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WO 2008/ 034142 PCT/ US2007/ 078682 SYNTHESI S, METHODS OF

USI NG AND COWPOSI TI ONS OF CYCLOALKYLMETHYLAM NES
WCEROSSIREFERENCE OF RELATED APPLI CATI ONS 5 [ 00RQj/US10e7/078682

present application clainms the benefit of U S

Pr ovi . si onal ication Serial No. 60/825, 868, filed
¥ M HGHS O TSING, ARB 6 STRONITON SO

10 [0005) e HEIGALKN IMERANGSNNES '

cycl oal kyl net hyl am nes, synthesis of
cycl oal kyl net hyl am nes and net hods of using

CROSYREBBREWNOBORRIBLA TS APPLICAEIONBar macol ogi cal
treat ment of obeS|ty and obeS|ty related co-norb

[0001] ndj cAbs pissent 2ppl BAEREReND hobendit of NvENTPiNons f’fmrbeet}on Serial
No. 66R85kEY. 1S4 6n SGHARLG: 1]%' 563 %/hﬁJha]]% n‘?Joh?o%tﬁd Hécf @ﬂ%fegénce in its
y evel ope

peopl e 'across t'he wor especially I'nt
entiregountries. It is defined by excess body fat and is
generally measured by cal culating a person's BM
(body nmass index). If a person's BM is 30 or above,
1. FIE1D OF Bife IRonRsdened to be obese. Obesity can cause a
nunber of health problens either directly or
[0002] ndi r Eb¢ presens irptentien refases temaﬁlpaléylrma}lpéa@ms,aweﬂles's of

eyclofi PR RTRT P B8Err Emefdlo-yBarny bl b Ees

pham{a!c§1|6§&f11 S hhtdf obé/s‘i’@%n@fob@@ﬂ?&@lated@@aﬁ@rbfﬂi‘ﬁdﬁhﬁoﬂﬁor e
l'i kel'y than nornmal -wei ght peers to die from cancer of

t he col on, rectun1 and prostate Cbese wonen are nore

' Iﬁﬁ? REN to die from cancer of the
2'BA%%¥$%¢ad er @ east uterus cervi x and ovaries. Death
[0003] r om e)ee@tyqaa CBifosic dfaeﬁséaetanﬁf@td KB dTpeap!s acrobethb tworld

makes the cancers harder tq detect in the early sta

es
espectatlts in s dexelaprdecouptiies s dedined hypxcepy beslydpt Welastnera y
measﬁéﬁ]ﬁf Eél@@ uﬁ& %E?I{ § bMFC ggrélg&tqﬁ&e%)‘? ls,rt‘ %k Poﬁ"%‘:fﬁﬂi 1s 30 or
aboveAha biesheeohs dérgg @ lekestent.i@best® ber calsseasabard helldaproblems

... _problens. ljnked to ob S|t includ al | bl adder
cithergjirg fiw ingeqilyy YHEES I iya 7 disBijgn, Porogars; hgapidiscase.

high ‘tﬂ@dcf‘t ]gﬁjc@ﬁ@esaﬁ?f%ﬁ %100%%%@@946%6%%51{@ @3%6&%%1@6 rae? ?1'51@ BBcertain
oesity is caused by nultiple factors, the
types pf cermmy Ol’oassft mﬁn bsimgye digplytthasnasriag veight pSos tohdie ﬁnm cancer of
d|V|d al s _hav

b h
the col i ip ot it DRSS Mot e ool S bR WA o die

from QA& dﬁh@ﬁaﬁlbléd"d@r BRGER etk c@ixfanal oShi@¢saPRathtfien some cancers
bal ance between energy i nt ake and ener gy expenditure;

may bgringrg dikolydhgatuss ob¢sity raakeh Ehe caneqrmbardedotdsteghig the carly stages (for
examPit thé lnﬁffal sﬁﬂtﬂ IR} )6? Bpeagtg:laﬁ%e ’rnagltﬂott #% %lt 1‘%%{ obese woman). Recent
oci oeconom c I'n I uences e see
studiels BROWO LBt idcr¥IeLMRIsQ 34 Mﬂleﬁﬁﬁif &@@@ Gé’uh@r?t&ﬁ Wher dlsease and
progression of this disease, there have been

i m
healthproblmadinked torf@eﬁ%tnﬁ%eéetgﬁiélbﬁégterdtwqatﬁ, gallensai Qslte@ﬁrthﬂtls gout
t into three
orynﬁﬁﬂ%%gk@g&%ﬁ% at %ggg@&;&ggﬁhgﬂt e or appetite
[0004$ uppr Obsstytis paushdbe nufii@tle &ctaes, thepdbaty Beobeibg gatetithwehich is

on of fat; an
the oneqsctmp re atlng 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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those that increase thernogenesis. Currently, there
are only two drugs approved by the FDA 5 for the

WO 209g/08482n t reat nent of obesity and they are fBET/US2007/078682
absorption blocker orlistat (XENI CAL(r)) and the

appeti.te sant s but ram ne ( MERL DI A . The .
progresiioy of fijg 5«%@% ereéwi; COHRh %def%mteﬁ gt hﬁ%;%veaéﬂtherapy of this
condlﬁ@nc' tlfrg%d % tRRh&EHsih @arﬁﬂ%jd&ﬁ‘ifefi %tﬂ ehre®PloupditBosclthf @édﬁ@ Food

has not been approved by regul atory agenci es. 05]
intakeTirappetite akppoesstnterihiscdok atter metabalisat onmdpksthi ﬁbsdmetlon of fat; and

astrointestinal tr bl ock an e at
those P leBiyi i Afnatl LRty 8o Al Y Bef iy A BB yedfY the FDA
for thé [oR@tEMEStrbAhRET d Midesitydhdtthe fﬂ@ﬁthﬂbﬁ&p%n bloekdratligdat a
person consunes is excreted in the stool. In addition,

(XEN&EAL@D and th@l appktéte Eh@raﬁemrsmut@mmﬁ (MERHIA®)aiThe ohlybl e

am, ns het a- ten .
thermifetBE soacio u fyheo onf it g Sodh ARG Gl
treatnieR€hdsGHdE bé@ FppkSRd b rédiatd naed. of obesity. Most

commonl y reported other si effects of orlistat are

[0005h)| oat Ihfgfat dbsprntivadlegksr, (ﬂ‘flll%?at waks ingbt gastjoguersinal tract e
blockﬁg %%teln%?gnrlec' ﬁ‘g‘P %%%g&lattg %?%eg%{ )fnstgardfo?\ﬁlleﬁ%r %9&8&? frgﬁlcthéaﬂl%stlne

up to aneaﬂlyﬂdeifhh/d fanhaes patéen consiines is)éx&‘é&ldhﬂﬁie%tcbdl Inhddition, orlistat
mar ket for the treatnent of obesity

blockﬁ%lﬁéa%wémg@fdleﬁ@%%@u@ﬁ VHAMH P, pEv @ﬁéﬁ%%ﬁﬁeH @s beta-carotene.

s ip S ldor IFERAEES Ml 67 (R RPN gt sy of

obesitg OMastecoappemdy echoftod otheesidb offtcts ef onlistatat mbratingfdiarrhea and oily

obesity. Wereas, noradrenergic and serotonergic

agent sibutramne (MERID A(r)) is the only drug

[0006]3 urr efht thy aﬁ%@ﬁ@é’@grefs%nt Edi8gory ON@W I Hrbh & 8 MRA SerBlonergic drugs
obesity in the appetite suppressant category.

belongidu fanzihi ofe-rabethydyroined mtteamemtd)hwadablnen Beokibetdonthd treatment

t hi s, backbone nmui onsi bl e for i i que
of obdspru Thetstr s e i apapEnichad phS3 Bt RS Trt s
DEXA(?ﬁﬁ\ﬁo)adl&HgE‘?%pfl E&@@Nf aé&{%l ﬁ{érﬂﬁf#é' Fﬁg?ﬁ\@nléﬁﬁMlN@)
possi bl'e us utranln er alone or in

are appaved fiatthe shom-tehnotehMGnlt béolaqsew tWheragse nbomdrdnorgid el
treat ment _ and/ or ﬁ{eventlon of a variety di seases

serotogpigioiecat Wbwtiraniae (MERIRIA RO the onlyelng qurrendy apmionedfes the

e B SRS YL 0

cyclolz!\pmidrrceﬂiylalnlnl?ﬂbbd:khbaé hdhit NothisWAcRIO /8 6RG2spodebledsr its unique
P.. et al 30 International Application Publication

phm“%ﬁ°“9@ﬁb%?ﬁﬁ@%?4 Senanayake, C. H et a
[0007 nt er H%b %9&0 ?\Pa% 'a%‘iﬂb‘épop Bﬂt§l@a¥de%e$@1bﬁ§@ecpaﬁ ﬁé%%lble use

nat i onal plication Publication
of mb\i@r@ﬂ_ﬂe,(ﬁj@@ﬁ@lo& otcin combirdtion withl other Ititrepausit |ag¢m_¢ for the treatment

|ication Publjcati , P.
andiof B B0 S AAPT A R PO PEBTIOERT ARG (g5 pgsee: Montana,
J.G. 1%%@%%51%1%@%&%&%&7&68@0 OuBE5k337; Balal Ay et 4.

I nt ernati onal QEE i cati on Publication No. WD 98/11884;
Interngigona) ApplicationtPab heatios M. WOR004APO YR Berbssi.clath. ehalio.
Intel’n\/%)ona?/A:Ip%pg3 31)0n PFB 1cati %%’0 %?O 629(%%&% rge gnaé/ fg‘eu%e%l et al.,

enesi s, rela gd “condi ioNs; can

Intemdmfamncpbhwmn Pedlicatign NS @Vde{n$514wllgém al. nnteﬂnaﬁd)ﬁaabl e
bowel {ﬂdrone obsessi ve conpul si ve di sorde
1

Appllgﬁtl@p@u@ CHIPHAYG- IHO (HKQQ@QS Birgle . iMeet al. Internatlonal Application
Publication No. WO 01/00187; Mueller, P. International Application Publication No. WO
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5 di sorders such as attention deficit disorders,
depression, and anxiety; nmale and femal e sexua

WO 0803402 di sorders; restless | eg syndroneg; PCT/US2007/078682
osteoarthritis; substance abuse including nicotine

cocai addiction; .narc SY. [ u
003235 ST dnfitione Al riorr e spsarhyo WRH L ARgnkcelty. P
Interngﬁd)r{h;l APbIERIoR PRbIiERIENAIWOWRETI09M). @blsé%{a%ﬁﬂésé trE4RM &f nausea,

disorders such as prenenstrual syndrone; and o
emesiprradntlated gorditids; LOOURTe dysfupshensakating disardersi wel ghiagin irritable

nunmber of. t herapeuti.c benefits u of its i gue
vowel A SneE Bl ELT BaMEy ¢ FRE el nBGER Ha5ef P RS
disordeReyuaR aslhittentioh Aefi€if dibtr@ets! @pirdBidh, ardf anQRES ink e a@fbmale sexual

ot her diseases and disorders is currently not fully =
functigp dispydses: Erstlaides Bmdeame; aistgoarthritist sbisenec dge aglusingnicotine

. ' 3 ¢ T .

o s, B4 SGE T R E O LS DRI o,
chronichrada heigraing:s; ¢eneiraldandtiverdsasders;chidmodispidessucieasprdmenstrual

the side 15 effects derived fromthe drug-drug
syndromie;cingd dRGogHECICEor  exanpl e, serotonin syndronme. The

j or{ thﬁ@@nﬂ&* :

[0008,:'2t ab% egrgr{a , ass utfanti: lﬁatrsfdglrlrll‘fﬁr‘]bgf‘ éﬁtélr@{ageut%ctooseﬁgﬁﬁ bR BObf its
uniqup pharmacabgghlgabpates. blosvepere sibnirmame | sythemapeticsise for the treatment

secondar M) and primary (M2) amn met abolites. .
of obcEt i e ekt BopRBEs PHTINE Mor G T EHE PR fisgreain
limitatiB§s fAtRCHLO TR BASds asfs@ﬁ%i)ﬁd haRZKEBRe. THe ARFRITREMY e events

met abolites, M and M2. These active netabolites are
reportedyrin eme 2@sepbifeathdatena, hyeludgdnarase an blond gragsure and the side

.‘ , Lo el [y . .
et G093 R PARR L PR R Lo PRCA PR AR 58
majorith OF aRedidvetkleyeds biley & kriciidnt anstalseRMBIAEY. Sibutramine exerts

) netabolites M and M2 are 14 and 16 hours, ) )
its phgragelegicglegogiony prefdemmgnidierie issesandanyvhe pnd piimaryAMp amine

e DR 5y Y SS00B EAPA BB RR o
(3Ad)as&yhes,ao geaattheheabolites ponsid e These mdvensabeliepntus further

such as 25 increased bl ood pressure and other side i
metab@_rl?@clfssh%m}@%%néﬁpwwa@uqalrteg> PRSP 8t G20 dnastive metabolites, Ms
I ) . .
i 81 D ETL R LAROTL, iRLEE R DBCE 8,0 ARSLeay,
metabape M t vdsVipmreddsadtl$ hoors, tdspedtivelat reneviddnt floesd hymbein

) i deal dr inthis ss ..shoul d .have ent a ite )
literatyl T aportuith Vihehirme G e B inneBen «B tidong BEE ey active
metabdBlds (MQla8d 84,5 8re36 a‘%ﬁ'&i‘t ROtcACHONIBE BREAREE events such as

adm ni strati on and have all eviated side effects when

increagerhblap@ tressure gibothemndaelTestrddopived frermmdrng-drg nractions of
S].butr2008/034142 PCT/ US2007/ 078682 3. SUMVARY OF THE
FRVENTI ON [ 0010] The present invention is directed
[0009) OVar Wher6RARArE istfec@fanfomat derfiatl fonbdf avatdnfib@rd Mt
anal ogs and the use of the conpositions for the
generatiuAPREtHE suppreyyarts for thetragimepiedfpbetityc dnrideddideng in this class
i . i . h
shoul g A e B B S L bR ST B8 el Wreratea
durinpa@senid dhiveatdmainiatasion pidhivdaedcntcdaik dfectswdicngompared to
.. cycl oal kyl net hyl am ne anal ogs, and pharnmaceuti ca
Slbutr%‘Eﬂ’f‘ﬁé‘@ﬁtp%%"He@?m%ycIoaIkylmethylam'ne anal ogs for
treating or preventing obesity and co-norbid di seases
and/ or disorders.
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[0011] The conpounds of the subject invention provide
next generation noradrenergic 10 and serotonergic
W@easea1appet i t e suppressants, and are parti cuPEr/U§2007/078682

effective and safe for the treatnment of obesity and
co-nor bi d di seases and/ or disorders. They are
advant ageous because of their favorabl e netabolic,

3. SURDAARBCOKITIEE NGHERNGORNar macol ogi cal profiles.
Specifically, these conpounds are primarily

[0010het ab®hé z@sbrbwmymmisyhnecteé towardscaroposiiions pt neel one

cycloar}égl e&liyall ¢ sﬂa&Th ea(pgi‘gﬁ% ﬁ?@ otﬂ@? 8%%%”2%% f%h[bg frgatment of obesity
and redaéd t&Hobill YoRdiMany a9 prSeesRMESn pRFides ARiIIRIfbrt §Sthesizing

have reduced system c exposure in conparison to the
such gygtoalkylrgethylampmroarpiogp nTl@@e@gbmgnﬁqnﬁésomr@g@m methods for using

cyclo é%ﬁ{ytﬂg/?ﬂmgg g}{élggss gﬁa/ §l¥ Q—ﬁ}ag%lé r(’{a&}qp@g&lﬁﬁ log 8% léfaﬁlg%%ﬁﬁiamme
analogs BB tredtiigrod |paev(eii‘bmg%begﬂy Bndto-mophid diveaey bhd/at dillyorders

cceptabl e salts, hydrates or solvates thereof
[0011$r ovi GBYICARAUNGHEf the SHpBRinRengPn PR Iderghes S8 meFadsencrgic
|
and seg%téﬁ&? cr%'tl% tg:&;t stlﬂl te@@d&%’, El?R(PZ%rIS ?ngfc%?@ g?tgslaeﬁa%ﬁ 59];% for the
treatn@nt df, ol sityBandgo-morthd dl’%Eath aatior ddraers. Thegepentiantaggous because

of thegsf%, eo(i’gbqg H{fgﬁtﬁ%ﬁﬁn%}g 1neg?%,k¥ng| Hlfq%nqgctg@%af gxﬁjlé%sy gf)eciﬁcally,
these BEMpEINAY hre IﬁMﬁa{rﬁg’?‘ |rﬁ%‘la{b0h§éﬂ)§31 h dt‘@)l?qc EYARa kY B%r cytochrome P450

cycl ohet eroal kyl; substitute Cl oheter oal k

enzynigst Ehasacginpo éltam wh@dilyhmélmh harrnfw@kmebapmﬁdﬁ kr;d are

partlcﬁﬁrly 615‘2%11:1#&%5 edl?epfg{lsre?gﬁ%{ %ﬁ%lb k%te%\ﬂ?vgeﬁe&icl gnaltl ic eF(Bosure in
comp@isoaeh ad.actios drug. cycl oal kyl, substituted cycl oal kyl,

30 cycl ohet eroa kyI or substituted cycl ohet er oal kyl
[0012}j ng™ Wnenstespest.dhe Prsadlt iyveptieeproyisiea aydealkylmethylgmine derivatives

comr QBRI LSBT IRRE oot e ary

substltuted cycl oal kyl, cycl ohet er oal kyl or
substituted cycl oheteroal kyl ring; R3 can be sel ected
to be hydrogen, aPEyI, substituted al kyl, aryl,
substituted a Wal kyl , substltuted aryl al kyl ,
Formmz(Qal kyl , su it ed cycloalkyl, cycl ohet er oal kyl ,
substituted 5 cy¢l ohet eroal kyl, heteroaryl,
substituted heterdaryl, heteroarylal kyl, or
substi tut ed heteroarylalkyl and R4 can be sel ected

to be hydrogen, alkyl, or substi t ut ed al kyl . 4.
or a pIDETAL SR HESTRY e GN OBy TS ONSEINKAEON 0 f pmn@}i theitle

compl B RS S a R B e RS RS BBk or i spucron
one of the 3tEAlenBR 'ORE Sint R awﬁer%ﬁi atied, ©o; Bpr, bt d; di seases
and/ or di sorders. This invention ajso prOV|des

R' angrR{ pesdgdensndanylytsaisstod tobe hviregenaphiet sylbstigiiphalisls anl.s
substlm&{:gyﬁ, ?ylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl,

cycloheteroalkyl, substituted cycloheteroalkyl, heteroaryl, substituted heteroaryl,
heteroarylalkyl, or substituted heteroarylalkyl, 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,
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predom nantly netabolized by hydrol ytic enzynes.
However, prior to describing this invention in

W0 eoosldni4zietail, the followng ternms will be fPGI/US2007/078682
defined. 15 4.1 Defi nitions [0014] Unl ess ot herw se

st at ed e [ terns us t hi lication
substiftfed 4yl H@terqaﬁs@ SR o l%arq}ééfln%l stiabe 5 pealtor,
cycloki@drbik i &%ﬁbﬁi‘fﬁ(‘[@@c gbMrodlky gL be noted that as

used 1in the specitication an "he appended clalns

R can h@8@¢thgbﬂ0éxellﬁ'dmgsn ‘adkyl, Suzbnﬁtu‘alddtlkﬁ ey, bubstitial arpl, aydeliyl,
substiffie €IS PUG 1 BeRRfol PR TR EGIRR SRR e

cycloi@dtollRy F@a@ﬁm/ ﬁ@&ﬁﬁ%ﬂ@@&m&ﬁﬁsha&ﬁ&b&ﬂkﬂgmﬁﬁbﬁﬁm%ﬂd
Sundberg@%lQQ "Advanced Organic Chem stry 3rd Ed.
heteroggylalkylaasthd B, Pl enum Press, New York. The practice
tign . I unl ess ot herw se
R,cm?ge&b&%%%£§% hbéﬁ%ﬁg%%ﬁ’mﬁ%%%gﬁgggﬁxnass spectroscopy,
protein chem stry, biochem stry, reconbi nant DNA

t echni ques and Bharnacolﬁg% within the skill of the
4. DEJAJLER %%%%Eg N QR HWENY ENH®ON i ons 25 descri bed

[001311elr ei ?ﬁbeﬂﬁo@%ﬁ%deg@ Smldgyl%ﬁaanmﬁfig%?g@g&ﬁ&ﬁs%h'dethods

Cepta e exclplents an sal'ts aval
for phRema coditgnaal Heﬂhantmccréleslt}caid BieoenprbldBdiscdsds ariddor disorders.

East on Penn Mack Publis Conpany, .
This G S BTG DTG B SIRe PAVA APPRHS SHar Gy yhich are
predoﬁﬁ’tfﬂﬂﬂy RIS RMCQPARRREIyRY eﬁiy’n%t HbRbverFRHidTUb @@scﬁ'o)ngttﬁls
di scl osed herein,” and i ncl udes any specif

lnvent;@nmcfunh@ dekailthe fohewmgzonmorithlicdest difvwd. st r uct ur eis
41])qhnglosed herei n. The conpounds of the invention may
HE" Y Went i fied either by their chem cal structure

[0014fnd/ OUnRReHthERisd1asred, MR Notie: hasiigealin 1§ Apttichtich, atfuding
chenical name conflict, the chem cal structures is

the spaeifiestipnriadiclasmpfhayp ghej @@mtmy givep belew. dbmysfbecnoterhidat, as used
0 e“ 2 r‘ 2%
in SRR 4 k5l KA MBSO LR, O L B e
plural@xfiesdntsumn| &k elice@insaxielessly amtﬂnesaﬁheiww@l @dﬁ@nd)nl m“@madsrds
VIO 2008/ 034142 PCT/ US2007/ 078682, (i.e., ge
chemﬁsgzsﬁ?é?@)mawmfﬂt%wgfs TEoC diossh é}canl%%ﬁg And Sindoere (1992)
“Advace® b?%d?ﬁ% é’fﬁ&lﬁﬁg 1>€@bls, REhHE, we%agﬂnegs?m@ V&ke e
enconpass a sible enantloners an st er eol soners
practiof off the presérit uumtemable eilt emplynaid cisrthardisegndibmed, conventional

st er.eoi soneri cal | ure form ( eonetri.cal
methagy B FRb SRR ey PERF R ofr ey deiam ot fyva
techni Hé@nd%@nﬁ%[ﬂg’yOWﬁhin%@ﬂQll%‘fﬁ{eeé?! S ohfpoRitiBhX it ®Smulations

nanti oneri c and stereoi soneric m Xxtures can be
described b¢roimcban be prachie¢d empiny)mg ¢t phasmagrutiostsr asceptable excipients and

salts avaln%lﬁ Ols IS Sennt%r gﬁq%?gj&gs e%rzcacgl ‘éﬁ%wtﬁee ¢ 2@41 %gi?ti Y a%tglll rIaennsylvama
h&wk&mbhﬁﬁﬂgCab@mgpqpqgnds of the invention may al so exi st
eral tautomeric forns including the enol form
[00151 h e k e@@np@mﬁﬁ ahtheqpsentipesrofdis fagsmponaduengopirssed by ﬁ@uctural
e
Formﬁ:lgg g? gqadeV? bis g%éé{ll‘r:egelﬁ oaﬁc}éﬁ%ﬁde{%ﬁdé? fﬁec?ﬂfc Q@ﬁﬁ%déwthm these
Fomlﬁamhustmcfﬁhelsmmw tarefdf Théeompoaids bdtheahsmtibm edayde
i.sot opical |y Iabel conpo ds, where one_qr npre

) A
1dent1§?<§%heﬁ Véh%chg%?ﬁ ét%t%r@ aa of hapcalimagyy, When thoehemical
structﬁ%%ﬁd gflemfeglnﬁla% do‘ﬂﬁ?&t the bRl gggﬁ}éé r1§d-ﬁ@ﬁﬁﬁ@c R e identity

I sotopes t hat may be |ncorporat Into
of the compound. The compounds of the invention may contain one or more chiral centers

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

5
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conmpounds of the invention include, but are not
limted to 2H, 3H, '3C, 15N5 180, 170, 31P, 32P, 35S5
WO 3P8apd4B86CL. Further, it should be under st oORCT/WRZNT/078682
partial structures of the conpounds 15 of the
I nventi.on are |Ilustrat(f t hat brac etsdof d%ghﬁs el
(ic., GeRPCHLE ISOHS), SBHHIOMESS At PALHRAYPRMEP- 4 FROT 1]3%19’ t fhgchemica
structlel HEJitte@ hERir é?l%ofnﬁﬁs Afp o‘éﬁ@le%ﬁbﬁfdﬁh&s ar[cpgéigl)lsomers of the
" Conposi tion of nvention® refers to at |east one
illustratgdomnounsis uncﬂedmgl ﬂ@rﬁarmsormrd:aﬁy pharfoen €ugi gedngtrically pure,
enant SRR Btk B s RN iy RGP daRapisgmeric
mixtufd! Efdtiondchie a6 @ BeRdnRdmett ntik@rdsye BE kB1val énto their component
adm nistered is 20 isolated form which nmeans
enantigg)gay %ts&yeqlmmr&u@y& senatationdechaiiues pedital Bmthasistieghaiques well
017] r f
know% ?oa&lz Sk dlAh l%f san. 'lﬁ]te ﬁghﬁncgsro%gﬁeg n%tﬁ%n%@“zg?cg%{‘lgtqﬂ %‘i’eral
tautorh@ﬂif foeas bmhldlitfgjﬂhe aholderh Vcbﬂkéw fédeardemitades ticradfieAccordingly,
rogen atomfroma single carbon _atomof a parent
the Chsmkféh étmcéllﬂ}?%ﬁ%?l%f?d B?IR%COWQ%S @dIpoatikly tauiergefisorms of the
111ustrhﬂ38 | t Tlﬁgon n eh@oﬂ@%&bﬂcmd@qw&pﬁca@ gq!ﬂoeled

as e yny propyl's such as “propan-1
compewdds v@ﬁremr@pnmmﬁy latomsyhalve pn a’;mane ﬂnayd differampframethe atoydi¢ mass of

convegbg&glgrfglﬁlcﬁméﬁt%g{Eo}gg&péq%g)g%@%opfg aﬁ‘t M’be incorporated into the

comp®HRIB o} theNnvlentibn iRIRR; Batie Aot imit&L t6-2H, Byt SISNU]@D 8p), °'p, *°p,
butan- 1-yl, butan-2-yl, 2-nethyl-propan-1-yl,

g, lgf amtét ?@1[ Elpﬂ@pahs@u;d, be Mts@mdt a/hetlpgmal uctures arthg cgmpounds

of theB n%oré ﬁreztlIXthateigiu ﬂ%t[ E%C]ﬁé%%ﬁgp %ashis 1n%10Xte ’tl&mo&ntlof%qaghden‘t of the

partlaBstﬁicﬁﬁfe?Uﬂflk,res@kiﬂih@%ttleclﬂ@n 1-yl, CyC| obut-1-en-3-yl,
cycl obuta-1, 3-dien-1-yl, 30 but - 1-yn-1-yl,

[0016} )1 - 1“(9@mgos§,t|10n qfljhe gl_vylﬁlop_ yefersdp @t leagipne ca@ppyndeof the invention
S YeohdD
BT e A S
patiens. aWuemddminjstare®to, a gamup shehamwipognéxef ths invehtyorsara glinistered is
car bon-carbon bonds, groups having one or nore double
1solat®aﬂ05@nwwh BRRIDD SRAE AR 3SY ARG H BT3RS TEACHIAR PUXIFS. p| e

[0017£ ar bo‘nA ou b 1S t%%ﬁnét@ 0Bl at@&\ﬂr%&rl}g%éﬁggﬁﬁ V@del} %r cgchc

i ngl e, tripl e carbon-carbo
monoGalWd hYaagADe4 IdkﬁCd?@Eﬁ/ltﬁZ@Gﬁb 0ABGBL of stpaelw dfrogenl aam Ifrouf a single
on is . inte ‘al ka

carbon g‘ito%g?l{/% paretgr%ka,n ] e{i‘]gq%e;lor .aﬂigg ylrﬁ)gcé alﬁyf HOURSIBF de é’ﬁt are not
11m1te§|tdﬂfﬂetlﬂf'l %w QUYATak %@ﬁnﬁr Qtﬁbﬂyl 2QnEA1B28p Ak ABas @Rrp%n- yl,

preferably,” froml1 car bon’ atons. [ 0019
propanAlyk amylbpmp@li 41y, nr@pé @at-uk @t%l-l@n-é?ﬁyﬂhel@p 2 -en-1-yl (allyl),
rive

h | | |
evclofbb b0 etV ebrdte sl Bl s L oo 8F e Rl uct o

butanéltﬂnbuitﬁn-a RAa- mthyalpk@paﬁ- -leym&@ﬁ Iﬁb{aﬁh@ ?1 @p@aﬁﬁan- -yl, but-1-
i ncl ude but are not limted

en-1-ylr Bipang-3-y& o ety - Pfﬂpobaliir-l rylylput’Zp%b-a{h @b}ren 5 Dbt 3-dien-
1-yl, ’t(aﬂut? Prfﬁﬁék)z'-ylc%(ﬁl 4 E/Ié%&%lo?&t en-@-%,ad% loBuBCE dB%-1-y1,

butl@mnmymyhbppmﬁaﬂ'&ﬂytydﬂamhﬂ¢ymyuhahhethyI propan- 2-yl

[0018] 60007 4o (ReA e bRt ichaSd e Bt e sy dearce or

level ?ﬂfsggitr&?nnei:%g 1oupd lcl:éé%ﬁgé &%l c}%ub esm%l@gh%glrl |C€@gh "Bgn?s% groups having

one or mnmxwubtefcadma -cahlyoor pgds gaowgpmbiviomoac st n@taatrm&'r @olmn-carbon

bondst 8rgr001{ps%a8€1rg %gctu?elsko%mgle-rﬂou‘t% grllj&) trlrir)?é/ carl‘oson -car on onrds. Where a
6
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cis or trans conformation about the doubl e bond(s).
Typi cal al kenyl groups include, but are not limted

wo 20080841eényl ; propenyl s such as prop-1-en- 1-ylPCT/US2007/078682
prop-1l-en-2-yl, prop 2-en-1-yl 15 (aIIyI)

. prop-2-en-2-yl, ¢ 1-en: .
SPGCI‘ffyI@??J;ﬂf SHUBLIER Isyin de afeegwrw@a% kb alkquydy ang “glkynyl,

are us@élJ tPréfe?d‘F)‘lyz M |alkyia gf%}) RY LR filorﬁ n 21-)' MbbonlMbme rdte hreférably,
but - , ‘buta-1, 3-di en-1-yl

from btctla(lqar@ordatemsz yI cycl obut - 1- en- 1- yl,

clo cl oput a
019§ YS! PPR e BrEitd s O Bk S SR o e B i
derivddBNGE @dnoval bR HydedthAtoM frepcd difigldlckibon Ak 86 patnt alkane.
having at | east one carbon-carbon triple bond derived

Typicphalkaye| grompy wiclude bohae motlingehto .apghemilaimanyipaagyls such as

propa}q ﬁ C’FU@ 85@ Q}y‘P Qs@argﬁﬁf r&&clﬁiy{f}égﬁ : al-[yeg C%ta@lg( Xl[&lll as %ﬁﬁlﬂpls-yl

butan—SZHjZﬂ'(s@:Spryl()m- mbthyhpiopyth-1 ﬁr(@pbﬂywﬁ-ineyﬂyl pectpan 2 yl (t butyl),
| s such ~as but-1-yn-1-yl, but-l-yn-3-y|, but - 3
CYCIOb‘WPiY}IetC et the ket the 11 ke. [0022] Acyl refers to

r adi
oo {89 Sl SRS YR Bt ppugheny i
radicah ha\an@aﬂ lleaysit onbhedrboarrpdn dnétlebaalr cj/drazle& Wy | theasnm&eall afede

herei n .that be optionall stituted as defined
hydrogei} wip . fregg feisili eabor omed diabeat BRGNS, S EERHP may B gther the
cis or |t1'aﬁ§ EforntutibR 2Bt thAGAILYE borﬁ%‘)l & |aﬁéﬁ§1c§}bﬁ|1ps include, but are

cycl ohexyl net hyl car bonyl, benzoy benzylcarbonyl and

not limtted toi ktbenylDE2BINY!v¢h ox pripkl bo yid arbp yd2-yb eers2-co- lay!

di cal -C(QO R’ " owh 3 R', d R
Gty P2 S SR 1y TiPis o 2roes 1o ytep s R o Bt 1-en-
1-yl, gl @hete mbﬂﬁylpro@-ﬂ}en 1- zﬁbﬁﬂ 2lekylyl, bateenalykuta-1,3-dien-1-yl,
het er oar het er oar yl al as defined heréin that
buta- g ey e} Al yen b uF Pl b eard- defchbthbAglisn 1-yL. et and

the m{%zpr esentative exanples include, but not limted to 7
2008/ 034142 PCT/ US2007/ 078682 C( O OCH20C( O) CH3,

[0021] C( 0) OOH&@( @f&lﬂ&@hﬁ unsaG{raeOBH(HChE), SRLEMCHRGHS, cyclic alkyl
ﬁl O C6H5_and . the 1] ke. égozq
radica %W&Pfklw%ﬁy% st BefgTboR inks Bondglcgived iy digy removal of one hydrogen

atom frg‘% % r%r%r@h r%fg , S aE%;IPe ﬁg})c(f %}rﬁl, gq{)&sqg@lﬁde, but are

not hmyﬁl toh eﬂmmﬂapﬂopynylamy:h as pragr iHyal lkyll propet-gm-datlkatt.; butynyls such
tero het er qar y! al s de ed herein that

as butﬁﬁ'?fn'ﬂey %‘{l ofy Ty}%l&y} r%’hxt 'aé’gtﬁfeﬁll(q’]ed herei n.

