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WD 2007/ 075629 PCT/ US2006/ 048349 1 PHENOXYPI PERI DI NES
AND ANALOGS 5 THEREOF USEFUL AS HI STAM NE H3
WORIAEIM25TS 10 FI ELD OF THE | NVENTI ON The pr e6E&miS2006/048349
invention relates to phenoxypi peridi nes and anal ogs
t hereof useful as histam ne H3 antagonists. The
invention also relates to pharnmaceutical conpositions
conprising said conpounds and their use in treating
inflammatory di seases, allergic conditions, diabetes,
obesity, an obesity-rel ated dilsorder, 15 netabolic
syndronme, a cognition deficit disorder, cardiovascul ar
and central nervous systemdisorders. The:-invention
also relates to the use of a conbination of histam ne
H3 ant agoni st SHHENOXYPIBERIDINES AND ANALOGS e H,

Cggpou”d?HEﬁEéhg%sEFmtﬂg%ﬁAMmtﬁ: ”RN%)G@MQ%&GS

conbi nati on of an histam ne H3 antagonist of this
invention with other actives useful 20 for treating
di abetes, obesity, an obesity-rel ated disorder,

met abolic syndrome or a cognition deficit disorder.

Ppar maceuti cal coniglELD OFSTHEMVENTION conbi nati on

o oM PRIt (iYBRERG KRt & Pk N i diREE Aol angiags hereot
usefil asdrigtaunide di; antabeaists. oiﬁbeammﬂmwdalseeélailtef tgj pharmaceutical
comb§ A ls AP EHBILI FEHBMEY reromns

disedsesy altergar eoralitions; (Ihamtpb aobelsdﬁmeﬂﬁeﬁilﬂﬁsorder,

sl L SATLATERBE A0S synlas AR il norvous

systenrhdtsomlersTh‘Ehe-mveatxepiadmsraaiesttbdbe uskadf aredirdireatidreof
istd RS S A0 WSt S T RB0RE iy comepus for e
treaimenthef inflaonmatone dideiases and 4lleegicrcomditiars, @asoeehto the use of a

com i8S RURY S pon SEBTBIpdBEora, gper sctves uset

for teetingtdiabetesf obesity,ian abésity-relawmbermﬁn'téu@bohc syndrome ora
i an_ atr.i

cogrfifilys PRER Blisauier. CRbabRpbadic Sop TRt o Bt fiaes Combination of

at leaspors mephir']stmmﬁteyHQ anmmmmgmpo?m ofrttsd invehtien &¥ith at least
own ved in

one BRSSP STESuAG of B leBéF PR G poetis GREAT It tsaily diaetes,

obesitye ahmbesityretatepatismtier, metabesic syndremetdrey cognitibatdeficit

diso émaargbg %gﬁngel{,n&taiaysm ssion and attenuate a variety

BACKGROUND OF THE INVENTION
The histamine receptors, Hy, Hz, H; and H4 have been characterized by their

pharmacological behavior. The H, receptors are those that mediate the response
antagonized by conventional antihistamines. H, receptors are present, for example,
in the ileum, the skin, and the bronchial smooth muscle of humans and other
mammals. The most prominent H2 receptor-mediated responses are the secretion

of gastric acid in mammals and the chronotropic effect in isolated mammalian atria.
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5 responses under control of the synpathetic nervous

system Specifically, H3 receptor activation by
woized7axsare at t enuat es nor epi nephri ne outfl ow t 8CT/US2006/048349

resi stance and capacitance vessels, causing

vasodi l ation. In addition, in rodents, peripheral H3

receptors are expressed in brown adi pose tissue,

suggesting that they nmay be involved in thernbgenesis

regul ation. 10 H3 receptors are also present in the

CNS. H3 receptor expression i3 observed in cerebra

cortex, hippocanpal formation, hypothal anus and ot her

Hy reftmmsrsCﬁrgté@rﬁbstﬁarprwu?binr@isimmilh e(ajrh‘@ ni@R I8 'ahdh&ve been
expr essed on hi st anj nergi ¢ neurons and, as

showj o, be Taveled i Bhe Rhagiatiris Of Roth eall tYFieset her
nelartherparighdry eH3eeb it siteB &Iré folllld ORCARhPAthetic nerves, where

activation results in presynaptic inhibition o
they medWateswhpathetio peuratiansitissien wnd aitenuatel avaketyofaind organ
6h ' ' 0 e
B D i T i e
receplpp @ctivation bythistaminkiattenuatésinordpise piedie aa&RMW & Rtistance and

; ulati.on of sleepin feedi ng an ognitive
capafiglos JEsSP AU AR s BT " FreuSoh! Mt Barihegar o
receptoraBre exptassedRe\brews, a@gu%e Bbzu@,va{jggesﬁng(tgﬁﬂﬁbeyhmay be
: S own..and has been described in the
'"VO'Y}%pe”r%etdfﬁé’sﬁ’laetS?%F{Q‘ﬁﬁﬁ'% is 20 involved in

r d@t@&p@rscérec@goi%rés@ntﬁndh?@fﬁ?yfw %@@miﬂi?gﬁén is observed
. in.. ex ci ences, ,
i co 305 e RO soblifvse Fafanetaoeor o
humayi anid stramiah brajinc Hiy riceptarsciré wptéigwbnh hitafftmérg®d néBrons and,

NS, 1O, . ul ate these processes.
IR N
Hs regeptoricotistationl rests inﬁmsﬁlgapﬁmmiﬂch Qﬁheﬁnﬁ@kransmitter release. In
C ses has been suggested (see, e.qg.., i

the pBRK s o R PR S SE05 s Lo e B alicated in
the regifaiiomof bistAmind\b2poHREA3Ioned wihidteInnairh 128! been associated

it EYAEED e P E RIS 5 g o mman vl

(see, feuexpuplailaurs et @by NdfienRevishey, ©ragdDistbyvénsef fzddsa, 107).

A Mg RhGH R ES sRengoarebrdiin i ERbue B nistaine is
invohagl iemaagplaztioﬂ-lahmgrbitive_.‘\and frosmoy procddses inRE MRYn4rE Brain (see,
ror B4R M8 Scilpclsd 2 BBARURG a1 P35 Shserf il st pocuation
of histamingogicshrairafunatienl thkougtnthiencéritealats reddpiérs A& Hel & means to
moo 8 BR3P B0 GEL S D35S oy oo
describedUsnétiheir skedoAppliralagicahand PegéRiIatidideases has been
suggeHd/(998288¢3 I8P AURHDDIEXBH No. 20040224953, International
Publication No. W0O2004089373: and International Publication No.
WO2004101546). Hj receptor antagonists may be useful for treating various
neuropsychiatric conditions, where cognitive deficits are an integral part of the
disease, specifically ADHD, schizophrenia and Alzheimer's disease (see, for
example, Hancock, A.; Fox, G. in Drug Therapy (ed. Buccafusco, J.J.). (Birkhauser,
Basel, 2003).
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5 US 5, 869, 479 di scl oses conpositions for the
treatnment of the synptons of allergic rhinitis using
wea easaat i on of at | east one histam ne HL r eeeptusr006/048349
antagoni st and at |east one histam ne H3 receptor
ant agoni st. SUMVARY OF THE | NVENTI ON 10 I n one aspect,
the present invention provides conpounds of fornula
(1): UAWYMNZR2I RL1(R4Y)b 14 (R3), /I P (I).
and pharmaceutically acceptable salts and sol vates
thereof, wherein: ais 0,1,2330r4; 15 bis0,1,20r3; M
isCH nis lor 2, and pis O, 1 or 2; or Mis N, n
| SIMidagBié HRSedeplor Zntadbifibs AMeAREl RASHN farfn
U and Wis tC3:H angrthe oﬁer is N Xis a%'ct)ne arl"fcke recently,

non-gnidazetreHa-receptor artagres) have Q@m@i@lom Rﬁ)JS Patents
70 A sy s B el
2004/0048343 anG(20040P1909%-, -S(O - or -S2-, provided

| 058.88D 41 JisPloselcornigsiiions foy (Rbjtraate e Of she gmiptoms of
allergickirdtieusing@GHCBMbikAHIRODF & loast 6k RBtamAilER)-Riceptor antagonist

and aaé:%aggg) %@gﬁ@qﬁg")&(&% grtaganish| ky| ene) or

R6- al kyl ene interrupted by a cycloal kyl ene or
het er ocycl oal kyl ] ) ided that when Z is
R$- al kyl ene i nt ePH 10

ek kyl ene group

bdnderte bpectytheaprdsemt m\idrﬂmrprom&saédmbsﬁﬁd@ef foruta (1):
of the Z group has 2-4 carbon atorrB bet ween the ring

to which it is attac er{% Rl is
R11-al kyl, R11-cycl odl kyl, Rll 1‘aRg/I al kyl,
R11- (6- rrenberegb het g&g @ar ﬁl/y " menber ed

he' t eroaryl) al ky X 1’? - menber ed heteroaryl),
R11- (5- 30 nenbered eroarg )aI kyl,

and %ﬂi@é&ftfbﬁw hﬁéﬂﬁgb& 89%%9 ﬁ%ﬁ\?z&%g '{F rﬁ_o 8 38 /I 48349
REVIsND, N-2,Rler & N- ON 2N ~/ ~~ 2N

bis0,1,2o0r3;

MisCH,nis1or2,andpis0,1o0r2;orMis N, nis 2, and pis1or2;

U and W are each CH, or one of U and W is CH and the other is N:

X is a bond, alkylene, -C(Q)-, -C(N-OR®)-, -C(N-OR®)-CH(R®)-,
-CH(R®%)-C(N-OR®)-, -O-, -OCH,-~, -CH0-, -CH(OHY)-, -S-, -§(0)- or =S(0),-;

Y is —O-, -CHz-, -(CH3)z~, —C(=0)~, -C(=NOR")-, -S-, -S(0)- or —SO»-, provided
that when M is N, Y is ~CHy-~, -(CHz)2-, ~C(=0)-, -S-, -S(O)- or —SOp-:

Z is a bond, -CH(R®)-(R"-C,-Cs alkylene), -CH(R®)-CH(R®)-O-,
-CH(R®)-CH(R®)-N-, -CH(R®)-C(R*)=C(R%)-, -CH(R®)-C(R%)=C(R*)-(R"-C,-C4
alkylene) or Re-alkylene interrupted by a cycloalkylene or heterocycloalkylene group,
provided that when Z is Rs-alkylene interrupted by a heterocycloalkylene group
bonded through a ring nitrogen, the alkylene portion of the Z group has 2-4 carbon
atoms between the ring to which it is attached and said nitrogen;

R"is R"-alkyl, R""-cycloalkyl, R''-aryl, R'"-arylalkyl, R*'-(6-membered
heteroaryl), R"-(6-membered heteroaryl)alkyl, R"'-(5-membered heteroaryl), R"-(5-
membered heteroaryl)alkyl, R""-heterocycloalkyl,
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16 16 6 (R)k (R)k1l (R16)k2 (Rl )k (R16)kl or (R16)k2

wherein ON represents one nitrogen atomin the place
woho@mysame of the four unfused ring carbon arPOTRIS2@6d48349

(2 )N represents two nitrogen atons in the place of 5

any two of the four unfused ring carbon atons,

provided that when R is attached to X by a nitrogen

atom X is a bond or al kylene; kisO, 1,2,30r4; k1l is

O, 1, 2 or 3; k2is 0, 1 or 2; 10 QsOorS;, R2 is

R13-al kyl , R13-al kenyl, R13-ayl, R13-arylal kyl,

R13-heteroaryl, R13- heteroarylal kyl, RI13-cycl oal kyl

0f11R13- het erBeycl oaIFgMJ, each is i ndep dently Q
s¢lected framthe gr up consi stjng of H, kyI halo

NZORN—8l koXT, “NEF3, NA R N -N &9%4 R17_N 3
ignl )2, ( 4) 1 NHC( QLR - NHS :
- SOXN( R14, ch R4 depen@v sel ect

t he con ng al o

(R'%hal dalRidie — Ok, (RIPkdXY,’ CF@ Yad » » CN(R'RR1 S H, oal k@d’s)k
hal oal kyl , R15 aryl, R15-heteroaryi, R15-cycl oal kyl,
R15 het er ocycl oal kyI R15- aryl al kyI -CF3 or CH2CF3
is Hor alkyl; R7 is H alkyl, haloal kyl,
Whefﬁ![‘s ylepwsm§ﬂlﬁ16t@tr@€i¢9|atomm theplace of aBy one of the four
substituents i ndepend |y selected fromthe group

unquKdWﬁhgtdaﬂgon atortis, 5?4@ l'éﬁr‘lagé!hts two nltro?en atoms in the place of

0 oal kyl , Rl15-ar
any tyg, ‘Eﬁf‘%ﬁ’“ % WFH@O%@W m.fomegdbgt g8k Issattached to

beamutrbgeﬁ@rtb@nx i8ld'BEnd @ridhg/ahd,r ogen atom of 25 the
R8 is joined through a ring carbon

M co ring,

%9% %g‘?n‘&ivependent ly selected fromthe group
cdmassa Mm@ &f3;H al kyl and hal oal kyl; WD 2007/ 075629
P%/U 006/ 48349 5 R9a is |ndependently sel ect ed

‘@rr up consisting of H fluoro, alkyl and
ha kot $;: RL is 1, 2 or 3 substituents independently

%ﬁgﬁﬁéﬁiﬁ%@e Enpl s %g;;%g%g%xlalkyhﬁswemawl R™-
heterBab/idiRyle RIAytloahdh 8r Fheddhb ) cloalkyl;

each R%is independently selected from the group consisting of H, alkyl, halo,
-OH, alkoxy, -CF3, -OCF3, -OCHF;, -NO,, -CO,R", -N(R™),, -CON(R"™),, -
NHC(O)R", -NHSO,R™, -SO,N(R™), and ~CN:

each R*is independently selected from the group consisting of H, halo, alkyl,
haloalkyl, -OH, alkoxy, -CF3 and -CN;

R® is H, alkyl, haloalkyl, R*>-aryl, R">-heteroaryi, R"®-cycloalkyl, RS-
heterocycloalkyl, R -arylalkyl, -CF3 or -CHoCF3:

RS is H or alkyl;

R is H, alkyl, haloalkyl, R™-aryl or R'>-heteroaryi;

R®is 1, 2 or 3 substituents independently selected from the group consisting
of H, R™-cycloalkyl, R"*-heterocycloalkyl, R'>-aryl, R™-heteroaryl and haloalkyl,
provided that when the R® substituent is on the carbon joined to the nitrogen atom of
the M-containing ring, R is joined through a ring carbon atom:;

R%is independently selected from the group consisting of H, alkyl and
haloalkyl;
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5 CN, -OH, alkoxy, -OCF3, -N®2, and -N(R6)2; R11 is 1,
2, 3 or 4 substituents independently selected fromthe
wgnroeurp7seensi sting of H, hal o, al kyl, hal oal kyPCTASR)06/048349
al koxy, al kylthio, R15-cycloal kyl, R15_
het erocycl oal kyl , R15-aryl, R15-aryl al kyl,
R15- het eroaryl, R15-heteroaryl al kyl, aryloxy, - OCF3,
- OCHF2, -NO2, -CO2R12, -N(R12)2, -CON(R12)2,
-NHC(O R12, -NHSO2R12, 10 SO2N(R12)2 and -CN, Rlla is
H, al kyl, hal oal kyl, al koxy, =l kylthio,
R15- cycl oal kyl , R15-heterocycl oal kyl, Rl5-aryl,
RUS%SE Yhabathde Béle! It | Graly k
R15- heterog?{yl ﬂ&?%g hg?ﬂédrﬁg'ap ?E@Eg%ﬂ%@r% ﬂ’uoro alkyf and
haloaligdy-3 - ocHF2, - N(RI2)2 or -SCF3; R12 is |ndependently
sqk¥qEad of
haJsoaI Eyl d’)lo?shh)%tlﬁfe‘h‘t? rﬁ%iﬁn@bbﬂ? os%?ﬁfbd ¥ the group consisting
W k)"kﬁ -hgigogy@lpggqykﬁ -g:pml R™-heteroaryl, halo, haloalkyl, -

CN, Rjﬁ BRbLRY o_c(y@k:gajw% Kn )L 2 or 3 substituents
| ndﬁpendently Sel ec ro (goup consisting of

HRhdsd, 2aBi9n 4 sihsdibwents, md@wn mbo@elecmsl facprynlthe group
consBllﬁ foMll OPfdlo a%{ﬁalo%’z% zf(y’ ?l&/l RS-

hetefoeb(F‘OR!WI-u *-airb R normvialiyl SR eetedoanbir H@tgrcmmlalkyl aryloxy, -
OCFQQ@THFL neoj, kiong‘Ry'N Rha% %?dsbdr@”)zor\mé(@iﬁ”h NHSO,R"2, -

-heteroar 5 cyc
302'\*@5 hétngt o IoaI kyl; R15 is 1, 2 or 3 substituents

| W’é?’%ﬂeﬂmy}’ Iﬁbﬁl‘k&ﬁ@llg )&”bfl{g/ﬁhﬁf Wp 2&}! 'R h&%rocycloalkyl,

yl
15~af)4 Wl-éﬂéa hﬁ%@co%{l«% Bb‘e-bef@ﬁ@cyclmhm Rbeteroaryl, R"-

heteﬂoaegﬂampﬂ Wlslé{'y%‘?‘(l,/efd)éﬂ' mEm:ge &Ogtﬁt i ng of
, . hal ogen, al kenyl Ikox
fgﬁ) @Hgﬁmnd@mw qglyged;ﬁgn,tlge igroup mnssstmg of H, alkyl haloalkyl
15 d fid 8 1%
R alvykgg?igléﬁé’rloga% R ¥+y13|f<£?|ah° 'cgbflblalliw 3}18"#4 HetéldNioalkyi;
RES-liefl e?d&'r:}‘/ﬁllbﬁﬂgeﬁét léﬂ@éf-‘i}damhy Belecmcsfroy‘ctl‘@gltqdp consisting

of H, WalcRJaﬁ I, ﬁéiﬂa@@}l Kyhig! 5be368!1%¢§35/§3 RS, n&ﬂﬁﬁdr@@ XDCEIEZ, -NO,, -

rom-t §4 I‘OU sti'n

Cozﬁ'm é\'GRﬁg)entQ@N( )lzh'é#H?i(Q)R S, £PNR Ak iamgt —CN;
a'ﬂ1e"§¥1de%%n@llelnﬁ§/®é1e?‘8§ Y tﬁé b\“@dp FSnglstua{:f%?ﬂ alkyl, haloalkyl,

response,._. i nc but

‘aﬂfluRl the e"°§ﬁé-e'3| n@(C"P?h'F(M'oﬁﬁdwEa -aﬁéermvdgalkyl

N [
L5 HTE B Lantilt RigBSendt Rl rounconsiing

of H, alisyhhale ohaloaiieh alkoxsM(Rcongalvlene-NiRpos, eﬁlﬁ,eﬁ)C%e and -

OCHF4&rdi ovascul ar di sease; a disease of the

fojntestinal tract; hyper- and h
gﬁ% is independently selected fl%% the group ggnSIstmg of alkyl, halogen,

haloalkyl, atkenyl, OH, alkoxy, -SOq.s-alkyl and -OCFj;

R is H, alkyl, hydroxy(Cz-Ce)alkyl-, haloalkyl-, haloalkoxyalkyl-, alkoxyalkyl-,
R™-aryl, R'-arylalkyl-, R'>-heteroaryl, R™®-heteroarylalkyl-, R"-cycloalkyl or R">-
cycloalkylalkyl; and

R"is independently selected from the group consisting of H and alkyl.

This invention further provides methods for treating: allergy; an allergy-
induced airway (e.g., upper airway) response, including but not limited to, pruritis,
sneezing, rhinorrhea and mucosal inflammation (see, for example, McLeod, JPET,
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notility and acidic secretion of the gastrointestina
tract, such as GERD;, netabolic syndrone; obesity; an
wohewiwrye20 el at ed di sorder; a sl eepi ng di sorder PEUAIS2@E/048349

5 hypersommi a, somol ence, insomia or narcol epsy;
hypo- and hyperactivity of the central nervous
system such as agitation and depression of the CNS;
di abetes, including Type | and Type |i di abetes
mellitus; a CNS disorder, such as m graine,
Par ki nson' s di sease, anyotrophic |ateral sclerosis
(ALS), or a cognition deficit disorder (e.g.

305 eaaoa)tmm)d@ﬁmgestndnyaabﬁ@g Wadal cBhg %ﬁkﬁﬁ MQ%{@?» io

(AD) renl a ?

mer's Di sease or schizo

card'(??’ alsﬁ\é'aéglﬁ?é‘s&e§ccf ?W Qf ﬁl-ﬁag'%%tf Q!ﬂiﬁlﬁt'ﬂéi Haﬁblhy@ea— and hypo-
motllltSZQﬂrdi adigic’ Jecrelith bf tH gadirbintastiial RS ct ‘%,L%hlﬂa’*éF bﬁl&ol hetabolic

treatment an effective anount

syndrge; Ogﬁ%‘%b @rﬂ)‘a‘aﬂ%ﬁ)@fe'?'&d{ﬁiﬁﬁm{ql‘) a serping visnrden sutis as
hypePsEMhEE SoRfIIEREE, L{hééﬁimé QF'HQ?ddléB%}f‘ Hé%%gra'n ' Iﬂg)qufztlwty of the

effective anount of | east one

centrgf Peafﬂﬂlsasmﬂnﬁ%hﬁ%%alte}ﬁlonl@cbd@@m@mreoﬁme C&S; diabetes,
including BREEAnd tﬂi@)ecl‘!) ORfsEtbs gl?’ﬁlﬁug" LRENSCAEBIder s &f a8'migraine,

nor e, addi ti onal ents us or treat1 ng obe
Parkisgpis iseasg, P rppbwéabﬁrabs@emsj%LS) rmtaab&@mltlon deficit

disordgn (s. g”%ttb"ntlénfdé}r&ltt hﬁﬁ\rgéﬁ\hly (ﬂsgfdié? A8IHD) r]AIQHSIrmers Disease

aspe e COTTpOSItIOﬂS I‘ISG ‘'oné
(AD) g SP&EQHS‘B%“'@M&@% jof tiae abﬁ@e@tﬁwabed idiseasesidiserdars being a
“Confiionty &ﬁhbﬂﬁng ééﬁﬂﬁ'ilétbﬂﬂ B—thedtrm YO8k dUHH BEhtment an

i des net ho or tre

eﬁECE\S%ém%Pf} tat a’ﬂt&?S@r@ﬁ@@poungtcéﬁ@rmulae(yhdr ome or a
Cagd inventisie bisd br(ﬂﬁlc?ég Eﬁérrﬁ&@@hic%‘l Bgmmﬁsz%&bﬂgmg an

atient in need such treatnent "an

effecﬁ\‘ﬁ) aRtoustt of at leasiona q:camp@ﬂndtof ifeeulagiheand ﬂmiwrmaﬂeutlca"y
acce;ﬁl@blﬁlbé\rr@r) !ﬁ&ﬂeaésdéiﬁlsm %?&Q%n? ‘ﬁ?ﬁf‘?dé’ﬂl sopggé Whe or more

or . treating obesity,. an “fe
add't'ﬁé‘?éﬁaﬁ?f@ usefiyl fo F'@‘?é'"@!robf%ﬁygdlahems st Dbesityirelstatedisorder,

metaBokc sWEBMO8r 8lcoRynitidly Hgﬁ‘ét d| sor'h%é éggéétn%he c?mposntlons

obesity or an obesity-rel ate er 1n

f”““%&%??é?%@"%%'ﬂ?@ dh reeenter ﬁﬁtﬂqmtl$t§ntTfme@mDesttms are useful

for treditignd GYnditdin.| east one conpound of formula (1) and an
a E?L? di abetic agent. The present invention also

iguentipn %H@rfggpvpﬁgapeﬂg:d@ foe trgatingrobmisityr gy -obé8ity-related
d lsordlérd Hestelbalid YPYdroRRd Bp §ecd?_:{mt‘?&f‘8§ﬁ%i 8&{)?&’(5?’%6@? fing,
suc nt

nistering tqg a patie

adm"Hﬁ{néWetetﬁ belentdomesst Oia%uchengtrnﬂ@t an effegtive ematntiaha

O e e Kl oo Al ) RRG F1G%st ane piper

ant ggonl_st._.
°°”“PBP83 ﬂiﬁ Aoekenting ohesik: ap phesdeselatechdisorden metabolic
syndrbneadt 8 ¢oghribdt®Sfidit didorder.

The invention also provides methods for treating obesity or an obesity-related
disorder in a patient, comprising administering to the patient an effective amount of
at least one compound of formula (1) and an anti-diabetic agent.

The present invention also provides methods for treating allergy, an allergy-
induced airway response or congestion comprising administering to a patient in need
of such treatment an effective amount of at least one compound of clalm 1 and an
effective amount of an H4 receptor antagonist.
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patient, conprising admnistering to the patient an

effective anount of at |east one conpound of claiml.
woher7insent i on al so provides kits conprising arPeTmgkme/048349

package which contains: 5 (i) a container containing

a pharmaceutical conposition conprising an effective

anount of a conpound of formula (1), and (ii) another

contai ner containing a pharmaceutical conposition

conprising an H, receptor antagonist. Al so provided

are kits conprising a single package which contains:

(i) a container containing a pharnmaceuti cal

cofhegiresent inoentiors fdrﬂ”uea’fprﬁﬁ/fd‘é%t m\émc&i@w‘tre%fhng diabetes in a

und. of 10 farmul a ot her cont al ner
Pa“eg'gg?‘g”}ﬁ’”ﬁg'gaa 'Wéﬂ'ﬁt&&‘@@tté’éé? p@é‘ﬁb‘géf‘ﬁ tive #pPHRL plgatdrast one
compbﬁadtdf\oﬁalmmunt of a separate conmpound useful for
ity-related disorder,

Ll It
fﬁ%dl @tg%;eﬁ%'ﬁérpéowﬂﬁ%gmmpwnaa$legke RReksigeewhichecontains:
(ha %ﬁﬂlh&&&ﬁ&%dj’ﬁl&‘Ar%c@dﬁcbmbgﬁoﬁ%r\)ﬁ’ﬁr‘?ﬁﬁa%n effective

i on provides conpounds of formnul
amOHHBPﬂﬁ AR otionpig (1).orrd &'t)rﬁmta%@orat@lneémnt@nmg a
phamﬁmﬁdl Qémfp@%méh%oﬁﬁ@nsﬁﬁ Cbrf'ﬁli ii‘é’é’épt@‘? aHf%g%@us&?tAlso provided

ast one._conpound fornmula (I') to treat “or
are ké"%%ﬂfﬂPf'?'GH a @Qt?eIP?‘PHQQ%W@'Céh@ON@m’Se‘&n)§t¢nglrw§ costaining a

pharheicgutical 66m @bkl@Wdﬂﬁnérﬁlg"%‘ drPdfeliVe étﬂbhﬂ%f‘g Sompound of

ot herw se:

di cat
formqumeg%dogS @ggsq%@%t%%gﬁﬁpntqlwng@p@maq:em_imal cgmposmon
compragingrin effécta/e’mtlnt bﬂa %@?ﬁa@t@ @dmggbﬁ@ UEefLﬁ JI9 ?f‘ﬁog obesity,

n hunan mmal , i ncl ud |ng,
an 0?%3'%6936 H{S% mekatlic syndreme Ohﬁmnltmdeﬁmtéleprder
cat or rabblt I n anot her enbodi nent, a patient is a
conpani on ani mal, including but not I imted to a dog,

cat, rabbi horse or ferret In one errbodl ment, a
patient isBELALED e ' VENTI®ON ent i

a T PfeS@fﬁleer{tioﬂ%rHWdé% ccfrﬁg ;1&5"% nﬁd?s éf’)l é“grmac:utlcal

ortlons of arylal Kyl and a
compgsitipRshecmpdiskicaridaast ene semmm@f f@mmula)m sants nfetbads of using

at ledHLSPoLAH lE)‘?"f‘orﬁ"ﬁﬁlﬁ 'to t%dé‘ty%r%}‘éveﬁﬁé Efo‘ché:ﬁtgor?.

di val ent straight or nche
nmet hyl ene (-CH2-) or propyl ene (:-CH2CH2CH2-). WO

2007/ 075629 PCT/ ys00, Ad ABbrdWhfghLY! " or

"hal oal koxy" refér to- ins as
dé¥s Heed hsrria, thafeflewvinaterms have mehiccﬂlpwyml naganingsymnless

indicateBl apepvRy: hal ogen atons, e.g., -CF3,
A “patient” is a human or non-human mammal. In one embodiment, a patient

is @ human. In another embodiment, a patient is a non-human mammal, including,
but not limited to, a monkey, dog, baboon, rhesus, mouse, rat, horse, cat or rabbit.
In another embodiment, a patient is a companion animal, including but not limited to
a dog, cat, rabbit, horse or ferret. In one embodiment, a patient is a dog. In another
embodiment, a patient is a cat.

“Alkyl” (including, for example, the alkyl portions of arylalkyl and alkoxy)
refers to straight and branched carbon chains and contains from one to six carbon
atoms.

“Alkylene” refers to a divalent straight or branched alkyl chain, e.g.,
methylene (-CHz-) or propylene (—CH2CHzCH,-).
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CF3CH2CH2-, CF3CF2- or CF3O-. "Aryl"™ (including the
aryl portion of arylalkyl) refers a carbocyclic group
w6 20i7rsd2eni ng from6 to 15 carbon atons and harCmEsaioe/048349

| east one aromatic ring (e.g., aryl is a phenyl or
naphthyl ring), with all available substitutable
carbon atons of the carbocyclic group being intended
as possible points of attachment. "Arylal kyl" refers
to an aryl group, as defined above, bound to an al kyl
group, as defined above, whergin said alkyl group is
the point of attachnment. 10 "Cycloalkyl"” refers to a

non“HadileaRdA"CorMPiafoal Rbxy b dray Eikyt or b yéﬂeﬁﬁ% as defined above
ri sing about 3 to about 10 carbon atonms. [n one

CO
Whef@fﬂnngﬂﬁﬁ’é ore;hydrogsR aloms argeriared by halogamn adms e.g., -CFs,
Cpagqu_’l@gmo@rgp%@: I n one enbodi nent, cycl oal kyl

rings contain about 3 to about 7 ring atomns.
NonAvhi(inchiding dhe ey pertieniof anylalkyhdeters @ carbocyclic group

i o | I
conthELFReINY o 1ean AGHE G IR U arompts i (o
aryl I3 RapippRd Qslﬂ"%lhthﬂkrlr@)nwlth iad:lea'ilalbtg/mubsiltkt)dbld;e_ Eaddmdatoms of the
carbco S SO boind BROGAEH g USRS o it
" Het sy refeest toran atyl gyeup cagydefinad abavenbodnd ¢o 4n alky!
grouﬁ‘,‘%@&@ﬁﬁ@@%bﬁ%?ﬁrﬁ%ﬁeiﬁr: | Ca&clylngrog{pr ilgg{‘%ﬁ%’%ﬂ? %%q%én%t.

interrupting a carbocyc
2 0Cygicallleraferaivbe noofardeiaicanioned opmultityedicromssystem

' j r . 0 inen t he
com31s} o B f B/ Eh o1dis”1F ort Bk, yciatiy
containg ffem abeut5 torheut i1Agarbdon memsornaime adibadiment, cycloalkyl

i r les..includ t .. are
ing YU S 18 R B e
monqwt@kggmlya!kywmmqﬁl wcjomnowbwblopteﬁt)dz?wbhexalﬂ, cycloheptyl and
. YRV o . a Uy, .
re Nl e DG R B e o,
norboiByly @damantiyognd thelliks.l , pyrazi nyl, pyridazinyl,
n. ¥ - iy y 4' i d y i d | N' i d
Ce. E‘fi?’“%e.ﬁ‘%ﬁ. el el to G, BN Ll Y il
alg dHeiteroarryle r@‘ewp:scmlh:rgraapp; IeaTid'g yto 4 !l‘i@d]a!oxaltcrms selected from
n . I . .saquinoljnyl, .
0, 5 SPADSERYA Lk UL BRRY S Bl R i nving
sufficioms suimberapf delocalizeshpiseldcinons tmprovide asomatic lwbaracter. In one

mbo%i‘iméh{,tt ' 3 "cﬁ-lgge cl pal kyl." refers
© to a saﬁ%%g?g';:at@g?réggcy FE‘QP{ Sc%(ﬁf%frhﬁpﬂa" @ni4cqrgon atoms.
The ringsdg pehcantein adjaceoh exygarodndinTtsulfur aborst ExampleBanclude but
are nét ItfRed ¥6isoh vel ic ing.is.interrupted by 1t
3 hetero, al g@%‘éﬁeﬁs&ﬁéﬂoﬁ? igginia2tf, '-8‘2’6’5’770@5%3%@3’"
furazany\rigzolvhdetrarolnl dhiazphyd Sbiery|, Huratiyl t(furgs, pyrkotyl and pyrazolyl,
. - . 2007/ 075629 .

and 6%‘?(31% i Sé?%g g)r}%%cgggg pygn?h,%’mmd%yl, ;\)/j\l/?azmy?, pynd(?azlnyl, pyridyl
(e.g., 2-, 3-, or 4-pyridyl), pyridyl N-oxide (e.g., 2-, 3-, or 4-pyridyl N-oxide) and
triazinyl, and biciclic groups such as pteridinyl, indolyl (benzopyrrolyl),
pyridopyrazinyl, isoquinolinyl, quinolinyl, naphthyridinyl. All available substitutable
carbon and nitrogen atoms can be substituted as defined.

“Heterocycloalkyl” refers to a saturated carbocylic ring containing from 3 to
15 carbon atoms. In one embodiment, from 4 to 6 carbon atoms, which carbocyclic
ring is interrupted by 1 to 3 hetero atoms selected from -O-, -S8-, -SO-, -SOz or -

NR*- wherein R*® represents H, C; to Cs alkyl, arylalkyl, -C(O)R¥, -C(O)OR™®, or -
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C(O N(R30)2 (wherein each R30 is independently

sel ected fromthe group consisting of H, alkyl,
wohemysand benzyl). The rings do not contai n adrASe6/048349

oxygen and/or sul fur atons. Exanples include but are

not limted to 2- or 3-tetrahydrofuranyl, 2- or 3-

tetrahydrothienyl, 2-, 3- or 4-piperidinyl, 2- or

3-pyrrolidinyl, 2- or 3-piperizinyl, 2 5 or

4-di oxanyl, 1, 3-dioxolanyl, 1,3,5-trithianyl,

pent anet hyl ene sul fide, perhydroisoquinolinyl,

decahydroqui nolinyl, trimethyl ene oxide, azetidinyl,

C(O)N(Iﬁ%@‘(\)(lﬁbfﬁﬂﬁ RRMRY i, idéth ér’&!eﬂfﬂ%} seléet%d&r&‘h' tﬂéﬁgﬂlﬁhp consisting

hi onor phol i nyl hi oxany
of H,la'wlspbeszﬁwﬁ BeER7Yi AP rings de ot meﬂm adiacent oxygen and/or

sulfu? %‘térﬁby Q@M?@Bﬁhclud@‘cﬁlt%@é 6t GRfited ff .’?—rér 3Qeffahydrofuranyl, 2- or

| ent CcycC rnn CzZ~——.
3- tet'PEY‘é’P&'&'?BVbé’rk% @rn'é*mwrdénxl Booa3on>yrmlmyl 2- or 3-piperizinyl, 2-

or 4- a@xgthmcé%kﬂényrl' @?SOSer@tlanﬂrpém%g? Eg Cy% (Iji'yl ene

L ene is sald be | nt’er’r upt

Pefhb‘?fo'wqum@“fwét@WQFWIR9Il@rletrlrgfﬁfbu@'s%wdeaazaldmyl 1-
azacyclﬁﬂgf){\ér@ﬁz’r 3-cﬂﬂﬁa I\?}I51 G?ﬁ?g&% eﬂorﬁﬁéllr&qmrﬁor‘dﬂoﬁ R§i, 1,4-

Sstru ure esents 'a nitrogen
thioxanyk ang 1 aéiah@aafaydr@tf@mylt zplndmyl,ft@ma@ydamwanyis of

the“C)Fdlé‘&kylbn%” ref%?étc; aQ:f\?al%nt éy&\ﬁlgf/ g %r%bcat ed

bel ow. Rlla

2007/ 075629 PCT/U82006/0483 Simlarly, 2N nmeans
that two nitrogens are | ed af any two of the 4
non-fused positions of the ring, e.g., the 4 and 6

posiHéterscycldifklendtrefe ROR) 4 UafentHetek cﬁ: 1 rfig, e.g.
posi tions. Also, as_used herein, "upper

usual Iy nmeans th%lau Spl rat orb/g

therefore, when R¥alkylene is said to be mterrupted by cycloalkylene or

‘e?/ \l>\_55 g-HzC—N<>CH2—§

heterocycloalkylene, groups such as are

contemplated.

@ , for example in the structure

R11:a

't
&

represents a nitrogen atom that is located at one of the 4 non-fused positions of the
ring, i.e., positions 4, 5, 6 or 7 inclicated below:
R'Ma
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5 system i.e., the nose, throat, and associ ated

structures. "Effective anmount” or "therapeutically
wehtwarseee amount” is nmeant to describe an anmpamUSei06/048349

conmpound or a conposition of the present invention

effective in inhibiting the above-noted di seases and

t hus producing the desired therapeutic, aneliorative,

inhibitory or preventative effect. 10 A |line drawn

into a ring neans that the indicated bond may be

attached to any of the substigtutable ring carbon

atons. The term "substituted" neans that one or nore

hydr ogens o@e designated atomis replaced with a

oL Sy O s Ol BRI B 50y o e
non-ﬁjsadmeslaansgf the ring, &%). ctheskdad,6 positibhatthetand 7 positions, or

the %ﬁgtd é{;&gﬁﬁsresul ts in a stable conpound.

substituents and/ or vari ables are
peAisosashJseddnérpm f"uspehamﬁiy’f namalqnmeeeasuhé upper respiratory

Qun The term st e onpound' or
sySt% ﬁ%?‘?’ﬁ& ﬁ];gat ahd Assaci "1'*8 ®8e a conpound
t hiﬁffectlvela‘rﬁoomtéml“lgherrab@tsﬂicéu@ éftsctive@arhoghtis fiedr t8 describe
froma eaction m xture, . and

f t
an afiitof EEHSndl o coiasifimy e Inensresast Mventisn afiative in

inhibitirenthd aboﬁﬂnamh diseBdes abaithliy PRodiEing Hee ¥RkireR thBfapeutic,
the R4 substituent can

amel}orﬁ?‘&%e "F'fPétOr!V Sh Pg%‘f‘%f'teﬁY%s?Te% g., the ring can be:
RAA NGB drawndinto dhiggt mensanat wieahbicatet bbhdi thay be®edthed to

i tuti on, W|t the 25 specifi ed gr oups,
any (g' ﬂﬁ)gtlgu.ﬁaﬁ{? e 8§ %?m purified', "in
puThlé terch faubstituted” h‘ﬂa&rﬁJﬂh&t efeImBry hid l@f@)eh@.rd'ﬁ tHePAesignated
sical state of said

sl AT ORE o Lo i Sied o ettt e

designated stomr's natmala}alémr QAderF tr@@slasmg? bﬁgur?mlﬁﬁénrfﬁgs is not
|1 e or or N

excod 4, S B e 4 oSSy Sorpations o

substlﬂnmnvwaaalb?/\&?ﬁﬁ% &eT, ﬁélﬁ:@@@ﬂ@éﬁ@‘ﬁ?suéﬂ cBMBIh&®Ons result in
st at e of bei ng optai ned from a

ai fter
stablg (B QUndEn! 16 GBS LoIGI® BPOPBU NSO P PRGNS  msant t
describé la darapbuhe thd;}lﬁsﬁ@;fﬁéléﬁﬂ%fdblﬁsl%tsUHn\‘ié‘fs’dlé‘t'lclﬁfmo a 1.13eful degree
characteri e st andard _anal ytica
of P“F *ejycﬁﬂﬁh%éﬁa%&mvﬂeae r?é?ﬁ%"wa*{w Int@ gn\pfficagiopgdherapeutic
agentkil |l ed arti san.
When M is CH and an R* substituent is present on the ring (i.e.,bis 1,2 or
3), the R* substituent can replace the H on said carbon, e.g., the ring can be:

LN NS

p

The term “optionally substituted” means optional substitution with the
specified groups, radicals or moieties.

The term “purified”, “in purified form” or “in isolated and purified form” for a
compound refers to the physical state of said compound after being isolated from a
synthetic process or natural source or combination thereof. Thus, the term “purified”,
“in purified form” or “in isolated and purified form” for a compound refers to the
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5 1t should also be noted that any carbon as well as
heteroatomw th unsati sfied valences in the text,
weehEmess29 exanpl es and Tabl es herein i s assuned8CTwShmeo48349

the sufficient nunber of hydrogen atorn(s) to satisfy
the val ences. Wien a functional group in a conmpound is
ternmed "protected", this nmeans that the group is in

nodi fied formto preclude undesired side reactions at

the 10 protected site when the conpound is subjected

to a reaction. Suitable protggting groups wll be

recogni zed by those with ordinary skill in the art as

physiédistae @NsauBQf V{?&%ehﬂeﬁbém@%&ah@éf HeRks p%ﬁﬁﬁat@én process or

for exanp ene at al, Protective
Procgeges F’@Swh@% @§r%ln(0199ql knawn dg theustilled ramsw\,eln saﬁ&c'ent purity to

be cHéfdd‘@hfalﬁlS staﬁ8¥+d ah@l&ﬁé&l%ﬁhﬁl uBg de%%ﬁbladq{éqgfnsor well known

nore t han on time TR any constituent oF
tOthﬁcﬁ'ﬂiﬂdaa'(tlSPn |ts def| nition on each occurrence i's

i ng %H%Uﬂfﬁfsooc‘;e hbfe éﬁ 2t B k'c%'?%@rtu a%‘Wéll’aQtl'Fé?éroatom with unsatisfied

occurrence. use erel term”conpositl

valenggsindihe text, e&%@ﬁmsaxanmled@@d T@l@iﬁp mesemigstassumed to have the

SRRl GBS 008 S5 30E0) SR

i ndihesce fyncionghgroupiimatdosrpeind setesmed Tpretdected" this means
that Hé% gg@tlﬁ rhdified fHRfA t@@?&#lbbﬁ%rﬂ&%hss.dé’ rr89ét¥q9§s A

sol vat of the conpoun e I nvention are
protecéed éﬁﬁl\f&h@mtm@p@mou;ndds stbisdted tofa reactiongSuitable protecting

grouEbQ\)ﬂl Q%q‘e:cggﬁg/ze%’@*m?dse@q&%dl %f%ﬁn?hn ﬁ{foiﬂééqﬁeﬁlgs by
referepae e istandagdrte OoéSﬁdMCh &, doeoxampls, .04 Greepeiet al, Protective
, 25 Ame

Grou&sﬁ?@éﬁ?@gﬁﬁ% g%ﬁ?é‘ﬁ’@%dﬁgmg%n Press. T[]IeCan

t éfv,lnerpalmyagabler(@gms apyl cheteoenutle, eR?g eta,)d:cagrs more than one
e B 852l S0 0 FE ARy Ak blrns
|ndem§&5ﬁa&fl its @@‘imtlomyﬂd es¢ry athes ocvatrencé. the conpound.

