10

15

20

25

30

i PURI NE COVPOUNDS AND USE THERECF AS CANNABI NO D
RECEPTOR LI GANDS 5 FI ELD OF THE | NVENTI ON The present
invention relates to purine conmpounds and
internmedi ates wuseful in the synthesis of the purine
conpounds. The purine conpdunds are useful as
cannabi noid receptor ligands, in particular as CB-1
receptor antagonists. As a result, the present
invention also relates to the use of the io purine
conmpaunds in treathg di seases, .conditions and
di soFJRTE HRRAPIEHT B5= CHHREN ﬁéu?ﬁ’“}"%@é‘ﬁf%r‘mﬁ%’ﬁd%mms
i ncl udi ng pharmaceutical conpositions for such use.
BACKGROUND (besity is a najor public health concern
because of its increasin& IErevalence and associ at ed
Foltd

heal th risks. Obesiftheldh WVEMNTIGNe general Iy

w th OheasresgabnPEar f9ks 7 hing YPhipbubls BRHI R BRiates
Qisefilde &&fs% sus of tad putlied edmbyunds. gl’ﬁhel puriid cgnposnds
di vided b in nmeters, squared (

@f@rﬂﬁ@ﬁél@ﬁ qag\n@plﬁp@awqc@paﬁfhmeas la@aati F %305*51 pepeptor
d

%ﬁg@@e & ?éstdl‘t t@\gae%gﬁgin%ﬁ&i aegjﬁe%e@tﬂwg e dfhe
Imsrlmet adnq;odﬁidsgn ¢|@lat|n@dlsw9feaeeormmdrtsaaricﬂdlsbrdoegs anodulated

uati on, and Treat ment Over wei a esi
Y geiiebinbict Rbepky TGEnEs dind PhAREHERyicn copposods for
Q‘?ﬁ&ﬁl}s@?”t of Health and Human Services, NH
publicati on no. 98-4083 (1998). The increase in

obesity is of concern bB&4IKEREUNBe excessive heal th

25 r oci at.ed t ncI .CQronar.

roar Wrestiis netipopiic heiiobnal GicalBe D 1 ShRRakia
BREVAlbhGe arﬁB’éééd@:ﬁéié@héaltﬁ risRs epasity anwav@wgmrarélgenerany
gal | bl adder di sease, Br ession, and certain for

ciefiped by bedy ma@dﬁ@m{BM | whishdg sorrelsiess with éotabh@dy fat and

§808Rkos (R3eBBREHHY PLUBBRLE. eFRTESAUIPRSEL Pt} oorams
didaddd by height ks SQam@Si (agnin‘l’)nmme:ght grtypncaWtieﬁned
6@ BN 5t 2p285b e end oRests vosaBuaSBecata BRI
Kgihedset, al.§S Natuéﬁ&ﬂ‘}dea&,ctur%? 8hd Blodd ffiute, Clinical
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 (1998).

The increase in obesity is of concern because of the excessive health
risks associated with.ebesity, including coronary heart disease, strokes,
hypettension, type 2 diabetes mellitus, dyslipidemia, sleep apnea,
osteoarthritis, gall bladder disease, depression, and certain forms of -cancer
(e.g., endometrial, breast, prostate, and colon). The negative health
consequences of obesity make it the second leading cause of preventable
death in the United States and impart a significant-economic and
psychosocial effect on society. See, McGinnis M, Foege WH., “Actual
Causes of Death in the United States,” JAMA, 270,-2207-12 (1993).
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2 (Qpesity is now recogni zed as a chronic disease that
requires treatnment to reduce its associated health

ri sks. Although weight loss is an inportant treatnent
out cone, one of the main goals of obesity nmanagenent
Is to inprove cardi ovascul & and netabolic values to
reduce obesity-related 5 norbidity and nortality. It
has been shown that 5-10% I oss of body wei ght can
substantially inprove netabolic val ues, such as bl ood
gl uco&¥esily opow peeaanizas aaAEHFoTE discore dhatealises .

H3fifirt sk rbOudEll BESABA R TR AL BRI BBRL locs is an

r‘mpbnémtttseag@eht embmeamlalelcﬁbrh@ nmi;gg@als if bb@smly Hemabement
managl n obes| t enera O reduce wel
.!sm%m%ves%rﬁ@t\%sgv lagagd é%%‘?é@"%@'ﬂ%‘i ip w?&sgw%lﬁted
ﬁ?&rbﬁﬁﬁé’ ﬁ rﬁ&@élﬁy e HYS B mrgﬂ}a@léﬂ@%'i&sé Gf’tﬁécfy \%tght

nor epi rine, “‘serotonin, or exa
s8h rs;ubstla n’oail}ufn mevwhmiaboiroe\mlxnso rsushi lats \bexsd gluche | blapd

Pl ) oilbng Hite o B BARM S el SR 1,
h‘ﬁé‘htﬁfr@i Rafdu@{éHH i bs%%mm may Fé!a%gg%&lbﬂﬁy%nﬁ ﬁ@ﬁ@w

oesi t 0S| Over vi ew, o, 3(supp
4) 4¢BUem§y (aw%))le pmsoelphmg dwgﬁg‘enmr(ags@ obesity generaliy

hy] ' ' .
ot oneRBaHiR.§ b FeafhS AiRERLEr AbSSntiopa
Bafiewinashelee b? ecreaaingisyRapRERNERIST HdreSIHEPhERE,

pronotion of caftecholamne rel ease. A der adrenergl C

seiotpnin, asdwtilr fgs ezample, stimulationealserelenin receptor subtypes

e e e

Reuiing satietyneSes, BlaydbAL tider Nel Ere of Brag Treatmert. and
dexfenfl ur.am ne, ‘bot h sergtopnergi c agents used to

Phafmagalogie } seatnent of Ohesity.chyaPosivay Vyeview.o OhesRes.,
$RUBprACETSS-Ys (1505 ) FRRRERAC dobRETR'E! diethylpropion, |

ertzphetaphine ppleendisnedtagives seamindol, a&e:bphemtegmnearacbhg

hib f S d
BotiuBlind bt S EhingRnyRg 2R deparfibe e s et e

L
‘%ng %?kl;gtgé%ﬁﬁlécrgnﬁaqe?a@res ,Olg?quﬁhegléWH@ﬂ losd - drigs

(smmmﬁaef@mlaﬂdmm@ﬂmtawafar@rphemn@aama@) wdtieh strongly
éﬁ@%ﬁ&?ﬁ dﬁﬁar‘?ﬁ%d'ﬂag&ﬁvays, are no longer recommended because of the

risk of their abuse. Fenfluramine and dexfenfiuramine, both serotonergic
agents used to reguiate appetite, are no longer available for use.

More recently, CB1 cannabinoid receptor antagonists/inverse
agonists have been suggested as potential appetite suppressants. See,
e.g., Amone, M., ef al., “Selective inhibition of Sucrose and Ethanol Intake
by SR141716, an Antagonist of Central Cannabinoid (CB1) Recebtors,”

- Psychopharmacol, 132, 104-106 (1997); Colombo, G., et al., "Appetite

Suppression and Weight Loss after the Cannabinoid Antagonist SR141716,”

Life Sci., 63, PL113-PL117 (1998); Simiand, J., et al., “SR141716, a CB1

Cannabinoid Receptor Antagonist, Selectively Reduces Sweset Food Infake
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30 Life Sci., 63, PLI 13-PL117 (1998); Simand, J., et
at, "SR141716, a CBl1L Cannabi noid Receptor Antagoni st,
Sel ectively Reduces Sweet Food Intake 3 in Marnose,"”
Behav. Pharmacol. 9,179-181 (1998); and Chaperon, F.
et at, "Involvenent of Central Cannabinoid (CBI)
Receptors in the Establishnent of Place Conditioning
in Rats," Psychopharnacol ogy, 135, 324-332 (1998).
For a review of cannabinoid CB1 and CB2 receg@or 5

rio didratases’, Beiwy. Pharmeeo!., ), &7 9-181ai1988) i diCraepeipnol -, &f

cimanugvaneshol Cepfalcab iRl CEI BEg R ey ana

DeyshiapRiH: of PRde CoRditlonthg Vit Rats, DPagshofHafinatblody, 185
(2000). Al though investigations are on-nﬁglcg%det her e

33241-13 2419983. Eor]aéavmwrofacanﬁab@oeﬁ £Bdta saptar

SRR e DERUERR o AR FcepiGRiSEAge Cibep  ano

Zﬂem&gmﬁémﬁmﬁdml Gcﬁr@déﬁﬂcﬁns{;ﬂ'\l’ele{i%mholFmrms[emg Dnscovery
cohol i sm af fects apprxmatey |
Ss?(i’g:eigé%‘g?%&@&’ga y

&gl Developantokse. OB lnyvesh Drag
al conat %Eﬁm&%ée%@ﬁ%%#ﬁ BpfEf Tt ol @sfalided for a

al coh se or

ascreciffotive antilsaie tuepétdio tremtmehd formediuciad argreventing
control .and decision making, cancer, |iver disease,
BY§ight-QRifect s, heart disease, drug/drug interactions,

pancr ‘Pﬁ’“ég&i'tlén ) Qbééi CHRPE BRAEXIHRE Al BiFRet etiop e Bt of

suggest e at endodgénous cannabi noid tone plays a
aladhntabusa;l Alcoholisne affecta ppproximatehh 0.8 millienaken and 4.4

BB SHEEn Foinel o Sy 4B paTol Tn L Py BBcvear
#Ade Beeh attribafed 0ol ablise 6f déendehekeciHealh risks
Inhi bition of Sucrose and Ethanol | ntake by SR141716,

assogiategovithsalcoholiseninchidedmipaited martar comrg! arddasisins |

SHPIRTATHIE b aéae, 9 Mk o

Madationk; pandrazaitis abumotecbdm@rmimbleﬂﬁ iStudiegddven
Et hangl _Tol erance? A Revi t he Evi den
B0 o 1t aRoGeRas EaTHEPISH KcpIots sk P eIt <
L8t o Siinot Kk, effhede?r%@%ﬁﬂﬁg CEPNRIcBptor ahtdddPist SR-
141716A has been shown to 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 Cannabinoid (CB1) Receptors,”
Psychopharmacol, 132, 104-106 (1997). For a review, see Hungund, B.L
and B.S. Basavarajappa, “Are Anadamide and Cannabinoid Receptors
involved in Ethanol Tolerance? A Review of the 'E\{idence;f’ Alcohol &
Alcoholism. 35(2) 126-133, 2000, '

Current treatments for alcohol abuse or dependence generally suffer
from non-compliance or potential hepatotbxicity; therefore, there is a high

unmet need for more effective treatment of alcohol abuse/dependence.
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from non-conpliance or potential hepatotoxicity;
therefore, there is a high wunnet need for nore
effective treatnment of al cohol abuse/dependence. 30 4
SUMVARY The present invention provides conpounds of
Formula (1) that act as cd&nnabinoid receptor |igands
(in particular, CBI receptor antagonists) B R NN ~
NN 4 (1) wherein Ais an optionally substituted
aryl or an optional Iy substituted heteroaryl
(preferably, Ais a subs henyl , nore
preferably a phenyl gbﬁﬁ”ﬁfﬁped Wth one to three
subst i
onsi St §?hﬂﬂf&ﬁ%ﬂﬁﬂ¢*g¥2 Afbbffido BPPbimifio 90 1 act as
@@1néhi)1&ld<mc¢pto¢ @an@ﬁmpﬁ&hu!dn,aﬂ)m sebapitot antegonists)
(G -C4)al kyl (preferably fluoro- éubstltuted al kyl ),
and cyano, nost preferably, A is/2-chlorophenyl,
2-f I uor ophenyl , 2, 4- 'chln ophgnyl , '
2-fl uoro-4-chl orophenyl, l orQ- 4-fl uorophenyl, or
2,4- 15 difl uorophenyl); au’opﬁionally.
substituted -aryl or an naltlNy substituted
heteroaryl (preferably, B ig a substituted phenyl,
more preferably a phenyl Bubstituted with one to
three substituents independigtly selected fromthe
group consisting of halo (pnreferably, chloro or
heesin) » (G -C4)al koxy, (G 20 C4)alkyl,

hal o- substituted (Cl-C4)al kyl (preferably
f | uor é-is wnsoptiomalyseibddipited arylmr aryepﬁnnaﬂpsubstituted

r fera B is 4-chlorophen 4-f| uor
Reercambinterereb. A5 asubrtfE o ppie et At  Bhef
é@stﬁﬂﬁeﬂ' vfivh oné fo frﬁ%e s%ﬁhéﬂéﬁn&é}isﬁfa@nﬂ? 'sélec%d frSm the

hydr ogen, nethyl, %/ hal o- substituted neth
group conastmg 0 halo (pre erably, chioro or fluoro), (C1—C4)a|koxy, (Cs-

Cyalkyl, halo-substituted {C4-C4)alky! (preferably fluoro-substituted alkyt),
and cyano, most preferably, A is 2-chlorophenyl, 2-fluorophenyl, 2,4~
dichlorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, or 2,4- |

difluocrophenyt};

B is an optionally substituted aryl or an optionally substituted
heteroaryl (preferably, B is a substituted phenyl, more preferably a phenyl
substituted with one {o three substituents independently selected from the
group consisting of halo (preferably, chioro or fluoro), (C4-Csjalkoxy, (C+-
Cs)alkyl, halo-substituted (C4-Ca)alkyl (preferably fluoro-substituted alkyi),
and cyano, most preferably, B is 4-chiorophenyl or 4-fluorophenyl);

R' is hydrogen, (C1-Cq)alkyl, halo-substituted (C1-C4)alkyl, or (C4-
Ca)alkoxy (preferably, R' is hydrogen, methyl, ethyl, halo-substituted methy!
or ethyl, or (C4-Cs)alkoxy; more preferably, R'is hydrogen, methyl, ethyl,
fluoro-substituted methyl or ethyl, or (C4-Cy)atkoxy; most preferably, R'is
hydrogen, methyl, or fluoro-substifuted methyl);

R'is

(i) a group having Formula (IA) or Formuia (iB)
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or ethyl, or (G -C4)al koxy; nore preferably, R is
hydrogen, nethyl, ethyl, 25 fluoro-substituted nethyl
or ethyl, or (Cl-C4)al koxy; nost preferably, R is
hydrogen, nmethyl, or fluoro-substituted nethyl); R4 is
(1) a group having Fornul a. ?IA) or Formula (IB) 5 4a
Rat N Rat Rat R Rat ar Rat' R41 " RW' e.* Z' Y~'X
z"Y~'"X Ei (1A (I1B) where R43 is hydrogen or

(G -C3)al kyl; Rob and Rab' are each independently
hydrogen, cyano, hydroxy, s amino, H2NCC® -, or a
chem cal noiety s%?fect ed fromthe groupO %ng sting of

(CT- Co) al kyIR4f(Ci )ahktoxy, acyl
(a-c3)al kyR M C4) al k |- R
(Cl- c4) al kyRf2fH C(O) %t’a c6) al &Y no- R*®

((C1-C4)al kyl) 2& , (G3-C6)cycl oaI2k~yI aM no-,

acyl am no-, aryl (Cl-C4)al kyl am no-,

Bet eroaryl (G - C4)(ﬁi‘)kyl am no-, aryl, 1%@ eroaryl, a
artially or full'y‘saturated 3- to 6 nber ed

heterocycle, and a partially or fully saturated 3- to

8- memkgy F@‘al‘g)ﬁ?dfg bR d’r'(OQ-ngaYthe the noiety is
t

opti onal bs or either Rat or R4b'taken
t oget her vvlFﬁ ‘are eaeirindepermantly hydmgen, ByaRp, hydroxy,

hyl b
bond. 70 c{:@qgﬁm oy RnSiigh FGlefy dehefed honfiedaup
are %ﬁ@lﬁtlﬁ%@ﬁﬂﬁ@@]&m&l W“%}Q!Roxymmym@ﬂ 0(>Q‘1 +Ca)alkyl-O-
am no noi etyf\| sel ect d from

the giGl@-.d @Q'kﬂg’\"dfc@ir(@a)@ ﬁUﬁVD #l koxy,
il B RO SR
di (G a29la@Hihe!, kyyla0d-C)alk€rRinGs) lestetoaayl iG4-Ealalicgmino-, aryi,
acyl arllgert]e(:)r_oaryal1 ay par?laliy or fully saturated 3- to 6-membered heterocycle,
and a partially or fully saturated 3- fo 8-membered carbocyclic ring,
where the moiety is optionally substituted,
or sither 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, -CHzCHo- or -C(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 (C1-Ce)alkyl,
(C1-Ce)aikoxy, acyloxy, acyl, (C+-Cs)alkyl-O-C(O}-, (C+-C4)alkyl-NH-
C(0)-, ((C1-Cs)alkyl)oN-C(O)-, (C1-Cg)alkylamino-, di{C+-
C.)alkylamino-, (C3-Ce)cycloalkylamino-, acylamino-, aryl(C+-
C4)alkylamino-, heteroaryl(C1-Ca)alkylamino-, aryl, heteroaryl, a
partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carboqyclic 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;
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C4) al kyl am no-, heteroaryl (G -C4) al kyl am no-, aryl,
heteroaryl, a partially or fully saturated 3- to

6- membered heterocycle, and a partially or fully
saturated 3- to 8-nmenbered carbocyclic ring, where
the noiety is optionally sfibstituted, 25 or either Roc
or W taken together with Rae, Rae', Rat, or R'r
forms a bond, a nethylene bridge or an et hyl ene

bE:I( gegg) (?24 Tﬁ B?yg?é%%gﬁ%éﬂgﬁ -Gy, s Ry,
'l_lgdepﬁrﬂgﬁéqﬁwa&y FOGRN eadly fidep eﬁ&%‘it@?‘iﬁygjr?gghm Sano, hgcf)droxy,

NC(O -, or acemca noi ety se e gr
conls,l amgo_g _I'%QJC( Oa—, @?ﬁathe]hlgalfr@ﬂifeg?eéﬁkgdﬁfr?r?dbe @xgue
(5 . TR G (o kel lapAEy K hglalkyk-O-
di (G e@)-; dqytgmkgpNH-C@koﬁmeggﬁyw BFOROHO-NH-, (C-

acyl am no-

het er Gaiky( é@lfﬂ@)chﬂﬁqy@dﬁikm inar, Ca-Colryciaigdgminaa,
Pet er SR~ %G Z%*(‘ﬁém%yo-oPE%uﬁ?ﬁ‘@R?g-?{f?%{%‘aWO- gy,

8- menhstershrolah eelslly o follyngatutfledt3e te 6lmenbeiréd Yetgtocycle,
optionally substituted, or Rod and R4d'taken together

f or m @panertiallypr duly saturated Bn e Berembered garbosppisding
het erﬁﬁéﬁ%' thé nﬁbl%} is%g?PnQ{Ey Sab@ftieped | actone ring,

am ring, where the

het er ocyclarR¥iang, Ri®hakehasgether formga padidiperifabt saturated,
ring are optignally substituted and the is | actone
(i ng iia @E@mwﬁg%@m@y@w& AP EoRemmbeTEA lectone ring,

ddi t
o sl o SRS ERPRRG duhe R Ry NC fif e
or a latlene ¢ing ansl t#le;lacm angadebpbmallyea@sbﬂﬁed and the

C onSI Sttlgﬂgﬁn&ﬁ(rgoﬁg&a Ihg;%%gpﬁg yal)r/ﬂl'h%@lﬁr}/@ﬁglltional

d' (Qhe?@r atoral bléc?éﬂ ﬂ@ﬁﬂb%éﬂ to’@"e\ﬁ' Ifi
(G -Co) aIO S ang”het e(;ros;r )l/}lr orv\,here t he

moi ety is %ﬁt-rf\bfﬁ 4 W@nﬁ I'tigtecloydrager on atahemical moiety
G RS LT P, B
H2NC(C)-C3)alkylsulfonyl-, (C+-Cs)alkylaminosulfonyl-, di{C-
- Ca)alkylaminosulfonyl-, acyl, (C+-Cg)alkyl-O-C{O)-, aryl, and
heteroaryl, where the molety is optionally substituted;

Zis a bond, ~CHzCHa-, or -C(R*)(R*)-, where R* and R*®
are each independently hydrogen, cyano, hydroxy, amino, H;NC(O)-,
or a chemical moiety selected from the group consisting of (C4-
Ce)alkyl, (C1-Cg)alkoxy, acyloxy, acyl, (C4-Cz)alkyl-O-C(O)-, (C4-
Ca)alkyl-NH-C(O)-, ((C1-Ca)alkyl}2N-C(O)-, (C1-Cg)alkylamino-, di(C+-
C,)alkylamino-, (Cs-Cg)cycloalkylamino-, acylamino-, aryl(C+-
C.)alkylamino-, heteroaryl{C4-Cy)aikylamino-, aryl, heteroaryl, a
patrtially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where
the moiety is optionally substituted,
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or a chem cal noiety selected fromthe group
consisting of (G 25 C6)al kyl, (G -C6)al koxy, acyl oxy,
acyl, (G-C3)alkyl-OC(O-, (C- C4)alkyl-NHCO) -
((G-CA)alkyl)2NC(O -, (Cl-C6)al kyl am no-, di (G -

C4) al kyl ami no-, (C3-C6)cycl®al kyl ami no-, acyl ani no-,
aryl (G - &) al kyl am no-, heteroaryl (G -4)al kyl am no-,
aryl, heteroaryl, a partially or fully saturated 3-
to 6-nmenbered heterocycl £ and a 30 artlgll% or, ful I4¥
sat urat ed or aithes Rfeomd efakeaimg&ibeﬂwﬁhﬂ wheF.eor R

h I d R
or  redoria &b e TRRvighebids cd Sege 4 0, 08
bond, a ”Etli?‘V'aﬁHER“b%ak@'ﬁgcl‘i’inn@&eﬁﬁ@ﬁﬂlﬁgﬁjrbgeﬂgﬁyawﬁydroxy,

Rof and Rar are each independent| ano
hydrox@mmahizN@(OwNoe@jwmlmI raoig |@%ﬂ9 fesiratije group

?E'fc:t eg\ {Sﬂ;f‘&fg%%%fwagg&o@a @&%&%@f’a&ﬁ@@bﬁ otkyl-O-
E?GC)laIC@ﬂ*nydr%%)m NH-C(OL @)@4Wk9I&N-C(@ (C{-0 -

@%y@ﬁmw. Qm&)alkwéml% (fas-ca)cycloalkylammo—
I |k
Zm( RO S C R e aIRRIRR HetploariitC AR A o-, ar,

to 6- rrmtgmae}d hépfaetiaﬂgyirlfaléy $aiu€)a1|eld 3| tm(‘jtmarlrul::@mc\i;n héterdgycle,
saturated 3- ered c clic ring, ere .
e e 5 Pl T i SAH AU Br FL BRI S BPCRIE T
Rof t%‘?‘é}ettﬁg‘?ﬁ&gfyb%":ogﬂoﬁé’lﬁr s&*ﬁtnﬁ@?eor Ve forms a

bond, a nethyl ene ge or an et ne brid
provi ded t roateitiee R RY tﬂ(@mgpthﬁrvﬁthﬁlﬁ & %tﬁj‘,,oﬂﬁéﬁ

| f R4 15 R46 d, R4
(Rf% 3 e Y R T
drovidéd %éﬁy\hhe@ R*hab @Télktbéf Fb#ﬁtﬁﬁ lﬁ(@lﬂféﬁ @)@Y'Ieas@@ﬁe of R®,

and Z are

"Z‘%oﬁé RO e, Bf‘,, S a R anc- RS raferdhan hdrogen,
dl@kﬂgép hafot sn.(bsh utéd % b?)ah@f A4 Fb%r\f%l r?ot(d&en Rautfur
or -NH—,,when X and Z are a bond, -CHz- or ~CHzCHz-, and R*®, R*, R¥ and
R* are hydrogen; or
(ii) a group having Formula (iC)

R5
%o—éR‘s
.R7
(ic)
where R® and R® are each independently hydrogen or {C1-Cs)alkyl, and R’ is
{C4-C4)alkyl-, halo-substituted (C4-Cy)alkyl-, (C1-C4s)alkoxy(C+-Cyslalkyl-, (Cq-
Cy)alkylamino(C4-Cy)alkyl-, di(C1-C4)alkylamino(C1—C4)alkyI-, or a partially or
fully saturated 4- to 6-membered heterocylic ting containing 1to 2
heteroatoms independently selected from oxygen, sulfur c_'Jr nitrogen,
or R® and R® or R® and R’ taken together form a 5- or 6-membered

lactone, 4- to 6-membered lactam, or a 4- to 6-membered partially or fully
saturated heterocycle containing 1 to 2 heteroatoms independently selected
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20 R7 (1C where R5 and R6 are each |ndependently
hydrogen or (Cf-C4)alkyl, and R7 is (d-C4)alkyl -

hal o- substituted (Cl-C4) al kyl -,

(Cl1- 4) al koxy(Cl-C4)al kyl -, (G -

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

di (Cl-A)al kyl am no(Cf-C4)al kyl -, or a partially or 25
fully saturated 4- to 6-nenbered heterocylic ring
containing I to 2 heteroatons independently sel ected
f ironm axyggrnsuliu of uﬂrogennwhe@me lacionBsthenidciagn end fie

a}é% R7 t ken t getﬂ@er fgiprpg - or 6-nenbered
BHY e QligDn F9ctam or a 4- to
6- m”@bﬁﬁrrﬁ@éédtr@b’lﬁ’aﬁepﬁéﬂlé\éaltgtﬁét‘ébﬂtaeﬁroﬂﬁk?bpm)éc| e

containing I to 2 Heteroatons 1 ndependently Selected 8

famp@xygehtheﬁﬂﬁf or a selvate eobydratebtine aamepounsk reesalt or
Be | a tam and the heterocycle are optionally
a pharmaceutically acceptable salt

t her eq& r@feﬁé@dﬂbwq)dahdtdf the HESERON veplioh Rea %@htpouﬂd oft
sol vat e or rate of the conpound, the salt op, the

rﬁ’Qfmu!@ () )wn@r%ﬁeﬁ agreumpbbeande (A fetrahl. R apd R aro

c?l lﬁﬁ@i??@tlghgp Fo‘rigeb'ﬁ“ WN%?) ‘3’2}3 %ﬁﬂ%‘}mgélerﬁo% a\?ﬁae&fed from
giglé gg;ﬂg}ﬂ c?ltrmégst:r’@@'r mﬂ“"’”"%‘?ﬁﬁﬂ,ﬁ? Gﬁ)aﬂ(ymﬁm(@?i (OpCeYaykyl-
Mo sl R, SO istorsrrul & paria el aturated
Foitp GPiibElyd e it iohi o BERENTRE ¥u Bubpiéd 3 loger
p)mmbarécycaxbof:yxtlﬂcylr@at\ndmredhe 3noitty ISOphrean,y substituted, or
E ST RS taer PnelylirRis, B c R edr RE 8RS g o
Résth Ieﬁérbrﬁf eRﬂvFaﬁ%'H’gWerfb Qﬁa@e a met hyl ene bridge, or

an et hyl ene X1is 4 CH2CH2- or
- C( R4S isrutipnd, CEloRar |-§(Ry° ébnwhecfyaqots hygaegasty,

PR it ey f*a“ic@ﬁm?f ; eesgﬁl SR B e

ﬁdd &an:@l@mj of ,acKl_oxy, acyl, (C4-Ca)alkyl-O-
aI k () aI
el 0)((( wﬁ( &% G+ -Cojalkylamirio-,
é(@r@%ﬁ(%gé}ﬁin%y, (@“d‘s?cyck?aﬂ%ylﬁmﬁﬁ), acﬁémlﬁﬂ aryl(Cy-
Cy)alkylamino-, heteroaryl{C4-Cy)alkylamino-, aryl, heteroaryl, a partially or
fully saturated 3- to 6-membered heterocycle, and a partially or fully
saturated 3- to 8-membered carbocyclic ring, where the moiety is optionally

substituted, or R* taken together with R*, R*', R, or R* forms a bond, a
methylene bridge, or an ethylene bridge, and R* is hydrogen, HaNC(O)-, or

- a chemical molety selected from the group consisting of (C4-Cg)alkyl, acyl,

(C4-Cz)alkyl-O-C(O)-, (C4-Cs)alkyl-NH-C(O}-, (C4-Ca)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 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;



10

15

20

25

30

20 4)al kyl am no-, heteroaryl (C4-C4)al kyl am no-, aryl,
heteroaryl, a partially or fully saturated 3- to

6- menbered heterocycle, and a partially or fully
saturated 3- to 8-nenbered carbocyclic ring, where the
noiety is optionally substituted, or R4c taken
together with Rde, Rd4e', R4Af, or Rde forns a bond, a
net hyl ene bridge, or an ethylene bridge, and R4c' is
hydrogen, HZNC(O)-, or 25 a chenical noiety selected
from tyhis auygem, sufosi-S(O)g oot C(RT)(BEJalwyere RCys hydrogen,

égang@rgmlr P NG9 & Eheihisel MRty glastsd frgm (e
gzgo.tla }af{31§m¥rgt§fﬁttﬁ$: gﬁ kYo g@1 @‘@gﬂn@f@damﬁw oYk (€4-Calkyl-O-
ﬂ)qdw@@aikym@* GABR, €Cx 42 )alingdt- (}((D)s @t@@)ﬁﬁmlqmmo-

Fﬁkﬁ? &aﬂtyﬁzmﬂof 5&%&6; i‘f’%kﬁ%ﬁ}‘fg é'“"@r‘l%'agé or an

%ég%kgﬁmm F’@‘@&%ﬁ?’é -cg)aquigmho-sadyf ,Uistero600) a parifally or

i s hydrogen, cyano @yf?_lroy
efuilmsaturﬂWO)Ofi mﬁmhe@ﬁ%h@t@mwﬁiﬁ and agariaheer B m

;5@ %po <, 39310 ns' rggfg lféﬁ%@fﬁ@ d?l}(ére th&h&BhAL kiBnally

(Sobsftied, and-R¥EHChRIrog eh%wapkw p2NefiE)|-moiety selected

(C1 al kyl am no- a

o b ssm%mnwnam&; %ﬁwc&m%' G LREO-COr (Cr

@@kg‘ 6%@ FgC 4Z€f @5 bﬁ;ﬁgg?ﬁg@ga ga@ﬂ' iatly. or fully

Satmatsy Moiﬂeﬁemheyedi hetemdyeiepmd a@lartgallgrorffullly saturated 3-
saturated 3-

d
.Semymt@r@fbp@r%ﬁam g, Swm%?%?@d}" iehéjsignienat Shbstilfec,
Ry o8R8 RUAN ool Brif féeﬁar@iany Hﬂuﬂtﬁaﬁﬁb@d edid 6-
om t'he group cofisi sting of , acyl,
(EmB8)eal hgtercOyaiading, g 6:-10r @my@mbwed\lap eyring, or a 4- to 6-

(RPN T e

Tadiat mﬁq e (Slftlofnbth)l' Yubstituted £i6d fhe ltaotoaerrmmubme lactam
carbocyclic ring, where the noiety is Optlgall¥¥ﬂe&7

muﬂntmtalé)dconfam Fpraddifgnaheteroatem

B S S e Sl

a 4- tyoiseNRErbehedt RAC ismhyidnogenrea eheimical moiety selected
?r‘?tmgir%:%r%bbfqoéhﬁ?ng ¢ B CnialRdolcaer Bos kR, (551 g
EAILRIG 0L T By MRSl oA ke i
acyl, (C1-Ce)alkyl-O-C(O)-, aryl, and heteroaryl, where the moiety is
optionaliy substituted;

Z is a bond, ~CH,CHa-, or -C(R*)(R*)-, where R* is hydrogen,
cyano, hydroxy, amino, Ho2NC(O)-, or a chemical rhoiety selected from the
group consisting of (C4-Cg)alkyl, (C1-Cg)alkoxy, acyloxy, acyl, (C4-C3)alkyl-O-
C(O)-, (C4-Ca)alky-NH-C(O)-, (C1-Ca)alkyl)2N-C(0)-, (01-<_':5)aikylamino-,
((C4-Ca)atkylzamino-, (C3-Cg)cycloalkylamino-, acylamino-, aryl(Cq-
Ca)alkylamino-, heteroaryl(C4-Ca)alkylamino-, aryl, heteroaryl, a partially or
fully saturated 3- to 6-membered heterocycle, and a partially or fully
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nitrogen or sulfur, or 20 Y is -NR4d"-, where Rod"_ is

a hydrogen or a chem cal npiety selected fromthe

group consisting of (C, -C6)al kyl, (C3-C6)cycloal kyl,

(C1- C3)al kyl sul fonyl -, (C1l-C3)al kyl am nosul fonyl -,

di (C1- C3) al kyl am nosul fonyts-, acyl,

(C1-C6)al kyl -O-C(OQ -, aryl, and heteroaryl, where the

noiety is optionally substituted; 25 Z is a bond,
-CH2CH2-, or C(R4e) (R4e') where RIP is hydrogen,

mytarated aytmra}membaﬁadoqarbnwi@ymg whe@ hieamoisy rwtw y

A O L 7 .
f

i e i) AT I, NGO

g @em yeiauIskiacien f{@m thﬁcgfpaﬂpﬁ@snstngg of (GrCaiglkyl, acyl,

DR Q)RR EDRRVNHSIOR R R L@ oy,

Retersdrdll £ paRteiligrardyilty satueated 3- paéanbyrat héierdgycle) and a

saturated 3- to 8-nenbered carb lic rin wher e t he
pratialy o fylly, getusaied) 3 tO%ﬁ@mtte&%@ez'%&cyﬂ%ﬂ Gk Where the
: o .
iRy Rontibhaly SiBtRited, of Y (ko Tphod 8 WHHRECALY, R, or
Rffdfonge =, bdrﬁi\l@(r@bthylm‘re bl&dgﬂ] eraoathylenetyidge! exd ed

(AT B ish ey R BhE oy, or &
€ﬁ1>rﬁb;% ééléb@@%m e )g'mup &tﬁisﬁtmgroﬁ (wcaarkw abw(cr

'y sdturated 3 ered

<r‘aﬁagwb0ﬂ|“y(0>)r, (D11 C )ik B o EEa) BLC G kbbb ) Bl
SRRRAR part) YA St Ed SER) EnioibafiRl h&8Ryble. gna a

iafy or fhAsherARdB-16 TmembBRéd rhbioRyblid ARG, wakrdithe
%%ﬂ}ylﬁ{ene bridge; and 10 R4f and,.R4f aye eac

maieipisrepsianely ayestiyied, orBRlardy - akan f@gemegnmahﬂ“b R,

'??:18'2%) aﬁ%@%t egcy(F % %%’ Hﬁi@{ 'E%aét( %g’@}e‘i’)e bridge;

(Cl- @bﬁérh‘)dceNHcél(@ecepﬁﬁﬂ!e@é)tahmbi,%!\blﬁ(dﬂ)g of threy| |
heteroaryl, a parti al urate

|
@Wr‘é’dhﬁéﬁ r%’é?@P}J&‘t%HB ﬁdrai%a?ftaﬁ%ﬂchmmurf%fhejsaﬁ or

t_ﬁlg to 8-nenbered carbocyclic ring, where the
m)le y |s optionally substituted, or e or R4f taken

t ogetireferabiyhRRais, hy@atgen, Rn, optionBiy: sub@tu&@((hdaﬁalkal or
tgke %Qg%ﬂ%r% hdlge" Ii‘)‘r’ ﬁ@f Eyf' f%rms %rt')gr%ﬁ a methylene bridge, or
an ethylene bridge; R* is hydrogen, an optionally substituted (C4-Ca)alkyl,
or taken together with R*, R*’, R*, or R* forms a bond, a methylene bridge,
or an ethylene bridge; R*is hydrogen, an optionally substituted (C4-Cs)alkyl,
or taken together with R*®, R*, R*, or R*® forms a bond, a methylene
bridge, or an ethylene bridge; and R* is hydrogen, an optionally substituted
(C1-Ca)alkyl, or taken together with R*, R*, R*, or R*® forms a bond, a
methylene bridge, or an ethylene bridge, and even more preferably, R*,

R* RY and R* are all hydrogen.
When Y is —-NR*"-, then R*" is preferably a hydrogen or a chemical

moiety selected from the group consisting of (C4-Cg)alkyl, (C3-Cs)cycloalkyl,
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a pharmaceutically acceptable salt thereof, a prodrug
of the conpound or the salt, or a solvate or hydrate
of the conmpound, the salt or the prodrug. 20
Preferably, R4b is hydrogen, an optionally substituted
(Cl-C3)al kyl, or taken together with Rae, Rae' W or
R4l fornms a bond, a nethylene bridge, or an ethylene
bri dge; R4b' is hydrogen, an optionally substituted
(C1-C3)al kyl, or taken together with Rde W', R4f, or
Resh- (fg‘}mnﬁs@ifdmmO(C@Cd)EN(W}éhﬂmmMngigdJ(C1£3)alkyletﬂu}dwifenyl
brld%é Raf i Qé’ydrogen an o |on l%/ %Bstltuted
(@cyl €8)-Hskakyl-Q-4>(6h- eaKleAne 65 rhepLWHererE maialy i Réo,
i rfé%t@u@aq 05@,3@&@6 hPe i .@é tlt?odg;’nri ggaechém.caﬁ
Sﬁhety salbetdd (ffb‘m @ gidup corxssrstm@cén((he@ls)aﬂ@lswmnyi Rab
4c, or W\ ene
gl 8l Carter A bdamighwTBrdl ecub(G-Cadiky-6-
\WhgstitlitddS(preferabl
Féﬁgg d%ﬁd h%@ﬂaﬁﬁ%?e ﬁ{é Per a%@@Sb hon%ﬁly BStitiitddS(preferably

a hydrogen or a
¢he I(ICC la)aikmquny!s d%ﬁa&jkylamnqswogyb difCeonsi sting of

(sﬁiasﬁﬁléﬂ %}th qnﬂo@ﬂ%ﬁr&@( Iand the heteroaryl is optionally substituted
Cl-C3 Kyl am nosul fonyl , yl,

(vm dap aqbstwezs(te))ndemnﬂenﬂsaﬁ@ieﬁ@dér@'@rtpe groweeensisting of
Rio; oy fir Gy il Bha RS RESIBIAE o,
% |§)up consi sting of (Cl C3) al kyl sul fonyl , (Cl 5
| am n sulfonyl Iklamnosulfonl,
acyl , l@rC«ﬁB) a\(&yb— whe(edi“ amwag"ﬁ@f%eaﬁla wdenﬁﬁéeéw he
PRty el S A PRy sl Sifiencs GOaRY (CH-CatkylNH-
dj(O(I-l or @@Ck),allqm)bme&(ﬂ))ﬁ amdltheaélg?f or Bf‘thaken together with R*
A T
L R O SR i
hpdrogena HgNGIO ), @n-@sioaily substitated) (@ar(ae)aiwlst(ct Ga)adkyl-NH-
(b5, SR K hikyl)aN-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.
When Y is -C(R*)}(R*")-, then R* is hydrogen, cyano, hydroxy,
amino, HoNC(O)-, or a chemical moiety selected from the group consisting of
(C4-Ce)alkyl, (C1-Cg)alkoxy, acyloxy, acyl, (C1-Ca)alkyl-O-C(0)-, {C1-Cs)alkyl-
NH-C(O)-, (C4-C4)alkyl)oN-C(O)-, (C4-Cs)alkylamino-, ((C1-Cs)alkyl)2amino-,
(C3-Cs)cycloalkylamino-, acylamino-, aryl{C4-C4)alkylamino-, heteroaryl(C-
Cj)alkylamino-, aryl, heteroaryl, a partially or fully saturated 3- to 6-
membered heterocycle, and a partially or fully saturated 3- to 8-membered
carbocyclic ring, where the moiety is optionally substituted' (preferably, R¥ s
amino, {C1-Cg)alkylamino, di(C4-C,)alkylamino, (C3-Ce)cyéloalkylamin0,
acylamino, aryl(C4-Cys)alkylamino-, or heteroaryl{C4-Cy4)alkylamino, more
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Xis -C(R4c)(R4™")- where Roc and Roo are each

i ndependently hydrogen, H2ZNC(O -, an optionally
substituted (Cl-C6)al kyl, (Cl-C4)alkyl-NH is C(O -,
or ((Cl-C4)alkyl)2N-C(O -, or either Roo or Roc taken
together with Roe, Rde', R4f or R4P forns a bond, a

nmet hyl ene bridge or an ethylene bridge; and Z is
C(R4e)(R4e )-, where W and W& are each independently

hydr ogen, I\IC(O) -, an optionally substituted

preferablyaReS is, artiob; m@g)mmy4awnooom-c4¢alkylamuno (Cs-

or either Roe or R'e taken
{;Qﬁg?lﬁﬁ?‘wﬂgﬁgﬂg( 20 R'b’ WO, or R41 forms a bond, a
net hyR#hig %en e IS%Y'a%nbtbb%%iety%I%Bte\é ftém the

-C(R4d) (R4 drogen ano r oxy
GRUIRGORHEAY Of (G1-Go)nlkyk oy, G Gmlévly(%s@ﬂ@ct(ﬁd—GmaihykNH-

SO E BRI Ok By i b Parialy ply RofEient -

tbleE-ﬁ(eﬁ?)bereﬁ(ﬁbt&é):?ﬂlé ﬁ(?él'p@ﬁ@ll&or(f@l CaiLpdiky |3alt’6 Bo-,

al kyl)2am no-, 25 (C3 oal kyl am no

@éﬁ%%%@arboavvlqrm MP&? ltlw mﬁw i onét)@@%fastghsmgied
(BN, TR B NEREY (o CORANBLIOR!of i
QgalkyddN-C(0)-, brahy, meteuprtferably, R*8 i8 HpO{eNe dC;-Cy)alkyl-
B o b i Gops T oLy, e otional Iy

(Cl G et ‘é)ﬁl:lq:@"dn ker‘?tdg%*@%‘%ﬁhké’h‘?ﬂ?aﬂ? or fully saturated, 3- o

Co) cycl oal ky amn acyl a
CamentiereCheterkypydiciring; a Srto 6-membered lactone ring, or a 4- to 6-

HEEERALEEELT68) G0 B el e Bl Bgaio by e
lﬁéwmgpa#&ymmanpkubﬁ&dte%%d tﬁ% RCEHROGRY ahi i Q)ctam

or a chem cal noiety selected fromthe droup
nagmt@na\hgcgmta(r@n @el,mapngzl heigrgatom selected from oxygen,

E eﬁ%ﬁ%% OC(O) (Cl-CA)alkyl-NH s C(O) -

%]9 ’)2N-C(O) aryl, heteroaryl, a partlally

or iy bandioat-SR3Y tRﬁ?S) ?wgermgﬁ%an@w@@e@uséwhy@@gea
urate

jally or fully
aRdb sk, bondor R ORE wharen “cand RE apt paslahydrogen.

S UbSW bme??)&?‘e%ﬁfcﬁgﬁﬁé hﬁnﬁ%? do?ndﬂéa(@hé’ljekv b
-mN%(Ry‘i P ARECRE R mndaRﬂ §f1 arenatt kydrogbar &5f js hyRitdyen,s
h)(}?% g%éﬁ'g\o&% eﬁatél rymeﬁ; &%gg%fgormtge groR gonsisting of
(G008, (CUTR)AKERY, oflony, Sevi] (E1-L:BMIARIERS)-, fr-L ©
Ce)alkylamino-, and di(C4-Cj)alkylamino-, where the molety is optionally
substituted (preferably, R* is hydrogen, hydroxy, amino, or a chemical
moiety selected from the group consisting of (C4-Cs)alkoxy, acyl, (C1-
Cg)alkylamino-, and di(C4-C4)alkytamino-); and R* is hydrogen, or a
chemical moiety selected from the group consisting of (C4-Ce)alkyl, aryl and
heteroaryl, where the moiety is optionally substituted (preferably, R* is
hydrogen, or a chemical moiety selected from the group consisting of (C4-
Ce)alkyl and aryl, where the moiety is optionally substituted). in this
embodiment, X is preferably -C(R*)(R*)-, where R*® and R* are each
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6- menbered heterocyclic ring, a 5- to 6-nenbered
| actone ring, or a 4- to 6- nenbered |lactamring,

where the heterocyclic ring, the lactone ring and the

lactamring are optionally substituted and the | actone
ring and the lactam 15 ring3optionally contain an

addi tional heteroatom sel ected from oxygen, nitrogen
or sulfur; Xis a bond or -C(R4c)(R4c -, where Roc and
R40 are each hydrogen; and Z is a bond or

%@ﬁ@h&i&ﬁ@)hydrd@'@’f 6r %n”@ptﬁih@llﬁéubﬁmﬂedqclal-cta\)@lkyigenelther

referred embodi rent _js_a conpoun

28 CQI(RE dgll(@utgg)ethqndﬁtrpg 43 R8s B boflde aampﬁ]y?ene bndge

e oL D 80Nt
( @4“6@@1 thiddn togBtheEayit R, REcionos v, bard)j and Z is preferably -
HOCRINES b wipprananid Rrsaes ohah ingperyislydBiiagep pyan
S #Pﬁ‘éﬁéllg %ﬂsﬂtﬁfe%f @fﬁé%ikﬁﬁ%‘? éltﬁepfémd?gﬂﬁ tamr?fd@émer with

ected fromthe group

caﬁ‘“smsmmrms a(mmm) mettylgne lamge ofariethylene bridge

O&e@% i cron g1 appSY of BURGRT IR gken ' ©

ﬁﬁq M@Tfofr% aa)kyl, aryl and

he eroar yFH where the noiety’is optionally subst | t ut ed
( pr ef eYabaygthedpreférsed ent isia comprricwherbY d y

AR TR L R B0 i B b i Whsfod f rpb R T K2 taken
' fogetie foﬁﬁ’@ﬁfﬁr{mwt or fSlly saftirstedrRhd ﬁ—mé‘(ﬁ%@éd Ré’aarﬂ:eychc
vvhere R40 and R4c~ are each 13 mdegendent dro en

ofingura Bpta Gmemiereddactonatrisg. PUR-ACH) BREMD FB,ing,

4 ' . I ar .
ifere BB REEHE G618 Tadtohd g ErI e tf“ﬁ“ "@a%
(@mtﬁfﬁlg&hbstrtm aﬁtﬁitl%i@ctcﬂreenmgiohthbydctegenn@ optmmadtyr
R4oor  RA0' t aken together wt

wnsma%m@nqm@mmrp selpctpiran e, Hiien oruliur

LBy K AR PGPRBE Y Ot et o
Rékéerd Medactaugemg]m opiiartally RabstiutdRiand optiorally annieins gn
e A 80 e AL B0 B BB DL

t BB EHIEX ke prefbidblRa B, Res,CHar oB-GIRIBR®)-, where R
and R* are each independently hydrogen or an optionally substituted (Cs-
Ce)alkyl, or either R* or R* taken together with R* or R* forms a bond, a
methylene bridge or an ethylene bridge (more preferably; X is a bond or -
C(R*)(R*®)-, where R* and R¥ are each hydrogen); and Z is preferably a
bond, ~CHCH,- or -C(R*)(R*'}-, where R* and R*® are each
independently hydrogen or an optionafly substituted (C4-Cg)alkyl, or either
R* or R*'taken together with R* or R* forms a bond, a methylene bridge
ar an ethylene bridge (more preferably, Z is a bond or -C(R*)(R*)-, where
R* and R* are each hydrogen). ;

Another preferred compound of the present invention is a compound

of Formula (1) where R* is a group of Formula (IB) where where R*is as
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10 Yet another preferred enbodi ment is a conpound
where Y is -C(R4d)(R4d')- Rob Rob' R4f, and R4P are
all hydrogen; and Rod and Rod' taken together forma
partially or fully saturated 3- to 6-nenbered
heterocyclic { ring, a 5- 10 6-nenbered | actone ring,
or a 4- to 6-nenbered |actamring, where the
heterocyclic ring, the lactone ring and the | actam
ring are 15 optionally substituted and the |actone

fdggﬂe@%bw@ k%G5 ARfdgRE, BRI Apdiaky, SMMEIHING(ID)-, or a
tional 'heteroatom selected from oxy n
awhesicdl mmoietysadeied Hioy ttRogrosp ¢orsigling é@?@@&f‘:’ﬂi&% -

gk aipioanat ) KRt G Gty SRk

aal ﬂ;izwcm?h(dmcerawammeI(me@amyo)ganmma-pgan or

oxygen

nbodi nent, X is refeh
K2seycloaiia@rino- grcylapivc,) Fie)-Calalinda@ingso 3‘&.&%@%&%1’
Lnakatinds BBTERloa ¥ BeBRRD F AT SIRIBIRLG, o
tragfbbrsd Nétefod)éleQ lan&lhef)arhall‘ymr falljoeaw,ra’@d IdoBrmendered
bri dge or .an ethylene brjd F Iy Xis a
lf@fﬁpqyphc rieg b gy 8"5’0‘9%‘%@@ ipngl yaﬁbb i are each
hydr o Flah??r%g%n' FI?HCEQZ'V Bpéxﬂém;c?a'i L sel%@'f%m tHe

C( R4 are each
E@Mﬁﬁdqoﬁ@F@Qakyb ncyln (%Ce)@inQf%Obs(Ct-@n)ﬁdkyl—NH-

Fﬁb Q;;galm!&r %&éﬂiagi g%%yﬁ{i’ép% Iﬁreorgﬁﬁégzﬁ[lrated 3-
%Hﬁg??&; RO, deTait #paflaby mllyZSatﬁramedJGntb o

ere R4e and are each dro
Im&abaret mOpy@mqmgewmmrﬁmmmaw it @&é“?ﬂﬁli'i’ stitute

t d
qr oup CBF T R SOt e sune QiR R SR g b
qﬁéth?l%ﬂe%? oRaAbsthwemﬂr@wn cyano, hydroxy
am no, -,_or_a. chemcal, gl e from
t he g%l&rﬁ b@n@; S opr (ER r)(y e{@%

. a%h%ygrﬁg{ %pé]g(l chﬁb?{)@/br &ﬁéﬂca’lﬁﬂe& s%lected from the

(B RIEIHAROT (Br-Co)alk@IT{CACa)atkdxy2 aciioay, agy3(Ca-Cs)alkyl-O-

%axy SN RSt ar BB S ST
KRS RRAEANLY (B ptioalaaind HEparmter - L«
ajalkyaming- hetergany{Gadidalkylamino-, aryl, heteroaryl, a parbally or
fully saturated 3- to 6-membered heterocycle, and a partially or fully
saturated 3- to 8-membered carbocyciic 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, and R* is hydrogen, HoNC(O)-, or
a chemical moiety selected from the group consisting of (C+-Ce)alkyl, acyl,
(C4-Cs)alkyl-O-C(0)-, {C1-Cs)alkyl-NH-C(O)-, (C1-Cy)alkyl)2N-C(O)-, aryl,
he{eroaryl, a partially or fully saturated 3- to 6-membered heterocycle, and a
pariially 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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carbocyclic ring, where the noiety is optionally
substituted, Rob'" is hydrogen, HZNC(O -, or a chem cal
noi ety selected fromthe to group consisting of

(C -C6)al kyl, acyl, (Cl-C3)alkyl-O0CO)-
(Ad-C4)alkyl-NH C(O) - (C]lSC4)aIkyI)2|\|-C(O) aryl,
heteroaryl, a partially or fully saturated 3- to

6- menbered heterocycle, and a partially or fully
saturated 3- to 8 nenbered carbocyclic ring, where the
nanbeng! -|C§-lg6.ﬁﬂz~@ma40(§i YIS, wihesel R*0enREH” ere RaeN  t aken

eth t.h Roe, R4 R4 or R4ar fornms a bond, a
1‘9 Wéﬁ%@ﬂ?%}s @“f" Q(M}yl ene bridge; Xis a
bond, vy (dBffden, %Ulfurc((fi@))(cﬁﬂed R m‘té’r)e vR@eli@d is hydrogen

hydrogen cyano, I-é r oX am no,

w)emochydmu'eamlrs:e| BNC4E) o5 Qhﬂnlcgllr\l*g(‘@f?tﬁ éﬁ@?@@ufﬁgﬂ&ﬁe

(%?”Ego @Pg (9* %‘(’@ aﬂ#gﬁ&@é%&?yﬁf@vﬁwl (C4-Cs)alkyl-O-

LHRLE)aINNE-O[O)-, g@m%)lqﬂ)ﬁw@(@)q0(01—(2g£)aikylammo-
1- C4) al Kyl ) 2am no- cycl oal kyl am no-
2@{ -Gmalien22rtiRe- (8- Casydorliamipg:, acylamino-, aryl(Cr-

Ci
PPN, DRG0t oY o sy or
fale sakysied, 3-d0 G-meptoetedihkierocydie) dlr}d apatrtiallyosduly- to
oG By 0 SRSTPERIRAb O RG Tica is e Bue Tiety & eptionally
Fé%gnm d Rt rOY sﬁﬁdr&@%@«éﬂﬂe g, onaa %ﬁeﬂi‘iﬁiahﬁid?él? selected

or an et yI ene

'S hydr
wm@(tm growy coramsﬂfmfd@r%)akw asyl, @t—@d)ﬁk)&@—&ﬁ@)— (Cr

%ﬁu@gﬁﬁpﬁ(}fbg &bg: gﬁ%’&éﬁ-ﬁe@ @yﬁhé_tééeayl a partially or fully

(Setorafedbkid &4hbRbe)ed, heiébdoyclé“ %th@@ﬁééﬂhlly ar nmytsaalrxa;ed 3-

or fully saturated 3- to 6-nenbered terocycle, and
ﬁar&-mm@ereﬂ anthquhfafll]@.aWbaf%met moEtyrisenrtianglly substituted,

|
SRR R (PH pUORE N Bl Brtub sl ke
Qh?]miB@fed Eétﬂéo@dﬁc g, & BgFirlﬁyhenﬁ)éwed d@ﬂgn@gngmr a 4- to 6-
. g@g?&bbazcli@!%?rm( iy e,ege %@K@W@f‘p@:@% gipgagxgglgcfone%%d the

i ' lahd K Tt
;%#45 ARG Bt EBatn o kanfthe fons g ghddn itam
lnmgraq:gmnally «:yaatmn ahyadiditional heteroator? BgleCed fram axygen,
em cal n@k E sel ected fromthe 5 group consisting
rqg@p 37 P (ci-06)al koxy, acyl oxy, acyl,
(C - QJWR“Q where R*" is a hydrogen or a chemical moiety selected

from the group consisting of (C+-Cg)alkyl, (Cs-Cs)cycloalkyl, (Cs- |
Ca)alkylsulfonyl-, (C4-Cs)alkylaminosulfonyl-, di(C4-Cs)alkylaminosulfonyl-,
acyl, (C+-Celalkyl-O-C(O}-, aryl, and heteroaryl, where the moiety is
optionally substituted (preferably, Y is ~NR*“"-, where R*" is a hydrogen or a
chemical moiety selected from the group consisting of (C4-Cg)alkyl, (Cs-
Ce)cycloalkyl, (C1-Ca)alkylsulfonyl-, (C4-Cs)alkylaminosulfonyl-, di(C-
Ca)alkylaminosulfonyt-, acyl, (C+-Cg)alkyl-O-C(O)-~, aryi, and heteroaryl,
where the moiety is optionally substituted);
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lam no-, (), (Cl-C4)alkYI-NHCO)-,
(Cl-CA)alkYl)2NC(O -, (Cl-0B)al kY CO
((g-C4)al kyl ) 2am no-, (C3-C6)cycl oal kyl am no-,
acyl am no-, aryl (G- C4)al kyl am no-,
heteroaryl ({ -C4) al kyl am noe, aryl, heteroaryl, a
partially or fully saturated 3- to 6-nenbered
heterocycle, and a partially or fully io saturated 3-
to 8-nmenbered carbocyclic ring, where the noiety is
Pono B bborB et EHLS &r B[R )| shorRBgemydrogen,

a chemcal noiety selected ré}cng th
g yanm hydrtsaystamifg:) &1NGO)Cay & @hgmicatipolety sele ed from e

é%urt%)) i3, Cepjetio i r CORBOSY adindl Bk (Co-Cralkoy-O-

| ﬁﬁ"@aﬂww -0y (@PC@)aMBln@co)a,e(tCeF@dﬁwb\mland

or fully saturated 15 t

qaqkﬁ@gkyl.)gammag (Codrelcyc WWWM acyTagh 'l“Po rﬂﬂ’ @1-
EQ%‘E Qé%in%gyhﬁtg (e arve %@Eé?@éryi Qs parally or

feGaedd 8- 1o mmerﬂ)é:redd‘ret@ongd‘eeaed al m&paﬂyeorrfumg

mmmgﬁ%@%‘?ﬁé&%@@@k@m FG M e sogforay

LSRR, BPREORRBhYogeRSH Wi e, R RihcorlREEfonas o ond, &

opt| onally cont ain an

Wﬁihwlege aﬂndbelmmeﬂmm leridged anddii°ds yyyeregen, .HeN&_f,gi or
Y.

oo ey s U AR A LN

?Q SRR, (CFOERIIRTION (G aliyaN-Cl (©) ary

nyl ﬁéi | am nosu f d
ﬂetéﬁ@a@&)a&pk&hﬁmm MISBblTﬁted 2k9 GrEyambered heterocycle, and a

bori RG] b EhitemBat e BOERIK A IRAothe

mded is o Yiﬁﬁélﬁ/ Rostinited ot adten together wiile iR E;,m“b R‘“‘ or
nol ety sel ect éd fromthe gr oup con

1 famysalbend, @ apethysneuidss, Ry AN e?h)iclene gngge (preferably, Z is

(o LA Ul e bl ot sl -
{fdepemtiahtty hy@ogedor (CaGe)alkeiid het eroaryl, 30 where
Lgﬁd”DR"*‘et i g?eloria I,c?(g%lel rggi% : WE&EC@E 5r h:hémical
ElER8EeciEd 34 try ol oorRbtig of ENClRIky!, (31-Gs)alkoxy,

ca nol ety ct
acyloxy, acyl, (C1-Ca)aikyl -0-C(0)-, (C1-C4)alkyl -NH-C(O)-, {C4-Cs)alkyi)2N-
C(O)-, {C1-Cealkylamino-, {(C1-Ca)alkyl)zamino-, {Cs-Cg)cycloalkylamino-,
acylamino-, aryl(C+-C4)alkylamino-, heteroaryl(C4-Cs)alkylamino-, aryl,
heteroaryl, a partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where the
moiety is optionally substituted; and

R* is hydrogen, HZNC(O)-, or a chemical moiety selected from the
group consisting of (C+-Ce)alkyl, acyl, (C1-Ca)alkyl-0-C(O)-, (C1-Cayalkyl-NH-
C(O)-, (C1-Ca)alkyl)zN-C(O}-, aryl, heteroaryl, a partially or fully saturated 3-
to B-membered heterocycle, and a partially or fully saturated 3- to 8-
membered carbocyclic ring, where the moiety is optionally substituted,
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group consi sting of (Cl-C6)alkyl, (Cl-C6)alkoxy,
acyl oxy, acyl, (Cl-C3)alkyl-O )aiklamno-, 1 (O -,
(d-CY CO-, (C1-Ca)alkYlI-NHCO)-,
(Ad-CA)alkY)2N-C 5 ((C1-C4)al kyl ) 2am no-,

(C3-C6) cycl oal kyl am no-, aaygl am no-, aryi (G -

4) al kyl am'no-, heteroaryl (d -4)al kyl am no-, aryl,
heteroaryl, a partially or fully saturated 3- to
6- menbered heterocycle, and a partially or fully

- sat ur gleedl 34t %kén@@ﬁb?w.tﬁwbqwc IR*€ driRiS, fowheaeond, a
na

the nolety 1s optio substituted, or W taken
t pgétytere bidde, Rolaany!eméergeMe forms a bond, a 1o

msthylen brid r_an et Ie bri ge Cis
raroh Rhapgtiprel afcbribdfsmtanrrenh eyl BB
f}?ﬁl grr%pséﬂoama%weﬂe oF hffé}laié:@b mbl@dmpm;d the salt or
, (CT-c4)al kyl-NHC(O) -
(tb]a-mmgilalgkyl )2I\I— C(O) aryl, heteroaryl, a partially

o Y ARG B npalRAB R Beb A e 2
gﬁérg @Mfdt déﬁFdSﬂg?\ﬂa L{Wvﬂf@etm‘es Jasgmp@wonautaomcmmm where

R araRCtese loach nm%ﬁ%ngn%g%ﬁ*é F&a@?qs?‘pa-&ﬁalﬁw Q KA
&%@P@%B'S%%fk@é@%o@b@"&” G S‘*%é'?ﬁ@@?nﬁgﬁ%& f
gan@l@mag%ccma)ﬁﬂoyal @»,(C)-C4BMkyiam:ﬂq(@n-@@ikylamra)pama y or
ity SeietPA g ﬁéﬂ&%%eé &ﬁ@%@?ﬁﬁd'r@rcm | F‘P(?y 5
(lﬁt @%EWﬁ&ﬁr@%@l?éébﬁé&Cﬁog&yF@ﬁ?@ﬂw o)r%t%@n ,or R
(z@id RSbaR?;dndrRﬁmken(togﬂthen)‘carrkg 5} maﬁnm@m ered lactone, 4- fo

o Sl bR svtising BEHHE T Pated dp ' Genembarsd
q&é&byocyb@tcﬁfr@éimﬂg 1 fo DHeiéRbtom® ndepkbhilenty) selated fiom

.menbered heterocycle, and a 25 partially ful%
smweat sigfig-ortritregers wﬂter@dh@ adensidhe &aqtarﬁgand/\ﬁ'@rf@t? ycle

B T

osrodiu "t esjdgﬁm:)%fd ér@he%)tabkalsofvatrybr hydrate of the
écglnm; i Mw f@lhg(dhg PrOdaS'#QI f?f@f%}%?# y‘i'"% %ﬁé?#@:&ﬁ y
Thabibrdenty R sh or (Hlolandy TR BUCIB ARG ©

Preferred compounds of the present mventlon |nclude 1-[9-{4-chioro-
phenyl)-8-(2-chlorophenyl)-9H-purin-6-yi]-3-ethylamino-azetidine-3-
carboxylic acid amide; 1—[9-(4-chlprophenyl)-8—(2—chlorophenyl)—9H-purin-B—
yl]-3-isopropylaminoazetidine—3—ca;|:boxylic acid amide; 1-{1-]9-(4-chloro-
phenyl)-8-(2-ch!orophenyl)-9H-purin—6—yl]—4~phenylpiperidin-4-yl}-ethanone;
{3-[9-(4~chIorophenyl)-B-(2,4-dichIorophenyl)-9H-purin—6-jl]—3-(1 o,5a,60)-
azabicyclo[3.1.0]hex-8-yi}-dimethylamine; 6-(1-benzylpyrrolidin-3-yloxy)-9-(4-
chlorophenyi)-8-(2,4-dichlorophenyl)-2H-purine; 9-(4-chlor_‘ophenyl)—6—(1-
cyclohexylazetidin-3-yloxy)-8-(2,4-dichiorophenyl)-9H-purine; 8-tert-butoxy-
9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purine; 9-{(4-chlorophenyl)-8-
(2,4-dichlorophenyl)-6-isopropoxy-9H-purine; 1-[9-(4-chlorophenyl)-8-(2,4-



menber ed carbocyclic ring, where the noiety is
optionally substituted, 17 or RAf or R4r taken
together with Rob, R46', R4AC, or RAC forns a bond, a
met hyl ene bridge, or an ethylene bridge; s a
pharmaceutically acceptabl a8salt thereof, a prodrug of
the conmpound or the salt, or a solvate or hydrate of
t he compound, the salt or 5 the prodrug. Yet another
preferred conpound of the present invention is a

C dighipio h@‘ﬁylFQHrpdrm 6-Iy)]Amexpglalﬂzﬁnoplpengmubcafbd?ghmatid

(10 gL e, wher e, Po ands o arg saehy nijepgndent v
DR oblp Rkl dhiamige _{9-(4-chlorophenyl)-8-(2-

Céhl@k@“@ﬂ)@ﬂ{ﬁwl@@-aﬂ%mmpyiammopipendme~4-carboxyhc acid
| 2l |
F aigeislid arophengi- et ehend 2 Tg BB vira-

| frog?éfiylé‘rﬂm'o 'iﬂér%mélﬂlc%ﬁ‘j&@yﬁérﬁci Riénde[@tﬂtlycfﬂ@lb@ﬁéﬁﬂ)-a-

ygen, sul fur or nitrogen, or R5

a(ﬁcmmmeml)t%@maf@f/wrmro@darrarysprmmmﬂ qaa!awhé acid

L

t BipéridRfecd-2aHuIF ic G@ﬂl@ﬁﬂ@nﬂl[9—(5&imt)pﬁerﬁylpm(2®fﬂ’®“ephenyl)—
sul fur or nitrogen, where the |actone, the |acta

t HU-Mt@BW&y%IS@PfO@H@ﬂWIR%'Qm9;74{;@&%}1“8@963 agide; 4- Smino-

PREO TR NG RIS AObGent SeeIR ey ol g o
t b@rboﬁyﬂlmﬁa’dd d?-mlﬂbﬁ'i Q@J(«#-cblord)mearml)e&i-(mg d|Einlefcm1'mviy§)—9l~R5unn-
are each. 20 |ndepen ent]y h

@Mldrrmtmﬁamtmpwdmﬁ (et @sojhaa Mpiies Lg-grehloro-

AP g

r carbéxylid add mm;iéa&q[gﬂ(ﬁ@-chmmmwa{zmlmmxlyebm)d) -Qidipdirin-6-

1357[“3"'%%“891!/'0? SftiliiraeppiRll PeeFaY Singn FriP-Grefiamphegy!)-8-(2-
slléﬂl? I Jpﬁﬁhf@flﬁtmé'ﬂhvﬁei—'i»@&f bt adpirdps 6] riicdan-2-

“chl oro

p@mnﬂ-ig' cﬂbm'mfwﬂf?ef%ﬂ@lpr@menw&%~pumn1ﬁ1ﬂh§vﬂ§9qfepyl—
(y3bobohirSloaReRgf-ons: 2-5-UrehiompbenyiST @ serophen-

- SHYPUrin3B4] —@(ﬁﬂu@@bhenyl) iperidin-4-of; 1-[9-(4-chlorophenyl)-8-(2-
azabi cycl o di met h
gchiarop, ﬁgyg-@yfpgnnﬁ-yﬂ ggheayp’pegltﬁw ol; 2 -benzyl-1{9-(4-chloro-
g&l{ejf@%‘ g‘é‘)éhL eﬁ%n;é}'—?’l’-icdvrﬁr@w Sfyéndig4-814L[0g4-chloro-
phenyl)-8- (2—chlorophenyl)-QH-purln -6-yl]-piperazine-2-carboxylic acid
methylamide; 9-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-6-(4-pyridin-2-yl-
piperazin-1-yl)-9H-purine; and 8-(4-chlorophenyl)-8-(2,4-dichlorophenyl)-6-
(4-pyrimidin-2-yl-piperazin-1-yl)}-9H-purine; a pharmaceutically acceptable
salt thereof, or a solvate or hydrate of the compound or the salt.