[0022@?“ es&é}llalfé)f&@ &% iﬂa[&?éa?a%@'(ku %ereﬁms BRtodehMikfdcdPoalkyl,

cycloh&(@l@lﬂ@@m}ﬂé@m@mkﬂ k@@)@-l@@e&)a@(l@kﬁb WEdefingid herein
R e e R e
are ndRlimi@A% Férrn ﬁrage@ﬁ‘é?c ﬁ(;l%?ﬁ%f%%m k clbﬂéiglﬁﬂ@cﬁylcar%hﬂf)w benzoyl,

cycl oal kyl , “Cycl ohe kyl ary aryl al kyl
benth@tbnn(vhdmdytlhe liket er oaryl, heteroarylalkyl, as defined

002351 &4 Mg or e 5@1&%]% o SRR LTRSS, wher

R’, RT] e[ﬂdﬂ@’d 4re eadﬂH@ﬂ %ﬂz c% ralkyl cycloal C cloheteroalkyl aryl,
O OCH20C( O NHC( O &H &Eg
arylalkyxhk@@p@ﬂgﬂk Grizy ld}@g@t‘y@gﬁ]@ylt aﬁ;edeﬁink@herem that may be optionally

substituted as defined herein. Representative examples include, but not limited to —
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15 [0026] "Acyl al kyl oxycar bonyl am no" refers to a

radical -NRC(OOCR R'"C(OR, where R R, R', and R"
wae@seaah2 i ndependent |y hydrogen, al kyl, cycl oedkY52007/078682

cycl ohet eroal kyl, aryl, arylal kyl, heteroal kyl,

coFyBER N rronar SRS Rz, GoPRBNC Relglo hen.. -

i nclude, but not I|n1t dt
C(O)cﬁ’@lgl&@ﬁ?%@‘ggﬁ{s%am %geHC( e B ol ed to

[0024NHC( l(j)z;&ﬁ&l@l@v—]@);ﬁ;(a@c&ﬁmﬁﬁ:e@rs toNH@(i@? mag)RcROﬂ(BHS’”awuere R,
R, afd R o b orend s S e Sl D e b g, anvi

arylalkwﬁtmgn@l ReteRPIASRNEDaB IR KW defiBbd hér¥il tBal ikl begcspm)ﬁauy
defined herein that nmay be optionally substituted

substlagedj@rdeﬁ@@d heeai Repreﬁélmt%@mraphe@/ Bckidsnipitaet llmtp%&r

s e P e S IR e S S )

C(O)O@HK@H}/)C(@)ﬂéHs&nﬂﬁleall{eadl cal (P vvhere R represents an
| kyl, or cycl oal ky roup_as_defined herein that may
[0025$e optA%iﬂ‘éWa%yé‘?}B’%libPﬁ%é@l@s refarsi taédadietlei n.

NRC(CBOTRSRMORI DY, FHEITH 68, Rncbngjﬁ%”g’ﬂét & el e
(tB§ rretﬁo ( Zt hoxy, propoxy, t oxy, egyc g exfli}%o!?y o8et,
alkyl, aydoalkgl bydimetﬁﬁalkﬁb&@] afﬂh]lk@kyetardaﬁnmhetaredrgk hetbmawlalkyl as

deﬁnqﬁ@}e@qlﬁ Itha[t %@h@ OPRP‘P%BY))SBE t]gg%é p%fy{{f&ga h%feér? egretssntgtlve examples
mcludea@lm%k th@&?td{ﬁH@)( vﬁb@ﬁg@c@@y@m NH@@yOCHZ@@(dﬁm@@ﬂ -

herein. Simlarl ere

NHCG(H@@éﬁﬁﬁh)@@@)@ﬁﬂb@eﬁVHcﬂ)WﬁH@ﬁwogﬂ@)@Hs and the like.

CT/ US2007/ 078682 kvl .., cycl oal kyl , S
10026] 1 orstat baRyr-resiting: G Rt sl NBGIQRCR RV COR”,
wherd RITET, @aT, Whd RMe bRy @8k dep&ident d}aﬁydrdgéﬂ a&gﬂ Reciealryl hat

may be optlonally substitute fined herein.

Cyclohfzé?fpé'kélnﬂlé’tl,l apelakky hhpteeaplkyil steiawyl, Beteraandalkph 2 defincdderein

that ﬂa%%%ﬁ%@%t@%ﬁ%&%% ;ﬂé?@s%\@%{am@les include, but

not lim{RHOCRIZD6 HD)OCHCOCH2IESN H@C()Olﬂi-lzC@BmI@{GHQGFQCFB

dthe lik 0032 k b | al kyl
NHC&SP@%@@%@E@&@H& mca%@%%r S e Bk oxy
[0027!?? Zfeﬁ léﬂﬁﬁt”?&%&'t@‘Aﬂlﬁ@”'aﬁ de¥nedlelig R R, R and

i ndependent rogen al kyl ,
[0028¢ycl o8AkKkylaminy thlezhstaanmahlk-wNHIa fhlere Iare}ﬁréﬁehtyslan alkyl, or

het er oal kyl ,. heteroaryl, heteroarylal kyl, as defined
cycloglkylegroun #izdclingd hggingpit BHAPS gptso%@x pybstEEEdzs d&@ﬁ@dﬁl@a@m

Repre@&{tﬁ Jémx%lgggg ﬁ’[{cm&t '(r)%/ ?%Eéﬁ ?U_E‘iﬂ%w O) a 'h
methﬁ%?ﬁkﬁ)cg{gmgﬁﬁhﬁo aél_%\ﬂﬂ@lﬂ@(% I_BC?—ISC’:( o) CI(—IB:;_%( CIC-)B

[0029§|nd t e W’ére%@%masﬂa v =y PR @chﬁ(efﬁq% [roPrEsspisag aﬁggor cycloalkyl
group a@ﬁ%ﬁﬁéd hel?‘él?)tlﬁagwq;eeopﬁohﬂlg%bﬁ th%h as Séﬁﬁ"@dy Fe%ll lWépres%f?tatlve

oup as de erern t e option
examlslasbmblutiatl:&m agsnod éfiited do hetheixp, et]Rem pﬁ@nkﬁtbumy, cyclohexyloxy

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(0O)-alkoxy where

alkoxy is as defined herein. Similarly, where R’ and R’’ are each independently hydrogen,
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exanpl es include, but are not limted to,
nmet hyl sul f onyl, et hyl sul fonyl, propyl sul fonyl,

whedoghsukst onyl, and the |ike. [0034] "Al kyl sul P¢TyE2007/078682
refers to a radical -S(OR where Ris an al kyl, or

alkyl, %%%llpglggr%{/,clglgpg%ggkgf élgl?f i glgiyr ﬁé‘%{r ng%yz,ﬂ{?tque}/ryp Eeteroarylalkyl as
deﬁnéae&?eqﬁ a0k aal e ogﬁ@na@?&asﬁ%tﬁ&eﬂ Bg hé’ﬁj[fed HRHin /PrddBitative examples
limted to, yl sul'finyl, ethylsulfinyl,
1ncluct@[ bxp)alr@nxbtfhmydd, to baOYIRA(O)OGH;, —&@@HzﬂéOD(D@HzCIHQOS 5]
refers to a radical -SR where Ris an

_OCQ(Q%)C&F))QQHZQHP W%%HSQO)QQHPQE@} herei n that may

_OCEEC &%Pr%?é{lve arf‘pl eséfbﬁ &%ét@q% daﬁ%ol%d Belikfeq

[0032! 0 et Aok datbon glamwlirﬁin 7 rdTERRY b krdios] —PNRYIRURY ’@(O?B&oxy
he |ike. 25 [003 Ami de or Acylamno refers to a

wherer dldoxyab amf@(e@)hﬂrem \ﬂm@ﬂ@rlﬁ'wl@n@Rm & @nd &4cére cach independently

hydrog@ degﬂ, cg?lt | l¥<¥ 9{:1019%/?1”0211 %gil,kfﬁla %’er aa]ll%}1 heteroaryl,
heterdﬁﬁjlﬁk?ﬁ 1Y ﬂeﬁﬂ&ﬂ%@fe‘ﬁﬁﬂlﬁ{ bk pé opt&ﬁlaﬁ?fshm&it&ﬁﬁsﬁddﬁn%@ aérein.
may be optlonally substituted as defined herein.

Repfeli@éf?té@@ﬁﬂ@p oy @Cé;d@nbmt@ée netdinyighsl to buiNEE R GIOYOCHnG t ed

—NFochREBI R ﬁﬁ%ﬂ@ﬂtﬁﬁm‘iéﬁﬁiﬁﬁw L?narnﬁmy' am no.
—Nﬂﬁwhgteg@ggghwﬁpo gc«{)ﬁ@é

refers r adi cal 063 refers to a
—ANHanEMﬂCHEKX@WOGH&CH@hmdRM£Hmbon radlcal derived by the

val of one hydrogen atomfroma si ng&e carbon atom
[0033]>f a pakebulfardneafes to ﬂﬁ’@il@i}'sf%ﬁﬂ)zR whew R ooBy digd 1arxycloalkyl

group a, %Tieﬁjé dq? 7&8¥ g%zag beX Itlggall %stltgt(rggug aefline% he%j ni,i] rf?eip‘fesentatlve

are not 19 mt ous derived fTom aceant
examlﬂéﬁﬁhamhb Fyok ervenot ihﬁﬁiféh e@aﬁﬁthylydlﬁm@l, eﬁfyﬂﬂmllfaﬁﬁnpnopylsulfonyl
| ene, benzene, chrysene, coronene, fluoranthene,
bUtyleulfe’éYh #s thabkacene, hexaphene, hexal ene, as-indacene,
I nda [ C e
[0034] "} i AR Ruis nszgf&gﬁeés tooagrg Al ! %EBEK %ﬁﬁe}? is & &11%91 BEcycloalkyl

groupls Idbﬁﬂ@i’l%;relﬁ tie ag| bR eptiond it s@bk’tﬁﬁt%d ap ﬂéﬁ{ﬂe@.ﬂﬁrem Representatlve
phenal ene, phenant hrene, picene, yre

examlply& WEHEE a6 arernes lgwisd to,tmfrtb!’i@rlt}nﬂn @thylrsu ﬁrﬁlab ﬂ?fcrpanls(lzllfél,yl,
Preferable, an aryl group conprises
butyls?lﬁg%q,gh ﬂllé( %arbon at ons, nore preferably, between 6

[0035] o 12“16;&5111@16” adforBo a rgd&3 QJ—SRMME@RKQ/M alkef @resgcloalkghgroup as
acyclic al kyl in which one of the hydrogen atons

deﬁnqs*&%% thag n@y@ﬁ@@@ﬁnaéky@lwstttytsd é&fiq:@neé heediiRegpreseptadypaexamples
a a 1 p.
1nclu(% Blp[%? ytqg?}l;[/ dStP ﬁi?}l‘}g{rhg(?j g\éﬂythﬂl g}@&}ﬂgo Qutglrtl(ﬁp ar%dtﬂéedhke
[0036] O b@fﬁﬂlyde or2xdyenyibetdiantd a yddlcaZ—NR@(ﬂ)Rf ‘hemete-R/land R’ are
napht hyl met hyl , 2- napht hyl et han-1 -
cach ipdepspedyly| hygimﬁ@,_qlkxl; cyclq@g@l],tqyglgéﬁtﬂqalkyl aryl, arylalkyl, heteroalkyl,

heterozcl Jﬂérgg ! aest(f%ﬁﬂe& é{%l g dptidna b@mﬁ%ﬂ%’ fdeﬁned
apﬂ;ilP rTDITg ;ﬂ% ar e %enge r% e nmenc ?q{Jre

hereim Ry pakdmastive eatmbrk kt&:rh}de ’Blﬁtdik@ﬁotarnylke‘;ail tisyfoythylamins&@dtylamino,
Pr ef er abl ryl al kyl up | s (Ce6- CaO) aryl al kyl ,
CYClOl@XQTCMHO%%‘HP%ﬁW 0 %Yﬂae?fwlc oYl RBFSHYIBO: t he 15
benzyyayg%g[%{mggmell $c(C1-C10) and the aryl nmoiety is
( C6- ), nore pre?erably, an arylalkyl group is
[0037{ C6- C‘Z&)mmf ybfatdeylthe mdgal —Nié, al kanyl , al kenyl or
[0038?| kynyl ty of the arylal kyl gro

1” re ers to a monovalent aromatic hydrocgrbon radical derived by the
removal of one hydrogen atom from a single carbon atom of a parent aromatic ring system.

9
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Is (Cl-Cg) and the aryl moiety is (C6-Cl12). [0040]
"Aryl al koxy" refers to an -O aryl al kyl radical where

W@eopBab4yl is as defined herein that may be opCT/o8201/§78682
substituted as defined herein. 20 [0041]

| al koxycar bonyl al koxy" refers tq ar |cal
Typicalstd RO Ao PR eyt s B Srms At e dceagtiyynasy
acenaﬁlﬁh?l'eﬂe a@éﬂﬂeﬁﬂ{thﬂrlen@k‘ﬁﬁlﬁaﬁnemlﬁe &'h%en%aglﬁysene coronene,

I ndependent | y dr ogen, kyl, cycl oal kyl
ﬂuora@ﬂl@n@tfbloen@diekwenedteyapheaﬁ,weaalkw aShmiaeq:I@aB-ha}dacene indane,

Bt T T T
pentalBﬁ@ rp%}gﬁéhtel (%ilgﬁ@fmleﬁﬁeﬂenﬁﬂldﬁdﬁthr&l@t pigée CEISIdehé Pyted,

C6H5, 25 - OCH(CH3) C(O O
pyranﬂmq( m@p@@(t@@@lqzl@msaphtmé@m@ﬁé&qu@mmg@ﬁé group

)L B o A5 1204y woms

[0039]\IRCR” A 4Dyl aefptsad koxyychbalkgl arwhiah kkoxyf ths hadroded htoad
herein. Simlarly, where R R, R and R! are each
bondedig éﬁé}ﬂp@g R0y twa@lbzgeéy?rm@al(% sp EV&’P% aloRry fis replaced with an aryl

grouphT 1951? ﬁ@%%ﬁ@g?f&}ude aﬁl?f gt ffﬁﬁ ¢ {E)et:) ?|2k]l§ﬂlen¥%ﬁlan- -yl, 2-

ero aryl al'ky |ne ere
phenythelyerbe-yb pltapluihﬁllrrlejlhﬁ ,Lﬂ}aaplttlmleﬁamﬂ; yrﬂ,éa‘-nmmyldfthmk hyl,

napht]ilcgp oA t at | Ve e Nl(lgﬁléqk@agcé( %ﬁ’ég%t a léyrlnmmetles are

1ntendgg_ftl(_lzt}ﬁ'%J 82007/ 07 - @%ﬁ@%@g%ﬂ%@/ggﬁlﬁ%\ényl is used. Preferably, an

arylal KiH@HOQHE CE HE )y Hr)atiGHOGS Hbie alkpqmgzjg @jﬂqgt)xl@m)l@(@)mm@éme

R 5 SO P 0B e

rouplif ets-ORY afyealiopt ¢ e Netlelaykanyib sikch tcﬁ:dl dabichest thes§idikyl grou
% p5 044 Ilggilssﬁoxgcarbon Falkokg’ ]?2¥S to a radlgg v et
is (Ci= ¢ﬁ¥%¥ﬂlﬁm@Wd&9Cwﬁe aryloxy is as deflned

wh
[0040?‘;&:%2%1816 nlj[;%xy ﬁs%fs t a% —eO r%]%pql a Cc[aﬁ glh%?l arylalkyl is as defined

hereirCtied AEbE6 BRIk MY su‘ti%ﬁhﬂted @rdéﬁﬂbdl(hiéremh et er oal kyl,
het er oaryl , heteroaré]alkyl as defined hereln t hat

[0041]ray béA i konahibpngabiery 't isfass toanradish] n&dCR S & (4)-arylalkoxy

wheret la@ggt at Id‘%ﬁéﬁ%@ﬂ%& u%yl’&% us dé}{l ar%oetach 1nrc]i]epen(aently

hydro %ﬂ@@ %l@ﬁ ¢1oh cterORlkl Crid Coirbh D)h 1, heteroaryl,
yaree &b O CC6H5, and the Ii gl Y

heteroamlgflkﬁlx y@d@ﬁ;@ @IIIkShIa'aliﬁtﬁﬂ be opteqn@}lg sg@tlgltecb@ﬁ ined herein.

ReprehGpas cahier I bl end e LR R O
—ocmdlﬁlg)hﬂgtézd?oalzkdm m@mﬂ(c%i{k\)\d(o& mz@ghkw-OCH(CHzchs)C(O)o

cyc aryl, aryl het er oal ky]
(}bCHﬂLe%@éKQEbX@E@EK@dDﬁH&KkHLandﬂxﬂm&ﬂned herei n that
be optionally substituted as defined _here

[0042hepr esemiakoxysabenyipikglamipg’ rghpas t%%&adgﬁb—ﬁﬂ%c& R<n Y-

arylalw%% Wﬁs dwgﬁgﬁﬁ%m R,R’, R’ and R’’ are each

1ndepédtd6hl(lﬁ3h!;2@6g&), IS, CFEIbi ky INEAZ HdBIro Ti3)) Gy0)e0R6IKG], hatetbalkyl,

heteroa % 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)CH,C(O)OCH,CsHs, —NHCH(CH3)C(O)OCH,CsHs,
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[0046] "Carbanoyl" refers to the radical -C(ONR) 2

where each R group is 20 i ndependently, hydrogen,
w@bdaplo341¢ycl oal kyl , cycl ohet eroal kyl, aryl, arpCHUE2007/078682

het eroal kyl, heteroaryl, heteroaryl al kyl, as defined

RIEA G ST L D T
h independent |
_N”%Q@EE 3)\@;?&6Fﬁ2 oﬁg} %rh%eg% ohletn ereg?u”k&” ar yl,

[0043Er yl al Kfyylloxyh%SﬁﬂaHﬁ‘ﬂs,to redfical eL@f@R0 Yyl where aryl is defined herein
eteroaryl al kyl, as defined herein that may be

that mgptbc optipaflysubsttitedpedelineddetdimed herei n.

00 o PR BaRITON. sk oy coriee! e A S where

lox; Nhﬂi@r@@&l%%)s e W 1E2E RARRY R drc NIdRSALHRTRSGE DY d
e yl d the like. [Oé%8|]§1m§Carbonate reafeers to a radica Tosem:

alkyl, .cm()@(mcy@hl@t@roﬂky s aryll, l@yylalkgy (ljp‘r@maﬂwl heggoaryl, heteroarylalkyl, as
defin gcelé Cﬁg ghra?/ Fn%?l ky gtl nal% S&P%lt%{teg Xeafh}el tglée?rlﬁ Eﬂeg}{ei,?emﬁqvet examples

includ®autkge @(ﬁtlirﬁ&@' th OB @}@@Q{SMGH(@?%C%)@CJHS,

Represent ati ve exanpl es i nclude, but
—OCROS YBELHICPETIBA0 (78I B O) @t eH 5 6+-Oi(@HE eAH:)6,(0)OCsHs,

d m? carbonate (-C(O OCH3), cycl ohexyl carbonate
and the_ '(55(30) OC6H11), phenyl carbonate (-C(O) OC6H5), benzyl

b i ke. .
v 3 ot o L RSB AR g SRR v

Wheremsmlnsy fishes deﬁdect:Mrem@ilmﬁlrlb/O%él]e R,®/cRoad k] "ar¢ efcbr s t o

indep e hdhBpEt Rk T EbER b adteurtkenant e bRboatrinet
heterd&%&r@&&[&@k I%Qieﬁﬁéd(ﬁé}&ln thé%rmayc%c(;ﬁ?@h!ﬂ%nwbstltu{eﬁ as defined

used. Typical cycloal kyl groups i nclude, but are not
herein. ithtplteedltettD/e cgrmples irbdudey bat af¢ nonlingiyeel to pFNMéz,C(O)OQHs,

NS o e B e STd e i e o T
—NHCRCHR MGG B Sk REGCRORANERONCI. Sl e kike.

[0046F at ur et 88arRbylURSREsUs eeaddieCHCTORNIRY, whakdi adh Ridloup is

whi ch one or nore carbon atons (and any associ ate

lndepﬁy@mbjgérydmg@wﬁkﬁr @cmﬂﬂ@ymydl@h@uegnalhyéwlr'selc@dla\lml;he@eﬁ@alkyl
heteroraglgekéeceérogrjp{ lgygfa%gq%gleléqe oatn;%ﬂglt ﬁ%;%% Cap't]g ?ﬁyﬁu %‘%tgl{*% as Qefined

hereid.imted to, N, P, 0, S, Si, etc. Were a specific
| evel of saturation is intended, the nonencl ature

[0047] cy c| Shasbematal kderyito a mdic%ycNBHéﬁCBOBai W@mﬂ R’ gngl RiS @t cach

indepsBhfiy hy b8 GOSE BT aREH R POV C ol gVt n8CRoatiy,

heterdafij] digterbagHaneyl, afmreﬁh@d héi€in tRAtPRIyAE cgﬁonmpﬁfblsﬂﬂufba ,as defined
N k@azol i di ne, pyrrolidine, quinucli and the
ereiry. j

BLeSEIU53) exa@k\fﬁ attder bt ORI ERikRSHY| methylcarbamets o
(—N%é&b)ﬁfe&&{% C:e(tlg)icarb%e?trf gO g&?é(%ﬁ(ﬁ%{%ﬁiﬁ:ﬁ %zylrc%rgﬁr%gte

(—NHed rAtHANER, andhekeikR and R independently represent
an al kyl~ or cycl oal kyl group as defined herein.

[0048Repr esEmbartate/ erctexatvpl mdichlnelQA®)OR, where R is alkyl, cycloalkyl,
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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but are not Iimted to dinethylam no,
nmet hyl et hyl am no, di-(1-nethyl ethyl)am no,

W@ eo08ldt1exyl ) (net hyl ) am no, (cycl ohexyl) (et hyl P&rusze07/078682
(cyclohexyl)(propyl)an1no and the |ike. 25 [0055]

d f d t f t hat
are nog {i Ee Pﬁf@ﬁﬁ? amrrtwrcgrb&@%fg (mgéﬁ{fﬁ%? Cgrplaéag#ﬁgﬁagwg &T@Q)%Hn)

o BEpABSTRS 1O IS0 15 EBRTEERA T B

[0049!3 een rEepbaeLtnnk thexragioylel €10)band t o anot her group
typically, a pronoiety). Note that when a drug is a

[0050%al t fGOyamodimeansthe badigdl -eCNphosphoni ¢ or phosphorlc
cid, th or;e ondi n ructural, fra deri ved
(00517 o <isfoal )y FERE aothedhis Euningups e Frdi SFivh i Where
a speddfi@lcQBRdRetusfiod i§ PidRded, ARSRImertNdiGre “CRI1841RarlyP & “cycloalkenyl”
conmpound t hat exhibits therapeutlc and/ or prophyl actic

is usednliyparal dy demlodtdreunstingliidey bujase naldimi¢sioegoups d\erlved from

effect mount s, to at t.or a
exelof o B TR ST TubE  Rools TR 4y FREE
emboﬂlﬁleﬂt rtlt%h}féﬂjalky%@u% (ObEfBcRldaskal ipte, préﬂébﬁ)ly taut@d cycloalkyl.
cycl oal kyl , substituted cycl oal ky

[0052]:ycl oi‘FéYCéQI@&QTR%lkYI”ﬁfﬁ@ttP ﬁ@ﬂf@éﬁt@ﬂﬂ %ﬁ@v@ﬁ@aww alley} gpdical in
e RRSE L SR8 Mo SO B/ e SR R fhencensy

replacsd pathi theisane trediéferar lyéterohtehe ﬂ“@pfcyﬂ I&Jtéwdltoms lttbﬁE'Ipiaicel tlectarbon
etergarylalk

yl d R .
stom(Ra ol HEIGUET B0 A &> RS §§ Rt BECT: ey vebet wuration
is 1nte(16g, ALY clatlﬁ¥ @b%ﬂéroﬁﬁéﬁ Q&r&)&(ﬁ%@d&ﬂﬁék&%&@gn?pwal

ester (-C( enz
cyclomdu@oalkklegro{l@%&}ldé Hal ar't nwehrmstecﬂ ta; grouups dhtiaddrorh eporoges,

odo. 59] ." Het.er oal ko s.an - t er oal kyl,.
imidagolig l%ea@%@?@%w%a? mel‘ﬁdﬁ* CaB o0 St Pial s s aclidine.
and tHeQ@80] " Het er oal kyl , Heteroal kanyl, Heteroal kenyl ,
Het er oal kynyl " refer to al kyl , alkanyl, al kenyl and
[00534] kynyCydeletqsalkeaspdonyl ettprs tb a redicd —0(@)eoORwheedX is
t he car bon and any associ ated hydrogen at ons)

cyclohgtego XH“(WgB &Mty replaced with the sane or
[00548I ff erghik gh‘a‘?ﬁl%ﬂﬁlteﬁ’f@ &raﬁchH—p—sNRﬁy@h&@lR zt}ﬁitl@*l‘ﬁéé&ﬂh&ltly

roups I n but are not limted to 15 -0-
repres@ntlan, alkyB-o8cyclosyl, grdiy as, defiNedhereld= ﬂepresém&wmamp]@khnclude,

but asp bl gt Tt e by g, it gt
(cyclcﬁ%%ﬂ%(me%@jaﬁﬁ‘ﬁd‘X&ycl&ié??l})de%ﬁ)ﬁﬂnﬂ‘d/ @éy‘é%h'é)@'l)(pr g)hrgﬁfo and the

ubstitut'ed aryl Het er oary refers
like. mpnoval ent het er oaromati ¢ radi cal derlved by the 20

10055 2 oD B ANEIE AR Syl et B RGP poch o

drug. JhO s&pl&tm%w;éefrag%&n aligeriiRbl toithed 4@ ekébpt ghershydiesdeyi@tbm
fromacridine, arsindole, carbazole, carboline,

attachgh twhﬁéroa@m Oheri) es omsoivlescdniteintoelmibonsl e another group
(typlchlgg% 1 0 1et§}3n1q8 e%hat'vﬂ%ﬁl '({113 18 ans(zﬁ J%lﬁ]'é 0Fa carbox P]hosphonlc or

i'sochronene,~1soln 1 SOl N
phosphe€ it ahé b@responding structural fragment derived from such a drug is

considered to derived from the protonated acid form.
[0056] “Drug” refers to a compound that exhibits therapeutic and/or prophylactic

and/or diagnostic utility when administered in effective amounts to a patient or a mammal.