T » h

( giﬁsgp’éégye% l’g)é’ Fbr('i}‘?gcro?ﬁﬁés'émgx Xéq[\te@;ﬁsggﬂrtgncsr?@gﬁeﬂs%g product
comprjain@imppeciﬁtedrlog@dlérytdmm ltyes specuﬁeblamdunt?so a8 well as any product

whichy! :r%%g 89&#7@%1}?%! frsﬁgegrg]:ﬁﬂgasﬁo}sgf\ﬁ\?' ? f) %q/ g}%}'edlents in
the sswfedsamouots 14 of the A . C.S. Synposium Series, and

PSS A S Lo A T8 o5
conteraplgied hereias A digeEsiondII0TNITS BAFoRTEdUIBZDOdig4AB4Ad V.
Stelld, 2%1:5‘3”(% CL?L%??% g\{bvev g)g?\éE{?/‘%?é%Q%s ({1 989?%%#@5)& ?:;gl Symposium
Sene@‘f apgdn cﬁiﬁfﬁ%ﬁﬁ@l’b&aﬁaaﬁlm i QragResiyng(1087) Edward BnRbche, ed.,
AmeficaH Pharmaceutical Association and Pergamon Press. The term “prodrug”
means a compound (e.g, a drug precursor) that is transformed in vivo to yield a
compound of formula (I) or a pharmaceutically acceptable salt, hydrate or solvate of
the compound. The transformation may occur by various mechanisms (e.g., by
metabolic or chemical processes), such as, for example, through hydrolysis in blood.
A discussion of the use of prodrugs is provided by T. Higuchi and W. Stella, “Pro-
drugs as Novel Delivery Systems,” Vol. 14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association and Pergamon Press, 1987.
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a prodrug can conprise an ester fornmed by the

repl acenent of the hydrogen atom of the acid group
wonodr/oasge oup such as, for exanple, (Cl-C8)al kpLT/US2006/048349

(C2-C12) al kanoyl 5 oxynethyl, 1-(al kanoyl oxy) et hyl

having from4 to 9 carbon atons, 1-nethyl-1-

(al kanoyl oxy) -ethyl having from5 to 10 carbon at ons,

al koxycar bonyl oxynmet hyl having from3 to 6 carbon

atons, 1-(al koxycarbonyl oxy)ethyl having from4 to 7

carbon atons, 1-nethyl-I-(al exy(, arbonyl oxy) et hyl

having from5 to 8 carbon atons,

N-Kat Eaiphy, hmtb)mmmm fonuit ED Be afér%ﬂﬁaéélhi%fally acceptable

ar.bon at ons, N 10 (al koxycar bonyl)am no

salt, F0RG cFrsgiTafeicy the COmMRALLNAINGS sarbRREAGI dunctional group,

a rd‘er 20l SrhpAYE andedtBR fdiad B
p S (9:2) ApAn am fothed éfg%‘ﬁ% \4e rlnent ofthe hydrogen atom of

the aﬁl%srﬁé{mwtmﬁ a&s{qu a@af%ﬁmmpledpe@ea\alkyﬂ <Cw%mlkanoyl-
oxyméthyl, $20aan0yick A6 rmr ha(/fr\% fﬁ?:%aicg blc%'??orﬁ’ Sdy '}ﬁeii(hgl -1-

pyrfolidino- the
(alkaypyigxn-ethyl fhaving ﬁoerbﬁ;i@ JlQoC&lﬁ”Oﬂ @termSaa HO)XycamCmylw(ymethyl

havn fivhPs tf) WHD%%toﬁL@ Ulp(all?o Pé’érgﬂo%?)@ﬂﬂﬁ ha Qfﬁﬁ?rwcl to 7

e replacenent of en at

carb%r,l @lﬂmﬁn ﬂﬂngtrg'}—atﬁgllg;magpn @ty)ettwhbawing from 5 to 8 carbon atoms,
N- (alk@iy(%héhfil &%&{mﬁ Ringlfidh@to 9 carbon atoms, 1-(N-

al kanoyl oxy

(alkogy?,%rpﬁyyl)qml )éih%amln@ﬁ@m #19)16t¢arbon(atems, 3-phthalidyl, 4-
croto%}éﬂt&@%)’ aﬁmaéﬂtﬁmtab{h»yl di-N,N- (C1-ngalkxlawlnoégi-cébalkyl

C6) al koxycar bonyl am nonet h
(suchegs £ Vlaram@mhw)( @grmmayk%wég)aafm NN (G

L
Cz’a'ﬂy'gﬂﬂn“g?@? (G e ordmon By RARNe- S b fpiitiis c.-
Ca)alkyh apdithg '!5§cur ring L-am no acids, P(O) (OH) 2,

@l@ll&%cﬁa@arﬁkbﬁhb %f%rrﬁulléc(ﬂséqwn é ﬂ:%h%ﬂuqctltngl group, a

resulting fromthe renova TOX rou
prodiyg gan-ae Aprmed mydheareptaaaemﬁmd:rfam)hydm@bn atprhldféhe 2icohol

f
oo 1 RSt BBt SISO o
Coalkeppeeierihybii-aiath bl g)amanawm«y>wwhéc@+ oup
Cs)al%)gt(?z?%g)ﬂéﬁyrﬁéﬂylaﬁs(cf o> gsriﬁ%&?\élﬁrbr gﬁ ayl, sugcinoyl, (C-

Ce)alkanoyl; @qﬁp@nﬁ@mq,gyalkemylcaogladzy{ ywind ¢-@8niGdacely oF eca:hmwoacyl-a-

I N T I T
natur@t];ioéﬁ)mhb;ﬁl—ammbeaﬂdé P( @’42;) YQ(@)(G)(EJJCJBIHW alﬁgcosyl (the

radlcélgﬂa[%&%ggf]ﬁ% p%lr%&ﬁ\(/%l Q% Ia ﬂ’@h@'ﬂgB of &h % oﬁ/@ rm of a
carbcﬁ@d?dt@XEﬁﬁDtImméJSZOOGI 048349 13 C6) al kyl am noal kyl ,

ﬁ(% Iégx%o}qﬂ?rﬁf%&n ﬂ@? Z{'}ﬁ%rﬁggrﬁ%q%ﬁa%nrﬂ@\ésfuln%tnggglog r’c\)l-up a
prodrpg weni ki forfingd by theyeplakcerient bf yl hydiogeh Rtoh ikéthe amine group
with a group such as, for example, R”-carbonyl, R"O-carbonyl, NR"R™-carbonyl
where R” and R” are each independently (C1-C1o)alkyl, (C3-C7) cycloalkyl, benzyl, or
R"-carbonyl is a natural a-aminoacyl or natural a~-aminoacyl, —C(OH)C(0O)oY!
wherein Y'is H, (Ci-Ce)alkyl or benzyl, —C(OY?)Y? wherein Y2 is (C4-Cs) alkyl and
Y is (C1-Ce)alkyl, carboxy (C1-Ce)alkyl, amino(C1-Ca)alkyl or mono-N—or di-N,N-(C1-
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"Sol vate" neans a physical association of a conmpound

of this invention with one or nore solvent nol ecul es.
woho®/phsesi cal associ ation invol ves varyi ng degCeas2006/048349

of ionic and coval ent bondi ng, including hydrogen

bonding. In certain instances the solvate wll be

capabl e of isolation, for exanple when one or nore

sol vent nol ecules are incorporated in the crystal

|attice of the crystalline solid. "Solvate"

enconpasses both sol ution-phase and isol at abl e

sol vates. Non-limting exanples of suitable solvates

Cs)alldiﬂ%rﬁﬂﬁ)af?hhaﬂitt@#"'% Mi%t'éiﬁf\o“ B9 or ridtHyl H5d ¥°KE mono-N— or di-

drate”" s a solvate 10 wherein the sol vent

N Nwﬁ@h&ah@lgyﬁasmmanom’f@he@nﬁww-afylmmpad(n-) -yw.aand thenlike.
satd Sy ‘Fﬁe ?h?%ld%ll TaQbBcn%hSn%?%pcfengBuﬁ{i 'of {hlf invention with

i nventi on. to a compound o
one REMQrg SOJVQMd'Gﬁb@Qlﬁf t bhisj msmﬁ! asgpeipting dnvalvesvarying degrees

of |0HE% £ vé'l@h?ﬁén@ﬁ'upgfﬁé&éé n e| d géleno EB% E:Ielb:%ertalptt%stances the

SOW&F"@M‘H m:wablmf mahoanf@/r@xamrgjamhemomel or marel$olvent molecules

are lﬁéogﬁ%lfedslﬁ c}faé cfn%tgP%nﬂ‘ﬂ‘é Br {Héoén@gﬂarlllg'nea?&id) r néu)(lr’ gg I";:encompasses
both sghstiomphase |ngd Iaq@t@lmOé@Igss UNgin- lm;tnr&gyexamplds of $udthble
solvdtBs @nleMé'éihé‘ﬁoleﬁé %%ﬂlo?ategngn ﬁﬁg"‘ﬁﬁ%t%t’% a solvate

such as but 1o a car oxy
whergig theesolyast malegwde is k05" ) nmay be formed and are

| nehaIdBrhpdd srbfth?meFJ Qcaﬁz?értn(n%ts ?F DR EWhin fhe scope

one enbodi nent, a sa ar nrace
of thigdexention eRmr@incg to aqwmp@xlnd of;fh;mulal (¢pmGIa|m ¥6 understood to

mcluﬁ%é‘r@%r@ﬁb@t salts Fh&lﬁyﬁ %Qgﬁhﬁﬁé%@% ﬁﬁi fe[ grﬁ:'li'ue? fSMspit(s)’s as
emplgyed harein, dmptmawgitwaltg/fmmmt willy :mrgenrqmum’(bru{rgamc acids, as
well £9 bggicase(l{s) foffnield \ﬁi‘?h fHEPr dénc‘%? d c(ﬂe{mg %%%gssiﬁ ﬂ#ﬁﬁnn when a

equi val ent  anoun umsu
comncmpq;gf forpudai(ip |qoata;as dnotln =] lzasnammetys suake disy but not Ilmlted to a

pyr 'dgfg-lll {a:gﬁ‘ﬁ nc%gé)égggr{ ?E‘?ﬁé R’Q:ﬂe Féi?gg @ﬁg%(gitcllg'glteag (go a carboxyllc

asco
acid, rvitteriens ( frrersaits"binayl bmfmmeobanataes induded atigdn the term

sy 554E8 R s ETEAR. A Plagr B LA scopii
(i.e., napttgKiss phuaup(;muwly agstdpdakle) Is‘atlnahﬂmgh other salts are also useful.
Sans gL AL O 9158 181648y, b et
commrmgeébmum {laméthean anmmﬁfrmmsr babe, such as an equwalent
amon{rﬂl H\eé‘igé‘tﬁltjﬂg%%@f ag%ré l&\?ﬂ%@ﬂ tﬁé sg?f eﬁ'rsgwit%g%ﬁ @P hib %queous
medlgﬁhﬁilleme@cb)smwhﬁlzetlbm the formation of

p@{émﬁlgb% h&iﬁ' éd’dlfi@r‘?gq s?ﬁélﬁ(?% acgﬁés%g 03 sqaspatss, henzoates,

har mace oun S are
benzglye&llfcgtaiﬁs. l@ssul@af,es Barates ebdyrdtedscijratds) d:bm;bhcm'btes

cam%%%é@&%%%%%@%%égg h)fﬁ'oglgotrhio esaplydrOIodldes
lactates, maleates, methanesulfonates, naphthalenesulfonates, nitrates, oxalates,
phosphates, propionates, salicylates, succinates, sulfates, tartarates, thiocyanates,
toluenesulfonates (also known as tosylates,) and the like. Additionally, acids which
are generally considered suitable for the formation of pharmaceutically useful salts
from basic pharmaceutical compounds are discussed, for example, by P. Stahl ef al,
Camiille G. (eds.) Handbook of Pharmaceutical Salts. Properties, Selection and Use.
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(2002) Zurich: Wley-VCH S. Berge et al, Journal of
Phar maceuti cal Sciences (1977) 66(1) 1-19; P. CGoul d,
wono@rons2d onal J. of Pharnmaceutics (1986) 33 204T2%7006/048349

Anderson et al, The Practice of Medicinal Chemstry
(1996), Academ c Press, New York; and in The Orange

Book (Food & Drug Adm nistration, Washington, D.C. on

5 their website). These disclosures are incorporated
herein by reference thereto. Exenplary basic salts

i ncl ude anmoni um salts, al kalkiy netal salts such as

sodium lithium and potassiumsalts, alkaline earth

(ZOOHFZahcﬁﬂWdieySVGPi & E?éﬂg@étra/awum&ﬁemﬁb%é@&ﬁc%f Sciences

w th organi ¢c bases or exa organi c am nes’g
(197§béﬁ-&és1- 18 E’ygicaﬂ@xlyvﬂ%rmaﬁ@@al# -Qfuf? ngam@ﬁaﬁé@s (3986:3B1201-217;
AndéT/VsEH e28INPhé Prectice 6PNRYIGhS! Bhbfist épggé‘@) nﬁcé’@éjrnw?’ress New

. BaSI C ni trogen cont al ni ng gro
Yorkqaadﬂ@rTmez@aawe BookdEnod &Eh'hg d’simm&tratmrkyvaﬁahgm D.C. on

thelr(l\?e | deg%/é di C?%Hl%grfzs P? f%éb (aQQh We %ﬁ‘:@{ hﬁ{fgpen(jc%sthereto

d| l@gqemplamrb@sm mjtsyincwie‘ aﬂmm)muhnsglts;raikah mieddli sbMs such as
sodugrﬁ dﬂtlhau e§§ pdtéé%l%h sﬂ%d ggaﬁm ré@rtr? pr%)eq%xl gﬁﬁ? lgéhog]S d&hium and
magnpesidet $3its, maﬁmMﬁsptgm beshel(br el@nﬂblé eltgzimuaanﬂnes) such as

|
dle&(ﬂg%%%gﬂ}%z ﬁu;{)ﬂ égﬁng%%fahﬁts%ﬂgﬁﬁtﬁ grr{?rﬁ? Acids Lgc@oﬁ% agginine,
Iysnna; gadi thedirei oﬁaanmlfabgeracodtaalmdgkmbeps ahag barquarternized with
agenf985LH %E‘.qgw%ﬂ uiRhside dé &f %h% thsgo%fégl?%pazq%éﬁ chlorides, bromides

correspondi ng " conmpounds
and ipgigdes), @ﬁlkWBuKMdatg cdimqthabchq:mab lamdedibatys saffatesy, long chain

naisB £35S TPRURSZahd Sl At S8l B8 TR arenn
halides (eige hgnirydand g:hemq@lsyl brormgesh ainkieothe::& Cﬁ.r bon%/l
t the este

ARG ek TN SaE faB TR o SRSy pony
accepiable slgl’ts withvira thoe lsco;im:e; fHe lmventi?n f2yid, ?Ithabldtaﬁd blaée salts are

- or e, netho )
consBePiy Spbivel kY iRk e ol 1 niopaing Forpbuncs for
purpesesgl the ipkentiory.net hyl ), ar yI (f or exanple, 25 phenyl

PR B e Brs LS cofth S nciuce e
following @TQUDSL(dh casbatyliy Iacud)esmrabbyélaeu foynastefification of the hydroxy

group?sx Wi‘ﬁch E Pﬁrb%?%rﬁﬁ'}ﬁé e@b ég f}eacr:%lﬁ))%x?/ cl‘.]%ge Hgﬁ?ﬁa‘f’@ of%e ester

groumsg &S se@q:uaq ﬁ'))mrshralght dr branchedptlosipleikyl (&ﬁteacrasnpléhacetyl n-

orom  EOREIS 3L TRY ARG [F DSETS AR S d it cor
exanﬂferbanzyl)o arydg:x;aal&yl:{fah exa@ipl24 phepbxyhetiad) bryl@:& emrample
phengqs;ﬁ &%ﬁp%@ﬁuﬁéd Wi, sQVE néft)ﬁ[% 3%10 al S ex| SI Aalkyl, aF (81.4alkoxy or

convérted'to,
amm@b I(th'élﬁanﬁemh@lsalsum lasaikyl- h asalkylemfo'eya dfplexaniple,

meth%%%lg cﬁﬁ/e)g (3) %@uﬁlé&@?&&s Gt ex §llnple,£i_ a% or L-lscgeucyl), (4)

phosphonate esters and (5) mono-, di- or triphosphate esters. The phosphate

esters may be further esterified by, for example, a C4.5p alcohol or reactive derivative
thereof, or by a 2,3-di (Ces 24)acyl glycerol.

One or more compounds of the invention may also exist as, or optionally
converted to, a solvate. Preparation of solvates is generally known. Thus, for
example, M. Caira et al, J. Pharmaceutical Sci., 93(3), 601-611 (2004) describe the
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WD 2007/ 075629 PCT/ US2006/ 048349 15 preparati on of

the solvates of the antifungal fluconazole in ethyl
weacel7arss2as well as fromwater. Simlar preparariusmm®e/048349

of solvates, hem solvate, hydrates and the |like are

described by E. C. van Tonder et al!, AAPS

Phar n5sci Tech., 5(1), article 12 (2004); and A L.

Bi ngham et a/, Chem Comun., 603-604 (2001).

Atypical, non-limting, 5 process involves dissolving

the inventive conpound* in desgired anounts of the

desired solvent (organic or water or m xtures thereof)

prepéFatﬁ‘)rN)ingérsdl\b‘é!@esaé?Qh? ntifil ?IE@PH&E@I&H%tﬁ?@éﬁIQE%&? well as

solution at a rate sufficien ormcrysta
fromayater ignilaryyepemfians efisolvries, hemisnlvateahydiates and the like are

. i f X . .
ceschBSULES, S iR Sl ARPS Bndyn BT SALRSgiR 12 000y
and Ay ,sBiighans e4 al,0Chemy Gasnimyn. . BH-804 (200 tpdsal phon-limiting,
. S SQ .
oot el sl vl 8 oy Ao S Hh e
desiredsgiyent (arganic ariwkrieo or mikivses tharepf) atla higheclthan ambient
i . 0] £
temﬁ%ﬁjgg,eéﬁ& cBIBEIE/@ H?e% gﬁmﬁbﬁéfg A& %.utﬁﬁcglghﬁo(af?)(s a([él&g%ﬁ which are

. resent er €0l SONmer s
then iralated by stansiasd smethodisc dnalgtinat techmiduessuch s, fdregxample 1. R.
specfiontaly, B ae Mo BRARMLRCST e Voletls 1 WaRSS i ind Sfistaln s =
solvaig (Qehydrade)x he salts, solvates and esters of the

Predin t S, [&h [ u

D SemBahas B Trridlel (1f Shd HIET OEGR! Stefiifind Rigdryesgnereot,
may gxighin hedtlagtomens founi(for exampiei s asvamidenot eino ether). All
suon B8RS fore ATES iy SRS bin ELATEE o B imton

c ¥t stgppaisemers (forexample copemetria isosnénsy epticalisomers and the

' e . Le.
) F S g SR Ml e of e BAAL LSy oer anc
prodrugs cﬁdhg@@m@omds ah avellrmathq saltaysplvdtes amdoegibes obibe

prod SRF R o o BRI mel Shcx AT SayRindB¥ effbaps g various

substiuepts dnclydingcenantiorsere éains(wiish riay exdst eaendathe absence of
asyniPhetriBEArbSRE)) FoldmEit t@'@%%ﬁoﬁwg%agtégomeric forms, are

configuration as det
conteraplaterwithin thesscapreofithés sfvention, asrare pasitiarial isomers (such as,
or xSy sherpviBi i 4 B840 e g sppapunc o
the inyeatiph saavidosexamiei bestbstastisiy fiesorfwtber isonaens; sr may be

Dyiieh - . _ <
cdmix G OEKmpHe 43 Ao, ol AR SO
sterepisppraradEheichirgl ganters f theptessint imentian ean bave dhe S or R
configifkafish AisSaditbbg4he JEPAC 1574 FABAHANAREORS! THbBse of the

1), are intende e 1 nclude € prese
terms ,qs@@m selvate”, “ester”, “prodrug” and the like, is intended to equally apply to

the salt, solvate, ester and prodrug of enantiomers, stereoisomers, rotamers,
tautomers, positional isomers, racemates or prodrugs of the inventive compounds.
Polymorphic forms of the compounds of formula (1), and of the salts, solvates,
esters and prodrugs of the compounds of formula (1), are intended to be included in
the present invention.
The phrase “at least one compound of formula (1) means that one to three
different compounds of formula (I) may be used in a pharmaceutical composition or
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The phrase "at | east one conmpound of formula (I1)"

nmeans that one to three different conpounds of
woaomoss29 1) may be used in a pharmaceutical  PCT/US2006/048349

conposition or WO 2007/ 075629 PCT/ US2006/ 048349 16

met hod of treatnment. In one enbodi nent one conpound of

formula (I) is used. Simlarly, "at |east one Hl

receptor antagonist” or "at |east one other conpound

(or agent) for treating obesity, an obesity-rel ated

di sorder, netabolic syndrone4gr a cognition deficit

di sorder” neans that one to three different

methitt 6008AHHSNONNBriEEMPORABALOAE cGPrY 51?1&81‘3%r’hfblé‘(l) is used.

COTTpOSItIOﬂ or neth O treat ment

har paceut.i cal
S'm'%ﬁ'é( Qﬂ%@ﬂrﬁe’lﬁ H1 saeepior antagpnists or oat least enagther compound (or
agerﬁPfB?Q#HHimE;Qibéé‘ @abh%élﬁ?%iéfed d?ébr@@?ﬁ#ﬁei’aﬂo? i ome or a

di sorder, netabolic syndfome or a cognition def
cognifiaqndetisit disordere means that epedorthrea differantHs @lnma!gomsts or other

comp&ReH gy S uHé&%EﬁgsénﬁaJe‘?{tﬁéFcérﬂgS sﬂi@h %E%ﬁdq%; treatment.

over wei ght and
In ongsembogimante one) @ﬁtﬁg&mﬁidirrm'lﬂ othem coep@Inc fdritesdting obesity,

an oﬁﬁtﬁr@éﬂedcﬁlsg@e‘?r m%rt%ﬁl yr{d?gg{letoépg 69%%@%@%“%} di8Brder is

obese patient has’ from
useddpibgicpRination®bese patient has a BM greater than

30Fhé fégrfi gcéﬂee}s‘?t ﬁég‘ﬂ}&ﬁr@%@fﬁgfﬁmgﬁ a ﬁ/eq'}t&aeéﬂeigtve%&ght and
hav'rtg §émarrmaa% ingexd(Bhaif25 of greaten bingnelestatiimeh’, an obese
patieWd hSE d I§ﬁmg?‘]_§5 téi‘atlh%p}fotnély H‘ﬁ)o"ﬂllrﬁghgoahggﬁ%f)%ent has a

reat er ing exanples of an o
BMI tipab2ade 30ndn lﬁ!@tb@ewmbosihvenh ewsohésd patieht had aaMI greater
n =Y
i 30051y 5ol LRSI o e 0.
ri ldie teqet @bgﬁtwrelacted disordec asauseti beesin reéfdrBYo any disorder

which f%srlpia nﬂngﬁ*l Aéj Ele% 8‘?%'2%% ﬁg%g@&? 2%%&51?5@6% 8§é|gmpgg examples of

an ot@@'qymeéated glistirden wilude bde®may rsdhpmiesaloﬂbneéll"r cldey apnea, skin
dlsor&QI% é@@ﬂ@h blégé ﬁ%%au;[he conponents of mnetabolic

dr one ar e: om'nal obesity; 2) atherogenic
d §l€i ﬁgrme'm@tabe)uc syndernée’ mders for 2 semtdnatiyn bhegk factors for

carcs 843102 (OB TR B G115 Btore ucation
Progrash’sdyduty Tegstimerit fanshil] regortis Seehfor exampiatiee tiszusan by
Grunﬁglelt Qﬂ"‘lr{1 lrlﬁﬁﬁﬂbﬂ 9%09 I}%ﬂ% '21393-4:% %@yédmggngﬁtg 3 rhetabolic
syndm@ta& ti)kahctgmmi bbeyity 2§caiheEIg;dmc dyslipidemia; 3) raised blood

e e ——,

d,Lgtha@s, oﬁm;mtgtgq‘|taeé9llcmlﬁaﬁabbrewatlons as used herein, have the
follovﬁhé\'hﬁ’eémﬁQQr opyl et hyl am ne (Huni g's base);

Me=methyl; Et=ethyl; Bn=benzyl; Bu=butyl; Pr=propyl; Ph=phenyl; t-
BOC=tert-butoxycarbonyl; Ac=acetyl; BINAP=2,2’-bis(diphenylphosphino)-
1,7’binaphthyl; DCE= 1,2-dichloroethane; DCM= dichloro-methane; DEAD= diethyl
azodicarboxylate; DIPEA= N,N-diisopropylethylamine (Hunig’s base);
DMF=dimethylformamide; EDC= 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide;
HOBT= 1-hydroxybenzotriazole; NaBH(Oac);= sodium triacetoxyboro-hydride:;
PyBOP=benzotriazol-1 -yloxytri-pyrrolidinophosphonium hexafluorophosphate;
RT=room temperature; TFA=trifluoroacetic acid; THF=tetrahydrofuran;



30 DVF=d i net hyl f or mam de; EDC= 1-(3-d

i met hyl am nopropyl ) - 3-ethyl carbodii m de; HOBT=
wa-2tndrssey benzot ri azol e; NaBH( Gac) 3= sodi um  PCT/US2006/048349

tri acet oxyboro-hyd ride;

PyBOP=benzotri azol - 1-yl oxytri - pyrrolidi nophosphoni um

hexaf | uor ophosphate; RT=room t enper at ure;

TFA=trifl uoroacetic acid; THF=tetrahydrofuran; WO

2007/ 075629 PCT/ US2006/ 048349 17

TEMPO=2, 2, 6, 6-t et ranet hyl - 1- gizpe; ri di nyl oxy, free

radi cal; TLC=thin | ayer chromatography; MS=Mass

Temczmﬁﬂtexrarﬁéﬂﬁynwpvmmhylolﬁwr&e $§@i@bﬁt‘rrm=thm layer
stant f substrate/receptor conpl ex. The

chro e(q rjomqﬂ% nMVé}ﬁqqmolgf d@q—d@@socnatlon

Conﬁ@@%ﬂ%éﬂ@téﬁﬁ&éﬂt@rfb@ﬁﬁl@ B UWY-M\-z Rz R11-1
(Rb (R3)a P (I) 10 and pharnaceutically acceptable

salts and sol vates thereof, wherein R, R2, R3, R4, M
5 U W X Y, Z, aTke Cord qu%r@fFQﬁBh above for
Tormur L

the conpounds of di nent, Rl

i sThe-inygnrfion provideseorpeudds bavingdhel formmla:11a R ' a
Rlla N'N N N NI kN ~Qy, / (R16)k (R 16)k or
(R16) k2 15 In one egp®di R prearyl, aryl is

phenyl and R' is | 4 sypstityentsy i ndeB ndent |y
sel ected from fﬂq)gyi‘e»y( 4 siRYs ?‘rg-—é# H, hal o, alkyl,
hal oal kyl or -CN. * I@3gnhot her enbodi hent, R' is one or

two substituents independently sel ected from H and
hal o, or R' is one substituent selected fromthe group

10 and phashatéutipatly aoeéatablé@awéadamvat@blthéreoanwhbaém R', R? R3 R*

M, ern’eo%bgegd 519 @?’1859 ﬁ ng 598 aguﬂv oar%@)p9un§s of formula (I).

subst | t uents independently sel ected from the group

B Bhimbon % & eV kR (BoriRmibestd hetgnam ) )

t he, 6-nenbered ip@taeroaryl R'® pyridyl isgme or two
NAN—g

NAN-; K

R > (R )m (R
15

In one embodiment, R' is R"-aryl, aryl is phenyl and R"' is 1 to 4 substituents
independently selected from the group consisting of H, halo, alkyl, haloalkyl or -CN.
In another embodiment, R™ is one or two substituents independently selected from
H and halo, or R" is one substituent selected from the group consisting of -CF, -

20 CHF, and -CN.

In another embodiment, R" is R"'-(6-membered heteroaryl), the 6-membered
heteroaryl is pyridyl and R"" is 1-3 substituents independently selected from the
group consisting of H, halo, alkyl, haloalkyl and -CN. In another embodiment, R' is
R'"-(6-membered heteroaryl), the 6-membered heteroaryl is pyridy! is one or two

25  substituents independently selected from the group consisting of H and halo, or R"

is one substituent selected from the group consisting of -CF3, -CHF, and -CN.
In one embodiment, R is
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15

20

25 substituents independently selected fromthe group

consisting of Hand halo, or R® is one substituent
weeb@arsdof rom t he group consisting of -CF3, - @ElFSa06/048349

-CN. In one enbodinent, RL is WD 2007/ 075629

PCT/ US2006/ 048349 18 Rlla Rl*la Rill1la NN N N

N'N-~ \2N (R16)k (R16)~ or (Rl6)k2 Rlla is Cl1-C3

al kyl, hal o(Cl-C3)al ky; I, Cl-C3 al koxy, Cil-C3

al kyl t hi o, R15-phenyl or R15- heteroaryl; R15 is 1-3

substituents independently sqlgected fromthe group

consisting of H halo, alkyl, haloal kyl, -OCF3, -CHF2

or -CN; R16 '1sa as defimw abovd; and,#a k1 5 and k2

are each O not her embo ment, RL is Rlla
NN ~O1 la is (0;1%3\) kyl, Cl-C3

al koxy, Cl C3 aI |o 5- phenyl 5- pyridyl;

R15 is 1 g ubst s i ndepe y selected from
t he group stin \ 10 haI kyl and

hal oal k@ﬂ16)kR16’l(R1 rPéd a(ﬁ\%a and kl is O or 1.

] b
R 1R Ak %@!&%erfﬁa”fdkw £ G aligny, Cﬁ%salkmmo ' R-phenyl or R™.
hete@éiinOR15 @'1"53 SubstitiBnE indEpendbsily 'sel%bted_"ﬁré %ﬁb’y;p consisting
% substituents_i nde en dept 'y cte
of Hlilo gl NelealkynsPSFonto 2 P —ENGR © is Grgtefinnd slaral: and k, k1

and i@.ar@egcﬁro]q oagd R16 is F, C or -CF3. In one
odi Jn anot her enbodi ment, N is N

"ﬁnqnﬁeéﬁmh%’ﬂm@ﬁbd%. ¥ent, R3 and R4 are
i ndependent | yrsel ect ed from t he
NZ N-é

)

(R18)

wherein R'' is (C4-Cy)alkyl, C1-C; alkoxy, C1-Cs alkyithio, R"®-phenyl or R*-pyridyl;
R™ s 1 or 2 substituents independently selected from the group consisting of H,
halo, alkyl and haloalky!; R'® is as defined above; and k1is O or 1.

In another embodiment, R’ is
R11a

-~

N-g
<‘\ N
R1&)G

wherein R'"® is —C,Fs, -CF3, CzHs-O-, CH3-O-, CoHg-S-, CH3-S-, R™-phenyl or
R™-pyridyl; R" is 1 or 2 substituents independently selected from the group
consisting of H, F, Cl, -CHs, and -CF3; k1is O or 1; and R'®is F, Cl or —CF3;.

In one embodiment, M is CH.

In another embodiment, M is N.

In still another embodiment, R® and R?* are independently selected from the
group consisting of H, alkyl, fluoro and —OH.

In a further embodiment, M is CR*, wherein R? is H or fluoro.

In one embodiment, nis 2 and p is 1.
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group consisting of H, alkyl, fluoro and -OH 20 In a

further enbodinent, IVl is CR4, wherein R4 is H or
wolorrgse291 n one enbodinment, n is 2 and p i s 1PCWDS2006/048349

2007/ 075629 PCT/ US2006/ 048349 19 In anot her

enbodi nent, a and b are each independently 0 or 1. In

anot her enbodi nent, a and b are each 0. In stil

anot her enbodi nent, both U and Ware CH 1In a further

enbodi ment, X 'is y a single bond or -C(N OR5)-,

wherein RS is H 5 or alkyl. 1bn one enbodinent, X is a

single bond. In another enbodinent, Y is-O or

- Gddother EmGIWaet, &5’98‘3 H%‘éacﬁldo%p&denltlﬂ} #bt !

anot her enbodi nent, Z is -
A A hEReTROR SN R andyf airegach D.

QH(s?ﬁl)ar%tﬁ@ﬁbn%@ﬁ)em ?Kta%}\a “Wacfl- G al kyl ene

interru cycl oal kyl ene group, wher ei n, R9 and
RIA %flé’? \blpdmemtlé( isyy asingle] n@rFm-I’@fN-@nlBo)d.rmherem R%is H
ora"éhz CH2-, -(CH2)3-, -CH2-CH=CH, -(CH2)2-CH(F)-, - H
CH(F)-CH2-, -(CH2)2-0- or H In one enbodi ment Z
|s'"-membwlflnﬁn6r9@ isatsingledend. R2 i s R13- het er oar yl

or ;,g@(ﬁln k n enbodi nrent, R °
In%r?bth@l‘é n‘%glrte%hhet e?@gggi?jor a R|13-(4, 5 olrS
|ﬂeﬁﬁ5§h@deﬁml@@jﬁtsl\3aﬂ +<9>|—) In still another

e”’ﬂ%‘iln@g&the Trlb?)dFﬂ'l neYZ | T IBME{ ’&lqtﬁgf) {(R"-C1-Cs

n t’ef r ahydropyf an

alkylmg)-az@lrl( Drfy Rgakié(%xhzdgrlz oO-RIT1+6b adolisne irteruptes by a
cyolc 68 oRaE UAEin REVADRSn oy BIch HAMER D s o

R1IB- anqta@bembodm&ﬁ. i -GiH22 -é@bis)sr,t-@'ﬂu-gH CH- -(CHz)z-CH(F)-, -

[ ndependent ly selectedyfromthe group consisting of
-NH2 and NI—KJ—%%e enbodi nent, when R2

CHZ‘@'«%&M’E @ﬂ%ﬁg@' '|q'fdep€'ndent I y_ géletel:slegy:‘ r orFfwl?hleS .
griawhe enbotimant, & isi-eng-.- CH3. 25 I'n anot her
er‘grﬁr}%e?ﬁog%pm Fgﬂls;?éﬂ’o tegséegr%l of lﬁy l_}r]n%ﬁré?‘og})'(cz%ggllk%l
t thaﬁmtﬁéﬁ@h‘ib%ﬂﬁhent IRF igReREMDEF 68REmMbBed hetardBhIPor a R™-(4,

S5or 8 mem¥>ered heterocycloalkyl).

In still another embodiment, R? is R"-pyridyl, R*3-pyrimidyl, R'">-pyradazinyl,
R"-tetrahydropyranyl, R"-azetidinyl, R"*-oxazolyl or R"*-thiazolyl.

In a further embodiment, when R? is R"3-pyridyl, R™-pyrimidyt, R"-
pyradazinyl, R"-oxazolyl or R**-thiazolyl, R is 1 or 2 substituents independently
selected from the group consisting of H, -CH3, -NH; and -NHCHs.

In one embodiment, when R? is R">-tetrahydropyranyl or R**-azetidinyl, R™® is
1 or 2 substituents independently selected from the group consisting of H and -CHj.

In another embodiment, R? is 2-amino pyridyl, 2-amino oxazolyl, 2-amino
thiazolyl, 1-methyl-azetidinyl or tetrahydropyranyl.

In one embodiment, R? is 2-amino pyridyl.

In one embodiment, the compounds of formula (l) have the formula (IA):
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I n one enbodi ment, the conpounds of formula (1) have
the formula (1A): WO 2007/ 075629 PCT/ US2006/ 048349 20
WORB)707%62x WNZ-R2 (1A ~..///] and phar macearivsaloby48349
acceptable salts or solvates thereof, wherein 5 Mis

CHor NN Wis CHor N Xis a single bond, -CH2-,
-(,(O-, -¢(=NOR)-, -CHOH-; Yis -0-, -5, -S&-,
-C(O- or -CH2-, such that when Mis N, Yis -S,
-S2-, -C(O- or -CH2-; 10 Zis a single bond; Rl is
-aryl, -heteroaryl, -heterocypgloalkyl, R'! 11 a Q
NN HN)~ N~ (R 6 )k or (R6 )k wherein an aryl
group can be substityr®d with up to 2 groups chosen

fromal kyl, halo or- netye oal kyl can be
substituted with up t Igro ps chosen| from al kyl 15
and heteroaryl; Rid va\bary [ caRf be

substituted with uﬁ(to 2 groups choserf from - hal o,
al kyl and al koxy; R2 is -het(kpcycl oal kyl, heteroaryl,

- 5 - - het | R19 ~ "N H C NHR2
and Atk bRt IS seE B Sobetes Bveoby re 1o
whergitdependently -halo; R11 a is -H -S-al kyl,

h I I, -CF2 - ; 2007/ 075629

p@s?q%@!&%’é ary CF2(CF3) or -CF3; WO 200 5

48349 21
W is CH or N;

Xis a single bond, -CHz~, -(0)-, -C(=NOR)-, -CH(OH)-;

Y is —O-, -8-, -8Oz-, -C(O)- or —CH_-, such that when M is N, Y is -S-, -SO.-
-C(O)- or —CHa>-;

Z is a single bond;

R'is —aryl, —heteroaryl, -heterocycloalkyl,
R11a Q

N/AN—S HN)I\N—E
4 v . v
X v X 4
(R®), or R
wherein an aryl group can be substituted with up to 2 groups chosen from alkyl, halo

or—CN; a heterocycloalkyl can be substituted with up to groups chosen from alkyl

and heteroaryl; and a heteroaryl group can be substituted with up to 2 groups
chosen from —halo, alkyl and alkoxy;

R?is —heterocycloalkyl, heteroaryl, -CH(G)-aryl, —CH(G)-heteroaryl,
R19

|
~ .:SS\ F ;‘S\ N
c c 20 &
Ha , b, NHRZ! - ﬁz or
l NYNHZ
r‘sg\c /N :
Hz

each occurrence of R? is independently —halo;
R11% is —H, —S-alkyl, heteroaryl, aryl, -CF2(CF3) or -CF3;
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R16 is -H, -halo, d-C6 alkyls; or alkenyl; R19 is -H
or alkyl; RRis -Hor -alkyl; Gis -Hor -alkyl; 5 Q

WO0g005628;, V is CHor N ais 0, 1 or 2; andPCT/US2006/048349

ki sOorl. 10 In one enbodinent, Mis CH I|n another
enbodi nent, Mis N In one enbodi nent, Wis CH. In

anot her embodi ment, Wis N In one enbodinent, X is a
bond. 15 In another enbodinent, X is -CH2-. In
anot her enbodiment, X is -C(O-. In still another

enbodi nent, X is -C(=NOR)-. 2Hn a further enbodi nent,
Xis -CH(OH)-. In one enbodinent, Yis -0-. 20 In
ami%@r-wrm@ﬂlbrremca é’lkyﬁior@h%nl I n anot her _
enbagi msnt Is -C(O-. 1In stl 1 anot her enbodi nent,
Yy R iss:H 0"@'1"36 further enbodinent, Y is -SO2-. one

erﬁ%ﬂ]lilsqu.qlerymﬁ CHand Yis -0-. 25 In anot her
enbodinment, Mis CHand Yis -CH2-. In still another

en%dﬁr‘lﬁaﬁf'a"wll’s CHand Yis -C(O-. In another
ernggdivepls: NI is CHand Yis -S-. In still another
enbodi nent, Mis CHand Y is -SQ2-. 1In one

eI RI NiMis IV and Yis -0-. 30 In anot her

erppdoneiyr.2:Mrigs N and Y is -CH-. In still another
enbowrent Mis Nand Y is -C(O) - In one

WP PEdt, RL is aryl. In anot her enbodi ment, Rl is
het eroaryl. WD 2007/ 075629 PCT/ US2006/ 048349

In one embodiment, M is CH.

In another embodiment, M is N.

In one embodiment, W is CH.

In another embodiment, W is N.

In one embodiment, X is a bond.

In another embodiment, X is -CHo-.

In another embodiment, X is -C(O)-.

In still another embodiment, X is -C(=NOR)-.

In a further embodiment, X is ~-CH(OH)-.

In one embodiment, Y is —0-.

In another embodiment, Y is -CHo-.

In another embodiment, Y is -C(O)-.

In still another embodiment, Y is -S-.

In a further embodiment, Y is —SO.-.

In one embodiment, M is CH and Y is —O-.

In another embodiment, M is CH and Y is -CHa-.

In still another embodiment, M is CH and Y is -C(Q)-.
In another embodiment, M is CH and Y is -S-.

in still another embodiment, M is CH and Y is —SO»-.
In one embodiment, Mis Nand Y is ~O-.

in another embodiment, M is N and Y is -CHo-.

In still another embodiment, M is N and Y is -C(O)-.
in one embodiment, R’ is aryl.

In another embodiment, R' is heteroaryl.
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15

22 I n anot her enbodinent, Rl is heterocycloal kyl. In
still another enmbodinment, Rl is: Rlla Q NO~1-1 N

wollho77s629 V' (R16) k or (R16)k I n one enbodi menPCTRE2006/048349

phenyl. 5 In another enbodinment, RL is pyridyl. In
anot her enbodinment, Rl is pyrimdinyl. In still

anot her enbodi nent, Rl is thiophenyl. 1In a further
enbodi ment, R is N-piperazinyl. In one enbodinent,
RL is /\N-piperidinyl. 10 In another enbodinment, Rl is
N-pyrrolidinyl. In yet anothep enbodinent, Rl is
N-nmorpholinyl. In another enbodinent, Rl is
l\l—lazzmattiengmbddmm urt Mietefdtqmdmm; Rl is

l.-di.azapa e enbodinment, Rl is: JR11 a
IL‘M a’ﬁ{ﬁ‘ﬁ[ m "(‘ﬂi‘g)Fgﬂ'ér (R16)k In anot her
errbodl ment, R' is: Rllaﬂ@ HN N2 &N (R16)k or (R16)k

I n anot her embodi nent, ARL | s: V\D thb\7/ 075629
PCT/ US2006/ 048349 23’ NI$-&CH3 N N N'N-
N N NN 2— -
X 4’
I or (R‘G)k

In one embodiment, R' is phenyl.

In another embodiment, R' is pyridyl.

In another embodiment, R is pyrimidinyl.

In still another embodiment, R' is thiophenyil.

In a further embodiment, R" is N-piperazinyl.

In one embodiment, R is N-piperidinyl.

In another embodiment, R" is N-pyrrolidinyl.

In yet another embodiment, R' is N-morpholinyl.
In another embodiment, R' is N-azetidinyl. ‘

In a further embodiment, R' is N-[1,4]-diazapanyl.
In one embodiment, R’ is:

R1a Q
Kos
23 ?/3

(R7®), or (R'®)

In another embodiment, R is:

R11a Q
Pt s
g /< /N
(R1E), or R

In another embodiment, R is:
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NVW/NNN %dy~ (R16)k , (R18)k , (R16) , (RI6)k F
CF3 JI" F~I/CF3 ST N NN N~N HVN O NN
wO2007N7§226) k (R) k (RL6)k or N (R16)k wherei nPKTIUS26/048349
or 1 and RI6 is -d, -F, -Br, n-propyl or-CH=CHCHS.