Preferred pharmaceutically acceptable salts include hydrochioride,
mesylate and besylate salts, In some instances, the free base is preferred.

“Free base” refers to an amino group having a lone pair of electrons,
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cycl ohexyl azeti di n- 3-yl oxy) - 8- (2, 4-di chl or ophenyl ) - 9H
purine; 6-tert-butoxy 30

9- (4-chl or ophenyl ) - 8- (2, 4-di chl orophenyl ) - 9H puri ne;

9- (4-chl or ophenyl ) - 8-

(2, 4-di chl orophenyl ) -6-i soppopoxy- 9H puri ne;
1-19-(4-chl orophenyl)-8-(2,4 - - - ---- ---- ---- 18
di chl orophenyl ) - 9H puri n- 6-yl ] - 4- propyl am nopi peri di ne
-4-carboxylic acid am de;

1- [9 (ﬂm@fHe?Wéﬁr&ﬂh@ﬁéé@itqmﬂwmm&bﬁ@ytnt@rnﬁedﬁbtes

| am nopi peri di ne-4-carboxylic acid am

1(’[cgdxan£(yﬂtawﬁpﬁea§a l)segul(lg.the synthesis of the compounds of the

chI oro hen 231 9H- puri n- 6-yl ] -4-propyl am nopi peri di ne-4
&ﬂv‘% ki d s ani de;

1 [9 (4-chl orophenyl ) -8-(2-fl uorophenyl)-2-nethyl -9Hp

urin-6-yl]-4- isopr opélh am nqpi per/ di ne- 4- car boxylic

acid amde; 1-[9-(4-c - M- 8-

(2-chl orophenyl ) - 9H- puri 47>p¥w ol i din-1-yl-pipe

ri di ne-4-carboxylic aci dN.am N

1-[ 9- (4-chl orophenyl ) -8-(2-¢hl orophenyl ) -9H puri n-6-yl

j -4-ethyl am no- piperidine-g4carboxylic acid am de;

1-[9- (4-chl orophenyl)-8-(2-chl orophenyl) 10

9H purin-6-yl]4-isopropyl an{1g) peri di ne- 4-carboxylic

acid am de; 4-am no-

1whgrqm A landrBbpreceaeh independentht @ phenyl substityied withel tn 3

1S %@'ﬁéfﬂﬁ q’gde g%@;ﬁf é%ﬁt:gadaf?%rﬂ tﬂ?&?&up% gaps! f“rbq_ff halo, (Cr-

GCyjallkoé(yFﬁhh&L)@ﬂWDmi@gﬂbﬁﬁn@d«ma@babkyl |atndenyladoarﬁ ds
phaécﬂfygsensc%zw)am bleesuhstitaiad {GrGalalkyh pr 4C1-Calakseys gnd

Rgcarboxylic acid am de;
8-[8??ﬁﬁ§h?gfggﬁgny )-8-(2-chlorophenyl)-9kbpurin-6-
yl]-1-isopropyl-1,3,8-triazaspRl o[ 4. 5] decan- 4- one;
9-[9-(4-chl orophenyl)-8-(2-
chl or ophenyl } 9H puri n- 6-yl | - yl -4-oxa-1, 9-di azasp
i ro[ 5. 5] undecan- 2- one;
8-[9-(4-chl orophenyl)-§-(2 or ophenyl ) - 9H puri n-
6-yl]-1-isopropyl- 1,3,8-}riaz@spird[4.5] decan- 4- one;
1-19-(4- chlorophenyl) 8- (2-chiqrophgnyl ) 20
9H-purin-6-yl]-4-(4-fl uorophenyl ) pi peri di n-4-ol;
1-[9- (4-chl orophenyl) - 8- ( 2-

chl orophenyl ) - 9H purin-6-ylj - pﬁ"\enyl pi peridin-4-ol;
4- benzyl - 1-[ 9- (4-chl oro- her(’*ﬁ?% 2 chloro hen 1 9H
urin-6- 1 i eridin-4-ol; 4- 9 4 chloro-

pfwwmsr) Agir(LB ainé enchireiependentiparphersd substiutesrwith Ado3

xylic acid t hyl am.de: _
Sl Beinfosth. odB i e g Foneiton gilon O
ggblkéﬁy F{mﬁccgénkpr hald-sulsdtitdted (05-C niyl and cyano; and Rlis
4- chl or oph enK (2, 4-di chl orophenyl ) -
hydrogen (C1-Cyalkyl, halo-substltuted (C1-Cy)alkyl, or C1-C4)alkoxy
Preferably, A and B are each independently a phenyl subst;tuted with
1 to 2 substituents independently selected from the group consisting of
chloro, fluoro, {C+-Cs)alkoxy, (C4-Cs)alkyl, fluoro-substituted (01—04)alkyl),
and cyano. More preferably, A is 2-chlorophenyl, 2-ﬂuor6phenyt, 2,4~
dichlorophenyi, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, or 2,4~

diflucrophenyl; and B is 4-chlorophenyl or 4-fluorophenyl.
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(4-pyrimdin-2-yl-piperazin-l-yl)-9H purine; a

phar maceutically acceptable salt thereof, or a

sol vate or hydrate of the conpound or the salt.
Preferred pharmaceutically acceptable salts include
hydrochl ori de, nesylate and besyiate salts. In sone

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

el ectrons. 19 Another enbodi nent of the present

i nvent Yenandtbbreebodihenteddha pessehi invetliom thidestd
whi ch are useful in the synthesis of the conpounds of

t RBarmpcesding! Gamreaitiemcomprising (1) aicompound of dlye present

T e e

S Prefetatly, fthe obiipes @bﬁlnmnmfmssi thegapdutivalipeffééive amount of
C4) al koxy, (Cl1-C4)al ky hal o-substit uted

(eromPoanyaf th %ﬁa—:-s(%néﬂyenf;@n, Jhegomnagdipn may also contain at
etk sl s S o o
| dgeafiticld@e nitolae ﬁece(ptobpammm@wmsts. e;mdldBaniagomatsI{e 9.,
[ dent | bstit uted
SREBROE AL heRaEBER bt btk faertE S o AR B me).
CRMfSH R d&lcﬂfacﬁﬁﬁypd:sbﬁ%r (BOHD Ksehts (éa:% (ﬁiﬁa?ihk'V'Straﬁeram

hal o- substi t ut ed C4)al kyl',” and c
hGdnesyéa™ qrollAddgrllRY), andanb @ﬂsﬁyuagan@o(d@emnmj hete;fn
ot?] é -C4) al koxy. Preferably, A and B are each

%l W ndently a phenyl substituted with 1 to 2

ig gglt IS f%ﬂog?émbsam@émlmﬁ@bﬁﬁeﬂﬂméﬁmﬁ Il eded® method
for treating a disease, condition or disorder modulated by a cannabinoid
receptor (in particular, a CB1 receptor) antagonist in animals comprising the
step of administering to an animal in need of such treatment a
therapeutically effective amount of a compound of Formula (Il) {or a

pharmaceutical composition thereof).
RL__N
\“/ AN
\ N~
R
(I
wherein
A is an optionally substituted aryl or an optionally substituted
heteroaryl; B is an optionally substituted aryl or an optiohally substituted
heteroaryl; R is hydrogen, (Ci-Ca)alkyl, halo-substituted (C+-C4)alkyl, or (Cs-
Cy)alkoxy;
R*is
(i) a group having Formula (IA) or Formula (IB)



20 chloro, fluoro, (Cl-C4)al koxy, (Cl-C4)alkyl,
fluoro-substituted (G -C4)al kyl), and cyano. Mre
preferably, A is 2-chlorophenyl, 2-fluorophenyl, 2,4-
di chl or ophenyi, 2-fluoro-4-chl orophenyl,
2-chl or o- 4-f | uor ophenyl, orz12, 4- difl uorophenyl; and B
i s 4-chl orophenyl or 4-fluorophenyl. 20 Yet another
enbodi ment of the present invention includes a
phar maceuti cal conposition conprising (1) a conpound
of the present invention and (2) a pharneg§utically
accept abl e excipig$%, di l uent, or carrie‘5.~4
d

Preferably, thfe confposition conprises a R

t her apeut i caRf'y_efNect iR® amount &’
the present idventi ons The conposijut
contain at ea ond, dddi ti onal araceutd cal agent

(described hereinyy-Preferred agents ImgtUde nicotine
receptor partial a onists o ioid antagonists (e.g., 9
, p naltrexone andlA)al nef ene), dopam neflg)c agents
(e.g., aponorphine), attention deficit activity

di sorder (ADHD) agents (e.Qg. , RitalinTM Stratterarm

i 0 ConweetaR nisdndrogrieen{Gi®y)alkikid anti - obesity

agents (desgni erein I Y. neot her

enbodi ment B SHGRor ele ety Mo nasily ARRa8h.cvano, byeroxy,
for tremind) HANCICHean e cliamidal mofktp seldictsd fileim the group
nodul at ed _by a cannabi noid receptor (in particular

CBL 1 cRRITING eiCademlbyl, (Gr-Gallhipa, B6MBXY.SHqY (Cralakyl-O-
: il ! . ; -
tr ot el PP CLRURIAERH-EO, RS CRMRECIOR, (G C A
conpo L@@Daﬂ@!a?ﬁml (eC{-Ch)a!Kgd))ﬁ?\lminqehmgjgg)eydlzl'loedela 6nino-,
tlon, there . ~ N > .
whor o) FRRINoL AaiCr Gy agie: hetereaiyCapkiamino-, an
opt i ongtkloatyRatddriiIf or fully saturated 3- to 6-membered heterocycle,
and a partially or fully saturated 3- to 8-membered carbocyclic ring,

fRd of

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, -CHaCHz- 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-Ce)alkyl,
(C4-Cg)alkoxy, acyloxy, acyl, (C1+-Cs)alkyl-O-C(O)-, (C1-C4)alkyl-NH-
C(O)-, ((C4-Ca)alkyl)uN-C(O}-, (C4-Cs)alkylamino-, di(C+- '
Ca)alkylamino-, {C3-Cg)cycloalkylamino-, acylamino-, aryl(C+-
Cy)alkylamino-, heteroaryl(C,-C,)alkylamino-, aryl; heteroaryl, a
partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocyclic ring, where
the moiety is optionally substituted, !

or either R* or R*" taken together with R*¢, R*, R¥, or R¥

forms a bond, a methylene bridge or an ethylene bridge;
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heteroaryl; B is an optionally substituted aryl or an
optionally substituted heteroaryl; R is hydrogen,

(G -C)al kyl, halo-substituted (Cl-C4)al kyl, or (Cl-
Ca) al koxy; 25 Ra is (i) a group having Formula (I A) or
Formula (IB) 21 O 4a RAf -22R4b Rot R Rdb Raf R4b

RAP'~ R4b Z,, ,X z-Y~, X (IA) (IB) where Rais
hydrogen or (C -C3)al kyl; R4b and R4b are each

i ndependent |y hydrogen, cyano, hydroxy, s am no,

H2NC(O) -, o & @!ygﬁhcﬁllfuimi -, B -egREN R prwhbe B R
consi st i ng of (q - aI k Co6) al koxy, acyl ¥-|

acyl eeghan Cﬂ&n 6drog@mcm)ca|hy9rwmmmm 12NC(0)-,

( ( g 04&? a:%#ﬁ%%%%}y S% %feegfgfﬁltﬁ% g?@ﬁgonsmtmg of (Cy-

acyl amcbf)ﬁlkylaf@i-cgaﬂﬁéty.aéd%mlaﬁw (C1-03Lalky[-o C(O)-, (C4-

Bg flr gﬂ;ia éy(fl Nﬁ%@ CSY”Q'B@M&)?M’('@ (Q)- MS@@alammo- di(Cy4-
ot s o

opt | onﬂ:;[)q}kyjamo-t hetecnarsd(Ce&)aikylﬁmna}r aMﬁiet&mhwh, a
togeth r Wit h

nodby 1 Brutis BN salliaped 3t tn BimSpemthlentty R ahd &
bond, p&HRMeT Aty sHH0B ﬁm%hemﬁ@%uecé?ﬁ%ﬁﬂ@ riRgCwhere

are each i ndep endentl é rogen, cyano, oxy,
am no, m(QL)'JS Oi@ﬁlOT@”)Iéh &ﬁltctﬂd moi ety sel ected from

acy) ELS P o R eod B haetogBtsfdim a el i hureted,

(O -, 3¢ {dB-nSEnberad Het Eﬂc nn C& 5C6p 8lrk¥inBBigiactone ring,
di (G 20 C4)al kyl am no-, cl oal kyl am no-,

acyl anPha4- tf&ﬁyn@@bere@l)ag a(mr@g‘, re the heterocyclic ring, the
het er O%Wér‘eQInézé}laltﬁé/fa@{Hrﬂ Fing é‘]‘reydptlolﬂghg? E38¢tHhted%nd the

lactone ring and the lactam ring optionally contain an additional
heteroatom selected from oxygen, nitrogen or sulfur, or

Y is -NR*"-, where R*" is a hydrogen or a chemical moiety
selected from the group consisting of (C4-Cg)alkyl, (C3-Cg)cycloalkyl,
(C+~Ca)alkylsulfonyl-, (C4-Cs)alkylaminosulfonyl-, di(C+-
Cs)alkylaminosulfonyl-, acyl, (C4-Cg)alkyl-O-C(O)-, aryl, and
heteroaryl, where the moiety is optionaily substituted;

Z is a bond, —~CH,CHz-, or -C(R*)(R*)-, where R* and R*
are each independently hydrogen, cyano, hydroxy, amino, HaNC(O)-,
or a chemical moiety selected from the group consisting of (G-
Ce)aikyl, (C+-Cs)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-C(O)-, (C4~
Ca)alkyl-NH-C(O}-, ((C4-Cs)alkyl)oN-C(O)-, (C1-Ce)a!kylamino-; di(Cq-
Cs)atkylamino-, (Cs-Cg)cycloalkylamino-, acylamino-, aryl(C-
Ca)alkylamino-, heteroaryl(C4-C,)alkylamino-, aryl, heteroaryl, a
partially or fully saturated 3- to 6-membered heterocycle, and a
partially or fully saturated 3- to 8-membered carbocydlic ring, where
the moiety is optionally substituted, |
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partially or fully saturated 3- to 6-nenbered
heterocycle, and a partially or fully saturated 3- to
8- menbered carbodyclic ring, where the noiety is
optionally substituted, ' 25 or either R400r R46 taken
together with W, R40, R4%9r R4'" forns a bond, a
nmet hyl ene bridge or an ethylene bridge; 22 Yis
oxygen, sulfur, -C(O-, or -C(R4d)(R4d')-, where Rod
and R4d' are each independently hydrogen, cyano,

hydroxy, anpneitherREOER taleh tageiervitaIR*ADREL R4, or R4
sel ected fromthe group consisting of ‘Cl CG) al k

( C, - CoYamens Yond@meiylens bridge or acsjhiena brislag: @nd (C1

?004)(321; le(llylky :rﬁg%jgﬁ age %8%9?%%4?@'#@%&&95% ¢yano, hydroxy,

( C3- Co panjind, d-dﬂNQ(De)m)na chamy:ialamibn;w seletiel(ffom the group
C4) al kyl am no- get e ryI ) al kyl am no-,
het er 0&PYFisting of ﬂ'tqﬁ 9@) Xya@%{@ﬂfeécﬁl- (‘t3tTC3)E=‘“<yI -O-

oat ur acs (6 e“’%’r‘ﬁeﬂﬁs Z‘Q”‘aﬁ%é‘? DRIPNCRO- (B o 1

tR 23' {rg &)ﬂﬁ;&ﬂé@g?pt Iddﬁa’rwakwﬂnpgut(@&Catnyclla?ﬂ(mdmo—,

sat ur a?@g "g’ ﬁ%‘-‘&é%@\" Ay b?eéé 'i(§1‘ﬁ¥‘)ﬁjky|%”’§‘°“ aryl,
or 6- "REREsAY, b%ﬁ@ﬂg dr'fﬁlgy satﬂfa’t@d%‘ td Q-rﬁer‘i’iﬁ@)ﬁ&f ﬁé’tero eyo:;le

| actam ring,  where the heterocyclic rin acton
ri ng aaad taﬂ@rmailmoaifnlm sajurated apm Bmempemalmrbnoycﬂn ring,

and t 1.0 tamrlng optionally
cont arﬁhé% Qggtﬂ??@ﬂépp%ﬂﬁ?@f%@? 1 ected from
oxygen, Ti teagder R crukdr liéker@fog\éthé?r withREIRY | e iop R%
R4d. |s a hydrogen or a chem cal noiety sel ect ed

f r om t lpemg ahnde amaetbylang kridgecr ampmylme bridge; or

(o g@;gycl 2818l an%Wﬁggyg% sul fonyl

CG3) al kyl ami nosul fonyl -, acyl, (gs- 06) al kyl -0 (O -

aryl, and heteroaryl, \gggre the noiety is optlonally
substituted; Zisabon , or -C(R4e) (Rde') -
where Roe and R4e are each indgpendently hydrogen,
cyano, hydroxy, amino, H2ZNC(O) -, or a chem cal noiety
sel ected fromthe group 'conﬂ@ti ng of (G

where R® and R® are each independently hydrogen or (C4-Ca)alkyl, and R is
(C4-Cy)alkyl-, halo-substituted (C4-Cy)alkyl-, (C+4-Cs)alkoxy(C4-Cs)alkyl-, (C4-
Ca)atkylamino(C+-Cs)alkyl-, di{C4-Cy)alkylamino(C4-Cs)alkyl-, or a partially or
fully saturated 4- to 6-membered heterocylic ring containing 1 or 2
heteroatoms independently independently selected from oxygen, sulfur or
nitrogen,
ooor 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 Iacton]e; the lactam and
the 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(C+-
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25 Co6) al kyl, (g -06)al koxy, acyl oxy, acyl,

(G -C3)alkyl-O-C(O-, (Ca- CA)alkyl-NHC(O) -,
((CGj-A)alkyl)2N-C(O -, (Ca-Co)al kylam no-, di (Ci-
C4) al kyl am no-, (C3-C6)cycl oal kyl am no-, acyl am no-,
aryl (C1- C4)al kyl am no-, hegeroaryl (Cl-C4)al kyl am no-,
aryl, heteroaryl, a partially or fully saturated 3-
to 6-nmenbered heterocycle, and a 30 partially or fully
saturated 3- to 8-nmenbered carbocyclic ring, where

t@gailrpll Qtférﬂléllyclﬂtfumﬂgétm/atéu lost- Ug)%gldalk% hwrow(Ch@s)alkyl
" taken toget her rﬁf
E(&M)@kw(&%ﬁa%v@ ﬂ@rwv&ﬁe%}aﬂ%@ a gy ye@w%ﬁléy
4 R4f h d dent |
gdéﬁi'%geednﬁé}gr£ Ele?@dr oxy:?llr ea?nal(r:mo i GIilllcj:??)) o o¥ a
chem qil) NMaRg0O4-GHblkgl @d)ubrsmbetth&adgmblm pns cn'onsmsubajftuents

?lfmjéo CB l?/lﬁé%%_c{@@m ey b koxg@ @Q:XY: {C4-Ce)atkoxy,
i @8?5@1%%'5%’%}#‘%%%3% k@ﬂrﬁoal aregaisutonyl, (Cr-

s(bg)dalhylsulfamyiadg((((&a)@&)y@lskwram ao,tloxy, a fully or partially

| .. het |
SatdipE] Hetbocytiel gna BT PEpenBl sewraBiioRRintk °
het er %CMFdrﬁ)acégt:@é]@ ai:déﬂ[éﬁlé‘bbﬁ’tr@reéﬂi bl pfoaﬁrgus%ed 3-
to 8-nmenbered carbocyclic ring where 'the noiety is
aompsuadioy theisstti ora sdlvate orhydsate atdhe epreundaKigsalt or

t ther wwth R4b, Rob', Roo, or Roe' forns a bond, a
rﬁ‘?ﬁ (ﬁ%brldge or an ethylene bridge; or (ii) a

gr oup Disedsed, Eornditibas, @ridor d?éoramamaﬁ:até@ b{ lc@hnabineid
R5 and R6 are each inde pendent |y rogen or
resentan @nt@gpmsﬁn@cmje, egatlng(gssnge@ (y;e,g 8mge eating disorder,

%go IJ%E%Q) C\%‘lgﬁ%@e %Yk:gﬂrol (e.g., reduction in calorie or

feﬂéchidtaﬂeaahdﬂir@‘pp@ﬁ)eatlmﬁresaon obesity, depression, atypical

de ress:on %1p0¥ar dlsgr%ga% ))cﬁoséls schu%phre%?a tbe%a\r\floralr
addictions, suppression of reward-related behaviors (e.g., conditioned place
avoidance, such as suppression of cocaine- and morphine-induced
conditioned place preference), substance abuse, addictive disorders,
impulsivity, alcoholism (e.g., alcohol abuse, addiction and/or dependence
including treatment for abstinence, craving reduction and relapse prevention
of alcohol intake), tobacco abuse (e.g., smoking addiction, cessation and/or
dependence including treatment for craving reduction and relapse
prevention of tobacco smoking), dementia (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 difficulty), seizure disorders,
epilepsy, gastrointestinal disorders (e.g., dysfunction of gastrointestinal
motility or intestinal propulsion), attention deficit activity disorder (ADHD),
Parkinson's disease, and type Il diabetes. In a preferred embodiment, the
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, %gﬂwoa%art@bﬁ Bieenriopists, BdPofh pRARgRolepthdroslBt Jog

20 fully saturated 4- to 6-nenbered heterocylic ring
containing 1 or 2 heteroatons independently

i ndependent|y sel ected from oxygen, sulfur or
nitrogen, or R5 and R6 or R5 and R7 taken together
forma 5- or 6-nenbered |agtone, 4- to 6-nenbered
|actam or a partially or fully saturated 4- to 6- 25
nmenber ed heterocycle containing | or 2 heteroatons

i ndependent|ly sel ected from oxygen, sulfur or

NnBIRALIE LA gH thd Heatn@it & oBbsity, DHBC kRovhalisn, &ffor

heterocycl e are optionally subst’i t ut ed; (iii) an am no
globapcs abese.t uted with one or nore substi t uent s

| &Rty LSRR VD AR

féﬁmlﬁln&ﬁbﬁ Wﬂh&ﬁhé%éﬁﬂ)ﬁ@e@h@@égdnts Preferred pharmaceutical
hydr oxy( G - C6) al kyl , gO ) al koxy

h@@twamq@mg@l)%re&;ﬂp Oranﬁﬁl%J agmlsgiso?platsir %fﬂagg@)sts (e.g.,
S%H%?{:r‘?? gﬂabﬁ nﬁ‘ﬁé‘?‘t‘r@xon%rdéﬁdf Kifde, GRY %égmbfe%gu p

one or nmore Substituénts

indedit yentsl (ew. capdmorphie), SDHD agents €d.ng

| dsjen
Of hydr OXY ﬁﬁyfig?f’?h?ﬁ'd@d\é QBS%‘EEPE?TM é{'# gmﬂpert%*él)l ggomdxetine
%)}S? YflélﬁHHﬁMr‘d Q“hgﬁ&%nﬁ?éé é‘%' )ﬂﬁﬂefré’in) axﬁ%ht%weszfy

or part at urat ed hét'erocycl e;
cangﬂs tsumhl as am—B/MiTEdnh@dOGaMQR'A ag@tma’mﬁ?&éﬁrﬁ anﬂgis

CBanbemIna eptakeBRbToR siMRERTEngic fgaHS: b afrepgygic

TBRERHR Spohlete Hpbiife rRRIBr autiiifls, MoRRRTYEe siipuiating
rr&:crermrmr reeeplny anakogs, H+{T2cikeceptormraganisis melasin eongentrating
di sordet ght

@é\ﬂﬁﬂre@@ﬂ%ﬁ' ahBgohi® IRsseaMibitefRs Bbhbesin receptor
depreSS|on at ypi cal depreSS|on bi pol ar di sorders,

mmms,e@eurgpapmmr@ﬁe@or pelagpnists, thysaimaticigents,

SHIBRRBER S 180 ks o BSE ML B recepior,
G agdYstsDERXIMP Feuapher-d magedsts, glmégbnolkecpem:aeel receptor
preference), substance_abuse, addictive
agonists, ciliary neurotrophic factors, human agouti-re ateg prote:n
antagonists, ghrelin receptor antagonists, histamine 3 receptor antagonists
or inverse agonists, and neuromedin U receptor agonists, and the like.
The combination therapy may be administered as (a) a single
pharmaceutical composition which comprises a compound of the present
invention, at least one additional pharmaceutical agent described herein and
a pharmaceutically acceptable excipient, diluent, or carrier; or (b) two
separate pharmaceutical compositions comprising (i) a first composifion
comprising a compound of the present invention and a pharmaceutically
acceptable excipient, diluent, or carrier, and (i) 2 second composition
comprising at least one additional pharmaceutical agent described herein

and a pharmaceutically acceptable excipient, diluent, or carrier. The
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"addi ¢tion, cessation and/ or dependence i ncl uding

20 inpulsivity, alcoholism(e.g., alcohol abuse,
addi cti on and/ or dependence including treatnent for
absti nence, craving reduction and rel apse prevention
of al cohol intake), tobacco abuse (e.g., snokin

T

treatnment for craving reduction and rel apse prevention
of tobacco sm)ki ng), dementia (including menmory |oss,
25 Al zheiner's disease, denentia of aging, vascul ar

cognH{ c@u’u ﬁr@%@ﬂ g\ﬁﬁ]a)r g@%@hﬁﬁ?@f&‘ed §Bﬁ11fa@ﬂe@b§l§rer s

|ve neurocogni tive disor
S@qu@ntrdMSéMMarqnondmrml es (e.g., erectile

e i At

i 1 siditivnk cmclri?efmtisrson)
IPich BB b5 voiRumdTb tdak idblask! GRS ST

Hmbkfulamdwbys cdinsaiseid ramptoyg@taggn@tsa@eqrbgnlmqq\ ghe kit

|to ééﬁ%&{%ﬁ@ed a)?.qng@gagge? Egsa 5%9@5{\9@ ﬂi&(ﬁ.ﬂ’ld 5 thBSpresent
t‘ﬂb@ﬁﬁ‘cﬁx BREIH indtRIBABHS deseibinhe méﬁmelmf usingethisi dosageyform
be adm nistered in conbination wth

pﬂmetreﬁdﬁﬁasew cengiins, orrslisgrderethab AER Fedulated by cagnabinoid
APt (gl 55 LB reBRaR ParBAGNRR, o
32' ;%%}gﬁﬁ?g&gﬂgalﬁmgmaa phﬂnnmiemﬁtﬁﬂﬁ)qogn;;ns{;r:ﬁ a)a
(tarstgdosag ofy AR SRR BeILP! Be HHsET e g s
Sﬁﬁ aﬁT%ﬁ%c%&EB%ﬁé l%ﬁ%) or ditlen®tt) %’@Jdﬁnd dﬁﬁége

m nes and anti - obeS| tg
d@ﬁﬂtwmpsisaig (areqddifisnal Phanhateuticabagentrescrirshheredn, and

s(yhéﬁh%%m?ééitﬁa"xaa@ﬁp?é%‘%%%Ee?@%?cﬁ‘@%’et”&'@kéﬁﬁ gdoa

a&ﬁ.ﬁé , dopami ne receptor agonists,
mel anocyt e-stinmul at i ng hornone receptor anal ogs,

5- HT2c receptor agoni sts,Definidiens concentrating

h t .

opt s bEes R fein 5 RN LT ofBB ol bl IR of the

%Er@@%ﬁhﬁ!a Ciase vh@mmam@raa:ucda ondebé strargm pt branched.
oni sts, neur opep tide-Y recep tor anta

rRNATRIe tbeatgﬁﬁ 601'06)§'HSYH rr@&f oL @rrﬂgg%‘f%ﬁ%t glraight, or
8 A ol S I
r.'ﬁpﬂ:myari-propyl n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, 1-methylbutyl, 2-
methylbutyl, 3-methylbutyl, neopentyl, 3,3-dimethylpropyl, hexyl, 2-
methylpentyl, and the like). Similarly, the alkyl portion (i.e., alkyl moiety) of
an alkoxy, acy! (e.g., alkanoyl), alkylamino, dialkylamino, and alkylthio group
have the same definition as above. When indicated as being “optionally
substituted”, the alkane radical or alkyl moiety may be unrsubstituted or

substituted with one or more substituents (generally, one fo three

. substituents except in the case of halogen substituents such as perchioro or

perfluoroalkyls) independently selected from the group of substituents listed
below in the definition for “substituted.” “Halo-substituted alkyl” refers to an

alkyl group substituted with one or more halogen atoms (e.g., flucromethyl,
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agoni sts, ciliary neurotrophic factors, human
agouti-related protein 20 antagonists, ghrelin
receptor antagoni sts, histam ne 3 receptor antagonists
or inverse agonists, and neuronedin U receptor

agoni sts, and the |like. Th&7conbination therapy nmay
be adm ni stered as (a) a single pharnaceuti cal
conp03|t|on whi ch conprises a conpound of the present

QLR Rl I'Jér'@% e ealiey  Wirg

afsgamtai@ueﬂ@@kﬁn@%dmﬂb'dﬂ% nifieteldrb refe‘?ébl l%ijb%ﬂ’tﬂted
separ1a har maceut i cal conmp SI tions co ri st n
t WTB

witk ot gubstitienis rorﬁh oI auh&imqam}j? thddperidently Ise!ected
B Renc BN (ERES Rl € Cket drvk el 506
C ATEMiSerbH DR terBeVEIE ] SHIBKD, %&ahggﬁﬁg&gﬁ (@gdja dl@é}gl aryloxy,

phar maceut i cal agent descfib

pABYMRdEuGsialkyAraige et €4 Jeliyl anine: aminoearhoyylete (i.e., (Cr-
b

R BN e A DA
aplseftenabb/t; 1 tb’élﬂmotgnemp@wel%ubsiltdeh@s@l@@ﬁe&ﬁ‘rﬁomf@g)ﬁmyl

a armaceutical kit for use by a consuner
Bt aycftaalgﬂa&@a%&mqm%@dmet@mgaﬂd%ft@ @-mﬁmber@ded
b .
loRTSR, (O E-IRa, R0, EalenaRanahs of - e CHsTRL Pl

conpouRtke m‘rmsh a;imlgemfully saltaratedmarb@&ylclh') nng“ (also referred
i,nst mctl of using the dgsage

18R PAH Vé’é i %%a@gd Qﬁa‘@vﬁbﬁergﬂom%@@a@lcffrm that
adre éﬂh@k‘béﬁ%ﬂ bY £ b hdted RATEP é it Bs o@l&%r@f

the CBI recep or) nt"a sts er e
iRieydligsingorshepirel ding: i Iallesk spe@ﬁmbotmmg;e #e aartiblcysltc ring

e T I e
f?:ﬁ’%mfﬁ?fﬁgﬁs ol el b enod Geepgeclyn

dedude gensesushnas ayalopropyl, cuclph@mﬂybwmobutw cyciobutenyl
SSEBBLAL RS, S, SRl BebBle
Catlehexadiend; sotborayi {bidyolof2. 2dtheapag), arbednye
bicycloj2.2.2]Joctyl, and the like. When designated as being “optionally
substituted”, the partially saturated or fully saturated cycloalky} group may be
unsubstituted or substituted with one or more substituents (typically, one to
three substituents) independently selected from the group of substituents
listed below in the definition for “substituted.” A substituted carbocyclic ring
also includes groups wherein the carbocyclic ring is fused fo a phenyl ring
(e.g., indanyl). The carbocyclic group may be attached to the chemical entity
or moiety by any one of the carbon atoms within the carbocyclic ring system.
When substituted, the carbocyclic group Is preferably subs.:tituted with 1 or 2
substituents independently selected from (C1-Ca)alkyl, (C2-Cs)alkenyl, (Cy-
Ce)alkylidenyl, aryl, heteroaryl, 3- to 6-membered heterocycle, chioro, fluoro,
cyano, hydroxy, (C-Cs)alkoxy, aryloxy, amino, (Ci-Ce)alky! amino, di-(C;-
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general fornmula CnH2n+i. The al kane radi cal may be
strai ght or branched. For exanple, the term
"(g-Co)alkyl" refers to a nonoval ent, straight, or 20
branched al i phatic group containing | to 6 carbon

at ons (e.g., met hyl, ethyl,28 n-propyl, i-propyl,
n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl,

1- nethylbutyl 2- nethylbutyl 3- et hyl but yl ,
neopentyl, 3, 3- di met hyl propyl, hexyl, 2- nethyl pentyl,
aGQ)a!H?Eahﬂﬁ@)amﬁb&hib@k

aI K nmoi ety) of }/kox acyl

ite {ileg (@1140‘_»1)alli3dF®+©(l®)(NHe)
ayﬁQz&s allwlarwanwr#&ﬁto mmwmﬁw @Eﬂﬁﬁyg h"afv%m

: %@?ﬁi“%“? fld By PP onteR kAR e @Wﬁ‘i’?ﬁ@d

magetocyehy flnerel(OHGHalkorye QCQ&)&&I{;tbmmmoed r-w}{-ﬁz)aﬂq

or fore_substituents one t
ST, SenEtyeR0E SyoIP R bR B 8N4 fah oSloalkytalkyl,

Bgaéélk SRfirfo %{61'7 has tﬁ@%éﬁb‘?{e@in%n Reahdur oal kyl s)

epen ently selfected fromthe group of substituents
| i st edTBe tdret t;mmasm seduchéed of fully setwetedksieieroaycliedng” (also

L% l’{? béél ‘ta\# Iﬁﬁyb %(L%qte guq&aqaggr@ﬁedap%%g?y&éW&ers to
&?élreﬁ%tueer sztﬁat Q#ef éltﬁérr I@ﬁﬁtdny lor fmry ydtegenaetdnd may

uor oet substituted, the
aeﬁlasdms aammalrmgobrcacliq/mnm@r feﬁplé%l rmge Wnless spprijfied

h

SoBRbuep (e herobybit Ad i o9 @nEd b bHpghberdl rihg ©'
(&ntéﬁ)rﬁ}j Hd) 3 Ké@rﬁdmﬂbl@fﬁrhbly 1 6(21‘1@39[&%\@113') mdepe;ddently
het er oary - to 5 menbered heterocycl e, a[qgaP d
Cylgﬁgencﬁ@mly ecled; frcuzg)sglflp(rogyygeg} O B\;@gena,iﬁ liy saturate
gﬁ ’r’hlgf)sﬁg}g% d?ﬁ@é@%cyghc fuﬁ& %@%@fbyﬁgg}@ 8 B9 aziridinyl,
hjetrabyaofizraG3), aiﬂkydraiurmyl dihydwp;ancﬂmx}ypyrrahdinyloNe
2&%&@5@&% i‘dg%wt'o j my |H%rCPa(Z%§'1%6§)W h);;;}:éjrggmyl
h@éﬁéwm;ﬂ Gznlf@s@dz;f\%ﬁéwrmihch?ombﬁyﬁomhﬂr asbrpiRolino,

rocyc am no

dhh«:(rm)rpﬁa)lad)deetrahydmb’)|enylfhf@tr1abyd@t%|pay|¥1 Atdigxide, a[mq thg like.

hfiEofeal 25 féfy Safiord shBsdfiied R Poriahy sfirgtsd or

gﬁésuﬂrﬁéﬂe@ Het@ﬁtﬁ:ybléagroupmeayebé hasub@mne@bwubstutmeulwuh
rogenated and nmay exist as a single rin

rcmegoromoge §pbsfatuent&{@/pm%lwe@,@e ipuee MBS@P%BMH&CED%H@"“V
SQUBIGY Sl 54 BbEof SULBRENR hofod bitow fn e ReThAlch Hor
“substituted.” A substltuted heterocyclic ring lncludes groups wherein the
heterocydlic ring is fused to an aryl or heteroaryi ring (e.g., 2,3~ |
dihydrobenzofuranyl, 2,3-dihydroindolyl, 2,3-dihydrobenzothiophenyl, 2,3-
dihydrobenzothiazolyl, etc.). When substituted, the heterocycle group is
preferably substituted with 1 or 2 substituents independently selected from
(C1-Cs)alkyl, (Ca-Cs)cycloalkyl, (C2-Ca)alkenyl, aryi, heteroarvyi, 3- to 6-
membered heterocycle, chioro, fluoro, cyano, hydroxy, (C+-Cs)alkoxy,
aryloxy, amino, (C+-Cg)alkyl amino, di-(C4-Ca)alkyl amino, aminocarboxylate
(i.e., (C1-C3)alkyl-O-C(0O)-NH-), or keto (oxy), and more preferably with 1 or 2
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For exanple, partially or fully saturated carbocyclic
rings (or cycloal kyl) include groups such as

cycl opropyl, cycl opropenyl, cyclobutyl, cycl obutenyl,
cycl opentyl, cycl pentenyl, cycl opentadi enyl,

cycl ohexyl, cycl ohexenyl, ycl ohexadi enyl, norbornyl
(bicyclo[2.2.1j heptyl), norbornenyl, 20

bi cycl o[ 22. 2] octyl, and the |like. Wen designated as
being "optionally substituted”, the partially

s aubstitusiio mdbpbhgjrerﬁbftsmmted fxmo: |(©&Ué)€llk)g,r (@3rCdyeycidakyl,

o BT BHDEMERY et HERr oAb e 1§ B meThessa hETs sk g fluoro.
| MURPRESEic @%&%99 oy A dHRa t8"tR¢ I@:heﬁnéél' %ﬁhy#erﬁé%ty by

listed below in the definition for "subst
S mwnmo@tﬂleo’mgoai@msl within |t!n@ hEt‘erabwhm ring mwng Simparly, any

i L LA R P e R e ST

t ;itdrecobiendarBonyd st ) has Ghe BBAR! Jefiiticids aBsvel the
carbon atoms within the carbocyclic ring system \en

subst i thheslerm Relcern serpatic @a@O@upllq Bngrtefers &b yomatic

A B LS S AN AR O

Capphihdlénks ratthragene, pHeplzatinans) etcd: A ¢y éﬁca‘r@m@?@@b isa6-to

chl oro, fluoro, . cyano

h |
%’er sinhered g promatjg %@wocmhcmg(m V\b@panwé?egnambemg

d" ﬁt@a%? Fﬁ%@% th%ﬁr?ogroﬁ% @%%?&ﬁﬂ&a'd i substituted
thhe:tnra ()om)'e sahstltmmts (predérabhbhy niorerthan thremsubst:tuents)
gyn*%feté tg% ﬂi %%? i ég?lg 8? %Lﬁgﬁt{yﬂg T@ |sf@§%|%>@/the

(@bﬁr@ﬁbﬁ'f&iﬁ"suﬂglltﬂ%om S‘E’a‘bsﬁt@le@g%;ﬁbo upém@md@oa( chain of

Simlarly, any cycloal kyl porti a grou
0961%&1!&91%&@& (e.0. clylpheaylkWFahemnd, pleerylpaptdbalyh etcs)amWhen

Sl 15 o ARAE mded B prdREanT sulls RS 7

a@bﬂﬂlﬁémtellhdeﬁ@tdéhﬁjf ediceted fby(GaCY éﬂ@ﬁ‘éCz-Cagalkenyl aryl
gwteroc%cle refers to nonaronatic rin

¢lgEranyhorita frpeiberar hotergeichy dimamsd cb&mo rfiipre dodo, cyano,
B EhaReSy el SRt C s C I AP b B ottt
ramna, organinoedrbpxyale- (i.eq (61+Gy)dlkyle0- (E{1 BNHey) ahdirmoeg
rtERsahbertiany? SHTRILIETS EriopPdenty seleoiabApBa GuEralky,
BRIGHY) f1brd) IdyaRE Sy drERY, dr L} C. §akdk?t $He aryl group may be
attached to 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{O)-0-) 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- fo 10-membered aromafic ring system
(e.g., pyrrolyl, pyridyl, pyrazolyl, indolyl, indazolyl, thienyl, furanyi,
benzofuranyl, oxazolyl, imidazolyl, tetrazolyl, triazinyl, pyrimidyl, pyrazinyl,
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or fully saturated heterocyclic rings include groups
such as epoxy, aziridinyl, 15 tetrahydrofuranyl,

di hydr of uranyl, di hydropyridinyl, pyrrolidinyl, N
met hyl pyrrolidinyl, imdazolidinyl, imdazolinyl,

pi peridinyl, piperazinyl, pyrazolidinyl, 2H pyranyl,
4H pyranyl, 2H chronenyl, oxazinyl, norpholino,

t hi onor phol i no, tetrahydrothienyl, tetrahydrothienyl
1,1-dioxide, and the like. Wen indicated as being

" tdzalyiaplinnys Ukstzirhidaediyl, duleolingy, isoqhinyolmm beazattiophenyl,

RentREabh et ?t 2t Feiarapiamaia MR ey cansiss o a single or
H%%H'ﬂr@%r}fs @a\ ¥in %“I‘?et%ﬁ:atrgrrﬁ t§ Wos bl RRInered ring

epende ct ed rom t of substituents
I csmtemmgabmvm threda betirbatons mdepemdentlglammedlfrem bxygen,
het er cyc ic

¢ HaRindndfiedsh pad BipicRLlushd birlspoatind 5PetBi HEBEI 10-

h | il
g1 38 o SR oy

ds¢i9dhed Henm @wmm sujfur apd @Jtyogem efhenlrgticatad eaas beih@

D SHRAN B e G 7Sl M 4 bbbt

( sabsHRitad ith, or(eCEr 1%}@ mbgnhémb (?l@@a%)rﬂi KoM tharfthirbe

het er oaryl, 3- - mber ed het erocycle, chl oro,

fwhﬁtlwerﬁgl)an@epmdﬁr@y;selqmd fseyrailhm@ur) gbsubstitesnis listed

am noca?%gﬁaﬁékﬁ Qﬂﬁé}ﬁg(.t&ﬂ'"’ ﬁﬁ&%ﬁ%ﬁh{m or

Kiedterdspamptic ansletiey areppreferablyl subetitibedlwith 2 @92 substituents

%Stltctqrgts |nde rg?r%?ﬁt%&y)ﬁiyg ég%bfromw(]’gq C?gﬁé,fl&ll'yl 3
3to 6-Meth e?@roEﬁélS FOHT ldgﬁ ﬁol.\dt‘BrG *bﬁm hydroxy, (Cs-

heterocyclic group’ may be atta

dng)alkpxyranyioixgs 3mine, (@nLsialeyl mlnhmff(m@aaalhmeammmh on

%@Bgé%xg%g%l it 18 5%%?—5‘09&%)2“5& ahd morye preferably, 1 or
@étﬁié!ﬁyéﬂt&rﬁiébﬂntinﬂ)?Qe@H@d fromhﬁtﬁcg‘ébk?l Q;l-ﬁ@rbbﬂlﬁ‘dr‘o

etc.) has the sane inition as abové term

'QYEPO; hystroxyr(Grdis)alkexy, {Eayed)alsylramigo Qféﬁ-ées-(béﬂlkyl amino.

2T b fon Ry BhbicBY R fled i sttt o g St oSt 8
@Ingra:amt dirtheatords within the sRmatic MMy systemue.g. sinfidezolt Byj,
0, 10- nenbered aromatj c carbocyclic rin When,
imigegal-dwl.dmidazakg-yl: gy azela-yly Pyt wj: 3-yls maidatpl,

BYRHEEYITBY piita- BT DS Inhildth S thePhetS IR JoHiGd (i.e.,
heteroaromatic moiety) of a heteroaroyt (i.e., (heteroaryl)}-C(0)-O-} hés the
same definition as above.

The term “acy!l” refers to alkyl, partially saturated or fully saturated
cycloalkyl, partiaily saturated or fully saturated heterocycle, aryl, and
heteroaryt substituted carbonyl groups. For example, acyl includes groups
such as (C4~Cg)atkanoyl (e.g., formyl, acetyl, propionyl, butyryl, valeryl, |
caproyl, f-butylacetyl, etc.), (C5-Cs)cycloalkylcarbonyl (e.g.,
cyclopropylcarbonyl, cyclobutylcarbonyl, cyclopentylcarbonyl,
cyclohexylcarbonyl, etc.), heterocyclic carbonyi (e.g., pyrrolidinylcarbonyl,
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with one or nore substituents (preferably no nore than
three substituents) independently selected fromthe
group of substi t-uents listed belowin the definition
for "substituted." Substituted aryl groups include a

“chain of 15 aromatic noietigs (e.g., biphenyl;

t er phenyl, phenyl naphthalyl, etc.). Wen subst i tuted,
the aromatic noieties are preferabl y substituted with
1 or 2 substituents independently selected from

PITGHLE ke 5 oalbentE bR lcarBbiy; pipBRIMGATOnYES ©
ciednabydrdiyranyloprbangl,-e64.) caroyi(e, o. abw:mgy) anghhelsroaroy! (e.g.,
CRORSES beskr St picghehys-Satadt sy B g ). fumnyko

BdrBonf! ‘Ff—legﬁﬁgw—z dar@bn% $Ht}ﬁ$rl*dy|isfﬂa$bd>rﬁ5ﬂ l@@ﬁﬂﬁ!ﬁﬂtﬂr&phenw-
sel ected from 4)a

["oro, quoro
hgrgéathanyl,@tc.) @ﬁdltaolk,dia;a almecyaiqalk)g,rhﬁtgrqule@ gryl and

BTG B BRCR Bl Mab iR oY e gftiths MiScrived
Shithé aedpeciivbelefiniiond @bbiven Whereind:cﬁtmt;lb@lﬁtﬁ dpmoaa

of an aroyl or aroyloxy (i. ryl).- el&t
suthstidedn the aﬁyi ga@usam;%be ﬂ’ﬁ%Ul?SéWinlﬁtQﬂ“@H? subsituted

%) S B! SlshRRL RSESI, BB Tl st drk e

'indéperidentlytgederted from thengronptaf eubsﬂthen’sdfs)ed\behmnahe
rin stem

%ﬁfqulnofoﬁp%es:g@%gqp& ti l)<,yl c ‘W* h treﬁ%é’?lﬁ ﬁwl and
tHtERMEry! ﬁdﬁ@‘ﬂlﬁ# the %/’(ﬁﬁéﬂﬁ fis glbe éﬁtﬁﬁﬁlt&&as‘d@é&ﬁﬁ@&l ¥bove

tetrazo pyrazi nyl
tihitiaa pi'eyﬂerreﬂ Larndmbre prhenred Hstzﬁlspbstmpentmlresgethely

b | tc.).

The  hell TS RCfRs! sPRORRY M SRS NS S CcalegfBL S or

frﬁé@sdﬁsmtmttﬁm ar® dominonl in S aHe HRVEVaa Y4 geharally s
- to 6-nenbered r|n contalnlng one to three

h@t@rﬁaodrby thage ﬁhtﬂ@rém the aréthaltie) Sﬂb@tﬁueamﬁ?ul@b@

Légclfé?, gﬁ%ﬂotr{og%goeﬁgw %ﬁé&ﬁ%@ gﬁ‘H cﬂoﬂéﬁ%ﬁ{:ﬁ%&emsﬁcs of

cm@ tapougdureadverdeiy intBiférr With tisuse dﬁwmeﬂtdament
sel ected from oxygen, ft“ fur and nitrogen.

