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WD 2007/ 075688 PCT/ US2006/ 048440 SUBSTI TUTED ANI LI NE

DERI VATI VES 5 USEFUL AS H STAM NE H3 ANTAGONI STS 10
wohel7n7€d88 THE | NVENTI ON The present invention perase®e6/048440

to substituted aniline derivatives useful as

hi stam ne H3 antagoni sts. The invention also relates

to pharmaceutical conpositions 15 conprising said

conmpounds and their use in treating inflammtory

di seases, allergic conditions, diabetes, obesity, an

obesity-rel ated di sorder, netabolic syndrone, a

cognition deficit disorder, cardiovascular and central

nervous system di sorders. The invention also relates

to the use of a conbination of histam ne H3

antagoni sts of this invention wth histamne H,

conpounds for t%hgﬁiﬂﬁagb mlﬂlnglﬂﬁ%ﬁtwﬁ' seases

20 and allergic ; of a

conbi nati on of USERULsASHIST ARBINE) Hiz ANTAGONISTShi s

invention with other actives useful for treating

di abetes, obesity, an obesity-related disorder,

nmet abol i ¢ syndrone or a cognition deficit disorder.

Phar maceuti cal conpositions conprising a conbination

of at |east one novel histam ne H3 antagoni st

conpound of the invention with at | east one histam ne

H, 25 conpound or at FiEeeptoPTeECINYENTONSef ul for

treating di abetes. obesity, an qbesity- rel ated

i S0l BB ArIRR ThEton SoRta e B G gliioe S tives yseful as
higtayoinedi; amtegahists. Tranineeptian aldo rBIAGRKERSGYINDN{Fcelitital Oclzompositions

- . ' ' rec 0L.S,. . H2, H3.an .

b AHEDG Lot BB aBT Y |55 PR itha Bhamitater iSiioes, alersio
coprtitions diabetes, lgbesity.can obssityrrelated disorder, meatalbalicssynkdeome, a
c{:ﬁrﬁf?&'ﬂ BEficiPNE P (%?Qio%s&.?é\y% bémfél ARy %fs?éﬂw "Wisorders. The
. H receptors are present, tor exanple, In the 1leum
InvRatiQk Ao ralies tdhprusecafiasorshivetion efibistamine tuamtagonists of this

invBAtOR AR hisRWIRE Bl, cdMPoliR8s fdtRERaIHhehof inflammatory diseases
t or - medi at ed ponses are the secretion of 35

and elietol CNAians. A WAUIS the iS¢ 9 2 dBRI PP LaR PistaminerHs
antegbaisedf thénimention with :omer%tivé;e?@@hﬂo‘i tr@"agn Wlﬁagéé%%besity. an
. S| NO 1 1S an nas ce S._.an ave . peen

OB Reloh o BRoReHY DB 0B or BhouPuPRointit v
Phg@wemlmwmmmmmwaoﬁh?ﬂmm oPat neaettrtEne novel

N R . n 0] .| .
BRSSO YT O BRSNS e
cERPYRd anahipast ¢ eempaund naea@ifoa treating jebsftes mbesitgaan obesity-

rel &8 AsRer A AL ARy koAb dr BEcohitiomt At iditdidTHYPES: also
sr}/st em ;pem fically, H3 receptor
cortemplated.

BACKGROUND OF THE INVENTION
The histamine receptors, H,, Hz, H; and Hs 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 H; receptor-mediated responses are the secretion of

gastric acid in mammals and the chronotropic effect in isolated mammalian atria. Hs
receptors are expressed primarily on eosinophils and mast cells and have been
shown to be involved in the chemotaxis of both cell types.



10

15

20

25

30

activation by histam ne attenuates norepi nephrine

outflow to resistance and 5 capacitance vessels,
woauwsiospsgasodi | ation. In addition, in rodentspPCT/US2006/048440

peri pheral H3 receptors are expressed in brown

adi pose tissue, suggesting that they may be involved

in thernogenesis regulation. H3 receptors are al so

present in the CNS. H3 receptor expression is observed

in cerebral cortex, hippocanpal fornmation,

hypot hal anus and ot her parts of the 10 human and

animal brain. H3 receptors are expressed on

hi stam nergi ¢ neurons and, ,as heteroreceptors, on

neurons involved in other neurotransmtter systens,

wher e, H3 e r_act, va i on resu ts in presynaptic

HPOPE SRR oh el GEFRIRL Aot 2 U oy RRERNE RBNS, whers they
moﬂara'té whn@@trcem&ae@frotm@ra«gsnaﬁwﬂdmmms vaHidty efceit efgan

resHONSRT e CoHh e i P AmPReUs A Ras TR SRS receptor
actwatibn byehidtaniimel attabistes brepinsshring odteedito @le:afﬁ'dnce and
or

corggiAnte Ve P HRMR VatolRi Rt iy Slasippeyal He
ecépto(réi@%)axpfe%éd il brovey adiiposé tissue, augghstmg)@ehthey may be
mv&\@é&”r{ E-%%io'behgﬁﬁ r%{;@léﬁ& re that histamne is

voIv I'nrequ on of cognitive and nenory o
pr ddeteseptors etrh@lmﬁebtr lauthe G, Hadecepiruapxpressiphfigobserved

in c%?ét?r@F@érteg %lpﬁc?s%%al foﬁrq)aq o‘ﬂwlﬁg/potf:@mgﬁé b¥her parts_of the

i ndi rect nmodul ation of hi stam nergic brain function
hurpgp sagrRnime! E"é\'ﬂ r Hp “?L‘E?PF%@@&? SXBrefeed e istaggnergigneurons and,

as ﬁ@!@tﬂ)r@bépfdﬂ§&ﬁ1 mmasmtvéa' ﬁfcﬁhMelﬁb&%geﬁlﬁw‘r sistems, where Ha
nd, t he

rectGF R TYalrtiesae B SseganicfRbtian St rpagliet iflease. n the
parsaggesasziof (isteninergic neUSnBOB4 dAHG3, hamzwoms*cated in the

reg%%?%%%sﬁémne JtEQIQM!QEoneaWVﬁ%Pﬁl @k th%eEﬁ N3G H ted with the

reat1 ng various neuropsych rrc con
modgualatiop ef §|6\¢@"'t%1f¢%1'l‘@; aaﬂ@ogﬁltlwﬁtpé@cp%ﬁsegam the humige bram (see for

exathHBAEUrs ek Nafitb! Re IEWR, Dﬁ@%@@@%@nu 3(20@'3 107).

zhei ner' s di sease (see, for._exanp

Al Hanc A
Fo%t |5@Iscp H“@Y"U gfmﬁrf@satb%,er( gascnbggde élrpedg}%atuge :r]ha)t histamine is
invdlZkd iMaddgRitionBFsRignitReQid meMote peddesEs i tRPh@®han brain (see for

oraf B Shr 8525 ol Bt BB G dtaon o
histdirsce rggeldraim fudsSti@atleontgh 6he 20na18H; &epis 67158}49!,9 @2beans to

) . _ . . 0 -
mofite B sy s Dilash 85585 S & Wy have been
desptlred)spddBeio ssa iy neirgiooiagod prychipit djseases has been suggested

(se@QéTBOfUS% QQO&Oi’&deBh WDQGGKMTSJRNUEQOSMOWSW)B IQI receptor
a conbi nati on of at

alle init usin ne
a“‘?ﬁ%’%{‘% t@tﬂ Brating &@"cb?ﬁss't‘eur&ﬁay%h'a‘i”&ﬁtngﬁﬁé's where
coghitive atefi Eth‘.s Hl?e aedapy e parttadod dideassd, SHAMEANY ADHBIEschizophrenia
andI N\zlﬁmr%qu disease (see, for example, Hancock, A.; Fox, G. in Drug Therapy (ed.
Buccafusco, J.J.). (Birkhauser, Basel, 2003).

Imidazole Ha receptor antagonists are well known in the art. More recently,
non-imidazole H3 receptor antagonists have been disclosed in US Patents 6,720,328
and 6,849,621, and in US Published Applications 2004/0097483, 2004/0048843 and
2004/0019099.
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The present invention provides conpounds of fornula
(1): RIxML /nlm~Y /JUAW\-/ p NR2 (R3)a (R4 )b Rs (I
wO 2007/85¢3Rar maceut i cal |y acceptabl e salt ther eeCT/US2006/048440
wherein: 10 ais 0, 1 or 2; bisO, 1,2,30r4; Uand W
are each CH, or one of Uand Wis CH and the other is
NN M, M, n, p, Xand Y are as defined in (a), (b)
or (¢): RB S1(a) Mis 15 M is Nnis 1lor 2;p
is 0, 1 or 2; Xis a bond, alkylene, alkenylene,
-0 -, -C(R8)(R9)-, -C(=NORIO0)-,
-C(=N-OR'))-CH(R11)-, -CH(R11)-C(N OR10)-, -0-,
-CH2N(R12) -, -N(R12)CH2-, =aN(R12)-, -NHC(O -, -OCH2-,
-CH2O, -CH(OH)-, -S-, -S(O- or -S(0)2-; and 20 Y is
- ng.s 5 é&%’?)’\dﬁa isgio i@ﬁgoﬂ%ﬁ%@ realient aﬁ&Q)syrrR{toms of
g mBHﬁﬂBN'o?aﬁleasCéﬁ?) hlstal’NM@(‘@) feceptor antagomst
all&g&oﬁ%ltl@b%bﬂ&%‘ o s e

and(ag?e)s@'one rﬁ‘étaQ)me H:;SeceptS( @)ﬁag@hts{S@- (c) M is N
Is CH nis 1 or 2 pis 0, 1or 2 WO 2007/ 075688

PCT/ US2006/ 048440 4 X is a bond al kMI ene,
al kenyl ene, -C(O) -SUM QF O - or

- S( Qhé:grg%gr% |Xvér§tlon rovuy@g%o[n oGﬁHB)o?farmtﬁé k-,

is a bond

-CH( R14) - ( Rl4a- (01x c4)
- CH( R14) - CH( RL4¥Y = B)M )Y*

R"’a - <R“)b
"

or a pharmaceutically acceptable salt thereof, wherein:
ais0,1o0r2;
bis0,1,2, 3o0r4,
U and W are each CH, or one of U and W is CH and the otheris N;
M, M3, n, p, X and Y are as defined in (a), (b) or (c):
RS '
§-c-2

(a) M'is wr

M2 is N

nist1or2;,pis0,1or2;

X is a bond, alkylene, alkenylene, -C{QO)-, -C(RB)(RQ)-. -C(=N-OR'"9)-,
-C(=N-OR'%)-CH(R"")-, -CH(R"")-C(N-OR™’)-, -O-, -CH N(R"®)-, -N(R™)CH,-,
-N(R?)-, -NHC(O)-, -OCHj-, -CH20-, -CH(OH)-, -S-, -8(0)- or —S(0)z~; and

Y is =CHg-, -(CHg)z-, =C(=0)-, -C(=NOR")-, -8-, -§(0)- or —SOz~;

(b) M'isN

M?is N;

nis2;pis1or2,

X is a bond, alkylene, alkenylene -C(0O)-, -NHC(O)— -OC(O)— -S(0)- or
-S(0)2-; and

Y is ~CH>-, -(CHz)z-, ~C(=0)-, -S-, -5(0)- or ~SO2~;

(c) M'isN

M?is CH;

nistor2;pis0,1o0r2;
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5 (R14a-(C1-C2)al kylene)-; Rl is Ri 5-al kyl,
R15-cycl oal kyl, Rl15-aryl, R15-aryl al kyl,
welbe7(0Gsasenber ed heteroaryl), RL15-(6-nmenber edPCT/US2006/048440
het eroaryl ) al kyl , R15-(5-nmenbered heteroaryl), R15-(5-
menber ed heteroaryl)al kyl, R15-heterocycl oal kyl,
di phenyl nethyl, Irv% OLD, 020/1 Rl5a Rl5a IRl5a Q Q Q
NXI' N NN NN~ RL7 NN~ RL7-N "N~ R17-NAI N-~. /
6, 1115 \ 2N ok~'" \qg/ 16 16 16 )R16) f O (R10 (R)k (R
)k1 R (RL ( k1 RGSS 5-C5 provided that when Rl is
attached to X by a nitrogen atomand ML is Xis a bond
or al kylene; and provided tjhat when RL is attached to
X by a nitrogen atomand I\/[l is N Xis -(CH2)2_6-; k

Ilso? 21 Xé%g&"@' alkﬂg ah %$y¢(0%$H§&O%§%C®P -S(0)- or

R18-x¢ ; akB- aryl al kyl , R18 heteroaryl R18

heteroa laI | oa Olc(= 13____ ~S0p-;
R18- het e bscy Togll'%lll (é%% Ea{::hé/% is |Nr? i S(?) o ﬁb
seIEist:edohdmﬁH(tﬁe “BR e GaePoplsylieng)-oir ﬂ (Ra )&Héﬁl YECH(R'™)-

adgf’aée%ﬁélkﬁng' al koxy and -CN;, each R4 is

Iected fromthe oup con f H
aI I«Bl is Raﬂilkylaﬂ?ﬁwloﬁﬂaﬂ £@W3Rgg -eptalkyl. '159} gd

hetg@%%g)gg (g%&%@hm%ﬂl@l@%ﬁ ANSARRFEd heteroanyl), R'-(5-

d hal.oal kyl
memper bﬁt%?ﬁsav!n)a'kmbﬂﬁ Fefowiozl:'é\f' '8§?9¥'“‘%F*9qq3c/))mo
W82007/ 075688 PCT/

S2006/ 048440 5 R6 is H or al kyl;
ched to X by a carbon atomand X is
R6 can al so be R21-cycl oal kyl,
Eroaryl, -NHC(OR , - CN,

-1 koxyal kyI -C(R7) N( OrR7), -C(OR7 or o

hydroxyalky

F§7)2 R7j\s |ndep naently S ect ed fr the groupﬁk
C % W'%a ; 15 eer,pt —_
e bon\to are tt -
red c ycI| ng optj/onal |y su uted WI
I¥0or/2 su ent 5/ ; 16@
RS ROG <R‘G) RO R‘G o RO
3— -é

provided that when R’ is attached to X by a nitrogen atom and M'is i~ ,Xisa
bond or alkylene; and provided that when R' is attached to X by a nitrogen atom and
M is N, X is =(CHz2)z6-;

kis0,1,2,30r4;

k1is0,1,2o0r3;

k2is 0, 1 or 2,

QisOorS;

R? is R'-alkyl, R"®-alkenyl, R"-aryl, R'-arylalkyl, R'®-heteroaryl, R™-
heteroarylalkyl, R"®-cycloalkyl or R'®-heterocycloalkyl;

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

each R* is independently selected from the group conSIstlng of H, alkyi, -OH,
alkoxy, halo, -CF3, -OCF3, -NOz, -COzR", -N(R"®)z, -CON(R™),, -NHC(O)R", -
NHSO.R'®, -SO,N(R")z and —CN;

RS is H, alkyl, haloalkyl, R?'-cycloalkyl, R*'-aryl, R*'-heteroaryl or -C(O)R%;
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i ndependently selected fromthe group consisting 'of
hal o, al kyl and hal oal kyl; or R8 and RO, together
woiodr/a7kess car bon to which they are attached, fecwas3006/048440
to 7-nmenbered heterocyclic ring conprising 2 to 6
carbon atons and 1 or 2 heteroatons ' 10 independently
sel ected fromthe group consisting of 0, S and N
provi ded that there is no -0-0-, -SS or -0-S bond,
wherein said heterocyclic ring is optionally
substituted with I or 2 substituents independently
sel ected fromthe group consisting of halo, alkyl and
hal oal kyl ; or R8 and R9 together are =CH2; R10 is H,
al kyl, hal oal kyl, R2'-aryl, 1- heteroaryl,

R21- cycl oal k%/ R21- 15 Ipeterocycl oal kyl or
R21RaiyHanakyl. rog whenRojs aifagiied tmby 3 GaRRRIparTe@NEyX is a

bo@@bsst @r‘ferhz@@éaheal% BHmzﬁ%?élbﬁikg‘Rz%rﬂﬂ; R%‘Lﬂfé’tbroaryl -NHC(O)R’, -
CNan'roxyﬁb\qvba'an'ks@l%fiQFNEQS @%ﬁ%a@? i 20 R14
i s R iginiebenticma) wé&st;éh fromd fee gﬁaub domsBtingFH hoe als;

' nd% Iggg%ﬂgggejﬁﬁ 1 og]@l o %u@?&f)%gia%ﬂcﬂgd %rm a 3- 10 7-

meRterkdtcartoaoyclio ahg y:lp;noﬁ&ny sa.rt},sltntutm Withifebe? sabylitpents

mderbgr%é(ntly ggfgﬁ%d f%ﬁﬁeap %Rns@gar@ga’\g %Fs)l %nd?z@alﬁﬁ or R®

ang Rostoigethsrtwsth wmhqem chgtetlhemae@i aftaehed. Herrg@odto 7-membered
nete%wcﬁ& hag c%tndﬁs.rtqat % SEHalﬂ%n at%%soahwl or2 F?é{er@étb%v

het er ocycl oal k

lndgggnc.}@rwy sq@citegrfgﬂcrmtrwgroumrﬁg@gdg@, and N, pyrlovnded that there is
no RZlLlohetesoar yDagkybnd avhéreKysaid hekdrdc cliWHEﬁs optchally substituted

wnth N,%(@%éltueﬂtm%%@eht'gaéﬁ%(lc%é%mqﬁ\l(g @N; cgpSl{ng of halo, alkyl

andRb5icailyst bt REang Ritogdiret @angé =CHag car bon 30 at ons

{ ooRINe T A %.95@2052 SRR Tyflrathfy ke kSl k-

al kox
hetmyﬁ yd)@yB}oankglkyi R21 aryl, R21-aryl al kyl,
R21Rhlngq 8Ly, R21-heteroaryl al kyl, R21-aryl oxy,
-OCHF2, * N(R12) 2 -or - SCF3; WO 2007/ 075688
PCﬁ US?(U?Y@R?A-"S’E@@Y sglertes! framithe QS@% SHW‘?"%PEE& alsyl, -CH2CFs,

R"téfgna.t;@ezzg.hgtmoﬁ,@n& sti ng of al kyl, hal ogen,

k%ltc??‘ﬁfi) 'R?'Fy' Rﬁa?'a/éf’kﬁ '“e*?é%/%"éﬂ ‘koxyal kyl -

aI Makynau-kyaukyl or Rau:aa«yyl R21- aryl al kyl -

RZJ%Zheﬁq?i Q@ﬁyé Fi%?'éﬁéﬁaérﬂlﬁélecteg%gorﬁ ¥i% S?Cll}fw:onsstmg of
H, lrgle, f(él['lealbgly bp@@pM| J;qyploa\lkyl R#'-heterocycloalkyl, R*'-aryl, R?'-
heteroaryl, alkoxy, -OCF3, -OCHF5, -NQOg, -CN and —N(R”)g,

R is H, fluoro, alky! or haloalky!;

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*'-aryi, R*'-arylalkyl, R*'-heteroaryl, R*'-heteroarylalkyl, aryloxy,
-OCF3, ~OCHF32, -SCF3, -NO2, -CO2R'?, -C(O)R?, -N(R?);, ~CON(R'3),, -NHC(O)R?,
-NHSO2R'?, -80.N(R'?); and ~CN; or two R'? substituents on adjacent ring carbon
atoms together are —O-CH,-0-;

R*? s H, alkyl, baloalkyl, alkoxy, alkylthio, R*'-cycloalkyl, R¥'-heterocycloalkyl,
R?'-aryl, R¥-arylalkyl, R*'-heteroaryl, R?'-heteroarylalkyl, R?'-aryloxy, -OCFj, -OCHF,,

- -N(R"®), or -SCF3;
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R18 is 1, 2 or 3 substituents independently sel ected
fromthe group consisting of H, halo, alkyl,
woabwalkesg, - OH, al koxy, R21-aryl, R21-aryl oxypCTOSE®6/048440
-OCHF2, -NO2, -C02R19, -N R19)2, -CON(Rls 19 19 19 (
)2, -NHC(O R, -NHSO2R , -S02N(R )2 and -CN, R19 is
i ndependently selected fromthe group consisting of H,
al kyl, hal oal kyl, 10 R21-aryl, R21-heteroaryl,
R21- cycl oal kyl and R21-heterocycl oal kyl; R20 is al kyl,
R21-aryl or R21-heteroaryl; and R21 is 1, 2 or 3
substituents i ndependently selected fromthe group
consisting of H, alkyl, halg, alkoxy, -CF3, -N(R11)2
and -al kyl ene N(R11) 2. 15 This invention further
pro 1@Ies Q
o1 B SRR e Ry Ml 6F koBfiney b nsRling of sl hatooen.
haiorazdﬂyudndgalknnyl not linted to, pruritis, sneezing,
rhi por ( alk&x W'Bik%x atkyl-,
voLEoa e s 13:2%%3?95‘“ o
R*hanal R eanylalkylo M ?fﬁi@é‘i’:{bl%n‘he&e’é‘aw &¥la 1°é(F‘°a‘kY or R*!
cy 9%&?&% 1, cﬁ'lﬁh‘%r%c élo&iﬂ?taﬂ%ﬁt rointestinal tract;

e

not | idic secretio
t hoRgai T oF At BeupRaoTiebpSPenEm S SIgEags Tha RGTPLD consisting of
H, $oansl rmem,; n@bamwt yOHaauk@wsa%warym efaggmbxy S@C(EF@I-OGHFg, -NO3,

B e I R R g o

t he Rfénst mabpemmu&sa@mee finons thehgrmsipaaginsisting @f l-h@dky! haloaltkyl,

g,geﬁa' R@tegéi Ihﬁch}l?clfglk@bﬁ{daﬁ?’-ﬁ%}QH‘L‘}H&%lkWpe 1 and

I sorder, "such as

RE isalkpa REI-asbar &R thetesearyl: Mot r ophi ¢ | at er al
Cl QRO § Zor é'%lug)stltu@ﬁtsqn@@ﬁé‘rhdérﬂ@ Sapddted Froeh &Ry Gp consisting of
attention _defjci ct [ VI'\L(\EZeh%I sor der
@&D&[ﬁ)a'oﬁ@lfﬁﬂ nefas Nfﬁséég %yeﬂ? Fophr eni a) ;
(each of the above descrlbed di seases/ di sorders bei ng
a " Gondinvieation furthepprevides adthodssfoe tieagng valkergwtarealiergy-induced

h
a“‘W@gQF gon%p%%rs%%{mé rr%?ét.}m%%ﬁur‘%mcﬁ% SSEFJHHﬁmﬁ{é‘gl{B} 8ant|?t sneezing,
rhipberied esdoacosa inftancmbticn (grss ifor examplenialepdgJBRT. 305 (2003)
10?%; e%tn'g\égtlmh R nddal lcﬁﬁgc’ést%e h?&%@%l’&ﬂ chafrélf)?é’éc%lar disease;

a phar mRceut cal acceptable carrijer

a cisgass of thecgastipiiestinad track lyPREraNOMAg-Jeciite agd agjsfie secretion of

thé‘gg%ﬁ'bﬂf@tmﬁgﬁéﬁtss&tﬁﬁﬁyt:‘-F_fF@ID He?é’ddllﬁgsyﬂbﬁﬁhéyobesny an obesity-
etes, an obesit 'FB\% at ed, di sorder

relgmgvgﬁgiedrage@@g}g gjSpchias hypregsdnapia, FﬂmgﬁLence insomnia or
nafSdepsy; Hypo- andrposedactiisy maa&mmﬁé@aus system, such as agitation

PCT/ US.2006/ 4 7. f T
i AETP OO Mot oy S FhGaRB AR PR FypdHifbiis melius: a
CN'8 elitdrder, auChadirnigoaine Tlﬁerkprmmrﬂ dl§ﬁa$%rﬁ'ﬁlé¢tr?ﬂ"w jajeial sclerosis
(Aggg %zcég%tlérg gé{idltn&s@% &Y., é’@rﬂ@ﬁ%éﬁﬁﬂ rh@béﬁéi!ﬁvuty disorder

I C syn rone or co n|t|

(Aanl-@).; a@hmﬁm Qﬁqa@edm)mrﬁgmoﬁbrema (eac ofd t‘f‘ne above described

diseases/disorders being a “Condition”) comprising adm:mstenng to a patient in need
of such treatment an effective amount of at least one compound of formula (1).

The invention also provides pharmaceutical compositions comprising an
effective amount of at least one compound of formuia () and a pharmaceutically
acceptable carrier. In one aspect, the compositions further comprise one or more
additional agents useful for treating obesity, diabetes, an obesity-related disorder,
metabolic syndrome or a cognition deficit disorder. In one aspect, the compositions
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5to a patient in need of such treatnent an effective
anount of a conbination of at |east one conpound of
woOaoom7sssgl ) and at | east one ot her compound useTmiS2006/048440
treating obesity, an obesity-related di sorder,
met abol i ¢ syndrone or a cognition deficit disorder.
The invention also provides nethods for treating
obesity or an obesity-related 10 disorder in a
patient, conprising admnistering to the patient an
effective anount of at |east one conpound of fornula
(I') and an anti-di abetic agent. The present invention
al so provides nmethods for treating allergy, an
al ' ergy- induced airway response or congestlon

rising adm nistering t atie need such
furf R BB T TEa Ve Fehrtor el oo, e GareSlivii e useful
for teatihgianConditidnan 15 effective anmount of an H,

TR bR sroPBa M RER chElhbbebiy Brbuesiy-reated
disqulepr mstatg:liamyndrme pr agogoitiohalgliait ideanrd encarfiprsing wdministering
to éaEBHé“t IR e@d Afes‘?ﬁzh tl%%%neﬁf)%rpgﬁggt \Féf atﬁl:ﬁhm)fja cgrl?\%matlon of at least

vention I si ng
onq)a@mgendmf éwn@dﬁt(auand at(egst ope qih@rofmrapmd uéﬁfubfcmtmtmg

ob&n@héﬁ %‘é@iﬂ&#&ﬁie&&%k tmeﬁab‘éﬂgﬁghcﬁb% éﬁ? %Bg;ﬁi%h \deficit

anpunt a compound of formula {1), and anot her
dis@ii§f aj ner cont ai ni ng a pharmaceutical conposition

conptié fviegtion akdo momts%emﬁaag@rrtréétmg%mntprdv\drdﬂsésnty-related

disc?rird)eer grll %(SB% %Fﬁ &P n&o&%{r%g %c?rﬂbrgsateﬂﬁ%ﬁr&%&ﬁvwe@ZFn e ec%ve amount of at
leastornmedmiponnd efferniilan ) andeht aut-dimbeticragatt. of a

COMmn Epes@‘nt fr/eRHbA aldo) pro? s(rhét)noa% fé\nt%é'{ﬁ{? 8%@%)9' dheéllergy—

cont al harnaceutlca on CoO
indu¢gchatryvey re%nmorcﬁonse%%mm@n@l@mrwwwmw a aatlent in need

of Mcﬁ%éd?gwéhbﬁﬁ'éfﬁéct@é‘aﬁﬂﬁﬁﬂ bY af Rbat 88k c8inpBUABOf claim 1 and an
nition deficit disorder.

nmet abol i ¢ syndrqone or
effegtiya anpey eﬂl'ﬂ*rrfempafan?fgngimﬂ ON 30 The present

| NVERS prssept Mviedleion At \prosides mMahous ﬂ;r(tiéatmg dnabetes ina
OSItIOﬂS

pat%gﬁ,pnarﬁ;grlf%ég 1%8%? nm)to tl‘aﬁ Baﬁggph%géﬁ%%w&sgrﬂau ttof aq(:feast one
compagid ohdatortpound of fornul a (I) to treat or prevent

a %n&bﬂﬁon!@oﬁ%@%gz ?§%oﬁg 94§ geﬁﬁgich contains: (i)

Def | n| I'ons an reviations use '
a confpingficegtaivings pharaaceuticd| qoowqﬁghqrewnggmgm effective amount

of d &ﬂ’hﬁabﬁ@i of’fJ}ﬁﬁN\é @T ‘an (uPahb%ﬁ’ cohéu@eﬁmn% a harmaceutncal '

non- human n one, enbadi nent, n
conprpRilipn FW“BHBPH&" BhiRsEPiAntagonst |"é'ﬁP R gvngeﬂ@ﬁe ﬁlﬁ?rﬁﬂmp”s'“g
a singlapdckagecbhidh kgntains: (i) a container containing a pharmaceutical

composition comprising an effective amount of a compound of formula (1), and (ii)
another container containing a pharmaceutical composition comprising an effective
amount of a separate compdund useful for treating obesity, an obesity-related
disorder, metabolic syndrome or a cognition deficit disorder.