12



10

15

20

25

30

i sot hi azol e, isoxazol e, naphthyridi ne, oxadi azol e,
oxazol e, perimdine, phenanthridine, 25

W@b@saswir ol i ne, phenazi ne, phthal azi ne, pteriBCTES2007/078682
purine, pyran, pyrazine, pyrazole, pyridazine,
yridj ne, E%Qinidin role, pyrralizjne

100578 naslotsty e ﬁéwelé?é %@m,ivzfreﬁ%}? is gy haybatifuged alkyl,
ol B4 ARG BLRISE 2 ont BBl yp Pt s,

substigradli pryil sarpletkywb enbSit26d amyddleyl cltbtéretléyio anlystituted hidterbalkel,
nenber ed teroary| bein rticul arl referred.
heter%nﬂ? %@ﬁ@&teﬂ&@rm@ Let@rpa{ygﬂéﬁ by Hasrvareliliel Bioftned
it RS RASAR Ryt I s REL U ORISR PENOAYL &y —c(010CH)
cyclolpktybzdtered—C @6Z]H) Hleihenhplagsydr ¢ @nOagll!), baredledssert 0 a

radical -C(O-OR where Ris heteroaryl as defined. 13

(—C(ApOebhes b3 4md2heliy. US2007/ 078682 [ 0063]
THeterQaryl al kyl" refers to an acyclic alkyl radica
IDOS%In whﬁgﬁooﬁla% h%ﬁ%“ﬁ@&?&%Bﬁm’%P8%% bonded to a carbon

[0059§t OM “HytBioaRlokY” MckBl H-N8-h&Eros kI BAIRPRh&t Blerdadkyl is as
replaced with a heteroaryl group. Were specific

defineg Hopdin.noi et i es are i ntended, the nomencl ature

[0060E 2: g; glg{:tél%oak&g %térpgﬁ%glg&—alert%{pg Eﬁﬂ%‘—lﬁ%pqdaﬁ%rngl” refer to alkyl,
alkany1e4I1REBA BN aﬂkgﬁﬂl’l g&@iﬁsﬁ@kpécﬁv@r Oin3thi€labios MBEHRLarbon atoms
yl, e

het er oaryl al .g., the a kanyl, al kenyl or

(and 2gy jay59piatiddivdrgenfatane afreeash ddeperdertly rapdaced nothriperbranceer

differ%@?lg{regoga}@ﬁltcﬂégl%Y%¥ﬂe‘[?% ?Jg%rdya?o@c%:r%ﬁ)g ri#éﬁ;;g%? égtdare not limited to
—O-hetgroary)aldo -8, tos—al karyl, =gl keayl NomN—,
al kynyl noiety of the heteroarylal kyl is 1-8 nenbered

the ELBEET iy RS A WPOH By b S e et

aryl ot S@fti@sdeirpl. the term "patient” enconpasses mammal s
and non-mamal s. Exanpl es of mammal s include, but are

[0061fot | iHeterodntorefenio amwberalett hetseoaremetid iadisalcdeaigsd by the

- i h i .
remody B RS B0, FEhER YT O £yl RAP S g AR suom.
Typiceklictdrearyh@ogpsinchide it agamt Simitsiitd) grouhe s ddciremiaotdiae,

. such as rabbits, dogs, and cats;. laboratory aningals
arsindofe FYAP - CBHEHES ChERATCaLTPRERS, Cinelnc e nYEOls) Belazole,
indol ERRUOHAL ipdditoc, R fifer o AP ALTR RUSIP ARy Boquinoline,
isothiiziani e el abpldbnadiec, dxpdintdle wxarolageriaridigemdenanthridine,

067] "Pharmaceutically acceptabl e’ nmeans approved or
phena%%ﬁﬁﬂ A BRSEC P R éwﬁmfo?%@nexfawyt%&ﬁaw :
pyrid&incS bRl End PYEAIBBpyRlold, p§HE68zihd) quiRzMine, quinoline, quinolizine,

Phar macopoeia or other generally recognized

quinopdimenetrepeithiadiorolagbiarelc athiophéns, traazdlenpanghene, and the like.

rticularly in humans. 0068] * Pharnmaceut.i c
prefelfly, ot oy BRBRtecp 3 2 BhmbOgH LG ot AR Soh0 mpgbered
heterdafM ®BfnigQartidMr i pré R R ESY hiteat) gdsipREcb& dRigted from

possesses the desired pharmacol ogi cal activity of the

thioplisar.enErotopRARition Brerbesarvsn Mepderridiay aisiolnadurd ek,
oxazoiseaintdspyréz%éﬂ,re d with

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

as defined.
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25 inorganic acids such as hydrochloric acid,
hydr obrom ¢ acid, sulfuric acid, nitric acid,

w@bwsobawi c acid, and the like; or fornmed w t hPGF/a200T078682
aci ds such as acetic aC|d proplonlc aci d, hexanoic

oossfst &GRS BRI AElh A 1 BefBhine hdrogen

atomsHonfed 158 dafbACAtSm, %icﬁll§ a@&hﬁna%yg@éa@b&pmm, {s3EB18¢ddGwith a
acid, citric acid, ~ benzoic acid,

hetere@ryl grduypd N&)cyfbmz@cl A lyd mroétess ard ifended i amensiagyre

heterog%{qaﬁgtiﬁﬁ,zhaeg‘trﬁ%ggfeglﬁf %@%er}u E?%l%%§%§lqs useetdh ﬁre%erubly, t
heterdaysdilRxlyratifaane & 6l Iairbortwbfbere RéRARSHAKPNE &, Aed &lkanyl, alkenyl
4-chl or obenzenesul fonic _acid, 2- nap ht hal enesul f oni ¢

or alkgeyldnoigtytod thediséeroty bt isakil me@dwmﬁioq@uhqs beipoad meicty s a 5-
20 ey é{ﬁe‘teﬁéﬁf’ [ﬁgdrg H?erj%l& £6 %r‘?%éqﬁgeg&gﬂé&# g%la%ﬁ;h%g., the

alkanﬂQﬂBélQﬁ 4)1 élkymdﬂangﬂ?M&YegﬁS&ylaﬂ@l ds 1-8mherRtbdiyd @aviethe Geteroaryl
acid, tertiary but | acetic acid, laurylsulfuric acid,

n“ﬁdﬁﬂ%%%ﬂgén%%@%ﬁd %@HW&E\C aci d, hydroxynapht hoi ¢ aci d,
[mxﬂrallcyﬁ%ﬁo 1ﬂu1 d&aﬁCI nmuconi ¢ acid, and the
%g) orne en an acidic proton

[0065]Jr es em)xcb méde tlm@cﬂlealtenmﬁﬁpﬂw@ is replaced by a netal
,,.an alkali nmetal jion, an alkaline earth ion,
[006% r anAé wéﬁﬁ heugiL A @ PRBEI (I PHRIEESSSS Wafnalnarg pehngmmals.
Exarnplr%§ gtf ﬁg%%%nggagnﬁh eré" rﬁ)% nﬁﬂﬁggﬁ] %ﬁg Ingeﬁﬂéﬁ? Rf th]e Mammalian class:
humafs) ﬁﬁlﬁ}huﬁlﬁ?h @rmmtm wtclcal dhympanzeqzst aid ethwredyics hed mloekeyr spetios; farm
juvant, excipient or carrie

uent Wt I
animels Qi itie GO RE EAEP DI 1S RS n gueh %fdm%‘i“s dogs,
and cat§ hé’&?ﬁ@%yeamﬁl@lfs %&u&lﬁ%?o(feﬁg' §Rh as %ﬁ @itOd §Ra)pigs, and the

wher e are each’ i ndependent |y hydrogen,
like. Ekmypbs@&@maamMymbluﬂcﬂ@ﬁ@t@ﬁ@@tkyMEdanyhdséﬁ9Madﬂ¢Hmf The
; %)ter @Jk% 1%eroar eteroarylalkyl as defined
erm 4ogy BRI PR% %Ygﬁp fy substituted as defined
[0067]er ei rrPh&&QZédncaﬂﬂ; @&%Piabfég me@hs a@'r@%@irﬂrlaﬁﬁrovﬁlﬁé 85 9 ré@ulatory
a reduction in risk of acquiring a disease or
agencyjod giededera] orstate gauesnmgnizar liseedgn therle. SoPharmacedci eraither
f v
gencr SREGI A SIS 08 R Sl bRl ip pymans
[006811“ Seaskhabibcctiedlynteptatile eaip’efefeqm@ei daft ofdlcsmbalynd of the
npt ons. of the di sease) E%0072] "Prodrug" refers to a
mvena@} .w}a@h i @hapmagefically aecatabicendipesscsisy s desired pharmacological
t t

act1v1§r cﬁqﬁg %{ 2 c'o O{erl&e I@;llr@lé%{ig r%t ?qucffe t(ﬁ ﬁ{qﬁﬁlﬂ%n Jelﬁs %frﬁé’de\mth
1n0rga’lmcc$3<$saﬂwch \jls hyxi’rackdmmh@gl lgfatdtyommaxctd wel furitt dclid, nitric acid,

onver, rent dru 073 Pr onoi et .
phosefgrerad iy Brmobfo orpYd ek g P%gi)wﬁé@ R s BEppicgic
acid, FB&HKoi8 acilVaR idéféﬂ@he 9f0%55?116"41¢t1@' dlyBlighbig, ﬁﬁh@l‘é%kfﬁ lactic acid,

converts tHe drug into a prodrug. Typically, the

malome ardi seteinigiacld, b@hatacldcmeldlot agid, tﬁmnmmgslduta“wbm(ct yitric acid,

R 8- LGNSR BUENTELLE s SONRAL e

1ndh£ﬁmﬁkﬁﬁﬁwkh@ﬂmﬂ&ﬁﬁbﬁkb@@h@Q<&mn@dﬁﬁmﬁhéuﬁd;25 group in
a nol ecul e masks, reduces or prevents that reactivity

hydrogyehgicew fapic gridibsarangsylfonic acid, 4-chlorobenzenesulfonic acid, 2- '

naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid, 4-

methylbicyclo[2,2,2]-oct-2-ene-1-carboxylic acid, glucoheptonic acid, 3-phenylpropionic

14



10

15

20

25

30

groups can be found in Geen et al., "Protective

G oups in Oganic Chemstry", (Wley, 2' ed. 1991)
w@eeshaini son et al., "Conpendi um of Synt heti cPCF/200T078682

Met hods", vols. 1-8 (John WIley and Sons, 1971-1996).

.. Re entatlve am n ot ecti. s.inc but
acid, Gyietngyectis prily t@ﬁl%gu%cﬁ% acuﬂ?@?fy Sﬁ'l%mq %qli @fme@tw
glutarﬁrﬂerﬂtéﬁﬂl A %)Sfc@fchp@é’ﬁcy(lc Qﬁg Qéarg%ld) rnutcﬁl'ilE a8, and the like;
utoxycarbony ("Boc"Y, tfineth ("T

or (2)3alty forechyhen iy acléltc Ipmtes ptesoryh th(e I@E@t }‘ompcmmdtly Fepavdd by a
substi t ut d trlt

metal 80Tk € &yr20, 18§ya61 #g%m%%&% W ! t1om¥nu’rn ion; or coordinates

with dii drgaNEbak rsM&lDé@Y&l@dnB&@Mhe (didVAaGlamias, dnétlﬁ@ndlaﬂaﬁle N-
Represent ati ve hydr oxyl 15 WD 2008/ 034142

methypelrgapspoand hrdd82 protecti ng groups include, but are
[006920: hle‘lr};ﬂas‘lgg ehﬁb%%%%%it{mg (7?11%1%8 uc%rg 5(9 ééel%eglrt,l alﬂiﬁ)uda t, excipient or

carrict Mtﬁ |v¢<lmtlﬁa b(}thpcﬁinheif $heaﬁdetﬁiohyi adrhin@red.| 0075]
emate" refers to an equi nol ar m xture of

[0070]anant |1%h?élaléat?3’ffe£?riﬂ<’?| aiaficpot CR(CAOR PEYY6), whestR ™ and R are

cach 1@8&&3%%&6{1}113 % 1&) ll%rl1 ggora)ﬁqafq a?%lgﬁgtg o%ikél O’%BQ\JH}%%%’Q I?Gteroalkyl

heteroag;ﬂplﬁdﬂd:rﬁ@ytamqﬂm deﬁnemherem thatehdide: dpsionaldt subktitutedchs Aefined
am de, ester, carbonate, phosphate, sulfate, urea,
hel’e“’methane glyc05|de or ot her bonds that can be
| eav a0k D0 r :
[007liubst faf?ra eéélttﬁg Eto %@@%tloh % Tjr]s to 2 Igttqol,lllt 1%1 ko Eyf(ﬁuﬁn ? ’dlsease
or disaclyt @wri, naysigd zktde@st OI&I dfyhanhlmoa,l syﬂnh'golrﬂsmfcbhe dlmaﬂ@notabyﬂeyelop in
substitu | k bstit uted
a patl%ﬁ,t)‘;lFaé FI}@)y'tbe eép eg % 8]5( e I fi itq ﬂ]leéiéseg&eﬁué IdR%%&Pt yet experience or
dmpb9%§§@§%m“gyﬁé@@&ﬁ¥i, substi t ut ed cycl oal kyl,
ycl ohet er oal kyl, 'substituted cycloheteroalkyl and
[0072]1y dr oXBrodifu@d ?@]:rs tSaldstivativeoda dref mpksctlo that gequines & n

transfpiyfi0n S e fs TR SO R R Bro g v fiscugptly (though not
neces@m@tphhﬁﬁzmoﬁ{gsgaauym&he@hntﬂtﬂaﬁwrtddqa tise pa'ré}ﬁ lduele, but
are not limted to , X =0 --OR 14, -SR

[0073]4, ‘Qromgicty NRiGstoR BEm of @re;tpmg grom@at w@;gused @Nmask a

vt P oy SEDhin Y Pt Y85 kA LAty

promcﬁét@)vﬁ%blh)té&&ﬂ)to the-del Qa(HoRBB) {HaRb% )clcav€d @ Bﬁ%matlc or non-
C(S) R54, -C(O) ORS4, C(O) NRS4RS5, -C(O) O -C(5)OR 545
enzym@@ma@} NRSE®R55, NR56C( S) NR5AR55, NR57C( NR56) NR54RSS5,

[0074i:al og;ﬁg{gggc% Qggﬁ(%%ggw%@ug%g er_oéi; that! vﬂ%‘g%@tg&%attl) ¥ réactive

groupiin demrémimnmh;ks hyednag @n preakkty lthat s&abﬁt?uty llﬂxenhphab Iof protecting

ut ed /] bst.it 1
groupafé b tsewg L GReB AT Ryl Progdiste tbstin FgReia Clgiry . (Wiley, 27
ed. 19@31'}:!1&!"'1‘?51‘1%1@6’@&1@1 | “compsididibed M%@@Féﬁﬁfc%bﬂﬁﬁhs” vols. 1-8 (John

het er oal kyl , substltuted heteroalky het er oaryfl ,
Wileysamdstoins,ult9d di- 11986 R@areyetntath@taanmapgdt@oltlm lgroups intvbidet britede not

oan | a l... NR5BR59 »

imite] .Y 2RSSR, btz MRS SR e o Coz .t
butoxyddirdhyl 186caY, @m’ﬁ@thplsa*lt(a@bm) fzomm@hyqsviglliéﬂﬁh@gu%hm* SES”),

or substituted 25 cycl ohet eroal k rin and R58 and
trityl gmisulptetuteq d@tﬁéa@@m, |a;lymma<§'gml %ﬂwpny Bigtstaxycarbenyl

k L 59 r I '

CrMBE gyttt S KB GG Yhng BRI HSpeeBiHRot hidtben

cycl ohet eroal kyl, substituted cycloheteroalkyl,

het er oal kyl , substituted heteroal kyl,
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heteroaryl, substituted heteroaryl, heteroarylal kyl,
substituted heteroarylal kyl. [0079] "Sulfate" refers
W@ 2008/034dlt cal -OS(O) (O OR, where R i s hydrogenPCEUE2007/078682
30 cycloalkyl, cycloheteroalkyl aryl, aryl al kyl,
het er oal kyl , t eroa ter oar |, as def| ned.
Proteqiiag groHps u%@lﬂ@ée B%‘tylir% SoXbste ey ERou@Rumdueiter
acylate@ behRy1alAQ8AH as"ﬂ_é?bgl sh1§4 ERdisGall atiyitdihd WO
2008/ 0%4142 PCT/ Uus2007/ 078 [ 0081] "Treating" or
[0075] Tr eatRasettateS retarsyto dn@&mlajrrmdhg@ pfierantiemersf alChlr@lrmolecule.
nbodi,, to”a Iloratl t he e.or. di.sord
(0076 o SER it 7 TG PR BRI ' Rt SRR DG Bhcan be
mcorpiirascaﬁﬁo @dSrnﬁéun'd@ agdor@ifg tPthe Tnﬁ‘@nﬁbﬂ MRl bSYRRURTE are amide,
thereof). In another enbodinent "treatin or

ester, carbenaternhpsphatst silfate, oresmtethanatglyrpside. oreatber bonds that can be

raneter, 5 which may not be di scernible by
Cleav{zﬂéﬂpf (ILI%%’ In yet anot her enbodi nent, "treating" or

[0077] t r eatSpR0E” réfefsana stlbstiunﬂm tik& ong, dlkd, ditsemse adkyl, acyl,
di sorder, either physically stabilization

acylala}@cgl}(ﬁqi}mag(y%@ ylthb(hylg}l%q) @@%Cs&qbpt}tute@@r)d arylalkylfsubstltuted
arylalsi‘i la!l n@tﬁl a’;‘ﬁ a‘&}%ﬁt’ogfr arth %2%?&1 keyl, %ﬁbgﬁl&tgd qydl&alkyl

t’reat
cyclolneeérealkylr, suhi;a’amgd mldhbtermhls;é; amifhytii'cecydl sease or
'Ther ape ally effect ve anount"”

[0078ﬂezcn) ;dgﬂlés tituie ”nrte 24 top EHD g‘hW 1ch9g¢ | or MEFEIY ogen atoms are each
1ndepé}gf3hﬂ‘§l sp®lced Wit tRe Ratd &ifrEiRht stu'b%{lérﬁﬂsﬁ T?Rl%@las%%stlth&lts

sufficient to effect such treatnent e di sease.
includEhbut"ardieotdipeitdi to a H-3, e#RSéc—t—IO/E(a,ncetﬂ)Rs“ —\MSIRIS“ vaBy=S, —NR™R*,
sdependi ng _on the co ound the disease and is

“NR’geveristy-And 1 Ve gAY, — & N6k THe i eHOLS”

re 31 ed i 31
_S(@E%ﬁar ?é (vmsjth]ou‘t un 22 exﬁp Sr(ns at'| 2%(63@ )f Oog@)(bR o™,
—opaef(gRé*)amﬁﬁpmm(cbjRSbe—mw‘l n_debh R LoROPIRMREU—C(0)0,

mbodi nent s the invention. V%lle the invention
—C(SM)RI54 beNaé6ﬁ(O|)lHBch|55r; ﬂem%m{sm&sﬁm +HNRF EMNR @R 'R, and
enfadi e be understgod t hat _it,i Sssnot;

—CONiR T BVRieR WhP’ierﬁa?h Kﬁ%mdﬁp@ﬁi@m&ha gogsbsachR ef Ry'y Bd and R™ are
1ndep§fgéer na CHB en, I ?tl)s‘ﬁ@tﬁ&[ AYt, a ﬁ{]{ duBstltikg Qgﬁ dar§191k§19\éﬁﬁstltuted

catl ons; equl val nts
arylallog, cmamqepmmmmed cytiealipl, cydlolanetosikplp mhsfltwehbcycloheteroalkyl

et 0B S 0BRSS B s B,
substib Ve B8R RIIQM] dagREY I O @(@km&rﬂﬁ@zﬁg dii%’??!?aﬁl'y‘gs and R”’

conprisin conpounds of uct ura ormul a
togethRil with, thd(RomRomhittath¢il hreRbti2attachedform apct)atdhawemaﬂk}d ak bybstituted

B R N AT SR
aryl, S8t @BLBl Yars AN M Gat &R LS, Qclokiid ] ZubRAGRE cPfloalkyl,
cycloheteroalkyl, substituted cycloheteroalkyl, heteroalkyl, substituted heteroalkyl,
heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted heteroarylalkyl.

[0079] “Sulfate” refers to a radical —OS(O)(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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one of the substituents R, R2, or R3; wherein nis O,
1, 2, 3, 4, or 5; RL and R2 are 30 i ndependently
w@008084ad2 t 0 be hydrogen, al kyl, substituted aP&yUS$2007/078682
aryl , substituted aryl aryl al kyl, substituted
ryIaI cycl,

bsti,t ut ed cl opa
o1 ) aifating g oot S ieiss o3 ST pices b7 PB78 652
embo&ﬂ%t itd nekbradigd @1'3 ‘%i'is%ﬁ&adr@@ordej? ete raﬁt%rsﬁﬁ% oS4BSdihg teed

heteroaryl, heteroarylal kyl, or substit
develdpanant oftheldiseryd or abfeasipmicon did cyhnm.al syrngptRas ttltt‘g@?tfh dn appthér

embofiinf: trwrlg"’gﬂﬁgeﬁﬁ% A Bl e oS el e faremeter,

whichOha P hbtHel dideeBfible by ShohRicl. Qﬁ&&)&hothbﬁ&n%n@t@nﬂ Streating” or
optionally fused to an aryl, substituted ary

“treatmenigrefarsyip intEbisne s dispasiotdsederagiir phwwélal(kgl, stabilization of

| |
» ciseGHTe RO RGO PTREALY S PP BLOT RS ksl paapgiepigr bot
In yettagother ébbsdigent, “@dadiyib” ostatrhénst fderakkydlaying yHe, onset of the

substituted aryl, arylal kyl, substituted aryl al kyl,
discasg\pg disqrdeyy | substi t ut ed cycl oal kyl, cycl ohet eroal kyl ,

[ooszﬁUbSt "‘tﬂéﬁﬂeﬁﬁﬁﬂlwﬁéﬁ%?%ﬁﬁ neheh %%}’dunt gﬁi)é&dlﬁdﬁhﬁ%at

et er oar eteroaryl a or su stitut
when Iaém&nsjategi kb kytient &ndre&ing;adisbase&e Iseﬁl:"tcmdt tocefteet such treatment for
n, alkyl, r.substituyt The carbon
the digahe, g thensiiiseus SaBhigR byl ey i hsiadiig b eatmpgund.

the dl%&é é’tﬁi is I&%ﬂ@}omg dse, Q\‘;eléﬂt Eetd. néﬁetﬁE ?Qt'ﬂen't ﬁ%é»'tg@a'%ed? hdcdR be
S conpounds, and mi xture of nd S

deterrnmn@bm aogof Skhlélmtdiﬁpttmdmupu@d@reabﬁyn@tmm se a

oo & Bkt OS5 B TRl e

1nvenﬁ&{1 dWhidthe sitvehtio®Altlbe dcseAbaPIRLE]uALSh wih pROSRIiEdrebodiments,
bond, a sulfate bond, an urea bond, and the like. In

it willjbs @d@tst@@d thgs pleie nolgntensed forlireinthegnventing te Biose pisiastoy
embo&%n%o!m c%n?}aﬁp ﬂg? {n(‘t)?n[dgg §05; \Jepa ?&%&?’%n%ﬁﬁéd( ﬁ%a)tloﬂg and

ventlon ruct ura
equlvdetsts bé bad be chtﬁ&ﬂlﬁdﬂﬁn (HelspirRan&X'séopShf R ibFerioa as defiesd by the
| * .R3 RSN RAn 20 whereinnis 0, 1, 2, 3,
fmpmﬁed6@ng‘ "SP" refers to a spacer; X can be O S, or

42C WOEF & ¢ap be H or lower alkyl;. R2 can be
y rgben eﬁﬁ%n substituted al kyl, aryI substituted

[00844r yI , The pleadnk yivenSarbptomtdas ewbl@ﬁkﬁm;cﬂarlldnyhe deywaitived dophprising
substi.t ut ed cl oal kyl , cycl oheteroal kyl, substituted
Com@%VE$8ﬁ§F§$HQF%WPFﬁihiteroaryl, substituted heteroaryl,
het er oaryl al kyl , substituted heteroaryl al kyl, or

optionally
R2

RL_N RS
Formula (1) E .
n

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, R%, or R*; whereinn is 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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R2 and either R5 or "SP" (spacer), together with the
atons to which R2 and R5 or "SP" are attached, forma
W@ oBO31ky | , substituted cycl oal kyl, cycl ohet ePGHUE2007/078682

or substituted cycl oheteroal kyl ring which is

s RaTarero 1SR oSS B g sostinied

heteroi%hﬁk&lt 3} slstlo%mt Ra LkyR? tcf%)sﬂllep h&HEhe @to'fﬂé' to hich R! and R? are
subst i f ut ed %c ohet er oa ring; 18 WD 2008/034142

attach@@fpn;@g@@q]p@‘kg gtﬂostlmectcam@ékyrh,y@pbgetnroaaiylk g1 substituted

excloffiZhky R Pieh Yy anfity GEP RN € it B bt

substifit€d Radroxtyl, C?Mﬁhlﬁbﬁkﬁfsﬁﬁit&%ycl&lﬂ@&tdyt:ld)‘h%roalkyl or substituted
cy cl ohet er oal .k heteroaryl, substituted heteroaryl,

CYC10hﬁétféﬂlliﬁlrfyﬂl% IR Wn be peleqieskiol e v 2eat adked ayuptiuieg alkykairyl,
substlglg&ih%g égglggleﬂ};bs ult%ﬁl %@]@fﬁyﬁ#&%%h#ﬁf ?’&s %ci Cyc?oaﬁrl,can

cyclolmﬂéi‘éﬁlkplutstﬁd;tlaﬂc}d cycajh}éie&bd{k/}}l haerbatyl fsuﬂiisﬁdlte(ahgtbtahﬂyj{l
oal kyl , substituted cycloal cy cloheteroalkl

heter%‘@délkyt gt %ﬂ’%&‘}&ﬂd&}%@{%@lﬁy}al and H«% P% aglgted sty fqaeéoalkyl

or sublgﬁt:u%d%@{l ’TIhE {11%59 Aip! (Al kﬁ'enoté@f‘a&b&% dble of being o tlcally
het'eroaryl al kyl'; preferab acy antno E 8

activealil&mwnmohthiWIf theallnkmtymanctimlmlb@ﬂkhmyd S cornpounds and rmxture of

| koxycar bon kyl am no, antno al kyl sul fo
both e SEmpR. Taf kymomiias padpbly ehrr RoRy moteyy Mhere the soft
mowt?'isyal RO YR aBIR BN I@Jdkﬁéfs)é Thus, soft-moiety can be an amide bond, an ester
aryl alkoxycarbonylalkg am no, aryl oxycarbonyl,
(0)

bond, awﬂmyt@énob@mp@lsmey nglap balrﬁqtybonch an tumﬁtoed emdrtb@klye, In
koxy,

anothififsy 5 s Hihlbiine S oto EPhSemrt B GoBRiet e v

[oossﬂet er padne aspdte bethean wnabk YompaltindssafR&tibthith] 8rmula (IT) are
eteroaryIaFkyI and R6 can be hydrogen, alkyl,

describethst i tuted al kyl, aryl, substituted aryl, arylalkyl,
substituted 15 arylalkyl, cycl oal kyl substituted
cycl oal kyl, cycl oheteroal kyl, substituted
cycl ohet er oal kyl , hemeroaryl substi tuted he eroaryl

hatozrmas dlpl Kyl , R ._ t eRdar y| .= a spacer
[0086] The carbon with den

agear bomcapabl e
of being optically active. oufids of the
i nvention includes both R and S coffoulits, and mixture
of both R and S conmpounds. The group R6XC(O) -spacer
denotes a soft-noiety where the soft-noiety 20
conprises a bond cl eavabl e by a hydrol ase. I n another
wherc@SR@CH, 100, 3 eot pvention, the soft- noiety can be an
am de bond, an ester bond, a carbonate bond, a
“SP” rofess phaReckiond, a sul fate bond, an urea bond, and the
Xcan'ﬂe‘t? s, P& w‘h&eﬁi‘s’%{l} S@retﬁlivﬁg n%he I nvention,

ounds conprise Struc Ura (rrr)y, 25 o SsP
R’ caﬁ(be Rﬁdr&@n— alikyk palsseitute gk higy 1, (shbdtitutBRDNryR3Arylalkyl, substituted

arylalkyl, cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl,

heteroaryl, substituted heteroaryl, heteroarylalkyl, substituted heteroarylalkyl, or optionally
R” and cither 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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RSN~ R4 n whereinnis O, 1, 2, 3, 4, or 5; "SP"
refers to a spacer; 30 X can be 0, S, or NR15 where
wRl®soa4be H or |lower alkyl; 19 WO 2008/ 0340ARUS2007/078682
PCT/ US2007/ 078682 R3 can be hydrogen, alkyl,
s substjtuted alkyl,. aryl, substifuted, a
R co i Bydrbtiraatk T Yhsinion ke BRSanhy iy S gl
arylalEle &%a!ﬂ?zsll’ su%yt?th@a%zée%@lﬁw )éilolol%t'@ﬁﬁlk?lu t@fdtituted cycloheteroalkyl,
yclohet er oal k et er oar substifuted hetéroaryl,
heterdaestleﬁwatntyteélhlzgﬁlroarﬂs h@grbgmlaléyledr bstenisdhgtcadacylhlkyR4

4 b d alkyl; 5 R5
R B o oA ER Ly P il oa ol iyt gl

R’ caﬁb@ﬁidrb%@rﬁdlk@f ¥hbstiatyd akily Lmyl Ssubﬁttmtewwﬂ arfladyBlskydtituted
cycl oal , Substituted CKC oal Eécloheteroalkl

arylalkxib@tqlqalﬂf%oﬁut@yt@u@ﬁ@wp@léw 9yclohqﬁ@t>aelk pyfistituseshesiciahgiceaplkyl,
e af, I S t
heter% let{uggtﬁt}/l{ed hll%{‘:e c?a!’ i a ér?aﬁXellkyl HR)F{ltlu{elﬂi %geroar%lalkgll Q)referably
acyl, alykamxiyie, aarllhmyy hlkoﬂjd&ﬂ?omzla alkomydaﬂidﬁ(ylajd{oxy, alkoxycarbonylalkylarnmo,
al kox carbon | al k éy m no yl am no, alkylsulfonyl,

alkylaging,) aglglsy t?wl aléw o @1kYétm0n amings pvklkey, 10

arylall%)g}J @%b% ycar F@(IBE&)E nxlalkyalla}n)} ngxailrglox%carb?nyl
arylomyﬂbouylaﬁmbmrwﬂahiogk}carbamlatmnm’swxy, cwtmadnﬂadarmaomswy halo,

hetemr%i)/%f%xl%dg lxk ﬂ{)glifﬁgbaée,, e@gw?bsgbﬁg agtrgtl%?oa q%teroarylalkyl or

Substlﬁg&pﬁét&gg@pal@lké’dd, aryl, substituted aryl, arylalkyl,
substituted ‘arylalkyl, cycloalkyl, substituted

R® canhe hohibknl, plkolshlshisttet diykyiy]. ssbisisuicd atberylalkyl, substituted
ﬁ eroa

arylal Cl@?cgoa lwl suhgt%,tgteg gP’@P%‘%{ chqéﬁ/ellgésr{) Fgl? st’l %u%‘ed cycloheteroalkyl,

heterdagj eudstititcd | hisyeko arjiﬁlf BétedoaBllalkACH subseicd MeR@oar@dh koK Y,
alkoxicarbonyl koxycarbonylalkox

[0086}| Kk ox Vearasbory wah kha heenedes a @rtopl Cambt@of birg pRiidatlpagtive. The
compgtkr}ﬁ% aﬂﬂe 1h5%|t (%T‘&/A’ Et%ﬁ)l R QH& §%orn§&¥dcﬁl é&lwtxture of both R and S

oxycar ony

comparrwbalrke K08 rﬁ?mbaﬂshadeﬁmmmas aas'oﬁmeqawb@l yle, soft-moiety
aryloxycarbolglalk%x car banoyl , carbanﬁ car boxy
comprise, bogfl gleryatigPna hy@efase. Ingiofh i SRRl %&VR%@P theSoft-
{ t
mmet%’\}é%gé(%e&gl%d%%gﬁ?:)ﬁ SSter ﬁnc{)% c'aﬁ%ﬁ%s%gﬁ% aﬁ{[ﬁi) B‘E olg?nﬁlfate
bmuianmymﬂmmﬂmywﬂhshbstltuted cycloalkyl cycloheteroalkyl

bsti.t uted ohet er oal k
100875y § offeeyr eSS ytn: catpuiich Hpdariss yr el Formula
(110), heteroaryl substituted heteroaryl, cycloal kyl,
substltuted cycl oal kyl cycloheteroalkyl or
substituted cycloheteroalkyl ring; and 25 R6 can be
hydrogen, al kyl, substituted al kyl, aryl, substituted
aryl, arylalkyl, substituted~anylalkyl, cycloal kyl,
s osmulautldl cycl oal ky! @ exoal kyl , S‘Lug@ger
cycl ohet eroal kyl , gre aryf, substituted hetefoaryl
het eroaryl al kyl , or sUfis adRhet er oaryl al kyl .

[0088] The carbon wi R t &
of being optically active.

