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WD 20081034142PCT/ US2007/ 078682 SYNTHESI S, METHODS OF
USI NG AND COVPCSI TI ONS OF CYCLOALKYLM ETHYLAL1VHNES
CROSS REFERENCE OF RELATED APPLI CATI ONS 5[ 0001] The
resent plication clainms the benefit of U S.
Pé’\??séq3ﬁﬁg Application Serial No. 60/825, 86BCT/P50E 78682
on Septenber 15, 2006, which is incorporated herein by

' SAAPPOESIS) NETAOIBS BF-USING, Ref EOMFORINGOE

resent 1 nvention ré
cycl oal | cyl meOWCRHOAFKYDMEEIVL. AMINES
cycl oal kyl net hyl am nes and net hods of using
cycl oal kyl net hyl am nes for the pharmacol ogi ca

[ el ated co-norbid
R RN PR T I PR o
[000H] 0003 h&pesint ypphsatmnc:itﬁimmﬂ]c belirefie aﬁ@ St Peotviswiéledipication Serial
f,pe e h [ | n.th

No. e()l\/ligs%gg Ofﬂ%% ﬁnn $ep emb%?ﬁf,szlﬁm% av%fuyt\ﬁ %%§§%%§§§§1 arefeFen e in its
entaetg. i S generally nmeasured by cal culating a person's

BM (body mass index). If a person's BM is 30 or

above, he or she considered to be obese. Cbesity can
1. KBLBRBRTHBINVENQiONeal t h probl ens either directly or

i ndirectl such as, for exanpl 2 di abet es,
IOOB& ona%§7 hiesstt mypriiogelates | 9yFlg ﬁlﬁﬂmﬁaﬁwm %@F?lﬁ%fs
cyclaldy 1S RELE Uh@hR df ﬁglﬁg)mloa@bmmaxﬁhmof @b Ses

risk of certain types of canc men are nore

pharmycolagiqahissatmet ﬁﬁpbé‘m wobs%@rrglateé Cmﬂé’ﬂwﬁ i clpser of
the colon, rectum and prostate. Cbese wonen are nore
l'ikel ¥( than non-obese women to die from cancer of the

2. BATKGROYAE? OFOFEREYVENTEN s, cervi x and ovaries. Death
[0065]0 m s Qﬂ@s@gg‘ & Qﬁﬁnl%}ée'%@ tkﬁ@ﬁﬁeclté Hilohs Qtﬁﬁew[%%cﬁ?setﬁb L¥rid

kes the ncers harder to detect In ear | st ages

eSp(fol@ilry lzsheed@aﬁpjb@ cotpfeies. Hiis fiefined hapicesshogy & albiléasneraily

SRS TN Bk 1D BRI PO S0

aboikAleer ﬂlmrdosmﬁfygétodembcﬂm Qbesy har cagiesoamdengithehldaproblems

. | i | bl -
O
high hlond t@l;e:epid@pmglablopd; pmkmka)@dcsabkea@ﬁesi@@lsa Iraigus olsk ef@rtain

typ% %?r ?Jsogf eltngarg H’lé)l‘ e an than n%HP lcwellg C;%grrs%?q%le %Hm cancer of
thefcakoh Qectid] aidi pngpteto Ohbmmryermtemommly tharchoni-obasd worlkame die

no control. r jnportant factors invalved. in
OB aSR 91 G VNG RO s B i S ot g some cancers

ma} 8é anafeaﬂd@@t%eﬁrse Slﬁk@ftﬁﬁlak@ttl@d(@nmﬂheﬁﬂﬁi @ ¥etEX pﬂﬂ@l bdrbiTs@iges (for
an | dividual's life st eatin Plts
exagipiss BiedBia L JagR A ?eaaiper TRUITEEPLlEl e obese woman). Recent

Stll@t@.@:ih@@ﬁfglaﬁﬁ' lificred3td tHENGESE AIBRSRE LtyhO @erSRER Mber discase and
I nexora
health problems linked to obesity inchude: gallbladder disease, gallstones, osteoarthritis, gout

or joint pain, sleep apnea, psychological and social problems.

fo004] Obesity is caused by multiple factors, the primary factor being genetics which is
the one factor relating to obesity over which individuals have no control. Other important
factors involved in obesity are: the mechanisms of fat storage; the balance between energy
intake and energy expenditure; an individual’s life style: eating habits and exercise; and

psychological, cultural and socioeconomic influences. Despite the seeming inexorable
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WD 2008/ 034142PCT/ US2007/ 078682 progression of this
di sease, there have been |imted advances in the
phar macot herapy of this condition. Drugs to treat
obesity can be divided into three groups: those that
WERIE3# Edd | nt ake or appetite suppressants; PEHBES807/073652
that alter netabolismor block the absorption of fat;
peo b e it GE AT L ARARRARL i iRl erapy of s
corldgivg- Pegsrio traabbesityt capfbe dbaded into ghuek grbveps: thoss thaitreduce food

o S0 BLRSORL L B ORI SO R M o

thobdaatingedse chethhagnastBinnaitiy pthere st onhatsvohess shpetatby the FDA

B oA Bl me Dy MR bR TSBbag R
(XBRRQURD) 90 1k DEKRE supBfdsdatil utRideSMERIDIE®). The only

gastroi ntestinal tract by 10 bl ocking an enzyme that
thefraogsaie dae embinetiesthathes beaniateddscrbredis ang cafbaim beidbis
tredth@iPhbd ot HBUEHbtIEd by Reli@oR chdits d Of the fat that a

person consunmes is excreted i'n the stool. In addition,
[0067) i st dihe it @bsozptioh dlogkeyorrpsthioversf inrecegsibintastingldrashbe _'
o) 05 ) e My Ml 3008 L AEP R i
up tohmetthingoftths fat thsien panson lvensumesnis wreertted in thbstedlt ko adiibien, orlistat

0 |y reporte her .side ef fe of ,.orlistat.are
elof T fstro b 8 iR S (Bl S5 B ShegBupe ol e Srovene
Thia peiciol ehe nbjgarlias sanis ofatiie dgap Yor the lbagtena nisdlin eergintenaot]

serqtonergi c .drugs bel ong, t fam.ly of . . .
b3 N Eor S Ferened S ie ety S Eilisnd abd wostie diarhea and oy
stod®r ket for the treatnent of obesity. The noradrenergic
[0 enErsRllxﬁ/%% gpgq%i&pglsg%%;sg%%gﬁg%%g i’gﬂne’ éd?:%%%]an rs?:rbtonergic drugs
belBhERLEERIINEF X-FARTHyNMaines! CINWMENG) dvadbbl@maheRpikemBeatht @tatment

the short-termtreatnent of obesity. Wereas,
of ehspit F bpreqragrencagie ag@ischenasm Py gl agiingy { A GHT RM®,

DA e kA U R BERIRY P! R

arcsppovasfeatit skat-ego tiyatmBitad bbasitBVhasas, noradrenergic and

B
lornR har B eh Q@ bLatesiB MRS dpp&fte supplcBRdatdgotyNSibli@hind Qas

ears, a nunber of reports have been published on the,
Cy gnethylaming backbpg and i ip gl’ls kackbpme maindy esppnsible for its unique

phA&rQARINALN pRpMkitH ot her therapeutic agents, for the
treatment and/or prevention of a variety di seases

[CORAH/ or Taithsdesti &R scarn a auabariobrerets kiye Spanypuplished onBmassable use

o By 08 PR B EE 0V ramen
andippiréveationor aPebibty distdsonanior diA0d26 0aABYBR0R pbdey (sseiMontana,

» R oS! RSB AL Ao emn el o

Inttrétnniad ppdinationRoplidatiat NonWRUIDIOH ©86306nJehesi, WI.014151453;

oy sl R A TP 2 00

Int&ptdnelad ppdivatiu Pubiatib®No NYO 0A31833;,00::8 1. 1 Nuetdadsnal P.

| nt ernat.i onal Rl i [ Publication No. WO WO |
AP@@%%%‘M%MA@%% §hoBe gy Weral. Iiiginpigpal gpplication
Publith 86114 1vp0a1/00091; MRUEOR, 1RBlatic IApplididen MBIRSIhIRS4V0
Kelly,?. International Application Publication No. WO
98/ 13034). For exanples: treatnent of nausea, enesis,
and related conditions; cogritive dysfunctions; eating
di sorders; weight gain; irritable bowel syndrone,
obsessi ve conpul sive disorders; platelet adhesion;
apnea, affective 5 disorders such as attention deficit
di sorders, depression, and anxiety; male and fenal e
sexual function disorders; restless | eg syndrone,
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10 [0008]In general, sibutram ne has a nunber of

t herapeutic benefits because of its unique

phar macol ogi cal properties. However, S|butran1ne S

t herapeutic use for the treatnent of obesity
WORAEOH &b ases and disorders is currently nokC WZP‘V/WSGSZ
utilized because of certain Iimtations and adverse

00/@21(’}@ ®fikgat. snt@ﬁla@&iaamﬂm%dﬁmﬂ)h@aﬁ@ﬁw wﬁ%/msarlceuy,
adverse events r ep orte

Interpatigna! dyppHgption Behﬂt?aféoq ]ﬂ% rVéQs?é/ 1|3 H3‘Bi %Gxiﬁ?lé%‘ss tipadment @f nausea,

emdsiCartl BBted BTGSeI DBl ¥RANEUN Ln8g Fid8eadI Wlsht gain; imitable
Interactions, for exanple€, serotonin syndrone The

bowehFidranye; ebseesivesomanlvive disordoishplatelst edheiion; somee, affective |

d1s LABRk! a.? E@tekﬂﬁgrf geﬁcﬁf'dﬁ%cfef%nh Fes§idH rah? aﬂ)&ecty male and female sexual

arnmacol ogi c actions om nant y Via
ﬁmstamm&eys fastlgss mdylpchomrqsteomtia,rﬁub@am tﬂabg [ncttdmg nicotine

and%ﬁgeﬁ%e; ?%’ rrrlércg%é%b ? éh\ ’%%I ag g%%loq atﬂlé‘, ¥an[1 é)?gbeg(f %&?Apa%yp%d

cmmmtpmmhmgmawsN&nﬁnﬁﬁh@ﬂmﬂmﬁxémacmwuﬁdmanhhnmchﬂgnanawuud
s Ll ar}%g)gqé%bollzed by hydroxyl ati on and
yné@ﬁ‘ uG PSR PS Bhar macol ogi cal |y i nactive metabol ites,

[co0& and Irl\@ener'ﬁh gibetriring Bid aunthet HEthéry@atiobenefits because of its

un@@:?p&%%q?ai%{)fggww a%%ekéf erglerggi'l’%tﬁagnr}gg %?)gu%c use for the treatment

of dbesie&td dﬂﬁJr Wisedsks elnﬁ deveddeyis gﬁrfsagy aotrmdmga@tmz}gd lb@:ﬁﬁlsteldifgertam
reports, that c rome PA50 nedi at ed net abol i sm an

limytgtiony gt pdrerse 313 %gfsaﬁsoa@ieﬂwhﬁm f?rﬁ%ﬂ?hﬁ S AV VRIPY

rep@ﬂ't(ﬂ fnQothe 955%@11&&?&%&81{111% , 85D S Le InWoRAPEESE LYV BBk
such .as 25 increased. bl ood pressure and ot her side

effestsrdgriyed fpup FW@@&%&\‘W@@I"E? @‘ﬁ X pPRIp-etofQssygfrome. The

maﬁh%f rﬂ%@: Q(ﬁfers[e g@&l%] a}—@ & ﬂn%r e@ctenﬁ l?r?e'ia%oh% Baddg eﬁbtﬁﬁgune exerts
réat demand for safer and efféctive next generation

its piypaacologicslasprssedersnanty vishs seqoadarnyy@it) aad pomawi(Mp) ampine

mefaBifiAts. §HU@arhide tst}héab%héélsm %ﬂ%q{'uetdprlﬂﬁgﬁt ?% ﬁl@tc?/l%%%b bes0

suppressant activity, proven ‘efft oh fat | oss
(3 A Ispzymesis elp dewweptiad n@tﬁbblﬁgs atupnd Mendhash pdivic enctabolites are fm"fher

f
0005 SRS AR 8 51 S, v,
and2@9 Sho 8irh i 2RE@THaIS2R 7/ D FBHEIB cBly Wrmdr YeEondary
me a{)\gfﬁégg\d%d[l\qogrg]ll hr?d i) ge%{)&y&g 1|q ev% E{frf:zg I?lgnber
& S K ﬂ nmet

conpositions of no am ne
litemenat mperteaﬂhat dylmehmse P40 tiadiaco memohsnmmi tﬁ@h)ng hdf lives of active

5 and, rel at.ed .co-.no
el ure® Ve bher AR BB PP HRC s Atsthas or
incieydet bRst prosgirs vty sido affiyd deei &y framidne-diglvegsctioddet

. present invention also provides nethods for using
sib %4l kyl met hyl ani ne anal ogs, and pharmaceuti ca

[0009NPOS iThbrefbrd) thefe/is b @addanld iRdah¥dn@iit Re: saRRhUF et ®Fe next
treating . or preventin obeS|t% and co-nprbid di seases

genswaﬂlbﬁppav@ém)é?sgamﬁ[ oot ¢ IPHECEHPBE R A D el fEugs g elpss
shohRMRRE hAbht RpRYited@pREXintASREH 2L hRle G RSPRELY, Ge Jd@l@ﬂ)@erated
serotonergi c active appetité suppressants, and are
durpigragyte alllcb&f?ﬂl‘é#’f‘f@é’ts‘}r%t@ne?ﬁ@ hagraleyigied pife cifcisayiesspmpred to
s¢§$§ﬁh§¥1ﬁﬂ§n&ﬁnﬂ9rb'd di seases and/or disorders. They
are advant ageous because of their favorable netabolic,
phar macoki neti cs and pharmacol ogi cal profiles.
Specifically, these conpounds are primarily
nmet abol i zed by hydrol ytic enzynmes not by cytochrone
P450 enzynes. These conpounds have a highly
predi ctabl e pharnacokineticgprofile and are




10

15

20

25

30

15 particul arly advant ageous because their netabolites
have reduced systen c exposure in conparison to the
active drug. [0012]1n one aspect, the present
i nvention provides cycl oal kyl met hyl am ne derivatives
wonwsisileyy conpounds of structural Fornul a (RJT/US2007/078682
Formula (1) or a ph itaceutically acceptable salts,
hydrates or sol vates thereof provided that the
conmpounds of the invention conprise a soft-noiety
:3SU&HMA@&TGETHHE&MHNTKNJvia a spacer on one of the
bstituents Rl d X rein: .
ooff 5, ' B Bt ierohs siREo P insp R ampry R RER S o be
cyc1by1@ym&efry,1arﬂhé<aﬁalo g5 uisihk st Fdhadolipbsitind for el bedtinbatloE dbesity
yl al ky substituted aryl al kyl, cycl oal kyl

andg%@@ F‘f onéad E‘V’@FE’&? KAPE presgit |Hafﬁ%fe<@r%‘r1§@ﬂmet%q% §<tr syRibesiping

sucle UyQ:'ld& Iﬁé'tﬁ’ﬁluﬁﬂll: andSdseTIRA¥dent ifHREbA hILd ﬁ@vfd@i ﬁétﬁ@ds%r using
eteroar¥lalk , Or substituted heteroaryla

cycloplicyian a}mP@ anglesrod phyapprticalicoRPISHION A én%oaﬁllﬁflmﬁbzlﬁmme
analBhs )[%E] efﬁ%lg e%ﬂ:t glaﬁgtt [ (Ffﬂ ﬁoﬁﬁ'ap&l%géﬁ%d/oﬁ&i%aérg uted
yCl oa all cy

ohetero substitut ed
[001:13] clo h@heema:iomfs of |ﬂwgum¢tcqu§ommmﬂa¢m gerfet@@d npgdegnergic
et er t
and%ér%ﬁ &ngrgf‘c%@ﬁ&é {P@ tﬁg [91%[ elssag&bértﬁil a?ﬁ?ée{'{dcula?fgb t{?r% £ safe for the
treatyankt oﬁ@ieat)oeanldlcwmarbldsiumgstes and/c&aﬂlaoyictsoﬁmyexroaclvtayﬂagaom’gqcause

al. kvl i d
ottty SRR R, Biheb el By oS, bR
the:ﬁ rcyhlpd)lktyils are(plylgiaﬂlad ﬂqg»thbohsftbltsj hﬁdmlﬁtbl egﬁgtl?raiokw ¢ytochrome P450

t u
ey Bar Srrai e d i P By Pl BR P aegere

panwula‘slgaawn&agtem voedusd Mair yeabhltks hao edeéechggtelhﬁ; apbsastind
to . be h ogen al kyl, or substituted al kyl. 4.

comperisqn - FHeBEREFITEEF ] ON OF THE | NVENTI ON
[0012] In one aspect, the present invention provides cycloalkylmethylamine derivatives

comprising compounds of structural Formula (I):

R2
R! * _R?
N
Formula (1) I'{ .
n

or a pharmaceutically acceptable salts, hydrates or solvates thereof provided that the
compounds of the invention comprise a soft-moiety conjugated directly or via a spacer on
one of the substituents R', R%, and R®; wherein: nis 0, 1,2, 3, 4, or 5;

R! and R? are independently selected to be hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl,
cycloheteroalkyl, substituted cycloheteroalkyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl, or substituted heteroarylalkyl, or optionalty R' and R® together with the
atoms to which R' and R? are attached, form a cycloalkyl, substituted cycloalkyl,
cycloheteroalkyl or substituted cycloheteroalkyl ring which is optionally fused to an aryl,
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10 [0013] Thi s invention provides conpounds,

phar maceuti cal conpositions and net hods for

phar macol ogi cal treatnment of obesity and rel ated

co-nor bi d di seases and/ or disorders. This invention

Wo260886¥E des et hods for synthesis of novel PERPE09§7038652

suppressants which are predom nantly metabolized by

l P

s e R T i Y by ) R SRR R R e
cyChéleIfBrcstkyU@fSumtedbﬁmlometmﬁlkm tiigons [ 0014] Unl ess

t
R’ QaJH i"ca fg%% R P{gﬁoﬁé huéjgt\é‘@u{eégl PCS | gﬁ%ﬁn (5&1 calrﬂf %glakyl
subbiammd ahmuqefayn]mn(ﬁnmbgmem cjm&alkm Idyclnhrﬁ&rodjleylmbﬁduted

cyciq%g{CFP@ﬁ{y Et%goa' 3&]@?“&%?‘}?&“" eéfﬂar?]%w&p ‘e’f %@Pﬁ%\gﬁ%‘il ude

het@bstiyRlicyl;@h@r ent s unl ess the cont ext clearly dictates
finition st andar 0 chemistry terns
4
R rﬁ&'}eﬁ SHohinde hﬁdﬁoawféﬁlegfﬁ)@%we k¥ udi ng Carey and
Sundberg (1992) "Advanced Organic Chem stry 314 Ed."
Vol s. _A and Plenum Press. New York. The practice of

4. Q@Eﬁ%ﬁ%&%ﬁ%CRHv@%N#B% HEONVENSION  unl ess ot her wi se

[ooBdi CatTRfl inRRMERbIASH ori¥B iR dshafthia PRI &B@Gilfl&ﬁ;caﬁ@%)ethods
protein chem stry, biochem stry, reconbinant

for pharAnderien! & Pl*dmﬁiﬁ&ﬂf ARS8y é@relaﬁﬁdtmrmprblﬁéh%ﬁeﬁ Pndé?r disqeders.
Thlﬁ Eﬂwnt?dﬁ%ls%%&@&éstrﬂe%ﬁs gﬁ?gyﬁt{?ég% g&ﬁg AsbeitR s Enég)ggsrsér@sexghlch are

erein can pr actice e phar euti cal y
preé@c@pmtbfbn@at@klmdmyénﬁ@lﬁmnssanetSSHawwer PbpetojdescRemZAg s on

(East on,
m"B@ﬁ’ﬁQ@ ﬁ’g'g%?%{a]ﬂ "Q@ i t%ﬂm ct% nfﬁgér‘fty“ng 1990) .
4.1[[wm31]0h£on'pounds of the i nvent ion" refers to conpounds
onp Str aI or. mul L .
[ooglli‘]g cl oesllfez;e%%%t}b\érww:e spEd él fnd f?lF oying teft e s ésﬁae 1CrL|t is %I}Qcﬁtﬁ%lﬂ hngls*ildmg
thewpdcificatiérhaelel30s, hevarht definifvms glvsil ba:lmlvu itenussb&‘jmcseﬂ thateds used

ere The oun th A, 0N By, be .
in (e Rea D S PIRROR i B, HAVER O Fo Song i fnclude
pluﬁdh %ﬁr@x&f urlagyehe dAh];ﬁﬂt dldfhﬂy(cﬂiht%d’t&:s&ﬂlhe_rﬁtsé uDéiﬁmﬁorﬂffdtan_dard

em ca co t he e truct | S
chey Bl AT (G in T Rta e, STirne A TRbpHE(1992)
A&mﬂmh_ L@l@&ll@ﬁhétﬂl@trja ?ﬁ’/E{ﬂS mg;l H&%ld(BQFIeﬁhtg Pﬁdﬁg Nufw Yigce The

cnir centers an or (0] e on an t.her ore,
Dragiiet the PPy BT RN ar AnISS RS OBYRaH e
meOHLEORL:O SAAGREHY, pRRADEELIAEOBcHelnifry, red@ARBA IDNA

| SOYTEI‘SI enantioners or djastereoisoners.

techiiguss apdiflaymacolpgy cridhin thgiskidhof thetal ddic qeppesitions s formpulations

desSHGRMRARScaAlbk pPRE&IRIGIGIANAE %&eamﬂ? L &epiRb1S @RBPidnts and
of the |Ilustrated conpounds 1 ncl udi n

salls petilable s fepingiah b hpieetigamficleaces, 18ty gél#@l@ (hagtgp) Rennsylvamia:
MaRK P hSE‘ﬁgw@w 663 I y pure or diastereonerically

pur e ntloms ic and stereoisomeric 5 mxtures.
[OOEﬁ]ant i CRempeundndf Bt Bwediond méers & spimpoundssnemrpabsgd by structural

I ' | r

Pl T8 g B O B TP e SRR e o Bl it hese
Formyubtehesiss sttuetinnis giiselosaddieteik I’Iﬂlmompmmﬁmofske ﬂnivmﬂlon may be

idefiedRer ) WeiC TR S i o P 5 e M Pt

strichee ket diefbiMaaictonilxt, Ueebehitel seaétureddciicahingtiye oftiedentity
¢ hem cal uct ur es dg&l cted. herein enconpass
ofth

ngrflmu@ tCBW@?lfngs 3 ﬁglVBIFthnﬁ)éay contain one or more C!hlil‘al centers

and/or double bonds and therefore, may exist as stereoisomers, such as double-bond isomers

5
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10 illustrated conmpounds. The conpounds of the
invention also include isotopically |abel ed conpounds
where one or nore atons have an atom c mass different
fromthe atom c mass of conventionally found in
worzersds41Exanpl es of isotopes that nmay be i ncBEHBS2807118682
into the conpounds of the invention include, but are

< B Rt ooy BBy
strustaess dppicte Abreitanompasesil prsmbhenmwpmsradé stmofsomm of the
ntion ets

itugt R r ROpR SacloditE it AEDso Bk BRC ik ts§y ey puce,
enaﬁﬁdmm{cunﬁpﬁre of ﬁl@stére@herﬁsﬁlht Peemid eﬁa.ﬂnetnenc and steremsomenc

4£g 2% QSI on of the inventio r
migIes, gﬁ@rnr@ ﬂg‘e%lgoq% qnﬁwéeﬁtcp% % ve&l mto their component
enaﬁﬁkﬂﬁéfﬁ&eéﬂérbéiéﬂnﬁe&‘s RaaRbaid ty@higeksor cmrfllﬁyﬁ‘tﬂésﬁshedhhﬁ[ues well

conmpound_is adm nj stered to a patient.

Wie
knogaip feskdied arisen. hpsprappds qfﬁlée BT Y alé? eipfdn several

taufoP¥RO TR0 1R RiRAM Mob fothele ksio #0nl Malakarbs iRkdhr. Aldbiholy,
nmeans separated_ froma synthetic organic reaction

the gheaiog] strugteres dgpicigddierein gropmpassall passihdg tgntgmeidc fyms of the

t [
ﬂlu#t)&?%végﬁgtﬁ% '@‘E ocC g‘{%g&l’?s ?agl élg{ghﬁ eri Vegag%/eq%/cﬁ&eﬂl&n abe1ed
conmoumisewltw@wrwg:e mogt Yom$ hoinag atonrigimesschifyyon fenotlye afomae mass of

conga{t%ﬂ%l gafl E@%gg@ké(n %?gﬂggs (?J g)&ﬁ)%s thT%/lﬁl ))f 8‘4 in r§%/ljate9 EHQ(#EI%S

congoladrydf thesintrmriyh inclilbybayirg nptrlmyddso SCH, Bs °N, '*0, "0, *'p, ¥’p,

358,8?1*8%{{55 éélnﬁl iyl 25P %P@g bizé%e’rsé r\}j/ilc wggr} %%ta ag %I];‘éflfréssﬂf the compounds
of thalnhvydtion aﬁayiﬂhs}mteﬂpthht teackbty I;f dzfsy@sl 1?@6@@%12 tpe::nt éﬂdﬁa%hment of the

etc.; butyls such as
pmﬁ Eﬁtm%t°§?¥m%ﬂﬁéﬁgﬁﬁ§%n 2- ﬁethyl propanyl-yl

[0026]met hyCoRpexnan-of thel mve!faﬁ@ﬁ GBfeEAB at eyt onebddihrpoﬂqld of the invention
and&r}:ttla_gx){alé:ﬁutfag}}; L(;cg]?}%lblé vséﬁclcz vwlfvlvq%lgh gi[a %gmm%]pg 1slad 1|nstc-:rcd toa

patndiz@Rn 3dﬁﬂmstéié’c?tb%ki}dﬁeﬂt tﬁ@colnpdmdmeqb%nbn 88 admibkistered is
MéC|ObUta 3-dien-1-yl, 30but-1 -yn-1 -yl, but- 1
180

A fymy which peags SPRAtpted [fromes SYIthefg o SHHRTORFIOR MK EEPLS] The
[OOEﬂr m al‘&hcxrll refRE6 a fshif AkddYor 'uﬂg:aﬁﬁ‘;g@(g bffa(ﬂcﬁeﬁcitf‘é%%t Eigh &3cly§hc

aV|ng any degree or level of saturation, i. %you ps

mopepA|chph aben vastiqal darivgd by thareyeeiatelrave hyqb@gx@satorg oupssingle
carﬁglxait(%g ogygargﬁt aIBhE aﬂ@h@%»r%ﬂ%@r b lcgﬁefl%q %T@gp tcfl'ud% (S)gpaqec' not

or noré triple car
limgedtopsetindyvitings sick esictbanybfethsinyl géteynyt pudplyls saehchstprapeh-d-yl,

A
cychmtap- ben-opl, cxxlappdpehdedyl, pdoe-lexpi-gk proprsyd-alyk atey butyls such as
but;lma—ll -@E %Xlah:é-ﬁﬂﬁé%ytgrggéﬁ-Ill-yl, 2-methyl-propan-2-yl, cyclobutan-1-yi, but-1-
en-1-yl, but-1-en-2-yl, 2-methyl-prop-1-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, buta-1, 3-dien-
1-y1, , buta-1, 3-dien-2-yl, cyclobut-1-en-1-yl, cyclobut-1-en-3-yl, cyclobuta-1,3-dien-1-yl,
but-1-yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl, etc.; and the like.