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides compounds of formula (l), pharmaceutical
compositions comprising at feast one compound of formula (1), and methods of using at

least one compound of formula (1) to treat or prevent a Condition.
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but not limted to, a nonkey, dog, baboon, rhesus,

nouse, rat, horse, cat or rabbit. In another
wenrhardi7paet , a patient is a conpanion ani mal, PAT/USA06H48440

but not limted to a dog, cat, rabbit, horse or

ferret. In one enbodinent, a patient is a dog. In

anot her enbodinent, a patient is a cat. 10 "Al kyl"

(i ncluding, for exanple, the al kyl portions of

aryl al kyl and al koxy) refers to straight and branched

carbon chains and contains fromone to six carbon

atons. "Alkylene" refers to a divalent straight or

branched al kyl chain, e.g. ,gnethylene (-C}Q-) or

propyl ene (-CH2CH2CH2-). "Hal oal kyl " or "hal oal koxy"

refer to al kyl or h .-s deflned above 15

wherei n one or nore—hya F S 19N%1 aced by

hal Agemealtrmre;n megfqllow(ﬁ@&erméiiﬁaeéﬁﬁ‘é-lﬂalLowﬁﬁF@ﬁ%%rnlrig"s unless

(including the aryl portion of
'ndg:%% Pﬁ ﬁ‘xrefers a carbocyclic group containing from
6 t6 ‘pBtienl iha hamarsorameh-havangnamnmaadn oorenabadimient, a patient
i e. i, t.h .
is éar\P&a('u Iﬁa%r]o@ﬁéﬁj Sbéduﬁle‘ﬁli‘eé‘%étl tid'd Wﬁumghgﬁ%maﬁl, including,

avai frtu ablec on atons O
butcngtdimeitad ta agneokﬁsb@iongbam@hmbaa@ mRIss, Ihdte hptientat of rabbit. In

an&hbﬂémmenﬂayééﬂe‘ﬁﬂs a E&fnﬁéﬁlotnoarﬁﬁwa@rlb(&lugﬁwg%% n®Blimited to a
defi ne%\nﬁ ove, baound to an al kyl r ou
dogy{aherabhitePRTSE AdptHeh, 'I@)R“eg“r"BBBdﬁ"%ertth% PaYeRtis G dog. “in another

embbtimedntp atpaticOy sl eatkyl " refers to a non-aromatic

o ditsftt (T LbBY ' Sphiole! i BhST haftpraiss s s dbaipy) refers
to stpightrdnshbrapshad cashorPehdies asd coyltanmsafrbm omeé fgsix carbon atoms.
Ontﬁﬁkﬁeﬁ@%?erg tB% &\%’HH s%rén#;ﬂ%r‘%rgﬁg a?c%zlgp(gl oy Qg , methylene

exanpl'es of suit nonocyc Phclud
(CWGI%M@WP"QMH&@&W) cycl ohexyl cycl oheptyl and
t he'ddisskyiNep Hdl@élkbiw r@PéalePbﬁ‘&l of algéli& ?ﬁéuﬁf as defined above

mul.ticyclic cl oal k s i ncl ude 1-deca
WhESIhBREPF Mg derRISH 4 s $maeplaces by balegen atasps, .., -CFa,
CFaan?sz-[ engcslz-tm CF0-0, or -1. 43g tHet e[ oaryl"

re ” cvcl i r QuUps,. et er oat ons

Lol Bl [RePYe G % Hen Bty L idis i o totey SiaTPHg

cordaioanddfoand tc1s cagnomtatumswrei lfmdnd; avlezgt ane sbinalcE BRY (e.g., aryl
: z [ LQn r,ovi de aronmati
is W ?Pf\agﬁﬂh?ﬁﬁrh@ %ﬂg%g r?gll ﬁgtglﬁ SUbs rgﬁjt%le cag? glpoms ofthe
carbp@fclie ghryP bengdntendgdiasmassibie poits af ptactanents. The
WO « 39395%(9("5@@85 A H%Z%P&!&Vé%%}. e éBcﬂ%s bggnggc; an alkyl group,
‘?‘ﬂm%ﬁd%bé ent. oxy enan [or sul fur atons
as §eiy W ée'"ﬁ@t Plile qredp i thse: paiphef @uammgrst such
as “Cyolobligr crézérs to ?W@Jﬁh‘iatlclqﬁlaﬁ@i it mufﬂ«t&é‘ll@ﬁb’é stem
i azo n
corb by 4 FLAGRALI e AIEODN!orek DB b 8 40 caron
atomgchreferrpg rcaqu:alkyp:ymgmmtaml abaqut3atai aiydut 7onimg drns)Non-limiting
exaMpieS¥t siite mdfiocydic cycloalkyls include cyclopropyi, cyclopentyi,
cyclohexyl, cycloheptyl and the like. Non-limiting examples of suitable multicyclic
cycloalkyls include 1-decalinyl, norbornyl, adamantly and the like.
“Halogen” or "halo” refers to —F, -Cl, -Br, or —I.
“Heteroaryl” refers to cyclic groups, having 1 to 4 heteroatoms selected from
O, S or N, said heteroatom interrupting a carbocyclic ring structure and having a
sufficient number of delocalized pi electrons to provide aromatic character, with the
aromatic heterocyclic groups preferably containing from 2 to 14 carbon atoms. The
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5, or 4-pyridyl), pyridyl N-oxide (e.g., 2-, 3-, or
4-pyridyl N-oxide) and triazinyl, and biciclic groups
weugadr/asespt eri di nyl , i ndolyl (benzopyrrolyl), PCT/US2006/048440
pyri dopyrazi nyl, isoquinolinyl, quinolinyl,
napht hyridinyl. Al avail abl e substitutable carbon and
nitrogen atons can be substituted as defi ned.
"Heterocycloal kyl" refers to a saturated carbocylic
ring containing from3 to 15 10 carbon atons,
preferably from4 to 6 carbon atoms, which carbocycllc
ring is interrupted by 1 to 3 hetero atons sel ected
from-0-, -S, -SO, -S02 org-NR40- wherein R40
represents H C, to C6 al kyl, arylal kyl, -C(O R30,

rqu;f,acg%g:ﬁg%?t?{n adj %e atlgéﬁgt?% %néi)#é %Lf?%ﬂapﬁﬁs%hl%s m?lude but are
nat linaiteto, S-mamlydar edITthgseauey|3s. 'Sqtl‘i'@zpiw}ggzmeﬁ?%toxazolyl furazanyl,

tnég&&rg‘té{?a gé}‘o u;‘t}ﬂ%r gl ﬁ%}%hyr (f&?gswrfdlgi razolyl, and 6-
msmt@tre@myamﬂgtn gayyramy, pirimidinyt, @t/f%ﬂ%r@t'ﬁ?éw} Ppysidyt (e.g., 2-, 3-

c?f 4- Bfrrl(ﬂylp'p?/ﬁﬁillqﬂ%)dde & 49 0., 3= A 4- Wtd%}l N‘bxrdg) aﬁcﬂ triazinyl, and

oiaich: Sradet el A pteaewe/bma}wne%%zosqyrrﬂ@e Biaciraziny, isoquinolingl

lﬁﬁélh’Wﬂ M shasidnell plavailssie kydsmutaoie cbrmydn, and nitrogen atoms can
| ene X i de, azetidinyl, 1- azacycloheptanyl

i met h
bﬁs%b%tlt‘t'%fjaqﬁ/‘i‘e ed3 5 tri oxanyl , norphol i nyl
t hi onmalaaioynynla]kyll réfe2d ta Iaisamaaydq carhdcylic ring containing from 3 to 15

eﬁrb?r }ncnﬁré 2%&?%‘%5 y f?c%’n %//‘Jo 6 E%‘l’b@fngir%&éms %g:rhscarbocychc ring is
mt;emmtembydyt@l?oaem atfamg se@cgad fromeQar Sty P Gal-RPz @R 3

wﬁ@rfe% ﬁ‘“‘ Féﬁe@éﬁf@':—ﬁ i, tB@&ilQ}EV&W&%YJC(O)R@q -GE{)@)OF’Q—@"or

her ef or e, en30 | ene is sa

-Q(ﬁ)t)lélﬁ uk?t@@%?‘”(ﬁ?&h(%l @,r\gﬁgemﬁentp{ sqlecteg from he group consisting
off1et Qkﬂcb’ﬁélﬁsﬁl'a@ﬂ tﬁéﬁﬁyi)g ﬂwpﬁ\gSLt(rf‘lnaScdr&alas -ddpseeNt Bkizgen and/or

o8 75 B bl BT ol g 55! FP ol roturan, 2- o

3-rterabgdmttsenyin2+, BogeA-pipendinyla2- os3ipyratididyl- ond-piperizinyl, 2- or

4- gtbgaf‘nly ﬁg? Q}&E%ngpsl' 3 §QH§\ ﬁgéiﬁ%tg&'eﬂ&le%%ulf ds L ane
pemhydrolsoqutnolmyl decahydroquinolinyl, trimethylene oxide, azetidinyt, 1-
azacycloheptanyl, 1,3-dithianyl, 1,3,5-trioxanyl, morpholinyl, thiomorpholinyl, 1,4-
thioxanyl, and 1,3,5-hexahydrotriazinyl, thiazolidinyl, tetrahydropyranyl.
“Cycloalkylene” refers to a divalent cycloatkyl ring, e.g. '

“Heterocycloalkylene” refers to a divalent heterocycloalkyl ring, e.g.
D> (5
L"z or “zz/N

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

'??/C\[>\§ S—H,C- N<>—CH2;§ e

heterocycloalkylene, groups such as
contemplated.

@ , for example in the structure
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4 N 7565 Simlarly, 2N neans that two nitrogens
are | ocated at any two of the 4 non- fused positions
wohod7vesassng, e.g., the 4 and 6 positions, therPdTAISA006/048440
positions, or the 5 and 6 positions. Al so, as used
herei n, "upper airway" usually neans the upper
respiratory system i.e., the nose, throat, and
associ ated structures. 10 "Effective anmount"” or
"therapeutically effective amount™ is neant to
descri be an anmount of conpound or a conposition of
the present invention effective in inhibiting the
above-not ed di seases and th produci ng the desired

therapeutic, aneliorative, ‘I'nhibitory or preventative
effect. A- line drawn jnto a ring neans that the

i ndi cated bond may b attached to any 15 of the
substitutable ring g atons. The term
"substituted" nmeans\th one or nore hydrogens on the
designated atomis | aced with a selection fromthe
i ndi cated group, p d that the designated atom s
nor mal val ency unde e existing circunstances is not

regpeseatical nitraes dtbat thbhie |scdted it vhieari thed uldrsfuisad positions of the

ingl 78] BSRUROUN. 6 GPTRAGALI-AN5: B, SUbSLi tuent s 20

. e
vari abl es are erm SSIeb e only if such

combi nat i ons result ¥t abl e conpounds The term
"stabl e conpound | e structure” is nmeant to
descri be a conpoun ‘gls sufficiently robust to
survive isolation to seful degree of purity froma
reaction m xture, & frul ati on into an efficacious -
t her apeuti c agent. Mis CH and an R4 substituent

IS present on_the risng (6i.e., bis 1, 2 or 3), 25 the
R4 substitug can replace the H on said carbon, e.g.
t he Similgriy.an— eneand meowmsv@@@nsem lR2teh Ahasy v ofithe 4 non-

fus¥h |§§§§bﬁs O the\nrfﬂ) e.g. 1tHe 4 8hie 11e Sltll;é/4‘°é”as'f bb&itiess, or the 5

neans opti onal stTtution wit peC|f|ed
a"@rﬁ)eﬁ-‘é’tlo'ﬂ%dl cals or noieties. The term"purified", "in

pur Ipflé&dasf @l hétein, I"@p;ﬁe%camaeﬁ u%DQIl;Perlafn'sQﬁe Lppay refsgrratory
gund refers to.the E K?i state of said
VS5 ddmdnEnase. 10 flg 212 GRSPEaact SHEAT By nt het |
pr OCEffgctile mt)umalor Stﬂéfe@fewbalﬂ},pmdi‘t%l alﬁoltlthleh‘§mfeant to describe an
am Sf 5L h?n ! e{_. urc|> P . re i lg?r ! tlv |n mhubltmg
%‘iﬂ 9 E8MBRENE Y % $ ?%P?H 88 8uﬁ %?‘é?% F
the Bbove-noted diseases and thus producmg the desired therapeutic, ameliorative,
inhibitory or preventative effect.

A'line drawn into a ring means that the indicated bond may be attached to any
of the substitutable ring carbon atoms.

The term “substituted” means that one or more hydrogens on the designated
atom is replaced with a selection from the indicated group, provided that the
designated atom'’s normal valency under the existing circumstances is not exceeded,
and that the substitution results in a stable compound. Combinations of substituents
and/or variables are permissible only if such combinations result in stable compounds.
The term “stable compound’ or “stable structure” is meant to describe a compound
that is sufficiently robust to survive isolation to a useful degree of purity from a
reaction mixture, and formulation into an efficacious therapeutic agent.

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:
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physi cal state of said conpound after being obtained
froma purification process' or processes described
woeo@insess wel | known to the skilled artisan, POT/US2006/048440
sufficient purity to 10 be characterizabl e by standard
anal ytical techniques described herein or well known
to the skilled artisan. It should al so be noted that
any carbon as well as heteroatomw th unsatisfied
val ences in the text, schenes, exanples and Tabl es
herein is assuned to have the' sufficient nunber of
hydr ogen aton(s) to satisfy the val ences. 15 Wen a
functional group in a conpoypd is ternmed "protected”,
this means that the group is in nodified formto |
precl ude undesired side reggtlons at the protected

site when the conpound d to a reaction.
Sui t abl e protecting groups ‘| NJ’ ecogni zed by those
with ordinary skill in the s well as by reference

to st andard textbooks such as,cfor exanple, T. W
S, o7 Bfmebgy Pl SELIS LN S BRRLERIARn ity e specit
grqupsg radigalglor meieiescycl e, R2, etc.) occurs nore than ‘

Onembqgrm"‘ﬁuméﬁ" CBLiifidte RrmPlor iR |§&éf3&| and bﬁmﬁé& ﬁ)rm for a
definition each occurrence js.independent of

coRfePHRf eSS é‘f the Rh¥pic! giate 9¢ éawrm@un&af@é@'ﬂ%mwd froma
syrithetit proBeseametiral Smirce %rlcﬁhﬁmbld)nt thefstf OTES hé term “purified”,

" 25 C. ' di

in BB tord G MRl Snt FERR R 3y bt (B he
physisall state efi saéd coypound ader beiﬂqubtémemf_um_rﬂal matficafiomprocess or
prcgégg«?%’ g%béﬂﬁ ?r%gr?gg @g@ ﬁn}ﬁ\ﬁ}n 48 ?h% gﬁg&’i Epﬁgﬁam)%iéient purity to
beichaeantedzatie @yaﬂtwar@ @ﬁﬁbmﬁalateéhlmﬁee%ﬁﬁscrmem Refegspowell known

to@,femngi{y,g;gahs prow ded in T. Hi guchi and V. Stell a,

t heF ﬁ?\@g@]gl\g?ﬁ)& ﬁqth\_%tr e \éc?arréﬂrg%gtﬁs%f %ﬁ( é987 téﬁbvﬁth unsatisfied
valeaces i thel texDrsgﬁedg?gJG @gan;blélgﬁgho'@bdgigefén Rﬁ&tﬁxm@@l ta have the
can
sulBrh BRmRE ot P8R o misy R TRy g8 VaIE B, The
t er Whigpy a dunaglionabanmesipan aceorppourt (setegned “gratected”, this means that
theoé)l%ﬁg |§g{ Pr}otdhfédrﬁuﬁpttﬁ?? él%&%ﬂdﬁglré(d ¥i‘ae rBadli cﬁ*sdaﬂhe protected site

TTE ar naceut | ca
whgp dee campouad|is subjeatest %fe%pVaSe't@t? etnﬁ@te@brn@smws will be

rec&ﬂn%@%&gﬁgth@dm QRifl U tl’Cé’aM%rsl Wélﬁa%? hé’tﬁélrérﬁﬁ% to standard
te’é?ﬁgﬁx%ﬂ% & QHoBTpnY ot GPuersl BRI FRLRS 4 Bipanic
Synﬂrebheﬁgesﬁ Wifieyyriely Ygek.i s provi ded by T. Higuchi and
Vol Vc(}r}é[l ﬁ?y Y%rrnéb’&g @J%S a@l h@’e% ﬁ@%lrdﬁ 'Xc. 5§é&|§r§.'ﬁ§0re than one time

in Biyocenaditugrtlos iCiarmiuda §).iits dezﬂmng:nms |egnh cedurreno@isdnéependent of
its BefifiGon ATBLEGAINENGEdTRIENE! cal Associ ation and

As used herein, the term “composition” is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any product
which results, directly or indirectly, from combination of the specified mgrednents in the
specified amounts. '

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. A discussion of prodrugs is provided inT. Higuchi and V. Stella,
Pro-drugs as Novel Delivery Systems (1987) 14 of the A.C.S. Symposium Series, and
in Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, ed., American
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Per ganmon Press, 1987. 10 For exanple, if a conmpound of
formula (1) or a pharmaceutically acceptable salt,
woOpdi7atssser sol vate of the conpound contai ns aPCT/US2006/048440
carboxylic acid functional group, a prodrug can
conprise an ester forned by the replacenent of the
hydrogen atomof the acid group with a group such as,
for exanple, (Cl-C8)alkyl, (C2-G 2)alkanoyl -
oxymnet hyl , 1-(al kanoyl oxy)ethyl having from4 to 9
carbon atons, 1-nethyl-1 15 (al kanoyl oxy)-ethyl having
from5 to 10 carbon atons, al koxycarbonyl oxynet hyl
having from 3 to 6 carbon atons,

1- (al koxycar bonyl oxy) et hyl having from4 to 7 carbon
atons, ,1-pethyl.-1-(al koxycar bopyl oxy) et hyl ,havi ng from
PhgiiateyEal Borrar b and RE(GaaR Plesss She! S HorEigypoans a

cothpuung) (¢.g0endBud pr&curse ) trat id pamssfodmédNin vivo to yield a compound of

oGP AT) S ol A R s or v compouna

The &namefdsonajicoiraay ooeur-by various mechanisms (e.g., by metabolic or chemical

gt 6 S8 HUARL KRRl (3480 P o e
usg ofl Progifud ip g iy T.(Higuckizngl Wy Stelled “BropeuasiasoNovel Delivery
SySEBRsO! Vil 19 of the AKOE N Eyhisfem @@r@%!‘é‘r‘vd irPBRréWGsibl €arriers in

T T L RN
Peidzensrepreszeresy. of the hydrogen atom of the al cohol
L (At L —
salgthlygtate Drisetviaje of thg(@hEiral dkantaink @axggrbbkylic, acid functional group, a
progg;g;i%% b KH%E ArPaNyl %Eﬁtypﬁhg J%%llg%;rlllent of the hydrogen atom of

) xycar bonyl am nonet ,
the(aeid gmup Wikh @ygroup sHaD 36 ( oI srawie 4@yt Cs)abivl (G 2)atk@noyl-

oxydn@thi/ N @ a@kanoPlox eyl Hadey! frétn Aol PasHon NEREE 18a6IMyI-1-
pendent If}l’gsel ected fromthe

(IR oL beYPe Higrs Sai Fpeags Slom® K eperposyIoxymethyi
haviiif ©p (8 @1G%ﬁadnkytdﬂs,mr-(?jtwoasﬂon@tdw)dtiaﬂihwing fr?mttt] té) 7

t rox I O
corb Tl 00 A D SRRl VR (P 8l oo
N-(atsmsystartionyl)rainamiesh i Npvingdorm & tat @ sadenaatdmes, 1-(N-
(allideigféHbBH?i*)arﬂfn%‘)‘%hKﬁ'uMiﬁ’éjfngm 4 %10 ket‘aﬁéa{ %%Qk-%ﬁmamha,-

r acenent of ydrogen atomin e _amne gr
crolgnAlg oY SBREEDHRIBIREo DY AN (C 16 olpminRRe-As)aikyl (such
as B@m?@@hiﬁoeﬁﬁw)\fm aéﬂb@mgyl-(@'-%ragg;b,qny\i-di (C1-Cz)alkylcarbamoyl-(C-
: carbon ere. an : e .

cop i BB OBy g P pealingoZ i, apd the ke,

berBiglilariprif & congaoumdngfifoirsula (Hatomtzihs anzattotod dyhctional group, a
ol O e, 7 S Y B B ool v
witlf Zoresm) segtk s, Tanexamples (Cetopliam)aiaymethss hd(Gr-Cs)alkanoyloxy)-
eth%l%ﬁ?@i—}(m&é@gﬁbfk%ﬁ@}lp%))aﬁw;,l)’(b1?%;()%?%&\;&6nyloxymethiyls, N~(C-

| - .)alk}_/‘lamnqalk \ erein_Y4
Co)alkarysrsborpiamiteryeshyls suemipen (Cor Celplkanoyl, a-amino(C1-Ca)alkanyl,
arylNedFdriale. SMiRb &3 a5F 19 oL Sin AP Wik ediek -2

rypyrw;%'ﬁ Ty 1_?/ ! {rﬂg&fgﬂyﬁgé}ﬂmo@(@ r@ eheh lu-Bhinoacyl
group is independently selected from the naturally occurring L-amino acids,
P(O)(OH)2, -P(O)NO(C+-Ce)alkyl)s or glycosy! (the radical resulting from the removal of
a hydroxyl group of the hemiacetal form of a carbohydrate), and the like.
If a compound of formula (1) incorporates an amine functional group, a prodrug

can be formed by the replacement of a hydrogen atom in the amine group with a
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"Sol vate" neans a physical association of a conmpound
of this invention with one or nore solvent nol ecul es.
wohb®/opkegsi cal associ ati on invol ves varyi ng degCeas2@b/048440
10 ionic and coval ent bondi ng, including hydrogen
bonding. In certain instances the solvate will 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 uti on-phase and isol at abl e
sol vates. Non-limiting exanples of suitable solvates
include et hanol ates, mnethanqkhates, and the |ike.
"Hydrate" is a solvate 15 wherei n the sol vent nol ecul e

t Ih f ,
grclwsjﬁ %@cr%%, of gégl\%p %o%'BJ 8$rb(qr%” g\ﬁ?rﬁ/g%pb%ﬂu\ﬁhere R
ana@é ee&?e@%rt ?wpeongnund?ﬁ?ooaikwudca -C1))cytpaliiyh tenzyl, or R
00 O I ncluae ,re S S 1
B8 SorLr 8 o PEREL G L P Ik SClgIov wherein
Y‘egrpi wad:e}wkﬁlom bedeylot-as(caﬁm? wheedin ¥2i®(Greg:wikyl and Y is (Ci-
Csiagﬁ)?lgcqr Zew%ﬁﬂﬂ%ﬁﬁ ?61- 2l @/for ?r%nwefh—cﬁ%lww ﬁ.:

|norgan| ? organi c SesS.
Cepalkylaimbmalinften-G(Y* pEwoemsin ¥ lel'thnmEéh!‘la)ndc‘én‘ﬁdF‘ﬁéo'N— or di-

N RO@] d@ﬂ?lﬂgfaﬂ:mﬁa'rﬁé garoﬁrlr’& hhi ;?esndul? Yly) %?byhbﬁ@lhﬁldylt Qné the like.

m daz ) an aci di ¢ noi et

but “Solvate” meanp whas'ea\rmﬁt'en of & PR %rﬁ?‘bﬁq@venﬁon with
ont(-:-hdrri?&re SR tholBuIeRe Tiig Hﬁ‘ﬁ’st@dl@s@bgﬁt\m in:vd»B»@sWaTrhng degrees of
e term erein ar C
ionjg @QBWQBP'@"? gog&mgngﬁﬁ{dén)g gy rsﬁﬁg |b8p851|gc amc&%@ %ské’nces the
sofate piletd eapablbtcf isolatiqr, écblemxafdpleavhdmum ootringe sohdent molecules
aréJl Eﬂecmi;%%% tﬁsﬁtﬂe Qorgﬁ%F lgﬁﬂ:f &Fﬁe cé}%@ﬂ?’é& d’f“§d\?ate encompasses

reacting
botio apbund-pd)fasemdng@late(hlq sqjvp}esarN [mtnc_:bqexaéeplgs&f su'table

soR/%%«?s m%hil?:l vﬂ ﬂ&aEéHJ'rrYélhgﬂélaﬁﬁDHﬂa thé fiké “HYBeHtEMsSd§Blvate

salt precipitates or in an aqueous
Whﬁﬁﬁiﬂ}hﬁﬁéiwe@&@@'ewel'ﬁlb’ﬁﬁrl i zation. 30 Exenplary acid

additiieambrapblifdd ScforaalzAGRiaH fosm sfeartiah @se also within the scope of

benzoat es,_ . benzenesul f onat e bor
thig uv@mnpgs Referengede @ E%(HBHB’P%PEE’WU&%%%\% @%c%rgtood to include
refédéi’&fe’ﬁo@altshhéf@:fhmhudessl etherliserinticetedd eBhe term “salt(s)", as

ﬂ}é{%ﬁ%@ﬁ ﬁ Janat na%l@fdﬁ?%l{ﬁ%ﬁ@é&%ﬂhﬁﬁ&%?@%ﬂpBF&%IC acids, as

w0y basis 698s farTadswth 1ayagais@ndiar graasisihases; In addition, when a
comaéwnﬁrﬁt@%u@a(ll)' Ot RARE Bott H BaisREh8 R t¥ Sdichadse But not limited to a

tarates anates, toluenesulTonat al so .
NG IR T R "
acilizkterdre (gaﬁef saitsy) ﬁ@ry&jedmrmédwdt arl iacilided within the term

bR e e R RSBl AT o8Bk togioaty
adegpfabldtsalts ant padferradCalthdugh @dhel §altsale #Hao disetik. 5alts of the

conid m?i%fﬁ l{técﬁd nﬁ@% g@ W@L{S’QE{’H@%S for%‘%a‘?ﬁ;fylbog% 3%?;%114@% compound of
forr?hvadarfﬁofetlrt arr amaant eheeid C(rll:gm?b) such as an equivalent amount, in a
medium such as one in which the salt precipitates or in an aqueous medium followed
by lyophilization. |

Exemplary acid addition salts include acetates, ascorbates, benzoates,

benzenesulfonates, bisulfates, borates, butyrates, citrates, camphorates, '
camphorsulfonates, fumarates, hydrochlorides, hydrobromides, hydroiodides,
lactates, maleates, methanesuifonates, naphthalenesulfonates, nitrates, oxalates,
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66(1) 1-19; P. Gould, International J. of

Phar maceutics (1986) 33 201-217; Anderson at al, The
woneanarssss of Medi ci nal Chemi stry (1996), AcadeRCT/US2006/048440

Press, New York; and in The Orange Book (Food & Drug

Adm ni stration, Washington, D.C. on their website).

10 These di sclosures are incorporated herein by

reference thereto. Exenplary basic salts include

amoni um salts, alkali netal salts such as sodium

l'ithium and potassiumsalts, alkaline earth netal

salts such as calciumand magnesiumsalts, salts with

organi c bases (for exanple, 4@rganic am nes) such as

di cycl ohexyl am nes t-butyl amnes, and salts with

am no, acids . sugh as .ar ni ne, .15 |ysi and . the |ike.
PrRRENER PIRRRIE e PPl ShcrifRterng e d e Beg. sigovanates,

tolehbs @fperdtss (sso knasn las\iesylalelsy)laridahe diks. Additionally, acids which

arg?%né l)yet;cj?%Iqek@t?~I gmpﬁlg tf%ﬁs:tn%cf&?n‘#&%n éﬁr&q{? ﬁ\%%gaﬁeq{% useful salts

frm@aaicmneymasauﬁ@al eoMpoupdg ack discussed, |fo|resxa(napl@ by P. Stahl et al,
lgé‘ gﬁ Eatégwﬂo%%k ?ﬁfg)%a?@uﬁa'l g‘éﬁs .‘bfogg}i%%s S¥ktion and Use.

(%‘P@n@t 5)S. Bange 6f héﬂgurr@@ofsf agpeeewisatiSciences (1977)

i-&gaﬁdd%%ﬁ /ﬁz@#ﬁéﬂo@faw évt/ﬂﬁw%ctegn&emgae% 33 201-217; Anderson
e salts wth scop

ar naceutj cal acce
ot B TreP e of Mecisias SororRisiy (1906 o Asedemia Brdgee New York; and in
THEODE rider Beole How: @Tbgmrﬁlh%tl‘fah@ﬁ \Nérsﬁﬁ‘l n tME. on their website).
corr ondi ng conpoun 0 u
TheRG T Te AL MEpOUTPied ool RS RNESdae @R of ¢ he
pr e fxemplanypmsicisaltsniotiude drhmonizim taks oaNtaIgngtal $pRs such as
so(jgu)m Q%lﬁ%ynh?&géguﬁsga%sa%ﬁ@]Q?gh Wetglséaei{ ﬂaé r‘lcium and

rou he non- car
magsiesiym @alts rRallsavitosidanic bases (m-rexamnplafomelceammes) such as

dld%%@krgnhﬁesg  QULREISnihES) n&ﬁd gé\témhh Qr'n ihs agﬁgﬁlcﬁ% Srginine,

or. exanple, acetyl, n-
'ysweo%w he likg k%ﬁvamwg@rwntemg@upmm;@ r%*?ﬁ?l")'zed with agents

suéh ak lwwen(émyu hefig8s1é 9., rhéthz/vlamyl 35:56 awa!:ulﬂbhdéé Q:Fromldes and

th
ofiTnalnd SIS fe e etinpitoh ety epdibdy Mﬁ%@% (Bt ohain
haﬁﬂesdfad ay Idecydr laGiyl ah b Bt abyl cha:mi?é@) brc?rﬁ?iiies lalzwgqﬁ@iﬂes) aralkyl
U or
haﬁéésn'{ﬁ % wﬁ%@%ﬁdéﬁi@ﬂetwl C%KJ@S afndn ﬁ d esters. (for
exaﬁ#:llse'ch lacich$alts and base shlbsiard inferded tommalpﬂxrmanee:tucally

o855 UK bl TR Gopgly Rpld AOTELAN B P Sl s

Comqe%*—é* sqHivalent tedbe fieei foemp pf theorseenqnding gompognnds for purposes

of eCiatidmtion. reactive derivative thereof, or by a
nor e conpounds

2 bR Ll sl i SRR e e
folloaingegorgst (1)) cartsiyliateid é3tersaohthined Wf estelificatitm dfshe hydroxy
ordJBREf A 36 Mooy chbio e SRR o G2 bn B e ot
grauping is selected from straight or branched chain alkyl (for example, acetyl, n-
propyl, t-butyl, or n-butyl), alkoxyalkyl (for example, methoxymethyl), aralky! (for
example, benzyl), aryloxyalkyl (for example, phenoxymethyl), aryl (for example,
phenyl optionally substituted with, for example, halogen, Cq4alkyl, or Cq4alkoxy or
amino); (2) sulfonate esters, such as alkyl- or aralkyisulfonyl (for example,
methanesulfonyl); (3) amino acid esters (for example, L-valyl or L-isoleucyl); (4)
phosphonate esters and (5) mono-, di- or triphosphate esters. The phosphate esters
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preparation of the solvates of the antifunga
fluconazole in ethyl acetate as well as fromwater.
wei2007leasespr epar at i ons of sol vat es, hem sol vat e pCT/US2006/048440
hydrates and the |ike are described by EE C. Van
Tonder et al, AAPS Pharntci Tech., 50), article 12
(2004); and A. L. Binghamet al, Chem Conmun.,
603-604 (2001). Atypical, non-limting, 10 process
i nvol ves dissolving the inventive conpound in desired
amounts of the desired solvent (organic or water or
m xtures thereof) at a higher than anbi ent
tenperature, and cooling t solution at a rate
sufficient to forn1crystals whi ch are then isol ated by
ard nethods tical techni s such as,
e SR HEIGT CHETHEHR ST bIe. &b EONBl SHEREL S fefralive thereof,

or39Iav233t-d|((%2y)at:ﬁrg)yderolt he crystals as a sol vate (or

d.s , .
oo Sty mble SPERSHALS pbine, LSl gk =1 gy SCaa & optionatly
cohvemited toguat soteatec Hrepanatiborof exbvajdseis me@ly&«mﬂm dthus, for

exén’hﬁ %eé?ﬁé)eﬁef‘u P?:Hﬁﬂacétﬁ)‘égfg? M?@ﬁtﬂ1 @Olqt I)8ﬁscrlbe the

rein as
prenaratstvre péthesspheates (Of the emfnpgel ﬂ@eomleu@ ety aeetate as well as

frofPhaGsH irﬁ@éﬁr@p%{éﬁoh?%f sHvE@s Jbﬁveﬂé eﬁﬁﬁétes and the like are

nmpounds ncl u t hose o
deé%wl@%bvaﬁd%wapﬁmdﬁggf 8k /WI%S Eﬁﬁﬁﬁﬁﬁﬂ?‘?ﬁs S4kY arta:é,e 1R42004);
an8 @ s ,Blﬁg’rhé/rﬂte@ @, Em‘i’erﬁ stehrms., 66ReDa QROGHIS typ@HP rr‘uoﬁshmltmg,

t hose \M? % due to asymetric carbons
p’%?rsﬁd peoherdiss 'u@ﬁltt c iNYSTEMVE SORIPOMAE IR gRIERT Ay of the desired
solyaht @ngamiy oexvatér @memr@stthaeal‘»saira:mgﬂér Synarmbiehttemperature,

o B0 s ESLOOF 5| £ M B8 PR i o oo by
standapk mefthods. s‘\nalwt@lat techpiques aueh pes farievmaiplé $.dResmectroscopy,

sh&ﬁgﬁg p?éserfc@rof%égmv%nt é) %?at@nﬁrn‘\ th ¢ rg ds?'ég%ré.cﬁyalté' (or hydrate).

i vi dual stereoil soner
i nveRMRravndggf formaladl aand §a|t€’m§0§{ﬂ§%~°c &sterglang prodeugstthereof,

md}té}@ét |h$|%1f3faibtorﬂénmnbﬁoﬂgi‘&ﬁﬁ§@ ab@¥n aRRIBY ifrind8ther). All such
acern?t es or with her, or other selected,

taulopEp fugHL e CGFH@"‘@H*F‘ES’EF%@ RSt gk thepreperidpygntion.
i nvantsteraosamémv(rer teh&mﬁlé}rgeBrrCEﬂﬂé it Opticas isdphéraeshd the

ikehes 106 preget CompbinlF ERURN P80 2y T So s Boflatdy Bstarg anc
pradirkgs of %\el srrepelotist as wegliasite aplts,\sdateh andasters of the prodrugs),
suc?%é’ tHdse \ﬁﬁlEﬁrméSnQX|sp&9&| WQ Lﬁﬁm%w&ér%gﬁé ®n various substituents,

tereol soners, rotaners, nmers pOSI
mﬂ%ﬁ@%“%@%ﬁvw (Wihigh mw@@t Gven mthma@mnqeeof asymmetric

car@@ﬁ’ﬁp U&@&\erw@oﬂﬂg7é@3&§&&emn§$39&@f%éﬁ@for% are contemplated‘

ounds of forrrul

Wi i 3cBE b5 108 IR e2fet S S BIASHR Hpraeia e ey e Sxample, 4
pyridyfrand @dﬁyrmfyl)f tridivid Wal(dtéreoaaromeretcﬁm@domobads ¢ thedigdention

magnforteaggl% (f%%%UBﬁQXf?tHII}Q rre;fhncghg at%r m?K?)tgeocE-ﬁlxed for
examplﬁeae naceroates ragthodll othemoraothe) seiaytekie stesedisomess. The chiral
cerRER' STARE Pré St iMAUMIBR! ddnMhav the S or R configuration as defined by the
IUPAC 1974 Recommendations. The 'use of the terms “salt”, “solvate”, "ester”,
“prodrug” and the like, is intended to equally apply to the salt, solvate, ester and
prodrug of enantiomers, stereoisomers, rotamers, tautorhers. positional isomers,
racemates or prodrugs of the inventive compounds.
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met hod of treatnent. In one enbodi nent one conpound of
formula (I) is used. Simlarly, "at |east one H
woecsEprsgss ant agoni st” or "at | east one ot her ceopwWSnE6/048440
(or agent) for treating obesity, an obesity-rel ated
di sorder, netabolic syndrome or a cognition deficit
di sorder” neans that one to three different Hl
ant agoni sts or other 10 conpounds nay be used in a
pharmaceuti cal conposition or nmethod of treatnment. In
one enbodi nent, one H, antagonist or one other
conpound for treatlng obesity, an obesity-related
di sorder, netabolic syndromggor a cognition deficit
- disorder is used in the conmbinations. The term

ov e FRBTIRTPHiG Feee i FAgeRUSa" 1HaCd fhand sty Sais. solvates,

esﬂa'is ahdgrediwrs. oflthe @dmpenhads offtorinula(l), clve Stendéd tebe included in
5 or greater. In another enbodi ment, an °

th%B essgngg}\’eé'ﬁ?nhas a BM from25 to 30. In another
enbddemhrase dat lebstsmepeampoinchakfoamBi (1)) nesdrer thihane to three

dlf%Q%l\}: ébrﬁéb%hdé?ﬁfolﬂ%&@ (%g& 'E%rusedgﬁeg 5%1 le%tcob&?osition or

term
m@hg@pﬁéneatra@nu slecPriecerabodimeng p@etc@rrmqurm fdpthaulavihiis used.

