4-dichlorophenyl -H ~E OMe 462.0
N
H O
7A-10 | 2,4-dichlorophenyl -H ‘ 504.8
}S{'Tj\/;/OMe
H 0]
7A-11 | 2,4-dichlorophenyl -H N | 460.0
N .
H
7A-12 | 2,4-dichlorophenyl -H " 446.0
Ry
| t
H




H 7A-28 2, 4-di chi or ophenyl

7A-29 2, 4-di chi or ophenyl
wQoe4nN8B7823 PCT/ 1 B2003/ 004619 102 Ex. No. ArPQUIB28HIRI04619

“H Me

517.2 N,

-H 489.6 NN H WO

HCNO

M5 (MtH) + 7A-30 2, 4-di chloor ophenyl -H 487.2 N H
7A-31 2, 4-dichl orophenyl -H475.2 N" " "N~ | H
7A-32 2,4-dichlorophenyl -HN 513.2 1 H N 7A-33
2,4-dichlorophenyl -Hy 517.2 H 7A-34
4-di chl orophepyl -H 503. 2, H [7A-35 ,
g@fl &ochl orophége//i -H H, N%{4199. 6 N | 'N—Bﬁ MS N
(M+H)
7A-13 | 2,4-dichlorophenyl -H %, O 515.2
rTj/\/\N
H
7A-14 | 2 4-dichlorophenyl -H 444.0
NN/Q
A
7A-15 | 2 4-dichlorophenyl -H NS 444.6
i
7A-16 | 2,4-dichlorophenyl -H 460.0
O
\
H
7A-17 | 2,4-dichiorophenyl -H 474 .4
P
\
H
7A-18 | 2,4-dichiorophenyl -H NN 430.0
7A-19 | 2,4-dichlorophenyl -H 504.4
7A-20 | 2,4-dichlorophenyl -H ' 476.0
\,{N /J\{(OMe
|
H o]
7A-21 | 2,4-dichlorophenyl -H N 446.0
N/\(
|
H




7A-36 2, 4-dichlorophenyl ~-HH499.2 H NNI H
7A-37 2,4-dichlorophenyl -H 487.2 N1 7A-38
wQ2eb4037803 or ophenyl -H ; N 485.2 N, M WO 20pd1/0B0@284619

PCT/ | B2003/ 004619 103 Ex.1Mo. Ar RL -NRR MBS ( M-H)
7A-39 2, 4-dichiorophenyl -H 549.2 N 7A-40
2,4-dichiorophenyl -H537.2 N N NII N 7A-41
4-dichiorophenyl -H 536.4 N1 NN 7A-42
2 chi oroph | -H 487. CN- 7A 2, 49dehl or opheny,
}E-#ﬂb 461.9 N-N'M H %1 Aﬂﬁh I{IIS+
(M+H)
7A-22 | 2,4-dichlorophenyl -H 488.8
)
H
7A-23 | 2,4-dichlorophenyl -H Me 472.4
\;{Ni
Me
7TA-24 | 2 4-dichlorophenyl -H W 461.5
ﬁ'?‘ N._
H O
7A-25 | 2,4-dichlorophenyl -H 0 474.4
My
H
7A-26 | 2,4-dichlorophenyl -H ‘ 517.2
YN/\/\N/\I
|
H K/o
TA-27 | 2,4-dichlorophenyl -H ‘/\O 503.2
\ﬁN/\/NJ
H
7A-28 | 2,4-dichlorophenyl | -H Me 517.2
N
O
0]
7A-29 | 2 4-dichlorophenyl | -H " 489.6
N
H




7A-44 2, 4-di chl or ophenyl

2, 4-dic

hi or ophenyl

WQ 20040387823 or ophenyl
2004/ 037823 PCT/ 1 B2003/ 004829 104 Ex. No. Ar Rl -NRR

M5 ( Mk

Me 7A-48 2, 4-dichi orophenyl

H +

-H 515.2 N-\"

-H.,Me 487.2 N '10 |

7A-47 2, 4-di chi or ophenyl

-H

-H 503.2 N |

7A- 46

501.2 7A-49

Me T7A-45

MePGNAB2003/004619

-H N 487.2 N M

A-dichiorophenyl -H M 515.2 N M 'Al N 7A-5Q0
#-Ndb chi or ophegyl -H 501. NN H TANHR’
2,4-%?chi orophenyl -H 4@%.2 Nve Me 7A-52 (MTS)“"
2, 4-di chi orophenyl -H 549.2 H| 7A-53
2 4~ &i chi | -.H527. 1 ,W0O| 2004/ 037823
R el T G
:
TA-31 2,4-dichlorophenyl -H /k/| 475.2
ﬁ’?’ N
H
7A-32 | 2,4-dichlorophenyl -H Ry 513.2
A?&N\
7A-33 | 2,4-dichlorophenyl | -H ~ 517.2
N AN
N
T
7A-34 | 2,4-dichiorophenyl -H K 503.2
4 RN N~
N
T
7A-35 | 2,4-dichlorophenyi -H H, N 499.6
P
hoVH
7A-36 | 2,4-dichlorophenyl -H HH,, 499.2
Bf\l?] X N
H
7A-37 | 24-dichlorophenyl -H \;\N/\ 487.2
QNW
7A-38 | 2,4-dichlorophenyl -H gN 485.2
‘\/D\'\Me




Ex. No. Ar RL -NRR M5 (MtH) + 7A-54

2,4-di chiorophenyl -H X Me 487.4 N NH M 7A-55
WQ2eb4037803 or ophenyl -H 487.5 N_Me Me 7A-56 PCT/IB2003/004619
2, 4-di chi orophenyl -H Me 498.0 N H 7A-57
2, 4-di chi orophenyl -H 506.4 H 7A-58
2,4-di chiorophenyl -H 486.4 N 11~-01 H S 7A-59
4-di chi orophenyl -H I\/g Me 508.0 N 7A-60
Pe4- Ri,chi or ophegyl -H 480. IV~ H7A
EE% Q:O(':hi oropheﬁyl -H Mg 5 1. 4 }ﬁﬁa F 7A-62 MTfl .
, 4-di chl orophenyl -H X |500.4 |N g H V\D 2004/ 03782§( )
PTA5E2Y02 L GicRGopriemy T Mo~ [ R N WS 549.2

N

L

7TA-40 | 2,4-dichlorophenyl -H

Yo

Z

O .

@z

N
7A-41 | 2,4-dichlorophenyl -H N 536.4
N
QP
l ~
=
TA-42 | 2,4-dichlorophenyl -H N 487.2
N/\\
N
7A-43 | 2.4-dichlorophenyl -H Me 461.9
RI}I/\/N\MG
H
TA-44 | 2 4-dichlorophenyl -H ‘/ 503.2
Me
7A-45 | 24-dichlorophenyl | -H . I 515.2
N N
N
7A-46 | 24-dichlorophenyl -H 'N~,Me | 487.2
A




(MtH)  7A-63 2, 4-di chl orophenyl -H566.0 9 NO,-, O
7A-64 2, 4-dichl orophenyl -HO 470.0 H 7A-65
WQ 2004087803 or ophenyl -H F 512.4 H 7A-66 PCT/IB2003/004619
2, 4-di chl orophenyl -H 506.#4 N 1 \ 7A-67
2, 4-di chl orophenyl -H 473.6 NN 1 H 7A-68
2,4-di chl orophenyl -H 509.5 N iN 7A-69
2 4 di chl orophenyl -HN 495.9 N | H 7A-70
|chI orophggél -H N{48L.,2 H WO 2004 7823 S
oEt MBS 005/ 0b 107 Hx. No. |Ar R - NS (M) NS
7A- 71 2, 4- di chi orophenyl| -H N 481.9 1 M+H)
TA-47 | 2.4-dichlorophenyl -H \;\Ni 487.2
N/Me
Me
7TA-48 | 2.4-dichlorophenyl -H 501.2
7A-49 | 2.4-dichlorophenyl -H 'Yle 515.2
N<
Me
RN
7A-50 | 2,4-dichlorophenyl -H 501.2
ﬁN/\/O
H
7A-51 | 2,4-dichlorophenyl -H Me 475.2
N'ﬁ/\/N\Me
Me
7A-52 | 2,4-dichlorophenyl -H /\@ 549.2
N
2l )
H
7A-53 | 2,4-dichlorophenyl -H \,&N: 527.1
»




H 7A-72 2,4-dichiorophenyl -H495.1 NI ~N M 7A-73
2,4-dichiorophenyl -H N 481.2 H 7A-74
WQ 2004087803 or ophenyl -H 523.2 N 7A-75 PCT/IB2003/004619
2, 4-di chi orophenyl -H N 49953 N/ | H 7A-76
2, 4-di chi orophenyl -H N 535.2 N 7A-77
2,4-dichiorophenyl -HND535.2 N 7A-78
4-di chi orophenyl -H X N 507.6 N WO 2004/ 037823

%?‘%32303/ 0046 108 § ﬁl}lo Ar R IW I\/B

2| 4- di chl’0r ophenyl 495.9 N i N 7A— 88Vl+H
2-fl uorpphenyl -CH3 N 508.3 N{ HH N O H 7A- 81 )

27 K84 C P LRI prenyr 10 WY | R Ve 487.4
N/ﬁ/
k(w\
H
Me
7TA-55 | 2 4-dichlorophenyl -H \,{ i 487.5
/Me
Me
7TA-56 | 2,4-dichlorophenyl -H Me 494.0

7TA-57 | 2,4-dichlorophenyl -H >§ 506.4
| N@
/
H

7TA-58 | 2 4-dichlorophenyl -H BN J 486.4
N/\(j
NS

7A-59 | 2,4-dichlorophenyl -H Me Me 508.0
N
N
H

7A-60 | 2 4-dichlorophenyl -H . 480.9
N
'li/\@

7A-61 | 24-dichlorophenyl -H Me 512.4

7A-62 | 2,4-dichlorophenyl -H 500.4

jae!
H

‘ F
XA




W

NNH O NHH 7A-82 2,4-dichlorophenyl -H Me 544.1
NM ONH H 7A-83 2,4-dichlorophenyl -H 558, 1 NN H
@2004/037828 7A- 84 2-fl uorophenyl -H Me 480.2 N PCT/HB2063/004619
H % WD 2004/ 037823 PCT/ | B20®B3/ 004619 109 Ex. No. Ar
Rl -NRR Ms (MtH) 7A-85 2-fluorophenyl -H Me 494.2
"' M O HN H 7A-86 2-fluorophenyl -H508.2 N _H
O H %7A-87 2-chlorophenyl -H Me 496.1 N NH
Ex. No. Ar R1 -NRR’ MS
(M+H) ™
7TA-63 | 2,4-dichlorophenyl -H @ 566.0
R
,\”/O\/
O
7A-64 | 2,4-dichlorophenyl -H N 0 470.0
O
H
7A-65 | 2,4-dichiorophenyl -H /\/@/F 512.4
ﬁ’,“ .
H
TA-66 | 2,4-dichlorophenyl -H }{N : : 506.4
7A-67 | 2,4-dichlorophenyl | -H O 473.6
ﬁiw/N
H
7TA-68 | 2,4-dichlorophenyl -H \RN X 509.5
P
7A-69 | 24-dichlorophenyl -H | XN 495.9
5‘{'?] =
H
7A-70 | 2,4-dichlorophenyl - X
ichloropheny H }{w | N 481.2
H =




O HNH 7A-88 2-chl orophenyl
H 7A-89 2-chl orophenyl

wWQ2@hloatsephenyl

PCT/ 1 B2003/ 004619 110 Ex. . Ar RL -NRR M5

-H Me 510. 2

NM HN

-H524.2 NH NOHNHT7A90

-H536.2 N OHN H W 2004/ PC7a2803/004619

7A-91 4-chl oro- 2-

-H H514. 1

fl uor ophenyl

(MrH) +
N Nve O N,

N-H H7A-92 4-chloro-2- -HN Me 528.1 fl uorophenyl
M O NH H
Ex. No. Ar R1 -NRR’ MS
(M+H)™
7A-71 2,4-dichlorophenyl -H \'I{f?] !\ 481.9
H =N
7A-72 | 2,4-dichlorophenyl -H 495 .1
pheny 3&‘\[?' { SN
Me =
7TA-73 | 2,4-dichlorophenyl -H \”il?l Naw 481.2
H , =
7TA-74 | 2 4-dichlorophenyl -H /l 523.2
RNK SN
7TA-75 | 2,4-dichlorophenyl -H N 495.3
$KN | =
A
7A-76 | 2,4-dichlorophenyl -H 535.2
TA-TT | 2,4-dichlorophenyl -H 535.2
TA-78 | 2,4-dichlorophenyl -H >{N N\ 507.6
| =




7A-93 4-chl oro- 2-
H 7A-94 2, 4-di chi or ophenyl

Wo1200809%22- f | uor ophenyl

2-chl or ophenyl

-H 570. 1

111 Ex. No. Ar R1 -NRR M5

-H H 542.1 fl uorophenyl
-HH544.2 N NHNO O

NN ONH

-HN H 494.1 N H, 0 HCTmB20e3/004619

-H N 438.1 1® 7A-97 2, 4-di chi or ophenyl

N N O H W 2004/037823 PCT/ | B2003/ 004619

( MtH)

7A-98

2,4-dichlorophenyl -H 584.1 N HNO OH 7A-99
AE)((‘_erg_ro-Z- -Hpg42. 2 quohqphenyI N _NRR’ MS
(M+H) *
7A-79 | 2,4-dichlorophenyl -H Me 495.9
\i,}j l N
H N
7A-86 -fl h -C .
2-flucrophenyl Hs \;{N // 508.3
N\
H
Hey” —©
\
H
7A-81 | 2,4-dichlorophenyl -H N 530.1
N~ - Me
N‘H
0" N-H
H
7A-82 -di - .
8 2 4-dichlorophenyl H \’QN Me 544 1
N-Me
o N-H
H
7A-83 | 2,4-dichloropheny! -H 558.1
>‘{lN
Nei
o N-H
H
7A-84 2-fluorophenyl -H 5 Me 480.2
N™ Y N
H
O
N
oy




N OH HNH 7A-100 4-chl oro-2-

f1 uorophenyl
WO basaasheny|

NN O NH 7A-101 4-chl oro-2-
NN HNO H7A 102 2, 4-di chl or p@iyesgd3/004619

-HY 554.2
-H 568. 3

-H598.2 N NH HNOHW 2004/037823

PCT/ 1 B2003/ 004619 112 Ex. No. Ar Rl -NRR M5

7A- 103 2-fl uor ophenyl

(M:H) t

-H548.3 NNH HNH 7A-104

4-chloro-2- -H 582.2 fluorophenyl
Ex. No. Ar R1 -NRR’ MS
(M+H)*
7A-85 2-fluorophenyl! -H ~ Me 494 .2
N i
N-pe
@]
-N
H H
7A-86 2-fluorophenyl -H 508.2
X §
N
N\H
O
-N
R4
7A-87 2-chlorophenyl -H W Me 496.1
N‘ ’{‘\H
)
H-N.
H
7A-88 2-chlorophenyl -H b Me 510.2
1
N N-Me
© ]
H-N
H
7A-89 2-chiorophenyl -H k‘ 524.2
Xy 'N
“H
H\N ‘O
H
7A-90 2-chiorophenyl -H Y ; 536.2
N D
=0
H-N
H




NH OHNH 7A-105 4-chl or o- 2-

fluorophenyl NNH NO H 7A-106 2-chl orophenyl

-H H 528. 2

“H

waAd@403™2N H, H N O H 7A-107 2-chl or ophenyl PECHIERB®/@®4619
Nr-ON H HNON H W 2004/037823

PCT/ 1 B2003/ 004619 113 Ex. No. Ar RL -NRR M5
-HNHA482.2 NH OHH 7A-109

-CH3 522.3 N

7A- 108 2-chl or ophenyl
2-fl uor ophenyl

(MH) +

Ex. No. Ar R1 -NRR’ MS
(M+H) "
7A-91 4-chloro-2- -H Y H 514.1
fluorophenyl N N
"Me
o N-H
H
7A-92 4-chloro-2- -H N Me 528.1
fluorophenyl T:::&Zﬁ\
Me
o" N-H
H
7A-93 4-chloro-2- -H N H 542.1
fluorophenyl q,
~
o  N-H
H
7A-94 | 2 4-dichlorophenyi -H NN H 544.2
N /
N\/
H~y”  ©
\
H
7A-95 2-fluorophenyl -H y H 4941
/
AN
Hwy” ©
\
H
7TA-96 2-chlorophenyl -H = ’\(:\L 438.1
o]
7TA-97 | 2,4-dichlorophenyl -H 570.1
%N \’/
"
N\
O H




H HNOH Exanple 8 Preparation of

I nt er redi at e

4-[9- (4- Chl orophenyl )-8-(2-chl orophenyl) 5

1-tent-Butyl

-(8A-1)a):

w@Rkbop0sise3 6- yl | - pi perazi ne-1, 3-di car boxyl i ¢ AcPdI/IB2003/004619
Ester 3-Ethyl 111Ester (|

6- Chl or 0- 9- (4- chl or ophenyl ) - 8- (2-chl or ophenyl ) - 9H puri

ne 1-(4A-7)c (103 ng, 0.27 mol),
i perazine-1,3-dicarboxylic acid 1-tert- butyI est er
3 ester (ghiu, C (K nd Giff
158 @§3 A2; 15 , 10 0. 665 and #‘H%t hyI am MS
95 |, ) 68 Mol ) were donbi nec |n et hanol (1.5 ni XM“'H)
ted a unt | Iete TL(, (3 daysT The
rggtg on gﬁt‘é&?ﬁ'ﬁ’é"%y&dnce tr ted r edused 584.1
pressuré and then purifiled on 4 Bio age /FI aj 1pM
col umm tﬁsi ng 20 to 30% gthyl a et ate
el uant o afford title donpoung ,
489 : +ESI M5 (MF1l) is §97. 3; ]H NI\/R 21(\}0 , CD30D)
8 8.298|(br s, 1H), 75‘(brs H, 7.48- 7.25 (m
HH-—560(vbr s—1 H) | 467 ”L 1 =13 7 Hz 1
4.72899. 05 (ht-cmbrle'D 3. 43H3-90 (br, m 2H,, 1.46 [sgg09
9. 122 (Huorbphehyl Ha, SH). Pr epagathon yof
1-19- (41 Chl oropﬁenyY)- 8-(-chl onopheny|)-9 urin-6ryl7
20 pi perazi ne- 2- carboxyl ic Aci Qi Et hyl r, H
Hydroch|oride Salt (8A-1): WO 2004/ 0378: o
PCT/ 1 B2p03/ 004619 114 NN O Cl| / -N ~NA, UCI 2HCI
8A—1 4- 9- (4-Chl orophen)I) 8- (2-chl oroph@nyl) 9H- p‘u
rin- =i razinme- 13-drca quyllt, auu tert-
e'éAélrool- gA“tcllowme- di ssol viéd i n d| Ojx B2
(0.5 ni AlleanopBenyti nuﬁ es, the now g e eous
reacti op was concentrated undef reduced p ure and
then trjturated from et ther to(fford tY Ie orrpound
8A-1 (3B ng, quantitativye): +E§I 164 NVR
7A-101 4-chloro-2- ~H N 568.3
fluorophenyl N ' NQ
Hwy” ©
\
H
7TA-102 | 2,4-dichlorophenyl -H 598.2
e
N\
H
Hwy” . 0




(400 MHz, CD30D) 6 8.43 (s,

7H),
3.73-3.47 (m 5 H),
7.11%z, 3H).

1H, 7.

W 2604037833 Hz,
(m 1H),

51-7.30 (m

1 H),
1.23 (t,

J

I
4. 35-

H ,

7.58 (d, J = 7.5
4.15 (m 2H),
3. 40-

The conpounds

listed in Table 6 bel ow were prepared using
procedures anal ogous to those descri bed above for the

Hz,

4.06 (d,
ROT/B328G5/004619

ovnrhpqrq of Conpound 8A-1 using the appraopriate
tE@J'Nd“% mat eri gl.s whi ch argy avpi | abl e ; MS
comrer cijal |y, prepared usi ng preparatrons mell-kno%g +H) *
to thosqg skilled |n the art, o prepared in a man) N‘ )
r out bed, abpve for other
Pﬁ?%?ﬁ%craﬁgg und listed bel ow 548.3
sol ated as the|r corresponding hydr ochl o
for testiing. 20 Table 6 | ~RL N' \N
Ex. Ar Rl -NRR M5 No. (MtH) + WD 2004/0
bCT/ | B2Q03/ 004619 115 Ex. Ar RL -NRR +
BA-2 2, 4-di chi orophenyl FH 473.3 No- H&
P, 4-di chi orophenyl -H NJA71.2 |N
P, 4- dicrlorophenyl -HHWK85.3 IN N 8A-5H
A orophenyl -H "R N- 4593 N H
7A-504T O ORI -2 H 582.2
fluorophenyl
AN
N\
H
H~y~ ©
\
H
7A-105 4-chloro-2- -H N H 528.2
fluorophenyl : N N
N—
Hw\"  ©
\
H
7A-106 2-chlorophenyl -H N 496.1
3 \
H N
\/N O H
H
7A-107 2-chlorophenyl -H 572.2
o~ A
N
N\
H
Hwy” O
\
H
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8A-6 2, 4-di chi orophenyl

Exanpl e

-6-yl]-

9 Preparation of

5 3-(1 a, b5a,

-H H 44

113

7.3 N,,,,NM | H

w@ 3604037843 Chl or ophenyl ) - 8- (2, 4- di chlor ophenyl ) POFHE2003/004619

6a) - azabi cycl o(3.1. A hex-6-yl }-dinmeth fam ne (9A-1):

NN 4

/I NI / H N-N

N, CH3
-(2,4-

- FI CH3 d ci 9A

1

3-[9-(4-Chl oro-phenyl ) -

£L%:

14A-5 (

phenyl )A|9H' purin-
-azabi cycl o[ 3. 1.|0
0 ng, i0 0.039 Mo

ﬁ“”&

3-(1
yl am ne lﬁydrochl or
ar af or nal dehyde (40

MS
f+H) *

%ﬂdg‘

and sti
Sodi um
at this
days at
di luted

hapol )
D03 tﬁﬁ‘i‘é’?@zeﬂﬂpe (
red at room teny
cyanobor ohydri de
time and the re

room t enper at ur e.
W|th sat ur at ed Ppa

and ace

1377, Q.

erature
(5 ny,
acti on
TheJ
HCO3 o

tic acid WD 2004/ 03
22 rié conb
for 3 m usutes

0.074 ) was add
m xt ur eyst rrred for
reacti on m xture wa
ol uti on ard extract

78%%2.2

ed
4

b

ed 5

wth—et
d7AetD9 |
The cr u(
pl ate ug

ly1 abBT al C. IIIC
Na2 2cHyqrophéenyler g
le product was pu
5ing 7:3:0.1 hexd

t he sol
of the

terial i
wi th ex¢ess 1 N HC
evaporated 1o to drynesg,

vent to afford t
i n et hy
in d

or gani |
d,-Calad
rified
nes/ di €
itle cda
| ene ﬂ
i et hyl

and t

Fayers—were conbim

evapgy ated

Preat ed
rred,

st
hen triturated in

et her,

op

55522.3

<]
as

} i on

di et hyl

compound 9A- 1:
f3-[9-(4-Chl orophenyl ) - 8-

-6-y11-

ether to afford the hydrochl oride salt

+ESI

of

M5 (M+1l) 499.2. Preparation of

E(2 4-di chl orophenyl ) -9H-purin
xample 8

Preparation of Intermediate 4-[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-

9H-purin-6-yl]-piperazine-1,3-dicarboxylic Acid 1-tert-Butyl Ester 3-Ethyl

Ester (I-(8A-1)a):

6-Chloro-9-(4- chlorophenyl) 8-(2-chlorophenyl)- -9H- -purine 1-(4A-7)c
(103 mg, 0.27 mmol), piperazine-1 ,3-d|carboxyl|c acid 1-tert-butyl ester
3-ethyl ester (Chiu, C. K.-F. and Griffith, D. A., EP 1004583 A2; 156 mg,
0.60 mmol), and triethylamine (95 pl, 0.68 mmol) were combined in ethanol
(1.5 ml) and heated at 60 °C until complete by TLC (3 days). The reaction

mixture was concentrated under reduced pressure and then purified on a

Biotage™ Flash 12M column using 20 to 30% ethyl acetate in hexanes as
eluant to afford title compound |-(8A-1)a (78 mg, 48%): +ESI MS (M+1)
597.3; "H NMR (400 MHz, CDs0D) § 8.298 (br s, 1H), 7.57 (br s, 1H), 7.48-
7.25 (m, 7H), 5.60 (v br s, 1H), 4.67 (d, J = 13.7 Hz, 1H), 4.23-4.05 (br m,
3H), 3.43-3.00 (br m, 2H), 1.46 (s, 9H), 1.22 (t, J=7.1 Hz,'3H).

Preparation of 1-[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yi]-

piperazine-2-carboxylic Acid Ethyl Ester, Hydrochloride Salt (8A-1):
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3-(1 a, b5a,
6/ 3) - azabi cycl o[ 3. 1. d hex-6-yl } -di net hyl am ne (9A-2):

woORMN4/08182N / N hi NNM H1 d M 15 d 9APCI/IB2003/004619

{3-[9-(4-Chl orophenyl ) - 8- (2144- di chl or ophenyl ) - 9H puri n
-6-yl]- 3-(1

a, 5a, 6R) - azabi cycl o[ 3. 1. 0] hex- 6-yl }-di net hyl am ne was
prepared using procedures anal ogous to those

descri bed above for the syngtieg 26" Conpound 9A-1.

The conpound was @d({;g/t)\he or r espondi ng
hydrochl oride salt f\Q eqti g: MESH M5 (MFl) = 499.2
Exanpl e 10 Preparation of }=N[9- M/a\hﬂ or ophen
yl)-8-(2, 4-dichlorophepyl)-9H purin-6-yl]- 25

4-1 sopropyl am nopi peri @ decar boxylic Acid Am de
(10A-1): WD 2004/ 037823YPCT/ | B2003HO04619 117 NON N
NCH3 -No CH3 cl H2N cl BAA-1

6- Chl oro-9-(4-chloro

henyl )-8-(2, 4-d . ) .
i chl of d9ité lymmhepmlsﬁwﬁhlomﬁnw)(%ouH@-,G-w]-eaaeﬁ%n?-
g,%-cgfélarl(b%é\?ﬁ%éﬁbgg)gﬂ)gﬁ)ﬁ'e%i?egr‘ I-%'S'AQ’I ga_ \Q%.Ee ﬁ%;églv:eg! in2 A4E in
dibkane (0 .Bahl)y |Adiee 300‘ninutésg gheg BE)WI eterdgenedus echoticmvas
s adde

0.16 m, 1. nmol t he. suspensi op and

oS HAeiegibes PRRsstrs apE e mEty a8 Soph Rl o afford
(RBORRBUAd BALL (38 fd, ARGRURAVE VEEIMERR 072, SRGIMR
6100V IHike CORR i 84 (6, 1Hy,6F 5848, AFi%ed Hz, 1H), 7.51-7.30 (m,
7H), 4.35-4.15 (m, 2H), 4.06 (d, J = 13.3 Hz, 1H), 3.73-3.47 (m, 5 H), 3.40-

3.30 (m, 1H), 1.23 (t, J = 7.1 Hz, 3H).

The compounds listed in Table 6 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 8A-1 using the appropriate starting materials which are available
commercially, prepared using preparations well-known to those skilled in the
art, or prepared in a manner analogous to routes decribed above for other
intermediates. The compounds listed below were isolated as their

corresponding hydrochioride salt for testing.

Table 6
1

R
cl
\Q\N/H)\NRR'

>==N

Ar
Ex. Ar R1 -NRR’ MS
No. (M+H)*




i0 (Na2sSO4),

The pur

OA-1. A solution of
chloride was treated with excess |

et her,

filtered,
e free base was

stirred,

and concentrated to dryness.
isolated by silica ge

W@ booaostsesyr aphy usi ng 2- 4% net hanol / met hyl ene PCTMB20034®4619
as the gradient eluant to &5ford title conpound I

the materi al

evaporated to dryness,

i n nmethyl ene
N HCl in diethy
and t hen

tritura

ted in
| ori de ShIt of

glethyl
389@ +ESI

Etﬂg%ﬂnd
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[=

e
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58 2 H NVR (400 Mi
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Hz, 2H), 5.20
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(.60 (
H)FVSﬂ
v br m
6 Hz, 1
] 1

-7 44

2H)\§3
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3% 7. 33
By )
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(6733

édp dt&hlﬁr?pffér{ﬁ’
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i perazin-1-y
7823 PCT/IBZOOS/

9|—h 2 16 (drlry

qE

6HH EX
2-f 1 uor o
H- puri ng
004619

anple 1 Preparatlo
henyi ) - hyl
(11A-1

118 Ni N aN N

- 6- (

ﬂ N

-9H pu
on a 60
reacti o

I A sorution of
2d-dichioropteny!
0- 9- (4- chl or ophg
rine
C shaker appar 4
n was | oaded dir

addedd t o

5 141 JA-1

T-Tet hyt

iyl ) - 8- (
c (24

\tus for
ectly on

piperazi ne (AQP )

4853

2-f1 uor ophen\il ) - 2- met hy

. 0.06%

30 m nutes.

and pl
The

to a TLC preparati v

aced

b A%
conpou
mat er|

Qd 11A-1:

fgs Bﬁblfl atl

+ESI
i n nmethyl ene

'tjl exlcess 1 NHC in

Ve

using 1
to obt ai

(M+l) 4
chl ori ds
di et hyl

— J

0% net_hanol / et hyl
nthewedtm
65. A sqLE%gon of t

/ met hano SHtreat
io ether stirred,

, 459.3

he
bd

Qi"

J 9.

er tio
11A—1 (B5 ng,
NVR (400 Mz,
1 Hz,

ZAPRORIRRE

quantltat
CD3OD) 8
1 H. 5. 80

and_ hen
drochl or
ive): +
7.70-7.2

S

(br_s,

triturated n diet
i de salt_of jonpoun

AR 2;
5 (br 7H)

7.09
H. 3.74 (br s, 4H)

ha73

1H
t,

ny
)

T

3.36 (br s,

2H), 2.99 (s, 3H),

Example 9
Preparation of {3-[9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-yl]-

3-(1a,5a,6c)-azabicyclof3.1.0lhex-6-yl}-dimethylamine (9A-1):

Cl

9A-1

3-[9-(4-Chloro-phenyl)-8-(2,4-dichloro-phenyl)-QH-p'urin-6-y|]-
3-(1a,50,60)-azabicyclo[3.1.0]hex-6-ylamine hydrochloride 14A-5 (20 mg,
0.039 mmol), paraformaldehyde (40 mg), methanol (0.75 ml) and acetic acid
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2.64 (s, 3H). 15 The conpounds listed in Table 8 bel ow
were prepared using procedures anal ogous to those

waleaaios1sesl above for the synthesis of ConpouneCl/IB20d3/004619

using the appropriate startiébng materials which are
avai |l abl e comercially, prepared using preparations
wel | -known to those 20 skilled in the art, or prepared
in a manner anal ogous to routes decribed above for

ptdhar, 078 imMdEIflvete sombifed anpetines alt redradedpleatuveic? 30
i sol at ed |n|t|allé as the free base and then
's)

gunetes| ISpdiwnvyaneborabyeride (5 oug.rbe (b AUNAY Was added at this

B kB -G53 b 86 sl o PP SR S ARBER! “rt
RiactisRRhixidie Vs dilUbdinith datdested NAM Do pbletih and dktraldted

H 499.1 Me NN M HO 11A-3 2-fl uorophenyl
Craseietl 498, orgapic l%erslwer@-Qp@bmﬁaogei%éf}inOo,

(e 3he eYaBaay (B s e R S s p R Y TLC
preéparetiwpplaty LsinGH2E0CHBE 8aMe siGiétt8/lamine/ methanol as the
solvent to afford title compound 9A-1. A solution of the material in methylene
chloride was treated with excess 1 N HCI in diethyl ether, stirred, evaporated
to dryness, and then triturated in diethyl ether to afford the hydrochloride salt
of compound 9A-1: +ESI MS (M+1) 499.2.

