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ALKYL SULFONAM DE DERI VATI VES Field of the Invention

wo 2boddiRsent invention relates to conpounds tdhalydhe/o24043
['1gands at the neuropeptide Y Y5 receptor, and as such

are useful to treat disorders such as depression,
anxi ety and obesity. Background of the Invention

AT (08GhBONANNDE BEPIVAHEVESN, various publications are
referenced to in full citations. The discl osures of

.t EeSS!Eibl i cations are hereby incorporated by

Fi AL this application to describe nore fully

THehgresbatt iavéitiohheléd td @orﬂbkblﬁ"l@lstthaﬁaﬂeﬂ}g%ﬁﬁé ap ﬂﬁaehé@bﬂépude Y
Neurogg ptide Y (NPY) is 36 am no aci d neuropept

eBNq @S (e 5Ep .qﬁﬂ@# i trepldisrersasucheds, sa@ressaon anxiety
a8y, This peptide is a menber of the pancreatic
pol ypeptide famly, which also includes pancreatic
pol ypeptl de (PP) and peptide YY (PYY). Mreover, the
B joRf NPY are mediated through its

THSrB‘Jl ‘Pttﬁlg%pﬂléa{éoﬁeﬂi m&r&ﬂhg?ﬁorgeér‘é% ér@née@eto in_full citations.

eln cou d rece ors Iy,
Thel W@CINFW% @c‘: é‘pﬁserpubhmwpagrm ae®blyemorpd>ratmﬁby hefare(lﬁb into this

r i_Ql 992 . .
bR sadfloedore i eivere R are SXificn i invepion pertains
1995, 270, 26758-26761); Y4 (J. Bard, et al., J. Biol.
N&Dnemphdé%b‘NPYY& a 26 E@nQ Geidy)surdfieptide cBpraeskbdd irethegperipheral

an‘é;cggnigg' n%rvogﬁ systgmggplsizp?eggﬂé%w%@&é%Waggnc%gatgcppolypepﬁde
faidily, 7@h2ﬁgﬁlw indlitles Ima&ela&@ qmyyfepﬁcwé)t(?P?%nar ﬁeptlde YY (PYY).
ressed,in sev

MERBYS I e rPistt AT K, % SiBlattd prlG i, intsraglion with
re@é‘pﬂoﬂ’s&hﬁl Beldhd innied siiperfantilyadid protdiBicBupléd Yeteptsy pe

has been proposed based on pharnacol ogi cal dat a.
ver, the Y3 subtype has yet to be cloned and its

Pr@%ﬁrgkvemeeNPchr&Pﬁ%mf Mﬁm&ﬁpqv}e hagngenech el (Rharegmpas, et al.,

J. BEHTBC% ﬂbﬁi@'%?ogbg% 1@@%?0*;50%2??!557@ é?%ﬁ' $. Bibl. @MeAR! 1905,

27Pe?%?58021§7rﬁ1@ %&Két%ﬂréétvﬁéeﬂ Rioy Ghein.i 6%95 e?é@p?%?@ -4 £ap); Y5
(C. Gerald, et al., J. Biol. Chem., 1995, 270, 26758-26761); and y6 (P. Gregor, et al.,

J. Biol. Chem., 1996, 271, 27776-27781). All these receptor subtypes are expressed
in several species except for the y6 subtype, which has been shown to be expressed
in mouse and rabbit but not in rat and primate. A Y3 subtype has been proposed
based on pharmacological data. However, the Y3 subtype has yet to be cloned and
its existence remains to be fully established.

NPY exerts numerous physiological effects. On the basis of animal studies, it is
evident that a contributory relationship exists between NPY and its receptors with
disorders such as depression, anxiety and obesity. For instance, NPY expression is
shown fo be sensitive to energy status whife NPY administration reduces energy
expenditure, and another significant ability of NPY is to acutely stimulate feeding (S.
Kalra, et al., Endocr. Rev., 1999, 20, 68-100). The NPY Y5 receptor has also been
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di sorders such as depression, anxiety and obesity. For

i nstance, NPY expression is shown to be sensitive to
wenergpertat us whil e NPY admi ni strati on reduce®CENSR@Y/024043

expendi ture, and another significant ability of NPY is

sHownee Weed Yecebiomsliblype resdhsiple(for NRakinaucerl foddl intake (C. Gerald,
Endocr. Rev 1999 20 68-100). The NPY Y5 receptor

etiphsNaILD 998N8 IRE T he a receptor subtype
responS| bl e for NPY-induced food intake (C. Gerald, et

1t|ci<na|h'9‘t Hh%eblnklggt@veeﬁgﬁPY% mobY - didstdbis QM kY. dépﬁ’@ssnon and

bet ween NPY nood di sorders such as depression
anxirly inssteblished lfééi’t%kilefaélﬂféd Fer exanplet @ﬁsﬁwm@cte%«? chronic mild

st@ég'gg!hﬁmt 5rﬁ¥e%i]pﬁ|lébjaef%5 fe Brjclma@:a'egré&ioﬂ W ﬁere)é?'ap' Eur. J.

ture o ni ca epr essi
Phartriaek,, 1987, 840,,1284132) JthePhise saoiain ele!&@d Ie Of NPY mRNA in

hykéﬁu”&]faafﬁ&w%g?e'ﬁ% B8 £7o8 cBuibsRh B BSocats eledBey, et ol
Pstycppptwrrmuelogy/ ZGM g’ema\/t15e124al Th@bﬁbhmpmmangﬁa)gysociated
eh |
Wiy Eropi B SRR Ao ed A vedur eb MR ROr, Wiler, o
IgﬂEurdaprlleﬁérchsg l?,( 9897%\/ Bﬂin?sesz)all In e stulzly of fantldepressant
ar neco .. 340 .,ln.on .
thghPthe s dleatad Wi Aga& PEbEves o iahcasthePes ppagameal
NEY s8¢at@hidding Wh%&ﬁﬁnb@kﬁﬂPMlk@ﬂrﬁmﬂmaﬁvnNRM Husum, et al.,
receptor bindi ng}gwlth nQ chan

Newrrpsisherarmacepay +H0G 0 Lurtf o+ ég%‘wconversely, le(lc-zctroconvulswe shock

pr%%é&%ﬁcuheﬁa%@'ﬂé\ﬂ%lO&fyhlfaé’&(éhpal NPYLBRe I&Hunoreactlwty with no
conver sel ¥| el ectroconvul si ve k produced a

cha@geéasrg' r@g@ptobplr}qlpr@pd'@g%gqndmgq guggest that abnormal levels of
g}prae inVHé %‘ ||W1%S§ haf0fat BgbRE éa%%@l%t QF regulating NPY

% ese uggest that abnormal |evels
anﬁ/on\nrsi? prQ@?P@rrfUD@IQan%{@@H@’ inyBmpic) iegipss argduseial for treatmg

d%ﬁgﬁl& cqgab! eNPfY Fe@@&b%kd}%%l C\(lnelfﬂ%lé’rred\rg% I\ﬁc\‘?\Rﬁé?( et al.,

nction art I cul arl regi ons are useful for
CompaiNenpl déﬁ@ﬂés 820 ﬂ85 $41; anch KNFN:foﬂQic ehabr JeNprwssied!999, 19,

1d;ggb1 &Qﬁ?gﬁggrgWiy \églegélfa%hP%L%fl’ re‘éu@ﬂﬂ? Y5'\|‘jelé58ﬂor function are
thhlefioregredicted 39 B usoful O 2B8tMOBPtgssickccor di ngl y, agents
capabl e of regulating Y5 receptor function are

oS40, B ARl Bl R BENPEE g one evamle
mat@ﬁﬁullly&depbmt@di gatoTdigdRY. arl anxines exdidppressive phenotype throughout
adulthood (R. Huot, Psychopharmacology, 2001, 158, 366-73); they also contain
elevated levels of NPY-like immunoreactivity in hypothalamus accompanied by a
reduction in hippocampus and cortex (P. Jimenez-Vasquez, Brain Res. Dev., 2001,
26, 149-152; H. Husum and A. Mathe, Neuropsychopharmacology, 2002 27:756-64;
and H. Husum et al., Neurosci Lett., 2002, 333, 127-130). In a second example, rats
subjected to fear conditioning display increased anxiety-like behavior; they also
contain elevated levels of NPY in hypothalamus, amygdala and nucleus accumbens
accompanied by a reduction in frontal cortex. The behavioral changes produced by
fear conditioning can be reversed by treatment with anxiolytic drugs. In one study of
fear conditioning, both the anxiety-like behavior and altered expression of NPY were
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maternal |y separated rats di splay an anxi ous and

depressi ve phenotype throughout adulthood (R Huot,
woegyeiophar macol ogy, 2001, 158, 366-73); they &C$@S2006/024043

contain elevated |l evels of NPY-Iike i munoreactivity

re\}efﬂséwsmrbatrﬂémsmapa@a@@émqa Iyystak; @t Neardpeptides, 2000, 34,

14087  ThERA Tngiggs Trbier suvtest thNEY Ala ol TadiRanet, and that

r 6 HMimbi
agéﬁtg W%‘SPESC% ;W-WZ 8@%@23@%&&5 flﬁﬂ)tloﬁ%hr{'rbuléﬂ% imbic

127- 130?9('j a

re@@zrﬁoﬁte usefHpios reatiee a@wjtyectYédStaoNPéfareC@e ﬁXPEﬁ%ﬁﬁ% in limbic
d k i@l 2 44 |, et al.,
AP IS Y IR N K Sobe ey ARl Sl et
J. uwman a1998d 19.utN288s1 0304 L nbesnsdiagly orgris eapalie &f regulating Y5
es
el oAty LA R SRS 00 e
treatment with anxiolytic drugs. In one study of fear

In cundaboratuiries, ctmpbundseo’arthe atventiork dvave Heaginoevaluated in animal

ered r SSI of NP

el PERUTBRT B adt st SBVBL, i REE Psl A PEREEDlygp these
co%ouﬂd@pr@&hce heseshiind tonat Ghsenear byskrggesantideptesBiRis.

plays a role in anxiety, and that agents capabl e of

regul ati ng NPY and/ or receptor f articularly ..
quﬁrpmr%l%ﬁé@*/6rﬁ>98@faée%¥%ﬁ*ﬁ1 E‘WKE Smaliplgoutdigands
for %eatréﬁ}?\érﬁccﬁ%eée @Fﬁr@&’éedld @dﬂutlﬁibltﬁ mme&ﬂﬁg (the approprlate

Wl ak, et al. Conp. ur ol 2003, 22, 285-31 h
pharaagologigal rﬁ!)epmergg tg|movleonp(@rl§ir 'Bs"E‘P cm@ggconi@)und should ave

favdigs] Akﬂ@@ DropdeesdEmas heté‘&ﬂlﬁtsﬁa&ﬁk?aEb@estelatlng to drug-drug
regu |é@gY5 receptor function are

mtpra@ﬂom toxicie SU@\éd @lsorksr addressedn gMataloke ,Sta%ﬂw of g drug may
be eﬁ}gﬁ E%tdorg) ?sscle‘él%%? H‘é’t@in Alet MR rdJanRRL | Ndﬂﬂ'@?éﬁy,btﬂ@ Rytochrome

uated 1n ani na predictive fo
P4565 i(Q¥Ps bl rofcin metaiaollsrm amisChSBéﬂhial’ﬂ@% A ey usgrhio predict
[ to that
thd B3RS YA B G aBi BRI O, ol or oups
have postul ated various sel ective NPY Y5 snmal |
Morebesry blerréntgmdnemte fort dapressicr, makrietyodnd pleesitydire ®ndbe garket.
I n addl e
HayyBllun @3 deRERS AR B PR d RO eBRERChBatments,  Honce, there
rebinsitice naed ftomatiematisd methibds af &rebtavantabl e ADVE
properties such as netabolic stability. Issues
relating to drug-drug interactions and toxicity should
al so be addressed. Metabolic stability of a drug nay
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be predicted by its clearance rate in liver

m crosones. Additionally, the cytochronme P450s ( CYPs)
wplay/@2nel e in nmetabolism and CYP inhi biti onpomyusb@e/024043

used to predict the potential risks of drug-drug
sumirargof tlemBwventibnr toxicity. Mreover, current

treatnents for depression, anxiety and obesity are on

t he .mar ke ts d ,
THehITRERY the RS RE il Provies B9 Bnulitsdhat Are JBgaS ot
thé PYals %c@tdrv TheBir8ads ivbnidreldtento SnpRINds of Fofttula I.

I nvention The objective of the pr es%pt invention is to
provi de conmpounds that are |igands t he NPY Y5

receptor. The present |nvent| %},\’Ri to conpounds
N S ]

of Formula I. Fornuf a | or G-C6
strai ght chained q al Kyl ; wherein R2 is
Ci - Ce straight chai ne’E\\o Mranched al kyl; or wherein

Rl, R2 and the carbofl t® which {:gey are attached may

form C3- C6 cycl oal kyl ; qr@ml]a is Hor nethyl;

wherein R4 is 2- rldyl pyridyl or pyrazinyl,
WRGTBINGR T et Gy Pt chsioghar dyAnGhed gz nyl may be

substituted with nethyl; wherein R5 is H or nethyl;
wiEshe s B, 1S, é-in‘éx Hﬂ%ﬁ&ﬁéd %F BFQthédDaIKyl' ncl usive; and

erein nis an nteger fromO to 2 inclusive, or a

phar rraceutl %al lc{ acceptable salt thereof. In separate
orewberginBnt K°otnd tiee icarkont tmwhlqhht@eafomoampheg ey efetradCs-Ce
oy Ogmypne of the specific conpounds disclosed in the

'mental Section. Furthernore, the present

[ nventl on provides a pharnaceutical conposition
whepeiprR’ss hgoramethgt apeut i cal |y ef fective anmount of a

conpound of Formula | and a pharnaceutically

Wi %,\%Ip abl g@%@&lesspynd?/le oPr%aezmyl W& A %l-p?y%dyl, 3-pyridyl or
pyrazinyl may be substituted with methyl;

wherein R® is H or methyl;

wherein m is an integer from 0 to 2 inclusive; and
wherein n is an integer from 0 to 2 inclusive;

or a pharmaceutically acceptable salt thereof.

In separate embodiments of the invention, the compound is selected from one of the
specific compounds disclosed in the Experimental Section.

Furthermore, the present invention provides a pharmaceutical composition
comprising a therapeutically effective amount of a compound of Formula | and a
pharmaceutically acceptable carrier. The present invention also provides a process
for making a pharmaceutical composition comprising admixing a therapeutically
effective amount of a compound of Formula I and a pharmaceutically acceptable

carrier.
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for maki ng a pharnmaceutical conposition conprising

wo RH0si239 a therapeutically effective amount p@fr/2006/024043

conmpound of Forrmula | and a pharmaceutically

acceptabl e carrier. Moreover, the present invention

provides a nethod of treating a subject suffering from
Mdepres she pre&en’p inventign advidessa enethgd tod tidating ld:)js&lgéctasuffermg

e e o ol SR R bne pufedit Hiraunidleaivaetiective
ameurh oof a)fcotnp@ahd raf Borﬁrukba dct Thelffregdnt Inddriionh afarthét provides a

adm ni s t t he sybject a
mERIEh 5 eGP %}Jbéﬁﬁti LIPS ERB ATl campsRipg aRimiBistering to the
squHcﬂwtﬁer’epel]ﬂa@llypéﬂééwb anfiouein of beofr‘rdibhh@'bf Pbm«{ulsets The present
od, of treatjng a subject suffering fromobesity

|nmlﬁp|f§[th%r g@mqﬁssgépg%dtg {rﬁ@tlrgjgj jegi suffering from obesity
c sfiRe f [ f
R e iR Pl AT the Pbe R glapih amount of 2
Coﬁ@ﬁuﬁﬁpfﬁﬁ%nW%'the present invention, the term
"strai ght chained or branched CrC 6 aIkyI" refers to a
saturated hydrocarbon having fromone to six carbon
atons inclusive. Exanples of such substituents
i nclude, but are not limted to, nethyl, ethyl,
1-propyl, 2-propyl, 1-butyl, 2-butyl,
2-met hyl - 2-propyl, 2-nethyl-1-propyl, n-pentyl and
n-hexyl. Simlarly, the term"straight chained or
branched C&rC 4 alkyl" refers to a saturated
hydr ocar bon having fromone to four carbon atons
i ncl usi ve. Exanpl es of such substituents include, but
are not limted to, nethyl, ethyl and 1-propyl.
Furthernore, the term"C3-C6 cycloal kyl" refers to a
saturated cycl ohydrocarbon ring having fromthree to
si x carbon atonms inclusive. Included within this term
are cycl opropyl, cyclobutyl, cyclopentyl and
cycl ohexyl . The specific conpounds disclosed in the
present invention are identified by their |IUPAC nanes
and their respective chem cal structure. The nanes of
t he compounds were generated using the program
Chem stry 4-D Draw Nonencl ator (tm Database (Version
7.01c, Chem nnovation Software, Inc.). According to
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Chem nnovati on Software Inc., Nonenclator(tm

automatical ly assigns systematic nanmes to organic
webkowaenes accordi ng to | UPAC nonmencl at ur e r ulP€$/US2006/024043

Moreover, as described in Formula 11 the
DethibscEDeseripian uf tife Inkentlon- cycl ohexyl ring is trans

and this designation has been added. Accordingly, this
Detmiliowat i on di scl oses the al kyl sul fonarri de

derivatives encong sse i n accaordan

In $fie: PrepeiBARYSINRBAEE A8 étr@{ﬂhégﬁa'ﬁ%cﬂ OF braiigheth s V" refers to
a Qé’c[u%‘t’étﬁﬁ dr@@é}b&h ‘hBV Hg flidn'inohé "ﬂ& strkearbcﬂ“V 8IMOMclushe. Examples

rrpound of examnp | owm n? structure;

of wc@ Sdbﬁﬁﬂdﬁnﬁﬂlﬂ@d@o Rt @rﬁd"toé&”ﬁﬁ@ﬁ@ Foethl, £thyl.wherasyh 2-propyl,

I’oprmgl tﬁ%&ﬁyl%ﬁ h?l V\’Q'rﬁé‘thgflh%rcfb&ﬁ é@rgt{?\edarfoormhexyl
Slmﬁarl)RBhe; derm Aedepight @halnleyl ortkan¢hede@it- Coralhyurrteffars %o 'a datirated
hyBFo%\éFt?o%Shgxﬁtﬁ%?r%H %Q t§ %W&%ﬁgﬁ Sat%stu%fué?\{@S%?amples of such

descr
substitoehntsemdydeRbuUi are ot limitechtt, heathyd rddoyd iamdri-propgl. i s

methyl. I'n one enbodiment, R3 is H R4 is 2-pyridyl or

raziny wher.ai n the 2:nyri.dyl zin
FBERE bR e SR e Re g Al T2 o RIS B Btgifoon ring
hak/mggfnemethm@@ld Itdsmé’btl i cafbni stokhsomcllsive. 4 Iredudeidghvithiohthisnéetm are
or bra . an i S C4 strai ght chained
v iR R B IR AR XTI Tt o Ra b H et hyl
or ethyl; R2 is nmethyl or ethyl; and R4 is 2- pyridyl,
THehgseRlifle bcﬂﬁp&rri@bérdhgdbsdmm e §M>b§|ﬁtl w&mbn\/\aﬁehud@atnﬁed by their

In one enbodi nent, Rl th
IUPBEE Ramasn 1398 s reffqulcivege Cheﬁﬂ%ﬁ ‘%W&i me {1 ﬁame%zzgf the
ﬁ’f%uﬁ&@mf’e?é B@ﬁbr‘é%dmlﬁtﬁeﬁﬁb?@ ChbhstfiyeslDf OFaW NBnfehclator™

\)/ I n_one enbodi nen R4 is 2-pyridyl.
Database (ersmn 7.01c, Chemlnnovation Software, 1nc.). According to

Cheminnovation Software Inc., Nomenclator™ automatically assigns systematic
names to organic structures according to IUPAC nomenclature rules. Moreover, as
described in Formula I, the stereochemistry of the 1,4-cyclohexy! ring is trans and
this designation has been added. Accordingly, this application discloses the alkyl
sulfonamide derivatives encompassed by Formula I in accordance with [UPAC

nomenclature rules.

