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WD 2004/ 037823 w PCTI 1 B2003/ 004619 1 PURI NE COMPOUNDS
AND USE THERECF AS CANNABI NO D RECEPTOR LI GANDS 5

FI ELD OF THE | NVENTI ON The present invention rel ates
to purine egpounds and internediates eful in the

WO 20059378%esi s of the purine conmpounds. The PURCTAB2003/004619

conpounds are useful ag cannabi noid receptor |igands,
in particular as CB-1 receptor antagonists. As a
result, the present invention also relates to the use
of the 10 purine conpounds in treating diseases,
condi ti ons and di sorders nodul ated by cannabi noid

T BEEPE FPMPYERA D HEE THEREPFp RS CAREEINP T RECERTOB sk 1G201ms
for such use. BACKGROUND (pesity is a major public
heal th concern because of its increasing 15 preval ence
and associ ated health risks. Obesity and overwei ght

are general |y dELDCOF GHBHBWENBEINI ndex (BM ), which
fat and  estimates the

i | d with t | bod
: T B8 Ut divefftion el o ping Srpapinisand mormedigtes

fuhinkhb @gninesis ¢f the dREINBYcdrsH i EiFifte {
uee k'@/ oy @elswit'é‘ﬁ?f‘? s @t_cﬁ'?‘?; ally %ﬁ?ﬁ’gﬂﬁeﬁ“ﬁﬁr’%f
are ysgivlaocaakinoid feceesligandss int yasticalat s @B i1nedeptora

anta@ihisth Stio Rl LF orSe i edion e HiRina S e e Of the

puririederhpbieds intreatingpdiseasey) coRditlons aalMesrdafs modulated
Q/er\NeLght and Ooesity in Adults, The Evidence

by capnaiinoid yeesntagligandstncluding phasmacestical eompositionsfand

suchfiygan Services, N H publication no. 98-4083 (1998). .
The increase in obesity is of concern because of the

excessive health 2BACKGRCGUNDCI ated with obesity,
sease, strokes,

ingl udi . . h di
RS P REIOT Disblicerltearice b eauises0r i iareasingn

. .. t - " ] -
PV AR AP SSucaGR Ry Chestbha BBy iy
defined by hedy iraass ipdex BMI) mducteis epnelaled olitortptal Body fat and

estimB i 191 oK oL 835" BRETE rlcuSThy el n hlograims
M S el ke DU
kg8, SIONAGOI 12art 13, and BIGPHHRAS Gnical

Guidelines on the identification, Evaluation, and Treatment of Overweight and
Obesity in Adults, The Evidence Report, Washington, DC: U.S. Department of
Health and Human Services, NIH publication no. 98-4083 (1 9098).

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, a
osteoarthritis, gall biadder disease, depression, and certain forms of cancer
(e.g., endometrial, breast, prostate, and colon). The negative heatth
consequences of obesity make it the second teading cause of preventable
death in the United States and impart a significant economic and |

psychosociat effect on society. See, McGinnis M, Foegé WH., “Actual

- Causes of Death in the United States,” JAMA, 270, 2207-12 (1993).
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2 Obesity is now recogni zed as a chronic disease that
requires treatment to reduce its associated health
ri sks. Although weight loss is an inportant treatnent
fconmee Oone of the main goals of oclesity managenent
wo 20(“”(?3%8290 i nprove cardi ovascul ar and net abol | RCWVEB208¥3014619
reduce obesity-rel ated?5 norbidity and nmortality. |t
has been shown that 5-10% I oss of body wei ght can

substantlally i nprove metabolic val ues, such as bl ood
and | pid concentrations.

%ﬁcof% ’ ood F‘ gsure %,%
G887 neveaoRlzRRE & e Tainis diprse ALY Wik
treatrie@tius tdduelild Jxedyiated ﬁ@éltﬁ‘?ﬁk%eﬂﬂﬁﬁu w&i%lttléf S,
nortality. Currently avail able presc I ptl dsrugsr?or
imporigghtigatmend mmqmeg@mﬁbthwmalm goahkumfe;bmntghha hygement

ar fat, ahsorption.

ot B IR TS e RO T80 o
morbidiyr £l Mepllityn gt has Qé@ﬁ QPovn Hat *501 di‘% I5§§ (e)f; BBHP gf‘elghtD

stimul ati on of serotonin receptor subtyp
can subgtprgigliy kapmvednetabolie veluesgistich esdpood glunasee bioesi

pressuf ot B3 EEpPYurd it Tbee B elnediaL e S0 Gt ot

intentiarfal Godsdtion: in QBeigM G redRte meIRSLBY moriliity PP
g:‘) 415s-7s (1995). Adrener gl c agents (e.g
Ué'f Vﬁ\”@ﬂ?@ﬁ presintionedmigsifor rrpﬂmwngrebesmr generally

e e

Satletyps @u:hteved bgrfmcmaem;ampm: leeé!eaﬁmorébnﬂ@bhﬁﬁé energic
anphet ani ne,

serotorfl a'ﬁ?}he e Zoféiﬂ'é'%ﬁeﬂrcﬁﬁeﬁéipmﬂ/\mcé?ﬁt@tm%s
1B, 1DCBEADE hfd QO @gdr%ﬁbfﬁi@%ce Biofs B@cnle%'égs food IARE I

because of t risk o helr abuse
regulatingxgatiety. ubaea; Bmy GAL, hTIwN&mEeagforqu‘eeatmmed to

Phammi SR RS e 5 SR BNk B e

3 3968i7st 39 € v est ed as
(suppldy, (3505) eA8RNEPgRIYURE 3o 2 cﬁe{@@gﬁoﬁmﬁr oted

potential appetite suppressants.
benzphﬁtamae phendimsteasine enazindpl, tamiphﬁnt@cmm&) acthy
ntral

modulafiy] pirat WorePiep g bl doBarie SR Pt thel
promoUBn TSt itihe G OIGr acpindli WINILLS g
(eg.. a')inﬁg{j'&‘m@t msﬂlammh t%mlee and phesametragine Jpwhich strongly
engegedd RS FRfibys, are Ahidhuss SELHARoR pEureatine.
risk of tmabumoﬁehﬂmamne and dexfenfluramine, both serotonergic
agents used to regulate appetite, are no longer ava:iable for use.

More recently, CB1 cannabinoid receptor antagonists/inverse
agonists have been suggested as poteﬁtial appetite suppressants. See,
e.g., Amone, M., ef al., “Selective Inhibition of Sucrose and Etﬁanoi Intake
by SR141716, an Antagonist of Central Cannabinoid (CB1) Receptors,”
Psychopharmacol, 132, 104-106 (1997); Colombo, G., e al., “Appetite
Suppression and Weight LossAafter the Cannabinoid Antagonist SR141716,”
Life Sci., 63, PL1 13-PL117 (1998); Simiand, J., et al., “SR141ﬂ6, aCB1 | ,
Cannabinoid Receptpr Antagonist, Selectively Reduces Sweet Food lnfa,ke

'
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w WO 2004/ 037823 PCT/ |1 B2003/ 004619 3 in Marnose, "
Behav. Pharmacol ., 9, 179-181 (1998); and Chaperon,
F., et aL, "Involvenent of Central Cannabinoid (CB1l)

Receptors i he Establishnment of PI a ndi ti oni ng
wo 2064037a8s, " PSychophar macol ogy, 135, {5
For a revi ew of cannabingid CBl and CBZ re&'g f'8?°°§’0“4519

nodul ators, see Pertwee, R G, "Cannabi noid Receptor
Li gands: Cl i ni cal and -Neurophar macol ogi cal
Consi derations, Relevant to Future Drug D scovery and

n VBB QR By Blgnactl, b, I REL (Lo Ehdpgron. F., o

al., ‘tmvaament dft@aretrad tﬂéﬁnaﬁ){n@ﬂg{wﬂ) mebwrs% tHEDT €
Estathsectlve nd safe therapeutl c treatnment for reducing

neptat Plage Candilonyng iy Rats.” Pevehnnharaecoloaybd36t v,
324300 ROBER e W%‘%%éh‘%@ﬁ%%@?’ec CEVarld EBOTERERDI )

modniatd)nsoaeerﬂertww R.G., '"Garnabinoid Reteptort igandd: t&thical and
have

R R N A UL

d
o ot O i B

di Althoigh investigaiohs @re onkgaing, these atilb exigtsug heeddor a
personal praobl ens.

more SHEHEE' il Sere BBl ot bt I Erfiod Sk bt

weightgsinpl ays a criti cal role in the control of ethanol
i ntake. The endogenous CBl receptor antagonist SR 20
147 pdgiionde obesity, dhewmalse existes an wometnees fer tiaatmhent of

alcoiolspSe. Mdofbfier3tells"Gperaififatel B milthn xiin Pho 4t by
millicBRicthiEs tmummstmest Apbréamiately 100,000kid2he Séﬁiﬁéér
Recept or s vchophar rracol 132 104-106 (1997 Flor

havezpe,eg t@\n”t%det@ Apuse or depepderncs. Mdﬁéﬂsappa
e USSR IGO0 AR B S OL b
making, cahoer, iverdisedss, |!:nnﬂn dafec), a6t cﬁ%s@ﬂﬂﬁ;g/ﬂwg ent
intere 57 P et R 6 e AR bR BafS e ! 1
e it Al i OB 7
contreiof sthane) itelen dbe endogenous CB1 receptor antagonist SR-
141716A has been shown fo block voluntary ethanol intake in rats and mice.
See, Amone, M., et al., “Selective Inhibition of Sucrose and Ethanol Intake by
SR141716, an Antagonist of Central Cannabinaid (CB1) Receptors
Psychopharmacol, 132, 104-106 (199?) 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. |




30 W LWi /I N S& PCT/1B2003100-4619 4 SUMVARY The
present invention provides conmpounds of Fornula (1)

wu crid@ls.act as  cannabi noi d receptor |igands (
particul ar, CBl receptorgantagonists). In ai’?r/m%oosmomw
aspect, there is provided a conpound of Formula (1) B
NN N 4 (1) wherein Ais an optionally substituted
aryl or an optionally substituted heteroaryl
(preferably, Ais a substituted phenyl, nore

preferably a phenyl ﬁlbmARME‘d with one to three
endently selected fromthe roup

S”ﬁ@%ﬁfﬁﬁéﬁfiﬂ{/”% PIGVESIaS, GRIMPOUBHS 61 G agnud (bihet At as

con () SHHE h (AR, 1 TRAEE ).

p ﬁ%? nnst preferably A is 2-chl orophenyl,

% 15+ Bipkeh here is providedentamasphe nfForniia (1)
fl uoro-4- chlorophenyl 2- chl or.o- 4f | uor ophenyl, or 2, 4-
di fl uorophenyl); B is an opti naIIy substituted aryl

or an optionally g bstw@ute het eroaryl (preferably,
B is a substituted pigen e preferably a phenyl

substituted with on ot reef tituents

I ndependent |y sel ec ompthe group consisting of

hal o (preferably, chlor or fluoro), (G -C4)alkoxy,

(C1l- 4)al kyl, hal o- suﬁhtltuted (01- ) al kyl

(preferably £ uor o- substijtuted al kyl), and cyano,

most preferably, B is 4-@hl orophenyl  or
wherefr; f | uorophenyl ); Rl is hydrogen, (G -C4 al kyl,

hal o- substituted (G -C4)alkyl, or (Ct-

@)%Blwpﬁomﬂxetabanmed atyl op ahwﬁtﬁﬂeny eg StV
hetero%gyflg( E@stlltu ed rreth or ethyl, or koxy;
PEgIEfaly, aeubﬁ uisd Pheal, m@uﬁwgﬂeferabtwe phenyl

substifute@ Wﬂﬁéﬁ@b fﬂféé %B@ﬁtﬂéhtsofno%tp%dtenﬁy SRSt Am iy

most _preferab
group consisting of halo (preferably. chloro or fluoro), (C+-Ca)alkoxy, (Ct-

Cg)alkyl, halo-substituted (C+-Cylalkyl (preferably fiuoro-substituted atkyl),
and cyano, most preferably, A is 2-chlorophenyl, 2-fluorophenyl, 2,4~
dichlorophenyl, 2-fluoro-4-chlorophenyi, 2-chloro-4-fluorophenyl, or 2,4-
difluorophenyi);

B is an optionally substituted aryl or an optionally substituted
heteroaryl (preferably, B is a substituted phenyl more preferably a bhenyi
- substituted with one to three substituents lndependently selected from the-

group consisting of halo (preferably, chioro or fluoro), (C+-Cy)alkoxy, (Cy-
Ca)alkyl, halo-substltuted (C1-Cylalkyi (preferably ﬂuoro-substltuted atkyl),
and cyano most preferably, Bis 4-chlorophenyl or 4wﬂuorophenyl)
Tis hydrogen, (C1-C4)a!kyl halo-substituted (C1-C4)alkyl or (C4~

| C4)alkoxy (preferably, R is hydrogen, methyl, ethyl, halo-substituted methyl
or ethyl, or (C1-C4)alkoxy, more preferably, R'is hydrogen, methyl, ethyl,.
ﬂuoro-substltuted methyl or ethyl, or (C1-Ca)alkoxy; most preferably, R? is
hydrogen, methyl, or fluoro-substituted methyl)

Ris

() a group having Farmula (1A) or Formula (IB)
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hydrogen, nethyl, or fluoro-substituted nethyl); R4 is
(i) a group having Formula (IA) or Fornmula (1B) w WO
2004/ 037823 PCT/ 1 B2003/ 004619 + R4f N R4b R4f 4aRab
RAA~ --[ <R, R4> R4db Z~Y~' X z-~ Y~ A (1B)

wo 200088 Ra i s hydrogen or (C, -C3)alkyl;
hydroxy Bg%gf‘r}lﬂ%gs

each independently hydrggen, cyano,

H2NC(O)-, or a chem cal noiety selected fromthe group
consi sting of (G -C6)al kyl, (Cl-C6)al koxy, acyl oxy,
aryl, (G-C3)alkyl-O C(O-, (Cl-C4)alkyl-N+C(O -
(Cl-C4)al kyl)2N-C(O) -, (Cl- C6)al kyl

((Cl-c4)al kyl m no-, (C3-C6)cycl o%%nam no-,

acyl am noz, arlyl (C1- C4) al kyl am no-

het eroarRl (CLNG4) aRY | ani no-, R Eat‘"éroaryl a
parti al f uI @at ur at ed '4{' 6- ak ed

het er ocy Ie ang partially quIIy sdturated 3- to
8- menber ed ca"rb/ocycl ic ring, vvhere\t’he noiety is
optionally substituted, or either. RAb or R4b' taken
toget her witHiAYe, R4e, R4f, or R4r(lB¥orms a bond, a
met hyl ene bridge, or an et hyI ene bridge; 1s Xis a

bﬁﬂ%rﬁ"rﬁa&mﬁgepoﬁ R4§33§§4 yén\gherh;drR gxsf]daﬁfngre

H2 Odb h

grcl:lgé) ?:?cmsalﬁ gtﬁ@ng of%yf é?h%%?éﬁig?tw%fggﬂék droxy,
Mie 'SE (Gr r{ ) 0&% alafe —lealkyl -O-

aCYDW(G‘?LC%ﬂ@HM%(d%)(@ k&l}ﬁlﬂyf}?@ gt)e éryl a

het er oaryl I"am no-
éﬂ)z@mm@d (Qa—Ga)C)&lcmihﬁamub

B TROINE, BRI Se BT el Y G R R o
opetieooaiyl,a partially befuligl saturated 3- to 6-membered heterocycle,

- and a partially or fully saturated 3- to 8-membered carbocydlic 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, -CH2CH,- 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,
(C1-Ce)alkoxy, acyloxy, acyl, (C1-Ca)alkyl-O-C(O)-, (C1-Cy)alkyl-NH-
C(O})-, ((C+-Cy)alkyl)o2N-C(O)-, (C+1-Ce)alkylamino-, di(C+-
Ca)alkytamino-, (C5-Cs)cycloalkylamino-, acylamino-, aryl(C;- _
Ca)alkylamino-, heteroaryl(C-Cq)atkylamino-, aryl,‘_heteroaryl,-a o
partially or fully saturated 3- to BQmembered heferocycie, anda .
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*, _ﬁ“e-', R¥ or RY.

forms a bond, a methylene bridge or an ethylene bridge;



25 or either R460or R4c taken together with W, Rde',
Raf, or.R4AF fornms a bond, a nethylene bridge or an

wO 20etsyésne bridge; WO 2004/ 037823 6 PCT/1B2003/ 004619 Y
is oxygen, sulfur, -C(O+ -C(=N-OH)-, or- CPREEFOMRM619
where R4d and R4d are each i ndependently hydrogen,
cyano, hydroxy, amno, H2ZNC(O -, or a chem cal noiety
selected fromthe group consisting of (G -C6)alkyl,

(G alk LRt o CROY Sl CRk Pl IR
HOWRETe IR CianddB) apie eaeh indlepedtiegtly Mhﬁié@ﬂ'%%ﬁ@:-hydmxy‘
o TR ENERDAY of B BimicaRbisly prlestedsiom the graupo-
o ronbar e b AG Clkerd) ool 38 163 Eielk-o-
Sﬁt‘»ﬁﬁﬁ 2@1§3@lswsr_>sH&@e@cg@@amyggmccm)%gﬂg-mgr@
RN O A T TR (Criaycpalkyiamino-,

o et o e thames] HALRSSHEL BB arv,
AR BN OF iy weflimins o 12 Grmognbonad olcrbbeme,
o By Sahrated 16 ERierBbarmd eathosyslicoiag. y

coMieferthgrmeiety isi aptionally stbsstatsyn sel ected from
or Yis -NR4d"-, where R

FA DI N e

e NN B e ]

sla)k/:tg’nbu'iu efd sdidild ryg' - ¢ N orm__aﬁ%ﬁ?(w "},y
; i BAG Sotion e af g

are eac rogen,

2@%‘{%‘?3 ang@g?;?%ﬂ@mmwﬂmmbge" Qfs@ﬂfr?@m cal noiety
BT A byt
‘Cs)alkytaminosulfonyl-, acyl, (C+-Ce)alkyl-O-C(0)-, aryl, and
heteroaryl, where the moiety is optionally substituted;
Zis a bond, ~CH,;CH.~, or -C(R*)R*)-, where R* and R*'
are each independently hydrogen; cyano, hydroxy, amino, HzNC(O)-,
- or a chemical moiety selected from the group consisting of (C4-
Ce)alkyl, (C1-Cg)alkoxy, acyloxy, acyl, (01-Cg)alkylaO-C(0)-, (Cy~
Caalkyl-NH-C(0)-, ((C1\-C4)aikyl)-2N-C(O)-, (C1-Ce)atkylamino-, di(C4-
C4)alkylamino-, (Ca-Cs)Cycloal-kyiamino-, acylamino-, aryl(C,-
Cs)alkylamino-, heteroaryl(c1-Ca)a-!kylamino—, aryl, heteroaryl, a
partially or fully saturated 3- to 6-membered heterocycle, anda
partially or fully saturated 3- to 8-membered -carbocyclic ring, where
- the moiety is optionally substituted, | | .
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C4) al kyl am no-, heteroaryl (Cl -C4)ai kyl am no-, aryl,
heteroaryl, a partially or fully saturated 3- to
6- menbered heterocycle, and a partially or fully
sat ur at ed to 8-membered carbocycli i ng, where

i et s optionally substituted, ,
WO 20048 7603 PCT/ | B2003/004619 7 or oi t el BRI

taken together with R4b, R46 , RAC, or Roc fornms a
bond, a nethyl ene bridge or an ethylene bridge; and
Raf and Rar are each independently hydrogen, cyano,

hyd

o2t eor 55 FPEHR R dokba tede B R %4"”%4%6c¥§ky.
%”?Z??jdﬁ‘@'f“@"ﬁﬁ 'S?émr? &’c%g k3y| )2@6 (c1-
cs) al ki aamﬁ& ael @@hme deathi hydrogen, cyano, hydroxy,

(ST FUSLR0L 4 AR AHATLPen o 9 198 -

arcy)hsmtxiggbe(@{i\cwlalkyﬁ (W@é)@lkb)(y,@cyidﬁyl ﬁcﬁlat@{-@s)ﬂ(ﬁ-ﬁ-
ered heteroc to. an Eéaé)t’lally or fully
1

s Saiba Ol N Ror @ -caistoiy Y Shere
R4

R iahind:s AL CRM O {:?foéﬁﬁ%dﬂkg%@% f or ms

a abyladine-, @eyl{Cy-@alkyldnige- metemaeyit(yi-ém)mlkylamgm aryl,

TN T N s T YO

R

ey B 5 O b,

( wheve the moiety js/optionaliyisuibstituted. - NH- | V\,hen X and Z are

a bond -....and Ro a4, @nd B4f
are hy8f S@E%Ropr ﬁ%%gtpgﬁ Fgr n'u'& (BC
+ﬁrﬁfs drboRd, 4 h@\tgjyléﬂ@ bﬁdﬁé d#rmh &ﬁ ,
ndependentl rogen or )aI kyI and R7 is _
provided that when RYis 5. group of Formula (IA), then'(a) at least one of R,
R™, R R*, R RY, R R* R* R%and R* is other than hydrogen,
(C+-Ca)alkyl, or halo-substituted (C+-C4)alkyl; and (b} Y is not oxygen, sulfur
or -NH-, when X and Z are a bond, ~-CHz- or ~CH2CH,-, and R*, R*, R¥ and
R* are hydrogen; or

(i)  a group having Formula (IC)

, R®
. %o—éRﬁ ‘
R

(IC)

 where R® and R® are each independently hydrogen or (C1-C4)alkyl, and R’ is

(C1-Cylalkyl-, halo-substituted (C4-C,)alkyl-, (C1-Ca)alkoxy(C1-Cs)alkyl-, (Cs-
Cs)atkylamino(C4-Cy)atkyl-, di(C1-C4)aIkylamino(C1-C4.)aIi{yI-, or a partially or
fully saturated 4- to 6-membered heterocylic ring containing 1 to 2
heteroatoms independently selected from oxygen, sulfur c_Sr 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



(Cf-C4)al kyl -, hal o-substituted (G -C4)al kyl -,
(G -C4)al koxy(CL-C4) al kyl -, (Cf-

- -C4) atkyl am no( Cf - C4) al kyl -, e _
di (G -C4)al kyl ani no(Ci -C#)al kyl -, or a partial Ty 6r"25"
fully saturated 4- to 6-nenbered heterocylic ring
containing | to 2 heteroatons independently sel ected
from oxygen, sulfur or nitrogen, or R5 and R6 or RS

frona merygem. tsattien o ogeidesr, vitas@ae 6
ered | ac?aé%ehgrmgge[rgdand the

he{%%%ﬁﬁéf‘éEPHSP?EYaWQ/StHW%| |y saturated heterocycle
tly sel ected

Lo d d
L LA AR B R st uodrudof et r ogen,

compeispd aritbe setts ane sotvate o amtéwtﬁél%orﬁa are
the ally substituted; a ghar maceuti ca ggg%%?é‘ﬁ
salt Yhereof, a prodrug of the conpound or the salt,

orA areﬁe?}édafoﬁpaﬁn@ulgélaée% freih hga%gngg qdcgstegeh:?g noir S

conpoun

rodru A preferre
Fomg.tl]gc(ﬁw@fg%‘% isrpbgravpaof Ft):rmetﬂar(ﬁt\)(?‘ll?{zegeﬁatﬂj} OR@ R* are
an are

| eachﬁﬁgEB dé tﬁ) Vﬁ@é@ﬁg@ﬁh&(@%ﬁchmlc&l mmatthIectedEfttMn
the gse:up obasisf’ it 65F ((;Jl@ Ef@lg?Eﬁ ”@ S§?W1O-Qﬁ@ a;l-(lﬁl)laikyl- .

C3) a kyI
(?@)- (O)-., art, Yietervatd; aasartialyPoPRlll &
et 3{ f lp tuu%&ed
3-to gtrgfaelj{ttileg )f)bgafrgg:ﬁcﬁ?yaggmao{pg g?lr’lﬁb( @?L?ariggg-dd 8-

memberesbearbb
b O%@%ut ot or koot eIy bplional sfShres or
N iggethar with Re®,REoRS", cmR‘VfEfbhué ensofd,iglge, or

methdsnebidhen [ a_bond, -CH2CH2- or
ﬁé C(R4c) PR4§ S W %él%'?gﬁs hydrogen cyano hydr oxy,
from

lﬁ@ bmlm\le()azCHzoma- RéWERﬁ& grfeIVR d

APk
| .cyan WFB%O:JE_ECO%;@ Q%) g]; B§ﬂh€ﬂmcl)€€ ||fﬁbiety selectedS;rom 21)12/
. g"(’)“" (Rrasan. Mdﬂf‘gn{l"ﬁéﬁkw (GeColgiahiAd i mevt (Ci-CalalkyhO-
o “ﬁb”‘@ﬂ?‘grg;z@'f%wg@% e n?)%'g‘y‘a'gm |
(Cr ﬁ@@'ﬁéﬁw& gc:p Yavgiaafkyaminen, epyieatinoatagi(@;- t 0

or fuII

Cy)alkydaminge h@tbrbﬁﬁﬁ(tq%ﬁcﬂgﬁgd@'ﬂgm g,tcll)n,%pp{arm @pamnﬂy@r :

sat ur at ed to '8

fully satyeateg) Be tg Girmembered ueterocyglrbs %Q?léf @?r#gﬂg Gﬁﬁ @} aken

saturate QB B Y- mBDerng’ ca\ll'\gocychc ring, where the moiety is optionall
substituted, or R* taken together with R*, R*, R, or R*' forms a bond, ay |
methylene bridge, or an ethylene bridge, and R* is hydrogen, HoNC(O)-, or .
a chemlca! moiety selected from the group consisting of (C4-Cg)alkyl, acyl,
(C-Ca)alkyl-0-C(O):, (G+-Caalkyl-NH-C(O}-, (C4-Co)alkyl)oN-C(O}-, aryl,
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocydlic ring, where the
moiety is optionally substituted, or R* taken together with R*, R*’ R* o

R¥ forms a bond, a methylene bridge, or an ethylene bridge;
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met hyl ene bridge, or an ethylene bridge, and R4' is
hydr ogen, HZNC(O -, or a chem cal noiety sel ected
fromthe group consisting of (C -C6)al kyl, aryl,
(C, - C3)al ky, C(0)-, (C -4)al kyl-NH+ -,

WO 2064%3T7§gl‘§) al ky"™2N-C(O) -, aryl, heteroar a partiall

|y saturated 3- to, 6-nembered heter oBfd/B200380{§19
a partially or fully saturated 3- to 8-nenbered
carbocyclic ring, where the noiety is optionally
substltut ed, or R4'taken together with W, Rde'. R4,

o A R0 S BRI RR Y binen. o

cyaio) ﬁydT&XﬂGaﬁnlnSUHENC(O)—%p)a Ghé?ﬁlcaﬁhmy ‘s%%i&d lgré_ﬂ\me\hg R

or a

4d i's hydro a r oxy, am no,
grovih eaneial nquq @;ﬁ@af{wht{@wé/e)@hoxh@cygmm pcﬂo(@r@h]aﬂg(l-é}-

C(O()Q(C@ %}@lm%ﬁ&)g)fﬂ:a d;%ﬁ@%c}@l/ I«g%@flkylammo-

((C+(Cl JalB4))zdrkinby, Z(Na@e@cycloél@la@ﬁh@l Iy RamhinG-=, arfl(C-
C3- C6) cycl oal kyl am no-

C4)a&é)aag\%4%a{|g eg% —.C;;&a!éﬂpwm%aﬁg heteroaryl, a partially or
e SR s I

_ satwmedribdy E-membeded cpryddyalit ying whetd the malaty i eptichallyo

where the npiety is

Subsg[wﬁeen e Mé% SbOEnC NG R chanigabmerety selected
fronﬁa%lgr&p coRistng Bﬁppgﬁ)a@y e.?akwf@@@%)%ﬁwﬂ@ Lem g

consistin

Cs)a Fe{DI)(-y I(CGC@FH’}Y'):N CiO)C&MJ kqﬂerMWK;@(parnally or fuily

satufsief 519 6P Rigrofiety, i Feiar AR Sehcdien

to S-meﬁﬁbére@l day‘b@diycilu |r|*\rAtE sahevethemdiety B SptidEng %ﬁgstatuted

sarbocyelic ring, ere the noiety is optionall

or Rsumq Rt taé@n together ferm aarially eakdly seblyetassS- t@ﬁm a

édi Alelaf ?&Fchf;lﬁdgy a?é&fjﬁgﬁe@nﬁéﬁg I?:g@)qje g{% R;z%rf dta 6-.,

et er ocyc
membeded tamtﬁn rimgiriadicesl thehterocydlig, ring) ahe lddiene ring and the

actafF gl 874 bl eyt Ertihe s tite e st eciomng
ring QRbridNg chAEi B ddoffbri? heBhiom SRR A B afytid, onal

het er oat om sel ected from oxygen, nitrogen
nitrogen gosuifursor NR4d' -, where Rod" is a hydrogen or a

CRR Sk kywe@@gggg@mgbg@& X iR sty Seledted”

.from% dt&@iﬁsiéﬂ%'of(d-@ Qﬂrﬁ'(@{-l QQ:WWIOWJ

) al kyl am nosu
Cﬂa!@@;ul{mw K- Mmjnfzﬂ@%nybndl(ﬁecebaihylgmmmyk- he
acyl, [B-8LYakyt-0-C(O)-, aryl, and heteroaryl where the moiety is
optionally substituted;

Zis a bond, ~CH,CHz-, or -C(R*)(R*®)-, where R*® is hydrogen,
cyano, hydroxy, amino, H;NC(O)-, or a chemical moiety selected from the
group consisting of (C+-Ce)alkyl, (C1-Ce)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-
C(O)-, (C1-Ca)alky-NH-C(O}-, (C1-C4)alkyl)}2N-C(O)-, (C+-Co)alkylamino-,
((C1-Cy)alkyl)2amino-, {C3-Cg)cycloalkylamino-, acylamind;, aryl(Cs4-

'C4)alkylamiho-, heteroaryl(C,-C,)alkylamino-, aryl, heteroaryl, a partially or

fully saturated 3- to 6-membered heterocycle, and a partiaiiy or fully
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optionally substituted; 25 Z is a bond, -CH2CH2-, or
-C(R4e) (R'e' )-, where RIP is hydrogen, cyano,
hydr oxy, am no, H2ZNC(O)-, or a chem cal nviety

cted fromthe Froup consistin f (C, al k
WO 20041(?%&1% 9 p (G- %‘?m (ky?cfﬁl 33%4619

C6) al koxy, acyl OXY, acyl ,
(C-c4)al kyl -NHC(O) - "(o -C4)a| kyl )2N-C(O) -
(C1- Co6) al kyl am no-, ((CI C4) al kyl' ) 2am no-,
(C3-C6) cycl oal kyl am no-, acylam no-, aryl (Cl 30

satura%gi)?lt@@ rﬁ‘t?eredi}%tr%ﬁﬂaﬂl%lr &vﬁ@rgilﬁ mc&%&%b?p%ﬁlany

teroary
subsmatammba‘*%mmte netharhvith R Fa‘bpazr“t ioRIRY BrmEY bandy\@

0041037823 PCT/IBZOOB/ 004619 10 saturated 3- to
me“W*g“ S8 20 Sivdohe PEdRaNd e ishydiogeni EHNG(O)-, or

a chen‘ﬂ@ I rﬁB@iy ¥ele§%%5ﬁ l%hg%q;ﬁ{) c%ﬁ%siﬁé §r|3 (gog%i%\ﬁr b \gﬁtglh

(C1*C3WRW@C(®O' 461@4034kwnqu@(asﬁcC@o@am)stctGﬁf aBA".

heterow@%p%ryﬁgy of fuﬁlg qﬁur@%&lj @%%S%g%e lggcgcﬁ %gér:)&%lé gnd a
partnall:(f ot f@)ﬁtﬁbﬁte%qq Smeﬁlger&):ﬁ}dﬁ\ﬁg?!%%y heye the

moiety pfaepﬁmaly aﬂbstztuteqir e fr tked t8gether GitheRPEIREE R or
rtially or fully saturated 3- t.o

R for@:% hﬁg fC| %6@8995"%% Phgn efpdere bFdgeandty s
RfftanarR? |afe~°é#2:ht(h6é|§@ﬁherﬁf W&og bon%;&eg@%ésharweg 2

Rab, R4", RA4c,: or ormns
chemicg| m@gy sglecied ﬁoﬁyth@rwoupl apysisting dft(C+F2d)alkpl) a%ﬂrP(Gi-e

e I T

het ilyd
e eroaﬂ'ﬁll, a%grga:a %I n fuﬁf!ébturé_@d( %—Q%)éi’hmb@eg( I@éfzr?cycle ar1d a

partiall g fufly saprates %atpta—aiémb@wedrmmycmmm.ewmreum

monetyéﬁ%ﬁl@@gﬁﬁtﬁf%%‘?ﬁ(’;?gg %}(gﬁ?gé&ﬁ ﬁl&bRﬁmr e the

sat ur at

R*, or R‘é“ imma/bosdm)maihﬂbm teido! of bhedhylene BHdges R4P
RiI1 R4c, or RAC forms a

ken t o wi th R4b,
| @ﬁ@%@ﬁ@@aﬁ iheres!, aprodaigoiihedge; a
compod%&fr"fﬂé%‘é‘lt‘ 6?‘5'3\5] g@?#ﬁgiﬂ‘gﬁ% %P'\?{gt%g’fngr ﬁhé/)aé’lgpﬁgo? f

conpound or. t
theprodcrug corrpound t he salt or the prodrug. 20 Preferably,

PREtpreSly o B Grodeh,athopligiieibatiuehiCHEmalknor or

‘taken togéma‘r%fﬁRae IPFERdRA P RN RIS Bbh&gﬁ I S%ﬁ\{é l?ﬁ(ﬁé ore

ridge; R4b.is h&/drogen an option
an ethyI@@ bgggg; Bytf is hydrogen, an optionally substituted (C1-C3)8"(Y|

- or taken together with R*, R*', R¥, or R*" forms a bond, a methylene bridge,

or an ethylene bridge; R¥is hydrogen, an optionaliy substituted (C1~Cg)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 optlona!iy substituted
(Cr-Ca)alkyl, or taken together with R, R*' R#c. or R* forms a bond, a
methylene bridge, or an. ethylene bndge and even more preferably, R4b
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 (C1-Cs)alkyl (C3-Ce)cycioalkyl,
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or taken together with W, W', R4f, or R4P forns a
bond, a nethylene bridge, or an ethylene bridge; R4f
|s hydrogen, an optionally substituted (G -C3)al kyl,

or takewrtogether with R4b, R4b, Rége or W forms a

WO 200 08?1%23 a methylene bridge, or an ethyl enePoTiBmo/H@EBH

R4P is hydrogen, an optlfonal |y substituted
(G -C3)al kyl, or taken together with R4b, R4b", R4c,

or R4C forms a bond, a nethylene bridge, or an
preferably, R4b, R4b

d
(CrCrtuSAonh G g FWE%%Q%Z[;Bdl(ﬂﬁ@n)é’lkylﬁmlhﬁmﬁony{
acyl, (ORTRAGLCRCROR! BHALY Qeig%}‘cgﬁdgp%egr%gﬁffhe 2!

nol ety sSel ect e

optionatly-ststitutsd (moESpaBrapy, 6T fsyh hy MR :9 e Ermical

al kyl sul fon

3/0 4619 11 (C1-C3
mouetggleﬁ%tg el ﬁlg{ggmcpaglﬂmg o% (CrCs)alkylsu?;‘onyl (Cy-

CalalkfieRbosaan i ARe) CORMYIS oS, aer (Cololaliybs | ne

C(O)- ngn@hyzqrgaryb mnemahara yr;mgtrglrselfn bgg?adtrlr% ﬁ!{)ﬁltg!éei@{g (?Eé"g}a%br!% -
the (qt*‘bea)ér?g%g"?%ﬁ%s@?f”?ﬁa'kasfrar@now fonyk ditFon 9 (1) vI VI,

Colalidlaminbs ity al k I am nosul f 625]}(#41—%)69 O)-(a{:'i O&PQP%"

Etey Wi C317n
substi with u@m@%ﬂ yind the dreteroaeyl i optiynally ﬂﬁdtlﬁﬁéb' y
| sul f onyl

with ﬁfg??%gl;éiftg@hté ?nr'icﬁé %?—-,gﬁy |sei1 e((cgrcrsr? & ké/ roup consustmg of

cthl'OCBl)(kuWﬁﬁh)amh/f @Y C;)af, landPMiorbS bgg@%&xr |-El)eSC( S%d

e optionally “substituted with 1 to

-Ca)alkﬁﬁre heteroaryl is opti onaIIy substituted 1o with | to

3(@,11@?@& #S“’*’EF‘% 9’?‘? eI-ec ed frq{agyt‘le group

consi st |
hydrogegy l—bﬁpﬂ)k-y Bn cmtdnéilpsmbetﬁmtba d(%ﬁ@ﬁlgypm Sk X

C(OX- bF (e S iN: qgﬁh%gfgﬁg,\.@r@ aion dpgeibRewits R,
R*, R‘glxhsmfrtf@ﬁﬁéja HehdCa)imb ene(ﬂdié‘l%)ﬁ %%5 éggé:% O%%

C )@l kyl )2N—
2(5’{:;9(1(4 ]“e “t)h Waere/* arRMR are Bach frfependeh a
rid and

| hvdwg@’&‘ﬁ%ﬂ"?{% 6 3R S e RS, B

C(O)-, oma@pmyéﬂmﬂm-cwogr egemaerw(i"’gl& *a?géh %tﬁ%t% R%

ssubstjtuted (Cl al kyl
R* R ( (@ Jéjpgnﬁﬂ band, @(rmathylme bmdgreor bl eihleﬂer@fdg@

YR 08 g S

a met hyl e

-amino, HNC(O)-, or a chemical moiety selected from the group consisting of

(C+-Ce)alkyl, (C+-Cs)alkoxy, acyloxy, acyl, (C1-Cs)alkyl-O-C(O}-, (C1-C4)aikyl-

NH-C(O)-, (C1-Cy)alkyl);N-C(O)-, (C1-Co)alkylamino-, ((C+-Cy)alkyl)zamino-,

(Ca-Ce)eycloalkylamino-, acylamino-, aryl(C4-Cy)atkylamino-, heteroaryI(C1-
Cqlalkylamino-, aryl, heteroaryl a partially or fully saturated 3- to 6- |
membered heterocycle, and a padtially or fully saturated 3- to 8-membered
carbocychc ring, where the moiety is optionally substltuted (preferably, R*is

- amino, (C1-Cg)alkylamino, dl(C1-C4)alkylarnmo (Ca-Cs)cycIoalkyiammo

acylamino, aryl(C,-C,)alkyfamino-, or heteroaryl(C+-C,)atkylamino, more
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When Y is -C(R4d) (R4d)-, then Rod is hydrogen, cyano,
hydr oxy, amno, H2ZNC(O -, or a chem cal noiety
sel ected fromthe group consisting of (Cl-C6)alkyl,

WO 2004/(23%&23% a-l koxy acyl OXYy, ?CC%Il_l 04)( gllkglgg gw&6$/1%00%/004619

C4) al kyl - NH C(O)
(C1- C6) al kyl am no- 81 4) al kyl ) 2am no-, 25.
(C3- C6) cycl oal kyl ani no acyl am no-,
aryl (C1-4) al kyI am no- het eroaryl (C - 4)al kyl am no-,

ah t f t. t
prferBbK), €1 SEARE N ComRUEL, YRGarealydRpo e,
Ce)cyclasiliylareidod artdo 8 rrerrbered carbocyclic ring, where
. 1O t |l bstit uted f bl
49 Elbaer, HENCEES coi chemies! rabetr Slerisddsomineo,
group(c%ff(%ﬁ}r@{%e dﬁfélﬁ?‘hﬁeyl gé-é%%h%'?é‘%(oy— (C1-Ca)alkyl-NH- ]
C(O)-hi&t1eC palign) @m:(@))mmlmm rylrarpRiri{éh 19 $éfddted 3-
PCI/ 1B 2}%1004619 é referabl i S am no,
to 6- egg% 91%%?'@@ an aly sr @ly@ﬁtn@te@@g 10 8-
a8, 98 S AT RS

(prefergbly, & GG)(@h-@el)alkﬂCﬂzNC((O)- @) HsikyNE: XEO)Z , or ((Cy- 5
ary

CaalfNC G o vt drvieraniy it Y BN QF eeChCaation

NH- C(@)WWRDFQ;WW&NCW%E) and a partially or fuI 'y
sat yr at ed ered carbocyclic ring, where the
%F%f' prdsR G pekendpgsthet forni aptestially mfmllyr@nhmted%i toi s

erertfis oy kit el o %W e

béled latctarhiziNgy Q e
mem a iNg( here ¢ h%g?é%b rg%:]d tﬁﬁf&b ken getﬁlﬁ.‘er

actamyrlig e ‘?JB‘I'Q'W&VI%P 'M%ﬂi ppddhe iacione ring-and theskactarber ed
ring OpBSBSﬂ)?EM@aIi,{Daﬁ 'a'&méﬁ\a?h amo%ogg g‘g%?g? %#rgcﬁgé one r | ng or

nitrogehaireudfuycl i ¢ ri ng the lactone ring and the I actam
ed and, the |actone ring

g'n%t'?fé%g téﬁﬁ H“?r;a’z'tﬁlfé J%it?alanyl Srare eacthhydrogen;

f\Jﬁ

ISR RS R R B

or sul
RU@tf@f@reMdedmuibogmnent ralaobtinpeuﬂd drege Of is

4d b e R4e R4de are,each hydrogen.

R TR s SR AR Aeab s den gR i et dibaen_y | < )

hydrexyZQm'aﬂﬁbl%i3| )a(dﬂ‘é@'mbal mBﬂé?y sBﬂaQ:ted b ti?é‘&ro%paé&ﬁétkng of
(C1-Ce)ax<yi ( e-nca);ﬁgxy,sac%;y? acyl (C1-Cs)alkyl- O—C(O)- (Cs-
Celalkylamino-, and dr(C1-C4)alkylammo- where the moiety is optronally _
substituted (preferably, R%is hydrogen hydroxy, ammo ora chemrcal
moiety selected from the group consrstlng of (C1—Ce)alkoxy, acyl, (Cs-
Ce)alkylamino-, and di(C4-Cy)alkylamino-); and R* is hydrogen ora
chemical moiety selected from the group consrstmg of (C1-Ce)alkyl anyl and
heteroaryi, where the moiety is optionally substltuted (preferably, R is
hydrogen, or a cheml_cal moiety selected from the group consisting of (C;-
Celalkyl and aryl, where the moiety is optionalily substituted). In this -
embodiment, X is preferably -C(R*)(R*)-, where R* and R* are each



hydroxy, am no, or a chem cal noiety selected fromthe
gr oup COI’]SI sting of (G -C6)al kyl, (Cl-C6)al koxy,
acyl oxy, * (G -C3)al kyl - OC(O) (Cl-
wo 206003k ani and di (G - C4) al kyl ani no @ wher e t he
supst ituted (preferabP§T/IRRRIVFH0GS19

noiety is optlonally
hydr ogen, hydroxy, am no,” or a chemcal 25 noiety

sel ected fromthe group consisting of- (G -C6)al koxy,

acyl, (Ci1- 06) al kyl am no-, and di (G - C4)al kyl am no-);
noi ety sel ected

I
'“d?‘?%“d?%z‘ﬂ*g *g?%‘z%erb%n5&%*@a&ycscfb?ﬂ%@%l(@yps%kyu onither
R be RYF aaken! togeites it IRITEY A 1drinRHOARAL e hhstd < bijise

aé‘&@yerabl y, R4d'is hydrogen, or ac ém ca
(pr@‘emhbnm%"cam R mge ebch GYdRsyeipdRbitibr
R‘caf‘ﬁ‘aféﬁen tﬁ@%@%ﬁgﬂﬁ RR et %F&%ta%ggal M SUb?%}g;f;aregt))ly -
R\?ﬁe‘R‘é‘* )Rﬁf@nemd?‘RéﬂdER"@ S@C@ac\fm géﬁgf ﬁgdro%en oran

% ﬁé:ig)OS/ 004619 13 independently
OP"%?' Stifuted f6r-Cedalled. popitivey a‘%;m R“eotakentthgetheme

R ﬁqg,tq;t ﬂgﬁg % Q& Neheth gﬂngﬁﬁﬁ%@%’? .egﬁxégr?%ﬁgﬁﬁggbl 3

(prefesab nePRﬁ? areeabh hydvegen op itRbi REY or RECQIeRAC
th Rde or R’le fornms a bond); and Z

ent th c
togefg p\fyﬁ T&E 0HNRAe PRIZI )-, where R 4e and R4e are

eavbt aﬁdma?ﬁﬁ%éﬁ%% AR S Hm R P RRER Y 15, aven

tut ed
IMhar 4\%{2&’ Ré&caml RQréfé tlityeiregdnthd R “ﬁﬁgﬁgegﬁléen

r g pr ef erably,
togeg{ééqggn% Q@‘H?lsrg%ﬁ/fugy sg qrﬁ F Rz &rmmblea% heterogycliver
ring, & 5htdB-Aerbeddacton )
'p ferred err%odl rr%t%t élrfgng’; dg?gobon(a n\%ﬁltnb@% f%sec[tam fing,
whe gdggmqtgwd)c ringrdbe lmdbnazting and tiRd lactdire rig are '
nd Rod'. taken together forma .
optiofly SRR AR oriPihy TBE ol e S5 e lncipine optionally
contdint arcadiifiorsal hbidhGatomn Seldclef THERTE | |
i% rrbe?ed I gct a?né;fl ng %gﬁé %ﬁﬂﬁ Jr slfur
prefep{abiy y@qn,ch r i laken togethec fome ar5 tcgﬁamebnbbﬁedi Feitam ring,
nd . the |lactone ring
wheré thE (dtigm ’sﬁbﬁ&héﬂf BBRst f‘@eg@aat%twgauh CORHAIRE Rl
addrtlbeaéhemma&éaetted fraMMiRsYeRDr dkygéﬁ #is Sul.fur
F@g é/{ Rod and R4d' taken to orma5to6
embogfinenf ol dreferably a bond, viikkEHzher I-G(Rdﬁ)fﬂf“f powhere R
_ d Fost i_onal,l ont
and RO HrB ek inGiSHdchit HydRpde BY s htidhaly suDstinéd (.-
Celalkytygreither R bhR&® taken together with R“e or R“e forms a bond, a
methylene bridge or an ethylene bridge (more preferably, 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 ani optionally substituted (C1-Cs)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“e)(R“e)— where
R* and R* are each hydrogen). - : :
Another preferre_d cqmpound disclosed herein is a compound
of Formula (1) where R* is a group of Formula (IB) where where R*is as
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enbodi nent, X is preferably a bond, -Cl2CH or
-C(R4c) (R4C) , where Roc and R46 are each
i ndependent|y hydrogen or an optionally substituted

WO:OM&E%_}OG"'W" or either R4oor R4oawgken together with

Rde' forms a bond, a nethylene bri dyga/mosmoicts

et hyl ene bridge (nore p’r‘eferably X is a bond or -
C(R4c) (R4c') where Roc and Roc are each hydrogen); and
Z |s preferably a bond, -CH2CHr or -C(R4de)(Rde)-

and Rde' are each i ndependent |y hydrogen or

defm%dwaeerer Ralis Vydiagan, cyaae, iairoks)ahiog, HbIC(@)t era
chomBAF BB aBH (AR S b0l BRI B o
Ce)alhugf acsabky.,a@i '(€1ac:99rk91-@r-0(@§ R CRARy-NGEE ng)() V@ and )

e _each hydrogen). Anot her preferred co

Co)alk el oG foar CRRI BT n Gt by faarninb @9 vhere Ri

Corr R B bk e bl

C4)ailqylamryrdr mgyn hetgraaoyl, 8ydiily, ordiihaturBNd( P o, 6-0r 2
NI et% eI ected fromthe group consisting of

memb@agbgfeo{pgwle a pagliaiendully sefuraigd Satgya smembered

carbo&&hc@%?a) A45h %?B%@ Bty i i %8} Sﬁé& %#\lﬁe@( 9-, (Cl- |

rs(hgr):iwg@rh )Iﬂ;_el‘dﬁ:(@}-, o £2hbnfisal eysieapbdpbrid rﬁ@m the
C4) al kyl am no-, hete

group ?234 09 SHGECHAY} Sk G- G (B GIRVE Ny
C(O)- S(wtcgémgir)asr C@)5: o FREEBANIC BEARE 5 AP Lefirated -

partial or ful'l'y 8aturate

fo 6—mgmnﬁgeq éret@"ocyﬁg, amdarmrtrhay cmfr.my;satsraw@d BoraBly
or a chemcal

membEHREtar bk BhE i e ety @w“%r%"rwbﬁew

OERTe WK dall
a C4}al k?xtrb‘f?\r'?—lr eth?'qm’(% dt(r) al ky %%{r loggs abong. a

methY‘%@?eﬂ' €y Pr ap qibylenglbridget fully saturated 3- to

sa.tura?rli d?ﬁ%ﬁr’oc&cl 4%2% @a@%‘%’f me ryﬁf!jgg” ere

cyano, thyerowmj, einyinos HQNO(@I)alohé chiichl Mb‘?éiy s‘é!ecﬁ@@ fiom ﬁﬁ(ﬂ?
Rde, RAf R4t forms a bond,

group %“ﬁ%’%&f@ e‘ﬁ@aﬂﬂﬂl c(ge-Ca)alkanyeaqmm @cyt, i(Ggd3s)atkyksOa
Q,1s.

cloy fopdmORR ey (SEMR oL bR .

((01-c4¢arbyri)m-noa. (eaﬁgey@oarayramrnm tdegiamino-, aryl(Cy- S

Ca)alkylamino-, heteroaryI(C1-C4)aIkylamlno-,. aryl, heteroaryl, a partially or

fully saturated 3- to 6-membered heterocycle, and a partially or fully

o

*. saturated 3- to 8-membered carbocyclic ring, where the moiety is optionally

25

30

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, HNG(O)-, or

a chemical moiety selected from the group consisting of (C4-Cg)alkyl, acyl, _
(C1-Cs)alkyl-0-C(O)-, (C1~Cy)alkyl-NH-C(O)-, (Ci-Ca)alkyl)oN-C(O)-, aryi, : )
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle, anda =

- 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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group consisting of (Ct-C6)al kyl, (C-C6)alkoxy,
acyl oxy, acyl, (C-C3alkyl-O C(O-,
(C-CA)alkyl-NHC(O-; (CG-C)alkyl)2NC(O) -,

(Ct-0Co)al m no-, 20 ((Cl-C4)al kyl) i no-,
woO 2004/6338246) cycloal kyl am no-, acyl am no-, I ~
C4) al kyl am no-, heteroggyl (G -C4)al kyl am &&’,‘Bzé’#’i/l"?‘“”

heteroaryl, a partially or fully saturated 3- to
6- menbered heterocycle, and a partially or fully
saturated 3- to 8-nmenbered carbocyclic ring, where the

a borlPLEHCHS- OPLOMIBYRI")- SRSt i sl 1o afdEabiiken

) together with r R4t forns a bond,
indeppadapiichydpora ge (CoCedalkeihyl ene bridge, and Roc' is

h O L @al ' | ect ed

r{ aheRRden ally chiore G B e TenPare R Rufrogen,
cyand, By dfByabiniho, BIEY0)-, 6Ca chéhatéhoty §IQted from. th

(C -CA)alkyf)2N-C(O)-, aryl, heteroaryl, a partially |
GrOUPSFONSANG GACuCaIT3(C-Golplenb ecyoxeaeh dGreCealighd-a

tj < > d . :

CO» P Capt MO (Gt i Ee b minery

((C+-Gajdikyl)amting, (03-CRojeldaakganiinge bbiamind-hatgc Rie, R4,
a met hyl ene bridge, "or an

Cda'@hﬁ@‘ﬁé%ﬁ@ﬁ%ﬁ%@i‘(@g%@fmo-xa% haterpony apesdaly or
- -, - 4 R4C
fully sqafeleB R4 eRefberag helerdehtle, ahtE B Tafl of fl¥y Mt oger

ere

saturaged Bcio Egpemkeied; carbbsydicydng, wiserefthe moiglyQs-optidnally
h

sosfO L S0 A B ST St
from thig grcﬁjpgémmstﬁ@rtﬂléag E“%?Sf"f&"y f@g,@%gaﬂkw-&é@) @ koxy,

| ox

o oacyl |
Co)atkpIHEA G H -G By DN (@ ). agtogyl, Spaytially or fully

satuabfy S ARt 5 G ST Bttt

to 8-merbairéy carbiotyclic feg, avhere/ireGofedy d MicHEI) Substiutbd,
shetergaryl, a partially or fully saturated 3- to

or R rat it dake faeliosdpemed barially ordily satugated, 3410 6- t o

membES el i iy BEOP BRI B 0

mem.bqf,wrlag‘ﬁm ﬁh@,hﬁﬂ@@)&th_ednc_aterdﬂ}fﬂib gagogw lE&)ln&air‘@lbﬁd the

lactam (@%%fﬂt%ﬂ%ﬂfﬁ@ﬁ%ﬁhgc{ %%q ?@53@@@ %iﬁg@é@@g ﬁgct'am

. P | ” i al |

fing opliohall ot are B ighy! hletbatoR L AR BBEER. ™' o

nitrogen gssuifugldry or fully saturated 3 15 to 8- nenbered

g N S TR TN A
from theajrbiiplcolisisting bf {0;-ERJaIky! £0:-Clicyb@atkyl, (Ci-
Ca)alkylsulfonyl-, (C1-Ca)alkylaminosulfonyl-, di(C1-Ca)alkylaminosuifonyl-,
acyl, (C4-Cs)alkyl-O-C(O}-, aryl, and heteroaryi, where the moiety is
optionally substituted (preferably, Y is ~NR*'"-, where R*’is a hydi'iogen.or a

- chemical moiety selected from the group consisting of (Cj_-Ca)alkyl, (Cs-
Ce)cycloalkyi, {C4-Cy)alkylsulfonyl-, (C1-Ca)alkyiaminosulfdnyl-, di(C-
Ca)atkylaminosulfonyl-, acyl, (C+-Ceg)alkyl-O-C(0)-, aryl, arid heteroaryl,
where the moiety is optionally substituted); '
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menbered heterocyclic ring, a 5- or 6-nenbered | actone
ring, or a 4- to 6- nenbered lactamring, where the
heterocyclic ring, the lactone ring and the [|actam
ri'ngTare optionally substituted and the | act@mm2643081519
and the lactam o ring op*ionally contain an additional
het er oat om sel ected from oxygen, nitrogen or sulfur,

or Yis -NR4d"-, where R4d" is a hydrogen or a

chem cal noi et'_{ selected fromthe group consi sting of

G4 isc Poainedy CHCH.06)re fd REJ(RAFI)-, vi@re R is hydrogen,
cyangh@%) é"r{(ﬁ$§ﬁal\}%@¢%& Fl‘ Xylg% nq'saﬂ} gglgcted from the
grouﬁ@bn@ﬁilﬁb@'(eql-@ﬁém s Ek)ant&ﬂé? %832]8& aéé‘)l'lb @ﬁéﬁl@%

et t | bst
ClOY MBIk R -6 (PR -lej)ﬁsih;ﬁﬂ‘b@é@)-o(Ca—CMEwGaaho-

((Q-E%j ﬂ%ﬁﬂﬁ:ﬁ e R ARty S IaMinGS ali(C-
C4)alkﬂbnﬁmalﬁeg?r§am(rghﬁ%.s)ml§yo%§n@%) %r?b’ AR hPuttially or
fully s(%‘g’aéﬁﬁi 53 g 6= l@ee(t@fed h&f@mcydﬁdﬁmﬂéﬂ@maw or Aliywher e

-satur%%% @Q?e%@%gag%! &?@6%%!@4&?@2 %rg %ﬁf@@y is gptionally

substitgier e R daken tugetteriith RS, IRAT RIS REVRARS dé‘pgugt?ﬁw

r a chenical qnl et sel ecte

et T8 Brickien ot ohitarlpre bEAGR CRRGR) Sis pyraaon, BRNG(@Huar
a che?ﬁTé;;ﬁgtetfﬁélbct ﬁ%@' h%%a ﬁ%@n? ﬂ(I-(E(‘ 655)alkyl acyl,
(Cr-CRlEE- D)1 gﬁ*‘hﬂ‘ﬁom“@@“; %hﬁ%h))aﬁqﬂ)zﬂpe(o)- aryl,
neterd it SRABITEH B 3EhliGieq 3710 Sigmbrysabeiarocyeieyand a
partnallgebefu.ﬂl@rrsétura@e@ 3L id Blrhé!m%%recf Hé#b’éc?éw hﬁé?@p%ﬁa 919

menber ed heterocycle, a part

moiety i epuAnAlly SubsE gt Fatbkon rtbgeliner witfr Rty RUDRFS o he

R* foffR5 &} oh& é’ﬁi}é’cﬁﬁ%‘neéﬁu %gb%'@ﬁ% yiene br&pr@r@‘emﬁm,zrw h

t og et

a bondl,GOfEtOHi-&ﬁe-m(iR R YRR Lidggenand Rie

i S or a chem cal nolety sel ect ed
'“dep%'ﬂﬁ%)‘ %%05 belﬂ"ﬂ(j)-of (G -06)al kyl, ~acyl,

6 AU R Ehyord Srha eI b ot 1,

mo:ety(ﬁelttecﬂeu;ircwatthe areap Be?sustu?g gﬁgtﬁecgﬁamﬁt HEPGX)(?H‘E“oxyand a
artia at yrate -
acylo] Foytelset caeimug Sy Zcﬁq;;)arsylfwﬂerams(@pmmnlesri)zw-

c(o r th, Rab Rab' =~ Ric
ECS: o ieny Syrmiv e sl gy
acylamingry Béyiécbﬁu):ajleymmrref-eheldrcyaryzori:,;)alkylammo- aryl,
heteroaryl, a partially or fully saturated 3- to G-membered heterocycle and a

partially or fully saturated 3- fo B-membered carbocychc ring, where the
moiety is optionally substituted; and

R* is hydrogen, HzNC(O)-, or a chemical moiéty selected from the
group consisting of (C4~Cg)alkyl, acyl, (C+-C3)alkyl- O-C(O)- (C1~C4)alkyI—NH-
C(0)-, (C4-C4)alkyl)N- 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 optionaily substituted,

el



a bond, -CHzZCH2- or -C(R4c)(R4C )-, where R 'c and
Rac' are each independently hydrogen or
(G -Co6)al kyl Y. RAf is hydrogen, cyano, hydroxy, am no,
WO HzN?(rX’dO%{) or chem cal 20 noiety selec fromthe
YPYystonsi sting of (G -06)al kyl, (C, -C6) K PEY41B2003/004619
acyl oxy, acyl, (Cf-C3)alkyt-OC(O) -,
(C-CA)alkyl-NHC(O-, (CG-C)alkyl)2N CO -,
(G -Co6)al kyl am no-, ((C,-C4)alkyl)2am no-,
(C3- C%gfycl ogl kyl am no-, acyl am no-,
ar y| o of)Rif Itgueaartogetherhﬁuemqrmb$ Q4C,Q§});@4ck%lr@g1§1§6 nd. a
mg{lw Hﬁteroa%, a partially or fully saturate =
IViens RidYe Pnan dhylepe kridgsid a 25 partial ly or fully
sat ud ph8fn3ce 0c ic rin ere the
noi et)e IS optlikgﬁgr ?5%3%@% %%[ g]f‘\rgé*ﬂ@ M@P"?%Oﬁ%r ogen,
CorpTy or, thersall, oharsohaite wyitgidyateadant @BnigiRd. B salt o
onsisting of (G -0C6)alkyl, acyl,

the BB Yy 0 4O -, (CL-Ca)al kyl -NH (O -,
G et vl tiall
or Tl 1y Saturan e oo R et ef acycl e,
cogiguRdlharauia (Ihwhew Rf is atgroapest Rommiuta HORWRBHE hhere

5 j bNg. h ety | ti [ .
;%?fﬁ??ﬁét hct {Rpelighty budrogen o (6o Bb ot ko(c
, halb-sob t t RS b b, ., R4C,
C4 gl[ RAC fé?r%tmg{bgo(%@gbwngt {F';{ g&*@’&&é@“@ﬁ'gﬂﬁ (C?’
“ J’/ﬂ’eﬁ@( 11kl iCar Grloivtarinid(@ - yaikabbrea pattally or
L o (6 compound or the salt, or a
fully Spnaglod & @ Gt ded ieriiB tg oafianda 62t ne
'hetgragtoms. independentipeselasted #one @xggan,o%mﬂ"@r;ﬁ{rgégg or R®
amﬁﬁ&@l ?g,lasqégtBﬁgﬁn‘@ound of Forrmula™(lI) ere [ _

- G0 ®p Mof ntpgpthesiieine adbretos-nEmbatbdBickirg, 4REH
G-miendieeread : ; - [ kyl, d R7 i Cr-
T o otk e bRl OF 15 et d e yo Bimembersa’

hetgrogyds)cantairingXl 1002 hetatoms Tdependently selected from

i no( C1- C4) al kyl -,
oxy G S R rdBheeh e 19 Jagtaye. thedacterpantiithe heterocycle
bptid . : ; it Ghee
A R IIMAEd: A ohAa e Eb S Sl réeactcn e

p_mtfv- gef gxg/ g@mpoyudntnﬁhe sfam‘ or @goluatoor R@drnaga%fgﬁ? or Ko

. e r orma o- 10 - e ere actone,
om0l S PP Pt eresorablytt fadR wre sadh y

| mdependexaupﬁydmgbﬁq@(M?élﬁﬂ, and R’ is (C1-Ca)alkyl.

In a second aspect, there is provided a compound selected from the group consisting of

9—(4-chIorophenyl_)—B-(z,4—dichlorophen&l)—ﬁ-(tl—pyﬁdin—_z-ylpiperazim‘i -
yi)-9H-purine; ' :

9-{4-chlorophenyl)-8-(2,4-dichlorophenyl)-6-(4-pyriridin-2:ylpiperazin-
1-y1)-8H-purine; ‘



heterocycl e containing I to 2 heteroatons
i ndependently selected from oxygen, sulfur or
nitrogen, where the |actone, the [actam and the

heterocycle are optionally suRsiituted; a

pharmaceutically acceptable salt thereof, a prodrug
or a solvate or hydrate

of the conpound or the salt,
the salt or the prodrug. Preferably,

of the conpound,
R%[ &9%6' are}:} each mdependently hydr ogen or
REAphesyd)-aR drgb ln.a,second
s e S P SR ne Re

carboRy Rﬁ&ad‘hgﬁgf i S prOV|ded a cofrpoun
group con
enyl}6 34 pyridin-2

1
Wi “*iéﬁf%gzﬁ;q it vy
SR EIERE iorcmny-rpur-6oy .
‘A 'SOPrOPﬂaWw’%?gﬁlbﬁkﬁé’ééfdpé;%eé azi ne-2- carboxylic
,odicfﬁ.“?‘}%m.“M%“??ﬂ%?tﬂ??@*ﬁrﬁ%&“ggn o
P %I orogﬁéﬁ C @igid ﬁm@}p/)henyl }9H purin-6-yl)

l.i ¢ ald am de;

‘é eblarpphenyeaget henyl) 8- ?@“?ﬂﬁ%??ﬁnéﬂ 19- 14pur| n-6-yQ

hloro
pmpyiaﬂwggpn&é ﬁ Ip@mdmmdé—- carboxylic acid am de;

11{9[ &éﬁm@bﬁé.gwag?r%p@, gr Ophue%%_ r?n: H puri ndg; yl]-

pr.opyl am n

propyla '1'!‘1 iperidineot-carts e

h 6 U— ,
1 -@o yﬁgg e‘?%tﬁ}rﬁg;gu“ n zhebyl).gﬁ uﬁﬁ@;ﬂ[ﬁf
2-f.| uor ophenyl purin-6-yQ

propyiamln[o% di
i an g TR BARIRS oy 1 acr s e
'aﬂhawbh&(mnhoﬁn Hed Zqﬂno(% P
lsopropylﬁm@ogrﬁéd@ 4e—4I CarDOXY C42gdni:p}f: . gﬁﬁg% ’y&
o 1_[9_(@6("@_@?“@&%%@&% 8- Z-ﬁkorophenyl) 9H- puri n-6-yl
pyrrolidi Wé’ﬁ SFtsbudnby4pgeolidin-1-
Y- pnpendlcﬂﬁ-@é:a xylic acid amide; -
i yl)- 8- (2 chl or ophenyl ) - 9H- puri n- 6-y1
e Abas ot B B-Afisd 2 de;
€ ylammoplpendme-4~carboxyllc acid amide; - '
-[9-(4—chIorophenyl)—B—(z-chlorophenyl}-9H-punn-6-yl]—4-
lsopropylammoptpendme~4-carboxync acid amide;
4-amino-1-[9-{4-chloro, purinGyil
phenyl)—B—(Z—chlorophenyl)—QH— un'n-6— -
_ plpendlne-4-carboxyllc acid amide; " yq' -
1-{9-(4—chlorophenyl)-8—(2 4-d|chlorophen)d)-9H—punn—6-yi]-4~
meﬂrylammopupende—carboxyhc acid amlde
1-{1-[9- (4-ch!orophenyl)—8 (2—chlorophenyl)—9H-punn-6-ylj44-
phenylptpendln-4-yl}~ethanone ﬂ
[3-[9—(4-chlorophenyl)-8-(2 4-d1chlorophenyf}QH—punn-Ei-yl] 3~ |
(10,50,60)-azabicyclof3.1. O]hex~6~y1}-dlmethylamme, |
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1-[9- (4-chl or ophenyl ) 8- (2-chl orophenyl ) - 9H puri n- 6-yl ]
-4 isopropyl am nopi peridi ne-4-ca xylic acid am de;
" 4-amino-1-[9-(4-chl orophenyf)4
-J2-chl orophenyl } - 9H puri n-6-yQ4+,
pi peri di ne-4carboxylic add am de;

1 [9 (4- chlorophenyl) 8- (2, 4-di chl or ophenyl ) - 9H
i n-6- | am nopi peri di ne-4-carboxylic acid

met h
%@ chYorophenyl) é chlorophenyl) 9H-purin-6- y1134 (4-
ohenl 2- chl or ophenyl H puri n- 6-
ﬂUOl’O[*]éréﬂi—éng p| p ‘rlodl ny4 yl() et hanoﬁe o P d
[1srquea~cnmhbnempeqziaﬂ&o(o%e4w§n' LalaReehl o puri n-
pheny'(’!{?@gnﬁo?l- azabi cycl o[ 3. 1. 0] hex- 6-yl ) - di net hyl ani ne;

]
A A G EBIRLoRISA- B42csgrepitesmg) PHapuribryl-6-
plpend]n—4-c([;4 fuorophenyl ) - p| peridin-4-ol; '
chl or ophen (2-chl orophenyl) 9H- puri n- 6-yl
: %?[é 4“?@ Fﬁl %ﬁhlﬁwophenyl)-QH-punn»S-yl] 1-isopropyl-
1,:«},84;10523@\(,\> 45&&414_4%@|QN ophenyl )-8-(2-chlor ophenyl )-9Hp

urin- 1= piperidih-4-ol;

%—I@M(oiﬂmmphenyﬂ@m 3-eKIBrophenyaRoERsln .%tygqu n-6-yg

-tri azaspl ro['4. 5] decan

’S°pr°P§r1 ‘?gﬁ %ﬁ%ﬁﬁ'@%ﬁ '(@EK di chl or ophenyl ) - 9H puri n-
can- 4-qne;

S %ﬂ”"t’%?ﬁ?ﬁ%%@'@fé@%ﬁ?%ﬂéﬂ?ﬁ%ﬂhﬁ y

oxa~1,9d 'ﬂzamffh[ﬁl‘é]und&mf&g)nh azaspi r o[ 5. 5] undecan- 2- one;

éf PB%%HFR"%‘%M)-SMW@%@MM@ 8- (2, 4-

dichioroghehli)gHpriire) - OH puri ne;
o (45,2?“ orophee%yl ) - 6- (1-cycl ahexyl azeti di n- 3- yI oxy) 8
9(@44 logp rwfbﬁf(ammc)omymetmﬂ—s-yroxy).g.(

drcﬁlomén%m%égﬁyl 9- (4- chl or ophenyl ) - 4-di ch| or ophenyl
| Gge%‘“bw@m“‘d"”n%'%"f.*é it *“5@@@@4@@@%5‘?@ ool

d 9H panne; a phar
an or a solvate or hydrate of Said conmpound or said

Q-TMﬂorophenyl)-B-(z 4—dlchIorophenyl)—-ﬁ-lsopropoxy-QH-punne .
a pharmaceutrcally acceptable salt thereof ora soivate or hydrate of

said compound or said salt.