Preparation of {3-[9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-yi]-
3-(1a,5¢,68)-azabicyclof3.1.0]hex-6-yl}-dimethylamine (9A-2):

C
Cl
=N 5 Me
HooN
Cl Me
Cl
9A-2

{3-[9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-yl]-
3-(1a,,50,6p)-azabicyclo[3.1.0]hex-6-yl}-dimethylamine was prepared using
procedures analogous to those described above for the synthesis of
Compound 9A-1. The compound was converted to the corresponding
hydrochloride salt for testing: +ESI MS (M+1) = 499.2

Example 10
Preparation of 1-[9-(4-chlorophenyl)-8-(2,4-dichlorophenyl!)-9H-purin-6-yi]-

4-isopropylaminopiperidine-4-carboxylic Acid Amide (10A-1):
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11A-8 2-fluorophenyl -CH3 N 408.2 Exanmple 12 5
Preparati on of

w@2(04/08382>r ophenyl ) - 8- (2-f | uor ophenyl ) - 6- ( 4- TEPCT/IRROEBA04619

azin- 1-r1)-9H=purine (12A110): WD 2004/037823

PCT/ 1 B2003/ 004619 120 NON C / NI N -NNF 12A-1
A m xture of

6- chl oro- 9- (4-chl or ophenyl ) -8-(2-fl uorophenyl ) -9H puri

ne (prepared anal ogous to {A-80)c; 25 ng, 0.07
mmol ) and 1- et hyl- era} ne (200 ) in ethanol (1
m) were stirred ov erfp,erature The

precipitated title corrpou N12 1 %ollected by
filtration and rinsed wikh ether (X %; 51%: +ESI M
(M+1l) 410;'"H NVR (40 -CcICD2CH:R) b 8.27 (s, 1 H,
7.63 (td, J =7.3, 1.7 ;| I—I), 7.45 (m
IH),7.38(d, J=8. 7THz, 2Ky, 7. 26(t, J=7.5Hz, | H), 7.22 (d,
J =8.7 Hz, io 2H), 7.01 (¢ ,OAJ 8.9 Hz, 1 H), 4.34 (br
m 4H), 2.52 (t, J = 5.0 , ,230 (s, 3H. A

sol ut athisfo- Qt(ﬂ dmér%bhéhylf)JB (‘2‘34 Bh&tephenyl)-9H-purine
chloride/ nmethanol was treated with excess | HCI

H A (3Aheng, 038 rmeel) aédépléﬁﬁto@é“&tf@nQrWﬁ@@@me-daﬁ@I"bOXY“C

O bt R0 Bagir il weilsphlodt 1 Ethegfimethytene

ehpide(dsnil1 &ilgdTiigthyiabliee 90 beIvaMerr&n@lb mraiﬂadsﬁortge
procedur es anal ogous to those descri b ove for, t
§y$@¢f@ma6¢ thepHpeimbeatea. te %%anwﬁgeéﬁ-& dpts rﬁt"ée
'iétegs ! Fhedbsciibh ﬁ{&tefeewa?‘b%tt'it%we% E&W@%hféa%uﬂayed
pre are ing preparations well-known to those 2
NeHCT@gl soltioh andrrnethyteqmr @hjamcm;l The @rgmm daayamzﬁ&)gmd;

t.e I b o ot her er e
UrSdnatieree, an Gendutiaiea ¥ oBinESay Therk eares Bite S
fgorstel nﬁﬁdgélfmﬁo&@wg’rabh u§|ﬁP\Qe4‘§/oeﬁxeﬂﬁhﬁd|Wﬂ1éthylene
correspon ing” hydrochloride salt for testing
chloride as the gradient eluant to afford title compound 10A-1. A solution of
the material in methylene chloride was treated with excess 1 N HCI in diethyl
ether, stirred, evaporated o dryness, and then triturated in diethyl ether to
afford the hydrochloride salt of compound 10A-1 as a tan solid (115 mg,
38%): +ESI MS (M+1) 558.2; '"H NMR (400 MHz, CD30D) & 8.40 (s, 1H),
7.60 (d, J =8.3 Hz, 1H), 7.56 (d, J = 2.1 Hz, 1H), 7.51-7.44 (m, 3H), 7.33 (d,
J = 8.7 Hz, 2H), 5.20 (v br m, 2H), 3.87 (br m, 2H), 3.59 (septuplet, J = 6.6
Hz, 1H), 2.68 (br d, J = 13.7 Hz, 2H), 2.16 (ddd, J = 14.5, 10.4, 4.1 Hz, 2H),

1.39 (d, J = 6.6 Hz, 6H).

Example 11
Preparation of 9-(4-Chlorophenvl)-8-(2—fluoroghegvl)-2-methvI—6-(4-metth-

piperazin-1-yl)-9H-purine (11A-1):
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Tabl e 9 WD 2004/ 037823 PCT/ 1 B2003/ 004619 121 R1 N
"N C _0 11 N11-r~ NRR NAr Ex. Ar RL -NRR M5

wWOR004/(088R) + 12A-2 2-fluorophenyl -H 410.2 OOPCI/EBR0®3/004619

2-fluorophenyl -H 408.1 N 11BB2A-4 2-chl orophenyl -H
426.1 00 12A-5 2-chlorophenyl -H 439.1 ON, Me 12A-6
2-chl orophenyl -H 424.1 N 12A-7 2-chl orophenyl -H H
443.1 H HO 12A-8 2-chl orophenyl -HH443.1 H ~OH
Exanpl e 13 WD 2004/ 037823 PCT/ || B2003/ 004619 122
Preparation of

8-[9-(4-Chl orophen)ég 2-c or| phenyl ) - 9H puri n- 6-y!
)- 1-isopropyl Nl 'decan- 4- one
(13A-1): NN
F
11A-1

A solution of 1-methylpiperazine (200 pl) in ethanol (0.8 ml) was
added to 6-chloro-9-(4-chlorophenyl)-8-(2-fluorophenyl)-2-methyl-9H-purine
I-(11A-1)c (24 mg, 0.06 mmol) and placed on a 60 °C shaker apparatus for
30 minutes. The reaction was loaded directly onto a TLC preparative plate
for purification using 10% methanol/ethyl acetate as the solvent to obtain the
desired title compound 11A-1: +ESI MS (M+1) 465. A solution of the material
in methylene chloride/methanol was treated with excess 1 N HCl in diethyl
ether, stirred, evaporated to dryness, and then triturated in diethyl ether to
afford the hydrochloride salt of compound 11A-1 (35 mg, quantitative): +ESI
MS (M+1) 437.2; "H NMR (400 MHz, CDs0D) 6 7.70-7.25 (br m, 7H), 7.09 (t,
J=9.1Hz, 1H), 5.80 (br s, 2H), 3.74 (br s, 4H), 3.36 (br s, 2H), 2.99 (s, 3H),
2.64 (s, 3H).

The compounds listed in Table 8 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 11A-1 using the appropriate starting materials which are
available commercially, prepared using preparations well-known to those
skilled in the art, or prepared in a manner analogous to routes decribed
above for other intermediates. The compounds listed below were isolated
initially as the free base and then generally converted to their corresponding
hydrochloride salt for testing.
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for testing. Table 10 | R1

11A-6 2-fluorophenyl -CH(CH 436.3
phenyl (CHs)2 }{NQ

11A-7 2-fluorophenyl | -CH2C(CHj3)3 jﬁN : 464.3

11A-8 2-fluorophenyl -CHj3 \g\N i 408.2

Example 12

Preparation of 9-(4-Chlorophenyl)-8-(2-fluorophenyl)-6-(4-methylpiperazin-
1-yl)-9H-purine (12A-1):




10

15

20

NNN G NNRR  ---OY N Ar Ex. No. Ar R -NRR M5
(MH + 13A-2 2-fluorophenyl -H508.3 NH O HNH

wQ 308483823 | uor ophenyl -H 534.3 N NP O H N H PABFB2403/004619

2-fluorophenyl -H O 520.3 1200 NNH 13A-5

2-chi orophenyl -HH524.3 NNO HN, .HW

2004/ 037823 PCT/1B2003/ 004619 124 Ex. No. Ar R1 -NRR
M5 (MtH) + 13A-6 2-chlorophenyl -H N 550.3 N~ HNO

NN
Cl\QN - N/\
=N LN
.
12A-1

A mixture of 6-chloro-9-(4-chlorophenyl)-8-(2-fluorophenyl)-9H-purine
(prepared analogous to [-(7A-80)c; 25 mg, 0.07 mmol) and 1-methyl-
piperazine (200 pl) in ethanol (1 ml) were stirred overnight at room
temperature. The precipitated title compound 12A-1 was collected by
filtration and rinsed with ether (15 mg, 51%): +ESI MS (M+1) 410; "H NMR
(400 MHz, CD2Cl) & 8.27 (s, 1H), 7.63 (td, J = 7.3, 1.7 Hz, 1H), 7.45 (m,
1H), 7.38 (d, J = 8.7 Hz, 2H), 7.26 (t, J= 7.5 Hz, 1H), 7.22 (d, J = 8.7 Hz,
2H), 7.01 (t, J = 8.9 Hz, 1H), 4.34 (br m, 4H), 2.52 (t, J = 5.0 Hz, 4H), 2.30
(s, 3H). A solution of the material in methylene chloride/methanol was
treated with excess 1 N HCl in diethyl ether, stirred, evaporated to dryness,
and then triturated in diethyl ether to afford the hydrochloride salt of
compound 12A-1.

The compounds listed in Table 9 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 12A-1 using the appropriate starting materials which are
available commercially, prepared using preparations well-known to those
skilled in the art, or prepared in a manner analogous to routes decribed
above for other intermediates. The compounds listed below were isolated
initially as the free base and then generally converted to their corresponding
hydrochloride salt for testing.

Table 9
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y ot
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L o
12A-3 2-fluorophenyl -H R, 408.1
O
12A-4 2-chlorophenyl -H Y 426.1
N
Lo
12A-5 2-chlorophenyl -H 439.1
N‘Me
12A-6 2-chlorophenyi -H X 424 1
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12A-7 2-chlorophenyl -H H 443.1
i
HO
12A-8 2-chlorophenyl -H - H 4431
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Example 13
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wa@pdoasased t | e conpound 1-(1 4A-1la (117 ng,

and then purified on a BiotageTM Fl ash 12S col um

using 3% nethanol in nethylene chloride as eluant to

5 9BCA/1B2003/004619
+APCI M5 (Mtl) 537.4;'H NVR2(400 MHz, CD3OD) 8 8.19

(s, 1 H, 7.59 (d, J =7.5Hz, | H, 7.50-7.35 (m

5H), 7.27 (d, J = 8.7 Hz, 2H), 4.75 (br s, I H), 4.20
(br s, 1 H, 4.03 (br s, I H, 3.75 (br s, | H, 2.24
(Freparatipn of. &ﬁ? J%Ch/woglﬁdﬁm a-(A2hopBéhyl)-BH-purin-6-yi]-

e ophHeEhY suZ et 7'9H-pur|n 6-
[1J- 3- (1 a, ba, 6a) azabl cycl of 3. 1. 0] hex-6-yl am ne
Hydrochl oride Salf ( -1):N MINC / H -N NN-~NHa
HC 2HCL 14A-1 =
{3-[9-(4-Chl or opheny 8-?‘
[1-3-(1 a, 5a,6(x)- 15
azabi cycl o[ 3. 1. 0] hex- 6- ]rbam agl d tert-butyl
ester |- 14A-1 a was #ol Yed in methanol (1 M) and
to the m xture was added 4 MHCI in dioxane (1 m).

N
&Iuo op [)-9H purin-6-y

~ The reaction nixture was stlid®éd 5 hours and then

38%3%@% 86 hisrd & llaicriay s el %;Oﬂn%@§t),d§7ourine
?A-’V e 9\'9@3{04@52 M’I‘HOI%%@)C 1. §%—t(n§7_a H}dec@nﬁﬂone

anssen, B, J- 2B 82h8216: g, .40 nompl)sandztripthyiamme (11 pl)

7 SN0 o RkES slifted Biefidhl 1 3ust #Giter B ES e TRE Seh
iriuRe St ncedlrateeniietdedddedlptetisDEe HRE PP IMdPOE a

starting materials: which are available comercially,
Bidtpae EhFlashnippeelpataysiog s “matbanohin methylepgshloride as

Bt & st % Bahrolo BRAROIREnieh ST UEE AP DR

NMR (400 MHz, CD30D) & 8.22 (s, 1H), 7.59 (d, J = 7.5 Hz, 1H), 7.46-7.35
(m, 5H), 7.29 (d, J = 8.7 Hz, 2H), 4.27 (s, 2H), 4.25 (v br s, 4H), 3.15
(septuplet, J = 6.6 Hz, 1H), 2.00-1.83 (m, 4H), 1.07 (d, J = 6.6 Hz, 6H). A
solution of the material in methylene chloride/ methanol was treated with
excess 1 N HClI in diethyl ether, stirred, evaporated to dryness, and then
triturated in diethyl ether to afford the hydrochloride salt of compound 13A-1
(23 mg, 77%): "H NMR (400 MHz, CD30D) § 8.43 (s, 1H), 7.61 (d, J= 7.5
Hz, 1H), 7.53-7.40 (m, 5H), 7.35 (d, J = 8.7 Hz, 2H), 4.20 (v br s), 3.94
(septuplet, J = 6.6 Hz, 1H), 2.45 (m, 4H), 1.41 (d, J = 6.6 Hz, 6H).

The compounds listed in Table 10 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 13A-1 using the appropriate starting materials which are
available commercially, prepared using preparations well-known to those
skilled in the art, or prepared in a manner analogous to routes decribed
above for other intermediates. The compounds listed below were isolated
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Example 14

Preparation of Intermediate {3-[9-(4-Chlorophenyl)-8-(2-fluorophenyl)-

9H-purin-6-vi]-3-(1a, 5,6 a)-azabicyclo[3.1.0lhex-6-vi}-carbamic Acid tert-

Butyl Ester (I-(14A-1)a):

6-Chloro-9-(4-chlorophenyl)-8-(2-fluorophenyl)-9H-purine 1-(4A-7)c
(83 mg, 0.22 mmol), (3-(1a,5a,6p)-azabicyclo[3.1.0]hex-6-yl)-carbamic acid
tert-butyl ester (prepared using the procedures described in Brighty,
Katherine E., US Patent No. 5,164,402; 87 mg, 0.44 mmol), and
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9- (4- Cnl or ophenyl ) - 8- (2, 4-di chl orophenyl )-6-(1
-piperidin-1 -yl-ethyl)- 9H puri ne was prepared using

w@e@amsisees anal ogous to those described aboveCT/B20031®4619

synt hesi s of Conpound 15A-125 The conpound was

converted 5 to the correspondi ng hydrochl oride salt

for testing: +ESI M5 (Mtl) = 486.5 Exanple 16

Preparati on of
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cI ohexanoner‘f\%m@ and acetic acid (1 drop).

O)r SAEGINS Hs'NMRr &P0aviHze 3a1t%6‘3e 1H),
RSl 20 R 1507 SERUELGYRDRRE SIE AE 7 o

rsedet), 4120\/(@53 cﬁﬂpl4e®33(t6r23 hiéd); )75 (bhns, nlelai,cz QLmsn’lH) ur.89 (br
(érz and the residue diluted with

§a?h’§a{1g solution and extracted into ethyl

acetate. The organic |ayers were conbined, dried

(Na2804) ffi tered, 20 and 5% net hanol in ethyl

ol hloriop hen yik-8-€2-fluiorap heow!) Qg urih 6y I]-
cd i.n neth |l ene chl qri de and

A rs'sde 3359 ES. s ride.Salidi 4A-1):

salt. Ether was added to the/r\eactl on mxture to
precipitate the RI od eRcess gt her was decant ed
and the crystal s &r \ﬁgn hi gh vacuum to
afford the hydrochlo ~4 & 25 \of ound 16A-1

(6.8 ny, 30%: +ESI 486. 6; 1HN NR(SOO MHz,
CD30D) 8 9.07 (s, 1H) Cl(ol M=18.8 H, | H,
7.64 (d, J =2.1Hz, 1 756(%(;,3 = 8.8, 2.1 Hz,

1H, 7.52 (d, J =8.8H, 2H, 7.40 (d, J = 8.8

{3-[9-(4-Chlorophenyl)-8-(2-flucrophenyl)-9H-purin-6-yi]-3-(1a., 50,6 01)-
azabicyclo[3.1.0]hex-6-yl}-carbamic acid tert-butyl ester |-(14A-1)a was
dissolved in methanol (1 ml) and to the mixture was added 4 M HCl in
dioxane (1 ml). The reaction mixture was stirred 5 hours and then
concentrated and triturated in ether to afford title compound 14A-1 (112 mg,
quantitative): +ESI MS (M+1) 437.1; "H NMR (400 MHz, CD3OD) 6 8.39 (s,
1H), 7.60 (d, J = 7.5 Hz, 1H), 7.55-7.40 (m, 5H), 7.32 (d, J = 8.7 Hz, 2H),
2.66 (s, 1H), 2.37 (br s, 2H).

The compounds listed in Table 11 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 14A-1 using the appropriate starting materials' which are
available commercially, prepared using preparations well-known to those

skilled in the art, or prepared in a manner analogous to routes decribed
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(s, 2H), 3.35 (m1 H), 2.28 (br d, J = 12.4 Hz, 2H),
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Hz, 1 H, 1.60-1.20 (m 5HJ26 The conpounds listed in
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si.n reparation [ 1.-known to those skilled in the
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decri bed above for other internedi ates. The conpounds
listed below were isolated to initially as the free
base and then generally cdablgitd to their

correspondi ng hydrochloride salgy for testing. Table
13 NN Ca / ~/ NRR NNRL |G G 15 Ex. Rl -NRR
M5 No. (MtH) + 16A-2 -H H 4475N 16A-3 -H H 488.5

)N O 16A-4 -H I' 444. 2004/ 037823
PCT/ 1 B2003/ 004619 13 - NKE' No. (MrH) +
16A-5 -H 460.5 —N

A

r

Ex. Ar R1 -NRR’ MS
No. ‘ (M+H) ™
14A-2 2-chlorophenyl -H < H 437 1
3N
H H
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A
3 """\"H
H H
14A-4 2-fluorophenyl -H <. H 4211
N AN H
N
H H
14A-5 | 2,4-dichlorophenyl -H \&N: H 471.3
oyt
H  H
Example 15

Preparation of {1-[9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-vi}-
ethyl}-isopropylamine (15A-1):
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Nom Exanple 17 Preparation of 9-(4-Chlorophen
yl)-8-(2-chl orophenyl)-6-pyrrolidin-1-yl- 5 9H puri ne

WO 200808823 NN Cl / ~ NN -"NC 17A-1 PCT/IB2003/004619

N- 4- (4- Chl or ophenyl ) - 6- pyr 2l i di n-1-yl - pyri m di ne-4, 5-
d iamne 1-(1 7A-1)a (25 ng, 0.086 mmol) and

2-chl orobenzoic acid ethyl ester (31 ng, io0o 0.17
nmol ) were conbi ned in pol yphosphoric acid (1 nl) and
heated to 150 C until conp,[,ekhon (2 hours). The
reaction mxture was ute ythn/\at made basic
with 6MNaC]—|squt|o r\q{: &d with

net hyl ene chl ori de. olgani cch,agers were conbi ned,
dried (Na2SO™4), flltere and concentrated to
dryness. The crude mat vas purified by
preparative TLC 15 usi ng passes of 20% et hyl acetate
in methyl ene chloride a5 sol vent to give title
conpound 17A-1 (11 ng, 32%s5A+ESI M5 (M+l) 410.5; 1H
NVR (500 MHz,

7.8, A.splution af Hj9- (#Ch@rqpfswygr& -(2, éz;lchlw%beml) Qﬁ:@U"n-

S lsend 5ol e . 8 i oR% ibmrciliamipe (6,5 1l

ORI7BYh 1S iR thethy@ e @ftolide (0.8 hijviniald stiPreeiatassnilidhidtature

in diethyl ether, stirred, evaporated to dryness, and
an@mo itwast adaadstitaniura( ) ispbraaciste (34 14 Prld mmpl) The

h hl d
R PRl el i RS b Mo e g e
E@Héd ﬁﬂl@%d%@d&unﬂ@droﬁv@n@@(mmg)dWherstr@reamt@aM&

bel ow wer e prepar ed pr ocedures_ anal ogous to

sh@s@ te) bgmnméateatmbe/MSrlt Wﬁé pgyﬂ@% byild-Gprengsaivripigte
églAg%O\“’J/g: B%HSI/ ﬁ%‘?ﬁ)ﬂ@ﬁé %ﬁ%rﬂa%ﬁﬂ ¢, %Wdl@rlnsh))ﬁ?bﬁﬂe as

e conmme ar ed
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repared in a nner al ous
meﬂ?y|e chloride was treated erh s1 N

ethy?e{her stirred,
evaporated to dryness, and then triturated in diethyl ether to afford the ‘
hydrochloride salt of compound 15A-1 (5.9 mg): +ESI MS (M+1) 460.5; H
NMR (500 MHz, CDs0D) 6 9.08 (s, 1H), 7.77 (d, J = 8.3 Hz, 1H), 7.64 (s,
1H), 7.59-7.48 (m, 3H), 7.41 (d, J = 8.8 Hz, 2H), 5.38 (g, J = 6.2 Hz, 1H),
3.45 (septuplet, J = 6.5 Hz, 1H), 1.84 (d, J = 6.7 Hz, 3H), 1.43 (d, J=8.7 Hz,
3H), 1.41, (d, J = 6.2 Hz, 3H).

Preparat/on of 9 (4-Chlorophenyl)-8-(2,4-dichlorophenyl)-6-(1-piperidin-1-yl-
ethvl) 9H—purme (15A-2):

NN
N
=N

Cl

Cl
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above for other internediates. The conpounds |i sted
bel ow were isolated initially as the free base and

wo b@a/ogmaeral |y converted to their correspondi PQI/IB2003/004619

hydrochl oride salt for testi8ng. Table 14 NON C / N
I N N 10 Ar Exanple Ar M5 No. (MrH) + 17A-2
3-chloro hen | 410.5 17A-3 4-chloro hen | 410.5
Exanpl e 18 Preparation of

9- (4 Chl or ophenyi ) - 8- ( 2- f1 uldideghenyl ) - 6- pyrrol i di n-|

5 9 =1) ;. N 1.YI N F,. 18A-
2 H e ChRSPGEE (3 2 ighoboaneiviaty Malieriain- AV Eetnyi)-
- b&rnﬁé‘hﬁé’s%’@ﬁ@b’éd) asing procedures analogous to those descnbed
6pyrroI|d|n i ne- diamne |- 17A-1

@dovenor els(ynm@ﬁle) OKépmpozlodcﬁm Ve compiiusklameas (:onv;erted

3 I Eere R og ROSSARARR e BE)<S R KR RS E 4oB.s

shaken at 95 WD 2004/ 037823 PCT/ | B2003/ 004619 132 C
for 48 h. The reaction WEapfs¥eers and diluted up to a

volunme of 1.8 wWth water for purlflcatlon The
&E@ﬂéﬁaﬂ@ﬁﬂ%ﬂ Ghieraphen)-§ (& frdichiproohayih@hl-petied by

r [ I i.| son 215 HPLC with the
Ve BPAGH SRR (169 D, and GL315A DAD using a

Luna 5 mcron 5 C38(2) 250*2%/&|\[lrm Phenonmenex col umm.

The gradient el uang_us %iformc acid in
water (A) and acetom S %B))WM' \@I uor oacetic

acid as a =N

Cl

cl
16A-1
C-[9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-yl]-

methylamine |-(16A-1)b (19 mg, 0.047 mmol) was dissolved in methanol (1
ml) and to it was added cyclohexanone (1 drop) and acetic acid (1 drop).
The reaction mixture was stirred at room temperature for 0.5 hour. and then
sodium cyanoborohydride was added (5 mg) and the stirring continued until
the reaction was complete (2 hours). The reaction mixture was concentrated
and the residue diluted with saturated NaHCOj3; solution and extracted into
ethyl acetate. The organic layers were combined, dried (Na,S0O,), filtered,
and 5% methanol in ethyl acetate as the solvent to give title compound
16A-1. The residue was dissolved in methylene chloride and treated with 2M
HCl/ether to form the desired HCl salt. Ether was added to the reaction
mixture to precipitate the product. The excess ether was decanted and the
crystals pumped to dryness on high vacuum to afford the hydrochloride salt
of compound 16A-1 (6.8 mg, 30%): +ESI MS (M+1) 486.6; 'H NMR (500
MHz, CDs0OD) § 9.07 (s, 1H), 7.71 (d, J = 8.8 Hz, 1H), 7.64 (d, J = 2.1 Hz,
1H), 7.56 (dd, J = 8.8, 2.1 Hz, 1H), 7.52 (d, J = 8.8 Hz, 2H), 7.40 (d, /= 8.8



10

15

buffer: 0.04 mn.-80%A, 20YB; 20 m n.-20%\, 80%B; 25
mn.-1009%8. The fractions with the desired conpound

woweooa/082hi ned and evaporated to dryness to gPUPIB2003/@®4619

conmpound 18A-1. The residu&das dissolved in io

met hanol (1.5 m) and treated with 4M HCI / di oxane (0.2
m). The resulting mxture was shaken at 40 C for 1 h
then dried in a flow of nitrogen at 30 C over 18

by 261)1 4.9dhsaR H),thad indtid); .26 (lnhed, sk t1 26F Hzp2idhun@6 disr d, J

NaPbil e T U RO 9 5
7.8 Hz, 1 H, 7.59 (m | H), 7.51 (d, J = 8.8 Hz, 2H),

7.40 15 7.33 (m 3H), 7.14 (t, J = 9.3 Hz, 1 H), 4.49
(br s,Theromposiylistedin Dable 13 balow(weresprepeed Tping

SRS e bRl RS s bt PRGBS a5 8 he”
DO 16A-1 @Qn@‘ﬂﬁ@@pﬁl@pﬁ%ﬁf dtarsid hatdrealaMNicP Bt €

starting materials which are available comercially,
ivaiahle gonynersialle pearare® HEINGeTEPRIESIANS téelk ke to those

. . h . ;
BN B 1 aft 6 Bicpardt] ot FRANEE Aot IR FouRE RBABES .
abope lovdsther Bttetndbibies. idleecdrapbaticadiistedbelow Werasoldted
W fin Hee bISS A daunpshe @y sanveres fa It epyresponding

-'h_?:q}d%hi'o'?ide'\?é“ foeledind. }=N Ar WD 2004/ 037823
PCT/ 1 B2003/ 004619 133 Exanple Ar M5 No. (MH) +

18A-2 2-c ano hen | 401.2Tab$ 13 3-c anophen | 401.2
18A-4 3-fluoro hen | 394.2 185-\5 2, 4-di met hox phenyl

436. 2 N‘ SN
-
N
=N  Rf
Cl
Cl
Ex. R1 -NRR’ MS
No. (M+H) *
16A-2 H Ho 446.5
;(N
16A-3 H H 488.5
N
Z ‘
iy
16A-4 H H 474.6
}(N%




10

15

20

18A-6 4-trifluoronethyl

4- chl or o- 2- net hoxy
WA 294837828BA-9 3, 4-d
hen |
2- met hox hen |
428.0 18A-14 3-fl
4-di fl uor onet hoxyp

ph |
440.2 18A-8
412. 2

phenyl
i fluoro hen |

406. 2 18A-11 4-i sopt¥pox yphen |
406.2 18A-13 3-chloro-4-fluoro hen |

uoro-2-neth | phen |
henyl 442.2 18A-16

444.2 18A-7

2-et hox hen |
18A- 10PGF/m20080004619
434.2 18A-12

408.2 18A-15

4- orp- 2-f 1l uor
he@ o 1/t
D, MYt

hen | 4%8. 0 18A- 171\“%-5;“ fl uor onmet hOKIIS

8 phenyl| 376.2 18

412. 2

18A-20 2, 4-difl uorophen |

(M+H) *

uor ophenyl
112, 2
B%é‘ﬁ'ér

[uoro hen 1
8.0 18A-23

[ oro-4-f
hen | 42

478.0 18A 2]
2460.5

80.4 0 18AW
8A- 26 378.9
2003/ 004619

N
134

S cl

T8A- 21 2-
16. 4 a
) 37823 PCTHF

0-2-fl uort
18A-27 B96.7 PS WD 2004/

Ay W «d

cl 18A-25 451.4 N
d.llp:Je

A \4 ™)

Example 17
Preparation of 9-(4-Chlorophenyl)-8-(2-chlorophenyl)-6-pyrrolidin-1-yi-

9H-purine (17A-1):
i@
Ci
@N)Y*NQ
—N

Cl

17A-1

N-4-(4-Chlorophenyl)-6-pyrrolidin-1-yi-pyrimidine-4,5-diamine
I-(17A-1)a (25 mg, 0.086 mmol) and 2-chlorobenzoic acid ethyl ester (31 mg,
0.17 mmol) were combined in polyphosphoric acid (1 ml) and heated to 150
°C until completion (2 hours). The reaction mixture was diluted with water,
made basic with 6M NaOH solution and then extracted with methylene
chloride. The organic layers were combined, dried (Na2S0,), filtered, and
concentrated to dryness. The crude material was purified by preparative TLC
using 2 passes of 20% ethyl acetate in methylene chloride as solvent to give
titte compound 17A-1 (11 mg, 32%): +ESI MS (M+1) 410.5; '"H NMR (500
MHz, CDCI3) 6 8.44 (s, 1H), 7.51 (dd, J = 7.8, 2.1 Hz, 1H), 7.42-7.33 (m,
5H), 7.21 (d, J = 8.8 Hz, 2H), 4.30 (br s, 2H), 3.88 (br s, 2H), 2.15-2.00 (br
m, 4H). A solution of the material in methylene chloride was treated with
excess 1 N HCl in diethyl ether, stirred, evaporated to dryness, and then
triturated in diethyl ether to afford the hydrochloride salt of compound 17A-1

(12 mg, quantitative): +ESI MS (M+1) 410.5.