Siitebla %b%t&uwsﬁ@r ambe 'ihGrQiPPES ga@m Aboie 'mC?‘-fq?e(Cf'
?ﬂk@?g@‘ %H%I%g ts (b ef e?’gb )l/'dﬁgﬁ?réo et ﬂﬁ:g

hbtesrearyl 3- to 6-membered heterocycie halo (e.g., chloro, bromo, iodo

- and ﬂu'oro), cyano, hydroxy, (C+-Cg)alkoxy, aryloxy, sulfhydryl (mercapto),

(C4-Cs)alkyithio, arylthio, amino, mono- or di-(C1-Cg)alkyl amino, quaternary
ammonium salts, amino{C+-Csg)alkoxy, aminocarboxylate (i.e., {C1-Cg)alkyl-
O-C({0)-NH-), hydroxy(Co-Cg)atkylamino, amino(C4-Cg)alkylthio, cyanoamino,
nitro, (C4-Cs)carbamyl, keto (oxy), acyl, (C4-Cg)alkyl-CO2-, glycalyt, glycyl, |
hydrazino, guanyl, sutfamyl, sulfonyl, sulfinyl, thio(C+-Cg)alkyl-C(O)-, thio(Cs-
Ce)alkyl-COo-~, and combinations thereof. In the case of substituted
combinations, such as "substituted aryl(C,-Cg)alkyl”, eitheir the aryl or the
alkyl group may be substituted, or both the aryl and the alkyl groups may be
substituted with one or more substituents (typically, one to three substituents
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i 0 substituents) independently selected fromthe group
of substituents listed belowin the definition for
"substituted.” When substituted, the heteroaromatic
noi eties are preferably substituted with 1 or 2
substituents independently3ssel ected from

(C1-CA4)al kyl, (C2-C3)al kenyl, aryl, heteroaryl, 3- to
6- menber ed heterocycle, brono, chloro, fluoro, iodo,
cyano, hydroxy, (G 15 C4)al koxy, aryloxy, am no,

( @xciepi il thilcag8ioh Qerl‘@llc §l@)5‘tﬁﬁ){ﬂ435y hnaé'f‘yf&' héléroaryl substltuted
am nocar boxyl ate (i. ) al kyl - O) -

rrmaéb@m@ﬂ@pabegﬂmwcb@ Qf'iwpsmbythet&ué-!ﬂegi rmw(@@ ﬁnvly

RSt AR B £, L0070, Y

- (G T%)t@hhy‘ha}aﬁ"reﬁ@rs to@@htbﬁi er@mbyﬂu@tbmmod@grdiﬁ)
attached to the chemcal enti or noi ety 9¥ 20 any
8

one of lthedernoneivalet Fﬁfﬁfstilﬁ’ea IIcCemplgX &Y gteompound

( ‘?egreseh%f%m}ulg g )(/l”? (ﬂ?&@éjtagy ?Y qmb@aﬂﬂéﬂfrﬁlﬁ&utma\lw

pyacnelpt'ab;d saitsrthpsedf)m:ﬂa whi or fmcvrelwi\}e;nt ntx?ecnhes eSoah wolvent
rtio et er oar omat.i.c .noi ety) of .a _
R EvabEilet g7 Hiose conyanksarh fhepbptesseulEal athaich fee

d ‘I‘(Ebﬂrhttb% iR f\ms Qo tiHe ré—égﬁgb? fe[# ' RYdr, efr2hel 2inkiGhe like.

artia aturate sat drat ed
CI élledarmyhydrpha”trefars {o thataonaplexd \Mheré tihe yolvenimateedle is
hgﬁgrocycle aryl, and heteroaryl substituted
nyI groups. For exanple, acyl includes groups

such aghe@hrsdd @h&ﬁﬁ@déutkﬁl!}@accép%ﬁw* mdﬂﬁ&iyﬂhat the substance
propi onyl, buty val eré( caproyl, t- but?/ acet
0

epb Ct?mp()ﬁ}gon:ﬁ)uﬁyéﬁ campgaltib cthamycal()ea@jlpr ®gico g:cally, wnth the

R e B LY A———

h&taewmycl ic car bonyl (e.q. pyrrol i di nyl carbonyl, -
-- 31 Flyrrol I d- 2- gne- 5-car bon ,prl peridi nyl car bon
pi per a2 PRYEEArHEREtIng aredl My Heofefetnin @ subiyent tha ls

e
Chmlorty b LG R RRARL AR TR ondiy B
f mmhyg ofherdubdioria) gfalupsmrl %cmapcbxmdzl Forlexampie an “amino-
rro - 2-carbon 0 car.,bon
BB aruB i Polstisient ARSRDRY o 3 Sing wraimthat lecks or

t;b}%té’dtkme afiso ﬁﬁhbﬁdr‘rahtlﬂﬁ{ fHeQS‘dfﬁb&Jncﬁr Shlta"lflé amino-protecting
heteroaryl portion of the acyl group may any one
tgreups dphedel aseiyl, mr@‘wor@acatwet-bgmcanbmybl(aoa) tions
%Iomg%onw 6@7_‘) aqlaa@-ﬂBS}é?ﬂrlmgﬁltybn%%cgrbonyl (Fmoc).
Similarly, a "hydroxy-protecting group” refers to a substituent of a hydroxy
group that blocks or protects the hydroxy functionality. Suitable protecting
groups include acety! and silyl. A “carboxy-protecting group” refers to a
substituent of the carboxy group that blocks or protects the carboxy '
functionality. Common carboxy-protecting groups include ~CH2CH2SO4Ph,
cyanoethyl, 2-(trimethyisilyl)ethyl, 2—(trimethylsiiyl)ethoxymethyl, 2-(p-
toluenesuifonyl)ethyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-{diphenylphosphino)-
ethyl, nitroethyl and the like. For a general description of protecting groups
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substituted", the acyl group may be unsubstituted or
optionally substituted wth one or nore substituents
(typically, one to three substituents) io

i ndependently selected fromthe group of substituents
listed belowin the definigion for "substituted" or
the al kyl, cycl oal kyl, heterocycle, aryl and

het eroaryl portion of the acyl group nay be

substituted as described above in the preferred and _
mané tixiehss, sed 1.1 Godersy) i bidctien Boupesn@mane Bynthesis,

rm"substituted” ecifically envisions and all ows
h%H@@r‘i SPQSS?@%%&EES{%M i gns that are conmon in
the arfpg :gﬂ efmerb@ﬁuﬁca@a \'/é/aniéﬂﬂ?rrﬁéé’r‘i’@faﬁﬁbrﬁ&lﬁﬁ%fa

skilled | e art at t stituents shou
sebmpbend sbtrmyaresemtonvemﬂ'r&uet 9) wédtecr préents the pamcular

P RERSE ordifon, pEMBORE (et amtTiordER ol diinates
SHhé dPhfors 'égﬁlbtdrﬁ§6¥ the magmr G]Eseb@é‘ SOrltivh, @efdisraﬁabr or

above inclu G 20 , (C3-C7)cycl oal k
((@D-rasyeintr @ﬁﬁﬁlayﬂile QB?@I efyanedenybre gyryptomsth@f %ued@grycular
cPishgsd  BRoh: b AEbBIE e ioed Rt oy < O |

( C1- CoThe temirianiialt ffrs 18 UMY (halé BeferagitR)companion
(G -Co)al kylthio, arylthio, am no, nono- or

dam(r@is (Se0-afRgs, cats ansi hersgsk ford-Soursemapimais 2o agimals,

( fﬁ Eé) a'%%@éﬁéf&%ﬁbmﬂﬁap%ﬁ oxé‘(aé}f- .%%I;%Pkay?rgmarl]so’

aig{mog@gcﬁgmlrfw btl:lggags suylaas aowsppigsshaep, and poultry

é| ycol ye egmg;éypatm dlfr ’an "?f&}éﬁﬂ?ét iy fa'a?rf?f ’
atileR G-

%g?%lhy%&l#—", ib'gﬁ‘(]ﬂ g{%%}ﬁ?ﬁﬁ%ﬂeﬁé eof. In :hleogzase _

of subBhe tanmd‘maduiﬂied hyi soeannatindid aecemws:tn“mncbﬂatlon of a

a5 hbeblars rorBts thelabuBid ofiesdtiptian t i
aldfitlabfHomd! Féte?jﬂyrp F?£|3&$W|et@t|§éhmb N BsHn AFOfist, gartia!

substituents one to0 threé substituents
eagsaist, mwetseeagmw antagenishlay pailiantagenisls) . An aryl

01 e AR AL Bl S U RNk B hishoL BERA ' ©

g!rri?lgghsrggtena@mﬂ aB)hverdegbnidtedol yl , etc.). The term
e e e B e S Oin pubihpe 1
taRRhSMoR redepyrpound

The term “compounds of the present invention” (unless specifically
identified otherwise) refer to compounds of Formula (1) and Formula (1),
prodrugs thereof, pharmaceutically acceptable salts of the: compounds, and/or
prodrugs, and hydrates or solvates of the compounds, salts, and/or prodrugs,
as weil as, all stereoisomers (including diastereoisomers and enantiomers),
tautomers, and isotopically labeled compounds. Unless specified otherwise,
the term "compounds of the present invention” does not include intermediates

(1c/d) or (1b).
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represented by Formula (1) or (I1) (including prodrugs
and pharmaceutically acceptable salts thereof) wth
one or nore solvent nol ecules. Such solvent nolecul es
are those conmonly used in the pharmaceutical art,

whi ch are known to be inngguous to the recipient,
e.g., water, ethanol, and the like. 10 The term
"hydrate" refers to the conplex where the sol vent

nol ecul e is wat er. The phrase "pharmaceutically

accept abl e” i ndi catsTARED DESCRIPII@NCe  or
conposi ti on nust be conpatible chem ca

t oxi cSopycsEds\ef the Present InvenHep Maygh %lainéh@gizeg by synthetic
708 i W, Br et ARaIdtpls B R RFRROWRT B, chomical

aﬂg péfﬁ&@leﬁyﬁmh@mfhﬁéIdtasempt;dmaintalsed ¢mmnnITyue stamng
oned to bl ock or protect a

fiteRals e pepetally availallg S goaffﬂ%’@af aﬂe&qeaﬁéachgqsd‘é}sech
@hemﬁalg gﬁﬂ%ﬂ ee NN Sﬁé}@ﬁjeﬁdﬂzﬁre P d'@sinBTREBISHS Rl

a2 SUDSTT T BNt At tac 0 an am no group
khaWn thd um sjﬂllélﬂznmleteafttesg 4 preepmrea by oetbofle generallyi n

SR AR L3 ol Sl B B
SFHesis, benA %ﬁrﬂ&{r‘%ﬂ( @3)7-fob ed.), or Be:lstelns
g9-tTruoreny Irret hyl énoxycar bony Fnoc Simlarly éerlgf

Havadbuedvdar orgatis ie, Aef\el sed.cSpringaraferiage

bl
PO RtpnI BTt [418h e RS Bl B ERERIR ohiife BEEIHREKY.
ac et YFoﬁHldstﬁéﬂv)é' purBos&sa the readibnisehémeg deplutgd belefer s
to a substltuent of the carboxy &V up that, bl ocks or

fevoastatenatential B@Xtﬁs fongyothesiving pewyis of the present
ﬁ%eﬂf?&?{ wB[u?J rgfl%(%f F ﬂ)f’?%?rgm&nptkon of the

cyanoe
&d(\ﬁduaméémb&létg;bs) Es‘ded:h; mmdles &edtion below. Those skilled in

bt piceRm BRSOk Bfriessvelall TS Fubt g hEGRP difthdiee
{Hel??omlchUn& S3NE bRk scift HvehBbh BRCREINGtRE HNcnBide 9T OUPS -

intermedisgas andithdugih spesific sterding materials endgeageatsare depicted
RS AR U SR ot Dol B s
S4TPHE ashpailsstifited 8 pRévidd adariety of derivatives and/or reaction
conditions. In addition, many of the compounds prepared by the methods
described below can be further modified in light of this disclosure using
conventional chernistry well known to those skilled in the art.

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

-t
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conpound of the present invention that (i) treats or
prevents the particular s disease, condition, or

di sorder, (ii) attenuates, aneliorates, or elimnates
one or nore synptons of the particul ar disease,
condition, or disorder, or 35(iii) prevents or del ays
the onset of one or nore synptons of the particul ar

di sease, condition, or disorder described herein. The
term"animal" refers to humans (nmale or femal e),

;:cmg’em:iting grdlmmihcfrﬁie& use, gee Td Fﬂssrm Paste ot I@@@dps in

(0) -SO ce. anj S, 00 anl mal.s, mari ne ani nal s,
biEnicavihesss. dahi YWY &-Saes, New Xiagls, 1984 bl e

ani mal % f | Al

e SfompBuidiSof RorhRAKS AHA 1D, G BB plerpitel] g B¥Yeneral
" threcedyren descrnitesat yeRtJ. Cldovatc et lotrh. MedvEhemt 426833-848

i r ophyl.acti.c nd |liative treatnent. 15 The

te(?%%g)%fﬁg‘#@i’ 6“'6;?“3399'52' PWoi d receptor” or

"modul ation of a cangabinoid receptor” refers;to the
activation or deactivation of a cannabinoid Becept or.

For exanple, a liga y act as an agoni st tial
agoni st g_rm%s_p agadqi st, antagoni st orppartid
ant agoni st. e tdrm Yan€hgoni st" includeN aul |

ant agoni sts and partildfd, 20 antagonists, d$ H, as

i nverse agonists. The term"CB-1 receptor” refers to
the G protein coupled type | cannabinoid Ffé’éeptor.
The term "conpounds of the present inventiqgn" (unless
specifically identified otherwi se) refer tio conpounds
of Forrmula (1) and Formula (I1), 2s prodrugs thereof,
pharmaceutically acceptable salts of the, @o unds,

and/ or prodrugs, End hydrates or sol vates of ™M he

conpounds, salts, &@nd/or prodrugs, as well NaII
st ereoi sonmers (i i ng diastereoi soners and |

enantioners), tgutdpers, and isotopical PyN
conpounds. UnBegs “ypexiifi ed otherwi se, the L{rm
"conpounds of tgshpresent i nvention" does not Pﬁ: ude
i nt er nedi at es 0 (1c/{d) or (1b). 34 DETAILEDA
DESCRI PTI ON Conpounds f the preqent‘i)yénti on may be
synt hesi zed by sy heti )R\ 1(b)
NZON

B“'NMOH

A
J\N 1(d)

{N) or (i)
Scheme | .

Intermexdiate 1(a) may be prepared by reacting the desired amino
compound (B-NH,, where B is as defined above) with 4,6—'dichloro-
S-aminopyrimidine (available from Sigma-Aldrich, St. Louis, MO) in refluxing
aqueous hydrochloric acid (A. Miyashita et al. in Chem. Pharm, Bull.,, 46,
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routes that include processes anal ogous to those
wel | -known in the chemcal arts, particularly in
light of the description contained herein. The
starting 5 materials are generally avail able from
conmer ci al sources such as 3l drich Chem cals

(M1l waukee, W) or are readily prepared using nethods
well known to those skilled in the art (e.g.,
prepared by nethods generally described in Louis F.

RG890 ¢radgypoyetRbrgethandeatghenated temDerghuries. Suitable amino
Synthesis, v. 1-19 W/]ey, New York (196Z-.199 -
oS PHELICHRIIEHE abmPoLuR MERE R ik (§:0.janiine)
f i r v . H H H . .l. ,
24 S0 160 185 Hro g lcroaine
daflatraséxhlorodmiling, | 2-dsioradifiusopaniing &4 -difereaniting, ind

PSS TS Ao R SRR BeR FPlls boM s o
iﬂﬁ@i&%ﬂl%-éy@ﬁ*ﬂﬁ@ﬁfﬁnﬂ@% bRl S Bshipa$a starting aaretial for those

detail ed description of the 15 individual reacti

ssmpounssoHsTRe Abpedlsderedy. Bather than dyeraaa (ca
e " . : -
Srieig-dinoehRrifait ot ibvkedistoRs- ||
Fﬁrﬁﬁ@ﬁy%ﬂn&fﬁé% i m& r?' msslelrr]acﬁmg I!tér_@ture;@n’:heses oft4,6-.dicihloro-
i nt er nedi at es). ou specjfic .
AraminaRyEmiging derraR et Bee. ArAIDRE o chdfs ChiRgh- Soc. S832
J4BEAPARE VR, PmSIRLL. HelergoDdl. CReRl, 3. B ionegcnt s
der i vanieyeedmd/ () caraibiende aqdatédtds&ngscomrerﬁi@dﬁ%miﬁry
ekt s Selcbin Th B dron e e ISt Rle 1(p) may
Wy %a@fe?ﬁhﬁﬁ %@dgﬁh’@ rdyPBY RelerSarall SHIEAIS Il ¥ baslid solvent
known to those ski ea I'n the art.

In the preparation
de.ceoppiline)dogirodies intersadiaient(bht Aernapvelyeintespediate 1(a)

f te f ' it Oy ' :
e BF Pesctp Vi B Mgk ol R bR R EE E dbotion
gt SOMBNDE0Y S tdtrahydrbiutary, ansthirmendhiloddeyV,\ae  nature
of the renpte functionality and the conditiogns, of th

simptiyiacetamida): RoaaddBenalia SitaRsBoRT R 8o tHeYEHORs
LR hon BRI ERRA Sutabl ared o
ghidrides dngiLde benkeyiahiorite, lnechibrabemaoyl. chidridess @d f or
THoratengpyl CigHoG, RrehierahergoyEr pac,-BrdmsBenzoy chisiide,
2.4-dichlorobenzoyl chloride, 2,4-difluorobenzoyl chloride, and the like.
Intermediate 1(b) may then be cyclized to the 6-chloro-purine
intermediate 1(c) by treatment with a condensation agent using analogous
procedures and conditions described in U.S. Patent No. 4,728,644,
incorporated herein by reference. In a preferred method, intermediate 1(b)
can be refluxed in a weak acid {e.g., acetic acid) or sulfuric acid in an
appropriate solvent (e.g., isopropyt! alcohol, toluene) to provide the hydroxy
purine intermediate 1(d) followed by refluxing in phosphorous oxychloride,
toluene in the presence of phosphorous oxychloride and triethylamine, ot

2,6-lutidine in phosphorous oxychloride to give intermediate 1(c). In another
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protecting groups and their use, see T. W G eene,
Protective Groups in Oganic Synthesis, John Wley &
Sons, New York, 1991. Compounds of Fornula (1) and
(I'l') can be prepared using the general fi procedures
described by R J. Chorvat, 3¢t al. in J. Med. Chem 42,
833-848 5 (1999) and depicted in Schene | below R RL
NJIN N ;KN B-NH2 + Cl cl BNC NH2 HNHz 1(a) R1 N
Nix NINBNC BNC .FHHNO NAA 1(c) R 1(b)

( r)e?%rj{ec% Tf)%d\l 1) mbly BE difdcilf Bordéted fo RechNoffefingin
phosphorous oxychloride; an appropriate co-solvent (e.g., toluene) and/or
base (e.g., pyridine, triethylamine) may be added to aid in the condensation.

Finally, the R* group can be introduced by displacing the chloride on
the purine ring at the 6 position.

For compounds of Formula (1) and (I} where R* is an amino group,
intermediate 1(c) is generally stirred with the desired amine (e.g., substituted
or unsubstituted aryl(C4-Cy4)alkylamine, substituted or unsubstituted |
2-indanylamine, substituted or unsubstituted cyclohexylamine, substituted or
unsubstituted cyclopentylamine, substituted or unsubstituted
norboranylamine, hydroxy(C+-Ce)alkylamine, substituted or unsubstituted
heteroarylamine, heteroaryl(C,-Cs)alkylamine, and substituted or
unsubstituted 5- to 6-membered heterocyclic amine (i.e., an amine of
Formula (1a) defined above)). The amine may act as the solvent or a solvent
(e.g., ethanol, methylene chloride, etc.) may be added to assistin
solubitization of the reactants and/or provide a media having the appropriate
refluxing temperature to complete the substitution. The reaction may be
heated to accelerate the process. In addition, a suitable base such as triethyl
amine may be employed to quench the acid produced in the process.
Suitable amino compounds can be either purchased commercially or easily
prepared using standard procedures well-known to those skilled in the art.

Compounds of Formula (I) above where R* is a primary or secondary
amine can be alkylated, sulfonated and/or acylated to provide additional
derivatives (e.g., alkylamines, diaikylamines, sulfonamides, amides,
carbamates, ureas, etc.) using standard procedures well-known 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 amiaes and esters
using standard procedures well-known to those skilled in the art.
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Schenme | Internediate 1(a) nay be prepared by reacting
the desired am no conpound (B-NH2, where B is as

defi ned above) with 4,6-dichioro io 5-am nopyrimdi ne
(avail able from Sigma-Aldrich, St. Louis, M) in
refluxing aqueous hydrochlseric acid (A Myashita et
al. in Chem Pharm Bull., 46, 36 390-399 (1998)) or
et hoxyet hanol at el evated tenperatures. Suitable am no
conpounds (B-NH2) include those conpounds where B is

aryl (N%Jrﬁerommln@@om;ﬁdurﬁshﬁtﬁdruW(lay gte deailpble from

2-chl oroaniline, 2- fluoroanlllne di ch, oroanlllq
COTRIGSFGAl SOFGRsT QIpepaies by koo msiods [lple 10
ApSpS silLBPRE ot MoprBRenarioy pRioctiis f?‘ﬁ@?. qompounds of

dformbil S {IaN) and dlustratedrin mmﬁmammbmbelnw 'Ehe preparatipneof
sttt i A

Eﬁ]ﬁq blgégéln@' é’s‘a Sgﬁogmjiﬁg@ﬁﬁ ﬁ#\:eggae?ﬂgl protected
r}:ﬁpcmer&t arel Mdnbed hytRiAe). sianthess &BUSfPaIeBt Upcaﬂ@ﬂ $4% C.

ng%w s@%@ cL ne derl ﬁt |! VQS sem E%»—(?%’?gﬁ?%‘lﬁt j@Kﬁl n

FMéﬁ\Fén%ilaa nmemm Ehend 141, 40846093 (19985)Iwmeah@aﬂaéﬂé

can thén be acylTated using conventional chenis
\Aeanumwgmupts@remubgmmﬂdeaﬁonﬂsuhéhtytqd drScsIrbSB | part of

SR b R e GBRERgE Skt Roonicn
.0 k) ot 848 ot i
therei Sinigrsdivie rplﬂﬁ.ftcbiﬂ%%?’éf??’rme’lﬂ R ot duscgibed by P.A.
rﬁ?ﬁgéﬁar‘?ﬂm u”s”nﬁét‘enmb"gﬁﬁs(@ i ﬁg %hé%n%e%yﬁ@?h Med Chem.,

ene chl ori de [ aceta
MdBﬂBé#ﬁOﬂfﬁ (@998), (TaAlod abet . lfleBg! Chent. Sdoy Wapbned4, 3445-

HabBATY s PRy A0 5. S oo PP I

gﬁé §6n &3%%9?6&?.%13 SarbekamRfe lsQiesfchbédj ehenpoy|
[‘ori hl or obenzoyl chloride, p-fluorobenzoyl

MZtkovdﬂu and AaHd Feution m@o%&&]ﬁlﬂﬂ 0@4). The preparation of

Pﬁ?fgﬂﬁ@df g&g%?rgﬁgﬂbpéﬁhﬁ?—ﬂ %gléb"?%%glf &% g (Plh% of, Formula (IA) are

Geplthed iy Sohéme || baibat medi ate 1(c) by treat ment with a
condensati on agent usi ng anal ogous

NH{alkyl) NH(alkyl)
O — Ofo— Oy
N N N
2(a) 2(b) 2(c)
o Scheme It

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 commercialiy from a variety of sources
(e.g., Interchem Corporation, Paramus, NJ and Sigma-Aidrich Co., St. Louis,
MO). Piperidinone 2(a) is then reacted with the desired atkylamine and
potassium cyanide in an aqueous HCl/ethanol solvent mixture at about 0-30
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25 procedures and conditions described in U S. Patent
No. 4,728,644, incorporated herein by reference. In a
preferred method, internmediate 1(b) can be refl uxed
in a wak acid (e.g., acetic acid) or sulfuric acid in
an appropriate solvent (e.®., isopropyl alcohol,
toluene) to provide the hydroxy purine internediate
1(d) followed by refluxing in phosphorous oxychl ori de,
30 toluene in the presence of phosphorous oxychl oride

bicdrmaepbmd di@mtbsacnd and
oxyc_ﬂ:i% r@*é(]’)d ?{@Uf}QS cOihverfbdiol tH pomnding @sm

give internediate 1(¢). In anot her

prateer The pralenling grp(JB)ls than @@n@{qde\gﬁlmg, cebypniiopalyne ods for

ilé,%?pgﬁqu er&;rg 'cﬂ;ggP gg%\po %g-ﬁ% 85?2—"%[5 %ﬁéﬁﬁiﬁ% éi/ zygﬁrotectmg

Q_ﬁ ¢ Ferigved I%y ﬁydimb@maftﬁ) inntig mesamﬁemf R&iCaid in
the con

t th
|ntrod?£§é32??i§30|t§lg§;ﬂf|§@frﬁg Eh T B3 16 Bnereingayhe

I e e
sy first b@eﬂﬂ.‘ilad:éd/wﬁh iareyadowjrotp (&g., destingavitini ne

g substituted ’Wgé utﬁsubstltutefd A-

Py BOPEPKYT SYANIEE IrBRIPEA G o *unsubst | t ut ed
Cygf&iﬁ@écﬂ ocﬁaHQS(D'AtBG@}jmoén HpRMB sbivent eslg., acetomtnle) at

substituted or zo unsubstltute

womapmne;amm)n See et Hogelsdetal.

S BbBeB L o0KE i A inen RdLEss toc‘ﬁ%sélkfil Uhfifle

fm%tﬁ)%huéfoq%u@%ﬂ@fh Mmammmndmu@%samnbm the art (e.g.,

stituted 5- to 6-nmenbered hetel‘OCéCHC am
(meaémg veith BB A oohydegemin HWE( peesenes PhEE/ @b olhs ?m'ﬂfhE’O“p

SBn e B Ao 15V SERUER! rffuche BikyfeRbn bhaddifes.
%@3‘? 2 Semifiuce g ﬁdmﬁ?ew radufing dac banie wilhdhe desired
Ketans ok aldahyds SuRBPBE solveat BLaETPEIAYE T EBCUEAD G o

uP ?4%?%?9%& 2 5’1‘)&&@4@1(&&? iR FE3ent® of IR hiotssular

ase suc as triet amne may be
elmdesy élivrikﬁailgtuan chuivatendor d qhgbtie;o@suqf the: amine cerwound is

2l i oS AR 5,580 B rMBruE R Hhnyieno
e s sl oy st s
2. gjgenetk@apyor ethanol), or mixtures thereof. A preferred so Lowvent i€
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 temperaiure
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 bomplex and meta! borohydrides,
such as sodium borohydride, sodium triacetoxy borohydride and sodium
cyanoborohydride. Suitable aldehydes or ketones include
paraformaldehyde, acetaldehyde, acetone, benzaldehyde, and the like.

Altematively, 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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CtHOSE™ ' SkKilled in the art. ,gompounds of Formiula (1)

am ne can be al kyl ated, sulfonated and/or acylated to
provi de additional derivatives (e.g., alkylam nes,
di al kyl am nes, sul fonam des, am des, 25 carbanat es,
ureas, etc.) using standard procedures well-known to
above where R4 is an amno acid may be prepared as
descri bed by AM Shalaby et al. in J. Chem Res.,
134-135 (1998). These materials nmay be further

a { -
ot S O, peffe GRS (o ERBel e b o
l\meﬂylpusnanmmmomdrbwedsnr:g mt‘ermucﬂhaie (@) withy é-eihexyvarmlyl-

gw mlty\ Mrﬁﬁéﬁkﬁu@oﬁr %feﬁg f@[@ gy py]e(rplfyn ?s:%mg a mlx?ure of
RE(EHtSﬁ@ Eﬁé%)h%o@é A&t DMF?a(?fH@mnB@u %9 EPﬂéfms’eeﬁf peratures

For mul a are Illustrated’in the Exanples bel ow.
Tioegipe thesacdtylatedofurinel- e aoplyperougiis then easilyoanvietded to an

crBliserarneBhi ey B e BaI0] @ BRte St BEIFkRG to

RheSE ERINES trﬂﬂfé éifsméa@%;haryﬁarecdduréaﬂﬁﬁa?s the USsired amine
Patent No. 3,161,644, C. van de Westeringh et al. in

Jsa!h\ﬂ@@g ameanium chirgles methylegumonigauchionde, aliylagamppium

i i, P S RF B SRR Bl e,

iosiad chtbrﬁi@ﬁbhigjjd%ﬁ%orﬁﬂmﬂﬂﬂdndﬁ et@) and a reducing

Gl v ko1 Sk hor o
éﬁ&ﬂ'ﬁfaﬁﬁ%& u e]rg e ﬂﬁgef @E:aﬁfoe ré??fs 5 35‘63549‘3862
pIro-s ut e peri €S 0

d¢996) foed \iay!e I?aﬂety of a]delsw:ms ketodSs Radearhinks. that may be
3,155,670, K A, Mt ly.et al. | n J. Md Ch , 15 .
Jiseddngansotis edusbie SkyL§En 4t tie GEmingPEie o Begiuctve
%Qﬁmaﬂ@,p@mheélé_ec in8450 (1971), and W Brandau and

Sami ck I n WO 9522544. The f)repar ation of
3 anm rremikesaicoropaunds obkamiws (I)andddi whiseal Roys Anp.

KOZ' E?t\é@&daand égmte H&;& Igé@( n,l rﬁ{ermeala e ?(%fn{ajygl()aél reated |

w.m thel dusiregRilesol §H e gregahdoshabdec ¢e @u q&:taés:ﬁm mul a

M%Qare 20 depicted in Schene |l belo NHSaIV\)b:ra
¥ige))and an aprot:c solvent (e.g., THF). Smtable alcoho s can

either purchased commercially or easily prepared using standard procedures

well-known to those skilled in the art.

Alternatively, compounds of Formula (1) or (i) where R* is a hydroxy
or atkoxy substituted élkyl group may be produced by replacing the chlorine
group of intermediate 1(c) with the desired electrophile using procedures
described by Sugimoto, et al., in Tetrahedron Letters, 40, 2139-2140 (1999).
The 6-chloropurine intermediate 1(c) is reacted with lithium n-butane-
teliurolate (tellurium reacted with n-butyllithium) in an aprotic solvent (e.g.,
THF) at -78°C followed by the addition of the desired electrophile (e.g.,
acetaldehyde, benzaldehyde, acetone, methylethy! ketone, etc.} and then
warmed to room temperature to form the desired hydroxyalkyi derivative.

Alternately, the hydroxy derivative may be formed using the procedures
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NONI y* NH2 Pg PNHNO9 2(a) 2(b) 2(c) Schene
11 The am no group of 4-piperidinone is first

protected to provide internediate 2(a). A useful
protectlon group is benzyl. 4-piperidinone and 25

Vs v e

"derivVatives thereof may be jpurchased commercially from

a variety of sources (e.g., Interchem Corporation,
Paranus, NJ and Signma- Al dri ch Co., St. Louis, I\/D).
Pi peridinone 2(a) is then reacted with the desired

SHEBEITS B8PS SUTCHUECH G RO SREEAE1 (1070)

cybe6-griaropuiise idexeediett 1() isheeated veitip oiditylditkdumde form
h d t ect t he

aﬁ'aweﬁ %S %%ﬁéﬁwsagnp rrﬁgpﬁ‘gra@?tﬂ&%%%g'eé &Jqqt%mhale

é:g%ﬂf’ﬁg cﬁ*ér ouaﬁgzwﬁ:gg}tgr%g{\ygg S h@é’r ogena | on in

t he pr lasy@h @actifer Rgpoach, Ecﬁ—aumtmuu@somboﬁm cah &e(grepared
S gt e Py RSl R PASEL Bl

. m(som@oas@g g«gghgl gm érbglsgroﬁg cfahqaéﬁ%dreah&éu fb fheano

group’ (e.g., trea rabut yl anmoni um cyani de
i erGWOpdma&mndarylalaohmetmmaimg witl? ereduoingaagent such as

RO T Bl Craghoreah o5 SBlbabd Ehor
Gedataeht withefihalkFhestal re@@@ﬁ’tl %ucﬁ%s@ﬁﬁlk&ﬂ@ﬂéhardﬁé@gem ina

cyano can then reduced to am ne usin

siuifabler splvent (e w. dﬁtrﬁbydr@ayamdletmoﬁ @thert)d: inalhs @nsininesepuld

L or hydrogen in
t%eﬂg‘raggé%%éﬁ r?d@éyé)a%ﬁﬂggﬁéé‘agé can then be
al kyl an ¢l ubbng exbmpli; the ﬂéi;um‘am/bycﬂrbkyélayll grﬁup can then be
rog Hres s Ceneral|ly,.a,Schiff base is

tedPriacy laied F%fqmﬁietq%"&ésﬁ"ﬁ%f onaybe (@rg (a'kyY) -C(O)

g%gwg;@t o_’r@%o @ or’ a%g %‘Hggoué'%%dures

wealk-known tmmqseeskdbden dnlfxe artA Mtﬂraaway, theﬁs;dmy group may
%pl Y J@g}/}s@ %@eq ey ra}lo?er}%esota p%oeldlegah\trar?e o] sugstltuents (e.g.,
sulfamyl, sulfonyl, etc.). The aminoalkyl group could be modified in a similar
fashion to give amides, suifonamides, etc.

The R* group may be attached to the pyrimidine moiety either after
(as described above) or prior to cyclization to the purine. Scheme Il below
filustrates the introduction of the R* group prior to cyclization to the purine.
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added to the ketone or al dehyde. Suitable polar

sol vents include nethylene 20 chlori de,

1, 2-di chl or oet hane, di net hyl sul f oxi de,

di net hyl f ormam de, al cohols (e.g., nethanol or
ethanol ), or m xtures therepf. A preferred solvent is
nmet hanol . In the sane reaction vessel, the imne my
then be reduced to the secondary amne in the

presence of a reducing agent at.a tenperature from
about 0 Ctoplbout 10 C and then warnmed to a R! -
tenperature f om 25 about 20 C to about 40 C ﬁd( about

30 mi nutes out 2 hours. Suitable r educiMig gents
i ncl ude B orane conpl ex and net al B r r\gi;es
such as segdi u Irohydr| de, sodiumtriacet qx

bor ohydri de SOdI um cyanobor ohydri de. SUI tﬁb‘?e

aldehydes g{ ket ones i ncl ude paraf or mal de
acet al dehy é acetone, benzal dehydd, an
Al ternatively, the am no al kyl group y be introduced
using the nethods described bygiHocelk, et al. in
Tetrahedron, 53(6), 2291-2302 /Q\ (1997). The

6-chloropurine internediate 1 N's converted to the
6- acetyl purine conpound r/%)(n internmediate 1(c)
wth 1 -ethoxyvinyl)tri- ‘tb;glv\I tlﬁ under Pd(PPh3) 4
catal ysis foll owed by hydrol s using a mxture of
acetone and aqueous HCI (orADMF/ ag. HCl m xture) at
reflux tenperatures 5 to give the acetyl ated purine.
The acetyl group is then easﬂ)o}f(ﬂ}onverted to an amne

or substituted am ne by r]g ﬂg 'V@ am nation, a process
wel | -known to those skille he art. An exanpl ary

pr oced'[ﬂncechlaphey;soumef tﬂleqnymnidtma intermedidte A¢a)omay be

hi d
ARGt iR e Aired PUSieophUF 6p BoEmamsEITRAMNShalsohab otc.)
GYFHAR PRE AR Qﬁ)m'ﬂjltgﬁhgﬁlaté 9 'cgﬁttﬁ&j)m ﬁ@@g)%léﬂ?sed with an

chl ori de, benzy ni um c
rasgl@i h@er@gﬁrﬂarb@(}(yc ackbat-deriwdBeiIEdl, aoid chioride, ester, eic.)

tté ﬁ%’gr éﬁﬁi’eﬁ% dr ' g.li) Tbﬁﬁgl:.‘?eg{osrlgpg? tgaactgaglp @H]%qrpsmg the |
g»gg couse sttty Sy o

i R exsakgpla 'ﬂtﬁfﬂtﬂdlatﬁé"(ﬁ) isrhastediwith ebe@zomramd in the
V
oice ! polvblRREBS BB Er/ToS: BFfierRiE of Booliffeo G to
about 170 °C for about 1 hour. Alternatively, the desired purine (1) may
obtained after the diamine and aryl carboxylic acid are heated to a
temperature of about 100 °C in the presence of a dehydrating agent (e.g.,

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

the ke 30

The B group may be attached directly to the purine moiety as
ilustrated in Scheme IV below.
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unsubstituted or substituted al koxy group,
intermediate | (c) nay be treated wth the desired

al cohol in the presence of a base (e.g., potassium

t - but oxi de) and an aprotic solvent (e.g., THF).
Sui t abl e al cohol s can be 20either purchased
comercially or easily prepared using standard
procedures well-known to those skilled in the art.

Al ternatively, conpounds of Formula (I) or (I1) where
R4 is a hydrogy or al koxy substituted al kyl dgt'oup may
be produced by replacing the chlorine group

intermedi at &1 with the desired el ect rothI/e Nisi ng
pr ocedur es cri bed Sugi moto, ®t g}y 3 o
Tetrahedfdh LEtt&'s, 4@~ 239-2140 (1999) 2 T

6-chl oropuri ndHinternediate 1(c) is reacted Wi 0
[ithiumn-butane- tellurolate (teIIuriun1reagBe with
n-butyllithiuf@in an aprotic solvent (e.g.,( kHF) at
-78C foll owed by the addition of the desired

el ectrophile (e.g., acetal dehyde, benzal dehy
acetone, nethyl ethyl ketone, etc.) and then 39 warned
to roomtenperature to formthe desired hydroXyal ky
derivative. Alternatiggé t he hydroxy derivatiRe may

€,

be fornmed using the progedures 41 described

Leonard, et al, in J. gIN Chem , 44(25), 46%2-4616

(1979). The 6-chlgr i (i nt errredi-at e L8 ~q

treated with n-butylél__i_ hiumto form the ni on at
ti

-78C foll owed by rea n with the desired

el ectrophile (e.g. ,A kelt(ccine or al dehyde) t & f4?rm t he

hydr oxyal kyl derivative:”s In yet another app c(%ach, a
6- aroyl puri ne conpound ca®chemerl¥pared by the -

R Sy ol e b0l b ot
Catid bh%g@@ (Aft‘?@i@ﬁgn%ﬂcti% lﬁgosre’écdcﬂ@pét%WﬂrﬂbF&Aﬁﬁ %@2 daly,

al cohol by treat ng agent suc
| harzoyhetdonde) substhytédi atyl (€The2+ohiarobegzay! chlusidegan- be

i ned . t twith. | k t t,
AeoRer il aPrds. FLor StalnBeBnadT chlogkféR"
Sriteearyl( 6r Substititbd ABKSHAAM WomBbehdb)ahAg bk converted to
Finally, an am ne could Dbe introduced by reductive
antermedisie dipdisingovith dehydraiisg sigents Bseap@susingerocedures

fRRLbER by " ROBBLIMS. BBUBKERT, 3418/45%°(1958) and in J. Chem,
Soc., Perkin Trans. I, 879 (1984). The B group, where B is aryl, substituted
aryl, heteroaryl or substituted heteroaryi, may then be introduced using
reagents like R™-B(OH), , R'-Br or R™I and Pd catalysts (see Y. Wan et al. in
Synthesis; 1597-1600 (2002) , and references contained therein) or

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

purification known to one of ordinary skill in the art can be used to isolate the
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al kyl ated or acylated to formthe desired al koxy or
acylate (e.g., (alkyl)-C(O- 15 0-, (aryl)-C(O-0,
(heteroaryl)-C(O-0O, etc.) using standard procedures

~well-known to those skilled in the art. Alternatively,
the hydroxy group may be a@endensed w th ot her

noi eties to provide a variety of substituents (e.g.,
sul famyl, sulfonyl, etc.). The am noal kyl group coul d
be nodified in a simlar fashion to give am des,

S Ubrfn@l‘j@msﬂ@ﬁheQiréseti’t(?n\]'é?ﬂloﬁ4a§ wmmﬁ \agioak intehnddiates
the pyrimdine noiety either after (as described

amiaf@)i togrefn-i 9HCH @W&ue@awl&e well-kpewp de one.of segaaey skill in
I

ol B P grev BURET 107 2. i GEESE Oftoiafbafaghy ot
l\lérdzsl?tli'& é%ngmlo@oZrdphBa(Hﬂlwﬁal , g&blﬂnm eljlrlo:’:l{m?]graﬁlaly using
PO SHERRR S oa G A RV EeR iR gRraphy).
d I |
cteﬁ?%euﬁ?ﬁ‘ﬁ‘lﬂé%ﬂ*’W“%?@*'é'?'?%'?F@“@ﬂﬁ%’d)ﬁ%’@?ﬁgﬁ? (Efrifucs.
| nt er "Bk edmpad(ads ohthet presebieinvemiensay b isblated ang used

&%we‘}?é on the feafh OB bhartodayiioly AFrentatis ape filvte Sidlor
'TH@ @Y SBRY” RFer846 @rambbﬁleeé#mdt@gaamt gmts of a

proce ure escribed by Young, et at . Chem

3EMPORR} alotﬁe presersidpvertion wbnahpn@y be mcmfnemt@d wigths

ed W t.h nzo Cl e :
PRI i R G s Eobiet npheol bR B uf prgpared i
158 durirgy thalipial isbl&lich 4y pavifiuation df aWompduret, matby\eiparately
the desired purine (1) may
reacting the compound or prodrug with a suitable organic or inorganic acid or
base and isolating the salt thus formed. Representative salts include the
hydrobromide, hydrochloride, hydroiodide, sulfate, bisulfate, nitrate, acetate,
triflucroacetate, oxalate, besylate, palmitiate, pamoate, malonate, stearate,
laurate, malate, borate, benzoate, lactate, phosphate, hexafluorophosphate,
benzene sulfonate, losylate, 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

~ salts may include cations based on the alkali and alkaline earth metals, such
as sodium, lithium, potassium, calcium, magnesium, and the like, as well as

non-toxic ammonium, quaternary ammonium, and amine cations including,

~ but not limited to, ammonium, tetramethylammonium, tetraethylammonium,
methylamine, dimethylamine, trimethylamine, triethylamine, ethylamine, and
the like. See, e.g., Berge, et al.,, J. Pharm. Sci., 66, 1-19 (1877).

The term “prodrug” means a compound that is transformed in vivo to
yield a compound of Formula (1) or a pharmaceutically acceptable salt,
hydrate or solvate of the compound. The transformation may occur by
various mechanisms, such as through hydrolysis in blood. A discussion of
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obt ai ned after the diamne and aryl carboxylic acid
are heated to a tenperature of about 100 Cin the
presence of a dehydrating agent (e.g., propane

phosphoni.c acid cyclic anhydride) in an appropriate

solvent (e.g., 15 dioxane)4s The B group may be
attached directly to the purine noiety as illustrated
in Schene IV below. ------ - ------ --------- 43 R1 R1
NNH C NJ-1, NH H2N O A)~Cl H2N ( O NH2 HNt O 4(a)
%bhsé\ of Brodugblis pisvideeby B-MigCchindWA. Stella, APro-titugs as

NG DEIVGI SYSlsmac PcHl Bt e Cei SUppasiu hries, and in
Céﬁbféw 561 Carfigfihh il o N2k € AR BRI Aiforfiahns
F enzoyl ~chloride), substituted aryl

(E@zagmac@uhmlﬂssbeahoy land mergam@p Presghl Wobenzoyl

chlori and ot.her substi,t S),

ot or GaraTe a8 corblEhy R LREPARFY! ASkANEDEANEIEY

ﬁb@@llﬁ%ﬁﬂn@ﬂoﬁﬁ gnbL'JB c%@@ru’f’é Sarf t6npHiSe 2@ &¥téformed by
ating agents Ik 3 usi ng procedures

dbe a:eplaeembyt th the hydmgﬂn atanyof @@C'CEEW wiliga graugjy such

SR8t Rod s AR BBy, el rom
af 4 9 chicRY Stafnd), 1Qﬁet$1vb$l(aﬂ<an@3dokﬁtah9l&faumg fram 5 tee 0
‘be introduced usin reagent s |ke
seriman atomg) aﬂgnwgarngy[cg(y havipgfr (gp(aalp f:‘>2 parbon a%oms.
SRSy SRR AN HRARPom AR ESTBIFRER, A9R6HyRC
1-(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms,
N-(alkoxycarbonyhaminomethyl having from 3 to @ carbon atoms,.
1-(N-(atkoxycarbonyl)aming)ethyl having from 4 to 10 carbon atoms;
3-phthalidyl, 4-crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(C+-
C)alkylamino(Cz-Cs)alkyl (such as B-dimethylaminoethyl), carbamoy!-(C4-
Cpalkyl, N,N-di(C;-C,)alkylcarbamoyi-(C4-Cz)alkyl and piperidino-,
pyrroiidino- or morpholino(C2-Ca)alkyl.

Similarly, if a compound of the present invention contains an alcohol
“functional group, a prodrug can be formed by the replacement of the
hydrogen atom of the alcohol group with a group such as (Cq-
Ces)alkanoyloxymethyl, 1-({(C4-Cg)alkanoyloxy)ethyt, 1-methyl-1-((C+-
Cs)alkanoyloxy)ethyl, (C+-Cg)alkoxycarbonyloxymethyl, N-(C+-
Cg)alkoxycarbonylaminomethyl, succinoyl, (C+-Ce)alkanoyl, a-amino(C+-
Ci)alkanoyl, arylacyl and a-aminoacyl, or o~aminoacyl-a-aminoacyl, where
each a-aminoacyl group is independently selected from fhe naturally
occurring L-amino acids, P(O)(OH)z, P(O)(O(C+-Ce)alkyl)z or glycosyl (the
radical resulting from the removal of a hydroxyl group of tﬁe hemiacetal form
of a carbohydrate). '

If a compound of the present invention incorporates an amine
functional group, a prodrug can be formed by the replacement of a hydrogen
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copper(11) catalysts such as cupric acetate or cupric
brom de (see S. Ding at 15 al. in Tetrahedron Lett.,

42, 8751-8755 (2001), A Klapars et al. J. Am Chem
Soc. 123, 7727-7729 (2001), and references contai_ned

TN AUUTE O S UL A W AT A maraman rwry v w e

therein). The SNAr reactiqg may al so be useful for

i ntroducing el ectron. deficient heterocycles (see M
Medebielle in New J. Chem, 19, 349 (1995)).
Conventional methods and/or techni ques of separation

aﬁgn?ﬂ tRY il 8@%@\»1&!@ %vgmha s2ef a@‘R%@Bd?@I )R@kdairlbomyl

art can eus to isolate the ------
cNRpBoatonyf where IBm@dﬂ'tarema@htihmpewnmél(ﬁrﬁ‘so)ﬁﬂwi (Cs
varlo terms |at§éﬁrreli\tedt ereto

 Gorviioalkd: BRIy Dl PERERE-Smigoe oF patugel ¢

ArshAFU AR At LSRN Pt s Rer cafalo

(&bERzyl, COlOWE)YG hvremeinogy is{0y-Cu3 eligl &nd Umm(CrCs)alkyI
adsorbents such as silica

cwfbﬁlﬁ)t(@gﬁﬁﬂmw amingiEy$e &%?Vlﬂ?ﬁ%ﬁg r?c'jdg%ﬁlpe(pént i al
?)%lkxiaglg%élﬂ{ﬂ @g’rzgt; \ﬁﬁékﬁ?%@é‘H&?ﬁﬁ@ﬁﬁPﬁﬁd T@ﬁmnc»N- or

ent 1 nvention my be isolated and

L@Nw@gl—egam}ylamnbhmofmmm/t pipesidish hyhacpyrolishin-iyyl.
acceptabl e salt,  solyate and/.or

el P ofhe Grppetngs ot bR pinSastiRvens b i iting Me [Feltve
GRIERIBAES ) Jhgﬁcﬁﬁl%ﬁﬁﬁﬁymmé%ﬁ& oPanivd icehtarBythBfefore, the

i ncor por at nol ecul e via an ionic bond or
asnrapmmqsl and inkroweliates reayaxisbie differeat sgreeisomprio forms

I |, at
dersboshantogers ng s BlargmaRd. MbfRb Bl ng o
@t@l%%ﬂéﬂd‘fo@m%lﬁf‘ﬂ@hﬂemﬁ@:ﬂme@ Aid ¢arapeanicofthicpresent
base and isolating the salt thus forned.

Fayrrdiarasvel @sgeikiuses Hhereah ingleding raGRINSORbiTgs, form a part
n:?fqlf)gﬁggs%gg g'ﬁ/etngmr i ﬁ fiSn, f e[ir@%&nt ihbéﬁ’tidcrﬁélﬁbraces all

uor bac oxal
hergihdtiie andaiositional BormesD &oe exanipdmait an rmeremdiate or

| t | at b t b t
ORI O NG SURRTE IVeSLIoPIGo PaTHER 20U bRPG PE & TuSed
rf?frgFrBBﬁ'l thel dik- aérﬁiy it -%Frﬁs SR %tsemtxﬁ.%ﬁ' &l Embraced within

napht mesyl ate, gl ucoheptonate,
ItMSo@o.oﬁﬂmma&nﬁcﬂD | auryl sul fonate salts, and the

| nventiieetaners Ml oar Bpsappeied Ing thyh G e
%%étere‘éts%mérgldrﬁrms@@f théfr shiyisican shomicdl differéhees by

ali and al kaline earth netal's, such
methods well known 1o those skilied in the art, such as by chromatography

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

converting the enantiomeric mixiure into a diastereomeric mixture by
reaction with an appropriate optically active compound {e.g., chiral auxiliary
such as a chiral alcohol or Mosher's acid chloride), separating the
diastereoisomers and converting (e.g., hydrolyzing) the individual
diastereoisomers to the corresponding pure enantiomers. Also, some of the
compounds of the present invention may be atropisomers {e.g., substituted
biaryls) and are considered as part of this invention. Enantiomers can also
be separated by use of a chiral HPLC column.
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as sodium |ithium potassium calcium magnesium and
the like, as well as non-toxic amoni um quaternary
ammoni um and am ne cations including, 25 but not
l[imted to, ammoni um tetranethyl amoni um

tetraet hyl ammoni um  net hyldam ne, di net hyl am ne,
trinmethylam ne, triethylam ne, ethylam ne, and the
like. See, e.g., Berge, et al., J. Pharm Sci., 66,
1-19 (1977). The term "prodrug"” nmeans a conpound t hat

| s t r anisd esRPEuhds Bi e giresemlne?&ehtlananapemsthruﬁnslébmmﬂ as

or har maceutically acce 30 hydra
GNP SF satvBas for e Wl BeaRCo T B aseeD IS EPBRMEGy Ch 2
Fih, i PP o e

p‘di@iﬁrsmgﬂate@apﬂ(nmisdbdtdmyfoil’ms.Hi guchi and W Stella,
"Pro-drugs as

| li, " | .
A & ol ss poshplshabtie i neRiates Apd popongs of e
gﬂbﬁéﬁf lﬁVélthCP{ H%g%t o diffefent EEYBH1E B foffas hd é’ll'@!d!ﬁ%ﬁns

rmaceut i socl at1 on and Per ganon Pr'ess, 1987.

Fane @mbrgoed within thecsenpeuofdhefnventon: Fbererm fitaetamen or

Pc dorr et St Cfidl sy SHals s &hf HRerofes which are

lﬁféré&m@mleqf:a hﬂ&m'éhéfgéwém@t O%ﬁéxdrhﬁleaprdioﬂ tauiomers

wth a group such as

((aizaodgrz:)vm aapogtpﬁsapwdampmeraf IOQIIUFJQM?FQBWF&@W vigdyigration

ta, 9,.car
ekbiofor g A Rb TR imipe-snaming isqmrizations, ¢ specic
Cepiple A @rfiyotaH ie@mezr ‘e@rmwhmhymé h}dletbtamerg the bypidgen
6 carhon atoms, - (al koxycar boVél oXY) eth hawgge

fragynmigrate begﬁgsp%w%qlmltrogen%e nce tauto mers incl

G e R E’?‘#%@%éfﬁﬁ?‘”%@?‘ BRI (o

9 car bitve ptesmat inveti¢iNalsal doobrpcas immxymwm-hb)akﬂgpmpounds
Vlfp%gg%g?{;n@? ipn ?@gﬁ“@ t &@éﬂ}g%anr%&al}g { |c'iéjr¥tical to those

gbmhbd\h%@m el ﬂﬁé‘ fagl tﬁ@(&?e @Wr&ﬁorﬁf} ).U.lfié‘ ré’élaced by an

- di met hyl am noet hyl ), carbanoyl - (C1-
Ntomdigiilg aa)adomid mass arrpigss (nomigr ) differgnt &ﬁm the atomic mass-

%r%é%fh@%bﬁf Bl ol Pl c BB O ek Shetam be

Eorm@ihtéltﬁ@ itbrmédiafesrrtdoptunds @fphe inventidn irclude
can be fornmed by the replacenent of the
isotopes of hydrogen carbon, nitrogen, oxygen, phosphorus sulfur, fluorine,
iodine, and chlorine, such as 2H, °H, ™'C, 1°C, “c, N, N, *®0, "0, ®0,
$1p, 32p 35g 18F 123 128) anqd 38C), respectively. |

Certain isotopicaily-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 (.e., °H) and carbon-14 (i.e., *C)
isotopes are particularly preferred for their ease of preparation and
detectability. Further, substitution with heavier isotopes such as deuterium
(i.e., 2H) may afford certain therapeutic advantages result’;ng from greater
metabolic stability (e.g., increased in vivo half-life or reduced dosage

requirements) and hence may be preferred in some circumstances. Positron

t he



10

15

20

25

30

hydr ogen atom of the al cohol group with a group such
as (G - ©6)al kanoyl oxynet hyl ,

1- ((C1-C6) al kanoyl oxy)ethyl, 1-nethyl-1-((G -

C6) al kanoyl oxy) et hyl , . (Cl-C6) al koxycar bonyl oxymnet hyl ,
N- (Cl- ©6) al koxycar bonyl amssonet hyl , succi noyl ,

(C1l- C6) al kanoyl, a-am no(G 25 C4)al kanoyl, arylacyl
and a-am noacyl, or a-am noacyl-a=am noacyl, where
each a-am noacyl gr Qup S |ndepen§ently sel ected from
tdmaattm@tlaomalpley suob esr OGN Siand AEiate uselubjar@esitron

@g@s@% st EET Rl G Smb s het GREPF «he
Baliscfts %llﬁab@ieaa;rohwﬁfc@tcﬁ)the PPeddnt thveptibe ead

Of resen I iventi on | ncor por ates an ani ne
fg@netaikyrtm prepated by foliowingiprosedures analpgelpip thpee disclosed

i TS0t 2oafr WP Fh 8 by St s

N&%pn@au)bmb)éled/\fe@ @nﬂoaaduoﬂ-ns@mzmghawé@mgmt ly
(C1-Clo)al ky - C7)cycl oal kyl enz
R-car &ﬂwpowyi%ofdate@r %lwﬁea@@ ugﬁfteﬁﬁ%rdf%’ﬂﬂa diseases,

{PhORBRY apbRistRpBARRENY confAibighidior SR §.0.
ICB-( G&céBibr ahtadonists); ﬂ‘abrefsré Gnofidradrkbdiment of the present
car boxy(Cl- C6) al kyl m - C4) al kyl or _nono- '\{_Gﬁg
HIVeRtiRD iee D"@GWPQW‘@ﬁP‘%‘B RPN compyizingsa {MIARBRHICAY <
ETERP P aunE s ForbRuR BPul pitSpnt pvention anda.
phappacalticdily aﬂ;eqﬂ)tablérm(cm]iodmmtm‘r cahéerpr esent
ay.cOvvRIcR) BETHRIEH & Peepaig By Mg & poMmABHEn o i present
Fri%@ntléﬁ%@lﬁ‘gﬁrr@i*CHll'uBhﬁér'@Qiuﬁéﬁﬁ SBYalRK ickridrs, diuents and
different stereoisoneric forms (e.g., enantioners and

axcipieatopeowell ik)'lOerth trogerskdliatkin thﬁa:trt and include materiais

BT B8 RS e, PRl et S Ble UG o it potymers,

Rydrophitie drfrgfd@@;ﬁhobf@ﬁiawha)g, gaammoilsrrsmtrmteswaterr amchthe
part_is of the present invention. In additjon,
@fee he pertician emiehBluerior axcipigptdied wil d&@&nd pon the

PERhS ARy EEATIG R In€ Kb i e 1 it e
being lappliedd Snivents asedeneraily selectdd baged 08 solveots r ans-
;egggfifzeg%ymgclarlsoﬁs sE]lln)a(é in the art as safe {éﬁﬁ%)% 1i)lc?eia'rtliministered
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 include water, ethanol, propylene glycol,
polyethylene glycols (e.g., PEG400, PEG300), etc. and mixtures thereof.
The formulations may also include one or more buffers, stabilizing agents,
surfactants, wetting agents, lubricating agents, emulsifiers, suspending
agents, preservatives, antioxidants, opaquing agents, glidants, processing
aids, colorants, sweeteners, perfuming agents, flavoring agents and other
known additives to provide an elegant presentation of the drug (i.e., a
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the scope of the invention. ' 20 Di astereoneric

m xtures can be separated into their individual

di astereoi soners on the basis of their physica

chem cal differences by nethods well known to those
skilled in the art, such asteby chromat ography and/or
fractional crystallization. Enantioners can be
separated by -converting the enantioneric mxture into
a diastereoneric mxture by 25 reaction with an

agpnyinat of theblrewnt inveatibw er phaposkrliical @mp@dﬂ:ﬁr&thereof)
auxi || such as .a chiral al cohol, or Msher'
N 6*.14 w@%e reappsiuring of e PhrnRaisayReret (hﬁ@l med!cament)

conver t’r'h'é%ﬁﬁu%taon?)?%k%ey Giddled Ugmﬁwn\’fél%{ﬁ{al dissolution and

di ast ereoi soners to the correspon
emiNihggrecaduradks &or sxaraplef, thmbukajrpglsubstaobet(ltm compound of

PR Bltssrb eslion b used tomhob ranbieithie. gampley with
t BicyclodeRttn @@nva@i}é i bﬂi&ﬂéw?ﬁﬂc&lhﬁl%xaﬁ&q §§é’k§@% ?%s%ed in

use of a chiral HPLC col um. 47 e co
pﬁe%@iﬁbla seleentiio thenprgsence of Dnemnsmf.brealfébb axcimehts dascribed

S Tk Toialinu b REE brERt yERbianl i SRR Rarfhutatad;ipto
| phammuim@at b@éageff@rmﬁ‘l/@??d\ﬁd‘e Qﬁ’@a@ﬂ?ccﬁl@éﬂéb@&d@ég@of the

and unsol vated forns is al so possible

i fELSr adiiagve the gatientpnelggant and @aSlb/r @@mieabia@muqtn

oY e V8 g Bp b PH OFE k8L Bor B bl ey
lee peekaged inud oarty of ways ideplendig @pdrothd metbarusddfor
di fferent ergj.es which are

uctural isomers f n
@ﬂﬁ Fisiatag the deid, Generelly, @h@rtujfe teaidistabutigroincludes a
B DR Rl rcRi A frdi e er e Ramyation ip an
ragprapriste foom. Syitabteosnntainehs ase well-dknewal todhose skilled in the

1 BB TR S SR 8 s e (It 9 diple) Phenets.

Ryrpodies, pleBlic Bhgs dhetabeyiRris L41R ke THL %ﬁ'ﬂémer may

Val ence tautoners include interconversions
Buiigea |t@fiﬁlp@f-merESmmblﬁgeoWengntsndI@cwe@h gccass to the

FRRIGNE ¥ o bR, IR BB BEE B6fines s spppited thereon a

labed ihabdeddribels thée bontentseonbei ciintsihenhThé labebmay also
lindc LT (Ie %%lpréponattg %rsé(?nlngs

The present invention further provides a method of treating diseases,
conditions and/or disorders modulated by cannabinoid receptor antagonists
in an animal that includes administering to an animal in need of such
treatment a therapeutically effective amount of a compound of the present
invention or a pharmaceutical composition comprising an'efféctive amount of
a compound of the present invention and a pharmaceutically acceptable
excipient, diluent, or carrier. The method is particularly useful for treating
diseases, conditions and/or disorders modulated by cannébinoid receptor (in

particular, CB1 receptor) antagonists.
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recited herein, but for the fact that one or nore

atons are replaced by an atom having an atom c nass

or mass nunber different fromthe atom c mass or mass
puBer--usdal |y found in nature. Exanpl es of isatopes

that can be 20 incorporated3®nto the internediates or
conpounds of the invention include isotopes of

hydr ogen, carbon, nitrogen, oxygen, phosphorus,

sul fur, fluorine, iodine, and chlorine, such as 2H,

3H 11 FPEjoinargine@stigdtionsibave indinatebihat thetfe)loding diseases,

" et POy EBurE B Bt Wi rBibid debfor”
I nmagom@ts( 8afihg d{SS@eﬁ@ang/ IR eating diBoriaradtbrédia) and

are useful in conpound or substrate tissue
d| %lﬂ'mahtweﬁhtd@%grsconml {e.gt.g@dpction in calgriesprdfood intake,

p r e épéae%tféof E‘t’ PR %ré&:é% é’%%%ﬁge‘iep@?iﬁ'% ﬂt‘\gﬁgi"%ﬁf ession,

dempolaaﬁlsbrdefs paychbsds, sshixebhtatia Qibhwbbalfﬁmr(ttﬁfns,
i sot opes,such as deuterjum may afford

c SFUPRI ?ﬁsﬂ%?&&@@fq’-éelamf@&mr (e Qqnﬁigtmeérﬁig@% aveidance,
3G FRLADQl ?e§.s'i Pof dd&g i Zhd rﬂo&%ﬁ@ﬁ%‘i{lcb? cﬁhgﬁiﬁned Dplace

hal f - I|fe r re osage requirements
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Iabeled compounds of the pres I nvention ca
g dplaacgo abuse (pigermelting addidtiooncessation @edime:bpendence

TRk AR e e, 8R0S0 98058 BT8R i bace
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r eagent Conmpounds o t he pr esent I nvention
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oAt el oM N9 Sk B R R e ..
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|§I3bﬁaﬁared by m xing a conpound of the present
[ nventA

Sui t ab g&:ﬁﬁ%w:pi a{:érh%gng gﬁ@ preseft | nvgntlon described herein

are useful in treating diseases, conditions, or disorders that are modulated
by cannabinoid receptor antagonists. Consequently, the compounds of the
present invention (including the compositions and processes used therein)
may be used in the manufacture of a medicament for the therapeutic
applications described herein.