[0018] The term “alkyl” specifically intended to include radicals having any degree or
level of saturation, i.e., groups having exclusively single carbon-carbon bonds, groups having
one or more double carbon-carbon bonds, groups having one or more triple carbon-carbon

bonds and groups having mixtures of single, double and triple carbon-carbon bonds. Where a
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are used. Preferably, an al kyl group conprises from
1-20 carbon atons, nore preferably, fromlto 10 carbon
atons. [0019]"Al kanyl" refers to a saturated branched,
strai ght-chain or cyclic alkyl radical 5 derived b
VRS &l of one hydrogen atomfrom a si ngl’%"ﬁ%?f"{?@ﬁ%sz
atom of a parent al kane. Typi cal al kanyl groups
spekifie |lé¢gﬁofk§!1’thraﬁ5§15 Btndel,/hd &Eﬂ)résgons ‘ARLAAPY LIk NARY Kalkynyl,”
propanyl s such as propan opan-2-yl
arecls@obﬁe Iy, an gl @eltmﬁrmse%from Ertze carb%%tamlr%oré oeckergdy,
fromttarigkarwmat&ug an-2-yl (sec-butyl),
propan-1-y1l (isobutyl),
[0029et hymkpmdbeﬂﬁergtqﬂ seturdserd lgx‘m)ched;ytrmlwtﬁthamﬂr cydlic allyybradical
cerRAlh 8 B otk MU Sber U L Lot gy plane.
Tymaail alxarhyl gampmgclatle b a&tnoo hmltah‘iob ortteaylb cihaldfblpbcbpenjdo pth as

proga i F p&oggrbo H?g‘%og nquﬁ cgc ogrognl% tf%? l?g(%%uta:%g such ag g]ut%n- —yl
uthlﬁ2-lyh(s@¢-b1h§ll) 2-hethgl-somin- lt-yla(msblﬁﬂmmnamyh-pmpaamaﬂt(t bllttgi)

upl i cal al kenyl groups include, but
cycgq%é}gﬁ"jfﬁ ‘fq?nzl'r@dhetlﬁp et henyl ; propenyls such as

[OOI(N)]OP- : ;‘ﬁlkehyly l‘azferﬁifcﬂgl ul:.lsa&ﬁl'a%d %Sfmckl&i@s{ﬂra@ﬁﬂ'lmh (lyrik:y&l&: alkyl
allyl), prop-2-en y ycl oprop-1 -en-|-yl,
rad@e@raaﬁﬁabgﬁst ane pripp-capigp é‘ﬁ%ﬁgb@%ﬁﬂa@ ByUPe oMo fLof pne
hyddéien Ltcﬁﬂfr&n)é'smg?e cﬁﬂbﬂ YitoR! - ﬁhre%ﬂa]kerﬁé' Thebgib gzm@;nbd m)éither the
but - 2-en- 2-y 3-di en- buta-1 di en- 2- g
cis ey Ems Egl%fg){ma@ﬁn p.b%}qt the@yg’tpl@,h@ﬁd(sj ”éﬁnogl gj.}(enyl groups include, but are
notQNrﬁ{eQ@erﬁleﬂyl:gprgﬂ)e%?rslsudhlas f3C1-en-2RM ptdpe1-bh 8, prop-2-en-1-yl
[ 0021] cyny refers to an unsaturated Branched,

(alls’t)fmplgﬁten@% CrYC]é’PTO@;ﬂcfm Evhrrsoprap2ead i autanaipisng astbut-1-en-
1-1, 8881 ¢ <8Rk g PR AN LA Rl ?eﬁ"m@ bqlﬁﬁ'eﬁ-%dylbéfuté h8-dien-1-y1,
one ydrogen at'om f

renova rom’a singl e carbon at om
butefl Jadigrmp-erhcydptajieen- Fylpéyxskibual ®y-Apil, cyelobips1idrdi¢ntel, ete.; and
et are not linmted to, ethynyl; propynyls such as
prop-1-yn-l-yl, prop-2-yn-1 -yl, etc.; butynyls such
[ooas] but - Allvnyll’ rgfers tdoant ursatyrated bydnchddustra@ahy-ahdin gi cycle akyl
radgh V% atvpn%a easﬁ air Qa(r)t?o%[caﬁ ;;11'11?15 gérgc# %gflﬁdylﬁ: tﬂgge'n%@gl o'fg{ug ﬁ)%rogen

ogen
atomyfedmo heihgle @a{bkly htpma:lf y Ipareatr%lflhalekl}lg}p;cahﬂkﬁlyb gilold include, but are

et.er,oar yl hetero IaI flne rei
oty R B b PP b 1 sl S PR Her o oCtymys such
as lﬂepn;elsam Bulith M gn- myamspl Esmlrmldudea,ndlﬂwthlare not limted
car baonyl

| oh yl,
[008§]c| ohe%wlrréftfﬁﬁ%aa%aﬁlac : %Bﬁk ?&HGR%MWE%P%%W%@
cyalélﬁtelrdah@a amoa%%}ﬂkgc uéta»zs%kyétaawlaﬁa%yﬂyiau@@fag H%ﬁﬂe@ hérein

di cal wher e

thahm@y %@ﬁmpﬁb@ﬁmm qsyde mm Reaqekemtatlve yﬁqna)éqslémlude but
a,

RIS 1O e ot ) e P e,

bemvalfoenﬁpndtbnakﬁr y substituted as defined herein.

[oogﬁgr esmg%@%iég M&&?E‘%@%@@_@k@? g) @%&g&i)o&”ﬂﬁ B8R, where

R*-K(,@hORHY( @b@@ﬁ@@@h@@*ﬁhym@@@)w@H%QCémmwﬁaa&m aryl,

aryﬁazlie}ril,g{gk%%_a&yg%@a@?%h%%%}la lgz?sg%&né/ci tﬁrern? ]:ha{ Qe opt1ona11y
suleubedian depe s devinl Reprysdniagernsxambley Includy, d:lut)ﬁadt Ihydmed to —

cycl ohet eroal kyl , aryl, 5aryl al kyl, heteroal kyl,

het eroaryl, heteroarylal kyl, as defined herein that

may be optionally substituted as defined herein.

Represent ati ve exanpl es incl ude but not limted to -

C(0) 0CH2C(0) CH3, -C(0) OCH2C( 0) CH2CHS3,

- C(0) OCH( CH3) C(0) CH2CH3, - C(0) 0CH(CH3) C(0) CeH5 and
the |ike.
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[ 0025] " Acyl oxyal kyl oxycar bonyl am no" refers to a

radical - 10 NRC(0)OCR R'OC(0)R', where R, R, R', and
R' are each i ndependently hydrogen, al kyl, cycloal kyl,
cycl ohet eroal kyl, aryl, arylal kyl, heteroal kyl,

Wer ok, het eronyl al kyl, as defined herei RCT/HS206TAEI§682
be optionally substituted as defined herein.

e v e e L

C(me@ﬂ(@mﬁfﬂﬁ(&ﬁd @el2iC3, - NHC( 0) 0CH( CH3) 0C( 0) C6H5

100PAF o Mgt fo R PR DR, wpere

R’ °F<and RN dreRRactaif @epeaddtly ﬁﬁﬁ@%ﬂdaﬂl&il] aycia;yntsrp @ﬁﬂbheﬁ:kdﬁ]&iyl aryl,
cl oal kyl , cycl ohet er oal
ory el iy TG Satproery it Sxehed Tein thatmiehs optignally

subeﬁﬁlf%u s Hdraed Haaémbﬁeﬁ&teh@naé éx){mﬁlépﬁﬂbluﬁé‘ tbﬁﬁncﬁ%nﬁ’t@ﬁ toned

herein. Representative exa l es include, but not

CPIQEHALKO1 G, NF@ )82 %1102 —C(WPH YFEHRC143,
@Iﬂgﬁd( -N 0) OCH( CH3 0) C6H5
cxgﬂﬁ?hﬁ1 ke. 002 anlno rggér; to( An?gé )as

[008%F i ned‘Alq]élﬂ@)raﬂkyl‘{XGOEZB}HYilﬂmm aofersdo apstigab—a r adi cal
NRdﬂg‘ﬁ% R e 3)(&021@’” ﬁ&QkSRa ’alajﬁy ko Q6 eachidde g?rﬁfe}ft}/)} hydrogen,

erelh t'hat nmay be option

alkgly bt datiyl, egclalstatedikyl satyheykeikyl, hﬁiemabazle hetatoaryd hebcmamlékyl as

i d I
deﬁé{gﬁ Ih%rg% thag li'ﬁaif%re fgp ?%J%L lﬁls rﬂg{lﬁqgefi g%d?ﬁéxe (ti ggrgllng%eéo){éﬁerg%ve examples
inch:ldd, Huhsotllinked td Q@HG]O)AIOH)W(O)CEEHNHC(D)@OPHGD(:@)CHz(Hg, -

Bl Gk a P BOM o GRYGH: A RS

[oodef i ned‘A:aﬁa&yméydRﬁjbhﬁ&ﬂﬁIoafréf‘@‘r@ X ARMENRICHOAR  R*IUO)R ™,
are not_|imt to met pr OROXy ut oxy,

whexg &, 8&&3/’@8% At e 5 netdently Y%%@a aligl ﬁ&?&@?lbonw

cydl(ﬁfeﬁf'&alﬁy@ a?ylra?ﬁhl‘kgi het%Ql){ lahéf&ﬁyrgm&é@a@lalﬂ@l()és USfirR& herein

def i ned herein ox car bonyl al kox refers to

thapmay by @awnalmwwwms d&lﬁn%skl}ﬁr% éife@reaff%&fy eRagnplgs include, but
notd&itdaes Nﬁb@oy@c bt yNH@tm}gc(@mstaar e each

i ndependent |
NN RPN 00 T NBFSOCHIGHNICI g o ibgiike.
oY OPShErRAY LBt am ALYkl g er oal Kyl

eteroaryl, eteroaryla i ned herein that
[0028)y be “Optylamad’| mems bs&dldaméﬂ{&whdefﬂ wﬁd:sehmaﬂl atkyl, or

cyc(lczej'lfﬂiry SenLat I%@ﬁéé&r&%%@ %l lSI@Cj&)E-}fu_lg‘lesub 1tute delﬁingg Ige?gm.
RepreXshi{aCie é}&)}'@(&)&ﬁd@ @B arem&]ﬂ%%) T%?}(l%gt%;l%%ﬁg C}l:ls
meﬁﬁ%%’ﬁf:’glz‘{“? I?@‘gl%e@%gi“]‘mﬁ &8/ &sr bonyl al kyl ami no" refers
[0(1291{ a 1 adijeal” rd¥rOI8 aFr’aQ(:Q)—@kKﬂi%Ye RSk Reml Jﬁpaﬂ(}al' (§'|0§§loalkyl

ined herein. Simlarly, where R 'R,

grasp endiiinae perradhat mpy g apiégety subbityicd axdasinedhérgin, Representatlve
ex‘ﬁ/epﬁ $sQhGE&! ARlabot REM 1o rﬁ’étﬂ&x@l é‘tﬂ(lmy &%b&{yoﬁl!ltm tyclohexyloxy

teroaryf,
and the like.

[0030] “Alkoxycarbonyl” refers to a radical —C(O)-alkoxy where alkoxy is as defined

herein.

[0031] “Alkoxycarbonylalkoxy” refers to a radical —OCR’R”’C{0)-alkoxy where

alkoxy is as defined herein. Similarly, where R’ and R’* are each independently hydrogen,
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het eroaryl al kyl, as defined herein that may be
optionally substituted as defined herein. 10
Representatlve exanpl es include, but are not limted

to - NHCH2C( 0) 0C1- 13, - N( CH3) CH2C(0) OCH2C1- 13
WRIE(%¢44%) c( 0) 0CH2CHB, - NHCH( C8H5) C( 0) 0CH2 CRgT/US2007/078682
- NHCH( CH2C6H5) C( 0) OCH2CE13,

allkylNHCloalky ﬂ.39ﬂtfﬂd&)‘63ﬂ.@) Q@T'Z@bﬁlkyaﬁ&eﬂobﬁyﬂ h&a‘oargl (l)letgrlgarylalkyl as

| f f |
Aol RaPR TN b5 PRSI RS 4 e B AT g veagrmols
mczla&é Sl art Bt IinRY t@%ﬁ@@%tﬂg,w@@gFéw)@@}ﬁ@ngf i ned

herein. Representative exanpl es include, but are not
—OCHGCGEBIC (OO CHeGHy H@CHWQC(@I‘J(WH@IM onyl ,

— QB GRYBr R - S G bR St Bpitsine: o

[008R]i S aﬂAH{bedarboﬁy'laEc?lﬁh'l Pledfbrs to §FAQAURL ANKGURPEIONEK SN

that may be optiona substituted as defi ned herein.
whewe plkaieiy P&@?f\?’éd h@réwaﬁwﬂéﬂyﬂ WeraRR ', Butnddt e aigsech indgpeedently

hyd? enwydyaemﬂnwcioh%%h@}l L, (f%% Tkl R&é&«bﬁl&ﬁ hddbaryl,

finyl, and A kylthio" refefs
hetﬁer@aralaﬂqh @%ﬁqﬁmdsh@rméhaé H‘RY |b§ oatmnallzk wbsfﬁrxteé pe g herein.

Re&é %Htgtl i txgﬁgfepﬁxglup rb%’c fﬂ'ﬁ L0k Yo b%ﬁ@ﬁfé@@gﬁ& ampl es

I'ned herein. epr esen

—N(Eﬂa)mBC((b)ﬂC}&@hMNHGHMGEEFC(OOOUH&WJ t hio, ethylthio,
ropyl thio, butylthio, sand t i ke. 0036] " Ami de
—‘\g‘icﬁ@ﬁ% o Cbr s NHEH G s par (BasTacthg.  whor o R

I\i’f?@( P hydr ogen, al kyI

cyc oa Hle)c?éé/‘éﬁ: rég?e%gfaj[ﬁg%%{ aryl, aryl al kyl,

[OOB’ia]t er oaAR{y'l%ulfdﬁafﬂ brefay tpla, radied] eFSIé)DgRl 'ahckgl R,is asalkldf evegicloalkyl
her ej be tlon ed. as .defined .

eropspciefnt s B iy P e RR R uR R pdfE R fFeid HeoRSuvative

exahipms tiethde hut fremoy laidd o, et lyhlfmyT) emylsulfonyl, propylsulfonyt,

ex onyI am no,
butg °6‘Pﬁ'e?<§/Fltﬁ§ "Y1 car bonyl - am no, benzoyl am no, 30

ooBgNzy! eANRROMHNAM g 00371 ATLRA of RERE
! Otgg t he rg(g?cal §- rﬁ“[a%ogég]mﬁ@f@ I}E’f%}gs ltso alﬁﬂ of SEREIRy

gropp #frdnehitcrein dishinpy bhoriiogelt oty iadircdaingbhrgpdRapyesemgive
exah IR Vi udef buP Be nBY LRGeS, rﬂ&tﬂﬂkﬁlﬁ{?}m éf\'%lﬁlﬂlllﬁ, FRAYRRFAE oM

of a parent aromatic ring syst
butpled Bnd 3xdARHET US2007/ 078682 Typl cal aryl groups

[00.‘3@(:I UdeAll$Hﬁlane?erQ%t %?%IT—EER%M&{ Lﬁ[ﬂsélksrﬁ c?&g%%ﬁ&f’é%up as

eant hryFene, acena acephenan
defauadl h¢reia e}me mag bl bmzxﬂjoarbzmed agtafinsé hae1ncmmmmuve examples

flu nt hene,. fl uor ene 21 xa ne,
ety Rh G B0t el ARG Fop A SRS on PR R
[0086]t acengmidGr @@baﬁ@o”e@fmlt@ Beadi@ValNRr€(O)R ", where R’ and R’ are
ent a- 2, 4-di ene, pentac
each independently hydrogen, alkyl, cycloalky1 cycloheteroalkyl, aryl, arylatkyl, heteroalkyl,
heteroaryl, heteroarylalkyl, as defined herein that may be optionally substituted as defined
herein. Representative examples include, but are not limited to, formylamino acetylamino,
cyclohexylcarbonylamino, cyclohexylmethylcarbonyl-amino, benzoylamino,
benzylcarbonylamino and the like.
[0037] “Amino” refers to the radical —NH,
[0038] “Aryl” refers to a monovalent aromatic hydrocarbon radical derived by the

removal of one hydrogen atom from a single carbon atom of a parent aromatic ring system.
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5 pent al ene, pentaphene, perylene, phenal ene,
phenant hr ene, picene, pleidene, pyrene, pyranthrene,
rubi cene, triphenylene, trinaphthalene, and the Iike.
Preferable, an aryl group conprises from6 to 20
werzbww3tdbns, nore preferably, between 6 to RO/EROGHNIS682
atons. [0039]"Arylalkyl" refers to an acyclic alkyl in

Typv?al &:@1 ?{%ﬁ]ﬁ)s Bflfl&e &yagé’ r?(g% POrTET g}?&n&%g‘e& fo a@@a‘fl ene,

aterm na car
acena;a;htkatmd, mlthhnalthrﬂﬂgd aﬂtﬁ@cmmmﬁy@ iberzdehey chryydnaJ doydnene,

ﬂu(gérg.ﬁ%%yﬁﬁlg)%hg ef{acSJililet hfr‘]j‘%‘bf‘:ﬁllg%f‘ d et gsi 1n§ac_@1§%ﬁ l,s—’indacene, indane,
indérpiddphibh R, lpylacen?; mh&ﬂ&y&ﬁlh&m@leylh ,penta-2,4-diene, pentacene,

2- naphth t hen na h hob
penglqTa B R HicngiOF PhebBeAL piqeRe Plaiiear @yrenc,

pyr&fRehd, ntbichk Wip H&i}rl@ﬁd , @haplitBalbid) SiHdREikd hﬁfeﬁ\m s kBl Pio@p
aryl al kany, aryl al kenyl and/ or ar | al ky né IS used
)

conppriseSlrofp |690 %ﬁr%ﬁmt%ﬂorws%b% meft% 1grcg1bap Ripps.

L5 a ke 18l Wis oTRiciMroRbn 48
[0 1§ar Y| a%q%}fqur gbﬁ%s fogdn( Eﬁé-ﬂc a% nd ﬁ‘dédear yle%ﬁol;ogtly tl SS

bondesb tocp@ybonginng tyrentls e dgymjnal erﬁpaﬁ%rb%l g, igFeplaged with an aryl
groﬁf@}ﬁ%?ﬂy Q’Pmk?l %r%ﬂll%s ifrcl@e; Fﬁt Gt l%‘lmxlbenall kfc{ﬂi/elg@{han 1-yl, 2-

ety he arylalkyl group Is
phenh]ethau-yl’ryl,rr@p}@h)ﬂmeélﬂ @Blaﬁlltb)leth{ﬁewb? Iﬁply-hﬂleﬂh@)@yl er efers

nap%;%rol a gélo % %ﬂtﬁdpﬁ%@l&%‘ lc }.Wlferlg(ﬁa LI%ISﬁ% 1?0 ﬁaﬁ'ﬁlgmﬂes are

intetdéd, thecholendatnre aZﬂaI[@G'MI]YIhAaeyjdah&/oxwlahcbmﬁy& ael Brgftrably, an
1o
Pyt By Cr Ce il Rag Rtk Aol OB e
aryRitig1 Eo;u% is€Ceagd amdlqﬂie p@’hﬂﬁmt)} iy (Wﬁ{opgm plafellzngly, an arylalkyl
C a ohe
sop il oy et ey ke ok sty Bren Yo figherou

is (Uec@ldﬁdttﬁba&ymw@t?@(mlgnal |y substituted as defined
ei n. Represent ative exanples include, but are not

[UOﬁ@]m t edApdalk @@Hz@ele}@@qz&wlf@w picalophqresmitiybis ges defined

7 OCH( CH2C6HS 0)0
her%@ﬁsé?be @éc%%‘lcm) SR 4 g tho 1 ke
IUOELD]O42] “Argtilbdyoxpeaiddiony adfwwoearmadleal—r@ﬂ@f% "€@)earylaikoxy
wh%l aachz{fﬂ(oxg ds?%%e? necgi(hegem ﬁil%ll? re\f{; %Jf':é? rR3 ¥e! %pllf 8’?&%}) I&aenﬂy

erern
hydao @neﬂkﬁ cynhbekkeh dﬁnhdﬂegerdaj&drﬂ @gé,m,rylalkkly heterogflkjrlohadtérydryl

et i et g SR oneli bR e et R

Re nﬁﬁv@@!ﬂh@[&@hﬂc}ﬁd@ uchls frletnbt l‘i?rﬂltéiﬁo debcRet(dyeCELOH:;,
resent ative exanpl es i ncl ud but are not limte

6 EHOBHBCHI OISR ;Wﬂzcﬁﬂs)cm)o

%ﬂ‘%@&@%@m@@z%@%%&ns) C(0) 0CH2C6115,

[0042HC( Ci‘ﬁ)—ﬂélk@)ﬂ@b@ﬂ&]ﬂﬁﬁhﬁo aefiddls foheradlic e NRCR’R’ C(O)
ary\g,ﬂ(i@xg W ya:rjgé( %&rlg gbgqﬁgeiﬁ%g\lg SSutrn?larrl)% %‘I’h%l%lR R 19‘) and K° rglre each

independently hydrogen, alkyl, cycloalkyl, cycloheteroalkyl, aryl, arylalkyl, heteroalkyl,
heteroaryl, heteroarylalkyl, as defined herein that may be optionally substituted as defined
herein. Representative examples include, but are not limited to —NHCH,C(O)OCH:CsHs,
—N(CH3)CH2C(0)OCH,CsHs, —NHCH(CH3)C(O)OCH,CoHs,
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that may be optionally substituted as defined herein.

5 [0044] " Aryl oxycar bonyl al koxy" refers to a radi cal
-OCR R'C(0)-aryl oxy where aryloxy is as defined

herein. Simlarly, where R and R' are each

VRI&P&teht | y hydrogen, al kyl, cycloal kyl, FPCT/US2007/078682
cycl ohet eroal kyl, aryl, aryIaIkyI heteroalkyl

—m@ﬁ{)@ﬁ';ﬁdw)d@q%@ﬁﬂguhwdmmhgc@ﬁ)cg@p@ﬁg‘cﬁmr ein that

e optionally substituted as i ned herein.
—m&@ﬁ%ﬁﬁfﬁl@(op(é&ﬁsﬁb @gd thedikede, but are not limited

[00%%%%83%@%&%&%%%&3&% aryl is defined herein
that 194 w@}lbﬁﬂ@)sﬁ?&ﬁh@@ah difedaneithe like.

0&4}0451 I oxycar bonyl al kyl am no" refers tg a radical
h‘%{z{ 4] Wé%l‘gﬁ%é’ff@ww@ﬁy TECRR Gﬁ)ﬁéﬂoxy where
aryf%ﬁ{r &I def%{emhleﬁ{ﬂ E1m1m?r@h§e RR'and IR' al%régcﬁnd&{eﬁdeﬁﬁf Bydrogen,

I ndependent | kyl
alkjclywcg)héwb pﬂéfbhcgdroallgg faylyﬁ/cal, hybroalﬂfels beteratutl heteroarylalkyl, as
deﬁ:l'lgﬁ] ﬁ{) rEih Qi ¥‘|a ?ét?gngﬁ %ﬂb@t&"t@é a% @e%l g flérgig qﬁ%%sgﬁtﬁnﬁer&gmples
may a S

e optio Itute |ne
incirdg |’ba’samtmthmmde«a-@ﬂlléﬁl(Ob@Cﬂﬂe——(lﬂﬂ(C&h}E(@M)C&Hsm ted

JW%%%H{C&%%%@? H5)(CH3)C(0)OCeHs,

and-tNHGER( CH2CBH5)C(O) 0C6H5, NHC( CH3) (CH3) C(0) 0C6H5, and
the like. [0046]"Carbanmpy|l" refers to the radical
0047 0) N{ Ryvdoxypebenyddioarmng? wsiss o radical moNBERAHE (O);aryloxy

h L l,

Whé*?y%&?‘iﬁ el ndiy sty s GRS ROK GER N pec )
indersndimtly hpdiopaey elipl, cwmalhrbyy@dle@mallgihadrﬁyarslab@t, ihttatoaidyl,
het&%e&’yﬁg tgr%%ﬁﬁgyg) g&ef‘[m%%é]regl t%ga:}?eapti(ganﬁﬁeﬁ rglgngﬁt%te% as defined
herhﬂdﬁ@ﬁ'&h dﬁﬂide?eﬁhypiememde hhﬂ@?}é ﬁtdiﬁﬁkdﬁi%ﬁ‘ﬂHCHﬁ(O)OCéHs

ter ar allc e
R REE IR e s GBI . relHiodle RottoipGebia
— NENERETLR %@@d()éH? ubicetiotopscnbioond deneiine

Repr esentative exanpl es ude t are not linmited

[00d46], nef‘@Gyboacyardtire to(thNd@(ceI)ﬂOEB)N(Réi\bﬁ}dr@wb Rraavwp is

CH3 gr ba
L R T N R TR i o
heter@ﬁ@ﬂﬁ&&pa@hﬂ{yﬁ aRdbﬁlea |hk136[n, thatyadydelostidbnally substituted as defined

30cycl ohet eroal kyl, aryl, arylal kyl, heteroal kyl,
HBteroaryl, heteroarylallcyl, as defined herein that

[ooaRy be: Qﬁl‘bbrﬁﬂ@’l’ ererﬂéQﬁﬁdhEdlt—eﬁR&iS(Cﬂ@R? nﬁﬁ’er@ﬁ" ehdR are each
Represent ati ve exanpl es i ncl ude, re not lim

indepsndngly fydrogery bléfﬁlatsseclqaﬂ@{a@y@@mmall@glarﬂh@ywk% élﬁflsm%l%sﬁfb
hete(rog’gp%ggé!l !a'lll}h 'as Bgﬁfmlhe&ﬁ{tﬁ&%ﬁe%F%@@%%ted%H@ﬁ'ﬂed

onat e
herpip Oy %@ﬁﬁtb@@iamnlemgludh burarn netdimitegt@ ypthylcarbamate

(—NFHC(0)OCHS), ethylcarbamate (—NHC(O)OCH,CHs), benzylcarbamate
(—NHC(O)OCH,CgHs), and the like.
[0048] “Carbonate” refers to a radical —OC(Q)OR, where R is alkyl, cycloalkyl,

her

cycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl, as defined herein

that may be optionally substituted as defined herein. Representative examples include, but
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[ 0050] "Cyano" neans the radical CN. 5[ 0051] " Cycl oal kyl "
refers to a substituted or unsubstituted cyclic alkyl
radical. Where a specific level of saturation is

i nt ended, the nonencl ature "cycl oal kanyl " or
wWoesatikenyl " i s used. Typical cycloal kyl gPGUp$2007/078682
i nclude, but are not limted to, groups derlved from

r opent a
e YRR LA 20 ARIP B0 BNt
phe@ylGafahity (—gUOMPCHR), 6%%@011@& QI—QEOW(L‘HQGEHE)@ and the like.
referably (C3-C7) cyclo
[0049Y[ 005 2§ atbyes” arranseihe sadiep “‘(ry(@ﬁ@fls to a saturated or
[00 sat Uk a%g ﬁ%gﬁséﬁel%h%éw_bﬁdl cal in which one or nore

rbon a ons assocl at ed hydrogen atons) are
[OOBI]d epe fidgabdllyl? Eﬁrﬁb@dubﬂtmhed dremsidnetue cgélicfatiybridical. Where

t g e carb »
o PSR e Sted oh AR e (SR R B8 §iienyt
is usdd, ngaaé cymﬁmd @ro&pe?blfudé; bh&teh?tof;]niﬁ:dﬁdg rgaiupeﬂelzrlved from
nt ende the nomencl at ure cl oneter an
cyc g)(pp%% Q%?%nﬁéﬁﬁlppeqtagleﬁélgﬁ W%Iaeéﬁl ?&e kIn a)llareferred
emtoRIGH& Ctﬁ'@&}%[déﬂdykgijoulgfsQQPSmD deldéd@l R p@f&avgoéc?,l@msk%&ucyL

to, groups derived from epoxides, imdazoli
[0058); phol F¥doh HIREAZICHES to spratesh Qansagyatad eycliepil radical in
whikely Bﬁe%ﬂ rﬁ’dr@ BarbSHAtBME fa'ng hﬁ‘ﬁass&ﬁ‘ﬂe& ﬁj@rd g'e!f §toms) are independently
&0053] Cycl ohet er oal koxycarbonyl ™ refers to a radi cal
rep doyuh RsagRregralifferpny hetproatoime EP@%iIhRVroa@@Sde f4pHasel the carbon
ato 5 Biclhde 20%’[ L2 g§t411 'E%d% ﬁy lPa@ §081 B AW era n;?eg{fﬁ%vel J)\RR'turatlon
ere R and epen ently represent an al kyl or
is ildyldeé,ahmmegmbw ‘aycldbdte¢maHaryEt i pycldResraagenyliis weed. Typical

cycg))ﬁ%ﬁ&? #ﬁﬂﬁdsl{gﬁu ele?t & rr?/)lt gﬁ]ﬁtﬁ% {o%ﬁgs deBved from epoxides,

1mldhzoﬁdm¢rmdnyﬂoﬁhh)pEMmznm pip@idideoprasaoliylinagtyimplidiagigaouclidine,
and(tﬁcyﬁllf ohexyl ) (et hyDam no, (cycl ohexyl) (propyl)am no,
‘he i ke. 25[ 0055] "Derived froma drug" refers to

[ooas]f I agrepdlotchadalliokySlioag P ue R slty a Eflial -e-dj(()?—ﬂl@ﬁh@e R is
The structure of the fragnent is identical

rug.
quqh%teﬁﬁalﬁfél weEpd e a hydrogen atom attached to a
[oobqt er oapRUDiRE” Hanb 8 5adRE LN NTEP! AREIR Whd R° ﬁ&d@ﬁ%}{é’én@lﬁ)t
bond to another group (typically, a pronoiety).
reprebent amipllsyl og cxirleaikail groap saflafinkd hereiof R@r@santb@wxamples mclude
r €4
b QARG o i DO RARL b Aokl cER-HARROA By
(cydolmwﬂémﬁéwllamlm fayvlebkxtyh) (ehytaminpr @Y dnlatxgl) (pamy@amo mnd the
likd 0056] "Drug" refers to a conmpound that exhibits
herapeutic and/or prophylactic and/or diagnostic
[00B3]i | it yDvdmﬂ fadn ainug’t efedol arfr@fﬂee«:thatmstammﬂy&elhmdm such a
e Bt B B s s el el :
TUgadieeH e 5 ag%ﬁ‘étr‘% Rotfcas gt “‘g %’ifﬁ%tt“( “tht %‘&’%‘P%EW om
attaGlyeel 16 alhku}oato&t@s@ﬁ O Ha8 Beciyrepl @rli mtﬁla coGl&lt 6bet ©aaah&k)droup
substit ut ed §ﬁ§ eteroal kyl, aw, substituted aryl,
(tyRisally o REpTOIet)ifdqts £ f‘@@enaar@m%ﬁ@yﬁalt foray ol jasarbRyylic, phosphionic or
phosptdeiclabid} @6 chiflforamglihctuR PLRIRAL Ydrived HBSIsheE &8g is
heteroaryl, heteroarylal kyl, substituted

congidetstl dadyived kgm ﬂﬁ‘spf@Féﬁ%t?fb%fldeoﬁér ein. Representative

[00 6‘]&”13' B/ “f?éfl(::isgci ﬁ%poﬁﬁcgtshﬁgérxh &t%%ﬁe?a%g ia,n)%f' Eﬁgwﬂf‘c‘tﬁr

tdeigﬂféSﬁ@(l@I}W %Hs)admbestﬁzgd ingfedive MO0y BCHREEI DB p magmekl.
t he |i ke.
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[ 0058] "Hal 0" neans fluoro, chloro, brono, or iodo.
[ 0059] " Het er oal koxy" neans an -0-heteroal kyl radica
where heteroal kyl is as 10defined herein.