No. (MrH) + 18A-28 416.7 PS c 18A-29 380.9 O

18A-30 382.0 18A-31 418.2 N O,N 18A- 32 436.2
WASM4B378394. 2 0 18A-34 F 448.2 F F O 18A- 3BCBERIE/004619

s 18A-36 446.0 S 0, ci WB312004/ 037823

PCT/ | B2003/ 004619 135 Exanple Ar M5 No. (MtH) +

18A-37 445.2 F N F F 18A 38 418.2

The compounds listed in Table 14 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 17A-1 using the appropriate starting materials which are
available commercially, prepared using preparations well-known to those

5  skilled in the art, or prepared in a manner analogous to routes decribed
above for other intermediates. The compounds listed below were isolated
initially as the free base and then generally converted to their corresponding

hydrochloride salt for testing.

Table 14
NN
cl |
\Q\NV\D
=N
10 Ar
Example Ar MS
No. (M+H)*

17A-2 3-chlorophenyl 410.5
17A-3 4-chlorophenyl 410.5

Example 18

Preparation of 9-(4-Chlorophenyl)-8-(2-fluorophenyl)-6-p yrrolidin-1-yi-
15 9H-purine (18A-1):

) Né\N

.
9

2-Fluorobenzoic acid (22 mg, 0.15 mmol) and N4-(4-chloropheny|)-
6-pyrrolidin-1-yl-pyrimidine-4,5-diamine ]-(17A-1)a (30 mg, 0.10 mmol) were
20  dissolved in dioxane (0.7 ml) and 50% propanephosphoric acid cyclic
anhydride in ethyl acetate (0.3 ml). The resulting mixture was shaken at 95
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0 18A-39 377.2 iN 18A-40 391.2 N 18A-41 382.0
18A-42 377.2 N 18A-43 411.0 N C 18A-44 N 411.0 C

WA 0k4A453784311. 0 N C 18A-46 391.2 N Exanpl e 19PCT/IB2003/004619

Preparati on of 132
1- (9- (4-Chl or ophenyi ) - 8- (2-chl or ophenyl ) - 9H puri n-6-yl
am nol - cycl opent anecar boxyl i ¢ Acid, Potassium Salt

19A-1 V\D 2004/ 037823 PCT/1B2003/ 004619 136 N'N Cl
dor48 h. N hesreaction wesscaoled and diluted up to a volume of 1. 8 ml

I 3
SR AR SRR R e S A
é&cdiﬂn lisHeddby ahverSe pRasd besarative Gilson 215 HPLC WIth the
heny %@8 (2-chl or ol%)henédj 9H-‘£ur i ne 1- I:$4A- 7)c (57.5
wigtt Pazkaicopsriemd 1 0QMett and ¢ hé1 A BAD gaing %un@ Sdmigron
r
g:%]"{‘%f’é’*sdd*% {Hxﬁ'ﬁh&éﬁ qurﬁ@SW%cq%ﬁ%&t g\é]étnll‘ héeéﬂ‘%s
001% dotreid dajd in water (A) and acetomtnle (B) with trlﬂuoroacetlc acid as a
buffer: 0.04 min.-80% A, 20%B; 20 min.-20%A, 80%B; 25 min.-100%B. The
fractions with the desired compound were combined and evaporated to
dryness to give title compound 18A-1. The residue was dissolved in
methanol (1.5 ml) and treated with 4M HCl/dioxane (0.2 ml). The resulting
mixture was shaken at 40 °C for 1 h then dried in a flow of nitrogen at 30 °C
over 18 hours to obtain the hydrochloride salt of compound as a solid 18A-1
(4.2 mg, 10%): +ESI MS (M+1) 394.3; 'H NMR (500 MHz, CD30D) & 8.36 (s,
1H), 7.72 (t, J = 7.8 Hz, 1H), 7.59 (m, 1H), 7.51 (d, J = 8.8 Hz, 2H), 7.40-
7.33 (m, 3H), 7.14 (t, J = 9.3 Hz, 1H), 4.49 (br s, 2H), 3.84 (br s, 2H), 2.24
(br s, 4H).

The compounds listed in Table 15 below were prepared using
procedures analogous to those described above for the synthesis of

Compound 18A-1 using the appropriate starting materials which are

available commercially, prepared using preparations well-known to those

skilled in the art, or prepared in a manner analogous to routes decribed
above for other intermediates. The compounds listed below were isolated
initially as the free base and then generally converted to their‘ corresponding
hydrochioride salt for testing.

Table 15

NN

@J%



filtration and dried under high vacuumto give 2:1
product to starting purine (49 ng). The residue was
wale@sobmesl i n net hyl ene chloride (1.5m ) and iPCT/IB2a034619
with potassiumtrinmethyl sik®nolate (21 ng). Ether was
added to the slowy stirring reaction m xture and a
precipitate was forned. The solids were isolated by
filtration, washed with 1:1 nethylene chloride/ether,

and Eed unaeﬂ hi gh vacumldgto afford titI e oun
19A- ( BaW@em%: +ESI "(Mr1) 468. 1; (40
VHz, P-8 8./21 (s, 1 H), 7.60 (dd, le@""?” A7

AT '='2,18K, 20 153 2 nadhd) 1 8 4gFp AH)
STl ) YA PRI 27 T ) L:: AR M
(2- hi d A. enyl)-9H n3ﬂf|ul¥63heny} 3942

-yl 1| pi pBAMRI ne- 4- cAbdigethexnehanylpot assi urft3a? t
19A-P2): 18AM Cl| / -4-NifoxbDethyiphgavk+ a  Cl442102 19A{ 2
4- Am ino- 418 ASF ( 44 chldeciapheayhgthdxygheriil or gphemd0.2 9H- pu
rin-6-yTJgAm Pell di Ne- L gMROyNERE aci 0 Was pIzgpar ed
usin resanat émum 0371823

PCT/ ?an,]g{\iq"ﬁ -9 lo%]?:ﬁ%l}of %é“n bed—at uverj12 2,
synt hesi Cofpound Vs — (M) ik
1-f 9-|( 4- 1@A-6Zooﬁenv| ) - %Lmezth@hym%whenm L19H A86.2- 6-
| - 4-let EAABNopi perd-diloes-4-forrbpheryi c Adi d A#ASIe

T

H :r

(20A-]1) 1844 Cl| N G-fNid¥o-mdihidphenyl 408.2
18A-15 4-difluoromethoxyphenyl 442.2
18A-16 4-chloro-2-fluorophenyl 428.0
18A-17 3-difluoromethoxyphenyl 442.2
18A-18 phenyl 376.2
18A-19 2,3-difluorophenyl 412.2
18A-20 2,4-difluorophenyl 412.2
18A-21 2-chloro-4-fluorophenyl 428.0
18A-22 3-chloro-2-fluorophenyl 428.0
18A-23 380.4

Ja)
o)
18A-24 o 416.4
L\
NN
18A-25 451.4
N |
s/ ~Ci
e
18A-26 378.9
S
bN
18A-27 396.7

pe




Cl 20A-1 To a pale orange solution of
6-chl or o- 9- (4-chl or ophenyl )-8-(2-chloro- i0

W@ b@apss29H- purine 1-(4A-7)c (1.00 g,

acetone (13 m) at roomteherature was added
2.94 mmol ). A solution of
4- et hyl am no- pi peri di ne-4-carboxylic acid am de

triethylamne (410 |

2. 66 nmMOPQT/IBR003/004619

1-(7A f #t 1.5 then added to give a
clear|y eaction solutixgn. After stijirrin t
roomte%é'?'gtléuré for 3 days c}he cloudy white q‘égfti or
m xt ure £ dillted 15 with water (11 m)|. A““@ee
stirrli nggla-pgur [at roomtenpperature foll awed oy 1
hour fat 0 C, the preci pit%ﬁs col | ectﬁd on a
sintered glass funnel and gnsed with cald 1:1,
acetagne: H20O The solid vas dried, in vaguo, to give
titlgT gd 20A-1 as a cptorfess sofrd (1 ,
90%) : +E%F/g (ﬂml) 510. 2;f 1H NVR (400 NHz, %%D) ﬂ;
8.19 (s, 1 H, 7.57 (d . 1 H), 20 7.45-7.35
(m SH), 7.26 (d, J = (br s, 2H),
4. 24 (b 2H)—2-5% 22522019,
(m qm,18??'?€-1. 72 (m 7.0 38203
The above solid|(1.00 g, 1 nol ) was suspended in
i sopriopanol (16 m) follo dsby addition of THE (6
m) tle—givea—echear—soetution—VWhite—at—25roeom -
tenperaﬁ%?ﬁéueous 2 M HC 3 m, 2.6 mm‘“)g-%vas
added over 1 minute and they irred at noom
tenperature for |1 hour, N& Zd by heatijng to refl uyx
and stirring fon 16 houré,\ After cooling, the rrixturq@
was irred in an jce batP 2 hours. Thelcolorless
pr eci[pi t1&Ae3Ras |col | ect ed sintered ¢l ass382
2004/i037823 PCT/1 B2003/ 0046 138 funnel{ and rinsed
with fcold 95:5 ifsopropanol ) further [dried, in
vacud, to affond 20A-1 a ©rless solid (0.86 g,
79% .| A portion|of this erial (0.81 g, 1.48 nmol
was suspended irl1 15 m of/ 95:5 isopropangl: H2O, thenh
heat 9d t11@A-88! ux and stirr for 17 hr. The S@=p@Ensi ¢on
was gool ed to rgom5 tenperqture, stirreﬁhl for 2 hours,
then |col | ected ¢n a nedi urg stntered gl ass funnel anh
rinsgd with room tenperat 95:5 isopr organol . HO
Afterl further drying, in vacuo, the hydiochloride
sal t [of 18&¥4und 20A- 1 wasw obtmai ned as qi colddi8l2ss
solid (0.72 g, 89%: +ESI ) 510.2;) '"H NWR
. \ F
0
18A-35 é’% 396.2
AN
\ S
18A-36 446.0
S/ o—
Cl




(400 MHz, CD3OD) b 8.31 (s, 1 H), 7.60 (d
1H, 7.51-7.40 (m io 5H), 7.29 (d, J =
wa 2008081323 s, 2H), 4.22 (br s, 2H), 3.07 (q, " J PCTIIER003/004619
Hz, 2H), 2.56-2.52 (m 2H)1352.09-2.03 (m 2H), 1.36
(t, J =7.0 Hz, 3H. The benzenesul fonate and
nmet hanesul fonate salts of 20A-1 were prepared in an
anal ogous fashion. 15 Exanple 21 Preparation of
1-f9 (é %ﬁﬂ ophen\/l )'8'(2'/ﬁ|h| or ophenyl ) |- 9H pygi n- 6-)y1
1- 4} met QYRR nopi peri di ne-4-car boxyl i c |Aci Hk;% Ayl
Estef (2R NNC / ~N/ N-"NN-M 20
1-[ 9¢ %ghlwrophenyl) 8-(2-c Io phenyl ) 9H p45.2n- 6-y|
]-4-pethyl - am|nopi peridin - 43 boxylic| acid am de
7A- 8 (Exanpl e |164; 53f 3 nmmol) @and Anberlys
15 (P. 8 g) in nethanol ¢ m&“ was sealed in a tube and
then| heated to |60 C for 20 h. The resin was renoved by
filtratygn-agnd | washed wth 2{1 nethanol) trigigypl amine
and then 10% NHAOH in rret(l)wan . 25 The cfpnbi ned
orgapi c | ayers were concegn d and then purified o
a B|otageTM Fljash 12S coluhg_using O- 2-4% met hanol jin
met hylene_chl ori-de @g_g_L_u%{ t o—give—ti e comoyn

~—+

=]

21A- 1 at8A-39 ght brown sg 6 ngy, 559 I8¢ VB
(Mk1) 511.1; hH NMVR (400 [Mz] CD2CI2) 8 B.28 (s, 1H))
7.52 (d J WO 2004/ 03782 / | B2003/ 004519 139 = §. 3

Hz, 4=732 (M 5SH) l(d,J=8§HQ 2H) ,
5. 55 %A-404 1 H, 4 65N v\ fzs, 2H), @.13 (v br s|
2H) , 3 71 (s, 3H), 2.28 ( /3 , 2.07 (ddd, J 13.(7,

9.6,3.7 Hz, 2 1.79 (dt ] 1373 Hz 2
Prephr al8Bmlof | -f9- (4- r hen 382.0
Iy)-ﬁ-(Z-chI or ophenyl)-9 r -6-yl I -

4- et'hyl am nopi peri di ne-4- c aPhoxylic Acid thyl FEstelr
(21A12)18AM2 Citla N g N 377.2

18A-43 EY ‘ 411.0
Cl
18A-44 )N:j)g 411.0
L ,
Cl
=

18A-45 @X 411.0
Cl
18A-46 t? - 391.2
/
K |

Example 19 :
Preparation of 1-[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-ylamino]-
cyclopentanecarboxylic Acid, Potassium Salt (19A-1):

Z—

A

P
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~with 2-propylam ne (15

NH C MO 21 A2
1-[9- (4-Chl or ophenyl ) - 8- (2-chl orophenyl ) -9H puri n-6-yl

wQ 2004081893 ani no- 10 pi peri di ne-4-carboxyl i ¢ acPdI/m0éB/04619

ester was prepared using pt¥cedures anal ogous to
t hose descri bed above for the synthesis of Conpound
21A-1. +APCI MS (Mr1l) = 525.3 Exanple 22 15

Preparati on of
1-f9- (4-Chl or ophenyl ) - 8- ( 2- c,hLor nyl ) - 9H puri n- 6-
pitrile (22A-1): NN

4-isoprop yl am naopip din al
CI/~NINNN$—!\@}CI caskSensmnof
1-[ 9- (4- chl or ophenyl - ( I orHDphnyI )-9Hpurin- 20

6-yl]-piperidin-4-one 7A-9 48 ng, 0.11 Mol ) in

met hanol (0.4 nml) was ¢ ed.to 0 C and then treated
0c'15 mmol ) and then
concentrat ed aqueous HCI. After stirring 5 mnutes, a
solution of sodiumcyaniddS8A811 ng, 0.16 mMmmwol) in

t (0.4 i dde 04/ 0
peTT | B éﬁa@p@a @Vﬁgﬁta%%a%axgﬁ%agﬁéggwe@@.few%@d NazSOs
g)@; FPRST) WP ebAbiHe lamdatbh(mnﬂ} | @J@(ﬂord-g- &Iclhroro-

Tetrahydrofuran (0. was then added

sbemui) 81(2ecrﬁ¢nopheeald-t9£rhp@nneatiﬁ%u_améﬁ7 8 G0y il 8 armme was

b o lie SaTPulnBlRs AHiRBERD PMuxlsHighe THE featin
givetufe Wae ot Rith Ml Ll anddhe readun@domewem eollexted by
B S R e el b SO
B T resjle wos Wsddire i méyfidite olihe @-Ff‘“é? gy

Bestdd(witlh posgssithip tridefl®/Igilaaplatep (2t mg). EtbeOwek added to the

slowly stirring reaction mixture and a precipitate was formed. The solids

were isolated by filtration, washed with 1:1 methylene chloride/ether, and
dried under high vacuum to afford title compound 19A-1 (28 mg, 44%): +ESI
MS (M+1) 468.1; "H NMR (400 MHz, CD30D) & 8.21 (s, 1H), 7.60 (dd, J =
7.5, 1.7 Hz, 1H), 7.50-7.35 (m, 5H), 7.29 (d, J = 8.7 Hz, 2H), 2.42-2.33 (br m,
2H), 2.26-2.17 (br m, 2H), 1.87 (br s, 4H).

Preparation of 4-Amino-1-[9-(4-chlorophenyl)-8-(2-chlorophenyl)-9H-purin-

6-vl]-piperidine-4-carboxylic Acid, Potassium Salt (19A-2):

NN
N N, O K
Cl
19A-2

4-Amino-1-[9-(4-chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yl]-
piperidine-4-carboxylic acid was prepared using procedures analogous to
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1H, 2.16 (m 2H), 1.82 (ddd, J = 13.3, 10.4, 3.7 Hz,
2H, 1.16 (d, J = 6.2 Hz, 10 6H). Preparation of

w0 2§09/0872h| or ophenyl ) - 8- (2- chl or ophenyl ) - 9H pR€T/IB2663y14619

1- 4-ethyl am nopi peri di ne-®B7carbonitrile (22A-2): N'N
Cl-la NNa N,H NCN C 15 22A-2

1-[9- (4- Cnl orophenyl ) - 8- (2- chl orophenyl ') - 91 puri n- 6-yl
]-4-ethyl am no- piperidine-4-carbonitrile was prepared
tieisegigeonibed whbese doathegrymshasis bhEeepatensictyAvdd M4 S
f@r il_we thesis of Compound 22A-1. +ESI M5 (M+1) _
qg31)= anpl e 23 Preparation of

1- (9- (4-Chl orophenyl ) -8-(2-chl orophenyl)-9H puri n-6-yl

]- 4-hydroxypi peridi ne-4 g ¢ Acid Methyl Ester
(23A-1): WD 2004/ 037823 E%?’hpgg¥03/ 004619 141 NN
Grepdal@tlomoﬂ-ﬂ [9€4- QB/A_thenvl) 8 12 chlorophenyl)-9H-purin-6-yil-

-9-(4-
“;Au'! hljor o‘Phgr /| .I ) - 9H puri ne

4- hydr oxy- plper|A|ne.4 carbo%yllc acid (22 ng, 0.14
CI OS\
20A-1
To a pale orange solutlon of 6-chloro-9-(4- chlorophenyl) -8-(2-chloro-
phenyl)-9H-purine 1-(4A-7)c (1.00 g, 2.66 mmol) in acetone (13 ml) at room
temperature was added triethylamine (410 pl, 2.94 mmol). A solution of

4-gthylamino-piperidine-4-carboxylic acid amide 1-(7A-80)f in water (1.5 mi)

was then added to give a clear yellow reaction solution. After stirring at

room temperature for 3 days the cloudy white reaction mixture was diluted
with water (11 ml). After stirring 1 hour at room temperature followed by 1
hour at 0 'C, the precipitate was collected on a sintered glass funnel and
rinsed with cold 1:1, acetone: H,O. The solid was dried, in vacuo, to give
title compound 20A-1 as a colorless solid (1.22 g, 90%): +ESI MS (M+1)
510.2; 'H NMR (400 MHz, CD3;0D) & 8.19 (s, 1H), 7.57 (d J=7.0Hz, 1H),
7.45-7.35 (m, 5H), 7.26 (d, J = 8.7 Hz, 2H), 4.54 (br s, 2H) 4,24 (br s, 2H),
2.51 (q, J = 7.0 Hz, 2H), 2.12-2.06 (m, 2H), 1.76-1.72 (m, 2H) 1.10 (t, J=7.0
Hz, 3H). '.
The above solid (1.00 g, 1.96 mmol) was suspended in isopropanol
(16 ml) followed by addition of THF (6 ml) to give a clear solution. While at
room temperature, aqueous 2 M HCI (1.3 mi, 2.6 mmol) was added over 1
minute and then stirred at room temperature for 1 hour, followed by heating
to reflux and stirring for 16 hours. After cooling, the mixture was stirred in an

ice bath 2 hours. The colorless precipitate was collected on a sintered glass
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5 mol) were coupled by the general nethod of Exanple
19. The crude product (ESI M5 (Mtl) 484) was

wale@gobisesl in 1:1 nmethanol! benzene (0.6 nl) BPOMIB20€3M004619

treated with trinethylsilyldi azonmethane (2 Min
hexanes, 0.17 m, 0.34 mmol). After stirring for 1
hour the reaction was concentrated under a stream of

nitrogen and then purified by preparative TLC using 4%
funnebena isised witteedld 198 isoprepdndd: D gluvtbet ptied, in vacuo, to

SR 23t R 8 290, AL BTEL D i o

gxttasamibl)\:ovhlé?lsusp\emddenh 15 @M oL Dbk propader: F&Cﬁt’th@ﬁim
of nitrogen, and then triturated fromether to glve

hﬁ@t%varr@ﬂw and @irredifer bf heonpesHgPrension wasycogigd tapagm

RO Eabhel BT O RR>. Bl Fied g el g gl

funide] ard Sihséd 4ath momtémpéraﬁﬁe(ﬁﬁ 5 isbproganolHe. 02 After

Biriegiiying, vy e eodk safl fgomaghnd Zhas s

P t 1
élgt)a_rﬁe?)?éé %hddoi’c?%%fﬁe%o;mg(@g@% Eé}%qg gﬂ%@ﬂws (M+1) 510.2; 'H NMR

WQteMird, D QD) $8rd idisnakh yT . portet hanbh H24M)1Y :51NFHO (61,

P T894 6he 1. 2ot AR &1 P 472 (or o, 21, 3.07 (¢, /= 7.0

lllz[ §H§ 42 561205@@:*9162)4'))2 @9(2209 '('r'nOQPlBhﬁBW@ J9H7mJth31|5|).Ythe

| am nopi péri di ne-4-carboxylic acid
bsmmnezm)iomategandrmeﬂmarmulfmie)sal’is Qf@%ﬁmrefmeaared in an
%6 l5 mg Q. Cwas treated with diisobutyl alum num
%9988 (ﬂsr}\ﬁl 'n tetrahydrofuran, 0.94 nl) and then
warnmed to 5 roomtenperature and allowed to stir
over ni ght The m xture wegagipgaeged with 0.6 M NaCH
extract ed vvlth et hyI acet ate, dri ed (Na2804)

1-[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yl]-4-methyl-
aminopiperidine-4-carboxylic acid amide 7A-87 (Example 164; 53 mg, 0.093
mmol) and Amberlyst 15 (0.8 g) in methanol (6 ml) was sealed in a tube and
then heated to 60 °C for 20 h. The resin was removed by filtration and
washed with 2:1 methanol/triethylamine and then 10% NH;OH in methanol.

The combined organic layers were concentrated and then purified on a

Biotage™ Flash 12S column using 0-2-4% methanol in methylene chloride

as eluant to give title compound 21A-1 as a light brown solid (26 mg, 55%):
+ESI MS (M+1) 511.1; '"H NMR (400 MHz, CD,Cl,) 5 8.28 (s, 1H), 7.52 (d, J



10

15

20

give title conmpound 24A-1 (48 ng, 55%: +ESI M5 (M+l)
483.1; 1H NVMR io (400 MHz, CD2CI2) 5 8.28 (s, 1 H),

WO 282061823 ] = 8.3 Hz, | H), 7.44-7.32 (m  5H) PCTIR2003/004619

(d, J =8.7 H, 2H), 4.67 (3 br s, 2H), 3.98 (br s,
2H), 3.40 (s, 2H), 2.31 (s, 3H), 1.72 (dt, J = 14.1,
4.6Hz 2H), 1.62 (ddd, J:141, 9.6, 4.2 Hz, 2H).

Exarrpl e 25 Preparation
sr B3k [z ). Jr%ﬁéfiy {m.- @"Ii—%hld)r»bﬁlﬁie?liﬂz) 284 Habi(dbe sy H),

{65 4.Prs 2HY 413 (v Pr s 4Mh 371 L5/ *Qp?r%%‘[&? Se 3A-G98n =
el 3Hy 9. 6cBl7ond@H)$aI19 (R34 13.7, B HN A).Cl ~\ /[~~ NN
N C M 20 25A-1 Asuspensn on of
8-[9- (4-chl orophenyl) - 8 (2 chl orophenyl) 9H— puri n-

4

MFB@ vlammbplnedeeM-t:erbcade wmﬁdm/mﬂﬁvl B:bta.fve(t2l1yxl-2 )o rmani de
(2 M) was treated wth sodi um hydri de (60% di spersion
25 in oil, 12 ny, 0.3 mmI)N/NNer stirring for 2
hours, the m xt uge extr ctgd from saturated
aqueous sodi um bi ca R atetate, dried
(Na2SO4), concentrat éd (1 , , land it-hen purified by
flash chromat ography WO 2004/ 0378 CT/HB2003/ 004619
143 usi ng 4% met hanol o Ve, ti t ound 25A-1 as
an oil (87 ng, quantiX Se" A nePhyI ene chloride
solution of the material was treated with excess 1 M
HCI in ether, concentratedafpdgr a stream of nitrogen,

R e S AT R .
ﬁi’pﬁﬂ!r@'lﬁé 4%%@0)@%@&0%@@9 gigar vifgssb }% é&’l’é%ﬂ‘.gﬁﬁ%@du e

anglqg@us fo H)qse7d$1>rlbedgab(avp f6t—phe syﬁtlﬁsn{ df Conmpaiing 247A-1.

$Hpoifudinbn Pt 14 (b1 s, 2K, 378 (brs, 1

Example 22
Preparation of 1 -[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yi-
4-isopropylaminopiperidine-4-carbonitrile (22A-1):

)

Cl

\Q\N&/‘\N \N(
.—-N \H

CN

22A-1
A suspension of 1-[9-(4-chlorophenyl)-8-(2-chlorophenyl)-9H-purin-
6-yl]-piperidin-4-one 7A-96 (48 mg, 0.11 mmol) in methandl (0.4 ml) was
cooled to 0 °C and then treated with 2-propylamine (15 ul,';0.15 mmol) and
then concentrated aqueous HCI. After stirring 5 minutes, a solution of

sodium cyanide (8.1 mg, 0.16 mmol) in water (0.4 ml) was added; the
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3H), 2.28 (br s, 4H), 1.32 (d, J = 6.2 Hz, 6H). 10
Exanpl e 26 Preparation of

wa@2§09/0872h| or ophenyl ) - 8- (2- chl or ophenyl ) - 9H pReT/IB2663y14619

1- piperazine-2-carboxylicldcid am de (26A-1): NON O

Il cIl NNNHZ IN~NH C 26A-1 15 To a 0 C solution

of 4-[9-(4-chl orophenyl)-8-(2-chl orophenyl) -

9H purin-6-yl] - pi perazi ne-2-carboxylic acid ethyl
B&fefsgekddUS redetiorgwal v&ﬁmednmio):)m tennegraturel andtheh)allowed
was_ bubbled NH3 at a _noderate rate for

el Ea S g DY TRy ml}waﬁ&ﬁﬂ@éﬁ%%ﬁﬁ%@"
{

@e!oalr%:gé(e}ﬁgr {38’ déﬁél dseotd% %ygﬁgz%p@ g‘gézdgﬁf(%ll)‘é\%% 22prop¥1|am|ne

{herops) niere edded aad&tmrte@gw‘ﬁmllghas'lfhelmctlom was filkdred and

iy oS A T D B DA I o Hhe S P28 o7
{Fr@e gtﬁ @% éfébrafruegg sénéi UEE IV (N-HE) 508, €7 HRNVIR$400 MHzZ,

W th excess M HCI |n et’her, concentrat ed

GiYEl,) & &82 éamtd) 7rH2 (d;g/e?ﬂ %Hg, 1herde+i33tmat Bd).fF.3M(d, J

et h [ t he hy chl ri e S onmou 6A:
55 b2ag e E0HY B ol ok SRePT pechd) 8 TREPERY, {4 He

) 844N 4%7 Hz 62HY, 1616 (dnJ £ 6.2 Hz,
|6—|)'4190271%/g%725§3?%b (B! A 3:(5§”1GL 8.7 }—Z 2H)(, 5. 52
6b). d, J = 14.5 Hz, ZFD 4. 28 (dd J = 10.0, 3.7 Hz, 1
H, 3.95-3.88 (m 2H), 3.63 (dt, J = 12.9, 3.3 Hz, 1
H, 3.44-3.39 (m 1 H). WD 2004/ 037823
Pt drBAom 3f 99994 Chidrebheng!) o okiottsphenit) eaH-purihiatyyB-

| S|, pr ocedur es anal ogous to

: : 284t hesi s of Compound

26A-1 using the approprlate/s\artlng mat eri al s whi ch
are 5 available co C|aI repared usi ng

preparations vveIQl in the art,
or prepared in a nm 2 aI gou to r tes decri bed

22A-2
1-[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yl]-4-ethylamino-

piperidine-4-carbonitrile was prepared using procedures analogous to those
described above for the synthesis of Compound 22A-1. +ESI MS (M+1) =
492 1

Example 23
Preparation of 1-[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yl]-
4-hydroxypiperidine-4-carboxylic Acid Methyl Ester (23A-1):
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above for other internediates. The conpounds |i sted
bel ow were isolated initially as the free base and

wo b@a/ogmaeral |y converted to their correspondi PQI/IB2003/004619

hydrochl oride salt for test4ing. 10 Table 18 RL N' N
IYI _ NRR >>=NA Ex. Arx R -NRR M5 No. (MtH) +
26A-2 2-chl orophenyl -HNH 524 N H Q N M 482

26A-3 2-chl orophenyl -HO NNMe 1 NHH Exanple 27
Preparation of NN

9-19- (4- Chl or ophgn (2{lchllor ophenyl ) - 9H purin-6-y1
1- 15 1-nethyl - 4- oxg di azaspiro 5| undecan- 2- one
(27A-1): WD 2004/ 037823 PECEN B20Q3/ 619 145 N'N C

M -NNTO Cl O27A o0 a 0 Csghution-of
{1-[9- (4-chl or ophenyl @y <¢hl or ophenyl ) -
23A-1

Chloro-9-(4-chlorophenyl)-8-(2-chlorophenyl)-9H-purine |-(4A-7)c (59
mg, 0.16 mmol) and 4-hydroxy-piperidine-4-carboxylic acid (22 mg, 0.14
mmol) were coupled by the general method of Example 19. The crude
product (ESI MS (M+1) 484) was dissolved in 1:1 methanol/ benzene (0.6
ml) and then treated with trimethylsilyldiazomethane (2 M in hexanes, 0.17
ml, 0.34 mmol). After stirring for 1 hour the reaction was concentrated under
a stream of nitrogen and then purified by preparative TLC using 4%
methanol in methylene chloride to give title compound 23A-1 (31 mg, 44%).
An ether/methylene chioride solution of the material was treated with excess
1 M HCI in ether, concentrated under a stream of nitrogen, and then
triturated from ether to give the hydrochloride salt of compound 23A-1 (27
mg, 36% overall) as a light tan solid: +ESI MS (M+1) 498.1; "H NMR (400
MHz, CD30D) 6 8.38 (s, 1H), 7.62-7.59 (m, 1H), 7.51-7..40 (m, 5H), 7.34 (d,
J =8.7 Hz, 2H), 3.90 (v br s, 2H), 3.75 (s, 3H), 2.25 (id, J = 13.1, 4.1 Hz,
2H), 1.97 (brd, J = 12.4 Hz, 2H).