For illustrative purposes, and without limiting the invention, the compound of

example 2b has the following structure:
H

|
AN N N=
H y s
AN T
S
o

o// O\
This compound is constructed from Formula | wherein R' R? and the carbon to

which they are attached form cyclopropyl; R®is H; mis 1; nis 0; R* is 2-pyridyl; and
R%is H.
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In another enmbodinment, RL is Hor G-C 4 straight

chai ned or branched alkyl; R2 is G- C4 straight
woheoweeizer branched alkyl; R3 is H R4 is 3-ppcragkoosnz4043

pyrazinyl, wherein the 3-pyridyl or pyrazinyl is
Adaitisially, Uhe dnvaritibn ettt prouides f6F edrialn edbddinérits Of aie bresent
2 In ,ong?ﬂegnbogi db% is Hor & C 4 straight chai ned
inysntigh AL REY %W‘g? s G -C 4 straight chained or

branched alkyl; R3is H R4 is 2-pyridyl, wherein the

|n%fgg,mé,cgmbmeme|q§w)|atltut ed with methyl; mis 0 or 1;
and n |s O or 1. In one enbodi nent, Rl is nethyl; R2

is methyl; and ni’ In one enbodlrrent RL is
lnﬁﬁ@thpremmdmenﬁve% ?Imeﬂé}ﬂd mis 0 . In one embodi ment,
R4 is 3-pyridyl, wherein the 3-pyridyl is substituted
h epe | d
Invﬂ eﬂBB&‘ikﬂen't E H d'%jéj Znﬁgfdzl)ﬁigggr%zi'ﬁyl Weteif 1RE 2Lpyridyl or

nrs pyrazinyr,
pmeyémaytbees@spigthOb\ylth metipyirmais Gipr 1nand rb@ Gobbtituted
with nethyl. In another enbodlrrent RlLis Hor rC 4

stra . odi..m 2.
et Bl 200 P RS S Ml S Ao
Cy@1 steaighthohaminedioo drarehed aRyl.i s H, nethyl or ethyl; R2

'S rrethyl or ethyl and R4 is 2-pyridyl. In a further

enbodl 8 d thes
Inc%ﬂ%%’ﬁ “m clél fsnEIy tgﬂa?rt‘ggﬁ glearrpr?tgl]c? Sihéfgﬁnd é Is 2-
pyﬂwgl whuiteitl theamgyridlyl S1a bel%lmaétifateewtmaéihyl Accept abl e

ts The present invention also conprises salts of

t he present cagnpoun cal ly, pharmaceutically
'”Q@@@ﬁibé’rgl'r@e@aﬁt m%ﬁj&f\a%%&t@ r‘i“ﬂg}"ude phar maceutical |l y

acceptable acid addition salts. Acid addition salts

|nlarfg}th@1»€érﬁ@éd”$,e@{f niig1@r gani ¢ acids as well as organic
aci ds. Representative exanpl es of suitable inorganic

aci ds include hydrochloric, hydrobronic, hydroiodic,
In pﬂﬁ’@s?m@@q“@emsﬂf iand thel gashertto whichi thew areiattashed: foam Cs-Ce
cyl:!oE gl Repr esentati ve exan‘p! es of suitable organic

acids include formc, acetic,

In one embodiment, R* is 2-pyridyl.

In another embodiment, R" is H or C4-C4 straight chained or branched alkyl; R? is C4-
C4 straight chained or branched alkyl; R® is H; R*is 3-pyridyl or pyrazinyl, wherein
the 3-pyridyl or pyrazinyl is substituted with methyl; mis O or 1; and nis 0 or 1.

In one embodiment, R" is H or C4-C4 straight chained or branched alkyl; R? is C4-Cs4
straight chained or branched alkyl; R® is H; R*is 2-pyridyl, wherein the 2-pyridyl may
be substituted with methyl; mis O or 1; andnis O or 1.

In one embodiment, R" is methyl; R? is methyl; and n is 0.
In one embodiment, R' is methyl; R? is methyl; and m is 0.

In one embodiment, R*is 3-pyridyl, wherein the 3-pyridyl is substituted with methyl.
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trichloroacetic, trifluoroacetic, propionic, benzoic,

cinnamc, citric, fumaric, glycolic, itaconic, lactic,
worbdtawerel f onic, maleic, malic, malonic, nmandelTas2006/024043

oxalic, picric, pyruvic, salicylic, succinic, nethane
In ?ﬂef@ﬁbcclam@hhaal%guh}‘ ANisco dr:artaa:rd nlu? @sc:onb'alﬁd Ro'aig0d-pyridyl or

IS ene salicylic, ethapedisu nj.c yconi c

pyﬁamﬁef%rém the ZAnifK.oF gYEVE May B UPFHLtegidyi methy.

gl ycolic, p-am nobenzoic, glutamc, benzenesulfonic,
In @heiheﬁe%abm,rﬁt RGS IHISH CLOSspayht dh@ﬁ\e@%?tbr&n&@tich%yl as

as the 8- halotheophylllnes (for exanple,

8 bronntheoph %Ilne and the like). Further exanples of
In phaembogineraR! is G epiraightchpingd gakranched aiyhni ¢ aci d

addition salts include the pharmaceutically acceptable

Ber, J; LI 4

In ?g%ﬁotééﬁé@godlﬁhﬁt CF%‘{I s B tng@cg¥leér Ayl 1yl R rﬁ g[?))/r Shll; and R* is
2-pytelyt. por at ed by reference. FurthernDre, t he conpounds

of this invention may exist in unsolvated as well as

| vat.ed.f th phar maceutical ly acceptabl e

In@&F@@%?%n%ﬁ@ﬂ ggﬁhﬁter et hanol and the like. In

general , the sol vated forms are considered equi val ent
nt@net tmbumsmbmatreb Romamg fher chiben pior piobs thefy ke sattached form

nvent for may be resolved into the
Cy8'[9f’f°é’é( oraQYFF%Ug’ésangf 'RYown met hods, for exanple, by

separation of diastereoneric salts thereof with an

PHiacalti¥alfe AcyéptabiedSalend | i berating the Optl cally
active am ne cog&qund by treatnment with a

Thee pEasaRt BiyeBion @S9 eRrARiSSSceRttsr bt Ihelptagent Aogounds, typically,

ph@ﬁﬂé@é(ﬂl%ll)ﬁageep@éfolé Lakd. | U sAtsYiptiabit iphakhaseutiti®y acceptable
tically  active acids suitable for this purpose may

aCI apditien ‘sglis. Aeid afisition; saliseinciude @altaroflmoream@aaq'@s as well as
@Fblg or canphorsul fonic acids. Another nethod for
esolving racemates into the optical antipodes is
based upon chr onat ographty on an optically active
Repaesentativeheexsomierunot @fitablee bprgssine  agidenincsiglenalyydrochloric,

hyé oc'b?org hﬁ/ﬁpcﬁl&fjg g RBrié oéﬂﬂfrko@umlccnﬁﬁrom %ﬂa'ﬂﬁe like.

separa eomérl c derivative iral
Repsesandativei rf:g(anemyemfs suifable asganihi maids alincjude i fegmis;,  acetic,

R0 RIS, BRLLAIAcENnE, BRIAHR, Sl erfie! Bheoe
ltaeomlberactlo nmmﬂneeulfdm opalet@l mali, i rpeldeks, ohandedic, oxalic, picric,
pyFUQ/i ,ogar‘%?,"é?f sachc?nic, methane sulfonic, ethanesulfonic, tartaric, ascorbic,
pamoic, bismethylene salicylic, ethanedisulfonic, gluconic, citraconic, aspartic,
stearic, palmitic, EDTA, glycolic, p-aminobenzoic, glutamic, benzenesulfonic, p-
toluenesulfonic acids, theophylline acetic acids, as well as the 8-halotheophyllines
(for example, 8-bromotheophylline and the like). Further examples of
pharmaceutically acceptable inorganic or organic acid addition salts include the
pharmaceutically acceptable salts listed in S. M. Berge, et al., J. Pharm. Sci. 1977,

66, 2, the contents of which are hereby incorporated by reference.

Furthermore, the compounds of this invention may exist in unsolvated as well as in
solvated forms with pharmaceutically acceptable solvents such as water, ethanol
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invention per se or to resolve the optical antipodes
of synthetic internedi ates, which can then be

woaowaoted by net hods described herein into thecT/us2006/024043
optically resolved final products which are the

an@OfAROURE!S Infgehbel,| meeabliv@ﬂ@d fdehist aienabngi@éreadsquilerthto the
resol ution {)f opti cal ?rrers nown to those skilled

unseivated fapmps %H]FMPH%%OO‘C 5 EWeREhods i ncl ude t hose
di scussed by J. Jaques, A Collet and S. Wlen in

Rd%%ﬁﬂ& kSRS Say %@C%@Bﬁ/s& int8 e RPESAI WritipB8es B9 KAoYh! rﬂé!thods for

and Sons, New York 8l. Optically active co

exapie, ahysscﬁpﬁffﬁwér@djlﬂﬁ*@ﬁpﬁ‘ﬁw &alts yﬂeé%@fu wigh ag &nglg active acid,
anﬁaﬁﬁérbﬁ’ﬁ thJ *@tnc%ﬁgb{w aﬁhﬁ@odra?ﬁggjr;am gfstréé‘irﬁgﬁtUQﬁtho§ base.

pres whi ch ration undergo
Secplaeanomalof cweldastﬁﬁe@yerrmwm Fan phe cashipvedbed.@r gy fractional

I
c-BEARTLPR P FRRIPRLER Mo Bt BYURRAGRe by s, b
arehot malterbtq)mmdstantbn@onad&ha dr catipbhrsaifenic @gidis! y\nother method
tible i
forigrring rosmefisabing hfed Bk o8 BRafe TRa Bl Riatoqgpry or
anaoptiqaill atiod invatrinf lelcbgtplognqin ofl ithigy pdeseint dnvevédsn anay also be
odr

B TR T A T T e
deﬁﬂ@t&%@tfrdbrﬁvcﬁﬂ‘el goriativihhaeagemy, sleh as, pivahalkelating ak acylating
reC I on %&ﬁ“ %Igggﬁe%h%gﬁmglp&r}ll cal | yec];fft gtallbove methods

m@h @énawu@al &ﬁdelr K8 Gesalahe dfaﬂééll @ﬂ.poa@@ dﬁrtﬁé &dpounds of the
i'nvention al so rOVIdeS a har maceut i cal osit
Jéq{@s which

iNvesBRiPST B\ OA t Fﬁastoh’ﬁetl]? |°€H¢5F|)¢”3P‘?C&§tq’ \ﬁém%n%a ergte

caﬁfthéﬁ‘%esd%%%rftéd: b? WW@e&hﬁé&i f8ksh iffo ‘tﬁ@ophcally resolved final
Experinental Section and har maceuti cally acceptabl e

Prediats whichaie theopaiaratng's of t"tedéVfPrﬁ'\?@ntl on may be

adm ni stered alone or in conbination with

ﬂ{]%ﬁ%fﬂdd‘%% t%e?&fcﬁlﬁﬂoﬂtﬂf?gﬁé‘élﬁé érsolfncﬁr%PﬂthSQ §k|lléon|n the

er S|ng e or Ip e sSes e p har maceut i cal
artmqydm usash Sugh ceatddsgnelode Hwselissusseshbyrdyasges, A. Collet and

i }@Eﬁ?ﬂt\’grﬁé}s pﬁﬁémggté@hégolgﬁ]%ptﬁm Vit 4l LEBns, New

uen as we as an
York 1981. Optically active compounds were also prepared from optically active

starting materials.

The invention also encompasses prodrugs of the present compounds, which on
administration undergo chemical conversion by metabolic processes before
becoming pharmacologically active substances. In general, such prodrugs will be
functional derivatives of the compounds of Formula | which are readily convertible in
vivo into the required compound of Formula I. Conventional procedures for the
selection and preparation of suitable prodrug derivatives are described in Design of
Prodrugs, ed. H. Bundgaard, Elsevier, 1985.

Pharmaceutical compositions
The present invention further provides a pharmaceutical composition comprising a
therapeutically effective amount of a compound of Formula | and a pharmaceutically

9



10

15

20

25

30

35

adj uvants and excipients in accordance wth

conventi onal techniques such as those disclosed in
weem7gtar: The Sci ence and Practice of Phar maegr/ukSiok/ 024043

Editi on, Gennaro, Ed., Mack Publishing Co., Easton,
acE’é‘pta&l@Q&arr'Bne piibe npneeamtl datentionpalsbt |pm\5defaaya bpharmaceutlcal

coRlRoBBh SreRTiew S e hetpoealy TRebys Srfhuelior S b g gecic
cohfpPufas Gisblebsdli iy the'c ExperdnentaubBéatignalahd a pharmaceutically

transdermal , intracisternal, intraperitoneal, vagi nal
acﬁﬂﬁﬁaﬁﬁr(@ﬁrﬂ%r al (i ncluding subcut aneous, i nt r amuscul ar,
i ntrathecal, intravenous and intrader mal ) routes. It

THY édm;gcfurﬁg R 86 ﬁ{vﬁﬁtlémﬁkytd@adrﬁiﬁk@er% |d|orfée&elﬁdcd3ﬁbnﬁé"tﬁm with

gener condition and agé of the subject to be
pharreac@dlcaumcq&atamaecafrlerﬁr% SXBIRLENES: dihehtfaﬁrb%m? eqfmedinigdoses.

Tﬁef}?q gb&?uc'a gés(?ﬂbtns %3 B@rd@gﬁ%l{gé gﬁ)enﬁ&ﬂrﬁ%'ﬂe' f%ﬂﬁulfafé"d with

mnlsrat on inc sage forns such as
phaapsceusisallyt @icteptshledeaigerss or pililuests |a@zw|¢§je§s Fowedhes known
r r
oo A e SRR Ean S RATESRIA|SS vose
digdhesedmay Rmnlhgnonuszh]eeamsoceasarldo Ppaatice def ©batmagy, etp™ Edition,

ohFtorgbalth BB P RTCD & hetitBs wel | known i n

the art. Liquid dosage fornms for oral admnistration
THenghardceotical lcamﬁosiﬂcmﬁ siagrss spaciivatis famalatey fepadraintstration

elixirs, Pharmac tc f .
SR T A e
anidNs@shabAlp m{sutetrﬁas;nt@brswhal Oﬂ&peﬂmpeln%grmal and parenteral

enmul sions as well as ster|

I
(inchidéigs SHPGHIAREGUS, Qt@mqsguﬁaﬁfg@laﬁ%cgl §Bﬁr%\fq”8H§ gd intradermal)

roicS PRI BB BippPfdcRited thatl &R ro@EéWﬁHI depeha@inethe general condition and
adm nistration forns include, but are not |lim

a0 SLbiack 9 be Jrarjas 157 ETHER & the. Ceaglgon i bg feated and the

adtilO #lddisnt. der mal patches and inplants. Typi cal oral
dosa es range from about 0.001 to about 100 ng/ kg body

i ght per day. Typical oral dosages al so range from
Pl’mmapemlo@ncqrop@ﬁmm fgloorﬁigaq@ln@{tf@yomcw 5,5)@1& dgg@,ge forms such

a%%h%@%%ofa%!etg,oﬁ?ﬁg%%sf Willsh8bz4ryeee Jowdrabd fPaiflited. OWhere
appropriate, the compositions may be prepared with coatings such as enteric
coatings or they may be formulated so as to provide controlled release of the active
ingredient such as sustained or prolonged release according to methods well known
in the art. Liquid dosage forms for oral administration include solutions, emulsions,

suspensions, syrups and elixirs.

Pharmaceutical compositions for parenteral administration include sterile aqueous
and nonaqueous injectable solutions, dispersions, suspensions or emulsions as well
as sterile powders to be reconstituted in sterile injectable solutions or dispersions

prior to use.

Other suitable administration forms include, but are not limited to, suppositories,

sprays, ointments, creams, gels, inhalants, dermal patches and implants.
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ng/ kg body wei ght per day. Oral dosages are usually

adm nistered in one or nore dosages, typically, one to
woho@®otiaeages per day. The exact dosage will| @epasgnos/024043

upon the frequency and node of adm nistration, the

sex, age, weight and general condition of the subject
Tybloabbeedl dosagesnainge eran dbsetv@OD1 Yo abouth 0 ongdig body weight per

oy niyPival ik BodadRonied o e 40" BB LR, B e Aol hoBiCboay
wélgfrﬁtnpdradayonﬂ' yﬁ’@éﬂ aila$ dobayepr fastaat Esiwglenfr@rntubotxt daeabout 10

g9 el AF3aTH st pie el SR G CENAID AdERTB B D more

dolhges, agdpitAlys tonat foothréBoSaytisapdt ddyommrbextct Goddgd ill depend
a%%st gﬂb y?rg froomraboat O%togbout 5(?0 > P

upppdhe af[ﬁSlU?n@V gnd gnedsoat gy lorp:oﬁheWeﬁe%rﬁgg%a@%genera'
coﬁafﬁb ¥F tHé‘&ﬁbﬁé’SQFéé%d iy h%F@Sﬁdi seVdHiy amufé%anamoa%ated and

S|n1 ar tration, i cal doses are in the ord
arwcqmaomltamiedlms éﬁ@edg@aeqp and ether fagiers vidlenhtq tese *ﬁh@ed in
Eﬁsent invention also provides a process for making a
armaceutical conposition conprising adm xing a
therapeutlcally ef fective anmount of a conmpound of
Thedormallatidonsamey alsoHzr pesented duh lupit slosags tapndyoagethiogs known to

ol SR T Y 05 RGP BB

adsrpmsiréucm mm:umtwhs frobis ebmﬂeﬁ;iO‘i rho taheutEk}r inge froed about 0.05 to

augf oy, Ao BBt ESTnfbolidch o0 1" °C ool

pharmaceutically acceptable salt thereof. One exanple
Fdrspéténtéﬁdld’oatééi gudbnas dhtravehoas, Cintrptheoal, varammgctulae and similar

utility of afrebase en coppo 0 For
Ao, dyRra e e an eenenie” of Dol Bp dioea Tpiaed for oral
adeomieeatdronal manner by treating a solution or

suspension of a free base of Fornula | with a nolar

equi val ent of a pharmaceutically acceFt abl e aci
T'ﬁerﬁ’f%?é‘ﬁt'av¢ﬂﬁ@neﬁ§ﬁp|pw®rs SuPIORSSR 19F gRAKIRY o gPharmaceutical

collpREHIBAI Bnifristhy ﬁrﬁxﬂ@%ﬁebﬁ%uﬂ@&&%ﬁectlve amount of a compound
of Formula | and a pharmaceutically acceptable carrier. In an embodiment of the
present invention the compound utilized in the aforementioned process is one of the
specific compounds disclosed in the Experimental Section.