In still another enbodinment;, RLis: NSCH3 NS NN
(\JANF N "N NN-~0%/ (RLI6)k , (RIE)k " (R16)k ,

(R16 )k F CF3S FCF3 S+ I N NN~PJ N HNN N~ N
(R16)k , (R16)k , (R16 or bo 5 (R16)k wherein k is O

or 1 and R16, when present, 28 -C, -F, -Br, n-propyl

or -CH=CHCH3. In one enbodinent, R2 is -heteroaryl

In anot her e iment, R2 is - he ocycl 0
anot her enbodi ngnt , R2is -CH2 roaryl 0 In
still another Bnbodi mentSHRe | s “YH2- het er 0 ycI oal kyl .
I n anot her e dJ-%Tent N N+- - ryI |II
anot her enbodk CH( G)2=h¢t roary_._ n yet
anot her enbogjnght, Rz(rs N
(R18), , (R"’ ’ R"s)k » (R )k >
F
CFa F\tCF“ s I \N
7 & )I\ 70"

N)\ N _( p
— — — N N
S S 5

(R"6) ’ (R'®)y » (R or
R1 6)k

wherein k is 0 or 1 and R" is —CI, -F, -Br, n-propyt or —-CH=CHCHj;.

In still another embodiment, R'is:

Y () (P
= SCH, N
S\l)\N—g z Z
&y &)

N7 N—3 N7 N-S N”N-3
X X 4 X / X 4
R © R ’ (R“*i:/ © (R ’

F
~
CF3 thCFa S I N
o -
N”kN—g N N-2 HNJ\N—g ©
- — — N7 N-3
X 4/ X 4 X/ -
R > R% R o X/
(R®)

wherein k is 0 or 1 and R'®, when present, is —Cl, -F, -Br, n-propyl or -CH=CHCH.
In one embodiment, R? is ~heteroaryl.
In another embodiment, R? is —heterocycloalkyl.
In another embodiment, R? is —CHa-heteroaryl.
In still another embodiment, R? is —CHg-heterocycloalkyl.
In another embodiment, R? is —CH(G)-aryl.
In still another embodiment, R? is ~CH(G)-heteroaryl.
In yet another embodiment, R? is:



WD 2007/ 075629 PCT/ US2006/ 048349 24 Ac'O H2 In one

enbodinent, R2 is: RI9 | ~-NIHNHR20 2 5 In anot her
wenbhodrsent, R2 is: N N H2 In another enbodi FremtUS2088/048349

is: SN-NH2 r;\ I - NC H2 10 In a further

enmbodinent, R 2 is tetra hyd ropyranyl. In another

enbodi nent, R' is thiazolyl. In one enbodinent, R2 is

--CH2-aryl. In another enbodinent, is -CH(CH3)-aryl.
I n anot her enbodinent, R is -CH2-heteroaryl. 15 In
still another enbodi nent, R224s - CH(CH3) - heteroaryl.
In one enbodi nent, R2 is --CH2-phenyl. In one

enmbodi nent, R2 is: ~-CH2 <DQO. |n_anQt her enbodi nent,
R2 is -CH(CH3)-pyridyl. 20dn s anot her
enbodi ment, R2 is: W)zoourﬁ’lg 9_BEr/ US2006/ 048349
25 CH3 \ NN\ N Ho .

In one embodiment, R? is:

In another embodiment, R? is:
B
|
.-VTY\C =N
Ha .

In another embodiment, R? is:

| N\i/ NH2
‘-"SS\C =N
Hz .

In a further embodiment, R? is tetrahydropyranyl.

In another embodiment, R* is thiazolyl.

In one embodiment, R? is --CHz-aryl.

In another embodiment, R? is —CH(CH3)-aryl.

In another embodiment, R? is —CH-heteroaryl.

In still another embodiment, R? is —-CH(CHj)-heteroaryl.
in one embodiment, R? is ~CH,-phenyi.

In one embodiment, R?is:

%—CHZCO.

In another embodiment, R? is ~CH(CHs)-pyridyl.
In still another embodiment, R? is:
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SSCI| / NH2 . Alc N2 Iy~ /-,c | [/ H2 H . H2 NHCH2CH3
In one enbodinent, ais 1 and R3is -F. In another
wenbhwdiraent, a is 2 and each occurrence of R3 PETAK2006548349
In one embodinent, Mis N, Zis a bond and R2 is: RI19
N HNH2 2 In another enbodinent, RLis R la a Q
NN HN'N-~V (R 6) v- 16 10 and R2 is: R19 | \ \NN
sSHe~~H NHR20 /~H I \ or 2 2 2 NITNH2 Al | /N H2
In anot her enbodinent, Mis CH Rl is Ril1lla Q N N~

HNN-~ W (R16) k' or (R16)k ¥© 2007/ 075629
PCT/ US2006/ 048349 26 and R2 is: RI9 I~ |I"NC

L, 2 1 L
fy \(H:2 A, ,.A‘*;\g: F NHZQ;‘ii) ;’S\ﬁ 7

. NHCH,CH3

In one embodiment, a is 1 and R¥ is -F.
In another embodiment, a is 2 and each occurrence of R?is -F.
In one embodiment, M is N, Z is a bond and R? is:

R19
. ' N
f\cz P
In another embodiment, R’ is
R11a Q
N7 E{\I HN/U\N—é‘
1 </t_y" )
(R®), or (R® -

and R?is:

=3
Yoo
, ‘Sf\ﬁz e NHRZ? ‘st\ﬁz N or
Af\ I 2”
o

In another embodiment, M is CH, R" is
R11a

4L

Q
N“-’):{q HN)J\N—g
5’_//" % 2

\J
(R%) or (R®) >
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/--1CHNHR20, Cor zz 2 N-NH2 H2 5 Illustrative
conpounds of fornula (I) include, but are not limted
woOaoTionss29 conpounds of formul as | A-16A, 16B, 1PETAS2006/048349

81B and 82A-116A as depicted below in the Exanples
section. Methods For Making the Conpounds of Fornula
(I') 10 The conpounds of fornmula (1) can be prepared
via procedures known to those skilled in the art.
Conpounds of this invention are nost typically
prepared through the initiabgassenbly of the, central
part of the nolecule (BC fragnent - see Schene 1),
foll owed by the attachnent of the corresponding A and
D,fragnments. In Scheme 1, R, R' and R'' are as

and Bef$ned in the Scheme; Pr is a protecting group 15
such as BOC, X is, for exanplgeald hal ogen, al dehyde,

amino or nitrggroup; and th remai ning variahles are
as defined aov@ or fornul@ (TN. WD 2007/ 075629°N
PCT/ uszg%e/os ZZ{fsChe 1 41) WR'é\:'HO/ onl +l
3X (R (RGN P b, (R 37§a RHR22 A For

a) CBOé_(Z) WR hen’j;~~n "R | I/N-RPr X (R3)a
(R1t'!PX(R)a (R4)b b BC R= MHal, Li R= H,
(" XON(R'") Qsrd’z(:e) / CO2HWn n UHNNPr uN

N- - Pr
JSS\C =N
Ha

lllustrative compounds of formula (1) include, but are not limited to, the
compounds of formulas 1A-16A, 16B, 17A-81A, 81B and 82A-116A as depicted
below in the Examples section.

Methods For Making the Compounds of Formula (1)
The compounds of formula (1) can be prepared via procedures known to

those skilled in the art. Compounds of this invention are most typically prepared
through the initial assembly of the central part of the molecule (BC fragment — see
Scheme 1), followed by the attachment of the corresponding A and D fragments. In
Scheme 1, R’, R” and R" are as defined in the Scheme; Pr is a protecting group
such as BOC; X' is, for example a halogen, aldehyde, amino or nitro group; and the
remaining variables are as defined above for formula (I).
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X, L/-(41 L14P 3 (R4) X3 (R (R)8Bb C(R)aBChbhb
The connection between the B and -C rings in cases
woRd7/0mbeoe Y is -0- and Mis CH, is achi evedprCinsogb/o48349
a Mtsunobu reaction of the B-ring-based phenol, or 5
alternatively, through an aromatic nucl eophilic
substitution on a hal ogen-substituted B ring by the
Cring alcohol. In cases (2), where Yis CcOand Mis
CH, connection between the B and Crings is
establ i shed through additionppf an organonetallic
nucl eophile (a Gignard or an organolithiumreagent),
derived fromone of the §rpaments, to a
car bonyl based el ' ectrophile derived fromthe ot her

R f oHPaye t he adj ust ment _4&Y o
I~n cdses ‘N—Pr
et wee jggz(

state of The nl@r i f necepsary
efle Y +s C=Ola yidéM i S"N—'Connec;/efn

rings is m)st asily estal¢47s hrough

arﬁ*éke coupling of tHe bcorrespondl ng % ng b:l%m
R'3COH ord (E-¢1h NY pi perazi ne or di azepine.

insta lation or forma¥ion of the Aring is nost

conveniently accofplished 15 by taking advantag
()pre»@! al Bﬂfuncmnal%luy on the B-ring Wl s

Sctieme , i n¢RUdI t n‘gt—|—|—m>ted to
an a i rq ghoup or Ral og/clz/
, hal ogen and aj-dghyde substltux' d

group,
e(?éa used to provide ®gpounds wherein RE% s ar gl or
Ret Rfepili: and nitro and am no substituted conpounds
arezl#lsed to prepdte feofifdi¥Bs)mherein R is
benzt m dazol yl . Some W 2007/ 075629 PCT/ US206%/ 048349

(328 gegper al roaches. are shown in Sch . JIn Scheme
,Uﬁw c?ﬁ-g Mt ed aryl group;\gle y c
prlecyr sgr thereforgL V\m‘c‘l'?rc-aw—tre I a er
i a_“benzi'm daz as descri bed
X“pppcedures, bel ow. (8L I's chosen s¥ ‘2% d(a4)R1
upén t Be transforrmtl onCshown in the %cheme ris a

P s Gt lbyetrl Be 5 W10 it in 3285 (1 1 5igr o BE—0- and

M is €bt, i achielvad (thjougbch ditsudobu) réactibi\oY'tihé B-tihgrbidakedhpHenol, or

alterr}a?i(v!eiylr‘) ’})I-él%rh an alr‘émél{\lé ﬁhcle‘&%hili_é SFUbS(EIItUt?OF( g)\ a{ ﬁalizloégnlsubstituted

(1

B ring by the C-ring alcohol. In cases (2), where Y is C=0 and M is CH, connection
between the B and C rings is established through addition of an organometallic
nucleophile (a Grignard or an organolithium reagent), derived from one of the
fragments, to a carbonyl-based electrophile derived from the other fragment,
followed by the adjustment of the oxidation state of the linker, if necessary. In cases
(3), where Y is C=0 and M is N, connection between the B and C rings is most
easily established through amide coupling of the corresponding B-ring benzoic acid
and C-ring piperazine or diazepine.

The installation or formation of the A ring is most conveniently accomplished
by taking advantage of a preinstalled functionality on the B-ring (X — see Scheme 1),
including, but not limited to an aldehyde, an amino group, a nitro group or a halogen.
For example, halogen and aldehyde substituted compounds are used to provide
mhpounds wherein R'is aryl or heteroaryl, and nitro and amino substituted
compounds are used to prepare compounds wherein R is benzimidazolyl. Some



BC (R4)b HN (R3) (R4)b wni f Roo U~ ( ML Pr N~ N
LAOP (R3)a ABC (R4)b N (2) YUwY~~nR --1+u
woOlb@/onsdwPr RL --Pr Met OHC~j L ~~w x L/-WP' PCEEIS2006/048349
MgHal , Li (R3)a / ~1P (R3)a (R4)b A BC R4 b ABC (3)

RlL, uwwL ECHOIl M-Pr U- 1 ~ML 1INPr Ror + Met 3
L141 R Hal (R) x 1-1 a (R4)b (R3)a ° (R)b )b Hal
=F d, Br Met = MgHal, Li ABC A BC 10 Wile the
preinstalled functional groups play the key role in

establ i shing the connectivipg between the A and B

rings, final elaboration of the Aring may require

gena'al/apﬂloamhéstar@@iovm ROScHEDWD.t h SBREeMeSHE] Af g I\{b} -Bbstituted
" as vwell as practic

art. of D fragnent
aryl ﬂ’éll’t‘?o%’sa g&ﬁﬁlﬁ‘;"@a‘"ﬁﬁ“f thereierg: Wiieh §an e ladgihelabsrated into a

benzZimidazole adBfegeabbt R sphckidsriBbaGrdse bBRYE REE
R L Y, 04834?;? B chosen so as to

eyvj ousl y WD 2007/ 07
P’O"@’r@s% HBeR the transferanatian showadn the sshemes Peisg prasscting group,
5  Hal dhd Rfbt af8 s defite 20N EHS)and tHe %ﬁ%‘ﬁ%é”valzrabl'é #t8 as

descri bed beI ow and the remaining varia are
definggrion Srmya (
Scheme 2
(M
Ar\ ™~ 1/ " Y\
' N—Pr /L L
Hal =F, Cl HzN A / /‘(J/
, (R"% N =, R,

R //

)u j R

(R3)a (R,
@)
Y\ n
RI_ ~ut /6\ N_—Pr
Met L N—Pr \ /L /
OHC / —r
Met = MgHal, Li (Rs’ (R% (R“)
A BC b
3
1'
o TS Sy
or +  Met / L/ *,{ RI_ L N—Pr
i ® (RY) Rs /
Hal b )a (R4)
Hal =F, Cl, Br Met = MgHal, Li ABC
A BC

10

While the preinstalled functional groups play the key role in establishing the
connectivity between the A and B rings, final elaboration of the A ring may require
several additional steps known to those skilled in the art.

Examples of D fragments, as well as practical methods employed in the

15 addition of D fragments onto the ABC portion of the molecule have been previously
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formula (1). 5 Schenme 3 UWY ML 4' p QHC'ZI "W\ 1 \
u 21 MNVZ-R2 R X~1 L ~NH+ o R31. RR1 P Hal
we 2007P752» "+ D (R' a ABC (R )b }a ABCD (R4) BCTAISEW6/048349

the nost sinple case the D-electrophile is a

one- car bon al dehyde or al kyl halide attached to the

R2 group (Z' is a bond in D - Schene 3), but can al so

be an epoxide or other |onger-chain electrophile in

cases where Z' is an optionally 10 substituted Cl to

C5 al kyl or al kenyl group. Thg conpounds are

synt hesi zed through chain extension of one-carbon
descﬂb@ﬁtfbﬂcuf@r@htdahy&aﬁal(s@rn@gl(@tgsl Ysie 7oL deslafd us 2004/0097483)

onmer.ci II ava| by wvar| ous nethods known t
In SEHRRE %52 |9 4% CPRCHINRE BRIOW RRALES MBS ArEBiRRaras defined for

formarae(l ot I|mted to, the reactions of starting
dehydes with al kyl metal reagents, carbon-phosphorus
reagents (known to those skilled in the art 15 as
Wttig reactions and Hor ngppEfa®ns reactions), and
al so |ncI ude reactions wtTh_ otnér carbon

nua)26 I O\A/edCW""&Rroprl ate fung
R,elg\ |on Niﬁg+t0 npa%mds of it he tjﬁ N—Z—R2
W propruat ec]y substit CSL/
al®y, or aI I@@py gr oup. fnat i veI y cRﬂ) t he R
partlc@tBoﬁ: cas€ when R2 i § ankaryl or hetera@B;CID( fbhe
correspondl ng D fragment wththe elongated Z' is

priaghe saoshsiaplp casg the Daewct@phﬂells dong-carbam aldehyde or alkyl
handé%ﬁfa‘b%uw%%é' é(roﬁ}b l%hé‘}ébnﬁ‘%% Gt %()ebgt ﬁ]ljr'also be an

erein ogen
epoxmeb@éﬁtt@rdﬂngﬁf chain @mtmmlenamseswhmél is @t epticrtally
subsﬁﬁ‘.:tgd IC%/Eg rg\l: %Iﬁylgt%rte 5!5(?@‘ l!ﬁn%gkﬁ : TiR r %ﬂnggseﬁ[a'%%ﬂxéﬁzed through
chairs exiepsion (pfagmﬁ-@arbcm stamng - aumudag (Brevialzly destobed or

comrﬁ)érc/‘\aﬂy g\géﬂabbﬁ’@ éIhSUu ?rﬁat kﬁéﬁ%hﬁtth&é%&ﬁl‘éﬁfn%e . Those

escrib er en
methmgnn@lhdepb@fca@anﬁhmm ta dhaueaohrormaof/\stantlmyaldahydbs with

Ay EBERRA SolorPERBS AL CRBBARE Qb B8 iy e an
as Wittig reactions and Horner-Ernmons reactions), and also include reactions with
other carbon nucleophiles, followed by appropriate functional elaboration, leading to
compounds of the type D, where £’ is an appropriately substituted C, to Cs alkyl or
alkenyl group. Alternatively, in the particular case when R? is an aryl or heteroaryl,
the corresponding D fragment with the elongated Z’ is prepared by coupling an aryl
halide with an appropriate alkyl or alkenyl metal reagent (e.g., Li or MgX, wherein X
is a halogen), optionally in the presence of an appropriate transition metal catalyst
(e.g, Cu, Ni).

Alternatively, compounds described in this invention are prepared in a right-
to-left stepwise fashion: C + D, followed by B + CD, followed by A + BCD, using the
same synthetic approaches as described above, but in a different sequence. Also,
when the process of bond formation between any of the two fragments is generally
compatible with the rest of the molecule, the compounds are synthesized through a
left-to-right stepwise approach: A + B, followed by AB + C, followed by ABC + D.

Uses of the Compounds of Formula (I)
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left-to-right stepw se approach: A + B, followed by AB
+ C, followed by ABC + D. 30 Uses of the Conpounds of
wéaomorss29 1) WO 2007/ 075629 PCT/ US2006/ 048349 pBO/USh®6/048349

conmpounds of fornmula (1) are useful for treating or

preventing a Condition. Accordingly, the present

i nvention provides nethods for treating or.

preventing a Condition in a patient, conprising

adm nistering to the patient an effective anmount of

at | east one conpound of forgmla (1) or a

pharmaceutically 5 acceptable salt or solvate

t e ' p f i

(i Gempblindp o SRR Thire doifULRTRAMRND & prpdbfithd a
Conditiondr Aceordibgly; the, preseobissiention giravides aneihvodsrfob treating or .

provefiHd L CRISREL e belleRE cthnyeitlo JeHRie A RS E Bptient an
effective ag_lmjrtt)ofcat Imtmcmmgoeh?tcfg?ﬂz?lgr(?)le?t a\a fgaaszbfﬁca"y
| : nds o u u
acce;?tg?)?q Fgg{&ﬁ'l’?é’wég?élﬁ%ggiu There are two nmajor forns of
dihabeieeeml biS;d‘pgelht, ﬂiéabgtrfgml.(milsmtf foehalar @plareousefsll for treating
' i n- | ' . N .
conobh BRIl hBD0 82 B B BSaldes o = coanor

deficilididmeties or NIDDM) . | n one enbodi nent, the conpounds

oh SRS Boblbedl Fud B Aot dHBRMLBEITHAS e fo westing
obesity bmanaolidgityanctatad efisdrdbor treating Type |1 diabetes. .

R AR 6B THBPAOY] Ag] FRLAMor roatng

diabeddsi dihetre mAradwomaajor forets of diitictesinBipe haiabptas (also referred to

oo bR NS0 o PRI Rl o s

nonirtsudin depeselent midbutds or NDIDM). bubnerenbadiment; thedcdrapounds of

H., r.eceptor t agoni st .aht:| os n A
formla () 8RLy (% HEaPE Tyt Sodbies o ARRR Bt iEhe the
compundstofiioetiuta (Ihgentusefuhfor tagmtirig Tigeée Uil dibbetds: eat i ng

obesity, an obesity-rel ated disorder, any agent 25

useful for treating nmetaboli'c syndrome, any agent

useful for treating GondsimatiornTheedpyit di sorder, or

a conbi nati g [ or_nore_of these_additi.onal

¢ et melbete £or Wrrling OL REAnDG S Coneltiash 680 fuyther
compifsef admidistefing arenobmcre riiditkshalithdrapeuticihgeat= it addition to the

antaqgoni st (i.e.. th nmppun f..forml I an _he .
at e3] of Gt Rp b 3 o e U RS iRl dggnt§ et n the
presqritanotwels inclides bapaes hoblimited tohid4 cecgrtondatagonists, weight-loss
agents, HMG-CoA reductase inhibitors, sterol absorption inhibitors, anti-diabetic

agents, any agent useful for treating obesity, an obesity-related disorder, any agent
useful for treating metabolic syndrome, any agent useful for treating a cognition
deficit disorder, or any combination of two or more of these additional therapeutic
agents. _

In one embodiment, the compounds of formula (1) can be combined with an
H4 receptor antagonist (i.e., the compounds of formula (l) can be combined with an
H1 receptor antagonist in a pharmaceutical composition, or the compounds of
formula (I) can be administered with an H4 receptor antagonist).

Numerous chemical substances are known to have histamine H¢ receptor
antagonist activity and can therefore be used in the methods of this invention.
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formula (1) can be adm nistered wwth an H, receptor

antagoni st). Nunmerous chem cal substances are known to
woave/ns@banm ne H, receptor antagoni st acti vi PETAISZ006/048349

can therefore be used in the nethods of this

i nvention. WO 2007/075629 PCT/ US2006/ 048349 31

Representati-ve Hl receptor antagonists incl ude,

without Iimtation: astem zole, azatadine,

azel astine, acrivastine, bronpheniram ne, cetirizine,

chi orpheniram ne, clemastingg cyclizine, carebastine,

cypr ohept adi ne, car bi noxam ne,

Repr@@,éﬁ@nmemhféed REPHARIGORIsS NI NIRRT InitSRrY e RBole,

di met hi ndene, ebastl ne, 5 epinastine, efletirizine,
azatadings azelastiee, agriastipe RoMRBeRIFaMEE, qedFiginedichiorpheniramine,

cIemh@Nﬁéac%‘ﬁEin‘éeca@féétﬁen%y Y ?tté’t?iﬁénfarﬂm&%ﬁl@ ne,

m anseri n, nober ast | ne, nora em zo pl1 CUITHSf
descgmqetaﬁxw@ratgﬂmﬁmmé/dr@@mee axyiamine; idisethindene.csbastine,

epméﬁﬂfé' fiktiASine! féf%@f@&fg@eh@g)lxggfn@ R8s logtga fne,

npounds can’rea ted to dete
|eV0Q&!J@’49t4h§ymﬁC"Zm_Bl migelkastine smieguitagine, m;ahaem mohﬂraaiurw@

nora ﬁ%k&'ec i&%rpl X gﬂ%rﬁipnet Er%nqgﬂlﬂ'é% itéﬁe@ﬁ&ﬂ%”ﬁ?pél@nnamine,

I'stam n ted
temedgsiing, &imepsszios 304l mnmlldsmadqtb@w campouads tedgreatily be

evalitby lt@ GekSnhife Althj tWejt llﬂd%géﬁﬂré‘tbg IIrE)% H&inbls, including specific

receptor antagoni o
blOCHaﬁ@r@fﬁbaQOraqtll@f&mn sgdodisiemioe affiolried guimeamig ileum. See

for e%?@%@gs rrgeﬂ§-r€r§u%ﬁnshéc§ fzeﬁﬂfeﬂg'w‘d fJgascr i bed dosage.

n'one e cept or antagoni st is
s eihasecskilledin the artawill mpprediatentbiaé the kvireeeptor antagonist is used

.at ltsgglgxgédr g{oé(gt .%l)‘](gééi ygé;?g%a 'Hd%%d Iogﬁlréﬁ E—Pj’ec%ﬁtor antagonist | Lis used at
its nqrmaﬂvmfaacmieed dosagedi ne, or norasteni zol e. I

%?fer ﬂ"ngﬁpts i&ﬂ q%f%?tﬁpgﬂpagﬂrﬁét Jis,%e§eeét88tfl%%' azatadine,

fro oratalne escar
brOﬂmﬁofrlrmde,rmetmsze.tcﬂ’ﬂorzpheaeuraﬁﬁnencambaehbeddmarboemoxy-

Ioraté&]ﬁe,la@?o gaégwﬂrﬂﬁ\te's gé%,:ﬁx@%?lgé%m?q@%%gm §r norastemizole.
In anpthenarebadipeent, saklibp aekigamus;t is isetedied iftom dvratadine,
desc m&tﬂﬁ&eﬁorﬁg&n@u% o%gﬁaé)iﬁg%r%te???l r_1h| bi t or S

ppet i

suppreséa agent s or treating
otie sineyembodirnabt lin ¢the phdve cembicatioles ofHaaividridi dntagonists,

( ant agoni sts or 25 inverse agonists
”asaré&gdgéy"“#%ﬁa %‘rjt) Neur opeptide Y (NPYL, NPY2, NPY4

avdeighiiegs ageawnctuds, apptib supppessagitsit rastdbolisurhtey prhancers

and @tﬁ&ﬁﬁ&{)&%rp? HE' sani\?ggﬂflzféll.g)lp%rgsg%rg agents useful for treating
obesity pp metahglic $yzldmdmamluane cghpabimpiv té¢qeptodi (EB;) antagonists or
.nver%ggbrag P85 irhBhhBant) "RETRFR ARESPRPYMNBYR RBYV4 and
NPY5) antagonists; metabotropic glutamate subtype 5 receptor (mGIuR5)
antagonists (e.g., 2-methyI-B-(ph«enylethynyl)-pyrndlne and 3[(2-methyl-1,4-thiazol-4-
yhethynyllpyridine); melanin-cong¢entrating hormone receptor (MCH1R and MCH2R)
antagonists; melanocortin receptor agonists (e.g., Melanotan-Il and Mc4r agonists);
serotonin uptake inhibitors (e.g., dexfenfluramine and fluoxetine); serotonin (5HT)
transport inhibitors (e.g., paroxetine, fluoxetine, fenfluramine, fluvoxamine, sertaline
and imipramine); norepinephrine (NE) transporter inhibitors (e.g., desipramine,
talsupram and nomifensine); ghrelin antagonists; leptin or derivatives thereof; opioid
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ant agoni sts; nel anocortin receptor agonists (e.g.,
Mel anotan-11 and Mc4r agonists); 30 serotonin uptake
won7msaess (e.g., dexfenfluram ne and fl uoxet POE)NS2006/048349

serotonin (5HT) transport inhibitors (e.g.,

par oxetine, fluoxetine, fenfluramne, fluvoxam ne,

sertaline and im pram ne); norepinephrine, (NE)

transporter inhibitors (e.g., desipram ne, talsupram

and nom fensine); ghrelin antagonists; leptin or

derivatives thereof; opioid 82 2007/ 075629

PCT/ US2006/ 048349 32 antagonists (e.g., nal nefene,
antagonists (@yy, el ineaos,e3- nmhexwmtréﬁélné‘&ﬁél@ké@@%d naétl_\e;%c))ne)

orexg‘gg%agpgps agoni E’?§'t”orblﬁ%%g srls&bztecegtor subtg)gp'gst?ée hokeaystokinin-

A (CodA) agoplsts; é.mg:qmd@h%ﬁhncoréc&ﬁr(cmF)V&Sdéﬂ‘\%t%% tpereof (e.g.,

ut a |de and axoki ne); nonoam ne reu

butaﬁmg%é ?Ba ; MONO@AMIAR;TREPtaks iphikitess ke gt ﬂgutramme)
glucisdris- ﬁl@ébe @@11& IQQ-GI')' 1st§°®ﬁfr§ﬁﬁét§ aﬁ&%h&t%l%m"{:g%pound

conpound abol i'c rate enhancers I ncl

57. WLCG@A@ enhepsgrainelude agetyl-CoAncarboaylese-HEAGC2) inhibitors;

beta%@fr@ﬁ@rr sf e chrp?gﬁ3g ég&%tsa?fi’%ﬁé@ce%l %‘éﬂ{.r%r%?qrgg?ynhlbltors

(DG/XE{ @nshAEKIS; fathSycidrayinthassy €AS) iphjbitors (egnj @rulenin);
phOS?hgg g%‘i’?ﬂa%%é(ﬁ‘ﬁée)ep )E(ﬁ%@rf l(QEf k}hggéﬁylﬁﬁggpeqtgxﬁyl line, zaprinast,

sildenafilg amririane, anitrinoes cnlmstanmdenmllpcammcamldm;last)j ihyrsithhormone

0 aoBets ARG brotb BRI GuR DRBcee B2 G phutagic acid, 4-(e)-

2-(5,617y8-detramathyl,2-AaphitBaienyl)-1-propenyllbenzoic acid and retinoic acid);

con 8l 04, ST SR Wb TN oy

sterofd 69Mi{d©§bhﬁ§é)typél |1Lﬂ3q%?g§é'cng’s,@h?{/iﬁg%'e% ot %_er%)%eptor

t
Me3RESTHisi gﬁd%%m&&% ﬁesaﬁUé@%irﬂdBQ@- wmnpounds Nutrient

absof#N Bhibitors thAuEaipdse Gafo
ﬁﬂ Qun Sl Nutri entlg a%sor 8?(?%3% nhl EI tor %Ude

tetrah){cggg%stapﬂhqe@,spgpglr( ang diet yqumgwferyhmmsaham) fatty acid

trans @I‘téﬂhﬂﬂﬁ:ﬂirh 8icatrbiyla fer
gu et hyl unpel it feryl hw ?'Q‘ﬁtb'ytors glucose transporter

'"h'b'fqrén@Bng’c"@SphﬁFﬁ H?f‘§P§Fteﬂlﬂ§'ab' %yl ate transporter
i lﬁbélilﬁ@éémpthGQ?rSr &é@%ﬂ%& E&rnblddﬁ?drpfotr e}%hnﬁ%esny and

YR@' transporter i nh Itors. ecl
metaBGli BYrom MAAS HmQnAbamy b vathy o8- (PBeylebamyilpyridine, 3[(2-
methylbeﬂl-ﬂl'o)‘az%ﬂﬂ-yl?;@ hﬁ?ﬁﬁzoﬁﬂé‘%e%dtémuu%xfér{mﬁém fluoxetine,

paro%pﬁylfgq{lu;aérﬁn pyridine

f};.pvqgayplpgt quq;mnﬁaﬁ@ne desipramine,
talsum‘bln&nﬁrﬁﬂerhélned@ﬁtiﬁnﬁb”néférfé Bememdi%%ﬁ&é‘for]e naloxone,

0X fenfluram ne, fluvoxam ne, sert
”a'teg‘fﬁ‘ SH*%%" diges prpiiRenaiburaring  tapiranees @hytqmarm compound
57, Cbﬁﬂbhm tm@émlﬁr@ é’mﬂﬁiﬁlm@/&%lphhsép%ﬁdeﬂak%ﬁ%or@ milrinone,

erx but abl nd| de,” axoki ne, tram ne,
°"°St?6\b‘§ P'@mpﬂﬂﬂfe r RP¥igRisoasid, 4*5{05)-%5(5& &@-tetramethyl-2-

naphthaesHym Jdrﬁﬁ???ﬁ%%]rgéﬁlé i, Rstindi@Bid) a8feoyRbbHERET dilistat,
hpstaf3 in, tetrapnydrohpstatm teasaponin and diethylumbelliferyl phosphate.
In one embodiment, compounds for use in the combination for treating

obesity and metabolic syndrome include rimonabant, dexfenfluramine, fenfluramine,
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cilostam de, rolipram cilomlast, p,hytanic acid,

4-1(E)-2- (5,6, 7, 8-tetranet hyl - 2- napht hal enyl )-1
wepoapesed | benzoi c acid, retinoic acid, ol eoyl PETISBINE/048349

orlistat, |lipstatin, tetrahydrolipstatin, teasaponin

and di et hylunbel liferyl phosphate. 30 In one

enbodi nent, conpounds for use in the conbination for

treating obesity and netabolic syndrone include

ri nonabant, dexfenfluram ne, fenfluram ne, WO

2007/ 075629 PCT/ US2006/ 0483433 33 phenterm ne, |eptin,

nal mef ene, axoki ne, sibutram ne, topiranate,

phemtayiirg) deptin, Qfdm\@%we Sokih & Qb uteSinir) Qoﬁiﬁé’m@'té | 8\A&pharm

|nent the i nvention provid

er_emb
CO'“BBHBQ?‘P?;P&%Y repe andserlistat.  conpound of for rrul a (1)
anth anéther e didat Gad lheéHﬁErﬁﬁﬁ)\h(ﬁ@é BbPirsatfSY oF % at Jeast one

more substituted azetidi none or substit

°°m8°Pa€t°§%9§P'é|Pdl') ML BPBAr SROTENHMB 1A re@uctasaamhlbgors and/or one
or mﬁ?é §Gb§ﬁtu§é/c§‘§& n8ﬁe%?%§l' thutgé{ L8 arﬁ'%ﬁérg?é‘bsorptlon inhibitors

r educt ase |nh| tors include sta i NS SucC
for tneglingtraetaelic syhdmeazr iabesfiyavast ati n, atorvastatin,

TR o AV DBl LG vt
simvastaiiry, asavastatin, atorvastatin fivastasiraresuvaktatin,axbriveiseitin, rivastatin

o APSLUROIEES AROLEION: e FSISOR SAERMARBRBEIS
simvegtatindi ng but not linited to cholesterol,

PhXE Qb8 HUreir, sé't‘épolaasos?lr%;fgcﬁrg ﬁ';rﬁﬂmgorc ?ﬁ@&f‘ﬁt §'¢ ?)ImLP%urb% capable of

sti gITHSt ero and avenos a- st ano
inhibiiing the absarption of emecan more stesalss inabsding diut not Sinitedy tor

f t
el B EREIR o SR SUBAH Ao, spestapnd
avengisteropit Eafstanmsk(smlm gp chatesthnbl) Sa-campektaviol,BwBitostanol),

anct 3Pk RS AR Rl A & MBS st or

and/ohSaastansicamsagtiom lrtbﬁltStinB)iéﬁﬂiLﬁht N@% mBRm4l dRuman.
5, l§06 817, 5,561,227 618, 707 624, 920, 5,631, 365,

g@-hgyﬂng gxgg‘tplqs;gf su%@blg s(yg@hgztg @eggmomag and methods of
maklﬁgﬁﬂé s&B%e invledSthcse digcP88dI9U.SO FaldntsNos. RESY g%g

5,308 813051751, 237 18707, 5630 55675, 54 865, 6356654 5,837 176,
5,63%,2080 556531, 165,188880785, 5,808,78%2 6,686830.75,608548 %,938,827,

5738331, 5 AHEAbT S hE e 15 5 B PR 585673, 5,886,171

5,91963a| BQ{% t8?.2|\b86 O0BBaM 3300, 807,821 66L9SAsY id)632,933, U.S.
alt.en

pateff PubEER NBS: 20050555328 400 b Sossa, 2004018086 amee

2004mm8md\l-lsnlfoﬁ§’dm aketidinone8 @udh ab arfd§itloSeatin U.8. Patent No.
4,981%%5’7, %ﬁ'nyq J19(%(-)<))>’(oéoz'etigi1:%1?-"¢4ty7)ph%rr]&l)xyo/l—lall<ant.>)/ates such as are disclosed in
Ram et al., Indian J. Chem. Sect. B. 29B, 12 (1990), p. 1134-7, and diphenyl
azetidinones and derivatives disclosed in U.S. Patent Publication Nos.
2002/0039774, 2002/0128252, 2002/0128253 and 2002/0137689, and PCT
Published Application Nos. WO 2002/066464, WO 04/000805, WO 04/005247, WO
04/000804, WO 04/000803, WO 04/014947, WO 04/087655, WO 05/009955, WO
05/023305, WO 05/021495, WO (15/021497, WO 05/044256, WO 05/042692, WO
05/033100, WO 05/030225, WO 05/047248, WO 05/046662, WO 05/061451, WO
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azeti di nones and derivatives disclosed in U S. Patent
Publ i cati on Nos. 2002/0039774, 2002/0128252,
waeoP/odz8253 and 2002/ 0137689, and PCT Publ i 80®ais2006/048349

Application Nos. WD 2002/ 066464, WD 04/000805, WO

04/ 005247, WD 30 04/000804, WO 04/000803, WO

04/ 014947, WD 04/ 087655, WD 05/ 009955, WO 05/023305,

WO 05/ 021495, WD 05/021497, WD 05/ 044256, WD

05/ 042692, WO 05/033100, WD 05/030225, WD 05/ 047248,

WO 05/ 046662, WO 05/061451, W@ WO 2007/ 075629

PCT/ US2006/ 048349 34 05/ 061452, WD 05/ 062824, WD

05/065452 SAID ONE2820 033 05m8970fvv®05lﬂ)00%53' BGER R Wi is

reference herejn. An exanpl e of a suitable
incorg Qied by erferenss hefRie conpound is represented by

FOAmdx%\Mﬁb dfez ShitamI8 BLbBetLRYd agé'tlél'rzlonH ccgib&r% & v%spresented by

rmaceutically acceptable salts or sol vat
Fornwlat(ﬁé(cm laed bslowornul a (A). The conpound of
Formula (A) can be in anbmdrous or hydrat form A

product containing ezetim onpou comercially
avai |l abl e as ZETI A(r) ezeti . for ion from VSP
Phar maceuticals. 10 Typi cal conj s for use in

conbi nation with an H3 ant ni gt gg this invention
for the treatnent of nNLi-oh de |t di sorder are

at onoxetine and dex hyl pheni dat e for t he treatnment
of ADHD, ol anzapin€, risperidone or aripi z@‘)ﬂzol e for

or pnarammbaw ascptabhs SN 65 s@mdtefg)@ﬁm@mdmpound of Formula (A).

The GERRRUBA T aroilia &) cab die i ntoidrai ot ot ga s product
contélﬁlrig’leﬂél&nfti@@&hﬁbﬂhd id B@nﬁﬁ%%ﬁfabﬁ&é@@ﬂﬁ\@ eféfimibe

adm nistered wth an anti-di abetic agent for

form't"laé'gplflﬁ“ch’@ crBarmaceutinalss of anti-di abetic agents
USpriball dorh 6uﬁ6§&ﬁmsé‘ﬁt<‘f&ﬂ§ﬁa‘ﬁbnt\kﬁ?bhn@3 ﬁﬂa@%ﬁfs‘f%f this

e sulfonylureas, insulin sen5|t|zers

'""efli!@RFfu% b .tﬁeémenbpf ¢ cqgnitian defidt disprder ae; atamsxeting and
dexnisth @h@ﬁ%t@&é?tr@ﬁéé{ﬁﬁ@ﬁt&)ﬁA@F@ l&ﬁ?ﬁi 88, a.gggrmar@ Sr

sulin secret ago ues, hepatic se outp
anplqraﬁgpg tﬁ:@ glﬁpphm,, and dgg@pegﬂ heptylphysostlgmlne

tacru?!lg{},ﬁéﬁg (F:rgﬁ? gr\rggl%rl]éfﬁﬁﬁﬁﬁe forneel trati it or AIRSsihidr BRease.

r]n one embodiment, g%he coimpounds of formula (1) can be co-administered
with an anti-diabetic agent for treating diabetes.

Examples of anti-diabetic agents useful in the present methods for treating
diabetes include sulfonylureas, insulin sensitizers (such as PPAR agonists, DPPIV
inhibitors, PTP-1B inhibitors and glucokinase activators), a-glucosidase inhibitors,
insulin secretagogues, hepatic glucose output lowering compounds, anti-obesity
agents, antihypertensive agents, rneglitinides, insulin and insulin-containing
compositions.

In one embodiment, the anti-diabetic agent is an insulin sensitizer or a
suifonylurea.

Non-limiting examples of sulfonylureas include glipizide, tolbutamide,
glyburide, glimepiride, chlorpropamide, acetohexamide, gliamilide, gliclazide,
glibenclamide and tolazamide. Insulin sensitizers include PPAR-y agonists

described in detail above. In one embodiment, useful PPAR-y agonists are
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conpositions. In one enbodi nent, the anti-diabetic

agent is an insulin sensitizer or a sulfonylurea. 25
wolam7iorsazd i ng exanpl es of stal fonyl ureas i ncl UBET/US2006/048349

glipizide, tol butam de, glyburide, glinepiride,

chl or propar ni de, acetohexam de, gliamlide,

gliclazide, glibenclamde and tolazam de. Insulin

sensitizers include PPARy agonists described in

detail above. In one enbodi nent, useful PPAR-y

agoni sts are WD 2007/ 075629 B&T/ US2006/ 048349 35

troglitazone, rosiglitazone, pioglitazone and

trogliéazpnd, azsigﬁtad@r@u@_i&gﬁtméaﬁ@ e&‘ghtafdnfe@biq&rﬁ@iﬂes such as
S, such as sita

h ; . [ DJ.
metrBH5 i A panRriua DRIV HRRa™ Sveh g SHechptibsarectptin,
denagﬁjﬁtlhldn@! \ﬁlda@ﬁ tigl! F’q‘P’K*I B%ﬁbﬁ@?é ‘é?ﬁpélﬁcoﬁmage%‘ﬁ%@§e o

bitors that can be usef |ntrea|ng
Glucgpigissedshipiters thatgagl be @sefui lmtraabog éyp%tﬂdilabgiesboslende miglitol,

oA SRR M Ul Sl g e
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Non-limiting examples of insulin sensitizers include biguanides, such as
metformin and thiazolidinediones.

In one embodiment, the insulin sensitizer is a thiazolidinedione.

Non-limiting examples of antidiabetic agents that slow or block the breakdown
of starches and certain sugars and are suitable for use in the compositions and
methods of the present invention include alpha-glucosidase inhibitors and certain
peptides for increasing insulin production. Alpha-glucosidase inhibitors help the
body to lower blood sugar by delaying the digestion of ingested carbohydrates,



25 Non-limting exanples of insulin sensitizers

i ncl ude bi guani des, such as netform n and
woOho@aasd2gi nedi ones. I n one enbodi nent, the i nBAKiUS2006/048349

sensitizer is a thiazolidinedione. Non-limting

exanpl es of antidiabetic agents that slow or block the

breakdown of starches and certain sugars anti are

suitable for use in the conpositions and 30 net hods of

the present invention include al pha-glucosidase

inhibitors and certain peptgges for increasing

i nsulin production. Al pha-glucosidase inhibitors help

therdbyeresdmy iht bﬁ’fé‘ﬁér A58 9l pfdtPGILRYSE %ﬂbbﬁﬁaflbﬁ f following meals.

estion of est ed car bohydrates, WD 2007

Nong “L%Qb@@ﬁdﬁ% suitafdle aehassiucosidase nngummmm éparbose
mngl|fd|'5@arhfdIleEQOQergélH%bﬁﬁar?ﬂ{&eé’é B@dﬁéc{]ﬂ I UCOSI'I(EZ? fincorporated

[imting exa sui t abl e al
hereinby efence nngtip@ssc ahl‘b@éleﬂtmaﬁgammes 0 amt@blemﬁmrdes for

mcre‘é%fr?fi‘n@uﬁ’t‘?k)}’cgm%%ﬁ |ﬁ§ll.gi ﬁgfbﬁgﬁﬁdér(c\ﬁ@ ﬁje{g4_ﬁﬁ)28|22384 88-7 from

I ncor por a erel rence); vogli
Amy'mmranmmlﬂﬁgeé&@dml @grt@m enpawnds bépmgd@wqamonsrke peptide-1

(GLP ‘i‘?é&éﬁisﬂe dc gw b8 di Y 3‘%‘5 trpwqa ma/yﬁ?g%(.a%wgﬁrbfé% h&feh by

referg;ggqa};, n, cert ai n conpounds haV| ng GI ucagon- | i ke

28t = 95T A ARSI ARE R i
compesitionsrinciyse ékaﬂﬁﬂp fromAutnimmynedandithe capipesitieng diaclosed in
U.s. PHlohtRBS! 4570030, 1, 80.4b3; aXBPBLE! 882 88,1519 6 guh)

from Aut ol mTune and e CO oSI'tl ons )sed | n

5,824638; pH4%:866id3, 153,632 67191, 1@5gagd40'gernatlm Bgication No. WO
ssloéeﬁél?ea‘%ﬁﬁof &h:%ﬁ%s %%rgo%tég‘he@éﬁr by réFererted;

I nternmati onal Publication

Ndn qms elsl@pdsnglgt the sarsounsiscef fosmulal) pan diecep-Administered

with Q% rarr?uﬁfcﬁéﬁégi@agéﬁtb@?& i d%}tﬁ%@ dé}‘? géggﬂ? h‘&gfed)&lsorder

arf\nti-giahiediciagenie ueefudin thepresent shethiodsg for treating obesity or an
obesﬂ?—‘?élﬁtté’d B@o%@rdm@h.ﬁx%r @)‘ﬁ? are At ||nﬁ¥eﬂk{8tth8 a‘?ﬁieﬂ‘ltaﬁeﬂé ehhts listed

resent net of treating obesit
abOVQB’l.%’EtW rel ated di sorder i ncl ude, but are not Ilmted

t Qntths c%%ﬁlnéiﬂl@rpﬁ] p| SO h F' dr%%@ﬂt m@gﬂﬁgn Nl ee%ﬂeaétnone

he conbi nat1 on a(%r esent | nven
comncwctapf fosapsda ﬂhénddhemmmqﬁe itianai therppentic @gents can be

admlﬁ&?er%rd Wmﬁtaﬁ@ghglyc(%{hé Q?ﬁ%"tﬁﬂh' ﬁ\ Q%ﬁ'ﬁé d%%gggeform orin

adm ni stered sinuftaneous

sepagtgdlasagesagasi er ﬁewermallys@:ﬁmaeaa@éla@@ an@trmr) etq .overa

perio8FURRE) Al Ay biderSt one and then another, etc... over
a period of tine) in any order.