SirAflariye 9 fedisi 69(5‘]—9 r@@éﬂt&nénta ¥hisg cﬁ “gMeaQtf orfPofer com&?und (or

greater. Non-limti exanpl es o obesi t

agan@ 69%?%%9%@%@@ @Qes%@'@ﬁ@é’s@swﬁebrfe@t@ﬁoy@, pyagiome or a

cogumnoa ,de$il§it msodd@o oS thatomé ehthpe® adferaénetssué:etagah@ts or other
rm ".met ab onbi nat

colPehpd gy Be popT V& FPEaLE A cteRsian dgithod of reatment. 1n
ongdenbodimemt, oneg He aNktgooishbr Ghe lodtsd recomh pdtohaciar rtmatanBbeSIty an

T . .
obgélggfﬁl‘éﬂetﬁhﬁgcg{ tg{:uré%%tgn %Ey@gﬁ{? 4 c&?ﬂﬁéﬁ 5ef§r‘&?fi{s§fdoeﬁ’ls used in
thejgompirgdians. 433- 438. The corrponents of metabolic

SYNeHhaNBrmEbeshty” GQQ@EH 'F\%Lelﬁblee?érts)to Zpatiddt %ﬁ’%e&}é}wenght and
ha l\ésl |$%f%2ma% S%ﬁ qal s? ood ptr essure; 4 |dnsu

Y'8gi%s gassindex e Qﬁﬁﬁtoérgﬁe%faétlé‘o%é iment, an obese
pa@érlﬁltH”a"sCHiWIIdg 24 ait grealdn) ﬁfﬁSnOitHﬁe'éMb?o;ﬁugbﬁt e obdie patuent has a

0 re i ons, have the state
rorf;g%?gg ﬁg '"e?']-f% reéﬂbg t. a%abgﬁq W{ns r%qia})s?%BMI greater than

30Pﬂlr|shléaybther €BOCdiment, ablﬁb@squtfeohyhs aMbhgrdayér, than 40.

v, oo i, Gt GRRRYROGRE, pB ke nprdh ReRE, oy Hidorer which

res(glﬂtétfmmp apaligng gawgqu BMé of B pr greater. Non-limiting examples of an |

obdbif\-dildte @R beinBidarddeend, Hdr@ess BRBRIEth, sleep apnea, skin
m de; EDC= WO 2007/ 075688’

disBder e PHUB 0 BRPAPreESire: (5. o
| meThe tenm froptaboyit )syﬁdlerﬂq’lreﬁ!rbwbicmndﬁnamﬁrisk factors for

carti ARy IREAL (0 Serng ABNAR Ao KhBierp Sgycaton
Prqgrams Aduﬁé&pﬁ@mme\mﬂi Hlese@Dmo‘Beﬁ;)qusqmamme tfRﬂ'dtSooaslon by
Gnﬁr?dépt eeﬂ"g hfﬁng#lg-ﬂﬁﬁgﬁ]ég fridwc)):éi@@-hgﬁ af‘H ng?rr!]er?t_s of metabolic
syndrome are: 1) abdominal obesity; 2) atherogennc dysllpldemla 3) raised blood
pressure; 4) insulin resistance; 5) proinflammatory state; and 6) prothrombotic state.
Unless otherwise stated, the following abbreviations have the stated meanings:
Me=methyl, Et=ethyl; Bn=benzyl; Bu=butyl; Pr=propyl; Ph=phenyl; t-BOC=tert-
butoxycarboﬁyl; Ac=acetyl; BINAP=2,2'-bis(diphenylphosphino)-1,1’binaphthyl; DCE=
1,2-dichloroethane; DCM= dichloro-methane; DEAD= diethyl azodicarboxyiate;

DIPEA= N,N-diisopropylethylamine (Hunig’s base); DMF=dimethylformamide; EDC=
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5 piperidinyloxy, free radical; TLC=thin |ayer

chr omat ogr aphy; MS=Mass Spectronetry; nM= nanonol ar;
wéi2e7l7saseci at i on Constant for substrat e/ recepPar/us2006/048440

conpl ex. The Conpounds of Formula (1) 10 The

I nvention provides conpounds having the fornul a:

Rlix ML M21Y UAW\-/. p 1, -.1 z LINR2 (R)a (R4)b R5

I and pharmaceutically acceptable salts thereof,

wherein Rl, R2, R3, R4, R5, M, M2, U, 15V, W X Y,

Z, a, b, nand p are defined above for the conpounds

of formula (1). In one enbodinent, Rl is Rl5-aryl,

R15- ( 6- rrerrbered heteroaryl) 471 Rl5a Rl 5a Rl5a NAN-~

N "Ilk N-,L-1 N 16~ ~ 6~ 9/1\2N/(R)k'

I1-@%%I§H%‘u|%%ﬁé3 eghﬁ El;lg)gurg%'})%ﬁ Sh@%oxy%enzotnazole

Ndm@@wﬂﬁﬁmmunﬁmbe@ﬂoﬁt%émmnbe ByBOP=bensotsibzold! -loxitri-

hal i1l

evERlidpRsierogkinixgikoBpnomRiaten ST Fidenh 1ghse Bl
THﬁra:dﬁfhmdamtiwacnd;eﬂdEttedirahydmflﬂaaniﬂENEI’QT2 er6,gdetramethyl-1-
PR B8 sl Tty = P B : AR R Spectrometry;
nManamemelasoddiFnRissocition SorsBinpiaTisipstralefregaptanepmplex.

enbodi ment, the 6- nenbered heteroaryl is 2-pyridyl.

WD 2007/ 075688 PCT/ US2006/ 048440 18 In one

enmbodi nent, R15 is 1-3 substituents mdependently

sel ected from the ,nhal o, al kyl,

hal oal kyl and - CN. THe Cdm Hﬁ&é lf Rwl ' R15 i s one

or two substituents independently sel ect ed fromthe

gr ol BedBYF‘éTt@t"l FHB"'&’?S HOE:H’RSI’LWQP having theforylgher

enbodi nent, R15 |s one ubstituent selected fromthe

group consi st |Rng' M2° ndN CN. In one
enbodi nent , IS ma@_ 5a R1 a ~ N N~ N'N~
4 N/Z\Rz
R (R“)b Yso

and pharmaceutically acceptable salts thereof, wherein R', R?, R%, R*, R, M", M?, U,
V, W, X, Y, Z, a, b, nand p are defined above for the compounds of formula (I).

In one embodiment, R is R"*-aryl, R"®-(6-membered heteroaryl),
R1Sa R153 R15a

N AN N— —g
(R16)k y R16 b (R 16) /
)k1

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

In still another embodiment, R is one or two substituents independently
selected from H and halo.

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

In one embodiment, R’ is R'>-pyridyl. In another embodiment, the 6-
membered heteroaryl is Z-byridyl.
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(R16) k (R16)k-'"~" or (R16 / A O-R/ wherein Rl5a is
Cl-C3 al kyl, hal o(Cl-C3)al kyl; Ci1-C3 al koxy, Cl1-C3
walbylorkise; R21- phenyl 10 or R21-pyridyl; R21PCS/UbB2@6/048440
substituents independently selected fromthe group
consi sting of H, halo, alkyl, haloal kyl, -OCF3, -CHF2
or -CN Rl16 is as defined above: and k, k1l and k2 are
each i ndependently O, 1 or 2. In another enbodi nent,
Rl is R 15aRl5a /R~15a N'' N3 NAN. N" NSS R6 "~
or is \2N~ 5"C-5 (R16)k (R16)kl (R)k2 , Xis a
bond and ML is -"-n 15 In still another enbodi nent,
RlL is RlI5a N N -~ (R16)kiqsherein Rl5a is
(C1-C3)al kyl, C1-C3 aI koxy, Cl-C3 al kylthio,

R21- pheny!
i ndﬂbégg@ﬁ‘?q&{fj“é@m& bs ¥|30§H9Rﬁé"e 0'388 %ﬁ%&s{s’s éié&% Qh%m the
grdid) Gansigting/of 1aehib2dIRA| kyloalkiR &fd iGNas def i ned above

00 87aR8 SREFARTnE ot e e Rhepenifbiy selected

frowhﬁfeegnmuﬁlfﬁmmsmng@f%andm CH5- O, CH3 o, CZH5 S,
subgf a’fﬂgﬁ%r QMS Yimetft, Rlis RAGI it a:@n?éelbéte@ fidm4he group

S |n ependent|y selected fromthe group
coosinng bf rigF o+ CHH; aFld -6N. -cH3, and -CF3; k1 is 0 or 1;

and,RLlA 'e?ngodlgener1qE3 5 In one enbodinent, n is 1.

I n anot her enb o I ment , |s 1. In one errbodl rrent a
and b are ea |ndepen ently O or . 1n anot her
enmbodi ment, I nN N18 anot her
enbodi nent, % e CH %

(R )k  (R1E)T / | (R16)k2

wherein R is C4-C; alkyl, halo(C4-Cs)alkyl; C1-Ca alkoxy, C1-C; alkylthio; R*'-phenyl
or R¥'-pyridyl; R?" is 1-3 substituents independently selected from the group
consisting of H, halo, alkyl, haloalkyl, -OCF3, -CHF2 or —-CN; R'®is as defined above;
and k, k1 and k2 are each independentiy 0, 1 or 2.

In another embodiment, R” is

R15a Rr15a R15a
NP e N&KN_g NP % |
—— e = R®
X 1 \®/ or 16 \2@/ 2‘(::_2
(R - (R‘6)k1/ (R™)2 Xis abond and M'is b .

In still another embodiment, R’ is
R15a

.
©)

(R16)k1
wherein R'5? is (C1-Cs)alkyl, C1-Cs alkoxy, C4-Ca alkylthio, R¥'-phenyl or R*'-pyridy!;
R2'is 1 or 2 substituents independently selected from the group consisting of H, halo,
alkyl and haloalkyl; R'® is as defined above; and k1 is 0 or 1.
In another embodiment R’ is



10

15

20

-C'" 10 In one enbodinment, ML is N, wherein R6 is H,
-NHC(O R7 or -N(R7)2; and R7 is alkyl. RS G-~ 1In
weanoiesesenbodi mrent, ML is ~ , wherein R6 i S HPCTIUS206848440
enbodi nent, M2 is preferably N. I n another
embodi nent, R5 is Hor alkyl. 15 X is preferably a
single bond, -NHC(O - or -C(N-OR10)-, wherein RIQis H
or alkyl; nmore preferably, X is a single bond. Yis
preferably -0- or -C(=0 -, nore preferably -C(=0) -.
Preferred conpounds are those wherein ML, M2, n, p, X
and Y are as defined in (a) or (b), with (a) being
nore preferred for conmpoundggwherein RL is tRl5a Rl 5a
Rl5a NN~ N -N NN~~~ 2N 20 (Rl 6)k (R16) k'
or (R16)k2 and_{sh) being preferred for conpounds
wherein Rl isv%\LS- aryl or R15-(6-nenbered
heteroaryl) . O~g007/ 075688 PCT/ US2006/ 048440 20 In a
further enbody t¢ Zis a bond. In one enbodi ment, R3
and R4 are e%c‘h‘“,{ ndependently H, alkyl, fluoro or -
OCH In anoth odinment, R2 is Rl18-heteroaryl or
R18- het e(r¢ tkyl. 5 In still another errbodi nent ,

?r;‘ber edcté?fg het%%@% quér_'Eeé egqulriget eg‘ﬁﬁ hE 22pRényl or R¥-

py@qlmd& et or Rgubstitpergs p}demlﬂgnMSelpytadrﬁ'@wthe group consnstlng of
H, Bl&1 nmgdéz.umda E%% o*o?hfaﬁér

R18-'azet™ di nyl oxazol and +1r|’ a%’fﬂ yl. In a
f ur trhene emisdiment nird. i s R18 pyri dyI , R16-pyrimdyl,

RlSrmyﬁ@ﬁazbnwod,n?é& p}§1oxazol yl or R18-thiazolyl,
and R18 is 2 subsfituents i ndepegdent I y seI ect ed

frof 0'??18"&1"&!}36@%%"? b AP §RcndepRn A

- NHoH3nother embodirherti awnid, b &2 ¢scHD6- t etr ahydr opyr anyl

or BI]'&II nc%thg} é%k) ?;]eg‘lt%l'&h hd% %’é Cﬁibs.t It uents

i ndepende y Se rom RE gro nsisting of H
and - CH3.
3-C~3

l
C
In one embodiment, M'is v~ *, wherein R® is H, -NHC(O)R’ or —N(R7); and
R” is alkyl.

‘éc-é

In another embadiment, M'is i~ *, wherein R®is H.
In one embodiment, M? is preferably N.
In another embodiment, R” is H or alkyl. ‘ :
X is preferably a single bond, -NHC(0O)- or ~C(N-OR'%)-, wherein R'® is H or
alkyl; more preferably,.x is a single bond.
Y'is preferably ~O- or —C(=O)-, more preferably ~C(=0)-.
Preferred compounds are those wherein M', M2, n, p, X and Y are as defined
in (a) or (b), with (a) being more preferred for compounds wherein R'is
R15a R1Sa R15a
-3

N
b &
(R16)k (R’G)k (Rw)

and (b) being preferred for compounds wherein R’ is R'*-aryl or R'®-(6-membered
heteroanyl).



In anot her enbodinent, R2 is 2-amno pyridyl, 2-amno
oxazolyl, 2-amno 15 thiazolyl, 1-nethyl-azetidinyl
wand7esasahydr opyranyl . 1 n anot her enbodi ment, PER/US2006/048440
2-amno pyridyl. In one enbodi nent, the conpounds of
formula (1) have the fornmula (1A): (Ra Xnm RM X
JLNR2 20 tR4)b R5 (IA and pharmaceutically
acceptable salts thereof, wherein ML is CR6 or N, 25
M is CHor N, Xis a bond, alkylene, -C(O)-,
-C(=NORa)-, -N(R12)-, -CH2N(R12)-, -C(=CH2)-, -
NHC(O) -, -SO2-, such that V\,hen ML is N, Xis not
-N(R12) - or -CH2N(R12) - %H C(O- when M is N, and
Yis -C(O or 0 when M2 is Zis abond; 30 RL is

%%'ﬁé%\é&bﬁyﬁmb% &&%Rﬁﬁﬂgt);;: 23: ol fluorenyl, WO

200iH Gﬁé%&&ﬁﬁewmmgé@ea&imﬁébamﬂmw Qal@l Bhoro or —
N NN~ O RL7-N N~ RL7 N or RL60~' ~ (RL6YK \r~

'R16) k1 (R16)k1l R2 is R 6-arylal kyl, Ri18-alkyl,
R18lraagbtheRedtatimena Ry lis RO-h&tesedrst er R Biwsteridyyloalkyl.

igﬁg-; gitﬁl gofhgg‘éﬂ%ﬁgﬁﬂ&t ﬁk% S%tc?(ﬁqﬁ{ W;[}%(rgﬁ FB &Lélperoaryl orad,5or

6-membeyed RI>-heteroevdldalitd. i s” i ndependent |y sel ected from

then QEP%EQQ%WdJ}QeQF Ris ﬁh«wmdﬁ'l Ws-pﬁ‘nlﬁﬁﬁ/ R'08l/%dazinyl, R'™-
et Y. R FEetiehiy. TR oz A ez gy

- hyd orgythe pBRibddithest, RF ky/R.°-pyidel, R PadykividylOR *E-pyradazinyt, R'e-
oxazolyl or R"-thiazolyl, and R'® is 1 or 2 substituents independently selected from
the group consisting of H, -CHs, -NH2 and —NHCH3.

In one embodiment, R? is R'®-tetrahydropyranyl or R*®-azetidinyl, and R"® is 1 or

2 substituents independently selected from the group consisting of H and -CH.

o

In another embodiment, R? is 2-amino pyridyl, 2-amino oxazolyl, 2-amino
thiazolyl, 1-methyl-azetidinyl and tetrahydropyrany!.
In another embodiment, R? is 2-amino pyridyl.

In one embodiment, the compounds of formula (1) have the formula (1A):

(R%,

r\/\MZ/Y =
R /M1\/’ \\ I LZ
X N R?

(Rp Ys
(1A)
and pharmaceutically acceptable salts thereof,

wherein
M’ is CR® or N;

M?is CH or N;

X is a bond, alkylene, -C(O)-, -C(=N-0-R?)-, -N(R'?)-, -CH2N(R'?)-, -C(=CHy)-, -
NHC(0)-, -SO2-, such that when M' is N, X is not -N(R"?)- or -CH,N(R'?)-;

Y is —C(O)- when M? is N, and Y is —C(O) or O when M? is CH;

Z is a bond; ‘

R is R"-arylalkyl, R'®-aryl, R">-cycloalkyl, R'®-heteroaryl, R'">-heterocycloalkyl,
fluorenyt, '
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10 C(al kyl)(=N-O-Ra); R12 is -Hor alkyl; R15is -H,
-CN, -0-phenyl, -OH al koxy, halo, alkyl, -benzyl,

wolbZ/075d882, - CF3, - OCF3, -S-al kyl, phenyl, PCT/US2006/048440
-C(OOCalkyl, -Cc(Oalkyl, or -S-CF3; Rl5a is -H, or
-heteroaryl (2-benzofuranyl, 2-quinolinyl, pyridyl);
15 R16 is -CF3, or halo; R17 is -H, al koxy, or
R21- het er ocycl oal kyl al kyl (- CH2CH2- ( N- mor phol i nyl));
R18 is -H, halo, -NO2, or -NH2; R21 is -H, halo or
alkyl; QsOorS; 20 Rais -H, alkyl, or -CH2CF3; a is
O or 1; bisOorl; ‘U 0, 1or 2; and k1l is O, 1 or 2.
25 In one enbodiment, a is Q4 In another enbodinment, a
is 1. In one enbodinent,,bis 0. In another
embodi ment, b,is 1. WO 2007/ 075688 PCT/ US2006/ 048440
22 RYA one enbodinent, k is 0. In arypther enbodi ment,

k%\l. I nbodi ment, k1 k& Q7 NyrLSanot h M
oﬂ%nt,mkllg ) egn‘o di r\f‘é'?’ Q'-l*’elg' )
odi \ RL —s-:-Rl'S- ar‘;%al kyY7 N n apot her /=~
ment Q R1,Ns RI5Sqy, ,anol\aey/ enbodi e
RI%, RL5-Rya} yl. In still anot®&erk enbodi menkie)k :
R15- heteroaryl. . 10 I n another enbodinent, RL is '
R15- het er ocycl oal kyl-. I n yet another enbodi nent, Rl

| s fRUSIFEArylalkpl, ORE-ARPOM PBR), RRIhdisrdakyl; BNRMYheteFocycloatkyl;
Rls_e%acﬁtﬁﬁi.%lihdependently selected from the group consisting of H, halo, alkyl,
haloalkyl, -OH, alkoxy and -CN;

each R*is independently selected from the group consisting of H, alkyl, -OH,
alkoxy, halo, -CF3;, ~-OCF3, -NO, and ~CN;

R® is H, alkyl or -C(O)alky};

R%is —H, -NH_, -NH-alkyl, -CN, -hydroxy-substituted alkyl, -NHC(O)-alkyl, or -
C(alkyl)(=N-O-R?);

R'2is —H or alkyl;

R'%is —H, -CN, -O-phenyl, -OH, alkoxy, halo, alkyl, -benzyl, -NHj,, -NO,, -CF3,
OCF3, -S-alkyl, phenyl, —C(O)O—alkyl, -C(O)alkyl, or -S-CF3;

R"%2is —H, or —heteroaryl (2-benzofuranyl, 2-quinolinyl, pyridyl);

R'® is —CF3, or halo; |

R is —H, alkoxy, or R*'-heterocycloalkylalky! (-CHzCHz-(N-morpholinyl));

R*%is —H, halo, -NO2, or -NH;; | |

R?' is —H, halo or alkyl;

QisOorsS;

R?® is —H, alkyl, or -~CH,CF3;

aisOor1;

bisOor1;

kis 0, 1 or 2; and

k1is 0, 1 0or 2.

In one embodiment, a is 0.
In another embodiment, a is 1.
In one embodiment, b is 0.
In another embodiment, b is 1.
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In anot her enbodi ment, Rl is R15-cycl ohexyl or
R15-cycl opropyl. I n another enbodi nent, Rl is
wereeTissesazol yl , R15-pyridyl, RL15-pyrimdi nyl 8CTRE2006/048440
15 pyridazinyl. In still another enbodinent, Rl is
R15- pi perazi nyl, R15-piperidinyl or R75- norpholinyl.
In yet another enbodinent, Rl is: Rlba ,Rl5a N N~ N
~N-~ or (R16)k (RL6)k 20 wherein Rlb5a is
benzof uranyl, quinolinyl or pyridyl, and R16, k and k1l
are as defined above for the conpounds of formula
(I'A). I'n one enbodinent, RL is: Q Q R17-NAN -~
R17-NAN or N (R1OKk' (R16)kl wherein Rl7 is -H,
al koxy, or-CH2CH2- (N-nor phol'inyl), and R16, k and k1 -
are as 25 defined abave for the conpounds of fornula
(IA”O“‘FIetE'f'\téOCLWﬁBH kig®, R2 is Ri8-arylalkyl. WO
200iH 8528 eRBOAUREAM)E/iIH48440 23 | n anot her

enb dlnen enzyl I n anot her enbodi nent,
”g\t?%"eni r]1R(J' anot her enbodiment, R2 is

R18h'aa|yd>ther emboadoteet; kembcbdi ment, R2 is R18-phenyl. 5
M]e&ng%%gb%{,mggg@hr@nt R2 is R18-heteroaryl. In

one enbo yrldyl I n anot her enbodi nent,
R2 Insoneembagisent, &' del Royendglkyl. I n anot her

e”bﬁ%ﬁ@ﬂ%re%obﬁn@ntaﬁ‘”& p)‘-yF,lyﬂl n-4-yl I'n yet another

enbodi nment , s pyrim 10 In still another

enbbuRRRReT ep@ngnmtgﬁqéq 8r o@ﬁ!‘l’%@r'kyl I n anot her
enbpgétieatothBe nboliBhdmhRUPR LR ¥ o aryl.

In another embodiment, R' is R'>-heterocycloalky!.

In yet another embodiment, R is fluorenyi.

In one embodiment, R is R**-phenyl or R'®-naphthy!.

In another embodiment, R is R'*-cyclohexyl or R"*-cyclopropyl.

In another embodiment, R' is R"-isoxazolyl, R -pyridyl, R'*-pyrimidinyl or R'5-
pyridazinyl.

In still another embodiment, R' is R*-piperazinyl, R"-piperidinyl or R"-
morpholinyl.

In yet another embodiment, R’ is:

R15a R15a
A
N* N‘? N)\N-g
e or —_
), (
.
R RO >

wherein R'* is benzofuranyl, quinolinyl or pyridyl, and R'®, k and k1 are as defined
above for the compounds of formula (1A).
in one embodiment, R’ is:

Q Q
R17_N)J\ R1T_N/Lk
N
&, \i 2
(R16)k1 :

wherein R is —H, alkoxy, or —~CH2CH_-(N-morpholinyl), and RS, k and k1 are as
defined above for the compounds of formula (IA). '
" In one embodiment, R? is R'®-arylalkyl.
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I n one enbodi ment, Rl5a is benzofuranyl, quinolinyl or
pyridyl. In one enbodinent, ML is N |n another

wonbhadi7emet, ML is CR6. 15 I n anot her enbodi neatr/ushibe/048440

is CH In one enbodinent, M2 is N |In another
enbodinent, M is CH |In one enmbodinent, X is a bond.
I n anot her enbodi nent, X is alkylene. 20 In another

enmbodi nent, X is -CH2-. In still another enbodi ment, X
is -CH2CH2-. In another enbodiment, Xis -C(O-. In
yet anot her enmbodinment, Xis -C(=N-O-Ra)-. In one

enbodi ment, X is -C(=N-O-CH3)-. 25 In another

enbodi nent, X is -C(=N-OH)-.231n still another
enbodi nent, Xis -N(R12)- I'n yet another enbodi ment,

X Xis -CH2N(R12) - .
o Z'ﬁ?%*hm“@f%ﬁb%m&? ﬁﬁp m@%ﬁ( oy - SO o
errbolajn anather KmbsdmkéniCRﬁ)SR %alkginot her enmbodi ment, X

F&ﬁ@notp{eé &ngggg;‘é% Qn‘gﬁwr@%\l Xis -S2-. one

enb g WD 2007/ 075688
PCT / lIpSFEBbenasbediment, RA issRStpRenybnbodi ment, Y is

tepre t, Yis -0-
and Ngé%o%eﬁeﬁn%&gmghﬂoﬁﬁlgeﬁ“ rhe%[ggg),rl\rlen\( i's IE(O)

I'n dﬁdirr?e?”&%‘&a?mieﬁt SRrid N, M is N Yis -C(O-
5 | nnaiither e@ibamhdmNR2 .d\ANHZSSLSBét.tJ{Bde%nW y is

ais 0, bis 1,

andqh?qoén% '6'&9"'6’?8'51 'gyls fgf‘?\”?/@@’“@'ﬁb"t ‘er enbodi nent ,
I\/Q il y@Hangther endfd@iment, rRZasfplynhh@hylenbodl ment, M2 is

o 'éét'ﬁ ar%z Hé},—.é%},—{@n 'anot her rr%@&%%ﬁ@y'l\ll\/llwfzslil

I\/[Z ilg anqthsr q;@boo)ment R?is tetrahydropyranyl.
In one embodiment, R'* is benzofuranyl, quinolinyl or pyridyl.

In one embodiment, M is N.

In another embodiment, M" is CRE.

In another embodiment, M” is CH.

In one embodiment, M? is N.

In another embodiment, M2 is CH.

In one embodiment, X is a bond.

In another embodiment, X is alkylene.

in another embodiment, X is -CHa-.

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

In yet another embodiment, X is -C(=N-O-R?)-,
In one embodiment, X is -C(=N-O-CHg)-.
In another embodiment, X is -C(=N-OH)-.
In still another embodiment, X is -N(R'2)..
In yet another embodiment, X is NH.

In a further embodiment, X is -CHzN(R'?)-,
In another embodiment, X is -CH2N(CH3)-.
In one embodiment, X is -C(¥CH2)-.

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

In another embodiment, X is -SO5-.

In one embodiment, Y is -C(O)- and M? is N.
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In one enbodi nent, ML and M2 are each N, X is
-NHC(O) -, Yis -C(O-, RLis phenyl, R2 is 4-pyridyl
weand7R55dss net hyl . I n anot her enbodi ment, ML aRdTNR2@6848440
each N, Xis -NHC(O-, Yis -C(O-, RL is phenyl, R2
is 4-pyridyl and R5 is H 15 In one enbodinent, ML is
CH Mis N Xis abond, Yis -C(O-, R is phenyl,
R2 is 4-pyridyl and R5 is nethyl. |In another
enmbodinent, ML is CH M2 is N, Xis a bond, Yis
-C(O-, RLis phenyl, R is 4-pyridyl and RS is H In
anot her enbodinent, ML is CH M is N, Xis a bond, Y
is -C(O-, RLis 20pheny| 4R2 is
2- am no- pyr|d|n 4-yl and R5 |s H I n yet another

T dérr’rgtrll'}ﬁi F%’%‘f@g_li Y'vgezbf%;\lf"érﬁ”nl? rmezl le i’if]d

R5 |rsambth|ekbuﬂ;tddahemeveisa0pbea nf istdie. conpounds of

for | limted 25 to,
oﬁ'ﬁ%l%"zbﬁ '88,@\ (ﬁ f@r tcﬂgb)el Iow in the Exanples
sectn anothigk ehduslirhent, Mikshgl\tl ie NCOfrisot@()-0f For mul a

(1) in Qﬁo&%@%@ﬁnQﬁtN’é&mW\ﬁ%Llﬁ ”Cﬁﬁ prepar ed

Vi a procedures kn dse s fhe art.

Conpbstibanetbseembedinmentt aiissO; mﬁehtafthaﬁealkyw oadlkyl.

preﬁﬁﬁ&%no’i@e@é’m%&ﬁﬁe‘%ﬁmpwgﬁ lvasucgbt portion of the
nmol ecul e agrrent and_then bujlding onto it the

| ef N %6‘1’%%?’8?0 mentdetsuFE: Vris aQne-step (AB + CD)
or trinansthepefrBotirfht, M’ o5 N W#ds loH A #s BE)-appr oach

(se C S rtion of the
nol E‘c%laﬁgp Féﬁdcfﬁ?eg/%‘%Weg%ﬁ% ~in Scheme 1:
WO 00T e7sseBmesT MISEeDeF @48 446h N2X @c—kwﬁ@((])) HOREC-C(O)-, R is
+or up z /v -NHa NRzZ
p%ﬂéﬁ*%*‘%%f%ﬁ@@@zgié p CD |OA typi cal reaction
! v sRaherempaRimeniut c?fﬁldd'ff‘ P errcagh ot HG(ON- ¥ 15 ~C(O)-, R

is gHemst, I8l mﬁ%ﬁghalmqs Ho C with hal ogen-substituted
rea%;ant D

ereln £r oa Zis a.sin
borhona REEGEITER MG 1 CH 1Sdakés & Gondadis o (BR- &b is pheny.
R? mdpyrieylGnd Rhisaktrgen- substituted aryl, cycl oal kyl
and k of fragne €S 1 .
[ ARBEAPL BRI, KETERLRSR NRHEBhgR Y E5F%R
thlﬁ?l)R & 4-odudy! iand %?'msrhhtl on or a nucleophilic
SubgtdddthéCEmbodiment, M' is CH, M?is N, X is a bond, Y is ~C(0)-, R'is
phenvyt, R? is 2-amino- -pyridin-4-yl and R® is H.
In yet another embodiment, M is CH, M? is N, X is ~C(=NOQCHp3), Y is —~C(O)-,
R' is phenyl, R? is 2-amino-pyridin-4-yl and R® is H.

llustrative examples of the compounds of formula (1) include, but are not limited
to, Compounds 1A-160A as set forth below in the Examples section.

Methods for Making the Compounds of Formula (1)
The compounds of this invention can be prepared via procedures known to

those skilled in the art. Compounds descnjibed in this invention are typically prepared
by preassembling the right portion of the malecule (CD fragment) and then building
onto it the left portion of the molecule in a one-step (A'B + CD) or two-step (B + CD, -
followed by A + BCD) apbroach (see Schemes 2-4, below).

The CD portion of the molecule is typically assembled as shown in Scheme 1:



process between the aniline C and an appropriate
al dehyde or al kyl halide reagent D 10 leads to CD.
wlher7®7dd88i s nitrogen, construction of the |inkChaiS®en48440
the CD and the AB (or alternatively, B) fragnents of
the nolecule is typically acconplished through am de
coupling of the preinstalled carboxylic acid
functionality of the C fragment and the correspondi ng
secondary am ne functionality of the B fragnent. See
Schenme 2: 15 Schenme 2 X- X1 1,nv NO_1 R + CDRL I
AP ~~"Nz 11 R(R3)a AB(W. (R»4, | ABCD R5
Pre-installation of a differgent functional group on
the fragnent Cin place of the carboxylic acid
functionality, e.g. a hydroxyl, hal ogen or sulfonyl
nmoi ety, allows 20 formation of different types of Y

moi eti es as the B-C |inks,Seremadwn in Schene 3:

Sche C3( RLP/x'M lz+ HOY/U-~/ NoR MQJ'W
R'WLP | |Har’2R2/i R I (R3)a bII

(R3)a OFOS02R——=8H ABCD

2007/ 07 Nt‘JSZOO 4344:9 26 (2) 0 4

Met U V\;ii; O/ sz ng“l% ~N~ ~R2 L~F€F[h

A tppqgg r%agi_cpn [ s thér?n;%pe%@ ohge@qoBrHQew fugglc)nglqzed aniline

5 C with halogen-substituted reagent D wherein R? is heteroaryl (Z is a smgie bond);
the procedure is applicable to reaction of an aniline C with halogeh~substituted aryl,
cycloalkyl and heterocyéloalkyl versions of fragment D. In cases, where linker Z is a
C4-Cg alkyl or alkenyl moiety (Z’), a reductive amination or a nucleophilic substitution
process between the aniline C and an appropriate aldehyde or aikyl halide reagent D

10 leads to CD.