060 "Heteroal | cyl, Heteroal kanyl, Heteroal ken

13 nyl " refer to al kyl , alkanyl, alkeﬁyw%ﬁﬁﬂm”“&z
aIkynyI groups, respectively, in which one or nore of

(0057 ~CArDR HrOTT { ARANYORIOTHRIAL: NG SRR ALOME),

are each i ndependently rep aced wth the sane or

cycitiafkiyh rset;suturﬁ@tceclg@lkxdmy@lqypfomp&yl m;q@nm:ri chdeletavenlloi ey,
sub RS S RS Ak A SRR petersing© O
heterBP), Qub:stimte@(h@t)aroa;’yi tﬁ(eﬁ}arylalsﬂoguzsqtutedSh&drﬁarylaﬁqydai deéined
herg Siore s rapies nflies Bt e s g & B 000,
cyciheS1 Iegtw(edc@mbcsfﬁIQ%ﬁelﬁyt&t&g 2 (® cbcﬁlH@f BEriyl Qted

|

nonoval ent het eroaromatic ra al “derived by the 20
(—FemdlCelfls)omd thltkeogen atom from a single atom of a

[008 rent g B%gﬁ{s‘%gl%{& 8h15}o”9roﬁ¥s<§rqgae dTyp' cal heteroaryl

grioups 1 nclu hot groups derived
[0059}0 m aCHeﬁroakpxﬁ’rrﬁeamd al -e;0-batedalk ol redicad arhbrel hieteegalky! is as
dfc g chronene, cinnoline, furan, imdazole,
¢ ?ﬁ@e i ndol e, indoline, indolizine, isobenzofuran,

[00BGIOC hr OREE®IE Blefetal@nyll HotbldaRbhyl SHetdrsARYHY IO fP R, alkyl,

i sot hi azol e, 1 sgxazol e, naphth ridi ne, oxadi gzol e,

alkggyh Ayl apd pliomod erowps, pireresiel HTIP &itFR. ond SpRERsA thr3riep atoms

(anB BBNAZINRed IRALIREh B are Pich Hﬁdébéiﬁentﬁr%lblﬁ&d valtRdsame or
yrazi ne, pyrazole, pyridazine, pyridine, rimdine,

dif} Wtr tasoaterpicenups- Typicakfistenensenic rs@upwpws%bﬁ re not limited to

(gw ngélzu@, ng ngx%me §_tr Ic,_ h dlg@qll

t hi azol ¢, thiophcnc, tflazole xanthene he’l i ke.
MN#MMM%PH—MOM&F@L—MDO up, +S(bet we ) ,5—-20-SnH;—, and

enmber ed Fg 4% Pb %é#het oar
the G gz {1 b avSIPRS el eyt g sheplrilpeloaliot
mygmau&&naﬂﬁmymose derived from 30t hi ophene, pyrrole,
nzoth hen enzof ur an, |ndole in :
[003 "ol e SRR 5 X5 1 & TERRIHPE DRSS el derived by the
ren{oQQIQﬁbﬁé‘E}td% RABMOKNE alsRRRYom bEL firént here@aroadti€ Ahg system.
Cﬁ )OR where Ris heteroar¥ as defi ned.

Typlc heteroaryl groups include, but are not limited to, groups derived from acridine,
arsindole, carbazole, carboline, chromane, chromene, cinnoline, furan, imidazole, indazole,
indole, indoline, indolizine, isobenzofuran, isochromene, isoindole, isoindoline, isoquinoline,
isothiazole, isoxazole, naphthyridine, oxadiazole, oxazole, perimidine, phenanthridine,
phenanthroline, phenazine, phthalazine, pteridine, purine, pyran, pyrazine, pyrazole,
pyridazine, pyridine, pyrimidine, pyrrole, pyrrolizine, quinazoline, quinoline, quinolizine,
quinoxaling, tetrazole, thiadiazole, thiazole, thiophene, triazole, xanthene, and the like,
Preferably, the heteroaryl group is between 5-20 membered heteroaryl, with 5-10 membered
heteroaryl being particularly preferred. Preferred heteroaryl groups are those derived from
thiophene, pyrrole, benzothiophene, benzofuran, indole, pyridine, quinoline, imidazole,
oxazole and pyrazine.

[0062] “Heteroaryloxycarbonyl” refers to a radical —C(O)—OR where R is heteroaryl

as defined.
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[ 0063] "Heteroaryl al kyl" refers to an acyclic al kyl

radi cal in which one of the hydrogen atons bonded to a

carbon atom typically a termnal or sp3 carbon atom

WO 208WBHded with a heteroaryl group. Vere sPEBIFIE7/078682

al kyl noi etl es are intended, the nonenclature

teroa , I

[00?1@t or oa%ly i ﬁi {ezé?% {s%e gaarc%,lli@ fah{?p%klcﬁrm ksfch one of the hydrogen
atoBh b@lelleéawd:aabdn)ﬂltom aviticadly aitermanag 08@3c:a1bbn ﬁtOFIE reyepleetd with a

hou 1 00 Pt e e By PG o PRpa e Bl VY

hetdredrelatanyl] hetwoayivlkesyl ancﬁ’er t%@ermytbl&y@d msbcé Posterybly, thor e

het%{;%ﬁ[}%ﬂaﬁic&lgﬁg ﬁ%grc%gg%% err?gﬁlgt%%% Il key g., the alEan’yl anwnyl

or QSN ekl of k%ﬁetdr&rﬁlal&ym 10 methberd ahih mefhefeﬁfaqﬂi olety is a 5-
noi et s a 5-12 ne d hetero .. 10

20 PR bRy OO b e barl O el ras s the

alkdHR rﬂﬁ(ehﬁ%r ety ity 80ih6 Béteroblylall0 ROl Smebdd RRT Bt Reteroaryl
the term" patl ent" encorrpasses manmal s and

mMOigHHS ARnhfeaNEnbersgiefT ey lof nmammal s i ncl ude, but are not

[Gob%]m t edH%&ox?ﬂMeaﬂEHE%%@al—@ﬁ Manmmal i an cl ass: humans,

n primates such as chi npanzees, and ot her apes
[006Fld noiikey’ mmsﬂe:slivaﬁ@tmditﬂl&rﬁ mal s such as cattl e,
[OOFQrbgefS Sl’lgegdgfgareugggt g1 zpvgt a5 81?03){”1%?1§86§ mgr?ulnflngl Is(ril iunclglar%fc’nals

zrm;ﬂﬁn:tf snanﬁmxﬁnnelader bdlitsare mtdmladab gy membm cg’ she Mmﬂmalm class;
bl Siop PRIR b ol FRETEL 1 0 e DL B B0 s
“W‘?"rsn‘i 8d"r's pBF‘ra‘i?% U8 ‘H‘ﬁﬁlZFFFea‘? ot aﬁ“r’?eanii 8}"}?4‘%58%‘““ atm
anifell sﬁtﬂim@ Citle, hpases, iskdth pdoa8vine; dgﬁieﬂi%rammals such as rabbits, dogs,

[ 0067] " Pharmaceuti cally acceptabl e" nmeans approved o
andaﬁiﬁr AR Wn%%s FEGH RS %‘}tszgl g@%ﬁ&“ymb?e aiﬂﬂgg E%ad@fésa me[ﬁhe
likeS tEXa® @@Bﬁﬁdhﬂiﬁﬂhmﬁls inchgde et bR dobBmidedSo, FRR! ATAGAPERIlRe. The

or, ot eneraIIY recognlzed pharnacopoela for use in
teﬁﬁﬁ?%@édenam%w WHAFITEGNSF Iy in humans.

[006PO68] " @h%&e&%hgp@bépyab@&%h@&ﬂp@o&a%app&&fa%%yta@eg%lawry

salt_of a conpoun the invention

ageppine e Beserad al Siajc BpsEpteabridisiddn Heds s Rhesmachpocipeaiothsd
gerﬁﬁﬁ? ?&SQM& &ﬁ%na@%de}’aﬂ fo¥ufin LRk afﬂﬁor& JH}&HJ}@ in %H&Qns

s inclu acid addition salts, forned
[0068}i nor gﬁhﬁrma%tl@ﬂélygwntahlg spiy e sesb @rskle oa%mqmpound of the

mvg%os oﬁﬁlgﬁT]S%h éigeutl%léﬂ)j #Eéq?abﬁe%n% &oggggsreﬁ &18 %géugg p}éc}nélg%oll%gical

Oril C "aci
actmry dﬁths pobntaemaoetd. Sucharlilk mpludrp (ljmcml agditidn sdhtsﬁanmdozvith

inofiahi ac1%¥gucg H¥cg o %IICR‘ ic a&d ﬁlydcn% Imc ac%c:¥ zﬁmc Geid mtrlb acid,

ruvic acl c acrd SUcci ni ¢
phaphicdlic anid| drel tm:lnlda omhﬁetdmﬂcm@amé mcrrmmeh acdceltic dci, papichic

.acid, citric acid, benzoi.c id, .. . .. ..
acid) e Stng At St s SR RN E ol coli Asid ARVl lactic acid,
mamﬂﬁdleid ﬁ;calﬁicdlc1d3ﬂa@d fad asuid @, %@@icctsldetahame&d kR &id,

2- et hanedi sul foni.c aci d

be"r5f9‘6|36153y%{4n%)ﬁjé‘§ﬂ’l FEAY D cﬁéqlﬂam%éﬁ?éﬁ-é%%ﬂdﬁ Brandelig geid,

mefn&RLIGROANE ehesdsh o &cidq! ﬂetha%‘ed@ﬁﬁﬁ!d&i@ pesul fonic
acid, 4- t ol uenesul foni ¢ aC|d canp horsulfonlc acid, 4-

hydrpeisifrrsalienioaqid bonzepesgifonioacisd: chiorolzea?%%gb opie agidi 4,
naftHAGARERLAP LG 1 aCiofhenduRRED YL R BRp RIS onic acid, 4-

methylbicyclo[2,2,2]-0ct-2-ene- 1-carboxylic acid, glucoheptonic acid, 3-phenylpropionic
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WD 2008/ 034142PCT/ US2007/ 078682 acid, trinethylacetic
acid, tertiary butylacetic acid, laurylsitlfuric acid,
gl uconic acid, glutam c acid, hydroxynaphthoic acid,
salicylic acid, stearic acid, nuconic acid, and the
VOiRE08134143 2) salts fornmed when an aci di c pr ofEHUS2007/078682

present in the parent conpound is replaced by a netal

acid, %netﬁy;geem a81d, abikiady| buffdcdlic dcRTMaudsiduligbdiRBhik Rciion,
or an al um numion’ or coordinateés 5 with an organic

glu@alsfeacsdj Byrerymapiiboe peisisalicy liel P DS aid.Mauconic acid, and the like;
or (E%éaﬁg RARCH ARy ac] &@‘f&lﬁéh kGAT RE pRAkt L oﬁddk@repiaced bya
069] " Pharnmaceuti cal 'y cce tab g vehi ¢ refers to
metal igh) q&mn allgadijesdai nen, me&léalme@nltth mn @an rall@rmw tof; oifioefilingtes
[
Wltf 81831%3151%};}% 1]5{%1?43 g:{ﬂl\i 5&#1121@ tdé&%a%glalgﬁﬁ frfeﬁl%golanune, N-
nm%@@&@%@ﬁﬁk@dﬁﬁ&&e mhere R and R' are 10each

depengent | rogen » CYCl ..
100k} oot B bRty AP R iy sgpvant. cxcipento
carti@tvattoeliiy a cdmioaﬁd)airtyé ﬁivkt}tion maa:lndmfsumdd her ei n that

[00 )672]6 t LOR3 %rs%%?%d&@—éﬂ{(ﬁi(ﬁ%%{éﬁgg W ’nand R’ are
each aféiléﬁénu@myl h@'dlroﬁék aﬂt‘}l BEAGHINL NG clohSHérds8RA Caryl, @Irytamy@ %Qﬁfalkyl

(i causi ng | east one of the clinica
hef@fvarvh bet@roglé%eﬂ ﬁé@eﬁ@d e thgs may bemptiongHy Fl&%?tuteﬁ 4 d?fﬁ&?d
herBf. €xposed t.o or predisposed to the disease but does

not yet experience or display synptoms of the
[00@Hs eas EFrevintiog 29r“Prayeitiog” rofes trsregustian deriskadppapiringfa discase

or cgiog&b g%y %tﬁ%&@eqtt Akt o Gink Efinichl ‘sﬂgﬁ;ﬁéﬁm%ﬂﬁé 1R8as¥héthb Bevelop in

I ease the active Pr od rugs are
a piticagtheimdyyoc(crpad v arpredispotsd sathi Idwasg hatrdm&:mt ogli axagriepce or

dlS %p\f(%‘lu&ttﬁé%l&%ﬁe”ed to the parent drug. 20

onoi e efers to a formof protecting group
[00t72iat vvﬁEmdlmgé cefere tonadckivativeurd e diugradlequicothip redutites a a

tran]sforglatlcinl ﬁ1e 85‘3\/(; I%%Se the alcfw dru% tﬁoa ({Hgs&? d%gt?]ﬁrétly dﬁ’ﬂhoélgh not
necvs;smlb))ptﬁﬁﬁacotdgahﬂﬁrmctﬁ,leelakﬂec{dmb@ﬁed MZ $urpbiest dvng.

tic, 0
[00P8 o1 o Vg TERoe At Srotb ot SErbie & 52
funt@@al gr?@ \?E@fl aldpug I?olacutlﬁ)écﬁ%ﬂs&hémg o & pﬂ)'tdﬁgtSTﬁﬁcally, the
ven a rea 1. VI ectin
o 5 55 TR S B G Bl o ron-

enZA@PSednd if¥igani ¢ Chem stry", (Wley, 2nd ed. 1991)
and Harrison et al " Conp endlun1of é%nthetlc Or gani
[00Kk hodsProtepbpgsgroyp’ ge‘{essdﬁﬁ SYRHP &Y 2R B Hson af@?liedf%séactwe

arole BY £2618L:AL in‘é&s 31@111[&@5 B ﬁ?&\%ﬁﬁs It r ALY SEL M 14448 prd@ieting
are not limted to, fornyl, acetyl, trlfluoroacet I

grogseap be foyad mﬁtﬁﬁy gl bdﬁyﬂectwe@szunﬁrm Oxganic Cheayigtry”, (Wiley, 2™
£ t Jei I

ed. 3@@1? H&‘Hﬁﬂ{s :l e(%dﬁlgﬁlé%fﬁ?’fog ﬁ?ﬁh&% éﬂg&r}{% h{e}h}h’g )Jols -8 Gohn

Wikplard Penst @dltw%)yRe}gca;uq@sve ahihy broseptieg Lrovnsl include, but are not

Iim%é({ !o?%%ﬁWLJ&E}IHMh&&%X&%%%@XJyL benzyloxycarbonyl (“CBZ or Cbz”), tert-
butoxycarbonyl (“Boc™), trimethylsilyl (“TMS”), 2-trimethylsilyl-ethanesulfonyl (“SES”),
trityl and substituted trityl groups, allyloxycarbonyl, 9-fluorenylmethyloxycarbonyl
(“FMOC”), nitroveratryloxycarbonyl (“NVOC”) and the like. Representative hydroxyl
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("FMOC"), nitroveratryl oxycarbonyl ("NVOC') and the

i ke. Representative hydroxyl protecting groups
include, but are not limted to, those where the
hydroxyl group is either acylated or al kylated such as
wemwo,scuamd trialkylsilyl ethers and allyl erO®US2007/078682
[ 0075] "Racemate" refers to an equinolar m xture of

profi0R0) LR o8, By AR}infIBA B S oA QOTSh SOL JIRE! K

con
acytdnaiorcaﬂnyldml sach amcimnm,raﬂ amhlky’mtﬂql erbefrp amndsrl abeerding to

10028 o 1 BBt cor G Pt P e g™ b aplecule
[00@6)y C osi ‘Bft rﬁtﬁet?’f Redrs M&eﬁymﬁt c&din Bﬁdrﬁly%‘l/ﬁﬁ)nbythat can be

incq)%grrét‘?eléaﬁtg%:o%{) 07s7 l@a ot 1 ¢ Lherég\teg{u%ﬁnglu %’é}ﬂ %gtt ﬂ:r%u%e% are amide,

est@cdé.lrlﬂiﬁht@%hoéﬁﬂﬁféxé’ulfaﬁél {fﬂéll tRe, AYdoYidé, b Bihe ABENAOthaPdak he
substi t ut ed aryf, aryl al kyI substituted 10aryl al kyl,

cleagied b hRgRpsessubst i t ut ed aryl al koxy, car boxy,
[009Y! Oal“gye{cgr”%’i@ﬁtttﬁ %‘ﬁb%gtu&ytq]h@@)l 5,3/41[?13'1 ?ﬁﬁét@t'&@& akaaldy!

substitu cl ohet er oal kyl',

acyl 0078 jatksup sikylaming alkykhier amine, awlgsubwutc&]alwh roteligheubstituted
C

wry B0 oAk G b o1 0 B0"BrioRYTDTARDL bl BRI,

cycinbloitaatkyb stisstitubel QYdlel,’tetbxmlk}ir gdrigtirokyy mi t ed to _x,

(0073 54’ “Qubstity Eﬂ\l re&): NRﬁ&ﬁoneNér morg &_1&% n a%)r(g’s are cach

1nd€iieﬁbléiﬁllyl repleﬁ%@ﬂ) w28 I’H&éls,ame 65 di(ﬁf):&ﬁﬁsubsttt%ﬁs@s) 2Thidheh] substituents

b %r%gaglmieﬂééo)( T

i @&560( g) NR§4 R55, %%}g%%s(ﬁ%%%54ﬁ5gg§ggﬁ3w@é

—SEOMREE ) NS ,—w@@(@)z@%{ch—OS(Gles“nddﬁQB(ﬁbh,tH(@(ORl4)(03l)
£ R55, | sare

— R I A R By o M ey Ol e e By k00

)tbR54 subgtd( @Pms“af’syJ—, Rff'(vds ﬂ@ﬂkﬁ -sunéf(tﬁﬁ\w@m{s“r{ﬁ :

Al kyl aa{‘ othS% subst | t ut ed’ cycl oa 56 o
AQ@é ONBE B o aihreglcachs¥ kssindapardeatiy y blegrat each Bf‘ﬁ L R* and R” are
I
h¥operS HRSE R t
RS o S B PRy BT s
aryhitybregelpglical dupbtitute NRESREG], C}’@Q&)dﬁ&ﬂk)drsubﬁ(tﬂ)ﬁﬁ&&heﬂeroaﬂcyl
nal | ch

h t?rﬁalkﬁasugs%tu‘ieﬁ %et?{%glcl:(ﬁs get? gﬁ)g’g} eg%é:{ero Ike elroaalgmyl
sub@ﬁlth&tl ihttetoat)lalkyl, —NR**R*, _C(O)RSS or —S(0)R® or optionally R*® and R*
together with the atom to which they are both attached form a cycloheteroalkyl or substituted
cycloheteroalkyl ring; and R*® and R* are independently hydrogen, alkyl, substituted alkyl,
aryl, substituted aryl, arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl,
cycloheteroalkyl, substituted cycloheteroalkyl, heteroalkyl, substituted heteroalkyl,
heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted heteroarylalkyl.
[0079] “Sulfate” refers to a radical —OS(0O)O)OR, where R is hydrogen, alkyl,
cycloalkyl, cycloheteroalkyl, aryl, arylalkyl, heteroalkyl, heteroaryl, heteroarylalkyl, as
defined herein that may be optionally substituted as defined herein.
[0080] “Thio” means the radical —SH.
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25cycl ohet eroal kyl ring; and R58 and R59 are

i ndependently hydrogen, al kyl, substituted al kyl,
aryl, substituted aryl, arylal kyl, substituted
arylalk cycl oal kyl, substituted cycl oal kyl

W?&P‘&Wé‘{é? oal kyl, substituted cyclohet eroal ky§T/US2007/078682
het eroal kyl, substituted heteroal kyl, heteroaryl,

[oosHbst i t Tkt &tferrﬂaaﬁﬁ/dn > dTehg gy bidideydor r&ulshiohait ed
heteroarylal 0079]"Sul fate” refers to r.adi ca

embogignenf, (t@wréwrmr frsgage PREROIgE :c- AITRYING OBTFEYLPHEF Ky | |

dev@ﬁé e Bl Qe lor aﬁééé{ mneéHf WAkl syRBloddsARdrkon. In another
eroaryl, hetcrony %y gsas defined herein that may
s

emwu@gv eeRang yors u‘eetmrer’fur arpRbioratiag ahlegsepie physical parameter,

whigBRAD hoot SicoRANG hbSad AL A gaodbe cr¥liment, rcafing” or

“treatfestirafsrsto lrdlibletrg/ﬂ\@l Hisenss er disorgiirsutheraphysiesllyr(s.g., stabibipasion of
i e
« B et 10T QLR 10 AR AR5 3RARD, o v
In yait &mdmeembocﬁnheﬂte arsatmgﬁ er afeatrhmlt tileferd todlelaslgag]ﬂtemmset of the
there In anot her enbodi nent "treating" or

dmﬁ??% refers to aneliorating at | east one
[Ooallys I C aﬁhaap dueilBreffebtivatainohntacancthe baodit sﬁecmhﬂmlued tht,

th atie ther enbadi " or
when EREHERRLS 3 ishaor BRPhAF BisEiRaS PECH: Lo 4EET e Featdont for
the d@sSﬁé.derb rk@tab&&fcal@héf&cﬁﬁé d.n}(ou|616’ Will, va@t dbér dirgadn tagic@ifipoand,
| sSscern e S tO P S| 0l 0gI C . e .y
the disgasp pp later&H%r s\r%%h %%u%fr@% ré%flfnt(%bg freated, andycan be
dettBinAMYLASHL smb@rdherrﬁﬂwhm& iedAkieREErin@htatibs eat ment
refers to del ayin the onset of the disease o

or
[0083)s or dBeferenge 11% | beragdedp deteil ipreipreed pabadipentspfdhne -
invERRASWHIIE tha MR onOlill B e AFROMNE chijahotioMeiR pAcidH SilRuRkNts,

to a patient for treatlng a disease, is sufficient to
it wall beenderstrod that #as was interidad tot et Hicdwaion tpRkose preferred

emb&dlﬁﬁie %turecc%h{ryrye& fs%‘t%ﬁdéﬁ 1IN rerMilds, MBlYicHRRE qﬁa ng

conmpound di sease and I's severity and
equagiéentme ghitbe n@tw;led wrihmtthrespgartarlé frope of the inverizomead defiied by the
@m%%% fleterm ned by one of skill in the art without
ue experlnentatlon 15 [ 0083] Ref erence now wi || be
4.2 adgoimisdéthailhventorpr ef erred embodi nents of the
vent i [ t.] | g ' "
1008 U IR Bis Ol e ek R Bl PR R R horisine
compmdnalssctfembtmrhblfonnmar(ﬁ not intended to limt the
invention to those preferred enbodi nents. To the
contrary, it is intended to cover alternatives,
nodi fi cations, and equival ents as may be incl uded
within the spirit and scope of tdie ilhveation as
defined by the Af)rappeayed cl ai 2$Cbnpounds of the
I nvention [ 0084] The present inven oﬂ‘provrdes
cycl oal kyl et hyl ami ne derivatives cbnpri sing

or a pharmaceutically acceptable salt, hydrate or solvate thereof, provided that the
compounds of the invention comprise a soft-moiety conjugated directly or via a spacer on
one of the substituents R!, R2, or R*; whereinnis 0, 1, 2, 3, 4, or 5; R! and R? are
independently selected to be hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl,
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conpounds of structural Fornmula (1): 25 Fornula (1)

or a pharmaceutically acceptable salt, hydrate or

sol vate thereof, provided that the conpounds of the

i nvention conprise a soft-npoiety conjugated directly

WO 0989034143 pacer on one of the substituent sR2PCHISIRB}/078682
wherein nis 0, 1, 2, 3, 4, or 5, Rl and R2 are

subgtgtg{é? %?ﬁ{)\% dﬁ% ].Ié(l S e?ocdgpﬁ dsui)ﬁg@t?d F&%&g@g Iﬂ(;:/fFI%LI?}é Lok mitbstltuted

het@“ubstalkyhtoe dptmnyll)angdd R agfgelttcealmw the stoips to whitteR' and R are

| k cl oh
ausfeth Rt bvmiafikln SIBEH R Blidnest, GHBRCbtleli spoupimied
cychﬁlbemaﬁdyj/h@ wiilch 1&]fpt18mﬂ])]§rtfu§edl teeth drell @berdtuted &ﬂyk)hlst,em@fyl

sl H et 0t ki gy L e PO e pbp e

cyclohélefaliyting; ®Y chioheleprea |td<b’é hﬁfogsﬂ,kaﬁ&yn tstibsBehted alkyl, aryl,
cycl ohe eroa\kkyl ring which is optionally fused to an

Subé‘i“’;ﬁed aghsetlpliyf BlsupGe aryhdpdyepykyl %’@%FB%"F?’ psiaticsl,
cycbRIRAYY, |subsﬁfb@édQ:§l:lKHéteroﬁﬂﬁsﬁétérblér?ﬁs%ﬁ%ﬁé@h@%ﬂoa 1,

cycl ohef eroal kyl 0Or substituted cycl ohet er oal | V\A ring

heteggarglahcyber subtpicd detewatyalig g die san b selected fmlkf’slmdfqg%@lkyl
or s%hé‘t%hted 9]94/1’ ’I?lh’ Q'cﬁ't)ci)rf Wit the® dbhoted ya'rl?cln‘%ﬁ#:abl c{(fl%\%ﬁlg Bﬂltlc%ﬂy

aryl cl oa , substituted cycl oal
actigy. c’lfbﬁw@mo SIch yhie, m\sm@t intlydesdotyR prh® t:@nmn&sy pd mixture of

o G T B0 o L g

motety e bbhydiclegeble balalhycﬂrplaicﬁ Tims,ssuﬁsnmttw tadbeainkaylide bdnd, an ester

bon%ar bog etbrémt hae hOSFgFﬂ{E]:%t (f“s]‘p gﬁﬁﬁg&g{h rea#)1 élh%ndk%ﬁ fﬁ% In
andtlrm: Iaapréem)fﬂmnhveﬁnan dleso&amaymsmnamﬂe aepabett € of both R

100BEH > GRS/ R p B HEoUBF Sy Bie of iy a1

desbiibed, hydrol ase. Thus, soft-noiety can be an am de
bond, an ester bond, a carbonate bond, a phosphate
bond, a sulfate bond, an urea bond, and the like. In
15anot her aspect of tbe |nvent| on, the sof u ety can
CONMpohfRaIypacer . Rs{O S p e of = a spacer
i nvention, con‘poundsx of ctLy«r E ’rnui ) are
descri bed, Formula (1)

whereinnis 0, 1,2, 3,4, or 5;

“SP” refers to a spacer;

X canbe O, S, or NR* where R" can be H, or lower alkyl;.