Preferred compounds disclosed herein include : 1- -[9-(4-chloro-
phenyl)—B—(Z-ch!orophenyl)—QH-punn-6-yl]-3—ethylam:no-azetrd1ne-3-
‘carboxylic acid amide; 1- [9-(4-chlorophenyl)-8 (2-ch|0ropheny|)—9H-punn-6—
yl]—3-|soprop3dammoazetldme-3-carboxyl1c acid amide; 1~{1-[9 -(4~chloro- .
phenyl)—B-(Z—chlorophenyl)—QH-punn~6—yl]-4-phenylprpendm-4-yl}-ethanone
{3-{9-(4-chlorophenyi}-8-(2, 4-dichlorophenyl}-9H-purin-6-yl]-3-(1a., 50, Ba)
azabicyclof3.1 -OJhex-6-yl}-dimethylamine; 6-(1-benzylpyrrolld|n-3-yloxy)-9-(4-
chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purine; 9-(4-chiorophenyl)-6-(1-
cyclohexylazetidin-3-yloxy)-8-(2 4-dichlor0pheny!)—9H-purirle 6-tert-butoxy-

- 9-(4-chlorophenyl)-8-(2 4-d|chlorophenyl)-9H-pur1ne 9-(4-chlorophenyt)-8-
(2, 4-d:chlorophenyl)—G-nsopropoxy-QH—punne 1-[9- (4-chlorophenyl)-8-(2 4-
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Preferred conmpounds discl osed herein include :

1-19-(4-chl oro-
phenyl ) - 8- (2-chl or ophenyl ) - 9H puri n-6-ylj - 3- et hyl am no

wo 2004/639¢8t 1 di ne-3- carboxylic acid am de;

| -[9-(4-chl orophenyl) - & (2-chl or ophenyl }QIEI-CEGP?W%QM”
yl]-3-isopropyl am noazeti di ne- 3-carboxylic acid am de;

1-{1-[9-(4-chl oro-
phenyl ) - 8- (2-chl or ophenyl ) -9H purin-6-yl]-4-phenyl pi pe

A B Ry P R RS P SshRh U s n
amideﬁ-1y[1{|—(43€mlmr@r@fw,l)6&)(2—fluo:'ophdenyl)-s?]HTpur_in-ﬁfyl]-zl-

propy RO ISy Hicot Paraio 24 amygestia 4-cidrophenyl-6-(2-
chi ordgﬂh%gwghﬁ—gp%ér@% PRGNS 225U AE acia
amidecyle[!ge(Healyﬁlb?x:dtte'nyl):&&-ﬂUSWWOQ—MdhthHLWWNQH‘
. | ne; - L - 0 ), . .

isoprepYfaiBp e roarBonic ach amideobiergohionpbenyiis-
(2-chic9robﬁeﬁ91|)fgm9bﬁﬁéﬁ-§fp—)&:-p rolidin-1y1-pipgtifline-4-carboxylic acid

.. (2,4-di chl oropheny -1 sopro
amudel1f[g-_((l-zplmnaph@pMk)f@f(a-clﬂo(cmrmrWJ-QEQﬂrﬁﬁBSﬂW@thylamino—

piperiﬁ%ﬁ-%@ﬁéﬁ@#&ﬁ%@n% fﬂ@géﬁqlowpﬁ%wi)r%ﬁw@eh%mhe
AR il e )
carboxi SRR B Y DRPe iR (2 dogichinrmpepud-eii-pun:
6—yi]-4m_1eﬂh?bep?mnopms'ridiiz$e~arda_i}6?xyli_c acid amide; 1- Qj(g_-cnrg? o

pheny Bl G-I ophanySEhPuby P A po PGP aIBos AT C |
T e T ————

- chl or ophény

Vi}-1-iseproipyk 1 B, 8dribzaspiicid Stdetaratiotes; - 9-(4-chlorophenyl)-8.(2-

ehiororich S kP BSET i exark S s B Alanieeanes.
one; E-{o {4 chibraphaipbei ol EoRohAT SRIBINNIS I 1-isopromy .

1,3,8-trigzagpiefdatldetcanmd-noe; 1-{9-(4-chlorophenyl)-8-(2-chlorophenyi)-
rin-6-yl

b Rl dh$6-£ Y RN Gt o '
chIoropgfagi??@ﬂ-ﬁhI'lﬁfﬁlpl}ﬂprﬂhénﬁpibériﬂhﬂ#ﬁ?ﬂc gﬁﬁ?@b;@f&dﬁ&f Ln-

- 4-rnet hyl am nopi'per i di ne- 4- _
phenyl)Br{2rehloropbenyl)-Ohi-purin-6-yi]-piperidin-4-ol; 4-[9-(4-chloro-

e o GBIl S
ot ooy Y (o oROIHIRRES (e

. []-2-i -1, _
pipera ﬁjfgl]}(éi:si-?p%rrgy%gﬁg@ﬂacblomphenyl)-&(z,4-dichlor0pheny|)—_6-
(4—pyringél?ilrn%-ggg R0 - Buhng! b praffabeutically cdeptable” >
salt ther@of Br(aisolvhty ophfamké oBﬂ{éc&nsbGHHQi&ﬁB@]ém ) - 9K puri n-

6-ylj-]-isopropyl- 1,3,8-triazaspiro[4.5]decan-4-one;
P I@{e@}-@‘? FeRGHHEAYY peeepiablmsaltsinalige ivdrochloride,

mesylate and besylate salts. In some instances, the free base is prefeired.

. “Free base” refers to an amino group having a lone pair of electrons.



20 9H purin-6-ylj-4-(4- fluorophenyl}plperldln 4- ol ;
1-[19-(4-chl orophenyl) - 8- (2-

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

4- benzyl - 1-[ 9- (4-chl or o- 183

phenyl ) - 8- (2-chl or ophenyl) - QFLpurln 6-yl]-piperidin-4-
ol; 4-[9-(4-chloro-

phenyl) 8- (2- chlorophenyl) 9H purin-6-yl] - pi perazi ne-2

-car bgﬁ/}mrg met hyl am de;
9-(4-¢C Bﬁ‘é ki herg ig provided & bhammpbgnyl ) - 6- (4- pyri din
CRmMpbsiBdn pompf n1)la yf).nf%ghé)url ne; and

ro h ) - 8- I'chl orophenyl ) - 6-
“ﬁ%ﬁg"éﬁ% azpfwmsu%emazompdmrwt 3-9Hpurine; a

soI vate or ﬁ?@?é?@gagigt k. gﬁﬁ%@%ﬁ%s&&tﬁm@g ora. o

sohedterordiydratys 6F. tdorRbo abl e sal ts i-nclude o
ti%dr ochlldgl de, §n§gyl ate and%%i(gmqré'gsé?ﬁs@' ﬁﬁ’ts@ﬁd@)a '
R Ca')hécﬁ(amablfaemlp@npr@ﬁ@iﬁ'e@{r canfef Free base™ =
refers to an am no group having a | one palr of. ,
el ectvafesth afimct, iverd ist gtbvided SRR pou LJ}S€ el (g ded a
pharmaceutical conposition conprisin 13 und
asdefi ned above, a prodrug of sai conpound a
pharmaceutical ly acceptable salt gf said conpound or
sai d. prodrug, or a vaLB.or .hydrate of said
conpound, said pnordrug, or ~SHi alt; and (2) a
pharmaceutically accept gpl e m}?ﬁﬁ di l uent, or
camel-. In a fourth aspectythelNe is provided a
compound of. Formula (1c/d)l4B RN~ ~NN/>- A N 4
(lc/d) wherein A and 13 dRe each independently a
phenyl substituted with | i’ & substituents.
i ndependently sel ected fr group consi sting of
Whﬁﬁ?'ﬁ (Cl- C4)al koxy., (C+-C4)alyl, hal o-substituted

%é are, Hang cyano; Rlis hydrogen. (C -C4 alkyf,
. b';?‘luf an indepengently aphenyCAIR R wﬂﬂd Eo 3
- ents mdepe,n pendently selected from the group consisting of halo, {Cs-
4)aj oXY, C,-Cdaligyl halo-substituted (C-Cilalkyl
R'is hydrogen .
‘ C4}8"(0XY: and

R*is hydroxy or haio.

and cyano;
(C:—Cdalk)d halo-substifuted (C,-C‘;)alkyr. or (C1-



R4 is hydroxy or halo a o WD 2001/ 037823 PCT/ 1 B2003/ 00
46 1 9 19 Anot her enbodi nent discl osed herein
i ncl udes i nggr nedi ates (1c/d) and (1b) jch are

WO 2004987828 in the synthesis of the disclose
R~ NN R4 (1cld) whapein A and B are ea “ﬂi&qg‘%"’“‘“”

i ndependently a phenyl substituted with | to 3
substituents independently selected fromthe group
consi sting of halo, (G- C4)al koxy, (G -C4)alkyl,

hal o-%’tﬂi@qnembpeme@ms@éae@ HeYdin ,@meﬁ?&@é 4Bkl S

ey 8 hal o- substi
mc-.’-%ﬁ?b ﬁ'ﬁf:h g;g)”se indhs syntessjs ofdneldistdsadsompdundsy : or
hal o; and RI Ni "N BAHOA HNM A (1b) wherein A and
B are each independently a phenyl substituted with 1
to 3 substituents i ndependent By selected fromthe
group consi sting qf: hal (Cl/ C4) al koxy,

(G, -CA)al kyl, halo- . Nd (Crc4)al kyl, and
cyano; and Rl is hydflogen| ( al kyl ,

hal o- substituted (Cr- N (d - C4)a| koxy.
Preferably, A and B are each |ndependently a phenyl
substituted with | to g4substituents independently
selected fromthe group consisting of chloro, fluoro,
(G -C4)al koxy, (G -CA)alkyid) fluoro-substituted

i -C4)alkyl), .and cyano. re preferably, Ais
- W“er‘z“%rﬁ 8?'@ ﬁé@?acfzmﬂpegmgnﬂm pheny substifotead afthentd 3
subsﬂttfdnt@m?jeﬂ) | or0-4-11uorophenyi, or
4- difl ﬁ?‘gﬁhe‘p g‘%]g%ld r@"ﬂ @‘%@HP&FW%W ofdjalo, (Cy-
C4)alhoxy Ubndphslkyl, halo-substituted (C4-Cy)alkyl, and cyano: R’ is
hydrogen, (C+-Cy)alkyi, halo~substrtuted (C4-Cy)alkyl, or (C1-C4)alkoxy, and
Ris hydroxy or halo; and

(1b)

wherein A and B are each independently a phenyl substituted with 110 3
substituents independently selected from the group consisting of halo, (C-
Cs)alkoxy, (C1-Cy)alkyl, halo-substituted (C+-Ca)alkyi, and cyano; and R is
hydrogen, (C+-Cy)alkyl, halo-substituted (C1-C4)alkyl or (C1-C4)alkoxy
Preferably, A and B are each mdependently a phenyl substituted with

102 subsﬂtuents independently selected from the group consisting of
chioro, fluoro, (C+-Cs)alkoxy, (C1-C4)alkyl fluoro-substituted (C1-Cy)alkyl),
and cyano. More preferabiy, A is 2-chlorophenyl, 2—ﬂuomphenyl 24~
d:chlorophenyl 2—ﬂuoro~4-chlorophenyl, 2—chloro—4~ﬂuorophenyl or 2,4-
difluorophenyl; and B is 4-chlorophenyl or 4-fluorophenyl. '



WW Lu u,,ua 15LJ PCT/ 1B2003/ 004619 20 Yet anot her

enbodi nent di scl osed herein is a pharmaceuti cal

wou 289 :921 tion conmprising (1) a disclosed conmpound and
(2Y"'8*phar maceut i cal |y acceptabl e exci pi ent , PET/IRREHYI04619

or carrier. Preferably, tie conposition conprises a
therapeutically effective anount of a disclosed

compound. The conposition may al so contain at | east
har utical agent (described

one i ti onal C

heréﬂ%ﬂ%"t"ﬁf&f‘@f’ 'glf"%@?ﬁeg NefRiN ke ni cot i ne recept or
phaaneceaticabgmipcsititn cORpring @Nk aBeRESE Sorffoulld

nal trexone and nal mef ene), dopam nergic agents (e.g.,
ang i Hrobismaeguticallytaceentatin extitient] diluaat biédrierdi Sor der

e L., RitalinTM StratteraTM

PrefRl), 8RS i fies Biteapeicalberfgctpsameunt of
a disgRs6d chagoliar ai : not her . enbodi nent

di scl osedg?wer-ei- rtwle,icgmgéﬁteyginh%%félggc?r}t@gﬁ ng a di sease,

leashARe @dshtional Mhasmaseutical eigant (describedanerin ) dPbferred

. [ ' | CB1 r. tor, t i st i
o 0 8 oo o sl
naltekome and medatkfef ' I

o oo TSR 151 AT,

ff [
aﬁ%ﬁlgﬁ%y&% g‘&%ﬁﬁ&ﬂﬁﬁﬁéf (ABHD)ageand$ Ye.gl rRitaln ™, IStrattera™,
: j i ded.t f ound of .
Coéehele aid Hdteray P A &f-ohEsii SoBhis (entribeshorei

For mul a
 belewkating a disease, condition or disorder which is

nmodul ated by a cannabi noi d receptor antagonist. R ~yN
N ¥ei Anoféh;;dntggd)memfmb@béu ferbh 188 nithdLnal |y
forﬁwﬁﬁ hla: ﬁ' s ups tute . .

het erfjoar ;I_; B s?_ ”gﬁ]t"gg?'?‘@%gﬁé_\? rg%q@? § _bé{c? GAgnabjpoid,,
recepier Gn4larticdansa OB esteptur) ahm(iircwis':t iRk arlimdly %Hﬁﬁ?»&g the
tep( |_54 Iki¥‘l, hal o-substituted (C, -C4)al kyl, o -
S %‘F gt’er g to an animal in need of such treatment a
therapeutically effective amount of a compound of Formula (ll) (or a

pharmaceutical composition thereof).

In a fifth aspect, there is provided the use of a compound of Formula () in the

manufacture of a medicament for treating a disease, condition or disorder which is modulated

by a cannabinoid receptor antagonist.

g

RN N

DY
N~ N/>_A
R4

)]
wherein SR
Ais an opti_'ona‘lly- substituted-aryl or an eptionally substituted
heteroaryl; B is an optionally substituted aryl or an optionally substituted

heteroaryl; R’ is hydrogen, (C1-Ca)alkyl, halo-substituted (C:-Ca)alkyl, or (Cy:

Cqy)alkoxy:;
R*is

() a group having Formula (IA) or Formula (IB)
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R4 is (i) a group having Formula (1A).or Fornmula (IB)
WD 2004/ 037823 PCT/ | B2003/ 004619 21 O 4a Rat N R4b
R41 R Rob R4P" Y N R4P R4h z,, Y-X Z,, Y-X (1A (IB)
where Riaegge hydrogen or (G -C3)al kylyggR4b and R4b are

WO 2004/€53813 | ndependent |y hydrogen, cyano, hydr ®oiBz&zameio,

H2ZNC(O) -, or a chem cati noiety selected fromthe group
consisting of (G -C6)al kyl, (C -C6)al koxy, acyl oxy,
acyi, (G-C3)alkyl-O C(O-, (G-C)alkyl-NHCO) -
(G-A)alkyl)2NC(O -, (G- Co)al kyl am no-,

((CG-C4)al kyI )2am no-, (C3-C6)cycl oaI%I ar ni no-,

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

het er oar yi (O )al k Iam no- , yl, 1(R‘H‘eteroary| a
parti al IR/% I I Rﬁat ur at ed Bt%r 0 & ed

het er oc émartl al | YRt ul | y %Dturat ed 3- to
8- menbe ed arb yclic ring, ‘whege t iety is

optional ly sbbs’tltut ed, or either R#”“or R4b, taken
together wwth RAQ W', W or W forns a bond, a

met hyl ene brififje, or an ethylene briB)ge: 1s X is a
bond -CH2CH2- or -C(R4c)(R4), where R40 and Rdaa are

|nq§pendently hydr ogen, cyano, hydroxy, am no,
Hé’ R, iohydiogemer{Cala)dii v sel ected from the

acyl oxs m?b@fﬂm o8 ek indie ey G bl Sarmiy.
C@'@)Hos m&mm)cﬂlxmeramam@e E(@thwﬁ?lfkw oD

a% %{ ’Pﬂ)Of (g @3@@ (étr)C& Eﬁ;tp ﬁ)x?/?acg}i (acwcg)%iky[-o-
KOOy CuleliERR Oy S P T pafiip-choycIeRy -

h@t)@llﬁd@mlr@,-, r&GdCa)a"Q&}zBITMd’-y (Gﬁ-O‘sldMGloaéi%ﬂamutoeﬂ 3- to
op@%&iﬁ a@ﬁ@?&%@k %n{lhg-g he%r%%?yl(é 84)nﬁ<yfarX: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 substituted,

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

Xis a bond, -CHyCHz- or -C(R*)(R*°)-, where R* and R* are
each independently hydrogen, cyano, hydroxy, amino, H:NC(O)-, or a
chemical moiety sefected from the group. consisting of (C+-Ce)aliyl,
(C1-Ce)alkoxy, acyloxy, acyl, (C1~Ca)a!kyl«-:0-C(O)-,_ (C1-Cy)alkyl-NH-
C(O), ((C4-Ca)alkyl);N-C(O)-, (C+-Ce)altkyiamino-, di(C-
C4)alkylamino-, (C3-Cs)cycloalkylamino-, acylamino-, aryi(C4-
Cs)alkylamino-, heteroaryl(C4-Cg4)alkylamino-, aryl,‘.heteroaryl, a
partially or fully saturated 3- to 6-membered heterocycle, ‘and a
partially or fully saturated 3- to 8-membered carbocycllc ring, where. -
the moiety is optionafly substituted,

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

“forms a bond, a methylene bridge or an ethylene bridge; -
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- Pagialv arifully satiraiedi &nale-maﬂbéﬂéd Ke1BFo

25 or either R4cor R4 ttaken together with W, W',
W, or W forns a bond, a nethylene bridge or an

et hyl ene bridge; WD 2004/ 037823 PCT/ 1 B2003/ 004619 22
- C(¥4d) (R4d' ) -, where

wo 2004087428 oxygen, sulfur, -C(O) -
i ndependent ly hydf®e 8?1200%!%1:9

R 4d and R4d' are eac
hydr oxy, am no, H2NC( , or a chemcal noiety
selected fromthe group consi sting of (Cl C6)al kyI ,

(C, -Co6) al koxy, acyloxy, acyl, (C-C3)al kyl-OC(O) -

(C 5 %%; %lx&élrenna%' I%O)C((@( (Mﬁkéﬁl%ﬂ\here I-)Q"d and R“d

(G -C6)al ky
a% aajtc hid
(3 @xcinclepaniiphtyhysiog cfic &m)nm & nz%rﬁgﬂ) HNG(O)-

%|) E | am no- heteroa
éW‘Fa fﬁo'eﬁfaw ealiedyfr mnthelgrgupabln:srsuﬁg c:?(lc:;n _
PRI S RO e RO (GREA R Ol bere 10

sat ur at
thaalivl-biHC(e Ol

St 0 i VS i R
Sél %@‘y "ﬁ@ﬂbe(pé fetdealkylamino, iacylarains-, aryl(ﬁ:,-rrerrbered
\GAsRPRNTHO hetbaRt,-E QR TRIRE *dot Ctg;g#d”@nd t he

where the heterocycl
t ‘Jf.' S
DRFH0 S Bt 10 Somermieratiintbosyaiening whersen

tite mdidtyis OﬁflolYallyssuﬂgﬁuﬁ _, where R 4d" is a hydrogen
or a chenj ety ected fromthe group

consi 8f Rngaﬁﬂ R talasy) mge}her ot £phetifilyos %ﬂ/ sa urated

ST 6ahiier hb@Ridveic fiftbo g a-or & 'a%mmggfelfi' 1actone fing,

fo8don G P e pregieterivbls e e ' °

”"d@{g{@fagﬁ o y(rﬁalgax)e- optidreally sithstiftedéind et
'ageel PARA S0 lola ogpﬁtqrgﬁt;(/acgﬁ, abranasdiionahe
fgatelluqat@nrmied:ted dromh okfer?%@é ‘g'lsulfszg 6) al koxy,.
. %Z{aﬂxi}é‘l gﬂ&‘q@} here gs_q:tnydrq%(dn)d:r\h@(‘a@)mcal moiety
E e
@jno-, ary

CRRIRASRINSsutnyk, acyl (C+-Co)alkyl-O-C(O)-, aryl, and
heteroaryl, where the moiety is optionally substituted;

Zis a bond, ~CH;CHy-, or -C(R*)(R*)-, where R* and R%*
are each independently hydrogen, cyano, hydroxy, amino, HzNC(O}—
or a chemical moiety selected fromi the group cons:stmg of (C4-
Ce)alkyl, (C+-Cg)alkoxy, acyloxy, acyl, (C4-Cz)alkyl-O- -C(O)-, (Cs-
Cs)alkyi-NH-C(0O)-, ((C+-Cy)alkyl)aN-C(O)-, (C1-C6)alkylammo- dl(C1-
Cs)alkylamino-, (Cs-Cs)eycloalkylamino-, acylamino-, aryl(C,-
Ca)alkylamino-, heteroaryI(C1-C4)alky!ammo- 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,

M
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partially or fully saturated 3- to 6-nenbered
heterocycle, and a 30 partially or fully saturated 3-
to 8-menbered carbocyclic ring, where the noiety is
optional | ygsubstituted, WO 2004/ 037823,

WO 20044P73R6| B2003/ 004619 23 oc' or either Rde mmn/iReals/opaken
together with Rob, R4E3, Roc, or forns a bond, a
net hyl ene bridge or an ethylene bridge; and R4f and
R41 are each independently hydrogen, cyano, hydroxy,
am no, H2NC(S%- or,.a chem cal nviety selected from

the greUptEEdRSer &' takest togetheazayith R, RTORG@raR€oxy,

- C3) alkyl - O -
BB b PN Sl eopns (1
C6) al kiRMaarid RY'  ard ieich-ikde B oty MRirogen, cyano, hydroxy,
NG AR e s ahepicah ey sejecte from) thekgtoumi no-
AsistitFAALORE Hhikyt? (E’épfj ki, Qv o3t BLedl Ere
to B membered et eV é,a%ic?&a%gyé’ }S'agwa dI:J‘y aRlkYHQ-
SG(OFAGHCAkNA DD (S CIINICIOR @y et

5ol St o (e oo

f‘f %"B%jﬁﬁ@ﬁ%%@‘“&%’?‘mﬁ“?%&?5%6%)%‘%09&@',
ro a ol tarated(B-i '

s iy s oot
N Pa ytolg%llga' !i%lra&gl Ar 13 p-membered carbocyclic ring,
E:v?lerlgﬁhlalrﬂ@éw&bp%@‘)tyﬁhbsﬁtdt@a;
d')‘a y@tg‘”oﬁf - Gi) al'kyl -, it b bl s .

i (Cf O9c8 fkk‘ﬂ m%o@Wt?newm; g e,azﬁaﬁtgd:di l%“or 20
T8t o T & vitnien; hribeBE 0o Syl hddder o
(iijdepangtenp lhavig Bsrhadaf(ioym oxygen, sul fur or

nitrogen, or R5 and R6 or- Rg and R7 taken together
forma 5= or 6-nenbered R

(tC)

where R® and R® are each independently hydfogen or (C1-C4)a!kyl,- and R is
(Cr-CaJalkyk-, halo-substituted (C1-Ca)alkyk, (C1-Ca)alkoxy(Cy-Ca)alkyh, (Cr-
Cs)alkylamino(C4-Cy)alkyl-, di(C1-C4)aIkyiamino(C1_—C4)aikyl-, or a partially or
fully saturated 4- to 6-membered heterocylic ring containing 1 or 2
heteroatoms independently independently é.electe__d 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 or 2 heteroatoms independently

selected from oxygen, sulfur or nitrogen, where the Iactom'a, the lactam and
the heterocycle are optionally substituted: o

(i)  an amino group substituted with one or more substituents

~ independently selected from the group consisting of (C4-Cg)alkyl, aryl(C;-



... -lactone, 4- to 6-nenbered lactam or a partially or
fully saturated 4- to 6- nmenber ed het er oc¥Ch@o vvorvvaory
containing I or 2 heteroatons independently sel ected
from oxygen, sulfur or nitrogen, where the |actone,

the lactamand the heterocycle are optionally
supstituted with one

Calallod! & tpate;

o0 {f’ﬂ ?%J&ﬁf?ﬂ%%f?“ R B2k rgou, by ey Corsiot,

-l i 9695'3@;{2“6‘2%4@“?&5%@9%éh‘%q*{v;@wawauyy
sat urgi/ dlolé cycl oal kyl hydroxy(C Co6) al kyl ,

( C16R) ahk my@alﬁf&)ﬁb@t urb'a?}fggeﬁ Lc&;%,g%g@g&bm;ggnts

md%;af u(lélea/ or pq?tryhlfa - L
ammbm el ng?:éﬁ dfﬁ??'ibsgf“"gg?%ﬁ* By hCHRakoxy,
consi st | § @ kyBaminaiGy; ~Calalfyiulfonyl, (C,-

Jalkyls K li(e0i-
s:t}rﬁg(gz IZ||yk§?| (glﬂ ity éﬁﬁﬁé‘f%’@'ﬁmmﬁ”ama"y
fetes Endia fullyor panmvpéﬁmr%teﬁ‘&fﬂcﬁ f%l
ak cle, and a
compar tq aIrI y%g{%ﬁrl?&gx&ﬁgs ereq{ @Iﬁamimgegt theal | y
o o 4 borees or ﬁx@{s‘fat P CogoupryBimaait e
theﬁraﬁ'{‘f@r the prodrug. In a 3|xth aspect, there is ’

rf"'s‘(?ﬁd@%‘ %gntyr)]ound of
pest.othpreeisyprpvided -
precisybibvided & &dtYfa {158 Rhineo-Bbenyio(2-chioro-

phenybikeyin Il -4-ethylam no p|
m yir W&W Eléli a;h m'8¥ PReHAER feaciicabiy araeept %bla,%ém aceutically
a

acc %ilc aci d
ep etsaJtH’éfrfé@ff In a seventh aspect, there i s provi

hydrochl ori de salt, nesylate salt or besylate salt of
condi ti ons,

t He aggwertiy
Werdh aspeaty tlﬁi&éhﬁﬁ‘év@@@‘é% digRg (?en%a}ﬂd mesylatesagiror besylate salt

of theA@ ers nodul at ed by canna
f%n‘%%sgemgl 98\5:9 -eating disorders (e.g., binge

ant.agoni S
exi.a, and bulim.a), weight |oss

- ﬁ'ég%eﬁof' gi?ans ""r“é Q& digsders @Qdulat@dgy cdrambinoid
o o aegomat Bl R e atind ROPBE ST P BipgRoraig Hispever

anoreyia, anddudimisy, hmzlgbh fosssi ar, cdretiul (& .9 aeduatich ‘iﬁ icalbtie or

eward-rel a ed behavi ors - (e

food iRtdRE" ﬁ&/ﬁ)gg—lpg)pg{ges UDRIGSHIRY O gq;%dggrmm@pmlof

con
depressxoa; bipolaifisoraerd) B8chBdes eéichlzophrenla behavioral

addictions, suppression of reward-related behaviors (e.g., conditioned place
avmdance such as suppression of cocaine- and morphine-induced
conditioned place preference), substance abuse, addictive disorders,
impulsivity, alcoholism (e.g., alcohol abuse, addiction and/or dependénce
including treatment for abstinence, craving reduction and relapse preve'ntmn
of alcohol intake), tobacco abuse {e.g., smoking addiction, cessation andlor
dependence including treatment for craving reduction and relapse
prevention of tobacco smoking), dementia (including 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 diffi iculty), seizure dlsorders
epilepsy, gastrointestinal disorders’ (e.g., dysfunction of gastromtestlnai
motility or intestinal propulsion), attention deficit activity disorder (ADHD),
Parkinson's disease, and type N diabetes. In a preferred embodiment, the



condi ti oned pl ace preference), substance abuse,
addi ctive disorders, inpulsivity, alcoholism(e.g

WO% {]“ﬁé abusemmddi cti on and/ or dependencaggi ncl ud| ng

craving reducti on amdr/iB2003/604G619

reI apse prevention of alcdhol intake), tobacco abuse
(e.g., smoking addiction, cessation and/or dependence
including treatnment for craving reduction and rel apse
of Lo 0 snD dementia (includin
e B2dh de TRE Rt S i B aanakehalcan. sotloe,

maacctb ébué@msntl a, m I d cogm tive inpairnent,
age-rel ated cognitive decline, and mld neurocogni tive

di sorGbergoundseixdkeded thgadini Medy @ adniinis®tesin( e. g.
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tentloanrjeflmt activity disorder

np FRINSInduding salieexoneddenofd, antabua@,eam:tnalhmfene)
2004/ 037823

dB&ﬁFﬁ%@Scﬁg%@g fg%n iy 0“?“%\/ %g 398N B-Breat ment

msithyipbenidate Aptiochiaride{eld.s Ritail™ and C&Q@%W?Qﬂéﬁroxettne

sed .herein may be adm ni stered

|
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receptor partial
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nal pef ene & m nergi c agents (e.g., aponorp
re faawﬁ%%‘s( lgammerfet:ﬁmqﬂ&gﬂmﬁtsme;mwm-sumung
t :
el [Rchile RG0S SHTPE rER Sy BB helblin bpligrasing

Stratt
camqnaammqr arﬁg@mﬂlsts kaptin, teptipandlolyB Rebhif 'rébéﬂbi*

nmonoam ne reupta e

aq}ﬁi&% 6%‘%9'" ECRBIAT 5 @@?‘ggs i@ew inhibitoradbembegircreceptor
agbﬁi&@tﬁéurﬁﬁe h@é—ﬁ’ re@@@ﬁi}"ﬁigﬁﬁgﬁﬁ% géﬁﬁglfmgfgf’a}gfgts :

mel anocyte S i mul atin
debyq;irp,_ap:a@drgptaﬁonago analmg,s theereot| glucoRbfitbididdiptor

rece tor oni st s, Ieptln | éptin anal ogs,
anfHE, bESHT terliicris

Wt for absti nence,

ggmsé%| %q:agqrgb@pgmldeJ receptor

agenisty GHisy » hbtﬂgﬂﬁc
ga oﬁst sﬁynggr opept | ite- f‘(ie-'ce R Eggﬁﬁzg%ﬁéiﬁg&g ‘
an&%pmﬁ;p.rmre r;] mpte: aniﬂagbynhts,elmlst’a(;ﬂin@ss fddeipfior antagonists -
or iﬂ@e%@gﬁgﬁ‘ ists ShE HeurSmadnys }éc_%%ltor é;gn?gttso;nd the like. -
The combination therapy may be administered as (a) a single

pharmaceutical composition which comprises a gisclosed compound of
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 disclosed compound and a pharmaceutically
acceptable excipient, diluent, or carrier, and. (ii) a second composition
comprising at least one additional pharmaceutical agent déscribed herein .
and a pharmaceutically acceptable excipient, diluent, or carrier. The
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ant agoni sts, orexin receptor antagonists,
gl ucagon-1i ke peptide-1 receptor agonists, ciliary

wo 2061694 ),0p™ factors, human agouti-rel d protein {

ant agoni sts, ghrelin receptor antagonists, hipﬂwzgﬁl@mw
receptor antagonists or Rfiverse agonists, and

neuronmedi n U receptor agonists, and the |like. The

conmbi nation therapy nmay be administered as (a) a
conposi tion which conpi ses a

' har maceut i cal
P SI sg}:%é@c@?SBMH@r@fma&tba adiinisteecchdthuitangbusly or
‘descri bed herein and a

sepbentisiyeitd ﬁaén)?ﬁﬁigr di | uent, or

phar maceuti cal Iy accept abl e exci pi ent,

cabistlesed twarein ) a b@maSERRLAL € phar maceuti cal
-@&Jmsﬁ L.ons _conpri sin ') a first conposition '
kltcorrprl s’?ﬁ&%%@l%i@ﬁ%@ﬁd%ﬁﬁms@rm cal ly
moaated &Y anessini ' t. or carrier, and (ii) a

second gonposi t@éﬁ%%%%%klgﬁﬁg&" S ngeaymal addie kibnal

CopisepraLe avitabkl d fondl h | t
S i sggnto %%k@ﬁ&a!&%ﬁ%&%@ ccg’ﬁt?q}lzlﬂt . or

C@Ear maceuti-cal | y acceptabl e excipien

:‘"t (Mstruftions HesanbingGONL 0BT 8RBSIRHhPTDLARABMS/ 004619

0 heah diseaset) CcAMdiGENP P Gid dnj ni st er ed L.
si,mul.t anegusl y or ?Egﬁ%ﬁ%ﬁﬁ%‘ g{%ﬁoﬁ@ﬂfﬁd&_\ﬂgﬁpnabmoﬁ

FeCeIQL{ip Paglicila the IGB hretaptod camtagedbtski t for use by a
co t .di segses, .conditions or disorders s
maelE Eui1éaﬁtiger f‘ﬁ?&@%{ﬁmﬁs&% A hasrgredtical dintamprisingara) a

frst osagBorn E0fpieily () PARLSADoRbothd Yk Bfle. dosage Form

ri.si a di scl osed conpounad- and“'BY i nstructions

Phaifiicautgpligaccantablod-astion sxaipi |
Fastiey sxaipieritor digsas 1K)y Sutond tﬁggége

forrdici : | J {400 di d t hat dul
o R (] AR B Byeimacowical panbslcscatoodbercin, and

(i) a ocelticalyagesptitie chRicfek i ment i ngl udes

mn@ng{ghar maceut i cal kit ?:orrg} | Si nﬁﬁggfggaﬂﬁ’gﬁg?“& e
0 conprising (i) a disclosed conpound and (ii) a
carrier, excipient or

phar maceutical ly acce |
di | uent; b) a second %@bﬂf&‘mﬁorm conprising (i) an

ad useth hbrgihathesieest ‘ana)l” r@@@s%ttgﬁagﬁggéo?qeaipgﬁ ré%g%l; gﬂ'ﬂ'ne

genekds 'féﬁwgﬂf.{ringﬁg “ﬁ,'ecén':ééeiéﬁiﬁf zmy.-b@strhigﬁti SSranfhied.
:;ifgg%% ﬁ%ﬁiﬁggﬁfﬁiﬁn ?%flél\g fo é (r?l{oetgosvefkoang s-?lyaoilgr;f?t? %rr >
. . _ A g 1 to 6 carbon atoms (e.g., methyl, ethyi, .
1-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, 1-methyibutyl, 2-
methyibutyl, 3-methylbutyi, neopentyl, 3,3-dimethyipropyl, hexyl, 2-. '
-methylpentyl, and the like). ‘Similarly, the alkyl portion (i.e., alkyl moiety) of
an alkoxy,. acyl (e.g., atkanoyl), al-kylamiho. dialkylamino, and alkylthiofgroup '
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
perfluoroalkyis) independently selected. from the group of substituents listed
below in the definition for “substituted.” “Halo-substituted alkyl" refersto an :

alkyl group subsﬁfuted with one or more halogen atoms (e.g., fluoromethyl
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general formula C' H2"+1 The al kane radi cal may be

strai ght or branched. For exanple, the term
"(Cl-C6)al kyl" refers to a nonoval ent, straight, or 20

branched %phati C group containing I 6 carbon
wozommﬁﬂfﬁ (e.g., methyli ethyl, n-propyl, g
n-butyl, i-butyl, s-butyl, t-butyl, npent y{f?ﬁﬂioumomu

1-nethy|buty|, 2- nethyl butyl, 3-nethylbutyl,

neopentyl, 3, 3-di nethyl propyl, hexyl, 2-.

met hyl pentyl, and the like). Simlarly, the alkyl
drf!uomeiwﬁ 1mfIUC§omezH1lytypberﬁnmaIeﬁ)yl oénd #re BtkoXWheacy|

substiffiel, e KERS Yardical® o AR hibatish Atsshiore Aty Sebstiutede.
with MBED UGS s@ﬁsﬁﬂ.lél‘ﬁs bﬁwnar 3 eesémnah{sv.gdégeﬁa%w g&'{éctg

al kane radi cal or kyl noi et nsu

from EutSa)atkyk é@:sﬁsicrycwm(crfﬁgawngt iaryleheterbgaies-abler,
memiftE nR1erabide: bR SRt HE b gy Svioxy,
amind Qcﬂ-@kﬁ@l layhiBd, le@EF@J}Qﬁ@I éﬁﬁmiﬂ ﬁﬁhgeaﬂ”“?m%‘ta ﬁ'o %r ?é F

substituents |listed 30 below'in n

CS)EIKY!:QOQ{(PI‘U!‘EH hydf%ﬂ(@z-&:nb@kylaumm ol Hepd (oxy)t and rhorean

proftith 53 o S S M B O™

(Ca-CHSIAGBRAORL DA mmeeﬂbaeﬁmmém\s/\-ﬂhsl to Blrhbhitrireget hy'
and _the like substituted, the

erfl et
heterdgyplen B Salakad. Br-GrIfiy! ADYR OB SLATe Cajalkghatbing.
SF’&S It Qrtlawyb? d}l%ér%a& r%t%zé‘eéﬂ:ic?b%,@é hhg’egqﬁo iSforied””

2 su stit ents In
to as “patiallg o fudiy sat(lmedlﬁydy)alkyﬂ) refers oGiorfabadtRigs @aY |

R TN W E D
bicycli¢ ﬁﬁg%)aaédﬁdl ri% NPhlesd sbgénf %ég%éwlse?rﬂ(@ %P&O%Sf-"? ring

am nocar oxy a e I.

is generplly @)@r(t@@-m@me(gtd aimor(oF eferabdg,t > t@cﬁeyl')embedadTﬂmg)

ror A s S e ek
mcludé @ﬁi@ﬁ)duchﬁast@ﬂtﬁjragylh@yabﬁﬁf nyi %yc{o%u?yi”ﬁ?@@ﬁ@@n}f’

rocycl e

| cyclopaqltyf@yclegmw |cy§|ﬂpﬁatadlmmd twlmexybaamldhd»sem fully

crlong B EEAMFEISSE S e AR L0 .,

bicyclotﬂnaﬁimtﬂt and rthaa gket xmuen designatatbas Bairg Wptionally ful |y
y

bm%ﬁ;qgenat t as a single ring, Dbicyclic
substity ¢ P3 unat%{; tully seturated. cyrioaliod geun way hene
s Syt o SN A

three sgbstrtpems) pmiepeadbpﬂpseibotdcyfrmthe@edp Ofsobelifients
listed beiov\gm til e%ctlonatlor s&bstttuted A substituted carbocychc fing
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 eritity
‘or moiety by any one of the carbon atoms within the carbocyclic ring system.
When substituted, the carbocyclic group is preferably su_bs.:tituted with 1 or 2
substituents independently selected from (C4-Cgz)alkyl, (Cgicajalkenyl, (Cq-
Ce)alkylidenyl, aryl, heteroaryl, 3- to 6-membered heterocycie, chloro, fluoro,
cyano, hydroxy, {(C+-Cs)alkoxy, aryloxy, amino, (C4-Cg)alkyl amino, di-(C+-
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- (i.e., (C+~C3)alkyl-O-C(O)-NH-), or keto (oxy),'and more preferably with 1 orl2_

i ncl ude groups such as cycl opropyl, cycl opropenyl,
cycl obutyl, cyclobutenyl, cyclopentyl, cycl pentenyl,
cycl opent adi enyl , cycl ohexyl, cycl ohexenyl,

v wuu-byel.0hexadi enyl, norbonyl (bicyclof2. 2. 11%{&2}({(3/004619

nor bornenyl, i o bicyclgf?2.2.2joctyl, and

When designated as being "optionally substituted"

the partially saturated or fully saturated cycl oal kyI
group may be unsubstituted or substltut ed with one or

C4)alRRrenifgb -
4)82188 Stll ?uéﬁlt]ﬁ %gé %??3 nt I</Cy1 g ? @Inﬁﬂ]% group of
hydr @‘NU&i—Cﬁ)@dﬂnﬂ&mmo s:trd@td»éd)xm alrnd twmedneéﬁanablworlof Rifrom

e A G i e
heterbéyole, FRMY| (011-0 alkdk (C —U}%‘Qﬁ'a}nlna— loe d‘??C ‘E?Q/&lk&lc

group. nay be at achec toth em cal entrt

amingrp Sireilarhyy aalmcy@lcmlbyl poitdore of B @rotsp (mg ,wyblwa!k;ﬂdﬂkyl
tituted, the

cyclo%lg?!%ﬂ@e/(cg,l Aftg )gllﬂﬁ'ﬁ' %sgrﬁ%ngpgv&en 5 vte] tuted w th 1 or

2The térsh I
ey ésﬁ%ﬁg‘ﬁ‘?ﬂ“ﬁaﬁ%%ﬁ%% ST g e

referféﬁ? ia as hlg"lﬂ %aua syturated ebfudly ﬁétmatasﬁh ﬂermsmm refers to
renarbHfi id 81 fre et Ba PSP Tt e i may

exist RCT LI Binb Obityhc ring o@‘b)oqilmnngm UMles@8paemagboxyl at e

C, -C3)al kyl -
- other%af (éttgmypﬁc wgaﬁi@ﬁaeraiw Akt ¢oxgmberertiringr e

c;onta:u?ﬂr@fﬂc?‘@I Rete rﬁ%ﬁ? s@féﬂaﬁqﬁbﬁtdrtzt‘ﬁ&%f‘oétﬁ,ﬂ-?sﬁzﬁggﬂéﬁ&’enﬂy

sel"ect ed
independentysai¢aied fitarn rsajfuf, (bxy@a)] airindxager(. Pagibligl Satlirated no

sam Slmlarlcﬁ any cycloal kyl

or full)g%gtyrq;%g &e?zr)o&ygﬁbnpgs iic U% OTVHSSHCE 25 PPOXY, aziridinyl,
tetrah:(t‘df@hﬁéhiﬂy Hﬁﬂﬂd‘i‘@furéﬂﬁ dih Péﬁoﬁ))?i%l gi rﬁllt Slnl y -

as-above. The term

methy@gfrghdmﬂ i asabidird, umadaz:gi‘ny( @umndm)df pipeeazihyl, a

pyraz it} FH-pYr B S BiaRfall, DL ORI Ba8Ziniamon tﬁm&n y |
thiomawphdlid, yetbalwcnﬁﬂﬂaﬁﬁdt@rmmyawhfe@lyﬂwsanoﬁﬁjé a’imﬂbqs e |

g, bicyclic ring or a spiral ring l'ess speci
When Htfﬂré‘ﬁﬂ@é being ﬂé’t'@ﬂaib'y%lhsélmfﬁdg the pgémdlyaaatyraae@ort 0

oy saBER 1o 8 o 05 PO e S o wis

~ one orimafepaidtinients (BpReilgdohe @mmbf%stmneépendenﬂy

or fully saturated

Parti all t t ed
selectefLiramdhg.arpap,af subStikentriStgd e inthe dfidion for

substlﬁ.& cii/ b ?'@L@’ytgtl»s ﬁt}c{e}iﬁé@m’c&cﬁé Hﬁg'??ﬁjsiﬂggé B}(oou;?sf whé é‘ in the
heterocychc ring is fused to an aryl or heteroaryl ring {e.q., 2 3-

drhydrobenzofuranyi 2,3-dihydroindolyl, 2 Sdrhydrobenzothlophenyl 2 3-
dlhydrobenzothlazolyl etc.). When substituted, the heterocycle groupis
preferably substituted with 1 or 2 substituents mdependently selected. frorﬁ
(Cq-Ca)aIkyl (Ca—Ce.)cycloalkyl (Cg—C4)alkenyl aryl, heteroaryl, 3-1o 6-
membered heterocycle ch!oro fluoro, cyano, hydroxy, (C1-C3)alkoxy,
aryloxy, amino, (C1-Ca)a_!ky( amino, di-(C4-Cz)alkyl amino, ammocarboxylaté_:



met hyl pyrrolidinyl, imdazolidinyl, imdazolinyl,

pi perdnyl , piperazinyl, pyrazolidinyl, 2H pyranyl,
4H pyranyl, 2H chronenyl, oxazi nyl, norpholi no,

t hi onor phgdi no, tetrahydrothienyl, tgggahydrothienyl

WO 2004/087823di oxi de, and the |ike. Wen indicat edragB8/00819
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"optionally substituter', the partially saturated or
20 fully saturated heterocycle group may be
unsubstiuted or substituted with one or nore
substituents (typically, one to three substituents)

substitneeisandependentiyaletsdted fiohe (T1-008)dk of eudshidpent s
| isted bgl ow in the definit Fr% h}fgg)r 3Q"l'J(FsEqus‘ij)éyut eAMJ’

(Colabihdmmernberechiasigrenrylc Br do 6rfﬁgmb$¢ed|be§9rg¢mj@,somﬂmrel n
The HeérocBICERN thay bl Afbca W38 chBrftth Bl & majsty by

het er
any oaewfdhmy:dgcatmjelmthm ﬂqéhétdmdmhb&ﬁ@oéﬁtémh @Mulaﬂ? Sny
dr ohenz th| azolél etc. When substituted, the

hetergiydk BRgERET Gt GOpPi €-9- pheteéfa%)m'@—syaﬁautmww with 1 or

heteré’céiﬂé) §é'g°'§"§'f et 11 &g&&ﬁ]sﬁﬁg fﬁ\%(ﬁfgg&\f‘%l kenyl, aryl,

h'Eh@ teran Wryl"@r amn@aﬂmmbecpdrdmtgé’rrafém ke ar@’ﬁhﬂé o,
moietlg Lf%?nq %%ar@% éﬁ:é (pr qu:%@%n & )@ﬁq%% 229{1' g)(;y
naphthalenecanthpsodiet 9heﬁhnﬁrené Cotp §3 Uﬁ?a} Wl{%ﬁ 26-%

keto (oxy), and nore preferab]
10-mesnared S QUBIPCAMBAGHC 1DO¢H1 aVhes indibstedtaebéing

' Opf'O?WF%#@FRﬁ %%&ﬁy( %Uﬂ%e'ﬁ%ﬁt‘éﬁdr%tséﬁb&%y?d

with oBe of mdrerabistiienhitd gireferably! > mdre thaiPtPee st §tltuenf )

d he eroc I|c rou y be attached to the chem ca
indep &gﬁgr@h@ Writibstituents listed befawin the hi n

defi mtibhffoh %Lﬁj’s?iﬁ){é& i %ubﬁg?l%ﬁsér?@roﬁpg é&ﬂdg 5 G¥n of

het erocycl e portion

aromatieregiotige (egs llnhrﬂtanyutterbhﬁr*wlphdn@lrﬁpamyrleef@y behbn
sane.definition as above he term

substifl tnd Fomafic, i teaaeieuRDY SubRgiutpd | oo 2

-subst:taémmhdépeﬁﬂérﬂ 's%‘-’reéiéa iFRfin §mﬂé'f€!gh§329§ﬂaﬁ{5§% ngew ra

fused r|ng Sys
heterogyb dxrto - mqmbeged h)aterACW'BL ba:bmel shiogr, ﬂuprcb So@o (i:yain@

hydrox) Ry B B e ainstsr-C omleyar )
amino garmmmoﬁ'aubo&glaw fihste LQE}HH(W—O g{gz_t,\m ? gﬁ?] gxr‘]&%ﬂr gge

ag)[)b re substituents (preferabl
preferably, & o1t 2, sHbstituentsdagepridantly sade@ed debni r (@y-C ik, oup

e, S o 5L BT A5 b O
attachedfto the chemical entity or moiety by any one of the carbon atoms
within the aromatic ring system. Similarly, the aryl portion (i.e., aromatic
moiety) of an aroyl or aroyloxy (i.e., (aryl)}-C(0)-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 aromatic ring system
(e.g., pyrrolyl, pyridyl, pyrazolyl, indolyl, indazolyl, thienyl, furanyi,
benzofuranyl, oxazolyl, imidazolyl, tetrazolyl, triazinyl, pyrimidyl, pyrazinyl,
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15 aromatic noieties (e.g., biphenyl, terphenyl,
phenyl napht hal yl, etc.). Wen substituted, the
aromatic noieties are preferably substituted with |
2 _substmruents independently sel ec from

WO 20040378281y a] kyl , (C2- C3)al kenyl, aryl, ‘Hetermarn;dzoosﬁmdlﬁ
6- menber ed heterocycl e,-”“brorm, chloro, fluoro, iodo,
cyano, hydroxy, (Cl - C4) al koxy, aryl oxy, am no,
(G -C6)al kyl ami no, -(G-C3)al kyl 20 am no, or

thi Oﬁ\g‘n nocar boxyl at e.,  (C1-C3)al kyl-O-C(O-NH), and
azqir Burinyl bg %1'51'@61320])"o@U'ZO!E!mdslSDﬂul@ﬂtlByil hespethittcny,

benz@@z@ﬁﬂ eéicgr ?’@‘e(@sa%%mmo@g‘ @1@990 b9 rpgfl %égale or

dr oxy,
fused gtrngawmt A tyipicat Isirgle abtmtarw Yinglis BE- qus-mérﬁﬁdrea%

a bon aeioms Wi thin the aromatic ring system

cortaing i G HER ko indapandeal Sefeten fomzoraan 1)
sulfur @hd&ﬂtr@?é’ﬁ{ binf's @bﬂ‘)é'! d(l‘\etﬁﬁoarm'mrﬁ gyﬁs(l:%a Ba éT {baipt he

sane definition
membenred singsystem |contamngg anef terfeut be’@rmt@tnslznd@bﬁﬂéﬁﬁy

t | t het '
selectd Hiofh B syBF 2o Pcogrr e@ﬁwe&ﬂa“g&%a%@as)bwg hin a
t
“op loﬁllyﬁ%bh?tmgg?%iﬁeﬁrgﬁ?g dpis”:%a lﬁ)%éigﬁgﬁﬂr
substtm}/ﬁ % With orfa erampre summemsr(ar@fbrabby aaahafe tham ﬁ?@@' yl,

substu@%@ﬁﬁ%@@? %b%q Fom, %dgrggp% i)gpgyuentf, [;$t;eﬂy|

below rethai defitian for s@bﬂtmbUWWhéri;@ n
benzot hi ophenyl, benzoxazol yl %tg%kj )#13

heterogmm tg‘am;@tqscarﬁdqr@fqyahwmmted with ‘hos Rngliiestibients

el 38 BB e SRR

to e-mamberemnemsomympt&ndmbhwrseﬂmbe@dbr ega ﬁes{ y (Cr-
‘C)alkqgﬁulfur and mtr&gen and_ a typi cal fused hete o r
4 Vngrdey é\W'PQ ECG)@&Yi@m'ﬁ@rﬂie(Cetﬁs)aMl apine,or |

ammoc@%@lé‘tb t%él@lr(gﬁm ﬁgltngrﬁﬁ en L ,1or

sel ect ed

2 SUbSﬁtﬁﬁntsaﬁéepﬂsd&mImledtedtfrmna((l:,yc;;);an@l |m.@| fuokd)e
substituted or substituted

or

cyano, HHER Gl oS e o e e b el

The hetehoaig] gicupibg el MRRIBY MBRIRIREL! deB5 LR Hhady/ Y™

t he group of substltuent

any ongiat ﬂl@i atpms within thapsomaticaihg'syghem (susinmidatep1yi,he

imidazclS4f GBI G TRBLE A Sy ST S a3 i i
pyrid-5-yi, or pyrid-6-yl). Simitarly, the heteroaryl portion (i.e., '
heteroaromatic moiety) of a heteroaroyl (i.e., {heteroaryl)-C(0)-0-) has the
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)atkanoyl (e.g., formyl, acetyl, propionyl, butyryl, valeryt,
caproyl, t-butylacetyl, efc.), (Cs-Ce)cycloalkylcarbonyi (e.g.,
cyclopropylcarbonyl, cyclobutylcarbonyl, cyclopentyicarbonyl,
cyclohexylcarbonyl, etc.), heterocyclic carbonyl (e.g., pyrrolidinylcarbonyi,

. i
L—

L
Sva
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i ndependently selected from (Cl-C4)al kyl ,
(C2-C3) al kenyl, aryl, heteroaryl, 3- to 6-nenbered
het erocycl e, . brono, chioro, fluoro, dodo, cyano, -

(W is C4)al koxy, aryloxy, ammso,
wo 200)2%%236) al di - ;o C3) al kyl ani no PCOVIB2003/004619

kyl am no,
am nocar boxyl ate (i. G -c3)alkyl-O0C(O-NH), and
nore preferably; 1 or "2 substituents i ndependent |y

selected from (G -C4)al kyl, chloro, fluoro, cyano,
cgl?édi% &;O C4 al kox (Ct C421al kyl am no or
Pyrreyi-4-gne QTWIV RiRatlinylqavdonyt einsarginylgadunyimy be

B Bk S 8 L1 DXy BT a8

one e at

thlopbengi- -uarbcdwk,dhlophghyi~3—lcmtﬂ:amlfud -2—dambdﬁﬁSfurénY!L3-
carb%n 1@%@*;{0%%—0&%?@38 BH y)rroyggéar B@F)ﬂ; b@m%;[iaﬁh@pganylk
2-cany, &b, rfadditif 4 ORI EICHIRE, fblodbicl aryland

het ér oar. oyl
hetergary! mioriiom ofi’@eeamyl/gro@anﬁpd)a an;nnha@i the griupisddseribed

in QPP tliflions B0 Sitermiisaind pabeii antioasiiv
subsﬁtet@:" othechdy giug ma?% uRRIBHAREY 'or%ﬁﬁﬁﬁ%’b%%tduted

carbonyl groups. For exanple, acyl

with ang.gr gg)reg @Jb@gygmnsdbmalb/eoge to tm-eeydubshtuem#
mdep@h@@klﬂﬁ%é%? % |t%%ég&?é§k Badlﬁéﬁg?&)éélste%leglo% A5%e v

definitigi Ifmp‘lsubyhtutia”diWﬁMe awpldybwa!ﬂw 4{&%\6&;@19 aryl asnd

car bony

hetergaL PBRe IhE Bemarowp (i, b8 Sobriatadimagibsatbenbove W
in the Mreﬁ@%e@gﬁé Phoré @%fg%ﬁg% Q:P ébgé{ﬁ&%rgﬁsnfﬂsggpg\éﬁlyi

_l\frr0|d20ne car
pl he it rﬁ;uhsahneu!ﬂfé.pecrﬁc@ﬂy aibioysndalienRs Fonvhe or

more Skl st b5 gl Friaiar nowsuer s ganeraly’

| underémrw tr%s@aykm@ayﬂz thé ahéméi the SL&%&@W h&u!p be

yrroyl - 2- car bonyl pyrroyl

selectgzg W*’O o metgsiversaly affeck:taenﬂm;macetuglom characddnﬁﬁcﬁsrbf

the co e@gg‘%{{/ %‘? %lé%?ret Wgh 3@‘3% lfcglgbg Ff{ﬁ,d'%g%aﬂsf one of
Suitablen eubstdueﬁtscfeﬁsmy bethe QrﬁuEB RIhiAeA 2bo\vY ‘?né]qﬁ&é Ly ons

el ng "optlona

Vihen | ndicat ed
Colalkgy for Fripemalos, ké?-tgfﬁ)alﬁgnmpcn@;)mlmaybmu uted or

re ,substi.tuents

heteroﬁﬂ}l | 1) t%-Yn ér%#jtl'}é{t X‘\f uﬂ?ﬁn@%nf: re,profmo, iodo

typi cal ‘
and ﬂuomb wadenNYdroxsel(e@tC%f)arkom drpRxg] QuifhyRtyI(HiTER IS S

(C1-Ceiall%ylﬁ1(?o be?rlyﬁl\'ll\llol Qmmo mono- or di- (C1-Cﬁ)alkyi amino, quatemary
ammonium saits, ammo(C-;-Ce)alkoxy, aminocarboxylate (i.e., (C4-Cg)alkyl-
O-C(0)-NH-), hydroxy(Co-Ce)alkylamino, amino(C+-Ce)alkyithio, cyanoamino,
nitro, (C4-Celcarbamyl, keto (oxy) acyl, (C1—Ce)alkyl-002-, glycolyl, glyeyl,
hydrazino, guanyl, sulfamyl, sulfonyi, sulfinyl, thio(C4-Ce)alkyl- C(O)-, thio(C+-
Ce)alkyl-CO.-, and combinations thereof. In the case of stibstituted

combinations, such_ as “substituted aryl(C15Ce)alkyl”, eithe‘:l the aryl or the

-alkyl group may be substituted, or both the aryt and the alkyl groups may be

substituted with one or more substituents (typically, one to three substituents
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definition for "substituted" or the alkyl, cycloal kyl,
heterocycle, aryl and heteroaryl portion of the acyl
group may be substituted as described above in the

wr=preferred and nore preferred |ist of substdidwaaiwyveiory

respectively.. The term® substituted" specifically
envisions and allows for one or is nore substitutions
that are common in the art. However, it is generally
understood by those skilled in the art that the

excepip e wasa s beraip @ubet:tusene)ct/éeu asy aasheterazoyl substituted
iical characterijstics

Ca"b&g &?# ﬁ?h%teﬁ%%%ﬁé gﬁ;&? e%% l%%Ia ”?%‘f’ SngdE wind@nphe use

dmydojbér’fze)fmﬁypamomdawf tabhe substituents for any of
%b %¢ou ps defined above ifhclude (A 20 C6)al kyl,
(&8e

ey balearaders tq a:zhtgsgwabnoammuo(ro:mmdmgmp denyl ,
( The el B4R foterio b e Bk Shithueof a Splmeptind * ©

repred;@niedny Fcﬁ:ﬁ;ul@@l)) dr Kﬂ%?lncfaﬂmb%d ahy ‘E'Jh}ék'maceu’ucalla(

kylthio rylthio, am no

apt o
accepgqrﬁglsa(ﬁ@ t&@)eQ} ith gmem; qurm@vmtrmol@mmu Socbabhant

molecﬁ!@é“%%)thogé)c%bﬁﬂ@ﬂ&%gd&ﬂﬁﬁé %%§§%?l L AYGH 258 no,

knowratn be( ( mompaltkylhe hécipient, @ggma@r etlg]aﬁdé%and th? like

ca;b . (
The fe&ﬁf\/ fherrﬁﬂgla'% Mergdbﬁﬁolvemm@mpule is
water.sul fonyl sul fi nyI thio(G-C6)al kyl-C(O -, thio(C -
C6) alkyl - CO2-, and conbi nati ons thereof. | n t he case

dihesphesiset"phaninacaiicathascasptablel indicstes ﬁh&tghétsjlw}(ﬁténce
or .the 30 a

or CO"E‘T‘% pW@l Eﬁ%‘?@!ﬁ ﬁ‘?t&t?rm'te%‘a&b%% Ofmfa?lygtcalm withethe

other ingrediersts QURRIIEMY & ornflkin, Brbks tﬁ‘?ee finfal BejillrEated

substltuents (typically, one to t
therewith. » __ ~ t/L3LVUJ/uu401Y 32 except in the case of

s ubts"[‘tg Wu?ﬂga&"gé c |qr “65 reffé[se&:g% ?Ei’g{ﬂt%&ﬂg Uﬁﬁtﬂ%y be
commanlfr mnployecmga bbcﬁ or prﬁi&%ﬂﬁ'partté\.ltayﬂfrﬂﬁi%%

. qé Plnd0| , etc.). The term" stoa
reacting qipepiunctiohd aropps op the dosrouich uﬁor examale emfamino-

| protectl 9 éﬁtise é %LSE gﬁeﬁa ?fﬁ?‘lﬁe& gdr 3% |"='?'§EL HE.Q?@F%&P%{;&BF OBBSS

protectaque ;alwnoﬁnmttonaaty in thewompaund: Saithblet AMrRRhrotdkH
rou SZ @ua E}ﬁ.&:ﬁlﬁl vent mol ecul es. Such sol vent nol ecul’es
groups 1 fHatarcebd - bitoxyearbrayhBQG)i cal art,
benzyloWicabar o)t
=0k St (CHBP M R0 6t chDRAAHOINO o Bl P RBST"
Similarly, a hydroxy-protechng group™ refers to a substituent of a hydroxy
group that blocks or protects the hydroxy funchonalrty Suitable protectlng
groups mclude acetyl and silyl. A “carboxy-protecting group” refers fo 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)e‘thoxyméthyl, 2-(p-
toluenesulfonyl)ethyl, 2-(p-nitrophenylsulfenyl)ethyl, 2—(diphenylph03phino)-
ethyi, nitroethyl and the like. For a general description of protecting groups

it
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1o The term"hydrate" refers to the conplex where the
sol vent nolecule is water. The phrase
"pharnmaceutical ly acceptabl e" indicates that the

Whst ance~or conposition nust be conwetibl e

WO 2004/63
chemical Iy and/or toxigol ogically, with PhETBHIEEP619

i ngredients conprising a fornulation, and/or the

manmal being treated 15 therewith. The term
refers to a substituent

"protecting group” or "Pg"
and thehaisel See ¢OWTQ§H|e}én$,"E}&)§E%Fé &;8{,@&}}. @Fggpﬁg ﬁ;cg:thgsis
articular functiona ’

JOhn‘ﬁlﬁ@%&im. Ngvodpek, d®9tthe conpound. For exanpl e, an
" IS a substituent attached to

THEas® P aulde i pBstvecamounioesns sniammount ol
compolmtlasfithe ptddent irfehtisn RRARAUALLs o ggé\%yrﬁs the particular

_ ani noci_@; ot ect | né; groups ‘’ncl u et
disease, ¢endider ¢ disprden - (i)atieycatespayielioBES} , or eliminates

one or g NGRS NG PErTEH| Henss. comsiion, or diserdenioy, o
oy o oL enoBe Bt miarehmittird, SR dar .

caod Dydroxy grou . ;
d'seas?'&%t‘{'t&ﬁ'apfgﬁor idegsribedhereiot i ng 25 groups i ncl ude

e st Bt fers @R iaBl g el eflpabiostics or

u

animalspfecy.e dogs, tcats ad hovses), fonesboRR aridhal i
ecting ,gr_{)ups_ i ncl ude - CI—%@E,‘S’

. bOXY,-.
marine %6{5“%@{ lﬂEc{s?s} _Qtpﬂ Bty peiMmal specigsl | “Edible animals®
[ i i : t 1 3 - ’
e LAY GO BT Pk Birpeavenony o

The ienpsShipaing's freatt)orJreatrhyht” embrzesttuth and t he
' on of protecting groups.

ke.. F | d ' [
preventéjby%d&&%@%ﬁ%amppﬁ%;%ﬁ@eﬁs and their use;
S nte Egg}ff}?o @uJ ohn%\i’alr ey & é%ﬁg%%é%‘?kﬂ@géﬁﬂﬂ-ﬂga

cannabipgid regepion cieders do ithe Btijvatidreot demctivationtdf areans an
i nvention that

bi a d_aof the present don th
cannabiftiteRlor” Fof SRARHRL e arnifmby it Pacra@ruehparal
agonist, duvetise iagonistrantagsnisiebr phaitial adtddguHat es, aneliorates,
Tﬁr elim qat es. ,one or nore synptons of the particular
- THe I8 cantagopfst’ ingludes bathsfullantagenists(and pagiiagvent s or
antagonided, Bswéih or nore synptons of the
9 articul a?s ?gléggeeagé?mg%hdi tion, or disorder described
The tesim CBierecepior” mefénsto'the € pisteirP cbypRaTys&™! € or ..
cannabiﬁoqg?tlaggptor(f onpant on ' S
The term “compounds of the present invention” (unless specifically
identified otherwise) refer to compounds of Formula (1) and Formuta (If),

prodrugs thereof, pharmaceutically acceptable saits of the' compounds, and/or

prodrugs, and hydrates or solvates of the compounds, salts, and/or prodrugs,

as well as, all sterecisomers (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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io animals (e.g., dogs, cats and horses), food-source
animals, zoo animals, marine aninmals, birds and other
simlar animal species. "Edible animals" refers to

wv zwwwpged: sour ce ani mal s such as cows, pigs, sheepssRInoseio

poultry. The terns "tréating", "treat", or "treatnent"
enbrace both preventative, i.e., prophylactic, and
palliative treatnent. 15 The ternms "nodul ated by a
cannabi noi d receptor™ or "nodul ation of a cannabinoid

receptor" ref erlSETAILER DEQCRIRTION or deactivati on of
gand ma

o888 RLie piER Rventohitey DR svbtisiago Ry symihetio
routesheBRild prd@:ﬁes@éé fah@iog%ﬂ%@? Qﬁtlbsfé wellk {H the e phemical )

"ant agoni st" i ncl udes antagoni sts an
arts, paaﬁlqulaﬂy indighd ef dge diescriptionsconthineddhereirer The agatingt s.

meter Bt iy bRTR LB oLl o eerabi
Chemioammmea‘ wg%m@w@auy ;Br‘é?:@ﬁéd’ﬂsm?’t‘i‘bﬂ?&ds well
réfer to conpounds

ecifically entified otherw se)
k"OW’UB tb@?@rﬁl"ﬁe@ i theartiergnprepared by réetoddrgareralier eof

cossBSOFIESONE, by ALl Mool AP GRS

S ntheammount&, Wilel/| Newaisrkqr 987 or9/990sd. ), éﬂ’étbrg% al | -
t er eoi sorrers (| ncl udi ng di ast ere0| 'SOMET § S
L rgatuschen Lheate, 8 Adthed. SiringesaY ead, Barlied ]
h
mcludlﬁggﬂnﬂgg%n@?b%ﬁ%ﬁﬂﬁ@% n\{tg‘i’hé’ﬁé%@ﬁ 88!5'3‘% éﬁqrq% ) ude

Fat ﬂuaﬁaﬁl\eﬁ purpcd@s| theqedition s¢Herhes depResd bl -

003/ 0046 34 DETAI LED DESCR BT ON o ds
demonglrate/ RotantialapiGs Tos svTibRsRg the C@mﬁmsﬁdﬁg#g@é’n’} >

|
inventcy HEfing ey MbARedERe, P AR UREARA L AUPLA Rt d ©
individygh reacjien steps.iseaiibedtiamplea seotivrabaley. h¥hese skillbé in

e art G458 Bt 3 o8 GBSO G B Srhi
the con(ﬂddn@ldfeﬁe pyﬁéerﬂFn@’rﬁohqmmcﬁnd)ﬂ%qﬁl’vgﬂt“?@i ng nethods
known to those skil'l int e.g.,

intermeiatisk AIMAONS R ajeﬁ@ganagena!ﬁe?m rémgoiits ate depicted
in the sGhERES aﬁ%l%@%??ﬁ% AEF REN o rpterrel Fhesaoents)

esl's,
can be easiesubstitited to provide a variety of derivatives and/or reaction . L

conditions. In addition, many of the compounds prepared by the methods
described below can be further modified in light of this disclosure using
conventional chemistry weil 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, +-butoxycarbonyl (BOC), benzyloxycarbonyl (CBz)and
9-fluorenylmethyleneoxycarbonyl (Fmoc). The need fdr such protection IS
readily detemined by one skilled in the art. For a general 'description' of

“-nai\::""



i 0 Handbuch der organi schen Chem e, 4, Aufl. ed.

Springer-Verlag, Berlin, including supplenents (also

avai l abl e via the Beil stein online database)). For

L] ystratiwe purposes, the reaction sedenes depicted
WO 2004/ é?gm1dennnstrate potential routes for sﬁﬁﬂﬂ@@%ﬁmﬁ@19
t he conpounds of the p?esent i nvention including key
internedi ates. For a nore detailed description of the
1s individual reaction steps, see the Exanples section

oINS Lt A0 et bl o

OrganierB)aithesis OSoHwilky & SBhs! R br‘ik”1bg'i‘c' uding the
inventive_  internedi ates). ough Specific starting

palndsefd-ersuda i) sndr(l) d&lp) ibet prépara ﬂﬂﬁ?wgéﬁéral

'proce?gg%sgﬁégaé%%a\gﬁbg% t$er§ﬁLartl terials and%ﬂ8

5 (1QQQQandeiquabdd@Sch@mfypge;aﬂd/ or reaction cond| t| ons. In
addi tion, many of the conpounds prepared by the
met hods descri b U bel ow can be further odified in

light of this | osure using conventidnal chem stry
wel | known to s"‘é skilled,n the art NTI “Nhe
pr efatdhbi on @ nds of the presentlinlention,

protection 25 rermtefunctlonallt (4. g.¢ prlrmry
or secondary am ne2) of internedi ates ma}""be
necessary. The need for such protectiqpwll vary _
.depending on the nature of-the renpte Tunctionality
and the conditions of the preparation | nethods.
Sui t abl e am no-protecting groups (NH Fg) include
acetyl, trifluoroacetyl, t-butoxycarbonyl (BOC),
benzyl oxycar bonyl (CBz) and 30 1

9-fl uorenyl mamh'yl eneoxycar bonyl (Fnoc). e need for
such prot ectl/b\n is readily determ ned ~qne ski l I ed
in the art.NFoN a general descri ptign

2004/ 0382 }32003/ 001619 35 prd¥ecti niLlgr oups
and their %_ e T~wW—Greeme, ProtlécHN gz oups in
Organi c thesis, John Wley & Sons, New lork, 1991.

