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CYCLOBUTYL AM NE DERI VATI VES AND THEI R USE AS
wobd@@TAddoiNE- 3 RECEPTORS LI GANDS BACKGROUND OF TP€ET/US2006/036422

I NVENTI ON This application clainms the benefit

| AR
il s i) R Ty B9 TS

i ncor porated by ref RECRAREORSI hr¢gAN®sentirety. Technica
Field The invention relates to benzothi azol e
cycl obutyl am ne conpounds, conpositions conprising
such conpounds, nethods for making the conpounds, and
10 nethods of treating conditions and disorders using

such compound; i on of
Rel at ed Tech G Ib own nodul at or

of neuronal activity. At Ieast four types 150f
hi stam ne receptors have been reported in t

i

Thisenplioation claime #he benefitaf Lbg. Pao\agonalsﬁ’faﬁ@nhépmhcatwn No.
o0r710gy1%, AR Serltriba Fobs, AR e Rcdpol deqTyshrence
in its emtifeliel i eved to play a role in neurotransm ssion in the

central nervous system The histanine-3 (H3) receptor

was first characterized pharmacol ogically on
Techni E: m nergic nerve termnals (Nature, 302:832-837

, Where it regul ates the rel ease of
Tﬁlael ioteraiosmietates banztﬂbhllazolbe:}@mmﬁﬂlam@emf@p@mem
eri pheral or ans t| cutllnarl

compoghpas SRR 54 i, mieBfnfal PR B compaypas, and
methocﬁseéﬁ?éé’t'iﬁg é'él%lh&%iﬁm dts@rdasdjs&rgassmw poepyags beal |y

hi stam nergi ¢ nerve endi ngs, and al so on neurons
compoptbl99553| ng other activity, such as adrenergic,
chol i nergi c, 25serotoninergic, and dopam nergic
activity. The existence of H3 receptors has been
DescrifsH bf Remtéy TeRndeygl opnent of sel ective H3 receptor

agoni sts_and ant agonl sts (Nature, 327:117-
Foslamieeis Fvvalienayn mogdulatamel nguppa %w'tm%@@éﬁw types

o B g BTN o ey e o s

histambri®-1 elsiefning-2;aristamims 3| éndemszbamnmgall dihedclass o‘hkustamlne
adm ni stration of H3 receg g? g nds The I |r9ands can
receptaiekRpign |a§thés’[§m”&9g'§rf?§?pt°f 7 eé'@" éé‘i’ﬂpﬁy 8 st, or

neurotﬁ%{/&iﬁlgéloﬁgﬁ ibeﬁt?él'ﬁ@r@dus Spfe@xanpl e, H3 receptors

een ed to conditions and di sorders rel ated
tihenmintamyinarl(Hs) gacaptonwps ficss shesacterized pharmacologically on

histaminergic nerve terminals (Nature, 302:832-837 (1983)), where it regulates the

release of neurotransmitters in both the central nervous system and peripheral
organs, particularly the lungs, cardiovascular system and gastrointestinal tract. Hs
receptors are thought to be disposed presynaptically on histaminergic nerve endings,
and also on neurons possessing other activity, such as adrenergic, cholinergic,
serotoninergic, and dopaminergic activity. The existence of H; receptors has been
confirmed by the development of selective Hj receptor agonists and antagonists
((Nature, 327:117-123 (1987); Leurs and Timmerman, ed. “The History of Hs
Receptor: a Target for New Drugs," Elsevier (1998)).
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5neur ol ogi cal processes, cardiovascul ar function, and
regul ati on of bl ood sugar, anong ot her systemc
waedorwsstores. Al though various classes of conmpoRaIES2006/036422

denonstrating H3 receptor-nodul ati ng acti vi tgl exi st,
Thewstivity ateth@éﬁerracepmrspan@eovpd@eddmreg@lﬁéﬂ by #ifounds
nonst t e
acminibRRIEA! G e p Rl el 8Bo cBfER s Syt

inversd @gom@teegbmst ior pmtlﬁlm@)nls’t@cﬁwm/%r &karfipte, I—IWEI}Qﬁt&s have
The invention is djrected enzot hi azol ¢ cycgl. obut yl
been hah%&cwﬂjtlomﬁ)a@d sisardersire foc! o, ey anskpagnition processes,

neurok?%%ﬁﬁé&%%g&%éﬁ écﬁ?&r'f%ﬁé’udﬁa‘éha gegﬁn%ﬁgﬁ%‘ﬁ%o‘af?ugar

or a pharmaceutically acceptab
amongscathec sysﬁemlc activities. Altoolrghgyarmusr dassssatfetdnepodratsm

V\:h
demons{iahiog eh ey or- Mo stk et Well DS pRBRTRByovide
addltloﬁ%t&??ﬁ L‘,fﬁ/c!ls d@r‘n%ﬂébféﬁﬁ@@@ﬁ&hty Altkoxyir8Edtors that can be
oxysul fonyl, al kyl,”al kyl'carbonyl , al kyl sul fon

incorperiakgchipitq phairaceutioa) oxyposiian® usefjit fardhesapeutic metKods
fl uor oal koxy, hal oal koxy, hal oal kyl, hal ogen, hydroxy,
hydr oxyal kyl , nmercapto, nitro, aIkyIthio, - NRARB

( NRARB) car bonylsumm@m$}l(8mbENTmR142) S02(R14b),
a group of the forpula -L2- 50r a group of the

fidennyentionzig-digesied i lp@y_othlg@le cyclobuty amlﬁes and, more

A

formulaybi oal kyl, fluoroal kyl, al koxy, al koxyal kyl,
f 1 uor oal koxy, al kyl t hio, -SO2N(R142) (Rub), and
-N(R142) S02( R140,%R33 and R3b are each independently

sel ected from hydrogénl. cyano, hal ogen, 5al kyl,

cycl oal kyl, fl uordal kyl | koxy, Rad koxyal kyl ,
f 1 uor oal koxy, al kyl t hi - so%;u RA42)RR14b) , and
- N(R14a) S02( R14b) ; @' are each
i ndependent |y sel ected I?‘W"om KW uor oal kyl ,
hydr oxyal kyl , al koxyal kyl, and cycl o kyl; or R4 and
R5 taken together with the nitrogéh atomto which each
is attached form a non-arm‘ati Cc ring;

or a pharmaceutically acceptable salt, ester, amide, prodrug, or radiolabelled form
thereof, wherein:

mis 0 or 1;

one of Ry and Rz is hydrogen, acyl, acyloxy, alkenyl, alkoxy, alkoxyalkoxy,
alkoxyalkyl, alkoxycarbonyl, alkoxyimino, alkoxysuifonyl, alkyl, alkylcarbonyl,
alkylsulfonyl, alkynyl, amido, carboxy, cyano, cycloalkyl, fluoroalkoxy, haloalkoxy,
haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, nitro, alkylthio, -NRaRe,
(NRaRg)carbonyl, ~SO2N(R14a)(R14b), N(R142)SO2(R14p), @ group of the formula -L>-Rg,
or a group of the formula —L32-Rea-Lan-Reb;
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10R6 is selected fromaryl, heterocycle, and
het erocycl eal kyl; R5a is selected fromaryl and
wedoensoyLl e; R6b is selected fromaryl and  PCT/US2006/036422
heterocycle; L is a bond or alkylene; L2 is selected
thd 8fRe? oP R &nd-Ry is s’élé@tbérﬂmm h@dre@en, cyahq, halogen alkyl,

cycloalkyN@lszL@léﬁél oiya@\éx%@ roal\g@g SR S0aNR 40 (Roao),

nd ly sel ected from a bond, -0-, alkylene,
and -N(R f%? 14% - SO2N(R140-, - N(R149) S02_-,

RsCaoH Nl;!b Rtd3heh md@(pam@my splectechfforNpRIreyen re@nps halogen,

alkyl, cysfagi. iraaB aHiFo %ﬂ%kg&aﬁ‘@ﬁcﬁ@rﬁ%@‘%& AR el cct od

SONE A FEMPEBOFL 2050, o o

cted from hy dro EK’L\’A
I%\@amd R@Iak@)eyclalmiﬂmméﬁﬂy @E&@@je(daﬁﬁgmp@% )ﬂuorgﬁ and
[ nd ndent e I
nyronf ol SRR Ep B EL a8 YR SonePhtine
nitroger Qfdmh lto WhICh eae‘W@tehﬁchéaﬁenh aofiori-Beomatiering;on rel at es

phar maceuti cal conpositions c n onpounds of
IRdn@ selciad fiom astdetenrysis ?Pgﬁhe?% aﬁa%éfﬁn ni st ered
n..ac the invention,
[% 8%%&@&;@&5‘;%@%@ %w}g%(géeutl C reginen for
Rébeiétsﬁﬁmte@fromwleamd beteybcyadedi ti ons and di sorders

related to H3 receptor activity. 30Yet another aspect
bis aend S rel ates to a nethod of selectively

ngréuéte?édt 9 1% LBRRRt Q- afkyiand, YC(TOR, ret hed NRugef Ul

rea I ng, or preventing conditions and di sorders
N(R14a)8ﬂ)zgié) ?/%@é?}%&mﬁﬁgﬁﬁ(%oﬁnﬁﬁ(6"115)r,n mamrTraI s. Mre
bt craeee MIgeTRay S i Bt A BEE, L elifnes

-C(= 0>a”% ISONIR, 5.); ANER GYHS, RO (RAG)C o bIR{4)B(O)-, and ‘NRis)»

cesses, neurol ogi cal processes, cardi ovascul ar
; functlon and body wei ght. Accordingly, the conpounds

B ERAB A Bl P, g

recep or
R142 and Rygp are each independently selected at each occurrence from

hydrogen, alkyl, and cycloalkyl;

Rys is selected from hydrogen, alkyl, acyl, alkoxycarbonyl and
(R14a)(R14p)NC(O)-; and

Ra and Rg are independently selected from hydrogen, alkyl, acyl, haloalkyl,
alkoxycarbonyl, cycloalkyl, and formyl.

Another aspect of the invention relates to pharmaceutical compositions
comprising compounds of the invention. Such compositions can be administered in
accordance with a method of the invention, typically as part of a therapeutic regimen
for treatment or prevention of conditions and disorders related to Hs receptor activity.

Yet another aspect of the invention relates to a method of selectively
modulating H; receptor activity. The method is useful for treating, or preventing

conditions and disorders related to Hz receptor modulation in mammals. More

-3-
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5 nodul at ed di sease. Yet anot her aspect of the
invention relates to radiol abel pharnaceuti cal
W@ opossor4 ons useful as a radioligand. Radi ol abet/Usm06/036422
forms of conpounds of formula (1) can be provided as
particuladypibei methes istusefub fardtesiindodr pieYenling serditonsjane disorders
ccord
related %pﬁgg@c%n%éé@?lﬁ%ﬂgg%%ge% rﬁ) i |cﬁ(c,ed1iﬂ'@6e§s[a¥ PigloVhscular

functiorsli @Y Bedypwerjhi! pdcoringly rtheapinapowras afid yompositienaoptie
in nmedical imging. Mre gartlcularl

inventigibare WeRfUbAS ﬁtm%car@eﬂbf% rqa*med}wa%'n@f Hy fpeeptor
[ may be used for nedical imaging in PET
modula?é‘d'glfét%ragg em tting tonography), wherein the
Yetahothet aspecifof ithes inrantien rﬂat&sc‘rep‘edroshabeiuphatmecmtoaht

oot T3 HETEENE Bl BTl e s B
() can b@ﬁﬁB@lH@H RIDTESSSinsISF thedsieridd a’ﬂooﬁdirﬂfmﬁered in aCfSOrdance

tron-emtting iIsotope selected from 11C, 18F,
with a methorBN theonymﬁn@sty@icallwém‘ am&smgworn@egawbg conditions and

isoro DSBS B 3SH RSP AL ot SEAMH L B mERESTA L e

partlculaﬂ? pawahl@ﬁuttaigs|gowpesqﬂr¢bﬁm@idecbf tHé mveatioo lmwgsbe used
onposi tions_conpri sing the conpounds, nethaods for
for mediga) impaing incBkpdbeeion repikingstoengraplay: Whgresp the [Scafization
nt S [
o s AR A0 FRroEfh € RS AUBLE L Bctifod
ligandsaedndegesihineds |odnt aise], tige cmﬂpohadiﬂabf the lhmntmnqﬁostsless at

ounds are further describe |n S5DET E
least oeeg%wm?ﬁmﬁfor-’rﬁ@' IR PPR SBARGLaH [T B For Ta and BN,
Compoca‘?fd% Qgé W@%n 8 rﬁ’&ﬁglsbﬁné&?o%é%étbﬁé’é tHeat udEfl for sPECT

nen to re to the f ovwng definitions,
|mag|ngefoauelxampder28w 30The term "acyl " as used herein rreans

Bl et P R P B BROAR B e
Febi deRbods? Qgﬁ{pggﬁ@ﬁé B@Md@%@@{%ﬁw &idihods for

Representati ve exanpl es of acyl include, but are not
makmg the c@npound%mtypds for tesa@inooypreventing conditions and disorders

2-dine 0 e I
by adf RN TR O, Rt e Bt @R R
compo@modefdormwnmgrreumabened dppes 8ethd corhpsumdy aretfurther described
nol ecul ar noiety through an oxygen atom
hereinRepr esent ati ve 5exanpl es of acyl oxy include, but are
not limted to, acetyl oxy, propionyloxy, and
i sobut yryl oxy. The term "al kenyl " as used herein
means a SDEIAUIED @ESCRHIEHAON &FalHENNUENBIANN
containing from2 to 10 carbons, and preferably 2, 3,
4, 5, or 6 carbons, and containing at |east one
Definit@[?f_%’r?ﬁg bon doubl e bond. Representative exanpl es
yi include, but are not limted to, ethenyl,
Teptaipéeyhs agused fiyihespaoifisation arg-intsodethia refer to the following
exenyI 2- hept enyl ,
def'”'“?”gre?ﬁgﬁyaileﬂz’ﬁ? and 3-decenyl .

The term "acyl" as used herein means an alkyl group, as defined herein,

appended to the parent molecular moiety through a carbonyl group, as defined
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The term "al koxy" as used herein nmeans an al kyl group,
as defined herein, appended to the parent nol ecul ar

wormioebysorhr ough an oxygen atom Represent ati vePERESPHEE36422
of al koxy include, but are not Iimted to, nethoxy

herein. eRbpvq,srentatwpceoga,mmes bvbpey posiyde timt@@ not lifmited ljo,oa@gtyl -

oxoproBd, éé@%@@-ﬂ@%ﬁéwﬁ oy, god sl ta

ﬁﬁ FRRSHded Usedihgepanenhs @Bﬂ iguprak elefined herein,
rough another al koxy group, as i ned herej

append@ebhoéberplmenwomurm|n@@ebrthérpuah@'aromzsg§/n iR uRepf%ﬁﬁntatlve
oxamo G RRY A T e Stal Fy BGEYBPAREc prpienyiny ond

|sobuty23flo"ia3€ term "al koxyal kyI as used herei n nmeans an

def d h d to,t
S o HIkebuIT 35 USe BByOIDReriun? SHATEGY DEiisd Ghein
hydrochann%QntQ@ﬁrfd flom Ry ‘F? %QF@d&Vﬁnﬁ)ﬁQﬁ'r@& of 3ak koweé kxtbons,

are not Timte tertbu oxyrret yl
and coﬂ‘@ﬂirhg)eﬂMehgtIonez:-arrbomoagtmn'm}ﬂ)ublerb@ndetﬂﬁj)(?ﬁ@ltawe examples

o alkeawsa&@agr AR TTERENG: ool 2 oRPRBU RTEE T hrepen. >
butenyPQf ﬁ gﬂgi %Ch’é@nesm? _Bépteh{ilr Q%Btr@l-qaqummﬂ aid8alecanyl.

erein. Representative exanpl es of
é'lhk:dgynéal}xowyl as naqadjlj@renbmeag\seamg[kyl gr@ppegs ggfined herein,

appen@Ie (5 P 7 C@é{%@ﬁﬁ@&%ﬁéﬁﬁé%ﬂ( grﬂ'BMb %n r‘]er(’gqm Reﬁ)resentatrve

exampl&y 6f AkoRAMEILRE, dukarynetriited &5 n@homcbthoxy phep@iyn 2-
ended to the parent nolecul ar noiety through an
prOPOX)frrghtﬂ&yr tﬁIbbU@(M@?ntM@QW(%@’NéP@KY{OXRepr esentative

el’;/;\%n%% o 2ikox élmgég‘met s} gﬁ "lrijre arl nélk@x;?ﬁéodpi I%to%(i’rned

i No thoxy(i1 m no
herein28 érﬁt@ﬂﬁﬂ#ﬂ@ﬂdﬂéﬂmm&awwmety thratingh aeother alkoxy group as

defuneaoeﬁérﬁ?%rﬁa¥@%ﬁeésg”s%r%ﬂrfgﬁéfe%ﬁwnr%ﬂ%iﬁﬁ?ﬁh%%%ﬁs%?"m'fed
f
o eABSHYRPRL BHEIT, pterty st gyl st

aTrrre feom '1a|knxlyeﬁkyt‘ @,S mrdrrmagumeanyran aAkdrexgroups amgiefined

SR TN R N
hereing %%ﬁe@bﬁ%ﬁ(lé%hﬁﬂbé‘-@f é?le%@l‘k}ﬂﬁmﬂﬁde and ape ebelirmliby td, tert-

, or car bons resentative exanpl es of
butoxyrhéthiyl, i2hethoagethyly2- ra\eﬁrmweth rAnkaetxymathyl , et hyl

A B kSR BARY ot o it oK sk 8 iy s defined
hererr?"a'ﬂibbh?zlé@ eXHe paredt Aowsduia memw lhroGgBaobarbd)rhWIgmp VAl
heptyl, ton-octyl, n-n nd n rquf t he
definedhesoin. sRepseniathe XeRIA G%Pﬁalgor%caé Bd "@Q&&'@% @pe not
e TRy eh, Bnshedbpd, aputstpesmiggt =0 om
a’lrt@fe/magérmwrmurm"mam rrmerramleagywl élbogw group, as defined
hereirmypEneRRRY 0 14 BBrAMAIRGHIAY wogly (RLeB N0 ofelE. 3s defined

a | R bERBAIEd to,
hererrb F%g é@éntatﬂ@ %We@b%@(&xlnwg r%h\(l\l%éA %t?g?gonyl d to,
ethoxgmmmwrcmﬂ methoxy(rmirm)tr@rtlmrl al kyI ene" neans a

di val ent group derived froma strai ght or branched
chai n hydrocarbon of from1 to 10 carbon atons.
Representative

-5-
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exanpl es of al kyl ene include, but are not Iimted to,
-CH2-, -CH(CH3)-, -C(CH3)2-, -CH2CH2-, -CH2CH2CH2-,

WO G203 CH2CH2-, and - CH2CH( CH3) CH2-. 20The t epam/usS2006/036422
"al kyl am no" as used herein neans an al kyl group, as _
tieé tered"dkoxyisujfoapp esdisedthereinangansan alsPd/IPHPp, as defined

vrin SRt 5 G Y B AP o
definedB&f2H . aREPbsepitdtivedsiammples 6 alkoryswfonybincantd, but are not

~ butylam no. The term "al kyl car bonéjla(" as used herein
limited ﬁ@dﬁ@th@nywIfqnyl,gqtb%yswgnwgﬁn%@ao yeeH@IYi. appended

TRe 11 Rk hs TREAGHIER HBLAL ¥ QAR LRateH R din

group, as terined herein. Representative exanples of
hydrocatdor eomthiomg fromct twlé) cariorsatensy antipreferdblyd, 2, 3, 4, 5, or 6

e LSS 1 oS B LR YRR, o
ethyl, néé}dé)é/i, I%nt%a-g 1" n-Beity SSEE-HR B idd-BREN Serbud) kﬁlpeﬁtyﬂ,gﬁopentyl,

rein, "appended to thé parent” nol ecul ar

neopenmtyi, atyexyhrdogthyhexylf 32ydimstiydpentyb 23pdimeytpeméyl en-heptyl,

n-ootylpRBgE AEH-HEaY s dradeay P <RIt S el R dFun
substitM@dAY h EARG ISR 0 9641038 8dpstitUdrts isefgbtédioyn abyl odcyloxy,

as used herein, neans an al kyl group,.  as defi
Yis

f d
alkoxyhakervelkappelexatol e yarbRnyhlkesiiniro nalkerysulfony!,
o B P BRI MR TR by o,
haloallabdlyi hélemyl,tlﬁldg%rquWdth hydjmkyhlkyl%/ Imie_trbﬁ;t)tds “ﬁitE),toecoLraIgylthio,

"a nyl" as use [ ns. a strai or branche
'NRARehﬁ\l%Al%ﬁ)G?@@élyb@ﬁ‘dg‘nwﬁégﬁ@Whi ng fr ogw 2 to 10 carbon
FHRTBrm 28y RIne" Sh&t Y a Givalent Grodh derived ﬁ_@ﬁlﬁa sf’r@g;gt or

t
containing at | east one carr})gin-car bon triple bond.
brancHRebctese hydtdcaeb@x afifsbes1 &f 1@ ckibop atoms. Udeprasentadive

t Jimted.tq, tyl L .. 1- I, 23 I
examigh YR8 JuaBCB A S T SR | AN Mot
-CHZCEem-éﬂi;C@&dP&e,ddw@#m , &Y BDHIOH(@HK)OHA] no,  or

I"al kyl"am no "group appended to the parent nol ecul ar
idiecteymt“alkylaghing” earusedylerginangansan adei gelh@sglaiined
. R t I i ' t
L L R R T
Repre?%r_ﬁl‘_lﬁﬁwbﬂﬁﬂn‘p(é‘saémnylbmimlmcﬂldeyb@é@h@ﬂmmatdomhylamino,

5The term "am no" as used herein nmeans an -NH2 group.
ethylamtireo, tisopropemine, ard bybipmiBPei n, means phenyl, a

PR e B g5 oty 1B L St
hereirg appénded tnheqrdrentableduldr moiehethvougtt bicarboml group, as
definegforaine RORTCPPHALIE &6 GRS RGP ME N piE ot 1ot mited
to, me“ﬂl‘?\ﬁ@ér%hyl, ethylcarbonyl, isopropylcarbonyl, n-propylcarbonyl, and the like.

The term "alkylsulfonyl" as used herein means an alkyl group, as defined
herein, appended to the parent molecular moiety through a sulfonyl group, as
defined herein. Representative examples of alkylsulfonyl include, but are not limited
to, methylsulfonyl and ethylsulfonyl.



10

16

20

25

30

20di hydr onapht hal enyl , and tetrahydronapht hal enYl. The
tricyclic aryl is a tricyclic aryl ring system such as
w@miohwzsoene or phenant hrene, a bicyclic aryl fRGSBEUS1006/@36422
cycl oal kyl, a bicyclic aryl fused to a cycl oal kenyl, )
e forli "eMglithio"arsylisddisextin, aneanshamplkyl Jrasp, esdgdined herein,
aryl is attached to the ent ol ecul ar noj :
appendediauiyn PATR LBRIBGH A TP DGR HITG S I LA FaCPiasepiAtve

; U Mo ndthyigie) étayiiv| tert-bgtylthio,
examp%&ﬁﬁg,@ﬁ@{oqﬁﬁphgf gﬁﬁ%'t%xl imted to, %nt hr acgnyl ,
and hepjlé@ant hrenyl , azul enyl, di hydroant hracenyl,

fluorenyl —and tetr dr.o i

Bi6 G AR GRS Ghed BETROP e Sl or branchedtheln |
hydrocéHgﬁtg%rbe)%@n’dﬂfiﬁihgm&ﬁW(Dbar@bﬁ atrins pand Ipyeferably 2, 3, 4, or 5

substTtuted with one or nore substitu

carbonsnalep oouieiting LbliasE 088 PR GEVON T RV RPRIERpNative
koxyal | )
oxame g R, 5 s PRAGTEL R oty A romin.

| al Kyl car bonyl’,
3—butle}<2JpéH’c)fn?ma|nd fbltymyl., ami do, carboxy, cyano,
cycl oal kyl', fl uoroal koxy, fornyl al oal kox

ApdAIRyAMIdRs asgésed h?@'%ma”ﬁﬁﬂ"r%ﬁ?i?l' y,arﬁfé‘ch[)t 0,
a5 BB s It ey toueh  caroon

onyl, -

group, Ld¥finbderéiru H?epmsdntﬁ(tiRQzﬁXﬁS@iQm&,@midme@et, kut grrewot
imitedgo. aiinsoagadhyt, et st tiach ol bty larfiBRRHGHHA dhd o
ethyln%itl‘f%%g\%cgmﬂnyl.t he nunber of substituents is 0, 1, 2,

, 4, 95, 6, 7,8,

or 9. Were the aryl group is a
{THectpohi"amangl as used hergiemesnsabNilz g@s s 0, 1, 2,

Sosteral- bbby s L R M v

aryl. ﬁﬁ%ﬁﬁ?&ﬁ; 49| fshtavheertd theperaritanolecilat majéty dogugarany carbon
al kyl “group, as defined herein. Eﬁpresent tiv oyl I
atom eordaiped within the bigyrNg aivhc ReRESSCHAIVG Y efsioﬁ.ltq%glcy%!c ary
. benzyl e i oThe ter
'nCIUdecQH%%ﬁﬁ%t l'ﬁ’sﬂggﬁédamlﬁgl n r@%ﬁ@ggﬁlgéﬁ?wléroqp. . m
dihyd@hhepﬂm%mn'yg @rmwahgdgmwutnmmn Thedrieyclic-angds agrisygic ary!
ich may be protected as an ester . qar -
ring system @qmya%yraﬁﬁlaacaibe SiepkenatteRe g iy ele a@ﬁ]%%)&u%é a
a i r i li¢ ary digéed toea phenyl.
cyclodhyind BRIeiCaR fusd! ﬁ’?“p&%’%‘%ﬁ“&ﬁf&cf- et herern moane
The tiicyclidNagyl tupttaghmehitetietparehiemp@csiar mriebciiregmaneegroon atom

t hr ough enyl. group, includi e
contamedcwlg'ﬁg Mﬂmy%‘l% _3538.& Rﬁﬂﬁ%ﬁﬁﬂl{%‘%@f@:@ )?g% 61{1%@@ %ﬂ/l trihg
includ!® {Elreﬂhc')é}qm{é?ﬁidfﬂn'fhr@éeh‘yﬂ?ﬂw&%{rﬂh@nyﬁaﬁalmys at ur at ed

cy/clulc ydr ocar bon groug_ cont aj m{;}% from3 to 8
dihydezartionasen fix Bupiesyl, @nddgtrbydrRphensidNRiW!-cycl opr opyl

ga'gggggq%ﬁ%msc & 4h%p§J§/f 5.10’up8¥>? kb SehtioR vt QDBBfitdted with
hydrogen or are optionally substituted with one or more substituents independently
selected from acyl, acyloxy, alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylsulfonyl,
alkynyl, amido, carboxy, cyano, cycloalkyl, fluoroalkoxy, formyl, haloalkoxy,

haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, nitro, alkylthio, -NRaRg,

-7-
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Each of the carbon atons of the cycl oal kyl groups of
the invention is substituted with 0, 1, or 2

weubsosdoaent s sel ected from acyl, acyl oxy, al kedyi$2006/036422
al koxy, al koxyal koxy, al koxyal kyI , al koxycar bonyl

(NRARDE Aoy I7-180,N(R X YR ub ), angl N(Rak$O2( &14k)yIW§BEﬁJH3ﬂ aryl group

s 2 phe Bsaikyhe i iy IeRE e o 3 81y GF s the ary

' ' OBy H X 4 B¢ Ap8oor 9.
group |Q% lﬂ@{f&ﬁéﬁ( F%@H?ﬁbﬁ%ﬂ%@%ﬁmﬁg@ y y3 '@ C D r

car bonty %a)
Where(crme)ylgmmplsl\:@Ric«ygycsem Fthamumber of subgtitueaisis 1 2,3,4,5,
"cycl oal kyl carbonYl" as used herein neans a cycloalkyl
6, 7’8@‘”0% as defined herein, appended to the parent

TR 864 agrylEmket ¥s Lbe® tghein noearkmary B ooy, assdefefedeerein,

herei n. Répresentative exanpl es of | oal kyl carbo
appendattiaite, pargnt Aetecyt gnolet yﬂni:tegggn gn a(fl¥y$ group,yas c?eflne?jyherem

Represﬁgetg\ﬁeegf%rl@@% %\‘ylalkﬁ%ﬁk%@nhm S r’it?crlh‘nlted to, benzyl 2-

d cycl bheptyl carbonyl .
phenylaﬂ@VéﬂawﬁHéWrbbWOOGI 036422 The term

| kyl t ' dent
Theyeirr GasonYE St R SRoMERHS arpi et E e
%el@];mr‘ee%%g'aés UQe@héréIHrrﬁ’é@’ﬂs 8 -COLHage0p avhith may be

present ative exanpl es of dial kylam no include, but
proteci@deasan dstarigredp tGO4illt hyl anmi no, di et hyl ani no,

%eﬁtlg%t ! éa{}lsag%u%eéf gerrelf%e%t Iﬁ%'(ﬁmd?c?up, -E{?i%hbartl}’the parent

moleculbt H%@@"thbdu hqqsettgﬁgbmerel n neans at |east one fluoro
group Tg her ei n appended to

rweeenma‘cvmeqnW”msOwd berei man@raouéﬁe%lﬁuaénpﬁesed to the

h R | -
parent rﬁéF ylar rﬁﬁ@ﬁﬁ?ﬁ%%ﬂ 4 %h%ﬁ?f@%ﬁé ﬁ’\ﬂt@gﬁ@é?&@ ngi/hmlted to, 4
cyanoghénMOB@Vthwﬂmenw rarid payanephetyl. pent af | uor oet hyl , and

i o (ALt gt
group {%ﬁbgélﬂlﬁgafﬂﬂﬁ RA8d LAHbRS. FE%\ ?QBf Q%I'é)élkylrlﬁd:lﬁﬁé cyclopropyl,

an al’koxy group i ned hereln.
cyclob‘ﬁﬂaﬂfeﬁﬂ@p@ﬁtywey@l@bewl,esycﬂxﬁhefptwoaoe\lcmlsaycﬁyhc| ude, but

are not .
dEac'h ot theeqarsy Btarhs o s SHeHBILAORER PLINCUBYSRIR Sy
SubS’[lgLﬁQG Rfi ?'T ) U’Prd?@" QRytiiehts a8 clirant didyfl | atg‘ld)@t atkenyl, Bliexy,
as used herein neans a roup Ihe
alkoxyakcmy Iaﬂ{oofyakklyl ‘afaixyeaivonyls aU@amlgpeal,kow alky,
n h
alkylcpipei G adSh dnifeiet Ry e, E%agg'gﬁﬁﬁ%@“k‘w
Myl 'Rleden,t drcad kvl mersagtd, infiea)
formygg{]a‘?(?bgrﬂ%} ggwr esyent a?? ve Hey;dgtbné%h hg of yEal oﬂ(&& O-(R
alkylthiociNRsRe LR Misdcatbenyl rd@ehi(Rias) (Raand.anst < §O2(R140).

t ﬁ'ngltgronﬁ O ﬁ@ﬁ@caﬂ%ﬂylp%%tﬁéd%@ﬂ MeX%Ms a cycloalkyl group, as
defined herein, appended to the parent molecular moiety through a carbonyl group,
as defined herein. Representative examples of cycloalkylcarbonyl include, but are
not limited to, cyclopropylcarbonyl, cyclopentylcarbonyl, cyclohexylcarbonyl, and

cycloheptylcarbonyl.
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The term "hal oal kyl" as used herein neans at | east one
hal ogen, as defined herein, appended to the parent
womlogosdoas noi ety through an al kyl group, as dedT/08106/036422
herein. Representative exanples of hal oal kyl I ncl ude,
P tévhe “dialkylaminbeds used ABeeih oneanst twd independentaitd@roups,
trifluoronethy|, peptafluqroeth and. 2: ch] or 0- 3-
as defined;etsa appenaed BheRerdgrrientiet ritanhUdE pltiogen atom.
V& £ Ak AERHFineludeo BubsRIMGH IinitadCiol, ©
Repres'g%f\gaﬁtb% ?%ag{]s%%n&t aiI n )gt | east one heteroatom Exanples
dimethpiandnondiethyldraine; ethytmethykarainos gnd SxbAREEYI3BIG: oar v

oups fugt her fine Non- 30 aromatic

ﬁé?ég%sﬁq’%@r é‘F‘é’Sﬁa _eéc?lgﬂ:g?ffﬁso%d i c groups that

FTABUAHA "MlioloBAsT" ANesdirherefraineansext deget esedluoro group, as

non-aronati c héterocyclic groups or, naop-aronati
definechbermsincaenendestte thaperit raelerues %Pkyvsﬂrqll&?‘e%éw group, as

: ngs._ar : ; imi

define; pifHin 3 SR 0B e8RS £ THoroaliyt Inglude, but are not imited
to, fluckdrhatg, diflgaohesthill tifluorsmelrtyt peatafieirgethyl, ehd Z22e of

. het erocyclic rings that contain a bival ent nitrogen
trifluoregtdifl- havi ng a free site for attachment, the

EeAfLbRodikdg E%JSEB HePBIRGRESSs hPlcbBEomafiesio group, as

nmol"ecul ar norety"t a nitrogen atom Additionally,
defined herdiat appeydddio thayparentmeleentar agoiehitheprghsan sikexy group,

oscors g, OSSR TP B B ot v o

limited! thﬁiE?SRﬁﬁ&hbx shheshaibtheamimiudresethoxyx peetafluoroethoxy,
suf tur, or a Yautorrer_ t hereof Such rings can be
heptaftamopropylaxyo andi2c3,etriduereethgyher descri bed herei n.

t Ml rig t I I
Sl Soryg "8 135 SERIR TG QRSO BRI 2 oL
afife ffi it or ‘halogent ag sedHereinghoans B 2 lar F.
nitrogen | oatom The terns "nnonocyclic .
HEnestagen Shalomlkonys.asgsesl RRERIUSANA Gt (L Py MRloRpn, agglefined
neroi 3RPRRFALS 1 Bl e B R
hereirs eReptea@ntatives aamplge of haloptieny includell fuiare ppt imited to, 2-

tautonmer thereof. Exa 'Iesﬂof sg%:h rings include, but
fluorogihexyotrifiLpraRmetnoxy, and PeRgIHRLEE9Yone 15 carbon is

;fl% AR A IbRIKER 28 RedPHERThe RS at ledBt 08 hblvges, bk defined

ons are arranged in a suitable manner to provide an _
hereirglappehdedrionige parerd molegulanencisty thigygbanlkylarers, andefined
.the ring are replaced wt .
nerei oot SRR HbbRadOf e SuBspohanaged)
chlorcﬁnéﬂ'flfll,@ﬂ@&ro%%ﬂrtﬂﬂ@éﬁoﬁ\é‘thﬂgp@ﬁl@ﬂabmeﬂmﬁ , 4red Raihiorof3-
the ri'ng carbon atons are replaced by nitrogen atons,
fluoropembAd.nenber ed rings contai ning a 20sul fur, oxygen, or
nitrqQgen, n the ri,ng. five- i hAl i
obedaR Pttt o 4o HePETefs o R enatient AR drematic

cycliccg?}BhBis, B AcGHRaif et skt @hehdténoatand Exaenples bharematic
nitrogen atons. Represent aLi ve exa

| f 5
heter6cymiesh areadfonexamples PRiaroay. gq%aslﬁfe,ungéf 8&fined bflow. Non-

arom%ﬁgbtﬁfeggéﬁj?% UFe hon ﬁrﬂgﬁ@ Egél'rc Q/r??ﬁ@%?étﬁontain at least one

oxazol pyrazin pyrazol yl, )
heterBYfdritadtdimblesf modiargmatipyreterodyalic gropps pohgh-aromatic

tetrazolyl, thiadiazolyl, hi adi.azol onyl_,

heterpRyeles ae flar deiRaaPSIN -y F,Féwsm'ﬁzrmgén% pconnected fo the
oxadi azi nonyl, thiazolyl, thienyl, triazinyl,
triazolyl, triazolyl, pyrid@ginonyl, pyridonyl, and
pyrim di nonyl . The term "bicyclic heteroaryl™ or
"8- to 12- menbered bicyclic heteroaryl ring", as used
herein, refers to an 8-, 9-, 10-, 11-, or 12-nenbered
bicyclic aromatic ring containing at |east 3 double
bonds, and wherein the atons of the ring include one
or 30 nore heteroatons i ndependently selected from
oxygen, sulfur, and nitrogen. Representative exanples

o, o
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WD 2007/ 038074PCT/ US2006/ 036422 benzoi sot hi azol yl ,
benzoi soxazol yl, quinolinyl, isoquinolinyl,
wa@ionazsold nyl , qui noxal i nyl, phthal azi nyl, ptep@miusaobe/036422
purinyl, naphthyrldlnyl C|nnoI|nyI thleno[2 3-
parent @lﬂalmlﬂarz rlodety through a carbon atom, or alternatlvely in the case of

di h b b d
heterog,g:,?lp (5||n5%3£1 2t cant %@\[a Lh@{ fﬂi ggfcgzge%g%}gﬁbﬁé\n%{b tahﬁ’é‘@ site for
attachr? g@ﬁé H@ter%ﬁélIEQ'[ngTMWQ))éCddrﬁ\e@fedJHoCtM@paienmxbldwlar moiety

tuted wth hyd en, or optionally substt é}‘q
thoughva nirogea aiomohddisabely, hﬁeh@@f@(?w%ﬁfe'ﬁ@é{rhq presenkas tajitomers.

é,rhﬁg]QaCYb9 ero%ryﬁ‘oé§ é@%}é‘g@%m @é@ﬁélaﬁ%ﬂﬂ@ MR ¥entaining

one or@h&%@céf&&ﬁﬁs mdébe’rhderﬁlvlsyelezmd)fmm nltralgb;nl sxydemnpr sulfur, or
al kynyl, am do, car boxgg cyano, cI 0
I

a tautcfm@rdhgggquo)@pchf Hrgf Fan n@;g]qggg@p 1;]@%%(1{%‘7 further gggﬁrlbed

hereln %}gﬁér}gr}}’r& é@@gfﬁ@%ﬁ@?‘é&lﬁﬁbﬁcu%%meg or to La, Laa,

or L3b,(vﬂucbbm e L, M R 4R Gof(eRiaEprmitar(be fhapuigh I@eQaan@lapy pitrogen
or 5- or 6-nenbered heteroaryl rings are substituted
atom.with 0, 1, 2, 3, 4, or 5 substituents. Bicyclic

n P bé& eh!eﬁeiérwr I
?ﬁ]egl;eﬂ@% 1 oc?lcltléu ?(—ét%?oéf?n’%g @-‘iorthmégh 4r ryl nng as

used loared, sefesto Buehﬁﬂnembﬁéﬁdo&mat@rfm%c%ftammg E)f%??érﬂr 4
heterd#c\éﬁgéﬁcgqpﬁqd%nﬂgtsge&i%g ro@sm r géﬁ'@{ enigd Qﬁfdrebf@ tautomer

nobn- ar ona

thered?e'E@(bﬁWé?é of sudPringsthdeiegbot areefietrlinhitedatod a ring wherem one

nber ed nonocyclic or bic I|c i ng contalnlﬁﬁ di
carboh me&plaxmi Wib @na® e Talops PN reg BAEBI: e FRjiged In a

v, R in
g s g 6 S
the rirltj &fc0@pMceaMyige dneadr Sutborand-one N atedn.f Sueh riegseaednclude,
have, zero or 8ne do nd. . Si x

but arﬁ:g}rzag@mt@drtpngywmgﬁ;@ fé@@ay gﬁugg erg%o%%ﬁ)éjr of the ring
carbogoﬁgﬁﬁ ma?)@‘f@?l‘ac%& %ﬁdﬂ%«?ﬁ@m eielrhBebei@Y ringy eoAkirtng a

e bonds. The non-aronatic
sulfurh@kwem;y)cInarcggemlpsthefrmghﬁve -mamibered rings eantainingcepregyto four

t hroug rbonaom r.a nitro
nltrogﬁa@tgmgnﬁpg %Vﬁ #pe Eng B%gm?%q/aﬁ g?(&é%r;[ ng tsulfur and one to
threetrﬂtﬁ%mé Ltofnd. oRgbrég%Hfaﬂﬁ/@réx@le@s ekenpl @narhbered heteroaryl

n-contai ni ng heterocycles include, but are
rings Wmie lbutiare dot imited écpgfugml lnmqud,, lﬁgxazqﬂl, }spgp%qul oxazolyl,

yrazmy %@‘Mﬁypﬂwpgr P}qv{ﬂhﬁ P% t¥11 ﬁérpcﬁgl' f’étF‘éQolyl thiadiazolyl,
thladEkB&SﬂF/PIﬂYéd%zmdnyl mdmo@m@ummmdyl daamaamyatthmmw

exanpl es of non-nitrogen conta E ? 8 C i .
thlenﬁetrwuwdrlagolyhémmaéyl mtdagfrpny igan &ynml inony

b o v

as usié@rhe’téméﬂecs tieae 8o ¢l 0s 1df, arti- mmimredrbltsmbgtalr@ma’@@ ring
V\/lthhdro Qr opt.iona sub ted

contagning at doultge b@gdg @qdo\g/%p ali@ermq w\%rud% one or

more%c%(tgxyaéimo R4S dentlg%\é‘%‘b’(é/d fr@H‘&@bg‘en le'ﬁﬂ’xhind nitrogen.

Xy, a
Repr@@@fﬂéﬂ@@@xéﬁmmmmmawl kiogg drgludejndolyl, benzothienyl,

ool Pl SNBSS STy

cycl oal kyl, fluoroal koxy, fornyl, hal oal koxy,
hal oal kyl , hal ogen, hydroxy hydroxyalkyl nmer capt o,
nitro, oxo, alkylthio, H% (NRARB)carbonyI,

- SO2N(R140) (Rub), and N(R|4a)802(Rua). 5Addi ti ona

exanpl es of heterocycles include, but are not |limted
to,
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i soi ndol i ne-1, 3-di one,
(2)-1H benzo[e] [ 1, 4] di azepi n-5(4H) - one,
w@ynrnssiane2, 4( 1H, 3H) - di one, benzo[ d] t hi azol - 26GHYSNRY36422
pyri di n-4(1H) - one, i m dazolidin-2-one,
benzmédi‘thiaffo@@ztsdrrzb(s'w)azoiye quinolingk sasubiatiny, epinazolinyl,

qumox}g@%&?;{%d; %%&Q (gterﬂlg)zab pglhgﬂ p%ﬁlﬁgyr@m cinnolinyl, thieno[2,3-
d]lmldagﬂﬁgéugrﬁ’w ; negomﬁ Mﬁ%iebﬁﬁ@-‘oﬁ Jﬂf%hﬁ? ﬁ?rrbblpqunndnnyle

rein, pende enf
mtmana@rmmpseo@/thehnwgtwmwww| MERERNSIIC @g iGdgay be

subshtpﬁﬁg \Mnl% hyﬁ R eezf gtr ﬁbtnonqlﬁ{(ﬁ@% @gec? gutﬁec}n%r &EMB“(ﬁ @ij ksttuents

hi en

mdepe%d'éhtl)‘? Qél‘e@fé&b’ﬂrom%éw radyRixyy blkeapid alkokyy arlkmeyaﬂyd)xy aHoxyalkyl,

alkoxytstioayt ei%%%ynagiaﬁﬁgwq%n% AsbnecapRne JiSHEHrony,
alkynyl %ﬁﬁhg OS] PQ%}? rcro}@ﬁ %Qal ngls ﬂQSlfdaﬂ&‘:on hRIriyn. haﬁt@élﬁdib@ﬁ d

rety through an al kyl group
haloalﬁ'ﬂ ﬂﬁbg@@dﬁmw mydlﬂawaﬂs_,énhataapm enrtmm& adifythno NRARG,

(NRARBX@fg%ylal; 4N I(%szgﬁﬁgyaéyﬁ)l}ﬁ&% (ﬁmﬁdhﬂ%ﬂt)cychc heteroaryl
or 5- ¢ iiq;n(;ntg%ergd %@%lﬁéﬁﬁhﬂéb aré”shwﬁﬁeﬁéﬂﬁm&i’m' 1,2,8-4,0r5

roxypenty

- 4- hydr oxy hcs %I 20The
substifuznis.’ BmclwlyeHmergbon&gt %mﬁmbﬁfgd@l@/ chetsroapmings are
whi ch

substit@g@wl r Otﬁ%, %ngygyﬁ’ﬂre{% %5% %{g)g@gferngs:t H ﬂéjr8§hﬂ gpcgtﬁas of the

presem/lﬂ{/&’f‘t Pl et ;b:fé%eﬂf Qymtom@ksude but are not limted
0, Ohoxyrret , . benzyl oxymet hyl , "
Zrhmtmmsy@phtﬁmnﬁtmete@cychc ring™ and "non-aromatic heterocycle", as

used éel‘flrt e léq?] 'ralé%/ &éel%wg%f lmor#bg:gg‘ﬁ or %lﬁgﬁhﬁmg? EBhtBIing at
least bn® YhtlrstedRiafydis btoth, ahd blsb;dodlta)hlagwrm two, thiee rfgaqué five
acetal , acetoni de benz | de% acet al cI i ?

hetereatpmssndepenisny éron& gr@uegpp pgg ngtﬁcepe% oxygen,
and sgﬁ% A Iﬁé%tgogﬂpﬁbﬁﬁ'aem‘éﬁ@d(ﬁngé %@%dﬁé&&b%ﬂ@ﬁe&?}@ble bond. Six-

FoXy groups by reaction of
memis&rsEaivge hhphavees, e, be iy doukle handsp S@ven-angaght-

memisgeglringsIak halye Epro e, ivaser (irsh SoudF LErDS " JifedirfEromatic
heteré{:y&% E}ql@'ﬁl Hinb ihfdrition caif bd HitadHed thrdudt aickrisdreatoon or a

| oroformat e, CH212, or a di hal oboronate
nitrogest atom. f Die a&ambmaﬁmtheterQGWB igelREernay ez pIesephindautomeric

form tbrg:qeg{ﬁhq)gﬁwfqﬁ\%g%{a{r%&)lgéle etefagqg@% a gq?eteroca/cles mclude but are

A protect
not |I|91r t8H Qo aédz%g)aﬁ?b’ az¥fy 13\90&&9@!&@/7@6&#:&‘32ﬁ%pﬁﬂﬁ%a)lperazmyl

nto a hy dro gro b
p:peraimnsppwrcblldhwd mcrml@yhx yﬁiéoixlﬁupa;p yde éfe‘é?uﬁw é&‘idd and

thlomﬁggﬁgl r&ll %{3 ent%tﬁ\feu%fa{rﬁ[ﬂeb'@f A8n- rﬁ\?oggéﬁ) EoRdirhey ﬁbﬁ-aromatlc

€ term " mer as used
hetefd@y8b8 inBhads but-aféinot mfted to, dioxanyl, dlthlanyl tetrahydrofuryl,

dihydropyranyi, tetrahydropyranyl, and [1,3]dioxolanyl .

The non-aromatic heterocycles of the invention substituted with hydrogen, or
optionally substituted with 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9 substituents independently
selected from acyl, acyloxy, alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl,

-11-
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5The term " (NRARB) al kyl " as used herein nmeans an

- NRARB group, as defined herein, appended to the
w@aenssomd| ecul ar noi ety through an al kyl grouRCT/8S2006/036422

defined herein. RA and RB are independently sel ected

alkoxyddrl@(ﬂhﬁydlkegﬁmm@lé{iydxysatfquflyl aliyl, eﬁdylo;alrboraﬁmlkydsubjdnyl
alkyny|aRBIdR G b, CHaRD, TS HR HHSRRAROT Ty Rattafond.

haloal@h%@g%m%?ﬁ@%h %%I Y%I hgérfgél;t@tﬁghh?d gxa alkylthio, NRaRe.
(NRARg)eardeNRSEBMEmb@hb) and tNERHSQ(R1ambans an NRARB

RoRbneb e ropleR e Raied BRI B Br Nt REEEG K.,
|somdohﬁ[e§’1 9 dlcﬁ?@r(ZWPitl?éhib‘fe]ﬁm]méﬂpl@%MHPéﬁB) p\arrbﬂmd-

are not imted to, am nocarbo

2 4(1H(3H>)t @@hanbﬁ'@aa{dlﬂmendﬂ(%aﬂm RyTidiRrHd &neonﬁ\dazohdmé one,
1H- m&e%ﬁk—@&h@h@%ﬁd %@ée ¥ J% rtg?r%ﬂxeﬂgﬁghfg@r&-gyﬂ)bﬁé”bnd 1H-

group,
benzo[@finfi@¢azdreq3HpobREN, appended to the parent nmol ecul ar

hr ough | f defined h
oy el oLl ¢ Sult oyl Grous sescelinpd el o

deﬁne{f’ Weﬁi\ﬁ n ed o.the 'Ba?@r? AﬁSIec@@r'ﬁﬁ’(ﬁéi vitArdtlgh an alkyl group, as

no su fonyl met hyl am no) sul fonyl
deﬂne&@n(eeémyIRmIrhyéraatlvmpwmptasycbf heterocyelealkyl include, but are not

limitedfoy égﬁ%%ﬁ&étﬁl legp}gp@@(eﬁﬁ'% feéﬂmmﬁﬁﬁ @Rflurt eIrgroulO

g@%%dh Fd& aBsB'séH?he@émlmeéﬁs detOpregrobgt ei n, and a
group-to i s appended an (R roupi" %s
dI'eh‘e fesoh deemyalkseb mrﬂmn@@gﬁﬁt@sgpne ydroxy group, as

definegéw Rllf"\ﬁ gﬁéédﬁ‘:\cﬂg} t@p?beh'g monébhlﬁrﬁor%ﬁf tHrbt‘I@ﬁ 8H 28l ghbup, as
defined P8 RRdmecBatENe exampadotieydzrbxyatied incladey(Riare Rob)imited

tt hed t t
to, hygomm@?hyhfzibgﬁrq&et%|2rmﬁ{ﬂvylg°rewﬁjgxﬁj5%§3md§e¥x%58y 2,3-

exa |ncI ude, but are not
d|hydrp?( ?@gﬁtag‘a(%%l\lhﬂ%r ni n%@ ul fonyl and
NF iy ed rnehgdirexty-prtténtingudrbopy meade Eheuhstituentivhiely prefgcts

hycroxyliorow AGINGE BE4eIGLIT Gions ducind SHETETR FIREAU PR
Examgfegud)f%y)dbé@ﬁ?@g%%tlﬁ’lg%r%%’inc@udé tHUR e nat mmt@@m nst

esi ra durin nt hetic

methoB@ﬁ?dtﬁﬂSBéAﬁﬂHNﬂS@m%Qaﬁeﬂmyp heorngtla. 2-|\|| trogen
rimefgeibpintie Mt bEP T anEReARERE, £9 PR Saiy) v

erre

trlmetﬂgfsﬂgg?ngﬂcﬁﬁ%ﬂwm@l .9 gi Eeﬁ I@Wﬂ Nieih;bmayetal acetonide

nzyl oxXycar bony

benzytideng|scetdl peydlic opﬁh@aﬁs@ens rrﬁla(pxyrwml@y@apyfdmarp%es and

tert-butyl I
oS0 S 0SS et oA
reactiBRLdt thé 'é:Hﬁfp‘buﬁd thgceondaing tlwhy@rogycgnwp bjthraebase, rayChlm

e i Pt oS 08 S
halld%jgﬂ%ygllgﬂnﬁ%%y 59’1 %ifkgfsggl?rglﬁa@%%ra%d‘éﬂk I@ﬂi@)\‘@'ﬁ)‘ﬁﬂ@te faM,1,, ora

y rid
dihaldsbroyhte6&te),36r emrdplerwlth aetlyylioditis, bbozyle&dldpl triefhylsilyltriflate,
represent ed by hal

acetyl chloride, benzylchlondé’ or dlmezhy?éargongc A protegt%g é\%up also may
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10al kyl chl orof ormate, or an al kyl sul fonyl hal i de, an

aryl sul fonyl hal i de, or halo- CON(al kyl)2, for exanple
w@emtgssod ori de, benzoyl chl ori de, benzyl br om dBGT/US2006/036422

benzyl oxycar bonyl chl ori de, fornylfluoride,

be appBREEY batd tacwwmm gqroup ey rpavtidrogf te empeynd that contains the

(tert-butyl -0-C=0) 2(? trl%{uoroacetl c anhydrl de, and
hydroXVlQWWMWrﬁﬁ'%?PglﬂncﬁWﬁ@ce e term"oxo" as used herein

iﬁ@g%ﬁ“%mo‘lég%ﬂﬁ@d ﬁéreWHéﬁﬁé'a -@E&ENISpdrb@s.ei n neans
used herein, the term
Thsttagninetréapataspass bsremcnn@msca r%l@@r%ﬁpounds t hat

Rhterm (TR Rl E Rl Rl oftar ol SRRt ChR0as dofined

hereln otheWarés molereks encleyrthedugh an aikgr g®up, as defined
nists are conpounds that not only gr eve rec

heremaﬁpj arzd Rgrarbyndgpergenty §9Ile§ted2f@5g@\dwd§ gen, Wlagc cycfoalkyl
and foge)?lt jﬁ%@,re’serq%tuvg gggmgﬂ% (ﬂ’ Q\RAh )5‘2(2! ifciide! BGEEeHot limited to,

term "radi ol abel "
2- (meth?fa‘?rﬁlﬁo)éihﬁ quhﬂanﬁnds)bﬂwl re¢amirmeinyl, @i ch at
| east one of the atoms is a radioactive atom or
(ethylm@my@aampwhvlsa%ﬁée IW"lerel n the radi oactive atom or

rﬁ%%@ ZH% exan‘[}w al p aaggitﬁ|r]g?ég?%ﬁ -RRERPGFdUD, as

bet a
definefafarbiel, @ppendedosiherparent Ertegplarsmeitiythseegh a carbonyl group,

as def{rtaqgjl ﬁé"r‘éﬁﬁ Vﬁggt@%gfj&a@{]/g%%ﬁiqéﬁtof @gﬁ;\@@gﬁ Bcﬂi:){ ﬁﬁ}%o% bathare not
I|m|teocf?3méargﬂgéal%ﬁn$llhGné{h\yﬁi?ﬁlhgybarmogmm%tMamm )éarsenyli on

ve the formul a Z'kas described in the 30
(ethyllﬁemmmlrm‘)carbenylnaéﬁtthQ) e.ln conpounds of fornula (1),

WF‘?&(% (I\f_RpII@B @?‘2? %lus@g' I‘Beor% in l"ne\%ﬁs% REIRLGroup! s
defme%qugr/eﬂ?’%(%éﬁﬁgﬂ E@ﬂ@@ér@ﬁﬁ#ﬂecular motate trobugll asmdforg! group,
as dem%hgpeﬁggﬁgpxésoélgayt:ygé)ém@%h¥zw%6%)aqua‘9¥yl indd ge OB(IYt’are not

imicdHTRERRHRON) GRS o e Ay g

b
(ethylmcidamiye)safdig! | fI uor oal koxy, haI oal koxy Acar %Y
E%SZ&F@:"MELH?QS plr OX%Wédr oﬁ%@%@ amé @Poq.fﬁjattached
d
to the; B AldRt SE VRIS fukhELaRdndud Wamsh Rex grmwwdeﬁﬁe

he ot her
hereif anda rsPs gzt tedviigh Rlampermed an (yds)agedp a@ﬂﬁ{@ed herein.

hal ogen, al k y k
Repregaraé ﬂwmﬁhs&ﬁ Bl ARt PRRBIE Bl e iifiee,
wherein Rl4a and Rl14b are each
meth?lhdé}ﬁendentl ydro en, al kyl, or, 10cycl oald% (g\ts
niithe tarraf"eS@HN@Rmar)@?mbaﬁéQ@ﬁdd]erﬁanPan%QrN ¢ ) Group
en R _or lfonvl u
attacgeégg ﬁ&g{g@lﬁeﬁpp?ﬁe Ach pargafg ﬁgbé‘l{/ throH% the sulfonyl group.
Representative examples of SOzN(R14a)(R14b) mclude but are not ||mlted to
(dlmethylamlno)sulfonyl and N-cyclohexyl-N-methylsulfonyl.
The term "nitro" as used herein means a -NO2 group.
The term "nitrogen protecting group" as used herein means those groups

intended to protect a nitrogen atom against undesirable reactions during synthetic
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Preferably, Rl is -L2-R6 or -L33-R6a-L3b-Reb and R2 is
hydr ogen, cyano, hal ogen, al kyl, cycl oal kyl,
wo basonssabkyl , al koxy, al koxyal kyl, and fl uor oab&IK§2006/036422
Mor e preferably R is -1-2-R5. 15L2 is selected from
proced@ré?;o Nltrog@n préldeyihg meoupsforoprise c@bam@@mm@@g) N-benzyl

denvatwg@;@@(j meprc@rg/,agb@%NE’L e\rréd glt[)c&éﬁ% o)te%tmgﬁqroﬁgg ab? acetyl,
benzoyﬁgnrér%%/ﬁ H%E\%gl?g%%b%nylw | f@ﬁmﬂf Rghylalfeny e{blealoyly Oérés

ut are not limted to, fury
butoxytarbdaylaBdc), testdm;tylalcgttyl tiituarapestyl, @nd tg;gagla,ylmethyl (trityl).

N|trogei§yigqaoﬁ¢<g?/qugl%¥1b$rzq?’%%\ypewé¢ g o;?Wanar}P% %% azo%le\mlno groups

by reac?tﬂ'y%écﬂcﬁ‘ﬁ b ihat bbht@msathlerammb groupavitziodsd, such as
I azol onyl , oxadi azi nonyl ,

tnethylemna%,mm a reag;qﬁ(ﬂejﬁcteq frlpgk@p 9|kyi B@I,lcs%@ﬂ ﬂgy@rly late, a dialkyl
anhydt %q.,'{gl? %%/%mg;‘@’é% Fé(]ié%%ﬁﬂﬂ?éf bgedr?'z‘gﬁ*/%’énh ﬁﬁé%ﬂdyﬁ@ﬂ—@)zo a

diaryl &HyEeie! fb?r@mlmplé@lszrepmseh;dd b)béaTybO&ﬂG’l)z@z anycyl halide, an
ben20|soxazolyl

alkylclﬂ@fo.fmg’@ﬁtengq an a gpylh9[\|{de | soqr %Hyl%\'%? o haal Wyl
CON(@@Q} Y Ge%é?r%]& hyetyitiivtide, %e‘hﬁ@blbﬁhﬂrldet Beenabidndide,

benzylbx?caibbwlbbldmelez ﬁirb*]yﬁfh,;om‘pa; pherpisulionyighieride, pivaloylchloride,

(’cert—bﬂ%/r r oﬁgﬁ\s d)mnirgl quﬁg?z B ﬁ&rﬂ%ez aaﬁﬁ frnﬂh@%&lm%ﬁﬂf:bl@hﬁbﬁ !

pMLé %rhd‘o%" as%bﬂ%ér@h'me@hﬂ}ﬂﬂpt hi azol yl,
ropyridinyl, thionorpholinyl, dioxan I
drhehteamylsmfoeylr aBygedhersin memns a Sy za B3up-

%é?%%?) %é ﬁgﬁeﬁgaggta% %1%@6%;%9%3 ﬁfoed‘i@édri%@s

are>pyrazolyl,” pyrimdiny

compOidgTingt pRIent réékptor aitivition by reinddz recamjor, agmdst alone, such as
qU|noI|n |, wherein each ring i s substi.tuted

hlstanmneoandza GANURARSSSLO SINGMITES HBXY Ssr?@%f% |nverse

2007/ P . B2t
R
agonid, sutieae, h|sté}(m@é but-a&?sq inhBIINIRSiCas recentoTiartivitp?- -

0 Lo
pﬁ%ﬂ%gg?]e;gmb_ﬂ'@ ﬁegma r%%ﬁlglg?a\_ég%‘xﬁ g%a (CR@ eL{,I‘l'éjr of the mvekl;tlon in
Wthh%tqeg %r,% of tﬁ%eétbﬁg igahdaetie atono8 radioastiveoisbpel wherein

a Is a heterocycl e. 5Exanpl es of
the r@macﬁubé@t&atcarrmtppe@@oﬁtaneagaly.qmwt@gamnb@fasésf@r gngroetic

paﬂné&éﬁmfé*e%@tngplgﬁ% %HW&J%{%%?%%'&I{UC@%%IH ?Usﬂydns Examples of

such Pé(cflbé*?c toﬁiérlhﬁlu@bnﬁﬁb/ére Wﬂlhﬂﬂelddbﬂ% (tritiunT)o On)} c.dia, *°F,
ui nol1n More preferred heterocycles for R6a are

%g, 1 mmbf?ﬁl pyrimdinyl, pyrimdinonyl, pyridinyl,
pyridazinonyl, and quinolinyl wherei n each ring is
substituted with O, 1, or 2 substituents selected from

i@%@ﬁd@(dfth@dﬁ%ﬁtﬁimw A preferred aryl group at
Pr ef het |
EGomPeends oLie RV anGdt RNE nedorBR BB HerIRed e

are n I to furyl, imdazolyl, isoxazolyl,
Sum W&fﬂf@? Iin(ﬂaﬁ Oxazol yl, pyrazinyl, pyrazolyl,
thlc@Bﬁideids aifoinailayl), mpyro ori i Ryaferaby.rmiis 0,

L o aor s AR W 1 SiatadbRoboRy!
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15o0xadi azol yl, oxadi azol onyl, oxadi azi nonyl,

thiazolyl, thienyl, triazinyl, triazolyl, triazolyl,
w@yordssoraonyl , pyridonyl, pyrimdinonyl, indoPgi/1S2006/036422

benzot hi enyl , benzofuranyl i ndazol yl, benzi m dazol yl,

DRRZSTHY a’rﬁdJR\éhn abﬁmmﬁmd)fyfbrmblar(t)as sydhigerslagyl, acyloxy,

benzoi soxazol

alkeny b alkonycAkaANGYY, MSERVUR, IKSHY REPAEY RO Pes ny
alkoxyﬁﬂ og&yﬁé}(@aagﬁlg%ygglgrﬂlkyﬁllﬁﬂ?ﬂ afkyhyl, amldo <|:arboxy, cyano,

6l opyfimd
cycloalkyle laodalkaxyehalbatiyoxy, haloalkyi, mrgaloge@z bydﬁ:yqy, hydroxyalkyl,

mercapigy hiic RUIish i BnEeriNBARDEAHehRl, AR R

V, I ¥drmuth thiRg +L 4, &R d.Ahy-Repf Thglother
(NRMaRhAf?%M gf?ﬁg droy gtqr?gﬁgdrrgnpyra%yiﬁw Sta °

group [eipréi;ehteddnlya&y@r Ryjisr by p@e@my@@Ohb@l@@@eyalk& cyeloaligsh

ﬂuoro%ﬁl, l{ﬂ?(f{;% oi@ﬁ 6!?(])%8ykrol %am nélﬁ)&é@%{}ﬁqgﬂ%@%{b or
N(R1432$DE(‘R19L)”\QHM+em %w&m@mmamleacpymdepem;dnuamdrogen alkyl, or

. wh h

cycloaihyl Znemets PGRIELS I EYEBORR SRS AR Rty When R
d

or Re ARG PR i ag of §?mﬁf§ﬁ%?%“5“ﬁ%§l ) @ﬁ“kr%%@”"

PrreferEblyk Ry is fLtRE ona-l—lkgaa&aa-l-ab-ﬂﬁd; ahtl Rz is hydrogen, cyano,

IR (AT MR Pk (TN N S

ogi rEen R4 and R5 are each independently al kyl,
prefer?ﬁf& R r%Ekl)ﬂ hydr oxyal kyl , al koxyal k% or _cycl oal kyI
1erseseoeem&drrnarmndraoa@¢kyl®ear (FPkf SabPP2N{R ).