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

X can be O, S, or NR"® where R" can be H, or lower alkyl;
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conmpounds of the invention includes both R and S
conpounds, and m xture of both Rand S 30 conpounds.
WO 0®80341kn yet anot her aspect, the invention pPOVUS®E7/078682
conpounds of structural Formula (I1V), 20 WO
/ US2007/ 07868 For mu

R codf R AR MRTEREE BTt B

arylalel %?rclc?alkﬁ, su‘ﬂ)stltﬁfed%ycloal cij&f)l?e%cro&lﬁyla s@cﬁﬁﬁ%d cy'élo?ﬁefé?cfhlkyl
R s whéere can be H "~ or |ower al Y

hetermlcmsmteﬁmmw h@bﬂ@ytylallsxlbslt sumntwdénletcwarylaky

R* ey LBy BINE S oaleyt . cyel onet or oal oyl

R’ caﬁb@ﬁ{rdrbg%nedl y ehisyhaties g 1ky1ly,1 subﬁtt@te@aﬁylarylsutpstsmsgﬂméd
het er oar yl et eroaryl al substituted

arylallgely esrcéeatiy aﬂuﬂ@wtutedm@lp@llkﬁ% 9}’@19het¢'22315ﬁ]d seistifvged s labeteralkyl,
hetero%%gy IB‘S%{{ @dthlgteﬁr%gylafl S 0; {39%1%‘473 ei%{(h% &a&faﬂ@? préfg{amy

acyl, wﬁmh&t&kcﬁ@L Kybxyaart®ubis talkbmy@ebcmytalﬂcdx@t ﬁk@)@}ckwonyllalkg'lammo
Isuit%tl onally fused to an aryl, substituted

alkyla&rlw aﬂfvé% b 9lky18§lfw§!,uailmhéa> ABing: aaiafkoxyey cl oal kyl |

arylalE%@?%ﬁb%ﬂ%l@%o% %}rﬁﬁﬂé{tg gégrlcg gf%g’} ﬂ%}ﬁ&r@% a%&bé’g‘?%@{ﬁ%o%’d rogen,

awlo@ckljobnylaﬂiosy;kmtbanmybctaldvlaklylte cRboganydh®, Hptkybaeing, ester, halo,
al k substi t | kyl, aryl, substituted aryl,

heteroé‘h&ﬂy% kkwoxys‘?f ﬁp?ﬁq@{aedyw aril al kyl , cycl oal ky?/

R’ ca1§b@§§'dr5 g?l/ Qﬁ&%ltd%é’d alk?]Yﬁﬁy@rbﬁBﬁft@t@&l KL, r§1‘d ?I 'sﬁlb’sttl@lged

cyclohe ero het eroaryl, substi t ut'ed eroary

arylalkyl esrochmllwlaﬂuﬂoytlltuteé ghslpalkul, eﬂclh@ﬁ@p@i&ﬂy Isuahskgulted ca'@idheteroalkyl

acyl am no | Kox kox
neterGJ Y TRy G C Nyt oy s profrably
acyl, &ykahias] ama)xyahlkyk;s@umo@w bikoRydayh glaﬂkda;yl alkétyeyttoli@lkylamino,
am no, | al koxy | al koxycar bonyl al koxy,
alkylagyige, a'ﬂllféds@@avbékky [saifi i/a%Hththlo amyilopRptdkeonyl , 20

arylalé&ék%éﬁ@%%%&% a?%l%%?(yé caftl n?ﬁa@immﬁa{rg qgﬁ?bon;ﬂ” boxy,

aryloMﬁlﬂbOKylalkOKy,mhﬂﬁpfm&t earb@ma&ptarbﬁb@l lyarfsS datiky/1dtino, ester halo,
he atons to ¢h R5,and R7

eth th
hetem@ﬁw i V>m<y AT %OWB&MM %m%w&%% #gs to
whicho®> aﬁlldlkl@t dr& Q‘Jte?c‘ﬂed G¥fh 9'39&185113?1' kWstifut 2%3’31/’: cycloheteroalkyl or

optionally fused to an”aryl; 'substitute

sub stlhEd:(bQ@klhy:te;roaﬂsd beigivhitled dpedeal yafiuydd, toay @f}dai%ﬁtpted aryl,

et g b 1 00 B L BRBL 25y ot o
substlhbféHé&&ﬁfhete@éd{Wl,nnguaﬁi ituted al kyl, aryl, substituted

aryl,” aryl al ?/I substi t ut ed
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) b
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aryl al kyl, cycl oal kyl, substituted cycl oal kyl,

cycl ohet eroal kyl, substituted cycl oheteroal kyl,
wheasndery| , substituted heteroaryl, heteroaryPi/K§1007/078682

substituted heteroarylal kyl; preferably acyl,

acyl am no, al koxy, alkoxycarbonyl

alkoxycarbonylalkox “ Nl kgxycarbo L am
Ll /f’lgmy?é m'fbspacer
y kKaxy Bonyl al koxy,

aFaymdai(hy)  al kyII%_ff o)
am no, arylalkoxy,R
aryl al koxycar bonyl al kyl N} aryloxycarbonyl, 21 WO
2008/ 034142 PCT/ US2007/ 078682 aryl oxycar bonyl al koxy,
car banoyl, carbanate, carboxy, cyano, dial kyl am no,
ester, halo, heteroal koxy, hydroxy or phosphate; or
[ y; B5 7 together with the atons to which
“mﬁmgghcap 913?%32??5§hed forma cycl oal kyl, substituted
“SP”ﬁﬁﬁhﬁﬂihykmfcycloheteroalkyI or substituted

ohet qal kn chis o |onaIIy fused to an
Xcaniféﬁ, -8 5%@ P%mé SrdoRFIkyE  subst i ¢ ut ed
R? cal'6d §§cﬁ‘§%éﬂ alk?l/ %ﬁ‘@s@ﬂt&é’d alkgluBSA | shH§t§ﬁjte&¥ﬁJl o/l l substltuted

cyclohet er oa subsfituted cycl ohet eroa
arylalkylp grcl(mhlwlmbsianted @yﬁy dkplg eygloladterghlkyls sidstituted ce@loheteroalkyl,

heterogpays&ll’bls(@ly d a?fger uos! lké%{ter%glﬁliaégylt %H%r %tu?essiﬁ?/ebég? @ﬁgyil tol% to%’g onally
R an@ YRR RE10e Ré addetler wethliBé htbis @6l whydl FPheldaCaR Ky form a cycloalkyl,
het er oar substituted heteroaryl, heteroarylal kyl,

substlbﬁedsw&aﬁmlbt CQ@IOhé&e@ﬂB@nl or whamutedlqycl[oogtgmalkvh ang mhafélris
optloﬁ%llyl%ugeg%q_ﬁng gsstltl?ta %E},? q{%ﬁe‘%@ﬁx s?gurt]g(f Ilrllé; %u i | alphlyqyl

substl&t@iﬂ@c&aﬁqdmumﬂsmroaﬂ@l if) Sﬁib@ﬁ@tddfcybmhbteﬁaﬁdyd rlﬁg
ounds. &g091] The conEounds of this invention

R Ca%lggg qrpgen. Ak kiop sebsHtadadkdhe or more of the

ot L5008, 968143165 K RURERL G5 . s
arylalh}d[ ejp:ll(mﬂghr dubstitated cgebalkph lcylclolleeftrpalkk]e subshiubed cmcioheteroalkyl,
heterog%ap %tlétﬁ‘tsepgﬁgeﬁm eq[%r%s a[lkytllﬂgiblé n1i\1lle ?qu]r C alky? acyl,
acylarhfn%nﬁRQi}I %[ko&?@ﬁbor@m Cﬁll?&g@&@@ﬁﬁalkﬁ}?}n LK &b Ylamino,

inhibitory ﬁwrtle ounds according to
alkylantigo, |adkbémlfooml ebbyrtsal fimyhtal Hydthsst, amim, hlgzytblarlbcwfs abl e bond

aryath B S SRR R I it Y Bk Binkhs ot

arylo;ly*éhtibohfl‘dﬂtﬁkjr QArbagoyl, cerbhmaty, EJ}BO)EPD QRyarfdX tiﬁiiktylléfﬁno ester, halo,
net abol i sm of the conpounds

heterasthoabONIdr®s, OF B tHIESs opfionll @ét‘%{@gr%raéqrdwégﬁhé atoms to
Wthhpfg I%;Iﬂ) i n#cgo%%lggysuggt t:ﬂaf\%lh { Elgglk}llh g}%’.il ret?rgéégor substituted

cyclolﬁ‘dﬂﬁ’ﬁiiiﬁbl g ‘ivhteh s ptinalin ﬁrs&lD&Uetﬂ a?ryl; oulsseinit¢cbdriyD Ihet@foat'ﬁ;a
ar ent dru in plasm éggg concentration of th

substi ?dall%f‘é?rpﬁlé’ rrsloalisyl. spbsti Cyrcllq;lék%,. Grelohgferdy] Ph%}wstltuted

Cydoﬁggbyggg%%;therapeutlc concentration of the parent
conpou éfore activity at the IKr channel is

R’ cabs kydreghn; 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,
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30 6. Conpounds of the invention, as well as the
nmet abolites thereof, do not cause netabolic drug-drug
WO ni0803as: on (DDI) when co-adm ni stered with oPEEDS2007/078682

drugs; 7. Conpounds of the invention, as well as

nmet boli%gs thﬁ;eof d% not el evate liver f?nclion
aryloxygabopylphpxy, gethamayh SATO4 I PAPRe §Y U100 Al kylamingysster, halo,
hetero%]gi&)gg%@;&% P PhosHPaR0 61 %%%ﬁx{ R8 andR&kodeirRAWath ltRbPitbink Yo

W

e ‘conmpounds is consi sten th ora

whichaRindndi R tarastiashedi Somaya sycoally ldsyblsatutedonyclogikyhcydphgteroalkyl or

) | ati : . he.. d )
BN T
hetercAPY, fBbtituRAMctYSdr @Mty dldikty PuBsitaRa c‘j@l@&lk?l] ty@dibteroalkyl or

control |l able blood |evels overt tine. 5 [0092] In sone
substigigsherickistesoalii gingudjdect i nventi on provi des conmpounds

) . ' ¢ . > )
R cal Y hARo AR bt SuiGhiel T Bt e SuBRNE T RSE subsinred
arylalpylowyotienlkyfl ssubstirored unelsalkal cingoladterba@gl, setyitutdtr @elabeteroalkyl,
nore of .the above identified properties or
heterqapd sypptipted thietesoary Inhgiprgpryda kdnpiowonihted hetseoaysslinds,
nd o S - . .
(0090F C, “TRPERbH 08 e CHaRlss o A Be et C O RLRELP R Btive. The
compaundp 06 freribvasion inclalet GothrR fued 8 @dmeotraldi arelnhixture of both R and S
conpounds of the invention have all eight
compydSacteristics or properties. [0093] Preferably, the
[0091pT | MBTTYe BRhFRRAUS bL&iAhvEi®nIJBYE@BLH KBreGPIRYMVESne or more of the
regardl ess of the el ectrophysiological properties of
followtihg clpaactenistigs agproherties:negl i gi bl e i nhibitory activity
t the |Kr (H . channel at normal therapeutic .
oncehe PR O ratp ggn Fivepfinnind pBRRtiznd serotonin
MDYdsﬁmbﬁﬁeQQMﬁﬁﬁypﬁbbﬂﬁspf the nmetabolite preferably
is at least five times higher than the nornal

Lher apenppends o derinyartios sap haardoppainatransperss (RG 1),
bef £ v i N
pr et eleBintir dlldify PEET ERERRY QLR cRIREEY SR T ingibitory

| east ploperties;es hi gher than the normal therapeutic
concentration of the parent conpound before activit

At t heOPRPURRARFRIAINE L0 ﬁ@ﬂ@@%@a .CO%m[aég@at] onegiygeniyggle bond
accor g Gt ddiGed NYEBLIAREAY By RUABRIHc|hzHRLabO! i zed

by engogghousamgdrdfytﬁc éﬂiy%eg V|£Chyﬁ$%$?sable
HondsThapiimesrreetabolites dffvemposindsuditis @svenfibreresplts fremythe non-
met abol.i .t es resultiQ%HEron1th%% met abol i ¢ pat hway are

wat er OSGHEEI B ISHOTHBE CHARRFNIS:or  show a reduced

snci deResrifhry RRLLIMEN r@dPd18s B BcededtobRy @ 1B8ikal properties of the
medi cations (drugs). Non-limting exanples of

hydr oparsuiisires, hes s havranegligiblo entitbitary potivtyed thaiks (HERG)
conpounds 25 ,accor di to.the inventiop,inclu an d

cor or R AT AECER Dbl OutaRht STkl olf Gph i

gl ycogd glehe @ncéitheibn BORRSnéthiailite Ansti £ @V tiies higher than
hydrol ases. [0095] Additional nodifications of the
conpothsdermrldbirapaiic kereEnHatemoftbaareyt qapognad befgye activity at

t hose ' L . Thus, analogs and salts of
t he e%%ﬁ%%%@ﬁ%%ﬂééﬁgﬁﬁ%‘@ are wthin the scope of the

6ubj eCompowelstoif dre. inVirition kasowd |eglge afetdbotes cngpanfndtsnatfcause
the subject 30 invention, skilled chem sts can us
knommﬁ{ageléﬁgwés({%mé%ﬁt}ﬁ)@é%) Phes go-@ #1qd vithgyher drugs;
7. Compounds of the invention, as well as metabolites thereof, do not elevate liver

function test (LFT) values when administered alone;
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avai |l abl e substrates. As used in this application, the
term "anal ogs" refers to conpounds which are

weuwsvasl al |y the sane as anot her conpound burCTAB29M7/078682
may have been nodified by, for exanple adding

SRR TR
are sy ﬁﬁﬁda%_d#ﬂarﬁﬁ@o@ 0B 28l BARIBESns2BoWRer, the compounds,

2008/ 034142 PCT/ US2007/ 78682 conpound but which have
at oni @:ndﬁormnﬂs@mﬁ dlermb@nlatsuthe@dnmlst@@dwmg any dakyasnsystem

in th ound 09 ect vent on further

por ¢ aTASSPREGR s bt ape carg e P Sg LR Ml " and
[0092 ONPOEI Mn@’@n‘t&‘d@i‘ﬁﬁéﬂ@ ItRg st ﬁﬂi@ﬂ%ﬂﬂ‘éVld@@@omﬁﬁin@lﬁ B&hing any

enantiomeric forms of the 5 conpounds of the invention

two ogmerasefishe almveaqiqrgvlﬂred ebarpoterstish er aiepetiss. Qthereembqgdiments provide

or ST TE KGR T LR S O g B b L
charadteridgties.dh ahhtﬁeﬁ@ﬂlﬁtﬁhlﬂﬁdﬁt Ehlé(ioﬁipeundshatﬁl contipogitiant thereif ave any
excess of the "S" rms. . Conversely "S" forns of the

combiggHoieifgur t&rf‘ég@@ééltea?rbpw%mepﬂﬁ%@a&fcmﬁﬂcs Prireptcs Hea
ot RS 8 ooy BB TR AR

propett®si sol at ed enanti oneri c conpounds are at | east about

in 80% enanti oner.i ¢ excess. |In .preferred
1009311 o reEtably R PEBBOURGRO ks e AVeREss fordpyngs ey dless of
the el&@@@hys‘i’&@gﬂcﬂ REPEES oflthe ?aéargt?ﬁg% aes ﬁ‘%%@ol@{ﬂmﬂw@? Bdtivity at

he COfT'pOUI’]dS are I n at out 95% enanti oneric
the II@XHE@Q) chimmehat rovenl tﬂienaeetptcedoeﬁmmtlemmfdhﬁém in plgma. In other
npound n _at tlone

worde, HRSHESHHBGT of Be MesatPRRS niR Bt Bt kANl BRI i Bhsi i the

norrnea figerhpgtudit cbrﬁ%ﬁﬁrat%%f@lie palfént%ﬁ@)bﬁlﬁd bdtare B8ty at the IKr channel is
enantioneric excess. 4.3 Synthesis of the Conpounds of

obserydqe Proficrablyi B wmgmormf tb@mgtﬂbﬁh@ ipat leaps tanrfipeqsthiigher than the
norrnaq %é%%uﬁp E&Hc%ﬁqaﬁ/dﬂiof{tﬁee Xﬁ][tcla | n&?%]de;l%gar% 1Vft H{ﬁe h%t cqlcélnnel 18

enes ose sk
obxx@@@re0|ate that a preferred synthetic 20 route to the
onpounds of the invention wWill consist of attachjng
[0094£r i n@gmﬁglﬂtg{slaﬁg)rglélgtto thsilaygngen pgs primarily metabolized by

e

primagy meifabohtbinfcsslylng iesi ‘Ehl&):hetab(d[qmlthwdym’e imakeaisolnblezand ldogst have,

or Sh%v %&‘@u Cléaﬁu‘rea)sf IS\DI @eeaﬁdmlqlﬁ?rssi Waﬁ %E%ﬂm%@%t%%ﬂfw
Non- 1Rﬁl%g ‘éﬁirhﬁ’l@s Bphy&@y%@éﬁ&%éa%caﬁs@ﬁe%a&%d ifto ddmp%hnds

I nternational “Application 25 Publication .
accor@gg m@ggqyent@aglchge apnideestat, carbpmtgrphgﬁpl@trasulfate urea, urethane

2/ 36540; J T.
alycoRfiP,gy Sk B ditRit G b e T by HdtRSR Pt  2et tom No.
[0095YVO 02AQ6#@dR4;modl BédtRAY of the ¢ g@ﬁnd@'dlscloled R&rein cad®@gadily be

Perkin Trans 1, 1996, 2583- 25 Qt her net hods are
made i ghase skillethin the arts Dhuss g,rmlcp@@p@ﬁﬁlgs of the exemplified cornpounds are

I KW
witi SRS PR, DR SR LTS i
invenscmasi&nai dheari@otarause kaownpraicaliey toassatheaiat eheoe C(ﬁﬁp(ﬂﬂlﬂs from
i shed procedures ( See G een

availagee sg{)setlrr)a%sggét?%eﬁe %&@b s @pRlifgEon.fhe iy aanglogs” refersYo ‘compounds
whlch%fg E% erlﬁal n%( wgelsgﬁﬁe af Eﬁjotﬁ‘& com%ggﬁd butRALEd may h&be Ren modified

etic
by, for exarnple adding addltlonal side groups. The term “analogs” as used in this

application also may refer to compounds which are substantially the same as another

23



10

15

20

25

30

Organic Methods," vols. 1-8 (John Wl ey and Sons,
1971-1996); "Beil stein Handbook of Organic Chem stry,
wo-e@sksunt , Ger rrany; Fei ser et al, "Reagents fBRET/US2007/078682
Crganlc SyntheS|s Vol unes 1-45, Karger, 1991;
nced Or.ganic. Chem stry," Wley. .

compgidig pih Ve AOpIZ AT T/osBls pesiition Btsertailoestions bt
comp&thd. 1992; Lar ock " Conpr ehensi ve Organic

Transfornatlons " W ey-VCH Publishers, 2"d ed.,
[0096] 999; TRaspbetct mvenmwhomiamsacb cRaigastisaliyoisol@edanimpounds,

and cqRiROPASRRPHRHB 1 CoTtheRPi, gk ing iy Rk of e

comp @R AF tHRUn CMBA YRAbOhntidlg frddviRdth b8 andh@Nfe., in enantiomeric
intermedi ates thereof are commercially avai | abl e or

excesplaln sberpyagarteds Ry fanes of sermpogyditaietybstantitliboties from the “S”
forms%/f?lfg cc@oll&ﬂgf%tfdloa[r?ﬁ tﬁlgsé §%£e}{sagﬁl %grég &hcess (I)f r%[h%l ‘r‘Se” feonin% Conversely,

“S” fuies of tlﬁeﬂmp@uhdtsara slibseantiwlly frebef TREafdiriny ofihip abﬁnpbuﬁds and are,
the skill ed artlsan in view of the reference

thus, ig<gontyERerigrasess ghhendy foEmydegng %m?,%’flﬁ%’sfi’fztée Wéﬂﬂon the

1solat5@éﬁﬁﬁﬂ&q§rl@éorﬁ1£qu%§ ﬁ’é‘%ﬂéa NboMCGin R0 kMomE#@e{E%Eéq afls
presente Int ereln are | ustrative

preferrat dvalvodirhentt Mamompumds hienmi af deas] H09OJ0% rnonenygenexadss. In a

r synth SIS of co und of  For ae (1)-(l
more P er 0 ogRCH D SEPERRTES o gl P i s GEatip e hoess
In an E%%GMJ)I%%&@I‘PM éﬂlb@dlﬁﬂ:ﬁt e cbﬁ%hﬁ‘djs BT hhat 1&isPsiRnPatkane
in appropriate sol vent et her, THF, di oxane,
enantlDMErlc ErMBE). lata meost p@iﬁ?mdaﬂnuh@lrb@ttw@e ompoTi a0 aCleast 99% or
ram%r%f%bgbhxmgetmqgn 20 and 75 Cin the presence of a 15
g g%@'( *GAMREREC K&t o give cycloalkylnitrile (3).
The cycloal kylnitrile compounds are used to
synt hesi ze conpounds (6) using a tandem

4.3 SWh@Qﬁa}f@h@r@%mW@ﬁ offheHB¥ENtPAe typi cal procedure
I .
v e SR S SRPP  , gic gos

illustrated apPelapics dt Bl . Thbseestisk{lEinghe ar@intile apprédibte tha |al1ﬁd§f€1)recﬁ§ynthetic

nperature . between 0 and 90 for.1 to 24 hours.
route anfi‘ﬁ compoyrgs of thedgventian il .an%%@ BY4CHINE Q5 TRRRIRLRSOSD

i G54 L GORHLE (VP19 8950

have lzsh dbsdribhe ch the (atiefdlt.lﬂle s{nsth@,ls Q]f&fybk)lay(yhnethylammb an@logmn(sce, ¢.g.

Mattsgha dofbapontt ngocy 2t 0T giHec Ry i e poprEirhes s

Publi@fi8H No. WO 200P00wdS; Scrfaabydre, @l ydial. eﬁt&ha&%ml Xppleaiién
appropriate al kyl hal'i des” or sequentla y

by
Publigagign &\oi WeOQIZWB@?zh Myapeest. Hﬁo@saluénmglagomid‘almcﬁmdﬁwc@@n No.
WO O&?&ﬁgﬂomasﬂ JP lg ? ﬁrlntemattlgnav %ng )thg?nclg rmout?éjnSNg l&’)() 02/860424

an appropriate ar can be

JefferG QMBI &ch1L 9 @hent SOB.ORUMn (T6)nUE11996, sZsadeaed ) @Mk @ethods are
coupling reagents |ike DCC or DI C fol | owed by

knowp éﬁ'flhlé iaFfgox patheszingspysledikylmethylgaines) which ﬁrqr§a¢1£y ggeessible to the
skllleé(i: %ﬂfg% Iﬁ%ﬁ ggﬁ? ’F{?l%ééga\%tgal{eﬁq&? ﬁ@i&gﬁrth&%ghngaﬂmf%g#B} dvgln%ble or
can bd pcpdred bakktyblished prosediges @ppr eprGratrectall k yibrotvative@goupR in

h f bl e b 9., T DI EA, .
Organ:iﬁ/ Syihees, (30! Fed! i éﬁgﬁ‘@@ %ﬂ@gﬁﬁ il s Sntheic
OrgaIﬁ@N/f@tﬂo'dQﬂ%ls[ P19 ‘13/”16?'39& Q6Hs, g@f‘ﬁﬁ@@”ﬁi\%ﬁ@%lﬁ Ahndbook of

synthesi’s of conpounds of Formil ae
Organic Chemistry, Frankfurt, Germany; Feiser et al, “Reagents for Organic Synthesis,”

Volumes 1-45, Karger, 1991; March , Advanced Organic Chemistry,” Wiley Interscience, 4t
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be prepared from cycl oal kyl net hyl am nes (6) as

described in Schene 2. Conpound (6) can 25 WD
wQoe8NeaE4142 PCT/ US2007/ 078682 be reacted w tPCEEOS2007/078682

appropriate spacer carrying a soft-noiety (13) under

od.. 1 Tk aComineetm e OBt Ng pErarky MY h P Shers, 27

ed., 1§9|94Paque§%h%g agf Reag eﬂ‘cs@f)r(ﬁ’tL Kis€John Whied and
o ase/ sol vent Et 2 TH 1 n or tol uéne
Sons, 3" edo 1PANCO2H DCC or DIC R 1 R1 Rlo 7 NaB H4 |

L/ . J><LNH
009sf" ¢ RaaoBiv Miiine s RS T fO R i e Salgar L Ty invention

and intlediabésRletedt dié cornBiZall 5&5?015_ biFcaR%chprépbass/ well-kaswn
n 9 10 s)z?) - conpounds RS) - ounds RIO Rl R OH =

synthefistthgtheds. arohodsiferabe syy Qﬂls Ryeloalkylamgthylgminep dp@:rlbed
hereintate Bithd} desibed in the att ordwill e réadri]ly afjgarent to the skilled artisan in view
of the references provided above and may be used to synthesize the compounds of the
invention. Accordingly, the methods presented in the Schemes herein are illustrative rather
than comprehensive.

[0099] In one general method for synthesis of compounds of Formulae (I)-(IV) is
described in Scheme 1. An appropriate substituted phenylacetonitrile (1) is reacted with
dibromoalkane (2) in appropriate solvent (e.g., ether, THF, dioxane, DMF, DMSO) at a
temperature between 10 and 100 °C., preferably between 20 and 75 °C in the presence of a
base (e.g., NaH, KOH) to give cycloalkylnitrile (3). The cycloalkylnitrile compounds are
used to synthesize compounds (6) using a tandem Grignard-reduction method. The typical
procedure involves the reaction of compound (3) with an appropriate Grignard reagent
(R'"MgBr) in presence of an appropriate solvent (e.g., ether, THF, toluene) at a temperature
between 0 and 90 °C for 1 to 24 hours. Then the resulting adduct is subjected to reduction
without any workup procedures using reducing agent like sodium borohydride according to a
standard or an established procedure (see, Jeffery et al., J. Chem. Soc., Perkin Trans. 1, 1996,
2583-2589) to produce the corresponding cycloalkylmethylamine (6). The amino group in
compounds 6 can be alkylated directly using appropriate alkyl halides or sequentially by
reductive alkylation methods using standard procedures well known in the art to provide
compounds (10). In one method, an appropriate carboxylic acid can be coupled to a
compound (6) using standard peptide coupling reagents like DCC or DIC followed by
reducing the corresponding amide (9) with using a reducing agent like borane under standard
reduction conditions well known in the art. Compound (10) can be further alkylated using
appropriate alkyl halides in the presence of a suitable base (e.g., TEA, DIEA, pyridine,
cesium carbonate) under standard conditions.

[00100] In another general method for synthesis of compounds of Formulae (I)-(IV) can

be prepared from cycloalkylmethylamines (6) as described in Scheme 2. Compound (6) can

25



(RS)-conpounds 5 Schene 2 0 RI0 R14 R10 R11 L SP X
RRRI10r RaC . NH13 1 * NSPX 2RO RO H n
whamshsaghkvent n 6 14 (RS)-conpounds (RS)-conpRCirts2001/078682
=, Br, 1 n=0, 1, 2, 3,4, or 5 SP = spacer X—ONH
26 WD.2008/ 034142 PCT/ US2007/ 08682 010
be reagieh Pt AaRPHRT S P FRREERS Bfe dﬁg F e Flklating
condlﬁé,as WdiMinoRERItRS aﬁf\’td Hrole m&&&&m{aﬁlmmﬁiﬁﬁaﬁykﬁhﬁ@(l4)
in a stepwi se fashion as illustratéd i n Schene
SchenHele reaction of conpound (3) with an appropriate
Grl gnard reagent 15) carrying a masked functi onal
oup |ike ot édtgarhydrd noi ety fol¥ W by in
\lqu reductionzof the 5 cofregponding imine (16) using
i r ohydride—asescry
rosynthesi s of pageapaund (6)roi n
c@rrespondi ng cycl oal kyl met hyl a
Grignard reagents having masBed functional or
pro-functional groups can be used in this reaction
and nmost preferred functional groups is hydroxy (CH).

128V, naFK eagents carrying ked functi onal
R%ﬁbegrog)icgmm ey g 1y, Rivai | ablaBHgn mmEg anrlso b

y thJ(-newn—t— t hig/ sX| MgBr
Then, gJot y on of apigpo iefy w a
Orq{ OSﬁgaspr ot ectl ng ghoup, benzyl oxy arBonyI Z)

grolip by treating Wltg“l a commercially avai | abl'e

reagent benzyl cthg 0 te followed by deprdtection
of tert-butyldi met {H%Tngne (TBS) protecting group

Rm\/ nder St andard condltl QIIIS af fords the correspondi ng
! yI xycarbaon ROt ect ed

L/\ ltgﬁt hlp% i ( ound §18) g dork

R ctied ion 1% i

9 ' yri
@chromate (¢PCO) orRany er st andabde/obiedi zj ng
agegts to provide carboxylic dcid which after
(ﬁﬁ%&g@gjswth an appropriate 8 cohol (R140H) or am ne

af fords the cor (FS3poEiNey cg{lpoxyl ic acid
d

ester or am de derivative of N-Cbz pr Rl

R'OH = Methanol, ethanol, isopropanol
L=ClBr,I
n=0,1,2,3,4,0r5

12
(R S)-compounds

Scheme 2

O
R10 R14
g e

13

|

base/solvent

6 14
(RS)-compounds (RS)-compounds

L=Cl,Br,I
n=0,1,2,3,4,0r5 @ = spacer
X =
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cycl oal kyl nmet hyl am ne (22). Deprotection of Cbz
protecting group with palladiumon activated carbon

WO pooBsirieaen at nosphere affords conmpound (23).PaNES2007/078682
am no noi ety of 20 cycl oal kyl net hyl ami ne (23) can be

o R R e S b
begin@@itﬁ%ﬁ%&b@ﬁgatfe QYclbARy ﬁﬁﬂt&fﬁgmﬁa §dRhise 8i3Rioh hé1lusRated in Scheme
Schene ve

: , respecti 102] Anot her genera
3. Hergaedntign ob corgpornded) withfan @plvrppmtd Qrtgnaﬂtnewgﬁna el 5() pqumg/p

maskfightiontl #auRsRPRLERIA Bl Bt Wty Bshithedudih orme
correspBadih gﬁln@f(léamgtsedluﬁsbomwdh@ms ABRIBBA SR ¥ ihe RiditHesis of
r eagent carrying a masked al dehyde group foll owed

comp@gnch @) B themédwéfqr@w eforrpwording exgoHlymythyhemiac (PB) A number
of Grlgéé gea@%ﬁﬁ'hﬁ%g %a%pygfuh?tESﬂg%%f%%#afoﬁa@%@ﬁé n(%l% f)egl:glgd in this

ounds

reacti@n andep&irdfeetd funafidi deouph & lgxdrdx@S(p)IDdSmlral Gngnard reagents
cycl oal kyl met hyl am ne (27). nunper of Gig
carryipg ekRASTUREHANALETRER &@ocoa}%w% ayqilbisi %ﬁéhewa@bw&grprepared

by me*ﬂ?od‘é%@e‘#l lingv&xnh[b th3Qill LRGN TR fﬂ?eccttl RGeh ﬂoerﬂ()lgﬂ)ev? éh a global

are b5- mber cyclic acet everal Gigna
proteqtmggecmps bereaytoxiyoayboms KEbiz)fanogt byomedting vathpa eamemercially available

nmer.ci.al Iy avaj l abl d they cap also prepar
reagehDeEUUE NGB RHBRAS DB CEREUCRPT b trey e VABe (1B
proted®n® @&y Lﬁf@lepitatﬁfﬂc[‘ébﬂa‘iﬁc%ts ¥ ffoRis tH\é é&re@p&{cﬁ’&%y bte?zeyéoTyncSrbonyl

protectlng roup, benzyl oxycarbonyl group
(N Chwi) pmt@pt@bmv&a&yémmwlam <Il§b|Ce>nnmlgélﬁt8) upon subjected to oxidation

T I e T .
carboXidit/ ddRPRRiCh A B8OREcting Witle & hpiBofH A9 cotivs] gm@‘fﬁlﬂﬁi afthe (R'"NH,)

conditions affords the correspondi ng N

affords yhq eparerpansitarsarkarvhe agid gyter aoipida deriyauy of; Sb&{)ze gl}o(tee%ted
oo BPRERL IS 25 B PR RIS TL W it gl o

activagglentisontio hpdmgeld etnmpllme( yffords aomﬂo&rﬁmm) Vithic @ mirad inefety of

t th i at I ol (R14 !
cycloeglm%}q' a%“mﬁ 6233233 gr '3@2‘5%6%@%@% %5%@?9?&0 QR Zle)ilalder

standaﬁ&tr ct1 y?r{&ﬁjcﬁy s QI MR 1ﬁ tl‘PJ ar[\'bgﬁzdegérﬁ;eﬁ%@ﬂ ?]rngoundg (12)

cyc Ian1ne respectively,
and(ﬁbmiﬁdmnﬁnhmekledmeﬁn&bzconpounds 23 and 24 as

[0010? E?\&?thglg ge%plg G hﬁ@éﬁf sygghBegé o'?lﬁglggé S?EQTB Eﬁ(' (I%V)
beg1n§ QflltH %ﬁ Ep%_réﬁat@%%lbﬂikﬁrlnﬁn )R @st%w&'fa%hmﬁ%@(@r%@%Scherne

Acid catal yzed
4. Here reactlon 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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O cl eavage of OTBS RO n 18 17 xidation PCC or PDC O

0 20, R140H or R1 OH 21, R14NH2 Rio SP O XR14 DCC or
WER@sABH14A ; TH R ~RO H 9 n 19 22 H2/Pd-C O ECT/RI208P078682

XR14 R1\ SP XR14 11,R13L C¢ N R13 base/solvent RO

proteq’?llgl_% @FQ;RJE)&E@% %‘[elnc%gd %?ndft?qﬁl(s)élffgr(i\s/%ﬁeh %%%borﬁi&ﬁ%&péizggotected
BN 0P ST SR B
chloradivtyBaate PEC rorEng @ther stpard oxididing agenRoprovide carboxylic acid (30)
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), respectively, which can be further converted in to compounds

23 and 24 as illustrated in Scheme 3.