The compounds of this invention are generally utilized as the free substance or as a
pharmaceutically acceptable salt thereof. One example is an acid addition salt of a
compound having the utility of a free base. When a compound of Formula | contains
a free base such salts are prepared in a conventional manner by treating a solution
or suspension of a free base of Formula | with a molar equivalent of a
pharmaceutically acceptable acid. Representative examples of suitable organic and
inorganic acids are described above.

For parenteral administration, solutions of the compounds of Formula | in sterile

aqueous solution, aqueous propylene glycol, aqueous vitamin E or sesame or

11
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For parenteral adm nistration, solutions of the

conpounds of Fornmula | in sterile aqueous sol ution,
weaquemos12pr opyl ene gl ycol, aqueous vitam n E OPCIAS2008/024043

orpeanut oil may be enpl oyed. Such aqueous sol utions
pesmatibidl mizy lsaietrpltlygd batidleaqubau soldiens ahguldrid duitably buﬁered if

et 41§ ul Sy ool Bk ih, SUbit SBhne o

gloegskl cThar laguebiid abbdlatibrey aret rpaviisutany, sulbRITURE Uliravenous,
subcut aneous and |ntra eal ,adm.ni strat

t
NSRSt SOpeRareRE At FaPPE R el AN s Ratis J A cqpounds of

Fcbrﬁiu‘[h knamp bt pgddilg Iﬁ@b«"ﬁ@@f&d’% kng@hngefleaagiadolis media using
techni ques known to those skilled in the art. Suitable

standarddebniaueaknewn to toseiskiled tidne RBr t sol i d dil uents

or fillers, sterile agueous solutions and vari ous

Slﬂfa%%nbﬁarﬁ%lcéé@ﬁt‘a? c%rﬁé@mblﬁée Qfertséﬂllb ‘Hllﬁé‘f’itg o4 ﬁ‘rﬁer‘glr@ﬂeHQeaq ueous

actose terra al SUcCr ose, cyc odextrin
sajjdionsiand wajious ge@Ric solvgpise |Eerammﬁ§n@fs$thﬁw eareersdnelude lactose,

te BZQB%CSQ&PQ‘]& gclclJ A ey e?étiﬁ L@a? |n||, géc%\g[%\ magnesium

es 0 'riers g
stearata; stbario acsyamq)!ovmaaﬂ(w ethiers ofo¢elhak9>ser Examples of liquid carriers

inan éprﬂﬂl r(%yﬂlshm t@c‘ é&’\/\gﬁl& Ee%ﬁﬁtqﬁl Q&’?oh ldS, gartty acids,

xye ene an e 2RI T
fa’dy Iauelnamrmays, polybxyckéhydeme amﬂ;tvrmtere&mﬁr@askh}a catrier mldiluent may

. known_in the.art, such as C nonpst ear af e or

iR ol isEudid upBUSS) BRital oy T R &asferme ovoery

mpnlmtema?mi gﬁdery:laﬂ?esﬂaté aitchef @er&dd Imithcaowiak. InThi@ phévenaceutical
co unds .of For,nmul a | armaceuti c

oo HBRoRS; S8 GraoiPRe, hEnATRoGH e | and @

phaanbedutically ‘é@é@ﬂ@blé%&rﬁﬁersahet fﬂéherefadﬂy fahmnﬁli;t%ﬁécpﬁﬁd variety of
routes of adm ni st on. The fornul ations

dqsgge Pinesh BYRRDIR, fQy g {sclepedyoyiest of lggtrpggrpn e formulations
mﬁﬁbbﬂféﬁléfﬂ?% presérited i LnietosdiRy foRA Yy rhethads khb®ASn ®e art of

e present invention suitable for oral adm nistration
PREPaBe presented as discrete units such as capsul es or
tabl ets, each containing a predeterm ned anmount of the

Fomlatigné e e %‘Féeen@ﬂﬁv&ﬁr‘bhoéﬁfalb)é z?ors'‘tbra“<"‘QJJIrﬁlnrstrat|on may be

exci pient. Furthernore, the orally avail
preganied s cﬂ'ﬁprﬁﬁyub@ istichhas feansules ar rf@W@@r @?Ch containing a

0 e
prg%égggﬁhlﬁé% S@Kﬁﬁ\lt EI? J@S?ﬁve IHQII%%%F] \Aélar%d Bptthaft{l ALY excipient.
Furthermore the orally available formulations may be in the form of a powder or
granules, a solution or suspension in an aqueous or non-aqueous liquid, or an oil-in-

water or water-in-oil liquid emulsion.

If a solid carrier is used for oral administration, the preparation may be tabletted,
placed in a hard gelatin capsule in powder or pellet form or it may be in the form of a
troche or lozenge. The amount of solid carrier will vary widely but will range from

about 25 mg to about 1 g per dosage unit.

If a liquid carrier is used, the preparation may be in the form of a syrup, emulsion,
soft gelatin capsule or sterile injectable liquid such as an agueous or non-agueous

liquid suspension or solution.
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or water-in-oil liquid emulsion. If a solid carrier is

used for oral adm nistration, the preparation may be
woabl7@red, placed in a hard gelatin capsul e i RCPWS®D6/024043

or pellet formor it may be in the formof a troche or
Trb@mﬂmf Uib@r"dji@unt of solid carrier will vary widely

but bout , 25 1
oy ST, 1M AR 25 B0l B e e v
reé&rﬁcﬂ"ar"ﬁhé PhedBRY ifRntion tohevidey mraéthad o rtrtelatm @Uétﬁdjém sufferlng
ft gelatin capsule or sterllelnjec ui h[
froe deRreRsiaBoudIichr CAMRLSRTUABIMNISIETRA d° stb p%ﬁ)&%% dherapsutically
eﬁ%eil\}ét érﬁ@uﬂ:cr g@?ﬂ'&_ olfd @' tﬁ%rlﬁ‘\%rﬁloﬁs 'Fﬁ%%rb@élﬁ%\ﬁ%%ﬁ prowdes a

he conp ormul a are |ligands at the NPY
m¢té@<é of tﬁeatlrrm@ sybiestesmifering érﬁm YR Wi decoraprines r?&m@fstermg to

thd 56 %n@Ebtr‘égtr%r tlﬁ&li St dics 'aﬂﬁ)uﬁf gf’%] eC?Séﬁd BNt inGéntion. This

rrses adm ni s erlngto
invemdiom fertiterr padvigesed methadsef teaabnma ssibjest suifgsingritpra pbesifyswhich

coi‘rﬂ%%?% nagd@m—gﬁmgcf‘os ?M% féuﬂié%Pta'f %&Qéﬁ)}ﬁcgﬁi e?feER{]eh athdht of a

coopopnd Sfshiadnvemtisher i Ingart embhémsimibjoéd:hls énvention, the subject is a

hthera eutically effective anmount of a conpound of this

Y "$n. This invention further provides a method of
treating a subject suffering from obesity which

' d t t t
AGHERE]sE e BEF EPRdH suhatn (BR E  Someaiing Pt ! for
thé @Vé?iéhittﬁm oflmﬁlaa“mmbo@banreampoimmfcs ltneamegltﬁlsubject beffering from
subject js a i.tiona t he

d :
deprRReIRTY G GaTIToEaet BavEEdpt G55 BhpsmbosRa S Fipmya | for
thé ptardtion d?raeﬁﬁ’érﬁ{dcéﬁtléﬁ cOmPpb&HicrR R el giad a%@!b}@,@s liffedimg from
for treating a subject suffering fromdepre t*Hs
arpelient Thim invantine ralgn S9vides ?o(grus&s@ GMRP Qrﬂsb e | for the
prERArIR of of BhariReBfi@PalorigolmioR foR tRBARJTRCEUSEQauffering from
conposition for treating a subject suffering from

degressély. This invention al so provides for use a
corrpound of Formula | for the preparation of a

i??éﬁ%ﬂ%@loc@ b@dﬁgmﬁ’ﬂ'&ét@c{& fQ% the 88lkRhefitat WeltS&twhich follow.

ering trom depression
However one skilled in the art will readily appreciate that the specific methods and

results discussed therein are merely illustrative of the invention as described more
fully in the claims which follow thereafter. Furthermore, the variables depicted in
Schemes 1-7 are consistent with the variables recited in the Summary of the
Invention.

In the Experimental Section, standard acronyms are used. Examples of such
acronyms include DMF (N,N-Dimethylformamide); TEA (Triethylamine), DPPA
(Diphenylphosphoryl azide); BzZNCS (Benzoylisothiocyanate); Et,O (Diethyl Ether);
MTBE (Methyl t-butyl ether); EtOAc (Ethyl Acetate); THF (Tetrahydrofuran); rt (room
temperature); h (hour); and min (minutes). Furthermore, in certain instances, the
methods of preparing the compounds of the invention are described generally by
referring to representative reagents such as bases or solvents. The particular
reagent identified is representative but is not inclusive and does not limit the
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The invention will be better understood fromthe

Experinental Details which foll ow. However, one
wekod7eegizsn the art will readily appreciate thaCTse06/024043

speci fic methods and results di scussed therein are
invemtieh yn ahy wayr &or eraraplef hepresenéative drasas irdbsier buiede mot kmited

to Kol PEDIEA DIFPRENY BB od i 1 Scheres 1.7 are

consistent with the variables recited in the Summary
Méreolére thetemi i“ahaldketdneeoERpenilaeXXi réfet tom, ketone with the
hqsct?q?q%dar dqj%ﬁorrga %aargp gfg&%ﬁn@@ssarggﬂ?n%gm%ﬁ;; (a)\r/] ilrgﬁle. For
¢t hygrafbne thih-RLpRY laRb 0 SAstemEL 1- ))ethan-1-one
ln&gta-llt'l\IC$ énzoy ?Zso}ﬁ?myanat e); Et20 (D et hs.?-p he)r);
arg/pei RYW@*W t-butyl ether); EtOAc (Ethyl Acetate);
THF (Tetrahydrofuran); rt (roomtenperature); h
Al{elFﬁé{fv)e%/ 3ne s’lﬂll@d (lﬁ‘tﬁlé”aﬁ%%/oulg et gﬁé%rsﬁ/ntHéglz%ethEad -Raloketones
I nst ances hods of preparing the conmpounds of
refevedi méhthlsmnmoaes@raew@l gewtes.al For eyamelee rketongst eay be
hJ@%hSFé%l”ﬁr?%hé!e rﬁ?&ﬁ-‘dﬁ §’¥' FUBH AR PAPFFINGT GFOItFHY So IfGd o-
t en

cul ar reage Ifie s represéentative but is
hatrmetoneel ()élDeermpb dbesChenistry of o-Hatieietarast ndialpaidelmyres, and

a- E%Eéirp % g\ﬁ%yp %&@e&porr%zi@é@t %@ﬂﬁ)ﬂglly n& lhlé%?(e%lﬁtes%gy be

sytfbiesizep fopy tatbbyyligracis) by tvbatemne of thtehacit evitm TMS-diazomethane
" a- hal oket ope .of Formula XXI1" refers to a ketone with
fOII%Gq";\%.M ég@ﬁgﬁ?&f%%ﬁ oro, brono or iodo. a-Hal oketones
are comercially avail abl e. For instance,
Th%rtbfrﬁl'm’las(c?efmw iflgtheahd18ne dsaat® dasignate a ‘protecting group’. One

SKflEf driBe: 76 ML e L 119 capiach 106 chr oo i, R Bl e Dot for @

paptidtidteshétort h®oreh@k Ok eh &N BE r’(e%fe@éafr?dotlﬁccbrﬁoﬁalté $rotection and
i nvention via several routes. For exanpl e, ketone?

depeptagopgeriaaies 4f 1REttHiepiSSTYSoRS AMINE. BiNgHpnearboxylic acld and

hy@FHx?f 'dﬂ&ipso" 'tﬁg'%tﬁéllcaﬁfe@{&jsadeéwb@ﬂeb@ﬁﬁﬁ té Veyridfesize the
Ki npe Chem st of | oket ones,

coaman@%paéﬁvawg I dwgthadmrd?rmeﬁ&%n apgl (deprotegipnyef guch groups
ar%m)kno gqlh tHeon@! dng: mé‘%Bé‘lf&}?%tlﬁﬁe%rEEH &, SPFEtB@cﬁinZ@ﬂ)ups in

rom car boxylic ‘ac| ds treatnent of the acid
Orgraichyathssist AA%L 2" Edltlon John Wiley & Sons, New York.
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followed by C or Br treatnent. The term'PG as

defined in Schene 5 is used to designate a 'protecting
wgnroupwo2120ne skilled in the art woul d be abl e PoTABSk@®6H24043

the appropriate protecting group for a particular
Experiheotal Skbtiewver, it nmay be necessary to incorporate

protection and deprotection strategies for

subs ents ch as a am do, carhoxylic acid ,
ogfierah hethti:” Pt SSPRES SN snasaudimomiralERf pogmical
C&ﬂkvﬁw tAd ihé@él hesieggivelie TRENMYRISHREra E/%r%éadured on a Bruker

hods for protection and deprotection of such grou

Aganeel10 srasBRmetas ar RE0MEz (Yatamtayithye Dt AMS$@-dy or C ;0D as
th@s%ﬁfént %th%tram@ﬂﬂsﬂ&ﬁé a8 tﬁ% %@ﬁlal Qta%gﬂnbﬂes%y BiHRRFiLE noted.

tion, John sons,
Ch@mcaEatpjt@ K@ieafeaamswed am pgéheqoaphrmccmmts Mh@rer@@sessed in

B e A L

g+op@stet; elo=broad; Bnekaltiplay add-ed o2t syfeddutdatet dt=doubl@d @f trlplets

Sfpist i ek s RS g0es s, GEes Rgled mass spectra

wma@dwircéwmjbmgsek@bt?ressmvaysaon@amﬂm (EBMY, CRlicrombgd Platform 11 or

Qo R TS LE-ABE Fefifa the HIcing Gotasas: wheoused: Mefhod-A:

Lura €08 lovmmn, 55%|t6®5% Ac@tﬁﬁl@mb} <1fe) mfﬁt% oa%eﬁormlc acid; Method-B:
oub

Lo Sl 4380 i cmt L O il SEoh Gymeyacid; Method-C:

LLﬁﬂU@B@&umﬂq:FS’%U@ 3% AfleHASIt iR twatbN WRE D.5RAMINSRium formate:
nmass spectra were obtained using el ectros

M GRA-Lic Eoh coRRN, NAWER Girhodd B do 126 Th ALelonahEhbauth 0.2 %

Ao BoRhateC dYSNFé%ﬁ&} Ea CTéTGC&Q"nhOVAmc 'ﬁﬂh%s WL 90 %
used: Method-A: Luna C %to

Acgtenitsite/ tHAQ with I-QQZJ%\AAtOIQI'O dbn-lepernehrometagrani (o) ras carried

o%%g)ﬁ%g #o%&%élgg?g&ﬁg: i gﬁé@%“g@ 80 Cfgg ‘bk)(f% gd}é Reparations

Tedhop Reepsaaivie TC weaseeariigd I@ut)ommsammﬁtmmeﬁ@am mth silica gel

C t
AR Boofh S Pty BBt | 9a2eon on e
sildatded 60 E230c480 @meatim, Acidic pH, 20 %to 90 %
Acetonitrile/ HROwith 0.2 % AcCOH Thin-1ayer

chr omat ography (TLC) was carried
List and source of chemicals

Cyclohexy! sulfonyl chloride, cyclopentyl sulfonyl chloride and isopentyl sulfonyl
chloride were obtained from Array Biopharma. 2-Bromo-1-pyrazin-2-yl-ethanone was
obtained from Beta pharma Inc. sec-Butyl sulfonyl chloride and 2-pentyl sulfonyl
chloride were obtained from Oakwood Products Inc. 2-acetyl-3-methyl pyrazine was
obtained from Aldrich.
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out on glass plates pre-coated with silica gel 60 F254
(0.25 mm EM Separations Tech.). Preparative TLC was
woano7ieeiizeut on gl ass sheets pre-coated w th spCTad206/024043
G- (2 mm Analtech). Silica gel colum chromatography
Methedp 6f Papasiag éie Gemprungds ofdargela 160 ( 230- 400 nesh) .
S(J:'.L nd source of chem cal s Cycl ohexyl sulfonyl
S ori de, cyclopentyl sulfonyl chloride and i sopentyl

sul fonyl ¢ghloride were o itHgd.f rom Array B ¢xihar
2R o 1- pyraﬂ—n- 2 oiphn- none was—ebtqi nfrom Be{—a*
phar I nc. sec-Butyl suhfonyl chlori de 3 2-pentyl

sul fonyl chloride were obtlai ned from Oakvvoonll Product s
Inc. 2-acetyl-3-nmethyl pyrazine was obtained from

Al dri ch. Met hods of Preparing the Conpounds of For rruIEmJ\

I 2Sche eI \Wlebd 1 (a) RzDPf%@EANHZToI uene,qz BnOH
Pd-C, 2, ., c)=1M Q@d;—l,
g%)o 2% R3) csxdal . M?%ii % 9I'FA(| n CH2Cl H’\\oN(Eg BzNCS

THF, rtv (f) K2CO8, MeOHyH2O, reflux (g) a- hal ¥ket one

of For mula XXI'l, DI EA EtOH reflux. The conpounds rdf

Formula | may be synt hesi zed according to the S\

procedurfes des,grllp %ﬁélh@ne 1. Thezconp dﬁ‘NdﬁN

For mul a— arRe)<€ alfly avaflabl ewruﬁbeH

synt hesi zed by Hne' 'ekilled in the art. N summary, the

carboxylic acids of ¥mrnula Il are converte(li to their

Cbz-protected amnes to afford the conpounds of

I+ r t I & s@l I

(af@flﬂﬁfggrét/(l) ac%lqé}fe @?ﬁ)rﬁ’ r%flﬁ‘)? b190 95 BPc! B Shte @‘?—‘/%@AY: (©) M
Na@HuEtzan(RafR%% )%S@z@lo(cbl B SHOWTER i mmxem;r@sazaw rt. ()
th%oaufe)/fe@#ﬁ/ﬁ @%{’Hﬁag&fe%r?% c{rﬁﬁg!ﬁaa)égg ol'fx"z%,:%%H reflux.