Other diseases, conditions and/or disorders for which cannabinoid
receptor antagonists may be effective include: preménstrual syndrome or

- fate luteal phase syndrome, migraines, panic disorder, anxiety, post-

traumatic syndrome, social phobia, cognitive impairment in non-demented

individuals, non-amnestic mild cognitive impairment, post operative cognitive
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15 excipients are well known to those skilled in the
art and include materials such as carbohydrates,
waxes, water sol uble and/or swell able polyners,

JLydrophi.li ¢ or hydrophobic materials, gelatin, _QilSeeo.....

solvents, water, and the |ske. The particul ar

carrier, diluent or excipient used will depend upon
the means and purpose for which the conpound of the
present invention is 20 being applied. Solvents are

gdeding| Higoritre essociatgleditio impuitive iehaviosits (michexd, disruptive

|| d th t
DB SRS eI e §anEr SecLtke EPadent <
gl rBoEmbR tie cﬁ’éﬂ#&@#és cBRHY ﬁr&ls%raé'ﬁﬁndl@ﬁ oppbationd defi ant

t. er non-toxic solvénts that are soluble or mscible
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(e BRtsachs Y= R0 SRisn), SRRl AP fi Efpone

le%é\ﬁﬁdﬁ' (814l WibstEte e, Pa}apﬁmua@rmudogemmmdmhﬁ efrfel
stabi lizing agents surfactants, wetti ng agents,

| impulssaeonttpl sgaiders (e intermditene explpaivaidisprdag ddppiomania,

SRR Pt L PPl P

pUTsNe g aes chidriv %tﬁql@ APeirdriiepseku H?Sfuactldxm pwmales
addl t ives to provide an l?ant present ati on of

et prematureciaoulainpb Hesua x%%weéaﬁ%mﬁlﬁ%eﬁﬁomﬁrapf

TSP 9SS BEirosRigBhtehl pioment
rdisordans rsp)nal cﬁhiemjwynﬂdamﬁgem%thmgedﬂeal prespaUsesystemig.g.,
conve ? di ss | uti on_and, m Xi n rocedures. E
PR sTDRe. MiRdgeReTative disneses br BXC Gl ig QNS
td?&d}s’e%f](%rﬁ éﬁc\,’@ﬁﬁdhﬂ oP'i'ne?{u"i’d?hég é&falé@rs@u@fr dididers (e.g.,

conpoun conpl ex Wt cycl odextrin
dbrdmimsm)eaud ‘diatbages known conpl exation agent)) is

di l.xed bl |V ' h f
one. or! Ticrepeadiob f dreSRridRimich drlfio® HBBHARRrRY o o
At E0dSSadeievelkan e rarﬂgée(bﬁfr@ﬁ dbut 0 6 tb)/about 7,000 mg
ornul ated into phar maceuti cal dos ge forms t

mes e For asaduithweanheavingss body tgf abeut ?B karagiosage

I
han(ﬁ e\é&pﬁg}g ?Ut $ zatrgr?a%ggm?@al @@F‘H%qr?l on
fnaeright :attymoailyf mﬁ"aspt | ldaWeoer sane Verighditi agtma general dosage

variety of ways dependi on. the nethod  us or ..
FehaS Mache Feslired St HBRT e, 08 ANg WAIGEOTGe subject
Blefd fr@MebiCthd MtdniRFrotite 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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cont ai ner havi ng deposited therein the pharmaceuti cal
formulation in an is appropriate form Suitable
containers are well-known to those skilled in the art
and include materials such as bottles (plastic and

gl ass), sachets, anpoul es, Sl astic bags, netal
cylinders, and the |ike. The container may al so

i ncl ude a tanper-proof assenbl age to prevent

i ndi screet access to the contents of the package. In
adaelude administegoacampeunts of theppreisertinvémnticroin confifination

I [ th { ent f..t t.ai .

g olber P el B AP a L e L "Rl RGe.  he
prptsembceuticanagrts fthﬁttrh? bBR¥dde eombirRitidAdviet the compounds
treating di seases, conditions and/or disorders

it iheapeesenlinvantinibinabide andicelprsily agentaysnthsas apolipaprotein-B

neeGephEfbrd DNt Ty Qe Y Tel BB e BTy e
ambORt4 agorstspomslengdiokinihb® (QCESANdgonisteetdreanthe Peuptake
pharmaceutical conposition conprising an effective
atrflibitors (such aosipuliamming), syepathesdmelic agents; Baadrmengic

C ARG Aty Qo8 seedtor FEF e 18ken A pliRbrrihen
dimredarsyie-stimdlatihg tormoaé eecsliicopanEibgs, BT @FREpR agonists,

cannahi noi d receptor (in 30 particular, CBl receptor
a

RicepeentEing finrmang antesenisi§alepindthesVB pratair)ateptin
(FRAE0CbN A, Lt ite e AR AP Y rviors suon

aas dfmtiysralipstding he. cisiat)]ensrdctic @genty (8geh @std bembesin
di sor.dejr anoreﬁi a,, and . buli m(g%, V\tgi rght_ | oss or
cBIRNIEY: Rleuigpepfidenyerenior Antagaiisty tyrondeticagants. s
adehyRiro8MBREIdsBra HE BF %E,Sdn%’la tt%!?@éf', MicoBSRES RS C8ptor

i po agr | E

atypi cal depression, sorders, psychose
segreis o @mtagonisipaviesinalecepir entagunjsts, sulppagorsiikenpeptide-1

(56Bh: BB BN e ioTebBicantels Rlistia roling Favailable
nfesrptReerienct Peelrhasstiticay) ¢t PTragftowd, ReA8A Fedeter &

sub%&?ance abuse, addictive disorders, inmpulsivity,

dpamhla Comnagy( Einginnadi, Shho humsnsagoudidelated @mtaité@@RP)
ARENR A ToLEb 0 EPHIRE i Bhnd D 3HEABE Bppgists o
oo ST o e -
cess 1 on an r..depen | udl

O3 % PRty isting fhe preterpad agpaisaiet faith beraiamiewoare well

known, or will be readily apparent in light of the instant disclosure, to one of

 ordinary skill in the art.

Especially preferred are anti-obesity agents selected from the group
consisting of orlistat, sibutramine, bromocriptine, ephedrine, leptin, and
pseudoephedrine. Preferably, compounds of the present invention and
combination therapies are administered in conjunction with exercise and a
sensible diet. X

Representative anti-obesity agents for use in the combinations,
pharmaceutical compositions, and methods of the invention can be prepared
using methods known to one of ordinary skill in the art, for example,
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snoki ng), denentia (including nenory |oss, Al zheiner's
di sease, denentia is of aging, vascular denentia, mld
coghitive inpairnent, age-related cognitive decline,
and m | d neurocognitive disorder), sexual dysfunction
in mles (e.g., erectile df¥ficulty), seizure

di sorders, epilepsy, gastrointestinal disorders

(e.g., dysfunction of gastrointestinal notility or
intestinal propulsion), attention deficit activity
disiuitgenine aBRIDE prepatachap descritiesdndbs. BRatl Noy#e929,629;

PRI Py BiPdhreldR FRPIBHIIT YR Aot B 3782 614 and
di3sE525888; dheHista®tan beprépsRUdsRy SedchiBbd ¥ €. SOEH, NRd

by cannabi noi d receptor antagonists. Consequently, the

c

S H92Q,885; HPA9&HIT; BRI SR4LE74.i Al O thenabeveerecited

B Batep e RO PABA el Mt IENE (o tho ¢
t her ap@ihércsuitaphs peahiauisitidelsyentethab aiesi e afilisistered in
di seases, caondjtions and/or_ disorders for which

c SAmEmatienavith hegaropoundsefdhe sresamnveation frdydes agents

. hll ore |

OeelBAed P LEEPBERLS shio (6. RicHine rBbepIbEbSftal BIGES,

t bapnopiorchgyootitide, (adsuckadwip bntércthe degienamesZyban ™) and
HeAlE Ehieedineniperamans aopuBio sel Siecyle SrgHaiarlo.o-
decLi . . . ; ¢ A
popiarTnergl BREAR, SuB SRSHRIpHIne] AP et (6.0, Ritain™,
(EtrgtteradixCongerter anb Adderad¥e and agentsriottreat alcoholism,

PBBEE PR alabpliste (€ BrERpedaaphBudina tog
dir Srene Red/ig™) dpel iifldidife)ParkaRinahi (hikoMnsWiehddr tagd
ant | soci al ?ersonal ity disorder di seases associ at ed

vHadeIamse e akélseﬁ'&la f\moagesmqre.sg € (alsoderoantundesise, |
Apicitianhe Eanflas ), fin B, 2880t BE et 4RGSR Rewal

dyeiitonsnnay alsaybe reradminisiéred] sgitcad bgarddibrghines beta-
t,ri ghotil | o,gani a)),, obsessive ¢ ul sive disorder,

dledisre: Ianidig. c8 wm%.éa(eaagfd £OA @abgReNiN nal es
_J(ﬂehﬁor&mmprﬂ@atu%gﬁt f‘dr%géﬁtﬂﬂibmls' réfé&mg MRS D
in f 0 sleep(pe.g., F

emal es, disorders eep apnea),
sembingtioruwit behavioraldbetgpydndtiding sucheaoemponents as

%@Wgﬂ@ﬁéwﬁgﬂ%%@%gftﬁe}a%y E:ggnig\?enggﬁav%rai %rggﬁtgn% referral
to self-help groups, including Alcohol Anonymous (AA). :
Other pharmaceutical agents that may be useful include
antihypertensive agents; antidepressants (e.g., fluoxetine hydrochloride
(Prozac™)); cognitive improvement agents (e.g., donepezil hydrochloride
(Aircept™) and other acetylcholinesterase inhibitoré); neuroprotective agents
{e.g.. memantine); antipsychotic medications (e.g., ziprasidone (Geodon™),
risperidone (Risperdal™), and olanzapine (Zyprexa™)); insulin and insulin
analogs (e.g., LysPro insulin); GLP-1 (7-37) (insulinotropir'i) and GLP-1 (7-
36)-NHz; sulfonylureas and analogs thereof: chlorpropamide, glibenclamide,
toibutamide, tolazamide, acetohexamide, Glypizide®, glimepiride,
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trauma), stroke, neurodegenerative di seases or toxic
or infective CNS diseases (e.g., encephalitis or
meni ngitis), cardiovascul ar disorders (e.g., 15

thraonbosis), and di abetes. The conpounds of the

present invention can be adw@i nistered to a patient at

dosage levels in the range of fromabout 0.7 ng to

about 7,000 ng per day. For an adult human having a

body wei ght of about 70 kg, a dosage in the range of
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t he resent i nvention can be used in sustained
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ot her pharmaceutical agents for the treatnment_ of the
dﬁ@é‘% astagepists; tghéfragonaaniammaﬁswlpa@m%oms indipitors;
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mnisterin eprése
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agents are al so provi ded. Sui t ab har maceut i cal

dgbmtgr& (e:4., AaRolrmstal. @!yq:qgeéwh%pap%asamnhrbﬂqﬁ% sorbitol

AR nh R SRR bINEEH BehBieHFe 1 (vHE-1)
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trpdsfquﬁlb HOH O AIMB-HA ABURRse GHSIR Jé%g%éﬁé é)rfPress:on

adrenergic receptor agonrsts,
rm}mbrmoa @@BFH ishibitos adbileaacit sequesterant, rmfbrate an ACAT

| h |
TRBAM A Silarg St e RIS R EBchadt Srtiimd e
@ahmmﬁgfoﬂhé BRideMmt Iventick nidyPhi86 Bh. adriiidtered in

~ combination with-a naturally occurring compound that acts to lower plasma

cholesterol tevels. Such naturally occurring compounds are commonly
called nutraceuticals and include, for example, garhc 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 0.0601 mg to about 100 mg per kiiogrém
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anal ogs, leptin receptor agonists, galanin
antagoni sts, |ipase inhibitors (such as
tetrahydrolipstatin, i.e. orlistat), anorectic agents

.(such.as_a bonbesin agonist), Neuropeptide-Y_receptor. . _.

ant agoni sts, thyrom neti c aggents,

dehydr oepi andr ost erone or an anal og thereof,

gl ucocorticoid receptor 15 agonists or antagonists,

orexin receptor antagonists, glucagon-Ilike peptide-1
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e afon ih& Kt Qe Hl sty Htiot Beine.AdairgEs and the
sdikef a'hetudmrmnab@h eRdoRicR Rl bs éﬁaqymmél do péshﬁa

in light of the instant osure

rea% a par ent
t §2 P‘Féa%f atignt [snalpg welliwithin the abilirof orespleardiniary skill in the art
phﬁfriﬁbr@g b‘éhgfﬁﬁlf%eqnﬁéhfryiﬁagggxt s selected fromthe

gr oup consi stin si butram ne,

br onroc Acpoiidireg tcetﬂmaﬁethmds dfens invenaos, a com{)ound of the ?resent
pseud hedri ne., Preferably, conp ounds  of presen
Sﬂf?'g AT Qr?@mla'aﬁmmai 7 éﬁrrménﬁmf dhe preseadinventior ead at

T
clorrs ﬂ‘éw@meatmemhammw mdigé fmmpbalgjglaﬁlﬁ%e@tmél
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in US. Pat. . 629; bronocri ptine can
RRasky agent, ru@@ma weptm partisl agenistNeBHIBagsa:, Bégarmhibrgic

AR S bipR SyBbonih Fhay B 20miR SR8 GineE seialaly o in the
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are in rat herein by reference
@Epn Recorel Hawevaayf the subisatibsing treated Is unable

ooy %*s'gﬁlﬁggﬁﬁm;@@%a@és bR Uhossicere
f8iyderal og ransdernaadmiaistyation may bealpprgsriitat s,

According to the methods of the invention, when a combination of a
compound of the present invention and at least one other pharmaceutical
agent are administered 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
additionat pharmaqeutical agent can be administered in any order. Itis
generally preferred-that such administration be oral. It is especially preferred
that such administration be oral 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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bupr opi on hypochl ori de (al so known under the tradenane
ZybanTM and i o nicotine replacenent therapies),

agents to treat erectile' dysfunction (e.qg.,

dopam nergi c agents, such as aponorphine), ADHD agents ...
(e.g., RtalinTM StratteraTM ConcertaTM and

“AdderalltM, and agents to treat alcoholism such as

opi oi d antagoni sts (e.g., naltrexone (also known under
the tradenane RevaTn) and nal mefene), disulfiram

(al so Rocomdingnddhe hirghdds bf hedneerdiofy) bajongsolid, ofahd present
acanBéH(’)sat e aI so _known under the tradenane
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(NeuronflnT Tretrrent forr&ﬁﬁxhollsmls referably
SR RP SRR AChordigt, SRR Yol IRErPrBRABAINETHION 31 apy

. étﬁhbiﬁbﬂ@n SHE DeCRIMMARE LS t@% pdTRint g@@@@i@g of RRHINGR Hny
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tepryen omilq:sa@ restigs transddrol nparantssalk [foAampta.mt(aM@hous

T T AT R AT

fihtravaditdl clobsfecl=pipid epowder( BirfddeaT 61 am@ Qe BudcYE or

i nprovenent agents (e.g., donepezil hydrochloride
(Mg &ipsage fpin.ot her acet yl chol i nest erase i nhi bitors);

ot oSS ARELTR RIS g R By ncuce
(p@mvmmoémhcaIIyracsppaablmﬁen(eFﬂaWué&ir’fmqa@duslb@m@ﬂs ne

( rexaTM); insulin and i,nsulin anal ogs
1€ 6'°Pﬁs §Rensioas poremilsions, @nﬁlsﬁwrﬂﬂmmaﬁrs fqr and
féEoﬂstﬁlﬁlﬁﬁpﬁﬁ%teHézin e&!ﬁﬂl@ SUlutbRa Dr e?él?@%gg mples of

her eof orpropa gll
itaiz!&mqj,@oua@mg‘rmea;nedas c@‘r;qms pr déﬂel)ts (gdcluum:g soldents

n“fegﬂ??a'r?# ﬂ'slﬂﬁg H']ﬁ?‘%fl | %&ﬂ Oi-r{?%{ é‘ﬁ%@?f%ﬁﬁ dhyeol polyethylene
lg c@awdem@ls anmtﬁélmke)z 8liiablé ﬁﬂﬂiulré’@{rrbre@re bégétbs%l &ils (such

azoxan ef ar oxan, f upar oxan, ot her i hsu
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| ugosi dase inhibitors: acarbose, mglitol,
aﬁgsmi?%‘ @I‘l meubsgeof surfactants.

These compositions may also contain excipients such as preserving,

wetting, emulsifying, and dispersing agents. Prevention of microorganism
contamination of the compositions can be accomplished with various
antibacterial and antifungal agents, for example, parabens, chlorobutanol,
phenol, sorbic acid, and the like. It may also be desirable to include isotonic
agents, for example, sugars, sodium chloride, and the like. Prolonged
absorption of injectable pharmaceuticat compo,sitions can be brought about
by the use of agents capable of delaying absorption, for example, aluminum
monostearate and gelatin.
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of concurrent therapy, i f anyte and the frequency of

takre &alwm stpafaie, eagnesium stearpte, splid pplysihyirns ggols n
D&y 837d%ns ARSF @ftpﬁ'&s%@“chggﬂ@k and tablets, the

ar rrace [I ca agen e range rom a

‘ﬁ)@@k forms manbelst coffprisg ufferingl aggndsn . . - - - - - - -

bod h f h d
abouSiBagPestamyota sinlarypemay A R eferabﬁlqrfah?soﬁ

R hdr@Gined geMtinBipsis tiiyg sﬁ@l%)é&b;erﬁ@ﬁ? lactose or milk sugar,
as well as high molecular weight polyethylene glycols, and the like.

Solid dosage forms such as tablets, dragees, capsules, and granules
can be prepared with coatings and shells, such as enteric coatings and
others well known in the art. They may also contain opacifying agents, and
can also be of such composition that they release the compound of the
present invention and/or the additional pharmaceutical agent in a delayed
manner. Examples of embedding compositions that can be used are
polymeric substances and waxes. The drug can also be in micro-
encapsulated form, if appropriate, with one or more of the above-mentioned

excipients,
Liquid dosage forms for oral administration include pharmaceutically

acceptable emulsions, solutions, suspensions, syrups, and elixirs. In
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variability in the general dosage range may al so be
requi red dependi ng upon the age and wei ght of the
subj ect being treated, the intended route of 5

adm ni stration, the particular anti-obesity agent
bei ng adm ni stered and the 58 i ke. The determ nati on of
dosage ranges and optinal dosages for a particular
patient is also well within the ability of one of
ordinary skill in the art having the benefit of the

| BgHRBh tditise bospoend AEthey siesgnt inveitionnatthe dendfinatioe, the

i nvention, a conpound of the ;iresent I 0 inveati ﬁ_'n or h
a ligeieislasage dpmbmay B IRert gilueie COFERINY USHY dh &R, suc
a it . o Lo
adniier o Rk 0GR, sl BNho IR aR bhNadTR T
preeimpid) leghyl mldohel, isopropyl sdcgiiody ethylearberate, ethyl acetate,

" BEBRL ke et PropfiEns BBEEh 1R Bfere vl
alirh&RskorismBehsls ﬁh@r EBASHE deePbil, JIAMANLE ofl; corAgermliail,

obesity agent, nicotine receptor partial agonist,

ADHD
aglive oil dmstoriale sesame agedtoil and ibgilikel ayeesgotateahydrfyriuryl

o2, BB B SRR Rl eflhy ol o s o
ognaeadbstaticebeandthd i@, such administration be oral.
However, if the subject being treated is unable t

swal | ofesiglesshgh ingrhiliats dhP sRMROsHioReTan 60 RII9 e
oG RIEE 3P0 B i BB GB0R, BB ERRE B6 R i pqants

WEWbem(ijn;f,fﬂhhﬁrimg]\wﬂt;b@fqmm%@ts;onbi nat: on of a
conpound of the present invention an east one .

ot her FHEPRRRIQAR, I aﬂgmagéﬁﬁheap@mgeﬁﬂﬁ PE{*@ @&Sﬁagm'éﬁlqn or
s St r i 0

S rEaNER ek A LoRfprIERkh g dhorkd g 2 ethoxylated
gisoetaairylyalportelds pobaxyathviene sarbitelaricasorhian eistarsat i on,

a _conpo ,of t resent invention and th .

S OB clfosl, BR b RN BEE. sidHiopite. aasgacgr
agyd fbdatanth! of MixtGRRBVThbde BiledtancRy ahiahe tikeh

adm ni Stration be oral. It is especially preferred

that sGempssitions Ser rectal or vegipehpdeinistsition prafrrably comprise
2R RERAEE e Ban HEreBRREER) KGR dtpdfil biffg prosent
sipqestion et & ordtieatashinivith stitatle eondfritethmhexcipichts oycartiers,
Sgura% gst cggoadi)atfte%f Sgityethr{f?énheogliéoﬁcg a suppository wax which are
solid at ordinary room temperature but liquid at body temperature and
therefore melt in the rectum or vaginal cavity thereby releasing the active
component(s). |
Dosage forms for topical administration of the compounds of the
present ihvention and combinations of the compounds of the present
invention with anti-obesity agents may comprise ointments, powders, sprays
and inhalants. The drugs are admixed under sterile conditions with a
pharmaceutically acceptable carrier, and any preservatives, buffers, or

propellants that may be required. Ophthalmic formulations, eye ointments,
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According to the nethods of the invention, a conpound

of the present invention or a conbination of a

conmpound of the present invention and at |[|east one
addi ti onal pharmaceutical agent (referred to herein as
a . "conbination") is pref¥rably adm nistered in the
formof a pharnmaceutical' 5 conposition. Accordingly,

a compound of the present invention or a conbination
can be administered to a patient separately or
tpwﬂidne,ranmscant)onm\msm irdendedioes inclststed) within the scope of
hansderrml arenteral, (for exanple, intravenous,

?Pé?ﬁ?é‘&tﬂ"&“? OBr subcut aneous) i ntraci sternal,
i nt r avgg ﬁ%wunbrﬂdré@%rphts(?jé%@hbe ekérgbr esmadtionsy @dkages,

(for exanp er, ointnent or drop), or buccal, or
i edC.risef! foﬂmggma@ranm\@lﬁm'ﬁbﬁé ad@ﬁgstsﬁ!}im thefggmpounds of

Ra PR Ve IR saBRaR IR R ol fF eUfifounds ofthe present

Neverlienlith anti-vbbSinsagerits taAND éffébiedsumﬂ!?mnrmmsorauy (e.g.,
emul sions, and sterile powders for reconstitution

|Wiﬁle§tf@m] | e injectable solutions or dispersions.

Exa”plﬁar%uétls?isé"b{)rﬂ% n&%\’ﬁ%‘ére?@ IHQQWBPéombmatlon of

carri ers or uents (rncludin vents

\aed:nmj)@aid ?fﬁhbt Lm‘lesavatlwentmmﬂm Bn apmcl;hdsﬁy @gen’pgsl ene

CO e ene cero { )
rinisterosy n% 49@&3% elvegt et@ﬁ@b{ 5 g6y dose
Qhétv.ggeh@.sﬁéﬁgd 54 Snifizd AbAwash UbbuB BT Afd BbBM

d| ty can mai nt al ned

éx@(vﬁamg/kg)gf Ity welghhfpref&rablwh@@vm abagt 301 Iami abaut 300
tng&[k gal ntenal_gce of the required particle size in

QEBo persions, and by the use of .
surf a@cﬁ‘ﬁbﬁnen’fg% LoMPIRARIGiites pradyit veAtieR (draddmbination)
excipients such as preserving, wetting, enuIS|fy|ng,

sau he eded imthexdiinitirg watenamthiaba therapettic gpgage shihe

EPRiFRTPS oo Wt (5 FRAY Wt MnBR7, e B6BEBhY RaRbe
Hﬂégl%xm‘a@éd l?ﬁ milw c&hﬁdniigk | tmtémplrdtﬁwagmg the }ﬁdsmmbl of ? ligoid) weater-
acj an e like may al so be .desirable
satublpieoncent@te (SUChRs B anJéPU%ﬁ%!Hﬂ% of §d§9&?§3°'§9!ﬁ sb)-
chl or &ﬂve%ﬁﬂ?h:?cb Bun ro‘?'tl?é‘ R enfiPvRhibA gdhg:fmbmatlon)
i nj ect/abl & phafmaceuti ca corrp sitlons can r ought
eboaiso Iy attied directhy toedrj;merf&edpaﬁp)amre opiin the foyinnef an animal

geéqd%LP ! '_lé)rﬂen{, Qiso reterr e(? to 8s %r%rréH‘lr& on3 gorﬁr@erllﬁratt haﬁr%n%g %r
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 meal,
cottonseed oil meal, linseed oil meal, corncob meal and corn meal,
molasses, urea, bone meal, and mineral mixes such as are commonly
employed in poultry feeds. A particularly effective carrier is the respective
animal feed itself; that is, a small portion of such feed. The carrier facilitates -
uniform distribution of the compound in the finished feed with which the
premix is blended. Preferably, the compound is thoroughly blended into the
premix and, subsequently, the feed. In this respect, the compound may be
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water.

57 Solid dosage forns for oral adm nistration include
capsul es, tablets, powders, and granules. In such

sol i d dosage forns a compound of the present

i nvention or a conbination is admixed with at |east

one inert customary pharn#teutical excipient (or
carrier) such as sodiumcitrate or s dicalcium
phosphate or (a) fillers or extenders (e.g., starches,

| act ose, sucrose, mannitol, silicic acid and the
uudpe)sed(or)d:ssomm N4 eugable{nly aebisle/shichgs seyibearoeik corn oil,

BP0 B A B T s

| W‘tﬂ tﬁ@ %ah'lelfe)t’ willbe aﬁbr%bi&i&ﬂﬂﬁﬁ igprRperiicns 6f @mpound in

agar-agar, calcium carbonate, potato or tapioca 10
ﬂtmccmenuage aleccapahle of widexvarialionginse the apaiatof the

Egg@%hng ﬁ‘@ntgmgh%gfleaqtﬂ%ﬁy gﬁlgaecijﬂstéﬁwjfﬂ%tb@r{he appropriate
9Ftﬁwrmsﬁdaﬂ regfﬁi{% ﬁ""ﬂf mECf)ééd {& obtain ?;Ms&ed devel afconmipoond.
conpounas an e |lKe wetti n e.

ce?;) | Highepofency gpye%mtaﬁteﬁmﬁ)s%&le&ld@gdwg&@rfseé "R%Ufacturef

w"tb é:}rggﬁﬁa{cf%ﬁ%?a;ﬁ?rgsb” Can%ds\)?)(sah%?fflﬂﬂﬁ& Bﬂ'letcrfg?%alnl% , 85

abemmid%bdmg tmpradncet@mceh&atedmuqulmnem mplichnare suitable
i e AP S SRS BREES JhB bR o aioc
%ﬁ&rﬁ? @@mbﬂé{ eAlté’rﬂa@%ﬁﬁtsimh%@nbenﬁata@p@;iplaﬁén@fmay

asim ype may al so as fillers in soft or
baradided Iduedtlgw the feeddpgubdycaia mugﬁmmaﬂy @ﬂlﬂr}ﬂeénﬁmsw

585y W Bl e B« A D e
pRendsn.! q’h&ﬁn&ﬂﬁ@s ¥ve Hﬂhbﬁ ﬁl%( HiERERESY skdBstd procedotbs,

granul es can be prepared h coatlngs and shel | s,
sudthaadn atwir shelclgntiag do gnsuredionaegen®@iy. known in the

2l so BB 5 B8bd o8 BRIt g 1R B eo T hevied
REKB QY RAsafe LRiforAfitysfatietribufior ehihectonpolird atioss the top of
addi ti onal pharmaceutical agent in a delayed manner.

ssed fgedenbeddi ng conposi tions that can be used

are B%Kﬂgrﬂlﬁé URgts ?Bm? %ﬁ‘e fﬁ@ eaér H 1Sy E‘lé%@ﬂe?bﬁﬁon
be in"mcrg- encapsu orm ﬁ prlate

ané farimpoowing learh mesh do &t retic armgehere ¥ pperated 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

The preferred medicated swine, cattle, sheep and goat feed generally
contain from about 1 to about 400 grams of a compound of the present
invention (or combination) per ton of feed, the optimum amount for these
animals usually being about 50 to about 300 grams per ton of feed.

The preferred poultry and domestic pet feeds usually contain about 1
to about 400 grams and preferably about 10 to about 400 grams of a
compound of the present invention {or combination) per ton of feed.
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30 Liquid dosage forns for oral adm nistration include
phar maceutically acceptable enul sions, solutions,
suspensi ons, syrups, and elixirs. In 58 addition to

t he conpound of the present invention or the
conbination, the |liquid détage form may contain inert
di luents comonly used in the art, such as water or
ot her solvents, solubilizing agents and emrul sifiers,
as for exanple, ethyl alcohol, isopropyl alcohol,

et hyl Foapzoesies! adniigistratien at aninilsidhe gomplobiotsof the

R R B Gy R PRABR i brogbygt PUEIEG o pesto o
o helledlpshictbred £05NingRaM, Aslially Ghdétaneiskin sfRtAk Glead
ol I, sesanme seed oil and the I'ike),” glycerol,

tartacdiof thepaniral ity whichi inoleaise iplsianemegt deposiignand and

fatty acid.esters of . sorbi Lro mxtures of  these
bitveledt R hedl i RE Pl Riselonly ek ner

di | uenh genkhd, SaRRRTAKddMinatiohIvalved infisction of a sufficient
exci pients, such as wetting agents, enulsifyi

d
Anpui@f egcameend of bigdresentieventionsr Pﬁ@',biflﬁﬂig*%) to provide

F umi . : L )
355 AR B Y 208051020 e o280 o B8y iir g g
ﬁmr? ;f)r@:fért’@fj dogaégu fos eposligplewﬁ*ie: @aﬁlgse lshee;l),egcmts arr:dldomestic
et hoxylated i5 jsostear al cohol s, pol yoxyet epe .
GBI ipithe renag phremaRa 6,0 torﬁ%q@érﬁﬁﬁaﬁﬂgﬁarveo%od} weight
fldrik 0se, al um num et ahydr oxi de, bentonite,

agar-4dgar, and tragacanth, or m xtures of these
subst d&tasts foramdations darkiee prepampd by tdispessingrthe doglin ar

BB Rbe D S aP L5075 Bl 0T g i gom of o
¢ nd of the present 20 invention or a conbination

w th suitable non-irritating exci gi ents or carriers,
such &elletzcontbining:an effecijvs aypuntoiyd gempoynd of the present

. oh ol o
SRR BPH oA R ug o oRpiBaRT B8 R abared by
tdaptirihgrLcdmbbund of tre presbrtimoentitrobnedmbimatidn withea dilyent
rel easing the active conponent &Ee) . 25 Dosage, forns '
£Ueh @§EbeWaNRaTNURs WeXeAn@ the ,@a%ma@%% SRR as

PGSRl a0 o O €] B S P B!
poogesisse oi ntments, powders, sprays

it is, of course, recognized that more than one pellet may be
administered o an animal to achieve the desired dose leve! which will
provide the increase in lean meat deposition and improvement in lean meat
to fat ratic desired. Moreover, implants may also be made periodically
during the animal treatment period in order to maintain the proper drug level
in the animal's body. '

The present invention has several advantageous veterinary features.
For the pet owner or veterinarian who wishes to increase leanness and/or
trim unwanted fat from pet animals, the instant invention p‘;rovides the means

by which this may be accomplished. For poultry, beef and swine breeders,
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and i nhalants. The drugs are adm xed under sterile
conditions with a pharmaceutically acceptable

carrier, and any preservatives, buffers, or 30
propel l ants that may be required. Ophthal mc
formul ati ons, eye oi ntnent$2 59 powders, and sol utions
are also intended to be included within the scope of
the present invention. The foll ow ng paragraphs
descri be exenplary formul ati ons, dosages, etc. useful
fujilization ¢fthermethiodaif $he preseatiiviventon yicldmiesnet arimals that

conpounds. of 5 the prese i nvent | nd conbi nati ons

SORRERE Biedist sl wieRRH B Brae aRA BN on Wit h

ant i - gifbbdiheRBLot the Présdif ikfchEsh @fe Musirdteddy the following

non- or al Iés(te. 9., by injection). An anmount of a _

dorapanles) Hois 10 lhe Undessaed. havever.dhabihecsnbedienentsoldhe =
- i nvenL .

Iyt EBBARY bl B R el Rt RS mples. 2 cther

sktiatitns/berad evill be kaowhyedaprzentiallight ofthddndtgnidtiseosure,

that is admnistered orally town animl is between

4o one ob orsinagiy skiljBdke att, 000 ny/ kg of body wei ght,

preferably between about 0.01 and about 300 ng/kg of

body wei ght. Conveniently, a conpound of the present

i nvention (or conbi nati oEXAMBLESN be carried in the

o eSS ot . REE Sl 37 GoShl Svppeie
SRR CYRh SRR qurc@;s 'sBeh o maafigg S}i?'lghﬂééls@d.r(iwil%uﬁ@é,em),

preferably in the form of , Water- 'soluble
tancaster Syethesisc Ina{Wandham ey, AalogtOrganigs (Fairlawn, NJ),

SPBEiB8 AP E oSl kGBI, Bo6RIRA. T sdinc
wddeskien, RS, andtAstidFenees Rheamazeatical® {Lomddr) Erigharid)of
an ani nal feed suppl enent, also referred to as a

preni x or concerfiengral ExpgrigantabProceshgestrate of the

conpo [ ' ' :
oo MR sBeBE 3 e e B SRR Do TR0 00 e
front Varian iros, Palquilid, GA) st ros tesiperitaie #d{00samch566 MHz *H,

wat er, various neals such as al fal fa neal ,m@o te an, .
g%{’ Se) relative to

raspectively.c Gheprical shifis arefepressed ia peds aer

RN SofEAl ol BBl onc 50 R S ot a
follows: s, singlet; d, doublet; 1, triplet; q, quartet; m, multiplet; br s, broad
singlet; v br s, very broad singlet; br m, broad multiplet; 2s, two singlets. In
some cases only represeritative '"H NMR peaks are given.

Mass spectra were recorded by direct flow analysis using positive and
negative atmospheric pressure chemical ionization (APcl) scan modes. A
Waters APcl/MS model ZMD mass spectrometer equipped with Gilson 215
liquid handling system was used to carry out the experiments

Mass spectrometry analysis was also obtained by RP-HPLC gradient
method for chromatographic separation. Molecular weight identification was
recorded by positive and negative electrospray ionization (ESI) scan modes. A

Waters/Micromass ESI/MS model ZMD or LCZ mass spectrometer equipped
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enployed in poultry feeds. A particularly effective
carrier is the respective animal feed itself; that
is, a small portion of such feed. The carrier
facilitates' uniformdistribution of the compound in
the finished feed with whioh the 30 prem x is bl ended.
Preferably, the conpound is thoroughly blended into
the prem x and, subsequently, the feed. In this
respect, the conmpound nay be 60 dispersed or

diitisGlisern2 1 Hliquid hbbdiiMgesystdr andHirR h ¢06 DAD aaisisgbeasany
oil, corn oil, ~cottonseed oil, and the like, or in a

\F&tgﬁ ?’@%\"@Qﬁ‘ﬁ-c sol vent and then blended with the
carri fhe t(}h?é‘g]ﬁtb?ﬁ@ &%ﬂfo‘?&b%%‘?ohﬂ%%&rﬁ&g'?{gqgﬁé %\Ilfeggs

of conpoun concentrate ar€ capa
viscrited) the expectéd ntamaiiy natioivas lobsérved ifpproginhatelytte1 for

fak 1 d feed be  ad] d bl end; t
ot gB At anf G | e Roaninaan e gl the
i ' I | R i

m?erﬂ?%a?)gié ?aﬁ%nbgwst;lpgﬁgség by ? ﬁgdff%ﬁe_éélg%awlggf ﬁr er
wi t h flipdicel netatione yvere detarminaton aPaskinbhiraer i24 rdarimeter

d. I d i L.t .
BirIBhTEarB ek faerd it Maleion: HAY SainarBieBohig Drie 0. =
SBO PN 1 3¢ ety it aire o SHE PerdhEk O oflowp o
sbneamiation €t ¥, g/$00 miy; andaolveat.ed suppl enents nmay be

added_dij r ect to the feed to _produce a_nutritiqnally
o SnCaUTE ChiamSig bRy Ve bt Wih SHBPE Baler B Ailich gel

L I ; . ; .
F 0 e S ey RoBTI0L B A 4 680 By ™
@Iitﬂ:mgawd, Mdpinegjas&e?]luﬁﬁ;ssmdt!ﬂ B&ﬁa@fﬂhﬁdimmﬁltmj nc.,
ender,__t 0 ensure honogeneity. the supplenment is
Sggfgo%cg) ¥ fj?‘@s’%‘?‘?ﬂf’? Wﬁsﬁh'é- f'%%l?‘ Ghromategiapky was
j LT af j Qn of the
g%knm%cguggéighméttegghoh?‘/(‘-@%rﬁgb@??ggg’yrﬂeed. Dri nki ng
wat er and feed effective for increasing |ean neat

deposition 20 and for, | Vi | ean,.nepat to fat
ratio are gener?lg?_ar 'é’ﬁg&fe@% %e%a%s conpound of
PhpaPsRIeOL InteniRtiiate 6-Bhidio NEH-EhieriHe I PyHmidine-
aninmal feed to rovi de from about 10-3 to about 500
iﬁlﬁ@ﬂiﬂﬁﬂ:@dﬂﬂéﬁ‘nd inthe feed or water. The

preferred medi cated gu ni, catNt)§N sheep and goat feed

general ly i

NN ol

H NH

-(1A-1)a

S-amino-4,6-dichloropyrimidine (5.00 g, 29 mmol) and 4-chloroaniline

2

(4.71 g, 36 mmol) were suspended in 80 ml H20 and 12 ml ethanol.
Concentrated HCI (1.2 ml, 14.5 mmol) was added at roorrI temperature
followed by warming reaction to 82 °C. After stirring for 19 hours the
reaction was cooled to room temperature and stirred for 60 hours. The
precipitate was collected on a sintered glass funnel and rinsed with water
foliowed by hexanes. After drying under vacuum, |-(1A-1)a was obtained as
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25 contain fromabout | to about 400 grans of a

conpound of the present invention (or conbination)

per ton of feed, the optinmm anmount for these aninals

usual |y being about 50 to about 300 granms per ton of

feed. The preferred poul trysand donestic pet feeds

usual ly contain about | to about 400 grans and

preferably about 10 to about 400 grans of a 30

conpound of the present invention (or combination) per

t an o&ﬁwmumesbhcb(r 3@;93%} eSS (Bt @563; AHiNMRE moo MHz,
s of the present_inventio

CORSDRN3 67 GngFibel 6 ot T Hit RET) 530 6 I BTt 200).

a pellet and adninistered as an inplant, usually under

the skin of the head g or ear of the animal in which

| Reapeasiion of Ihmmem 2%@&91/&mﬁﬂ-f@mﬁlar5—6-mffdumn ykn

I'n genera _

#&¢s injection of a

suffici ent armunt ot-; a n’pour}gof the present
i nvention (or corrblnatltoNp ide the animal with
about 0.01 to about 20 body wei ght of the

drug. The preferred dosage O{_. pocitry, SW ne,
cattle, sheep, goats and dones N

wei ght of drug. Paste fornul atj ,
di spersing the drug in a pharnggedtically acceptable
oi | such as peanut oil, sesane 0|\, corn oil or the
like. 15 Pellets contalnlng an effective amount of a

conpound of the present ipygohpon, pharnaceuti cal
conmposi tion, or conbinati G‘Irq‘?ar}‘be prepared by

adm x|ﬁa@hh)rcdma(ﬁmblowphelmel)myesmdnnefth{i@amm lgﬂA— Ja (34 g,

B R By lng. el s a1 “ECRmP U waB gl

q4%m¢maeﬁ£@abﬂmdeqea IS 128 @&fio) O ThEea¥tort Was allowed to

pel l eti ng 20 process. is, of course, recognized
MR mr@bm&iﬁmﬁ@ammermﬂm fbe salidi meglpéai@d:vas)cd}ected

05O 15 SR R SRR B o

Mgmm cmlorléwﬁollm(aﬂ g, 25%). The pyridine solution was

concentrated under reduced pressure and then triturated with methanol (500

ml) to provide additional material (35 g, 60%): +ESI MS (M+1) 427.4; 'H
NMR: (400 MHz, DMSO-dg): & 10.08 (s, 1H), 9.16 (s, 1H), 8.38 (s, 1H), 7.97
(d, J=8.7 Hz, 1H), 7.75 (d, J = 2.0 Hz, 2H), 7.64-7.60 (m, 3H), 7.40 (d, J =
8.7 Hz, 2H). |

Preparation of Intermediaté 9-(4-Chlorophenyl)-8-(2.4-dichiorophenyl)-

9H-purin-6-of (I-(1A-1)c):
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to fat ratio desired. Mreover, inplants may al so be
made periodically 25 during the animal treatnent
period in order to maintain the proper drug level in
the animal's body. The present invention has severa
advant ageous veterinary fe#&bures. For the pet owner
or veterinarian who wi shes to increase |eanness and/or
trimunwanted fat frompet aninmals, the instant

i nvention provides the neans 30 by which this may be
acconpl i shed. For poultry, beeh/@n@ sSwW ne breeders, 62
utilization of the mgjhod ®f t ,p esent invention

yi el ds | eaner aninals t pnd ki gher sal e prices
fromthe neat industry. ts of the present
invention are illustrated he foll owm ng Exanples.
It is to be understood, ho -cit hat the enbodi nents
of the 5 invention are not ited to the specific
details of these Exanpl esgi’as other variations
thereof will be known, or apparent in |light of the

i nstant disclosure, to odégﬁt_hidlnary skill in the

ot EXEL R o Or O Ao SRREI LR B EHTB SRS

mat eri‘al eneral aval m co
spymidn-syditbaramlide _(;m@tgm&gl 8.1@amol) Bwtukmd (W)was

La%?égg &%e? fgymnftppg%qur%?he r &%ﬂg&.n @FX?‘H %A(%FI&%&Q“B Efy the
I(T}E{g’l £ CF@E)%% negﬂ%g?%);’com&%ﬁ bRt i fration, and the solid

Astraczeneca "Phar maceut i cal s
(Wamﬁmshe&mgitmﬂt)mmﬁ aCetieaeid, Ejmrbacetet& @IndFthen etheredhe

%d?&m%% 36PE ovirigitudes athiactss st R 8 eofpound
orptrare) & o ¢6f0riass, A ddia. The mcstﬁépmmorwés/

Shi'ft's ‘are expressed in parts per mllion ()
redngentratadoundarseducad prsissere ang thensoligk @ysiallized from

CRCBRRY B AR a R RS st oBbuEl POk i 14

'73115°C|@L+ESI MS (M+1PBIS; *13INMRe{400/MbiZ, &Dawyakamqs 1H),
nIet br m broad mul ti plet; 2s, two sSin q
SO6E (Gabed By 1T 5o 446 Hl THDRT g8k drmo in &1 @,

were recorded by direct flow analysis
sTﬁng%s?m\/ _

e and

Preparation of Intermediate 6-Chloro-9-(4-chiorophenyl)-8-(2.4-dichloro-

phenyl)-9H-purine (I-(1A-1)d):

Cl
. -(1A-1)d
9-(4~Chlorophenyl)-8-(2,4-dichIoropheny!)-QH-puriniG-ol [-(1A-1)c (6.5
g, 17 mmol) was heated to reflux in POCl; (3 mi) overnight. The reaction
mixture was concentrated under reduced pressure and the residue was
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negati ve atnospheric pressure chem cal ionization
(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
spectronetry anal ysis was afso obtai ned by RP-HPLC
gradi ent nethod for chronmatographtc separation.

Mol ecul ar wei ght identification was recorded by
positive and negative el ectrospray ionization (ESI)
sgigrolved éio Ghl@ofora and patredamie $C€E§ hensganicdayaMar

PR AL PR b e de i ek RLorCpic avers

C%re'combtndd‘l aried PREISOEN flierdlicasd thAcemiRse luhMepfeduced
chlorine or brom ne-containi ng ions are

des
t Reesgufse cTlel residuamwes jiaken up indgl r@sﬂwlwhlondeldlethyl ether

R B o resp 18 el S RS il

| Goncemtestion ofithe Drganie l‘ayehr/ﬁape&kétnﬁé eompogﬂ dﬂ1 Aond akla
m ne on

Y e (8 0. SR GE ) FRSMFT ¢4545 THbhER: (e M,
MR a8 toy 1M L2 (PR 7B o TR (0, v =

8. My RH), #di2&, (el B.G\/Hz[zl-]{pt e"'P, Ao concentration
(c = g/100 m), and solvent. Col unm chromat ography was

performsd with either BakerTh silica gel (40 ism

= bt . ) — " T A
BhinaiderSAdlemdnranidé (HEA-Fled: ,  Shel ton CT) under |ow
nitrogen pressure. R% ial chromat ography was 15
performed using a Chrong o r onTRKHar ri son Resear ch).

Preparation of Key Inte il a s reparation of
I nt er medi at e 6- Chl or o- Nd-"( 4- roo(F{enyI )-nvrim di ne-
4,5-diamine (1-(1A-1)a): C HN HCl 20 NH2 |-
1A-1 a
Cl
I-(4A-7)a

6-Chloro-N4-(4-chloropheny!)-pyrimidine-4,5-diamine 1-(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-chlorobenzoyt ¢hloride (0.80 g,
4.34 mmol) was added over 1 minute. The solution was warmed to rocom
temperature and stirred for 4 hours. Addition of water {15 ml) caused white
precipitate to come out of solution. The mixture was stirred for an additional
30 minutes at room temperature, then the precipitate was collected by
vacuum filtration, rinsing with H,O and then hexanes. The solid was further
dried under vacuum to give |-(4A-7)a as a colorless solid (1.27 g, 82%):
+APCI MS (M+1) 393.1; 'H NMR (400 MHz, DMSO-dg) § 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, TH).



5-am no-4, 6-di chl oropyrimdine (5.00 g, 29 mol ) and
4-chloroaniline (4.71 g, 36 nmol) were suspended in

80 mM H20 and 12 m ethanol. Concentrated HCl (1.2

m, 14.5 mmol) was added at room tenperature 25

foll owed by warm ng reactiofifto 82 C. After stirring

for 19 hours the reaction was cooled to room
tenperature and stirred for 60 hours. The precipitate
was col lected on a sintered glass funnel and rinsed
wiRtrapavation of frdbtnoedidtchy-(HStanephenvll-8 2ehiérophende-OH-purin-

vacu . /A-1 a was obtained as 64 an off-white
sM‘ﬁ‘%—“ﬁMg, 989 : +ESI MB (Mr1) 255.3; 1H NVR (400
MHz, CD30D): 8 7.87 (s, | H), 766 (d, J =8.7 Hz, 2
H, 7.30 (d, J = 8.7 t&, NlPr paratlon of

I nt er medi at e CI\Q‘)\

2,4-Dichloro-N-(4-chloro Llorophenyl 5

am no) - pyrimdin-5-y!l-benzam de (TA-1Db): Ca \ I
N~N HCO HNC d |- 1A

6- Chl or o- Nd- (4- chl or ophenyl| rP'm' di ne-4,5-di am ne |-
IA-1 a (34 g, 134 mmol) in pyridi ne (150 M) was
cooled to 0 C and to |t wa (4 d i

5 Feacti SR HSDEP GRS Ao dﬁnéif%!w YeeriGEmphsradairipo)
322“3’3%“*??%”32‘??%&“‘2%%‘ R 9754 o i RBprolang) (20
t frd) was bddednpalidgBOL (4 ma,m m asncai) abionm tsnpsatine. (The
ok R B ki e B sSSHER aprtr
g g@@ stmrmgrfba 16 ﬂr pT@YE%@eﬁéH%éh% d(’l%gr{ Wﬁ% aﬁg%g%o ) of

10 gwalprie p(cynoﬂeﬁyrther pedust prm)pnmoes A(Fmr sﬁfr;n.g fér 9%n (d,
aadlﬁggal'%u %t {%ﬁm meper%%r _e %"b% w%c sed oy q)ﬁlngafred
| gihes frrmhehtrnsthy Wﬁma@éﬁlhhéﬂﬁb)bﬁfb&aﬁeg' TheProaterwEs
further dried under reduced pressure to give 1-{(4A-7)b as a colorless solid
(0.72 g, 80%): "H NMR: (400 MHz, DMSO-de): & 12.57 (s,1H),8.08 (d, J=

15 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 intermediate 6-chloro-9-(4-chlorophenyl)-8-(2-chiorophenyl)-
9H-puirine (I-(4A-7)c): '

cl
20
1-(4A-T)c
9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-ol |-(4A-7)b (2.49 g,

6.97 mmol} was suspended in 50 m! of toluene. Triethylamine (1.07 ml, 7.68
mmol) was added followed by addition of POCl; (720 ul, 7.72 mmol) at room
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9H purin-6-o! (I-(1A-1)c): 65 NN C / N1 OH _N\
Cl cl I- 1( A-11 A suspension of
2, 4-di chl oro- N-[ 4-chl or 0- 6- (4- chl or ophenyl am no) -

pykimi-di-n-5-yl ] -benzam de 141 A-Ib (48 g, 0.11 npl) in

acetic acid (1 1) was s hea&ted to reflux for 7 hours.
The reaction m xture was cooled to 0 C, the product
(col orl ess needl es) was coll ected by vacuum
filtration, and the solid was washed w th additi onal

actemperaivirel, The ghctiorelvas armed to hefuwearie Btirrdd for 23 hours to
praduct was dried vernl ht ungder hi gh yvacuumto

af$'5? 8 der ‘F?PQ% se er £aeling the regstign to mgm sgmperature
CO Bk %ﬁceﬁﬂéﬁaﬁmlﬁ@r ré’du g&m@gétﬁ]@r dllldtgél' ) lthvggpltog:anol 50 ml)

concentrated under reduce essure an
crgrgt tienicosdentrated fnﬁhbaundienredpce;d/px&sactdumtlmious amount

YEAIVETIONTA IS o e
( cooldd) i I—i)n anﬁc@ba&l‘i’ angi @n%d%oi’? hoi!jré") Thr-,7 R%ugﬁa} &&as c%l_‘%cted

[ 7.484. 4
153113? éb‘iﬁ!’&ﬂ |Qb@ﬁ&‘ofﬂmnﬁt éndrﬂdsm w:th cold isopropanol to afford, after

R0 i, AR RRGY hitegfdotd  er 481 s w)
1B#51;dH NMR (400 MHz, DMSO-dg) § 8.84 (s, 1H), 7.76 (dd, J = 7.46, 1.2
Hz, 1H), 7.58-7.40 (m, TH).

Preparation of Intermediate 6-Chloro-N4-(4-chlorophenvl)-2-methvi-
pyrimidine-4.5-diamine (I-{7A-80)a):

CI\'@ M

P
ﬁ NH o

I-(7A-80)a
4,6-Dichloro-2-methylpyrimidin-5-ylamine (100 mg, 0.56 mmol) and

4-chlorophenylamine (86 mg, 0.68 mimol) were combined in Hz0 (1.5 mi)
and 10:1 ethanol/HCI (0.24 ml) and heated to reflux for 6 h. The reaction
mixiure was cooled and H,0 added to it. The product was collected by
filtration and dried on high vacuum to give the desired compound H7A-80)a
as a tan solid (173 mg) that was carried on crude: +ES| MS (M+1) 269.2.

2

Preparation of Intermediate N-[4-Chloro-6-(4-chlorophenylamino)-2-
methylpyrimidin-5-yi]-2-fluorobenzamide (I-(7A-80)b):
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9- (4- Chl or ophenyl) - 8- (2, 4-di chl orophenyl ) - 9H puri n6- ol
141A-1 ¢ (6.5 g, 17 mvol) was heated to reflux in
POCl3..(3.mM) overnight. The reaction  mixture_was _.__. ...
concentrated under reduced @ressure and the residue
was 66 dissolved into chlorof ormand poured onto ice.
The organic | ayer was separated and washed with
saturated aqueous NaHCO3; the organic layers were
conmbi ned, dried (Na2SO4), filtered, and concentrated
under reduced pressune. Jdhe residue was taken up in
1: 1 met hyl ene chl ori deylr‘fet er 5 (200 mM) and
vvasthenfilteredtore[j i | starting
material. Concentration of hq_l rgﬁni c layer gave the
title conpound |I-(1 A-1)d as a ow foam (5.8 g,
85% : +ESI MS (Mtl) 411.4; 1H NMR) (490 Mz,

DMSO-d5): 3 8.83 (s, 1 H), 7.79- (m 2H),
7.63-7.58 (m 1 H), 7.56 (d, J = 27 Hz, 2H), 7.42
(d, J =6.7 Hz, 2H). 10 Preparation of Internedi ate

2- Chl or o- N- (4- chl or o- 6- (444TAEPhenyl ani no) -

KKSI ||m -IFqufsqo%jlsrllzéjy? gﬁl%%%igé éﬂ(OA'% Mimbi) was added Yo 6-chioro-
T TR ey F 2 RSB RANE Y. S BdthRE AT A 808 TH S rlg)
Nordl piynidind Y1 adpaadistieed iat rown dempemturedioo Wrh. she réamtion

I i TN
B eisnee R ARG ORISR g

pevsEnight ak reormpteroperabire. dthesrerctiorowas Extrasted fiom ssurated

ORHCES Rl pR Sid atate, ThebBAREaTbr G8f compined,
VAU LB 0., Aifersy, drid sdriteéntibidd 102Pyaesh fdeiordanaaesired

*The solid was_further dried under vacuumto give

wrgde\produch &(EAS0 (9.8 9)s b SUMSL{M1 391829 -

- Preparation of Intermediate 6-Chloro-9-(4-chlorophenyl)-8-{2-fluorophenyl)-

2-methyl-9H-purine (I-(7A-80)c):

S
CI\O\N/—_%N/)\CI

F

I-(7TA-80)c
A solution of N-[4-chIoro~6-(4-chlorophenylamino)—é-methylpyrimidin—-
5-yl]-2-fluorobenzamide -(7A-80)b (0.25 g) in dioxane (6 ml) was treated
with 50% propanephosphoric acid cyclic anhydride (PPAA) in ethyl acetate
(0.6 ml) and heated to reflux overnight. It was determined that the product
was a mixture of desired product and the hydroxy compound (displacement

- of the chlorine atom). The reaction was therefore concentrated under



+APCI M5 (M+1) 393.1; 1H NMR (400 MHz, DMSO d5) 6

10.02 (s, 1H), 9.11 25 (s, | H), 8.40 (s, 1 H), 7.93

(dd, J =7.4, 1.6 Hz, 1 H, 7.66-7.40 (m 7H). 67
Jrepatation of Internedi ate et
9- (4- Cnl or ophenyl ) - 8- (2- chl-@r ophenyl ) - 9H puri n-
6-01(!-(4A-7)b): NON ~C / ~NI ~OH N d

1-(4A-7)b 5 To a suspension of

2-chl oro- N-[ 4- chl or o- 6- (4- chl or ophenyl am no) -
Piidueedipfedsuré bnbeiatsd sxeerﬂuqmﬂﬁr relaxing. Facy, (62nl24The

I% i n isopropanol (20 was added neat
( EeBstipn mixyrenmas)concenisaled te gRaassudiuied with etbaceizfe, and

B A B SRS MARGRBLA AR s S48k B s B
hﬁﬁﬁm@gmmu sTisobtfanilayeswas degaiediiwashetOvitiabene tdried
ronmpt e further product preC| pitation. After stirrin

5 fmaz§0aa» filtggrA 1anereanceBiates;to $Seniid efudeProdyg was
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SOt d\RS T‘tf.@ éﬁ@@gfﬂ 'h]éteﬁlds"l‘g@f)?dmeﬂ*a?ﬁ/ﬂé’m%éhe chforlde as

rinsing W xanes
viie solvert keobtiin du dexired comemed [pi7és Smgetaﬂcmg,l 4Qé’/o from

CibTsHbr>-StraBy Pmgingg yieming g %gs%ag Y WS,
F573 g b lel@g@o;i g'g-lz 6001%17 8§r§gg§a m, Bt 2 7% (313141

I nt enned| ate

Pepapdtnof(lAtcthicaizdp |1a@yﬁjﬂﬂﬂﬂehi;mmgéﬁ:ﬁnyltﬁ)carbomtnle
9H-9ur| ne (1-(4A-7)c): NON

(H{7A-80)d):
1-(7A-80)d

To a solution of 4- N—benzylplpendone (5.69 g, 29.5 mmol) in ethanotl
(4 2 ml) cooled in an ice bath was added ethylamine hydrochloride (2.69 g,
32.3 mmol) in water (3 ml), keeping the internal temperature of the reaction
below 10 °C. A solution of KCN (2.04 g, 31.3 mmol) in water (7 mi) was
added to reaction solution over 10 minutes keeping the internal temperature
below 10 °C. The reaction was then warmed {o room temperature and
stirred 18 hr. Isopropanol (10 ml) was added to the reactioh 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 organic layer was separated (orange organic layer now
the bottom layer) and the orange oil was diluted in CHzCl, (30 mil). The
organic layer was washed with brine, dried (Na,S0;), fittered and
concentrated, in vacuo, to give |-(7A-80)d as an orange oil (6.05 g, 84%):
+APCI MS (M+1) 244.2; TH NMR (400 MHz, CD.Cl;) § 7.32 (d, J = 4.1 Hz,
4H), 7.29-7.23 (m, 1H), 3.54 (s, 2H), 2.81-2.76 (m, 2H), 2.75 (q, J = 7.1 Hz,
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1-(4A-7)c

9- (4- Chl or ophenyl) - 8- (2- chl or ophenyl ) - 9H puri n- 6- 0

[-(4A-7)b (2.49 g, 6.97 mmol) was suspended in 50 n

Of .taluene. Triethylamne (1.07 m, 7.68 ol )  was _

added foll owed by addition ef POCI3 (720.1, 7.72 nnDI)

at room- --- 68 tenperature. The reaction was war med

to reflux and stirred for 23 hours to give a clear

orange solution. After cooling the reaction to room

t @M)eZ asuz 29 (in, 214352.000C88 (mabry. 1. padese nﬁﬁygﬁsi 114 ¢, =71

presg diluted with |sopropanol (50 hen
rated further under reduced pressure untll

copi ous anmpunt s of precipitate came out of solution.