Conpounds of For a (I) and (11) can be pﬂepared
using the ?nera:%rocedur;gs o’lﬂ/ser}bed b :
Chor vat , in . Med. Cherti” 42, 833- we 5 (1999)

and depl ct ed in Scheme | NWE PW RL R NkN NKN

BN OH
PN
. R A
NJ\IN N 1(d)
B“NMR‘
=N
A
M orql
Scheme I

Intermedlate 1(a) may be prepared by reacting the des;red amino
compound (B-NH, where B is as defined above) with 4 6—dlch!oro-—
10 S-aminopyrimidine (available from Sigma-Aldrich, St. Louis, MO) in refluxing -
aqueous hydrochloric acid (A. Mlyashlta et al. in Chem. Pharm. Buil., 46,
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BBNH2 + G \ I C --~B N\ IC N2 HNH 1(a) RL
RNN N-INB \ I B-N\Cl > HHNO NA/ A 1(c) f
1(b) NI NI B-NOH RLANNI1(d B-NRIIN (1) or

wozomﬁobis)zss‘?hene | Internediate 1(a) may %€ pre a{/{e}a%%?}/é"“g’”

reacting the desired angno conpound (B-N

is as defined above) W|th46d|chloroIO .

5-am nopyrl m dine (available from Sigma-Aldrich, St.
Loui s, in refluxing aqueous hydrochl oric acid (A

390- 1P 9?5?%%%@%%%%*%%‘?%@5 RaPliusss Sl argine
compeuhdx@ﬁ\liﬁa)ohclaﬁe eh@m@ﬂpban@em &;sdﬁy%eagl %gﬂfﬂsd)o
or suHIRGAEN) (G nP iR pariine s e ier e NS od grclipblogoaniine,
Q-ﬂuo%mg@é%%z“@ﬁrg;co;rﬁ%ﬁorrﬁgmﬂw T el
other guiastitirfelduanytzamines h eQttercdnmensallis absitabledetivatives of

Ll |.abl e derivatives
4 Gdlgtﬁlx;l'oag] ann%ﬁ”)opygml? ne%?a é%'s%d eYs ) $ értmg materiral or those

compounds of Formuta (1) or (Il) where R’ is other than hydrogen (e.g.,
2—methyl-4,6-dichloro—5-aminopyrimidine and 2-ethyi-4,6-dichloro-5-
aminopyrimidine). For representative literature syntheses of 4,6-dichloro-

S-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 ari. 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 aroy! or heteroaroyl chloride 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 benzoyl chloride, o-chlorobenzoyt chlorides, o-
fluorobenzoyl chloride, p-chlorobenzoyl chloride, p~ﬂuorobenzoyl chloride,

2 4-dichlorobenzoyi chloride, 2,4-difluorobenzoyl chlaride, and the like.
Intermediate 1(b) may then be cyclized to the 6-chloro-purine
intermediate 1(0). 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 iﬁ an
appropriate solvent (e.g., isopropyl alcohol, toluene) to provide the hydroxy
purine intermediate 1(d) followed by re'ﬂuxihg in phosphorous oxychloride,
toluene in the presence of phosphorous oxychloride and triethylaminé,'or‘

2,6-lutidine in phosphorous oxychloride to give intermediate 1(c). In another

,-‘
%,
Sy
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4, 6-di chl oro-5-am nopyri m di ne may be used as a
starting material for those conpounds of Formula (1)
or (Il) where R1 is other than hydrogen (e.g.,
2- met hyl - 4w@# di chl or o- 5- am nopyri m di and

WO 200503883y - 4, 6- di chl oro-5- ami nopyri m di ne). FOFIB2003/004619
representative literatu?®e syntheses of 4,6-dichloro 1o
5-am nopyrim di ne derivatives see: A Albert et al. in
J. Chem Soc., 3832 (1954) and WE. Hymans in J.
Het erocycl. Chem, 13, 1141 (1976). Internediate 1(a)

prefesead arashodel (ap ylegtbedditsityGornpyeatth ong) b e84 i
hos\ﬁﬁl t knomy%hloo. hose skilled in the art. For exdnple,

PROSPRPIYRGryGhlonite, pn appropyiate ca-selvewi (erg.« trluene) angdfor

b al diRet j i icasolvent i.S
asee, pyndiie, MaMidiined M bdBobBate AR | fntigridénsation.

AFiBahatthe éﬁq;gcgmmcan ibedhtodudgdby dRspiAcng 86 cRbritic bh
' L. het | chloride i
the phBAe TS} AR E PR ent (e q. .t etranydrof r an
En i h _ o i ‘
addi tion oﬁmg(asﬂui t akt)jli\ée 3@%@%‘%5@3 ?sg{aﬁ)%}g%zﬁ?up,

interedliglsp A (53y$ eengralyrstiegd wilh thel gesimed arminst @.gheubstituted
?rides i ncl ude benzoyl

on S | 20
Or.UDEW%Fy%Q’ a@%kﬁ%&%‘@@%@ﬁﬂ’ Sb'f?%gh efkor upsubstiigieshenzoy|
2-indamlamiini, substiutey obemkitmébf&ygﬁﬁgﬁlgféﬁmef SHERAGNE or

Joride, . 2,4-dichl orobenzo

unsu C?‘&UWW&B}WB&%W&- subgfitutas! onwnsutrstitutere. §
norbc bR THErR e TRAIIRTE HEEYLAGE of DnstBottuiad 1 o

heteroaylasniser heteraayphiC,-C3)atiylaminsomdsubitieacgdur es and
in U S, Patent No. 4,728, 644,

I e e
Formu ) b T Whldfin 9 S S Wi 5

(e.g., a%@n@fsrmaﬂwlem ohdoridg, efq)) maysbeaddet talageizslin t ol uene)
' ernmedi ate 1(d)

solubif R 116 s A S AR meYHA B aedia i ineoaeropriste
refluxing tereperatore locamsiseNge RibsHlarRA) OTRd e Wralisle and

qs) [ eth%l amne, or 2,6-lutidine I n phosphorous
heate {%‘Fﬁ prate theopigicpes. Int@sidifinn, & suitahig babe suchtdwtricMi2
. P 0034004619 37 preferred .
amine theY 08 enitiafed i \iEricy e i Richih BrinBipropess oy
Suitablesgming eompoundshcsp bereittsr Q&Vcﬂﬁs@H'&ﬁhrré?c' ié@‘? bPBRSH} ©
cQ-sol vent é%el? , tol ueneiﬂiand/ or base (e.g.,
preparid Uetihandridpiogpapeseyelipows tadtiese skilladdn ithe atte
 COMISARRIY SfFormula (1) above where R* is a primary or secondary -
amine can be alkylated, sulfonated and/or acylated to provide additional
derivgtives (e.g., alkylamines, dialkylamines, suifonamides, amides,
carbamates, ureas, etc.) using standard procedures WellaknOWn to those
skilled in the art. ' |
| Compounds of Formula (J) 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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Finally, the R4 group can be introduced by displacing
the chloride on 5 the purine ring at the 6 position.
For conpounds of Formula (1) and (11) where R4 is an
am no oweup, internediate 1(c) iswgpnerally stirred

WO 2004837823 t he desired anmine (e.g., substitutedrCouB2003/004619

unsubstituted aryl (C - &) aI kyI am ne, substituted or
unsubstituted 2-indanylam ne, substituted or
unsubstituted cycl ohexyl am ne, substituted or 1o
unsubstituted cycl opentyl am ne, substituted or
OHLBBEUS amie Coropbands pf Emmela (1A) are available from

comm Pé:?%?%)g&% a%%@paﬁ%cfglywubs 'E%‘%J gm%%aggst i tuted
those skihed irt thieastt, @ep@@éﬁﬁi%tpkﬁﬁraﬁmn%%f%rﬂﬁﬁ%lﬁﬁol( nds of

erocyclic amne (i.e., an am ne of Fornula

F OrmUB?’ef'Niéﬁe dipsireled inthe Examplesdielowt Tae priepasatioreaf or a

jde,, etc.)

A-aminfptling oo Bram B G- lpo & oip R Tubianl 4rine-

4-cyanoggiperdine modyﬁ@bf PeANUE(IA) BRditReiP Bhpg drﬁl%cted )

_ refluxing tenperature to conplete the
pr ec“’%&%ﬁfﬁtfiﬁspahe dd’ Aehclanssendy U PatenitNel 3,461,644, C.

van dedWeslerirghet ik MEP T, HAB1d-893 Aoda) LABIE 0252

such as™tri

Metwallicetiab Irod.LMed Chet!h.eil‘l)l 5084-5093Q1698) wheke tHE Qﬁove
ounds can be_either purchased comercially o

4-aming GIPRDS ae HRsybalitled, paroswhEHa ed.obedntiutagiior paosh
a heterby&iRA%R. %lbie%bwmmrétwes RERRAAGR by o )

above where IS a prinary or secon ary
et al. inal elyahadsdn, 541,| 13115- 23128 1998 paryd péferkricespontained

e P b B s

Janssed f‘l@@fs P%temt)NdﬂSS ne@ind |
t hose skilled |ﬂg?ﬁgeaﬁdA Cmgén%%%%? IHIB:‘ M

41, 5084173093 (1983, Tz4T0@a ghakiin MMQ@EMI 34458

3450 (19975 W Hiafiplt s Serliednvd ooeeSt Ther

preparahbahlfraaaRﬁwdaz%mrées-o@%mhﬁfesls%%ﬁbéﬂ bVRer ard
pr.Qc 45‘ s wel |l -known to those skill the art. wo
Kozikowgk @@3 e ipGSyniethotBH-68441991 BQ‘ hﬁmmﬂmﬁe
ble-fro
o S SR P g ro
depicted gn8chgmavibbelaw.e to

. go : ; . NH(alkyl) . NH{alkyl)
— CN____ NH
P AN - /U | N :
¢ Pg _ H >~ 0 ,
2@) | 20) 2c)
' 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. L.ouis,
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 conmpounds of Formula (I1A) are illustrated in
the Exanpl es bel ow. The preparation of s

4- am nopi pagpdi ne- 4- car boxam de groups Formula (IA)

WO 20044087823 anmi no- 4-cyano pi peri di ne groups Eg*ﬁwf"gﬁéﬂldék
and their benzyl protected precursors are descrti
by P.A J. Janssen in US Patent No. 3,161,644, C. van

de Westeringh et al. in J. Med. Chem, 7, 619-623
(1964), andgK A. Metwally et al. in J. Med. -Chem, 41,
°C. méty@w@rc(m@&bn\ﬁéﬂé@téh% a@@&:ﬂac?ndui&af’mé@bﬁm d&’%ﬂﬁ

ut ed, nonosubsti t ut ed substitute

watexb pg Ea,sro chréé @F}S{ﬁﬂélth@" femgveﬂgrsgtgeﬁprmemohabmethods for
t \Y ro
the PRI PR Ag SO ETEN o i i hackit Biatestig

drogenation W Sid biesef 'd?‘FTd/Q' nes of
groumnwd?mmowétbbﬁhv rogenadoR i %J "?anssen in US

Pgrf’éﬁ?"ﬁg““é Oggagﬁlk)baegd (Mﬂm&@ istamminoalityl, Med
a"‘y’aﬁ““‘““kéﬁ%f%'%% fiosi? ogots dh cho B iftoredias 1 gy
manyﬁ’a’P@d!ﬁF&ﬁﬁ@dswﬂsamyan& grouN\(b@&Zt%aﬁ wite preparation

tidne-3-carboxamgde is descrlbed by A.P.
te"ab%&’z’ Piromyghide] té‘ﬁlﬁ’ae§?f1‘§/ﬂfd 783-784 (1991).
dlazaffbﬁciommgmm@@(lABG@)qﬁ%’rf §€mttcs ent &g, acetonilile) at

al kyl am nopi peri di ne- 4- carboxam e g o8

room (qn;gerg,ttge) beeded. dﬂ@@ﬁk et abdbaileet Czdeh, Gi&h[\elarf_br N P

Comnlyd, B0 Y20 DI L N o fbenreRice Bafhepikyl amine”

using ﬁtamdped refiuntion rethbils sielPkRHRS tethd<@ it fethe art(eg.,
A useful protection group Is

treatm!g%% ﬁ?gﬁ'ﬁ“&‘? Bﬁ(&{c%gqqdﬁéhlgmeg@wwﬁ Bd/li):/ eEf:)ef agglﬁc:)ggmy
can thbA tRUIRABRAL AT BRI bl ARB AiiBfib® bodaaes.

(e nterc
Genersjlyy @Sﬂhﬁrbasle :@cﬁor,mesi by keaiiting thAmirkdy WRH sk Besked ()
t he desired al kyl am ne and

ketone & J0Ry I BT Rriak sblyest 2 gustipersiers bomaaBruttd f6 o

pot a

about 1;40( }’dig% %?%3?1%&&@4%@&%/’(% pPésbnci®or 3 A molecular
sieves. Typically, an equivalent or a slight excess of the amino compound is
added to the ketone or aldehyde. Suitable polar solvents include methylene
chloride, 1,2-dichloroethane, dimethyisulfoxide, dlmethylformamlde alcohois
(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 pyridine*borane complex and metal borohydrides,
such as sodium borchydride, sodium triacetoxy borohydride and sodium
Cyanoborohydride. Suitable aldehydes or ketones include
paraformaldehyde, acetaldehyde, acetone, ben-zaldehyde’; 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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C. The cyano group is converted to the correspondi ng
amde wth acid and water. The protecting group is
then renoved usi ng conventional nethods for the
particul ar protecting @y oup enpl oyed. For- exarphte;-a--
benzyl protecting group may be renpved by

hydr ogenation in the presence of Pd/C. s For conpounds
of Forrmula (1) and (11) where R4 is an am noal kyl ,

(19972 *Fﬁemmeﬂplﬁﬁbe lﬁt&ﬁgﬁéa%(‘@cﬁ Ig%‘gyl\}¥ﬁ?8{i o%gé Qtr 2& aced

[orine tn1n

acetylputihe @omp@md dyaepclisg %terrﬁé@@%é Ay Wil -etho yvinyltri-
de in the presence o )15 ]l. %!

et r abut ni um cyani
n-butyltin yny Cﬂy@%ﬁ@ 42382?|d§l§a’ﬁ&0‘@@2\mwr¢iyala mmgta Wixture of

aceto:%’bﬁ&%uéﬁu%ﬂ ESFbWé{aa gg% r@g{ur ﬁ' L el
to glvedbmmetylémcﬂ,élﬂﬁe( 198G hicefn grmmheaea%hg %ohegﬂga%téh

m ne using standard reductio
am’"e\ﬁé |ﬁ”%ﬁﬁ%\$€f??'6"fiﬁhex ée@tmflweeammhpnea amcq$ well-known to

h ha P f
those $IREY el Wy 1oy WECHRE: IR B SSRS Rhine
sait (e, aammm:um adblaridee nathylaatrmoniupi @ﬁ!@ﬂﬁé eallyldfmonium
chlondgehﬁfé 026 o Schj ff ase is formed by reacting t lh
4 Klafpponiun calerideeeyriehexylammonivem chiotidpol ar
dimethg 0 boyt 140
R e PE e T e, 15) il A 88

agent (ggy. e NaBht, NeBHEHN, oTypaoabkyoor&hyﬁﬁﬂ&)\ﬁﬁI'pi’jlér 8blvént at
und. is added to the

room t%bgﬁ%u%? ¢ %gm rﬁ@ffrjnt gble fds 36149F3131ﬁ32
(1996) fatayidineariety ohbRidHiBes 1k&nﬁb§ '%Jn‘aregﬁﬁwlegrfﬁah gy b g

di di.{%h | sul foxi de, di nmethylformam alco
USEA Il f‘%ﬁucélt/ﬁaﬂ@ilé}tfomaf theG-ansopuriveof thé\rémﬁftﬁrﬁaf ed

aminatidRlof it 6' rrﬁﬁﬂzg I'n the sane reaction vessel, the

I m ne ma reduced to the secondary amne in

Earethpsesemunﬂs of F@ﬁmumg) a68'Tl) Where RETPgHAt Ur e

C and then warnmed to a

- . Cto about 1
Unsubs{ﬂ&ﬁ%ipaﬁﬁhsé%«tparﬁ?&%wgﬁrm irdetediatibijo) may i trestedout

with the&ﬂbéﬁé&i‘%l&éhéig? Fes%nr?;% g%p?%lé gabl e edu0| ng agents

i ncl ude pyri nee orane c

t-butoxige) ang aniapestic salvelt (asg $¢'Hiﬂ)m31ﬂta©lélﬂrcbﬁﬁls éﬂﬁ‘
(0] ride.

dride_and sodi um cyanobor

either P@Ch?%{-l §0§| ROl or gasilypeRared iging standard procedures

well-kn@ﬂ’fﬁf@fo%@%'km@ﬁ)iﬁ?v.e %F[Et al dehyde, acetone,
benzal dehyde e like. 30 Alternatively, the

Agﬁmﬁpvglwyzpnmwupsmycdvmulm(m of (itpshese RY id th dFBkyr0ds
or alkoxg %@(}Efgﬁgﬁ? e%yl group may be proclitr}cgg E;?Q&gﬁﬁang the chl?onne
group of intermediate 1(c) with the desired electrophile using procedures
described by Sugimoto, et al., in Tetrahedron L etters, 40', 2139-2140 (1999).
The 6-chloropurine intermediate 1(c) is reacted with fithium n-butane-
telluroiate (tellurium reacted with n-butyi'lithium). 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
internmediate 1(c)with 1-ethoxyvinyl)tri- n-butyltin
under Pd(wh3)4 catal ysis foll owed byedtydrol ysis using

WO 2004798t ure of acetone and aqueous HCl ( oPCDNBE@G 00440

10

15

=20

m xture) at reflux tenderatures 5 to give the

acetyl ated purine. The acetyl group is then easily

converted to an amne or substituted am ne by
ctive am nati on a process well-known to those

descr Q?F' YekEanere el alr 1. J. £orce Chvem. af4(2 AR TR 16rt3BBYE t he
The ol EpATEmBAbl 0% 1o AEMIARI AUk o

yl'ammoni um ¢
the carpamlopmpmmowmt@meeen&e wnthytﬁleQié%FéHaélE&??
enzy ammnl um

| oride, 10 di nmet hyl ammoni um chl ori de

(e.g., Eﬁﬁoaﬁ%@id@w@e) toyfimetheduutoxypikyl genivatiee.g. , - NaBH4,

RS R s BB AR E5hoblnd o g™
by thecrlbreneduréé de%S?lQedB 86 Ml}éééﬁiﬁﬁ et fa{) Eg FH%;H ePMafh %UFI of
e es an am nes
46(30f; 39??% ﬁ&ﬁﬁ ihe .%vlarwm gan éhe@betrnaueeqm tnqou rine

'corresEbn&i'ﬂ SeRHHEAN \H oun R o tﬁ?z}dm% gHgm%fqeqt QFE

or t 0se co
fithium @umumum i;agrusde t'[hetémaarysalbnﬂioltoahdﬁb ebigivied apenp.

be treated with the desired '
treatmgﬁt %)rgg syeh gs psalkyldG donarsbreagent; in a

surtabl‘e-d@ilkts?%(éig) téﬂi‘éhﬁﬂoﬁﬁéﬁtdhéﬂﬁﬁ’ ei F(iﬁalg'h 'an %‘ﬁ?ne could

Sui t abl e al cohol’s can be 20 pur

be intredigast by radugtive amieation (awp&tm)u& ng st andar d
kil l ed th t
i ﬁf { er%{{l vEll l‘l) '88@@8&888%?‘%{6’?%%{5&&(’ I%fo'léﬁg c@l‘ﬁ')‘gﬁr?\h@r e
tEd ieﬂdm‘
o0 qﬁ:é;;ﬁ; crd & bgmr]etzﬁ? dE IR HINY T doylete (@ g angh O™
(ary elerpegyl -ﬁ(@ﬂr -h@tfd)e@ﬂrlgtstm@rdrmpbedim'ess,l ng

well-knBWpGB IHE onglﬁ c?ﬁ'g QﬁdAﬂég%‘gﬁlﬁgwet l_w@r grm may

Tetr ahe

be con@emd)\mﬂp otherenoueueu: tepiciide é(v@l}lensof Qﬂ&‘étﬂ@eﬂtbt(é g..

t.el | roI ate (tel'l'urium reacted Wi th
sutfamy, & o], el L amingalkyt group %ld/bmmfe@nf'gd in amimjlant
fashion 184ve anidee duftndridiegdéid fon of the desired
el ecgrop ile (e.g., acetaldehyde, benzal dehyde, _
léOUDTEIGY)baaaWhGCEimee p)ﬁmgheand:j @gthaﬂaﬂle{( nrr.‘d =
erature to for e desired hydrox y

(as desfibd BB BTt f0 Fuelapondnine pirioey Sermel belowsy

illustratéethiednfrduttidmsf hBRNGRRPPH Yo tydiization to the purine.
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WO 2004/ 037823 PCT/ | B2003/ 004619 41 descri bed by
Leonard, et al, inJ. On q. Chem, 44(25), 4612-4616
(1979). The 6-chioropurine internediate 1(c) is

wo 2004d3reat ed with n-butyl lithiumto form thep@ﬁ[ﬁ%m,m(_
-78C foll owed by reaction with the desired
el ectrophile (e.g., ketone or aldehyde) to formthe
hydr oxyal kyl derivative. 5 In yet anot her approach, a
6- aroyl purine conpound can be prepared by the
procedurFés descri bed by Myashita, et al, gRmn Chem

Phar m II 46(30), 390-399 (1998). The/ii\royl gr oup
can t reduced to the _correspondi ny*sedondary

al Bof) reating with a feducing aagen%dhh as

i thHum aI uHuni um hydride. The tertiary al §ohd¥ can be

obt ai ne® pon lo treatment with an al ky mellHy reagent,

suchy @f an al kyl Gignard reagent, in sui tabl e

sol ve (e.g., tetrahydrofuran, dietfyl é&®er).

Finally, an am ne could be.introddced by reductive

am nation (see above). |In ghe abgve exanples, the

resul tant hydroxyal kyl grolup c then be al kylated or

acylated to formthe desikFew al koxy or acylate (e.qg.,

(al kyl)-C(Q- 15 0-, (ar l 9 o,

(heteroaryl)-C(O)- O B-afc. ng st andar d procedures :
wel | -known to those skl}Féld |n the art. Alternatively, : )
t he hydroxy group may Abe condensed w th ot her

noi eties to provide a variety of substituents (e.g.,

sul-fanyl, sulfonyl, etc{)or(Mhe am noal kyl group coul d

be nodified in a sing fashion to give am des,

sul f onam des, etc. %é%@ F@ group may be attached to

iThe qln}annﬂ @hotlﬁ ofﬁhetgyrumlﬁiﬁ}%ﬁnﬁ?rhﬂdlatéaﬂa?ﬁ@ % -
disi IaC@% 'ﬁ'}; rlor to cyclization to the chene
P Wik s *qulﬁtwlapeeﬂee ffbghmlﬁdm;munﬁ dlbehdrdetc.)
to formGnRYeBlidt Erori
PR S R DIl 3Eh §ah ek e Bidehoed wigh any
aryl or hetergaryBeathoRylic atitit derVdtive (eg., acid chloride, ester, etc.)
to give purine compound (l). 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 {3
about 170 °C for about 1 hour. Alternatively, the desired purine (1) may
obtained after the diamine and ary! 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.



10

15

20

1(a) 3(a) R1 NJ~-N B-NR4 A (1) or (11) Schenme III

The chlorine group of the pyrimdine internediate |

(a) rray be displaced with the desired nucl eophile
amgwo conpound, al cohol, etc.)wwb to form

(e
WO 2004fq3ﬁ¥2ér medi at e 3(a). Intermediate 3(a) can PCEB2408/004619

condensed with an aryl43or heteroaryl carboxylic acid
or derivative (eg., acid chloride, ester, etc.) to
gi ve purine conmpound (1). The cyclization may be
acconpl i shed using the procedures described by Young,
et al, |M‘J. Med. Chem 33, 2073-2080 (1990) For
exanple i nternedi ate 3(a) is heated MAth ben20|c acid

|n the I\{cb“fesence of pol yphosphoric a A) to a
of abou 150 Cto—about about 1

hour AI erﬁ)atlvelr‘\y &he desired pur|‘°ne é
obt ai ned¥¥f ter the di ani ne and aryl carb N Q acid

are heated to a tenperature of about 19 in the
presence’“%?f a dehydrating agent (e.g., %Popane
phosphoni ¢ acid cyclic anhydride) in an appropriate
solvent (e.g., 15 dioxane). The B group|my be
attached directly to the purine noiety a illustrated
in Schene IV below. M MNWO 2004/037823

PCT/ | B2003/ 004619 R43 R1 R1 NJ~NH | O N-RH H2NO

A-kcl H2N O NH2 Hul\o 4(a) 4(b) A R I'F\'{I,,,Q\UIN NJI N

B~N)\A\c1 -~ HNMCI
SN | e
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-chlorobenzovi chioride,
4-chlorobenzoyl chioride, and other substituted. aryl acid chlorides),
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. Orq_. Chem., 23, 1457 (1958) and in J. Chem,

~Soc., Perkin Trans. [, 879 (1984). The B group, where B is aryl, substituted

aryl, heteroaryl or substituted heteroaryl, may then be introduced using
reagents like R'-B(OH), , R"-Br or R™-l and Pd catalysts (see Y. Wan et al. in

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

copper(il) catalysts such as cupric acetate or cupric bromide (see S. Ding ét
al. in Tetrahedron Lett,, 42, 8751-8755 (2001), A. Kiapars et al. J, Am. |
Chem. Soc, 123, 7727-7729 (2001), and references contalned therein). The

 SNATr reaction may also be useful for introducing electron defi cient

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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Internmedi ate 4(a) can be first acylated with an acid
chloride. Suitable acid chlorides (A-0001) include

wu wvnghese conpounds where Ais aryl (e.g., s BenZ@ysniory
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chloride), substituted+4aryl,(e.g., 2-chlorobenzoyl
chloride, 4-chlorobenzoyl chloride, and other
substituted aryl acid chlorides), heteroaryl, or
substituted heteroaryl. Conpound 4(b) may be converted
compbund$ of traprdisehe irdedliol samew:ishhéeﬁéy@ugtnm%en%a%&§
h POCl 3 usi ng procedures described by H C  Koppe
r efa’f%dri gretey guchierhniapes wilkbe welblsmwa felong of ordineny skib in
87 he .B wher e
the arf8fic meY e, B Sxarpie” B oSt SfyPodieny igh

IS ar

pressstﬁumum urhecoinh&t@aplay IAHPL(D)l}CdILhmn dl?@oﬂrﬁ‘tég}ébﬁ?qlsﬂﬁ ng
and

nts like R -B or R -1
commgg; Sapsbentesaishyas Sieh gel. s thm-!awhchm@togwg‘w);taoo

recrys&é’]%)orf‘%dr(ﬁfféf P85 OR8] BRIELAdn MlancigRBer (|

catal'ysts suc as' cu
(H@ campbungs e the paésent inveetionmesly bs isslbted add used

| | Ch S
per s34 Jomy 8085 PhaopCedinaly dcceainbia sebmalysiemndor
H : tul f
hydratren?:ré)ﬁdfjézzrﬁnn;;gaglsectr s%ﬁﬁ?fdgﬁibn?ﬁdﬁgééﬁ%%%g Z’g l(Jseeolr\/l »

compousdeddi tbel preseniNeviention Ghen magr%e iBd8rp(ok 8t ihto the

moleo RS SRR T BOSEoARAS ShAS LTS S 5SBELL L90n

situ during the fineRBoRAidS At borifiGRloRt & 4 86m U
TTIKLOUS / To1a e B ”ﬁ‘?’ggn%ndsﬁéﬁn?%ﬂ%séﬂe'y
reacting{hefiorepound onpradrug withea suitalde organierorddorgaric acid or

base a'h@':%l%ﬂné Eﬁé ehR ﬂgt%fqr}n]ergc rﬁﬁ@rléggp’}%wg ﬁ@%h@pgggé\m f E,?

inary

hydrobanaldﬂ dydeddhlonige shyefroRidideT el BGIfN Hitrafy, %%éhﬁt&
chr omat ogr aphy (HPLC), col utm chr'omat ograp

trifluor ‘E%q%z@tes oxgiaehetidrbpalnitiale: paawate, mahor@e staauate

.lauratefjhid@atbaiﬂﬁfatﬁ %Q%ﬁgr%@% W%sﬁr%ggfé Bie%ﬁlz hosphate

ferentia . 1rqui
benzenestilifdnptestosylate, formate, citrate, maleate, fumarate, succinate,

tartrate, naphthylate, mesylate, glucoheptonate, lactobionate, and
laurylsulfonate salts, and the like. Preferred salts of the compounds of the .
present invention are the mesylate, besylate and hydrochloride salt. The | w
salts may include cations based on the alkali and alkaline earth metals, such |
as sodium, lithium, potassium, calciurn, magnésium, and the like, as well as
non-toxic ammonium, quatemary ammonium, and amine cations inclhding,
but not limited to, ammohium, 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 viva to
yield a compound of Formula () 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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The conpounds of the present invention may be isol ated
and used per se or in the formof its pharmaceutically
accept abl e salt, solvate and/or hydrate. The term
ts" refrs to i norgani ¢ and or gani alts of a 1o
wo 2“"%‘8&%und of the present invention whi cl;.srra:)cmmmmmﬂg
i ncorporated into the +wvlecule via an ionic bond or
as a conplex. These salts can be prepared in situ

during the final isolation and purification of a
or by separately reacting the conmpound or

the usk BHPIRSTUPS f5 RIOYIeCAM B ld\ggahl bW Sisilgalfiro.ditige
1
NovelDeRvaH)Sshang" Vaf. 146 RBIA G 81 8vBaTlim ssriss: apd in

Repr es
Biorevsrdinde avriedn Dryg Thisigh, del. Buwimate, Rbtﬁé“ﬁ(rﬁk-ﬁcan

ate, trifluoroacetate, oxal ate,

Phar%%%?)fat%Asﬁ%?'ﬁ’i'qq and Pepgarpandressl 198k.e, stearate,
oo SkampRENral Sompokid B e8Py RROT CSadiree ¢

hexafluorop enz

carboxyionggid fu rm:ttonat groupph @addrugf caracainpriss lzh@rcééiéﬁ formed by
gl ucohept onat e,

the reﬁ%g%ﬁﬂqng ﬁgﬂée" ﬁgﬂﬁbgﬁgim @)('l%%tﬁf%mmm 8 greup suoh
as (C1LCK)@Ik)ﬂf’r(efg@fzﬁlka?ﬁiyio?(yﬁ{etﬁﬁegg%}%%%&ﬁxgétnvgf%\gﬁg T

i nvention are the nesyl ate

4 1o 9 garhon ateas, gamﬂmhﬁy(ammoymygmmw heavirgsfesmdité he

carborf‘.'ai‘cﬁ‘hé é’l?&g%gi@c}rb)fﬁgc tégﬁvﬁrﬁggfﬁgﬁl}%a %ﬁgég%gﬂske

1- (alkcaqcmﬂidny&&y)éthw- ﬁmg:framm% ?r&arﬁHﬁta%ttﬂ@{ Y- P' um
no Im to,.

tions includin
1 (a'k%ﬁﬁﬁrquowie thyrhaving amoh %mﬁhcaréon atorhy) amoni um

N (a!kdi@c%Yth am neghWFb%qﬁorg%{ﬁ quaqr(n%tn%&e

tri et . g.
1-(N- (@@)g@armm)ammd)etmn aemng%m,zg ﬁtﬁﬁ 0 tl:a;&rg AR Thg
oun a | S rans orne in
3-phth§RhE 4 H G atoRVE SRpEmAP ByOReRy GNAN-Gr-

| Cﬂalkﬁ&ﬁiﬁﬁ{@@@é)&ﬁixl'@éu&?ﬁ? B AR B e Byl A B Gecur

e of

Co)alkybyN, Nf“ﬁm&)mﬁmml\(ﬁ%”%%ﬁ'f‘og%dﬁg%"am°' ysis in
0
V”""dﬁj&‘/?fﬁ!ﬁeﬁgﬁ ﬁ@egﬁg‘ﬂ ‘he use of prodrugs is prow ded

Similarly, e sdrhpaist Wtﬁ@ ﬁl‘fﬁé"‘ﬁt mt%ﬂﬁ%ﬁ %géta%

Del i very Syst ems
functionsi greup, aptpdrug cah bedoemed lhyetheaeplasemdm oPtiye DESI gn,
Phar naceut i cal

hydrOQ%gatogﬂ\g?ﬁlg%gfgﬁﬁoﬁgpag r@(.égé]'gp swehas (G1For exanpl e,

SOCI

Cejalkanbyloxpmethyl " (@;-Cd)QkBREPBRY )ty Aih iy RIS 2
Ce)alkanoyloxy)ethyl, (C+-Ce)alkoxycarbonyloxymethyl, N-(C4-
Ce)alkoxycarbonylaminomethyl, succinoyl, (C1-Cgalkancyl, a-amino(Cy- -
Cs)alkanoyl, arylacyl and a-aminoacyl, .or o-aminoacyl-a-aminoacyl, where
each o-aminoacyl group is independently selected from the naturally
occurring L-amino acids, P(O)(OH)s, P(O)(O(CrCs)alkyl)z 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 pradrug can be formed by the replacement of a hydrogen
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carboxylic acid functional group, a prodrug can
conprise an ester fornmed by the replacenent of the
hydrogen atom of the acid group with a group such as

) smkyl , (C2-Cl12)al kanoyl oxynetggl ,
Woz"“*&'ﬁ”&? kanoyl oxy)ethyl having from 4 to 9 CRChIERecH@IEL

1- net hyl - 1- (al kanoyl oxy%-et hyl having from5 to 10 io
carbon atons, al koxycarbonyl oxynethyl having from3 to
6 carbon atoms, 1-(al kozycarbonyl oxy)ethyl having

from4 to 7 car bon atons, 1-nethyl -
atom in the gE¥e arEnyite eygretpyiudieas Recarbonyls R@-carbampion

NRR 08 e i S PR BB BRERa (bbb TE= to_

Cr)cybRulieyy oM, brirecafbda koa n@ftlﬁaﬁa-ain%m%ae f&@héﬂ)‘él a-

4- cr ot onol actonyl gamma- but yr ol act on- 4-

aminagicyNnakuralie-agajakiyl] BIOHCDYCY adxrhreﬂe:r( yu iﬁlHa(S(:1-Ca)alkyl

hyl b - | k
or bei G o PRERh s kreon rs'r?égsi 1k:§|(ca7é‘s>a9(<yi
C3) al kyl .
carbo (I@%[G)Qb"@i afrmP%E Obl4 I cﬁrq{‘%e present ?\ﬁ\?/cehtl)gn d

imlarl
Cs)alkylﬂmmoﬂﬁ(yanéYg)érhwherem Y ra:Hlmn'aétrgrt angd,YAismonsNF or

di-N '\g?‘?rﬁé)aé’?@%ﬁ%by @5@0&118}1&5%5 bYLBEHYHQ" iy 1.
Cﬁ)@b&s hassmmé(%} séﬂ@ﬁ\%ﬂfaﬁ)(ﬁiéﬁ?@%'tﬁémﬁémm

) al kanoyl oxy)'e
Iﬂt&fﬂ\&dﬁt@ﬁ{@ﬁb{mﬁ laswmeQVAmrh;hlral L:e(aters therefore, the

com AL ISR s S lbpomesejom

(e.q., @rmhtmmeasrmmiaste?bnsan?érspow inténdea ﬂ%i wher e
each a-am noacx group i s independently sel ected from
sterecjgaperig taras of the delermediates antlivompourngs of the(mekent
t.he .radic
inventis 3¢ el libfint thereofl BT Iace e iyphdBs e e & mpet
of the prrsient m\wlnt:bnr i adtiitions #hd physbntimlentidh érmbiaceangipund

sen i nventl on | ncor por ates an am ne
 geomes i@fiﬁ&ﬁ%ﬁm@g«ai ISOMaTS i GXARRIR, §antiptersaedigte or
04
compolBR) AR R st i RE0rmRa e 4B R Hond or a fused ,

ring, btgthdbg asrandaRsclarengs welCGas anbkiarsd, ,are NIfRbrasE0@ithih
R .and R are each independently (d -G p)al kyl,

he sc 0
t c{p&ste%?) I?é'lkyl benzyl, or R-carbonyl is a nat ur al

Exé’étbfélﬁﬁé!ﬂic Rii xtﬁ?ééité_fﬁ %@%ﬂ%@ﬁﬁ{%'ﬁﬁﬂhﬁuﬁ) al kyI

a- am noacy -
diastereoisomers on the basis of their physical chemical differences by

methods well known to those skilled in the art, such as by chromatography

"~ and/or fractioﬂna! 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 |
diastereocisomers 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.

t he dr ogen atom

Sagnd
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5 or benzyl, -C(OYo)Y1l wherein Yo is (Cl-C4) al kyl and

Yy is (G -C6)al kyl, carboxy(C -C6)alkyl,

am no( Cl-C4) al kyl or nono-N- or di-N, N (Cl-

al kyl amwsoal kyl, -C(Y2) Y3 wherein Yeges H or nethyl

wo 200%{?1%7 is nono-N- or di-N, N (G -Cs)al kaylamimmzooslommg

mor phol i no, piperidin-14yl or pyrrolidin-1-yl. The

conmpounds of the present invention (including the

inventive to internediates) nmay contain asynmetric or

cth_raI centers; therefore, the conpounds and
i n{&¢ semInRUEYS RhiheRiesent tventioe ey exisknanisebated as

woll SR s OB OB B S SDEHRL APk

water, mtaamau laatidhe ke enipRLintendydd HaetHY BS&Ation EMETAEL ON

wel | as m xtures thereof, including racemc

both WW%?”dﬂE\Sﬁ‘Vﬁt%ﬂmﬁs of the present invention. In
Ll
46 00 kRN VR 00 FOEERR o v,

geonet ri
presenttlavemmramay exist aodifferent tabitdmeridformenand AIIchGBrms
doubl e bond or a fused ring, both the

are e r@_ggg Wt eriﬂ% sqogp@?hggn\(@]tpnasmﬁ Serpy ‘dautomes” or
“tautcﬂﬁ’éhé%""}‘efé‘rb fo strllewPRA86mEfs bhGifre e'étane-,l ﬁ{ég %@th are

Di astereoneric m xtures can be sepa

interqonyetibie ¥ia a ivaenergydiardesr. Eooaxampleb psoienahuldreérs
nmet hods wel | known

(also RISHRER pfeB6ER teflomest SR ite fiterdEiysionp simmigediony
of a probhg suéti &@tldeﬂiléholcédtﬁirﬁhbl-érﬂimﬂ@ isGiBRLARIER. SA ga%cﬁ?,

at ed y converti ng the enantioneric m xtur

examplaipha pErlep feriPmar e iidazols MaielytisTeht hyanogen
may @REERMPo@IERb il MitodFhd, ol EiEm disdagnde el o
mtercthmsn:i‘s) by m}ngmmtaﬁtgw b?@omél cﬁ&?ﬁ b@ﬁdgﬁmg&rﬁﬁ‘éj '
ver rol yzin e indrvidua
§tpé‘?‘°éed&§'§x‘f‘?é\%§”t£z ﬁ@@@?@%ﬁ@éﬂmﬁb’-lgbe@% compounds
of the ?J?égéhﬂﬁ?érﬁrofqu&%d:ﬁg W@gﬁ%g?%%@%% '21?% cgefntlcaﬁo those

present i nvent
recited hesgint bwidor tieofast thaf bsp amdors atonwaigleiacasbpant  of

I b db
atom Adlifg ER/RBHIC Pisiss e Meober A agatzm%égﬁ’é‘&?é mass’

or mafChimMB2PABLARARBLA iff hatiite. Q‘]‘&’iﬁiﬁ %f?gothp‘ﬁs maetsbgll\/%? od

I nvent1on may exist 1 n unsol vat

incorppgatad inforthe pitarmediatas @:acmmpaund@nﬁmeansehmm irchadis h
d the |ike it is_intended

lSOtOP?iO{H?ﬁﬂqenvé%’?ﬂglnn gchygen phosp orus, sulfur, fluorine,

lodine, and chiorine, such as H, *H, *'C, °C, %c, BN, 18N, 150, 7o, 180,
*'p, %P, 33, 8F, 123, 1) ang ¥, respectively.

Certain isotopicaliy-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 h,eavier'-isotOpes sijch as deuterium
(i.e., 2H) may afford certain therapeutic advantages resultfng 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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both sol vated and unsol vated forns. 5 It is also

possi bl e that the internedi ates and conpounds of the

present invention may exist in different tautoneric
rns, wwd all such forns are enbreged within the

wo 20“*"%‘8’8@ of the invention. The term "taut omePCTEB2003/004619

"tautonmeric form' refefd to structural isoners of

di fferent energies which are interconvertible via a

| ow energy barrier. For exanple, proton tautonmers |o

known .as t.af r c tapytoners ncl ude
em'tt"qu @]%?13 |1ghmp| Ia?tricbtﬁ: e lhgeéﬁldUﬁ)bEOS%rmh as
e’“’ss"éﬂt"@"%"bPﬁg ET) SErRA O bt G 0t o oy

exanpl € o on tautoner Is an 1m

6ccupam@,r dsolopidaligiabpied compourgisatfdhbeiresent inbentidean

generdly 4 Biefiared B BfiSu AR REeHires whalonaundd Bicserdispiosons

in the 3bReMEE SR H/Of MUABIE f
i sot opi cal I?/ | abel eﬁ%@ﬁ%?ﬁg@ @éﬁ Hg subst:tutlpg an

isotopicalhelabieled reagantfonry nbnflsmtge)ﬁneﬁiyésbelwlrehgmte f
t t t

CRba R PP 1 R8enf V6P A0h B Gebtv! By meating disegt.ng
condltlaﬁs ahamngom nigdulasd W&ﬁ]ﬂ{aﬂi‘héla %EQ%tof' hggh&:?f% G

mass or nmass nunber usual n na
- CB-1 r%?ﬁpr astagonigs); élp@@fqmaanomermmmmmwum preegbritnt o

et O TR AR hLR Sl

effectwmeunt phasphgouhd cfithé lp”reséﬁttiﬂ{rérﬁlﬁzm ahggl ne, and
such as 2H, 3H, "C, 13C, 14C, 13N, 15N, 150,

phaﬂﬂ%_c-%l?wiigb accggtpb@«pxcrgggt Iglpegygqcagprand 360,
ARSI o Rlator & bl kR Lob ABERA R RRBIANH

t he
mventlmad@ aauﬂpr.aiumeus of akcapremormmamb eadiers, dilkiepts aha
nd

exc:ple@{é; X duit {)\INBLJ(E)It a@agl?lﬁéa%%éﬁ%ﬁg@phdgungtq@pls
suen a‘“’é‘é?’é’?t“é’ﬁﬁt?? , WARLS, RS Ot BRAIGE vl palyers.
hydrophilig pp bygr@mbuamaﬂemale,rgelatln(oﬂe solvﬂa‘tils neatedf dred the

ike. THEEPLBCHINELAGE Bip bofty SEGERT v wil daPend bpos the
e e St U B OFD 1%
being ag%aqb 0§¢mt$>@ﬂ$ geneelly selested based n solventssot opes
recognizétf By?ﬁeééﬁs sﬂiﬁé\h lriLl]h% a&‘% slaa}e (éﬁ\éJf' ftl>Je> agjg{lmg Srlectir on
to a mammal. In general, safe solvents are non-toxic aqueous solvents such
as water and other non-toxic solvents that are soluble or miscible in Water_.
Suitable aqueous solvents indude water, ethanol, probylene_ 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



em ssi on tonography (PET) studies to exam ne substrate
receptor occupancy. Isotopically | abeled conpounds of
the present invention can generally be prepared by

f ol | owi ngwwer ocedur es anal ogous to thoae disclosed 5 in

WO 20040873 Schemes and/ or in the Exanpl es herei RCEEBN3/ 044619
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substituting an isotdBically |abeled reagent for a
non-i sotopically | abel ed reagent. Conpounds of the
present invention are useful for treating diseases,

coqgi ions and di sorders nodul ated by cannabi noid
compRd oT e Pregatievpaliof of phamAeeidise) pompoation besgan

or a:dhﬁ‘%’i@f’ﬁrﬁﬁarﬁﬂl‘?ﬁ%ﬁf th%'m Lok t@g%@guﬁ @ Q%Iﬁ%é qagnﬂg)a

I nvention Is a ar mmceu
t hlee preutlaticrid mayb@qm’epueecanemgtcmfveah@mnﬁs&&u@én Bhe

resent invention phar maceut i cal I(y accept abl e
£

mixini%qc&dé}ms i 8‘8; thebulkgrug gubgtanes (1-e o compaunshof
the préSemlifRaiRM &ystéﬁlﬁiékgf&n?%m gE ubd ge El en;ﬁ%lex with

i nvention and a carrier r ex

" a cyclgigxten|derivative er ethed khuwntcnraplexahoremgem))?ist@s@asleed@rh |

killed h
a suitdHI WBERL YR Srein et e b Bale o JAS exEipigitte deseribed o
abovearFHetompelim@bt meqﬂiewﬁt mvenwﬁ' E@l?ﬁli&amg fomlmﬁg&fﬁHBb' ¢

materials, gelatin, oils, solvent

Dhaﬂﬂﬁpﬁtétfcailﬁi@%ﬁ@ forosi ter prowidel an eadily centroltable dosage of the
ose . for which

crug SR i oA e B RO T RTRS Sout
a'm ptmma%@uumt@nm@uwafrarohﬁumbﬁ ¥cﬁqa L fzﬁe iy

nts recogni zed by persons skil
be packgpba AN ehOo AR HEHPATBEAPON Bermethadised for

I
e AR ST TR

such™ as wa
containgsl hebling depmm@m thérein thevpharmac&utidzh fbrenAaie? itban

appror} Bt S, SREIE olRlttrs b NPk S e o ot
art andf‘ih&wbﬂﬁaféﬁiﬁfseéﬁch asTBSttffegf(Flﬂzs{%tﬁ'éﬂaGg%H%) agéﬁ?ffsggl gg tes

one or nore buffers, stabi
ampoulgs; plasiichgast metal aylindensi, agdaheiks, Theutaritéiner snay

oo STV 0 VBB R 2L e
contentsadfahe plagkagae ki addition, therdoHtaingr fas rﬂebosﬁé@g%r’eﬁﬂ a

nts and ot her 30 known additives to provi

label fhé?asﬁ?ﬂ gt Gontants f Bie coantainerg The tsbel may als®
lndude%ﬂﬂﬁbﬂﬁié%émﬁﬁagl82003/004619 49 -

The present invention further provides a method of treating diseases,
conditions and/or disorders modulated by cannabinoid reéeptor anta.goﬁists. |
in an animal that includes admmlstenng to an animal in need of such
treatment a therapeutlcally 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 cannabinoid receptbr (in " |

particular, CB1 receptor) antagonists.



10

15

20

25

30

conmpound of the present invention or pharmaceutica
conposition thereof) or aid in the manufacturing of
t he pharnmaceutical product (i.e., nedicanment). The
formul ati ons may be pre ared usi ng conventiroenat--~-
di ssol ution and m xi ng procedures. For exanple, the
bul k drug substance (i.e., conmpound of 5 the present

i nvention or stabilized formof the conpound (e.g.,

c . ith a cycladextrin derivatjv r ot her known
BBt besthtns i insbatetinatihé Solinitasieesses,
conditiens/ emid/omditheieps 8Re Hﬁﬁiu@éte@"tﬁy @Jndﬁ?ﬁﬁoi@ﬁe&?ﬁtﬂge

exci pi ents described above. The conpoun
antaggpistss patingwisarders (esgs Piigsatating disonder, adoretia, and

bulimBEERHF b 2 sobRRE e FrdSaloh R o o BT Takne
and/opappetite suppedREsH)L oaa_ﬁhty-:@@drésaaﬁ,déﬁpmaﬁde?%gdn, The

. Egar maceuti cal conposition (or fornulation
bipolag dsorders; payshesespschizerhrgeda,ibehavioral adgictionsiay s

supprE SR ORI PR (8B <Bictidhitl Pebh Faidhnss

such as suppressior of boraing- dadeRbiing IIRICY ddilitioned place
rrmaceutical . formulation in an 1s appropriate form

ha
prefer&fia), pyibstanse aPHae sadgietiveeisoririaninpuistvilyealckhblisrd i n

A

{eg., s%lbﬁmolaéﬂus%f‘ %dg EEBH %‘ﬁd@i &@&F@#ﬁ@%@?g&o%%éﬁ?@ Btgs.

_ (plastic an SSs),
abstinengea|craying meductioreamt rélapsé peevehtioncofdleohsiringke), al so
e to prevent ,

tobaccp el SRRHNT pdeliah. camvedn andy o dRbaHisnsse

. In
Jincluding edt@nt fdi%r&ﬂﬁ% Z%&t?ﬁid?ﬁéng ‘?&9@&% ?ﬁi?{rwé}ﬁfo%o aﬁ%ﬁ)éggo |

| abel that descri e cont ent e con

smokingiedesigatia fingluding mdmotyudes splzheimess dissaise| dementiae

of aginf} §560af GHERbLA il LR Bl ois Poeuafasel sognitve
declineyasidl raile Gebib coynitiel diShRlicr SRRUAI dRSTLABRSH /i :%alléél‘géa.,

hat i ncludes adm nistering to an ani ma

., ani mal ) ] _
erectile GiFuly ) SpAr Sisardarepicasy ransiinieistadl isefderst | ve

- Qf ent _.inventiopn or a
e.g- _dgﬁar rrgg@l?tf pggﬁ%@%@?fh%ﬂ&:ﬁ%ﬁ?{hnﬁé p&‘?f’"ﬂ?‘f’@ ive
attentiomndefitit adtivitp disorden(RDHD)! Parkinasit diddusebhdtypo @t a
diabet ghar maceutical ly acceptable excipient, diluent, or
Q1abeCEarrier. The method is particularly useful for

A& ' - i1 ’ ﬁ'{ . di sorders .
Ry, (1 SoRT S UG Lo RN o A5G pepein
are useltllin treatipg aijeaesagonditibas, GdisBrdirs thaedré modulated
b . rbvest i gati,ons have_indicated that the follow ng

y cannghinoid éggeptor 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

dndividuals, non-amnestic mild cognitive impairment, post operative cognitive

|,

' {L._,a-”



i0

15

25

30

condi tions, and/or disorders are nodul ated by
cannabi noi d receptor antagonists: eating disorders
(e.g., binge eating disorder, anorexia, and bulima),
wei ght | osewor control (e.g., reducti agein calorie or
‘”ozmuﬂgg§3intake, s and/ or appetite suppressi oRYT/IRISOSDiLy1Y
depressi on, atypi cal dégression, bi pol ar di sorders,
psychoses, schi zophrenia, behavioral addictions,

suppression of reward-rel ated behaviors (e.g.,
such as suppressjon of

P R R M TN T
behafod! s (c AR BeMS on kgt gy 0o

] i mpul sivity, alcohollsm
improygaient.i tisrdisprdess, ahegoniodsorder @sidietli oppdsiteatairdefiahior
reventi on

aisordith AN so IRy RS 8 b, BlrRbtine RdEoRalickearger
and aatlsbeiali puisonatibg dldofierfnilécts cBeRAMIRIEE will PApLHSINE

treatment for craving reduction and rel apse prevention

behavigurs {g&e.ceibsianng algse. perantilias and selfdnuigatiempand! oss,

impuich O Tisdtabls> @3 D IREN Bplbsile dbftks. [apfamaNia,

pyroneniaigathislogidabdameling rshdiitRotitumanial)) obseesigh sor der )
sfunction in males ( erectile

'Compﬁgﬁgﬁﬁ%f%ﬁ,cf%@ms&?t@% K0S, Seialaysfunction in males
! . i ’ on in 1
(6.9 PRTMIONSLAZLIENGN), o Bistundiorfin feiiiz SR BRGT o)

sleep {e.ge sleaprapieda)cavtisan} mutism, deamddegeABHN: movement
e || . 20 di abetes.

. Par ki s di q .
cisordEfl SRR ot A ESmaBa e Sobbl BuSuEassieniieon
traumalp sabkdaselrsahénerdtife HRehSESs bR tdhicak 'irffEcﬁUféEﬁ%es ’

condi tions, or disorders that are nodul ate y

diseasgg{gdbi elraphaliie pr meningitigfonartiovascolaratisendery (e.ghe
i nvention (including the

0 : e present
thromlg%béﬁﬁﬁ%égéseté%d processes used therein) 25 may be
Uheccompoinedseihtbantsest ivferdiorbedrf BERMmihRterbB%0 a
.__Iherapeutic applications described herein. O her
Pat=e"h¢E%&%@§, leye)s i theotangs i flam @bsut 86t mg torakout 3000 mg
a o _ ' ffective
per a2 $57 VA IRSR PP AU TR Bl s

in the reygerasimm ebgub Bdamg peaboutdi 8O neteper RidralYbodpst - 30
.o JLraunatd c ndrone, social phobja, cognitive
weight;is, Rfcatly utiGienio HIOWAEH: Seme. Varsbiitimif: Geeerabsinsage
range Mk bCRANEH WROCABRG JIRH thelAN aRB Sidbht'Sr HidLlbidot® YO
being treated, the intended route of administration, the particular compound
. being administered and the like. The determination of dosage ranges 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 formulations, 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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Sl decline, disorders associated with inpulsive
behavi ours (such as, disruptive behaviour disorders

(e.g., anxiety/depression, executive function
conduct -ek sorder and/ or

verent, tic disorders,
wozomhﬁé%sgltl onal defiant djsorder), adult peFS&ABPA0EPO4619

di sorders (e.g., border#lne personality disorder 5 and
antisocial personality disorder), diseases associated

wi th inpul sive behaviours (e.g., substance abuse,
atio mpul se cantrol

d | ti
includiPE AR teAfo Whhitfines Bl he Brasdlindating i awrbiation
with dthempleamamcsuticays bfe aRdtprovRIddcab gask! i ng. and

trichotil |l omani 2513'1 obsessi ve conpul sive di sorder,
pharmaagestiical agentsteatsypay b@rmsedsvsmmnbuggm muth e compelinds

ofthelftebEnbinyeRTTBENLE SHEStbah, Blbys il Aishiipetlsin e
secretion/nsotosouil $iglycsrideoiangaen prcﬁbanvgp@somn‘?ﬂmmbztors

I sorders, spinal cord Ind!ﬁ:ﬂé damage of e central
)2

MCR—%WSSWI@wqt@k@m-A (€ gogistakepnoamine reuptake
fective CNS

lnhibltgl"éjgasegfsz‘sgbaﬁé%ﬁf?je%ﬁﬁﬁgﬁogﬁl t& %‘%&Fl s§drenergic
recepmaegbnm cdpaimifle ?réééiﬂbﬁaé@ni%ts (suth d BRI ptihe)2Nd

: abet es. The conpounds of the present inventlon‘can
me'anﬁéytﬁfoﬁﬁfﬂv'@tleg ér@rm@na regeptpeanalpgsdoE@e reesptos agmnists

melanfiP ook MARE dudadiatsn IR fnd K Br iy DRosg™

For an a

analodsg Jeptinesagior agmnidme daagin dritagorigtsaipabe %rﬁﬁ:t&% (%Bch
kil ogram body . -jo weight 1s

as tet’?@ﬁ@é{%&ﬁ"guw i erlisiat), SppsRolisages Uty asbibicdmbesin t he -

e endi upon.

agonist KA bpEATRAT ek EPaF afRo e bl BlinRie BREMRO S " he

dehydfmdstemneooén analay tieredd, glucocbetiuid ésapter '
adm ni stered and the |ike. The

agonisfio SR SHAGonREs, e i geSelor asonist. gwﬁﬁsﬁaﬂ'k@dﬂm@@-

| receptcﬁmgcﬂn@t%f bihﬁg)l ﬁéwﬁ%ﬁﬁllﬁtfab §‘ﬁ$ W‘%E‘g{% L aggh@

one of 25 ordi nar
from Reggeneron Iﬁﬁarmceuztsalsomn eTairytomn, N¥ andrRtoetertdat t he
i nventi.on can be used _in

Gambig EHMBAN, ChelndBuOFchiman Spubressies praiehs daaRRY
lnhlbrtorsglgmem recapibeantapenisid)iHidtahfiheB re%é cﬂ"asrﬂa u%M ¢

one of ordinary skill in the art. e co
inver Setqa@'ﬁﬁv@ﬁwqmeqhaw 08 tocagarsts and:thﬂ liker t Otivervarith

obesity BheD BRI AESHb:GRld 0GRl Pk BB B Sl

I Seases

known, toeweill ibe rEadite bpparenti r@ﬁ%ﬂhehﬁﬁéhﬂ&fé‘ddéﬂ?é to one of
ordinary skill in the art. -

Especially preferred are anti-obesity agents Seléqted from thé group
consisting of orlistat, sibutramine, bromocriptine, ephedrine, leptin, ahd
pseudoephedrine. Preferably, compounds of the present invention and
combination therapies are administered-in conjunction with exercise and a
sensible diet. o

Representative anti-obesity agents for use in the combinations,
pharrnaceutipal compositions, and methods of the invention can be preparéd
using methods known to one of ordinary skill in the art, for example,

.
R
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WD 2004/ 037823 PCT/ |1 B2003/ 004619 i 2 include
adm ni stering conpounds of the present invention in
conbi nation wth other pharmaceutical agents are al so

provi ded.wwwui t abl e pharnmaceutical aoggts that may be

WO 2004/33%d in conbination with the conpounds @CTiRzOOpOEESENt

i nvention include anti33obesity agents such as

apol i poprotein-B 5 secretion/ mcrosonal triglyceride

transfer protein (apo-B/ MIP) inhibitors, MCR- 4

agoni sts, chol ecystoki ni n-A (CCK- A) agonl sts,
sibutrapigasimee nseparelies dessribeddn &) Bs Feh Ne. 40BaBRAN ne) ,

o BYEHRL PSP PR B AR B, 2T va e

3,752 BBBand Iommstaﬁdan béf'EP 6y ae- cﬁ'::slcﬁbbﬁtlh 'EHtShPéfT‘Nk?s
c receptor oni st's

receptor. anal o a
5,274, 1AB AR Oca Gt 0T b e et A ke Shove pacited! t he
t t
u.s. p%'ﬂé %E’@i%r@%%ﬂd Q%rfa g%s)%l?jge'{ eeloplager |e(r:1ﬁlob|0{ ors (such

ﬁthemuﬂdaiylérmiarmbaﬁﬂaal ajents that hfdyabe adAIERFEd n
Neur opepti de-Y

ook il ok s
sy OSSP 185 ichin gL 0oL S8 i

ucocorti

.bupropmlekwpwh!oafje (mlsaﬂmagurumierth@tmd&gamd Iysarpephhde- 1
recept or ni sts, eur ot r ophi c factors (such
nicoting FERRSRMA HRrapiish iagents i fiRatSinctis st d-oal <,

dopariso gl S S SOHD SR - SO

G ncCi nnat i
Stratteraj, @mwegta“&anélﬁdderaib"é'gtmd agenisooi tetat aldohmiiam, ne '3 -

such ab SHH S ANAIRTE Y hehedine (iSS Roffamdacdhe o ner
tradenamti Re\mbéﬂ) aind agksfene), rmriémﬁiﬂahg (éiB@ KPORhalH RS tﬁégnt s

set forth h%'rel nbel ow, are wel known, or w | e
trade“@‘@ﬁ(ﬂﬂt?bﬁﬁ%ar)e@ﬂd aﬁamp@ﬁat%(a!{sg &nioway widerdhecl osur e,

vt e} T SRS oy

referr
symptognsamay 4150 d:mrm adi ministefed) Such =6t bestduZepméie beta-

b’OCkerﬁsE%B{é%%te‘lfﬂr}gﬁ@agg&g?egéﬂ%b% él)g%%%gap@mﬂn he present
(ouronYey: Tapiéh G RORIr s pRAEeby ScRfe Rl <, =
combingtipn @ﬂgérb%hawahm;@bmludjnggam sofmponasits a9 t he
motivatfbmeﬂﬁéhgeq%em therapy, cognitive behavioral therapy, and referral
to self—heip groups, including Alcohol Anonymous (AA).