(R1a, {gfg?gzé P@%?Ljr 3}?@ 2;3&@? gk{fyh FQ15?)PgF5’vrel‘?éﬁ'3éBh}<¥2 is a bond.

Egﬂ{fﬁé\bﬁ} s a@ié’céﬂﬁ:ﬁ@ eEie&debe fof Béltahlé HEeromydiesdor Rs

ternatlve Saqtake?I
lncludeoget ar@rnovlmmtqm@ faryk, mjmza&yb dﬁogmly oxazoly
hed ,f
pyrazm Lg:%f%qw@é 'Wy%@ﬁll @g{@@o ﬁrdiﬁntéifé%w 'tﬁladlazolyl

non-aronati c

thmd@tél@nylﬁfﬁ'éﬂlbﬁﬁoﬁfll bﬂadiazolyabxadlazn@myls lmxadlazmcﬂ“tyl thingolyl,
nbodi nent wherein R4 and R5 are taken.to etde ? dolvl

thienyigiriaziay, thiazalylcirgelyLLaidarBoRyh Py PR dgPYgniditonyt, indolyl

benzORIET HERLbRIrAAYIIhdB2YN N ehBfnibiaz oy, Bénz@ﬂhlaﬁdiﬁ) bérfkoxazolyl,
benzoisothiazolyl, benzoisoxazolyl, quinolinyl, isoquinolinyl, quinazolinyl,
quinoxalinyl, phthalazinyl, pteridinyl, purinyl, naphthyridinyl, cinnolinyl, thieno[2,3-
d]imidazole, 1,5-dihydro-benzo[b][1 Aldiazepin-2-on-yl, pyrrolopyrimidinyl, azepanyl,
azetidinyl, aziridinyl, azocanyl, morpholinyl, piperazinyl, piperidinyl, pyrrolidinyl,
pyrrolinyl, dihydrothiazolyl, dihydropyridinyl, thiomorpholinyl, dioxanyl, dithianyl,
tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl, and [1,3]dioxolanyl.

Preferred heterocycles for Re are pyrazolyl, pyrimidinyl, pyrimidinonyl,
pyridinyl, pyridazinonyl, and quinolinyl, wherein each ring is substituted with 0, 1, or 2
substituents selected from methoxy and methyl.
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(c) AL is 0, S, -N(R0)-, or C 1502 is -N(R20)- or C
@B is Nor C R20 is selected fromthe group

w@onsosdryng of hydrogen, al kyl and al kyI car bOﬂWT/USZD06/036422
and p2 are each independentl

ugg argBl.sx@e eant infpandeatlyise Yﬁ?&%ﬁﬁﬂbﬁtbp?d 0;01 a”iy}e@

-C(= 0)20 ’/%M%@%f Mé%% _4%@“%%2 rgllt(ﬁy%ac(ﬁj carrgj \rf@Rw)—
Pref<=f!‘£119|¥1 L%rlé gﬂ:;dﬂgqg_st, %thhb&ﬁr'ezerte&ﬁtome b Hopdt ogen, or with
ubst |
Beaatareabanyi SOWP Ao GHPCONETN RERTETadtony & heteiodycle.
Exampiééjcg)ir &lﬁ%\é‘ﬁé&f{%@fé&’%f"ﬁ&kncl{déﬁ%@ @Hfﬁbt lirfAEd eRblglzinyl,

uor o koxyal
pyraZON| Wmialzmkwnﬂmlybaiyklmldlnahqbyrrmimmd(amyl pyrigpayln

G, DAL ST PRI bl PGl e o

Rsa area{agﬁé&ﬁ@‘ %ﬁlﬂ)ﬂldmx{ Krlm?dlﬁf)ﬁfll 99rl<§1h9|u ??rlcﬂ@z‘ln(ﬁmﬂ narﬁwquimehnyl
5 have for mul

wherenpaaaahmngams;absmmt@chwuthw ar @reaﬁ@ﬁtlwg@ ﬁ@lecwdtffpmﬁee’thoxy

nitrogen atomto which each is attached to form
and mgthy [)anyl azetidinyl, aziridinyl, azocanyl,

rﬁpgs.@wré@w gﬂbLHfétaRgbﬁsloyaﬂaﬁph@th mrewrablpymgbasuajmmmcycle
yrrolinyl, hexahydr opyrr.ol o[ 3,4-b ¥ %
Exammﬁ%p’éswtm hetﬁr@%: ¢sT0f [Reviting! u@%ob%atrﬁlw Ly ejto fury,
b
mise RO A SROR Rl SRR ke,
pyndm@f ptylmmlﬁmyl;rpyaowa)te’aamlpi preadidizoly], tbl@dletzlolcmyhéhladlazmonyl

oxadlazo uor Opl%gqrqy :(ﬁédla{zﬁnﬂgﬁ%ﬁ Bﬁ thﬁqygltﬂgzpylnw%qyl
trlazo|§'I2§‘§/?déz"_?ﬁ'§‘ﬁfy@§?wbh9i HRAdinbAR, infdoBi Sb&riZotiiehyiNBeRZofuranyl,
indazolyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, benzoisothiazolyl,
benzoisoxazolyl, quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, phthalazinyl,
pteridinyl, purinyl, naphthyridinyl, cinnolinyl, thieno[2,3-d]imidazole,
pyrrolopyrimidinyl, azepanyl, azetidinyl, aziridinyl, azocanyl, morpholinyl, piperazinyl,
piperidinyl, pyrrolidinyl, pyrrolinyl, dihydrothiazolyl, dihydropyridinyl, thiomorpholinyl,
dioxanyl, dithianyl, tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl, and
[1,3]dioxolanyl. More preferred heterocycles for Rey are pyrazinyl, pyrazolyl,
pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, pyridazinonyl, pyridonyl, pyrimidinonyl,
pyrrolidinyl, pyrrolinyl and quionolyl, wherein each ring is substituted with 0, 1, or 2
substituents selected from methoxy and methyi.

Ra, and Ry, are each independently hydrogen, cyano, halogen, alkyl,
cycloalkyl, fluoroalkyl, alkoxy, alkoxyalkyl, fluoroaikoxy, alkylthio, -SO2N(R14a)(R14b),
or -N(R142)SO2(R1ap). Rsa and Rss are both preferred to be hydrogen.

In one embodiment, R4 and Rs are each independently alkyl, fluoroalkyl,
hydroxyalkyl, alkoxyalkyl, or cycloalkyl. In this embodiment, R4 and Rs are preferably
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(d) @ is -N(R20)- ; 20 wherein gl, g2, g3, and g4 are
each 1; and R20 is hydrogen or al kyl. In another

wenbodssent gl is 0, g2 is 2 and g3 and c4 ar ep€EUSR006/036422
Anot her enbodi ment of the invention is conpounds of

alkyl or@@ré%dlwlaarﬁd hore B&&ldﬁlbﬂ?&lmethyl )ethyl, pragybrasidhhysiroxyetbyl.

and re as descrlbed for conpounds of
Groupsfsglaeied for Re 2pd Rmn?ﬁ@n%trﬁ)%m "Rl isR2 is

Sy, O TR B e gl i

each |stai1w1eelrfofmra“mm-ammah®rmg4 g hei nay-argmatifofing form can be any

enbodi nent, RL is dr og
nitrogo RGBS BRRE AR FE Ao ot A aTiinaly finde pufstie for
the emBBleﬁ‘érﬂ'Wﬁ J‘élrf Rnﬁndml’@%kmth@m fofmtahiing imclrtte, buit are
conpounds t eforrmlapll) Rsa 5(111) wherein
not IlmF&.ﬂ.d tmormmmmmorlngmha\an@t% QUFBIIa% descri bed for
conmpounds of fornula (1). In one enbodinent, Rl is
-L2-R6, R2 is hydrogen, R33 and R312 are bot h
hydr ogen, and R4 and R5 takeng ogether forma

non-aromatic ring. In enbodi ment, Rl is
hydrogen, R2 is -1.2-R§, R3 nd R32 are both
hydr ogen, and R4 and 2

(a) :
q )q2
Q2 ()5 N—%
( q )q3
(b) ; and

Qqis O, S, -N(Rxo)-, or C;

Q, is =N(Rgo)- or C;

Qs is N or C;

Ry is selected from the group consisting of hydrogen, alkyl and alkylcarbonyl;
p1 and p2 are each independently 1, 2 or 3; -

q1, 92, 93, g4, and g5 are each independently 0, 1, or 2; and

r1, 12 and r3 are each independently 1 or 2;

-17-
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totogether forma non-aromatic ring. Suitable groups

for each position in conpounds of forrmula (1), for
wexmmpssey4 R2, R3a, R36, R4, and R5, and the i nPEQES2006/036422

represented by m in all enbodi nents, each can be

Whteimeaer carvapetuteint the rofg isutbistituied m@ hydregersror with O,

1, or 2 Filgskeias igdenpracig sesahga S 800 b e Rod
conastWﬁir&y IRiord. 28Ry I VRgdrekalkd, ﬂﬁor@aﬂgﬁ i dyemallgt, dyanand

het ef'ocycl e, can be 1ncorporated into compounds .
ﬂuoroatwoxj/,omlkukyallgyl) akkpxyy, fuopealkexy, d@laplieylpamd rNdrest) tféan), Wherein

e RS b R SULOEHEIR PSP R

hydrog@ﬁealkgrogﬁurmk\}lcmahﬁnpI ated as part of the |nvent| on
i ncl udes, but” is not 20limted to, conpounds

Peefetred groyps/errferning the ring of Reand Rshave(ibe f%rrryl%éﬁwoor (b).

More p_a%(CHI%J a\f%%bé“?d R;%%%FH Jgg’eth_e&?%%@)%@?n gtrom to which each

is attacH&(dFlefb)rT ambﬁfaayln aEém:Bnleézibdmgh dazf@d:ﬁny;lr mlmolinyl, pipderazinyl,
reviously defin unds o r a (1): ,and.
piperidRy L R AU GTENVRBd RmBaY doRy Mot dp el v each
group i‘%fst'%ﬁt é # | @MY igrel é{ﬂ)%ﬁtue?\‘t% sél%c{&{fr&ﬂél@ltl%rbﬁyalkyl
npoun of fornmula ( wherein mis O, s a
hydroxlyZﬂm&*oaantrbfhubroaH@l R6 | s het erocycl e. Anot her speC| f| c

SRR P SRS B, B RELA Rppingriane.

4- hydrbig(plgé'ﬁﬂlﬁénZ%étﬁ%%ipdé%}lﬂoe? (aRmhylpgrron@h&yingrwd (2S)-

methpr@(rocN pRIMG) -, -N(RL43)C(0)-, or -19- WO

éga#fgé%gzégg g?%gﬁ'{rl)ér)g[& gﬁsl yN( (?éfsl) nedwpg eicgrrpRéﬁﬁds

of formula (1); R6 i cIe and R4 and R5 are

tic ring of the
structure (a), (b) Q?-or (F)., pr Vi ously descri bed
for R4 and R5. Anoth peeif)
contenpl ated as part oqf the invention includes, 5 but
is not limted to, conpounds of formula (I) wherein m
is 0, L2 is a bond, R6 ig) heterocycle, and R4 and RS
are taken together to forma non-aromatic ring of the
structure (a), (b), or (c), as previously described
for R4 and R5.
Q2 is =N(Rzo)- ;

wherein g1, 02, gs, and qq are each 1; and Rgo is hydrogen or alkyl. In another
embodiment q, is 0, gz is 2 and g; and g4 are each 1.
Another embodiment of the invention is compounds of the formula (I1):

._<>%

(i)
wherein R4, Rz, Raa, Rab, Rs, and Rs are as described for compounds of formula (1).

In one embodiment, R, is —L»-Rs, Rz is hydrogen, R, and Ry, are both hydrogen,

-18-



10

15

20

25

Anot her specific embodi nent contenplated as pad of the
i nvention includes, but is not limted to, conpounds
w®@oofossotd a (1) wherein mis O, L is a bond, R&CT/ES06/036422
heterocycl e, and R4 and R5 are taken toget her to form
and Ry&anddRs @kemddgether figroé nbhearsmahlctrmge Iaagnothiey) embediment, R+

I d
s hydragRsh e oiie: Rea Pl i hawom ansh R I EREh
togethdrdbRtathdr-aroMiabctifig. K1 or is L2R6, L2 is a bond,
a structure of forrrula 15 wherein R16

e)
Andthm mdmhmanteoﬁ thedpeention lﬁﬁoﬁm%@ﬁéw(fﬂﬂ%fﬁrﬁv&ﬁ‘ dYeén,
al kyl, hal oal kyl, cycl oal kyl, tg(gxyal kyl, aryl, and
heteroaryl or 6 and R17 taken ther with the

carbon atomto whis l(]ea i S/ lTforma 3- to
7- menbered ring;
~ot her vari abl es'%re as defln f

05, or 6; and all

ddzpounds of

formula (1). Speci fic enbofizgents contenpl at ed

as part of the inventioniipl so i nclude, but are not

limted to, conmpounds of fornmula ( IT) as defined, for
whereiaXRyRoeRaa, R3b, R4, and Rs are as descrlbed or compounds of formula (1).

In one e@}qdrlmgf\ﬁ I%(Ig ? i%n%é%bg%{ % Nard H gyecb%%%}ég&

and Rﬁa‘ﬂd Rrg%al{%n(t%gétr@rrf@ﬁh Iamcwawodmr&nryg,) raf@thbf @Mbodimentt, R+
yrrOlidin-| - clobutyl | -1, 3-benzot hi azpol e;:
is hyd r'than,sRﬁ Wieﬁdl%tﬂ@épﬁrB@%‘ Aydtogen, and RyaqrskiRs takes

togetne e 4 BobABTRIRIRYF | nvdi ne 5.y 1) - 2 (51 (2R - 2- et hyl p

)_ﬁu; tﬁgleggr@gibs f@%?édgs%gflg@mtw?dmlﬁzplqummrmumz@) , dor exarr_wple,
R1, RayRaelRass ‘yfmg R@_angeth%%/tﬁgglééegqrésér%@é b@crxcln aqueﬁ'/\% dlmeDnts,
each 4 & @&eﬁf Aé%ﬂgé@éﬁéht?;/ HhLibtituBohé ARMther pBLimshe vF il
compound It is contemplated that a preferred group represented by one variable,
for example R1 is —L2Rs wherein L, is a defined for Ry and Rs is heterocycle, can be
incorporated into compounds of formula (1) with a preferred group for another
variable, for example wherein R4 and Rs is a group of formula (d) as previously
described from R4 and Rs.

One embodiment contemplated as part of the invention includes, but is not
limited to, compounds of formula (1) wherein mis O; L is a bond; L, is a bond, -O-,
alkylene, -C(=0)-, -S-, -S02N(R14a)-, “N(R142)SO2-, -C(O)N(R14a)-, =N(R14a)C(O)-, or
-N(R15)-, wherein R1s4a, R14b, and Ry5 are as previousiy defined for compounds of
formula (1); and Rs is heterocycle.

One embodiment contemplated as part of the invention includes, but is not
limited to, compounds of formula (1) wherein mis 0, L is a bond, L is a bond, and Re
is heterocycle.

Another specific embodiment contemplated as part of the invention includes,
but is not limited to, compounds of formula (1) wherein mis 0; L is a bond, -O-,
alkylene, -C(=0)-, -S-, -SO2N(R14a)-, “N(R142)SO2--, ~C(O)N(R14a)-, =N(R142)C(O)-, or
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1 , 3-benzot hi azol e;
S5Trans-2-{3-[(2R)-2-met hyl pyrrolidin-1-yl]cyclobutyl}-
wG2@ynssra- 3-y1l- 1, 3- benzot hi azol e; PCT/US2006/036422
Trans-3-(2-{3-[(2R) - 2-net hyl pyrrolidin-1-yl]cycl obutyl
—N(R15))L wheribRIZORM, 220 Ris aydgeipneViougy defined for compounds of

formula){lagﬁn?slbgtﬁ%g{?g%a% @r:ng ﬁ_ys e?I E@é@‘b{q(gieﬁ%%gqer h<ya oh-"
aroma T(f qﬁ@ of g{gﬁstﬁfﬁlﬁr@%% @) g C%)('é%yﬁr'é‘?iduglyméscy ibk8 Y6 RPEhY Rs.

zot hl azo enzonitril
}Rnather @p{aaﬂ[: epdodiment hgmqsmplaﬂedcampqrt ghibedneentign inckides,

put is oY Y18, cormaotndi ot REEH (MRG0 4y 2hosg Ro,
hetero?jc,hé/ | e Rgbhﬁ“ﬂ}, are tﬁkér?i(fdéﬂbéﬂtb]fbrrﬂ a rorbercreatic fiag of te

ns- 6- di met hyl pyridin 2-{3-[(2S) - 2- net hyl
structupq(a)o(b)dbhéci,-aS/PTQ)WSd))bGEWWbeﬁ %B]:%@rﬁ%o?gn(azgl e; i

L

but is rﬁtmmte@tb%mpbaw@w fotinud 81y Wheteif 3n g 2.9) +s23 ehtyRpia
rolidin-1-yl ] cl obuty 'P;%Q benzot hi azo

heteroqyaipeasl Rz 208 Ry are)iake sﬁ}h%ry forma rhorrame% Bgaf {1

structu%%é )Pé%‘? ?g@( %%&?@IO&I y%ﬁ"? fdé :Fﬁ a1ndyl cycl obutyl}-6
A:mthen ambedimeht bf Breforad aohipaiwids;are compounds of formula (1)

wherelfd peftnis e Fe s BEONyafd Re's s sumdipe b e ™'

(e)

wherein Rqs and Rq7 each are independently selected from hydrogen, alkyl, haloalkyl,
cycloalkyl, alkoxyalkyl, aryl, and heteroaryl; or Rig and Ryz taken together with the
carbon atom to Which each is attached form a 3- to 7-membered ring; vis 1, 2, 3, 4,
5, or 6; and all other variables are as defined for compounds of formula (1).

Specific embodiments contemplated as part of the invention also include, but
are not limited to, compounds of formula (1), as defined, for example:

Trans-2-{3-[(2R)-2-methylpyrrolidin-1-yl]cyclobutyl}-6-pyrimidin-5-yi-1,3-
benzothiazole;

Trans-6-(2,6-dimethylpyridin-3-yl}-2-{3-[(2R)-2-methylpyrrolidin-1-
yljcyclobutyl}-1,3-benzothiazole;

Trans-6-(2,4-dimethoxypyrimid in-5-y1)-2-{3-[(2R)-2-methylpyrrolidin-1-
yljcyclobutyl}-1,3-benzothiazole;

Trans-6-(2-methoxypyrimidin-5-yl)-2-{3-[(2 R)-2-methylpyrrolidin-1-
yllcyclobutyl}-1,3-benzothiazole;
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Cs-2-{3-[(25)-2-nmethyl pyrrolid in-1
-yl]cycl obutyl1-6-pyrimdin-5-yl1-1 , 3-
w@0benzotrhi azol e; PCT/US2006/036422
G s-6-(2, 4-di net hoxypyri m di n-5-y1)-2-{34(2S) - 2- net hyl
Pransa-{ 3H (@R)-2-yetioypy roddidiny-1} yiltyGlobatyheb-py ddiok-4-yl-1\8D
2'007I/ 038074PCT/ US2006/ 036422
benzotlipzolg: (2, 6- di met hyl pyri di n-3-y1) - 2-13-[(2S) - 2- et hyl py

|
Tl_r:aglr?; 5 E@Tﬁe_thﬁk)][%l@tr?g{%)y%ﬁ3 l[(—QRr)?% F{Féglﬁﬁbg\{r@llﬁﬂhﬂ ){I]cyclobutyl}

1,3-benjzothiazeleenzot hi azol - 6- yppyri da2| n- 3( 2H) - one;

ERIE Sy B gkt dichd 4SS BLN £ et Sy 5.1

benzoﬂbi@ﬁ@l@thl azol - 6- yI ) pyr| daZ| n- 3( 2H) - one;
Tr ans- 5- et (2-{3-[(2R) -2-neth rrolldln yll]
Jeansoin(3-4{3- {(f)ﬁ)i rr@élmﬂaynﬁolaizw ﬁlcypb%vfy X1:3nkerzpthiazol-6
qum&?rhone Trans-3-nethyl-1 -(2-{3-[(2R)-2-m

ylpyrrolldln 1 yI]cycIobutyl) -1, 3-

TmFﬁ-l()@-lﬁluaMﬂyﬂﬂﬂmeﬂ {BH @R {2 Aetioyipyrrolidin-1-yllcyclobutyl}-1,3-
2-(2-{3-[(2S)-2-nethyl pyrrolidin-1-yl]cyclobutyl
benzotlila;oleg benzot hi azol - 6- yl) pyridazi n- 3(2H) - one;

1] - 2 -
but% quI [{i@ﬂ) Zzh{béw{zlﬁl{ml@ -1 %Rﬂﬁ 1 @LI nbé**}ibtﬂ@ﬂﬁl]—@
yI)benZD@‘Itrlbns 5-m

fiepea e i G hieT M Fedh I cRpLBpTe gy il s-IRYsY

benzotﬂfa%@l%‘3 nmet hyl - 1- (2-{3-[(28) - 2 nmet hyI pyrrol idin-1-yl]c
clo utgll 1 ,3- benzothiazol - é % 2(1
ﬁarm-,@-( 4-dimethoxypyrimidin-5-yi)-2- {3 KZ s) methylpyrrohdln -1-

1-2-(3-pyrrolidin-1-ylcycl obutyl)-1
yI]cycIo(Béﬁ%lg nz o ﬁ%@b zgrey

IE@%QQ(&dlmthyxpymbmmswylgw{aql(%) -2 2néBylpyrotitingd -n- 1- |
enzot hi azol e;
CVCIQ?Lgyl.)Z"(%%SPE@PIQZPW-’l yl cycl obutyl)-6-pyrimdin-5-y1-1

,gs_eai(?t.gé%szgﬁynmld 59|)Szg ggsg‘gzu t g{ﬁ%ymd.@ 1-

yl]cycldj:&rlylg)n tB-benkethiazole;

Trans-6-(6-methoxypyridin-3-yl)-2-{3-[(2S }-2-methylpyrrolidin-1-yl]cyclobutyi}-
1,3-benzothiazole;

Trans-3-(2-{3-[(2S)-2-methylpyrrolidin-1 -yl]cglclobutyl}-1 ,3-benzothiazol-6-
yquinoline;

Cis-2-{3-[(2R)-2-methylpyrrolidin-1-yljcyclobutyl}-6-pyrimidin-5-yl-1,3-
benzothiazole;

Cis-6-(2,6-dimethyl pyridin-3-y1)-2-{3-[(2R)-2-methylpyrrolidin-1-yl]cyclobutyl}-
1,3-benzothiazole;

Cis-2-{3-[(2S)-2-methylpyrrolidin-1-yl]cyclobutyl}-6-pyrimidin-5-yI-1,3-
benzothlazole |

Cis-6-(2,4-dimethoxypyrimidin-5-yl)-2-{3- [(28) -2-methylpyrrolidin-1-
yllcyclobutyl}-1,3-benzothiazole;
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25Ci s- 2- (3-azepan- 1-yl cycl obutyl)-6-pyri mdin-5-y1-1
, 3- benzot hi azol e;
wE®7/83503¢ nor phol i n-4-yl cycl obutyl) - 6- pyri m di PeBuyhod036422
, 3-benzot hi azol e; G s-{(2S)-143-(6-pyrimdin-5-y1-1
C&-Mﬁ,ﬁedlmeihwbyﬂdlwa -gh)-CHEBBl2 $)- ]meeih@rlpydnqhdrzp'l -yl]cyclobutyl}-
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Ilmethanol ' Cis-((2S)-1-{346-(2-neth
13be'{¥>@yB9F‘Pﬁr di n-5-y1)-1 , 3-benzot hi azol - 2-

'?%\Hs' EEJ{QJ(P?R/)LQWQHQbyﬁblmlﬁ-‘lyﬂ‘&%ﬁclwﬂuw} -1,3-benzothiazol-6-

pyrldla)ZLrhé ejpyrrol o[ 3, 4-b] pyrrol 5(1

Tk GhIRS B IER P HdthbYirntd=riylioyclobuty-1,3-

benzot@aio%(y@p%ﬁ@éﬁn@(@ﬁ-bﬂéahydfOpyrf0| o[ 3, 4-b] pyrrol -5(1
cycl obut

ﬁearwo yRgtY d%ﬁ%@ﬁ)ﬂ@@hwem’awnézxslké/clobutyl} 1,3-
benzotﬂa%o?B%ﬁ’)g%éﬁ-Z(%%ﬂ%yl pi peridin-1-yl]cycl obutyll-6-py

enzot hi azol e;
5@musl-msmgr—mﬂgi{sm(m)-hsyrhethylbsrr()[ﬁd|pylr—ylﬂnyd:lob{5yl}/-1;3}, 3-b

benzot&nzo{ dwzeﬁlﬁ)ﬁctgb;aya] ani ne;

Tﬁﬁ%eﬁ Z(.Q_t{@' [fZS)- 2-¥néthgllﬁ¥ﬁbﬁmHI‘N¥I1c§}cRﬂ%thb rﬂ|3ilnb<ejr|lzr10tgla50| -6-

yI)pyrldaan@(\%d»l hlnazol 2-yOcycl obutyl ] pi perid in-4-

TR B5heB0BR iR R 2 mety Pyl Kot . y 1.
benzoﬂalaz%i Bgﬂ%@hﬁbﬂﬁm(ﬁm-one

Trans di met h ridin-3-y pi peri din-1-yl
Tyane B T (2o e e vy oidin 1-yiToyoIobuty - 1.5-

benzoFi%?y% p%r,lafg{ E%yggnz%glhlnago?/(le) 2- (3-pi peridin-1-yl cyc

Trram@?ﬁméﬂwymt@%m) -Pindethyfpyprd)idin- (-8 pigbebutdi-+1:3- yl ¢

%H 3- benzot hi azol e;
benzo %ﬁ%‘ﬁz PZ’I'Q@B PRfin- 1- yl cycl obut y1) - 1, 3- benzot hi az

‘&l? %’éf & rﬁWﬁ @as?i-123(33&%hdlr?ﬁeylcm&yl%‘llz?;-%%nﬁbﬂﬁ%zo@é :n-1

Cﬁsiﬁe@zmelhln@qqnlyﬂﬁ}ld&pﬁ-yld-ﬂz(%p)ﬁ(did)n-dfbéc:yclobutyl) 1,3-

6- met hy1-212- ( 3- pi peri di n-1-yl cycl obutyl)-1
benzo%a%i&ﬁzot hi azol - 6- yl ] pyri dazi n-3(2H) - one;

-E'fll%‘ %ﬁp@%ﬁﬁﬁ 1—}4%&6&%@ Efb"y'rl%ﬂm15-yl 1,3- benzothlazole

benZot hi azo -one;

mg@f&mhﬂxmﬂnwm &YIM@-Qngrldm_Ag-ﬂc_ygb@g WO ?3 3rid
benzo{hlazoleyI cyclobutyl)-1, 3-

Cis-2-(3-azepan-1-ylcyclobutyl)-6-pyrimidin-5-yi-1,3-benzothiazole;

Cis-2-(3-morpholin-4-ylcyclobutyl)-6-pyrimidin-5-yl-1,3-benzothiazole;

Cis-{(2S)-1-[3-(6-pyrimidin-5-yl-1 ,3-benzothiazol-2-y|)cy6lobutyl]pyrrolidin-2-
ylimethanol; ‘

Cis-((2S)-1-{3-[6-(2-methoxypyrimidin-5-yl)-1,3-benzothiazol-2-
yl]eyclobutyl}pyrrolidin-2-yl)methanol;

Cis-2-{3-[(3aR,6aR)-hexahydropyrrolo[3,4-b]pyrrol-5(1H)-yl]cyclobutyl}-6-
pyrimidin-5-yl-1,3-benzothiazole;
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benzot hi azol e;
Trans- N-i sopropyl - N-net hyl - NA3- (6-pyrimdin-5-y1-1
w0 2s0bessoot hi azol - 2- yOcycl obut yl ] anni ne; PCT/US2006/036422
Trans- N-i sopropyl - N-{346- ( 2- met hoxypyrim di n-5-y1)-1
Ci3-DEBEGuR, @a@) h&xal3@irbpymyalb[S-bipyrrditaitHivyl]ayciomey!}-6-(2-
Transﬁjz\klso I-N- aé{? - 6-met hoxypyridin-3-yl)-1
methoXyRy it ony an robutyl | - N-net hyl ami ne; WO

074
i anﬁa’i@ﬁﬂ%ﬁ%@#ﬁ?&%@?ﬁ@@%ﬁ%Sy?.wa'r'r?'%?yy'ﬂ T

benzotlelazolehl azol - 2 yl ] cycl obutyl | - N- net hyl am ne;

346 t i p- 3- - o t hi az
GIBeanbpU PN Te T - RaBrb s St kg haprir 2
y|)cyc|&'[ﬁ {é’imae§2 {3- Dsopr opyl (et hyDam no] cycl obutyl | -1, 3- b
enzot hi azol - 6- yppyridazi n-3(2H)-one; Trans-2-(2-{3
Sisp{ - iSpiPrpyrémishin ﬁasﬂw1n3rhe@y@mﬁﬁ9d—ml)cyclobutyllplperldm 4-

enzot hi azol - 6-y1)-6- nethyl pyridazi n-3(2H) - one;
yl}methﬁ?lgﬁ -(2-{3-[1isopropyl (nmet hypa m nol cycl obutyl11-1

ri@e{ﬂZ[Gtﬂﬁ-mﬂhtdﬁw-ﬁlyl-1$3 -btapothidnpl- ﬁwl)o@ciobua(llplpérmm;-
Tr ans- 1- (2- { 34i sopr opyl (met hyDam noi cycl obuty11-1
yitmethanobenzot hi azol - 6-y1)-5- net hyl pyri di n- 2( 1H) - one;

TF {320 islf%egﬁﬁﬁe '1dy|b Peidbut yig@l@(rﬂn#am-z%h-ﬂﬁs%hkmm&ole

nZbt hi 420 a ns-6-pyrimd
Trart‘s—@ 12,23—(11|mqjlyylppmdmd3-ylr)r-21(3yl11peydlho‘bubyibbytyl) -1,3-
b t FnZOthI azol e; 15Trans-6-(2,6-d 'nethyl pyrid
enzo hWZQGyl) 2-(3-pyrrol idin-1-y1 cyclobutyl y1 ,3-
W@éwsosl%e@ﬁ@ﬂhgxyﬁyrrcﬁnmylsi%(% mpémﬁylp%byabbdtivl) 13

benzotlbkna-z,@iﬂ),/h |-a-zol épyrro idin-1-ylcycl obutyl)
Trans-6-(2-methoxypyrimidin-5-y1)-2-(3-piperidin-1-ylcyclobutyl)-1,3-
benzothiazole;
Trans-2-[2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazol-6-yl]pyridazin-3(2H)-
one; '
Cis-2-[2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazol-6-yllpyridazin-3(2H)-one;
Trans-6-methyl-2-[2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazol-6-
yl]pyridazin-3(2H)-one;
Trans-3-methyl-1-[2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazol-6-yl}pyridin-
2(1H)-one;
Trans-6-(1-methyl-1H-pyrazol-4-yl)-2-(3-piperidin-1-ylcyclobutyl)-1,3-
benzothiazole;
Trans-N-isopropyl-N-methyl-N-[3-(6-pyrimidin-5-yl-1,3-benzothiazol-2-
yl)cyclobutyl]Jamine;
Trans-N-isopropyl-N-{3-[6-(2-methoxypyrimidin-5-yl)-1,3-benzothiazol-2-
ylleyclobutyl}-N-methylamine;
Trans-N-isopropyl-N-{3-[6-6-methoxypyridin-3-yl)-1,3-benzothiazol-2-
yllcyclobutyl}-N-methylamine;
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Trans-6-(2 ,4-d inmethoxypyrimid in-5-yl)-2-(3-pyrro
idin-1 -ylcyclobutyl)-1 20benzot hi azol e;

wa @374 6- met hoxypyrid in-3-yl)-2-(3-pyrrol PCI/US2006/036422
in-1-ylcyclob utyl)-1 3- benzothiazole; Tra

ﬂ%n% P{I-stﬁonM% [6-42imethoxypyridin-3-y1)-1,3-benzothiazol-2-

cl obut 1, 3-benzot hi azol - 6- Apyrl dazi n- 3( 2H) -
yl]CyC|ObHB’| -Memeth ¥%!T"Gerret hy1- 242- (3 pyrrol id in-1-ylcyclo

R Gl e b
isopropyBNeetoidminezol - 6- yl ] pyri d |n- 2(1 H)-one;

e T
Y')ny'd@*?rﬁ?’@gﬁ‘%f’ggml gl cycl obutyl)-6-pyrirn id in-5-yl-1

Tra11$s2 Q{a{lmpml(meihyl)amm@ﬂ%lﬂwml} 6-3phenzataiarokoyi)-6-
othvidridid g h| azol e; WD 2007/ 038074PCT/ 1152006/ 036422
e VH¥ rf ¥3)-2- (fluo romethyl)pyrrolidin-1

TP&%C#1{@@;34[.&épl@p?}(mdmwammmwclo3aum}qzm-hemhazol -6-yl)-3-
Tr ans- 5) yrimdin-5-yl
methylpwidier?t birihPBSoI - 2- yI ) cycl obut yl ] pyrrol i di n- 2-

?LHZ%)E 2 34{'{?0?@@“ eth}/lP]a 'nO cy Ilonb_ ?fl{)" 3-benzothiazol-6-yl)-5-

methylp;’&?]dﬁﬂmwmmaepl -2- yli cycl obutyl }pyrrol idin-2-yl)m
et han

Tr%n%?ﬁtas'ﬂe iginrty ey FioHEr -Ryrimidinsru bR SnACRap9e: i

1
$%1b1326¥)]5/ éﬁ ﬂlexagﬁgz(g rn?%@lg\ei ylA? ygiobyl/l ’r[yrl)ol1 _35?%%0’[91'353!8 0

Budryskp- (Bﬁsghme’thyipwl@mya-yl) -2-(3- pyrroh in-1-ylcyclobutyl)-1,3-
benzothiazole;

Trans-6-(2-methoxypyrimidin-5-y1)-2-(3-pyrrolidin-1-ylcyclobutyl)-1 13-
benzothiazole;

Trans-6-(2,4-dimethoxypyrimidin-5-yl)-2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-
benzothiazole;

Trans-6-(6-methoxypyridin-3-y1)-2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-
benzothiazole;

Trans-2-[2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-benzothiazol-6-yl]pyridazin-3(2H)-
one;

Trans-6-methyl-2-[2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-benzothiazol-6-
yllpyridazin-3(2H)-one;

Trans-5-methyl-1-[2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-benzothiazol-6-ylpyridin-
2(1H)-one;

Trans-3-methyl-1-[2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-benzothiazol-6-yl]pyridin-
2(1H)-one;

Trans-2-(3-azepan- 1-y|cyclobuty|) -6-pyrimidin-5-yl-1,3-benzothiazole;

Trans-2-(3-morpholm-4-ylcyclobutyl)-6-pyr|m|d|n-5-yl—1 ,3-benzothiazole;
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101 , 3- benzot hi azol e;
Trans-213-(4-fl uoropi peridi n-1-yOcycl obutyl]-6-pyrimd
WO 2003/038b74L , 3- benzot hi azol e; PCT/US2006/036422

Trans- 243- (4-f1 uor opi peridin-1-yl)cyclobutyl]-6-(2-net
TP AR - Glprymelra LRI I BUIY-Bpyrridin. 6yl

6- (2, 6-di met hyl pyridi n-3-y1)-213-(4-fl uoropipe
1,3- be%gﬁ'ggér yOcycI obutyl]-1 ,3- benzothi azol e; Trans-

TE’GR)S*-KQS)-(IG[BF(XBprﬁmidn’n-5-yy1-&béﬁhﬁhlaabhﬂaayt)oyelébyiy)]pmd)Iwin-2-
bu ¥_I ] piperidin-3- ol; Tra ns-N-ethyl-Npro
yltmethano N- P-(6- pyrimidin-5-y1-1 , 3-benzothi azol -2- 20

t .4 earig. Lo
R R T i
y|]CyClQmJt¥dhmr§dlIEMMB)methanol

r ansg%ﬁééﬁ%qh& rfﬂz 1g- qeylgmclﬁvgﬂ pynmlg ny5’L 2/I P §nzot hi

benzo’tﬁ'rélz{)ﬁe46 (2- Met hoxy- pyr i m
I di n- -%1 - benzot hi azol - 2- A-cycl obutyl ynet h

25508y rmaqahydropyrrolo[?r,ﬂabilwt{rgt—@@ft wlwqbvb%ylbr@rpwmdw S-yl-

benzothlazol 2-yl]-cyclo butyll-nethylpro
13be}b€9tﬁ':§%§‘ Tr ans- Met hyl - { 3- [ 6- (| - met hyl -

Tiirdayd- 32[31(4%1C)p|bemntmyliﬁyﬂilotﬂﬂymb myiehidin-5-yl-1 3-
but yl | propyl - am ne;

benzotBigrelgis- 2- ( Et hyl - { 346- ( 2- net hoxy- pyri ni di n-5-y1) - benzo

ThyF o307 B A0H YA I 0T Re Moy pYhicin-&-y)-1.3-

benzothizenode;2- ({346- (2, 6-Di nmet hyl -pyrid i .

)[f' }%@%éz(ggje-aﬁétﬂy@yn&m% Y/ﬂ)]Z &y&l ﬁt?grto |per| ¥1ﬂ)c§<r:rlloBStyl]-1,3-
benzothiazole;

Trans- (3R)-1-[3-(6-pyrimidin-5-yl-1,3-benzothiazol-2-yl)cyclobutyl]piperidin-3-
ol;

Trans-N-ethyl-N-propyl-N-[3-(6-pyrimidin-5-yl-1,3-benzothiazol-2-
yhcyclobutyllamine;

Trané-Diethyl-[3-(6-pyrimidin-5-yl-benzothiazol-2-yl)-cyclobutyl]-amine;

Trans-Diethyl-{3-[6-(2-methoxy-pyrimidin-5-yl)-benzothiazol-2-yl]-cyclobutyl}-
amine; ‘ 4

Trans-{3-[6-(2-Methoxy-pyrimidin-5-yl)-benzothiazol-2-yl]-cyclobutyl}-methyl-
propyl-amine;

Trans-{3-[6-(2,6-Dimethyl-pyridin-3-yl)-benzothiazol-2-yl]-cyclobutyl}-methyl-
propyl-amine;

Trans-Methyl-{3-[6-(1-methyl-1H-pyrazol-4-yl)-benzothiazol-2-yl}-cyclobutyl}-
propyl-amine;

Trans-2-(Ethyl-{3-[6-(2-methoxy-pyrimidin-5-yl)-benzothiazol-2-yl}-cyclobutyl}-
amino)-ethanol; ‘
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6-Pyri mid in-5-y1-2-(3-pyrrolid in-I-ylnmethyl-cycl o
butyl)-benzothi azole; Tra ns-5-(2, 6- Diymst hyIy py?/i d

WOo12@7y3807L2- [ 3- (2- met hyl - Pyrrol id-y1)-cycl obut
benzot hi azol e; Trans-5-(2,4-Di net%oiy-éy ri wkU@O%mMZZ

Prappsyd) e, g_-mm@ﬁwyﬂﬁmm-gl)lfb@zomlazol H cyclobutyl} -ethyl-
~ cycl obuﬁzl | - benzot hi azol e; Trans-6-(1 - I\/Z%?],yl
amino)t¢tpgnelzol - 4-y1)-2-[3-(2-nethyl -Pyrr01 id i n- 1

@(yﬁ%z" gﬂéﬁgggﬂ?y éFP %@%ﬁ Il??g'hﬁ-c Iobutyl) benzothlazole

%/ )-cycl obutyl1l- E)
12@12513?1352,’5 B:mgtmyt pyr-ieﬁn?&tyl) -2H3H2emA rwi-@wohchnaﬂ -yl) cyclo utyl}-
azetid i n yl cycl obutyl) - 6- ( 2- net hox ri

benzothiagolei- 5-y1)- 1 , 3- benzot hi azol e; Trans- 2- (3- a)z/gl d i

Té%“es‘ C yﬁmé{m ritrielib: @lew(mwawylwmdmm-yl) 3-

nzo hlazo I"e;
cyclobiﬂ)@#ber&o(dﬁiaaaletl di n- 1- yI cycl obutyl)-6-(1-nmethyl-1H pyr

%‘Fﬁ%ézealfg‘ é}yééghpfr%ﬁ g’)—a%g%—gjzl-ineéh)( pyrrolidin-1-y) )-cyclobutyl]-

benzogléa?zdfns-% (g benzoth i azol e; et ho.xypyr| m di

ane i Eloro pam g abaneobuli-6J1 ety FEbEEBAyi)
vereob B35 T 3P ot e o Y1) (1ML ez

Trans-2-(3-azetidin-1-ylcyclobutyl)-6-(2- -methoxypyrimidin-5-yl)-1,3-
benzothiazole;

Trans-2-(3-azetidin-1 -ylcyclobutyl)-6-(2,6-dimethyl pyridin-3-yl)-1,3-
benzothiazole; |

Trans-2-(3-azetidin-1-ylcyclobuty!)-6-(1 -methyl-1H-pyrazol-4-y1)-1,3~
benzothiazole;

Trans-2-(3-azepan-1 -ylcyclobutyl)—6-(2-methoxypyrimidin-5-yl)—1 ,3-
benzothiazole;

Trans-2-(3-azepan-1 -ylcyclobutyl)-6-(2,6-dimethylpyridin-3-yl)-1 ,3-
benzothiazole; ‘ ‘

Trans-2-(3-azepan-1-ylcyclobutyl)-6-(1 -methyl-1H-pyrazol-4-yl)-1,3-
benzothiazole;

Cis—N—[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole—G-yI]—acetamide;

Cis-2-Chloro-N—[2-(3—Piperidin-1-yl-cyclobutyl)—benzothiazole-6—yl]~acetamide;

Cis—N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yl]-propiona»mide;

Cis-N-[2-(3-Piperidin-1 -yI-cyclobutyl)—benzothiazole-6-yl]-isobutyramide;

Cis-Cyclopropanecarboxylic acid[2-(3-Piperidin-1-yl-cyclobutyl)-
benzothiazole-6-yl}- amide; A

Cis-Cyclobutanecarboxylic acid[2-(3-Piperidin-1 -yl-cyclobutyl)-benzothiazole-
6-yl]- amide;
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G s-N42- (3-Pi periclin-1-yl-cycl obutyl)-benzothi azol e- 6
-y1lFaOet am de;

W@ 200783874l or 0- N42- (3- Pi peri di n-1 -yl - cycl obut pdij/ubmnaascs22
t hi azol e- 6-yl kacet am de; Ci s-N42-(3-Pi perid

b&l@%bm%&beéaﬁ%m@ﬁaam@ _RiprkigirB 1yl cyclobptyilebenzathidzole-

erid 1-yl -cycl obutyl)-benzot hi
6-yl]- aau@éeﬁyll-lsobutyramlde v

5@ Q%l %g %@IS W%%f&'c# 233 1%% ln-1)-yl ~cyclobutyl)-benzothiazole-

6-vi ggot hi azol e- 6-y1] - am de;
yil- %gCI s- Cycl obut anecar hoxYl |

Bis-Hpemn-2-carpepigiarid2ye- PdWl'%‘drx)r%lcﬁ@%ﬂ?‘ﬁ?%%ﬁh@?o'3'6'3"]'
amide6 yl]- am de; WO 2007/ 038074PCT/ US2006/ 036422
'Ci s- Cycl opent anecar boxYlic

as-4[Cy a(lﬁr-gdl-lpe(lsl-lélpenmrryn—ybyynl@tbmivmb)erﬁ@ﬂ;g@m{e@zm benzamide;
-y1] -" ani de 0
Gt v Ngett-Binetiany LSRRIV BB arale & e
benze,i?eg/‘_g%jg ?‘ga% 5C s- Furan 2-carboxYlic
acl i peridin-1- cl obut yl) - benz P
|Gis-aigtene-2-sulfonic aci [2 (3y Piperidin-1-yl- cyclogu yl)- enzothla¥ole 6-

Ci s-4-Cyano- N12- (3-Pi Peridin-I-yl-cyclobutyl)b
yll- amjdgie- 6- yI | - benzani de; e yi)benzothia

113 @8 ﬁl&b’lﬂi}%‘ cha?b&@h&’lal@&i’—l!ZdGSnPlbeyldmy{;lll-cbclopnyyl)be nzot h

i azol e-6- i/vl k benzenesul f onam de;
benzothigiale-Brylbiaiee; 2- sul f oni ¢

Jd=[.2- i i di
3?%@@5;@@8&@?%%%?% @’@cg‘ﬁbl egeebliyaol e- 6

CIS-[2 (3 Plpendm 1-yl cyc|gbutyl? henzothiazole-6-yl]-carbamic acid isobutyl
ester;

Cis-Morpholine-4-carboxylic acid-[2-(3-Piperidin-1-yl-cyclobutyl)-
benzothiazole-6-yl}- amide;

Cis-Pyrazine-2-carboxylic acid-[2-(3-Piperidin-1 -yl-cyclobutyl)-benzothiazole-
6-yl]- amide;

Cis-N-[2-(3-Piperidin-1 -yl-cyclobutyl)—benzothiazole-6-yl]-2-thiophen-3-y|-
acetamide;

Cis-N-[2-(3-Piperidin-1-yl-cyclbbutyl)-benzothiazole—6-yl]-3-thiophen-Z-yl-
propionamide;

Cis-3-Furan-2-yl—N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-y|]—
propionamide;

Cis-Pyrimidine-5-carboxylic acid-[2-(3-Piperidin-1-yl-cyclobutyl)-
benzothiazole-6-yl}-amide;

Trans-4-Cyano-N-[2-(3-Piperidin-1 -yl-cyclobutyl)-benzothiazole-6-yl}-
benzamide;

Trans-N-[2-(3-Piperidin-1 -yl-cyclobutyl)—benzothiazole—6-yl]-propionamide;
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G s- Thi ophene- 2- car boxyl i c
aci d42- (3- Pi peridin-1-yl-cycl obutyl) -
wd denzsorhi azol e- 6-y11l- am de; PCT/US2006/036422

G s-[2-(3-Piperidin-1-yl-cyclobutyl)-benzot hi azol e-6-
Iﬂar@aﬂqzﬁﬁ@lpemablnnsyalmyo}cbbtéglb—benzothlazole 6-yl]- |sobutyramld>é

L\@ @?nlplpa iy h—yﬂcyicﬂgl%{qtg@—cqe%a 'Vfl ole-6-yl]-carbamic acid

isobut t hi azol e-6-y11- ami de;
)}E%%@P Pyrazi ne- 2- carboxYlic

A4y ¢ieprinsaecaibexylis pcig-(LRiRgfitin-AadLyeiobsbil- -

benzot%%ot%@g'}]gam ?)eél‘l di n-1 -yl -cycl obut y1) - benzot hi azol e- 6-

YHnLe BIbBQfaﬁ@cérbdxyl|@ee”d{ﬂr($é’lperldln -1-yl-cyclobutyl)-

3- Pi peridin-1-yl-cycl obutyl ybenzot hi azol e- 6-
benzotbmla-ﬁwgipﬁm\d% yl - 25pr opi onani de; Y

5o b ibpBhzneafidxgrié Acidl 23-?3 Pidhdinlyl@yelopaufy.1) - be
To8isriRangnetatsag

_ _ propi on m de;
benzotfiszoRy-BHyil- dm’ﬂeeS car bOxY1lic

G ChoPerahed by R AR 2 B-PBE T-yi-cyclobuty)-
benzot%@:# gl@ ?{,ﬂ?gr N42 (3- Pi peridin-| -yI cycl obutyl ) - benz

benzam de; Trans- Pi peridin

-Tyhns—Furmbﬁtqarb@e,fh@c&cm[aﬁafFépgu@nji-wrwlqmgm-@@nzo%zole -6-
yil- amzlgg;w 038074PCT/ US2006/ 036422

Trans-Morpholine-4-carboxylic acid-[2-(3-Piperidin-1 -yl-cyclobutyi)-
benzothiazole-6-yl}- amide;

Trans-Pyrimidine-5-carboxylic acid-[2-(3-Piperidin-1 -yl-cyclobutyl)-
benzothiazole-6-yl]-amide;

Trans-Pyrazine-2-carboxylic acid-[2-(3-Piperidin-1 -yl-cyclobutyl)-
benzothiazole-6-yl]- amide;

Racemic-[2-(3-Piperidin-1-yl-cyclobutyl)—benzothiazole-6—yl]—pyrimidin-5-yl-
amine; }
Racemic-[Z—(S-Piperidin-1-yl-cyclobutyl)—benzothiazole-6-yl]—pyrimidin-2-yl-
amine;

Racemic-(5-bromo-pyrimidin-2-y|)-[2-(3-Piperidin—1-yI-cyclobutyl)-
benzothiazole-6-yi]-amine;

Racemic-(S-methyl-pyridin-2-y|)-[2-(3-Piperidin-1-yl—cyclobutyl)—benzothiazole- :
6-yl]-amine;

Racemic-6-[2-(3-Piperidin-1-yl-cyclobutyl )}-benzothiazole-6-ylamino]-
nicotinonitrile;

Racemic-G-[2-(3-Piperidin-1-yl—cyclobutyl)-benzothiazole-G-ylamino]-

nicotinonitrile;
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" 6- carbo&aml

Trans- N-[ 2- (3- Pi peri din-1-yl -cycl obutyl) - benzot hi
- 6-y11-i sobut yram de; y y1) z I azol e

wae@nd3do2s ( 3- Pi peri di n-1-yl - cycl obutyl) - benzot PiEESI0e6/E3
-yl]-carbam O acid isobutyl ester; Y 86/086422

Zl ﬁ%ﬁs@gsgrztm@ pdéﬂnﬂNYll—qu:cyclobutyl} -1,3-benzothiazol-6-yl-
_acid[2-(3-Piperi -cycl obuty1) -
azetidireBeaneot hi azol e- 6- yl] - am de:

%—éf%ﬁ?ﬁ%?@%@?ﬂﬁmﬁ?%ﬁ” 9I]c%ctl)out%u;£ 15 1,3-benzothiazol-6-yl-

pyrrohdﬁllﬁﬂzdnehl azol e- 6- yI ]- anide;
%{f?gﬁf’ C% pent ﬁ%%@, yty@%%%l?g,‘%l} -1,3-benzothiazol-6-yl-

ef. hlazole 6 yl']- am de;
piperid %@gﬁé Cycl ohexanecar box

24iTtHris-8< 3(-33r2}mathiylplpgngim {—yﬂp%gi@%t} 1,3-benzothiazol-6-yl-

ben azol e-6-yl]- am de; Trans- Furan-2-carboxylic
homopygp 'EI‘B('gn?a peri di n-1-yl - cycl obut yl ybenzot hi az0l g 6-

ZJ{#raf?éIqu'S) - |Mprenhm il tyieyielohutylxiyBibenzothiazole-6-
cid-[2-(3-Pi peri d| n-1-yl -cycl obutyl) -
carboxaBiieeizot hi azol e- 6-yl k ani de;

& fgw?]@fype“ gsﬁ%ﬁﬁ%ﬁolg egdllr}t1y X)]0yclobutyl} -1,3-

benzoﬂp,gzmhl.@?bbmrﬁrdp ] -am de; Trans-Pyrazine-2-carboxylic
aci d42- (3-Piperi di -C c obut 1),-
DenyaoniamsbPa Ty S qRethIRTEed - yilcyclobuty)-1,3-
eridin-1-yl-cycl obutylyb '
benzoﬁ'@é:?qquy” m%a'ﬁﬁlaeo ridin 1 yl -cy yl ybenzot hi azol e

%@hmg/lﬁ?—éiﬁ@g@ﬁﬂ@)r?mthﬂmwlé‘!fb[‘)t)’ﬂ](}i‘iloB'éWE}ﬁt Bibeygpthigzole-
idin-2-y

N-th|azoI-2—yl-2-{trans—3—[(8)-2-methylpiperidin-1 -yllcyclobutyl}-1,3-
benzothiazole-6-carboxamide;

N-benzyl-2-{trans—3-[(8)-2-methylpipefidin-1 -yllcyclobutyl}-1,3-benzothiazole-
6-carboxamide;

N-(2-phenethyl)-2—{trans-3-[(S)—2-methylpiperidin-1 -yllcyclobutyi}-1,3-
benzothiazole-6-carboxamide;

N, N—dimethyl-2-{trans—3-[(S)—2—methylpiperidin-1 -yllcyclobutyl}-1,3-
benzothiazole-6-carboxamide;

(Pyrrolidin-1 —yl)-2-{trans-3-[(S)-2-methylpiperidin-1 -yllcyclobutyl}-1,3-
benzothiazole-6-methanone;

2-[Trans-3-(piperidin-1 -yl)cyclobutyl}-1 ‘3-benzothiazol-6-yl-3-methyl-
pyrrolidin-2-one;

2-[Trans-3-(piperidin-1 -yl)cyclobutyl]-1 .3-benzothiazol-6-yl-oxazolidin-2-one;
and ,

2. Trans-3-(piperidin-1-yl)cyclobutyl]-1 ,3-benzothiazol-6-yl-3-
methylimidazolidin-2-one;
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am ne;
Racemi c- ( 5- bromo- Pyri m di n-2-y1) 42- (3- Pi per 1di n- 1-yI -

wo gdoohssoyd ) - 25 benzot hi azol e- 6- y1Fami ne; PCT/US2006/036422
Racem c- (5- et hyl - pyri di n-2-y1) 42-(3- Pi per1din-| -yl -cy

ﬁg@gﬁ"gﬂ%ﬁ@@?’f(ﬂﬁ pghre*lchmm%dm sydicyclobutyl}-1,3-

benzothlyzoleycl obutyl) - benzot hi azol e-6-yl am nok
. P&h 13.125(25)-2-methylpyrrolidin-1-ylleyclobuty}-1,3-
éeﬁ‘n é%gﬁ (5 }> peri ger | yc] %butyi,)} benzot hi a
benzotli@h@teB yl am nol- ni cotl noni tri I e; WO
2007/ 038074P

QLS{Q-.bgqamoﬁ %ﬁﬂ;ﬁ?&g 64%&;1'“5'1 ol cyclio]bg)y& Ogul%er@tqaéole

%%Hfo-%-?%-p@r%hdmall Ibyéibﬁu )Oﬂsrbenzothlazole
rans pi peridin Iobutyl} 1, 3-
ﬁwﬁdirbnmzm('éﬁngendlwr)ﬂ@rql@huiylz-1@$1-@enzo iazole;

%_é_ééans 3- [Zﬁ_lycgcpgs{yﬁ} %E cﬁﬁ{) Pég)e]nzoiﬂ ;ﬂgl obut yl } 1

éiég( - 3 {6 Sorro-Tes-byhaithierbE2 iycclopliyiippiroliin gt} - 1
azol 6- yf honmopyrrol i di n-2-one;
yl}metmr{o‘hr ans 3-[(S)-2-net hyl pi peridi 11-1-Acycl obuty1}-1

Sl e L B
yhoyclbslayfiéahlydrdpyrrolo[3,4-blpyrrole-1(2H)- carboxylate
Cis-6-bromo-2-{3-[(2R)-2-methylpiperidin-1-yljcyclobutyl}-1 ,3-benzothiazole;

yllcyc

Cis-N-[3-(6-bromo-1 .3-benzothiazol-2-yl)cyclobutyl]-N-isopropyl-N-
methylamine; ‘ |
Cis-{1-[3-(6-bromo-1 .3-benzothiazol-2-yl)cyclobutyl]piperidin-4-ylimethanol;
Trans-{1-[3-(6-bromo-1 ‘3-benzothiazol-2-yl)cyclobutyl]piperidin-4-yl}methanol;
Trans-6-bromo-2-(3-piperidin-1-ylcyclobutyl)-1 ,3-benzothiazole;
Trans-N-[3-(6-bromo-1 ‘3-benzothiazol-2-yl)cyclobutyl]-N-isopropyl-N-
methylamine;
Trans-2-(3-azetidin-1-ylcyclobutyl)-6-bromo-1 ,3-benzothiazole;
Trans-6-bromo-2-(3-pyrrolidin-1-ylcyclobutyl)-1 ,3-benzothiazole;
Trans-2-(3-azepan-1-ylcyclobutyl)-6-bromo-1 ,3-benzothiazole;
Trans-6-bromo-2-(3-morpholin-4-ylcyclobutyl)-1 ,3-benzothiazole;
Trans-6-bromo-2-{3-[(28)-2-(fluoromethyl)pyrrolidin-1 ~yllcyclobutyl}-1,3-
benzothiazol,
Trans-{(2S)-1-[3-(6-bromo-1 ,3-benzothiazol-2-yl)cyclobutyl]pyrrolidin-2-
ylimethanol; |
Trans-6-bromo-2-[3-(2-methylpiperidin-1-yl)cyclobutyl]-1 ,3-benzothiazole;
Trans-tert-butyl 5-[3-(6-bromo-1,3-benzothiazol-2-
yl)cyclobutyl]hexahydropyrrolo[3,4-b]pyrrole-1 (2H)-carboxylate;
Trans-6-bromo-2-[3-(4-flucropiperidin-1-yl)cyclobutyl]-1 ,3-benzothiazole;
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benzot hi azol e- 6- car boxam de;
N-cycl opropyl-2-{trans-3-[(S)-2-nethyl plperidln-1-yl]c

wQ edoohssioyd1- 1 3- benzot hi azol e- 6- car boxam de; PCT/US2006/036422
15N phenyl-2-{trans-3-[(S)-2-net hyl pi peridin-I-ylicycl
PRIfsY [d- (@-Br&nb%@ﬁdtthlaz@lzayl)&yclabht}ﬂ]adnbﬂ"eﬂ -amine;
N-t hi azol - -2-{trans- 3- ﬁ? ridin-1-Acyc
e -{6-Bromio-hraad AFebsy )y BobR R SRRl amine:
%éj%"%%[% G %E@ﬁ?%e%géﬂazﬁ Pzg;mlw@bmnrétﬁyﬂaminbwmm

carboxann id

BFHan‘mQME{ﬁyyﬂo)Idm—{{yima’sk\yBGYC(l@)utEL)fmmtrpaﬂe|3(ﬂ|ﬂn 1-yl

Rdu A eraavsa g oo TR RR TRz ptyazels

gg‘%rgyréaﬂc c?tmdéecs’f&@ﬁhulaqgl @t)%ﬁ?ﬂ PreRIbest least:
rroli trans-3 - net hyI p| erl 1n-

Tramﬂ«%meyrﬂn-ﬁ \'Acy@@mtwk)m ayr@n@r@-&ﬁéﬂh hiazole;

é ﬂk‘%bﬁ {gﬁblp@gngh%ﬁr%{ qﬁ‘\l §$/r - O«%r]zgljd}]laéol 2 gl] -cyclobutyl}-

anunez [ Trans- 3- (pi Peridin-1- Acyclobutyl] 1
3- benzot hi azol - 6-yl - oxazo

Zrms;as(Eyn(lﬁs-@@T(zdnﬁthpxwpy@W&Taﬁyﬁ-ﬂengo&azoq 2-yl]-cyclobutyl}-

ot hi azol - 6-y1-3- net.hylim dazolidin-2-one; WO
am'”"’z%@%ﬁggsompcm US2006/ 036422

Er?uﬁ&%k(ecmpeﬂd|h3&§l2@leﬁuiyéth§3+h@mﬂ‘liaak1lfﬁ-yqm{rld@gm-@(tZH)
one; and

Cis-2-[2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazol-6-yl] pyridazin-3(2H)-one.

Compound names are assigned by using AUTONOM naming software, which is
provided by MDL Information Systems GmbH (formerly known as Beilstein
Informationssysteme) of Frankfurt, Germany, and is part of the CHEMDRAW®
ULTRA v. 6.0.2 software suite.

Compounds of the invention may exist as stereoisomers wherein, asymmetric
or chiral centers are present. These ste'reoisomers are “R” or “S” depending on the
configuration of substituents around the chiral carbon atom. The terms “R” and “S”
used herein are configurations as defined in IUPAC 1974 Recommendations for
Section E, Fundamental Stereochemistry, in Pure Appl. Chem., 1976, 45: 13-30.
The invention contemplates various stereoisomers and mixtures thereof and these
are specifically included within the scope of this invention. Stereoisomers include
enantiomers and diastereomers, and mixtures of enantiomers or diastereomers.-
Individual stereoisomers of compounds of the invention may be prepared
synthetically from commercially available starting materials which contain
asymmetric or chiral centers or by preparation of racemic mixtures followed by
resolution well-known to those of ordinary skill in the art. These methods of
resolution are exemplified by (1) attachment of a mixture of enantiomers to a chiral

auxiliary, separation of the resulting mixture of diastereomers by recrystallization or

-31-



10

15

20

25

30

benzot hi azol e;
Trans- 6- brono-243-[(2S)-2-nmet hylpyr10lidin-1-ylicyclob
waitopip3sh78- benzot hi azol e; 5Ci s PCT/US2006/036422

6- brono- 2-{3-[ (2R) - 2-net hyl Pylroli di n- 1- Acycl obutyl | -1
chromatagiaphy enbiaptionst liberation of the optically pure product from the

auxﬂla%agzcgqsgnggg in F&rnlgél Haorlnjla%l[b %Mlltl'?yaﬂdo'lgé{wéﬂ "%oa'epse?é%ook
of Pracfﬂ:él -G Ch8infstR” PSthcéditidd 11969)pbotigrhan Bokertific T beiazical, |

Essex @N&Oﬂ{% Englangh-or-(2) dijerisirnapationsobingmixiurg af opsigah az
enaniiclh s, eire) shrammetoggaphiy ogliguns o () fasiiogal seneralizatyr

methodspyrrolidin-2- 1yl | met hanol ;

Cis-tert-butyl(3aR, 68R)-543-(6-blo 1 be -
gompounds o ?tﬁle ﬁwenﬁon n%ay egst(as cis or ransalsomg%smw earél%l

substltd@rﬁ?ﬁ ‘b'noi)Hﬁé( I ieXREHEORYEUCR! PdnfieP it kHEY Srelér e Sk side
of the r{hgs(o&)hrekame o £3clh EHRYr; or arppppite sidedial the ying colativd ta each

other (FRSNFbr BRI ERE RS TV BErese by P SLOY PR o

conflglﬁﬁﬁ&ménﬂ"ﬂna}@effﬁbbéhtaé@ a8ingle isomer or a mixture of the cis and
s-{143-(6-brono-1, 3-benzot hi azol - 2- yOcycl obut yl | pi pe
trans laqmiqrﬁ mqulm@tqﬁmo’qrans isomers of compounds of the invention may be

prepar%(g gpﬁth%ﬁﬁgi y(ff c%'f‘i?ra%rc?falRﬁé\;é?ltamea&QH iy PhBENEIORYHY ! deictive

orgaméf transfcﬁnbt’ oy o2 byPreparsd idi sindle ydarmetiofortry iy pliriBedionzef

mixtures gfnfélema'o@irsna ERMErS. M?@ﬁﬁh&%@r% wenavgbia thepe of
ordlnalwsgﬁfs?lgc}ﬂ%%l?{; a%@ffﬁélyﬂ aratlon of i lsomers rec%/stalhzatlon or

zet 1-y cyc obutyl)-6-bro benzot
chromdatiogragi ey,

E ”S;cﬁ'ghﬂg" lg.ﬁgécgtr%rtég lgégip%fndg oF ¥ R0HLY metyspobs%ess
tautomeYk%ﬁh@bég\Méﬂ a8 '@bﬁiﬂirléis%nl?&’ézéﬁ@'ﬂﬁ‘ih@se also constitute an

rans- 6- br omo- 2- (3- nor phol i n- 4-yl cycl Ob1ty1) -1, 3- benzo
aspecttdﬂtbe invention. It is also understood that the compounds of the invention

may e@gf;,:'rm? %;f’;&q(spcggn{ﬁrgg\fv%?@ %.géﬁ% 5&@? gé\%? BRI EP{{S[ R &a‘ﬁwple

hydrogBnedrsd &jél&%}m&ﬂ@rﬁt AR 1, 3- benzot hi azol - 2- yOcycl obut
yI ] pyrrolidin-2- Y| nmethanol;

Methods for Preparing Compounds of the Invention

The compounds of the invention can be better understood in connéction with
the following synthetic schemes and methods which illustrate a means by which the
compounds can be prepared.