VI are treat ed vvlth benzoyl i sothl ocyanate to afford
Theheompopmisndé Fofmtdar hnbay Vélsynﬂﬁmizredrr@mmrmsg db therprotedures

det\s/hqll%%{ @asc'#}%%rgeﬁr:gpét%g@%gl}lﬁdssgfj Iéloorn'le'a if atreocc?mmercgalfyhavallable or

may be synthesized by one skilled in the art. In summary, the carboxylic acids of

2

Formula Il are converted to their Cbz-protected amines to afford the compounds of
Formula Nl. The Cbz protecting group is selectively removed to afford the
compounds of Formula IV. The resultant amines are coupled with
(RHYR*RCSOLCI to afford the intermediates of Formula V. The Boc group is
removed and the resultant amines of Formula VI are treated with
benzoylisothiocyanate to afford the compounds of Formula VIi. The compounds of
Formula VII are subjected to basic solvolysis to afford the thiourea intermediates of
Formula VHII. These intermediates are coupled with the appropriate a-haloketone of
Formula XXII to afford the compounds of the invention.
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Formula VIII. These internediates are coupled with the
appropri ate a-hal oketone of Fornmula XXIl1 to afford the
woaopgmonids of the invention. Schene Cbz HCbz NHRCfA)s20bs024043
NaCH, Et20, BOC20. (b) 1M NaOH, Et20 (R1l)(R2)(R3)CSO
S@€me {c) DPPA, TEA, Toluene, BnOH, refl ux (d) 10 %
TFA in CH2CI 2. (e) 1M NaCH, Et20, (R]@:(RZ)(RS)CSOZCI "
NHCbz

(f) 10 % Pd-C, H2 K heat or
Al ternativel g nt er medi-ard For nul“"\/lH2N e

synt he3|;ed/acc ding to the procedHres outlined I 0,
Scheme 2. The star¥ing materials of "Formula I X arsﬁa

ﬁr{ﬂcﬂ l'y available or may be synthesized by o
S K

ed I'n the art. The amino acids of Formula I X

be., coupl deIth (R1) (R2){R3)CSX2CI to afford the Q)
i nt efredi a ws FrOr Q\C%“Whl ch are further an%@d\'m
to the Cbz- pr@ t m nes of Formula XI'l. ,/s\( i

Separately, the® "#hi Ao acids of Formula IX may° be n
converted into the noho- Chbz protected internedi ates of
Formula Xl . The am' nes of Fornmula Xl are coupl ed with

(Rl)(RZ)(RS)CS Cleyt0, af ford the coppounds For mul a
XI1. The bz IQPE_Em“_m.u. Xl L &@moved to afford
t he mte”ngé\\;y €s of Formula VI. Einafly, the

i nternmedi ates okyFornmula VI may be c¥inverted to the

(i UERROEG shoBRcd” B By RORIIMICRHEGT seitppa

TEX, ?@IﬁgﬁéaBK@BnrelﬂaxCQd)VQDt%dTmﬁmG()HéQTFPOw)d$MONaOH Et20,
l,: 3 & descri be% n Schenme 1

(Ry ﬂBd{Par)u%ﬁOp@' éfhﬂ;@t Peeds O e"r‘F‘z%}IorEIIBé/d‘h‘EQHSCherre 3
XIV XV (a) 10 % Pd-C, H2, EtOAc/ MeOH, rt. (b) BzNCS,

AItEHFatlvéEl t@%té@@%tes’%rrﬂi@ﬂl eyl e s rﬁheﬁzé@b@&ﬁ&hﬁ@% the
Forfrula XXI' I, DIEA, EtQH, reflux (e) 10 % T
procedures outlined in Scheme 2. The starting materials of Formula IX are

commercially available or may be synthesized by one skilled in the art. The amino
acids of Formula IX may be coupled with (R")R*(R®CSO:C! to afford the
intermediates of Formula X which are further converted to the Cbz-protected amines
of Formula Xll. Separately, the amino acids of Formula IX may be converted into the
mono-Cbz protected intermediates of Formula XI. The amines of Formula Xl are
coupled with (R")(R%)(R*CS0,CI to afford the compounds of Formula Xll. The Cbz
group of Formula Xl is removed to afford the intermediates of Formula VI. Finally,
the intermediates of Formula VI may be converted to the compounds of the invention

by using the procedures described in Scheme 1.

Additionally, the intermediates of Formula X can be converted to the compounds of
Formula V, which are described in Scheme 1, if t-butanol is substituted for benzyl

alcohol.
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CcHz2Cl 2. (f) (R1)(R2)(R3)Cs2Cl, DI EA, CH2C 2, rt.

Addi tionally, the conpounds of Fornmula | nmay be
weynishesizged according to the procedures outl i REWUSR06/024043

Schene 3. In summary, the Cbz group of Formula IIl is
Sche®ved to afford the internmediates of Formula IV.

These int,ernmedi ates are converted to the thioureas of

For X’ The thiazobediag iscformed to~affpdd,,
somhﬁi(mpoﬁnds—aef—» Fevermy) I V. The—BOCBgJH@%agﬁ renoved
to'afford the am nes ofm Fornmula XV. The c ounds of
the imvention are synthesivzed by coupling of Xhe

am nes with fR1) (R2) (R3) CSQ2CI . gehene 4 Procedure A R®
IV mel andsHcl ,(a) 1M NaOH Etég\érs 0 (b) CHCI 2, j\J\\ﬁR‘*
=N

1- Met-hyd ofi ne, |soby lgy%e ormat e. -20 RONY
BOCEN_| VaHCI . (6; ILAI:!’N E ) 245 0C. i” R D H
MeUH,” NHAOAc, rt. Proce B IV m2 and n=27{a)'m

CH2Cl 2, MsCl, TEA, 0 OC. (b) NaCN, DMF, 80 OC or
Et 4N Tol uene, 80 OC. (&Y LAH, THF. (d) 0.2 eq. |
(BOC) 20, Dioxane, it The conpounds of Formula IV are

)i 0 e B Ko ETCAHOYEDH. A ) SANGRLT oy Bl Ro6 Uiy MBOH HaO,

5 refke(di d-hBrokefhe SFRorrilla QORHUDE/D) ERDIE, FfikNes) 260% TFA in
accord rocedures described in Schene 4. For

ing 30 1he
CHeGlor BLBINRO(R ACE0hGH EURACSHe e Tbns i n connection with

the synthesis of the diamne in Procedure B see P.

ARSI, tHE cBhpoudds ©F ForRlRM mal98d  syffhesfbB7addh@ing to the

For repr e,sent.at Ive reaction conditions In connectlon .
progeduies patlingdt iReSsheng 3 hi MBIt ibet ez BreuRdPhfofBulRNlll is

10 renidvBACRH RroRi SRE iterRARGRY oflFéthiula YN IRSLS int iat
f 404- 4g}15 ar?d C. Dareéonvﬁ%ée,&et g'l.e: Bi oor gl.e f\r/]b . Iae?ns are
convetted to figothjouraas afofermada Xlll. The thiazole ring is formed to afford the
compounds of Formula XIV. The BOC group is removed to afford the amines of
Formula XV. The compounds of the invention are synthesized by coupling of the

amines with (R")(R?)(R*CSO.CI.

15
Scheme 4
Procedure A
Me\N,OMe
~COOH a ~COOH  p \[§
HZNVO BocHNVO - VO 0
_°. 1., SSNH,
0 BocHN
BocHN
IV m=1andn=1
20

(@ 1M NaOH/ E0, BOC,0. (b) CHyCl,, 1-Methylmorpholine, Isobutyl
chloroformate, -20 °C, NH(OMe)Me.HCI. (c) LAH, Et,O, -45 °C. (d) NaCNBHj,
MeOH, NH4OAgc, rt.
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Scheme 5 XVI XVII XVIII VI (a) TEA, CHd 2,
(R (R2)(R3)CS(OCl. (b) NalO4, RuCl3 (cat) or nCPBA.
woOeyo7epnet ect i on The sul f onam des of Formul a YCT®R006/024043
al.so be synthesized according to the procedures
Procgdvi§fed in Scheme 5. In sunmary, the conpound of\\\

For mul ~gfie meacted wi *AN(ROMR)YR) CS( O o N
af ford sul f rhan des._o rmula XVI 1. T

compdunds are oxidized to the internedi ates of Formul a
XVII1. The protecting group is renoved to formthe

i nt er medi at es_of (Forypyl a ¥l . Final | y, ~the~.-NHBoc
L_ﬁt_etrreilsit‘f/‘ Eo/rrrul a—Vt—may b/e\)@rted to the
CONMPOUAgE e invention by H&\'ng“t hé procedures

described in Schene 1. For representatiye &3Ghk e

conditions, see S. Winreb,

(a) 6Dtz 36€3); THA, ELCrén Nageh, rrawsda@ng@ét&uNC&quyer@z,B%”C- ©
Lett. 1999, 1. 783-786:
LAH iﬁ%\ﬁg&éﬁ "ﬁé@?@ h@@ga%é)r?x XX XX XX 1T XXV XX |

(a) (COCI)2, cat. DVF, CH2OI2, it (b) 2M TMSCH2N2 in
The Exomoummaﬁermma IV(ap uiedHE intermsdiptesin Seheraes fig? and 3.

The %3 (N%S%Fned Nﬁédyb%r}d’_@'ﬁ (Eggeq%?g%) zf’%gf_é” nLtZ an@% =2,

(prodeddre BYaee ayrfala?éstﬁm amceditg tortbe pudcaddiés|desarjbaskin Scheme 4,
synt hesi zed according to the procedures described in

For JoRASBBPLN oralpD By HtThe i £0anBy D BB sifiesd pof the
dian@hé in ﬁb&eagteﬁs gk PoGarti e‘i(laK, na@@esrcemve%*aoqa; @i167}<4168
correspon in aCI | ori

For rgpreserialivergaction qorrgglpga 4r\1,vp?lppect|on WWH tﬁe synthesrs o?%e mono-
protéétbmw&rj]@mlmd H PrsysRLRABesSY JeHhuéémgaml \Sybthasisdd 98D, 5,

404E 408 B SRt rRerd. Mt ey Lot 20844481 B

Scheme 5
n hi)
{RyePe R? RUNTRE R? L3H AMPe Ry A,
HzN\H/O H R R’XRinﬁ’O Ho b, R1X§,N RS, 1)<R
m g Un o M o tm
Xvi Xvil XVHI Vi

(a) TEA, CHyCly, (RHYRH(RHCS(O)CL.  (b) NalOs, RuCls (cat) or mCPBA. (c)
deprotection

The sulfonamides of Formula VI may also be synthesized according to the
procedures outlined in Scheme 5. In summary, the compounds of Formula XVI are
reacted with (R")(R?)(R%)CS(0)CI to afford the sulfinamides of Formula XVIl. These
compounds are oxidized to the intermediates of Formula XVHI. The protecting group
is removed to form the intermediates of Formula V1. Finally, the intermediates of
Formula VI may be converted to the compounds of the invention by using the

procedures described in Scheme 1.
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respectively. These internedi ates may be converted to
t he a- hal oketones of Fornmula XXII, wherein RS is H or
worbdmnyo2126especti vely. Alternatively, the aci dBCDUS2006/024043

Folr RipRadetatvg Jﬁgé{%}rﬂ%&ﬂmﬁ%t s Ie0 \IV\\//rE1 1] €5 O%gf 1997, 62,

Vel nreb am Formul a XX I are ur
B6PRGE; the Ellman; Hetrahedipo IL@ttorf@MﬁZFd)%ﬁm 43608.| Sherplegs, Org.

Letgt q a”%’(?wéngp{d b Axdrein RS is methyl).

magnesn um brom de is substituted
for et hyI magnesi um brom de, R5 is H For clarity
Scfpnmqsﬁses the noiety R* is used to denote that the

2-pyridylgr 3 pyridyl org«pyrazinyl grou is optionally
substi t ut @h nea hyI >>j@r%?varl abl e ed to

denote CH repr ti ve—react fadi tions
i n connection vvlth t he co'i‘1ver3| on of the &erboxylic
aci ds to brgmoket ones usiy

trinmethylsilyldi azonet hane, see A. (Gangj é‘é‘ et al.,

Bi oorg. Med.|,Chem, 2003, |11 , 5155-5170. &For
representatlve reaction cgnditions in conféction with
the convegsi'on of the aghal oket ones fleom et ones usi ng

Br2/ AcCH | furyl chl d and fI\/EO-I
| kenoto, et~ , Tetrah 2003—’59 E?QSSZS or
usi ng Pyri |rbé‘l B¥e 3, HBr/ AcC]—IP‘ see WCY P4tt and MA

Massa, Tetrahedron Lett, 1997, 38, 1297-18b% Schene 7

XXV XXV X;@du (a) Etl\/gBr xkr, -78 0C. (byyyPr2, 33 %
or 48 % HBr in AcOH Alternatively, the a-hal oketones

a) (#O€br, rﬁﬁlF M| CHefels; rbéb)s%MtTlﬂ&GHENh indd=? oﬁ)lngameo rt k@) 4M HCI
d t t
in cmsegfel 4 BF HIRSETARSH, 10 (& gjﬁmf% OM el %ﬁ L0 NEH,Cl,, rt
(e) Eﬂwredl-l\ﬁm t18 6, i) Bro §8 86 iou B 36 blﬂﬁrd"eAceHaftf ord the
internmedi ates of Formula XXIV, wherein R5 is nethyl.

Thesd %,o?%!o?‘nﬁ% of]ggﬁrh%g g&ﬁ%%@ be ggx%ggfk?c? ﬁ@or&n Q 3’ hliegé@?%%ures
desoﬁb@bmﬁbberxe(lw dhe dcidst bfeFomuma/eﬂXajetammmercially available or
i AR P U0 o 8 i, P B B RE mey ve
con@entad talyHe corresponding acid chlorides of Formula XX. The acid chlorides
may be treated with trimethylsilyldiazomethane or ethyimagnesiumbromide to afford
the intermediates of Formulas XXI (wherein R® is H) or XXIV (wherein R® is methyl),
respectively. These intermediates may be converted to the a-haloketones of
Formula XXII, wherein R® is H or methyl, respectively. Alternatively, the acids of
Formula XIX may be converted to the corresponding Weinreb amides of Formula
XXM which are further converted to the ao-haloketones of Formula XXI using
ethylmagnhesium bromide (wherein R® is methyl). Similarly, if methylmagnesium
bromide is substituted for ethylmagnesium bromide, R®is H.

For clarity purposes, the moiety R* is used to denote that the 2-pyridyl, 3-pyridy! or
pyrazinyl group is optionally substituted with methyl. The variable X is used to
denote CH or N.
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pyrazinyl group is optionally substituted with nethyl.
The variable X is used to denote CH or N. For
wOoem7asens at i ve reaction conditions in connect POWUSsG0B/024043

ht
Fort rt?e'f)ésreﬂfé?l cﬁp }(/:BF\TBQ% W}Bﬂg%t% \glt%etﬁgv'\lc%g[erg\%m of the
carlzoxylid acidls t@bnbrﬁml@ﬂmesc&hmg flietatiatsiy diazohetthane, $88 2. G%fﬁgjee

et 42 TNl R SR 1| RSO BT ER SN Mo

contitibh®insconnetsmwith #iceconlvefsionafltiee hlhaloketones from ketones using

Bro AR skl Eblopde Bt Ol s+ b Tebt 3. Vi ian 2003

59, t1e1a1325rbﬁdsuhg F@igine-5r9| B/ OeI9Néstl W 09 Phift Hms-M:-A. Massa,

yl cyclohexanecarboxyllc acid (25.0 g, 159
Tetéﬁﬁﬂ?”%bﬁ&ﬁ% 1380mmol ), water (300 ni) and

Et 20 (200 m ) at |t The pH of the sol ution was

adjusted to pH ~ 9.0 by adding additional quantities
Schgmesit ur at ed aqueous NaHCO3. After stirring for 24 h

at rt,gt he layers were geparated and tde aqueous |ayer

was aci Kfied to pH 4.0 h oLM aqyeous . o'he
aqueous| | was_extraft eg<n t h EtOQAc. ||T rgani ¢
| ayer 8”1 sol ated and he ccessi velN wythRWwat er

and brine. The organic layer was concentrajgdsjn vacuo
and dried under high vacuumto yield the desi red
product a¥X¥ col orless sol X§I{23.3 g, 57 %XH1H NWR

oo 5 5 BBy, (TP, 573 6 ) Bra) 33 64 or 481 BRI,

1.84 (dd, 2H, J=13.2 and 2.8 Hz), 1.44 (s, 9H), 1.42
Alte(rmtwﬁly 1116) Q- f“@lczketc(neq of larmyike2BXB, map bé synthesdizad Higcording to

[ 0, .
the t) {btec(é? H%Sto%gs l@%\dk #(:1{ rans- Z to(:%ﬁréens %@h@%%’@'ﬁr%oﬁﬁmﬂﬁ %XV'
Theotyanol ohmpwr}dsmtmyte)am mdthaeihgiinagnesium bromlde to afford the
r @nyl th hexan.
mterfn'ic!ﬁd1 8§< )c/) L‘értng%l& m é‘; %ﬁﬂg cg @grl% rﬁéﬁa gngsium
bromndbuersabét#ﬁt@drfbb emytdna:gmelslueﬂ bthmdé.OR?)@ Hn Bhdinfertegliates of
Formula XXIV are further converted to the a-haloketones of Formula XXII.

For clarity purposes, the moiety R* is used to denote that the 2-pyridyl, 3-pyridyl or
pyrazinyl group is optionally substituted with methyl. The variable X is used to
denote CH or N.

For representative reaction conditions in connection with the transformation of the
cyano group, see N.B. Mehta, J. Clin. Psychiatry, 1983, 44, 56; and S. W. Baldwin
and J. E. and Fredericks, Tetrahedron Lett., 1982, 23, 1235-1238.
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bath. DPPA (15.8 nL, 0.073 nol) was added and chilling
was continued. TEA (15.3 mL, 0.1 1 nol) was added drop
woize@/oyes 10 min. The sol ution col or turned fPomuUsRIOkY24043

' e m xture was renoved fromthe ice
Pre@%{'aﬁ:"@n o‘?wﬁerﬁ?e{mat{% OC and then slowy heated to 70 OC.

After 15 h, nitrogen evol ution was observed to be

Reprienénthtick amipdunds 6 F o das I wetdl§itRedifedyad foldws: The
mxture was cooled to 47 0C and benzyl al cohol (22.8
s added. The m xture was heated to

Intefﬂed@te 8&3“@(”? | ed overnight. The m xture was cool ed

r
oL IRERG AU BN RSB B or
(417480 ﬁQ)mm?B RRdded 40 asfiredHiphasia aeltiomsostainie trans-4-

(arrf t@dméiﬂylﬁ&y@loﬁ@%ﬁe‘&ﬁrdoﬁylﬁ:r §cnd\’?2§ ol ioi = ﬁﬁiﬁ O}%ﬁtﬁkﬁ%% g, 238

ract ed sever al
m”’t?ngWﬁIQf (?5%@%3% FeCc@R8 mlédat rdrThechandthemhﬁnn negtseatijusted

to pH A/Q@USy a-drd‘lﬁ Fi’ogélnﬁu]a?‘glltleg o‘f‘%%h%atre ?c{ ‘dué &5  After

af ford
Stlrrmgo@uélﬂ h qtmt Mnmlao/el:sower)e separaad 2na8ite eqmecﬁld)laye?r vl 4cidified

to vy 03 Pyibecls (. hp ol ey Wobiodafbnliin £8agy e
orgamic layerowss htolated . 8w (wdsh@H sudcdssived kith, wateBZards brine. The

orgahi 'lay]er %s]bo(ngerqtggt%q?' m:g?cﬁ{ﬂsin# %ﬁeg ll_,llhdé]r:ﬂ-léh ‘r{/a%agm%b E%/ield the

It ermedr at
desieq (foduat ag acstloriesy Glotd €X3.8 g7 1) ]Cnewmmy))mrd@oebrs

a e ( stirred
TS on ol e d - %a?&%% R 2t r 208 4 B drtd fersiox g Ho)
1.84@idb@ny U=at8. hehd 2@ HﬂexM}(mm)yh Jazambax am) deot %dﬁ 2B, J=25.6,

%ﬁln Et OAc/ MeOH (1 : 1, 50 nL) at rt
12‘E?%%SEE* s degassed and purged wth FQ tw ce, and
further stlrred at rt under a static atnosphere of H2
xture was filtered through celite and