Other pharmaceutical agents that may be useful include
antihypertensive agents; antidepressants (e.g., fluoxetine hydrochioride
(Prozac™})), cognitive improvement agents (e.g., donepezil hydrochloride
(Aircept™) and other acetylcholinesterase inhibitors); heu'roprotective 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) (insulinotropir‘i) and GLP-1 (7-
36)-NHy; sulfonylureas and analogs thereof: chiorpropamide, glibenclamide,
tolbutamide, tolazamide, acetohexamide, Glypizide®, glimepiride, o
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30 pharnmaceuti cal conpositions, and nethods of the
i nvention can be prepared using nmethods known to one
of ordinary skill in the art, for exanple, Nw WO
WO 2004/0208/ 037823 PCT/ |1 B2003/ 004619 53 si but r api-9sp5a8edd819
prepared as described kp U S. Pat. No. 4,929, 629;
bronocriptine can be prepared as described in U S
Pat. Nos. 3,752,814 and 3,752,888; and orlistat can
be prepared as described in U S. Pat. Nos. 5,274, 143;
repagﬁnlﬂéon?éb'ﬁtsn@éﬁg;u%”desa'ﬁ%tﬁor%l?f W&foﬁhinh%fuf&ﬂ'ﬁ abgve
recited tents are 1 ncorporate erei

antagmlsw and énidazblinesuhidablizolphsagtidelet Headlidige) n‘tiﬁzékk%
tered jn conbination with the conpounds

e adm ni
eferoxg, fiiBatsPass siher (e HPiRgagHEs atnaglisidedbet hfsd to

e S A

agoni's
darglitarene; Avendial (ERb4B6HS); daltly Hoiddxidatioreinhititorset®itioxir,

etomO(Eega | e%%ggﬁg ﬁg}:t'@tc%ga%éffggsgggﬁ;tégeg‘ﬁ&g%:vlpggtyose
MDL-28 687 6ailigtobEe MDL TS Bk I aoniil ARRP (R 0s. mpy 37344,

RO 16a8ZbhdCiI ©71145 GLh3 $6,29Bj PhOsFHBAeSBHEeSinhbitdrs: L~
one_(al so known under the tradenane ReViaTM

It
366,35 Efgﬁr@rmeager&ssmﬂuqﬁmﬁnﬂwammvana@atetam 1s

vanadthh@%ﬁﬁﬂl%x (83 énaﬁem%%ﬁp%acf W%%‘%géﬁﬁﬂ%@#’(‘f’égent s

under

' amylmfaﬂtagenists aiczigoormitagomisty; @W&ione@gﬁﬁéﬁﬁﬁnmbﬁoﬁﬂ so be
such as benzodi azepi nes, bet a-

~ somattafif 3ng Qtﬁeréeﬁfkwwc BgPMEHAKONNIFCECISr gl WA
oA i S B O

pref erab

inhibitass Iﬁa\g ,mcmolndsmth@yaogdmmmmﬂbsé ObitGI, Softsitol
cogni tive behavi oral

h h ,
dehyarBgpiss mc*aﬁjlaorigﬁlﬁ&-hyé@tg@%f?x neoYBest (NHEetlidi ng

mhtblto{’é aRaRr c’l’ﬁ)gé%ﬂﬁ#‘ jdsyiil s? %%@ﬁ?@ﬁ%@éaﬁ%@ﬁl@n

that ma
: mhibltosmtesnmraily@l-me@o/g redlﬁ¢tasewihlhwod:|¢dadﬂfﬂl®-odﬁ$ 25
rovenment agents (e.g

syntha%ep m%@ NE%?d—j@gﬂbgﬁvrgghg%qecgpﬁypﬂ)a%ge@e @(bressmn
mhubrtoa(‘aeCE'l@ RS anﬂé%@ BehiéSePant, AFBFART %gﬁé
e.g., nmemantine); antipsychotic medications

mhsbltor( @ gqualgng sysihetase (nbikithsna@manti-oxidant or niacin. The
compounds of the present invention may also be administered in . -

. combination with-a naturally occurring compound that acts to lower plasma

- cholesterol levels. Such naturally occurring compounds are commonly
called nutraceuticals and include, for example, garlic extract, Hoodia 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

R
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t ol azanmi de, acet ohexaffde, dypizide(r), glinepiride,
WO 2004/ 037823 PCT/ |1 B2003/ 004619 54 repagl i ni de,
neglltlnlde bi guani des: netform n, phenformn,
(X2- antagoni sts and i ni dazol i nes:
body Wﬁlaa‘g@f im l@dlwdslagpezj@ase pratarailyifouh ebout @zbregnto about
f fil sec et a ues:
10 mayieR G ot WA or G idlyigakbeLodr HEYBHRR Sotne

variabifiyt iastfie) e(rw algldshgaaas nﬁ‘e:%ghll bano iy
ﬁ?ﬁ [i ta?zoné Avsagdl a(@r;{;3 RLXQGSS@%%F?%%SN d Bpof
the age andaveeht phihesiubisa being rsatad, the injensted route of

a6 555 UL 5 6RS8o bl Bl e
like. TN@LdeIGrrﬁlmﬁthI(l B dgsnges twgeBFéncBBﬂ%al BbbageS3fbta RO
sphodi est er ase

particufgfifien e lsp walktiadhe B of G0k of REingeneidl in the art

havmgliﬁéfﬂéﬁ‘éf%fthgeiﬁ&'al%féﬁbﬂ)%uré’anadate and io vanadi um
conpl exes (e.g., Naglivan(r)) and peroxovanadi um

Aonprding 0 thaam;athodsamftthg imvesttion, gl coragoumdiof tgopriesbat
inventiéhy 87 BCRHGRRTON ol A dormiieh ot4he Blesant paiamandwG
least oA 4dditichal pRaIndgcdutical Agditis aﬁ%@%@é’redrl@taegl.lb B ﬁ

dose reductase inhibitors (e.g., zopol rest at

need Oﬁ‘lﬁy%b’@ﬁtfpﬂ'@% preferablyin ih@rfpnmqfrasphemammical
compoSiBA RS B3l Rt RSt oP Y HIBRYGH, SR RoRIFALARPS

the prebentipentisn and mhidzst ohe onhenqmémsécﬁmicali&g@ﬁ iR Nanti-
a HMG CoA reduct ase |ﬂE Egl tor,

|nh|i%|tor i all
obesity ggept, fjeo %ﬂi? ial aghHst ADHBragentviopainergic
agent, SEEHEIPARONBY IAPHE AFARISKRLEH A oddt iR bP 18

ile acl sequestera

'phannaeneumwrc@npommm cnmpnsmgshmmal dbis gam&rhlw peasferratiithatt or ,

ni aci ounds of the

d
ouo o BT, S, i e bRt S
to swalloWlir i éHh‘lWlsItll‘éatténr@bWie’?Mléé RAFAFEd BgPﬁagg%tﬂQ t hat

acts to lower plasnma chol esterol eve

parenteﬁ%!tcerrtaamgdase@baﬂmrgst@ﬁtmbmaysbaaapmmml y called
AU 06 b SRR et B R SR o
compOLdﬂS@fqheqfreéém ifatibh el ateastaethif phafissdutical
agent alge ggmlmstered together, such administration can be sequential in
time or simultaneous with the simultaneous method being generally preferred.
For sequential administration, a compound of the present invention and the

. additional phammaceutical agent can be administered in any order. Itis

generally preferred that such administration be oral. It is especially preferred
that such administration be oraf and simultaneous. When é 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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dependent upon a nunber of factors including the
health of the subject being treated, the extent of
treatment desired, the nature and kind of concurrent

apy™if any, and the frequency e& treatnent and
WOZOM‘% gbnature of the effect 30 desired. |n gBRENBF003Ppie10

dosage range of the additional pharmaceutical agent
is in the range of from about 0.001 ng to about 100 ng
per kilogramw MV WD 2001/037823 PCT/ |1 B2003/ 004619 55
b i ght,, of the individual per day, preferably from
BetriBodtn miligseT e MiENER. 2 ot dhargan
inventin dihe coRbinatbiedf PebmiRYIndHIWRY eseﬁ‘grfﬁverﬁﬂd gty
t he general dosage range may al so be require

in
least qnyadditiagalpharmachutiegeagand (refeghd tohetdin asubj ect
ute of .5 adm ni stratLon,
d

“combfifRo} & eRisolk AR BlsTRE In B8 oD of A Timmmaneyics
compaasitibii. NAccdrditryly, Beomigbandictaké PPeé@fnt deaagen’éwes and

.opti mal dosages for a particular patient I1s also well
Comb'ﬂgfm 21 he asinipistgregrioghpatientarepianately eiiogether inhanyar t
i h nef. he_j tdi sclosure.
convei R Sral et Rahba Al Pale R, (i ArdRe! Bieaymmause

intramusculae opsabemianebos) MeRistoman inBavediRal fitkiertbnéal,
resent invention and at | east one

"t. corrmu%ﬂ ?f thfe'rfpﬁ

ntravegital. (1o dior samrie ceewdear, olferentior daap), o buecalj aro a

nasal, 8884 io,hﬂ ‘need of such treatnent, preferably in the
form of a pharmaceutical conposition. In the

Contposdionsnsuitabie forqgfarshierahinfsdtion yeridhallycmermend of

resent inventiaqpn and at | east one other’
pha”“%ﬁ‘r‘ﬁa@éa??%@ﬁ@g%ﬁf@( RAULOUSGE ponagusnus salutiorsi |
dispergiogs)isuspeh§i6RH! by ac’i‘ﬂpéc} pMQ nt,
P réoggml_]ng? igﬁﬁ.,ag;%r{%’ﬁfsgd}r%dpl ol bgtnei agonl.ssﬁgFrmy be
reconstifglipn intostedednieptable splutianslor dispersicnise Examples of

ree ot &p Sorle mean
S“zab'éé A3 5o FraffERSS ratris e RMeRleieli v stventar al
RDdifling R ;
L Lo or G e et B oS ahybol Bl dinyofte,
glycol, glycg,r@&@]c}% Ike), suitakve shixisiras thareof, amég;m_loils (Sﬁch-
. ; . to t
as °""eﬁ‘§9}$§*§§"‘£e?&%‘ﬂ§ c#%rg?teels%’ rﬁ%ﬁcﬁﬁ%@%ﬁ%ﬁ%&qz Bloper . -

fluidity cambe umaintziined)dopesmple, ibyMeetistof8oaling 8ash #ane
har maceutifcal agent are adm ni stered toget her,

.. Qt her € = AL
'ecﬁh'"-giycﬁedﬁmﬂﬁ%@am@ dhedgAuled Nedlidiasize in the aasesofor
dispersiéhg}iéﬁ@PgQHé ugé.to‘? sgﬁﬁcﬁdrﬁg.l. taneous method being

ener al prefterred. o ' ‘
ese compositions may also contain excipients such as preserving,
: wetting, emulsifying, and dispersing agents. Prevention of microorganism
contamination of the compositions can be accomplishéd with various
antibacterial and antifungal agents, for example, parabens, chlorobutanol,
- phenol, sorbic acid, and the like. It may also be desirable to includ_e 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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25 For sequential adm nistration, a conmpound of the
present invention and the additional pharnaceuti cal

agent can be administered in any order. It is
raI |y wreferred that such adm ni styggtion be oral.

w02004ﬁ§[11 d especial ly preferred that such admpurstselsi0fsis

and sinmultaneouS. Wen a conpound of the
present invention and the additional pharmaceuti cal
agent are adm ni stered 30 sequentially, the

n of each can be by the sanme or by

s E?f‘é;bé%‘\%gé ngFWJ&?é orgl afministation el ecIPs BRSO BIe6 19
powdé’w@ éﬁ@@ré‘rﬁtﬂgst th Eféh g@ﬁdﬂaen?gé oltr@% g:b iﬂé' on Rﬁtheon of

conpound of the present I

preseqt ipyapiéumer atotriinaticrsisradrhixed withost 1888t Ghe ldéﬁ‘St one
(referred to herein as

custoEt) b AR aR R X PnClh 0)) st ar coshem dinaters
sl ot Ot BN o g BT K A

ound of the present inventrio
sucrosLea Fnighilidiceedand ihe like)alh) bindese et el y or

carbo%g&h @E%hgﬁsé‘rﬁigm%f%\f gé alt(t?‘l? %bly&@wr@%ﬁq%{eﬁ SUBIASEs.
acaciaij and theuiikely] (a) humecﬁarhﬁ &3, egilYéérol Bhd fird ﬁk%ﬂ?ﬁ
i ntravesic ocal

be oral

i nt.ravagi i ntraperitonea
.dlsmte? Qeﬁé‘%\’g? &-9p A9aEagasi ealeiom carbodatep potato duapidca or

starch Jalgih® 888a¢ertdlQH lé)%fﬁba%%nggﬁz' bl O0S Sl g?t!d?htfaor

parentera1 I nj ect| n gener

like); (raplutiaretatarderd fe. g.cq::apAafﬁhla?demgrlikb? (ACRRUIBHGH
or

dlsper3|ons suspensit ons,

I
accolo RSP S s vt o:
I
weting et i 6 1S o) L BE AR B 057 )

adsorb%'aﬁsr(reeg skanlmd bButmtlte a(ndwthajdqe);galscﬁbk/fiﬁhfbnc?ﬁfb eg.
yol s propyrl ene

talcf %*éﬁ‘y}t‘g‘ 85 ’y ‘Ji"ﬁge Wats%?iﬁg%-lsq'ﬁ'l Eﬁtbvler@rglycm, | ke)
i S O S i, 1,

e oil) and injectabl e organi

| dosagegprg% maysplsp epmprtise; buftefingargarnds nai nt ai ned, for

Sﬁjﬁ"%rﬁpoﬁﬂoﬂﬁf é‘§ﬁnf£t %8 ?@%%?%Qj)%g @é%ﬂlgfesiligtsh(;ftn

he 'mai nt enance o

or hard fiﬁ%ﬂ gab@n@hpsdllesﬂmiwg e06h eRGigidits bB@a 8SeUr ilk sugar,
These conpgsitions nay SO cont

as well %é:b{gﬁ:t a ”[ﬂﬁé’f?'a'%t W'E@@Mﬁnﬁﬂ[ww@t andghe tike SI fyl ng, |

croorganlsm

Solid ddsage tsmds@eP L tablbiS YRG! Bhslles! and‘granules
can be prepared with coatings and shells, such as enteric coatings and -
others wel! known in the art, They may also contain opaCIfymg 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 i in micro-
encapsulated form, if appropriate, with one or more of the above—mentloned

excipients.
Liquid dosage forms for oral administration include phannaceutical'ly

acceptable emulsions, solutions, suspensions, syrups, and elixirs. In
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contam nation of the conpositions can be acconplished
Wi th various 25 anti bacterial and antifungal agents,
for exanple, parabens, chlorobutanol, phenol, sorbic

"~ -raerd, and the like. It may al so be desi r altkebsovsmoiory

include isotonic agent¥, for exanple, sugars, sodium
chloride, and the |like. Prolonged absorption of
|njeetable phar maceuti cal conpositions can be brought
bout by the use of agents capabl e of del aying
add*’"@ﬁé@ it fompotind afaenpresentlinviniiom or3beromaisination] #heand

4/ 037823 /IBZOOB/O 4619 57 Solid
"q”'dgﬁ?%éé for 6‘3(?%3%’0 % ”*8%1”85%{@%% PRI YH&FEJd'é ﬂa%(égﬂj Fugh

as wattabcbrestaer SOIOBERY, %oll.ﬂ:f"liiz:ﬂg apsh@sand énﬁm*bl%obb%ﬁosage
a con‘i)oun resent inventioh or a

examelﬂsrsrhyéel@n sswwbalowho eéhyl D@dmnam,eehhgbacetate |
benzyf 4RoA rb\énQP %{?éoeéié @%&ygexc' I11 oﬁbﬂgf%{%sﬂ) fUCh

as SO rumc

dimethylfdrevamide, eilg &n?erc@ttbﬂséed oﬂt@bﬁhﬂﬁutb Céd?ﬁq;e oil,
crose, .nmannito silicic.acid and the 11K m!)

olive ¢} GagioE oflesgsame sressilard Hye e alysewl, t@lt@hﬁ!drm‘urfuryl
aone 3tk it 51 Sy e e

these Bukﬁpncxési)andﬂma likeegrating agents (e.g., agar-agar,
ioca io starch,

TR Bercaieds, Bopsronodion can stko instidsr

 excipidritt) bﬁbﬂﬁs %ﬁﬂ@ ﬁﬁghitskhe)‘qulé@%ﬁné%b?@u&@gb%{a@?ﬁérﬁs

(eg paraffin a

SWGEf%R!@@,IﬂﬂV@Irmgsa(ld perfurgingtagerds.,y anmoni um conpounds and
cetyl  al cohol,

tﬁr"%@ P%ﬁ}’ﬁoﬁg%?@f%{‘% qg%gg%ﬂ’teaﬂé L@é?ﬂe Prsserﬁawrﬂm @r
the cofbirgtionkalyi farthes &bﬁﬂiﬁs@ f\Bﬁl Addhts, é?ﬂ &510 Ié%edum

| ubricants "(e.g., tal c, teara

isosteagylileehals, B@VGEY%N&%@I‘@DFQI’M egicg/smman &abehsum | aur yl
| n,t case ,of ca sul es and

rmcroct %Iﬁ“eec Ogg Ig'hjgﬁé'?" I]@W’ﬂ‘?%'ob%ﬂﬂ Ps209RG8% i ng

and traageamtsu osmnxmre@mpﬂmste Aifstaiced, ah@ithalikkype may al so
or hard filled gelatin

&8 gr‘%glllersm soft
o Pﬁ@e%tébﬁr \é&@:‘l’lﬁi adminisieationcpreferably apiviprise

- supposhBAas, which t%?‘l Q"ﬁ*fg%%&ﬁngoﬁﬁa@%ﬁ ns

pol yet hyl ene g

nnventlcyuOha aemtanatam wltlthrsa.gtame nomcmas% etificit0F L8Frier§an
coat i n)g;s and shells, such as enteric

such a%g ?q %rmg ythylene glycol or a suppository wax which are
SOlld at ordinary room temperature but hqmd at body temperature and

- therefore melt in the rectum or vaginal cavity thereby releasing the active

component(s).

Dasage forms for topical adm:mstratnon of the compounds of the
present invention and combinations of the compounds of the present |
invention with anti-obesity agents may comprise omtments, powders, sprays
and inhalants. The drugs are admixed under sterile conditions with a
pharmaceuticaily acceptable carrier, and any preservaﬁves; buffers, or
propellants that may be required. Ophthalmic formulations, eye ointments,

o
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ot hers well known in the art. They may al so contain
opaci fyi ng agents, and can also be of such
conmposition that they rel ease the conpound of the 25
present i tion and/or the addition har maceuti ca

WO 2006¢pe813 i n a del ayed manner. Exanples ol~enpedding. .

conposi tions that can be used are polyneric

subst ances and waxes. The drug can al so be in mcro-
encapsul ated form if appropriate, with one or nore of
t he above-nenti oned excipients. ; 30 Liquid dosage

powdeds nend e6lueRd apdgIsRi |ﬁfern@bki‘i8 HeREMEBI RIARIARRE létcbé@lsdfy

accept abl e enul si ons, sol utions, suspensions,
thepéﬁﬁfréun\sar\t@n In Y(, 1110LUUIJNU4019 58 addition to the

ety balGafRE oy Disrtilefy odbisiiaa,daeates,

etc. usefotdol yonrbethdmanifalar trhe%miﬁms@%n&ﬁfoﬂhé’bo?ﬁ dfs
sol vents, solubilizing agents and enulsifiers,

the pegsenb ivention gnd nosebisptions epthepsampotetsodt the plsdsent
mven‘ﬁéﬁ RARPESi-oBEEW o rﬁ%?:}t?@otfes e?g%}?.é lﬂr%lbygﬁp r?épﬂrgr ly Ye.g.,

benzoate, prop

bymjectnm)hylfornam de oils (e.g., cottonseed oil,
ermoil, olive oil, castor oil,

roundnu corn
rétéﬁjq)pq)mgﬁgn 0k the Ressenginyeation or combination of

m L{n'@qu f e cols and
a0 "Zf{ e ettt anPRYSLMY A R ode

administesedaeels thal ao effectiveldasel r@wveh&s@@n@i‘aﬂlmei daily dose

tat e RO 4R B b B L mpepontc

1000m94kgrtﬁlbm@ya@@9h§prefem9%@waen Bbeg gan@% t 300
fum ng, SuspensSions, in addl T Phe

mgfki%{nbafeﬁmwe @htt he present invention or the combination,

endi ng, agen
VSl EaRbbafo SRR PGRHL ERERts (e Soubinaton
can bs oatnetdorh the djrmamg wateresithaba tmr@beafdabgb{;éwﬁ the
ul.ose, 8 num net ahydr oxi de, bent oni

com 'Sda%?ste thegailyamater sypplyr xkhe eempbunidessn be
dir ctal

ectif WSARF A dRing Watsh ot bR TAE KT oL B TR VateR”
soluble ﬁpﬂgemtratel (esch mbiarhaqusousesglubmaoes Weﬂhéldﬁrlr% galt). -

SRR e SomiRiie ot the g SR e elirs(asrcrabinagoe)
can alg gg (?g@jteg?i)i/%ﬂ?% ted t]eéEP leden! PR @nleyfﬁ% & afanimal
feed supplement, also referred o as a premix or concentrate. A premlx or
concentrate of the compound in a carrier 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 meai
cottonseed oil meal, linseed oil meal, corncob meal and corn meal,
molasses, urea, bone meal, anq mineral mixes such as are commonly
employed in poultry feeds. A particularly effective.cérriér 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 ‘cbmpound is thoroughly biended into the

premix and, subsequently, the feed. In this respect, the compound may be
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solid at ordinary roomtenperature but liquid at body
tenperature and therefore nmelt in the rectum or
vagi nal cavity thereby releasing the active
onem(s). 25 Dosage forns for tegrcal

wozom@%ﬁfm stration of the conpounds of the prPE€IARR003/004619
i nvention and conbi nati®¥ns of the conpounds of the
present invention with anti-obesity agents may
conprise oi ntnents, powders, sprays and inhal ants.

are adm xed under sterile conditions with a

d'sf’e‘%%‘gf’ B VeE'alPWS'éJE%@%P&W@hW BHER asgaybean oil, comn oil,
cottonPE&s 81l Vard ﬁﬁeshkeb H)fr iy %\S\/olé’l‘il? gﬁﬁﬁ%lvéarﬂtaﬁ-nc{ @m@ﬁxg@

reqwred Opht hal ni'c formu ons, eye ol n

with theegaries 718 84! beappredansal Had 40 prarions ef gompefind in
o, i ntended to_be included within the

the cofflargre ErBaleldunerrrtonginca e pBIaUBHOR e
compoRAtas &lﬁ?@ﬂﬁ!sﬁéa FeLQnS)BER s%(ﬁg I ﬂ#ﬂ&in@%@ﬁp&%ﬁéﬁ%@n

etc. useful for non- hunan
proportign pfprefavpwitih the fﬁed ® abteinpa desiredilevenificompolthd.

FGERbAfIeP SRuprlefescRPy Hehiepden: @Et@%é‘éiéﬂﬁah&éé?ﬁré?”

with prol@ihatre@lub)t:a(rﬁelgsuch Bk.’ sbPb8&H b Mheal¥hd ? Is2as
onpound of the present invention or co roh of - a

descnb@grﬁhﬁwd ®Pre rateﬂsnppmwtshmmaate suitatié t y
ch that an effective ,dose
oravePERBP) Al T BRCRhi Uk Bl
consurmjthmusnadrcﬂd omd:ﬂn)at vg a@u@nwm; t 01
consurmitien gt ke \A%r?tﬁatﬁa éﬁﬁ@pr beraméfmgy
e addg@ﬂ,@g dd;p gﬁgug@ @mutgt;gnalﬁgbalgncedbﬁmiyhed

I nven
inventiagr. | ke ngxtmes ares mafoaghby Bleeded® tstsn@@w@ce uFe

u d with the dally wat er supply. The
such as @%gﬁ' ? ? EBFYHLR W@Q@Eelthto dri nki ng” wat er,

i) Qipﬂﬁédmelnﬂ jet tﬁ’é‘eé a5y E dtebsnyg! fg[ c{”gts’lgée%%e

concentrate (such as an ueous “so

helps tq,m@;remrf@blmyailms)tnbm eﬁﬂmwd:cbmpoand @m@smme)n‘oddife
20 can al so be

i nvention (or conbination)
the dres%rggls%3§1 rectly to the feed, as such, or in the form of
Cainking Waker étﬁﬂéé‘d@ﬂé&i@\‘or lrﬁréﬁs:hﬁflééﬁ $leALadsostion
Pr em x or concentrate. A pre
and for improving lean meat to fat ratio are generally prepared by mixing a
compound of the present invention with a sufficient amount of animal feed to

provide from about 10°® to about 500 ppm of the compound in the feed or

feed con®lifiig: | oﬁ@?&ﬁ@uﬁ%oilyﬁea ffd on?'@%%g%&gtlpgg qe present

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 combmatton) per ton of feed the optimum amount for these
animals usually being about 50 to about 300 grams per fon of feed

The preferred poultry and domestlc pet feeds usually contam about 1
to about 400 grams and preferably about 10 to about 400 grams of a
compound of the p;egent invention (or combination) per ton of feed.

“ :
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concentrate of the conpound in a carrier is nore
comonly enpl oyed for the inclusion of the agent in
the feed. Suitable carriers are liquid or solid, as
desired, wpeh as water, various neal sgqgech as alfalfa

WO 2004953803 soybean meal , 25 cottonseed oil neatqT/idnegadero

oi | neal, corncob nealtland corn neal, nolasses, urea,
bone neal, and mineral m xes such as are comonly
enpl oyed in poultry feeds. A particularly effective
carrier is the respective aninal feed itself; that
iFor pareptgral Eﬁﬂmmuatlratnoﬁ iz aohmaleethe G’dimpoanﬁs of the

di stribution aof conpound i n

preseqtifibqtoi R colBitdiam ik e RHonedan she fors PR aipasias
a pelldPpbiesdrhinisteidibas SRRAYBAL, Itﬁ;ufahy mu@htwe Qk.ﬁ'mﬂ e'Hd=

the prem x and, subsequent y, the feed
or ear Pé&t%@@lmqlmwmhammseay Iern mBat MpoSIioR0Ad 037823

oo TR LRSS, .9 515, 15
togeness enb:@lnlteraaétﬂhtriimdtiomnv@lbes hjBchich af é's%fﬁ’éi?ﬁﬁi c

n3ol vent and(i gn blended wth the carrier.
amoury of a.cqmpeung ¢ fl"etﬂfés?ﬂfd%\éﬁ’ﬂfl%h@f@pmﬁ@mmbtq providee

the anf%1 st 6@ G0F 16 308k 20, Ry fEy H Hodl iPloBl 8 fhe A
The pratéjriest desage for poditryg swive, aatttey shiegbegoMsd HbATRsHE
ts isPh X Wt f’_‘[he feeg obtain a desired |evel of
pets isg i (A OFFQ SXNEACP Bt dsmedkaiigy bé bormerighby
of drug. he feed manufacturer w th proteinaceous carrier such
as so bean oil neal and other neals, as described

tecformyigiiane e hmmeemechbgaﬁlwpingrtbetc&ugm lach are
rect fee to animals. In such

di
pha’m?%gs‘{‘ﬁglcﬁ?&??#gbgﬁr"n%Hcé‘ 3 BeFA At sesams elbsimeiiore
the likeusual diet. Alternatively, such concentrated

E%aenents may be added directly to the feed to
%P @@“&a'ﬂlﬂgrﬁﬂ PMWBWWW&&!WWQUBH& thé @eelsent

. t I

mvents&?%o lﬁg@@yﬁ?:ﬂ Efp%%gfdpcai' ﬁégﬁ)ﬂrﬁ% |48 %Vge(eaegja]ay o

admixingha mug.’vdqncbd)fethe @@leéentﬁi\mmﬁ@hdarnmﬁﬁﬁéf 88 wittSa G nﬁs
twin shell blender, to ensure honogeneity. If the

such a%ﬁﬁ%ﬂompa{@%‘@@x’ﬂ'déhﬁdﬁedﬁﬁg & lﬁeﬂf:@nt sHehfased, it
magneéu%xkﬁ&\* é&ﬂcmh?h@%rét@ E4PHE %dﬁﬁhftBrﬁpt%(\hé’ het ééli { bg;*é'eg”

he conpound across the to
processy i nki ng water and feed effectlve for increasing |ean

e g S8, SR B e WY S B Sy Tt o T
administered to an animal to achieve the desired dose level which will
provide the increase in lean meat deposition and imp_roverhent in lean meat |
to fat ratio desired. Moreover, implants mey elso be made periodically
during the animal treatment period in order to malntam 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 Ieanness and/or
trim unwanted fat from pet animals, the instant invention prov:des the means
by which this may be accomplished. For poultry, beef and swine breeders,
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conmpound of the present invention with a sufficient
anount of aninmal feed to provide fromabout 10-3 to

about 500 ppm of the conpound in the feed or water.

v e Fhrgepr ef erred nmedi cated swine, cattle, sheepusnts@raio

feed generally 25 contain fromabout 1 to about 400

granms of a conpound of the present invention (or
conbi nation) per ton of feed, the optinum anount for
ani mal s usual |y being about 50 to about 300

”tiﬁzattﬁ’ip‘gﬁi@hﬁé}"etw Jrthe @é@lsemhevgmb:ﬁreylektt leankt ayingald that
commAiREHcE AR R e Bal R mEab REB: o about 400 gr ams
| Emla?cﬁglﬁngtﬁmgﬁm?ﬁntghﬁerggﬁﬁéfﬁ %ﬁ}/&gg%gég@lowing
Exampwf[léi@@g/ %tQOdBlOW@Yerpﬂlairtheleahbodimentmfrthe| on in
inventiG b hét irhit SO BlE of Bigke Bharmbies. 4 plste. or

variations ffleéieef wﬂhtie kdown | 6t 8pearens |rﬁrghtf6¥hl?é‘ Insté’rﬁ‘&?éé V%sxh‘ﬁd er
head or ear of the aninal Ich’

toone?fjr}%rpsgm ?W iR aﬂfeat deposition and 5 i rrproverrent in
| ean neat to fat ratio is sought. In general, -
parenteral adm nistration involves injection of a

sufficient amount BXAMPDESound of the present
to provide the aninmal with

UESR 2Bl ptigaee soamacmiBgals are eeperahgmiaiabia he
from coﬁimérclalTétﬁjréé§§§éﬁ §§ P@&lg @:ﬁe‘?ﬁzoﬂ%’é& r@{h@?@%dn Whe

cattle, sheep, goats and donesticC

Lancasteg@@ﬂ@qesqs; lom el indham,09H), oAaios Orgehice (Ferialad, Ril),body
Maybridfel @Rbmict GordPapy, g (GSmA1E Endiknd) ?333%/3&@@3%5 bl &

I'sper sing
(Princeton| mmc&ncaa\swazauéwpharmgééﬂﬁcéi§ f(Loﬁc?c'.ir‘i‘ Bhdia Lhe
like. 15 Pellets containing an ective a of a

conpound oFerealfpssimentalBradesiureshar maceut | cal

e e e BRI e Do S8 At Bl ?%vanable

from VagamirimaPalonitio, tGA JeatdbbHerimpsidtireas 4007 AR50 M35

Ct\\él\f‘ﬁ nd the |ike, and a Iubr| cant, such as magneslum
respectiygly.c Gihemigplshits afecexpranses impads peomiilipn ES)eretdive to

residual BSNeft 588n interal reference. The peak shapes are denoted as
follows: s, singlet; d, doublet; t, triplet; q, quartet: m, muttiplet; br s, broad
singlet; v br s, very broad singlet; br m, broad muliiplet; 2s, two smglets ]
some cases only. representatlve 'H NMR peaks are given.

Mass spectra were recorded by direct flow analysns using pdéitiVe and
negative atmospheric pressure chemical lomzation (APcl) scan modes. A
Waters APcl/MS model ZMD mass spectrometer equipped with Gilson 215
liguid handling system was used to carry out the experiments

Mass spectrometry analysis was also obtained by RP-HPLC gi‘adie'nt
method for chromatographic separatlon Molecular welght identification was
recorded by positive and negative electrospray romzatlon (ESI) scan modes A
Waters/Micromass ESI/MS model ZMD or LCZ mass spectrometer equipped

R



o process. It is, of course, recognized that nore
than one pellet may be admnistered to an animal to
achi eve the desired dose | evel which will provide the

i ncrease wygr | ean neat deposition andygaior ovenent in
wo2004/03828 neat to fat ratio desired. l\/breovelpcmﬁm}ogmﬁ]g

may al so be nade periadically 25 during the ani nal
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

with Giseh 2 Beui havelirey dy3esrhahaviP WOoBBADNWad U§é§ﬁ§@aﬁ

| eanness and/or trimunwanted fat from pet anim

out the,PefiReNiAt i nvention provides the means 30 by which
beef and sw ne

| : i shed., For ulfr
B gaRE iREndi S Mg oroRind Sitinioa 86 ard
describetl the axpented fntérivity m&ﬁ@s@bsbh%do(aﬁﬁ&iﬁimbwf B 3}
35037 i el ds | eaner ani mal s, that comand hi gher sale prices
5 Ol GlioGRIKIRIRG gt 2nd AT § BIE BoaPMEIIAg ihs) bad pnbsthel
h AR FORARE nhd | , ' Exanpl es.
e T S O e PER e A fes ok B R R, o et <
plicalgotations evere detemminatbon ki PerkitElner 4§ peRiridter

Q
. etail s of these Exanples, as other variations
(a"a"at?%tTPé%?’ %‘Pé’"ﬂf’é ’R%W%?leglemywamm the sadjm Diine itk =

| ' of ordinary skill (.3 the
rt. L e P startin
589 nim) B RLn fth EL R Ragure o8 3 ondis! S€TRlioSdalo ePer 11 ng
.10 concentrafien {(@Fg/t0®rg)casd sblvgnaivai | able from conmer ci al
urces such as Al drich Chem cals Co. (M| waukee, W),
GBI Srorgagieby Was Performved witisithrBakacPosiich gel
- gapi (rak: : - [, m cal npany,
(40 ;3 9 BoRSr PSS I g SO0l L e ades
Gibbstofr, iNat glesseblumas dr A BididgaecaolBhme@selUfjcal s
sh ?\b&ndon Fn | and). 15 General Experimental Prlocedures
eltonyjrk) dincter O RARAZEN FEBSBTE. dradialeiromatopiapyyw490 or
, G [ " lo Alto, CA) at
b peﬁom?%%rﬁ’?%%p%@?bﬁ%ﬁ%@i@@% %%EF/@ 1H, respectively.
Chemical shifts are -expressed in parts per mllion (8)
relative tB resi.dual_  sol yent as_an internal
ref er ence. ’ﬁf@’ﬁ@%"gﬂg‘i‘é igregialgsed as 20 fol | ows:

Preparation 9if Wlefinedfite §XHR-NAL-SilbR fHeny B atlal . ™
. nmultiplet; br S, Dbroa :
4,5-diamine (I-(1A-1)a): 7 |
CI@ h{ N

N
. NH2
-(1A-1)a
5-amino-4,6-dichloropyrimidine (5.00 g, 29 mmol) and 4-chioroaniline
(4.71 g, 36 mmol) were suspended in 80 ml H,0 and 12 mi ethanal,
Concentrated HCI (1.2 ml, 14.5 mmol) was added at roorﬁ temperature
25  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

20
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singlet; v br s, very broad singlet; br m broad
multiplet; 2s, two singlets. In sone cases only
representativelH NVR peaks are given. Mass spectra

WO 200408088 recorded by direct flow anal yst+s usig /P%??i tive
] i PY&Ybh

and negative atnosphegjc pressure chemc
(APcl) scan nodes. A 25 Waters APcl/MS nodel ZNMD nass

spectroneter equipped with Glson 215 1iquid handling
system was used to carry out the experinents Mass
an offaAgE § n ! 118 P
P 30 o, PR RIS I52 1 k3 SR 40D Wz
CDsO%t)r &¢ W 7afs, wei) ghe6i (dsmt: 8 Vdﬂi I DAY VRSO0 (Heger §gdHRYo H).
positive and negative el ectrospray ionization (ESI)
scan nodes. A 30 V\ater s/ Mcr orrass ESI / M5 nodel ZND or

wgkgﬂ:m:a@vmemz@mwmamed to carry out the

experiments. Le t he |ntensrty of chlorine or
brom ne-cont ai ni s ay'&xNdescri bed, the expected
intensity ratio ser eﬂ.(approxurately 3:1 for. s

35CI/ 37Cl -cont ai nin cﬂr nd a¢: 1 for

79Br/ 81Br-cont ai ni ng i onsHNandoonly the [ ower mass ion
is given. MS peaks are repor ed for all exanpl es.
Optical rotations were detegfmped on a PerkinEl ner TM
241 polarineter (avail abl ¢ from Per ki nEl mer Inc.,

Wl | esl ey, MA) using the sodyUm D | i ne (A 589 nm
at the indicated tenperatureciand are reported as

follows [a]DtenP lo ncentration (¢ = g/100 m), and
sol vent. Col umm chroiil‘ﬁﬁrlﬁphy was performed with

& Qiicio Rak@I Pt IRinia s BLeidepe BRER e, (20 o,

134 mmpl, [j‘gpmﬁme mmo i) weasootad t0SCasind o BivRistaedA
under_ | ow ni trogen

24-<iclBIERR U Slioidf ot oty Mheroastioe i kel Rng
warm tcafibientat fipepatid bﬁarnﬁdrﬁoﬁhg%%ﬁérpﬁg%rgﬁa% ﬁg? gg‘lé%dﬁ |

K?léﬁl nt er medi at es Preparation 0
by vacugnfiltigtionand driechuodesphighwacupyn torjididthe #ibescinpoung

1(1A-1b Y4 Botbrdks sHlid I?llx!l\lg j2'5%) 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): & 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).

Preparafron of Intermediaté 9- (4—Ch!orophenvl)-8-(2 4-drchlorophenvl)—
9H-purin-6-of (l»( 1A-1 )c)

s



20 NH2 141A-1)a 5-am no-4, 6-di chl oropydm di ne (5.00
g, 29 mmol) and 4-chloroaniline (4.71 g, 36 mmol)
wer e suspended in 80 m H20 and 12 m et hanol .
Concentratest HCl (1.2 m, 14.5 nmol) wgg added at room
WO 200493 8er at ure 25 fol | owed by warning react i POTAB20&Z00Es19
After stirring for 19 hburs the reaction was cool ed
to roomtenperature and stirred for 60 hours. The
preci pitate was collected on a sintered gl ass funnel
and rinsed with water followed by hexanes. After
dryi ng under vacuum |- 1AyT>g was obtai ned as WO
2004/ 037823 PCT/ WWM an off-white solid
(7.38 g, 98%: +E§I2m§ 1)y258H3; 1H NVR (400 MHz,
CD30D) : 57.87(s, | H), 7.66(d)y&=8. 7Hz, 2H), 7. 30(d, J=8. 7Hz, 2
H). Preparation of Inmedi ate 2

4-Di chl oro- N-14-chl or -4cehl or ophenyl s

am no) - pyri m di n-5-yl | >b&€nzam de (I-(1A-1)b): d \ |
N~N HCO HNC d ©1A-1)Db :

6- Chl oro- N4- (4-chloro en}{l )-pyri mdine-4,5-di amne 1-
1IA-1 1 a (34 g, 134 Es&ﬁ_)_)& ¥ n pyridine (150 m) was

| JoslspendioN of 2 dichiory N PRENRAG B4 Ehiomphenylaminglr,
: pyrrmltﬂl@a'éw!]dmenmmride n;gmg )b ¢48 gaOm moa)ribiae:leltilctae;imglr agwse
. _ t t
s neatoQ B 7 Tl T A 5 SOt o
produdtifeolbibbe needRe) s @1@&&@%@@&@ ﬁﬂ}éifdne%ﬁgggé il?n g&e 14

., 25% . The pyridine soluti'on was concentra
was wasghgt withaddiionad agelic aidnethyl acetate,dnd tHemethba e

Vi de ditional .maferi 35 g,
product 365 ar Peei il s Vo iRencit Balle cmeBiing)
I-(1A-13c (2R 9B783%%) dsH) coriéSs, fsffylddlid. Fhdnéther liior v §7 (d,

= 8.7 Hz,géjH), 7.75 (d, J = 2.0 Hz, 2H), 783-7. 60
10 concer#fﬂteé ndey redyced pressuregand the salid) crystallized from
methanol to provide additional material (16 g) as a colorless sofid: mp 314-
315°C; +ESt MS (+1) 391.3; *H NMR: (400 MHz, CD30D): 6 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).
15 7 _ | _
™ Preparation of Intermediate 6-Chloro-9-(4-chiorophenyl)-8-(2,4-dichioro-
phenyl)-9H-purine (I1-(1A-1)d):
ey O
\Q‘N/kfl\c'
- =N
Cl
ol
, I-(1A-1)d :
20 9~(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-6l IH{1A-1)c (6.5

- g, 17 mmol) was heated to refiux in POCl; (3 ml) overnight. The reaction
mixture was concentrated under reduced pressure and the residue was
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20 Preparation of Internediate 9-(4-Chl orophenyl)-8-(2
4 di chl orophenl 4) 9H-purin-6-ol (I1-(1A-1)c): WO
2004/ 037823 PCT/1B2003/001619 65 NN CI / NOH N C
L ALDLUUIIUURO L

2, 4- di chl or o- N- (4- chl 0®6- 6- (4- chl or opheny! ani no) -
pyrlmd|n 5-yl]-benzam de 1- I(A-1)b (48 g, 0.11 nol)
in acetic acid (1 1) was s heated to reflux for 7

e reaction m xture was _cooled to 0 C, the

d'SSO'M‘PadﬁT&CfFQFQFCUm 8ad preerd eslo ings Thelarganiedaysr wasuum

ol 8y P S IS, o i oo

acetil c acl

were gomihinsd, Waed {NagslOgy ﬁner@iltan@ﬁtﬁfciahltr@%d/@ﬁ%édhced
-1c as a

~oaff the title conpound
pressiis, oFfie 585y Wef ySKah a1 11k mashwenelaHiarile/diethylathor
(200 ORISR RS 4 PGS B RRBISCral malEiacy o

cfyst al
Concetﬁtdmrwf the @rggniatayer gah/erthestﬁlescdmpbun‘d)l- ab b'écé

yeliowt53m [ 5 55k 2 st s (e s 8 T R 4400 Mg, = .1
DMSOﬂﬂS;) 5 &83 (4 ﬂ%—? 75778 (it % 8348 (m 1787 56 e, v =

15 Preparation of 1nter

37H262bﬁl 3%(@-(]416:.ﬁlmz<ﬁi-lh)enyl) 8-(2 4 di chl oro _
phenyl)-9Hp urine (I-(1A-1)d): NO\l NC -NG d

Preparation of Infermediate 2—Chloro-N-M-ch]oro-6—(4-chlorophen-y!amino)—

- pyrimidin-5-ylj-benzamide (I-(4A-7)a):

Cl
O
: o
’ HN.__.O
Cl

I-(4A-7)a
6-Chiloro-N4-(4-chlorophenyl)-pyrimidine-4,5-diamine I-(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 5 °C, neat 2-chlorobenzoyi chioride (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 fiitration, rinsing with H,O and then hexanes. The solid was further
dried under vacuum to give 1-(4A-7)a as a coloriess solid (1.27 g, 82%):
+APCI 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).

-‘w.,..,.ar’:
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- 1A-1 d 20
9- (4- Chl or ophenyl ) - 8- (2, 4-di chl orophenyl ) -9H purin-6-0
I I 1A—1 c (6.5 g, 17 nmol) was heated to reflux in
3 (3 mw® overnight. The reaction wg xture was
WOZO"‘”Q:’&’??&entrat ed under reduced pressure and tHEI/IB260300es19
was . . ~l.r/foewi/wiu 1 66 dissol ved
i nto chl or of orm and poured onto ice. The organic | ayer
was separated and washed with saturated aqueous
he organic | ayers were conbined, dried

NaHCO3; t
E@.&a@(@g@dy__mgg@g@ﬂgﬁ@r@ahepMﬁﬁe@m@mm@mmnn-
ﬁ_omggggag{e The residue was taken up in 1:1 nethylene

e/ diethyl ether 5 (200 mM) and was then

filtered to renove resi duﬂ/ﬁparti ng material .

Concentration of ]th ayer gave the title
conpound | - 1A—f?‘.\ fioam (5.8 9, 85%:
+ESI M5 (M+l) 411.4 H N (400 MHz, DMSO-d6): 8
8.83 (s, IH), 7.79-7.75 ¢m 2H), 7.63-7.58 (m 1 H),
7.56 (d, J = 8.7 Hz, g|.42(d, J = 6.7 Hz, 2H).
10 Preparation of Inteyn¥diate

2- Chl or o- N-f 4- chl or o- 6- 4 chl or ophenvl am no) -

pyrlmdln 5-y11- benz -(4A-7)a): C \ I N ~N

6- C?h?oro or}gf gﬁh@%p*iﬁmorﬁgﬁ Afﬁmﬂrﬂ%ﬁe'&'ﬁﬁ“éﬂﬁ)he | -

pynmudu%lyl}ab(aﬂz@t@ndegl— A9 mmb)g W4 g6 iy RSp k@paﬁTdﬂ(:z@f
rreth | acetam de giving a clear  brown sol utton.

ml) wag@ygpd g Qad44 0, a’ﬁn‘@l Yol roﬂt!bmmnamﬂel Ofhele

4
eVt oy e it ow e et o
and stifring for 16urs Toih héteroduneoals Soldiibh Whi tRHes Htof 20

to cone out of solution. The m xture was

water @Bl fishes prodertrasianatian Mtaustiingtfor doan
odolIEAE S ik R0 PSS e
glass furmel.ginsing with water falfowed by hexanes. The product was
further dried under reduced pressure to give I-(4A-7)b as a colorless solid
(0.72 g, 80%): 'H NMR: (400 MHz, DMSO-dq): 5 12:57 (s, 1H), 8.08 (d, J =
4.1Hz, 1H), 7.66 (dd, J = 7.4, 1.2 Hz, 1H), 7.51:7.41 (m, 5H), 7.33-7.29 (m,
2H).

Preparation of Infermediate 6-chloro-9-(4-chlorophen vi)-8-(2-chlorophenvi)-
9H-purine (1-(4A-7)c): |

Cl

-(4A-T)c
9-(4-Chlorophenyt)~8-(2-chloropheny!)—9H-pun'n-6-ol I-{(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 mmo!) at room



dri ed under vacuumto give 1-(4A-7)a as a colorless
solid (1.27 g, 82%: +APCI MS (M+l) 393.1; 1H NWR

(400 MHz, DMBO-d6) 510.02 (s, IH1 9.11 25 (s, | H),

) = 7. 1
WO 2004/03’./828_(w 1M, 7.93 (dd, J = 7.4, w6 HZ’PCT/I@Z@O;}/{)MGU
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| ronote further product precipitation.
COO'GCFI

7.40 (m 7H). s w._. WD 2004/ 037823
PCT/ | B2003/ 004619 67 Br eparation of Internedi ate
9- (4- Chl or ophenyl ) -8-(2-chl orophenyl) 9H purin 6-ol
(1-(4A-7)b): NON C / N/ OH NdO 1-(4A-7)b To a

tempe SEREC Th8 e Bitian masavarrped i rflenchhiass )25 hours to
give amém@n@e%dﬁﬂd&eﬂﬁé%%&ing ?@Aégéﬁo {0, A% *te@% ure

i ni sopropano was added neat

. 1)
it was camgentratedammdesirpdated poensuespdiuadindth iSbgrop=eabisoml)
8 hours followed by cooling to room

and ¥ e A Lol uder iep fes Hesmure wathigapious amount
of predIpREIEQEINE OUS of BbtibAN TWRScAHEERTarY %s[%;r{s]ét?n ﬁ%&?: i tng

Bran icgrbath dnid stred farduhours. rdwnpreeipittawarsecollebed
nel ,

on a siferef) BSs fRnel Bbi ROl Cof iRenuaReds ot ater
drying imsachelritMer7 iy ae 8n oTt@hité Blis ¢2l (1 grgg 3}325%_.}9 ﬁI%ﬁQW )

-(4A-7)b as a colorless solid

375.1; ClONM HAODMSE, EBYIS g 8B4, 1117768087 48, .3 &

. 166 (dd, J =7.4, 1.2 Hz, 1 , _
Hz’1H$‘.%?-§Z7?‘ﬁé(Hr{'J)5I-|),(7. 33-7.29 (m 2H). Prelp_)baration of

I nt ermedi ate 6-chl oro-9-(4-chl oronheny~I
- 8- (2-chl orophenvl&-_QH— purine (f-(4A-7)c) NON C / ~
Preparation of Infegpediate 6-Chloro-N4-(4-chiorophen vi)-2-methyl-

pytimidine-4.5-diamine (I-(7A-80)a):

c,\Q Nl/LN
.ﬁ/,\h:;l\c:f
I-(7A-80)a _

4,6-Dichloro-2-methylpyriridin-5-ylamine (100 mg, 0.56 mmol) and .
4-chiorophenylamine (86 mg, 0.68 mmol) were combined in H,O (1.5ml) .
and 10:1 ethanol/HCI (0.24 ml) and heatéd to refiux for 6 h. The reaction
mixture was cooled and H,O added to it. The product was collected by
ﬁltration and dried on high vacuum o 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-chlorophen ylamino)—2—

methylpyrimidin-5-yi]-2-fluorobenzamide (I-(7A-80)b):

oy




10

15

20

G 20 c 1-(4A-7)

9- (4- Chl or ophenyl ) - 8- (2-chl or ophenyl } 9H puri n- 6- ol
1-(4A-7)b (2.49 g, 6.97 mmol) was suspended in 50 ni
of toluerngwr Triethylamne (1.07 ml, 7~a#8 mmol) was

WO 2004/85d33d f ol | owed by addition of POCI 3 (720 RCT/IB2G@/GHneld)

at room WD 2004/ 037823%%CT/ | B2003/ 004619 68
tenperature. The reaction was warned to reflux and
stirred for 23 hours to give a clear orange solution.
After cooling the reaction to roomtenperature it was
concentrat ed under reduced essure, diluted with

i sopropanol (50 nd hgm concentrated further
under reduced pres ungji | jcopi ous anmount 5 of
precipitate cane o i~gn. The concentrated
suspensi on was cool ed Hn ige bath and stirred for
2 hours. The precipitate wasfcollected on a sintered
gl ass funnel and rinsed vvitld i sopropanol to

afford, after drying in va 1-(4A-7) c as an

off-white solid (2.13 g, 82%.~—+ESI M5 (M+l) 375.1;

1H NVR (400 MHz, tMSO-d6) 5 8.84 (s, 11-1), 7.76 (dd,
= 7.46, 1.2 10 Hz-(#A8OM 58.7.40 (m TH).

? @%?g%ér%yféhlbﬁﬁg I(gg HL%@ ;mol) m{ﬁs added to 6-chloro-

N4«(4ﬂhlbrasprtbrrw)=ﬁ-n%tﬁywruﬁﬁdubb-4 BAR0I |-(7A-80)d (18 night~C
and PY!L"dBIQj"cW')oﬁ"éi aﬂrrrﬂ'éﬁhgnqm temparatues far Znh.ndhereaction

vas nSo S I So S SAIEP ST B e, T

benzoyl ®@hitidd Waaradidleelatbetie reactitinl miktder arid bontT:’ﬂﬁad siireihgon
ur e S coo ed d H2O.added to it. géoduct

overnigith e f50 1Ner eAstsd HesRdEces
NaHC@?ﬁbMﬁbh‘?nt@)' é&ﬁym;eetgﬁ:; 'T@o%%r&%?@cgmeé%s a

tan_solid t was carf on cru
dried (Nms994)2 ﬁﬁe@d aPdequncantratedoto drynessraatior the desired

 crude Molble A Bofh (625 L8 L M %81 2.

Preparation of Intermediate 6-Chloro-9-{4-chlorophenyl)-8~{2-fluorophenyl)-
2-methyl-9H-purine (I-(7A-80)c):

N™ N

=N

—F

H(7A-80)c
A solution of N-[4-chloro-8-(4-chlorophenylamino)-2-methylpyrimidin-
5-yl}-2-fluorobenzamide i-(?A—BO‘[b (0.25 g) in dioxane (6 mi) 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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25 met hyl pvrim di n-5-vlI|-2-fl uorobenzam de
(1-(7A-80)b): WD 2004/037823 PCT/ |1 B2003/004619 69 C
\' I N N HNF 1-(7A-80)b 2-Fl uotobenzoyl chloride

wO 2004@328, 0.78 mmol) was added to 6-chloro-
NA- (4~ chi or ophenyl ) - 2- gt hyl pyri mi di ne- 4, Body A ha 04619
1-(7A-80)a (173 ng) 5 and pyridine (1 m) and stirred
at roomtenperature for 7 h. The reaction was
inconplete at this tine so an additional 1. 5
ed to

reduceiyireationt snohe2id R aIAAIbRNPOICIIR K Rged

t he reactlon m xture an continu Stlr 'ng
reactign rrbdifetsap epreantemted e drgaessi, oiluledavitix Btiad bedtdte oand

pou L ST AL b o e S

organi c 'l ay

mixtufé “deQ?E%Qﬁ‘FS’, rrvaé§§<7eg_§r8%d)é% r"f%%ésd)‘g‘@‘f&[%% ‘o‘,@d

(Nazsgﬁ.l\glteggq and pp@@%ntaated o @iﬂryrpqeﬂSe r hiselcatde product was

g RSO LR o b il o

the sol\NarFt to Stain tﬂéaésf»‘@d cOnpiuil 1907 A080)c (88 mﬁ 42% from
5h|oro6 -chl orop henlamno- - et yrimdin-

4,6-0ighipTG S S h DaY ORIl G aTTG) B Eolid: TESHMS ﬂwdnc»gane

1
373291 MR Y800 Mt SO R) 7 pRRRR I BE6P 278 605t 6

‘tyc
and heated to reflux overnight. It was determ ned that

Prepatdtinofdatsinedie ABBh /M-S iaffRidieSHidBh8IHEL HARG Fd1e
gﬂroxy conpoun I spl acenen #cm)
-(7A eacti on was therefore concentrated under

Q,O“

1{7A-80)d .

_ To a solution of 4-N-benzylpiperidone (5.69 g, 29.5 mmol) tn ethanol
(4.2 ml) cooled in an ice bath was added ethylamine hydrochloride (2.69 g,
32.3 mmol) in water (3 ml), keeping the intemal 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 mi)
for 30 minutes. The‘orga_nic layer was separated (orange organic layer now
the bottom layer) and the orange oil was diluted in CH,Cl, (30 mil). The
organic layer was washed with brine, dried (N32804) ﬁltered and |
concentrated, in vacuo, to give | «(7A-80)d as an orange oil {6.05 g, 84%): .
+APCI MS (M+1) 244.2; "H NMR (400 MHz, CD.Cl) & 7_._32_-(d. J=4.1Hz,
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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WD 2004/ 037823 PCT/ 1B2003/ 00. 619 70 reduced pressure
and heated overnight in refluxing POCI3 (6 m). The
reaction mxture was concentrated to dryness, diluted
with et hywamacetate, and poured onto wgge. Saturated

WO 2004403283308 sol uti on was added next and the rACAVIBREN3/004619

stirred. The organic |dyer was separated, washed with
brine, dried s (Na2S™), filtered, and concentrated to
dryness. The crude product was purified via TLC
preparative plate using 5% nmet hanol / met hyl ene chl ori de
2H}), 25%5-Bt2|%’e(n§02*v)eﬁt01t~é-aﬁomiwi,He?@ésﬁ& @, 2dipodadt, J = 7.1
Hz,SF[L??(?ATsO)C (88 my, 42%from _
, 6-di chl oro-2-isopropyl -pyrimdin-5-ylanm ne) as a
solid: +ESI M5 (M+l) 373.2;1H NMR (400 MHz, CDCI3) S
Propartf 67 186 ricRicheN - Bén 48ty Ritiinod deRbRRA ¥al O lc
Acid Ami A-80)@)hy| ani nopi peri di ne-4-cerbonitrile
(I-(7A-80)d): HNJ O-CN 1-(7A-80)d 1s To a solution
of 4-N-benzyl pi peri done (5. Gyg, 29.5 mmol ) in ethanol
(4.2 M) cooled in an ice b s added et hyl am ne
hydrochl ori de (%% g, . ) in water (3 nl),
keeping the intg ' t gperatyre of the reaction
below 10 C. A soldtion o KCNO(2.04 g, 31.3 mml) in
water (7 m) was added . eaction solution over 10
m nut es keeping the g@e%% tenperature 20 below 10 .
&, sofyiéory @’%\‘btbien_ziylwaeth)ﬂmninmipmﬂiim@x#mbbhmﬂrgmsﬁ)d
a inted 18 hr. |sopr,opanol 0. m) was added to
(058 o7 Pe3 Bt Bfmhiinfinie. ofiBRGS12 T ceoiaads Bnces bajimas
treated|voitie H,80), 41 159915 FHINAVIF dramrse@%n@me%g&gqa&go e
rated an

_ ugper | ayer .. The organic |ayer was sep
tempergyre hefpWi20nCwalths reagtioniwas then vearmechta eom The

temporg AR e MR of 3575 RRRS B bOhn JRoBied h8Ekn "

pale or@hEHISCBDotom laliee wasr GpirGtddayeblcNas aNReEeAtNHA

e e oo 5 WA ekl e s oo 5,
fempergh oot -l i Bdbeci et B pE i pctiid
chioride( £2 X0 mi}. the -conitinédrpraziic IaerS wetie whshed. WittrBrine

(20 ml), dried (Na;SQy), and then concentrated in vacuo to afford |(7A-80)e
as a pale orange oil that solidifies to a péach colored solid upbn standing o
(0.54 g, 87%): +APCI MS (M+1) 262.2; "H NMR (400 MHz, CD;Cl) 5 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), 247 (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)1):
!

NH,
HN o

-(7A-80)
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MN MV WO 2004/ 037823 PCT/ 182003/ 004619 71 2H),
2.35-2.29 (m 2H), 2.01-1.98 (m 2H), 1.74-1.68 (m
2H), 1.14 (t, J =7.1 Hz, 3H. Preparation of

| nt er newat e

WO 2004437824 7y| - 4- et hyl ani nop| eri di ne- 4-car boxyIPCéf"BS"OA@P{?”
(BN

Ami de (1- (7A-80)e): NHZ N.O 1-(7A-80)e A

sol ution of
1 benzyl - 4 et hyI am nop| peridi ne-4-carbonitrile

7A-80)d (0.58 38 mml) in nethyl ene chloride
(5 R $oleiened 1rlher3ﬁyh4c@hblamnmmetrd:ne»éaaaébowltdﬁMSm

amidd L(Paoe 37 S b 5 AR FnolfBRLF TR s Boed 20%

Pd(OHD}aeon warbord (509 veder; 1.48pRHis hexing widd plaed dros PEIr®
fter stlrrl was .di sconti nued, the thick al e

shake A uargeBicab i Lhe) Ha) it ropm tgamratum ovesaigbt Tihe an
th
N e i e
coloriess smlacs(so, 84 gTIqeaaglmma}s Hﬁgi%@{ﬂ M&iﬁ\tﬂﬁﬂ naﬁbtzeMguMR (400
e ori.de e CO I ned organic
Mz, P8 52 88 Gl & 42.BrB i 36 Hof, 261)n2y75 @icdod ~ 19,
e, 3 HESSH) 2 gL e OB SR UERT B 3109 e
2H), 1@ (ddd; ol Bri8d7, /6] dauﬁz,nzhs)t 4108 ggJ = P14z BHE7N
+APCI M5 (Mrl) 262.2;1H NVR (400 MHz, CD2CI2) 6 7.34
ad,.S InS‘ 4d 7 291 2.1 (m 1 g|)4 711 (br ‘s ..I, H)
58 (m 2H), 1 41 (br
Preparation of

S ,
Interrredlate4E3I .u n r|d|ne- -carboxyllc Aci d
Am de 25 (1- (7A-8 ~NHZ HNI'/ 0 147A-80 '
F
- ol .
I(7A-91)a

6- Chloro-N4—(4-chlorophenyl)-pynmldlne-4 5- dlamme I-(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-flucrobenzoyi chioride (5 g, 26 mmol). The reaction was then
allowed to warm to ambient temperature overnight. The heterogenebu’s
reaction was diluted with ethanol (50 ml) and the resulting sofid collected by
filtration. The solids were slurried in toluene, which was then réfnoved undér
reduced pressure to remove residual ethanol. The solid was slurried i in’

diethyl ether and then collected by filtration to give [-{7A-91)a (8.3 g, 8%) .

+APCI MS (M+1) 409.0; "H NMR (400 MHz, CD;0D) 5 10.60 (s, 1H), 10.10
(s, 1H), 9.19 (s, 1H), 8.74 (£, 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).

"

i\ __’,,'
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sol ution of

1- benzyl - 4- et hyl am nopi peri di ne-4-car boxyl ic acid

am de ] -(74gB0)e (7.39 g, 28.3 mmol) t hanol (100
WO 2004(¢3382as added 20% Pd(OH)2 on carbon ( YopafIBha03 A0 AR 0

g). The mxture was plase on a Parr(r) shaker and was

reduced (50 psi H2) at roomtenperature overnight. The

5 mxture was filtered through a pad of Celite(r), and

then concentrated to a colorless solid (4.84 g,

2) 6 2.89
henyl ’—')rine o 74-91

'2.45 (q,

B, 3.7 Hz, 2H), J
Hz, 2H), 1.95 (ddd J = 13 7),\58.3, 3.7 Hz, 2H)

, L.
(ddd, J = 13.7, ), 1.08 (t, J 7.1 Hz,
3H). to Preparat| O at e
4- Chl or o- N-f 4- chl or Ngbl oro‘f)‘henvl amno p_

yrimdin-5-yl|-2- tIuorobe Nide (1-(7A-91)a): C / |
NN NC HNF Cd 1-¢#{91)a is
6- Chl or 0- N4- (4- chl or ophenyt™JE pyri mi di ne-4, 5-di ami ne |-
IA-1 a (6.6 g, ) 26 npo in pyridine (30 m) was
cooled to 0 C and to ¢'t was added

1 4- chl oro-2-fl uor obenzg 3?.!-'\@ borlde(Sg 26 mmol ). The

reaction was then all warmto anbient
5 tAspepansior obdeshiorgHN-[43dtdolet ¢4 apfstephenylagaed)-on was

ol SR oS L0 TS 4 e BB Ho
i) wals hétbid 36 Geflihi File Nt bl FEIERSR hadBBR ndBRNERLous

pressure to renove fesi tha e 50
aver 2§}qyfr$1 Rter feflugingthippues, ithee reactionaixturel was tesledyand

conce%ﬁ%ﬁﬁwééﬁq%ml (5& cﬁ&é/ s&ﬁ@g?s @K 8‘691%@%@58 wal\é)s
10 dilutedith @thyl :agetfé@hnd%ol@e&l vet rd@/at’qu.?e(ﬂﬂs édd:u%. b'_}cé?bfg’{% I
The or'é%pf}:qagerz\@a‘\a aeé)gra;e@ waﬂzed wHh brine, dried (Na2804) and
concentrated. Crystallization from diethyi ether afforded product l-(' 7A-91)b
(5.8 g, 73%) as an off-white solid: +ESI MS (M+1) 393.0; "H NMR (400 MHz,
DMSO-de) 6 8.81 (s, 1H), 7.72 (t, J= 8.1 Hz, 1H), 7.60-7.55 (m, 3H), 7.50-

15 - 7.42 {m, 3H).

........

Preparation of infermediate 1 -Benzhvdivl—S-isonmpvh_mjnanefidine-' |
3-carbonitrile (I-(7A-106)a); o
HN’(

g
g

20 1-H{7TA-106)a
To a solution of 1-benzhydrylazetidin-3-one (3.20 g, 13.5 mmol) in

ethanol (100 m!) cooled in an ice bath was added isopropylamine (1.26 ml,




WO 2004/ 037823 PCT/ 1B2003/ 004619 73 Preparation of
I nt ermedi ate 6-chl oro-8-(4-chloro-2-fl uorophenyf}- 9-(4

chloro phenyl)-9Hpurine (1-(7A-91)b): NN NY "Cl

e mevesN-F O CL1-(7A-91) b 5 A suspension of xvsismcvesivemvas
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4- chl or 0- N-[ 4- chl or o- 624 4- chl or ophenyl ani no) -
pyrimdin-5-yl]-2-fluorobenzam de 1-(7A-91)a (8.3 ¢
20 nmmol) in POCI3 (100 m) was heated to reflux. The
i ght brown reaction becane honbgeneous over 2 hours.

14.8 mmad), felitwerk by gir@piviseradditidre of eartantrated BQUEGUMI
educe ure

(1-23 A0S o, RREF PR 0; L8 raipul<ras Seudon 6 Natl o
(0. 727eghyh mcﬂ} R @atérqsurrﬁlgi WRSdd ELloABHR RS rﬁQngH'Bveﬁ 7

brcarbonate. The organic |ayer was separat
minutgs.t { herreaetionwasdhenarsoed tcarmdm tamperaturst mu stlrred

ovemigitc kel BBt RpaAc Pl teBblith o hafiyofti oo diwass
then e@ch‘@i:ieﬁ?%nﬂs;atuﬂétéﬂ’?cﬁé@ﬂs |¥Uél||_t|1)m mgﬁéteamﬁh %@hé{l
acetaf?%e q%ﬂbmafi orggnig Hgyerpweqrgr\aémﬁd with Ibﬁm maadat e

(Nax'S By TSR oBnERARRRRY i V5 08 16/E S5 of 1377 GBS Wart

2:1 cyanelmydﬂn mabnémnagudwl‘azmmandlms (Bsaldtion of 3- 5
100 cooled in an ice bath was

I
‘the re%gﬁ%&p mes @9332@ qusltrg@eﬁh witly isoprapdaming (2.3 mmol,

27 mnfdf) RIS PAoioRUNTT 0137 AlinGh of PRGFIERHAGAG RRYS

 stirringrfion @Deg;nmacﬂohtjl MaCNf (3RAENY, 6.7 mmol) was added and the

mixture was heated to reflux overnight. The reaction was concentrated, in
vacuo, and then extracted from saturated aqueous sodium bicarbonate with
ethyl acetate. The combined organic layers were washed with brine, dried
(NazSQ,), filtered and concentrated, in vacuo, to give 1-(7A-106)a as a dark

“foam (3.41 g, 83%): +APCI MS (M+1) 306.4; "H NMR (400 MHz, CD.Cl) 5

7.45-7.42 (m, 4H), 7.31-7.18 (m, 6H), 4.42 (s, 1H), 3.68 (d, J = 8.3 Hz, 2H),
3.11 (septuplet, J = 6.2 Hz, 1H), 3.07 (d, J = 8.3 Hz, 2H), 1.01 (d, J = 62 Hz,
6H). -

. Preparation of Intermediate 1-Benzhydrvl—B—:sopropvlammoazettdme-
3—carboxvllc Acid Amlde (I-(7A-108)b):

-(7A-106)b
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(0.727 g, 14.8 mmol ) in water (30 mM) was added to
reaction mxture over 7 mnutes. The reaction was

then warned to roomtenperature and stirred 5
overni ght .ug§f ter concentrating. the r?i on to half
t

WO 2004094188he, in vacuo, it was then extrac

f
. . . Pt‘%ﬁh 003/004
sat urated aqueous sodi wm bi carbonate with et yﬁ 619

acetate. The conbi ned organic |ayers were washed with
brine, dried (Na2SOQ4), filtered and concentrated, in

vacuo, to give an oil (3.17 g) that was 2:1
e A

A antmlgod rafri -benKetdeies-aphropgachifyadtdiMdzang,

S 0T 11 Lo i B o b e
2
ice baﬁrh%s Q@%ﬁé&mﬁﬁ'ﬁggf@ QSt ?% F"'n& m@gaﬁ{ciﬁ?\ngg Aftey the

tenperature. Aft
r eact!%mﬂd(lmaamlloﬁrea towednm waeoard deshperstutd And Eixt ur e was
ed to refl.ux avernight. The reacti on was
°Ve’“'8§ﬁ& SR Gedgd n gn '9%9@819 agd dhem earafully geeachad with
conceﬁ@éi%ﬁ&ﬂﬁ&bﬂ%wii 1S W%)&h%@@ Bt Acd vrhtb@g?ewtémet h

acet at e. he combi ned organi Cc | ayers were

chloridg; mfecorabu*@g! orgaamsai&rs wete dried (HasSOpnashtHeat ed, in
foam (3.41

concerfEgi o Blv ity BARoR tn D abvmab e bl eg

on a Bibtd@e”’“ Fllasb ﬂilOl\MbB)iunYn ﬁ%bmz; d-.@% metﬁﬁaol lﬁ %thgw%ne

(septuple
chlondgzas qlu.'fq)lt togaf[pyd (tlae tife £Ogl[3)Ll-F|§| mwa)tﬂ(rz B3ag, 64%)63323

“brown HBf A SN OEEORELL P oRIR (OEMIGEEhSom ahanym: ¢

—75Hmnw)mm t (L= ZTRHEORME) 7. 18 N 7 )b
a5 grg 037823 PCT/ | B2 )03/ ?5‘46%7 yS Aﬁgr ut‘fso@ %?ﬁ

3(d 2f1l), 3-96 (b rbp B &hizn 8HH o2 196% (sepBitei; Wen6 ir Hi e

40g, 11.1 nmol) in nethylene chloride

1H) Ogﬁgdnf; cog%égiipn an ice bath was treated with H2SO4
(5.95 M, 111 mml ), dropwi se. After the reaction
PreparmVon wmtmﬁﬂﬁ@%m@pmmé@zétm-g bg%ﬁéf,&c:ﬂ”d

It was cooled 1Th an IcC

G <2Hc
| I-(7A-106)c o
To a solution of 1~benzhydryl-3-isopropylaminoazétidine~3-carboxylic
acid amide (L(7A-106)b; 2.28 g, 7.05 mmol) in methanal (100 mi) was added
1M HCl in ether (14.8 ml, 14.8 mmol) and then water (10 ml). After the
addition of 20% Pd(OH)g on carbon (60% water; ‘1 43 g),-.the mixture was
placed on a Parr® shaker and then reduced (50 psi H) 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), acetonitrite (2X) and then methaho! to give {-(7A-106)c (1.59 g,
98%) as a tan solid: +APCI MS (M+1) 158.1; 'H NMR (400 MHz, CD30D) 6



concentrated NHAOH to pH 11. The m xture was extracted
with nethylene chloride, the conbined organic |ayers
vvere dried (Na2SO4) and then concentrated, in vacuo,
to affome a crude foam (3.3 g) thateges then purified
wo 2004"8?4323 Bi ot ag& Flash 40M col umm using 0- 2%paBukmnpho-cn
met hyl ene io chloride & eluant to afford the title
compound 1-(7A-106)b (2.32 g, 64% as a brown solid:
+ESI M5 (M+1l) 324.4; 1H NWR (400 MHz, CD3(D) 6 7.40
7.24 (t, J =7.5 Hz, 4H), 7.15
4.71 (‘{ 53—3 ;7;&13,:5'2 4@9)% 45 63(32H7-12H) 3.48 (S@tpﬂ*l_eDtJJ 67
Hz. 4 8.7 Hz, 2H), 2.90 (septuplet, J
% H‘)|Z1321"Q(_1|ZJ @%1(19_ Gﬁ)i (d, J= 6.6 Hz, 6H). 15

Preparation of Inter medi at e
3-1so rornvl a tidi ne-3-car boxyl ic Acid Am de,
ala ' l % : ¥ : ! v arelf

[)
5 3.carb8n,2fbfglg_[1l3,4_@g!106)c 20 To a soI ution of
enzhydryI-3-i sopropyl am noazeti di ne- 3- car boxylic

10

15

20

acid amde (I1-(7A-1 06)b; 2. , 7.05 mMmmol) in

nmet hanol (100 m ) was added HCl in ether (14.8

m, 14.8 mol) and then water Onm). After the

addi tion of 20% Pd(OH) 2 on cafrbon (60% water; 1.43 ),

the m xture was _p NI Parr(r) shaker and then

reduced (50 psi m-ggnperature 25 overnight.

The m xture was hrough a pad of Celite(r),

and then concentratefd, in vacuo. The residue was then
- concentrated, in vagd from toluene (2X),

acetonitrile (2X) a hen met hanol to give

1-(7A-106)c (1.59 g, 8% as a tan solid: +APCI M

(M+1) 158.1; 1H NMR (,4QQ. CD3CD) 5 w WO

2004/ 037823 PCT/ 1B2 9 76 4.71 (d, J = 13.3

L s%ﬂﬂtlorﬂoﬁﬂ-b@ﬁzhy]dlxla]z%tﬂlﬁd&oﬁé"h 3% ﬁa)ﬁ]ﬁgﬂep; et,

ratlon '

methangt &WW@% iagided P&B@'MI&W@M (3.6 oniz ¥5 aninoh anet thenracetic
acid (0.88 mi, 15 mmol) at room temperature. After stirring for 45 minutes,

_solid NaCN (0.76 g, 15 mmol) was édded in portions over 2 minutes and the
mixture was h&f:ated to reflux overnight. The reaction, 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 methanol,
‘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, CD;0D) 5 7.40 (d, J = 7.5 Hz, 4H),
7.35(d, J=7.5 Hz, 2H), 7.31-7.20 (m, 7H), 716 (t, J= 7.3 Hz, 2H) 444(s
1H), 3.76 (s, 2H), 3.48 (d, J = 8.3 Hz, 2H), 3.05(d, J= 8.3 Hz, 2H)

Preparat:on of Intermediate 1-Benzh vdrvl~3~benzylamlnoazet:dme-
3-carboxviic A c.'d Amide (I-(13A -le)

PO
Ry
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15

s 3-carbonitrile (/-(13A-9)a): HNCN Nr 1/
1-(13A-9)a To a solution of
1- benzhydryl azetidin-3-one (3.3 g, 14 nmol) in
met hanol w@85 m ) was added benzyl am rnggr(1..6 m, 15
WO 2004/083%8} ) and then acetic io acid (0.88 ni, PC/IBRMBNOGIO
roomtenperature. Aftéf stirring for 45 mi nutes,
solid NaCN (0.76 g, 15 nmol) was added in portions
over 2 mnutes and the mxture was heated to refl ux
overni ght. The reaction, which now contained a
precipitate, was cool ed hen stirred at room
tenperature. The solid we col | ected by vacuum
filtration, rinsed with aysmall wvolunme of cold
met hanol, is and then drié in vacuo, to give 141
3A-9)a as a solid (3.56 g, NFH2Y: +APCI M5 (M+l)

354.4; 1H NVR (460 Wz, ODNB 7.40 (d, J = 7.5 Hz,
' 2%), 7.31-7.20 (m 7H),

4H), 7.35 (d,
M), 4.44 (s, 1H, 3.76 (s,

7.16 (t, J = 7.3 Y&,
2H), 3.48 (d, J = 8. 2H), 3.05 (d, J = 8.3 Hz,
nt er nedi at e

2H). 20 Preparation
1- Benzhvdr vl - - 3- benzy_am noazeti di ne- 3-carboxylic

Acid Anide (I-(93A-9) b) S WD 2004/ 037823
PCT/ 182003/ 003619 7{18A9)b / NHZ N O 1-(13A-9)b A

& SollioR s A benzhyging 3 banrdamiporrsiising 3:5asbaniile o 1-0
L(13A- D (3&5? 476¢nnidi)iA rHHEPJy)ed@cMBF:H&'(S@ mg&&a{ag %ﬁaggge

ed in an’ice was treate
bath wa(sgrqatﬁﬁ with HsSQe (3.1 wl, é}gw gr@nl) Ajrppwigeh eAfteraibiei reaction

00 rature, and
mlxture'%égr é‘!!)cs:\ée‘é@f% ﬁ{ahﬂ}’iﬁ‘h}éﬁi R réﬁ.lrl rg]n TR S i R
cooled incareicel Hath qnarthbadaréfully goenenéd alittcdiidtliated NH,OH
to pH 10. The mixture was extracted with methylene chloride and then the

combined organic layers were washed with brine, dried {Na>S0O,) and
concentrated, in vacuo, to afford a brown solid. Trituration of this material

- from hexanes/ dlethy! ether afforded a light tan solid which were collected by

vacuum filtration, washed with additional hexanes and dried, in vacuo, to
give | ‘(13A- )b (3.34 g, 92%): +ESI MS (M+1) 372.4; "H NMR (400 MHz,
CD3;0D) & 7.41 (d, J = 7.5 Hz, 4KH), 7.35 (d, J=7.5 Hz, 2H), 7.31-7.22 '(r"n,' _
7H), 7.16 {t, J= 7.7 Hz, 2H), 4.50 (s, 1H), 3.60 (s, 2H), 348 (d;J=8.3 Hz,"
2H),3.16 (d, J= 8.3 Hz, 2H).