R? can be hydrogen, alkyl, substituted atkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl,
heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted heteroarylalkyl, or optionally
R? and either R’ or “SP” (spacer), together with the atoms to which R? and R® or “SP” are
attached, form a cycloalkyl, substituted cycloalkyl, cycloheteroalkyl or substituted
cycloheteroalkyl ring which is optionally fused to an aryl, substituted aryl, heteroaryl,
substituted heteroaryl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl or substituted
cycloheteroalkyl ring;
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20 whereinnis 0, 1, 2, 3, 4, or 5, "SP" refers to a
spacer; X can be 0, S, or NRL5 where R15 can be H, or
| ower al kyI R2 can be hydrogen, al kyl, substituted
al k subst ituted aryl, arylalkyl, substituted

‘QQ&%";’W%W}/I cycl oal kyl, substituted cycl oal KA/US2007/078682
cycloheteroalkyl substltuted cycl ohet er oal kyl ,

- R QRLe 59&5%@11, bsiﬁogﬁt%@dmgph@[ @agsﬁtutedm@ﬁ J@@[gl ahtMhuted

substitu het er oar g or pti ona

arylafkyh eycleakybrsubstuted @’ﬁlﬁ’é’é‘ﬁ CYQI%@F??@?YL\WP% t?f]ecya}loé%mﬁuiyl

é“@d’f t f
bet ‘{B%ltmgggg%%?%? tI u?tg . ﬁ%aaﬁgﬁ%idcﬁﬁﬁﬁ%aﬁ kyl

R’ @nbshb@bgftnuﬁléﬂ ensebssinetedallbdl kyl ring which is

SR FABbI AR 85 hy ARSI A, v

arylalklph t:ydlmﬁﬂ@di, sehstitoel dygloalkyl cjr@tbi:etemadaﬂ lsybstiuted cycloheteroalkyl,
heteaﬁl)'l b O%u ﬁtltu%flﬁl t(F:IlOglg'gtbhg eloq(%b(t iéyl u@& tl’lte d V\ﬁtgr% raglﬁiyl tp :ifcaerably
acyR ay_«,ﬂanuab Yyallalk )dlkoxgcdfn&myt laﬂcedycarbphﬂhllkyiy, alkygycadokylhlkylamino,

ubst | ohet er oal kyl , substituted

ot R R A S R e R B Y S Pt o bar v
arylla&bﬁidaﬂibyizlalkbﬁb{ hrylamfox§¢&ifﬁdnlytaﬂltgﬁﬁﬂr_ﬁﬂﬁ ta@g@@}c?(rbaiyk,y |; R4

can rogen or substituted a

oy R, SR yTO Bt ) o, o arhing, et B,
hetc&bleﬂl‘é&dyt ifdeskyabhospbiaél, Akkdoaryl %umlmtéwe@sﬂoaaﬂyhaérk l.alkyl or

cycl oal kyl, "substituted cycloal kyl, cycloheteroal
Sub%lf%@ heterowl adyb|aBthet er oal kyl , heteroaryl, substit ut ed

RS Q8the we%gém ﬂaﬁt QIbQ@nh ahégy lwyé 391?5%%&&51%%@%131@1 substituted
ARG

het er oar prefera XY,
arylgkyh ,@W@%ﬁg@@gstmgpq(@@%p@g@b @W@I&ta@ﬁ@gy substituted cyclohetero alkyl,
het(g'{) %91’( %4&)?1;119{%@ }ﬁlst@%olaﬁif |h%f$1‘d?19yla1ﬁ§(1ké(tl sﬁgétlﬂﬁed l%'téif&ir?lﬂﬂkgrp nyl,

In am no, ar kox

[OOQ@ar yl dhk Wg(ma\{v]lﬂbﬁhy [* alpu@@\sya carbon capable of being optlcally active. The
+£§' o‘fﬂ%&%@@’e‘hﬁ{?ﬂ‘?ﬁkﬁh@doﬁﬂk NP4 s %151}{{3%}{% hPRWhre of both R and S

oxycar oxy, carbanoyl,” carBamate, carboxy,
con@panﬂ; Téik gtouy REKCHQ)-spesr denotésal soft-rhmietyp wvchallekbexsgpft-mmety
hydr o 0 ete
corp b et g e PRI Grotp SR G BP R ghdh,the sor-
moteat@n dbany haildk pbnd, amdsteREbond).m dashohatel boge a phasphatt bond, a sulfate
ubst i tut substituted aryl, arylal kyl,
borg FepT4 {° gua“%égry ®al kyl , cycl oal kyl, substituted
[008%]c| oalikytothee y@bala;etkenmhkmi, comphistls tamipeide structural Formula

aﬂiycloheteroalkyl

Formula (111)

- a spacer

whereinnis 0, 1,2, 3,4, 0r 5,
“SP” refers to a spacer;

X can be 0, S, or NR'" where R'® can be H, or lower alkyl;
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heteroaryl, substituted heteroaryl, heteroarylallcyl,

or substituted heteroaryl al kyl [0086] The carbon wth
the * denotes a carbon capabl e of being optically
active. The conpounds of the invention includes both R
wadewgampounds, and m xture of both R and SPCT/US2007/078682
conpounds. The group R6XC(O) spacer denotes a

R QR L DB E R R B0 P ST R B Syt

ary]lalkyia nydleatkyl; tshbst&ﬁéd eychiﬁlkgl, yydbatiichbenlig s&]ﬁﬂhd&ed)@'nld)hetaﬂoalkyl,

T IR SR T B s B

R’ @At hedrogapaieyl, &fsubhﬁutemaaeﬁtl on conpounds conprl se
strutraIF rrula wherein n . is

R en bg hydrogegy a @ﬁl’fﬂ%ﬁ@% agyh Sabsgﬁla@eaﬂvl %"blxﬂ%bﬁuhﬁgméf:d
aryl@ikyD Eydﬂgaaér'i’ s%ﬁme o'élkgﬂeydmle{émag{yi |sEM5|$iEutﬁi &loheteBaikyl,

can be h en aIk |, substituted

hetagpul pubsH aled fetyqoaryarhﬁewawucyleaybwﬂm@@ol@wuqi pyaferably
acyk X@le&%h&ﬂlkox? ue@ﬁ}xké b1, SUBL RN a1k EHS ELERB}@}C@Jb@ﬁ;LIMIammO

substituted et eroal kyl", heteroaryl, substituted

alksﬂ@tl@pfﬂékyylsulfmﬁt dkda fnyd) aiﬂwlthlooamlstgbwla gxse d

oy QLSS K o licROR Gy QU BREE s ol
aryloyxsttionylalsdxya Icmwmoy.lr @thamtmbwbctxut edng rd}dlkylamyb alstes; lhalo,

hetétSa otxly,t }ll'l};d?odxy or phosphate; -

7 can be hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl,
heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted heteroarylalkyl; preferably
acyl, acylamino, alkoxy, alkoxycarbonyl, alkoxycarbonylalkoxy, alkoxycarbonylalkylamino,
alkylamino, alkylsulfonyl, alkylsulfinyl, alkylthio, amino, arylalkoxy,
arylalkoxycarbonylalkoxy, arylalkoxycarbonylalkylamino, aryloxycarbonyl,
aryloxycarbonylalkoxy, carbamoyl, carbamate, carboxy, ¢cyano, dialkylamino, ester, halo,
heteroalkoxy, hydroxy or phosphate; or optionally R® and R’ together with the atoms to
which R’ and R’ are attached, form a cycloalkyl, substituted cycloalkyl, cycloheteroalkyl or
substituted cycloheteroalkyl ring which is optionally fused to an aryl, substituted aryl,
heteroaryl, substituted heteroaryl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl or
substituted cycloheteroalkyl ring; and
R® can be hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl,
heteroaryl, substituted heteroaryl, heteroarylalkyl, or substituted heteroarylalkyl.

[0088] The carbon with the * denotes a carbon capable of being optically active. The

compounds of the invention includes both R and S compounds, and mixture of both R and S
compounds.

[0089] In yet another aspect, the invention provides compounds of structural Formula

(IV),
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aryl al kyl, cycl oal kyl, substituted cycl oal kyl,

cycl ohet eroal kyl, substituted cycl oheteroal kyl,

het eroaryl, substituted heteroaryl, heteroarylal kyl,
substituted heteroaryl al kyl; preferably acyl,

WOWIPBHA2 al koxy, al koxycar bonyl, PCT/US2007/078682
al koxycar bonyl al koxy, al koxycar bonyl al kyl am no,

alkylanino aIkyIsquonyl aIkyIsuIblnyI alk§lthio,

| KOXY g7 3 -
ar yloalflﬂo;y{égr bonyl alyday P @ pace
aryl oxycar bonyl al kdy, b%h car bamat e, carboxy,
cyano, dial kyl am no, est & al o het er oal koxy,
hydroxy or phosphate; . R7 can be hydrogen, alkyl,
substituted al kyl, aryl substituted aryl, arylalkyl,

substi t IaIk , cycloalkyl, substituted
w ?%I%P&PE?/S 2in offet: er oal kyl, substituted

“S];e’)fgfte@h@tlgﬁ;a@al kyl, 15het eroar yI , Substituted
het er oar eteroaryl al kyl , substituted
Xcﬁ’et"’epo%r% VhereBr R Pa bk o lqwet alksdcy| ami no, al koxy,

R? &R0y 6RERD Ls@btﬁafém&@beaylsatdﬁaﬁé@a laryla lsubstltuted

al koxycar bony[ akl am no, kyl am no, %/
athlu‘WiéICSleﬁ‘]kBﬂWUbStﬁ'{lfR@,WCMaB(yl mlﬂ@terga{llw @pﬁmyed cycloheteroalkyl,

het@rE) ﬁ% ti%&:%@t%{b\é lﬂé% rylalkyl, substltuted heteroarylalkyl or optionally
0X rbonlalklamno Qxycar bonyl ,

ditbsyRS tBo mgeﬁabkwlythe atrbderppic] % RE arbBhen R, fsmretsgsigalkyl,
sub%t}f'tg{% éa@%}f yégaﬂkét&oalﬁyﬁ of Eubsﬁﬁteg’cya&hég& %‘9 Qh¥eh i 1?] or

or “phosphat e; or opti onal t oget
optwntxlly EuBmi tatoawyl, tsd)smmtetdtuerRSheaamhrR?S@s@matl haeﬂweldl chdeatkd,

subgt){m 68 c@%ﬂﬂz ec%?l%flet rH%IEﬂer 0511 Eﬁ}c‘&%ycloﬁé\fﬁ% g_%ﬁtrﬁéoal Kyl

oq:mtbednyéﬂogm, ﬁlkskedr stubstautedw]&iyl, subst i t ut ed ar yI
hetero

R DBt RY Py b PR AT A3l subsinea

aryRilldy$ tey tlodlied, apsltabét elaidyk v clohargoalianduBdiRBecarldheteroalkyl,

hydr n,. al kyl, suyhstitut al kyl. |, substituted
hetggbomt Sy ieroBitersn i k] b pgS iR
acy$d1lﬂﬂ;§6 iﬁﬂdékﬁdlﬂwﬁaﬂﬁiﬁﬂ! hlko@csﬂbem&ttg@@ahlkwygalﬁumm@mm?d

CyCl one ero ., Substit eteroary
bRk ARy Al Saeti e ahe: 1 BUETTal Ky
ary[a@&&%am&yﬁ&bb@ rz\r))omk(kkybﬁﬁonyléﬂm&ﬁlﬁ(s a@yl@y@fcmﬂn)ﬂ apabl e

of being gptically active. The conpounds of the
arytqweﬁtqnawlﬁomca@éec’blo%bwaéﬁn 82180 % RFH B iKY 3RO riStEr- iRl

het%alﬁ@:g}h h @ﬂﬂ orpRpHATBOHIERal Ly [TFABIRF B (%ﬁ%r RAOthB 8foms to

pect’, he i nvent’i on provi des conpoun of structural
whtr@lm anq Ryyform agyestaalkyl, ﬁul:@g’wtqgéygjoalliyl gyclofeteppalkyl orgubstituted

cyc \/ﬁ?: terJagf?ﬁﬁgatvﬁlcﬁ‘ 155&)@81%115/ fésea(t&ﬁ{‘ar? sifdstitred nyl et Roaryl,

Fower al can
sublstjtited dretaroanil, wytloakﬂbstosttwe dycde dlldwi,,cyelplwwmdlsbtl@t pubgtiteigd

kyl, substituted arylalkyl, cycloalkyl,
Cy‘%% etroa?{%h‘gé cycl oal | cyl, cycl ohet er oal kyI substituted

R’ candiediyétogemalkivy lsubsheteeratiart yhyl, sbbgited aye drylvét)égrsola&tiwtﬁ;d

TS E S P E DRSO IR ALI e et
hetadoaiyh sﬁ@tlﬂtﬂddhte%.rﬂﬂdatdﬁﬁrﬂalkw subtsmlml aetemtycbaalkylgybfgrably

Osubstit ed cI oa cl ohet er.oal k
a"yi’ti'ﬁgltﬁ’int‘l?t ékoey Ohé&t gt’%’é’l YRRV RAOEK 9 Xycarb"nyl“lkylammo
alkylamino, alkylsulfonyl, alkylsulfinyl, alkylthio, amino, arylalkoxy,

arylalkoxycarbonylalkoxy, arylalkoxycarbonylalkylamino, aryloxycarbonyl,
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optionally fused to an aw, substituted aryl,

heteroaryl, substituted heteroaryl, cycl oal kyl,
substituted cycl oal kyl, cycl oheteroal kyl or

substituted cycl oheteroal kyl ring; R4 can be hydrogen,
wWiokges/030H2 subst i t ut ed al kyl ; RS can be hydr oB&€nUS2007/078682
al kyl, substituted al kyl, amA substi tut ed aryI

tuted 15 L kyl
e I
hetﬁyﬂk@dyehﬁh'mad dry}hosphﬁb ;e oatigtally 80 bst R topeikr Imelheh@amyﬂ; to

whlﬁgi}'er éa | tlrta%%%f %%lbalscitnlﬁ & elg hegtﬁ{e éioaéﬂkylf ybloﬁecfgroé]kyl or
subgithied yﬁ‘c_ﬂtﬁH&Eﬂi‘(}dﬂéﬁl klﬂg( Yhica |1§<@Xﬁéﬁﬂrymyl It(abrka/r!ya Bibdtuted aryl,
i Sty an oL e i kot o
sub&wdeaby&mm%ammﬁh laky! am no, aryl oxycarbonyl,

20ar onycarbon | al koxy, carbanpyl, carbamate

R° gagybs g grogery akyl, Slthstawgla&m eyl sakgtigped 3rgh, arylalkyl, substituted
aryﬁﬁ%«? ngélbé‘i@w ubABEEIEQXElafy L ROGSIRARS iyl b Rtk PELRdh th¥tel%§1kyl,

her wthH the atons to
het¢regri, almwteé aterparyl é@manlakﬂdowbst@aw@dtemarylaﬂwl
cl oh [, * g
10050 o TR SRRt i ~HRAL § LhER SR TEEE By ol B The
confpuadsad tlyd investibe tmctudtdeﬂhEtaed B aempqundsys chd iyt of both R and S
Cmn%%géltuted cycl oal kyl, cycl oheteroal kyl or
SUBSTT t ut ed 250yc|oheteroalky| ring; R7 can be
[00B1]dr og8he ccahpquhds fuls inventioadiesdrioyd hereinican svbohie druhed of the

al k substltuted aryl al kyl , cycl oal kyl
ﬁﬂ@ﬁ%@fp?ﬁ% f%%@ﬁg cycl ohet er oal kyl , substit ut ed

cyicl oh e]oﬁip@@idk ysf the hﬁieﬁﬂicﬁlad’ay thavesddpsiaink %0@@1@@111@1{6@&6 ¥érotonin
heteroaﬁ% bi substi tuted heteroaryl al kyl ;
prefer& }‘mﬁ6$?%ﬂ%ﬁo al koxy, alkoxycarbonyl

alkoxy @@ﬁip@:ﬁﬁd's af &@Xﬂh,enﬁdd@aﬁmw dopiing |tdﬁﬂdp@ﬁ&ﬂ’(DAT)
30al kyl am no, al kyl sul f on al kyl sul finyl, I%/Ithlo

am no, naﬁeymaw%swansapwwéalww HBET (SE T) inhibitory
aryl al keypwgrg;bonyl al kyl am no, aryl oxycarbonyl,

| oxycar bonyl al koxy, carbanpyl, carbamate, carboxy
y%no Camapwis apforBng edheinyeriial gontpia pilessh PRekyirolysable bond

hydrox)ﬂla@EanmEQﬁﬂb@Htrﬁm&Edaﬂ%l%gﬁ%dﬂlﬁ ?ﬁt R/ toget her

with the atons to which forma
cykl oallky brimenytyestatolitea af eqpertovrdsiof Ithis tzlyent@né@%ehb&m_\;he non-

or SUb%f{ dEﬁ’er%Qet@ﬁLr%? He'c 8@5&%'@ ring which is

optlona to an Bstituted aryl,
5Het er dae ytlmais’ubmbotltscs erdgdndiemocﬁme)electmgwbiokagicyll properties of the

subst i

substlgute ﬁ %eroa §§+grlﬁm 5 mg%%H%éHERG)
hydr ogehgnmell & ;He noanrh slterdpetiticcoatdajthtionrfythe pasanb diugtiniplegna
aryl, arylal substituted aryl al kyl, cycloal kyl.

Subst i FOEF EpensR” hepEraRey Bhu ke Gut Br g ten
cycl oh ﬂte&foﬁﬁélkh{érapeh@d enoatption SUBSpdréi bedpRt BERAS Attivity at

hetero IaléirnB or. sub tltuted heteroaryl al kyl . 10
[0090] ¢ %‘ﬁsﬁ?\?sf’weilhe * denotes a carbon capabl e

ofg. bei M@npphids Ak I iBehiiore as THLasGROROMBSIRcsIhertd¥edo not cause
i nvention includes both R and S conmpounds, and m xture

of bot Fetabakigy rgg-@g}gﬁ@t@mgon (DDI) when co-administered with other drugs;
7. Compounds of the invention, ag well as metabolites thereof, do not clevate liver

function test (LFT) values when administered alone;
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[ 0091] The conpounds of this invention described herein
can have one or nore of the follow ng characteristics

or properties: 151. Conpounds of the invention can have
dopam ne, norepi nephrine and serotonin reuptake
VRRNSBH#Y properties; 2. Conpounds of the i nRASAPI27/078682
can have dopam ne transporter (DAT), norepinephrine

t rsansp@igl%ioawﬁﬁmﬂmé QiMsAs &Jnelet%wm%al(aﬁﬁﬂamon

i nhibitory properties; 203.Conpounds according to the
i nvent kgng ganerd mhamacplogical asl éornylénﬂ@my sawpverKeheprnegnds,

can be [
o el AN A Y B 6 BORTE S
|nventﬂmhmpémm$cgmﬁmbmﬂmh@ﬂmbﬁebwpdkwﬂwevwﬁmmbol|sn1of
e comnpound
100081 o TR P BB AR R RS Poph BRBLI By
twotirmghre bifthe al@ive h:k&nﬁﬁedmhgﬂactgmdnilceon pmpdomas oDYhermmbliodinbentstrovide

the |Kr, ERG ann th ti
o iR T T 5P R T UL TR A PR p
chaﬁﬁft@@ﬂiﬁrs]rmthah@tﬁerﬁnbbmﬁleﬁe taRohipbwdes st cmpcatnohgﬂxsteof ihwe any
nes er than e nor t eutjc ti
A A R R e SO
prefehdd B@bodiSe BisionPehinds 30 fhe GoRROIN S e B cibtehhMendticOsy

as well as the netabolites thereof, do not cause
Propgtigthol i ¢ drug- drug interaction (DDI) when

[009%- ad mPFEféEIﬁ{r Qfk Wirhdty al@blitdi Rs mze@ep&ﬁﬁmdpfregm%ss of
el

i nventi on, as netabolites thereof, do no
the éleéﬁyfarthwlplpglé%l propseies ahthe é%r@nt(dwgﬂla‘@alea'&blﬁﬁ@fbﬂory activity at

@ﬁ{@ﬁﬁf&g h%ﬂleﬁ&t%ﬁnal tﬁéQp%&Q%Qé’eﬁ%%P%f SARR% D468 other

oaval | abi | onpounds is consi st ent
woigistthe eanagntigtion of the maﬁa Qjﬁe m@fer?@bslts ahlgapt fve times higher than the

norg‘l%ﬁn%%ﬁ%lng gb gllm’a(ﬁoﬁlgg {hg %J&t%%hﬂ@?@lgfﬂ%%\ggﬁﬁyty %ﬂgee IKr channel is
obsayndl. rﬂrdblebledthu sqmgntalnyn dethe metapolgy sstag easthent tipesdighsethan the
nor&%pf%gl% Dutid @gnc&%pzﬁlog {' I%Q gregtl c%&%oﬁr%vb%ko% Q&ﬁf[& attthgrﬁ{r channel is
observed.

[0094] Compounds according to the invention are primarily metabolized by
endogenous hydrolytic enzymes via hydrolysable bonds engineered into their structures. The
primary metabolites resulting from this metabolic pathway are water soluble and do not have,
or show a reduced incidence of, DDI when administered with other medications (drugs).
Non-limiting examples of hydrolysable bonds that can be incorporated into compounds
according to the invention include amide, ester, carbonate, phosphate, sulfate, urea, urethane,
glycoside, or other bonds that can be cleaved by hydrolases.

[0095] Additional modifications of the compounds disclosed herein can readily be
made by those skilled in the art. Thus, analogs and salts of the exemplified compounds are
within the scope of the subject invention. With knowledge of the compounds of the subject
invention skilled chemists can use known procedures to synthesize these compounds from
available substrates. As used in this application, the term “analogs” refers to compounds
which are substantially the same as another compound but which may have been modified
by, for example, adding additional side groups. The term “analogs™ as used in this

application also may refer to compounds which are substantially the same as another
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5 [0092]1In some enbodi nents, the subject invention

provi des conmpounds having any two or nore of the above

identified characteristics or properties. Qher

enbodi nents provide for conmpounds having at |east any

WPonr2ees/034147or e of the above identified properPCEES007/078682

characteristics. In another enbodiment, the conpounds,

t IS a mhi, nat i on of four

corftg R A R B o PP A TR e €
cmnnmombrtles In a 10 preferred enbodi nent t he conpounds

th t t.ch t t
1003 1oper A PRSI SSSRP SrEFERFF S S g T Rl ise g Frpeunds
and@:f)mwﬁmn’s\cembhsr@g the ﬁmptnﬁas The @araeHdeﬁmieﬁaehh €rms of the

el ec hysrol i cal of the parent drug,
compoyRds rPg qlarﬁwrtl PIS R 5‘@% Retirare pye a&f)ﬂ%é% Ry enpiporgsyic
exc§§3ﬁm@6ﬂheﬁ£/oxﬂ@ rtlretiR’tfmrsamhht doBpe UG AR uBdtARABy Bfe iR the “S”
ﬁmy%é% in plasma. In other 15words, the concentration of

hesomrsundsandaes Sratn gnqnbioneriq exgess of the ST fomps Conversely,
g b GReST tﬁék%ﬁlpbﬁﬁdsf&%ﬁ%aﬁtﬁﬁ{r AREHE R GRANGE M BlpBihdRfind are,

t he parent conpound before activity at the IKr channe
thug, &n erigaemper, expese peihe HRY formp dn eamerebndiragnt ofithe fnvention, the
isoldel Qt%ltlb @1‘1& S 0u£(?saa§é attlga@t atb'oﬁlﬁﬁ 86‘%%%{ mInt&ﬂQ e)Ictégs Ina

nor nal erapeuti c concentration of e parent
prefsongp etuh@ﬂlmelﬁotrhe ceropdunily are & at ddast abtt %%enmamiomeslc excess. In a
mo%ﬁ)\%eg‘g%gg eﬁrﬂgo(ragl[le%? %@a%f&otyﬂ%is%m ag l%asg %(glt 59’/ gnaenrt] 8m§nc €XCess.
In aln}edcmﬂnyta prrefe@mﬂmdnnmt hbﬁhoﬂlp;bﬁﬁblae: 1b(ankd$st elm:gnt peer ed

heir structures. Th rimary netabolites
enapeir Ry PN e Rrd BE R e e PR PR AL Byt fast 99% or
greged thidl ®%aathndomerid exoesge, or show a reduced incidence
of, DDI when adm ni stered with other nedications
(drugs). Non-limting exanpl es of hydrol ysabl e bonds
4.3 ShiathesiadT tReCoRERRROsALERvEdod conpounds 25according to

the invention I nclude am de, ester, carbonate,
[00%f]0s ph 4he corappunds of the jpusntion pay hendiaineg Madae paghetip methods

illu@taReArin Bemass i hat TEAR oP&ilE &ﬁé’@tgwhyaﬂiwééfa% tﬁﬁ%ﬁ)referred synthetic
0095] Addi tional nodifications of the compounds

routgite geggmgowds af the dusntananil|consis ofeiinehipg ot iRepsporalitly sod
morerres b %yé}&atllcyﬁl%?iam%%@ﬁﬁnﬁ&g (5.8l samfana gﬁ/g 80RI b6k

onpounds are within the scope of

havre howriepasibed W thipatk frwhee?crg@em oftcbreloelbwp@ﬁmﬁgumﬁ anglegs (see, e.g.
MaBd8i RCf 239 i BVER thﬁ% s3Kioh 4,946 ! h&'@t S %ntgf’a@?éﬁ%ﬁxﬁﬂf%%bn

procedures to synthé§i'ze t’hese
Pul:z!wardné‘{ﬂ éV G QB@W%@% SepenayrkedC |H1 et hil .SnteppiidnrebAp@ivatidnthe

Pubtlslg%smtné\?q (ﬁ %5/ 0?% 31y ai?‘é?’t S ?EO Erﬂgmatmndlc /Q]%‘pgr c%th[n P\}\'}th)hcaﬁlon No.

s another ¢o
WO]M/%ﬁaO,eJ ebfsanT rioei 4li, ﬁrﬂerbg/r;onﬁlo!tppexamnlmbhcaddm Ng. WO 02/060424;

s & T e L S SE M) P b 0 6oL BT

kno?ﬂhhﬁﬁ tienirt fat dyyithickiging ayatodis/asadhames JhidhanPrudit; d2tdssible to the
kﬂﬁ%ich haye %ﬁonic.or | ecul ar substitution at certain
SKI SIS ﬂ?éet‘éﬁ)ﬁtﬁaé 2 P09 &erepd aWuBreEte't InAspitabisrpr
canfbe r}i‘éj‘y@feg B ktat RBed RoRaaRE [REBI, Crbdnkt hiS OPRkRHve Groups in

CcoO
Orgamrg%ynthems (Wiley , 4" ed., 2006); Harrison et al “Compendium of Synthetic
Organic Methods,” vols. 1-8 (John Wiley and Sons, 1971-1996); “Beilstein Handbook of
Organic Chemistry, Frankfurt, Germany; Feiser et al, “Reagents for Organic Synthesis,”
Volumes 1-45, Karger, 1991; March , Advanced Organic Chemistry,” Wiley Interscience, 4
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and conpositions conprising the conpounds. The
i sol ated enantioneric forns of the 5conpounds of the
|nvent|on are substantially free from one anot her

(i.e., in enantiomeric excess). In other words, the
WER2008934H#2 of the conpounds are substanti al | y"?"i”é?é“‘r’f“mz
the "S" forns of the conpounds and are, thus, in

ed. qg@i_mLaﬂﬁﬁF Cgmﬁl%ﬁéﬁﬁre WredohteTransforb 668, \@ﬂ@;ﬂ?@ﬁﬂ’%ksheﬁ 2nd

forms of onpounds_are substanti ally free of "R'
ed. f@??rd’a@#eﬁph @nemlmv@dm @5Reaggnty fas, mﬁﬁuﬁssmﬂi?s’éﬁdﬁlﬁl} Bivgy prd
Sor§XERYS 1845 )t he "R' fornms. In one enbodi nent of the
[ nveni’l on, the 10 isol ated enanti oneric conmpounds are
[0098] | eadtcatiogly, startigDostenanticishirirecpastpemmponndseof the invention

de{l)tgrn?edbﬂg /tfe%??ée%%erglﬁg angﬂ.%?ﬁu&q:ﬁn B Eref)a%oéﬁy ngg%{own

o enant i omeric e
synthtiont thods Otltehmethodmbumd syrethasisi off caﬂodlled{lsethﬂbmum &59tbed

t N
e G AR T e PR SBrBbeD vt Ll p G i view
oftmmrérmmrbﬁd@b@es@andlnmyaaemsd topyehaiz et @ripodidyeifithe

iy HLREHRS 12,40, SL | 950, 899 0 AT 1 IR e

thaCeymatdsvef the I nvention [0097] The conpounds of the
nvention can be obtaj ned via {he syn s’“ﬁ: r{et(ﬁﬁ)@é .
[0099]) ust Fmpnecendralapatindder synihesis ehgpeupopdsof Fpmyise (OREV 1St
desWiblel iRBEHeRE1aAR aﬁﬂ}@na@e Rbafeed sibn ?Maét&ﬁﬂl&(lm réqtdduitho
t he compounds of the invention w conS| st of

dlb@moa@hm{é) BrapPIRRGHP S B (gt s - cliqxaue, DYIF, DMSO) at a
tem%&%ﬁ?ﬁ%t&é%%taﬁé’ W@ﬁﬁ dfsa{abi: emrgeﬁgo &hd 75 (d‘ fn)the ﬁrleie'nle ofa

ever a been describ
basafd.g.fsaH, tK(éH)sty rgm@sclsalbﬂnmylc I(BaTlh@ctyn?@talﬂiylnamercemanmdé g

useé?qs%%T% coEanloPmﬁ;rEQ using'a tftncfemlad}n%'ly {eld%&aﬁgp n%% od. The t?l%lcal
proBudiote inadlves mhd\leactlw)oﬂ@ﬂtﬂoﬁ%m Fith Se ramram&k@Gn@ard-rea@nt
(ng\lég%% é_g@%r n%{/ aﬁ%lgar'g%?ate% veInP@: 2%@%}? l olu nej\lq a tc\a%%erawre

erna ona

t‘ﬁ@@' HAtoon fRublol Balbi@NTRNG. théﬂ@o@ﬁig&fﬂﬂéﬁ is shijeutsd to reduction
et al I nt er nat i onal l'ication Publ i cati.
Wltmt a8y UmEmc?ﬁé;quélplg;g reyt u01 s aggnt Like so iym Qe %q)q:ccordlng toa

star%f&r&nmﬁnﬁhéd, prd@36re (?e%%ff@@&?a]) J. @dﬁ@lsoHEPé}Ei@Srra{sel 1996,

known in the art for synthesizin
2583y BAHP pyadtes thy Ffa*ﬁasm@mgmpleﬂkﬁw@ﬂw@gam () ddg gmiogrgup in
corhfduhfi& ccalﬁ'blelaﬁ’(?la?eﬁtcfu%&ﬂr usﬂéeapﬁt% ﬁatErQlkﬁltHaﬁgesa)trts&gJ@ﬁﬁil By

spacers t heredf are commerci al avai l |l e or Ocan be
redmterp alehtipymehodiisingtsteadpd @@@m@swqﬂs@@v@ igythe attieprevide

con@i/oun%s (Pﬁ)oirfw&oq %%%rd&:?laér %b%ﬁﬁrh'cﬁi can be coutpledlto a

Harri son
cortiiSmng &1 dsingstefidagl/pephide ¢®p®ggraﬁge@tsm B8 gsor D ofoldowad tgr

I'Gdl(l?ll’l he \(/:\cy)rlree ig%tﬁﬁ]rl% %?Hes (’9) Jﬂf( glg %?Qd’uggg E%én? }ﬁ%:ﬁ;lrmqg@&%'&ndard

gani C ser et
redadtion’ c%h@rﬁr&ha&llfkmnwﬂrgﬂhm bt Symtosed{19) t‘,an\lfal furthees atkylged using

app{;@aqrrg%re"llf# E?Q@d&s %gégreéﬁnﬁedg v%;%ﬁgalg{)%% Iafl:é: ; %ﬁ%ﬁg}{,%ygdine,
ces?ﬂ@&lr@ﬁétkﬂﬁr%ﬂ' HIRRADONAINBES82 ed., 1992; Larock
[00@;6@:1? S ﬁlg ngo%lle\é E{:)n%a %E:Ith%d gras?zrslt esmrraftcompounds \é\% {:or}/nu}ég_b (IV) can

be prepared from cycloalkylmethylamines (6) as described in Scheme 2. Compound (6) can
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ed., 1999; Paquette, "Encycl opedia of Reagents for
Organic Synthesis,” John Wley and Sons, 1st ed.,

1995). [0098] Accordingly, starting materials useful

for preparing conmpounds of the invention 5 and
Wix2008M3¢li42t es t hereof are commerci al |y avai | a01/852007/078682
can be prepared by well-known synthetic nethods. O her

nt hesi s . of C¥
be BEGEPPRL WP fpeh RPN« B AR RN v
conditiohs tyell keaveli inyhearpiapesitidet the tdresidating egicladlkyimathylamine (14).
SCVIeﬁlof the references provi ded above and may be used
ynt hesi ze the conmpounds of the invention.

gecordingly, ]{be#?et hods presented in tReygchemes
at

h 'n are il Ve rat 10 than conprehensi ve.