Where M? is nitrogen, construction of the link between the CD and the AB (or
alternatively, B) fragments of the molecule is typically accomplished through amide
coupling of the preinstalled carboxylic acid functionality of the C fragment and the
corresponding secondary amine functionality of the B fragment. See Scheme 2:

15 |
Scheme 2
X~ 1&1 X M? /HT
MM s op —— R
\-“'(/)p \~—(/)p \)\
(R AB (R3>a (R“)o | ABCD

Pre-installation of a different functional group on the fragment Cin place of the
carboxylic acid functionality, e.g. a hydroxyl, halogen or suifonyl moiety, allows
20 formation of different types of Y moieties as the B-C links, as shown in Scheme 3:

Scheme 3
- *TT g ”T 165
\)\ Pl \ 2 \)\
(R% ' (R")b (Rs)a (R“n,
L = Hal, -OSO,R’, -OH ' ABCD

AB ' CcD



(3) Met' 11. RIf X MD1- W~x ~' ML ULl W Met + Nom z
RRR Z (RAA)bI (I3)a (R4)b R2 Mt' = SnR" = (
wohoRn7888 Met" ABCD AB CD O O 4)' x M NH 0* POTAS2006/048440
/IXXML\S .- RU HP YNR2 ~~N R2 + Hl RI Pel/l W

---a 7/ (R3)a (R4)Db 15 (R3)
Suitable reactions for achieving B-C coupling include,
but are not limted to, (1) 5 a Mtsunobu reaction or
nucl eophilic substitution with a phenol ate ani on
(i.e., Yis -0-, M=0; (2) netal -hal ogen exchange,
foll owed by the addition of the correspondi ng C
arylmetal (e.g., catalyzed By a transition metal
catal yst) species to the appropriate B- fragnent
Z%)ectrophile(Y—-C(O) M2=C), optionally foll owed

t he reductiop_of t ket one (Y=CH2, M=C); C{3)
trahsh,,tl ta f}med coupl i ng lin ofoh

de ith

C’Barylh_ i ar appgoprl at e gl nyI
speci es,| _deri ved f g/r?ré IV=CPR2 Me=C), IF \J/A“e ~E~g
reducti@n’ of the LPoI e b&md; or (4) reactﬁRZ‘)ﬂ ofR“)fbhe ds

I -FPEek SHEBY g, n ring sulfonyl
chI oridgg(Y = 802) \?‘é\r,fdfl%@l %(r)'ézlapproaches toAtBt%D
(?]ystructl on of the corFQspondl ng AB fragments are

K t he artMefSyru heti c approaches in t cases
Ahe dﬂ%/ﬂmgy the['15 fparti cular ,nat ure~ef 1

fr agment-+ Sone appr &w\“‘es/tzogt he—ﬁcB—fT’agma Lar
illustraged by thé‘étpem i c exanpl es bel ow. RJ n % f

I nst a stepw.se ach to the construc n OfR5
Left R The \r@‘oe?%?%?’g{’fs + CD, fol l owed byARCP
Bﬁg) is nmore convenient. This approach |s us&fgl , If

~N 1
8 (R4)b RS AB CD R5
ving B

:afB@D coupbl r)fej process condi ti ong erLat ed
byrit he naI |/ ‘rlfs wl ready present’ i f}
fragrre\t—\ non- ,\2 \/L/\
R <R4>b (A <R“>e R“)b
AB cp R ABCD

Suitable reactions for achieving B-C coupling include, but are not limited to, (1)
a Mitsunobu reaction or nucleophilic substitution with a phenolate anion (i.e., Y is ~O-,
MZ2=C); (2) metal-halogen exchange, followed by the addition of the corresponding c-
arylmetal (e.g., catalyzed by a transition metal catalyst) species to the appropriate B-
fragment electrophile (Y = -C(O)-, M?=C), optionally followed by the reduction of the
ketone (Y=CHa, M*=C); (3) transition-metal catalyzed coupling of the C-arylhalide with
an appropriate vinyl metal species, derived from B (Y=CH,, M2=C), followed by the
reduction of the double bond; or (4) reaction of the B-ring secondary amine with a C-
ring sulfonyl chloride (Y = SO.).

A variety of approaches to the construction of the corresponding AB fragments
are known in the art. Synthetic approaches in most cases are dictated by the
particular nature of the AB fragment. Some approéches to the AB fragments are
illustrated by the specific examples below. In some instances, a stepwise approach to
the construction of left side of the molecule (B + CD, followed by A + BCD) is more
convenient. This approach is useful , if the A + BCD coupling process conditions are
tolerated by the functionalities already bresent in the BCD fragment. A non-limiting
example of this approach (when M is nitrogen) is shown in Scheme 4.
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shown in Schene 4. WO 2007/ 075688 PCT/ US2006/ 048440
wa@zoBohsise 4 R~X + H~ M CW----~- ABCD a EBR/USXN05/048440

-NCO, -CHO, -CH2Hal (R). (R4 N )b 15 A BCD R5 Uses of

t he Conpounds of Forrmula (1) 5 The conpounds of

formula (I) are useful for treating or preventing a

Condition. Accordingly, the present invention

provi des nethods for treating or preventing a

Condition in a patient, conprising admnistering to

the patient an effective anount of at |east one

conmpound of forrmula (1) or azpharmaceutically

acceptable salt or solvate thereof. 10 In one

enbodi nent, the conpounds @f mila (1) are usefu

for treating congestion, g%?é@%?rc syndrone, obesity,

an obesity-rglated dISO eﬁ& &X @ﬂ|t|on deficit

di sorder. IRm’ anot her he onpound‘s’"éf" ABCD
formul a are usef uT eat| ﬁsaszzor an
obes¥'tFr N A48 -GHeds der (?Léa | n @hot her (enbodi nent ,

t he corrpound% of forrmula (1) ar ef ul Rf or treatlng

di abetes. There.are two mgj or forns of diabetes: Type
| di abetes (aI so referred to as insulin-dependent

di abetes or N DB At ¥y li8 R sl abgg T of er T ed

to as noni nsul T _OEpPENUENt dr apetes_or. N . In one »
enbddienegmpoynds efdappuladd) are usefiiorn seqting efrreygeling a Condition.

AJc%Fd|E%@afHenﬂ'ejs_gﬁﬁn{terﬂlo’i‘iqﬁb@§ies|rﬁei%6@§ Wtr&éﬂ?@%r"@@bentmg a

ounds of fornmu| (56% are Seflt,l

Canditign e 1?91:5@*» Fo@PEBBE miniSissing (R4he %ﬂ%@%ﬁ{)‘eq‘w@ amount of
at R3Ot JoRhpad dfdbrrhtladl)icith phamplisdetititallgacceptdtsle shr solvate
thS@ne further conprise adm nistering one or nore

%3& ‘tional therapeutic agents in addition to the at

25 lleast embodiovepbithe cofnpomndalod fémmula Adaire Leatul for treating

j f

co A I SpOREBELURR! e, RSBt o  copriton
definit gifordet s, wei ght-1o0ss agents, HMG CoA reductase

I Nhi|RighBfer et HneAR 39 Ebh%uhBQ lbP¥drRfuta (1) are useful for treating
anti - di abet ents, any agent useful for treating

obgsity pf g0 Sl%é‘%?ie? 4’%‘?’9@éd di sorder, any agent usef ul

f or in hetHdrRgnidlimbat, itite SyAHoANTs oamrnag@m ans aseful fovitreating

dlabe gg | Q‘ﬂere glpe(-]twot r'ngj%r c()erfnllsC H digbg%rsq%pe | diabetes (also referred to as

insulin-dependent diabetes aor NIDDM) and Type ll diabetes (also referred to as

noninsulin dependent diabetes or NIDDM). In one embodiment, the compounds of
formula (1) are useful for treating Type | diabetes. In another embodiment, the
compounds of formula (I) are useful for treating Type il diabetes. .

Combination Therapy

The present methods for treating or preventing a Condition can further
comprise administering one or more additional therapeutic agents in addition to the at
least one compound of formula (I). Additional therapeutic agents useful in the present
methods include, but are not limited to, Hy receptor antagonists, 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.
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addi tional therapeutic agents. WO 2007/ 075688
wWOGHI7W32306/ 048440 28 I n one enbodi ment, the eOTWSRVED48440

of formula (1) can be conmbined with an H, receptor

ant agoni st (i.e., the conmpounds of fornula (1) can be

conbined with an H, receptor antagonist in a

phar maceuti cal conposition, or the conpounds of

formula (1) can be administered with an H, receptor

ant agoni st). 5 Numerous chem cal substances are known

to have histam ne H, receptor antagonist activity and

can therefore be used in theogethods of this

i nvention. Representative H, receptor antagonists

i ncl yieneWrhbhMineht The @B}r@) unéﬁ'b?[’grﬁw 1 g) C%’ég?ﬁ"{" ged with an H,

azel asti ne, acri vast| ne enira
rRGARSPHAIADPRIN e, th@lq@nmunde of §groitila (In ean teradmlsined avith an H,

r@éﬁ@ﬂ“&ﬂb?ghﬁ?m §§HQ+n‘?§8@ﬁEQ ;Eos tion..or the ¢ TPPYAfR&f formula (1)

car boe hoxyl or at adi ne, ramne,

CAN REr3H MR an b, recggﬁphaatagnelst)eﬂ eti r| 2| ne,
f eXOf\EJEWé}bOQ,chbﬁ'ﬂéé?é)ﬁéét@lﬁcei‘giéjf(ﬁévﬁmto hé\/é’iﬁépairﬂﬁ\e H1 receptor

Hﬁé(r‘)?g‘gs? i "“FYo%’é‘? &% F'?‘F’é‘lapqii}% Pgétég#a};fﬁ'{‘%%%h%ﬁmfshs invention,

Rppreslemmatn@, Hprenmtdmté@)méte lih @i Wl&}od& hhﬂ@h@ﬁ% Rfzale,
rolidin

aiﬁgaln%?] gg%g}%ﬁér 'JESR/F% angngw rﬂgtng a%ttnr&urpﬁ I,@'nlorphenuramme
clgmqwngycmllzqqe ggrqbgstym @yprdhepitanting, cabinedamine,

dééB‘érH@’étﬂgx?lB?&{atglrg Qlﬁﬂghw Q{m({ rbg:xg rac(é)rbe?hnpgﬁﬂg ebastine,

r.es onse
eripasyng. eé'ﬁ&ﬁﬁ'ﬂ@ %W@G@QDY%W'QBe@etOMr ixatadirss, levocabastine,

méeffine, ThgStastikiel hﬁ‘éuitgznlfmgternfésﬁs&\gl;l J\ot?é}gét‘ﬁ‘?é %‘?aétgmlzole picumast,

oy s, SRRl AP ey Ses S namaie, Fmeleadnnrimeprazin and

triprolidieni ©thércongmlinals danTe20iNbe BRblugtdd ®S&steRfhe activity at H,
onli st

re@@ﬁl%‘ﬂf bg |kH8%%S%%§g?§&dH§SS‘A%, hgﬁ; %ﬁf Wgnéo% ractile response
todustamine pkisolsted gpineai pigifene, See mammme W098/06394 published

FélRasa/ fpetdugxy- | orat adi ne, di phenhydranine, ebastine,
f exqf enadi ne | orat adi ne, or norastem zole. More
pr ef %}(' edingh | artawifl @@@fﬁ@@tq thatibleddt reptarrantagonist is used at

itsl kmoxirathenape Rizalle ffastvead dyX vk %@H@%c%bﬁ)torf ﬁ%t%%SH@glstsed at its

In one enbodi nent

i zin
nog&rrﬁ?%’a%%%’ﬁg oq‘o B8and H, ant agoni sts, nasal
condesnegmbaditesht sid H\eecpitot @msgaGi%ﬂtsSsélél&bH¢t%m azatadme

orGFPRE AL RISAE, o gt S SRR, B Grodifon
loratpding, diglagnhydramine, ekebting, fegofebediney lcratartirienloe nbeastemizole.
M@r}érp}émblyn%ud% é}ﬁﬁ@&%ﬂ%@lé&&?%ﬂ{ lotataiie)

R ERRS Y eStockTantironasibns apvatsias hevby )

In one embodiment, in the above combinations of Hs and Hy antagonists, nasal
congestion is treated.

Weight-loss agents include appetite suppressants, metabalic rate enhancers
and nutrient absorption inhibitors. Appetite suppressant agents useful for treating
obesity or metabolic syndrome include cannabinoid receptor 1 (CB,) antagonists or
inverse agonists (e.g., rimonabant); Neuropeptide Y (NPY1, NPY2, NPY4 and NPYS5)
antagonists; metabotropic glutamate subtype 5 receptor (mGIuRS) antagonists (e.g..
2-methyl-6-(phenylethynyl)-pyridine and 3[(2-methyl-1 »4-thiazol-4-yl)ethynyllpyridine);
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ant agoni sts; netabotropic gl utamate subtype 5 receptor
(n3d uR5) antagonists (e.qg.,

wa-20metoydss 6- ( phenyl et hynyl ) - pyri di ne and PCT/US2006/048440
3[ (2-net hyl -1, 4-t hi azol -4-yl) et hynyl ] pyridine); WO
2007/ 075688 PCT/ US2006/ 048440 29
nmel ani n-concentrati ng hornone receptor (MCH R and
MCH2R) ant agoni sts; mnel anocortin receptor agonists
(e.g., Melanotan-11 and Mc4r agonists); serotonin
upt ake inhibitors (e.g., dexfenfluram ne and
fluoxetine); serotonin (5HT) transport inhibitors
(e.g., paroxetine, fluoxetirpg, fenfluram ne,
fl uvoxam ne, sertaline and 5 im pram ne);

m%% ﬁp&&w{t}éfﬁgfﬂﬂ@n&éa}%&g& g\ﬁ Hﬂi‘ Md WZF(]F@) ?ntagomsts

ram ne Supram ensi ne
mamﬂag@ﬁlﬂs”ﬁ§epﬂ%|§‘gpﬁ'stﬁ (e s Medancles:-llanst 61“ ageisisy serotonin

uASk S HABIRIrS (e(g? Sexfeﬂﬁuﬂé?rflﬁé‘gndQruﬁ‘iéth@’yé%fdrﬁﬁf@mﬂ transport

na) oxone' and alterxone) orexi n antagoni sts;

inbibHieksserg-s BREERe cisptibe e[ BiaT) NagERpssEIne, sertaline and
'nﬁE\@Hﬁﬁéﬁh@kédthpkﬁfl e?? ar%@ﬁbﬂr%blto% CX-18 )desnpramme talsupram

neurotro hi ¢ factor or erlvatlves her eo
af(den%j“'fe'bﬂf'ﬁbmw'dba% goni§ Sa!?@&'f‘r%)de"ﬁ% ﬁéeqfeaﬁb‘%k%mago“'“s
(elhhdihiete e (Brtbthoginkuid @meN8dloxgheiand maehddne) srpkinCehtagonists;

ot g o PR BT MR TRA ot agonists:
ciliarg nglrdophiafamony(CAEE- mr(d%@@ﬁmvesnﬂmletﬂdfdetg hgvhindide and

o 5Pl B B At o e
((%hﬁ -) agoniptss topirERs;te| almi phytepbagre cgmpogad fi‘e rMﬁ)abOllC rate
e%%@ﬁboiﬂbﬁﬁ%eé @%A-Con (:El[ﬂ:e)xyl'agglzbéd@di?) inRibitors; beta adrenergic

t heo I'ine, pentoxifylline, zaprinast, sildenafil,
resmatpn ar{§3) aa@m'sisln diesylabicesd pemit@asrarass mhifitoss DGAT1 and

DETON thay bkid §Wﬁ§ééjﬁﬁ1€§)'mﬁ‘iﬁlt9rsa()@>%' @Eﬁ;lemHW&i&thSIesterase |
rotein actjvators g/
(PRE dnhlmt?((sg)eg theophyllige. pentoxifylline, zaprmast fldenaf l, amrinone,

mh@idrRTeidsthrmiad) 'c}eh,sr%ﬁl. sna lchorilanﬂty ﬁﬁmlcﬂ nb@.mecs Ajoflists:

and retinoic acid); estro
ungoegling @éqt?'er%atwa@ra é'é%&r% P& <aﬁt @F &cidy $-fe}-3-(5,6,7,8- .

te{%ﬁkﬂi@%@-ﬁé;ﬁﬂﬁbl@n?@-ﬂ%}b@%ﬂ%&? doipend réﬁﬂoue&ckﬁtbaw-estrogens
I nNNi,DI T.Or 1 N- ece or
(e PP YA Ea S et 01a Setperiaen, ti-DEa isRg SR

deNytifd gaiNasaligss P 0P HS D) Rititsiicrs | MeldwdeottinPd seceptor (Mc3r)

agltog{]s:,tg% %tp%&\? &qﬁldesqsttgga;sgp{)ﬁéb {roompounds Nutrient absorption
indibaoisyihclobellibase intibitdre ¢@lyatealistaf, ipsiatiacietrahydradipstatior

teég%}i&{ & 8 d dmt%lﬁﬁ{ ﬂﬁc\éh?gﬁ?%ﬂhaa@é)g?%ﬁfémb Q%r@?&ﬂ%émhlbltors

cose rans
dl@arénssﬁ@ﬁettéansnweb inhibitorsplucosa tran@mtﬂm@mbﬁ@rrs @@ phesphate

trgr{%oﬁgmlh%@n for treating obesity and netabolic
drone_ I ncl ude ri nonabant,

2 nﬁmﬂo@%w%ioﬁyﬁypr) qu,q;cprapw@tuog[f?rztreatlng obesity and
m&RbbBNE sﬂnd‘l’oh’fé inéRdediibnasdnt WH&M?IL@-I(mnerthynyl) pyridine, 3[(2-

miEv B Rdr Pzs ol iing: NeBtanls dSkpRliarine, fuoxetine,

paroxgtinelfarfluraiaiie) avdxerninepsetgirenimipdaming, idesipramine, talsupram,
nc{@f’eﬁn‘g? nll]ee.?@ltlrrr\e fngnnéfe%étrgfnr\]gt)ﬁw?rllatl{rg%gnnee nalgio%oﬂglterxone
butabindide, axokine, sibutramine, topiramate, phytopharm compound 57, Cerulenin,
theophylline, pentoxifylline, zaprinast, sildenafil, amrinone, milrinone, cilostémide,
rolipram, cilomilast, phytanic acid, 4-[(E)-2-(5,6,7 ,8-tetramethyl-2-naphthalenyl)-1-
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but abi ndi de, axoki ne, sibutram ne, topiramate,
phyt ophar m conpound 57, Cerul enin, theophylline,
woeni7mesdsgl | i ne, ' zaprinast, sildenafil, anrTi neO®/US2006/048440

mlrinone, cilostam de, rolipram cilomlast,
phytani c aci d,
4-1 (E)-2-(5, 6, 7, 8-tetranet hyl - 2- napht hal enyl ) -1 WO
2007/ 075688 PCT/ US2006/ 048440 30 propenyl]benzoic
acid, retinoic acid, oleoyl-estrone, orlistat,
lipstatin, tetra hydrolipstatin, teasaponin and
di et hyl unbel l'i feryl phosphate. Preferred conpounds for
use in the conbination for tggating obesity and
nmet abol i ¢ syndrone i nclude rinonabant,

enter eptin,

oAREHEIRAATHER POl 58 e B Pl oSl
tefriapy diipstatiop tgasapdnin And dbthylmisslifeonehasphatel | st at .

A = SoREH 8B SO RS Rl i 3713 ovesty ano
metahalicayadrathe idudess risnodabanto dexfenflunarine Ltesflutarhiee, phentermine,

IePﬁﬁtI’\é]lt Oré‘ﬁ? UxoRINSS bibutbRné %P*)ﬁ'&rtn%? ?ﬁwﬁf hams&rn%é% 57,

i bi of treafing netao droRE o
olgpulsestipnergnd edistativic- CoA r educt ase i nh| bi tors include

st at AR p?é@?re%ﬁaﬂemlﬁhhéhs ofSAtTAst loRk! bmPFHRSE f&tn'nﬂia (1) and
at or vast ?_hv‘& 8‘j_\uvast atin, resuvastatin, cerivastat
ong gL EaLe ZnoP pedugrase Hiibitors angios OERBUGPMUb%“Héed

azdudirfcn cbreﬂll@h&ﬁéd ipABERInd SferdiSabsbidtiRShAbiBrs fb? trdating metaolic
used hereln sterol absorption inhibitor” means a

SYOSRO GRS Y%l e of inhibiting the absorption of one
or mc&ltl-dM@l GoAI redbcnésé@rﬂbbﬁtor@@iclﬁd&hfa@ds*s@ch as lovastatin,

snﬁ“ggéﬁlbép%v‘as%q ﬁtzatsrfeﬁqgﬁn, gggtgagh%éilgg%t%m ¢erivastatin, rivastatin

alshpm\ee@mtg\ ('S‘Lﬂﬂﬁ ambotivhet tedHM G Eodarepestasedhhibitor is
s,ﬁﬁagfathgst anol ), and/or mxtures thereof, when

adm ni stered in a therapeutically effectlve (sterol.
and/At used berain.astirokaRssrpioifhiter'yneang g comoreund capable of

mmbmﬁgl theratféuﬁﬁrbn e wﬂnbkélgtﬁgégﬁguﬁg%r@f b@twdﬂml d to

C'Ei *n’g%& i%g*“&!qgagsﬁfoggemh camBestRiph TIgmMRRterokand

av'é?ro@%l:ol) BB8tandls/ (such astcholekfand, Maﬁ%staﬁwcﬁzéagagstanol) and/or
5,631, 365, 5,656,624, 5,6 627,176, 5,633
migtgas tHarBot e tSieshp, 7 berans gy sfiectyesttarohandior So-

st&ndl 2ibs8AtionSnABRINGS hmaiint & d4darhéral o hiaardt 70,

o, odlorpiiBiting emnelgs of gufable glRstitglestaw afisyionsisgad mefiiods of
m8ki6g 2h® S8melinSudedihesd disBlobéd trali®rPieats ROSIREBEKP2H, 5,306,817,
5 §9944719858007280 480500, 988 SOUDIOR00 o, oo s
5,66 51459, 5&{3 785, 568885688080, 5,698,548, 5,728,827, 5,739, 321
5 g&g 8P gSels gwga 6‘7367) M‘@@Ms 95536‘886 73S %%@?71’“5991 0,672,
6,093,812, 6,096,883, 6, 133 001 '6, 207 822 6 627,757, 6,632,933, U.S. Patent
Publication Nos. 2003/0105028, 2004/0180860, 2004/0180861, and 2004/0198700,
N-sulfonyl-2-azetidinones such as are disclosed in U.S. Patent No. 4,983,597, ethyl 4-
(2-oxoazetidin-4-yl)phenoxy-alkanoates such as are disclosed in Ram et al., Indian J.
Chem. Sect. B. 29B, 12 (1990), p. 1134-7, and dipheny! 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
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di phenyl azetidi nones and derivatives disclosed in
wo.26)7/0Psdsent Publ i cati on Nos. 2002/ 0039774, PCT/US2006/048440

2002/ 0128252, 2002/0128253 and 2002/ 0137689, and PCT

Publ i shed Application Nos. WO 2002/066464, WO

04/ 000805, WD 04/ 005247, WD 04/ 000804, WD 04/ 000803,

WO WO 2007/ 075688 PCT/ US2006/ 048440 31 04/014947, WO

04/ 087655, WD 05/ 009955, WO 05/ 023305, WD 05/021495,

WO 05/021497, WO 05/ 044256, WO 05/042692, WO

05/ 033100, WD 05/030225, WO 05/047248, WD 05/ 046662,

WD 05/061451, WO 05/ 061452, 3WO 05/ 062824, WO

05/ 02897, WD 05/000353, each of which .is incorporated

o BT S48 B SO FRBER ekl B Wiopporaos, wo

OsFaR gi7a W B) 0%/62425611W6) 05042602, MOF05/b33 0, 0WB 083005 WO

oo TR S5 62555 088135 R ielIBE Shethahgs wo

0542d8%e WO GHAQA3SY =ach diwdhich isdnfaporatéd py odieréndOherein.

cont

avar T o e g d e QBN oBAEIIRE Shfinoting g qagesented by
Fopmalentfodgestiaibe) beigw:cal conpounds for use in

conbi nation with an H3 antagoni st of this rinvention

for the treatnent of a cogni defi di sorder are

at onoxetine and dexnethyl p ate f he treat nment

of ADHD, "ol anzapi ne, risperigone "OTN! 15 ari pi prazol e

for treatnent of schi zophre a, } donepezi I,
hept yl physosti gni ne, Tl vasthgm ne or .
gal antam ne for the f#& nt "of Al zhei mer Di sease.

I n one enbodi nent, the conpounds of fornulé 2 can be .
or egaﬁaﬂ?‘%ﬂt%& agcsrteble salts afspivatenet the cagunundoef Formula (A).
Thbrmtwmdm%@fmﬂa (Axeawbesn ahhwdibis 8f ﬂ?@ﬁdt@d ﬁs}ﬁnt A product

!th resent nethods for tre
colfBEY eolibe NG Ib R A BR A R ARl eEET 1A @ ezetimibe
fortaulatioraffoMAABPRINsdceutiElBl Vi nhibitors, PTP-1 B

o THbERL ARy R ol B i b S GRh D e
inveotipm forl tbedrdatryeobaipm nagsitiomdifieibbizsrder aragﬁth@xetme and
de%@cl"})/ rﬁ&ﬂé 'féfrethQQF&tt%enFB?Abﬂﬂnoqgl*?Za pn{]S urlslprc]zrlaone or

I nsul’i'n-cont ai ni n
aripiprazole for treatment of schuzophrema and donepezil, heptylphysostigmine,

tacrine, rivastigmine or galantamine for the treatment of Alzheimer’ s Disease.

In one embodiment, the compounds of formula (I) can be co- admmlstered 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, meglitinides, insulin and insulin-containing
compositions.

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

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,



10

15

20

25

30

25 I'n one enbodi nent, the anti-diabetic agent is an
insulin sensitizer or a sulfonylurea. Non-limting
woxamp7smss of sul f onyl ureas include glipizide, PCT/US2006/048440
tol but am de, gl yburide, glinepiride, chlorpropam de,
acet ohexam de, gliamlide, gliclazide, glibenclamde
and tolazamde. Insulin sensitizers include PPAR-y
agoni sts described in detail above, WO 2007/ 075688
PCT/ US2006/ 048440 32 preferably troglitazone,
rosiglitazone, pioglitazone and englitazone,
bi guani di nes such as netform n and phenform n; DPPIV
i nhibitors such as sitaglip@pn, saxagliptin,
denagliptin and vildagliptin; PTP-1 B inhibitors; and

pr%gwszwgﬁ%a%.%w%;féf@am%?s%ezsa S BBBAR ot bies su

aSrﬁWgﬂf@mn argl la’@%llbeBE’, vaigbitdre sach ldssitagliptl, sersgliptin,
@Hfr‘ RUgsp! ﬂﬁ, and_ .
degﬂg phage SU??R G‘é@ﬁe agdg%&gé]?%@jm%sg activators. -

Clyepgidasa mmatoaamat@an beubsedulyin dreating typgs!! sisbletesinclude miglitol,
ac%s@- afd %ﬂhﬁbseg ﬁepaﬁféﬁlﬁ&é% O%pro%\}quﬁg drugs include Glucophage

rpropamd
a“ﬂl@'ﬁéﬁl&*ﬂ%ﬁ*ﬁ 58 'néglagwﬁe@@oangs gidugspsuiiomeluremsotinon-

sulch\WlM‘é%Sdrugb |suf:ﬁ HEUR Pi10BReMin] GW‘” ée'%retirn E;'nglgld?eg chPSropamide,
ing an cting fornms of jnsu
ﬁe&&f 9@ aﬁ@?%Q{P'dgnfﬁfp%@@ietégnda@lgm@nggefnmuhnnncludes
all fidreny o insblirg disclii@ing |c5rrgea¢tir@garw arb@{ aatmgﬁfdrﬂﬂ%f%uun
nou R0 Be YoVl SFeRRRBe Shiasatit oS Lin Rigresert methos for
treampta@et%mmgm €B3 antagnnistsion invels: agordgts@uch as rimonabant,
ne@fRipapagE St §nt‘ébohﬁ¥se rl\ﬁ@R@Qa%tBhgtﬁ Mbﬁ%gg?to?gﬂﬁatdotn?sts histamnine

suppressants suc
H3jieRe BYOF GRtaganists 95 iInveRye-agonigts, estin) amatitﬁgueampaes such as

sibafraafité wmwmmuam asgétiball N the present ,

met E‘Odfsjri lﬁr treati I%%%FI a}%et es include R-Dbl ockers and

cal EPOHMUHAR FEPMNGRA LY PERengiye pEPRISHSEY! 4p dh present
metiesdypRINtleating fdﬁdjeﬂeél Rchyd mbldd;keﬁs arﬂﬂealewb@&ﬁé%él)blockers (for

i bitors to l'isinop
exae(HCEﬁ %Fcialzemslgpf n iredip Bp: E@,@ﬁgﬁpymefradll) ACE inhibitors
(fof e@xamplerddptopril Ilsitzmrm énalaypvd, qbirartﬁmrdéréxnodﬁ éeféﬁ@;@rmt stmoprll
osartan. esart

cnla%%ﬁﬂpgphscitﬁné%&{ ﬁelf(i'ﬁg%eeqté SRt ﬁﬂ"'&ﬁd@?’h%’fal'ﬂaﬁé%%?ﬁ%} irbesartan,
anqimalggdﬂn);rgnlpflolmbémarqﬁdeen@thamsem—:-at@r antayenistsi (forregtample
sitf$8ARIngs of meglitinides useful in the present methods

for treating diabetes include repaglinide and
nat gP TiRg exg@mplesafmeg)itiidaspisefuldn thesrasent methods for treating

diabewsiihtlade sepaglinidteakd gurlid@e. such as 25 netformin
A TR I AT S e A

metigumipl argl thiazatidinddidpnesi ¢ agents that sl ow or bl ock the
br 83k Wmbodiment, 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, thereby
resulting in a smaller rise in blood glucose concentration following meals. Non-limiting
examples of suitable alpha-glucosidase inhibitors include acarbose; miglitol;
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of starches and certain sugars and are suitable for
use in the conpositions and nethods of the present
wonvevrsese | ncl ude al pha- gl ucosi dase i nhi bi t or 8Ca$2006/048440
certain 30 peptides for increasing insulin production.
Al pha- gl ucosi dase inhibitors help the body to |ower
bl ood sugar by del aying the digestion of ingested
carbohydrates, thereby resulting in a snaller rise in
bl ood gl ucose concentration foll ow ng neals.
Non-limting exanples of suitable al pha-glucosi dase
i nhibitors include acarbose; mglitol; WO 2007/ 075688
PCT/ US2006/ 048440 33 cam glgsbose; certai n pol yam nes
as disclosed in WD 01/47528 (incorporated herein by

T Y —
refenemmj: vaoglidsienthlate lifi@ig d3agnpléb of 42238 p8Btided fop mCreasmg

T s BTG BB 5 L S IBBN rop Armi
praaﬂmtrcﬂee yexendd, seraiecbrnpo Wil Ot Gludagondikeqreyitice-1 (GLP 1)

ada%rs%b%cw.t £%§ﬁwﬂ% gb@'bd/b%f?ﬂﬂ &ﬁp%&%epém% btfence).