Preparation of intermediate 1-Benzhyvdryl-3- (benzylethvlam:no)—azet:dm& :
3-carboxylic Acid Amide, Hydrochloride Salf (I-(1 3A 9)c): ‘
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to pH 10. The m xture was extracted wi th nethyl ene
chloride and then the conbined organic |ayers were
washed with brine, dried (Na2SO4) and to concentrat ed,
wu wwenepeayacuo, to afford.a brown solid. Tritur@tirmre@boutibivs
material from hexanes?8 di ethyl ether afforded a |ight
tan solid which were collected by vacuumfiltration,
washed with additional hexanes and dried, in vacuo, to
give 1-(13A-9)b (3.34 g, 92%: +ES(Ms (M+1l) 372.4; 1H
- NVR (400 MHz, CD30OD) 8 (d, J = 7.5 Hz, 4H), 7.35

(d, J = 7.5 Hz, 2H), 7.3{ 2 (m Is 7H), 7.16 (t, J
= 7.7 Hz, 2H), 4.50 (s, 1yH, 3.60 (s, 2H), 3.48 (d; J
= 8.3 Hz, 2H), 3.16 (d,- .3 Hz, 2H). Preparation

of Internediate 1-t3enzhvd - 3- (benzvl et hvl am no)

azetidine 3-can® lic [ d de. Hydrochloride Salt
Wi vyL ' /OLY PCl AKZOU3/ UU4619 78 ~J

(1-(13A-9)c): v

- ~/ NHZ O 2HC ™1-([3A-9)c QA suspension of

1-benzhydryl - 3- benzylagi noazet i di ne- 3-carboxylic acid
8.24 mmol) in nethanol (80

am de 141 3A-9b (3. 6
m) cooled in an s e’ bat h,, treated with acetic
acid (2.4 mM, 41 mmol), sodiumacetate (6.8 g, 82

rmol) and acet al dehydd3A9% nl, 41 mmol). After
B 6.24
AauShei ta]nwﬁ”«ﬁeé%sm AN MRl
acid am‘iﬂlé‘ll 0 €3.06), &84 Wﬁo%%ﬁ&h#ﬁ&?@@lﬂp‘%ﬁi@& R &Pom

nper a ure and Stir over eacti on was
ice bathc\@as, &ieaited with doetio acu:b(z 4 asn!anm mimel), sedilume atlatate (6.8

o 82 1850 B LR BB RO R R B

minutesyEGNB L (6.28mh5 9.9 rﬁm&méwﬁ@éﬁ Pa&%M&@ After

concentrated, in vacuo, to afford the crude product

stirring fop 48 minutesydies miguremEs theo. allowed\iRvarodo bzm CD2CI 2)

temperagl;_‘; 4&:}3 ﬁ? ?&%P@:{g’rhg r%m()y?\g#&nbnge’_&t;a 293 Zaqlazg sz
and the eesgdue Ihéh-bxtrﬁctéa flgc{in s?ttf_rat;ecﬁiad;l_geot?é‘%od@@ﬁicéﬁbonbte )

_ with ethyl acetate ﬁ@ combmed orgamc layers were washed with brine,

dried (MgSQ,), and then concentrated, in vacuo, to afford the crude product
(3.8 g): +APCI MS (M+1)400 5;"H NMR (400 MHz, CDCly) & 7.41-7.37 {m,

6H), 7.29-7.22 (m, 6H), 7.20-7.12 (m 3H) 4.44 (s, 1H), 3.74 (s, 2H), 3.47 (d,
J=83Hz, 2H), 3.12 (d, J= 83Hz 2H),2.56 (q, J=7.2Hz,2H), 085 (t, J =
7.1 Hz, 3H).

For purification, a solution of the free base in methafhol {75 mil) was
treated with 1M HCl in diéthyl ether (21 ml), dropwise over § minutes. After
stirring for 20 minutes, the mixture was concentrated under réduced |
pressure followed by conceniration from addition methanol (2X) énd 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 (44 g, quantitative): +APCI MS (M+1)

gt
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WO 2004/037d8x reduced 20 pressure fol |l owed by

For purification, a solution of the free base in

nmet hanol (75 m) was treated with I MHC in diethyl

ether (21 m ), dropwi se over 5 mnutes. After

stirring g 20 mnutes, the mxture ? concentr at ed

du Onﬁt‘?ﬂfﬂz@hﬂﬁﬁsm

from addi ti on nmet hanol 7¢2X) and then et hanol
resi due was then suspended and stirred in |sopropanol
(3 mM) while diethyl ether (50 m) was slowy added.
After stirring for 45 mnutes, the solids were then

400.5] 1$‘DNM'@‘@4@UMP@®MA®DB Br7ab5.9m5 WRTE, Y\@ﬁj‘%;ﬂ?éfv'(t%#‘s eﬂtiff

dried, in vacuo, to provide 1-(13A

4.21 (E'U%rﬁH} 93 & br 3,244}, N2 (tWhe J3HAO 2004/ 037823
PCT/ 1 B2003/ 004619 79 400.5; 1H NMR (400 MHz, CD30D) 3
7.55-7.25 (br m 15H), 5.76 (br-s, | H, 4.21 (br s,

Prepa P3¢k Iaﬁuno'#z'btrd)?féepar ation
. te | -Benz yI'-3-et hyl'am noazeti di ne- 5
3-carbon ¥ (1 - (13A—9)d) HNC A | Noml ON 141

3A-9d To a m xture of 1-benzhydryl azetidin-3-one (9.5
g, 40 mol) in nethanol (30 nif) was added et hyl am ne
acid (3.0 m, 52

52 and to then acetic
tenperature. After
stlrrlngfor 15 KCN (3.4 g, 52 mmol)

was added and t he hom)eneous ‘m xture was heated at
60 C, overnight. The g€acti on was cool ed and then
concentrated, in vac he resi due was then extracted
fromsaturated aqueot’s~Sodi um bicarbonate with ethyl .

acetate, the conbined, grgapic |ayers 15 were washed
with brine, dried V\S@éﬁ-&ind then concentrated, in
0
o, 3%1*’??%{’%&82@*’ TROETRF oS0 5 0Bih
methanol a0 mﬁwa@mm}a)d ahylamﬁne dyddochidtide {#2 945)2 mih

then aql-i)tac % % B F%nl %@mgl@lq&zr g;_ﬁem%erggjre( aftelj st:mggjor_éS E
mmuteé’.l-ﬁolle(@N (B84 gJ52 n?m&f)'t‘?as é’éﬂed &n& thé hombgenéods 2

% (%{e aratlono | nt er med
mixture, wag heptagd §1 66,76 ﬁwramhtoﬂz@m@mm vag eoblexydrid-thefci d

concenfiBtiE if Yabdd ATl Fdsidue was then extracted from saturated
a.queous sodium bicarbonate with ethyl acetate, the combined arganic layers.
were washed with brine, dried (MgS0Q.), and then concentrated, in vacuo, to

hydr ochl ori de (4.

afford {~(13A-9)d as.a colorless solid (11.7 g, quantitative); +ES MS (M+1)

292.2;'H NMR (400 MHz, CD30D) 5 7.42 (d; J = 7.5 Hz, 4H), 7.26 (t, J=7.5
Hz, 4H), 7.7 (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). |

Pre, eparation of Intennedlate 1 -Benzhvdryl—3—ethylammoazet;dme-3-carboxvl:c
Acid Amide (1~(1 3A—9)e)
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WD 2004/ 037823 PCT/ 1 B2003/004619 80 CNH / I NO

1-(13A-9)e A vigorously stirred sol ution of

1 benzhydryl - 3- et hyl am noazeti di ne- 3-carbonitrile
11.7 g, 40 mmol) in neddyl ene chl oride

%13#—9)d
WO 2004/ 3173 5 cooled in an ice bath was treBEEAB0BM04619

H2SO4 (22 m, 0.4 nol)3 dropwi se. After the reaction
m xture was allowed to warmto roomtenperature and
stir overnight; it was cooled in an ice bath and then
carefully quenched with concentrated NHAOH to pH 11.
The off-white solids that flfornmed during the "quench
were collected by vacuum fiNtration. The aqueous

m xture was then xtract Igh met hyl ene chl ori de,
t he conbi ned org | ay 2 washed with brine,
dried (Na2SO4) and Norce rated in vacuo, to
afford additional The” conbi ned sol i ds wer &
stirred for 1 hour acetate (150 ni-) and
iltration to give.l-(1 3A-9a -
(9.2 g, 74% as a so ES M5 (M+1) 310.2; 1H NWR

(400 MHz, CD30D) 8 7.41 is (d, J = 7.1 Hz, 4H) 7.25
(t, J= 7.5 Hz, 4H), 7';&1é£(:&§23—75Hz 4. 49
(A v%rﬁhs% et ngu(ﬁ\z'%f ?%&h*&%% etetiw frﬁin?agef_gme-
S-wrlz}q)ltril@(j(ﬂ 3Aa9]dor1 10t g 40 exmeljimnhesthylene chloride (150 ml)
| a oaze |ic Acid Amide, 20
00013%?81% ffie Z{e@*e(qe W%E %ESS% (22 PG4 madadmpwine. . %
After ﬁe&éﬁbt:orinﬁ)&%ﬁa &akfallo%ﬁoWéHﬁ 't(? Fosth te perature and stir
benzhydryl - 3- (benzyl et hyl am no) - azet| {:P
overnlght it was cooled in an ice bath and then carefully quenched with
concentrated NH4OH to pH 11. The off-white solids that formed during the .

quench were collected by vacuum filtration. The aqueous mixture was then

+__

extracted with methylene chloride, the combined organic layers were
washed with brine, dried (Na;S04) and then concentrated, in vacuo, to afford
additional solids. The combined solids were stirred for 1 hour in ethyl acetate
(150 mL) and then collected by vacuum filtration to give -(13A-9)e (9.2 g,
74%) as a solid: +ES MS (M+1) 310.2: 'H NMR (400 MHz, CD;0D) 6 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,
TH), 3.44 (d, J= 8.3 Hz, 2H), 3.11 (d, J = 8.3 Hz, 2H), 2.47 (@, J=7.1Hz
2H), 1.10 (t, J = 7.3 Hz, 3H).

Preparation of Intermediate 3-Eth ylamino_azetidine—:i’-c@rboxv_lic Acid Amide.
Hydrochloride Salt (I-(13A-9)0: |

v
NH,

HN
O  <2HCI

I-(13A-9)
To a solution of 1-benzhydryl-3-(benzylethylamino)-azetidine-
3—carboxylic acid amide hydrochloride salt (1-(13A-9 )c; 0.66 g, 1.4 mmol) in

s,
i
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3-carboxylic acid am de hydrochloride salt |- 13A-9 c;
0.66 g, 1.4 mmol) in WO 2004/ 037823 PCT/ |1 B2003/ 004619
81 net hanol (25 m) was added 20% Pd(OH) 2 on carbon
(30% wat ewwr 0. 13 g). The m xture wasepl aced on a

WO 200483523 (r) shaker and then reduced (45 psi PRY/I1B2003/PGIGI
t enperature overni ght .81The mixture was diluted with
nmet hanol (200 m) filtered through.a 0.45 pmfilter
di sk, and then concentrated to a solid. The s residue

urated fromdiethyl ether, collected by vacuum

methafp] GEeanD VS SdRes AP aiO D kirey cathan (Ha waids). 1915).

The el 1A B R R “Ep et ks 940

“room igng@rgigre 0vemigh2. Hze ntlkdure Wastdiluted Witk rethahl (280 mi)
cﬁlter ativ solutlono
filteredh{h 0r4h i ek ghskiangidben icanaentsated to g anbidy he

e I PR

washedwdth) eth@hendihenidéedyds waeaopt aiforad (1BA-%
and t hén net hanol was

h )
. 98%): ARG Bﬁsf | it J\ﬁ@%?o%@ﬂ N 5D:C6) 890065, 4t
d fter the addit f 20%
| 300(q"‘@%C;DQZ on érbon&O‘zOO Wat B grg) et ﬁe 'm'X?Brg, 15

Memnaelgda snnmﬁauf ﬂébénﬂhﬁkﬁ%—éﬂﬂdélﬁmak@ﬁdﬁ@f&( 45
The m xture was

carboxf i anie K2SEvikades o, B0mme) hPedibarcld16a R0 -C
- was adge TP LION i BLET (08 01,10 A0 TREG RS DA Sonobiageg

to 2/3 woiurne o trskye thevethieeinamreenandtiesh metitaTol negusdded
esi due that was triturated

0 i d
to brind &3 Hborl fofineGo st mi i v Bhelsd e Umei on
After thb@fdﬁﬁbn%ﬁﬂﬂ% 0 6ntcﬁﬁﬁ ! fer d
L(1R) P2 g, gEhon (S0% uatbh 2891l Moflel
was plaged o 2 PRE® ﬁi@qumﬁﬂum khpsi)H-9-at 2oom
el ‘ et hano
temper%,;_ﬂ% ligéﬁ%?g) : i u?{b\%léélhﬂ:&?d {gph mgihano q&iﬁgAnp) a
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 I-(13A-9)f (6.3 g, 91%) as a tan solid.

Preparation of Intermediate 1-{9-(4-Chlorophenvl)-8-(2 4- d:chlorophenyl)-
9H—punn-6—ylkethanone (I-(15A-1)a):

/\\‘N

, N
N

=N
cl

Cl

I-(15A-1)a
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s2 A solution of

6- chl or 0- 9- (4- chl or ophenyi ) - 8- (2, 4-di chl or ophenyl)

9H purine |- 1A-1 d (202 ng, 0.49 mmol) and tetra

kls(trlphenylphosphlnqg pal | adi um(0) (60 ng, 0.049 -

mmol) in dlnethylfornan1de (1.5 M) was degassed and

to it was added tributyl-(1-ethoxyvinyl)-stannane (250
, 0.74 s mol ). The reaction m xture was heated to

%Q % Bﬁ{dﬁztg /Bctglﬂgpé-% ﬁorg%’ﬁﬂ]ywaﬁw%% dﬁ%h* glty jon of

9H- punaad (i An1 o (R02 TRg,2M49 tnhvdioledid fdrakedtin Ipfrfé)%ﬁﬁ iegur -

reaction was diluted with ethyl acetate a

pa"adwa@.@é&ﬁ%r@ga Qe mmah) in dw@@mlform@v@ (lebenl) earsbi ned,

d trated
dogastibd EROETATRY huohb hREG -SAMEVEIIRAR GRS [adid 77
mmol)pTTht eeaémmgnm&(peeway |heaﬁ=£‘d3’é0'i‘i @é hewtﬁ %?ﬁgar%tgg a%oéﬂ&%

c; afford the desired product |-
by TLG.58solution) ofids! ofHeD/erri. MQ_ImN‘wmlxwas ddded tetth‘eS) 8

| reactlo?n ’%ﬁﬁ(’_[)% J}j gl?fz he agtirf’gSCo%'g{rglqu]for ga’ourH{'gg re%%tloréw;g I 530

dilutedrwitip et iacetaté ahd tveaghedi witie waiter-THY Qlfg%?ﬁ‘t?@ﬁb?s @e[’@
i chl o(r phenirr) 9H puri ne-6-carbonitril
comblqe-}cfj efl 1\%@0.; Neraq, @qd copagntratedtto dryrma Tha c20de

'A maten@l% B{lﬁf ('% ﬁ_*t'(‘ %%‘EW%%’ %‘gﬁ%?i"éj 5@2*'@ O@yﬁg ﬁPX'eég.an“

acetatelbexamig as the $6vaht)toeafﬁ)rdtthe gl?glreatprﬁd&‘ct I-(15A-1)a (50
anmmoni um C nmo
mg, 25563+ BRI NS IR it T iR Sdciomirss qion) 9,114 D))

ontinued &

(s.3H)25 concentrated under reduced pressure and then
purified by flash chromatography using 30% et hyl
acet at e/ hexanes as the eluant to obtain the desired -

Pregarﬂfcﬁ%ﬁnténnécﬁé‘relg—%~@ﬁr§'oﬁﬂen%@—f’i#—d?‘&%r%e%%-l )
9H-purine-6-carbonitrile (I-(16A-1)a):

756 0 I o B REL Iy TAR D TR LR TE T L?iﬂ?‘i‘a%s'

g
& ;
=N

Cl
Cl
I{16A-1)a |
6-Chloro-9-(4-chlorophenyl)-8-(2, 4-dlchlorophenyl)-QH-purme .

. H1A-1)d (200 mg, 0.49 mmol) was dissolved in acetonitrile 5 ml) and stzrred |

at 0 °C. Tetrabutylammonium cyanide (236 mg, 0.98 mmol) and-1,4-diaza-
biCycIo[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 mixtl:ire was
concentrated under reduced pressure and then puriﬁed by flash

.chromatography using 30% ethy! acetate/hexanes as the eluant to obtain the

desired product 1-(16A-1)a (215 mg, quant): +ESI MS (M+1) 400.2: 'H NMR

e,
A
W
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WO 2004/ 037823 PCT/ | B2003/ 004619 83 (400 MHz, CDCl 3)
$9.09 (s, 1 H, 7.57 (d, J =8.7 H, 1 H, 7.45-7.39
(m 4H), 7.21 (d, J = 8.7 Hz, 2H). Preparation of

I nternmedi age C (9-(4-Chl orophenyl) - 8- «gw

WO 200403782 hl or ophenv0 s 9H puri n- 6- 01- net hyl apdTIEB2003/004619

(1-(16A-1)b): NON C BN 11 NHz -NC C 1416A-1)b

9- (4- Chl or ophenyl ) - 8- (2, 4-di chl orophenyl ) - 9H puri ne- 6-

carbonitrile 1416A-1)a (110 ng, 0.27 mol) was

di ssolved in nmethylene chloride (0.9 m) to and the
(400 86tz COfrlap 66108 (3,01 HY F .57 (i J sz, 18) UMUBUNBOY A, ade),
721&%dj\/| 837 EW&EIene chloride; 590 |, 0.59 mmol) was

£a Sdf b to the reaction mxture and stirring
continued at -78 Cuntil TLC indicated the starting

mat eri al had been consuned. Methanol (100 |I) was added
Preparationof Mtgtmediate 6-kuhChidrbpheedl8i(Gnt-airtidrbehemd)- ng

A ved. ~The r tion is mxture was
.QH—B LallbastiRbie, 164 te from1l MHO . The organic

| ayer was back- extract ed weth | MHC and the aqueous
| ayers conbi nedcl aqu ousy | ayers were then brought
to a basic pH wW'tH ' Nde and extracted
with ethyl acetate.~Fhe nic layers were conbi ned,
dried (Na2S™4), filtered, and evaporated to dryness
to afford t-he desired 20\ c ound I- 16A-1 b : +ESI M
(M+1) 404.4; 'H NVR (M09 , CD30D) 8 8.92 (s, | H,
7.69 (d, J = 8.3 Hz H, 7.57 (d, J = 1.7 Hz, -1 H),
753743(m 3H)C5.36(d J = 8.3 Hz, 2H), 4.40 (s,
Preparation of ItieArem ate N4-(4- chl orophenyl ) -6

P idin prlmdlne- 2545d|amne

%Ié %ﬂ@ B?"%m opseys-GbEprinetocabonidle 84
I-(16A-1)a (110 mg, 0.27 mmol) was dissolved in methylene chioride (0.2 ml)
and the solution cooled to -78 °C. Diisobutyl aluminum hydride (1 M in

methylene chloride; 590 pl, 0.59 mmol) was added dropwise to the reaction
- mixture and stirring continued at -78 °C until TI.C 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 extracted 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
(Na;S0,), filtered, and evaporated to dryness to afford thé desired
compound I-(16A-1)b : +ESI MS (M+1) 404.4; 'H NMR (400 MHz, CD3;0D) 8
8.92 (s, 1H), 7.68 (d, /= 8.3 Hz, 1H), 7.57 (d, J= 1.7 Hz, 4H), 7.53-7.43 (m
3H), 7.36 (d J=8.3Hz, 2H), 4.40 (s, 2H).

Preparation of Intermediate N4-(4-Chlorophenyl)-6-pyrrolidin-1-yi-pyrimidine-

4.5-diamine (I-{17A-1)a):
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15

20

Cl \' I N~NNH2 1417A-1)a

6- Chl or o- Nd- (4- chl or ophenyl ) - pyri m di ne- 4, 5-di am ne

141A—1 ) a (114 ng, 0.45 mmol) and pyrrolidine (1 m,
ess)wer e conbi ned and heated swith stirring at

WOZ“O“‘)ﬂ)‘@?’C for 2 hours. The reaction mixture R&I/IHRI03064519

with saturated NaHCOP*sol ution and extracted with
ethyl acetate. The organic |ayers were conbi ned,
dried (Na2SO4), filtered, and evaporated to dryness to
yield the deS| d conpound 1-0 7A-1a (131 ny,

guanti tat ive) rangés=norown solid: +ESI M5 (Mtl)
290. 3; HNI\/R(SOO 8 7.85 (s, 10 1 H), 7.45
(d, J = 8.8 Hz, 2 1426 d, NJ 8.8 Hz, 2H), 3.63

(m 4H), 1.96 (m 4H) Pmeparat/ on of i nt er medi at e
2- Benzhydryl -5-benzvl -2 5 7-triazasnirof3 4l oct-

6- en- 8-one (i - (29A—6£tﬁ)m:_®_15 1- 29A-6
é\l-'d)'f& h*bi'é n%%}i@gﬂﬂ)@ﬁ%%e@%%%mwﬁé ?H‘A -1)a %‘} 14

mg, 0.45 mhm pynah@mzmlmnbnaas?twaertmrﬁbmawﬁé&eac' d
3A-9 b; 3.03 16 mmol ) and heated to

with St*f."@ﬂ 3ha 50qu? &or 24*1%{% sThQ r@aemnsmecyy@sweﬁ dilutedowith ed
saturatéci‘ ﬁlaﬁ-l@%)gt‘ég@goﬁ | 3 eg\ﬁi al%nglo%‘csetv\gge:flcﬁs? \c')mgtﬁmc

layers v(&mmblnedndneat QNagSiDi)aﬁEdred and asaporitedith elrghdsicto

| solid (3.50 ification of the Mr WD 2004/ 037823
yield thg@es R?g)ﬁ‘ém 36@90%”@@&8\!%)9@% Grarge-40M

o ST I Cog STy

1H), 7.45, (d, 6298:8 HEINE 1.26 1)), 33288Hﬁzuw83(6@@nl\4rﬂ f@@QR) 3
aH) 8.66 (s, 1H), 7.59 (d, J = 7.1 Hz, 2H), 11 (m
* 13H), 5.12 (s, 2H), 4.44 (s, 1H), 3315(d J:9.76
Hz, 2H) 3.20 (d, J = 9.6 Hz, 2H). Preparation of

Intermadlate25 7Tr|azasp|rof3 4| oct an- 8- one - _
Prepara fe 2- 2.9, 7-triazaspirof3. 4Ioct-

‘;UQ(

-(29A-6)a
N N-Dlmethylformamade dimethyl acetal (16 ml, 121 mmol) was -

| 6-en-8-one {I—(29A 6)a)

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 NaHCO; with
ethyl acetate. The combined extracts were dried (Na;SOy), and |
concentrated, in vacuo, to the crude solid (3.50 g). Purification of the



Salt (1-(29A-6)b): HN--\ NH HN p -HC 10 1-(29A-6)b
To a solution of

2-benzhydryl - 5-benzyl -2, 5, 7-tri azaspi ro[ 3. 4] oct - 6=en
8-one (| +ggdOA-6)a; 1.83 g, 4.80 mol)

WO 2004/0a82hanol / net hyl ene chl ori de was add yemﬁgz(hsfdbiﬂ@
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in diethyl ether (10 m5). After stirring for 10
m nutes, the solvent was renoved, in vacuo, and the
resul tant hydrochl oride salt 15 dissolved in nethanol
(50 m). After the addition of 20% Pd(COH) 2 on carbon
residUes@va\Biotge ™ .Flﬁh 40Mecolihwising@s3 B! raethnenim Parr (r)

meth JeitsShiafte 2SrelnentAtRses I aaatla45 4 yAlawion Solc(3/%5ko,
0 al
02 e @ 7e2 M R FREGU AR ol

7.59 {dy J £u.dtHz] 2H)pTh4a9eT Har(et, P)@fsfm (s, mzafr;gosbm $430

(d, J-(n%dj%n?}“)aaﬁﬁsgg?f%% g’% 2H). 2, 4 41_4 33 (m 4H)

Preparation of Internediate
1 Benzhvdrvl 3-met hyl am noazetidine 3-carbonitrile
aediathl.2,5, 7y aspitof2 8]o8tan-BRIME], Whihbdhloride

Salt (I LU/11114619 86 1-(29A-7)a To a solution o
—(—fggéﬁéﬁbdrylazetldln 3-one (2.13 g, 8.98 mol) in
- methanol (17 m) was zmldegl nmet hyl am ne hydrochl ori de
- (1.21 g, 18.0 mmol) d tfjpen acetic acid (1.03 m,
18.0 nmmol ) at roomyke ature. After stirring s for 5
m nutes, solid KCN (1.1750, -d&. 0 nmol ) was added and

the m xture was heated to 60 C for 19 hours. The

reacti on was cool ed; |-{28A-64bi d product was collected
and t hen

LS5 o LA e B354 b ot odner

8-one @qk0A-6)8; 383y, 4188 MirhbAliA YstharBfmethylene chloride was

added excess 1 M HCl in diethyt ether (10 ml). After stirring for 10 minutes,
the solvent was removed, in vacuo, and the resultant hydrochloride salt
dissolved in methanol (50 mi). After the addition of 20% Pd(OH), on carbon
(50% water, 1.1 g), the mixture was placed on a Pan® shaker and then
reduced (50 psi Hz) at room temperature for 22 hours. The reaction was

- filtered through a 0.45 pM disk, and then concentrated, in vacuo, to give a

gummy solid. This material was triturated from methano! to afford | -(29A-6)b

(450 mg, 47%) as a tan solid: +APCI MS (M+1) 127.9; 'H NMR (400 MHz,
CD40D) § 4.51 (s, 2H), 4.41-4.33 (m, 4H) |

Preparation of Intermediate 1 —Benzh vdryl-3-meth ylammoazettdme—

3-carbonitrile (I-(29A-7)a):

HN"

I
g



M5 (M+1) 278.3;1H NWVR (400 MHz, CD2Cl2) 3 7.43 (d, J
7.5 Hz, 4H), 7.29 to (t, J =7.5 Hz, 4H), 7.23 (t, J
7.3 Hz, 2H), 4.45 (s, 1 H), 3.55 (d, J =7.5 Hz, 2H),
wu awavdald (d, J = 7.1 Hz, 2H), 2.40 (s, 3H). PBieastalioenof
I nt er nedi at e 1- Benzhy@svl - 3- net hyl am noazet i di ne-
3-carboxylic Acid Amide (I-(29A-7)b): NH NI-12 \ ~ NJ
1\ O 15 1-(29A-7)b A vigorously stirred solution of
1- benzhydryl - 3- met hyl am noazeti di ne- 3-carbonitrile 1-
29A-7 a; 2.10 g, 7.3428¥eT)a i n nethyl ene chloride (25 .

it & snilaror -BaRgidiazonginione GRS BeH oM it ur
methangPEt Pi AUES nLBoUah S BB GFOBREALY (F K] 4 b'omol

In“an i ce
and theoaaceatlulao;d cLed ohle A8 m1mo!¢ ahomrh temned raNtdE A Rer gtirtidd .

s fors mifiiies, sat KEN T 425 a8 Fmehiooi¥a angis soriurang

was heét@@rto Wﬁ%}tg%ﬁgﬁso@eﬁ?‘gg@% g@sa(fcfcgéd tég@.@éﬁ?yct

was co!@&dsgy MasnRn(flpationzinsedagith niethanal, @nd then dried, e,
vacuo, t‘é::%ﬁorg I-ig é%?)a%a{ﬁ Z:oﬁ;d};'%s 4?21’-@7501@, &W&a@q{)‘ 41-5%;3

1 2 3
S e

w0 {J= 75 Ban4H).dt.23 (& JreT I3yHz22H), 74 4bi(az tidpi3.663dAT & 7.5 Hz,

2.5 G TR A oty 0,

nmol ) was

Preparation of Intermed!ate 1—Benzh ydrvl-3—methylammoazet:dme—
3-carboxviic Ac:d Amtde (I-(28A-7)b):

15 .
I-(29A-T)b

A vigorously stirred solution of 1-benzhydryl-3-methylaminoazetidine- -
3-carbonitrile (1-(29A-7)a; 2.10 g, 7.57 mmo) in methylene chioride (25 mi)
cooled in an ice bath was treated with H2804 (4.0 ml, 76 mmol), dropwise.

20  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_NHl,OH- to pH 11. The mixture was extracted with methylene
chloride, the combined orgahic layers were dried (Na,S0,) and then

_ concentrated, in vacuo, to afford 1-(29A-7)b (1.2 g, 54%) as an off-white

- 25 solid: +ES MS (M+1) 296.3; "H NMR (400 MHz, CDsOD)86741(d,J=7.5

| Hz,4H), 7.25(, J=75Hz,4H), 716 (t, 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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.15

20

conbi ned with

1- benzhydryl - 3- net hyl am noazeti di ne- 3-carboxylic acid
am de 1- 29A-7 b; 153 ng, 0.52 nmol) and heated to
reflux. Al r 3 hours, the suspens;_locyas cool ed and

woO 2004@31828Ct ed Trom sat urated agueous Na g) Shiho
acetate. The conbined @xtracts were dried ?ﬁag 84/{)

and concentrated, in vacuo, to afford 1- (29A— 7) c as

a solid (152 my, 96%: +ES NS (M+l) 306.3:' H NVR (400
MHz, CD3OD) 5 8.42 (s, | H), 7.47 (d, J = 7.5 Hz,
4H) 727(t,J:75Hz 4H) | 7.17(tJ:7.5Hz

. J =

= . 4 .- a5kt ¥ v o, fi
ﬁ_en_gmﬂg@mﬁ l\/bt hyl -2 5 7- tri azaspl rof3 4] oct an

8-one Hydrochloride Salt (1-(29A-7)d): NH - HN O HC
[-(29A-7)d 20 To a solution of

2-benzhydryl -5-methyl - 2, 5, 7-FTNazaspi ro[ 3. 4] oct - 6-en
8-one |- 29A-7 c; ) g, /07619Nmol ) in methanol (30
m) was added 1 AN etihyl ether (1.3 m).
After the addition of 40% Pd(@H) 2 on carbon (50%
water; 95 ng), the m e was placed on a ParrO
shaker and then red (50 psi H2) at room
tenperature for 5 hou The reaction was w w WO -

2004/ 037823 PCT/lBZOEZé 604819 88 filtered through a
0.45 M disk, and the trated, in vacuo, to give

N l\amméthy’fbmﬁamﬁié OdnAachal ) pﬁ{ﬁ YmdiNAS?, o

as an

combnn,gcg w}éﬁ? L@q@)@wlimnmdenﬁﬁoatendm‘@@a@rwxﬁl&&:d( d, J
amlde}!-g_ Q-T%?%wlg,ﬁ 5o ég%n’_& hpa}gcgpar,egyycoﬁﬁgw hours,
the suSpénsicives apbRIANS ekt?aéle@!'f?&}hoééwﬁ?éw byiEotis RIRHPAX
with etgu- uertlatre]aeT é%_on*)nbmed extracts were dried (Na,S0,), and
concentrated, in vacuo, to afford |-(29A-7)c as a solid (152 mg, 96%): +ES
MS (M+1) 306.3; "H NMR (400 MHz, CD3sOD) & 8.42 (s, 1H), 7.47 d, J=75
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-triazaspirof3. 4Ioctan-8~one |
Hydrochloride Salf (I-(29A- 7)d)

~
N
NH
HN T
O *HCI

I29A-7d |
To a solution of 2-_'benzhydry1-5-methyi-2,5,7~triazaspiro[3.4]oct-6—en-
8-one (1{29A-7)c; 189 mg, 0.619 mmol) in methanol (30 ml) 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 Hy) at room temperature for 5 hours. The reaction was
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NC d 10 1A-1 Sodium (7 nmg, 0.3 mml) was
di ssolved in isopropanol (1 m) and to it was added
6- chl oro- 9- (4- chl or ophenyl ) - 8- (2, 4-di chl orophenyl ) - 9H
purinewyg 1A-1 d (30 ng, 0.07 mol ygpAfter stirring at
WO 2004/038838 t enper at ure overni ght, the reacti orPCu/H2MOANES
evaporated to dryness #nd extracted into ethyl is
acetate from saturated agueous NaHCO3 sol ution. The
organic layers were °~ conbined, dried (Na2SO4),
filtered, and concentrated to dryness The crude
filtered deodgle avés i dfskednd nhen Thocemtegtadalni vacyw, ab givesang
ene_chl oride as the solvent to

) h |/
solid. {ureiiah #oi diefhbain relotded - Loihalia1 2 ma. e pes s

off-wh ﬁé‘ sgfgd glyliéltsﬁ?[\/@t'ﬂ“ f ?4 r e Whjq Sglr“g{]lg ¢ %bé?%glgga

d.J= aﬁerIO Hzem-t)rnnm(at esn)umeh(e; by 12, stmt@rzmp 274 gg LBH)e
hydr ochl ori de salt of conpound JA-1 ny, +ESI

M5 (Mr1) 433.4; 'H NVR (400 Mz, 00300) 6850(3 1

' 7.64 (d, J =8.3 7.55 (d, J = 1.7 Hz, |
E)o_, t;ﬁ49@:~ 45 (3H), gxﬁ’p{éﬂ (

:91HZ 2H), 5.73

9H. WO 2004/ 037823 PCT/ I 82003/ 004619 .
U s |isted in Table 1 bel ow were prepared using

procedur es analogous to tbgée descri bed above for the
synt hesi s of nd JR- sin the appropri ate
starting mat ef | ;Eagﬁa able commercially,
prepared using. rat"l ong we?l -Known to those
skllledlnthe5art of~Prepared in a manner -

anal ogous to routes ge€ribed above for other

i ntermedi ates. The @ ofls |isted bel ow were.
isolated initially A\ ¥he free base and then
general |y converteg’to their correspondi ng

hydrochl ori de salt”™ for testing. Table I NN C ./
N1/ 1. 1A-1

Sodium (7 mg, 0.3 mmol) was disso‘l\_réd in isopro.panbl (1 ml) andto it _

- was added 6-chloro-9—(4,-chlorophenyl)-8-(2,4—dichlorophenyl)—QH-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 agueous NaH003 solution. The organic layers were

combined, dried (Na2804) fi Itered and concentrated to dryness The cwde )

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 HCl in
diethyl ether, stirred, evaporated to dryneés, and then triturated in diethyl
ether to afford the hydrochloride salt of compound 1A-1 (8 mg, 26%): +ESI
MS (M+1) 433.4; 'TH NMR (400 MHz, CD,0D) 5 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) 734(d J=91 Hz 2H),
5.73 (septuplet, J = 6.2 Hz, 1H) 1.48 (d J=6.2Hz, 6H)



OR } N10 Ar Example Ar OR M5 No. (MrH) + 1A-2
2, 4-di chl orophenyl -Owve 405.4 |1A-3 2,4-dichl orophenyl
-OEt 419.6 | A-4 2,4-dichlorophenyl -0-n-Pr 433.4
| A-5 2, 4~gipChl orophenyl - O n-Bu 447. Qggxanple 2

WO 2004/0582par at i on of 6-tert-Butoxy-9-(4-chl or opbemyions/Bassdy
4-di chl oronhenyl )- 1s89H Aurine (2A-1): N*N N -N
frci C 2A-1 90
6- Chl or 0- 9- (4- chl orophenyl ) - 8- (2, 4-di chl or ophenyl ) - 9H
% ne 1- 1A-1 d, potassiumtert-butoxide (20 ng, 0.15

qorapaunds liséeo) v Bélleanbélow wbye pparedwkinged and
ature, The

oo R e BB S B B (e
Compoufil dBel using d ééﬁrb%ﬁatess!a%ra’gt; ﬁkﬁ&h Qrﬁ{léﬁ &rd b09able

sat ur at ed aqueous lon. The organic |ayers
commegeially c praparediusing ipeepanatiosowell- Kndww tethosarskilled in the

s ateor RREIET s i e B B

mtermamamntrhérmﬂpduﬁag listddobélee werd i%@laﬁ@&i %ﬁf‘éu;}é& ?Mﬁ e
+

| e compound 2A-1 as a yell ow oil
base a'aqih%n gENRIGHY Caoverigg to ih@'@@'&@p@@@Bﬂl‘@phbnﬂp salt 64
fortestﬁ]., J=83H, 1H, 7.55(d, J =21H, 1H,
49-7.44 (m 3H), 7.34 (d, J = 9.1 Hz, 2H), 1.77 (s,
9H). Exanpl e 3 Pr.epafMaiblen of
6- (9- Benzhvdi yl azeti di n- 3y|oxy) 9- (4-chl or oohenyl ) -
NN

\Q)Yk

10

Example Ar OR MS
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
1A5 2 4-dichlorophenyl O-n-Bu | 447.0

Example 2

Preparation of 6-tert-Butoxy-9-(4-chlorophenyl)-8-(2,4-dichlorophenvyi)-

15 9H-purine (2A-1):
NN
@ W R ,k
~N 0
==N

Cl

Cl
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i5

20

25

1s 8-(2,4-dich(orophenyl)-9H purine (3A-fl: Oi C [/
NON JjN NN clI cl 3A-1 To a tetrahydrofuran (1 m)
sol uti on of 6-chloro-9-(4-chl orophenyl}

- =~ 8<(2, 4-di chl orophenyl ) -9H purine |- 1A-1 ¢3018BmwsGuQ%3

mml ) and 20 1-benzhydP¥l azetidin-3-ol (53 ng, 0.22
mol ) was added potassiumten= butoxide (24 ng, 0.22

nmol ). The conbi ned reagents were stirred overni ght
The reaction m xture was

t . anbi It t .

. b%@@ﬁ#‘gg(ﬁéﬂﬁg%%bgyﬁés%s@'ﬁ‘rﬁﬁc'ﬂlﬁ@mﬁw&%lwif@d ract ed
-(1A-1hdnt : t | ut ion.
LA i A 09 1 PSR G
ml) were ¢ermbined amdisthBed oaporighteat ambibny tanperatiiee, CTHEE
reactioB g WS B &) J0MoRS Brabingrichidhiecyas axtrasterl C
. ; il | i d ,
into ethyl abEtalS Frdeh §§(m5ﬁbﬁ?é&iddﬁ§£%lﬂ@2%_%@6ﬁa ';*Q@foggﬁ@ﬂ A

solvent to give title conp
layers were comhingd, dried tbiasB Oa), filteredyeir/éeamoratidot de/nees.

The e iifict s R vt Ateadein ¥imsepaiatie BiGa in

plote usihng U methbrRoUhEIRY ehibrit Slwre iy U ght °!,

compound 3A-1 (14 , 319 : +ES
wmpomw@eﬁb@s Iﬂ-k‘?"oéifﬂbg)%%l M.é%(M’("Is), 447 .8) 'H NMR-(4080\ViHz)

CD:0DES 46 s, 7.6 of = Big B2 sl fddck Ut 80 P P c 2

7.49-7 e (3K B.3a1(@paeesl 14$2, 1EH), 407 P eRgur es anal ogous to
those descri bed above for the synthé€sis of Conpound

3A-1 using the appropriate starting materials which
are avail able coméxangleyd prepared using

Pregara‘?irgﬁﬁﬁreel-}- s_well - kng ohse Kk Iednthe art,

et Te Ao ae Rheiylliecr i bed
8-(2, 4-didiierephenyrepurihd(gargdi at es. The conpounds |isted

Cl
- 3A-1

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 mmolj and

~ 1-benzhydrylazetidin-3-ol (53 mg, 0.22 mmol) was added potassium teri-

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 acetéte from saturated NaHCOa
solution. The organic layers were combined, dried (NazS0,), filtered, and

- evaporatgd to dryness. The crude product was purified by chromatography

."";"‘ ‘\
L

L 3

s

I ~
G
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1s base and then generally converted to their
correspondi ng hydrochloride salt for testing. Table 2
N"N N/ -R NAr Exarrple Ar -OR M5 No. (Mty) 3A-2
4-di chl @@ophenyl 488.4 O 3A-3 2, 4-gchl or ophenyl
wo 2094/*3‘1’*3“"«323544 4 N Me. OMe Me Me WO 2004/ 037828CT/IB2003/004619
PCT/ 1B2003/ 004619 92 ¥xanple Ar -OR M5 No. (MtH) +
3A-4 2,4-dichtorophenyl | 502.4 N "o D 3A-5
2 4 di cht orophenyl Me 488.4 1N O f3 3A-6
di chtorophenyl ~N\ 488.4 O 3A-
on a péégraréaitlgﬁt g%BIﬁgenywngrQ%gnthngl/metWQBe chloride as the

SOIVGI‘? 16 U HLESRPEING 3227 2% Ssind oft” H'S%E‘l}t%rnogﬂ%gyrha 2’
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 3A-1 (14 mg, 31%): +ESI MS (M+1)
612.2; '"H NMR (400 MHz, CDs0D) & 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 a manner analogous to routes decribed above for other
intermediates. The compounds iisted below were isolated initially as the free

~ base and then generally converted to their corresponding hydrochioride sait

for testing.
Table 2
NN
cl '
= \

Example Ar o -OR MS
No. B (M+H)*
3A-2 . 2,4-dichlorophenyl N e 488.4

x L
Q .
3A-3 2,4-dichiorophenyi M. e 544.4
N,Me )
A, Me
Me




0 3A-10 2, 4-di cht or ophenyl
2, 4-di cht or ophenyl [:

N 528.0 1,
SIN~ 514. 8 Exanple 4

3A-11

WO

2004/ 037823 PCT/ 1 B2003/ 004619 93 Preparati on of

9-(4-
WO 2004/0§7823 r ahydr of ur an

cl

Gggor ophenyl ) - 8-
~1 NO- N C

(2 4-dichlor ny0- 6

®2 4A-1 5

2-yl mei hoxy) - 9H pur i ne pCAABRIG3/0MRNYY

9- (4- Chl or ophenyl ) - 8- (2, 4-di chl orophenyl ) -9H purin-6-o0

1A-1 (100 ny, O.
2- br ononet hyl -t et rahydrofuran (42 ny,

255 mmol ),

0. 255 mol ),

and

ErarCes]
- Nower

Um car bonat e (85
hyl f or ki de (5
ni ght .

Ik

0.26 mmupl ) were conblinéd 11
) and hH&4ted to 100 C MS
The reactlon m Xt ure was dlluted ﬁNHﬁﬂ

ety
3Avhs
dryn
prep
as t

16% ;

Hr 2 dedichlmpGaonyl i
PSS,
arati ve TLC pl ate
he eluant to yie
1H NVR (400 MHz
=83 Hz, 1 H)

acetate allu Vde'IICU V\II lI]_UI I e,

The crude majeri al

IIIC7U
¢ filtered, a
was putified o
usi ng 75% acet
d title coppound 4A-

CD3ODM08 852 (s,

evapoi at §02o

1 (20 ng,
b4
1 Hz 11

garrrTl ayer

a
t e/ hexangs

1H, 7.
H).

) %50- i

ITHt

HCI/dioxane

2.20-1.83 (
i n nmethyl ene
evapor at

J»-u nh M-aoUHAR-{-0—V

rlm

7.49 (d._ ) =
34 (d, J =

(m | H, I!\é‘(ml

2
7 Hz, 2
4 )

BT,

m 4H). A's i on of
cmoqge s jtreat e
ed to dfyoress~then f

SILGOWF
[ ist
pr og
synt

ound-didtofsphibh
ed in Table 3 bel

edur es anal ogous
hesi s of

OW wWer e

o) thgg%

epar ed. usin
cri bed ab

t he
1 with 4 M

J
bve for the

el-d-t-he hur}rnr\hl orl : i
VS (N%l);:jS 2. 20 The gggmouhds

3A-7

2,4-dich’l_orophenyl

NIMIE
M S

o

474.0

3A-8

2,4-dich!or0phenyl

0

550.2

3A-9

'2,4-dichlorophenyl

O

502.4

3A-10

2 A-dichlorophenyl

N =

528.0

3A-11

2,4-dichlorophenyl

S

'514.8

Example 4

irt her dried
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Compound 4A-1 using the appropriate starting materials
whi ch are available commercially, prepared using
preparations well-known to those skilled in the art,

or prepar } N a manner anal ogous to 1 es decri bed
wo 200408 for oOother 25 internedi ates. The n‘q}qlg% LSt
bel ow were isolated inigsjally as the free aséoagﬁ@“'elg

then generally converted to their correspondi ng

hydrochl oride salt for testing. WO 2004/ 037823

PCT/ 1 B2003/ 004619 94 Table 3 NN C / NI / OR
Preparatibh AF 9-(@x@hpkepny) B MB-didlorddsiy))-6-(thrahydrofuran-

2,,4-di chl orgphenyl 0 0 4751 4A-3 2,4-di chl of ophenyl
2-viméthowy)-Shbpurine (A 15 4- di chi orophenyl 0 477.2 O 4A-5

2, 4-di chl orophenyl 0 489.2 4A-6 2, 4-di chi or ophenyl
hII
ep

OVe 493.2 0 Qve 4AA.7 2NEZhIrophenyl -OEt 385.2 4A-8
- 2-chl orophenyP] - 371 -9.2-hi orophenyl F 439.2
O--"(~F F Exa 5 at {on) of

—

9- (4= Chl or ophényl ) - 8- (272 di chl oPoghenvl )-6 (2,2 2

trifluoro- ethoxy)- urine (5A-9): WO 2004/037823 '
PCT/ 182003/ 004619 cl
Cl
4A-1

9-(4-Chlorophenyt)-8-(2,4-dichlorophenyi)-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 (NazSQy),
filtered, and evaporated to dryness. The crude material was purified on a
preparative TLC plate using 75% ethyl acetate/hexanes as the eluant to
vyield titte compound 4A-1 (20 mg, 16%); 'H NMR (400 MHz, CD3;0D): & 8.52
(s, 1H), 7.64 (d, J = 8.3 Hz, 1H), 7.49 (d, J = 2.1 Hz, 1H), 7.50-7.44 (m, 3H),
7.34 (d, J = 8.7 Hz, 2H), 4.88 (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 synthesis of

- Compound i&.ﬂ_ using the appropriate starting materials which are available -
commercially, prepared using preparations well-knoWn to those skilled in. thé :
art, or prepared ip a manner analogous to routes decribed above for other |
intermediates. The compounds listed below were isolate& initially as the free

- base and then generally converted to their corresponding hydrachloride salt

for testing.



99 N CI10 NI OF NF C C 5A-1 Potassiumtert

butoxide (1 Min THF, 0.73 m, 0.73 nmmol) and

2,2,2-trifluoroethanol (2 m) were stirred at room

. erature and to this 5 m xture was added
WOZOOJ"%}%%I or 0- 9- (4- chl or ophgpyl ) - 8- (2, 4- di chl oF GEHBHRPpAH-H612

9H purine I- 1A-1 (100 ng, 0.24 mmol). The reaction

m xture was stirred at roomtenperature for 3 days

t hen quenched with H20 and diluted with chloroform

The organic | ayer was with brine, dried
(Na2s®™4), filtered, and concentrated under reduced
pressure. The crude produ to purified by
preparative TLE us 20% pth acet at e/ hexanes as the
eluant to give t| (20 mg, 17%:
+APCI M5 (l\/H-l) 473: 400 MHz, CD3COD): 5
8.58 (s, 1 : 764(d , 7.57 (d, 1 H, 7.50-7.41
(m 3H), 7. 36 (d 2H) , Ar5 23 (q, 2H). 15 Exanple 6
Preparatiom of —S={(4—tht-or-ophenvi-j—8—(2
Exampleéi chl or ophAnyl )-9H purin 6 vI-OR cycl ohex\l anyse
Ng.6A-1): NN N1 -NH cl ci 6A-1 20 N
or-6—9—{4~chlorophenyi)-8-(2 4-dichlordp enl.‘ -9H

4A42ur i ne2 4ldicAlbrdpKbryBO[ M, O. 07 m’r@l) and 475.1
cycljohexylam ne (0.3 M) were C‘Eg‘g]ed i n]et hanol
(0.9 mM) and heated af 60 C for m nut es| The

readti on m xture was| concentia®ed under afstream off
N2..and then extractedl into ethyl acetate

4A-3 2,4-dichlorophenyl _ \;\OA\/OMe 449.1
4A-4 2,4-dichlorophenyl | .. o 477.2
ﬁﬁ‘o/\g D

8]

4A-5 2,4-dichlorophenyl é( ‘ 489.2
2e

4A-6 2,4-dichlorophenyl - OMe 493.2
| | 3{0/\)\01\&3 |

4A7 | o2chiorophemy | OBt | s@sa2

4A-8 2-chlorophenyl . -OMe : 1 371.2

4A-9 2-chlorophenyf 439.2

\“'f\o ’\gt-“

Example 5
5 - Preparation of 9-(4-Chlorophenyl)-8-(2,4-dichiorophenyl)-6-(2,2.2-trifluoro-
ethoxy)-9H-purine (5A-1): | '

Dt N
Wi
i



WD 2004/ 037823 PCT/ |1 B2003/ 004619 96 from saturated
NaHCO3 sol ution. The organic | ayers were conbi ned,
dried (Na2SO™4), filtered, evaporated to dryness, and
then purifeggd by preparative TLC usi 1‘?25% et hyl

WO 2004432823t e/ hexanes as eluant to obtain title RamRovfhoss1o
6A-1. A solution of thewsmaterial in nmethylene chloride
was treated with 5 excess 1 N HCl in diethyl ether,
stirred, evaporated to dryness, and then triturated
in diethyl ether to afford the hydrochl oride salt of
conpound 6A-1 (9.8 ny, ), as a solid: +ESI M5 (Mtl)
472.6; 1H NVRgy AD3OD)E 5 8.40 (s, 1 H),
7.66-7.60 (m 2H\ 7Z-38 qsm\\aﬁ), 7.53-7.50 (d, J
= 8.8 Hz, 2H), 3. 1H) 2.12 (br d, J = 11.9
Hz, 2H), 1.94 (br d, to 13.0 Hz, 2H), 1.78 (br d,
J =14.5 Hz, 1 H),
listed in Table 4 bekeiv were prepared using
procedures anal ogotiS to those descri bed above for the
synthesis of Conpound 6A-1 using the appropriate
starting material s whi B8A-hre avail able 15

k
PRTRSGHA M BAPRRA 4 L9 CES R’ 8 Phha 1o
2,2, 2-tdfkavrogthandl @ mi)ﬂrveae sld?wd berbarhaemplepstupé BAA to this
ounds listed bel ow were

E t
s misturd QR TR SRl S PP b S4Edesiehrontany:
) i . o
oH purﬁl@?o‘?\ 1or| de sglt gcbé lg]rn‘i @g;?’h@%ﬁg@&#ﬂ%ﬂ% waﬁf'hrrﬁd \'N
at room teqpRreratuye fox 3 daysrthen WRBRNCME With HeO®hard dilutédwith

chioroféE% ?f‘é‘%@ﬂggﬁéxé was Wasﬁglddﬁ%h %ﬂ dngg) lgig2084 / S ?7823 |

filtered, and concentrated under reduced pressure. The crude product was R
10 purified by preparative TLC using' 20% ethyl acetate/hexanes as the e!uant '

to give title compound 5A-1 (20 mg, 17%): +APCI MS (M+1) 473.1; *H NMR

(400 MHz, CD3OD) 8 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
fod) Preparation of 9-(4-Chlorophenyl)-8-(2, 4-dichloronhenvl)¥9H-pur1‘n-6—vll-
cyclohexylamine (6A-1):

[\{&N /O
Cl@ _ /y‘\
- N
N H

=N
o
cl
6A-1
20 6-Chloro-9- (4 -chiorophenyl)-8-(2, 4-d|chlorophenyl)-QH-punne

(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 undef a stream of N, and then extracted into ethyl acetate



97 6A-3 2,4-dichlorophenyl -H 460.5 00 6A-4
2, 4-di chl orophenyl -H446.5 H 6A-5 2,4-dichl orophenyl
- H 446.5 6A-6 2,4-dichlorophenyl -H 473.6 ON, M
| e~é Preparation of |-f9-(4-ChiggF0-phenyl)-8-(2
w02004/997 ns}gm or o- phenyl ) - 9H—guri n-6 yn- PCT/IB2003/004619
pi peri di ne- 4-carboxylié®acid Ethyl Ester (7A-1): NN N

NI~O\/ Clo 5 C 7A-1
6- Chl or 0- 9- (4- chl or ophenyl ) - 8- (2, 4-di chl orophenyl } 9Hp
- A-1 3 , 0.07 1),
from sathidh€a NatCol sauiighol he SiaRhiodeVie Warerombinedmglied. 22
NasS
(NazSOWEfleroanevararatedtb A e, hd thelk RHIREbY pl&iatye,
TLC us{ig,28% qthwl a@%teta/hﬁxanestaﬁ eluzas to cbtuin nitleaioﬁfﬁbomﬁifr a
d.th t to eth t at
6A-1. R SBRARCH e rBllCraNE SIS Sloidraves Hhates Withe: s
5 excessWdﬂQ—lCDiﬂMn@ﬁﬂd etier eflirrdd %Qé}ateﬁ tb‘o?gﬁgss ea\fﬁin%_%t ed
ratir've

drynes and then purified by prep
f"t”faf%ds!nrﬁfge Athen o afforidthedsdroehleridel sati ofecarapelindBia-1 0

0 gAYt Uiy SESPIROHRS {72 AL G
CDsOD}: L8 smuwat—lwvsl?fso o8, DERaT %@ms‘i@@ﬁf% 33ty 51?'(? Ly

diethyl ether, stirred a evapor drynéss

=88 Hydighe. wébwdﬁum b2 {(dedsdF1 69 HErR)ridod ford( 24 g,

10 130Hzfgfz@ 28y acy gdgqséffz 1%9“@:%’16%33? A
7.56 (d, J = H), 7.50-7 45(m3|—|) 7.34
'I%e compounds listed in Table 4 below were prepared using |
~ procedures analogous to those described above for the synthesis of
Compound 6A-1 using the appropriate starting materials which are available
15 commercially, prepared using preparations well-k-ndwn 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 ihitially as the free
base and then generally converted to their correspondihg hydrochioride salt =

for testing.
20 Tabled
R1i
SN
Cl
>—-—N
Ar
Ex. A | Rt |  NRR MS
No. | (M+H)*

6A-2 2,4-dichlorophenyl -H ;(,O 458.5

I :
Nt
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15

sJ=28.7Hz, 2H), 4.15 (g, J = 7.1 Hz, 2H), 3.68 (v

br s, 2H), 2.85 (m 1 H, 2.16 (m 2H), 1.89 (m 2H),

1.25 (t, J = 7.1 Hz, 3H). The conpounds listed in

e 5 bwow were prepared using preeedures

WOZOO*’"-éIﬂggPogous to those desgribed above for tRETEYHIOREE{64

of 10 Conpound 7A-1 us’?Tng the appropriate starting

materials which are available commercially, prepared

usi ng preparations well-known to those skilled in the

6A-3decr ihediicthiorophbayl ot her-H i nt er medizat es. The fogpeunds
lilsted bel ow were isojated ipitiallyw asythe free bage
amd then generally copverted| to theilr cgrresppndi ng
hydrochloride salt i for testing. le 5 NLN
¢ VA ﬁj-JNRR' N A BEX, No. Ar RT—=-NRR—1
6A-47h o Z4-ichlempbesyheny! -HH 4p2. oﬁ;x%gyg 1| 44651
2] 4-di chl orophenyl -HN~N 45[7.1 " Ne WO 2004/ 037823
PCT/ | B2003/ 004619 99 Ex. No. Ar Rl -NRR M5 | (M+H) +
T4 2 a—dircthtoroptenyt—#H~—5062-5—H

IJUZ. O T

6A-5 2,4-dichlorophenyl -H R 446.5
6A-6 2,4-dichlorophenyl -H N 473.6

&

"~

Me

Example 7
Preparation of 1 —[9—(4—Chlqro—phenyl)-B-(2, 4-dichloro-phenyl)-9H-purin-6-vi]-

- piperidine-4-carboxylic acid Ethyl Ester (7A-1):

NN
ci |
NaW e U
—N O\//
cl o
CI
7A-1

6-Chloro-8-(4-chlorophenyl)-8-(2,4-dichlorophenyl)}-9H-purine -
I-(1A-1)d (30 rﬁg, 0.07 mmol), piperidine-4-carboxylic acid ethyl ester (34
mg, 0.22 mmol), and triethylamine (20 ui, 0.29 mmol) were combined in
ethanol (1 ml) and heated at 70 °C for 2 hours. The reaction mixture was
concentrated under a stream of Ny and then extracted into ethyl aéetate from
saturated NaHCO; solution. The organic layers were combined, dried
(Na2S0y,), filtered, evaporated to dryness, and then puﬁﬁed by preparative'
TLC using 4% methanol in methylene chloride as eluant to obtain title
compound 7A-1. A solution of the material in methylene chioride was



7A-5 2, 4-di chl orophenyl -HO OEt 530.4 N 7A-6

2,4-di chl orophenyl -H 484.4 H 7A-7 2,4-dichl orophenyl

-H Oet 490.8 H O 7A-8 2, 4-dichl orophenyl -H432.0 H
vwu covevpPe9 2, 4-di chl or ophenyl -H N OWw 462.0 i »rdH/R40wdQo1y

2, 4-di chl orophenyl -H®04.8 XNOw H 0 7A-11

2,4-di chl orophenyl -H 460.0 N /X\ H 7A-12

2, 4-di chl orophenyl -H 446.0 'X N H WD 2004/037823

PCT/ 1 B2003/ 004619 100 Ex. No. Ar RL -NRR M5 (M+H) +

treatedwnexeems diN HIGY irogdiediny lethét, €Xifd8.chd evaporated {6A- 14

drynes3 16 afipfh i GRGrIPrd pisal 4T Gompaurisl AL (R4moP5IERY

a solid- FESPP(MM) 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, .
5 J=8.7Hz, 2H),4.15 (q, 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 weli-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
15 for testing. |

Table 5
R1

N
|l

Ar }
Ex. No. Ar R1 -NRR’ Ms
. ™ +H)+
7A2 | 2.4-dichlorophenyl | -H | 462.0
' ' >‘C /k/OMe
N
H
7A3 | 24-dichlorophenyl | -H \;;t? AN 457.1
Me




H 7A-17 2, 4-dichl orophenyl

2, 4-di chl or ophenyl
2, 4-di chl or ophenyl

2,4

-di chl

phenyl

WO 2004/@7423di chl or ophenyl

PCT/ 1 B2003/ 004619 10199 Ex. No. Ar RI
7A-22 2, 4-di chi or ophenyl

-H 430.0 =No
-H 0 oMe 504. 4
-H 476.0 )yOwe
-H 446.0 N1Y

-H 474.4 H 7A-18

7A-19
7A- 20
H A-21
H w

Me 7A-24.