Abbreviations which have been used in the descriptions of the schemes and
the examples that follow are: BINAP for 2,2'-bis(diphenylphosphino)-1,1’-binaphthyi;
Boc for butyloxycarbonyl; EtOAc for ethyl acetate; HPLC for high pressure liquid

~ chromatography; IPA for isopropyl alcohol; Me for methyl; MeOH for methanol; Ms

for methanesulfonyl; Pd for palladium; tBu for tert-butyl; TEA for triethylamine; TFA
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Tr ans- 6- br ono- 2- [ 3- ( 2- met hyl pi peli di n-1 -yOcycl obutyl] -
1, 3-benzot hi azol e; 30Trans-t ert - but yl

wo 37 &0y ono- 1, 3- benzot hi azol - PCT/US2006/036422
yl ) cycl obut yl | hexahydr opy1r ol o[ 314 13] pyrrOle-1(2H)-ca

for trlﬂuthS’éBét%taﬁJld THF for tetrahydrofuran and Ts for para-toluenesulfonyl; rt for
Trans- 6- brono- 2[ 3- (4-f

1 di n- 1-y0
“room templeeawOe’Mrmblent b P RBePhPETE DR 08D e hissonate
heat'ng[‘féa? goppmRlisisshin g FOMSTeia! Migrowave APRAIAtIS o bt o

T8e cohi¥demds of this invention can be prepared by a variety of synthetic
p- ( 6- BronmoThenzot hi azol - C\XIC| 0 utyI Frre h¥] r[opyl
procedurgs. ndepresentative procedures are sho ni t-are no ited 10
ns- 2-{( 3- (6- Br onp- benzot hi azol -2-y1) -cycl obutyl ket h
SChem??al ﬁﬁ no) - et hanol ;
6- Brono- 2- (3-pyrrolidin-1-yl methyl -cycl obutyl)-benzoth
i azol e and 5Tr ans- 5- Chl ro 24 -(2-methyl -Pyrrol id

in-1-yl)-cyclo butyl kb |azol e. Preferred
conpounds of fornula (I), (II), or (111) include at
| east :

Trans- 2- ( 3- pi peri di

-1-yl cycIReINJtyl) 6- pyri m d| n-5-yi-
1, 3- benz@t hi azol e; :

At ne 10

10 S g Et hy - et ho§(y p 1cI|S - Ribenzo
R I-t ol 4a%y1] - cycl y1}- amino)- et Rana
4 Tr ans- 242- { 3- pHper N n-Ry- ytTtycPobut y1) -1, hi azo

(gllpyrldazm( (RE) - one; and )
42- (3- pi peridi n-1-yl cycl obutyl) - f 3- benz?)bthl azol -

6 Apyridazi n- 3(2H) - one. 15Conpound names are assigned
by usi ng AUTONOM nam ng software, which is_provided by

memﬁmsmﬁﬁounuley@) aner@im A1, (RoRzeRbay Remdin Res L are as

defineg faTGEIA(D: P P BRERBRRR D hSg et e tidos of
formuléL(‘I? Z) eBhrddesing vesthbaologies kndwat taethose of ordinary
ol soners wherein, asymetric 20 or "EI ral  centers

skill indhe apt, sdem treatad vathseasnpeiirdset formpka (Zxwilprovige compounds

o oGBS BB Bcht g

herein are configurations as defined in | UPAC 1974
Recommendati ons for Sectjon E, Fundanent al

St ereochem stry, in Pur &6 .32Chen1, 1976, 45: 13- 30.
The invention contenpl ates various stereoi sonmers and
m xtures thereof and these 25are specifically included
wWithin the scope of this invention. Stereoi soners

i ncl ude
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enantioners and di astereoners, and m xtures of
enantioners or diastereoners. |ndividual
wab@ressosonner s of conpounds of the invention PENUS®06/036422
prepared synthetically fromcomrercially avail able
st artRm(gC t H al s J2e1) dgpnt ai ) asymeirike @ajc;chl ral
C foI | oned
by Orescﬂ‘utlon vvell-knovmtothose of dlnag skill
in #he art. These m&hods of resol utior g 2

exenplified by (1) attachnent of a m xt r@ X1
enantioners to a chiral auxiliary, separ at| ol t he
resulting mxture of diastereonmers by HaN Xa

recrystallization or WD 2007/Q38074PCT/'1JS206% 036422

chr omat aogr aphy dtd opti @s@k, |i b&eation of fshe

opti cdl llyReuge proddet Nein t he Rng

i n Furni Ha ord, Smth, and

Text book ‘of™m O gani ¢ Cheni sty _ xedi tion

(1989), Longman Scientific & Technical, x CM20

2JE, Engl 8d, or ¥2) direct separation @f tﬁe m xture

of optical 5 §-bopers on chh{ral chr omat ogr aphi ¢

colums or ( ) fractional recyﬁ/st allization methods.
ounds of Rhe invention my~.exi st as cjg or trans

@i n )gub%tfftdjents oh_laRaé ]g
are on’ n-ﬁ

e bpraagh ot her, ~NePpgsite
si des of the |ng>¥reIKg¢g§5e to each 10 ot he ?(?rans)
For exanpl@®, €%cl obutanes may be predé®t TH the cis or
trans configuration, and may be Rr@OBM as a single

descri bed
"Vogel ' s

ring (

I ndividual cis or trans isgfters of conpounds of the
i nvent ||-.@p may be prepared ynhhetl cally from
conmptr c,{lal Iy available stardi mg mat eri al S usi ng

sel ecti Ve—grgani ¢ feansf or mét 1 o or by Bmepared in
single i Pesior 1 purlflc% 5.t ures of

the cis and ns oners. Such S wel | - known
to those of ordn ill in the arfN“ang gy incl ude
separati on of i( 13) .S by recrystalli 3 a4yl Of

chr omat ogr aphy. It should be nc?er s¥ ood t hat

t he conpounds of the invention may possess tautomerl c

forms, as wel |- %eorretrlc i soners, and that thes
Saropewiis oftf@rrau@r( »oarigiting grnitriie graurewhen ireajd wih sodium

hydroﬁ 8@&?9&5@% c{ntaﬁ‘( forsRGill 2 ‘b 85 %Q?bc%/h& Q@ld's'l?ﬁcgrtrﬁlﬂﬁ (5).

oponers,
Carbo Ifcfaif i ﬁbm{ﬁmﬂl‘jé of fdrmul&(@)rmhm tregthdogitm sallfnﬂﬁyl chloride or

oxalyl GoRpdEIM POVIER ACKURRIR 0! OITHE ComGoIHRTSE 4 fermula (6)
underdd"¥ ¥Bhb8AsSEh B difotifhzB s R JF f&PANS$Y) RReMtidhted
with compounds of formula (2a). Compounds (2a) are defined as in formula (1) for
Rsa, Rap, and wherein at least one of X4 and Xz is chloro, iodo, or bromo, and the
other is hydrogen, acyl, acyloxy, alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylsulfonyl,
alkynyl, amido, carboxy, cyano, cycloalkyl, fluoroalkoxy, haloalkoxy, haloalkyl,
halogen, hydroxy, hydroxyalkyl, mercapto, nitro, alkylthio, -NRaRa, (NRaRg)carbonyl,
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the follow ng synthetic schenmes and net hods which
illustrate a neans by which the conpounds can be

WEL@®Passoh Abbr evi ati ons whi ch have beenpaEESRIDEI036422
t he descriptions of the schenes and the exanpl es that

-SOZN@%}% (‘R%bf)f N(REILWAR%,) Compounds of formula (7) when treated with
phenyl phosphi no) -1, 1' - bln hH ﬂggfor

osmlurbmtmm@@ap@@swum Eﬁm@ée ﬁaﬁ S@fiwn Pﬁﬂ% éz illigepyide dhe

cyclobtgtﬁgg%% PSﬁﬁéhﬁdldf%'ﬂrﬂJ %Qéf/g‘gﬁf RRBSN o %ﬁrﬁwun'd{%(lﬂ F&Pdidia (8)

r met hanol

using hb?m@@m&nﬁ@ nyhgerid stoh apabltauttlimitedtoe |rtlmum Ur—secrzut yl ;
or fr

h
butylbopgyobisatby S HerlseaobeIbue U Ao it PPLTgd 2 TH,praides
compouhﬁs BP rifeld gm’ %%Fb@ﬂds 8fférrhald @) when treated wnth trlfllc

ara-t O uene ony ‘roomtenperature"

anhydmmurmﬂyl cbimpdemrdoeylmiqrm Iy thfa@gtﬁmcsz:?o@swl&fb%bet not

t
1535 S8R5 LS s OB APl SR e
followe??o;pfréﬁﬁﬁéﬁ With an ‘é@fﬁlh@fo}’ ferinusy R,ReNHE whepsinRdaneR; are as

presentati ve procedures are shown in, 40 t are not
defined inﬁqrmula 0), vt pepvde thescomprene of formula (10).  conpounds

for e
j'flhgr%gpullg% &Sé)jnt %ﬁdﬂ%éﬁll(%ml%@ﬁ ﬁg?gggbrrggﬂa RARsNH,
whereideRLand Ry dre a§(dﬁmed]m févoiuda ¢h) Exadgsenof sushmamingsiR4RsNH
purchased or gred usi n% nmet, hjd hogl es known to
are exemplied b '-Br“@'t f§ 18, E0se ShPWn IR a&q T when treated
w th conpounds of fornmula (2) will provide conpounds

of forrmula (3) which are representative of the

conmpounds of the presentJl@llti on. Schenme 2 20 WO

2007/ gaorgélegq/rggg' R/Og\éa(ﬁ%g e amines of formula RsRsNH.

Amines Structures Commercial Source, Chemical
Abstracts Number (CAS #), or
Literature Reference

2-(R)-methylpyrrolidine L- CNH'L-ta Hrate WO 2004043458; Y. Pu et al,,
tartrate

Organic Process Research &
Development, 9(1), 45-50,
2005

2-(S)-methylpyrrolidine L- QNH'L-tartrate Kim, Mahn-Joo, et al.,

-
-

tartrate Bioorg.Med.Chem.Lett.
6(1):71-76 (1996);
Tetrahedron, 37:1861-1869
(1981).

L-pyrolinol CNH CAS# 23356-96-9, Aldrich

-
-

~OH
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R10 CNNaOHR10 CO2H SOCI R10 COCl -OLtim -01--K)rn
(6) R38 HS H2N R3b R3a pc; ( O DC 0 is MNX2m N

wd 1dy/of8i( 12) Conpounds of fornula (4) contai NPCIYUS2006/036422
nitrile group when treated with sodi um hydroxi de under

hexa&ﬁ]dﬁtﬁ'yyrr@io[ﬁiml ohBogi Ith provi de| Qakbhekgl. i & Meddshem.;
fornu bao d
blpyrele- W@FPQXNE%t edlwi en burtBnyl CoPGBrabTsR0ss Thoe

pr Vld 'C|d chlorides of fornmula (6).
ac'd%ﬂ%bﬁ%s of forgqula (6) undergp a condensation to

2- (Rpﬁ{&ﬁymip@rgin@ corr@& of for rrucmr(a'hl Lifd Stignosat ed
or

h ‘conmpounds of a (2a). nds (2a) are
deflned as in for (1) for Rad! ° $ and wherein at
| east one of Xi and XZ is chIoroSarggg ftor brono, and
the | oother is hydrogen, acyl, pacyloxy, alkenyl,
al koxy, al koxyal Koxy, aIkoxyalk/Deeahboxycarbonyl
al koxyi m no, al kgxysul fonyl, alk §$%§ %bonyl
al kyl sul fonyl, allkynyl, am do, gﬁ
cycl oal kyl, fl uorfloal koxy, hal oa KWMYEDHQWHBDKMM,
hal ogen, hydroxy.| hydroxyal kyl , Inercapta_nitro

S-(+i2kyl t hi 0, - NRARS, @@IARB) car bonAS # 460748-85-0, prepared

fluoromethylpyrrolidine

according to the procedure
that described in: WO
2004043458

2-methylpiperidine < ENH CAS # 109-05-7, Aldrich

=F

- iperidi CR GmbH & CO. KG
4-fluoropiperidine F4<':>NH_HCl ABCR Gm
P.O.Box 210135
76151 Karlsruhe
GERMANY

-3-hydroxypiperidine CAS #198976-43-1, Aldrich
(R)-S-hydroxplp CNH'HC' Chemical Company, Inc.
‘Ho' 1001 West Saint Paul Avenue
Milwaukee, W1 53233
USA

hydrochloride

hydrochloride

The Suzuki reaction can be used to convert compounds of formula (10)
containing an X4 group that is 1, Br or Cl into compounds of formula (11). Similarly,
the Suzuki reaction will convert compounds of formula (10) which contains an X
group that is I, Br or Cl into compounds of formula (12). The Suzuki reaction is
between a halogen compound such as that of formula (10) and a boronic acid or
boronic ester of formula R+-B(OR)2 wherein Ry is aryl, heteroaryl, heterocyclyl, alkyl,
alkenyl, or cycloalkyl and R is hydrogen or alkyl, and is conducted in the presence of
a metal catalyst such as, but not limited to, palladium diacetate, PdCly(PPhs),, or

-36-



10

15

WD 2007/ 038074PCT/ US2006/ 036422 - SO2N( R 4a) (R14b),
N( R 4a) SO2( R 4b). Conpounds of formula (7) when
WO e@abess7aM th osmium t et roxi de or potassi um oSPEL/ESANE036422
sodi um periodate will provide the cycl obutanone
Pd(PPredmoptiodalbf wit enpalkd(Bh ligahé addddsucbmsd- conpounds of

@ioyciasielagBshraaRe Ferbimiiashale, oE R inDiRgafting and

base s&éh £8! Katddt dfliteditd a%;%b@m@lvwd} M@d@t} oth IAmﬁq@ﬂvélsy

F, provides conpounds of fornula (9). Conpounds of
pmacolfbj:rrm]e geagyntatsunh esebuterotlingited {0, thQS@ reprasanited py ivee jormula
chloride or tosyl chloride in the presence of a base
such as but not limted t® assi um car bonat e,
triethylamne, diisopr . | am ne and the I|ike,
foll owed by treatnent wthOan am ne of formul a RARSNH,
wherein R4 and R5 are as 10defi’ned in fornula (1),
can beWskH ipptadedsf Bdrenicamidriodesterd iorthelSuzukDjeaction. References

descrity 15y AP ROKNEY bateved i iee Blign é@aﬁf&)hgé’&r%&%g?? on.
Rev. 94; 9&3‘?‘{@9@52? r%é?éﬁée% @B.@gﬁhto f RARSNH are

exe not I it , ose shown in Tabl e
Ihemﬁémbmtany anixbetpreyhanddedélogydicaidrablceacits aed bofonic

. f or mul Am nes St uct mer ci al, Soyr ce .
acid eSBRLR ARGl Fbis TRpanty ohek fan BF RiPbaits & HeScHbed in
the sciéfifRY IRSGRuré df@ynt’f@ti&)ﬂrgﬁhlbﬂﬁe@h@l@y LTy;B@éF éﬁrﬁpl%"df lyotonic

artrate :-. WD 2004043 Y. Pu ., Oganic
acid ang beyesic amid @ét&fﬁeag@@eéob%\wth@oqpf cmeg@nngbiprmula ()
I pyrrol idine L- tartrate 1111 H Lt& latee
are Sh‘%‘"ﬁnﬁ I/gﬁlge et al., Bioorg.Med. Chem Lett.
6(1):71-76 (1996);

Table 2
Examples of Boronic Acid and Boronic Acid Ester Reagents

Boronic Acid or Boronic Acid Commercial Source, Chemical Abstracts

Ester Number (CAS #), or Literature Reference

2-pyrimidinone-5- boronic acid CAS #373384-19-1

2-methoxypyrimidine-5-boronic | Frontier Scientific, Inc., Logan, UT, USA

acid

1H-pyrimidine-2,4-dione-5- Specs, Fleminglaan, the Netherlands

boranic acid . CAS #70523-22-7; Schinazi, Raymond F.;
Prusoff, William H., Synthesis of 5-
(dihydroxyboryl)-2'-deoxyuridine and
related boron-containing pyrimidines,
Journal of Organic Chemistry (1985),
50(6), 841-7.

pyridine-3-boronic acid CAS #1692-25-7, Frontier Scientific, Inc.,
Logan, UT, USA
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Tet r ahedr on,

37:1861- 1869 (1981).

L- pyrolinol ONH

"c-oH CAS# 23356-96-9, Aldrich WO

WQROBD7HEBBO74PCT/ US2006/ 036422 hexahydr o- pyr r ol B¢ BUL2006/036422
b] pyrrol e-1-carboxylic acid tert-butyl

ester BocH \ N-

24-dpehagpy mdse 5. (m -

et

boroBici ande Mol ecul es Sanc

LIN TEF\ KNP

CAs #8964 Mad-9 Ghemtier SBiehfific, Inc.,
methylal peridine Cariant Life
yooaht UbeblSAe O wyd CH5 2PX

2-methoxy-5- pyrlc‘i\l?f'euboronlc

acid

Digital Specialty Chemicals, Dublin, NH;
CAS #163105-89-3; New shelf-stable halo-
and alkoxy-substituted pyridylboronic acids
and their Suzuki cross-coupling reactions
to yield heteroarylpyridines, Parry, Paul R.;
Bryce, Martin R.; Tarbit, Brian, Department

| of Chemistry, Synthesis (2003), (7), 1035~

1038; Functionalized Pyridylboronic Acids
and Their Suzuki Cross-Coupling
Reactions To Yield Novel
Heteroarylpyridines, Parry, Paul R.; Wang,
Changsheng; Batsanov, Andrei S.; Bryce,
Martin R.; Tarbit, Brian, Journal of Organic
Chemistry (2002), 67(21), 7541-7543.

| pyrimidine-5-boronic acid

CAS #109299-78-7, S. Gronowitz, et al.,
"On the synthesis of various thienyl- and
selenienylpyrimidines”, Chem. Scr.
26(2):305-309 (1986).

pyrimidine-5-boronic acid,

pinacol ester

Umemoto, et al., Angew. Chem. Int. Ed.
40(14):2620-2622 (2001).

2-methylpyridine-5-boronic
acidhydrate

SYNCHEM OHG

Heinrich-Plett-Strassse 40; Kassel, D-
34132; Germany; CAS #659742-21-9

2H-Pyran, 3,6-dihydro-4-
(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-y!)

CAS # 287944-16-5; Murata, Miki; Oyama,
Takashi; Watanabe, Shinji; Masuda,
Yuzuru, Synthesis of alkenylboronates via
palladium-catalyzed borylation of alkenyl
triflates (or iodides) with pinacolborane.
Synthesis(2000), (6), 778-780.

1(2H)-Pyridinecarboxylic acid,

3,6-dihydro-4-(4,4,5,5-

CAS # 286961-14-6; A versatile synthesis
of 4-aryltetrahydropyridines via palladium
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S-(+)-2- fluoronethyl pyrrolidine CNN CAS #460748- 85-0,

prepared according to the procedure that described in:
WONED02085004 3458 2- et hyl pi peridine CAS #109- 05PGT/US2006/036422

Aldrich (\NH C 4-fluoropiperidine hydrochloride

tetra'?néth%ﬁ@'Z-ﬂw%B@BrdﬁﬁH EmE@atdd B Rziki choss-2dulihgldbitly 61dEic
Kar| sruhe GERMANY
2-yl)-, 1,1-dimethylethyl ester vinyl boronates, Eastwood, Paul R,

Discovery Chemistry, Aventis Pharma,
Essex, UK., Tetrahedron Letters (2000),
41(19), 3705-3708.
(5-cyano-3-pyridinyl)-boronic CAS # 497147-93-0;

acid Chemstep

Institut du PIN - University Bordeaux 1
351 cours de la liberation
Talence Cedex, 33450

France
Thianthrene-1-boronic acid Aldrich Chemical Company, Inc.
Benzoxazole-5-boronic acid Cat # 110831, Asymchem Laboratories,

Inc.

Benzothiazole-5-boronic acid Cat# 1464, Digital Specialty Chemicals,
Inc.

4-Methyl-7-(4,4,5,5-tetramethyl- | Cat# CC13539CB, Acros Organics USA
1,3,2-dioxaborolan-2-yl)-3,4-
dihydro-2h-1,4-benzoxazine

10-Methyl-3-(4,4,5,5- Kraemer, C. S.; et. al. Synthesis 2002, 9,
tetramethyl-[1,3,2]dioxaborolan- 1163 - 1170.
2-yl)-10H-phenothiazine

(1,4-Dihydro-4,4-dimethyl-2- Zhang, P.; et. al. J.Med.Chem. 2002, 45,
oxo-2H-3,1-benzoxazin-6- 4379 - 4382.

| yl)boronic acid

Boronic acids or boronic acid esters of formula Rx-B(OR) and

o)

/
ou
© can be prepared from corresponding halides or triflates of Ry via either:
(1) metal exchange with an organo lithium agent followed with addition of alky!
borate or pinacolborate or, (2) cross coupling with a reagent such as, but not limited
to, bis(pinacolato)diboron (CAS #73183-34-3 ) or bis(pinacolato)borane. References
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(R) - 3- hydr oxypi peri di nehydrochloride ,K\NI-1 HCI CAS
#198976-43-1, Al drich Chem cal Conpany, Inc. 1001 West
w@aonh3geaul Avenue M| waukee, W 53233 USA |, PO/US2006/036422
The Suzuki reaction can be used to convert conpounds
describirfg therfirst me(tidd) ao . di. 10'Ngillast i, Qrgamic Léidersi 8:420182000);

M. D. SiileckPb S ohHPNARS 02 00 JABDH LG Blaiforit 8- 1o

Chem. \Mm @ngr@@g R, ﬁnLéﬁ%urpr@#m t hakmes. CherBr SBE., 81:498-501

oun of formul a The Suzuki reaction is

(1959); tmd/uéeln Cartedll ef@dn Jc s Ghensu2B2A228R42001). f Betenerces

descrlb,(_,ggk and ad\?m?rg%é)dﬁar%xﬁ'dgs%iy%%é 8ﬂé¢ efestéaﬁ{qa%nfgf '55 89816
(2001)h15‘tl§h|9§bﬁ“d aal., @' th Caekens0:7508- 76y0(‘ltw5§yéncﬁfﬁdkégna al.,

and |s conducted in the presence of

Tetrah%gr roL%%rééétﬁéﬁ §@¥9'§§§F1 (8Q02)put not linited to,
AR P s e

optiona such as 2-
describedi iny@| denﬁkyh Jpdtaslp I:]lL mlrgbChhmy% 9268—927Bu¢2ﬂ0ﬁm013lpﬂnenean

aryl or %’gﬁ%%& é%lfléﬁ%%)oﬁﬂa%@@}r@ﬂ e&,é@@?%%e Ch b%?éneb Yhor'as
pinacol‘éﬁo?ﬁfé“’i‘ﬁ %W@bkgﬁﬁ?@ﬁgl?’tgg?g@%} tégg%ﬂééluwggreﬁ:u%@ﬁ% dioxane.

Alternatively, utilizing other coupling methods such as Stille coupling,
compounds of formula (10), can be converted into the compound of formula (11) and
(12) by treatment with organostannanes of formula (Ry)sSnR« wherein Ry is alkyl or
aryl, and Ry is aryl; heteroaryl, heterocyclyl, alkyl or alkenyl, or cycloalkyl, in the
presence of a palladium source such as tris(dibenzylidineacetone)dipalladium (CAS
# 52409-22-0) or palladium diacetate (CAS # 3375-31-3), and a ligand such as tri(2-
furyl)phosphine (CAS # 5518-52-5) or triphenylarsine (CAS # 603-32-7). The
reaction can‘ be performed in a solvent such as DMF at a temperature from about 25
°C to about 150 °C. Such methods are described, for instance, in J. K. Stille Angew.
Chem. int. Ed. 25:508(1986) and T. N. Mitchell, Synthesis, 803(1992).

While many stannanes are commercially available or described in the
literature, it is also possible to prepare new stannanes from arylhalides, aryltriflates,
heteroarylhalides, and heteroaryltriflates by reaction with hexa-alkyl distannanes of
formula ((Rx)3Sn). wherein Ry is alkyl or aryl, with aryl, heteroaryl, or heterocyclic
halides and triflates in the presence of a palladium source like Pd(PhsP)s. Example
of hexa-alkyl distannanes include, but not limited fo, hexamethyld‘istannane (CAS #
661-69-8). Such methods are described, for instance in Krische, et. al., Helvetica
Chimica Acta 81(11):1909-1920 (1998), and in Benaglia, et al., Tetrahedron Letters
38:4737-4740 (1997). Alternatively, aryl, heteroaryl, or heterocyclic organolithium
and magnesium reagents can be treated with BuzSnCl to provide Stille reagents.
These reagents can be reacted with compounds of formula (10) to provide
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can be used in place of boronic acids or esters in the
SUZU,EI f|r7eac;|| on. References describing the nethodogy

woreg7hossofound in the followng: N Myaura et BET/US2006/036422
Chem Rev. 95:2457(1995) or references cited within

compOLﬁ] ! ec?ig fg‘{/@}] %0(1331-2 r%gﬁ i(i‘?ﬁu D Stakydonditiine! Rrefererameddescribing

the Stillehetctior iskaF | ltike et a&%%ﬂgp b\b%{\ -Og‘%%étt 112%3%&‘33% (2002).
re i : or et L _
89%9%@%%5%2{%3%%3’ Eﬁglﬁ/@qr}%&eﬁﬁ_%?gﬁbf RE dndlRd Alda$défined in

. . ! _ exanpl es of
formulePG?], Oﬂkﬁthﬁ’&'éﬁdﬂ@isﬁ%ml wheedin Less ebondagpd s is @rnitragen-
syhthesi s of conpounds of fornula

containTphetezoouivabBaTRedEs e peermaep B R Hfigbéh. mavbe
preparg’@ %g?@iqvg!?.' &%ﬁi@%@r}]m&@rgs%ﬁﬂ iof fiLda® (1 Bavtstem Xy is |,

Chem cal Abstracts
Br or ONUiEe B HeEA®cHdle afformulart&Rer whiksie Heiscehydrogen on the nitrogen

o o o e BT IS S SRRt e
to, sod?&\ ?!Hdt(g)kige ot Bgsiﬁrﬁ—@&%nai&!— a WS catalyst such as, but not limited
pyrim dr ne-2, 4-di one

_ ne- 5- boranic acid Specs,
to coppéramietallon@ul, paiadien MQe&atgsauyl\gp#qonggwﬁlgaﬂgand such as, but

._Schi nazj d.F.. AN ] -
not limded go,aéh\ﬁﬁ}’ %W)ﬂ?ﬁééﬁﬂé% w&lﬁ%%&ﬁfé&%go%ﬁ ?g%'rﬁ\ula
(11). é%fﬂ@/fcg)flé %%tg%ht @g gbgip@ugiisl of formuta( 1@)fwigergiming Raa, Rap, Ra,
and Rearalaeashaadviorbu 0 Aodots (Bl 6ht! M 2 helarsdpf g formula

H-Rs, %grﬁﬁﬁ{%%i@g)gﬁﬁn%ﬁtﬁépﬁéﬁ99:% Qaﬁfb%”?ed in the heteroaryl or

on d CAS
hetero%?%gﬁsgﬁ@trgb sdhe drc_bhaitioas ivﬁmp'rd\a'idfl} gmﬁgbunq@gﬁqrmﬁ (1BA
- X - - H - . . s .
Thesegeagtiens >§/,re m%}éra;ll)ﬁ I,Cgﬁﬂi}?(?tr@a%ll % < \'ﬁ%gts)'ggh tggl R@\?ﬁ&' Ihite to,
dioxarie?,%%ge;ﬁ%%k?lgﬁ/riame?.'Fgé\‘éréﬂd‘é%ﬁﬁaﬁé@ﬁribb_bthﬁﬁe methods may be found
. rrdylbor orii ¢ “aci ds and their Suzuki cross-coupl | QJ%
in the feRs{ingns artyigaltchl hangevs Ofiepy. Ntk 37 2046506 &I§58); J. P.

Wolleats 866 ST HiBsr & 4960512 (1655) M SEBARYEIA, Ehem

'Pharng%@l;i %gﬁ/'g pf%gl Roo7si). ronesiis et Ak Grgd Cieei.r 650468+

1174(2000); F.Y.Kwong etal., Org. Lett., 4:581-584(2002); A. Kiapars et al., J.
Amer. Chem. Soc., 123:7727-7729 (2001); B. H.Yang et al., J. Organomet. Chem,,
576:125-146 (1999); and A. Kiyomori et al., Tet. Lett., 40:2657-2640 (1999).

Compounds of formulas (1 1) wherein m, Rs, Raa, Rab, R4, and Rs are as
defined in formula (1), and Ry is -L2-Re, wherein L, is ~NH- or —N(alkyl)-, and Re is as
defined for a compound of formula (I) can be prepared as follows. The treatment of
compounds of formuia (10) wherein X4 is |, Br or Cl with a compound of formula
H,N-Rg or HN(alkyl)-Rs and a base such as, but not limited to, sodium t-butoxide or
cesium carbonate in the presence of a metal catalyst such as, but not limited to,
copper metal or Cul, palladium diacetate, and also optionally with a ligand such as,
but not limited to, BINAP, or tri-tert-butylphosphine under heated conditions will

provide compounds of formula (11). Similarly, compounds of formulas (12) wherein
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Reactions To Yield Novel Heteroarylpyridines, Parry,
Paul R ; Wang, Changsheng; Batsanov, Andrei S.; Bryce,
woBmvos8oR ; Tarbit, Brian, Journal of O ganic EEUTSZ06/Y36422
(2002), 67(21) 7541- 7543. pyri m di ne-5-boronic acid
m, R, B&s%d@z%dms 7re & deirmtbini formulet (Naland Ra -k 4Rs, wherein L

s U FSH 5t 843 R o Sihoosi g agmsiagy oombe

preparéd%?%atlﬁgfddmﬁbdiﬂs%fb@mﬂﬂa‘(1@Fwﬁereﬂm X3¢\, BIdrall with a
Urenot o, et al ew. Chem 1Int.

compoyogd pai)‘ormdef%lzBs op ?'kYQRm'#tHVIWWﬁoﬁ%E@e sopditiens.c The

eectofSEENE el RARE IR et glihe!lasbiaapatdfe

Referefcés thatyddsaribe thie‘lse4m5trﬁ>dbln egmtayytie foudidln the following: J.

Hartwi b, ATIEGIR OOk s GHf AT 200 7vEISGHE 3. T i et al. Acc.

Chem. %& h?§ 's%ots;@ Qrggear?! {Pow qz%if@%t\én apakd ashart Gt ﬁLaequM

boryl ation o trifiates (or 1odides)
(2000)pFn\écldMMQaetal.,S}rgtltmsw62096§34(2@®)2) aW:BB?BO{ang etal., J.

ommdbal S MR 5, S (s

Gomipdrriy iehaRs (1 1) WRSrei i, R, IRadi Ry RYEhd Rs are as
2007/ osso74pcwuszéog)/0364 Ry, FRg! Rup RYéhd Rs

defined ist fosmgtan{1).- ajr\ngled.;zd?@me@r{_z ig.oxygen and R is as defined in

formul%n(lg; ﬁghr&% F% VI}%% E%togrr?at es, é%st mzdg@o@qﬁgs%‘?wmmg (10)

wheren@l)slqevlelar deGimvath & cov?menhd of Rivaiura H &Fxausind/i.base such as,
Tetrahedron Letters 2000%{@41 (19), 3705-3708.

but nof lgnitge iy -SpdiypiyARge Jn B SPLRNE Skeh éS@IBGﬁa@fMH 93-0;
dimeth{#6AR4PRIe, in the presence of a metal containing catalyst such as Cul or

palladium diacetate under heated conditions will provide compounds of formula (11).
Similarly, compounds of formulas (12) wherein m, Rs, Raa, Rsp, Reand Rs are as
defined in formula (1), and Ry is L>-Rs, wherein L is oxygen and Rg is as defined in
formula (I) can be prepared by heating compounds of formula (10) wherein Xz is |,
Br or Cl with a compound of formula HO-Rg utilizing the same conditions.
References that describe these methodologies may be found in the following: J.
Hartwig et al., Angew. Chem. Int. Ed., 37:2046-2067 (1998); K. E. Torraca et al., J.
Amer. Chem. Soc., 123:10770-10771 (2001 ); S. Kuwabe et al., J. Amer. Chem.
Soc.,123:12202-12206 (2001); K. E. Toracca et al., J. Am. Chem. Soc., 122:12907-
12908 (2000); R. Olivera et al., Tet. Lett., 41:4353—4356 (2000); J.-F. Marcoux et al.,
J. Am. Chem. Soc., 119:10539-10540 (1997); A. Aranyos et al., J. Amer. Chem.
Soc., 121:4369-4378 (1999); T. Satoh et al., Bull. Chem. Soc. Jpn., 71:2239-2246
(1998); J. F. Hartwig, Tetrahedron Lett., 38:2239-2246 (1997); M. Palucki et al., J.
Amer. Chem. Soc., 119:3395-3396 (1997); N. Haga et al, J. Org. Chem., 61:735-
745 (1996); R. Bates et al., J. Org. Chem., 47:4374-4376 (1982); T. Yamamoto et
al., Can. J. Chem., 61:86-91 (1983); A. Aranyos et al., J. Amer. Chem: Soc.,
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Institut du PIN - University Bordeaux 1 351 cours de
| a I'iberation Tal ence Cedex, 33450 France
wd bioansdorene- 1- boroni c acid Al drich Chem cal Qeapeszone/036422
I nc. Benzoxazol e-5-boronic acid Cat # 110831, Asynthem
121 436913%785 prggw ahd . BRetonosthl 2 Syhth. Soromom. <2127 25-62A30x
Digital Specialty Chem cals, Inc.
(1998)4 I\/bt hyl -7-(4, 4,5, 5-tetramet hyl -

oRym S IBR AR SRl Ry R Sy yendfocre o0
definedrfannai WHANIORMstLhyRs, Sthetein L5,is sulfur and Re is as defined for a

compoysy 5 PR A S o255 B ltng compongys offormila (10

wherelﬁ%ﬂ iQ‘Eﬁﬁo?@anﬁ a é&ﬁé’ound@ﬂ@rmula HS-Rg in the presence of a
dr o- 4, 4-di net hyl- 2- oxo-2H 3 1- benzoxazi
base, with bowﬂhout acnetalzn@tab/st such as Cubor pallagiymedliageta %bd@ a solvent

such aafd'msﬁmfpﬁ%%z%? eRf0G SRR boRRRPRYS pFrfh RS 1S

ro
wherelﬁ%r RS HQ%‘ R1g RarddRs ary ad defuheii sfoorhulx(l )y izmdeR isdr:Rs,
exchange wth an ano |th| um agent

wheremdlgl lsmllfuwa[\d] P@da,aﬁ,d@,ﬂn% iny qg ula (l can be prepared by heating
compounds of formula (10) wherein Xz is |, Br or Cl with a compound of formula HS-
Rs utilizing the same conditions. References that describe these methodologies may
be found in the following: G. Y. Li et al., J. Org. Chem., 66:8677-8631 (2001); Y.
Wang et al., Bioorg. Med. Chem. Lett., 11:891-894 (2001); G. Liu et al., J. Med.
Chem., 44:1202—1210 (2001); G. Y. Li et al., Angew. Chem. Int. Ed., 40:1513-1516
(2001); U. Schopfer et al., Tetrahedron, 57:3069-3074 (2001); and C. Palomo et al.,
Tet. Lett., 41:1283—1286 (2000); A. Pelter et al., Tet. Lett., 42:8391-8394 (2001); W.
Lee et al., J. Org. Chem., 66:474—480 (2001); and A. Toshimitsu et al., Het. Chem.,
12:392-397 (2001).

Scheme 3
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compapTaarR N3 B g s oA Pt heein. Re R
Ry anﬁ'F@/é eOs @tHled iWRdIRAY (1), REkasetsutad front tHeegreupapoisisting of
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Scheme 4
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contai ning heterocyclic ring IV nked to t par en
noi ety through the nitmragen, maybe pre ap%d as
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wherein Xi is |, Br or etrgrocy
formula HR6, wherein H | Varogen on t he \ro
atom contained in the hetero t he prese'i%le of " "R
a base such as, but not limte S&di um t - but oxi dw,
or cesium carbonate, a netal ©a&talyst such as, bd® not

dehssradehoutephs DAl {Puipin e pelliayBHafompoupgs of
formulg% 1? W%b&nﬁ HBrauId qg) WReitsh iy, RRORR) F{ieand Rk are as

ounds of fornu Simlarly

11).
defmednnaﬁanmnda (j) andrpdandsr er Cl. o}rmgtg\emgj (Q/)/I’{@ﬂ'b@ pomm@gﬁld or

R3
ester epnc? gpﬁ%ﬁj e u%{elréa%ug %ée'{rbg@?/'ﬁ: W @%nﬁﬁp?f&% dfotrfiula (18).
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(9) wherein %si,”@Lhezsgﬁ%%rg%@#?fr@gpmeE BlgmeERgpt. rorci

2ukiab ﬂ?o
When?llea’t acﬂg@gRﬁédor% t&%nﬁﬁla@iitgﬂ%fe?/?gw)ﬁ acton

condlché WlIBproalde, co}np@rgis aHermylagd 9). 1§@mm\4i§m(§@ynula (19)

when R[qﬁ’;gg g\%@ttnglp anh\yg)r @\tﬁ.@p%t ahase S@%ﬁaé %%é(g@%t;e%gotassmm

liéWed by treBt@anpwith anGraime, of formula
carbo&%@@ﬂgmﬁ%&n%%ge%and A 9K| yonori et al Qﬂal%
R4R5Nb|tand amewah%mt@p@bwted@@@aﬁw&ﬁﬂ? Wil progdpice
Hglﬁ’nb] 1 2 R3b, R4, and R5 are as 25defi ned
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conmpounds of fornula (10) wherein Xi is |, Br or C

with a conpound of fornmula H2ZN-R6 or HN(al kyl )-R6 and
wa@2dasssosuch as, but not limted to, sodi um t-bert/0%i00€036422

or cesium carbonate in the presence of a netal

catal yst such as, but not linm\ted to, 30copper netal

? Cul, pall &kum di acet at e, a N&l.so optiomally with
Reb suchla X, but not linmted R8I NAP, L or X,
tr|-t hosphi-re—ureter heat ed | s Wil |

provi ”bgj g of forfula (11). Si

conpounds of £ or nfil | agof;AB) Herein rrl R3a R3b,
R4, and H8) are®as defi neﬁbln fornmula (I )( 1brﬁFbR2 is
-L2-R6, wherein L2|s-NH- or -N(alkyl)-, and R6 is as
defined for a conpound of forrmula (1) c¢an H@ prepared
by heating conpounds of fornmula (10) erein is I,
BrRar O with a conmpound of forrrul N- R6 or

HN( al -R6 utiliRing the same con heR&'a
reaBti on|_claRbg oxpred il yRARNE ve r@h

di oxane, t¢ ne pyri deme—Refer ence at

descri be the§’e g ougl, 0gi epNaBry;Chie foun

followi ng: J. Hart 'g, et ®leOH oAngew. Chem tR3

37: 2046- 2067 (4998)* ). P.BWgPfe et al ., A Chem
Res., 13:805-818 (1998); JCHECL\EPHe et al ., . O g.
Chem, 65:1158-1174 X2000); F. Y. Kwong et aI., Og.
Lett., 4:581-58R(B@M)\ and B. H Yang et al., J. 10
Or ganonet . Chenpd-cadipst 12§- 146 (1999). Conpounds
of formulas (11) wherein R3, R3a, R3b, R4 and R5
are asrdefined in formul a (I)R and Rl is L2-R6,

wher ei n] IS oxygen @Bnd IS defined ingformila
(1) caRsbe Bar ed Q||OWBS Thi t Reat men fx1
conpounds o ) "Wwher ei n ' B
with a conpou &éHORG usi of
15but not limtedto,]so um°hydri de |n a sol ve
as toluene or NN dl'ﬁret hyl f or mam de, zﬁpeR:pr esence
of a metal contai® )ng catal yst such as d.l

pal | adi um di acet ate under heated conditi ons Wil |

provi de conmpounds of formula (11). Simlar

caspatiings infSchermas asonipayndshel fermula (Sszhaa:;éeatee withe@

sl 54 o5 R RSB s s SBherates

from tpe lﬂi‘?rb%ghéhr}: SR8y r*éagerstenﬂrf@ﬂlmmm (eran@@ Ieeepsuchdss Iodt not

10) wherein X2 Br or. d with ac n(P Pfd
limitedbto Soditrm bydHoxide artsodium rﬁ@e’fhﬁéld%rrﬂ' Bl FRRROLNGS of formula
@21). {eﬁie%nﬁ ,%Fé%}; rﬁ()jri ﬁ%&f@b&f&%é@rﬁ%% %:ﬁ%n 1,81 Hecl. Trav.
Pay dFI&WB \t..106¢5), 137-121@4(698m35nd me)et aKJ EledTaai Cdnemretry vol.

Arrer Soc., ,123: 1077 Zrl Fn &

37(16%%&2@22 &1 994)3The\,liryﬁroly§ﬁ% compoun s of for! 1) under acidic
conditions will provide aldehydes of formula (22). The aldehyde of compounds of
formula (22) when treated with an amine R4RsNH, wherein R4 and Rs are as defined
in formula (1), followed by treatment with sodium cyanoborohydride in methanol,
sodium triacetoxyborohydride in dichloromethane, or borane-pyridine complex in a
mixture of dichloromethane and methanol will provided compounds of formula (23).
The compounds of formula (23) when treated according to the conditions in Scheme
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Org. Chem, 61:735- 7455¢h®06p, R Bates et al., J.
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Ahgewthn@ldequheme B0compounds| @ ﬁfpg]_\gla( @@@,1\yher@|n X is bromo or
iodo a@dl&f%ﬁ@?@[ ﬁ%ﬂ areE%tc{e%l}@ﬁﬁﬁ %rnﬂai%@h?%feaﬁ%%y a %‘ﬁpound
of 1‘orr’ﬁ§|at ?‘7 ), thé'ﬂeln RTgéh cith@td group20faRe Todlda - 28 Dr a ghouped the

formuia)shsarRaaslubé%e%awher%Lz ggﬁg:ar‘le?g @ggoégﬁnag%@, fye hstgrocycle
(whereln ﬁ\n%éero\é?c%()@o%g A8 A/ ABEHHRRYYRNARA%S pyridazin-3(2H)-one or

pyridine-2(1H)-one) and La, and Rea are defined in formula (1), in the presence of

copper powder, copper iodide, potassium carbonate and pyridine under heated
conditions will provide compounds of formula (28). Compounds of formula (28)
when subjected to oxidative conditions such as but not limited to Dess-Martin
periodinane ([87413-09-0], Aldrich Chemical Company), Swern oxidation or Jones
oxidation as known to one skilled in the art, will provide compounds of formula (29).
Compounds of formula (29) when treated with an amine of formula RsR4NH followed
by the addition of sodium cyanoborohydride will provide compounds of formula (30).

Alternatively, reducing agents descnbed in Scheme 3 for the conversion of
47-
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As shown in Scheme 3, conpounds of formula (13) when
treated with an am ne of fornula R4RSNH fol |l owed by

wo e@anssnt W th either sodi um Scyanoborohydri deCT/DS2006/036422
met hanol, sodiumtriacetoxyborohydride in

compognh@?bﬂo@mfﬁtdﬁalrm mtorcdmp(ﬁnu}qayfrfodnule (dénpiayselse bg used for this
xture of s t

MO O ey SETR I R —
or ano{[:\;%g %b@g@é@ reoggﬂ%élggﬁt IGTov&rPfd%H@sl(nﬂéd invder it wllhprowde

re as defined in Formula (I)
compouads ef frtmeta (319mGdrapgundpotionziia (31 Mﬁnﬁmt@géﬂ

trlﬂuorc%%iég}gn@ﬁuﬁqyg hyﬁé@? z%Js [@@W@%tm I %’ﬁ@ﬁﬁgﬁfﬁ i resence

of a ba8S&fchRishsuttree Ilﬁﬁt‘é\d%spdwss?umwm@mdéolmécb bwm@treatment
I'nto conpounds of fornula ( to o

with arf oming of DIByIE BoRiNENI) prodp SaRBSUBRS PbRHTIAS (38) Both
compoc.:p? %'f??dr R?%Q@%gﬁf‘% drygne?%%%grggl%‘gvg %frf]g?s o'uﬂdE Qf tAl Bresent

ing o
inventibr &g eehtairmtiffexant dtafsaghemical @oaofigunatiah&y| t hi o, and X2

, Br b d
@mmt@aé’B@@gé&anmq@wci%@?éi%aé%%%i%B KRBshsRRor
comm%%rl 159@9 Fgf; %ﬁ(?ﬁ\'ﬁ?éi Lg]ﬁ‘ﬁetlﬂﬂeﬁé)b%lb&téﬂi@éaérggg}tglgtg(é&ﬁf
numbéﬂC}MG(DtM:Ylls mmv@rﬂaumv@(amg fronPilaykridgs Bic, A3pviflely,
Tmtagelc-gotgg\)zvgﬁ%l?g’f 6% '_Bn)ﬁed angdom and from Ryan Scientific, Inc., P O

Box 845, Isle of Palms, SC, 29451, USA. 1-methy|-3-
methylenecyclobutanecarbonitrile (CAS number 32082-16-9) is available through

methods described in "Methods of preparing 2- and 3-functionally substituted

methylenecyclobutanes via the cycloaddition of allene with acrylic acid derivatives”
by Men'shchikov, V. A. (Otkrytoe Aktsionernoe Obshchestvo "Vserossiiskii
Nauchno-lssledovatel'skii Institut Organicheskogo Sinteza", Russia), and found in
Chemical Abstracts Number 137:310640; and Russian patent application RU 2000-
103966. Synthesis of 1-methyl-3-methylenecyclobutanecarbonitrile is also described
in "Cyclobutane Carboxamide Inhibitors of Fungal Melanin: Biosynthesis and their
Evaluation as Fungicides" Jennings, et al. Bioorganic & Medicinal Chemistry 8
(2000) 897-907; this reference also describes the synthesis of 3-methylene-1
(trifluoromethyl)cyclobutanecarbonitrile, 1-chloro-3
methylenecyclobutanecarbonitrile, and describes a general method of synthesis of 1-
substituted analogs of (4). 1-chloro-3-methylenecyclobutanecarbonitrile is also
available by methods described in Bienfait, et al. Tetrahedron (1991), 47(38), 8167~
76. The conversion of chloro compounds such as 1-chloro-3-
methylenecyclobutanecarbonitrile to fluoro compounds such as 1-fluoro-3-
methylenecyclobutanecarbonitrile is well-known, for example by treatment with
fluoride ion. Compounds (4) can be converted to compounds (5) and to compounds

-48-



10

15

20

25

30

m Nm N X2R2 (18) R36(19)R3b 1" 1r 1) Tf 20,
K2C33, Cl-12C12 2) RAR3NH, K2CO3 R3-N, X2 or
weheneod shows an alternative route to the gePEr/E$10061036422
of conpounds of formula (11) from conpounds of formul a
of the in¥entioWer gemarm foR3Rla {Bby tiRdrauies BBseredds Stames 1ihand
Formula (1), and X1 is |, Br or O. Treatnent of (9)
descrily@d Retgibor oni ¢ acid or 5 ester and pal | adi um under

%Bﬂuﬁr?é‘?éﬂbio?ﬁc Al cophirR d(%?ﬁf@ﬁl@di‘av@ﬂalﬁl@rbwlkrmwn
g). The treatnent of conpounds of formula (18) with
routestaridre icorrandrgidilly dvaiablea Fbaesampleh 1y drox-3not 1 mi t ed

methylspecGabAERECHP B G 25 T T E R Rake R & e
Ameri@fﬁf EheHfh Tociddyit(190k) | 116(1 £y 6169-G166asBihemcompipunas ¢5)

w I I" produce conpounds of fornula (11), Sinjlarly,
have lemdeswibedfin fenminos. ealoBiagiganic & Medieial repbt%v's)éﬁx 8,(2§00)
o700, B SrATp S Ay PRty Bl atBrr oty
3-metRfkhasiduButassIarSoeyici adié:abls referencel pravides aigeneral method for

o cebuome romoints of (G, 1Sk AR s
(CherRBSEABMERE RuRbr 187 6bidE- cldiBbROTGRT M SakhERaliAci P O

or ommet hane y treatnment wth an am ne of
Box 848/ Isld af R34 BENI2o4d , & SFssandseibar seurses) tea vaiielyiadd -

oot e TS RIEN oo 4SS S5 AR A raton, o 5
methﬁéﬁééﬁ%%@ér%@fb@ylic acid is deprotonated with a base such as lithium di-
isopropyl amide or other base, in a solvent such as THF, followed by treatment with
an electrophilic reagent. Suitable electrophilic reagents are ethyl iodide, TosMIC
(toluene methyl isocyanide), CNBr, and the like.

Esters of cyclobutane carboxylic acid compounds (5) are available by known
routes or are commercially available, and these may be hydrolyzed to the

cyclobutane carboxylic acid compounds (5) under basic conditions (NaOH) or acid

. conditions (HCI). For example, cyclobutanecarboxylic acid, 1-cyano-3-methylene-,

methyl ester (Chemical abstracts number 116546-99-7) is available for hydrolysis to
1-cyano-3-methylenecyclobutanecarboxylic acid.

2_aminobenzenethiol compounds of formula (2) are available from a variety of
routes or are commercially available. Examples of compounds (2) include 2-amino-
5-(dimethylamino)benzenethiol (Chemical Abstracts number 860766-72-9, see
Zincke, Th.; Muller, Joh. Marburg, Ber. (1913), 46, 775-86); Benzenethiol, 2-amino-
5-chloro-3-methoxy-, hydrochloride (Chemical Abstracts number 859032-36-3, see
Takahashi, Torizo; Shibasaki, Juichiro; Okada, Jutaro. Syntheses of heterocyclic
compounds of nitrogen. L. Yakugaku Zasshi (1951), 71, 41-4. ); Herz, Richard; 2-
amino-5-(phenylamino)benzenethiol (Chemical Abstracts number 858833-38-2; see
Friedlaender, Paul. Aryl mercaptan derivatives. (1923), DE 491224), 4-amino-3-
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As outlined in Schenme 5, conmpounds of formula (8) when
treated with a solution containing the anion of
wale@rhydo74 socyanonet hyl phosphonate (itself genetBUSIHO&036422
fromthe phosphonic ester reagents of formula (20) and
merca[ﬁoﬁéﬁfbrﬁﬂ#ﬁé‘ (@Hrerhidhal Abstradtsinuetkt 8026601581 hyel Bogad, darston

T; Hu§§¢;ﬁg“mggéﬂgg',%%gm&megw SR chatnig 7t a2ble-
carbox{{f; Q@gﬁjd‘)iéh Mhsee 4£on‘(?|§[1ggk;t /Sm\?ggéb{gr%gbﬁcé}'%@ (1932),
54, 33@15 i Bamino-bketh3xyidizenatiial- (Q}B@ml(;ajgﬁgzs)tracts]@umber 785727-27-
7 see RO Srlgqic’rgo,é Bl e?rgggaegtjée)é? %;ﬁ‘éaﬁ %aqﬂﬂ% I éﬁlze%%’eter J;

Higley Tdi‘eAﬁthM?aer Plfolli%%mﬂ}”kﬂédlﬁkuﬁ@ﬂfﬁdnﬁaé P2)Shimehick; Edtvedd S.;
W'th an’ ani né RARSNH, wherein R4 and R5 are as defined

Wexlet, Ruth rRruAayl((B()A ¢im1$$iami asyltranstarase {AGAT ) Inhdjfqis; ureas
bearmgﬁaeg%ggr Hﬁ% giqr?%oes %P@ﬂ)‘? Cam @ﬁgém |oor83n|c & Medicinal
Chem|§ﬁ{/%ﬁepsyr(ﬂ9951)e SQWBWZ)TQ-@wﬂhd-EH(rp@eﬂdm -1-
| or omet harie and met hanol wil | ? ound

ylsuIfo?yl)benmeﬂ’ll()bg;heni%“hﬂéa(&%HHB]P&HQ 4§é é&’%ngl ﬁﬁyen

. reat i it
availat SR B RR - AR RE N EfRG oy Hifect f‘é’?ﬁS@?ﬁ%3>“§fJEY‘@ -
merca?ﬁ);\bémmic wicld methyy edter coeganibedsn Gfannteyet al. Canadian J. Chem.

vol. 435(1 deﬁf@é&?@"”%ﬂ%g% {d@%t% SUbStthB'lj deﬁgn%d)ﬂ Sugano,
ot al., BSOS MG ChefX iLetOVoS881096X Ipp. 861-BBBes OXi . R3a

Additionally, 2-aminobenzenethiol compounds of formula (2) are available by
basic hydrolysis of benzo[d]thiazol-2(3H)-ones, as described in Example 1a, or acid
hydrolysis. A wide variety of benzo[d]thiazol-2(3H)-ones have been described, and
methods of preparation are known to those skilled in the art of organic synthesis.
Examples of general methods of preparation of benzo[d]thiazol-2(3H)-ones from
anilines (which are themselves widely available commercially) can be found in
"Development of a Manufacturing Process for Sibenadet Hydrochloride, the Active
Ingredient of Viozan" Giles, et al. Organic Process Research & Development, vol.
8(4), 628-642 (2004), and " Synthesis and Evaluation of Non-Catechol D-1 and D-2
Dopamine Receptor Agonists: Benzimidazol-2-one, Benzoxazol-2-one, and the
Highly Potent Benzothiazol-2-one 7-Ethylamines” Weinstock, et al., Journal of
Medicinal Chemistry (1987), 30, pp1166-1176.

The compounds and intermediates of the invention may be isolated and
purified by methods weil-known to those skilled in the art of organic synthesis.
Examples of conventional methods for isolating and purifying compounds can
include, but are not limited to, chromatography on solid supports such as silica gel,
alumina, or silica derivatized with alkylsilane groups, by recrystallization at high or
low temperature with an optional pretreatment with activated carbon, thin-layer

-50-



10

15

20

25

30

SRi 0:CT-4" NR2 (29) Rm 1. R3RANH 2.
NaBH3CN R3a R3 R14R2 (30) Rn 5 As outlined in

welvensody conpounds of fornula (26), wherein MUBHUS006WB6422
or iodo and R2, R3a and R3b are as defined in formla
chromdtbyraphiye distilatiere at niousapresayesnstimatignwindervagyum, and

. _wherein Ri. is,ei. . , - .
tituratiiions GBsEiodd 67 ORGP ARRLS TR EABricat DY)
Chemi?fm'é 'régfﬁ@ittiﬁgé(ﬁ gtggp,l by'?ﬁ,irﬁiéd, Htéar_uafoed,r&hah,mmchen, pub.
rocycl e i
Longmandselartlis i Rphnieab(Z39p 2D oI5y Falate 2( 1) - one) _and
é‘lh 'c?b%pg&g?@gf tﬂé%@e@{ﬂg@?@v’e%tﬁ@ééﬂﬁ . d%s%c ni(jc)r{d)g‘ehﬁNhereby the

senc COpper po copper i odi Ssi um
compotiatamabe traatbdpwith dnreciditulermtedesited sallli Fooexample, a

o |
compclohI, BEIBRCIES WieAn S SLaIabas TBRTHERRI LG dp Pryide the
desirec? F%@ﬁ’glcggé Sié%%jtédﬂat dieclerssy Mieratibn aRer toslingRExamples of

_ Al'drich Chem cal” Conpany), Swern
acids suifathie forrihe reddiossincluidd Abutare aot kimdigd to dadaric awid) lastic acid,

sucein R Aol e A S AL TH e aons
toluen8SufdicHabhifetéAsidnid, lbeneensulfonits cadsbirtic, dantirics adilelo)
cyanobor ohydride will provide conpounds of fornu

illp ( | .
gluconi@@cetigpprapianie.aaligricy hydwghiariey ha@r&b{%mefe@ép?mﬁ?, gulfuric,

i, SERFFE Xt i PSSO TR D0 i irests apaus
glutamw,tél"nd?ﬂfmmmds of formula (14) nmay al so be used for

this transformation. Conpounds of formula (29) when
treated with sodi um borohydri de or another appropriate

ComgBSﬂUﬁé ggtr?egmng&qvm to one skilled in the art will
of formula (31). Conpounds of

f Thierinven{iéd plsshprovidesgitedmacetical compositions comprising a
nererbp b A SR Tk BPIRE R Bl 17 IS on i
pharmaceutically acceptable carrier. The compositions comprise compounds of the
invention formulated together with one or more non-toxic pharmaceutically
acceptable carriers. The pharmaceutical compositions can be formulated for oral
administration in solid or liquid form, for parenteral injection or for rectal
administration.