Pharmaceutical Compositions and Administration

For preparing pharmaceutical compositions from the compounds described
by this invention, inert, pharmaceutically acceptable carriers can be either solid or
liquid. Solid form preparations include powders, tablets, dispersible granules,
capsules, cachets and suppositories. The powders and tablets may be comprised of
from about 5 to about 95 percent active ingredient. Suitable solid carriers are known
in the art, e.g. magnesium carbonate, magnesium stearate, talc, sugar or lactose.
Tablets, powders, cachets and capsules can be used as solid dosage forms suitable
for oral administration. Examples of pharmaceutically acceptable carriers and
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the d@gbgu\mﬁggsé nto suitably sized unit doses contai ning
uantltl es of the active conponent, e.g.

appropriate
gﬁ@ 8@@9’5%@) ARYVECOMPeIK i a unit dose of preparation may be varied
or adjusted from about 1 mg to about 150 mg. In one embodiment, the quantity per

unit dose is from about 1 mg to about 75 mg. In one embodiment, the quantity per
unit dose is from about 1 mg to about 50 mg, according to the particular application.

The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.
Determination of the proper dosage regimen for a particular situation is within the
skill of the art. For convenience, the total daily dosage may be divided and
administered in portions during the day as required.
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Similarly, when the invention comprises a combination of Hs antagonist and
another compound for treating obesity, an obesity-related disorder, metabolic
syndrome or a cognition deficit disorder , the two active components may be co-
administered simultaneously or sequentially, or a single pharmaceutical composition
comprising a Hy antagonist and another compound in a pharmaceutically acceptable
carrier can be administered. The components of the combination can be
administered individually or together in any conventional dosage form such as
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Speci
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CO"S&Eé %W'F%'ncﬁﬂyp‘ﬂéﬁdgeme prepared as descri bed in
t he
EXAMPLES
General Methods
The starting materials and reagents used in preparing compounds described

are either available from commercial suppliers such as Aldrich Chemical Co.
(Wisconsin, USA) and Acros Organics Co. (New Jersey, USA) or were prepared
using methods well-known to those skilled in the art of organic synthesis. All
commercially purchased solvents and reagents were used as received. LCMS
analysis was performed using an Applied Biosystenis API1-100 mass spectrometer
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Met hods The starting materials and reagents used in
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wel | -known to those skilled in the art of organic
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%—@ ;9 mnutes, stop.
aChﬁ?? E}\lm'zm?n @%{?@%r@ yg%g per f or med usi ng
Selecto Scientific flash silica gel, 32-63 5 nesh.
Anal ytical and preparativ xalrGidas performed using
Analtech Silica gel G pﬁa%e&@hl ral HPLC was
perfornmed usi ng a Reepanatiéh op Scanpowyrsd 4 equi pped with

a Chiral pak OD col umm (Chiral Technol ogi es) Exanple 1
10 Preparat|on of Conpound A [:>'-ON

HN Nt'17,11\1 1A Step©/ \O\/Q
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ke
Step 1:

70 ispe
-____._>
+ N.
F 1 ) N. Bn 02N 3 Bn

To a stirred suspension of compound 2 (20.1 g, 0.100 mol) in tert-butanol

1A

(120 mL) was added portionwise potassium tert-butoxide (9.5 g, 0.084 mo!). The
mixture was heated under reflux for 30 min, yielding a homogeneous solution, which
was cooled to 35 °C, and to which was added compound 1 (12.7 g, 0.09 mol) in a
single portion. An exothermic reaction raised the internal temperature to 68 °C.
When the exotherm had subsided, the mixture was heated to reflux for 30 min.
Solvent was removed under vacuum, and the residue was treated with ice water,
which resulted in formation of an insoluble fraction. Crude product 3 was isolated by
filtration of the insoluble solid. Crude 3 (21 g, 0.0672 mol) was treated with a
mixture of 2N HCI and EtOAc, and the resultant mixture was stirred at room
temperature for 10 min. The insoluble material was filtered and wasﬁed thoroughly
with water and EtOAc to provide 18.1 g of the HCI salt of compound 3, mp 287-289
°C. The HCI salt was stirred in a mixture of 1N NaOH (150 mL) and DCM (250 mL)
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Et OAc to pr g of the HCl salt of conpound 3,
3 -11-p-2-8n“-2%,_| Bsal was stirred in a mxture
of I 150 nL) afd (250 nL) WD 2007/ 075629

PEY ﬁoMma»foztseneundB (@2 pl 2818 mendl) drs wehirssDMFe MO it was

dilutegi: ﬁ I%t 3?% w%%@@ﬁn \A‘é@:is/ Pﬁgle‘g % W\ﬂigémSepature and to it
was addec hetf a mm dfi Ramey sickekpaster (50pe svaiér)s dTheerdsultant |
mlxtl}i‘? ‘Wés }H#(?n%?%(ﬁs’ ra?‘é.ggﬁ Eﬁtn?h)ﬁid%z;ghgﬁ)tgk%?e\%?gg of° e spent

catalystwas filtepad thrpugiBianpad Af selitet and tbé ﬂdimtpcwmi cBn¢éntbated under

ol 2 L SIS Bl HELEE NS . o

organie maqrt was, washied withtwatessdrietti edehahhydrwsam;scm arid filtered.

The fF381B e384 O V1 U g RS HEFEBB) cdfpouna s
syrupyvhikle Waaa/eis@ﬂimihbut pbdfisateort in nettadtgpt was filtered

te‘hrough a pad of celite, and the filtrate was
—p'concentrat ed under vacuum The residue was

partitione ﬁt ~t and Et20 EtOAc (1:1). The

4 o-r-g-a-ﬁ-i-reeX{ with water, dried over
anhydr ous and fbl tere\dBn The filtrate was
concentrate cziﬂnder vatuumto provide 7.8 g of conpound

4 Aastirred mixture of compound 4 (3.5 g, 12.4 mmol), anhydrous K,CO3 (1.87
g, 13.5 mmol) and 2-chloro-3-nitrapyridine (1.97 g, 12.4 mmol) in anhydrous toluene
(50 mL) was heated under reflux for 18 h. TLC revealed a mixture of starting
material and product. Therefore, additional quantities of 2-chloro-3-nitropyridine (0.5
g) and anhydrous K2COj3 (0.5 g) were introduced, and heating under reflux was
continued for another 18 h. After cooling to room temperature, the mixture was
treated with ice-water and extracted with toluene. Combined toluene extracts were
washed successively with 0.5N aquéous NaOH and water, and were then treated
with 0.5N HCI (200 mL). The red precipitate which formed was filtered to provide 3.3
g of the crude HCI salt of compound 5. The acidic aqueous phase was separated,
washed with EtOAc and basified with 10% aqueous NaOH. The resultant red
precipitate was filtered and washed with water to provide 1.3 g of the free base form
of compound 5. A mixture of HCl salt (3.2 g) and free base (1.3 g) were partitioned
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15 syrup, which was used w thout purification in next
step. Step 3: NQNzt 4 1 NCNBn N2 H5 Astirred
woiaa7irss20f conmpound 4 (3.5 g, 12.4 mmol ), anhydrmss006/048349

K2C33 (1.87 g, 13.5 mml) and

2-chloro-3-nitropyridine (1.97 g, 12.4 mmol) in

anhydrous toluene 20 (50 m-) was heated under refl ux

for 18 h. TLC revealed a m xture of starting nmateri al

and product. Therefore, additional quantities of

2- chI oro-3-nitropyridine (0.982 g) and anhydrous K2CO03

(0 g) were introduced, and heating under reflex was
be’M@@ﬁlt(D ﬁbleNaOcH anddD@At. The lorgahicqrhaseolvas gvadshedo®ith water and

ur e was Wi, th
dried) IR Fas AP nT8% Andnd 2RieshbRditrtand s e svas
conommtaﬂs umgehedcmluﬁdeqﬂbv@ew Big bf m%ﬂ%%wﬁ%@q?ﬁmoo mcg;lnﬁound 5,
an re then tr
whlc%ae Bae%'éﬁf%ﬂ?é&%teww???ﬁm&g&a&e@, filtered to
Steppt.ovide 3.3 g of the crude HCl salt of conmpound 5.
The acidic aqueous phase was separated, washed with

Et OAc arfd © ;10 ueous NaOH. The

5 —Tresttta eci éiltered and washed
wi th wat ejHjd provide 1 3 g of the free base form 30
of , co e of HOi1 salt and free

5 A m
o SO G crpaling 5 (207 Gn &b MmoB oy METEGBBIF (30 ml) was diuted
with BEIHWSR04E). 04'81%”&)lut4é’n berlsveRled & %&’ﬁ%ﬂﬁi’éﬂaw and%o it was

hase washed with water and dr
addeﬁé!ﬁ%’é 385 ?‘a"ﬁa{é“"a'f%) mﬁjt%‘é% watery.j | Therreaultaamdmxture
was hj?da'ofglehhfétt at M:”psn aAfCIrbgbR p‘t@@fev\é?édJHff‘ t'l%é’ﬁﬁé(r‘ltd(%talyst

ase form of conpound 5,

was é’%%&g tﬁr CHQZ‘ ﬂ@sﬁd Qh <Rt ndine fitiate wast sicentrated ynder vacuum.
The esidual vil-wd$ bKaﬁtltldNeﬂi b%nngi@r%oo@t@f\}g g i Fé’rl@j‘égﬁ: extract was
Was'\%dtz‘ﬂ'%%gblﬁr( %r&&?vefﬁ{w&mﬁ %@néo’dﬂeéadt d heddtrate was
concértraRidalind e, vaifiling o gg od@se a%@ﬂ& dh&alhs "i‘rlﬁﬁé‘l%ﬂqpi'ﬂ\ fbxane.

..__Rane i ckel paste (50%water). The resultant m xture
F"trag'eg"\)é’égﬁ‘%r Ryermficampeund 6pMH 3751 hydrogen upt ake
Steglsevel ed off. The spent catalyst was filtered through

ad of celitee, and the filtrate was concentrated
undea stiged salution of compound 6 (0.59 g, 1.58 mmol) in 90% EtOH (35 mL.)

was added carbon disulfide (0.5 mL). The resultant solution was heated under
reflux for 18h, and was then concentrated under vacuum to a solid residue, which
was triturated with water and filtered. The crude product was crystallized from EtOH
to provide 0.139 g of title compound. MH* 417

Example 2
Preparation of Compound 2A

2A
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The residual oil was partitioned between water and
Et OAc. The organic extract was washed with water,
wdno@d7seeer anhydrous MgSO4 and filtered. The PCIUSA06/048349

was concentrated under vacuumto produce a solid that

was triturated with hexane. 15 Filtration yielded

1.58 g of conpound 6. M+ 375 Step 5: To a stirred

sol ution of conpound 6 (0.59 g, 1.58 mml) in 90% Et OH
(35 nm.) was added carbon disulfide (0.5 nL). The

resul tant sol ution was heateddunder reflux for 18h,

and was then concentrated under vacuumto a solid

r eSodustirradd Is@h:t% M&forhpbbﬁd ae®. Md, v Mphehophd powdered NaOH

(24 ipg. B Gimma s MAOE (B P et dimetoustifate s, &.3 mmol).

AftePstirin Fétrr@bhﬂférﬁﬁe@%mmq 824\ the. reGtBo® mixfire %éas?&ﬂM@d with
2007/ 075629 PCT/ US2006/ 048349 _43 To a stirred

wateg ang theningelubippiirrelidfiltered. Jhepsolid wasiorystaliized from EtOAc-
hexa‘?@"ﬁﬁélﬁ@ﬂ%btnﬁ@rﬁ With dgcéldf'ﬁﬁ'lé) cér‘BoN? g"pﬁc}\ﬁd@BB—ﬂ'lgvmltle

added di net hyl sul fate . 0.

comgeyRd aga ﬁt’eqfﬁrﬁﬂlqr@ﬁ'ﬁﬁé'ﬂt dV'ng" %81 18 h, the reactl on
m xture was diluted with pwahédieand the insol ubl e pi nk
solid filtered. The solid was crystallized from Et OAc
5 hexane (i ncl udi ngrepasatiasef GarnpodeddM ori zi ng
carbon) to provide 38 ng of title conpound as a
cream col ored solid. I\/H+431 Exanple 3 Preparation of

Conpound 3A NOQ rat 10 3A Step 1: 6 N N |
N

I

\
3A
Step 1:
Z>N ~r°
e QOOLO,
ENj\n/NHH

O
To a stirred, ice-cooled solution of compound 6 (0.73 g, 1.95 mmol) and EtzN (2.0

mL) in dry DCM (30 mL) was added picolinoyl chloride hydrochloride (0.38 g, 2.15
mmol) in a few portions. Stirring at ~5 °C was maintained for 5 min, then continued
at room temperature for 18 h. The reaction mixture was treated with ice water, and
the organic phase was separated and washed with water, dried over anhydrous
MgSOs., filtered and concentrated to a viscous residue, which contained significant
unchanged starting material, according to TLC. Therefore, this residue (0.85 g) was
dissolved in dry DCM (30 mL), and to this solution were added picolinoyl chloride
hydrochloride (0.38 g, 2.15 mmol) and EtsN (1 mL). The reaction solution was
stirred at room temperature for 18 h. The reaction mixture was treated with water,
and the organic phase was separated and washed with water, dried over anhydrous
MgSO.,, filtered and concentrated to a viscous residue, which was purified using
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O N7NHH NO 15 To a stirred, ice-cooled solution
of conpound 6 (0.73 g, 1.95 mmmol) and Et3N (2.0 nl)
wonoarogsd@cM (30 nL) was added picolinoyl chl or Pd®US2006/048349
hydrochloride (0.38 g, 2.15 mol) in a few portions.
Stirring at -5 C was maintained for 5 mn, then
continued at roomtenperature for 18 h. The reaction
m xture was treated with ice water, and the organic
phase was separated and washed with water, dried over
anhydrous 20 MpSO4, filtered4d4nd concentrated; to a
vi scous residue, which contained significant
ﬂash_ﬁ]mbmmdﬁw?ﬁbgrmm aftical ge5l ael)mmhglvmmdm:l\ffme(gH (95d5) to provide
erefore IS, lesi g) was issolved in dry
comwfgoa%ﬁ)gla%@}(bn-@il Mq'goqsqgl on were added
Stepi@:col i noyl chI orl de hydrochloride (0.38 g, 2.15 mmol)
and Et 3N ( . The reaction solution was stirred at

ro Qnat%tlfff%q ﬁPW'@"folCOI“ﬂ’@JW T{RDT gat1idammalkinEtORL20 mL) was
adddd Gﬁ\ip@ﬂséﬂcbhc&ﬁfrsfed ﬁ?s@n QERILY G So1B65F FaLa5e d:—lted under

separ at ed and wat er,; dried over anh

refluxgeschs he anfiew@% tfaﬁm p@uﬁ@blﬁw igecwater, hasifiedovith Bé% dgeeous
NaOWh5d eBaic Mthefﬁ’CHF' m\%g@ uén%q é@%ﬁ'acts were washed with

PCT/ US2006/ 048349 44 ash col chromat ogr ap
wates, driedh (fphydrens MgisOw and filtrrack OFhe Jitrap was pormrateated under
vacubfRPBslide %l&&@%l&l%%!ﬁgh w%é'é&ﬁﬁe@&gﬁ\gzﬂas cﬂumn

stirred sol ution conpoun

chromatpgrepbyan siliga geb qmwc@m&@ ble(ﬁt?ﬁ?a)tt@opm@@me
com;ﬁ&,rﬁj Bk)a bdi ft&%sﬁﬂi’d 1|4@rh1 1qvibeaked under reflux for 18

h, and was then po redl to ice-water, basified with
25% aqueous NaCH and extExamaledith DOM Conbi ned

organi c extracts , dried
(anhydr ous MySOH4) Vg.;e?a}f@ﬁ&g g"ot"?‘?] m?clsltrate was
concentrated undef “\Wacuum to provide a viscous

resi due, which /@t@‘@ﬁl col um 10
chromat ography on sl azyel th/mnth Et OAc- MeOH
(97:3) to provideNigyle conpound as a Bz ge solid
(140 ny). MH462 |l e 4 Preparation of Conpound 4A
N O :

4A

Step 1:

HO O/O\G
+ —
\Q\l\ O2N N ‘BOC
8 BOC - 9

To a stirred mixture of potassium tert-butoxide (19 g, 0.169 mol) and
compound 8 (32.7 g, 0.162 mol) in tert-butanol (200 mL) at 50 °C was added
compound 1 (25.2 g, 0.178 mol) in one portion. After being heated under reflux for
0.5 h, the mixture was cooled to room temperature, diluted with ether and treated
with water. The organic phase was separated, washed with water, dried over
anhydrous MgSO,, and filtered. The filtrate was concentrated to a solid which was
triturated with hexane and filtered to give 42 g of compound 9.

Step 2
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I r -ONNNNH Non{ 2 15 4A Step 1: HOJD_ 0 + N-BOC

02N N,BOC 9 To a stirred m xture of potassium
woent7/bsmexi de (19 g, 0.169 nol) and 20 conpora@/U82006/048349

(32.7 g, 0.162 nol) in tert-butanol (200 nL) at 50 C

was added compound 1 (25.2 g, 0.178 nol) in one

portion. After being heated under reflux for 0.5 h,

the m xture was cooled to roomtenperature, diluted

with ether and treated wth water. The organi c phase

was separated, washed with waser, dried over

anhydrous MgSO4, and filtered. The filtrate was

concentrate {d which was 25 triturated with
9 thexameand f gi ve 42 g of conpound 9. Step
2 WD 2007 SxeA848349 45 ON- 9 C H2N

D%%%Bé\a%%?pma@*r&@aaﬁd R Sl082 (200 1 cAC TR e o

(130tmal) weeasixedn#ith adialbasRmoeyulf@0% RarpieNickes (aquedus slurry)

ant AQASAUALOREAPSE hellorBof’ The'srRnBcha iyl Blieg off,and the
filtrateowas conaeritaten ® asblid wfvmclzr;t ga:gtsnttgmteimoméetggr-hbg?ne (1:2) and
ﬁltergénggg)uﬁi‘c%o%&1%?2%;%88%& ON (o N _BOC 11 NO2 H A
Steps3:irred nmi xture of conpound 10 (HCl salt) (4.28 g, 13

mml) anhydrous__ 1Qypofassi um carbonate (3.87 g, 28
2- Ec’ﬁl!ﬁ It o{ﬁrldl ne (2.06 g, 13 mol) and

10 Nal (0.1 N ene~(80<gl-) was heated under
reflux fornégth. After being cool ed to room

te rature, the mxture was treated with water and
eﬁggﬁgdnmqrﬁ of compound 10 (HCI salt) (4. 28 a, 13 mmol) anhydrous

potassium carbonate (3.87 g, 28 mmol), 2-chloro-3-nitropyridine (2.06 g, 13 mmol)
and Nal (0.1 g) in toluene (80 mL) was heated under reflux for 48 h. After being
cooled to room temperature, the mixture was treated with water and extracted with
ether. Ether extracts were washed with water, dried over anhydrous MgS0O,, and
filtered. The filtrate was concentrated to a solid which was triturated with ether-
hexane (1:2) and filtered to give 5 g of compound 11.

Step 4:
O
Z N :
 — QL0
NH, M

A solution of compound 11 (5 g, 12 mmol) in THF (60 mL) and tert-butanol
(40 mL) was hydrogenated in the presence of 3 g of 50% Raney Nickel at 25 psi for

“BOC 12

18 h. The spent catalyst was filtered off, and the filtrate was concentrated to a solid
which was purified using chromatography on silica gel with EtOAc-CH,Cl, (1.5:8.5)
to produce 3 g of compound 12.

Step §

R ¥ =gt
!
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ether. Ether extracts were washed with water, dried

over anhydrous MJSO4, and filtered. The filtrate was
woanransaat ed to a solid which was triturated RCTHS2006/048349

et her 15 hexane (1:2) and filtered to give 5 g of

compound 11. Step 4. N~ O11 No N NH2 H BOC 12 A

sol ution of conpound 11 (5 g, 12 mml) in THE (60 mM -)

and tert-butanol (40 nL) was hydrogenated in the

presence of 3 g of 50% Raney Nickel at 25 psi for 20

18 h. The spent catal yst was4biltered off, and the

filtrate was concentrated to a solid which was

puTH fal ﬁdré@é@lgtléhfdflm?ﬁmm!ngfﬂﬁ G CA8FEhMBI§ Bnd Et N (1.5 mL)

in DEEE L wasddedpiocdlinoy eflonds Fdradbiaries {87 6. 4.87 mmol) in a
few pOY6NS 7 ZGHR bild Hﬁ%@@@t%@ﬁ'ﬂ%mﬂ@rﬁ@r@foﬂ Brﬁ Qﬁe m%d%rﬁ was

sol ution of conpound 12 nmpl
treated withywager and thevpreamice aﬁgyﬁjwrgt%| Thgy}rganlc solution was

wasHet Rithd@atdy ddr%d"b@ér‘ éﬁ%yﬁcﬂ'oﬁz N Sé)@ﬁlté'?@@'énd BoAcertfdfed to a

ortlons Ater en stirred roomterrperature O
glasqaefndue @-4r8 & B MS; H*ﬂ%%)e e'El"ﬁ/lrﬁﬁ'dWGt(érQ 2185 aol) in EtOH-
concqqg@m @5 ﬁhéa%w®a§ eT'?@ﬂ&’)E agnfachS&ii&tbu QRAN'RR water,

wat er, r | e over r ous

basﬂied w@h&ﬂ%rﬁﬁt@mééﬂ@%t agd @eftracteg wﬁb DGM. dEgqic exgracts were
conc@ﬁh‘a@ t&%@@hhlgﬁ% S&ﬂl% g%ol@mg%ﬂmmatogfﬁph)y on silica

conc heat ed under
gel, ?'HF'"QQV'H‘ Y matiquptamm@l (3:4padpirreduss Ot 5 goef

compPEHEP 88 ( Q@%Iaé@ﬁ extracted with DCM Organi c extracts

were concentrated to a glass, which was purified .
Stepi&i ng col utm chr omat ography on silica 10 gel, eluting

with 7N Wnollc ammoni a- DCM (3:47) to produce 0. 47

g of co ﬁo{ a\/géﬁls) Step 6: N N, BOC g-N
[ ! BOC

N

13
i<}

A mixture of compound 13 (0.43 g, 1.16 mmol), N-BOC-2-aminopyridine-4-
carbaldehydealdehyde (for preparation, see W02002032893) (0.284 g, 1.28 mmol)
and NaBH(OAc); (0.81 g, 3.84 mmol) in anhydrous DCM (40 mL) was stirred at
room temperature for 48 h. The mixture was treated with water, and the organic
phase was separated and concentrated to dryness in vacuo. The solid residue was
triturated with a mixture of EtOAc and a 1% aqueous solution of maieic acid (40 mL).
Insoluble solids were filtered and washed with EtOAc and water to provide 0.31 g of
the maleate salt of compound 14.

Step 7:

A solution of the maleate salt of 14 (300 mg, 0.432 mmol) in a mixture of
DCM (2 mL) and TFA (2 mL) was stirred for 2 h at room temperature, and was then
concentrated under vacuum. The viscous residue was basified with 0.1N NaOH,
and the resultant insoluble solid was crystallized from 5% MeOH-DCM and ether to
provide 0.138 g of title compound. MH" 478

Example 5
Preparation of Compound 5A
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I~ON 13 -'"" NH :14 A mxture of conmpound 13 (0.43

g, 1.16 mol ), N-BOC-2-am nopyridi ne-4- 15
woaodyarstehydeal dehyde (for preparation, see PCT/US2006/048349

W2002032893) (0.284 g, 1.28 nmol) and NaBH( OAc) 3

(0.81 g, 3.84 nmmol) in anhydrous DCM (40 nL) was

stirred at roomtenperature for 48 h. The m xture was

treated with water, and the organic phase was

separated and concentrated to dryness in vacuo. The

solid residue was triturated7with a m xture of Et OAc

and a 1 % aqueous soI uti on of maleic acid (40 nm). 20

I nsol ubl e solids vve Hsi was Kh Et OAc
and water to prow of eale salt of
conmpound 14. Step N7 tion Neate salt of

14 (300 ng, 0.432 |namxtureof DCM (2 m -)
and TFA (2 nL) was pred for 2 h at room
tenperature, and wal en 25 concentrated under
vacuum The. viscougs residue was basified with 0.1 N
NaOH, and the resultant insolLyble solid was
crystallized from 5% MeOH and ether to provide
0.138 g of title conmpound,. M+ 478 Exanple 5
Preparati on of Conpound 5A 30 WO 2007/ 075629

§“—QljreT/ Us2006/ 048349 47 SICH3 O~NNNH2 }-.NONN O
F 5A StepF ~N' 5 NO2 H BOC 15 A

10 StHHret-m x \@100—0 salt) (12.0 g, 41
mol ), anhydr usN NBoe

A stirred mixture of compound 10 (HCI salt) (12.0 g, 41 mmol), anhydrous
potassium carbonate (6.80 g, 49 mmol) and 2,5-difluoronitrobenzene (7.17 g, 45
mmol) in molecular sieve-dried toluene (120 mL)was heated under reflux for 48 h.
After cooling to room temperature, the mixture was treated with ice-water and
extracted with EtOAc. Combined extracts were washed with water, dried over
anhydrous MgSO,, filtered and concentrated under vacuum to a syrup, which was
flash chromatographed on silica gel. Elution with DCM, followed by DCM-MeOH
(98:2) yielded 4.5 g of compound 15 as a red syrup.

Step 2:
F 0.
s — T
NH, H

A solution of compound 15 (4.4 g, 12 mmol) in warm DMF (20 mL) was

Boc 16

diluted with EtOH (80 mL). The solution was cooled in an ice-water bath, and to it
was added half a teaspoon of Raney nickel paste (50% water). The resultant
mixture was hydrogenated at 33 psi for 18 h. The spent catalyst was filtered off and
the filtrate was concentrated under vacuum. The residue was diluted with water and
extracted with ether. Combined extracts were washed with water, dried over
anhydrous MgSO, and filtered. The filtrate was concentrated under vacuum to a
solid residue, which was triturated with hexane. Filtration yielded 3.4 g of compound
16.

Step 3:
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pot assi um car bonate (6.80 g, 49 rnnol) and
2,5-di fluoronitrobenzene (7.17 g, 45 mol) in
wounb@oas@p si eve-dried toluene (120 ni)was hearet/UuSmben48349
reflux for 48 h. After cooling to roomtenperature,
the m xture was treated with ice-water and 10
extracted with Et OAc. Conbi ned extracts were washed
with water, dried over anhydrous MgSO, filtered and
concentrated under vacuumto a syrup, which was flash
chr omat ogr aphed on silica ged8 El ution with DCM
foll owed by DCM MeOH (98:2) yielded 4.5 g of conpound
15 as a red Syrup p-2A. Bl | Nzt 15 F N gOC 16
15 NH2 H A sgLutof c/gapound 15 (4.4 g, 12 nmmol ) in
war m DVF (2§ as diYutegowith EtOH (80 nL). The

16 Seldtieh was led in an ice-water bath, and to it

was added ha teaspoog7of Raney ni ckel paste (50%
wat er). The sultant mXxture was hydrogenated at 33

psi for 18 h. The spent catalyst was filtered off and
20As9utian of eermpeEsdcéhtleS el mmabrandhihinarbBhydiimidazole

(0% P Mol MAfLITHE 30, A ASA S oo 10
Solvgpewas sampyeduindarsecuam Thetresidde Wae thturatedtwittng$e HCI in an
PP a ; u aqy; idy resi i,ch

oo AR SHAUITES IR st OB Sao ) washea
with yateroabdrigd (ashydmust MgS@Q.MhM‘W@?&@@@ was filtered, and the
BSOS 0ont i o, 1N 9 s
hexang aichfilieied i@ provite $198 g pboempobuldg]7.5 nmol ) in
stepphydrous. THE (30 m -) was heated under reflux for 18

18

17 >

E
To a stirred mixture of compound 17 (1g, 2.25 mmol) and powdered NaOH
(0.185 g, 4.6 mmol) in MeOH (20 mL) was added dimethyisulfate (0.29 g, 2.3 mmol).
After stirring at room temperature for 1 h, the reaction mixture was partitioned
between water and diethyl ether. Combined extracts were washed successively with
5% aqueous NaOH and water, dried over anhydrous MgSO;, and filtered. The
filtrate was stripped of solvent in vacuo to provide 1 g of compound 28 as a glass.

Step 5:
LOQ
N)'\N NH
18 —» 4
S .
F

A solution of compound 18 (1 g, 2.19 mmol) and TFA (10 mL) in DCM (15
mL.) was stirred at room temperature for 18 h. The reaction mixture was

. concentrated under vacuum. The residue was partitioned between 0.5N aqueous

NaOH and diethyl ether. Combined extracts were washed with water and dried over



Sol vent was renoved under vacuum The residue was
triturated with 5% HCI in an 5 ice-water bath.

woOnewlakd2e solid was filtered, dissolved in Et@er(30d6/048349
m.), washed w th water and dried (anhydrous MySOH4).
The drying agent was filtered, and the filtrate was
stripped of solvent under vacuum The solid residue
was triturated with hexane and filtered to provide
1.98 g of conpound 17. Step 4: NiNN N BOC 17 -"~\
18 10 F To a stirred m xturggof conpound 17 (1 g,
2. 25 nmol) and povvdered NaOH (0.185 g, 4.6 nmol) in

anhyyﬁﬂ% AC?I{ R Al AIRIBY | S te RltkRe %&stnﬁpéd of solvent

er ‘sti rr| ng at roomtenperature for
under vacueattio pievide® $8 whsommouind theg a s¥tiReen wat er
Ste d diethyl ether. Conbined extracts were washed
SR Sccessi vel y with 15 5% aqueous NaOH and water, dried
oVED aamhmsnlstimsmoanmund 12(@d5 girk42immol sineankysirous DCM

5 0 i LBE iy SEmiRBhuiiAG e BRI sbeMipoganagass)
(0.062 g,>0.59mnfol )\ felveed by NdBIH(@po)r(0.32g( 1.5gmnol).9 Timeoeaction
i PR QYD i B Rl 525 M 1 2 G ionec
betweendehtN atjeeous) ulaOH andubCM.hd heem'gdue: exisagiawas toocaurated in

vacugbPEERIe (R RIERER vt MOtBre Sl Eo0Bh iR REFaphy on

10 snhca@él?élﬂn?ﬁ@%trPDUNdJSZéOfH E@R3Nd pﬂﬂ/lmtn@ltltbelsowﬁmhd as a glass

Dx vi d,
(1023} 08 B A rob S P B el b ButBtg 219 mon m
EtOAmwasunited Swthsa asaoytiarpof Stm)c @cidr (2&ngs, 0.2 €8 nsmibltin @tOAc. The
mixtuor]:a v%é’s'TB ulrcl,% in an( %e-lvsS/a r bath l““Drle)sultan?B@é%l%kﬂg V\P%Mlltered to

provide the maleate salt form of title compound. MH" 465

15 Example 6
Preparation of Compound 6A

yopels
-~ N N
N)'\N
F
6A
20 The title compound was prepared using the procedure of Example 5, step 6,

except that pyridazine-4-carbaldehyde (see W02002032893) was used in place of
2-aminopyrimidine-5-carbaldehyde. MH"* 450

Example 7
25 Preparation of Compound 7A



5 (20 m-) was added 2-am nopyri m di ne-5-car bal dehyde
(see W2002032893) (0.062 g, 0.5 mmol ), followed by
woOlBH(@eeY3 (0.32 g, 1.5 nmol). The reacti on RCXWUSREG6/048349
was stirred at roomtenperature for -5 days and was
then partitioned between 0.5 N aqueous NaOH and DCM
The organi c extract was concentrated in vacuo to a
solid residue, which was purified using flash col um
chromat ography on 10 silica gel, eluting with
DCM MeCOH (96:4) to provide thg title conpound as a
glass (102 ng). A solution of this free base form of
the title conmpound (0.215 nmol) in EtQOQAc was m xed
with a solution of maleic acid (25 ng, 0.215 mml) in

Et CAc. The mixtgyre? n a -wat er bat h.
The resul tant pr%\l pltaj, s filteke edlto provi de the
mal eate salt fog ¥l e compound. NHB5 15

Exanple 6 Prepa jon of Conpound 6A S,CH3 o N NN
0O F 6A 20 The t{tl g conpound was prepared using the
procedure of Exa 5, step 6, except that
pyri dazi ne- 4- cardpal dehyde (see W2002032893) was used
in place of 2-am nopyrim dl-;(}g 5- car bal dehyde. M+ 450
Exanple 7 25 Preparation of nmpound 7A WO 2007/ 075629

Step ACT/ US2006/ 048349 50 ,CHg OS/ N CO\ | NNH2 N
a 7A leep

0 — = \QOC‘\

Compound 20 was prepared from compound 10 and 2,5-dichloro-3-
nitropyridine using the method set forth in Example 6, step 1.

Step 2:
Compound 20 was converted into the title compound using the methods set

BOC 20

forth in Example 5, steps 2-5, followed by procedures from Example 4, steps 6 and
7.

MH" 481

Example 8
Preparation of Compound 8A

\/{ O ROPE

\/
F
8A

Step 1:



Cl NO 10 NI i NBOC 20 5 NO2 H Compound 20 was
prepared from conpound 10 and 2, 5-di chl or o- 3-
waoi2007opy2d di ne using the nethod set forth in Erampuise006/048349
step 1. Step 2: Conpound 20 was converted into the
title conpound using the nmethods set 10 forth in
Exanple 5, steps 2-5, followed by procedures from
Exanple 4, steps 6 and 7. M+ 481 Exanple 8
Preparation of Conpound 8A 15 NN F 8A Step 1: WO
2007/ 075629 PCT/ US2006/ 0483481 51 NO . N.~ NH N 16
31' 21 F A solution of triphenyl phosphi ne oxide (2.8
g, 10 mol) in dry DCE (15 was cooled to O Cin

an ice-water bath, and to it opwi se with

stirring, a sol ution of trlfl /@//g}rlde 0.85 m, 5

mol) in dry DCE (15 nl). N‘E(N prtfate Pormed and

the resultant mpg ure—was»stir at 0 C for O;

before adding a solution of linic acid ( .13, ,

2 5 rmol) and conpound 16 (O. 89, 2 mml) in dry DCE
al ong vvlthafewdrosof Et 3N. The m xt

wa% selqtnqnéef tgiphgnyiphgsphine Qﬁ'ﬂe (2:8<% H mmpghhin dry DCE (15 mL)

was b&ﬂnaartatow@ ith Qh ié8-WatePB&H, NG it Wﬁzs' afHand’\@ierw%%thth stirring,
basi f wth 5% aqueous_NaHCCS. gueous m xtu

a solitign ttr,a e @ahydrids ( mﬂ@ngpalaﬁn gry DCE (15mL). A precnpltate
5 formed, and the resultant mixture was stirred at 0 °C for 15 min before adding a

solution of picolinic acid (0.3 g, 2.5 mmol) and compound 16 (0.8 g, 2 mmol) in dry
DCE (10 mL), along with a few drops of EtaN. The mixture was stirred at 0 °C for 30
min, then at room temperature for 18 h. before pouring into water and basifying with
5% aqueous NaHCOQO3. The aqueous mixture was extracted with DCM. The organic
10 extract was washed with water and dried over anhydrous MgSQ,. Drying agent was
removed by filtration, and the filtrate was concentrated under vacuum to a dark
green syrup, which was subjected to flash column chromatography on silica gel,
eluting first with EtOAc-hexane (1:1) (to remove triphenylphosphine oxide), then with
DCM-7N methanolic ammonia (97:7) to provide a partially purified product. This
15 material was re-subjected to flash ¢chromatography, eluting with DCM-7N methanolic
ammonia (95:5) to provide 230 mg of compound 21 as a glass.
Step 2:
Compound 21 was converted into title compound using the procedure from
Example 5, step 6. MH" 496

20 Example 9
Preparation of Compound 9A

O N__ NH
Seaevsn
2 N x-N
NC
9A

25 Step 1
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10 extract was washed wth water and dried over

anhydrous MgSO4. Drying agent was renoved by
woibdaroasdzen, and the filtrate was concentrat edPamasr006/048349

vacuumto a dark green syrup, which was subjected to

flash col um chromat ography on silica gel, eluting

first with Et OAc- hexane (1:1i) (to renove

tri phenyl phosphi ne oxide), then with DCM 7N net hanol i c

ammnia (97:7) to provide a partially purified

product. This 15 material wag2re-subjected to flash

chromat ography, eluting with DCM 7N net hanol i c

ammoni a (95:5) tenpuide 230 ng of conpound 21 as a

gl ass. Step 2: ou d &1 was converted into title

i My the procéduBectrgm Exanple 5, step 6.

anple 9 Preparation of Conmpound 9A N NH2

N NC,9A, 25 St 1 007/ 07562 CT/ US2006/ 04834

S § Sed §RagSin o polper e ied TR ENGPhIne (8.0 g, 24
mmopdh)aTygmm DM c(ag Brhpheng Pchgag added (ESEAD%SE% %, (1 Emgh')ol)

I N an r.ous R = at was a . .
dropyRe Rt in g K ree ToIaKeY S tobnss SOaHion oyarcilkin of a
solution off W%ﬁ@%ﬂ@ﬁfé)@{bi;ﬂw@ﬁyld %@g@éﬂ 5Cttrllr5!ﬁal)3a¢|5@ |8J€3d1)% 99251n51mol) in

-cyano-4' - r oxybi en \ nmo a . .
anhy g USO8 Bk TS contnabalr s TRrjoverhanddbeirkgeton mixture
was @t?{féu bgﬁoc{rﬁfféwﬁiétraﬁmé fbiwa ﬂ'ﬁ?ﬂtsblizlgleﬂiﬁﬁltéﬁéll wgll§$emoved by
. stlirre a ro e er. ur. or . ns e
flratioly fPUON G BhESIE. by fitiete MESRPTGRHaRd 4ngeg vesuum. The
residoelvi/ésétregidmi \Fvithtﬂ.tBN&a?mtmitﬂﬁ@S{ and GCNN @ad [\tgg?"éﬁméant emulsion
e r.esi aue S rea . agueou an

was P15 provide B H4saeble-ahesen The RUSHIG ausbas geparated and
washeidowitil ?végm dgma&ﬁiygr@?ﬁ@s?ﬁ%dgﬁlwghc Ty gltraté\Was

Sepa e an wasne W, walt er , rl1, n ro
concRRalet FAAGERaAS PRAUIC A Yiecaus faaifie biah e ash
chromBttjraphRed om difcPgel i BRitRnUVEEs OCMNRSIHed R Bigdf ¥dhpound 22.

fl as
Step 2:

Compound 22 was converted into the title compound using the procedures
from Example 5, steps 5 and 6. MH" 386

Example 10
Preparation of Compound 10A

F
PUSRCTE!
NN P N xn NH,
n—

10A
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chr omat ogr aphed on silica gel. Elution wth DCM

yielded 2.81 g of conpound 22. Step 2: 15 Conpound 22
woasrogmeerted into the title conpound using tRET/US2006/048349

procedures from Exanple 5, steps 5 and 6. M{' 386

Exanple 10 Preparation of Conpound 10A F F3C F O N,

~ NI N~ NNH2 r- N 20 N 10A Step 1: N'N O 10

-~ Cl NN BOC 23 NO2 H W 2007/075629

PCT/ US2006/ 048349 53 To a stirred, ice-cooled mxture

of 4,6-dichloro-5-nitropyringdine (5.30 g, 27.4 nmol)

and K2CO3 (7.56 g, 54.8 mmol) in THE (60 nlL) was added

slwleystm@phsawaledoﬁmgf@@ﬂm@ d@hldﬁo%h{(ﬁﬂlnmhm@@ 309, 27.4

) a8 W58 b SR ) o T e L kg ot ey a solution
of coh@&otmd 10NA T‘MF %0 (Tﬂ_() &éﬂ-ﬁo MI@S%@%QU!@%%M&@A@% stirred at 0

|tered, and | ayers of the filtrate were

fi
°Cc fogép'a{ Thereacting raleftwsww H’jﬁiﬂ traatecbmth RGU(6R mh) and water (20

S 0.
mL). ﬁfs%ﬂfbl@‘?ﬁ%ﬂeg?ll %s%réégﬁ%ﬁee %?Pgwﬁhﬁg%g%g@e%%rated

The aque@w%wy&ﬁwa&@ﬁm@fiw agegendpartionof r(éé)l Mky Combined
emaws%wrévé st?n@dusﬁhﬁ‘ emhgggp ﬁhg%@@&@% drswnggow filfered and

oun
concgntrgtsﬁd undﬁgéacuwns%hed esidugpvas pwnﬂe@usw flash phq'f;pmatography,
eluting with DCM-EtOAc (8:1) to provide 9.82 g of compound 23 as a bright orange
solid.

Step 2:
~ o)
NZN ™~
23 ——= ' O \EVN
2

To a solution of nitro compound 23 (11.5 g, 25.5 mmol) in EtOH (250 mL)
was added 20% palladium hydroxide-on-carbon catalyst (1.5 g), and the resultant

24

mixture was hydrogenated for 16 h on a Parr shaker apparatus at an initial pressure
of 40 psi. Catalyst was removed by filtration, and the filtrate was concentrated under
vacuum to provide a dark gray solid, which was triturated with EtOH. Filtration
yielded ~7.9 g of compound 24 as a gray solid deemed sufficiently pure for use in
the next step.