[ | | p=Qne genetal ngs h éﬁ hesi s” of conpounds
0 orfrul ae (E%-§}¥% i's desfri i n Schene An

§pp1r opriate sUB%PEted phnyl

reacted with di bromoal kane (2) in approfr'P%te

toni t ri%%T ﬁ) i's
ol vent
(e.g., ether, THE, dioxane, DMF, HVESO at a
tenperature between 10 and 100 C., preferably between

& ﬁx%ﬁ Si}h R resence of a 15hage (e.g., NaH,]
C£§ 0 gl ve cyclt i

il Rg§liu4;—use t
andém Gribgnar d- re

copﬁp@@m& (6) U_Swng .
~“The typi cal cedure invol yestt he action] of
conpound (3) with an gppropriate Gignard reagent (Rl
| MyBr) in presencgspbmpind@ppropri ate sol venf (e.g.,
£ther, THE, toluene) at a tenperature between 0 and 90
r Autg 24 hours. THE) {he resulting adduct is

dj ee ed|it o redaetinon 205wt h it any WOT §§Ugoisy,
oceduries RSirmg—rederci n Leg sodi um

dﬁrd or qp%p elzlatbllshed

er ki n

procedlire (see, Jeffery et afn
Trans” 1, 1996, 2583-2589) tolproduce the

c et @@Bﬁﬂ i ng cycl oal kyl metdpyydngmine (6). The ami no
group in conmpounds 6 can be alkylatedRﬁr ectly using
appropriate al kyl halides or sequential 'duct i ve

knomh Eh?;b% art to provide 25 conpounes (
net hod,” ah aﬁbroprlate carboxylic acid can Yencoupl ed
to a conpound (6) using standard peptide coupling
reagents |like DCC or DIC foll owed by redB&icgpotiie
corresponding amde (9) wth using a reduci ng agent
| i ke borane under standard reduction conditions well
known in the art. Conpound (10) can be further
Sc alkélated usi ng appropriate alkyl halides in the
ence of a suitable base (e.g., TEA DIEA,
pyri di ne, 30cesi um cardonat e) under standard
Ri¥condi tions. [001 nokker general method for

? heBi's of co s & Fornup
Ul

from cycl oal kyl met hyl arg |
appr ety (13) under

2. Conpound—{6—ean er
ki ate spacessesdkityi Nng a Sof t -

stanqprd al kyl ating conditions well nown in the art

RO)-RhHVh@e the correspondi ng cyclqﬁé Inethylan1ne

(14). Schere 1

L=Cl,Br1
n=0,1,2,3,4,0r5 =spacer

X=0,NH
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9 (RS)-compounds R OH = Met hanol, ethanol, isopropanol

L=d, Br, | n=0, 1, 2, 3, 4, or 510

(RS) - conpounds 12 (RS)-conpounds Schene 2 6

é(ggos@eg N gug SZC (:r = C 1 482 RS% _ 2 o;'pco)h né s 2 Bﬁcfmszggwﬁ?sasz
[00101] Another getieral method for synthesis of compounds of Formulae (£)-(IV)
begins with an appropriate cycloalkylnitrile (3) in a stepwise fashion as illustrated in Scheme
3. Here reaction of compound (3) with an appropriate Grignard reagent (15) carrying a
masked functional group like protected hydroxyl moiety followed by in situ reduction of the
corresponding imine (16) using sodium borohydride as described above for the synthesis of
compound (6) in Scheme 1 affords the corresponding cycloalkylmethylamine (17). A number
of Grignard reagents having masked functional or pro-functional groups can be used in this
reaction and most preferred functional groups is hydroxy (OH). Several Grignard reagents
carrying masked functional group are commercially available and they can also be prepared
by methods well known to the skilled artisan. Then, protection of amine moiety with a global
protecting group, benzyloxycarbonyl (Cbz) group by treating with a commercially available
reagent benzylchloroformate followed by deprotection of tert-butyldimethylsilane (TBS)
protecting group under standard conditions affords the corresponding N-benzyloxycarbonyl
(N-Cbz) protected cycloalkylmethylamine (18). Compound (18) upon subjected to oxidation
using pyridinium chlorochromate (PCC) or any other standard oxidizing agents to provide
carboxylic acid which after reacting with an appropriate alcohol (R**OH) or amine (R''NH,)
affords the corresponding carboxylic acid ester or amide derivative of N-Cbz protected
cycloalkylmethylamine (22). Deprotection of Cbz protecting group with palladium on
activated carbon in hydrogen atmosphere affords compound (23). The amino moiety of
cycloalkylmethylamine (23) can be further derivatized using alkyl halides (R'°L) under
standard reaction conditions well known in the art of as described for the compounds (12)
and (14) in Scheme 1 and 2, respectively.
[00102] Another general method for synthesis of compounds of Formulae (I)-(IV)
begins with an appropriate cycloalkylnitrile (3) in a stepwise fashion as illustrated in Scheme
4. Here reaction of compound (3) with an appropriate Grignard reagent (25) carrying a
masked aldehyde group followed by in situ reduction of the corresponding imine (26) using
sodium borohydride as described above for the synthesis of compounds (6) and (17) in
Scheme 1 and 3, respectively, affords the corresponding cycloalkylmethylamine (27). A
number of Grignard reagents having masked aldehyde functional group can be used in this
reaction and most preferred ones are 5- and 6-member cyclic acetals. Several Grignard
reagents carrying masked functional group are commercially available and they can also be
prepared by methods well known to the skilled artisan. Then, protection of amino moiety in
with a global protecting group, benzyloxycarbonyl group by treating with a commercially

available reagent benzylchloroformate followed by acid catalyzed cleavage of cyclic acetal
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WD 2008/ 034142PCT/ US2007/ 078682 [ 00101] Anot her

gen-eral nethod for synthesis of conpounds of Fornul ae
(1)-(I'V) begins with an appropriate cycloalkylnitrile
(3) in a stepwise fashion as illustrated in Schene 3.
Weraosfogdd: i on of conmpound (3) with an appr opPGHUR007/678682
Gignard reagent (15) carrying a masked functi onal

pro@betifrd i B RhAGH R H: Ao ﬁ%‘n ghxs&{)e&mgmfg)}mwed
cyt:b@ﬁtyimmtltmmmhy (09). dengeuab& 8y m@adulabmcbtofomdatdxs.lsmg pyndmlum
chlor ?1rroensl%8 ﬁPa(%r?gor ar% ?tﬂ sf(a%?%,rg Ol )r}lszmrr]%ea%gnt% T%frgﬁ(ri%%ar%oxyhc ?01d (30)
whﬂ a@ﬁaeadtm@aglemt @pt’@namgtldmasll(ﬁ&oﬂ{;mﬁmm &R "*NH,) affords the

ro-funct i s can, be .used |s reacti on and

corRRp AR ErLIPYE PR BTG RBURE oS B D)
cycloeNemadthy@rhigo ey répa@relyswhiak it REuARS kel freatb ounds
e commercial]ly available and they can al so

23 %‘P@ﬁéﬁgli‘“ﬁecb?sﬁé?%ﬁs wel | known to the skilled

artisan. Then, tion o amno ypj ety with a
Ralsbal protBé%ﬁl r op®S beh®y yon;ﬂTBfE z) group

ﬂreaL ng witsh a conmer ci II[ 8 | e repgent
dexf ot 661 on| of
ect| ng group under
standard conditions affords the correspondlng

N-behzyl oxycar bonyl (N-Cbz) pr ot ec}ed

cycl oal kyl net hyl am ne (18). ConpoundiagH,8xompon
subj ected to oxidation 15 using pyyidinium
chl orochromate (PCC) or any ot her standard oxi di zi ng
% H a@%B&r reacting

rlage
v . proprlaLLal_c_QhQL ( RL Lpr am ne (RL4NH2)
af flar ts espeadingd car bory1 ¢ aai, d ester or
RAM ¢E5 dir i 9at | ofcledNesQFOTRE OtheCt

cycliad kyl met hy#ami ne (22). Deprotection of Cbz
protegging group with palladiumonactivated carbon in
hydr ogen at nosphere affords conmpound (23). The am no
r%‘idaéfﬂz‘P@F Fycl oal kyl net hyl ami ne (23) can be further
derivatized using al kyl halides (RL3L) under standard
reaction onditi ogos%yvelolEI known in_thdjart of as
ndescri r the,c ndgw(12)C enpC2Ay in Schenme 1
* GS%gCtIV Zm . ener aI nmet hod for

[}i i 3 of. _cagpoyndspRf Foywakaes (1Y eg| ns
. dbro te cycloalieyl n{tril e (3)
ihse fashi as illustrated'‘¥m Schene 4 Her e

reacti on of conpound (3) with an,appropriate Gignard
reage?ﬂ (25) carrying a masked a}dehyde group foll owed

by in situ reduction of the corredgféfdi ng i m ne (26)
usi ng SOdI wn bor ohydri de as descyi bed (above for the

5] clqrrpounds (6) and (1 Scherme 1 and 3,
r egpec | yX afforgsRI; he c® 1\ ngXR"

c 12l K t hyl ninber of Gignard

r e g ‘» Favi ng maskednal deh nctd,onal group can

b® use 4n this 30 reaction &nd st preferred ones
are 5- and 6- menber cyclic acetals. Several Gignard
reagents carr i ng masked functional group are
c‘ﬁ?ﬁ%é@i%’f“?’l ‘f“Vmia/\?%\?f"Paa%l eand they can al so be prepared
by rrmi;hmds; el known =hEﬂcesk| [l ed artisan. Then,

pr oteetfon of amno noiety in with a gl obal prot ecti ng
group, benzyl oxycarbonyl group by treating with a
comerci ally avail abl e reagent benzyl chl or of or mat e
foll owed by acid catal yzed cl eavage of cyclic acetal
27 protecting group under Zt andard conditions affords
the correspondi ng N-Cbz protected

cycl oal kyl net hyl am ne (29). Conpound (29) upon

subj ected to oxidation using pyridinium chl orochronmate
(PCC) or any other standard oxidizing agents to

provi de carboxylic acid (30) which after reacting with



5correspondi ng carboxylic acid ester or amde
derivative of N-Cbz protected cycl oal kyl net hyl am ne
(22), respectively, which can be further converted in
to conmpounds 23 and 24 as illustrated in Schene 3.
WOLP804 4 Hat i on PCC or PDC R OH = Met hanol , B{HE817/078682
i sopropanol L=dC, br, I n=0, 1, 2, 3, 4, or 5 X= 0,
NH - spacer WD 2008/ 034142PCT/ US2007/ 078682 Schene 4
29 R OH = Met hanol, ethanol, isopropanol m= 1,2 n =0,
Schemed 3 4, or 5 = spacer 30 las described in Scheme 3
22, 23, and 24 5[00103]Anob r general met hod bm$
, l

S nth si s of compounds Ebr pll_ae
B

25

Et,0 or THF or toluene

BnOC(O)Cl

base/solvent

Acid-catalyzed hydrolysis
of cyclic acetal moiety

29 30
R'QH = Methanol, ethanol, isopropanol l as described in Scheme 3
m=1,2
n=0,1,2,3,40r3

= spacer 22,23, and 24

[00103] Another general method for synthesis of compounds of Formulae (I)-(IV) is
described in Scheme 5, where cycloalkylmethylamines carrying appropriate substituents
having esterase cleavable group such as carboxylic acid esters and amides are synthesized. In
a typical example, a reaction of phenylacetonitrile (3) and appropriate halide (31) carrying
protected hydroxyl group in the presence of a base (¢.g., potassium carbonate, cesium
carbonate) in a solvent (e.g., acetone, DMF) at a temperature between ambient and 125 °C,
preferably between 25 °C and 95 °C provides the expected compound (32). The
cycloalkylmethylamines (37) and (38) carrying a soft-moiety can be prepared from

29



descri bed in Schenme 5, where cycl oal kyl net hyl am nes

carrying appropriate substituents having esterase

cl eavabl e group such as carboxylic acid esters and

am des are synthesized. In a typical exanple, a

WO BH4df phenyl acetonitrile (3) and appr oBET/EBW07/078682

hal i de (31) carrying protected hydroxyl group in the

I > m
co R T el b IAAR I i RRLA SR ATRE RLRPRGY G bhY
methedséeseribed en Babemeshtoaivhi ent and 125 C, preferably
Sd%g%@een 25 C and 95 C provides the expected conpound
The cycl oal kyl net hyl anmi nes (37) and (38)

carrying a soft e prepared from WO
200§£034142PCT/ L’%ﬁﬁg conpound éSZ) '

sHBnpy asfi on_as 1 | ust raedgi hd al so
by he met hogs,deseri bed in Sch
Sch&ne 433 1. 13n0C(0) 0/ base/ sol vent 2me Act

catal yzed cl eavage of OIBS R OH = Mt hangj , et
i sopropdr®m L = A, Br, |= spacer n =0,
5 X =0, NH W 2008/ 034142PCT/ US2007/ 078 Q%E

nol,

13a.se catal yzed (ngaw

NaBH
TBso; L5 4——3—L TBSO/ I v

NH ' 7’ NMgBr
R? 2 R'OH R g
o n
34 33

1. BnOC(O)CVbase/solvent
2. Acid catalyzed cleavage of OTBS

HO I RH 0 1.PCCorPDC
™~
R? /\© 2. R™0! or RN, j

DCC or DIC

35

R O
RHL o Rll
NE, —» RNX ";’ 5% | R
base/solvent RO
n
38

R'OH = Methanol, ethanol, isopropanol
L=Cl,BrI = gpacer

n=0,1,2,3,40r5
X=0,NH

30



TBSO -- _, R11 Ocl eavage of OTBS HO HO 1, 7%\ 1 LCe. g.

NaOH MeOH Hor || DVBQ H20, heat 5[ 00104] Anot her

general nethod for synthesis of conpounds of Formul ae

(1)-(1V) is described in Scheme 6, where

WPROBABKYE net hyl ani nes carryi ng appropri at e PCT/US2007/078682

substituents having term nal ester or am de groups are

synthesi zed. In a typical exanple, a reaction of

phenyl acetonitrile (3, RL = OH)-carrying a phenolic CH
Schepiedty is protected with an appropriate protecting

group like tert-butyldi yl (TBS) e under
ard reacti_on cond|{n|fa %y\t cépl%gp

o |ligi ve_t he ound 39
np 395" P€act ed wi ropriaté Grignard
Qul? 2s descr¥ be

or t nt hesi s of
cBhpo 6 in ﬁé‘l to afford ?:orrp%ﬁnd %4 [ The

cycl oal k{I met hyl am nes (45) an@ (46)carrying a
sof3t 1(,ml ﬁ#y can be prepared from conpound (41) ¥n a
stépwi se tashion as illustrated in and al s

by h t hods d
sCﬁﬁﬁféim G RGEE cﬁﬁ%%%ﬁ B ”E\4
d : Rl | t

2

5

Rr?

n

41 40

l BuQC{O)Cl/base/solvent

Base catalyzed
cleavage of OTBS HO—Z RH 0O
e.g. NaOH/MeOH L I
A - / N 0/\©
0/\@ N
or
DMSO/H,0, heat a
43

42 0

RL%X L base/solvent

H,/Pd-C

solvent

R2

base/solvent

R'OH = Methanol, ethanol, isopropanol
L=Cl, Bl

n=90,1,2,3,4,0r5
TBS = tert-Butytdimethylsilyl = spacer
O, NH

5

[00104] Another general method for synthesis of compounds of Formulae (1)-(1V) is
described in Scheme 6, where cycloalkylmethylamines carrying appropriate substituents

having terminal ester or amide groups are synthesized. In a typical example, a reaction of

31



d: Rl = benzyloxy e: Rl =4-nethoxybenzyl oxy 54a: n =

1; RI0= d; R12 = ethyl b: n=3. Ro =0; Rt2= ethyl c:

n =3, R = d; RL2 = isopropyl d: n =3, RIO = d; Rl2
= isobutyl e: n =3, R1I0= d; R12 =benzyl f: n =4, R
WOQhes/RfI22>- et hyl [00105]1n one net hod sel ecrerius2007/078682
cycl obut aneal kyl am nes corrpri sing Fornul a (IV) vvere

one BRI 3 SosohE ol SRRTR i pea BBy
appﬂqp&atélpbmtecrmglgnn@nﬁe ¢e¢tgbuty1mnm1hzysdybmaso gxtoﬁp\ Dyt Gtﬁmﬁaﬁhreaction
e b B B oy PR ST o] S e
reag@ich cRI' KB ﬁsrdeb@lbé@ém‘ﬂtﬂésgﬁthés‘i@df c\ﬂmp&mdéfﬁﬁ Sgﬁ)dme 1 to;fford
synt S||ngc ounds usi ng a tandem Gi gnar d-
5 Corrﬂ%“%g s&ﬂ%ﬁ#@z@}w Zf‘?%‘é*z(%@é‘@i%{l% B?Pfﬁ%'f?ﬁ%ca%e
preﬁ@&?ﬁ‘dnﬁ @metfhnﬂ |'0431 )G RS isERbNOad iNhsta NS SHeme gfand also by
ycl oal k amnes and illustrated in Schene 1.

USHIBHB@% ég‘ﬁﬁ@lhﬁd“hs‘@@%%h%‘b 52 was al |l cyl at ed
directly using appropriate alkyl halides carrying a
term nal ester noiety using cesiumcarbonate in a

Schgwedr aprotic solvent DMF at roomtenperature to 60 C
to afford the 5 corresponding Nallcylated ounds

he pr eserﬁcmlhﬂabt moni um P de|in the

) ncrgase the ield of 54
célerate the conpref Mg '

. on to
a gr eat ext ent NaIBCHene 8

Et,0, THF,
47a-d 49a-d or toluene

O
B R12
rwj\ol RIS RY
53 D NaBH,

e — NMgBr

NH,
EtOH or
Cs,CO,/TBAYDME iso-ProH

52a-d 51a-d
(R S)-compounds

54
(R S)-compounds ~ Examples:
47-52a: R10=_I 54a: n=1; R19=Cl; R12 = gthyl

b: R10=QH : n=3,R10=Cl; RI2 = ethyl
¢ R19 = fers-butyldimethylsilyloxy : n=3,R10=CL; R =isopropyl
d: R10=benzyloxy : n=3,R10=Cl; R12 = isobutyl
¢; R19 =4-methoxybenzyloxy : 1=3,RI9=Cl; R =benzyl

: n=4,RY=(); RZ=ethyl

.- e o

10

[00105] In one method selected cyclobutanealkylamines comprising Formula (IV) were

prepared as described in Scheme 7. An appropriate substituted phenylacetonitrile (47) was

reacted with 1,3-dibromopropane (48) in anhydrous tetrahydrofuran at ice-bath temperature
15  toroom temperafure to give the corresponding cycloalkylnitrile (49). The cycloalkylnitrile

compounds (49) were used for synthesizing compounds (52) using a tandem Grignard-
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[00106] Ot her nmet hods for synthesis of cycloal kyl am nes
conprising Formula (1) and (IV) were prepared as
described in Scheme 8. The cycl oal kyl am ne carrying a
term nal carboxylic acid ester noiety 54a was lpre ar ed
WO 2084341#3g et hyl gl yoxyl ate under reductive'C1/US2007/078682
15al kyl ati on conditions using sodi um

redﬁ&ib?ﬁﬁihgﬁ yhaLsoledid B8 gBford| SRMEIIS: FABBis ofThE
cycl oal kyl am ne carrytl ng a term nal carboxylic ester

cyclopikptnyetimiramingsang ilbyastedinrScbeme hehe peinoARYH ArpHEOW 52 Was
alkidjed Bi&h ﬁgiﬁé?ip&)?cngQSa Rl &n?%%r@mﬁnalg{@r HOER ARG
yre Wth

was prepa ctive alKylration of 52a
cesinanaeodath tokepalarcierotis selmeta DMIE girrdo itorrsrature ot Grioaffgrd the

whi ch. rther al kyl at wi th 5-bronoval erate L
cori SR o R SRS P O st BT Lo e [
the eAtHESHIRTEH Wk folidd kipreasotp §ithdo 58 .and hivo banleydte the oarppletion

i n coppound 58 was cl eaved of f under standard
of thy PSR LT §SHEXEBhdi t i ons using pal | adi um on acti vat ed
SchemklRon i n presence of hydrogen at nosphere and few

drops of hydrochloric acid in ethyl acetate as sol vent

to give the correspondi ng am ne 54e. Schene 9 547d
[00107] The synthesis of building blocks [47 is
illustrated in Scheme @and- Chlrer acetonitrile
47a) | 0 i_Lally availgble wag purcphased from

Fdrfi ch” The conpoumdsadzb-d wer &P ar?/oﬁf’rém/

4- hydroxypﬂenyl acetonitrile (59). The/conpaund 47b was
prepared try al kylating 59 with benzyl, brom de using
pot assi um car bonate as base in,10 DMF as solvent in
good yi@ld. Simlarlw_ the conpound 47c was

synt hesl zeq byN&#ky| at ] t 1 BuLi/THE
&a7et Hox zal—dE’rTg?de i hegoqQe~yigel d_The Teaction of
tert - but yrafmeMiH si |yl @ e (TBSEPTORFHATED i n
presence of base imdazole nd%‘@l % of

N, N- di n€t hyl am nopyri di ne (VAP di chl or onet hgne

af forded |the corresponding 47d in good yijel d. Schene
5 Cl
0

4]
/\/\)J\ Pd-C/H p /\/\)]\
N o™ : N 07

H )
ethyl acetate ©
Sde 8

{00106] Other methods for synthesis of cycloalkylamines comprising Formula (I} and

Cl

(IV) were prepared as described in Scheme 8. The cycloalkylamine carrying a terminal
carboxylic acid ester moiety 54a was prepared by reacting ethyl giyoxylate under reductive
alkylation conditions using sodium triacetoxyborohydride as reducing agent. The
cycloalkylamine carrying a terminal carboxylic ester moiety 54e was prepared from the
cycloalkylamine 52a in three steps as described in Scheme 8. The compound 57 was
prepared by reductive alkylation of 52a with benzaldehyde under standard conditions in good
yield which was further alkylated with 5-bromovalerate using a strong base n-butyllithium
(n-Buli) to give the corresponding trialkyl compound 58. The benzyl group in compound 58

was cleaved off under standard hydrogenolysis conditions using palladium on activated
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49a WD 2008/ 034142PCT/ US2007/ 078682 [ 00108] I n anot her
nmet hod cycl obut aneal kyl am rtes conprising Fornmula (1)
and (1V) were prepared as described in Schenme 10.

4- Chl or ophenyl cycl obut aneacetonitrile (49a) was
WOLOPE4IEt h commerci al |y avail abl e Gi gnar d PEBHERINT/078682
havi ng masked al dehyde functional group 63 as

L . , i

L i G

acefatgastsolyaetito give tipp ®FespPhding eminoGels 65 can be furt her
derivati zed to give cycl obut aneal kyl am nes carryi ng

esters and am des as illustrated in Schene 4.
ScHe@BPO9] I n anot her net hod sel ected exanpl es of

cycl oal kyl am nes carrying term nal esters or am des

conpri sing general ‘\nil ae (1) and (11) were prepared

as described in ghewe~1Br The am noiety in

cycl obut aneal kyl_am ne 52d was pr ot@iﬂ;\“h ten- 10

but yl oxycar bonyl (BOC) group to gi OC prot ect ed
Erorbets »

am ne 66. Then| th rotecting group o
cl eaved of f under neutral conditions using aquebus

DMSO at 50- 90 C/t)67. The N-BOG prot#bt ed
O

hegol 67 was al kyl ) WiBth et hgl _bronoacet ate under
ard al kyl at iémg notT ons usi @ esi um car bonat e
hase-FN annydr ous 0 af f or d ehe~ebw

whi ch after treat mefiCowb¥h trifl uoroacetic | 8DCM
gav¥® t he 15cor[espondi ng cycl obut aneal kyl am™e
carrying term pal carboxylic acid ester subd¥ituents
70. Schene 11 52466~ DVMSQ H20, heat or NaOl I/ MeOH,
rt -

y

O
imidazoie/DMAP/ TBDMS ~
DCM —n

47d
[00107] The synthesis of building blocks 47 is illustrated in Scheme 9. 4-

Chlorophenylacetonitrile (47a) is commercially available and was purchased from Aldrich.
The compounds 47b-d were prepared from 4-hydroxyphenylacetonitrile (59). The compound
47b was prepared by alkylating 59 with benzyl bromide using potassium carbonate as base in
DMF as solvent in good yield. Similarly, the compound 47¢ was synthesized by alkylating 59
with 4-methoxybenzaldehyde in good yield. The reaction of tert-butyldimethylsilyl chloride
(TBSCI) with 59 in presence of base imidazole and 10 mol% of N,N-dimethylaminopyridine
(DMAP}) in dichloromethane afforded the corresponding 47d in good yield.

Scheme 10

Bng/\/lo\/oj m

1y 63 /THF Cl

Cl

Y

2)}NaBH,/iscpropanol NH,

49a
65
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67 6970 68-70: m n =1 4.4 Therapeutic Uses of
Conpounds of Structural Fornul ae [00110] The present

i nvention provides methods of treating and preventing
obesity and 5associ ated co-norbid conditions. The term
WQ3l8834842d condi ti ons associated with obesi t3CT/URAYG/O7§82
this document means medical conditions known to those

[ooFds) ! | efh anethtenﬁet%& c}c;{bbﬁf%néhﬁé@&mﬁéﬁ@ tikif 9&%&114 o) anEV)

termincludes but not limted to the f ol
werglpreparedas degeribgdimechema 10 ﬁs@hbwph%‘ﬁ@ﬂﬁléh‘t‘fa%ﬁa%‘é%ﬂé@ (49a) was
readi®d iktf LoRUR rmhfrxﬁ}aﬂﬁﬁe gLUERS ?eagQJt ﬁﬁ%ﬁask@& PRERRR $irRRonal
coronary throrbosi s P o epressi on, anxi et
gmlﬂséac&so&wa@d mScélmnﬁ Itteglre)ﬁwhrmzwphn@m gaclobtl@ﬁ%hﬂw mines
cang?ﬁg(?laglgefdsaﬁie c[e#gn él?&%ﬁ;hgagféy&n@gﬂﬁcﬁ 65%?12[3 Fu'r%@raderwatized
to go&asagslslummeelhmamims V@Wﬂtﬂrmd apadrs@s Alustzat&dbsin Schaicd.

[Oﬂﬁﬁi ki ﬁbangﬁ-t H&i zec? S amipl es 0 ycloﬁngamie}res &Ix%ﬁr?g’% Hinal

estefyqengdes cenﬁptasmgwgﬁnewal Fcpnﬂ&m(a ,ama(ﬂj vedre pmpared]asrthmnbleetin

SchBgh 1L s it EE s st gl B mhiSSed with e

buty | BMREbLLS (B@C;i@robﬁtd@ﬁleBO(C b tdctedatiimd6. Therp thRVEBS | ON

of netabolic dis es and conditions arisin
PrOYRIER P (6™ S1eRESELA T e B L oGS Ul Alpqys DMSO at S0-

90 INQIFRIBNERI 8- Eﬁﬁ@ plofCl8PREMD! BRHADAYI6tcH HitR cthSE¥dRbacetate

dysfunction, sleep apnoéa, renenstrual syndr one,
undgy §tansland aﬂlﬂ’éﬁﬁlﬁg ic fe@ls uHBE efefmgcafb@e@# bereom prhydiope DME to

affol?g 91% Hn}ﬂdt@ wWHiGIreE Satm t%vtl{harhﬂﬂcﬁ"ﬁﬂeﬁc 2@ e dd¥e the
esophag pai n, especially neuropathic pain, weight
corgariondiag spdotataadalinylehing cengying teanmlrﬂarboehhmn%eﬁeawhgty@ems 70.
g 20 §¥ndr one, osteoarthritis and gout, cancers
chem
g5€0ci ated with wei ght gain, nenstrual

TBSO (BOC),O/TEA TBRSO

# L
F o

- NH, DCM, rt

S2d

66

DMSO/H,0, heat
or NaOH/MeOH, rt

\/O\I](/\)Br
O m

68

HO

K,COy/Acctone

NH,

69 70
68-70: m:n=1
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dysfunction, gallstones, orthostatic hypotension and

pul nonary hypertension. [00112] The conpounds,

conposi tions, and nethods of the present invention can
be useful in preventing cardi ovascul ar di sease, and in
wedusiosyd4pl at el et adhesi veness, in aidi ng wer@is2barssses:2
af ter pregnancy, reducing the craving to snoke and in

ai ding weight |oss after 25 snoking cessation. The
present invention can also be useful in lowering uric

4.4 Tedrabeh 8y BhsS o 08mpbyaidd of StvedhgaliFdrimadal s particul arly
humans. [00113]1n accordance with the invention, a
compound and/or a conposition containing a conpound of

[00BI0] UCt Phbredeat ikkn&Bn plokides Jnle%odidfktlelm%r an(l Iertihg obesity and

adm nistered to a patient, preferably a human,

assagiatqde Ry bidcndtenss The term croaBeibisd condigions assecugdrrgthmbgsity”

useﬁn&ﬁ@%@&nﬁﬁ%@a{ns edhsQhEebSs 1&1‘6% Wethosd i1k %id Bk Qrt to l%e
enbodi ments, the conpounds and/or conpositions

assqcmeén’(lﬂmbe&hfe Thelieiminsludeebitnet it émfollqyrleg elﬂadvbﬂey a

: t

e QRS540 BHSUETNERRDNGR, ST Gl
hyp@rmmplos,u corapaty thrombasis istigkes d@pp@alnni,(mletyﬁ pssrbhwsc& (fioraixample
SChIE(g[{h%la?etaI(d ‘)e d\ygknllgsia cg ! %dlc%on( cllr\@ agasg, co 1? venghsor%rgr ed

eventive neasu
AIzlpmmdl’scpmsd, lcanbrﬁhschahmm d@semd-cammdmabﬁﬂvmn parc biadks,

soc%/}loglggom gt%?g;dgéj (Ecl-(l;és:#]f: %sgglfhgrzas %Fslgrle%%l:ss%c}? Y ag%mge eating, lipid :
&,ynaﬁcpmbs bgperglinceid) hiypatipioemibioand \deesd %ﬁhﬁﬁﬁ&%ﬁﬁlchlaﬂ& Bumdks.