BngOTBS

1. BaOC(O)Cl/base

2. Acid catalyzed
cleavage of OTBS

20, R1“OH or
OH 21, RMNH2

O
NJ\O/\© DCC or DIC

11, RBL
-
base/solvent

24

R'OH = Methanol, ethanol, isopropanol

L=Cl br, I @ )
n=0,1,2,3,4o0r5 = spacer

X=0,NH
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326 NaBH4 / ROH R1I0O 1 SP OimOim 0O ON O BnOC(O
. PNH2m R9 H base/solvent n 28 27 Acid-catal yzed
whowsob4d: s of cyclic acetal noiety 0 0 OH RIBPCBPS107/078682
PCC or PDC R10 TH O N oxidation RO HRO n 29 30 R OH =
Met hanol , et hanol, isopropanol as described in Schene
3 nmr 1,2 n=0, 1, 2, 3, 4,0or5 SP = spacer 22, 23, and
Scherté4 5 [00103] Anot her general nethod for synthesis of
conmpounds of Fornulae (I)- (I\/) Is described in Schene

5, where cycloal kyl met hyl a carfryi ng appr oprloaTJ\g
suRgii tuents hayi cllrmavalg @ ‘ % lsn

carb ic ac:ld es d am des a|re, In
aty X+ azsreactl on of ph enL
(3) roprl_aLe_haJ_l_de_@SQ.>carryi

hydROxyl Yo oup i nytdhe eseRge of al dse
pot assi um'carbonate, cesium 10 carbonat e)

(e.g., axetone, DVF) at a tenperature between ambient
and 125 C, preferably between 25 C and 95 |C EBP? %%s
the expected conpound (32). The l
cycl oal kyl met AyN\ani nes (37) and (38) carryi

ng a
g & prepared from 29 WO 2008/ 0341

PCRNS2094/078682  conpopngh &) N @estep

bl ustlratled in Scheme4an al so '

' deNcride Scherres 1to 3. TBSO SP

BR® HO- 31 TBS L/ PFCsoNent Rg base
n R

Acid-catalyzed hydrolysis
of cyclic acetal moiety

H PCC or PDC
0 >
JJ\O/\© oxidation
30
R'OH = Methanol, ethanol, isopropanol as described in Scheme 3
m=1,2
n=0,1,2,3,4 0r5

— 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 (e.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
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32 3 (Ro=0H RlimgBr/Et20 THE or toluene Rii

Rl NaBH4 SP SP TBSO/ | TBSO 9 NwyBr RO NH2 R CH R9
wo2008/031483 1. BnOC(O) O/ base/ sol vent 2. Aci dPCT/US2007/078682

catal yzed cl eavage of OIBS/ RI 0 1. PCC orPDC HO SP

compe Ry XSG PR s et S Bemepkand i DB fhe

methg%&ﬂégc%%emsﬁéﬁks Ridz L/ NHR 1 1 RO base/solvent RO
n R OH = Met hanol, ethanol, isopropanol L

Scherﬁfﬁj, Br, I SP spacer n=0, 1 2, 3, 4 or5 X=0 NH

TBSOBr

31

base/solvent

R 'MgBr/Et,0
THEF or toluene

DY AP
e~

Hz ' NMgBr
o R'OH o
n n
34 33

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

HO 1. PCC or PDC
ky\
R /\© 2.RMOH or RI“NH,

DCC or DIC
35

(0]
— R O
LN ) S P
A N Yo
EtOAc R H

36

0
AL T oy e
R14X @ R13L Rll
S wx NG )
R

NH, —— >

base/solvent
n R? H

37 n

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

n=0,1,2,3,4,0r5
X=0,NH
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30 WD 2008/ 034142 PCT/ US2007/078682 Schene 6 TBSO | ~~
RliMgBr R10 | - TBSCl/base '/ | N4 9 RO N DCM or
WORMPSB3414THE or toluene n 39 3 (RO = OH) TBSO/UIBEM78682
0O  R11 NaBH/ ROHVn 4 NMgBr Z n RNH RO 41 40
BnOC(O) O / base/ sol vent Base catal yzed TBSO R11 O
cl eavage of OIBS HO~-~ R11 0 Oj_ e.g. NaOH/ MCH N N O
Scherfi®kor RO H 1n DVSO H20, heat n 43 42 0 R12 X SP L
base/solvent 0 7 H2/Pd-C R12 | X SP R11 0 | sol vent
0"'-- RRH nO0 44 Rl X556 NH2 R13RURERr X SP
30 RO n bagglsgkvent ~/

=N

DCM or DMF
o 39

NaBH, / ROH

40

l BnOC(O)Cl/base/solvent

Base catalyzed
cleavage of OTBS HO—= | Rl O
e.g. NaOH/MeOH s L
> /\ N O
or R H
n
43

DMSO/H,0, heat

42 0

RIEX L base/solvent

H,/Pd-C
solvent
0 44
R12
X R i 0
R™L RI2
NHy, — X
base/solvent
n
R'OH = Methanol, ethanol, isopropanol
L=Cl,Br,I
n=0,1,2,3,4,0or5
TBS = tert-Butyldimethylsilyl = spacer

X =0, NH

5 [00104] Another general method for synthesis of compounds of Formulae (I)-(IV) 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
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R OH = Met hanol, ethanol, isopropanol n L =Ci1, Br, |

46 n 0, 1, 2,3,4,0r5 TBS = tert-Butyldinethylsilyl GD
we2@pasas2 X=0, NH 5 [00104] Anot her general nRCTO0DTO78682

synt hesi s of conpounds of Fornulae (I)-(1V) is

phens ERRPITR Gl op T AL R LI Th TR PIgH g e o0

$t8brREctA [R_UPR-bafEdimé 52@5 BurPutdeP ks i
approﬁﬁ 'br ’cta@rggﬁlé)% < ot }% 11 mylgsg . 034) érz Fu §t@Adard reaction

condlmrs/twgmahet oxgp8md 39hEhy tempauodiddris reacted wimmpmpdalye Grignard

reagetg%{)(:i% p&%ﬁ}sgspcfe&% Ifﬁ%—l[ha Isgr&égﬁlﬁ ?(fe rrnop}o?nq gﬂ.cﬁerr]neapto afford

compb@idt410Thy Lokl oBkIIHSathinbTBS) att QUoFcakiy Rl a @Eﬁlﬁ@ﬁ[}dcan be
reaction conditions to give the conpound 39. The

prepaged iy pemBendd4 Peigerseapwisa faskipn poibluptiated o Sdgsmed Fand also by
I e i bed for the synthesis of
usmgcli:lgeﬁr%%ﬁé%s %ﬁggﬁbeggﬁg)ﬁ% esfll ot%a{ford 5 conpound 41. The
cycl oal kyl met hyl am nes (45) and (46)carrying a

soft-noiety can be prepared fromconpound (41) in a
Schemag Bpwi se fashion as illustrated in Scheme 5 and al so

by wusing the t hgds described in Sche Q4.
R Schene 7 R10 @MBMO R VA 48 50 IE?VH =N
THF Et20, THR 47a-d 4 or toI uene O ::0- R12
| NVBB Et OH

or iso-ProH \aRamd 5la-d (R S)<conpounds; oRlig O[12 H

B7a-d 49a-d or toluene
0
12
BrHﬂ\O’R RIY R
53 n « NaBH,
- NM
M on o
or
Cs,COy/ TBA/DMF HOf or
52a-d S1a-d
(R S)-compounds
RrR10
0
* _RL2
N Q)
H n
54
(RS)-compounds  Examples:
47-52a: R19=(] 54a: n=1;R19=Cl; R12 = ethyl
b: R19=0OH b: n=3,R!9=Cl; R12=ethyl
¢: R10 =terr-butyldimethylsilyloxy ¢ n=3, R10=C[; R!2 =isopropyl
d: R!°=benzyloxy d: n=3,R!%=Cl; R?=isobutyl
e: R0 =4-methoxybenzyloxy e: n=3,R10=CLR!? =benzyl
f: n=4,R19=(l; R12 = ethyl
[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
to room temperature to give the corresponding cycloalkylnitrile (49). The cycloalkylnitrile

compounds (49) were used for synthesizing compounds (52) using a tandem Grignard-
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54 (RS)-conmpounds Exanples: 47-52a: R10 = O 54a: n =
1, RIO = d; 2 ethyl b: R10=0H b: n=3, R10=C31,
WERImses41yl c: R10 = tert-butyl di nethylsilyl oxyPCT/Us2087/078682
3, RIO = d; R12 i sopropyl d: Rlo benzyl oxy d: n
= 3 RIQ = d:. = |sob
reducaowmgﬁaﬁwbgiw the apeta] eﬂrracﬁfm St&thesmf = benzyl 10
cycloilk¥lﬁmﬂ1 n@a&%ﬁﬁ%éﬂéﬂ in 5[099141@5] ThdaRS g?@ﬁﬂ"ﬁ%@ompounds 52 was
ecteéd cycl obut aneal kyl am nes conpri sing Fornula
alkylatddjirostly @sing ppprapede akkytbdites badying a Sohémed eter mpiety using

riate substituted | acetonitrile 4 L as
cesiuf RIBPRHS i § RO SO L AL COHRT P e 0 afford the
corresip@ﬁdlﬁg' A5 19§ 1t@R oflpolitf-FAatrRe hRIVRE BF @bl adhinéR@Miodide in
enperature to give the corresponding

the reagiongaikiyt wias fqulné t¢ #@ycascTthe yegld b6 3¢ kayd alba adcklsrate the completion

conpounds (4 re used for synthesizing conpounds
Ofthef?%oﬁé? A Se%%’%%‘ﬁem Grignard 32 WD 2008/ 034142
scmaﬁ&§7U82007/078682 reduction nethod as described in

the general nethod for synthesis of

cycl oal kyl net hyl ami nes and illustrated in Schenme 1.

The amino group in conpounds 52 was al kyl at ed

di rectly using apg{gﬁrégge al ky. arrying a
term nalll esyer noiety usi’ng ces rfbonate in a

S2hofrar Bpryti ¢ sol ven t roo ; Oto-60 C
to affordothe 5 co?@%@%@ﬁdlng N—alky‘ﬁ»e t/Dgﬁpounds
54. The presence of tetrabutyl anmoniumiodide in the
reacti on Wi xture was found to increasé the yield of 54
and al so accel erate the conpletjion of the reaction to
agre extenﬁ.f§ch- R_3 BHN( OAC) 33 ¢l hRa + HO-~ _

o\l b & DV A D 55 54a 0 CL NaBH4 1.
BiLiTTHE Sea + AT ~ \NWen
56 57 ol ~gdz &€ 0 107 P

a
0
*
N/A\\//\\//ﬂ\o,»\\ Pd(yHQ /«\V//\\//u\
H
ethyl acetate

54e

, 2. brompvalerat sl TH

[00106] Other methods for synthesis of cycloalkylamines comprising Formula (I) and
(IV) were prepared as described in Scheme 8. The cycloalkylamine carrying a terminal
carboxylic acid ester moicty 54a was prepared by reacting ethyl glyoxylate under reductive
alkylation conditions using sodium triacetoxyborohydride as reducing agent. The
cycloalkylamine carrying a terminal carboxylic ester moiety 54¢ 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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H 10 54e ethyl acetate 58 [00106] O her nethods for
synthesi s of cycl oal kyl am nes conprising Formula (1)

w@e@s/0§41%) were prepared as described i n SchenkCBUSZDNE078682
cycl oal kyl am ne carrying a termnal carboxylic acid

ester noie 4a was prepar rea hyl . .
carboy [ RgyAne o ydierer SaaBin anigeny RV s AeBlhty erigra oty
acetatb'%b Mvéﬁ% gh‘%ttﬁe! Qb onhey fhivdside as reduci ng agent.

he cycl oal kyl am ne carrying a term nal carboxylic
ester noi ety 54e was prepared fromthe
g her%vgl oal kylam ne 52a in three steps as described in
chenme 8. The conpound 57 was prepared by reductive

al kyl ati on of 52a ypiNh benzal dehyde under standard

conditions in goo@iﬁe}g whi ch was further al kyl ated

W th 5-bronoval e a ng a stron se

n-butyllithi um20(n-Buli) te give cHrespond| ng

trial kyl comppund K5§ /Jl{] benzyl gradp und 58

was cleaved off uhde?”¥andard hydr ogenol y =N

condi ti ons using paI | adi um on activated 33

2008/ 034142 PCTLOS2987/ 078682 carbon in predence of
hydr ogen atm)>pher d few drope of~ydrochl oric acid

acet at@a a Bht to glmcorrespondl ng
S Ze. —Sc o*: /
47b HO/ \ | Br 6&k,cdydMeN \ I O/ K2Cos/ —N_N59
4% TBS-Cl i fri dazol e/ DVAP/ TBDMB~-O DCM =
[00107] The synthesis of building bl ocks 47 AT8

illustrated ip Schenme 9. 4- Chl orophenyl acetonitrile
(47a) is commerci allBy-Cavai | abl e and was purchased from

Al drich. The Tonpounds 47b- ,ﬁ;e\g (d om
4- hydr oxyphenyl W@?&MM@ (59) The’

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

HO

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

13'.ng/\)0\/j m

cl 0
1) 63 /THF Cl
=N _ .
2) NaBH,/isopropanol NH,

49a
65
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47b was prepared by al kylating 59 with benzyl brom de

usi ng potassi um carbonate as base in 10 DMF as sol vent
WO poogodd4yi el d. Simlarly, the conpound 47c waBCT/US2007/078682

synt hesi zed by al kylating 59 wth

100108 T GRATIF Rt 1S RyheerDr e cormecnye FEERISE) fid (V)
were lﬁl\llléﬁl_eﬁ@@ §§d&ﬁrlp@ﬁﬁ Scﬁérgé@@l @C(ﬁ%%)gn%&%&ftaneacetommle (492) was

, N- di met hyl am nopyri di ne I n” di chl or onet hane
reactedfwithy chwamerarlly avpidabboGd gmgd 4cgentrhaymgdnasked dldelsa@émectlonal

srounips Molbeiho S, By o S uBbio b3 RRAS TR s

carryl[lé) kORdd dldibhgﬂ@ﬁhﬁfloﬁmtgt’tﬁ@ 63y The bethpaieak k¥ lcab ffther derivatized
nprising Formula (1) and (I wer e prepared as

to givg é}g@pbtﬁ@;@a kylagpipesgarrymg esters and amides as illustrated in Scheme 4.

[00106LCh| i %n}eeﬁ}ﬂ:egﬁ/nogi; s%%ﬁ{gﬁr&%gl%g Hcﬁdawéﬁg)re%%@é%tepmnal

estersio@dmids tBSIsESing |gd1&|w1dﬁ)r1fnuraet(l)01ﬁ& I(11) geeupeBeds described in
illustrated in Schene 4 to Qil ve the corresponding

Schergg, L] Jihg aHamRistai Gyslobstapeg kylpmyesrd e Pavtaerd B/éth tert-

tyl B & Ef(z@{ﬂ Phienf Wt

buty Jé‘é?%gl?}fl? 8@)%%& \élgl cycl obu anea?dkgﬁlggngﬁegﬁ%lér reyil‘]ﬁgg

protecemg greupanddtawhddsavad oiffl undst n@mtaﬁcomhtﬁmb ermg4quedud MMNISP at 50-
anot he"1 nmet hod sel e&t ed exanp

fo

90 °C69/ 8}V86ﬁ7k35 QRS rrglestys RBero ém%éﬁﬂygﬁdewgh gthy bhromeacctate
undelrgS qggéﬂg?}%at%%%h&é E@ﬁm&l@e%u% éargé‘n&rté éénl%ﬁsgﬁ{ &hﬁﬁfo‘ﬁ@ F to
affordctite b pdwanled® iyich aﬂetetrﬁﬁdenmﬂmlcﬁlMeIuaedlcvuctduntm(ﬁM gade the

o e SR B S s

Scheried epved of f under neutral conditions usi ng aqueous
DMSO at 50- 90 Cto give 67. The N-BCOC protected
phenol 67 was al kylated with ethyl bronpacetate under
standard al kyl ati ng conditions using cesium carbonate

TBs®S base in lanhydrous DM- to afford the conmpaund 69
V\,h' tr eat BERLOWIERh tri f | TBS@acet| c agi d,in DCM
gawg or responting»ycl obut ang i ne
carryi 7 nal b@vboxylic acid est N
70. Schkene 11 TBSO (BOC) 20/ TEA TBSO O rt

N~O 52&(166 DVSQ H20, heat

DMSO/H,0, heat
or NaOH/MeOH, rt
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or NaOH MeOH, rt \/OBr Y-~'M 68 0 HO/ O
K2C03/ Acetone ANO H67 OO fmOROOTFAO1l1 O

WQ 20088B44M DCM NHZ 69 70 68- 70: m n = 1 35PANDUS2007/078682
2008/ 034142 PCT/ US2007/ 078682 4.4 Therapeutic Uses of
Conpounds of Structural Fornul ae [00110] The present
i nvention provides nethods of treating and preventing

4.4 TIRRERLEY 1R GorRsstnal 8t StuamMBsRihcondi tions. The

term " co-norbid conditions associated with obesity"
used in this docunent means nedi cal conditi ons known

(00113 PNt oSS msliBangE iR ARE PG eplile bbesity and
associafdlcOWh&Bid EindRRINE SThel tBith UEH-MBrtI@ BondiGéHsi RstRENGRR bbesity”
di abetes nellitious, |npa|red gl ucose tol erance,

used inyhie Apeyraing meagomedistheopitionbleiive todhessickilicd am thegist tofe
assomt%% f Wobg?ﬁ{ C’ﬁl%stgﬁn ﬁlgﬁfdese?)(@g% ﬁm}tgd ?ocﬁlll %&g@{ég{ d’ﬂbetes

i nesr a, I on, dru

mcludi@md-mwhrdd@eﬁd@n 31abetAh aRaitioRs, impdirskglacoscteleaneg
i schaem a, obsessive- conpuIS|ve behavi or, ganlc
hypertgnpigpycoronagythirombesn Birels, deniessing. andey dewshasge Hopgrample

S
schizbben) S DS RKI R 019 ShAGHARGrY {145 SOLAt abbRL,
Alzhenmerﬁmlmalse;, cpebtal cahaamhiy, cbhsmn&-conﬁnmmsfmﬂl}ehhmoaqmmcl attagks,
conpounds, conposit| and net hods of
SOClalmheE@ﬁteaP% g’ﬁ?li e e AN o 1%3@3%%%811& lipid
syndr@rh@é’ ﬁ%érgﬂlc%lan%q%ﬁ%ld&nﬁ' SRPGRSs ANHarRRARIfattRAfarly humans.
her e rom or for exarrpl € Nnon exercl se

[001131]:t i vlnt ayidtthm; thegempeisdsapempaeritianasad meshedsaifitiee prasant invention
can be used in the treatment or prevention of metabolic diseases and conditions arising
therefrom, or for example non exercise activity thermogenesis and increased metabolic rate,
sexual dysfunction, sleep apnoea, premenstrual syndrome, urinary incontinence including
stress incontinence, hyperactivity disorders, hiatial hernia, and reflux esophagitis, pain,
especially neuropathic pain, weight gain associated with drug treatment, chronic fatigue
syndrome, osteoarthritis and gout, cancers associated with weight gain, menstrual
dysfunction, gallstones, orthostatic hypotension and pulmonary hypertension.

[00112] The compounds, compositions, and methods of the present invention can be
useful in preventing cardiovascular disease, and in reducing platelet adhesiveness, in aiding
weight loss after pregnancy, reducing the craving to smoke and in aiding weight loss after
smoking cessation. The present invention can also be useful in lowering uric acid levels and
lipid levels in mammals particularly humans.

[00113] In accordance with the invention, a compound and/or a composition containing
a compound of structural Formulae (I), (I), (IIT) 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), (II), (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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sexual dysfunction, sleep apnoea, prenenstrua
syndrone, urinary incontinence including stress
WO psnsdimence, hyperactivity disorders, hiati aPCHEs290€)78682
and refl ux esophagltls pai n, especially neuropathic
C Wi th d treat

discasg, %44?%?0?{5?@3 ngﬁﬁa'r‘ﬁhegnt%flm pligatign ﬁgh“d&ﬁ{l No. WO

2004/658788! BuldsS 206t At ‘Tﬁ‘tefﬂaﬁané@@l}%m:atﬂﬁ' FbliFRIGHING AVO 2004/096202;
dysfunctlon gal' | st ones hostati c hypot ensi on and

Jerusspul- Fonealy Intypetionshipphicatjop(PbhipatipheNa SHPARH424; Senanayake,

c. 1 SRR PRy O APPEIRb G edia i ALOTREN p UEED Lo ™"

Internbflora P@@héb@loalmbﬁ&a@fonm §BOVENIB0S; BifchiAd MGt aMEh@htational
| oss after pregnanc reducing the craving to snmoke

Appliggii@niBubkirationgNanaV gt /004 §; Mueldar, Bnigrmstions ArnlisaiqroPublication
. |
No. \x?u(?%gﬁggé‘?dﬁefaﬂegv@%&%&t@ﬁ%%@fé@@& i %cb!ﬂlod NP REPoL/Nkga,

KellypR thtemaltlanzilyAﬂplnm Pb0iodtic3] Nb. rW@cQSziI}iBn;r e wth the
a conpound and/ or a_conpositjon containing

[001151“0 on%l&ﬁn those Ogﬁlﬁlheﬁ the gt rmdfrq?ﬁqhby&sm andyysg yhe qqmno)un@% and/or
[ f
comptons! STt ARFHAGD 8 SRR A mu R (B BDZRYpFfV) o toa
obesﬂgcandaswcxate«ilcsefasrdmd dinchsor an@dordiimodader s Further, in
certain enbodi nents, the conpounds and/or conpositions
of the invention are admnistered to a patient,
4.5. TREGP&HRIYpIRy I B UmiAR LB eventive measure agai nst
vari ous di séases or disorders. Thus, the conpounds
[00115hd/ oThe comppsingds,and/oc gcpmmsmmqrg con@rrmag;M(l@undﬂs) of structural

Form{ HF i Hh 3L VLS ebumithdrbutb bt s Hoghly st o
prevididMi d¥gcrebelli@ Sb@cﬁfﬁsﬁl 4 amef SRS b @mhRERAS cadtiding
co-morbid 36 WO 2008/ 034142 PCT/ US2007/ 078682

compeynsley o€ stragiarbPorgiuasy @ (9), (HBer (NDrranseful for e treatment or

provelyPiiaRLyB0Ma SRRLNGEH AR BbAR, kDoRsonfh
[00116]:)p| i Watich @BcPuhtdacad pr@Vbnthhe 0OV 2 00dds0 9620 derskonipdands and/or

comp%tlot\mf %lge/allggm:ggttcgr&g% tg%%gnpgfkgAg %ltlalg:g?}tel g{lllgpu ?I‘ll Icocn?‘tt)llna?t?on with

other é%l@l?s{ 'T%E h?{ﬂﬁ%urﬁ@ Qh&/gﬁéd%ar % 'OFﬁlte'l%nNBn c%ﬁl@&éé ddnistered

I nternati I cation Pu cation
or appiNed sﬁ@lﬂiﬂ oEibatiddi withpthér piMrmetcugsikcal]y dative ngatts, omdiding other
ion Publication No.. WO 01/00187; Mueller, P
compp il T GaRO RS PLHEBITEABI 1 cat i on No. v
[OOIIEP/ 321 8¢urkak IR ¥ntidn Ijoofd% H@iﬂo@@@f trENRbAGAR ipphylaxis by
~Publication No. WO d% 1884; ly, P. Internaglona
admindgpsition &t & paticPubf 4 trbatap@mtlcmﬂy ef/fbrt&}&/ allmﬂfy)f a f@apasitjon and/or
Th hose rea
compg By A S Bl 8¢ aititr ) B M nRG & FERG PEGERATHeffmal. and
numt@@ﬂ@@ﬂﬁd@ﬁﬁw@f structural Formulae (1), (I1), (Ill) or
é V) to treat obesity and associ ated co-norbid
[00118] seafheprgprnt 6pmpPwisls gad/er comppsitions of the invention, which comprise
one o SLAREHILRAFLARMELARLLEOALT AL ALAL AR LAY wllifhisicred
orallycﬁlﬁ)mmlﬁtﬁﬁlﬂé andibr @inipesitionabf thd nvleationinag alsbbe afininistered by
I11) or, (IV) can be advantageously used in human
any OEHF YA AR ULCH {0 GRBURIFAPIFESBIANRE POF Ut IEeliqnpRY 4bsprption
thlrou%l{3 t‘ﬁeheﬂ%’ﬂ Bﬁﬁpgﬁ%rr?e'&g% Hth g??%' é &Fgrélﬁfﬂ@%l qlefé@afl"%d 1?tlelst|11%al (r)nrucosa,
ete.). AﬂM)mstraﬁou&eﬁ bt sysoemicloe ldoak Atamens ddrvery systems are known, (e.g.,

encapsulation in liposomes, microparticles, microcapsules, capsules, etc.) that can be used to
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prevention of obesity and associ ated co-norbid

di seases and/or disorders. [00116] Wen used to treat
wW@eroopodment t he above di sease or di sorders conpOUOs07/078682

and/or 20 conp05|t|ons of the invention can be

adm ni stere lied.si in.co
admingytpred CO&%‘P& and/pE qud%}%%%wa}tw@o% b en
includeM¥ @4 A6 1RRRdAb %ﬁtr@&‘erﬁ‘élﬂhﬁfa%%&ﬁgr iffapeRidhtdinfh AGloYis,
in combination wth other pharnaceutlcally active
subcua?gemss mtnan@ﬂah @pigradtdvels subdiogpauintfenasakl indracerehpb ditravebwal,

nt i 001 he ¢ ent vention
transdd Gele T o8t oF sl ier SHEERb SO S0l evasor skin.
[00119Pm NirSparaddlaty, peeferr@BdrhBdtimeits ahé behpReds bed@bt dom osmons of
fective ampunt of a conposition and/or conpoun
the iny¢pdionggie he Helivererhda petaingst rekpage HStCan, aﬁ@f%h y ofad SW@ed release

o0t TR S, 58 (RLCL LGB 8, A3

Crit. RéfEBmmerngom 20hyi Sadelosqal | $989, DNENQY. nhzlede n@rmaynds
aﬂ conposi tions of the jnvention are preferably
[0012Qy i nl%%néff@a cm8pdigicgf: Polymgie re%ﬁ%%%s g Gyee “Medical
f b I .
Ap e ot R WiRd (4] AR, AT ol B089)
Rangdrrahd i?eppasplr%lﬁol (Madrainek Sco RevbMaabmit phemn23:6 hrsoeiglso Levy et

hel i cocut ane i ni ngs 0. ral
ol 1988 S0 o 3 Y ol 4R Sl 35851 foand cral, 1989,
Neum%gl@ i %Smﬂ Qﬁre%fbd%b%nﬁh&m 1§olﬁﬁeﬂ1@ﬁ1@ieﬂam@ 448 for oral
del Ivery ysterrB ar e novvn g,g encapsul ation in

sustain¢distreedelivaiye Pogerred psilemers leiu suh esrboxyapstiyleglulose,

hydroespbb oS BB TR Py e o SRR R e tulose (most

prefem%bkyﬁﬁpﬂﬁletﬂ?&eﬂlﬁlé@@t Oeter pMeéda&119fose cthers have been
adm nistration include, but are not limted to,

descriped e prreBambm et aping cliPArrm.j hQ7r9a%em7t) oneal ,

t
[0012&‘][1 r ai’neeﬂ;g)ﬁ?eﬁ Srﬁ%?&} f‘:%g%iaﬁg gpbt% hf‘e{i&%&ﬁ nso&%] b‘%‘*lfs@éi for oral
sustaihé¢d ﬂ‘e&Vt@é’.)adﬂﬂlhlstratldSIﬂ %@feﬂ’rmﬂboatlhg @iaddriays inbydé pbll&hﬂts \Onh a pH-
ISR T IO NG T S
ot SR BRI S SETERRAL 088 Bt
by enzpysdsdive., ermyefee:noabblyedmewase; usd polyectry thhtcfage firsylgyasthat are

e enbodi nment, see, Langer,
destroy it PR n GEp g b TGt (ERreen T O AR Eng

[OOIZQE 20 stedhdeler 8hbadiment %%otlé\ldelﬁ%ﬂl sy, s‘tkmsl\é?éjused for oral
321:574). [00120] [n another embod |nent pol ynmeric

sustained estdasd sinsiantrbgon@éumeseel  TediDsal InﬂOPlﬂq}‘pi i 20801 2me9w708). In

Control |l ed Re " Langer,. and S. [ley, .
a prefm%{ %e)q; ]Enfgii b;(?fse@{gﬂagtﬂcg(iﬂwege%ﬁ s s%@ig@ Abza\elorpc}{ratlon of
Moun%ﬁ& WéW | Cal@t’ma a{?@ YisedY¥BE bR st [cdsd: &hve@%vﬁ'esq@ee for
Levy e . 85, Science 228:190; During et al
examlllgsféheewwm etNéuUcﬂ PapN@3.845 Ad0eand Wrecaves ct9BI.SJ Pat. No.
39163@? osurg. 71:105). In a preferred enbodi nent,
Lnerlc materials are used for oral sustained
[0012BE! eanfydehdti&r dmbddiRéR! 4 eshtidUby M@ ESc isPgéi den 5OFIabed in
car boxynet hyl cel | ul ose, 15 hydroxypropyl cel | ul ose,
proxitnifyipbibgprrepiafiee eRmrasniyprsier CmPORiIOR ok Jhetinyaniien] thhprauiring
( fd I L | 0 r
only o {FRHon oB 1R GHEAit o%%’é oY R WY gl AT Gh tR
art (Banba et al., Int. J. Pharm, 1979, 2, 307).
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[00121] I n another enbodi nent, enteric-coated
preparations can be used for oral sustained rel ease

W@eivBH34Hr ati on. Preferred coating material s i PCI/US®07/078682
polymers with a pH 20 dependent SO|UbI|Ity U.

troll ed rel ease) th a sl N
Conr s GRDhbe stPrae 2om LhBn Y HosTa bl STl cartignssygrms
dlscus(sed B Langblmi 96@ rgcre%é egh. 1 ¢l ReSP)maPALY BB AL hat are

degr ade by enzynes (i.e., enzyre controlied rel ease)

[00124h d p&hy eampoundstanflior nmmpcpsmcbrmcen@lmm@comp@nd@é of stoycetal

[,acrease. . essure (i ontr [ 1e

Formyts A (L T 0% oME B EhFork it hs e RETBSHRfE R E gl
enzynikich ME OheSt Th@BBnAinges p&ent i@lthstahadh 11&@'@&1@1 lﬁlﬁﬁn intestinal

rel ease adm nistration (Verma et al., Drug Dev. I nd
tissuepplgpdnliven bogn opgnysgherrugyble pigsucof gredramp lmaeersadianesity, cleave

v sold by Al za

the co é@%&ﬁ%ﬁgéb$oﬂghﬁ?§ﬂ¥e gltlt(H%allfornia are used for

oral sust ai ned rel ease dellvery devi ces (See for

exanpl e, Theeuwes et al., U S Pat. No. 3,845,770; and
4.6 Corppesifiges odthednyentios, pat . No. 3, 916, 899). 30 [00123]

ye

o125 *rh@ﬁ#aag%g e?ﬁg&%pr bR mft%agg&%eﬁlakélgﬂeffe% 68T ST B or
more cmnpmmdsi sf thediix@nticmpafsiablyoin pofifitt éorim vauethico mithtasugtable

arnou%t 03UI Ih q,fgg nclza)f]y%ccf;q\péa&tl%‘éq 1% kiﬁgléﬁ/ gsthqtgrgégvig%ti\eﬁe ér?ne ?o’r proper
admim9R86H &t gtlé:) CWhS2ANR{BEBD 8&%’@5( AHel c%ﬁlpgﬁh@saosﬁhé' invention
supra, Vo . 115-138 (1984 er '
and plromeeaiticaldy atce:leletagle Vslylsteeﬁm prdfey&)ius Seldlel Watcangeneferred9ohicle
2 527-1
when 5 G O AR HECEER B PR G SRRty ebhE Salliig and

aqueo@b d&ltFade bad allycerbPIoutione chd dso b¢ bhploybd b liQtid FEMeOfparticularly
the invention may be cl eaved either chemcally and/ or

for lnchéhlfySﬁwlpe%|S|uyab1®nbararacem$él whgjererdspinelydaexqipicptysuch as
starchr %ﬁg@s%h rcfaolgé %gértjogeﬁ elaﬁﬁﬁ{ﬂalt r{yee% dr (?{f%ﬁé aizl%g f%el p&ﬁ@rﬂ earate
glycervhyhoaogydrate] t!aEtI]2 kgdﬁmhemoeldetdmdcsﬁﬁn alikdglyaadl, (propylefne %lycol
itions_of the invention nposi ti ons of the
watery fﬁk?éﬁf t%igl ke oo pserhechise el begﬁ%%ﬁl&ep@n neiditigng ayxiliary,
a | I nor e
sabilly I BRI b ol 2 Y AT By BOSe Lt e
[00126br m Pha}gmtdlmpalvaontpoaltlsus tcambmasmgmwnpowﬂ odi the 1nvent10n may be
har npceut i cal l 8? tabl e v qh S0 . as .
manu%lc PRNSEOF RS 10%16%‘@}11& Yﬁl%’t%f Ayl e Sraﬁee making
1ev1ga|@iﬁgl ﬁﬁtemumgrhg@m@g@h@ﬁge dntrShRn Pt le%thth Braeeggpounds
he invention phar maceuti ca accept abl e
Pharmﬂ@hmttﬂab@or@p@tmneh@tyémlfyrnsltletpd luecon\mm@mal mapasfusinge@e or more
| ent |
physiglFpiefh: S Pt Rt RETRRY Meifientsa® abfliERbn Shigh Jucititae
procc&SHESTUSNHOYAdsQFeh @ret oG BfoqIre su@atitink Whscican halused be
enpl oyed as |iquid vehicles, particularly for
phannaﬁ?lé@ﬂlénPéogemf@méﬁ@n 1sdpRoadent upha thesewistal edminjerition sgosen.
[OOIZ?LS?OEQeC {Jfégeg}t gs eb&l&w tcaﬁ lth% t%sfon‘?lto? 81% 11)1%%I ?&S%gﬁﬂ?lks emulsion,
tabletsiplilisc pelged, and Oa‘bsum Shpalat @ntaighy hqllildb pondost aataaicd relcase

al c, sodlunmchlor de, drleg skimmlk, glycero
formulatiggy, suAROSIIQTigR, smu SIS\ RIFRYOLS, SRTA% SYSPERTIORSher anyqtherfgn

sultabgelrjf;((‘)? ﬁFbta g@gﬁ@érﬁboﬂﬁleﬁw&%gﬁﬁdc@&l&‘fi? %Eccepta'b'fb AL | s eapsule
(see e.g., Grosswald et al., U.S.Pat. No. 5,698,155). Other examples of suitable

pharmaceutical vehicles have been described in the art (see Remington’s Pharmaceutical