admnistra nsu
conmp¥yT- bmarw PAATRIGS OAEfaiUPdﬁmlbmfAdehmhmend gsalic lgentaining

coRfERRRING iIABIBdEIACHO% adn ﬁ\utdﬂmﬁaurPeata%BtthéQémp%s%%sU’f&nosed in

0§ Bariakis. 5736580 348 1985.578 SHRIORTS ORA00. 5,624,638,
5,81)866;28,160,692; 6\A018805) %M ntelRattared PeblivdtichNbSWO 85/05029,

o B e B P R BB, o e o ot ey
wi t OEﬁ eqpgdiaieabdhe conpennds of fameda (I gao hesid-gdministered with
anaéhtpagééﬁd/ aﬁgﬁ%ﬁ fjreghﬁ%%gﬁélal g o??%\gprtelé‘teégﬁégr o,

usef int resent s for obes
an /\S'Eié%!?'??ﬂq %ﬂl%ﬂté wsafud én H‘@rpreﬁemmethqﬁ&tfoaﬁeam obesﬂy or an

ob'ets@-té?ﬁeﬁ%&dﬂ@eﬁmdludﬂ phebiCnadpmited 1d tﬁb%tl él1§b@@c9¥§ents listed

b E In the conbination therapies of the present
a Pﬁ?/ RI¥Bn, the at |east one conpound of fornula (1)
andid tre corabipation tiseragidistaf ané brddamit &W%hhbﬁ theaitliSadidhe

| |
el B AR LA s Ao R o Sy o
adginjsiened alnmyta(ﬂeuousw (ehtheasmine tiere, amatdiegle desage forav er in separate
doéaé@fdrﬁg of séhﬁ’?ha dlgq(?flﬂsf‘oﬂgﬁnﬂrtﬁ%é anbifBEEULL G, period of time)

np05|t|ons ni stration prepari ng
in 3Marideéeut i cal conpositions fromthe conpounds
described by this invention, inert, pharnaceutlcally
accept abl e_ arrlers .can_be elther SO|Id or. I|qU|d 25
Solid fornpPEEPS aL.Comnasi gk Administeatio
di sBer picipaeng rpmrauheseuttm euineasntuoas Imeim tlﬁaﬂdompounds described by

i BTk o A BRHE 2 AP AR 8l L B, citer s o e
SOIlmg:rrefdpl@warat&msnaduee wmd@rs;aabletir slispregsibleograniulest, Bapsules,
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 methods of
manufacture for various compositions may be found in A. Gennaro (ed.), The Science
and Practice of Pharmacy, 20™ Edition, (2000), Lippincott Williams & Wilkins,
Baltimore, MD.
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e.g. magnesi um carbonate, nmagnesium stearate, talc,
sugar or |actose. Tablets, powdlers, cachets and
woapswrssscan be used as solid dosage fornms supPCahiSe006/048440
for oral 30 adm nistration. Exanples of
pharmaceutically acceptable carriers and nmet hods of
manuf acture for various conpositions may be found in
A. Gennaro (ed.), The Science and Practice of
Phar macy, 20th Edition, (2000), Lippincott Wllians &
Wl kins, Baltinore, MD. WD 2007/ 075688
PCT/ US2006/ 048440 34 Liquid form preparations include
sol utions, suspensions and @gul sions. As an exanple
may be nentioned water or water-propyl ene glyco

Soe oA To S hed A oA et 0 Shusions. s a
exaogpe nsayobs mm:onedwaemswatb'rqmpylérw olypolequdutiinisfo s parenteral
inj o@hﬁ?dbt'ﬂ% lé?lg §8 elrl\teiréjgﬁd ggmr i BP3raA so@ltignﬁ,(ﬁuspensions and

ration. fons suita
emlﬁﬁ'@ﬂﬁt iLdavigrigrm mﬂp@ﬂ@tlcmﬂ ruay oelso ingldds sloiuions ror iptradasal
adfrr%ﬁtra‘t’iGhCh may be in conbination with a
phar maceut i call¥ acceptable carrier, such as an inert
conpYeEcs Preparatiany SU'Fﬁ’Q"F irfdnhalatien Maycinglide selutionsland solids in

pommm n«atmah infSbMH &B}narnatnwmn@Ehé:%&%&.eBWﬁéé&egnable

bef ore use [ f orm prepar ati’'ons
oAy By Y PR a TGP Bt S8 S fich rUToSRT o Such 11 qui
f or W8so Imncluddel mrelsalit doven peemmsqnﬁncarﬁemhaé@msbe converted,

sholy, GABRU Yo Pk Bt ikl Tt ber ord ot Poimiie e

adﬂh@lsffétlm oBueh dguigd forros inphle sautiod, suapeihsions and emulsions.
eMub et thdsadt thE idvankigH %B) Bsg gé@élﬁ@?éﬂl@kransagﬁn?ny The

of the matri x or reservoir conven
trapgdenieal fomRasitians; @fﬁ@kﬁé‘é%forﬁhofcﬁf@amﬁammgnaeroshb and/or

enfASTBAS Bfd Qfanftﬂi iﬁ@'u@eﬁ'u)n al tharRdBHALSH AR Gf Oh@ bl atrix bPré%@?vonr type
eut| cal preparation is in

aslﬂﬁ?f’oal_‘)%%éj@aﬁ lS‘rWle aq %agdéﬂ?“f‘bqsrﬁ the preparation | s
subth vhe ethbadiment)ithabbypsuae df tmh’(ulﬁl(ls&Sa@m%ﬁbféd‘@rally

gﬁpief?gﬁé @%Owgh{hﬁﬁféhglfmé(%%tlgg ?ﬁéaq?ogs'ga uni c%sage form.

ective achieve
In pugiptesen, theheregpaaatian ig &gtbdaraied\/tetq:sm&hhyl dized wmtumgee containing

[ d .
apHnQﬁﬁnaig q%ﬁ?%rsg;géﬁ? aflﬁs%e %gﬂkf%?% ere gk‘fgéﬁ EJBQ? trgr)g achieve

thet%esdmtyggse my, nore preferably fr om about 1 rTg to
abomheiﬁlaﬁﬁty dieravd 'cBﬁwprth?aRﬁfttdidTéé &f pre%@l%tloﬁﬁéa?%e varied or
adj 'oeﬁp act uaIt1 9‘3% oHﬂ&if %/febe |varrl ed dS en
ptsiS T2 e MR A F0. patTogehlY o PREVEL YIS 1o goout 75
mgofnadraerefenably from bedutgl trigetat #but Bt ey NMho@irimg tofthé 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.

The amount and frequency of administration of the compounds of the invention
and/or the pharmaceutically acceptable salts thereof will be regulated according to the
judgment of the attending clinician considering such factors as age, condition and size
of the patient as well as severity of the symptoms being treated. A typical
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proper dosage reginmen for a particular situation is
within the skill of the art. For convenience, the

woav@lo7skagl y dosage may be divided and admi ni sPeras2006/048440
portions during the day as required. 30 The anount
and frequency of adm nistration of the conpounds of
the invention and/or the pharmaceutically acceptable
salts thereof will be regulated according to the
judgnment of the attending clinician considering such
factors as age, condition and size of the patient as
wel |l as severity of the synptons being treated. A
typi cal WD 2007/ 075688 PCT/ g§2006/ 048440 35
recommended daily dosage reginen for ora

adm ni strati.on can r t
SR e AR P b 8Y rd i aboun
mg/da¥ tolabouy BO@ thg/dims esefeviiiay 1trhyd|am\te b rog/d@wrrlp\rtM@et@ faur divided
do%gnbl nation of H3 antagonist and H, 5 antagoni st

ounds the two active conponents may be
co- a{M henitbe nvedtion comprias @mnybmhcyeqhién PP‘@IQIOV'St épddl

an? nﬁ?ﬁﬁmgﬁumecﬁ\}o SQNRARInhhSHE S WFHy‘ 5¢ B8-admiBistered

H, antagoni st in a pharmaceutically
snra@k&@rmcamhém é%ﬂqﬁ"é'?"!baﬂ aEnglgphiarmaceplicp! ceposition comprising a

H.CAHTRGOM8E 8n@BntHeaiagnissini Pphadiadeatiogiy éltdétpﬁlﬁd carrier can be

ad}\gg;#érggﬁl'}é{e mg%f? %P) eg{:]onqg%\\?ﬁgrﬁ“éga &%c?mmﬁ%ere% individually or

tog@t&aensauwlcomdrmbnalrdowgpﬁoentsucn asrcapaliles trtdgt, petvder, cachet,
osa t

sobDEnS RSl Ui AR ey S22 H6p BELEZLR y arvonis

caahwdetelmmigorpmubmls@d maenial yard mary reoapifran iadaut 1 fe about

10%%%?%?&%%53 Wheh 8ed pﬂb&lﬂnQH\%ltuonCﬂ’\ bﬂe@é@lof the individual

pre "ower t han e recommended ivid

COFPANRELS B a(Pé%fabb’f'Ov'ﬁét'laﬁw‘éi'ﬁtTS%'@UEe’Qeﬂe'E?'Vtﬂ“Eﬂ Hgsages because
of@l@ﬁh(ﬁéﬁt’a@@ouééﬁw%tﬁGDafrﬂiir%tHB\ and H, antagoni st

h t I
P heyVBaR sespteihdrd rnoahertist shers oAl S4PbpRfPae are to be
adpinictgred, they candd prdwwed:mrmk;t somgrisingH sesibglgeckageone

co%&%{}%[ ?@%SP %lﬂ%%l %%§§8‘E|§P n‘? gﬂ&% S(%eutﬁgﬁly Qccé‘;ﬁgeleaéa?ner, and a

oni
seplaaatmmmeramrypmn@ pnathi @ntagamist ©@ra phRtrpaesiticalty apepptable

cagl’eran qaeu-f}a%qbﬁ'at bﬁ%@é‘&enhplp?@émtnﬁ Mht’s'@.ﬂ&hftﬁbﬁthe

nation I st eutl ca ffective.

Cogm;amcag@dugrqgﬁutlgqjm fo%qtlé{ﬁ ﬁgkltans thqu.@r{omgﬁumstermg a

comunmén fonexs@pR, llﬁ@ b@n’i&&bn&emadﬂb@ laahrﬁlﬁ ietkradl at different
i nterva

g onsdl iy rtiisipo ime!
t'”&? f’\‘t%“’é‘ O 3‘@3‘%’0?"%" Efste T’ta‘??i?gev\ﬁ s the | nventi on
conBiirslagy,avicemtiieniatemtioroforBrised agomisnationdof Hyentagonist and

ana;%% g) pé\%c{ %%%R%BBS@% o@é&nt?t}@ﬁitécx d‘s@r@érefj?etabolic

cognition d
syddg:unggr a qugnttqmjef@tt|<1y%orgghp@¢, @Mcp gcpmg, cg@p@@ents may be co-

administered simuitaneously or sequentially, or a single pharmaceutical composition
comprising a Hs antagonist and another compound in a pharmaceutically acceptable
carrier can be administered. The components of the ‘combin'ation can be
administered individually or together in any convenﬁona! dosage form such as
capsule, tablet, powder, cachet, suspension, solution, suppository, nasal spray, etc.
The dosage of the other compound for treating obesity, an obesity-related disorder,
metabolic syndrome or a cognition deficit disorder can be determined from published
material, and may range from about 1 to about 1000 mg per dose.
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adm ni stered sinul taneously or sequentially, or a
si ngl e pharnmaceutical conposition conprising a H3
weanv@gosisst and anot her conpound in a phar maceeCirasbkdog/048440
acceptable carrier can be adm ni stered. The
conmponents of the conbinati on can be adm ni stered
i ndividually or together in any conventional dosage
form such as 30 capsule, tablet, powder, cachet,
suspensi on, solution, suppository, nasal spray, etc.
The dosage of the other conpound for treating obesity,
an obesity-rel ated disorder, netabolic syndrone or a
coghition deficit disorder gan be determ ned from
published nmaterial, and may range fromabout | to
about 1000 ng per dose. WD 2007/ 075688
PCT/ US2006/ 048440 36 Kits When separate
pharnaceutical conposi tions &iteprising an H3

ant I .
v 288 e e RS EATBARGH, LOGRILRY AP onstanc
anoﬁwwonmomﬂoweaunss@bqw anebesityreelatad disaider gnetabolic
syﬁ&}%ﬁnéepa RitWi fiedit diddrdeddrt t6 %pédrﬁanmeﬂe@ they & Be provided

COﬂt al ner conpri Si ng an ant agoni

in a kltmm@@m 24ingle BREEICaBNe Ceawn%rrwﬁms‘%g §@3&w%&té90"'5‘ na

ph8ARLS:RRIAIG QEBEptRbRG A rieC @ﬁ@@é@bér@fe &drainen go@i@ﬁsinbya
an obesjt el at ed di sor

d
commurG b sFag Db 3e e S b BB o rome o

cogaitiopidaiticit disordérein,a phdrmaceatitllyldcceptade cagtes, \aitll the Ha

an atéégustg %%{Rgrs?cﬁﬂp&%cfy t?e‘?iﬁgtp{/é%%r? ?Hﬁﬁmﬂjgﬁcﬁ ﬂ%& e

ron IS apeutitc

coadhwaattoaglednerafp@uh@@lmwegtw i Adkitis aslyanlageors rﬁow@'ﬁmlste"ng a
comﬂapqﬁmhgm fo @x&ﬂm&oW&&n%ﬁén@%@&%@béﬁ\%&@réﬁ at different

er ent time intervals or ey are i1 n

timg infervalgtorgyemy ey are) d@@ﬁ?i&ﬁﬂfé‘gsfﬁ’%? mula (1) can

be RS uﬂd‘lsbdf fbhauﬁqr)efaaﬂ bérptdméd o\ithe gederalawah@asouumed
SeC|f|c exe fied unds were

co
%Cﬁpgg 'CP Fﬁ%m o sowerq pl@rﬂag?(zﬁg %ﬁacnbed in the
exﬁﬁipﬁsl adiswk frovwnstiantingweatarialokngwe pratredarhor gesparet @ed described

Pﬂ"+ 83 p ?%%%mgﬁ%as@ljeebsénr?q ﬁ ?c{éwto%méhgmgsttrgte tH[etd?Séent invention.

present
Thiey lane foritlisteativerpropesssopily:; tharas@ogecqféh@fnwenaon wﬁ/@ﬂ&tpd?e

co %dg%%,g,tggm SRVWa??ﬁ&@ g/I mted in any way thereby.

LES Ceneral Methdods The starting materials
and reagents used in preparing conpounds descri bed
are either available fromgoaPLEsal suppliers such as
AI dr| ch Ch m cal Co. 25 (Wsconsin, USA) and Acros
S (New Jersey, USA) or were prepared using
The startmg 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 an'alysis was
performed using an Applied Biosystems API-100 mass spectrometer equipped with a
Shimadzu SCL-10A LC column: Altech platinum C18, 3 um,33 mm X 7 mm ID;
gradient flow: 0 minutes, 10% CH3CN; 5 minutes, 95% CH3CN; 7 minutes, 95%
CH,CN; 7.5 minutes, 10% CH3sCN; 9 minutes, stop. Flash column chromatography
was performed using Selecto Scientific flash silica gel, 32—63 mesh. Analytical and
preparative TLC was performed using Analtech Silica gel GF plates. Chiral HPLC
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met hods wel | -known to those skilled in the art of
organi c synthesis. Al commercially purchased
weaboansassand reagents were used as received. BCWES2006/048440
anal ysis was performed using an Applied Bi osystens
APl - 100 mass spectroneter equi pped with a Shinmadzu
SCL- 10A LC colum: Altech platinumCB, 3 um33 mm X 7
mm | D;, 30 gradient flow. O mnutes, 10% CH3CN, 5
m nutes, 95% CH3CN;, 7 mnutes, 95% CH3CN, 7.5
m nutes, 10% CH3CN;, 9 m nutes, stop. Flash colum
chromat ography was perfornmed using Selecto Scientific
flash silica gel, 32-63 neshy Anal ytical and
preparative TLC was perfor med using Analtech Silica

withetBtd s A0e0ah PR REPRARIER win a-phissipak 0D coumn

(ChirapBechnalggiesn equi pped with a Chiral pak OD col um
(Chiral Technol ogies). Exanple 1 5 Preparati on of
Compound IA 0 ,"NCNN HN 1A Step 1: OO0 HOI ~,
-~ HO1NHi N 10 12 | Exaimpleite of anmino acid 11

1.0 6.62 I d hi d
(1 54%; 7 94 mol ) PR ﬁﬁé’i"gﬁ@é’%m 8%, “and ¢ hen

the tenperature was rralntaln d for h The m xture
was cooled to pr oduceocr sol id,
whi ch was used di rect])\y out |on. 15 Step

2: O ~NH 12 + HNN - HN Exanplel | 13 A mixture of
crude 12 from Step 1, zi m dazol one 13 (1.43 g; 6.60
mol ), HOBT (1.34 g; 392 mmvol ) and EDC (1.90 g; 9.90
mmol ) was stirred in DVF (20 §A)

Step 1
O o)

0, — ho o
11 ll\'H 12 f;‘ N

A mixture of amino acid 11 (1.0 g; 6.62 mmol) and 4-bromopyridine
hydrochloride (1.54 g; 7.94 mmol) was heated until melted, and then the temperature
was maintained for 1 h. The mixture was cooled to produce crude 12 as a brown
solid, which was used directly without purification.

Step 2:
o QH
An ‘

12 + HN ——» Example 1
Z > 13

A mixture of crude 12 from Step 1, benzimidazolone 13 (1.43 g; 6.60 mmol),
HOBT (1.34 g; 9.92 mmol) and EDC (1.90 g; 9.90 mmol) was stirred in DMF (20 ml)
at room temperature overnight. DMF was removéd under vacuum and the residue
was partitioned between aqueous NaHCO3; and CH;Cl,. The organic phase was
separated, washed with brine, dried (Na;SQO4) and concentrated. The residue was
flash chromatographed (5% 2.3M NH; in MeOH / CH,Cl,) to produce 0.11 g of title
compound as a white solid. MH* 428

Exampie 2



at room tenperature overni ght. DVF was renoved under
vacuum and the residue 20 was partitioned between
weaquemasesBlaHCCO3 and CH2Cl 2. The organi ¢ phase wa$/US2006/048440
separated, washed with brine, dried (Na2SO4) and
concentrated. The residue was flash chromatographed
(5% 2.3MNH3 in MeOH / CH2C 2) to produce 0.11 g of
title conpound as a white solid. Mt 428 Exanple 2 WO
2007/ 075688 PCT/ US2006/ 048440 38 Preparati on of
Conpound 2A 0 "ONNNI 2A O'O\NH 12 + P-/-N XN
Exanple 2 b 5 14 Conpound 14 was prepared as
descri bed in US 2004/ 00488438 A m xture of crude 12
fromExanple 1, Step 1, amine 14 (1.82 g; 6.6 nmol),
HATU (3.0 g; 7.89 m - in DMF (20
m) was stirred at mﬁ)}%#a%t%grr}?efr%%ngre&g\?e%ni ght. DM
was renmoved under vacuum the regsidue was dissolved 10

in MOH and treated with N Z N
di et hyl anmi nonet hyl - pol ySt. re nti Ybasi c. The
mxture was filtered/amd goncentrated.) The residue was

flash chromat ogr aphed ( MeOH CH2CI 2 with 1 % NHAOH)
to provide 1.61 g of th tle conpound as a white
solid. MH 486 Exanple 3 15 Pkﬁparati on of Conpound 3A
pri4 ~-NNHN1 F3C3A O\WH 12 +HIN. __ =r ~ ~ 15
Exanmpl e 3

12 + /O-—/_N
5 14

Compotund 14 was prepared as described in US 2004/0048843.

A mixture of crude 12 from Example 1, Step 1, amine 14 (1.82 g; 6.6 mmol),
HATU (3.0 g; 7.89 mmol) and EtzN (1.0 ml) in DMF (20 ml) was stirred at room
temperature overnight. DMF was removed under vacuum, the residue was dissolved

10 in MeOH and treated with diethylaminomethyl-polystyrene resin until basic. The

mixture was filtered and concentrated. The residue was flash chromatographed (5%
MeOH/CH.CI, with 1% NH4OH) to provide 1.61 g of the title compound as a white
solid. MH" 486 ‘

——» Example 2

Example 3
15 Preparation of Compound 3A

o

F3C
3A

1,0

12 + HN Y —— » Example 3

15
FaC
20 Compound 15 was prepared as described in US 2004/0048843.



F3C 20 Conpound 15 was prepared as described in US

2004/ 0048843. WD 2007/ 075688 PCT/ US2006/ 048440 39
woanpaussds 12 and 15 were converted into the tiPCIrAIS2006/048440

compound using the procedure described in Exanple 1,

Step 2. MH' 496 Exanple 4 Preparation of Conmpound 4A

ON -N" NNNNO1 5 F3C4A Step 1: ONBOC 0 N BOG

HN N----~JN--F~ N/ 16 \ / 17 10 Conpound 16 was

prepared as described in US 2004/ 0048843. A m xture of

benzi m dazol one 16 (5.74 g; 18.1 nmol),

N- (2- chl or oet hyl - nor phol i ne) hydrochl oride (5.07 g;

27.3 mmol ), NaCOH (2.53 g; 6393 mmol ), K2CO8 (5.01 g;

36 3 mmol ) and tetrabutyl ammni um hydrosul fate (1.24

65 Mo I N | uene s, refl uxed .

oveF AT Fa aBiTE fobyerred lnke Y idiEarPling yping the

prdcedarsldesarifad indhaninpl@He Step 2r aMid” 4968 concentrated and

the residue was flash chr hed (2% MeOH CH2Cl 2)
to produce 5.71 g of con‘pggg%ﬁgfggs a white foam
Step 2: 0 NH ~N 17Preparatidd of GONpdBndd@ To a sol ution
of conpound 17 (7.81 g; 18.2 nmmly in CH2CI2 (50 m)

was added 4.0 M HCl sol ution bCH (28 109.9
mol ). The reacti on m xt Z@ e ov r i ght and
concentrated to pf-Q 299_ of

hydrochl ori de s&t N

F;C
4A

Step 1:
_BOC
N—BOC C)JL O
,\L /O N
HN N R OCNI"}:(
C 16 17

Compound 16 was prepared as described in US 2004/0048843.

A mixture of benzimidazolone 16 (5.74 g; 18.1 mmol), N-(2-chloroethyl¥
morpholine) hydrochloride (56.07 g; 27.3 mmdl). NaOH (2.53 g; 63.3 mmol), K.CO3
(5.01 g; 36.3 mmol) and tetrabutylammonium hydrosulfate (1.24 g; 3.65 mmol) in
toluene (100 ml) was refluxed overnight. The reaction mixture was allowed to cool
and was filtered. The filtrate was concentrated and the residue was flash
chromatographed (2% MeOH/CH,CI;) to produce 5.71 g of compound 17 as a white

fpam.
o) QH
J.§

Step 2:
17 ————p O Nf~®
18

To a solution of compound 17 (7.81 g; 18.2 mmol) in CH,Cl, (50 ml) was -
added 4.0 M HCI solution in MeOH (28 mi, 109.9 mmol). The reaction mixture was
stirred overnight and concentrated to produce 7.92 g of 18 as a hydrochloride salt.

Compound 18 was converted into the title compound using the procedure of
Example 2. MH" 541 ' |



Conpound 18 was converted into the title conpound
using the procedure of Exanple 2. MH'* 541 WO

woQ0V/07¢8688 PCT/ US2006/ 048440 40 Exanple 5 PCT/US2006/048440
Preparation of Conpound 5A O Ni N~1 -NI b5A 5
BOC O N ~-N-- N Exanple 5 [/ 19 Conpound 19 was
prepared from conpound 16 using the procedure
described in US 2004/0048843. Conmpound 19 was
converted into the title conpound using the procedure
of 10 Exanple 1, Step 2. M+ 442 Exanple 6
Preparation of Conmpound 6A O CI N/ N OGS N1 6A
15 Step 1: O C DNHC \ Ig4fN1 i °~ N N layj~

Example 5
Preparation of Compound 5A

F¥earVe
O

S5A

C

BO
2
...N»‘N
O v

Compound 19 was prepared from compound 16 using the procedure described
in US 2004/0048843.
Compound 19 was converted into the title compound using the procedure of
10 Example 1, Step 2. MH" 442

—> Example 5

Example 6
Preparation of Compound 6A

@]
peSeasNe
i NS
o°" |

6A

15

Step 1:

@]
)
5 "
20 O 21
Compound 20 was converted into 21 using the procedure from Example 2.

Step 2:

20 To a solution of ketone 21 (160 mg; 0.37 mmol) in pyridine (20 ml) was added

methoxylamine hydrochloride (62 mg; 0.74 mmol). The mixture was stirred overnight
at 60°C, cooled and concentrated under vacuum. The residue was partitioned
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O 20 O 21, 1 Conpound 20 was converted into 21 using
the procedure from Exanple 2. Step 2: 20 To a
weabarti7ssssof ket one 21 (160 ng; 0.37 mmol) in pYTiUIRNe/048440
(20 M) was added nethoxylam ne hydrochloride (62 nu;
0.74 mmol ). The m xture was stirred overnight at 60C,
cool ed and concentrated under vacuum The residue was
partitioned WO 2007/ 075688 PCT/ US2006/ 048440 41
bet ween aqueous NaHCO3 and CH2CI 2, the organic phase
was separated, washed wth brine, dried (Na2SO4) and
concentrated to produce 183 ng of the title conpound
(white solid) as a mxture 8% oxime isoners. M+ 463
Exanple 7 5 Preparation of npound 7A- 0 CNN OH
10 22 NH2 H 23 Usi ng

' TA St
e BYEOW NAHEO ndbhelze the OrGRD Phass imseRATRIE. Bashed

withr lﬁpﬁa’ | rleﬁl{dlezs@%} aﬁ@c@:@céﬂﬁr@@bcﬂtd eoiduge WBBHAGof the title compound
WB“ S* ation. Stegf ' nB N @%converted into
RSP 2oHSm AT QEMERySPRE %r e 15 Exanpl e
1, Step 2. M+ 420 Exanpl eE8amBleepar.ati on of Conpound
8A O CTr ~ DN N Noo X dion of Compound 7A

L o)
Cl< NJ\Q @
. N

e H
7A

Step 1: ‘ '
o] o)
HO)\@NHz — HO)‘\E:LNJiII\j
22 H 23
Using a procedure similar to Example 1, Step 1, 22 was used to prepare crude
23, to be used directly without purification.
Step 2:

Compound 23 was converted into the title compound using the procedure of-
Example 1, Step 2. MH" 420

. Example 8 |
Preparation of Compound 8A

; m*@ s

O .
HN\)M 'f ! —— Example 8

Compound 24 was prepared from acid 12 and ’N-BOC.-piperazine using the
procedure from Example 1, Step , followed by Example 4, Step 2.

A mixture of amine 24 (300 mg; 0.76 mmol), 2-chlorobenzenesulfonyl chloride
(176 mg; 0.83 mmol) and Et3N (211 ul; 1.51 mmol) in CH,Cl, was stirred for 3 h at
room temperature. The mixture was subjected to aqueous work-up — CH2Cl,
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8A 200 HN,) C---L N---- Exanple 8 N 24 1
Conpound 24 was prepared fromacid 12 and
wORBO@7pdsper azi ne using the' procedure from Eremmiseoos/ 048440
Step, followed by Exanple 4, Step 2. A m xture of
am ne 24 (300 ng; 0.76 nmol ), 2-chl orobenzenesul fonyl
chloride 25 (176 ng; 0.83 mmpl) and Et3N (211 |; 1.51
nmmol) in CH2Cl 2 was stirred for 3 h at room
tenperature. The mi xture was subjected to aqueous
wor k-up - CH2Cl 2 WD 2007/ 075688 PCT/ US2006/ 048440 42
extraction. The organi c phase was concentrated to
produce the title conpound.4WH 428471 Exanple 9
Preparation of Conpound 9A 0 C1 "[::P:" :),"J"ONI| N

o< s Dby kb o R et ot comepuns. e
42871 he conpound 21. M+ 436 10 Exanple 10 Preparation

of Conpound 10A OO~jNI$inj\\I|€{-NNH 10A 15 Step

1: OO0 0O MOI , T MO I
Preparation of Compound SA

o}
Cl N)K@\ A N
OH '
- 9A

The titie compound was prepared in quantitative by yield by the NaBH4
reduction in MeOH of the compound 21. MH* 436

Example 10
Preparation of Compound 10A
o o7
5,0 K
N N
- 10A
Step 1:
o o . o o7
N
25 NH; | N 26

A mixture of aniline 25 (1.0 g; 5.5 mmol) and 4-bromopyridine hydrochloride
(0.82 g; 4.2 mmol) in AcOH was stirred at reflux overnight. The mixture was
concentrated under vacuum, and the residue was flash chromatographed (1% of
2.3M NH3 in MeOH/CHCI,) to produce 0.052 g of compound 26.

Step 2

o o
26 — .o A~ T Example 10
e
H 27

Acid 27 was prepared from ester 26 through LiOH hydrolysis in acetone,
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i 14 25 NH2 H 26 A mixture of aniline 25 (1.0 g; 5.5
mmol ) and 4- bronopyri di ne hydrochloride (0.82 g; 4.2
wori7)o75638 AcOH was stirred at refl ux overni ght PCThS2006/048440
m xture was concentrated under vacuum and the
resi due was flash chromat ographed (1% of 20 2. 3M NH3
in MeOH CH2Cl 2) to produce 0.052 g of conpound 26.
Step 2 O 26 HO,- N Exanple 10 N H 27 Acid 27 was
prepared fromester 26 through Li OH hydrolysis in
acetone. WO 2007/075688 PCT/ US2006/ 048440 43 Acid 27
was converted into the title conmpound using the
procedure of Exanple 1, Stem 2. M+ 502 Exanple 11
Preparation of Conpound 11 A ON-ON~/ N H2NT I/

moc Abis 2Zgvapbietad T fie e sl shiiad e iocglie of Example
1r€rteb)2 (MHe@@Qed as described in US 6, 720, 328),
N- BOC- pi per azi ne (4.49 g; I ) and NaBH( CAc) 3
(10.2 g; 48.1 mol) in ) was stirred
over ni ght at room t Brgparation ef CanpoonndtidAe was
subj ected to basic aqueous vvorkoup (NaOH) - CH2d 2

extraction. The organ| phi/a~ oncep. rated to
provi de 29.
H2N

11A
Step 1:
CHO
N N
O Boc T > I/\N/\O’ ~BOC
N N™ /N\) =N
H 28 BOC

A mixture of aldehyde 28 (5.33 g; 24.1 mmol) (prepared as described in US
6,720,328), N-BOC-piperazine (4.49 g; 24.1 mmol) and NaBH(OAc); (10.2 g; 48.1
mmol) in DCE (100 ml) was stirred overnight at room temperature. The mixture was
subjected to basic aqueous work-u'p (NaOH) — CH2Cl, extraction. The organic phase
was concentrated to provide 29.

Step 2:
o NH2

29 —> Hf!l/\\)N l_n 30

Crude 29 from step 1 was dissolved in 3M HCI in MeOH (200 ml) and the
mixture was stirred at 60°C for 4 h. The mixture was concentrated under vacuum, the
residue was redissolved in MeOH, basified with NaOH, filtered through solid NaZSO4,
and the filtrate was concentrated to provude 4.3 g of diamine 30 as a free base.
Step 3:

Compound 30 was converted into the title compound using the procedure of
Example 1, Step 2. MH* 389

Example 12
Preparation of Compound 12A

fe¥en vl
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ﬁnpound

15 Step 2: NNH2 29 ----~- HN~,,,J . N 30 Crude 29
fromstep | was dissolved in SMHCl in MeOH (200 m)

wandotdissssm Xt ure was stirred at 60C for 4 h. POE/US2006/048440

m xture was concentrated under vacuum the residue
was redissolved in MeOH, basified with NaOH, filtered
through solid Na2SO4, 20 and the filtrate was
concentrated to provide 4.3 g of diamne 30 as a free
base. Step 3: Conpound 30 was converted into the title
conmpound using the procedure of Exanple 1, Step 2.
M+ 389 Exanple 12 25 Preparation of Conpound 12A O
NCL N'0O / H~ WO 2007/ 0756&3 PCT/ US2006/ 048440 44
12A Step 1: OHNC + a BOC ---- -Na N BOC 31 N 32 |
J~f N 33 5 Conpound 33 was pr,p%red usi ng the
procedure of Exanple 11, Ste Step 2: Conpound 33
was converted into the title conpound using the
tedures of Exanple 4, Step 2, followed by Exanpl e
d, Step 2 M 408 Exan'pl e 13 10 Preparation of
(ﬁ%OOHN 13A dodiN NH

-—-~CLJQ

Compound 33 was prepared using the procedure of Example 11, Step 1.