Step 3:
Y O
~ ) N
Y 25
‘Cst

To a stirred solution of compound 24 (5.0 g, 13.0 mmol) and EtzN (3.6 ml,
26.0 mmol) in DCM (50 mL), maintained at 0 °C in an ice-water bath, was added
slowly via dropping funnel pentafluoropropionic anhydride (2.66 ml, 13.6 mmol). The
resultant mixture was stirred at 0 °C for 1 h, then at room temperature for 16 h. The
reaction mixture was concentrated under vacuum, and the residue was flash
chromatographed on silica gel, eluting with DCM-2N methanolic ammonia (12:1), to
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NH2 H BOC 24 To a solution of nitro conmpound 23 (11.5
g, 25.5 mol) in EtOH (250 nL) was added 20%
weoabd7adsaam hydr oxi de- on- carbon catal yst (1.5 gPCTAS2006/048349
the resultant 15 m xture was hydrogenated for 16 h on
a Parr shaker apparatus at an initial pressure of 40
psi. Catalyst was renoved by filtration, and the
filtrate was concentrated under vacuumto provide a
dark gray solid, which was triturated with Et OH
Filtration yielded -7.9 g &4 conpound 24 as a gray
solid deened sufficiently pure for use in the next
' Yz wi solfd, ofAeNEL:N, but
PO P B B P ot 5a o o B
sufficieptly pureIfpr uae iEtiEnest ¥ep, 26.0 mol) in DCM (50
), maintained at 0 Cin an ice-water bath, was added
‘gﬂl£$omdy Vi a dropplng funnel pentafluoropropionic

anhydri de The 25 resul tant
mxturewa S|rr at O for then at room

25 ten”perature,{,ONl reactlon m Xt ure was
concentr at ed’ er vacu and the resi due was fl ash
chr omat ogr ap d’;,nsilicé gel, eluting with DCM 2N

met hanol i ¢ amibnia (12:1), to WD 2007/ 075629
PATS o0 Afixtwe &4 eonipbumdd®s (& 00. 31 193 oh mobngrod) BEat@Es asagent
cont a

b lid o
7o A BP0 8 AT Haq oo for 10 . The
reacttEB(h‘l&ttFrel\iZ/ascpouM obfo ice (~-804g) and was I24sified o pAH 10 by slow

add't'ggp:ﬂ?%g/ e ur S IQ?Qf—f;% ﬁ#nﬂﬁi (lgﬁgﬂﬁg%{g%]eﬁ[ﬁ?@ thﬁrﬁlCM (2 x

200 nalc). ot):oﬁﬁﬁnedtbxﬂnastslweteﬂraaheﬁ@vlth bone {600 mlDhand dried over
anhycifgg%t Ogﬁo%ﬁﬁﬁ%gﬁéng\? %%ﬁe%}i oan'aC &ve(f Iﬁ'gtgzva%%quﬁggec‘d of solvent
under vacuum. The residue was flash chromatographed on silica gel, eluting with
DCM-2N methanolic ammonia (12:1), to provide 2.84. g of compound 26 as a yellow
solid.

Step 5:

F
FaC{-F O\E’\ Z>N BOC
|
26 T NN NS
H

ZﬁLN 7

N

N

A solution of compound 26 (200 mg, 0.484 mmol) and N-BOC-2-
aminopyridine-4-carbaldehydealdehyde (see W02002032893) (129 mg, 0.581
mmol) in DCM (10 mL) was stirred at room temperature for 1 h before adding
NaBH(Oac); (205 mg, 0.968 mmol). The resultant mixture was stirred at room
temperature for 16 h, and was then washed successively with 1N aqueous NaOH
(10 mL) and brine (10 mL). Combined extracts were dried over anhydrous MgSO..
Drying agent was filtered, and the filtrate was stripped of solvent under vacuum .
The residue was flash chromatographed on silica gel, eluting with DCM-2N
methanolic ammonia (20:1), to provide 315 mg of compound 27 as a yellow solid.
Step 6:

To a stirred solution of compound 27 (300 mg, 0.484 mmol) in anhydrous
DCM (8 mL) was added TFA (2.0 rnL), and stirring was continued at room
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addi ti on of 50% aqueous NaCOH. The al kaline m xture was

extracted with DCM (2 x 200 nmL). Conbi ned extracts
woro@/mshed with brine (100 m-) and dried ovecTA82006/048349

anhydrous MgSO4. Drying agent was filtered, and the

filtrate was stripped of solvent wunder vacuum The

resi due was flash chromat ographed on silica gel,

eluting with- DCM 2N net hanolic ammonia (12:1), to

provide 2.84 g of conpound 26 as a yellow 'solid. Step

5. IF CY Ncr NNBGC 26 -553CFH N 27 15 NJ A

sol ution of conpound 26 (200 ng, 0.484 mmol) and

tempbratke for 2] Wfééiitl@ﬂ nﬁn@@fehaégahm&amﬁftydm (1$ﬁﬁ1L) and treated

W)2002032893) (12 I%p DC@ é\ﬂg
with i} () '&‘!XtPE?bﬁf F‘éﬂﬁ%’?tﬁ@tﬁpé\wﬁ@ Hiand water ,L,@yer s Were
sepamgﬁ(éﬁ&}ﬁe éagéoﬂg ph%s%ﬁ/@aé’@?irécteﬁhﬁltlﬁ WM’;}(@%LW Yomisined

was stirred room 20 t eraturef

organig @ﬂfﬁﬁiﬁh\éar% daeéﬁevamhym% Mg Ry f@s&d Rla@qonefotrated under
vacuifin) ﬁﬁ’@ﬁ@%ﬂﬂé m(é'sogﬂﬁﬁed G@ﬁ%‘ MRsh SponRetbgrasiye éiht'ilﬁjjwuth DCM-2N

over rous %s!% gent was fil tere
methaneli¢ arrtmcamle 81 te ppcp\éde df7 pwfithe Jfﬂ?eba%%&rmrpf the title

comp-["m?mdr %é@éﬁﬂ@éolﬂ'@& Qoﬁ@r Grmi feE MR8 d%s'_dl\Fé%! ﬂ:eEtOH (0.5

ng w hanol i ¢ anmoni a 1),
mL), rsn wwqies@mgongvaﬁ aedﬁganaielczac'asﬁé na| Zm)s di heoreSUEent solution
r ,g,:a@@)

was %r%n@at&[‘l’ ”?."ﬁédéﬁhﬁﬁ? gﬁi rididiie Wasctgym Q@ngﬂéggfd% i MY provide
the b(szn@leam)saltaf@mf title ﬁ@nmynd@ﬁam eddwhite selich MU 520

2007/ 075629 PCT/ US2006/ 0 tenperature for 2 h.

The reaction mxture vvasé%’i‘l%‘@ﬁéﬁwth DCM (10 nL) and

treated with a 1PtepamtipngfGampodundddhkent r at ed

NHACH and water (6 Layers vvere separated, and

t he aqueous phase ct@d (8 rrL)

Conmbi ned organic ex drled ovgr anhydrous

MySM, filtered and e X uum The

resi due was purifie | ng flash chromatography,

eluting with DCM 2N rethanolic amonia (16:1), to

provi de 175 ng of the ’(ee base formof the title

11A

Step 1:

F
oo
8 O,N F ~BOC

To a stirred mixture of potassium terf-butoxide (11.8 g, 105 mol) and
compound 8 (22.5 g, 110 mol) in terf-butanol (150 mL) at 50 °C was added 3,4,5-
triffluoronitrobenzene (18.0g, 102 mmol) in one portion. The resultant mixture was
stirred at 50 °C for 16 h. The reaction mixture was cooled to room temperature,
diluted with ether (400 mL) and treated with water (250 mL). Layers were
separated, and the aqueous phase was extracted with a second volume (200 mL) of
ether. The combined extracts were washed with brine (200 mL), dried over
anhydrous MgSQy, filtered and caoncentrated to a residue which was purified using
flash chromatography, eluting with EtOAc-hexanes (1:4), to provide 33.2 g of
compound 28 as a light yellow solid.
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conmpound as a creamcolored solid. This free base was
dissolved in EtOH (0.5 nL), to which solution was
weadded7sabei c acid (75 ng, 2 eq). The result anPCT/US2006/048349

solution was concentrated in vacuo, and the residue
was crystallized fromEOH to provide 10 the
bi s-mal eate salt formof title conpound as an
off-white solid. MH 520 Exanple 11 Preparation of
Conpound 11A F N QN ol FNNNHR ~ 11A 15 Step
1:. F 8 --~ 02N I i FN BOC 28To a stirred m xture of
potassiumtert-butoxide (11.8 g, 105 nol) and

Step @onpound 8 (22.5 g, 110 nol) in tert-butanol (150 nl)
at 50 C was added 3,4,5- 20 trifluoronitrobenzene
(18.0g, 102 Dl ) g none portion. The resultant
m xture vvasr\g’ii athi 50 C for 16 h. The reaction

28 npixture OF e temdferature, diluted vvith

ether 400 %@andtreate with water (250 ’{g ers
troRMPAUNG #8G0 Pnds S Mol 00 mL)-
THF mdd]nﬁ_)&iﬁéé)aadéelmﬂféﬂem@smf sILﬁ‘ WwatE'?em bam& the

extract's were washed ‘'wth brine . dried over
resultant gabdureouas ydogensted &relf arfw ac!’rﬁ,réﬁ akegpparajus at an initial

presé&é'd?% W& ahataRast Ay rfe‘n%\/é{f b?gﬂtréticfhsﬁ‘nd washed with EtOH. The

chr onat ogra phy, “el uti ng hexanes (1:4), to
filtratgand washngs vger@fcoraemmrad ggngenizatedqHidsy, Sfacsm, and the

remdﬁ@'vl/é’s Egm@@@%&@%%gcﬁ%é@%%@% wif Et@f/ﬁ‘dlhaxgnes (1:1)

To a solution of nitro conmpound

to prcz\edeg@ ® 9of eampowngRP asamyitle saish ni) -
Step 3:

» — O lcuell
NOZ

A mixture of 2-chloro-3-nitropyridine (3.95 g, 25 mmol), compound 29 (8.20g,
25 mmol], K2CO;3; (6.90 g, 50 mmol), palladium acetate (224 mg, 1 mmol) and BINAP
(622 mg, 1mmol) in toluene (80 ml.) was heated at reflux for 16 h. The mixture was
cooled to room temperature and partitioned with EtOAc (300 mL) and water (150
mL). Layers were separated, and the aqueous phase was extracted with a second
portion of EtOAc (100 mL). Combined extracts were washed with brine (150 mL),
dried over anhydrous MgSOy, filtered and concentrated under vacuum. The residue
was purified using flash chromatography, eluting with EtOAc-hexanes (1:4) to

provide 9.23 g of nitro compound 30 as a bright orange solid.
Step 4

’ —*Qﬁjh

NH,

To a solution of nitro compound 30 (9.20 g, 20.4 mmol) in EtOH (50 mL)-THF
(200 mL) was added Raney nickel (2800; slurry in water; 3.0 g), and the resultant
mixture was hydrogenated for 16 h on a Parr shaker apparatus at an initial pressure
of 40 psi. Catalyst was removed by filtration, and washed with EtOH. The filtrate



10

15

20

25

THF (300 nL) was added Raney nickel (2800; slurry in

water; 10 g), and the 5 resultant m xture was
woydrragenat ed for 16 h on a Parr shaker appar aPds/UaR00an048349

initial pressure of 35 psi. Catal yst was renoved by

filtration and washed with EtOH. The filtrate and

washi ngs were conbi ned and concentrated under vacuum

and the residue was purified using flash

chromat ogr aphy, eluting with Et OAc- hexanes (1:1) to

provi de 26.8 g of conpound 287.3s a white solid. 10

Step 3: F N29 - 1 NIl i F BOC 30 NO®2H A m xture of

and \ga@ﬂnggg Qvé?reruz%msmépl %d&«goclgger&gatgd &ﬁieﬂmo lchum; eifeoedresidue was
pu"flﬁawgé{m 8%?'3&@{%@&%9@%@?'@%3} ggagcé\%ﬂﬁes((éiﬂé tqprovide
6.02 % dT'EUn}Ilpd)@né ghuaDg rbdQolid shifffdentieplirtiottusesihltH ekt step.
6 h. The m xture was 15 cool ed t'o roomtenperature
StepPid partitioned with Et OAc (300 nlL) and water (150
m.). Layers were separmated, and the aqueous phase was
extracted with Cc jon of EtOAc (100 ni).
Conbi ned extra t\SIV\Bﬁ\Z;EaSEeq\II'V\Hh brine (150 nL),
3y Oried—ewer @m oy Mgs&, “fiTeeced3dnd concentrat ed
under vacuu e r'esi due  was purified using flash
chromat ography© el uti ng with Et OAc- hexanes (1:4) to 20
Priey A dgindd2didur oﬂd:él’hgoﬁ ﬁamu%f's@@, 95 Mol RindOEBRYE .66 m,
~soI|<§._ Séﬁlp 4 F i NO 30 F~ 31 NH2 H To To a )
7.15 gynabiin M G0 mb).corbiRgdRE Q o 30 ag icevaterksinh, was added in
smallfhéitlons @-pleblinbii cHigfd: Rl rotiforids ed2By) v1 Hneikel). The reaction
and t he resul_ta&&

. 2800; slurry. i ter; 3.0 , . t 25
mixtuyE s i Wiy RS EDisal orabried PucseSsiely Witk ik aetisous NaOH
(20 nﬂ@p@wbnﬁegtzoaﬁu,rartédadmérreﬁﬂwr@u@Mgkﬁbp,smteré‘@taﬂhy@dncentrated
was renove b% ,;;dlgtrat on, and washed with Et OH.

= The .
undef vagcyum. e napilpsirehigmaingraped on stlicage, eluting with

EtOARIREXAIISs (BA T 16 pFEViNeD. 20 ¢ SORSAPbLAE 2 s d8ighY B E8lid.
and the residue was A

Step 6
\ \N .
¢ &
32 N“ N F
CN 33

Concentrated H>SO4 (1 mL) was added to a solution of compound 32 in EtOH
(5 mL). The reaction mixture was stirred in an oil bath maintained at 85 °C for 20.5
h, at which time a second portion of concentrated H,SO,4 (1 mL) was added. Stirring
at 85 °C was maintained for an additional 19.5 h. The mixture was then cooled to
room temperature, treated with 50% aqueous NaOH (25 mL) and extracted with
DCM (2 x 20 mL). Combined organic extracts were washed with brine, dried over
anhydrous MgSOQs,, filtered and concentrated under vacuum to provide crude
compound 33, which was purified using flash chromatography, eluting with DCM-2N
methanolic ammonia (12:1) to provide 150 mg of compound 33 as a cream-colored
solid sufficiently pure for use in the next step.

Step 7:
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purified using flash chromatography, eluting with

Et OAc- hexanes (1:1) to provide 6.02 g of conpound 31
weao@/wsd9sol id sufficiently pure for use in tREeTNSXW06/048349

step. Step 5: FO jtx NFBOC 33 32 NHH5 o To a

stirred m xture of conpound 31 (2.50 g, 5.95 nmol) and

Et3N (1.66 m, 7.15 nmol) in DCM (30 nL), nmaintained

at 0 Cin an ice-water bath, was added in snall

portions 2-picolinoyl chloride hydrochloride (1.28 g,

7.15 mmol ). The reaction mgBure was diluted with DCM

(20 rnL), washed successively with I N aqueous NaCOH 10

( 28oMpoLMAB D Watecdriferigd mtcS*fHé?ﬁtlé’EShp%iJWﬁé’iH% g8 Hures of

filtered and concentrated under vacuum The reésidue

Example 10..38p¢ & anshBodfdphdd on silica gel, eluting with

Et QAc- hexanes (3:4), to geuhae 2 70 g of conpound 32
as a light tan solid. Ste_G‘g_N'SZ NN F NH tN 33 15
Concent r at ed stoPr(emamt)onmf&adwndo%Asol ution of

compound 32 in Et(]—| (5 nmg. The reaction m xture was

stirred in an oil h:rml ne at 85.C for 20.5 h,
at which tine a se ncé}t at ed H2S04
St

(1 nm) was added. ,qpial ned for
an additi onal 19.5 M he mxture vvas then cool ed to
roomtenperature, tr atenl w th 50, x aqueous NaOH (25
nm.) and extracted w »0 DcM (2 x 20 m). Conbined

organic extracts were washedgith brine, dried over
anhydrous MgSO4, filtered and concentrated under
vacuumto provide crude conpound 33, which was
stepPpri fied Lising flash chromatography, eluting with
2N et hanol i ¢ anmoni a (12 1) to provide 150 ng of

conpound 33 as a cream color solid sufficiently
pure for uselnth @Step? WO
2007/ 075629 PCT/ US

FaCyNH H 34
O
To a stirred solution of compound 31 and EtzN (2.0 mi, 14.3 mmol) in DCM

(40 mL), maintained at 0 °C in an ice-water bath, was added trifluoroacetic

anhydride (1.15 g, 8.58 mmol). The reaction mixture was concentrated under
vacuum, and the residue was flash chromatographed on silica gel, eluting with
EtOAc-hexanes (3:2), to provide 3.56 g of compound 34 as a red foamy solid.

@tt

s

34
\ g
Compound 35 was converted into the title compound using the procedures of
Example 10, steps 4 — 6. MH" 505

Example 13
Preparation of Compound 13A
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58 Compound 33 was converted into the title conpound
usi ng procedures of Exanple 10, steps 5 and 6. M+
wo2007/0E3@aopl e 12 Preparati on of Conmpound 12A PETRK2066/048349
NNNFNHa IV512A Step 1: F Ni FN O 31 F3C-
NH HBOC 34 0 10 To a stirred solution of conmpound 31
and Et3N (2.0 m, 14.3 nmol) in DCM (40 ni),
maintained at 0 Cin an ice-water bath, was added
trifluoroacetic anhydride (1.15 g, 8.58 nmol). The
reaction mxture was concentsgted under vacuum and
the residue was flash chronmat ographed on silica gel,
eluting with EtOAc-Rexanes (3:2), to provide 3.:56 ¢

of conpound 34 as a foany SO|Id 15 Step 2 F FF F
ONFtIN~NH 34 N 3p , onverted into

ou
the title corrpound ce ur { Exanpl e
gatl on of

10, steps 4 -
Conpound 13A V\D 2007 73 629 PCT/ U82006/ 04834

\J
13A
Step 1:
=~ "N o
Y enen
2 — A UNH H 35

F O
A solution of diamine 12, 3,8-difluoropicolinic acid (1.14 g, 7.16 mmol), HOBT

(1.32 g, 9.75 mmol), EDC (1.86 g, 2.75 mmol) and DIPEA (5.0 ml, 28.7 mmol) in
DCM (50 mL) was stirred at room temperature for 16 h. The reaction mixture was
then washed successively with 1N aqueous NaOH (30 mL) and brine (30 mL) and
dried (anhydrous MgSQ4). Drying agent was removed by filtration, and the filtrate
was concentrated under vacuum. The residue was flash chromatographed on silica
gel, eluting with EtOAc-hexanes (3:4), to provide 3.30 g of compound 35 as a

brownish solid.
Step 2:

v ,NOI\'\
C 36

A stirred mixture of compound 35 (800 mg, 1.52 mmol) and ethylene glycol (8
mL) in a sealed glass pressure vessel (Chemglass) was heated at 120 °C for 16 h.
The reaction mixture was allowed to cool to room temperature and was then
partitioned between EtOAc (50 mL) and water (40 mL). The aqueous layer was
extracted with a second volume of EtOAc (30 mL). Combined extracts were dried
over anhydrous MgSQ,. Drying agent was filtered, and the filtrate was stripped of
solvent under vacuum. The residue was flash chromatographed on silica gel, eluting
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50 FePJ] O NZZ N FN~NH2 13A Step 1: NOkz, FN

N. i N 12 i"\ NHHBOC 35 5 F o A solution of
wdizeomionss242, 3, 5-difluoropicolinic acid (1.14 gCTIS196/048349

mmol ), HOBT (1.32 g, 9.75 mmol), EDC (1.86 g, 9.75

mol ) and DIPEA (5.0 m, 28.7 mmol) in DCM (50 ml-)

was stirred at roomtenperature for 16 h. The reaction

m xture was then washed successively with I N aqueous

NaOH (30 m-) and brine (30 m-) and 10 dried

(anhydrous MgS™). Drying aggmt was renoved by

filtration, and the filtrate was concentrated under

with é/afewad afwém%m@mémfdn@s@oehww o8 ?Ri\ﬁ&’e on mg of
(0]

|ca gel eluting with Et OAc- hexanes

COTT‘HS’MS‘Q bg'@t&‘.ﬁ"%f?ﬁ@LMQO% as a brownish solid.
Step 8! gtep 2: F FNO335NN NNBOC tXN36 15 A stirred
mxture of conpound 35 (800 ngy, 1.52 nmol) and
et hyl ene gl jyicol (8 m-) in a sealed glass pressure
vessel (Ch '\f\ss) was heated at 120 C for 16 h. The
reaction rg wed to cool to room
t enper at ur e a@ng t Hpartitioned between Et OAc
36 (50 m-) an ter (40 nL}, The aqueous |ayer was 20
extracted with M second vol ume of EtQAc (30 ni).
Conbi ned extracts were dried over anhydrous SM4.
Dy aglisngdraolukien of compedndaifi(3 Henid, (0.4 1 exwgb in anhydrous

DO el HEANs SRS NBSHH TS R eR 4o
temperature for 16 h. e rpeactlon mixture was dlluted With DCM (10 mL) and
treated with a 1:1 (v/v) mixture of concentrated NH,OH and water (6 mL). Layers
were separated, and the aqueous phase was extracted with DCM (6 mL).
Combined organic extracts were dried over anhydrous MgSQ,, filtered and the
filtrate concentrated under vacuum to provide 167 mg of compound 37 as a white
foamy solid.
Step 4:

Compound 37 was converted into the title compound using the procedures of
Example 10, steps 5 and 6. MH" 514

Example 14
Preparation of Compound 14A

LN -

N /N
Cl
14A
Step 1:
NO; NO,
- NHz e

a- ~=N 38 o ~=zN 39
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WD 2007/ 075629 PCT/ US2006/ 048349 60 wth a stepped

gradi ent of DCM acetone (20:1 -> 6:1), to provide 210
wogoario7seeenpound 36 as a |ight yell ow foany sobPCTUSBi06048349

3F X NOFNN-NH 36 37 t-N5 To a stirred

solution of conmpound 36 (210 ng, 0.414 mmol) in

anhydrous DCM (4 m-) was added TFA (1.0 rril), and

stirring was continued at room tenperature for 16 h.

The reaction mxture was diluted with DCM (10 m -) and

treated with a 1:1 (v/v) mxg¢re of concentrated NHAOH

and water (6 nL). Layers were separated, and the

aqtéﬁ@‘éﬁrr@@s%ﬁu%oﬂ’érf Behye Aitkitd (Biﬂ@%l ﬁ68‘-r)1m01 and anhydrous
Conmbi ned organic extracts were dried over ﬁorous

Cu(lgs€50.0rg.| 362 eamahidn Q&CN (590 mlo, me@w%aé ufidayas added 2-
amlnﬁ‘[Sﬁ‘H:—UHIES\'(S 3. ﬁﬁﬁgeggeﬁé%&%p% ﬁgggg%%l%o%n%ég@ bb?r 30 min. The

soll _ was ‘converte
mixture éunnetdl feormmwmmh eshrggvr, leedogas evoludionovas obsEwedp| Stirring at

70 °Cé09/as %@ﬁ&%ﬂ%ge ELﬂ\IMﬁ? 5%%:@?%9@6\@? 5&%‘& %twdopﬁar‘?{loned
betwue)z 200 aqiieRus \HE) (480 mL3andidiethy gther (1 1). Layers were separated,
and the aqueous phase was extracted with EtOAc (5600 mL). Combined extracts
were washed successively with 20% aqueous HCI (200 mL) and brine (300 mL),
dried over anhydrous MgSOQy, filtered and concentrated under vacuum. The residue
was flash chromatographed on silica gel, eluting with EtOAc-hexanes (1:4), to
provide 17.3 g of compound 39 as a yellow 0il, which spontaneously crystallized
upon standing at room temperature.

Step 2:
Clu N o
U ¢ ¥ e g
NO, H

A mixture of pyridine derivative 39 (15.0 g, 78.1 mmol), compound 10, K,CO3
(21.5 g, 156 mmol) and KI (1 g) in toluene (200 mL) was heated at 110 °C for 8 h.
The mixture was cooled to room temperature and partitioned with DCM (500 mL))

BOC 49

and water (400 mL). Layers were separated, and the aqueous phase was extracted
with a second portion of DCM (300 mL). Combined extracts were washed with brine
(250 mL), dried over anhydrous MgSQ,, filtered and concentrated under vacuum to
provide 35.3 g of compound 40 as a dark red solid.
Step 3:

Compound 40 was converted into the title compound using the following
sequence of procedures: Example 11, steps 4 and 5, followed by Example 13, steps
2 and 3, followed by Example 10, steps 5 and 6. MH" 512

Example 15
Preparation of Compound 15A

(@)
N Z N
Wspo¥s
(;’ CHj
15A
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WD 2007/ 075629 PCT/ US2006/ 048349 61 To a stirred
solution of tert-butyl nitrite (55.2 m, 466 mmol) and
wanbydrsas Cu(l1)Cl 2 (50.0 g, 372 mmol ) in CHRCNUSRD6/048349
m.), maintained at 70 C, was added 2-
am no- 5-chl oro- 3-ni trobenzene 38 (53.6 g, 310 nmol)
portionwi se over 30 mn. The mxture turned from
greenish to brown, and gas evol uti on was observed.
Stirring at 5 70 C was continued for- 16 h. The
reaction m xture was cool ed gpd partiti oned between
20% aqueous HCI (400 m-) and diethyl ether (1 1).
Layers were separated, and the aqueous phase was
extracted with Et QAc (500 nm.). Conbi ned extracts were
Stebyashed successively with 20% aqueous HCl (200 i) and
brine (300gt), dried over anhgedgous MySH, filtered
/ﬁnd concenfilf ated under vacu esi due 10 was
K,fN\ash ehrﬁﬁ%@aph—eﬂ—ﬂh Sj a eluting with
t BRC hexa ng to pr gllﬁ“’béeg)a)f conpound 39
4Ls a yel | o2oi [, which spont ane sl y crystallized
Upl@a%’oﬁitﬁljrﬂ@f NIBOQﬁﬁi{!ef?ﬁﬂﬁéaﬁU(@B goRems 31m67|) é\d\hJa\éelylpyndme

N NO2 30C 40 15 A m xture_of di ne
42 (23 01 1815 Tanalh N SKt2GH0h (15 Midycreca iR ATOR s (05 20.6
mmo()@nc539 mé@@umlévéb" dakbr (stlrrﬂn}'g atrobf t@ﬂﬁefa‘%@% Uhdér N2 for 2h

oheat ed at 110 C for he m xture was cool ed

and atcﬁq ol @é\%@r&mrtseamadw&rwa&; coptad tg roPDAMPSIRIUE.- )
Na(omttqss\ﬁt(arg §4@94rﬂa}nolk-§)’i8r(§ld‘ﬁ@-l R85 FhEPwerdddHBA. The mixture

gqueous p ase was extracted a second lEIOI‘tI on of

was WC{ gbram temegraiune yneer Nedes 74k r SatysateshNaGOprARGOUS
solutid? W3S @dakd to ‘iﬁé PRixQI toFBMIARE lé%h&’.g ﬁ%"ml)&hré Wa%c’lh@ﬂ iltered

concentrated under vacuumto row
througBrRsUtmdna Eale s FRUPEIP A th CHY, dedoves M soncentrated
in va&mnc aRYuUrdidd W¥ifg tfuaghtdhtrb.%a&%\%%gxo %}éﬂg 0 8%f 43.

| owm ng sequence of procedures , steps
.ﬁp_z.and 5, followed by Exanple 13, steps 25 2 and 3,
foll oned by Ewgnple 10, steps 5 and 6. M+ 512 Exanple
15 Prep I’l»Q'f Compound 15A 0 N~ N

43 ——= L_NH 44
To a solution of 43 (3.0 g, 10.3 mmol) in DCM (60 mL) was added 4N HCI in
1,4-dioxane (15.4 ml, 61.8 mmol). The mixture was stirred at room temperature for

20h. The solvent was removed in vacuum to give 3.6 g of crude 44.
Step 3:

To a solution of 44 (0.66 g, 2.2 mmol) in DCM (20 mL)were added biphenyl-
4-carboxylic acid (0.42 g, 2.0 mmol), DIPEA (1.75 ml, 10.0 mmol), and PyBOP (1.04
g, 2.0 mmol). After stirring at room temperature under N for 20h, the mixture was
extracted with DCM and saturated aqueous NaHCO3;. The combined organic layers
were dried over Na;SOy, concentrated in vacuum, and purified using flash
chromatography to give 0.7 g of the title compound. MH" 372

Example 16
Preparation of Compounds 16A and 16B
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ON CH3 15A WD 2007/075629 PCT/ US2006/ 048349 62 Step

1 OCH3 ~ HONCN (DN. BOC 41 42 43 To a solution of
wORBOO pi2per azi ne 41 (3.8 g, 20.6 nmol) and PCT/US2006/048349

4-acetylpyridine 5 42 (2.0 g, 16.5 mml) in

Gl CH2CH2Cl (15 m -) were added Ti(OPr)4 (5.9 g, 20.6

mmol ) and 3 nol ecul ar sieves. After stirring at room

tenperature under N2 for 2h and at .60C for anot her

2h, the m xture was cooled to roomtenperature,

Na( QAc)3BH (4.9 g, 21.4 mmol gzand CLCH2CH2Cl (85 nl)

were added. The m xture was stirred at room

for ) _SatLFra Q ous_ N
t e mxturdl tg ‘ N e )
51 NHbtered NtP celYte; NHz

t he flltrr&Le was t,r act ed vvlth »"éd over 1em
Na2SM4, con@@'ﬁtrat§ i n vacuum anolmpurl fied using
Stepfl:ash chromat ography to give 3.0 g of 43. Step 2: CH3
N43"_|NsONH4415ToasI of 43 (3.0 g,
"ol ) in DM (60 ) a 4NHCIin
onc ¥ di oxane (85, 4"r—r1—"6]o|8c, , ?
stijfd ed at roomtenperature for 20h The SO Q/ent was
renobved in vacuumto give 3.6 g of crude 44. Step 3:
TA mixtirataf ginenbl 48 (0B166, 50 ranol)npipgridinoCEV .020g,n5.0)mmol),

1B IR et £ T P ofind 7

7.0 nﬂnOI)rmm ptirratitfer 12th atrioogn &mpemtutenbe acacion misturé@vas

. d t
subiekfte $9oyedBe T UADAHFASKE 1 Lo B, grgpatoarapny
(DCM) to produce 0.36 g of compound 46 as a colorless oil.

Step 2:

F\= o |
— QG
46 \(m N\BOC 47
OH

A solution of 2-bromo-5-fluoropyridine (0.29 g, 1.63 mmol) in toluene (6 mL)

was added slowly to a solution of n-BuLi (2.5M in hexanes; 0.7 ml, 1.75 mmol} in
toluene (10 mL) cooled to =78 °C and the mixture was stirred at —78 °C for 30 min.
A solution of aldehyde‘46 (0.36 g, 1.16 mmol) in toluene (5 mL) was added and the
reaction mixture was stirred at -78 °C for 2 h. It was quenched with AcOH at —-78 °C

and diluted with water. The product was extracted with DCM and the organic layer
was dried over NaS0O,. Purification by flash chromatography (0—1% MeOH/DCM)
provided 0.30 g of alcohol 47 as a yellow oil.

Step 3:

E o
" — O
N T “Sgoc 48

To a solution of alcohol 47 (0.30 g, 0.74 mmol) in DCM (6 mL) was added
saturated aqueous solution of NaHCO3; (0.75 g, 0.89 mmol) and NaBr (0.004 g,
0.037 mmol). The mixture was cooled to 0 °C and TEMPO (0.001 g, 0.007 mmol)
was added followed by 0.7 M (2.5 ml, 1.48 mmol) commercial bleach (NaOCI) in

portions over 15 min. The reaction mixture was stirred at 0 °C for 30 min and it was
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were dried over Na2SO4, concentrated in vacuum and
purified using flash chromatography to give 0.7 g of
woOheo7iorsd2e conpound. MH'* 372 25 Exanpl e 16 Prepamaki06/048349
of Conpounds 16A and 16B WD 2007/ 075629
PCT/ US2006/ 048349 63 F f~ ONF I~ il O N ONH2 NHN' Owe
16A MO N 16B Step 1: OH~ Ol OHC' + 8 OHC N BCC
46 45 A m xture of phenol 45 (0.61 g, 5.0 nmol),
piperidinol 8 (1.00 g, 5.0 mmol), 5
(azodlcarbonyl)dlplperléu,ne (1.77 g, 7.0 mol)
and tributyl phosphine (1.74 , 7.0 mmol) was stirred
quentfféd W' hrét@@@c{)ﬁ&r“sﬁ@é}gzﬁa SI6t6?2TheqtonliKt Was iftcted

ecte tO aqueous wor QAc extraction,

with &‘JGN{ amédh@yargaals;ﬁamwaatdo@dm Nqﬁ% Perifieatinrcey flash

cnorsrigl GABRLONEES EAMIE) 8220 8 e o

Step @: br ono- 5-f l uoropyridine (0.29 g, 1.63 mmol) in
tolueneg(6 m-) wagyadded slow yrto.a sol utien

48 n=Bubi (25N1in ans O7m,1f5|mm n
t ol uene ( : /NQ 78 C andn ur €
stirred at -7&C for 30 mi BOC A sol ,on of bgehyde
46 (0.36 g, 1. 16°Weol ¥9An tol uene ('\}é g dded

o, Uk 6B 108D .49 oD ﬁ%’%ﬂ (% ided

methakylamine aydrdnréorpm&@tﬁwa@ 09% mamelhdand the Evtianaixtre was

. r i &~ ayer. dr.i ed over Na S Pyrifilcati
stiref 38 G, p3iiant aonjorE e Hmbiroal safpiipd 2oy hyercos
solutioh &< abiakd4 TTHs pfod udt W2 efttact&dl 9ath3DCM. Thel orgahicQayer was
dried I\Iovelr: Na,SO, and concentrated to provide 0.2038 g (100%) of the crude

BOC

product (mixture of oximes 49A and 49B) as a yellowish solid. Separation of two
isomers was performed by HPLC (OD chiralpak; 5 % IPA/hexanes with 0.1 DEA; 15
ml/min) to produce 0.044 g of E-oxime 49A as a clear oil and 0.056 g of Z-oxime
49B as a white solid.
Step 5:

Compounds 49A and 49B were converted into Compounds 16A (MH" 436)
and 16B (MH" 436), respectively, by using the procedures of Example 13, step 3,
followed by Example 10, steps 5 and 6.

Example 17
Preparation of Compound 17A

(@)
N ~ N S NH
O
17A
Step 1:
7S COzMe ~ COzMe
N® —_— N7
OH 50 (o) 51
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20 r~BOC 48 N O To a solution of alcohol 47 (0.30 g,
0.74 mmol) in DCM (6 m -) was added saturated aqueous
weabariorsno of NaH CO8 (0.75 g, 0.89 mmol) and NaRBI/US2006/048349

(0.004 g, 0.037 mmol). The m xture was cooled to 0 C

and TEMPO (0.001 g, 0.007 mmol) was added foll owed by
0.7 M(2.5 rnl, 1.48 mol) comercial bleach (NaCQCl)

in 25 portions over 15 min. The reaction m xture was
stirred at 0O Cfor 30 mn and it was WO 2007/ 075629

PCT/ US2006/ 048349 64 quenchggd wi th saturated aqueous
Na2S208 sol ution. The product was extracted wth DCM

ansornp 6uﬁﬂgﬁ‘\lv§s T;ﬁ‘éﬁéré’éﬁﬁoﬁ‘l’ Q%O?W?rlﬁﬁmd methyl 4-

Purification chr omat og FQK
formyle ep{cmuqmwwao@cmeg)ﬂﬁxamplgs viHepe, @qceat that THF was

F11 ~NNBOCN IV BOC
usedsl'ﬁ%%gﬁ %ﬁé L%egi%ﬁ{%%ggfsm ution of 48 (0.19 g, 0.47
i) solutiyr 050 €1.B1936.38 maol hisddaxane (5@ Xyl was@dded MnO,
(2. 32;# d%@ 6%R{dlfj§né 9093295§6é88% ﬁq"gl )Thehar'é% By rﬁ&ﬁﬁje' \Hgs stirred at
75°Cravesnigitt acubled domat, e:hlum;mwdbsl\/l&@ﬁtﬁnd fifered.i Owe mlpltate was

wasq%%%e@g%ﬁy f?deUl‘éb cpﬁﬁl\gsﬁptﬁ’@ filkalEWas &ﬁ-ngfn%@néﬁd

drle and concen
concentrateditcOpr2oidge d. ﬁﬂwketbnerﬁﬂ crude product (mxture
Ste g oxi mes 49A and 49B) as a yellow sh solid.
2par ati on of tvvo i somers was perfornmed by HPLC (OD
chi ral pak; dhes with 0.1 DEA; 15 m/nin)
51 topreduc of E-oxinme 49A as a clear oil and
OOSGgofNZ- Xime 49B asp a white solid. 15 Step 5:
Conpounds 49A*~and 49B were converted into Conpounds

1@nmixture 0861 (08019188 (vrpl) 286)LIOHawaohydeate, (0612 g, 2.9 mmol)

i L SRR B BBl HPIPH ELo7n ' ot LV
conc@n'epmchtq dnyness o ppadunce trse 92, which was used without purification in
the next step. |

Step 3
LoV
+ I -— 17A
S2 "N SN,
53

Compound 53 was prepared as described in WO2002032893.
Compounds 52 and 53 were reacted following the procedure of Example 13,
step 1, to provide the title compound. MH* 402

Example 18
Preparation of Compound 18A

(o]
x> NN N/\ Z N
sUepeVe:
(Nj\l/(\ '\,N x NH
Nea.
OMe
18A

The title compound was prepared from the compound 17A using the
procedure of Example 16A, step 4. MH" 431



N1 INN-~~N~/ v NH2 O 17A Step 1. CO2Me , ~

(CO2Me aya O NN 25 OH 50 0 51 WO 2007/ 075629
wWOeCH71WEA206/ 048349 65 Conpound 50 was prepar eBCTUSR06/048349

2- bromopyri di ne and nethyl 4- fornyl benzoate using the

procedure of Exanple 16A, step 2, except that THE was

used i nstead of toluene as the solvent. To a solution

of 50 (1.3 g; 5.33 mml) in dioxane (50 nl-) was added

Mh02 5 (2.32 g, 26.6 nmmol) and conc. H2SO4 (0.2 nl).

The reaction mxture was stigged at 75C overnight,

cool ed down, diluted with MeOH and filtered. The

precipitate was washed |@d19/ with MeOH and DCM
I ne

and the filtrate was co concentrated to
produce 0.50 g of Hz@@@r@@oglongﬁ@ng WA 10 0 52 A

m xture of 51 (0.50 g, 2.1 @mol) and Li OH nonohydrate
(0.12 g, 2.9 ol |n < Wa vavasstlrred
overni ght at 70C. ,ea ti 'xt1{r was
concentrated to dr s Yo pr crudéHs2, which was
used w t hout purlflcaﬁ’lon in the next step. 15 Step 3
52 + HN ON \N -~. 17A NH2 19A Conmpound 53 was
prepared as described in W2002032893. Conpounds 52
and 53 were reacted follow ng the procedure of Exanple

13T he titi€ Rompduhdoway iptepai’l frofl 4-beerpolbetzoidicid @hd compound
53 using the procedure of Example 13, step 1. MH™ 401

Example 20
Preparation of Compound 20A

O
T
©\([;))LK’N NNH,

OH

20A

To a solution of the compound 19A (0.10g; 0.25 mmol) in MeOH (20 mL) was
added NaBH, (0.029 g, 0.75 mmol). The mixture was stirred for 2 h at room
temperature, acidified with 4 N HCI in dioxane, filtered and concentrated in vacuo.
The residue was redissolved in 10% MeOH/DCM with 0.5% aqueocus NH,OH. The
solution was filtered and concentrated, and the residue was treated with 4 N HCl in
dioxane to produce, after concentration, 0.12 g of HCI salt of the title compound as
an off-white solid. MH" 403

Example 21
Preparation of Compound 21A

= CH3
psaeve!
N’N = N ™ NH
TN
N/

21A
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20 Exanple 18 Preparation of Conpound 18A 0 cQXNH2
N''Ove 18A 25 The title conpound was prepared from
woOher7oompound 17A using the procedure of ExanpCe&/ussme/048349
step 4. M+ 431 WO 2007/ 075629 PCT/ US2006/ 048349 66
Exanple 19 Preparation of Conpound 19A O -~ ON ~
NH2 O 19A 5 The title conmpound was prepared from
4- benzoyl benzoi ¢ acid and conpound 53 using the
procedure of Exanple 13, step 1. M# 401 Exanple 20
Preparati on of Conpound 20A 6@ N~ N O-Y ON NH2 10 OH
20A To a solution of the conpound 19A (0.10g; 0.25
Stepmol ) in MeOH (20 m-) was added NaBH4 (0.029 g, 0.75
nmol ). The m xture was stirred for 2 rbi—?t room 15
tenperature, aci dfPiN& with 4 N HC di oxane,
filtered and concewtrated i n vacuo. he resi due was
redi ssol ved i @x-. DCMW th 0 ueous NHACH.
The solution was fi t:’ergpl and c&iﬁcthrgﬁéd,SSand t he
resi due was treated wth in dioxane to

pridBlide(10:0 06 0-26h Mgl 1 24 th) W@S poriipryvisp@ddad fo @solution of
methyl2-dHIbId26 GRERRMAHidkTe-428hrBbkyivtd 58 (30l620g, &M% 34031 in dry THF

(800 mL) at room temperature, with stirring, over a period of 1.4 h. The resulting

mixture was stirred for 1 h and quenched with water. Then 15% aqueous NaOH
(100 mL) was added, followed by aqueous sodium-potassium tartrate (1 1). The
resulting mixture was stirred for a further 1.25 h and extracted with DCM (2 x 1 1) to
give, after concentration, (2-chloro-6-methylpyridin-4-yl)-methanol 55 (31.06 g, 93%)

as a yellow solid.

Step 2:
OH
55 —_— '\

HoN" "N”~cH; 56

A bomb was charged with §5 (30.0 g, 0.190 mol) and aqueous conc NH; (225
mL) and the resulting mixture was heated at 210 °C for 20 h. The system was
cooled to room temperature, the volatiles removed under vacuo and the residue
purified using column chromatography (DCM: MeOH/NH; 0.4N 9:1) to give (2-
amino-6-methyl pyridine-4-yl)-methanol as a mixture of free base and hydrochloride
salt, which was redisolved in DCM: i-PrOH 1:1 (1 1) and treated with 20% aqueous
NaOH (500 mL). The layers were: separated and the organic phase extracted with
DCM: i-PrOH 1:1 (1 x 1 1). The combined organic phase was dried and the solvent
evaporated to give (2-amino-6-methyl pyridine-4-yl)-methanol 56 (15.51 g, 59%) as
pale orange crystals.

Step 3:
. qu
»
56 HN"~N*~CH;
! 57
BOC

Di-tert-butyl dicarbonate (105.75 g, 0.485 mol, 4.33 eq) was added to a stirred
solution of §6 (15.51 g, 0.112 mol) in tert-butyl alcohol (500 mL) at room
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(10.0 g, 0.264 nol, 1.24 eq) was portionw se added to

a sol ution of

nmet hyl - 2- chl or o- 6- net hyl pyri di ne- 4- car boxyl ate 54

(39.62 g, 0.213 nol) in dry THE 5 (800 nL) at room

tenperature, with stirring, over a period of 1.4 h.