'”tefrﬂ%d'?tlequgpr'ﬁ‘éﬂé"vvas washed with Et OAc. The filtrate
tertvmoqubﬁ@n%héﬁylhﬁeﬁé&yker&fﬂ@hﬁnéﬁg @r%g}yr}e L NWR
ound as a colorless solid

met'@ﬁlﬁerbﬁ(aaﬂ 59 (br, s , 2.97 (t, 2H, J=6.4 Hz),
tran2—4€{ﬁte?”t éﬁtoﬁﬁbar%‘)lylar%w%imétgsmg;)éloh%&rfec% d?!fzi}/hc 1a§\§ (&863 g,
0. O7@nﬁnol4|.\|yas suspended in toluene (420 mL) and chilled to =10 °C in a dry ice
bath. DPPA (15.8 mL, 0.073 mol) was added and chilling was continued. TEA (15.3
mL, 0.11 mol) was added drop wise over 10 min. The solution color turned from
milky white to clear. The mixture was removed from the ice bath, warmed to 10 °C
and then slowly heated to 70 °C. After 15 h, nitrogen evolution was observed to be
finished and the solution color turned to yellow. The mixture was cooled to 47 °C
and benzyl alcohol (22.8 mL, 0.220 mol) was added. The mixture was heated to 110
°C and stirred overnight. The mixture was cooled to 50 °C and concentrated in
vacuo to obtain amber solids. The solids were treated with deionized water (400 mL)
and EtOAc (150 mL). The mixture was shaken for 10 min and the layers were
isolated. The aqueous layer was extracted several times with EtOAc. The organic
layers were combined, dried and concentrated in vacuo. The resultant solid was
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ESMS me: 173 ((MtH)-55) +. Internediate of Formula V
(tert-butoxy)-N[(frans-4-{[(nmethyl ethyl)sul fonyl]amn

wo}ﬁlaqmllomexyl )net hyl ] carboxam de: | sopropyl seCrasgi06/024043
chl ori

6.2 L, 7.9 g, 56 ol ! '
witurgieckp NEBE a;arPrba wilsractd 18 GGtk codra b ig! procuet '
NMW?%{??ESZ%}@%%T 3H 713 ( ggltg =8.0 Hz)b6 78 (t, 1H, J=6.0 Hz),

X ar poxam
4.97d8, BHbI3 3314 XefEouHY mm i ke ‘E?%@(ﬁ%of &),
1.64?&}%, Srg HQ? k] 326h 1339Ah' dcﬁ(npf:% 9I8t76(aezm|eﬂgrse@hd28

ne preC|p|ta | écted by fil'tration, washed
Hz).with Et 20 and dr| ed |n vacuo to obtain the deS| red
product as a colorless solid (9.5 g, 65 %. 1H NWR

lnter&%tg)gé??é?‘ﬁgl br s, 1H), 3.89 (d, 1H J=8.0 HZ)

J=4.4 Hz), 2.96 (t, 2H, J=6.4
N- [(t?arfs14 -amindbyirloh@xdiendtioll](@H;bulexy)carboxar)ide:1 1§ g% 1Pd ﬁ‘4 (Q AP 9)

was q :é:)ddgd 1&04;'3 gﬁtgrey_béq_ét 0%7 fﬁ‘ Ogeg 'ﬂubcéw? glg({t"gﬂsuhf(p%&hoxy)
carbﬁﬁﬂanﬂ?@cy(c(dﬂbk&l}lﬁ%yl’fcarbmlde(Q Atge 5¢F mPmt)rin IE4ONE/ MeOH (1
1, B ST TLTEIR (e o OSGRen e O W gt itk Wikrer
stnrr@cPhi!rJlit 'ugg?rgf(’éﬁa@bl\l_ latd‘i@phere of H, for 2th Thet mixture was filtered through
colitS g INtah MG, 1ot IGRESS M CE S < o0 B alR Was eoqeeptigted in

vacu?b % St th@ il sidd 6bmpdeit-as a/%fdkﬁresé dalid t(he & @1ute).onH NMR
concentrated in vacuo and he

(CDEEUPSSBI B S i ore03, DS S5 588 e Eh @ 2H
J= 1?&@%%'7%&)&94" 99121Mk&§1Uﬁ@A|J%s NaH ardnhrityel.1de0.08 (m, 4H).

hen concentrated in vacuo to provi de
ESM$averes (Kiﬂ$b')-§§)a colorless solid (0.88 g, 97 %. 1H

NVR (CDCI3) d 3.19-3.09 (m 2H), 2.82 (dd, 2HL J=13.6
,nte@g%d%teé;%)qu%\m (d, 2H, J=13.6 Hz), 1.88 (d, 2H,

4-1.60 (br m 2H), 1.51-1 .30 (m _2H),
(tertduBaxy)-N- [(saﬂs eammsthﬁheyhyl)@ulﬁ_@yﬂamsw(}wclmwm@ml n e:

cortffnt i eprot B 8o 0 PAEF L 0,01% rvs andeg roe
wise medthylr] antonolat histiwedet hiphjsic solutlon containing  N-[(frans-4-
aminocyclohexyl)methyl](tert-butoxy)carboxamide (10 g, 44 mmol), 1M aqueous
NaOH (100 mL) and Et,O (100 mL). After stirring for 2 h, a white precipitate
appeared. The precipitate was collected by filtration, washed with Et;O and dried in
vacuo to obtain the desired product as a colorless solid (9.5 g, 65 %). "H NMR
(CDCls) 5 4.58 (br s, 1H), 3.89 (d, 1H, J=8.0 Hz), 3.23 (septet, 1H, J=4.4 Hz), 2.96 (t,
2H, J=6.4 Hz), 2.61 (m, 1H), 2.09 (d, 2H, J=11.6 Hz), 1.89-1.74 (m, 3H), 1.44 (s,
9H), 1.37 (d, 6H, J=6.8 Hz), 1.22 (dq, 1H, J=13.2 and 3.6 Hz), 1.09-1.00 (br m, 3H).
ESMS m/e: 279 ((M+H)-55)".

Intermediate of Formula VI

[trans-4-(aminomethyl)cyclohexyl][(methylethyl)sulfonyllamine:  TFA (6 mL) was
added at rt to a stirred solution containing (tert-butoxy)-N-[(trans-4-{[(methylethyl)
sulfonyllamino}cyclohexyl)methyljcarboxamide (1.3 g, 3.9 mmol) and CHxCly (45
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benzam de: Benzoyli sothi ocyanate (1.6 g, 10 nmol) was
added to a sol ution of

w{)fzn(svmzns( am nomet hyl ) cycl ohexyl ] [ (net hyl et hy PEsaiSt@mag24043

L) SPr RAM S reRrad dt Ve Ehg R TegRPe vt

dlsscﬁlﬁe%:ﬁ“ﬂ OHCH The [CHERSokAE Ak vaisbdd istchessivelyawith tiveaqueous
resul tant&gumllke materlal was tri

NaORh B, GTeBLorER NenaO s B daa SraN s i dbishia Brovige the

okft ( 3)H MR .- -
free %33@ agl) ac le§% soﬂd"&d\Wg @D@@ )H ég@(o(ajats) 5 %Lrlb 388 99 @«a 2H),

2.8240dd, aH,zJ:f-iz'a)G alzc(j 42 ﬂzh,92 @?n d 3’4&0 )J Aj3ﬁ3H@j 1. ﬁfﬂ(d %) J4—6 O Hz),
9 2 -
1850 @ 2 S Sy rpest pevio 16186 1)
ESM&@/&2%XM+H "74 (m 1H), 1.29 (d, 6H, J=12.8 Hz),
1.25-1.12 (m 2H). ESMS nfe: 398 (MtH)+. Internedi ate

Inter?n{ed aqégy#?m\déém{/”ot hi oxomet hyl ) am no] met hyl } cycl ohex

N- ({I[(t&mst‘hﬁ(reemylb)fwo‘srﬁlﬁnmylléramnrwcloKw@mﬂe(ttzylm“go}tmxmetgylg
ben%anztd% {V@mﬁo%(}q g’{lt Q aafef Lﬁé'g‘,’%"%oﬁj Va9 et fo( & Riution of
[tran3m- (amlﬁ&mémb&m@ﬁe&wu(mahylamt)mlmmplmlhyq%fmzgan‘iQiemmol) in

THR, éQgIWE}]QnQ%ﬁﬂ ar#x?tmogbé? ?'ﬁ?r\?x %‘r{% %%/%thherhe

readlbﬁtmlktg@wé@f:bm@@rm@tddm wicyb lane thelresettantnguom-dike nederial was
genous sol uti tiaon

wituiRR SnRERTR Bt IE Rkt o & eta velipw F5Tn (§aE e o

H r\gglﬁl(t@e ?'6\/1@'86 amat one @ngHY,i7. see(dele hieaugHz)a 7p8d(dof 1H,

|
o5 e b LS o A S IR 6 REBEAAS v,
3.25! geg%f 9 Jt-h‘% %SQH@%REWM UJH7 Zi§n@2ma|l12) vl @w2s0lE8l4 Hz),

1 74300 b0 (bivh JobRp I, SBS( A2 S, 20 E‘%\@v@n@wm
3.14 (m 2H), 216213(br m 1H), 1.94-1.92 (m 2H),

nterbnelfybafPorlis gt 0 T oL Love ;204 (M)
(trans- Rﬁ@wseﬁtmm&y@em&m@ﬁwﬂﬁyfmiw" [ﬁ@emyﬁw%glﬁowﬂﬁmme
KzCé %\ﬁO ‘&rﬁ §YARBS WAL dadded 9 | £\WBiutibRt E6AERIGL N-Qltrans-4-
{[(methylethyl)sulfonyl]ammo}cyclohexyl)methyl Jamino}thioxomethyl)benzamide
(3.80 g, 9.57 mmol), MeOH (75 mL) and H,O (25 mL). The resulting turbid mixture
was refluxed for 16 h. Note that upon refluxing the mixture turned into a clear
homogenous solution. The solution was allowed to cool and concentrated in vacuo to
yield a solid. This solid was dissolved in acetone and filtered through a pad of celite,
followed by additional washings of the celite with acetone. The filtrate was
concentrated in vacuo to afford the desired product as a pale yellow solid (2.20 g, 79
%). 'H NMR (CDCl3) 3 6.98 (br s, 1H), 6.39-6.32 (br s, 2H), 3.50 (br s, 1H), 3.32 (m,
1H), 3.14 (m, 2H), 2.16-2.13 (br m, 1H), 1.94-1.92 (m, 2H), 1.82-1.79 (m, 2H),
1.52-1.36 (m, 2H), 1.38 (d, 6H, J=6.8 Hz), 1.26-1.10 (m, 2H). ESMS m/e: 294
(M+H)*,
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frans-4-({[ (nmethyl et hyl ) sul fonyl ] am no} net hyl ) cycl ohex
anecar boxylic acid: |sopropyl sulfonyl chloride (10.9
wQ 20(777{)02)12mml) was added drop vv| se to a sol uti eaT@ls2006/024043

Re&ré@%@a@l mpi{%cm ”Etﬁ?,l@wé q_(%ggo V (i@gg:s,gq)tﬁégzeod as

folldwml ed in an ice bath. The sol uti on was stlrred for 24
h and then acidified to pH ~ 4 with 2 M aqueous HCl .

The s e collected by filtration and dried in a
'”te{iﬂeﬁfafﬁ%ﬁ:s@ﬁ H Xt to afford the desired product as a

trarfévﬁl ({ nﬁﬂig}l&hﬁlﬁuﬁo@l]a%&ﬁmtfﬁlg g@@%&%a@ %{ cfé %}1_‘? (Mopropy!
Su'fgr-l&é 0@ qrise (16 92!& (%@ mmei) was @Ezided gliep i terd soRLi0B of ddps-4-

(am%mdﬁﬂ%gﬂlfﬁ%r%cgrb?ﬁ%hc % ‘gﬁl gﬂ %%'7' rgrhgﬂ;gw Wf%{ﬁ NaOH

(15Q mir 120, mmﬁﬁscqzoleciaw an acmjbahﬁ M sole@vs wasestir@gifor 24 h and

thor s B LT 22 e S LSS e ety Bt

anc‘biﬁb@drﬂﬂ @evac(iureraveb @t oy Jaffkd e desired product as a white solid (5.0 g,

a8 1 28 ML IPRERY § 0T RS D, S SREC B S BT s Prdhen

J= 61&1H©I—|2(242 t( 361, o) 2.4Afrtde3.6 42) moegds dH 9= afd 3t}_hBIz) 1.92

o TR 150 TRt 51 BT Y B T ea.%e”dq,

2H, UngieR, YaQumh 3 ® Haf. FESMS tiye: 2s(M-ad) product as an oi |
(quantitative vyiel d) 1H NVR (DVSO-d) d 7.18-7.03 (m

. 3.06-2.96 1H), 2.35 (d, 2H, J =
'“teWF%d%E)Of%f BYarl’ 43 (m 4H), 1o s 171 (m 1H),
t@m@ll @nﬁﬁorﬁBﬂwyl‘ﬂdf@clohﬁﬁp@pﬁé@lm&‘%xﬁ)%ﬂﬁb%mh@t eftregiikd-N-({

fri a”ﬁf‘[ ﬂ? r rml%‘?%h?wf(%%?W’BPHW«;’@UW&H@I}%WWW| )dyel 11
mm@lEfWé/d IR RRNWikiRS BOXRA i )@'H%@?&E{gb @l(ﬂ_g }éﬁé’rrgtﬂm'}’d 5%‘5“4@”)(3' the

| oride (6.
crudgdyr giiwgr‘{vq(jso\msﬂeﬁ,vw@ aqueous NaHCO3; and then brme The solutlon was

druecﬁ"‘oﬁlelaf\@%@ é?@”dﬂ@g%a } %g&&ﬂftbeéﬁfh(@’g?&'f@%%% gs an oil

oxam d
(quagatr@yw §i§d) cHZd:ﬂMR(( @id) Saf. 187013, (NTHH)r €38t (9 @HNa®06-2.96

(m, ?]31 %ﬁ@ OHWRLTB & R t1. 6019 B, e P¥E4Y O -11)16.97-0.69 (m,
4H). ESMS mle: 263 (M+H)"

Intermediate of Formula XIi
N-[trans-4-({[(methylethyl)sulfonylJamino}methyl)cyclohexyl](phenylmethoxy)
carboxamide: Isopropyl sulfonyl chloride (6.6 g, 46 mmol) was added drop wise to a
solution containing N-[trans-4-(aminomethyl)cyclohexyl](phenylmethoxy)
carboxamide (11 g, 42 mmol), TEA (7.0 g, 70 mmol) in anhydrous CHzCls (150 mL)
at 0 °C. The reaction was allowed to warm to rt and stirred overnight. The solution
was washed with saturated aqueous NaHCO3, dried over Na,SO, and concentrated
in vacuo. The crude product was purified by silica gel column chromatography using
an increasing gradient of EtOAc in Hexanes. The fractions containing the product
were combined and concentrated in vacuo. Recrystallization from EtOH gave the
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was washed with saturated aqueous NaHCO3, dried over
Na2SO4 and concentrated in vacuo. The crude product
woasopezizéi ed by silica gel colum chromat ogr aply/uss006924043

i i ' f i . Th
destRy PFRRE Bt A 0 TSR B e BB S B B e (5. 21,
4.6sarwemrr]rr§tﬂ@), haﬂ%&@g@brt rﬂ(egﬁxsa.m-g.izzlz b @q ﬁ%ﬁ/@%@ﬂo %n)a 1H),

ir r oduc . , 99 .
208 g2k, 567 KB e E0G kor 3, 2518818k (bbm. (. MBOLLA0 (m
1B3-4. i - 1 9= 3. 11
818,09, ) Ml goff g Souspyel e iR,

1.86-1 .83 (br m 2H), 1.50-1.40 (m 1H), 1.36 (d, 6H,
Inteymgdigte-pf)FormutesXih toolgrtqrimediale of fraswslaye: 369 (M+H) +.

[(trel\;»l%t-@éHi‘ﬁfgc%lShé}fyl)ﬁ%ﬁﬁ?ﬁ[(ﬁ‘le%ﬂyietﬁﬁ)sh%ﬁ;ﬁ]gﬁmét e of FoRmibAs 4.
(ﬂ(mewl_@ﬁw_l)aulﬁqﬁyﬂwgno}mﬁtbxmyplwehwl@me(rryhnembm)nayfbpmmiﬁer(«}z g,
0104 e Ik RS 612 b iy 2ntviobs SURL (200 bhegs Sl 55
psi yt 98t o upderalph afaodptiere( GIhg,somrtriid:ﬁSNamblee)keuEf«br BOKo AtheGrhite
(12:Q) ] OH (6 : t 5
sondg Bl 018, G HGAR, Moo i SRESSE % a8 ver
washledkeith EtOH 3 Ix. 15theLhiThe conlbirdal BiCHS diltregsl walst ddinBerrdted in
vacyiie feRlefrROR ey ddarih g apared faRalnhe e product
as € white 8blel (Rankateeyitipt B4 {\J'MR ‘5‘9@@ ?;]B.cdog@n g, Q%PQ.UU&&JU{ntet,
a a vapor 0 LN e aesire I oauc
1) 55y e 1 PR A (et Foa ! PR PH, SR Koz s dgh. 2H,
J=14.281z801 $H(pram, ﬂgp 1.13- (Q66H W1t eHz), JHdg 42& ©9J£8h 544 9.0 Hz)
J=1 1.2 Hz), 2.58 (m 1H), 1.79 (d, 2H J=11.2Hz),
and 0. §B(%H4 9, é'ﬁ?z'@éﬂ?dﬁ-gh%b, 1.24 (br m 1H), 1.14 (d, 6H,
J=11.2 Hz), 1.09 (2H, g, J=22.5 and 9.0 Hz) and 0.86
Integ(rﬁfliliafé,of\?’o?@ul% xand 9.0 Hz). Internediate of Fornul a
N-(fep$-fiaminathioxareti) aminedavstohgky inethi) (b7t beinsygarbaarige:
er BB A b TS ) SR ISRl SR8 B o et
butaxy) qarerxenidesnstiyicyclohexyl-tfrans-4-amine (1.2 g, 4.6 mmol) in THF (50

mLSESEERRAIBL ARG fed AR AR K e Bl ws
conggintratedsini vactatp aitord 24visgous meatesd| LT iitorativasof desviecdusanetirial
wi’chit Ee@%é‘@%sh g %ﬁ)&{% ala W—(?ﬁé) s%-ﬂ%ﬁrgolﬂ%mn%’c'hwgr%ltnlo?cry}cl%exyl}
methyl)(tert-butoxy)carboxamidebenzamide as a pale yellow color solid (1.71 g, 90
% yield). "H NMR (CDCls) 8 10.61 (d, 1H, J=7.2 Hz), 8.89 (s, 1H), 7.82 (d, 1H, J=7.6
Hz), 7.63 (t, 1H, J=7.2 Hz), 7.54-7.49 (m, 3H), 4.61 (br s, 1H), 4.24-4.19 (m, 1H),
3.02 (t, 2H, J=6.0 Hz), 2.27 (dd, 2H, J=7.6 and 2.0 Hz), 1.86 (d, 2H, J=11.6 Hz), 1.45
(s, 10H), 1.32 (dq, 2H, J=24.8, 12.4 and 3.2 Hz), 1.28 (dq, 2H, J=25.6, 13.2 and 2.4
Hz). ESMS m/fe: 336 ((M+H) - 55)".  N-({trans-4-[(aminothioxomethyl)amino]
cyclohexylimethyl)(tert-butoxy)carboxamide benzamide (1.65 g, 4.0 mmol) was
dissolved in MeOH (25 mL). Water (5 mL) was added followed by the addition of
K2CO3 (1.66 g, 12.0 mmol). The resultant mixture was allowed to reflux overnight.