HONA208/dd61
“NRR M5 (M+H) +
“H 488.8 N H 7A-23

2, 4-di chi orophenyl -H Me 472.4 |/
. 2. 4-dichiorophenyl -HH461.5i H O 7A-25
4- di chi or,gphenyl HA474.4 H 7A; ,
Ex. N%’,'4-di chi of‘gphenyl -H'517.2 0 H 7A MS .
2, 4- di chi orophenyl |-H C-0 503. 2 (M+H)
7A-4 2,4~dichlorophenyl -H r’\ , 502.5
WY
H 0
7A-5 2 4-dichlorophenyl -H Oy, -OFEt 5304
Ry
7A-6 2,4~dichlorophenyl -H @ 484.4
X'}‘
H
TA-7 2 4-dichlorophenyl -H 4980.8
R OEt
)
H O
7A-8 | 24-dichlorophenyl { -H '
‘ pheny e 432.0
H
7A-9 | 24-dichlorophenyl | -H ~ OMe 462.0
Y
H O
7A-10 | 2,4-dichlorophenyt -H N 504.8
?ﬁ;:[;/OMe '
\ .
H 0
7A-11 | 2.4-dichforophenyl -H N ( 460.0
';"74
H
7A-12 | 2.4-dichiorophenyl -H ' 446.0
H




N~,

NJ | H 7A-28 2, 4-di chi orophenyl

Co) 7A-29 2, 4-dichi orophenyl

MS  (
WO 2004/037823 A- 31 2, 4- di chl or ophenyl

+ 7A-30 2, 4-dichl orophe

-H Me 517.2 HN
-H 489.6 H WO

2004/ 037823 PCT/1B2003/004619 102 Ex. No. Ar Rl -NRR

-H /-~ 487.2 N

-H ~ 475.2 NeeT/AB200R003819

2,4-di chl orophenyl -HI¥N 513.2 ' ,. H N~ 7A-33
2, 4-di chl orophenyl -H 517.2 ~N~iN1 H 7A-34
2, 4-di chl orophenyl -H/ 503.2 | Ny H 7A-35
2 4-dichl orophenyl -HH , N499.6 H 7A-36
Ex. N&. 4- di chl oppphenyl :H Ij-i|1 49?. 2 H NRR’ MS
(M+H)*
7A-13 | 2.4-dichiorophenyl -H O 515.2
H
7A-14 2,4-dichlorophenyl -H 444.0
P
N
H
7A-15 | 24-dichiorophenyl | -H \e 444.6 -
53
7A-16 | 24-dichlorophenyl -H 460.0
3@;
N
H
7A-17 | 24-dichlorophenyl H 4744
P
)
| | H
7A-18 | 24-dichlorophenyl | -H y 430.0
1 | (i
7A19 | 24-dichlorophenyl | -H 504.4
7A-20 | 2,4-dichlorophenyl | -H '476.0
\‘,{ /HrOMe
N
oo
7A-21 | 24-dichlorophenyl -H 3 446.0 |
b

L

“.". : ey :



N H 7A-37 2,4-dichlorophenyl -H (N* 487.2 \/IN F 7

--38 2,4-dichlorophenyl -H>1 485.2 , NNM W

2004/ 037823 PCT/1B2003/004619 103 Ex. No. Ar Rl -NRR

M5 (MtHgggr 7A-39 2, 4-dichl orophenyhgeH XN 549. 2
WO 2004/03782340 2, 4-di chl orophenyl -H 537.2 ON \ Ne&lW/iB200s/dilic19

2, 4-di chl orophenyl -H®#tAl ON 536.4 N 7A-42

2, 4-di chl orophenyl -H 487.2 S 7A-43

2, 4-di chl orophenyl -H Me 461.9 N H 7A-44

2. 4-dichloropheny|l -H503.2 N1 M  7A-45

, - di chl phenyl |- Hy *AN 515.2 7A:46
Ex. N‘%‘, 4~ di ohl afophenyl |- R 487. 2 e RE 0 2008 o¥fs23
PQT/ 1B2003/ 004619 104 (M+H)
7A-22 | 2.4-dichlorophenyl | -H 4888
"
H
7A-23 | 2.4-dichlorophenyt | -H Me 472.4
&N )
Me
7A-24 .| 2.4-dichlorophenyl -H H 461.5
- \;{‘l;] N
H O
7A-25 | 24-dichlorophenyl -H o | 4744
ja
H
7A-26 | 24-dichlorophenyl | -H ' _ 5i7.2
\fN/\“/\N/H
|
FT
7A-27 | 24-dichloropheny! | -H (\0 503.2
H
7A28 | 2,4-dichlorophenyl | -H Me 517.2
'
O
O
7A-29 | 24-dichiorophenyl | -H 489.6
g
H




Ex. No. Ar RL -NRR M5 (MtH) + 7A-47
2,4-dichiorophenyl -HIlip, N 487.2, N M Me 7A-48
2, 4-di chi orophenyl -HON 501.2 7A-49 2, 4-di chi or ophenyl
. 515.2 NMe N67A-50 2, 4-di chi orophen =

wo 2004MI{'I-'?_!EEZ-Iy/leNC) H 7A-51 2, 4-gichiorophenyl -H hﬁ:yy@@?&u&w
N~ N, M Me 7A-52 2,4-dichiorophenyl -H 549.2 N Ch
Nl - H 7A-53 2, 4-di chi orophenyl -tIN 527.1 IRWIM WO
2004/ 037823 PCT/ 1B2003/ 001619 105 Ex. No. Ar R1 -NRR

M5l (MHH) + 7A- 54721 Z4-di chf or ophienyl” —H XN~NVe 4874
EXNg lHy MAr7a-55 20 4Rl ch| or opherNRRH No 487. 5 MSMe
Mej 7A-56 2, 4-di chl o[ropheny -H Me 494.0 N (M+H) ™
7A-30 | 24-dichlorophenyl -H 487.2
H
TA-31 2,4-dichlorophenyl -H | 4752
t
7A-32 | 2,4-dichlorophenyl | -H X, 513.2 0
. AI}N\
7A-33 | 24-dichlorophenyl | -H ~ 517.2
H
7A-34 | 2,4-dichlorophenyl -H ( | 503.2
| RS N~
N
T
7A-35 | 2,4-dichlorophenyl -H H, Ny 499.6
IEI H ’ Nads
7A-36 | 2,4-dichlorophenyl -H H, 499.2
g
3*‘\‘?] X N
H
7A-37 | 2.4-dichiorophenyl -H \'&N/\ 487.2
'\/N_\' |
7A-38 | 2,4-dichiorophenyl | -H PN | 485.2 | .
®“‘Me |




H 7A-57 2, 4-di chl orophenyl -H 506.4 H 7A-58
2,4-di chl orophenyl -H 486.4 N~~ f H 7A-59
2, 4-di chl orophenyl -H Me Me 508.0 7A-60
2, 4-di chiwggophenyl -H')PIN 480.9 N 7A- 61
WO 2004/027843 di chl or ophenyl -H Me 512.4 H 7A-6 PCT/IB2003/004619
2, 4-di chl or ophenyl -H#XN 500.4 s H W LUW1VI, JLJ .
V a,av<vv.., v.rtvs , 106 Ex. No. Ar RO -NRR M5
(MrH) + 7A-63 2, 4-di chl orophenyl -H 566.0 7A-64
2, 4-dichlorophenyl -H'A 470.0 H1 / | 7A-65

, 4-di chl or,gphenyl tH E,512. 4 H 7A-66, :
Ex. Né; 1 di ohl oPSphenyl Rbah N AR MS
2,4-dichlorophenyl jH473.6 NN | H7A-68 | {(M+H)
7A-36 1 54 Bichlobpenyt [0 > T e ~ 549.2
N
(on
7A-40 | 2 4-dichlorophenyl -H '
pheny _ \,{N /\’ 537.2
Lon
I =
1
7A-41 | 24-dichlorophenyl -H
P y \a’{N/\l 5364
(A n
I T
o
7TA-42 | 24-dichlorophenyl -H 487.2
| N
N
7TA43 | 24-dichiorophenyl | H “ Me 461.9
ril/\\./N“‘Me
H
7A-44 | 2.4-dichlorophenyl -H {/ 503.2
XN/\/N\/
| o
7TA-45 | 24-dichlorophenyt | -H Y I 515.2
N N
A
7A-46 2,4-dichlorophenyl | -H _ ' ‘N-',Me ’ 487;2
s
Me




7A-69 2, 4-dichlorophenyl -H ~N 495.9 |/ N H 7A-70
2,4-dichl orophenyl -HN N 481.2 Hww W) 2004/037823
PCT/ | B2003/ 004619 107 Ex. No. Ar RO -NRR M5 (M+H)
71 2w di chl orophenyl -H 481.9 igwd ,N 7A-72

wo 2"“"%’7ﬁ23d| chlorophenyl -H 495.1 N1 ~N Ne / PATAB2003/004619
2, 4-di chl or ophenyl -H N“481 2 N HI / 7A-74
2, 4-di chl orophenyl -H ™" 523.2 NN 7A-75
2,4-di chl orophenyl -HN495.3 N 1 H 7A- 76

2.4 di-chl orophenyl 535 / N (A- 77

2. -H
Ex. No.4f di chl orgphenyl -|H N4535. 2 U
¥4l di ohl or cohenyl IH R 27 6 N dﬁfﬁg ms
| (M+H)
TA-47 | 2A4-dichlorophenyl -H S 487.2.
O |
N/Me
I
Me
7TA-48 | 24-dichlorophenyl | -H : 501
\‘QN/\ 2
L
\/\
7TA-48 | 2 4-dichlorophenyi -H Ne 5156.2
N .
RN
7A-50 | 24-dichlorophenyi -H 501.2
| ; |
7A-51 | 2,4-dichlorophenyl | -H _ Me 4752
'Biﬁfﬁ\v)N\Me
| . Me
7A-52 | 2.4-dichlorophenyl -H /\@ 5492
N
L
o 7 - H
7A-83 | 2.4-dichlorophenyl -H Ry 527.1
O




WD 2004/ 037823 PCT/ | B2003/ 004619 108 Ex. No. Ar R1

-NRR MS (M+H) 7A-79 2, 4-dichl orophenyl -H Me 495.9

N HI i N 7A-80 2-fluorophenyl -CH3 r 508.3 N NH

H Y81 2,4-dichlorophenyl -H 5@#8.1 N M NH O

wo 2004/&3-7%3 H 7A-82 2, 4-di chl or ophenyl -H 544.1 PETNBMS3/0@619

NHH 7A-83 2, 4-dichl YFophenyl -H 558.1 NgN.H O N-H

H 7A-84 2-fluorophenyl -H Me 480.2 .H O H NH WO

2004/ 037823 PCT/ 1B2003/ 004619 109

Ex. No. Ar R1 -NRR’ . MS
(M+H) "
7A-54 | 24-dichiorophenyl -H 4874
XN /\/Me
\/N\
H
Me
7A-55 | 24-dichlorophenyl -H \ﬁ —/: 487.5
N.’Me
Me

494.0

7A-56 | 24-dichlorophenyl -H Me
=y
H
7A-57 | 24-dichlorophenyl -H >§ - 506.4
| )
/ .
H

7A-58 | 24-dichlorophenyl -H ® /\(/j 486.4
I
5

Me Me 508.0

TA-59 | 24-dichiorophenyl -H
| =
)
7A-60 | 24-dichlorophenyl | -H 2 . 4809
H

Me - ' 5124

7A-61 | 24-dichlorophenyl -H
H
‘ F

7A-62 | 2,4-dichlorophenyl | -H .' /3 500.4




Ex. No. Ar R

-NRR M5

(M-H) +

7A-85 2-fl uorophenyl

-H M 494.2 NNM O HN H 7A-86 2-fluorophenyl

-H 508.2 N O H. NH 7A-87 2-chl or ophenyl
"HHN H 7A-88 2-chl orophenyl s v 4hAgvguevs-
HNH 7A989 2-chl orophenyl

wu oG, 1l O
510.2 Me e
gO H 7A-90 2-chl orophenyl

2004/ 037823 PCT/1B2003/ 004619 110

“H)tN Me

-H524.2 ,H
-HN~0536.2 O HNHW

Ex. No. Ar R1 -NRR’ MS
7A-63 { 2,4-dichlorophenyl -H @ 566.0
>"QN
N
9]
7A-64 | 24-dichlorophenyl | -H Y o 470.0
W
H
7A-65 | 2 4-dichiorophenyl -H ‘ 512.4
R ﬂ
!?J.
H
7A-66 | 2 4-dichiorophenyl | -H XN:  506.4
‘7A-67 | 2,4-dichlorophenyl | -H - 473.6
H
7A-68 | 2,4-dichlorophenyl | -H WA 509.5
J0
7A69 | 2.4-dichlorophenyl |  -H N 495.9
3“\N ,/
N
7AT0 | 24-dichiorophenyl |  -H Ry ~u 481.2
. no L _J




Ex. No. Ar RL -NRR M5 (MtH)"™ 7A-91 4-chloro-2- -H
514.1 fluorophenyl NHIIIJ'M ONH H7A 92
4-chloro-2- -H XN Me 528.1 fluorophenyl Il11IMe ONH
H 7A-93wwrchloro-2- -H 542.1 fluoromgenyl N Nom O

WO 200408823 0 H 7A-94 2, 4-di chi orophenyl -H 544PET/IRRGG3MQ@46HP-N
O H 7A-95 2-fluorophtdyl -HH 494.1 N HENO S H
7A-96 2-chl orophenyl -H FXNNao 438.1 7A-97
2, 4-di chl orophenyl -H 570.1 w

Ex. No. Ar R1 -NRR’ M3
| (M+H)*
7A-71 | 24-dichiorophenyl | -H Yy N 481.9
)
H j =N
7A-72 | 24-dichiorophenyl | -H R 495.1
N | SN
Me =
7A-73 | 2,4-dichlorophenyl -H Ry Ny 481.2
| hol
7A-74 | 24-dichlorophenyl | -H = 523.2
|
?xmk Sy
7A-75 | 24-dichlorophenyt -H N 495.3
RN l =
H
7A-76 | 2,4-dichlorophenyl -H 535.2
TA-TT | 2A-dichlorophenyl { -H - 535.2
7A-T8 | 24-dichlorophenyl | -H % N 507.6




WD 2004/ 037823 PCT/ | B2003/ 004619 111 Ex. No. Ar R

-NRR M5 (M+tH) + 7A-98 2, 4-di chl or ophenyl
g-NNO O 1 H 7A-99 4-chloro-2- -H 542.2

-H 554. 2

fluoromgenyl N HEN H 7A-100 4-chl - 2-

-H 584.1

WO 200493788F ophenyl NN N OH 7A-101 4-chl or o- BeTakibroo1619

568.3 '"fill fluorophenyis N~ O H 7A-102

2, 4-di chl orophenyl -H598.2 p / H HENO1l HW

2004/ 037823 PCT/ 1 B2003/ 004619 112

Ex. No. Ar R1 -NRR’ MS
(M+H) *
7A-79 | 24-dichlorophenyl -H Me . 4959
\i,;, 1 N
H —=N
TA-80 2-flucrophenyl -CH; 508.3
7A-81 | 24-dichlorophenyl -H N 530.1
N Me
Ny
o N-H
H
7A-82 | 2,4-dichlorophenyl | -H N | |
; pheny }iN Me 544 1
N~pe
o N-y
| H
7A-83 | 24-dichlorophenyl -H 558.1
\ﬁN
“H
o N-y
7TA-84 2-fluorophenyi -H |
\{N N?i‘e 480.2
H
o
LN
H 4




Ex. No. Ar R -NRR M5 [|IMtH)+ 7A-103 2-fl uorophenyl
-H548.3 QH HN1 H 7A 104 4-chloro-2- -H 582.2 i
fluorophenyl H HNQH 7A-105 4-chloro-2- -H H 528.2
fluoropheqgt N/ IN H O 7A-106 2-chlyggophenyl -H\

WO 2004049831 NI HN-~NH O 7A 107 2-chi or opaoengdoestdosdio
572.2 Y, N/ , H O NO H W 2004/037823

Ex. No. Ar R1 -NRR’ MS
(M+H)*
7A-85 2-flucrophenyl -+ ~ Me 494 2
N |
N-pe
o]
-N
H H
7A-86 2-fluorophenyt -H § 508.2
\EN N
“H
o
. N :
H 'y
7A-87 2-chlorophenyl -H ; 496.1
X N Me
N~y
o
H-N
H
7A-88 2-chiorophenyl -H PN Me 510.2
NI N
“Me
=0 .
H-N !
H
7A-B9 . 2-chlorophenyl - -H H 5242
Xy 'N
“H
H\r\! - D
H
7A-90 2-chiorophenyl -H -y i 536.2
=0
H-N
H




wo 2004/5x88Ppl e 8 Preparation of
4-/9-(4-Chl oronhenyl) - §;( 2- chl or ovheni 4)

PCT/ 1 B2003/ 004619 113 Ex. No. Ar R

7A- 108 2-chl or opheny
7A- 109 2-fl uoropheny

-NRR M5

(M-H) +

| -H AH482.2 N/ NH HNOH

| -CH3 | Al
| nt er redi at e

522.3 NNH H

NNOH

SPCJ I/_‘BZQGSIO(MGIS'

purin-6-vll-piperazine-9 3-dicarboxvlic Acid 1-tent

Body/ Ester 3 Ethyl

Est er

(/-(8A-9)a):

6- Chl or 0- 9- (4- chl or ophenyl ) - 8- (2-chl or ophenyl ) - 9H puri
. g2

ne J44A-7)T . ot
Ex. Mopér azi ne-Ar 3-di carbox@ii cjaci d 1-iNRR:butyl elst qus
3-ethyl ester (Chiu,JC K F. and Giffith, D WAWm+RP*
4664583 Aﬁ’ 156 g 10 Q@le} and triﬂfh\lll m.ne
7A095|1 , G-BRormpl) wer e gpnb| ned ga et hanol (1.5 51]4"1
and heaﬂ@@b@heﬁg Cuntil coppl et & (3 dayls)” The
reagtion mxture s concentrat ed_un N duced
pregsure and then -purified pn a Bi FI asTh 12M
_ col prm using 20 to J0% et hy] acetateg t\hﬁ«anes as
elugnt to afford titjle conppund I- 8A—1].ﬁ (78 ny,
———4-824 +ESI - MS (Mr1) {1s 597 R . 1H NVR (400 Mz, |CD3OD)
7A-92 8 2984((9{;0,%,2,1 H), 7. ﬁ? (br s,:’s\l H, 7.48- 7. 2%%@:‘
7H) @%%éhgﬁ s, 1 H, I ’
4. 2B- 4. e rﬂ), 5 4 1146 (s,
OH) 1.22 (t, J = 7.1 Hz,
1-fP- (4- chlorophenyl)-8-(2- in 6
yl 1
7A-93 4-chloro-2- ~H 542 19
fluorophenvi '
TA-94 | 24-dichiorophenyl ~H N 544.2
NN B
N\/.
Hwp” O
\
H
7A-95 2-fluoropheny! -H X, K 494.1
N\/
\
_ H
7A-96 2-chiorophenyi -H W 438.1
o
7A97 | 24-dichlorophenyl | -H | s70.1
AN T
N
N\




20 pi perazi ne-2-carboxylic Acid Ethyl Ester,
Hydrochloride Salt (8A-1) : W LUU41U3/ 7fL3
PCT/ 1B2003/ 004619 114 NN OO/ C "N ~NH C 2HC1
8A-1 :
WO 2003/047829- (4- CtYor ophenyl ) - 8- (2-chl or opherH) oIRGB 01 Y |
J - pi perazine- 1, 3-di carboxylic acid test-butyl ester
- 8A1 a was dissolved in 4 MHC in s dioxane (0.5
m). After 30 minutes, the now heterogeneous reaction
was concentrated under reduced pressure and then
trgﬁturated fromether to afford titTle compouru 8A 1

Ex.Npsg gy, quihtitativie) REES Vs (M-NRR97.2: 1H NMS
(400 MHz, CD30D) 5 [8.43 (s 1H), 758(d J = | AN T
TH 757 30 (T 7H 4354 15—{m LII}, 4-106—(d—

7A-98 1324-dighlotophenyB.{73-Bl 47 (m\e\s 10 {3583 {m
1 H, 1.23 (t, J =(7.1 Hz,| 3H). NI ds{listed
in)Tabl e 6 bel ow wdre prepared ro edunes
angl ogous to those descri ed above f the synthesis
of | Conmpound 8A-1 ysing tHe apprbpsi at® starti ng

materials which arg avail gble 1s coh”,n"rerc:l ally,
prepared using Dreraratiors wel | -known to thoge

k| I'l eds art priepared in a manner an
7A-9?o rouﬂlgémﬁ%cg?l bed abo e fjor o’l)=hﬁ dlcqi Sg‘g-%rh
cojrpou Pﬂd bel ow were i sol

cof respondi ng hydr ¢chl ori de salt i ng. {20 Tabl
61?7 N \' NC N-}NRR I\IArE>$_’ -NRRy MS
N

=24 B

\°Z4

1%

197288

7A-100 4-chloro-2- -H 5542
ftuorophenyi \;\N Y

7A-101 4-chioro-2- ~H 3

568.3
fluorophenyl N ' NO

7A-102 | 2,4-dichlorophenyl ~H 598.2
=L O




No. (M+H) WO 2004/ 037823 PCT/|B2003/ 004619 115 Ex. Ar

RL -NRR M5 No.
473.3 N Me 8A-3 f 2, 4-dichl or ophenyl

- 6

8A-4 2,
WO 2004/@783di C

(MeH) -+

i chl or ophenyl

or ophenyl

2, 4-di chl or ophenyl

- HQN,

8A-2 2, 4-di chl or ophenyl

-H H 485. 3
459.3 H 8

-H H

“H 471.2 H

N BA-5
PCT/IB2003/004619

-H H2447.3 Nwve H Exanple 9

Preparation of (3-f9-(4-Chlorophenvl)-8-(2
4-di chl orophenyl) 9H purin 6 vil 5
a.ba, 6a)-azabi cyclof3 1 d hex-6-vD-di nethvi am ne

Al1): N Chs N H,, O |CHs ci 9Ad,
Ex"g‘?'[ b~ (4- Chi“SF o- phenyll ) F8- (2, 4- di chiI DR pheny! ) - oM i
n-6fyl]- 3-(la, 5a, 6d) - azabilcycl o 3. 1. 0] hex- 6- y! |afihiH)
TAA-5 (> ~
7A-108°] OBl R oSS hamit > | 2 oH Y ;/\/ 548.3
XXJ\N
N\
H
Hwy 0
\
H
7A-104 4-chloro-2- H 582.2
' fluorophenyi
A
N\
H
Hwp” O
\
H
7A-105 4-chloro-2- -H 528.2
fluorophenyl : /!
N\’,
(8]
N
H
7A-106 2-chlorophenyt -H N 496.1
SN
N
H, é v,
"
H
7A-107 | 2-chlorophenyl | -H 572.2
X f@ |
N
N\
H
Hwy” O
\
H




to 0.039 mol ), parafornmai dehyde (40 ng), nethanol

(0.75 m) and acetic acid 'Row WO 2004/037823

PCT/ | B2003/ 004619 116 (13 pl, 0.22 mmol) were

i ned ovk stirred at room tenperat for 30

wo 20‘”’&?71%% es. Sodi um cyanobor ohydride (5 ny,  O.rOFAEIIBlods610
was added at this timkldand the reaction m xture
stirred for 4 days at roomtenperature. The reaction
m xture was diluted with saturated NaHCO3 sol uti on and
exbracted-s-with ethyl. acet at e. The organic | ayers

Ex. Nrie conbingd, dried (Rg2S®4), f|| grrg and
evaporated to drynegs. Thejcrude pro t was pu MN'E)Q
Vi TIC preparativeé platefusing 7:3:0.1 *

. xja ne t hanol as the sol'vent [TO

A 12 flo q%g 'ﬁglow gﬁ i A so ofi the [aft8Ridl
in rret hyI ene chlorifde was|treate i xcess!l N HC
in|diethyl ether, stirred, |evapora 10 “fyo dryness,
and then triturated[in diethyl ethgr afford]the
hydr ochl ori de salt }of conpound 9A- 1N +ESI M5 ( Mtl)

Df f3-fp- (4 ChI ord'phenyl) 8} (2

-8

499. 2. Preparation
Z-"di chl or ophenyt =9 purityf

TA-10%3  sr2fluarapbienyt| of 3-QHO | t hyl an] ng>2 3
(9A-2): NON A / H | / N Hi C M
15iCl 9A-2 {3-[9-(B-Chlor

3-{1la, 5(x, 6(3)-azabj cycl of }-di net hyl am n
e yas prepared usin procedures anal ogous to [t hose

descri bed above for] the synthesis of 120 Conpound 9A- 1.
The conpound was converted to the corresponding
hydrochl oride salt for testing: +ESI M5 (Mtl) = 499.2

Exanpl e 10 Example 8

Preparation of Intermediate 4-f9-(4-Chlorophen vi)-8-(2-chlorophenyl)-
YH-purin-6-vil-piperazine-1.3-dicarboxylic Acid 1 -tert-Butyl Ester 3-Ethyl
Ester (I-(8A-1)a): .

6-Chloro-9- (4-chlorophenyl)-a—(z-chlorophenyl)-QH-punne I-(4A-7)c
(103 mg, 0.27 mmol), piperazine-1 ,3-d|carboxyllc 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 yl, 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

(2,4-dichlor ophe':yl )-9H

Biotage™ Flash 12M column using 20 to 30% ethyl acetate in hexanes as
eluant to afford title compound I-(8A-1)a (78 mg, 48%): +ESI MS (M+1)
597.3; "H NMR (400 MHz, CD;0D) 5 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, 1 H), 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-f9-(4-Chlorophenyi)- 8-(2-chlorophen yl)—QH-punn-B—VI]—
pfpemz:ne—.?-carboxyhc Acid Ethyl Ester HVdrochIorlde Salt (8A- 1 ):




i0

15

20

Preparation of 1-f9-(4-chlorophenyl)-8-(2
4-di chl orophenyl) - 9H purin-6-yl)- 25
4-1i sopronvl am nopi peri di ne-4-carboxylic Acid Am de
wu w984 1) : WO 2004/ 037823 PCT/ 1 B2003/ 004619
NYCH N OCH3 O HZN ChidOA-1 rCihsz0fiflubly
6- Chl or 0- 9- (4- chl or ophenyl ) - 8- (2, 4-di chl orophenyl ) - 9H
purine 1- 1(A-1)d (300 ng, 0.58 nmol) and
4-i sopropyl am no- pi peri di ne-4-carboxylic 5 acid am de

(101 ng, 0.548 mol) vve,(le\?\p ed-in _
et hanol / net hyl,e @ idg (3fmM/1 m). Triethylam ne
4 e

(0.16 M, 1.1 :.u‘- the suspension and

eato

the mxture heat nC ur.in‘:/ nihhe TLC deternined
conplete (3 h). The reaction Xxture was partitioned
bet ween sat ur at ed sol ution and net hyl ene

chl oride. The orga ayer wagiciried 10 (Na2sSO4),

filtered, and concentrgfq to dryness. The pure free
base was isol ated by ca gel chromatography using

4- [Q%ﬂn@hlmnpmekmgd)ﬁﬁeamoro@hleﬁlyl)@-i rinbB-yAss R3ine-

ford d 10A- 1. A I t f
RRRRE I TE ORI o S
di t t t ed
loxanO Sy, Al 30 bl @‘ﬁ% e to RRErogehieh eal gt e,
concetmatgﬂ andee r@dqemi:hlessudaeawlthemtntumm@ redhn bthe tb Fford

e cof Rl 5Pl iy st%é))(%s%ylgn&wﬁu
(400 ME={EDSODP0 b3 &, 14, ¥.480,  £r.s i I, Adal g GO
7H), 4.35-419 (M3 268, wép(dummei gﬁﬁdg-lﬁJS FB113442 Hh,lga-:ﬁas Ar
3.30 (1 H), 1,25ty 7 4380 33 12 LOE Ym0

Prepar at i on of 9- (4- Chl oropheny/) 8- (2-fluorophenvl) 2
thI 6 4mst3/ PlDerazm9yD9H—pur|ne(1IA-1)
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 weli-khown 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
R

"iJ“

-

Ex. Ar R1 -NRR’ MS




WD 2004/ 037823 PCT/ | B2003/ 004619 118 N _~N N F
11A-1 A solution of 1-nethylpiperazine (200gl) in
ethanol (0.8 m) was added to
6- chl or o- Seg#4- chl or ophenyl ) - 8- (2-f 1 uon enyl) 2- met hy
WO 2604037 purine 5 141 1A-1c (24 ng, 0.06 @@%2%&\8&%
on a 60 C shaker apparatus for 30 m nutes
reaction was | oaded directly onto a TLC preparative
plate for purification using 10% net hanol /et hyl
acetate as the solvent to obtain the desired title
gxconpound 1AA- . +E$I g@ (MEI) 465 A_sotuttonm gf—tte——
Nc'materl al  'h methylendXthi dri de/ metNRRSI was t featMs
h excess 1 N HCI in diethyl lo ether, stirredM+H)*
8A2 %?r ed 10 _dryngss, —and-then uuurm\_d A—gi-et-hyl
ich QfQRﬁeGYl e h¥rbr odhl orl de sal tHof comkowy@3
11A—1 (35 ng, quanfitative): +ESh, Ml) 431.2: 1H
NVR (400 MHz, CD3Op) 3 7.70-7. 25 (\br /m , 7409 (t,
-9 1 Hz- | H) b 80 (br s, 2H), 3. 74 (br s, {4H),
8A-3. BG4 : : , 3H). 15 The
co*rpongEchsm?rl st eaylzn Taﬁl e 3 bel ow: pr epar efl figl"f?g
pr pcedures anal ogous to thpse descrli] -aboveffor the
synt hesi s of Con'p und 11Af{1 using tt1e ‘&ppropr|ate

BA_%tart ng nateriatswhch—ate—avettable—comerpial |y

reBé‘r‘@@ ierppbenylepar dtli onp wel | - known tH thosg 3@53

skilled in the art), or prepared in a ner anhl ogous
tg routes decribed above for otjter rmedi at es. The
cgnpounds |isted Hel ow werg isol atfed 7initiallly as thg
frlee base and then general]ly conver to theifr

Tabhl a
A A2

8a-5 1 o B hors! %E;‘%f%%éb%%éi%&%%é“kh“g 4505
| A

8A-6 | 2,4-dichlorophenyi -H 447.3

Ry~

-z

Example 9
Preparation of {3-[9-(4- -Chiorophenvyl)-8-(2. 4-dlchlorophenV!)~9H -putin-6-yij-
5 3-( 1e,5a,6a)-azabicyclof3.1 -Olhex-6-yi}-dimethyfamine (9A-1):

i N
H
o CH,
Ci
9A-1

‘ 3-[9-(4-Chloro—pheny!)—&'(2,4—dichIoroLphenyi)—QH-p'urin-ﬁ-yl]-
3-(10,,5,6a)-azabicyclo[3.1.0Jhex-6-ylamine hydrochloride 14A-5 (20 mg,
10 0.039 mmol), paraformaldehyde (40 mg), methanol (0.75 ml) and acetic acid



NN CI I ~NRR ~--NA Ex. Ar R -NRR M5 No.
(MtH + 11A-2 2-chlorophenyl -H Me Me H499.1 M | H
~I\/b HO 11A-3 2-fluorophenyl -CH2C(CH3)3 493.4 N ON,
11A-v%»2-f| uorophenyl -CH(CH3)2 4«3 N v N M
wo 2"04"13156?35 2-f1 uor ophenyl -CH2CH2CH3 436.3 11RCE/IB2003/004619
2-f1 uor ophenyl - CH( CI—B)‘? 436.3 |1 A-7 2-fl uorophenyl
-CH2C(CH3) 3 YN 464.3 11A-B 2-fluorophenyl -CH3 N
408.2 Exanple 12 5 Preparation
of 9- (4- Ch/ or ophenyl ) - 8- (2-fl uorophenyl)-6
(13 pl(@RRenhyl pivper e@inbinett awmq sUep @t |f®@n(t£mper)atumm)r 30

mmutéogéﬂgﬁjﬁégaﬁo oroﬁzgﬁ) e ? ?'11691% 0}3 mmol\I was added at tf’1\|,\s
time and the reaction mixture stirred for 4 days at room temperature. The
reaction mixture was diluted with saturated NaHCOj; solution and extracted

5  with ethyl acetate. The organic layers were combined, dried (Na,SO.),
fittered, énd evaporated to dryness. The crude product was puriﬁed via TLC
preparative plate using 7:3:0.1 hexanes/diethylamine/ 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

10 to dryness, and then triturated in diethyl ether to afford the hydrochloride salt
of compound 9A-1: +ES! MS (M+1) 499.2.

Preparation of {3—[9—(4-Ch!orophenyl)-8-(2,4—dicthrophenyl)-QH—purin-S-ylk
3-(1a.5a,68)-azabicyclof3.1.0lhex-6-yl}-dimethviamine (9A-2):

)
Cl \
=N < ,Me
W
Cl Me
15 Ci
OA-2.

{3~[8-(4-Chiorophenyt)-8-(2,4-dichlorophenyl)- 9H~punn—6-yl]—
3-(1a.,50,6B)-azabicyclo[3.1.0}hex-6-yi}-dimethylamine was prepared using
procedures analogous to those described above for the synthesis of
20 Compoimd _QA_-_'I_ . The compound was converted to the corresponding
hydrochloride salt for testing: +ESI MS (M+1) = 499.2

Example 10
Preparation of 1-{9-(4-chiorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-yiJ-
25 4-isopropylaminopiperidine-4-carboxylic Acid Amide (10A-1):

ot
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20

A m xture of

6- chl or o- 9- (4- chl or ophenyl ) - 8- (2-fl uor ophenyl ) -9H puri
ne (prepared anal ogous to 1-(7A-80)c ; 25 ng, 0.07
mmol ) andwrnethyl 5 piperazine (200 wggrin ethanol (1

WO 2004/837823er e stirred overni ght at room tenperatamoskiero

precipitated title comddund 12A-1 was col |l ected by
filtration and rinsed with ether (15 ng, 51%: +ESI Ms
(M+1) 410; 'H NMR (400 MHz, CD2Cl12) 3 8.27 (s, 1H),
7.63 (td, J=7.3, 1.7 Hz, 1H), 7.45 (m 1 H, 7.38 (d,
J =8.7 Hz, 2H), 7.26ph(tyJ = 7.5 Hz, 1 H), 7.22 (d, J
= 8.7 Hz, 1® 7. Q1 J =89 Hz, | H, 4.34 (br
m 4H), 2.52 (t . }—E &30 (s, 3H. A
solution of the matenFa | y{ené .

chl ori de/ net hanol A €, excess | N HCl in
di et hyl ether, stiyrgetcievapgtated to dryness, and
then triturated i ethyl ether to afford the
hydrochl ori de saft of conpound 12A-1. 15 The

conpounds listed in Ta 9 bel ow were prepared using

procedur es anal ogous t se descri bed above for the

ﬁf@hmgs(mhlo@pﬁyﬁwds ?A&cﬂléﬂd&%e&%p Ui ate
are .avail nnerC|aIIy,

ta ng materials whic
L-(J&J;.d. 89, &ﬁ&gﬂrppa@ade@@soméaanmpmrﬁme-namaﬁyuc

acid afikle {}9? 208,888l Yoo RGE Aot dn Mo roafie The

chlondedﬁpullﬂhn‘d) | Teiéteganehe (0 6T @i, i1sPhithel wasﬁaauéa iy 4@ the
and then %@nerall converted to their

suspensfi aad Bies Higure pae s thef Bk C clsderminedTabl e 9
compléée‘((}“ﬁ ﬁ%%%gﬁl@%f l?hi)gx% %g%%%t%@ﬁgv}e%% sittrdled' <N
NaHCO3; solution and methylene chloride. The organic layer was dried
(Na;504), filtered, and concentrated to dryness. The pure free base was
isolated by silica gel chromatography using 2-4% methanel/methylene
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 HCl in diethyl
ether, stirred, evaporated to dryness, and then triturated in diethyl etherto
afford the hydrochloride salt of compound J10A-1 as a tan solid (115 mg,
38%): +ESI MS (M+1) 558.2; 'H NMR (400 MHz, CD30D) 8 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, 104 4.1 Hz, 2H),
1.39 (d, J = 6.6 Hz, 6H).

Example 11
Preparation of 9-(4- Chlorophenyl)-8-(2-fluorophenvi)- 2—methyl—6-(4-methvl-

piperazin-1- y!)-QH—punne (11A-1):
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No. (M+H) + 12A-2 2-fluorophenyl -H 410.2 12A-3
2-fluorophenyl -H 408.1 12A-4 2-chl orophenyl -H 426.1
OO 12A-5 2-chl orophenyl -H 439.1 vNwe 12A-6

chl oreehenyl -H 424. N 12A-7 2-ehl orophen -H H
Bt el

WOZOU*’“&Zﬁ?:‘l N HHO 12A-8 2- %hl orophenyl -H H

"OH Exanple 13 WV L 041VJ R{LJ P1;
1111520UJ/ U04619 122 Preparation of
8- f 9- (4- Chl or ophenyl ) - 8- (-2- chl or ophenyl ) - 9H puri n- 6-yl
1l-isopropyl-1 3 8-triazaspirof4 5l decan-4-one (13A-1):
NON C Nr > C H13A-1 {s A mxture of

6- chl or 0- 9- (4- chl or opheny¥)>8- ( 2- chl or ophenyl ) - 9H pur i

ne |- 4(A-7)cc , 0]95 ),
1-isopropyl-1,3,8 sprr ofd. 5] decan- 4- one
(Janssen, P. A J., US 328821 g, 0.10 mmol ) and
triethylamne (11 pI I n ethanol (1 mM) was stirred
over ni ght at roomt agure. The reaction mxture
was. concentrated u reduced pressure and then

purified on a 11A-1

A solution of 1-methylpiperazine (200 pl) in-ethanoi (0.8 ml).was
added to 6-chloro-9-(4-chlorophenyl)-8-(2-fluorophenyl)}-2-methyl-9H-purine

1-(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, stifred, 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, CD3;0D) § 7.70-7.25 (brm, 7H), 7.09 @,
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 con\ferted to their corresponding
hydrochloride salt for testing. |

' Table 8

v




-5

WO 200378337 35 (m 5H), 7.29 (d, J

lo Bi otageTM Fl ash 12S col utm usi ng 3% net hanol

in

nmet hyl ene chloride as eluant to afford title conpound
13A-1 (25 ng): +ESI Ms (M+l) 536.3; 1H NWR (400 MHz,

CD3CD) 8 Sw#?2 (s, 1H),759(dJ Hz, 1

8.
2H), 4.25 (v br s, 4H),118. 15 (s pt
1H), 2.00-1.83 (m 4H), 1.07 (d, J= 6.6 Hz 6H) .
solution of the material in nethylene chl orlde/
nmet hanol was treated with excess 1 N HCl in di

H,

7 Hz, Hdrisdeidbolets
upl et J = 6.6 Hz,

A 1s

et hyl

ether, stirred, evaporated t® dryness, and then

triturated in diethyl ether.to afford the

hydr ochl ori de salt conppund} 13A-1 Y- - (23 ny, 779:
1H NVR (400 MAS 6 1H, 7.61 (d, J =
7.5 Hz, 1 H), 7.533%408m BH MR35 (d, J = 8.7 H,

2H), 4.20 (v br s), 3. 94>’§U (septupl et, J = 6.

6 Hz, |

H, 2.45 (m 4H), 1.41 @d, J =66 iz 6H). The

bel ow were prepared using

Expr qcedur esganal ogous tq:g-lthos descr j , above
Nosynt hesis of Conpjound 13A-1 lsing the appropri
ting material sl which are 25 avail able

fomé he
MeH)*

| ogous to routds decribed
i nfernedi ates. Thg conpounds {i sted bel ow wer e
i spl ated w WO 2004/ 037823 PCT| | B2003/ 044619 11

11AG0O £h epared wsing preparatiops welT{K
to thoggﬂréél??lﬁgd in thEFart, %Ed i @
a

ik

3

11A-;a” + 5_{“' é,dc;ll +-he—flree vgé@_agg then anPLrﬂ | Vd
| A-Bo v 2-Radrdphenyei 1 -OMO%E ing Jpydrochl orid¢
fof testing. Tableg 10 I;Q'%I\ /)Iid '+ NRR 3%?,91
Ex] No. Ar RlL -NRR M5 (M+H)} 13A—Lg/2}q~f | uoro phenyl
-H 508.3 N | | Me
11A-4 2-ﬂu0r0phenyl -CH(CHj3), 5 465.3
@)
. N‘M
11A-5 2-fluorophenyl ~ | ~CH,CH.CHs . 436.3
| O
11A-6 2-fluorophenyt ~CH(CH3), K. 436.3
| "
MA7 | 2-fluorophenyl | -CH.C(CHy)s 3\3” - 4643
11A-8 | 2-fluorophenyl | -CHj oy : | 408.2
Exampie 12

Preparatlon of 9-(4- Chlorophenyl)-8—(2—ﬂuorophenvl) 6—(4-methvlplperaz:n+

1-

1-GH-, urme 12A-1):



NH O HNH 13A-3 2-fluorophenyl -H 534. O NHN
1

3
H 13A-4 2-fluorophenyl -H 520.3 N NH 13A-5
2-chl orophenyl -HHJ 524.3 N ,NO HNHW

4/ 037823 PCT/ 1B2003/ 004419 124 # No. Ar Rl - NRR
wo 2"‘“@%921( MiH)  13A-6 2-chl or ophenyl -H O 550. BCTABI0R/004419

13A-7 2-chl or ophenyl WE Al 564.2 13A-8 2-chl or ophenyl
-HO0 497.1 )k NO\ (,~ NH 13A-9 2-chl orophenyl -H

482.4 N H NH Ho
X

l\} N
SO R
F
12A-1

A mixture of 6—chlorb-9-(4—chlorophenyl)ﬂB-(2-ﬂuorophenyi)—QH-purine
{prepared analogous to I-(7A-80)c; 25 mg, 0.07 mmoal) and 1-methyl-

5 piperazine (200 p!) 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, CD:Cl,) § 8.27 (s, 1H), 7.63 (id, 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,
10 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 diefhyl ether, stirred; evaporated to dryness,
and then triturated in diethyl ether to afford the hydrochioride salt of
compound 12A-1.
15 '

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 o
available commercially, prepared using préparations- well-known to those

20 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

Y G
et



13A-10 2-chl or ophenyl

14 Preparation of

8 (2 fluoroohenVl)
6a) -
WO 2004/037833)

ne

acid
described in Brighty,
0. 44 mol

Ester (I-
l-.4A-7 c

tert-butyl

5,164, 402; 87 ny,
PCT/ 1B2003/ 004419

Mo
ove
r ed

) were co
rni ght.
uced pressure

(14A—|)a%]
6- Chl or 0- 9- (4- chl or ophé
(83 nm,

The read

Kat h
th

ct: 5a

-HN455.3 H TOH H O Exanple
I nternmedi ate f3-f9-(4-Chl oronhenvl |
9H Purin-6-v11-3- (i
-azabiewel 0of 3 1 A hex 6 vD carbam esAcid tell- s

PCT/IB2003/604619

yl)-8-(2-fl uorophenyl)-gH puri
0. 22 nmol ),
(3-(1la, 5a, 6(3)-azabicycloj3.1.

0j hex-6-yi)-carbamc

US Pat ent

amne (46 pl, O.
1. m) and stirr

ester (prepared using the procedures
1ne E.,
and w p WD 2004/0379123

No.

33
ed

xthre W8S concentrated under

o

and t he

Flash 12S col utm usi ng 3P net hanol
to afford title conpound. |-

in

—purified on a BiotageT"'
nmet hyl ene

14A-1 a

Ex( 117 ng, s Q9% : +AR l\@|(M+L) 537 NVR (zoo“h@z
NoCD3OD) 6 8.19 (s, 1H), 7.59 (d, ﬂﬁ%‘ ;@,
7.80-7.35 (m_b5H. A.27 (d, J 87Hz 2H) 4. (b}
1 Hy, s,| 1 4. 3 (br s, 1 3. b
122 C%ﬂ@’"ﬁ"{’gﬁ 1 H),%gg SRR H)\\ 42 2{1%.&
9H). to Preparation Jof ,
3- f]9- (4- Chl or ophenvl}) - 8- (2-t| bor ophen purifn 6 vl |
I—(tta-Sa-6ed4—azabi-evelo0f-3—1-O-h )
12chrocmmr¢1mewn (114A-3) : NON CI\;{—I N Nap. |H4pgCi
2HG1L 14A-1 ' N '
{3-[ 9- (4- Chl orophenyl )-8-(2-f uorophe@-g
H gurin-6-yl]-3-(1 (X 5a, 6a)-
12A4 |  2-chiorophenyl H | 426.1
Lo
12A-5 |  2-chlorophenyl H 439.1
k/-N‘Me
12A-6 2-chlorophenyl -H R '\O 424 1
12A-7 2-chlorophenyl -H _ B 443.1
.
H HO
12A-8 2-chiorophenyl -H A 443 1

Example 13 -
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25

15 azabicycl o[ 3. 1. 0] hex-6-yl }-carbam c acid tert-butyl
ester |- 14A-1 a was dissolved in nethanol (1 m) and
to the m xture was added 4 MHCI in dioxane (1 nl).
wo zvoyoblresr eacti on m xture was stirred 5 hours aodakshRekuvuiery
concentrated and triturated in ether to afford title
conpound 14A-1 (112 ny, quantitative): +ESI M (M+l)
437.1; 1H NWVR (400 MHz, CD3CD) 8 8.39 (s, 20 1 H), 7.60
(d, J =7.5 H, 1 H), 7.55-7.40 (m 5H), 7.32 (d, J =
Prepa8atiortal 8-28%4-Cilofphesyi)-8-(HchickogRekRI-98i-p@ih-6-Ahe
conmpounds |isted I n Tabl e 11 beI ow were prepared using
—iSODERR k3 Oatklaz ALPINY AL inese dédprfilbed above for the

synt heS| S of 25 Conpoun,d\14A-1 using the appropriate
starting materla \Nhl'\Fh re avajl able commerci al l vy,
prepared usi f \\ - to those

_’p epa ed ir,u a manner anal ogous -
0b4/ 0 5CT/ | B2003/ 004619

t er medi ahESN The conpounds
listed bel ow were atdd as “théir corresponding
hydrochl oride salt Tor testing. Table 11 R1L N NC
/I N1 j NRR >--N5Aq3AE1< Ar RI -NRR M5 No. (M+H)
+ 14A-2 2-chioro hen T -H 437, 1 NNIH Hjl 14A-3

A MixiyFe shershlorord-4-¢ mronhenyl)ﬁ (Z-chlorophenyl)-9H-purine

I-(4A-7)c (19 mg, 0.052 mmol), 1-isopropyl-1 ,3,8—tnazasplro[4.5]decan-4-one
(Janssen, P. A. J., US 3238216; 20mg, 0.10 mmol) and triethylamine (11 i)
in ethanot (1 mf) was stirred overnight at room temperature. The reaction
mixture was.concentrated under reduced pressure and then purified on a
‘Biotage™ Flash 12S column using 3% methanol in methylene chloride as -
eluant to afford title compound 13A-1 (25 mg); +ESt MS (M+1) 536.3; 'H
NMR (400 MHz, CD30D) 6 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 brs, 4H), 3.15
(septuplet, J = 6.6 Hz, 1H), 2.00-1.83 (m, 4H), 1.07 (d, /= 6.6 Hz, 6H). A
solution of the material in methylene chloride/ methanol was treated with
excess 1 N HCJ in diethyl ether, sfirred, evaporated to dryness, and then
triturated in diethyl ether to afford the hydrochioride salt of compound 13A-1
(23 mg, 77%): "H NMR (400 MHz, CDs0D) 5 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).

skilled in the
to routes decrlbed WO
126 above for othe

‘The conjpounds 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 ari, or prepared in a manner analogous to routes decribed
above for other intermediates. The compounds listed below were isolated



H 14A-4 2-fluorophenyl -H 421.1 NHHH 14A-5
2,4-di chl orophenyl -HNi471.3 CH,,.HHH Exanple
15 Preparation of J1-f9-(4-Chloroohenyl)-8-(2

4-di chl or owkhenyl ) - 9H puri n- 6- vl |

-
WO 2004887837 ) - i sopr opyi ani ne (15A-1) : WD 2004/ OBTBEBR003/004619

PCT/ | B2003/ 004619 127123N"N CI NCH3 -N CH3 CH3 C

Cl 15A-1 A solution of
1-[9- (4-chl orophenyl)-8- (2, 4-di chl orophenyl ) - 9H puri n-

e 0 B-Vyi] - thg{ﬁl‘gne 1-0 5A-1a (16 ng, 0.038 nmol) and
initially %%B%%ﬁ?? f@ndghsngenesally ogmvarias! tp thairesrigspending
hydrocHbdd 981t £ gsst[ﬁq_ was stirred at roomtenperature and

t(]) It was adde itaniunm(1V) isopropoxide (34 pl,
0.114 mol ). The redrdblemOn xture was stirred for 3
hours and then nethanol (0.5 m) was added foll owed
by sodi um borohydride (5 ny When the reaction was
shown to be conplete by L it was purified by TLC
preparative plate goqusi ng 10 net hanol / et hyl ene
chloride with 1%% 0] Lede as the solvent to
obtain title conmpotmd 1% A solution of the -
material in nethylene ¢ ide was treated with
excess 1 N HCl in diethyl ether, stirred, evaporated

ad + el at haor .t o
ettt

" -

10
Ex. Ngf ford t heArhydroc

| orie sallt of caNRRund 154 1 M8 9

drymness, —and thqﬁﬁrituratcu t-eH-ethyd—e

mg): +ESI MBS (Ml1) }460.5; 1H (M+H)*
13A-2 2-fluorophenyt -H 508.3 |
Ry, N
NH
O
. H
13A:3 |  2-fluorophenyl H N | 5343
| N |
)
: Q
H-N
H
13A-4 2-fluoraphenyi - -
pheny H ﬁw 520.3
\|/N\/N-H
13A5 | 2-chiorophenyl H 5243




15 NVR (500 MHz, CD30D) S 9.08 (s, 1 H), 7.77 (
Hz, 1 H, 7.64 (s, 1 H,

8.3
(d,

J:8.8HZ 2H) ,

wo 2004@?_@95 uphet, J = 6.5

3H) .

4-di chl or ophenv0- 6- (4- Ai peridin-9 vl -

143(d ] =6

20 Preparation

(15A-2): NON C /

5.38 (q,
Hz, IH),
7Hz

d, J =

7.59-7.48 (m 3H), 7.41

J=6.2 H, 1H),
1.84 (@ J = 6.7

3.45
Hz,

1. 41, (d, PUEB2803404619

of 91(4 ChI orophenvl) 8-(2
et hyl ) - 9H puri ne

1 NI NN N d d W 2004/037823

PEF/-B2003/004619-..128 15A-2
Ex. Me(4- Chl or omhenyl ) - §- (2,&4 di chl orophq;ﬂ;(h) 6- (1-pi Hﬁéi d
in-L-yl-ethyl)- 9H gurine was [prepared using

-+
profLedures analogoug to thosejdescribed _above f e

for}testing: +ESI M (M+l) = 486.5
par ati on of f9-(4-Chloropheny!)
i chl or ophenyl ) -9 purin

Pre
4-d

13Ase/ N} heslics, ggﬁﬂourd 154 1. The conpound was
converted (g Po the corre’sﬁkonm X{%@ s190.3

6-yil met hyl | -cyc%ohexyl am ne (L16A-1): H N'N Hdl N
104ci 16A-1
13A5 [19- ( yl)-8-(2, 4- :il chI orophenyl ) - I purtn-
2 ) Fekiranmneny) | 5o
d

A-l1b I
di §sol ved in methanal (r m) tom de
cydl ohexanone (1 drpp) and acetl c .
Thg reaction m xturp was stirfed at r o tenpelature

foq 0.5 hour. and then

T
L

13A-8 2-chiorophenyi -H Q 497 .1
: \;{N/\]/U\O/\
Lo
| | H
13A-9 2-chlorophenyl -H X 482.4
. N-ﬂ_ —
H\N N\H
| I
13A-10 |  2-chlorophenyl HO N— 4553 |
iLOH
Example 14

Preparation of Intermediate {3-[9-(4-Chlorophenyi)-8-(2-fluorophen QI)—
9H-purin-6-vil-3-(1a.5¢,6 a)-azabicyclof3.1. Olhex-6-yl}-carbamic Acid tert-
Butyl Ester (I-(14A-1)a): : :

B-Chloro—Q-(4~chIorophenyl)-8-(2-ﬂuorophenyl)—9H-purine l-(4A~7)c
(83 mg, 0.22 mmol), (3-(1 o,5a,6B)-azabicyclo[3.1.0Jhex-6-yi)-carbamic acid
tert-butyl ester (prepared using the procedures described in Brighty,
Katherine E., US Patent No. 5,1 64,402; 87 mg, 0.44 mmol), and
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sodi um cyanobor ohydri de was added (5, ng).and the
stirring continued until the reaction was conplete (2
hours). The reaction m xture was concentrated and the
resi due dmut ed with saturated NaHCOSwwol uti on and

WO 203 Bact ed into ethyl acetate. The or gani BCT/H®0Z0046I%

conmbi ned, dried (Na2S34, filtered, 20 and 5% net hanol

in ethyl acetate as the solvent to give title compound
16A-1. The residue was dissolved in nethylene chloride

.. and treated with 2M HCl/ether to formthe desired HC
triethydainine @il Owksmanl prete cotmbimehit etbanoN Xy #nd Stirred

overs DAL T o G SRR G umamssonma o
and traa‘g %l%#g% %@ﬂ Sl‘m f,\ljflisé’?q Nﬁ tcﬁ@@fusm%%%@&m’
methyi%%g)ulogdg _afplpgqt to afford Titl@ boﬁmpoué]grl-@J AEE\-g% { 111274}1nq1|z
99%):}%{0( ﬁ}r_ssgwwzs#.'g:';zgq_ Ak :@é@,ﬁHé,_ GD:0B) 58 40gs8 TH)WO
7.50 (@004 081823 kﬁﬁ!ﬁ?@%@%%ﬁ}gzzﬁ&g I3 ﬁ?’ 212-60' ‘%15( l()%g

2H), 3.35 1 H),
S, 1H)(€D1200(Pf 3> 1608 (bezs, TH), 3.75 1 <, biH)I12.24 s, 131)0 1H (
.20 (m 5H). The conpounds listed in Table

s, 2H)H 426
‘ )134&(?.’0%—" re prepared using 5 procedures anal ogous

to those descri bed above for the synthesis of
pr opri at e
ORASNIE, -GpylEpar ed

decribed above for ot heg, i nter medi at es. “The conpounds

I'isted bel owwepe~j sol'pted 1o ipitially as the free
base andthenh NENEd to their
corresponding nydro rida_saht for testing. Table
13 NN NG NRR _/MNR CayF G

Cl

2HCI
14A-1
{3-[9-(4-Chlorophenyl)-8—(2-ﬂuor0phenyl}-9 H-purin-6-yi}-3-(1 a,50,6a)-
azabicyclo[3.1.0]hex-6-yi}-carbamic acid terf-butyi 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, CD30D) 5 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 compdunds 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 weli-known to those

.skilled in the art, or prepared in a manner analogous to routes decribed



15 Ex. RL -NRR M5 No. (MtH) 16A-2 -H H 446.5 ANY
16A-3 -HH I 488.5 0 16A-4 -HH 474.6 WO
211f) 4/ 037823 PCT/ 1B2003/ 004619 130 Ex. RL -NRR M5

WO 200407826 MiH) + - 16A-5 -H 460.5 Nont Exanpl & deryga003/004619
Preparation of 126
9- (4- Chl or ophenvl) - 8- (2-chl orophenvl)-6-pvrrolidin-I-v
|- s 9H-purine (17A-1): NON C / 1 NI N -NJ O
17A-1

abovélfcﬂ”dtﬁetqm&h%&?ﬂé@ )T}% ﬁ%ﬂ‘r{p@hhﬁs 'ﬁsﬂe‘d’l?elBW WElisRRitdd s

diamne |- 17A-1 a (2
thewQor&ﬂw@u@bmr@cbwweesaiyioréeﬁmg (31 my, io 0.17
nmol ) were conbi ned in pol yphosphoric acid (1 n) and
heated to 150 C until conpletion (2 hours). The _
reaction mxture was didpieed Wi th wat-er, nmade basic
with 6M NaOH sol ution and then extracted with
met hyl ene chloride. The orghic I ayers were conbined,
dried (Na2SO4), filtered, concentrated to -
dryness. The - crlfde eriay wap purified by
preparative TLE @ 0 f. 20% et hyl acetate
i n methyl ene chl or Mde/asNsol fent t'g ‘give title
compound 17A-1 (11 ng, 32N +ESI MS (M+1l) 410.5; 1H

NMR (500 Ar g | oy
Ex. Ar R1 NRR’ MS
No. | - (M+H)*
14A-2 2-chlorophenyl -H < H | 4371

A
E f‘."H
H
14A-3 |  2-fluorophenyl H .~ 421.1
WA
y ..,,N,H
H H
14A-4 | 2-fluorophenyl I 4211
N N .
H
H H ) ,
14A-5 | 2.4-dichlorophenyl -H : i’N. :,H_‘ 471.-3‘
:\2. f g
H h

Example 15
Preparation of {1 —fQ-M-Chlorophen vi)-6-(2,4-dichlorophenyl}-9H-putin-6-yi}-
ethyl}-isopropylamine (15A-1): |
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MHz, CDCI3) 8 8.44 (s, 1 H, 7.51 (dd, J 7.8, 2.1

Hz, 1 H, 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
4H). Awgtution of the material in hyl ene

m
WO 2004087538 | de was treated with 20 excess 1 N H@lcTim6hab0ib
n

ether, stirred, evaporatead to dryness, and the
triturated in diethyl ether to afford the

hydrochl ori de salt of compound 17A-1 (12 ny,
quantitative): +ESI M5 (Mtl) 410.5. w WD 2004/037823

PCT/ 1 B2003/ 004619 131 ?\l‘thcorrpounds listed in Table
g
4

14 bel ow vvere%re ed uysi @rocedures anal ogous to
t hose descri be ,{Mg/ yyittesis of  Conpound
17A-1 using the appfophi=ate ghardd,ng materials which

are available comergially, prepared using
preparations well-k p those 5 skilled in the art,
or prepared in a m anal ogous to routes decri bed
above for other internediates. The conpounds |i sted
bel ow were isolated iRpgpiplly as the free base and

t hen generally converted tTo their correspondi ng

Hy éﬁb&%ﬁ’nc}?ﬁ i9-ethloraphanybt8-(4-diahibepheny)H-@rin- ~

-~ - N, 10 : le Ar. M5. . No. . o+ TA2
6-yi-elpaiohls, LRI (e O HFR. g e ismiraviamin (65
0.076 FrAoRlie rid ' | i tem)

D U A ARE SRR} mi) wap stirfed of reom tsmppratyre,
and tojilswesiagidedrigativani\l)isoptoNoxidl (84-14;-0/114 mmol). The
reaction mixture was stirred for 3 hours and then methanol (0.5 ml) was

added followed by sodium borohydride (5 mg). When the reaction was
shown to be complete by LC/MS it was purified by TLC preparative plate

- using 10% methanol/ methylene chioride with 1% ammonium hydroxide as

the solvent to obtain title compound 15A-1. 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 diethyi ether to afford the
hydrochloride salt of compound 15A-1 (5.9 mg): +ESI MS (M+1) 460.5; 'H |
NMR (500 MHz, CD;0D) § 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 = 6.7 Hz,

~ 3H), 1.41,.(d, J = 6.2 Hz, 3H).

Preparation of 9_-'{4;Chlorophen v)-8-(2.4-dichlorophenyl)-6-{1 ~piperidin-1-yi-

ethyl)-9H-purine (15A-2):
| NN
01 J\,,//krl\o
N T
Cl-

e
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N N NF 18A-1 2-Fluorobenzoic acid (22 ng, 0.15
mol ) and N4- (4-chl orophenyl) - ‘
6-pyrro| idin-1-yl-pyrimdine-4,5-diamne 1-(I 7A-la
nywd. 10 nmol) were 20 dissol wgg i n di oxane (0.7
02004/{!#17?)23and 50% pr opanephosphoric acid cycl i cranmysiosdecin
ethyl acetate (0.3 nl)128The resulting m xture was
shaken at 95 WD 2004/ 037823 PCT/ 182003/ 004619 132 C
for 48 h. The reaction was cooled and diluted up to a
volume of 1.8 mM wth water for purification. The
purification of the crdéé-p xture was acconplished by

RS oS el NS HPL%%E\%B%@, .
OH-pukiHBaVEs Piep=ed %s &bcégga%%aﬁ%ﬁ%ﬁ%orm e G;EH

The gradi ent el uant™ use
abovefgf the %yx)thawa czi&e:tmmmmd 8A¢B) The chnipuundusas goatveded

B T T T S (VI

desired conpound were conbi ned and evaporated to
dryness to give titlge, € ?d BA-1. The residue was
di ssolved in 1o msthani” m) and treated with 4M

&@MQQMM@_MMJ&@ 4-dichlaroplenyl)-9Hperinas
. 4 Cfor -then dried in a flow of
G-vimel A 1 18 hours to obtain the

hydrochl oride salt of co ound as a solid 18A-1 (4.2
ng, 109%: +ES&H@N51) . 3;HlH NWR (500 MHz, CD30D)
58.36 (s, 1

1 H, 7.51 (d, J~=8.

; 759(m

: ZH)\@O 15733(m 3H),

7.14 (t, J = 9.3 Hz , 4.49 3.84 (br
s, 2H), 2.24 (br e The conpounds Ilsted in

Tabl e 15 bel ow wer epared using procedures

anal ogous to those/descri bed above.for the synthesis
of 20 Conpound 18A-1 using the appropriate starting
materi al s which are avi3Agbl e commercially, prepared

e LA N U R
methyldleme @A&@Vﬁ;ﬁﬁj 004 nrnbl)aiaedissbRed ikiRehamapends

(“& belwvverelsolaed
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 cor*n_'pl'ete (2 hours). The reaction mixture was concentrated |
and the residue dilhted with saturated NaHCO3 solution and extracted into
ethyl acetate. The organic layers were combined, dried (N32304), ﬁltered, :
and 5% methanol in ethyl acetate as the solvent to giize title compound
16A-1. The residue was dissolved in méfhylene chloride and treated with 2M
HCl/ether to form the desired HCI salt. Ether was added to the réacti'on'
mixtu;e to precipitate the product. The excess ether was decanted and the
crystals pumped to dryness on high vacuum tb afford the hydrochloride salt
of compound 16A-1 (6.8 mg, 30%): +ESI MS (M+1) 486.6; '"H NMR (500
MHz, CDsOD) 8 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, J = 8.8

o
St



initially as the free base and then generally
converted to their corresponding 25 hydrochloride
salt for testing. Table 15 N'‘N N Ar WD 200-4/037823

CT/ 18200004619 133 Exanple Ar Ms -abo. (M+H) +
wo 20"*"‘1@/&32 2-c ano hen 1 401.2 18A-3 3-c anopt&ERIBROCRYIDAELS
18A-4 3-fluoro hen 1 382, 2 18A-5 2, 4-di net hox hen |
436.2 18A-6 4-trifluoroneth | hen | 444.2 18A-7
4- chI or o- 2- met ho phenyl 440.2 18A-8 2-echo hen |
I-}A) 18A-9 4 difluoro hen 412.2 18A-10 3-net hox
Hz, 2Hjed. %@ @H)lé,&ﬁl(m AH)s3@BdpoL. Hentd 4432 2H), 1896 (i d, J

R L R Tt

4-di f | uor onet hoxyphen | 442.2 18A-16
ﬁ.chlortoI oro.hen 1 428.0 18A-17 3-di fl uoronetho
& GomRounds hisigd irg Trble 33 below were pyeparedaisingor ophen

s pocecids okl b LRI MR s Sy
: Compt‘mm&A_ asihgube appespriatéd 28rfing RAtefials3®Rich 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
10 initially as the free base and then generaliy converted to their comresponding
hydrochloride salt for testing.

Table 13
NN
O
N :
=N R1
Cl
Cl
EX. R1 NRR’ MS
16A-2 -H E : 446.5
'
16A3 | H 1 4885
N
4

{ 16A-4 -H H | 474.6
‘ /"(N\/{\
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el o\ 18A-24 416.4 s ~ cl 18A-25 451.4 N S_/ c! cl
18A-26 N0 378.9 \UWN 18A-27 396.7 s wv LOO wa i OZo
PCTI | B2003/ 004619 134 Exanple Ar M5 No. (M+H)

woO 20044883328 416.7 s CI 18A-29 380.9 O 18A- 3%13/%2093/009-‘619

18A-31 418.2 O N 18A-13@ 436.2 O 18A-33 394.2
18A-34 F 448.2 F OF

Ex. Rt NRR’ MS
No. (M+H) *
16A-5 H | - | 460.5
SN~
Example 17

Preparation of 9-(4-Chlorophenvl)-8-(2-chiorophenyl)-6-pyrrolidin-1-yi-

‘9H-purine (17A-1):

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-chiorobenzoic acid ethyl ester (31 mg,
0.17 mmol) were combined in polyphosphoric acid (1 mi) 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
chioride. The organic layers were combined, dried (NaxS0s), filtered, and
concentrated to dryness. The crude material was purified by preparative TI.C

| using 2 passes of 20% ethyi acetate in methylene chloride as solvent to give

title compound 17A-1 (11 mg, 32%): +ESI MS (M+1) 410.5; TH NMR (500
MHz, CDCl;) 8 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.

S
P
V. :



18A-35 396.2 S 18A-36 446.0 S O- Cl WD 2004/ 037823
PCT/ 182003/ 00 619 135 Exanple Ar M5 No. (MtH) +
18A-37 445.2 F NF 18A-38 418.2 18A-39 377.2 iN
18A-40 Nwwl.2 18A-41 382.0 18A-42wf7.2 N 18A-43
WO 2004048230 Cl  18A-44 411.0 Cl 18A-45 411. QPCRIB20@B/004619
18A-46 391.2 Exanple 3D Preparation of
1-f 9- (4- Chl oroohenvi |l - 8- (2-chl orophenvt) 9H purin 6
vlam nl  cycl opent anecar boxvlic Acid Potassium Sal t

(19A-1):
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 cémpounds listed below were isolated
initially as the free base and then generally converted to then‘ correspondlng
hydrochloride salt for testing.

Table 14
NN
cn\< ) '
N/’\K‘\D
=N
Example Ar MS
No. : (M+H)*
17A-2 3-chloropheny! 410.5
17A-3 4-chlorophenyl 410.5
Example 18

i Preparation of 9-(4~Chlorophenyl) 8-(2-ﬂuorophenvl) 6-pyrrolidin-1-yi-
15 9H-purine (18A-1):

1 N%\N

o

—N
E

18A-1
2-Fluorobenzoic acid (22 mg, 0.15 mmol) and N4—(4-chlorophenyl)-
6-pyrrolidin-1-yl-pyrimidine-4,5-diamine |-(1 7A-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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WD 2004/ 037823 PCT/[ B2003/ 004619 136 N\N Cl / N NO
K, Fi NO C 19A-1 1-Am nocycl opentanecarboxylic

acid (36 ng, 0.28 nmol) and Na2SO4 (15 ng, 0.14 nmol)
were cogwined in water (1 nl). 6- 0-9-(4-chloro s

WO 2004/p17823| ) - 8- (2- chl or ophenyl ) - 9H- purine | - 4ACTn82403/60m19

nmg, 0.137 mol) was athided to the reaction m xture and
heated to reflux overnight. The reaction m xture was
diluted with 1 MHCI and the resulting solids were
. collected by filtration and dried under high vacuum
C fori4$ i Vdezeactiprowastcanted aad dilntpdup tna vaidsiens) 1.8 Thie

with vy ) BulSarie” b Bliptidali o el By ERS o {21
acconmlisheBtiaevere pRERIpiparife @luewm 21§tmﬁe Wit gzét I on

m xt ure and a{Jremgltate was forned -Wer e

Hewlqtglgaggagq Jeyiesi 110 B ancl/a@‘rié‘tf:MBAsD nsingraﬂ.luyia@ enicron
c(2) 202! S fitnaitbe Pobon, TiRgraoibe o agigas ¢
0.1% m&udacsahh Nﬂﬂat( @Q(hmce@mm@)(aj vﬁtf?&ufﬁt%roécéﬁo cid ?Q
buffer; @&4 in -0 2b 2 - A
(V4 mis B %ﬁz %1; 20mip-20%A4, @9%31252.}11)1%420% 2The
on..o
fractioﬁgwm hg'@e(‘-‘ﬁ 6‘5'2‘%3 enyﬁ:g g0 E@?@% %E‘Spﬁ%@?ﬂi* d%uri n
dryne%’@]gvgmtmemmpwﬂ ‘t&mﬁombl r@srﬂﬂedmﬁ’@ﬂmlwﬁ ﬁal t
methaﬁoﬁﬁ %};ﬂ)lanrq, tr@gt%wgh&@ﬁé}g{qloaa@@@ R| ral)o mesyﬂtme pu
mixturé WhsOshai@n & RF5E B h"thgﬁ'rc{l’%)éyh'acﬂ&(ﬁr'oq’ niffogeh &P ik

usi ng procedures an ogous
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) 5 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 syntheS|s of
Compound 18A-1 using the appropriate starting materials which are

available commercially, prepared using preparations well-known to thdse '
- 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 theif corresponding
hydrochioride salt for testing.

Table 15

NN

\QJ%



w WO 2004/ 037823 PCT/1B2(103/004619 137 those

descri bed above for the synthesis of Conpound 19A-1.

+ESI M5 (M+l) = 483.1 Exanple 20 s Preparation of

1-(9-(4- %rophenyl) 8- (2- chl or ophenyggy- 9H-purin 6
WO 20043823 4- et hvl ami nopi per i di ne- 4- car boxyl I ¢ ACtARATBR619

(20A-1): NON Cl / / H33IN NgN~/ -N CI ONH2 20A-1

To a pal e orange sol ution of

6- chl oro- 9- (4-chl or ophenyl )-8-(2-chloro- io0

phenyl)-9H purine 144A-7 ¢ (1.00 g, 2.66 rmol) in

one 3lm) at room_ tenperaturejwas added
rleé@f %‘ri'}e (410 1, 284 mol). A sol ut M% of

|- -am np- pi peri di ne- 4- car boxyl i c{aci(#ih) de
47 in pater (L.
’*ﬁwz AL e RN TR

A\ Tc<T

| € I T ON Ibablluu SO T
i'Uu:::f&ijbl SEMETA £ lt@nyﬁa r‘l ) ‘I\I \Aﬂ'pt152 rea t| on
' I?a-xtj%—wa dilut p@'ﬂ@mﬁn\}dater (11 i B4R ter

it i (38418 1 hour Af-dimsthexnpeerture fol | 36 by 1
nourl8&-60 q t hd-tifleaiguhétayipheagl col | ect adagn a

- pi nti@retl gl jas salchirel2-atsThoxypheedl W { N cahg ol T,
ncetjgaeg HJO. The Q%Itﬁ&(m'%ngrl ea, vaﬁﬁ 2 to ‘4i ve
i 2

bo s SAETD 92“,fﬁ4ﬂfq@%%nﬂ' oo #le-2 o
"iBAﬁﬁ"' W7 éanﬁﬂmxxmeay&) L ‘ H) 4062 7. 45-)7.
iﬁﬁ 7 |og (d4~|s,oarggnogyp|§lenﬂm 4. 54 434.25, 2H),
_ABAHAR 2H) . 2amethogyphdnyt 7.0 Hz, 2406.22. 12 2. 06.
m18AH13 1.076- B-cBlotord-Rdrophédyl(t, [J = 4280 TZ,| 3H).
Thetggooge 3ol | B-fdoPD-BnethyPRefiPP! ) MES FFEBETUEH i N
[ SomAwgnol — (3RjiildrofthBRiBhefy audr tTojmb—FHE (6
M AgANE VT 2 o A-Chloro-2-flar hetyl o' 2 4280011 bas
B R e YT A P 440
J?&Z\ri,{ﬁm L tor 1_hoihenyd| | oved by |heat376;2

l\l—rn\

DY
o]

N

18A-19 2,3-difluorophenyl 4122
18A-20 2,4-difluorophenyl 412.2
18A-21 2-chloro-4-fiuorophenyl 428.0
18A22 3-chloro-2-fluorophenyi 428.0
18A-23 380.4
s
o .
18A-24 - 416.4
S
\
Xl
18A-25 4514
?j."-
s/ —c
R
18A-26 :t 378.9
NT ™=
| (o
18A-27 - 396.7

e




to reflux and stirring for 16 hours. After cooling,
the m xture was stirred in an ice bath 2 hours. The
colorless precipitate was collected on a sintered
wu woghbass - --'------ YCl 11B20031004619 138 f papgkaoiishss 9
rinsed with cold 95:5 isepropanol : H20, further drie
in vacuo, to afford 20A-1 a colorless solid (0.86 g,
79% . A portion of this material (0.81 gi 1.48 mmuol)
susoended in 15 m of 95:5 isopropanol: H20, then
h reflux and stigred for 17 hrf. Thé Suspensi on
@"]pea tlo room 5 tené’érature, stirred f\® 2 hqurs,
t & | ectled on a medi um sintered gliass(M¥dhhel |and

r n&pg:h.mth roomtenperalure 955 Tsopgrop b2,
ter further drying, \lh cuo, the hydrgiclliﬁgrlde

slal t of congound 20A-1 obt ained as a colorlegs
olid (0.721g, 89%: & SI M5 (M+l) 510.2; 'H NVR [(400
CRARAMNNACS Q 21 . ([« Ll) 60 (d ] =7 4 H7 1"'),

br s, 2H), |4.22 (br - 3.07 (q,1J =7.0 Hz4
H) , 256252(m 2H) 9-2.03 (m{2H), 1.36 (§, J
nd

4270 3)-—The _benz nesul fanate

rretﬂ fﬁég%l fpnate salts 20A-1 were prepdB8din hn
gnal ogous fashion. 15 | e 21 Preppration of :
1-f9- (4-Chl ¢rophenyl ) - & (Z-chl orovhenyl )9H nuri n-p-vl |
4-net hsl ani hopi perj dine=ZScarboxvl.ic Acid Methy! Ester
21A8A-31: |NON NN M N¥®Lcl 0 O | 21A44820
1-[9-(4-Chlpr opheny! Y8- &hl or ophenyj ) - 9H puri n- b-yl ]
{4- et hyl - Am nopi peN-car boxylj c acid amde
YA-87 (Exanple 164; %3 pg:~0.093 mmojl) and Anber]yst

15 (0.8 g) I n nethanoT™N(5.m) was sealed in a tub and
hetghAeggt edi to 60 CTor_gJ0 hi The Tegn V\@3 d by
iltration pnd washed with 2:1 neth noI/trlethyIarrine

S

|\l‘|£, U o 09T \o, .I. Ll y

1. 518828 (1 10 5. 7]29 (d. J = 8.1 rz300vg, 4]78
: _
;

and t hen 102 NHACOH in | . 25 The combi ned
prganic |layers were co trated and jthen purifigd on
A
18A-33 | T 3642
\ O
18A-34 | F ' ‘ 448.2
F
N .
F
) o
18A-35 é‘x/ 306.2
N .
\ S
18A-36 - ' - 446.0
8/ > o—
cl

T
Mt

i
L



Bi ot ageTM Fl ash 12S col umm usi ng 0-2-4% net hanol in
nmet hyl ene chloride as eluant to give title conpound
21A-1 as a light brown solid (26 ng, 55%: +ESI MS
(Mrl) 511 wgier 1H NVR (400 MHz, CD2C 2) 8 28 (s, 1
WO 2004937828 52 (d, J WD 2004/ 037823 PCT/IBZO }%0‘}3]"&]?(:9
8.3 Hz, 1 H), 7.44-7.3213m 5H), 721(d '
2H) , 555(v br s, 1 H, 4.65 (v br s, 2H) 4.13 (v
br s, 3.71 (s, 3H), 2.28 (s, 3H), 2.07 (ddd, J =
13 7. Q6 3.7 Hz, 2H), 1.79 (dt, J =13.7, 3.9 Hz,

2HE paration of
1- 19)(@5@ rophenyO0- 8- (\f chl or opheny!) - 9M§ur| n-i6 -
4- et vl ani nppi peri di ne- 4- car boxyl i ¢ Aci (Madhyl Hster
21A82)37NON CI' 7 N7/ H T WTCVCE@%{@??—*
3-[9- (4-Cnl prophenyl )-8 (2RI or ophenyl ) - 9 puri - 6-yl
]-4-ethylanmno- iogpi i.di ne-4-carboxylic acid
fret hyl estef was pregared using proc¢dures anal ogous
to those depcri bed apove for the synfhesis of Cornpound
P 1A48A-38-APCT V5 TVFI) 5. 3 Exanpie 2%148"_2
Pr epar at i onj of i
L- f 9- (4- Chl pr ophenyl chl or ophenvO- 9H puri n{6
i | - 4-i-sop‘f0pyl am nopi_g i ne-4-cafbonifrile (22A-1)
NON—CL_L LN -NNH CN~C 22A-1 A suspensionjof
1- [ BABS | jor ophenyl ) -8<( 2 chl or ophepyl ) 38"puri p-- 20
6-yi ] - pi perji di n-4-onegj 7 (48 ng, P.11 mMmol) in
et hanol (0.4 nm) wass~_=N
18A-40 N 391.2
] P
18A41 @)5, | 382.0
: S
1 - . :
N~
18A43 : |
’ X - 411.0
—
N Ci
18A-44
N 411.0
[ =
cl
18A-45 |. a . '
[ X 411.0 -
N~
cl .
18A-46 ' - 391.2
Y/
\ N
Example 19

Preparatron of 1 ~[9-(4-Ch!orophenvl)_B—(2-c:hIorophenv[)—QH—purm-6-v!ammol—
cyclopentanecarboxvhc Acid, Potassium Salt ( 1 9A-1 }
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cooled to O C and then treated wth 2-propyl am ne (15
I, 0. 15 mmol) and then concentrated aqueous HCl.
After stirring 5 mnutes, a solution of sodium

wozom&%—%@%qe%' 1 ng, 0.16 nmol) in watera#0.4 nl) was

t he WD 2004/ 037823 PCT/ | B2003/ 0046 1BCT/IERO03/004619
het er ogeneous reacti onas warned to roomtenperature
and then allowed to stir overnight. Tetrahydrofuran
(0.4 M) was then added to solubilize all reactants.
Addi ti onal sodium cyanide (8 ng, 0.16 mmol) and

2-propylamne (3 drops‘Q/:wﬁr g§ded and stirred
ered and s then

overni ght. The rgagtionjwa
concentr at ed ulq sSsufe o give title
conmpound 22A-1 ( 8%Has s col orl ess solid:

+ESI M5 (M+1l) 506.1. /H NI\/R(4OO MHz, . CD2ClI2) 5 8.32
(s, 1 H, 752(d I9|—|z H)745733(m
5H), 7.21 (d, J = rfi 5.50 (v br s, 2H).
3.88 (v br s, 2H), 3. 18 eptupl et, J 6.0 Hz, 111),
216(m2|—|) 1.82 (ddd9 1:133104 37Hz 2H),

pEpdersiPRrsRE A sl PE AT el o vessOn
(15 mg;10.14 4nmoiywars copbinediid Iwmeﬂ(t mnpom@hmﬁ@q& EhlordNON
phenylgaré; FQJO&N%?I&MT%HWUHHG (4A—7)c (57 5 mg 0.137 mmol) was
addedt§ the Té’ék':tﬂfrpm“&&{]%é and h'é?férd o] r@ﬂ}f&]ov%ngtgﬂg i‘g'er}gactton

pi peri di.ne-4-carbonitri are
mixture wasediliuted vetial gdGhand thd mltm@soﬁd@%r@ leoYectedrb f‘
20

f"‘at“’mﬁﬁeéynﬁﬁgﬁﬁg‘%ﬁncgw%iﬁd glve+£§ pl‘(l\D/Euct to staﬁlng483nne
(4@ mg)- The (résidoeUW 2P ARBYIMVEY In reethleMcAHISAYE (1 Brhp Yhyn- 6-v1

1
treated with potassium trimethyisitanolate (21 mg). Ether was added to the

slowly stirring reaction mixture and a precipitate was formed. The solids
were isolated by filiration, washed with 1:1 methylene chioride/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, CDs()D) 4 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 (brm
2H), 2.26-2.17 (br m, 2H), 1.87 (brs 4H).