/ [ D{pE; d1carhoxy
oﬂc&mn‘mfeéflgmwgég funnel and rinsed with cold
_isopropanol to afford, after drying in vacuo, 144A-7)

c_as an off-white solid(2 13 g, 82§): +ESI M5 (Mrl)
375.1:" H NMR (400 Mz, DI\/ISOdS) 934 .84 (s, 1H), 7.76
(dd, ,/ =7.46, 1.2 740(m7H)
Preparation of Inter t

6-Ch|oro-N4-(4-chIoro Kyl -

e
pyrirn'dine-4,5-diamne(1 )a) ci NN'"N ~ N
Ya - N2 15 1-(7A 8O)al“;‘80

%@ Di gn@gﬁgﬁgﬁ?fgﬁf%%yﬁ%ﬁ%tmﬁhﬂﬁép%bﬁﬁhg@ é%%n[f?le v@?’gm

ged-38rmmef) inmethylene caﬂmndmczlmatcbam iht4@ icé bathiwas

oA ERS S B, TP Stk R i intonal
Wempmblu@@ beibw20 20, fThbtreatliciwag @h@H waﬁnea & &

vacuumto give the desired conpound 1-(7A-80)a as a

tigmResatuge emq'@tlrr@;i fon 19 hihfterstiningiwen disagasinued:she tisick

| (ﬂ\%Ié)o Cﬁ% lglg Opksgﬁfrgl%g%ﬁm% ls%ﬁq&%%@?o% ed in an ice bath and

then carefully quenched with concentrated NH;OH keeping internal
temperature below 55 °C. The aqueous layer was extracted with methylene
chloride (2 X 10 ml), the combined organic layers were washed with brine
(20 mi), dried (Na280,), and then concentrated in vacuo to afford }<(7A-80)e
as a pale orange oil that solidifies to a peach colored solid upon standing
(0.54 g, 87%): +APCI MS (M+1) 262.2; 'H NMR (400 MHz, CD2Cl,) 8 7.34-
7.30 (m, 4H), 7.29-7.21 (m, 1H), 7.16 (br s, 1H), 3.48 (s, 2H), 2.71-2.68 (m,
2H), 2.47 (g, 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)0):

~

HN )

-(7A-80)f
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25 met hyl pvri m di n-5-vl 7-2-fl uor obenzam de
(I-(7A-80)b): - - -- --------69 C N 'N - HNF
1-(7A-80)b 2-Fl uorobenzoyl chloride (93 pl, 0.78 nmol)
was added to 6-chl oro-

N4- (4- chl or ophenyl ) - 2- net hyPpyri mi di ne- 4, 5- di ami ne
1-(7A-80)a (173 ng) 5 and pyridine (1 m) and stirred
at roomtenperature for 7 h. The reaction was
inconpl_l_ete at this tinme so an additional 1.5

equi val'én? §otion of (1 hangyl-hethigmindpiperidiee esaradigit doid

o IIE LETATDIE K o9 A RO I B hod Hhor @S Pk 20%
ot e 75D T B g a P
f iSﬁ?E?fe%nda%a réMaQ%’é‘zﬂ gt Eopm éersperatarcfavednight The
desi . : ES

RS ucS TR0 o bl Clhn! dod i corcErlralf o
6c0eres® solid ¢.84igoquahiiative): SACTIIMS &m}qb?v%)uz; H ’\i?il\{lJR {400

ML Bl PR G35 4.7 5.3 Yz, 1), 278 (ddd, J = 12.9,

: 33 Hz, 2H), 2.75 (ddd, J = 12
s 1 R Gl B
(B H554ddd, rbatlad, azﬁ,tmswmr),oneeqemsphpmz,csﬁy.im d)

cyclic anhydride (PPAA) in ethyl acetate zo (0.6
reflyx overnight. It was determ ned that

apnd heat ed
: tﬁ@gg@@\&?} I%terme fate 4-Chloro-N-{4-chloro-6-(4-chiorophenyiamino)-

pyrimidin-5-yi]-2-fluorobenzamide (]-(7A-91)a):
QU
e
HN.__O

F

Cl.
-(7A-91)a

6-Chloro-N4-(4-chiorophenyl)-pyrimidine-4,5-diamine -(1A-1)a (6.6 g,
26 mmol) in pyridine (30 ml) was cooled to 0 °C and to it was added
4-chioro-2-fluorobenzoyl chloride (5 g, 26 mmol). The reaction was then
allowed to warm to ambient temperature overnight. The heterogeneous
reaction was diluted with ethanol (50 ml) and the resulting solid collected by
filtration. The solids were slurried in toluene, which was then removed under
reduced pressure to remove residual ethanol. The solid was slurried in
diethyl ether and then collected by filtration to give |-(7A-91)a (8.3 g, 78%):
+APCI MS (M+1) 409.0; "H NMR (400 MHz, CD;0D) 8 10.60 (s, 1H), 10.10
(s, 1H), 9.19 (s, 1H), 8.74 (t, J= 8.1 Hz, 1 H), 8.46-8.40 (m, 3H), 8.28 (dd, J =
8.7,2.1 Hz, 1H), 8.20 (d, J = 8.7 Hz, 2H).
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was a m xture of desired product and the hydroxy
conpound (di splacenent of the chlorine atonm). The
reaction was therefore concentrated under -----------
70 reduced pressure and heated overnight in refluxing
POCI3 (6 mM). The reaction?™m xture was concentr at ed
to dryness, diluted with ethyl acetate, and poured
onto ice. Saturated NaHCO3 sol uti on was added next and
the mxture stirred. The organic | ayer was separat ed,
wWEsdyeatation of lntemediate iGechibrd-844-<siiro-FilidrepeenyRO44-chioro-
co cer} ﬁt ed. to ess. Ihe crude product was

SE- % ative plate using 5%
met hanol / net hyl ene chloride as tlhe solvent to obtain
t he desired conpound -(7-0)c"}(§ my, 42% from
4, 6-di chl oro- 2-i sopr opy i m-l Lylamne) as a
solid: +ESI Ms (M+l) 373 ((200 MHz, CDCl 3) 8
7.80-6.90 (m 8H), 2.76 (s, 10 Preparation of
I nternedi ate
1- Benzyl - 4- et hyl am noni peri
(I-(7A-80)d): HNJ 3CICN A-80)d is To a solution
of 4- N benzyl pi peri done (§. 69 g, 29.5 mmol) in ethanol
(4.2 mM) cooled in an ice( _lgy s added ethyl am ne
hydrochl ori de (2. 69% in water (3 m),
keepi Yy suspensigreetvdc loetnﬂgﬁ*éfﬁhchlpm—ﬁf(ﬁltdﬁ@rpghemylammno)

A7V 8oBHy Be J272 i Loy 2l rindT ol (100

i) wWasshdete itd gefiuxe THY IRFM DrowR FBsdtRhWeafte RémeYedfous

C. The reactjon was then warnmed to roomtenperature

YET 2hours Sftargeflyxing Sdmupaths! reeqtmmthmwaaj gedled@nd

t {

ORBRISELANE A FoBLiE 1o dRCHIED) BE e wes

wiilptad Witly _ethhyl ﬁbteiam ggug |pou)ketyfe%mge/aqeea?@s@diumlﬁicarbonate
t wal er or 1 nu

I NI oer GaE Sebaiate Was Gt Porg s (NEsSPshawd

&nbaﬁtra@at ef%dtauféﬁonaﬁﬂ&lntd?ahwanaﬁa%ﬂdew%o&:éwt(?ﬂ-gﬁ

(5 8 g, 73 /0) as an off-white solid: +ESI MS (M+1) 393.0; "H NMR (400 MHz,

DMSO-dg) § 8.81 (s, 1H), 7.72 (t, J = 8.1 Hz, 1H), 7.60-7.55 (m, 3H), 7.50-

7.42 (m, 3H).

B-carbonitrile

Preparation of Intermediate 1-Benzhydryl-3-isopropylaminoazetidine-
3-carbonitrle (I-(7A-106)a);

-(7TA-106)a
To a solution of 1-benzhydrylazetidin-3-one (3.20 g, 13.5 mmol) in
ethanol (100 mi) cooled in an ice bath was added isopropylamine (1.26 ml,
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iltered and concentrated, in vacuo, to give

(7A-80)d as an orange oil (6.05 g, 84%: +APC M
M+1) 244.2;1H NVR (400 MHz, CD2Cl2) 8 7.32 (d, J =

1 Hz, 4H), 7.29-7.23 (m7l H), 3.54 (s, 2H),
2.81-2.76 (m 2H), 2.75 (q, J = 7.1 Hz, 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

| M48 mabb] felldwee by drbpwisetdidition ofaenpentrated aqueous HCI
i ne-4-carboxylic, s _Acid Am de (I-(7A- SOEeL'_ HN-jN \
N 23l 118 ol Afterstimipg forsth mintes.q teltlian ¢f NaCN

1By T 8 ol RABIrRSH i) s BiRLRO Reddtionmixturs over 7
( Zlfnighirﬁsc o"ghecrﬁfglﬁt)mwgrsgheb :sledlmmlistloiroimteiagmd?bg;@ Andizfimad

vermant. TRenkea et eesttien forival Tt dfvago, it was
i, Bt ok SOl BEREEBLY SBABAF oeblior e (it iy

er stirring was discontinued, the thick pa
oramatate HsOdombinedrorgagierlayers warp avaghed withobriee, driedan

feasora T RRreq e vRERIHlr ity 4 gVeiatel (-7 o) that wes
b@:P%&%r@dﬁﬁh@ kéﬂiﬁ%@j}l(ﬂd%& ?WWNW 586 LOMSI Alsolution of

met hyl ene” chloride (2 ), the conbined organic
| Shetesidug 8 makiesa! ({7t mi)bvasiseatedovith isopiapytamine (2.3 mmol,

| 2 iohar ehatour BREERS et hidf el éinb8idfuye, After
petingdol 80 edingls| SolitPNACH B30I mg, 6.0/nmbl)owas$ atitied and. the
+APCl M5 gl\/m 262.2: 1H NVR (400 MHz, CD2CI2) 5 7.34

oixipge wa j

rgani c | ayer was washed with brine, dried (Na2SO4),
il

0
f
1
(
4

Aeateq toyreflup pvgmight. hereagtionavas gonggniyated, in

=W e hpft S orh sl pafbout ik iterbbnatd wit

4 etftiyhacetaian o phe eombines! drgeaidlaysis wersovashid dih beihe, dried

f l(l\_lesz%s,o f}léle)réd Ié\"r\ild concentrated, in vacuo, to give I-(7A-106)a as a dark
foam (3.41 g, 83%): +APCI MS (M+1) 306.4; 'H NMR (400 MHz, CD,Cly) &
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=6.2 Hz,

6H).

Preparation of Intermediate 1-Benzhydryl-3-isopropylaminoazetidine-
3-carboxylic Acid Amide (I-{7A-108)b);

A

NH

| O NU%NH?_
C

I-(7A-106)b
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NHZ HN. O 1-(7A-80) f 72 To a solution of

1- benzyl - 4- et hyl am nopi peri di ne- 4-car boxylic acid
amde 1- 7A-80 e (7.39 g, 28.3 mmol) in nethanol (100
m) was added 20% Pd(OH)2 on carbon (50% water; 1.48
g). The mxture was place df a Parr(r) shaker and was
reduced (50 psi H2) at room tenperature overnight. The
5 mxture was filtered through a pad of Celite(r), and
then concentrated to a colorless solid (4.84 g,

quant iA sslitie) of +BRAkh Kmmmamlammqaznwm@marmﬂztme

Qm Biithg 6T sl foeth gpﬁxe tg%@e’(?gs Bl Looléq fvan

Hgd% ggtlewaslﬁr%éteﬁqﬁ'iﬂl HQSE% 1595 mﬁ 131 n%nﬁi)"@rop\\]ﬁ%& f\fﬂler?l_tge

fﬂahctrdkﬂmi?atmpamﬁ atowert td waemtemcanéemperature and stir

Syermioe iy apiod iy 4R b Ao par e enched yith
Wdﬂc&hl@?ﬁted *I’Wiﬁ)H ¢ pHA: Fhé raixitd was extracted with methylene
| oro- N4- (4-chl orophenyl} pyrim di ne- apdéam ne |-

|QMQ[ ide, trez @nglneg@rmp)!ayqfs Ware grigd ( e ihen
glﬁgrgﬁr%tgg qu{fg’f'gb i nazﬁérfi"?ﬁrlugrgﬁg (g 3 9) hat was tpen purified

[Pg BictAgdsFiabe ﬂOMabcbIQmﬂuélng B2 % metmm)l mnnethylene

T

&%@%&%%ﬁaﬁé%%%ép?ﬁfwﬁéﬁﬁﬂm@sﬁfﬁéﬁ s
AT S TR pos oo o

= 7.5 Hz, 4H), 7.24 (t, J = 7.5 Hz, 4H), 7.15 (t, J = 7.1 Hz, 2H), 4.46 (s, 1H),
3.53 (d, J = 8.7 Hz, 2H), 3.06 (d, J = 8.7 Hz, 2H), 2.90 (septuplet, J = 6.4 Hz,
1H), 0.97 (d, J = 6.6 Hz, 6H).

Preparation of Intermediate 3-Isopropylaminoazetidine-3-carboxylic Acid
Amide, Hydrochloride Salt (I-(7A-106)c):

A

NH
NH

2

HN
O  «2HCH

_ I-(7A-106)c _

To a solution of 1-ben‘zhydryl-3-isopropylaminoazgtidine—S—carboxylic
acid amide (I-(7A-106)b; 2.28 g, 7.05 mmol} in methanoi (100 mi) was added
1M HCl in ether (14.8 mi, 14.8 mmol) and then water (10 ml). After the
addition of 20% Pd(OH)g on carbon (60% water; 1.43 g), the mixiure was
placed on a Parr® shaker and then reduced (50 psi Hy) at room temperature
overnight. The mixture was filtered through a pad of Celite®, and then
concentrated, in vacuo. The residue was then concentrated, in vacuo, from
toluene (2X), acetonitrile (2X) and then methano! to give I-(7A-106)c (1.59 g,
98%) as a tan solid: +APCI MS (M+1) 158.1; 'H NMR (400 MHz, CD;0D) 3
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reduced pressure to renove residual ethanol. The solid
was slurried in diethyl ether and then collected by
filtration to give 1-(7A-91)a (8.3 g, 78%: +APCI M5
(M+1l) 409.0; 1H NWR (400 MHz, CD301D) 8 10. 60 (s, IH
10.10 (s, 1 H, 9.19 (s, 1), 8.74 (t, J = 8.1 Hz,

, 8.46-8.40 (m 3H), 8.28 (dd, J = 25 8. 7 2.1 Hz
H, 820 (d, J =8.7 Hz, 2H). 73 Preparation of
I nternedi at e

640H| (6 d-=813.3-HnI 2H) 4B (dudropddriyz.)2H), BaSiseptuplet, J = 6.6

BRSO T VN

4-chl oro- N-[ 4-chl' or 0- 6- (4- chl or ophenyl am no) -
pyri mdin-5-yl]- 2 quorobenzam;je 1- (7A—91)a 8.3 g,
i‘--*-m' 21y - i
%trbts}; " g}c‘tg , becane honobgeneous over 2 hour s.
urs the reaction mxture was

cooled and concentrated under reguegd pressure to
give a viscous oil. The residue wg diluted with
et hyl acetate and poured over icelggtieous sodi um
bi carbonate. The organic | ayer was separated, washed
with brine, dried (Na ), and®NTconcentrat ed.
Crystallization from @i hyI yaf forded product
1-(7A-91)b (5.8 g, 739 NR-/of T-white solid: +ESI
M5 (M+1) 393.0;,'H NMR (40 MHz, DMSO-ds) 8 8.81 (s,
I H, 7.72 (t, J =8.1 Hz H, 7.60-7.55 (m 3H),
7.50 is 7.42 (m 3H). Pr tion of Internedi ate _
1- Benzhvdrvl - 3-i sopr opyl ateadazeti di ne- 3-carbonitrile

I-(7A-106)a): HN\ | N CN
(1-( )a) I-(13A-O)a

To a solution of 1-benzhydrylazetidin-3-one (3.3 g, 14 mmol) in

methanol (35 ml) was added benzylamine (1.6 mi, 15 mmol) and then acetic
acid (0.88 ml, 15 mmol) at room temperature. After stirring for 45 minutes,
solid NaCN (0.76 g, 15 mmol) was added in portions over 2 minutes and the

mixture was heated to reflux overnight. The reaction, which now contained a

i
1

precipifate, 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; "TH NMR (400 MHz, CD30D) § 7.40 (d, J = 7.5 Hz, 4H),
7.35(d, J=7.5Hz, 2H), 7.31-7.20 (m, 7H), 7.16 (t, J = 7.3 Hz, 2H), 4.44 (s,
1H), 3.76 (s, 2H), 3.48 {d, J = 8.3 Hz, 2H), 3.05 (d, J = 8.3 Hz, 2H).

Preparation of Intermediate 1-Benzhydryl-3-benzyvlaminoazetidine-
3-carboxylic Acid Amide (I-(13A-9)b): '
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15

20 | -(7A-106)a To a solution of

1- benzhydryl azetidin-3-one (3.20 g, 13.5 mmol) in

et hanol (100 m) cooled in an ice bath was added

i sopropylamne (1.26 m, 74 14.8 muol), followed by
dropw se addition of concenftated aqueous HCl (1.23

m, 14.8 mmol ). After stirring for 15 mnutes, a

solution of NaCN (0.727 g, 14.8 mol) in water (30
m) was added to reaction m xture over 7 mnutes. The
reacti on was then warnmed to rogrR{ enperature and
stirred 5 overnight. After co rating the reaction
to half volume, in vacuo, it wasg™ then extracted from
sat urat ed aqueous sodi um bi carlonate with et hyl
acetate. The conbined organic | agers were washed with
brine, dried (Na2SO4 i | tered apWrconcentrated, in
vacuo, to give an oil { was 2:1
cyanohydrin to ketone as | udged byolH NVR and LCVB. A
solution of ~o the residuglin nethanol- (17 m) was
treated with isopropylam 2.3 mol, 27 mmol) and
then acetic acid (1.6 m ,'R7/ mvol) at room
tenperature. After stirring for 30 mnutes, solid
NaCN (330 ng, 6.7 nmol) mgg_ggggg and. the mxture
was heated to refl ux overgﬁ The reaction was

conce F'*E'&’ n gf -bepzhydry! ‘i'ZFY@F" iBeazetidinerrearhpnitrile
S@ﬂ@@@ﬁd( gog‘*?ﬁ?% Q"ﬂ\ *ﬁﬁé‘tﬁ{(lgﬂﬂ%hfbrﬁ@et(@sﬁ rﬁlg Ebcglléh in an ice

acetate. onbi ned ani c
Haathewaam@ted V(lthalﬂﬁ@.) (8. ﬁ irht, érﬁdmhddmmt Atieethe rieaction

LB M gl i AT B8 Hoom teMRare B R Oaspiept was

7co<tﬁeam45n (o8 befthl)andlhéﬂ caré@n)( qmerﬁiwed \Anwéoﬁ&ntiah‘éci NH4OH
3.68 §| , (septu

He pH 16 Thg rovctt(ra Wag e)dfaczlewvsthzmpthyter@lcl’(l@nde] ard ¢hen the

o SianiE AR AhORelhed Wil e, 38 (Nacs0 and

Amn;timmtéd fn va(cber idakdid a bidwn bbild. M™turhtion 9% this material

_ fro exan&s/ dlethyl ether afforded a light tan solid which were collected by

vacuum filtration, washed with additional hexanes and dried, in vacuo, to
give [-(13A-9)b (3.34 g, 92%): +ESI MS (M+1) 372.4; "H NMR (400 MHz,
CD30D)87.41(d, J=7.5Hz,4H),7.35(d, J=7.5 Hz, 2H), 7.31-7.22 (m,
7H), 7.16 {(t, J = 7.7 Hz, 2H), 4.50 (s, 1H), 3.60 (s, 2H), 3.48 (d, J = 8.3 Hz,
2H), 3.16 (d, J= 8.3 Hz, 2H).

Preparafion of Infermediate 1-Benzhydryl-3-(benzylethviamino)-azetidine-
3-carboxylic Acid Amide, Hydrochloride Saft (I-{13A-9)c):
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A sol ution of

| - benzhydryl - 3-i sopropyl am noazeti di ne-3-carbonitrile
(147A-106)a; 3.40 g, 11.1 mmol) in nmethyl ene chloride
(25 M) cooled in an ice bath was treated with H2SO4
(5.95 M, 111 mml ), dropw78e. After the reaction

m xture was allowed to warmto roomtenperature and
stir s overnight, it was cooled in an ice bath and
then carefully quenched with concentrated NHAOH to pH

11. The m xture was extracted h nmet hyl ene
chl oride, the conbi ned organi yers were dried
(Na2SO4) and then concentrated;” in vacuo, to afford a

urified on a

- 2% net hanol in
NEfford the title
as a brown solid:

crude foam (3.3 g) that was then
Bi ot ageTM Fl ash 40M columm usi
nmet hyl ene 1o chl ori de
compound 1-(7A-1 06)h
+ESI M5 (Mrl) 324.4;1
J =7.5Hz, 4H), 7.24 (t
= 7.1 Hz, 2H), 4.46 (s, 353(d J = 8.7 Hz,

2H), 3.06 (d, J = 8.7 Hz;x2F (septuplet, J =

6.4 Hz, 1H), 0.97 (d, J 66Hz 6H) 15 Preparation
of Internedi ate 3- Isopromm 8Ai%oazet i di ne- 3-car boxylic

e R R b R o i

égllﬁ??ﬁ@é Iey A39 bS(_ 1en 553?,3’8 Wnﬂﬁ@lzjﬁi g@tﬁé’ncﬂ (S)GVnﬁlP&dle@ in an

mbzalm Was(tnwediwith/\a@t@m (2 4man€i mmobt pediumagcedatg (6.8

5165 sTpan el AGRAYE 16 kot o afpr SfifingENS! O

Fﬁim!téé ENHGNBHY BCRAinfy) 920 Mimicl] Wwhs Sldledl peribnivis After

reduced (50 psi H2) at room tenperature 25 overni ght.

smrenmfart aniniess the mpddrerwrotien alioved torwerm iq 1
Pé?lﬂp ﬁ'?)tvre%gﬁl’ T?'n@ r¥§& WA_Q %oélg%\t%’t@d"‘ﬁ%/atc%n
cen at e

I'n vac )
an@tmrdsiddeetr(e}h)@)xtmwbd frem sainmmaqerm gedium bicarbonate

i ol bl o e by o U

= 7.5 Hz, 4H), 7.15 (t, J

- dried {Mg80,), and then concentrated, in vacuo, to afford the crude product

(3.8 g): +APCI MS (M+1) 400.5; '"H NMR (400 MHz, CD2Cly) & 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=8.3Hz, 2H), 3.12 (d, J= 8.3 Hz, 2H), 2.56 (4, J=7.2 Hz, 2H), 0.85 (t, /=
7.1 Hz, 3H). '

For purification, a solution of the free base in methanol (75 mi) was
treated with. 1M HCI in diethyl ether (21 mi), dropwise over 5 minutes. After
stirring for 20 minutes, the mixture was concentrated under reduced
pressure foliowed by concentration from addition methanol (2X) and then
ethanol. The residue was then suspended and stirred in isopropanol (3 mi)
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-0)c (4.4 g, quantitative): +APCI MS (M+1)
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76 4.71 (d, J = 13.3 Hz, 2H), 4.60 (d, J = 13.3 Hz,
2H), 3.49 (septuplet, J =6.6 Hz, 1 H, 1.34 (d, J =
6.6 Hz, 6H). Preparation of Internedi ate

1- Benzhydr vl - 3- benzyl am noazeti dine- s 3-carbonitrile
(1-(13A-9)a): H NCN 1-(%8A-9)a To a solution of

1- benzhydryl azetidin-3-one (3.3 g, 14 mmol) in

nmet hanol (35 m) was added benzylamne (1.6 nm, 15
nmmol ) and then acetic 10 acid (0.88 nm, 15 mml) at

r 11 Haf Ohig 7] f p{tfp% 51081 1H),
BB SUGE LB OBy T 08 2910, TG (k. 4)
nd Rt biss,attd), BLES (viting, @, WA (beat 8ld).t o refl ux

overni ght. The reaction, which now contained a

preci pitate, was cooled and then stirred at room

t BERRFRIGH 8F InfetPedRité 9-B&iydpald-eel/RinRyasaingm
fittration, rinse

Wih a small volune of cold

neth il §- n dried, in vacuo, to give
1-(13A-9)a as a solid (3.56 g, 72%: +APCI N5 (M+l)
354.4;: 1H NMR (400 MHz, CD3CD) 6 7;4b (d, J=7.5 H,

4H, 7.35 (d, J = 7.5 2H), HN31-7.20 (m 7H),
7.16 (t. J = 7.3 He, . 4CS%MCN| H, 3.76 (s,

Z N 05 (d, J = 8.3 Hz,
Inte medi at e

2H), 3.48 (d, J = 8.3 ¥
st i di ne- 3-carboxylic Acid

2H). 20 Preparation of
1- Benzhydr| ~! 3- benzyl am nqa

O 141 3A-9b A solution
soazeti di ne-3-carbonitrile

Anide (1-(13A-9)b): 77 %
of 1-benzhydryl - 3-benzyl a

141 3A-9)a (3.45 g, 9.76 mmol) in nethylene chloride

(55 mM) cooled in an ice L was treated with

H2SO4 f t on

ot ainBlre Y B B 5 S Lo inan
Shethadvb(30 ellitwas addv&iSetm]lmhmé hydrachiode A2 iy, 8SRdnmicdrand
caref ul | quenche?l g& oncent rat ed NHACH

then acetl cid (3.0 m mmol}) at room temperature. After stirring for 15
minutes, solid KCN (3.4 g, 52 mmol) was added and the homogeneous
mixture was heated at 60 °C, overnight. The reaction was cooled and then
concentrated, in vacuo. The residue was then extracted from saturated
aqueous sodium bicarbonate with ethyl acetate, the combined organic layers
were washed with brine, dried (MgS04), and then concentrated, in vacuo, to
afford [-(13A-9)d as.a colorless solid (11.7 g, quantitative): +ES MS (M+1)
292.2; TH NMR {400 MHz, CD30D) 5 7.42(d; J=7.6 Hz, 4H), 726 (, J= 7.5
Hz, 4H), 7.17 {t, J = 7.3 Hz, 2H), 447 (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).

Preparation of Intermediate 1 -Benzhvdryf~3—ethy!aminoazeﬁdine-s-carboxy.'t'c

Acid Amide (I-(13A-9)e):
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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 i o concentrat ed,
in vacuo, to afford a brown solid. Trituration of this
material from hexanes/ di gyhyl 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%: +ESI M5 (M+l) 372.4; 1H
NI\/R(4OO MHz, CD3OD) 3 7.41 (d, J 7.5 Hz, 4H), 7.35
J =7.5 Hz, 2H), 7.31-7.22{m is 7H), 7.16 (t, J
7 Hz, 2H), 4.50 (s, I H, 368 (s, 2H), 3.48 (d, J

(d

= 7.

= 8.3 Hz, 2H), 3.16
of Internedi ate

1- Benzhydryl - 3- (benzvl €
3-carboxylic Acid Am de3-cg
Hydrochl oride Salt (I-(13F )Salt (I-(13A-9)c): 78 i
Nx/ " [ ,NH "711{~ O 141 3A-9c A suspension
of 1-benzhydryl -3-benzyl am noazeti di ne- 3-carboxylic
acid amde 1-(13A-9) b (31 633,.9 .24 mmol ) in nethanol
(80 m) cooled in an s vvastreated with

acet i chadgeropsly stirred spiutmfbmfﬂ bgawxﬂwlai:@tmﬁnmage@dme-

oo TR AR LY, Agndtulin BoiERle chibide 150 mi)
V\asoleddedn 1¢mbémm treatedf with H,SO4(22 ng, 6drméB, dropwise.
m, nut es, m xture was then allowed to warmto room

t BHpe reaﬁti%mlgwer was AlRNgAO ware fodgem inmpgrgture ‘and st

C@v%ﬁgfﬂ,af »?Qs cbBled3h gé‘ba"ﬂﬁ‘ dnklififer Bl ciﬁlﬁ-fbhed with

extracted fromsaturated aqueous sodium br'c

weericeatraled HEROH ®, phild. cﬁ@oﬁemlty splids thatfpemed weriag the
washed wth t hen

= 8 NH2H) . Preparation

N
yI™gm no) - @izet i di ne-
boxylic Acid Am de,

el Watescelleclid b Ve G, ThAGauieds s as then

(Sxtfaclied whﬁ'?ﬁéth%n@'\@l%nd@%écohhm 6@&9 er&o@@ fd 2)
5 7.41-7.37 (m " 6H), 7.

3npsherd with (bgmeldngzd (ﬂag&O@)sancmh)en cgnnq:en‘(rated in vacuo io afford
additional solids. The combined solids were stirred for 1 hour in ethyl acetate
(150 mlL.) and then collected by vaéuum filtration to give }-{(13A-9)e (9.2 g,
74%) as a solid: +ES MS (M+1) 310.2; '"H NMR (400 MHz, CDs0D) 8 7.41
(d,J=7.1Hz 4H), 7.25 (t, J=7.5Hz, 4H), 7.16 (t, J = 7.5 Hz, 2H), 4.49 (s,
1H), 3.44 (d, J = 8.3 Hz, 2H), 3.11 (d, J= 8.3 Hz, 2H), 2.47 (4, /= 7.1 Hz,
2H), 1.10 (t, J = 7.3 Hz, 3H).

Preparation of Infermediate 3-Ethzlaminoazeﬁdine-3-carboleic_Acid Amide,
Hydrochioride Salf (I-(13A-9)f):

!

NH,

HN :
O «2HCI

I-(13A-9)f
To a solution of 1-benzhydryl-3-(benzylethylamino)-azetidine-
3-carboxylic acid amide hydrochloride salt (1-(13A-8)c; 0.66 g, 1.4 mmol) in
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is J=8.3 Hz, 2H), 3.12 (d, J

8.3Hz, 2H), 2. 56(q, J=7.2Hz,2H),0.85(t,J 7.1 Hz, 3H).
For purification, a solution of the free base in

met hanol (75 m) was treated with. I MHC in diethyl

“ether (21 m), dropwi se ovgf 5 mnutes. After

stirring for 20 mnutes, the m xture was concentrated
under reduced 20 pressure followed by concentration
from addition nmethanol (2X) and then ethanol. The
frﬁéﬂhdbl@l (@8l Rty &WW,@P@(@H bhldaeon (BO% Ritep @M g).
EE m) whilé diethyl ether (50 nml) was slemﬁy added.
heanbdyrerwasplaced onsa Rer@ shaker nad the reducRst @5tmskhz) at

gL R heRIEEYUM R 12 Ko WL CUNRSGH, W RaRiisto m

qntan:;d maéougtﬁé 0. fllf‘éﬁcﬁ%?ahdmen é@@céqtﬂaltbddwa(séﬂ@ The
MHz, CD30OD) 3 7.55-7.25 (br 15H), 5.76 (br s, | H),
4emue wasdrituraped fsargsiutthyb@thgr colpcted byvacopmsii ltratuyn

HEERRG R onel b GRARREL a0 aftord HUIASN @98 ma

.QB%)lSAPQ)mS (kAN ) 124, 1~1HNMR (@@o MﬂﬂdCEQCB) 814>€561(s€49iﬁ

-benzh dr | azeti di n- 3-one

M(hﬁlh ?@Hﬁd 3”)%133@3614& éﬂﬂ‘jz %\H)ne hydr ochI ori de

mot) %at?ﬁfagwf B i o f-BER R el mingp2sfiine 32

ehrboxgtic aéldlarﬁndmhl_z;@gk 932 g5 30 mbb) iNasetheasid 180 @hl) Beo °C
honbgeneous . m xtu ed 60 C, overnight

vigé dddech 1N iGHS eémn @é raln a 5tfﬁ@ﬁ’l) Thaseturamas coneentrated
v@monif.hs HGSHINE t %tﬂe{} W\a&hfoggﬁ% Ri8ad] tkugatseaddded

aqueous so um |ca ona at e,
tmbhn@ﬂtb eagtion volumye tes 156 mie rThisvaab edpe\atbtl Bsectnd time.

At o SO o 200, SRR B 53 b i
%Qgﬂédéﬂ oY a)paﬂ@%hyﬁe.( aﬁ&iher%%auaed r@yg %\%Qf&@%
tmnpequre bvem:ght The:m'kilﬂemas dulru)ted ithrmethanol 50 m1)54
ﬁi?'ereé tﬁroug% (I)_'Z Iiteé!_?msmg with additional methanol. The methanol
fractions were filtered through a 0.45 pm filter disk, and then concentrated
under reduced pressure to give a solid residue that was triturated from
diethyl ether, collected by vacuum filtration, washed wfth ether and then

dried, in vacuo, to afford 1-{(13A-9)f (6.3 g, 91%) as a tan solid.

Preparation of Intermediate 1-[9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-

9H-purin-6-yil-ethanone (I-(15A-1)a):

I-(15A-1)a
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(d, J =8.3 Hz, 2H), 2.61 (s, J =7.2 Hz, 2H), 1.11
(t, J =7.3 Hz, 3H). 20 Preparation of Internedi ate
| - Benzhvdryi - 3- et h. vl am noazeti di ne- 3-carbox Acid
Amide (1-(13A-9)e): 80 C0O/ H,NHz No 1-13A-9e A

vigorously stirred sol uti orgzof

1- benzhydryl - 3- et hyl am noazeti di ne- 3-carbonitrile
(1 _(13A-9)d; 11.7 g, 40 nmol) in nethylene chloride
(150 M) 5 cooled in an ice bath was treated with

H2SO4 A 23iutlon ¢F-BActiTBlo.o-(AlchtbSRenyly-8 42 4t-hlehb®@ﬂiemﬂ’)-

m xture was allowed to warmto _toomtenp

SDFpureck(iAghs, (207 melsd mameh iR g g atphine)

BTN RAY i) I ARRRIRR AR g e P

qaégé‘é%ewr@ o0t Was bede@mbtﬁ?maembkwuaylystannﬁhe (250 ul, 0.74

aqueous m xture was then io extracted wth nethyl ene
chinagl). Jehe neastien mixtheiwes geated 10219 SCwstibcomplsircas shown

VhE TE" Aty 623 SR PO S 35 FRNEAE s8oa o e
Sl@alcﬂén wam ré ahd tissl hé@ﬁinglcdnﬁirrueldrfoetl hdurathe ssactiof WiEd
then coll ected by vacuum fil

diednith eivyloaoetafo andmwgehad Wi syater. THEspRBNICHRYES were

Eé&"ﬁﬂ)eam%ﬂﬂé%ﬁ@tf @fﬁm ﬁ‘éf)‘gef@']a{%é (% ,gryjrégsr.%l?hselcrude

gm?tle?ﬂé) wad. pifified,via ILG)preﬁgmf;zeqalaté usingy SOWethng) ,
1aqua&e%1exynés-ps§hﬁzsolv§a} to gff t&ngtqqﬁr{egfprpq{l_% 1-(16A21)a (50

| 76 SO rESERE i PR ﬁ*;@}% (Rghiit ADER) 5 020 (5, 1H),

7.58 9 (d, J = 8.7 Hz, 1H), 7.43-7.30 (m, 4H), 7.21 (d, J = 8.7 Hz, 2H), 2.92
(s, 3H).

Preparation of Intermediate 9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl}-
9H-purine-6-carbonitrile (I-(16A-1)a):

Cl— z
N CN
=N
cl

Cl
I<(16A-1)a '
6-Chloro-9-(4-chlorophenyl)-8-(2,4-dichiorophenyl)-9H-purine

I-(1A-1)d (200 mg, 0.49 mmol) was dissolved in acetonitrile (5 ml) and stirred -
at 0 °C. Tetrabutylammonium cyanide (236 mg, 0.98 mmol) and 1,4-diaza-
bicyclo[2.2.2]octane (173 mg, 1.5 mmol) were added to the reaction mixture
and stirring was continued at 0 °C for 3 hours. The reaction mixture was
concentrated under reduced pressure and then purified by flash
chromatography using 30% ethy! acetate/hexanes as the eluant to obtain the
desired product |-(16A-1)a (215 mg, quant): +ES! MS (M+1) 400.2; 'H NMR
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14113 A-9)f To a solution of

1- benzhydryl - 3- (benzyl et hyl am no) - azeti di ne-
3-carboxylic acid am de hydrochloride salt (I-(1 3A-9

c; 0.66 g, 1.4 mol) in- -- - -- 81 nethanol (25 m)
was added 20% Pd(OH)2 on casbon (30% water; 0.13 Q).
The m xture was placed on a Parr(r) shaker and then
reduced (45 psi H2) at roomtenperature overnight.

The m xture was diluted with methanol:. (200 nl)
fichpenagz, [dmenps 9@90ﬁs45H)1 1. Blrger J i &R HzanH),t1188-7.39 (m, 4H),
concentrated to a solid. "The residue was triturated -
f rio2d (d,et A PI7 Behdt), col | ected by vacuum filtration,
washed with ether and then dried, in vacuo, to af for d
1413A-9 f (298 ng, 98%: +APCI MS (M+l) 144.1; 1H NMR

(‘Fﬁ)@ é’r‘élron@@?r%#hetﬁaté - 6994(3.CHibbopheRyD8-(ot-diehictobiienyl)-
' . a

s iiir-Oolf B (1€ Iam noazetidine-3 io
carboxylic acid amdel-2( A-19,. 9.2 g,"30 nmol ) in

nmet hanol (150 m) at O d\ddIMHCI in ether

(75 mi, 75 mol). Tf@‘r@ie ntrated to 2/3
volunme to renpve the et N acuo, and then

nmet hanol was added to bring T reaction vol ume to
150 nL. This was repeated econd tine. After the
addi tion of 20% Pd(OH) 2 o Bh (50% water; 2.3 g),
the m xture 15 was placed/on a Parr(r) shaker and
then reduced (45 psi H2) Cht room tenperature

overni ght. The m xture wag_ Wpd w th nmethanol (350
m) filtered through Celi rinsing with

addi ti Qr(él-ClrdBtdpdnenyI)-BWMHmwhenyli attpuwine-Grsadbonitrile

ot dSa LR 027 Tinulgs oSt mifiviehd Bioide 0.0 mi
r Sﬁd e sbﬂﬁbn waslel b L8 ate Didobinyd thﬁhlﬁllﬁﬁ/ﬂlycﬁﬂée(ﬁ M in

| ected by vacuum filtration, washed with ether and
t hmihyldne eliloride; 520 pk 0.5 munek ws[addedaiopwiseaohg reaation

et Bardnyneg M7 il 1l BRI starting

Oietial Hal been @ndane bttt Y@ ) Wl adkiblitoth8 miklure
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-exiracted 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
(NazS0y), filtered, and evaporated to dryness to afford the desired
compound J-(16A-1)b : +ESI MS (M+1) 404.4; "H NMR (400 MHz, CD;0D) §
8.92 (s, 1H), 7.69 (d, J = 8.3 Hz, 1H), 7.57 (d, J = 1.7 Hz,1H), 7.53-7.43 (m,
3H), 7.36 (d, J=8.3 Hz, 2H), 4.40 (s, 2H).

Preparatron of intermediate N4-(4-Chlorophenyl)- 6—gvnohdm-1 -vi-pyrimidine-
4 5-diamine (I-{17A-1)a):
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25 CI 141 5A-1 a 82 A solution of

6- chl or 0- 9- (4- chl or ophenyl ) - 8- (2, 4-di cht or ophenyl )
9H purine I- 1 (A-1)d (202 ng, 0.49 mmol) and

tetraki s(tri phenyl phosphi ne) palladium0) (60 ng,
0.049 mml) in dinmethyl formam de (1.5 m) was
degassed and to it was added
tributyl-(1-ethoxyvinyl)-stannane (250 I, 0.74 5
nmol ). The reaction nixture was heated to 100 C until

conpl eted as shown C Iut| on of 2:1 of
H20/ conc. HCI (1.5 rH) to the reaction
m xture and the heating 1 hour. The

reaction was dil uted Wlth"éth a ate and washed
with water. The organic | ayers V\kre conbi ned, dried
(Na2stH), filtered, and q qp\n't ated to dryness The
crude io material was ur| red via TLCpreparatlve

pl at e fshigp- B@%ﬂe@hﬁ?ﬂoph@ﬁﬂbwﬁmﬁ&%&‘ ningd-(d6:1aadd 14

585048 BlipbilEnd HRpRGhoR M ) oo bl ngated
Withlstlreng 4t 00 °C i&82 Holirk. TheréhicliohimixtlrévasrditBed with
&%ﬁ@gm{m&éﬁ (s%h{tép:ﬁggj ;)Etgzdtedz mth e%ﬁﬁ 2ace{:alstc’e. We' orégnic
gein_{e‘}uﬂéhé;_ b)glngd Qﬁaé‘?(?ﬂ? %@r@?ngﬁ@é%qora Ned to Ctlj\[yness to
@Ield Tle desm'eﬂlmlnpnmm (17A- Ja (131 mg, quantitative) as an orange-
Biw golr: 7EiSMS (2 6o 't R BaD M CEROLHA L 8516,
S50 PACHELY S 8 AT ol 315 g . ) 19 .

#H)- di aza- bicyclo[2.2.2]octane (173 ng, 1.5 rmol)
were added to the reaction m xture -

Preparation of intermediate 2-Benzhydivi-5-benzyl-2,5,7-triazaspirof3.4]Joct-
6-en-8-one (I-{29A-6)a):

1-(29A-8)a
N,N-Dimethytformamide dimethyl acetal (16 ml, 121 mmol) was -
combined with 1-benzhydryl-3-benzylaminoazetidine-3-carboxylic acid amide
(I-(13A-9)b; 3.03 g, 8.16 mmol} and heated to reflux. After 4 hours, the

suspension was cooled and extracted from saturated équeous NaHCO3 with

ethyl acetate. The combined exiracts were dried (NaxS0,), and
concentrated, in vacuo, to the crude solid (3.50 g). Purification of the
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and stirring was continued at 0 C for 3 hours. The
reaction m xture was 25 concentrated under reduced
pressure and then purified by flash chromatography
usi ng 30% et hyl acet ate/ hexanes as the eluant to
obtain the desired productgsl-0 6A-1a (215 ng, quant):
+ESI M5 (M+1l) 400.2; iH NWVR 83 (400 MHz, CDCI3) 5
9.09 (s, 1 H, 7.57 (d, J =8.7 H, | H, 7.45-7.39
(m 4H), 7.21 (d, J = 8.7 Hz, 2H). Preparation of

| . o ( 13 o -

4? %ﬁgﬂ?gp ?pﬁgnﬁ%gjw Fga%gur [ n&ghvt?slll%ngt%h@ lrg?;t]h%gol m_

( Imethglane chjaride'as elia afforded 4 29Ahe as-avetiowigh salid (1.92 g,

> 6l B WM DB L bl QoG R ORAE Y kb (Bl

di ; or :

SOPSPIS= 1) AR V). T ZH SR PSP THs) o AT e 119, 3.91
( 1dM #19.6 hizt BiA) 6204 HFi@ HZ528)) , 0.59 nmol ) was

added dropw se to the reaction mxture and stirring
continued at -78 Cuntil TLC indicated the starting

gy 8hhtion ¥ IREANe GIARSAWEA Tribk4 4[ck@éh-Blone Hyastdoride
to e mxture 0 quenc e reaction and the cooling
blak Wi29A-6Mved. The reaction is mxture was

extracted with ethyl acet atﬁNLr\oml M HClI . The organic

| ayer was back-extracted wifthj,, MHC and the aqueous
| ayers conbi ned. The aﬂmayers wer e then brought
to a basic pH with sodi droxi.dg and extracted
wWith ethyl acetate. The organitc | ayers were conbi ned,

dried (Na2SO4), filtered, |- @pa-@paporated to dryness
to afford the desired 20 conpound 1416A-1)b : +ESI M5

(Mr1) Foa solutipneR2benahyeeyl-Sdmesep)y2.8,7-Fiazaspio[3@]egt-6-en-

1959y S o ndhesbirlyip g wes

2khided excess 1 M HCl in diethyl ether (10 mi). After stirring for 10 minutes,
the solvent was removed, in vacuo, and the resultant hydrochloride salt
dissolved in methanol (50 ml). After the addition of 20% Pd(OH). on carbon
(50% water; 1.1 g), the mixture was placed on a Parr® shaker and then
reduced (50 psi Hz) at room temperature for 22 hours. The reaction was
filtered through a 0.45 pM disk, and then concentrated, in vacuo, to give a
gummy solid. This material was triturated from methanol to afford |-(29A-6)b
(450 mg, 47%) as a tan solid: +APCI MS (M+1) 127.9; "H NMR (400 MHz,
CD;0D) 6 4.51 (s, 2H), 4.41-4.33 (m, 4H).

Preparation of Intermediate 1-Benzhydryl-3-methylaminoazetidine-
3-carbonitrile (1-(29A-7)a): ‘ '

HN"

QT
g
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Preparation of Internedi ate
N4- (4- Chl orophenyf-6-pyrrolidin-I-yl-pvrimdine- 25
4.5-diamne (1-(17A-1)a): 84 C / I NONI- 17A-1 a

_6-Chl.oro-N4- (4-chl or ophenyl) - pyri m di ne-4, 5-di am ne

1-(JA-1)a (114 ng, 0.45 msl ) and pyrrolidine (1 m,
excess) were conbined and heated s with stirring at
100 C for 2 hours. The reaction mxture was dil uted
with saturated NaHCO3 sol ution and extracted with
ethyl acetate. The organi p(2d/eYes were conbi ned,

dried (Na2SO4), filtered, and eyaporat ness..t.o
V1 el d Lo SBESRe] COROHB LI 308 B3t b o8 rmo) f

N o

Tardbthed, acétic a8idB(1He3 m2H§.0 mmﬁl)(adl rodm:temmraﬂzre. Afer stirring
?fng g;&ggjeg%blidl K%?\l {1“17 g4'1_93 0 mmoi) o was ad tec'i %ﬂd%e mixture

%N&eﬁ%&léﬁrtéf lso> a4 htire, Thé Féaf&;éﬁ Mé@é@bié’f& £1he solid product
6-en-8-one (1-(29A- -(29A-6) a

Nvas Chllested/ by uaamnnd)lﬁratlmnennyed wat rae h(aml mnd then dried, in

Vb MEaorf JBbR e s Reladess oA 2550 8, Branitative)tES
W?QMH()A 8IB3ANMR @003Bz, éD},@lzm A3t d 893 Hﬁ an) 7.29

ter 4 hours, the 20 susp enS|on 'was cool ed

dhd/ =75 Het éld) f.28n(ts dt=ut Bthiz) %b).:éews(sxémc%m(dw 7.5 Hz,

Gp e T 1 Ak PAEE: S Vacuo, o the crude

solid (3.50 g). Purification of the 85 residue on a

Bi ot ageT"' Flash 40M col um using 0-3% net hanol in
Preparation of Intermediate 1-Benzhydryl-3-methylaminocazelidine-

3-carboxvlic Acid Amide (I-(29A-7)b):

\NH

oW
s

-(20A-7)b '

A vigorously stirred solution of 1-benzhydryl-3-methylaminoazetidine- -
3-carbonitrile {(I-(29A-7)a; 2.10 g, 7.57 mmol) in methylene chioride (25 mli)
cooled in an ice bath was treated with H2SO4 (4.0 mi, 76 mmol), dropwise.
After the reaction mixiure was allowed to warm to room temperature and stir
overnight, it was cooled in an ice bath and then carefully quenched with
concentrated NH,OH to pH 11. The mixture was extracted with methylene
chloride, the combined organic layers were dried (Na,S0,) and then
concentrated, in vacuo, to afford |-(29A-7)b (1.2 g, 54%) as an off-white
solid: +ES MS (M+1) 296.3; "H NMR (400 MHz, CD0D) 8 7.41 (d, J=7.5
Hz, 4H), 7.25 (t, J= 7.5 Hz, 4H), 7.16 (t, J = 7.1 Hz, 2H), 4.48 (s, 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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| mtdraBaldefB{POA-Ie: chl ori de was added excess | M HCl

nmet hyl ene chloride as eluant afforded 1-(29A-6)a as a
yellow sh solid (1.92 g, 62%: +ES M5 (Mt1l) 382.3; 1H
NVR (400 MHz, CD30D) 6 8.66 (s, 1 H, 7.59 (d, J =
7.1 Hz, 2H), 7.49-7.11 (m 13H), 5.12 (s, 2H), 4.44
(s, IH, 3.315(d, J =9.68Hz, 2H), 3.20 (d, J =9
Hz, 2H). Preparation of Internediate 2,5,
7-Triazaspi rol3. 4/ oct an- 8-one, Hydrochloride Salt
(1-(29A-6)b): HN--~ NNH HN p HC 10 1-(29A-6)b To
a sol ution of

2 pE0Z0y; f (,g‘ 2 g'ﬁ;n%%éffo

.6

.4]ocl-

in diethyl ether (10 ml). After stirring for 10

m nutes, the solvent was renoveyg, _in vacuo, and the
resultant hydrochlorideg=salt 1 | ved in met hanol
(50 mM). After the add dn of{ 2 (OH)2 on carbon
(50% water; 1.1 g), theéxafx
Parr(r) shaker and then
tenperature for 22 hours.
through a 0.45 M di sk, ano Bn concentrated, in
vacuo, to give a gumy solT™d. This material was ’
triturated from net hanol %jl@éd 1-(29A-6)b 20 (450
ng, 47% as a tan solid: (MF1) 127.9; H NWMR

I(D 400 I\Nth _-Dilﬁ@ﬂwf | {rﬁamidia_lditmethﬂ%cetél-(m-rﬁl,% ol as
re at.l - er nedl at e

19%5?@&%&%5\ f-@eﬁgksrdry'rgm%al@min@ﬁi@ldir@-%-&amie acld
amide ARV 196 i D Prial) and BBatelr b2l )fef @ flours,

rihvel suspansion was cooled and extracted from saturated aqueous NaHCO;

requced (30 psi H2) at room
Frieyreaction was filtered

with ethyl acetate. The combined extracts were dried (Na;SQ.), and
concentrated, in vacuo, to afford 1-(29A-7)c as a sofid (152 mg, 96%): +ES
MS (M+1) 306.3; "H NMR (400 MHz, CD;0D) 5 8.42 (s, 1H), 7.47 (d, J= 7.5
Hz, 4H), 7.27 (t, J=7.5 Hz, 4H), 7.17 (t,'J =7.5 Hz, 2H), 4.57 (s, 1H), 3.58
(s, 3H), 3.55 (d, J = 10.0 Hz, 2H), 3.34 (d, J = 10.0 Hz, 2H).

Preparation of Intermediate 5-Methyl-2,5, 7-triazaspirof3.4Joctan-8-one,
Hydrochloride Salt (I-(29A-7)d):

NH

HN
O °HC

I{(20A-7)d
To a solution of 2-benzhydryl-5-methyl-2,5,7-triazaspiro[3.4]oct-6-en-
8-one (I-(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)z on carbon
(50% water; 95 mg), the mixture was placed on a Parr® shaker and then
reduced (50 psi Ho) at room temperature for 5 hours. The reaction was
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met hanol (17 m) was added net hyl am ne hydrochl ori de
(1.21 g, 18.0 mmol) and then acetic acid (1.03 nl,
18.0 mmol ) at roomtenperature. After stirring s for 5
m nutes, solid KCN (1.17 g, 18.0 nmol) was added and
the m xture was heated to80 C for 19 hours. The
reacti on was cool ed; the solid product was collected
by vacuumfiltration, rinsed with methanol, and then
dried, in vacuo, to afford [-(29A-7)a as a col orl ess
sﬁitéreld {tzobgh @,0. qﬁw 't:lts&t iaN@):herrftESlcehﬁa{d\zfrm vadio, 3o givd a

t%P"@t 'Lan’ngainep @omzé;l ie ethgr g% g d | ;(2gAz71§ (Fl|g4 ng;.I)I)QAI%Z) ggah

| §if-ehtbsond: %EP&MWM%%M AR (0 L2 cod)'s 4.38

HdBdWZTB/GHL‘: 2Hyed My (an?H%aﬁk% (dline12% Bar 2EX)2. 7T (HFH).

Am de (1-(29A-7)b): 15 1-(29A-7) b A Vi gorously
stirred sol ution of
1- benzhydryl - 3 met hyl am ne- 3-carbonitrile |-
29A-7 a; 2.10 g, 7.57 mmo met hyl ene chloride (25
atadioned 9-(4-&hldro é—dmidat ¥6-id9 - 0
{EH 76 % )T_dropvvi se. 20 After the reaction mxture
2 g0 warmto roomtenperature and stir

overnight, it was cooled in an.ice bath and then

careful ly quenched wi t condgnt it ed NHAOH to pH 11.
The mixture was exf @ ne chloride,
t he conbi ned organi c NayerSNwerfe dHi ed (Na2SO4) and

then concentrated, in vacuo —No afford 1-(29A-7)b
(1.2 g, 54% as an off- 25 solid: +ES M5 (Mtl)
296. 3; 1H NVR (400 MHz, 61 7.41 (d, J = 7.5 Hz,
4H), 7.25 (t, J = 7.5 Hz, , 7.16 (t, J = 7.1 Hz,
2H), 4.48 (s, | H), 3.44" (d, J = 8.7 Hz, 2H), 3.09
(d, J =8.7 Hz, 2H), 2.24 (s, 3H). -------------
--------------------- ﬂPreparatlon of

I nter B hvdr

2tr o A 4a¥ed i Bompepane] (1 mb and to i
was added 6-chloro-9-(4-chlorophenyt)-8-(2,4-dichlorophenyl)-9H-purine
I-(1A-1)d (30 mg, 0.07 mmol). After stirring at room temperature overnight,
the reaction mixture was evaporated to dryness and extracted into ethyl

acetate from saturated aqueous NaHCO; solution. The organic layers were
combined, dried (NapS0,), filtered, and concentrated to dryness. The crude
residue was purified on a TLC preparative plate using 4% methanol/
methylene chloride as the solvent to yield title compound 1A-1. A solution
of the material in methylene chloride was treated with excess 1 N HCl in
diethyl ether, stirred, evaporated to dryness, and then triturated in diethyl
ether to afford the hydrochioride salt of compound 1A-1 (8 mg, 26%): +ESI
MS (M+1) 433.4; 'H NMR (400 MHz, CD30D) § 8.50 (s,1H), 7.64 (d, J=8.3
Hz, 1H), 7.55 (d, J= 1.7 Hz, 1H), 7.49-7.45 (3H), 7.34 (d,'J = 9.1 Hz, 2H),
5.73 (septuplet, J = 6.2 Hz, 1H), 1.48 (d, J = 6.2 Hz, 6H).