The term “pharmaceutically acceptable carrier”, as used herein, means a non-
toxic, inert solid, semi-solid or liquid filler, diluent, encapsulating material or
formulation auxiliary of any type. Some examples of materials which can serve as
pharmaceutically acceptable carriers are sugars such as lactose, glucose and
sucrose; starches such as corn starch and potato starch; cellulose a‘nd its derivatives
such as sodium carboxymethyl cellulose, ethyl cellulose and cellulose acetate;
powdered tragacanth; malt; gelatin; talc; cocoa butter and suppository waxes; oils
such as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and

soybean oil; glycols; such a propylene glycol; esters such as ethyl oleate and ethyl

!
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of a base such as but not limted to potassium
carbonate followed by the treatnent with an am ne of
wo ooomossa7fR3RANH wi | | provi de conpounds of for nedBUSRR§/036422
Bot h conpounds of fornmula (30) and (32) are
laurate; egagSesffedny\agents soctp as mEgnesiun hyéme&:&hand @leminuon

but caqontain dlfferet stereo emnm c 0 .
PyaroxR AT APPSR G RO E P LR e s By et
alcohok %%Hﬁbhﬁ% B!En‘fé‘lIr %Iﬁﬁéﬂﬁe giviell ¥s et |n@th©XIcE$Umpat|ble

[ ene cl’ obut anecarbonitrile (CAS )
|ubncantm$mh ass'@mums wyhssﬂ atmanrd olagnepivay ataaé@ﬂee apweth as coloring

agentscrfpatid eas . ehaHG “aibls Bl e BHRY NG poimifing,

agent g?éﬁ@r%‘tﬁﬁes@ﬁcﬁaﬁf ioXfaaits cah@ls28d piesenbin the O@hbybltﬁn
nmet hyl enecycl obut anecar bonitril E@CA nunber
aCCOdeM)B)ZﬂWPGUQQMeﬁt alane gkiled imtharko IMSscri bed in

ﬂ%sé’lféﬁ ﬁ'[a%%UR&@F@{ eﬁ(gsc@% p%r{é\gglﬂdaoé% b¥ administered to

humaw@ﬂ\dnaMrmamrrm‘ls akeillayneeobaltw pacmj¢raty dotrdcisternaby,i ves”
tsiQ

h h Q k
intravage i SRR RSN < R T BRNEETS ST s e deape). bucally
h ]
or as élﬂél%hcﬁagl%??é%b g;ﬁrl_éggf?g S;Ib\léulbng?g‘al 5 Pé@ﬁ'séd h;e?élﬁ fedbrado
modemfsadmmlqjaert@mwhlpblmcjade @ﬁravengoaontramgeelar Sptraperdiogeal,

vasiing, AU GO ABPA SRR L o, or' ™
Wﬁiacﬁﬁh@éﬂd@m;ﬁb@ﬁdﬂﬁ foe phferievdl infedtionBorhpiddd on as

Fungi ci des" Jenni n? et al. Bioorganic & |\/Ed| ci nal
pharmaseiicallyyacgeptaiie plasiy agugous of rRonasiusPlR eelutions, dispersions,

cuspo35 P BT 0K B g G i s et

solutioretdndispersiopis o Esteansies i suitdbile Iaqueaml addsmnlakqaeoas carriers,
eneral net hod of &Qt hesis o

ut ed anal o
diluen SPWFntSlorcYﬁrB?lss S5O iRiTe By roh PONRS LTBBHIER, O s
polyetﬁ?l%ﬂ;?g(fd Gg)ean%’ fggfl@@qw (ﬁifﬁmgéltge? hﬂxt'ﬁ'r@é‘ﬂféréof) Sjegetable
oils (sucimas odive ml))fand MJectablmmganchsteusdumgslemiyl olleat%m suitable

mixtuigg ARl SHtdBle gAY SR By abay e dBamsSRRE. o e
exam;bl% Wme' 5:%’61“8 cB‘éth%@Hﬁ'a@ |Edithid, @At the Thaintd iaridelstithéd eequired

Conpounds (4) can be convertéd to conpounds (5)

partlclarmlze in thernasernfslisparsipne7aniby ihrPaTe obswiagter®422 of

LR IUEALLOMaRE nHENSES ol RN RV Bl Dol At iive agents,
wettm@é‘de‘hwteﬁlﬁlﬂsﬁ%hg@gbhts: andidisprsing woasitd. SB’rWeeltlahmthe action

aval | able b nown routes or are conmmerc %
of micseergpaisms nmrbeegmw]eg by MaRipHE @ngcterlal and antifungal agents,

for ex%ﬁ%%a@?t‘?&)@ lc%ﬂibﬁgfa%ﬁ *b%@ébf %oﬁﬁd(:: gﬁl'ds gﬁﬁﬁéa :I Q%d It'rﬂax/also
be debitA9é ko ifcléd e ptorid 59ehifss for eXairgple,caugans,rabxliyrd)chieride and the

been descrlbed in_Jennings Bi.oor gani c
ike. RekoRgashAbROTERR of ;hesm(ez%m? PhafapsiicaL T e brought
C d
cbout T o R USSR o S s i

monos’@‘aeaiterami pelatindes a general nethod for 10 t he
conversion of the commercially avail abl e
3- et hyl enecycl obut anecar boxylic acid (Chenm ca
Abstracts nunber 15760-35-7, avail able from Ryan
Scientific, Inc., PO Box 84p |sle of Palns, Sc,
29451, USA, and other sources) to a variety of 1-
substituted 3-nethyl enecycl obut anecar boxylic acids. In
this transformation, the 3-
nmet hyl enecycl obut anecar boxylic acid i s deprotonated
with a base such as lithiumdi- 15i sopropyl am de or
ot her base, in a solvent such as THF, followed by
treatnment with
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an electrophilic reagent. Suitable electrophilic
reagents are ethyl iodide, TosMC (toluene nethyl

wo smeyasorgde), CNBr, and the |ike. Esterscnﬁs2006/036422
cycl obut ane carboxyllc aci d conpounds (5)
darvaon‘n&trtasebylnmdantcr pipleng the effest 0 mesvg, Iala gﬁen desirable to

o b P B TR BB e Aten, T

may b€ 8BEbibrsted hipPd uss oba 'Ilduidosl@pbhglba dfNgystallireror amorphous
exanpl e, cyclobut anecar bo@gﬂll c acid

materiahwiffapooswatareplindy., Thet OE%Q%WFP'@%@HWVUSHE?P sepgnds

open BN AAE TR Men BBE R PH gghet

crystalin@ e bAnémﬁt/@lyphelegeu @ibsdmptioh dfer pareatdrally administered
avaj l able froma variety of 25 royte

drug ferphisegasoaInlighad cha%mvmm.%ﬁ%%n Rg ?&ﬁm@saf( 9ij vehicle.
SIEPHECfr AR g s b g
agents] éor. exdanpler gthoRglated [B%t}a)a,rylzta&(;omm Myoxysé'rw@msnmﬁpl and

B TR AR ST TR

agar, tﬁ&%m'andlﬁhb&lﬁ\‘e%%e@@da Jutaro. Syntheses of
erocyclic 30conpounds of nitrogen. L. Yakugaku
Zﬁdemre& 208 Tpr mpre effgctive dlistrigaition, mecqm@purgis of the invention

oo o RIS SR AR SR B 951 8 e
matnc@ﬁfl aies) @hd\rﬁlbrom;eréé.gméy rialy BOdtRRNYed, 4oaexaimp[b by

007/ 038074PCT/ US2006/ 036 22 nerca 102(51%@ itr
fltratiqrihenyanp bASIARELAIN RIS ie 50 95 S0 G B0 Jiging sGents in

' te
e Rl AL I ) pe sl o vt
some @ﬂtér@asmlemjeutable mmumllmn"feohatelyAmfmecme Cheni cal

Soci et 193 54, 3 X . . .
Anjget ege@?ﬁ@%éﬂ?é’ﬂ% Fﬁ& forning migkgengaReyIatgd;matrices of
the drgy Efadé@@d%ﬁ@?olgﬁ?ars%%h\é@ pﬂﬁyla&idéﬂ%ﬁg%ohde . | Dependlng

rmai N, Sandra
upon ?ﬁrailobfdrwg tgl pqiym@r andribe nadurarof the particuar, pqumer employed

NGl T R N T

polym'e'i%‘lrkaddéréalywrt%‘ésﬁeg)"arﬁwpbmmg@mbsp Depoipiajectable

bi ol sosteric for an imn dazol i oorgani ¢ & Medi ci nal
formuta’c@msalsq/angem’e@agec{ by esjrapping)the deyg mzl)posomes or

merof B R AR e Mool erzeret o

ayré lirjbétable formblatiohs €and® ibrikeed far mmepwfmaneetthrough
Ki ev, 01103%I 3-am no-4- nercapt.n-benzoi h
a bactg—:gtaéfetam gy bwn%mr@tng rilizing @gﬁggq I&& § for@1 Ql)(/ﬁtenle

éé&Jn é{% Q#bioed d in sterile water or other
solid RPHE %é oxy benzenet%rdlfperggscl:nrl bed i n Sugano,
sterlleémjaitableﬁinedmglJusfenrlor(mame Lett. vol. 6 (1996), pp.

e e B S RSB Ao SRR noue

suspc%?‘l%%ﬁog gtyg%ﬂhul%@d‘%céﬁlﬁﬁwgt@sché%éﬁvh%ﬂusmg@tﬁt@bl@dlspersmg

rolysis. A wde variety of

or wettmgzameﬂts Ianelmrspemng -agents.hihe stm&euru@ablﬁtj@épa@m@n may

also s Serte GneBrBB g tgh RebetoEDs kB Sicrio. "

met hods of preparation of benzo[d]thiazol-2(3H)-ones
from 20 anilines (which argdhensel ves w dely
avai |l abl e comrercially) can be found in "Devel oprment
of a Manufacturing Process for Sibenadet
Hydrochl ori de, the Active Ingredient of Viozan" G| es,
et al. Organic Process Research & Devel opnent, vol.
8(4), 628-642 (2004), and" Synthesis and Eval uati on of
Non- Cat echol D-1 and D-2 Dopam ne Receptor Agoni sts:
Ben2|nn|dazol 2-one, Benzoxazol 2-one, and t he

~r-a . g~ a2 a -~ a1 I 1 ~ o — ge—
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The conpounds and internedi ates of the invention may
be isolated and purified by nethods well-known to
W(b lzm»smalm Iled in the art of organic synthesi SPCT/US2006/036422
npl es of conventional mnethods for isolating and

parentgtaliyfqnq&@tamﬁﬁdwu@r@ﬂvem such @spgeolution ingt 8- lﬂaﬁned iol.
Amonéhfﬂ éé&gdtgble“\féfh‘i’cﬂgé 8R4 r%BL\‘/}é ggté‘%‘gtﬁr ) 154 BRA dé%§%t‘éﬂmé‘t%r

Ringertd &oiutibh al06S.Br ang $sotdmic sediuns chldrideaolutionat Infedglitiar, sterile,

| ,
fixed ogggrtggp gég&ﬁj ,\,{Vt\enr% p%]qg tglrs(.)orll%t orrestursggﬁ&ﬁgtmé’\élum For this

i / -
PO P AP O oL IRy AR mono: e
dlglyc&raiamnm adition, ifatty acndsrsuchasdﬂelcradmbara‘ ased mstharmfeparratlon of
l% s Textbook of Practical Oganic Chem stry", 5th

injectabiS i on (1989), by Furniss, Hannaford, Snith, and

Biehgddag b FONGHERAdSHiSRAtidT mc&dEQsamure@l taptstsepills,

cve0 ZJE Engl and. 5The conpounds of- the invention
powdeigv@nchgraraties. bhetiabesalid dq&ag@d@ﬁnwmeewmn% cempeynds of the
mvent@@ﬁs gﬁlé(%,p W{hega’t lé%%ﬁlg@&ﬁag%ac ff%é}lg h?aq)lé @Hr{?r such as

sodiurarcitedteus dicloiutrepinesphiate and/or &) We:@mrteb«bemtﬂs rsadh $al gtarches,
whi ch is deposited, .and collected gy 49 tration after
lactose oyfGrage. EUErRs. dRartitoh ANSAGNGBPIE PLPINARES F4AL2S on

I
carbo%é%@%&ggfé%eﬁé@ H%gécjs de”étfne %ofﬁlﬁy@aﬁrgzglﬁﬁﬁ‘é'ag?%ﬂogg ?@d
acaciayel) hanesaiamtsrsuch astgiwearel,lldf) disintegraiingeagesds Sach as agar-agar,
sul, f.oni c

ctca QAL 0 B RS AR g B e, ang

sodlurﬁ%drﬁdﬂ\été eWéﬁUﬁ@ﬂi‘lrétérdi dg Bﬁéﬁ@tﬁt@més p%ﬁﬁﬁ'ﬁp&b%rptlon
furic, citric, f oxybutyric acid

acceleratmh@ughla’scﬂﬂﬁemﬁw ammqm@rmwcmmumds g3 p@tung;agents such as

cetyl aﬁﬁ@gﬂtqng;gl né’lro m%ﬁ)ﬂg%é%mté p%ﬁ?&ﬁ%ﬁfsﬁlﬁb\l}% I@tﬂm and bentonite

clay; dHtRY) IRsfidnts slicts Q8RS ddlcinm stearrte Sinagn@sium stearate solid
t her apeuti calcl?al effecti ve amount of a conmpaund

polyetiwlem alyeals, soflivmriaumbsulirienrnt WHF%%W&%t He&f@ gase of

cons SE AR 0815 BRI S8R AR Br g

‘ OSelld)t‘;omp;beltlonadf awlmllmpmwaisodid gmalyedtasdlillers in soft
carriers.. The Béﬁ'r maceutl C qQsitions c

, be.
and haGHF RN GAPRUIE LS REGSP AR FYOS G HobrS ighmplecular
: er al |nject|on or for rectal
Welghigb%tﬁs)ﬂ%%(??a@ms‘rhe term "pharnaceutically acc clot abl e
cahe iselid ﬂoaageuﬂHmMrtebhets rragees capaulegspills, and granules can

I fill .
be préifaraduiithEoaisand Shatslcf g s cREGHR ndptpeseoaipos
well khM\% in $REPhaKAERS AR aPforiRlANgadrs. They hmeiesptirialg coftain
pharmaceutically acceptable carriers are sugars such
opacitying age@’@@mbﬂ;artab@ beref ascempesition thatdhey rejgase the @@W@

e G LoR) P Sh Pt i RS BRIt o ol

manngt.NEkaffiédibpataris anlchutrste asefubfae; deBéMm@mieaQ@l of the
tragacanth; nmalt; gelatin; talc; cocoa butter and

activesaggrisiandnglugde-nolymeii sURSiBRCesapd W ESoi |, cot t onseed
oil, safflower oil, sesanme oil, olive oil, corn oil
and soybean oil; glycols; such a propylene gl ycol ;
esters such as ethyl oleate and ethyl WD
2007/ 038074PCT/ US2006/ 03642
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| aurate; agar; buffering agents such as nagnesi um

hydr oxi de and al um num hydroxi de; al gi nic aci d;
w@Yogesnid ree wat er; isotonic saline; Ringer'sPCT/US2006/036422

sol ution; ethyl aIcohoI and phosphate buffer

Somyositicns s reetal ora\aagmai adnmibistratioh @re @ﬁ@farabiy suppositories

onic LR 3 e S RUR o Bep O o
wntatm%%%?ﬁévs SRA 49 BoGIERltter, ﬁﬁl?@ﬂ@mnwglyﬁblw Bl :}ﬁpcﬁ’ltd)ry wax

um ng agents, preservativeés and antioxidants can
which alressnllﬁbamreb@ﬁlt ternpena&ur@&%diguﬂu drhodydeninralyre and plaerefore

melt in g YETim L woRal iy Hnd R Rbtachle LBNBAAR, 0TS
Py Ag @bgagé e61eek fop dnalrmmn&n@tnoh hﬁlud@pﬁh&hﬂamlaldauy

rectall parenteral ly, intracisternally
acceptablene snamncyoemwﬂoaﬁewlvm|SU§PEB%J9P% atryPg gad gjixirs.
In addfﬁgﬂqﬁ rtl’?fe a%‘m'?é %{ﬁmp%uﬂlrﬂﬁ qgg Frﬂgalrder 2 eI %g@% lﬁf’yzedéﬁrétr%gﬁheﬁr

dlluenﬂsen‘oﬁmmohly um!ﬂ?m thé aaidstiahi s, fait &xamplel, watémar atter solvents,
ot S8 o S s Y BB by
carboriié, étﬂgféa('fé’cﬁte RRALEACIHA Q%nz‘“ypﬁﬁﬁﬁdétéoﬁl%p&@ne glycol, 1,3-

par ent I njection conprise 15pharmaceutically
butyleaegwoamlmeﬂmﬁowmerrm@dae(lrbpam@waqmsgedwrp@ﬁénut corn,

germ, Bliate o g SESHET o 0 SRS STt Do ER it
polyetﬁﬂbHé gl andifsBeasit e’ters bt 8orjies, ahd $nl|lxtmb$ theargokous
nonaqueous carriers, diluents, solvent

Basidenmartaiugnis. ae ol cem%ponspv@r\l/%lﬁe Gl ariiants such
as weglhé a;q?r{t %Mﬁfsh’ lb %g\ggét%érgégp% é%ts%%}galgug Ié\k}? and

perfurﬂlﬁﬁ@gems oil) and injectable organic esters such as
oleate, or s |Bg_ﬁle m xtures, thereof. Suita

Posaga (praws fon o ﬂﬁ%wm%lf%@nﬁafaﬂpam@omﬁ%?und of this
inventﬁﬁﬁﬂ@'u@e MerhEssY éﬁst% GeaPal | 8n§ aﬁoWG@Hst leﬂtloﬁy
rralntenanceo ere U|re eS|ze|nt e
sprays;,dsialahtsidspatcheans, desired wmpwngis@‘ tbe invartigotia admixed under

sterllemnﬁsél ;‘ﬂ'?lﬁrﬁlﬁ?m @%&%ﬁ@@&ﬁ??’&\éﬁgt@yﬂ%@&%’s

preseﬂ/éﬁ%§ or BUﬁ’eFQ 89 Ry BOreR@RBHS OpHtRMIBAIL ifernwatiéi&ar drops, eye
action of mcroorgani sms may be ensured by varjous

ointmenisi pawders and anlitians praalgaicontrmplated 8¢ bejngnpitin the scope of
hi p bens chl or obut anol , phenol, sorbic acid, and the
this iINVERION.| + " py al so be desirable to include isotonic
aPRa bintnicPits, PerdE, @reitigand getoiayrooHthial |ndaidditltd"| tchan active
i ke. Prol onged absor ption of the_injectab
comppwag @éﬁumnvmtlonoarnimbﬁn@yeae@%%fat%ml%weﬁypafﬁﬁms gtarch,
traga?ém@ fu?o%:&%%\} geggc?cg%é{hy%e Jifol€XAMnes, BémBhdsNsilicic
acid, &DAn8 IHt/ardad/ dﬁﬁﬁ@ﬁé@:ﬂwﬁﬁf In some cases, in

d t I th ffect of it
CROVKsEs aht renFaREEo A RoBIS ?f}%cwhéwffﬁ%?ﬁhls
mvenﬁ&p CIHE\%@%O%TC %lldlﬂéélamﬁgﬁﬁ% Hydr&aéé Ofhicilifi Silidakss Bad

acconplished b use ['1"qui d suspensi on of
polyaftiges pandleneommmlms of thesersubstandeswi Sprage 6an waddionally contain

solubilit The rate, of of the drug then
CUﬂDHEﬁEﬁE%p@%%@%SV?@a?Qb@r 58@@%P§?|8W3mhlch in turn,
may depend upon crystal size and crystalllne form
Alternatively, delayed absgygti on of a parenterally
adm ni stered drug formis acconplished by dissol ving
or suspending the drug in an oil vehicle.
Suspensions, in addition to the active conpounds, may
contai n suspendi ng agents, for exanple, ethoxyl ated
i sostearyl al cohols, polyoxyethylene sorbitol and
10sorbitan esters, mcrocrystalline cellulose,
alun1nun1netahydrOX|de bentoni te, agar- agar,

. o T Y
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If desired, and for nore effective distribution, the
conpounds of the invention can be incorporated into
WG komnosserease or targeted-delivery systens SUCPCEES2006/036422

hrpRndEet he FatentoB ek alvo 88 SfNERred Mhiheciom of
liposorhB5 0 4@Ns RnBAmi Fi"rtl'wé1 aﬁeh éBn’?Qs btd %@r‘ier%ﬂy Génv d from

|ncorporat|on of sterl Izl Nng age ts in the orn1of
phosphkoligids er sthieir ipidosyhséandesnkiposhimels arayfotmeed bssmtbmeobn multi-

e B2 1 TR 30 Bl St BRSO Bl APy non-
toxic, m@m@@ieaugyaéé&mma dH m{emmwhﬁkﬁ%ﬁ@dléb@ @Smfthg t he
ug i n bi'odegradabl e pol yners suc

Ilposorp@s ynaiche veegollig Bresentromprsions indippsomsoiermhmay gontain, in

f I.C
additcl fohd BohfbePBUK TR liehign (RobicesS; elesecbes " adthe ke
The prefertadlipisl ﬁrfm?étasalcafnd;ﬁymagetw ;fm&(whﬁdgublbgarm)ol yrgér S

ol y(orthoesters) and po anhydri des pot
phospfﬂ@ﬁ@w@&fiesﬂspﬁl&ma) Hepd Separgtely er inagiagred by
Wtﬁ Q'té‘ﬂ)rﬁhn@)djsrdﬁgeé Ard Ik FEheUrt. ngbér@‘_f_%&ﬁh‘?ﬂlé’ Brescott,
are co Ible wth dytlssues
Ed., Metl]cmistlalﬂesll Biolagy, ¥olume X¥nAbadernier PresseNew York, N. Y., (1976),
33 anrrpl e, by filtration through a bacterial-retaining
P oo et $§Qer or by incorporating sterilizing agents in the
iy sageffofih for t8pral bdmmsarnt cbioéléor‘h?bﬁﬁd ‘Eﬁ'ﬂ'\l@%ventlon

) di ssol ved or dispersed in steril er or other
include pewrpes, ispfas: giilteentsiandrnhatantss The aativagempound is mixed

under bR bR o FRASE0A el o 5B a8 bofd oo sy s
preseri/atives, duffdrsaecmropenants owhieh damaye redjuireds i Ogthatthic¥bhulations,
di spersing or wetti nqg agents and suspendi ng agents.

ove oiniFRETEE ROWEETS e salBlNS AT Aanie B kitemas dleind wthip the scope of

ris A, SO S DRERE B0 B P Bl o

also apacaniempldtey. accept abl e di | uent or sol vent such as a

lution in, 1, 3-bytan dl ol . Anmpn ccept
CarBRoupls SEPGdRVaOndE o VB npeipad ol Aparmagutically

accep@b@%l@ %%r&té%ldés%ﬁveaﬁﬁ)rh ﬁgﬁrgﬁgi% Q?Qﬁbéfﬁb%lc%r A%
tion In ad Ition steril e, | Xe | sTare
term ° pjmmawutjmilw @C@Mbﬂy@alt&s‘aﬂe&ﬂmbamldns sasspeerdihagem refer to
iu For.this,5 r pose _an blandflxed oj, |
carboffialh $3lin S hiric Adi SRR s S RHERS, SE G o prtdls OF |
compaithdistofesrmdial(t) ¥viash afe, SMEH’n ﬂr$e %@éoﬁ&bﬁw@h@diﬁ%‘? flidgfhent,
the preparation of in 'ect ab Sol i d dosage
SUltablled‘Oh’dSq% 1 contart wilhithe gwmsl Qfmurmmeua@d iewsranimals without

ancelBRLAL il BRI BRSNS Sy e i

reasonablébsnadfithiskrativ, hedate effectivedor thevantereedtusal | y
accept ah| e carrier such as sodiumcitrate or dicalcium

pitssiermt eharaaeruticplly aceeptablersali reieae fosthegersalfs which are,

within ﬁ’igaééd}ﬁc a@ﬁ@%gy B fildSRfent gécLﬁt%Bﬁaefor%Er?h BhtactWith the

tissues af bmmnelaimxdl loekl ahinsals Wiﬂhguhan@m tay@diby irritation, allergic
yvi rol { di none, sucr and acaci a; é‘z' . )

resporfigy g dHe SKer 0t S8 Grpmensiratayiitn & eASgeR heheliisk satio
Pham‘%‘é@ﬂtl@eﬁly%bpﬁﬂﬂé safl® SR GEHRhERANIARRE rt, PHSbAMLEan be

taproca“starch, alginic acid, certain silicates, .

SOdI um car bonate e) solution retardi ng agents such as

paraffin; f) absorption acs@l erators such as

guat er nary anmoni um conpounds; g) wetting agents such

as cetyl alcohol and glycerol nonostearate; h)

absorbents such as kaolin and bentonite clay; and i)

| ubricants such as talc, calciumstearate, nagnesium
stearate, solid
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20 pol yet hyl ene glycols, sodiumlauryl sulfate, and
m xtures thereof In the case of capsules, tablets and
w@rdo@3sothe dosage form may al so conpri se buffla(rT/Ug2006/036422
agents. Solid conpositions of a simlar ty
preparai micsitoeduaring tb;aefm1ah1§oiatldream punfmtrpnaqﬁahqaaomppumé@f the
elatin ca | es usin

B N N Y

IQQ‘) e@eﬂ?a’iﬁ@%cf&é&@m@ﬁ s*aﬂ? |nﬁ$|t§de Baaeeaot apsd lt@acetate
S, granul es can {)re ared with coatings an
adlpat&s a{gnmaiesmtratemseattste (199@6@@ benzenesiipante Siaulialy butyra’fe

camphgrg\}e oﬁﬂ%ﬁﬁ{p%‘éﬁf@ﬁ%ﬂg @Qﬂg&%&%ﬁnﬂfé r@gﬁlf%t hey

heptanBQteoheﬁamoﬁlrﬁargfe tHthode}def ¢lydestrotride, dn/draiedide, 2-
redi ent only, or preferentlalér in a cer

hydroxw%anwlfq lﬁ@@&ﬂaﬂi@) lagtates maleateq e&%gp%ona{ﬁqggcotmate
2- naphﬁ@%@%s@ﬁfgﬁ%eﬂ%&ﬁfa‘t@ \}{;aﬁ‘}@ét%h E&fhdis, [?@'@ﬁﬁétef gr del aying

acti agent P&&Nn 1 ncl Ude pol yneric

phenylﬁndp&trm’oe,qacmm?l pialete, plrmoaateuoasomeptaﬂru&mmwmgz
ons or recta

trat
phospi G GRiAN36 SeisRREDR RSB Rt e ey, Préterred
salts of thé! ddEnp U UTRRY iflnBbntdib $hé Rueatd & Waﬂ@cﬁwrmmaﬁs :
nonirritating carriers such as cocoa but
Aoy Ehehbagin aitpgeretonipining OpEPEsi Q&E\“Qﬁ qrgteRmzes wifhesuch

sqertsohfaleBouSLRARISS AEIRFS P, B S o ol tprces

bromrd\é@gdn@ﬁbdi@léw dlﬁlk@ﬂ@hlf&ﬁé@ a8€eh tabednmethyv adietbiyh (dum!:tyl and diamyl
dosa

Li qui orms for oral adm nistrat [
sulfatephl@nqmem hq%&asw%@%@%wléaéwm@vwg |a %ﬁeé\@ﬂmhﬁ
o G H3R0ET e B 9 b ppyomoes

othersf vaer ﬁﬁwlleom?& or dtspetsmlel predacts aaoerﬁ:]mbpy olbtainedm t he
art suc or r. ot her t
Bosonmlen pl a4 Wudheah Bapranayes i I Dhriassula

acceptaclbféoék?!i 'adgﬁﬁﬂrﬁéﬂgllgghe?%%h lr%rgéhlcca%‘id%%@h?dro%hmﬁc acid,

enz benz benzoate, propylene
hydrotgbmhmdlstﬁphmm gbuelrandgpmsﬂhcmo.am apd SUEMORYIIC agidssas

oxalic éplﬂ‘,&arl%g%?:{gﬁ‘ sUgﬁgltctS%é]iﬁ%gqjﬂ rc;) éch P;E:er glor n, germ
;s'aé‘@adam&ﬁ daftd/Exh bl ;frebaied inQitueiuingane fislkay iseltioanthd

acid esters of sorbitan, and m xtures_ thereof
pu nfncaﬁmeei cleBpouTEls OfthSuléMGBtIOTt i reAGINg G AHESXYlicoaeidntaining

moiety WEIIS‘) g: qr;]l.@ﬂaﬁgee%%% ik e rgglgt\@gﬁéﬂsb@\)gg?@spbﬁarbonate ofa

pharmfabéuﬁtfdll?%cc@ﬁt‘ébnﬁﬁfewﬂ mloﬂgﬂmlﬂm ammonia Doaagnegémc psimary,
for topical or transdermal  adm ni st

secondanpyatiasy ammine. PhaERBCewiGaHY @G@%Ofrasfﬁ sl 'QC‘%'SﬁsP!éfsare not
I |

ot Lk s B ESRITPLAM s Mt
sodiurhnpeassiam, icalcini mednesilen, artdealuiminuwro saits] and the like, and

phar maceuti cal | y,acceptabl e rrl e nd_a needed
nontoyie GualaTRRMATEMINIS,ARA Grang Satials eyl AR,
tetramgﬂj\\;\%gﬁh%rﬁ%"f AV @M EHImd Mﬁylaﬁl‘x’rﬂa QimktRMdmine,

rs an utions are al So contenplated as belna1
tnmetmylamme ttnethslaopaepcﬂlethwmmweﬂtwmnlnemwecﬁummt Qther
pastes, creans and gels may contain, in addition to an
active conmpound of this invention, aninal and
vegetable fats, oils, waxes, paraffins, starch,
t ragacant h, ceIIquse derlgqtlves pol yet hyl ene
gl ycols, silicones, bentonites, silicic acid, talc and
zinc oxide, or mxtures t her eof .
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Powders and sprays can contain, in addition to the
conpounds of this 30invention, |actose, talc, silicic
wa@eiod/ozsal4im num hydr oxi de, cal cium silicates aP@r/Uus2006/036422
pol yam de powder, or m xtures of these substances. .
represcPRATS oRpMiGirte sarssfiifor tet armatios ob hasy agdiiesl sadiptiRclude

such as chl orof | uor ghydr ocar bons, ) . .
ethylenadiambeseepermarOeH R, Diperitife: and pigeraring,

: . D o ;

R S &h%@?ﬁ%@%&%&dﬁléb@@ | dsruddehdrelmrefers to esters

I'POSONeS. wn in the art, |iposones are
of compemadsbf thedaventien Whishmhydoslprein Yvaangringbfe thoseihgt break

subst ances. Lipps s, are -
con gy Y et RORVE 88 AR R R s oot
Examp@’%é@ﬁﬁl%%édéuﬂ&al%&%é@ﬁa&@,dﬁ@ﬂo%psm of Biedriention include

physi ol ogi cal Iébaccept abl e and net apol i ég_&l)l_e él tkg s
C-to-Crcaliayll asters dnst Gi-ierOricyslosharb gstess, ABOYYR - 1-1r 45 keste

0 sitions c.n | ' ' Y

oo r EBRS CHA B LARPAT SELTI (A prraddetirom o
converﬂﬁﬁ%‘? methbdEsForexarhple, biuéte estEne mmEydhe appendeghpako Rydsoxy

ooy e PR ERTBRI 4 B Wi and
an alk;gggr%to%g@c a%iﬂ'@%‘i:ﬁ deftict REANIriviAS 968 andll & KRsbbxylicheid

or exanple, Prescott, Ed., Methods in Cell
such a8i bBrgic asidl imtheXiage dhcatwmriundercesiaininggarbexylicgcidgroups,

e st achin a2 e PRI ko Sofapo e

carbo@ﬂ%@ rqi@fs%&srea@ﬁm BEtHescamnpoumb alithridzse stivh axctriethylamine
onpoung |

m'xed 15under sterile c nﬁié,i ong Wi Elh
and amphlkyhhalide, iatiil trifilatectasexpmple Hith; r@@‘g'g ® |gﬁy =l vAY &ﬁde,
gt i f . i .
ovlosRRTSURL, 5o 4] KBY 0 freBearh Fekontied compbha wi an
acid sQﬁH‘@@ﬂﬁ/d%tﬂwlémi stiteimel @1 alkgloatimorylieberd suchbas agetia adid nor

the scope of this_ invention. Aqueous.l.iquid
with acishguk aniagylsadeMpiG %q?'a@UEBI%CRﬁﬂHQ'CD?C'?he i nvention
ﬂ;@%? Bﬁ@:@%ﬁ%@hﬁéa‘ﬂgqcﬁggﬁglé SRR Es uakdtHegein, refers to non-

can be use formof pharmaceutical ly
toxic ABRRRGHthe imartisn desived srono amumdniespdmary Sd-te-Ceralkyl amines

and sepoRANII elodGs SRIOLeTaIes g FesB el seRRRTER FthbE Ahb¥amine
may JZI% EF ity th& RSrRPesDA 8L 6r é@ﬁérﬁbgr’-’éﬂ Rétepsdydicagshthining ome hitrogen

erions, esters and am des of conpounds of for@JI a
atom.( Amidbs deriuee from ammoniacC stofe 28fy! pEMAY AENdesANd C1-10-Co

j ud , 25 i tabl ' '
dialkol] B6SoryAURRALS RirdetBlle ATTdbR of §¥ Einptiids b@rmula ()
may 6é’éféé§ér¥d acEbidi iotgbnvahtien gl rethesiso Rimmacduticalyl ddceptable
aré co

nmmensurate with a reasonabl e benefit/ri s(faé\r(at i.oe
amides\dreaprepeiréd from/eompeungeeontaliing, RENANS 8 S§FRNGALY AN

"ph euti.cal | | "
aroun B PL DR e b nd skt iy g o
anhydi§g& B9t antiydridabheyihelideser amyl kalideadn the case gfecompounds

30t 1 ssues of humans and | gwer anipal.s w th
contatining carhoxylie @cichgiosRs, He &%WCPHE‘E%E(QCGQ%? ﬁgf&? RE

and .ar r i RASQNEBLR denps by/reastion of the
prepqrgﬂifg?r%@ﬁf@@g%tcﬁbgﬁ'ﬁ%bgggg%t abl g@sql t%@arpe v
compiinid-litle wasé ButhesariethylEinene a4 tehydratipg agent such as

dicyclohexyl carbodiimide or carbonyl diimidazole, and an alkyl amine, dialkylamine,

-58-
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WO 2007/ 038074PCT/ US2006/ 036422 prepared in situ
during the final isolation and purification of the
w@opossods of the invention or separately by reemuUsSIvgs/@36422
free base function with a suitable organic acid.
for example withmoethylamisei diewianingnPperiding. nEheyalsognay he prepared

t Limted t adj t i . i .
oy roacBl 8% bEERPRIT A ae B RA T odh R eni learbonsic
acid suBHlagrietic drid,aTtior ati¢ andanpiytcarbbryistasid digh as baareic acid

| ycer ophosphat e, hem sul fate, heptanoat e, hexanoat.{e
under delpydrating Cmﬁm@%v\’l‘théW'ﬁ%'EBE pe @ddedy dhs QinpRsition can
containﬂ%?éﬁﬁé@hp%w {RRALGN Ed fe BHANF LY harndsdeitiBally BéRptable

fonate, nicotinate, 2-naphthal enesulfonate,
prodrugxal ate, panpate, pectinate, persulfate, 3-

Eﬂg S%rlﬁrg{‘ O,air?rgg?c{eﬁgggiycq{qaﬁteg %\é?é&hgasﬁg@rghrg@? & used herein,
represSHty HROS roﬁ?h%@bﬁh’é%o%pcﬂ;ﬁd&' sreneswdriipatvehiaR@re, within the

undecanoate. Preferred salts of the conpounds of the
scope ohsantd medigas judgmentr suitabie foidiseyinrcenia@ Withdhg dissyes of

Al so,, the basi [, - . Al i -
numan RS T B R O50u6 RN i i einse, and
the likeS ¥ehransEmaRY With &f fewkongtile pehefitinsk katloy and ffectivetor their
brom des and i odi des; dial kyl, sul fates sych as. .
intendet] Hee h Frodigs(at e inyeptiey mayke Fridltransiomed Beiva i3
. g .
parert SBHR PRLGIEFAED, 17 M. Bty tech. Atdorouot

yl
discuss$iahiis psovidedh ire$. Higuizki arehVl. Stadiae Pigidrogoas dleyehhelivery

Systeras. 1 TapbiBP e Sumposum SSpes, AE EEMAIRERRANE!SA.,
Biorevé%ﬁlg}l@?)da(‘jﬁ@sohﬁqgrqg%étﬁ%m RRRYiBAER FHdrfRcbYti et PBbeibtieén and
acCl a It ts |

I on sa cl ude such inorganic acids as
PergampdrRress ¢1987 Jabesbylotgrootaied bydetareace.sul phuric aci d

FhenvaRia Eofieftpieted BhaRHAC I EaRe bEmpBands Bhér
chemit&ﬂ@) SrscizdPBr fthied KYAIR VAR biotBasRimationitd ¢ompounds of

fiinal isolation and purification of conmpounds of
formulaKl)s i nvention by reacting a carboxylic

acid-containing noiety with a suitable base such as
t he hydroxi de, carbonate or bicarbonate of a

Methods Rl #iamseutioaal | y acceptable metal cation or with
amDni a Or an organic prinary, secondary or tiary.
dihaq@ompﬁan%@edt%psmqsg{oaé@éﬁﬂ%mv@f@aﬂ e Pﬁ%ﬁ“ﬁﬁ%ﬁra&‘ﬁf‘g and
preve@f@?&&aih'dﬂ%ﬁ%ﬁ;@gl 4i8drie iggﬁﬁﬁtgﬂg BndldifthblsTeiPa® iportant

ine ear S suc um sodium
consefaénss biithe abilityiofthe campesndspof thedingeotivmimmedulats theneffects

. the |ike, and npontoxjc quaternary a ni.a.an ks
of histaByneni SRBIATNTH G Bt PO SO Lef ek amva e oan
. ) i . 3 . 1 I : ,Qh d
et SEFRAITR T Bk e Al e compotnds

and cemnbpkitions desarited indhestention areseful\figr treating and preventing

diseaszeosoa?r/\g %%%Zégg%g(%g%%/tpygt%?a%nine-S receptors. Typically, treatment or

prevention of such diseases and disorders can be effected by selectively modulating

the histamine-3 receptors in a mammal, by administering a compound or
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representative organic am nes useful for the formation
of base addition salts include ethylenediam ne,
w@tdvangdoani ne, di et hanol am ne, pi peri di ne, andPCT/US2006/036422
pi per azi ne. The term "pharnmaceutical ly
compositiore pf this! isvestias, ‘sjthas alpsedrie cempinationayih abother aptive,poent
Ogrmtﬁunds gf the invention which hydrolyze in vivo and
as partjoh @ {IRPEHHS LPYIHE™ br eak 5 down readily in the human

'Pl‘i’@'léoﬁrfbohﬁéé! f tHeinvanBaN, isclopiagrlit oot imitet tto thesecspecified in
Exanpl s of phar naceuti cal | accept abl non: {h %fc h
the examples,spQﬁSGSﬁ@nlaﬁl@lm fosithe histammeca recerigrsAnd therefprs. dhe

compogn%&stggﬁgfént C'Jng eL#SreelglthfEst ers tg@fﬂ'én@]prbﬂ?eﬁ?on of

he conpounds of
d|seasé§6ﬂbd>r&ilﬂcbﬁs SEch be atte&tmm delfuathymetan@\ntydmamdee ADBRA
nmet hods. For exanpl e, .such es

defumtsHp@t’r@;ayohﬂ@pgﬁ% aw:i’ qlgg%qqso\ﬁ i&]deflﬁgg % enl?ﬁ&[l é]t 0
schzo;ﬁﬂ%hféc ﬁl'ﬂ@ RSB ¥ SEHRFODHERIB, é@grﬂtl\ﬁ’éldeﬁélts and dysfunction

oxy ic acid such as acetic acid, or with acid
in psyohmirladlswrd/érsaAmyheés disease,uvlid segnidive dnpai@ient, epijepsy,

selzuretgs,r,] gu%’%?‘? Efﬁnf@tl%o (ﬁé@@ﬁﬁc grgcﬁqacipnéglg%%ﬁ%ag%leeéés%eflfénﬁjere s disease,
vest1btﬂ’éﬁﬂ§6r%r§ r\@i‘ﬁl({& rgHRisitg sdisbetea) fyped| diabetes; ISynyltdome aGiirsulin

gr oups reacti on of the conpound wi th base ﬁuch .as
resistance sync}nomﬁ naetabaliel Swrrdram@|paHh|ln?Jlédmam@wol?? G halfe,

neuropa? 52%%}0 9@"?{&03% %ég g?é{ﬁolngﬁz%giﬂee g@;@:{?t lag, drug

abuse/ P868 igfBratfont bﬁ)dta)fmg(ordér \Md[:inesmoa,oomsesswle mnpulswe disorder,
yroclorlc aci d and an alklcarcgﬁ Mﬂ |d such as

Touretége syrdrapias PaskingPe's dé%‘?%:‘l‘eaﬁ (A UEd Farandag

melané@% aﬁﬁg{&?&ggﬁ&oe&‘y% & efrife” IRy TR ARAMAR-B Yece ftor

m de' herein, refers to non-
modul&ioxs Qar&lmaltsequéntlh the mpoumﬁs d’éﬂw.euauemtmt@ﬁfﬁwnaor treat

such dorTB i T BB B AR b e
aigqé@om Yofahes BoRfbouRds b8 tHeoineafior, iRcluding® buoendidingited to,

erocyc e contalnlng one nltrogen atom Am des

those dpedified irf mnmmojesato trat tatentiorddefipit bVP%’ﬂCyV'M@@Eder

onh g S, B GRS i
ChemPE@@@rA%j FRLEREN G 1B, @oalvanhammasgxwimpemes of ABT-239: 1.

Neum@b?;;gam%%fn Chartcianaai o By oS iplean E5a 8 corfloe and
SChIZ%# { eﬂ%gf { Bgfnéfné ta:%?l §é1gﬁtﬂ}§]qlgﬂ}ﬁ@reng§%§%trof ?\z\té’dﬂ? Journal
of Phé‘rﬁﬁe\%ﬁag;ﬂéncaEx efakenté Thbrapdwcs é%@i)&b)fS‘kﬁoﬁﬁﬁum "Effects of

I
e L e s
avmd%é@ Qé" Wﬁ\ecﬂgﬁrﬂéﬂé r}’ﬁ%)é%?éﬁé‘i’v@/ ffdt?)ugc'l by U Set al.

on (e} conpou base suc
Beha‘hbm%ﬂ BYblarReseeareh denoay, 481 (2 d&it1&lLicratas, et Al JPET (1999)

289, 1315 a[(l: 1(555] eléépﬁ&%&@%%qggkge n%areco oq)\%%rb’lkargb{ewzgﬂ&ﬁ bfa SYMs of
New ‘?ﬁ%épﬁ%?fﬁq}_ﬁl@%&ﬁ%@@ﬁﬂﬂé HsRecopromligands™t ngneau et al.

am ne, diethyl am ne h_perl dine. The

Joumlaeoppnam@clmflmgy ae«é&)%)eﬁmnta é\ewmmﬁdmflagh 2§ﬁ Q@? §66
Tozerdh deatart Onien ThERGAE Bt (BYAGF IR Youp, BETE LRS!

Xylic
acid such as benzoic acid under dehydrating conditions
as with nol ecul ar sieves agged. The conposition can 5
contain a conpound of the invention in the formof a
pharmaceutically acceptable prod rug. The term
"pharmaceutical |y acceptabl e prodrug” or "prodrug", as
used herein, represents those prodrugs of the

. conmpounds of the invention which are, within the
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scope of sound nedical judgnment, suitable for use in
contact with the tissues of iohumans and | ower ani mal s

wowdohossn7aindue toxicity, irritation, allergi c PEEPSIBE036422
and the |ike, commensurate with a reasona

"GT-2384h é)furne/hfj Opinierin Genttaliard Pesphetsl Nﬂrvqtﬁegvstﬁm lygetigational
Drugs H3ER 1 PSSR L5 DAL AOR, PRICRE AR, ap7o-77

(1984)(ﬂ)&meﬁ%n@3ﬂ5ﬂ@k@m E)(phBﬁéilﬁRésl S6t: euﬂgo(d@s?mddﬁom@nl J.
di scussion is_provided in

Pharmeal. Exmgihets ZUGRA5-001 (1995 Isd%gvéteéﬁ@”gqp NGLOECE RS-

2222 (PpRgp SR HE SO Erfes D SA ey ot . .

et al. "ﬂt@(ﬁtmamﬂcitmbe&mmdy aiﬁscmderalpdﬂﬁmhgawh)gywmtée@gg&)fﬁew

treatm%'aeirﬁte%m%f banaimestenelEnshity (ARl sqwsizer. &

y URGSr MeSRy1RA 1By atténtiorv@eficit hyperactivit
B., an(ﬁ @ﬁé%r@m?ﬁ%tggcgmguﬁjs of Z%forrrula (1) yP y

1).
dlsordérlémmmt Gpinibe in hwastlgahve Drugs (26R@) §oﬁ”p1)'%st and

1ha ey b oo S SEPed B, iR g J2t ot ftiteBo,
those Wl&j iANFe aRbMpl&s, té\$reéﬂ deméﬂtlé aaid a&ees% aﬂthejm‘mtsbf
ability of the conmpounds of the invention to

memonryomw lsaenind.emay ecdemenstfated &y Taonowel @p alegtiye
nomm@%zél%t % efiﬁ'ﬂ%&% iESCRORPSH bﬁdtﬁh§17@2@m 'IHQl\fé"’Ebhaworal

processes In humans and ani mal s.
and nddﬁoplﬁysﬁolmstal ctHwactemaaummlé Foxd G Brpetsalt u«mmaljefsplnama;ij:ology

and e%ré@%?ﬁél%gﬁép'gﬁﬂg%&sgﬁé b cloata s B2 @ygeation of novel
Ha recgir) F'{")ear?ta Pi\]lﬂg MBhCéHHachm‘gr;ﬁ@bﬁﬁ@s lﬁfrat% " Fox, G.

|on o ases and di sorders can

B.; lnfleﬁfmaﬁcnﬂRbseaehe{@ﬂ@&)eISy'Z(&mmll h),lSﬁig -33 Ei@r@agﬁsne .2t al.

Histaigs e oD PR SRS LR AT

consohd‘é‘t%‘?ltérﬁ”rev@féé%%mﬁé@iﬁ%@ucéd?bﬁ gizocilsihé on smbpdjia&n@é frea one-
tive agent as part of a therapeutic reginmen

trial lnhd»wtpqu;&Mmeceti}aé immiee'| BehaviewelBraig Raseanst 154 2@(@(&) 211-
210; AR5 TN Lol S5 EraPSA D) g7, soo

Prast, teh!%l BrafRessHeh Qﬂ 9961)97341\8?4@%’[8] Chean, Izt alBrhin Résearcheé1999)
treat msnt and prevention of diseases, or Conde%
|g&s in radial

839, 186X Eﬁe@témﬁhaﬁ{awe enMigB9drigeussd Memepry
maze\k‘ R_Pb%?(?%  (GidnS P'agsé'“lt SP%I' "’@enﬂ%ﬁﬁgfirﬁigggggé’ sP&teARERS

'S ot earni ng renia,
cognitisigNdurescidiede and Elwemmbﬁbmewsa(?_oeabm,t pAT—113.

%F};é] ébf@ra“éﬂg %wﬁdﬁ%}a H&%‘f 8{} 3%1{;“}@5]%:, ﬁgﬁﬁg{ lithited to,
those %@H:ﬂ@é Int ness Hl%%sto RbAEI D% ﬁh?ér{iétctcgcinltﬂ@d@lﬁﬁﬂ@.fﬁi

on sic I ZZI ness, iere's disease
schizogtsniaybad cdglsltxvel deﬁclt&emay be demjmﬁ‘uﬁ;ed by Kot ©sB.16t.

Prernacdsre) Pt B BT o8 T P BbARSE R on an

Broad”lﬁiLlafc‘i?iiffi%bh%’rfncﬁby3 I?'PCégﬁi%ﬂ%fn‘éj sénzstrenisyof RbIEN aptiGlective
| eepl ness, | et , drug abuse, nood alteration,

Hlstam!rm)H-I@Redepf@r Mang%ir ,eéguraal of thasmacology aRsLIFsp&rimental
Thera%leﬁacrzsd ?5005) 313, 176-190 and by " Enhancement of prepulse inhibition of
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15 Tourette's syndrone, Parkinson's di sease, and
medul l ary thyroid carci noma, nelanoma, and pol ycystic
we@yarysyndrone. The ability of histanm ne-3 repEpPUSI006/036422
modul ators, and consequently the conpounds of the
startle in rlmeatbydh;a Horepepios rantagomaitééhlomterm@esaﬂob@%oﬁfgn

s SBRBH L o AR ST 0 o1 v

receptdr 'B)Y(%k‘%a'd@rb thits et elmtind@stcdgniﬁdrﬂd rats WWMOB@JCIng

speci fi ed |n"the exanpl es, ttention- ?§ II
locomotgrransiiizationy; ldp¥atale (5\A[§f-tll§j) 0@ prpaglogy, (Berlin

Germa@d%(@ 16%@%&8&1%&5@(@@@3?%@%% ] Lébrs 4

Tlmmerrl?bmania@ﬂ)cmeb alhteraciim of elszapinaBiitebe: hlsﬂamlne Hs receptor in
urophyS| ol | Charact

rat braipy Beibh JoHinaRpt Poaeyesions G oh T eh 15 MEzinraad: Passpni. o
al. “Celi‘tnﬁ%% RIS B AR é&g?{lﬁéﬁ'fﬁelhi%sa%ﬁééfaﬁﬂ Biobehavioral

nist",” Journal 25 Phar nacol ogly
Revne\@(ﬁ@ﬂmrﬁm pd 07FHdBaplautisets S¢.2eiam) "Adypicall N@urpiﬁptlcs Enhance

st 5eh i S PR SRR S LpTgoRh W

of Phafn@é&ﬂg@eah@ E@@nm@mmwapémdsy(neegpﬁs& V@gestsm%

. Behavi oural Brain Researcr;‘@gﬁ
The (abjlity of twicorsnounds efthedvetion; fReludingdyy mitet'to,

those S@%}f@%@&h% a? &]D'Iéér ‘fcﬂﬁggpdggfg Mﬁgﬁycﬁ@tﬁ@&sorders

Alzhelrﬂaéi-'éd&é@sél and aﬂldlongmh&mwnpausrumhm&y bE decuanstrated by

Megurts S ReAvBRCHIDH Riekhareisty RReiehier (168! Ba6 JoLars

I T R

selectivé&sangd mﬁéntmummhls@nmedﬂB irecepdat aalaganist"Méiechemical

erarm SR ALY O EREEEN o 8888 o

dnlsté40 f ¥n apdtidl rAsMmoesK tefiGitetindBeed by R#s-801 as evaluated
antag 67:61- 669@#%87) BTedfor et al., J. Phar)r/rac

by radizhevaze :am)ragae@awmgg&)" Behayiayral %&alraRese@w 13 P(2004)

2874@311’2'\?%“"éﬂ%"f"ﬁ%g&"e&%l&%@g?ﬁ%ﬁ) Pfgog) %'%'gghgé“a%" (1989)

67, p. 5-78; P. P%tnhﬁﬁtet@n Nefiiasicleritppd 097} 82, 993-00Fdrdas, et al.,

pat hophysi ol and deS| n of newtreat nen
BehaVRBp@ﬂltOEeySr( 166, bt 1okl %N’Ve'@ﬂﬁm zqger %%ﬁnﬁ#

erar B899 205 1905 GABEp1 . P Bprapady. (1560

102, pd8$21316f Katwi medtSaRaita, fpm. iJn Phamaacmlgéltgwé 5%, g 437-482;

20 h f
Schwarizee! ahv Ebhap arﬁaq? o, o Bensioh TET8Bf s Bloom
and KBRS Séang!aO @4\!&% %rk (2005807 daRPNEdA, eBald Trends in

ICItS of nmenory’ and | earning, may be
Neurodelnmmv)eﬂme@ 695 Two novel and sel ective noni m dazol e

R SBERLe the apTaanRs oF S Juegiiafi fafiaimt! BaPhot mitdd'to,
those %Eé&ﬁé& ) tr?@é*é?ﬁples Hetredd epﬁiepsyitarﬁd seiZ et nﬂiaydffe

armacol ogy 15and experinental therapeutics

demoastretedwaﬂaaadasgy i@; "Inma@mqﬁe@m @ﬁoehemméﬂ aggelective

C 0
nistanjig 56t Aigorit, i APISESI b R E B RRRE RS Buloti
(2003), 52(Suppl. 1), S31-S32; Bernaerts, P., et al.
"H stam ne H3 ant agoni st tRpoperam de dose- dependent |y

enhances nenory consol idati on and reverses anmmesi a
i nduced by di zocil pine or scopolanmne in a one-
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20trial inhibitory avoi dance task in m ce" Behavi our al
Brai n Research 154 (2004) 211- 219; Onodera, et al.
woNaoeynsgeehm edeber gs' Arch. Pharnmacol . (1998), pBBH¥$2006/036422
508-513; Prast, et al. Brain Research (1996) 734
(2004) 636 348—1 4‘.&,&1& well aalby Bolegiyanrs s @ Ful- 1\b§§)arg@gof (1993)

2005, 355 850 OB o SR il B pae ..

23; Yolé?%/aﬁ{a and fR0A=RICNS Brage (oW %@3 , Py SRenvehera2bife Sciences

tion" Neurosci ence and Bi obehavioral Revi ggxg
(2000) (saomgmow@wdmet al., ProgTiNguegbiol; {49949 4¢ng. 665; Chen, Z.,
o RGBT AT TR o

British §6lrhapehPRaimacaslogn(2004¢ 1d8f BEB-t-ﬁmfR sicﬂurs,dﬁlﬁ} afallinga and
d cognitive deficit ? ennn tra

H. Timmerman, Sihe Medie Al SO B DAt SEPBHGS PRI RRhS g p O the
hIStamIBELH 0.%%@&;}" Egl‘ ﬁ?éssqiaﬁlﬁ%og Rédihbh ?f‘g%}dlﬁ%Bﬂ pedi 65; Leurs and

reciini | cacy in nition and Schi zophreni a of
TlmmeBmEnI erdg. @rdg%dzsec(w&fe) 39, st 427 nH. Mekpyampt K. linuma,

HistariRg RLaeRutes Sopkatisns for e ety of ShicHEy CifETolos,

RYbs drﬂerlHﬁx*LﬂkarrﬁfH Y$6koyama, K. Onodera, K. lmuma and T.
5(5): 3%%5’?536(38 7§PCT/ US2006/ 036422 st%rtl e in mce

Watanalee e“ﬁtQ)-D(‘I)éﬁt Agwvly develnpe@ disiamine Ba@niaganist gé?f cased”
seizurg §w®ptlbﬂ%'&)ﬁ?le@ggal}\éﬁ\tdu%%d c%ﬂb@l\éiﬁérlﬁ or@@é‘a'l\ﬁ‘%tﬁe?ﬁﬁf xp.

receptor bl ockad
Clin. Phagrﬁa@cmanme) FOBCIG95E oY aivatay retiah ‘Im:ﬂes of/\hlstammerglc neurons

i nduci ng | oconptor sensitjzatip ter
in develppmesy oheplenticRaiBes I BL s’ Mplegy nﬁwn 5@68%5‘* 182
(2004) /(«4), 363-372; AA Rodrigues, FP Jansen, R Leurs, H

rman and GD Prell "Interaction of _cI ozapi ne, vyi th
tTive dbikty@fithe cbihpoandpvbthe inveatioryringhdingy but rot limited to,

those ARl n be R BIsrio et ARk ARS A Brafy Tiar B8

e S gy 0 rm o pcmaniyer

KreutrNe,LWoJ Egan, cl§ VEnﬂrxaaycd AL0"Gorsbinedriustamine il angh Hgrgegptor

blockade R e BPSthAGRIOR AT i At PRy 85 AL of F440)

conge%ﬁ&a" RIS RARY.526992) 13, p. Bed—B8Y; iMoLewid, Hmfbb(mhpﬁgadls

he i nvention, includi ng, but not | | q éphh
Robert bt CLsecF tancis . calngh BonalchCrirtden, ~eieran Al Seherng
Plougﬁ%ﬁ%?%lqsﬁ@gé olr(rrgl% v?ortﬁAI I%J1 %GSW )nlgg ﬁé;sgﬁ\b%eﬁl%tﬁﬂy' Research

uro,

(2oo1§t31a€m m@%ﬁapmtmﬂa oAﬂmgymC@m)Bppawaan36;1/519@¢|auno;s
, 321-32 Esbenshade,

A. et i Mosulafion PEapeiaoNEn SaPsRE @%ﬁ@?%ﬁaege Byeffects by
hlstanfgg i—&sré;‘egﬁ)@ i %ch’étté{(? g@ﬁg F&ﬂfﬂlt IUHQ@" Efllirééé?éﬁ B@Jrh@l of

nt agoni I OC em cal

Pharniaétggy 9199&)@7 bh%@-ZSGV Dimitriagtoualet al. EfFfwg@goml relgsionship
betwess Byt el ad & SaReIbEdayE TR SR g estbny, BRlaifing Hyreoeptor

B e

esear c w | ecki and
NEhe sbility Ghthe compbiyredsodf. thetrraniion) incluctiag )bus not imited to,

Panul a, et . a

thosegpegdisdn the Auagip freat HEHEOSRUFESE, dkds Megiersis
p. 41-44; De Al neida and | zqui erdo, Arch. Int.
Pharnacodyn. (1986), 283, 3.193-198; Kannei et al.
Psychophar macol ogy, (1990) 25102, p. 312-318; Kanei
and Sakata, Jpn. J. Pharmacol. (1991), 57, p.437-482;
Schwartz et al., Psychopharmacol ogy, The Fourth
-Generation of Progress. Bl oom and Kupfer (eds). Raven
Press, New York, (1995) 397; and Wada, et al., Trends
in Neurosci. (1991) 14, p.415.
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The ability of the conpounds of the invention,
i ncluding, but not limted to, 30 those specified in
wo be7exsanpl es, to treat epil epsy, and Sei zur eSPCTEY200€036422
denonstrated by Harada, C., et al. "Inhi bltorlx ef f ect
diseasepvestimldphaispragys t an(hverélgecmayd)md@mgnﬁﬁﬁ@te@y an, et al.

wethodR e B A S SOl S B2, e, et
Method%%ﬁfmé%rg@rm lﬁ@néai@haamawﬂo yqqsgmo Z’q&pmzsgtarm by R.

nnacol . (19 $£ 129-133: Yokog
Leurs, BtC.aVollimaa apdith ’[msurmermarbfThﬁm einpbgienistry andbgrangutic

potentl%é?ﬁ J}QOK‘?%PP@%E@@#&' r%z"&g%? 5 %g%gaﬁ?d?g %?eéer a

(1995), 615 . 170PB%y Lokads ot &l “Pléémﬁity)of hiﬁtammeﬁﬂ5 rec@pdor, expression
5et  al "Phar macol ogl c& @15 of carc E’lﬁdbﬁ]’[
and binging iadhaaestibulae prelks aiter laR¥IHNgFiOMYEY, rlal Ao ral¢
2004) 143,573-580; R Leurs, R C
Neuros\t}pﬁ?\l I'nga an?’ Ti mrer man, "The medi cinal chem stry

The ablligy aﬂsmetoampam:m‘a ofthe afiverntiganhelusfing, Hat hnOétlmﬁﬁﬂ éo,

those spegligadh I Gamaies. 10 el e ety i Sranet8sy

Syndro?’ﬁ;e Xglnsxl.lﬁﬂ fesi"s.taﬁ%%X/ﬂHﬂ)rﬁé‘ daﬁ‘éi rrieltébtﬂi@ syhdrorhb Smagnb@e

el ZUur es: l'icCations for the treatne

| demonebaieelpmyHanM w; WS, Arsm)esﬁxsgﬁfegtgwf(ﬁt§§$§40,aawaov@' non-

imidaz Ut u‘%@ eﬁ&deg?%ﬁ'%‘t@\m@g%ﬁfoﬁg%g okfﬁ%l'gthﬁgﬂpécology

(2004)311817&?83& 31|9|7 Héﬁbﬁasgﬁ Asee‘rZzlalr & Histamémd Hyiaintagonists in models of
el ectrica i nduced_convul si g in
obesitybipiamims rewHaP AL s, Sum?@ﬁnﬁé%ﬂf-%ﬁf viefhi by - 4BA: .
FUjlml%Jf, agd'%’ll f'Tﬁ'ibﬁEPdﬂ\ﬂ%r il I'E?_t%ﬁﬂﬁé’% ré?e;ﬁtar dR bﬁ%'lf%werfully

¥ o' YePZUT es 1 n ecul ar ra|
suppré§Sé§@épﬂdé3’3’-mﬂOGé¢ fddb‘ ihfake in rats,"TB®l.dbsyaht 1259)149¢4), p.

4754810 S Wates. Shabi TEtepts ot privel iAo Y kel andiifiteT
2394, éﬁ'féBcf %?akeaé‘l‘i’d ﬁ%é’l{f@e IWSB 8@@@5‘@@%@“ hbsth@ét@ogomety for

rczk DeGennar o- Cul ver
Neuroﬁﬂeﬂ’m:es lthrQeTQ 299 (NEgamnbeR 2&00) Hed CaBenningsiis. néﬁerlpherally

admmlggegg ?&QS}«E%@ Qﬁlag rec l‘l%?%ﬁ@? lgyé]g%g@sp&m reduces

food iKY RStheBpragie D]:sthBK)lréﬂlO1 Abétﬁélﬂ@ﬂhte’tﬁatlmalf%hdaBHQs‘tamme
McLeod, Robbl e L. Rober t . Cuss, _Fr anc"ﬁ
Symp@ﬂlmeSendahdagam #P:ﬁ&{ﬁ\lomhemzopﬂ @q@a T; etal ypothalamlc

neuro g U BF SRR B3 bt Rrsbped 1950 Doc
24), 5@7(2 ﬁemd@@gée}‘ ghngs;h/ria Al lergy and COPD), pp.

t al,, "Mdylat] f..
Ztha it CommRSRE Gk i inveUliaR RGHTIPde PRERRLIMied to,
l;
inoso B8 WE Rt v i
neuropath?%&a?ﬂﬁ dénohsirateddy, Matmbérg-Aieko, rEeﬁr@,riambertl Claudla

Ghelardins Giariay (I CBIParp: BRcpint Alesianntn. SitER Jebid et 1 on
Pharrﬁéboi@ %&g@h Tﬁgﬁ '?%9 12%bi s, A@ﬁscﬁ“raeehé%@ Fid¥énta;

ilTty of the conpounds of the
Pavelememn i biiscunkE! UBkperimbotal pvaluption pthe: analgesis efficacy of some

specified in the exanples, to treat notion sickness,
di zzi ness, Meniere's WD 2007/ 038074PCT/ US2006/ 036422
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di sease, vestibular disorders, and vertigo, may be
denonstrated by Pan, et al. Methods and Findings in
wChooniossal4 Phar macol ogy (1998), 20(9), 771-777;pct/eiobé/036422
et al. Methods and Findings in Ginical Pharnacol o
antihistandess) a popf of ﬁ%h@ml%ﬁ@cﬁ?c@mL@Np‘é{emr@m pain. %g&nama
i~ o 1L man, "The nedicinal chem stry and
(2001)’?{%?2&9& 5potential of |igands of the histam ne H3

Tﬁ@ aBfiey of thEBlcemmssiinds ofhe gneegiea inlludirt Hut néﬁllmned to,
170- 16 Lozada, et al "Plastjcity t am ne
those specifigd o thexprarsblesn taaaksiaap ﬁ&qr#rﬁh@CU@'%g Bar%lepsy and

vt S, ATV LS BB o0 BORR: nob st 1

"Acute Qfakehgromotiagtaations iof dNJdb2Qy,852y 8 novel, Id||ammeba3£d Hs
ot has

asonR 7057 5 S patabobs BNl
Neurop’c?g/éh el Cg%,(ﬁlans) 48d3m*5apm &Gl S P TRSs. (11990}3523 p.

cock, A Antiobesity effects
325-3306f Manti3éudlo, N@Jmpsmhopharmagalpgyﬁw&)t‘dinm&% Ligneau, et

al. Jouw‘@ggﬁéﬁéﬁgé éyn Eﬁé-ﬁx%feéﬁg%@gl 'Hl%f‘aﬁéutlc%f(@gg |6%%Y666
Sakai, b't §F amenscmgm ARO QBQ7JZﬂ02¥Dma|zarl@éw1b5-lﬂbl@ikﬁ whd Nsonwah,

'amm res. 004) 53 Su;)il enent SA7-548; as wel |
Can. Jthyg;oIEPheraﬁcoIM(w 9) ﬁ?,dy 3 A Pqumj@ etal., Neurosc:ence

(1998)4 PUBBAAT i ‘o 2.5 TREA mg@ewa@g L (RIEAINIG U5, and

y Suppressés pep t ake
Monti, leﬂar At J. Bhatmadsly €1291),1208)p. 2884Dyvomak, €75, "4, | .

Phenoxygyé%ﬂ@gé%?{%cggah i(;n?gt@jratgg@ily%?mqglg Sﬁdﬁ{\n A%gdaa;%e Histamine
Ha Anté@bﬁi@lt%" 9Blurhal, B BRIGKIHET ERUhR(065) 44 ietagiotse.

ur oscl ence, d (Novenb
m&@ullltaoﬂtt@ cnpounds) pf the laVentloerqlmBg,abultwot Ilmlted to,

those SHaiE anp &yaMBIcdo Sl Ag Sl AP IasAThE js.pn apysed
stlmulééhe?n BRRRGYe ID/NdemilaE abu&tﬁ&ﬁu@@tﬁlmdlé&%mﬁbﬂﬁaﬂc’clvny in

endal Hi stam ne Symposium Sendai, Japan, #P39
animalsNene itthers, bexpoiopnddaabihe H; ariaganist thigeriamide siippresses the

ocom{ 3 SRBRlg B AURE TR BB AR AL e ey o

be uset@FoPtreating ¢ d Ilid &% ynadf bé Hemonstrateddsy Gfapﬂaen J.; Kilpatrick
i nvention, uding, but not limted to,

G. J. 'Thieparpede, ﬁheﬁ@le@ﬂaﬁmlﬁgmm%% rwptwaamagpﬂ'@f (Ritenyates

" d
stmul R ARAIGERPAS, A0 0Pl Bkonfaf TSt G
pharm@@@ﬂogwﬂm4 280(2); 1@ adti, Al bert o; Bartolini,
Al essandrao. British Jour

e ahlity 03 g eomPOUPES % ot 4oC eHBBa 08! nér1imited to,
those Eé&flﬁ%k! ﬁrotﬁgg%ﬁ@t sl g to'\flreat"r'ﬁbéf gkteljétlon EBxipsrar @ﬁéﬁr@ér |

hal gesic efficacy of sone
depreﬁ?@ﬂ/ dl328gWeCohysisive/d8sder andtdurettelaisyadrome gnawbe

domortaiaigis P LAttt o HoPash Jedigg) OF ndfEon] (R 12p, 1931-

1336; ‘Pferé%c??amwdél ObsydHophaKAgEd! (Bémhyﬂlgg@) mrz(z)ng.w 20.
, those specified in t exa to tr

sTrmpbuuiyszfrtUelcgmpmmd@cnfrﬂge rryeab%p@ uam but not hmlted to,

those 38 ﬁé’{i ?rg cal @néggbfbeﬁéatﬂ}gﬂsgé 8 og%_aéga()é &]gease wherein
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"Acut e wake-pronoting actions of JNJ-5207852, a novel,
di am ne- based H3 antagonist" British Journal of
webmrossood ogy (2004) 1-13; Mnti et al. PCT/US2006/036422
Neur opsychophar macol ogy (1996) 15, 31- 35 Lin et al
patientsEhavendekits in Ebdy tediate mavemeds; ang pafientstbrgin have low

h 3 Lis
coramS B TSR PORL Bl B A 9 - e .
receptoTE@t" @é%ﬁiﬂ |'£1ﬁﬁ)|télﬁ>?>&)nmé 84, re65;&oﬁﬁﬁ:iuo§dkﬂMPaccamulatlgrf ia rat

striatal almga $p| Eetjers;éﬁ@@{fg%{wm,agﬁr@;agft §ez:1|(:e}f\émgg§| g_-,fe Sci.
(1991) Ba F397 %49@ aF fealp e?étrabhgrr%ﬁw@@%l%%eﬁﬂe‘?ﬁ&)mﬁzag I.

ren ur osci ence
Neuroph¥siofogidal CmdctNhnamon and &road Pueclinical EﬁfmawamCognltlon and
(1991), . 205

Schlzoqﬂpf@ﬁ@(gfp@ 5’@ qrg qqéssgel%tgv‘gnﬁls‘tqﬂ;meoﬁﬁgppgﬁgr Nmtagomst“ Journal

a o DBgSNCEES, Z., et
o Praf 1 EBhET T s et T oot 7.

al. "Phareacaibodicalyefieicts ofecarommmmbammeéglpmwmnsm the brain"

but fied th
aritish dg\ma abPheshieddey BBy T 8Ta i e amine 1 an |
?ﬁé‘ eBfity bf ﬂﬁ'é' @thpouhdausrans inventioANhchidid, dut @bt ieited to,

s stimul ate 1 oconot or act|V|té in 20ani mal s, and

those aptec%@d indem examples; kntreahmedullanythyeid sarcinareadnalancse.

|
oG35 P IB i) SRS Sdbnon 1320
4(5): 7417364démf82relag e‘RbIengf Imistaynlablﬁ;aere@eptms lmﬁlecmnhimamcm ef

neoplagly 6ol ke 2 Mo ahébﬁ’éer%@ém 4e)a0B7ED, 550 it s

bpean | our nal col™o
H-ras deihié alﬂeratlons " InTIamrabildm Ryssoﬁ&%e) 47 dﬁpophﬁ)ssﬂ’ﬂ -§8e

inventi o but _not m t
CpBaRaurel e sl e bl iah Db rgpPag Bnp greventing
a condﬁio‘?%r%sé’r‘d%? éﬁ“@&tmgj%hﬁﬁ?'dP%ogﬁh@ﬂSﬁjr\é&aﬁml@Nz&ienﬂer s
I sorder, and Tourette's syndrone, may be denonstrated
dlseaseyaﬂtmtmd@ﬂcntdwrmractmtytd@fdgb@rchappbfem#waqrﬁa@&psggtlve
123, .1331- 301336; Perez-CGarcia C, et. al.
def'c'tspgeiﬁﬁﬁ{ﬁé]’ﬁ% Bol ogy (Berlin) (1999) 142(2): 215-20.
Peguakidshby |eels bEactivepiagratiients i the pharemddeatical composmons
i ncluding, but not limted to, those s;%emfled inth

of this invemgpasanthe Yarast spas ko F»PQB?HF‘ ananaeUof the aptiiegempotind(s)
that is gg?&@{$go%f%§ggf &9%0 | n| I"at eg/rrrg enent @?bﬁﬁ&"&aygtlem

compadgitionsniril motaiof ah!mmlstramomoﬁhmse@dteﬁ/dbsagm’@yebwm depend

upon the AeBEBpPENCRAT SRR SHTPRING: e a5 Rippaton e Foverity

of the Eﬁﬁ&%ﬁ %ﬁe@&ﬁ% %Whé%%ﬂﬁioﬁténﬁ‘ fidt méa.cat rﬁlsmr@bf the
oscience Letters (20 5) p.

patlenﬁadnag trezttechl Howeves ilSsiwithin (dl@slﬂ)l 0&8]@3@?0 g’r@@;ﬂdosaﬁ(of the

compqqnd Négy@)gﬁ@ggr qﬁgal rggﬁl?ﬁ gnr 3@?'@\’? ggqeﬁﬁ%%%%@f Egér%gé-{]é%%%fect and
to gracﬁi%fg] ihBle2ab 1k Hb§§?é’ uhtil the W¥isire@ RffabtisShievehr eni a of

tent and Sel ective H stam ne H3 Recept or
Ahegaisedtin thoaboyg obether fieatmenisgd tia&r@peubtaltyrﬂfﬁcave

e R e S0 R S e s T o

neurons in the brain" 10 British Journal of

Phar macol ogy (2004) 143,578580. The ability of the
compounds of the invention, including, but not limted
to, those specified in the exanples, to treat

medul  ary thyroid carci noma, nelanoma, polycystic
ovary syndrone, nay be denonstrated by Polish Med.