0055 olseanion Jas fromounds: Basmoaony, and PepedpLETE RSt ivention
can Bepédd G@athe %atl?iéﬁtl dr @edvbﬁ[bnmme%@@&@&% 2 cRRNBAAY NS

H et al I nternational Application Publication
ther%ommf@lepgqnlg gon p@éqlse a[9t1v15; thg’f"f}g}g@r}-eﬁlgpmbwaqeased metabolic rate,

sexﬁp @j!fslﬁﬁ@ﬁblp @Ie?ﬁ'iﬂnb@@bfeﬁfénm-al MR8 M 0028 inBinfifithce ﬁtchMmg

., International Application Publ iI"cation
stremvl@@&wce Nieqracdipity fisordprs cistisd hespiad anAgﬁluX@a@nhegms pam

oGl B0 i, VOURUTRAEO Ity st 08
syndrnme,rqs@pmﬁms aphgrut, sanderrpsfgiitddoeth wgmam\/@ensﬁual

dysﬁﬁét&??%ﬁlmnésomggagpproﬁe‘ﬁggt? gn(g%uhggﬁalr%%yﬁgrt&ﬁ%nar t may

rea assay and use ‘the co
[00%12¢ o np Bles dompoBnds oevireiositiong, acipabod f )hepfessitimethtiomadan be

I |11 t
wscl{ R By it 8R4t el b By & 5 hng
weidht éosa pﬁartpmg;h&iro@phgkmcmgt the crading ri siidkathdin aﬁcﬁﬁ@.ﬂz&bﬂ'ﬁlﬁss after
t . . .
s SR TR B P TO T ol PG B e i pyid fevels and
lipid leldly inatiarhihdf} p&rdtulng lagvant ageousl y used in human

[Ooﬁ‘ggl c Pn(f’ﬁf’ﬂﬂ p%g\{t %}%ﬁﬁéqggégc%%ggun@gﬁggf %;:q%g)odsfmgn containing

a compound of structural Formulae (1), (11), (111} or (IV) is administered to a patient,

preferably a human, suffering from obesity and associated with co-morbid diseases and/or
disorders Further, in certain embodiments, the compounds and/or compositions of the
invention are administered to a patient, preferably a human, as a preventive measure against
various diseases or disorders. Thus, the compounds and/or compositions containing
compound(s) of structural Formulae (I), (I1), (IIT) or (IV) may be administered as a
preventive measure to a patient having a predisposition for obesity and associated co-morbid
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conpound(s) of structural Forrmulae (1), (Il), (Ill) or
(I'V) are useful for the treatnent or prevention of
obesity and associ ated co-norbid di seases and/ or

di sorders. [00116] When used to treat or prevent the
R3S d14kase or di sorders conpounds and/ or BPEI/US2007/078682
conpositions of the invention can be adm ni stered or

disaRah &8 &k&géry(seé MERHR] N&t iRGnMoh Al &gﬂnsa&mﬁmmoanonms WO
ounds and/ or conp05|t|ons of the invention

2003 08B oL Bt ol b ethos PHgicytion N6 SURGDAKOIGR:
Jerd% JP lﬂtehﬁr Iﬂ%&fﬂ?ﬁl@éﬁ?lﬁ?ﬁd@?ﬁﬁéa&%@N%QW 6/0d0as4; @@heﬁxgyake

her COI’TpOUﬂ r compositions I nventi on.

C. Ifloa@ all Ahteationat Aeﬂtcanmv%fpdlpﬁmn@f%w @ @b’S h"éﬁhﬂ@% Ifl.
Intetlﬁat?igﬂ % 19&@19? Eﬁﬁﬂ:@f& PX)] ﬁt}( %' &1 tI?teﬁlational
ically effe a

er apeu ¢t ve “anount
App:lwmsli’ubihamoamhb/ WO euawu nidtuelfert hdntemutaomil Applicatoa Publication

No gﬁ@ @0%2,[1 I}?% %g emeqaonhl ngpl%ﬁ)% fﬁlf)ﬁ%a%og glgg\gg)t é@ﬂ%@h

Keltyg lemmanmmﬂ dlpphcamomumanmﬂslo oVOtBA3DIent i on, whic h

ri one or e . c ounds..and/ or. ¢o sitions
r0of P! 3t e SRR e PR o R o GBS ey Sharor
ngmuegﬁmgﬂﬁsg c&iﬁﬁjooﬁd(gaﬁrp@&utralﬁmm@r&e {ThEI1), (N ot (U toeeeyt
so be administe any ot her, conveni ent route,
obepity andasspgiated cﬁﬁnqrﬁggiﬁ%gﬁ ?)‘%j%éillsﬂgd “nj ection, by
absorptlon t hrough epithelial or nucocutaneous |inings
mucosa, rectal and intestinal nucosa,
45e¥®rﬁpe“tﬁtﬁWWY§°F1%W%°%e system c or |ocal.

[00¥83]i OUSThe edehysRhs, §1Yc§$1@:6§1p§§1§0ﬂ‘§ r&@ﬂ’l’ﬁ]mm@%oﬂlpounds(s) of structurat
encap sulation in | posones, m croparti cl es,

Forpugge (ﬁBa@éiﬂ@sOT (I:\Q;fém beadvapipgeopsly wegd ip hympemedieine. s
pre%g@]? h&sbBleddn gﬂéﬁgﬂ qudb@ﬂg /C(SHI &9@%'(:5&9831&%5 B Rainin ?

i nventi on. mnlstratlon- |ncue
comnoelnd(e)tOﬂStl’mturethr@lulac 6« (s HRr (1) peerusefib Ou rtreatment or

pre{zéhtnﬁﬁ‘ BF(SBeFl%Pa%ﬂ' 2 ocﬁfeﬁ AY! %ﬂi%ﬁ dlsx%éfé@&éﬁdﬂﬂ ARBrdters.

I ntranasa epl aura | ngua | ntranasal
[00LH]r ac &YiEbuadd, toitrebtroa pedyemi e abovadisades crrallsordeescqoalpbl)nds loyd/or

hal at
comlrp%m lfa%se 6@@9 %gémﬁﬁ Qénﬁ%[ %Tg%’eh ofgiippéd %P%?,I i %§m€ﬂ§tgopruélgl
otherrdgenis r‘itﬂmatcsmpctdmds amiitp@umﬂssﬁmw bﬁrhe wnm:m dan ahss bofdnihstered
on.can

or @yﬁ? ,61} %9%?1%%1%5 lwiéigﬁ qth B\S/, alacseu gga‘?lgla téxgeeageﬁ 1C n%dm% other
corﬁ;ﬂﬁn@g'ﬂmﬁﬂ)lr p@fiposit@npolithc imyntioa. used (see, Langer

ra; .Sefton, 1987, CRC Crit ef Bi onmed., En
001501 nga%f‘@k ingpntion providss @ﬂeﬂﬂds %‘{f@q ey il Prepiylesisy
adrhiA3k2n!t5 2 PREIDET 2 ERAAERI PRl ARIN G ARbAPbHCH 0 d/0r
be used (see "Medical 10 Applications of Control | ed
corppouaa ekthe mvenfiay T%wtlwfé@wbéag asllm&&f% Qe PR g pygnammal, and

mo&@&éﬁbiymgﬁﬁ and Peppas, 1983, J. I\/Iacrom)l Sci .
Rev. Macronol Chem 23:61; see also Levy et al 1985,

[008E§]e nc dhe peser gompnandir campositipggof thagyentiony which comprise
oncZot- n%ﬁ% 2 & n%ﬁ&)l nen%é%%%gf ofthe M@E’t{tﬁﬁlﬂé}prefyabgyoa@mmit&ed

a prere yneric materials are used
oraflp, rTlmcamp@msls s dlrdomppuizae of ticiipsnijon mgyefle heggmmistered by

€, t
o S L PP, B9 T O b o oo
thraugt epyln:kdtab@emduydmmebwsl lmsr@s (errg;sd)rabnuxfoezr rexntkl and mtestmal mucosa,
y re e
e S S
encﬁpsuaitmn ni lifosordes, MiasparticlckOmBrocapsulS, 7c)apsuﬂd§£)aa)_ﬂhh1n:an be used to

anot her enbodi nent, enteric-coated preparations can be
used for oral 37
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sustai ned rel ease adm nistration. Preferred coating
materials include polyners with a pH 20dependent
solubility (i.e., pHcontrolled rel ease), polyners

with a slow or pH dependent rate of swelling,

WO i¢i#dn or erosion (i.e., tinme controll eBCT/U52007/078682
rel ease), polyners that are degraded by enzynes (i.

adrfifl&él s ¢ 12{“58 la gp Joﬁllpgﬂﬁ%) %yﬂéjm%ﬂt%ff%ahs&a&f a&lﬁﬁl@hfaﬁ&r{n

~ layers t are destroye an increase in pressure
inclpide,dut arp netdinited-to,onftadoiniabdnrahsage) inttpPAITRRYIL mtrgvdnbis,

sub?ﬁ}gﬁelaﬁg %qu L 1H{11'al 8%5’%151 gqﬁldfnﬁgt{g%lr ?&c%[%%]( ?rn?tral{fgﬁ al,

réf I'ned releas& atdmni s i on
tramtlermaDlrewg.H@elw mhaflﬁhonﬁb‘ra‘omallyZﬁ)ﬁﬁ)qulaEE' 16 8s<c#fd 81)08@ Ielyesa)r skin.

100REdit, b RSN P Peier SR oo R b apTop ey Y gns of

the &fv&n&tﬁﬁdnﬁ;@ deldresdd vsambtaineefkldrasé @@ﬁ&fﬁs qﬁéfbmeﬂy)orai BidtAfs release
(See for eﬁ | e, Theeuwe

sys@mg 4151 ORg G eqth%%mglagge uged ?se@ @ng@astug?a;\éeﬂon 1987, CRC
Crl‘3 R31ABi08RY) Eng304:001L 23l deR eV AL 1980NNBhgIeITRAMI SBIM74).2

qtrolled rel ease systen1can be placed in proximt
[006?0 t he It &ogfisr ebodimentcRANTBIIBAtEH G be grgdaser Msdica
ApbIR&tibMR 68 @bh@dnedtﬂ&}é%sef %ﬁgéﬂ Ad Wh@é Qéd@),fwlﬁ%t NQ»O Y%ffk {1684y,

system ¢ dose (See , Goodson,

RapgspidReppasn5o8af J. M@g : @@&IMW@I&@@@W@%&Q&ISO Levyet
al, ?@gég 5 iehgdzﬁgqb&%&m PHiPN1380. Vh: NérolPPs: 3911 Protafd et 3l 1989, .

ercont T8l ed-r el éase oyt ens di SCUSSE
Newasge71:1090M 2 ﬁ@fﬁ@ﬁd emPadimgB20INB3E magridd go uipd foged.

sus agl(%& %eﬂ g«? ﬁilﬁfggp Q{ér TS %i B@%ﬁ'{ Orrlc:jT]U? a§§ c%%%rfr?&%?ﬁﬂlug@ &

hydréﬁﬁorc@&lcbﬁlﬂ%eﬂh@&ltﬂﬂypﬂ@pYﬂﬂ}cﬂ"b'h:emhleﬁ:\ﬂﬁd hedrbiyethytdetalbgealloyt
nd/qr .5 enz t resent in
orefiie g o e hilose S brofed B AR e BUGRE Blen
desbﬂllﬁuddntﬂelame{Bambdalan Iat. J ahdrmt h937|9 S,LBIOV)abI e ti ssue of a
el enz ically cleav he conpou d/or
(008 pOSlI’f?‘ F SO g 1t BEeBaTeions 58t ?Wﬁ@ B he
sustaiég M1é88 adiRin{s@R O PrERerep CEARA &nde@imqlsdlﬁdewm WRitia pH-
ap ically effective anpunt of one or
dep@&fff-‘ﬁ iﬂi‘g’éh%ﬁl Q-pE-pqnaied lsaschpabEeanvin § ﬂow pHrdéBendem rate
of fuIMyg, LiQBREBE br Wolibn 8.cS HinkaBhiEo1RIRYAE)OfolFmers that are degraded
phar maceuti cal | y acceptable vehicle, which so as to

by 7giEHE St BRZYMGeatrdied py %@rﬂnéaﬁlwm@tthaétf@rmwf rrplayers that are
desﬁ%éd%tan iR A ﬂﬁ’és@m% &, ?ﬁjeeglﬂe %orﬂﬁ)tll'e@ Rlieashyne conpounds

thé inventio ceut i cal acceptable
[00&%% cl étsstélr@omeeﬂelrcaibh@ntsts@lpt1¢ éehvthsmtemsarp uedddpr evel

sush h%l&s&%nﬁﬁﬁﬂaﬁcﬂ%ﬁ%ﬁﬂp%ﬁk Delemli! %Hﬁ' 200! $5:695-708). In

m ni stered | ntravenous ine sol ut1ohs ah
a pmﬂam:d umbd@mnto@ﬁ(ﬁ@josgioylc deldeqssarhueﬁm esig bg avaal@porinén of

Moulqtgmq%gg 8 r‘:hforn ualred us\ég Ii]clnr%lra sust r?erdtrlﬂ%gsle% Ili%ry devices (See for
example, Theeuwes et al., U.S. Pat. No. 3,845,770; and Theecuwes et al , U.S. Pat. No.
3,916,899).

[00123] In yet another embodiment, a controlled-release system can be placed in
proximity of the target of the compounds and/or composition of the invention, thus requiring

only a fraction of the systemic dose (See, e.g., Goodson, in “Medical Applications of
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for injectable solutions. Suitable pharnmaceutica
vehi cl es al so include excipients such as starch,

gl ucose, | actose, sucrose, gelatin, nmalt, rice, flour,
chal k, silica gel, sodium stearate, glycero

W88t e, talc, sodiumchloride, dried sYGHPTP7078682
gl ycerol, propylene gl ycol, 20water, ethanol and the

Cothoigd REHE@Sep SEHENol. 39PN $5- 1% ) lﬁtﬁ&rcbﬁkﬁaliéﬂ-@élﬁa%e systems
addi ti on, aUX|I|ary stabilizing, thick enlng,

disqugyseliin hirigar 13 Seemf@ﬁﬂ?@ﬂa?gbﬁ’@gnwowé u

126 . |
OO oL RGN, i GARRATS L REnE PR e%) 9@%‘”
Forglag @hmént (Hornei(TViiok thqgnveaiussmawbq@eavgd eithgt elreimigglly and/or

f.

onzg R0 G oS P e AR St el by st
tissirh dlowd.desst, boal ommotisr suitebls tiswy obembhomalinay edryinatically cleave
conyventi o or nore physiologically
the SRR IR PRPRRlon B PP E L it et or

aUX|I|ar|es whi ch faC|I|tate processi ng of conpounds
468% t he.. |nv Hon nto preparations which can be used

5Wﬂﬂ3%ﬁt IFV”‘ﬁfoper fornmul ati on i s dependent upon

[00125] r oUheprefenbeliiypisiibh abrt4lN a Citepetica[POFRH] J doyat eS@Rtor

conp03|t|o§%£can take he form qf sol utiaons,

mote FORBAdS A emsv%qnoﬂfe Y patilied $371py tagethit withasuitabisy

am&APSEH FeurmERRsdlIe &c@ﬁt@ﬁl@ EHid1g vl(}héli'bodl@ to ROWEE S form for proper
sust ai ned-rel ease fornul ations, suppositorie

ad g s irEoB4Q 2 Pafisih J1ea admpisigred tomﬁeﬁsth%?@npoeﬁ%@edﬂﬁe@iﬂon
andfﬂaﬁ%a%wtfcalw &céiib189&iclds Rr OREr-ABRAM AR Waterlif freferred vehicle

phar maceutical l'y acceptabl e vehicle is a capsul e (see
when the conmpayad phthe inventign is admigsieppd intigyenonskyoBeling sylutins fet
aqu@&ﬂf&'m!n?ése Qhd @V%&ﬁ%bﬁu&ﬁ%ﬁf%%é éxﬁﬁbyé&%'a hlﬁhla%ema\ése p%@&laﬂy

described in"the art (see Rem ngton’s Pharmaceuti cal

for §gectabld sohitiens. Smroﬁbllfaﬂerrwmatw@jovqh@@é alsp irphle grcipicapsnch as
|
oS RS e S Bl o L R e R B E Sy P Bt
glygeaw trhangbtagrhty, thlor sodiuad cfmmle,adrmddkmamd]aﬁycerol propylene, glycol,
LNl Str e

“ﬁﬁgghggﬁﬁnéﬁﬁ%ﬂ?o %g%%g%gg gﬁﬁ%%@%ﬁ&'égaggueous é dukiliary,
stalolitiyg, shiskpemsg) lobscatigy aninohm,ng ragtmiensy bearsed.si ons,

oof s S LB SR i o PRl o e ihgon ey o
maFidtasdby pheageif b&veﬁt@hal&ﬁﬁmgl, issobuvee Eenilatng dentsmskiah

as.fructose, aspartane or saccharin | avoring agents
ovigaing. 54 GBSO MeP B AR s G PR PG
thﬁﬂh&ﬁhr&g c@geRltBnamby b RS@HMicd th ageaiisnil Qndﬁfl@'\iisﬁg ofle or more
rnaceutlcally pal at.abl e preparati on, Mreover,
Phxm afly agepipRdp cogprens; iuerty exipiepls on rolimish syhishdadlivsy

prob&sing 8t &fnon A Al itk Bt B RtpLRicAddhRR ST Rbsed 1N
the gastraointestinal tract, thereby providing a

phasmagexiiculy Ryenar mylasien idleasnderiaieen the reudtioforminipation chosen.

[00%2?5’]6Ct 'TY[FF%S&@EW i%nnglél'{@fo% gf‘ Q}ﬁ'ﬁg}ng 'Guédnsions, emulsion,
osnoti ca Yy acti ve r|V|ng compoun are al'so SUItab e

tabletsy pis.akllsis, guhrapsdese panduleoempenining liofids pavdeny systainpd-relpgpe

{
fork 855 AP RS PHE’ L0 TEns, bt iR, bdFen oK G R form
suigblaioruuse, In v @ilbcslmftnlt .Sh¢ phatrbalicstplaby eccwteblagdmle ora capsule
s It hrou ture, l.ivery
b7 e PePRa R P bR R ap Bll blimel B Syl
phai@bdicuetay vehioéd Haee Ben dppobeatinttioe etrh(eeesfperklegtop’rs (F’harlneselmf:al
i mredi ate rel ease forrmulations. A tine delay materi al
such as gl ycerol nonost ear at® or gl ycerol stearate nay
al so be used. Oral conpositions can include standard
vehi cl es such as
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manni tol, |actose, starch, magnesium stearate, sodium
saccharine, cellul ose, nagnesi um 20 carbonate, etc.
Such vehicles are preferably of pharnaceutical grade.
[00129] For oral liquid preparations such as, for
wRansle44suspensi ons, elixirs and sol utions, PETUS2A/ 8682
carrlers ex0|p|ents or diluents include water,
| I ls (e. rQ
Smencies Bﬁ{(adlalé)%% (Jeqnlegeoﬁffc}% rma(c ol %?@ncte,‘qli?:‘hg]&gﬂoglr ?ACS%# ;Pregelred
conqiosmhmﬂ @° thSl]nV@iflbh yre&‘cnndllaled:lfof' bt delivedtyyyeticudd y4oworel sphtained
16 a%g?lgé agicet ate, citrate, ascorbate at between about
IR I8t 50 mV) etc.. Additionally, flavoring

[c0BZM| Nt S CoplpBsiadns db dtﬂsd,ehﬁéi)j( ahy Bguﬂgem,of Bible®s, abdeSs, aqueous
a\%Icamtlnes ?ndth i ke may be add
oT QL Y ISP EI T ET L TS0 ATV FoED elaalmom sensules, éW? oF D for example.

Ora[l? BRI @InSRsEEnCAR &MRRbRDT rioR ofiéaaIR] agents, for example,
adm ni stration, the conpositions nay take'the form of
swegispIngRECnt w5k Ay Buctoss( aspariasternl PapchATI; flavoning eprnisotiel as
pepf]@rjriﬂ?cr oil &f ‘glﬂjce?grgé'nugr Jh@ﬁ'WJ)I@mt]ﬁé) nf3 %chi ﬁ@ée?v& Ht% %o Wo(/ ea
ebuli zers 30 and [iquid spray devi ces and aeroso
phaﬂeme@fwﬂwalatably premaﬂatlgn Marteygs whesonmpdlahor pfl ﬁtrme the

cor U5 0 0 s PRI GRS L SEERRLTF R AL
trach therejyi ruio‘sdm@ a asstaametddqbtbn owmaremteqdodl y@iddy)lf tme. @Ilqcumly

pf:rrklileab‘rfl d%glaf)l u%;s?u:‘:rg&n nrgean(agmg coaﬁy a%!%vg %%nggsgxggglinﬁ are also B¥able
for sxally aalmms@aremmenmds@lﬁ thefincatipo tnthssedbtet pletformy ghiid from the

Preferabl L hi.s rJaI s, liquid .40 WO .
envigbrs SRR IBu b FuehS b K eeerutimund. wighurels o
d1srﬂ£de)tl§ﬁda)g§ﬁ)ﬂ or @gen}i aémpbsaibhdhro@mrapﬂmaoﬂﬁs&ﬁhff&? platfainhs@n

ui rug solutjons. or suspension suitable for us

Pfoviﬂe S FISURTHETP Bt SoR TOUIL FLORPRTSa0 B SEkE S POfS Phe
imnddiaté &BRQsc Prifulatidds &8 ﬁh}‘é lﬁke],ay BhafriaPakh af\Qyceol mbhdst@Pfe or

Bi esal ski, U.S. Pat. 556, 611) . A conpound of the
glygerl steratsaea)sodiesaseds Qr?—lcfpmp%&% cpminelugdt sfpndard \phiglen pch as

marfiHED ithdst, QRSChS Hiabh ARnPRRRO $hAifhisEEhBine! &UIBREL, MAgnesium
enenmas, €.d., cont al ni n%(l conventi onal su pOSI tOI‘y

carhpggissete Surh sehidescsaprcimblee! hearmscpsicalgrsdeer | des. | n
[OOfﬁjﬂ_pt L epr &1 lhﬂﬁi 61’ a%oﬁg LA 3s, Q@ise‘igllngl@dsfu%feﬁM 195”@1 rs aﬂd

ound of entl on rray al so
soldiope tsuitablayrarriery, oxcipisite pr dibuefs inslida g/afe@ 1 mmatallwtesemm@l% (¢.g.,

a
proB R RS SR B REL OB R B SR oot slipaty
acidiﬁpﬁéd.l‘ﬂ; bﬂﬁwcéﬁfpﬂsé,’: aridopH é)('agphcetatea cmamfpflsumrﬂateﬁt liemceﬂl @bout mM
. etc ? %ona a%’n% da Vgn h rssl'é:r\Fa 1ves, colort ner tg ﬂr
rop |cmaer|a’s P5 &Caipl e %?h e?m BN
saltamcacmpha;hahé the 1ﬂ<)snmyhe<aﬁd@1xchange r eS| ns, or as

rin squbIe erlvatlves for exanmple, .as a
r00RIRY | LB R i A A B S R a0 Bemplplgd. For
buckdl\eeini@ntibg tRCdodipssitibris MBytalathé i d edidts) lo@éﬁée@fetct he
abovaggescrl bed formul ations as the free_ aci

formpafe it ARt PR yManRtTe biay dug torpulations é}‘l\ﬁgl%%‘#se I‘Bth nebulizers

andNEI BBy JBRRESTRE SO £RbdoY dAEEEREIBRDRAIFAINEBde a compound of the
substantially retain the activity of the free acid,

nverRsipn pethsmsgmRacentisylly wsentilieveliale FRierakly dhelphasmerchiicalle
accBRite SAidbise 1i§{hd3s,9 %%coﬁ@ﬂ\@ﬁep %Bly@lrh_@feh@gl%gl\ﬁeyt s than

t’he corresponaing rree aci d
perfluorocarbon. Optionally, another material may be added to alter the aerosol properties of

the solution or suspension of compounds of the invention. Preferably, this material is liquid
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4.7 Methods of Use and Doses 20 [00132] A conpound of
the invention, or conpositions thereof, wll generally
be used in an anmobunt effective to achieve the intended
pur pose. For use to treat or prevent obesity and
WOSBE03t1&H co- norbi d di seases and/ or di sor deP&/y§a07/078682
compounds of Fornulae (1), (Il), (IIl) or (1V) and

sucfg QORAsH I Rz@él ﬁ&%l%i)on blnﬁttf‘a(ﬁ@ 'mﬁéfriﬁjeﬂﬁfds Epfdi‘?flhl@ dg(ﬁ(iuid drug

I, are adm ni stered or apple !
solytigns @w@enm@an sujtalale farwss ineceseiuisyicesess bopragp hase ahgilhin the

art @Ec @ﬁc RN plihRo 141 @EQSOPGSQ% IWS'EJat B&. §558611HVAe

8 treat hent of a Pparticalar disorder or condition
com:pognd oi$helinmention mayjalsp bd Eponbitediin rastal prataginel evmpopidons such as

supposito s?tgr o:gseor re ?ntl%g % Jt &galﬁgic&geﬂl%hﬁr E}%ﬂb@ﬁ(}t?%ases such as

I nica ues known
cocpd, emmuns bghed@md&nem adldnloa tietiht famulatipnswiesertbed prewmusly,\ﬁo

assa tional e heI i den .
coTgiSET ‘HH%%%‘B‘@“ FERG g %{gn%ﬁ%yaﬁt% 6%0? p%(fp%on'pnogné %g 9ee
forlafiots iy dia agﬁlﬁminetrsd B m@lamdt]bn (ﬁ'}f exaﬁqngs mbcumn&d)epiy ndent
..on, t her factors, ect trea
integsch Y s Y RS QB TR GGy F Egfia fbhe
invéftioh Infalyibe %rnﬁlth@cdmﬂf@ﬁalﬂé paglﬂbm SitHydidphebiamatetibie (for example,

| udgment of the prescri.bing physician. For, e rrrr&{)le
as g an ﬁwpts@eaé} Pren @@hﬁl%eaesm%a%ﬁaéws@éf’ °

der@@f%@%ﬁé:&& t}ya@a@aﬁﬂélfsm giistration, by nulti pl e
gfﬁ ications or controlled release. In a preferr
[00&38 odi MR 2 compow S heriBreentien 1spgidies it may be efugad 5%8@3( of the

aboqg ldlaééﬁﬁ&ﬁohﬂulﬁo%& aﬂﬁéh@é Q&&j bR ERAY ResHtdid daBNa solvate or

Preferably, in this enbodiment, the conpounds of the

hydr o dtberenel icel s is hce e ARl el AcfeY @f the freo acid,
ma? B%@%ﬁ]&p& W1 ﬁ:ﬁ “Hﬁ'lr aSR%Nd te R dg}:q?&@)éolgﬁe E@Qﬁ%ﬁcjmd other

e provi alone or in
prooondjvenmthwhe\mrtﬁsmﬂdmgfme@gd femd may continue as |ong
as required for effective treatnment 5of the di sease
state or disorder. [00134] The conpounds and/ or
47d\®eﬂmS|ofU@mmddDmtai ni ng conpound(s), of structural

- for the pharnmacol .
00T P empepid e gt 05 B A PR GRAReAAL AR cthed n
an afeinn efdcEret dchictdibe nmmged ﬂlrﬂloﬂﬂ‘gpdrﬂlSﬁﬁ@rea’gormreefbﬁroabhy and

n.in _one
ass%ggd E)q, glpgjrl%%?vg H%a Y (1180 ﬁgs thfgowﬁoun%&o{% % ﬁg (11?89[1) or
( g%digaél%?ﬁﬁGnMnﬁﬂﬁ%g@a@bfnﬁﬁﬁndMormﬁﬁé @apn,ah), )(1125;' ) gIl'e
e .cqonpoynds Q e.invention are preferably

adrgigis riappl {ﬁdﬂ‘) ) H‘SF?@G‘F‘W&@X SEUYAMIE desi red
[00LBEr aPathk iamot bk OOHIYduAE bF the Alchivdnt tiat vAll bO Bffédivel GEthe N

humans. The conpounds of . the_ invention al s rhtg
reRIERTIE £ PATIEH R BT O SRRSO SisaiREeddsTan ) %ﬁ‘rg f nature of
ther@s@ﬁie}: SY&hERBn, ah@ Q430] Rreh sed Q#r YiandaREclintQl RBEHKGUCS Rhdwh in the

fective dose of a compound t he invention
art iﬁm‘ég@vﬁlbé@f’ﬁ@ﬂe]i“rﬂd@ﬁm IHVERIoEE YiKe AupBrrdYCPEakdlybe

emﬁ\fok‘%}ﬂldth @%H@kltﬁﬁoep?ﬁ{%? H(?sgéé ﬁh%my eca.'n{ébﬁnt c;lquc'oﬁllpBMidef the

oun I nvent term ned usi ng
mvsntmmohalnmphad wilt efitdurssl isgieprndery vasinang othgy fagiors, thednbiget

belg%&eez{té nc? t%e %%&#&gfitﬁgb ka%{j th%rsgfe?lgpof tﬁ@ﬁﬂ%ﬁ%ﬁ tﬁ@rtnhlﬁler of

erapeuti ¢
admin&nmmmldcha Jﬂ@ﬁen’t A ho pmsnmbdlgqﬂlymbnen iFov ervnipbn thei dobage may
er,abl art| rl t her ti .
be BGedT  Hoefaieplitey Bt it ¥l SRR gente
apflRa@R@e optontrolt@imelebstdInef prefaged avierdimansheleseronhdbt the
herein will preferably be within a range of
circul ating concentrations fhat include an effective
dose with little or no toxicity.
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4.8 Conbi nation Therapy [00137]1n certain enbodi nents

of the present invention, the conpounds of the 25

i nvention can be used in conbination therapy with at

| east one other therapeutic agent. The conmpound of the

WOzei3eid2 and t he therapeutic agent can act BOTUS00RI7§682

or, nore preferably, synergistically. In a preferred
oSBT ATRAPL 0 A0 Rl D PR ke
embagiimeritsthe ednysnnds ofainotiretion h:eradmeﬁﬂtéred ’ag'enier dwhinglte can

e.part of th anme conp 0Si t ot her
pre3 B ehether 43 R T B o B S PSR BB ague or
in cohdinativrewith other c&u@imd Magtcentathc @S o8 adieqEitaTRNFARBlivel tleatment
ni stration Qf another therapeutic agent. WO

Oftg?)gé‘?aé%%ﬁ?ﬁglﬁﬁ%fzoo7/ 078682 5. Exanpl es [00138] The
[ooimjent iTaa ccblﬁpcfublﬁi HRYor d&hp RQBndYorkiBhiRE @&fi}%uh&)(s} Bestructural

follomnn exanpl es, which describe in detai

Forgyulas 44l Y)dar B p PhasmBeomicl SRImERsmhBkasty etrflsrelﬁfedtcﬁ@wrbld
indichYERE bl ?'Ee ABdindSsay R tﬁ@fan% ijfnlégo S:M? HE:e 45639 mg to0 100 mg

conposi fions of the invention. apparent to
ertdhbgléelm qnp SHmpye dopes aad mormpfewbmé medifng 46 inegn 20 mgo2hmg,

Hﬂgg e practiced w thout
33 ﬁlgﬁg?‘? ﬁﬂg jg@g@"%’%ﬁé i nvention. [00139]In
[0013d exd hp b@spctmsﬁmﬁ the ineenftioh hxe\preferablp bsseyddat ivmmsanti avevo, for

I f .an ab reV|a ion
o Eten SR BRARLAER oy AR R e B o Bopguncs o
the Ao@hionAust 4l traicchoddtnted Ab h@sﬂﬁd@aveaarﬁtszfemmg Iambahmy Hed X ystems.