The resulting mxture was sigrred for 1 h and

guenched with water. Then 15% aqueous NaOH (100 nlL)
temp@at@dderhe f@dimﬁmnmr@m@a@a@t% TOFES$9 Wlinder a N

tartrat % resultlngemxture was stirred for

atmesphareniehwas cpolgshitassaam ieraRei@ttre pafithe selventevagorated

undér Webucaf Ties rééiﬂﬁﬁgﬂb"r@\f/hgis'l wé%pﬁhh&ﬂ Ql%ﬁt%’@élmﬂn chromatography
ano

(Et m@'wnrs% f. 63 tegive the @qrotgsted amifigalcakol §B38 2ip0) as A yellow
soll@oﬁpeﬁ‘%%héﬁws‘(wébﬁﬁl 4P g vas 84488 t&%' 90l@{¥h of the above

agueous cons he resul ti ng m Xt ure

matwﬁ imdMeQd (&POmb) eveda p@@loﬁ Oﬁ‘&{bnwsfrém WResitng mbsueiwas
stirPfSrO0R) 4RTBE it nater @Ovrﬁi_?hhbee?dlra%@y RAhUDERA §2f§eﬁ5@> mL) to
he resi du fied using colum chromatogra
QIVe(ﬁli'le (R/sommvw gtepﬁ)ﬁ@ aj) 9e@nge fogMno- 6- net hyI
epPys i dine-4-yl)-methanol as a mxture of free base and
ydrochloride salt, which was redi solved in DCM
|-PrCH 1:1 9) and treated with 20% aqueous NaCH

(500 n). he | ayers were: separated and the organic
57 phase exin Py th -
‘BOC S8

Dess-Martin periodinane (50.0 g, 0.118 mol, 1.34 eq) was portionwise added
to a solution of 57 (21.0 g, 0.088 mol) in DCM:pyridine 10:1 (1.11). The resulting
solution was stirred at room temperature for 2 h and then, water (700 mL) was
added. The mixture was stirred for a further 5 min, then the layers were separated.
The aqueous layer was extracted with DCM (1 x 1), the combined organic phase
dried and the solvent evaporated to give a brown solid which was purified using
column chromatography (EtOAc: hexane 1:2) to afford 58 (20.5 g, 99%) as a pale
orange solid.

Step 5:

o _ﬁ U@Lﬁ
e

Compound 59 was prepared using the procedure of Example 10, step 5.
Compound 59 was converted into the title compound using the procedure of
Example 10, step 6. MH™ 492

Example 22
Preparation of Compound 22A
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20 DCM i-PrOH 1:1 (1 x 1 1). The conbi ned organic

phase was dried and the solvent evaporated to give
wO20@ms9 6- met hyl pyridi ne-4-yl)-net hanol 56 ¢45U5100g/048349

599 as pale orange crystals. Step 3: OH |~ 56 -~ -

HN N CH3 BOC 57 25 Di-tert-butyl dicarbonate (105.75

g, 0.485 nol, 4.33 eq) was added to a stirred

solution of 56 (15.51 g, 0.112 nol) in tert-butyl

al cohol (500 nL) at room WD 2007/ 075629

PCT/ US2006/ 048349 68 tenpergpure. The resulting

m xture was heated at 95 Cfor 19 h under a N2

at nosphere, then was cool e qture and
t he sol vent evapor at ed ng @ ﬁsul ting
brown oil was pur|f| |n col cHr oat dtaphy

(Et OAc: hexanes 1: ,t fve the diprotected

am noal cohol (38. g) as a yellow 5 solid. Then, 25%

aqueous NaOH (150 nL) was aggdad to a solution of the

above material in MeOH (500 m-) over a period of 10

mn. The resulting m xture was stirred for | h,
Stepdi:l uted with water (2,00 ml-) and extracted with DCM

(2 x 750 mM-) to_ give 57(2109, 79% over two steps)

as an orange 9\ 4: CHO 57 HN N CH3 10 BOC 58
8 Dess-lVErtpr g) ) & g, 0.118 nol, 1.34 eq)
was portionw se added P sg ution of 57 (21.0 g,

0. m‘sa stinied soluEVopyrbromepHand (8 521g, 0.04Faol)2$81(8i25¢, 0.041

o) SOEHL 200D Gty IELA PR 4 B0 OB, 0000

mol) stowlyed' Ha)mlﬁufejhmb@loﬁfed o, stirtier $é1=.ded dtﬁsk$t\w°€hfor 12h. The
..The aque .

mixt FERGEE ykep ] ST R B AT  NRROH RE kPl oty 2

concentratsd mewamm. aFleghtohrgmatograbhgWEtO Ak Hexdriesi1 8 afforded 60

4 |ng col utm chr omat ogr aphy (Et OAc: hexane
(8. 50‘092))lg °oy§ ord 58 (20.5 g, 99% as a pale orange

Stepsolid. Step 5:
oG
NH
60 ——> N
4D

The mixture of 69 (800 mg, 2.25 mmol), Pdz(dba)s (206 mg, 0.225 mmol),
P(tBu)s (10 wt % in hexanes, 730 mg, 0.36 mmol), NaOtBu (324 mg, 3.37 mmol)
and N-methylpiperazine (337 mg, 3.37 mmol) was stirred at room temperature in
toluene (6 mL) for 48 h. The mixture was diluted with DCM and filtered. Flash
chromatography (MeOH:DCM 1:20) afforded a brown oil. The oil was dissolved in
DCM (5 mL) and TFA (5 mL). The solution was stirred at room temperature for 1h
and concentrated in vacuo. The resulting residue was stirred in DCM and 1N NaOH
for 10 min. The DCM layer was washed with brine and concentrated in vacuo to
give the amine 61 (550 mg, 89%).

Step 3:

Compound 61 was converted into the title compound using the procedure of

Example 10, steps 5 and 6. MH" 382

Using the method described above, compounds 23A-69A were prepared:
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20 Conpound 59 was prepared using the procedure of
wexeTss240, step 5. Conpound 59 was convert eBCTAS2006/048349

the title conmpound using the procedure of Exanple 10,

step 6. M+ 492 Exanple 22 25 Preparation of Conpound

22A WD 2007/ 075629 PCT/ US2006/ 048349 69 O ON N NH2

H3C ND' ) 22A Step 1: 8 i"- ON 5 Br BOC 60 To a

stirred solution of 4-bronophenol (8.52 g, 0.049 nol),

18 (8.25g, 0.041 nol), PPh37¢12.9g, 0.049 nol) in dry

THE (100 nmL) was added DEAD (8.57g, 0.049 nwvol)

slowy. The mixture was allowed to stir in a seal ed
flask at 50C for 12h_ The mxture was diluted with

CorgpadiRd washed with 1 N NaSHUEHX® brine, dried ang 10{(M+H)

CONCeNntnated TN vacuo. I ashchromatography
( Et OAc: Hexanes/ 1: 9)Nﬁf?'\4?ded 60 (8.50 g, 48%yield).

28Ap 2: ' reNd$ 69 (800
ng, 2.2% , g 225 mol), 15
P(tBu) 3 ny, ~H6 mmol ) , 430
NaQ: Bu
24A N NH2
l =N 402
25A NH;
| _N 431
==
26A \ N l_:j/o\C N
[l
SN = N N 481
N
F

o
S, = -
A )\N I /'J/ U\/Q/\H‘/
N 448
éN
N\

S/CH3 N O Z N
26 S ORGYE:
N 433
S -
N\




and N-net hyl pi perazine (337 ng, :3.37 nmol) was
stirred at roomtenperature in toluene (6 nL) for 48

wo 2007vesa xt ure was diluted with DCM and filt ePe@US2006/048349
Fl ash chromat ography (MeOH: DCM 1: 2C)) afforded a
brown oil. The oil was dissolved in DCM (5 nL) and
TFA (5 nmL). The solution was stirred at room
tenperature for 1h 20 and concentrated in vacuo. The
resulting residue was stirred in DCMand 1 N NaOH for
10 mn. The DCM | ayer was waghed with brine and
concentrated in vacuo to give the amne 61 (550 ny,

89% . Sifep 3. npound 61 Wwas converted into the fitie
conpound usi ng t procedure of 25 Exanple 10, stjeps

29And 6. in desgt 2 above,
conpounds 23A— 69 70@& %@gzg@ 075629 479
PCT/ uszc06/ 0483 oun R (I\/H—|) Nl we
23A I\ K f J430 NO O24A r" N NH2Z N NJ N
402 ON,,(]VE A N, N431 .~y N 0O 26A x 'INO
0 481 N NF \ ’

'O N

30A ) N ™ Rl

/©/ 371
NC

~
31A LN A O AN
/N/’I/ N SN 464
N
C
N

CHs O
S’ N < N
N)\ N~ NF N "“NH

464

F F o
~ | ot
F 1]
a NN 505
~ N
e

F F o
G WA VS,
! N
N7TNT 511
TN
.




ONNH2 ,CHCG'" 27A N Ne N448 N28A SSCH N ON N
N 433 N WD 2007/ 075629 PCT/ US2006/ 048349 71 29A C O
wOR0HHZSd TN 479 NV N N ON 30A N 371 NCJ 3paTNSe00bi048349

464 N N N

32A SsCH3 ( "ONI1 \ N NO NHS 464 F

FF3AFF\ ON505 "ON,y CNNN ¢tN

72
F b o N _NH
E 2
oA S UORGYS!
NN NN 520
Y
N/
F F o
- | oraL
N Z N N NH, 519
N
C
R RF o
o | oL
i NS, 597
TN
N\
Br
E F
F o
w | OO
F P, N ™ N
N7 N 583
q N
. Br
A RLF o
oA T O
F . N
N N 589
N\
Br
E F
F _~__0 N _NH;
o >
o T OO
N 598
NN
N\
Br




FF34A F r

NF FNOC 511

t-N WO 2007/ 075629
PCT/ US2006/ 048349 72 F NH2 F F O NN 35A F -, , ~
woedd/orsdoN 520 N FF O N 36AFN F F I

\  NpOITAdS2006/048349

519 NF 37AFFFON FN NNNH 597 N Br 38A
FFFF/ p/ N 4F ,-; I -ON~, ¢c NNND583 ni Br
73
F F
F ~_ O
41A F “ Z N
F . N S
N/N NH»> 559
Y
N
F F
F o
T OO
p x
N7 N 545
Y
N/
F F
F o N_ _N
A raGeRheye!
N x
N” N 560
Y
N/
F F
44A F F /rlo Z N
F e N P
N/N NH» 561
~ N
N/
F F
F o
@ LA
N 547
Y
N7




FFF/ 1 OrO 39A F N 1~~\/ FNN589 NBr 40A FF
FF" j(ri ~yNH2 NNNNTr N598 N\t/ Br WO
waQe/005@629 PCT/ US2006/ 048349 73 , o 41A FFPETRSL00©048349
/| NNNNH 559 N 42A FF F F p \N-N N N 545 ~N 43A
FFF ./ I ONN F\ NX~ NNN560 NF 44A F F F
p N FX-~ONNNNHR 561 N4SAFFFF/ I p/ N
74
R F
F (@)
46A F o
F _ N
N7 N 551
/N‘
N/
E F
F O
aa Y O
F _ N
N7 N 553
/Ni
N/
E F
F ~__O N.__NH
o | Y OO
x x
N 562
Y
Y/

~__O
FaC [ Z N
494 )’\N/Qj/ \C‘“\/QK’
N 455
N
e

O N NH
50A RGO Y
)\N S N N
N 470
Y
C)




FJ " ON/\i NNs N547 N WO 2007/075629

PCT/ US2006/ 048349 74 F 46A FF F ON, N 551 4N 47A
woRes7TR 756290 tO N' 553 N F F F O N NH2 48A FPer/USh06/048349

NNN562 NF3ICON 49A NN N\ 455 N t\-I N-NH2

50A F3C\ ~~-N N N N 470 N WD 2007/ 075629

PCT/ US2006/ 048349 75 OF3C NONN 51A, Nom ' N

NH2 469

75

0
s VUL
51A | |
S N e
N,)/\N NH, 460
TN
C

FaC O o
o | 5 OO

N N 461
O

F F '
F _~_ 0
S sdeneVe!
N ™
N7TN NHy 553

N
N/
Cl
e
5, I L
54A I |
S, N .
N)\N NHz 503
N
N/
Cl .
0
= “ N
55A O/@r \Q‘\/Q\NHz
368

RN RF o
F = N
56A : S /Qj \Q\.\/E D—NH;
NN S 525
~ N
C

crC g
57TA |
C[N N x N H2

339




NO 52ANON~~0 N~ N461 NFFFFON S53AFNI N

N NH2 553 N C S54A F3C ~ ON N NNNH2 503 NC O
wo3#07107820 N NH2 368 56A FF F F O F Gs2 N 525 pCNUSZAcAUS349

/~N NH2 339 WO 2007/ 075629 PCT/ US2006/ 048349 76 O N

58A r -ON NH2 353 0 59A\ N NNH 381 OG60A\NN

76

353

“ [ OO,

- | OO, |,

369

O

(\)\1 NH

2 444

w | OMO,
-

NH2

- (\Nlj @ 388

_@,Lj Q. |

64A ﬁj/O\O Ny
|
S N A 400

FI/:]/O\C @
65A |
(\N - N " NH,

400
e




NH2 369 N 61A X) O\ rN NH2 444 [//NH2 62A r-~ |
63A H3C -~~N N H3C, Ah-~, 1 i
N NH2 400 H3C. N 65A F ~i' pOr/uSko0bl048349

SNr'N388 HIGNO
wa2607/0Fs34A ~ r 00 |

~ NN~ NH2 400 H3CG N WD 2007/075629

PCT/ US2006/ 048349 77 66A N

(r)
NH2

rN NH2 410 H3CYN J H3

CH3 67A N ON\N 1 496. N NF N2 N F68A,, No/
N 532 F N
77
o
7 Z \
T O
(\N/[\ N . NH, 410
Hsc\rN\/l
CHs
— .
Lo
) ! 496
N7 TN FNE x NHo
TN
C
F
68A =
Moo, |-
|
& N
NN ""“NH,
Re
\
= .
69A Q /C\ o A~
i ROV E: 496
N = N x NH>
Y
O

Step 1:

Example 23
Preparation of Compound 70A
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Exanpl e 23 Preparation of Conmpound 70A F F rrzyo N
woOl2odd7d22 N ~ hV N 5 70A Step 1. WO 2007/ 0PE©2982006/048349

PCT/ US2006/ 048349 78 cTTh 8 02N N NBOC 62 To a

stirred m xture of potassiumtert-butoxide (12.8 g,

115 mmol ) and conpound 8 (22.0 g, 110 nmmol) in

tert-butanol (150 nmL), maintained at 50 C, was added

2-chloro-5-nitropyridine (19.0 g, 120 mmol ) in one

portion. After being heated %gat 50 C for 16 h, the

m xture was cooled to roomtenperature, diluted wth

Et 20 (300 Wated with water (2Q0. nlL). The
8 atteots phas S cted w second portion
(200 m c@z"Et |ne%p@xt§}acts wer e washed with

brm% iR nmtaue ot bs% fB(HBQiHé (W%ﬁm 15%.&@ L?%d

and concentrated under guce pressure e resi

compang 8r(2Rika, U0 nynpl)aghfedfhtttmlo(d B8PhY). repintaingdvattdd °C, was
addéwch%rg @ﬁﬁrz{qyﬁdﬁwépé B P20 Hnai} iPofe PorfGTPAHLY bEthg heated

at 50 “C for 16 h, the mixture was cooled to room temperature, diluted with Et;O
(300 mL) and treated with water (200 mL). The aqueous phase was extracted with a
second portion (200 m) of Et2O. Combined extracts were washed with brine (200
mL), dried over anhydrous MgSOy, filtered and concentrated under reduced
pressure. The residue was purified using flash chromatography, eluting with DCM-
EtOAc (~4.5:1) to provide 31.6 g of compound 62 as a light yellow solid.

Step 2:

— v W@
62 H,N #N ~Boc 63

Raney nickel (10 g (W.R. Grace; 2800; slurry in water)) was added to a
solution of compound 62 (31.5 g, 97.5 mmol) in THF (450 mL)-EtOH (150 mL), and
the resultant mixture was hydrogenated at an initial pressure of 30 psi for 16 h. The
spent catalyst was filtered off and washed with EtOH. Combined filtrate and
washings were concentrated under vacuum to produce crude product 63 as a light
cream-colored solid which was used without further treatment in the next step.

Step 3:
O

o - JOCO
NO, H 64

To a stirred, ice-cooled mixture of 4,6-dichloro-5-nitropyrimidine (4.00 g, 20.6
mmol) and K>CO3 (5.40 g, 39.2 mmol) in THF (30 mL) was added slowly a solution
of 63 (5.75 g, 19.6 mmol) in THF (30: mL) over 20 min. The resultant mixture was
stirred at 0 °C for 1 h. The reaction mixture was then treated with water (100 mL.)
and extracted with EtOAc (2 x 200 mL). Combined extracts were washed with brine
(150 mL), dried over anhydrous MgSQ,, filtered and concentrated under vacuum.
The residue was purified using flash chromatography, eluting with EtOAc-hexanes

(1:3) to provide 5.82 g of compound 64 as a lemon-colored solid.
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Step 2: O 62 H2ZN ' N N130C 63 Raney nickel (10 g
(WR Gace; 2800; slurry in water)) was added to a
weabariorsng of conpound 62 (31.5 g, 97.5 nmol) i RCTHE2006/048349

(450 mL)-EtOH (150 nmL), and 15 the resultant m xture
was hydrogenated at an initial pressure of 30 psi for
16 h. The spent catalyst was filtered off and washed
with EtOH Conbined filtrate and washi ngs were
concentrated under vacuumto produce crude product 63
as a light creamcolored sof9d which was used w t hout
further treatnment in the next step. Step 3: NONI O

Step4: 1-1 N' N~y N, 63 '-~C BOC 20 NO2 H 64 To a
stirred, icg-cooled Bix ure of
4, 6-di chl KONS T¥0p dine (4.00 g, 20.6 nmmol)

64 ANTRZCOB ~N39. /rﬁml n THE (30 nL) was added
slowy a s p.;gfrion 06563 (5. g, 19.6 mml) in THE

(SIQ; ? over mn. The resultant m xtur
sthd A ><&lfreoof@ff 6780 0 1299 PRNdR ESRH IQUML SoERF QR mL) was

addeﬂrmeﬁbllﬁcﬁﬁ}nV}Wo%mﬂé% -BhdbofPcatafsexd GGQ_S)eQnWthB resulﬁant

§~. nbi ned extracts were washed
m'Xt%f’lV\‘st ngzgem@}ed "l"&:lhcﬂﬂe? P@fﬁ?ﬁ?%%fsam@%@ms af an énitigl pressure

of 40354, €AaRRE WAsSE MBVERS by AftkHHIDN, aﬁBethéQﬁt'ré&%‘iNé@%oRcentrated under

purified using flash chronmatography [utin

vacumpmmw agk resjdue, Yigh s eueﬁe@ usingciagsbeimeneatography,
|
elutir@Swftn, OM2 KNS REhaHE d”g'iné)m (5 1 R pRAAde 4,61 9,9f comppund 65

as a gEsolilg2 H 65 To a nmixture of 65 (5.80 g, 1:?.9 nmol)
Step 157 isn EtOH (100 nL)-THF (100 m -) was added 20%
pal | adi um hydr oxi de- ont - carbgn catal yst (0.60 g), and

the resultant &mnﬂue@/ enated for 16 h on a
65 Parr shaker a'kﬁﬂr'\ﬁp il pressure
NH 66
O

To a stirred solution of 66 (2.3g, 5.80 mmol) and EtzN (1.61 ml, 11.6 mmol) in
DCM (50 mL), maintained at 0 °C in an ice-water bath, was added slowly via
dropping funnel 3,4-diflucrobenzoyl chloride (0.877 ml, 6.97 mmol). The resultant
mixture was stirred at 0 °C for 1 h, then at room temperature for 16 h. The reaction
mixture was washed successively with 1N NaOH solution (25 mL) and brine (25 mL),
and was then dried over anhydrous MgSQ4. The drying agent was filtered and the
filtrate was concentrated under vacuum. The residue was flash chromatographed
on silica gel, eluting with DCM-2N methanolic ammonia (20:1), to provide 2.21 g of
compound 66 as a yellow solid.
Step 6:

Compound 66 was converted into the title compound using the methods set
forth in Example 10, Steps 4-6. MH* 515

Example 24
Preparation of Compound 71A
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of 40 psi. Catalyst was renoved by filtration, and the
filtrate was concentrated under vacuumto provide a
woheml7s@si due, which was purified using flashPCT/US2006/048349
chromat ogr aphy, eluting with DCM 2N net hanolic
amoni a (12:1) to provide 4.61 g of conmpound 65 as a
gray solid. 10 Step 5 FNONI 65 0O F, N. .- N
N,BOC ~. NHH®66 O To a stirred solution of 66
(2.3g9, 5.80 mmol) and Et3N (1.61 m, 11.6 nmol) in
DCM (50 nmL), maintained at 0g§& in an ice-water bath,
was added slowy via dropping funnel
3, 4-di f I uor obenzoyl Fchforide ( 877 m 6. 97 nmol)

The resultant 15 nf. @‘S Cfor 1 h,
then at room tenperat uk £N16 W, NTh et ion

m xture was washed su¥cessively with 1 N sol ution
(25 m-) and brine (% , and was then dried over

anhydrous MgSO4. The ng agent was filtered and the
filtrate was concentrat ed ur.}.qg( vacuum The residue

was flash chromatographed on"silica gel, eluting with
DCM 2N net hanolic ammonia (20:1), to provide 2.21 g of

Ste ig conpound 66 as a yellow solid. Step 6: Conpound 66
S converted into the title conpound using the

methods set/f rt Ie 10 Steps 4-6. M+ 515
63 @LP npound 71A WO

2007/ 075629 US 006 832:@0080 FFNp-ONN/, N

NH2 J 71A %:p 1:

A stirred mixture of 2- chloro -3-nitropyridine (4.75 g, 30 mmoal), K,CO3 (8.28 g,

60 mmol), KI (150 mg) and 67 (8.80g, 30 mmol) was heated at 110 °C for 16 h. The
reaction mixture was then cooled, treated with water (100 m) and extracted with
EtOAc (1 x 200; 1 x 100 mL). Combined extracts were washed with brine (100 mL),
dried over anhydrous MgSQ,, filtered and concentrated under vacuum. The residue

was purified using flash chromatography, eluting with DCM-acetone (20:1) to provide
7.1 g of 67 as a bright orange solid.

Step 2.
o
= = g
N ~BOC
NHz 68

To a solution of nitro compound 67 (7.10g, 17.1 mmol) in EtOH (50 mL)-THF
(150 mL) was added Raney nickel catalyst (2.4 g (W.R. Grace; 2800; slurry in
water)), and the resuitant mixture was hydrogenated for 16 h on a Parr shaker
apparatus at an initial pressure of 40 psi. Catalyst was removed by filtration, and the
filtrate was concentrated under vacuum to provide 6.16 g of 68 as a light brown
solid.
Step 3:

Compound 68 was converted into the title compound using the methods set
forth in Example 10, Steps 3-6. MH" 520

Example 25
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63 -~ 1 NI N1.,. N, BOC 5 N2 H 67 A stirred
m xture of 2-chloro-3-nitropyridine (4.75 g, 30 nmmol),
wé2u0BR 7463928 g, 60 mmol ), KlI (150 ng) and 67 P8TABB006/048349
30 nmol) was heated at 110 C for 16 h. The reaction
m xture was then cooled, treated with water (100 m
and extracted with EtOAc (1 x 200; 1 x 100 ni).
Combi ned extracts were washed with brine (100 nL), 10
dried over anhydrous MgSO™4, filtered and concentrated
under vacuum The residue wg$ purified using flash
chromat ogr aphy, eluting with DCM acetone (20:1) to
provide 7.1 g of P@gp@l%tlénttfﬂ@&h pupggesol id.. Step
2. NOIl 67 No NN~,.,,N HoH - - 68 15 To a
sol ution of ni#HsB-gonp N/ 310gA”IR. 1 mol ) in

Et OH (50 rrL)-THFM%l e ni ckel
catalyst (2.4 g ( RY Gra 2800 sl urrﬁ'i‘?w wat er) ),

and the resultant re was hydrogenated for 16 h on

a Parr shaker ap us at an initial pressure of 40

psi. Catal yst was renoved by filtration, and the

filtrate was concentrated uf@ vacuumto provide 6.16

g of 68 as a light brown 20 solid. Step 3: Conpound

68 was converted into the title conpound using the
Stepilst hods set forth in Exanple 10, Steps 3-6. MH' 520
Exanpl e 25 WO 2007.Q7%62 PCT/ US2006/ 048349 81
Preparati on of$ Coftpofjnd(7 H3C-Sr | O/ N f( NN
NHS N t1"f fgAN tep ¥ TBOC

68

N/
A solution of 68 (1.65 g, 4.28 mmol) and thiocarbonyldiimidazole (90%; 1.91
g, 9.63 mmol) in anhydrous THF (22.5 mL) was heated at ~72 °C in a sealed tube
for 22 h. Solvent was removed under vacuum. The residue was triturated with
EtOAc (~100 mL). Insoluble solid was filtered and purified using flash
chromatography on silica gel, eluting with DCM-MeOH -ammonia (97:3:0.25), to
provide 832 mg of 69 as a light gray solid.

Step 2:
5, 00 O
~N
69

\ Py 70

To a stirred mixture of 69 (500 mg, 1.17 mmol) and powdered K.CO3 (193
mg, 1.40 mmol) in DMF (14 mL) was added CH3l (76.8 pl; 175 mg, 1.23 mmol). The
resultant mixture was stirred at room temperature in a sealed tube until the starting
thione was consumed, as judged by TLC (<16 h). The reaction mixture was filtered,
and the filtrate was concentrated under vacuum. The residue was purified using
flash chromatography on silica gel, eluting with DCM-MeOH-ammonia (98:2:0.25), to
provide 489 mg of 70 as a foamy white solid.
Step 3:
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SONN 68 HNX NI BOC tl,N 6A solution of 68 (1.65 g,
4.28 mol ) and thiocarbonyl diimdazole (90% 1.91 g,
we.268/0mpmb) i n anhydrous THE (22.5 nlL) was heaPe®/uaR006/048349
-72 Cin a sealed tube for 22 h. Solvent was renoved
under vacuum The residue was triturated wth 10 Et OAc
(-100 nmL). Insoluble solid was filtered and purified
using flash chromatography on silica gel, eluting
with DCM MeOH -amonia (97:3:0.25), to provide 832 ny
of 69 as a light gray solid.ggtep 22 'S O -~ ~NN-N
69 N BOC 1~N 70 15 To a stirred m xture of 69 (500
ng, 1.17 méol) ered K2CO3 (193 ng, 1.40 mol)
0 Lm&,(14mﬂ)é@zomg CH31 (76.8 I 175 g, 1.23
mol ). TheN” ResUl tant™m xture was stirred at room
tenperatur@e a seﬁ ed tube until the starting
t hi one was sumed,” as judged by TLC (<16 h). The

i ' fi il ,

RSB 05 R TEHIR U 1 50195 0 mmon

DCMu@E II;}I@.)TWBSC ‘sigsfﬁ ah r@mtt?ggmb%nrg gc)nSJ’Z:B ihc aT lge i'g':%ctteirmmgre was
anmoni 2 2: 0. : vjde
concfblr et UhdEa AT e widue waslprtongd Sebiisery AT 25 mL)
and \PfﬁfgrwzzggﬁQMSQél@ol%ﬁﬁlagﬁs)CY\:,CXZNn%L_II)Z-GN N?SQH ;(le mﬂ.l)S ST hg& aqOeous layer
and. . X .

was gt PRovigais > B0 GB(bined et agisaeteobisned with brine (2
mL) ardfitecaditteotigh aPBytrouBeigSOact The filtratewwas sxipped of solvent
ondcf RERON & AR YREEETS 50 ooy SR B SHHER
suffidieGOBulefariyseGN the @dxt 3tgp.) . The aqueous | ayer was

%xtracted with DCM (3 x 5 nL). Conbi ned extracts were

mwashed with brine (2 m-) and filtered through
arGoytipound MYKES.cohbertbdlibtoathe tiRscoinbbRREdiIsig 8 MRsthods set

forth in Example 10, Steps 5-6. MH" 448

Example 26
Preparation of Compound 73A

\ /4

F

73A

S

H

N
()
—_— N=
HN 72 S\ /5 73
F

To a solution of 2-bromo-5-flucropyridine (500 mg, 2.84 mmol) and t-butyl-
1,4-diazepine-1-carboxylate 72 (1.7 g, 8.52 mmol) in DMF (5 mL) was added
anhydrous K>CO3; powder (3 g). The mixture was stirred at 120°C for 12 h under N».
The mixture was filtered and concentrated to remove DMF. Flash chromatography
(EtOAc/Hexanes, 1:4) afforded a yellow oil as the coupled product. The oil was
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under vacuumto provide 344 ng of 71 as an anor phous
white solid, which was sufficiently pure for use in
woOher7ves9 st ep. 10 Step 4: Conpound 71 was CONPETUS006/048349

into the title conmpound using the nmethods set forth

in Exanple 10, Steps 5-6. M+ 448 Exanpl e 26

Preparation of Conmpound 73A 1 OOC<NH2 15 F 73A Step

1: NBOCNH C-*", Nj HNJ 72 73 F 20 To a solution

of 2-brono-5-fliuoropyridine (500 ng, 2.84 mmol) and
t-butyl- 1,4-diazepine-1-carBgxylate 72 (1.7 g, 8.52

mol) in DMF (5 mM-) was added anhydrous K2CO3 powder

sﬂrre(cﬁingl)FA'(Bﬁmm ahu@o GiLl) Fore3D atin LG Eoricekdrdted Wl Shcuo. The

n r
resndpgn\ﬁq%:td%ag\)/( ,l}L@l and c‘{c& e&pﬁégﬁ@%w@g stirred for
10 mith.f Theedom ¥ ér%s%é @%tém%r@wab&dmgszﬂyﬂtereﬁ]%d%hcentrated

was WO 2007/ 075629 PCT/ US2006/ 048349 83 stirred
to giverthg gmine Y 3Z$0009)-(5 rnL) for 30 nin, then
Stepopncentrated in vacuo. The residue was dissolved in
1 N, NaOH was added and the m xture was stirred

for 10 min. The s{s&bhrat ed, dried over
MpSO4, filtered an _odnc [-) to give the am ne 73
73 1264 ng)—5SSt e . TN~ O\NH 73 +46 -'"'\' I 74 F To
a solution of 7 50 ng, 1428 mmol ) and 46 (586 ny,
1.92 mmol) in (5 mM-) was added HOAc (0.1 nL).

Theo B dI1fién W7 35250"Rd, 128 hthdl} Bnd4EEH86 mg, 1.92 mmol) in DCM
(6 mL) was added HOAc (0.1 mL). The mixture was stirred for 10 min, then
NaBH(OACc): (426 mg, 1.92 mmol) was added. The mixture was stirred at room
temperature for 12 h. The mixture was diluted with DCM, washed with 1N NaOH,
brine, dried over MgSQs,, filtered and concentrated in vacuo. Flash chromatography
(MeOH/DCM, 1:10) afforded a yellow oil. The oil was stirred in TFA (5 mL) and
DCM (5 mL) for 30 min, then concentrated in vacuo. The residue was dissolved in
DCM, 1N NaOH was added and the mixture was stirred for 10 min. The DCM layer
was separated, dried over MgSOQO,, filtered and concentrated to give the amine 74

(170 mg).
Step 3:
OHC
%)N —— /\©\ /C' S~(
74 + S\< Q HN-BOC
HN-
75 BOC \ / 76

F

Compound 75 was prepared from commercially available 2-aminothiazole-5-
carbaldehyde by a standard procedure ((BOC),O, DCM, room temperature).

Using the procedure of Example 10, Step 5, 76 was prepared from 74 and 75.
Step 4:

Compound 76 was converted into the title compound using the procedure of
Example 10, Step 6. MH™ 497

Example 27
Preparation of Compound 74A



NaBH( QAc) 3 (426 ng, 1.92 mmol) was added. The m xture

was stirred at room 10 tenperature for 12 h. The
woisd7irss2nas diluted with DCM washed with 1 NrOa@s2006/048349

brine, dried over MgSO4, filtered and concentrated in

vacuo. Flash chromat ography (MeOH/ DCM 1:10) afforded

a yellowoil. The oil was stirred in TFA (5 nlL) and

DCM (5 m-) for 30 mn, then concentrated in vacuo.

The residue was dissolved in DCM 1 N NaOH was added

and the mxture was stirred 8¢r 10 mn. The DCM | ayer

15 was separated, dried over MySO4, filtered and

concentrated to the amne 74 (170 ng). Step 3:
OHC (N1" N 1/ N

HN-BOC \ s 76 75 o&un ?@t

comercial ly availl

car bal dehyde by aNst ndard procedure ((BOC)HO, DCM
roomtenperature). g the procedure of Exanple 10,
Step 5, 76 was pre from74 and 75. Step 4:

Compound 76 was converted into the title conpound

usi ng the procedure of Exarf@®e 10, Step 6. M+ 497 25
Exanpl e 27 Preparati on of Conmpound 74A WD 2007/ 075629
PCT/ US2006/ 048349 84 NONN NO1 NH N 74A Step 1

NSteR 1IN I ~\
o
LT

N
— |
14 o BOC

\ /N 77

NaH (64mg, 1.6mmol) was added to a mixture of compound 14 (465mg,
0.8mmol, was prepared using the method described in steps 1-6 of example 4) in
anhydrous DMF (5 mL). The resulting reaction was allowed to stir at 45°C for 30
min, then iodoethane (78ul, 0.96mrnol) was added, and the reaction was heated to
60 °C and allowed to stir at this temperature for 16 h. The reaction mixture was
cooled to room temperature, then EtOAc (30 mL) and water (30 mL) were added,
and the aqueous phase was extracted again with EtOAc (20 mL). The combined
organic phases were washed with brine (20 mL), dried over anhydrous MgSQ4, and
concentrated in vacuo. The resulting residue was purified using flash column
chromatography on silica gel, eluting with CH>Clo-MeOH (25:1) to provide compound
77 as a beige solid (266 mg).

Step 2
Compound 77 was converted into the title compound using the method set
forth in Example 4, step 8. MH" 505.

Example 28
Preparation of Compound 75A
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NN14 NBOC 5 /N 77 NaH (64ng, 1.6mmol) was added to

a mxture of conmpound 14 (465ngy, O0.8nmmol, was
wonrepgarsd usi ng the net hod described in steps Re®/USE006/048349

exanple 4) in anhydrous DMF (5 nlL). The resulting

reaction was allowed to stir at 45C for 30 10 mn,

then i odoet hane (781, 0.96nrnol) was added, and the

reaction was heated to 60 C and allowed to stir at

this tenperature for 16 h. The reaction m xture was

cooled to roomtenperature, ghen. E :tOAc (30 m-) and

water (30 m-) were added, and the aqueous phase was

extracted again w Et OAc (20 nL). The conbi ned
organi c phases wefe washed with hrine (20 ni), dried
over anhydrous MySSf, a coficent raféd N n vacuo.
The resulting resid rifiedNys] ! col umm
chr omat ogr aphy on i1 [ca gel, eluting with 2- MeCH
(25:1) to provide c nd 77 as a beige solid (266
ng). Step 2 20 Co '77 was converted into the

title conpound using e nethod set forth in Exanple

4, step 8. M+ 506. Exanpl e73& Preparation of

Conpound 75A WD 2007/ 075629 PCT/ US2006/ 048349 85 N N

NJNNNNH ZI cj~\,i 75A Step 1 ' \ H+ r~N,Boc |
StepM 02N HN~J 02N Boc 5 78 A mixture of 4-nitro

benzal dehyde (20.g, 129mmwol) and 1-Boc pi perazine

.Boc N/\
E)/ “H r/\N
O,N " HN'\/I O2N K/N‘Boc

78

A mixture of 4-nitro benzaldehyde (20.0g, 129mmol) and 1-Boc piperazine
(20.0g, 107mmol) in DCM (500 mL.) was allowed to stir at room temperature for 1.5h,
then Na(OAc)sBH (45.3g, 214mmol) was added and the resultant reaction was
allowed to stir stirring at room temperature for an additional 3h. The reaction mixture
was then sequentially washed with 1N NaOH (250 mL) and brine (250 mL), dried
over anhydrous MgSO,, and concentrated in vacuo to provide compound 78 as a
light orange solid (35.1g).

Step 2

N/\j
78 — H2N/©/\ l\/N~

79

Boc

To a solution of compound 78 (35g, 110mmol) in a mixture of THF (300 mL) —
EtOH (100 mL) was added 50% Raney Nickel (12 g, aqueous slurry), and the
mixture was placed on a Parr Shaker and hydrogenated at Py = 40Psi for 16h. The
spent catalyst was filtered off, and the filtrate was concentrated in vacuo. The
resultant residue was purified using flash column chromatography on silica gel,
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(20.0g, 107nmmol) in DCM (500 nlL), was allowed to stir
at roomtenperature for 1.5h, then Na(QAc)3BH (45. 3g,
waddmoseowas added and the resultant reacti onPe@aIS1D6/048349
allowed to stir stirring at roomtenperature for an
addi tional 3h. The reaction mxture was then
sequentially washed with "I N NaOH (250 ml -) and brine
(250 n.), dried over anhydrous MySO™, and
concentrated in vacuo to provide conmpound 78 as a
l'ight orange solid (35.1g). 86 Step 2 N 78 H2N/ L 1
Boc 79 To a solution of conpound 78 (35g, 11 Omvol)
elutingwith G M OLMeOH 45: fowpmv)de cafhpduad 1488 atightwasiow solid
added 50% Raney Nickel (12 g, aqueous slurry), and the
(24.1g; xture was placed on a Parr Shaker and hydrogenated
at Po 40Psi for 16h. The spent catal yst was
filtered off, and the filtrate was concentrated in
vadl8B3 The resultant residue was purified using flash
col um chromat ography on silica gel, WO 2007/075629
PCT/ US2006/ 048349 86 eluting with CH%$ 2- MeCH (25 1)

to provide co Nﬂ?asaligh/y
g). Step78 *5 |9 4 ( \ N2 C Sﬁ
80 To a mixtur C2- chl or o- 3- nlt'ﬂop i di'ne (6 “Boc

40mmol ) in tol uene (100 m -) was adde rr% und 79
(11. 69, 40mmol), followed by solid K2C03(1
80mm|) 10 and the resulting reaction was heat ed to

51 108 Peydit Soleie-bi P @56 1Bama o b e f oo mL)
was adided adegrbura 79¢11 e@cmmmm)xtdubwm t6id Ke@O3( 1y, 80mmol),
and {35 BUIRA R e ke dlo PG B0 Matel Blsd s
templehatare frCréh.( BINAH (-SX)OWﬂ Mtrﬁbl)(a?QDPﬂ”(-CDAmﬁf(ﬂ 80fE 2%mol) were
ton 2316 thS T mlST it 28 R TeReh hae e i Fhgogar
additigial gepat 3t o8C. ank fdrtiof UaiktUsrePRas eobRsE oot téifiperature, then
EtOAC GZ%OE}nEAan%Zv(\)/gtenH%O mq?) v(\:/gpeb .Iagggd ogr%l nhe resulting solution was
filtered through Celite to remove any insoluble material. The filtrate was separated
and the aqueous phase was extracted with EtOAc (200 mL). The combined organic
phases were washed with brine (300 mL), dried over anhydrous MgSQ,, and
concentrated in vacuo. The resulting residue was purified using flash column
chromatography on silica gel, eluting with EtOAc-Hexane (1:1) to provide compound
80 as a red solid (24.1g).

Step 4

Boc

P NH N
H81

Compound 80 (15.8g, 38mmal) was converted to compound 81 using the
method set forth in step 2. Compound 81 was a light grey solid (11.8g).

Step 5
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phases were washed with brine (300) nL), dried over

anhydrous MgSO4, and concentrated in vacuo. The
woeswrlorsarg resi due was purified using flash cobPamus2006/048349

chromat ography on silica gel, eluting with

Et OAc- Hexane (1:1) to provide conmpound 20 80 as a red

solid (24.1g). Step 4 OIC NHNS80/ N NNBoc 81

25 Conpound 80 (15.8g, 38nmp.l) was converted to

conmpound 81 using the nethod set forth in step 2.

Compound 81 was a light grey8%olid (11.8g). Step 5 WO

2007/ 075629 PCT/ US2006/ 048349 87 CN ( O NH N 81+ (N

Cl NNNBoc HOB82 A solutio compound 81
(2,3.83g, 1 Omol) in DCM (60 dhd B3N (4nl) was
cooled to 0 C, then 2-picolinoyl &l |de (2. 14q,
12mmol ) was added, and the 5 res t| rct on
allowed to sti OC for 1 h, ("\)\'/\A%

t enper at uBd+ ciThie Peact i > vvas

sequential Iy wiNh NN NaOH (40 ni), &nd brine (40

m.), dried over anhdrous MySO4, and con@2ntrated in

vacuo. The resulting residue was purified using flash

col utm chr omat ography on silica gel, eluting with

CHR Gbhstiokbsftdropodnd 8d (3884, dOmmadoinrDICRR (66 mLeldriEtzN (4mL.)

was E981848 d*c GhenZ pitaTRo Ehibride (2,135, 1¥niinbl) was added, and the
resulting reaction was allowed to stir at 0°C for 1h, then at room temperature for 16h.
The reaction mixture was washed sequentially with 1N NaOH (40 mL), and brine (40
mL), dried over anhydrous MgSOs, and concentrated in vacuo. The resulting residue
was purified using flash column chrgmatography on silica gel, eluting with CHxClo-
MeOH (50:1) to provide compound 82 as yellow foam (4.41g).

Step 6
| SN
_N
gz — N7 N/@/\b
_ NH
A

83

A mixture of compound 82 (2.20g, 4.5mmol) in ethylene glycol (15mL) was
heated to 170°C and allowed to stir at this temperature for 16h. EtOAc (60 mL) and
water (30 mL) were added to the cooled mixture and the aqueous layer was
extracted once more with EtOAc (60 mL). The combined organic phases were
washed with brine (30 mL), dried over anhydrous MgSO,, and concentrated in
vacuo. The resulting residue was purified using flash column chromatography on
silica gel, eluting with CH2Cl2-MeOH (13:1) to provide compound 83 as a light yellow
solid (0.41g).
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83 15 A m xture of conmpound 82 (2.20g, 4.5mml) in
et hyl ene glycol (15nL) was heated to 170C and al | owed
woaotwrse2at this tenperature for 16h. Et QAc (60CTUS2@6d48349
water (30 nL) were added to the cooled m xture and the
aqueous |ayer was extracted once nore with Et CAc (60
nmL). The conbi ned organi ¢ phases were washed with
brine (30 nmL), dried over anhydrous MySO4, and
concentrated in 20 vacuo. The resulting residue was
purified using flash colum 88romatography on silica
gel, eluting with CH2Cl 2- MeOH (13:1) to provide
Ste 'zorrpound 83 as a light yellow solid (0.41g). WO

20Q7/ 075629 _ PCT/ US2006/ 048 ep ound 83
SO ERAD, B WS o VRBeR Ipfuthes MR GREPEGUNAG G the methods set
forthrm@@@lﬁpléei stés by | mHP@ppl e 4, steps 6-7. MH477 5

Exanpl e 29 Preparation of Conmpound 76A N J aOs -0 N
Ns NH2 tN 76A 10 Step 1 .Boc N, Boc N MsO H 84 15
A solution of 4-hydroxy- iqeridine (2.01qg,

10mmol) in DCM (30 m -) Iﬁ)é% LF2 (2.80nm, 20mml) was
cooled to 0 C, anﬁ’rﬂmll?é\lﬁé@flcﬁ@mplouﬁﬁﬁ&l\de was

sl owW y added. The ction was allowed to stir at 0C
for 2h and was then pponcent rat ed in vacuo The
resulting residue S pyFilTye g fl l col umm

NS NN,

Y

N\

76A
Step 1

A solution of 4-hydroxy-N-Boe piperidine (2.01g, 10mmol) in DCM (30 mL)
and EtzN (2.80mL, 20mmol) was cosled to 0 °C, and methanesulfonyl chloride was
slowly added. The reaction was allowed to stir at 0°C for 2h and was then
concentrated in vacuo. The resulting residue was purified using flash column
chromatography on silica gel, eluting with EtOAc-Hexane (1:1) to provide compound
84 as a white solid (2.76g). '

Step 2



20 chromat ography on silica gel, eluting with

Et OAc- Hexane (1:1) to provide conpound 84 as a white
weabi7d74629 76g) . Step 2 WO 2007/ 075629 PCT/ US20061048194/948349

89 .SH HZN S N,Boc 84 + H2N 85 NaH (9.2g, 230mmol)

was added portionw se over a period of 30 mn to a

sol ution of conpound 84 (43g, 153rnnol) in DVF (400

m.). The reaction was allowed to stir at room

tenperature for 2h, then 4-am no benzene thiol (23g, 5

184mmol ) was added. The resudging reaction was al |l owed

to stir at room tenperature for 16h and was then

poured into water (400

L) ext r aekr h Et
(500m. x 2 and t i ned organic re sh
ied over anhy

with bri ne)si's
The resulting resi due vvas

concentrated i rHaNacu.
purified using flash col unmm chromat ogr aphy 8n silica

QNaH ?blfg' @QO\%MBI)@%GG‘@&%&%&&M%@ 04/)er & (SH/ beQO 3r)nln to a

onpound I"i ght I ow sol i

solutmrqump%nw é8av é’ésmn@la) in Rk Mé% nale\mmm aea&imgwas

allowp o PRI Fehl At ib 585 oR- foh 4 BB sl RREARRI (20
184ngyol) M@@ﬁ@edoﬁp hef re@aﬁmmacuomwaa allgwed\to ey alNagn N
tempé%tuhlz %1 6H And W&Ptheh poured into water (400 mL), extracted with EtOAc

(500mL x 2), and the combined organics were washed with brine (500 mL), dried
over anhydrous MgSQ,, and concentrated in vacuo. The resulting residue was
purified using flash column chromatography on silica gel, eluting with EtOAc-Hexane
(3:4) to provide compound 85 as a light yellow solid (38.8g).