Sci. Mn. (1998) 4(5): 747; Adam Szel ag, "Rol e of

hi stam ne H3-receptors in the proliferation of
15neop|ast|c ceIIs |n V|tro " Med. Sci. anltor (1998)

— g ey g g p— e

. FItZSImEHSHE é‘lnt"HléigHﬁﬁ@ré g) nalild i Wéﬁ{dérﬂwegl*ﬁ@nﬁp?él;?hnes with
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Conpounds of the invention are particularly useful for
treating and preventing a condition or disorder
w@tdoeossomg nenory or cognition, for exanpl e Al RTBUSEDG/E36422
20di sease, attention-deficit hyperact|V|t di sqr der
where sichifefrRSiexstan partaceutinplly wicoepiabla saltestgr, amide or prodrug
schi zophr eni a. Act ual
form. Altegrtebn e hmpungiiani ad PSR f Bumfineebied

o

£ hie@st i edrhbinatien wittoand ooihore
composl(ﬁwr?gér;\t%\%ﬁgghn%ggmgbuﬁ@?hat |§ effective t

pharmaceeticaiiy ammaweaqammrsc Theqpivase "W@Fa%%lﬁﬁﬁy @ﬁ??ﬂ"e amount”
ati ent t
of the c«pﬁg)%.g]de 8 %‘g r'p%@risr g%ﬂﬁ[@%@pen d@ﬁj(rBf rﬂl‘\éEBﬁ‘fprﬂd to treat

upon t
disordeR§ lat\y Féés%abtéebmfﬂmgm@tro ammmwto amwmedmaétreatment It
adm ni stration, the severity o ndi ti on

will be understabch however.dbatine;tafal datly H??Qﬁ’ 0 %%ﬂ‘p‘ﬂ‘]‘% of
compongp? og ﬁ'\é/gﬁ’u@g}nﬁ HSgid 59 HSrattehﬂlngpWs‘i&iaﬁl vdithfh the

art OS s of the conpound at
scope bERirkl inedtsal ]dt@mesr&q Tihesspecificdbhrapesitically eéestiveglose level

h ff 30
for anycusstigaatRaie Wl A9een soRirudiel o s BRI  isoper
being th%tég %n@bcﬂ\é%e%nﬁﬁ he WiRpdére ﬁbﬁwtyaoﬂth@fs@BEiﬂbldoahpqund
I Ve anmount one of the conpounds of th
employety ¢ing specmanobmoel’tpln@eployad pheades PrdY fwe|g|wﬁeneral health,
sex anﬁo@?%ﬁﬁﬁg}é?% 2 rqga{:% e%ﬁ‘riéls‘f\g% ﬁ)‘ﬂ&@of Qﬂml%tﬂn and

€ Sa ester,

rate of Rh@FEtith 6ﬂh€‘sp€'ctﬂ%rd?9%pd(ﬂd%mpmedpim<ﬂmdtlmpf tin@ treatment

adm ni stered as a phar rraceutl C conpoesi tion

drugs used i combination &5 epEGHIENER néal Wi CleliTelelelyalrlalllgle pmployed and
t I
like fac}?ﬂgs Wﬁﬂgg \r/vntr[ﬁ éﬁ%ﬂgaﬁ{ | caft% Il b, qpfsﬂpélﬁwﬁﬂfnfth@fsklll of

y e fective anount™ 5 of the
the arta8'gtar Aidses of five casmpmhmd)at lemalsdowes tham ksiouited desghievefthe
th

e conpound to treat rders a, reasan
desnredéh@rrapeutlc %epb@n%t%%@% I”&”ﬁ?’%&&‘? dsRoRd ‘f”%) e desired
It wll be understood, however, that the
effect{ $cg’f|5@d&|§|y usage of the corrpounds and corrp03|t| ons of

tiher trentaTent on preventibe o disiedse, thy total daily aa gfjthe compounds

o e 5 08, 5 oL B Yha oo

0.0005 % 95{)9(‘39 H?%{k{;ﬂ'é alFoP L J?iir;s‘es\w |dralcfraindstration, more preferable

vari e i nclu the di sorder

bej n ,
dosest gambe th thearige ofdioen ab9u1b® Dpha tepbartiL mo/kgldRY; {idesired, the
eﬁect{yg%,ﬂ%lg%ﬁsgrgaéfgng 4 lﬁﬁg g)‘ije gbg ?ﬂ] bdes of admlnlstratlon

gener al

consetbgl%hﬂ?  SiRge Rivé ébrﬁposﬁﬂioﬁslmapabn%m suth amoums of submultiples
stratlon route of adm nistration, and rate of

theredﬂormake)updhetdﬁéy§|9§%| fic conpound enpl oyed: the

R%%éﬁpﬁ%@é@pﬁ@@@?&{ﬁ héﬁn\‘i’%ﬁ’t%ﬁ A86%ré Useful as dlagnostlc

the specific_conpound
tools. e‘l“Hé Q¥Afy ofPET quemfoanoémrtmmmogmphm) and sReCideiprabe the

rts. For exanple, it is well within,the
degre@rcvf reseptofocCHpaREy lafhtkfm%“%%%anma'ﬁtb eé\?é’é?hk’%ﬁe?é'% (such
f L@uthevitpe alimically used drug
as higiaRag fif {6 st B Ry o e T e
that gt Behie histamireslenels) swédely recognized. This constltutes the use of

PET as a biomarker to assess efficacy of pharmacological interventions with drugs.
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20For treatment or prevention of disease, the total
daily dose of the conpounds of this invention
w@ewrnssstered to a human or | ower ani mal may redmesionec422
about 0.0003 to about 30 ngy/ k%gday. For purposes of
The topic ahd aseiafipositenri-emjtting ligands:ios thgepdposss bas heenigenerally
.t range of, f, about .0, 000 .
reviewad. Tk fataRl® inn BB REPS G ey §oBEeHbr bofH ARy
Burns, 600 AfRLEI REBoAS $¢ Mddiindl\Chifistry of208d 1y 36,528 B276n'Ligand-

consequently, single dose conpgsitions na ant ain,
receptorinteraations (s siudiedinuPEN praaliCBHeR® IS U0 HeNEIRF G ebY
i | s i i . H

samo [fyalt AGREIR GATBAH S CRIHnED 195 2BL Y3 PES: hgsitron
emissi@Pidmdaraphy RElirdreesplor imagingtasi antpd imdgrgagisgyveryidresearch

SPECT to probe the degr.ee of eceﬁt Oé ccu?,ggfgg |3|24)
and deyeleamendrBUEIR: P Byreat GieRBue GhepiRabiolagh LRSS 54)
388-39! Sﬁﬁéwﬁﬂéeﬁd§ BFtHY iAb@Mmde sYRthe8Eeatwh ', "W, W@ sther

(Such wth a

clinically used’drug that affects brain
positrohiehittivignisotapes| arp suitabledigapdrteelsdar P&d; amimgber of positron-

omiting SE AR SR HhS S, o APa TSP Erd RodP3 i fose
skilled YOHRO4T/ B3BAGAREELHSRBBIHHMAS of ite nvehtion st thiseusy are

posI troqiem tting li %ar]ds for these purposes has been
those whereima | JCHe grewmaan berneoraeiated imby reactiongyitis Cﬁaj- Also

espoc A8 FRERN S 5 R HRab eroPY s oRlgrban bo
incorp@afediffs tha-tanpauad eytreaction witaCtH-fusride asiondi’we by
) PET: inp]ications for dru devel_rg){&nt " tﬁé 2Jar Mo o ¢
incorpefadipnioh, Qlrslaan e capted g @cepiding 10 egtigd §jich g thst

. " " it .em it t 7
desorfT oS SPRIRTERACO, GrE HoRk et of esapberst.

like matmes| otpee ainalogs; wherein campoBods ef forapliai(bh wherandre, &k, of
Res a1 RVERTOL61Y] CEPNIare 2y U o i Paated Vo ags S0 it 16 Brepare
ugandggqﬁ nggﬂ'iﬁé“r‘sﬁ diés. fel; RRBFREforpef BEMNh® ddrBpoehdor s

a_nunber of positron- io enitting reagents
compdsitianshefehe syvertiiosi, zetpornds af/formals @), vdirrely B«ahbiftt o

nycrosssiioe b o TeRpyrolgfe, G BT din,

idic ankiGide BF aiflic satydiidel amebamd adteae inmnbpert solvent
metha‘ﬁggglﬁﬁio% \?\n %O—Bl. Alﬂgyo, especi al | i

such asmdipblonarsetianch 8nddBe s ieanaRNd (4 e hBReRB0Ate %
wiflate} gah BEEFAGE VA b Tt SATRHIRS el KESWAIO St the artof

1on O can
synth%tﬁ: SrdBhicashemistraes onedicigal chemistry hddneng bompotihds of the

escribed in Exanple 51, supsii ' 11CH3Lgtor .t
inventiroiel atss sltatio Btk & Bganderion FH T EUHIER AP, “oandr ¢
. ' r i rein Rs,
sotorfig B g naliie B inG HTRANBH Ingludiey B Bof e be

t Temisest (1M ' & )inathey it pyracbi4-yt)e-(F-piperidin-il gdeysiobrugyl)-1,3-

use in PET studies. For incorporation of 18F into
benzoibiggel@hds or 20conpositions of the invention,

CORRRUES 1@fg)In et oNdité RS ey ctoButyl}-6-pyrimidin-5-
B Bl ey oL &2
yl-1,3dserzotiaznle t h net hanesul foni ¢ anhydride or triflic

aphydr) 9g 2 ANEen 8% Fadthy B raint 1 SAbYGSbutyl-6-pyrimidin-5-
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such as di chl oronmet hane, and the resulting conpound (a
nmet hanesul fonate or triflate) can be treated with
wd Bie7oss0ns i de by nmet hods wel | known to skill edp@musives/036422
art of 25 synthetic organic chem stry or nedicinal
yl-1,3-behzothiazole; Anong conpounds of the invention that are

i t f i i qac o
Tres s oG oA i lopURLE K& MRy yrifidin-5-y)
1,3-beHzBﬂ{ié‘£BI@;9’ but not limted to _ o
T & L L et B Lt B R e ) pr Py By
ANS-2- (3-1(2S)-2-((18F) fl t hyl | id
1,3-beq32§{rﬁ3£_@?] c§/cl E)l(aut _3/| }- (6( pyri) m duio:f\[srEe o pyr'r o
Vibné-Metbghi3 it BdCImethyl-1H-pyrazol-4-yl)-benzothiazol-2-yl}-

Trans-2-{3-R2S) - 24(8F) f | uoronet hyppyrrOlidin-I-yl]cycl
cyclobWiPyeRYBIHDei i di n-5- WO

3B . LfB3-{2-Red rolidireh /)-
%ﬁs@gﬁgﬁﬁ@% {1%'&)31?? eﬁagg?ﬁ?i%ﬁ%- yolgy)’}??gbult yl] %)- (2
cyclobutylpbeozgthiaziot;di n- 5-y1) - 1, 3- benzot hi azol e;

T2 B bR Sl tydbbusfie frmddbi HsiaRr-4-
s (542 (10 iyt szl 412 b

Trmf%ﬂ-%ﬁh@g%&%@}n%ﬂé)p‘ly%f;%%{tylﬁg;ﬁ)(?1?;4)§ﬁt§ylﬁw}%y@zo|-
4'y|)'b§%{ﬂr1@ﬁg_ Iﬂél-yl - cycl obuty enzot hi azol e;

- (4- (8F) Fl uor o- pi peridin-1-y1)-cycl obutyll-
Fhé bomaiduyids Hridoymoaessesief the jinvantivotwill dedveiteramglerstood by

refereq&%g)s’ché?gﬂg%q Qgg%&iﬁgﬁp Izivq'ﬁ% gggglﬁg%{q%da%ﬁéﬂﬁj%@é%n &t bhd not
limitatef ngdspansd ths ARRRESS. of the invention will be
a limitglio HOHthETLCoD

ood by 1l5reference to the follow ng

exanpl es, which are intended as an illustration of and
not a limtation P ?;L e i nvention.
REFERENCE EXAMPL el

3- net hvi enecycl obut anecar boxylic acid

3- Met hyl enecycl obut anecarbonitril e (CAS# 15760- 35-7,
33.84 g, 0.368 nol drefesensalaxapaiecki de (38 g, 0.95

mol e) and waber 4P ok cipltaHdckRIbLARE aBRRt €d at

3-Methylenecyclobutanecarbonitrile (CAS# 15760-35-7, 33.84 g, 0.368 mole),
sodium hydroxide (38 g, 0.95 mole) and water (50 mL) were mixed and heated at
110 °C for 30 min to give a two-phase mixture. Tetrabutylammonium hydroxide (40
wt. % in water, 0.7 mL) was added and the organic phase became brown. Within 10
minutes, gas was evolved, and the two phases became well mixed to give a light
brown homogeneous solution. Heating was continued at 110 °C for two days. The
mixture was cooled to room temperature and then to 0 °C. Concentrated hydrochloric
acid (95 mL) was added very slowly to adjust the pH to 0.5-1.0. A white slurry was
formed, which was extracted with ether (500 mL x 2). The organic layer was dried
(over Na;S0y), and concentrated to give an oil. This oil was distilled and collected at
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25110 C for 30 mn to give a two-phase m xture.
Tet rabut yl ammnoni um hydroxi de (40 wt. A) in water, 0.7
workgo7msss7added and the organi c phase becanme brRwUTUS2006/036422
Wthin 10 m nutes, gas was evolved, and the two phases
108 °C heclanC yehiverd sEldress lirjuiie (27 I74@n68!% gitd)h d oy MHz,

CDCE) SRpmiACir 6 AR oD 100 3 BT ber i 0BT Ll & o

0 C. Concentrated hydrochloric 30 acid (95 nL) was
added very slowy to adjust the pHto 0.5-1.0. A white
slurry was formed, Referehceicxaextle @ct ed with et her (500
d. {over Na2SO4) ,

hlrlS

distilled and coIIected at V\D
2007/ 038074PCT/ US2006/ 036422 108C - 110 C to give
locd 661rels $od|nd1boﬂiomz‘lask43qyupmb/wgﬁh & drppping fmwael(ambwater

condenfer_lyvﬂ%g)g tgbg twtad'rﬁazglo)pﬂllc%gé &e&%&@ E)tggvélﬁm }é gzﬁz(éﬁl
mole) v@é’s aﬁé@ﬁhemﬁr@wyl SHIsHich X065 ol 0. 28 1 asdle, tIZquUI\o)aNas added

ni_ round- bottom fl ask equi pped with
droleseu At mixtdrennae heatagdartTedrx (@it hgfiﬂ'r’fgle}?@f@’ﬁh'la% 98 %%’Pé hihen

conca ISR RN bl R hos

and thelmixtasiivas distitleddoheldr Yaculirapii cddear cfﬂtm’lea&dtmundav\ms:ollected at
heated at reflux (oil bath nmp re 90 for.3 h
4345 Uh @ 803 %0 reld) o AMR 408 MR DBl S wrad et Taadm. 2 W),
i I ion head and the m xture was
3.50 - %%gt(ﬁf’l e‘de%géf 3\'(31&?2{1 L“# cI ear colorless |iquid was
collected at 43-45C (23 g, 75%yi eI d) 1H NMR (300
VHz, CDClS)8ppm485-l\?'(E 3.50- 3.63 (m
1H) 2.95- 3.19 (m E I\/PLESExarrpIel
Tran s-2-{3-[(2R) - 2- rrethyl pvrro lid i
n-1- vIIcycIobutvll 6 p n-5-v1i-1 , 3-
20benzot hi azol e \Ee—@sj—'i
?fé‘me-ﬂqsﬂfmpmﬁéihvgerrehmnm—vﬂcvc|obutvl} -6-pyrimidin-5-yl-1,3-
6- Br onp- 2- benzot hi azol, i non é4l659, 20.0 nmol e) and
sodi um hydr oxi de 25 ( 85 nole) were mixed in
40 M water. The mixture was stirred at room

tenperature for 30 mnutes to forma slurry, was then
heated at 100 C and be@ﬁﬁlﬂi@dﬂear sol ution. The

m Xt ure contlnudto s% wlrnlght after

which it was co . Wiile cooling
! b bQﬁiJihlaEBﬁdﬂé ' 65d12050 hthole) andsodium hydroxnde
%Bﬁcss}Peg'ﬁ acet?{: a%]l d (22 m@{. The resu {ro%m

(15.4 g;,cﬂ Basm@e);wereenmeﬂ imAG Ml wader. dhe mixtyadvrsimees
tempe&atgfp for g?ﬁ wr{qt%s Yo 28R Wad tHOH ReatRFAUBO % Sh¥Decame

a clear solution. The mixture continued to stir at 100 °C overnight after which it was

cooled to room temperature. While cooling in an ice bath, the pH of the solution was
adjusted to 6 with acetic acid (22 ml). The resulting solid was collected by filtration,
washed three times (3x) with water and dried under vacuum to give 4.60 g of title
compound. "H NMR (300 MHz, DMSO-dg) & ppm 7.23 (s, 1H), 6.98 (d, J=7.80 Hz,
1H), 6.59 (d, J=8.82 Hz, 1H), 5.41 (br, 2 H). MS: (M+H)*= 203/205, (M+H)"= 406.
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conmpound. 1H NWR (300 MHz, DMSO-d5) 8 ppm 7.23 (s,

1H), 6.98 (d, J=7.80 Hz, 1H), 6.59 (d, J=8.82 Hz, 11),
wk200108dor4 2 H). Ms: (MtH) += 203/ 205, ( MtH) += BOBUS200§D36422

2007/ 038074PCT/ US2006/ 036422 Exanpl e 1B

6- Br omp- 2- ( 3- net hyl eneEXaBPIEHB v1) - benzot hi azol e

The pr OCB;&%%_&- AR ?Lrlvlé‘l‘\Ae (:ij/clggutv‘ﬂ‘) f%)fﬂamla é

wei ghed round pottontitask and pyrrl di um
Phé protfuns of Exangle 1401383 4.90 #imobed e weighéd atided! 00 mi

round Jwgt%gg'ﬂ;?éﬁga i nidueekionats BhatSoh4f munple) e
added. (ﬁegﬁa% ya %d@%rﬁ%ph%@u WErRighsPaPkylbie $30 milpWas

|ve an alnost clear solution. A solution
added fdlloSretebyhiiethyEnyine (B.68amk 48 bungle).chhenixiurg was 4apjdly stirred

at 50 °G 0 s P AR Ioaauutah A SFH08 b ERV R 11 ene

cyclobﬂ@ﬁe&&%n@ﬁ@*ﬂgr@é Pl 4@nﬁ’°{<§1é) ephrad &scording to literature
tenperature was raised to 140 C for 7 hours. The

procedtex AGS 5% ) 2428:2728bin 10 mevianerwas fagn adder dippwise
over 1 B e, Thide fae e e FASed 6, 10 "Gy 7 e S e was

cooledad Gobmetepiaaiuce | follewedvbs tidks addnﬂbN&ﬁ‘%ﬂ@l acetaie (100 mI) The
concentrated to gjve an oi]| cr.yde Br Op d\Qﬁ
resultingsolptien Wap Wﬁi‘hﬁ%‘ﬂ'@@ ﬁﬁM@te@sz L & organic

layer V\fys @lé% W%%W%é@n%@té@?o ggvblaeh 615 'I%@%B%rééu&?was

purlfledey chi'()maﬁ)giapl(\yj (2096 Bie8anétin dccH)qromemar(eido Q&tﬁﬂthgztltle

compogng1.0%sa 3% 1 g (R0 Wia e piibn 7708 R o bz, 1),

7.83 (o%%a’a(s?z ﬁ%otmz) Exg&@ ﬁ-?BOééz (Zzggéhﬂﬂgol@%&wgs (m, 2H), 3.83 -

rodut
4,04 (msner,rﬁ uet-ﬂam(me4q-98 NS, (l\d-tah:l)‘)= 262/281i ssol ved | n 30
m THF and 15 m water. The solution was cooled to O
C. Sodium periodate (1.5 g, 7.0 nmmole) was added in

snal | portions. The m ExHrfpl¥de stirred at room
t enperature over n| ght e so u ion vvas guenched with
- water, 25 3A6-B abenzpthiazek2+\i heyclaputanone

b °”Ff>€€>éargn@hﬁ%§§£ﬁ¢f{éa?e% ﬁﬁ“ P e panti geratite 28

mg, cdir)%@tdnswt/édurvwmwn‘ aRd 1Bynnhameg sefultipn @w/ﬁooled to 0
hexane i n di chl or onet hane %I ve the t|t| e conpound

°C. Sogiuro pegiodaia41.5 o7 IvRNale i EIdeB smadl RSHERS- oe ixture

was Sfjrj:%d ggrﬁh é%rﬁh%ra%ti%;' nlgét‘ S %&%tlorjr\[\%b Jue'?\%hég Q\gt.h?%/ater

and extfact8d thde. tilés w(tMt!hti)hm‘GToﬂﬁalhﬁlﬁia 'Ebmnqnhbnmd orgénics were dried
2007/ 038074PCT/ US2006/ 036422

over sefi sulater i opraerdatachirgdve t%yr%prgngfaMICh was purified
by chr§prfat8§|%g)%§/ (2@2[% iR dhhibroHetREne Ricodiva s file V)@ﬁmound

' SSO anhydrous THF and cool ed to
(710 rhg SEG%B4L  HAMRLS0YNIHZ, TEBCI53 508 mi8.03 (d.2) =@ H)z 0\}5& 7.84 (d,

=8 Thobaa D, 7 BT da. 187 T H RS SR P58 54376 (m
4H). %%Wﬁ) g \Wzt%rt hen quenched with I N sodi um hydroxi de

acted three tines with ethyl acetate.

The organi cs were conbi ned, dried over sodiumsulfate

and concentrated to gi VE t he C{bjde product, which was
Example 1D
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used in the next step without further purification.
Exanple | E
wde@ne3ge7dbr ono- 2- { 3-[ (2R) - 2- met hvl pvrrol i di n- Ip@1/US2004/686422
butvll-1 , 3-benzot hiazole The product of Exanple 1D
((]I 2. g|2 m@i@)&(f@&%@ﬁdmegwmolaaawwvdogutanol )
i chl or oret hane ot a r bon 6
Ereonrasket 6 EXBRPAIIEA"H O MGvass BYmole) was disolbed n B8 m

anhydr%ﬂ-l’*%%&&@& 351920 SR (HIoMGATHR!3.08873.02 mmole)

m xture 15 wa to stir at room
was adtedpwily uTiee frixtube Waasmrredr&tro oa(htnrh‘é)r mwtesdheaﬁNarmed to

com ok s S B8 SRS b AR BEUR  roce

ae%a a%‘?e s \Vvﬁh cheyl peetssiuTie: bimtmchaﬂere d:mdblned
(20 ml)(aw g g%(# et al 2004043458, and Y. Pu e
dried o%r SOCﬁNrgeemlfetePand eonceriEaiad 4o gmeds@é}r%@r@m ucy (‘d‘)“Ch was

used gt s BerPta Bl Cerperature overn

" roomtenperature over ni ght.
It was then quenched with water, and extracted three

times with dichloronethane. The organic |ayers were
conbi ned, washed with Ei@;'ﬂéli&léi ed over sodium

nrmdr m@tﬁ ammlmm@m mmole) waiscfiosnieech Hh@l)hydcﬁo'fﬁ ve

duchlorwgﬂggnes( %myf’@%a'” fm SamA gﬁlﬂi}g%‘gg‘q’(‘é‘gwéﬁ aglgled

followe?zby %E’?orcﬁn%@aﬁ@%u%%m? -aﬁﬁ{dr?deggsd’izul_ 347 m%acrﬂr?) Tl—hi)% B&ture
was alldwet to Sir 88 r¢om t@HperalutéZfor chﬁﬂs(hh\en;a@oth@’ megtion of 37

potassgqn 1z;grt(qﬁatqié3 7419 él% gnm 9]95'?1,\{83%76(11%01@%%{%% gkhl 61

' ré@ accorine & MMesprdtedure that described in:
methyl%pprolkﬁ“@ Wﬁ%—(pgédnéét h C|gwr Oﬁ(dl neq)vl lcycl obutvl1l- 6-

R. Altenbaichietiiah; W®200494345mambw B@@@ahp@mw@’@@v@@dﬁ%ﬁawh &

Devekgiﬁé%]t g(@z %3 @8052)(@13%”#&40'51”%'9 | %gh‘@b rﬁlfxture was

oroni

stlrred?i ﬁ?h%ﬁﬂpbéré@@@%%ﬁﬁgrﬁ) It Wk thign ehﬁaemﬁ’ev)later and
I chlorobi's(triphenyl phosphi ne) Pa Iadluna 8 .
extracfed)thremtlm)esalw& gishipremethane: dNBanaRBIC(ayeTfyierg. eoprbined,

washqrgllj\&pl?]%va éﬁ ﬁo&?fﬁﬁlﬁﬁ%ﬁ’é@%@?&@nﬁ&ﬁ TRe crude product

I ONn wWas
was pGHﬁé&PB?@oerﬁmcmtogmwmr&i%tammbhme hydm(sia/\amdﬁ%

methanakimegcbibromaiane) teiaecoape (G5 g e BEbURE! *H NMR (400
T

MHz, GEGE EhpmyT 97 s Tl S b TERTE 48 0q R ey (@d.

J=8.78MDYiIHEM1H)IBPE 08.881eh, I HHIB ABLHBE6I(m, 1H), 300 3.10 (m, 1H),

2.61 - 2.79 (m, 3H), 2.42 - 2,57 (m, 2H), 2.23 - 2.37 (m, 1H), 1.88 - 2.02 (m, 1H),

1.77 - 1.88 (m, 1H), 1.61 - 1.76 (m, 1H), 1.39 - 1.54 (m, 1H), 1.11 (d, J=6.14 Hz, 3H).

MS: (M+H)"= 351/353.

Example 1F
Trans-2-{3-[(2R)-2-methylpyrrolidin-1-ylicyclobutyl}-6-pyrimidin-5-yl-1,3-
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10 in dichloromethane) to give 33 ng (82%yield) of

title conpound. 1H NMR (400 MHz, CDCI3) 8 ppm 9. 23 (s,
wdbhoyoo@2 (s, 2H), 8.12 (d, J=8.59 Hz, 1H), 8rPOBU$ITHNG6/036422

J=1.84 Hz, 1H), 7.67 (dd, J=8.44, 1.99 Hz, 1H), 3.83 -

3.94 (m 1H), 3.46- 3b6fzdthiazdld, 2.99 - 3.14 (m 1H),

/?\rﬁ%ﬁmhﬂzofiﬁ@@md%t@géaﬁ o4 E GOA48 3T o), pyrhitihe-5-
boromq_a&déé Qs'ﬁtwéb% %ﬁe‘*ﬁ)_(zggﬁ@ @%gp%oleyﬂlgng d 123640“91

dlchlordilabtmplmﬂylmlmsp‘mryel)pal?ac{lamﬂi)z(la) mg, GOdtMYIoIH\2 pot@ssium
carbong’?en(z4o7t r%aé%4 mmole) in 1 ml isopropanol was heated at 85 °C overnight
with stirring. The reaction was then quenched with water and extracted three times
with dichloromethane. The combined organic layers were washed with brine, dried
over sodium sulfate, filtered, and concentrated. The crude product was purified by
column chromatography (eluted by 0.35% ammonium hydroxide and 3.5% methanol
in dichloromethane) to give 33 mg (82% yield) of title compound. "H NMR (400 MHz,
CDCl3) & ppm 9.23 (s, 1H), 9.02 (s, 2H), 8.12 (d, J=8.59 Hz, 1H), 8.06 (d, J=1.84 Hz,
1H), 7.67 (dd, J=8.44, 1.99 Hz, 1H), 3.83 - 3.94 (m, 1H), 3.46 - 3.62 (m, 1H), 2.99 -
3.14 (m, 1H), 2.64 - 2.85 (m, 3H), 2.43 - 2.64 (m, 2H), 2.23 - 2.40 (m, 1H), 1.89 -
2.03 (m, 1H), 1.78 - 1.91 (m, 1H), 1.67 - 1.78 (m, 1H), 1.42 - 1.56 (m, 1H), 1.14 (d,
J=4.91 Hz, 3 H). MS: (M+H)"= 351.

Example 2
Trans-6-(2,6-dimethylpyridin-3-y1)-2-{3-[( 2R)-2-methylpyrrolidin-1-vilcyclobutyl}-1,3-

benzothiazole

Example 2A
2 6-Dimethyl-3-(4.4,5,5-tetramethyl-[1 .3.21dioxaborolan-2-yl)-pyridine
A solution of 3-bromo-2,6-dimethylpyridine (5.10 g, 27.4 mmol) in anhydrous

ether (160 ml) cooled to —78 °C under a nitrogen atmosphere was treated dropwise
with n-butyl lithium (4.1 ml, 10 M in hexane) and stirred at —78 °C for 45 minutes. 2-
isopropoxy-4,4,5,5-tetramethyl-[1 ,3,2]dioxaborolane (10.2 g, 54.8 mmol) in 20 ml of
ether was added dropwise at -78 °C and stirred at -78 °C for 3 hours . The mixture
was quenched with 10 ml of isopropanol, and allowed to warm to room temperature.
150 mi of saturated aqueous NaCl solution was added. The aqueous phase was
separated and extracted with dichloromethane(100 ml X 6). The combined organic

phases were dried and concentrated to provide the title compound as light brown oil
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20 Exanple 2A 2,6-D nnethyl-3-(4,4
,5,5-tetranet hvl-11 , 3, 21di oxabor ol an-2-v11-pvri di ne
wae®obssoron of 3-brono- 2, 6-di met hyl Pyri di ne (5Pd:ﬂUg2006/036422

27.4 mmJ) i n anhydrous_ et her (160 m@d cogled to -
(6.29 guBB ) il NAMIY €0 SHaFhk) dRpm ¥ &2t Eld JTf gz el hlé6 96 (d,

J—7'80§%§’r rlgdagt%yds’?g I_gggg](éé; #)nu eis? 1¥-Hﬁ M%)'(mgh)%4'

i sopropoxy-4, 4,5, 5-tetranet hyl41l , 3, 2] di oxabor ol ane
(10.2 g, 54.8 mmol) in_20 nl of ether was added
dr opwi se at 78 C and Eﬁl@?@gﬁt -78 C for 3 hours.

Frohaﬁp:r- R3 fdbut }-1,3-

saturat ed aqueous NaCbeBDd)hhliazmiewas added The aqueous

%F%‘Eﬁs%ﬁq«%%ﬁﬁa%%ﬁda@ﬁ%f%t & b btedygasgribed in

Examp'lflsh ‘I‘F%u%ft@mﬁj ﬂh%%ré&@ctcd?%?ﬁ;ﬁlétmw\;\%yﬂﬁﬁd’ ihe5-bb®dnic acid.

e conpou ['1ght brown oil
'H NMRQ@DDQBB@?@DCTJ)IBWG@/@BMZES 2% Hz91d1) BB64dyJ=1sh Kr1 H)

7.46 (it ot B 730 it 3Tbed 3 6dng Thishordo. Sk hid v

3.82 - %%3 1HH %N? d? dygt hvlzlg4r12d| n I1\(\?1@‘521 ) %64 2 84rgrr?et3hH)
2.59 (s, ﬁ\,lﬂ)BJﬁOc(lSnSH M. 4&y215935w21ﬂ)12 26 - 2@&1&@&%&% 2.03 (m, 1
) 17873 et FOTRE B A0 Bl R R BT e frenge7 a8

H). Mquq;*—qijxanpl e 2A for pyrimdine-5-boronic aci d
MR (400 MHz, CDCI3) 8 ppm 8.02(d, J=8.29 Hz, 1 H)
7.76 (d, J=1.84 Hz, 1 H 107.46 (d, J=7.67 Hz, 1 H)
739(dd J=8. 44, 1.69 |el-§707(d J=7.67 Hz, 1
H) 3.82- 393(m1|—|) 58(m1|—|)298-3.13
1 i 2R)-3 I idi

H 2.43 -2.59 (m 2 H) 240(m1H)1'89-
2.03 (m 1 H 1.78- L%é@%e’r—ﬁ—éé?'—elel- 1.75 (m 1 H
#I\I)%Estlelccgﬁg&tﬁ‘i‘id JvaE'g) éﬁaér%d(éoco?diﬁg @(YtH(éZpro%ed‘-)Jre &cribed in

e 3 Tra nS
Exampleﬂlﬂj supptitutingr2¢6- dmeihoxy—Sasy{nmldlr‘(ebR}omc ﬁéldr(ﬂAfﬁ)#r&Qﬁ41 -18-

9) for R HPRINRSRSESTF S o gl&%&%?@%%&h@ﬁ&%@@gaﬁ%@‘ 1802

(d, J= fgggqiidi bleﬂ Oxyz@ EX@%E' )77 §:lot UEBQIQL 169 Hz, 1H)4.06 (s,

pyri m | ne aci d
3H) 4.69¢4,13 Hy- 3 &) - 8@2 (py,ri hi) i4te- 8-88dnuri &) 3&2}31& (Rvet H) 2.65 -

22 (S, T T 2 AR v D05 P P

1.89 (ri] QSHWGYJ- 1H76f€mog £5{)?1ms§;|)1 86 GEH 1314'|§d 3)82283 Blz9§ |—e|3)5 MS:
(M+H)'= 21182(m 3 H 2.47 - 2.62 (m 2H) 225- 241(m 1
H 1.90 -2.02 (m 1 H 1.77 -

Example 4
Trans-6-(2-methoxypyrimidin-5-y1)-2-{3-[(2R)-2-methylpyrrolidin-1-yljcyclobutyi}-1.3-
benzothiazole

The title compound was prepared according to the procedure described in

Example 1F, substituting 2-methoxypyrimidine-5-boronic acid (Frontier Scientific,

-74-



10

15

20

25

30

251.89(m 1 1.67 - 1.76 (m 1 H 1.53- 1.66 (m 1
Hy 1.14(d, J=5.83 Hz, 3 H. Ms: (MH)+= 411.
waEx@mpsse 74 PCT/US2006/036422
Trans- 6- (2- met hoxvpvri m di n-5-v11-2-(3-112R)-2-net hyl p
Inc., L bhOUFI'dUSA)ﬁﬂP bywmidhwﬁyﬁoteﬁwihmdmﬂdrNMRf(Bﬁﬁdmdz CDCI3) 8

o i 50 T, DERSTLEECEIE 0 1 1
t
w00 oS EHEESIONS AR A e 2o 2

m 2167, (rISAH) 2029 pPrA0ninti ‘i) 3-8+ 3rd3c(nact bﬂ) 1182 N\MRO (m

(m,
1H>1 117"%7?331(3%483% W s Al (a1 1y 4. 0o

MS: (M 3.83-3.95(m 1H 3.50- 3.62 (m 1 H
”‘B 15 (m 1 H 2.67 -2.85 (in, 2 H 2.46 - 2.64
(m2|—|)229-240(|§@mM92 -2.03 (m 1 H 1.82
Q 5 1 .

%-4- L1 8% dAzothiazole

Thé'%?ele?coh%dm# gf’@idwdi @Eb@l@lmgﬂtm’ehb procegurecdrscribiéd 6

yridin-4- enzot hi azole_ The titl d.
Exammeangs@twrt@ gaaw&l@@ﬁdoqr@nw%f%%we"@gé@P%ﬁgﬂﬁ’

NMR (%@(’fmﬂg Gtk s Eiedd, Q%MWW% ”J@b%ﬁlg—gé o) 8.08

(d, J= aomnw& 59—!)(71533(66 Mslﬂz 1.871z,8. HI)Z7(5ﬁ (ddiz 1=862kH4,721HE) 2 H)

3.85 - 3|>937(nm e Bed9 - 359 (B3, mwm 18 (), 1?%4%6@528 §4d@ @ﬁ‘iﬂ
2.46 - %6?)701? P2 ﬁf,\m’% & £ 1%34)5%%43]% L E§1 75 P68Vl 1)

1.69 - GW\S(lnH)H}ﬂFﬂ 1.’66g(ﬁgln‘hH11H)15-1155(n'g 118)(1rﬂ|4(11 Hﬂ=5@26‘§z 3
- 1.79- 1.88 1 -
H). M; @ét“ﬁ? ngfr@ .14 (d, J(:z?az E)|z 3 (m 119
Exanpl e 6

Trans- 6- (6- met hoxvpvri di n-3-y1) - 2- {3- 1( 2R) - 2- et hyl pyr
rolidill-1-vlicycl obut yE}ampég 20benzot hi azol e

2 mat hoxypyr| di ne 5 bq;@momlggd)lé for
ri m di ne-5-boronic acid. IH NMR (300 MHz CD%S&,S )
Jmmtnm compayund mszweparedlaqqpr@ngﬁo (e progdyte fgscripeg)in

Exam;pba 1-}: %gb t%ﬂn%%%ﬁ%ﬁb%@f@me% "tl)onZnéﬁacqc?'for‘byﬁm7 dinE%-béronic

acid. "H NMR (300 MHz, CDCl3) 8 ppm 8.00 (d, J=8.48 Hz, 1 H) 7.87 (d, J=2.03 Hz,

1 H) 7.67 (dd, J=9.15, 2.71 Hz, 1 H) 7.56 (d, J=2.71 Hz, 1 H) 7.49 (dd, J=8.48, 2.03
Hz, 1 H) 6.70 (d, J=9.15 Hz, 1 H) 3.82 - 3.95 (m, 1 H) 3.65 (s, 3 H) 3.48 - 3.60 (m, 1
H) 3.01 - 3.21 (m, 1 H) 2.65 - 2.87 (m, 2 H) 2.45 - 2.64 (m, 2 H) 2.28 - 2.44 (m, 1 H)
1.02-2.05 (m, 1 H) 1.62 - 1.91 (m, 3 H) 1.46 - 1.60 (m, 1 H) 1.15 (s, 3 H). MS:
(M+H)*=380.

Example 7
Trans-2-{3-[(2R)-2-methylpyrrolidin-1-yllcyclobutyl}-6-pyridin-3-yi-1 .3-benzothiazole

The title compound was prepared according to the procedure described in
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25 Hz, 1 H 6.70 (d, J=9.15 Hz, 1 H) 3.82 - 3.95 (m 1

H 3.65 (s, 3 H 3.48 - 3.60(m 1H 3.01-3.21 (m 1
wooo2o0&674 2.87 (m 2 H) 2.45- 2.64 (m 2 H) 2P@BUS2006/036422

2.44 (m 1 H 1.92 - 2205 (m 1 H 1.62 - 1.91 (m 31

Examplb)1 = sﬁﬁstlwtlﬁg(uyndihél} -bbrdific @sid f8r pyrimidine-Ghbéipric 38d. 'H

NMR (3QOdW§lZQCP33i$)(52FQ§)mZS SR AW BIHZTHH) 8.8 (e VTh ey 133412, 1
H) 8.0257d, 85 2 F o8, nEOT S naTET B T8, S48, FIORELIOHITRA -
7.44 (mzafm 9380 PETHLSAAPBUBI G2 (B4t 2025 3.46 e 1012, 65 -

2.88 (mhh VR SOOI, 2R 2 e 9D 14 - 298 Y " f

J 1; - 8.15 2
1'59("?133 ﬁqu/J-beg |—Zb3q$)6gmmd IF?]-DS %0 1. 70 Hgml H)H)
7.34-744(m1 379 -3.96 (m 1 H 3.46 - 3.62

(m 1 H 3.02 - 3.16 ( 2.65 - 52.88 (m 2 H

2.47 - 2.63 (m 2 H) 2! l844(m1H)164 2.06
Trans- :§J('2 {@e[(*Z‘R()-'Q Hwbthvlé\érg&ldlEﬂ)‘n(m —\il]clvlblolbu% 1 B-bele®t9i5zok6-yBquinoline
= anp

Thefitle EOUMH@MZ@ p@n%@mgpwﬂm todhg-progequpdessipgd in
ol SERFUHREEL % b SO B i
(CAS #5’74864%5@ foP p?ﬁﬁildlhéﬁdl@bromc acid. "H NMR (300 MHz, CDCI3) )

3-(4,4,5, 5-Tetrane 3, 21di oxabor ol an-2-y1) ol
P 9 240 SRS 1 360 BELP. 52,08y 3. oh o BB BB oy i (@
e T e L R A Ol L 2
Hz, 1 H])‘{F8'464l:&0 (rh, HH)73.8@ - (sm(m-emaaon 301 54m, 1 HH2.73 72.83 (m,

2 H)2. éﬁn Zlé‘ﬂma?% 2. 381 jff? e {"ff %éoﬁ%(’&‘s%s Qgﬁ% 432'993'\"5

3 2 2.58 - 2.69 2 2.32 - 2.45 1
(M+H) 5 3(%63 (m2 1?)(m 5H 1 55(?]5, BH)H). M5 (MHH) +(:m
400 Exanple 9

20Trans-6- (6-fl uoropyrigdi n-3-wl)-2-(3-[(2R) - 2- net hvl py
r_roI i di n-1-vll cvcl obut € enzot hi azol e The
Traglsid@-ﬁ@@% RGNS -ERAP RIL2aReBHbVIblidin-1 i cpslobesiiries-
escriped 1 n anmpl e , substituting

2-fluoro-5-(4,4,5,5-t aenzatvazela41, 3, 2] di oxabor ol an- 2-

¢ :
AF i e B8 rEbaBa F-ehgie i cRpgure tesspag in
Exampte ﬁFmsﬁbé{ﬁuiﬁrﬁb 21&2»&5- 5 5-dtrafadfiyl([d, 3, 20X oralan-L-yl)-
- 8.04 cf 1

pyridine (avallable from Aldrich) for pyrimidine-5-boronic acid. 'H NMR (300 MHz,
CDCls) & ppm 8.48 (d, J=2.71 Hz, 1 H) 8.07 (d, J=8.48 Hz, 1 H) 7.98 - 8.04 (m, 2 H)
7.62 (dd, J=8.48, 2.03 Hz, 1 H) 7.04 (dd, J=8.48, 2.71 Hz, 1 H) 3.84 - 3.97 (m, 1 H)
3.46 - 3.68 (m, 1 H) 2.95 - 3.22 (m, 1 H) 2.68 - 2.87 (m, 2 H) 2.51 - 2.64 (m, 2 H)

2.24 - 2.44 (m, 1 H) 1.47 - 2.08 (m, 5 H) 1.17 (s, 3 H). MS: (M+H)"= 368.

Example 10
Trans-4-(2-{3-[(2R)-2-methylpyrrolidin-1-yllcyclobutyl}-1.3-benzothiazol-6-
vhbenzonitrile
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7.62 (dd, J=8.48, 2.03 Hz, 1 H 7.04 (dd, J=8.48, 2.71
Hz, 1 H 3.84 - 3.97 (m 1 H 3.46 -3.68 (m 1 H 2.95
w0 2878804 1 H) 2.68- 2.87 (m 2 H) 2 51 -2. 614C"(/US20@6/036422
I—?1224-244(m1|—|)147- H) (s
B eertle pgnppwq;ﬁ)was gr@gparg@)g%mgu@ tg_)dhe procedure descnbed in
Exampl u%s l%lztﬁg 4 o)feﬁz)o éﬁtﬂ?ﬁ‘&ﬂ@”&r@td fyr fbyﬁwgr ih6¥E bRy Adid.

enz enzoni tri

H NMIQQQG@ RBEL CIRCIL) abpmears)ssmzm 2 H) TWFE) (s, 4l msp(ddnm:a 82,
ared according t dure descri bed
1,70 a3 4 ot KGR 358y oAb (2 Ak 206

2.86 (nPBQ’ Hgqugnez 538@{ %"H?g% dz/4%g(H\“YFHf ?% gﬂr@g (EP? ) 182 -

1.57 (m1218H§32141(d70—€BIZID HzH H3. 84S- I\/B+H))ZI @M™.1 H) 3.46 -3.58
(m 1 H 3.0l -3.15 (m 1 H 2.65- 52.86 (m 2 H
2.45 -2.63 (m 2 H) 2.27 - 2.42 (m 1 H 1.65- 2.03
(m 4H 1.42 - 1.57 (m 1 H 1.14 (d, J=6.10 Hz, 3
H. M. (MtH) += 374. Exanple 11
| 0Tr ans- 2- (3 [(28) 2 nE.K@MQEAﬂJIldln 1- vl | cvcl obutvl}

utyll 1 3 benzoth| azolbgnzdrﬁamléltl e conpound was

prepared according to the procedure described in

Exanpl e 1E, substituting 2-(S)-nethylpyrrolidine for

2- (R) - et hyl pyrrolidi ardd (500 MHz, CDCI3) 8 ppm

7.98 (d, J=1.87 Hz, 1 ,3874Hz 1 H 7.56
Trahd@bnbﬂ&) 233- [Q&&hﬁethﬂlphﬁroﬁdlﬂﬂ -(/NCVcbtﬁrtx‘ﬂB1HZ-beﬁzcbﬂ1|azole

65- 3.8 3.22
Zl'h]e e gpn@%d_\ge%repﬁmq ag):oréilrgé{n o the [g!)gcemrezde_%cngeg n
Example ﬁ}%%ﬁhqtﬁ%—'{%%ﬁ%ﬁwy%@né ('§6r Q-SF@ g&t@pyréé{;fﬁe l(\/rBH
NMR (506 MHZ CHBG:!@S&anYaQﬁa%celdqr'lB? Hz, 1 H) 7.82 (d, J=8.74 Hz, 1 H) 7.56
2S) - 2- et hv

(dd, J-,snzqz\,wggzcn B1{LE783 R H)%_.@q_-g_s;ag)_ (m, 1 H) 3.22 - 3.39
(m, 1 HPP8PZL Y BACL §1) 2.69 - 2.78 (m, 1 H) 2.56 - 2.66 (M, 2 H) 2.04 - 2.14 (m,
1 H) 1.89 - 2.03 (m, 1 H) 1.78 - 1.89 (m, 1 H) 1.61 - 1.72 (m, 1 H) 1.27 (d, J=4.37 Hz,
3 H). MS: (M+H)*= 351/353.

Example 11B
Trans-2-{3-[(2S)-2-methylpyrrolidin-1-yljcyclobutyl}-6-pyrimidin-5-yl-1,3-

benzothiazole

The title compound was prepared according to the procedure described in
Example 1F, substituting Example 11A for Example 1E. '"H NMR (500 MHz, CDCl3)
S ppm 9.24 (s, 1 H)8.97 - 9.08 (s, 2 H) 8.12 (d, J=8.54 Hz, 1 H) 8.07 (d, J=1.53 Hz,
1 H) 7.67 (dd, J=8.54, 1.83 Hz, 1 H) 3.86 - 3.96 (m, 1 H) 3.49 - 3.68 (m, 1 H) 3.03 -
3.21 (m, 1 H) 2.69 - 2.87 (m, 3 H) 2.53 - 2.66 (m, 2 H) 2.26 - 2.44 (m, 1 H) 1.94 -
2.08 (m,1H)1.80-1.94 (m, 1 H) 1.68-1.81 (m, 1 H) 1.53 - 164(m 1H)1.16 (s, 3
H). MS: (M+H)*= 351. ‘
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The title conpound was prepared according to the
procedure described in Exanple 1F, substituting
wazxampbs74 1A for Exanple 1E. 1H NMR (500 MHz, ®DX2US)008036422
ppm 9.24 (s, 1 H 8.97 - 9.08 (s, 2 H 8.12 (d, J=8.54
Hz, 1 H 8.07 (d, J=1.53 Hz, 1 H) 7.67 (dd, J=8.54,
1.83 Hz, 1 H 3.86 3E96 m1]2H) 3.49 - 3.68 (m 1 H)
87 (m 3 H 2.53 -

303-30321(m 1H)
Y- ) .

(m 1 Hj 1.16 (s, ~

2007/ 038074PCT/ US2006/ 036422

Thafile 6omPoRTHRRRRER ?F?ﬂ{ﬁﬁﬂ%&%ﬁ‘)%ﬁ“ﬁiﬁ%ﬁ'%d I
Examp% ﬂ:y ! &stlﬁltlhg'tﬂe brdddcﬁyﬁ ExaHipld 311 AtoBtHeepoatbi @fZE»kaanple 1E

mpound was prepared according tQ
and sulpstiictinty 2 S-diowthoxyespynnstia Déom<FaCl§|J@§PVFt'fGt4"?®'5rtPf§°“'°

acid. Qr{‘gﬁ'g@ﬁME& @@3)58?@ ﬁ%% E‘—gyrl ng dl ne org(hel Ic 7.98
d, J= 1%9??1—1)%7 g@dﬂu&% 3o, blowmzc 1a4) 4106J(b1 mmq& /), 3.83 -
3.95 (n¥,.198) edm J&TZE(m FIzH) 3.19- %ZQXW d‘dH) a@ 3%80@15533 *Flsz5 4P -
265 Y 199,523ty B 7'y 227575 15, M3 RadyEnig B

3 H 2.40 - 2.65(m 3 H 1.49 - 2.13 (m 4 H 1.10-
1.27(s, 3 H. M5 (MrHL+= 411, Exanple 13 . 3-
15benzot hi azol e Hﬁiﬁ@ﬂ&ﬂ—ée conpound was prepared

subst it ut| ng t he prodlh:enzomlmgpl e 2A for
%Ht&l‘e%ép%%pun%?\&%b‘@é‘a%% agForNG q [ pUFedyEges %'b%sﬂ )
1 Btittiting th
Exampieﬁf %ﬁ’%s}&lzt J\g@aﬁe"Exarﬁﬂz'é)11Af_§tBQ(Bi@mple8E3§ér1d dulbtitirting the
product o*ﬁExam’bl@BA(fDT p)’lrlrhbdn‘.ie-ﬁélborenmaadldn 'H NMRZ 8o Mlzlzs@DCl3)

9
opm 8P (¢ dmB A og (-7 (4 I Bz, T gl 46 18, 4=7p 8Bzt Trapr 40
(dd, JJ(%? 46!3')% 1513%7 o¥. n@géﬁsﬂ@a@)s@:{ S3. 9@ (H) 1 N;Bs 49365
(m, 1 H)r135)4y-13.48(|{r84(lﬁﬁa 69-17h83 Iy, 3y 2- 69.(1, 3 H) 2. 53/ (s, 3 H) >. 39 -
2.63 (m: 5 1) 1 BRI ©81 - 1.94 (m, 1 H) 1.69 - 1.80 (m, 1 H) 1.58 -

1.68 (m, 1 H) 1.16 (s, 3 H). MS: (M+H)"= 378.

Example 14
Trans-6-(2-methoxypyrimidin-5-y1)-2-{3-[(2S)-2-methyl pvrrolidin-1-yljcyclobutyl}-1,3-

benzothiazole
The title compound was prepared according to the procedure described in
Example 1F, except for substituting the product of Example 11A for the product of
Example 1E and substituting 2-methoxypyrimidine-5-boronic acid for pyrimidine-5-
boronic acid. 'H NMR (500 MHz, CDCls) § ppm 8.77 (s, 2 H) 8.08 (d, J=8.42 Hz, 1
H) 7.98 (d, J=1.87 Hz, 1 H) 7.60 (dd, J=8.58, 1.72 Hz, 1 H) 4.09 (s, 3 H) 3.84 - 3.98
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benzot hi azol e The title conpound was prepared
according to the procedure described in Exanple IF,

we@zmepssofor substituting the product of Exanplecr/ligeohee36422
t he product of 30 Exanple | E and substitutin

(m, 1 HR3 Tt -h@.0Bny, i nHYR89- 53.08r(onilcHp2iES 280, .%ﬁb?ﬂé-@& (m,

2 2.4 S 3 VB RIS P o PR

7. = (s, 3 H 3.84 -
H) 1443 16§4m\ﬁ%22% ?/%380%4 CT/U%%B@ 6%%422((m 1H)H) 3. 47-
365(m 1H 2.99 - 3.18 (m 1 H 2.66 - 2.80 (m 2

H 2.44 - 2.62 (m 2 é§44(mll—l)192
2.04(m 1 H 1.80 - 1. 1.67- 1.78(m 1 H
Transl648-methoX¢pyridin3-yi)-24 3@ s2- rﬁeﬂd)xlpvru'sndmw

SExanpl e 15
Tr ans- 6- (6 met hoxypyr Panzethiazele 2434(2s) - 2- et hyl pyrro

T bl RiohtE it bihardd dcodtaPl e Rbbedure desolBed n
Examp@eﬂg re>qub;c for £vbstrl|mttlag e peodlmbof Eugnmtlm)ﬁgqut ih@md@ct of
0 roduct o
Exampla agbeTIHG ey P AITERT s P ol PR Feso™
boronlooé(élﬂ m Hgﬁl?l‘F?(SJdg)g{/IPg' @D@!i)ob |_f))ﬂrl'ﬁ R (P92 Wbz z, @D@} §b38(d

8.03 (d, J=8.42 1 H)
J= 842H£7I HW ar=d, 361156, H, HH) 7.83(dd =818 . 2565 Hz, 65H)H‘261 1dd,

J=8.427} &f & 9z 0@96@ 8@?4.,)J2-§ .2, g'igflgﬁ:)(s 6 ﬁ?sﬁﬂé B ﬁﬁ? 3.47
-3.58 (?E,HO H% 9977 54)1\5(?6 M H;2F®6 22@@ (n2 23@'; Qm4 22!6)4 (En 424H) 2. 26 -
2.39 (ntj)1 &I)?ISBZ 1 28 (m, 11Hm)1 719 67391(n771( k) 116754) 1 f74(m & hig ézﬂG -
1,64 (M G 14 f, Yesgb 12 3 10 NiE: (i< 0. (M) += 380,

Trans-3-(2-43-[(29)-2-methyl pyrrolidin-1-vlicyclobutvl
}-1, 3-benzot hi azol - 6-yfl oui nol ine 20The title conmpound
was prepared accor di ngE%éﬂt%_ﬁrocedure described in

Trans-3-{2-{5:[(2S])-2- idi vd ibia ”ﬂéiz%l &3Aquinoline
3’11(94{}!@ &)rﬁptblmd Wﬁetdnep’idkbdihcmuﬂmgmmfpmedugeldespmbﬁdl in
or pyri.m dine i c_aci
ExamptedFspub e hepoguoboituinple T fat BEBRQER of Example 1€
3 ok
and s@égffjclpg')d;’» %8% %’c@tgfzigr\]\e*&'ngl7 [1°3 '?]dﬂxe%brﬁ%n Qyﬁi C%th(hﬂ‘be Férll:l)b

yrlmld"nél’é -borbriGatich 'H MMR3(HD- MHZQ@E((B\IB) appl)n B244d, J@ 60 Hz, 1

55Tkt o o) B ok &b 4, 7 87, @, 5831 W, Pr g (o,
J= 84%'?‘%712-12) 134%17’11 ?z% rW 111&’954 Gr%wmmwztl)sggaﬂ 1 H)

3.46 - 30EB@anpl ¢1)12798 - 316(m "1 H) 2.65 - 286(m H) 2.42 - 2.64 (m, 2 H)
2.28-2.41 (m, 1 H) 1.92 - 2.05 (m, 1 H) 1.81 - 1.89 (m, 1 H) 1.69 - 1.78 (m, 1 H)
1.44 - 1.63 (m, 2 H) 1.16 (s, 3 H). MS: (M+H)"= 400.

Example 17
Cis-2-{3-[(2R)-2-methylpyrrolidin-1-yl]cyclobutyl}-6-pyrimidin-5-yl-1 .3-benzothiazole
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Cis-2-1.3412R) - 2- et hvl pw ol i di n- 1- vl 1cycl obuty1} - 6- py
rimdin-5-v1-1, 3-benzothiazole WO

wWQED7HEK8BO74PCT/ 1JS2006/ 036422 Exanpl e 17A G SPCT/US2006/036422
6- br ono- 2-{34(2R) - 2- met hvl pwrol i di n-1-vlicvcl obutv1l-1

, 3- benzoth| azol e Theﬁlﬁlﬂﬂl&.ﬂl&f Exan'pl e 1C (500 rTg
), “f e

m@bﬁ)d&t bﬂENQﬁfbl@XU(@QD rﬁg mi%@mlm msdoloesd @haﬁ ml
was added and stirred at roo nperature for

dichlorematheas. antvé mikihane- 33(R|)'dﬂn$iby|(3258“¢tﬂe (%.04.0, rf’nféﬁ% &mw&s
toivencEgiRts SRAF oo SotlRiuroiie §Rs HudeUfd FUTRE] & bt

temperafié for 30 ﬁﬁnﬁ&t@@ﬂ'ﬁeﬂb@raﬁé pyedied (368 [, 3. 5hhmnolebivbazelded.
The conbi ned organic | ayers were was ed with bri ne,
The migitrewas séirreslozt ropmstampgrature overtight, 1he raaetion was quenched

with sagﬁg%ﬁg&% %Hg%%ﬁa{eegw ggtrﬁétgﬁ %Ylfhedlbﬁ o%ﬁ‘u‘é HdM@. ﬁ‘rhade

Was puri um c roma ograp
combingd. ctgarisTiaye rs wdnedrastiatiewiin @ruﬁ% driechavet sodium sulfate filtered,

andcogriéecﬁ?l@% runreltggg?ne to gﬁgS &‘&Hg gyo@gztt e t|tIe
purlfleng% @gd#c%%n@toéra%&by((@ 4 5/§ "a%rﬁénﬂ%n pédr‘d}qdé 5&4(1 fl%jmethanol in
dichlor¢methianid) 13 gde 45 ng®% ryjeld) Qi)theslﬂemmpmr@@ MR 00

2
MHz, c(zq,&g)lagy v7 9By f%@%nlﬁz i ﬁf??%&J“Jfﬁg%lﬁlg ??Fh)?zgficéd
J= 85411%,%1{% 1};@)35141@6‘5@ HHy 3MB - §MoHt A B 3/G533.13 (m, 1 H)
2.73 - zo.eei(m 443) 2.58)~ 2608trh\2 ldyzr&am A6R{m, Bl H):§1<920b2105 {m, 4-d)

179 LBRTBhAd AS T LB bR 5T M ATDTJZdb P L. Ms:

(M+H)dess1/86gd in Exanple 1F, substituting Exanple the
product of 17A for the product of Exanple 1E. 1H NWMR
(400 MHz, CDCI3) 5 ppm9.23 (s, 1 H 9.01 (s, 2 H

8.03 - 8.13 (m 2 H =8. 44, 1.69 Hz, 1 H)
357-374(m1r|)£’@ﬂ@g'—7%(m1w301 3.12
Cls-ZZ%%R)zzlegg@thﬂDVﬁo%lﬁéﬁg})dVMObllt\Jﬂ)—G-Z)VﬁMdih -591-4 1B-bdnZdthiazole

(he t|1Ie|.cbonqu1g1d wagprepared qq;:ogglrg;{g the ;;'r)gceqyrelde%cngeggrn
Examp]%'l B2 B88titdtind EXarhpid fhe problict 3B 7A Mrihd Protiiet oFERERIRe 1E.
ooy g st o
7.65 (0 UrBAdor U HE (D BEped TS NG bt FB: hHHCTlr 312
(m, 1 19e5561-B85 (M, 1 H) 2.61 - 2.70 (m, 1 H) 2.4 - 2.59 (m, 3 H) 2.30 - 2.40 (m,
1 H)1.91-2.05(m, 1H)1.78 - 1.89 (m, 1 H) 1.67 - 1.79 (m, 1 H)1.44 - 1‘.62 (m, 1
H) 1.17 (s, 3 H). MS: (M+H)*= 351,

Example 18
Cis-6-( 2,6-dimethvl pvridin-3-yl)-2-{3-[(2R)-2-methylpyrrolidin-1-vllcyclobutyl}-1,3-

benzothiazole

The title compound was prepared according to the procedure described in
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WD 2007/ 038074PCT/ 1JS2006/ 036422 Exanpl e 1F,
substituting the product of Exanple 17A for the
W(pn-d/ammf Exanpl e 1E and substituting the preduc$2006/036422

Exanpl e 2A for pyrim di ne-5-boronic acid. 1H NVR (400
Exampla-4f, subsfiBiting tbp rgdwd qf EExamsde 1GAHer the productyef lézgample 1E

and sués?té tﬁ% ﬁ% %rédE%t & I:A'%M;Ie Zofp%n'ﬁ%dlgé %o?oﬁ%a(:gid 5;-! NMR

(400 MBIz@IﬁZ(IQ)JSl prh 7‘@39% 14=8.26 129 1(m) 7Jzewn 3_934 H;B 1.8) ¢m5 (d,
J=7.67Hzd H) 3. 3@7(@ﬁh J58 |4|)4 1. @1%,21 bh 7(@6 (d JFPy 36 Irlz, TH) %Ebf 3.70

(m, 1 r@ 1541 '3')291(n?91 M2 &%Nm?) &n,g%l’mg%s 2%55@(% .89 (s, 3 H)

2.49 (sm@l)sz%s{%z&m B Hye. QYI-?y(DT ahi tH) 117thcaggnbumms@ 1.73
Vil m dl n nzo ol e e
(m, 1 HR AR B @0 A 81115 &, orre e B o B 12y 1 1 eyl obu

tvl}-1, 3-benzot hiazol e The product of Exanple 1C (500
ng, 1. 77 nmol e) was dissolved in 6 m
15di chl or onet hane and Exainpts t@nol .