39



10

15

20

25

30

stabilizing, thickening, lubricating and col oring
agents may be used. [00126] Pharmaceutica

W@ 09p034183 ons conpri sing a conpound of the i nvREIE/USIW07/078682
may be manufactured by neans of conventional m xing,

Sciengival DI ORI GES BB ABRUPAEThg e | AppHG o0 . Préfered
compd)éﬁ%%ﬁ'df i7d iR9eRIoAGES orma Ritdd B FRE 8L IVRR I ARIRAS b &Bsustained

may be formulated in conventional mariner using one or
rd@ﬂﬁ@ﬁ@ﬂﬂﬁhWQnologlcalIy acceptable carriers, diluents,

ci pjents . rie ch |I|t
(00120 B §MriBin vl RSBt miRLE P8R bR ozenges. aqueous
or oilPEBPeds&ns CREn B, powaan, dfulsised camwsn@@@pétdr%ﬁkiry for example.
Proper fornul ation is dependent upon the route of
Orallyseriministaredheqrenpstions 8y copRONQE|or e ppéeiahly agents, for example,

sweet&ﬁﬂ% ggéntté SWE a§ ﬂﬂfttogg( %sﬂagtgmteg)g C%Lar%? lf{‘é%br?ﬁ%ae%e]nts such as

S1 ons,

peppeeaps,wikst, Wl@lﬁ?ﬁ)@ﬂdblﬁ r chdityatdlomigp zigeﬂtsl aﬁa pr3omaier spents o pr0V1de a
sust ai ned-rel ease formul ati ons, suppositories,

pharmageptica by, galatghle puenagatiogpMeyeoves pdises iy tahist orgill &gy, dieher

f
o Ty T SR Bl P PR QS EREh i b it
tract, thegpby p@odisgalsdsteinedhctionldvEr Batxteidzd pbri6d8{ ﬂlﬁB)Sel@tﬂwelly

e of suitahle pharnmaceutical , vehicles hgve heen
perm G RURe BB e Rl Gl oF CERORATY A Gt b o R o suitable

for ora’ﬁ% Mlﬁﬁ%é@%ﬂﬁnggf M@%%ﬁﬁ&? 3R sc ﬁ@ér%’l‘aﬁ?@?ms ﬂuld from the
| adel phi a Col | ege of Pharnmacy and Sci ence,
env1r®metnit sm“roullgala)the Retlens erablb@blmspths idriv gonfpotihd whlch swells to
dlsplaﬁgﬁ}e aguliltnOFla§eI%t 8Pm89%f ot §?%ﬁh aélaa%ertlgﬁeeelglig{ege%blivery platforms can
providHi Rb&HiaBy 28 orcﬂ&%ﬁ&iry 084 dpRR&d foahe giRdd slefiicyery
may be in the formof tablets, |ozenges, aqueous 5 or
immegjafopclepsppfergnletans. Jrine ﬂ@@y H}gmbwh a8 g1ycgiob menostearate or
glyce &E&Paﬁﬁnaf%}g&ﬁéu&r . ?lra!l )ébﬁl?mm{l&{s S HELE stan@‘:n%l Je¥ucles such as
dm'ni st ered conposi t1 ons contai n one or
rnannﬂ)qﬂt laotoad, Isyarétg erigacsidm rsteepammbchum samt‘lﬁfﬂlcegula% l’ttagnesmrn
such as fructose, asp W$§H§T§f saccharin; flavoring
t

carbongia G Sygl Fetgles deppeif PIMASEUGAHEBAGr een, o

err
[OOIZQFOVI FOIC(QL.IOH(L %%ggtﬁ%l?%@gg Q% a?ﬁeé' Jg]? glgsg)g%sﬁ%%sl %lhxurs and
solutidim;t; gotable, cavmﬂfs ;excipicngireliluomts plclludef\mtm, stliee, 1Ikyleneglycols (e.g.,

pron BB GRAE DR T KL QS b QY RuFte £ Sl O T ksphel. Ty

amdwﬂfu‘i’féks%e@\gee% Featal ?ﬁ% acd | RBtaRY eftraen a%}&@@c%ea%eln%om mM
of time. Selective perneab e menbranes surroundi ng

to abothSQ)gﬁdl ¢te. alAldyht@@@hlw dladleting aggnisoprseariativas.coliring agents, bile

SUItab aII l;stered conpounds of the
salts, it &%an lm anﬁth?{]eseg¥§? rTé({]eﬂl atforns, fluid fromthe

[0013@]1vn r eaﬂipailtleﬁsrbeMmm@ahmvﬁawmIr@te§mayr‘@1lsb@s cOiteinpRted. For
driving conmpound, which swells to 15 displace the

buccahgdipinisgiation dht COBRASEIING M tehertBe el talriew lgrenzestigss e
formu‘flaq%d Mledé%valt%tngl%gm]fe? ngule T2, ﬁ)f&?‘m@ﬁ 18&?%%51@% ﬁ/l(ljs% &ifh nebulizers

rver I'e*as oppose
and liguidfsplag slcoices amirﬁﬁﬂDabmsoledeeaeewﬁlthmﬂaapnmnsde acdmpaRind of the
delay material such as cer ol nnno arate or )
mventg@lywlaam AU lmcea?aéﬁ e é’ae e t*edﬁﬁae%%??ély
| .
sccepfilt IR HhRNCRD S MRBE, ERicE HENAS eraiLol 6
perflusacetbani @ptioradly) anotd®e manmgh afsy lbmaﬁdbdcta rabontht aeromlcproperties of

the so ul%{:ofﬂ o¥ (selrllslp(ezllls?osn g con?pro%Lgs oafbcilg mven on I’Pmaf ragfy, (ins m tre%glels liquid
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[00129] For oral liquid preparations such as, for

exanpl e, suspensions, elixirs and solutions, suitable
W@ 2008/084182 exci pi ents or diluents include wat ePCT/US2007/078682

sal i ne, al kyl eneglycols (e.qg. propyl ene glycol),

such aldifiol Sheeh piehgoordir icis hse eoefn SRt il e

solutlghs(cﬁr s8spend6R kdtabic o LifAhQerRSCRNVRAL Qr@no%ttw@t%e 8Pyl in the
25 to about 50 mV) etc.. Additionally, flavoring

art (Seagem BleSQImblerS/eHat Vs 5, £5),208; Bacsakybin(sSPhi. Ne. 5,§é6 Hs1). A

corp B3R SRR PR O LR RG5O hosigps such o

suppo@ﬂt(ﬁfbs e reenicRmbahe ¢.g. kohtailihe 6aveatddian k§ipositdr9Basds REch as
ositions may take the formof tablets, |ozenzes,

cocoaeb ter of pihgyglieestics naddiviente Bedpromaiies desargad arcyraugly. a
t
comp%t?{éiurgﬁéﬁéfn?%ﬁl ?ilew cgelgoe ‘téén g)rr%ﬁ%?ed’\ﬂs Jég?ﬁ%%a‘ré%’n Sﬁﬁ 1%H§’ acting
formullatioin€ alalyybeiadalinigtered by amptinndioaf(fol keamployeibtutem okl ora
pharmaceutically acceptabl e vehicle. Preferably, the

lntranﬂﬁaulﬁ%@émyeamryusca@& é‘gb?célBPeTthOé |eéamgleaa fanaRAuad ofi e
il B 80 R BL RS, ol S8 MR OBl (vl
as an eddetntio an latc@ptabtesalae)lr mnéxcbarcgeeeﬁmﬁ sr af spatihglysolubte on

d .é% Pen5|?n of conpf n? 1oflthe i nventi on.

CrIVBVEY: dPTaBIRYPISG AT & SRS S9U8'$34 qui d 40 WD 2008/ 034142

[0013E’FT I URBRAE/ B4BB8R ofSiue |ihv%§n@d Fscahfaho 1t§}hé’399é mcﬁl‘abd/gi MﬁrQthhe
fatty acid. Other nethods of fornulating |iquid

aboveddaaglbeﬁdbmml@tnmlms theufsgredesd, @mhgunetcabﬂlf@llfy accapedld sult, a solvate or

hydra?e E’ga(rglélgeu%ga@yegcc%ﬁtglglgls%%qsuno alétlaci% 1‘6811 e agtlv%l:&tt tgi)gee acid,
may bBlpﬁép'ﬁk&kby rebbtPnRath bidNes arkl oh® tcﬁﬂelﬂlore%olm(ﬂqﬂgmﬁfanﬂ Beher

invention may also be fornulated in rectal or vagina
proticsglysnisithdnghe celirsnording frse pgd $9bri es or retention

enemas, e.g., containing conventional suppository

bases such as cocoa, butter or other glycerides. In
4.7 Mathdd$ 600sd andtIhesc or mul at i ons descri bed previously, a
[0013§£npound of the_invention may al so be_ formul ated

pot AalPerad Pt mgaton &ﬁgmaewws thesp o Vi g@}%ﬁhﬁgﬁ used in
an amgﬁ%ta&f@cmestro RV iR &N m}j’s:hg—% llécerfse T é'gt),lo? prevent obesity and

cutaneously or intra
associaedrcarmebul discasey andfdr aimordeinsighe cbmpom(mqﬁ [Ferrnwlac Ay Olou(dl) or

(V) o8 cORBPT o YEOR i B SOREo AL ATt {5y U o e e

admirffleie@el ShRdiiNa ArAREEONBRIRAd dm&intl ON exc hange
resins, or as sparingly Soluble derivatives, for

[00133k anpTks ameur of papinpginyd efghe bivential that \{Jﬂ\ldle&ﬁecmm the

treanfeAPOHRG R ordiSprift o fah Rl Tis ARt st by T B achi gy s gature of
the digsEdérte chbfidifo@Gnd ca@bPhaehBEaelby sahdayd desientebhRus@kiown in the

a solvate or 15 hydrate. Pharmaceutically acceptable
art as gegvioskydesersedi b adgitioas Wi tre REINGEYP 95seYs BRY ppiéonatEde

emplo?%&ibe %E{deﬁﬁgﬁ}gﬁ@aﬁ i‘agsa%éue §.t1*h% uhPoPaﬁéo?ﬁ cﬁﬁlﬂ o d

res S an
invens@l y@nihBtdrbdwilt, o€ consd, esdgradeng oh raemo@cntlderffwcrtms the Bubject

) thh ds o Doses 2 [ 00132] oun of the
beingitigyls ﬁnéﬁ Wﬁlgébﬂfgtég ﬁ‘t‘t?J%‘ﬁ £ peEby of fw rlio @t&ﬂeﬁ*&m}mséo
admldri')sctﬁ@oh Und ﬁfé ﬁ’ﬁ@?ﬂé}ft oFche {dcMBin % ﬁ@l'aﬁ‘ ViorleREmpat t‘ﬁ@ d48¢e may

ur pose. use to tr at or ent obesi ty and
be delivered in a pharrnaceutlcal composition by a smgle administration, by multiple

applications or controlled release. In a preferred embodiment, the compounds of the
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associ ated co-norbi d di seases and/or disorders the

conpounds of Fornulae (1), (Il), (Ill) or (I1V) and
Weowp03i181 ons contai ning a conpound of For nul aBCT/D$2007/078682

(rr)y, (1) or (IV) are admnistered or applled in a

t.her apeutic ffective anount. 3
inventg aopyred E&sﬁfﬁg O 1B RIS RO RO his
embo&hfe@t th/Gnhpbubi€of thE GRABA a@fadﬁ&uﬁﬁ%ﬁ% cah efj&la%p(frﬂ%

or condition disclosed herein will depend on th
preferablyupnecper dayieDdsisgmds be agpeesd dmttalrrmttentg,n thayre pmewded alone or
. et er m ned tandard clinical techn
in corg ity P o e BB G fetlintf an oA e S MGl treatment
ofthe\dlgeage $dte bRdivbrder.assays nmay optionally be enployed to

help identify opti mal dosage ranges. The anount of a

[0013ébnpomh@cqmpq1wés 30/ PIRAEMOS BIgN S PRtHN R COBPORRI(p), Obftructural

Forrn&lgi‘nglt\/) f§e| gﬁ?\?@%{)logﬁal totf%%g%t{yaa%%i? I%tedtcg gnoer(t:)

indicatiogs may &t adiinddterett én hkfrhngetd. Dfng td |500 g yreferablly 1 mg to 100 mg
adm ni stration and the judgnent of the rescri bi na
per dayEiegnein SRS OFBIoTGdesRh R m?ﬁé)ra%g%se mgy 10 mg. dems, P erg. 25 me,
PRI Intsi by a single
35 méa%r@n@%??atl ontdng@slt Fe(IPtl p? 2t5n9 appl i cations or
[00136Dbnt r Bhe ecdnpc&indaeﬁthe imveatipn edfegrefechbbrdsedicdemyitrotand in vivo, for
co unds of the 41 WD 2008/ 034142 PCT/ US2007/ 078682
the des oAb RETRL R o pa%mhy\}ﬂérlsactwwopa?r 1Ot 4 HERR e /eef‘a%Oénpounds of
the 1n€?‘§moﬁ' n$dy Ald R dentdnlf-aA R vo eﬂfé&tﬁi@ hidd 526 RQR% BRHal mbl8l systems.
npounds of the invention are adm nistered tw ce per

[00136]ay ( Fesfaablprtbé éreameytlcacblbfcﬁéfepfeve ¢y pf Dm@pmgldntacyhebmventlon

. ted int t i ded

descrip SRR SP s s Fsb Yepdft RBHagb ARty Borigisy

Toxic&$ of estpseds bPthcahive@tibh wRythe @dtchMiHed uSin@fstahb&dPhee@utical
state or disorder. | 001342 The conpounds_and/ or

proce@uapt mipheTeediy ajcartaged byrswhdicd jertisen. Erordase gatigl between

toxic grg({e t@?ﬂa@&t{c C?Ffeq 1\s/)thg t‘ﬂgr %}cgﬁggﬁc%ng&hﬁa f {heeh%eg? 8{1 VV?H

preferabllm eﬁhﬁ)itqfaﬁd:uiamlytlhgh thafn@seut(i)c ihdivgs inardalifg diyeae aﬁ& dabtders. The
per day gi v%n i n one_or m)rbg dose and
Ta }5

dosagprgirC a cé&g@@%ﬁ@e BVERflony gc eq lgerﬁ;él wlpr 11101 range of
e BN oA ol RS e o
assayed in vitro and in vivo, for the desired

t her apeutic or prophylactic activity, prior to use in
4.8 Cog ﬁ@onu'ii'li’?é MWonmpounds of the invention may al so be

[00139']3m3nﬁ1t SctlaB kiR dRReRE Bﬁ&ﬁe' Y&eﬁtﬂﬂveﬁﬁ%ﬁ 8 cHEpSMHITRY the
systems. [0013 L Bref or abl y, the
1nvent1¢te¢aan|dm1t86¢a1 ¢cynteﬁa‘t®¢1tt vepyiosh ableast omlentiwu tgrapcutihegent. The

d h (s | h
compy T G PRI b PR el B fhai o B B £y, O HRRE B aoty

synergiOtdatliyt i a0frc @I @HBEGInnt, tcBpbsIMEM tbraprisily a BEmpound of the
det erm ned usi ng st andar d phar maceut i cal procedures

inventionis peinigicred saneyread avithahpadmipystiarien ekanqtlar thareneytip agent,
T [
which &ﬁtb%gﬁft og‘;ﬁge s%a{électgﬁ@g) tloflq aﬁot%@rder{l etfn? I?the : n§£5f1?I -
comptiéihg a cpﬂhpf)lﬁfm thte &Wbmtbjnt is Baﬂhtmsieﬂea Iphyr i whsddnetitapeut i ¢
i.ndices in treatl ng di sease and di sorders. The 20
adminjyeatign op pnothr dhegaRpvtic d8cthe i nventi ons descri bed
herein will preferably be within a range of
circulating concentrations that include an effective
dose with little or no toxicity.
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4.8 Conbi nation Therapy [00137] In certain enbodi nents
of the present invention, the conpounds of the 25
WO poogMs41e4h can be used in conbination therapy RET/HSAD7/078682

| east one other therapeutic agent. The conpound of

the invention and the therapeutic agent can act

additively or, nore preferably, synergistically. In a
5. Exdhgterred enbodi ment, conposition conprising a

conmpound of the invention is adm nistered
[00138 bnc ulThemvestion is furthee deftrdriiysefeatricoto thie fall@vingexamples, which
descrli)g ?HJL@%# f)%:ﬁar% %{] tg%czﬂnl]vm@ %@? %Cﬂad -obe lsl%rotgs g{ﬁl?% Etgvefslf (gﬁa%doassays for
using COMPHURIs Afd BoBPOREIHRG e ihhéntioR VR Riill B8 ab?arélﬁ% FHost SKiBed in the

prior or subsequent to administration of another

art that eany peadificatiage oth omapgyidpgs) netheds npEHeUs2BTyd B1beBL
invention is further defined
(mpmﬁ%g g?%%% Eg?agqhwgﬁﬁPbmﬁng exanpl es, which
[00139]33 cr h]btthe exarigitabdlo P P &sladwing abireciatipauings tirrfdllowing
npesi tions of the invention and assays for, 5 using
meam@éhﬂB%Fh%@f%\‘ﬁﬁl%]dﬁrﬁ%qletﬁnéﬁsﬂ b itsrpenerglie ﬁ@qeawd mganifye; |
be apparent to those skilled in the art that nany
o materials and net hods, may be
AcOpracti ced mmmhmmamdepartlng fromthe scope of t he
i nvention. [0013 In the exanpl es bel ow, the
Am‘follovvlng a@@@@ﬁ? t9 ons have the follow ng neanings.
Cbz= f an abbrevi@bb@Bylogynot defined, it has its
general ly accepted neanlng 10 AcOH = Acetic acid
DCMAt m = At nosgivbiagom@hane= car bobenzyl oxy DCM =

i_chl or orret P = 4- N,.N-di met hyl am nopyri di ne

DMA%I\/F = N, Nd?ﬁ@ﬁwé‘ﬂ ﬁ”ﬁ?ﬁmnag BRBO = di et hyl sul f oxi de

DMF& = gram hNeNhistethylféfndmide! iter LG MS = Tiquid
chronatography/nass spectroscopy M= nolar nL =

DMS@iq i liter dimaghylsulfaxidg nols 25° TBS =
g= tert- butyldkﬂﬁﬁhyIS|lyl TEA = triethyl am ne

h= hours
= liter
LC/MS = liquid chromatography/mass spectroscopy
M= molar
mL = milliliter
mmol = millimols
TBS = tert-butyldimethylsilyl
TEA = tricthylamine
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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THE = tetrahydrofuran TFA = trifluoroacetic acid 30
Exanpl e 1 CGeneral procedure for synthesis of 49a-d

W@ 3vRes4%7) [ 00140] The phenyl cycl obut aneni t r i PEEULDAT/0I78682
were prepared according to the protocol reported by

.. But]er and Pol at J. Og. Chem 1971, 36, 1308 0 a

nitroggh FW%BE%TE§b’§ﬁ'i’ﬁé‘rf&61?era§%?jWﬁﬁﬁwwﬁe&éd%‘i%Pﬁh“(“@! ¥ e

dibrorRefrofdnd (1130 oTh.085 Welil) Lo%ﬁﬁt% abyANafHE ata-aTbfos mole) in 50
under 43 WO 2008/ 034142 PCT/ US2007/ 078682 nitrogen

mL ofatf iHbshvarceulang ingeutsards sleniyeoramed ¢ wam Emppwinge and dedinued
. [ ut,i f 1,3- di 11. 10 0. 055
sirinf o Gy kG B D st CREREGV AT TS motipsafe a0 Rar

monitbfed® thilla@r cllidmatddr@HyaTUIY)i Tigk rehotionveasRSredll dad drushed ice
warnmed to roomtenperature and continued stirring

(200 pvaed theghextiatedhwithr ehylacetatediD9 erfpeBatThe@ontbined prtragt s

R A TSR N -
underGEHRRE Ere'(s%%% td H%QQ tl%)coﬁ@%otnaﬁl’gph@ffﬁ&f”c%tﬁ@an%ftﬁle?h@%h which

acetate (1 ). The conbi ned 'extract was washed
were purtfledigrt selica(ged Golminnxch@ymatography tevten queagmesi-00togrhdiattef cthyl

and ev rated under, reduced pressure t '
scetarh EP R anE S i Up e pontis Sarer e Py FESHzy ch R
and/o¥RaSdspev@dl®lauri fied by silica gel colum
chromat ogr aphy techni que usi ng 0-50% gradi ent of ethyl
1-(4-ClrdoragberaDey dnbhthescaenitnle gl yi el ds. The pur e

[001421) g S??gﬁ%ﬂg%ﬁ%ﬁ%‘éﬁ&%; iItS \tvgsc 498 ﬁ’ur%ﬂs'él on%%%r%rc%?&rce,

Aldridr. (M NMIRakepdtely synehysi o uoands aglomeitritlethe48yted values and
[00141] Colorless oil 2)7.' 60%, 799 . It was al so
also thy dashaatehes VEhiheormhiss epiincddiae ée coprpgrpighcompaurgR

: ' (S| with the
LA By B P e B R R T s Wit he
[00142h1 ueolbitai sied 0f30QNT2%E 'HONVIBr @0@MERGBOIRAY S 0.01 (6H, s); 0.78

1(—)%4-tent - but yl di et hyl si | yl ox;sls) phenglj] cycl obut anecar
(OH. ohi§ FiH.an; 495)(2Homa4230 G- 60F 69 (&h 4015309 7 PodgH. d. 1-7.5

00 £, 8 0.01 (6H, s); 0.78 (9H,
Hz). %F;(ﬁ%s‘%@( 2%%%? ,(]\%g%%)[()m m: 2.59 (2H ) 6.50
1-[(4-%Bﬁkyl@qg%%lfeg%ﬁcﬂd@butaﬁe@zﬁbérﬁhﬁle H9cy=7.5 Hz). M5 (ESI):
S =

= . (Mx 2+H+). 20
[00143] [ ( 4CBlenies %k@)ﬁlﬁeﬁ@%;- VSN MRuBaA dldr.EdAC )1 203 @t )m); 2.25

) 3 Ne} ol ) VR (300 MHz,
o g bR S OE S Mg 5D bro B 7 A PR 50 T
1-[4-(5-&&hd;8jf’den@lo'xy§%1&5yl(] SidlothkMachrbgritrile BBOIf 7H, m.
1-[4- (4- met hoxybenzyl oxylﬁphen !@] cycl obut anecarbonitril
[00144] ( 49dpll¢pwealahid. N, bbiw).s NM% 090gHz g6 1:): 52 AvR 400 2.59
iz, 3): 3.\ <)% S \(2H, m; 2.78
e i e B ut A SR B PRy G iy
Example38 (4H, m). Exanple 2 General procedure for
s?/nt hesis of 52a-d (Schene 7)
General procedure for synthesis of 52a-d (Scheme 7)
[00145] To a stirred 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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[00145] To a stirred solution of 2M i sobutyl magnesium

brom de in diethyl ether (0.04 nole, 20 niL) under
worsogam at nosphere at room tenperature was dPOPUB2E7/078682

added a solution 30 of appropriate cyclobutanenitrile

room ?egwg% % g%%ehar é%%tﬁeﬂéoﬁ@@me rﬁ@&@ﬁﬂf@%@@z@ﬁl%

flask &}Qél&%ect@ré@d&f 8 @8 3tiRéd {MGidreRaunP BorR r[H%rlh § QpFHahY under
C. In"a separate round bottom fl ask nL of

nitro gam h’gnmsphge i Boprespanpmixtars wasakduxedrfdr 1523‘(511 lﬁnhours. The progress of

the re?cgli?glp oa%réxlﬁog}eltoé I;E%IO'J(')]%C Vf@eor%gwniﬁ'x%g E’%gg Pg@zg%ged onto a mixture
of crubltell/it5200 &) QB &tRum A dn@ eS8 108ty Ehe Mixin@t wagkigeted with ethyl
stirred for 10 m nutes, the Gignard adduct fromthe

acetate 6k Mbrx 3)f The kombiseditxtesst Wys weished Wit byineH@0@ mlyx @) dried over

sodiufi s 8o 1 £ SO B ST ARG 6 S Corresponding

phenyl&fclobyie bfinek 3250 WBich Wé'f T{uﬁ'ﬂ%@i B D8 cAllimntchmatography
reaction was nonitored C. The reaCtl on m xture

technigge uging (it PO pﬁ)@fﬁ@@n’fcﬁﬁe&%}l apRtate ape hexage ixgepshdeldp.clhe(ppopamine

S av@@ﬂ%&aggdﬁ} mj‘ﬁ%?[ﬁr%%(a acet Sg ?peggi%t m‘_l’h)ez 21) . 'lIJ'rhg e

1-[1- (a@tﬂmmpﬂe@myc&mﬁmy\@& -webhbdtant t-mbii(f2a)( 100 nL x 2),
ried over sodium sulfa;e Na2SO4) and evapor at ed
[0014éhder Cologgeseail @r@%&@ﬁ@)t chT QQéZ”&?r £PShondPrAg BH. d, J=4

o BP0 0 5 SO ol R

m); 2.904 lH@%}]Waﬂl @nt, dpf=4et Hyj 7a1®6(QBI§ &, He)(ane in good

. . The pure am ne 52a-d gﬁve satisfactory 1H
4-[1- (Kw\rmawa?-methﬂbgtxé}%elpbawll@a@&ol €

R
Step MizE xaGIPG B) (Scﬂieﬁe 17).( Biid, caﬂmpoﬂmet 64 Wa.bIZI)eateﬂ w3th t@ﬂbtqadetlc acid in
dlchl%ori}itﬂz%t rpﬁm t( 2y, at?lzﬂ_for 8 g.‘)ur% as@é&p_‘} Tﬁt?l %I%OHC’GT.E% 5‘?—1 synthesis

of corﬂplou;lﬂ4701m i) Steg 459 E&%leq 11 éafen;e ) Th gbrﬁpound was isolated as
Am no- 3-'net hyl butyl ) cycl obutyIJ phenol (52b)

light jdﬂ@W&b]orTiqalcbmﬁﬁ%yudlcﬁﬁﬁ NMRB (po@MHiz @DGI@)TﬁtOhB (3H, broad s);

054 G pigihokd 45 A Pl EEfasbne 163 aHomyrhdf it R BH m):

2.67 (QH' Uy 9RER/Y i), @eﬁﬂand Jiqphor @m}@fﬂ“@ AHz5. MSYES]): m/z =
nperature for hours ‘as described I'n the  procedure
234, l@()MJrﬁyht hesi s of conpound 70 inthe Step 4 of Exanple

111Gt ST s P SRSl 3Rkl Ba T Rt T2o
[0014§PC| 3@010%5% &8(16(@;; 7'9%;61@{ NMR 53 o%ng}KZSUDdPgO@d 2§§6H s); 0.69
(3H, dr)I QH@B 0(727|-«13H~r)1 J= 42Hz®70 (82|€9Hm)), 1 341&{(@41 65)(,2H6m7)31 78 (2H,
m); 2 éé'ﬁkqghz @ﬁ@@ )/ 236 (£ 5. & 60, H204 A5 6850, 824 T,
MS (ESIB ]In/(zllr_-;@nm@mm di met hyl si | yl oxy) phenyl ) cycl obutyl ] -

- et hyl but an- | - am ne 6520) 25 [00148] Colorless oil
1-[1- ((Iﬁbwy yngmyl)mlmm Fomehtbutamd-gminegS3dp5 (6H,

onsf OBl 5 508 BRI e 4Pl .1

Hz); 096 (3%1 Q10J442Hk) mé61 (?»Hllzlé(%bb (28, m)2 289 (Qﬂiﬂg}%m 58 @HSQn) 2 80 (3H,
m); 5 5&93218 3106 @M;}-Hi)broad d); 7.34 (3H, rn) 7 01 (41—2 m).
1-[1-(4-(4-Methoxybenzyloxy)phenyl)cyclobutyl]-3-methylbutan-1-amine (Se)
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1-[1- (4- (benzyl oxy) phenyl ) cycl obut yl ] - 3- net hyl but an- 1-
am ne (52d) 30 [00149] Colorless oil (5.25 g, 65%. 1H
WORMSH30® MHz, CDCl 3): 8 0.90 (3H, d, J = 4 HQT/US209BG078682
(3H, d J4Hz) 161(3H m; 2.09 (2H, nm); 2.21 (2H,
(2H,

0015Pbiy “gpiabinit (o sion Thsml L ipp ik, CR10 8 0.88' 3. 0,7 =4
o G O AR 0B D

m); 39@{3}&;&39@31 AB632.7 [-00158H, Gl MBI(ESH: wid = 354.00 (\g;-H").
7% . 'H NWR (300 Mz, CDCI3): 8 0.88 (3H d, J =4
Examplf) 0.94 (3H, d, J=4 Hz); 1.69 (3H, m 1.98 (2H, m;

n n . 1H m; 3.77 (3H,
Ge et%l ﬂi%cédld'fb fdi‘)sl_Pr tges?§%f(5;41 676%111_611;32% EP ( (ESI ) rd(z g

[00153 4. 0@0 @M}H@d suspstanp] & c@Slsnmnlmnate (@sxﬁ@ﬁlﬁl .80 §00.004 Mole) in

20 mig S Bhegn Ny B Py S B (e S ke oo gghES aptppm

tempe&o@h@)wasmdda@tefﬂabﬁ§1aﬂﬂlﬁmﬂﬁrﬁlﬂ@dl&b B NEL By lof 000RHMS followed by

(DMF) under nltrogen at rmsghere at room tenperature

approvadfc gyilelntenstanaibe OI2-drihORB umold dirbier v yired far73Qyminutes, a

solutl(gxkgp%)p?%dr%%)egl%ghlo M%%a%é{%ﬁ‘@ % éé\%? %g %é Imﬁ%’é dﬁ?H‘t \ngm%nliuc%d into

the refdtivdtreisturadibpwiel The aRulohg anmu&pwamtﬁred for 18 24 hours and the
br onoal kyl car boxylic esters 53 in 5

progress of Higusdsdion nas maniersddycthonl s rﬁM&O@ rw%wg% dﬂ“l'fﬁ‘é with ethyl
acetath ?ﬁj’lﬁl‘% ;}gte ﬁ%u Eﬂf}:f@ Qd én%rwgs%g%fhb %I@E@ﬂa& Qﬁh ethyl

progre I on V\ﬁ moni t or

acetatb @ﬁszﬁlmmmt: umbma@ figtkdteItvas wakHod vemhb'ﬂme B0 et &afcP@50 mL),
m.), filtered through a CELI TE( rT)@ pad and washed the
e(r

dried QEIIS(FEWH) subfats (Wae$0 8 ehg Pvapgesded asEluewag psl}‘lﬁecth& silica gel

colum? ronl:ge[ogrfgh%{ecltl Jaus) %srn\lNaﬁ g ngrasl{iﬁa? %ﬁ ﬂky'{la%e%aﬁmﬂd hed(ane o give

the coeiégpuadaicetnind B4 if @sddueldwalse @letdblutaad abyndiMh@aagekatisfactory
col um chr omat oglraphy techni que using 0-50% gradi ent
HNMR?’@@WFH%%&%ET d#d” hexane to give the correspondi ng