Step 3
Compound 85 was converted to the title compound using the procedures from
steps 3-6 of Example 1337450, followed by steps 6-7 of Example 4. MH"* 494

Example 30
Preparation of Compound 77A

\

(N o\\s,/o
SeReNe!
a ~ K/N N NH,

N
N\ _/
T77A

Step 1

0]
n

S
n ~Cl S—N NBoc
OO . I/\NBOC_—* /@/8 \—
O2N HN\)
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SO0 (>S"A + ~NBoc S-NNBoc HN J 02N 86 WO

2007/ 075629 PCT/ US2006/ 048349 90 A solution of N Boc
woipereazdzae (14.4g, 77.4mol) in DCM (300 m -) pamaiSEio8hs349

(21.6n., 155mml) was cooled tot ) C and

p- Ni t robenzene sul fonyl chloride (20.5g, 93nmopl) was

added portionwi se to the cool ed solution. The

resulting reaction, was 5 allowed to stir at 0C for 1

h, then at. roomtenperature for 16h. The reaction

m xture was washed sequentighly with 1 N NaOH (50

m-) and brine (50 nL), and the organic phase was

dried over anhydrous M gSO4, and concentrated in

vacuo. The resultlng resi due was purified usin

fl ash
o ok SRition @iiribes BiFRATRed Atk 7dehmraailin REMI(ER0 mb) and EtN
1. G%P’*fséﬁm? & é&ol &t&g% 8fd %Qmmﬂ%z%ﬁea&u%r#y! 8Ribride (20.59,

ow solid Conpoun
93 mmﬁwaﬁ edded nqmonmseet%fbﬁpzﬂﬂh@n golulign: hEhereesiddag seaction, was

aIIO\A)‘ce‘El‘%lro'QE?tIr%ft?@ol%r21116'\ﬁF gggcfﬂ}h%@eréﬂré g&{‘@g?lzy ﬁ%ﬁf&%cﬂon mixture
was wasceﬁﬁ@m@nmgw With\'N tYaQH-(6R mN) gedngne (1‘54Q mg) arxbthe organic
phasgt\ﬁ%s an dQ@ver Wd}oué\m ﬁ@{‘é d c&ﬁ)cé'rlm'étéb /#%c%oTh@Vresultmg

utton o conpou
residpeapas purified dsing flashi coluram @bspmatag raphEmrmll@ a#l, eluting with

Eto%Me&Qﬂe Ni1)3BD 5Vl dokmpdimd 86X Ry RSISA YR (28.09).

Step 2
Compound 86 was converted to the title compound using the methods set

forth in steps 2-6 of Example 75, followed by steps 6-7 of Example 4. MH" 527

Example 31
Preparation of Compound 78A

3 SRGVS!
|
NN N "“NH,
/N
O

78A

Step 1

o)

AN /@/ \O

|

S o E;;kN N_
+

12 [H . Boc

H
HN
N ro
’

A solution of compound 12 (2.40g, 6.2mmol, prepared as described in steps
1-4 of Example 4) in DCM (60 mL) and EtzN (1.3mL, 9.3mmol) was cooled to 0 °C
and, 1,3-thiazole-2-carbonyl chloride (1.00g, 6.8mmol) was added to the cooled
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25 and, 1, 3-thiazol e-2-carbonyl chloride (1.00g,

6. 8mvpl ) was added to the cool ed WO 2007/ 075629
wWOeCH71WE206/ 048349 91 sol ution. The resul ti NgPCEASLI06/048349

was allowed to stir at OC for 1 h, then at room

tenperature for 16h. The reaction m xture was washed

sequentially with 1 N NaOH (30 nL), and brine (30

nm.), then the organi c phase was dried over anhydrous

MySO4, and concentrated in vacuo. The resulting

residue was purified using fg¢psh 5 col um

chromat ography on silica gel, eluting with DCM Acet one

soluubihZ me tésmtrrﬁg/rémmoﬁqme @nsw%g EEY ﬁt ?ﬂca‘ak HH, {harPatloom
0oC ~

tempiaiaEHfsUAR- TP FEatoD ToRAGIY S WashRP sesuiegtglsith TN NaOH
(30 n(L@”bthhﬁfﬁ\e (3@!’% ? th@n]tﬁQ drgahié pHAseRes dviedt bverdntydiréus

nperature wher el n nass spectra confirned
MgSQpcng sanpRniratRd dn waclg Thexrasuitinchiasidye wasmigified using flash

colun'iﬁ %ﬁFdrﬁBLc{Béng 6n]s'§l{d@§e=l‘(3 %mtﬁ@ \l)i/ﬁi;n'ﬁ@lmd \Na'-:?\gt?%ﬁba(ﬂwﬂ to provide
compﬁh@da%@@@tare@;d\d %@5Q)epar at ed and the extracted

once nore with EtQAc (30 niL). The conbi ned organic

| ayers were dried over anhydrous MgSO4, concentrated

i ®teadio, and the residue was purified using flash

colum chromat ography on silica gel, eluting with

DCM acetone (15:1) to provide_conmpound 20 88 as a tan

solid (0.362g). Step 3 n Nl\lﬁ) 88 -p NN

87 - NIN /Q/ O\C'

A mixture of compound 87 (1g, 2.08mmol) in ethylene glycol (6mL) was
heated to 150 °C and allowed to stir at this temperature for 16h, wherein mass
spectra confirmed the disappearance of the starting material. The reaction mixture
was cooled to room temperature, then diluted with EtOAc (60 mL) and water (60
mL). The aqueous layer was separated, and the extracted once more with EtOAc
(30 mL). The combined organic layers were dried over anhydrous MgSOs,,
concentrated in vacuo, and the residue was purified using flash column
chromatography on silica gel, eluting with DCM-acetone (15:1) to provide compound
88 as a tan solid (0.362g).

Step 3
‘_‘
Na S
o

« — L O
N7 N
_ NH
\ N
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~DNH N 89 WD 2007/ 075629 PCT/ US2006/ 048349 92
Trifluoroacetic acid (1 nL.) wa-s added to a sol ution
wohowampaend 88 (360ng, 0.755mmmo1) in DCM (4nmeLT/Usmmb6/048349

the reaction was allowed to stir at roomtenperature
for 16h. The reaction m xture was then diluted with
DCM (10 nL), basified using 5 50% NH4OH (v/v, 6 nlL),
then the aqueous was extracted once nore with DCM (10
mL). The conbi ned organics were dried over anhydrous
MySO4, and concentrated in §2acuo to provide conmpound
89 as a light pink solid (0.265g). Step 4 10 Conpound
89 was converted to the title conpound using t he

d t t t 6-7 4, M+ 484
B 030339%?@{96@gilrr}dﬁdggaésﬁﬁeo@uaov A |0?qcoaiamd g% (360mg,
0. 75§%ol§3¥rﬁDdM QZNL) ahd {heo—FéeiQﬂloHZ»bQ hlId@ed toHtiviat %btﬂftemperature

for 16 e eeRon SO Vas Tha S R (8 U, B using
50% @«ﬂiﬂngS(v M’théﬂ%é %u@o&ts%é“s e%ﬁécﬂéh%?& ﬁfbré mPﬁ{ bcm (10

dr ogenat ed at 40Psi
mL). sBlémcozrebleaﬂ @rgamlcwrﬁudrm @deroawhydaﬁus M@S% @mdat:@ncentrated

in val@@ét@?f Qetd?fn%&h 0 ils8a lighen k%@?g%@ﬁg;d in vacuo

to pr e conmpound 91 as a’lig el |
(22.3g). WD 2007/ 075629 PCT/ U82006/ 048349 93 Step 2
9]511ebk4(‘\ FSCOCFS FCN1N 3H

Compound 89 was converted to the title compound using the methods set
forth in steps 6-7 of Example 4. MH" 484

Example 32
Preparation of Compound 79A

NN N S"“NH
Y
G

79A

Step 1

ot — C
OoN 2N =N

HoN o1

To a solution of compouhd 90 (25g, 117mmol) in a mixture of THF (300 mL) —
EtOH (100 mL) was added 50% Raney Nickel (5 g, aqueous slurry), and the mixture
was placed on a Parr Shaker and hydrogenated at Py = 40Psi for 16h. The spent
catalyst was filtered off, and the filtrate was passed through Celite, then
concentrated in vacuo to provide compound 91 as a light yellow solid (22.39).
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92 5 A solution of conpound 91 (22g, 120mmol) in DCM

(500 m-) and Et3N (10.5nL, 143mml) was cooled to O
w@20a7ess2d ri f 1 uor oaceti ¢ anhydri de was. added t BCTHUS2006/048349

cool ed solution via an addition funnel over a period

of 20 min. The resultant reaction was allowed to stir

at 0O Cfor 1 h, then at roomtenperature for 2h. The

reaction mxture was then concentrated in vacuo and

the resulting residue was 10 purified using flash

col uim chr omat ogr aphy on silpga gel, eluting with

DCM acetone (9:1) to provide conpound 92 as a yell ow

sobfegh 225.89). Step 3 O( ~ 92/ NH AcOH F3C H 15 93

To a m xture of compound 92 (25g, 89.2mmvl) in acetic

acid (180 m -) was added Pt02 (39), and the reaction

vessel was place en apParr shaker and H eeat

PO = 40 Ps f rl he reaction n1xt re

filtered tO ﬁ:aceﬁnﬁ%)]—\c@fal yst andpgd(lﬂfr\i

washed with MeOH (100 nL), then passed I"through a pad

of Celite and concentrated in vacuo. The res@Bting

resi due was dissolved in MeCH (100 nlL), and the

resulting solution was poured into Et20 (600 nlL). The
whi seluyioscoirarapeund Hed@2en d 2Qeymel) iin M, (5AQsRb Y and BN

(10. %FOM%%%&U Wed %dble@ E&Y'%tg%g%&ggggeﬁé aBhYid& was added to
the qoetedmlooenU@amgadcbuorzfunnesb@ver a_periqeRof 20 xEoe Thgdresaltant

8 7
reacfﬁ)rifw\?gasl@;v%&f’ Qﬁ'rnéit (9 C(iéﬁ (13 ﬂgté\teglﬁlat(r@g?ﬁ }er‘ngsgﬂyﬁ ﬁg‘(ﬁh The
reactign @‘HX@IT%W%S the@ @cmserrémﬁecﬂ imyaetn @Dﬂdhe\EQ§U|Qn§dé§@U§ was

G A AT 4l o TP ch PR st

(e 1)rt@smovmﬁg:qma@um@@maaﬁl@mwﬁ&&g) at 0C for 2h,
then NaCOH (2N, 50 m -) was added to the reaction, and
the resulting reaction was allowed to stir at room
tBeordture for 1 h. The reaction mxture was

separ ated and
o)
92— NH-AGOH
FaC

N
H

e aszN

93

To a mixture of compound 92 (25g, 89.2mmol) in acetic acid (180 mL) was
added PtO- (3g), and the reaction vessel was place on a Parr shaker and
hydrogenated at Py = 40 Psi for 16h. The reaction mixture was then filtered to
remove catalyst and the filtrate was washed with MeOH (100 mL), then passed
through a pad of Celite and concentrated in vacuo. The resulting residue was
dissolved in MeOH (100 mL), and the resulting solution was poured into Et,O (600
mL). The white precipitate formed and was filtered, washed with Et,0, and dried to
provide compound 93 as a white solid (30.0g).

Step 4



10

15

20

25

the organic | ayer was washed with brine (100 ni),

dried over anhydrous MySO4, 10 and concentrated in
woacrmwiseehe resulting residue was purified usi RGTUSABK/048349

colum chromat ography on silica gel, eluting with

Et OAc- Hexane (1:4) to provide conmpound 94 as a white

solid (30.1g). Step 5 15 Nk 94 ---~- H2ZN | / NBoc

95 K2CO3 (2N aqueous sol ution, 150 nL) was added to a

sol ution of conmpound 94 (30.0g, 78mml) in MeOH (300

m.), and the reaction was algpwed to stir at room 20

tenperature for 16h. The reaction mxture was

concentrated in vacuo and thg e due was
extract ed Wlth[)ggl\/l M (300 nL ecnbl
organics were dried overr,a ld 0

concentrated in vacuo to provilde co ound 95 as |ight

brown syrup which solidified into an solid upon
standing (24.6g9). 25 Step 6 V\D 2007/ 075629
PCT/ US2006/ 048349 95 N | 95 ---> ONH H

NA migigie 6f 6emMIeunss9P K%@Qgeéﬁfmm%bﬁﬂaﬁw(w aﬂd was cooled to
0°C ?thEEXE’crIQ (38@1‘]’} r1%@)¥ﬁﬁ1§|)q§as HEHQS s@ggﬁl ”eltct‘ﬂﬂa ?e'éultflﬁ’d 5Biution was

addedcﬁne@w@a af Btk (2(1 Og, Q@Ammﬁt) indd Rg{l (t1|6>Q rmbt) N@d@ dsepping funnel
over ¥y B 80858, 1, AT ED IR 19417 PG foran
then NaQidr@bluﬁ@ rsbawag added to the reactlon and the resultmg reaction was
allowed to stir at room temperature for 1h. The reaction mixture was separated and
the organic layer was washed with brine (100 mL), dried over anhydrous MgSQy,,
and concentrated in vacuo. The resulting residue was purified using flash column
chromatography on silica gel, eluting with EtOAc-Hexane (1:4) to provide compound
94 as a white solid (30.1g).

Step 5

94 ——» HoN /©/\Q\IBOC

95

K2COs3 (2N aqueous solution, 150 mL) was added to a solution of compound
94 (30.0g, 78mmol) in MeOH (300 mL), and the reaction was allowed to stir at room
temperature for 16h. The reaction mixture was concentrated in vacuo and the
resulting residue was extracted with DCM (300 mL. x 2). The combined organics
were dried over anhydrous MgS0QO4, and concentrated in vacuo to provide compound

95 as light brown syrup which solidified into a tan solid upon standing (24.6g).

Step 6



NIl SN N NNH2 80A 15 Step 1 iNNO S~ S)':loc

NN/ NN\ ~ NE3oc t/ tIN97 N N 98 A solution of
woaogaasds 97 (250nmg, 0.513mmol, prepared usi ngPCIAIS2006/048349

method 20 set forth in Exanple 75) in DCM w . as

chilled in an isopropanol-dry ice bath, and to WO

2007/ 075629 PCT/ US2006/ 048349 96 the cool ed sol ution

was added m chl oroperbenzoic Acid (114ng, 0.513mmol).

The reaction was allowed to stir in the pooling bath

for 3h and the reaction m xtage was then washed

sequentially with 1 N NaCH (6nl) and brl ne (6rrL)

dri ed over anhydrous MySO4~gnd ad in

vacuo. The resulting residje S { i j

flash col um chr omat ogr aphy gel , €l ¥ ng

with DOM MeOH (95453t 0 opr Wi dé! conpound 98 as a

white foram (236ng). Step Corrpouryj; 98 was converted

to the title conpound usi he nethods set 10 forth
in step 7 of Exanple 78, {fol|f owed by steps 6-7 of
Exanple 4. MH'" 510 Exa 34 Preparation of

Compound 81A and 81B 0 O wu , u N' OLOCKNH2 o v NNH
N t-N81IA\ /N81 B 15 Step 1 NS O N+ 0
f '‘Canpgund 96.wgs Rrepared)from c-g{[gg@und” 9_5_%3 chloro—3 mtropyrldme

using the method set forth in Example 75, step 3.

Step 7
Compound 96 was converted to the title compound using the methods set

forth in steps 1-3 of Example 78, followed by steps 6-7 of Example 4. MH" 476

Example 33
Preparation of Compound 80A

= O
i r
Q Q/S\G \/@
|
N/ N~ N ~ NH>

N
N\
80A

[ D
e s
e e ROWES N

NBoc NBoc

N
N\ 4 97 N A o8

A solution of compound 97 (250mg, 0.513mmol, prepared using the method
set forth in Example 75) in DCM was chilled in an isopropanol-dry ice bath, and to
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N 98 / N 99 20 A solution of conpound 97 (250nyg,

0. 513mmol, prepared using the nethod set forth in
wexeTs524337450) in DCM was chilled in an PCT/US2006/048349

i sopropanol -dry ice bath, and to the cool ed solution

was added mchl oroperbenzoic Acid (114ng, 0.513mmmol).

The reaction was allowed to stir in the cooling bath

for 3h and the 25 reaction m xture was then washed

sequentially with I N NaCH (6nL) and brine WO

2007/ 075629 PCT/ US2006/ 048348 97 (6nL), dried over

anhydrous MySQ4, and concentrated in vacuo. The

the cb&RH! ddifion VRN é’&@ed’"ﬁﬁcﬁl@"rééér‘b@nﬁéld@cnﬁ'(aﬁh%mmmol) The
chromatograp%]on silica , elutin

reaction wg;‘> allewedoioi stis o ingghath fgr B%gﬁﬂd the reggtionmigture was
then %’%%o sﬁérgqg.e%%aﬁ? with | 1 I\gﬁtad{-?kérﬂ\{y) %ﬁamr&ﬂéﬁgsrﬁg drédss@n

s 98 an were converted to t

anhyquﬁdwwa g memra@d in vageet Therssuling f@Sl{ihe was purified

osind PR hRIHckRaghPER sich 60, ARRH i pO-eQ (1:45) o
provide sonipowick P8 asNmvhite fisam (ABBFng).N CI N ((, OREt NO2 H
100 101 20 To a solution of 2-chloro-3-nitropyridine

(4.75g9, 30mmvol) and conpound 100 (4.95g, 30 nmol) in
t @tepr® (150 m -) was added K2CO8 (8.28g, 60mmmol), Nal

G s P8 1 T 0S4 e o

forth frostep- D of Exadnpikl 78sddiiawed biyrsteps Bkl of ExapwiadurMH &10

Example 34
Preparation of Compound 81A and 81B

o~ 0
Q 0@@ & oo
NN N SN,
\ / @N 81B

=N Nt _N ,(,)
7’” T ;
97 —» N’ N D T NTN 0@
NBoc NBoc
\ N 08 \ /N 99

A solution of compound 97 (250mg, 0.513mmol, prepared using the method
set forth in Example 1337450) in DCM was chilled in an isopropanol-dry ice bath,
and to the cooled solution was added m-chloroperbenzoic Acid (114mg,
0.513mmol). The reaction was allowed to stir in the cooling bath for 3h and the
reaction mixture was then washed sequentially with 1 N NaOH (6mL) and brine



20h. The reaction m xture was then cooled to room
tenperature, extracted with 25 Et OAc and t he organics
woro@/mshed wi th water, dried over Na2SO4, PCT/US2006/048349

concentrated WD 2007/ 075629 PCT/ US2006/ 048349 98 in
vacuo. The resulting residue was purified using flash
chromat ography using 10% of Et QAc/ hexane to provide
conmpound 101 as orange solid. Yield: 6.59, 75% Step 2

51 NCO,?Et cj.COR2Et NO2 HNH2 H 101 102 To a
solution of conmpound 101 (5.8g, 19.1 mmol) in EtOH

(100 nmL) (in a 500 nL hydrogenation bottle) was added

(6mL8adNbd olePahhyd l‘m:s"mgﬁﬂﬁ awamdndé"rm@e@@we Uaddo.Tthe %&u:tmg
erat yre at 50 PHquor 20h, The reactijo

residyEabas BUISd isiD IRRh &P giodraphy on silige gk eluting with
DCMM C} \ rhfjo
eU ¢453rt633?b i@lbe(gas O}I %ﬁgeséﬁﬁgibgggéﬁo\ﬁ%ﬁ%@mg) and 99 as
allghtgleilowfeqyn;ﬁfﬁm NHHNHH 2 102 103 To a sol ution
5 of conpound 1.02 (2.2g, 8.6nmmol) and Et3N (3. 6n,
25 8mm|) in CH2CI 2 (40 nL) was slowy added
oyI chl ori de hydrochlorlde (2.0g, 20 10.3mmol).

Th

| bEARRAAY oSy Y VB Bl DS T anc o1,
respestiveds tusingithe, mmn@ﬂs sahtortbamtepwﬁs?mrﬁxampve %r gani ¢

| ayers were dried over Na2SO4, concentrated in vacuo,

and purified using flash chromatography to provide
10 conpound 103. Yield: 2.6d&xamaple 3% Step 4 WO

2007/ 075629 PCT/ U@gggg{aqgﬁ%4%o,9‘%ougg2@AN CO2Et

s 0]
\ N @/‘k
¢ N Z N

N
N\ 7
82A
15
Step 1
I ( I N CO-Et
Nig 7N
(,ozEt NO, H
101
20 To a solution of 2-chloro-3-nitropyridine (4.75g, 30mmol) and compound 100

(4.95g, 30 mmol) in toluene (150 mL) was added K>COj3 (8.28g, 60mmol), Nal
(0.15g, 1mmol), BINAP (0.37g, 0.6mmol), and Pd(OAc). (0.14g, 0.6mmol). The
resulting reaction was heated to 110 °C and allowed to stir at this temperature for
20h. The reaction mixture was then cooled to room temperature, extracted with
25 EtOAc and the organics were washed with water, dried over Na;SQ,, concentrated
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/| -~ (r) NNN CNl NHHtN 103 104 A solution of
conpound 103 (2.6g, 7.2mmol) in acetic acid (20 m-)
woaso7esed to 120 C under N2 and all owed t o r BORIUS2@6/048349
this tenperature for 20h. The 5 reaction m xture was
then cooled to roomtenperature and concentrated in
vacuo to provide conpound 104. Yield: 2.5 g, 99%
Step 5 -/N/ Ce~2Et , N CO2Li+ NV Na NNN 10 t-N
104 / 105 To a suspension of conpound 104 (1. 0g,
2.9mol) in a 1:1 mxture of98 MeOH/ water (20 m-) was
added Li OHH20 (1.99, 4.4mmol). The reaction m xture
in vavae. f’l'ﬁétr@dultmgﬁr@@ldiIMWaUpmmédtlmnsg ﬂashtcht’dmnatography using 10%
erature for_ 1l.5h, after \/)C &3 0
of Et e@neiePrayidesempossd; 1P 6%8"?'69%?8 d%'e%rﬁaéan@A
105. Yield: 1.0g, 100% Step6 O N CO2Li+ N/ N Nf/ N
N 91 NBOC - N 2p tN 105 / 106 WO 2007/ 075629
PStepEb006/ 048349 100 To a sol ution of conpound 1105
(1.0g, 3.1 nmmol) and 1-Boc- pi perazi ne (0.58g,
3.1mol) in DVMF (10 nL) at 25C, was added DEC (0. 89

4. 7rmol ) o. pCB, 4. . 7mmpl ) . [eSKeact
heated t a Iovvedto stit at thi g5
tenperatur O0f, after which tinme 5 o of NNa

aqueous Sd‘il(l.'li_l on vvas added. The resul ti Mylzsol uti on was
extracted with Cl 2, washed sequentially Wpbh water
(3x) and brine, dried over Na2SO4, then filtered. The
filtrate was concentrated in vacuo

To a solution of compound 101 (5.5g, 19.1mmol) in EtOH (100 mL) (in a 500
mL hydrogenation bottle) was added Ra-Ni (1.9g). The mixture was hydrogenated at
room temperature at 50 psi under H; for 20h. The reaction mixture was then filtered
through celite, and the filtrate concentrated in vacuo to provide compound 102.
Yield: 4.7 g, 95%.

Step 3
N CO.Et | N /@,COzEt
l = /©/ = Z N
'l’:l' S I NH H
NH2 N

To a solution of compound 102 (2.2g, 8.6mmol) and EtzN (3.6mL, 25.8mmol)
in CH2Cl2 (40 mL) was slowly added picolinoyl chloride hydrochloride (2.0g,
10.3mmol). The reaction was allowed to stir at room temperature for 1.5h, after
which time the reaction mixture was extracted with CH2Cl> and water. The combined
organic layers were dried over Nax;S0,, concentrated in vacuo, and purified using
flash chromatography to provide compound 103. Yield: 2.6g, 84%.

Step 4



and purified using flash chromat ography to provide
conpound 106. Yield: 1.3 g, 87% 10 Step 7 o N/ N( |
wa 2007@75dgH NN(r) N 1 NBOC N(r) N N N 106 " " 10€TA52006/048349

a solution of conpound 1106 (1.3g, 2.7mol) in CH2Cl 2

(20 m.) was added CF3COOH (6 nmL). The resulting

reaction was allowed to stir at roomtenperature for

20h, after which tinme concentrated NH 40H was added

until the solution was at pH 11-12. The resulting

m xture was extracted with Q®Cl 2, washed with bri ne,
dried over Na2SO4, filtered, and concentrat ed in

vacuo to provide conpound 107. Yield: 6%
Step 8 WD 2007/ 075629 PCT/ US2006/ 048349 01 COgEt
?N3CLNBOC 10 > »CO187 tN 108 To a |

conmpound 1- 52mm|) and

N- Boc-#Z o 5 4-carbal dehyde (s@

W)2002Q32 93 N|(|O"i4g, 0.62mmol ) in CH2C 2 @ ) was

added N&( OAY¥) 3BH (0. 44g, 2.08mmol). The reskytj
reaction wa® allo to stir at roomtenper uref&rﬁ4
20h. The reaction mxture was then extracted with
CH2Cl 2 and _the organics wer with, satur

A ORIAR. Rl ST 10 (2Heh oo Tas) Imieie 368 (30 L) was

heaté@?&@éo °@%m$aha HlBdddtoViRphein aThﬁusrt@ﬁtﬂérbﬁGe for 20h. The
residue was purified 10 using flash chrorratogra

S reactignmigere Wﬁ?otbﬁa cpgied g g‘:Egn‘npfr@tureg cc@t(@lg rﬁeé in vacuo to

provu@@'HBhg?SﬂJﬂc@QOWa‘?léT@@grd 5979%0 Conpound 82A using the
described in step 7 of this exanple. M+ 491

15 Using the nethods set forth above, conpounds 83A-1
1Z3cpne5 e prepared: Conpound Structure (MHH)  F

_— S~
) — N
Cy o
10 N\ 104 N\ 105

Toa suspensioh of compound 104 (1.0g, 2.9mmol) in a 1:1 mixture of
MeOH/water (20 mL) was added LiOH-H2O (1.9g, 4.4mmol). The reaction mixture
was heated to 60°C and allowed to stir at this temperature for 1.5h, after which time
15 the reaction was concentrated in vacuo to provide compound 105. Yield: 1.0g,

100%.
Step 6
~ o
\ _N cosLit
NTN — “BOC

20 N\ 105 106



83A H3C,S ON -ON NN NHZ 499 C 84A F 517 H3C S p

/ NN\ I NNFNH INC W 2007/ 075629

wWOeCH71WEA206/ 048349 102 Conpound Structure (M-PET/USZ0M6/048349
H3CS, . o N465 ~ NNJ-1 NNH tNF 86A H3CGS N

445 | ,/ N\ I N~ NNH2 NS87A F 530 N ON N N NH2
NC B88AF548 ~NI ON F

100

To a solution of compound 105 (1.0g, 3.1mmol) and 1-Boc-piperazine (0.58g,
3.1mmol) in DMF (10 mL) at 25°C, was added DEC (0.89g, 4.7mmol) and HOBT
(0.63g, 4.7mmol). The reaction was heated to 60°C and allowed to stir at this

5 temperature for 20h, after which time 5% of NaOH aqueous solution was added.
The resulting solution was extracted with CH2Cl,, washed sequentially with water (3x)
and brine, dried over Na>SQy, then filtered. The filtrate was concentrated in vacuo
and purified using flash chromatography to provide compound 106. Yield: 1.3 g,
87%.

10 '
Step 7

= 0
o 5 o

7 N/\l N/\|
gN k/N‘BOC > 7 "N I\/NH

N
~ S
C/ 106 N/ 107

15 To a solution of compound 106 (1.3g, 2.7mmol) in CH2Cl» (20 mL) was added
CF3COOH (6 mL). The resulting reaction was allowed to stir at room temperature
for 20h, after which time concentrated NH 4OH was added until the solution was at
pH 11-12. The resulting mixture was extracted with CH2Cl,, washed with brine, dried
over NaxS0O,, filtered, and concentrated in vacuo to provide compound 107. Yield:

20 1.0g, 96%.

Step 8



NN\ ~FNH 2 --O0ON d 89A F 547 N~CO\ 1

.,~~ NNNH2 Ndd W 2007/075629 PCT/ US2006/ 048349
waQd7@ampoeund Structure (MrH)  90A F 530 N_ NPET/US20M6/048349
~JN\V A N1 N O 91AF 548 FNNI NH2 d NN ~

/[ JN"~ :~ZN O 92A 478 ,NN N\ NH2 NI ,~ N

101

N N
N\ 107 N 108

To a solution of compound 107 (0.2g, 0.52mmol) and N-Boc-2-aminopyridine-
5 4-carbaldehyde (see W02002032893) (0.14g, 0.62mmol) in CH2Cl> (10 mL) was
added Na(OAc);BH (0.44g, 2.08mmol). The resulting reaction was allowed to stir at
room temperature for 20h. The reaction mixture was then extracted with CH,Cl, and
the organics were washed with saturated NaHCO3; aqueous solution then brine,
dried over Na;S0Oy4, and concentrated in vacuo. The resulting residue was purified
10 using flash chromatography to provide compound 108. Yield: 0.11 g, 36%.

Step 9
Compound 108 was converted to Compound 82A using the method
described in step 7 of this example. MH" 491

15
Using the methods set forth above, compounds 83A-112A were prepared:
Compound Structure (M+H)”
=
s Yeaeve
NékN X NN, 499
\ AN
Ci
84A E 517
3 LX)
NékN NF N SN,
N/
cli
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Compound Structure (M+H)”
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Exanple 36 Preparation of Conpound 113A 0 F N N
NH2 5 N 113A Step 1 OO C H\N~ N BOC Br
woOL2B80075d8p 109 10 To a 0 C solution of 4-bronmpoenzennk/ 048349

/[~ ~N 1

added 1-

\

chloride (11.0 g; 50 mml) in 200 nL of CH2Cl2 was
Boc- pi perazine (9.3 g; 50 mmol), followed by
150 mmol ). The reaction was allowed to

Et 3N (20.9 ni;

stir at

tenperature for 3 hours.

O C for about 1 hour, then at room

The reacti on m xture

was

concentrated in vacuo and thgs resulting residue was

partitioned between ethyl acetate and water. The
R C[ 15 phase was washggy¥igk@ wat ér, then Dbrind, M+H
Con"giledggber MySO4_and concpn?ratpd in vacuo. The rrudg )y
1p4Aduct | obt ai ned was purlfl d u3|ng flash 400
chr omat pgr aphy pr ound 109
(15.8 g). Step 2 N2 2007 075 2 U82006/04ES49
107 0Q N\ N NB %110 Todo0cC
1 IULIUI rpourd—109 \J.UUg, 272 Tmot T 6d Tk
QF dz §/a ded dropMAse TFA (15 nL) The reaction
was al | pwed w: a@ hen
at roon‘tenperatu flor r The regctil n n1xture
was k/,\P NH»
106A F\tiij\ 483
107A F 490
l\/N /©/“\l\/N H
oxr @YQ
110A FNASN N 491
|
N N/'\j O | SN
LN N >
' CHs
111A Y O NH» 505
\ 4 Z N =
ISR Ove
7N ) CHg
N
=N
xS




concentrated in vacuo and the resulting residue was

partitioned between ethyl acetate and aqueous NaHCG3.
woher7arsani ¢ phase was washed with saturated aQUAESHE6/048349

NaHCC3 and brine, then was dried and concentrated in

vacuo to provide internedi ate conpound 110 (4.6 Q),

whi ch was used without purification. 10 Step 3 0 0 \

Nl ~\ N "~~NBr NHBr NNBOC 110 H 111 15

Compound 110 was converged to 111 by using the nethod

described in Exanple 35, E% 8. Step 400 NNN N

Br ( ~N\ N EEOCC ( NH2 111 112 20 Conpound 111 was

r\nn\lorf r~| to—-112 hyv 1ot nn Adoceoy hod i~

T Xy oo 1Ty II\, IIbl. ||uu UCoCCT T Ccu 111 Dl. CF(M_‘_H)

Compoyid ¢ hé present exanpl e. SWCHHE7/ 075629

=

G USZP067 0483 108 Step’DS ON N1.a 113A B

NH2 112 {\ut)r\bn of - u,nd\l112( ny; 0.4
nmol ), B-fluoro- yri lne| or act 69 ny; 1} 2

mmol ), [1,1'-bis(d)y
ferrocene] dichl or® aIIadlun(II) (82 ng; 0.1 mmol) fjand
X

497

Na2CO8 (254 ng; 2. /’I)

Example 36
Preparation of Compound 113A

])L .

NH2

113A

o
cl HNT™ — - /[::j/ﬂ\N/\W
Br/[:::]/ﬂ\ M NG N Br Mg

109
To a 0 °C solution of 4-bromobenzoy! chioride (11.0 g; 50 mmol) in 200 mL of

CHxCl, was added 1-Boc-piperazine (9.3 g; 50 mmol), followed by Et3N (20.9 mL;
150 mmol). The reaction was allowed to stir at 0 %C for about 1 hour, then at room
temperature for 3 hours. The reaction mixture was concentrated in vacuo and the
resulting residue was partitioned between ethyl acetate and water. The organic
phase was washed with water, then brine, dried over MgSO, and concentrated in
vacuo. The crude product obtained was purified using flash chromatography to
provide intermediate compound 109 (15.8 g).

Step 2
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15

20

in 2 nm DVE/water (4:1) was placed in a mcrowave
vial, degassed and heated to 120 C for 12 mnutes in
wanoEMRY6201 cr owave apparatus. The reaction m XPATAISNAE/048349
10 cooled to roomtenperature, then partitioned
bet ween et hyl acetate(20 nL) and 10 nL of water (10
m.). The organic | ayer was separated, dried and
concentrated in vacuo and the resulting residue was
purified using flash chromatography to provide
Compound 113A. M+ 392 15 ihg the nmethod set forth
above, conpounds 114A-116A Were prepared: Conpound
Structure (MtH) 0 114A NN S 413 NH2 C H5A 0 374

N~ N (N NH2 / 116A 0 406 1IN ON N ~N NH2 || H3BCO-N WO
2007/ 075625%PCTN 06/ 048349 109 Exa r\(,-(eﬁqr al
Pr ocedur @ leirR/e ept or BT'T]‘dT"hg Ass d%g&HOf
the HBrfetépt ors ™ tB®PE experi nent Bias Gui nea pi g

brain. 5 Altegpatively, the source of H3 rebeptors
was reconbi nant human receptor, expressed in HEK-293
(hunan enbryoni ¢ kidney) cells. The ani nal s wei ghed

f} eﬁé@%om’@n bf ébﬁ\ddtﬁféju’ﬁo bcgmz?ez lrﬁmdl)vmten mL of CHaClo
ut1 on of Tri s, TD The!

was adndeiropaisoRFA (16 bie THE Erston é’Yﬁfg%'r‘ﬁ"%%‘? (b3 § ef for about
1 hou‘t“%ei"a%r\%ﬁw tehASefARITRORR 3! 186UNYE MEhe RstidtiohUBBeuid was 000

concentrated in vacuo and the resulting residue was partitioned between ethyl
acetate and aqueous NaHCOs. The organic phase was washed with saturated
aqueous NaHCOj3 and brine, then was dried and concentrated in vacuo to provide
intermediate compound 110 (4.6 g), which was used without purification.

Step 3
(@] (@]
N N N
110 111

Compound 110 was converted to 111 by using the method described in

Example 35, step 8.

Step 4

O
N Z N
J@*U - — O,
112

Compound 111 was converted to 112 by using the method described in step

2 of the present example.
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10 g for 10 mn. in order to renove clunps of tissue
and debris. The resulting supernatants were then
woeni7rorfaaged at 50,000 x g for 20 m n. in ordePCTMWS2006/048349
sedi ment the nmenbranes, which were next washed three
times in honogenization buffer (50,000 x g for 20
m n. each). The nenbranes were frozen and stored at
-70C until needed. 15 Al conpounds to be tested were
di ssol ved in DMSO and then diluted into the binding
buffer (50 MM Tris, pH 7.5) h that the final
concentration was 2 pg/m wth 0.1 % DMSO. Menbr anes
westeptfen added (400 pg of protein, 5 pg in the case
of reconbi nant human receptor) to the reaction tubes.
The reaction was started by the addition of 3 nM
[3H R-a-nethyl' hpstamne (8.8 CG/mmol) or 3 nM

[ 3H] NC- net hyl .20 K ne 0 G /nmmol) and conti nued
under i ncub atN/% fo /3 mn. Bound i gﬁgﬂt
separ at eg; ‘l'/ nbo f||trat|on

anount of radi oactive I|gand bodﬁ?d to the merrbr anes
was quantitated by Ii ?1 *d scintillation spectronetry.
Al'l incubations were performed in duplicate and the
standard er was al ways | ess than 10% Conpounds

t UaFO “ﬁ'ﬁ’i"b‘i’{“éli“ﬁﬁ'r"éd fI&r{1909met OvheraglyB3-flueres-pyridineboronic
acid @lewnm 102 nﬁm@nowm Mi%(dmﬁéﬁlﬂpheﬁbﬁﬁ ?]ecept or were
ferro q’]acg)( to determne a "\\/Bﬂ‘z Compounds of
?Pd} l ?fPPaHa&?@na(llk(Bmquﬂtrﬁ@ql)aa@é C&ho(@640mg; 2t mmol)
in2 rﬁb@ME/\ﬁQﬂerf(MﬂtwéQ B{dc%@qmﬁ Hﬁé}bvsfé‘%ﬁ\ﬂal':dbﬁagg&? Ehﬂrheated to
fr.om about to about 400 nM
120 ﬁg’rﬂ%ﬁﬁ“‘n“@ééﬂ@& EMEY puGIRVBsAaRREraiuK; The eactionmixture was

ledite rdo
o S e o, A S B R v

mL. Ogé‘? %gﬂgd@%43§‘@9grgﬁw leyahyes sspaEied dsedfancheoncentrated in
vacu@ahﬁcth@désﬂftmbh%sid“u‘éa%# PrifBd Qsitg hE oﬁﬂ)arggfoﬂréghy tb provide

n mal e, approx. 5 wvee
Com%'f%ﬂggf Jackson Laboratory, Bar Harbor,
ME) were ITB.I nt ained in individual cages at 22 Con a 5
V\éslz hr ht/dark cycle. The "treated" mce (N=12)
g i m g get fori PBRYeccompPlinds i116A-106 Ayidreg)prbpared:

Com;gjmﬁge pnce dai 'y for fou roen ELULI ve—tays—Cont+ol
mce (N=12) were adnjnjsfered vehicle only, once (M+H)"

ntr ol and treated m de

Qa%s 4 and body
ni tlor e Iy The
ntake 413

dai ly for four days. Both
14gpe fed a high-fat di
wel ght and food inta
per cent | i nhi bitio®

115A —0 374

116A o 406

/
~x-N K/N S
NH,
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10 was cal cul ated by conparing the increase in weight
gain and food intake in the treated mce to the
woner@ase9i n wei ght gain and food intake in theCcTawskwel48349

mce. Table 1 shows the effects of illustrative
conpounds of the invention on diet induced obesity in

m ce. Conpound nunbers correspond to the conpound 15
nunbering set forth in the specification. Table |

Conpound No. Weight Gain Food intake Inhibition (%
Inhibition (%9 4A 74.1 15.9 2A 42.4 11.2 36A 58.0

12.7 20 The present invent is not to be limted in
scope by the specific enbodiments disclosed in the
exanpl es which are intended as illustrations of a few

aspects of the inventi orExanplerd7 enbodi ments that are

functionally equival ent ar ithint escoRe of this

i nventi orﬁ_ﬂﬁtéme ocC ‘?&Mﬁﬂg—&—w n

ivention. | di £ 1 - i i

hﬁ'?%ﬁh“gﬁ%{) h@?%?ré&é pglr;sg'rr]‘ttht%;s)t( ose gﬁl I Isgﬁ'%é Pﬁdj?'[ﬁaén'
Altern%?{/tt@l;g?me S6lircanst Y RedopteRdess tecdabinant hbimart heceptope

0

he appended clains. A .n er .of references have
eXPFGE%"bHEi%?g?KBUEHW _?'é‘bﬂY%Fg‘gTeé@ SSfSwhi ch have been
| IR8 HRdhalsOWeltficd 400-B0DNE I TheeBidin gsgue WAS2ROMOgEbRd with a
PCT/ US2006/.048349 11

_ ) 1 T 1S CLAIMED. LS: 1.
Solutien A B8 AEVE BUR2HhG. T8e MIPLCORCHTEAAL 3! tisgesin e a) b
homogenizatiofl HuRer Was’10¢d W/v. OThethpimeenated wesd tyntrifuged at 1,000 x

acceptable spit or solvate thereof,

g for 40 mininpordgr i remoygclumpgof tiggpe @nidsmggtr»rgslr. nr.éw’e %&ﬂb‘nsqo’s
superfatsht9wete thén engriftiged dtS0200@ R fori20 minrindrder to sediment
the membranes, which were next washed three times in homogenization buffer
(50,000 x g for 20 min. each). The membranes were frozen and stored at ~70°C until
needed. )

All compounds to be tested were dissolved in DMSO and then diluted into the
binding buffer (50 mM Tris, pH 7.5) such that the final concentration was 2 pg/mi
with 0.1% DMSO. Membranes were then added (400 pg of protein, 5 pug in the case
of recombinant human receptor) to the reaction tubes. The reaction was started by

the addition of 3 nM [3H]R-a-methyl histamine (8.8 Ci/mmol) or 3 nM [BHIN%*-methyi
histamine (80 Ci/mmol) and continued under incubation at 30°C for 30 min. Bound
ligand was separated from unbound ligand by filtration, and the amount of
radioactive ligand bound to the membranes was quantitated by liquid scintillation
spectrometry. All incubations were performed in duplicate and the standard error
was always less than 10%. Compounds that inhibited more than 70% of the specific
binding of radioactive ligand to the receptor were serially diluted to determine a Kj
(nM).