BOC 31 32‘

Step 2:

Compound 33 was converted into the title compound using the procedures of

Exampie 4, Step 2, followed by Example 1, Step 2. MH* 408

Example 13
Preparation of Compound 13A

HN N “ N

o

HN NH
.+ 12 ——_» Example 13
- 33a

Compound 33a was prepared as described in Bioorganic & Medicinal

Chemistry Letters 1993, 3, 925,

Compound 33a was converted into the title compound as described in Example
1, Step 2. MH" 429

Example 14
Preparation of Compound 14A

O
OO, O
N X
H
14A



+ 12 ----~ Exanple 13 33a 15 Conpound 33a was
prepared as described in Bioorganic & Medicina
wGheorigsesy Letters 1993, 3, 925. Conpound 33a RET/US2006/048440
converted into the title conpound as described in
Exanple 1, Step 2. M# 429 Exanple 14 20 Preparation
of Compound 14A 0 v H2ZN N~ | 14A WD 2007/075688
PCT/ US2006/ 048440 45 aoc HN NH H2N NH Nz~ Exanple 14
()" ~33b 33c The preparation of conpound 33b is
described in US 6716846. Conpound 33c was obtai ned
from33b by using the procedure of Exanple 4, Step 2.
Conpound 33c was convertegg nto the title conpound
t hrough reaction with acid 23 in a 5 procedure
ig tical to Exanple 1, Step 2. MH# 373 Exanple 15
P

rtionofConp,g,L,l O NN CLNNHOH H2N
NH + 23 - - nmpl e _1Z__N ~ Example 14
33¢

33b ‘
The preparation of compound 33b is described in US 6716846. Compound

33¢ was obtained from 33b by using the procedure of Example 4, Step 2. Compound
33c was converted into the title compound through reaction with acid 23 in a
procedure identical to Example 1, Step 2. MH" 373

Example 15
Preparation of Compound 15A

Q
L VL O
S
15A

HN' ©

“ NH
\N| .+ 23 —> Example 17
I

~OMe

NH
N —» Example 15
H
HoN O 33d

Compound 33d (purchased from Sigma-Aidrich rare chemical library) was.
converted into the title compound through reaction with acid 23 in a procedure

35

identical to Example 1, Step 2. MH" 416
| Example 16
Preparation of Compound 16A

= o
\ N
Yoo

16A



NSOV 35 NH ---- Exanmple 15 OLN H H2N O 33d
Conpound 33d (purchased from Sigma-Aldrich rare
woheorvoosdss| | brary) was, converted into the tiPC®US2006/048440
compound t hrough reaction with acid 23 in a procedure
15 identical to Exanple 1, Step 2. M# 416 Exanple 16
Preparation of Conmpound 16A ON N 0. H F 16A 20
WO 2007/ 075688 PCT/ US2006/ 048440 46 gNOH N 0 + 23
Exanple 16 F 34 Conpound 34 was prepared as descri bed
in US 2004/ 0097483. Conpound 34 was reacted with
conpound 23 using the procedure of Exanple 1, Step 2,
to obtain the title conmpoun M+ 493 5 Exanple 17
Preparation of Conpound 17 Ol N NIl NN Ore 17A

NH |
\ _N

F 34
Compound 34 was prepared as described in US 2004/0097483.
Compound 34 was reacted with compound 23 using the procedure of Example
1, Step 2, to obtain the title compound. MH" 493

5 Example 17
Preparation of Compound 17A

0
s¥saele
- i
N7, N7
N H
~OMe
17A

+ 23 —— Example 16

SN ' 7 23 — Example 17
“~OMe 35
10 Compound 35 was prepared as described in US 6,720,328.

Compound 35 was reacted with compound 23 using the procedure of Example
1, Step 2, to obtain the title compound. MH" 416. |

Example 18
15 Preparation of Compound 18A

O
}
SN NS
N '
OCH,CF,
18A

CHO

F N F i XN N.BOC
D — L.
N
‘ N Br OH 37

I
20 BOC 36
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+ 23 | Exanple 17 CNITI N, Owe 35 10 Conpound 35 was

prepared as described in US 6, 720, 328. Conpound 35 was
woeacEskssi t h conpound 23 using the procedure ®CT/US2006/048440

Exanple 1, Step 2, to obtain the title conpound. M

416. Exanple 18 15 Preparation of Compound 18A 0 F,

I N~/ NNN~ 1 i N~OCHZCF3 18A Step 1: CHO F F

BOC + N 20 NBr I 36 OH 37 WO 2007/ 075688

PCT/ US2006/ 048440 47 A sol ution of

2- brono-5-fluoropyridine (2.0 g, 11.4 mmol ) in toluene

(20 M) was added slowly to a solution of n-BuLi (5.0

m, 12.5 nmol) in toluene (& mM), cooled to -78 C

and the mxture was stirred at -78 Cfor 30 min. Then,

Cof CLEL 08 P LB (rB1z% o 1 A R n Wpte o
wagaadaad slowdy bt a spition o N-Bulk (5.0t mvd2. & orena h indtoluerte (80 mi),
coéfég_{oal'?S 7@ qﬁatwrgkﬁ%gt rrtela é’f'at7%r°€r %}%OD mﬂ'ld u?é?'i"e%i solution

extracted w e organic fayer was
of auiahyuam 84qar 17 ODaatiohrintiglubhasd0 ey waakddedpmd the reaction

RS e S ARG bt 2 of e efepchied wipdeBr ot nvs T and
dilotedBuith water. The product was extracted with CH;Cl, and the organic layer was
dried over NazS0y4. Purification by flash chromatography (0-1% 2N NHj in
MeOH/CH,ClI,) provided 3.50 g (99%) of alcohol 37 as a yellowish oil.

Step 2:

" F '\ N/BO
37 — »
N
O

To a solution of alcohol 37 (9.0 g, 29.0 mmol) in CH.Cl, (200 ml) was added
saturated aqueous solution of NaHCO; (3.0 g, 35.6 mmol) and NaBr (0.15 g, 1.49
mmol). The mixture was cooled to 0 °C and TEMPO (0.05 g, 0.32 mmol) was added,
followed by 0.7 M (85 ml, 59.5 mmol) commercial bleach (NaOCY) in portions over 15
min. The reaction mixture was stirred at 0 °C for 30 min and then quenched with
saturated agueous Na;S;0; solution. The product was extracted with CH,Cl; and the
arganic layer was dried over NaSQO,. Pdriﬁcation by flash chromatography (CH,Cl,)
provided 6.31 g of 38 as a yellowish oil.

Step 3:
Fe N B¢
w — 0 heVe
N N™ Y
~N 39 N\QH

To the solution of ketone 38 (1.00 g; 3.24 mmol) in pyridine (6 ml) was added
hydroxylamine hydrochloride (540 mg; 7.77 mmol). The mixture was heated at 80°C
overnight, cooled and concentrated under vacuum. The residue was flash
chromatographed (1% 2.3M NH3; in MeOH/ CH»Clz) to produce 385 mg of Z-oxime 39
and 553 mg of E-oxime 40.

Step 4.
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To a solution of alcohol 37 (9.0 g, 29.0 nol) in
CH2CI 2 (200 m) was added saturated aqueous sol ution
wohoiNa&s8 (3.0 g, 35.6 mmol ) and NaBr (0. 15 gpCt/u$2006/048440
mol ). The m xture was cooled to 0 C and TEMPO (0. 05
g, 0.32 mmol) was added, followed by 0.7 M (85 m,
59.5 mmol ) commercial bleach (NaOCl) in portions over
15 15 min. The reaction mxture was stirred at 0 C for
30 min and then quenched with saturated aqueous
Na2S203 sol ution. The product was extracted with
CH2CI 2 and the organic |ayer was dried over Na2SO4.
Purification by flash chronggography (CH2Cl 2)
provided 6.31 g of 38 as a yellowish oil. Step 3: F
BOC F Neoc 3§ nN+yJ-(~)B@ct 20 HO's N 39 N ~, QH 40
To the solutio l ketona~38 (1'.00 g; 3.24 mmol) in
40pyrTarme™(6 m) d hydroxyl am ne hydrochl ori de
(540 ng; 7.77 mol) i The n1xture was heated at 80C
overnlght cool ed and~ooHsemt rtlt ed under vacuum The

o ] PRI PP £ 1PE fo r an

DIBE B 0ipboBistie RBb40s Sidsst KHWES 200260 BB E™mol) in portions. The
regggn%gggr@ \9§§éﬁ&/e§§o g@ﬁ% é‘rQi Waglsf'rr nfhd aTR:)d%

tion of oxIne a m xt
ter@perﬁqEre( a@ft@ﬁvyh'aha 2 Ex\wrﬂtecyeemv) tr@ae%@e ane@llmt%&jhéa g: 5.13
mrlﬁbwlﬁ%s(éd%.grhea'ebaﬂm»%uk@wﬁgrshfr@ﬂ%r The weeatladadded and the

prq)ﬁkﬁ;tt &{a%%%c%é ﬁﬁg;fagq\;gﬁ’me ;?Q%}qc %ﬁa %ehsv’vtas concent?ate% and the

residde ﬂva“srﬂefslhmﬁmetaltr;drabhecﬂ (2+a P BED Aa/DE5L do preduce 438 mg of 41
as% q o nol ) was added. The reaction m xture was

Y‘ﬂp&i ?or I h. Water was added and the product was
Stexbracted with CH2Cl 2. The organi c phase was

concentr at ed Fand. t he esi due was fl ash
4 Chromat ogr aphe - 4% EtfAc/ CH2CI 2) to produce 438 ny
of 41 as a yell T~"10 Steps:

N~oCH,cF;, 42

Compound 41 (438 mg; 1.08 mmol) was stirred in 20% TFA/CH,CI; for 5 h at
room temperature. The mixture was concentrated under vacuum and the residue was
partitioned between aqueous NaHCO3; and CH,Cl,. The organic phase was
separated and concentrated to produce 322 mg of free amine 42 as a yellow oil.
Step 6:

Compound 42 was reacted with compound 12 using the procedure of Example
1, Step 2, to obtain the title compound. MH"* 516.

Example 19
Preparation of Compound 19A

UYO*@%JQ
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I NH F ~ 41 N N, OCH2CF3 42 Conpound 41 (438 ng; 1.08
mol) was stirred in 20% TFA/CH2CI 2 for 5 h at room
woenparrsdser e. The mi xture was concentrated undeCTHBCA0EUS440
and the residue was partitioned between aqueous
NaHCO3 and CH2Cl 2. The organi ¢ phase was 15 separated
and concentrated to produce 322 ng of free amne 42 as
a, yellowoil. Step 6: Conmpound 42 was reacted with
conmpound 12 using the procedure of Exanple 1, Step 2,
to obtain the title conpound. M# 516. Exanple 19 20
Preparation of Conpound 19A O F ( NI i ~ NNN CH2
CH3 19A WD 2007/ 075688 PCT44)S2006/ 048440 49 Step 1:
FN." BOC 38 1'N 43 To a suspension of
met hyl tri phenyl phosphoni um brom de (6.08 g, 17.0 nmol)

StemITHE (60 m ), cooled to -78 C, was added n- BuLi

(6.48 M of 5M sglutiB§i¥ i n 5 hexanes; 16.2 mmmol);
the——nﬁi—aopure _stirlNed at -78 C for 30 mn and then

b ~1t wgs cooled back to -78 C and a
solution of ketohe 38 (2.50 g, 8.1 mml) in THE (20
n ) TomssuspiadionTofonetwdtipenyipbasphenings beamigedg.0f 9. 780 mmol)
Y 3 1 d b roem it fan i ‘
in THE W BBl e R 1R 7 Rl BB BT @IRERTRES S1a Bbiution in
hef¥téabetmihdlly teERGKkRire Wes gin@anite-718a3C forvid@smity aed then at 0 °C
over Na2SO4 and 10 purified by flash chromat o%r &v
fora6 win. Ot pesAmalek RASS ITFBET )3NAR SPLYPRET KowBSIth(2.599. 8.1

m:%gl)?n ¥ﬁH(%W rm)lwas added. The reaction mixture was stirred at ~78 °C for 30
min and warmed up to room temperature. It was quenched with water, and the
product was extracted with CH:Cl.. The organic layer was dried over NapSO, and
purified by flash chromatography (1:9:10 EtOAc/hexanes/CH,CI2) to provide 1.45 g of
43 as a yellow oil.

Step 2:
Compound 43 was converted into the title compound using procedures of

Example 18, Step 5, followed by Example 1, Step 2. MH" 417

Example 20
Preparation of Compound 20A

O
©T©*©Q

Cl

20A
Step 1:
" (\N,BOC
cl NCO ci NTN\)
_— o}
C 44 & 45

A solution of isocyanate 44 (5.60g, 29.8 mmol), N-BOC-piperazine (5.60 g,
30.1 mmol) and Et;N (4.2 ml, 30.1 mmol) in CH2Clz (200 mi) was stirred at room
temperature for 1 h before treatment with 1N aqueous NaOH. The organic layer was
washed with brine and dried over anhydrous MgSOQ,. The drying agent was filtered
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Step 2: Conpound 43 was converted into the title
conpound using procedures of Exanple 18, Step 5.
wbabdomsstsby Exanple 1, Step 2. MH ' 417 15 EXaoplus200/048440

Preparation of Conpound 20A O HNi N C NN / NI
Il O R CI 20A 20 Step 1: ,BOC CI °~ NCOCI HNci 44
Cl 45 A solution of isocyanate 44 (5.60g, 29.8 muol),
N- BOC- pi perazine (5.60 g, 30.1 mmol) and Et3N (4.2
m, 30.1 nmmol) in CH2CI 2 (200 m) was stirred at room
tenperature for I h before treatment with I N aqueous
NaOH. The organic | ayer was 25 washed with brine and
dried over anhydrous MySO4.sdhe dryi ng agent was
filtered WO 2007/ 075688 PCT/ US2006/ 048440 50 and the

filtrate was stri f I t :
ang i fiffefa ¥R TP RE st UtEr AR I BBEHLTH Py ot eprppound
45\whichwapused dicexdttlyomithastt @prificat©oapound 45 was
Stcog_verted into the title compound using procedures of
anple 18, Step 5, followed by Exanple 1. Step 2.
VH+CoHdrpdbralndl wag tonvertarhinge thentittd capppeish g spgmprogedures of

Ex%ﬁé 1Dt dGBiiovedd By Ekariph® 115tdp 2. Mi#- 48410N ON -~ Bn
Example 21
Preparation of Compound 21A

SUSReNS
|
N N
o No,
21A

Step 1.
F

NO»> HO o
ISR G G ¢
46 ~Bn 47 O5N ~Bn 48

To a stirred suspension of compound 47 (20.1 g, 0.100 mol) in fert-butanol
(120 ml) was added, portionwise, potassium tert-butoxide (9.5 g, 0.084 mol). 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 46 (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 48 was isolated by
filtration of the insoluble solid. Crude 48 (21g, 0.0672 mol) was treated with a mixture
of 2N HCI and EtOAg, and the resultant mixture was stirred at room temperature for
10 min. The insoluble material was filtered and washed thoroughly with water and
EtOAc to obtain 18.1 g of the hydrochloride salt of compound 48, mp 287-289 °C.
The HCI sait was stirred in a mixture of 1N NaOH (150 ml) and CH2Cl2 (250 mi) until
all solids dissolved. The organic phase was separated, washed with water and dried
(anhydrous MgS0,). The drying agent was filtered, and the filtrate was stripped of
solvent under vacuum to obtain 15.7 g of the free base form of compound 48 as a
beige solid.
Step 2:
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F 46 Bn 47 02N To a stirred suspension of conpound 47
(20.1 g, 0.100 nol) in tert-butanol (120 m) was
weadderh75q3er t i onwi se, potassi umtert-but oxi de (9CHU$2006/048440
0.084 nol). The 15 m xture was heat ed under refl ux
for 30 mn, yielding a honogeneous sol ution which was
cooled to 35 C, and to which was added conpound 46
(12.7 g, 0.09 nol) in a single portion. An exothermc
reaction raised the internal tenperature to 68 C
When t he exot herm had subsi ded, the m xture was heat ed
to reflux for 30 mn. Solvent was renoved under
vacuum and the residue was5btireated with ice water, 20
which resulted in formati on of an insoluble fraction.
Crude product 4 isgol ated by filtration of the
48|nsoLub¢£LsoI|d 8 (21g, 0.0672 nol) was
treated w t HizA mxture O0Bn2NIHCI and Et OAc, and the

10 1 $OURRof BULE (A8 rThbD o ool ARE BTRGHE L Sk was
dilutec Wity BtQH 12D it dhesoibtioht e coded b acpcpmlempegatufe and to it
I 0
ws PR B (@ePtoria forfly SRR, (oo T (Hikgptant mixture
wasinairaggnated atdems? sy diegenmpioke lengled offi dgre spent catalyst was
ﬂltglfe%st‘l)\'ré!@\ a PR S @A, ‘éthﬁé FIMRS w%%%rébﬁgatew vacuum. The

water and dried: (anhydrous SHA) dryin
'Q%B%ﬁt""%é%a”f'?'q"f%q E%i“”e&ﬁd”?tﬁéaf’i’ & O\ﬁé‘s(1s1t)r i P)FeRragnic extract
waBOMNESidd WitH evatel edetdver ahbhydroud Mg @, ahd fiherdd. EEhd fikaite was

conBRRr}od (RMeRAP 350 B bR A oS B EOMpohatisRes YR, WRioh was

sufiightlyqgdure ifonusd inhdxt gtegp28. 8 nrnol ) of conpound 48 in
é@?le\/F (40 M) was diluted with EtOH (120 m). The
tion was cooled to roomtenperature, and to it
was Aagfifead miktbrexof eeampidtd 49 (Rarmsyl 2 okedl) riydrédHBeCO; (1.87

W@t5eﬁw)mol?TQﬁd "Zeéﬁd)rtoaf‘hltmpylw e(ﬁ le% f’! erﬂﬁ\%ﬂaﬁ\ ShhJhrods toluene

(SR LS heRERS U SaTrEH BT A § LB TsWaBlSE 4 glirtbe osiarting materil
anhhﬁoﬁuétt MR ftRs, &RIMSHH) Gabattiayeres- cHl@%LB%trbrbﬁ'ldme (0.5 g) and
anh S 5, L LBl et Mt Rl el 81 1 2 Bonunuea or
andttiegd 8av.eAftanbyslingus rgSénspatafuré {, ee hixtdRewhk ltkgaddéd®with ice-
wal§Sand BAFEOLE AGoAE SARKNTL G RRLAALE G Phrachea
sucqarssu@@/ with Ge5i aquepus NeQHp agd wetet and e*darmtlxemtreatﬁd with 0.5N
HCIYBBOWIS #Re ¢Sd prebipittde WHEPtOrmeaNRYLF Rare a3 Getaih s, 8§ of the
crude HCI salt of the title compound. The acidic aqueous phase was separated,
washed with EtOAc and basified with 10% aqueous NaOH. The resultant red
precipitéte was filtered and washed with water to provide 1.3 g of the free base form
of the title compound. A mixture of HCI salt (3.2 g) and free base (1.3 g) was
partitioned between 0.5N NaOH and CHxCl,. The organic phase was washed with
water and dried (anhydrous MgSO,). The drying agent was filtered, and the filtrate
was concentrated under vacuum to obtain 4.5 g of the free base form of the title
compaund. MH" 405

Example 22 .
Preparation of Compound 22A



g, 13.5 mmol) and 2-chloro-3-nitropyridine (1.97 g,
12. 4 mmol) in anhydrous toluene (50 m) was heated
wonodevo7ses8l ux for 18 h. TLC reveal ed a m xt ur e PQit/US2006/048440
starting material 15 and product. Therefore,
addi tional quantities of 2-chloro-3-nitropyridine (0.5
g) and anhydrous K2CC3 (0.5 g) were introduced, and
heati ng under reflux was continued for another 18 h.
After cooling to roomtenperature, the m xture was
treated with ice- water and extracted with tol uene.
Conbi ned tol uene extracts were washed successively
wi th 0.5N aqueous NaOH and wsater and were then treated
with 0.5N 20 HCl (200 ml). The red precipitate which

formed was filtered 10 obtajne3. 3.9 of _the crude HC
salt of the title cnﬁij‘fhe di ¥ agueous phase
was separated, washet wi N Et ORs—ama &S fi ed with

10% aqueous NaOH. The resultant redH pmegi pitate was
filtered and washed with wat gp A 0 provide 1.3 g of the
free base form of the title " Conpound. A m xture of
HCO salt (3.2 g) and free base (1.3 g) was 25

ar i &4/ o T ani c ,
5o tonsic it o S YL ) s s
wntgyg@@“ (60r)- dT‘?ﬁ ﬁ@lug@@masmgqu totrepautemapatature , and to it was
dfied hamiet ©en i | i
oo Lol Mt e R Dy s o
y‘%’é’ﬁe@%‘?p?te DpsIAmbPYIPSR LBIRKSTevIRE Ol dT e AP&w catalyst was
filteres th BIGHE8 pRLEf &@Ofﬁ@&?ﬂlﬁag&&a@c%géntﬁétg Nnbler vaz?:um. The
\ : . ; 0 anpl e
e o4 APyl S L T oot was
washed withuvaten diesl ewulantlydousddgSOe mpdritetee  Thafifrtd was
i f j I te
cobgtfe AGEE i 00009y 000 SR e
Filtigtionyiglded 1,58 B afyidesgeipauwrdah’ 3%l ed of f. The spent
catalyst was filtered thggggﬁ@zgad of celite, and

the filtrate was concentrated undeér vacuum The

residual oil was pareRdretioral Gempamd@3Ar and Et OAc.
' wat er, dried

d. yrhejfiltrate was

The organic extr was- NG Q

over anhydrous '@aﬁ@j@l @ );2

concentrated under vdcuumto prodyce t hat was

triturated with hexane. Filtrati onHi gd 1.58 g of

title conpound. MH" 375 Exanple 23 §

23A ‘
To a stirred, ice-cooled solution of Example 22 (0.73 g, 1.95 mmol) and EtsN

(2.0 ml) in dry CH:Cl (30 ml) was added picolinoy! chioride hydrochioride (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 MgSO, 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 CH,Cl; (30 ml), and to this solution were added
picolinoyl chioride 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 MgSQ., filtered and concentrated to a viscous residue, which was purified
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Preparati on of Conpound 23A O N 01-, Na | HHN ON 15
O 23A To a stirred, ice-cooled solution of Exanple 22
wOQoWA786r881. 95 nmol ) and Et3N (2.0 nml) in dryPpCHISE®6/048440

(30 M) was added picolinoyl chloride hydrochloride
(0.38 g, 2.15 mmmol) in a few portions. Stirring at -5
C was maintained for 5 mn, then 20 continued at room
tenperature for 18 h. The reaction m xture was treated
with ice water and the organi c phase was separated
and washed with water, dried over anhydrous MySO4,
filtered and concentrated to a viscous residue, which
contai ned significant unch&sged starting materi al
according to TLC. Therefore, this residue (0.85 Q)

b))’Wa%hdéo'?@anV&ﬂoﬂ'n'&tcfb’rXp@'qujs%cé 38, 'Qldt.r.fgé\n% M OU-feoH (95:5) to

sol ution were ad pi col | noyl
obyigigthe Hit's g U dFs @9'823;(%1%))%&8& 3N (1 n). The
reaction solution was stigkffplate4 oom tenperature for
18 h. The reaction guxture was treated_ w th water,
and the organi c phaSEREat &%Beuﬁﬂa%shed wi t h
water, dried over an , S iltered and
sous rgsi fue, | ch was purified
WD 2007/ 075688 PCTBMS2006/ 04 ash col um
chr omat ogr aphy on silica gel Hacemcut I"h' ,t, CH2Cl 2- MeCH
(95:5) to obtain the title conmpound @s a glass (810
ng). MH480 Exanple 24 Pr e‘pygti on of Conpound 24A O
I NNO k-1 N Sn H3COC HN nN 0 24A A solution of
Exafps@ubian opEgample 83 626Ghwmgl P-S4mghelinaglagiaONCOHY 161 ml) was
he‘d?éij uh@ar redluk rsters ﬁetEbHMafsoéonls%nnetédqﬁﬂdé’\’a\%cuum tov%wsEous

ncentrﬁt ed under vacuumto a viscous_ resid

A4S HPIER MasRRI RS BROWReNGYataR Ang gD EBAS (351)1)The aqueous
phﬁbe waguaads basic with dilute aqueous NH,OH and was extracted with EtOAc.

Combined organic extracts were washed with water, dried (anhydrous MgSQ4) and

filtered. The filtrate was concentrated in vacuo to obtain a viscous residue which was
purified by flash column chromatography on silica gel, eluting with EtOAc-MeOH
(95:5) to obtain the free base form of title compound as a glass (0.091g).

To a solution of free base (81 mg, 0.174 mmol) in EtOAc was added a solution
of maleic acid (20 mg; 0.172 mmol) in EtOAc. The resultant mixture was
concentrated in vacuo to a small volume, diluted with Et,O and allowed to stand at
room temperature. Filtration of the resultant precipitate yielded 70 mg of the maleic
acid salt of title compound as a beige solid. MH* 522

Example 25
Preparation of Compound 25A

e i

25A

To a stirred solution of compound 49 (0.720g, 2.55 mmol) and 2,4,6-
trifiuvorobenzaldehyde (0.407 g, 2.55 mmol) in anhydrous CH2Cl, (15 mi) was added
portionwise NaBH(Oac)z (1.62 g, 7.7 mmol). The reaction mixture was stirred at room
temperature for 18 h and was then treated with water. The organic phase was



10 phase was nmade basic with dilute agqueous NHAOH and
was extracted with Et OAc. Conbi ned organi c extracts
woene/omsssied wWith water, dried (anhydrous M SO#TAISH006/048440
filtered. The filtrate was concentrated in vacuo to
obtain a viscous residue which was purified by flash
col umm chromat ography on silica gel, eluting with
Et OAc- MeOH (95:5) to obtain the free base form of
title conpound as a glass (0.081g). 15 To a sol ution
of free base (91 ng, 0.174 mmol) in EtCAc was added a
solution of maleic acid (20 ng; 0.172 mmol) in Et OAc.
The resultant nixture was ggncentrated in vacuo to a
smal | volune, diluted with Et20 and all owed to stand

t . Fi I f. tant
sefpenr Pl SRl nehy 6 intE eedll SRkl Bhien ps
paritidredcostp@endEta andbbil gqueals NaOWHi Th&2pga0c Exhraptlsewere washed
iR SRy SRS ML T R Bbs glpcsngton
vaggo (t@ obtaly a s@Bisresidpeavhctp wasdlash chromatographed on silica gel
Y
EA4 NP0 5 TRk mr v e
RAOI4NGRS 8 SYMURB2 g, 7.7 mmol ). The reaction mixture

Was T 4 kbRMoAlr m@@raastee(ﬁge g UT .88 fn%oil)% Et@ﬁ\e WES add&a solution

e
RSP 6 208 (BDRRB DA AS Do tltaNmixture was cooled in
ancosventr bhtd aprdapitateagantto famvi Fipaton ?@ldﬂ;ﬁem@\higcdﬁ the maleic

ackfSon Bidd boaRFnd Be e Cadll® suiph YRS O

anhydrous MySH4) and flltgﬁgﬂﬂﬂglﬁb flltrate was
concentrated in v s residue
whi ch was fl ash ch?g'lé %g}gpaed ol ?gg gel. 5
Elution with CH2Cl 2: ff:j? ded 0F72 g of the
free base formof the 1) syrup. To a
solution of free base (630 ng, % Et OAc was
added a solution of maleic aC|d*b 95 ﬁg 1. 48 mmmol )
in EtOAc. As the resultant m xt26& was cooled in an
[ce-water bath, a precipitate began to form
ration ylelded 786 ng of the nalelc 10 acid salt

ohi d. M+

St

i tle conpound as a whitegcryst g
4 anpl e126 Prepabation 4 = AN
HzN N‘Boc H BOC
: 51 F F 52

To a stirred solution of compound 51 (4.65g, 15.9. mmol) and 2,4,6-
trifluorobenzaldehyde (2.55 g, 15.9 mmol) in anhydrous CH2Cl, (70 ml) was added
portionwise over 2 min NaBH(Oac); (10 g, 48 mmol). The reaction mixture was
stirred at room temperature for 18 h and was then treated with water. The organic
phase was separated and concentrated under vacuum to a syrup, which was flash
chromatographed on silica gel. Elution with CH>Cl:MeOH (99:1) yielded 5.55 g of
compound 52 as a syrup.

Step 2:
F o)
L
52 ~——— N
,©\/\ L 53

To a stirred solution of compound 52 (5.5 g, 12.6 mmol) in CH2Cl, (6 ml) was
added dropwise TFA (10 ml). The resultant solution was stirred at room temperature
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NNO~! F NN( H3COCF 26A 26A 15 Stept 0 O
F\ ~ NI ~NBOC HZNBOCHO51 FF 52 To a stirred
weabarnti7ssssof conpound 51 (4.65g, 15.9, mmol) ardT/US2006/048440
2,4,6- trifluorobenzal dehyde (2.55 g, 15.9 mml) in
anhydrous CH2CI 2 (70 m) was added portionw se over 2
mn NaBH(Qac)3 (10 g, 48 mmol ). The reaction m xture
was 20 stirred at roomtenperature for 18 h and was
then treated with water. The organic phase was
separated and concentrated under vacuumto a syrup,
whi ch was flash chromat ographed on silica gel.
Elution with CH2Cl 2: MeOH (9951) yiel ded 5.55 g of
compound 52 as a syrup. Step 2: F Nzz 0 52 Nf i NH i

for% ES Thzel&efaé:'t:uox‘?]m ?tu]c‘é {NEEE%FQQ tgé rEm%lfer QQgﬁanq‘h%%nscous residue

waiar m»eeecrmtv(/a@w mgeou’sﬁéa@bisand & Cbommbtnemtracts were
w%@_ﬁjo@gbg}m%%@ &r%We?%HH?dr\é@s 6077R8%rying agent was filtered,

40 55 for 48 ereactlon m Xt ure

anﬂa@ed@n@@nﬂaaﬁfé@peﬁ@éﬁolvawmﬁefméuws cbz selickiegifie was

tntW?a%ee%EH hbRARSE BIHBRT. ﬂgltﬁ%?nd&%ﬂd 5 8s GHARY2.
nbi ned extracts were washed with brine and dried

__QD.ér. anhydrous MgSO4. The drying agent was filtered,
and 18 stirretirsdhRionas cehipoRipe®dofo. 200 emsgarrﬁlmol)\mwwﬁdazme-z;-

ol G S A B LB ) ARk Ercr o0
was added NaBH(Qac); (0.433 g, 2.0 mmol). The reaction mixture was stirred at
room temperature for 18 h and was then concentrated in vacuo. The viscous residue
was partitioned between water and EtOAc. The organic extract was washed with
water, dried (anhydrous MgS0,) and filtered. The filtrate was concentrated in vacuo
to obtain the free base form of the tittle compound as a syrup which exhibited a single
spoton TLC.

A portion ('1 50 mg, 0.318 mmol) of free base was dissolved in EtOAc and the
resultant solution mixed with a solution of maleic acid (40 mg; 0.345 mmol). Upon
standing at room temperature , a precipitate began to form. The mixture was then
cooled in an ice-water bath and filtered to obtain 59 mg of the maleic acid salt of title
compound. |
MH* 471

Example 27
Preparation of Compound 27A

U SReN j@

Hacoc
27A .
The title compound was prepared using the procedure descrlbed in Example
26, except that in the last step, 2-aminopyrimidine-5-carbaldehyde (see US
6,720,328) was used in place of pyridazine-4-carba|dehyde. MH* 486

Example 28
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To a stirred solution of conpound 53 (0.200 g, 0.596
mmol ) and pyri dazi ne-4- carbal dehyde (see US
wo6,202M75638) (0.074 g; 0.68 mmol) in anhydrous EH2@IS2006/048440
(50 M) was added NaBH(Gac)3 (0.433 g, 2.0 nmol). The
reaction mxture was stirred at 10 room tenperature
for 18 h and was then concentrated in vacuo. The
vi scous residue was partitioned between water and
Et OAc. The organic extract was washed with water,
dried (anhydrous MgSO4) and filtered. The filtrate was
concentrated in vacuo to obtain the free base form of
the title conmpound as a syrgg which exhibited a single
spot on TLC. 15 A portion (150 ng, 0.318 mml ) of free
base was di ssol ved Al tant
solution m xed wt 'gpgéﬁﬁﬁf%EQb iﬁ% acid (40
0.345 mmol ). Upon g tenperature

precipitate began @J\, s then

cooled in an icelgldter bath andfll o0 obtain 59
mg of the maleic acid salt of title FCO oimd. 20 MH+
471 Exanple 27 Preparation @BAConmpound 27A H N cL 2

usi 7§ 2 FITes spllion ef HegPPrBL I ROR R 220 ZanoR Zg ¥ soc-2
amifGdyridind-BecdrBaitieRydP(see US 6,720,328) ( 152 mg, 0.68 mmol) in anhydrous
i gl e NN e
wafk%urr@daatpbenﬁﬁan\@ram@é/f@?&&&&lmﬁ@msﬁ@w@ wgger. The
org_gn?ggﬁ?%é %S(g : rﬁgss & c%%en{}%t\ed“to a scﬂm r’éQldueN\a%léﬁ Wwas

ol ution %oun

cispolsa ImIOACEHONTHOSAE St ABua5as ks SRt gsluton.
c@tgﬁew%qﬁezage%%t)s veredadBieddo G em{w 1Nraq@ebudn~mm-| and

g"h was added NaBl—lgOacr) ézh m
extrapliep, wi gtq)égcffhgrprﬁ?wpmac were washed w P\brme dried (anhydrous
MgS0,) and filtered. The filtrate was concentrated in vacuo 10 obtain a glass which
was flash chromatographed on silica gel. Elution with CH2Cl2-7N methanolic
ammonia (98:2) yielded 0.18 g of the titie compound as a solid. MH" 443

Using the procedures, described above, compounds 29A-60A were prepared:

Compound‘ Structure (MMHS-!)
o] 389
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5 407
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was stirred at roomtenperature for 48 h and was then
treated with water. The organic phase was separat ed
weand7aosssent rated to a solid residue, which wasCT/US2006/048440
di ssolved in Et QAc-Et20 (1:1) and extracted with 2%
aqueous mal eic acid solution. 10 Conbi ned aqueous
extracts were basified to pH 8 with I N aqgueous NaCH
and extracted with EtOAc. The organic extracts were
washed with brine, dried (anhydrous MSO4) and
filtered. The filtrate was concentrated in vacuo to
obtain a glass which was flash chromatographed on
silica gel. Elution with CHz& 2- 7N net hanolic ammoni a
(98: 2) ylelded 0.18 g of the title conpound as a

soli-d—MH+—443-15 Ib'JDrg thb prnru:rlurac-’ desecri-bed.
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Example 29

Preparation of Compound 61A-158A

) .
saels
R”n‘gN\) T’Q

General Procedure:
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i NN54 1155 To a MeOH solution (20 m) of ester 54
(1.6 g, 6.512 mmol ) at 25C was added a 1 M aqueous

woi2@/esdset i on (7.16 mol, 1.1 equiv). After SPCT/USREG6/048440
at 25C for 1 day, 5 additional 1 M aqueous Li CH
solution (7.16 mml, 1.1 equiv) was added and let stir
overni ght. The solvent was then renoved in vacuo and
the resultant solid dried under vacuumfor 2 days.
The resultant solid was then suspended in CH2Cl 2 (70
m ) and oxalyl chloride (25.05 mml, 4 equiv) was
added at 25C under N2. After stirring overnight,
addi tional 10 oxalyl chlorigle (25.05 mmol, 4 equiv)
was added and let stir for several days. DVF was added

prop) and the m xture was stirred at 25C for 2

¥, then the solvent was renoved in vacuo.