[OO@N bléel'tl% rlﬁ,&F gﬁgﬁp?l%cﬁw@ose of a compound of the invention

desarietithdiched diyrbadahefaptartic benefit without causing substantial toxicity.

Toxicity of compounds of the invention may be determined using standard pharmaceutical

procedures and may be readily ascertained by the skilled artisan. The dose ratio between
toxic and therapeutic effect is the therapeutic index. A compound of the invention will
preferably exhibit particularly high therapeutic indices in treating disease and disorders. The
dosage of a compound of the inventions described herein will preferably be within a range of

circulating concentrations that include an effective dose with little or no toxicity.

4.8 Combination Therapy

[00137] In certain embodiments of the present invention, the compounds of the
invention can be used in combination therapy with at least onc other therapeutic agent. The
compound of the invention and the therapeutic agent can act additively or, more preferably,
synergistically. In a preferred embodiment, composition comprising a compound of the
invention 1s administered concurrently with the administration of another therapeutic agent,
which can be part of the same composition. In another embodiment, a composition
comprising a compound of the invention is administered prior or subsequent to

administration of another therapeutic agent.
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DMSO =di net hyl sul foxi de g =gram h =hours 20L =liter

LC M5 =liquid chromat ography/ mass spectroscopy M

=molar mL =mlliliter mol =mllinmols 25 TBS

=tert-butyldimethylsilyl TEA =triethyl am ne THE

WORPBARAIE of uran TEA =trifl uoroacetic acid SRCHEURAII0E80682

1 Ceneral procedure for synthesis of 49a-d (Schene 7)

[ 00140] The phenyl cycl obutanenitriles 49a-d wer.e

prepared according to the protocol reported by Butler
5.ExmgipPwl atz (J. Og. Chem 1971, 36, 1308). To a

o) Sy BRIl AP A B e v

descritden detdil preparatgent campmmﬂhmds:oamommsbétﬂw irenper andussys for

usntglcfmfrau \émabc? Efg%%ﬁlo ns) Gchile ng%nr‘glrog Llir: xlvgf’b agagg)rer%l%) H{ogé) ff(nl?ed in the
art thatamghy(fodifcatiohsehoth o 1‘iﬁ)temi.ls adfd ti¢dRods Tiney bcels‘actttceahg'lthout

S S war,med to room tenperature and
dep&@ﬁg%ﬁﬂletgawp??%%l P8R ght (12 hours) at room
[00139]Per & HE examd bI@IoQg HRI61GFing isbréviaiohs Rive\Wasfobowing

BT SR 5GP B GRS GORER led rcahing

AcOH = Acetic acid
Atm = Atmosphere
Chz = carbobenzyloxy
DCM = dichloromethane
DMAP = 4-N,N-dimethylaminopyridine
DMEF = N,N-dimethylformamide
DMSQ = dimethylsulfoxide
g= gram
= hours
= liter
LC/MS = liquid chromatography/mass spectroscopy
= molar
mL = milliliter
mmol = millimols
TBS = tert-butyldimethylsilyl
TEA = triethylamine
THF = tetrahydrofuran
TFA = trifluoroacetic acid
Example 1

General procedure for synthesis of 49a-d (Scheme 7)

[00140] The phenylcyclobutanenitriles 49a-d were prepared according to the protocol

reported by Butler and Polatz (J. Org. Chem. 1971, 36, 1308). To a stirred suspension of

sodium hydride (NaH) (0.1 mole, 2.4 g) in 25 mL of anhydrous tetrahydrofuran (THF) under
43
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(200 g) and then, extracted with ethyl acetate (100 nL

X 3). The conbi ned extract was washed with water (100

m. x 2), dried over nagnesium sul fate (MJSO) and

evapor at ed under reduced pressure to give the

worznsgpanazi ng phenyl cycl obutanenitril es 49a- ecmb$067/078682

were purified by silica gel colum chromatography

techn u OW radlen of .ethyl, 10 acetate and
nit GG AR ers SO o orpeRi e oG e o aluBSte e
dlb]S)aiopﬁfp&EH ot )IO %H) N\ﬂ?nﬂ@}%ﬂhpﬁb@ﬁats paeyalilcdds-a.(0.05 mole) in 50

mL [06 E%EQ]E%}{ g.ﬁtl rgs%gc r% \lw(e)s?s @8’@%&%@ trc])l r%)%rlnl;\%épegﬂtlgs and continued
stirfaef GRAGEH (17 i) @NEBMGiader HAS! TR pmgré‘sls@f e Reachéh DAR

data of the synthesized 49a is in agreenent with the

monifores Bygfin Jayey é'srmatﬁtegrfshsa@&)tﬂ@ f@%?flan Wﬂ% zq%‘@ opfq Fushgd ice

b
O U LRSS 24, SR v,
WaSbGChthh water (40 lm)L ko ﬂﬁlﬁq Gair magmmnmdlfa(eIMgSO@ and 204porated

1f 1 1
dliceg gl(eé%q: torg)n?e thcgpF %qglnﬁ)pgelg cg/glok)%%]len}ﬁlles %435!6' ‘which
wer(:- %ﬁhﬁcﬁﬂéb?yésﬂz‘rcgfgelﬂ)lmnﬂ cHOSmAtdtaptt), techntpub usig 0-50B rddBiit of ethyl
m z
acelgts ppd ASHDR &%@%gly ﬁ‘ff? ﬁ%ﬁ RUEg/Rast Hied s stistaciore T NYE
and[&magg’,};{g@dr@ﬁh@ss oi I (8 559 65% . 1H NWR (300 MHz,
: 2H n) 2.81 (2H, m);
1- (45Cblsrqp!z@vylkyclot@t@sca(@ﬂmﬂ@r(@ .32 (7TH, m.
[ooixﬂgq( 4c%}19g>mtz¢ %églwzﬂ?)xp@@md O&X&Ja%ﬂlﬁcﬂ‘&ﬁ%&&ﬁ st,(oh'féee

@& 144] Yel | ow s
Aldm:.]z Rabpta of @e@gntpgsp;ed ,ﬂ)a 1870 5gee215e(n2wth e reprtpg vingy and
alsonale: déﬁ?ﬁtcﬁg*s'_\lmﬂf&w ﬁé gs%b(&%}éd s ocegcgrﬂm%é}ﬁi cm uZd 33

nera ure ror sy eSIS of

1- [(SZa"f-ldut(Y@@h@thflS%lO%YMﬂBB CYdObutgtemrb@dh“é@(]%m on of 2M

ool 8 P B ES80 9 SRRE R, AP o

(9HE, e):rpeseamrne) 2a83 (2H,apy se (A dexl6.a0 674, Wt 1=ams B, o5 (2H, d, 1=7.5
ﬁ&:@grla ﬁ:lobutanenltrlle 49a-d (0.025 nole) in
Hz)y WUSFEHDr t ol uene. The resul ti ng

1[(m3%w1§x nyﬁéylcms@@nefc%oé&ﬂ@ewbpurs The progress of

he reacti on was rmnltored TLC. In a separate round

(00K t o plozet oGS A5 65! EWMMOQ Yo 6P&hi|0 2 (CHakwr2. 25

d jyd | dded
(ZHagﬁllzzop %%erl) ﬁg\gmés%%é HW@H 1%3 nas afee

1-[2(I8£10884 bR TRy WE2QU¢Y datBEB2carimmiitednipdr at ure After

0o P Pt it bl BERE B ERENS 2RO s 29

(25 i),y 2. B 2810 it 3. SUY3BI08H, 5107 [, @iyechui dlg, ) 7i33QPHORRNO!
un?er nitrogen atnosphere. The resulti ng m xture was

Ex Yixed for 12 to 18 hours. The progress of the

Geﬂeeag%dc@dmrmqmwsis@r% Piclidde 7yThe reaction mxture

slowy poured onto a m xture
[00145} To a’stirted solution of 2M isobutyl magnesium bromide in diethyl ether (0.04

mole, 20 mL) under nitrogen atmosphere at room temperature was dropwise added a solution
of appropriate cyclobutanenitrile 49a-d (0.025 mole) in 20 mL of anhydrous THF or toluene.
The resulting mixture was refluxed for 18-24 hours. The progress of the reaction was
monitored by TLC. In a separate round bottom flask 25 mL of anhydrous isopropanol was

taken and sodium borohydride (3.00 g, 0.08 mole) was added to isopropanol portion-wise at
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5 of crushed ice (200 g) and sodi um bi carbonate (5.00
g). The m xture was extracted with ethyl acetate (100
nmL x 3). The conbi ned extract was washed with brine
100 mL x 2), dried over sodiumsulfate (Na2SO4

and
P2PEOAAH under reduced pressure to give thBCT/US2007/078652
correspondi ng phenyl cycl obut ane am nes 52a-d which

roo¥aEBpdatliiel ARG HaVing islilr&Prof 8 mbrkdd! Wﬁe Gﬁ%‘@d’l‘@ﬁ&lﬁ@ﬁ@&ﬁi the reaction
techni que using 0-100% gr adi ent_of yl acetate and

flaskersaa dieqtly agdrsdntpites wiasred yplutign fedivgrhorey dadesip dsogroganes under
n1tr§§én a%@s%h% Yrik adu e NVR QA 04s 1RSSR %QQ% ad hlad, "T he progress of

rophenyl ycycl obut y1] - 3- net hyl but an- 1- am ne
the (r@gfac)n Vo edibyriilés §”h@rdact(® n@@tuge wglgwly PPIITNRR“Q A@Dxture

J

s B8R 0ol sty iyl
acefaBH1009nL ><Z3)5'5he( dbichbing; exﬂac@&aa{ Whihedjvith Brifd (102 ML xI2), dried over

J=4. 1 Hz): 7. (2H, J=4.1 Hz).. 15 . .
sodi s et AN AT TFE b TS R pReshen o esspponding
phebﬂt@jldﬁﬂugaﬁe afmaiepsed \hfhi’dh W\%&Igﬁ{%ﬂ&@z@ﬂg{i pé€ltblubf® chromatography

I Nt er nedal | De N he ep

techpie SO 0% Bt O S Rt 67 Rans P @Dp S g (T Pore emine

524t d biJeWh R ?mmw ahdlodh&hkguceaeiiiane at room
rature hours as scribed in the procedure

1- [1t‘ &'WE@QWHW%Y%@%]T%@@H&IWHF hetie (Bekp 4 of Exanpl e
[00%415{]( SC*B;%[B@leés](%ﬂ 5&6% I@é:f'};“) I%@omﬁﬁk Q’éﬁ%ﬁs 029 it =4

| ow col or . 1HNMR
Hz)C@@i:G}H & O=4718z) Blép(lﬁ,m)dlgi (IH) r®41 LBRH, moad!] @H m); B35 (4H,

2 28 (2H, m;
w2 b by i A e L T
4-[1]-(:14Ahﬁbq-3 “TncthylDp@iyl])cytlohistyl | fhzhol (MEb)( EST) ‘mz = 23410
r0ot 44T s The pomagied 570 wex mrgrecsd Gy ol L dstsrpsd ngte
Step OB Eydtrbplé an¢Schang he. (158 comhn0 @148} Godtal Widtssifloidacetic acid in
dw]élj)ron@tl%g @m &]f&'p\]f:raglul\l/rg fq(_ré)%?)ufl\g_a% ’gles((c;%'ald%é :the?p_rgrd eg_lgr)e ;(fc(?r(H?y%tEesis
of c(zoﬂ{ggu% ’]l’_(|) 111 tl&ﬂStgﬁT;?)f B%aﬁple 51_5(83%8115)3 II?)L.ghk.CB@pgﬁiggv@gSﬁlated as
gk vl ol o {7 10T ELIUAR 4O G by . T3l Brog
0. SQW%}oad s); 1.61 (1H, m) 1.83 (2H, m); 193 (2H, m); 2.28 (2H, my; 245 QH, m);

sbenlﬁ)l oxy Shen Is %él obut 2{1145 3- et hyl but an-
2.6/ #Hb 1’@5 a3 ( [D@OQZ [Atb|dofT4elda); Bit4 (3 dpb- @Z)G@%ESID I-IINP?/RF
2341?(9@,1% CDC13) 50.90 (3H, d, J = 4 Hz); 0.96 (3H,
Pr): 1.61 (3H, m): 2.09 (2H, n): 2.21 (2H,

rr) .
12-(43&P&Eﬂyldﬂ)l?th?lsﬂﬂOﬁﬁphenﬁ)cytﬁomgyll-ém ethylbu@ngoarine, (52¢)

[00?%@?(4 Jf:rl'%s(cﬂl ﬁé’]zy{%xgw gﬂf% cyc’l %C]t%/fl(.ng( tﬂy 69
(3rhut Bﬁ41—lzal;m TR HS 6,)]=4 WR), 2300341 4. 2PGTH, u20067 (2 868278 (2H,

0 0
m) RGP e BeCEa R %sééfﬁnmg% dmﬁé@ 5o g o
MSLESD): {113#;34910@4%82(% 2.18 (1H m; 2.36 (4H,
E H s): 5.31 (2H _s
lk(ﬂbe?zmxx)wn%yclmtxl ethﬂlmztan-lsfsame@ H1-1).
[ooEz@]np' fe:oifgri%ssczﬁﬂ@m'g @myeﬁquf(%o SR B8si;p s ooR4a; € =4
Hz) 096 (3H d, J=4 Hz); 1.61 (3H, m); 2.09 (2H, m); 2.21 (2H, m); 2.58 (2H, m); 2.80 (3H,
m); 5.09 (2H, s); 6.90 (2H, broad d); 7.34 (3H, m); 7.01 (4H, m).

1-[1-(4-(4-Methoxybenzyloxy)phenyl)cyclobutyl]-3-methylbutan-1-amine (Se)
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[00151]) To a stirred suspension of cesium carbonate
(Cs2C33) (1.30 g, 0.004 Mole) in 20 nmL of anhydrous

/' V, N-di et hyl f or mam de (DMF) under nitrogen atnosphere
at room tenperature was added tetrabutylammoni um
WOodhes3{I¥FBAl ) (1.47 g, 0.004 nole) fol | owed BYT/US2007/078682
appropri ate cycl obut ane am ne 52a-d (0.0035 nole).

0oy 6 o SR L 00 1EL BN o RPRT Bt B L4
Hz)PVB4 V@IS, d, MJHQ)UG:G? (G o), tb@(m@gm;pggm gﬁ)gﬁ e?] dﬁ?gwaigg (1H,
myond ot Sa Lol s b red ERpom WS Cehiea Faa e8] MEB M The

Exarngﬂ@fglon m xture was diluted with ethyl acetate (50
), filtered through a CELI TEC, pad and washed the
Ge@&lpwe}urﬁgaswthq&m@@f da-cexcbeme ® (15 m. x 3). The

momgo' nqg fshh&r lshendios oy\@e%mﬁﬁcamwte *eééze%@%g%é oomfofej in

15dri1 ed over sodium sulfate

20 @L@é énlarldms Nifrdinpeslayilfgrrearpide (IHMF) imdetinitypg e atm@@hg'e Iat room
temggj %?ﬁﬁ%&%%%&&ﬁﬁ%ﬂ&eeg%% o %9 GoaLRg g(ﬂfowed by

acetate exane to give orrespo
appaopiriate cidobutargaodne/2aldi(0.00R& nmja) l fb{ftmthavieg stirradefsr Eklramatcs a
soh%a if §I§ptrlop§r}ca ecgrgmgalfcyl_llc l\ﬁ)xyﬂc estdrs BRiSs &@%%bﬁvﬂ; wgsaitngoduced into
the iea(:ﬂor(rmx@ée éﬂabwrse prtemyspiting Innbmtewle)s saﬂa@fohysnu thylra mndiht
pro%%fest % a HIL)E%ET%% Cﬂsg % r?ag I ejzvag dll—]ﬁd/gmh ethyl

ace&te&'ﬁo hﬁl‘)',, filtbredmbubizd CELI® f)é’d‘hndtwasﬂe_d"chezétmrl‘]i@-pzﬁpmth ethyl
;178(1H r(ri);219(2H m, 2.27 (2 n;
ace@tegféS 3hjhe Qorrﬂgne( Tratayvas gashgd with brigy {504'n];|)5w(1‘@r-(50an)

dnejﬁz %Elz%g%g %te %ﬁ a %m_ang fg&lpagatmw lét ﬁﬁ? &%%urﬂied ﬂy filica gel

col@mi§ dhrprhatpgraplipl t@dmgrhle myihy 0350V dyartisat pf &h}_zlraetthly labdiherlapentiorgive
the g%[r%%%?g( ila,ges % &%%%5 %ﬂl%%ycgy%{x%é{er&é%s %ﬁ;elgfvg&a)ﬁ;sfactory
'H IMVBGar(dAid mads spetfal lizth; 1.24 (3H, t, J=4.25Hz); 1.60

3 » 2.0 , d
w5 i dadohihshind P f i Bh el bions,
[001@2] 4. tfaloﬁa&,sl oﬂC(O 60 545925). HI NMIY MMQH CI8GI; 6}1 §4.8073H, d, J=4
Hz); ggﬁ,({ﬁ,ﬂ J=4 Hz) 125 (BPH t, J= 485Hz) i.60 (2H m); 178 (1H n(l) 2. 19)(21-1 m);

1 |

22;2%2(&% éf{r?o% tééelcaébwbngr@@bgmafgm sézgp?r/l)elggz}gﬁ hyd. @ym arnsmy d,
J=4gidn 723 (RIVR (ﬂ)l) NHE (Eﬁmmar 338.00 (W3HIH, br oad s)
Etlgdgzh g;iclﬁ&%gﬁe qcycrlp’lﬁ&{l g'ﬂnethﬁlﬁ'& r{:ﬁﬂ]ﬁ(}%@%&%’ﬂ%b)
[0025311 ( Qeljorlays;oilx 136 g( 8H%). Y NMZ& B8HOMHE, GHCl:)55032((3I3, T =4

5D A LS SR S 50

2.02 §lBhbtoak s); 2.15 (2H, m); 2.23 (2H, m); 2.38 (2H, m); 2.76 (3H, m); 4.10 (2H, q,

=i 611 Ry BSTY B et Mo S Tl e b ()

Isotir'tﬂgigﬂ? (Bgo(ilMg{oroﬁm%ﬁi clcﬁ)u7 éﬂégﬁdﬂay]bﬁ ?‘ﬁggﬂ]buﬂmg:ﬁe (&4
[00354]0 ( %lorlﬁf;s 0112( 85 g Qﬂﬁ)} ] NMR 5@0(1\22.{? GRCL) 9@3(3 ’broad 8);
5y T A, 008 A 1 Lo 20
(IR )12. 2 A mahl. 3 Gpheny3.§ T8, Oﬁlﬂ@/Zl()IHS aet. 0 (2bl bphd i, AQS
of, BHLARP ML HSF G2 = 382.10 (M+HY
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[00156] Col orless oil (1.13 g, 76% . |IHNWR (300 Mz,

CDC13): 8 0.80(3H, d, J=4 Hz); 0.85 (3H, d, J=4 Hz);

1.58 (1H, m; 1.73 (2H, m; 1.84 (2H, m; 2.18 (4H,

m; 2.33 (1H, m; 2.49 (4H, m; 2.72 (2H, , 3.44

YOR008/@§4145 11 (2H, broad s); 7.13 (2H, d, J=LTESAE7{0786582

10 7.24 (2H, d, J=5.25 Hz); 7.33 (5H, m. M5 (ES1):
Isof)lﬂérlZZ-fl— A2@-Atbr &Méﬁzi)e cEIblihsh 3- methylbut§lamm0]b1ltan0ate Gad) v

4- ehl or ophenyl ) obut hyl but yl am ne
[00%a8] ano@bl@rlé@zb@ (I 0@25&%"/@0I HrNMB@Qﬂ MH(ZJCD%Q 3 Og(hH, bioed s);

8

0.9 PR SR 1 () 7o Ry 3By 2 0 oy 31 ¥ my
2.53 (21) n() 22430 (i, iy, . %(@brdﬂ' d); % 1533@1‘5???&; 7.21 @?_» gﬁgﬂg d). MS
(Esi?z?‘/ 75%5‘@% '%Sd J=5 Hz): 7.23 (2H, d, 15 H). MS
Bel(ﬂg_«:ﬁj-ll (ln(4kh:bﬁ3§ﬁbn§l)$3?ﬂédfh)tyl)s E—ﬁ&ﬂﬁlgutﬂfl[aggtigbﬁaheaiﬁ O5Hep

S esiIs o a cneneg
(00141 1 oGolHrIIH 138 ek SbavanEoRME R b 0aBag, o 1=
Hz)po%@%iﬂ '@h@H%nijs@gﬂylm)gl Y@&H %{)91 ééﬁgﬁfﬂ $0! 21'18 QinL, ind); 2. 33 (1H,

t ol uene a m xture of

m),ANMEH: B); QO@WHaWB 3af’éétlﬂcmbc5| ]d (@Ha‘?fp%i S)B@ﬁ@%\éé‘é@é &h);
72§§§¥1 ld”}isrz!s%si%@’éﬁ FEJIQ éﬁﬁP 81z L4830 Qg yrol e)

on-w se over ro m nut €s at room
EtlUéMb(h(mhéorﬁnbeny@smlqlmﬁg) ﬁwmthyléuwmmsolplen@uoat@ (548

(00f8He s S ST Sl SRR LR RS LTRSS, Shsh b .- 4
HZ)VaS6 (3K 04 Hiz)t 024 a}teﬂﬂspd l4f] (21 e 60 (2L am) 617813 m);
1 sk P ool S £ BT SaElel R B B e Rd B i on

d, J65 eyl 70sqPHSQUESIA S MS @SE): (a2 SE) (arEHevapor at ed. The
‘{H?Fﬁi ue was purified by silica gel colum
ofrat ogr aphy usi ng 0-50% gradi ent of ethyl acetate

Au@fa@teh&%@ﬁet@ héé@ﬁf%rtigscﬁéﬂ@&i)pure 54a as colorless
uid in 45% (0.41 ){leld The 11-1 NWVR and mf\
[00§ ct r 4P 2cgtired Lmhéww Ridlebafang gming 823 Gheos V27 mole) and ethyl

gly§}¥3n$t9 S A Iung,meh@x(@ b@FO@@i mgféﬁﬁlrﬂokiﬁﬁ of @ﬁngtllne of solvents

nt hesi s of anp e

weRgioaoRdie 9r9olr) W @d@%m@ﬁw t@ﬂC@mxm@%&!ﬁ%@ & 0. ol
mo?z E@mi'm wTs% o@eISJ rﬁ)eﬁ‘lrog dr §5)1lnﬂﬁﬁe@ Bt ﬁgmccéiﬁlg QREAR. r@éﬂltﬁ-% Pidfire

nmet hanol was ad
wab%meé If@eﬂ‘hﬂ@l@ at n.oozvtegxpm@woel@dﬁhﬁ wpetessdé therrpactioywas monitored

by ?L@ﬁ%@@icﬁoﬁhuiu% Was }%?n‘g&) 91% 9&%&&%&% PSEII(HH%?CQ%%{IQ(Z $618%n (50

mL) and extracted with ethyl acetate (50 mL X 3). The combined extract was washed with
water (50 mL), dried over sodium sulfate (Na,S0O,) and evaporated. The residue was purified
by silica gel column chromatography using 0-50% gradient of ethyl acetate and hexane as
eluents to give pure 54a as colorless liquid in 45% (0.41 g) yield. The 'H NMR and mass
spectral data are identical to the compound synthesized using the protocol described for the
synthesis of 54a-e (Example 3, Scheme 7).

Example 5

Alternate route for the synthesis of 14¢ (Scheme 8)

Step 1. To a stirred solution of cyclobutane amine 52a (2.51 g, 0.01 mole) in 50 mL of

methanol was added benzaldehyde (1.27 g, 0.012 mole) under nitrogen atmosphere at room
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tenperature. After having stirred for 2 hours at room
tenperature the reaction m xture was cooled to 0 C and
t hen, added sodi um bor ohydri de (NaBH4) (0.55 g, 0.15
nol e) portion-wi se over a period of 20 mn The
We2008/034141 xture was stirred for 5 hours andP€hES2007/078682
progress of the reaction was nonitored by TLC. The
' centrated under vacuum.b an
temg)gx‘g&%éé%&t glgﬁv%é ?térwi%uftog grfmmis at r‘%%ri/ femé)era ﬁl rif&i}on C¥urae was
coolEdeto redLI gﬁd thgn,Mddéd selina Sotbhpdredd (NaBEI@)S(Xi)IS\iS% 0. M mhle) portion-
. sat ur at e

S car bgnat e sol utiqgn 0 ), water
wisg eberﬂpeiwéf? 9@ PR ol BEEActaR, HP’EIHHCSV‘(ﬁsfsﬁF%G( %ﬂé%@ﬁ)ansmf progress
of tRYRBEIoAWRE mohiSrel @*} gie Tﬁ@ﬁ:a&%'lﬁl&ﬁ@% W¥% ®hédnfitted Bhder vacuum
col um chr omat ocg Eteé; usi n 0- 50% gr adi ent. of _et hyl

andhetesidge Hitel s v pasile HOD ey $§wﬁ@tm&;mmmnr@§ [washed

ey AL By 0B sy . s

ovef Sidiurhy svdaiﬂe &Y28Q4) @84 gvapdrafe@Hhaesidde €& uri@igd pBkllicagsl column

chrr%n%ﬁgr%p Eré::(? -5 i ’gra?t?aﬁ_%‘éﬁ]ﬂgl a@tge anlxg geé(g%eyio r%;\)e C}he corresponding

N-bentylbindie SJfas No[bﬂék&)lﬂqﬁidllﬂ 90%7(3(08 25 6icll. "1 NOAR 530ml/15)5 EDCL): §

roys. THFE mL a 10 Msolution
0.8 L S G BB} T D5 6O 55 G G P 716246 4,
m); PYANESMY AR (2Al )l poen 3alomshpere at -78 C The
resulting mxture was 15 warned up to 0 C. The

[COERct i Step ke &pireseiugien pel] he@zylwn@é@aiqg 8&8’/‘5 welg) in
anh?@:@&éjrﬁﬁ W?wé’s ﬂﬁé&‘é !(S’Nl é&Euti%h BY£1 b§f¥ﬁﬁlﬁ{ﬁﬂ\(ﬁ‘ |B%i§t(§ g mL,

e reactio
0. 0@‘8 mohg} 2] hmesmcdmr ymmmospbene@oﬁﬁﬁ@nﬂmrammg raimtiire was

tinu at roomte r re for hour
wark R 396 e ettt Al RS OGRS P tng e, e e
dropwB€ b balitidH oﬂeuiyes wndaalufa@ébqrstgoo ot uphgeh TEE (10LAD). ghe
and extracted with eth acetate (50 nL x 3). .20 The
oA iGRIRIHEER %3S ¥ Wi §?Pé‘ﬁteWPFﬁ%‘F@r°°{‘%‘Gd ﬁti‘_‘}mg ey

temP¥furcSRE 5 HorS.Ulhk b ? @T&N@?@@@acmﬁm%@ﬂ &¢ TLEN G he reaction
|

resi due was puri ed bX silica g col umm

g Wﬁfat’%@?‘b‘ﬁm crggied gced @(b%agﬁl azsﬁr@mi vith st geetade SOamle 3).