Example 24
Preparation of {1-[9-(4-Chlorophenyl)-8-(2-chlorophen vl)-9H-purin-6-yl]-
4-methylaminopiperidin-4-yl}-methanol (24A-1):

)
Cl
ON)W%N
=N OH
/N\
Cl Me H
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9H- puri n-6-yl ] -4-met hyl am nopi peri di n-4-yl } - met hanol
24A-1 (44 ng, 0.091 5 mmol ) and triethylamne in

woreiohpbsae chloride (1 m) was added 2-chl or 0-PCT/IB2003/004619

acetyl chloride, dropw se, &2d the reaction was all owed
to warmto room tenperature and stir overnight. The

m xture was then diluted to 3 ml with nethylene

chl ori de, 50% aqueous NaCH (0.6 m ) was added, and

sti rr Areplutics ot bifR-(4rebtbropleemil gd(2-chlopbery! )-8 H - pwerin-6-yi]-

RS DL B Ao SRR S 1

érikﬁéﬂ m}t)e-tra‘h Bf‘cﬂ[iia"rﬁ(?e@' nHNEED °Casbis Rdatetiosish HRsdbiAv
ied on a BiotageTM Fl ash 12S

ggmmnan@ez(wloq@mm@mn 0. Sgrihgnd taer Wasmeddo

iR 1B SR GRS shito fnk Bt S pFRIRONEY coéficted
wethe).6 d NaH KZ@a’il)sctxtﬂabtedl\ﬁntle&dq& aicktdie Hled (N®SG),
concentrated under a streamof nitr.o

ceneqiiated (89 pig)etn@ tharpyiied eme Bfg?gﬁe@?segﬂaFggﬁgggﬂmumn

?%)n%y@gz % Wwﬁﬂf' gOO EOW“i téﬁ%?@’ én@r Ch*lgr?ye E@ellﬁnt to

give3itiecsondpeurd 24 (48 i, 55%<)5+ESBMS( 6M+$)—|§83 1.2

BERE, Guch s a g8 @1, Dhg T 53 B 37 4570 3a4m
Hj?é&d@ =3B.7HA 4%1)(wt5'rs8§|—ﬁ)b3 o8 (bf s=2/%- abits, 2H),

e 28 Preparation
240- (54380 bir 3t A 148 @6 thl awmaamq Q= idr.1.,0.6; 4.21Hz,
3 hydr oxyazeti di ne- 3-carboxylic Acid Methyl Ester
8'2' 'A-1) WD 2004/ 037823 PCT/ 1 B2003/ 004619 146 NN Cl - -
-NNOM Oe C 28A-1 To a 0 C solution of
1- [9 (4-chl orophenyl) 8- Egagm,grzgphenyl)
9H-pur| n- 6- yI]- - hydroxyazetid i ne-3-carboxylic acid
ot \Of 6 {-Gfyorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yi]-

1-isopropyl-3-methyl-1,3,8-triaza-spirof4.5]decan-4-one Hydrochloride Salt
(25A-1):

NN
cl '
S o ers
] N>
o7 N
o e
25A-1

A suspension of 8-[9-(4-chlorophenyl}-8-(2-chlorophenyl)-9H-purin-
6-yl]-1-isopropyl-1,3,8-triazaspiro[4.5]decan-4-one 13A-1 (86 mg, 0.16
mmol) and methyl iodide (2 M in MTBE, 16 pl) in 1:1 tetrahydrofuran/
dimethylformamide (2 ml) was treated with sodium hydride (60% dispersion
in oil, 12 mg, 0.3 mmol). After stirring for 2 hours, the mixture was extracted
from saturated aqueous sodium bicarbonate with ethyl acetate, dried
(NaS0,), concentrated (123 mg), and then purified by flash chromatography
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5 0.18 mmol) in nethanol (2 mM) was added HCI (1 Min
ether, 0.27 m). After 15 mnutes, the reaction was

wa@omgmsisent ed under reduced pressure. The cr UPET/IB2003/004619

product was purified by Cht#$matotron using 30:1:0.05

to 20:1: 0.1 nmethyl ene chloride/nethanol/NHACH as the
eluant (14 ng, 17%: +ESI M5 (Mt1) 470.2; 1H NMR (400
MHz, CD3OD) 8 8.25 (s, 1 H, 7.61 (d, J =7.5 Hz, 10 1
iBing 4% eth&%ol (tongivieHitje d’or&po@dd 2bA=1 @sari (8Hng, 3. 83

Seantialien A aoRyfre iy SAlSE obthe mrterial was reaieg with
excﬂa‘s@ hleIVMJin P]eéthef rbbﬁcéhﬂ’ra@(:lhﬂ{t{&i% §t28A f nithbdén, Ghd@hen

To a sol ution of

mimmtaﬂ ﬁﬁOm-G{thebtﬂ oive pive hydrochlqridecsalibploptepgund 25A-1 (82

oH 1: -7 . ' Hl

e Rore e 8 pETuleta e 2E ST B ik 11858 4" H MR (400
HA-aTheTy) @eresdl1n+)4mb)(deyhangrr¢z (148) rnm-@s@ mchH)
and 20tr|ethylamne( 70 xture
£31r(ded =o&.8rhiz, @), 4. 7cﬁ)€$cght)rét1éc{b0ﬁd H),ri’ea&é@d& 1H) 296 (s,

BET ol T §i0) 3% REehaher Mo eyl ane oni or i de as
eluant to give title conmpound 29A-1 (77 ng, 78%. WO
2004/ 037823 PCT/ | B2003/ OB#&aiple 267 A 1:1

met hanol [/ met h I ene chI or| de soI uti on of the materi al
hobd nyl hlporoptiaks {) -9H-purin-6-yl]-

éﬁ%ﬁnigg ggm aﬁ:rA&d%trﬁﬁg:Iggi\ qnltrogen and t hen
e hydrochl oride salt
of conmpound 29A-1 (77 rrg) I M5 ( 1) 542.5; 1H
NI\/R(4OOI\/Hz 5 8|3 s, 1 7.60 (d, J =
8.7 Hz,
(m 9H), 7 34 7 29 ( =M d\g‘/b
idted in

H, 7.46-7.40
nm 2H), 1.98 (br
m 2H). The corrpounds abl e 19 bel ow were
prepared using

26A-1

To a 0 °C solution of 4-[9-(4-chlorophenyl)-8-(2-chlorophenyl)-
9H-purin-6-yl]-piperazine-2-carboxylic acid ethyl ester 13A-9 (32 mg, 0.064
mmol) in methanol (4 ml) was bubbled NH3 at a moderate rate for 15
minutes. The vessel was sealed, warmed to room temperature and allowed
to stir for 4 days. The mixture was concentrated under reduced pressure
(128 mg), and then purified on a Biotage™ Flash 128 column using 3-6%
methanol in methylene chloride as eluant to give title compound 26A-1 (30
mg, quantitative). A methylene chloride solution of the méterial was treated
with excess 1 M HC! in ether, concentrated under a stream of nitrogen, and
then triturated from ether to give the hydrochloride salt of compound 26A-1
as an off-white solid: +ESI MS (M+1) 468.3; "H NMR (400 MHz, CD3OD) 8
8.47 (s, 1H), 7.64-7.61 (m, 1H), 7.53-7.36 (m, 5H), 7.35 (d, J = 8.7 Hz, 2H),
5.52 (brd, J = 14.5 Hz, 2H), 4.28 (dd, J = 10.0, 3.7 Hz, 1H), 3.95-3.88 (m,
2H), 3.63 (dt, J = 12.9, 3.3 Hz, 1H), 3.44-3.39 (m, 1H).
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procedures anal ogous to those described above for the
synthesis of to Conpound 29A-1 using the appropriate

w@e@assgs materi al s which are avail abl e conmePCi/m2093/004619

prepared using preparation$#wel | -known to those
skilled in the art, or prepared in a manner anal ogous
to routes decribed above for other internedi ates. The
conmpounds |isted below were isolated initially as the
free base and then generally converted to their

Sabi o718 SoRbuqeR IRV TalE AR DA werSiertBRied King
%Fbce(ﬂ%é’é) artald8bu tE tHozkAearABEY labovk FdrGhe NynfPdsbf
004/ 037823 PCT/ 1 B2003/ 004619 148 Ex. Ar R1 -NRR M5

Rompaund) 26A-12g%ng the apprepapicesiartingHnaterisis wiycly are

OB S RIE erd AP e nown o trose
gkitdd i tiehemydr pleparibinla manner analogous to routes decribed
above for other intermediates. The compounds listed below were isolated
initially as the free base and then generally converted to their corresponding

hydrochloride salt for testing.

Table 18
R1
)
Cl
=N
Ar
Ex. Ar R1 -NRR’ MS
No. (M+H) "
26A-2 2-chiorophenyl -H }iN H 524
/
%\/
H\,\{ o
Me
26A-3 2-chlorophenyl -H 0 482
XN/\(U\’?I/Me
K/N\ H
H
Example 27

Preparation of 9-[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yl]-

1-methyl-4-oxa-1,9-diazaspiro[5.5]undecan-2-one (27A-1):
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ONH /N 29A-7 2-chl orophenyl H> 480.1 ONH ) NH
r o 29A-8 2=chforophenyl HN v 532.4 H N Exanple 30

wO\D0200%2037823 PCT/ | B2003/ 004619 149 Prepar ap¢DIB2003/004619

I3]-(9- (4- Chl or ophenyl ) - 8- (214hl or ophenyl ) - 9H, ourin- 6-y
6- mor phol i n- 4-yl - 3-azabi cycl o[ 3. 1. 0] hexane- 6- car boxyl i
c Acid Amide (30A- NN C / / HNO NN C HONH?2
5 30A-1 A mixture of

jB [ 9- (4-chl oroph@;u@\(ZWro hewé) 9H puri n- 6-yl

6- mor phol i n-4-yl - 3- azabi cyeino[ 3.1 ne- 6- carbonitr
ile 29A-8 (28 ng, 0.0 DI ) mcncftrated H2SO4
(0.6 M) was heated at for twoOhours. After the
reaction mxture was aN-gled to cool to room
tenperature io and stir ov ight, it was cooled in an
ice bath and then carefull tenched with 5 M aqueous
NaOH to pH 11. The m xture was extracted wth ethyl
acet atygy R0¢J §Q0tAAET {qonyoqm@mo Oig@myp -3-@yenlsromenyl)-

a

washed with brine, dried nd concentrated, _in
Dkt piarin-Bhd]- G@emu@nma@plpandmr%orl}dne@anll 24 Agletfth 'BOaR1P91

8RB TRl 9) R AR BPRR et B g adibap o
cleb B/ drieride xhropwiset ahd ¢he oemqi)lonrvwbs%ﬁubviec( Iwagm tese@m

+ESI" M5 (M+1) 550. H
temperatur(e and stir overnlg%t 'Il\rlle m%ure was then diluted to 3 mi with

methylene chloride, 50% aqueous NaOH (0.6 ml) was added, and stirring
was continued overnight. The reaction was extracted from saturated
aqueous sodium bicarbonate with methylene chloride, dried (NazS0,),
concentrated (123 mg), concentrated under reduced pressure (123 mg), and
then purified on a Biotage™ Flash 12S column using 2.5-10% methanol in
methylene chloride with 0.5% NHsOH as eluant to give title compound 27A-1
(15 mg, 32%). A methylene chloride solution of the material was treated with
excess 1 M HCl in ether, concentrated under a stream of nitrogen, and then
triturated from ether to give the hydrochloride salt of compound 27A-1 as an
off-white solid: +ESI MS (M+1) 523.3; "TH NMR (400 MHz, CD,Cl-) & 8.32 (s,
1H), 7.53 (d, J = 7.9 Hz, 1H), 7.45-7.33 (m, 5H), 7.22 (d, J = 8.7 Hz, 2H),
5.55 (v br s, 2H), 4.18 (s, 2H), 4.01 (s, 2H), 3.19 (br m, 2H), 2.85 (s, 3H),
2.14 (td, J = 13.3, 5.4 Hz, 2H), 1.88 (br d, J = 14.5 Hz, 2H).

Example 28

Preparation of 1-[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yl]-
3-hydroxyazetidine-3-carboxylic Acid Methy! Ester (28A-1 )L:
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H, 7.44-7.32

CD2Cl2) 6 8.27 (s, 1 H, 7.52-7.49 (m
5 (s, 1 H,

(m 5H), 7.20 (d, J = 8.7 Hz, 2H), 5.5

1
4
w®2ebd/08m23 1 H), 5.03 (d, J = 12.0 Hz, 1 H), 4.BC1/{BR003I004619

= 12.0 Hz, 1 H), 3.97 (bt46d, J = 9.1 Hz, 1 H),
3.68-3.55 (m 5H), 2.73-2.63 (m 20 4H), 2.01 (br s, |
H, 1.96 (br s, I H. Exanple 31 Preparation of

9- (4- Chl or ophenyl ) - 8- (2-chl orophenyl ) - 6-i sopr opoxy-
9H purine (31A-1): WO 2004/ g3 PCT/ 1 B2003/ 004619
150 NN CI - N -Ngd 1A-
9- (4- Chl or ophenyl ) - 8- )o9H puri n-6- ol
(I- 4A-7 b; 50 ng, O. lLedopr opane (26 ny,
0.15 mmol ), and cesium ca
wer e conbined in di methyl foynan de9(0.7 m) and
stirred overnight. Addi i\ 2-1 odopropane (13 ng,
0.76 nmol ), and cesium carbonate (25 ng, 0.76 nmol)
were added and stirred an a¢@fdnal day. The reaction
m xture was diluted with ethyl ether and then washed

with S%Hoai(ffgomﬂSH%@q gm%mmo?heaggg@tm@%h% ne. .

The organic layer was dried 10 evapor at &
<ﬂ1-y-|pese -6- ?JM -hysoxyanetitlined3-carkoxglio eaigearvidel 10 23 mg,

R T e e e g

*‘l@ﬂmﬂﬁeé Nﬁé)re§c9c%rf‘waé %@ﬂcéﬁrﬁated @ED&GF Qédth:e& &"bséﬁre The
de pvocmt@ws punfleg lqy @IBFOl’Qﬂ)O"OB using §‘éﬁt@95é@ (2031 0.1

T
éxw@m& RS G ey (Mo, TRk sESI M
qwqe;dimoezs HFNMW(ME MHZ‘; h)ﬁ}sse)m)eaemsb(em HboW61f(ert=hk5 Hz,
nt hesi s of 31A-1 using the a rlate
i 71480 7 8 @0, e Tl 6 o 87202040 1589 B 3

commercially, prepared using preparations wel I - known
to those

Example 29
Preparation of 1-{1-[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yi]-
4-phenvlpiperidin-4-yl}-ethanone (29A-1):

NN
Ci ' 0
00
=N
Cl

29A-1
To a solution of 6-chloro-9-(4-chlorophenyl)-8-(2-chlorophenyl)-

9H-purine [-(4A-7)c (68 mg, 0.18 mmol) in 1:1 methylene chloride/ethanol (2
ml) was added 1-(4-phenylpiperidin-4-yl)}-ethanone (48 mg, 0.2 mmol) and
triethylamine (70 pl, 0.5 mmol). The mixture was stirred overnight,
concentrated under reduced pressure, and then purified on a Biotage™
Flash 12S column using 5-10% methanol in methylene chloride as eluant to
give title compound 29A-1 (77 mg, 78%).
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skilled in the art, or prepared in a manner anal ogous
to routes decri bed above for other internedi ates.

wamume3des NN X/ NI / RN Ar W 2004/ 0378PGI/1B2003/004619

PCT/ 1 B2003/ 004619 151 Examjle Ar X -OR M5 No. (MH)
+ 31A-2 2-chl orophenyl CF3 -OEt 419.2 31A-3

4-chl orophenyl CF3 -OEt 419.2 31A-4 2-nethyi phenyl
CF3 -Oet 399.3 31A-5 3-chlorophenyl CI -CEt 385.2

31A-6 a4 qhﬂn@ﬂ%iwmé (Iﬁéne %For@%%o?utldﬁﬂdﬁﬁe material was
2- et hyi phenyl 365.4 31A-8 2-chl orophenyl CF3

in@amd acesaA 1] HCIdme@Inerp Bengenteted uader a sfgaim of

1ESg, GRS LR afonetry T gl s nvtfadhichig sal of

Compaunid 271477344 BB l(rapBan 11¢Ff~a\ARCQ@Ha¢m
47511;58 3TA- 14 4( @(‘Jro heny I( C%ZGHZCFS 473. “

$£2QB) aﬁc?rﬁé&ddilhe?@!) (@Fé &iﬁtzcﬁﬁﬂﬂﬁﬂ BiL 8_LB|Z 1H),

TR pheaw), 527 SRR, S tory R85 .98 (or m, 20

2- et hyi phenyl C -OCH2CF3 419.1 Exanple 32
Preparati on of

1- [ 9- (Vhecporopewndmijsted & Tablen! Dbelgnengre ProRaprf V#ng- yi
;9&9%‘@%5 %n%&%g%gqo WP destadelabolQ 16PHY Qhfiests of
Compound 29A-1 using the appropriate starting materials which are
available commercially, prepared using preparations well-known to those
skilled in the art, or prepared in a manner analogous to routes decribed
above for other intermediates. The compounds listed below were isolated
initially as the free base and then generally converted to their corresponding

hydrochloride salt for testing.

Table 19
x
i
C
@N )YANRR,
=N
Ar
Ex. Ar R1 -NRR’ MS
No. (M+H)*
29A-2 2-chlorophenyl -H N 516

Z

OH




152 NN

a/ N N |

a o

32A-1 A m xture of

1-19-(4-chl oiraphenyl ) - 8- (2-chl orophenyl ) - 9H puri n- 6-yl

W@ 200piopmse3 di n- 4- one 7A-96 (75 ny,

0.17 mmol ) apdI/1B2003/004619

hydr oxyl am ne hydrochloridé&8 5 (11.9 ng, 0.17 mml) in
met hanol (0.3 nml) was stirred overnight at room
tenperature. The reaction was then extracted from
s,ax_up_ax_n_d_aquonuc sodi um bicarbonate__the conhine
Or geyli C Iayer SApere dried |Q1Na2834) and _quscentrated MS
tonsford title conpound 32A— 75 ng, 97% as a M+H)+
solid: +ESI NS (IM+1) :53 4;'H NVR (400 MHz, DMSO d6
8 49| (s, 8 H{ io ¢.70 (dd, J = 7% 7
1. I—é 1%@0@%’?&}? 1 (mFJr 03 8.7 He, 234
2H), 4]45-4.18 (v br s, 4H), 2 61 (t, 608 Hz,
2H), 2. ﬁ9 (t, J = 5.8 Hz, 2H). [ PHARMACOLOH CAL
TESTING 15 The utility|of the cpnpoundsg.of pr egent
|nvention in the practice of the instant ntion
can be evi denced by ac1|V|ty |n at | east ome of the
Jrotocols—described—terernbeton
A% arehlosoplienyl t he ot o
BSA - bopvine serum al bumin 20
Pi met hy| sul f oxi de EDTA| - ethyle
acid PBS - phosphate-puffered
al ycol - pi s(R-am noet hy| ether)
cid 25/ GDP - guanosi ng di phosp
o - orally ip - intraperitonea
CT/ 1 B2p03/ 004619 153
29A-5 2-chlorophenyl -H \f\N 530
OH
Fy b
29A-6 | 2-chlorophenyi H > 466.1
o™ R
Ny
29A-7 2-chlorophenyl H > 480.1
o” N
Vi Q
29A-8 | 2-chlorophenyl H N 532.4
H \’\\
N

Example

30
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icy - intra cerebro ventricular iv - intravenous
[ 3H SR141716A - radi ol abel ed

wOR(opiopmes di n- 1-yl )-5-(4-chl orophenyl )-1- 5  PCT/IB2003/004619

(2, 4-dichl orophenyl)-4-net Ml -1
H pyrazol e- 3- car boxam de hydrochl oride available from
Amer sham Bi osci ences, Piscataway, NJ. [3H CP-55940 -
radi ol abl ed 5-(1, 1-di et hyl heptyl)-2-[5-hydroxy- 2- ( 3-
hbpaxationopl3-19-¢4-Ohidrernk hylpBeiRethiarvahe apl) -&H-p arin KEN-
Life S i,en e Proaugt B A, 10 - .

Of3. Ty0lhexane-o-carDoXyiie AGid. Amia

Y -

yi)-4- methyl-1 H pyr azol e- 3- car boxam de avail abl e
from TocrisTM Ellisville, MO Al of the conmpounds

CB-1 receptor bimdigg wssa ounds
provi ded a range 1% ieEfromO.17
nMto IMwi th the excepti @ J A-1 which
had a binding activityef 2.8 nM And:Exanpl e 19A-2
whi ch denonstr at ed @e gg actl viAyNot 1.2 nM
Those conpounds havi ng\a activity <20 nM were then
tested in the CB-1 GIPy [35 Qinding Assay and the
CB-2 bi ndi ng assay describ el ow i n the Biol ogi cal
Bi ndi ng nfigisipey 6f 8Q95(4€dﬁlcﬂ’6ph§ﬁ§4F-SI(QQ:HI@'@P&éﬁﬂ‘;—g‘hﬁb@rin-&yl]-
then tested in vivo using one or nore of the
fRrmarpbell-4-¥% SRZaiasqB belihexanerS-arbpoigile 29A-8 (28 mg,

[ . [ I ' i
A50% SR I el RR0. BT Wik KR A DI L I o
CRxuzs biAfier tree 2action peixture wasnallquvet tveco] dgraah temperature

actjvity of, cannabi noid recepto i gangs are
ks Thigh s Go0ipelit @BR0S hetHAa Hieroraig)ilyrauenched
&awsh«n BRLEoRE RIS to pH PRNTRe iU E Was\Bdidctddvith sthyl

emstry, 6, 635-664 (1999) and in WO 92/02640 (U.
Asstateandothendhe corBidedaEIanic eyeruyars washad9dth brine, dried

(RSB onssl Rl M vaEI T Bhishwe® Prtfied Bfi0r
tBietdgiendiPgstot 2§ 3blunsiflé %1@6"/«{ ARitieidl e nictsylehakelBide as

13
CB-1 ligand) and [3H WO 2004/037823 PCT/| B2003/004619
giuant to give, ‘after trituration from methylene chloride/hexanes, title

?c:om@gﬂf%ﬁﬁygﬁgﬂg%’éé%%lés PM@! Q155032 PRI REGPKAHZ,
CD.Clp) § 8.27 (s, 1H), 7.52-7.49 (m, 1H), 7.44-7.32 (m, 5H), 7.20 (d, J = 8.7
Hz, 2H), 5.54 (s, 1H), 5.47 (s, 1H), 5.03 (d, J = 12.0 Hz, 1H), 4.37 (d, J =
12.0 Hz, 1H), 3.97 (brd, J = 9.1 Hz, 1H), 3.68-3.55 (m, 5H), 2.73-2.63 (m,
4H), 2.01 (br s, 1H), 1.96 (br s, 1H).

Example 31
Preparation of 9-(4-Chlorophenyl)-8-(2-chlorophenyl)-6-isopropoxy-
9H-purine (31A-1):




10

15

20

([3H CP-55940; radiolabeled CB-1/CB-2 ligand) to
their respective receptors. Rat CB-1 Receptor Binding

w@e@io8™R3 5 Pel Freeze brains (avail abl e from PeCT/H20632684619

Bi ol ogi cal s, Rogers, ArkahWas) were cut up and pl aced
in tissue preparation buffer (5 MM Tris. HCl, pH= 7.4
and 2 mM EDTA), polytroned at high speed and kept on
ice for 15 mnutes. The honpbgenate was then spun at
1,000 X g for 5 mnutes at 4 e.\Nghe super nat ant was

. N
recovered and centrg at QO,l 00| X Gfor 10 1 hour
at 4 C. The pellet was eguspended in 25 m of
TVE (25 nM Tris, pH = 774, 5%gM MyCl 2, and 1 nM EDTA)

per brain used. A protein__gssay was performed and 200

| of tissue totaling 20 g mscpdded to the assay.

The test conpounds were d ted in drug buffer (0.5%

BSA, 10% 15 DVMSO and TME) and then 25 | were added to

a deep well pol ypropyl ene le. [3H SR141716A was

di | ut edi4. ,g@rﬁ% ) 9 )B§ﬁ LT :

| wer ?d(;ldggg)rdt)% t he %:{%tcgfor%&% Iplr ot@%rn ass y4A@‘? 5

usg,D.14 mmiet)e2iddapropana (25 oy, ilatemmalyuand cesium carbonate
cent ion and then 2001 of rat_brain, tjssue at

(RE%iG o B oo Wes SBfntingy i CpdPytnlbi e b by

BhifrelAeRfighQ AGdiforsl\eiotidprssar @@aﬁ?; 0. 78"t BAH Yesium

at 20 C for 60 minutes. At the end of the incubation

serhate $26 Mo 0. 48 spnelhivese addes @A siirigsl amvetidigag! day. The

Rea8ion DidriSuns O Bt orhbf Afli3hes wikhea Wifsaturated

iauBGhs $ﬁdim}91_i HchrWMe Ewg.b_rﬁac HrHe bi_tg@mtio/\lalyem?/ﬁbexﬂied

tw ce, e | ers re rie overn . s e

&Ha?ﬁeﬁg), @M@p@riamitcs WBeeS AN f&?ﬁt%{f%}; op 9&@@98“‘ Flash
T . o8 e

BEARGHEIAINI: B WP AL LIBVE e

Rootnmeiold 34Ard (34 mbyyah); 'KiNMEy 4581 NISEM+99 3991 (#80 MHz,

IR & B P Rl (0 o Tehah { Feoft Plo7 (Bt Tb oty

vlrgzmﬂ,aﬂgﬂ ggd E%@@gﬁﬁté et Qn=buw Fer 10301 B (ERTA6.2 Hz,

EGTA, 1D | car bonat e, prot eaSe
iBihi bi tors; pH = 7.4), and WD 2004/ 037823
PCT/ 1 B2003/ 004619 155

The compounds listed in Table 1 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 31A-1 using the appropriate starting materials which are
available commercially, prepared using preparations well-known to those
skilled in the art, or prepared in a manner analogous to routes decribed
above for other intermediates.