Adtfi ti onal CH2CI 2 (50n1) s added and the sol vent was

Me acug.__This eat€udnt wo addi ti onal
in 55. Step 2: ,\[{ b o--'~ N' - "
"tsg 15 O'~I 56 To a CH2C1l2 solution (58m ) of 55

ed Ft3N (1.8 m, 2 t
Coz- 1t BANSO ASEEGOADIO Seter Mefdi 9. 56 1 BSEHORALLE was added
a Thieagudauisi lGOH s@lstiad {7.166hmabl, 35Cehoin). 4Afi@ry§nmh§%ﬂzb ®Nfor 1 day,

=etime W?%”Sdﬁg’%fjﬁg'”é‘?” (B Bt AN B aidgs and et i

ovanaight.i Boe solveatwas thdrere2oyadoiduciceowekiehe hesulnt isbii€dried under
va@ﬁuﬁ_@(z 2- MO NHAOH 97:3: 0.5 to 92:8:0.5) to
provi de 56 ‘cont am nat ed with CBZ-pi perazi ne.

CBz- quo'eﬂsaﬂafhtequﬁsNaSeW@me&pspeode@m ChleClti (8 ahW iand axialy! chloride
(25105t MR 4 eflid Clvas %&@d'ﬂthf‘@@%ﬂd&? N2 M Stirring overmght additional

xg{S QS‘% resmté The m xture was
vl gélen%g %ﬁ ﬁqgu)jyvp{s 3Adpd ang gt gir for several days. DMF
waSaddat fladmipd ant esé midee dasAftitret arsaddbt Q‘Hé@ls t:ﬁeh the solvent

A R Sl b B SRS S e o

regioved 56 vadud Tithis tvaSoreyéated twaadalitionlal tiewhb obtdin®s WO
512097/ 075688 PCT/ US2006/ 048440 63 Step 3: O ~N

o}
O

To a CHCl solution (50ml) of 55 (6.512 mmol) was added EtzN (1.8 ml, 2
equiv) then CBZ-piperazine (7.16 mmol, 1.1 equiv) at 25°C under N,. The solution
was stirred at 25°C for 4 days, then 1N aqueous NéOH was added (50 ml), the
products extracted with CHClz, dried over Na;SO0s, filtered, and dried in vacuo. The
products were then purified by FLC (CH2Cl>-MeOH-NH,OH 97:3:0.5 to 92:8:0.5) to
provide 56 contaminated with CBZ-piperazine. CBZ-piperazine was removed from 56
by dissolving the mixture in CH2Cl, (100 ml) and then adding PS-Isocyanate resin (1.2
g). The mixture was stirred at 25°C for 1 h then an additional 1.5 g of PS-Isocyanate
resin added. After an additional 3 h, the products were filtered from the resin,
washing with CH,Cl,, and the solvent was removed in vacuo to give 56 (1.519, 54%
yield) as a yellow-white foam.
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56 HN J N 57 H2 was bubbled into a MeOH suspensi on of
10% Pd on carbon (120.3 ng), 56 (1.19 g, 2.77 mmol)

wand7mosgss HCl (1,2 m, 5 equiv) for 20 m n at P2BMS2006/048440
then the 5 m xture was stirred for 4 h under an H2
at nosphere. After N2 was bubbl ed through the solution
for 20 mn, the mxture was filtered through a Celite
pad, eluting with MeOCH, and the solvent was renoved
in vacuo. The products were partitioned between
CH2Cl 2 and 1 N NaCH, the | ayers separated, and the
aqueous | ayer back- extracted wth CH2Cl 2 (3x). The
CH2Cl 2 | ayers were then compgned, dried over 10
Na2SO4, filtered, and dried in vacuo. The products
ﬁge t hen purlfled by. FLC (CH2Cl 2- MO+ NHAOH 94:6: 0. 5

2:8:0.5) to provide 57 (834 ng, 100%ield). Step

4: A stock solutipn of 57 (1 m, 0.0268 mol) in
CH2Cl 2 was addewt 4-f/@ted tubes in Bohdan

56 M mbtdcks. Ho_eac agged 1 Mstock solutions
of the 15 individual isecyanat (R NCO in toluene

(- 9 Sy gBlinti8o SR e 0TS MRISRINSH R, YT 8 BEAA120% mg), 56

(1.39 @, & Dhemol) agg ouc. WE! (1he mln‘amuwmmr 3%y ahgb € dhen the
mntth?e Mag'(ﬁt?ltrﬁ@gf%r xgwlgncogeﬁ@‘lgeg naﬂﬂ? nA?tbr N%%J BlibiEd through
thebBallUg (RIS TR dNe 5K I 3 eras rewh 8ICRIE Pad gluting with
Meakennd e Q&Geﬁmaslfdmowﬁgmn{]mb The :b@@dll(dbté welbe bﬁg}tuoﬁ@d

t e t oC were snaken
betifCetEREEL: e AR 18y grs Seifpb A T AR g Ter back-
extractedxvatieGH.GL48x) | ThesCeCh layars vz @heén cotmbindvk Ared over

§é9‘, ﬂ%r&@raﬁd B};éb W{%J&@%%JE%WS%Q@ 4 by FLC

(C*ﬂzﬁle'&\&ﬁfpt"ufﬁb*a@hloﬁ"t 6o fwtm%wd't R} tonesionidsehBk é834am925@0%<yreld)
St££4 mn. The MeOH filtrates were col |l ected and the
resin was agai n shaken with amonia 25 in MeOH

(2
n ) Asttogisgoliien 9bS5hi(h miTRO268 mmeddn GhlaGlawas erqd@ﬁh to 104-fntted
tUBRRGH BOHIRARIbloSHRE TS KRR LR at AddEN NS Stddk Sdlutions of the

NSl OB S ED SUERRRD Bt Pl 2 A Pacihe ipblocks
wepsl s€alebls nigsHdkenpit 25eC foe4d eFe eable tu b wae addedpraddtional 2
el S0 oEEEa" L PRIl ol Eharen o
251C for 4h. A DCE solution of acetic anhydride (0. 54 mmol, 20 equiv) was added to
each tube and the blocks were shaken at 25°C for 16h. Amberlyst-15 resin (~0.10g)
was added to each tube and the Miniblocks were shaken at 25°C for 2h. The tubes
were drained and the resin was washed three times each with CH,Cl,, then MeOH,
shaking for 5 min each time, to remove unreacted reagents. Ammonia in MeOH (2N,
2 ml) was then added to each tube and the Miniblocks were shaken at 25°C for 20
min. The MeOH filtrates were collected and the resin was again shaken with ammonia
in MeOH (2N, 2 ml) at 25°C for 20 min. The combined filtrates from each tube were
then evaporated to dryness on a SpeedVac concentrator overnight. The resulting
samples were evaluated by LCMS and were at least 70% pure.

Using the procedure described above, compounds 61A-158A were prepared:

Compound MS (M+H)

Structure
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Example 30

Preparation of Compound 159A

‘ O
QO O
N“Y; N
N“OMe
158A

Step 1:
o o)
OO — =0, O
N s8 N 59
Di-tert-butyl dicarbonate (2.40 g, 11.0 mmol) was added to a stirred solution of
58 (2.09 g, 8.42 mmol) in tert-butanol (80 ml) at room temperature. The resulting
mixture was heated at 60 °C for 16 h, then cooled to room temperature and the

solvent was removed under vacuum. The residue was purified by column
chromatography (EtOAc:Hexanes 1:5) to give 59 (2.899 g, 99%) as a white foam.

Step 2:

(o}
) _BOC
59 s LiO O
N 60
H

1N LiOH (5.44 ml, 5.44 mmol, 1.30 eq) was added to a stirred solution of 59
(1.58 g, 4.54 mmol) in MeOH (20 ml) at room temperature. The resulting mixture was
stirred at 60 °C for 2.5 h, then the solvent was remox)ed under vacuo and the resulting
lithium carboxylate was dried under high vacuum for 24 h to give 60 (1 675 g, 100%)
as a white solid which contained LiOH (0.3 eq) and was used without further
purification. '



1 p 492 156A NH QONTN) NO 435 157A NN HNN, _,)
f / y\ NO W 2007/075688 PCT/ US2006/ 048440 78 O 502
wo2BBE/Nsdds F NNf~ (/| ~ [/ O CF3 Exanpl e BOT/US2006/048440

Preparation of Conpound 159A O N/ ( ~“~NH CNH

~J 5 N _Ow 159A Step 1: OO E OO/ I NH BOC 58

~. EtO/ (NN~ HD59 Di-tent-butyl dicarbonate (2.40

g, 11.0 mml) was added to a stirred solution of 10

58 (2.09 g, 8.42 mmol) in tert-butanol (80 m) at room
tenperature. The resulting mxture was heated at 60 C
for 16 h, then cooled to roomtenperature and the

79
Step 3:

Compound 60 was converted into the title compound using the procedure of
Example 1, Step 2, followed by the procedure of Example 4, Step 2. MH" 485

5 Example 131
Preparation of Compound 160A

= o)
. ‘
N
‘ N
N N NH,

N l
160A
10
Step 1
Br
MeO,C N MeO-C AN
Q.- A, — S
NHz NZ e N Br
61
15 To a stirred solution of 2,4-dibromopyridinii.1m hydrochloride (635 mg, 1.96

mmol) in 2,2,2-trifluoroethanol (5 mL) in a sealed tube, was added 4-aminobenzoic
acid methyl ester (296 mg, 1.96 mmol, 1.0 eq). The resulting reaction was heated to
110 °C and allowed to stir at this temperature for 15 h. The reaction mixture was
then was cooled to room temperature , concentrated in vacuo and the resulting

20  residue was diluted with 10% aqueous NH3 (150 mL) and DCM (150 mL) and the
mixture was transferred to a separatory funnel. The aqueous layer was extracted with
DCM (150 mL) and the combined organic phases were dried over MgSO, and
concentrated in vacuo to provide a give a white solid residue which was purified using
column chromatography (AcOEi:Hexane 0% to 50%) to provide compound 61 (308

25 mg, 51%) as a white solid. Note: The 2-isomer (72 mg, 12%) was also obtained as a
less polar compound. |
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sol vent was renoved under vacuum The residue was

purified by colum chronat ography (EtQAc: Hexanes 1:5)
wWoQo@iors6889 (2.899 g, 99% as a white foam  SPep/uR2000/048440

50 Lioi I ~)NBOC ~ N "'~ 60 15 H1 NLICOH (5.44
m, 5.44 mol, 1.30 eq) was added to a stirred

solution of 59 (1.58 g, 4.54 mml) in MeOH (20 m) at

roomtenperature. The resulting m xture was stirred
at 60 Cfor 2.5 h, then the solvent was renpved under

vacuo and the resulting I|ithium carboxylate was dried

under high vacuumfor 24 h to give 60 (1.675 g, 100%
20 as a white solid which cggtained LiOH (0.3 eq) and
was used without further purification. WO 2007/ 075688
PCT/ US2006/ 048440 79 Step 3: Conpound 60 was
converted into the title conpound using the procedure
of SHmp@ple 1, Step 2, followed by the procedure of
Exanple 4, Step 2. M# 495 5 Exanple 131 Preparation
of Conpound 160A O N N HNFi2 N 160A 10 Step 1 Br

seal ed tube, was ‘hdded 4- am nobenzoi c
61

Me02C MOZG NN Br CN Br Fi 61 "MBRGa-alirred~,

sol ution of di br onppyr i di-pium hydr ochl 03 i

ng, 1.96 molMY2IIN2.2 2 f| uor oet hanol (5 m a" “NH,
62

A bomb was charged with a solution of compound 61 (2.2 g, 7.16 mmol) in

further purification.

Step 3

— — o
| l
62 + N% L N% N7k
=N =N

N X
63

Compound 63 (prepared as describe in U.S. Patent Publication No.

agqueous concentrated ammonia (75 mL) and the resulting mixture was heated to 210
°C and allowed to stir at this temperature for 20 h. The system was cooled to room
temperature and the reaction mixture was conceritrated in vacuo to provide the title
compound (2.3 g) in vacuo as a white solid which was used in the next step without

2004/0097483) was reacted with compound 62 using the method set forth in Example
1, step 2 to obtain the title compound. MH" 491 |

Using procedures described above the following compounds were prepared:

2

Example # Structure

(M+H)"
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acid nethyl ester (296 ng, 1.96 mvol, 1.0 eq). The
resulting reaction was heated to 110 C and allowed to
wetbo7/asesshi s tenperature for 15 h. The reacti ®OT/US2006/048440

m xture was then was cooled to roomtenperature ,
concentrated in vacuo and the resulting 20 resi due was
diluted with 10% aqueous NH3 (150 nl-) and DCM (150
m.) and the mxture was transferred to a separatory
funnel . The aqueous |ayer was extracted with DCM (150
m -) and the conbi ned organi c phases were dried over
MySO04 and concentrated in vacuo to provide a give a
white solid residue which wag purified using colum
chr onmat ogr aphy (AcCEt : Hexane 0% to 50% to provide

camaonund 61 LQHQ 20 Y- 51 03 as a -white-solid. I\htp

EXAMPIS & ey ( (72 mj;’ 120 wadugit 8 obtained as a |ssM*H)

poI ar congound. WO 2007/ 075688 PCIT/ US2006/ 048440

i MeQ2C \ / BN HANAD D, H-N/ 61 62 Abon‘o"431
%arged withia $ i pourhd (2.2 g,
7.16 mmol )| in aquus oheent r ated ™™g NHZS L) Jand

t he resul tji ng mxtureN'\Lvas heated to"210 C and aIIo d
to stir atj] this ,tenpera‘fure for 20 h. The system
cooled tolroom tenperature and the reaction m'xtur(L

was concentrated in vacuo to provide the title 10
compound (2.3 g) in vacuo as a white solid which was
used in the next step without further purification.
Step 3/NNH/NN/ / N 6§—é-"1949p§ZNHNm i NN 15
63 Conpound 63 (prepét,ReamtaeBiadingeAdsayl. S. Pat ent

Publ jcation No. 2004/0097483) was reacted with )
i todzeus e, P ecarierton (eerperien was i iotrain.

conp
AR S 15 RPN S

'"\kﬁ*é 288 4puman: emEWEQW‘Ij'éeW cslig.ucture ( I\/H—I)

The animals weighed 400-600 g. The brain tissue was homogenized with a
solution of 50 mM Tris, pH 7.5. The final concentration of tissue in the
homogenization buffer was 10% wiv. The homogenates were centrifuged at 1,000 x g
for 10 min. in order to remove clumbs of tissue and debris. The resulting supernatants
were then centrifuged at 50,000 x g for 20 min. in order 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/mil with
0.1% DMSO. Membranes were then added (400 pg of protein, 5 pg in the case of
recombinant human receptor) to the reaction tubes. The reaction was started by the

addition of 3 nM [3H]R-oc-'methyl histamine (8.8 Ci/mmol) or 3 nM [BH]N*-methyl
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 scintilfation spectrometry.
Al incubations were performed in duplicate and the standard errar 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 K; (nMi.
Compounds of formula (1) have a K; within the range of about 3 to about
600 nM at the recombinant human Hs receptor and from about 2 nM to about 2000
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WD 2007/ 075688 PCT/ US2006/ 048440 81 Exanple #
Structure (MtH) 161A N 431 \H NH2 N., O Exanple 32
wolRedaosgegor Bi ndi ng Assam 5 The source of thepHB/US2006/048440
receptors in this experinment was guinea pig brain.
Alternatively, the source of H3 receptors was
reconbi nant human receptor, expressed in HEK-293
(human enbryoni c ki dney) cells. The ani mal s wei ghed
400-600 g. The brain tissue was honogeni zed with a
solution of 50 MM Tris, pH 7.5. The final
concentration of tissue in the 10 honobgeni zati on
buffer was 10% w' v. The homggenates were centrifuged
at 1,000 x g for 10 min. in order to renove clunps of

N RERCafitr PR o 2R og e GPesiBEETEREbR ¥aS atg of 3 nu
the wﬁmhhahh@mnbemﬁer assayi ehd\bm eompruNg@f Exdnphe éé has a Ki of
ff 50, 000 f 20 mn.
zﬁM'Tﬁ?hé gHm%%gﬂg%geg)s&%sgvfrg;eg and st)(;rgd gtr -70?:1 "
untll needed. 15 Al conpounds to be tested were

di ssol ved in DVBO and t hernggdihstkess i nto the binding
buffer (50 m\/lCTI‘I S, pH 7. hw—ﬂﬁsuc That the fi naI o
6 1% B A 2 ) s

Wer @Lebhﬁﬂ:o%ctﬂ%ﬂle (é’dwoapm wheks @t 3@@ p@clﬁébédﬁréﬂhﬂﬁ@&&:kson
recaonbi nant hunan rece&t or) .to the reaction tub

LabREath B B ST MA R e BNt Hd 1o AN Sapes & kP 2C on a 12:12
hrﬂn%hﬂ/dlf\ré!rﬂ d]?t&}]el]yrhé'loi‘tﬁéa@?d! ‘ﬁﬂuc:(eS(Ng a@o&déff@ |a|);i nﬁmls&rBMatThlaz%le

, - | STam ne 10140) andg. Cco I N .
Desyave (R iilka 3 S 2s8eriee dally et oo sptirdr il Bty teihtrol mice
(Nse¢ppwateddiminsterrtbezhideldrgy mahckyddilly [for fatir days.aBdtht dentrol and
BB e oAy ol 4208 BOUBo o Shd BESTRANIALES food

uan SCln I Oon Spec
intake ware dboioned daty. eTb% pﬁmmh-wtlgn Y et aaip emqie ood intake

wat! AIEREEEHY %mw@ﬁn@{wéréa%sn wdigh g]aQr%m@(m@@ Hﬂgi‘ée in the

that i nhibited nore than 70% of the specific bindin
tregtedmiceif Higdpeiease |"b‘é(ﬁ!9"tt gatmand &E‘%’p’(’&}k%r@e capr a? ee.
d| I uted to determine a Ki (nM. Conpounds of formula
K: wthin the.ran of about 3 about .. .
Sob ARG Srhivsthe SHBelsa MRS lssMRaubgs o Sl BVBhtiap on diet-
indunedtobiesitMin micdk oGobrnipodd\WDn2EE/dore888nd to the compound

nuﬁ%&ﬁ{? é&\éﬁé@,@s %%éﬂ% the guinea pig brain

receptor he conpaoun anple 59 has a K; of 3 nM

Table 1
Compound No. | Weight Gain | Food intake
Inhibition (%) | Inhibition
(%)
57A 17.0 25
59A 21.0 1.1
160A 33.0 : 18.3

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 asbects of the
invention and any embodiments that are functionally equivalent are within the scope



t he reconbi nant human receptor assay, and the conpound
of Exanple 54 has a K, of 2 nMin the guinea pig
woeasepsgssassay. 5 Exanple 33 Effects of the Ceopaispeis/048440
of the Invention on D et-Induced Qhesity in Mce Lean
mce (nmale, approx. 5 weeks of age, purchased from The
Jackson Laboratory, Bar Harbor, ME) were maintained
in individual cages at 22 Con a 12:12 hr light/dark
cycle. The "treated" mce (N=12) were adm nistered a
Thi azol e 10 Derivative (10 ng/ kg) by gavage once daily
for four consecutive days. Control mce (N=12) were
adm ni stered vehicle only, qure daily for four days.
Both control and treated mce were fed a high-fat

iet. framd to. 4 an wei ght and f.00 I nt.ak
of kG Aoty My oulioa Bt S The bR i ptdiBSo tose
shevy hod gesaribed hémin willhedome apgareat touthase dgkigd in the relevant art
[ ' - [ [ j i nt ake
A ERP e e o iiRo o) LoPR e BRbE AR oot
and Aoomhaiaikeferenaaschavgrhaes citede the emtitg| disalosyiteswef which have
bédifingbfpfbtedHerkl iHIhéRbhN@LESOMPOUNdS of the invention
. on diet- induced obesity in'm ce. Conpound nunbers
correspond to the conmpound nunbering set forth in the
specification. 20 Table |I Conpound No. Wi ght Gain
Food intake Inhibition (%9 Inhibition (lo) 57A 17.0
2.5 B59A 21.0 1.1 160A 33.0 18.3 25 The present
invention is not to be limted in scope by the
specific enbodi nents disclosed in the exanpl es which
are intended as illustrations of a few aspects of the
i nvention and any enbodi nents that are functionally
equi valent are within the scope WD 2007/ 075688
PCT/ US2006/ 048440 83 of this invention. |ndeed,
various nodifications of the invention in addition to
those shown and described herein will becone apparent
to those skilled in the relevant art and are intended
to fall within the scope of the appended clains. A
nunber of references have been cited, the entire
di scl osures of which have



5 been incorporated herein in their entirety. WO

2007/ 075688 PCT/ US2006/ 048440 84 WHAT IS CLAI MED: 1.
wo 200mpsised represented by the structural formeCaus2006/048440

RLIiX-IML" (%1 2__ Y /UAW\N-Mp NR2 .~Z°. (Raat (R

)b Rs 5 (1) or a pharmaceutically acceptable salt

t hereof, wherein: ais 0, 1 or 2; bisO, 1,2,30r4; 10

U and Ware each CH, or one of Uand Wis CH and the

other is Ny M, M, n, p, Xand Y are as defined in

(a), (b) or (¢): R I (a) M is M is N nislor2

pi sO, 1or2; 15 Xis a bond, al kyl ene, al kenyl ene,

-O-, -C(RB)(R9)-, -C(=N@g10)-,

-C(=N-OR1))-CH(R")-, -CH(R11)-C(N-OR10)-, -0-,

W 81._ N(R”2)CH2 -N(R12)-, -NHC(O -, -OCH2-,
- ; -, =S, -S(O) or -S(0)2-; and Y is
-, -(CH2) 2-, --C(—O)- -C(=NOR13)-, -S-, -S(O- or

1-502% com@l@}mwep@swﬁa@i bypthiesstructural f@rmplqou s 1or 2; X
is a bond, alkylene, alkenylene, -C(O-, -NHC(O) -,
-0C( O - -S(O) p;xxwﬁ 3—ard YU CH2 - (CH2) 2-,

.q=0-, -S, -®O 55 (8 MLis NM is
CH nis |l or 2 pISG{G;/ 2;\\ P
(R)a' (Rq)bl
RS

0]

or a pharmaceutically acceptable salt thereof, wherein:
ais0,1or2;
bis0,1,2,30r4;
U and W are each CH, or one of U and W is CH and the other is N:
M', M2, n, p, X and Y are as defined in (a), (b) or (c):
3- c-é

(@) M1IS o

MZis N

nistor2;pis0,1or2;

X is a bond, alkylene, alkenylene, -C(O)-, -C(R®)(R%)-, -C(=N-OR"°)-,
-C(=N-OR™)-CH(R"")-, -CH(R"")-C(N-OR'%)-, -O-, -CH,N(R?)-, -N(R'%)CH,-,
-N(R"?)-, -NHC(O)-, -OCHz-, -CH,0-, -CH(OH)-, -S-, -8(Q)- or =S§(O)z-: and

Y is —CHz-, -(CHz)z~, ~C(=0)-, -C(=NOR")-, -S-, -§(0)- or -SO,-:

(b) M'isN

M?is N;

nis2; pis 1or2;

Xis a bond, alkylene, alkenylene, -C(O)-, -NHC(O)- -OC(0)-, -S(0)- or
-S5(0)2-; and ‘

Y is ~CHjz-, -(CHz)2-, —C(=0)-, -S-, -S(0O)- or ~SO»-;

(c) M'isN

M? is CH;

nistor2;pis0, 1or2;

X is a bond, alkylene, alkenylene, -C(O)-, -NHC(O)-, -OC(O)-, -S(O)- or
-5(0).-; and

Y is =O-, -CHa-, -(CHy)2-, —C(=0)-, -C(=NOR"3)-, -8-, -S(0)- or —SO,-;
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X is a bond, alkylene, alkenylene, -C(O) - -NHC(O)

-0C(O-, -S(O- or -5(0)2-; and 30Y|s-0- -
Wo(zmy%ss -¢(=0) -, -C(=NOR 13)_, -S-, -5(O- eCTmsmﬁ/msuo

WO 2007/ 075688 PCT/ US2006/ 048440 85 Z is a bond,

- CH(R14) - (R14a- (C1- C4) al kyl ene) - or

-CH(R14) - CH( R14b) =CH( R14b) - (Rl4a-(C 1-C2)al kyl ene) -

Rl is R15-al kyl, R15-cycloal kyl, Rl15-aryl,

R15-aryl al kyl , R15-(6-nenbered heteroaryl),

R15- (6- nenbered heteroaryl)al kyl, R15-(5-nmenbered

heteroaryl), R15-(5- 5 nenbered heteroaryl)al kyl,

R15- het er ocycl oal kyl, di phergel net hyl, Rl5a Rl5a | Rl5a

N"RL N N'N R17N)LN- R17- NR17NAN-16I62N/

b 21 4 R USRS P e SRR e

(ROYP- (m1m:2t)alag|enemom and ML is X is a bond or alkylene;

1t PRI SEU ARG OBV Ga R 3 e mempgred
he(beroiaryl)z R'3(@membeke m@tea:arw)awdk‘ss(ﬁ mbﬁlbeﬁ?e@heﬂer@éryl) R'°-(5-

5 mépgied ?Qeﬁé@a**?ﬁ hgteﬁa%vcﬁ@%ﬁ ) ?nv el

. : hal o, al kyl,
hal oal kyl, -OH, al koxy and -CN; each R4 i 8 _
i nde 1e;,gdent |y 3&l ect ed from t he roup consi Stl ng of H, Q

al ky % al koxy F1al o, - CI:FS

-s% %)2 '819;9)@7' hal 03] k FI%S N
R2Z-cy}! oal R21- pet | O R20
P @;’:ge@q 9% @5

(Rambon’ a(f*éeﬁmand ’X('ﬁs)ka Hond ®rkal kyl dRENRE cafl al &l
be R21-cycl oal kyl, R21l-aryl, R21-heteroaryl, R

- NHC( O R7, g_cié

provided that when R is attached to X by a nitrogen atom and M'is W~ Xis a
bond or alkylene; and provided that when R is attached to X by a nitrogen atom and
M'is N, X is (CHa)z.6;

kis0,1,2,30r4,

k1is 0, 1, 2 or 3;

k2is 0, 1 or 2;

QisOorS;

R?is R'-alkyl, R'®-alkenyl, R™-aryl, R"%-arylalkyl, R'"®-heteroaryl, R"5-
heteroarylalkyl, R'e- -cycloalkyl or R’ —heterocycloalkyl

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

each R?is independently selected from the group consisting of H, alkyl, -OH,
alkoxy, halo, -CF3, -OCF3, -NOjz, -COzR"™, -N(R"®),, CON(R19)2. -NHC(O)R'®, -
NHSO:R', -SO.N(R'®); and -CN;

R%is H, alkyl, haloalkyl, R*-cycloalkyl, R%'-aryl, R*'-heteroaryl or -C(O)R>;

R®is H or alkyl; and when R’ is attached to X by a carbon atom and X is a
bond or alkylene, R® can also be R*'-cycloalkyl, R*'-aryl, R*'-heteroaryl, -NHC(O)R’, -
CN, hydroxyalkyl, alkoxyatkyl, ~-C(R")=N(OR"), -C(O)R” or -N(R)z;

R’ is independently selected from the group consisting of H and alkyl;
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25 CN, hydroxyal kyl, al koxyal kyl, -C(R7)=NOR7),
-C(OR7 or -N(R7)2; R7 is independently selected from
woheo7grsesp consi sting of H and al kyl; WO 2007/ @Z9888006/048440
PCT/ US2006/ 048440 86 R8 and R9, together with the
carbon to which they are attached, forma 3- to 7-
menbered carbocyclic ring optionally substituted with
1 or 2 substituents independently selected fromthe
group consisting of hal o, alkyl and hal oal kyl; or R8
and R9, together wth the carbon to which they are
attached, forma 3- to 7-nenbered 5 heterocyclic ring
conprising 2 to 6 carbon atggs and 1 or 2 heteroatons
independently selected fromthe group consisting of O,

“o & ash B neRer Bant Rbfal By 1% 4y dcRed’form a 3-to 7-
merpbem'dad:dzdoosmmtnrtgmm@nauy shbdlitated2vigubor Rtaudbstitients
S SRS o o
and@2 1ogelhawnh$h¢1camowp wrhen\ tyiae atikeheds prm a 3- to 7-membered

he%ﬁgalcqr&f&%ﬁb T.&Réf%fé &’é}bbﬁlat?:ﬁg%ndhﬁ&eé PRYSbaRIkY !