1ZO‘IJhlazole

Ul AT

the sol utlon was stlrred at roomtenperature for 30
m nut es. Borane-pyridi ne (3580, 3.54 mmmol e) was added,
and the mixture was stEX’c\f'ﬂ@leéigA' oom t enper at ur e

fholid 1%abgﬁ£<ﬂtﬁ%zole

WL TT £ZU

The Inir@dmmf Exampld HE @mmngeﬂ 7<7rrgmm|es) W@S/eTsSoWed&n 6 ml
washed with brine, drie

dichlorpmethaneandfdnleihaaek Za(tsé'(ﬂm?tgylﬁb'(f@“‘{“ﬁgz&fo&(ﬂ} B ayeele,
toluené/‘a@nir(rtg%tm BQ% Eb@gnpﬁﬁ&@mt haﬁg?ﬁ}aﬁaéﬁc h8-sbiGtion was

yar oxi de an or omet hane

stirred tibrainy ¢erBBermurelioV @i ralndu}esainr@mae—pytldileec(GﬁaqJJJIJ,rBj54 l'ﬂrinole)

NVR (500 MHz, CDCI3) S ppm 7.98 (d, J=2.14 Hz,
was adpedpapd the Bixtyee was silrner;i "2t raamy lgmperayEs osamlg_htBEhweactIon

was qu%.n?ée(? rﬁﬁlsﬂér%é@%%lu%n E?Qs %ﬁoﬁ%ie ﬂﬁd %E’Eed;’t‘hg% ?nn"{ég Jaith
dichlorbinezhat. -The. cenlined c3gahic 2a\ads wkr8 wvasimed with) bdn®2dried over
sodium_zlz:sgrlé(tén fﬂ}%lg_g %ﬂ(] c?orﬁgﬁelqlga?@é Fgég%/g% %:rLZ% prG 72&\%&% whs

ifie?By/c8 éﬂ@ﬁ%?a 0.4% hydroxide and 4% methanol i
P e oy oo Yoy 1 metpanel

dichlorometihane) tegy@ 98 ;e (otyﬁ&ld)z@ﬂ theTile compaunclonrbMMR (&G0
iz, GBS B 2RY T3t Udcn 5h 780 ., S-8BEH R ) Foa (da,
J=8.54, 1.83 Hz, 1 H) 3.54 - 3.65 (m, 1 H) 3.15 - 3.29 (m, 1 H) 3.00 - 3.12 (m, 1 H)
2.74-2.85(m, 1 H)2.58 - 2.68 (m, 1 H) 2.43 - 2.56 (m, 3 H) 2.30 - 2.39 (m, 1 H)
1.92-2.02 (m, 1 H) 1.78 - 1.89 (m, 1 H) 1.70 - 1.76 (m, 1 H) 1.44 - 1.59 (m, 1 H)
1.16 (s, 3 H). MS: (M+H)"= 351/353.

Example 19B
Cis-2-{3-[(28)-2-methylpyrrolidin-1-vilcyclobutyl}-6-pyrimidin-5-yI-1,3-benzothiazole

The title compound was prepared according to the procedure described in
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Exanpl e 1F, substituting the product of Exanple 19A
for the product of Exanple 1E. 1H NMR (400 MHz, CDCI 3)

w@2po3d7£23 (s, 1 H 9.01 (s, 2 H 8.00 - 8. 13P(CTYUS®067‘D36422
7.65 (dd, J=8.44, 1.69 Hz, 1 H 3.58 - 3.75

(m, 1 H
Exampl§ 1 subgtltglﬂg% nme2 ﬂ:n;dlcl)JcBof)ExampleﬂQA]foﬂthel)prgdu@ o I'Q(agqple 1E.
H NMR (@Cnbz/l ZnCRGILH) pmng‘é% (8, Elﬁ—()fﬁ 61? %22 %?%58 gag(gf %9)
7.65 (d{gJ 28 Wéﬁfzﬁ 1(1.3 e F54ft, 11HP8.1603.28 (h, 3 HFB.08.- $12
(m, 1 HE2aE! 2.88Qm, 1 H) 2.60 - 2.71 (m, 1 H) 2.43 - 2.58 (m, 3 H) 2.30 - 2.42 (m,

1 1) 1. a2 Gt B TrACho Rk 895 YTt S P LB

e tl@gC H@s prepared according to the
H)1. 16p(rgb‘g’e url\g dg\mgr bed |'n Exanpl e 1F, substituting the

product of Exanple 19A for the product of Exanple 1E
and substituting 2,6-dipeth 5- pyri m di.neboronic
acid for pyrimdine- SdE%Q@Rﬁcxioam d. 1H NI\/R (400 MHz,

, 2%, 1. —T .406(3 3H) 4.05 (s,
H 3.55 - 3.70 (m 1 benzothgzoles 29 (m 1 H) 3.02-

(
'Eﬁ\l ltl%?ompf%g%yggpgepé)@@ ggc‘)rd%ﬁd'%) t%eﬁﬁoc';ed?.:réjdefsﬁhbéd in

Examp?e @I@,(mbsllt&ﬂ)ng]ihé%mduét&ifrﬁxalnplb 19A6f@r thaprmu(:hpf Exaple 1E
and supgt}r_tjggﬁéﬁeﬁ gl_[netho>|z|))/-5 pynml&lneborc';&c alv% fo? yH)md* ne-lslboromc

o RN Oyt il Lo o gt
J=8. 44t nté@HQoml}glm(oB (@ SHIrepar(sd By 8T BF0t(,the) Bridted@fe(m, 1

H) 3,025 3 GnabR)2ers 1 BEGHTbdlBY 200 Eieiie 118 BLE A 56%m, 3 H)
2.30 - % @1’1 PH@W%@“?o@f(ﬂﬁiwcmﬂhlsﬁxmel(m aﬁH;VH;ees 1.77 (;n 1 H)

3

or oni acCl

1.44 - mm@(i‘n%H()d161€£329) HdS: 1MHH)*F461(d J=1.53 Hz, 1
7.45 (d, J=7.67 Hz, 1 H 7.38 (dd, J=8.44, 1.69 Hz,
H)706(d J=7.67 Hz, 1 H 3.58 - 3.70 (m 1 H 3.1
3.30 (m 1 H 3.00 - 3E;@n( of H 2.69 - 2.86 (in,

ISR

H 2.59 - 2.68 (m
Cis-8-(25-dirtethglpyriding3

30(111, 1 H 1.67 - L7 (m. 1 H 1.42 - 1.57 (m 1 H)
1.16 (s, 3 H. M ( Exanple 22 WO
ZHY (3 8ompbBEHd W@%Qﬂéb@%@&ordmg to the procedure described in

ExampleaHFh enbsibiing dhe BLoOUGLOPRKRTRI 19 (B gratct of Exiiple 18
and substituting the product of Example 2A for pyrimidine-5- ~boronic acid. 'H NMR
(400 MHz, CDCl3) 8 ppm 7.99 (d, J=8.29 Hz, 1 H) 7.76 (d, J=1.53 Hz, 1 H) 7.45 (d,
J=7.67 Hz, 1 H) 7.38 (dd, J=8.44, 1.69 Hz, 1 H) 7.06 (d, J=7.67 Hz, 1 H)3.58 - 3.70
(m, 1 H) 3.16 - 3.30 (m, 1 H) 3.00 - 3.13 (m, 1 H) 2.69 - 2.86 (m, 1 H) 2.59 - 2.68 (m,
1 H) 2.59 (s, 3 H) 2.49 (s, 3H) 2.42 - 2.52 (m, 3 H) 1.91-2.03(m, 1 H)1.78 -1.87
(m, 1 H) 1.67 - 1.77 (m, 1 H) 1.42 - 1.57 (m, 1 H) 1.16 (s, 3 H). MS: (M+H)"= 378.

1

Example 22
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The product of Exanple IE (30 ng, 0.085 mol e),

3(2H) - pyri dazi none (CAS #504-30-3) (16 ng, 0.17
wormbe}so7copper (11 ng, 0.17 muol e), and pot asBCTIUS06/036422

carbonate (71 ngy, 0.51 mmole) were m xed in degassed
TR 2li(pg3( 2-rastHyIbPeolidint Uyl f b@tzatkibl Ok6-

overni g e reactl on vvas Euenched wth water and
extracted three ti nnet hane. The
ﬁ@‘gﬁ@%ﬁ‘ Eﬂ%%ﬁhﬁ)a% ng;gl,ﬁg and cégln%g [53’? Bgz EC{CAS

# 504-3028) rr@ Ostunendle), goppet (nla mgudd 7omathiey, amﬂlpdhasmm

carbonaijeéc'ffameoﬁ%&u@%&qﬁ%&ﬁ%&%f%m@?loﬁ/"é Adthe
mlxture%l\_/ég h%%g%?{ %ﬁ&ﬂvghﬁ@zpﬁ'hb'réé&lﬁp\%é’ 'ehﬂ@nclﬁ_%’di NNRV(&?@Qand

extractdd-hréé, tumeswnhzjucmmathegemm cOl:':@JrBi organg lpyerswele

washe%wégu brlrga gg{eg]rﬂve{ %lﬁ@oggﬁaqg t,lée %h d é&r@ar’f@t % Eger
reducef] rBreésdT'b 18- Iq(i\ﬂe the érﬁdé fib\'odudﬂ)/vrﬂcﬂ\él/as%x&? ielmy dodimhl)

90 203& 1.79- 1.90(m
chromﬂog{)aphy@(@ 359 amrnpmun]_hygroxldﬂan 3§§/<,(rm@thqn<p\)m1 16 (s,

dichlor3gpigtndfi%) 46 33 i (74% yield) of title compound. "H NMR (500 MHz,
CDCI3)T8 Pﬁﬁr@16{¥hh\1 H)% Og(l‘thﬁ‘l [H)ZPDQZ(dGPJ-*»B/V@yT 80IHZJi1nH L7 89 @d,
benzo | a

J=8. 7328v1|8 dir ji H24.20 3733 (T’On%H 7 08 (dchel=0i21.d E%H&ourﬁi) 388 - 3.99

{
(m. 1 I@xﬁﬁ‘gl g,'dégi ubsn:?t'lé?lSnég];e ?ﬁ%bg(gﬁ%y’n Izzlqm)ng 87 (m,
1 H) 2.26A #13av 4-12y10D -f2303 &Hh2HH) hy8i-dag0 (mné H YIHBOIMR. (& (08, 1

H) 1.44 4,681t 1) 46 ekt dds' fuelys 805 0. ) 507,56

(d, J=9.36 Hz, 1H)700(d 25 J=9.67 Hz, 1 H 3.55 -
3.70 (m 1 H 3.15- 3.25(m 1H 3.02 - 3.14 (m 1
H 2.74 - 2.84 (m 1 HEX& me:z 69 (m 1 H) 2.45- 2.56
2 30 ..3| e fuih
7 ATe

167(m1H)1 46 ﬁ@ﬁ,njgtm_bnéa (d, ")=1. 87 He, 3
H. MS: (MH) += 38%&‘_}—5&_

Trhertitlescomphund m(sz}r{agw(egFgcC,@rdiﬁg i@ they praseddiendasayibeghin

e

re n th nwaoqg urﬁﬂswrzb 8101 (
pyidaffEns! SPRYF (NI S dope g 2

th d
J=8. 74#H:I&O$-I-6)87 63 (fdy J=R.282. 189121 gedﬂ) %d@e(d aFp. ﬁéphltg glgtei mo

s R T BT g B 588y 008 Tofh o Fp 274

2.84 r?m 154)(2591 i%ggnﬁa I-Q)Stz 45 @ %(ﬁl—lz H)Jz k) (8.5R) 2330592(37\ (m, 1
H) 1092 203 (0 (m. 111 78 287 (i, 41 hBO L 17 §am4a_> b5, 57 (m. 1 1)

vao-(hed ilot ¥ BIRHE Luf? et Mt M s

(m 1 H 1.44 - 1.53 (m 1 H 1.15 (d, J406Hz 3

H. Ms: (MH) += 380. 10Exanp| e 25
Trans- 3- net hy1- 1- (243- ﬁ@é{&,@—%ét hyl pylrolidin-1-vilcy
Tran$ 520 &--RERF-OLAL R Rlvridin-1-vieyclobutyl}-1,3-benzothiazol-6-
vpyridin-2(1H)-one
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VDPvri di n-2( 1H1- one The title conmpound was

prepared according to the procedure described in
wax@mpbs7£22, substituting 3-nethyl -2-pyri done $EHES2006/036422

#1003-56-1) for 3(2H)- 15 pyridazi none. 1H NWR (500

ti &@&Jﬁbuﬁdﬁlm §réb%ré<ﬂacd6f81n@2tolﬂae pto¢ddute &esdbed in
*f?%mg) ity ics gt sl g >
pyrldaz @@3 R{\lﬁ/ﬁl‘liﬁogi}(@? é@tg%s:ﬂkﬁ?%(@ 11§I)(7”88 ':l)=1%77l4iz 1
H) 7.421@%%@ 58, %104383H(zm1 H) 7H2527232 (s, 1 8)M18.(80 H) 8. 621(CK, dFQ 36
Hz, 1 H)@.52 - 3)691 m5{ Q)%wo@# (m/s1 féﬁ%}”ﬁ—%@% %Eﬁ%{# E?& (m,
1H)2§é1226§2 5, ﬁré?)r%/f‘%yrzr%‘?('ai H23 |cyc 9 (m, 1 ]?212(3 3 H)1.91 -

benzot

203 (nﬁllﬁﬁqh 78 - 189 (s H’az1|66362'|5)(ﬁ0rﬂeH25'ﬁﬁe— ﬂ4615l @, clobipd et
repar ed accordi t % ‘F‘égc e described in
1.53 (nEXTa el (d, %ﬂb@@f?ugqﬂ CM 8\6 0ct®of Exanpl e 11A
for the product of Exarrpl e 1E. 1H NWMR (500 MHz, CDCI 3)

5 ppm 8.15 (d, J=2.18 ,1H)803(d J=8.73 Hz, 1

H 7.92 (dd, J=3.74, 1.@@1&&@_5 7.69 (dd, J=8.73,
18 3 0

37

11°1) 301 -3 1130(@;2)!&(1@242@5%2 54 (m 1 1) 250
2.68 (m 1 2.45 .
H)he]ijt@(zcomgoila;gd was repgred. amordlqg g@%]quroPeayreidégnbed in

Examrglﬁ/é% &b%w‘”&ﬁﬁmﬁwﬁﬁ@p@%&%os6 ;

anpl e
ynda%?xone "H NMR (500 MHz, CDCl3) ppm 8.02 (d, J=8.42 Hz 1 H)7.89 (d,
Trans- 6- nnet hy

J=2.5@ HabtH)17.42, (edbm%gshz 18572 8.5 TBtng B 23D st e 71
i B PP S8 B G AL e T D289

stituting th

1 H) 2%8;!3'2@%3 Emmpat&é 2:55h(mr2 Hhye. zsaozmat (moft iaya,aa(@ 3@1) 1.90 -
i'tut {
2,01 (BLH) 0 ChBPHInd. Tk oM (560 i) | BBcfE 4 Brw 19 (5.3

0 1H 7. 67 dd, J=8.73, 1.87 Hz,
H). '\"%n{'g‘]*(m %8 %moanD 1 H) L8y 23.67 (m 1 H) 5 15

3.24 (m 1 3.02 - 3.11 (m 1 H 10 2.73 - 2.86 (m

1H)256-268(m 1 2.45,52.55 (m 2 H 2.41 (s,

3 H 2.30 - 2.37 (m 1 ‘wenl 2.04 (m 1 H 1.77 -
. i 1

[ e
vl)pyridazin-3(2H)- oneer

The titie compound was prepared according to the procedure described in
Example 22, substituting the product of Example 11A for the product of Example 1E.
H NMR k500 MHz, CDCls) & ppm 8.15 (d, J=2.18 Hz, 1 H) 8.03 (d, J=8.73 Hz, 1 H)
7.92 (dd, J=3.74, 1.56 Hz, 1 H) 7.69 (dd, J=8.73,2.18 Hz, 1 H) 7.23 - 7.30 (m, 1 H)
7.08 (dd, J=9.51, 1.72 Hz, 1 H) 3.58 - 3.68 (m, 1 H) 3.16 - 3.26 (m, 1 H) 3.01 - 3.11
(m, 1 H)2.75 - 2.84 (m, 1 H) 2.59 - 2.68 (m, 1 H) 2.45 - 2.57 (m, 2 H) 2.31 - 2.41 (m,
1 H)1.92-2.01 (m, 1 H) 1.79 - 1.90 (m, 1 H)1.68 - 1.76 (m, 1 H) 1.47 - 1.62 (m, 2
H) 1.16 (s, 3 H). MS: (M+H)*= 367.
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15Tr ans-5-net hyl - 1- (2- {34(2S) - 2- net hvl pw ol i di n-1- Al cy
cl obutvl}-1, 3-benzot hi azol - 6- YDovri di n-2(1H1- one

wd bm7osdore conpound was prepared accordi ng to PEEUS2006/036422
procedure described in Exanple 22, substituting the
product of Exanple 11A for the product of Exanple 1E

d bstit ut 5-net hyl - 2( 1H) - id f
g?ZH)SUp)S/r: dgz: Egne nﬁkﬁ%ﬂl&ﬁ% IE2J>(§|r\/ll—lz?n?SDCIog%) 8 ppm
: [28) Wipyrridipt-yile 13Jbé7|)zo?mé£ol6-
1H) 7.15 (s, ikl)ygg@;mgz_m @)@ﬁeHz B 350 3 b
3.15 - 3.25 1
he t@g%mpoyn@wgs ggeparpgd @ﬁ}_%mnglflq_ﬂ'nezorggé%rf %%SDC( ﬁ]eé én
Examp'{g’gé %t?tbsglﬁltm t%plrogé(it f%)@f?ﬂ;fl&ﬂkfﬁ}tﬁe gﬂ)ducloBExémpleE

1. 45-
and qu)stltuNﬁg GGmdbﬂi)yr-s(ZﬁBﬁQndﬁmrm @rZQZH)prﬂ@az;nm h\JSITI R (500

MHz, Giot 3;)5;)9(([;]% Bl (\W){)%gg% sl YRR gt . T Rf 716

. RTINS IOR s Southe st 119
2.73 - BES(hel B)A 500+ S icm. Dy BB 2 Ehdm et 6.4, 3H) 350 - 2.37

(m, 1 1] giqtg' ﬂ@“{)@@%ﬁﬁ@% fﬁ,ﬁ,&ncggﬁ}w 1.74m, 1 H) 1.44 - 161 (m,
2H)121%0é/ gaﬁgmwmmpswz CDCI 3) 8 ppm 8.02 (d,

d, J=1.87 Hz, 1 H) 7.42 (dd,
3873 2.18 Hz, 1 H 7.25 - 7.31 (m 2 H) 6.18 (t,

J=6.86 Hz, 1 H) 3.57 - (g 1 H 3.15 - 3.25 (m 1
H 3.02 - 3.10 (m 1 H=32 85 (m 1 H 2.59 -
Trang-55%e idi [lcBbutd}-4 zqthiazol-6-
; ; . 02 1. 79- 1.88 (m 1 5H)
1.65- 1.76(m 1 H) rid €2 H) 1.15 (s, 3 H).
'\ﬁ\es{l{}gtgmggﬁﬁg %ﬁ%@'a?edggfqo%ﬁg%g%% \F;@)é}adure described in

Examp@ri@[m@‘sinﬂuﬁﬁg ltiee pEdtkaninof Exaﬂmle 1 1A for the product of Example 1E
and sq?ta;tsq?’@wg 5- met%yl 3(1Wpyr|done for g(IZ?-%Clyn%El\%}'lel Xy QR E’éd@)
MHz, CDCl3) & ppm 8.02 (d, J=8.42 Hz, 1 H) 7.88 (d, J=2.18 Hz, 1 H) 7.42 (dd,
J=8.58, 2.03 Hz, 1 H) 7.28 (dd, J=9.36, 2.50 Hz, 1 H) 7.15 (s, 1 H) 6.62 (d, J=9.36
Hz, 1 H) 3.59 - 3.69 (m, 1 H) 3.15 -3.25 (m, 1 H) 3.01-3.10 (m, 1 H) 2.77 - 2.85 (m,
1 H) 2.60 - 2.67 (m, 1 H) 2.33 - 2.56 (m, 3 H)2.12 (s, 3 H) 1.93-2.03 (m, 1 H) 1.79 -
1.88 (m, 1 H) 1.68 - 1.77 (m, 1 H) 1.45-1.64 (m, 2 H) 1.16(s, 3 H). MS: (M+H)"=
380.

Example 29
Trans-3-methyl-1-(2-{3-[(28)-2-methylpyrrolidin-1 -yllcyclobutyl}-1,3-benzothiazol-6-
vhpyridin-2(1H)-one

The title compound was prepared according to the procedure described in
Example 22, substituting the product of Example 11A for the product of Example 1E
and substituting 3-methyl-2-pyridone for 3(2H)-pyridazinone. 'H NMR (500 MHz,
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Pyrrolidine (295 pA, 3.54 nmol) was added to a
sol ution of the product of Exanple 1C (100 ng, 0.354
wombejsorsar 2 M net hanol and the m xture was SPCT/USTHOE036422
roomtenperature for 1 hour. Sodi um cyanoborohydri de
CDCls) %frs‘-brm 0D(BILBMDHE) 1 MY .85 (dlieid8Abid, 1 rre) 7. éQL(Ud; 9rB.73,

d

218 iz éa}d;“%%“ﬁigigaéﬁaﬁﬂbé‘ﬂﬁr?&%& o572 8 i 0615 -
3.25 (m) a3 e Rath SR BRI ¥ edBQSS% BRI 2:44 -
2.53 (msud m)mem fz HBeemed Hp2@0dsn8 ¢t .81 e@.02(ri V&)t héd erluiife(m, 1

H) 1.65001 66 (EmioR) ity LB 2 Kh 1o i Na e IR HAP=58Y

di chl oronet hane) 20 to give 65 ng (55% of the title
conpound. 1H NWR (400 MHz, CDCI3) for the cis isoner 8

ppm 7. 97 (d, 3184HzE__gmalﬁ80(d J89OHz 1H)
. . J=8 . o

(m 2 H 1.75- 1.92 (m 4H. M (M+I—|)+_ 337/ 339,
25Exanple 30B G s-6-pvrimid
|n5v12(3 p\/\/rolldllé_))@mm&)&g@ob utvl)-1

- benzg i : ,

Eg/ﬁ@snhmel(ﬁ% fw k3354 hwrhbr) @vésf@ddﬁd)tdw:tsohrtloﬁmm praaiet of
r the product of Exanple 1E. 1H N

Exampte ﬂﬁnﬁszag( @354 np,moga)@q 2(rgl m@thq)noé apg (tlo%j mlgjtuge g\@sl_gm)ed at .

room tg@@eia %}?égﬁour S%i'i_’lfn ?n%d'r%hgcg% g%qngJ ﬁ%gﬁ%ni'o@)“was

added (%:r@ﬁthearegtﬂtlﬁ@mlﬁuw w&sfsilrredZatﬁ’Bo(rmenmetFathe memlg taghe

reactiopogas aggodm@ﬂ%%@%%@% G&EQé@%e tll'g:O[S with dichloromethane.
The co?gﬁltngf 95'@[: h%@?@ | el \/Vl@ﬁ-bﬁné rivgr @&ércbd&dm\eluﬁmte

lazole The title conmpound wa
fnterecp ra@ﬂ&fc&ﬂ:e&tratadchorggve thet tradprroddeivéhiole Yeasi mertfleidrbsscolumn

chromfag}grgﬁla.y Z}}F %ﬁ%r?‘n?rﬁnttﬁl r%x@%agﬁ$&f STB%I‘ %@Wl&lg%ethane)

' Fﬂi@UMH CDCI f th
o TR flistomaasen, b S (4RI, OO b e i

, lsomepﬁrppﬁh 7197(@ J2119y taz,0uH) d,.8Q &B .JF6. %Hz;ﬁ |l:|§) 775@;@(@ dJ 8 75,

1.99 H(zs Y 1?4)563- 265 ms 1) %ﬁ]‘% §;§( i 285t Zé ) G‘H)O§41 .

38 * 7/438) 2.38 - 2. 51
2.53 (%m%jﬂ?%m{lmz i'% Izﬂ)H)2 s (marﬁ@(:(lvﬁb 4 g% P B pte 82
Ci s-2-(3-piperi d| n- 1- vI cvcl obutvl)-6-pyrimdin-5-v1-1,

3-benzot hi azol e 15Exanmplg 32400

Cis-6-pyrimidin-5-yi-2-(3-pyrrolidin-1-ylcyclobutyl)-1 .3-benzothiazole

The title compound was prepared‘according to the procedure described in
Example 1F, substituting the product of Example 30A for the product of Example 1E.
H NMR (400 MHz, CDCls) & ppm 9.23 (s, 1 H) 9.01 (s, 2 H) 8.08 (d, J=8.59 Hz, 1 H)
8.05 (d, J=1.53 Hz, 1 H) 7.65 (dd, J=8.59, 1.84 Hz, 1 H) 3.59 - 3.74 (m, 1 H) 3.02 -
3.16 (m, 1 H) 2.66 - 2.79 (m, 2 H) 2.51 - 2.63 (m, 4 H)2.38 - 2.49 (m, 2 H) 1.84 (s, 4
H). MS: (M+H)'= 337.
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Ci s-6- brono- 2- (3-pi neri di n-1- Acycl obUtyl ) -1, 3- benzot hi
azol e The title conpound was prepared accordi ng

w0 ooovhssops ocedur e descri bed in Exanpl e 17A, PCT/US2006/036422
substituting piperidine for 2-(R) -nnethyl pyrrolidine.
1H NMR (500 MHz, CDCI3) 8 ppm 7.97 (d, J=1.87 Hz, 1 H)
7.79 (d, J=8.73 Hz, 1 H) 7.53 (dd, J=8.73, 201.87 Hz,

1 H 3.50 - 3.61 (m mEx@mpledl (s 1 H 2.61-2.71 (m
Qiﬁ%@ﬁ%@iﬁﬂémggg% (I@e D\h@?drnk ieyéigbut)H),3-Héhzothiazole

Thatifle compovediwhasprepared accmﬂtnmtpteemromdurﬁ desgribad i

o LA e b AEEBAN IF cEFame 1c
and suﬁé‘[ﬁéﬁr‘gg Etrreﬁpkggg{rﬂﬁf%g#@% |_t|52i;\|c'€/r§l§?3[5333!0&)rii)%d‘irrfrchlhetm!?roron|c acid.

H NMIQ (260 (Isz 103)0139 505rs 8.77 4, 28-p8.0dd(d, g-’@ 9@@4# H) 7E§8 (d,

J=1 23H=|jz 3 57 55 s J(—ﬁﬁﬁ%,ﬁ%@ wrebt 0, ﬁﬁﬁ‘% " § 72, tH)

( 266131) m’l45ra 2.38. 7450 1tm, @ H)
so1- 340 il 278 2N, BB 23 25t .
1.84 (s220H). aasommeﬁqmnoa/ 036422 G s- 6 (2 met hoxvpyri nmid
in-5-yl)-2-(3-piperid in-1-vlcycl obutyl)-1, 3-benzoth
i azol e The title conpound,mas prepared

according to the procegxampkeseri bed i n Exanpl e 1F,
substituti ng t he product of Exanpl e 3 é%r th%.

pr Qi 3-eipaFid cyigobupidGpyipid) ‘ -benzothiazole
2- nethoxypyrlnnldlne 5-boroni c acrd for
pyrim di ne-5-boronic acid. 5 HNW (500 WHz, CDCI3) 8
ppm877(s 2 H) 8. 04Example=B2A2 Hz, 1H)798(s 1
H) , 4 ), 3.

mes?-(3-piger , .
@M@Eﬂt@bg@%ﬁ@((ﬂ@s ;ﬁeé%reh éc?e:brdm@?to (tlﬁ@ pfodé)duré/&h,scrrbed in
Exam;ﬁr@@m %ubstmmﬂgmam@wraa@}mg;hmgmudmaj. H BIYR (30g MHz,

-benzot hi azol e

DK HHD (BIBEOpI B JPo LR iy B3 bifo 1T BRI 4T
187|-gzr 9 HI3%d éggr(ﬁggg%ﬂ%\ggwr)@ere@ e8! 9iH)R. 29 - 8 (m, 6

ure de e 17A, except for
H) 1.52ubE T (1, iBnig). higiGa idetH)}A 35M3rl$ﬁne for 2-(R)-

Example 32B
Cis-2-(3-piperidin-1 -ylcyclobutyl)-6-pyrimidin-5-yl-1 .3-benzothiazole

The title compound was prepared according to the procedure described in
Example 1F, substituting the product of Example 32A for the product of Example 1E.
'H NMR (500 MHz, CDCl3) 8 ppm 9.23 (s, 1 H) 9.01(s, 2 H) 8.08 (d, J=9.05 Hz, 1 H)
8.05 (d, J=1.25 Hz, 1 H) 7.64 (dd, J=8.42, 1.87 Hz, 1 H) 3.56 - 3.68 (m, 1 H) 2.80 -
2.88 (m, 1 H) 2.66 -2.77 (m, 2 H) 2.22 - 2.47 (m, 6 H) 1.52 - 1.74 (m, 6:H). MS:
(M+H)"= 351.

Example 33
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met hyl pyrrolidine. 1H NWMR (500 MHz, CDCI3) 5 ppm 7.97

(d, J=1.87 Hz, 1 H 7.80 (d, J=8.74 Hz, 1 H) 7.53 (dd,
wo 2878807£2. 03 Hz, 1 H 3.45 -3.57 (m 1 H 3. 08CFHUS200&036422

(m 1 H 2.64 -2.73 (m 2 H) 2.48 - 2.62 (m 4 H 2.20

Cis-642-eth rithidin-5y1)2-13- in-8-Jidvelamaty M Bdbenzothiazole
20 Exanpl e 34B

‘Rha fije SPTIROBAC S ar%ﬂ%@%orfzi"}g o 1e Procedyye desgriped in
Examp[ aﬁf’,' Sibstitutin e g b&b& fE IPrﬁ:ﬂé 30RSToP HEPBFRAICRBEBX PR 1E,

procedur e escrl l'e 1F, substituting
and subét&utlmg)ﬂunetl"mﬁ(yﬁymmmrw-smmmc adrbfm'mypmldmlecﬁ besaxigpaeld.

H NM@(@QOMHZ WE1e) oo 7 G 223) B4R WP G20 1P 798 51 1)
7.58 (dp‘fn 42; @ﬁ@z@?)ﬁ@%ﬁ%%&% J’§683(rri")1 A 2579 96 m, 1 H)

2.66 - 2776m, 22-$2.23m 2.49Hm, B. i2p1.522. 1433((l’ﬂ, 62H)-|) 5M+H)1= 381.
(m 8 H. Ms: (M+H) += 365. 30Exanple 35
G s-2-(3-norphol i n-4-yl cycl obutyl)-6-pyrimdin-5-yl1-1,

3-benzot hi azole WO ZOQ}éﬁ_}@} 34PCT/ US2006/ 036422
Exanpl e 35A
G €is2HBeanepan 2ot h

iazole The title conpound was prepared accordl ng to
the procedure described in Exanple 17A, substituting

nmor phol i ne for 2-(R)- mp@g 401 i dine. 1H NVR (500
5I\/Hz CDCI::%%) 8ppm7 97 (d,

IRCE SRR WA

t%lé}_ﬁjrﬁ&ﬂﬁcz &v%\ ??é rgg ﬁoﬁﬂn%’lﬁ tl'?e g%c%dﬁﬂe dé‘scﬁ%egb in

Exampﬂe aFA; eﬁcé;it fomsubistitiitirgy Eéxamemzy@n(almme fiar 24(R8 (s, 2

methylgyizobdine. n'ﬁm (300,02, LGt B £90 el A7 817, 1.H) 7.80

(d, J=STHHZ I 72 @g, =8 58TDOSIL! PHSOUBL TGS, | stBalzedsw

cording procedure described in Exa
(m, 1 VRS4i t2ATB (o, 2hie) amdw.szém BnDLRe -%37f(m,2tfﬂ)91 51 1.75 (m,

roduct of e 1E. NWR (400 MHz, CDCIS) 8 ppm 9. 23
8H) M*}hj)gﬁ?{@, 2H) 8.10 (d, J=8.29 Hz, 1 H 15 8.06
(dJ .53 Hz, 7.66 (dd, J=8.29, 1.84 Hz, 1 H)
3.60 - 3.87 (m 3H)280-301(m 1 H 2.66 -2.78
(
(

m 2 H 2.30 -2.51 (nExamgle 34B8 (s, 4 H). M

M+$PS-2-( 33-azepan-1 -ylcyclobutyl)-6-pyrimidin-5-yl-1,3-benzothiazole

The title compound was prepared according to the procedure described in
Example 1F, substituting the product of Example 34A for the compound of Example
1E. "M NMR (400 MHz, CDCl3) & ppm 9.23 (s, 1 H) 9.01 (s, 2 H) 8.09 (d, J=8.29 Hz,
1 H) 8.05 (d, J=1.23 Hz, 1 H) 7.65 (dd, J=8.44, 1.69 Hz, 1 H) 3.45 - 3.67 (m, 1 H)
3.04 - 3.21 (m, 1 H) 2.67 - 2.77 (m, 2 H) 2.46 - 2.65 (m, 4 H) 2.26 - 2.43 (m, 2 H)
1.53 - 1.78 (m, 8 H). MS: (M+H)"= 365. V

Example 35 .
Cis-2-(3-morpholin-4-ylcyclobutyl)-6-pyrimidin-5-yl-1.3-benzothiazole

-88-



10

15

20

25

30

Exanpl e 36
20C s-{(2S)-143-(6-pyri mdin-5-vl1-1, 3-benzot hi azol - 2-v
wd o oksova| ] pw ol i, di n-2- vl methanol Exanpl e B6BUS2006/036422
G s-{(2S)-143-(6-brono- 1, 3- benzot hi azol - 2-yl ) cycl obut v
11 pyrrol id i n-2-vligeiised8A 25 The title conpound

mas BreEared accor di ng to t he grocedure desgglbed in

iy g ol PRl i gt
Examptd® 13Ag§2hbstﬁ1tﬁﬁg l(mirpﬁblirl)a f8r ZQRo-dgethylpyﬁoBQneS EIZNMR (51)0
MHz, c’E!.))@u ) 8 PR 7197 @ 951 872 z-o1 t'gi g1 @l %% ﬁé%%(ﬁg%d%
J=8. 58( off Bz *DEn| 1%(‘& &1@%91*'26&“)%@@ G0 iR H)ESB1 - 3.62 (m, 1
H) 3. 1@@2&@3813?1?@4—!)528062%@@]22 g)gl .64 ezls‘bzb(lltﬂ,l? F)(%Z@ylﬂlliﬁ

- 5- ZQ 0 cyclo rro

4 H) 1,58 (5, %Hz')y MSi &%’ﬁﬂa@légg T%e) t |)/t l e go%‘pou% was

prepared according to the procedure described in

Exanpl e 1F, substituting the conpound of Exanple 36A
for the product of Exle NVR (4oo |sz
2

] _gg_o_l_
3[:5% ’fﬂl@ c&n@&ﬁ‘&wa% 5p‘r%p§rea?accomxﬁ§tc6 the ﬁrddbdare’saescribedﬁn

ExampIeZFSSE%aaﬁtu’Qng-ﬂheszug]t of E)@r(\ﬁ«\e QSMorjhg@QOQu@p%mp?e 1E.

"H ML gty Py SCloAEbot 25 1o B0 b G0 2T P, 820 vz 1)
8.06 (@ﬁﬂ(é?ﬁz} 11—1)(7’366%6 23R HOKBHWA, i 1) B:68- vA BT {nB-30idN2.80 -
hi azol - 2- ] cycl obutyl | pyrrolidin-2- vl)rreshiwbpl
3.01 (mhé H)i2.66 - é?o?@)(mna e 3pr @p‘% 68, 4EDk-8B 8 4 B¢ VS (M+H)'™=
353 procedure described in 15 Exanple 1F, substituting the
" product of Exanple 36A for the product of Exanple |E
and substituting 2-methoxypyrim di ne-5-boronic acid

f i mdine-5-b ' d
or pyrimdine Oromﬁxa%:lle%

Cis-{(28)-1-[3-(6-pyrimidin-5-yI-1,3-benzothiazol-2-yl)cyclobutyl]pyrrolidin-2-
ylimethanol

| Example 36A
Cis-{(2S)-1-[3-(6-bromo-1 .3-benzothiazol-2-yl)cyclobutyl]pyrrolidin-2-yl}methanol

The title compound was prepared according to the procedure described in
Example 30A, substituting L-prolinol for pyrrolidine. "H NMR (400 MHz, CDCl3) §
ppm 7.97 (d, J=2.15 Hz, 1 H) 7.81 (d, J=8.59 Hz, 1 H) 7.55 (dd, J=8.59, 1.84 Hz, 1
H) 3.50 - 3.63 (m, 2 H) 3.39 (dd, J=10.59, 3.22 Hz, 1 H) 3.22 - 3.32 (m, 1 H) 3.00 -
3.13 (m, 1 H) 2.70 - 2.84 (m, 2 H) 2.58 - 2.70 (m, 1 H) 2.34-253 (m,3H)1.86 -
2.01 (m, 1 H) 1.68 - 1.82 (m, 3 H). MS: (M+H)"= 367/369.

Example 36B
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1H NWMR (400 MHz, CDCI3) 8 ppm 8.77 (s, 2 H) 8.06 (d,

J=8.59 Hz, 1 H 7.98 (d, J=1.53 Hz, 1 H 7.59 (dd,
woz76®B074L. 84 Hz, 1 H) 4.08 (s, 3 H) 3.55 - 3.8B81/(8006/036422

J=7.67 Hz, 2 H 3.36 -3.47 (m 1 H 3.25 -3.35 (m 1
Cié:l}(zg)ﬁlsr&@-dmrﬁmn 5-yiN . 2 béRzethiol-2ml)cROBbHyIPyadlidin-2-

2.72 1 2.40 - 1.87 - 2.01 1
169([n1 85 (m 2 H) 1lbﬂ—mﬁ—2bH%m 1 H. M E[\?m;b
'é?g title fgw(pggﬂd %ag) prepare ccordlng to the procéat#ERI8ciiSed in

rop rrolor3,4-bl pyrrol -5(1H1
Exampley1 B,csublstitwiing the eempqumdd)frEmmmsﬁﬁMfOIB thee prastuet af bkample

1E. "HAR 00 Wz, PSR Sopen %23 o, 5H) Ob & 2HL8 104 58.90 Hz,

dd, J=8.44, 1.99 Hz, 1 H) 3.53 - 3.68 (m, 2H
1H)80%R(c‘{ o1b%:)t)yZ el_|>2a7hggr(opyrrol 013, 4- bl pyr?o | e- 1(2H)( )

3.36 - DI, d HER26TH5 {mi & HIOHPRUTH s, a7 8d 266 Indorky
2.63 - 0341 A 240 Lo P RSB b FGTR, § %1 - 184 m 2 1)

1.49 - —h%e\lm/qr}q) pvisk aleHy =43®T pyrrol e- 1- carboxylic acid
tertbutyl ester (pfepared according to the procedure
that described in: Q Li et al., J. WO

2007/ 038074PCT/ USZOOG/ d Chem ; 39(16),
3070- 3088, 1996) fo QQQ#' ?ey?e 1H NI\/R (400 MHz,
CDCIGH3-( 1£{30[B- ((2ﬂneﬂ'¥dxv§9nh‘l!dm45-t‘|) 173-8nfothiakeB259

Hz, 1 7 54 (dd 59, 84 4.13 -4.28
(m 2 @@&M&&Me (m 2 H)
gh%)%lﬂf cég%oiﬁg‘ vz/és b'?epﬁr@? agéo%dﬁo t]ﬂe"ﬁro@eégre d@%nb% in

Example 4B, ssbstmuthﬁg theRirodsttf-Exanmge 483\ fobtkepraties lf Example 1E

and subsilBaREEXYPIBARerEdaoBie A o RYSRIGIR Sipgon: acid.
M NM%@Q'R@&%%P%‘; ﬁmﬁfw (4, o Qf 6219 oC@EBQ?@/Hza’f &) 71657 e

repared accordlng e procedure
J=1.53ddzct I-bé"oBQ (chxlaB’;ﬂge 1184 Hzubd)i4.08i(sg3 Hhé ﬁﬁ 03468 (NnfJ=7.67

e 2 8B iy TR B SOPE IR M 2o

2H)2%3392?§én9ﬁ4)4§4b|1254§% QI—@)518¢_ 8%1@1%9%1.%53@5,2
H) 1.58- 7|170(rm121H)\/IS;(%+H)339§(m 2 H) 2.95 - 3.07 Un 1

H 2.81 -2.91 (m 1 H 152.58 - 2.76 (m 3 H 2.29 -
2.52 (m 3 H 1.92 - 2203 (m 1 H 1.68 - 1.80 (m 1
H 1.39 - 1.52 (s, 9 HE.xaL‘ﬁ&'b @8t-H) += 478.

. vI I cyclobutft :‘ pwl]rg Qéﬁkoihlaggl\é 1 3- benzot h| azol e

Example 38A
Cis-tert-butvl(3aR,6aR)-5-[3-(6-bromo-1,3-benzothiazol-2-
vlcyclobutyllhexahydropyrrolo[3.4-blpyrrole-1(2H)-carboxylate

The title compound was prepared according to the procedure described in
Example 30A, substituting hexahydro-pyrrolo[3,4-b]pyrrole-1-carboxylic acid tert-
butyl ester (prepared according to the procedure that described in: Q. Li et al., J.
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The title conpound was prepared by m xing the product
of Exanple 383 with 1:1 mxture of TFA and

walkmhbssoonet hane. After 2 hours, the sol vent WeGI/US2006/036422
renmoved under reduced pressure, the residue was

Med. c%?ﬁfBng 8y 3b7 38088 at@%)ﬁf@ld%yrmm.ﬁ@rhema (40@ MHz, CDCl3) &
I C

ext ract three tines with hl or omet hane

ppm 7.681tdj dreti53ridpr id) V@}e(dsz\%ﬁ@ iz, Wbk Heft ([ 4= ﬁrﬁgné 84 Hz, 1

mrdhth RN AL A

2.78 - @QB'HeldH p xol 2 ( Wuwa@bz 1599 660N . aen(m, 1 H
hyd r(OXI de?and 5% mgt hanol in di chl(gsorarz? hane) to( :

1.45 - hr8\(sde HheMBi (MEHEGAISHR0- 1H NVR (500 MHz, CDCI 3) 8
ppm 9.19- 9.26 (s, 1 H 9.01 (s, 2H)809(d J=8.54
H 8.05 (d, J=1.53 Hz, 1H) 7.65 (dd, J=8.54,
H 30 3.81 Exa#ipl2.38B-3.92 (m 1 H) 3.60 -
3,.H) - 3.

I
1.83 Hz,

=

(m
Mleec@ﬁpo@@wasar%rsd amc@gdlmiqq ‘ p;m:edure described in

camGRE. Ehghints b BEAE A R TR ntr Examo

1E. ﬁm@é&‘,o %A’i—lz@@Cﬁ?BtppWQ)dB (s, 1H)901 (s 2H)809 (d J=8.42 Hz,

R) - 5-{ 3- 2 nethoxAPZyrlm -5-y1) enzot
1H) 8M'5a(sz*2-25Hz 1 H)765(dd J=8 187Hz 1H)415 430(m 2 H)

dr
3.53 - Bk 1 & POARD L R P P W B DpLr b8 e by ()
2.58 - tzhﬁa OSMLngdQS&Z(rﬁesiH M.90- Ba8het Hy,1.681b$ 180t (b, hbl)
roduct of Exanpl e_38A for the product of Exanple
1.39 - ]]ESZa(ﬁd %SbsMS: (M) 24 A8+ hoxypyri ni di ne- 5- boroni ¢ aci d
for pyrimdine-5-boronic acid. 1H NWR (500 MHz, CDCl 3)
8 ppm8.77 (s, 2 H 8.05 (d, J=8.42 Hz, 1 H) 7.97 (s,
1 H 7.58 (dd, J=8.42, Exad®léB8C1 H) 4.14 -4.29 (m 2

4.08 (s, 3 3.54
Cis—2-l{_g-[(3aR,6&(1RS-hean\_gvdropvrrolol’3 19 bipvrro% é_qH)-vl]cvclobutvl} 6-pyrimidin-5-

vl-1.3-benzothiazole

The title compound was prepared by mixing the product of Example 38B with
1:1 mixture of TFA and dichloromethane. After 2 hours, the solvent was removed
under reduced pressure, the residue was basified with saturated sodium bicarbonate
and extracted three times with dichloromethane. The combined organic layers were
washed with brine, dried over sodium sulfate, filtered, and concentrated under
reduced pressure. The resulting residue was purified by column chromatography
(0.5% ammonium hydroxide and 5% methanol in dichloromethane) to provide the
title compound. 'H NMR (500 MHz, CDCl3) 8 ppm 9.19 - 9.26 (s, 1 H)9.01 (s, 2 H)
8.09 (d, J=8.54 Hz, 1 H) 8.05 (d, J=1.53 Hz, 1 H) 7.65 (dd, J=8.54, 1.83 Hz, 1 H)
3.81-3.92 (m, 1 H)3.60-3.71 (m, 1 H) 3.03 - 3.12 (m, 1 H) 2.95-3.03 (m, 1 H)
2.87-2.95 (m, 1 H)2.72-2.79 (m, 1 H) 2.64 - 2.71 (m, 2 H) 2.50 - 2:62 (m, 3 H)
2.32 - 2.46 (m, 3 H) 1.91 - 2.00 (m, 1 H) 1.57 - 1.67 (m, 1 H). MS: (M+H)"= 378.
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3.34 - 3,49 (m 2 H 2.93-3.05(m 1H 2.77 - 2.91

(m 1 H 2.52- 2.75 (m 3 H 152.28 - 2.50 (m 3 H)
wd2@0038024 02 (m 1 H 1.66 - 1.81 (m 1 H 1.46C1/652086/036422

H. Ms: (MrH) += 508. Exanple 39B C

is-2-(3-f(3a R 6a R -h exahyd ropyrrol o[ 3, 4- b]

pyrrol-5(1H) -ylicycl obutyll. 6. (2-
20rret hoxypyrl m di n- 5- yMQ@&nzot hi azol e The

Exarrpl e 39Arrfeihoangydxdtﬁ:yl)df,B-Beag_glmzm 1H NMR
(500 MHz, CDCI3) 8 ppm8.77 (s, 2 H) 8.05 (d, J=8.54

Hz, 1 H 7.97 (s, 1 H 7.58 (dd, J=8.54, 1.83 Hz, 1 H)
4.08 (s, 3 H 3.85 - E,9%dle3gh H) 3.60 - 3.70 250TT 1

H 3.08 - 3.16 (m 1 2.90 -3.02 (m 2 H 2.73 -2.81
Clsétﬁﬂ-wwhﬁawiﬁ‘gmﬁpmm)“‘ HrbenzathiazelL-
1 SuidydiBBytytin) recfol3%-bi, s ot Bfboxiate (M

$ﬁéﬁtme%ohﬁaom{émlaa pra;tdwdi picperdirsl to mey;brbca@mmasxchbe@m
yrim di n- -1, 3- benzot hi azol e Exanpl e
Examp%)a)l?/ @mmm@gggwt@@@gnple 38A for the product of Example 1E

o sl BT o L85 O B

H NMRr(SDam&Hz,aCDOIIglmmCB hes, mmsmﬁv(@ desmrz edl H)7.97 (s, 1 H)
30A substltutln 2- (R t hyl pi peri di ne

7.58 (ddad BB HZ0 18 Had B Thn s 6 DDA rEh) 34 k70 o5 2 H)

p 7.. J
3.34 - %Vt"é@?@fl'ﬁ?f@%@%ﬁﬂﬁ”ﬁs 287 G g gheal sy )
2.28 - 2305, () 1.99) - 20@7(m3HB1@61 L8H)(R.167) 12648, 9i). MS)
2.5l 2.66 (m 2 H) 2.37 -2.50 (m 2 H 2.27 - 2.38
M+H>m$81 2.08(m 1 H 1.50- 1.68 (m 4 H 1.29 - 1.42
(m 1 H) 1.06 (d, J=4.99 Hz, 3 H). M5 (MH)+=
365/367 10Exanp|e 40B

ds- 2 {3 R2R) thylﬁxgmmﬁ_cﬁgﬁl yficycl obutvll 6- py
3- h

descrl bed| fﬁn&h@@@rﬂﬂm-ﬂgs‘t Btbgnzagq@imepr oduct of

Exanpl e 40A Tor t product o e 1E. 1H NMR (400

Vie, titlerxorepowdidhyas prapared acgo;qyln@t n&e( grocedye despybed in

Examg}e @398 ﬁglﬂs%tgtggn&ﬁﬁe 6@%{% 2E>g_’irh|é e%ﬁ% fc%'qgg pzlg&%%f Ekafle
38B. "H NMR (500 MHz, CDCls) 6 ppm 8.77 (s, 2 H) 8.05 (d, J=8.54 Hz, 1 H) 7.97
(s, 1 H) 7.58 (dd, J=8.54, 1.83 Hz, 1 H) 4.08 (s, 3 H) 3.85 - 3.98 (m, 1 H) 3.60 - 3.70
(m,1H)3.08-3.16 (m, 1 H)2.90-3.02 (m, 2 H) 2.73 -2.81 (m, 1 H) 2.61 - 2.71 (m,
2H)2.49-2.60 (m,3H)2.31-247 (m, 3H)1.93-2.05(m, 1H)1.58 -1.74 (m, 1
H). MS: (M+H)"= 408.

Example 40 .
Cis-2-{3-[(2R)-2-methylpiperidin-1-yilcyclobutyl}-6-pyrimidin-5-yl-1,3-benzothiazole

Example 40A
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H 3.52- 3.63 (m 1 H 3.03- 3.18 (m 1 H 2.83 -

3.0l (m 3 H 2.66 - 2.83 (m 2 H 1.83 - 2.06 (m 2
wooolos674 1.80 (m 2 H) 1.41 (dd, J=18.72, 6.RF&1/682008036422

H. Ms: (MHH) += 365. 20Exanpl e 41

Ci@-Gib%mmp{BOmR)-BErﬁ@tHV}ﬂlpéhdlﬁ-1(ﬁ1mrdbmlt\m-m Bbenzdthidzble
nzot hi azol - 2- vl 1lcycl obutyl | am ne Exa

Ibat@enommqu@dwmrqpageg@ﬁ% %%ﬁhe$9§§@va daserippd in
Examp'\é Bégf%%@g@gﬁg?&ﬁyt i tﬁglperldme E@Ell%blé'fﬁ)n‘?m’rﬁ?fdﬁas

proce escribed in
pyrroncﬁnawﬂH NMRA5OQLMHIZJ CCI5)d papt.opyd nstchy8 &, AdHY 380 (d,

1=8.73745, Oi) 85 (ecky=h.0 2408 Hi~§ P43 - SRt £9 ¥ 318 (m,
H)267J %858%1?%933% ég@gﬁ,‘f%)% ggbf(\%(l)zzm]ﬂylZzﬁsg)n?% H)

2.08 (rﬂ 281)1.50 38 6(810m24 H) 129.21¢42 (n:%, H) 1.@8L(d, J=42%Hz53 H), MS:
VAH 5%5/ gg H) += 339/341. WD
(M+H)50899/8 O74PCT/ US2006/.036422 Exanpl e 41B

Cs-Ni sopropyl -N-net hyl - N-13- (6-pyri mdin-5-v1-1, 3-be
nzot hi azol -2-  Vnovcl obutvilam ne The title conmpound
was prepared accor di ngexample«dQ ocedure described in 5

cls-gggé;ui i Gyclol oDy rmidinE I3ebéln12%thlazole

We\/tﬂrét don5pc§mm &gébrépareﬂi a‘d)coﬁilﬁé tc( Ehe ﬁrdd)aderegﬁeséchbed in
Exampjeg 35 gubgltgungt&ﬂ grqq}]cgofgléxamgleﬁplk fRr tE?a moc%.:c—]z%)? ?:“xgng.de 1E.

bRy 880 91 P 2 AT 51

J=8.54 Rz, §H)7.80id, (Mo = 5394z, 1104)39&9@@1%% 2H)3.75- 390 (m, 2
rrmdin t

H) 3,590 300 11 R B 0 o biied A P4 36 bt 52 1)

1.83 - 2.06 (m, 2 H) 1.56 - 1.80 (m, 2 H) 1.41 (dd, J=18.72, 6.75 Hz, 3 H). MS:

(M+H)*= 365.

Example 41
Cis-N-isopropyl-N-methyl-N-[3-(6-pyrimidin-5-yI-1.3-benzothiazol-2-

vl)cvclobutyllamine

Example 41A
Cis-N-[3-(6-bromo-1,3-benzothiazol-2-yl)cyclobutyl]-N-isopropyl-N-methylamine

The title compound was prepared according to the procedure described in
Example 30A, substituting isopropylmethylamine for pyrrolidine. "H NMR (500 MHz,
CDCl3) 8 ppm 7.97 (d, J=1.87 Hz, 1 H) 7.80 (d, J=8.42 Hz, 1 H) 7.53 (dd, J=8.58,
2.03 Hz, 1 H) 3.47 - 3.58 (m, 1 H) 3.12-3.23 (m, 1 H) 2.89 - 3.01 (m, 1 H) 2.60 -
2.71 (m, 2 H) 2.23 - 2.38 (m, 2 H) 2.12 (s, 3 H) 1.01 (d, J=6.55 Hz, 6 H). MS:
(M+H)"= 339/341.
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15C s-{143-(6- brono-1, 3- benzot hi azol - 2-v1) cvcl obutvlIlp
i peridi n-4-vl}nmethanol The title conpound was
w@empassets accordi ng to the procedure descri bedp@mUs2006/036422
Exanpl e 30A, substituting 4-piperldinenmethanol for
pyrrolidine. 1H NWR (EQ@nMrgmBDCI 3) 5 ppm 7.97 (d
H) .

J=1. 83 Hz, d

(.‘5|(|)p NG p :‘ﬁ ;-A d IS QLMY 1'
J=6. 41 Hz, 2|—|)294l g—w,zmzozw-
2.86 (m 1 H 2 65 24 2.26 -2.35 (m 2 H)

Thé Sitle Tofhpolind wias-hrepat@d actording to the prpcaduzd destriBad in

Examply §E WRSHIAGVPP SR vEtS e iie BIAZBE MRKUst QR KGrRPl 1E.
'H Nmﬁ%gbb'mﬁf% %ﬁt@é PXM\ @E’fﬁ?é*ql H)pé%*@ b 'H)'893§?@Dmn§3 Hz, 1

are to'the procedure ‘describ
H) 8. 1‘E(<ﬂmp=|8¢591|Ffz )89 (dd nF8. 5% 8ozt HY 3. Eﬁanﬁbﬂ@(mzA H) 3.77

oo g0 TSy RO o Bl B

o 3.7 (m 1
3H)1§sg§d(%o dz‘r%ﬁ@ﬁzzle&m% 5:\/#)4)3 ?gg(m ! H§ N 61
303(m 6 H 2.46 -2.59 (m 2 H 1.91 -2.04 (m 1 H)
1.73 - 301.89 (m 2I—|)1g]I 67(m 1 H 1.34 - 1.49
(m 1 H. M (MH) +=
Cis-{ ?Q@Jé%ﬁﬂﬁ(ﬁﬁ@bwﬁ%w&'ﬂﬁéi@ 2-yl)cyclobutyl]piperidin-4-ylimethanol
Tans-{I-I3-(6-pvrimdin-5-yl-1, 3-benzot hi azol - 2-yl)cy
cl obut vl | pi peri di n-4-vl| met hanol Exanpl e 43A
Trans-{143-(6-brono-1,3;henzo i azol - 2-yncycl obutyl 1
pi perid in-4-vilm et i%ﬁ Blé%‘lge product of Exanple 1D
O 1LV (6vbRine)- 1v@bedrothid 208@-vl Joyealobutit)piperidin-4-yl}methanol

%'rég' oerﬁﬁ;pr omguanrbg\ggg@gg%areggmasghs n&p ﬁ\rebgrrdgegu#e%)esrgibed in
Examﬁlé'SbAﬁﬂ%@ﬁﬁﬁh@@jﬂbéﬁdlhém@M ftDyrdfdihe, '$ RRR (500 MHz,

was allowed to"stir at room
CDCI;) &ppéer a19dr(d, §=t. 83 I-Hmuk Bl) 7t80:(d, dn818%erlz,pbH)i70bd (dd, J=8.70,

1.98 Heoll[Honk by o (0! Ipeol dfnitot hitol HIE oS, 4 dag? Hz, 2 H)

2.77 - ?‘;@%@aﬂﬁ 52|7t2' THAE- 98 (3, i [pd 78 - 1097, 4 H)

e overnig was then quenched W t
1.47 -eB®(m, 260 1@3¥&£8t4e(dnt21HeeM$ e+ E B8AI3EA. or omet hane.
The organic | ayers were conbi ned, washed with brine,
dri ed over sodium sulfate, and concentrated. The crude

product was purified bgxs@blgupghr omat ography (0.3%
ammnl um hydr oxi de an 70 met anol I n d| chl or onet hane

i rineidineS-yly 1(3¢B et : %ano

5‘5%! 4 abelng %85%3?3% %écg%g@a t%&@eé %@ . {hippa in

Examﬁlefl)ﬁ: (sh]bsﬂtuhh ?qéigrcédsuct éFExé@lpléMZR fchi)tha pP8ductdf Example 1E.

"H NMR 140Q b STiCies pom & 283)(s11 10 E ?(HQ 82)(%8112191 2 H)
7.65 @8 T4 By, £ailhz, Y&i) 807 3713811 3%Ps 53 QDX BU 14 %FH) 3.04 -
347 (m, 2 H) 2.61 - 3.03 (m, 6 H) 2.46 - 2.59 (m, 2 H) 1.91 - 2.04 (m, 1 H) 1.73 -
1.89 (m, 2 H) 1.52 - 1.67 (m, 1 H) 1.34 - 1.49 (m, 1 H). MS: (M+H)"= 381.

Example 43
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Trans-{1-f3-(6-pyrimdin-5-yl1-1, 3-benzot hi azol - 2-v1)cy
cl obut vl | pi peri di n-4-ylinmet hanol The title

W@ ooupossods was prepared according to the procederBUS2006/036422
descrr bed i n Exanpl e 1F substrtutr ng the product of

DG 3) 5 ppm .24 (s 1 H 9.02 (s, 2 H
8. 11 (d, J=8.29 Hz, 1 H) 8.06 (d, J=1.53 Hz, 1 H) 7.67
(dd, J=8.59, 1.84 Hz, gxapfaglgm 394(m 1H 3. 54

(t, J=6.44 Hz, 2 H) H 3.15- 3.24
Tra(rm—{12[3—06 Brcro-1283- benzmrazot-m @)W}Eﬁm

q};@d&cqﬂf%xgmég 116 gbjr E‘Z Qﬁpﬁ”{)lg% X\? diséblved intsh I‘(ﬁiro@s

drchlo@h?étﬁar?e erermaﬁmnlcavrb@ryatéqbowg,)o $epyrholiedlivastadded
3-be nzoth iazole anpl e 44A

followsH y rifBiobomathanesalfpnipanhydridea (40 gl S1238umpgle) Tél%@ﬁ%é

was alle Ruisal Feomstpebalry 1612 HEpIER R aRaNoher,

potass‘ﬂirﬁ%;’t%ﬁﬁ‘tef(%O f‘rr_/90|(]01924 mmd@ym@raddfbdlﬁrluw?(moo rsz
prperrdMemcha)tog(Qslsmgda S(S@ﬂgwgqje) 7l hg;[eﬂ-zlltrng rrprBduge was_ strgreg&at room
temper a@re4a\7%rﬁl?ghig1ma téé ﬁgbotl[h%'amw?%%te% agrgl é)!lfr"ac‘ﬂed'lihrge }ithes

with dithlordfRet{diglThe o?%éhrﬁi’o@yeré@@rerquﬂrrd)md@ washed wrth brrne dried
T 2- (3- di
over soérigfz ﬁlgl(fﬁ(tﬁ, grlgg Ergrtcéntrated/ T-ﬁ ! eegrgb%%\&%\% %Bﬁed gy colu]mn

chromBIdZRALAY (ESL AR S ?’EEQ‘S‘I‘?E%J“‘?;‘?@E‘QE“’"t*“?rir"me"“a“e)

to grvef 29 nt@msmpdmtue ocﬁmﬁraamth éHI\E\AR](EOQIMN-IZA@DQlA%zS PrED@.2§ (d,

J=1 8ar&§’ 788 (ng 5. 5) 1 A ?p%dﬁ') JB%%%dfrj%ch% & 3P, 3.8
(m, 1 gFSng]z @ﬁg% Hz?QEngdiB %_1@(@ 1391)2 9"'5 J(=rm 6B H): 2H) 251

- 2.62(m, 44H)-|)I79(4;|2J =10.685HZ, 4 H2 1148 - us ((rmart)t 4:2@5«11 38 m. 2 H).

MS: (Mcttrt)ang%l-%@é; 6- di net hyl pyri di n- 3-v11- 2- ( 3- pi peri di n- 1-
vl cycl obutyl) -1, 3-benzot hi azol e The title

conmpound was prepared according to the procedure
described in Exarrpl e 1%195&.&3&“ ng the product of

______ henzothiaZt ‘ idi Nmethanol

IOYhé l‘t‘tlé' J%dm reld aﬂ:bbrtdlr‘l@ '(oEtﬂ@ p\vbtzedur’,@(das):rrbed in
pm 8.02 (d, J=8. 24 H) SL\ 1 r% 7 {4,

Exampha?‘l Esswhzstrtq_trng the product of Example 43 for the roduct of Example 1E.
H NMR (400 MHz, CDCl3) § ppm 9.24 (s, 1 H) 9.02 (s, 2 H) 8.11 (d, J=8.29 Hz, 1 H)
8.06 (d, J=1.53 Hz, 1 H) 7.67 (dd, J=8.59, 1.84 Hz, 1 H) 3.86 - 3.94 (m, 1 H) 3.54 (t,
J=6.44 Hz, 2 H) 3.30 - 3.51 (m, 3H) 3.15-3.24 (m, 2 H) 2.84 - 2.98 (m,2H) 263 -

2.76 (m, 2 H) 1.97 - 2.12 (m, 2 H) 1.77 - 1.90 (m, 2 H) 1.44 - 1.68 (m, 2 H). MS:

(M+H)*= 381.