Table 20

NN

x |
=N
Ar



honogeni zed with a Dounce Honogeni zer. The honpgenat e
was then spun at 1,000X g for 5 mnutes at 4 C. The
waapaesmeant was recovered and centrifuged atPCBIEX@B004619
Gfor 20 mnutes at 4 C. Thdg pellet was then re-
suspended in 10 m of honogeni zation buffer and
re-spun at 25,000X Gfor 20 5 mnutes at 4 C. The
inal pellet was re-suspended in 1 n of TME (25 niV
L fif er (pH—74) cant ai gg ng 5 MV Myel2 and nivi
EI:E%% p%‘ Alprotein assay wgs pertornmed an 00 | ﬂ{,{as +
Lissuée taqtaling 20 g was ddded to the assay. The

e
PVEB S Ty CHRIOPREN 25 || war e adaba (O dogp 917

po pyl e | at 3H]| 417[16A di fJut LN
HB buf‘f@‘“&)(r@‘g @SA pl us*'TVE) Rnd ’gg:stl vvéprez?‘fjg-2

adged to the plate. The pllates_were gcovered anﬂﬂ placed

i n318nf | rcub%mﬁih‘ﬁph@@ylc flor 8¢ ani nup es. Okt the Bf

he incufation period 250 I of__stop Uurrer (5% BSA

pl 83ATMVE)] wadch@ierheny!t hd reafli on pl at-©EtThe pheh-8s

re therr rarvested by Skgtromomo GFf B fiitermats

pr 888aked i n4-£B|OIB®h6€rB'| g/ ) Plus TVE. -Bdgh fil t385.2

as—washgd—twce—The—fittrers—were—priedoverptoght-

I n34 Ae7 mrnimmetthﬁphéihyleré vver @Icounr ed -6}Eta Wal | 385.4

anl a2t ATAM ~orunt or [Aaviar ] DA [IlaeaY 11 £
UCL u‘pl AT ||V]_\1Uu|||. 1 \mml IUUFC LB YARL ’; CI I'\T[r:l T T o

ScBeAcesTM Behlosopheryh) . |CB- TRecept or -Bifdi ng  433.3

Protocol120-Chinese—hans —ovar v e /("I—JD. K1\ cells
U OO UT T LT T

tranatectied chidbréBhehyt DNA (([hiaal ned fr.@n:qu Dedy 34

iKendall tUni versity of Connecticut) mere harvested in

&i:ﬁwqoprep%ﬁ{étwpﬁémer (5 mi,Tri st HoLoW el (pf 7

7.4) contlaining 2 DTA) nnLvtL d_at high speed
angh ¢t jon 4-%ﬁ|ofr h m fut esgy The honpggnat ¢ V@
t hen spun at 1 oo%( élr%/ r (5 mnutes [at 4 C_The 4

SPOLAR it AR ARANYS ot c |oel 1 5 "vad t hea - shsptadbd
cotE g S0 ké@%“'s o) pRPHEERh | w4 A
tc;{)l 'illag SV’SXWE??S erforrre?h 3a§22y.'0§5'2 és edt/34
OB 13nd BG-SOPIRRISTHAA | hon U7 | | \lor QOKIGES | o 4/

deep vve1 | V\D 2004/ 03782723 PCI7T T BZ2003/{0U461Y9

31A-16 2-methylphenyl CF; -OCH,CF; 453 .4

31A-17 3-chlorophenyl Cl -OCH,CF3 439.3

31A-18 2-methylphenyl Cl -OCH.CF3 419.1
Example 32

Preparation of 1-[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yl}-
piperidin-4-one oxime (32A-1):
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156 pol ypropyl ene plate. [3H CP-55940 was diluted a
i gand buffer (0.5%BSA and 99.5% TME) and then 25 |

woweood/oaderd to each well at a concentrati on oPCI/IB2R3/084619

BCA protein assay was usedli2o determ ne the
appropriate tissue concentration and 200 | of the
tissue at the appropriate concentration was 5 added to
the plate. The plates were covered and placed in an
incubator at 30 C for 60 mpatgs. At the end of the

i ncubati on peri od C&@g‘e top| buffer (5% BSA plus
TME) was added to th i piNtt €y The plates were

t hen harvested by Skatron Rt Qnt \GF/B filtermats
presoaked in BSA (5 ng/my) plus TVE. ®ach filter was
washed twi ce. The filte @ dried i@Hovernight. The
filters were then counted%n the Wall ac Betapl at eTM
counter. CB-1 GIP'y [35S1_Bi.nding Assay Menbranes

wer e prepared from CHO K1 s stably transfected

Wi th athy CRA SHgR

pr eparAed%%tr om ce@gllcm%‘;ﬁmeg{yll)bed ghl@g@g et %I?‘Iﬁﬁ,ﬁ?m6yl]
‘bldeidin-Aiaret 7419676 ropad éatremoi)aamdygydﬂoxm@wne tydrochloride

700898 ¢ 12 dae R b eiap D fiAg SuERA R RY AR roBfh

f)@lfd‘l!% MheaeBbtioveivas fthérs BRIradstedrdm Fsﬁﬁtratdm aqueous
i cate using 100 pM GIP7[ 35S] and 10 rrerrbranesz}) nd
a

\a@mum hlcﬂs@ﬁiﬂtebhhﬁffé}mtﬁa%@%"%faw M«Iﬂrﬁ*ndrl@d Hp2S

Enficerirattl Ay i bqtpopfia - ABES fng, HFopTos &RaIg: HEs

M@(KAGHMBBMQ HWRa(ﬂeOIMIHZbDW&dB)LQGOgdWs 1H), 8.28 (s, 1H),
bacitracin enzam di ne

377 (db et 5 *r%e1ﬁé,s7a§31ﬁ JERPCTI LY Ly 1 PR
URREANR A MEATO T A2 o HRDDRORRI( D EPHY) 5A)

cannabi noi d agoni st CP-55940 (10 M. Assays were
performed at 30 C for one hour. The Fl ashPl atesTM 25

were then centri fRIgaRVECBLOBICALOTESDING nut es.
Stimulation of GIP7[35S] binding was then quantifi-ed

usi ng Thewdilitwef tecosmraundsafdhe sresard invamdiondnthe gléﬁqtige of

Tt FRR TR 188 e bUMBHER BRRELRN MR SRR

psstagolBrdesarbed %@reaﬁﬁdbws THRSfOREWINB2008Y 0B4E:UsetlST the

protocols described below.

BSA - bovine serum albumin

DMSO - dimethylsulfoxide

EDTA - ethylenediamine tetracetic acid

PBS — phosphate-buffered saline ‘

EGTA - ethylene glycol-bis(B-aminoethyl ether) N,N,N',N"-tetraacetic
acid '

GDP - guanosine diphosphate

sc - subcutaneous

po - orally

ip - intraperitoneal
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CHO Kl cells co-transfected with the human CB-1
receptor cDNA (obtained fromDr. Debra Kendall,
woinmsses y of Connecticut) and the prom scuoRGI/IB2003/004619
G protein G 16 were used f&8 this assay. Cells were
plated 48 hours in advance at 12500 cells per well on
col l agen coated 384 well black 5 clear assay pl ates.
Cells were incubated for one hour with 4 pM Fl uo-4 AM
(Mol dowt imtraRrerbbe) vémiriDMEM (G bco) containing 2.5 mM
probeni ci.d and pluronic acid (0.04% . The plates were
t hen '\7\@5“@3’9@ °UPres with HEPES- buffered saline
(contai ning probenicid; 2.5 m\) to renove excess dye.

After 20 mn the Iates were added to the FLI
i ndi e 1471 726 flaﬁhﬁléé%léﬁd\é(wléef'@@e1 ¥watd- Chlorophenyl) -1-

RIS et RE 1 B Rl oA EERAMAE bl dochioride
e e e 6 hort onct ﬁ\sf’ay? ne e
Fespa RIC D948 -gerelanedio- (A Aty epbpotay Sty 2- (-
%‘Z’ﬁ%t . gg%ﬂékwfﬁg@ﬁel‘@vtanaﬁem%mNéﬁ,@é%c@ence

were analyzed using is Gaph Pad
FFhoidﬂms Bestwt,iMA. of | nverse Agonists The fol | ow ng

e

rﬁbﬂ\é/ﬁql HL[%Prﬁz@le%C%dxaﬁ'néé availatile Bloat Tagrisen Eilligyvilef MO.
10, 000

14,000 cells per well at a concentration of
100 | per vveII The pl ates were incubated for 24

hour s .

noa ) Bl B0 1 JROEBGR S g gedesen
nene oBe r‘ret;@ptl@b atrmﬁlng éssayllaelbwu r'ﬁweator&ﬁo@d§erawdéd aeange
medi um containing 1 mM | BMX was _.added to each

afdvindine @chyities figim 8¢14 e@kac%%a\quh(&P@sp&@fbefﬁ?amp e

fhfufiey e THERT Ay 2 Mo d R R,

dernoR&rated W eindiig activity o2 112 off. Fﬁ'icsﬂeod:ompamsdsahiateng and
astemrsdOmNaksTeLhen seeted otha CBrT 6161 X SkEIndiay Avtayand
PR AP D RO AR5 088 I PheBcLRR Bihng Agpavs
wmayi [Sdlécted (nmpured Wwere theadéRedtie VModSiYg ases ay mare of
t%\ég %%ggg&s’N %I%%{?)%dg @qgloqoglcaldf-"uncsho%\(a)l Assays section
below.
In Vitro Biological Assays

Bioassay systems for determining the CB-1 and CB-2 binding
properties and pharmacological activity of cannabinoid receptor ligands are
described by Roger G. Pertwee in “Pharmacology of Cannabinoid Receptor
Ligands” Current Medicinal Chemistry, 6, 635-664 (1999) and in WO
92/02640 (U.S. Application No. 07/564,075 filed August 8, 1990, incorporated

herein by reference).

The following assays were designed to detect compounds that inhibit
the binding of [’H] SR141716A (selective radiolabeled CB-1 ligand) and [°H]
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158 Boston, MA) into a Flashplate. cAWP standards and
CAMP tracer were added following the kit's protocol.

wab@4bmehpl at e was then incubated for 18 houPGT/EHt206B/004619

C. The content of the well $4were aspirated and counted
ina Scintillation counter. 5 In Vivo Biol ogi cal
Assays Cannabi noi d agoi ni sts such as

A9-t et r ahydr ocannabi nol (L\9-THC) and CP-55940 have

bega- dimwlhylhepqﬂ)ﬁ@-@ h&dmy@ﬁ}@-@gﬁmxystdpyl)b@cdnha)«yﬂ-phenol

Z{%%ﬁ%‘?%f{@eié' DGR R T6eed) [ herireseleve o

s The pharnacol ogi cal activity of anandam de, a
put t|ve 1lo endogenous cannabinoid, in mce." J.
Phar macol . Exp. REW&B-1 RaHptor, Bintiing Protogdlo94) and

o CLpelkianfsbiins (Araitbiefip S8 nshE, S HidBbiALT KAkl
APkdrisaki A2%e cuR@N%ha a@éd intthese pepandtibhasifien (5 fv Tris

Loconotor Activ pot herm a, and Hot

FICAt o175 4yt SOV EHGTA DT gnesl Hfish spsed @ae Hapk orice

t f I
15 AL e SREORBA e oS g s
ablI°Ow Tige émémbwnt@@%/ﬁegomemﬁ and centrifuged at 100 000 X G for

vehi cl e/ agoni st)/(vehicle/vehicle - vehicle
Ndtpariafé - %'a@ @eﬁ%wé%#@narep%q%m &P.IB@% 'gﬁl% 25 o
n t= 7ackl P
nun’o%?s ??‘d?cﬁg% @rlzé\%gpsﬁwm é@t %%?c?r\b}ﬁ@ééfdorﬂ rét'e}ﬁe
pasdy wak aerfoesied drnuc?20tloof thsuevota)inty@Oa.d @Rsradded to the

%} =6; 17-19 g, Charles River Laboratories, Inc.,
Y- ngton MVA) vvere pre-treated with test conmpound

(sc, ) e
were c glt éé)tncg:;; (?18 %%@585“9&%@ ﬁ;gmgggﬁér\%gﬁw Bf%em%

meBmeamcths/E") addethag(%l istwenej axitteidoo, a deep wietl palyprepylene

e B St el i (i ot S SR e BI'C@WE)

‘é@&% 'v@é\%da&déoe%ﬁhteﬁgatéuw B@Adbn’ﬂﬂéinfa%‘sa? o Lgéy

about m nut es an acti vi ty was reco

deforaniesitiea propdeatectissaeconcantratian bad them200 yl bbratdorain
InstrunentsTM Allentown, PA) that were placed o]
figpepat mﬁ@ma@%ateﬂ%lceairaﬂq@aé&ﬁg@fﬂép theplade: ﬁe&ﬁﬂtes

FEPE 8596 dhd pIERYE T ah inttidator at 20 °C for 60 minutes. At the end
of the incubation period 250 pl of stop buffer (5% BSA plus TME) was added

to the reaction plate. The plates were then harvested by Skatron onto GF/B

filtermats presoaked in BSA (5 mg/ml) plus TME. Each filter was washed
twice. The filters were dried overnight. In the morning the filters were
counted on a Wallac Betaplate™ counter (available from PerkinElmer Life
Sciences™, Boston, MA).
Human CB-1 Receptor Binding Protocol
Human embryonic kidney 293 (HEK 293) cells transfected with the
CB-1 receptor cDNA (obtained from Dr. Debra Kendall, University of

Connecticut) were harvested in homogenization buffer (10 mM EDTA, 10 mM
EGTA, 10 mM Na Bicarbonate, protease inhibitors; pH = 7.4), and
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ICR mice (n=6; 17-19 g upon arrival) were pre-treated

Wowih/0sme3  conpound (sc, po, ip or icv). FiftRENB2003/004619

mnutes later, the mce wet¥ challenged with CP-55940

(sc). N nety m'nutes post injection, the mce were 5

pl aced on a 6.5 cmsteel ring attached to a ring stand

at a height of about 12 inches. The ring was nounted

ihoneodemizezionitiab Dndmxetlﬁcbmogemndr t Tiee hooegenale was then spun
with fore-

d h f,
RS o il B2 "o e st ek raedared Aag
tc@ﬁtr[f@%ét?af @5\"@0@2@3 R0 ,ﬁtrﬁjtas AP4 benlmspeu@ﬁmg Rhert RS

respiratory novenments) was recorded over a 3-m nute
;saspelmdedm heal dbln@mmgereczpmmbuﬁ@oamisreasmmﬁe?ﬁ 000X G for 20

RO 4166 Tt beferoft RasustbdRB B ol MR 25 mm s

B (ﬁw&w bycdmginingt 3N IMECI9 fanb e EEITYY! 1A0Brofsih ia@day
and multiplying the result by 100. A percent reversal
Mamn)erfmnwgbmdseo(@\abofttlseue daltetiog 20ewy waﬁ pddetaihe assay.

gﬂrale?r ﬁe@sgmrhp?lé@qs wep %ﬁg'ﬂztﬁﬁ (ja @en) ng% $4,10%
DS ELANATIME ond BeRras ﬂl‘\ﬁéré’\ﬁtﬂ@e@{@é 'd@@ﬁ%ll Nblyhro Pp%ne

cannabi noi d agoni st CP-5 0 (sc). Sixty-five nmnu
me 4gdhBR141 vmgs/écwascm;ute@m alligbod puffenfibb % BEAwplue THE)

PGS e e iRe Plateh *fie plifks el Patarbianggiaced in

E‘?ﬂﬁ@u@étﬁf §§3MBCQOF @G%H@fést ntithe e‘ﬁ@adeﬁé lﬁ&%bhoﬁfpeﬁod 250
degree Hot Plate Ml e mce (n=7; 17-19 g upon

qul of stip) buffer (6?/ceBSAqﬂm$sanE)t\Ma$ adtled d:@ﬂ]:&)ma@ho(n :pdatep'ﬁhe
ip.,or iv). Fifteen 'nu slater ] wer e challen
At etk ihgh haoreateayh SEatres oy e /8 Sup i isrtgsoskedl i
'BSN(@%d/ﬁﬁPﬁlusqw E@cﬁ@sﬁé?w)é@ﬁméﬁﬁidet%éé”TIﬁ@Yﬁél%a\here
anal gesi'a using a standard hot plate neter
@mnm@lghhswtﬁmr@)ng thedfiliess V\mratceumi@si ama Wallar'  x

B gl bl e B R Ch SRS E e b2 R,
miAY.f orm was recorded to the nearest tenth of a

second. The timer _was experimenter_ activated and each
test had a 40 secs eceptar Binding Protagel o present ed

S/a N\
gf} ala Rﬁﬂﬁ@é& ha/RYRE B8hryak1 Y@ﬂd‘ﬁ%béﬂs fraHEQEd with CB-2 cDNA
(obtamed from Dr. Debra Kendall, University of Connecticut) were harvested

in tissue preparation buffer (5 mM Tris-HCI buffer (pH = 7.4) containing 2 mM
EDTA), polytroned at high speed and kept on ice for 15 minutes. The
homogenate was then spun at 1,000X g for 5 minutes at 4 °C. The
supernatant was recovered and centrifuged at 100,000X G for 1 hour at 4 °C.
The pellet was then re-suspended in 25 ml of TME (25 mM Tris buffer (pH =
7.4) containing 5 mM MgCl; and 1 mM EDTA) per brain used. A protein
assay was performed and 200 pl of tissue totaling 10 ug was added to the
assay. |

The test compounds were diluted in drug buffer (0.5% BSA, 10%
DMSO, and 80.5% TME) and then 25 pl were added to the deep well
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follow ng screen was used to evaluate the efficacy of

wao ea@/03e3rpounds for inhibiting food intake i NnPCT/IB2003/004619

Sprague-Dawl ey rats after &% overnight fast. 5 Male
Sprague-Dawl ey rats were obtained from Charles River
Laboratories, Inc. (WIlmngton, MA). The rats were

i ndi vidually housed and fed powdered chow. They were
pelyptayteee: patea [BRY mrssgngrwasdaﬂu&e«tydlg@nddmfaré@éf’/v&$A
food an mal s, were acc

£00 CRD B INe! Pahiiest 25 kbBereadgeasn Eon e s Bt ton
e

b@rﬁ@étﬁra@lf)ﬁlamczocmhﬁethe tisgtie atheapprapsbtr cattentration was
i ndi vi dual test c&ges wi t hout food the aft.ernoon Brlo

eddecin fhegplatgnd heriatesayare GRyesed a8 SIpGSFER AnyRCUDator at
é@bﬁrf\%} Eg i }ﬁﬁ{e@ R¥thEAH of b SndtRIa oH%%‘?%dtiﬁ) ul of stgp

ing wth vehicle or test conpoun
Bﬁﬂ?WKS?@ngﬂllustTM?)hAl@@%e(d&o]tﬁe m@édj@h pﬁatela 'blm&irs ptateewere
control, and a_control grou ed vehicle a
thee Nauhgldiiy SKatren fsait o8t Bl AR REPES RIS ERRKRd In BSA (5
(&Qg@@fmg?ﬁ%ﬁngtggﬁ dlggpwaé%si?ﬁ/dkt%&epﬁ@hﬁ&sqg?&% R

rd vehi was 0
peeimdhiel The tkersiwenedhen candtaden feaVitdiad Beadaplatedt* counter.

adm ni stration vvai E a'll ﬁgﬁver d;i fferent vehicles
and routes of apl ' o 20
acco

%@ngﬁye@gm%ﬂ%@% ek eams sedly Fme&@a with

pr ovi m nutes after dosing and t
tbq,/hnmaalﬁBmHeedpﬂoocﬂJNAntMEmbsmsewere( epaned Fom cells as

HEECRSEEDY Brpsibaidt et o Bt dE gt ¢ RO
%@mﬁld&étﬁw aﬁttagbmks%” RlleculREPh&EhRold N0 50h¢09-715\/&°|©96)
required i nt ake was recorded manual I}g/a usi ng,

CF Ryl [¥Q] birding sesdys wetmpedasnedin 88 veslbr SBBIa’ce nmre@t in

ter f ood ro e u four h urs after,food

A oo Bl Ralsstand. g aheM Bt ftnEgn i 8Ssay
sen&aédrﬁsoéébeoffswnmmr@kﬁcpw ¢r4n 3%Npmgp}pyb¢+meqbeﬁm
rats to vehicle and the standard positive control
MgGih @0 vt Bk 4301 ODhm M blIaIchV\BmngG&R;@m %ehmdm&seﬁum he

ef f ect f al cohal t
albumlnsén?j thgl fgl%vﬂnglprr]ot%ase lrﬂnbltors 100 pg/ml bacitracin, 100

ug/mi benzamidine, 5 ng/mi aprotinin, 5 pg/ml leupeptin. The assay mix was
then incubated with increasing concentrations of antagonist (10™° M to 10
M) for 10 minutes and challenged with the cannabinoid agonist CP-55940
(10 uM). Assays were performed at 30 "C for one hour. The FlashPlates™
were then centrifuged at 2000Xg for 10 minutes. Stimulation of GTPy[*°S]
binding was then quantified using a Wallac Microbeta.ECsp calculations done
using Prism™ by Graphpad.

Inverse agonism was measured in the absense of agonist.

CB-1 FLIPR-based Functional Assay Protocol
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al cohol preferring (P) female rats (bred at Indi ana
Uni versity) with an WD 2004/ 037823 PCT/ 1 B2003/ 004619

waed4exisensi ve drinking history. The foll owi ngPCT/IB2003/004619

references provide detail etf7 descriptions of P rats:
Li, T.-K., et al., "Indiana selection studies on
al cohol rel ated behaviors" in Devel opnent of Ani nal

Model s as Phar macogenetic Tools (eds McCearn C. E.
Dei t rCHP-R1 o@lls sndransieetey with the tremen CHr 1 Serepion FRHA

171-19
Bhiafgd oM DEDekéig), SR BERthecfulig g,
ProphiSERNEEG Bt mreah@reem formhus@selayAmtnAlv@hwated 48
Met abol i zi ng Systens, 3, Academ c Press,

sawsiaadyangerat 12600 cellserry, wel 0@1005@99“ C‘Eﬁ e” black

SRBh PRy FafE gl RetsBiBPETs LRUE WL B9 **"‘9@-4 AM
iMoléEal PPotesd 87 DM ERINE Bcd )adchita@img msxmm grobenfcid ahd

access to al cohol (10%v/v and water, 2-bottle

lbodrie peidai0 G4 %). Tiecplateseveist thenavagiiad %yme@ withh EIERES-
U5 RN AP IR SHelr e Lt sl e

26 siig niesl ptaﬂzeé wlere gddekmo ﬂmjﬁtléd? frmhwduhaﬂ;/rmhd ﬂmm@lseence
15 G oup - veh cle 83 ngItl e contro(I:i
lexels. was;,cgntllf@-yqy@ (V3] or \Leféw é@ﬁ%?&ﬁ) Perigd, CargeaUn

%&&moﬁQ%ﬁ’é‘ %o@é‘supu@%ane@g”%y% anRs4 well%' eﬁtbr@ﬁ@e&fnds of

est conpou oun S were genera Yy
baseadihel Assays werd perornogd BUMp(loate)arld@pelrﬁ@@mcentnathm-

fasPopEe S S ancibtel APiAGHH S cobiou s Were StsBefiepty.
QI?éﬂléé @tedwﬁu %m(;wmem 2131 GagdPi éﬁPSDéQ Wenesndlyz&d deng

g injec to the appropriate groups) and a
Grapth PadyPrisfmyehi cl e i njections. On the drug injection

days, drugs were ven rior to a

2-hour al cohol acM’?ﬂ—E@&e—E—Mnt ake for all

ani mairfe Y@RWIRR & ydlie AN Prageay toretoteisisimg ntact cafisl was used to
conpari son was nade between drug and

Jetermine inverseagonist ettt 0. det ermi ne effects of the 25

conpopags V\%'?% %Haqg@ ﬂjlto%r b6V IWGH ?@t‘g}vd Bl%tlﬁé‘%'n 697 0,000-

drinkirng stu re done ut

i ©90 defiB QTér%llFét\aedsdnceﬁ@aebalof 400 th pser halle TSmDM/BtdShﬂ@re
this strain of mce wll readily_consune al cohol

INCUBRC o1 A4 Tous (R 471 Grineaaior o NOTRERA IR Emovgd and
é@&%[&%&w@oﬁﬂﬁpﬁb@%?%a%é%%. I“f'h%epla{e'%f\}\/«’—:Jr%“t‘ﬁ%n‘?F]CUba‘red

for 18 hours at 37 °C.
Serum free medium containing 1 mM IBMX was added to each well

followed by 10 pl of test compound (1:10 stock solution (25 mM compound in
DMSO) into 50% DMSO/PBS) diluted 10X in PBS with 0.1% BSA. After
incubating for 20 minutes at 37 °C,‘2 uM of Forskolin was -added and then
incubated for an additional 20 minutes at 37 °C. The medja was removed,
100 pl of 0.01N HCI was added and then incubated for 20 minutes at room
temperature. Cell lysate (75 i) along with 25 pl of assay buffer (supplied in
FlashPlate™ cAMP assay kit available from NEN Life Science Products
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30 Procedural Variables" Al cohol, 17 (3), 175-183,
1999; Le et al., "Al cohol WD 2004/037823

wWEAALBRAD3/ 004619 162 Consunption by C57BL/ 6PCBA2A§32004619

and DBA/2 Mce in a Limteth8Access Paradi gm

Phar macol ogy Bi ochem srty and Behavior, 47, 375-378,
1994). For our purposes, upon arrival (17-19 g) mce
wer e individually housed and given unlimted access to

Bowattey, Mﬂf\)nato aﬁ@ahpﬁﬂ&emﬁé\ﬂﬁ stariderds eAd\OANSP drasenwiere

%ﬁ'ggé E’P"f' g‘aa \(£§ proigc [s)uﬂée ﬂn%f\;ﬂ"?{ee\ﬂ%$ ﬁ?ﬁi%cu%@{eﬁ for 18

‘n%ﬁFsr 44 & trpeUHfemt HTAHE WalsGRSS dtpitaied dhd Sovated in a

done In a manner that the access period was the |ast 2
Bainttlatidn coentéar k part of the light cycle. Once

drinki ng behavior s ormenced M ce
were io0 consi dereo’t a?'gglé%\?ﬁ!%'ﬁsfﬁkgg’oerage al cohol

CoNs URHn@Birod a%oi@'ﬁé@ svies as A20¥rahydroeannatinge(A°oFHC) and
all 3 days. Day of test consisted of all mice

IGR:6b94bihave @beol@qwn tecaffent fowccharagtpyisticrhehayiotsgn 1mige,

gﬁﬁéﬁ,@% onsc}m/rig g%ﬂ'gg h,E{?f % Ig‘@ggrlptﬁqna@ggge %leﬂgo‘&#s see:

GhithlIRBedt o.9h kmlne Wr@é@@l@gloaeaalmmf@nmdénﬁde Idputative
so that all groups had equi vocal 15 al coh |n>?6§ ﬂ]
@agogenpiss GannakieOife NeMiGe. ebt_éﬁm_a&ﬂ—\éﬂﬂ-gﬁ& 19¢ 219-
2 ng) &E‘QV\?%‘%} Jang aﬁ’f.ﬁt" %hgﬁ@aﬂ\ﬁé%tmﬁms%cw was

wds wash out no injections were
gingedamidd i Mﬂ@" Eoal J, Ridhrosicol, 276(p et éa M%ﬁéﬁeversal of

é\%@@&ﬂ%&% th6 LGRS AEE aERIGS g8, and Hot
Pastel 4363y %%%Fﬁedveéio@v Bﬁ)v?cfés' é‘%@nfe@hﬁfbﬁ% 50 AcHIPEROB-1

that was“able to significantly reduce al cohol
csmmagmpsstson whi l e having no effect on water Oxygen

Co fi Met h i
s rtAala s HreakAe o OR rSud S I AR E e O
%ildi/(ﬁi’ﬁgi’ror'nﬁlﬂbf #@Eﬁ&béms@o Ném@ag&&t)ﬁ(mhmbﬁ/ehw ague
Dawl ey rats nother rat strain or fe Ier S are
u@@wle/ragom)l begatiyeHmbess indigate a(pszj@n ceﬁb; agonist

ﬁ:@g@]éhﬁéﬁ aplltfggo%ﬁi?t' aﬂ:ti&ﬁ? . ERLRUE Hehfers %ma&&%ra% ré#é?sal of

ace activity nonitors. hese

Sédﬂidityefbrtba’epawneladmétng the light cycle. Pri or to the
measur enent of oxygen

Locomotor Activity
Male ICR mice (n=6; 17-19 g, Charles River Laboratories, Inc.,
Wilmington, MA) were pre-treated with test compound (sc, po, ip, or icv).

Fifteen minutes later, the mice were challenged with CP-55940 (sc).

Twenty-five minutes after the agonist injection, the mice were placed in clear
acrylic cages (431.8 cm x 20.9 cm x 20.3 cm) containing clean wood
shavings. The subjects were allowed to explore surroundings for a total of
about 5 minutes and the activity was recorded by infrared motion detectors
(available from Coulbourn Instruments™, Allentown, PA) that were placed
on top of the cages. The data-was computer collected and expressed as

“movement units.”
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30 consunption, the rats are fed standard chow ad
l'ibitum During the WD 2004/ 037823 PCT/ 1 B2003/ 004619

wae®4memedr enent of oxygen consunption, food iBCTHB2003/004619

avai | abl e. Basal pre-dose 1¥xygen consunption and
anbul atory activity are neasured every 10 mnutes for
2.5 to 3 hours. At the end of the basal pre-dosing
period, the chanbers are opened and the aninals are
adni ni stered a singl e doseawlepsyrpound 5 (the usual

ot ner MERR TR eclitee 127 o Bl ar Pl e B B A it et

&omﬁouhd BsG, po,p br icW).UBHtedhemPiuessIatst, e mice were
lcell ul ose. water or other specified vehicle

CozliangeasniltnGImaBOHE(sro Ninglyypipatas Rt IigENen. dhe anige were
I
g[ﬁ%@ﬂ o 6 ¥Fidel o ggj/ever & 1 ng ¢ esrﬁf%tr a g%ﬁjﬂt dF 8bdut 12

Vit y are neasur
acdtiesi dinal rifg was ondunted masﬁomtoaiahgnefﬁtﬁio@wﬂmhe mouse was

cal ori pet.er soft re calculates th en caonsyu i on
BRI MBS GAPAR the EneIND 1odewe NEIE R e SORRMGHES
6Bﬁﬁ%€ér3 g diatibesaCRe mé‘ué&b&iﬁé‘inée%ﬁﬁﬂle@y M@tl@hless

and output ports. The activity nonitors have
(exoeat tadt respjratoheamoyemeaty dvameeconddd aperra 3emmem period.

ConsedBrAA WelsleREebie] i & pelort FRATGPARY UG, e ratng

me%dﬁﬂbt@é b?QWI@iﬁg t!?@fﬁhrﬂMr O ¥8EshdstR8 URBlidedobmalHE | Ng
pre- and - dosi ng, cal cul at ed c% averagi ng the

milﬁnkﬁsa@ydbﬁwﬁbfﬂm@ of mﬁ plservatian pefiothang apligdwingthe

BB A7 A B i A a0 8 e .

pre-dose period and the Hy@@thembue fromthe
post - t| on

 Fopor Ml 108 5uBe nSt Tinde broh vl BT prsitastes AU e

BS®hodAgd g&é gsslb'd?gc\BXW?ébrPﬂﬂﬁH@é’th&“ niYe \Afeﬁ’@challenged

pre- dose en consunption *100. Expérinments wil
w;tb |tla@|ca|ynmm@id regonist OP-524 Q1 (s®).r Sixdy-fivel nmas’@lsumst agonist
rted n +/ - .SEM 25 Interpretati
rieRehsteo Sely STy a By T 866 P e PYinseging =
§@1&Il&héﬂﬁms‘tﬁsp+‘bbe apbgixiraied) 2y2.5-cnelhté tise tect@hed rats
have no change in-oxygen consunption from pr e-dose

heaweratwes uere 'egowies todhe neatstIethof g degree
Hot Plate
Male ICR mice (n=7; 17-19 g upon arrival) are pre-treated with test

compounds (sc, po, ip or iv). Fifteen minutes later, mice were challenged
with a cannabinoid agonist CP-55940 (sc). Forty-five minutes later, each
mouse was tested for reversal of analgesia using a standard hot plate meter
(Columbus Instruments). The hot plate was 10" x 10" x 0.75" with a
surrounding clear acrylic wall. Latency to kick, lick or flick hindpaw or jump
from the platform was recorded to the nearest tenth of a second. The timer
was experimenter activated and each test had a 40 second cut off. Data

were presented as a percent reversal of the agonist induced analgesia.
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164 CLAIMS What is clainmed is: 1. A conmpound of
Formula (I) B RNNNII />A N 4 s (I) wherein A

WO g00a/0373p3 i onal |y substituted aryl or an opti oPel/iB2003/004619

substituted heteroaryl; Bl40s an optionally
substituted aryl or an optionally substituted io
heteroaryl; .Rl is hydrogen, (Cl-C4)alkyl,

hal o-substituted (Cl-C4)al kyl, or (Cl- C4)al koxy; R4
is (i) a group having FoEe@dntakeA) or Fornula (1B) x

0 4a 4 < ‘ . ' X
oy i Bt WaR Beed o ch a3t pine itic Pt ekt
¢Eehpad)dd oy linhiBdinggodd Ritbke &1 8 pesapie-Dadéperade afibyan
hydr o , .cyano, hydroxy, amno, H2ZNC(O-, or a
evramgggf]a%i ety sel ected fromthe group 20 consisting

o (e eatdalo o el gayignd i cipt rver
(a@cramwyriwskine 2NHic(iayton, M2Y)- T8 mitk weaerintbvidually housed and
I(e%%ldv%grgld kc¥1|02/\Fa'W1eny? werd ainRIroAs 8 ST light/dark cycle
and received food and water ad libitum. The animals were acclimated to the
vivarium for a period of one week before testing was conducted. Testing
was completed during the light portion of the cycle.