N NY O s 1-(29A-7)c N, N-Di net hyl f or mam de di net hyl
acetal (1.1 m, 8 3 mobi) was conbined with

1- benzhydryl - 3- met hyl am noazeti di ne- 3- carboxylic acid
am de 129A-7 b; 153 ng, 0.52 nmol) and heated to
reflux. After 3 hours, the 8uspension was cool ed and
extracted from saturated aqueous NaHCO3 io with ethyl
acet ate The conbi ned extracts were dried (Na2SO4),
and ?gentrat ed, in vacuo, to afford 1429A-7)c as a
solid (189 CREPoyRds listegdn Twe(wbe)ovewreprewamwsmgo

Z/irf)cgaé@@atrﬁal% A[é}gghc?_ée %ﬂ%&f ISPQf(:ztﬁ]Jr y’le_SYflt%eSrL&Of
omPpoBnd (14-1 Liskig, tha a@ﬁrop(r%,te Q‘rﬁrtmé niiefifls which & é\/aulabie
= 10.0 2H). 15 Preparation

| n‘foéP'ﬁl‘)@E‘?'ﬁqye pSé%f?d %!Wrspar&tmazwbkmwm to those skllled in the
ey U5 e A e

_:ﬁmmmt@s Henaarhyourdlsdisted bel@mawerer RbRtdd @ﬁﬁa;@ “the free

é} 29A-7 c.. 189 i n_net hanol

1150 geneflviénverted t%ﬁ}ﬁn C@f%mor(mn@hydrpchlonde salt
Affm;enestlﬁ% addi tion of 20% Pd(OH)2 on carbon (50%

wat er ; ng), the m xture was placed on a Parr(r)

shaker and then reduced (Sakdei1 H2) at room

tenperature for 5 hours. The reaction was - -
----------------------------- NN 88 filtered

through a 0.45 M di Sl t hed! codcentrated, in
vacuo, to give a solid NIT AT onof ffom di et hyl
et her afforded 1-(29A-7)d0 (125::@, 9499 as an

10 Ar
Example : Ar -OR MS
No. (M+H)*
1A-2 ‘2,A-dichlorophenyt -OMe 405.4
1A-3 2,4-dichlorophenyl -OEt 419.6
1A-4 2 4-dichlorophenyl -O-n-Pr 433.4
1A-5 2,4-dichlorophenyl -O-n-Bu 447.0
Example 2

Preparation of 6-tert-Butoxy-9-(4-chlorophenyi)-8-(2, 4-dichlorophenyi)-
15 9H-purine (2A-1):

SeW ST

Cl
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off-white solid: +APCI M5 (M+l) 142.0; 1H NVR (400 MHz,
CD3CD) S 4.38 (d, J=12.0 Hz, 2H), 4.17 (s, 2H), 4.13
(d, J= 12.5 Hz, 2H), 2.71 (s, 3H). 5 Exanple |
Preparation of 9-(4-Choorophenyl)-8-(2

4-di chl or ophenyf | - 6-i soprop®ky- 9H purine (I A-1): N'N
NY o C G 10 1A-1 Sodium (7 ng, 0.3 mml) was

di ssol ved in isopropanol (1 m) and to it was added

6- chl 9- (4-chl h | 8-(2, 4-di chl henyl )
pur i neb-Chipr A ohlp BB E-Zr4 iR gropRemAr S it

CERCET, BEIRERR WrELQUSIdY @Bima, 1S hEh dntetidfofran (1
anbivadre conbimechbind atueeld ayerdgist Nrliignstiemperatore. The
ARt i es coasaniiod s Ghardsh g he Fesid, es extracted
MR’ EMG Nt t@Ldet 's?fbr% % rﬁﬂ@é%'s&ﬁtz@haﬁ%e‘é&bﬁﬂlc

4% met ano\/a ene as theé sol vent
ylamra Wereloammmm@dl (,NabSO%) sﬁiﬂemd aand eyfapbraiedm dryrass.
excess 1

g | en hI ori d i}?’
berRgic ety G eRiatirhy o € rapepatielLc
Jﬁm H% ﬁléfr@fn?#méfﬁhﬂéﬁé ic‘:ldi|or1d@tzi%,ethets@lv%fnf :{glybhﬂe

hydrochl ori de sa of conpoun - : +ES|
mmmmenmul(ﬁgslwm E%HsN (400 WiHz,

pcpiseiths’ Sy B4 Gt b Sysn Wi oy A dibg!
(75&@1?L4511 gg,’SHI_)h-T’ 51 @ 7= o1t Hy, 2}1] 418-,1 %}% oH)= 6

e conmpounds |i st e ble 1 beI ow wer e
prepared using procedures analogous to those descri bed
above for the synt hesi s cExam‘pIqaaund 1A-1 using the

BBLS a%%t& 6 f 2B 5%1’:@ n- ‘Q.S'-L%xﬁhg 2 EnR \fgﬁhle%?/ll)-e

8-(2. 4-dichlorophenvl)-9H-purine (3A-1):

P
NSN O~y
0'@ ‘/ ®

Cl

cl

To a tetrahydrofuran (1 ml) solution of 6-chloro-9-(4-chlorophenyl)-
8-(2,4-dichlorophenyl)-9H-purine [-(1A~1)d (30 mg, 0.073 mmol) and
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 acetate from saturated NaHCO;
solution. The organic layers were combined, dried (Na280,), filtered, and
evaporated to dryness. The crude product was purified by chromatography
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15

commercially, prepared using preparations well-known
to those skilled in the s art, or prepared in a manner
anal ogous to routes decri bed above for other

i nternedi ates. The conpounds |isted bel ow were
isolated initially as the flee base and then
generally converted to their correspondi ng

hydrochl oride salt for testing. Table 1 NN C / \
N)-=No_R 10 Ar Exanple Ar -OR M5 No. (MrH)+ 1A-2
2 on-adpreharative HE.G) plateOnsing @86 methand/raethyieneritderidshanine

| S0kt cie S ForBnengn AL R8BI A Rl & e material
Pireppttaidrincibride Was treBtPwith extés< nINHED heaie}hﬁ eﬂ?er4

di chl oroahenyl) 1s 9Hpurine (2A-1): nN
vstired, @vaporated\ta dpess, and then triturated in dlethyl ether to afford

iR Gertarid 54,6 GRAGEN Al Pl 3T BSEMG P
06122 NMRIE0E RIHA DG Vs 8/51((4, 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
commerciaily, 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 generaily converted fo their corresponding hydrochloride salt

for testing.

Table 2

NN
!
CI\QN /'}//”\ o-R
=N
Example Ar -OR MS
No. | : (M+H)*

3A-2 2 4-dichlorophenyl Noe 488.4
w L
0 )

3A-3 2,4-dichlorophenyi Me. e 544.4
-- N,Me:
N Me .
© Me




m ) were conbined and stirred overnight at anbi ent

t enper at ur e.

The

reacti on mxture was concentrated to

dryness and the residue was extracted .5 into ethyl
acetate from saturated agueous NaHCO3 sol uti on.

o
f

rgani c
iltered,

| ayers were conbi #8d, dried (Na2SO4),
and evaporated to dryness.

The crude

product was purified by chromatography on a
preparative TLC plate using 4% net hanol / net hyl ene

The

chloride as the solvent tojgive titl conpounde
as%’aﬁow oi | : sl Ms (Wk1) 447.59R4 NWR (40
i b ) 18 8.48 (s, 1 H), |7.64 (d, J = 8.3 Hz, )"
7 gﬁd J= 2 Tz, T H " 7.49-7724 (m_3H),
(H, 3A4 9 1 24-dichigrophenyl (s, 9H). Exanip(e 3 502-4‘
Preparati gn of )
61 (1- Benzh. ydryl azeti di n- 3yl oxv) - 9-( -c Ioropheny/)-
"B 8-(2.4-dichIorophenyI)-QFLpurhE$ : NI[ON o~N
N5 C «cl] 3A-1 To a tetrahydrofdr@an n1) soj ution
ofl-—-6-¢chlor n__Q__L/I chl a_n_g_lgharull AY
8t ( 235 ghizaemircnpheyi- pur i ne 141A- 1ud (30 g, 488.4
0L 073 mmolj) and 20 1-benzhydryl azeti di ny3-0l (53 ny,
0L 22 mmol )] was added potasgiumtert- put X|de (R4 ng,
0 22 mmmol )j. The conbi ned rg¢agent sswe stlirred
overni ght } at ambi ent tenporature Ghe Teaction
Xt ure—wgds concentratedtydryness —and-tteresi-due
s ¥ABr aqt Ed-dichlorephgmylaget ate fr at ed| N4BBEB
sjol ution. |The organic Iayeis were c drifed
([Na2SOH4), |filtered, and 25]evapg to dryness. The
drude product mas purified|by chr tography 91] on a
ar tive at e using 4% nmethanol 7 net hyl ejne
dh 243{2 lszt‘h‘g PQ@‘?ﬂylt b gi ve tittepedepound 34740
gs a yeIICM/0|I A sol utiop of th terial in
et hyl ene{chl ori de was trehted w excess 1 NHC in
iethyl etther, stirred. e aporated to dryness.| and
the%ﬂ-ﬁit“rﬁttﬁGiéhfbrgbﬁér{Wl et her tf afforf 550.2
3A9 2,4-dichlorophenyl 502.4
O
\"{0
3A-10 2,4-dichlorophenyl O 528.0
o
\’io
3A-11 2 A-dichloropheny! N 514.8
:fo/Cgi

Example 4
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s the hydrochloride salt of compound 3A-1 (14 ny,
31%: +ESI Ms (M#1l) 612.2; '"H NWR (400 MHz, CD3OD) 8
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
conpounds listed in Tabl e 23bel ow were prepared using
1o procedures anal ogous to those descri bed above for
the synthesis of Conpound 3A-1 using the appropriate

startlng materlals whi ch are_avai | abl CO rciaIa‘g
JrIEH Lion, of iS4 -Ghlerpphenyind-(2draichlaoRne wieiah furan-

S%!:He@ﬁo)c;f} ﬁ%“gﬁé@q qrg prepared in a manner anal ogous
e for other internedi ates. The

conmpounds |isted bel ow weregizsqlated initially as the

free 15 base and thepxganer gl | W converted to their
correspondi ng hydroc ¢ Spt'tTo esting. Table 2
NN C / ° NI _/.R}A Rxanpl e -OR M5 No.
(MrH) + 3A-2 2, 4-di chl 6 henyl AN, Me 488.4 XO .

3A-3 2, 4-di chi orophenyl ¢ 544.4 N-M O Me - -

---------- S bcafple Ar -OR M5 No. (MkH)
3A-4 2, 4-di chl oropheny¢|/ 502.4 NO fD

4A-1

9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-ol |-(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 ml) and heated to 100 °C overnight. The reaction mixture was diluted with
ethyl acetate and washed with brine. The organic layer was dried (NazSQu),
filtered, and evaporated to dryness. The crude materiat was purified on a
preparative TLC plate using 75% ethyl acetate/hexanes as the eluant to
yield title compound 4A-1 {20 mg, 16%); "H NMR (400 MHz, CDZ0D): § 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), 4.68 (d, J = 5.0 Hz, 2H), 4.39 (m, 1 H), 3.91 (m; 1
H), 3.79 (m, 1H), 2.20-1.83 (m, 4H). A solution of the material in methyiene
chioride 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 éynthesis of
Compound 4A-1 using the appropriate starting materials which are available
commercially, prepared using preparations well-known to those skilled in the
art, or prepared in a manner analogous to routes decribed above for other
intermédiates. fhe compounds listed below were isolated initially as the free
base and then generally converted to their corresponding hydrochloride salt
for testing. '



3A-5 2, 4-dichl orophenyl Me 488.4 N Ylof,D 3A-6
2,4-di chl orophenyl N, 488.4 o 3A-7 2,4-dichl orophenyl
2N Me 474.0 'o 3A-8 2,4-dichlorophenyl 550.2 3A-9

2, 4-di chl orophenyl / 502.4 3A-10 2, 4-di chl or ophenyl
528.0 rN 3A-11 2, 4-di chl omephenyl N 514.8 -~o

Exanple 4 93 Preparation of 9-(4-Chlorophenyl)-8-(2
4-di chl or ophenyl ) - 6- (t et rahydr of ur an-

2-yl met hoxy)-9Hpurine (4A-1): r NON I NOJ d

Cl 4A-1 5 Table 3

9- (4- Chl or ophenyl ) - 8- (2, 4-di chl gr ophenyl ) - 9FLpur|n 6-0
l 1-(1 A1 c (100 ng, 0.255 T

2- bronmonet hyl -t et r abiyd an 255 mmol ), and
cesi um car bonate (83 ny I)(Nﬁﬁe conbi ned in
di rethyl formam de (5 m and gRated to 100 C

overni ght. The reaction m x{re was diluted with

et hyl acetate and washed with brine. The organic |ayer

v dr (Na2804r o filfered, _6 vaporatenltcmS
C%EiE? The cru mat er i was purifled on a +
pre Patile TLC pl ate using 75% et hyl acetate/heugﬁgg
qs the eTua
1 -c}lchloropheny! 0=.0 4751
A0
4A-3 2,4-dichl henyl 449 .1
ichlorophenyl E&ONOMe _
4AA-4 2 A-dichlorophenyl | .. 0 4772
YO/\gJ

4A-5 2,4-dichiorophenyl }i o 489.2
| 1

4A-6 2,4-dichlorophenyl OMe 493.2
- N
O/VLOMe
4A-~7 2-chlorophenyl -OEt 3856.2
4A-8 2-chlorophenyl -OMe 371.2
4A-9 2-chlorophenyl _F 439.2
' ‘\‘{o’\€f=
F
Example 5

s  Preparation of 9-(4-Chlorophenyl}-8-(2,4-dichlorophenyl)-6-(2,2, 2-trifluoro-
ethoxy)-9H-purine (5A-1): '




yield title conmpound 4A-1 (20 ng, 16%; 1H NWMR (400
MHz, CD30OD): S 8.52 (s, 1 H, 7.64 (d, J =8.3 Hz, |
H, 7.49 (d, J = 2.1 H, 1 H, 7.50-7.44 (m 3H),
7.34 (d, J =8.7 Hz, 2H), 4.68 (d, J = 5.0 Hz, 2H),
4.39 (m 1 H, 391 (m 11 H, 3.79 (m 1 H),
2.20-1.83 (m 4H). A solution of the material in
net hyl ene chloride was treated with 4 M HCl /di oxane,
evaporated to dryness then further dried with high
vacuumto yi el d the hydrochlgfirge salt of conpound
4A-1: +APCI N5 (Mt 2. J20 TThe ¢ rrpounds listed in
Tabl e 3 bel ow were pr ] u3zin pryocedur es
anal ogous to those ‘descri beg=pbove fer the synthesis
of Conpound 4A-1 usi ng appropriate starting

3

mat eri al s which are avail aBezicormerci al ly, prepared
usi ng preparations well-kr6wn to those skilled in the
art, or prepared in a ganner anal ogous to routes
decri bed above for other 25 internedi ates. The
conpounds |isted bel ow wered=gol ated initially as the

cor r cbomng A g BERARRECY B TLREVPS rRP O i fgnd
2hP-drifbuorestianol)2 ml)@vdre shird adrogdepiperalure @R kathis

5 DRiguls Ve RSO DR He - A2 4clchiropheryTy
gﬁ?ﬁﬁl-@o ?ﬂggfilfemoorﬂ%,g%% MmBl). 4vePreaction mixture was stirred
at room temperature %r 3 days then quenched with H,O and diluted with
chloroform. The organic layer was washed with brine, dried (NaxS0g),
fitered, and concentrated under reduced pressure. The crude product was

10 purified by preparative TLC using 20% ethyi acetate/hexanes as the eluant
to give title compound 5A-1 (20 mg, 17%): +APCI MS (M+1) 473.1; '"H NMR:
(400 MHz, CD30D): 5 8.58 (s, 1H), 7.64 (d, 1H), 7.57 (d, 1H), 7.50-7.41 (m,

3H), 7.36 (d, 2H), 5.23 (q, 2H).

15 Example 6
Preparation of 9-(4-Chloropheny!)-8-(2,4-dichlorophenyi)-9H-purin-6-yi}-
cyclohexylamine (64A-1);

O
C!\Q\Nifl\ﬁ
ct
cl
. B6A-1 o
20 6-Chloro-9~(4—chlorophenyl)-8—(2,4-dichlorophenyl)-QH-purine

I-(1A-1)d (30 mg, 0.07 mmol) and cyclohexylamine (0.3 ml) were combined
in ethanol (0.5 ml) and heated at 60 °C for 30 minutes. The reaction mixture
was concentrated under a stream of N, and then extracted into ethyl acetate
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4A-6 2, 4-di chl orophenyl OMO 493.2 O Owe 4A-7

2-chl orophenyl -OEt 385.2 4A-8 2-chl orophenyl -Owe
371.2 4A-9 2-chlorophenyl F 439.2 OF F Exanple 5 5
Pr epar at.i on of

"9- (4- Chl or ophenyl ) - 8- (2, 4-@dschl orophenyl )-6-(2, 2, 2-tri

fluoro- ethoxy)-9H purine (5A-9): 95 NN -"NF d ci
5A-1 Potassiumtert-butoxide (1 Min THF, 0.73 m,
0.73 mmol) and 2,2,2-trifluoroethanol (2 m) were
Soinrgaturatsd NablQOsuhetions. The ergenicdaydrissvéremoxthined wiried

@\?%E?E)d? Jittgreds. syppaiaishisgnness  andthandrified hyappparative
PHERKIH %]étﬁ\{lr e d’fﬁéﬁi%xﬁﬁes Qs fu b bbtamﬁné ea gnd

m xt ur vvass roomtenperature for
BAdn Ayschutiho of tia matdaial anmaﬂnyleme ¢hlairide waﬂﬂrmteﬂdvlth
dried

PrasS o8 M iin A et g Svanur i AadiesFe an dhen

PRAERI 8. méfthg QhEF® AU h ﬁadh%rﬁief sdii GicboPpound BA-1
reparative TLC using 20% et 5 acet.at e/ hexanes as The

L8iae 5700 ap aéolzd tHES I 43R-6; ' HAIMIRg (506 H4Hz,

CORT o W g) f o O Yo 95 s (o 3Py sl v
éel)a HZ,; 34) (:ﬂgo &lﬂ)m P A2 (o) =49 .F12BHE, 1694 (br d, J =

Pr epar ati on of
8. @Hml"ﬁr bFBhytl) J 8-1425 Hzitkhi b:68phaRym Shbt pur i n- 6-
cycl ohexyl am ne (6A-1):

The compounds listed in Table 4 below were prepared using
pracedures analogous to those described above for the synthesis of

Compound 6A-1 using the appropriate starting materials which are available

‘commercially, prepared using preparations well-known to those skilled in the

art, or prepared in a manner analogous to routes decribed above for other
intermediates. The compounds listed below were isolated initially as the free
base and then generally converted to their corresponding hydrochioride salt

for testing.
Table 4
' R1
)
cl
=

Ar
Ex. Ar R NRR’ Ms
No. | . (M+H)*

6A-2 2,4-dichlorophenyl -H ;&NO 458.5
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15

NON C "\ H --NC C 6A-1 20

6- Chl or 0- 9- (4- chl or ophenyl ) - 8- (2, 4-di chl orophenyl ) - 9H
purine |- 1A-1d (30 ng, 0.07 nmol) and

cycl ohexylam ne (0.3 m) were conbined in ethanol
(0.5 m) and heated at 60 @7 or 30 m nutes. The
‘reaction mxture was concentrated under a stream of
N2 and then extracted into ethyl acetate 96 from
saturated NaHCO3 solution. The organic |layers were

copRined, 4ried 2S4) , f|| ered porated tg
jr%ed;s, é'ﬁﬁ%‘ﬁ‘oﬁ\e{'ﬁf par at |\r€ LC usiln 660‘5

P59% et hyl acetate/hexanes as eIu nt to oR}\ziiT titlie
compound  6A-1. A solutionfof the materia

th s excess— | N-HC

neAligt hyl 2 atdieRlorspHehiyEed, evworatedﬁzo dryness ande.5

hen E(~tr|turate i n"di et hyl ether t he
hydrochl ori de salt of conppund 6A 8 ng, 57%! as
solid +FSI MS (M+1) 4721 6; 'HINVR. (500 Mz

CLEALD) ;| 8 $B44 pzbl 71 6614. 60 (m 7.38-1 ]
m 3H), Aadlicfigro gm’lﬁ 878 He, ’gwfbo (br %5'65
II—D,Z.liZ(brdJll 9Hz, 2H), | 1. 94( rtho 3.0 Hz, 2H),
1.78(b - 14.5 Hz, 11 H), 1.162-1.23 (m 5H). The

C I, S Tabj e B b oW were prepared ugl
p&%’ éﬁﬁ%&gﬁmepw t hpsetdescri b ove for |t 23-6
synt he<| s of Conpound 6A-{l using the prdpriate

startirng materials which are availl abl e N
commerdi ally, prepared usihg pregarations vveM kngwn

I

to those. skilled in the art, or prepared in a manner
anal ogous to routes decribed above for other
i nternediates. The conpof¥agiRledt ed bel ow were

iperidinetbadexyhid acidiEthyl Bster (RA-1):

o )
=N O~
cl °©
Cl
A1

6-Chloro-9-(4-chiorophenyi)-8-(2,4-dichlorophenyl)-9H-purine
I-(1A-1)d (30 mg, 0.07 mmol), piperidine-4-carboxylic acid ethyl ester (34
mg, 0.22 mmo}), and triethylamine (20 p!, 0.29 mmol) were combined in
ethanoi (1 ml) and heated at 70 °C for 2 hours. The reaction mixture was
concentrated under a stream of N2 and then extracted into ethyl acetate from
saturated NaHCOj3 solution. The organic layers were combined, dried
(NazS0y), filtered, evaporated to dryness, and then puriﬂed' by preparative
TLC using 4% methanol in methylene chloride as eluant to obtain titie
compound 7A-1. A solution of the material in methylene chloride was
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20 Table 4 RL N' \NNRR NAr Ex. Ar RL -NRR M
No. (MtH) 6A-2 2, 4-dichiorophenyl -H , 3cN 458.5 97
6A-3 2, 4-di chl orophenyl -H " 460.5 1 N 1 6A-4

2, 4-di chl orophenyl -HNC/~ 446.5 H 6A-5

2, 4-di chl orophenyl -H 446.88 6A-6 2, 4-dichl orophenyl
-H'" 473.6 N ON, M Exanple 7 Preparation of

1- 19- (4- Chl or o- phenyl ) - 8- (2, 4-di chl or o- phenyl ) - 9H pur i
n-6-yl |- piperidine-4-carboxylic acid Ethyl Ester
{rédtelwitNEREess!1 N HCINnNiethld éhel stired Antl evaporated to

gmﬁggg to aforiAne hydEpioTge @iw(q%ﬁw Cund TA AT ds ) s
RISRRE S RRG%50 1 % HaTR (%bBWHS?&Brsob% 8.35 (s, 2H),
7.60 {d, J = 8.3 Mz, 1H), 7.56 (d, J = 2.1 Hz, 1H), 7.50-7.45 (m, 3H), 7.34 {d,
J=8.7 Hz, 2H), 4.15 (g, J = 7.1 Hz, 2H), 3.68 {v br s, 2H), 2.85 {m, 1H), 2.16
(m, 2H), 1.89 (m, 2H), 1.25 (t, J = 7.1 Hz, 3H).

The compounds listed in Table 5 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 7A-1 using the appropriate starting materials which are available
commercially, prepared using preparations well-known to those skilled in the
art, or prepared in a manner analogous to routes decribed above for other
intermediates. The compounds listed below were isolated nitially as the free
base and then generally converted to their corresponding hydrochloride salt

for testing.
Table 5
R1
| N /L\‘N
Gl
=
Ar
Ex. No. Ar R1 -NRR’ MS
_ : (M+H)*
7A-2 2 4-dichlorophenyl -H | 462.0
7A-3 | 2,4-dichlorophenyl -H \"{t?l AN 457.1 |
Me




ng, 0.22

were conbined in io ethanol
The reaction m xture was

for 2 ho

mol ),

urs.

and triethylamne (20 I,
(1 M) and heated at 70 C
concentr at ed

under a streamof N2 and then extracted into ethyl

0.29 mol )

acetate from saturated NaH@O3 sol ution. The organic
| ayers were conbined, dried (Na2SO4), filtered,
evaporated to dryness, and then purified by
preparative TLC using 4% net hanol in nethyl ene
chl ori del as el ugnt to oQtajy tijtle is pund 7A-1.
§;3‘Jr)ﬁt'*%n of the terial ihﬂmet hyl ene gﬂﬁ@‘ri de wag ‘ggs N
freated with excess | N{HCI in|diethyl ether, stirr H)
and evaporared To dryngss [ o gfford t‘he ﬂydrocm qride
saltA-Bf c&ﬂj@@h@rqghemk 4 n, 65% as oN d:  +ESI902.5
VE (MF1)} 530.1;"'H NVMR (400 MHz, D)\/ ‘(r% 2H) ,
/.60 (d, J:83Hz 1 H), 7.56 11H),
7.50-7.45(m 3H), 7.34i(d, sJ—8H7Hz 29) '4.15
-o—J———— 1z 2!—!), 3€8(vbr - ’7.9'5““ H)
>, YA-5( ) 22Hichibréihebwl [2HiH 1[25 (t, D EL Hz, |31830.4
The congounds |isted iniTable § bel ow werfe preparﬁd
Isi ng gdrocedures anal ogous to |t hose | bed abqve
for the|synthesis of iojConpound 7A-1 ing the
ppproprilate starting matjeri al s jwhi ch ar ai | abl €
onercifal |y, prepared ysing preparations well-kndun
071959 5l dfchfld hehfif | aLip, gr preparedAn a mannefgy 4
anal ogous to rout crli bed alpove f
 nt ermedi ates. The conpounds lijsted b re
i solated initially as the free] base and then
gener al lly converted to their corresponding
yTochloncF salt 1S flor testing. Table 5 RIT N| N
NRRA-T Y- Ridpglichlprophgpyl Ar -WRR VB /(%H) 490.8
; 4 OEt
)
H 0
-8 | 2 4-dichlorophe : .
TA 2,4-dichlorophenyi H \;\'?' A~ 432.0
H
7A-9 2,4~dichlorophenyl -H ~3 OMe 462.0
Y
H O
7A-10 | 24-dichlorophenyl -H - 504.8
XI;I(OMe
H o)
7A-11 | 2,4-dichloropheny! -H N ,% 460.0
N .
' .
H
7A-12 | 2,4-dichlorophenyl -H } 446.0
| RNJV
| |
H




7A-2 2,4-dichiorophenyl -H 462.0 ~N~OV H 7A-3

2, 4-di chi orophenyl -H "A~N457.1 | Me - - --------
---- 99 Ex. No. Ar RL -NRR M5 (MH) + .7A-4
2, 4-di chi orophenyl -H 502.5 H 7A-5 2, 4-dichl orophenyl
-HO CEt 530.4 N 7A-6 2, feodi chl orophenyl -H 484.4 H
7A-7 2,4-dichl orophenyl -H 490.8 y C&t I H O 7A-8
2, 4-di chi orophenyl -H\/ 432.0 H 7A-9
2, 4-di chl orophenyl -H -'"YOWw 462.0 H O 7A-10
A-dI chlorophenyl -H504. 8 O H O 7A:11
PEX N:Hi or opheMyl -H ~ [/ Bso.Jo  7A- 1NRR MS
b 4-dicHl orophenyl -H 446.0 -~N . (M+H)
7A-13 | 2,4-dichlorophenyl -H % Q 515.2
I?]/\\,/\.Nﬁ )
H
7A-14 | 24-dichlorophenyl -H i\/ 444.0
>QN
|
H
' 7A-15 | 24-dichlorophenyl | -H \e 444.6
[
7A-16 | 2,4-dichlorophenyl -H 460.0
D
\
H
7A-17 | 2,4-dichlorophenyl -H - 4744
| \
H
7A-18 | 24-dichlorophenyl -H N 430.0
7A-19 | 2A4-dichlorophenyi -H 504.4
7A-20 | 24-dichlorophenyl -H " 476.0
7A-21 | 2,4-dichlorophenyl | -H R, 4486.0
l/\]/
H




H 100 Ex. No. Ar RL -NRR M (MtH) + 7A-13
2,4-di chl orophenyl -H O 515.2 H ~JJ 7A-14
2, 4-di chl orophenyl -H 444.0 H 7A-15
2,4-dichl orophenyl -H 444.6 N 7A-16
2,4-dichl orophenyl -H 460.Qy N H 7A-17
2,4-di chl orophenyl -H 474.4 ~ N H 7A-18
2, 4-di chl orophenyl -H 430.0 No 7A-19
2,4-di chl orophenyl -Ho ..Owe 504.4 ( ~N 7A-20
- 2,4- [ or ophe -H 4760 H O 7A-21
3 B Q:rlorophe%l “Hy &b |H 101 ENRRo. Ar RI| MS
INRR M (MrH) + 7A-22 2, 4-difchi or ophenyl -H 488} ¢M+H)
I
7A-22 | 2.A-dichlorophenyl -H 488.8
&
H
7A-23 | 2 4-dichlorophenyl -H Me 472.4
RN
Me
7A-24 |} 2 4-dichlorophenyl -H H 461.5
ﬁi}l N
H O
TA-25 | 2 4-dichlorophenyl -H O 474.4
H
7A-26 | 2,4-dichlorophenyl -H 517.2
pheny wN/\/\N/\'
|
H (o
TA-2T | 2,4-dichlorophenyl -H I/\O 503.2
3‘:\Il‘l/\\/m\)
H
7A28 | 2,4-dichlorophenyl | -H Me 517.2
N
O
0]
7A-29 | 24-dichlorophenyl | -H _' 489.6
N
H




I f 7A-23 2,4-dichiorophenyl -H M 472.4 M 7A-24.

2,4-di chiorophenyl -HH461.5 N~ H O 7A-25
2, 4-di chi orophenyl -H 0 474.4 N H 7A- 26
2, 4-di chi orophenyl -H 517.2 N N H LO 7A-27
2, 4-di chi orophenyl -Hro 508.2 H 7A-28
2,4-dichiorophenyl -H Me 517.2 N H N CQJ 7A-29
2, 4-di chl orophenyl -H/ 489.6 N-\/ INS/ H 102 Ex.
No. Ar R1 -NRR MS (MtH) 7A-30 2. 4-dichlorophenyl -H
a ; Ro. I 7A-31 &, 4-di chl orﬁqhehyl -H I NRRS-2 N 8yk
| (M+H) ™
7A-30 | 2,4-dichlorophenyl -H Q 487.2
1‘1
7A-31 | 24-dichlorophenyl -H /I\/l 4752
F AN
i
H
7A-32 | 24-dichiorophenyl -H Ry 513.2
ﬁ/},\]\
7TA-33 | 24-dichlorophenyl | -H ~~ 517.2
H
7A-34 | 2.4-dichlorophenyl -H 503.2
. RN N~
N
T
7A-35 | 2,4-dichlorophenyl -H H, PN 499.6
¥
noVH
7A-36 | 2 4-dichlorophenyl -H H H) 499.2
3“\?‘ X N
H
TA-37 | 24-dichlorophenyl -H \;\N/\I 487.2
I\/Nj
7A-38 | 2,4-dichiorophenyl -H NS N 485.2
I\//ﬁl"“Me




H 7A-32 2, 4-dichl orophenyl

7A- 33 2, 4-di chl or ophenyl

2, 4-di ch

2, 4-di chl orophenyl -H I
| orophenyl -H H
| or ophenyl

2,4-di ch

7A-37 2, 4-di chl or ophenyl

-H N 485

.2 ~N-Me 103 Ex. No. Ar

7A-39 2, 4-di chi or ophenyl

503. 2

499. 6

_HH49@32 H N N1

-H X 513. 2,
-H517.2 Y 1 7I
~N Nom H 7A-35
~Nf H 7A- 36
H 487. 2

Hf H Nom
H 7A- 34

-HON 7A-38 2, 4-di chl or ophenyl
RL -NRR M (M+tH) {
-H N~ 549.2 ON 7A-40

A - _
‘-’EAS(.(NOCEHI oropheR¥I H M1 ?2 7.4 1D 'NRR’ MS
(M+H)*
7A-39 | 2,4-dichlorophenyl -H 549.2
p y )QN/\I
(A
7A-40 | 2,4-dichlorophenyl -H 537.2
4-dichloropheny \,{N /\’
LA n
I -
[
-4 ichl -H 536.4
7A-41 | 24-dichlorophenyl \,&N /\.
LA
I ~
o
7A-42 | 2,4-dichiorophenyl | -H R 487.2
N
-
7A-43 | 2,4-dichlorophenyl -H % Ye 481.9
'?}/\/N\Me
H
7A-44 | 2 4-dichlorophenyl -H 503.2
\‘&[;l/\/Nv/
Me
7A-45 | 24-dichlorophenyl | -H Y Il 515.2
O
7A-46 | 24-dichlorophenyl | -H 'N-,Me 487.2
\’}s\N
Me




7A-41 2, 4-di chi or ophenyl

2, 4-di chi or ophenyl
2, 44di chl or ophenyi
2, 4-di chi or ophenyl
2, 4-di chi or ophenyl

7A-47 2, 4-di chl or ophenyl

2, 4-di chl or ophenyl

-H N 536.4 7A-42

-H k 487.2 NO N 7A-43

“HH M 461.9
“H( 503.2 N |

-H 501.2 O 7A-49

Me 7A-45
-H 515. 204 7A-46 2, 4-di chi or ophenyl
-H .NMe 487.2 Me 104 Ex. No. Ar R7 -NRR M5 (M+H) }

-,,. N M H 7A-44

-H N 487.2 NN Me Me 7A-48

Z 4-drcirorophenym -H Mg SIS 2T N~-Me N 7A-50
2 Ex.Neehl or opheAyl - H 501. R H| 7A-51 -NRR MS
2, 4-di cHl orophenyl -H Mg 475.2 e Me 7A-52 - (M+H)
A=drchtorophenyt—H-5492
7A-47 | 2,4-dichlorophenyl -H &N: 4872
—~Me
Mid
7A-48 | 2.4-dichlorophenyl ~H 501.2
p y \‘i N/\
k/N\/\
TA~9 | 24-dichlorophenyl -H Me 515.2
. N\
Me
>liN
7A-50 | 2.4-dichlorophenyl -H [i:] 501.2
H
7A-51 | 2,4-dichiorophenyl -H Me 4752
’ Xi‘f\‘/\/N\Me
Me
7A-52 | 2,4-dichlorophenyl -H /\@ | 549.2
. "
*-CH
H
7A-53 | 24-dichlorophenyl ~H \,&N: 527.1
)




N NC H 7A-53 2,4-dichl orophenyl
No. Ar RL -NRR M5 (M+H) +

-HN 527.1 105 Ex.

-HN M 487.4 N H Me 7A-55 2,4-dichl orophenyl

487.5 Me Me 7A-56 2, 4-dichiorophenyl

| 7A-57 2, 4-dichl orophenyligsH 506.4 H 7A-58
-H 486.4 HS 7A-59

2, 4-di chi or ophenyl
2, 4-di chl or ophenyl
2, 4-di chl or ophenyl

-H My, ye 508.0

, N H 7A-60

7A-54 2, 4-di chi or ophenyl
-H N
-H Me 494.0 H

-H 480.9 HN 7A-61

2 2a- d| chlorophenyl -H a] 512.4 N H F K&R@Z
- 1| MS
ZE <hi oropheﬁtfyl H x| 5681 4 (M+H)+
7A-54 | 2,A4-dichiorophenyl -H 487.4
ﬁN /\/Me
\,N\.
H
Me
7A-55 | 24-dichlorophenyl -H ﬁ 2 487.5
N’Me
Me
7A-56 | 2,4-dichlorophenyl -H Me 494.0
N
N
H
7A-57 | 24-dichlorophenyl -H X 506.4
N
/
H
7TA-58 | 2.4-dichlorophenyl ~H w J ) 486.4
N
oS
7A-59 | 2.4-dichlorophenyl -H Me, Me 508.0
H
TA-60 | 2.4-dichlorophenyl -H \RN - . 480.9
O
7A-61 | 2,4-dichlorophenyl -H e 512.4
>§N
|
H F
7A-62 | 2,4-dichlorophenyl | -H | 500.4
ichloropheny XN /S \




106 Ex. No. Ar R
2, 4-di chl or ophenyl
di chl or ophenyl

“NRR M5 (M+H)''
/| Nk Ov O 7A-64 2,4

H

-H 470.

566. 0
0 H1/ 7A-65

7A- 63

2,4-dichl orophenyl -H ~- F 512.4 H 7A-66
2, 4-di chl orophenyl -H 506.46N | / 7A-67
2,4-di chl orophenyl -H " 473.6 NN H 7A-68
2, 4-di chl orophenyl -H 509.5 J ~ ~N 7A-69
2, 4-di chl orophenyl -H ~N 495.9 N I H 7A-70 2,4
di.chl phenyl -HN N 481 2 107 . Rl - NRR
qrﬁ?ﬁ)"?%. 7A-71 BF4-di chilor enyl “H 4R 1 QN s .
1A-72 2,}4-di chl or ophenyl| - HN N|495. 1 (M+H)
7A-63 | 2,4-dichlorophenyl -H 566.0
Ay
K[ro\/
0
7A-64 2,4-dichloropheny|‘ -H M o 470.0
W
H
7TA-65 { 24-dichiorophenyl | -H /\/@/F 512.4
K g
H
7A-66 | 2A4-dichiorophenyl -H \RN : : 506.4
'7A67 | 2,4-dichlorophenyl | -H O | 4736
\AIF,N
H
7A-68 | 24-dichlorophenyl -H \,;{N N 509.5
P
7A-69 | 2,4-dichlorophenyt -H | XN 495.9
\)\:\I?! 2
H
7TA-70 | 24-dichl henyl - 481.2
ichloropheny H 3{'?' ‘ %
H &




Me 7A-73 2,4-dichlorophenyl -HN 481.2 HI / 7A-74

[
2,4-dichl orophenyl -H/ 523.2 N 7A-75
2, 4-di chl orophenyl -H N 495.3 NI / H 7A-76
2, 4-di chl orophenyl -H N535.2 'N 7A-77
2, 4-di chl orophenyl -H N 535102 |/ N 7A-78
2,4-di chl orophenyl -H X N507.6 N' )~ 108 Ex. No.
Ar RL -NRR M5 (MtH) + T7A-79 2, 4-dichl orophenyl -H Me
495 9 _H N 7A-80.2-fluorophenyl -CH3 508.3_ N _H
HERY QuoH| 7A-81 pg. 4-di chforgphepyl -H Sggds M H {0 MS
N-H (MH)*
7A-71 | 2A-dichlorophenyt | -H grﬁ | N 481.9
H =N
7A-72 | 2 4-dichiorophenyl -H 4951
pheny \’{r?: Sy
Me =
TA-73 | 24-dichlorophenyl -H \g{}l Ne. 481.2
H I =
TA-74 | 2 4-dichlorophenyl -H Z | 523.2
‘f‘\hl,\ Y
TA-75 | 2,4-dichlorophenyl -H | Ny 495.3
‘:“\rﬁ &
H
7A-76 | 24-dichlorophenyl -H 535.2
TA-TT | 24-dichiorophenyl -H 535.2
7A-78 | 2,4-dichlorophenyl | H NG R 507.6
I =




H 7A-82 2, 4-dichl orophenyl
N'H H 7A-83 2, 4-dichl orophenyl

H 7A-84 2-fl uorophenyl

-HN -

-“H Me

Me 544.1 N

Me O

-H558.1 NNH ONH
480.2 H H NH 109 Ex.

No. Ar RL -NRR M5 (M+H) + 7A-85 2-fluorophenyl -H N
Me 494.2 N-Me O HHN 78886 2-fluorophenyl -H 7
508.2 N NHO HNH 7A-87 2-chl orophenyl -H Me 496.1
NNHHN H 7A-88 2-chlorophenyl -H Me 510. 2
Ex. No. Ar R1 ~NRR’ MSs
(M+H)*
7A-79 | 24-dichiorophenyl -H Me 495.9
\.il? ] s
H =N
7A-80 2-fluorophenyl -CH 08.3
pheny 3 Xy // 5
N\
H
Hey” ©
\
H
7A-81 | 2.4-dichlorophenyl -H N 530.1
N Me
N“H
0" N-H
H
7A-82 | 24-dichlorophenyl | -H .
pheny| }{N e 544 .1
N-Me
o N-n
H
7A-83 | 2.4-dichlorophenyl -H 5568.1
\NN
. \H
0o N-y
H
7A-84 2-fluorophenyi -H 5 Me 480.2
NN
“H
O
AN
Hh




Ne HN O |

HNO H 7A-90 2-chl orophenyl
RL -NRR MS (M+tH) +

Ex. No. Ar
514.1
4-chl or o- 2-

fl uor ophenyl

H 7A-89. 2-chl or ophenyl
-H 536.2 N(:
7A-91 4-chloro-2- -
NI~-NM O NH H7A92

-H Me 528.1

f 18®r ophenyl

-H524.2 NNH
H N H HO

NN M 0N

H H
H

H 7A-93 4-chloro-2- -H H 542.1 fluorophenyl Ng N O
NH H 7A-94 2,4-dichiorophenyl -HH544.2 N\ __
Ex. No. Ar R1 “NRR’ MS
(M+H) "
7A-85 2-flucrophenyl -H ~ Me 494.2
N [
N~pe
o}
~N
H H
7A-86 2-fluorophenyl -H 508.2
R g
N
N\H
o
N,
H 4
7A-87 2-chlorophenyl -H W Me 496.1
N "““‘H
)
H~N,
H
7A-88 | 2-chlorophenyl -H q o we 510.2
)
N N-mMe
© ]
H-N -
H
7A-89 . 2-chlorophenyl -H k‘ 524.2
Xy )
“H
H-.N _0
| H
7A-90 2-chlorophenyl -H X i 536.2
N A
.
H-N
H.




N~HENO H 7A-95 2-fluorophenyl
O H 7A-96 2-chl orophenyi
2, 4-di chl or ophenyl
Rl -NRR M5 (M+H)
gN~ H NOH 7A-99 4-chl ordo2-

-H570.1 0 NNF iu
7A-98 2, 4-di chl or ophenyl
-H 542.2

-H 494.1

-H 438.1 N O 7A-97

( N~ H,
Ex. No. Ar
-H 584.1

fl uor ophenyl

gHEO ,H H 554.2 7A-100 4-chloro-2- -HNH
fl uorophenyl 568.3 7A-101 4-chloro-2- -HqHL0
Ex. No. Ar R1 -NRR’ MS
(M+H)*
TA-91 4-chloro-2- -H NS H 514.1
fluorophenyl N N
"Me
o N-H
H
7A-92 4-chioro-2- -H Y Me 528.1
fluorophenyt T:::klﬁxM
e
o N-H
H
7A-93 4-chloro-2-- -H N H 542.1
fluorophenyl N : '
O&“\/\_
o  N-H
H
7TA-94 | 24-dichlorophenyl -H N y 5442
N
N
Hwy” O
\
H
7A-95 2-fluorophenyl -H xy H 494 1
N\//
He 1)
N
H
7A-96 2-chlorophenyi -H ), I& 438.1
o]
7A-97 | 2,4-dichlorophenyl | -H % 570.1
N N7
N\
o H




fluorophenyl N~ 1 H 7A-102 2, 4-di chl orophenyl -H
508.2 N\ HHNO H112 Ex. No. Ar R1 -NRR M5
(MtH) +  7A- 103 2-fluorophenyl -HQ548.3 M H g-OH
7A-104 4-chioro-2- -H 582.2 fluorophenyl NN H q
HNO [ 1 H 7A-105 4-chianp 2- -H N H 528.2
fluorophenyl N HEN |

Ex. No. Ar R1 -NRR’ MS
(M+H)”
TA-98 | 2.4-dichlorophenyl -H \,iN 584.1
O
He O
N
H
7A-99 4-chloro-2- -H 542.2
fluorophenyl | Py Y
N
H
He (8]
N
H
7A-100 4-chioro-2- -H N 554.2
fluorophenyi N o
N
o ¥\
7A-101 4-chloro-2- - | -H N . 568.3
fluorophenyl N O
. e o
N
H
7A-102 | 2,4-dichlorophenyl ~H 598.2
\‘RN ;
N\
H
Hwy” . O
;_‘ .




H 7A-106 2-chi orophenyl
7A- 107 2-chi or ophenyl
Ex. No. Ar
-H 482.2 NH OHEN 1

Rl -NRR M5 (MrH) +

-H\ 496.1 N J
-H572.2 N HH O
7A- 108 2-chl or ophenyl

- CH3

H H O H

,NO 1 H 113

H 11IZA- 109 2-f | uor ophenyl

522.3 NH H N OH Exanple 8 Preparation of

I nternmedi ate 4-19-(4-Chl orophen |)-8-12-chl or ophenyl)

Ex. No.. Ar R1 -NRR’ MS
(M+H)*
7A~103 2-fluorophenyl -H ;: 548.3
\'&N
N\
H
Hep” O
\
H
TA-104 4-chforo-2- -H 582.2
fluoropheny! | :
\F\N
N\
H
H~y” 0
\
H
7A-105 4-chloro-2- H = 528.2
fluorophenyl = N !
N\/
Hey” O
\
H
7A-106 |  2-chlorophenyl H. R 496.1
-
N Z N
I'; QO
7A-107 |  2-chlorophenyl H 572.2
N
N\
H
Hx,\{ 0
H
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S 9H purin-6-vl)-pi perazi ne-1. 3-di carhoxylic Acid
1-tert-Butyl Ester 3-Ethyl Ester (1-(8A-1)a):

6- Chl or 0- 9- (4- chl or ophenyl ) - 8- (2-chl or ophenyl ) - 9H pur
ne 144A-7) c¢ (103 ng, 0.27ik¥nol),

pi perazine-1, 3-di cérboxylic acid 1-tert-butyl ester
3-ethyl ester (Chiu, C K F. and Giffith, DD A, EP
10045832, 156 ny, fo 0 60 mml), and tnethvbam e

-

9Bx) No0| 68 mMvla, were conmbiied]|in ethz@z (15n1) MS
and heated at 60 C until [conplefe by TL % days) . T&E*H)‘L
rleaction| mi xture was comcentrated under reduced

—~

ang %’8’9'589%4“ ¢d aj Bi o%ggeTM Flash 1 M482.2

do ?urm ubi ng % ef hyl" 'ac¢t at e g a'gies as
gluant tp afford title conpound|l- 8A-1 a ng, -
48%: +EBI M5 (Mrl) 15 597.3; 1H NWVR (4 “H CD3dD)
§ 8.298 {br s, 1 H, 7.57 (br s|] 1 H, |.7\ c725(m
A 56D (v br s, 1 H.|4.67 (8 3= 13N H, 1 H|,
4.23-4.0p (br m 3H), 3]43-3.00 (br m 2|'=I) 1. 46 (s,

H_} T2 Eh J =TT Hz 3H" r'l eparation—of
_FA108. |37fbpmhﬂny18- 2=@Hs of opheqy!| 9H-\g}w' n-6| 5223

1

|20 pi pef azi ne- 2-carboxylic Aci ¢l EthyN Esyer
Hydrochlpride Salt (8A-1) : 114 NON Q O £-NN NX N
ANH \ /{Cl 2HCL 8A-1 H

4- (9- (4-Chl or ophenyl ) - 8-{2- chl of ophenyt)y ®urin- é-yl

ji- pi peraizi ne- 1, 3-dicarbpxylic pcid tentputyl estqr
148A-1 al was dissolved ip 4 MHJ in s di oxane (0.5

m). After 30 m nutes, the now heterogeneous reaction
was concentrated under reduced pressure and then
triturated fromether to afford title conpound 8A-1
(38 nmg, quantitative): +HSxample@+1) 497.2; 1H NWVR

: (Aot ol A% 1Blenbraneat
QH-p’uﬁn-'6-yﬂ—pioerazine-1 1 3-dicarboxylic Acid 1-tert-Butyl Ester 3-Ethyl
Ester (I-(8A-1)a): .
,6-Chloro-Q-(4—chIorophenyl)—B-(Z-chIorophenyl)—QH-purine -4A-T)c
(103 mg, 0.27 mmol), piperazine-1 ,3-dicérbo$<ytic acid 1-tert-butyl ester
3-ethyl ester (Chiu, C. K.-F. and Griffith, D. A., EP 1004583 A2; 156 mg,
0.60 mmol), and triethylamine (95 pl, 0.68 mmol) were combined in ethanol
(1.5 mi) and heated at 60 °C unitil complete by TLC (3 days). The reaction

_mixture was concentrated under reduced pressure and then purified on a

Biotage™ Flash 12M column using 20 to 30% ethyl acetate in hexanes as
eluant to afford title compound |-(8A-1)a (78 mg, 48%): +ESI MS (M+1)
597.3; 'H NMR (400 MHz, CDs0D) 5 8.298 (br s, 1H), 7.57 (br s, 1H), 7.48-
7.25 {m, 7TH), 5.60 (v br s, 1H), 4.67 (d, J = 13.7 Hz, 1H), 4.23-4.05 (br m,
3H), 3.43-3.00 (br m, 2H), 1.46 (s, 9H), 1.22 {t, J= 7.1 Hz,"SH).

Preparation of 1-[9-(4-Chlorophenyl)-8-(2-chiorophenyl}-9H-purin-6-vij-
biperazine-2-carboxylic Acid Ethyl Ester, Hydrochloride Salt (8A-1):
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.20

M5 No. (MH+ 8A-2 2 4

7H), 4.35-4.15 (m 2H), 4.06 {d, J = 13.3 Hz, 1 H),
3.73-3.47 (m 5 H), 3.40- 10 3.30 (m 1 H, 1.23 (t, J
= 7.1 Hz, 3H). The conpounds listed in Table 6 bel ow
were prepared using proceddts anal ogous to those
descri bed above for the synthesis of Conpound 8A-1
using the appropriate starting materials which are
avai l able 1s comercially, epared ysing preparations
wel | -known to those skilled Nﬁg%hg <~ or prepared
In a manner anal ogoks rou es decti bed above for

ot her internedi ates. D un s Nisted bel ow were
i solated as their correspongFhg hydr loride salt for
testing. 'a0 Table 6 ‘\N C / NI NRR /\--N
Ar Ex. Ar Rl -NRR M5 "115 Ex. Ar R -NRR
chl orop®BRYl -H H 473.3
NO-N-Me 8A-3 2,4-dichloropiéfdl -H A 471.2 H 8A-4

2,4-di enyl - .3 N 8A-5 . .

R T AT R AT -,

21 B-dicamoRyRpasiaver:-tutyl ebfer 138A-1)a was dissolved in 4 M HCl in
dioxane (0.5 ml). After 30 minutes, the now heterogeneous reaction was

concentraied under reduced pressure and then triturated from ether to afford
title compound 8A-1 (38 mg, quantitative); +ESI MS (M+1) 497.2; '"H NMR
(400 MHz, CD30D) 6 8.43 (s, 1H), 7.58 (d, J = 7.5 Hz, 1H), 7.51-7.30 (m,
7H), 4.35-4.15 (m, 2H), 4.06 (d, J = 13.3 Hz, 1H), 3.73-3.47 (m, 5 H), 3.40-
3.30 (m, 1H), 1.23 (t, J= 7.1 Hz, 3H).

The compounds listed in Table 6 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 8A-~1 using the appropriate starting materials which are available
commercially, prepared using preparations well-known to those skilled in the
art, or prepared in a manner analogous to routes decribed above for other
intermediates. The compounds listed below were isolated as their
corresponding hydrochloride salt for testing.

Table 6
Rt

Cl—
oo

>—'=N

Ar

Ex. Ar R1 -NRR’ MS
No. (M+H)*




, NN H Exanple 9 Preparation of

3-f9-(4-Chl oropheny!)-8-(2

di chl orophenyl -9Hpurin-6-yll- s 3-(1

, ba, 6a) - azabi cycl ol 3. 1. A haxs 6- 01- di et hyl am ne

9A-1): A / 1 NH~" .NNr CH3 NCd HCH3 d 9A-1

-[ 9- (4- Chl oro- phenyl ) -8- (2, 4-di chl oro- phenyl ) - 9H puri
6- vl ] 3-(1la, 5(x, 6a) - azabi cycl o[ 3. 1. 0] hex- 6-yl am ne

f
4-
a
(
3
n-

hyd ride 14A-5 (20 |nmg 039 nmo ,
pdr '?%CS | dehyddY( 40 nm)|, " Bihanb (0. 75“?'%'3 and MS
agetmc a¢id 116 (13 1, 10.22 mmoj ) were conbi ned anf{M+H)

stlrred EXi roomtenﬁerature for 130 M nutes—Sodi
cya r pRynd ep 0. 074 rrrrF s adde at thjs473.3

tiyme and]t he reactlon mxture stlrre L@A»Ws at
rgomtenperature. The rjeaction |m xture %ted
wiH-h satyirated NaHCOR sq '

et hgja.gic btzagg HPATY i c liayerls were gonbined, drje
(Na2SO4) 1(%eregﬁéand evatgorated to ypess. The ‘971'2

ctude pr Dduct was purifijed via TLC prepargiive plate
$ing 7:B:0.1 hexanes/dilet hyl amijne/ rret hanol ®s the

c

spl'vent o afford Titie [conmpounyd-9At—AsotutTomr of
t heBfed ef 2ad-diohlorephgmdrle dhi orfi de was treatBd with 485.3
excess 1} N HCl in diethyl ether,| stirred, gvgporated
1p to driyness, and thenijtrituratled i n>j ether{to
afjford the hydrochloridg salt qf conpoiind DA-1: +HSI
Ms (M+1)j 499. 2. Prepar atji on of |
fB-£9-(4f rophenyl)-
4-0‘%?# 0 g&ﬁ@t‘?ﬁf‘}w&iﬁfi}h i n- 'é‘ly f- 3-( /5? 459.3
6 3)-aza£)i cyclo_f3.1. A hex-6-yl }j-di net h@ ne (9A-{2):
I\O\I N\H

8A-6 | 2,4-dichlorophenyl -H ‘? 447 .3

- ﬁI‘I\I/\/N\Me
H
Example 9

Preparation of {3-[9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-yi]-
3-(1a.5a,6a)-azabicyclof3.1.0lhex-6-vli-dimethylamine (9A-1):

a DN
N N CH
o N oy . g 3
oLy
cl 3
cl
OA-1

3-[9~(4-Chloro-phenyl)-8-(2,4-dichloro-phenyl)-9H-purin-6-yl]-
3-(1a,50,60)-azabicyclo[3.1.0Jhex-6-ylamine hydrochloride 14A-5 (20 mg,
0.039 mmol), paraformaldehyde (40 mg), methanol (0.75 ml) and acetic acid
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A/ NI'/ NH -N M NH d M 15 d 9A-2
{3-[9-(4-Chl orophenyl ) -8-(2, 4-di chl orophenyl )-9H purin.
- 6_y| ] -

3-(1a, 5a, 6(3)-azabi cycl o[ 3. 1160] hex- 6-yl } - di net hyl am ne
was prepared using procedures anal ogous to those

descri bed above for the synthesis of 20 Conpound 9A- 1.
The conpound was converted to the correspondlng

hY#8 ¢ 025 hiRoly #et rh M5 g}

Y 9 l'e 10 Pr%ZareanEg'rr?bE) '?%S?'j&?h gér:oopherﬁ ? @%9@'230
4nmnuwsor31m1mn\dy)an©bbrphydnd@(5mg CEW4 mmol) was added at this

(bR RO e FERRR IS et I At Bobtismisrain, Ghe

1@ackion mrxture was diluted with saturated NaHCOQj3 solution an ex‘gﬁf’ted
6- Chl or o- 9- hl or ophenyl ) -8- (2, 4-di chi or ophenyl)

pwithreshyljac ﬂel T@e(@ganngayers%e!mnﬂrmblaad, dried (Na2804)

(E’JL!(S%%W 88%'«—:@%0%1%4 f %ﬁégéuiﬁcar b acucfwas pun?ed via TL.C
epmpmbf\rmpmé ﬂﬂﬁ 7®quhé§@ar(e%lcﬂ§bfh|yldﬂnhel rhet by 'a@'ihé‘e

) was added to th suspensi on and

ﬁ%l\'ﬁﬂ&mf@rﬂ sile campoud A A soltian i ihedeateriad inguethylene
emBhak %vésatrégt?dw &&36L11°0 H%hh%&h%eﬁhe? rs'ii}'rte'tiog\?gporated

bet ween sat ur
to dryness, and then triturated in diethyi ether to afford the hydrochloride salt

of compound 9A-1: +ESI MS (M+1) 499.2.

 Preparation of {3-/9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-vil-

3-(1a,5¢, 6f)~azabicyclof3. 1.0lhex-6-yl}-dimethvliamine (9A-2):

@
cl
=N, -Me
g
Cl Me
Cl . i
0A-2

{3-[9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-yl]-

3-(10.,50.,68)-azabicyclo[3.1.0Jhex-6-yl}-dimethylamine was prepared using

procedures analogous to those described above for the synthesis of
Compound 9A-1. The compound was converted to the corresponding
hydrochloride salt for testing: +ESI MS (M+1) = 499.2

Example 10
Preparation of 1 ~-{9-(4-chlorophenyl)-8-(2,4-dichioropheny)-9H-purii -G-yi]-
4-isopropylaminopiperidine-4-carboxvlic Acid Amide (10A-1):
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NaHCO3 sol ution and net hyl ene chl oride. The organic
| ayer was dried 10 (Na2SO4), filtered, and
concentrated to dryness. The pure free base was
i solated by silica gel chromtography using 2-4%
met hanol / met hyl ene chloride as the gradient eluant to
afford title conpound I QA-1. A solution of the
material in nmethylene chloride was treated with excess
1 NHC in diethyl ether, gtifred, evaporated to
dryness, and thenCe i diethyl ether to 15
afford the hydrochlo A ofN"cO uglh. 1 CA-1 as a
tan solid (115 ny, 38%: 5 TY 558.2;" H NV\R
(400 MHz, CD30D) 3 8.40 1H), 7)8Q¢CHd, J = 8.3 Hz,
1H, 7.56 (d, J =2.1 cH), HNG51-7.44 (m 3H),
7.33 (d, J = 8.7 Hz, 2} 5.20 (v br m 2H), 3.87 (
(br
1

; br
m 2H), 3.59 (septuple?tl J =6.6 Hz, IH), 2.68

d, J = 13.7 Hz, 2H), 216(@{2?!3:146 0.4, 4.
Hz, 2H), 20139(d J 6H). Exanple 11

Pr epar gL orag-(3: dmorsbh@hgme@d Hmﬁtdr@pﬁérﬂﬂ)" IRKINHe

- 2- rrethl- (4 net hi erazml& puri ne
( HpA-d)d (300Bmgn0.58 mmoljane 41isepropy rryaom:pmdlne-4-carboxy|;c

agg@dé]ﬂg@' (6% 34,548 Bimbl vete SulBERed B ShZhbiniRthyiene

6chlotide ¢3 %l(14n¢)hlmem{1gnwhé 5(816211|f ) u%ﬁnﬂfmh\éad@attbxhe
-9H- purine s (11A-1 and pl aced

- RUtSian anhihe M beatedrio 00 Sl ie J4C darmined

Faril (YRR FRetec i i O BeAUhE BERRBE bl tes
ablati®@; solutidreand Invﬁhylehe c:bikiraieg STHE'e;\orgiatiﬁ? tegﬁr g\:‘atsltcﬁged

. utl
ﬁ&%ﬁ@ﬁ fJ'ﬁl ﬁl}aﬁ %‘&rﬁf * Wﬁé‘??raﬁgﬁ‘ R4S freedassiwas
Visblaték B9 Sfich d&t bﬁomélogkﬁsﬁwusxﬂg 284N Ghet Bbflfrfgz%){l

evaporated to ryness t"hen rlturate
ethieride gs the gradientraiuayidossfard tifld eosgiound Mpo%sdiutxon of

NHE afsa) nefhifits ohdG as ittog Wit SXcglss NAC| i diethy
ether, stirred, evaporated to dryness, and then triturated in diethyl ether to
afford the hydrochloride salt of compound 10A-1 as a tan solid (115 mg,
38%): +ESI MS (M+1) 558.2; "H NMR (400 MHz, CDsOD) § 8.40 (s, 1H),
7.60 (d, J= 8.3 Hz, 1H), 7.56 (d, J = 2.1 Hz, 1H), 7.51-7.44 (m, 3H), 7.33 (d,
J =8.7 Hz, 2H), 5.20 (v br m, 2H), 3.87 (br m, 2H), 3.59 (septuplet, J = 6.6
Hz, 1H), 2.68 (br d, J = 13.7 Hz, 2H), 2.16 (ddd, J = 14.5, 10.4, 4.1 Hz, 2H),
1.39(d, J = 6.6 Hz, 6H).