After refluxing for 16 h, the solvents were removed in vacuo and the resultant solid
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wi th Hexanes afforded
N-({fral/ ?s-4-[(am not hi oxonet hyl ) am no] cycl ohexyl }
worbtdmyo) 26 er t - but oxy) car boxan debenzam de as aPp&US2006/024043

wae) B UpeF Qg fim’ b 'srly % {3 Hsfolign L 2ol angiteres

throudh alsblad bf-bgﬁel—@on&erﬂr&ﬁﬁn (df, thé Pﬂltrai§7n Ratin) affc?rgég ZtHe 49sired
o o it Bt s N R Bl 45
(br §d1HR 99061210, $=72 Hz),12.86 (§ 2H, 12HD,0 AzB2 dXw, 221HJ 12 0 Hz),

1.41}1%%% 1&@%% ems)g\g%%(/%f@é@d?m 55+J =25.6, 13,

N- ({frans-4-[ (am not hi oxonet hyl ) am no]

|ntew§aig{@g>@ylpbfm@|a»¢|\y(t ert - but oxy) carboxam de benzam de
was dissolved in MeCH (25 nl).

. 65 ,
(teriiten) s At ana D ) B! By hnanalsusloheny Tbiethy)
cart&@&%é pIEd @, efal%l,o 3'6*%% wegfardaéa* I g”éolﬁﬂo?ﬁt O Solfio-1-(2-

'owed to reflux overni ter refluxin
Pyndylierﬂ@ansaﬂom@r(ﬁ@,o sk 4.8 em;%eld arhydr@cadit@Hc{me Jrursler aar@rgon
S [ r h.,vac h L
sl AR ST AN R TR G A Eppngine
cyclobgxyimeti@d)iiearutany) catbofantitie (520 mgatlfa nnmoy)awamadded and the

rea(ﬁloﬁ%d%( %ﬂ&?&i 93%@{9&%&{@%%?% r%ﬁwog/eg ?ﬁ%‘{ eI l f_lbceorle%r g was
re-d{dsolved id BH.CR. Ithe( drgaditl, Iaylsﬂ(/va% Wﬁéhedﬂmnﬂﬁwété.r e, dried over
NaxgT3cire S8cepiralet h gl e sl PP} Wes) i Bpriai e oo
coluadn Elromatagrabiy, elutlng Wlth 2.5 % methanolic ammonia in EtOAc to ield
the 85530 Aot &) Bl R TR JCBPibg B! 15 o 7 o6
(d, 1H.L30Mz), B76 (el Y= gvesazzdﬂeg (tg gHaJsmhz;tvqn (§f1H) 656 (brs
110 23 50065 e e iR 8 e e . 24

J=186tgE), Stig Elé ,TaH)f 9r2051 AB MnAt2H)t 1.08-0.96 (m, 2H). ESMS m/e: 389
N-*({frans [ (ami not hi oxornet hyI Y am noJ

(M‘*E‘Q/cl ohexyl } net hyl ) (tert - but oxy) car boxam de (520 ng,
1.8 mol ) was added and the reaction was refl uxed

e e e A
cyclobgtybmeitivilparkaxamidebDlRA, (2dt ided GometolNaasGddgddto a solution
conBEREFPLIGHES, STUBEAEI2 SIS RS B8 il e
4-[(appinethiexamiethy)aminniéysidhexEirmeibyl terirbetorly) carboxamlde (3 g, 10
mmol) and EtOH (10 mL). The mixture was refluxed for 3 h, cooled to rt and
concentrated in vacuo. The residue was taken up in CH,Cl,, washed with NaHCOs,
brine, dried over Na,SO,4 and concentrated in vacuo. Purification by silica gel column
chromatography with an increasing gradient of EtOAc in Hexanes gave the desired
product (3.3 g, 82 %). 'H NMR (CDCls) & 8.42-8.38 (m, 2H), 7.05 (s, 1H), 5.05 (d,
1H, J=7.5 Hz), 4.65-4.58 (m, 1H), 3.40-3.3 (br, m, 1H), 3.02 (t, 2H, J=6.4 Hz), 2.84
(s, 3H), 2.26 (d, 2H, J=12.7 Hz), 1.86 (d, 2H, J=12.6 Hz), 1.52-1.42 (m, 10H), 1.30-

1.05 (m, 4H). ESMS m/e: 404 (M+H)*,
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the desired product (651 ng, 93 % . 1H NMR (CD30D) d
8.40 (d, 1H, J=6Hz), 7.86 (d, 1H, J=10 Hz), 7.74 (t,
woko7e®128 Hz), 7.19 (t, 1H, J:8Hz), 7.1 1 (s, PEHENUS2006/024043

, , 45 (t, 1H J=9.5 Hz), 2.84 (t, 2H,
'”tegré‘g.gt?ge%g}f%c’é'?’qpaf“?d 2I(-| J=15 Hz), 1. )75 (d, 2I(-I, J=15.5
[trakiY-(amir@Bndtlyl)cy H))BeWJ]QAG(ZLpWBJy[)(m 3-Bizol-R-@fair@e (m  (tert-

. 389, +. .
out N R B e e Foazpt 2 yDiervisplsyaheadmetanl 1 )
cartiox@ntitie aeasm gy h)deaminidl} was treated with 4 M HCI in dloxanle (8 mL)
undﬁggrq%g\gé c{snﬁ%\rgglo rgﬁag%%ﬁgénmlgqum[);ygé s(tlrred a% rt overnlght ?and the
procihdﬂlr ipkated- ﬁBﬁwhYHdOYéé’@cioﬂ Aithneet e ke8ing Srécifitatd Awas
co"ég?@ mf'w@s f{ﬂ‘ @ﬁ&'h%hwp§%lﬁﬁ'%§%9@96rﬁrwéyl HBIMR (GDER) § 8570 (d,
1H, U&mﬁ) el aﬁq?a(m@lﬁ dﬁgo Biz), 3634?{183@4 Qﬁgb ﬁ%)ob' é?l@ ﬁfh) 7.89'@, 1H,
SO o 2 FAAARH 8 S BGE (el L HEE Up) i1r5 (d, 2H,
J=1SHES) 272985 hef, 4qu'\9#0§3#5 Qi &7 ﬁ i ﬂWSrHi\'a?E%% mle:

and concentrat ed 1 n'Vacuo. Pur "fi‘catl’on by Sil | ca ge
289dM+ln chr omat ography wi th an increasing grad| ent of
Et OAc i n Hexanes gave the desired product

tra- g BB e G - (i b f 1h€zoﬁ% ) '%%ne
Ana(dgousin NEBpc depbdtection Shds Perforrhetizds d2sBdbdds in 3 ,procedure
avofo 25y Ep LE% 60 4y 9k 8 7 Bl Bt )
2. 89(18/I8I$)(m I15H eQrﬁé’d ida2es J@ﬂZBOHﬂ)LHZGOQXM 2H,J=12.0 Hz), 1.82-1.72 (m,

]9 LIRS R s i ) (.

N-({’\a/|s 4-1(4-(2-pyridyl) (1
Interdediitca 20 Fodniylh )Y gmmg,hqyeh:ohexyl }rret hyI ) car boxam de
was, treated wt

Repﬁﬁﬁ&@?ﬁ@e eswyn%%%?e%qr'asﬁ ing méw@re W@h?@a@i R fpllows:
(traﬁﬁ-dﬁ-l{[%téﬁ- ﬁdrlﬁdr@ﬂbnﬁhofnﬁet@)l}éﬂ/abgé‘%yl)aﬂﬁném@xﬁﬂﬁd uct

romthe reaction mxture Teresultlng

met'g\?' 8#%@%5 Widetdmorrholine 15:019. 14%-@Mael) aastagisled to a stirred
soluhw{“&c hJa% MQZteﬂ%dto%y?%bGWlamﬂaB‘anﬁyl &gghgi?rgec%rtﬁ)(yﬁcd acid
(8. 539—@@ n}u@yl) in7CH7Cle £1001m}.). Thegmlitian was, capiesl ® +20)°C andisobuty!
chlo(dfbmqeh@ 55 3 (98@3(0%m7d)| \n)a‘§ad5de'6'zc)rop igPoldha gylod‘]o'fll% mMin. The
resultlng pale yellow color solution was allowed to warm to rt and then stirred for an
additional hour. The solution was cooled to —20 °C and 1-Methyimorpholine (5.0 g,
50 mmol) was added followed by the addition of a solution of N, O-
dimethylhydroxylamine (3.9 g, 40 mmol) in CH,Cl,. After the addition was complete,
the solution was warned to rt and was stirred overnight. The reaction was quenched
with water and washed successively with aqueous citric acid, water, and brine. The
CH.CI> layer was concentrated in vacuo and the resulting material was purified by
silica gel column chromatography (30 % EtOAc in Hexanes) to afford the desired
product as a colorless viscous material (7.8 g, 79 %). '"H NMR (CDClg) 6 4.67 (brs,
1H), 3.69 (s, 3H), 3.18 (s, 3H), 2.99 (t, 2H, J=6.4 Hz), 2.65 (br m, 1H, J=9.6 Hz), 1.83
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J=15 Hz), 1.72 (m 1H), 1.40 (q, 2H, J=15 Hz), 1.27
(g, 2H, J=16 Hz). ESMS nfe: 289 (M+H)+. _
w{)fzn(svloﬂﬁrzd (am nonet hyl ) cycl ohexyI ] (4- ( 3- met hy PpYUB2006/024043

| . 2- | | ogouslLy, 0 )
& RO Febl S AT MG 2L o 82, PBESi i, e Esws e
300gMatRdur e above. 1H NWVR ( CDBCD) d 8.67-8.61 (m 2H),
7.53 (s, 1H), 3.68-3.59 (br m 1H), 2.89-2.84 (m 5H),

(tertzbug%yﬁ%,g?r@;zﬁ ii%ny§wﬁeiﬁw%p§}%aiq%amide3 A golut)g:m ¢fir{M LAH
in TAF)(24 ESWVE, 24.2 ma6H wabteldied ol et £ peRst 8t 85 nfit tf@%fﬂr@cﬁsélbﬁlon

(wher ei m:n ) Represent ative conmpounds as describ

of in Sche KertDyipceriaiylagynelplatimhisyclohexyl)-N- methoxy-N-
metlﬁiléétbé’ﬁarﬁdé[(? t“ﬁ? to4bp W? Rt gmbcﬁm%ghﬁ&‘ z%?% %orﬁbﬁﬁ%

nmet hoxy- Nmet hyl carboxam
~78 %@ 6ft@r th@@deltwe)s W'@Ed’@@ reactipnewas sterceobi@r atiagdditional 15

min ftﬁe'i‘lnaﬁroﬂve{d[tétv@dr& tQLU @(Wr qqg%ﬁ’d“%ﬂeﬂ% %ﬁz@ﬁba Oﬁ%ﬁ@é_@@hon

ecar boxylic acid
wasrensediwithri M\eguml Fé‘dSOo anlelte(edaerlcebibmqnltammg NazSOs.

The ¢8li t‘érv%é’\ﬁ/g%egi \Kll?n %8@’ al1AE13th9r %QN ‘é’ac%n q%éjzlnof’qc\é\f&% afford

over peri o esu T ng
the desired protlugtiasre wasous gwnda. Otg:) vﬁrNMRQCDCIg;\rﬁdQ Bhds 1H), 4.67

or SCSRA R 28852280 o B ERLDATY Y ueip2 b
1.89n(dp R, V3. 2dtid1 Aol($, @MY 112y (the2ladikiasi gy 3f aad S@ HE), Ar05-
0. QS%PQIEHA%% Fﬁgl h%/e% Wwﬂ? r;]ecc()?rplgetge 4t0h(remg|ol) ult POS_IWas

warned to rt and was stirred overnight. The reaction

N- {[twmﬁ; qmmbe@tw bifblmx@nmémﬁjl}mba%xﬂf)éﬁmém%ﬁi Y V\NabNBHg

d
.4 FFE Bieih et 80w SLUBY nAobHEN KOBANG dha s P -

[(trams fwyléyCMeW)rﬁéthylﬂb@r&ﬁdanﬁdE 0 gC b5 PRRLY HARRMiucSate
in Hex nes) to afford the desired roduct as a
(29 %o? d’r M) gp Mﬁé“' @& mia under gragn, atmgsp)aereﬁil rNIRe solution

was %@%& @r 1@ rﬂaﬁ'_t' tr(éhrco?lceﬁﬂ"ﬁted 0 \@%u()s Th%"&rudeggﬁbg és\svasg'ﬁgmfled
by sifcas co@mn 9m9ma<bogr@9hy © sleldlthagde(a'fpdan)nnej(hﬁztg(%@ %). "H
NVFRRtDCH) 8468 for( Mg o7 BRI, TL6:4 38026 11, u=6.4 Hz), 2.41
(d, 1H, J=6.4 Hz), 1.79 (q, 2H, J=19.6 and 9.2 Hz), 1.44 (s, 9H), 1.501.30 (br m,
4H), 1.0-0.81 (m, 4H). ESMS m/e: 242 (M+H)",

Intermediate of Formula XX

2-Methyl-nicotinoyl chloride: Oxaly! chloride (2.78 g, 21.75 mmol) was added to a
stirred solution of 2-methyl-nicotinic acid (2.0 g, 14.5 mmol) in CH,Cl, (50 mL) at rt
under an argon atmosphere. A drop of DMF was added to initiate the reaction. After
stirring for 24 h at rt, the solvents were removed in vacuo to afford the acid chioride
as a solid (2.85 g, >99 %). ESMS m/e: 155 (M+H)*.

Intermediates of Formula XXII
2-Chloro-1-(2-methyl-pyridin-3-yl)-ethanone: A 2M  ethereal solution  of
trimethylsilyldiazomethane (15 mL, 11.60 g, 101.7 mmol) was added drop wise to a
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(tert-butoxy)-N[(fra
s-4-fornyl cycl ohexyl ) net hyl ] car boxam de: A sol ution of
wohbdzAvei2ze THF (24.7 nmi, 24.7 nmmol) was added BTEMUS2006/024043

[ in t ' tion of
solibe 2y PoBbMO R sfells KPR ey eI igrarne P et 0
°C. y|1)hel\|rewtlm>t@'mbhrgtmylwaer b@ls?dntda't (td . aftfodd %ga%%ml(%z nhdthyl-
under argon S - er
y”Ef?gggéégﬁngL : oﬁﬁlsgk'%edaf’%ntgoﬁtezﬂ%%rp%@ag‘m rrd HCl in
dioXame (40 neld dids mld 18 thertiide Ritirealll MRELIFOaV@PMah 1k Raction
2?1 d thel_n re-cooled to -78 OC. The reacti on was

Wasq%&ff‘érféa eRAenvagsngenirried in vaguedo @ferd the desired
corrip?duhﬁ €2, e@rgt 8t 19 Yk &l@ro%@ﬂcolaﬂéa ol 8hdVRie Was hedmd Bk: 170
M+ 5#) Oand the filtrate was concentrated in vacuo to

frord the desired product as a viscous gum (6.0 Q).
1IH NVR (CDCI3) d 9.62 (s, 1H), 4.67 (br s, 1H), 3.00

l2 Bn(dmo Zlﬁilndmﬁzﬁg-dfgﬁa]n-g- g»g (%3 %LTﬁ'fg %nl_ew qe h%?et(cdaﬂsj was

addgd 17.8(1a, 424 mmﬁQSO @, solgiop efritpBidin-Pa)-prapadist-ote 850 (gn45.1

i pEIecty oo HER e o R0 Ming, Brpmins, 45 e A5y )
Wan tsothans algionNarCNBia3re@2tion gvas3girmaioat) rt iars 2 dd d#tle tavange

colefeq pEffor wad b ETLE it e b bl EiNbaty 57 o

>09p8s msem) solwnﬁﬁmsmv/@cwat M+HB9 g, 374 nmmol) and MeCH
(100 nmL) under argon atnosphere at it The sol ution was

f 8, _h trated Th
The gl palbeidep Rt ShReg S oel col umm
chromat ography to yield the desired amne (1 .5 g, 26
2- Br%no-l—lfB it (-plaediB - )-gropén-(1dnes , EShAS, mié 92728((M+}-BH

2 Brﬂ?}" -1 i%t’(yi IE’WZCWg Drelopaaons. 2g$l‘£§ mg: @@8(@/'*5710
2- Brbrr%o“r%yr%@n(ilyl &thadde. HsMsnB1 20m Xﬁw%t ESMS nfe: 242

Hz rrredl ate of Fornmul a Xl - ni cqt i noyl
2-Bref1og ﬁ@*et Aydin-eriloprogan-ioneg ESMS m/e7B28 ) was

added to a stirred solution of 2-nmethyl-nicotinic acid

lnter(rﬁee@at@,ofﬁé}rn%lm@m) in CGR2C12 (50 ni) at rt under an
gon at nosphere. A drop of DMF was added to initiate

6- Megthgl RyEidirerpearbpxylier acid N-methoxy-N-methyl-amide: DIEA (1.85 mL,
1.37 g, 10.62 mmol) was added to a stirred solution of 6-methyl-pyridine-2-carboxylic
acid (0.97 g, 7.01 mmol) in CHxCl, (30 mL) at rt. The reaction mixture was cooled to
0 °C and isobutyl chloroformate (1.06 g, 1.20 mL, 7.79 mmol) was added. The
reaction was stirred for 30 min at 0 °C, then a solution of N,O-dimethyl-hydroxyl-
amine hydrochloride (1.03 g, 10.62 mmol) and DIEA (1.85 mL, 1.37 g, 10.62 mmol)
in CHCl> was added. After stirring for 18 h at rt, the organic layer was diluted with
CHClz and carefully washed with saturated aqueous NaHCO;, The organic layer
was separated, dried over anhydrous Na,SO4 and concentrated in vacuo. The crude
product was purified by silica gel flash chromatography (50 % EtOAc in Hexanes) to
furnish the product as an oil (1.16 g, 91 %). ESMS m/e: 181 (M+H)*.
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stirring for 24 h at rt, the solvents were renoved in
vacuo to afford the acid chloride as a solid (2.85 g,
wo2079212ESMS nfe: 155 (M+H) +. | nternedi at es oPCFaISRb@24043

mat hyl - pyri di n- 3-yl ) - et hanone: A 2M
Inteﬁﬁé'rageam ffﬁ‘ﬁ %5% of trinethylsilyldiazonmethane (15
1-PytidinLLyl§hopan-1Ghe 7 3MELD é&ﬂﬁwﬁ@@@%{x@ﬁé&e&uﬁ?br%ﬁmde (19.2 mL,

57§ 1gORS SRS cabrRBo iGN AT PUTGas 2Rebarilst (o 8, 46.0

mnioEWﬁﬂ'HFUﬁG@ MBS atl -WSS@ 'FH% Feracﬁéh ﬁ‘ﬁ){tg’t’eq/v% s allowed to to warm to rt.
di azen 1-(2- et di n- anone, ch
Th %%a%'%dnwﬂt"ﬁol’)’iasqu{ V‘ﬁf@r ReUeLAIS| Bifric awﬂmlumcm 'THF was

ren’fé'v@éf@lﬁ‘@/a(:ﬂ@ a%)th@%? @l.g;‘#t ot Sttt hMA E1OARZ FHY ! fraanic Jayers

derivative at e reaction was stirre
werg cgmbined antbwasghagtwitihaquesus M@y andbrinen Upao wontentration in

vacdd!f @gg\odaas?tﬁgégagﬁgw%e 04 W Feibly SotoreRiallly 3%9@%%}%““271

(2MzHBr. ono- 1- pyri di n- 2-yl - pr opan- 1- one: 33 % Hydr ogen
brom de in acetic acid was added (7.8 nL, 45.1 mmol)

i din-2- [opan- 1-one (6.0 g,
el B3 i e YA 5% BB T vi gor ous
stirring. Bromne (2.32 nL, 45.1 mvol) was added to
1-(3tMethybpyridima- w)nﬁopdnewoaac[zsmsﬁm Hovsegrat rt for 2

d
Qe NG ER B do i s dw%al@ﬁi—m 1859 a5 a
1-(6sidathybpjridin-25GMBopdre 1 -0Ad SESMeHhe: TBoRM-9d)t.owi ng

conpounds were prepared anal ogously: -
th ridin-2-yl ropan- 1- one.
Theﬁpl@wna&gop&ppﬁ fy tLe entlon wereypr)epgredpfrom intermediate Formula

r MS
Y e e S S e

. 201
Exagug? ono- 11 ( 6- mat [I(WPthié';@?hyaﬁwfozlyk}ﬂff)anwldﬁér(alyadyg)( 1B3higzol-2-
yl))amuﬁo nﬁ@ylk%b%éxyl Lker medi ate of Formula XX ||