4
By 200 et BRSPS B B BRI AR ASR G4P°
[00152} hyl Qo(oileés]m((‘t)-@\g Ggexgh]enNMRymmmzyCD@s)n&omI(Bam&IJ 4
acet ate &Xﬁz ‘CID%S Col orl ess_oi |l g(
Hz), 05%‘%3 STz 4 t,J Hx), 1§042Hom):3478 gL H, Jn)—249 2H, m);
227 (gﬁeﬁ)%ﬁé(ﬁ%ﬂ%{ﬁﬁ n%481&25f§9s jﬁ)&%ﬁ ﬁ@%s;ﬁ%)y 16 (2H, d,
J=4 Hn);;7.23. R6L, (2144 1)), mmum—rasg(m(mm*w s); 4.16
Ethylgl ('_I|J(__14(4Fg¥orowgelcggyflobm}g) % lgggy%txlw]butanoate (%Ell’))
hy | bt yly

lo01s3] B ot (e O USRI L B TF D RY (St =«
Hz); OEES) @4rgad JAHHNVR 244068, tyBiz4.2886); 3)60 (BHOm$:2! . ’(B(—],H dn); J.88 (2H, m);
202 ([Fifrops o) 20501 2K 1 T M Thym): 28 2 Fo)’ 26 31 10p AUBKRH. 0.
J=4.2§)H%§d7 B Ff2H?d_1fL4(ﬁ%} m2H8; &3= ﬁ%ﬁ% 0ik; (E_gl)3§1/£2?|66 i1} ((jM+H)

2. 76 (3H, | ZZH, q, J=4.25 Hz); '7.14 (2H d,
Isoprdpv 2I-(zl)-c1-(71.-(2140l(ophlqen}d)cyohbuﬁd)-?)-mﬂhymt})lamﬁmz] butapésted64c)

éi\/IH—H%: I sopr.mydé o 1 ‘ _ ‘
[00153] ( 1 oloplasscHi Grbph iy & EMGR (H4A YHz. (RGH) ALY (hibrepd o);
0.85 (bRUERIQRY; 8 24T4A) broad s); 1.26 (3H, broad s); 1.67 (3H, m); 1.94 (4H, m); 2.00
(3H, m); 2.21 (4H, m); 2.36 (3H, m); 2.85 (1H, m); 5.02 (1H, m); 7.05 (2H, broad d); 7.29
(2H, broad d). MS (ESI): m/z = 382.10 (M+H")
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30 [00154] Colorless oil (1.05 g, 80%. 1H NWR (300

WMHz, CDCl 3): 8 0.83(3H, broad s); 0.85 (3H, broad s);
wQa2@8/088k, broad s); 1.26 (3H broad s); 1 67 PGHPSI0)7/078682

1.94 (4H, nm; 2.00 (3H, mM; 2.21 (4H m; 2.36 (3H,

Isobuffizg(- ‘fizﬁ‘-'r Hijrophe Ei)cys}@ By PricrhubBe gl beanete G
[0015§P( i?%{o (]‘ﬁfgr op%eny )051%712188(?0? W’p %1;/1 guot9 (g% %rgad 9

0.97 (pHub@ada); é .(152H) m)] DOAEH, o1 o (éHsnr)J 1.2@ @Han)gz 42391, m);

253 @By o 650 Ly 3 8?’?%3%1%%19 Tribrat DRgad . 747 GaP paggd 0. M

(ESI)'ﬁﬁz=23§<‘zpzdé\bfl+Hﬂ9 .42 (2H, m; 2.53 (2H m; 2.80
m; 3.87 (2H, broad d; 7.16 (2H, broad d); 7.27
BenZXIZI—LI (ﬂr(éauhlmphml)@cl(omt))l) 3 miethylbagilaming| Mestapate (54¢)

100155 5 Foloplassarl Gr By N G4 MBS G0GH)1 BASY3HHrich &
Hz); d @yﬁ\l %aiﬁt 1(15)4‘?)58 é%ﬁclg&?% 7§gi}9fd1)e§%4gbhj§1}fﬂfxagh_H,(Z)l@‘é/@ém (1H,

m); 2.49 IGHHdm) e (laﬁ), m)13 88 ((HHn):H) |1 (RH7 Broag): T3 (2H, 8415524 Hz);

724 (Pl iyl B gorto gy e s S Sad G000 1% 20
Ethlet.-(13?72(4(2cﬁnlé—%bhrern}§zi)c§c%gu€ﬁ)ﬂ3 ﬁet&iﬁﬁtﬁﬁmﬁ&]peﬂtaﬁ@at@%ﬂi)

[0015E} hy| Golotlcgsioi( d- G, @88@héﬁ9¢M1&ﬁ%@0dﬂbi2yCP@})n§ﬂlwI(BJHI@IIJ 4

noy; G L B ERP R 1G4 RR. vebetls] 149 GramChRo Ot 71 7 O

1.88 (trla) m)% @ﬁga(ﬁi |Th) ,78~tzH ﬁ;)s 17121% n€)3h+,12t(2HJ%41—5 dé)an)) 1744 2n,

m
d, J=5%1217 23K2Hng..I= gHza @r@ESH)m/zs—ﬁoéiMﬂ]?» 4.12 (2H q,
25 Hz); 7.14 (2H, 15 d, J=5 Hz); 7.23 (2H, d, J=5
Examﬁ—Ee)“. VS (ESI): miz = 380.3 (MrHH). Exanple 4
Altemféltd@ntbatbeme@yhtﬁeﬁ@bf54316(8313{@1&1&1@)8| s of 54a (Scheme 8)
8] Tao a stirred solution of ;ﬁyc obut ane amn

[0015E3b 6871 a strredsoiuting @)cyaleluispp yminei2ad Qo 4 8 0@%6%016) 2nd cthyl
glyox?ﬂﬁjg(e b‘?rko htiohQh %ﬁﬁ]&)e) gllﬂ%%”:(g % Q% 1790 fl 6 rfl?(g{iple g?goléents

sol vent's acetic aci
DMF agd éLc)etlmmda(chdmd% dpivasradded acditoxyibaatetypdrahgérid2(2111 g,0.01

0.01 nole) portio e over a period of 15 m nutes at
mOIG)rP(%tFHnt BHHEY %Ft UpgLo %ﬁgé%%ﬁieﬁ PHGOM KPRF@turgGald Cd i inggmixture

was s‘ﬂcu‘i’éd B RUIS Alodr? B ﬁ&m&%ﬁ%&g%‘éﬁ HELP TGS VaPhonitored
the reaction was nonitored by The reaction

by TLi. Xtha reacties mpdgurcedas poutral indo satatatnd seddinubnciribomatd sviatien (50

L) i xragfet g gl Bl Sob e bomla et e st g d it
water (5®mTh) drle‘ardv%dsdaYtﬁﬁ sﬁ@e&ié N, S0, f eﬁfdeevﬁmgé%h@t%ﬁdue was purified

evaporated. The residue was purified by silica gel
by silice gelntolohm oratetzaphy ussigigS W+ 5044 grt afittbpt acofatedridyiexane as

ctuenfi ot Gu Pt car s wilq O B T AVRHE TN RRnd s

spectrdP&ata a2 R@GHical to dd @noRdnd d@ithéstRU vbg ttﬁl@ ©RIBPEREribed for the
synt hesi zed usi ng the protocol descrlbed for the

synthepjsniideiol Egpmplead, Sciemampl e 3, Schene 7). 30 Exanple 5
Example 5

Alternate route for the synthesis of 14e (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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Alternate route for the synthesis of 14e (Schene 8)
Step 1. To a stirred solution of cycl obutane am ne 52a
W@ 2008034342 0. 01 nole) in 50 nL of nethanol wasPEHUgH07/078682
benzal dehyde (1.27 g, 0.012 nole) under nitrogen
at nosphere at rao 47 2008/ 034142 . .
tempelb%‘:‘f‘}eugg@b 1978 8%1’2”221 f‘gn%g\ﬁ%ﬁ @F EOMMSIRRCTHL thy reactipp gyyxture was
led 85 02¢h AL ad RAERAPEERh ISt MBBILE0 591, B 4t MBR) portion-
0 has  coo eg]et 00 % anlgl tﬁen,%@c?e sod’?gm g%r’ohyd#{i %%po on
wise ¢vdaBhityiod 0f 36 ngn. Thd Feantdredniyyoret wasrstirsdSer Hwhenrsaand the progress
period of 20.mn. T reaction m xture was stirrgd or
of thegeqﬁ:aap vas mpndtqeed iy gs'ghe TGfCt{%‘émxggﬁf"iaé gonggatrated under vacuum
and tHEOREHEE 6ds BYutl GithTOBy I R2&Ed ADOTLES. Uhe M&Sting mixture was washed
concentrated under vacuum 5 and the residue was
succeshively edthveiatunated kydivmdetabenatel @0utidn) (50ThEe), vesed ¢SONgL X 2), dried

e R SO BB Lt PR T8l
chron%‘t’c?grr%})z@qisﬁ@ (ﬁ%%?érgcgérg!ﬁ?%ﬁ a@&gtg l%ﬁ@ Blei?ﬁ‘l'éqg givEBe corresponding

I esli e wWas purirl Yy Ica ¢ CcOol umm
N-berzfit onit dGraphioriesd iqidib98%.g3 A6ig yiclaf FENMA (H0euEzeCDCls): §

o2 GBS KR ERLSSSRIAToR% ™ G ol 0 .
m); 2.%3@9{,’\65?3.@[%1132;)'; 724193932 h3H _broad s); 0.85 (3H,

broad s); 1.03-1.34 (3H, m; 1.67-1.88 (3H, m;
[00159] 16- Step@. Td i stirrng sol@ti@7of NenzglamBe 37 (2.26lg, 80075 mole) in

anhydfyR T S ER AT dni0ad oD o -y g &R )08 L.
0.008 %{mmﬁ l(PlIéz%an-E_klgn&e(% %itm%n %l?% @g%ﬁ%t & 8%‘@0 glqg% %éﬂt%t%ﬁn&ﬁure was

n-butyl lithium (n-BuLi) nole) in

warmée @ ve® ° O rber readtion ogie turatvansgiied © -a8 °Cagaig.and leen, added
resulting mxture was 15 warned up . .to O C._Th

drop“fl%eaac%q%twwfﬁhyﬁé-hxia%w&%eqa@oétlé 2. P8 emelghi THI 61 Q Rk, The

reacti&ggl%gure%&%%ﬁlgov?arﬁlgh W R f%fné)%f:alﬂglrk aé% REATRVAL AL Gt room
(3.13 g, 0.01 e) In THE (10 nL). The reaction

tempematyteUforS Wass sTlowrggresy ofgtic teactiaowns mnpigorad by dL&hdhe reaction

. continued stirripg at room tenperatjure for 5 hours.

iU pPYEFEYYC stushitice ik ond saEGiEh P@a_[ 1T £ THhec 3,

The cb&Bnkbd Qtradiwib Wa@he\ﬁaﬁtfp%fe?gl(f@%ﬂ) arivshed sb?i%m( P8tcAN2,S04)
and extracted with ethyl acetate (50 nL x 3). 20 The

and ecapotatate d _he xdsicactwasgerifiad hedilivk bl ovatner cliréfdtogtaphy dsing @-50%

gradiq%\égf gﬁ@dﬁg@%ﬁb@%@@(a@?@%?o&%@p%\é%%%ﬁ i%g 'amTI?GGSS as colorless

U raRAY 4 Ui v jcant s of )
A N SSTB pc hy b he cn
broad58, b35-¢ dloq7Hess; 1.50-4100d6HNMEIRB4 @LHL 3n)gB.09i(HdbroddHs INBR9 (2H,

3 , X . 84 d d); 0.87 (3H,
$); 41%#2%@%?q%.%@-‘?ﬂ?ﬁ@“‘%’?‘iﬂe; ﬁﬂsﬁ%ﬁ?z_ o%) (6H, rr)(; 2.34
[001603 H, 8kp 33709 slitkbll s&@mlﬁaﬁ 103@%1&% oReardbn (Fd-€4 (0.5 g) was
(2H, broad q); 6.78-7.09 (4H, ny; 7.35 (5H, ).
added[0@16ON &t58h 1 372, 10R S9néle) wa:thyl spesatsi(@hmdf) falwwed by few drops

al | adi on.carbo - 0. .was added ,a
of cofGpitid i ptug R 838 G4CH e SR RaP iV wiiFSa dngeghydrogen
gas atﬁl%gpﬂﬁﬁa foir QD thewetht Qﬂnﬁh‘éﬁ%ﬁ@@meﬁnd&@@ﬁ@@fd@bme reaction was
~hydrochloric acid (HO). The resulting m xture was )
monitgtedrbyeld-Ginlderreanjign sysiire yastibens spheerecpitiowapipdicdvith a
1 RSB B B RSB PRZEF SRl D RE Loenicd
underfréduced Betsainel atd@ic RES@IBI4sHgifloa By WaRA ?,61 Mliirin @hrodialography

- mxture of ethyl acetate and ethanol (15 nL x 3). The
using oYy geadicnf pf ¢thylacoats and hewdneragehygnt to give the pure aminoester S4e as
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under reduced pressure and the residue was purified by
silica gel colum chromatography using 0-50% gradi ent

wW@R00sbwik2 acet at e and hexane as el uent to gi veP@TESOT/@78682
am noester 54e as 48 WO 2008/ 034142 PCT/ US2007/ 078682

color seEion 51! Galaod i it ke Seniciery 'H NMR
and nﬁﬁ’ses‘i)%t%il dgﬁta%diﬂ'i@ 4B ?dénﬁéa@ t ﬂl%rbtohﬁ)@{m& Frepdtd GOAP AMeNEneral

prepared using the general procedure described in
pﬂwe@xadpkémsd@Eﬁh@mﬁe3XSdEnEﬁble 6 5 Synthesis of
Exam | orobenzylnitrile 47a (Schene 7) [00161] The
Bﬁl di ng bl ock 47a was purchased from conmmrerci a
synthéﬁybpf-chlof@)b@mhﬁtrﬂe Jyatdesins 79f
% enz ong phenyl | acetonitrile (47b) (Schene 9).
[0016Fb016 e nglding blogle éaa %&p@ﬁh@sédx oM gooraesial pauEes bonat e
ﬁ%ﬁDS) (7 g, 0.05 nole) in 10 anhydrous DMF (50 i)
s added 4- hydroxybenzylnitile (59) (6.65 g, 0.05
Synthodis &) 2-{4(bcawsdxy pieitzstbhitrdai4im) (Scheme®). 0. 05 nol e) .
m xture was heated at 70 C for 10-12

e resultin
[0016Rﬂur sTaﬁétlfrﬁ‘ng%@l%%f notaspiEn Gasknaied (s (fohOibraele) in
t t
anhy Qs DL COSUIRES Ll T opsinue 1% R 63, Q05 ER gtowed
by betyl hromddes(8.5514) 0.0%Lmolx). The rebuitdg oikarre wag hegedim ZAd ﬁ)tr éO 12
S04) and evapor ated under, reduced pressure. The 15

hours ,ag/g ﬂ@l}gogyggs (rflj}pq fepgéptb\yassmplingo&e(b@y TEE} dhs reaction mixture was
dilutef %ﬂhr@iiﬁ %E@t@@(l (?’('f"ﬁﬁ afld AR%A! r*ﬂf@ fﬁﬂtate%as%a{m&d with %a@é‘r? 100 mL
an exan as e

uents to give
x 2), dﬁdalefvzyhﬁgxydsamxz yihlfuitd (Mgmoéhﬁb)quﬁ)ranbd tu@de$ edduded prassgendhe
88% (9.82 ield. The pure 47b gave satlsfactory 1H
residugrygps r?&élﬁeé Eg elicakelaiem SHomRrBg0SIED ©peragljent gf cthyl

acetat% {{Phé)r e 8?%1)%1’13[5 353%18@ Elil_)e’lﬁl)re 4 %eﬁérl(%égﬁégfl@?ﬂe ﬁah%)%% §fite solid

in good\&%sY9.82D g FxialipThe BurSWibhest satiefactory H and rnass spectral data. 'H

ho b
NMRHRBAT: 6K KBTS Hebls bR R Arpe 4 7y (hsbroad )
f t | d bed f th
740 GO 221?49%)%"W%@U@EEB"Q??"EMEEFE' 625
ExamPlert hesi s of

s G R I 0 1
[0016§J_ hy dj g&ﬁ’& @1'1 gﬁb%ltﬁﬁr @%¢ %as%r%ré@ﬂ)ﬁ%oll’o@li he

i chl or onet was a ded I m dazol e
protogp] d@scﬁbedrfdrel)e azmthebj,s WE 47 ire1dy (260 gbpyri di ne ( DMAP)
E ﬁﬂﬁ; g, 0.01 nole). After having stirred for 10

*aMR°utes, a solution of tert-butyldimethylsilyl

Synth€dit 6f 2- g%(zéﬁ %leglme%ﬁsﬁ@lmsi)lﬂ)enwa&%xﬁvﬂnl@mHﬂgcn@fﬁe 9)

added dropw se at ice-bath tenperature

[0016¢Esul T agtiEk salpiéongist- hydrpxsé@nzﬁmtlsleméflbr(é 6argd 0t0enole) in 75
mL ofo &1&%{)1‘3 %?etl?anet(ﬂ‘él\}i eaCte{ Q%V%%agq% CZ?(F g d0 rk&(“ﬁingnl «

Exam

reaction mXx
dimetRylaméhopeediay QDMT&Q)I"(@QI &M B uhblay. e&f(%&@ﬁk sﬁlﬁ?éﬂ for 10 minutes, a

SOlutheI‘\ll glp tgltt?‘t}u%(ljldllﬂrrl]quflsﬁy? %hlorl((jie (8.29 g, 0.055 mole) in 50 ml 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 % 2), dried over magnesium sulfate (MgSQ.) and evaporated under reduced

pressure. The residue was purified by silica gel column chromatography using 0-25%
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pressure. The residue was purified by silica gel

col umm chr omat ogr aphy usi ng 0-25% 49 WD 2008/ 034142
weRMsSA®D7/ 078682 gradi ent of ethyl acetate BEIEIUS2007/078682

hexane as eluents to give the pure 47d as col orl ess

uid 97% (12.58 g) .vyield. T ure 47d
gradle@aeﬁe@&k %%sﬁ%?&n&?waﬁé’ Sifieand s pire B8 SO pick tiquia
in 97%3@@5 @’%Vylemggure&7@- gQQe §a§f§'fac@rjl REPTL n{agﬁpew?t)fal dated TH NMR

(2H, s);°6.55 (2H, d, J=5.2 Hz); " 6.97 (2H, d, J=b5.2

(400 Mz, CPORadDI06 (48, Sya78edil s)of.47 (2H, s); 6.55 (2H, d, J=5.2 Hz); 6.97

chl or ophenyl ) cycl obutyl ] -3-(1, 3-di oxan-2-yl) pr
(2H, 4136 %2(7123m ne (65) (Scheme 10). [00165] The
Exam‘gbéCﬂOObUt aneal kyl am ne 65 was prepared in good yields

follow ng the protocol described for 52a-d in

SynththefTb[HLM -Cobphesd)cytlobty 893 (1, 3-EioXMR2 (¥ pOoIMEz] -amine (65)

10 8 1. 53 1.85 (6H, n); 1.90-2.06 (2H, nm);
(SCheECngé?z 34 (6H, m: 2.89 (1H, m: 3.72 (2H m); 4.05

H
[0016}54122 ﬁl&ﬁlteﬁéﬂkyl amihe b5 Kb pr '\%)aﬁb'ﬂ if 2bbd %elzdl?'gvsﬁigomgg the

prothMW)IbeCEf@éﬁéaél 1’11§0£r>91n@ He@ﬁﬂ)ﬁrl@?s ogl (ﬁ9‘f/o)) ZH NN(R_L (400MHz, CDCly):

515 LN DR PP 5 40

2H, rd); 4@t ent4 byl o8 I3 251X Y) b) F3scd 5ol X9 ¢EST
( ) (h ut Icg’l}rdbarrgiem((%) [00)1(6 th(Tg]ya) sti rre%? ESD:
m/z %pdpu(b@%ﬂ)ﬁ 52d (5.20 g, 0.014 nol e) and triethyl am ne
Examb b (2 nL, 0.0 14 nole) in DCM (25 ni) at room
enperature was added a solution of di-tert-butyl 20

Synthds1§af dbyla-pt-(1BQGainby3dink te)bulyd)czOlobutyOpRdlx pak étei(M0) (Scheme
DCM (25 mL). The resulting m xture was stirred at room
1) tenperature for 12 hours and the progress of the

s £ SERAR LRI KoL PPl TS ERr bl BB
methytbutgsl)carbdmaec(%)/er SOdI um sul fate (Na2SO4), and
00166 o b BRACI BT p Oy B S B e BV RTEA)

mL, 0AR8LASIE) ATSCHLS3REL BS r&dH @éﬂﬁpetram%'iw&eiddws sPUi6n B, (ﬁ% butyl

protected amne 66 as colorless liquid in 98% (6
dlcarbpn@ﬂe dBOﬂ—ﬁﬂthde()c(S)QO WH2.01 ﬁ:ﬁ@l@)m DE"N) (2?11([6 I—Thegjesul@ng@lxture

0. 3H J=4 Hz),
was st&rrgclisat re(')_lin t%rp%ega uéfi for Iﬁ glal(urf ag%%_‘ogrﬁis gf‘ th%lfa(itl%bw%sl#mtored
by TL'@ Th(l rgaﬁtlén ﬁ@xt(n?e"\lwasraﬂut@d With B2 éﬁ()?fﬂL) \K)Qshed?w:l-tﬁ vt (50 mL %
2 (2H, broa 5 (2H, broad

3), drldgi ovwso(iﬁﬁ gulfatd @\I a;SO@4&1d1@zapMatedBUI}) res@l@e Stag puidfied by silica

f
el cot O3 bR Rras G a4 et of st acgtets gl hegnccan gt to
get th@pere N-BOC pRIILA anling 66 8P ESbAEIs 1R0idoh 9B WS ®URCIMEH NMR

carried out by followwng a literature protocol
(400 Nk CDCI@S@@@ (68ys); 673 GH, drdtr4Her 0ot (B8 tel=¢ HH99.89 (9H, s);

1.45 (BB broaady, 1305L 55 A mR %! PBe fH, m); 1.75-1.78 (2H, m): 1.91-2.05 (2H,
m); 2.17 (2H, m); 3.20 (1H, m); 6.72 (2H, broad d); 6.95 (2H, broad d). MS (ESI): m/z =
348.10 (M - BOC).

Step 2. Synthesis of tert-Butyl 1-[1-(4-hydroxyphenyl)cyclobutyl]-3-methylbutyl-carbamate
(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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50 WD 2008/ 034142 PCT/ US2007/ 078682 N-BOC protected
amne 66 (2.29 g, 0.005 nole) in 20 nL of a m xture of

waelzossbdigul f oxi de and water (95:5 ratio) was PEHRUSH0OH078682
90 C for 6 hours. The progress of the reaction was

N-BOPy Rt i 60 20 ¢ g Ly Wi«??rf % g et fipatlysuitoride
and wAR? (X5 Yﬂtlj‘os‘ wak g@aqe({ 5%0)0“5’6) r %Bﬁlrs %%%)ess IPGe %agggﬂ Gras
I'ay e at an

dri over 5 so I um su Na2SOH4
monitemdmyrﬁt(édrhe'lfbaa:tlbesmdmee wasdipued itbdthyy asitdte €E00geL) and then,

B R A R R SR A T

sodluﬂﬁtkﬁffﬁ’ﬂe'(ﬂ a%?jé;;) Xl?& %ﬁ%&%daﬁ” hé FES%E CD&'uhHé’dl gy hl'ﬁcg ge’f"colurnn

chrontatm@hs()usn@ B0 dignto dthyb aceﬂate?@ld( lmaqand;)zrsazl@bns ¥o give the pure

phenog'l'ﬁ a%fi}]ﬁtlﬁv% SH’C?%ESSﬁiqzlﬁl% (ré‘g‘ye g?_ﬁ gf %13@ g@ﬁl\qﬁ%@oo(z ]yﬁsz CDCls):
5 0. 7@3@%&&3 s); 'Yf{%dgﬁ )oroad:'s§) M (9H, BadA (2-X oditkt) my), Si£2H, m);

nt hesi s
2.43 (2H] #( A7% @H tren AIGL(ﬂngna,aﬁ 6DRH, dmdadad); BORELHybrbart ). MS (ESI):
_cy;;llgﬁbgt | ) phenoxy] -acetate (69) [00168] To a stirred
m/z =88/ §P;( enol 67 (0.5 g, 00015rmle)|n25m_of

Step ?@%@H&H%f oV vas1 poded- tﬁﬁ&&y%@b% ﬂ%g e g BRB)-

he resulting m xture was heated 15 12
cyclolbwulr)ﬁlenfﬁknd acemﬁt(ﬁa)w m xture was cool ed to room

nper.at u adde y r .The reacti.o

footehf 7P o g b i ed By RSt SnEhobay Bl ERALTE Sty ifog AL AR Arous

DMF b€ aBIQUERf caPhorlal Cfsf@@ ' ?ﬁb ﬁ%ﬂtlngﬁilitgfeexgas%afghgt 70 °C for
The reaction m xture was [ ut ed h ethyl acetate

12 hofut 0Thanichctionasixéae wias hoaled Erroowempemu@ andladded ctwér
brom e ghe Sodum SuLfate (hA2S0n v B FY A9 TS res
of theGRIPHBRRAY Xréd%gn&@ ﬁ{%%g&ogrnﬁgiu‘?@%aéjﬁﬂlﬁw‘ﬂth et Iyl acctate

acet ate and hexan eluent to give the pure este
(100 rak), seished wils wateg @b @MINx 2§ Hted Ov&Gingydipue kcdhurh/&;l@&&(mazsm)
of et hyl

mz = h
and e@pﬁwtf(cf %9% e ww% PE“%@B% yilige g?ﬂfOp@fﬂ'&tf %awto)gmélﬁ g 0-50%
gradlé'ﬁ‘? 6t flhfl a{cg‘Q)e and[hQQQIEQJs e’ﬁ‘leﬁpio%{f@ﬁ]l[)%}‘l\lﬁ'&&t& ©92390108cQARRid in

m xture
61% (()r&SfQ)tymidld‘dSt(ESI)am!zj: ¢IFH) (Masl stirred at room

step 4 STREESR Ob e o eimigg el e R Rbps P hdipylagetate (70)

[00169’]33 cmgﬁi%wf%d( Dc%ero 0"0@@%‘&9) inPOERS BF €1 mMRfurk 68DAWE and
luted wit , washed with brine (25

trlﬂuomy)cetl@ pgié ({T M);Was gm:ndm@m tqm]@rf(tm?_fg(ﬁ)lomdl“ he progress of the

reacrily §AF BRbRGpo DUt ThEoresl R afifbirel ot iiies ueed
press@é VEhelBgdiives @iiteewith DRV o0 &H1l) e&ésh@d ithbrie%@ 4 hi)3dried over
ield. 1H NWR (400 WMHz, CDC13): 8 Q.85 83H br oad

SOdlu@)Sulfy cqNarSEM) ang agoraged. Ihgges@gmwa@ pusfied by 05 0Py gradient of

cthyl e?a%eZ &rﬁgiﬂe(xgh: as}sl?&ﬁ Q% gl'v? g}ipur%?r%%('é?ﬁs (cgh'rle% &Pﬂl( %?b (0.13 g)

yield. (BRNM®, (40644182, /1) C1; £ 5008 L B, bSdad s):60. 81 (I Hroddrsyad281)3H, t,
7.13 (2H, broad d). 51 WD 2008/034142
J=4.5 plzyy 152008 no7d6842H, 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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Exanple 12 In vitro pharmacol ogy results [00170] The
nonoam ne transporters inhibitory activities of
W@ 200808442 conpounds (54b and 54d) are report eBCHES®ITI078682
The conpounds were eval uated at MDS Pharma services 5
é 1 Drive SE, Bothell, WA 98021, USA) using well
Exampi¢il2h) i shed radiol i gand binding assays protocols
Inv1t&%@ﬂahhacoﬁ)gy%s1@ﬂs, J. Exp. Biol. 1995, 198, 2197-2212;
ros, B. é al., Trends Pharntol. Sci. 1993, 14,
[001721]3 49Th@monp4mige trahsportdrs iBhibltory@atiticd 90]ccREFPAPPunds (54b

and S{égage Ze%%%%%h%]lga‘;‘mﬁ%@nﬁ%yg%e al u@ﬁﬁ]\ﬁ ﬂ@ggﬁarg}a serjces (
22011BDfive SENBHCILARA, 906 T(EON) uARB8ROH 20881Rhed TigoI 4R Binding

r econbi nant trans ort erdlgr oteins 10 dopani ne (DAT)

assaynpiotgsplidplati. de cf NETb ExpdBiobrldPanios. T SERA31 20 eiites, B. et al., Trends
Pham?c%i %% %@9§ oy 45901 GuMir Q) f‘%ﬁ&yégerﬁhm%d@o 9 i4s7130

w £ h™ huiman’ reconbl nant dopam né Sporter
Shearﬁl%'ll) P (eNDSAﬁﬁUﬁMQ@mZZM)ZN(@?t@e:dl@Z@rl&QgW@&t MNQA. et al., J.

.. the am ne transporter inhibitory activity
Biol. %@Pe@” Wé?@)e%@@ D830 b b8 AU Feornbatn E%Tb“ﬁﬁﬁt?felﬁ?tems
; t t
dopanté%lggl?_ﬁ)% Iﬁﬁr&)l hERL jéééﬂ?le%er&%xs}é e s@ie@%(?ig%l" Stlég in vitro

‘and “se otonl MDS "cat al og no
assay:wé"me IO -kslectls @Kpremﬂ u\atlu gnanhrecamolieqit depéminaéransporter (DAT)

NET roto transporter (SERT .
(DS SR 2530, bR e TR 88 Ml R s sk ST hgry activiy.
Wher&sMHDEK %§1$@é5<§ré’é@&?wﬁl@ hii88 rQUtnbatanf t‘i’éﬁsyor@érg fl@lreﬁﬁhtephnne
test concentrations and the test concentrations were 1

(NEThWIDSGating 8. 204410apnd serotoninl GERTI(MPHecagleaye. 21dP20) were

uwsed 70 Efofile Mg e FRGRRRC DREr AR N flin fFndBieg R

inhibitdeh Qctikai ke fespEtiOc e TRE FidREigaly biadMeisday D 8@fe car@@Bbut at four
squares regression analysis using Mathl QIM (I D

differ@ug¢sh egsegnrtiong end thiettelst conentrtfams aver¢ hinMbilOind, 0.1 UM, and 1
M constants (Ki) are presented, the Ki values were
HM-“cal cul at ed usi ng the equation of Cheng and Prusoff

[0017ﬁghen@he Q(ss%ysafféi% Qhiricd Wit fi dupBEAGIEM thEBRIRERE dat:h%zg’reported

using the observed |1 C50 of the tested
as ICHo ip.onddH. tWUeerc oresenritd, dCsoonlusd weaddgtingaedbeapdoliachr 2d6ast

squari e et oo e GO R ey oyt AT gfere

1nh1b1§§ﬁ Vo iests (rI?N‘% %ré%%ﬁ%@ r’[]?l@ i vAIDSs WhielcakfRtdd Girthe EqMtdlion of

defining the slope of the conpetitive binding curve,
Chengversl Rrabafti(Ghang, ¥s |ngsoﬁh{\7\hIIQI'MOCpm1mrmZ¢ué HIR022TP RS- 3108)

) ranspor h|b|t actlvtles of se
using BB ¢ 5 05 MU Sy R ioi v bl il “bpang emploved
in the %§§12)é§d AcEhi§t6REN HeRlcs Tor iR KWF g 1{gahd @ btadfedekpWinentally at
2008/ 034142 PCT/ US2007/ 078682 Compound Assay | C50 Ki

MDS RhamapoSqnFes). Ve nveengdsthe fid CB@@CIGQH@HN@qSﬁ@mg she sppe of the
competltlve%nMncl)g c8:1§r%e, v?aAébca cula ecp usmgoMM[h(i)QQﬂg28 MO.677

[00172] The monoamine transporters inhibitory activities of selected compounds (54b

and 54d) using radioligand binding assays are reported in following table.