Example 11
Preparation of 9-(4-Chlorophen yl)—8-(2—ﬂuoropheﬂy1)—2—me_th vi-6-(4-rmethyl-
piperazin-1-yl)-9H-purine (11A-1);




J =9.1Hz, 1H), 580 (br s, 2H, 3.74 (br s, 4H),
3.36 (br s, 2H), 2.99 (s, 3H), 2.64 (s, 3H). 15 The
compounds listed in Table 8 bel ow were prepared using
procedur es anal ogous to thod#8 descri bed above for the
synthesis of Conmpound |I I A-1 using the appropriate
starting materials which are available comercially,
prepared using preparations well-known to those 20
skilled in the art, or preparedjin a manner anal ogous
to routes decribed above for qﬁher i nternedi ates. The

conpounds | i sted bel(gw were i bl ared initially as the
free base and then ge ,\tjeﬂjt-o their
correspondi ng hydrochl 6rr'de aamt fior festing. Table 8
119 RL NLN C / \ NNRR Vy= Ar ~Ar RL -NRR
rg'phenyl -H M Me H 499.1

M5 No. (MekH) + 11A-2 2-¢
IN' NMe HO | 1A3 2-flud nyl -CH2C(CH3)3 493. 4

ON, Me 11A-4 2-fluorophenyl -CH(CH3)2 .A N 465.3 L
N. M 11A-5 2-fluorophenyl -CHGHPCH3 N 436.3 11A-6
2-

1 uor RRBbh ot ThaiSiperizing (200 i) in ethanol (0.8 mi) was

added to 6—chloro-9-(4-ch!orophenyl)—8-(2-ﬂuorophenyl)-z-methyl-QH-purine
I-{(11A-1)c (24 mg, 0.06 mmol) and placed on a 60 °C shaker apparatus for
30 minutes. The reaction was loaded directly onto a TLC preparative plate

=z

for purification using 10% methanol/ethyt acetate as the solvent to obtain the
desired title compound 11A-1: +ESI MS (M+1) 465. A solution of the material
in methylene chloride/methanol was treated with excess 1 N HCl in diethyl
ether, stirred, evaporated fo dryness, and then triturated in diethyl ether to
afford the hydrochloride salt of compound 11A-1 (35 mg, quantitative): +ESi
MS (M+1) 437.2; 'H NMR (400 MHz, CDs0D) § 7.70-7.25 (br m, 7H), 7.09 (i,
J=9.1 Hz, 1H), 5.80 (br s, 2H), 3.74 (brs, 4H), 3.36 (br s, 2H), 2.99 (s, 3H),
2.64 (s, 3H).

The compounds listed in Table 8 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 11A-1 using the appropriate starting materials which are
available commercially, prepared using preparations well-known to those
skilled in the art, or prepared in a manner analogous to routes decribed
above for other intermediates. The compounds listed below were isolated
initially as the free base and then generally converted to their corresponding
hydrochiloride salt for testing.

Table 8



5

-CH2C(CH3) 3 No 464.3 11A-8
No 408.2 Exanple 12 5

[1A-7 2-fl uorophenyl

2-fluorophenyl -CH3 ..

Preparati on of

9- (4- Chl or ophenyl ) -8-(Z-fl uarophenyl )-6-(4

met hyl pi perazin- 1-yl -9H purine (12A-1):

-N F 12A-1 A m xture of

6- chl oro- 9- (4- chl or ophenyl ) -8-(2-fl uor ophenyl ) - 9H puri

ne (prepared anal ogous to 1- (7A980)c 25 ny, 0.07

mmol ) and 1- nmethyl -5 piperazine4200 |) in ethanol
r omht enperature. The

m) were stirred overni ght. at
precipitated title 'sm ) ol l ected by
filtration and rinsed et'écé% (15 ﬁ% 519 : +ESI MS

(M+1) 410; 1H NVR (400 MHz ¥ 2) 3827 (s, 1 H,
7 Hz, 1AaH),

120 NON ONE

(1

=7.3, 1 7.45 (m |

RH7’L 2

4, =4

7.63 (td, J H, 7.38
} =8 7 Hz 2H) 7 26 (t . J = H)
7 ’

iz Z
8. HZAIO 2H)}, SQN H) MS

B.=
34.](( br

m 4H),

lution of the

2.52 (

7.(#11(t,
t, J =5.0

mat erial _in

net th ene

1 H),
—Iz4H) 30 (s|

(M+H)"*

(
(d
4
3I

S“ﬂﬁ‘y?

then tri
hydr ochl
cpbmpound

L At

R

turated in d| et.hyl
oride salt of
s listed in Talle 9 bel ow

fcreat_ Wi t
evapor at edj t
ether tp
conpound 12

esﬁ
A— |15 ThejL

her e pr epaned usi

"499.1

ng

Lhed abhove for t

p acadur he

es—aral-ogous—tg-those-desc

syntipesi
starting
pr epar ed
skilled

s olfludrepmsiind | LM E(eHHaRg| t hesgppropri ate
mat eri al s whi gh are " avail abl rciallly
usi ng preparatfi ons wel | - klhown ta_t pgse 20

in the art, or prepared inf a manner aMsal 0gqus

493.4

tio Tout g5 decribed

ve for—othg

ternedrates:

IIIC

clofdcthds QTf%DéQpMYbW webH(Chblatled wpitially as ft H85.3
firee bagde and then gendrally converted t )t\ﬁ|ei r
gor r espgndi ng _ N‘Me
11A-5 2-fluorophenyl | ~CH,CH,CH .
p y 2123 iNQ 436.3
11A-6 2-fluorophen -CH(CH 436.3
YI ( 3)2 %N\D
T1A7 2-fluorophenyt | -CH2C(CHgs)s \’iN Q 464.3
11A-8 2-fluorcphenyl -CH
Example 12

Preparation of 9-(4-Chlorophenyl)-8-(2-fluorophenyl)-6-(4-methvipiperazin-

1-yD)-9H-purine (12A-1);
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hydrochloride salt for testing. Table 9 121 R1 N' N
NRR A Ex. Ar RL -NRR M5 No. (MtH) + 12A-2
2-fluorophenyl -H 410.2 L"o 12A-3 2-fluorophenyl -H N
408.1 12A-4 2-chl orophenyl 120H 426.1 ~, O 12A-5

2-chl orophenyl -H 439.1 N ON Me 12A-6 2-chl orophenyl
-H N 424.1 12A-7 2-chl orophenyl -H H 443.1 H JI HO
12A-8 2-chl orophenyl -H. H443.1 --,/N"'H ("~OH

Exanpl e 13 122 Preparatlon XN

8-[9-(4- Chlorophenmg chlor phenyl) 9H- puri n- 6-yl

)- 1-isopropv! ecan 4- one
N

(13A-1): N- NN Y
\

E

12A-1

A mixture of 6-chloro-9-(4-chlorophenyl)~8-(2-ﬂuor0;$henyl)ngH-purine
(prepared analogous to }-{7A-80)¢; 25 mg, 0.07 mmol) and 1-methyl-
piperazine (200 pl) in ethanol (1 mt) 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;Cly) § 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, /= 7.5 Hz, 1H), 7.22 (d, J = 8.7 Hz,
2H), 7.01 (t, J = 8.9 Hz, 1H), 4.34 (br m, 4H), 2.52 (, J = 5.0 Hz, 4H), 2.30
(s, 3H). A solution of the material in methylene chloride/methanol was
treated with excess 1 N HCl in diethyl ether, stirred, evaporated to dryness,
and then triturated in diethyl ether to afford the hydrochloride sait of
compound 12A-1.

The compounds listed in Table 9 below were prepared using
procedures analogous to those described above for the synthesis of
Compound_'1_2_A_-_1 using the appropriate starting materials which are
available commercially, prepared using preparations well-known to those
skilled in the art, or prepared in a manner analogous to routes decribed
above for other intermediates. The compounds listed below were isolated
initially as the free base and then generally converted 1o their corresponding

hydrochloride salt for testing.
Table 9



NC CH 13A-1 s A mxture of
6- chl or o- 9- (4- chl or ophenyl ) - 8- (2- chl or ophenyl ) - 9H puri

ne )-(4A-7)c (19 ny,
1-i sopropyl

(Janssen, P. A J.,
triethylamne (11 1)

over ni ght at

was.

room t enper at ure.
concentrated under reduced pgessure and then

0. 052 mol ),
-1, 3,8-triazaspi 19[ 4. 5] decan- 4- one
US 3238216; 20nmy,
i n et hanol

(
The

purified on a io BiotageTM Fl ash

met hanol

Hz,
2H)

ept upl

1H

4.27 (s,

in nmethylene chloride g
title conpound 13A- 1¢f :
NVR (400 MHz, CD30D) 8

, 7.46-7.35

2H)
6.6 Hz,

(m

et, J

425(vb

A

. %% 00-

PSL/

1 mM) was stirred
reaction

0.10 nmol ) and

m Xt ure

2S col umm using 3%

~gluant to afford

5 (M-1) 536. 3;
NRR'59 (d, J
(d, J = 8.7 Hz,
H, 3.15

1.83 (m 4H),

'H
7.

5

1. 07

ne chl ori
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/[ net ha
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solutlon
S t
stirred,

of tThe material—
feated WRR exce
evaporated to
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NG

<
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Example 13
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RR Ar~ N Ex. No. Ar RL I :] -NRR M (MtH) 13A-2
| uor ophenyl -H508.3 Nr NH O HNH 13A-3

| uorophenyl -H 534.3 N O HN 13A-4 2-fl uorophenyl

520.3 N--/NH 13A-5 2-atd orophenyl -HH/ 524.3 N
,NO H/NH124 Ex. No. Ar RL -NRR M (MtH) + 13A-6

2-chl orophenyl -H” 550.3 NHNO H 13A-7

2-chl orophenyl -HH564.2 1 NO
Preparation of 8-{9-(4-Chiorophenyi)-8-(2-chiorophenyl)-9H-purin-6-yi]-

1-isopropyl-1,3,8-iriazaspirof4.5]decan-4-one (13A-1):

NN
|
=N
N)
cl 0" A

N N
2-f
2-f

13A-1

A mixture of 6-chloro-9-(4-chlorophenyl)-8-(2-chlorophenyl)-9H-purine
1-(4A-7)c (19 mg, 0.052 mmol), 1-isopropyl-1,3,8-triazaspirof4.5]decan-4-one
(Janssen, P. A, J., US 3238216; 20mg, 0.10 mmol) and triethylamine (11 pl)
in ethanol (1 mi) 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% methano! in methylene chioride as
eluant to afford title compound 13A-1 (25 mg): +ESI MS (M+1) 536.3; 'H
NMR (400 MHz, CD30D) 8 8.22 (s, 1H), 7.59 (d, J = 7.5 Hz, 1H), 7.46-7.35
(m, SH), 7.29 (d, J = 8.7 Hz, 2H), 4.27 (s, 2H), 4.25 (v br s, 4H), 3.15
(septuplet, J = 6.6 Hz, 1H), 2.00-1.83 (m, 4H), 1.07 (d, J = 6.6 Hz, 6H). A
solution of the material in methylene chloride/ methanof was treated with
excess 1 N HC in diethyl ether, stirred, evaporated to dryness, and then
triturated in diethyl ether to afford the hydrochiloride salt of compound 13A-1
(23 mg, 77%): 'H NMR (400 MHz, CD3;0D) 5843 (s, 1H),761(d, J=7.5
Hz, 1H), 7.53-7.40 (m, 5H), 7.35 (d, J = 8.7 Hz, 2H), 4.20 (v br s), 3.94
(septuplet, J = 6.6 Hz, 1H), 2.45 (m, 4H), 1.41 (d, J = 6.6 Hz, 6H).

" The compounds listed in Table 10 below were prepared using
procedures analogous fo those described above for the synthesis of
Compound 13A-1 using the appropriate starting materials which are

_available commercially, prepared using preparations well-known to those
skilled in the art, or prepared in a manner analogous to routes decribed
above for other intermediates. The compounds listed below were isolated



O HNH 13A-8 2-chlorophenyl -H 0 497.1 NCH 13A-9

2-chl orophenyl -H482.4 N NHHH HO13A-10

2-chl orophenyl -H N 455.3 H 40H O H Exanple 14

Preparation of Internedi atei123

13-f9-(4-Chl orophenvl)-8-(2-fl uorophenvl) -

9H-purin 6-vll-3-(1 a, 5a 6a)-azabicyclof3 1

A hex-6-vl}-carbamic Acid tert- 5 Butyl Ester

|1m(:§uwaa)l‘@)free base and then generally converted to their corresponding
r henyl) 8- (2-fl uorophenyl)-9H puri

neg%-h?%%mﬂe 'tcf?"é% 0.22 mol),

(3-(1a, 5a, 6(3) -azabi cycl o[ Fabidipex-6-yl)-carbam c

acid tert-butyl ester (prepared using the procedures

described in Brighty, KatherineR. , US Patent No.

5,164, 402; 87 ng, 0.44 mml) a 125 triethylam ne

(46 1, 0.33 mml) |netinNethanoI (1 M) and
ACt i g'%e was
ed/ priéssir e d then purified

stirred over ni ght .
concentrated under
on a BiotageTM Fl ash 12S col upif¥si ng 3% et hanol in
net hyl ene chloride as eluantAto afford title conpound

| —4A—d a3 7—mg—5—999-—+ARGH-MS—{M:-1). 537 4. ' H
NMVBx( Q0 [MHz, COD) 8 8.19 s, 1rb 7. m(gd J ={7. M8
Hz, 1 Hf 7.50-7.35 (m 8%H), 7.27 |(d, J = 8.7 Hz, 2I—W+H)+
75 (br
13A-2 2-fluorophenyi -H ' ' 508.3
R~ N
NH
O
H-N
H
13A-3 2-fluorophenyl -H o 534.3
N
i)
: o
H-N
H
13A-4 2-fluoroph -
orophenyi H | \){N o 520.3
\rN\/N-H
13A-5 2-chlorophenyi -H H 524,
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H’N"H




s, 1
s, | H,
9
3-f
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Hydrochloride Salt (14A-1):

a 2HCI

4.20 (br s,
2.24 (s, 1 H,

. 10 Preparation of
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13A-9
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13A-10

2-chlorophenyl
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Example 14
Preparation of Intermediate {3-{9-(4-Chlorophenvi)-8-(2-fluorophenyi)-

OH-purin-6-yil-3-(1¢,5¢,6 a)-azabicyciol3.1.0lhex-6-

Butyl Ester

(I-{14A-1)a):

-carbamic Acid fert-

. 6-Chloro-9-(4-chlorophenyl)-8-(2-fluorophenyl)-9H-purine 1-(4A-7)c
(83 mg, 0.22 mmol), (3-(1a,50,6p)-azabicyclo[3.1.0]hex-6-yl)-carbamic acid
tert-butyi ester (prepared using the procedures described in Brighty,
Katherine E., US Patent No. 5,164,402; 87 mg, 0.44 mmol), and
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RL N\,NC / ~NRR ~=N5A Ex. Ar R -NRR M
No. (MtH) 14A-2 2-chlorophenyl -H 437.1 NH H 14A-3
2-fluorophenyl -HH421.1 H H 14A-4 2-fluorophenyl
-HH421.1 N'-"1n-~. N H 1331A-5 2, 4-di chi or ophenyl
-H471.3 N .,NHHH Exanple 15 Preparation of

f1-f9-(4-Chl orophenvl)-8-(2 . .
4-di chl orophenvf-9H purin-6-vll- ethyl}-isopropyl am ne

( LiristAlamind (40N @3 hmolNvefe Sbmbiied iN i BhdHTP mifhind stirred

c overnight. The reaction mixture was concentrated under reduced pressure
-and then purified on a Biotage™ Flash 128 column using 3% methanol in
methylene chloride as eluant to afford title compound |-(14A-1)a (117 mg,
99%): +APCI MS (M+1) 637.4; "H NMR (400 MHz, CD3;0D) & 8.19 (s, 1H),
7.59 (d, J =7.5 Hz, 1H), 7.50-7.35 (m, 5H), 7.27 (d, J = 8.7 Hz, 2H), 4.75 (br
s, 1H), 4.20 (br s, 1H), 4.03 (br s, 1H), 3.75 (brs, 1H), 2.24 (s, 1H), 1.89 (br
s, 2H), 1.42 (s, 9H).

Preparation of 3-[9-(4-Chlorophen vl)-8-(2-fluorophenyl)-9H-purin-6-vii-
3-(1a,5¢a.6a)-azabicyclo[3. 1. 0lhex-6-ylamine, Hydrochloride Salt (14A-1):

NN
CI\-< '/\ ' H
: =N TONH,
H
ci
*2HCI
14A~1

T———————

{3-[9-(4-Chlorophenyl)-8-(2-fluorophenyl)-9H-pu rin-6-y1]-3-(1a,5a,6a)-
azabicyclo[3.1.0]hex-6-yl}-carbamic acid fert-butyi ester I-(14A-1)a was
dissolved in methanol (1 ml) and to the mixture was added 4 M HCI 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) 6 8.39 (s,
1H), 7.60 (d, J = 7.5 Hz, 1H), 7.55-7.40 (m, 5H), 7.32 (d, J= 8.7 Hz, 2H),
2.66 (s, 1H), 2.37 (brs, 2H).

The compounds listed in Table 11 below were prepared using
procedures analogous to those described .above for the synthesis of
Compound 14A-1 using the appropriate starting materials'which-are
available commercially, prepared using preparations well-known to those
skilied in the art, or prepared in a manner analogous to routes decribed



15A-1 A sol ution of

1-[19- (4-chl orophenyl)-8-(2, 4-di chl orophenyl ) - 9H puri n-
6-yl]-ethanone |- 15A-1 a (16 ng, 0.038 nmol) and

I sopropylamine (6.5 1, 5 0.6 mMmol) in nethylene
chloride (0.3 m) was stirred at roomtenperature and
to it was added titanium(lV) isopropoxide (34 |, 0.114
nmol ). The reaction mxture was stirred for 3 hours

anboVvéfor otivdrtiaepined:tss. ml'he%mpo’raﬂdgﬁsfe@ﬂ Delsmavds isolated as
sqQdi.um bor ohydri de (5 Wien the reaction was

HWQFE?QPQ“G@BﬂW@F@dﬁ?”@@ﬁﬁEfﬁftteM purified by TLC
preparative plate 1o using 10% net hanol/ met hyl ene
chloride with I % amoni um hydroxi de as i the sol vent
to obtain title conpound 1%aAble 4¥\ sol ution of the
material in methylene chloride Wgs treated with
excess 1 N HCl in diethyl ether tirred, evaporated
to dryness, and then triturat eﬂ]/I'LQNdI et hyI ether to
onpound 15A-1 (5.9

afford the hydroch r| al t Jjof

ng): +ESI I\/IS (M+1) QRQ MHz, CD3CD) 8
9.08 (s, | : 777(d = 8) , I H, 7.64(s, 1
H) , 759748(m 3H) 741 , = 8.8 Hz, 2H), 5.38
(g, J = 6.2 Hz, " 3.4% (spt plet, J = 6.5 Hz,

H) T84 (-d; J-“."", H—tH43—(th—d—=—6—"7Hzx;
EH)Exl 41 (d, Ar= 6.2 H7, 3R pasiRRON MS
cfSN()A €hl or ophenvl ) - 8- (2. 4-di ch el (M+H)*
| 1 n_l_r\nrlrh p—1- Jath\l!', ( SA- /L
NOMA@ I i éhibﬁphl&n £ {d 128 437.1
9- (4- Chll or ophenyl’) - 8- (2 4- dlchlorcphe (1 plper id
i[n-1-yl Jethyl)-~ 9H puriné was pregared
procedufes anal ogous to {hose desqribed bovehfor t he
s$ynthesgs of Conpound 15fp-1. The dqonpoun

ted -
FLAAS T 2-uoropheny -H N 421.1
3N
H H
14A-4 2-fluorophenyl ~H . H 421.1
N
H H
14A-5 |. 2 A-dichlorophenyl -H R H 471.3
CA
g
Ho ok
Example 15

Preparation of {1-/9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-9H-purin-6-yll-
ethyl}-isopropylamine (15A-1):
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5 to the correspondi ng hydrochloride salt for testing:
+ESI M5 (Mtl) = 486.5 Exanple 16 Preparation of
f9- (4- Chl or ophenyl ) -8-(2 4-dichl orophenyl)-9H puri n-
6_yi met hvl | -cvcl ohexvi am nel2f16A-1): NN N N 7vl 7
Cl 10 ci 16A-1
C-[9- (4- Chl or ophenyl ) -8-(2, 4-di chl orophenyl ) - 9H puri n-
6-yl]- nmethylanmine |-(1 6A-1 b (19 ng, 0.047 nmol) was
di ssol ved in nmethanol (1 my)~gnd to it was added

et |

r
c

cycl ohexanone (1 dbgg@gﬂ c -Fci %H(l drop). is
The reaction m xture oomn t enper ature
for . 0.5 hour. and then'so Yan

added (5 ng) and the stir

reacti on was conplete (
was concentrated and th

rohydri de was
K¥ng continued until the
Q). The reaction m xture
esidue diluted wth

. saturated NaHCO3 sol uti@n and extracted into ethyl

acetate. The organic | ayersigmne conbi ned, dried
(Na2s4), filtered, 20 and 5% nethanol in ethyl i
acet at/e seléitioR ©f ddiSvidrehiewphpvd)-Bi{Z14dicblasephenyl t 8iA-rririn-

(POl AR5 Rl O Ba R EE 1SR BR .5
S@OY6 nfthbi§in WRthAEAE dhidridel0.3 BB ALEtirdl B fn témperature
precipitate the product. The excess ether was decanted

aardl tolibwas agded | téapiumig isaprapgxids 34 pl, B ¥ nwodinThe

8 R S 503 B B PR 1 g
Pyt ), VA
shayn 't tEpcomplete by'&CHMg it mzaia)nuri(ﬁed (by(H.C prepmagve piate

Hgtog o pftorchn8lijori ioddB drgklhon Sritofiin Aybygs oo
dhe $olwedBiclotiain tildbompodfd 15801, (Asoibtidn of e BrRitaalids
listed in Table 13 bel ow were pre%)ared l_.ISi_n%h .
m_ethylene chloride was treated with excess 1 N HCI in diethyl ether, stirred,
evaporated to dryness, and then triturated in diethyl ether to afford the _
hydrochlo‘ride salt of compound 15A-1 (5.9 mg): +ESI MS (M+1) 460.5; 'H
NMR (500 MHz, CDsOD) 8 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-Chlorophenvl)-8-(2,4-dichlorophenyl)-6-(1-piperidin-1-yl-
ethvl)-9H-purine (15A-2);

NN
' =N
Cl

Cl
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5 procedures anal ogous to those descri bed above for
the synthesis of Conpound 16A-1 using the appropriate
starting materials which are {({ avail able
conmerci al |y, prepared usingespreparations well-known
to those skilled in the art, or prepared in a manner
anal ogous to routes decri bed above for other

i nternedi ates. The conpounds |isted bel ow were
isolated 10 initially as thefJAge base and then

oo o U EABERh B L ASh brGRoR R S Sieridn- vy

ARt W ] g8 Mo e

4 Bboge ,fgruthegynﬂmsis NREoMpBUNNId SA-I+FHhe-condfoAnd was converted

oW e AEE el 5¥§%659L;&a§gﬁgmwgs+gﬁ MS (M1 466.5

i- 5 9H purine (17A-1)

Example 16
Preparation of [9-(4-Chlorophenyl)-8-(2,4-dichlorophenvi)-9H-purin-
6-vimethyi]-cyclohexylamine (16A~1):

NN
N
0

Ci

cl
16A-1
C-[9-(4-Chlorophenyl)-8-(2,4-dichlorophenyl)-8H-purin-6-ylJ-

methylamine |-(16A-1)b (19 mg, 0.047 mmol) was dissolved in methanol (1
mi} and to it was added cyclohexanone (1 drop) and acetic acid (1 drop).
The reaction mixture was stirred at room temperature for 0.5 hour. and then
sodium cyanoborohydride was added (5 mg) and the stirring continued until
the reaction was complete (2 hours). The reaction mixture was concentrated
and the residue dituted with saturated NaHCO; solution and extracted into
ethyl acetate. The organic layers were combined, dried (Naz80y), filtered,
and 5% methanol in ethyl acetate as the solvent to give title compound
16A-1. The residue was dissolved in methylene chloride and freated with 2M
HCl/ether to form the desired HCl salt. Ether was added to the reaction
mixture to precipitate the product. The excess ether was decanted and the
crystals pumped to dryness on high vacuum to afford the hydrochloﬁde salt
of compound 16A-1 (6.8 mg, 30%): +ESI MS (M+1) 486.6; 'H NMR (500
MHz, CDz0D) §9.07 (s, 1H), 7.71 (d, /= 8.8 Hz, 1H), 7.64 (d, /= 2.1 Hz,
1H), 7.56 (dd, J = 8.8, 2.1 Hz, 1H), 7.52 (d, J = 8.8 Hz, 2H), 7.40 (d, /= 8.8
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G/ 1 NI/ N -"NC 17A1

N- 4- (4- Chl or ophenyl ) -6-pyrrolidin-1-yl-pyrimdine-4,5-
diamine 141 7A-1 a (25 ng, 0.086 mmol) and

2-chl orobenzoic acid ethyl a42er (31 ng, 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 diluted with water, nade basic

wi e 21), Me2H(ss @H)3.86 (antH), 12D ¢t ¢ abt d8.MHERH), 1.96 (br d,J

ek USRS R4 o, 1 SIPR i) DALT S T 7o

dryness. The crude materi aI was purified by
preparative TLC 15 using 2 Easses of 20% et hyl acetate
i n net hihesemppuaty edin Tableetld belowyivere prepateas using

aBCetet Hiiphodght G hasdiddscrbed apde bk spipdis oL

7 Gb a dHZIGAl‘l thé dpp
mﬁo n g%m?br a rzd’p?;awlstarﬁﬁf%ma?er% whibh dre™

2 aif@l’@blécp%mermﬁily4psepats@@ sslng @r@pafatlona welltknaven tq those

of,

AR e St bt PRl i it o andiceou S e ool
t Ia@ovetfm otheairtetmietiates! MHe @Srhpouﬂids I&‘té@bdloinhﬁere isolated
h){ {Ho":hlo [t of coq%ound 7A-1 rrg@g
qtfute o M fygee peg ang than- gpnewlly copye = rasBIaspending
bR FrobbdhighOW Wer e pr epar ed usi ng
pr ocedur es ana ogous tTo those described above for the
synthesis of Conpound 17ATablsdB8g the appropriate
starting materials which are available comercially,
prepared using preparations own to those 5
skilled in the art,crer gpar el | RRRNer anal ogous
to routes decribed abyp 6N” O i nternmedi ates. The
conpounds |isted bel ow Were issNategq initially as the
free base and then general converted to their
correspondi ng hydrochl or aH for testing. Table
14

Cl
Ex. Rt NRR’ MS
No. - (M+H)*
16A-2 -H H : 446.5
%N
16A-3 H H | 488.5
N

16A-4 -H H 4746
,"(N\/k
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NON C / ~1 NN NI10 Ar Exanple Ar M5 No. (MH)
+ 17A-2 3-chloro hen | 410.5 17A-3 4-chloro hen |
410.5 Exanple 18 Preparation of

9- (4-Cnhl oro, ohenYl ) -8-(2-fl &% oahenyll) 6 pyrrolidin 9
vl- 15 9Hpurine (18A-9): NN N d.. F 18A-1

2- Fl uor obenzoic acid (22 ng, 0.15 nmol) and

=(4-chl arophenyl ) -

6-{pyggol i din-1-ylppyrim di ne- 4, 5-di amypepil4l 7A-1a 'BOMS
mg ;nQ- 10 mmol ) were 20 di ssol ved in dioxane (0.7 m)(M“H
and rg % pr opanephosphoric acid cyclic anhydride in )

et etate (0.3,m). Thel resulting mxture was
srh‘te%%; 95 132 7C for 48 h. The reac fon was cool 5 d460.5
afd diluted up to a volune pf 1.8 m , ywith water fof

purification. The purificatlon of thé’c\:l/e mxture

§acconptished by reversephase—preparatt+ve—G+son
215 HPLC with the Hew ett Packard Series 1100MsD, and
Gl315A DAD using a Luna 5 mcron 5 C8(2) 250*21.2 nmm
Phenonenex colum. The gr gGapipleel7uant used was 0.1 %
f mc ac:ld |n vvater (A) z;\nd acetonltrllle (B) Wi th

> B Q#} %.O%A 8098, 25 nin: 100%B. The
% uﬁﬁe t he desired conmpound were conbi ned and

evaporat ed to dryness to give Iﬁkl e conpound 18A-1.

The residue was di sse\@\ *r)\

Ci

17A-1
N-4-(4-Chlorophenyl}-8-pyrrolidin-1-yi-pyrimidine-4,5-diamine

I-(17A-1)a (25 mg, 0.086 mmol) and 2-chlorobenzoic acid ethyl ester (31 mg,
0.17 mmol) were combined in polyphosphoric acid (1 ml) and heated to 150
°C until completion (2 hours). The reaction mixture was diluted with water,
made basic with 6M NaOH solution and then extracted with methylene
chioride. The organic layers were combined, dried (NaS0y), filtered, and
concentrated to dryness. The crude material was purified by preparative TLC
using 2 passes of 20% ethyl acetate in methylene chloride as solvent to give
title compound 17A-1 (11 mg, 32%): +ESI MS (M+1) 410.5; 'H NMR (500
MHz, CDCls) 5 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 hydrochioride salt of compound 17A-1
(12 mg, quantitative): +ESI MS (M+1) 410.5.



io methanol (1.5 m) and treated with 4M HCl / di oxane
(0.2 m). The resulting mxture was shaken at 40 C
for 1 hthen dried in a flow of nitrogen at 30 C over
18 hours to obtain the hydrashl oride salt of conpound
as a solid 18A-1 (4.2 ng, 10%: +ESI M5 (M+l) 394. 3;
"H NWR (500 MHz, CD3OD) 8 8.36 (s, 1 H, 7.72 (t, J =
7.8 Hz, | H, 7.59 (m | H), 7.51 (d, J = 8.8 Hz, 2H),
7 40 15ihe ggnmpndﬂjmed inZable 14 beldv RehE prépd'rbd u§|n69

(br s The
rﬁ?gﬁ% él%Qquﬁofé‘B?@eE%%cr@@W%rf@r B‘r%ﬁﬂéﬁﬂé@ﬁ'ﬁ §f ng
rGoagound 1ama’4 Q
Eym q“ o I B SR g SBind FfetBRAX W alc'e
st phlg camercially, Werared usiraypicpabitionsovetbkedwh ky/those

g sksf“f"%ﬁﬂ.tﬁé AREOP PR [P haier aialodaus e rogies destibed
t @bwetfesotﬂm iritbetediategy lﬂfeoéorﬁfabﬁﬁdé &6 %gqvf‘%?e ISEEa?ed

n‘ﬁo' nds ted bel ow were isolated 1niti

fl"H a §%t% ©¢ Rafe gardhen pgnewily sonwerted to ﬁtaurcorresponding
C By H RSIPRSHH 8t ochloride salt for testing.

Table 15 ~~t;;; Z "N N -NA - - - - --------
------ 133 Exanple Ar Ms Nabld WgH) + 18A-2 2-c ano

hen | 401.2 18A-3 3-c anophen | 401.2 18A-4 3-fluoro
hen | 394.2 18A-5 2, 4-dj rret hqxf\mhenyl 436.2 18A-6

44ri fluoroneth | henci—A4 8&74chlor02matho
phen | 440.2 Q

=N
10
Example Ar MS
No. (M+H)*
17A-2 . 3-chlorophenyl 410.5
17A-3 4-chlorophenyl 410.5
Example 18

Preparation of 9-(4-Chlorophen vi)-8-(2-fluorophenyl)-6-pvrrolidin-1-vi-
15 9H-purine (18A-1):

1 N,f\_

18A-1
2-Fluorobenzoic acid (22 mg, 0.15 mmol) and N4-(4—chlorophenyl)
6‘pyrrolldm -1-yl-pyrimidine-4,5-diamine |-(17A-1 )a (30 mg, 0.10 mmot) 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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18A-8 2-ethox hen | 420.2 18A-9 3,4-difluoro hen |
412.2....- 18A-10 3-netho hen 406.2 |1BA-11 4-isopropo
hen | 434.2 18A-12 2-netho hen 406.2 18A-13
3-chloro-4-fluoro hen | 42818 18A-14 3-fluoro-2-neth

hen | 408.2 18A-15 4-difluoronetho phen | 442.2

18A-16 4-chloro-2-fluoro hen | 428.0 18A-17
3-di fluoronetho hen | 442.2 18A-18 phenyl 376.2
1840048 - The reastiopmasytoated apd dilgted6p & 4 vdiuimeiof .8 mi

1WA 1 miiCotion. .5 R ehlfioption e e sukarowas 1o

. . ’ . 6
%&ée@mpﬂélﬁedﬂrby Zeirse pBhse Er%gﬂn%?gll%ﬁ E/%S lt{blﬁﬂ(% m%% .

ﬁs% ~N 18A-27 396, 7 134 _ _
ewlett Packard Series 1100MSD, and G1315A DAD using a Luna 5 micron

C8(2) 250*21.2 mm Phenomenex column. The gradient eluant used was
0.1% formic acid in water (A) and acetonitrite (B) with triﬂuoroacetic_i__{azcid asa
buffer: 0.04 min.-80% A, 20%B; 20 min.-20%A, 80%B; 25 min.-100%B. The
fractions with the desired compound were combined and evaporated to
dryness to give title compound 18A-1. The residue was dissolved in
methanol (1.5 ml) and treated with 4M HCl/dioxane (0.2 ml). The resulting
mixture was shaken at 40 °C for 1 h then dried in a flow of nitrogen at 30 °C
over 18 hours to obtain the hydrochloride salt of compound as a solid _’1_2_3_&-;1
(4.2 mg, 10%): +ESI MS (M+1) 394.3; "H NMR (500 MHz, CDsOD) § 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), 449 (br s, 2H), 3.84 (brs, 2H), 2.24
(br s, 4H).

The compounds listed in Table 15 below were prepared using
procedures analogous fo those described above for the synthesis of
Compound 18A-1 using the appropriate starting materials which are

‘available commercially, prepared using preparations well-known to those

skilled in the art, or prepared in a manner analogous o routes decribed
above for other intermediates. The compounds listed below were isolated
initially as the free base and then generally converted to theif corresponding
hydrochloride salt for testing.

Table 15

cl ﬂ/:\,N



18A-28 C 416.7 ,S «cl 18A-29 380.9 ~\ 0 0 18A-30
382.0 18A-31 418.2 N 18A-32 436.2 0 18A-33 394.2 0
18A-34 F 448.2 F OF 18A-35 396.2 18A-36 446.0 o s
Cl 135 Exanple Ar M5 No. (#H) + 18A-37 445.2 F N
FF -

Example Ar MS
No. (M+H)*
18A-2 2-cyanophenyl 401.2
18A-3 J-cyanophenyl 401.2
18A-4 3-fluorophenyl 394.2
18A-5 2,4-dimethoxy pheny! 436.2
18A-6 4-triffuoromethyiphenyl 4442
18A-7 4-chloro-2-methoxyphenyl 440.2
18A-8 2-ethoxyphenyl 420.2
18A-9 3,4-difiluorophenyl 412.2
18A-10 3-methoxyphenyl 406.2
18A-~11 4-isopropoxyphenyl 434.2
18A-12 2-methoxyphenyl 406.2
18A-13 3-chioro-4-fluorophenyl 428.0
18A-14 3-fluoro-2-methyiphenyl 408.2
18A-15 4-difluoromethoxyphenyl 442.2
18A-16 4-chloro-2-fluorophenyt 428.0
18A-17 J-difluoromethoxyphenyl 442.2
18A-18 phenyl 376.2
18A-19 2,3-difluorophenyl 412.2
18A-20 2 4-difluorophenyi 412.2
18A-21 2-chloro-4-fiuorophenyl 428.0
18A-22 3-chioro-2-fluorophenyl 428.0
18A-23 380.4
¥s)
o]
18A-24 o 416.4
L
X
- 18A-25 4514
N= .
S/ ~a
-l
18A-26 378.9
RS
”\&N
18A-27 p{& 396.7
) s




1 BA-38 418.2 18A-39 C: ~ 377.2 Nz 18A-40 391.2
NI/ 18A-41 382.0 18A-42 377.2 18A-43 411.0 N C
18A-44 411.0 «cl 18A-45 411.0 N ,f O 18A-46 391.2 N
Exanpl e 19 Preparation of 134

1- (9- (4- Chl or ophenyl ) - 8- (2- chl or ophenyl ) - 9H puri n- 6- yl
am nol - cycl opent anecar boxyl i cAci d, Potassi um Salt
(19A- 1} +——wnmmeemmsmcee oncnne === 136 NON_o Cl /

HQ K | NeRbdphl® [CI 19A-1  py S
1- Am npcycpepent dnecar boxylic acid (36 ng, O.wﬂgol)
and NaRSO4 (15 ng. 0.14 mol) were conbi ned Y'n wat er
(1 m)i 6H8&WREro49- (4-chl or org 416.7
phenyl) - 8- (2-chl ¢r ophenyl ) \BH/ptiri ne [-(4A-7)c (57.5
ng, 0.[137 mmol) Was added foSthe reactiofn m xture ang
heatedf to refl uxjoverni ghtct The reaction
18A-29 &}){ 380.9
AN
\ 0
- 18A-30 - & ' 382.0
AN
| \_J
18A-31 418.2
IN‘——
y/
Oy
18A-32 436.2
X
\ O
18A-33 3942
18A-34 F 448.2
. F
AN
F
/&*
18A-35 é& 396.2
X
\ S
18A-36 446.0
S/io’,
' ¢l




m xture was diluted with 1 MHCI and the resulting
solids were collected by filtration and dried under

hi gh vacuumto give 2:1 product to starting purine
(49 nmg). The residue was dissol ved in nethyl ene
chloride (1.5m ) and 10 treated wi th potassium
trinmethylsilanolate (21 ng). Ether was added to the
slowy stirring reaction mxture and a precipitate S
for med. lilglids vvereis%lrrated by filtrati gpg
washefl -1 [met hyl ene chl'ori de/ et her, an@kﬂ%ni ed
under t hi g Qacudmto afford title conpounld 19A-'1' (28
ng, 44%4gAB9 M5 (Mrl) 468._1; v H NVR (400 M4z.2
CD3CD) S 8.21 (9, 1 H), 7. J = 1s |7.5, 1.7 Hz,
1 H,|7.50-7.35|(m S5Hg_7. , J =8.7% Hz, 2H),
2.42-2.33 (br m| 2H), 2 6-MN17 (br m 2H), 1.87 (b
S, 4H). Preparatjion of 4F
Am not I-{@alsg ch or ophenyT ) - 8-, 2- chl or opRenyl4+g%+ pur
n- 6-y17pi peridi|ne-4-carboxyl ilc Aci d. Potlassi um

Salt (L9A-2) Acid. Potassi (19A-2):] NON N Y"tN
NH2 Kf Cl 20 19A-2
4- Am pho-1-[9-(4-ichl oropheny| ) -

8- (2-chl orgphenyl ) -9H FJJU

ri n- 6 yl 18A@%erli di ne- 4- ¢ lic acid vas ptidpared
usi ng| procedur ey anal ogou§ to| 137 those |[descri bed
above| for the synthesis o ound 19A-1. +ESI M5

(Mrl) =83 7k Exfanpte 205 PreparattTomof
1-f9- 4-%0 opHenyl ) - 8- ( 24 opheny0- 9H pusﬁiﬁg&yﬂl
- 4-et hyl am nopijperi di ne-4fcarboxylic Acijd Am de
(20A-1): z NON |Cl / NI N Nom _Cl| O NHZ

2%

18A-41 382.0
18A-42 [ X 377.2
N~
18A-43 N . 411.0
] P
N )

18A-44 N 411.0
o
Cl
18A-45 \ 411.0
_ [ P )

Cl

18A-46 - 391.2

Example 19 : .
Preparation of 1-{9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-ylaminol-

P

cyclopentanecarboxylic Acid, Potassium Salt {(19A~1):




20A-1 To a pal e orange sol ution of

6-chl or 0- 9- (4-chl or ophenyl )-8-(2-chloro- 1o
phenyl )-9H purine 144A-7 ¢ (1.00 g, 2.66 mMmmol) in
acetone (13 m) at room temgwerature was added
triethylamne (410 I, 2.94 mol). A solution of

4- et hyl am no- pi peri di ne-4-carboxylic acid am de
147A-80 )f in water (1.5 mM) was then added to give a

clear yellow reaction solution, Affter stirring at
roomtenperature for ays h@\'cy Wwhite reaction-
m xture was dllut@\@lh iR After
stirring 1 hour at ro eMpe atLﬁ ol lowed by 1

hour at 0 C, the precipitate Mas col Pected on a

sintered gl ass funnel ap@=\rinsed with cold 1:1,

acetone: H20. The solid\wag dflied, in vacuo, to give
title conpound 20A-1 as a colorless solid (1.22 g,

90% : +ESI Ms (M+1l) 510. 2; 1thNNR (400 I\/Hz CD3(D) 5
819(3,1H) 7.57 (d, J—TFIZ 1H),

(m 5H-Amingsyglepeptapegarbopylic a¢ki (3¢ ng, Q %& r@noa Hﬁd NaxS04

759801 g Bnbfocin o i, B

5 Tbbeajd?ﬁe(zsmlmrdaphénﬂngt-pdrxrﬂﬁ (el )c (53sH algs PetBiechmoal) was

P03 06 g regtlin Bkt ans Beateria 1B Ovamighio e reaction
tgﬂﬁﬁrémg%uu?é&wm%?g@lﬁﬁhtﬁérés ing ¢ goz@s'W&Je)cdﬂ%éted by
added t hen room

over 1 mnute an stirre
t ﬁiﬁr@@oatamdeirfenturﬁdrdugh vaoiur e diviey2: ﬁem:aiurg to startieg puxine

stl r 16 hour fter,cooli ur
oBAo By TheiPesiclle was Bisolied I et &Re dibids §, Publand
10 Pfresiecpi wm 90%§1u@:@iﬁrﬁéﬂﬁ%nl§ﬁolﬁt§(ﬁt ﬁ@?dEﬂ'léilS/ﬁas@@ded to the
funnel and rinsed col 95: 5 i sopropanol

f slowhestirgpggeactian maﬁur@ amtba metw@ﬁ@tem fprmedolﬂ‘ra galigls

SWehéj E&Patgg lb? fvl\%a%@& g@gﬁ%@&wﬂw %ﬂygefn%‘?éﬁc%/ eftier8nd

| cdgd updephnghP@@uummﬁd?amled:ohmdmﬂl 19A atr(ZB smg r4484). +ES!
for. 17 hr. The suspensi on was_cool ed r oo

t MSdAa114a8. 15 1H (#9P MHzA 0D} ﬁ&%éﬁ I1é'Bt £80ddda =
15 ?Z%g?a E?i%?%@ sop op§'qgeH 2%@‘8 jL%Sfea Z\A?ﬁ?’t%g?'@'% (br m,

d2M), g26-201 T gerum, 2K )) o .8 ¢ra; @HYr | de salt of conpound

20A-1 was obtained as a colorless solid (0.72 g,
899 : +ESI M5 (M+1l) 510.2; 1H NMWR

Preparation of 4-Amino-1-{9-(4-chiorophenvyi}-8-(2-chiorophenyi)-9H-purin-
6-vil-pineridine-4-carboxylic Acid, Potassium Salt (19A-2):

. l\} /{\N
Cl
Oy
——-N -
O +
e, o K
Ci
20
19A-2

4-Amino-1-[9-(4-chlorophenyi}-8-(2-chlorophenyi)-9H-purin-6-yl]-

piperidine-4-carboxylic acid was prepared using procedures analogous to
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(400 MHz, CD30D) S 8.31 (s, 1 H), 7.60 (d, J = 7.4 Hz,
1 H), 7.51-7.40 (m 10 5H), 7.29 (d, J = 8.7 Hz, 2H),
4.78 (br s, 2H), 4.22 (br s, 2H), 3.07 (g, J = 7.0
Hz, 2H), 2.56-2.52 (m 2H), 13 09- 2. 03 (m '2H), 1.36

(t, J =7.0 Hz, 3H. The benzenesul fonate and
nmet hanesul fonate salts of 20A-1 were prepared in an
anal ogous fashion. 15 Exanple 21 Preparation of
1ﬂﬂ@se( dtemb@ﬂ @hiewayo) the-gynthsinobGhewpund d9Aslr +ES8-MS
| m nop| peri di ne- 4-carboxylic Acid Methyl
Eéter NNC NI / NHNMM W d O
21A-1 20
1-[9- (4- Cnl orophenyl) - 8- (gxgmégégghenyl }9H puri n- 6- yI]
-4- rreth |- am 50| g,}rl di ne-4 arboxyl I C aC| d am de:

' ' Gt stH—was renoved by
filtration and washed with 2«:hrrethano|/tr|ethy| am ne
and then 10% NH4CJEI| t hal oI 25 The conbi ned

Se : tth

organlc | ayers were @ Fethy then purified on

Bi ot aget M Fl ash 1 col way usilng % met hanol in
nethylene chloride as el ' t|tIe conpound
21A-1 as a light brown dCEDG HHy: +ESI MBS
(M+1l) 511.1;1H NI\/R (400N WA 2Cl 2) 8 8.28 (s, 1H),
7.52 (d, J 139 8.3 Hz, 1H) 744732(m5H)
7.21 (d, J = 87sz,_95;vars H, 4.65 (v

br S ?ﬁ% Qaﬂ% gﬁarﬁde Q{)I@m}%\‘_‘é cgn?org-]%- Af_&hl%%herﬁ)% % ghloro-

Jpherin) -GH-phirfheHz (AAZEI%@ (1200Pg£p.863hinel) iRfacetone (13 mi) at room
| - 9(4 Chlorophe - 8- (2-chl orophenyl ) -9H puri n- 6-yl

Jte emsfh%mmec@r‘l Basty2.04 maiod). Mesalation of
Eéte%yiér%% al)penﬁy\ﬂg-4—carboxyhc acid amide |-(7A-80)f 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 ml). After stirring 1 hour at room temperature followed by 1
hour at 0 'C, the precipitate was collected on a sintered glass funnel and
rinsed with cold 1:1 , acetone: Hz0. The solid was dried, in vacuo, to give
tite compound 20A-1 as a colorless solid (1.22 g, 90%): +ESI MS (M+1)
510.2; 'H NMR (400 MHz, CD30D) 3 8.18 (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 (br s, 2l-i), 4.24 (brs, 2H),
2.51 (q, J = 7.0 Hz, 2H), 2.12-2.06 (m, 2H), 1.76-1.72 (m, 2H) 1.10 (t, J = 7.0
Hz, 3H). i,

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 HCl (1.3 ml, 2.6 mmol) was added over 1

- minute and then stirred at room temperature for 1 hour, followed by heating

to reflux and stirring for 16 hours. After cooling, the mixture was stirred in an

ice bath 2 hours. The colorless precipitate was collected on a sintered glass
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SNN eNN H 0C MO 21 A-2

1-[9- (4-Chl or ophenyl ) - 8- (2-chl orophenyl ) -9H puri n- 6-vyi
]-4-ethylam no- 10 ' pi peri di ne-4-carboxylic acid

met hyl ester was prepared ud¥nhg procedures anal ogous
to those descri bed above for the synthesis of Conpound
21A-1. +APCI M5 (Mr1l) = 525.3 Exanple 22 15

P tion of
1 41| Ak Tinsrashwish eol 96:5 isapropansii® rfusthep dried s vaguo, to

£ HpREROR BRORBI O35 RPN A of g i o0
égi ?%ﬂmlp rg@srﬁmpbmd%&a@ ?ii glf QBIBSI“SM:bLblop%HOF ;Hzicn treh

- - er.i di n-4-one - , 0.11 mo In
n_@%é‘ﬁlﬁﬂﬁﬁop edfu an SUERS! 0E 34 M6 The WspeBsian s cadiethicsgom
AL RIS . SR 50 b sy g
sturual endainsesloditu may éemnperati®e 19518 isdprofamstoH)O) After

A i dded: 140
" Rl sy fige s i B Frarbib B Sl A FemppInEEDA- 1 was
abbriwst ab @ GdlbAesySHIRI @2 g,@ﬁ%ﬁh&@&lqgsr(tmg«)%ﬁzﬁm NMR

@ !
was then added to solubilize a react an

ARG MbTza I CL3SAHD L B3 ats, dBl),(BEOYd, O=164 HmTH)anG1-7.40 (m,

B RRE, JEe T it P B THEL s RN A B2 S AeR 07 (0, v =70
glg%%%m{gzggxggﬁ ?gﬂ/ 2HS 00D .03 BRSYNS, 1.96 U, V& Yi0Hi2 3H). The
benzenesulfonate and methanesulfonate salts of 20A-1 were prepared in an

analogous fashion.

Example 21
Prepamtion of 1-9-(4-Chiorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yl}-
4-methylaminopiperidine-4-carboxylic Acid Methy! Ester (21A-1):

NN
=N “Me
o . o OMe
21A1

1-[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yl]-4-methyl-
aminopiperidine-4-carboxylic acid amide 7A-87 (Example 164; 53 mg, 0.093
mmol) and Amberlyst 15 (0.8 g) in methanol (5 mi) 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 titte compound 21A-1 as a light brown solid (26 mg, 55%):
+ESI MS (M+1) 511.1; "H NMR (400 MHz, CD.Cl,)  8.28 (s, 1H), 7.52 (d, J



ny, 48% as a colorless solid: +ESI M5 (M+l) 506.1; 1H
NMR (400 MHz, CD2CI2) 5 8.32 (s, 1 H), 7.52 (d, J =
7.9 Hz, | H), 7.45-7.33 (m 5H), 7.21 (d, J = 8.7 Hz,
2H), 5.50 (v br s, 2H), 3.889% v br s, 2H), 3.18
(septuplet, J =6.0 Hz, 1 H, 2.16 (m 2H), 1.82
(ddd J =13.3, 10.4, 3.7 Hz, 2H), 1.16 (d, J = 6.2

1 19*3 3 BeriH i GRGOH yoehH R ToRT (d.ap 6y Hy: D, S5 (e TH)

4,58 (ramapaP RS B ooidy SRE PRI LT b o522y PR, =

1 [_l@-?( 8:608.0HzpRENYILTO @it 2 =ctd.pr BBNeAYAH): OH puri n- 6-yI
]-4-ethyl am no- piperidine-4-carbonitrile was prepared
usi ng procedures anal ogous to those described above

5 foPréP%aﬁdﬁ‘bf‘?—ﬁ —Eﬁ{-gﬁlg@é% E&ﬁg%ﬁam&ﬁéﬂm'\@-{ EW}I)G—le-

1- M@IMMMM‘#—P&WHGWM Dletian Eistor{t#ug)i n- 6-yl
| - 4-hydroxypi peri di ne-4-carboxylic Acid Methyl Ester
(23A-1): 141 NNC ~ O eflN=XoH C 23A-1

Chl or0-9- (4-chl or@ ) - 8 (2 hl orophenyl) 9H puri ne
1- (4A-T)c (59 OL

O

Ci MeO

- 21A-2
‘i-[9-(4-Chlorophenyl)-8—(2-chIorophenyl),-gH-purin-6-y!]-4-ethylamino-
10 piperidine-4-carboxylic acid methy! ester was prepared using procedures
analogous to those described above for the synthesis of Compound 21A-1.
+APCl] MS (M+1) = 525.3

Example 22
15 Preparation of 1 ~f9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-ylj-
4-isopropylaminopiperidine-4-carbonitrile (22A-1):

CI\Q\N;{%T\NO;\;

Cl

22A-1
A suspension of 1-[9-(4-chlorophenyl)-8-(2—chIorophenyl)-QH-purin-
20  6-yl}-piperidin-4-one 7A-96 (48 mg, 0.11 mmol) in methand (0.4 ml) was
cooled to 0 °C and then treated with 2-propylamine (15 ul,—'0.15 mmol} and
then concentrated aqueous HCI. After stirring 5 minutes, a solution of
sodium cyanide (8.1 mg, 0.16 mmol) in water (0.4 ml) was added; the
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ng, 0.16 nmmol) and 4- hydr oxy- pi peridi ne-4-carboxylic

acid (22 ng, 0.14 5 mol) were coupled by the genera

nmet hod of Exanple 19. The crude product (ESI M (Mtl)
484) was dissolved in 1:1 nm%hanol / benzene (0.6 m)

and then treated with trinethylsilyldiazonethane (2 M

in hexanes, 0.17 nm, 0.34 mmol ). After stirring for 1
hour the reaction was concentrated under a stream of
nihetergganeous reactiorpwes Wasthes/topoepeteatpieraiuTe enddhery allowed

Lgﬂgﬁﬂﬂﬁé@]@h &%T@&\Yﬁﬁﬁ r%g@éb' £ Hgﬁe%% ﬁ@%}%’g&% t0I %eoéubmze ali
ChbadthAg, ﬁahﬁbhé’lnsdélf urh R aRRIcS® R erﬁlt; 0V@8 nirhep ™ Miptdpylamine

excess 1 in ether, rated under a stream
of(3 nircmaig@me addad @ngrstiriedc avesnight. fiherreattinn wes filfetad and

oD Haefid 15 el e FREFBOHCE g nesliBu 2 27
Ny, (4890) asla chﬂes@@BﬁkD)HﬁSﬂ\ASS(M-SU 5136!)1,, n. remwm@ Mmz

51-7
(E)prlﬁ 5 &i8g (s, 3’1(1"7)5?(52 (BH)— 723 1215 *(hl)d7 4!5 E3ﬂ%l_ghl) 7. 2 d.J

ne.8, 73D 21t §50(0rd, 20),73.88 (7 oFS; 24 518 RSl Y 28.0 1z,
UIH)22 88 (E0PN 0PI, B=(R5 (A ety BN BAI, U602 H,

- 4-meth | am nopi peridi n-4-vlj-nethanol (24A-9
)N NNOH -H C MW 24A—1 142 Asolutlon of
1-[9- (4-chl orophenyl ) - 8- (2-chl or ophenyl ) -9H puri n-6-yl
] 4-met hyl am nopi peri di ne-4-car boxylic acid nethyl
eBrepardfidy &f (-93-(4ahidroblen -chiorophe iy S-bburia6-yij-
(1.5, n ' di i sobutyl [ al um num
gdee*<¢ 94 m ) and then
warrred to 5 roomten‘perature,&md allowed to stir

overni ght. The m xture_was hed vvlth 0.6 M NaCH
(25 m), extract@ﬁ@gth ;;Lued (Na2s™4),
N N
N

=N N
H
CN

Cl

22A-2
1-[9-(4-Chlorophenyl)-8-(2-chlorophenyl)-9H-purin-6-yi]-4-ethylamino-
piperidine-4-carbonitrile was prepared using procedures analogous to those
described above for the synthesis of Compound 22A-1. +E_Sl MS (M+1) =
492 .1

Example 23
Preparation of 1-[9-(4-Chlorophenyl)-8-(2-chiorophenyl)-9H-purin-6-yi]-
4-hydroxypiperidine-4-carboxylic Acid Methvl Ester {23A-1):
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concentrated (80 ng), and then purified on a Bi otageTM
Fl ash 12M col umm usi ng 5-10% net hanol and 0. 5% NH4OH
in nmethylene chloride as eluant to give title
conpound 24A-1 (48 ny, 55% 41+ESI M5 (M+1) 483.1; 1H
NVR io (400 MHz, CD2Cl2) 8 8.28 (s, 1 H, 7.52 (d, J
8.3 Hz, | H, 7.44-7.32 (m 5H), 7.21 (d, J = 8.7 Hz,
2H), 4.67 (v br s, 2H), 3.98 (br s, 2H), 3.40 (s, 2H),
2.31 (s, 3H), 1.72 (dt, J =44k 4.6 Hz, 2H), 1.62
(ddd, J =14.1, 9.6~ 2\Hz, | 2H). 15 Exanple 25
Preparati on of N o

8- 19- (4- Chl or ophenyl ) - 8- ( 2¥eRl or apheiy[P= 9H puri n- 6- vl

| - 1-isopropyl-3-nmethyl 4«3 8-tri azaegpi rof4

51 decan- 4- one Hydr ochl p—8alt 2(5A-1): NON \ N/
NNM / C NM 20 25A1 A suspension of )

8-[9- (4-chl orophenyl) - 8- ( 2- 2BAet ophenyl } 9H puri n-
6-yl]-1-isopropyl-1,3,8-triazaspiro[4.5]decan-4-one

13A- 1 Caforow-(4chibrophenly))- 83 {HchietdpHenydipuiineNHEA-7)c (59

5T, TEehol) BB chyaToRy Ba DImer g 6PrRRY 6 SN BASP I
2mrhél) Wehe cél,?r bépthé g@g’i}%@t mdf%gﬁ roff ﬁ)ﬂah‘isﬁagqgf t‘?‘hg?crude

hours; racte rom urate
agt@aﬁ(%dﬂﬁr(ﬂb&ﬁaﬁﬂé@mwﬂ%albe@tmyﬂ raetiizmiod, behzene (0.6

S, d 3. fied b
t PG Hiearieo g iy RS o fhakciadh o sieypoes. .17
t irll| B34 vl nﬂﬂéﬁﬁnﬂmg%raﬂ h8i theGéablilon w@@%adcbﬁ&aféa)under
Amethylene chloride Solution of the material was

t @ sHeam of nivogen epd shan pusied by p&n&fﬁtl\f@:'&hﬁemmhgﬂ&fd

Sy IR B BED 1R e oot L1820 Ko

(84 ether/methylene chloride solution of the material was treated with excess

=z

1 M HCl in ether, concentrated under a stream of nitrogen, and then
triturated from ether to give the hydrochioride 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) & 8.38 (s, 1H), 7.62-7.59 (m, 1H), 7.51-7‘.40 (m, 5H), 7.34 (d,
J=8.7 Hz, 2H), 3.90 (v br s, 2H), 3.75 (s, 3H), 2.25 (td, J = 13.1, 4.1 Hz,
2H), 1.97 (br d, J = 12.4 Hz, 2H).