To conduct the food intake efficacy screen, rats were transferred to
individual test cages without food the afternoon prior to testing, and the rats
were fasted overnight. After the overnight fast, rats were dosed the following
morning with vehicle or test compounds. A known antagonist was dosed (3
mg/kg) as a positive control, and a control group received vehicle alone (no
compound). The test compounds were dosed at ranges between 0.1 and
100 mg/kg depending upon the compound. The standard vehicle was 0.5%
(w/v) methylcellulose in water and the standard route of administration was
oral. However, different vehicles and routes of administration were used to
accommodate various compounds when required. Food was provided to the
rats 30 minutes after dosing and the Oxymax automated food intake system
(Columbus Instruments, Columbus, Ohio) was started. Individual rat food
intake was recorded continuously at 10-minute intervals for a period of two
hours. When required, food intake was recorded manually using an
eléctronic scale; food was weighed every 30 minutes after food was provided
up to four hours after food was provided. Compound efficacy was
determined by comparing the food intake pattern of compound-treated rats
to vehicle and the standard positive control.

Alcohol Intake
The following prdtocol evaluates the effects of alcohol intake in

alcohol preferring (P) female rats (bred at Indiana University) with an
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acyl am no-, aryl (Cl-C4)al kyl am no-,
het eroaryl (Cl- 4) al kyl am no-, aryl, WO 2004/037823

wWEDALBBRAD3/ 004619 165 heteroaryl, a parti al | pCDIB2003/004619

fully saturated 3- to 6-nebddered heterocycle, and a
partially or fully saturated 3- to 8-nenbered
carbocyclic ring, where said noiety is optionally
substituted, or either R 4b or Rob' taken together
Wﬁmsm@gﬂrlmr@g histary., The fRIQwing retgrepces povide detalled

CEALIHUBS S £ 1% 420 o080 B e dh 0o

aslsted betepandent byvélygreaess AﬁM@é\Q\Ao@Mdra%WharﬁﬂEdd)@;enetic
m cal noiety selected fromthe

3 0Bl5y oL S GIery CoF(10arich) &I Ayend Erein ¢npal Rseparch

o A A Ao s o
et élcl“NeGA?omlhylod(matswwth 41E8hEIR)refarkned eyt ardnpeeference”

_alk Isatll, 3, Aeademig HressgNew York,

BQ?¢54<1| 197‘?5 efrk'i Ll)’méﬁé %t%@y%fﬂa?erﬁ -JEREReRRd to ethanol in

het er oc a partial 'y saturate
alcﬁbnbpneéerrmgrambymlnptﬁferrm@ rathePhaimasali Bicobieat Behav., 16,

a(lr,ll9 ubstituted, or either Roo or R4c' taken
?gget &A’z?h Roe, Rde', R4, or R41 forns a bond, a

mst hYFéﬂ%I@fat§%r%?|@ﬁ xhwlswgcbégsiﬁﬁalcahdm@%y\g@and
C(R4d) (R4 where R4d

WﬁEPrR&@OHIGeC'@a@% Gy & M@mﬁet@f H}»QJI?’@@@VC]Q:y rats were

DB T S A PR e
ainaBsvald m(t)allyaasyiguw to fmylgrogleGBatetiKor alEbhdl l@)akes

{B%UPM) Vel e Croup RCpoely AR aheND. 5.8 kg AMES:; n
Logllpsa i di@o o%ﬁiﬂl(ﬁm ?P Snd Groqu4 I hi rﬁh dose of

) al kyl am no-, et eroary A)a
{Comgeumré(re Fd3r flest eprpamwmdasl W§zreogemerlallwnmeetdjmm adeBicle

%ﬁ‘tc&v TWEA TS e G oltandy & plinie at1-2 kg cVenite

inRicon® vty h@nqstdu@a&;wfomé%ﬁﬂsi H/&@ea Obf t'ﬁ@%%@ﬁg@ﬁ@ This

taken toget forma parti al y satu

\gas fqilowaqiebwb% deus n‘éd@xgcnpctm)ras ('c@ rtige aap@prlete Grompabandd
#lr?a‘ftdgg)%f (/éﬁ@re injections. On the drug injection days, drugs were given sc

30 minutes prior to a 2-hour alcohol access period. Alcohol intake for all

animals was measured during the test period and a comparison was made

‘between drug and vehicle-treated animals to determine effects of the

compounds on alcohol drinking behavior.

Additional drinking studies were done utilizing female C57BI/6 mice
(Charles River). Several studies have shown that this strain of mice will
readily consume alcohol with little to no manipulation requiréd (Middaugh et
al., “Ethanol Consumption by C57BL/6 Mice: Influence of Gender and
Procedural Variables” Alcohol, 17 (3), 175-183, 1999; Le et al., “Alcohol
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30 or a 4- to 6-nenbered |actamring, where said
heterocyclic ring, said lactone ring and said | actam

WO 200g/037823 opt i onal |y substituted and said WO PCT/IB2003/004619

2004/ 037823 PCT/ 1 B2003/ 004629 166 | actone ring and
said lactamring optionally contain an additional

het er oat om sel ected from oxygen, nitrogen or sulfur,
or Yis -NR -, where Rod" is a hydrogen or a chemi cal
onsyypticr be&@@h‘/@ (ﬁAw@, gn@ @Bé’é’rﬁ\élﬁgt‘n Ad-ivfted Access

Pt Raen dduPTB: 19949

di ( C1Fé&Bpw Wb@%@%@hfﬁﬂvélﬂ 74’1@/%) ,mice were lndIVIduaIIy housed
(C1-Co)al kyl -O- C(O) - , and eteroaryl, r
and givepiunipited @@ﬁﬁ%#ﬁhmwd@r@ﬁisrﬁt ehewgwater pad 2 %p{@(w/V)

elggﬁ% tioP! d&%r%%{\‘egr € ok unlitfies %CE% & JleRRES redHfited for

epen ogen, cyano ydroxy, amn
PR NG() and alteholrwas tésdmmte@lto cmllyez bxomelee;ces@ldént)o r'ﬁhishwas

3”’“ %:,?nne}kfgtrl e('q @%y@qgﬁ?rm@@ﬁh @%%ours oFthe dark part
©) a-Cc&4)al kyl ) 2N-C( O

?@11@69‘2?% g(m 210- <(3I| (C1- ) ?:4) Zﬂ %<yl aﬁr:i( nzn- ,

( C3- C@m&dﬁmﬂdlm@balmmstabiﬁw@ﬁem camyiepcad. Mice were

A) al kyl -, h | (Cl- | Kyl am no-, I

AT RIS vheTihe v araas dFoRalicepsumplipaars &k as +

QO%Edmﬁé %@e%‘é%?ﬁu@o%g? Z%ﬁr OP@%¥ b&'\élé&e@ lof famlae receiving

saturated 3- to 8-nmenb bocyclic ring,
g@tndenmeemn {ss @pp). oMttty yo éafbsmmuﬁesmst jedlipnaeces®was

JpiRS et BAGEnd SRE el B et s o e Bllcuiated
f?’/l(kjg)%d mdpg(\')ve?éfas@@ﬁleﬂzféfﬁ p:ld @) %%t;\logﬁmﬁéﬂ EYuivocal

rogen ano, r oxy
ekeholoatek ﬁoé@t‘%ﬁ%%ﬁ@@@eﬂ“@ ware ineciedwih V@bw!ﬁ at tieﬁb of

(ol e S OREEA e B e s foowed. Day 4
giélﬁéva@%)élcm; :az\bl)r?\lnﬁ(c@)ms w(eCé.cglv@ﬁzz fﬂc?;ia Ii\(/\m aralyzed using
@%pgﬁq W@asuéﬂéﬁ/wg@ %MY ror al)c/:oﬁol consUmp%on was

gt ?ér%@rbfé&%\@ﬁ)@é forlcaeh Ry ’of’ﬂ'ié/{est Psgmo@?és)dns viould be

rally or fully saturated 3- 6- menber ed
iﬁntﬁrgreiec} @& conpound {hat waalabje tr SIQUIIFC@ntb/aBdHa@ algoBol t o

RS O BTG b rfeclSn walhjer © sard morety s

Oxygen Consumption

Methods:

Whole body oxygen consumption is measured using an indirect
calorimeter (Oxymax from Columbus Instruments, Columbus, OH) in male
Sprague Dawley rats (if another rat strain or female rats are used, it will be
specified). Rats (300-380g body weight) are placed in the calorimeter
chambers and the chambers are placed in activity monitors. These studies
are done during the light cycle. Prior to the measurement of oxygen
consumption, the rats are fed standard chow ad libitum. During the
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or either Rof or R4f taken together with Rd4b, R4b',
Roo, or Roo'" 30 fornms a bond, a nethyl ene bridge or

wa@eooabngkene bridge; WO 2004/ 037823 PCT/ | B2003PODIERL83/004619

167 provided that-when R4 I® a group of Formula (IA),
then (a) at least one of RAb R4b', RAC, R4', R4d

R4d', RAd", Rd4e, R4e', RAf and R 4 is other than
hydrogen (fCl C4) al kyI or hal o-substi tuted

EASCHMENR oxmn COSUpliom §podis getravallableyrBagal pre-dose

%enﬁwgpn@@ﬂ r@ ﬁéﬁﬂ%td}?%v% W@asugﬁz% 1 é)?@ﬂ]putes

foa2isy Foavord. aA’(th@)erBSOf the GakRal pr%?dc()d;rﬁ@ pewbdrme%ambiers

AR PHePeEnt e T TER TN G, & Sincls dae ! compbund
g% %ﬂ#ﬁa?%{ig 0%?1 gb:‘r@%@%)%)&bkgfémge( (et other route of

aﬂr(roist@t)ml a\g/a;mmfrad( Ce- s:a:) arpk,yllv Brugs arerprepbied ior

e leTRlter e B s L SehibE BlA k4 bR Rrge0o,
30%%&@&}%@%5 dhd wrowrérn@@gmor oro%ewtsbrﬁonq:moﬁ%nd

and R7 taken together forma - menber ed

arabvkamry attivityag mﬁﬁéreé!de\reﬁﬂé)mwwe%fqrm atémvgnaiﬁ -6
% o%?HBE ed 4- to 6- nenbered heterocycle

oon I Al ng to 2 heteroatons i ndependently selected

f : i
sai q TS Rl bel i Bler ot BRE Bolc RBES 1RPLE At HbEmption
(et X i st orﬁt@fmmaldfiahaﬂhkyu@mmmhbers&drtd drfference

t hereof, a prodrug of said 20 coppound or said s
'apxagearo@at@t&t i %’&m Quigut parte ¢ HRERGHMEY nsoar't@r%awe bp

I
AU el GRS o PRt ek AR
is recorded when two consecutrve beams are broken and the results are

recorded as counts.

Resting oxygen consumption, during pre- and post-dosing, is
calculated by averaging the 10-min Oz consumption values, excluding
periods of high ambulatory activity (ambulatory activity count > 100) and
excluding the first 5 values of the pre-dose period and the first value from the
post-dose period. Change in oxygen consumption is reported as percent
and is calculated by dividing the post-dosing resting oxygen consumption by
the pre-dose oxygen consumption *100. Experiments will typically be done
with n = 4-6 rats and results reported are mean +/- SEM.

Interpretation:

An increase in oxygen consumption of >10% is considered a positive
result. Historically,.vehicle-treated rats have no change in‘oxygen

consumption from pre-dose basal.
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where, R 4b and Rob' are each independently hydrogen,

wWoR2NE0E823 or a chemical noiety sel ected fronPCTEB2003/004619

group consisting of (C-C6)@l kyl, acyl, (d-
Q)al kyl -0 C(O -, (Cl-C4)alkyl-NHCO)-,
(Cl-A)alkyl)2N-C(O -, aryl, 5 heteroaryl, a partially
or fully saturated 3- to 6-nenbered heterocycle, and a
parti ally or fully saturat@AIBSto 8-nenbered
ocycllc ring, where said noiety is optionally
gﬁﬂ@t'?? gined i%r Rob or Rob' taken together with Roe
R4e' , 1R4f, urfooéf'lso@nh@r(g met hyl ene bri dge,
or an et hyﬁene bridge; 10 X is a bond, -CH2CH2- or
-C(R4c) (R4c' ) -, where Roc is hydFogen, cyano,
hydr oxy, am no, H2 -, R a chem cal noi ety
selected fromthe grou ONS} Nng of (Cl-C6)al kyl,
(C1- Co) al koxy, acyl oxy, (9 al kyl-O (O -
(Cl-C4)alkyl-NHC(O -, (& Nkyl ) 2N-C(O) -
(G -C6) al kyl am no-, ((CI- ) al kyl') 2am no-,
(C3- C6) cycl oal kyl am no-, aRf}I anmi no-, aryl (Cl 15
C4) al kyl am no-, heteroaryl (G -C4) al kyI am no-, aryl,
heteroaryl a partially or f{fully saturated 3- to
nenbered heterocycle, and a partially or fully
¥V§teﬂ Hted 3- to 8-nenbered carbocyclic ring, where
sai d pokenyoptdnany sobaithted Sybst aih @ Padnaws&tmben
together wth Roe, Roe', Rof, or forns a bond, a
betateamiil ene bri dge, or an et hyl ene bri dge, and R 4c’

is hy |8%‘?1rbptf3%§ﬁ%9bbstt8feoaarﬁ‘§%ﬁ%§|HH%1<I éﬁb;sgweaed

from group nS|s
h@ﬂer@r)yalkyl OC(O) (Ad-CA)alkyl-NH C(O) -

(L AT et %o BN SUREEI 2B

E%Zéllké‘}lyly or fully saturated 3- to 8 25 menbered
ca bocycllc ring, where said noiety is optionally
substRUﬁed or Ro' taken together with R4e, Roe',

ety @ieaRé"fduad@vn?% PoRBGR offomhia ey 5 % " ™"

-C(R41) (R4d' ) -, where R 4d is hydrogen,

0O
H}M R4f>'/‘SR<4a R4b
R4r>]/ \l< R4b R R

Z\/ Y

(I1A) (B)

where R* is hydrogen or (C+-Ca)alkyl;

R* and R* are each independently hydrogen, cyano, hydroxy,
amino, HoNC(O)-, or a chemical moiety selected from the group
consisting of (C4-Ceg)alkyl, (C4-Cg)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-
C(0)-, (C4-Cy)alkyl-NH-C(O)-, (C1-Cy)alkyl)oN-C(O)-, (C4-
Ce)alkylamino-, ((C4-C4)alkyl)oamino-, (C3-Cs)cycloalkylamino-,
acylamino-, aryl(C4-C4)alkylamino-, heteroaryl(C4-C4)alkylamino-, aryl,
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cyano, hydroxy, am no, HZNC(O) -, or a chem cal nviety
sel ected fromthe 30 group consisting of (G -C6)alkyl,

w@ si4088ad koxy, acyl oxy, acyl, (G -C3)alkyl - O PCX/12003/004619

(Cl-C4)al kyl -NH C(0)-, (Cl-168)al kyl )2N-C(O) -,

(Cl-C6)al kyl ami no-, WO 2004/ 037823 PCT/1B2003/ 004619

169 ((Cl-C4)al kyl)2am no-, (C3-C6)cycloal kyl am no-,

acyl am no-, aryl (Cl- C4)al kyl am no-,

het erb@tbyd;a(rﬂ a@Yridlkydraiullpsaturated 3- tbeﬁ—e*re:mbgﬂed reeterocycle,

I |
Pt er 8e BiertialP g Seitifiel o e R P qrageeyclic ring,

8- e t i aid noiety is
opt i SﬁﬁFFﬁ‘Jsﬁé r@‘ﬂﬁiﬁp‘%&%t'b“@%ﬁ%‘%“ﬁfga s hydrggen, .
, Or

H2NC(O) -, or elth&rlfé rtek@m ;o@ln@rcwétm

0 iy e b &@etﬁﬁwo%eagwn ibiegagridge;
(C1-C4) al kxhé am;c%O)CHZ@FMJ or h@(%gﬂ‘*w wﬁe@Rﬁq ahd R* are

or fully saturated 3- to 6-nenbere heterocycl e, and a
partuaam/lr@ependemlxsbydrpge@dcx@nos bydraxy. agwierkaNC(O)-, or a

ubst Fairisa! Fisheh, SERESE PR LY EhE CopsBRbR I st
i ity e 0
a2 CIOb (GarseomonSoi G, (Ergokgammian e

het er @%ﬂl(ylé%nmo- 9@03%9?}%& I@@kgﬁﬁnﬁb ')%cg{ﬁﬁw ?é-a' |@ct am

rlnga t1onal u and sai acto r|ng
and s@u)zhlktﬁammm-,a‘mteraagyl()@t C@)aékqumbmatanyh heteroaryl, a

oL ARl B SR SR VR Ry A%
a Chemaﬁ@hy wr&&:&s&@a@@d 8dto EBfnﬁé‘mb@l%ogéa?ch_\}?@'@Srlr@ Whre
of (G -C6)al kyl, C3060$/cloalkl

C3) al R@ldsﬂ]@*ﬁt)h@lﬂp iopelly eubstitwiedani nosul fonyl - ~
di (G -C3 | e pde’
('Q( ) 3) ﬁ‘éﬂ@%%ﬁ? ﬁ;‘?ﬁf{en toBBF Yt R R* R or R

eteroaryf, where said
moi et forivs a bohd @ﬁidtryyleu@bhdgetoedm ethylena bridige;

- CH2CH2- - (R4 ,
cyano, hy d%%)‘f’x)’@ﬁﬁe 2\%’3 )ﬁ@ 8 TFN %S{?kh%rrﬁ%%‘t%%ﬂéb
| ad' I
?g_ ?CC%/;% {S?Jbﬁcgg{y %)?(é’%Bg@?ﬁpﬁn‘d@ﬁtl?ﬁyﬂ@geﬁ%@éﬂg cr)w)ydroxy,
( CT CabrmhckyﬂzN(lHOj( Or-3 cm@noahmléttyls)ema fopm the group

(G- BRI GGRY Gageiain) 28HBF aa. (Cr-Coalkyto-
ﬁgg g'r ggdgwopcugp@fg«wwx @le @8) alkgybit (@)=, HerNH-, (C+-
)(kylammo- d|(C1-C4)aIkylam|no- (C3-Ce)cycloalkylamino-,
acylamino-, aryl(C4-C4)alkylamino-, heteroaryl(C-C4)alkylamino-, aryl,
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle,
and a partially or fully saturated 3- to 8-membered carbocyclic ring,
where said moiety is optionally substituted, '
or R* and R*® taken together form a partially or fully saturated,

3- to 6-membered heterocyclic ring, a 5- or 6-membered lactone ring,
or a 4- to 6-membered lactam ring, where said heterocyclic ring, said

lactone ring and said lactam ring are optionally substituted and said
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W@ 200bo83sed i ¢ ring,

fully saturated 3- to 6-nenbered heterocycle, and a
partially or fully saturated 3- to 8-nenbered
where said noiety i s opti onetT/¥B20@BN04619
substituted, WD 2004/ 03782®6PCT/ | B2003/ 004619 170 or
Rde taken together with R4b, Rob' R4a, or Roo' forns a
bond, a nethylene bridge or an ethylene bridge, and
Roe' is hydrogen, HZNC(O -, or a chem cal noiety

sel eclaetoriertintg ane saist legiare singiantionglhweontein m)admt»pnal

(& & t%%%ﬁif%\%éga? orvobinaipadh of St o, a7y
or fully swtigichRE-3vhér l@‘*%w@wecbdmt@f@cuehﬁx:aIMe@

partially or fully saturated, 3-
car bogglerted framdhe @f@#@cgwatlnﬁwfe@ Q@alkpﬂ |(8ﬁ'§61)%b’0‘03|ky|

b t h \Réb, Rob'
Ric. (S HEORIVIRHORDE, (¢ AR RARRBEIMAT e, 707
et gyl e@)gwa:rd@esgmwll@cwf&(c:(aagg)ﬂﬂ @H(HOa?ch_yl, alnd
i ndependent ro , L =, r a ca
o1 or poteanank T o ool b sl stpsfERd:

d -Ch) al k | _ 4 4e 4¢’

gCT 043 Al k1 ﬁlﬁl—ﬁ%(ldb) tﬂzc C4)J9I(E | 2|\§J)C(Where RrdndR
het er ot gdch ladpaelndmtlyyhyﬁrogah,l gyasat hyanoxy, ammco H2NC(O)

at ur 8 Banetiicas s e 858 rn B bidtle et afic-
sai d &p)alsA, E(Cétceza?meﬂ cm%adx»y sags(mp@%?@dy og@f) oC,-

R4f taken'to forns

a bonBs)alkyl-M-6¢0dm & Gor € dgikyeN-GO ot Gyt enalkyiamige-, diCr-
ohe! PR, RSSCR b M ind L Sptaing, RpgHE 0
of saC@I)adqdmnmod, haeroiaryleﬂlt- Jalky2émirei- danyt, debterpary, a
T ARy o Py S L ey iR b
25 wWhesRialffar fullyaatstetdd'8otd 8-ntérb&iel carbocyclic ring, where
said moiety is optionally substituted, ‘
or either R* or R* taken together with R*, R*", R*®, or R*
forms a bond, a methylene bridge or an ethylene bridge; and
R* and R*" are each independently hydrogen, cyano, hydroxy,
amino, HoNC(O)-, or a chemical moiety selected from the group
consisting of (C4-Cg)alkyl, (C4-Cg)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-
C(O)-, (C4-Cs)alkyl-NH-C(O)-, ((C1-C4)alkyl)oN-C(O)-, (C4-
Cs)alkylamino-, di(C+-C4)alkylamino-, (C3-Ceg)cycloalkylamino-,
acylamino-, aryl(C4-C4)alkylamino-, heteroaryl(C4-Cs4)alkylamino-, aryl,
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle,
and a partially or fully saturated 3- to 8-membered carbocyclic ring,
where said moiety is optionally substituted,
or either R* or R* taken together with R*®, R*’, R*, or R*®

forms a bond, a methylene bridge or an ethylene bridge;
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WO 2004/ 037823 PCT/ 1 B2003/ 004619 171 R 4b is
hydr ogen, cyano, hydroxy, am no, H2ZNC(O -, or a

W@ b@aioamk3 noi ety sel ected fromthe group consPEI/IBrg03nf04619

(Cl-Co6) al kyl, (C1-C6)al kox¥s7 acyl oxy, acyl,
(C1-C3)alkyl-O0-C(O -, (Cl-C4)aIkyI-NH—C(O)-,

(Cl-CA)al kyl)2N C(O -, (C1-Co6)alkylam no-

((d-C4)al kyl ) 2am no- (CS Co6) cycl oal kyl am no-, 5 ®
@@ylo@nﬂtha’f when)R“(léi]a-gBé)Jaldi)Flommuta)(lA) then (a) at least one of R

hat ery ar shetero

gbr’ﬁ gl &Q& Fgéﬂ satur ed% %8 9%@(3'63/” hyé"rogen

@ftéﬁgﬁy Qu@st PR (Cald Yayl; fahU'(b) yat WoRbRggéh, suffur
car ocyc ic ring, where sali noi et at

orpWHmeeyl X aingtd arg adonr, Doy Enanﬂﬁ&(@‘fb R" and

ke @ m cal noiety selected fromthe io group

@P&YSF%Q%Y cr-ce)al kyl, acyl,

(Cl- c@?alk ¥lgr&hhing Fm@lighkyl - Nt C(O) -

(CL-C4) al kylgg'ZN-C(O) aryl, het;roaryl a partl ally

or fully saturated 3- to 6- msrr‘d%red heterocycle and a

partially or fully satur_g}acsd ® 8- nmenbered

car bocyclic ring, where ty is optionally

substituted, or Rob or Rob’ taIRZn together with Roe,

Roe', Rof, or R4f forns a bond, a is nethyl ene

bri dge or an ethylene bridfg€) X is a bond,

W;‘SF% BAén)gl(,Iﬁj%re) W%Seﬁ@qnt@%ﬁé%@ﬁﬂ% g@é"ﬂll and R7 is
f% G%%ﬁ@l i ggmémﬁsuugsaqaégpkﬁt l(@gcscoj)alk@%y(m)ca,{ MWL, (Co-
@@Blmﬁ)ml 2/-@4)3!% -8( ( G Z)@ﬂ()/bﬂnklpp Cizu\p&&y]— artlally or
fu@ %r@ﬂ %aﬁ@ ﬁnaenq\ﬁ%re(d(l%]te%ﬁé h%b )cgiﬁ{;ﬁ I?lggj to 2

Eéﬁe@bétbhﬂim%pendi‘@tt@ﬁmwtbd @;bnﬁéxmé«ylsauﬂﬁ.mgr gitwh,
et eroar ar a r S ur at - to
c. rrerTBéRe nedR beny ang R dakien loggtdiorp %, 5 p prrjsmbered

tse d I I a1 to 6-
@42?%fr“§ﬂ%’%{.@@;?§?%'ﬁ O B Ry Ul Be TR o

trtdmbenedgmtemcywetdmnmmmgmm 2 hletﬁroatﬂmﬂwepénd@nfév

%I@ctqd;‘fr | ene%%ltro %e@% g%#ae %I%tcg{é %gﬁf a8 and

§§i’der?ét§|% &&l@ﬁrbftﬁmoﬁé Bulsstigtestt i ng of (Cl 06) al kyl,
(Cl-C4) al kyl - c{%
(Cl m)mnatmap@un@ll@)accea?%ﬂle Sﬁlé#@rsafr #i progrt&@ $aifl| y
full | e
gh@pﬁu o?%éﬁ %I?%r u?c??l\(?at{se%ru Qfgfééfgecg_%g dg@%ﬁbeﬁh{&, &id salt or

said prod rug.

2. The compound of Claim 1 wherein R*is a gfoup having
Formula (1A)

X \KR‘“’

Z\/

(IA)
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menber ed carbocyclic ring, where said noiety is
optionally substituted, WO 2004/037823

wWEDALBRAD3/ 004619 172 or R4 taken toget her wWCTHIB06€3/004619

Rde , RAf, or R4f forms a b®8nd, a nethylene bridge,
or an ethylene bridge; Y is oxygen, sulfur, -C(O-, or
-C(R41) (R4d' )-, where R 4d is hydrogen, cyano,

hydr oxy, am no, H2ZNC(O)-, or a chem cal nviety

sW—hQE@I ed fromthe 5 group consisting of (Cl-C6)alkyl,

BT g B T e N (OF & 4

chénfial -
g;g% o s e g 0 ok, .

o f@«)élkwbwyﬂ-@@) C@ﬁCk}ﬁH@iﬁ)ﬁNﬁC(O)a,rayM

T et (e T
smmallatcedu 1B satardtedrite Bedeﬁﬂfeb@@ Eéibd@ybhmﬂn%\/\’gﬁéﬁe said
is

sai.d. noi e ti onal ly substituted, and
RYRIEtyge opti %QNE’(%} stityfeda” chemi cal noiety sel ected from

t(?:i ngpiépofﬁﬂs%rf&g%%;%rﬁ h iﬁ:F{@M“%@é&“ forms a bond, a
mt?ﬂ;{halmmgpzor%@)ﬁylem bhdgdaet er oarylh a parti aI ly |

or fu g sat ura 15 t 5&& et gL oc , an

a parti38 90'2)4 t R%%qu?\%(& ? yngre #\en’ﬁ‘e’{

eeaRe MelrdEy, Hnfido, M@QC@O&abﬁla '35“?:'&;1%82’&1!'rﬁo@ﬁ{3 éél@gﬂreHWrom the

substitute or Rad and t aken toget
SEPUR GCPYI'S}S’ftﬂQ @fLﬂmyC@aw d€eolplkexy, a@ylmwbmwda Cs)alkyl O-

G0 PO il o2 e PRI Pr 26 ek Bftind?