Compounds of formula (1) have a K; within the range of about 0.6 to about
600 nM at the recombinant human Hj receptor and from about 18 nM to about 400
nM at the guinea pig brain receptor. Compound 69A has a K; of 0.6 nM the
recombinant human receptor assay and a K; of 18 nM in the guinea pig receptor
assay.
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U and Ware each CH or one of Uand Wis CH and the
other is N, X is a bond, alkylene, -C(O-, -C(N OR5)-

WO G)IWIDREY - CH(R6) -, 15 - CH(R6) - C(N- OR5) -, - 0-, PEDDIS06/048349
-CHO, -CHOH)-, -S, -S(O- or -S(O2-; Yis -0-,
-CH2-, -(CH2)2-, -C(=O0-, -(=NOR7)-, -S-, -S(O- or
-SQ2-, provided that when Mis N Y is -CH2-,

-(CH2.)2-, -C(=O0-, -S-, -S(O- or -SX2-; Zis a bond,
-CH(R9) - (R10-C1. C5 al kyl ene), -CH(R9)-CH(R9)-0O,
-CH(R9) - CH(R9) - N-, - CH(R9) - ({R92) =C(R9a) -,

- CH(R9) - C( R9a) =C( R9a) - (R10- C1- C3 20 al kyl ene) or

R8-al kyl ene interrupted bgxampkcsgal kyl ene or
p prow edt h{:'lt when Z i's
enfi o duge e

grloeemw nb@@@ﬁfﬂllé hi;ibk@k 9 \ﬁéé]&é’f' édé’gﬁﬁché% %Erwl'ﬂgedackson

portion of the Z group has 2-4 carbon atomns

Labqrﬁpry,, Bar Harlern ME) were maintained imindivdial cagesoat20 °tRJon a

12123 S S e o S ot
Derivativer(d Qripoikal) oyl gaveige ¢Beardathe fadobetensecytive d@é Cbntrol mice

(N= 1%%&%&? (S'Q%R% V#\ﬂ Elek%lﬂy, ﬁ}&?\lﬁg lﬁc?r%gll %,al Ky! Bpsh mﬂ?rol and

treateg mige ere fed-a high-fiat diethomidaysed-td 8 #)d h6dy eveight andfood
intaké rv’véé( fncfrﬁo}%g g(aﬁ% l;}' r{%?bgr%eﬁ r?iéﬁﬁoR 'V wgfg%tégzg Ewﬁgogg intake

is attac a ni ogen ato
was @@'Ryla&fé bymnzwm@mg@rm boRe Rt eiBaRd fada inteke Gn the

treat%c? 3181.;38[%(4 %é‘ Ii'ndr%l%e lrﬁ ﬁ?glﬂ@% ﬁnégfﬁf?ﬁ IR&{% lgrtpfe,cogtro? mice.

R13-aryl al kyl, R13- heteroaryl R13- heteroaryl al kyl

Rﬁ%ﬂd@'%v@/’thé’ ff&:t gbﬂﬁﬁ&F < grobéxhgﬁ?‘?{? HB’ei iopy on diet-

I ndependent |y ect e from
mduc(gq@q)esqydndmce. cﬁ;pnmqudynumb:éﬁi co@Esi3ond GCt2compond

, 4)2, - NHC(OR14, 10
numt{N legnhlléééﬁl%éfgfggﬁg )CN; each R4 is

i ndependently selected fromthe group consisting of H,

hal 0, al kyI s Table 1
Compound No. | Weight Gain | Food intake
Inhibition (%) Inhibition
| (%)
4A ; 74.1 15.9
22A ' 42.4 11.2
36A ' 58.0 12.7

The present invention is not to be limited in scope by the specific
embodiments disclosed in the examples which are intended as illustrations of a few
aspects of the invention and any embodiments that are functionally equivalent are
within the scope of this invention. Indeed, various modifications of the invention in
addition to those shown and described herein will become apparent to those skilled
in the relevant art and are intended fo fall within the scope of the appénded claims.

A number of references have been cited, the entire disclosures of which have
been incorporated herein in their entirety.
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hal oal kyl, -OH, al koxy, -CF3 and -CN;, R5 is H, alkyl,
hal oal kyl , R15-aryl, Rl15-heteroaryl, R15-cycl oal kyl,
weten7/onser ocycl oal kyl , R15-aryl al kyl, -CF3 or peTHREH8/048349

15 R6 is Hor alkyl; R7 is H, alkyl, haloalkyl,
R15-aryl or R15-heteroaryl; R8 is 1, 2 or 3
substituents i ndependently selected fromthe group
consisting of H R15-cycloal kyl, R15
-heterocycl oal kyl, R15-aryl, R15-heteroaryl and
hal oal kyl, provided that when the R8 substituent is
on the carbon joined to the nitrogen atomof 20 the

WHAY ¢S 1QLaAIMBPD I8k ng, RB is joined through a ring carbon
atom RO is I ndependently selected fromthe group
consisting of H alkyl and haloalkyl; R9a is

1. |Wﬂ@pﬁﬂﬂﬁnkjm i m the group consisting of H
fluoro, alkyl @ HSQﬁ%ggggﬁE& 25 R1I0 is 1, 2 or 3
substituents independently sel ected from the group

consisting of H, R15- | AN
MR15: Ngt’gr‘sﬁéyl hal o,

R15- het er ocycl oaI kyl ¥ R15
hal oal kyl , - {]\ Kk y(R4)<ﬁ531{/-N02, and
- N(R6) 2; Rllls‘_t,x r 4 stitments

I ndependent |y sel ect Bd)af romthe group consisting of
H, hal o, al kyl, hal oal kyl, é)gl al koxy, al kyl t hi o,
R15- cycl oal kyI R15 30 het ergcycl oal kyl, Rl15-aryl,

ora Wm‘fgé@tﬁlck cep Ff ici aryl l at%gmhet ?r oar Iﬂl'% gyl '

aryl oxy,

- GON(R1D)22,3 eNH[:( O R12, - NHSOZR12 - SOZN( R12) 2 and
- GN; (y\q ?ﬁpg] 075629 PCT/ US2006/ 048349 113 Rlla is H,
al kyl kyl, al koxy, al kylthio, R15-cycloal kyl,

RMm@lHarmlsytbo&I ey, p isRL5t ef 21 .orflis a1, Bl Knd p is 1 or 2;

aﬁﬁet 0 %%ﬁrhgjkil het ero W}g%‘? eter ozi\_rlg/
- N R12p2ndy alkgleris, -81(2)4 sC(Mmmp BndesN cnq@égl. from
AR RECI, S, oS Sy I Sloy o (0
RjrSlsc—y@Jr o€lHy) (@hﬁ)ﬁl&h&gpr @&N@RV)‘-VLS— fEQ(b t%hrLS(gz provided
e T UL TR ot Wi
alis)aybol 5-CGi(R)- (Rf%{}l@é alkyleneQCH3H &6
T T EE R N P Eg;s%ﬁ,
alkylens!) exr tRétaikylemet intergupted yomsisivaliylaie br hatdftycloalkylene group,
provu&@& ﬂ?althIJ\en Zis R® -alkylene interrupted by a heterocycloalkylene group
bonded through a ring nitrogen, the alkylene portion of the Z group has 2-4 carbon
atoms between the ring to which it is attached and said nitrogen;
R"is R"-alkyl, R""-cycloalkyl, R"-aryl, R™-arylalkyl, R"'-(6-membered
heteroaryl), R"'-(6-membered heteroaryl)alkyl, R"'-(5-membered heteroaryl), R"'~(5-
membered heteroaryl)alkyl, R“-het«arocycloalkyl,

R11a R"a R11a Q Q
N— R17N N g R”—N R17—N)l\
<l®'> & @ (§
(R16) ’ (R16)k1 > (R'9) k2 ’

provided that when R' is attached to X by a nitrogen atom, X is a bond or alkylene;
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10 R15-aryl, R15-heteroaryl, R15-cycloal kyl and

R15- het erocycl oal kyl; R15 is 1, 2 or 3 substituents
wondepesdent | y sel ected fromthe group consi st PaGUSEi06/048349

H, al kyl, hal o, hal oal kyl, al koxy, -N(R18)2,

-al kyl ene-N(R18) 2, -CN, -OCF3 and - OCHF2; R16 is

i ndependently selected fromthe group consisting of

al kyl, hal ogen, 15 hal oal kyl, al kenyl, OH, al koxy,

-SO 2-al kyl and -OCF3; R17 is H, alkyl,

hydr oxyl - subst i t ut ed( C2- C8) @1yl -, hal oal kyl -

hal oal koxyal kyl -, al koxyal kyl -, Rl5-aryl,

RiGisdd.\y1,8,3/bF4; R1 5-heteroaryl,

alkyl-, RL -. cycloal kyl or
Sﬁ '%)eﬁd%?é%al kyl; and R18 is independently sel ected
f k@nisthel gr Bup consisting of Hand alkyl. 20 2. The

c Ow’ld f claiml1l wherein Mis CH nis 2 and p is
3 »conmpound of claim1l wherein both Uand W

aﬁ? |€I-H§132ﬂky4l, RThaIk@ﬂvaﬁQarsilf RﬂP@rﬂbmyw}@WméiePédﬁl RS-
heter & g%g %ﬁy gzy and wherei n"R5
8?[38? y3 Tf?é(ck? b8R o‘f’eE‘FrQPM?|PaWYbre| n Y |s -O- or
Bach)R1 .s?.adapeﬁ@@nmowguma RonCihRl Giolipiisiitihgof 19, alkyi, halo,
I aI
-OH, a@j%%y Y R e e, N 50 5 o YE3CANGR e
NHC(OWRfyupted by a cycl oal kyl ene group, wherein and
ar and 0 is halo. WD 2007/ 075629
-NHSE%%M?%@%ﬁ&lS Ad1GW. 7. The conpound of claim 6
weachiR® & indepé&htfently $T5Re? fromTHR C;_ﬁ@ﬁ%onsiétﬁﬁ@ﬁq, khlo, atkyl
-, V™H 8. ’ ’
haloalh;/é, 9&%%@?@’0’10%? (‘lez&v\herel n |(\/|IS CH, noirs 2, pis

1R%as &hchikylaheloanel) F@'s-ar?l R1|5-31€Qeﬁ:}a'i*ﬁ| Rmegaosr% R‘5

Y i e conpound
heter%%%?%ﬁxe 515 '@|kNPR§Fp§T5%$LQEp, 6- menber ed
-|§;1ﬁeramyyl or a4, 5 or 6-nenbered
3- erogycl oa 510 10. e conmpound of claim?9
\T]#e F’L ﬁylé‘,a@@l@gt%d“fry'o‘?ﬁ BI;?; Qﬁ%‘ggﬂ’bon& sting of
RS-y QCbHB sﬁi&ﬂ@éﬁﬂsﬁhdéhen&ﬁﬂf’%l@@% fl%i'n t dupiddhsisting

0xazoly

0 R13-azetj din "
of H, %1 Y‘ﬁ%ﬁ@%{rﬁw -Riierasyslogd ¥.| '3' Ia'M' R hateteanyban haloalkyl,
providewittiat vétesii the RBE@BtRtlent is on the carbon joined to the nitrogen atom of

the M-containing ring, R®is joined through a ring carbon atom:;

R%is independently selected from the group consisting of H, alkyl and
haloalkyl;

R s independently selected from the group consisting of H, fluoro, alkyl and
haloalkyl;

R is 1, 2 or 3 substituents independently selected from the group consisting

15
of H, R™-cycloalkyl, R™-heterocycloalkyl, R**-aryl, R™-heteroaryl, halo, haloalkyl, -
CN, -OH, alkoxy, ~-OCF3, -NO,, and —N(R®),:

R'is 1, 2, 3 or 4 substituents independently selected from the group
consisting of H, halo, alkyl, haloalkyl, -OH, alkoxy, alkylthio, R**-cycloalkyl, R'-
heterocycloalkyl, R™-aryl, R™-arylalkyl, R'-heteroaryl, R"®-heteroarylalkyl, aryloxy,
-OCF3, -OCHF2, -NO, -CO:R™, -N(R"),, -CON(R?),, -NHC(O)R'2, -NHSO,R ™2,
-SO.N(R'?), and -CN;
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fromthe group consisting of H -C-13, -NH and _

-NHCH3. 15 11. The conpound of claim 10 wherein R2 is
wa-2e0minss2pyri dyl , 2-am no oxazolyl, 2- am no tRCaaskook/048349

1-met hyl -azetidinyl or tetra hyd ropyra nyl. 12. The

conmpound of claim1l wherein RL is Rll-aryl,

R11- (6-nmenbered heteroaryl), 'Rlla ~Rlla Rlla N'N-~

N N NN~ \~N~ 2N 20 (R16 )k (R16)k~ or (R16 )k2

13. The conpound of claim 12 wherein Rl is Rl1-phenyl

or Rl1-pyridyl, and Rl1 is 4180 4 substituents

| ndePendentIy sel ected fromthe group consisting of H,

a

haRé is & kalkyl, haloafdyk ydik a1 hlgakérg%gychk}‘ﬂo RP2KBtkrocycloalkyl,

R™-3 /c'{‘}%I Y é@'@‘ﬂs@gcycﬂ@ikﬁiﬁa ﬁei%romlaalw\r&”mtgsmwl R'™-
BIRIS_4 et 12
hetei‘béﬁ'ylmﬁil ?zo(c );?EFRJ%: PR gora S(é:g‘}l
HSHP epm@en%@lw msth@mpupworm&;mgsolesalkyl haloalkyl,

RS- irybﬂjstﬁlagarkn wa%%m,l Rgfdéégdnagﬁk&fafr@@ :h&@Seycloalkyl;
each §,1.2 6F 325Ub§t'ti@ntsl' elepsndenty selected iflam Ahelgeowp consisting
of H, FﬁalealkBil}?aloMélﬁ bbﬁlﬁ)l&&(xywﬁk@* '3?5&979 %(yd ~OCF3, -OCHF3, -NO»,
COR o B, s ON(B BN O%)F%s- 450" HSGDKR amts-ON;
l rﬂé‘ngnﬁ@@béﬂdéfﬁly@fé@&efjfﬁé?nﬂh Qﬁégp @H@thgp H, alkyl, haloalkyl,
Ry i T tarsnds B revelalkiand RProeterocycloalkyl
R'is 1, 2 or 3 substituents independently selected from the group consisting
of H, alkyl, halo, haloalkyl, alkoxy, -N(R"®),, -alkylene-N(R®),, -CN, -OCFs and -
OCHF;;
R s independently selected from the group consisting of alkyl, halogen,
haloalkyl, alkenyl, OH, alkoxy, -SOq.z-alkyl and -OCFs3;
R is H, alkyl, hydroxyl-substituted(Cz-Cs)alkyl-, haloalkyl-, haloalkoxyalkyl-,

oun'

alkoxyalkyl-, R"-aryl, R"-arylalkyl-, R">-heteroaryl, R"-heteroarylalkyl-, RS-
cycloalkyl or R*® -cycloalkylalkyl; and
R'%is independently selected from the group consisting of H and alkyl.

2. The compound of claim 1 wherein M is CH, n is 2 and pis1.
3. The compound of claim 1 wherein both U and W are CH.
4. The compound of claim 1 whierein X is a single bond or —C(N-ORS)- and

wherein R® is H or alkyl.
5. The compound of claimA 1 wi';erein Y is —O- or —C(=0)-.
6. The compound of claim 1 wherein Z is C4-Cj alkylene, -CH(R%)-(R"°-C4+-Cs

alkylene)-, -CH(R®)-C(R®)=C(R®)-, -(CH2),-O- or C4-Cs alkylene interrupted by a
cycloalkylene group, wherein R® and R* are each H, and R is halo.



10

15

20

25

Pl N ~ (R16) k1 wherein R'"a is -C2F5, -CF3, C2H5-C) -,
CH3-O, C2H5-S-, CH3-S-, R15-phenyl or R15- 15
wORniTays629R 15 is 1 or 2 substituents independeariug2006/043349
selected fromH F, d, -CH3, and -CF3; and k1l is O,

or k1l is 1land RI6 is H F, C or -CF3. 17. A conpound
havi ng the structure: WO 2007/ 075629 PCT/ US2006/ 048349
116 Sx \ O/ N cr .NONNNDNT r) NNH2 <" \ ONH N
N;t,N/ Ca FFCS/ ON .N\ O, \ --ONF NN JN
NH2 N NH2 --NN C \S/! @G™i \~-N N NNNH 1 ,,
N\4~"( Ns NNH2 Nt\I NFFFF "N/ I ONO/ \ N

7. ((TH¢ BbMpOunddf dlaim 6 wherein Z is ~CHa-, (CHz)s-, -CH2-CH=CH-, -(CHa),-
H

l\DjS.

-5
CH(F)-, -CHz-CH(F)-CHy-, ~(CHa)2-0- or & #

8. The compound of claim 1 wherein Mis CH, nis 2, pis 1, a and b are each 0,
X is a single bond or -C(N-OR5)-, Y is ~O-, and Z is —CHa-.

9. The compound of claim 1 wherein R? is a 5- or 6-membered R"*-heteroaryl or
a 4, 5 or 6-membered R'>-heterocycloalkyl.

10.  The compound of claim 9 wherein R? is selected from the group consisting of
R"-pyridyl, R"-pyrimidyl, R">-pyradazinyl, R**-tetrahydropyranyi, R'-azetidinyl, R™-
oxazolyl and R"-thiazolyl, wherein R™ is 1 or 2 substituents independently selected
from the group consisting of H, -CHa, -NH2 and —NHCHj.

11.  The compound of claim 10 wherein R? is 2-amino pyridyl, 2-amino oxazolyl, 2-
amino thiazolyl, 1-methyl-azetidinyl or tetrahydropyranyl.

12.  The compound of claim 1 wherein R' is R"-aryl, R"-(6-membered
heteroaryl),

R11a
N)\N—é

vt
2/3 & . S

k2

13. The compound of claim 12 wherein R' is R"-phenyl or R"'-pyridyl, and R is
1 to 4 substituents independently selected from the group consisting of H, halo,
alkyl, haloalkyl and —CN.

14. The compound of claim 1 wherein R is



2 NNNNHE2 N/N C , O N ~NC N,a~ NI NH N

N N xro NH2 a WD 2007/ 075629 PCT/ US2006/ 048349 117

wo 2007074620 N O F cir -ON,. N F N N NH2 N/ NrOrfshos/048349
[/ d FNN /I O,/ N ~N~ N\ NH, F(i V1 O
TANNF)"'rag O "N\ NNI NFI2 N 11 NH2 5 NOw

I\/FO~N‘~-CH3 O'NlI SON ONY, | ~,NI NH2 N2 t-N
m"OVEN'OVESO\ON"NHZ NH2 ON ~\ .N "~ 11 \ N\ N
115

R11a R11a R11a
N)\N—g Nz\i}l- NAN‘?
& /> <\\®,> \@/

RS ®oG O RO

wherein R is G4-Ca alkyl, halo(C-Ca)alkyl, C1-Cs alkoxy, C+-Cs alkylthio, R™-
phenyl or R™-pyridyl; R'® is 1-3 substituents independently selected from H, halo,
alkyl, haloalkyl, -OCF3, -CHF> and k, k1 and k2 are each 0, 1or2.

15. The compound of claim 14 wherein R' is
R11a

P

@“ﬁ

(R'®)
wherein R""? is (C+-Ca)alkyl, C1-Cs alkoxy, C4-Cj alkyithio, R*>-phenyl or R™-pyridyl;

R' is 1 or 2 substituents independently selected from H, halo, alkyl and haloalkyl;
10 and k1is O or 1. ‘

16. The compound of claim 15 wherein R'is
R11a

Ny

:
7

R

wherein R is —C,Fs, ~-CFs, CoHs-0-, CHa-O-, C;Hs-S-, CH3-S-, R'®-phenyl or R™-
15 pyridyl; R is 1 or 2 substituents independently selected from H, F, Cl, -CHs, and
—CF3; and k1is 0, ork1is 1 and R'%is H, F, Cl or —CFs.

17. A compound having the structure:



N/ 1/ 1 NtN O10F NONNH_2FF\ N O/ NNF I/
N\ N Ns NNN~ ~N~ ~N W 2007/ 075629

wOCHI7W3206/ 048349 118 NNH 2 F F F F ~ O p PCEUS2008048349
FI1/ NNN\ /N\ ~-N FFON FF\ O/ NFgClJcr F
ONN NNNH2 NN\~ N2 NV INSNONFINON -ON
I NI "., N(r) NFNE2 NVNNH2 5\ /NtNN NOQCN

pusgeVsl C?o o<l

\/ \/
ci , Ci
F/\

@NO oo



or or a pharmaceutically acceptable salt or solvate
thereof. 10 18. A pharmaceutical conposition
woaogrorsdizag an effective anmount of at | east 0OnBCT/US2006/048349
conpound of claim1l and a pharmaceutically acceptable
carrier. 19. The conposition of claim18 further
conprising an effective anount of at |east one Hl
receptor antagonist. 15 WO 2007/ 075629
PCT/ US2006/ 048349 119 20. The conposition of claim 18
further conprising an effectyqe anount of at |east
one ot her conpound useful for treating obesity, an
obesity-rel ated disorder, neta [ C syndrone or a

on deficit disorder. 5 . fhe co sijion of
wherein the at |east on IOtg@Tm\/@
or treating obesity, an = rel X“NH
erFor metabolic syndronme i'§ splected fromthe 2
Qps] st i ng~of | LRHSUppresgant s,
F i - ch@‘g,ajﬁe%ﬁol i C e enhancers,
nUt'r i entadsgrpPi i MibNtors, HVG CoA reduct ase

i nhi bitors, substituted azetidi nones and substit uted
(3-lactam sterol absorption inhibitors, and 10 the

her ound usefygl for trealing a cognition deficit
F—@?L er | =@r edYrom tHE gNoup consisting of
noXet i e, _deypet hy ' rlugnzapi ne,

ri speridone, aripiprazole, donepezi?,
hept yl physcosti gm ne, tacrine, rivastigm ne and

al antam pe.  22. The corrpos';lti on of claim 21, wherein
[ The a@m conpound s *@pet i@;N
nt ~28. RAposi ti i mMRON MH,

F
theN'at | east one ot her cOnmpound u,' ful for treating
5 obesT®yle an obesity-rel ated diMe?der or nmetabolic ,
syndrone is rinonabant. 20 24. The conposition of
claim18, wherein the at | east one conmpound of claiml
Is a compound of claimg7/25. The conpositCoas of

claim22 further conpri 8i a e §OA 25

y i bi N26.Tec sifio of\cllim25,

\ @ |lgast_one CoX r eductas TNhiNd2t or
{ m

; r eNgleoup {jsi sting of lovastatin,
Smﬁbﬂl?et atin, pravastatin, \aworvastatin, fluvastatin,
resuvastatin, cerivastatin, rivastatin and ’
pitavastatin.

N‘,OMe S/ OOC’ ’NTNHZ
| L
o N

10
i F
oo A WOROUe:
F 1t
N N N N
N/ N N/ N
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30 27. The conposition of claim26, wherein the at
| east one HMG CoA reductase inhibitor conprises
weiowasiadi n. WO 2007/ 075629 PCT/ US2006/ 048349PC12R2008/048349

A nethod for treating allergy, an allergy-induced

ai rway response, congestion, hypotension, a

cardi ovascul ar di sease, a disease of the

gastrointestinal tract, hypernotility of the

gastroi ntestinal tract, hyponotility of the

gastrointestinal tract, aciffg secretion of the

gastrointestinal tract, netabolic syndrone, obesity,
_F gn 5 obesity-rel ated disorder,-a sleeping disorder,

F or N\ LVit ot ra oY Y sys NH;
F* al\cog i iaé/@ojrdér, r neiiné !\1
NéentY¥ t he ne npri siyg BAdnTAT st er | t
ent an effective anmobunt o | east one conpound
f cNaim1. 10 29. The nethod jof ®& ai m 28 wherein the
t ing is for an allergy-in airway response,

nasal congestion, netabolic syndrone, obesity, an
obesity-related disorder or a cognition deficit

R di sorder. 39. A method for treating allekpy, an :
Fer dgqir spongg; or thon i N
F o phti onpLi sng ﬂqisteibﬁg t e pdti et |
Nt | &kt nFhel d o NHz

f¥ctive amount of a compoun claim
n effective anmount of an zi:i?ceptor ant agoni st.

bl

. JA method for treating obes'{dean obesity-rel ated
ditsorder, netabolic 20 syndrone a cognition deficit )
di sorder in a patient, conprising adm nistering to the
patient an effective anount of _at |east one conpound

\\\ f claim1l and an effective noynt of at |east one
/b'tuse Jor treatihg ] 2N
obe!‘\g rel ate\&@@er, Ret abol L@ﬁ@g\j@
N7 CRONIET OfF detCi oroen. 23 482N met hoe-d T NH,
, Wherein the at |east one c%Efjund useful for
tr®ati ng obesity, an obesity-r¢glat®d di sorder or
Nl abol i ¢ syndrone is sel egted the group
consi sting of appetite suppressants, netabolic rate
enhancers and nutrient absorption inhibitors. 30 33.
The net f claim32, wherein the appetite

suppres aﬂ}klare sel ected form the group consisting
of ¢ brhoi d receptor 1 antagonists or inverse

I sk, _Neuropeptide Y antagoni sts, netabotropic
ut gmat ty Nf ecypt t agoni st s,
or i n- tiAg h e receptor antagonists,

mel anocortin
or a pharmaceutically acceptable salt or solvate thereof.

18. A pharmaceutical composition comprising an effective amount of at least one
compound of claim 1 and a pharmaceutically acceptable carrier.

19.  The composition of claim 18 further comprising an effective amount of at least
one H4 receptor antagonist.
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WD 2007/ 075629 PCT/ US2006/ 048349 121 receptor
agoni sts, serotonin uptake. inhibitors, serotonin
wonRrertgpsnd i nhi bitors, norepi nephrine transpoPCEMUS2006/048349
i nhi bitors, ghrelin antagonists, leptin or derivatives
t hereof, opioid antagonists, orexin aintagonists,
bonmbesi n receptor subtype 3 agonists,
Chol ecyst oki ni n- A agoni ses, ciliary neurotrophic
factor or derivatives 5 thereof, nonoani ne reuptake
i nhibitors, glucagons-like pegiide 1 agonists,
topi ramat e, and phyt opharm conmpound 57; the Metabolic
20, r anee eOhpuSHIcHh Qf@lalrﬁeﬂaeﬁﬁ'm@rfcbﬁiﬁﬂsh@g ah%ffécﬁ%%rﬁbuﬁgof at least

acetyl - | ase i nhi bitors,
one GleB ABMAGEL L Sb o Sxiie cbastymagAsiyiestsd disorder,
meta®oYit sy ABFIrRE BT EHGhiBbh MeFicitidddridepci d  synt hase
i nhi bitors, phosphodiesterase inhibitors, thyroid
hor none 0 agoni sts; 10 uncoupling protein activators,

. acphe §§Hp%&lb$w oﬁélﬂﬁﬁ‘?@fﬁlhéfélﬁ tﬁ’é‘b?ﬁé%{},'t %h% oti"cér ESFrﬁbound useful

hydr oxg steroi d dehydrogenase type i nhi'b
for trﬁ%‘{'r&he BFity.rarBobesityTelatadydispeder oraﬁet@célsrswudr@m is selected

from U486 afoliPesndisGAGRA ‘é‘b@'}%ﬂt@ggp&%‘%sQH&r LARldiabeRs prﬂ {netabollc

inhibitors are selected fromth roup consi st

rate ?ﬂ*b%&(\‘@rﬁnw%ﬁ%a@sorr%ttqrymatm@r%rlé A redugiaseinhibitors,
subsfiueéd Q%N&lﬁhﬁeﬁ Q&’t‘iétﬁﬁ g‘d’@'ﬁl’ﬁosp tel jsotgtion inhibitors, and

transporter In or s an por
the othefigsimpegnd meﬂmfer treatingl acfogriitiomdeficit dmelmemlstslmected from

f 1l t

the ofIT EASISHAS of pLo by lifd I SaS RN Sie, BRIERBIE, rsperidone,
anplnfan@ﬁaﬁanepezd rheeptylphgscsiigreing, tadriney Irivaptigininerand galantamme

3[(2-nmethyl -1, 4-t hiazol -4-yl)ethynyl ] pyridi ne,

Mel anotan-11, 20 Mc4r agoni sts, dexfenfluram ne,

f ITiexeempesitivarefidaim !, whereinrtheiatdeast aneogtermempound is an

pram ne, desipram ne, tal supram

appeﬁgé@ep'glgﬁaehm eptin or derivatives thereof;

naI mef ene, 3-met hoxy-nal trexone, nal oxone, nalterxone,

S
A SSon AP 0% LT 148 Bl compound user
for trcp%tmgmbe@lty. iamepbesity-related, dlsq)lrermﬁnetab@im |S|ynd£qme is
rimorf8ddrtnone, cilostam de, 25 rolipram cilomlast,
phytani ¢ aci d,
' 4[(E) 2(5678tetramsthy| 2- napht hal enyl ) - 1-
24. PA®REhbo ﬁBﬁCBchlé‘i?ﬁ 48 %Ehé]ﬁ'tﬁe%‘f 'Iéjasftﬂ %%mﬁéhha%? claim 1 is

orlistat, I'n, tet
a Corﬂmgﬁpiﬁ"@nﬁf d| et hyl umbel I i feryl phosphat e. 35. The
met hod of claim 34, wherein the conpound useful for

treating obesity or 30 netabolic syndrone is
25. riThereamanesitiop. of pleimB2hiwither conaprisiag at i¢ast eine HWMEG-CoA

reducﬁQé@ﬁ'HﬁHlté’fsef ul for treating a cognition deficit
‘disorder Is selected fromthe group consisting of

at onoxeti ne, WO 2007/ 075629 PCT/ US2006/ 048349
26. The composition of claim 25, wherein the at least one HMG-CoA reductase

inhibitor is selected from the group ¢onsisting of lovastatin, simvastatin, pravastatin,
atorvastatin, fluvastatin, resuvastatin, cerivastatin, rivastatin and pitavastatin.

27.  The composition of claim 26, wherein the at least one HMG-CoA reductase
inhibitor comprises simvastatin.
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122 dexnet hyl pheni date, ol anzapi ne, risperidone,

aripi prazol e, donepezil, heptyl physostigm ne,
woacer7inss29ri vasti gm ne and gal antam ne. 37. Thecmeishmd048349

of claim 31, further conprising adm nistering an

effective anount 5 of at |east one additiona

conpound sel ected from an HMG CoA reduct ase

inhibitor, a substituted azetidinone or a substituted

P-1actam sterol absorption inhibitor. 38. The net hod

of claim 37, wherein the atq$gast one additiona

conpounds being adm nistered conprise an HMG CoA

. LA 20, LR ) i, conoeston

hypotensione hertrdibvbsoular disegrseu p diserse of the gastrointestinsl tract,

Si statin [.a ' af "
nyperfrl 26 fte bestOIGILEL g, FOPOURRAR bt padiRshitstial tract,
acidid%qécﬁéﬁ@t}i af time gaﬁtrﬂﬁl\/xgéégrml treich gdetsbalicaymdsomennbesity; an

1 he at ast . one . . t i.tar.
obesihifled TESIinEoS 1055 T DSSHLPIRRD of MG of o gpnea
nervousrsysesm pg m@gintst_imgdaﬂci’temszgdérv or amigtaine i agatiesdsthe method

one anti-diabetic ent.. . )
compREna RN ERBap e aetienhen AT SREisut Slafbatt She”
comp®@haaifeshiff @m a sul fonylurea, an insulin sensitizer,

an a-glucosidase inhibitor, an insulin secretagogue,

an anti-obesity agent, a neglitinide, insulin or an
29. It rlmltrh@thodzgﬁoﬁaaimizs wgemeiltmbe itteiating id Jor #n mbetgydindoced airway

reatin i abetes in.a pent. ' .
respagisey ApSdaTRr g, M Epaft itronie sty n gbesit-related
disor@ér dreasbgnitiencdetiviudidoafercl ai m 1. 30 44. The net hod of

claim43, further conprising admnistering to the

patient an effective anount of at |east one
30. am inethed 6dri teeatprenbllend®, a0@NEETEIRIICECTAING2Y 05 IDIE84AY

123 45. Th thod of. claimd4, . [ gl ] 3 '
conagstbrii s BRBEY icorapinS eembEtertp fipptigntin bR8SHve amount
of at Ridst Rk donepourd of BRiMn hasdrsi effeetive amoant bfiaodi daseptor

inhibitor, an insulin secretagogue, an anti-obesity
antagQfuslt  a meglitinide, insulin or an insulin-

contai ni ng conposition. 5

31. A method for treating obesity, an obesity-related disorder, metabolic
syndrome or a cognition deficit disorder in a patient, comprising administering to the
patient an effective amount of at least one compound of claim 1 and an effective
amount of at least one other compound useful for treating obesity, an obesity-related
disorder, metabolic syndrome or a cognition deficit disorder.

32. The method of claim 31, wherein the at least one compound useful for
treating obesity, an obesity-related disorder or metabolic syndrome is selected from
the group consisting of appetite suppressants, metabolic rate enhancers and
nutrient absorption inhibitors.

33. The method of claim 32, wherein the appetite suppressants are selected form
the group consisting of cannabinoid receptor 1 antagonists or inverse agonists,
Neuropeptide Y antagonists, metabotropic glutamate subtype 5 receptor
antagonists, melanin-concentrating hormone receptor antagonists, melanocortin
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46. The nethod of cl aim45, wherein the at | east one

anti-di abetic agent conprises an insulin sensitizer
wono@/7sab fonyl urea. 47. The method of cl ai m 48CT/US2006/048349

wherein the insulin sensitizer is a PPAR activator.

10 48. The nethod of claim47, wherein the PPAR

activator is a thiazolidinedione. 49. A nmethod for

treating obesity or metabolic syndrome in a patient,

conprising admnistering to the patient an effective

anount of at |east one conpoypy of c! ai m1l 15 and an
ef fective anount of at |east one anti-diabetic agent.

recepfbr aguhiste] S@dteiintptake fthibitbie! SbrbtbAR PAndRAB InHibiEors,
ant |p%§abet| c agent sel ected from _a sul fonylurea,

noreRReRRES tAnsRcdiar "Z'é'i"to 5\'%@6?%&3&31 leptipiAraterivatives

theredeabid'ti aﬁtﬁg@rﬂﬁggﬁ%xnﬂan?d&dmé’t@eﬁbﬁ%eéﬁﬁrgoep?or subtype 3
nsulin or an insulin- 20 contal ni ng

agor Pl SRtoKIN-A RGOSRy UPIFPBLIC FAREaIarhatives

theretf, hﬁﬁﬁian‘ilﬁé réﬁbiak@' |ﬁhﬁi|ﬂo?s @Geégoﬁsqnpigéﬁed%q 'a%ﬂ“ét@

sensitizer a sul y ur ea

topirgmate, and pﬁm@?mmpﬁgnﬁ o sfélﬁévletwtcwgt@emﬂs are
sele@etifcthAhe gr&Fp coRSi sﬂﬁb hﬁ%c@ %F@oxyﬁ% ? Hhﬁ)ﬁ?h s, beta

PPAR activator is_ a thiazol |
adregerqi¢ ge¢gniar 3mé>néﬁtﬁ @lﬁéylgi)@@é@le%cwtsam%fp@aae hithtere sfatty acid

R T T

uncoyg ng@rotﬁfeaﬁb\tat@ts @‘Cybﬁ‘airngerls glheo@rticoidearitagahists 11-beta

hydrd»?yl fs?éroﬁ?&éh%’rog@ﬁasg tt]fP Eﬂ&tgf' Ghal Woggrtm“g (egﬁﬁ%%ntﬁa agonists

east” on mnrstereq
and %ﬁatq}é-l%& ¢esetlsase-11h@ompohuds,ofandl themwbentdissaptioh ehibitors

are s%ieaclitﬁ]&%t()n‘?@ge 5}#}[@95&%} H%?'fﬁfﬁég?rﬂﬁltc\%ﬁe Qﬁ,})&? ﬁgraé}sporter
inhibjtargs dicatkoxdaisolianspenteminbibitoss, glucase transpomeuintiliifors and
phosPthéTlréKs @t@enm%ﬁé hod of claim 43, wherein the at

east one conpound administered is a conpound of
claim17. 15 61. The nethod of claim49, wherein the

34. sltg{lerenﬁ%h%‘ Bf CRIMCH AdHGiN bivd 858 PolRatisefRBPH2LR] obesity o
metabolic syndrome is selected from the group consisting of rimonabant, 2-methyl-6-
(phenylethynyl)-pyridine, 3[(2-methyl-1 “A-thiazol-4-yl)ethynyl]pyridine, Melanotan-Ii,
Mc4r agonists, dexfenfluramine, fluoxetine, paroxetine, fenfluramine, fluvoxamine,
sertaline, imipramine, desipramine, talsupram, nomifensine, leptin or derivatives
thereof; nalmefene, 3-methoxy-naltrexone, naloxone, nalterxone, butabindide,
axokine, sibutramine, topiramate, phytopharm compound 57, Cerulenin,
theophylline, pentoxifylline, zaprinast, sildenafil, amrinone, milrinone, cilostamide,
rolipram, cilomilast, phytanic acid, 4-[(E)-2-(5,6,7,8-tetramethyl-2-naphthalenyl)-1-
propenyllbenzoic acid, retinoic acid, oleoyl-estrone, orlistat, lipstatin,
tetrahydrolipstatin, teasaponin and diethylumbelliferyl phosphate.

35.  The method of claim 34, wherein the compound useful for treating obesity or
metabolic syndrome is rimonabant.

36. The method of claim 31, wherein the compound useful for treating a cognition
deficit disorder is selected from the group consisting of atomoxetine,
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62. A pharmaceutical conposition conprising an _

effective anount of at |east one conpound of claim 17
wana7aTpnar maceutical |y acceptable carrier. 20pP6B/USTI06/048349

conposition of claim®62 further conprising an

effective anmount of at |east one Hl receptor

antagoni st. 64. The conposition of claim62 further

conprising an effective anount of at |east 25 one

ot her conpound useful for treating obesity, an

obesity-rel ated disorder, nggabolic syndrome or a

cognition deficit disorder. 65. A conpound having the

dexrhethylgrenid4t83 bianzapirdd), risperidoha, a%%r&ole“ﬁ%ﬁ/@ul

2007/ 075629 P?T/ US2006/ 048349 12
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39.  The method of claim 38, wherein the at least one HMG-CoA reductase
inhibitors are selected from the group consisting of lovastatin, simvastatin,
pravastatin, atorvastatin, fluvastatin, resuvastatin, cerivastatin, rivastatin and
pitavastatin.

40. The method of claim 39, wherein the at least one HMG-CoA reductase
inhibitors comprise simvastatin.

41.  The composition of claim 18 further comprising an effective amount of at least
one anti-diabetic agent.

42.  The composition of claim 41 wherein the at least one antidiabetic agent is
selected from: a sulfonylurea, an insulin sensitizer, an a~glucosidase inhibitor, an
insulin secretagogue, an anti-obesity agent, a meglitinide, insulin or an insulin-
containing composition.

43. A method for treating diabetes in a patient,'comprising administering to the
patient an effective amount of at least one compound of claim 1.

44.  The method of claim 43, further comprising administering to the patient an
effective amount of at least one anti-diabetic agent.
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45.  The method of claim 44, wherein the at least one antidiabetic agent is
selected from: a sulfonylurea, an insulin sensitizer, an a-glucosidase inhibitor, an
insulin secretagogue, an anti-obesity agent, a meglitinide, insulin or an insulin-

containing composition.

46. The method of claim 45, wherein the at least one anti-diabetic agent
comprises an insulin sensitizer or a sulfonylurea.

47. The method of claim 46, wherein the insulin sensitizer is a PPAR activator.
48. The-method of claim 47, wherein the PPAR activator is a thiazolidinedione.
49. A method for treating obesity or metabolic syndrome in a patient, comprising
administering to the patient an effective amount of at least one compound of claim 1

and an effective amount of at least one anti-diabetic agent.

50.  The method of claim 49, wherein the at least one antidiabetic agent is
selected from: a sulfonylurea, an insulin sensitizer, an a-glucosidase inhibitor, an
insulin secretagogue, an anti-obesity agent, a meglitinide, insulin or an insulin-

containing composition.

51. The method of claim 50, wherein the at least one anti-diabetic agent
comprises an insulin sensitizer or a sulfonylurea.

52. The method of claim 51, wherein the insulin sensitizer is a PPAR activator.
53. The method of claim 52, wherein the PPAR activator is a thiazolidinedione.
54. The method of claim 43, wherein the diabetes is type | diabetes.

55. The method of claim 43, wherein the diabetes is type Il diabetes.
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56.  The method of claim 31, wherein the treating is for obesity.

57.  The method of claim 28, wherein the at least one compound administered is a
compound of claim 17.

58.  The method of claim 30, wherein the at least one compound administered is a
compound of claim 17.

59.  The method of claim 31, wherein the at least one compound administered is a
compound of claim 17.

60. The method of claim 43, wherein the at least one compound administered is a
compound of claim 17.

61. The method of claim 49, wherein the at least one compound administered is a
compound of claim 17.

62. A pharmaceutical composition comprising an effective amount of at least one
compound of claim 17 and a pharmaceutically acceptable carrier.

63. The composition of claim 62 further comprising an effective amount of at least
one H4 receptor antagonist.

64. The composition of claim 62 further comprising an effective amount of at least
one other compound useful for treating obesity, an obesity-related disorder,

metabolic syndrome or a cognition deficit disorder.

65. A compound having the formula:
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(IA)
and pharmaceutically acceptable salts or solvates thereof,
wherein
Mis CH or N;
5 W is CH or N;

Xis a single bond, -CHa-, -C(O)-, -C(=NOR)-, -CH(OH)-;

Y is —O-, -8-, -803-, -C(O)- ar —CHy-, such that when M is N, Y is -S-, -S0q-, -
C(O)- or —CH-;

Z is a single bond;

10 R is —aryl, ~heteroaryl, -heterocycloalkyl,
R11a

NéN—? HN)_j\N—g

G or (R >
wherein an aryl group can be substituted with up to 2 groups chosen from alkyl, halo
or —CN; a heterocycloalkyl can be substituted with up to groups chosen from alkyl
and heteroaryl; and a heteroaryl group can be substituted with up to 2 groups
15 chosen from —halo, alkyl and alkoxy;
R?is —heterocycloalkyl, heteroaryl, -CH(G)-aryl, —CH(G)-heteroaryi,

R19
rs.s:\ 5_55\ F r‘Sg\ N .
C € C 20 C
Hp , Hy NHR<] Ho or
fg\c =N
Ha

each occurrence of R% is independently —halo;
20 R11% is —H, —S-alkyl, heteroaryl, aryl, -CF5(CFs) or -CFa;
R is —H, —halo, C-Cs alkyl; or alkenyl:
R"is —H or alkyl;
R* is —H or —alkyl;
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G is —H or -alkyl;
Qis QorsS;

Vis CHor N;
ais0,1o0r2; and
kis O or 1.