Example 24
Preparation of {1-{9-(4-Chlorophenyl)-8-(2-chlorophenvl)-SH-putin-6-yi]-
4-methylaminopiperidin-4-yi}-methanol {24A-1):
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ny, 82%overall) as a colorless solid: +ESI M5 (Mtl)
.2;1H NWR (400 MHz, CD30OD) 8 8.34 (s, 1 H), 7.60
J=7.9Hz, 1 H, 7.51-7.39 (m 5H), 7.31 (d, J =
Hz, 2H), 4.76 (s, 2H), 4424 (br s, 2H), 3.78 (br

1 H, 2.96 (s, 3H), 2.28 (br s, 4H, 1.32 (d, J =
Hz, 6H). 10 Exanple 26 Preparation of

4-f9- (4- Chl or ophenyl ) - 8- Lchl or opheny0- 9H puri n- 6-

pi per aZ} ﬁ@mﬁoe@a‘ﬂdé;ﬂflw@lomphe -8d2¢chbrophenyieBHepurior6-yi]-

/ -12. . - T |t i f
s ORISR A Sk R e Ryt Aot mg, 0.18
9 hmot)iin t@tratiydroiupsn G125 Rel) 2t 0 aChoay treaterivith Blidubutyl
\(Ieéier. 13A: 9 &ié ,g?ﬂ 0.064 nmmol) in nmethanol (4 m
gy BYdnges (5 in teisalaydioiiraa: @ 9 onl) end themweesed to
T I
'?So?ﬁetgﬁ%er%?e %ﬁ? g? e% gﬁp?ﬁé;m!#ﬁg?mg Wﬁmggl?et W5€ qABAched

al I_ovve to stir
c withe6rMd tNalDHR(@6 rmil), exkraetbchwith wtinyg aﬁ@te(té,&ﬁ'iemt{)\lazsmd),

BB R e B 83 PR Pl
t by 59090 HdhaeAahd(B8% maQﬂf@ghﬁg@Ién\égm%@Se as eluantto .

met hyl ene chl oride solution o erl
t givgt e cathpoursk 244st (48NECHSY): ©ESEMS (Mhtp483. &t 'eHNMR

P M GG TR 8 B b o B BAL0 LB Hoco bl 2,

2BHgs7.an (af J =it | 4| : ¥

Cand e Cbach) " D, ez vy Siprh b g (PR i 84N, 2m)
7284 (5, 3B)( 248, J 7144, 66 Hz, 2H3. 762 = 145, 926,02 Hz,
d2i:14.5 Hz, 2H), 4.28 (dd, J = 10.0, 3.7 Hz, 1 H),
3.@-3.88(m 2H), 3.63 (dt, J =12.9, 3.3 Hz, 1 H),
3.44-3.39 (m 1 H). 144 The conpounds listed in Table
18 bel ow were prepared usg dures anal ogous to

t hose descri bed above forE?ﬂrg?’g%?hesi s of Conpound
creparatom g 818-(4rrhioonhenyl) S-(-chiorophenyl): 9H-putiniGey]-

eoald L
23089 USL D9 drochloride Salt

25A-1

A suspension of 8-[9-(4-chlorophenyl)}-8-(2-chloropheny!)}-9H-purin-
6-yl}-1-isopropyl-1,3,8-triazaspiro[4.5]decan-4-one 1@/5;1 (86 mg, 0.16
mmol) and methyl iodide {2 M in MTBE, 16 u!) in 1:1 tetrahydrofuran/
dimethylformamide (2 mt) was treated with sodium hydride (60% dispersion
in oil, 12 mg, 0.3 mmol). After stirring for 2 hours, the mixture was extracted
from saturated aqueous sodium bicarbonate with ethyl acetate, dried
{NazS0,), concentrated (123 mg), and then purified by flash chiromatography
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skilled in the art, or prepared in a manner anal ogous
to routes decribed above for other internediates. The
conmpounds |isted below were isolated initially as the
free base and then general |l ¥#3converted to their
corresponding hydrochloride salt for testing. 10
Table 18 R1 N N NRR Ar Ex. Ar Rl -NRR M5 No.

( M + 26A-2 chl orophenyl -HN 524 NH,NO 1 M
26%’9 430 mﬁtmraﬁiﬁ@swe title omboune 254 vas an i (B7img.N, H H

S3pgRGve, ERBRURhEYASHde solution of the material was tresjed pith
| exdessH+ MatGlin- eﬂth@ps @oﬁc@ntdataﬂaﬁrdar @(éireag%iﬁ?iﬁ?gén 2am:hﬂ1en
- 0 a

(%ﬁlﬂfﬁg%ﬁ%mse{*ﬁg% S(Clslie QrﬁNBV%f&ﬁgﬁmd)e saltof comnoLpg @M_)(az
P Bvoferdh) asta FEIGHELS NP ST IS e Z2HRORL (400

MHz, CDs0D) & 8.34 (s, 1H), 7.60 (d, J = 7.9 Hz, 1H), 7.51-7.39 (m, 5H),
7.31(d, J = 8.3 Hz, 2H), 4.76 (s, 2H), 4.14 (br s, 2H), 3.78 (br s, 1H), 2.96 (s,
3H), 2.28 (brs, 4H), 1.32 (d, J = 6.2 Hz, 6H).

Example 26
Preparation of 4-[9-(4-Chlorophenyl}-8-(2-chloropheny!)-9H-p uﬁn-ﬁ—yl}—
piperazine-2-carboxvylic Acid amide (26A-1);

NIA\‘N 0
1P
N NH
=N k/NH
Cl
26A-1

To a 0 °C solution of 4-[9~(4-chlorophenyl)-8-(2-chlorophenyl)-
9H-purin-6-yi]-piperazine-2-carboxylic acid ethyl ester 13A-2 (32 mg, 0.064
mmol) in methanol (4 ml) was bubbled NH3 at a moderate rate for 15
minutes. The vessel was sealed, warmed to room temperature and aliowed
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 titte compound 26A-1 (30
mg, quantitative). A methylene chloride solution of the maijterial 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 (ci, J = 8.7 Hz, 2H),
5.52 (brd, J=14.5 Hz, 2H), 4.28 (dd, J = 10.0, 3.7 Hz, 1H), 3.95-3.88 {m,
2H), 3.63 (dt, J= 12.9, 3.3 Hz, 1H), 3.44-3.39 (m, 1H).
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15

s mmol) and triethylamne in nethylene chloride (1 m)
was added 2-chloro acetyl chloride, dropw se, and the
reaction was allowed to warmto room tenperature and
stir overnight. The mixturelfdas then diluted to 3 m
with nmethylene chloride, 50% aqueous NaOH (0.6 m)
was added, and stirring was continued overnight. The
reacti on was extracted from saturated i o aqueous
sodi um bi carbonate with net hyI ene chl oride, dried
Na2S conAAGRE t q%
geducgg)npr essure f%gﬁjlf I@\ﬂ'@l\%ﬁr?ﬁréggt‘édn a
BipoecrgieTds Shalohgola ® ﬂn:lsemesaabe\@ aBoﬁe idthesyhtmsis ofn

{na % eneI g@& of i de tgggrq%a%%nag}n uant hg;.hgér\ée
C v ardrie céﬁin%r‘c?a‘!lyoﬂéggfeﬁ%lﬁg rﬁﬁ‘% 04188 ung@ﬁl%o‘(ﬂﬁt@ thse

excess In e conc a str ez_;lm-
ofkied irb@mrtammprepered ira manaeeandlogone tdsoutes dgenked

o POt iBer plerhadlinbrg TR a8 i BRloRyprapgtates
C@Zﬁél@/)as&h% f%’e base aihd I'tl)ue;(zn @eﬁé’ra(lyi coﬂverte?d E)D iHeir dbn*d)s[(aondmg

bhyérocmcrfldezsaiis‘owestmg) 4. 01 (s 2H) '3.19 (br m
2H), 2.85 (s, 3H), 20214%5%@ 13.3, 5.4 Hz, 2H),
1.88 (br d, J = 14.5 Hz, 2 arrple 28 Preparation
of

9-f 9- (4- Chl or ophenyl ) - 8- ( 2- chl or/d\[\)henyl) 9H puri n- 6- N
- 3-hydroxyazeti di ne-3-c boxyll\i c Mcid Methyl Ester
(28A-9) 1: 146 NONC V\é Cl 28A-1 To

a 0 C solution of NRR
1-[9- (4-chl or ophenyl) - 8- ( 2- chl)sfdphenyl r
9H puri n-6-yl ] -3-hydroxyazet pdi ne- 3-carboxylic acid

mde 13A-10 (83 ny
Ex. Ar R1 -NRR’ MS
No. (M+H)*
26A-2 | 2-chlorophenyl | -H \;{N H 524
N
He 0
N
Me
26A-3 | 2-chlorophenyl -H 482
\RN r?l,l\(ha
LA

Example 27
Preparation of 9-[9-(4-Chlorophenyl})-8-(2-chlorophenyl)-9H-purin-6-yl]-
1-methyl-4-oxa-1,9-diazaspirol5.5]undecan-2-one (27A-1):




5 0.18 mmol) in nethanol (2 mM) was added HCI (1 Min
ether, 0.27 m). After 15 mnutes, the reaction was
concentrat ed under reduced pressure. The crude
product was purified by Chrdtatotron using 30:1:0.05
to 20:1: 0.1 nmethylene chloride/nethanol/NH40H as the
eluant (14 ng, 17%: +ESI M5 (Mt1) 470.2;'H NWVR (400
MHz, CD30D)'8 8.25 (s, | H, 7.61 (d, J =7.5 Hz, to 1
H), 7.48-7.39 (m 5H), 7.30NTnJ = 8.7 Hz, 2H), 3.83
(s, 3H). Exanple@ ardti oh_of

Me :
1-f1 - 9- (4- Chl or oohenyl Y*8N{ 2 chI@ﬁnvfo - 9H
purin-6-~- 4-phenyl pi peri di)y~M- vl ) aEFne (29A-1):
NON C NI NO N 15 1 To a salution of
6- chl or 0- 9- (4- chl or ophe 31( 2- chl or8phenyl ) -

9H purine 1-(4A-7)c (68 0.18 mmol ) in 1:1

net hyl ene chloride/ethanol’( ) was added
. 1- (4- phenyl pi peridin-4-yl)- ne (48 ng, 0.2 mmol)
and 20 triethylamne (70 |, 0.5 nmol). The m xture was

i0

15

20

st i rredloady ¢ gbh.limnnb{fbﬁ!h(&&hbdoph&i@d) 8—¢Zi-lcbbdophenyl)
D BRI S R aghf Ptz 0o
e'rHFHHI) iy tr@tt‘{ﬁaﬁﬁﬁé lﬁ rﬁ&ﬁ@%ﬁ%ﬁl’g@ﬂﬁé { ff) Wos aaéfﬁ@é 2-cHidro-

nmet hanol 7 net hyl ene e so uti'on of
rrmoeityldmomde dropwiges dnditihé reactionowvas Bliew@ed towarmdo room

d £ d th .
OB ERAAOS ot R B S TG A S
Ofmemglm\%ttﬂﬂoﬁ@é\ 5ho% Eauws Né@ﬁg (0/5 I)’We)s &fo%(@ and'dtirring
8 w/a&ﬁontmue;f OvRrBight.{ heJeactToiBwaé e>¢r jod fromessinaiest

oyl sfpih Bicstbatte Wikt e %ﬁ@*ﬁé s

pcepaesilalesi (133 Py edntetraasdupder feduzetinressute (¢23 hffg)) and
?hé/ﬁ pLPlfrlectl gﬁ asgarg)ttaﬁ]g%%'l“‘siziagh 12S column using 2.5-10% methanol in
methylene chloride with 0.5% NH4OH as eluant to give title compound 27A-1
(15 mg, 32%). A methylene chloride solution of the material was treated with
excess 1 M HCI ﬁn ether, concentrated under a stream of nitrogen, and then
triturated from ether to give the hydrochloride salt of compound 27A-1 as an
off-white solid: +ESI MS (M+1) 523.3; "M NMR (400 MHz, CD:Cl,) 5 8.32 (s,
1H), 7.53 (d, J= 7.9 Hz, 1H), 7.45-7.33 (m, 5H), 7.22 (d, J = 8.7 Hz, 2H),
5.55 (v br s, 2H), 4.18 (s, 2H), 4.01 (s, 2H), 3.19 (br m, 2H), 2.85 (s, 3H),
2.14 (td, J = 13.3, 5.4 Hz, 2H), 1.88 (br d, J = 14.5 Hz, 2H).

Example 28

Preparation of 1-[9-(4-Chlorophenyi
|
3-hydroxyazetidine-3-carboxylic Acid Methyl Ester (28A-1):
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to Conpound 29A-1 using the appropriate starting
materials which are avail able commercially, prepared
usi ng preparations well-known to those skilled in the
art, or prepared in a manneMéanal ogous to routes

decri bed above for other internedi ates. The conpounds
listed below were isolated initially as the free base
and then generally converted to their corresponding

15 hydrochloride salt for teg Table 19 R1 ~ N’

\N ?~NRR Ex. ArcR . (MrH) + 29A-2
2-chl orophenyl -H Nt @ " Y -NRR  MS No.
(MtH) 534 29A-3 2-ch o b%/\ 29A- 4

F 29A- 2—3meh! or ophenyl

2-chl orophenyl -H 534
-HN 530 CO O H29A-6 2-c ol enyI0H4661 OHNN

29A-7 2-chl or ophenyl

To a 0 °C solution of 1-[9-(4-chiorophenyl)-8-(2-chlorophenyl)-
9H-purin-6-yl]-3-hydroxyazetidine-3-carboxylic acid amide 13A-10 (83 mg,
0.18 mmol) in methanol (2 ml) was added HCI (1 M in ether, 0.27 ml). After
156 minutes, the reaction was concentrated under reduced pressure. The
crude product was purified by Chromatotron using 30:1:0.05 to 20:1:0.1
methylene chloride/methancl/NH,OH as the eluant (14 mg, 17%): +ESI MS
(M+1) 470.2; "H NMR (400 MHz, CD30D) § 8.25 (s, 1H), 7.61 (d, J = 7.5 Hz,
1H), 7.48-7.39 (m, 5H), 7.30 (d, J = 8.7 Hz, 2H), 3.83 (s, 3H).

Example 29
Preparation of 1-{1-[9-(4-Chiorophenyl)-8-(2-chlorophenyl)-8H-purin-6-vil-
4-phenylpiperidin-4-yl}-ethanone (29A-1):

NN
cl | o
\Q\ N)\]'/LN
=N
ci

29A-1

To a solution of 6-chioro-9-(4-chlorophenyl)-8-(2-chlorophenyl)-
9H-purine |-(4A-7)c (68 mg, 0.18 mmol) in 1:1 methylene chloride/ethanot (2
mi) was added 1-(4-phenylpiperidin-4-yl)-ethancne (48 mg, 0.2 mmol) and
triethylamine (70 pl, 0.5 mfnol). The mixture was stirred overnight, |
concentrated under reduced pressure, and then purified on a Biotage™
Flash 128 column using 5-10% methanol in methylene chloride as eluant to
give title compound 29A-1 (77 mg, 78%).



N H-Co 29A-8 2-chlorophenyl HN . 532.4 H N

Exanpl e 30 149 Preparation of

3- (9-(4-Chl orophenyD- 8- (2-chl oropheny/) - 9H puri n- 6-yl |
- 147

6-
c

nmor phol i n-4-yl - 3-azabi cycl of 3. 1. 07hexane- 6- car boxyl i
Acid Amide (30A- 1): NNN-C / 1 HrO NNN d H
NHz 5 30A-1 A mixture of

]3- [ 9- (4 ¢H wetihetcth el chlblios eBEoN loF 1 ridtsridl viasy |
6-rasiemhwith exeess 1M &iGHHn efherosencentptasiuniera stsears®f ¢ r

Ol ) _ -y .
( S, SridReurdlod AopT B} 1 GG 3R6 AR
- 1 eperpoundrROA-ar(E7 wag): aESHMS! (et p541. 5 01 NMR(400 MHz,
t téjrel(%nand stir ov_erm%ht it was cooled in an
5 1 CDTINS 8rap (ond). IS @IQI s SefubiAcHal 7.5 (tnJ5 KBaddbls
ety i . T2 o R 2 R PE A, 8 G 2,
washed with brine, dried (MySO4) and concentrated, in
135 oA 54 B T e vt
| j t A | .
it Bhalofots 16 hode'diectibod 4 ) the ShL YT
10 +ESmpaEind\aaA-153Ing tHd-apiBptidRGtatting mélerielsayhigh&ir@ 7
{ Bvalat godiniaisfilyy prophrashiibiag biénayatiartaprol-rowndp those
5 =t 1ogr : = .
A g g mf i i 14 e
> abavefe dten intmedjates. The@ompounds listedbaléw(weressolated
H?nitialiy as the free base and then generally converted to their corresponding
15 hydrochloride salt for testing.

Table 19
- R
O
cl
\Q\ _/J\f//l\NRR'
s
Ar
Ex. Ar R1 -NRR’ MS
No. (M+H) *
29A-2 | 2-chlorophenyl -H N 516

OH




Exanpl e 31 Preparation of 9-(4-Chlorophenyl) 8 (2
6-1sopropoxy 9H purine (31A-1):
31A-1

chl or opheny/)
/I NN C
9- (4- Chl or ophenyl ) - 8- ( 2- chl #48ophenyl ) - 9H puri n- 6- of
2-1 odopr opane (26 ng,

s (50 ng, 0.15 mol)
e (0 7 m) and.

a o\

4A-7. b;

0.15 mmol),

50 nyg,

0. 14 mmol ),
and cesi um car bonat e
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J = 6.
5 |isted in Tabfl e |

31A-1 usi
materials whigh are 20
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5
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t
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y

530

29A-6

2-chlorophenyi

466.1

29A-7

2-chlorophenyl

480.1

29A-8

2-chlorophenyl

532.4

Example 30
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NN R /}-NAr 151 Exanple Ar X -OR M5 No. (M+H) +
31A-2 2-chl orophenyl CF3 -OEt 419.2 31A-3

4-chl orophenyl CF3 -CEt 419.2 31A-4 2-nethyl phenyl
CF3 -OEt 399.3 31A-5 3-chl 8ophenyl O -COEt 385.2
31A-6 4-chl 6rophenyl C -Oet 385.2 31A-7

2-met hyl phenyl 4 -OEt 365.4 31A-8 2-chl orophenyl CF3

47_81,4 31A- 14 3-chl orophenyl CF3 OCH2CF3 473. 4
31A- 15 4-chl orophenyl CF3 - OCH2CF3 473.4 31A-16
2- net hyl phenyl CF3 - CFNAS8. 4 31A-17

3-chl orophenyl CC- “wgt hyl phenyl
31 CI OCH2CF3 419.1 ti of of

| -f9- (4- Choor ophenvl ) -8-(3 )\«g&purin
6-vl 7- pi per 7di n-4-one 51 NON

30A-1

A mixture of 3-[9-(4-chlorophenyl)-8-(2-chlorophenyl}-9H-purin-6-yl]-
6-morpholin-4-yl-3-azabicyclo[3.1.0]hexane-6-carbonitrile 29A-8 (28 mg,
0.052 mmol) in concentrated H,S0; (0.6 mi) was heated at 200 °C for two
hours. After the reaction mixture was allowed to cool to room temperature
and stir overnight, it was cooled in an ice bath and then carefully quenched
with 5 M aqueous NaOH to pH 11. The mixture was extracted with ethyl
acetate and then the combined organic layers were washed with brine, dried
(MgSQ;) and concentrated, in vacuo. The residue was purified on a
Biotage™ Flash 128 column using 0-6% methanol in methylene chloride as
eluant to give, after trituration from methylene chloride/hexanes, title
compound 30A-1 (24 mg, 83%): +ESI MS (M+1) 550.4; 'H NMR (400 MHz,
CD2Clp) 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 (im,

4H), 2.01 (br s, 1H), 1.96 (br s, 1H).

Example 31
Preparation of 9-(4-Chlorophenyl)-8-(2-chlorophenyl)-6-isopropoxy-
9H-purine (31A-1):
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Cl / NNQ ...N\N cl OH 32A-1 A m xture of

1-[9- (4-chl orophenyl ) -8-(2-chl orophenyl ) -9H puri n-6-yl
]- piperidin-4-one 7A-96 (75 ng, 0.17 mmol) and

hydr oxyl am ne hydrochloridels%s (11.9 ng, 0.17 mml) in
met hanol (0.3 nml) was stirred overnight at room
tenperature. The reaction was then extracted from
saturated aqueous sodi um bi carbonate, the conbi ned

organic layers were dried (Na2ge#y, an concentr at ed
to afford title conpg A-1](79 nmg| 97% as a

solid: +ESI NB(NH-l)WO MHz, DMSO- d6)
6 10.49 (s, 1 H), 8.28 (s, 1 N 10 7.70 (dd, J = 7.7,

1.5 Hz, 1 H), 7.53-7.41 (m , 7.31 (d, J = 8.7 Hz,
2H), 4.45-4.18 (v br s, cpl (t, J = 6.0 Hz,
2H), 2.39 (t, J = 5.8 Hz, . PHARMACOLOG CAL
TESTING 15 The utility of t conmpounds of the present
invention in the practice of “Rhe instant invention

can be g gﬁ@?@ﬂn@y)ﬁ@l@sﬂhﬁ&obﬁerﬂgohéﬁgﬁ{r‘n‘?gﬁ%rl] g‘i@h!-f)b; 50

prot ocol s describ herei nbel ow. e
adfr@»r%é minel)ud<erdopropaee (26 019 Ocl Sssmieal}; raindecksivrhmarbonate

00 e 1 s o8 eatBiled: i iéaMormaride (QZapp and

astitred Bf;?gmh oRddiaG szl @foﬂ@ﬁ%ba‘h@' (HB%@@%m Y bR @esium

eg ol i -am_noeth N -tetraacetic

gy OaFoEwTa) ey 669&@1’3@&1 s§tred anuaddionakiays The
p?eactﬁh%%rb‘?mas 4ilitb8RAH ERYFGher and thien washed with saturated

aqueous sodium bicarbonate and brine. The organic layer was dried
{Na2S0y), evaporated to dryness, and then purified on a Biotage™ Flash
128_-coiprnn using 0-70% ethyl acetate in hexanes as eluant to afford title
compound 31A-1 (34 mg, 56%); 'H NMR: +ESI MS (M+1) 399.4; (400 MHz,
CD2Cl,) 8 8.51 (s, tH), 7.56 (dd, J = 7.5, 1.7 Hz, 1H), 7.47-7.34 {m, 5H),
7.23 (d, J = 9.1 Hz, 2H), 5.71 (septuplet, J = 6.2 Hz, 1H), 1.50 (d, J= 6.2 Hz,
6H).

The compounds listed in Table 1 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 31A-1 using the appropriate starting materials which are
available commercially, prepared using preparations well-known to those
skilled in the art, or prepared in 2 manner analogous to routes decribed
above for other intermediates. '

Table 20

)
. X
o
: =N

Ar
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described by Rnnpr Igﬁé@d Q'.EF 'Ph rmac%p%qv 1‘413'4
Caqnapqm0|d ds rrent Medjgi na
mostry Rﬁ%@@%‘%herb}199<aL an§F OFi6ab h A3%¢
Ap R+ I on 75|file August 8 990
i n?gﬁog‘?at I&‘PWe e‘i’léﬁ%nﬁ erengé 0 TRRIF o | ovvi3r?84
gdssaysqNel e delect npound I'hh
t h?‘g\l %%B ng %E%%Eﬁ%@@h 716A 8l ectli \'/@cﬁ'[i@ abélt%
B} Al k gamd
HA4ETD 2ol SHlenyt CFs -OCH,CF3 | 4734
31A-15 4-chlorophenyl CF3 ~-OCH,CF3 4734
31A-16 2-methylphenyl CFa ~-OCH:CF3 4534
31A-17 3-chlorophenyl Cl -OCH,CF3 439.3
31A-18 2-methyiphenyl Cl ~-QCH.CF; 419.1
Example 32

Preparation of 1 -{9-{4-Chiorophenyl}-8-(2-chlorophenyl)-9H-purin-6-yi]-

piperidin-4-one oxime (32A-1):
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5-(1, 1-di et hyl heptyl)-2-[5- hydr oxy- 2-(3-hydr oxypr opyl
) -cycl ohexyl ] -phenol ([ 3H CP-55940; radi ol abel ed
CB-1/CB-2 ligand) to their t8spective receptors. Rat
CB-1 Receptor Binding Protocol s Pel Freeze brains.
(availabl e from Pei Freeze Biologicals, Rogers,
Arkansas) were cut up and placed in tissue preparation
buffer (5 MM Tris HC, pH =y#4;and 2 nM EDTA),

on ice for 15

at 1,000 X g for
\~recovered and
W at 4 C. The

m nut es. The honbgenat o
5 mnutes at 4 C The
centrifuged at 100, 000 X
pell et was then re-suspe y_idp 25 m o¥H TME (25 nM
Tris, pH= 7.4, 5 nmM MyC and 1 mM EDTA) per brain
used. A protein assay was rformed and 200 | of

tissue totaling 20 | ag was to the assay. The

t est Cmﬁ%ﬂ@%fwe 4%;4%8650?‘&3h?l%—?'»—fﬂc}*%ﬁcfpﬂggg@:%‘bgr?ﬁ‘-ﬁ—yl]-

10% 1s DVSO and were 'a
d piperigist-4-apel mz@ﬁps% elga 0.pT areol) 26w hysirbxylamirg hydechloride

9 o B A IR Qe aidimlo Ao

uterdbératurdeTRe li’@aébﬁoh %saﬁi@rn%)&ta%ﬂ@d frofPsBurated aqueous
concentration and then 200 | of rat brain tissue at

t sedidpybisaronets, dumeembined @gamlaae@eueneainetb(mm@tl) and

Aoy i TR R SRR b 4T pR D e
pms M+12}5453 4011H NMR (400 £piz, ngsa\?)w 1343 I@mEghzs (s, 1H),

t'o the reaction plate ates were

hgcl7 ségﬂ ed =ofs 7 sk&thind Font SIFAE (M SHe gt €, pre8dalled2H),

LB pAI 45 O o ] ol 1 R

nmorning the filters were 25 counted on a Wl l ac
Bet apl ateT"' counter (available from PerkinEl mer Life

Sci encesT"', Bost paARMPACOIGBICABT Egﬁgﬂgptor Bi ndi ng
Protocol Human enbryonic kidney 293 (HEK 293) cells.

't r ansf B wtilityiof the ¢amp@mnds Oé’d“mresenﬁhwer(tm inithe ractice of
"th8Mdtnt iNGBARor EAHBL 'oviddNcbe sy At in at least one of the

protocols described hereinbelow. The following acronyms are used in the
protocols described below.

BSA - bovine serum albumin

DMSO - dimethylsuifoxide

EDTA - ethylenediamine tetracetic acid

PBS - phosphate-buffered saline '

EGTA - ethylene glycol-bis(B-aminoethyl ether) N,N,N',N*-tetraacetic
acid ' |

GDP - guanosine diphosphate

- 8C - subcutaneous
po - orally
ip - intraperitoneat )
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30 Connecticut) were harvested in honopgeni zation
buffer (10 mM EDTA, 10 mM EGTA, 10 nM Na Bi car bonat e,
protease inhibitors; pH = 7.4), and 155 honogeni zed
with a Dounce Honogeni zer. T honpgenate was then
spun at 1,000X g for 5 mnutes at 4 C. The
super natant was recovered and centrifuged at 25, 000X
G for 20 minutes at 4 C. The pellet was then re-
susperBédintia aerekfo yentiiskiegeni zat i on buffer and
re sp g@xX G for 20 5 minutes at 4 C. The

nal Lw ﬂftreat%éwg)sgre suspended in 1 m of TME (25 nM
Trls buffer (pH = 7.4) contai n| ng 5 m\/ll\/gCIZ and 1 nv
EDTA) i n assa forned an

tissud i Hf?é% @%@@ba@eéﬂr ﬁl@erme-1a)§i-§y(4ﬂh%@r0pb§ﬂyl) -1-
o RN E L 40T 108 ftbakatnhle ixfioctiBife
poiajipblefidre Weneishaph Bﬁcr:scre{rﬁjd]s BRidibwbyANdas diluted in
2 el I cHiEb8ha  qadiclbiey B3 -dereindhses B4 mhrdrssade-

IHydr Abhekyi d of
e iRy o new/ ol evaRbig oM BEN Ee PELrER.

prredusisEPosies, MRled to the reaction plate. The plates

ﬁégoﬂ%fawzﬁﬁidy 13@? iﬁ?? Hldtf %}yonﬂ%:@/eﬁﬂcén tﬁoﬁ?:gﬁenyl)—él—

gﬂa‘ﬁﬁqﬂrrémlé%-cﬂtﬁx&m|&@bﬁaiwé?froﬁf TESiov eEfH‘sﬁ"é MO.
Int nmorning the filters were counted on a' VAl |

Bet apl at eTM counter (avail abl e from Perki nEl nmer L| fe

o o ot 05 e e O 8o BOMUL el forarpro toste

tin tresCBet extepitdhbifBing addd belob! Jheadnigamds proligbda range
of Connecticut) were harvested in

Kenda), | U
F Blriting,eetbiles fror B7m to 8rMwith the prseRiorahEsppmple

251 SAREhRY Bbifa actR by 2B L IS bl Ghotnen
ﬁlemorstratecha bindlAg X ctivityof .2riMuTassattorhpoundbdaling an

an was recovered and centrifuged at 100, 000X
MWQfe therdlestethia the G GERY E%]qudlng Assay and

GC
9%4@@%@ <8535 b lec il R o b BH Be ldro
aselibn. AS@Ieot%i mmpounds 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 df Cannabinoid Receptor
Ligands” Cumrent Medicinal Chemistry, 6, 635-664 (1999) and in WO
92/02640 (U.8. Application No. 07/564,075 filed August 8, 1990, incorporated
herein by reference).

The following assays were designed to detect compounds that inhibit

the binding of [°H] SR141716A (selective radiolabeled CB-1 ligand) and [°H]



assay was perforned and 200 pd of tissue totaling 10 g
was added to the assay. 30 The test conpounds were
diluted in drug buffer (0.5%BSA, 10% DWVSO and 80.5%
TME) and then 25 | were addes# to the deep well 156

pol ypropyl ene plate. [3H CP-55940 was diluted a

i gand buffer (0.5%BSA and 99.5% TME) and then 25 |
were added to each wéll at a concentration of I nM A

B@«( b atisiethdissgetyl ) \BefS- m&aﬂ;yt@t(@me roxypeopgylecyclohexyll-phenol
i ssye concentration an
@ﬁgfﬂ’%%gﬁé %@&E@Wﬁ%@@ -¢&ri-eriorag) Esht?\ﬁasregp%faer@d to

thr%c@bl%? The plates were covered and placed in an -
i ncubator at 30 C for 60 nminutes. At the end of the

i ncubati on peri odR280B11 RécepiopBindirfd Broi¢o&8b BSA pl us

Chen nareleties WenslaveERie kpmuPolipszetiebeihRe RGeS,
prR%ansssd Wélre%'iﬁ\ub%nd@ééﬁa m&is‘é&e%pal%%h Hufet ES rﬁM‘S'{ ris

washed tw ce. lters were dried 10 over ni

f iHEl pk %) r‘bat’ld &mb’bﬁﬁﬂ" &) polytraned/el high sgeeé@ndtl@pt cn |ce

oA oy e ckoddelite Wb bRy SRR AL ey e

t ket 4AP@QTEThEBuperResmivvds obYereify @étﬁﬁfug%ﬂeatmmmﬁeﬂ G for
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from cells as_ described by Bass et al,

" |ldeoHn atid e Sheaslietwas theneersusnepdedrin Rével of{BME (25 nM

200 RE T 104 M BRI e MR REHAY o DR W protéhn

peiskay wad perfan il awd Po0-|psritisat eblling R0l iy wae Rlddedte the
usi ng 100 pM GIPy[ 35S] and 10 g menbrane per well in

a$§8gy- buf fer conposed of 50 mM Tris HClI, pH 7.4, 3 nM

19512, 98 s NBE o TR o

f OISO argti PME )e@REthienBEhi! twiire ‘adtied t@/dT&ie@p'iWetl fp%ﬂypli’opylene
benzam di ne, g/ aprotinin,

| @Lﬁi@p{% SRk é%wamdﬂmdgn atiraﬂm mm&eﬁf WSAplus TME)

6 22N st TR e B A RETERMIG Seb ittt

C BRIt aﬂﬂﬁpﬁhteqﬁsﬁé%ﬁcerﬁtl&ldﬁ and\#5etY SOOI &f rat brain

performed at 30 " C for one hour. The FlashPl atesTm 25
wissve aldheapiroprzigaonaeniraipoiyas edded taithriplade. The plates

SWeP&JE&tIérgﬂ a(i'fd ﬁ]a_ggé ?h5§1]x incubator at 20 °C for 60 minutes. At the end
of the incubation pericd 250 pl of stop buffer (5% BSA plus TME) was added
to the reaction plate. The plates were then harvested by Skatron onto GF/B
filtermats presoaked in BSA (5 mg/ml) plus TME. Each filter was washed
twice. The filters were dried overnight. In the morning the filters were
counted on a Wallac Betaplate™ counter (available from PerkinElmer Life
Sciences™, Boston, MA). |

Hurnan CB-1 Receptor Binding Protocol
Human embryonic kidney 293 (HEK 293) cells transfected with the
.CB-1 receptor cDNA (obtained from Dr. Debra Kendalt, University of

Connecticut) were harvested in homogenization buffer (10 mM EDTA, 10 mM
EGTA, 10 mM Na Bicarbonate, protease inhibitors; pH = 7.4), and
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bi ndi ng was then quantified using a Wall ac

M cr obet a. EC50 cal cul ati ons done using Prisml' by
Graphpad. |nverse agoni smwas nmeasured in the absense
of agonist. CB-1 FLIPR base&$ Functi onal Assay
Protocol 157 CHO K1 cells co-transfected with the
human CB-1 receptor cDNA (obtained fromDr. Debra
Kendal I, University of Connecticut) and the

prisomegenized withraddainte Gldoyeniget SHik homotihate agsalien spun
Cel | s were 8I ted 48 hours in advance at 12500 cells
peit LWRYYX grfore miniges atd abe d hessuppEnatapt wak resoyetegand

3 . ] . 4

o BB B8 25 60K s 1R nBNARACE R RIS Hieh'te’
c cuspiended) ire1 & rmiif hmmbgmiza;]tdbmmrfei]rpind m:l?:.punat 28,000X G for 20

0.049% . T t t hen washe times \
L epais o B Bl AR i - Hisnengen ATt ME (25 i Tris
‘ ) :
L IR PR ARSIt FYE %9‘?“5 alft} PRFEDTALCA 6o assay
| evast perfersnarband 0O plsiftissoa itcﬁteﬁm\;ﬂﬁ\éngrwma(;ﬁbdstedbe ;d:ssay.

i od._,Co d ddi ti . ' t S

e e L W e R RN
CIHASEPEAGITIRS) b eh 288 S4<reich 8% Beep well polypropviene
c iqteurds] 881412 0b% eaqsailuted inch lighnd bafferitt 3% BIA Pius TME)
55, 2("% Zl‘l\&argon‘iﬁécf. Dat a were anal yzed using _is G aph .
PAIRr? Bhierseadiad igine platay dhearlaisrivatescorreed and pladeg in
CYfl iheatlbr 8PSFYCREBPARES! 2 thO'bAG T HR Sl 58f0d 250

0 etermne |1 nverse agonl st " acti vi y. . S Were

plhbEstopriufier (9%-BBA Iplud BIVE)atatadded tothedeadidryplete. The
10, 000- 20 14,000 cells ger wel |l at a concentration of
1ptntes yare fhen harygsteg| by Skatipn entg GE(B fitermnate prespaked in

h ' 7 1Ge, + ' re
ARG PrfipiGs THE: B4 ise Rad Wilset ice” TG e
t Heediaveotighiedn the mdtBinbdhe filtets Wérdcodisted msm;]a Wialllac
diumcaoptaining 1, | BMX . added to_eac 25
?Eﬁkﬁﬂrlék?qﬁm!a*%ﬁa\eﬂﬂgm@sfforeﬁﬁﬁw%ﬁ“ﬁw %Sciepeas ™, Boston,
SMA}I ion (25 mM conpound in
CB-2 Receptor Binding Protocol
Chinese hamster ovary-K1 (CHO-K1) cells transfected with CB-2 cDNA
(obtained from Dr. Debra Kendall, University of Connecticuf) were harvested

| in tissue preparation buffer (5 mM Tris-HCI buffer (pH = 7.4) containing 2 mM
EDTA), polytroned at high speed and kept on ice for 15 minutes. The
homogenate was then spun at 1,000X g for 5 minutes at 4 °C. The
supernatant was recovered and centrifuged at 100,000X G for 1 hour at 4 °C.
The pellet was then re-suspended in 25 ml of TME (26 mNi Tris buffer (pH =

~ 7.4) containing 5 mM MgCl; and 1 mM EDTA) per brain used. A protein

assay was performed and 200 p! of tissue totaling 10 ug was added to the
assay. .

The test compounds were diluted in drug buffer (0.5% BSA, 10%
DMSO, and 80.5% TME) and then 25 ul were added to the deep well
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DMSO) into 50% DVBQO PBS) diluted 1 OXin PBS with 0.1
% BSA. After incubating for 20 mnutes at 37 C, 2 pM
of Forskolin was -added and then incubated for an
additional 20 m nutes at 3718%. The nedi a was renoved,
10Q I of 0.01N HCl was added and then incubated for 20
m nutes at room 30 tenperature. Cell lysate (75 pl)
along with 25 pl of assay buffer (supplied in

Flpah/pRplarB\blaw\VH3RE €5 58080 s dindddea figavd DEFeL{0E8% BSA
Sci ence_Products 158 Boston, MA) into a FI ashpl at e.

c ARP BrShddMiakanththensiipid wese pdded b eagiduell abe |C\9ﬂp%¢rat10n

rof 1 AsRRBRGCly stk BB SolRhine iR ApB RIS tooue

a&@né@mmﬁ@@hdmﬁﬁ tha tidsuSat tHed dpbpritiie COHBERtatidh was

In Vivo Biological Assays Cannabi noid agoi nists such

agdded tatheagier Eﬁbaml@tes esre(cayeTRdGInchplacedn 88 damihedeicat

e acToP ¥ s, e A PTG HruBalis hiricEasy 7 oF slob
dﬁﬁﬁéﬂ @E’/& BEA%IU& m was %Yi'd@ﬂf’to e reacﬁ% blnte. F’Tfﬁe CPléﬁes were

har maco Ogl cal acti vi ty of anandam
the&tharéeﬁed @Ncﬁi@@@d@rmama@ @biRyfiltarmais presoaked in BSA (6

vﬁ%ﬁ%ﬁus TRE i finersidg Webnad e Thellipi weff Bripd

obveraighad Mriecittard wedé $hén Botinted-orFRWERR) Betaplde ™ 2dunter,
49-54 (1995). Reversal of ghese activities in the

Loconot or Act i vi t \CB-taGAPad 5] Binding Aesar a, and Hot

Ui vo. dBTage e BEhateu Taf CRIQHG odte Biaiy Srangfeckél with
pihesemh&s CBS1 Yecepiter SBNAL MomBEfRs Werd pRSisaredifism icefls as
fol |l owm ng}y or mul a: CP/a oni st -

vasnceibes cﬁﬁ%tqt/qlmah ifigatiore pad cheienterizatian shinove!
St e e B R ALL I 70 45 (1990

—+

LIRS

nBTPe [¥S) bndirat &s’@ysavaeqﬁrf&fned A& FEweN FlasHPJatd"H@tmat in
particular test. Loconofor Activity Male ICR mce

(dpdicatprusing 400 oM QB[RS end | T&heg aesitirers penwell in assay
B chitbeeticr st PREHCITBH Y4 by MR SR mm
MgClz, 20 mM EGTA, 100 mM NaCl, 30 uM GDP, 0.1% bovine serum

albumin and the following protease inhibitors: 100 pg/m! bécitracin, 100

pg/ml benzamidine, 5 ug/mi aprotinin, 5 pg/ml leupeptin. The assay mix was
then incubated with increasing concentrations of antagonist (10 M to 10
M) for 10 minutes and challenged with the cannabinoid agonist CP-55940
(10 uM). Assays were performed at 30 'C for one hour. The FlashPlates™
were then centrifuged at 2000Xg for 10 minutes. Stimulation of GTPy[%S]
binding was then guantified using a Wallac Microbeta.ECsp calculations done
using Prism™ by Graphpad.

inverse agonism was measured in the absense of agonist.

CB-1 FLIPR-based Functional Assay Protocol
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Fifteen mnutes later, the mce were challenged with
CP-55940 (sc). 25 Twenty-five mnutes after the

agoni st injection, the mce were placed in clear
acrylic cages (431.8 cmx 2679 cmx 20.3 cm

cont ai ni ng cl ean wood shavings. The subjects were

al l owed to explore surroundings for a total of about
5 mnutes and the activity was recorded by infrared
m)t | onCld@t—léa: icells cofteansfeciéd with tberhGQoansGBm receptor cDNA

S Rb i S S et BTG A
eﬁ@hﬁ%s@grot@ﬁ’@%%eﬂéﬂ]sb@ for thRdassat atswmt\@b\@ted 48

ICR mce ; g upon arrlvalz were pre-treated

vmmsmesdvarmmolaﬁﬂlo(@ils Reo wellprogoliagen. costed 384 well black

Pt S5 e SR e i LB PR A
a{ms&r&mﬁab@ss .rpmmhﬁgbawddy aoﬁiaﬁrﬁﬁ@ ok M i‘)rébékﬂcséta@ﬂd

a her ght of "about I nChes. The ring was nounted
i pluepnimadcid §0:040%6 o Thenlates avera titen wesm §etlma% with HEPES-

AR i (B b0 b 2B o Pfs e Afer

t I M tHep IaRIRveRaddyPicethe I FLIPRhdIvIdeslly ahe fluepésdente
resplrator nnvenents was recorded over a 3-m.nute

dev&lg waswnhn@ou@lvan%me% p¥ekan 80 sesoRd peripgnfcompound
Ils! ""éf(’ﬁ’e %Hﬁ_%lm fg{hécﬁfs aﬂg I}’%S% walis ukaf o8 s@l‘.onds of

Ividlng er seconas nouse renul

rxxsieling. elsssdys wdre gepiomnedi imdriglicateand qunmatormentratmmd
and multiplying the result by 100. dspercent rever

frﬁﬁﬂﬁ“ﬁ?e“ﬁ@%ﬁggnew&% +/NEAGRRIPLERTEPRLNAS WEFR BURFSAUSN §
pr e @e@t@ﬁ l&'ol{‘@ytq 15?%%192 Qﬁﬁﬂﬂf@ ﬁa‘fé‘Wer&’%rn%Iyzed usmg

FEBrfapheﬁadrPnsﬁ-es | ater, mce were chal I enged W t h the
cannabi noi d agoni s : -five mnutes

post agoni st inje&®8 Shper at ures were

br obe HEpeRowR nét%%@é‘m%béﬁ?néﬂ*’%@ O Hioct A e dded t
Tietgrorine mwessa/\agmlstaﬂbwﬂi&ed to the nearest tenth of a

degr e%ells were Fﬁal%d into a 96-well plate at a plating density of 10,000~
14,000 celis per well at a concentration of 100 u! per well. The plates were
incubated for 24 hours in a 37 °C incubator. The media was removed and

media lacking serum (100 i) was added. The plates were then incubated

*for 18 hours at 37 °C.

Serum free medium containing 1 mM IBMX was added to each well
foilowed by 10 pl of test compound (1:10 stock solution (2_5 mM compound in
DMSQ) info 50% DMSO/PBS) diluted 10X in PBS with 0.1% BSA. After
incubating for 20 minutes at 37 °C,-2 M of Forskoliﬁ was added and then
incubated for an additional 20 minutes at 37 °C. The media was removed,
100 pl of 0.01N HCI was added and then incubated for 20lminutes at room
temperature. Cell lysate (75 pl) along with 25 pl of assay buffer (supplied in
FlashPlate™ cAMP assay kit available fromm NEN Life Science Products
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Male ICR mice (n=7; 17-19 g upon arrival) are
pre-treated with test conpounds (sc, po, ip or iv).
Fifteen mnutes later, mce were challenged wth a
cannabi noi d agoni st CP-559468(sc). Forty-five mnutes
| ater, each 25 nouse was tested for reversal of

anal gesia using a standard hot plate neter (Col unbus
Instrunents). The hot plate was 10" x 10" x 075" with
a Bostor, dwpintga (éashpatey ldAdiRatdndatde and gAMEP kiacds, were

- copadallony’s e RES peaidorl e tashpte v Bt Al for 18
""‘T’x%u?é‘é’tet{ b@TE rccﬁ‘ﬁéhtvcﬁttﬁé‘ W%'HQ wRA€ Bspratedath doulfled in a

second cut of Data 30 were presented as apercent
r@wrttﬂattorot:ommteragom st induced anal gesia. 160 Food

I nt ake The foll ow ng used to eval uate the
ef fi cacy of test ﬁ’é& %O%J [?1% S ng food i ntake
i n Spr @ﬁﬁagﬁ’&%géﬂs‘ﬁ 8iiéiehs ﬁﬁ—tet?éfrﬂfd?bééﬁnéb%%l (A%_THC) and

Mal e Sprague- rats were obtaired from Charles
R|0F95594L®bavaﬁaeenﬁlpwﬂto af(eﬂ four chetacterdatic. behawiarainsmice,.

Eel ndj v@%gg ‘fsg-aﬂglguqrq ﬁaﬁqrfpgl\éﬁ%fgs% B%VILE}SVS%

r %‘ﬁﬂtﬁ’ @dBf QR%1.aA dTM@bﬁénﬁé’célbéﬁbéwﬁtle of aﬁbﬁ@élﬁldeeé%utatlve
accl |rmted to the vivariumfor a perlod of one wee

beﬁdb@enwd:mmam!dundn@e 'd. Phesmbee). Exp. Ther., 270(1) 219-

COPRUTESDAY Wiy, i sk oPa) sRGRRe SRR Gt 4P

t bAARdARIRN s, BAE\I, mrmh@@lt mm)ms BmNQQ@)OReWarsa[ of
af t er noon prlor totestln rats astg ot

oﬂ@aﬁa agivitieafin dhe Lﬁ@or@@wrﬁ@t«rﬁy.f%%tﬁlensat Blynaiheratss a9
S e S

peatdgonists.ontrol , and a control group received vehicle
?Lﬁ;&%ﬁ&”ﬁ%&ﬂ 1 Tolsvatpdl J o psh g SRTabe
R i G '?zfﬁi‘**ﬁ*' B e eices
adm:nieéagcnnswn Megatwrrahmbeksvmd:eate alpbtentiation v thecaganist
B oA B, et P B Pofe ssmverme o
PaEWITEr Hat Pagticular test.
Locomotor Activity
Male ICR mice (n=6; 17-19 g, Charles River Laboratories, inc.,
Wilmington, MA) were pre-treated with test compound (sc, po, ip, or icv).
Fifteen minutes later, the mice were challenged with CP-55940 (sc).
Twenty-five minutes after the agonist injection, the mice were placed in clear
acrylic cages (431.8 cm x 20.9 cm x 20.3 ¢m}) cohtaining clean wood
shavings. The subjects were allowed to explore sprroundings for a total of
about 5 minutes and the activity was recorded by infrared motion detectors
(availabie from Coulboum Instruments™, Allentown, PA) that were placed
on top of the cages. Thé data'was computer collected and expressed as

“movement units.”
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rats 30 m nutes after dosing and the Oxymax aut omated
food intake system (Colunbus Instrunents, Col unbus,
Ohi o) was started. Individual rat food intake was
recorded continuously at 10#39 nute intervals for a
period of two hours. Wen required, food intake was
recorded manual |y using an 25 electronic scale; food
was wei ghed every 30 minutes after food was provided
up to four hours after foqgjgggﬁgrovided Conpound

i he f
oat t o WP TER MEen (TG0 o KRPR Briiteh ibre PEfiealdcmith test
stc@nqﬂfmqgél po, \lﬁ of fzm r Plitech fipfds Ihithadre .ﬁﬂ;eT\D@re

fol | owi ng protocol evaluates the effects al cohol

| whalienged W&ln &5?155%9 éeqér N:mgjy (rmwuffesrmsé 1ma¢tmng heethicet were

hiirsdhasy Th’él‘md wbls wmwmtea eﬁ gm@ﬁ.@@mapbﬁ@méﬁoﬁ ahaith& thouse was
descrlr;)tl ons of P rats -K., et al. "I ndi ana

s &HeRendsd withaicap qfﬁh%rlag mﬂh forex| gnddaingtane giipping the
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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 piate was 10" x 10" x 0.75" with a
surrounding clear acrylic wall. Latency to kiék, lick or flick hindpaw or jump
from the platform was recorded io the nearest tenth of a sép’ond. 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.



10

15

20

25

30

injections were given to all groups for the first two
days of the experinent. This 20 was followed by 2 days
of drug injections (to the appropriate groups) and a
final day of vehicle injectihggns. On the drug injection
days, drugs were given sc 30 mnutes prior to a
2-hour al cohol access period. Al cohol intake for al

ani mal s was neasured during the test period and a
conpari son was made bet weeoddmtake and vehi cl e-treated,
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River). Several studies have sh hat this strain of
movermightifasty eadi | y consune al cohol with little to no

M.dd t h
ConsonbyBie SRR Dble 1918 R BrBinediirgm cBRiEN River 50
PLabe@mm}s Vieg, I(Wﬂrmﬁgtoﬂ , BRI Thelrbtd &bre ih?ﬁmé@ély HAR2d and
et al "Al cohgl 162 Consunption
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ngﬂ l@Bodd QRGBS Ao . B?Hé‘\éhﬁﬁ?l_slfyzﬁrsyc@ﬁ?aged to the

or our  pur poses, upon -arriva
mwamumcfos/a esiodyoflomesedek befdrgtesting wils coriditied. CEssting

owdered r r% ter and a 10 % (wv)' s
aW@gﬁem%PE{tcﬁ’éwg Eﬁtl’gmﬁo@oﬁé’éﬁ@e e¥Cleinl i mi t ed access,
wat er 'Y\@\%oﬁﬁl?!étrth[étfsgdF1 éke éff cﬂggéérgaﬂdra% %%Fgltra‘fx@%rred fo

restricted to on acc

 diadividua! testmages vtltlmut fclmi ﬁaecaf@n@m pnmr maesilmm draisthe 2ats

Opteetlod aVerhitit. Btk ime Dutrion: 655t Were ASSed the ilowing
WRbind withoshisle 'R destihsouMign A ksoviy ﬁhg%%rﬁétwpaosed (3

consunption for 3 days was 20% of the

a(InQ/ kg) éﬁ)ﬁspomwe gowlrol spd a&nﬁ@%gwpdfecalmdma%mle alone (no

L

(i, Y78 6% SRt e st gt Bt b&ishcy. 2ol

de;ﬂmﬂh@ |up©ﬂ 1T &Btﬁp@ﬂnﬂ OrThé standayd VeRicle was 0.5%
cal uI aﬁ.‘afl %@ and groups were assigned (n=7-10

qellylasgs vatar asdtheostandans R AbAdMNstkaion was
9@3? kot i SN HIBEE LB e RGN S yooo o
@egommndalé various cbagpwndMemmquwad afmbdnoas provided to the
B mintited Bfer %O\s/i%a an fmg)? th oma O{etﬁ‘oog intake system

(Columbus Instruments, Columbus, Ohlo) was started. Individual rat food

 intake was recorded continuously at 10-minute intervals for a period of two

ht_)urs. When required, food intake was recorded manuaily 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 compound-treated rats
to vehicle and the standard positive control.
Alcohol Intake

The following prdtocol evaluates the effects of alcohol intake in

alcohol preferring (P) female rats (bred at Indiana University) with an
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repeat ed neasures ANOVA. Change in water or al coho
consunption was conpared back to vehicle for each day
of the test. Positive results would be 20 interpreted
as “a conpound that was abl e;4;0 significantly redice”
al cohol consunption while having no effect on water
Oxygen Consunption Methods: Wiol e body oxygen
consunption is measured using an indirect 25
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1 ght cycle. Prior to the measurement of gen 30
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|
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m nu S or 0 ours e

enal or% ?@Z%ﬂdp blﬂ@ea@i & aberPifgrentisensitivitiss te ethape! in
OROREI- Bl iy S Fenprateming el Phaffbcs BIobHLR MR, 16,
niR&kJBOLI 982l gavage (or ot her route of
o e, EpfRla Bils ieed Bh iy ok Frersscio alvatiin 4% Vi ang
speteirf 2-eRtiethsits) dﬁl&?%ﬁﬂie‘%ﬁﬂe‘ﬂ%’f&f@dg % Thd%s were

bet a- cycl odextran and propyl ene gl ycol Oxygen
daﬁmﬁedm areversgrbydlatoiepilitate iexpesmenterinasadions. The

p ost 2N e[f]% wﬁﬁﬁi& Ja%{gﬁgﬁ t%gﬁg Hrﬁﬁ?ée?&‘é%?% &%’ hEgCOh‘)l intakes:

ko At eahi:he(lmsf)g @romzspaﬁmw ﬁonﬂ'ﬁl' ((e@/ 5k rﬁ@{ﬁ@@kmm n
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"eHpe3 é‘?ﬁfé?@mi)@ﬁﬂd 40 = ) and &roup lﬂt-pblgh dose of
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af B0% (w/v;l!B a:)&lddmﬁﬁﬁﬁdjls&mw wWiater SONG6I0HId ofel-ReAIg. Vehicle
br.oken and the results are recorded as counts.
injections were given to all groups for the first two days of the experiment. This
was foliowed by 2 days of drug injections (to the appropriate groups) and a
final day of vehicle injections. On the drug injection days, drugs were given sc
30 minutes prior to a 2-hour alcohol access period. Alcohol! intake for all
animals was measured during the test period and a comparison was made
between drug and vehicle-treated-animals to determine effects of the
compounds on alcohol drinking behavior,

Additional drinking studies were done uﬁliziﬁg female C57BY6 mice
(Charles River). Several studies have shown that this strain of mice will
readily consume alcohol with little to no manipulation required (Middaugh et
al., “Ethanol Consumption by C57BL/6 Mice: Influence of Gender and

Procedural Variables™ Alcohol, 17 (3), 175-183, 1999; Le et al., “Alcohol
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Resti ng oxygen consunption, during pre- and _
post-dosing, is calculated by averaging the 10-mn 02
consunption val ues, excluding periods of high

ambul atory activity (anmbul atery activity count > 100)
and 20 excluding the first 5 values of the pre-dose
period and the first value fromthe post-dose period.

Change in oxygen consunption is reported as percent
akePrisympding dy-2 SBILG, BAVAL, agd DBA/RMIce toa LirpitedAttas
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Interpretation.: An Increase i'n oxygen consu
oA @ivansurdisiitsidcrncess to powieiedaat clesul water and a 10 % (whv)

BBl ok, A %3 el B firuirilsd aoea et e stcsg for
1 20 \Woars asd alcahoBlas %strbte&t&@ﬁ@%r@facgégs'ﬂél\ilg. Thistas

(1 b),A wherein A and B are eaCh independent a
pé@ﬂ%!" 3 iwtner thatdheresess pasios wasithet lastizhowrs of the dark part

[ sel ected fromthe group consisting of

hgﬁ@?ﬁ@@ﬁ?}d&/{) al koxy, (Cl-C4)alkyl, halo-substituted

( C1- CAYardeydirinkirpbehysaiar; statsililzel téstindydhfaensed. Mice were

(Cl1-CA)al kyl , hal o-substituted (Cl1-C4)al kyl or

(eNnseggrad giable when the average alcohol consumption for 3 days was +

' 20% of the average for all 3 days. Day 1 of test consisted of all mice receiving

vehicle injection (sc or ip). Thirty to 120 minutes post injection access was
given to alcohol and water. Alcohol consumiption for that day was calculated
(g9/kg) and groups were assigned (n=7-10) so that all groups had equivocal

alcohol intake. On-day 2 and 3, mice were injected with vehicle or test

compound and the same protocol as the previous day was followed. Day 4
was wash out and no injections were given. Data was analyzed using
repeated measures ANOVA. Change in water or alcoho! consumption 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 alcohot
consumption while having no effect on water

_ , Oxygen Consumption
Methods:

Whole body oxygen consumption is meésured using an indirect
calorimeter (Oxymax from Columbus Instruments, Columbus, OH) in male
Sprague Dawley rats (if another rat strain or female rats are used, it will be
specified). Rats (300-380g body weight) are placed in the calorimeter
chambers and the chambers are placed in activity monitors. These studies
are done during the light cycle. Prior to the measurement of oxygen
consumption, the rats are fed standard chow ad libitum. During the
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measurement of oxygen consumption, food is not available. Basal pre-dose
oxygen consumption and ambulatory activity are measured every 10 minutes
for 2.5 to 3 hours. Atthe end of the basal pre-dosing period, the chambers
are opened and the animals are administered a single dose of compound
(the usual dose range is 0.001 to 10 mg/kg) by oral gavage (or other route of
administration as specified, i.e. s.c., i.p., i.v.). Drugs are prepared in
methylcellulose, water or other specified vehicle (examples include PEG400,
30% beta-cyclodextran and propylene glycol). Oxygen consumption and
ambulatory activity are measured every 10 minutes for an additional 1-6

hours post-dosing.

The Oxymax calorimeter software calculates the oxygen consumption
(mifkg/h) based on the flow rate of air through the chambers and difference
in oxygen content at inlet and output ports. The activity monitors have 15
infrared light beams spaced one inch apart on each axis, ambulatory activity
is recorded when two consecutive beams are broken and the resulis are

recorded as counts.

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 consurnption by
the pre-dose oxygen consumption *100. Experiments will typically be done
with n = 4-6 rats and results reported are mean +/- SEM.

Interpretation:

An increase in oxygen consumption of >10% is considered a positive
result. Historically,.vehicle-treated rats have no change in‘oxygen

consumption from pre-dose basal.
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Claims :
What is claimed is:
1. A compound of Formula (1b)
81
g
Eh‘kﬁ -
HN\\F//G
A
(1b}
wherein

A and B are each independently a phenyl substituted with 1 to 3
substituents independently selected from the group consisting of halo, (Ci—
Ca)alkoxy, (C4-Cs)alkyl, halo-substituted (C,-C,)alkyl, and cyano, and

R' is hydrogen, (C1-C4)alkyl, halo-substituted (C1-Cg)alkyl or (C1~C.)alkoxy.