Example 44
Trans-2-(3-piperidin-1-ylcyclobutyl)-6-pyrimidin-5-yi-1 .3-benzothiazole
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25H) 7.40 (dd, J=8.54, 1.53 Hz, 1 H) 7.08 (d, J=7.63

Hz, 1 H 3.83-3.92 (m 1H 3.42 - 3.53 (m 1 H 2.92
w0 2870%0¢am 1 H 2.62 - 2.74 (m 3 H 2.60 (s,PSr/b$2006/036422

2.50 (s, 3 H 2.08 (s, 4H 1.71 - 1.83 (m 4 H 1.50-

1.61 (m 2 H. M (MH) += 378. Exanple 46

30Tr ans- 6- ( 6- net hoxvp%/él di r] %4 1)-2-(3-piperidin-1-ylc
ycl obutv1l) -1, 3- benzot The title conpound
Was Wér@@flﬁénﬁ*ﬁQ?Bgﬁ?@dﬂ1&!@(@6&&9{}&[@-%&6&%&% I n
Exanpl e , substrtufing € product o anpl e 44A
fbe ?ﬁa@ompm{m wa$ preeared aceerdingdo the procedure described in

e S3A AR SRRRE PR IRR oL RAaR ci00 i,

CDC|3)ra/ppm ',dgTﬂQd 5JEPNSHA 1a|Q) ¢8E|)J(ul MR505998) 1'\4;!;;4553308)1 =§.59,

1.84 HZ ‘DH)@d73 513.675@\1—& H) 8.0 - 3.184m, deHS 249 78, 662("594 H; 2.

P e b

2.08 (s, 2H)167-182(m 4 H 148-158(m2
H. MB: (M+H)+— 380 el 448

i iz
Phe mlﬂeeld)na;mlmdjwag pireparbé wco@@t&tk@q&ucem derscrlbed in

Exampgiﬁgﬁ?.\gbsg{ﬁ%l ; g]:igé S t Ut W%Etge EO ugﬁegExample 1E.
H NMRU(Q@F)'I\QHE' @9)(%38 g&ﬂ@%&é nq ﬂ) 9%15 bgg@ﬁvﬁﬁ%é ?é fiz, 1H)

pyrimadi ne- | C acCl
8.06 (dppFl 53718z, H) .66 (&d,W=8(29, 1J843H‘i41H-Ii ),3.80)3.94 08, () 3.00 -

= (éi}d J=8. 39
3.21 (o1 H 20855 26%m 4 P§ 240 2025w 4 51 58T S0 Pyl 22 -
155(n2§ﬁ) RA§3(MW1§43®1226 2.47 (m 4 H 1.57- 1.80 (m

1.43-"1.53 (m 2 H. M (MH) += 381. Exanpl e 48A

Tr ans 242- ( 3- pi peridin-1-vlcycl obutvl)-1, 3-benzot hi azo
| -6-vil pvridazin-3(2H) +0n he title conpound was
prepared accordl ng to %@Egﬁg‘édure described in

i 3 40fi$ 8 -Befiddthiazole

preparation

tT We tltlecﬁegmp@urm wagd:tr@pa@fi @%@tdanm &jthmpr@ﬁed@rm@%@ﬁlb@d in

Exemif0JECbn @RS i oroRRB LQUh LB Plorsle pradRBY ERdfple 1E
and subetitdutlhg dhe pPodlitt aifExaimphe mcfoppyrumdmmtsa%mnmml 1I-H NMR
25 di chl oronnet hane on sili ar at ed

(500 Ivm (0Cl) bR BT A8 e L TG .1| bR IS0 83 Hz, 1
H) 7.4 (4t | f16 84 [ 113, l—Fz/%aﬂ};?r(bij* BN A7 g2 & ERﬁPQ' H) 3.42

h or’oret hane an ‘o
-3.53 ri daﬁrmgzles @@(mhea H)ram I2$Z91n(en 3 ") 216!9(§,£3)H¥32 5DHsNB/RY)

2.08 ( 9(,&,H)J’s§.1851-ﬁ§,(mh 4145'% %éa m323"')81'\]/\§1?l@3"’$1zr%18 05

7.70 (dd, if=8.85, 2.14

Example 46
Trans-6-(6-methoxypyridin-3-yl)-2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazole

The title compound was prepared according to the procedure described in
Example 1F, substituting the product of Example 44A for the product of Example 1E,
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30 Hz, 1 H 7.24 - 7.31 (m 1 H 7.09 (dd, J=9.46,
1.83 Hz, 1 H) 3.80 - 3.92 (m 1 H 3.10- 3.19 (m 1 H
WQR2®3/0380740 (m 4 H 2.21 - 2.47(m 4 H) 1.58-PAr/¥A004/036422
4 H 1.42 - 1.55 (m 2 H. M (MH) += 367.
and su!éd;tttemrlgammethwypwmoé 3Fb@paici anjd Fxraypineidip@as-boroniglaeid. 'H

NMR (@A Ui Dl ERATDP AL, Ve danior oF) Bietd: LeerHbrEns 1 7.97

d, J= 1FH3OHECL r@f @?dﬂ)'ﬁs“ﬁ? 5 86 HA1q Y PBYqHACI=8 5B D H)

d Substitfuting piperidine fo
6.85 (d2J€Rp4rhi, myHMrOO)(s @i Hp3.82t-. 93 fne 1 2. 368IVR.48 dmpd dd) 2.87 -

2.8 (LA £ ST GRS B0 T, B B R AT 46150 2

H) M§?r(ﬁ/pq\{)a£@,gos of Exanple 48A 10A net hanolic solution of
he ti'tl e conpound when treated with hydrochloric acid
(1 1 nolar ratio), followed by concentration of the
sol ution, gave a solid Q &L 7256 259 C. A nethanolic
solution of the title when treated with

Trans6l(bunéthorgpwirhitlink-5nm)-24(34pdaridlin- 1-dtyciuieetyvi . 3-benzothiazole
concentration of the solution, gave a solid of mp

gBe difle compapndhuas Prepared @crending o the nrpt:@@ur@oc#ﬁﬁmhad in
ExampYé1 i o%%c%i‘(tﬁ’r é’l‘ﬂb&lﬁgﬁingoﬁg g%frﬁ%ﬁ?@%ﬁﬁrﬁ@&ﬂfa’r th@! ar

sol ut1 on,
compogad ef &xaniplel 1&f and ;subsmmmgz rBethbxypytiraidihe-6&- -Iserontd asid for

of th | h

pyrimiciag & tfqghltcrﬁ?' ?%W% (@Bmﬂhéﬁéb%ig)w S oS 807 @,
J=8.54 J@% £0) YL, J9\83 AZSPH)T.60 (48, RI=8%0, HT68 HZ2Y IHame! €, 3
H) 3.800- 8:024(2n,( BH)IBLAF + Bid4 (M1 By BLGER.T) (m, BH 2ot RiddA0h,4 H)

1.57 - DAl Al Afes boone 4 ) HaneHBEnSBE  sol ate the 25

ot her isonmer that had a RF of 0.32 on TLC (TLC
condi tions 0.5% amoni um hydrOX| de and 5% net hanol in
di chI or onet hane on si I@@n@l@]ﬁjﬁorresponded to t he

f ‘ 3

8‘ h@&ltl(ed)or%p& HE | fré é#bd;ag%ar&?ﬁ’gi o ﬂ@pr@%ed&ré@eé&‘sbe& in
Exampj&@23g1bsjltlgmg-éwe groqyctgofg‘gxarﬁ;gle@glﬂ( {gr the gmq;uci 017 gxample 1E.

In this é’egp% é@n,w%&zw%?\c Er&_ﬂt@ &)%‘r %EE%E&Z ﬁ]’%cf l%l)o%éiéﬂbd the cis-

and trdrié dbrfigiafionsSaf thepeyetebiuatn® ring OT hépeothlot tHetBadORF of 0.28
on TL(% c()'PEé %%%%lgﬁg(-)/ éj ? Zglgx(rﬂo%?u% %ydromde and 5% methanol in
dichloromethane on silica gel) was separated and purified by column
chromatography on silica gel, eluting with 0.5% ammonium hydroxide and 5%
methanol in dichloromethane to give an off-white solid, which corresponded to the
trans isomer: mp 139-140 °C. 'H NMR (500 MHz, CDCl3) § ppm 8.15 (d, J=2.14 Hz,
1 H) 8.05 (d, J=8.85 Hz, 1 H) 7.93 (dd, J=3.81, 1.68 Hz, 1 H) 7.70 (dd, J=8.85, 2.14
Hz, 1 H)7.24 - 7.31 (m, 1 H) 7.09 (dd, J=9.46, 1.83 Hz, 1 H) 3.80 - 3.92 (m, 1 H)
3.10-3.19(m, 1 H)2.53 -2.70 (m, 4 H) 2.21 - 2.47 (m, 4 H) 1.58 - 1.72 (m, 4 H)
1.42 - 1.55 (m, 2 H). MS: (M+H)"= 367.
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A nnethanolic solution of the title conmpound when
treated with hydrochloric acid (1:1 nolar ratio),

wo odooseas by concentration of the sol ution, QaREr/ES2006/036422
solid of mo. 258-261 C. A nethanolic solution of the
title conpound when treated with sulfuric acid (1:1
nmol ar ratio t he
sol uti on, Ye\VE i Fhepall

T'ﬁé hﬂ@ ‘ébfhrfgﬁb %éé’ﬁre‘ifaré@ ﬁc&n‘dh\% t%CtHE Béedm'@raésbﬁ%@%

ort hosphoric acid rati o)
Exampfeo1 Emmmforcsmubshhmn.tthe rpr@ﬂucttlo)é Esammtlae 48E fgatr@ product of

ol Ld_of m 206- ano n
ExampE | pgaide sl e eritia 05 HRITRebY Ry litbedciatiale e
NMR af8Inédss §idcia cdrfirmedes nitcte afta ene Espéd:tﬂ!imQj‘f tlﬁél droduct
solution, gave a solid of mp. 136-140 C
prepargy indihgdirevieupmaihed: i on of Exanpl e 48B Exarrpl e 480
152- 12- ( 3- hydr oxv- cycl obut v1) - 1, 3- benzot hi azol - 6-v11-2
H pvri dazi n- 3- one The pr oduct of Exanple 1D
(ci s- 3- ( 6- Br on®alb Prepsdration® bf Exa'mblecmobut anol ) (2.25

A P R G,
acid (1 H%%Fa?r {H{% IBWé"E.‘Jttgl &&%t&tloﬁ%f ?I?«]-': egmhs%  g&a solid of m.p.

256- 259e @aé‘sm_tlwmhmsnwt(o&mfrthga tlﬂad:oﬁommdeuxgr;geg}ta);gwmlm sulfuric
acis (1 g b e R oM AR ool g o
86-92 WA ﬁﬁ&ﬁﬂwdﬁdsdldmmﬁqhéftmevmnﬁ&ﬁfd&ﬂh@ﬁ treatddiwith ortho-
over ni The m xture was diluted with water and
phospfmrtCramg £l melaeratioyefoliaived byi eamcentatiemahthe sofation, gave a
solid of TP 1% 1 STA S MU R: SELANBERRAN EinBHURE Wil Flbted

sod um Sul concentrat ed un

with L-taetém%dncpmeﬁs snlar 2Hiiol) ofofibwed tyeonceditatisrodiitie Mut@ctn gave a

purified by colum chromatography (0.4% amoni um
solid OWGPC% ¥E°G@nd 4% methanol in dichl oronet hane) to
provide the title conmpound. 1H NMR (400 MHz, CDCl13) *
ppm 8.15 (d, J=2.15 Hz, 1 H) 8.04 (d, J=8.90 Hz, 1 H)
7.92 (dd, J=3.68, 1.53 Hz, 1 H 7.70 (dd, J=8.59, 2.15
Hz, 1 H 7.24 -7.30 (m 1 H) 7.04- 7.11 (m 1 H 4.68
-4.81 (m 0.3 H 4.31Exh e(4aBO7H)38730 398
(m03H)339 351(m%7F|) 1 (m
CisR- -piperii cl b zothfaZ@bGNHpvndaZlnhS(ZH'}@ne

Tl et Sogthotedus @%%eﬂ%%e%én%%%m?;%?% ¥ g ioate the

other |S(ﬁnbﬂhé0|hhd azZRF -05-0v33 o ALY (T L(iamlmdlﬂeme dS% @nrmodlm_m
hydroxtp a1 Bk mefeAnal ) dickiaramisteanmote Sligs g8l griasRonded o the

cis- |so?rgéaﬂeégsdéﬁﬁfﬁmﬁ% % olfY, nip 4270758 &, 118 (AR (488 M2, (‘L“B@Lﬁ) § ppm

ours ‘at roomterrperature the ni xt
8.14 (tV\@$2 6'1 IHst, GCH)/\SUQ (%U€8 5§JI’OHZ GEHD asgze(didl; g=868; NS Hw) 1 "H) 7.66
| or onet hane, he co | he Qr gani c
-7.70 GRohER st h T (o1 B TR e =St s kY i 485C 3 65 (m :

t t
H)27éprgw d@ﬁl't%e %r%gge,rg nﬁc? %rzm uri f?ﬁﬁuﬁcolﬁn
1.41-1.52 (m, 2 H). MS: (M+H = 367.

Salt preparations of Example 48B
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to chromat ography (0.25% ammoni um hydr oxi de and 2. 5%

nmet hanol in dichloronmethane) to provide the title
w@oopossods 1H NVR (300 MHz, CDCl 3) ppm 8. 20 (dpC1/e82008036422

Hz, 1 H 8.07 (d, 1=8.82 Hz, 1 H) 7.94 (dd, 1=3.73,

A rﬁ@thldholld sblhtlan&tr(edﬂlﬂe &eﬁhpggnd ?vﬁb'h treated Wilhh Ryd@6chloric

acid (1 _14mp§r(rﬁ{|o)1 fcplbow;dﬁy congce,rgra(tﬁp af '[El& so%on( RS asoﬁg ef m.p.
>

258-2612 R ARl s éﬂutﬁ:{?ofltﬁf(tﬁefbga%z@rphgc\)gﬁéﬁmwé@ wih sulfuric

acid (1 p1r mumram) MBJV\(éZﬂBy crgncéhtﬁ'alommﬂtbc)e sahkiiodi gave asolid of en.p.

105117 o Mathaasls SORfHin oh e Ry TR uRaR reaf £ crtho-
phospHHFRJ £0id 19 rﬁgfé?%tﬂj)dfdllﬁﬁ/eﬂ‘wwrﬁ:e\h@@tléh lof tr@s@m@n dgave a

errperaturefor m nut es. he m xture was dil ute
solid ofaintph 2QE-209 °6t Arm@ﬂﬁaﬂohc &olubgn ohithe title campeund nrhan treated

it L5 A1 0 BETD R0 TP ARy BB B, e o

solid ofiH.p.2136-140°Cer ed, and concentrated under reduced
pressure to provide the title conmpound. 1H NWR (300
%8%3) ppm816(d 1=2. 37 Hz, 25H) 805(d
= 1 7.70
(dd. 1=8. 82,2 t'gF(r atigr of ¥x 1II:|)|)708
(dd, J=9. 49, 170Hz 1H)438(m1|—|)337-354
(m 1H) 2.90 - 305(m 2 H 2.31- 246 (m 2 H
2.19 - 2.28 (m 1 H. BeimpM483= 300. 30 Exanple 48B

Cls 2 1 2 (3-pi perldl n- ~vlcyclobutvl) -1, 3- benzot hi azo
(Brhydroxyaeyclobut L 3-henzothiazol-Brd]-2Hrp\widaginyaone

15 A R TS S A o
(2.25 X9P hemdaRrD) $(QH)Idyadazmduet(CAis # 150@ 30-8Xxeinpl g, 16?,83a1mmole)
substituting piperidine, for [
coPPEFID e d SEmEiE k PRI EERIPE (5 2HG) 230k FURBH and
coppei{g‘?ocﬁ’iﬁgcté“ﬁ RS, EPR Fehble) Wikte Wﬁlﬁéd M e RSty rRfirt & (80 fl) and

placedTursdes- \&cmanhﬁol-m-mmu(és thiepaefitecwithyiittgggroMitN4) - 1, 3-b

eSS AL EE b 5347 BT gy e ure
was hé’&h‘é@ ﬁt?@ﬁhk Bvcﬁ%@‘m'ﬁ@%lxték@ﬁ/bbtdﬂhtémmWd@émbx@écted
e 44A for the product of l e

three tlmes wuth dichioromethane. The comblned organlc Iayers were washed with

brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure
to give the crude product which was purified by column chromatography (0.4%
ammonium hydroxide and 4% methanol in dichloromethane) to provide the title
compound. 'H NMR (400 MHz, CDCl3) § ppm 8.15 (d, J=2.15 Hz, 1 H) 8.04 (d,
J=8.90 Hz, 1 H) 7.92 (dd, J=3.68, 1.53 Hz, 1 H) 7.70 (dd, J=8.59, 2.15 Hz, 1 H) 7.24
-7.30 (m, 1 H)7.04 -7.11 (m, 1 H) 4.68 - 4.81 (m, 0.3 H) 4.31 - 4.43 (m, 0.7 H) 3.87
-3.98 (m, 0.3 H) 3.39 - 3.51 (m, 0.7 H) 2.90 - 3.01 (m, 1.4 H) 2.77 - 2.87 (m, 0.6 H)
2.51 -2.62 (m, 0.6 H) 2.33 - 2.45 (m, 2.1 H) 2.07 (d, J=5.22 Hz, 0.3 H). MS: (M+H)*=
300.
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10and substituting 6-nethyl-3(2H)-pyridazi none for
3(2H) - pyri dazi none. 1H NMR (400 IVHz, CDCl13) 5 ppm 8. 12
w@ 2007038745 Hz, 1 H) 8.01 (d, J=8.90 Hz, 1 H) PCBHUS{006l936422
J=8.90, 2.15 Hz, 1 H 7.16 (d, J=9.51 Hz, 1 H) 7.00
(d, J=9.51 Hz, 1H)352-364(m1|—|)2.72-2.86
(m 1 H 2.53 273(rExamb1b423m0(s 3 H 2.24 -2. 38
. : : 4

;b?o@u&edfrﬁ&arﬂ Ie%(ﬁ&%?esu% mmole was lssolved in 50 mi
yl cycl obutvl) -1, 3-benZot hpyri d |n 2( H) - one The

anhydnoius|obcidorq1mmanwa@ep$-é4ﬂ'he@eaodmader@ G o £.0é rpmlfecﬂ&?@ 3-
09-0]) {ESEARE AR5 R oS AR isanf farBelaii ot BibalREwaR i witn

water &itbekirastbd MBred ﬂméQWWh?dlﬂMbtdﬂﬁélﬁaﬁéfThe combined organic layers
ri dazi none. 1H NVR (400 Mz 0

were a((yheggg%llfsbrnpﬁ dried-pver. sg)gh sulfate, _ﬁgem amd) mzeqtgat?agdmder

reduceﬂij@‘e%gu rﬁzlto%% Egjegﬁg;}ug%aég’uﬂ wﬁﬁbhﬁ%iggﬁ? ied Eg’%g '{”r‘n 1

chromafpgiaphly (0225% dramoditdh hydiXide and Q. 5%1métHd)102m20 (s 3
H) 1.99 - 2.12_(n]1 1 25H) 1.58-,1.
dichlorpmsihang) to prpvider! e@ﬁmqpmpyygd H JNMRe(an MHz CDC|3) 3 ppm

8.20 (dgyrﬁ?s({)sﬁﬁ\%ﬂr@tgﬁzéé’% il azor e@0@4ﬁpfj3J%Z§“I‘%¢Izl M_I)

7.75 (d, arS:82, @B pHzed i H) N26~1.8Y dhphuH)y7ZLDO Ged,1/49.49 y1L7Q Y H)

01 - 43R bl b 840 b s{laraP Ba: Vet ny 0
2007/ 038074PCT/ US2006/ 036422

[1, 3, 2] di oxabor ol an- 2- tAdg y1- 1H pyrazol e (224
ng, 0.51mol e), Ehdmpre' 48E

@|1562}[2;(3}bvd(dxv+m,lmmwtvdhd):ﬁehemmitblakbla&vl]ﬁmp)/rldaﬁn@-me

< rroBset SR {2 T4 50, oAl ys Ciospsl B B of reanol

and 3 Ml of Qrc'ﬁiorﬂﬁﬁtﬁéné‘aﬁd %oélemln %fn i6d B@ﬂp@d&u‘i’r’ﬁa&ﬁfoﬁ%ﬁlrﬁe (60 mg,

wer e conbi ned under In a cappe seal ed
1.62 mmale) was adssideanditive maéurpl wasdtiied ahthis téraperaiture.for 30

minuteSg 158 ot s SR8V ENeRE A R an Sefaeied fyee
times \}Mth ich|slohestRaReE hﬁﬁ@c&nﬁbﬁne@ drgaﬂ]ﬁ%%?@’ﬂﬁé?édm@émﬁh brine,

ayers were washed with brine, dried over sodium
dried aver sadiim suifate; ftieregnand eapeentraied yinder grdusedhyessurado

provicB 165 Hié el i BRI QHM,?W?FP%%% P bz, 1

H) 8. osl(e hi=g. ezﬂmﬂﬁ 793 %!'dVg-éf?@ 1. 700H£ 71094)) i Ed g)d Qk=gtaZ, len3

npound. m?7.9

o, 10 R e G0 S 30 20T B 5 () I .-

3.54 gy H2.99 05 2 st 2 %@%m %Ea‘@s%% 1 48:

(M+H)2_@@oz73(m 2 H 2.26 - 2.52 (m 4 1.73- 1.90
(m 4 H 1.43- 1.58 (m 4 H). M5 (I\/H—|)+_15581

Example 48B
Cis-2-[2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazol-6-yllpyridazin-3(2H)-one

The title compound was prepared according to the procedure described in

Example 30A, except for substituting the product of Example 48D for the product of
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Exanpl e 51B Trans-2-(3-pi pe rid
i n-1-vlcycl obutvl)-6-(1H pvrazol -4-vl)-1 .3-benzoth
wO0 2m0kgso7aThe product of Exanple 51A (135.0 ng, POr/28$2006/036422
mmnol e) was dissolved in formc 20 acid (88% 2mL) and
Exampm 1Cy and substitating prpmidatejfoe g@mrolmgbomae NMRearrcbmsﬁ @pectra
tur cOo trate nder ,reduced pr.essure. .The
confirmgs! 4 g1ateld PikhANGEDECHUR oB8 e gt ARORaFeG: a8 PRSIk
metho _od| um bi carbonate and extracted with dichloronethane
4x5ml). The conbi ned organic | ayers were washed with
brine, dried over sodiumsulfate, filtered, and

concentrated to give the_crude product which was
purified by colum 25 -E%Qg@ffg%raphy (1% anmmoni um
Tramy8rAxinge2 erﬁtﬁhha Im%%ﬁﬁb{m |

.2 Ny . conpound.
Exanpl e 51C i(&)m

Foanm Solrsdtiids hibpbazabotnidio Bl oBbast (géxéenaﬁa

Examp&ﬁBZ,(ﬁfbéﬁtuﬁmg helfroduct of Exsmspld 4oy ¢k prodthoBExample 1E

and suhGpfingaseloba AbBITdeE o Ao Eobeap i i 0
MHz, Gc gga pRin,8.12 ROUCS. 18 AIONEN Base d, IBod HEL1 T B (&S

nd 't he r'eactlon 'mxture wds stirretd a
J=8.901 2hduiHz, iRl 7. v&(d,sJ=8b ¥y HZ\WDH) 7.00 (d, J=9.51 Hz, 1 H) 3.52 - 3.64

(m. rﬁ"‘”éoi?"”P%b%ﬁ%?%ﬁ’?o‘a‘zﬁab%n%ﬁiat o) B 238 4 H)

1.65 - gfrgﬁﬁg?oﬁgqi'ﬂm b?sa(hip, Al ¢ 48Nd, 9*&@%342% W%t 'N/|§ q/vl+H)—381.

t hane (4x5ml) .’ The ‘conbi ned organic ers
were washed with brine, dried over sodium sulfate,
filtered, and concentrated to_give the crude product
whi ch was purified by E%ﬁgﬁiigachronatography (10%
TranstEHEaRdL1 -[mgﬁp@rﬂimﬂ%gtgw %-Méné’&hﬁaztme(my@amzm H)-
T trtl .

€ compoun , ppm
J=8.48 1 7.93 (d, 988 .03 1 7.80 (s, 1H

ﬁ-ﬂ‘ggit@-f%{’ﬁ‘#&% (:H‘vgg p%gg%r%& a?: éﬁi rig%éflg?cc(aaur%odéﬁscribéd in
ExamQ|1_e 29; éul\E_YéiltLGtmg ﬁ]d‘ﬁrﬁ_dl\(& %f(%m%e %%forll@&pmmkﬁ oBExampIe 1E
and SUBRIBRD 3 DI 2 PYYIITSOH A Ry TaZB0n R | 151 BIRY (400 KiH,
Coo IR TS e | e s

1.99 Heps HYEpR: eoBcagﬂpch)r&w@t y8e. 7|5rr¢ze|dHr) ehst?esereaa(m i H)2.80 -
yl ami ne

43A, b
2.04 (m, BRDEt 5t AeiManbl). 2. éﬂga'pﬁsfi?moﬁﬁmzzom@@)w%ﬁmz (m, 1

H) 1.58 3373, i, 4T E%H%F%“"L(@D%f"e%d(“"@ge 95 1 5. 28

3.42 (m 1 H 2.90 - 3.10 (m 2 H 20 2.58 - 2.77 (m

2 H 2.40 (s, 3 H 123 (d, 76 Hz, 6 H. M5

(MeH) += 3391341, Exanp|5é<_51$&
Trans-6-(1-methyl-1H-pyrazol-4-yl)-2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazole

) Example 51A
Trans-2-(3-piperidin-1-ylcyclobutyl)-6-(1-trityl-1H-pyrazol-4-yl)-1,3-benzothiazole)
The product of Example 44A (120 mg, 0.34 mmole), 4-(4,4,5,5-tetramethyl-
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Trans- N-i sopropyl - N-net hyl - N-1- 3- (6-pyri mdin-5-y1-1, 3
- benzot hi azol -2- VI)cycl obutygam ne 25The title

W@ oiwpossods was prepared according to the procederEUS2006/036422
descri bed in Exanple 1F, substituting the product of

[1,3 2]&6>eéﬂar@|aﬁ2zﬁy2qrtrmhei mpymz@te (H24Emgpl nirEoIe)J—dlthrcékﬁ@O
(trlpherndmwawhme)pq"aqf ur@(l@ﬂéd) mﬁ:i’ 0% 'Hﬂlo%q) %y(d%cygp F (d
phospl"_B@)QA[%Le }Hﬁoq% 010%@7n§n§|%§ o?iuﬁﬁ c(a:if%oﬁ'até'y ) §é|u€|6h d 51

mi, 0. 511-I2nm6|d-)|)an21 1.5 mif28hgmol/dioxdne3(d 11 M&erelcdmblnmj und|qy N2 ina

capped2§@@ %g@é},béﬂ@gﬁ%gg%s @ @%\5& v!/_gs placeg a com%raa?& e. EQ]rys

Creatoﬁfrﬁf&?o\b% éﬁﬁwwimﬁbé 36640 QCmPhél PENANON rﬁ’ﬂx@hr@ oy dliedckid
-‘benzot hi azol -2- vllcyclo utyé?xé(mrreth am ne

with wateeand mtrac‘@dpmuhdnchhmmeémea b Hihé gompingskorganic
avers 65 B8 RIS L) AP T SR AgrL g pblptes

to glve 5ﬁ8 Ersdpidduet wn@hha@phmww Ictﬂuﬂmm ehﬁmbatbgramw(d el
yrim di ne-5-boroni c acid. ‘\59 13
ammoryumo cg"omle(agnd QO%)mgtl‘@ﬁot T dlghlgrqug/tﬁg g q_g|v§ 19°§Df 3 (70%

yield) c{fﬁescq[ﬁg@r% R ((é@o’ EAP&D T 8 éa%é%%g (%1*1*]:947 88 (.

J=8.31-H3; ﬂé) (ms @d H=005Bz; 1R), 7468 its, H)V. aﬂwd(s 83 1H)1.87 Bz,

= 369, .1
1H), 7 %zameh'»r(m B 3T RB (aabs S o) TR & 273
[ 2 I k v e t =
o 2*?“5% BT EY 8T Lo MYRO 1250 18, 4 Tl S =
descrl bed in 15 Exanple 1F, substituting the product
of Exanple 52A for the product of Exanple 1E and
substlguting 6- met hoxypyri di ne- 3-boronic acid for
pyrim di ne-5-boroni c agisnpHR (300 MHz, CDCI 3
opm 8. 00 (d, 3848Hz,—1—E|)—7—8 (d Jl?OHz
Vra®8-2-8hpipbriglint-6- 4 eNZQ

gﬁwgpro cg%ﬁ%mm Ieﬁ@ﬁé% ? gqg g) i_é’ glg“} v»% gcg vezorm|c

acid (833 }gg2m% 2 &Qfédlét robnﬁerﬂp&ﬁturgé‘oﬁ% hbgrs6 21 113 ré?acﬁbn mixture
concewtsate(dl\mag uader(al@duce pressure. The sol$d residue was then treg?ed with

E-H\/

saturated aqueous sodium bicarbonate and extracted with dichloromethane (4x5ml).
The combined organic layers were washed with brine, dried over sodium sulfate,
filtered, and concentrated to give the crude product which was purified by column
chromatography (1% ammonium hydroxide and 10% methanol in dichloromethane)
to give 71.2 mg (90.5%) of title compound. MS: (M+H)"= 339.
Example 51C
Trans-6-(1-methyl-1H-pyrazol-4-y1)-2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazole

The product of Example 51B (34.0 mg, 0.10 mmole) was dissolved in DMF
(2ml) and then cooled to 0 °C. NaH (60%, 44.0 mg, 1.1 mmol) was added under N,
and the reaction was stirred at 0 °C for 0.5 hours. lodomethane (6.8 pl, 0.11 mmole)

was added, and the reaction mixture was stirred at 0 °C for 1 hour, and then slowly
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Exanpl e 55 Tra n
s-N-i sopropyl - N-{346- ( 2- mret hoxypyri di n-3-v1)-1, 3- benzo
WO boozazsob4+ 2- vi | cycl obutyl}- 25N net hvl ami ne  PCT/US2Db@036422
title conpound was prepared according to the procedure
raised tie seorm ectperat@eanphembryrewastquenchad withesgivraded aqoéous

sodiunt {3aredhte AgU 2 et irsy B Flanrere Bt iporaf the gambined
orgam@l‘a[yefﬂé %}gﬁ?\dngish?ﬂ Qﬂtgrgbrﬁgé Qi;leal'b\}@\/@oﬂﬁ;g\@ Sgﬂﬂ_itg gﬂg&%ran) algd

Concenil)'atsd’xo /e e, crudsy prasluct which-was PUHf ie¢t bypoluran J=8. 42,

chrom%rogf & (b )’%éeéh%rgol(cqglgbhf%r%@ha%e)gg gf{?e 23. 8:33’19 3693 % Fof title

compodin@? 'HNMR g@oozw& lezﬁs ppm 29w)(d221£@482 817 OB (d3 JER.03 1
H) 7. 8@0@7%3))3%@64@@1#&»@2&@%@5&2@ 903 i) 3. m@&m@aw (m, 1 H)

327l S RD RBP 2GR 7* D 40rd S By P S QIS EY=3%an 01

azol - 2-vl | cycl obutyl} NSi sopr opyl - N- et hyl am ne

The title conpound was according to the
procedure described i niﬁﬁﬁ?—g— except for
SvPaﬂsLN%d)ﬂ%Eym rﬁétﬁguﬂl[sg% @ﬁﬁﬁh%ﬁﬁfé Bénichgiazol-z-
proauc anpl e 0 proau

Exanpl e 2A for pyri nildivaebgtwlaninéc aci d. MS: (M+H) +=
366. 10 Exampl e 57

Trans- 2- (2- 13- Psoor opyl (et hyl ) am nolcycl obutyl1l-1.3-b

enzot hi azol - 6-yl | pyri dagdfipleZ4) -one The title
conpound was prepared according to the procedure
Tranmmﬁrbrpma-h&beanazpbz wieyelebut VM&M:M@DM@M

Hﬁ%ﬁﬁ&t ?%BE@;W %Je@ra&g?cgﬁgig m:]é ?%%&rl%gﬂ)m

Exam;ﬁ)e G-’.%A(, @ubéﬂt&t:ﬁ@|§dpropiyl-h'i)etﬁy@31|ﬁd dor lﬂ-pibeﬁiiﬂmelnétﬁahbl "H NMR
(300 W‘|7L)83 @&S 5le9“ 3199 (ﬂ 5131@5 HZ.L )?%%(d JS=96‘§ Hm 1ﬁ)l—15 '507 (dd,

=8 81341?35%@%@?9 "6 Ini g 19328 ‘3"%2 L2 S Ham

2.58 - 2. (b, H) 2040s, 3N 1.Q8Hd) 3=5.385-z, B Biyp MS:g¥+H)"= 339/341.
Trans- 2- (243- 11sopropyl (et hyl ) am ndlcycl obutyll 1,3-b
enzot hi azol -6-y1)-6- nethyl pyridazi n-3(2H)-one

Example 52B
Trans-N-isopropyl-N-methyl-N-[3-(6-pyrimidin-5-yl-1,3-benzothiazol-2-

vl)cyclobutyllamine

The title compound was prepared according to the procedure described in
Example 1F, substituting the product of Example 52A for the product of Example 1E.
"H NMR (300 MHz, CDCl3) § ppm 9.24 (s, 1 H) 9.02 (s, 2 H) 8.12 (d, J=8.48 Hz, 1 H)
8.07 (d, J=1.70 Hz, 1 H) 7.67 (dd, J=8.48, 1.70 Hz, 1 H) 3.78 - 3.93 (m, 1 H) 3.61 (m,
1 H) 3.06 (m, 1 H) 2.67-2.81 (m, 1 H) 2.61 (t, J=9.16 Hz, 2 H) 2.11 - 2.26 (m, 2 H)
1.48 - 1.75 (m, 4 H) 0.94 - 1.17 (m, 4 H). MS: (M+H)"= 339.

Example 53
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25The title conpound was prepared according to the
procedure described in Exanple 22, except for

wapshsdont i ng t he product of Exanpl e 52A for tPEr/US2006/036422
product of Exanple 1E and substituting

mﬂm@é@wwwwammowﬁWmm Biyhpl,Bizottiaznl-2t H
NVR (400 Mz, 3, d,. J=1.84 Hz, 1 H

8.01 (d, J=8.90 Migeg 59 2. 15 Hz, 1

?d%ﬁtlé@oﬁ% ngﬂméé El’%&ar&d Hbcgrdﬁ%g{odthehgcééuﬁzdes%nb@d in
Exampler F 1sustipuitly the msd(umoffxamme mﬁ(fgr the pn;odzxcjggf Egample 1E

and subiyfind 2Bt By e aoranE pEhs st S bol acc

H NMﬁ%oo MHz CDCI ).5 ppm 8.77 és 2 H) 8.07 (d, J=8.42 Hz, 1 Hi? 98§3d
Trans- :}I sopropyl (met hvfl am nol C{d obut v

J= 187k+¢nzlon7aab(dctszB)4zg1 8hezhy )y 09i($-2H) B)Z6bn3. 891(!‘1’61 H)

o1 35beF EEPYEE 498 01 9 e b TA AR SePRES .
resaiary, NeSmfe aan 1o {1 poduc o Ecamle 12

3(2H) - pyri dazi none. 1H NI\/R (400 MHz, CDCI3) 8 ppm 8.02

(d, J=8.59 Hz, 1H)7§%§é,ﬁ‘e§4184m 1 H 7.42 (dd,

J=8. 75, 199HZ 1H 34 ( 2 H 6.18 (t,
TransINGsofrobid;N-13HB-(8-rb@thoRyvBBidimB-vl)-1 8 er®zatRiazol2-Riic XGlnbutvl}-
1H 290 - 303(m&ll—|)255 2.73 (m 2 H) 2.25 -

2.44 (m 2 H 2.20 (sN-mefilamipe (s "3 1.02 (d
@@ -tfird é%ap&xr\'& wa%reée%bﬂatco%gg to the procedure described in

ExampTe aﬁs subﬂﬁu’m@ﬂmapnoobyl erﬁxamplarﬁ%fqnthe @mdupi of Exgaipe 1E

and subgEhiing EEmethobudines Bk el IREb P 5 ignic acid. M

r 2 f
NMR (80 g@ﬁgﬁp@ﬁﬁ%&ﬁ:éo%%&xW@Hﬁp 1 é—ﬁgiw(% [$1.70 Hz, 1 H) 7.68

(dd, J=;9r el U7 1 iz, Bxidpipl4® (ﬂﬂ anrdl48ubgOi izt hg 7.39 - 7.44 (m 1 H)6.70

(0, J=AT a1 258 55 B8 Tk ) 6 850G Y H8e "R iy M3p - 316
(m, 1 I(IFQ 6@5 22 éé (HZ 2 H) 2%27 24§5 gnﬁdz HZ)CQH@ (593 m 1885 ghz J=6. 4zi> Hz, 6
)MS(H)I+E)51368364(m 1|—|) 3.13 327(m 1|—|) 290-

3.02 (m 1H 2.62 - 272(m 2 H 2.28 - 2.40 (m 2

H 2.13 (s, 3 H 2.12 (s, H) 1.02 (d, J=6.44 Hz, 6
H) . VB (MeH)+= 368,

2R a _ ( - t I 5,q_a_ \!eruﬁg_-&?\%n‘ly312)enzgt\ﬁlazm g-vqcvclgéutvl}-

N-methylamine

The title compound was prepared according to the procedure described in
Example 1F, substituting the product of Example 52A for the product of Example 1E
and substituting 2-methoxypyridine-3-boronic acid for pyrimidine-5-boronic acid. H
NMR (500 MHz, CDCl3) § ppm 8.19 (dd, J=4.99, 1.87 Hz, 1 H) 7.97 - 8.05 (m, 2 H)
7.66 (dd, J=7.18, 1.87 Hz, 1 H) 7.63 (dd, J=8.42, 1.87 Hz, 1 H) 7.00 (dd, J=7.49,
4.99 Hz, 1 H) 3.99 (s, 3 H) 3.78 - 3.85 (m, 1 H) 3.53 - 3.63 (m, 1 H) 2.92 - 3.09 (m, 1
H)2.63 - 2.73 (m, 2 H) 2.52 - 2.61 (m, 3 H) 2.14 (d, J=5.93 Hz, 3 H) 0.96 - 1.08 (M, 6 .
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Trans- 2- (3-azetidi n-1-vlcycl obutvl)-6-brono-1, 3-benzot
hi azole The title conpound was prepared according to
wo b@7pssocedur e described in 30 Exanpl e 43A, expepusf006/036422
substituting azetidine for 4-piperidinenethanol. 1H
L300 z, CDCI3) 5 ppm7.97 (d, J=2.03 Hz, 1 H)
H). M@@& d, 3355%;48 Hz, 1 H 7.56 (dd, J=8.48, 2.03 Hz, 1
H 3.95 -4.09 (m 1 H 3.80- 3.91 (m 1 H 3.55 -
3.7 (m 2 H 3.19- 3 58 H 2.78 - 2.94 (m 2
H 2.44 - 2.62 (m 2 . =—2.23 (m 2 H. M
TraMs)-£3-[823 b3Bmetimipyidia-BB1,3-benzothiazol-2-yijcyclobutyl}-N-

5Trans-2Z2- (3-azetidin-1-yl cycl obutyl1-6-pyrimdin-5-yl-

1, 3- benzot hi azol e_P__ME@e—ﬂM'éE%L—%'SO ropyl- i N€onpound was
iy i kS 1Sl e d8scribed in

Ei‘%ﬁ@lee& ) exdg\g%? p?%?é'jségbég?lefcﬁﬁgng thg pr oduct of

ExamyfRs d FpbreditAof substibating theurodott chExamhple f2A fom tharrqdush of
e ES bRt kg Ster gl v bt
acid rgg%ﬁ]?ﬂ)ﬂ:g@g_m, 1 H 3.98 -4.12 10(111, | H 3.60-

"3, m 1

3.26 -3.45 (m 4 H 2.53 -2.69 (m 2 H)
2.42 -2.54 (m 2 H 2.16 (m 2H). Ms: (M-H)+= 323.
Exanpl e 62
Trans-6-pyri mdi n- 5-y1-"32“-—""9§2—'%%2r olidin-1-ylcyclobutyl)
Transb-@-fenzssbbanekthvantineleptieb68R-1,3-benzothiazol-6-yl)pyridazin-
[Tans-6-brono-2-(3-pyrralidin-1-ylcycl obutyl)-1, 3-benz

ot hi azol e The tit und was prepared
SIS PapbOhERA PERSHLCcepanpll e proceatt Gcddbos

Examéleéﬂ??@xbd%ﬂjgﬁgghﬁmﬁ?g e pmg;m)of(%@nplez&mltb? progysriof
Exampled .01 NMR (408 Mg, bl 5350 8. 14 % bizs 1)1 893 (a,

J=8.5§;|§1!z, 13 %%%E?Qa%@?%&g’é rgéh@?g.(a?zg%, s B9 18MHz4 H) 7.24
- 7.202FTMARF7 OBRMd] d+el5N; 5:5B1H2-1 B) 353 oBIES () 1 ) Syt3 oB@Bym, 1

1)-1,3-b t hi The tigl
H) 2.9 B4 A bAG 2 08 (n2 K De8aa-48 dEC B Ead 5l 83 H) 1.04
— I . t1 4EEng t he product of Exanple 62A
J=6.1F8 ’thﬁ)';@gdﬁlgl??@; %tx“g'n%l e 1EI.O 1HuNI\/R (400 n|\/E|z .CDCl 3)

5 ppm9.23 (s, 1 H 9.01 (s, 2 H 8.11 (d, J=8.59 Hz,

1 H 8.06 (d, J=1.84 Hz, 1 H) 7,66 (dd, J=8.59, 1.84

Hz, 1 H 3.91 -4.09 (m 220 - 303.40 (m 1 H

?ra%@-z-(ﬁdﬁ/sbéﬁi’opél(#hetr%n)'é%inéﬂcwobmvlw B)benzéthiazdl-B)-6-
4 H. ;
o ) methylpyridazin-3(2H)-one

The title compound was prepared according to the procedure described in
Example 22, except for substituting the product of Example 52A for the product of
Example 1E and substituting 6-methyl-3(2H)-pyridazinone for 3(2H)-pyridazinone.
'H NMR (400 MHz, CDCl3) & ppm 8.12 (d, J=1.84 Hz, 1 H) 8.01 (d, J=8.90 Hz, 1 H)
7.67 (dd, J=8.59, 2.15 Hz, 1 H) 7.16 (d, J=9.51 Hz, 1 H) 7.00 (d, J=9.51 Hz, 1 H)
3.49 - 3.66 (m, 1 H) 3.12 - 3.28 (m, 1 H) 2.91 - 3.06 (m, 1 H)2.61-2.75(m, 2 H)
2.40 (s, 3 H)2.29-2.40 (m, 2 H) 2.14 (s, 3 H) 1.03 (d, J=6.75 Hz, 6 H). MS:
(M+H)"= 369.
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(MtH) += 337. WO 2007/ 038074PCT/ US2006/ 036422 Exanpl e

63
wae@n®3gi{ 2, 6- di net hyl Pyri di n- 3-y1) - 2- ( 3- pwr ol PCil/uSo6/036422
cycl obutyl) -1, 3- benzot hi azol e The title conpound

was prepared according to the procedure described in

Exanpl e 1F, substituting the groduct of Exanple 62A

for the product of Exa and substltutlng t he
ﬂ

7.76 (d J=1.36 thethvf&vrlalm-ﬂﬂ(l‘dl)-onb:? 80 HZ 1 H) 7.40

ﬂgsltt‘é@%%qqﬂ% Wosprépared agbauting 1o @woge@@re’(%elso'époﬁﬁ in
Examp% 5% é)%cep? {6‘1‘) s&iﬁ%tlngaﬁé%&&mct% @xa?np-!fé 52Aa‘09€hd mod‘&lct of

Exampdd 1E and substituting 3-methyl-2-pyridone for 3(2H) pyrldazmone 1H NMR

(00 b} 750 SO DR 5 1Yo RN Bt o,

J=8. 75“@39§3f1%p‘1”|—9¢ Q%C?fsil  dtees pr, geschmzdﬁsgel 528113163 (m, 1

stituting the product of

H)3.12e13. Z'hémpi 6220 oB.xanp! &) 25T 520 gobd H) Zgzpﬁ ng- 44 (m, 2 H)

2.20 (S A TS, B o0 T AR e otk MSBIMUHD ™= 368, 3) 6

ppm 8. 78 (s, 1H)807(d J=8.48 Hz, 1 H) 7.98 (d,
Jl?OHz 1 H 7.60 (dd, J=8 48 2.03 Hz, 1 H) 4.08
(s, 3 H 3.93 - 407(m._@ﬂ'IHEJ_e@.926-345(m1I-|)250

el 4.9-D¢
i mat hoxypyr| mid lmeﬂiwg\ﬂl‘fcﬁﬁ-&{ﬁﬂ-oné i d

|n lw{ﬁ]gr%agg yggrp;@pgr@@gq? L %'58‘?0' b Thgiga%}jlggcribed in
Examﬂ?% %%)t' f@&ﬁ%ﬁ@eﬁlﬁrgd%ﬁ’éﬁ E)Eéiﬁbl@%imfbrﬁh@ prsduct of

uct of
Examplebki andisubgtltatnﬁg 5+me’¢1yha>gyrﬂop§arfon3@ Gb(ﬁldaﬁin@n§€:|1w NMR

oo BT S ST e 1y W 40%, 8913 o
J=8. 599,-11%% 13)11;)33 ggé (fdd, |—3|)J7=8]5€(§ 11—|)%662*(d J1=Q'ﬁ1 ﬂz0?r H) 3.51
- 3.64dn, 1. MB3:13. -zszz (m, 6 I-H-))2 90793 02 1m98 mm 62 @n(mg,z H) D28 -

2.40 (i, 3349, 13% %8 ) 2181, SN 62 30 1=6.44 Hz, 6 H). MS: (M+H)"= 368.

Example 61
Trans-2-(3-azetidin-1-ylcyclobutyl)-6-pyrimidin-5-yl-1,3-benzothiazole

Example 61A

Trans-2-(3-azetidin-1-ylcyclobutyl)-6-bromo-1,3-benzothiazole

The title compound was prepared according to the procedure described in
Example 43A, except for substituting azetidine for 4-piperidinemethanol. H NMR
(300 MHz, CDCl3) & ppm 7.97 (d, J=2.03 Hz, 1 H) 7.82 (d, J=8.48 Hz, 1 H) 7.56 (dd,
J=8.48, 2.03 Hz, 1 H) 3.95 - 4.09 (m, 1 H) 3.80 - 3.91 (m, 1 H) 3.55 - 3.75 (m, 2 H)

-106-



10

15

20

25

30

Exanpl e 66 WD 2007/ 038074PCT/ US2006/ 036422
Trans- 6- ( 6- net hoxvpyridi n-3-yl)-2-(3-pyrrolidin-1l-ylcy
W@ bmbussphd - 1, 3- benzot hi azol e The titl e PONPSD6036422
was prepared according to the procedure described in
3.19 - E8an(m, 2 HiF 2. 284b2.04t(mt, i2nld) 2l p2.6@Uot, 20i) E0&mE2.2342W2 H).

uct of Exanple 1E and substituting
MS: (h/&k?%r%%,}zé@dpy” di neboronic acid for
pyri m di ne-5-boronic acid. 1H5 NWR (300 MHz, CDCI3) 8
ppm 8.43 (d, J=2.37 Hz, 1 H) 8.03 (d, J=8.48 Hz, 1 H

7-97(8,1H) 783(@;_M254Hz 1H 7.61
d, J I—|z .85 (4, |

3h§Q|tI(ar&orﬂpcbﬂnd2w§§ pfépar@d @ccér&ﬁig@;“hé& ﬂd):edu@déﬁ;nbéd in

H) 9231 += 366. 10Exanpl e 67
Exampte é\ﬁs echpzt f@BStﬂgﬁtmﬂm B- PIOQU@tnyI meple)a1A @rﬂaﬁ@mcaof

examifg 45 K AR REMt D6 PRem 2 SRR T2 IR R (o

J=8. 295%2“13#)82@5 (dSLUBﬂtSS Hiz| N—l)t'/h%lfw@d#ﬁg 401169 HM1eHP3 A8 - 4.12
for the groduct of Ex3:$é<(emlE 1H NWVR

(m, 1|'$) PHR-8.14 (M 1 H)=32686 ‘r'ﬂll)"|)8'2 63 - (ZdéQ(fD-@ B2.42 - @3‘%4 (m,
5 (dt, 1 7.72 (td, 1 7.21
2H)21 (ﬁ%(Hr?\l I\T'éHZM%ﬂEM §2£ 15(3 (dt, 1 H 4. 0(3 (m 1H)H)
3.65(m 1 H 2.46 - 2.77 (m 6 H 1.75 - 2.00 (m 4
1.49- 1.62 2 MS: += 353. Ex |l e 68
I;)OTr ans- 6- net h§/|m 2- 1;)- E&B&Ql-é&l_?jl n- 1- vi cyc?ggufyl) -1,
BRI bV AR5V R {rRRh A= yIB{ a8l 3-benzotHiErole

ound was prepared according to the procedure
descri bed in Exanple 22, substituting the product of

Exanpl e 62A for the prgduct oégExan'pl e 1E and
substituting 6-nethyl dazi none for
3(§Wraﬁy@m@mdl2 8- ' 1 SCEEﬂz'ﬂhlﬁz@lﬁf?n 66
(e, titfe-sompourd was repared) aceondi n gdo tm&propgdune ggscribgd in

Examég 4é>'}\ %§é%%%53&%ﬁ?5§¥rr%'d7g%?ﬂ4 élp%ldﬁre%?egtég%oll 1;—9 NMR

(300 M1|)|z ICBCl3) 8lppid 7(98 (& JHR.0B K9, 1HI)7782 (a0 J=8.89 HzMB:H) 7.56 (dd,
30Exa le 69 Tra

J=8.6% 15%2“91Hn199(‘34~ fmoflik) 3. ﬂMdWﬁA&Edmtwﬂ) 2.55-2.90 (m, 8
H) 1.98(f, & 35 "R v A e 387850y d n-2(1H) -

{
Example 62B
Trans-6-pyrimidin-5-yI-2-(3-pyrrolidin-1-vicyclobutyl)-1,3-benzothiazole

The title compound was prepared according to the procedure described in
Example 1F, substituting the product of Example 62A for the product of Example 1E.
"H NMR (400 MHz, CDCl3) & ppm 9.23 (s, 1 H) 9.01 (s, 2 H) 8.11 (d, J=8.59 Hz, 1 H)
8.06 (d, J=1.84 Hz, 1 H) 7.66 (dd, J=8.59, 1.84 Hz, 1 H) 3.91 -4.09 (m, 1 H) 3.20 -
3.40 (m, 1 H) 2.60 - 2.74 (m, 4 H) 2.50 - 2.58 (m, 4 H) 1.78 - 1.92 (m, 4 H). MS:
(M+H)*= 337.
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one WO 2007/ 038074PCT/ 1JS2006/ 036422 The title
conpound was prepared according to the procedure

walemensdoed i n Exanpl e 22, substituting the proetusmbe/03cs22
Exanpl e 62A for the product of Exanple 1E and

substituting 5-nethyl - Ekadplggsi done for
3 25|)-pyr| da2| none. 1H NI\/R (300 I\/Hz

E

iﬁ%g%% Cé‘ip‘afhcg%&& Jp( %Bar dé%féﬂﬂgg go_ﬁlﬁafgcé?@r_% #‘%scr@eh*)m

Example HIF, 8ulstitutind fhe prodiicH)f ExatBple @Nmrrthe eroguct oiEx@mple 1E

and supgﬁg.mrllggl pé%ﬁ.;ﬁ;%g\i?(@m'ae %Ag}or pyr|m|d1 ne(-g]-boro'ﬁl?c ad® "H NMR

(300 Nﬁ%zl@?hfs ;6@‘%#?'0%1 ;]aq;&%m-@ i@%(d’,'ﬁﬂ%@}ﬁlg? t‘vﬁ)l—%@ (d,

J=7.80cHRPDH) . 4@$dd),r£1&a$1:dl a@em; dithg7 .03 (dhé=pB0dHiurid) 3.95 - 4.07

(m, 1 Eagl-e 44T ?ﬁ”ﬁ@f%h@tﬁbﬁ (P4 R BRI S nfh 77 -

[ | I
2.00 @(%w fg?. a2| ongr?-}’)ll_l}ﬁ?\“\gh-i-lqg&%éﬁf 15CDCI 3) 8 ppm
8.03 (t, J=8.31 Hz, 1 H 7.89 (d, J=2.03 Hz, 1 H) 7.44

(t, 1 H 7.27 - 7.33 ( .18 (q, 2 H) 3.55 -
3.75 (m 1 H 3.03 3%@?%4) 2(39- I2_|)7(3(m 6 H
Trang-64%- rhétho&vb%&ucﬁﬁ-&vllz&s r(\molléhri-ﬂ -yicyefbbutyll)-1(B-bemzcthiazole
X (MrH) += 366, Exa
mﬁfahscczmpguaé @@érprfpan%%@m 19 the plasadyredgseriped in
Examégﬁ_ lﬁgbgé}t@fuﬂg?hg?w&o? ﬁﬁa%b?é%%eﬁ%lgtﬁﬁaﬁ?rg%ct of Example 1E

and substititingozrpaathdxymsintidieess-bdranic acidifog pymnmlee-ﬁrbmedlq:rfﬂ:ld
described in 25 Exanple 43A

H NV LM, SR P8 78 (81 bEPIHD hARolTEAG Hz, 11HNRAB ()
J= 17(§ 3&03'@27396@&% %48%@% (H54§)81(j8§ H‘}Z%Q% '21)077 (r%21 H)

3.26 -3.43{m31&H 2. BO -12.80 (4, GSH) 13782 1(96 (r, 4H)21. %(mZZ&-P) (M$:

&Q@gl 52 - 1.74 (m 8 H. MS: (MrH)= 365/367. 30
(M+tHEz 384 e 71B "

Example 65
Trans-6-(2.4-dimethoxypyrimidin-5-yl)-2-(3-pyrrolidin-1-ylcyclobutyl)-1.3-

benzothiazole

The title compound was prepared according to the procedure described in
Example 1F, substituting the product of Example 62A for the product of Example 1E
and substituting 2,6-dimethoxy-5-pyrimidineboronic acid for pyrimidine-5-boronic
acid. "H NMR (300 MHz, CDCl3) § ppm 8.32 (s, 1 H) 8.02 (d, J=8.48 Hz, 1 H) 7.97
(d, J=1.70 Hz, 1 H) 7.57 (dd; J=8.65, 1.86 Hz, 1 H) 4.03 - 4.10 (s, 3 H) 3.95 - 4.03
(m, 1 H) 3.26 - 3.42 (m, 1 H) 2.43-2.78 (m, 6 H) 1.79 - 1.98 (m, 4 H) 1.45-1.66 (m,
2 H). MS: (M+H)"= 397.

Example 66

-108-



10

15

20

25

30

Trans- 2- (3-azepan- 1-vl cycl obutyl) - 6-pyri m di n-5-v1-1, 3
-benzot hi azol e WD 2007/ 038074PCT/ US2006/ 036422

wd bm7osdore conpound was prepared accordi ng to PEEUS2006/036422
procedure described in Exanple 1F, except for

Transdb: éJnﬁé{hb Hih Bf 2q8-mrroidme PR yélbbufyy-1 Bhlsenzothiazole
oduc

] he?‘ltl(as:on]pq@ndgwag_ p(@,pargd 1gcograing tajthe JWCQ@UMGS@HE?C! in

Examqi’ﬁ qg %sti%@gﬁbﬁiag@gﬁa@ﬁaﬁﬁA fbﬁl’ﬂ_‘%%éo f(%f B‘Jple 1E

and sub@’utuim@?ﬁ@e&%xxy—:?— 9ﬂdm&bofbrird) adidF6F pyrirRievb-t®rehic ads. "H
= a

NMR <%oa.wm Bl S ksl opeTToblae § H)-80B 44 448 hizs 1) 7.97

o PR AR 20 ST 0,2 e 523

ST P ek Sé’“’é’?mdsm)mwaﬁe%m '

2.68 (% @91 § O3 HhGh BRGS HED iGhS 53 R 2 e WL ) %ﬁﬁ
NMR (300 MHz, 15 CDC13) 8 ppm 7.98 (d, J=2.03 Hz,

7.84 (d, J=8.65 Hz, 1 H) 7.56 (dd, J=8.65, 186HZ 1

H) 3.82- 392(m 1H)M82(m 4 H 3.08 -3.27

_____ gb 2 ( ; _- nzoﬂglg}ol%-\'_/‘)lDvrmzm-BQH)—one

r@‘@tr@edrﬁ a@mw meéaréd%{@do%mg\té}heﬁpmaeum@dss@wbeﬂ in

enzot i azol e The title conpound

Exam;pieaaasauStautung thenpradsict AEEXamBletA: fQi'éB@ rﬂr‘B@éPt qf Example 1E.

"h NMRSPSTR s Gl & po Bl & VeSS A P el 8 g e

1 H) 7889397”9% (af1 1(ﬁi7]72‘%d 81 89 7-2P- @531(@11 ‘QHW @ 12.16ddt, 1 H) 4.03

7. 67
.1 D et B o 2. o ) T2 ey ) 4468 1 65 2 ).

MS: (%H)A E_lgsé.S 24 (m 1 H 2.35 - 2.67 (m 8 H).

Exanpl e 73
Trans-2-{3-112S)-2-(fluoronethvl)Pwolidin-1-vllcyclob
utv1}- 6- pyri mi di n- 5- v1-BXampled¥bnzot hi azole WO

Tran 0 (AR ARIH. S RRRE1OREd 430 utyl)-1,3-benzothiazol-6-yllpyridazin-
3(2H)}-one

The title compound was prepared according to the procedure described in

Example 22, substituting the product of Example 62A for the product of Example 1E
and substituting 6-methyl-3(2H)-pyridazinone for 3(2H)-pyridazinone. 'H NMR (300
MHz, CDCls) 5 ppm 8.12 (t, J=2.03 Hz, 1 H) 8.03 (t, J=8.48 Hz, 1 H) 7.66 (dd,
J=8.48, 2.37 Hz, 1 H) 7.17 (d, J=9.49, 1 H) 7.00 (d, J=9.49 Hz, 1 H) 3.56 - 3.72 (m, 1
H) 3.07 (m, 1 H) 2.48 - 2.78 (m, 6 H) 2.41 (s, 3 H) 1.87 - 1.96 (m,2H)1.77 - 1.87
(m, 2 H) 1.49 -1.73 (m, 2 H). MS: (M+H)"= 367.

Example 69
Trans-5-methyl-1-[2-(3-pyrrolidin-1-ylcyclobutyl)-1 .3-benzothiazol-6-yllpyridin-2(1H)-

one
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Trans- 6- br ono- 2434(2S) - 2-ffl uoronet hVl) Pw ol i di n-1- vl |
cycl obutyll-1, 3- benzot hi azol e The title

W@ ooupossods was prepared according to the procederBUS2006/036422
descri bed in Exanple 43A, substituting
She)title_qompausndevay ppsparediascarlinairshequpasd s descsibed in

EX?m p?é Qgia%lgx%b itk ﬁ]‘@{e’cﬂbgﬁoﬁ wamg%efoﬁ' @?& plEREt bPRYaBie 1E

o St apPysis WSO 1 R
MHz, ceta&s %@@n@sé 031(dgd=RA5 Hiz+4 H) T T et H 7444 ¢d149.00,

2.03 H; 1%83&@ (d, o ?o@g‘rﬁ fz’égé%%(g'é '%}né%f’ o 3028.48Mz Y )

3.61 - 3237(?{1 (Intd) 8.09)- 21689m;, 2. HP2(43 - 2.78)ml 6749y 2.129%, ) £81 - 1.91

. 4 Lk 2 5nim 7R T BI 9 811 o 1o

met hyl ) pyrrolid in-1-vlicvclobutvl}-6-pyri mid
in-5-vl-1 ,3- benzoth iazole 15The title conpound was
prepared accordl ng to Exempled@dure described in

3 ppm 924 (s 1 H) 902 (ana2 H) 8 12 (d. Jo8 48 Hz. 1
4 8,06 (d. J=L 70 te 1 H 707 (dd B 48 1.70 He,
pitle. mpww asrprepamed acgordingiithe(procadwe dessribed in

s 3, oy e o s Pty et

and subetltuﬂng% mem:yl-z pyridbnerfor 3(2H)-pyvidazinivhe) 1 RER (300 MHz,
CDC'SW Bﬁﬁlq @§$§ JEBBY Uzpilﬁ)rﬁ &9 fd 5152103 Hz, pdhzodAi(hAd) 2.27 -

I t
733 () 4G 6 g 2R S8 By, T TR e AP EE Ry G P . 6
H) 2.2 (8,8 Hpy,7191 1.80 fr2 4viH) mS0han@0 (m[ReHY. i MSe (MeR)buses was
prepared according to the procedure described in 30
Exanpl e 43A, substituting
S(+) - 2- hydr oxynet hyl py gLghd for
4- pi peri di nenet hanol . 00 WMHz, CDCI3) 8 ppm
7 Teang-2-(3az2paf- HylcydlobiityN-@Pyiinhidid-58y14R 3 HenzbtHibzole 57
(dd, J=8.48, 2.03 Hz, 1 H) 4.05 - 4.17 (m 1 H 3.28
-3.95(m 5H 2.51 -2.87 (m 4H 1.70- 2.18 (m 4

H 1.41 - 1.65 (m 2 xarifSle AH) += 367/ 369.

Trans-2-(3-azepan-1-ylcyclobuty)-6-bromo-1,3-benzothiazole

The title compound was prepared according to the procedure described in
Example 43A, substituting hexamethyleneimine for 4-piperidinemethanol. "H NMR
(500 MHz, CDCl3) 6 ppm 7.98 (d, J=1.83 Hz, 1 H) 7.82 (d, J=8.54 Hz, 1 H) 7.56 (dd,
J=8.54, 1.83 Hz, 1 H) 3.73-3.85 (m, 1 H) 3.29 - 3.42 (m, 1 H) 2.46 - 2.62 (m, 8 H)
1.52 - 1.74 (m, 8 H). MS: (M+H)"= 365/367.

Example 71B
Trans-2-(3-azepan-1-ylcyclobutyl)-6-pyrimidin-5-yi-1,3-benzothiazole
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Exanpl e 74B
Trans-c(23)-143-(6-pyrimdin-5-yl-113-benzot hi azol - 2-y

wo d@yossobut yl i pyrrolidin-2- 5vl| nmethanol PCT/082006/036422
title conpound was prepared according to the procedure
T‘ﬁé Gile Apdhn@%\ﬁ@ fepired acbstdingitd the prbeedurediascribed in

ExampM-IiF Gmm%rz;é)tkﬁfﬂagelng&ﬁ%g)%qﬁibo?@axggwpﬁg ]l'%é fpﬁrgz ari)% gpof
ExampjagEﬂrg I-!_@M}%il@ M%z},_bétgﬂg)gaj pagp%gﬁz(s 1 H’)DQ 1 @33 A Pl§’8 11 (d,

J=7. 98319§ 1 %@’06 & H)=1%42|az ‘BH)W §6n(dd, J=B8 29, 61284 HZ 884)(3(1734: 3.95

(m, J-@aa aastzNgH)@\m% 3@% é;érfgqg 6B @, 1 18Y - 1:83'(m, 8

H). M%’Z@Fw 21'33% (2, 6-di met hyl pyridin-3-yl)-1, 3-benzot hi az

ol -2- 15vlicycl obutyl |l pyrrolidin-2-yhmet hanol
The title conpound ms&iﬁéﬂ according to the
procedure described in 1F, substituting the
BRAAYSL L ﬁam.@. AobRtyl ridings-yiof 3 aidle
epro uct o anpl e 2A for
pyri m di ne- 5- boronlc acid. 1H NWR (300 MHz, CDCI3) 5
ppm 8.02 (d, J=8.81 Hzp, e 72A7 (d, J=1.36 Hz, 1 H)
745(d 20 J=7.80 Hz; O(dd J=8.48, 1.70
A 5T1=ah‘§ 67br8ﬁ10(2~ 3-]ﬁ83r 32' butyB3l,3-bengathiazol
(The ntleH):omp@gnd vs@sg@)“epﬁ{ed‘gaq:zgor@%ggogtgg%goq%duie gﬁs?r§bed3m
Exam@m%ﬁ@s%ﬁtu(%ég(rﬂbrpﬁo% e for¥epibefairemetiahbl. 'MINMR (300 MHz,

CDCI%%Tﬂ;ﬁﬁ&? 898 (22063 Hy| DIHDET.B4i(d; J=8:68 Vi, 1) 7.58-(8d pdF &5,

3- benzot hi azol e Ex | e
1.86 Hz,4nd) 6. 5t oABATs "8) 3683 28T 4dH)1%§y13) ) dMpdi}4-P8 (M. 4
zot z Lhe+t onpound was prepared
"')23:1100%9‘§rk ‘?H? ﬁdseéwogﬁdu%é esgcrl bed i n 30Exanpl e 43A,
substltutl ng 2-nethyl pi perldine (CAS # 109-05-7) for
4- pi peridi nenet hanol. 1H NVR (300 WHz, CDCI3) 5 ppm
7.98 (d, J=1.70 Hz, 1 H 7.83 (d, J=8.81 Hz, -1 H

7.56 (dd, J=8.65, 186%me|1)23’378-390(mll—l)
2.81 - 3.11 (m 2H)Z"56‘i2_77. (m 1.38- 1.9
( Mrafs- 43vieyclohatyl ¥aypyimid | =

7The title compound was prepared according fo the procedure descrlbed in
Example 1F, substituting the product of Example 72A for the product of Example 1E.
H NMR (400 MHz, CDCl3) 8 ppm 9.24 (s, 1 H) 8.99 - 9.05 (s, 2 H) 8.12 (d, J=8.59
Hz, 1 H) 8.06 (d, J=1.23 Hz, 1 H) 7.67 (dd, J=8.59, 1.84 Hz, 1 H) 3.86 - 3.97 (m, 1H)
3.71-3.82 (m, 4 H)3.15-3.24 (m, 1 H) 2.35 - 2.67 (m, 8 H). MS: (M+H)"= 353.