Preparation of 4-Amino-1-{9-(4-chlorophen vl)-8~(2*¢hloronhenvl)-9H'-Duﬁn~
6-vil-piperidine-4-carboxylic Acid, Potassium Salf {1 9A-2);

NN

C'\Qﬂi%m

nH, © K
Cl '

| | 18A-2 _
4-A'mino-1-[9-(4-chlorophenyl)f-84(2—chlor_ophenyl)-9H-pL!rin-G-yl]- |
piperidine-4-carboxylic acid was prepared using procedures analogous to
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4- hvdr oxvpi peri di ne-4-carboxylic Acid Methyl Ester
(23A-1): WD 2004/037823 PCT/ 1B2003/ 004619 141 NON C

/iO.~NN NOS OH C 23A-1
or o- 9- (vwchl or ophenyl ) - 8- (2- chl or opigginyl ) - 9K puri ne
wo 2004@3(’@\ 7) ¢ (59 ngy, 0.16 mml) and PCT/IB2003/004619

4- hydr oxy- pi peri di ne- 4-&arboxylic acid (22 ng, 0.14 5

mol ) were coupled by the general nethod of Exanple

19. The crude product (ESI M5 (Mtl) 484) was

di ssolved in 1:1 nmet hanol/ benzene (0.6 m) and then
those desgribgdvahayetfer thst syyitbesigiodiGropethanSACR MESHMS
(MHE , 0.17 m, 0.34 mmol). After stirring for 1

our the reaction was concentrated under a stream of

nitrogen and then purified by preparative TLC using 4%

10 net hanol in nethy Jal syide to give title
Pre conpound 23A—1 (31 rrgbsgﬁlf/() ﬁjAn et her / met hyI ene

epaalion Ofid ] . , . :

¢ A > Ydet her to give
the hydrochl ori de sal t o& orrpound 23A—1 (27 ny, 36%

overall) as @ |i ta id: +ESI I\/S(I\/H) 498. 1;

NMVR (400 15° (8, 1 H, 7.62-7.59
(m 1 H, 7.51-T L7 (g J = 8.7 Hz, 2H),
3.90 (v br s, 2H), 3./5 (s, ,225(d J = 13.1,

4.1 Hz, 2H), 1.97 %i J = dZ Az, 2H). Exanple 24
20 Preparation

of f1-f9-(4-Chl orophenyD- 8- (2-chl or ophenyl ) - 9H puri n- 6-
11- 4-net hvl ani nopi per 28Ast 4- vf - met hanol  (24A-1): NN

Goh daié\lo%nge scgﬁion of 6-chloro-2-(4-chlorophenyt)-8-(2-chloro-
phenyl)-9H-purine [-(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-ethylamino-piperidine-4~carbdxylic acid amide I-(7A-80Y in water (1.5 ml)
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 mil). 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,0. 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 = 7.0 Hz, 1H),
7.45-7.35 (m, 5H), 7.26 (d, J= 8.7 Hz, 2H), 4.54 (bf s, 2H) 4.24 (br s, 2H),
2.51(q,J=7.0Hz, 2H) 2.12-2.06 (m 2H), 1.76-1.72 (m 2H)110(, 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 fnixture was stirred in an
ice bath 2 hours. The colorless precipitate was collected on a sintered glass
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cl Me' N 11 24A-1 WO 2004/ 037823 PCT/1B2003/ 004619

142 A sol ution of

1-[ 9- (4-chl orophenyl ) - 8- (2-chl or ophenyl ) - 9H puri n- 6-yl
—--=)-=-%- et hyl ami nopi peri di ne- 4-car boxyl i ¢ aQicdnERid3h1619

ester 21A-1 (91 ng, 0.3¥ mmol) in tetrahydrofuran

(1.5 mM) at 0 Cwas treated with diisobutyi alum num

hydrlde (I Mln tetrahydrofuran, 0.94 m) and then

mtenperature and allowed to stir

funnel‘”%é{'ﬁnﬁ%é’ Witk 16 95t e P teRBRtcheBoturther tdried, 61 %M‘tb
afford BOR-Ta) colfHESSELA (hbs | T09, ATRGIBh T 4Rl Rterial (087

concentr at ed

T.48mpoel) ev sEsEeitetV 16ahNBN 95 ESkbPrdpaHTe b hivap!  and

|.ene chloride as eluant"to give

heatec{) cfré’gﬁmoqﬁaﬁ@ggh;(yw T he susgepsionmgs NeDleltt)room
tempe:%ﬁ&rel slnHeN\Br gq%&ﬁlg Qh%ong??e?ﬁ% ag@ggﬁ‘%n (sgjlﬁ,-red;glggs

- funnel @ad rm&edawﬂh aonZEinpetaitite O6; @fs@mﬁ’é‘ﬂol Bi.&8 Afgér S

further??%mﬁz in ﬁ_éuo,lt%%ygm%r e-sqlbf;%coénp;%n tﬂdﬁﬂﬂi v;aéﬁb 1,

| obtametﬁagwmbﬂee@ sﬁ’r@gﬁ??b' 89 9% AES! MM 319-201H MR

é3 Chl or ophe
(400 M{/-lg;LC ®@¢§My (s, 37180 (d, S=F-4 Hzazlaf)SWH'lOf 40 (m.

5H), 7. %#\I?&C%D—Cém%@% v b}&dz%)iﬁﬁgﬁg@w 3107 (g, J= 7.0
Hz, 2Hﬁ29612452f(hpmh2®n'% of (-4 ag;:fér’gt[g ?gglg'gﬁé'u he

-yl)-1- |sopropyl
benzenggwfqn@%am@ m&thaﬁesuifmnbie aals oEROXM1 Wese §Reparel ihin
di met hyl f or mam de

n in 1.1 tetrahydrofuran/
@ a'°9§g %S)h s treated with sodi um hydri de (60% di spersion

Example 21
Prepamt:on of 1-[9—(4-Ch!orophenvl)-8-{2—chlorophenyl)—9H-punn-6—vll-
4-methylaminopiperidine-4-carboxylic Acid Methyl Ester (21A-1):

\ NN
cl L
=N “Me
(v I O OMe
21A-1

-[9-(4-Chlorophenyl)—8 (2-chlorophenyl)-9H—punn—6~yl]-4-methy|—
aminopiperidine-4-carboxylic acid amide 7A-87 (Example 1 64 53 mg, 0.093
mmol) and Amberlyst 15 (0.8 g) in methanol (5 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 128 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, CDzCIz) 5 8.28 (s, 1H) 7.52(d, J



25 in oil, 12 ng, 0.3 mol ). After stirring for 2
hours, the m xture was extracted from saturated
aqueous sodi um bi carbonate with ethyl acetate, dried
(Na2SO4) ,gponcentrated (123 ng), and +g#en purified by
WO 2004/6378%8h chr omat ogr aphy WO 2004/ 037823 w PCT/IB2003/004619
PCT/ 1 B2003/ 004619 1433%sing 4% nethanol to give title
compound 25A-1 as an oil (87 ng, quantitative). A
met hyl ene chloride solution of the material was

_ 3% ﬁ-ﬁ wth excess 1 MHC in ether, concentrated
=38. 7414r7e§%1('6‘§ 5hi)t F Sdetsl, Jh8. 7t Hen2H). b6 (abed, fH)m

4.65 G, 20 933y ee, 241870 & off 228l uf BB 1R Y
13.7, B B.7 580 281), 1H7 SIVER, wﬁasmg ) S8.34 (s, 1 H),

7:60 (d, J =7.9 H, 1H, 7.51-7.39 (m 5H), 7.31
(d, J = 8.3 Hz, 2H), 476(s 2H), 4.14 (br s, 2H),

5 Prea?aﬂ&&b’i g 4H73 opfen ) ; 1.32
,ﬂﬁ@mg{em -dmmnaxwmc@tmmmsgmmgg purl n 6

vl 1- pi perazi ne-2-carboxyic Acid amde (26A-1): 'N ON
O NHZ C~ / NeNH "N 26)TX§5 To a 0 C sol ution of
4-[9-(4-chI@| 2 & chl orophenyl ) -

S ; xyt1c acid ethyl
est er 13A—9 (327 \ iN_ et hanol (4 nl)

The vessel was seg &bm t enper at ure and
allonwed to stir ) . e m xture was
concentrat ed under reduced pressure 20 (123 ng), and
then purified on a Bi o2paglM Fl ash 12S col um usi ng

38 BT TE lerobhgtogaitind A coyiamive.
|
10 piperidfit 166 'Ffﬁdx@%fﬁ%%ﬁ%eg bedsTig Brodies o
. analogonddo thosst desonibeti abdveofpethe smthebbedif Compouat o4 A-Hom

9 the hydrochloride salt of corrpouna 76A- 1
*APC‘E‘@ggg"”ﬁ S e ol L SEs (Me1) 468.3;' H NVR

(400-MHz, CD30D) S 8.47 (s, 1 H, 7.64-7.61 (m 1 H),
7.53-7.36 (m 5H), 7.35 (d, J = 8.7 Hz, 2H),
Example 22

15 Preparation of 1-[9-(4-Chlorophenyl)-8-(2-chiorophenyl)-9H-purin-6-yij-
' 4-isopropylaminopiperidine-4-carbonitrile (224-1):

NN
cl !
AT
e N o,
CN
Ci
22A-1

. A suspension of 1- -[9-(4-chlorophenyl)- 8—(2—chlorophenyl)-QH—punn-

20 G—yi] -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 ;.d,-O.1 5 mmol) and
then concentrated aqueous HCL. 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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5.52 (br d, J = 14.5 Hz, 2H), 4.28 (dd, J =1
Hz, 1 H, 3.95-3.88 (m 2H), 3.63 (dt, J = 12.
Hz, 1 H, 3.44-3.39 (m 1 H. WO 20 04/03 78 2 3
PCT/ | B26@8/ 004619 144 The conpoundsgggi sted in Table
WO 2004087838 | ow were prepared using procedures apeto8RuS064@19
t hose descri bed above fl&¢ the synthesis of Conpound
26A-1 using the appropriate starting materials which
are 5 avail able conmmercially, prepared using
preparations well-known to those skilled in the art,

heterogenmaesarcedtion v\aasrmanﬁéd anabarg aempetatl Py rR] theardiQekd
[ ot r terrredl ates. The conpounds |isted

_ab
to shr%‘)é(%\é&i/g et 5an (Gy4 trnléwa)s ’@gntq{giqd tesoubiiza sl

reactdle naRGRS! tou %@%‘Efﬁ%st dh 16 pEN EEREZ Brpliviagpine
(3 drop,s) weye abged arw}sthd%verE}ghtAl' h&readiidil wids filfped GHH)
-chloro hen -HH524 N/ N HO M 26A-3

then c?ngﬁp@a rred geq pESSpke mggle(tttle fPpmpounda22A-d (27
 ABYS RS 2 !
G O ee soL, T SLMS (AN, 50814 1 ME, (408 M,

| cozcm b 8.3%5(<1 ik, ET;BZ @, o7 9 Bzdil bij; SRRBFBS (m, 5H), 7.21 (d, J
=8.7 Az 995 ¥Bo 1w oS, SA) 5 8 wors, 21), 3.18 (septuplet, J = 6.0 Hz,
1H), 2.16 (m, 2H), 1.82 (ddd, J = 13.3, 10.4, 3.7 Hz, 2H), 1.16 (d, J = 6.2 Hz,
6H).

Preparation of 1-{9-(4-Chiorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yl]-
4-ethylaminopiperidine-4-carbonitrile (22A-2):

| NN
(i )‘me7/l\T:::k’/’f
=p N,
H
CN

- 22A-2

1-[9-(4-Chlorophenyl)—8—(2~chloroph91;|yl)-9H--purin-6-yl]—4~ethylamih0- |

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

Exampie 23
Preparation of 1 -[9-(4-Chlorophenyi)- 8—(2—chlorophenvlj 9H—purm-6—vll-
4-hvdroxyp;pendme-4~carboxvhc Acid Methvl Ester ( 23A-1):

S
i
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WD 2004/ 037823 PCT/ | B2003/ 004619 145 NN C / ~ N ~
i M N gNOGO 27A-1 To a 0 C sol ution-of

{1-[9-(4-chl orophenyl)-8-(2-chl orophenyl)- 9H purin-6
yQ 4- met hygggm nopi peri di n-4-yl }-net ha 24A-1 (44 nyg,

W0 20040389 s mmol) and triethylamine in nme yI,,SQﬁB%},@MG?@

(i mM) was added 2-chl afjo acetyl chl ori de r opw se,
and the reaction was allowed to warmto room
tenperature and stir overnight. The m xture was then
diluted to 3 M with nethylene chloride, 50% aqueous
NaCH (0.6 m) was adde,g/\z&pd stirring was continued

overni ght. The t| of) wgs extract ed from saturat ed
t o aqueous sodi}y H-CATD { tth met hyl ene chl ori de,
dried (Na2SO™4), onceagyr at ed d¥y) ., concentrated

under reduced pressure (123 nd then purified on
a Bi ot ageTM Fl ash um using 2.5-10% net hanol in
met hyl ene chl ori de . 5% NH4OH as el uant to give

title conpound 27A-1 463p 4, 329 . A nethylene
chl oride solution of t terlal was treated with Is

{
1B o riroph B BE(2-BRAHE A O R BT 3
mg, 0t1Bemhyo@ramiﬂdmydctacysmbendmmmmhéb%icll_l(zl\%swg@(l 0.14 o

mmol)%@m% thec%B'g |§$Ie( generful met‘wgd f I%@mgié4 9 Thegrude H)

produ& (E@1 _M§§'M@’ﬂ 45@ waz dgsd!@e 1%%}_!3% ﬁ{%‘ n@ (5% (v

mi) ang m;.en gregteq \gtth mgﬂg@s@idiachmethahe:(mm i, héScaﬂle‘alZO 1ZH) ,

i 0.3 A Bt e e B oo MR e

e Al bR et Tl 5 “&“’**“My' .
pound 23A-1 (31 mg, 44%).

An ether/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 23A-1 (27

mg, 36% overall) as a light tan solid: +ESI MS (M+1) 498.1; "H NMR (400

MHz, CD30D) 8 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 brs, 2H), 3.75 (s, 3H), 2.25 (td, J = 13.1, 4.1 Hz,

2H), 1.97 (br d, J = 12.4 Hz, 2H).

Example 24
Prepa_ration of {1-[9-(4-Chlorophenyl)-8-(2-chloropheny!}-9H-purin-6-ylj-
4-methylaminopiperidin-4-yl}-methanol (24A-1):

!
Cl
‘Q\NV'\N
=N . OH
IN-‘.
Ci Me”

24A-1
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NOH -NC OOw 28A-1 To a O C solution of
1-[19-(4-chl orophenyi)-8-(2-chl orophenyl) -
9H purin-6-yl]-3-hydroxyazeti di ne- 3-carboxylic acid

WO 2004807538 13A-1 (83 ng, s 0.18 mmmol) in—net h%géﬁﬂm")“”

was added HCl (1 Min qiper, 0.27 mQ Aft
m nutes, the reaction was concentrated under reduced

pressure. The crude product was purified by
Chromatotron using 30:1:0.05 to 20:1: 0.1 nethyl ene

ol s g S i B

+ESI
4- me@ylarqmgplpendgle—eoparbotylm aithmethy! astel 214- 14&17 ndf) A8

mmolgil terdind o (T nll ol s Phbeniatia i didopud =™ ©

aiumlnmh*mmw M iﬂHeﬂdhj(dl"oﬁJrﬁH 0.94 mg) and then 0 warmed to,

g_n I pi peri di n-4-vO et hanone
room {emperatgenand plowed dp stir gmexzmght The mixture was quenched

with 065 RONBICH 26 fiyf B AtRRRE MK i ety (AR Tka0.),
concemtratsd (ﬂﬁsnltg){ ag? :ﬂgérﬁbﬁﬁﬁéﬂ oﬁe t%nhglr?éénedﬂ?ifé%@ﬁe@é\d colump
usmg § ﬁOA"/ oJHe FEJJ B ﬂm%el\"(l?@h in rethyieng ):hlo%’e as eluanisto

e SRy 1 P SO HSRUNITon PO s

press

(400 wdzmza@) 88.28 (6 Hﬁm(’d’ Ja mwlm)e 7%?%2%5" 0o

titl d 29A-1
5H), 75000/ 57 IR H) b 6041 G0 8a260). 258 (r b, 2H).3.40 0 2H)
2.3 (TSHRTCH [0 749,90 051 SR SOl 1, B 5
2H )_ concentrated under a stream of

Example 25
Preparation of 8-[9-(4-Chlorophen yl)-8-(2-chlorophenyl)-9H-purin-6-ylJ-
1-isoprop vl—3—methvl-1 .3, 8-triaza-spirof4. 5]decan—4—one Hydrochloride Salt

(25A-1):

25A-1

A suspension of 8—[9-(4-chloropher’iyl)-s-(z-chloro'phenyi)'—QHapuﬁn-

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 extraéte‘d
from saturated aqueous sodium bicarbonate with ethyl acetate, dried
(NazS04), concentrated (123 mg), and then purified by flash chiromatography

g,
é '
v
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nitrogen, and then triturated fromether to give the
hydrochl oride salt of conpound 29A-1 (77 ng): +ESI M5
(M+rl) 542.5; 1H NWR (400 MHz, s CD3OD) 6 8.35 (s, 1

J =87Hz, 1H, 7.51 (tewwd =7.8 Hz, 1

.60 (W
wo 2““‘@3782; 72267, 40 (m 9H), .7.34-7.29 (m 3H) PCRIBDOFMIGH

2H), 1.98 (br m 2H). he conmpounds listed in Table
19 bel ow were prepared using procedures anal ogous to
those descri bed above for the synthesis of 10

usig TR Yok oG, RRRRGRE L Shar b

mat er|i

quantitstivel A nesByiché SRRt SoliieNf g RS Ral viid {réggegi With he

art, or‘prepared I n a manner anal ogous to ToOU
excesyd Mitfeldn edfrsv eonegnimtadruriderer mmtcészjtrd'gm,mimgnds
e free base

L i initjall t
tituratol i R o frd ‘i’gﬁtsﬁﬁ’éﬁ"e[%t@ %ﬁﬁg@w $aori(fy
. 8 e st o [0 VUK
MHz, 65208 5.8: 84 (5.0 (ci 526 St D EACDBOTRI D,

Qa7 &4
71 ISR D i o i 5 05, 05, 000

3H), 2.28 (brs, 4H), 1.32 (d, J = 6.2 Hz, 6H). _ :

Example 26
Preparation of 4-[9-(4-Chloropheny!)-8~( 2-chlorophenyi)-9H-purin-6-yij-
piperazine-2-carboxylic Acid amide (26A-1):

ni/““‘*N 0
Cl\‘@\ )}//’k /\'/Ik
N N NH,
=N l\/NH
Cl
26A-1

To a 0 °C solution of 4-[9~(4-chlorophenyt)-8-(2-chiorophenyl)-
9H-purin-6-yl]-piperazine—2—carboxylic acid ethyl ester 13A-9 (32 mg, 0.064
mmol) in methanol (4 ml) was bubbled NH; at a moderate rate for 15 _
minuies. The vessel was sealed, warmed to room temperature and allowed
to stir for 4 days. The mixture was concentrated under reduced pressure
(123 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 mé_teriai- 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 26A-1
as an off-white solid: +ESI MS (M+1) 468.3; 'H NMR (400.MHz, CD3;0D) 5
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 (br d, 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).



F/ 1 29A-4 2-chlorophenyl -H534 N OH F 29A-5
2-chl orophenyl -H530 OH 1/ INH 29A-6
2-chl orophenyl H > 466.1 90-:N H /N 29A-7

WO 2;,042039 ;orophenyl Ha NI > 480.1 O N Hwt H Co 29A-8
b%orophenyl H Nv 532 H N Exanpl e 30PGHIB2003/004619

2004/ 037823 PCT/ 182003/{)4 4619 149 Preparation of

3-f9- (4- Chl orophenvl) - 8- (2-chl or ophenv0- 9H puri n-6-v1l

- 6-norpholin-4-vl-3-azabicvclof3 9

O hexane-6-carboxylic Acid Amde (30A- 1)NNC / NI

/I NHrO NNJ O HNHZ 5 30A-1 A mxture of

37he-qompaltod istedyih Tabid 28 Hyiow erdiehrbpalid dsingn- 6- V!
pr OCJG’P&%? gR8lageus.to thasedeseritrd abave fathe synthesisaf boni tr .
Compduhc?28n81 (1€gtHe appropriate starting materials which are

5 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.

10 ' : Table 18
R1
TN
Cl
=N
Ex. Ar R1 -NRR? MS
No. (M+H) *
26A-2 2-chiorophenyl -H 524
26A-3 2-chlorophenyl - -H 482
Example 27

Preparation of 9-{9-{. 4—ChlorophenVI)-B—(Z—chlorophenVl)—9H—punn~6—yIi—
15 1-methyl-4-oxa-1,9-diazaspirof5. 5]undecan—2-one {(27A-1);
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0.052 mml ) in concentrated H2SO4 (0.6 m ) was heated
at 200 C for two hours. After the reaction m xture
was allowed to cool to roomtenperature io and stir
overni ght, @ was cooled in an ice bat nd then

WO 20048378241 |y quenched with 5 M aqueous Na ﬁ@TﬂﬁhnMyomm)
The m xture was extracted with ethyl acetate and the
t he conbi ned organic | ayers were washed with brine,
dried (MgSO4) and concentrated, in vacuo. The residue
was purified on a BiotageTM Fl ash 12S col um usi ng
0- 6% net hanol in nethylgrechloride as is eluant to
give, after tgi ion[ifr mrreth ene
chl ori de/ hexanes l\; A—l (24 nmg, 83%:
+ESI M5 (M+1l) 550.4; Ocpzci 2) 8 8. 27
(s, 1 H, 7.52-7.49 4- .32 (m 5H), 7.20
(d, J =8.7 Hz, 2 5.4(3 18, 547 (s, 1 H),
5.03 (d, J = 12.0 1 ,437(d J = 12.0 Hz, 1
H, 3.97 (br d, J = 9.1 368355(m5H)
2.73-2.63 (m 20 4H), gﬁ-{br S, 1.96 (br s, 1
H)y. Exanple 31 Preparation of

9-Tiota Chad solptienyt §+-fo- (‘?—Bﬁmr@ﬁﬁé’mﬁﬁ' (b é@érﬁgggggﬁb(me 19

9H purine (31A-1): wv cV Vi/VJ Tac~
9H-pYEip-Errlf- @éff\ylammpptpﬁndm-zi@ﬂ} methariol 24A-1 (44 mg, 0.091

rmofy e G ARRET iR B G AR LEI aRdcPliy f g -
acetymidmode a:irdpwse; and dee hewdtion wis éﬁ@w&ﬂ to Wakm 19 Rlom Ver e

; {1 Bﬁlformﬂmde(o. and stirred
empé; 'r‘ﬁ %}?ﬂ S rAy(g.»,rqng ghegnlgg@pwagamn ltgtedgp a)mmwth
ol Ericis, 205 et G50 1.6y W, i, T
was ceniinued ovemight] Tihe deadtion wab wixtreichat fremdsdthatewashed

aqued BodhEAR R e Gt St Bk, oot o
conceditmb@d; $123nw) domReRtbtdd BAd&TeRUBLARESIE T35 Mg), and
then purified on a Biotage™ Flash 12S column using 2.5-10% methanol in

methylene chioride with 0.5% NH,OH as eluant to give title compound 27A-1
(15 mg, 32%). A 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 27A-1 és an
off-white solid: +ESI MS (M+1) 623.3; H NMR (400 MHz, CD:Cl) 8 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 (id, J= 13.3,5.4 Hz, 2H), 1.88 (brd, J = 145 Hz, 2H).

Example 28 ,
Preparation of 1 —[9—(4—Chlorophenyl)—8—(2—chlorophenVI)-QH-purm-G-vl -
3-hydroxyazetidine-3-carboxviic Acid Meth vl Ester (28A-1 )
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12S col um using 0-70% et hyl acetate in hexanes as
eluant to afford title conpound 31A-1 (34 ny, 56%;'H
NVR: +ESI M5 (M+1l) 399.4; (400 MHz, CD2CI2) 8 8.51
gl H), 7.56 (dd, J = 7.5, 1.7 Hz, 1 H) .pchibbedionder
(m 5H). 7.23 (d, J =18 1 Hz, 2H), 5.71 (septuplet 3
=6.2 H, 1 H, 1.50 (d, J =6.2 Hz, 15 6H). The
compounds listed in Table 1 bel ow were prepared using
procedures anal ogous to those described above for the

synthesis of Conpound 3lA:], using the appropriate
starting nateby.l- whi chjj are 20 avail abl e
commercially, pr§ ad gﬁgﬁi‘ ﬁatlons wel | - known
to those skilled t rt prepared in a manner
anal ogous to routes rlbed a for other

i nt er nedi ates. Tabl PAr WO 2004/ 037823
PCT/ 1 B2003/ 004619 anple Ar X -OR M5 No. (MtH)

31A-2 2-chl orophenyl CE3 -CEt 419.2 31A-3
4-chl orophenyl CF3 - OE28#¢d. 2 31A-4 2-net hyi phenyl
CF3 -OEt 399.3 31A-5 3-chlorophenyl C -OEt 385.2

316

o T ARyl o oronneminy | o3
9H-purigy-Gryl]3 ytkoxsazetﬁjme-ahdmbaﬂylﬁfwbd Griiced 8- 1@ 3 mg,
0.18 iR ricoEg (2 Wae o =

RT3 Piehang Added HC| (1 2ther 27 ihohiser

15 mlrﬂtgs QhBWeﬁE@e;ﬂwa%%n%@nﬁaféH e e :Fessure Tre
crude product was purified by Chromatotron using 30:1:0.05 to 20:1:0.1
methylene chloride/methanal/NH,0H as the eluant (14 mg, 1?%) +ESI MS
(M+1) 470.2; 1H NMR (400 MHz, CD30D) 6 8.25 (s, 1H), 7. 61(d, J=7.5Hz,
1H), 7.48- 739(m 5H), 7.30 (d, J = 8.7 Hz, 2H), 383 (s 3H).

Example 29 :
Preparation of 1-{1-]9-(4-Chlorophen Vi)-8-(2-chlorophenyl)-9H-purin-6-yi]-
4-phenyipiperidin-4-yf}-ethanone (294-1):

NN

g L
N8

=N
Cl

29A-1
To a solution of 6-chloro—9-(4—chIorophenyl)-s (2—-ch|orophenyl)—
9H-purine [-(4A-7)c (68 mg, 0.18 mmo!) in 1:1 methylene chioride/ethanol (2
ml) was added 1-{4-phenylpiperidin-4-y1)-ethanone (48 mg, 0.2 mmol) and
traethylamsne (70 I, 0.5 mmol). The mixture was stirred overnight,
concentrated under reduced pressure, and then purified on a Blotage‘""

Flash 12S column using 5-10% methanol in methylene chioride as eluant to
give title compound 29A-1 (77 mg, 78%).




31A- 14 3-chl orophenyl CF3 -OCH2CF3 473.4 31A-15
4-chl orophenyl CF3 OCH2CF3 473.4 31A-16
2- et hyl phenyl CF3 -OCH2CF3 453.4 31A-17
3-chl oropMenyl Cl - OCH2CF3 439.3 31/Aws8
WO 200403786 hyi phenyl Cl - OCH2CF3 419.1  Exanpl ePGaIB003/004619

Preparati on of

1-f9-(4-Chl oropheny1l- 8-(2- chl orophenyl )-9H nurin 6

yl J- Piperidin-4-one oxine (32A-1): WD 2004/ 037823
PCT/ [ B2003/ 004619 152 NON N N1~ NIlv~~" N /[ ci ~H
32 A1 metharolimethyfene chlaride solution of the material was

et A 5 PAPRTE bt B ety ™
nitrogéw, dél%ﬂéﬁrﬁlﬁa{éﬂqwrﬁ@tﬂéf Q)e% étﬁ&ﬁx&%lorﬁielgafgp 1) in

met hanol 2 ) was stirr

compausehBAH1I(H. migbtel-E&IaMSI (m1geﬁ42 E;s‘nm m«m Qﬁm@ellllfl% om .
t t
5 coﬁ@?éﬁfﬁ?ﬁa 18 C830c 58 4P e BT ttnd = Coriderthib ed
TAGTLD B O Sk TR R o P e é@%ﬁ%@%o 09
6 10.49 (s, 1 H), 8.28 (s, 1 H, 10 7.70 (dd, J =
Jtje Brppaunds isdod i fable tGhpiovpingte S%epa%ee"@:rﬁé w
procedrs : s to \ihoseBd@sdf%ed% ove 1B

TESTING Is The utility of compoun he present
10 Compqmagaobusangtth@appmuat@sta‘rtlng hmtenalsammchrarent I on

activit t one of the
avalatig LBt L et PG obetalcenkSTEhofiinghose
skilled &re tlwartﬁoﬂp@puﬁetﬂlnl Aniditier InAldRIsSod8a s BSShiteR! ow.

]B ovi ne serum_al bum n
above for other intermediates. The compounds listed below were isolated
initially as the free base and then generally converted fo their corresponding
15 hydrochloride salt for testing.
Table 19
R1

N™ SN

cl |
\-@\NJW/)\ NRR

=N

Ar
EX. Ar R1 NRR’ MS
No. | : | (M+H) +

29A-2 2-chiorophenyl -H *® 516
| OH




20

DVSO -

tetracetic acid PBS -

wO 2004!%7
in

et hyl ene gl ycol -
N, N ,ww-tetraacetic

ﬁ)’ﬁ‘osphat e
traperitoneal

di met hyl sul f oxi de EDTA -

et hyl enedi am ne

phosphat e- buf f ered sal i ne EGTA

bi s(( 3- am noet hyl

et her)

acid 25 CGDP wswguanosi ne

sc - subcut aneous po -
WO 2004#5037823 PCT/ 1B2003/ 004619 1 53

tricul ar

or al | PCTB2003/664619

i ntravenous

icy - intra cerebro ven v -
[3H] SR141716A - radi ol abel ed
N(pipert+di-i=t=—yt) 5(4—-ehl-orophenyt—1-5
Ex( 2,4- di chlfr opheny| ) - 4Rfet h I-1H- pyrmzRI’e 3-car boxgyg d
Noe Hydr ochl ori de alail abl e {rom Amer sham Bi osci Wﬁﬁ%—l)
cataway N[ 3H CP-55940 - radiol ahled
29A53(1 3-tiorebhahnert V1) 42- [ 5] hydr agy- 2- (3-
hydr oxypr opgl) 3E:lyc ohexyl ] - Bhenol 3 abl e from I\EIJ\'i1
Li fife Sci ence Products, Boston, : RH1 -

-([di peridin-1-yl)- % (2,4-di:h|oroph-- -5-(4-i3dophen
yl)-4- nethyl -1 Hpyrazol e- B- car boxani ge~avai | apl e
frgm TocrisTM Elljsville, MO Al of conppunds
Ii<tedinthe Exar*ple sectipn above tested|in the

HT Teceptor bimdrmygassay[betrow—The—conrpounds
29A‘;ﬁrcw21'§b|0&0li’lwgé 15 oH bi ndi ng axtixties fron 0.584
nMito | gMw th tHe exceptijon of E ‘ 19A- 1] whi ch
had a binding actifvity of 2.8 nM and ExaRfl e 19A-2
whifch denonstratdgd a bindijng activity lf 1.2 nM
The¢se conpounds hgving an |activity < wer € t hen
tegted in the CB-If GIPy [35S] Binding ay an t he
CBi2 bindi ng assa)J descri bgd bel ow i n the Bi ol dgi cal

Bi pdi ng Assays .o jsection. [Sel ected conpﬁunds re

then Tested rm viyo usimggne—or—nore—of—the——
29A-5 (1 t2-ehiarophes s {deseti bed i ™ he~Bi ol ogi cal 530
FuLcti onal Assays |section |[bel oW In \/ t ro Bi olfogi cal
Asbays
| ¥y H
29A-6 2-chlorophenyl H > 466.1
o™ N
¥y
29A-7 2-chlorophenyl H : > 480.1
_ o ﬁ
29A8 | 2-chlorophenyl H AN 532.4
A
N

Example 30
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Bi oassay systens for determining the CB-1 and CB-2
bi ndi ng 25 properties and pharnacol ogi cal activity of
cannabi noi d receptor |ligands are described by Roger
G Pertwewgr n "Pharmacol ogy of Cannabwggei d Recept or

WO 2004/08783ands"” Current Medicinal Chemistry, 6, B3bu2065/004619

(1999) and in WO 92/02640 (U.S. Application No.
07/564,075 filed August 8, 1990, incorporated herein
by reference). 30 The followi ng assays were desi gned
to detect conmpounds that inhibit the binding of [3H|
PrepameﬁMS{(é ldcmafemvﬁeﬁ-ﬁ?-ab&ireﬂhtﬂw QHmo:LB-;apd

1) )- cycl ohexyl ] phenol ([3H] CP 55940 rad| oI abel ed
CB-1/CB-2 ligand) to their respective receptors. Rat
CB-1 Receptor Bi nd| ngnPRg§ ocol 5 PeI Freeze brains

(avail abl e & F Iee e B| ol eg Rogers,
Arkansas) were sue preparation

buffer (5 MM Tris 0 NpH— m\/IEDTA)
pol ytroned at hi gh—speed and ept on ice for 15

m nut es. . The ho r@v |vvas mn at 1,000 X g for
5 minutes at 4 CYThe supernatant was recovered and

centrifuged at 100, 000 for io 1 hour at -4 C. The

pell et was then re-sus din25 mM of TME (25 nM}

¥ iftuptior 3044- &I&Ubwaﬁfl?-a-@n&lér e%gff%lg&ﬁ{nrp-@’ﬂ-

sed. A %rotel n assay was’ perforne

tagabigyche]3j 1 @]hmsna-@d@arbpmmleefzg»&dh@am he

0.052 ) P ERMIEaR A R 40 ol o8 e ot Bhach eptas ™

hours. dﬁﬁer thel deaetiby prigtye oR allividEto &é?diﬂ]to%ﬂife’}/ﬁg)?er‘éﬂfre
in aligand buffer (0.5%BSA plus T and 25

and 3“5 PVﬁE}'g"*aEd%S pecleddn gndee bath aod thew carefully qugnokad
vih § NEEdubus N8R 1R L TBRRNRRLE S SkPRHEd wityiny o

acetate and dben te cambinehomaniclayers wese addhedtwitli beng] @isd

(MO} i BhEBptraiets nh‘iu%’&oeﬁi% A

Biotage™' FI@h 288 LolimPiSifglol p at 5 I"ﬁﬁ] FP%tHif!eﬂ}éE&hl eas

added to the reacti on Wer e
eluant {p-giyesatier tifurskian from mtbyl@emhlondelhexanes title

compound 30A-1 (24 mg, 83%): +ESI MS (M+1) 550.4; 'H NMR (400 MHz,

- CD:Cl>) 8 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-chlorophenyi)-6-isopropoxy-

OH-purine (31A-1):
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filtermats presoaked in BSA (5 ng/m) plus TME. Each
filter was washed twice. The filters were dried
overnight. In the norning the filters were 25 counted

wuawvingmeia WAl | ac Bet apl at eT11 counter (avail abberfig®6s/004619
Per ki nEl mer Life SciermeesTM Boston, MA). Human 8&1
Recept or Bi ndi ng Protocol Human enbryoni c ki dney 293
(HEK 293) cells transfected with the CB-1 receptor
CDNA (obtained fromDr. Debra Kendall, University of
30 Connecticut) were har ed i n honopgeni zati on

buffer (10 mV EPL EfSTA, | 10 nM Na Bi car bonat e,
protease inhibito

SO d WD 2004/ 037823
PCT/ 1B2003/ 004619 hempgeni zed with a Dounce
Honmogeni zer. The honp

gefate was then spun at 1,000X g
for 5 mnutes at 4

_ e @uper nat ant was recovered
and centrifuged at 00

G for 20 mnutes at 4 C

The pellet was then re- suspended in 10 m of ’
hormogeni zati on buffer 3% e-spun at 25,000X G for 20 |
J

ORIy Pt ero bRy BEH Bt ol f-GA i g 5
mg, 0. v, 2-otbptopdhERIRNMG, B, 15 PArALI), lé;ﬁé 365»5“@%@5%0%%&9 q

d of tissue tot'alin

(50 mgf B {sP P },%?e SRetlinad ifb@im@bﬁkﬂ@rmammejgo.ﬂtml) draf r ug
sti 5100 5 | _
v uEh | U S U S 2o

carbongte-{253Rg40 7 6amnvel s were atidddisndestiriatrad dudibRsl dé}Tﬁ%e |
e

: I T and .25 were added to the plate. !
’eact""ﬁﬁ%@g%%@@ S8 il et gt andithen washec withataratas
aqueous doatiubicaBbha ik i at Lon_, peri od

250 pi gf ‘St o t‘eb;laf;h]g' gph&%s%%?l“ﬁ'%&%@”%ded-t0-
(NazSOsheviaparated to gryness, and thphaueifiedarea Biot abrd by

_ , i | t.er mat ked i BSA (5
125 colfh ey GuhRy BAEITT BoPies Shchant tacsord e

compound 3t (drmag, B6%90 MR SE5) MS (ﬁéielfl gggdt?ié{‘&gmﬁq-g. | |

were counted on a Wall ac

CD2CIo) b1 (ol B4 7.6 (el olEabd? b SH5c7 TSP, Siap ! on.
el 7 4CE:
723 (0, Y8 o 3 BT E R bbbl ¥ o G Bt ol RO GG, & = oiRas,

6H). (obtained fromDr. Debra Kendall, University of
Connecticut) were ‘harvested ' '

M Bl
W

D

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 whicharé'
available commercially, prepared using preparat_ions Well-knownlto those
skilled in the art, or prepared in a manner analogous to routes decribéd
above for other intermediates.

Table 20
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in tissue preparation buffer
7.4) containing 2 mM EDTA),
speed and kept on ice for

G for
in 25 mM of TME (25 nM Tris buffer

15 mi nut es.

(5 MM Tris-HCl buffer
pol ytroned at high
The honobgenat e

(pH

was then wwun at 1,000X g for 5 m nutwe at 4 C. The 25
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31A-15

4—chlo_rophenyl

CF3

~-OCH2CF3

31A-16

2-methylphenyl

CF3

-OCH,CF;

31A-17

3-chlorophenyl

Cl

-OCH,CF,

31A-18

2-methylphenyl

Cl

-OCH,CF,4

t aplateTH
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The

pr e

ed

50,

per

OH

100

Example 32
Preparation of 1-[9-(4—Chlorophenyl)-&—.(z-chlorophenyi)-9H—purin-6—vll—

piperidin-4~one oxime (32A-1):
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20 al bum n and the foll ow ng protease inhibitors: 100
glm bacitracin, 100 g/m benzamdine, 5 jig/n
aprotinin, 5 g/m |eupeptin. The assay mx was then

WO ZOOJ)E:%&bat = wWith increasing concentratwgens of antagoni st

10 Mto-10'5 M for. 10 m nutes and cHLAT/BRIESH04619
with the cannabinoid adohi st CP-55940 (10 M. Assays
were perfornmed at 30 C for one hour. The Fi ashPl atesTm
25 were then centrifuged at 2000Xg for 10 m nutes.
Stinmulation of GIPy[35S] binding was then quantified

using a Wallac M ¢robet &y BOR0 cal cul ati ons done using
Prisnl™' by Goaplpad. | dverde agoni smwas neasured in
t he absense of adanj/Stn - INFLT\PR- based Funct i onal

Assay Protocol WD 2004/)3¥823 B2003/ 004619 157
CHO K1 cells co-transfected with tHe human CB-1
receptor cDNA (obtg dirom Dr. BBbra Kendal |,

Uni versity of Conned ut) and the prom scuous

G protein Gl6 were used,fox this assay. Cells were

pl ated 48 hours in ad at 12500 cells per well on

dohiixiyes ocaqge(d-caaémwehymaa.@ccmoﬂrbpnéngpgweﬁ%_%iﬁ W

bated for one hour wth pM

.. Cell '

piperi W&é@%%ﬁ@@ Q-4 pvest)@adbygroxylaraingihygiractdoride
o : . .049%) . T |

(11.9 RG0S Gl i maiaid 0 Ablsfias SiftodloveliGhPfiotin " ©

temperaigre. dihe repctionlveas thet; ex2ractedfrong sERIFRIR] WLI A dye.

: 20 min the, pl dded h
sodiurf bicEpotialer Y hampINed GREBi @Y9r WereRgeddNazS04) and

conor ek RSN 20 SRR s

MS (M3824814; SHANMR (41D Mtz DMSQE o) 216149, 1R5878 (8en),
t t { trat -
770 (EY S AL LS A Sl T d O e E S

=)

(agoni st) . ta were anal yze
Prism Detection of Inverse Agonists The foll ow ng
cyclic-AWMP assay protocol using intact cells was used

to detern MHARMASOLOMIGAL TESTING Y. - Cells were
plate at a plating density of

%88@%9} ‘E%t%ficcggéo%ﬁ of therprasent inventien incthet practioe obf
the insthh® idveP@bn &l be L0RICALEH By A& Ay in at least one of the
protocols described hereinbelow. The following acronyms are used in the
protocols described below. .

4.45-43vesuentiy 2 el engod iz, ?Slééngi’ bﬂ{?@?@%{ﬁgg ]

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 | ' o
GDP - guanosine diphosphate
SC ~ subcutaneous
PO - orally
ip - intraperitoneal
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i ncubated for 24 hours in a 37 Cincubator. The nedi a
was renoved and nedia | acking serum (100 |) was
added. The plates were then incubated for 18 hours at
37 C. Seruwgefree medium containing 1 BMX. was added
WO 2004858%ach wel | 25 followed by 10 pl of teStp&pRANEhLs10
(1: 10 stock solution (88 nM conpound in DMSO) into
50% DVSQ' PBS) diluted 10X in PBS with 0.1% BSA. After
i ncubating for 20 mnutes at 37 C, 2 Mof Forskolin
was added and then incubated for an additional 20
KWV nuies cerel3d @ntitidanedi a was renoved, 100 pl of
- QAN HA was added and then incubated for 20 m nutes

At 1 oonT 30"t enperature. Cell lysate (75 1) along with
25 Al of assay buffer (supplied in FlashPlateT"' cAW
kit available from NEN Life Science Products "

bdiﬁassaiyﬁéé@?)@%weu!wabm BofpiperiditvA) yii-5t{@-chiGioptieapyht B.
- ANVP t . added fol | ow
(2.4-aictfEpRERDS 3 ARl ezl tabexatmiss Mo ongiR: o
avaitabfeoﬁromaqrde@smnaioéci@acédj@ig&néﬁra?, R the wells wer 95
|

(@Iaf)&fg%%%pand counted in a Scintillation counter.
RS/ ol 'Ggiciabled sty t-dimetuhentyi 2aGelydrexg-2(8:h
' - T, d. CP-55940 h
Py aro O o XA PREAPr I liBbic fpmetER OFY SogBRavi ors | n-
Productsi Bestorgdlihect i vel y known as the Tetrad. For a
i pti f .t behav| : Smith, P.B., et
@ﬁﬁ%}i AN 2093 fﬂd‘ﬂ%gégﬂc(§i"gé;C%i{irpgggw)-éﬂhéndnuhﬁhﬁbz a
PPN 1 . Rl . e 1
e D e SRR SVSRINE Mg ook M SR MO ana
Wley, J., et al. in "Discrimnative stinulus effects

AR i el e
i the CEos Sty BRvA bt ke P oSNPELIGEBiciod 4 ke,
of binding getivities ooy 047 iB-te 1184 withaberexsptiolof Estafrplé s
101 WPRF AR BRI FNAY Sl B3 Bl 8157 W e
e L Ve migter oy ST 2R Toiee Crmndishafigan =)
activity %ﬂjgn%wefeaﬁﬁmtas;etbin therGButt GFeNi[3S] Bitding tAssayasid | ve
the CB-2' Hm?ﬁﬁ& aLQ%‘, ggl.sgribaec{ Selow in lthg fBiological Binding Assays
section. Selected compounds were then tested in vivo using one or more of
the functional assays described in the Biological Functional 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, incorporafed'
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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tissue gtd

20 activity for that particular test. Loconotor
Activity Male ICR mce (n=6; 17-19 g, Charles R ver
Laboratories, Inc., WImngton, MA) were pre-treated

o soveyipdy t est conmpound (sc, po, ip, or icy). dohfilseaneie1y

m nutes later, the m céwere challenged with CP-55940

(sc). 25 Twenty-five mnutes after the agoni st

i nj ection, the mce were placed. in clear acrylic
431.8 cmx 20.9 cmx 20.3 cn) containing clean

ges (
5-(1 1v@6@th3§h@myﬁg%-[5 hmercsqyew@mdv@q@mwpm@dohexﬁ}cgheﬂgl
f (6] m nutes and the
(CH) é}y 55%5‘ %‘aﬁjslf‘éfﬁéd@ﬁ % 60 st easpgstivet ors

tIVI
recep’(owal I abI e from Coul bourn I nstrunentsTM Al | ent own,

PA) that were placed 30 on top of the cages. The
dat a- was cobiphf&-1 RedeptorBinding Praoesised as

A IR Al P tles Ot Tgese Hiplopioats Reasrs( n=s;
Arkandds) Mer@ enap @m bléﬁ‘:'eh Mﬁfs@u@ f;:ﬁebét%%ﬁ uﬁér%trﬁ@lt ris

ound ip or icy) fteen m nut'es

HCI, pflh—g%ﬁ ead Emaﬁ«x @ﬂ@é@nﬁdtat rdgh 5peed a(m!c&eptl‘dmletay

o 15 GRS 108k AR Uon 0 DA 00 3 015 okl

at4 °Q;leadmupeﬂnZatamC\ha§ reddvered RdvEshtigBHES 100,600 X G or
orjentation and the nousé was suUSpende

1 hourgid ﬁ(ﬁ-p‘f&e Rafet maﬁghﬁptrﬁ-srt@p@nd@mm BB el QETMEZSmng
Trs, P T B MRy 1R 2 VRBEEBT ) PR Pl e e

conpl étely
assay was grerfarajedvansd EBOQ»I dedss}:@fotéllr?g El)r;‘igt\ﬁaﬁ @dded totle The
data were presented as a percent immbility rating.

a858Y-The rating was cal cul ated by dividing the number of

ThEse ot EodRS ol PSP O IRNeH T Bl iUk

time of

DMSOraesliT ME)\artDihen/2 DRr wers adex@ts al PORE was
Y ? pot hgrm a 12 dl\t;'ftslelre I%g@ﬂﬁﬂ@ﬂjeléhg

plate. ﬁgﬁ %éfﬁiﬁ&'&?f g’%ﬁudﬂg{qd Wed igpne buter €U5% BSA plus TME)

, Fifteen mnutes late
and 2578 IRASHRME B Yak? ARGK BhuckLatiay WP os8dni o
determﬁ%tﬁé%brb@ﬁéte tsteYedr ceptratiBH R tﬂeﬁtﬂﬂg@ﬂi t brain
éectl on, rectal body tenperatures were 'ﬁ]
e @@p@omyatempemtgum was added to the plate. The ptates
were covered and placed in an :ncubator 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 piate. The plates were then harvested by Skatron onto GF/B

~ fittermats presoaked in BSA (5 mg/ml) plus TME. Each filter was washed

twice. The filters were dried overnight. In the 'moming the filters were
counted on a Wallac Betaplate™ counter (available from PerkmEImer Life
Sciences™, Boston, MA).
Human CB-1 Receptor Binding Protocol | _
Human embryonic k_:dney 293 (HEK 293) celis transfected with the
CB-1 receptor cDNA (obtained from Dr. Debra Kéndall University of
Connecticut) were harvested in homogemzatlon buﬁer (10 mM EDTA, 10 mM |

EGTA, 10 mM Na Btcarbonate protease inhibitors; pH = 74) and
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smal | thernostat probe approximately 2- 2.5 cminto
the rectum 7?0 Tenperatures were recorded to the
nearest tenth of a degree Hot Plate Male I CR mice
WO 2004/ n=7; 17-Mg upon arrival) are pre-tngmted with test
fPbunds (sc, po, ip or iv). Fifteen m ne¢EsBiont/ers1o
m ce were challenged MWfth a cannabi noi d agoni st
CP-55940 (sc). Forty-five mnutes |ater, each 25 nouse
was tested for reversal of anal gesia using a standard
hot . unmbus Instrunments). The hot plate

pl ate meter Col
homogggizedwith 3 Bource i‘lmnogw*nimra Theuhomogenatg wastren spun
kick, lick or flick,hindpaw

' t
at 1'029R}q1fr?1% 5%1{%}%51_%51% P 'E':/lt %r%ﬁ%@atﬁ%‘ff?ﬂé"&q\’@?%@" ear est

centrifugetiat @5,G005eGTB620 Fhifulds®!4 *VaTheHeast \HSEW&% re-
activated and each test had a 40 second cut o ? Dat a

suspeggeddn 40 gpled dpmagangzationjuiiice andrrevspupait 25,060% G for 20
inui SRt 850 HAErRTYAS e bndet it TRLOF T G pm Tris

bufferdpHeen.4paontairinh SanMAGTA snd Denia EDTAYYAGroteis assay
ds faor inhibiting food intake in Sprague-Daw ey

was peripline pad 200 1l 8 seghloing 0 1g wes addegttadhe sayey
j Ri | es,
P08 FEmBRLALE Srp A arfil ke 0.5 Bkafd% ™
DMS(haud diENand fren 20Wwees a@B@%’ﬁ% ’é'}g@g"@é@ pgglﬂbgﬁgﬁg on

hour _|ight/dark cycle (
plate. iaéisﬂam 7B dilied amarigandvieutier40.5% BS & plus TME)

and 29 QN T cpBTR, Thae P iare doueretand lscim

an incylpatoi an30PCHHEEE YfihatesT MORBUHS of the if QshtidH nﬁéﬁod 250
I ndi vi dua

efficacy screen, rats were transferred to
ut of stopdiuties 5% BHAdus TMRwas added do e regutionr plate. The
' . t were fasted overnight. After
pates 56 4 Al SR n IS SRR bt
BSA (Smghinl)plué TME. eBheh BIEF whe S é?‘i%ﬂ%)ml S P
. ant a og)i st was dosed (3 15 rr%/ kg) as 'aTB§S| [ Veere
dried o¥gfiyigh | Inhemeraine: thelfiligre were eountesdov alWVallac al one
BetapldtBov . Ké@i . aupds el 2. d :
P anggggﬂ%? i enlagigﬁ%rhggénfﬁ'gﬁﬁﬁf Eﬁe %@%ﬁ%ﬁ“t he
MA). conpound. The standard vehicle was 0.5% (w v)
net hyl cel | ul in water._and the standard route of '
admi ni strat iﬁ%ﬁk&éﬁem‘” Binding Protocol -
Chinese hamster ovary-K1 (CHO-K1) cells transfected with CB-2 cDNA
(obtained from Dr. Debra Kendall, University of Connecticut) were harvested
~ in tissue preparation buffer (5 mM Tris-HC! buffer (pH =7.4) containing 2 mM
EDTA), polytroned at high speed and kept on ice for 15 minutes, .Thé
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_"1(3.
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 pi of tissue totaling 10 g was added to the

_assay.
The test compounds were diluted in drug buffer (0.5% BSA, 10%

DMSQ, and 80.5% TME) and then 25 pl were added to the deep well
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oral. However, different vehicles and routes of

adm ni stration were used to 20 acconnodate vari ous
conmpounds when required. Food was provided to the t )
rats 30 wwnutes after dosing and theeggxymax automated

WO 200403643] nt ake system (Col umbus Instruments, BorwEIUS004619

Chio) was started. |Indispdual rat food intake was
recorded continuously at 10-mnute intervals for a
period of two hours. Wen required, food intake was

recorded manual Iy using an 25 el ectronic scal e; food
polypiprylers gleader Mrépgﬁﬁ%mwesﬂihm@a ligeod bavder g &% BSA

and %o BY and R B Do Boch el o Gomeamiiation
of 1 bRt ASBOAGIroRANREYAY stqg%&tdﬁ%ggﬁﬁ\%’ ﬁ{@a@é&?g)ﬁ%hée B&sue

standard positive contr

concgrdtationi argl pOG pbobthectisduadiethet dpprepfiet cormfendatiohlas
female rats (bred at

added [ s plaly, Ther Spten Wire Eé%‘;«%ég Plaseridn Ag2iBcubator at
30 °C_F|fﬁ?£é? Eﬁiﬁg?é@ OABthe endPds th%xihﬁ[lﬁéfég% g%gﬁﬁ@% Y 8y

oW ng rererences provi

‘bufferd&8c BSt piussTME) Rasaddued-o the féactioh pidte; TH plafdPwere

on al cohol rel ated behaviors" in

then tREyesist WS aforiariat ania Sy Bditamatsracgaked io BSAGSs
momf A% ThIE. SEREh Fitewas dRS e dube, Toeiter b dlisda )

esearch 5

- ovemnigbt kviihe @ervBreredhengouhted oh thk WalldéBegiplaie™ colinter.

rats with al CEEO: E_ref_gg ence and_nonpr ef er ence”

Al cohol And ) tems, 3, Acadenmic .
: - AN L [
BRI TR HBTR) oMy Wised

the humiaro6B-1 peedptor cDblAa Memboamssivere preparatiFrom cells as
io 125-130 (1982).

Ph |, Biochem Behay., 16 _
describgf by ks of %!gﬂ%g?frénwgbw%\ﬁm SiekchArgieggation oY fovehol

| somatéi]tgg? @}a%stgﬁ?@l@bmﬁﬂ ér’n‘?a&ﬂ&é%@ru ) %%’m ?g‘ll %é(;@ on

GTPY_é Jlevinding assaye rmefmférrnm in amapél_hﬁ:ﬁlsﬂﬁatam forrgat in
. interactjons, The .animals were initially assigned to
duplicatg ysing iﬁﬁﬁ% &i}al?ﬂ%?%ﬂ éndal & pasnembraneper wellinassay -

ol 3 8o ERRNDE PR, A R 1 4 A

MgCl2, (20 mMEGTBAJ1@ enM NaCl, IB04MAIGSER, @.1% bovine serum .
albumin and the following protease inhibitors: 100 pg/ml bé'citracin, 100 |

ng/mi benzamidine, 5 ug/mi aprotinin, 5 pg/mi leupeptin. The asséy mix was

‘then incubated with increasing concentrations of antagonist (10°° M to 10

M) for 10 minutes and chailengéd with the cannabinoid agonist CP-55940
(10 pM). Assays were performed at 30 °C for one hour. The FlashPiates™
were then centrifuged at 2000Xg for 10 minutes. Stimufation of GTPY[*5S]

- binding was then quantified using a Wallac MicrobetaECso calcu!ations 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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test conmpound (n = 8). Test conpounds were generally

m xed into a vehicle of 30% (wv) O-cyclodextrin in

distilled water at a volune of 1-2 m/kg. Vehicle

injectionyggere given to all groups f he first two
WO 2004/0879%3 of the experinent. This was foll Owegc-py 2?{,09@&%19

of drug injections (toitrhe appropriate groups

final day of vehicle injections. On the drug injection

days, drugs were given sc 30 mnutes prior to a

2- hour al cohol access period. Alcohol intake for all

&l Oek § cebs codassiaded withnigetiende SB-naetodionrdhiea

(obtairghTPam3¢ e K Bgfw“eﬁgf&g{eé%m@cwm@ e the 25
Promls@QB'Qé’ ‘Glﬁﬁot@ih eh63he i one r'i’i‘ﬁ?%% @ Is'@*?(ﬁJ td&f;%ﬁ% '

drinki ng studi es mere
hours i im axbfar(cemrﬂ?é@()maﬂe per vidien abi!aagardce&etim wblhiadkhat
trai readi | \éaconsuma al cohol with

clear aPRy PIAIES, bt B unGiand fone ey Witdebh 1664 AM
I
(Molec o TaOR L PIRMEM (Shedf copieitig 4.8 P SishBfieifafes)

pluroni¢ Zgidl 6304 %9 9%he ptates watre thémeshed I tilnes MAAVIIERES v
and DBA/2 Mce in

b
bufforel) iR GHNRILEE PPREREr ot MM FEbE Gy asshe Ay
20 minahd phatBaWetk adtied t%ﬁﬁe F(FRIASM duaiigl in qrﬁgéﬂ‘g?uege g

: upon arrival (17- (g mce were I n
levels chnb@muﬁw mﬁrtﬁ@ﬂe otersan 86 qamﬂdrramdacmmundvat er

adaitiof e Hiadd Gitullark ol ARG SR VRIS Rnet phFachnds 5§

baselmboﬂssa?md:e?é mﬁ@l'mé@sn frﬁﬂkétééﬁé Gtﬁbtﬁﬂédnc?erﬁs%ﬁbﬁ_

access daily. This was done in a manner that the
TesSpongk cusesanaratath SAntagoniskeompadiis were sibsequentlyar t

challenfiod it S WU 8217 ol e BitP oblrotlimg ™

Graph RbhdPrisme. aver age al cohol consunption for 3 days was
20% of the average for all 3 days. Day 1 of test
consi sted of Belectionof nverse Aagnistsehi cl e injection (sc |

e TR LY ARt O EDLPRa i BLER e E5 3

detennlnennvetrae adenishastivil cul ated (g/ kg) and groups were

GBS pllad i S8yl el &« Frdbo dameity o 86v 680w
14.000 el Bl o oncEATRRLr 00 4 s VI PHBRGEL vt
lncubated for 24 hours in a 37 °C incubator. The media was removed and
media lacking serum (100 pl) was added. The plates were theh incubated
for 18 hours at 37 °C. '

Serum free medium containing 1 mM IBMX was added to each well.
followed by 10 l of test compound (1:10 stdck solution (2_5 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 medfa was removed,

100 i of 0.01N HCI was added and then incubated for 20‘minutes at room
temperature. Cell lysate (75 pf) along with 25 ut of assay buffer (supplied in

FlashPlate™ cAMP assay kit available from NEN Life Science Products
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was wash out and no injections were given. Data was
anal yzed using repeated neasures ANOVA. Change in

wat er or al cohol consunption was conpared back to

- «wvyehieel e for each day of the test. POS'“VePﬁﬁEE@?mo#w

woul d be 20 interpretedis®s a conpound that was
significantly reduce al cohol consunption while having
no effect on water Oxygen Consunption Methods: Wole
body oxygen consunption is measured using an indirect

Bostos, ﬂ)mtprmFmshp@tgmAMFP etarkadrdaing A9 vaRH \Sere
Sprague Dawl ey rats (if another

addeﬁ?“@?’{”@i tﬁ’og?“ % BH%IH eoly ghhe Haghplategwas thew incubated for 18

ot e S O OO O SR

t he cal ori neter
Scinfjliatigptgountsr. noni tors. These studies are done during
to the neasurenment of oxygen 30

the |ight cycle
Q’F}é‘f iolog¥ed| A%sAGard chow ad

consunpt i on,
1%‘?3?3‘%‘%&3@ fi iéﬁ%gwgﬁgié%g%mpgﬁﬁélg @fﬁ@}and |

CP-58040 lhave decBastaiwip tee affestcfoud $HE LI SRS 4VIrs3A Ynic
10 m nut es F or

cotod g e bt

L g T
end OW&%WE&W@DIG DObices” 1.CPnawkagol Exer aheugazm(Q)(@fg- o

227 ( f’é@tﬂrar{aow %yr v aﬂﬂx b@&%ﬁ}u@%ﬁp&ﬁgﬁ%@ﬂ%ﬁects Iof ‘
darh -
a:]nan Eﬁ;w :ngtslmn%ﬁﬁ . PHeRingRbl obpeft %)(?3@'0% PHoy8 RE\Breal of
these ng i the y@@omoméwww ﬁiﬁalﬂpsy dﬂymtﬂermiﬂ;? ainalt 196y
ever m nut es,
Plete 864408 Aot BN EHS A sdlh RE ive thus -
antagolaists imeter software cal culates the oxygen consunpt ion

c‘ﬁg /h) based on the flow rate of air through the
‘§ RIRgeatedras énteversal from ggoenisiraiems using theet

| foliownﬁ@q‘oﬁﬂhga"'t(CPﬂéé@ésat;Br\?%tggya@otJﬁset%qgéf ha\iénlgach

infrare

vehiclefagenisiivb Negative rachberstinditatd & 5’ oReiatRM AR dgMnist
fi fgpﬁecutl ve b.efa e broken and the results are
activit on-antagonis aptrvérlty. Positive numbers indicate a reversail of
activity for that particular test. : ' R =
" Locomotor Activity “
Male ICR mice (n=6; 17-19 g, Charles River Laboratories, Inc.,
Wilmington, MA) were pre-treated with test compound (sc, po, lp, or |cv)

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 expiore surroundings for a total of
about 5 minutes and the activity was recorded by iﬁfrared motion detectors
(available from: Co'ulboum 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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recorded as counts. Resting oxygen consunption, during
pre- and post-dosing, is calculated by averaging the
10 m n 02 consunption val ues, excluding periods of

gh ambuMsory activity (anbul atory wmeivity count >

WOZ“““’"’J?@@)’ and i o excluding the first 5 val ues RETABRIOIN04619

pre-dose period and thé&%first value fromthe
post - dose period. Change in oxygen consunption is
reported as percent and is calculated by dividing the

post-dosi ng resting oxygen consunption by the
pre-dose oxygen consuHEIEREY*100. Experinents wil |

MAEI8R Mhike Fiereq 7 ngt %E@l}n Eér \fb i &kte @F%{r{e%ié’é S@th test

reported are nmean erpr
compaundr(saseo.iip myg)erFlﬁem oipttesnated, thekdtideswepnsi dered a

challe$s th'\é%%ﬁ];ﬁ%gotﬁﬁ gﬂ storically, m\/ﬁ?g{jgéﬁ%{n&ggt&g’gg&g%
piacedbﬂﬁé"as‘éﬁ §@H4lﬂ§@%§h5ﬂéh$ﬁg}o Qdﬁ he Fﬁ}oﬁ@)gﬁ 2,

is clained T's : conpou
mchesNTme NG WRS mosmtao) in a/\hemmrthalmnwtataon ahddhahhause was

tionglly substituted
susp er@‘ét b g)ﬂ%% @%& rg}g ‘6’[5'9 ‘%ﬁ’al"‘r‘ @%‘Bﬂq"‘ﬁﬁ’éﬁ"ﬁgﬁeor an
penmetﬂ?t I'Theadibsatiinogiat tHe @Busé femairfidabmblet
rogen, (G -C4)alkyl, hal o-substit Eteeelﬁjmbﬁ%%est I,
(except){)r (r@;plraj@mnwnents) was recorded over a 3-minute period.
The data were presented as a percent immobility rating. The rating
was calculated by dividing the number of seconds the mouse remains

motionless by the total time of the observation period and multiplying the

‘re;s'utt by 100. A percent reversal from the agonist was then calculated.

Hypothermia
Male ICR mice (n=5; 17-19 g upon arrival) were pretreated with test

compounds (sc, po, ip oricv). Fifteen minutes later, mice were chalienged

with the cannabinoid agonist CP-55940 (sc). Sixty-five minutes post agonist
injection, rectal body temperatures were taken. This wés done by inserting a
small thermostat probe a'ppi'oximately 2- 2.5 cm into the rectum.
Temperatures were recorded to the nearest tenth of a 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 & 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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R4 is (i) a group having Formula.(lA) or Fornmula (IB)
OX4a RO N Roy R4r Rob Rar~ R4b' R4p'/~Rdy z~Y~X
z~Y"X 1s (1A (I1B) where Rda is hydrogen or

wo 2004065423 C3) al kyl ; R4b and R4b' are each indepe
h?d?ogen, cyano, hydroxy, amino, FQNQ@FgF’gl%ZO§3/°04619
chem cal noiety selected fromthe group 20 consisting
of (g -C6)al kyl, (G -0C6)al koxy, acyl oxy, acyl,
(G-&)alkyl-0- (O-, (C-C4)alkyl-N+CO-,
(Cl1-C4)al kyl) 2N- C(O)Fooc(ﬁ%ake@) al kyl am no-,
i\éC} C4) al kyl ) 2am no-,, (C3-Cb) cycl oal kyl am no-,
¢ fliavipg Scaegi wais-usBdiokgvaliratethe efﬁcmmf test

compolfod TN R Wiaks hbtrpdle P wieV AR pipr 90 or

ovemightifast. saturated 3- to 6-nmenbered heterocycle, and a

|gla[egéally or. fully saturated 3- to 8-nenbered
gihePiRrIye:-Dawlgy rateivnere @atamecbir@vwhan@mm\mw ly

t 4 R4Db. th
Laboraffes! (ARG, MRS Jné Tl wrlitingh Bl BiliRsdhonane
fed powstaredehonr. Theg eye emsintiindden a<12mo'a.rlngnﬂdan€é%l2

d re or -S&MQ{HMO%— where Roo and Roc' are each
and receiyedJoRdeid Yatsr s Heiime Jheoanmmals weje asslimated to the

vivariunt¥¥G Bleriod U dhe ﬁ@?ﬂ%&ﬂfe@ﬁﬁi w%%' c%%@%% Of‘ﬁt he

group consisting o

was completest @uringythe ligat paRion Me@y@(@) (G -C4)al kyI
(1 al-kyl am no-

R e ORI X C RN W ORRS TR
individuattelseghges wuﬂh‘b!:k fdek tq@éﬁéﬂ%bﬂgiﬂbﬁh egting, and the fats

het er oar yl C4) al kyl am no- aryl
were fagfggiquarnighb Aftsr tlge euemghte‘dse {aisoméremmw mﬂ; followmg

morin WA REILEE 100 hndids 2 Wt lbibeRltiotsteg s °

mglkg) mblpbﬁtﬁﬁa/cmthﬂt Bhd eesbntRIl Icﬁbhﬁ %cé?éé’@ VeRitfe BF&(no

cc:ompoumg?etihi%:l\r teV\snt tc:gm%%%nds were dosed at ranges between 0.1 and

100 mg/kg depending upon the compound. The standard vehicle was 0.5%

(wiv) methylcellulose in water and the standard route of édmin_istration ‘was

oral. However, different vehicles and routes of .administratidn were used to

accommodate various compounds when required. Food wa.s‘ pfovided fo 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

electronic 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 oompound-,t_reated rats

to vehicle and the standard positive control.