I*-py rldlneA carboxylic acid
hoxyméhyl amide: DIEA (1 .85 nl, 1.37 g,
dded to a stirred sol ution of

@Q[E;}hyl pyrloﬁﬁn - 2-car boxylic
N-({[(trans-4-{[(methylethyl)sulfonyl]amlno}cyclohexyl)methyl]amino}thioxomethy|)
amide (0.60 g, 2.0 mmol) was added to a stirred solution of 2-bromo-1-(2-
pyridyl)ethan-1-one hydrobromide (0.57 g, 2.0 mmol) in EtOH (20 mL) at rt followed
by the addition of DIEA (1.05 mL, 6.0 mmol). The reaction mixture was heated at
reflux for 4 h, cooled to rt, and concentrated in vacuo. The resultant residue was re-
dissolved in CHCI3 and washed successively with aqueous citric acid, water and
brine. The organic layer was dried over Na,SO4 and concentrated in vacuo. The
crude product was purified by silica gel column chromatography (60 % EtOAc in
Hexanes) to afford the desired product as a tan colored solid (0.56 g, 69 %). 'H NMR
(CDCl;) 5 8.58 (d, 1H, J=4.8 Hz), 7.89 (dt, 1H, J=7.6 and 1.2 Hz), 7.71 (td, 1H, J=7.8
and 2.0 Hz), 7.17 (td. 1H, J=4.8 and 1.2Hz), 5.25 (br s, 1H), 3.85 (d, 1H, J=8.4 Hz),
3.25 (br m, 1H), 3.18 (t, 2H, J=6.4 Hz), 2.14 (dt, 2H, J=12.0 and 1.2 Hz), 2.19 (br, d,
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acid (0.97 g, 7.01 mmol) in CH2C (30 nL) at rt. The
reaction mxture was cooled to 0 OC and i sobutyl
wohbawveotasmate (1.06 g, 1.20 L, 7.79 mmol) wascaasews/024043
Omnat 0 OC, then a

DMLPH L N N d@{n%‘r giwﬂﬁ)n&ﬁm,&m'saz.a@nd 1.6

Hz)( LCIMS gn/el o6 2w tr and 4hipAMelndtpayt, 1.37 g, 10.62
nmol ) in CH2CI¥2 was Radded. After stiyrnr_i ng for 18 h at

rg t he orrr%gnic | ayer was diluted with CH2Cl 2 and
The iQllewing IcompauRdiwaie: preRaed Baplgorgieous NaHCOB. The
anic |layer was separated, dried over anhydrous

or
EX%%SO" Bnd [(Ewiadstbyliausanylifliraaedd(4-@rpyridyl) (3 riezhl ety hasino]

cycRHE IS AYansihki ca gel flash chromat ography (50 %
Y Eto&{:}in xanes) to furnish the product as an oil ( 1
.16
/

9 ESMS me: 181 (MrH)+. Internedi ate of

1 @/ﬁ'

/m/%\l a@al\\ﬂ ﬂ/Pyri di n- 2-yl - propan- 1- one: 3M Et 20

=0l Ut iNon~of et hyl magnesi um brom de (19.2 i _, 57.6
was added to a stirred solution of

|
Preanérrgﬁzj ifieg1 2Ndditpsiai4-Himashy sthel) ey fongroetiniaminolcycidfasy (88ino)
thio%méth?{)) am?@e %’_ﬁi 2%5—9%?%9}@}”58}@%&%&@@5 al l'oved to

warm e reactiol was acidified with
Yielgdglfeus- & MS: ine 396 dMsbl) utd ©0.28THiR (MethodeBpved i n vacuo
and the product was extracted with Et OAc. The organic

' A .Na .

Sl el RIS el BN amins

methgleyolohaxytjedchizes a pal e yel l ow col ored |iquid. ESMS
me: 271 (2MrH) +. The foll ow ng conpounds were

L eparE al ogousl y:
[ -3 et hyal=§‘[§\yri di n-2-yl)-propan-1-one. ESMS nfe: 150
M (MrH) +. 1- (2- Met hyl - pyri di n-2-yl ) - propan- 1- one. ESMB
Prepared 15@ofVi-H) N-(g[g‘ra%@:z‘\%rﬁéfh l@t}ﬁ?li?éﬂ(ﬁh%]%i}lb QIBﬁékaijme hyl]
.-qpne. ESNS nl e; 0 (MtH) +, Yl'he_ ol | owi ng cfcﬁ/‘poun oft
am"ﬂi@""?%‘?%ﬂ“\%@é‘dp%"érﬁﬁ‘roe&(?'lamﬁw')ﬁﬂ@nn%@ﬂgt e Fornul a
Yield 31 9y NLONRS 20 FBCM-MH)NG, £ 6IRIPIASRINAGS descri bed
in Schenes 1 and 2: Exanple 1la
nmet hyl et hyl ) sul fonyl ] (~a/ ?s- 4- 4-(2-pyridyl) (1, 3-t
ExaMJ(JfZ o{a/ z[(@%ﬁ&@tﬁyﬁwlé@%’ ﬂrqf@y%[(é’ifév(pyriéﬁ}ﬁgéeﬂwia)./zol)—Z(-yl))amino]

cyclohexylimethyl)amine:

i
L
\\nf

N o)
N o
N e

HN-J

A

Prepared from N-({[(trans—4—{[(methylethyl)suIfonyl]methylamino}cyclohexyl]amino}
thioxomethy!) amide and 2-bromo-1-(3-pyridylethan-1-one.
Yield: 27 %. LC-MS: m/e 395 (M+H)": tz = 2.37 min (Method-C).

Example 1e [(methylethyl)sulfonyl][({trans-4-{[4-(3-methylpyrazin-2-yl)(1,3-thiazol-2-
yl))lamino}cyclohexyl)methyljamine:
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N-({[(fral/?s-4-{[(met hyl et hyl)sul fonyl]am no}cycl ohexy

[ ) met hyl ] am no}t hi oxonet hyl ) am de (O. 60 g, 2.0 mmol)
wmasmamllad to a stirred solution of 2-brono-1-e21/US2006/024043

pyri dyl) et han- 1- one hydrobrom de

PrepaRacH fard M (L) irans 441 mgmywby@saworwﬁ@égwmma}w@f%i@mmo}
tthXglgﬂ 9‘@)rgm4d @mg Ho 1- wﬁ\e@rﬁ%ﬁﬁéﬂﬁlz hystndret1-vas. heat ed

cool e concentrated in
Yieldv4é 96. LG:kMSrm@MMMH)eStR@%Oﬁmn.(Mat@gdnved in CHC 3
and washed successively with aqueous citric acid,

br, wa - [-2-
exarisSor Tha AP D SIRAM G BRI E D RS SRR o
yl))ames] pyciofiexytmashydahiina gel col uim chronat ogr aphy (60 %
Et OAc in Hexanes) to afford the desired product as a
/\ta coI ed%mld(0569,69% 1H NVR (CDCI 3) d

SN

_ '1Hu,3f48Hz)789(dt 1HJ7 6 and 1.2
Hz, 1 (td, 1H, J=7.8 and 2.0 717(td 1H,

Prepﬁﬁgd 8@338' r%gﬁ?'zﬁ%é-iﬁé( @%/%éh)?)(suﬂ’%! mi'eﬂgﬁ%%ﬁl? &E\%h%ﬁﬁaﬁmo}
thnox@ﬂ’(ethﬁ)‘lamdieja%d@ @@ﬁwoﬂ%yhbﬂ)hz \A=ptSpdriot -ond, 2H J=12.8

Ynelctd%ﬁ oGS VG 4 E% 6a ik (iednd %’E'g)(l\/rlkl-; v R

= 2.14 mn (Method-A). The foll owi ng conpounds were

I ) thyl-pyridin-3-y1)(1,3-thiazol-2-
B A e B
yl))arrmqlmeﬂwd}lcyg P’}»)@m'ﬁ%] cycl ohexyl } met hyl ) ami ne:

red from

W\@f £ (et hyl et hyl ) sul fonyl ] met hyl anmi no} cycl
N hexyl*] i oxonet hyl ) ami de and

2- brono-1-(2-pyridyl)ethan-1-one. Yield: 76 % LC- N5:
Prepared 38&m ( Nk(mtfanst@{[émsthglethyi aul(qwﬂammmk)yclomw%thw@mmo}

s DA M T kR
Yield:r omed\- LCIM$ nae: 409 (M+H)"; tr = 0.52 min (Method E).

s-4-{[ (methy!ethyl ) sul fonyl ] am no} cycl ohexyl ) net hyI ]
th -
Erailf o 1575 RIS e 4l s e
yl))amlﬁo thlﬂ\d‘y'dhdhexylﬁnﬁné 02 nin (Method-A). Exanpl e 1d
rr?t hyl et hyl ) sul fonyl ] ({frans-4-[(4-(3-pyridyl)(1,3-t

)h[aquj»@‘]”? J-am noj

Prepared from N-({[(trans—4-{[(methylethyl)sulfonyl]amino}cyclohexyl)methyl]amino}
thioxomethyl) amide and 2-bromo-1-pyrazin-2-yl-ethanone.
Yield: 37 %. LC-MS m/e: 396 (M+H)"; tr = 0.95 min (Method-D).

Example 1i [(methylethyl)sulfonyl]({trans—4~[(4-(6-methyl-pyridin-2—yl)(5-methyl—
thiazol-2-yl))amino] cyclohexylimethyl)amine:

%.0
/\ 20 BN -
*N’O H

Prepared from N—({[(z‘rans—4-{[(methylethyl)suIfonyl]methylamino}cyclohexyl]amino}
thioxomethyl) amide and bromo-1-(6-methyl-pyridin-2-yl)-propan-1-one.
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cycl ohexyl } met hyl ) am ne: Prepared from
N-({[(frans-4-{[ (et hyl et hyl ) sul f onyl ] met hyl am no} cycl
woheooylo2i2ei no} t hi oxonet hyl ) am de and PCT/US2006/024043

. - (3 Yi % LC M5
viell; Sos LM B RSBt E B il e tiogE o e
[ (et hyl ethyl)sul fonyl][({fra/7S-4-{[4-(3-nethyl pyrazi
Examgley| )1j1 [@nethylathol)suBfonyl]({trans-4-[(4-(4-methyl-pyridin-2-y()(5-methyl-

.yl ' | oh I t P df
a3 PP A PR OORYPOERYIY oul  any | et hyl ar no} cycl
ohexyl ] am n@}) thlholxomet hyl )2amI ;jet zﬁnd L Vield a4
g{met razin et han- 1-one. Yield:
"“% /k@[r@l % 410y(IF\)/E/H—I)+ tR)—/ 2.05 nmin (Method-A).
Prep%rﬁét rﬂsﬂn@at Nyl isansioigmgtoyiethahisutipnyimethglapyinglaysigtisyiemino
thloQéfﬂqewg?{?He and Lo EMGI- MR b ) TESBY4A-3Re:

Yielnr (7{2["(01‘ &nSane] (AR8t(MyH T, y+ AN (Mdathiog8 )t hyl ani no} cycl

ohexyl ] am no} thi oxonethyl) am de and

ExheTE R R Al Bl il s menny:
thia Exdedvpl) )amilgp]cyclohexyllmethyl)amine:
thyl ethyl)sul fonyl](frans-4-{[(4-(2-nmethyl-pyridin
(\%-_3;: _____ Phl azol - 2- yl))am no] net hyl }
=NCY \fi ne: Prepared from

N-({['(f rans 4 {[ (et hyl et hyl ) sul f onyl ] am no} cycl ohexyl
Prebafetihyﬂo]'rﬁnw(q}trdnl@l @rﬂ&lﬁ}h&’th)/l)ﬁﬂﬂoﬁl ]rﬁétﬂylamlno}cvohexyl amino}

thlozs;gm@@yl&/sn}wee %@H{fm@ q?»ﬁzpwl %ﬁhpgé’gggbaﬂ%)

Yiel§xaopheLEhvs m/e: 423 (M+Hz tr = 0.66 min (Method-E).
[ (et hyl et hyI ) sul fonyl ] fra/ 7S-4-{[(4-(2-pyrazinyl)(1
3-thiazol - yl))am no] net hyl } cycl ohexyl ) am ne:
Thepfcgleyfl@d cpm@ﬁpnds of the invention weré synthesized according to the

prodg-d(,{és(éésgf]@éd‘rm{é&gﬁ{ertyl et hyl )sul fonyl ] am no} cycl ohexyl

yl ] am no} thioxonethyl) am de and
2 brom) 1- pyrazi n-2-yl -ethanone. Yield: 37 % LC M
Exapple 398 (M+H) {ethyiRuliongl) Gams-A-{ (@nv@tmoidy )1, 3-thiagebRey!)1amino]

| f I frans-4-[(4-(6-nmethyl-pyridin
CVC'%%PWQEML Tthi g%l]({-yl))am' E]g] (

cycl it | } met hyl ) ami ne:

oy

N/ H SKO

N,N-diisopropyl-N-ethylamine (0.52 ml, 3.0 mmol) was added to a solution of [trans-
4-(aminomethyl)cyclohexyl](4-(2-pyridyl)(1,3-thiazol-2-yl))amine (578 mg, 2.00 mmol)
in CH,Cl; at ~78 °C. Ethanesuifonyl chioride (0.19 mL, 2.0 mmol) was then added
slowly to the solution and stirring was continued for 45 min. The reaction was
allowed to warm to rt then stirred for an additional 3 h. Saturated aqueous NaHCOj
was added to the reaction mixture and stirred for 15 min. The layers were separated
and the aqueous layer was extracted with CH,Cl,. The organic layers were
combined, dried over Na,SOs, and concentrated in vacuo. Purification by silica gel
column chromatography using 8/ 2/ 1/ 1: Hexanes/ EtOAc/ MeOH/ TEA as the eluent
afforded the desired product as a beige solid (655 mg, 86 %). Further purification
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Prepared from N a s/ met hyl et hyGsul f ony

WO g am noJcycl ohexyl | am no} thi oxonet hyl ) ¥ 0@%(;4043
r ono- 1 (6- et hyl - pyri di n-2-yl)-propan- 1-one. Ylﬁ%% 68

d
wes e Rt 0 A b i S B9, 1
J=0. s 118[5(11@ 4 6 Hﬂ?t neb-@y1H dJﬂE“S?H!} YA Pr (G 3. azob 'Hz) 7 28 (s,

Jg-J %C| ohexy 1 am ne: Pre ared f
10, ol SRV TR ) HEki P Grr B Dy 305
@, ﬂl—P'?JeW'?]m T‘Q}Hi)ha @%gyrﬂhy'é 8"’3’1—! )ezé‘.wlI br d, 2H, J=4.5 Hz), 1.92

i di n-2 -one. Yi el

(br dZZ}'b/oJ @@N@ m?@ (qu’EH)( 3§ ¢, 3, RJ-:7 W@ﬂ(ﬂ%ﬁﬂhd’d‘l E)-CMS mle

le 1k
381 Wrrg[}hyl et hyl )sul fonyl ] ({frans-4-[(4-(3-nethyl-pyridin
-2-yl) (5-nmethyl t hiazol -
Exampie ) 2l r{ojatymbpyiewionyigiranst4-tri(RepyridylRi Sghiagal-2-yipamino]

rodeae L@&ﬂ%@%% Al oxonsthyl ) Amide and | oo Y
br hyI pyridin-2-yl)-propan-1-one. Yield:
W@ n§i>e: 423 (MrH+; tR = 0.66 min (Method-E).
"The fﬁo owi ng” conpounds of the invention were _
Prepgx%({eﬁél%a[ﬁsggzgﬁ%ﬁ@do'érgghysl)%yélgﬁeﬁﬁ]Pzﬁ&an%@l)H?ﬁ%é%ﬁ%-)}lﬁamine
and Cgdidpropandsoliyhy) (;{rlbriaells- 4- [ §14| (2-pyridyl)(1,3-thiazol-2
.ot t :
Y'e'q{l%q?‘g ?&@%1 BB%%?&I—BSW"E 1R i ‘% g nﬁvnlﬁthOdEBb nmmol ) was
dded I
EXaR Sy At by M@Mﬁ@x%ﬁ% L (Cae e RN

cycloBExy}Rethy ?a&lﬁ]@ ng, 2.00 nmol) in CH2ClI2 at -78 0OC
Et hanesul fonyl chloride (0.19 ni, 2.0 nmml) was t hen

add QWhYy to the solution and stirring was
=N glnue -$=or 45 mn. The reaction was allowed to warm
~Jto rt thenstirred for an additional 3 h. Saturated
aqueous Na was added to the reaction mxture and

Prep%ﬁ‘éd 6% [erf;s A5amidbmeting)d ?éﬁﬁé)@/l]ﬁ@g&ﬁ@gﬁm as-afa G-\ hgnine

aqueous |ayer was extracted wit The organi'c
and putpaesulipeylechisidsi ned, dried over Na SO4, and

Yield GBENLERES /S BoY BGNAH)FYL Ll SahindfudidodiB).! ca gel

Example 2d (butylsulfonyl)[({trans-4-[4-(3-methylpyrazin-2-yl)(1,3-thiazol-2-
yhlamino}cyclohexyl)methyllamine:

H
O
NN ""'\
HN. A
NN =0
. KL
=N

Prepared  from [trans-4-(aminomethyl)cyclohexyl](4-(3-methylpyrazin-2-y1)(1,3
thiazol-2-yl))amine and butanesulfonyl chloride.
Yield: 19 %. LCMS: m/e 424 (M+H)"; tr = 2.28 min (Method-A).
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col um chromat ography using 8/ 2/ 1/ 1: Hexanes/
Et OAc/ MeOH TEA as the eluent afforded the desired
wonoafworizas a beige solid (655 ng, 86 % . Furt ReT/US2006/024043

Li:Lcationwas achieved by triturating with cold
Fordfjalibfié’ | NVR (CDCI 3) d. 8.58 (ddd, 1H, J=0.8, 1.8

and 4.8 Hz), 7.90 (d, 1H, J=6.9 Hz), 7.71 (dt, 1H,
Thel parthac@uicatiormufatidBs ©OF Iheliri)lénﬁonlr%azébb“p@ghre@*ﬁy cohv@ftional

br, d,.1H . J=8.0 Hz), 4.17 (br s, 1H), 3.35 (m’ 1H),
methogs e @ty j214.7 and 7.2 Hz) 3.04 (t, 2H J = 8.3

Hz), 2.29 (br d, 2H, J=4.5 Hz), 1.92 (br d, 2H J=6.6
FO'FZ@éWPEGé%gPléﬁnéé%%i p%ﬁ/%&beé tbfy Er)ﬁ(i?ngljtgz; iz@h@ inglediént\With ordinary
adJL(Vg'/‘Fﬁ A MP?%yEN{W%ﬁQU@Q‘Ef( 40(Rregpinigd thg (mixture in a
conv@nttdh'aﬁ%é’élet@ny | hAGHI MhayF Y RRE Y bIE B tEWA A B8 adjuvants or

. Prepared from
diluents HeEAise aparn GtaseyRotaty Starblexiplcg ni@nesumdyiep(ate, gelatine,

st Pty SRR PIRR oo

PUrERsey swich ag Ivetoriogs, BavoribgsnpleseBatives etc. may be used provided that

£ ony: -4-[(A-(2-pyridyl)(1,3-thiazol -2-
theyl e\ ORISR G LB MalsiiGntne. “br epar od from.