T DRSNS BR84S OO BRI R 0
and(e‘g@@rem;& ThEREIB waﬁp);rg“ﬂ:d (03 silich pd adludiy; ch@n@Togfphly ubing&d0%

el LGy s Bl ol s o

liquid Mard %2, 4365) }&1&7 BH\JI(/IRHSO(ITMHZYCB@;() 5H).8493H, bRAd 6D &Bx,

brofip 7S o Ty SO APk Tt e Py oot S8 e,
s); mwmﬁbfmhq) 6 73-BONWH, aget M @H( 2. ML) fol | owed by few
concentrated hydrochloric acid (HC

[0016&] ulst PG Sl X & i, ispeation Py’ uﬁ@@ﬁluﬁy@rc&@@ﬁ U@c&@) (0.5 ) was

add@& m&w& skel. ! 0*0@1315’ SoRY iR IRREE 128 RNGSHHIR @rfgw drops
ress o e reaction was 30 rmnltored by

of cvn@entr@t %byc@@ﬁh&ﬁrs@tamdéﬂ%)s Th¢ fesuiiegmixtae wn@stmeé@née;rﬁmre gen
fy

gos YR RoMREO RS 190 s B es"fm& BHERuflan 1Rk RESLARE B was

mowgitmesint Tlé@ élale mwd@mn mezdluc eds phesdurdghapciptie weswaihed with a

, sil j,ca .g Ql chr r using
1 BB el Pt P e S mE B e SR B g Hared
undbf)regmdée pf&@@r@ﬁfd&hﬁﬁbﬁ@@@hﬁﬁrﬁi@@ lbﬁl§1|hcé/@1 Icolumn chromatography
2 4142P 2007/ 07 2 1%
usutgg()o%p %a beab s p%?aterﬁgl/ 0 Slg%qqggglgrg}t?ég@e &Jg,l quplélge alnrl‘lnoseste?" 54e as
satisfactory 1H NVR and mass spectral data and they
are identical to the conpou4sl prepared using the
general procedure described in Exanple 3 (Schene 7).
Exanpl e 6 5Synthesis of 4-chlorobenzylnitrile 47a
(Schenme 7) [00161] The buil ding bl ock 47a was purchased
from comerci al source.
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Exanpl e 7 Synt hesis of

2-[ 4- (benzyl oxy) phenyl Jacetonitrile (47b) (Schene 9).

[00162] To a stirred suspension of potassium carbonate

(K2C3B) (7 g, 0.05 nole) in 10 anhydrous DI\/FLgWg) mL

KRS03HEEE 4- hydr oxybenzyl nitile (59) (6.65 fCTUGEE7078682

nol e) foll owed by benzyl brom de (8.55 g, 0.05 nole).
colc%té@s lﬁcﬁédhhtsllmo M7Eh B 9/1\% TRakBshedbr IR govd Qfisfaflory2H NMR

ours and @gro gress of the reaction was nonitored
andlylgassrﬂi@cff&i'ldétala they e idansieal fethaemprund pegagil pHnethp peoeral

pm%gﬁ?%{egmﬁj;@% %%ﬁ%@gs%%ﬁe?ped The filtrate was washed

wat er i ed over magnesium sul fate
Exaiff30D4) and evaporated under reduced pressure. The 15

S}’I‘lﬂ:he§13 %i" g c%isob hum?ed478¥%%;§)n gel col um

i Ormat 09 rap y-usin dient of ethyl acetate
[0061 h ei‘hm‘mublm@jlmud;rﬂh utaopg‘chmed fiem pommercial source.
Exagéjg)e?zyl oxybenzylnitrile (47b) as white solid in good

9.82 g) yield. The pure 47b gave satisfactory 1H
Synftitdis PRS- $4-gRaslls:aNp kﬂﬁ;ti}hcet&ﬂdtrﬁlﬁ/@?b}f&@@hdvﬂx&z% CDC13): 33.70

1008421 S5 o s se e ponif Bt s § oty in

anh?@roﬁé(ﬁmi (60 &L Pwak ARl 3- I'@'ﬂroxybenzyimtﬂe (59) (6.65 g, 0.05 mole) followed

met hoxyh | benzylnitrile (47
oy oEMBBT O U8 B PO SR B YIS E] A0 b0

houtd &R OB‘X?S o? Itlk:(}g‘é\icﬁgn RQ@m@ﬁl%&P@ T]S@ SI%E 'r&%gorf Bfxodrd §as
synt hes n 76%

dihp&iSyitlt ¢thidiageteye (100 mL) and fi gtered The ﬁltrate wgspwashed with water (100 mL

| d
L T T L
res1ﬁué’1w?ﬁkrpgmﬁﬁle by ylllﬁli gai tdlemf Bﬂ)amélﬁ)gﬁtﬁhjgusuﬁg ®©50%gralent of e‘ﬂfyi
| C or.o
oo G008y ST AR B b AR g0 PHEE (e s
in @od 88Q19 BDLEYicld AP He@furd‘l@\bl dage ﬁllsifaéteﬂ( Lﬁﬂfndh&smmWQﬁataaH

NG BBy S 43 T R G 85, 53 28y s,
740@{ %t plst(@gg%plwfg lolRegsul ting mixture was

stirred for hour s an the progress of the reaction
Exﬂmﬁe?’mnltored by TLC. The reaction mxture was washed

F]t F o‘f’@l(g MO%?]J&IMQX%H%}{I%D‘I&R WceehcAMRE oyTRgNESi UM

and evapor at ed under reduced pressure.
[oomﬂ regr(aaéetmsrbwmoﬁy)@alzwngm (#2Q vge prepeyedi i following the

progc!lé (ﬁ@&ﬁ)g& anhy. ﬁ%{hQ S&ﬁﬁ”{ﬁ 280, 5@ of ethyl acetate

exane as uen Ive t ure 47d as
ExmaplePl ess thick liquid in 97%(12 58 g) yield. The

syRiS ot 1SR Db G Moo R0 BRRE P EHERL 9,

[00064), S)To a3tidd éctitionsf 4-Iﬁd155yl(eﬁbylmdﬂe 0595(6263—3,)0 056n&@) in 75

{
iyt o oo g HERD e RSB e S S5 ma N pr o
dinf@damiaspyRdine GOMAFSChe gp0.0Dhole). After having stirred for 10 minutes, a
solution of tert-butyldimethylsilyl chioride (8.29 g, 0.055 mole) in 50 mi of DCM was added

dropwise at ice-bath temperature. The resulting mixture was stirred for 8 hours and the
progress of the reaction was monitored by TLC. The reaction mixture was washed with cold
water (100 mL x 2), dried over magnesium sulfate (MgSO4) and evaporated under reduced

pressure, The residue was purified by silica gel column chromatography using 0-25%
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[ 00165] The cycl obut aneal kyl am ne 65 was prepared in
good yields by follow ng the protocol described for
52a-d in Scheme 7. Colorless oil (79%. NWR (400 Mz,
CDC13): 108 1.53-1.85 (6H, nm); 1.90-2.06 (2H, m;
WM@%M*‘%GH m; 2.89 (1H, n) 3.72 (2H, m PCHUBH07/078682
(2H, m; 4.45 (1H, t, J=4 Hz); 7.05 (2H, d, J=5.25

gra?"é’\ﬁ\;c o{ } h%f'g%%@ ﬁng hiﬁicmg azglgé_r'@ tﬁ &2@ tﬂ%@r ’%J'%szcolbréélsqm%lg liquid

in 92%441258 (glzﬂahi fibe urpdTdhgdvio lsat;slfa)cmyy: Ibh:rutmﬁ)qs Ismm:rxl)qaacﬁ{ NMR

ool et ki S IR ke P o PYEIAERER P ol st Yo

(2H, Byl=s\igbcar bamat e (66) [00166] To a stirred sol ution
of 52d (5.20 g, 0.014 nole) and triethylamne (TEA) (2
Exgpgple 0 014 npl e) in DCM (25 nlL) at room tenperature was
Sy iR &f 2[5 -UhIbRBhal & cidbRid =R t%h 24h- AhSine
anhydrlé_@i 1%8 fy}%‘(}msfytl H n DC%P?%BM ll'hg‘ggr
(Schegi®i ng mxture was stlrred at roomtenperature for

[o03é5]hourge @%‘?obtu%eﬁ%)ﬁ AR5 as %ﬂfeﬁ% do‘a by follodvmg the

nDnltored e reactio Xt ur
protgiceliiegsrived 81:11 53a-p in Gefined . @ploﬂemle(W%BéH mLM& (@p MHE,i @CLs):

r | I v
51 8585:30FL A S 4 ot DS a0 RS 2R01A1 8 5 TP .0
(2H; hppohed AT, aghy Hllz)s r7rog (%%gﬁgﬂﬂﬂﬁ)? 24 ¢1H, &L ﬂ?ggﬂﬁﬁt 1i\"I'Sf(EgI)
n s eluent to get the pure protecte
n‘?whﬁg@)ﬂ%ﬁcol orless liquid in 98% (6.30 g) vyield.
Exa,hipielllNl\/R (400 MHz, CDC13): 6 O 27 (6H s) O 73 (3H

3H,
syrli ot 0% S st bt e e () e
11y1.75-1.78 (2H m; 1.91-2.05 (2H m; 2.17 (2H m;
3.20 1H rr; 6.72 [(112H broad d); 6.95 (2H, broad dl)l
Steps S(yE is gf ri-Butyld - d4(tqv|t butg@gyethgglyg@)@ﬁ)hgnyl}gyﬁpw

metﬁfyibh [catBh (66)
4- hy drog henyl )cycl obut yl ] - 3- net hyl but yl - car bama
}

[001@6]( 67 ffopatweyiciriondé prbeSeitd: @@I@mo@md giethyjpmieg TEA) (2

s

dlcdkbgtatﬁr(ﬁém @‘dlbf{lmde@ (B.UF g, WIDS Zf@m@hlﬁ)B@M@@(ﬁiﬂ)Umﬂ@Wlﬁ@ﬁﬁﬁﬂe

0, OO
e pet ofloBhTah S AR A pad hsdroy fEpEFesflyl dThodored
by ThE.i the rewtiohaattad wab d&&ecﬁwfﬂo DB/ (BIUhE), wﬁmd PR GV aRE $50hL <
itored by TLC. The reaction

e react| on
3), ﬁﬁl‘%&*ﬂ)’wf\ﬂia@l shiio St A ?‘ﬁmraféee’Eh&tr@ﬂ?@ows e fiagrhy silica
gel thamn cﬁﬂéﬁﬁﬁfgﬁdpﬁ? Lidtnghes Bechramidnd opé'thﬂ QcdthP aﬂ"ﬂ—})e’xaﬂé@{s %fuent to

50 nL The or anlc | ayer was dried over

get Ipﬁlﬁft BQapatssle éﬁl&leéiﬁaaéé?laﬂ@a ligyidén PEe .@%ﬁégm@d Th nmr
Y, I -C h
0Bk, e 1%. 3001 KGR IR PHEIBEOUERNCHE Mlso on. o)

L. 45 OHy |bm@d18hé S0ulr ¥ (@Hennbxl li.@-bes (Nhm)ye75T.7862 18 0ot D&LD5 (2H,

midafh B i b B, ot o eas (A sk prsiy -
348(H)I-(1Mb3663§1 s); 1.52-1.69 (3H, m; 2.24 (2H, m; 2.43
Ste % Féy}lﬂ%%ls 85’#"*‘%‘1%6 &dﬂ)cﬁl hyﬂ}@gm(gé{;')jl)cgllobutyl?g H(Lethylbutyrzl?c%g)amate

(67)
[00167] The deprotection of OTBs group was carried out by following a literature
protocol (Maiti, G. and Roy, S. C., Tetrahedron Letters 1997, 38, 495). A stirred solution of
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10 Mz = 667.00 (2 x MFFE).. Step 3. Synthesis of

et hyl

244-0-(1- (tert-butoxycarbonyl am no) - 3- net hyl butyl)

C\écl obut ngphenoxyl acetate (69) [00168] To a stirre
12688{%8H3%f phenol 67(0.5 g, 0.0015 nol e) |nPi'§U$FE°76]F8682

anhydrous DMF was added cesium carbonate (Cs2CO3). The

N-B@S plotdoRRe affiinet 81(2. 294250 D@Ah6eM) 2070 6F £ @ixtkd bRdikRthlsulfoxide
The reaction m xture was cool ed to roomtenperature

andgypter Afadeptiel s hepied #bHL &t fr 6 houmeThedzegress A W xagien Wass
rnmfﬂ' %cﬂ? TISE e Scfidn thBufre (A% dlg_\t%ﬂ%&?etﬁﬂQCétﬁ@ RIOQBN B then,

reacti on was nonitore The r act| on
succnsswfdy washad witth|boine (h Owinl Yo weteh (A0 raTe)eiTm erg@iORyenwas dried over

o SE B R o DRl ALl e
chrmao@raphyfusmg 0b530%6 gilailient ch ethybmetatﬁand hembmg}u@q@ hygivsihagure
phepalRaiEaR T ot Plodiss it 2EELCHGRige "BIRIR i Metfoeh
5 0(7@(@8 bﬁ)adxé) /9. (3H50r6-ﬁﬁl))1 7O99H, 5roAd O); @(32(1569](3111;11)1) 2MEPH, m);

esis of e

243 PE I D8 SHhEOS FOUEY o360 DB PYes R A HazaddeMS ESD:
Z(_7937 Od(fg%qgﬂ{g solution of 69 (0.25g, 0.0005 nole) in

xture of DCM and trifl uoroacetic acid
Step ?Fsyntwass of pihyr 2H-At(Lr{eronbuteypabenianeng or-rRthyBurd)- The

@y eaction was nmonitored by TLC. The
CYCPOFDQ%) E&o’?g]xatc%?tg% s concentrated under reduced

[00p683s s ufTe a siiiel sodgiod wéplas! @ (Ut .00 § oM 35501 nﬁanhydrous
she th br 2 -~ dried ove od| um s
DMRESSE s tigarAReBbom e S RS BEe iR Bl P o o
12 Rouk) Q%6 Saatinefittued wed dovled ac@bat tempdratuitexdagdastisl uent
to give the pure amne 70 as colorless oil in 85%

bromacwteg JThg reastipn migturgures ppberipred #3815 for %%P“g%a"(ié progress
of thE gé%gﬂo%)was Qno%ﬁo&@ 'S'y TQCO@ﬁje éﬁotloﬁ ;rﬁ?tuﬁeaﬂs(dﬁluteg %nbﬂl'&:%y@ acetate

(100 244), wz)shecﬁwn]zw@@HS{)ﬁv)IL XZZJBBIGQ mzpr apfrydr@is3edipmiqulfesy (NaxSO4)
an af')va}:)c:fzg’tgaﬁg| T(h% 'Y_?sfldgle w% E'ﬁ;ﬁed%%%ﬁwg %!:_I cgﬁgrr] c@@dr?a]f%g(rgﬂﬁy u?ﬂhgﬂ%()%

grapiearafethgl agyteraas lhbxase pOOdtDIoTdec t(ijm nog rwstme%& arsa:nbgomlg}nsi in
; oS A c4

o1 e S Y B R P RET Brpounds wer e eval uat ed

StepH, Mﬂ&eﬁb af erhyl eVl 4 am(not3-gthibubi cy@otiiy])pBetdxelacstatdVir0).

OoRBBEL, i P . PR S ot T PR T

trifk@acetit 98id (PRAYwaAlided G o068 terﬁ;era&ﬁre &xl)r 8 ho'ﬁfse I’ll‘151|§progress of the
Phar ntcol . Sci . 1993, 14,

43- ,
reagfig| was@igpred §y 41.Co gy reation P GOnSHH T foduped

pre%rea The fé@iﬁue]wasP Jihﬁ%éd(ﬂrlth DBI@%Q@O &]ﬂ_éfn&gsilg% gﬂtl)x 2%1‘73-@3 I b6&Rd over

sodzevs géfa@d%{zéoq) mﬂee\'ﬁmfétﬁd r&e GepistUR Afe pvrﬂ%ﬁﬁiéwrf@r) gradient of
ethPl RE8leARd hexane as eluent to give the pure amine 70 as colorless oil in 85% (0.13 g)

yield. "H NMR (400 MHz, CDCl:): 8 0.85 (3H, broad s); 0.83 (3H, broad s); 1.25 (3H, 1,
J=4.5 Hz); 1.59 (1H, m); 1.85 (2H, m,); 1.93 (2H, m); 2.20 (2H, m); 2.42 (2H, m); 2.68 (2H,
m); 3.21 (1H, m); 4.08 (2H, q, J=4.5 Hz); 5.09 (2H, s); (6.81 (2H, broad d), 7.13 (2H, broad
d).
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10 dopam ne (DAT), norepinephrine (NET) and serotonin
(SERT) were selected for the in vitro assays. The
CHO Kl cells expressed with human reconbi nant dopam ne
transporter (DAT) (MDS catal og 220320) was used for
W0aPsas4Imy t he dopam ne transporter inhibitoPGT/US2007/078682
activity. Wiereas, MDCK cells expressed with human
Exa‘in%?eoﬁ’i nant transporters norepi nephrine (NET) (MS
C 0g no. 204410) and serotonin (SERT) (MS catal og
In vitey pHa7d g3 ®Ry wesnks 15 used for eval uati ng the

[Oﬂmﬁ FSNpEE " h ne e aans eBSi 1P18E:§or§ EYt}V\/tllelS g§e?ec?elgl compounds (54b
and/5@8ee fdpﬂﬂécbhereﬁh €The admpéungawdrebwmatetgampgyﬁam s@rvices (

220] €S Mol A S LS B e kg iipadistiosgibn G

assays BMtoonQ@m] Ah& 285 3.34p. BRILQ9ISANDE edoput i Gu@lé#lfﬂ Lc.-paqt @fends
t he antltatlve data are r;Eorted 20 as 10

PhasHpL A oI 43455 D Bt - By s 1900 S6RLD T v 7A0:
Sheltfnad, DO el elln&"iir;l PE@S’i‘nﬁt 1§§Eu§47§§ Pt ?)96%"281' %93@@ f)/W V\% etal, ],

usi ng Mat hl usi ness Sol utiions Ltd. UK).

Bio}. ﬂhﬁlﬁu 19982 %t%ﬁ%oﬂfl&%ﬁ) The bupnerseqiakinent trﬁépmter\pmtms
dop‘é\‘ﬁfn% (BQJT? oge%gl’gpl%‘ﬁfe @Eﬁ"?ﬁ}d&%@éﬁﬂ@ﬁﬁg ggﬁe;k%egt@&i for the in vitro

Pr usof ., Prusoff,
assaph.aihed d 8P -K 1108 8exp&3sc300 6 1308 yeagsibingntt doparoins ernspdrtdrCHA.T)

L3 el BB ERERONP el RRABSIR SRR ipniitops actiyity.
Wherahs, ¥ FI0 beltsl’@&pﬂé@ed)ﬁfmh hernhn gandbifab ltramspe:ders norepmephrme
e DI Rt 2 i 3R SRR SER T 0% st Pl g7e900) were
usedE foo ﬁeﬂmftm% Itte mﬁﬁﬁiﬁﬁglhﬁnze\tﬁtr]lhjoﬁdﬂ NETY uﬁd/?:rotmﬁﬁ nﬁlfdpslwdr@mr)
. USI Vat. ne transporters
inhipfigry PSS I%%CWWX i@ %ﬂd @%ﬁ%ﬁ?%@l%@ﬁ% &ﬁafgcapseéwuaﬁéouf
differdab)tcdd SoitentF-AehOdnld ginelst RbdhinGioAS A% 1AV,8 BRI 1t @k, Al 1
follow ng table. 30 WD 2008/034142

HMPCT1US2007/ 078682 Assay 1050 1CG nu

[00171] The assays were carried out in duplicates and the quantitative data are reported
as 1C50, Ki, and nH. Where presented, ICsq values were determined by a non-linear, least
squares regression analysis using MathIQ™ (ID Business Solutions Ltd. UK). Where
inhibition constants (Ki) are presented, the Ki values were calculated using the equation of
Cheng and Prusoff (Cheng, Y., Prusoff, W. H., Biochem. Pharmacol. 1973, 22:3099-3108)
using the observed ICsp of the tested compound, the concentration of radioligand employed
in the assay and the historical values for the Kp of the ligand (obtained experimentally at
MDS Pharma Services). Where presented, the Hill coefficient (ny), defining the slope of the
competitive binding curve, was calculated using MathIQ™,

[00172] The monoamine transporters inhibitory activities of selected compounds (54b

and 54d) using radioligand binding assays are reported in following table.
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Conpound 54b DAT 0. 0569 RM 0. 0452 p, M 0. 826 54b
NET 0.121 pl14 0.120 RM 0. 832 54b SERT 0. 140 RM 0. 0228

RM 0. 677

WO 2008/034142

Compound Assay
54b DAT
54b NET
54b SERT
54d DAT
54d NET
54d SERT

PCT/US2007/078682

IC50 Ki ny

0.0569 uM 0.0452 uM 0.826

0.121 pM 0.120 uM 0.832

0.140 pM 0.0228 UM 0.677

0.370 uyM 0.294 uM 0.943

0.182 uM 0.180 puM 1.04

0.415 uM 0.0676 uM 0.578

[00173] All printed patents and publications referred to in this application are hereby

incorporated herein in their entirety by this reference.

[00174] While the preferred embodiment of the invention has been illustrated and

described, it will be appreciated that various changes can be made therein without departing

from the spirit and scope of the invention.
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54d DAT 0.370 RM 0.294 RM 0. 943 54d NET 0.182 RM 0. 180
RM 1. 04 54d SERT 0.415 1.tM 0.0676 RM 0. 578
[00173]All printed patents and publications referred
to in this application are hereby incorporated herein
in their entirety by this reference. 5[00174] Wil e the
preferred enbodi nent of the invention has been

CLAIMSI ustrated and described, it will be appreciated that
various changes can be nmade therein w thout departing

fromthe spirit and scope of the invention.
What is claimed is:

1. A cycloalkylmethylamine derivatives of structural Formula (IV):

O

N

Formaula (IV)

or a pharmaceutically acceptable salt thereof, wherein:
nis(0,1,2,3,4,0r5;

SP is a direct bond or a spacer selected from the group consisting of O, S, alkyl, acyl,

acylamino, alkoxy, alkylamino, alkylthio, amino, carboxy, and hydroxyl;
Xis O, 8, NH, or N-alkyl;

R? is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted
cycloheteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted
heteroarylalkyl, or optionally R* and either R’ or R’ together with the atoms to which R?
and R® or R7, form a cycloalkyl, substituted cycloalkyl, cycloheteroalkyl or substituted
cycloheteroalkyl ring which is optionally fused to an aryl, substituted aryl, heteroaryl,
substituted heteroaryl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl or substituted
cycloheteroalkyl ring;

R* is hydrogen, alkyl, and substituted alkyl;

R’ is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
arylalkyl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted
cycloheteroalkyl, heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted
heteroarylalkyl; acyl, acylamino, alkoxy, alkoxycarbonyl, alkoxycarbonylalkoxy,
alkoxycarbonylalkylamino, alkylamino, alkylsulfonyl, alkylsulfinyl, alkylthio, amino,
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4.

CLAI M5 What is clainmed is: 1.A cycl oal kyl net hyl am ne
derivatives of structural Formula (IV): Formula (IV)

or a pharnmaceutically acceptable salt thereof,

wherein: nis 0, 1, 2, 3, 4, or 5; SPis a direct bond

or a spacer selected fromthe group consisting of O,

S, al kyl, acyl, acylam no, al koxy, al kyl am no,
abr&}éﬂltdﬂy%ryhlﬁdﬁ?carbc&fyhﬂk%y, afythlygcabyhylalXylasin, agloxycarbonyl,
NH, or N-alkyl; 2 R is hydrogen, alkyl, substituted
awlﬂxyc%fb%ﬂal@m’s?ﬁﬂb@p@ﬂ @afpmatar%ar%xwyan@md@lkﬂﬁww ester, halo,

oA S ¥ LA S SAIR il it e o

hehRhaErMd R7Sﬂia§1ta dyatoatkyh atlsgm@ce& byclbaker @attheatd@yltyt or substituted
subst it ut ed heteroarylalkyl or optionally R2 and

ecxcmetwl@rl rivg wWhiglststrptionlbniuserbioanaig, 1bstitedtaryipheteroaryl,

dﬁl tgg\]tf%}}e%z%arg\o Oﬂ&e@el&%la%t%%{n@gd’ cg%%gik& tc?élgﬁleteroalkyl or substituted

Mﬁmﬂﬁ@k@ﬂgﬁrﬁ%’ ring mhlch is optionally fused to an
aryl, substituted aryl, heteroaryl, substituted
hegeroar cycl oal kyl, substituted c cl oal kyl ,

I
e e ki iy bl rubstites 2y ot BRrkyIedarvighol

R4 hyd t |
) SRRt o UL S ek
ahatkroadil,YWuBstiirled heteRsil] t@damtayka) dewhbstiawed hedekoptylalkyl; and

substituted cycl oal kyl, cycloheteroalkyl substituted

cycl ohet eroal kyl, het eroar subst.it ted het [,
K bt e M, PSSR PERB IS Y kg dyfusituted

g%ﬁ)ax é,g%b@i@gl)éﬁbstﬂtg@ F{cﬁ@eﬁ %}clohletelr?(aﬂfyl nsiuR%tltuted

al:ﬂ@d;l&tﬂ'rﬁtﬂkylahéwﬂosm fsomtitute& hkt}‘ti‘(ﬁtg}lf ltaﬂgtbaryhlll&w | suhs$tiuted
am no, arylal koxy, %Ialk xycarbogglalkox

AhsiPrRsll T s tRpRaG a3 B ooeaingT Wil i Bemy o which R and R are
aﬁ%&ﬁgé&' g’?lgﬁ?gg%g?nélgg? yubs ﬁt&aﬁg%alkyﬁ %?Qr@fg% alk&%&%ﬁé’tltuted

hyﬁﬂl@é%ro&kylﬂhig&ﬁhah & opmfone)lm fueedtol an dRﬁ aﬂﬂtlﬁﬂed aryl heteroaryl,
t;&fther with the atons to which R5 and

for
sated eteragigh cyeloalkyl elglt@tlts%ﬁwcloak%|065ﬂetlgﬁr@allq¥wr substituted

0 cycl oheteroal kyl ring which is

o%*ﬁonéﬁkﬁkiﬁﬂ%ﬁ to an aryl, substituted aryl,

het eroaryl, substituted heteroaryl cycloalkyl

surhst:d)mpcttaﬂt af\yetdioall, kyhereic yad @;Hedsréloal kyl or

substituted cycloheteroalkyl ring; R6 is alkyl,

St b i BUSSh b Bl B 1

cycl oal kyl, cycl ohet eroal kyl, substltuted

Cygl @%ﬁ%ﬂ%f@dtm NhRIGRRY IlS p&ﬁgﬁ hihd B %gyl hedgrio §1§Bé|t1tuted with a

heteroaryl al kyl, or substituted heteroaryl al kyl ; and

halogd®i lo\sermg,ldzﬂ,@gbmtu'ad laliy], hydtesyl, elkosy oabubgtifuents plcarrying soft moiety.

5.

6.

substituted aryl, arylal kyl, substituted aryl al kyl,

cycl oal kyl stifuted.cyel oal cIoheteroaIkyI
sﬁ%QPW?H%%thgg?%ﬂét B sth%¥@ﬁ5%¥ substi t ut ed
het eroaryl, heteroaryl al kyl, substltuted

hete E@tﬁb&hﬁi' fe¥dim RFwHRRLA ﬂféadl JM RBupab ekl nti@88¥1hR6-propyl or n-

with the atoms to which R5 an 7 are attache forma

butyl, gsablutyd] sdyutyl, sutseutyk ut ed cycl oal kyl , cycloheteroalkyl

7.

or substituted cycloheteroalkyl ring mhich i's

i onal | n_arwl, bsti t. t L
otk SoRpynd 435t {ofReth e B hatsd i jrobut
substltuted cycloalkyl cycl oheteroal | cyl or
substituted cycloheteroalkyl ring.
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2. The conpound of claim1l1, wherein nis O, 1 or 2. 3.

The conmpound of claim2, wherein R2 is substituted

phenyl or aryl. 4. The conpound of claim2, wherein

R2 is phenyl, and the aryl group is substituted with a

hal ogen, |ower al kyl, substituted al kyl, hydroxyl,

al koxy or substituents a carrying soft noiety. 5. The
8.  CcUhpemshuat ofchirm22 whatest R 13 HR2illos, sabstithieyt laligyt, auplkyl €abstituent

_The conpound of claimb5, wherein the alkyl group is
carrying ®§aft mgiokf-opyl , i so-propyl or n-butyl, isobutyl,

s-butyl, or t-butyl. 7. The conpound of claim5,

o, YL BTN P s AR € B CHUCEIOUBOPUY erinis 1,25,

4,5, 6sobptituted al kyl or al kyl substituent carrying a soft
nmoi ety. 9. The conpound of claim8, wherein R2 is
(CH2) . C(0)0al kyl, and wherei is.0, 1, 2 -3 4, 5

10, Thepompoundef cipfa le I O] 7 h?lovmér%%ﬁ loyrgraligyl or

1, R5 is halo, and R2 is |lower al kyl or isobutyl.
1. The conpound of claim 10, wherein R4 is H 12.

The conpound of claim 1, wherein the spacer is alky or

11. sThstémpduend cdiclayi.10, #Bereifh’ isdhpound of cl ai m 10,
wherein R7 is H or |ower alkoxy. 14. The conpound of

claim1, erejn is 0.0r 1, R2.is | owe | kyl ..0

12, § 5B GRrghostAt el shsreiT Birsbackt il SRR gl o
or lower alkoxy. 15. The conpound of claim 10,

13.  WIRE Bbpdtihdiof @0, wherein R is H or lower alkoxy.

isobu

14.  The compound of claim 1, whereinnis 0 or 1, R? is lower alkyl or isobutyl, R’ is

halo or lower alkoxy, and R is halo or lower alkoxy.

15.  The compound of claim 10, wherein R’ is halo.
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