I(l(&e@@a&gl)iammo&q%@d)dydlwkﬂaﬁmm-nGcﬂaﬁwlﬁ’@- &WI(tr

Ing are optignally substituted and said
f%'@ﬂémfﬂ%gh%tﬁéo%rxi(@1 -Gaplkdamingrganpthesaeaaryl, a artially or

fly g%qértgtégpgstdk;mrﬁeéfaa ﬁﬁhﬁd‘c‘y@@aﬁ%hﬁ Bty e iy
Bytﬂmigdrﬁ do 8amenwreredicarmaychc segeethede shidomotdie isgostichally

Stlt ng of (Cl-C6)alkyl, (C3-C6)cycloalkyl, (Cl 25
%@?sa R?PSW fonyl-, (d-C3) al kyl am nosul f onyl -

di ( ClofRf®iakehaogerperita; R* &Y lor R forms a bond a
(Cl-C6)al kyl -O-C{O -, aryl, and heteroaryl wher e’ sai d

mﬂﬂé\tl?ne §”dﬁ9»t¢roﬁﬂaﬁﬂv|@1ﬁa@ﬂ¢gmteé@ Z is a bond,

GO i oo ShA RIS, o1 o PR S e
gmmm:étlhgmft(ﬁace)alkyl acyl, (C4-Caz)alkyl-O-C(O)-, (C4-C,)alkyl-NH-
C(O)-, (C1-C4)élkyl)2N-C(O)-, aryl, heteroaryl, a partially or fully saturated 3-
to 6-membered heterocycle, and a partially or fully saturated 3- to 8-
membered carbocyclic ring, where said moiety is optionally substituted,

or R* taken together with R*®, R*', R*, or R* forms a bond, a
methylene bridge, or an ethylene bridge;

Y is oxygen, sulfur, -C(O)-, or -C(R*)(R*")-, where R*' is hydrogen,
cyano, hydroxy, amino, H2NC(O)-, or a chemical moiety selected from the
group consisting of (C4-Ce)alkyl, (C+-Cg)alkoxy, acyloxy, acyl, (C-Cs)alkyl-O-
C(O)-, (C4-Cys)alkyl-NH-C(O)-, (C4-C4)alkyl)oaN-C(0O)-, (C+-Cs)alkylamino-,
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30 group consisting of (Cl-C6)alkyl, (G -C6)alkoxy,
acyl oxy, acyl, (Cil-C3)alkyl-O C(O -,

W@ Bho4@3wad kyl -NH C(O) -, (Cl-C4)al kyl) 2N C(O) -, PCT/IB2003/004619

(G -C6)al kyl ami no-, WO 200#¢9037823 PCT/ 1 B2003/ 004619
173 ((Cl-C4)al kyl ) 2am no-, (C3-C6) cycl oal kyl am no-,
acyl am no-, aryl (Cl- 4)al kyl am no-

het er oar yl (Cl C4) al kyl am no-, aryl, "het eroaryl, a
ﬁé@rCa)lalllgyl)oamlrfq:t (Gs-Sa)cyclaslkiylaBrinbq dbytemiper extyl(C-

SRk QENEN . kB eSnRRl C TalyIthiaba acth hERupany 4 aartially or
d\wlty smatétad 35 t@ Bhsbhibered he@ro&@e tAHeR ptaﬁgﬁwkﬁrfu@ th
or Rac' fornms a bond, a

E@M@t@d %-rth&rmrnW@ﬁiecaéboméc riagd Waere said hyﬁetygenptlonauy
HADKitAeq. g @ chem cal noiety selected fromthe

group consi stl ng of (d -C6)alkyl, acyl,

(Cl-CHR 8nwwm9@(nowwo«m &baﬁemcwno;b@y §él@):ted from the

het er oar yl artia

érwmp%@s@%ipg (oDl BBV IR S elCor Gyl H-

car bocyc |2§|k?IZJN-Y:\$\%Z:§F@; e?ba yéi)lds?ﬁo dlsrg@ ¥|89turated 3-

{uBbsnembesey hetﬁ’roéymae ami«epartmjjytdnémllw\satbrd%b3 *RélB
net hy| ene, bri dge

B5iyb &g G PaGECTBeiere SAiIPBIENS SRianaly Rphs diiec,
am nopr RENGHORAY tQRe@td‘dé@ﬁ@erf@Pm "B @ENy %?h%%)ﬁ‘ﬁ&rfa'im to

the group consisting of (Cl - al kyl ﬁ
gwpmp)ere(abﬂeroqxgilcmpam@ﬂor@ m@mbered actone ring, or a 4- to 6-

R eI R G e st Ryt 5ol ctone ring and
¢a8- IM)auyuhgﬁrkpb&omai@*subs@ﬂﬁé@@hd%aad Iactone ring and said
n(\Cl Cﬂii%t | am no-, heteroarx yl am no-
%ﬂi(ﬁ t%ﬂ%&@ﬂtalﬁaﬂé}dﬂit&nﬁb eier@%nonysglgptﬁda‘r@d 3-
m ogycle, and a partially or fully
satur at ed &go;;g%ﬁrr?e%ered car bocyclic ring, where
sai d Yrier-®&R i-swbpre Bifalis g hsfdtrgertmn@dhemmél Rédieiyselected

f*%%f” B Dnub abie Uiy ab G or RISkt Ggpiodabit, fEC o

Lﬂﬂdﬁyl ?QC%H@_W&&%O%T@H)}W ii( @"fcﬁé’_’lk%gmosq ﬁonyl-

é A) al kﬁw aryl, heteroaryl
‘Fy|»f(191l'96)§ 3%(% )-3arw cﬁrsih@tmryldm@msetdymbatymd a

Tda"ﬁ 's‘bbgﬁtufté’d'y saturated 3- to 8 nenbered
r ocyclic ring, where said noiety is optionally

substZﬂsmemhndor—(}Rl@CI-QF JFRAC(RENRT® 1-0giehe R*Nist iy drdfen,
cyano ﬁ?'/gt‘oxy, amlno Hz?\wst)a ok;oangherglcal moiety selected from the
group consisting of (C4-Cs)alkyl, (C1-Cs)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-
C(O)-, (C+-Cy4)alkyl-NH-C(O)-, (C4-C4)alkyl)oN-C(O)-, (C4-Cs)alkylamino-,
((C+4-Ca)alkyl)2amino-, (C3-Cs)cycloalkylamino-, acylamino-, aryl(Cs-
Cs)alkylamino-, heteroaryl(C4-C,)alkylamino-, aryl, heteroaryl, a partially or
fully saturated 3- to 6-membered heterocycle, and a partia'lly or fully
saturated 3- to 8-membered carbocyclic ring, where said rhoiety is optionally
substituted,
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nmet hyl ene bridge, or an ethylene bridge; WO
2004/ 037823 PCT/1B2003/004619 174 a pharmaceutically

w@ewepsmki e salt thereof, a prodrug of said cPOPIBR2EB/004619

or said salt, or a solvatel® hydrate of said

conpound, said salt or said prodrug. 5 4. The
conpound of Cdaiml, 2 or 3 wherein Xis

-C(R4c) (R4c' ) -, where R4o and R40' are each

i ndepenRéhidign tbgeluhegamh FH?]\B(“O)R“C anR&pfarmsad bgnd, a
subst it ut ed r& g/ & | kyl -NH C(O-, or
methviens Bridg )%ﬁ’t@%yl neblpr & R4o or R4o taken
toget fl%%@’ Egﬁ HEH@ n X ﬁa c%énﬁé‘él rﬁ@iéf?sélectb@ fhﬁﬁ‘fhe

a met hyl ene ge or | ene bri dge; IS

gobup corEitirigsofa ChyGy)allywin aoyl, é(lcﬁe)ﬁ"@é-lo-ﬁﬁpét &Cs&iéﬂik}étNH-

P(@Sn @gét@?%@}fﬁy‘ﬁ&i@gé'@g%ﬂ‘%ﬁgﬂ%% %ﬁ@ﬁléﬁf/dr fully saturated 3-

Brfempkled RElerasdld, aimdl a Fartlally or fully saturated 3- to 8-
d| (C1- C3) al kyl am nosul fony acyl

G{eDpberedraarboeyalic m@gewbgrq/ﬁald\mg\eév @épnilq%\ihéﬁybﬁ?téuted
opt i on a%i égigéﬁhsfoggﬁe‘?%thlﬁ“bz R4Bt ﬁﬁ( 8ﬁ @“( %H%\S) 5 boese

Rie afl ndependen
IGhe bn@!@eobt aneiishesbhdge; tanoed (Cl ce) aI kyl ,

o e I e K L T
4 _
Bpﬁﬁﬁ 12 rﬁ(@%%gégectgg@% ﬁné@tgﬂ? c%?%nsanbQQ?quCe%kyl acy(l (Cq

ene uti cal | éyacce table

Uﬁﬁﬂesdfo A, Q@H@)@kylé‘éHeC(Q)emﬁ‘atﬁda DeiCdOdalaryl, or

aioRRbaR Bariahy of Al Rt ol e A ndBrdnRle, and a
Waﬁraﬂyfbrsfuw;ssatﬁfé?éé&a( ktg- r%em%éreyweémow@hd ind) WeHerg &aid

cyano, a‘y am no, H2ZNC(O) -, or a chemcal noiety
srmlemle@ptleo 1t $ebsiiteg, consi sting of (CL- 06)al kyl

% 34#(8"2(,344'\1 Aag%%;&dgf?%f\ﬁm ;Q“*F %/Tb)’ al% Boh©abond, a

M?élth hélﬂfwlgénbnan etiiyl&ie 6)40!@ kyl ) 2ani no-
(C3- 06) cycl oal k

aryl (@mf@moeyfﬁ%[n ﬁﬁcep@?%ﬁﬁgr%/?rﬁei aCﬁ?QW@/PB?ﬁ'ﬂo

{ f t
Eeprl B30 S0P s gl S o

BEH prB2AGR/ 004619

3. The compound of Claim 1 wherein R* is a group of Formula
(1B)

>z
0 4a

R‘”}){% o
R4f' R4b'
z\Y/X
(1B)

where R*is as defined in Claim 1:
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175 partially or fully saturated 3- to 8-nenbered
carbocyclic ring, where said noiety is optionally

waewgosses ed, R4d' is hydrogen, H2NC(O -, or arPCheBoei04619

noi ety selected fromthe @#Houp consisting of

(g -cC6)al kyl, acyl, (CT-C3)alkyl-O0CO)-,
(A-A)alkyl-NH 5 C(O-, (Ad-C)alkyl)2NC(O -, aryl,
heteroaryl, a partially or fully saturated 3 to

kgl e ons g et g o P
ity pslaatsd fromvihie GREP IGPNsisHEE OF (& ooy k- eﬁga ks
PR RIE CEOI TSI (Ei By HH-E(OR: (0 ALERIKPEN-
\AC};\E?E((EB It)g)zgkylmnnm 4({05@466Ikyl&panmnbeK@&Qewcmmyl@f@mo'
Saaming: A g ek agInPor e ebliser P AT ag- 22y

heh8 éc]@/ I, agmawioﬁmnsi sat@atadB ! i0 @ neithbemkal Hete Ryt And a
an t'i onal heteroatom sel ected from oxygen,

pamadig@nfmry sajuiaied 3atqpdramemberad @aﬂbpyyca@dm x¥hese sqid

th f d d d salt,

5o d0 poleBRB B Rled o sai G Compound. said eal t o

Ee?lll d RI‘;E?HH rgggzghguccm}:ﬁumé caén@am@twmweu frdrd the
an are a Qge n

gy egnsistingyelt (GerCoakh §C¥J|a 9%)%361% fqlﬁf?)g'y Faﬂkséd\lH-

Bk SPRALRLCS} eéwétéfofw'”gpgﬁ'aﬁzrﬁﬁgwéy sglurated 3-

to 6gnembered Iaaiedody@teeramdya:pamaﬂymgfulbjasaiunaaed onto B+ ng
and said lactamri] ngglgre opt, onal bst ’It ut

RRrbeIRSk GHBOFYCHE ripe: WhPEP HanaRty BP9 %ﬁaﬁwﬁped
cont appR*ag, fAd 'télde‘?ﬂ@befh%? WHPARTIRSE| RE! @‘P‘ffff@ﬁhg% bond, a

oxygen, nitrogen or sl a pharnaceutlcally
autkyeae beidgel or ameﬂrydﬁne bﬂq!ﬂfbdrug of said compound

o ooy b EifipHEl UPLE R\ ShReBl hygrogen
EPERS, U’der@i @ngihg) HQI\M’J@:D)%] or Béhbmlcaalgm@aty mgcnteg from the
glc')orur{)ul;gns(lstmg (\)/f\D(C%Ogslal?(gr%éiCG)CTééx%?%%g(ogyg,Afgcl? (C1- 3)alkyl-O-
C(0)-, (C4-Cy)alkyl-NH-C(O)-, (C1-C4)alkyl)2N-C(O)-, (C4-Ce)alkylamino-,
((C1-Ca)alkyl)2amino-, (Cs-Ce)cycloalkylamino-, acylamino-, aryl(C4-
Ca)alkylamino-, heteroaryl(C4-Cs)alkylamino-, aryl, heteroaryl, a partially or
fully saturated 3- to 6-membered heterocycle, and a partially or fully
saturated 3- to 8-membered carbocyclic ring, where said-moiety is optionally
substituted,

or R* taken together with R*, R*’, R*, or R*" forms a bond, a
methylene bridge, or an ethylene bridge, and

R* is hydrogen, HoaNC(O)-, or a chemical moiety selected from the
group consisting of (C1-Cg)alkyl, acyl, (C4-Cs)alkyl-O-C(O)-, (C4-Cy)alkyl-NH-
C(0)-, (C4-Cy)alkyl)o2N-C(O)-, aryl, heteroaryl, a partially or fully saturated 3-
to 6-membered heterocycle, and a partially or fully saturated 3- to 8-

membered carbocyclic ring, where said moiety is optionally substituted,
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R5 R7 (10 where 'R5 and R6 are each independently
hydrogen or (G -C4)alkyl, and R7 is (Cl-C4)al kyl -,

whadoan3sbst i tuted (G - C4)al kyl -, PCT/IB2003/004619

(Cl-C4) al koxy(Cl-C4)al kyl -172(C - 5

C4) al kyl am no(C1- C4) al kyl -,

di (G -A)al kyl am no(Cl-C4)al kyl -, or a partially or
fully saturated 4- to 6-nenbered heterocylic ring
cont abnRAY takendogether avibaRETR ‘T nBEpenBerorms sebend, ed

[ oxygQe sul fur nitrogen, or R5 and R6, or R5
hﬁegﬂqﬂ?#g)@gﬁet %rg%'i' ﬁg}%‘?rber h"‘gg%- or 6-nenbered
| act oNes ckygé®, Sulfilenig0sd draGYRm)(Rﬁ'E?wh@Fé R& isshyfrogen,
fully saturated 4- to 6 io nenbered heterocycle

E¥ANQi YORRKYL anin®, AV Ee(@ht ond chatug maeinty seleclef diana dhe

ofUB P8t FufC Akl Gl SRRk BESIgR: Sl Lefatky-O-
et L O at o e Lo P03 CLE O ylamino-
) | u I u > )
y@oﬁﬁ%ﬁzﬂeﬂ'ﬁw K%e&e@@ycé%@lhyla% Aaylagwier, 8Bf¢Cor
' d : f ;
ES I8l oy 0 SREHIFR e MRl oy o
fullysaduraéad Bytoeb-prambéresiuiateraaycleq andtehpdrtiaby 8r fully

substit t I ndependent | el.ected fromthe gr.oup,.

S Ere R0 BrmgHitirod cationy sl g, ioess SA EXgiaRis optionally
babstitstedsbheut ed (C -C4)al kyl, and cyano; a ,
pharmageutical |y acceptable salt thereof, a prodrug of

sai d Rcoffpbydragen, 3Na(Qki er ashemicalimeiety sniedipd e the
QlonBe s R IR Bk, RE S RIS ERRY e e b
93504—' ctitﬂ-g)aauiksﬁ)_abld%@(@)){w-hﬁtiedgawl oa ipartidily -0 Hy gaturated 3-
t ?—Y{D@ﬁger hels 0)%@ eﬁ,dzrf B?E&Hﬁ%pﬁﬁﬂl@(rﬁﬁtw@q 2-18%1 ni d
an/@? Br%gga% b 6‘32% riilrg};\!}/hé%%é’ia héigty MG ptBR4NP SiBdRuted,

4- [ 9- pnREhand &5h daken) togetimrdbin aapttalyl or fally saturated 3- to
%ﬁ%éﬂbgﬁqjéclager&ﬂ%ﬁé fho's B or BAMBRHErLS 15505: ring, or a 4- to 6-
membered lactam ring, where said heterocyclic ring, said lactone ring and
said lactam ring are optionally substituted and said lactone ring and said
lactam ring optionally contain an additional heteroatom selected from
oxygen, nitrogen or sulfur;

Y is -NR*""-, where R*"" is a hydrogen or a chemical moiety selected
from the group consisting of (C4-Cg)alkyl, (C3-Cs)cycloalkyl, (C+-
Cs)alkylsulfonyl-, (C4-C3)alkylaminosulfonyi-, di(C4-Cs)alkylaminosulfonyl-,
acyl, (C1-Cg)alkyl-O-C(O)-, aryl, and heteroaryl, where said moiety is
optionally substituted;

Z is a bond, ~CH,CHa-, or -C(R*)(R*®)-, where R* is hydrogen,
cyano, hydroxy, amino, HaNC(O)-, or a chemical moiety selected from the
group consisting of (C1-Cs)alkyl, (C4-Cs)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-
C(0O)-, (C1-Cys)alkyl-NH-C(O)-, (C4-Cy)alkyl)oN-C(O)-, (C1-Ce)alkylamino-,
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1-[9- (4-chl orophenyl ) - 8- (2-chl or ophenyl ) -9H puri n-6-yi
]-3- ethyl am noazeti di ne-3-carboxylic acid am de; 5

wQ@ 2409408723 hl or ophenyl ) - 8- (2- chl or ophenyl ) - 9H peR€T/IB2663/104619

]-3- isopropyl am noazeti di 8- 3-carboxylic acid am de;
1-[ 9- (4-chl orophenyl ) -8-(2-fl uorophenyl)-9H purin-6-yl
]-4 isopropyl am nopi peri di ne-4-carboxylic acid am de;
1-[ 9- (4-chl orophenyl ) -8-(2-chl orophenyl )-9
G i )alkghyding-, (Ca-@g)opsibalki/laopnpe ricdiangnd-~, cayltoxy! i ¢

' 1 de; . ,

By TamiT-oPeisRRA GE2kuoginn. SPOIEIRATYs A Rtk o
%w Qa’t&rat@di 8PYd BT ERBERRT hélieRSoydics Ainbiox ph RIS dully
ﬁattgatw%ﬁp&mﬁm@b@mﬂ c@riocyiicoingpwbae Saigrnpiety is-aptipnally

]f ol %r%yl am nopi peri di ne-4-carboxylic acid am de; 15
ﬁ@ P ¢hl orophenyl ) - 8- (2-f1 uorophenyl ) - 2- met hyl - 94 p

u r:j noGWF Jalkden togethieo mitha i nROT PR, 8 RE* foraey Hesubl] &
aci d am d
In?tbyléﬂeé’rﬁldéﬁoﬁh@'hﬁﬂ)y-l@? bride@.cibhenyl ) - 9H puri n- 6- y!

1;1 pﬁ“ﬁ 94 hfdgeny HRERES-. B BRHenRaAIAskty Seideled from the
QIGLWGMSIEWQDOW@MEMB%\(CQF ‘tﬁh-ﬂsﬁﬂik'}d@@(@*‘*(@#*@ﬁalﬁywH-

£p: (G BRLETR) Bbp elfrasippamig onr il salleetph o

iad de;
b sl g o) sy o

memberged carpogystlic dingewinecasaldwoieéy scoptionaily sy baﬁtuted

' n6op P s ERRAr L ROAR o) RE. 3 BET oA pb el

ametdgliene bridge, or an ethylene brldge
1-{1- hgf (4- chI or ophenyl ) (2-ch] orophenes -9H purin-6
-yl ]- R isHy Qﬁrb@wmm wcirow 1anainRa HalyRé©)-, or a chemical

“rgb é&]s(eiecﬁg%‘ﬁr %PH%”@{ blip&driisting FRELCRIRNY {3 - LTy N
acgioxp gcyh ki CyalkplO- (@} ek -G4)plky-NHE( QY (Di-0g)alkiDN-
BB, S e L35 b e ey
Btafingd af‘yl(c"a C,)alkylrhipBh el oy Re-CHatkykarflno-, aryl,
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where said
moiety is optionally substituted; and

- R*is hydrogen, HaNC(O)-, or a chemical moiety selected from the
group consisting of (C1-Ce)alkyl, acyl, (C1-Cz)alkyl-O-C(O)-, (C4-C4)alkyl-NH-
C(O)-, (C4-C,)alkyl)2N-C(O)-, aryl, heteroaryl, a partially or fully saturated 3-
to 6-membered heterocycle, and a partially or fully saturated 3- to 8-
membered carbocyclic ring, where said moiety is optionally substituted,

or R* or R* taken together with R*, R*, R*, or R*® forms a bond, a

methylene bridge, or an ethylene bridge;



10

15

20

25

30

1-[9- (4-chl orophenyl ) - 8- (2-chl or ophenyl ) -9H puri n-6-yl
]-4- phenyl piperidin-4-ol; 5

wWd20me/0338k3 1- [ 9- (4- chl or ophenyl ) - 8- ( 2- chl or ophePgT/)B2863/(94619

urin-6-yl]- piperidin-4-ol174
8-[9- (4-chl orophenyl)-8-(2-chl orophenyl)-9H puri n- 6-yl
]-1-isopropyl- 1,3,8-triazaspiro[4.5]decan-4-one;
8-[9-(4-chl orophenyl)-8-(2, 4-d
i chl oeqysteempaceuisallyadcaptbye pall théreof, a prodrug of said
i SO ri azaspi,r o
SO Bop Y B By DR S BBt COmPBUPF riald st or
kagrﬂg -4 oxa-1, 9-di azaspi ro[ 5. 5] undecan- 2- one,
6- (1- benzyl pyrrol i di n-3-yl oxy) - 9 (4 chl orophenyl )-8-(2
, 4- dlchlorophenyl) 9H- puri ne;

9 (4- ahl orq eaoq%d((é’é%ﬁ%qh%rlﬁﬂ%m}\n 3-yl oxy) - 8-

(2, 4- "di chI

6- 1 ﬁ{ X |buch%? 9%4E)49Whim ﬁwﬁf‘; aré 2adh ificepleadepfieny|
urin an C oropnen
qusa%apwew?)-ean ipBAth%§u %@)f/ﬂ(%?e Ce)@'&;yla?c1-c4)alkyl NH-

@Eéﬁ”@?g«% @‘ggik@?q phabl e salt thereof or 18 szl vat e

ound or sald salt.
phar mac emherda‘fcomtﬁfﬁchskan tmgetfmrp/mtlsR 'y R'T) R4, ooRfofomis a

Borfion Fethides bpRGe SRR PSP Bopt bl o salt of

sai d §oERMRIY.0R*E3 g r%wgém@r Qbhémm%l"n"(@bﬁl éHIected from
hydrate of said conpound, said prod ru& bor said salt
Yy

Hreigrarip @nsmﬁlagmid@m(}sd%lkyiy %c@e)wgll@a x&ln&aéalkylsulfonyl

A HE Do SRRLI g0 TGRSR, BEy ko

M@on@mum@ hbteaganml, vﬂ&lre@a&ﬁnfd étmisioptiomdllyrsubstititgd;or
parti al 2Q04/,037823 P JI B20 §/ 004619, 179 % goni st

an op¥dgd (ﬁt Xﬁo -swhete Ropand Rer §e eagk independanip
gg@[% a?l(ﬂiiﬁg;gg’"%go%%ﬁéﬂys@tg&ﬁ&ted](& -A)&RYP e, Rikyl-NH-
C(O)-, or ((C4-Ca)alkyl)2N-C(O)-,
or either R* or R*® taken together with R*®, R*, R*, or R* forms a
bond, a methylene bridge or an ethylene bridge;
a pharmaceutically acceptable salt thereof, a prodrug of said
compound or said salt, or a solvate or hydrate of said compound, said salt or

said prodrug.

5.  The compound of Claim 1, 2 or 3 wherein Y is -C(R*)(R*")-,
where R* is hydrogen, cyano, hydroxy, amino, HoNC(O)-, or a chemical
moiety selected from the group consisting of (C4-Cg)alkyl, (C4-Ceg)alkoxy,
acyloxy, acyl, (C1-Cs)alkyl-O-C(O)-, (C4-C4)alkyl-NH-C(O)-, (C1-C4)alkyl)2N-
C(0)-, (C4-Cg)alkylamino-, ((C4-C4)alkyl)2amino-, (Cs-Ce)cycloalkylamino-,
acylamino-, aryl(C+-C4)alkylamino-, heteroaryl(C4-C4)alkylamino-, aryl,
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle, and a
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RNII''\ NA NN R4 s (1c/d wherein A and B are
each independently a phenyl substituted with 1 to 3

wa@ewgossaent s i ndependent|ly sel ected from t he BCDUBR003/004619

consi sting of halo, (Cl- 1075C4)al koxy, (Cl-C4)al kyl,
hal o- substituted (Cl-C4)al kyl, and cyano; Rl is
hydrogen, (G -C4)al kyl, hal o-substituted (G -C4)al kyl,
or (Cl- C4)al koxy; and R4 is hydroxy or halo. 15 13. A
pantipbyodfulf seturatech3{ b BmerRbered!'carbbcyelicBIng, @heréiNaid

O A and B are each independently
E‘Otﬁ%SFy‘PMV b?%t(‘j' §&th | to 3 substituents
I ndepﬁm@mycﬁmg@fh qq}r\@@l d&t%v 4 Bﬁer%'ic,%\ll m&@@%é}éétag f&m the
hal o, (Cl- "C4)a I kyl -substituted

groupCHNaIsting Of éﬁd-QB lyg; aenid GAﬂZQ)aMI @3@8@3 (C4-Cy)alkyl-NH-

Ri0b: CnerrtOR G @ arfarielorO4f) P Bty Ol oo >

1 Greidinberedrhdterelcleg and & sartiaky opfnmgilsbvtm'etw 3d10S81f der
which is 5 nodul ated by a cannabinoid recepto
AeMResRd serhaeysl Hag swbenepyaid imejetyre optionally su bSt'tUted

or R* and R*" taken together form a partially or fully saturated, 3- to
6-membered heterocyclic ring, a 5- or 6-membered lactone ring, or a 4- to 6-
membered lactam ring, where said heterocyclic ring, said lactone ring and
said lactam ring are optionally substituted and said lactone ring and said
lactam ring optionally contain an additional heteroatom selected from
oxygen, nitrogen or sulfur;

a pharmaceutically acceptable salt thereof, a prodrug of said
compound or said salt, or a solvate or hydrate of said compound, said salt or

said prodrug.

0. The compound of Claim 5 wherein

R*®, R®, R*, and R are all hydrogen; and

R* and R* taken together form a partially or fully saturated 3- to 6-
membered heterocyclic ring, a 5- or 6-membered lactone ring, or a 4- to 6-
membered lactam ring, where said heterocyclic ring, said lactone ring and
said lactam ring are optionally substituted and said lactone ring or said
lactam ring optionally contains an additional heteroatom selected from
oxygen, nitrogen or sulfur;

a pharmaceutically acceptable salt thereof, a prodrug of said
compound or said salt, or a solvate or hydrate of said compound, said salt or

said prodrug.

7. The compound of Claim 1 wherein R* is a group having
Formula (IC)



step of admi nistering to an aninmal in need of such
treatnment a therapeutically effective anount of a

wa@eomostsas of Forrmula (1) B RN 1 /-A N NeCRB2003/004619

5

10

15

20

25

to wherein Ais an optionall6y substituted aryl or an

optionally substituted heteroaryl; Bis an optionally

substituted aryl or an optionally substituted

heteroaryl; 15 Rl is hydrogen, (Ci -C4) al kyl

hal o- substituted (Cl-C4)al kyl, or®(Cl- C4)al koxy; R4

is (i) a group having Fo ?Ia (YA 6or Formula (1B) O

4a RAf N\~ R4b R4Af R I\ R4b' R4Af R4D'

z"Y~"' X z"Y~"x (1A (IB) 20 wh é R4a i s hydrogen or

(G -C3)alkyl; R4b and R4b' are each independently

hydr ogen, cyano hydroxy, amtpo, HZNC(O) -, or a

chem C ty sel ected fromthe group V\D 2004/ 037823 .
0 496@9?80*118'1 Riest!y hydirgqneer Cyas)rikyl, and R' is

@1"%?'%’& 1< Rnf’%%b@wd %¢%@k§§%@%&1 ?(é Alkyt-, (-
C4)a|kylam|no(C1 -Cy)alkyl-, di(C4-C4)alkylamino(C+-C4)alkyl-, or a partially or
fully saturated 4- to 6-membered heterocylic ring containing 1 to 2
heteroatoms independently selected from oxygen, sulfur or nitrogen, or

R® and R®, or R® and R’ taken together form a 5- or 6-membered
lactone, 4- to 6-membered lactam, or a partially or fully saturated 4- to 6-
membered heterocycle containing 1 to 2 heteroatoms independently
selected from oxygen, sulfur or nitrogen, where said lactone, said lactam and
said heterocycle are optionally substituted:;

a pharmaceutically acceptable salt thereof, a prodrug of said
compound or said salt, or a solvate or hydrate of said compound, said salt or

said prodrug.

8. The compound of any one of the preceding claims wherein A
and B are each independently a phenyl substituted with 1 to 3 substituents
independently selected from the group consisting of halo, (C4-C4)alkoxy, (C4-
Ca)alkyl, halo-substituted (C4-C4)alkyl, and cyano;

a pharmaceutically acceptable salt thereof, a prodrug of said
compound or said salt, or a solvate or hydrate of said compound, said salt or

said prodrug.