52



54d DAT 0.370 M 0.294 M 0.943 54d NET 0.182 MO0.180 M
1.04 54d SERT 0.415 M 0.0676 M 0.578 [00173] Al
w@eishdd4pat ent s and publications referred to PEI/URI087/078682
application are hereby incorporated herein in their
entirety by this reference. 5 [00174] Wiile the
preferred enbodi nent of the invention has been
Compolhdist r atggda@nd descyddped, it wikh be apprecigted
t hat various changes can be nade therein w thout
54b departi ndPATrom t he spDF6Iulnd scOPd5DEM he i V6t | on
53 WD 2008/ 034142 PCT/ US2007/ 078682 CLAI M5 What_i s

340 claimed iNET1. A cycl%é?k&h%ethylQﬁgﬂéhéerivaﬁnyg of
sab structurqﬁ Formul a (Ié ﬁ§ﬁ * Ngﬁ§gﬁfr““| d+) Ra

norap arnaceutlca accepta Ie S ate or
54d solvate tiheT eof conta@gvmgkp softoqgugmy conuyg@ted
directly or via a spacer to R, R2, R3 wherein: n
54d is 0, 1, MET3, 4, or Gi8RuMand RZOdB@umﬁdependéHtly
sel ect ed e hydroge al kyl , ed al k
S4d - 5 yl, 1 stituted: ét PM ar yI a ES? bst i toufwéd

aryl al kyl , cycl oal kyl substltuted cycloalkyl,
cycl ohet er oal kyl , substituted cycl ohet er oal kyl ,
[0017BEt er Adrpyintedspalisitd andtpedhlibeions o=feryd¢d to ihétiengdicytiad &y lhereby
. subséhtuted heteroar& aﬂkgH? or optionally Rl and R2
incorpozgfed RFInP Ehett FETSY Birdhis &-TRisPEh RL and R2 are
[00173} acmﬁll’e tﬁ@?ﬂ@fe@reﬁ%ﬁ{b@a hl of Bl *?ﬁ'\ténhHﬁ ek 6 gk and
cycl ohet er or substituted cycloheteroal kyl ring
descrijapd, ahvvtllsbeoqmr@mw 13hat usieds tlmnges eanyic madegbercmuvighbut departing

15, het er par ubstituted heteroaryl,

ﬁDnr@y%P%% %P“mgﬂg@FXtﬁtﬁa cycl oal kyl, cycl ohet er oal kyl
or substituted cycl oheteroal kyl ring; R3 is hydrogen,
al kyl, substituted alkyl, aryl, substituted aryl,
aryl al kyl, substituted arylal kyl, cycloal kyl,
substituted cycl oal kyl, cycl oheteroal kyl, substituted
cycl ohet eroal kyl, heteroaryl, substituted heteroaryl,
heteroaryl al kyl, or substituted heteroarylal kyl; 20 R4
i s hydrogen, alkyl, and substituted al kyl; and the
soft-npoi ety conprises a bond cl eavabl e by a hydrol ase.
2. A cycl oal kyl met hyl am ne derivative of structura
Formula (Il): O Formula (11) R6 X~ SP RZ SP = a
spacer
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L~1 * ,RB RSN Ra n or a pharmaceutically
acceptable salt, hydrate or solvate thereof, wherein
wQ@2008/0884D, 1, 2, 3, 4, or 5; SP is a direct bpemusz00Z078682
spacer; X is 0, S, NH, or Nalkyl;. 54 WD 2008/ 034142
PCT/ US2007/ 078682 R2 is hydrogen, alkyl, substituted
al kyl, aryl, substituted aryl, arylal kyl, substituted
cLAIRY! al kyl, cycloal kyl, substituted cycl oal kyl,
cycl ohet eroal kyl, substituted cycl oheteroal kyl,
What setl@insdny.| , substituted heteroaryl heteroarylalkyl,

subs u het ey oar or, o Iy R2 and

I ACé’F]tOﬁ@V %@ﬂ% negsily tvﬁactjg ¢tu a(1J58 ith the atons
to which R2 and Rj:or "SP" are attached, forma 5
cycloalkyl 3pst|&ut £d cycloal kyl, cycl oheteroal kyl

For bstltute c mheteroalkyl ring which is

or nﬂﬂ? nal Iy fus oran aryl, substituted aryl,

het eroaryl, substjtuted heteroaryl cycloalkyl,
substltuted cycl oal kyl , cycloheteroalkyl or

ora phub@pwtwaléﬂ agogplableest ;lafailraty pr $qlv1age thegeoif sotyidimggpesoft-moicty

ubst it uted Vi ar substltuted aryl ,
conjuld Hroedly O dlbirie R dY b ) PR pIREES ] on byt
nisosubsghtu&gd cycloalkyl cycl ohet er oal kyl , substituted

ﬁgloheteroalk , heteroaryl 10 substltuted
R' ang) pendrateschestsd talbeyiydragen.silipds substiteted alkyl, aryl,

g i T PO o B
cyclolSthd‘JShlikyl,l Stﬁ:d;tlaltgd cychuhygteadaiytl, 1’1€S¢rb$tyl tsulbseithited hd:tadoktlwll
oa

cycl kyl, stitut cycl oal ky|, cycl ohete
heterog@ﬂ%@vt att@at% t%ﬁet@fag@ﬂm Optlﬁ%%lL,vr%am &htog?}[s%rtwtmthéatoms
to whﬁﬁtfgra‘ﬁ@@zlaref ztt%tcﬁécp ol Qg%cﬂ)alkysiu%%%%ﬂlﬁttgd%g/cloalkzlé cycloheteroalkyl

het eroaryl a . preferably ac 15 ac
or sutmtitutbdwychihktemd@ﬂ biop ythichais Ioplswmzthllytfowyll ta Iak ey, substituted aryl,

heterogllpﬁsg%)gtl%? ng%/ al %?{&? kylaﬁ]!bgtgtl’u%gi lgft]%gt%;gllojhetemx&yl or
substlﬁfté’d @c‘ﬁﬂ?&%@@dll@ﬂ'?ﬁt' al koxy,
I(lsé;é al kox carbonylalkylantno aryl oxycar bonyl ,

t)@ﬂy@lhylbs)mhstlwt%baﬂyyl aalt, babﬁblyuted aytalkel, sewtibosdyarylalkyl,

cyclo%l%@r %%Pﬁ{l@ B]ﬁgggﬁ%rgtcgaoﬁﬁgrtogﬁ(g L |§ul?st1 %(g l(%ho %e\f%alkyl heteroaryl,
subsntt@&cemabyﬂyt Ha%t@rrplan@l @k kyBstituded hez&osﬂytzﬁttyl,t ut ed

het er oar Ialé¥ and R6 is%ggdrogen, al kyl ,
R* is laygisagans ekl and sypstitugadyalkylsamst i tuted aryl, arylal kyl

substituted
the so RS 8L Y bl Rl e
2. A wyylohlidprh@hdamkngel deribetiverdatryttural Fubsidla (j:ed het er oaryl
het eroaryl al kyl, or substituted heteroarylal kyl. 3. A

| | kyl th | 2 gt |
FornSs KT ! TR fg O

or a pharmaceutically acceptable salt, hydrate or solvate thereof, wherein:
nis0,1,2,3,4,or5;
SP is a direct bond or a spacer;

X s O, S, NH, or N-alkyl;,
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Formula (111) TS5YN O R25 n or a pharmaceutically

acceptable salt, hydrate or solvate thereof, wherein
wWo2008/0841424, 2, 3, 4, or 5; SP is a direct bondPGF/US2007/078682

spacer; X is 0, S, NH or Nalkyl;. 55 WD 2008/ 034142

CT/ US20 078682 [ yd
R s lgxdt%%n %t?yf Sg@ﬂB’é‘tq %F%xlé%ygﬁyligs?l @?@P@h 1a1k§ﬂ Bﬁstltlﬁtd:ﬂylalkyl
cycloeﬁf(&’lI aldsduted c%%ﬁJaH@l I%blohect%ﬁfldyt léﬁl%#lttﬁé‘&b%ﬂ@t’émalkyl heteroaryl,

[ ohet er oal’k stituted cycl ohet eroal kyl
substlhéuéln@apyﬂy hemyluatkwt,@dbdm@tted b@tm;ohrylaﬂeyleomaﬁyonamskscf and either

R’ or g%%SQSE%S)%I{)E @ah &t )r}li?caa{térlnggok%/bich%& I,algé ﬁy dr. Tu’e a%acl:it%d ' form a

cycloSkIS biblstitu@sd @H@‘A k,yl %PMbhetéﬂé)Eﬁ(tyl bwuggtltafemlcyclaﬁétbl@hlky Fing
substi t ut ed ary @g cycl oal kyl , substituted

whichgig @pmaklylfuseéy@ ho He bsiitkigh ardisisrpanyk eebsituicd heteroary!,

I
cycloeﬁk? ?J(')Bg{rl{;!l e%lar%z}é?/ alkg/ &?10?&%:%8 eslr?lg)étl}ttli’éh%gclpﬁétgﬂ’og%wmg,
R’ is Ipydedenaklkyl, amstltuteMWIamyn @ub@ﬂttk@d(yryl akﬁwlkyk; amth;anyd:d arylalkyl,
alkoxycarbonylalkox al koxycar bonyl al k

oelibilifhil ety @mwﬁweroatkwywgtatm@ypycl%nemlmloheteroaryl
substiftffé eit?(tﬁﬁ Eﬂet;e?ny laﬂtgrl d Xﬁtﬁltllﬁﬂéﬁ/ Ya!l@lkoxy’

aryl al koxycar I'am no, ary onyl ,
I{1smmyngwmmybonyﬂmhkawﬂbﬂarbanDyI carbanate car boxy,

R’ is litp%j/ig?%al ¥l gl ag‘gﬁ%{ aél%ﬁt u §%@1‘%@2‘S{ ear qglilﬂylo sa/bstltuted arylalkyl,
cycloﬁl&gs bidstiued @U&i kyl %Fy&’lbhetéﬂégﬁéyl tsHlBs%%t@d &’}Lolo@'téﬂ)eﬁkiﬂ}’heteroaryl

tituted aryl al cycl oal kyl, substituted

substitifed ¢riogiy], lcmanhletk@t cabstiyuted hetbrorivlalkgdpreferably acyl,

o UBLIBEES 8 bR ory R BLARL Sy amie,

alkyldnghe, faﬂl%fl&{ﬂﬂ)lnkxh{ blloyBQHinRY, allisy1A3s] LAGRY) ary@dikysly,
substituted al kyl, aryl, Substi t ut ed aryl, aryl al kyl

arylalkgiysaibonylabkosy yArvplkpkycarkope|adiailamyino, anylosysarbersd

t
oSN S LR SRS s i
heterdagdoaly oardydal; lsy phosphidisy hétuitoad,1 ebsaitord he@tdayyl; heteroarylalkyl, or

eferably acyl, acylam no, al koxy, al koxycarbonyl,
SM”UQF%B%?@SWB Khkiladndoxy, al koxycar bonyl al kyl ami no, 20

R’ is l%l(fféf%e"ﬁnhlﬁgll %ﬁﬁtteﬁﬁlf(ﬁn?\g sﬂﬂ)éfﬁﬁt&g&%ﬁ/ g)%lﬁllégfy ,@(Bstlﬁh&i arylalkyl,

am n oxy, ary koxycar
cyclodkyll albsotuyaianyblmaiklydiclkylobetemvalkyl sybstixytedcymboheteroalkyl, heteroaryl,

subst B R S Rl ST CE R DB B oy

3. A &Ml@ﬁﬂk?bfn&ﬁyl%ﬁ&%ﬁb%ve@bf@@&dt&ﬁﬂ#éﬁuﬁ@ Iﬁ?d R7 toget her
wth the atons to which R5 and R7 are attached, form

a cycl oal kyl, substituted clgglkyl cycl ohet er oal kyl
substituted cyc jetQalRkyl ring—which is
Fornfll %@ﬂally fuse shenyl”, aryl, het8r gardypacer

substituted heReéry
cycl oal kyl, cyclg
cycl ohet er oal kyl

eygboal kyl, substituted

or a pharmaceutically acceptable salt, hydrate or solvate thereof, wherein:
nis0,1,2,3,4,or5;
SP is a direct bond or a spacer;

X s O, S, NH, or N-alkyl;,
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4. A cycl oal kyl met hyl am ne derivatives of structura
Formula (IV): O / R6 Ell:: Formula (1V) = a spacer
wWeR0BR4341m2 30 or a pharnaceutical ly accept abl e Bel/152007/078682
hydrate or solvate thereof, wherein: nis 0, 1, 2, 3,
or 5; 56 WD .20 41 CT/USOO/O78 SP is a
R i S T R T AT ST SASREE s Bt
cycloQQ{leL?Jshﬁ‘lgedeycBalk?l lsHdteroafiyl, 'subﬁ%&@@%et&&ﬁ%{hemmaryl,
alkylam no am no, “car boxy, and hydroxy X
substlttged)hetﬁoaﬂyld hemoalxylalklyy lor sutgituted Iypetoaysatkylal kyl

4. SU ryI substituted aryl, aryIaIkyI,
R7Is @’(ﬁ%%% %@gm&# §}¥)3 nl??fld alkd" eyl oal kyl, substituted
R’ is @&bg&l K1, s@déﬁ{@émauﬁyloalykxhbstm@@aﬂyt iAglkyl, substituted arylalkyl,

cl ohet eroal kyl , heteroaryl subsfit ut ed” het er oar

eycloplbylengatiptest argloslielisaeipheleieliarb seboid wqmetermlkyl Netéroaryl,

substlgﬁ%dnlggﬂéjgg% :ﬁ%ﬁ%&%ﬂg%{&n %Ebstlﬁﬁﬁj? fletgg #feﬁﬁ% g{e gla&he
acylaminos hlkbxkt, atkoxgyabasil, kﬂkoxy@g&hb@ﬂﬁk&iﬁ alkb)(bca@bonylalkylammo
substi t ut ed cgcloheteroalk ring which is optionally

alkylamjaeqlipdsultoRy ﬁwlsuéfwétaﬂlfylyh@lw agyiRA, ar}’flﬁlk@%)ar yl,
oo R o1 € SOk 0] o BRI b

aryloxgyetbohghlonp | daganroyhgarbaRdte, sarbyxdy, ogem, dallyydminandter, halo,

sybstituted al R5 i s hydrogen, alkyl, substituted
heterag Vhyéinf‘gfiy"fsqgﬁwha{%ted aryl, arylalkyl, substituted

RCis I%F(ﬁfd)g’gnkylkyl s@déﬁjtu@&i ahﬂl P Qﬁ%tﬁt&i&@ 3&9}“9@}'# ¥hbstituted arylalkyl,
cycl ohet er 0al kyl, subst uted cycl ohét er oal kyl ,

cyclodikyleswatiturcd cys@bﬁwi,tcutleuetbn@taﬁwb anlydtifutbe eyl dutordak )y hgteroaryl,

Substlfllgb i %r)lé%?%g#ﬁ %ge}{ry Lal k[\ébg 1@2%%?@%’&&? m nO,d al koxy,
R’ is &}t Cﬁk?p @'YdSﬂJﬂiféd ARYIN&yl, 3Likyinasd A1, a8} KKy E vhsaRidd arylalkyl,

al kyl sul finyl, alk I thi o, am no, arylalk XY,
cyclogkyll sybise |cy@15@§)eteroalkyl substituted cycloheteroalkyl, heteroaryl,
I
i Y

acylaitn alkdXﬁlakly)lxﬁmrﬁmyl %ltcedycarbaﬂl}dalkh@ atkoal dokohylalkylamino,
hydr oxy, e; or tionally RS and R7
alkyl%a%t%léflﬁﬁowl # lsa{fm ?1”6’? @RS 2hdke¥y, form a

k
arylalg%?l g@ﬁ@gﬁ%&%@%&%st | ?’ Lo rgf;i/llcb: I é/rk}eotx g?%%?l}gy ring
aryloxpehiblonylglkopptdadnaloyl, chtbamadtel oarhmxyalcyzino, dabgtdnind exdter, halo,
hetelroglli}%lgsy1 ]:?y%}r@élo aﬁp%aﬁ’:‘? Eltr IO}E: ut eﬁ]ﬁgt@ gla %etb&c ?tilc‘gﬁ‘el alftgrln’s to
whlchsmfbaidl Uk drisned absh @rcg)élbmm 5ﬁmetut5&6cycﬁ)ah<éxﬂ rc%l%ﬁetemalkyl or

substi t ut’ed al kyl, aryl, substitute ryl
substlartgtr @{c@eter@]ﬂ@dtrm]gmlggh wrophighadlyl fusedcty @n@gm@u aryl, heteroaryl

subsiRPRPST A5G AT S RS G BT O ARt

cycloh@épaiearsmg. heteroaryl al kyl, or substituted
heteroarylalk l; and R7 is hydro en, alkyl,

4.A cyelmkwtmﬁthﬂa@madeﬂvmw of sty Kerawlady): aryl al kyl |
substituted aryIaIkyI

Formula (IV) R7—C /.)l\ RS . = aspacer

n
or a pharmaceutically acceptable salt, hydrate or solvate thereof, wherein:

nis0,1,2,3,4,or5;
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cycl oal kyl, substituted cycl oal kyl, cycl oheteroal kyl,
substituted cycl oheteroal kyl, heteroaryl, substituted
whedasodanyl , heteroaryl al kyl, substituted PCT/US2007/078682
het eroaryl al kyl, or optionally R5 and R7 together
e atons to R5 and R7 are .attach forma
SP is &93?‘3;10}%?7 PT 2 $PAGER § e&feéig‘r lte}g:rp%pw}stlng 0? 8 g alkyl, acyl,

acylal?ﬁrh%l 91&%@%}? raﬂ@'la{?ﬂllno Oeflkﬁﬂ'p@ ta'rﬂl% Rdroxs) a@lﬁ%ﬁ% S?l kyl ring

I S 'optionally Tuséd an aryl, su I't ut ed
Xis QeuSyiNH h)eﬁ\éalkalr yl, substit ut ed het eroaryl, cycloal kyl,

R s (iR, ks Gt A Siib et gF gl St rvialkyl

cyclozﬂkﬁl‘ mb%tltumedy@ldalkgl|c§cl@hetéro@lky2 su@tlt&@@cﬁ%ﬁé‘%#@ﬂkﬁf heteroaryl

claimb, wherein IS substituted phenyl or ary

substipyty Gloggpash huereoyilish ootrtiones Becrogry lati, @mﬁﬁ@uﬁ@' B? and cither
R’ orﬁ é@[l%% ShE Jiltﬁrns to h/% cgll'ig%l ’Rsaorl](ﬂ{7t Em%rc)gfjcl gfk&y l{)s%auted

sub n, | ower

cycloalky byclcﬁl}ederrﬁa{kjll or ahlb@m;tecbéycﬁ(hlﬁﬁdrd)dlldﬁﬁt@ vehiclaisr Qﬁtlbgally fused to
soft . noi et The conpound of claimb5, whe R2
an aryil,ssuhstg}quQ [ry é,rl&‘:—‘goargl gubspﬁge(&]éﬁggaw& caplogﬁkglr rwl@tltuted cycloalkyl,

cyclol’f@@troﬁkgl dGnd| t&f%%u?&ﬁﬁ’e‘? %lkfltﬁﬁ’é n-propyl, iso-propyl

utyl, or t-butyl. 10. The
R" is Inahmpenna kol and mbmnﬁitedvdhleylel n the al kyI group is

R is ootk pESR 1 o T SEnSRTR et B ey s erviation
cyclosikPs Edﬂsﬁﬁl&td cy‘éﬁfaﬂéﬂll %chéhégtfotalk‘gp's%éﬁtut%he@?@alk}&l heteroaryl,

conpound of ¢laimil wher ei n
substipwied edteroanyl, he@roatylatkyl, 3ubstituted heteroagialkyl; a@l, a‘cm@rmno alkoxy,
d,,of

atkox RIS St BRIk tY Skt 1By Fpie e yimingy

alkyls‘MfSﬁﬁl ﬂkﬁsulﬁﬁg( QIR HRIS( £, ary WIQxS)] nymuo&y@arbanylaako;?y
, is ethyl, isopropyl, alky
arylalk@?b@ﬂﬁbpmleuﬁy{aﬁmw, arylgxjearbonh apderpisaranpe k@m qgrbegloyl,

carbaf?lgé%r ga{rﬁe}g?m%%t ;'dlaﬂéllanmg . g{%m%” ggt?;oaﬁlo%l rﬂaadg o)%?é ’slllc;alphate;

or optinapRated RA t(igleﬂfeatx@th thi atamms s @hichlFE, anﬁﬂﬁ foetnhod) ctifalkyl,
clajm 15 mhereln th ﬁ ?oft npi ety further nprises a

substiggtegicloatiyrl, epgiohpistasdey oF suhsiiudic clofpisrast iy o WaACIEr
I
optloﬂgflﬁg}lseg to &h l 'SU ﬁ{lltgd %g%fn Iﬁg@r{)@zl B‘sﬁ’cﬂ)}fed hﬁ&garg)l( cPIeloalkyl,

am no, alkylt oxy,
substifiBed dsme)aﬂieﬂ mdlohétendaaqymbﬂmbsmﬂm&deaynlohbterwﬂ@tt engj s

. al ky, substitu 9. of treatin
R is Biisns SRRl St e G oyt Siio-0io0Ed P eriah b SitsDsdsprgtaliot.
cyclodIRGl GadstiQibad cyuaﬁuglftcp@l@h&@[rmmw 'sﬁ‘letﬁQéG By 38 1R%dr&Ak$10h @eroaryl,
patlent a conposition co rrsin

substigyed lmﬁawmyrlyhénetmaanha}kel @esulhsatut@ﬁehaﬁrowialll@ﬂum Formul a
R is Igyd)rogen, alkﬁ:} subsﬁguted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,

cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, heteroaryl,
substituted heteroaryl, heteroarylalkyl, substituted heteroarylalkyl, 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.

5. The compound of claim 1, whereinn is 0, 1 or 2.

6. The compound of claim 5, wherein R' is substituted phenyl or aryl.
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Formula (1) Ra 25 n or a pharmaceutically acceptable
salt, hydrate or solvate thereof containing a
w@odos/sHEty conjugated directly or via a spaP€r/UBm®07/078682
R, R, or R3 wherein n is 0O, 1, 2, 3, 4, or 5, R
7. TthgWRgua e | n egqqlaky ?lt gg(é %aﬁr dr.o gg]sgp&;q:d with a
halogé, BI(I)V%IJ‘BYIL 1, ﬁlﬁgﬁﬁieﬁlﬁl@ﬂj h%{ﬁ/dx@’l koxy Y %H%ﬁ{déﬂis’a carrying soft
su stltuted cycl oal , cycl oheteroa kyl, substituted
moietgycl ohet er oal kyl , heteroaryl substituted heteroaryl,
34142 PCT/ U52007/ 078682 het er oaryl al kyl ,
5. TSl FOPRL A BT EPROPSTERER, ones o2yl

9. ThkQERHHSId ¥ dlehrnt Eh@vl@t‘&flﬂ?he atueyl\g%@hs Bhy M rajgylafsﬁ-propyl or n-
attached, forma cgcloalkyl substitute cycfoa kyl,
butyl.dyabusterbitpapkbutybr substituted cycl ohet eroal kyl ring

0 ;
10. T‘ﬁ@ ?ﬁp&%dtog{rcgag@@ I’v&)ﬁeiegﬁ ﬁllgt eg% @tly 11 bu 1813 SOB &oal kyl |
11. Tﬁbl b@rhp(ﬁuﬂd&tf c&tjﬁ)ﬂ Ralhkydin RE s ollejt] & @Lﬁﬂsklwted)éﬂkﬁ or alkyl substltuent
substltuted cycl oheteroal kyl ring; R3 is hydrogen,
carryigg Rypft migi¥s i t ut ed al kyl, aryl, substituted aryl,
12. TRE ¥oitbda ofSfimti Lt PRY Lo@ 2,3,4
s%%ét??%%% cycloa%g{é1 Sﬁgﬁgie§8§?§' ,b%%%%ﬁ??ﬁged 34
5,6, @ycl ohet er oal kyl , heteroaryl substltuted heteroaryl

et er oar or substituytied h bk
3. The b BaeH d@w@ml S b et e b G opghensin i $gopealiy or
isobu ahd Wﬂeﬁ‘etlﬂ/ R¢ %’Y@Hﬁ CE(0:10):0 r\ghecf&lﬁ% %td, q ,By3 a bysl raﬁh /S %s ethyl

' 0. The met hod clai m 19, wherei n dbésity or ‘obesit
EopﬁmwlaﬂbﬂIE@mWMMbmﬁﬂkmhlcatlon is nausea, enesis,

nitiv y zhei mer' s di sease, eating
14. Tﬁ??%?@%?@‘% f bw’mﬁ lsriiyndrone obsessi ve
15. TGO BPMb&indefdiSard mreup{h@tssﬁehma@hesm @iideS hieePera B&Bonate, a
hyperactivity disorders, schizophreni a, depreSS|on

NKBPQW¥1%ﬁ9ﬁKhﬁFeHHﬁﬂ femal e sexual function dlsorders 15
16, Thg ?ﬁelth% c ag?sl%n%gtgﬁf th@ §6ﬁ? %1&2 rﬁlnltﬁe‘? ’co eits%%%gcer

narc unction

17. Tde ﬁeﬂd)equf cpanmrmns/hémai thsyputreﬂﬁ&) S;lankyi rae;alnhctyrhzﬁnme alRdxy,
thod of .claim 19, wherein nis 0, 1 or 2. 22.
alkyl&ﬁﬁéo:@f  GFIRQ, SPERESY, Ordwngln RL is aryl, and the

18. T‘ﬁ% ﬁrletlg)rd%freldlﬁ 13U Ellaefrﬁtfr;? gp%} f aﬁq %s E@é& alk wer

yl, substitute , dr oxyl, oXy group or
19. Asmbthbd pfieedtingaand i _pg:vantﬁrg dbes@@on‘(dleeﬁtyre%ed ddrmontat Ivatication,

aim.22, erei i s SO-pro
the mgho PR pdBBULInE 12 TH(iEY I coBwos DR EgPrinae a e,
cyclom%me%ﬂimﬁ% @bmé?ve o\ﬁ@@ﬁ&mﬁl E@mﬁa (1>H2) nC( O) Cal kyl ,

wherein mis O, 5 6, or 7. 25 25. The
met hod of cIa|n11 2 mhereln nis O, 1or 2, RLis
p- chl or ophenyIRL. *isvn butyl or isobutyl, and
FormMig(®i n R3 is )WO)O?‘ wherein mis O 1, 2, 3,
4, or 5, and R %ﬁhyl

or a pharmaceutically acceptable salt, hydrate or solvate thereof containing a soft-moiety
conjugated directly or via a spacer to R', R?, or R® wherein:

nis0,1,2,3,4,or5;

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,
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i sobutyl, alkyl or substituted alkyl. 26. The nethod

of claim2l, wherein R4 is H 27. The nethod of claim
wQegosmpanei n the bond is an am de bond, an estRPCT/DS20A7/078682

a carbonate 30 bond, a phosphate bond, a sulfate

or .an u a bond d of Ll aim 27,
heter %@Vln S‘#ﬁ&“’é hetergirat %kﬁtﬁrmgpg% g tag%tB"%chélﬁh the atoms

to wh?e% Rl'B'ﬁ@ H*%H‘chlcﬁéd %Iﬁi yb%%alk‘j@%u%kﬁ‘tu’ée'ﬁ%y@l@@ﬂ&f cyéloﬁ)eteroalkyl
al kyl, acyl, acylam no oxy, al

or su‘tatltuyddt dyicwhetzmatiy] riog rvstjmoh)nls opoondhlyrd“nmdyb an 30yl, s'ﬁhgltuted aryl,

heterog%ssiui%?tutp‘gglhgtekn%z c%céo }etﬁ%ﬁ glroallkyl cycliXheteroalkyl or

substiREdd HPMR G OMBAGAg, 31. A mst hod of synthesi zing

cycl oal kil nmet hy | am ne derivative of structural Formul a

R’ is l@{d)rogenp@l y;l]_smtltmqﬁgylaaryhz)suwtltutﬁhargl apdplkal, pibsgtuged arylalkyl,
o1 LIS, SPILNSREB ALERSHLY s 8 JOREHLID. B,

substhﬁecBhfﬁelbﬁl@ﬁﬂﬁftd@myth(yﬁe)k swiseithtédhdaerolmythiliogen, al kyl ,
supstituted al k substituted aryl, arylalkyl,

R is kyslsegan; kel ang g 1‘P<1 i a”@ﬁ}& al kyl , substituted
the so@tyﬁi)féﬁj é@ﬁllprlseiéf P&ﬁﬂa&?\fagﬁl yd h Q&;t i tuted
cyc

teroal et eroar stituted heteroaryl,
20. Theh&thmquf Ichilﬂnyll9 wheitest (b‘tteslltyadr dimmy adatyd ed- ky)lrbld ddication is
opti ona

t h hth t 0 whi ch
nauseReEme seshiss Rttt At sdbetn e rdle TRt Fa g bowel
syndr&HE] &)@ééﬁWe’coﬁ%ﬁ S%Qﬁ&ﬁ‘&@k ii)\l'itelépac@l%sﬁﬁlt%%ebt Ph&.d hyperactivity

cycl ohet er oal ring wh IS optional used O an
dlsord@rw kchizapbsamiia, ldt:@fdsmry Ianx1e1tyem@lrecmmdybmals stgtall functon disorders,

resteeq SRBLPH Ak B SRS et el ey apo A fgines. corcbral

functibh ABord33 pr@nms%mﬁdma{ekyﬁd ingoMflchéut ed al kyl, aryl,
substituted aryl yl al k substituted aryl al kyl,
21. Tb?me&mdk%fldal@dﬁswmliért%lsc&//éIoéél kyl, cycl ohet er oal kyl ,

t 5! a , [ - - -

22. TR R ST PSS R 0 i PABE LR 5 Absitted with o

haloga bew értalitye dbubetitated atiyll dlydydxyl, atibxRgroup drywdboiaesnt carrying a soft-
al kyl, and substituted al kyl, the nethod conprising

moicty gact | ng a compound of for rrul a(Vy R RL* Formula

23. Th/meMdR Jt la%g 2\5' (NP Rf 1{s e n?froé?l %Oafbﬁﬁ o n-butyl, isobutyl, s-

correspon |ng cyc ylne
butyl, or t-butyl.

24. The method of claim 23, wherein R*is (CH,):mC(0)Oalkyl, whereinm is 0, 1, 2, 3, 4, 5,
6,or7.

25. The method of claim 19, wherein n is 0, 1 or 2, R' is p-chlorophenyl, R* is n-butyl or
isobutyl, and wherein RYis (CH2)mC(O)OR’, whereinm is 0, 1, 2, 3, 4, or 5, and R’ is ethyl,
isobutyl, alkyl or substituted alkyl.

26. The method of claim 21, wherein R is H.

27. The method of claim 26, wherein the bond is an amide bond, an ester bond, a carbonate
bond, a phosphate bond, a sulfate bond, or an urea bond.

28. The method of claim 27, wherein the soft-moiety further comprises a spacer.

29. The method of claim 28, wherein the spacer is O, S, alkyl, acyl, acylamino, alkoxy,
alkylamino, alkylthio, amino, carboxyl, or hydroxyl.

30. The method of claim 29, wherein the spacer is alky, substituted alkyl.
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32. The nethod of claim 31, wherein the soft-noiety
conprises a bond cleavable by a hydrolase. 33. The
woredokosiiaf cl ai m 32, wherein the bond is an anPdEURINT()78682

an ester bond a carbonate bond, a phosphate bond, a
sul bond, . or an u nd. .25 34. .The. net ho

31 Agp ffhﬁﬁ ghsynfipaiednecyelne @%P?tgﬁlép’élﬁ%/dqfwﬁlﬁf‘e?f q£@§nala (D):
spacer. 35. The t hod of claim 34, wherein the spacer
is 0, S, alkyl, ag¢yl, ,acylam no, al koxy, alkylam no,
al kyl.thi o, ani fboxyl, or hydroxyl. 36. The

Formpla g of cl ai ,RMMere|n t he spacer is alky,
substituted al kyl, 60

containing a soft-moicty conjugated directly or via a spacer to R', R?, or R wherein:
nis0,1,2,3,4,or5;
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, substituted heteroarylalkyl, 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;
R’ is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
cycloalkyl, substituted cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, heteroaryl,
substituted heteroaryl, heteroarylalkyl, or substituted heteroarylalkyl; and
R" is hydrogen, alkyl, and substituted alkyl, the method comprising reacting a compound of
formula (V)

R2

Formula (V) NH,

with a soft-moiety to provide a corresponding cycloalkylmethyamine.

32. The method of claim 31, wherein the soft-moiety comprises a bond cleavable by a
hydrolase.

33. The method of claim 32, wherein the bond is an amide bond, an ester bond, a carbonate
bond, a phosphate bond, a sulfate bond, or an urea bond.

34. The method of claim 33, wherein the soft-moiety further comprises a spacer.

35. The method of claim 34, wherein the spacer is O, S, alkyl, acyl, acylamino, alkoxy,
alkylamino, alkylthio, amino, carboxyl, or hydroxyl.

36. The method of claim 35, wherein the spacer is alky, substituted alkyl.
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