IS H or

'”qemfé'ﬁ’@ﬁﬂéﬁﬁle)‘ﬂt%ff@@ttba gﬂ'(pww@stg}g)gfpocgrmdsm‘ Apvistedihat there is
noa—LCBéCb- -S@'J?&F-fb S 'B%?ada{w}‘)leréhﬁ‘ga%etﬁﬁic%lﬂﬂﬁrﬂ) is éﬁt»o%b'ﬂy substituted

wn@lhor gasllqkb%g nq)%n%yqe?eé/@gf% Rﬁ-% g?rgtugrcons}étmg of halo, alkyl
andUizsodalkyerarR m@ﬁ%t@nméryama?ei ed fromEhe gr oup
con 151 21
i3 By, releaiOh ekl B sBtlernat ok Hopation R
hetﬁa'bey@aalyvl ordRiearylalkyOOF3, - OCHF2, - NC2, " ON and

-N( 11 @H&%: Ab is H fluoro, alkyl or haloal kyl;
&1 ) 2, @ 4 substituents independently

sel @c? eﬁj'nﬂﬁaﬁwwlymed SO the 9oy pcﬁonﬁist'ﬁawé H, Al -CH2CFs,
2h-@|rﬂdd@’k2‘—hé%‘ro jkoxy, al kyl thi %2 R21- I(:ylclkolal kyl,
t r ar a ,
F{:gf": géw ?’al%){‘%é{gr%g’ ‘{ﬂ | Byperoaryly oxz, - OCF3,
Q:HFZJS HSERS| or- ilBalkylC02R12, C( O R20, - N(R12) 2,
OOEQRJ_%)%O ﬁNEth%eﬂt% in ee?ﬂen'g I%btecﬁ%m(tﬁeggﬁgggnsnstmg of

acen
H mqmga;memalaansyn B beclaalkyl aheemycmatw R*'-aryl, R*'-

B i DT e PR

R2131et'§r"6 ro, gt ¥yl al kyl , R21-aryl oxy,
CIZR’%F is %Fs?or 4-Nb@ﬁ%t@fndeﬁ@ﬁ&ent@ﬂsé?&@ed&'rom the group

ool FERSBLE S, S50 S A P R o e,
R*'-heterocycloalkyl, R%'-aryl, R*'-arylalkyl, R*"-heteroaryl, R¥'-heteroarylalkyl, aryloxy,
-OCF3, ~OCHF3, -SCF3, -NO3, -COzR", -C(O)R?, -N(R"?)3, -CON(R'?);, -NHC(O)R"?,
-NHSO:R'?, -SO2N(R'%); and ~CN;; or two R'® substituents on adjacent ring carbon
atoms together are -O-CH-O-; ' ‘

RS2 is H, alkyl, haloalkyl, alkoxy, alkylthio, R*'-cycloalkyi, R*'-heterocycloalkyl,
R*'-aryl, R¥'-arylalkyl, R*'-heteroaryl, R*'-heteroarylalkyl, R*'-aryloxy, -OCF;, -OCHF3,
-N(R™), or -SCF3; | |

R is independently selected from the group consisting of alkyl, halogen,

- haloalkyl and'alkenyl;
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hal oal kyl and al kenyl; WD 2007/ 075688
PCT/ US2006/ 048440 87 R17 is H, alkyl,
wopd7aryds€2- C6) al kyl -, hal oal kyl -, hal oal koxyaPkylus$2006/048440
al koxyal kyl -, R21-aryl, R21-aryl al kyl -,
R21- heteroaryl, R21-heteroaryl al kyl -, R21-cycl oal kyl
or R29- cycl oal kyl al kyl, or R21-heterocycl oal kyl al kyl ;
R18 is 1, 2 or 3 substituents independently sel ected
fromthe group consisting of 5 H, halo, alkyl,
hal oal kyl, -OH, al koxy, R21l-aryl, RV1-aryl oxy, -OCF3,
-OCHF2, -NO2, -CO2R19, -N(R19)2, -CON(R 9)2,
-NHC( O R19, - NHSO2R19, -SO2NCR19)2 and -CN, R19 is
i ndependent |y sel ect ed from he group consi sting of H,
al k}é\c “hal oal k}_/,l ., R2l-ary R21- het er oary
y 8 eyl Nyd@xp{Ce- %?@Vbc%%'&y'kwalomﬁwﬁ R{Koxyalkyl-,

RzRaﬂw?R?’La ralmlméh@fee@é szhétet}@g f k;}lStRﬁ )-cyclBEIk$ or R*'-

i J ected fromthe group

oyl ‘EV'?&‘WE 3?1 'QF ‘Pa' aﬁ’%l al koxy, -CF3, -N(RL1)2
andRr %llskylzaﬁeB N@Bﬁt)tﬁent& inddyeerniemig eBkcedd SO tAeXgroup consisting of

h 21 Th d
. HHE r%"&w hinky By SR8, et et solasnn,
-CORRD) -NERIDH2OBI(R P RLNHE( <B|)F@P AHSORY, -SoeN@ETpan-CN;

f gh The

22 R afsg}l&?pé(\‘fkfén%/%egﬁ]aﬂ fr8m @r‘%rg&pg %ﬂshr@o?fé IFIX' haloalkyl,

R BWﬂ)o‘&nd"'QiﬁrQﬁf!drﬁl 1cqu%héuan\dm theterogpelpalkyl; R6 is H,
'N"ﬁ@@)s@kylolkm'%%r)ﬂ“ﬂﬂﬁe%r&lsa% kyl . 25 7 The

n&gund f% gn reknnis 2, a and b
ar eNealshl - 053 U Sat'tU%"tﬁg%eq%wgnt'Wse@cte@(f@m theglioyp pansisting of
H, alkighmaio, Gatkddye -CRyPRIRY).aindClaftyie de-N(RERLIi n R2 is a 5-
or 6-nenbered R1B-heteroaryl or a 4, 5 or 6-nenbered
R18- het erocycl oal kyl. 30 9. A corrpound of claim$8
2. wheTbe roRPpaundsdloainet] Wheygint hathdy ang WameiGH.i ng of
R18- pyridyl, R18-pyrimdyl, R18-pyradazinyl,
R18- tetrahydropyranyl R18-azeti dinyl, R18 WO
3. 2007"® POBBRUPETT GEIMOG MR BHOX I8 S bppd, -AC(O)- or —C(=N-
%Sahalvmgww%gq@@kﬁw is 1 or 2 substituents
i ndependently selected “fromthe group consisting of
H, -CH3, -NH2 and -NHCH3. 10. A conpound of claim9
4. WheTiee BofPpound Df afEiMol, Hdrdil Y i-erbpace@yol yl,  2-

5. The compound of claim 1, wherein Z is a bond.
T
§-c-8
6. The compound of claim 1, wherein M'is  «i~» *, wherein R®is H, -NHC(O)R?

.or -N(R")> and R" is alkyl.

7. The compound of claim 1, whereinnis 2, pis 1, a and b are each 0, X is a
single bond, Y is —C(O)-, and Z is a bond.

8. The compound of claim 1, wherein R? is a 5- or 6-membered R'®-heteroaryl or
a 4, 5 or 6-membered R'%-heterocycioalkyl.

g, A compound of claim 8 wherein R? is selected from the group consisting of R18.
pyridyl, R"®-pyrimidyl, R*®-pyradazinyl, R'"®-tetrahydropyranyl, R"®-azetidinyl, R"®-
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tetrahydropyranyl. 11. The conpound of claim1,
wohermi7ees® i s R15-aryl, R15-(6-nmenbered het er earyis006/048440

Rl1115a Rl15a R15a NN N N-2 NKkN-~ ~ NQ ZN (R16)k a

(R16) k~ or (R16)k2 10 12. A conpound of claim 11

wherein RL is R15-phenyl or R15-pyridyl, and R15 is 1

to 4 substituents independently selected fromthe

group consisting of H halo, alkyl, haloalkyl and

-CN. 13. The conpound of claim1, wherein Rl is 'Rl5a

R 116a R15aS N'N-~ N,~/N "~ NN-2 4N dlIA 00 15 (R16)k

, (RI6)k/ (R )k2 wherein Rlgg is Cl1-C3 al kyl,

hal o( C1- C3) al kyl , Cl G3 al koxy, CI1-C3 al kylthio,
ox?R%og]\élBagnﬁquéﬁ h(?azo 'u d?ﬁt’f rT|]sﬁ2 ?gt}étgﬁjé@fssfrﬁ&é&een@e%tly selected
froatheagiopip, con@tSlﬁBg Qirh-u -QHak NWd(-ZNmCé'iaeach

i ndependently 0, 1 or 2. 20 14 A compound of claim 13

wherein R is R 15a "Gk, N (R16) k( WO
102007 GFBBESNPCf tioEn SoBNEEEURDIS %gwmpwwl.cawmg oxazolyl, 2-
an{lﬁatl{@i@wmme%T—ggetﬁM )&Ytet Sirkat hi o,

1- phenyl pyri ISl or 2 substituents

I ndependent |y sel ect ed from H hal o, al kyl and

11hal rakkadmpand ofkdaing 1 Owhéreln RS isl &5 Ayt Wﬁq&nﬂeﬁbered heteroaryl),

claim14 wherein RL is Rl 53, NN~ (RL16) k|l wherein

Rl5a i s - C2F5, -CR3® c2H5- &, CH3-O, 2ips, CH3-S-,

R21- phenyl or RZ'J,;«K_B N ’N_g N7 N __g

) @ o Gy

RO R (R
12. A compound of claim 11 wherein R' is R'®-phenyt or R*-pyridyl, and R*®is 1 to
4 substituents independently selected from the group consisting of H, halo, alkyl,

haloalkyl and —CN.

13.  The compound of claim 1, wherein R' is

R15a R15a R1Sa
_3 N)\ N-g
\®/ /
(R*G)k ’ (Rw)m R"‘) ,

wherein R'*? is C4-C3 alkyl, halo(C;-Ca)alkyl, C4-Cs alkoxy, C1-Cs alkylthio, R*'-phenyl
or Rz'-pyridyl; R?' is 1-3 substituents independently selected from H, halo, alkyl,
haloalkyl, -OCF3, and Kk, k1 and k2 are each independently 0, 1 or 2.

14. A compound of claim 13 wherein R? is
R‘lSa



pyridyl; R21 is 1 or 2 substituents independently
selected fromH F, d, -CH3, and - CF3; and k1l is O
wonrod7/asds RL6, when present, is F, G or -CF3. pt®/ubB006/048440
The conpound of claim3, wherein X is -C(=NOCH3)-.

17. A conmpound having the structure: OO N ( ~/ / N
\OCOO NNHNHH15 0o N/ N CL1C ~.~\ ~ NHHHN
Ox ?NCONCJH CGNHNF ~ Ovw W 2007/ 075688

PCT/ US2006/ 048440 90 HNOH F > N ( \ NN\ NNt CN

~ I (N NOCHZCF3 000 : IN) NI \ /~ 1IN |'~
~IN\V / NN/ I{ \-\JHNN H OOHI N\ / NHNN

\ NN~/ ~  \ NN/ N\ 89 ‘

wherein R is (C1-Ca)alkyl, C1-C3 alkoxy, C+-Cs alkylthio, R*'-phenyl or R®'-pyridy!;
R?' is 1 or 2 substituents independently selected from H, halo, alkyl and haloalkyl; and
k1is O or 1.

5 15, A compound of claim 14 wherein R’ is
R15s ‘

Ni\N—g

N
<R‘6>ﬁ.\’ =7 | ,
wherein R'® is —C,Fs, -CF3, CzH5-O-, CH3-O-, CaHs-S-, CHg-S-, R*'-phenyl or R*'-
pyridyi; R¥is1or2 substituents independently selected from H, F, Cl, -CHs, and —
CF,; and k1 is 0 or 1 and R'®, when present, is F, Cl or —CF3.
10
16.  The compound of claim 3, wherein X is —C(=N-OCHz)-.

17. A campound having the structure:

o O
H '

HaN

15
o K i~
NS N N
{ H o H
, HoN



10

Ny HI/ OH I/ OO NONNN \ NI / \ NH2ZN N F
NIJN\N / NO~~ I / ~I NN H N NHN-~JtNy 10
wO 2005/076d88 ' ~~~ O Nu (N 1/ NN NHNHp tl N pOT@IS2006/048440

WO 2007/ 075688 PCT/ US2006/ 048440 91 or a
pharmaceutically acceptable salt thereof. 18. A
phar maceuti cal conposition conprising an effective
anount of at | east one conpound of claim1l and a
phar maceutically acceptable carrier. 5 19. The
conposition of claim 18 further conprising an
effective anount of at |east one H, receptor
antagoni st. 20. The conposighi on of claim 18 further
conprising an effective anount of at |east 10 one
ot her conpound useful for trea ng obesity, an
obesi ty-related disorder, neta c syndrone or a
coghition geficit dlsorder 2@4 The co 05|
Tl i mP20 whef efn t -th

or A obes

di der_or_netabolic syndrone |s s ected
’ CH F3

o)
. O
5 LD 70*(1 Z
- N N
OCN;/‘N)L’? Q L"c/@ " &’/Q

posasls
@ﬂ*@@ @

q QKQ J:\) dT(\NJ\@ O

F.

TN
\\ p o .
— o
i nSeaeYe:
N ZN 7N N7 S NH
: | N B

| I
o} or N
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15 fromthe group consisting of appetite suppressants,
anti-di abetic agents, netabolic rate enhancers,
woubevesdss absor pti on i nhi bitors, HMG CoA reducPasais2006/048440
i nhibitors, substituted azetidi nones and substituted
(3-lactam sterol absorption inhibitors, and the other
conpound useful for treating a cognition deficit
di sorder is selected fromthe group consisting of
at onoxeti ne, dexnet hyl pheni date, ol anzapi ne,
ri speridone, 20 aripiprazole, donepezil,
hept yl physostigm ne, tacrine, rivastigm ne and
gal antam ne. 22. The conpegition of claim 21, wherein
the at least one other conpound is an appetite
ressant. 25 23. gsition of claim 20,
or W\H‘égé“?f‘et‘ﬁ‘ga%\\( a?‘@fé?b%ﬁgﬁgb?nﬁgpjf conpound useful for
treating obesi ty, an obesity-rel ated disorder or .
met abolic s t
7' £ PRbiaS iRk aTEAPRGbp st drede AERARSfdifBist one
conspaund &f ¢laina 1 aahp phauhadeuticaiyhaaceptage mmer he
conposi tion of claim22, further conprising at |east
one HVG CoA reductase inhibitor. WO 2007/075688
19.PCTThéS0006P6iien 46 clagn 1BFurtaeCeBRHSISN AN IQAIVE I Nyt at least
e st one HMG CoA reductase inhibitor
oné’\n F@#ibt{;ﬂ%nt??gl’%@?he group consisting of |ovastatin,
SI nvastatin, pravastatin, atorvastatin, fluvastatin,

20.1 eS“FW@ééﬁﬂpb@atuoﬁQﬁ lclé&\ﬁhﬂ fiubthef b&mﬁha‘hgmra@ftﬂectlve amount of at least

avastatin e co 03|t|
ondpiSRE PR e tor RS 7 g8kl bisorgr, metaboli
syrﬁmpelcsesc@gnnmuaﬁoltrdus@aerA met hod for treating
al l ergy, an allergy-induced airway response,
congestion, hypotension, a cardiovascul ar di sease, a
21.di sBee composition gstaimiat wheiainthe aideest anp other compound useful

for E’%Qﬁﬁ%@bbﬁlﬂ %n@bésﬂ? r8Rfdd QisBiRs or 'ﬁﬁétabbﬁ?&&yndrome is selected
gqe(sstrm ntestinal ty gc i g metabolic
ffO@é emmcgms«ﬁw @fa%ﬁ it PURRERSRNE r A %&faﬁgﬁr
raté%éﬁﬁéﬁéﬁ?s dmbmagt arbsoaﬁncnbmimwfs ner{nm-edAdeancmee infsibitors,
sl eepin i sorder or ractivi
subUipa PRUDa0ES oty Y BRotec Pl PPEp U dapitprs. and the
othel‘ cHﬂrﬂbahB %sbful @orﬂﬁédtﬁgta chdrdtioretibficlt disoytards sglected from the

oS BIED By LI5Sl e,

anmbmtheZ&onhaeal rmeptm)rtytseallgm@el. tadrie, givastigmine and galantamine.
al | ergy-induced airway response, nasal congestlon
met abol i ¢ syndronme, obesity, an obesity-related

22.di sBihelePmpesitign s Gisimi 2h wherein the @tdepsiane athergempound is an

app@itdedpbsshheating allergy, an aIIergy i nduced alrmay
response or congestion

23. The composition of claim 20, wherein the at least one other compound useful
for treating obesity, an obesity-related disorder or metabolic syndrome is rimonabant.

24. The composition of claim 18, wherein the at least one compound of claim 1 is a

compound of claim 17.

25. The composition of claim'22, further comprising at least one HMG-CoA
reductase inhibitor. '
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in a patient, conprising admnistering to the patient
an effective anount of at |east one conpound of claim
wo 2e0mh7se38ef f ecti ve anobunt of an H, receptor PCT/US2006/048440
antagonist. 31. A nethod for treating obesity, an
obesity-related di sorder, netabolic syndrome 25 or a
cognition deficit disorder in a patient, conprising
adm nistering to the patient an effective anmount of
at | east one conmpound of claim1l and an effective
anmount of at | east one other conpound useful for
treating obesity, an obesity-related disorder,
nmet abol i ¢ syndrone or a cogpghtion deficit disorder. 30
32. The nethod of claim 31, wherein the at | east one

t ti ) ity,
g ST A
inrglitards edlek:t&ﬁﬁromndhglgbmp coistirgf ofMgvadtatmp RsinvhStatin, pravastatin,
atotVBALES SfﬂNa%tatﬁeL@%ﬁQ)a' &tlb\%t:eeﬁ%;yagggggéstgp 5 and plgavagtatm

absor pt'i on ors
PCT/U82006/048440 93 33. The nethod of claim 32,

27"‘? errfb r&o%s@m%ﬁ Jlgin'?gg %ﬁé%g-ﬂ thes %rlgasctecj» f?@s fCO A reductase

group_consistin cannha recep

‘”h§HF5§8HF§F§SdW“Vﬁ#@F%e agoni sts, Neuropeptide Y
antagonlsts nmet abot ropi ¢ gl utanate subtype 5 receptor
nel anj n-concentrati ng hornone receptor

gant st S
8. nt % Sf’or ﬁ@p%e@rpyﬂar} alrgydnduggsisyay response, congestion,
hyWenﬂ;lom a capdiakesculdtidddaRbsa dryaRbUTitRe YashsPRdtinal tract,

hvﬂ‘ﬁ“*#‘*‘ s MBI REANG) PR, BPSTBRr i gndieiblestina tract,
aci m ssiceetion cafg ﬁ.gasyomsestmahtraanhmgamm syndoormieSbasity, an obesity-
relét%@ i Rles %M@ﬁné RERBLS 'ﬁg %gp%é&éé%{n? g o t'ﬂe%e&trav | pgrvous

oni st s, [ 1 ary neur otr ctor der
Sysc‘ r é&PQ”WBﬁ&ﬁﬂCHé“%ém @k@lgrﬂn%im@pgtnemothe method comprising

ad@inigtedey fo tHegaten bndsrektidd BRicting of bPRIZSAIRS &
phyt ophar m conpound 57; the Metabolic rate eﬁﬂ?ag’”d of claim 1.

are selected fromthe group consisting of acetyl-CoA
29.earDuox yricdised 2f Clalmh QBtWh@re;rbmbar@irngﬂg F&H &n é%rggfn‘i’duc%d airway

t yce [t ransferase inh
resBAfGY, Halal Eo Ry Fel thae Ao ctiHeis 2 PBpabeelated disorder
or a pphgnitiervdeficit disprdsird hor none 0 agoni sts; uncoupl i ng
protein activators, acyl-estrogens; 15 glucocorticoid
antagonlsts 11-beta hydroxyl steroid dehydrogenase
30.¢ y fs Metheghfor; trenting allesdia spcBierainingiuced @way regponiss er congestion

in aAputicdi, Gﬁfrﬂﬁﬂ:sn@éddﬁfﬁwuh $6tHe SQ(@:RLSH?féﬁe& ({é arﬁ&?nt of at least

one BT her SRR %nggg@%v%fsmsgﬁ& &7 Fh gpegPlaEpRiagonist
transporter inhibitors, dicarboxylate transporter
| n ansport er ors and )
31. I)l hL‘g?%oS orrg r?‘é‘hgg{%&etsft rﬁ%%ﬁny-re% g ﬁjlsora%r RStaBefigyndrome
or acq:(mqﬁmdem@pnder Irea petiguty ndmpsisingl adrainigte dad tm(me patient an
effe@B@S bibuRt of Qﬁ%@?@éﬁff%ﬁggﬁﬁf bl%uﬁql %ﬁ&{! Sg dfedd Bfount of at

qroup consisting o
least one other compound useful for treating obes&ty an obesnty-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.
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(pheny(ethynyl) pyri di ne,
3[(2-nmethyl -1, 4-t hi azol -4-yl)ethynyl ] pyri di ne,
wORb@Enosas- | I, Mc4r agoni sts, dexfenfl uranm neCT/US2006/048440
fl uoxetine, paroxetine, fenfluramne, fluvoxam ne, 25
sertaline, impramne, desipram ne, talsupram
nom fensine, leptin or derivatives thereof;
nal mef ene, 3-net hoxy-nal trexone, nal oxone, nalterxone,
but abi ndi de, axoki ne, sibutram ne, topiramate,
phyt ophar m conpound 57, Cerul enin, theophylline,
pentoxi fylline, zaprinast, sildenafil, anrinone,
m | rinone, cilostam de, robbpranl cilomlast,
phyt ani ¢ aci d,
4-1(E)-2-(5, 6,7, 8-tetranet hyl - 2- napht hal enyl )-1 30
prope nyl]benzoic acid, retinoic acid, oleoyl-estrone,
33.0r |T*I%,[ Rlethdd BB&1ai B2, wh&bﬂ@hﬁ&é@étmbﬂbwmssémmwlébted form
[

d hyl unmbel |
trc BT ORI B oS BR3P L w (EBF aorists.

Ne%?égtudb ‘Y%té@cﬁmﬁt@ndwelt@ﬁttdp;é giutdmaiet subgymehBsecgptor antagonists,
melanigy- ﬁgrg:fcnt lgg&\%rﬁﬁph% r%' %@I‘gé l%pﬁ "ﬁ'o? c?@é ﬁqegéptor agonists,
ser6©@@iH Liptake lﬁwldmcﬁrscsérotbmmtrdaspmrs lrgeu:ltms,er@prﬁpmphnge transporter
inhi ftghc,p g&feninlas tt?cgcgn 9 & %J‘tm@f%te'noguvesqr%é%fhdﬂ)l@’aeé‘htgabﬁlsts orexin

SF U0 donepezi
antagmlylspbymbﬁlslrgﬂepﬁetm lSHbWPﬁ@ QQPW%?( |Qﬂﬁ ?@%”'”‘A a90”"519’

cud AR il 18y TS, dnd i it
alugaaans-Bieeoaiiti | GHNISt PRl FESRRYTRTRI op8ind 57 the
Me%u@ﬁermté%eaderﬂ‘dl&té@ From thesgilasibi domsisting of acetyl-CoA
carggl%gﬁ 2 hlpﬁwsgpg%?g’érétggrtgeﬁ]dree%ﬁé?c}c{ fg%&i gx:éghuacggl?lycerol
acwW@fsﬂetraséhlehlallodsewly ambsyitase mm:tqr@.rmmﬁm:&)dm‘t@fgse inhibitors,
AT ST R e A B
glu@@@rﬁMﬁd @mﬁagcenisist H6beta yurokyl steyoith éefsséir@@«maﬁef e 1 inhibitors,
mei?pg\ggb Jbﬁ{) st;tg ld%\f??rtovF 9l-EBA Rddgakald Ebm{)ounds and

astatin, resuvasta
thecmtnemtwpmﬂow 'W&?éipéﬁ ate satected frogy the SFAUR. COFISRg offlipase

lnhlmg@‘#atw a@uh%dﬂs%%rte%ﬁftﬁtbﬁs tdiarBbxyiagstrariporidiintioifors, glucose
uctase 1inhibitors conprise si rrvasttatl n. 41. The

tranenastesinhiBiPreang RNGRPT8!E RIS PRIPELPhg an

effective amount of at least 25 one anti-diabetic

aggﬁ‘é Bf‘éh%%FaF 800%(%3 Swgéegrr\]?\t-e %1)915'3}14\91 \@gﬁ.P %Ptréﬁ?ng%besity or
meﬁaﬂdhorsyhdrome isaselectsdIfiom Sengraupzeansisinganfy I"U‘é‘b@hﬁfés%‘methyl -6-
pheput}fem%%[)zpﬂﬂme. 3[(2-methyl-1,4-thiazol-4-yl)ethynyl]pyridine, Melanotan-1l,
Mc4r agonists, dexfenfluramine, fluoxetine, paroxetine, fenfluramine, fluvoxamine,
sertaline, imipramine, desipramine, talsupram, nomifensine, leptin or derivatives
thereof; nalmefene, 3-methoxy-nalirexone, 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-naphthalenyi)-1-
propenyl]benzoic acid, retinoic acid, oleoyl-estrone, orlistat, lipstatin,
tetrahydrolipstatin, teasaponin and diethylumbellifery! phosphate.
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insulin secretagogue, an anti-obesity agent, a
meglitinide, insulin or an insulin- 30 containing
woanpagsdsson. 43. A nmethod for treating di abet eeTiUs2@6/048440
patient, conprising adm nistering to the patient an
effective anount of at |east one conmpound of claiml.
WD 2007/ 075688 PCT/ US2006/ 048440 95 44. The net hod of
claim43, further conprising admnistering to the
patient an effective anmount of at |east one
anti-di abetic agent. 5 45. The nmethod of claim 44,
wherein the at | east one antidi abetic agent is
selected from a sulfonquiga an insulin sensitizer,
an a-gl ucosi dase inhibitor,”an insulin secretagogue

an anti-obesity agent, a meglitinide, insulin or
35, nsTihe methae & slaim 34 ¥hseenithe Rompgud um?ﬁﬁé f%‘f?ﬁfﬂ‘go?besﬂv or

mefdsHiid ApdroigiehmohBBadt | east one anti -diabetic agent
conprises an insulin sensitizer or a sulfonylurea. 47.

The net hod of claim46, wherein the insulin sensitizer
361 S ahé’mahaatdf\tmimm wierdi8 thd kempeuhd diseful dbrfreating a cognition

defjt cqngoﬁﬁtr R%aelp@lg Z} ﬁ%§F%{?:%qaf}sgﬁ%bgztﬁﬁt(gﬁﬁgﬁg{"9§
de;@m@dfymmammata qnahzanhe risgrepidbse naripiprieole, sioaepezjl.t o
t.h t
neb SRR BB oM BRI B B e BREL OO
| east one anti-diabetic agent. 20 50. The net hod of

37C! a*l‘g}a%?eth%%f @idimid¥e f@r‘{hér%%pr%'}?g QBHw%t@hﬁé'a‘?\ SEtive amount

is selected from a sulfonylurea,

of aldaast e pddiianal IMRBEIARAILCEH Hios t%‘r miﬁ% 4% [Rqustase inhibitor,

a sEB&HitEiatd asdtRiindHe 8Nd suBHREIdYp-REeth, stérolBBSdrptibh Gihibitor,
insulin or an insulin-containing conposition. 25 51.

The net hod of claimb50, wherein the at | east one

3gant irhdirﬁbmbbcbf@mtw WHEPEINIAS at ledsherkiatditional tbmeounds being
thod f,bl%ral m 51, wherein

- | f
ad‘?‘lr‘ﬂég'ie?l%% Fﬁg'ﬁ%g@%%%t '\?é CP’I& 'ﬁgﬂﬁeé% PVator. 30 53.

The net hod of claimb52, wherein the PPAR activator is

od t ?h@%ﬂ%ﬂqghzﬁgl}a@nﬂ%B rel-mﬁf %EHHD%‘{J oRb I-WAV% LBbA3eductase

etes’i s
mhﬁﬂ@w ors selscwgﬁrqyszo@grmmlst% ca‘sovarﬁﬁéﬂm'wasféfm

pravalidlind 3torVhgEH MhBSIBhARALGSstalin Y& dstat, ADASEBER 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 sulfonyiurea, 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.



10

15

20

25

30

56. The nethod of claim 31, wherein the treating is
for obesity. 5 57. The nethod of claim 28, wherein the
weabkod7@asdss one conpound adm nistered is a conpeUWASOI06/048440
claim17. 58. The nethod of claim 30, wherein the at
| east one conpound administered is a 10 conpound of
claim17. 59. The nethod of claim 31, wherein the at
| east one conpound admi nistered is a conpound of
claim17. 15 60. The net hod of claim 43, wherein the
at | east one conpound adm nistered is a conmpound of
claim17. 61. The nmethod of claim49, wherein the at
| east one conpound admi nistggred is a conpound of
claim17. 20 62. A pharmaceutical conpasition
conprising an effective anount of at |east one
conpound of claim 17 and a pharnmaceutically acceptable

44.CarfheEmetisd off H@}fﬁ Q?P@ﬁrﬂhbr @Bn@fns?lbeadﬁwﬁ%témg foethe patient an

conpri si ctive ,a I o t least 25 one H,
eﬁ%&%ﬁt“b‘?“’ﬁﬁ’?é’é&ﬂ gpneg@ t- %QFW ition of claim 62

furthe:] conpri si ng an effectlve anount of at | east

ot her qund j L g Vis ,

45. pe§ gqulé?cgggglaap E rg Fren n@iea%{) l%g%f grgey %gﬁcﬁéﬁ%é!%cr ngnt is selected
frora0g Buifoaylutef, iabi itsulinsserddizer, 30 WQIRRBTKIFR568I®Itor, an insulin
secl?% [ﬁ{t})gﬁOO%%ﬁ -%%gs|tyggger9r5r§ %@W‘Q{%ﬂ ﬁgﬁgl -containing

conmipditi@n.or a pharmaceutical ly acceptable salt or
solvate thereof, wherein M is CR6or Ny M is CHor
N; 1OX|sabond al kyl ene, -C(O-, -C(=N-QO Rat)-,

46.- N( Fﬁpg)methogpqmqqu}s whe@@m(gqg)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
composftion.

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 thiazolidinédione.

54. The method of claim 43, wherein the diabetes is type | diabetes.
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NHC(O) -, -SO2-, such that when M is N, X is not
-N(R12)- or -CH2ZN(R12)-; Y is -C(O- when M is N, and

WU 2067/076%88) - or 0 when M2 is CH Z is a bond; PRL/US3006/048440
R15-aryl al kyl , R15-aryl, R15_cycl oal kyl,

R15- het eroaryl, R15-heterocycloal kyl, 15 fluorenyl,
Rl5a Rl5a QQ N~hl- N N ~ O RL7-NAN ~ R17-NA, N~
or N ,IN> ~R16~ (R16~k1 O (R )k (R16)k\~J R2 is

R B- aryl al kyl, R -alkyl, R 8-aryl, R18-heteroaryl, or
R18- het er ocycl oal kyl ; each R3 is | ndependent |y

sel ected fromthe group consisting of H halo, alkyl,
20 hal oal kyl, -OH, al koxy agéj -CN;, each R4 is

i ndependently selected fro he group consisting of H,
al kyl, -OH, al koxy, halo, - -OCF3, -NO2 and -CN,
R5 is H, alkyl or -C(Oal kyI, R6 is -H -NH2,

55: NHT Ak kiydthod QRclaity4, aiersinltat idiaberds &l tyib )i diabetes.
-NHC(O -al kyl, or - 25 C(alkyl)(=N-ORa); R12 is -H or
al kyl; WO 2007/075688 PCT/ US2006/ 048440 98 R15 is -H,

56: CNT he Ongthed\df claioH8 1, abHezip, tha dteafing likidr obebiiyizy| |
-NH2, -NO2, -CF3r - OCF3, -S-alkyl, phenyl,

-C(O O alkyl, -C(Oalkyl, or S—CF3 Rl5a is -H,

S7or - Wbeeﬂn@apylef (cLaArm\ezﬁzovnﬁfalmxhe azlemt ROEiceypourdradiginjstered is a

halo; 5 R17 is -H, al koxy, or

CO%%uhitoéggcycl oal kyl al kyl (-CH2CH2- ( N- nor pholinyl));
R18 is -H, halo, -NO2, or -NH2; R 21 is -H halo or

ssal ksrhe mé%saQifalaumF@ ivther&in tabkayieas@bne@kja%hd adfnidistered is a
8 157001r1 k is O, 1 or 2; and
compoun of clal

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 H, 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.
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65. A compound having the formula:

\X/M1 \\\ N/Z\
(R &5

R2

(1A)
or a pharmaceutically acceptable salt or solvate thereof,
wherein

M'is CR® or N;

M?is CH or N;

X is a bond, alkylene, -C(O)-, -C(=N-O-R?)-, -N(R'?)-, -CHN(R")-, -C(=CHz)-, -
NHC(O)-, -SO2-, such that when M' is N, X is not -N(R"?)- or -CH,N(R"®)-;

Y is —C(O)- when MZis N, and Y is —~C(Q)- or O when M? is CH;

Z is a bond;

R' is R"-arylalkyl, R"-aryl, R'®-cycloalkyl, R"*-heteroaryl, R">-heterocycloalkyl,
fluorenyl,

R15a R15a e o
5B 3
l
R » (RG> RO Ry

R?is R'®.arylalkyl, R'"-alkyl, R'-aryl, R"®-heteroaryl, or R">-heterocycloalky};

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

each R* is independently selected from the group consisting of H, alkyl, -OH,
alkoxy, halo, -CF3;, -OCF3, -NO> and -CN;

R is H, alkyl or -C(O)alkyl;

R®is —H, -NH>, -NH-alkyl, ~-CN, -hydroxy-substituted alkyl, -NHC(O)-alky}, or -
C(alkyl)(=N-O-R?);

R is —H or alkyl;
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R is —H, -CN, -O-phenyl, -OH, alkoxy, halo, alkyl, -benzyl, -NHa, -NO., -CF3, -
OCF3, -S-alkyl, phenyl, -C(0)0-alkyl, -C(O)alkyl, or -S-CFs3;

R'%2 {5 —H, or ~heteroaryl (2-benzofuranyt, 2-quinolinyl, pyridyl);

R'® is —CFs3, or halo;

R'7 is —H, alkoxy, or R%'-heterocycloalkylalkyl (-CH2CHa-(N-morpholinyl));

R'8is —H, halo, -NO>, or -NHz;

R?' is —H, halo or alkyl;

QisQOorS;

R? is ~H, alkyl, or ~-CH,CF3;

aisOor1,;

bisOor1,

kis 0, 1o0r2; and

k1is 0, 1 or 2.