9. A compound selected from the group consisting of

9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-6-(4-pyridin-2-ylpiperazin-1-
yh-9H-purine;

9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-6-(4-pyrimidin-2-ylpiperazin-
1-yl)-9H-purine;
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C6) al kyl ami no-, ((G -C4)al kyl)2am no-,
(C3-C6) cycl oal kyl am no-, acyl am no-,

wW@eao(8B234) al kyl am no-, heteroaryl (CLl- C4) al KyPEriB003/004619

aryl, 5 heteroaryl, a partidally or fully saturated 3-
to 6-nmenbered heterocycle, and a partially or fully
saturated 3- to 8-nenbered carbocyclic ring, where

said noiety is optionally substituted, or either R4b

or R4b- [QI(al@ﬂbrbpgehiﬂg}B (@--dHiosdeeniROH-p i -6-yl-piRetazine-2-
forms a baond, % Qa 5 yl ene bridge, or an ethyl ene
pRibgeic agdnehylaniigRd, - cH2OH2- or - O( Rdo) (R4c' ) -

wher e Ffﬁ%ad?ﬁor%éﬁenm-g azecglg@rgfﬁgﬁgiy@gﬁahha{ ehylsogen,

cyano, r oxy chemical noiety
emymmmdaﬁemlmemecgtbowlo:wdmmdeg of (C| CG) al kyI

(c1 )[QT(é ﬁwﬂﬁpﬁé@@‘% (z(%m@iﬂ%w@f Kﬁl’b@dﬂ

(s%r ahlnd=28ti8pe-3-ehfdekyldaid)sahigel ani no-

) cycl oal kyl am no- ac | am no-

c4) al R;[Equlrrboroph@wlaﬁa(ﬁyﬂt(mpmow Q&ﬂréuﬁn(w@ yil-4r yl |

BShER bRl AR baflic 2 Ui B U O Ful 1y
sat ur at{ed4ThlidropBenyiBaReachicaphenylg-oiHpuring-ylpler e

said nojety is optl onal)lﬁ%' substituted, 20 or either

Rfftpyéﬁmm@pﬁtf% IGHRPAEE afG AMIERS, Rde', R4f, or R4f
f . 19RL &/11-4-
o B i ROt
p{fahinepiperidiner araebGddic sacit! &hitle; are each

B o T S

dﬁ?lérﬁﬁ%ipﬁrid?%-@%a@@xﬁéa@@%ﬁ@é (Cl1- Co) al koxy,

acyl oxy (C ) al

c4) al R;[B (mwfﬂzqrophenyl MZ%%DRMOM@@W 9H-purin-6-yl]-4-
b A e liie e boRu e St PV

4) al K}{Q«’immlbrophehﬂMa(rzwl'ﬂcﬁibpﬁéhﬂb-lgﬁ pOtimG-yl]-4mytrolidin-1-
het erQary partia or fully saturated 3- to

ELWE%@'FEU‘LH@EMBS/@P@ 3/'fa'|¢8uel 30 partially or fully
saturg HJQ%%W&% ﬁeﬁﬁgﬁ epehI G F\eﬁy}j Wp%ﬁg% ere

sai d 'nol et pt ohal y substit 037823
emwamopmemmg-catm(ydm akitbamite; R4d' taken together

form ?[Bazrt I ro henylS g'(& grtolf) ﬁ?QH ~-purin-6-yl]-4-
isopropylaminopiperidine-4-carboxylic acid amide;
4-amino-1-[9-(4-chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yl]-
piperidine-4-carboxylic acid amide;
1-[9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-yl}-4-
methylaminopiperidine-4-carboxylic acid amide; '
1-{1-[9-(4-chloropheny!)-8-(2-chlorophenyl)-9H-purin-6-yl]-4-
phenylpiperidin-4-yl}-ethanone;
[3-[9—(4-chlorophenyl)-8—(2,4-dichlorophenyl)-9H-pu-rin-6-yl]-3-
(10,50,60)-azabicyclo[3.1.0]hex-6-yl}-dimethylamine;
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3- to 6-nenbered heterocyclic ring, a 5- or 6-nenbered
| actone ring, or a 4- to 6-nenbered |lactamring,

wobedmssad d heterocyclic ring, said |actone rPODIBE2E/004619

said lactamring are optioh®@ |y substituted and said 5
| actone ring and said lactamring optionally contain
an additional heteroatom selected from oxygen,
nitrogen or sulfur, or Yis -NR -, where R4d" is a

hy dr oglet-@-chlossrhany B8-frloyophesiybe e LirinerytlHe(4gr oup .
i | kyl C3-C6 | oal kyl

q@?’f'@%@ﬁé & r %a (>C/:1 C(3) al kyl) ;?/ncngzul %/onyl
di (Cl 11®- @3¢l&ibkmmmyr)®(ﬂ -EloydpherdydH-purin-6-yi]-4-

al kyl -O-C(0)-, aryl, and heteroaryl, where
&’g& O&’?’)‘? [‘ﬁnf‘sdoptl onal | y substituted; Z is a bond,
CH2 4
. CH2CEnendl - GBI SO SRARARN MG
peTd)-4;ol; or a chem cal noi ety sel ect ed fromthe
0 o1 S e ek SR o s L oo

Bltlixradditold. I kyl ) 2N-C( O
?g t éy‘iaal Kyl am%%qcahéﬁn%) ?:4) Zﬂ %<yl ag( nzn-

Oyt erophenyis-(2, “cljdheoropbenyixoi- - @R-6-yI]-1-

%ﬁéﬁxé Cl-A4) al kyl am no-, aryl,
eter ary?ISnt?'azagﬂ Oﬁé%?‘{f‘yéc?&' %l?l Fy saturated 3- to
6- msn’@e[ee(d mzo@pnenym%r 2a¢mo@p11@npargH plikid-62y1] ﬁ%éﬁhyi 4-
sat rated 3- to rrenbered carbocyclic ring,
5 |'%71%$plr§[%@i-‘ﬂ6ﬂ%ﬁﬂ 9-Q\@stituted, or eit her R4e

ggrﬁﬁe (1t%ég-%@,lﬁg@r%ﬁﬁﬁe{; AR P@g%h@fb%gﬁn@ﬁ% (L5 Foo
dichttyephemy)- S puaine; R4F are each independently

chem Saf-sHiSEPPead Bt cianis BrelgoimlobRsesti ng of

Gichioropaé e )- 9H(;Qﬂrm€=6) al koxy, acyloxy, acyl,

(C1-C3) al kyl - O O-, (Ci- C4)aIkI-NH-C(O)-

( ( C1- SApEiBoxy28 ojorophegiyl)-84 - dychhumpraenyl) 9H-purine;
hd Cl- C4) al kyl ami no-, (C3-C6)cycl oal kyl ami no-,

acyl am no-, aryl (Cl- C4) al kyl am no-,

het er anhddﬁ&pﬁéhﬁ) BMQﬂndlﬁhbropﬁéﬁyl) @%Jﬁﬁbﬁéﬁagwpurﬁ‘le

partlally or ful saturated 3-

het er d&Ver 'Eacwoz’éwpma ble ﬁﬂr"}hemfag/amlsat@ orlg@ratedf

Fai@ U SHsdigkhly, saturated 3- to 8-menbered
car bocyclic ring,

10. A pharmaceutical composition comprising (1) a compound of
any one of the preceding Claims, a prodrug of said compound, a
pharmaceutically acceptable salt of said compound or said prodrug, or a
solvate or hydrate of said compound, said prodrug, or said salt; and (2) a

pharmaceutically acceptable excipient, diluent, or carrier.

11. The composition of Claim 10 further comprising at least one
additional pharmaceutical agent selected from a nicotine receptor partial



where said noiety is optionally substituted, or either
Raf or R4f taken together with R4b, R4b', Roo, or Roo

wo oroam3m2hond, a net hyl ene bridge or an et hyl eP€r/1B2003/004619
bridge; or 5 (ii) a group h&ving Formula (1IC) RS 4-C
<R6 R7 (IC) where R5 and R6 are each i ndependently
hydrogen or (Cl-C4)alkyl, and R7 is (CT-C4)al kyl -
hal o- substituted (Cl-C4)al kyl -

(&&Jorfigt) ahkopioi@ @ht%rﬁétkéﬂd'opah@ﬂeﬂg@: agent, an ADHD agent, or an

C4).al kyl am no( C1- C4) al kyl -

o@’%"t@ besiiyA%8Ntam no( C1- C4) al kyl -, or a partially or
fully saturated 4- to 6-nenbered heterocylic ring
containing 1 to 2 heteroatons independently sel ected
from okd.genA cempaundaf Furinudg ere/dor RS and R6 or RS
and R7 taken together forma 5- or 6-nenbered
| actone, 4- to 6-nenbered |actampPor a partially or
fully saturated 4- tor&: 15yne red heterocycle
containing | to 2 heterogfonsyi pendent|y sel ected
from oxygen, sulfur or niirogen efe said | actone,
said | actam and said he yCtN are optionally
substituted; (iii) an am nol group substituted with one

5 Or nore substltuents i ndeg® ndently selected fromthe

group consisting of (Cl- 08)@ aryl (C1- 20
C4)al kyl, a partially or fu C{)3/)saturated

(Rereh) cycl oal kyl , hydroxy(C1l-C6)al kyl,
(C1- G3) al koxy(C1-C6)al kyl, heteroaryl (Cl C3) al kyl, and

a ful 1A aod Bare ¢agh lyldepamdnratyeai phenydrsmmjsmwed wnth(1 103

Epsfrbeltd Poctendh Rl hesien o Bs Sloud Shibogaie. -
10 moslkeky f(@1ra4)éik9lr ﬁéhbrsdlféllu%é! chc@syalkyl 2§n@eyéw@

(C1- al kyl am no, Co6) al ky

(Cl- CX3'dp Wﬁfﬂﬂ%&?i C4Ietﬂ3ylct3§lafwsgmt¢@fﬁ}+ Ca)alkyl, or (Cs-
@4§é|@ | kyl)sul famyl, acyloxy, a fully or

parti aI 'y saturated heterocycl e, and a fully or

parti &%y hydtaxyadrdilaycl oal kyl ; WD 2004/ 037823
PCT/ 1 B2003/ 004619 184 a phar maceut i cal | y acceptabl e
salt thereof, a prodrug of said conpound or said

15 salt, 180 asebmpbendbr Pyfhakgqsf Sai d compound, said

salt or
R1
NA\IN
B X
H/H)\CI
HNYO
A
(1b)
wherein
20 A and B are each independently a phenyl substituted with 1 to 3

substituents independently selected from the group consiéting of halo, (Cs-
Ca)alkoxy, (C4-Cs)alkyl, halo-substituted (C4-Cy)alkyl, and cyano; and



said prodrug. 5 15. The use of a conpound of Fornul a

(I'l) in the manufacture of a nedicanent for treating
w@2esemee, condition or disorder which i s nodedEHIB2003/004619

by a cannabi noid receptor #itagonist B RNN Il \ NA

NN R4 (Il) 1o wherein Ais an optionally

substituted aryl or an optionally substituted

heteroaryl; B is an optionally substituted aryl or an

opt i orRl isyhysinbestn, t(Gh-2k )alkplt baasybstitutBd RC1iGx Al og6y-

g-\%%alkyl hal o-substituted (G -C4)al kyl, or (d - :
‘))3 R 3>’<y R4 is (i) a group having Forrmula (I A) or

Formula (IB) x 4a O R4f N\~ Rob R4f R Rob R4f I\ R4Db’

R4f Rob' z"Y'X z X (IA) (1B) 20 where Rd4a is

hydr ogh orA mth@j’% tkgatingra Bisgage Ragnditipreoedishrder which is

s pOREREEO] P g b RO e bR R AR Wy Tl Carpisin e
Wb 2 00 44 Si28n §ET AhB 3 POIEIPof dfdh treatment a

therapeutically effective amount of a compound of Formula (1)
B
R\_ N
\“/ X
N~
R*
(i)
10  wherein
A is an optionally substituted aryl or an optionally substituted
heteroaryl;
B is an optionally substituted aryl or an optionally substituted
heteroaryl; |
15 R'is hydrogen, (C+-Cy)alkyl, halo-substituted (C1-Cyalkyl, or (C4-
C,)alkoxy; |
R*is

(i) a group having Formula (IA) or Formula (1B)

O

4f v{M ab 4f R* 4b
R >/N R R R
R K R R RY

(1A) (1B)

20
where R* is hydrogen or (C4-Cg)alkyl:

R* and R*" are each independently hydrogen, cyano, hydroxy,
amino, HaNC(O)-, or a chemical moiety selected from the group
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consi sting of (Cl-C6)al kyl, (Cl-C6)al koxy, acyl oxy,
acyl, (Cl-C)alkyl-O C(O-, (CL-A)al kyl-NHC(O) -,

w@ gb4a3wad kyl ) 2N-C(O) -, (Cl- C6)al kyl am no-, PCT/IB2003/004619

((C1-A4)al kyl ) 2am no-, (C31816) cycl oal kyl am no-,

acyl am no-, aryl (Cl-C4)al kyl am no-,

heteroaryl (Cl-4) al kyl am no-, aryl, s heteroaryl; a
partially or fully saturated 3- to 6-nenbered

het er coysisting ob(H-Ge)plyt, i(@h4Gs)akosxyw lacylosyit acydt (€ -Gs)atkyl-O-

ont 1 oty GrReETR R CBI apertera RUBRE e ke

t oget BgyaliAMindd e CRER) alkﬁ%&m.ﬁé i csjc,%mél@lé}ﬁmdy a

nmet hyl ene brldge or an l ene brid

bond, acYiREMEE, aoi( C1@ml¢sy!(amcoa he@mené(@a&daﬂ@'amm- aryl,

o SRR, b SRR S M gl

the gasdip grtislysér fog efatu(ré}bd@)talsm bdréd ca@mGdyeny Ying,
acyl gxx mﬂ ysdé:l C% al ky errz Clr C4) al ky)}lé ng

c(O-W Qﬁa'@@‘alleiwﬁ)oﬂﬂoﬁebj SUbit@ite%) al kyl am no-

di (Cl 15 ¢ qpAeN @yaf af
acyl am no-, ary ( 1- )gé%}l] gﬁeg%«?r{\ﬁﬂlu i ’eFEn TR, orR
het er foamgi d iR 4) aicklyflame bddge aorydn elm@'terlr'rbedm%ge, a

artiall r.f |1y safurated 3- tQ ere
Eet er ocy%:/l ﬁ%ﬁ’%’ ‘S%!?‘{:ﬁan Py Gﬁ’ifl{&f - SBbeReRepnsl RiGare
8- nme d t
o rendgaphepshaGty ”&%"f"%ﬂo‘%ﬁ‘@% hé?@xaa@?*%”?@
t oget ¢eamigat moety sefested frem theqgroma consisting ok (BeBd)alkyl,

sul 1 A CrE Rl 0B Rl e b e AT O i T RAH-
are e@cm )-i a@e@mlkmﬂwcww ws%)anwmmdly@h(@w
am no hem cal noiety selected from

t he g¢6aﬂ<y@dn@99t(pn&az¢ycd@k>éemg aﬁﬁ)ﬂfmmo- aryl(Cs-

(S5 i A B S L SRR .
(Cl qﬁeraalkwbafullysaturdte(dca—to@brtdnkbéremhmerocycle and a
04) al %])féﬁé{ quw ?i%’r%ﬂ C@I fﬁ9|°§ﬁ¢%’0"0§991 where

het erad yhoie® ls%hbhéw éﬁﬁltd‘té&' y saturated 3- t0
6- menber ed heteroc cIe and a 30 partlally or [y

sat ur at ed F-either & frenBe) @&eﬂé@%b%Mtb RTRY, \R14 rag R
sal (l BhE Bl LRI bidReb! A ehientbAGHE, 037823
Y is oxygen, sulfur, -C(O)-, or -C(R*}(R*¥)-, where R* and R*

are each independently hydrogen, cyano, hydroxy; amino, HoNC(O)-,
or a chemical moiety selected from the group consisting of (C+-
Ce)alkyl, (C1-Cs)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-C(0)-, (C4-
Cs)alkyl-NH-C(O)-, ((C4-C4)alkyl)aN-C(O)-, (C4-Cs)alkylamino-, di(C;-
Cs)alkylamino-, (C3-Cs)cycloalkylamino-, acylamino-, aryl(C+-
C4)alkylamino-, heteroaryl(C+-Cy)alkylamino-, aryl, heteroaryl, a
partially or fully saturated 3- to 6-membered hetero‘;:ycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where
said moiety is optionally substituted,
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WO 200g9/03125- or 6-nenbered | actone ring,

186 or R 4d and R4d' taken together forma partially

or fully saturated, 3- to 6-nmenbered heterocyclic

or a BETARR003/004619
6- menbered | actamring, wh#&2e said heterocyclic ring,
said lactone ring and said lactamring are optionally
substituted and said 5 | actone ring and said | actam

ring optional I contain an additional heteroatom

sel ect ed f ooR‘baygy &I taiketrrtmgemejrfosulafplartlaldyowfully satiRated,

el ecoel STORTPRECERULPVRILTIS0 @ 6F CUPTERyeq aptane ring

(C3- choal
(S %g glwk ;(?’g nghﬁgwgglrédgﬂaf@}ﬁlr{@y l\/\?ﬁéré %ﬁbd heterocyclic ring, said

C3) Ial ley:lt@na rr:lﬁsi ahé said lactame ying e(reidbp@emaltl)kwbmmted))and said
ary et e ere sai ie opt,i

2 Ubst ttHhetiiG 8ha 35 kS HEaa o nay fotiairtal Bfional ¥
wher eh&é@o@t@dw w@ctedarcﬁn Nﬁ?em ﬁdﬁ@géﬂ@ﬂ%hwumbdf ogen,
cyano, hydr o or a chem cal noiet y

sel ect ed f?(d {Wh@recanﬂ?s@ ihwgragen(atia chemmehmaje

( Cl C%%Eﬁ@‘f}’ormﬂﬁ%b@p c@f%%hré@aqﬁ@éwké% %e%ycioalkyl
(CI C@ﬁck%dl‘@l'lﬂkmfl@ﬂyl 0'((3(1@13)3113‘9%@1'1!'056536“0”!@’ di C1-

08 al Sy AN Bt eyt (or Lo h@@h)n@ryl a1

het er payey, 6arKﬁ wHERE tsbfﬂ rlnlﬁ id H;%tlbd’n flt‘ﬁ?’ed’3

6- menbered héterocycle y or fuIIy
saturated 2ds acbmdneﬁb'bﬂé‘ti ,cmr—&ﬁde(RE )+ whgre Wigaad R*

said npi e i t|o substltute or eithe

o ol S rReREe MBS HaR by Rvady e, sRE o)
f or meoga lBABEHIcR nﬁ@étlyyéeepétﬁe@ oS heP§rodip @IristRgeof (C-
bridge; and R4Af and R4f are each independently

hydr o@@alkyb;xgm&s)m@m@yloxzzsa@rh Ko CH@N@( @-C(O&rr (G-

RN OF BRI, 2 ARS8 fE -
(o oea Yalkgid mido- QO@)Ca)cy(dZialBﬂéailm@LL abitafifd-; aryl(Cq-

di (c1%ﬁ%{ %&émf%ogoaod@ % la,{%g{o;hgieroaryl a

acyl agddity offull Cg%@ﬂu@@daéhbl @lmér?'f/?lﬁereg heheroc cle, an a_

het eroar yl (Cl ) al kyl am no- oary ,
par t i partiglhoer fully Ispturatedr 3t todB-Brenloerédmambecyetic ring, where
het r &5l %&etyvl\g)o%(f)grﬂ'élglsguans%ltutcg/ | B2003/004619
or either R* or R*® taken together with R*?, R*, R*, or R*
forms a bond, a methylene bridge or an ethylene bridge; and
R* and R* are each independently hydrogen, cyano, hydroxy,
amino, HaNC(O)-, or a chemical moiety selected from the group
consisting of (C1-Cg)alkyl, (C4-Cg)alkoxy, acyloxy, acyl, (C4-Cz)alkyl-O-
C(O)-, (C1-Cy)alkyl-NH-C(O)-~, ((C1-C4)alkyl)oN-C(O)-, (C4-
Ce)alkylamino-, di(C+-Cs)alkylamino-, (Cs-Cg)cycloalkylamino-,
acylamino-, aryl(C4-C,)alkylamino-, heteroaryl(C4-C,4)alkylamino-, aryl,
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle,
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187 and a partially or fully saturated 3- to
8- nenbered carbocyclic ring, where said noiety is

wWopiotosmkd y substituted, or either R4Af or RAf PEREBR003/004619

together with Rob Rob R4AC 18r Roc forns a bond, a

nmet hyl ene bridge or an ethylene bridge; or s (ii) a
group having Formula (IC R5 = CR6 R7 (IC where
R5 and R6 are each independently hydrogen or

(C - Chph lowtialigny fLE‘Wy Sétura(t&i 3040 8lrkgmbered carbocyclic ring,
hal o- substitutéd (CI-C4)al k

( C1- Gaheriekapiy (Eieig4s apkonally %L{bﬁtlil{jed

C4) al kyl am ng key,l 4b Ab’ méc Ac
di (CT-C4) af’ k%}ﬁ‘%'nﬁ%@% éﬁ'}‘eﬁ‘ t?/(‘?ethero\fmg I:\)parthl aIRIy %rrR
ful | Yok urissrel] odmettylénatbritigs edahethyleny bridgei vg
containing 1 to 2 heteroai% i ndependently sel ected
f r om @kygeh 9raiR paying Fopmy Q@h or R5 and R6 or R?
taken together forma 5- or 6-ngmbered |actone, 4- to
6- menbered | actam or a artialnﬁ/ or fully saturated
4- to 6-nenbered 15 h (0)¢ R@ontaining | to 2

het er oat ons i ndependent|y sel ested from oxygen, sulfur
or nitrogen, where said |actone,; said | actam and said
het erocycl e are optionally @ stituted; (iii) an amno
group substituted with one br’nore substituents

Wg%?é’clgﬁ‘éﬁﬂtR%t’éQielfbhté?deg%M&ﬁtlylehky@wmm oDn(G4- @n)aﬂgﬂ and R is
thI-Cy)a stitteny Gy G ?ygy}/(w G EARGL @, Syt (-

%c%i‘%%'f‘ﬁ% @?ﬁéﬁ“ﬁ‘ky BhCrjmy R §@§;r@9)a§4tyl\‘gbr)a/partlally or

full @@Mr@ﬂbd&uteraﬁcryarh!eaeredrhe(t?em):ykti;mn(lmon%}mngw tog? oup
substi t ut t t1t
hriepraTnHSP eIy sl e oL oRYdsith SUBRL L pitrogen;
hyd Kgxy R Gh ab.k Inaenbered
07 (( Y RE S RK AR R ko Mdeior fSim Spabhg metnbere
@iﬁmiekyﬂ o Bfrapyiberel (e(o@moal) a|p|aytpeyllylﬂrff|allw$atus§a;t9ﬂ<§x§° 63

i 8RRk ekt 5 ROIC B Burfiiants
BEIECR2P83 59464 IsulBSr nitrogen, where said lactone, said lactam and
said heterocycle are optionally substituted;

(i) an amino group substituted with one or more substituents
independently selected from the group consisting of (C+-Cs)alkyl, aryl(C+-
Cs)alkyl, a partially or fully saturated (Ca-Cs)cycloalkyl, hydroxy(C4-Ce)alkyl,
(C+-Cs)alkoxy(C4-Cs)alkyl, heteroaryl(C4-Cs)alkyl, and a fully or partiaily
saturated heterocycle; or

(iv)  an (C4+-Cg)alkyl group substituted with one or more substituents
independently selected from the group consisting of hydro'xy, (C4-Cg)alkoxy,
amino, (C1-Cs)alkylamino, di((C+-Cs)alkyl)amino (C+1-Cs)alkylsulfonyl, (C4-
Cs)alkylsulfamyl, di((C4-Cs)alkyl)sulfamyi, acyloxy, a fully dr partially
saturated heterocycle, and a fully or partially saturated cycloalkyl;



a pharmaceutically acceptable salt thereof, a prodrug
of said conpound or said salt, or a solvate or

whyanasms2df sai d conpound, said salt or said peDUB2¢004619
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a pharmaceutically acceptable salt thereof, a prodrug of said
compound or said salt, or a solvate or hydrate of said compound, said salt or

said prodrug.

5 - 15.  The use of a compound of Formula (II) in the manufacture of a
" medicament for treating a disease, condition or disorder which is modulated
by a cannabinoid receptor antagonist
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A is an optionally substituted aryl or an optionally substituted
heteroaryl;

B is an optionally substituted aryl or an optionally substituted

heteroaryl;
15 R" is hydrogen, (C1-C4)alkyl, halo-substituted (C4-Cy)alkyl, or (C+-
Cs)alkoxy;
R*is
(i) a group having Formula (IA) or Formula (I1B)
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where R* is hydrogen or (C4-C3)alkyl;

R* and R*" are each independently hydrogen, cyano, hydroxy,
amino, HaNC(O)-, or a chemical moiety selected from the group
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consisting of (C+-Cs)alkyl, (C4-Ce)alkoxy, acyloxy, acyl, (C1-Cs)alkyl-O-
C(0O)-, (C4-C,)alkyl-NH-C(O)-, (C4-Cs)alkyl)}oN-C(O)-, (C+-
Ce)alkylamino-, ((C+-Ca)alkyl)zamino-, (C3-Ce)cycloalkylamino-,
acylamino-, aryl(C4-C4)alkylamino-, heteroaryl(C+-Cs)alkylamino-, aryl,
heteroaryl; a partially or fully saturated 3- to 6-membered heterocycle,
and a partially or fully saturated 3- to 8-membered carbocyclic ring,
where said moiety is optionally substituted,

or either R® or R*' taken together with R*®, R*®, R, or R¥
forms a bond, a methylene bridge, or an ethylene bridge;

X is a bond, -CH2CHa- or -C(R*)(R*®)-, where R* and R* are
each independently hydrogen, cyano, hydroxy, amino, HaNC(O)-, or a
chemical moiety selected from the group consisting of (C4-Cg)alkyl,
(C4-Cg)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-C(O)-, (C1-C4)alkyl-NH-
C(O)-, ((C4~-Cyalkyl)2N-C(O)-, (C4-Ceg)alkylamino-, di(C+-
Cy)alkylamino-, (C3-Cg)cycloalkylamino-, acylamino-, aryl(Cs-
Cs)alkylamino-, heteroaryl(C4-Cy4)alkylamino-, aryl, heteroaryl, a
partially or fully saturated 3- o 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where
said moiety is optionally substituted,

or either R* or R* taken together with R*¢, R*®, R, or R¥
forms a bond, a methylene bridge or an ethylene bridge;

Y is oxygen, sulfur, -C(O)-, or -C(R*)(R*)-, where R* and R**
are each independently hydrogen, cyano, hydroxy, amino, H,NC(O)-,
or a chemical moiety selected from the group consisting of (Cs-
Cs)alkyl, (C4-Cg)alkoxy, acyloxy, acyl, (C4-Cz)alkyl-O-C(O)-, (C4-
C4)alkyl-NH-C(O)-, ((C1-C4)alkyl)2N-C(O)-, (C4-Cg)alkylamino-, di(C4-
C,)alkylamino-, (C3-Cs)cycloaikylamino-, acylamino-, aryl(Cs-
Ca)alkylamino-, heteroaryl(C4-C,)alkylamino-, aryl, heteroaryl, a
partially or fully saturated 3- to 6-membered heterdcycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where

said moiety is optionally substituted,
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or R* and R* taken together form a partially or fully saturated,
3- to 8-membered heterocyclic ring, a 5- or 6-membered lactone ring,
or a 4- to 6-membered lactam ring, where said heterocyclic ring, said
lactone ring and said lactam ring are optionally substituted and said
lactone ring and said lactam ring optionally contain an additional
heteroatom selected from oxygen, nitrogen or sulfur, or

Y is —=NR*?"-, where R*"" is a hydrogen or a chemical moiety
selected from the group consisting of (C4-Ce)alkyl, (C3-Cg)cycloalkyl,
(C4-Cs)alkylsulfonyl-, (C4-Cs)alkylaminosulfonyl-, di(C+-
Cs)alkylaminosulfonyl-, acyl, (C4-Ce)alkyl-O-C(O)-, aryl, and
heteroaryl, where said moiety is optionally substituted,

Z is a bond, ~CH,CHa-, or -C(R*®)(R*)-, where R* and R*
are each independently hydrogen, cyano, hydroxy, amino, HoNC(O)-,
or a chemical moiety selected from the group consisting of (Ci-
Ce)alkyl, (C1-Cs)alkoxy, acyloxy, acyl, (C1-Ca)alkyl-O-C(O)-, (C4-
Cs)alkyl-NH-C(O)-, ((C4-Cs)alkyl)o2N-C(O)-, (C+-Ce)alkylamino-, di(C+-
Cs)alkylamino-, (Cs-Cg)cycloalkylamino-, acylamino-, aryl(C+-
Cy4)alkylamino-, heteroaryl(C4-Cs)alkylamino-, aryl, heteroaryl, a
partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where
said moiety is optionally substituted,

or either R* or R* taken together with R*, R*, R*, or R*
forms a bond, a methylene bridge or an ethylene bridge; and

R* and R* are each independently hydrogen, cyano, hydroxy,
amino, HoNC(O)-, or a chemical moiety selected from the group
consisting of (C4-Cs)alkyl, (C1-Cg)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-
C(O)-, (C4-C4)alkyl-NH-C(O)-, ((C1-C4)alkyl)2N-C(O)-, (C4-
Ce)alkylamino-, di(C4-Cs)alkylamino-, (C3-Cs)cycloalkylamino-,
acylamino-, aryl(C4-C4)alkylamino-, heteroaryl(C4-Cs)alkylamino-, aryl,
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle,
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and a partially or fully saturated 3- to 8-membered carbocyclic ring,
where said moiety is optionally substituted,
or either R* or R* taken together with R*®, R*, R*, or R*
forms a bond, a methylene bridge or an ethylene bridge; or
(ii) a group having Formula (IC)
RS
—é——O—<—R6
Y
(IC)
where R® and R® are each independently hydrogen or (C4-Cq)alkyl, and R’ is
(C4-Cy)alkyl-, halo-substituted (C4-Cy)alkyl-, (C1-Cs)alkoxy(C1-Cs)alkyl-, (C4-
C,4)alkylamino(C+-C4)alkyl-, di(C+-C4)alkylamino(C+-Cy)alkyl-, or a partially or
fully saturated 4- to 6-membered heterocylic ring containing 1 to 2
heteroatoms independently selected from oxygen, sulfur or nitrogen,
or R® and R® or R” taken together form a 5- or 6-membered lactone,
4- to 6-membered lactam, or a partially or fully saturated 4- to 6-membered
heterocycle containing 1 to 2 heteroatoms independently selected from
oxygen, sulfur or nitrogen, where said lactone, said lactam and said
heterocycle are optionally substituted;

(iii) an amino group substituted with one or more substituents
independently selected from the group consisting of (C4-Cg)alkyl, aryl(C-
Cy)alkyl, a partially or fully saturated (Cs-Cs)cycloalkyl, hydroxy(C4-Ce)alkyl,
(C4-Ca)alkoxy(C+-Cs)alkyl, heteroaryl(C+-Cs)alkyl, and a fully or partially
saturated heterocycle; or

(iv)  an (C4-Cg)alkyl group substituted with one or more substituents
independently selected from the group consisting of hydrdxy, (C4-Ce)alkoxy,
amino, (C4-Ce)alkylamino, di({C4-Cs)alkyl)amino (C+-Cs)alkylsulfonyl, (C4-
Cs)alkylsulfamyl, di((C+-Cs)alkyl)sulfamyl, acyloxy, a fully @)r partially
saturated heterocycle, and a fully or partially saturated cycloalkyl;
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a pharmaceutically accep'table salt thereof, a prodrug of said
compound or said salt, or a solvate or hydrate of said compound, said salt or

said prodrug.