[frans-4-(am nonet hyl ) cycl ohexyl ] (4-(2-pyridyl) (1

o b 2 sl L
( BY. Exanple 2d 5.0mg
but | | fral ?s-4:-] 4-(3-net hyl in-2-yl)(1
(Si%lk%%ol ogy g/l[§]{a:nano}§c§}58[r8ﬂéxylm)srre¥h5?/]r gfr: Ee: YD
30

F]E d‘{t)?izg@ta‘rcmm hyl ) I mhg [1(4-(3 hyl

ral /S-4- (am nonet hyl ) cycl ohexy 4- ( 3- et hyl pyr azi n-
2- I35d(axxp§épyig‘?ﬂ'§26?-2-yl ) YehiM¥e” and but anesul f onyl
chimiciateystafiie] ébliub8e % LCMB:2 gge 424 (MrH) +; tR = 2.28
m n, (Met hod- A) . Formul ati ons The phar maceuti cal

f ortHRPERTENeSOPOLINE TYRednt 2-8/MMGray be prepared by
COoMY&dHdsRIMR bteBRdI0ds N thGSerﬁg For exanple, tablets
may be prepared by m xing the active ingredient with

or di nar¥ .
2) Tablets containing 0.5 mg of Compound 2b calculated as the free base:

Compound 0.5 mg
Lactose 46.9 mg
Maize starch 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 14.4 mg

Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate 0.63 mg

3) Syrup containing 25 mg of Compound 2b per milliliter:

Compound 25 mg
Sorbitol 500 mg
Hydroxypropylceliulose 15 mg
Glycerol 50 mg
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adj uvants and/ or diluents and subsequently _
conpressing the mxture in a conventional tabletting
woagadTioozi2emy prepare tablets. Exanpl es of adj upamius26/024043

di '@%Eﬂ?@?@@i se: corn starch, potato starch, tal cum

magnes rate, gelati 51,9 | act ose, guns, and the
| i Keropprparabérer adj uvants @i negldi tives usually used
for_such purposes such as rings, flavorings,
pre@g?(} tives etc. may be (Egé% ovi ded that they are
conmatarbl e wth the activey pseigedi ents. 1) Tablets

containing 5.0 ng of Conpound cal cul ated as the
freé.a%; 87 Conpound 5.0 nf-2&E ose 60 ngy Maize starch

30 yyeitdrlydr oxypropyl cel | ul opgy2. 4 ng M crocrystalline

cellul ose 19.2 ng Croscarnel | ose Sodi um Type A 2.4 ny

Magnesi um stearate 0.84 ng 2) Tablets containing 0.5
In-Viiggo Bethedsound 2b cal cul ated as the free base:

Compound 0.5 ng Lactose 46.9 ng Mai ze starch 23.5 ng
Thepeharanegelogicsl ptppertiasoef het edrmpatmdsed heopresadt ibvemtion were

I [ . ' tearate, .
ovalGERE°R 1 LG5 RNV, Aoy TP oS U8l GRERLS 1
U.SmiRatérti Ner 8, sy nitie 2&ontentSaotbivhich &@0 hexeby incorporated by
reference.

Using this protocol, the binding by the compound to a radiolabeled ligand (*?9-
labeled PYY or an alterative radioligand such as '*%I-labeled NPY) to membranes of
cloned human NPY Y5 receptors expressed in COS-7 cells was determined in vitro.

Radioligand Binding

Membrane suspensions were diluted in binding buffer supplemented with 0.1 %
bovine serum albumin to yield an optimal membrane protein concentration so that
1-PYY bound by membranes in the assay was less than 10 % of "25l-PYY
delivered to the sample (100,000 dpm/ sample = 0.08 nM for competition binding
assays). '’I-PYY and small molecule ligand competitors were also diluted to desired
concentrations in supplemented binding buffer. Individual samples were then
prepared in 96-well polypropylene microtiter plates by mixing 'I-PYY, competing
peptides or supplemented binding buffer (25 JL), and finally, membrane suspensions
(200 pL). Samples were incubated in at 30 °C for 120 min. Incubations were
terminated by filtration over Whatman GF/C filters (pre-coated with 1%
polyethyleneimine and air-dried before use), followed by washing with 5 mL of ice-
cold binding buffer. Filter-trapped membranes were impregnated with MeltiLex solid
scintillant (Wallac, Turku, Finland) and counted for '?°I-PYY in a Wallac Beta-Plate
Reader. Alternatively, incubations were carried out in GF/C filter plates (pre-coated
with 1 % polyethyleneimine and air-dried before use), followed by vacuum filtration
and three washes of 300 pL of ice-cold binding buffer. 50 pL of UltimaGold (Packard)
scintillant were added and counted for "%-PYY in a Wallac MicroBeta Trilux. Non-
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Hydr oxypr opyl cel | ul ose 15 ng d ycerol 50
ngMet hyl - paraben 1 ng Propyl - paraben 0.1 ng Et hano
wO0.200m0m26 Fl avor 0. 05 ng Saccharin 0.5 ng VAt eCTASR06/024043

Th | | f th
speb M B o ot B R Bl i Course
andt kempltitteed stusties thtgﬁtCé@C &Pt of; Zwﬁdéﬂ%néﬁlge&gﬁcﬁ] ?@ﬁc{@g was

cl,0s
aSSB‘F'aR‘Rﬂu"Hﬁ‘C{Q? 3'% ggw(jng Frl8 MR aﬂélazwuw@g apBiear regspssion and
statishtd tedhpiqueslavaildbie i Al WEHR
radlolab(?gd ||gandmfgg§??§ﬁ%?ggﬁﬁ orgg‘g(é tgFBPiggﬁ)
radi ol i gand such as 125| -1 abel ed NPY) to menbranes of
Thedjingiag a%lﬁﬁ'ﬁﬁ foqrire vampeuega ibrtse oxgrent rweniion, e@splifiasl alwove,
at tRERPYeleieBb B wbRe Méibffinefahe nggkékgd%ﬂth'}ﬁﬂ%ﬁ& of the
suspensj ons were ute
compgpptis ifes K& dakips lare 19 g boiﬂsﬁeasdamrra gtdupnaofrocangpoginds dhe Ki
gefbrane protein concentration so that
vdu%%gﬁ?ép@ﬁggund by menbranes in the assay was |ess than
10 % of 1251 -PYY delivered to the sanple (100,000 dpm
sanple = 0.08 nMfor conpetition binding assays).
1251 - PYY and small nol ecule |igand conpetitors were
also diluted to desired concentrations in supplenented
bi ndi ng buffer. Individual sanples were then prepared
in 96-well polypropylene mcrotiter plates by nm xing
1251 - PYY, conpeting peptides or suppl enented binding
buffer (25 m _), and finally, nenbrane suspensions
(200 m ). Sanples were incubated in at 30 OC for 120
m n. |ncubations were
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termnated by filtration over Whatman GF/C filters
(pre-coated with 1% pol yet hyl eneim ne and air-dried
woebavm21zee), foll owed by washing with 5 nlL of pCTRIS2006/024043
i:pdj uffer. Filter-trapped nenbranes were
Wh%ﬁ%?@gﬂ%‘?{ed with MeltilLex solid scintillant (Wallac,
Tur ku, Finland) and counted for 125I-PYY in a Wall ac
ClaiBef a- Pl AtconRReade havidy they statcturel y, i ncubati ons were
carried out in GF/C filter plates fpre-coated with 1 %
pol yet hyl enei mi ne and air-dried d&fore use), followed
by vacuumfiltratimn and .\HéNvla e’ of 300 ml _ of
i ce-col d binding blff ér m H of UtinmaGold
(Packard) scintili ar)f\ Er e added and counted for
1251 -PYY in a Wallae M croBeta Trilux; Nonspecific
bi ndi ng was defined by 300 nM human PYY. Specific
wheléin'ng H or C{-Opsteghitetamad of Brapehéd bRy, st udi es was
typically 80 % nost non-specific binding was
assqci.ated with the filter. Binding data were anal yzed
whelrfgp%g ‘?19ﬁ1q6r§érélgh$ @@'%%%Pb@faﬁ?ﬂfdsq”éﬁii stical techniques
avai l able in the G aphPAD Pri sm package (San Di ego,
or Wb R, RReyrai pid Flonhi r D C.
R R et o, i Parbeh o b e b o RER AL Fa] oo
CyCIWkY‘éceptor were determned to be 75 nMor |ess. For
the majority of the conpounds, the Ki values are 10 nM
i | r a group of conmpounds the Ki val ues
Wheﬁ%’%@ﬁﬁ%%tg 5.Wiat is clained: Caim1. A conpound
wherein Rl is Hor Cl-C6 straight chained or branched
whegdinyR™ iswdeyddyl, BpyridylCorCp@raginykaivetereiohthien2eyndy!, 3-pyridyl or
| Kyl . ar . (M RL, R2 and the carbon to
pyra\%kx?lgﬁgﬁ%g%uggégutgt‘atvg@ﬂg%ﬁkgy form C3-C6 cycl oal kyl ;
wherein R3 is Hor nethyl; wherein R4 is 2-pyridyl,
whe®ipR’isiiloronetpyly azi nyl , wherein the 2-pyridyi,
3-pyridyl or pyrazinyl may be substituted with nethyl;

erein RS is or, t.hyl ;. wherein mis an integer
whel T RS Hraisarr Ep D9 G Miave! B
wherein n is an integer from 0 to 2 inclusive;

or a pharmaceutically acceptable salt thereof.

Claim 2. The compound of claim 1, wherein R%is H.
Claim 3. The compound of claim 1, wherein R® is methyl.
Claim 4. The compound of claim 2, wherein R® is H;

wherein R* is 2-pyridyl or pyrazinyl, wherein the 2-pyridyl or pyrazinyl may be
substituted with methyl;

wherein mis 0 or 1; and

wherein nis 0 or 1.
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wherein n is an integer fromO to 2 inclusive; or a

phar maceutically acceptable salt thereof. Claim2. The
woaopgmonide of claim 1, wherein R5 is H O ai m 3PCThiS2006/024043

conpound of claiml1, wherein R5 is nmethyl. Caim4 .

nd of clajmgz2, where
a5 py T R Pmopuily PLEIR ¢, WAHBHOR hh&r S TN gpained or
brafoHeaZd Ky Ianﬁi&NhérelnStha‘TO#GLtﬁlfélg’Mtbhalﬁ% Y beanehéed gikpl. m i s
O or 1; and wherein nis O or CI a| m 5. The conpound

of claim4, wherein RL is or strai ght chai ned
Claigt 6pr ané R GORPRYNT O%ﬂ%é’}‘r@rﬂn@ ‘$§| gethyd 08 ethyi: ght
chai ned or branched al kyI Claim6. The conmpound of

Whé}glﬁlﬁﬂ@,mdﬂ}ﬂroeleﬂwﬁﬂanas , methyl or ethyl; wherein R2
I's methyl or ethyl; and wherein R4 is 2- pyrldyl

V\hereln the 2-p |dyI may be substituted with meth{ .
wherpiai R ig 2-ptiglylc m%ptﬁmmecﬁ-pmcbn ag bevivesitedruitt metwt hy|
and wherein R2 is nethyl. Caim8. The conpound of

Clalﬂjln aim 7Th¥‘\/\%§@oﬁn%&fs jm, § Al AR ﬁ%ﬂﬁf?%g \%%reln R? is

aim 4 nd the carbon
metayle attached form C3-C6 cycl oal kyl . C aim 10. The
conpound of claim9, wherein R4 is 2-pyridyl. Caim

cialfpai grrtehar et Er G e R Cuer oin 2 i s orc

4 straight chained or branched al kyl; wherein R3 is H,
Claiwher ei nTRY compBuiy bf elyim drwimsreiazi HR? andttee eamwonhe which they

are SiBYrd LR (gy%aw is substituted with methyl;

Claim 10.  The compound of claim 9, wherein R* is 2-pyridyl.

Claim 11.  The compound of claim 3, wherein R' is H or C4-C4 straight chained or

branched alkyl;
wherein R? is C4-C4 straight chained or branched alky!;
wherein R is H;

wherein R* is 3-pyridyl or pyrazinyl, wherein the 3-pyridyl or pyrazinyl is substituted
with methyl;

wherein m is 0 or 1; and
wherein nis 0 or 1.

Claim 12.  The compound of claim 3, wherein R' is H or C4-Cy straight chained or

branched alkyl,
wherein R? is C4-C4 straight chained or branched alky!;

wherein R% is H;
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wherein mis 0 or 1; and wherein nis 0 or 1. Caim

12. The conpound of claim3, wherein RLis Hor & C 4
webto@ighi2e chai ned or branched al kyl ; wher ei n RBCTAISE 06024043

4 straight chained or branched al kyl; wherein R3 is H,

(=8 €S 2:pyridyl, wh elnthe ri dyl be
R0 2B, PO 2 RG] S0 ok Bt i B
wherein nis 0 or 1. Caim13. The conpound of claim
whekt@n mfieed e m; &d i s nethyl; wherein R2 is nethyl; and
wherein nis 0. Caim1l4. The conpound of claim 11,
wherein RL is methyl; wherein R2 is nethyl; and
Wh%'@l’b'?z)‘?ﬁ Ts 0. Oaim15. The conpound of claim 14,
wherein R4 is 3-pyridyl, wherein the 3- pyridyl is

Claiﬁﬂb@t | t gh&dombbtindTBt aéﬁh'r 1 HRiAR' | Fr i @g”@ﬂé‘:@ﬁm ® is methy;

claim1, wherein the conpound is se rom -t
andgyhaigindbisd sti ng of
[ (et hyl et hyl ) sul fonyl ](frans-4-{[(4-(2-pyridyl)(1,3-t

ClaIFH( ?}i Oh l?Fé? %{)/ll}';)sul %Wﬂl}r\l\gﬁéﬂﬁg?% Llrﬁe??g{l,r\ﬁherem R? is methyl;
andw‘;eirellwn)(slos t hi azol - 2-yl)) ani no]
cycl ohexyl } met hyl ) am ne;

ciof{ 18116 ST ek S S RN

pyrifyl nesuhystiatdy Wits mhdtioyly | ] ({~ra/ ?s-4-[ (4- ( 3- pyrl dyI ) (1
,3-thiazol -2- yl))am no] cycl ohexyl } met hyl ) am ne;

claigh & ™5 SombSitd GHblaibl, Wk Tie S ddiin selegted s e
group) ewisisgihg afi(methyidtngisaiéreitdnssa [(@{W]bﬂr(dﬂl 1,3-thiazol-2-

R S S ﬂ%ﬁ%ﬁ?%@a@pwl s f%u%n@ !

pyridya)(P - tﬁra{zbl(zﬂsyIQ)%rrnf%] fbyblonéwl}méﬂw

ohexyl ) am ne;
(m%&u}%}\}@q\@féﬂyf rgm ﬂd“gﬂ § pyr,lq;l/i),( ngtglazol-iyl))ammo%
methyl}cyclohexyl)amine; [(methylethyl)sulfonyl]({frans-4-[(4-(3-pyridy!)(1,3-thiazol-2-
yl))amino] cyclohexyl}methyl)amine; [(methylethyl)sulfonylj[({trans-4-{[4-(3-
methylpyrazin-2-yl)(1,3-thiazol-2-yl))Jamino}cyclohexyl)methyljamine;
[(methylethyl)sulfonyl]({trans-4-[(4-(2-pyridyl)(5-methyli-thiazol-2-yf))amino}
cyclohexyl}methyl)amine; [(methylethyl)sulfonyl](trans-4-{[(4-(2-methyl-pyridin-3-
yN(1,3-thiazol-2-yl))amino]methyl} cyclohexyl)amine; [(methylethyl)sulfonylj(trans-4-
{[(4-(2-pyrazinyl)(1,3-thiazol-2-yl))amino]methyl} cyclohexyl)amine;
[(methylethyl)sulfonyl]({trans-4-[(4-(6-methyl-pyridin-2-yl)(5-methyl-thiazol-2-
yl))amino] cyclohexylymethyl)amine; [(methylethyl)sulfonyl]({frans-4-[(4-(4-methyl-
pyridin-2-yl)(5-methyli-thiazol-2-yl))amino] cyclohexylimethyl)amine;
[(methylethyl)sulfonyl]({trans-4-[(4-(3-methyl-pyridin-2-yl)(5-methyl-thiazol-2-
yl))amino]cyclohexylymethyl)amine; (ethylsulfonyl)({trans-4-[(4-(2-pyridyl)(1,3-thiazol-
2-yl))amino] cyclohexylmethyl)amine; (cyclopropylsulfonyl)({trans-4-[(4-(2-
pyridyl)(1,3-thiazol-2-yl))amino] cyclohexylimethyl)amine; (butylsulfonyl)({trans-4-[(4-
(2-pyridyl)(1,3-thiazol-2-yl))amino] cyclohexyl}methyl)amine; and
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{[(4-(2-pyrazinyl) (1, 3-thiazol-2-yl))am no] net hyl }
cycl ohexyl ) am ne;
wOQeoedoyi2et hyl ) sul fonyl ] ({"a/ 7s- 4-[ (4- ( 6- met hy Pepyuskaic/024043

(bu@%@ﬁ%%ﬁ@@n{%%{#Q\%ﬁﬁ)@?ézibe%?%ﬂ%zol-}
yhlértime}dyglobexyimetiifaatige.] ({fr ans- 4- [ (4- (4- et hyl pyri di n-
2-yl) (5-nmet hyl -thiazol - 2-yl')) am no]

o ohexyl } net hyl Yam ne; -
Clafi Ty R TREM P T PP Aomprise. pathatanepticatyr efactive
amourk of b compoahdyt claifi fanl adharmaceutically acceptable carrier.
yl))am no] cycl ohexyl } net hyl ) am ne;
J | sul f | fral?s-4-[(4-(2- idyl)(1,3-thi | -
Claé??, 3/) Zﬁlﬁﬁ?ﬂ?y%gﬁ(eﬁwgga@f’ajsnééf(ﬁyp)( n@n&\ég\ fgr(the prteplar%%ign of a
. . / - - .
phags?fé dﬁ???ﬁ%ﬂéﬁ'{éh@ﬁ%ﬂ t?éza?_rhﬁ? )%)sgxmeg:g%&f?er% from depression.
cycl ohexyl } met hyl ) am ne;
ClaiphiR.y| sUse @fya rempeuand es4dgfingd in2clpipm i1dfdr) tha preparation of a

i R e I D L R i LR P

(1, 3-thiazo!-2- yl)]am no}cycl ohexyl ) net hyl ] am ne.

; A m 17 i.ca si,tio onprisin
raif 89 2 e SLH BOABAE S erRBHNR Ypins 1. BRpBeicEstaton of 2
phathadewtidal aothpasitibaforaeating aaublecesurtping flom cisgityer .

Claim18. Use of a conpound as defined in claim1l1 for

the preparation of a pharmaceutical conposition for

treating a subject suffering fromdepression. Caim

19. Use of a conmpound as defined in claim1l for the

preparati on of a pharmaceutical conposition for

treating a subject suffering fromanxiety. Caim20.

Use of a conmpound as defined in claiml1l for the

preparati on of a pharmaceutical conposition for

treating a subject suffering fromobesity.
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