Alcohol Intake -
The followmg protocol evaluates the effects of alcohol mtake in

alcohol preferring (P) femal_e rats (bred at Indiana Umversrty) with an

oo,
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forms a bond, a nethylene bridge or an ethyl ene
bridge; Y is oxygen, sulfur, -C(O-, -C(=N-OH)-, or
-C(R4t1)(R4d') where Rd and Rod' are each

I ndependews y hydr ogen, cyano, hydroxeger 20 am no,

WO 2004/433R¢( 0) -, or a chem cal npiety sel ected PCIHMBROE/MYEEEP

conS|st|ng of (G -Ce)dPkyl, (G -C6)al koxy, acyl oxy,

acyl, (G-C3)alkyl-O C(O-, (Cil-C)alkyl-NHCO -,

((Cl-C4)al kyl ) 2N-C(O) -, HO-NH-, (CL- CB)al kyl ani no-,
(C3-C6) cycl oa( kyl am no-,

extensgxire§/<§:' Qﬁh?ﬁé%s%&an?‘(@ltcmyvmggﬂfqmms provide detailed
I t
o AT L S A e B
relate cireDevelnprrmlrmaf Wnahhwaﬁerstéé Ehgﬁhﬁé@j%@ﬁ’et% to
c_rin ere sai d_noi e
Tools @Hg‘i\?ﬁg{ @S%ﬁ@% ([JHR BY R =iy VRE4), R%ﬂ@zﬁfcgoget her
Monoghashis a1 'pwﬁgQ&(H by 1PRIANAL KDRIRHACREving: ) Qnguﬁ%”ge fed

Det erocycl ic ring
et al., “Blewystraing of (@is@wtfeabehetpﬂe{m‘eane Hndmonmefeeeﬁae‘ﬂ

Alcohohﬁﬁ&r}\?&gﬁjgl g gké@ %Sgagl %ﬁl gaﬂctﬁoge ” gﬁ repssasI &éﬁ&f&m\/o
537-544q1 QTWhﬁHB_ZQﬁéﬁ@Qﬂ@t%i ﬂ@ﬁek&ﬁté@ﬂ@ggui&% té'}%héﬂbpln |

optionally contain an a

| ac m r|
alcoholppre sepeptaferTingomskPharmacsl; Bupheno Bebial(, U6,

125_139#%2 -NR 4d"-, where R 4d" is a hydrogen or a
noiety selected fromthe group consisting of

lfemalgsa'}atd Wgte gtl&féﬁ 2%!&)&5! @i(f: ?@é%@ to altl%hol (1 O% vlv ar\d
on a am nosul fon
water, %‘%@3 c%@,cg)f y qeé the d%ﬁ{’de The rats wgre

maintaiféd of/e) rRvKie: L?Cg Qfamgﬁtéf XB%BPE?E@BP%%gsa% d,

said noiety i S option

animals_ w2 dpitially a$3|g®d?¢eﬁo@Rgebops, eql&mee fcRQﬂc@mﬂ itikesar €

dr oxy, am no

Group 1 ehie3 RRBTE R R PonEH by ol DBl AVGHI: e

= 8); GrouwBp- oW ebsd ié@ﬂc@rhgsﬂ? &}S %&k%%%dr&l? 861 AldtPddse of

cyloxy, acyl (C1-
test compoygdD|= 8- sbpomqqtmdswralgeﬂe)ﬂMrﬁ(x@)j-lnto a vehicle

al kyl ani no-,

of 30% (A 18y By Rt Wateraieviiie Ot 5 . Veicte
injectionSert Igiernionsit oh 13 : Y

het er (Isg;\lr:%w g?r ﬁaﬁrﬁgél)ﬁ;é toqrm?% yl?sydﬂéh gg"ﬁ'egﬁ T’?}'s
was followedby, smtdgug)tmeﬂttens {locthe appropriate groups) anda
final day of vehicle injections. On the drug injection days, drugs were glven 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 femalé C57BY/6 mice
(Charles River). Several studies have shown that this strain of mice will |

readily consume aicohol with little to no manipulation requiréd (Middaugh et

al., “Ethanol Consumption by C57BL/6 Mice: Influence of Gender and
_Proced ural Variables” Alcohol, 17 (3), 175-183, 1999; Le et al., “Alcchol
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partially or fully saturated 3- to 8-nenbered
carbocyclic ring, where said noiety is optionally
substituted, or either Roe or R4" taken together with
R4db, W, Roc, or R4AC Lsgrrrs a bond, a net hylenerbrvege
or an ethylene bridge; and 20 R4r and R4f are each

i ndependent |y hydrogen, cyano, hydroxy, am no,
H2NC(O)-, or a chem cal nviety seI ect ed fromthe group

Constﬁr%’tﬁjnst'é)} CS@;/B( E]ﬂ"l_g‘@ a%lz%ngA/? '0845' 5: Sﬂt ﬁ%&éy,
aradng(r(’jPl@ftMcbidq)/B!béﬁ@hrsﬂv(éﬁd BERAdok Ve 780378, 1994).

| am no-, §C3 CG) cycl oal kyl'am no-

gﬂ pélﬁpHE;:tose r WQ'C@UW &1 %) Banimioe were lndlwdually housed
and gr\héﬁ enIRAksd é&es@‘fﬁ;’o@d{ ?@?g?%tdcho;? a0 ater Egh%ref@ay (Wiv)

artially or tul

alcohOE%cnl@hmyAﬂer 2-3aneeles pulinitey a@éesfsu Wa\(eméy F@%lﬁ&eﬁ'fo‘“ 0

d b I wh
20 hous BREBERO ah desticieddo sty Binaves Limfs""éﬂammav«aa
30 f a .bond

done irt Qgﬁéﬁr%"r thélthe B gge %@g@&@%gﬁgg pwg ohuas dark part’

a nmethyl ene bri

Offhellsbbay@wszs PCT/ | S2003/ 004619 167 provided that when
then (a) at |east one.

of. F la (1A
?f“dﬁg%'ﬁ“’%lﬁc;ggﬁa%""ﬂf4\%ra 53@51@5 d craumneneed. Rdicenderf s

considered etatiid WheRMAE %@e&@ﬁgﬂ%&{%tmfow daysyyas +

hal o-substi tute

20% of Yy geeragedor alt 3 days.- Ridy, 1 ohiesst ¥oAsieed GF I :ﬁlééot‘é@ewmg

vehicle hng‘%'anono(%c or gp?{?rryn)épcbﬁgﬁgntsgt%&ﬁgoatgﬂg@é gmccgss was
given tordlédiol@nd whiSh. RIS %n&%ﬁﬁgﬁﬁﬁhgﬁq%{ ' nd%nt : Y

édr ogen or (Cl-C4yal kyl
(9/kg) apd gsotps wera m%@\egctinm)l 6) kglthat all groups had equivocal

alcohol fn%kefaﬁr?gé? ? o%@l‘?’ dggcg \ﬁé{e &uected with vehicle or test
compoudd(ah‘d-tﬁé)%hi@bmm@@'th%ré{/ﬂé% éiaﬁ%a@fo%weg ﬁ%\@gr
e y

full turated 4- to 6-nenber et eroc
was Wasgbﬂ?%?fﬁf P injegtions were given. Data was analyzed using

repeated measures ANOVA. Change in water or alcohol consumptlon was
compared back to vehicle for each day of the test. Positive results would be
interpreted as a compound that was able to significantly reduce alcohol
consumption while havrng no effecton water

Oxvaen Consumgtlbn |
Methods: )

Whole body oxygeh. consumption is meés'ured 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 {ibitum. During the

N {)
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het er oat ons i ndependentl|y sel ected from oxygen, sulfur
or nitrogen, or R5 and R6 or R5 and R7 taken together
forma 5- or 6-nenbered Is |actone, 4- to 6-nenbered

| actam onm partially or fully satureged 4- to 6-
WO 2004/43d82der ed het erocycle containing 1 to 2 het@rEzUEEmm 4619

i ndependent |y sel ect e#3f rom oxygen, sul fur or
nitrogen; where said |lactone, said |actamand said

het erocycl e are optionally substituted; a
accepta l e salt thereof prodrug of

har cFut i cal
measu ‘%{Pang LH%‘SHF'"'@% eel n@@"é’”%‘é‘?vﬁ@%?"%@@sﬁt e
oxygerpcf:oﬁ@]rﬂ ﬁé’r’irﬁféf! réﬁ'!blﬁét'\?ﬁ/ é@il%t)&é}'e ﬁi@bgur%%vehﬁlg‘l D2mm-m8$

conpound rou
for 2.5 kpBrhours ( IMthdRéend KiRtHe bRdaHyrerditing pénod( th¥ ch%mtﬁéré)

o B D TR Wt o oo
(the us@al 6T SAiMe BY.60Y i ¢ %ﬁ%ﬁf@) f():g%'?@ﬂt %&%?Pyﬁ%‘??éﬁfé af

of (Cl1-Co6)al kyl, acyl,
administeafioq ag spesifiey.de. s.¢.0. p Cityal @ugs rare:p@)paredmyl 5

motr G EEGES ey 6 A5 BbLHoS ML VeB0AR e pERgaco,
30% betaloychidestran dnd ;ﬁoﬁ?l@h@rgflﬁcél?f géﬂm cEnsirBtioNBeide

aid npiety is optional substituted, or Rob or Rob'
ambul QJN@F*WE@@{%?&&W@ %@WRﬁbmlmms for amasditionab 16 bond,
h t ene bridge, or an ethylene bridge; 10 X is a
oursp%s-gBE_ CH2- or -C(R40)(R4c'}, where Roo is

; o) - o
Wéjm %a| Xn%ﬁéwgtseé:%éctt e!ggfc a@(%ﬂl{ﬁ%g th%%g%sﬂgéﬁpﬂﬂnof
(mi/kg/h) ases)) ar ke flow Gate@)dd trgwgctl melytﬁ?mt)eﬁscyﬂg difference
in oxyg{rtfog%rg %is;tzq@(g@?pm pé)@. )2 ywta,mqu(tor% have 15
Al
mfraredg{gﬁ% grgﬁl}rf]ﬁo_ éc)g?l;’/cff}é‘fixch z‘@g Sﬁ)e%%a rﬁ%ﬁ% %mﬂﬁly activity
is recor@@t%/ qu CINsBt)tivé peaminars bmkph arieherresnls aret

recorde&%rté& t¥ or

Resting oxygen consumption, during pre- and post-dosing, is
calculated by averaging the 10-min O, 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 wil 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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fully saturated 3- to 6-nenbered heterocycle, and a
partially or fully saturated 3- to 8-nenbered
carbocyclic ring, where said noiety is optionally
titwwed, or Roo taken together wwth W, Rde, RA4f,
wozoouog?hgé{ 41 forns a bond, a 20 nethyl ene briR{GEIB2003/08H619
et hyl ene bridge, and Btc~ s hydr ogen, H2ZNC(O -, or a
chem cal noiety selected fromthe group consisting of
(C1-C6) al kyl, acyl, (Cl-C3)alkyl-OCO)-,
(Cl-CA)alkyl-NH C(O-, (CG-C)alkyl)2NC(O-, aryl,
heteroaryl, a parti alq;lyA Sful | y saturated 3- to
What iclaRibgied heterocycle, and a partially or fully
saturated 3- to 8 25 nmenbered carbocyclic ring, where
- %ai d Agiompourd offfommalal(y) substituted, or R4c' taken
together with We, Rde', R4, or R4P forns a bond, a
met hyl ene bridge, or an ethyfene bridge; Y is oxygen, -
sul fur, -C(O -, -CNR4d) (R4d' ) -, where R4d is
hydr ogen, cyano, dr ;amno, H2ZNC(O) -, or a
chem cal noiety selcted fr Me 30 group consisting
of (G -Co6)al kyl, (CI® arkoxy, acyl oxy, acyl,
(G-C)alkyl-O (O-1,(C -CA)al kyl -NHC(O) -,
(Cl-C4)al kyl)2N-C(O -R" (¢t - C6) al kyl ami no-, WO
2004/ 037823 PCT/ 1 B2003/ Q04619 169
((Cl- - C4) al kyl ) 2ani no- {1 C3- 6) cycl oal kyl ani no-,
whereimcyl am no-, aryl (G- C4)al kyl am no-, -
het eroaryl (C -C4) al kyl am no-, aryl, heteroaryl, a

Aoigran aplignadly subslituted airrat st optionallyGusthaead
heteroa

-menbered carbocyclic ring, where said noiety is
Boigtarnoplidnally subdhtibd WAt ity en,
H2NC( O) -, o? a chem cgl‘-ﬁngia’ei?gptg%%ggt%ggﬁ%%gt he

heteroagflioup consisting of (CT-06)al kyl, acyl,

R & PRl I Shetathy hoig bl GarG ot s (Giat 1y
Cs)alkoxy; fully saturated 3- to 6-nenbered heterocycle, and a

partially or fully saturated 3--to 8 | o nenbered
I:gc(‘;r‘f'bocyclic ring, where said noiety is optionally

i WSidubHR4h aR¢ -Red: ken. toget her form a

(gar% gPI y org ?ﬁf’ﬁg%sqgng{?gﬂ“g% @%) 6- menber ed -
heterocyclic ring, a 5- or 6-nenber | actone ring, or
a 4- to 6- nbered | actam ri ng, e said - R

het er ocycl i’g“eri ng, said |actone ri ghdand said | actam )
ring Ea"fﬁlgmi ongkfy substi tRfWR&JI actone ring
and At W<R4b' R - | B

Y ' Y
(1A) A (IB)

where R* is hydrogen or (C+-Cs)alkyi;

R* and R*™ are each independentiy hydrogen, cyano, hydroxy,
amino, HaNC(QO)-, or a chemical moiety selected from the group
consisting of (C4-Cs)alkyl, (C+-Cs)alkoxy, acyloxy, acyl, (C1~63)é-lkyl—0— ,
C(O)-, (C1-Ca)alkyl-NH-C(O)-, (C4-C.)alkyl)zN-C(O)-, (C:- | |
Ce)alkylamino-, ({(C1-Cy)alkyl)samino-, (Cs-Ce)cycloalkylamino-,

~acylamino-, aryl(C-C,)alkylamino-, heteroary}(C1-Cy)alkylamino-, aryl,

terocycle, and a partially or fully saturated 3- to

PR,
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is lactamring optionally contain an additional

het eroat om sel ected from oxygen, nitrogen or sulfur,
or Yis -NR4d"-, where R4d" is a hydrogen or a

chem cal 'ety selected fromthe gr consi sting of

WO 2004/0338206) al kyl , (C3-C6) cycl oal kyl, (Cl- PCT/IB2003/004619

C3) al kyl sul fonyl -, (G -%3)al kyl am nosul f onyl -,

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

(C1-C6)al kyl -O-C(0)-, aryl, and heteroaryl, where said
noiety is opti onaIIy substltuted Zis a bond
tm@@azyl agrartiagyrRr uRsz)uratash®rte Nmem‘bénedirm@fbc cle,

h I t
HRLE Pl S FrnaS i aen b S rienthera c@a%"wg{%@ Y
C3) al kyl -O 25 O -,
g\lgﬁerg?)aZdli ik :@@Oa}ohaﬁauy a%cﬁgt(eﬁ'kyl ))23 C{ - A0
(Cl- osafaﬂ'ﬂbﬁr&n ﬂbR taKel togée}tariwith Ré"ianﬁ R or R4

T RO A3EH B Bitor b aToiens Bd®: . ary!

het er 0disyd boad wmdcm;-mrorc Fi“ajéw ) %fﬁ’ér%tﬁd: a'ﬁq R® are
nber ed heterocycl e, an artially or f

9&26 ingenensiently hydragars rayaneahysiroxy, | arind, mgmm:e)p r a

PSRkl SRR AREn e gk RAER AL AT (GgEekdvtui « b
(CAL)Madnty, aBﬂoxyoacyRmr@gbw— -cposi, (@1-01%@/1 Jqogen

IS IS

Eiﬁgg?% 801%13)9[?‘&6%&&%8; (%gf\g()@émé@t.éﬁ((%om t he

PRI A Bk o oty
rginwg?mmar@(g?w%magﬁgm2%@5?@@1 oy

pelrply BF bl Veiraton 21 panembered hoterrgyior g a

 paiigue fily Jatiiod 8oLS s3ALABERPLI bR YERLIiB A e

sybst it ut ed or Rde taken toget &r et
$¢ m@iptms@ptmamssabwnwd a nethyl ene br i dge or an

et hyl 0. Raf . and .RAL ,a Gh
i ndepen e g)y[fggaéﬁé tﬂg 'J(%% %e mPER"
fmnetaybmﬁj @cstn@th lé:@@bhhge Wr%ﬂetﬁ?l@ﬁb%rld& of
g yal kyl, ac & %9!)‘ d 4
j%P’kXQQTNﬁU 6 COpcrCty atiy 9nz+¢(a"t‘3(R Byl
rpir @ rated 3- to
‘@%n@r{négr%ﬂé’ RE gf% %b@{l iﬁ’de ghgh Iy hySFodeRt Eano, hyGroxy,
amino, HaNC(O)-, or a chemlc;al moiety selected from the group
consisting of (C+-Ce)alkyl, (C1-Cs)alkoxy, acyloxy, acyl, (C1-Ca)alkyl-O-
C(O), (C+-Caalkyl-NH-C(O)-, {(C1-Ca)alkyl)2N-C(Q)-, HO-NH-, (Cs-
Ce)atkylamino-, di(C4-Cy)alkylamino-, (Cs-Cs)cycloalkylamino-,
acylamino-, aryl(C+-Cs)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 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 !actam ring are optionally substituted and said
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partially or fully saturated 3- to 8-nenbered
carbocyclic ring, where said is noiety is optionally
substituted, or RAf or R4f taken together wi th Rob,

wu wuR4fyz2 Roc, or R4c fornms a bond, a nethyl emer/ido6gei619

or an ethylene bridge; 166 phar maceutical |y acceptabl e
salt thereof, a prodrug of said conpound or said
salt, or a solvate or hydrate of said compound, said
salt or 20 said rodru 3. The conmpound of Caim]i
mhaémemrman@ saidylastam dfngcopmm@uy qarspin0an addifonals |

as.where Rf_is as defined |
n g‘%ﬁ?n”‘fg&\?vc‘% %ﬁ’%@?@z@"ﬁ@%@zﬁd@i 08619 171 R
4b i s Wysle-DiRER -, whaRoR*FYg e Hrogeh @R a RARICR m
m cal_ noi ety sel ect ed fromthe %Joup consi stl ng of

(@ egigsdran the grour pensisting of £y Celalkylatgi-Cs)cycloalkyl,

R e s S ise
(@ﬂékﬁﬂ@)ﬂhbsﬂlﬁm myl CQ@@MMZDO@(@)U amland S

| am no- C4) al kyl am

ezl wh @l’ e @ﬁbda‘lnl@jﬁt)iﬁ ﬁBﬂOn@MWbStﬁ'éﬁegr oaryl, a

R T e e G e e P

@rﬁmbr:adbpmadmuwydrogen.%%am rh@rﬂ&gty;i anﬁiﬁbeHyN%O)-
'L AmiehL Eioiely ssleried fiam dee Orosm EaesIonas of G

e e e - S e

SIS NHAOEAC @ ek I Ay Y-
Caaptyi; Coicepiedifupaina. oy ag?ntewmé and @
su{)ijfbfj?ﬁitlg%; hgﬁwggm1 R?%'Ki’tléz}?gﬁi Bit her W |
Ragially prdullysataratef #-te Gxmssniiered heterocycle, and a
partially or fully saturated 3- fo 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

Roe

R* and R* are each independently hydrogen, cyano, hydroxy,
am:no HzNC(O)— or a chemical moiety selected from the group
consisting of (C1-Co)alkyl, (C-CeJalkoxy, acyloxy, acyl, (Cy-Ca)alkyl-O-
C(O)-, (Cr-Ca)alkyl-NH-C(O)-, ((C+-Cs)alkyl)zN-C(O)-, (C+- |
Cs)alkylamino-, di(C+-Cu)alkytamino-, (Cs-Cs)cycloalkylamino-,
acylamino-, aryl(C4-C)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 B-membered carbocydlic ﬂng,
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 bndge
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Is methylene bridge, or an ethylene bridge; Xis a
bond, CH2CH2- or -C(R4c)(R4c')-, where Roo is
hydrogen, cyano, hydroxy, am no, H2NC(O -, or a
chem cal nwwety selected fromthe gr consi sting of
WO 200470%) al kyl, (G - C6) al koxy, acyl oxy. Oﬁ.ﬂ"ncnmzooammaw
(CA-C3)alkyl-O C(O-, O -C4)al kyl-NHC(O) -
(Cf-CA)al kyl)2N-C(O -, (Cf-06)al kyl am no-, 20
((G-A)al kyI )2am no- (C3- C6) cycl oal kyl ani no-,
acyl am no-, (C1- C4) al kyl am no-,
DFOVI%{ f@ﬁbwh@n(iﬁn LS@Q&JUQ/d)falﬁmzmmia (bﬂ:)ylhem&i)@t asHstlonedof R,
ap' rboal |4y 4S ted 4.0 6-menber ed
R, RERITR " aRd ’a%pa & rlﬁfRf umqtherstaaarlmdé@g@:, to

""heterocyct e

Cqy-C edb-ea - VK
© gﬁﬁml Iy sgﬁlgtg ﬁau{(%dc I%g{yl Rog) 2?1&36&5% Hegu%"t h
or -Niyy WheneX and4 area bend, f-@Hmsoxa-—(BHbJ@Hza anaeRY RENERY and

a’%@%@%ge Phean ethylene bridge, and Rc' is hydrogen
1 9%%r a chemical noi ety selected fromthe
diipup a:grtm;sha\ﬂ qforﬁx@la al kyl, acyl,

(CT-C3) al kyl - (Cf )aIkyI NH= C(O) -

(CfF-C4) al kyI)2|\|-C(O) aryIR het eroaryl, a partlally
or fully saturated 6 menber ed heterocycl e,
and a partially or f%l atrﬁrated 3- to 8 nenbered

carbocyclic ring, where saﬁi noi ety is optionally
substituted, WO 2004/037823 M S PCT/ 162003/ 001619

172 or Roc taken toget H8€)with Roe, Rde', R41l, or R4l
where FOIRL R RO agf IESNAERIE IOEH GRS, 0GB AN Snf
(C1-C4)all(w24ﬁh(d?édbémutemﬁcgﬁaﬂ@u gchyd AR (C. 42?“@' (C-

.

Coalkmi Cir Gy i Sr-Gn sy O e GOl -( 6 a%mugd

fully sa(&at%t\ aﬁi@ Wmﬁ‘é{% ﬁgf.’e{%?%%réo _tcsg&pgt%

heteroqt@ms(‘tﬁyzlapklydientlynselecteﬂff%m%?ygbhyb@l?m%rﬂﬁtr C?en
éﬁéapgb% rn§g angdy etgggpﬁé&g%}gl R\G- annﬁnmemlamysld

Iactonefe])ﬂI & 6 d¥nbered HdthR b}’agfaétlélw ély@ﬁg Fg).l feq %T H/g‘lo

nmber ed heterocycl e
membesed hetaredyde cootaﬁmmgnbm Ecﬂme@abhﬂﬂviﬁ lindegdridiéntipher e

se'ecteﬁwgﬂgggipé%ﬁ@y%pt |notnaleé¥ subst ! t ut ?gﬁgba%jq! Eaﬁtjwlgmbm
said hetéscycle 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.

2. The compound of Claim 1 wherein R* is a gtoup having
Formula (1A) |

R4f N R4b )
N
Z\Y X :

(1A)
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group consisting of (CT-C6)alkyl, acyl,

(C-CQ)alkyl-0C(O-, (CG-CA)alkyl-N+ C(O -,

(Cl CA)al kylNC(O -, aryl, heteroaryl, a partially or
|1y sewurated 3- 15 to 6-nmenber edwwet er oc cle, and a

WOZ“""‘H&?% ally or fully saturated 3- to 8 menb&F&HB2003/004619

carbocyclic.ring, wher ¥3sai d noi ety is optionally
substituted, or Rod and R4d'taken together form a
partially or fully saturated 3- to 6-nenbered

VVh(::reheterocycl icring, a 5- or 6-nenbered |actone ring,
ora 4- to 6- nenbered lactamring, where said

RSORS00, ANCRd 8L

lactamring are optiona

chemicabmeirty rslemg:ltacth fma;:?lith:tai gm?e eog::sis;cgg} ?gcrgwg@lalu?rl] CRUW, 01~
CoalGRORTOR. (P CaHbi N SORAG-L SatnaN F@eof 3,
heterdaygll agritiany cf@r ﬁig?@a‘ﬁﬁgﬁ?l‘s Clo/ gﬁ@%}i&lﬂ eﬁ'ﬂﬁr&]?éﬁ@ ép

conS|st|n? 0
partialtyspriully iseiureted B- (c(j}-m:apbbkgd aarhomyalid angj where said

sul fonyl - acyl,
monetﬁia%@'@ﬁ%éﬁ@g aryl, and heteroaryl, where said

oy R‘ibxorl R eREh Q@fﬂh&ér w«hwet RE€ARYZ o} Pﬁqa??ﬁ&da bond, a
or - C( R4) ( erev\éls ydr ogen, "
methy@%udg@d}r@(yethy -, or a chemical noi ety

R & AT o

cyano(l@drﬁyty,adamﬁo NHNG or(dfchéric bibRNséleSed
/ 1BZOO3[004619

grou;:.§9 ke % %‘1 § V\D 2004/ 037823 P
AsISPGOr 4y 6@*3‘2%@?@)3 qmagﬂpacyca@dl (GH-Gaatiyl-O-
{ 1
O XCHARYNEROLOL o R BIINEIO). taliyming.
((01-Cdaﬂwl)a¢ﬂnsnmr (Cé-%)wcm:kydﬁwmﬁagﬁlapﬁn@eﬁ?ﬁ(@f 43
2 O a or at urat e - (0]
Q;)alk;@g e)‘-gLe Qgpﬂ,@‘sy@ﬁ@@y @‘\éwm 3165%{@?% geﬁaﬂlalbf or

T b, paAnerterhy bl Boydl, ald clp iy BPRINC " "

saturatgd; 319;@ 8-meraher@dmarbneydhc| rifgg, wbacé Baiel mbiety jropgaimily

| substm%HC(O) or a chem cal noiety selected fromthe

oup COI’]SI sting of (G -0Co6)al kyl, acyl,

m“m),@h B 4’ oM 4f
¢ ) al EmPeZN- gRﬁg Tcn}%ke)rlﬁr oary S:Lgagﬁo'gftl ally

methyléne bnﬂ99 @aau ﬁmxéanebndge and
R*" is hydrogen, HaNC(O)-, or a chemical moiety selected from the

group consisting of (C+-Ce)alkyl, acyl, (C1-Ca)alkyl-O-C(O)-, (C1-Cy)alkyl-NH-

C(O)-, (C1-Ca)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* 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,
¢yano, hydroxy, amino, HoNC(Q)-, or a chemical moiety selected from the
group consisting of (C4-Cg)alkyl, (C1-Cg)alkoxy, acyloxy, acyl, (C4-Cj)alkyt-O-
C(O)-, (C4-Cy)alkyl-NH-C(O)-, (C1-Cy)alkyl)2N-C(O)-, (C+1-Ce)alkylamino-,

W

zf‘f_ "
& .
Mg
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to 6-nmenbered heterocycle, and a partially or fully
saturated 3- to 8 nenbered carbocyclic ring, where
said noiety is optionally substituted, or Rde'taken
toget her waet h R4b, R4b", R 0O, or Rac nms a bond, a
WO 200408880yl ene bridge, or an ethyl ene bridde; por/Rébhoidicio
hydr ogen, cyano, hydroxy, am no, H2ZNC(O -, or a
chem cal noiety selected fromthe group consisting of
(G -Co)al kyl, (G -C6)al koxy, acyloxy, acyl,
(G -C3)alkyl-O-C(O-, (C-cA)alkyl-NHCO) -
((Cq- C(4®|k%)aahihal )(Elékce%@oalkﬁ@rm mbyhelnﬂﬁbn 1(01—
am no-, (C3-C6)cycloal k no- ,

| kyl) 2
Cdalk&&yplgﬁ)r z{geteyoﬁ:yl(@ mggamcgf;ﬁan@, heteroaryl a partlally of

SR 98 A e Sl TR

partia
saturaied 8¢ tmﬂﬂhemb@meb sartpaytiatiny, wherelsay ﬁﬂﬁétﬂ(% BBtichally
SUbStIﬁ.B ed carbocyclic ring, where said noiety is
£ |y substituted; and . R4f is hydrogen,

W%@ vdrodén, aHéN@ )Qatﬁr ;:S{riceﬁ %&%&F&IE&%@ #3015 the

group consisting o
_ group@@s@mgmw;ceﬁlkyl aC&GQG&))a"‘tW'O Nfbl)QﬁCG(@)?lkyl-NH-
het er par a partia
CON eVt Y. helliantaspetinas by bairatadd-a
to 6-meaibidred lheterocietk! ¥ng %tpiﬁrﬁéﬁ%?’ﬁmg%a%:rame IS8
carpocyclic ring, where sai'd noi I's optionally
membg[ﬁgg@qz%gp}g@w g, mﬂer@rsaufnmak/ea ap@ngaaﬁgesubsﬁthteﬂérb
3 iR a%%“dolrakgﬁ %étﬂe %%%?@@ggjw %a?ur}gtetgé '

or an et hyl ene

6-menieréd B@tmbgaﬂnﬁmsg alszlorae@h@m&ewtacf&{é Mngcsre@haﬁi 8-
sal t E%nr‘eof Y“\% prodrug of said _ conpound or said
membgigc lactgm gngowhele said hefaraaysliefingaseiddasipoering and d

d.of Clai
said Iaé@n’in aréd gﬂ?@?&%ﬁé& ?@{?&‘faiﬁqag@ﬁ ring. and sa ig4d

erei
.lactamgmg eptiomally depdaid emt dgdititryalreyermatbidNESdted fidn
naII bstituted (C-C6)al kyl, (g-C4)alkyl-N+H
oxygerb% ;%Py i%f :8§)al kyl )2N-C(O) -, or either Roc or
RRas —NRWenwhess €T . a
1o bond, a net hﬁlﬁer:sewbﬁrsfad S%P Y\gnChe Ieﬁ‘é)'%? Sgge%w@
from thleéi'"ONR&@"S'StlF@de (Cs-C's)aﬂy)dr @@Es)mycb)aﬂtyém&,al noi et y

Cahalky RO C L E R el RaS A i fe FRlsndminoautony Y,

acyl, (C1-Ce)alkyl-O-C(O)-, aryl, and heteroaryl, where said moiety is
optionally substituted;

Zis a bond, ~CH2CHz-, or -C(R*)(R*')-, where R* is hydrogen,

~ cyano, hydroxy, amino, HoNC(O)-, or a chemical moiety selected from the
group consisting of (C+-Ce)alkyl, (C+-Cg)alkoxy, acyloxy, acyl, (C1-Ca)alkyl-O-
C(O)-, (C+-Cys)alkyl-NH-C(O)-, (C+-Ca)alkyl)oN-C(O)-, (C1~Ce)alkytamino-,
({C+-Ca)alkyl)oamino-, (Ca-Cg)cycloalkylamino-, acylamino-, aryl(C;-
Cs)alkylamino-, heteroaryl(C1-Cy)alkylamino-, aryl, heteroaryl, a partially or
fully saturated 3- to 6-membered heterocycle, and a partia-liy or fully
saturated 3- to 8-membered carbocyclic ring, where said moiety. is optionally
substituted,
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(G -C3)al kyl am nosul f onyl
di (G -C3)al kyl am nosul fonyl, acyl, (C-C6)alkyl-0O
C(O-, aryl, and heteroaryl, where said noiety is

wu uyppisional |y substituted; 15 Z is - C(Rée) ( R%%fgm(\,’;\;‘?o%ﬂﬁelg

Rde and Roe' are each yndependently hydrogde
H2ZNC(O) -, an optionally substituted (G -C6)al kyl,
(G-C&A)alkyl-NH+ C(O-, or ((C-C4)alkyl)2NC(O-, or
either We orR4e' taken together with Rob, R4b', Roc, or
RarcRfOtaiEn dogdifBEwite Rt Ryt gge Br idag, or Ahof X ene

’ tapl & &4 dt er eof ,

20 a pharmaceutical’ly accep

ridge; _
methygr@r gﬂ?% @fansathylenedmidgencarmt said salt, or a solvate
said salt or said

8?‘53%@@9%@%@%85” epyigalmeety sglectedifemsthe v
group censistiRg @f (%)ag@ﬁmc(&&{@ﬁéggﬁ@ﬁ{%q% ¢ e rtr%_ig% @g&yl-NH-

d ,
C(O%Qé&é}é%&&:&% agylobpteroarylsa ipagtially GrAUICENRIrkIEd 3-
-0-C(O) -,

to 6-méicll Mty ple 260 & Daridilis afiiTaBkiedcpo B-

membegreld Capatidlicaing) avheré ald fribiatykiy 'Qp@@%ﬂ? Substituted,

- | oal Kyl ami vl o
BF I o Soaath i B, IS, 6% oy RICiorea aboptiasi no-,

Ibri gl | fully saturated 3-
e LA BB ) T 5
RCmneRi0at0eacH idep@ndently hebtogerr, Had o)y ated 3-

clic ring, .where sai noirety is

chemichf oty R Seje Qi drm aaroureensisting af 6ge e HBNCEI (C or

CImOBOAC SO LETRM, i "
heteroary, acagriielty br fuly satuCad 3- (OB-raéNtIok hatbrSEie, aRlY

: l..a,partially or fully saturated 3- to
?a"'a"wﬁ‘s}ﬁg‘r%%‘é‘aﬁ%‘! & o Sranerhbgred samoaycie ripgowhere baid
moiety isadplicriadly sebstifutéy,nenber ed carbocyclic ring, where

substituted, or Rod and R4d'

sal ity is optionall L
qrj:kg ﬁ%g takesy topether ewiﬁaéf“f R RIF, of R forssta bah8da

methylene b e AR R o4 10 6 To nenbered

a phasmacsutigallybetaptabletsA1EtHres! @ hodri§ of sl o

. lactone ripng and said |lactamring are ogtl onal | y
compoupgon §4id 58l ane selvate prbydiate df saichoompaudd, $aidtsam or
said pro[-j'hg@ optionally contain an additional heteroatom’ ‘

" selected from .oxygen, nitrogen or sulfur;

3. The compound of Claim 1 wherein R* is a group of Formula
(®) | | |

: Z\Y/x

‘where R* s as defined in Claim 1:




a pharmaceutically acceptable salt thereof, a prodrug
of said is compound or said salt, or a solvate or

hydrate of said conpound, said salt or said prodrug.
6. The comnggund of Claim5 wherein ReggRob R4f , and

- WO 2004R471823re al | hydrogen; and D Rod and Rod" peifaB2003/004619
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together forma partialtly or fully saturated 3- to 6-
menbered heterocyclic ring, a 5- or 6-nenbered | actone
ring, or a 4- to 6- nenbered |lactamring, where said
het erocyclic ring, said lactone ring and said |actarn

r RifYisatiyeiregur, 0pahod yhyadtbsy] dmirRs] HYNC(EBL brl fehenfcdli Ng

or said lactamring otlonallécontalns an addi ti onal

mOlefMél«ﬁ!-%%ﬁ BRNbP QPR CPRBINING ab gém)alkyl: (egbe)atkoxy,
acyloR) ey, (g P B e RGP ROl L B Ry
C(O)-ptChd)atitytamihos d{C:-Coyatky pdminei, C(C‘é@el)cyvloatﬁﬂa%mo-
rodru he conmpound of Claim wherein R4 |Is
acylagi rgﬂ(ﬁ?a& K@kylﬁawm 9(@@?%12@@)@)‘@@182@“ aryl,
ey i S s B, 0 g OB,

pamamo:n: oAy a:lattyatedaihdo Faimembér@d—@trbebydic-nng, where said

sub tltut CI C4) al kyl -
m°'e“(% SRtiprafly subs yalkyl-. (G- s ,

CFG‘)baah al
”‘&’*"‘q O HENCRO) dRe chemical malety selected from the

groupmnswla@pm%r@ebaﬁwl,tapyﬁ (Farfboatkyl- ﬁbCéCwa@a-&Balhﬂ NH-

COO»-AEHEYHIIN-CIN ol FERFoRET o PAGRIY RE Rallsrien s

to 6-menthdréd m@ocm@@m:ea peftiayeobfully saturdRds! f518-
one, 4- to 6-nenbered lactam or a partially or

- membﬁ[ﬁﬂf Wf@&@!ﬁhﬁtrw wheyre sgid maielytis optionallyesuhstituted,
HACRE ok oBelIRA AT 4P S0 S 8
methyleaedridget anamethylene bridge; , '
Xis a bond, “CH,CHy- or -C(R*)(R*)-, where R* is hydrogen,
cyano, hydroxy, amino, HoaNC(Q)-, or a chemical 'moie'_cy selected from the
group consisting of (C1-Cg)alkyl, (C1-Cg)alkoxy, acyloxy, acyi, (C+-Cs)alkyl-O-
C(O), (Cq-C4)alkyl-NH-C(O)-, {C1-Cy)alkyl)oN-C(O)-, (C1-C5]élkylamino-, :
((C1-C4)alky!)3amino-, (Cs-Ce)cycloalkylamino-, acylamino-, aryl(Cs-
Cq)alkylamino-, heteroaryl(C+-C,)alkylamino-, aryl, heteroaryl, a partialty 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, HaNC(O)-, or a chemicai moiety selected from the
- group consisting of (C1-Cs)alkyl, acyl, (C1-C3z)alkyl-O-C(Q)-, (C1-C4)alkyl-NH-
C(O}-, (C+-Ca)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 carbocydiic ring, where said moiety is optionally substituted,
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said heterocycle are optionally substituted; a
pharmaceutical Iy acceptable salt thereof, a prodrug of
said conpound or said salt, or a solvate or hydrate
of sai eggronpound, said salt or 1s wgtd prodrug. 8.

WO 20040823 conpound of any one of the precedi ng BCBABE03/004619
wherein A and B are eddh i ndependently a
phenyl . substituted with | to 3 substituents 4,
[ ndependent ly selected fromthe group consisting of
hal o, ) al koxy, (Cl1 20 C4) al ky hal o- substi t ut ed

@R Ez!aab@kycpgeta@ro\n/élyﬁ]e B rf%‘i’mtathpaals|qzbamteqnt abl e

t of d d id
me‘“”%% (o, S0 GaPEAEIRI oo of Sard comound. sai d
é«aistmqlgen$§um.|rpl©m)-’90r YRR prALRd ReesanidiEgbhom

roup consi st

cyano.dn(d,go&,@m@,g)hgwp)(gg- 2 2cheoigad mpeyrselected fromthiedi n

group 88?%1'?:?#) @% Fﬁifl?ry o gfgagogm BUBRL R v

C(O)-. c kyleMigizG L
(O)-. {2 Culatk (0)-1(0147073 BIODINCON LRI,

(Cr-CgRyDrOy e pay Hatiiiming: pamdamin-oanGiboxy | c

G R A3 e B ISP o PBAIY

fully sa}ulﬁtedaﬁhgd Gmernbertd Heterodyaley ok ul partialty 6 fullyde; 5

saturatpgrSZﬁéénChl qﬁ;&gg i{lﬂgcycyé]rmg, where said moiety is. optlonally. o

Subst,tu@ggéﬁ@yl am noazet i di ne- 3-carboxylic acid am de,

(4-chl or ophenyl )- 8- (2-fl uorophenyl )-9H purin-6-yl |

JAAS Rysirogpi) HoNG(R)-per adihesni¢atamiety \delected frbrathee;

h H- pur I N-6-yl
g iy SRR L MR o S
C(O)-, (JC{ &daﬂqﬂBNOCfIDPeQWI )he&eh?arﬁr 4;9&14: P8P ﬁny Satdfiteyd.n-
. - propyl am nopi peri di he- 4-ca oxy aci d am de;
to G“mefn{\é@'i%h%tﬁr(m}@!ﬁa@ﬂﬁl@ Paﬂ(aﬂyfqrdbﬂwﬁﬂbm@leﬁi‘i}ﬂo@rl n-6-yl
membered BHAYACHAGPWAGH ShidGndictH LMo nan St RS
or R* and R* taken together form a partially or fully saturated 3- to _
6-membered heterocydlic ring, a 5- or 6-membered lactone ring, or a 4- to 6-
membered lactam ring, where said heterocyclic ring, said lactone ringand .
said lactam ring are optionally substituted and said lactone ring and said -
lactam ring optionally contain an addntional 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 (C-Cs)alkyl, (Ca-Cs)cycloalkyl, (Cy-
Ca)alkylsulfonyi-, (C4-Cs)alkylaminosulfonyl-, di(C4-Cs)alkylaminosutfonyl-, -
acyl, (C+-Cg)alkyl-O-C(O)-, aryl, and heteroaryl, where said mcuety is
optionally substituted;

Z is a bond, —CH,CHjy-, or--C(R*)(R**')-, where R* ishydrogen,
cyano, hydroxy, amino, H;NC(O)-, or a chemical moiety selected from the

group cdnsisting of (C+-Ce)alkyl, (C+-Cg)alkoxy, acyloxy, acyl, (C1-Cs)alkyl-0- -

C(O)-, (C+-Cy)alkyl-NH-C(O)-, (C1-Cy)alkyl)loN-G(O)-, (C1-Ce)alkylamino-,



15
1-19-(4-chl orophenyl}8 (2-fluorophenyl)-2-nmethyl - 91 pu
rin-6-ylj-4- i sopropyl am nopi peri di ne- 4-car boxylic

acid am Y
W02004I03}8[29 (4-chl orophenyl) - 8- (2- chl or ophenyl') péithprons/oeG1y|

]-4-pyrrolidin-1 yl-ptperidine-4-carboxylic acid

am de; _

1-[9- (4-chl orophenyl ) - 8- (2-chl or ophenyl ) - 9H puri n-6-yl
-4- 30 et hyl am nopi peri di ne-4-carboxylic acid am de;

(C+-Ca)afton oamistd- oiCapBignydipallylapriabt, craytmeiogh )ar9iicpur i n- 6- v
Coalkyfaiind s BRI, R RSEIheS e RER2SEi, % BStans or e
in-6-yjj
s bfabdSeed 0urgRER et dorll rapbgaridy B
Saturatﬁd'[o@ to4-pranbespteaybcyBli¢ 2ing; wihent seidomersty Js Sptignaliyn-
Subst'@%\é] 4- met hyl am nopi peri di ne- 4-car boxylic acid
&rRﬁ‘f E&Mogbir@rmhqwl RAB- T & RO¥ ahe % bardpur i n- 6

1-4- phenyl |per|d|n 4-y1) et hanone;
methylfege[bgzdgg, endle bidge.@na- di chi or ophenyl ) - 9H- pur| n

| RioYebydtngdll, HaNG(Q)pra shepmieat mofply selesisdGPmihge.
© 0 group SDSISHnY ﬂﬁﬁ&)ﬁ@ﬂ%@@@é—@@ﬁmﬁ 0-%7(?) (C1-C4)ﬁlﬁ<lylnNH-
10 CO) ilCzr%( ftﬁksﬁ L’oro et ) %T(Oéé}(l: ian aﬂﬁmrf)ullypgp

to s-mérﬁenﬁheﬁatb}o%i & Eﬁgle?ﬁ%%ﬁ%k YalR) 5AHFA8a % 4o b e

pi peri
membetede:mzlycbeybh{: ting Awhareosaig immtg rs&a;ﬁt&mahy subptied,) - 9H p

Fggfq{éédﬁpggﬁ%ﬁ“ '?mB ZL%hI-QF &W"% adigngy i n- 6-yl

methylénébha 8! ST et léﬁe%ﬁdgde’ﬂaspl ro[ 4. 5] decan- 4- one;
g chl or ophenyl ) (2, 4-di chl or ophenyl ) - 9H puri n-

15 B4fy$py¢roge@, cyano, hydroxy, amino, HoNC(O)-, or a chemical

moiety §REIAEKLTE ialh BFSRERS B fo sl {5+ @ﬁiéwwn 6-y1

acyloxy], ai:ymhﬂa)a’rkmcl((ﬁ- %mwwpﬂﬂ-élaﬁfag@m )%1 8 (2

yiI pyrroli | 0% or opheny

C(0)-, (Qp é@q:ﬁ?}qlqu@ghe((@ gmlky@)éamﬂ@e (Cg-Ca)cycloal Iammo—

acylamino-, aryl(C+-C4)alkylamino-, heteroaryl(C+-C,)alkylamino-, aryl,

«..0  heteroaryl, a partialy 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, Ho2NC(O}-, or a chemical moiety selected from the
group consisting of (Ci-Cg)alkyl, acyl, (C+-Cs)alkyl-O-C(O)-, (C1-Ca)alkyl-NH-

25 C(O)-, (C4-Ca)altkyl)oaN-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 optional[y substituted,

or 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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15
9- (4-chl or ophenyl ) - 6- (1- cycl ohexyl azeti di n- 3-yl oxy) - 8-

(2; 4- dichl orophenyt)-9H puri ne;

wo 20090353 - but oxy- 9- (4- chl or ophenyl) - 8- (2s4- di %IElT 1%380%?0%%19

)-9H-purine; and 174
9- (4-chl or ophenyl ) - 8- (2, 4-di chl orophenyl ) - 6-i1 sopr opoxy

-9H purine; 20 a pharmaceutically acceptable salt
thereof or a solvate or hydrate of said conmpound or

sah @harhbeedticatl) acé%gta%lé’ EQF TRGERE §Bk%d‘r@gg;?§i@£i ggi ng

conprising (1) a conpound of any one" o
comppandrer saldmatidoug sofvateiat einpiewidaié cdmpound, said salt or

-.phar maceutical |y acceptable salt of said conpound or
Sa'dfé?cﬁfugrodrug, or a solvate or hydrate of said :

conpound, said prodrug, or said salt; and (2) a
pharmaceutically acceptabl e exci pient, diluent, or can .
i é4-. 11TherpempoupdsifiGlaim df 2@r8 whibeifiur t her

S gON CE ARy e R il RS She.eafh indapmndentivs o
hydr@§8HiHRIER- RETO SIS J&ﬂfs@#&ed%%cﬁgg@g{, (Ei-CAy-NH-

opl oi d antagoni st, a dopam n. ergic
C(Ol U (C1-Gr)aliy)HrHE(Obbesi ty agent. 12. A conpound of

F ; ke 3 ‘ N N, Asaed fod Ghd) _wherein A
a(r%l-' g';g e(g'érﬁ‘) itﬁggﬂmnﬁfw@%he#' éub&f R ufcé'ﬂ"ﬁ/\iﬁt h - 5
bond}atmetiylengliniddeusndrs ctiigne bagé] Y sel ected fromthe

gg,up nsi ski-ng of halo, (Cl-"io C4)al koxy, - :

(8 '5czl\§'§ cyt R"hd$ 8-hyeliepen @ @ichemnioghinpistyl selecteddyamo;

i P Ky : Ssubst i ut '

fhe gf&%{i é&dbﬁi@]ﬁﬁ"(gﬂk(céﬁ%) COC bRkt ?éf- Jalﬁglsulfonyl,
(C1.-Ca)alkylammosuifonyi, di(C4-Cs)atkylaminosulfonyl, acyl, (C4-Cg)alkyl-O-
C(O}-, aryl, and heteroaryl, where said moiety is optionally substituted;

- Zis -C(R*)(R*)-, where R* and R*' are each independently.
hydrogen, HoNC(O)-, an optionally substituted (C+-Ce)alkyl, (C1-Cy)alkyl-NH-
C(O}-, or {(C+-Cy)alkyl)o2N-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 o i ) '
compound or said salt, or g solvate or hydrate of said compound, said sélt of | -

said prodrug.

5. The compound of Claim 1, 2 or 3 wherein Y is -C(R“)(R“' o
where R* is hydrogen, cyano, hydroxy, amino, HeNC(O)-, or a chemical
moiety selected from the‘ group consisting of (C4-Cg)alkyl, (C1-C,5)alkoxy, .
acyloxy, acyl, (C1-Cs)alkyl-O-C(O)-, (C+-Ca)alkyl-NH-C(O)-, (C1-Ca)alkyl)oN- |
C(0)-, (C4-Cglalkylamino-, ((C+-Cs)alkyl)amino-, (Ca-CE)chloalkylami'no;,- _

~ acylamino-, aryl(C1-C4)a!kyiamino—, heteroaryl(C+-Cy)alkylamino-, aryl,

heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle, and a
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C4 al koxy, and R4 is hydroxyor halo. is 180 13, The
use of a conpound of Formula (Il) in the manufacture
of a nedicanment. for treating a disease, condition or

~di sorder wiwich is nodul ated by a camnggbi noid receptor
WO 2004/d#t2dgonist B RN N 4 (II ) wherein A is RVIBIOGOGIPY

substituted aryl or ad’optionally substituted
heteroaryi; B is an optl onal 'y substituted aryl or an
opti onal I y substituted heterbaryi; Rl is hydrogen
hal o-substituted (C, - C4?a| kyl,"or (C, -
Pama“b@f&#’l&o‘é@iwaf@ 3s 19 Bymambese crEiaqy§licgnguwaeta saidor

moietyjg bl sthsyflie) " (o) where Raa i hydrogen or

Réi igydiblggh, Haecaw BAa'chedticalfolety RERREIRBH the
group HBRIEBIOT (B e i Gevioll-EaRIRYEOGs Giip (a-QQ0MbNFE23
C(O)- (G CHEMMERAOBLARE horfamyi°birftudly b flirtida o-
‘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 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 sait or

said prodrug.

6. 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) '
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AO-, (C-A)alkyl-N+C(O-, (C-C4)alkyl)2NCO) -
(C1 G5)al kylam no-, ((C1-C4) aI kyl') 2am no-,

(CS C6) cycl oal kyl am no-, acyl ami no-,
| (Ciwaie4) al kyl ai no-, het eroaryi (0'- C4) al kyl ami no-,

WOZ“""‘H? 5 heteroaryl; a partially or fullyPEEIRRUAI/HGB-

to 6-menber ed heterocy‘é’ﬁe, 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 with We, R4e' , R4f, ore forns
a bond, a nethyl ene bridge, [Q? an et hyl ene bridge; 10
X is a bond, -CH2CH2-s or - § )(Re)-, where R k and
Re are each indepeﬁa% y yBrogen, cyano, hydr oxy,
amno, HZNC(O -, or a chemggal noiety selected from
the group consisting of (G -C6)alkyl,. (G -0C6)al koxy
acyloxy, acyl, (G-C3)allig)-0C(O-, (G -C4)alkyl-

whereﬁ&gﬁd fg( S 04% gépggcﬁr%&y@%gp@rd ?gﬂ;)lat%nh;%ﬁ R’ is

(C1-Cﬁgl%kgfriggéls*s(u@hbﬂté@k)r@%@kgﬂ (%E“ @@a@%cb Gyt (Cr-

C4)alkp5m:ng(¢1ycm)ﬁllmlﬂ H;((?aeﬂ)ga&tyminmﬂ(ﬁﬁm)mkylbﬁir@partlally or

fully slBFEAA 3 SmBRthetenlEtt i fhe contatting b 3ty 10
k K : ¢
hetercafirng Wdépérﬂéhﬂ? 'sblé(ﬁéd fr%?h Bkyﬁé&[ﬁfl@?ﬁw@taﬁ%rﬁ d8|n )

tqgether6 V\ntg e,
et #¢ BneoniRy agd I%rtaé&ﬁnéogqli‘méomn adieor 4membeegien,

faur od d Rod
lactong bt e il cul 186y O bty or syl et
membamdhetei'dﬂ'f)l@[@ontalrﬁﬁg | t@@ﬁbi&@bai@iﬁﬁ@ﬁﬁe‘i@n@%ﬁ? f rom.

conS|st|ng of (G 25 C6)al kyl
Se'ed‘ftcpfmgis?&f) 9edk Pulfargr aitipgenc where @amgpm Isadl lBe@m and
C4) al kyl ) 2N-
said eyl B I hspd e, "ol Ky o
@m)acﬁutlomly@dgcﬂptak% samhbaenfnal kroldﬁ.)d 6Caid |
o- etero )a am no-, ar

Comp‘Jﬁl%'é’rr &%@?a' 2T ,30vplg %P'/!G;Sf afe,pf §al§zﬁmﬂmﬂe@d Faid éalt or
said pradmgwbered het erocycl e, and a 30 part| ally or fully

saturated 3- to 8-nmenbered carbocyclic ring, where
said noiety is optionally substituted, ~V 4Wty/VJ

ald 11B20031004619 .
8. Jfﬁ:g compound of any one of the preceding claims wherein A

i
-.:\}:

and B are each independently a phenyl substituted with 1 to 3 substituents V
independently selected from the group cons:stmg of halo, (C1-C4)alkoxy, (C-
Ca)alkyl, halo-substituted (C4-Cy)alkyl, and cyano; - o
a pharmaceutically acceptable salt thereof; a pro.drug of said
compound or said salt, or a solvate or hydrate of said compound, said salt or
said prodrug.

Q. A compound selected from the group consisting of

9«(4—chlorophenyl)-8-(2 4-d|chlorophenyi)-6 ~-(4-pyridin-2-yipiperazin-1-
yl)-9H-purine;

9—(4—chIorophenyi)--8-(2,4-dichlorophenyl)—ﬁ-(ti‘apyrimidin¥2-'ylpiperazin-
1-y1)-9H-purine;
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182 or R 4d and R4d' taken together forma partially
or fully saturated, 3- to 6-nenbered heterocyclic

ring, a 5- or 6-nenbered |actone ring, or a 4- to

6- nenber edgt act am ring, where said hegggocyclic ring,
WO 2004858 | actone ring and said lactamring aper@pidootakly

substituted and said s1t7actone ring and said | actam
ring optionally contain an additional heteroatom

sel ected from oxygen, nitrogen or sulfur, or Yis
-NR4d-, where R4d~ is a hydrogen or a chem cal noiety

s‘b[%fft—ehlomm)‘mﬁ)th)eSQEmﬁJr@pﬁéhfl)-Qﬁg gfmlaq(r]-p%@réishélz-

Cafb"’%yﬁaéﬁ g?/“ﬁbﬁal h ysul 1Sgnylcs? aljl )(”Ciul gony |
grgg/gla 41%?1%!7%@#)62 hlo\/\ﬂé%én}g;%%l ety lj §Oo§t( |02)nal Iy

ethyiamaemdtrwa-czrb@%cmmanHMCHz or -C(R4e)(R4e ) -
hydr ogen,

ch dent |
IEL B AR ARG (2 3L B SREog PORSE e B a0 0gen,
‘lsopmﬁﬁbﬁmmeﬁuﬂﬁfé-sl&r@mme RPpiigena of (C11s oal k.

(1%) C6) aI koxy, acyl oxXy, acy Cf - C3) al kyl
uorophenyBOkplayiny@ 4 O) - ,

C4) al kyl am no-
lsoproé@&@y@é 'J%' tagﬁ"ﬁ?Bxﬂ'Cg%Waﬁﬁ‘eﬂ’% yaryI (Cl-
W@(ﬂl«;ﬂlmphenyl)i&ezemamﬁt{ fyl ﬂ.erapq aryl,
heterparyl, a partially ul'ly ‘satur ed 3- to
Pmpy‘%"\’i‘@f?ﬁ&fé‘w%t@fe@sbdweﬂc'@ﬁmldezo partially or fully
1.C.Ii wher e
e B O ol BBt Bner v or
pr0pylamtnapmendogaemarbwymb ddibanfiee; R4~ or Roo'” forms a

d t hyl brid d
EET T G I LR S T P AR
pmpylah)idb@?pﬁndm%'il-%ﬁm&e fiEiaRdd é%'n& or ﬁgcgfem( chl Og;)gﬂ( §|

se ected fromth roup

- {oshlrapdany hey(E dupropiosiyl)-bche i) o UrifP6- -9 -

lsopmps@n ﬁé@l ﬁ“k' (?NP"%R%‘Y' 6%5:% ﬂ(:4 al Egl ) 2N- C( 0-, (Cl-
- "“‘93“‘;%‘”"’%ﬁ‘%ﬁ*&’?‘%@ﬁﬁ?’mRﬁ?ﬁ%"o‘gﬁyﬁﬁ?ﬁ‘%}"“' TN
yl'P'PefaE'%/ﬁ?‘& &g pmide; partially or fully saturat ed 3-

1R-6r- %Bﬁ:‘fﬂr@ﬁﬂ)—eﬁ - %méa%ghenﬁ%H»punn-ﬁ—yl]-#
ethylaminopiperidine-4~carboxylic acid amide:

1- [9-(4-chlorophenyl)-8-(2-chlorophenyl)-9H—purin—6-y!]—4-
isopropylaminopiperidine—4—carboxyllc acid amide;

4-amino-1 -[9—-(4-chIorophenyl)—B-(z-chlorophenyl)—QH-punn-ﬁ-yl]~
piperidine-4-carboxylic acid amide;

1-[8-(4-chlorophenyl)-8-(2, 4-dichlorophenyl)- 9H-punn~6-yl]-4»-
methylaminopiperidine-4-carboxylic acid amide;

1-{1 -[9-(4—chlorophenyl)-8-(2-chIorophenyl)—QH—purin-ﬁ-yl]-4-
phenyipiperidin-4-yl}-ethanone:

[3-[9- (4—chlorophenyl)-8 -(2, 4-d|chlorophenyl)-9H—punn—6~yl]-3-
(10,50,60)-azabicyclo[3.1 Ohex-6-yl}-dimethylamine;
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WD 20041037823 PCT/ | B2003/ 004619 183 and a partially
or fully saturated 3- to 8-nenbered carbocyclic ring,
where said noiety is optionally substituted, or either

woO zo030R4ELZs or R41 taken together with R4b, R4b',pRoszeasooidhy'
forms a bond, a nethylighe bridge or an ethyl ene
bridge; or s (ii) a group having Formula (I1C) RS O0*R6
R7 (1C where R5 and R6 are each independently
hédrotggn or (C-C)alkyl, and R7 is (C, -C4)alkyl-,
el (& eblorpphend)-§-(2-ctiprabkghyl)-9H-purin-6-yl-4-(4-.

- | .kgxy(Cl- C4)al kyl -, (Cl- 1o
fluor °%§fﬁé@§ﬁﬁﬁ%§é} c4) al kyl -,

ai-J9(4-EHio2d L §192-Chided -OH-BlriA-Raylal ly or
ful‘gﬁ/ ‘saturgyée%?@%o 6- rrEﬁn‘%Jégrqcbadg“LE%?oag :'-lhc ring

phenylpinaridinidngl: | to 2 heteroatons independently selected
R7

AR b ot RS- 2B onBeruly FheVERE 2 1o
piperidindestber ed | actam or a partially or fully saturated-
6- menbered 15 .heterocycle containing | to 2

- to
éd?dﬁo%*@@h%@;ﬁef?d@hﬂgpwﬁwbbmmm&yi}eyg'mpropyl-f ur
= i e aid | actone, said | actam and said
158 tﬁ%%%%@%’?l“%‘%%%%??b%al |y substi fult ed; (iii) an zrr: no
o Bl it et
, i nde ently. ed from.the group consisting of.
'S°pr°QVbq:%§?*ﬂﬁ%9$%§ﬁgi5j@q@"zﬁ'%@;a| kylg, a Fp)art ially or full y
' =8 [ al kyl, .~
A e SRt e DB R Aot ana
oxa-1,%diazaspirofs. flandecan-2-oregt ur at ed heterocycle; or (iv)
a - al kyl grou upstituted with one or nore -
e Ao SRR ot e Bt e or oup
dichlor@ﬂm&}'gﬂq}lﬁ{nd?ydr oxy, (C -0C6)al koxy, 2s anino, -
C, - C6) al Kyl am no, di ((Cl-C6)al kyl)am no - ' S
éﬁ"ﬁbﬂafﬁphWﬁhﬁf(d reyclohesylaesYidinephdoky jaBr 2 4- o
; ' - <yl )sul fanmyl, acyloxy, a fully or
dlchl.orcgﬂgﬁn&bréﬁy)ﬁlsgﬁéuz aged %t er oczcl )e(y and zlj\' fﬁl ly or
ptart-batdxy-84-ehisreghenift)-832i4ttichiorophenyl)-9H-purine:
and | -
9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-6-isopropoxy-9H-purine;
a pharmaceutically. acceptable salt thereof or a solvate or hydrate of

said compound or said salt.

10. A pharmaceutica! composition éomprisihg (1) a conipbun’d of
any one of the preceding Claims, a prodrug of said cdm-pdund, a o
pharmaceutically acceptable salt of said compound or séid prodrug, or a
solvate or hydrate of said compound, said prodr_u'g. or said salt; aﬁd (2)75
- Phammaceutically acceptable excipient, diluent, or carrier. -

11. The composition of Claim 10 further comprising at leastone n

additional pharmaceutical agent selected from a nicotine receptor partiai

i

£
S
amar”
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184 a pharmaceutically acceptable salt thereof, a
prodrug of said conpound or said salt, or a solvate
or hydrate of said conpound, and salt or said prodrug.
14 A compo™ of )
wo 2"}'yf§’-&f34-chl or o- phenyl ) - 8- (2- chl or o- phenyl') - S PLHZ06B7@1619
yl ] - 4- et hyl am no- pi peri dilfit- 4- car boxyl i c acid ani de;
or a pharmaceutically acceptable salt thereof. 15. A
hydrochloride salt, nesylate salt or besylate salt of
4 %I%?Stcpnpoyr_ld of claim 14. -
JORISt. an oproid antagonist, a dopamiinergic agent, an ADHD agent, or an
anti-obesity agent.

12. A compound of Formula (1c/d)

R1\,/“ ' -N/B
I,
Nl P N,}—A
R4
(1cd)

wherein

A and B are each independently a phenyi substituted with 1 to 3
substituents independently selected from the group consisting of ’hal‘(j). (Cs-
Cdalkoxy, (C1-Cy)aliyl, halo-substituted (Ci-Cy)alkyl, and cyano;

R'is hydrogen, (C-Cy)alkyl, halo-substituted (C1-Cy)alkyl, or (Cs-
Cs)alkoxy; and '

R*is hydroxy or halo,
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13, The use of a compound of Formiila (1} in the manufacture of a

medicamerit{or treating a disease, condition or disorder which-

is modulated
by a cannabinoid receptor antagonist

W

wherein

A is an optionally substituted afyl or an optionally substituted
heteroaryi; :

B is an optionally 'éubs'ﬁtuted aryl-or an optionally substituted

- heteroary: S | -

| R'is hydragen, (C+-Ca)alkyl, halo-substituted (C+-Caalkyl, or (Cr
. Cialkoxy; ' '
R'is

- (i) agroup having Formula {IA) of Formula (IB)

| X
4“ Cw 4f ? R*® -b
RN__N_ _R® R>|/Jﬂ'<l:z4
Rffh/_ e - R YR
N A
R )

where R* is hydrogen or (Cr-CJalkyl;

R* and R*' are each independently hydrogen, cyano, hydroxy.

~ amino, H2NC(O)-, or a chemicaf moiety selected from the group
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consisting of (C4-Cg)alkyl, (C+-Ce)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-
C(0)-, (C1-Calalkyl-NH-C(O)-, (C4-Ca)atkyl)}2N-C(O}-, (Co-
Ce)alkytamino-, ((C1-Ca)alkyl)2amino-, (C3-Cs)cycloalkylamino-,
acylamino-, aryl(C,-C,)alkylamino-, heteroaryl(C+-Cy)alkyiamino-, aryi,
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*, RY orR¥
forms a bond, a methylene bridge, or an ethylene bridge;

Xis & bond, -CH.CHz- or -C(R*)(R*)-, where R* and R* are
each independently hydrogen, cyano, hydroxy, amino, HzNC(O)-, or a
chemical moiety selected from the group consisting of (C4-Cg)alkyl,
(C+-Cg)alkoxy, acyloxy, acyl, (C1-Ca)alkyl-O-C(0)-, {C1-Ca)alkyl-NH-
C(O)-, ((C4-Cy)alkyl)N-C(O)-, (C1-Ce)alkytamino-, di(C-
Cs)alkylamino-, (Cs-Cs)eycloalkylamino-, acylamino-, aryl(C;-
Ca)alkylamino-, heteroaryl(C1~C4)a!kylamino-, 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;

Y is oxygen, sulfur, -C(O)-, or -G(R¥)(R*)-, where R* and R®"
are each independently hydrogen, cyano, hydroxy, amino, H2NC(O)-~,
or a chemical moiety selected from the group consisting of (C4-
Cs)alkyl, (C+-Ce)alkoxy, acyloxy, acyl, (C4~Cs)alkyl-O-C(O)-, (Cs-
Ca)alkyl-NH-C(O}-, ((C1-C4)alkyl)2N-C(O)—, (C+-Ce)alkylamino-, di(Cq~
Ca)alkylamino-, (Cs~Cs)cycloalkylamino-, acylamino-, aryl(C,-
Ca)alkylamino-, heteroaryl(C1-C4)alkylamino-, aryl, heteroaryl, a
partially or fully saturated 3- to 6-membered heterc';cycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where

said moiety is optionally substituted,



19

15

20

25

30

YYUF LOVHUS 702D PCT/IBZGQJ_/O(N(SIS)

182

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, or
Y is -NR*"_ where R*" is 5 hydrogen or a chemical moiety

“selected from the group consisting of (C4-Cs)alkyl, (C3-Ce)cycloalkyl,

(C1-Cg)alkylsuifonyl-, (C-,-Ca)alkylaminosulfonyl-, di(Cy-
Cs)alkylaminosulfonyl-, acyl, (C1-Ce)alkyl—O-C(O)—, aryl, and
heteroaryl, where said moiely is optionally substituted;

Zis a bond, ~CH,CHy-, 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 (Cy-

Cs)alkyl, {C1-Ce)alkoxy, acyloxy, acyl, (C+-Cy)alkyl-0-C(0)-, (Cq-

- Ca)alkyl-NH-C(O}, ((C4-C.)alkyl)oN-C(O)-, (C+~Cs)alkylamino-, di(Cy-

Ca)akkylamino-, (Cg-CG)cycloalkylamino-, acylamino-, aryl(C;-
Cq)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

said moiety is optionally substituted,

or either R* or R* taken together with R*. R*®, R*, or R%
forms a bond, 3 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-Ce)alkyj, (C1-Cg)alkoxy, acyloxy, acyl, (C+-Cj)alkyl-O-
C(O)-, (Cr-Ca)alkyl-NH-C(0)-, ((C+-Ca)alkyl)oN-C(O)-, (C;-
Ce)alkylamino-, di(C+-Cy)alkylamino-, (Cs-Ce)eycloalkylamino-,
acylamino-, aryl(C+-Cs)alkylamino-, heteroaryl(C1-C4)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 methyiene bridge or an ethylene bridge; or
()  agroup having Formula (1C)
R5
—%-O%RB
R7
' (IC)
where R® and R® are each independently hydrogen or (C1-Ca)alkyl, and R is
(C4-Ca)alkyl-, halo-substituted (C4-Cy)alkyl-, (C+-Ca)alkoxy(C4-Cy)alkyl-, (Cy-
C4)aIkylamino(C1-C4)a[kyl-. di(C1-C4)afkyiamino(C1—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 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:

(i)  an amino group substituted with one or more substituents
independently selected from the group consisting of (C4-Cg)alkyl, aryl(C4-
Cs)alkyl, .a partially or fully saturated (Ca-Ca)cycloaIkyl; hydroxy(C1-Cs)alkyt,
(C1-Ca)alkoxy(C1—Cs)alkyl, héteroaryl(c1-03)alkyl, and a fully or partially
saturated heterocycle; or

(iv) an (C1-Cs)alkyl group substituted with one or more substituents
independently selected from the group consisting of hydréxy, (C1-Ce)alkoxy,
amino, (C1-Ca)alkylamino, di((C4-Ce)alkyi)amino (C+-Cs)alkylsuifonyl, (C4-
Ca)alkylsuifamyt, di((C-,—Ca)alkyl)sulfam}d, acyloxy, a fully é:r partially
saturated heterocycle, and a fully or partially saturated cybloalkyl;
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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, and salt or said prodrug.

14. A compound of 1-[9-(4-chicro-phenyt)-8-(2-chloro-phenyl)-9H-purin-6-
vil-4-ethylamino-piperidine-4-carboxylic acid amide; or a pharmaceutically
acceptable salt thereof.

15. A hydrochloride salt, mesylate salt or besylate salt of the compound of

claim 14.