Example 73
Trans-2-{3-[(2S)-2-(fluoromethyl)pyrrolidin-1 -yllcyclobutyl}-6-pyrimidin-5-yl-1,3-

benzothiazole

Example 73A
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5Tr ans- 243- ( 2- met hyl pi peri di n- 1-yncycl obut y11- 6- pyrim

di n-5-y1-1, 3- benzot hi azol e The title conpound
wowm7pssepar ed according to the procedure descrpdBEUSI006/036422

Exanpl e 1F, substituting the product of Exanple 76A '

ﬁ@éné—ﬁ&;r@ﬁ@dm&[@s)@cﬁlmlr@néﬁyl)bﬁrbhﬁn(ﬁﬂ%wﬂtﬁbutﬂpﬂﬁ)
8ppm924(s TH 8.99 -9.04 (m H)812(d
J=8.24 He, 807@%& 7.68 (dd,

iﬁéﬁﬂ%m&qﬁﬁs@e% Ak ?“g'?é’&“? %“’?éd&?‘iﬁ"bgg n

Example 88Ansul2stitiitilg 8¢t )s2-flactdmethBpy(rivtitihe{C2e&5£460748-85-0,

prepareq SBoRlinG o eppGRankR gt deseribeg) in; R, AlteBpash etalo W0,
20040%5@%0!549&{ éﬁH.@éme&a\h%t I3 NMRRBOE itk 2GBCE:) sPATLS8 (d,

rans-tert
J=1.706543- 1 BV 7 88réd, /=8 &bhizoﬂ )% 66 {Qd yJ38:§5) DBEHA, [1HeX4ldPdr4.46

(.1 §FER8 R8T ML Brchil B LtDoF by (it Hl R a1 (m.

1 H)2@§S¢2“99%ﬁ’1 Hﬂ-lﬁmmﬂé% 434 8Dyt 5@9m 1H)1.70 - 1.97 (m, 2
hexahydro- pyrrol o 3, rriol e-1-car boxylic acid
H) 1 5®er’lt5£1€m12 té\ﬂs(b\ﬂﬂthéﬁg 948tbrding to the procedure
that described in: Q Li et al., .1. Med. Chem;
39(16), 3070-3088, 1996) for 4- pi peri di nemet hanol . 1H

NVR (300 MHz, CDCl 3) %ml@%(d J=1.70 Hz, 1 H)

7.82 (d, J=8,81 Hz H) (dd, 25 J=8, 82, 203Hz
Trggstg-{g_t[@g)-2-ﬁ1ug@mg§hybpwohdlmﬂ-\zﬂcz«cl@butvla\-va

2H 3.11 - 3.29 (m. 1%}.‘_2@1&;%9;&3 07 (m 1 H) 2 79
-2.94 (m 1 H 2.31-2. 1.90 -2.11 (m 1H
Thelitle dorBpogmg whid)prépded(ascotdipng td/Bhe pideditire dgRrib@d. in

Examls JFasabeidhtion the et of BYRmRIedT 36 forthe pradust of Svample 1E.

'H NME G0 Mz, CRCRLS Bpm2 24 5 L H) 9,023, 21 842.0) 58,48 iz, 1 1)
5.06 (Rl 20 Biz, Tike) T BVI(dd,anﬁw&rrtﬂ(D/&iz AridpaI0Bt £A604rTiirig) 562 -

403 (g HrdBci-1 @‘3 o721 R taneSimel khies-2.74

572519 (7708 ot g 19 e

Hz
369. 1I—|) 767(dd J842 1.87 Hz, 1 H 4.15 - 4.30 (m 1
H 3.91 - 406 (m 2 H 3.43 (m 3 H) 3.12 -3.26 (m 1
H 2.79 -2.92 (m 1 H) 2.66 - 2.76 (m 1 5H 2.49 -
262(m4H)231-. |9174H)190 208(m1H)
1.67- 1.83(m 1 H 1 9 H). ( MH) +
Traygs{(2S)-1-[3- (6 pyrimidin- 5—vl 1 3- benzothlazol 2-vl)|;:_\1dahuwm7wmlldm—2-

Trans- 2- ( 3- hexahydropyr[}g! %ﬁgnil' bl pyrrol - 5(1H) vl cycl o

butvl)-6-pyrimdin-5-y benzot hi azol e

The title conmpound was prepared according to the
procedure described in_Exanpl e 38C, substituting the
product of Exanpl e 77B_KQME 48y oduct Exanple 38B. 1H

('ﬂ@é tltﬂeaom&ouad (S)\’zhd-tzr,epéréfb aﬁ:cﬂdmgcto abe ()mce:dure d@sﬁ'ﬁ)ed in
Example 43A, substituting S(+)-2-hydroxymethylpyrrolidine for 4-piperidinemethanol.
'H NMR (300 MHz, CDCl3) & ppm 7.99 (d, J=2.03 Hz, 1 H) 7.82 (d, J=8.48 Hz, 1 H)
7.57 (dd, J=8.48, 2.03 Hz, 1 H) 4.05 - 4.17 (m, 1 H) 3.28 - 3.95 (m, 5 H) 2.51 - 2.87
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153.81 (m | H 3.14 -3.27 (m 2 H 3.02 - 3.15 (m 1
H 2.757 2.96 (m 3 H 2.45 - 2.68(m 6 H) 1.96 - 2.13
w@ mo7/a3dely4 1. 67- 1.82 (m 1 H). M. (M+H) += 378pPCEHESIUD/E36422

78

(m, 4 Hyriane - 243 (m; 4 H)or.4pi-feds (thn2 H)y MS b} v13678369.r i ni d
in-5-yl1-1, 3-benzot hi azol e 20Exaple 78A
Trans- 6- bromo- 2- 1. 3- (4-f | uor opi peri di n-1-v1)cycl obutvl
1-1, 3-benzot hiazole EyampleF¥@ title conpound was

preioared accordi ng to‘[‘)fTe—%T‘O'C'E'dure described in

TraBs: 1 ritmidin 54yl h §-benzothiazgh lotaityl|pyrrolidin-2-
hydrochl oride (available from ABCR) for
4- pi peri di nenet hanol . MOO MHz, CDCI3) 5 ppnn
Th@&ltlé%ﬁﬁb&l%’é@ gr%pé?'bd %%Zo%d b thé-;?ro&édth'l% délsd'n)ed in
Example ﬂ-rf s.ltmm(tmg thepn)roglugigofimn;plm?% iQ)" tl1e gzoc(uqt oﬁ,Ep@mple 1E.

H v G Mz e B b el & DAY PR s, iR T (B Es e 1 1)

8.07 (U2 93z 11 Br lrese pddhi Bl & 1. AP HRe 1tH 3. 89<:Qﬂ@4>%d1\m33 55 -
pr epar ed 'according to the rocedure describ

3.74 (rEx%t Be26LF3.49ulpat 1 HIE2.6)- 2% (pn.cbitig 2.4 - Eﬁ@rﬁﬂné 3 A.72-2.08

RS LS ' B 05
8.06 (d, 3170HZ 1H) 7.67 (dd, J=8.48, 1.70

Hz,1H)465 ~4.80 (m_ H)| 89 (m 1 H 3.20 (m
.1H)236263(m8H) 4 H). VB (M= 369,

et hoxvpyr| e dyig@ oduityl mﬁrolldbezg@h’mtlaame - The_
bR RO AES PRI SeotTinG a1 pReeRislistcTbe
Examp@@??é@os?ﬁﬁﬁ é%dﬂb@%ﬁarﬁﬁle@@(‘ﬂr@hé%mﬁlﬁi of Example 1E

rtutin - met hoxypyri m di ne-5-boronic acid
and su,bgztmuhng*thepsaobmt ohExampilel2A for pyivridirsn6- bammccamn 33H NMR

(300 MIER k) 8 B 0p @ Itact H2al Wl 74 T o6l ey 1 397145 (@,
J=7.80(M%, 11H>) 7440321({.%~83¢§ 137@P|z§ '1“H)17 o (8; .?57 so Rz, 31H)1) 8. 8@?- 4.00
(m; 1 k&)@ﬁw &.89(m, 2%4)332 347(m 1 H)2gg 3.17 (m, 1I_I-II))263 2.80 (m,
3 H) 2.59 (s, 3 H) 2.50 (s, 3 H) 1.70 - 2.08 (m, 5 H) 1.46-1.65 (m, 2 H). MS: (M+H)"=
394,

Example 76
Trans-2-[3-(2-methylpiperidin-1-vl)cyclobutyil-6-pyrimidin-5-yI-1,3-benzothiazole

Example 76A
Trans-6-bromo-2-[3-(2-methylpiperidin-1-yl)cyclobutyl]-1,3-benzothiazole

The title compound was prepared according to the procedure described in
Example 43A, substituting 2-methylpiperidine (CAS # 109-05-7) for 4-
piperidinemethanol. 'H NMR (300 MHz, CDCl3) 6 ppm 7.98 (d, J=1.70 Hz, 1 H) 7.83
(d, J=8.81 Hz, 1 H) 7.56 (dd, J=8.65, 1.86 Hz, 1 H) 3.78 - 3.90 (m, 1 H) 2.81 - 3.11
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15Trans- 6- (2, 6-di met hvl pvri di n-3-v1)-2-13-(4-fl uoropip
eridi n-1-yncycl obutvl1l-1, 3- benzothi azol e The
wao pdore3soanpound was prepared according to the PIDUSIIUG/E36422
descri bed in Exanple 1F, substituting the product of
(m, 2 HpZadtpt 2. 8@ foH) 128 pﬂxﬂﬁﬁj@n SH) B2, 8 HE, M@ @M+H) =
365/362ubst ituting the product of Exanple 2A for
yrim di ne-5-boronic acid. 1H NVR 20 (300 WHz, CDCl 3)

8 ppm 8.02 (d, J=8.48 Hz, 1 H 7.77 (d, J=1.70 Hz, 1
H)7.46(d,J780Hz 1 H 7.40 (dd, J=8.48, 1.70 Hz,
1 H 7.07 (d, 3780@@’1@@1)7_6@65 480(m1|—|)389

“EEEXIHGwom;ﬁJlmd'KN@@ ﬁrep(a’BB)I al;cdrdiihq ﬁrﬂh\erprﬁtéiﬂureﬁ:}esbﬂibed in

enzot hi azol - 2- vQcycl obut yl ] pi peri di n- 3- ol anpl e
Exampgal;]f substltutlng the product of Example 76A for the product of Example 1E.

W NS S B e s T AEBE - BA B PAHE Db 0
Hz, 1 Hg'rﬁJOF)(d Jgg/erfm-lil, rl€H)6|7 Bﬁr(ddlh ‘¢=&39,d? 683—12’[91 H§)3SZB nmgloe()n 1 H)
3.51- H5GATE LRGP - 200 do BT IS B pATSL B0 S A ( Bt 3
H). MSW(%*Q-M@Q%SWDI e), SOdI um carbonate (1 M sol ution,

0. :

53 mmole) and 2 m of ethanol/di oxane (1 1)
were m xed under N2 in a capped, sealed vial. The vial

was seal ed heated in tge n Erzzgve for 10 m nutes at
140 C using a comrerci a ve heating apparatus
Trans-2-@-héehyERp1Erolé[8 af-Blpyrrol5€1 M AV hutil)26-BYSms-5-yi-1,3-

quenched w wat er and extracted w

di chl or onet hane (4x5nmRenzatazealgrbi ned organi c | ayers

were washed with brine, dried over sodium sulfate,

filtered, and concentrated under reduced pressure to

gi ve the crude productExmnp‘lbﬂms purified by col um

chr omat ogr aphy (10% net hanal 1 n dichl orornet hane) to
Trans- utyh543 ﬁ‘b/@_;b,@mthmzohz-vlbcg@@ggﬂ],h@w vq:_lmnvrrolo[3 4-

(300 MHz, CDCI3) %(28)-ESrbokate 9- 03 (s, 2H),

8.14 (d, J=8.48 X .70 Hz, 1H), 7.67

Tad, tltléqﬁm#ﬂ)unﬂ Was blzepal'ébi acéomg tq thlal-ﬂ)rocédta@(desctlﬁ)ad in

Examp?q\ﬁ rsnugegﬁuu@zfaé% I_Ig/rroﬁ)[:'a1 4- b]pyrrole 11 x"_;%rboxyhc acid tert-
butyl egfe?rcﬁrg&t%@q éé@orafﬁg%rthmg%&boﬁnﬁ tnal, d%seﬁsé@wcgzglet%1 VB

eri etitle conpoun
Med. cmamaaem Gs)ca@msagsx PG dop4-miperidirerdethanobe tH |NMR (300

i RSt R AR BV 7o o

J=8. 8242R333f-1%' H) AR h@@i‘% ) I\I-/FBIZ‘@J@E' hLU?)C?H @%@M@gﬁ%)@h -

e 1D 1H NWR é
3.29 (m1)191)21955302(|m '8H1219j 2 BAYnq, Hzl)zxaww(mf( ) 1.90H)2.11

(m, 1H§18€§5(ﬂ]861ﬁj Bickeels il ARHHA 88, 520 s (m

.60-1.07 (m 4 H. M5 (MH) = 367. Exanple 82
Trans N-ethyl N-propvl - N-F3- (6- Eyrlmdm 5-v1-1, 3-benz

ot hi azol - 2-v1) cycl obut he title conpound was
prepar g, RGEANSINS- 536 NHREREEIN] 3-B8S5ihiasd-50

vi)cyclobutyllhexahydropyrrolo[3.4-bjpyrrole-1(2H)-carboxylate

The title compound was prepared according to the procedure described in
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25Exanpl e 43A, substituting N-ethyl-N-propylam ne for

4- pi peri di nenmet hanol and substituting Exanple 81A for
wdexampsse74D. 1H NVR (300 MHz, CDCI 3) 8 ppm 9. 2RC1/8$2086/036422

H 9.07 (s, 2 H 8.12 (d, J=9.0 Hz, 1 H 8.11 (s, 1 H)

ExampVe 18, él@bstdﬁt‘ﬂ\goth roéuéﬂ)of‘Ean;ﬁl@WﬂA fd tide Bﬁ)c(m oﬂ-E?&mple 1E.
m m
"H NMlﬁ)(so_ogmHg;gB@@ ) o, 9(23 (S 1H)1) o (sg 8.414d3J=848 Hz, 1 H)

8.06 (d;g?'gg,g%ﬁ%ﬁ%j%gg LU A8PHE, 119 AR5 N RE (21 3 61 -

4.06 (anzaP|§3]4$§3 63 B@2 bem(mlamlzmy,@)gz:uﬁlqum;ds Qlﬁi(m 1
mne 5The title con}goun was prepared accor

H)24Qo2tﬁ2e("ibr‘blf|é8&1e A4Sdm.pktd) i PUex 481 (1. 4131) 1.67 - 183 (m 1H)
" for 4- di thanol . 1H
144 - ﬁk‘ﬁb&?ﬁws‘j&%&oﬁ@ﬁfm %8 pom 708 (4. 3550 Mo,

7.83 (d, J=8.82 Hz, 1 H), 7.56 (dd, J=8.65, 1.86
Hle),374 3. 87 1 H, 3.53 - 3.70 (m 1 H),
2.45 282(m6H)1£@ﬂ<1%§LLCH)7 1.00- 1.17 (m 6 H).

Trané MEnex 1-1,3-
rans- y —PVFi M 01 N-5-yl - benzZot Nl azol - 2-y
-cvcl obutyl | - ami ne Tlm;fltzﬂi]l;ﬂgtgrmound was prepar ed

iﬁsi#"%'ﬁs:?véﬁr‘é?mﬁpﬁ‘”d 42554 B BB Gothipe n
Exampbé"%(l)%%lé@ﬁ%%@hgﬁ%@k&ﬂp@X@hﬂ?@%m&&E)@%pl@ 38B.

'H NM;)(G@O(MHZ OBEIHS, pam&N23its, NHHP, 01(3(882 HBE3.91 (dnmy= &BlP_rI)DHZ 1H)

8.05 (dy 276 éf?gf)”?‘ 66 (dd, J(—é&% 2636, (‘M%@ 405,08, 5'H) 3.55 -

3.81 (anﬁH‘-) SDI4ET-B 4?11(23!-!0% -oet taq>5y(nﬁ>y'r HI)12d751 5%1()11 *I?PI Ot4H -
obutyl | -am n The title ,COo ound

2.68 (m\,a@fﬁr'] @BOT AP % oh&?e(”ﬂ»rbb'édm% (WY T8d8- i n
Exanpl e 8_1A substi t ut F%gliﬁgqgl e 83A for Exanple 1D,

and substituting 2- ne m di ne-5-boronic acid
Trahe2-Rytd-iastoppedidinet gt gclabityi]-6kblyMividi{-502- 1\iben26thiazole

CHLOROFORMD) d ppm 8.77 (s, 2 H), 8.07 (d, J=8.29 Hz,

1 H, 7.98 (d, J=1.84 Hz, 1 H), 7.60 (dd, J=8.44, 1.69

Hz, 1 H), 4.09 (s, 3 Hey31d9sa 3-91 (m 1 H), 3.55 -

3.67(m 1 H, 2.53 -2 H 1.06 (t, J=6.90 Hz,
@s 6%0%&%6@@@@' i 1eviRyclobutyl]-1,3- benzothlazole

% eigglgpgtg'tfnc£}'2vpg/b ,pté%]ﬁ?@;\p/dgc {ng g@lﬁi%pl)ocegur R4 T
Example 43A, substituting 4-fluoropiperidine hydrochloride (available from ABCR) for
4-piperidinemethanol. 'H NMR (300 MHz, CDCls)  ppm 7.98 (d, J=2.03 Hz, 1 H)
7.83 (d, J=8.48 Hz, 1 H) 7.56 (dd, J=8.48, 2.03 Hz, 1 H) 4.73 (m, 1H), 3.83(m, 1 H)
3.20 (m, 1 H) 2.38-2.60 (m, 6 H) 1.92 (m, 4 H) 1.59 (m, 2 H). MS: (M+H)"= 369/371.

Example 78B
Trans-2-[3-(4-fluoropiperidin-1-yhcyclobutyl]-6-pyrimidin-5-yI-1.3-benzothiazole

The title compound was prepared according to the procedure described in
Example 1F, substituting the product of Example 78A for the product of Example 1E.
'H NMR (300 MHz, CDCl3) 5 ppm 9.24 (s, 1 H) 9.00 (s, 2 H) 8.11 (d, J=8.48 Hz, 1 H)
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Exanpl e 85A
Trans- 13- (6- Brono- benzot hi azol- 2-y1)-cycl obutyl | - met hy
wo 207088ph4+ am ne  The title conmpound was preparpedr/us2006/036422
according to the procedure described in Exanpl e 43A
8.06 (dsUbsI7i0t e hé) I @Té(ddll.}-—ﬂ-lkﬁ dp¥0 b, neHY D65 - 4.80 (m, 1 H) 3.89 (m,

I D e

, 7.55 (dd, J=8.75, 1.99 Hz, 1 H), 374-383(m1
H. 3.15 - 3.27 (m 1 H), 2.56 (t, J=7.06 Hz, 4 H),
2.20 -2.28 (m 2 H, 2Exemple 78 H), 146-156(m2

ﬂé&%ﬁ-@g—z&_@g’mprpen& n-mlﬁcvclo@utvli\/g (2( ﬁ?oxvpvrrm in- -vlrlq) 3-

Trans- { 346- ( 2- Met hoxy HenebiHiglidle 5- Y1) - benzot hi azol - 2-y

| I -cyclobutyl|-nmethyl-ProPVI- am ne The title conpound

was tilpqgeanreunt war dreRpred acrerding tether @0@@%@ ¢rgeripad in
Examp 1P SRR IngiRSbbt of LR IR for diC oy BT ERafhole 12,
and substitdtihg 2-metharyplyrigridind-Griosronicaadid .forlm'rWBrr(emiboMrdﬁc acid.

. CH OROFORM ng 8 ppnn. 8.77 (s, 2 H. 8,07 (d, J=8.59
NMR (300 Ry OGBS pim B6 s 2] 807140, 1786 g 15 296,
J= 170%1—@41 H%gé&h'%d ﬁ?oﬁ (1550 EI;H)I 4 %?? (i, rﬁDQr éé;rszftsr-ﬁ)azggém 1
H)32$(rm 21HY)2.62 (A e(rsr) 235H)m, 2H)4B93 (th, BH), nMS2 (MeH)'= 8992
(t, J=7.36 Hz, 3 H). M5 (MeH)+= 369. Exanple 86
Trans-{346- (2, 6- D nmet hyl - pyri di n-3-y1l) - benzot hi azol - 2-

yl I -cycl obutyl|-nmettw g5 gopam ne 25The title

conpound was prepared accor to the procedure
Tradps-6r(2@8-dimathvkamdire 38 : E

Exanpl e 1D, and substrlt ut | BE r]e product of Exan'pl e 2A

for pyrimdine-5-boro H NVR (500 MHz,
b%@%&)n@m@l%r@p?@d(&ccﬂmﬁg théZprobetﬁrre &eg&rb@d in

22 Hz
Exampjes F2aubgtitginghe product qf lerample Zﬁzﬂyfcgghﬂpro@qq)of E;ag;ple 1E,

and su})ﬁﬁ@na)’th& Praduddlor gaﬁ%re éAif‘gJ r b {3-5 -tpr gﬁrc afy 1 NMR

(300 rvﬁﬂ*)w@rﬁ% (Fp?n 304 (B J28*298 HZ 1251)(7577 Ei:H)J 117(58|z- 11—1)6;846 (d,
94 J( H)7 66.

J= 780Hz 1 H) 7.40 (dd, 848 170Hz 1 'H)7.07(d,J 780Hz 1 H)4.65 - 4.80

(m, 1 H) 3.89 (m, 1 H) 3.21 (m, 1 H) 2.36 - 2.63 (m, 8 H) 2.59 (s, 3 H) 2.50 (s, 3H)

1.86 - 2.05 (m, 4 H). MS: (M+H)"= 396.

Example 81
Trans- (3R)-1-[3-(6-pyrimidin-5-yI-1,3-benzothiazol-2-vl)cyclobutylipiperidin-3-ol

Example 81A
Cis-3-(6-pyrimidin-5-yl-1,3-benzothiazol-2-yl)cyclobutanol

The product of Example 1D (100 mg, 0.35 mmole), pyrimidine-5-boronic acid
(65 mg, 0.53 mmole), dichlorobis(iriphenylphosphine)palladium(ll) (14.8 mg, 0.0021
mmole), 2-(dicyclohexyl-phosphino)biphenyl (7.4 mg, 0.021 mmole), sodium
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Exanpl e 87 Trans-Methyl-1.346-(1
-met hyl - 1H pyrazol - 4-y1l) - benzot h
w0 20038741 | - cycl obutyl | - propyl - am ne 5The tP¢1/852006/036422
conmpound was prepared according to the procedure
carbonﬂ%S(?lf Mbﬁﬂutfdh B3PI £0 SBAmnld)sindt 2/l e efhaaradidio@né (fl or)

| e 1D, and substltutln

were rmxemaunq@.r Mz fry2 4:aap§df$eaé¢m ?’t‘fﬂy The viabwas sRalsdrhaaied i the
mlcrom@?ﬁ‘érinl: Ig(ly ﬁgﬁ@ﬂe% A @Bglgg di%@%?fia W@Hb@rhkaﬁﬁé

oroni ¢ aci
apparafird QROHRENDYs Erpaiory Thé redctiarrtidiare-was fuehched Sdth(wiater

and ex%‘%@%?\ﬁigﬁ ’dij;}lnga}_rlé@ezﬁasgq zﬁ@rﬁl& Hbrtbe 07031? gﬂ?ga ’gr&%n ié)qay’/_%’s were

washeél)vﬁ@izlgﬁéﬂle H 51@4)%10\%% 2Bdtund sﬂ@at@”ﬁltéreb%an@ céﬁcer&ra?tﬁd (L!ﬁk:leﬂ

reduceﬁ pn)assmega dite thB:GruQe pmduci wh)lch (Masm)urélesztw CQBEmarrpI e
chroma@g@fw.qe(ﬁm%@q%ﬂ? slishiorpmeghans)ite give 82-4-9)B486 yield)
of title gg@bauna: YAINRIRC{30UMZ, coen ) wppetd12ss, 13D BEa, 2H), 8.14
(d, J=8T48& hiz; IH{),(SSOMGIBﬂ%ht'o’oﬂdmﬂﬁ)h?@ZdeQJy&ﬂBC?&%Hm 1), 4e40 (m,

1.3 SRR, 2,9 o 205 AN GBS 3= 200

Exanpl e 43A, subst ituting 2-(ethyl am no)ethanol for

4- pi peri di nenmet hanol . 1H NI\/R§4OO MHz, CHLOROFORM D) 6

ppm798(d 3215 HzExample 81B 83 (d, J=8.59 Hz, 1
) 3 ; 1A ‘ 380

Z’ h@&ltle ébrﬁ;aomrm was hj)repéreﬂaac(cbrdldg:’io fie ;H:aceﬂuf@ descrlbed in

Examnig 45)61, gu@gtgutmg (R)-3-hydroxypiperidine hydrochloride (CAS #198976-43-

) for {-E)gié?ll“d%iz&%t]héhbi %h%é.u&é’tlt %E%dmﬁbé’ 81A %rrE)'éaMMe ’H§ n ZIC-ltNMR

cyc ut Vil am no) - et hanol

(300 MHiz I@chmﬁmpmd Ve (priedp8 dd (acz bt) tﬂ 12 (d,0)=%he Ha, ddvébl&ﬂ@ (s, 1
H) 7.7 S anet L0 15, T Siens 1 0 A 80, 1 by 3 (FATR) §.68°(m 21 s.50
P 4 =
(. 2 R P T 0B A0 B €70 M iy = 367,
pyri m di ne-5-boronic acid. 1H NWR (400 VHz,
CHLOROFORM D) 8 8.7 8.07 (d, J=8.29 Hz,
1 H), 7.98 (é 12053 Mﬁl@% 60 (dd( J=8.29, 1.84

(’lfhe ﬂle—pqmmooad (Atas grepa@ﬂ aqzcord;ngq)to tm;prcg:egmpescrg}%i in
Example 43A, substituting N-ethyl-N-propylamine for 4-piperidinemethanol and
substituting Example 81A for Example 1D. 'H NMR (300 MHz, CDCl3) & ppm 9.27

(s, 1H)9.07 (s, 2 H) 8.12 (d, J=9.0 Hz, 1 H) 8.11 (s, 1 H) 7.71 (d, J=9.0 Hz, 1 H)

4.14 (m, 1 H) 4.00 (m, 1 H) 3.22 (m, 1H) 3.10 (m, 2H) 2.90-2.73 (m, 4H) 1.77 (m, 2
H) 1.36 (t, 3H) 1.04 (1, 3 H). MS: (M+H)*= 353,

Example 83
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Exanpl e 89
Trans-24(3-1-6-(2, 6-D nmet hyl - pvridi n-3-vl)-benzothi azo

wo 200704sb7cycl obut v1} - et hvl - am no) - et hanol  10AdEUSI004/€36422
conmpound was prepared according to the procedure
dpsesibiethyi-[B-B-pynhidif-HiyI-sersthibzdli gl oyaibuey B&hirfeor
Exanpl e 1D, and substituti ng the product of Exanple 2A
for pyrimdine-5-boronic acid. 1H NVR (500 MHz,
CHLOROFORM D) 8 ppm 8. rﬁle .54 Hz, 1 H), 7.77 (d,
J=1.22 Hz, 1 H), 7.46 Hle),741(dd
J= 8T2dns—13-56—81‘zmolbéhzotmaﬁﬁl Zd'l) celobdyl-dietlyl4dming. 78

:I'@_eggle(qﬂmépr%d’z w'ég pgepargd%c?wngt?q_sh’e @oggggr‘ezr_ggspr@ﬁp in
Example BBA, 3ubstitltfng dicthylarinDior 3f(g)pEiger"iﬂineﬁlcn-:—;’:l‘f‘za\r{dl.’ 1H TR 7300
Hz, 3 H. Ms (MH'+= 382. 2 anpl e 90
MHz, GHPORORORMDY -Svapra-7( 38 (o, rd=@.03 Ha; 1-H), dédhid, Jefd2obat ¥ H),

7.56 (o BB o B Ry b T STt~ 380 1 4y} G o 30D b 2:45 - 282

(m, 6|-§)51T B8 (AT, 244F1.00f- EX2TRI, %Hﬁé%@@*%ﬂ/&% 14 mol e) was
i ssol'ved in 4 m of THF and codled to 0 C. BH3THF (1M
in THF, 5.35 m, 5.35 nmole) was added to it and the

m xture was al l ovved t%%&hﬂ%@rgeoomtenperature and
stirred for 2 hours. was cooled to 0 C,
3PPANS20R tHyVE-[ B (Bdpyriftidin By NesAZ ofsib 2ols29 N &8I obeitw]-achites
dropw se. The m xture was slowy warned to room

tTéwdélea@qm@o%wgslwm@reé@qcerdlag kpthesproprdura desaribed in
d
SamBR A SUEH i SoaToreathRel o7 AR (408 v
CHLOW@HMADD B ppnalDL2B (3, LY, otE1 @@ I’Eb) 182 (dllrJ=®d293H2r 1 H) 8.06
diumsulfate, filtered and concentrated to the cru

(d, J= b%dﬂkﬂ H), \ig§ L tstsis 5867 Ard4rHeg 5700 8/8936392 (hitcH); \/%55 Z3.68
a)
(m, 1 lﬁf%“ﬁ)sgn@ ane§q prg&%edotsﬁ%n?wl e ccgmgund%g'

(268.9ng, 42.19%. 1H NVR (300 Mz, CDCIS) 7.98 (d,

J=2.0 Hz, 1 H 7.83 (d, J=8.8 Hz, 1 H) 7.56 (dd,

J=8.7, 1.9 Hz, 1 H 3.79 (m 2 H 3.66 (m 1 H 2.55 -
2.70 (m. 3 H) 2.42 (m Biipieedd (m 1H). M (MrH) +=
298/ 300. 5’?Exan'pl O‘B—Bp"B—rormZ(B pw ol id

) i p othis |-2-vl1-cvclobutvl} amine

The title compound was prepared according to the procedure described in
Example 81A, substituting Example 83A for Example 1D, and substituting 2-
methoxypyrimidine-5-boronic acid for pyrimidine-5-boronic acid. 1TH NMR (400 MHz,
CHLOROFORM-D) d ppm 8.77 (s, 2 H), 8.07 (d, J=8.29 Hz, 1 H), 7.98 (d, J=1.84
Hz, 1 H), 7.60 (dd, J=8.44, 1.69 Hz, 1 H), 4.09 (s, 3 H), 3.79 - 3.91 (m, 1 H), 3.55 -
3.67 (m, 1 H), 2.53 - 2.80 (m, 8 H) 1.06 (t, J=6.90 Hz, 6 H). MS: (M+H)"= 369.

Example 85
Trans-{3-[6-(2-Methoxy-pyrimidin-5-yl)-benzothiazol-2-yll-cyclobutyl}-methyl-propyl-

amine
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The title conpound was prepared according to the

procedure described in 10Exanpl e 43A, except for
wGeubsosdo | ng pyrrolidine for 4-piperidi nemet hednusmneose422

substituti ng Exanpl e 90A for Exanple 1D. 1H NWR (300

Mz, CDCI3) 5 ppm 7. 9% Xdmplde503 Hz, 1 H) 782(d
J848HzBlH) 756th(—o|_d_%_——, 8 48, 2.0t 1H)l 81 -

3‘8%%""% inpSinPwhb préfRirelMedbiding 1t r?ésérocééw@(@ég?:'ri%ed in
Examrﬁe %N Erublstltuﬁng/ N-rRe$i-plapripytiming-for A”qiubwdm@mleﬂ'kamby MH
tit
NMR (58 bt BE SRQERRM- 9>mrpr7o§é@rlr SRTROUY Y855 (4 1=8.90

e, 1 TR B D7 i Lot S e egprodyes 2 . 1

2.56 (t357. Ot:mzrpm 120 23 18(ms; :5+-()2216(s 3 H), 1.46 - 1.56 (m, 2 H), 0.91

R R LI

2- Am no- 4-chl or o- benzenethiol 30The title conpound
was prepared according to the procedure described in
Exanpl e 1A, substituting 5-chl oro-2-benzot hi azol i none
for 6-bronp-2- benzothiaz llie . 1H NWMR (300 MHz,
CHLOROFORM D) 8 ppm 7. .48 WO

Trans2@3f_6‘/ @%Wéma9\65-Qlﬁﬁﬂéiﬁo|tliiazdlbﬁ-vﬂﬁ>vabb(lﬂll} ﬂxeﬂ'x\ﬂl@ropvl-
TH. 6.56 (dd, J=8.31, 2.20 Fz, 1M). 4.43 (br,

2H) MS: (M+H) += 160, (Mﬂﬂ)_ﬂﬁ 316 (d| mrer) . Exanpl e

AE° e pomaony WepRIPRRISISEPIIIR R e RissHie e ioed
Examplé 814, BUbstiiOtmg) ERde@SﬁAéplaEEakn@tH:ﬂ)IDdan@ stibstitbéing 2-
metho Q?ﬁ%% ne ﬁ)%g?(&%lg)%gldl f?qr Exﬁégg%%%csé&éu I rr‘\ﬂw?zl(ﬁoo MHz,
CHLOROFORM-D) § ppm 8.77 (s, 2 H), 8.07 (d, J=8.59 Hz, 1 H), 7.98 (d, J=1.84 Hz,
1 H), 7.60 (dd, J=8.29, 1.84 Hz, 1 H), 4.08 (s, 3 H), 3.80 - 3.90 (m, 1 H), 3.22 - 3.32
(m, 1 H), 2.57 - 2.66 (m, 4 H), 2.24 - 2.32 (m, 2 H), 2.19 (s, 3 H), 1.48 - 1.59 (m, 2
H), 0.92 (t, J=7.36 Hz, 3 H). MS: (M+H)*= 369.

Example 86
Trans-{3-[6-(2,6-Dimethyl-pyridin-3-yl)-benzothiazol-2-yll-cyclobutyl}-methyl-propyl-

amine

The title compound was prepared according to the procedure described in
Example 81A, substituting Example 85A for Example 1D, and substituting the
product of Example 2A for pyrimidine-5-boronic acid. 1H NMR (500 MHz,
CHLOROFORM-D) & ppm 8.02 (d, J=8.54 Hz, 1 H), 7.77 (d, J=1.22 Hz, 1 H), 7.46
(d, J=7.93 Hz, 1 H), 7.40 (dd, J=8.24, 1.83 Hz, 1 H), 7.07 (d, J=7.63 Hz, 1 H), 3.82 -
3.91 (m, 1 H), 3.27 - 3.41 (m, 1 H), 2.68 - 2.77 (m, 2 H), 2.61 - 2.67 (m, 2 H), 2.59 (s,
3 H), 2.50 (s, 3 H), 2.31 -2.39 (m, 2 H), 2.25 (s, 3H), 1.53 - 1.63 (m, 2 H), 0.94 (,
J=7.32 Hz, 3 H). (M+H)"= 366. :
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CHLOROFORM D) 8 ppm 7.96 (d, J=2.18 Hz, 1H), 7.75 (d,
J=8.42 Hz, 1H), 7.33 (dd, J=8.58, 2.03 Hz, 1H), 4.88 -
wa2®3/08s074 1H), 4.76 -4.82 (m 1H), 3.90 -4. 00 Bam/US2006/036422
101H), 3.14 - 3.30 (m 2H), 2.90 - 3.12 (m 2H).
(MrHr = 236. Exanpl e 91C
345- Chl or o- benzot hi azol 2- s6ycl obutanone The title
corrpound was prepared géégﬁ)éé-ﬁz to the procedure
Transddethv ) ; ' :
(46% yi eI d). HL ORX Y, pp .
J=1.87 Hz, 777%,_J842I—|z 1E1), 7.37

gﬂegn% Somipu ﬁq@éﬁp%e;pa}ggacwnq; o i $rBoehtde adschfle in

Exampl@&rl A; SulfSitutme Exalmpie 85AifarzbkaphDt Dyahd bubstitaiingrhe

t-metrylitd@i 4 S et Zgoxahgian- G gt eaearelb (esiiable from
Boron ﬂdl'é’(ﬁrlﬁ’ﬁ)‘?«gluﬁ)f/rrr\ﬁ%é@%rbrﬂcta*&ﬁj WWNW?@OWW?%HLOROFORM-

purification. Tra ns-5
)6ppmr7oQQ(k;B \,(=35®szl1 hb)yﬂrgﬂ (d d=1.23 Hz, 1 H), 7.80 (s, 1 H), 7.65 (s, 1

H). 7 5B o rotad S il b 50208 Eéﬁé 8 g9 188 (Bt ddih .26 - 3.42
(m, 1 20356 bzcrhs/;@q Errargpé 811b 4ﬁ§rﬁ 'HBUQ'%@(@ %g)r)f jr531D£6&|;(|m 2

H), 09£r43,,J‘7 36 Hezd 3 H):-g\Vis *Hz341J,H) 7.33 (dd, J=8.54, 2.14
Hz, 1H), 30 3.78 - 3.88 (m 1H), 2.44 - 2.58 (m 2H),
1.67- 116 (m 1H), 3.44- 3.56 (m 1H), 2.25 - 2.37 (m
1H), 1.43 - 1.54 (m 1H), 3.01 - 3.11 (m 1H), 2.62-
2.81 (m 3H), 1.91 -2.01 (m 1H), 1.78- 1.88 (m 1H),
1.13 (d, J=5.80 Hz, 3 ExampleB+= 307.

Trans-2-(Ethyl-{3-[6-(2-methoxy-pyrimidin-5-yl)}-benzothiazol-2-vl]-cyclobutyi}-
amino)-ethanol

Example 88A
Trans-2-{[3-(6-Bromo-benzothiazol-2-yl)-cyclobutyl]-ethyl-aminol-ethanol

The title compound was prepared according to the procedure described in
Example 43A, substituting 2-(ethylamino)ethanol for 4-piperidinemethanol. 1H NMR
(400 MHz, CHLOROFORM-D) & ppm 7.98 (d, J=2.15 Hz, 1 H), 7.83 (d, J=8.59 Hz, 1
H), 7.56 (dd, J=8.75, 1.99 Hz, 1 H), 3.72 - 3.80 (m, 1 H), 3.62 - 3.71 (m, 1 H), 3.58 (t,
J=5.37 Hz, 2 H), 2.53 - 2.68 (m, 8 H), 1.03 (t, J=7.06 Hz, 3 H). (M+H)*= 355/357.

Example 88B
Trans-2-(Ethyl-{3-[6-(2-methoxy-pyrimidin-5-yl)-benzothiazol-2-yll-cyclobutyl}-
amino)-ethanol

The title compound was prepared according to the procedure described in

Example 81A, substituting Example 88A for Example 1D, and substituting 2-
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-123- Exanpl e

91F
wde@ne3ge7{ 2, 6- Di net hyl - pvri di n-3-y1) - 243- ( 2- NneRdWUSIIY6/036422
ol idin-1-y1)-cyclobutvll- 5benzothiazole In a4

methom\’hﬁdimeiél@oﬂfr%i Heid fof pﬁmﬂm@saﬁoﬁ%m 1HDNMR (400 MHz,

pot assi um fl uor

CHLOROFIMHENG phmiB iblse e Sl ial, DaRiziiiza! Bing SBodod 553 Hz,

0, B 8, P IS0, A ST (3, 985 o7

(m, 1 28, @ﬂﬁeﬁ:zi 8D IrpvedHI2 8 0Rame(nk,18 1)1 05der)=r0pd Hzpget). MS:
at nosphere. Tri-t-butyl phosphine (10 wt % in hexane, 45
(M+H)# 38@ 0147 mmol e) was added | ast and the vial was '
seal ed and heated at 85 C overnight then 95 C for 7h.
TLC (TLC condi tions: 1% anmoni um hydroxide and 10 %

met hanol in dichl oronetthxanpledOsilica gel ) showed a

%er Lé;w h—Fg@é@r %ﬁl;ﬁf;@o I-amino)-

times with 15d| chl or omsb A 8| The conbi ned organic )
| ayers were washed with brine, dried over sodium
Sirlef titteecorhpotred @ehs preparsdracsording 4ol ther procedute dpsaihestin

Examaﬁﬁﬁ Ar | ﬁbﬁ\%? %g( %%@nﬂ% %g@mhégﬁﬁﬁ%)m( %Wsﬁgsﬁ%ngg e

produ&'dfiéx%gﬁ@ @Wm rlhﬁdnaes&b&oﬁm 4684 MiINVIR) (5@0 MthJ e
n 0 Mz, CHLOROFORM

CHLOR:DFORM %SFnzpmﬁ-QZ (cr B8.54Hzo¢81)11. mzd ]!H)I zpzszm t, 7.46
o, 378357 12 Fan il 28 {885 T80 3,07 (f Afes B 1 . 3.78-
3.90 :% QQ—I);@?NT')J =808Hz, 23H fﬂm 2189 ,m24€>? 27258&79@11 2H),

2.65 - Zﬂ’o(r(lni D, 591(8(5% H), 2 ﬁlH)4m)14 &, 4371714;,83 l(l}nMS
(M+H)92 gol- 15 (d, J=5.76 Hz, 3H) (M+H) += 378. 25Exanpl e

Trans-5- (2, 4- D met hoxv-pvrim di n-5-y1)-2-1-3-(2-net hvl
-pwrolidin-1-vl)-cycl obutv9- benzot hi azol e The
title conpound was prepared according to the procedure

descri bed in Exanple 9 tuting

2, 6-di met hoxy-5-pyrim ﬁn’é@g%?ﬁg Ic acid for Exanple 2A
30 61P4riviRir(-500-2M3zp yreblidBROFMRIEE Y -c8cloputyd)-Banzathiazele,
8.13 (s, 1H), 7.89 (d, J=8.29 Hz, 11-1), 7.48 (dd,
J=8.29, 1.84 Hz, 1H), 4.06 (s, 3H), 4.05 (s, 3H), 3.81

-3.92 VD 2007/ 038074PELLHHIO06A036422 (m 1H), 3.46 -
361(m1|—|) 299-3 2,263 - 286 (m
6 ” ”

: i 2oyl)-cyclabutviirmethanol 45 -
sﬁn’dd or%m?%”f b ags@b”gzrgb”% b S w5 g 4 m of
THF éﬁdjizébléd Ydb- °€)"EI—11§JFHE'| im lhermﬂ'otm@ml 6 35 mmolemds added to it
e conmpound was prepared accordin rg: rofc %
and tlmasmxtutiiewas mllpweip avamatocoos spperg Li'fﬁg'l %W%rde Of g hours.
Exan'pl e i 0
e g VBB i, W89 ST o e
added debpwise. The mixture was slowly warmed to room temperature and stirred
for 5 hours. The mixture was quenched with brine, and extracted three times with
dichloromethane . The combined organics were washed with sodium bisulfite and

brine, dried over sodium sulfate, filtered and concentrated to the crude product,
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10 J=8.44, 1.69 Hz, 1 H 3.97 (s, 3 H 3.80 - 3.92 (m
1H 3.50-3.63(m 1H 3.01 - 3.22(m 1H 267
w0 20080380m 2 H) 2.50 - 2.64 (m 2 H) 2.31 - 2.E&1/(8008/036422
_H 1.93-2.04(m 1 H 1.81-1.91 (m 1 H 1.65 1.81
which was parifipd by sbronaggraphy (5% nethanobin dieoBonéthans) td) provide

the i }iFbE5nq e, S 3B NHIR (300 M, PG 8 (5 4020 He
1H)786t(bgll C%BHWH&Z!W%MB)J =8 lyenzHki @}9'@79 (m 2 Ifjggggs u(Fne1 H)

10

15

20

25

30

n‘g) nd H& ared accordl&lg|1

2.55 - 2494, 5eld) 2 2etnm, 2:200\(ro;, 1) bMS: (M Hg= 29&&&0@ 78A
for Exanple 44A 1H NVR (400 MHz, 20 CHLOROFORM D) d
ppm 7.88 - 7.98 (m 2 H 7.80 (s, 1 H 7.65 (s, 1 H)
7.56 (d, J=8.29 Hz, 1 H 4.60 -4.80 (m 1 H 3.97 (s,
3 H 3.76 -3.89 (m 1 3.11 - 3.24 (m 1 H 2.44 -
2.65 (m 5 H 2.25 - %ﬂ%&]@;ﬁw 1.80 - 2.04 (m 3
|oxvpyr|m
dhe-tdlevcompoundoras prepamdla@cord ing to fﬁeepmcedterecqumbed in

Exampf 43R, SR o R LD B AEPbracBRoieenaend
subst.t@mksm@ﬂe“gémﬁomﬁarab@mt A NIRE SRR 2 D(ﬂg;ds ppm 7.98
substi t ut |7ngé®,mst oxypyri m di ne- 5- bor oni ¢ aci

(d, J=2(03 biat 1 &) J58.48 Hmd . H) 1.564dd, IF8.481S2)03fldz, 1 H) 3.81 —

3.04 (VL HTSA385 GRS P2 oty 4B) 5268 . ) S

(M+H)‘J=:35{7353‘lz 1 H 7.59 WD 2007/038074PCT/ US2006/ 036422
(dd, J=8.48, 2.03 Hz, 1 H 4.08 (s, 3 H 3.93 - 4.06
(m 1 H 3.18- 3.3 (m 5H 2.49 - 2.61 (m 1 H)
2.34 - 247 (m 3 H 2.03 - 2.19 (m 2 H. M5 (MH) +=
353. Exanple 96

5Trans- 2- (3 azeti di n- Exdmplel9@igut v1) - 6- ( 2, 6- di net hyl py
[ benzo hi a120|I et The title conmpound

tviibepzothiarolg

’ﬁﬁé'ﬁ%%oH: ou,ﬁ'\’éicxﬁﬁf1 gf'egi HEb#dl’f%(&gtth?Eém ddeéa:frlbed in

anpl e 61A for t uct
Examm;el BE1 excapt oy Bbsbiputingthe product of Example 90B for the product of

3" 4,5,5-tetramet hyl [ 1, 3, 2] cl i oxabor ol
Exampg%‘lg 3\4&{5‘{1‘\5@'& r#é‘:) ‘for pyrimdine-5-boronic acid. 1H
NVR (300 MHz, 10CDCI3) 8 ppm 8.01 (d, J=8.48 Hz, 1 H

7.75 (d, J=1.36 Hz, 1 H 7.45 (d, J=7.80 Hz, 1

Example 91
Trans-5-(2.6-Dimethyl-pyridin-3-y|)-2-[3-(2-methyl-pyrrolidin-1-y)-cvclobutyl]-

benzothiazole

Example 91A
2-Amino-4-chloro-benzenethiol

The title compound was prepared according to the procedure described in
Example 1A, substituting 5-chloro-2-benzothiazolinone for 6-bromo-2-
benzothiazolinone. 1H NMR (300 MHz, CHLOROFORM-D) & ppm 7.03 (d, J=8.48
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H 7.39 (dd, J=8.48, 1.70 Hz, 1 H 7.06 (d, J=7.80 Hz,
1 H 3.96 - 4.08 (m 1 H 3.19 -3.40 (m 5 H) 2.59 (s,
w@20dy/0%oAd (s, 3 H 2.37- 2.56 (m 4 H) 2.07 -PCc1/051008/036422
2 H. Ms: (MHH) += 350. 15Exanpl e 97
Hz, 1HZf@'7% L@ sz @?ﬁHi diHy; é.:56 (@HCU98®1V2)265HQ11H)9W% (BrH2RYSMS:

~benzot hi azol e The title conpound
(M+H)wa§6@r(éﬂrdr|)ae %I@C(dlfﬂﬂwg)to the procedure described in
Exanpl e 1F, except for substituting the product of
Exanpl e 61A for the product of Exanple 1E, and

substituting 1-nethyl-4- Exampl@®dBeboronic acid

pi nacol ester for 20 pyrim dine-5:bo 06"0 c;|d 1H NI\/R
(300 M"Z D) ".Ln’u i {""?5“ () A0

Zt&%ér’épg%nd’% gﬁ%pér‘eg %lzogdlﬁ% to Jch@grdﬂéduﬂe sc?nb%a in

Example Z%%ube’lltuﬁng-lma fo61AZ42% Yieid)21 II-I)NMRH5OOI‘MFV+— 325

CHLORRSRb-D S0nm 261 Negch bz 4. 7575 4 rsibRb gy i P
(dd, 938, §8V21b3]Hz°’ 1@?”&‘3@“@99'(@1 [AH), 4.76 Theot (i '11‘—!)09%ng0 (m,

reparéd dtcording t procedure descéribed i'n
1H), 3El>4antbl‘39 (iIrF 2HIX2Et- 3.02 (sy12$t)i (MEH)F 23 product of
Exanpl e 71A for the product of Exanple 1E, and
substituting 2-net hoxypyrl m di ne-5-boronic acid

(Frontier 30Scientific, Im@amplk®@@, UT, USA) for
pyr| nni di ne 5- boroni c acid. fl):| NVR (500 MHz, CDCl 3) 8
pm 8.78 (s, othia

> (5 orosbenzottiazolsaryiycyciobifarpres (
s g rby i ity t@%ﬁ%d*f@‘i”ﬂﬁé‘ g

Exampld. 5, dubstifutily SHB®r 1B (@5 % Wyield). HH NNER (‘E{OWM)-IT 395.
2007/ 038074PCT/ USZOOG/ 036422 Exa

CHLORQRORM-DY- 5aﬂi@"pa?n93(dﬁl\hﬂc$?)bm Ji- 67 id6~|'cﬁ Rt 1HI 7 87

(dd, in?gga??g %% héh‘)aﬁ ’prl—yé1 uérele’ escr'i dg\lﬂﬁyp@ 238.

Exanpl e 1F, except for substituting the product of
Exanpl e 71A for the product of Ex le 1E, and
substituting Exanpl e 2A Example 9

(2,6 di met hy g sl b o AR M) lovicbliaabor of a
n-2-yl)-pyri acid. 1H

NMRa t;ﬂ@@oM@un@W@preﬁamﬂraeccﬂﬂlr(gjto tbe&ar@zbdﬂze dBSEI)Ibed in

Example] D ysipsHiting B fer 1 G, Gitidk prbdugtwae beedT e Abpyed
1 H 3. 32 10 -3.43 1 H 2.59 6
W'thoﬂ)‘y@.ﬁc'z?ét'gﬁz(gna (mH)s H 1.58 - 1. 7(3m(m H)H) v
(MrH) += 392 Exanpl e 100

Trans- 2- (3-azepan- 1-yl %El ok?ug#: -6-(1-net hvl- 1H pvraz
ol -4-v1)-1, 3-benzot hi a title conpound was
p‘i’% S@ﬁé@ﬂﬂ@f{@rﬁ&h&l@irﬂﬂmﬁd Wigc M yipenizothiazole
except Tor substitutin roduct  of

Eﬂaamkle compaund warpraRsded eceprdingiine pIEceC&HG described in
Exampl dEopubsiding SFD 1 10; R ERO WAL EHEHOFORM-D) 5 ppm
7.98 (d, J=1.83 Hz, 1H), 7.75 (d, J=8.54 Hz, 1H), 7.33 (dd, J=8.54, 2.14 Hz, 1H),
3.78 - 3.88 (m, 1H), 3.44 - 3.56 (m, 1H), 3.01 - 3.11 (m, 1H), 2.62 - 2.81 (m, 3H),
2.44 - 2.58 (m, 2H), 2.25 - 2.37 (m, 1H), 1.91 - 2.01 (m, 1H), 1.78 - 1.88 (m, 1H),
1.67 - 1.76 (m, 1H), 1.43 - 1.54 (m, 1H), 1.13 (d, J=5.80 Hz, 3 H). (M+H)"= 307.
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pyri m di ne-5-boronic acid. 1H NVR (500 MHz, CDCl 3) 8.
ppm7.89 - 7.97 (m 2 H 7.80 (s, 1 H 7.65 (s, 1 H

wO 2®3/08sdcy J=8.39, 1.68 Hz, 1 H) 3.97 (s, 3 H) PSI/¥82006/036422
3.83 200t I H 3.30 - 3.41 (m 1 H 2.46 -2.61 (m 8
H 1.56- 1.71 (m 8 H. Ms: (MtH).= 367. Exanple 101
G s-N-12- (3- Pi peridin-1-vl-cycl obutvl)-benzot hi azol e- 6
-yll -acetam de 25 Exanple 101A

Ci s-2-(3-Piperidin-1- y1) - benzot hi azol e- 6- vl
am ne The prod Véxeﬁ'}{ ko | e 44A

Trans-58;6Dimethyl-py(idingd- M62—meﬂh\d—\wrrotidin*v’ll-vn-r.velobutvl]—
benzot hi azol e) (658 , 75 qnn
tris(dibenzyli deneacetb&ﬁ@%&l-%ﬁé di um (0) 30(34 nm,

th 837/ R, Gthe produgt of Example 91E (30 m% 0. 098 ‘mmole), potassium
racem c- 2, 2' - bi s(di phenyl phosphi no) bi naph th

fluoride B1Nw», W&mm@elacd Mﬁ:ﬁd@}anaﬁtﬂ%‘@@paﬁﬂrﬁﬁlpaltﬁﬂlwﬂﬁé mg,

000785, Eo BB RS b AP proccto

Example il (L’Sﬂdngﬂ oh4mi mﬁmﬂNasTded@m&)llb%drﬁy dman@(lﬂﬁﬂl under
fol | oned by benzog,henone i mne (409

nitrogemrimosphere WekPutyIRhoasehings(1Rau’ in hﬁX%ne 6115| ule{OﬁM mmole)

was adgsElRe Ay AT ALBR GBS sl ot 83 € pyprpiont then 85 °C for

7h. TLCo(ﬁ’dil(I camditiors: 3% amroonium hydi‘omdleom]chm@ % toeteamaliml i n

B RS RN R ————

reactionSRtd @M&@Eu@H&ﬁKJ‘Wﬂh Widter ¥6d exiratidditiReBiniés Withvas

extracted three tines wwth with di chl oronet hane. The
dichloromgthaie. |Hyes¢emhmeei efgheig layersrwergawashed with briner dded over

o B GOE  RES S BATERUATG GEPghlBycour
chromﬁfd@ﬁ}_%‘l’}ﬁy (’@ﬁte@l b‘;s@ Bﬁ%jammdrﬁthma’mdﬂbﬂﬂéfa@ﬂ 3.5% misthamiotlin

xture was stirred

dnchlonomqtbaaemoal%/@ﬁ mgKbBtesyici of tlﬂszeom@ﬁunth a%gNNtR 6300 MHz,

CHLORRORNERTSat 7 Blisd-Selfip ctb 7604 SR B VRE P47

J=7.8CH2! {HN7.BBY8d ] #8.48 M .NOHZ, qH)wp OBanewr BOG4RiClt-S), 3.B0e- 3.94
m xture was basified with 2N Na % and extracted

(m, 1H)hB &S 13.R8{muitiHh, 02 311%%%%2@ me2- 84!6@ éH@,azwﬁQ 2.61 (s,
3H), 2108 S4BT 81 86 - NP im N1 gCP“éz -bldd eﬂ-l)aﬂd%e 1.58 (m, 1H),

r red ressure
1.15 (@ LBIZE HzTBH)Cr(MdH)b#M&ct was purified by col um
chromat ogr aphy (0. 4% amoni um hydr oxi de and 4%
nmet hanol in dichl oronethane). The product with a Rf
value of 0.3 (TLC 15 c ihbie> 0.5 % ammoni um
hydr oxi de and 5% et ha(ngﬁ%chl or omret hane on

Trans-5-(2.4-Dimethoxy-pyrimidin-5-yl)-2-[3-(2-methyl-pyrrolidin-1-yl)-cyclobutyl]-

benzothiazole
The title compound was prepared according to the procedure described in
Example 91F, substituting 2,6-dimethoxy-5-pyrimidineboronic acid for Example 2A.
1H NMR (400 MHz, CHLOROFORM-D) 8 ppm 8.34 (s, 1H), 8.13 (s, 1H), 7.89 (d,
J=8.29 Hz, 1H), 7.48 (dd, J=8.29, 1.84 Hz, 1H), 4.06 (s, 3H), 4.05 (s, 3H), 3.81 - 3.92
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silica gel) corresponded to the cis-product (270 ng).
1H NWVR (300 MHz, CDCI3) ppm 7.71 (d, J=8.82 Hz, 1 H)

wO 208088874 J=2. 03 Hz, 1 H) 6.79 (dd, J=8.82, 2.B71/t&2008/036422
H 3.75 (s, 2 H 3.42 - 3.57 (m 1 H 2.68 - 2.82 (m

(m, 1Hi 3Hh62 35é1 (m21ﬁ|? 299123545? gr% 18), 2633@ $6T(m63H) 2482 2-62 (m,

(M= 288 20
2H), 221&@44;(:101 ), {45203 (m, 4H) 3 14(s 3H) (M*H)*= 217

Trans- 2- (3- Pi peri di n-1-vl - cycl obut vl1) - benzot hi azol e- 6-
viamne |In the above preparation, the product with a

Rf value of 0.2 (TLC c@Exaniple®s: 0.5% anmoni um
hydr oxi de and 5% mnet . n_sili
Trges-p-UisMetini-dbhowagg ob

NVR (300 MHz, CDCI 3) %ﬁﬁ(d, J=8.82 Hz, 1 H)
7.09 (d, J=2.37 Hz, 1 d, J=8.65, 2.20 Hz, 1
FI)he&ut@?cemBomid (Mas p}ebhrezl @gording 3o g piooddupe descrlbed in

Exam;:ile%xj A- 18@%&“& E}“%"ﬁb‘%’“"@s‘i“”*sé@%

07198/tmcy ¢ 1A% (3 4 I7ese dd,
CHLOﬁﬁ: %%Eﬁgﬁq Jb \Aog%ow 03 rT6’749 / US2006/ 8364203 9 (

J=8. 44THle6§bHZdl1d't|) 307HRadN)3.801 A.92Mh H) G- Qﬁo?»rﬁ%(r@ﬂ 01 -

322 (I B7 - Brak R o e Ve s 23 I 400 08 -

2.04 (IQI- 35—1)”'118¢| e).9 fiich, aQG!)YBSGhll 8t (g2 (H)YO1.06 - 105&(h1nmrH)I 1e)7 (d,
ure was stirred at room t enperat ure over ni ght
J=4. 6@ ITBn3cH)I G’t/‘éb")wr $d3wat er. The aqueous |ayer 5 was

extracted three tinmes with with dichl oronet hane and

t he conbi ned organic Iayers were concentrated to give

the crude product. The gleggdoduct vvas purified by
b

. B 9By A%
corrpound 1H NI\/R (500 yggzotgagb@ 8 ppm 8.39 (d,

J=2.14 Hz, 1 H) 7.84 (4, J=8.54 Hz, 1 H) 7.37 (s,
Tl'lﬁ!éztlnei dompeandsyapepared acourdiag to.thg procedme @@ﬁcﬂb&:?

Examp[ﬂ g@t\ﬁ sg%ﬁtnklgg éépa‘[ﬂplciggﬁ f%iégaﬁ{ﬂllﬁ Zﬂ}fp 1%—&%@/8? %ﬁ&gRAHz

CHLthDFé_RM 81)?(%?3%?}23? ﬁ_@@ mEzam 801821 H) 7.65 (s, 1 H) 7.56 (d,

J=8.281H3, 4) .66 moa(agﬂam 367, §'H) 7k - dd bﬁgﬂ%g’ghﬁeg 24 (m,
0 AT A ety e .

H). (gkHy™= 81.for acetyl chl orlde 1H NMR (500 MHz, CDCl 3)
5 ppm 8.38 (d, J=1.83 Hz, 1 H) 8.36 (s, 1H)7.90(d,
J=8.85 Hz, 1 H 7.35 (dd, J=8.85, 2.14 Hz, 1 H 4.23

(s, 2 H 3.49 - 3.61 (m 1 2.74- 2.84 20(111, 1 H
2.61 - 2.72 (m 2 H 2.Eaam&a_5. (m 6 H 1.54 - 1.63
Tra&QZ-é-ngt%irf'—q-VIC\}CI%ut(/I%-&-r%th%bvrﬁM&ﬂ-ﬁvl?—qf%—benzothiazole

The title compound was prepared according to the procedure described in

Example 1F, except for substituting the product of Example 61A for the product of
Example 1E, and substituting 2-methoxypyrimidine-5-boronic acid (Frontier
Scientific, Inc., Logan, UT, USA) for pyrimidine-5-boronic acid. 1H NMR (300 MHz,
CDCls) & ppm 8.77 (s, 2 H) 8.07 (d, J=8.48 Hz, 1 H) 7.97 (d, J=2.03 Hz, 1 H) 7.59
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Exanpl e 103
Cs-N12-(3-Piperidin-1-vl-cycl obutyl)-benzot hi azol e-6
wo ydbiogoopi onani de 25The title conmpound was prBEHUSIH6/036422
according to the procedure described in Exanple 1010,
(dd, J=B4B .08 ¢iz, SLWI\F 08YLj BEH)B.98-dr(6 (mhl 61)i3de8 £ Br34ages yH) 2.49

hiorid 3 43, (5.1
2,61 (mgh )& 34=8.44(mu3 H) 295 7250 (a2 B0 ERTSy (e 353
J=8.54, 2.14 Hz, 1 H) 3.48 - 3.60 (m 1 H 2.72 - 2.84

(m 1H 261 - 270(%&%@@‘13” J=7.53 Hz, 2 H)
2.22 - 2.38(m 6 H 1 m 4 H 1.39 -1.51 (m
Trar% 2@3“&12&167\ 1-ylcydioBubB)-6i2,6dinethWiyridinBH)1 ¥ 1Btbenzothiazole
ahsa Welqzmeotmcbwas draparegd acspiqing i the PissrIBsfesibeddn
Examp[l% Y¥E e?{:’gb{tf}ﬁf &%ﬁgutmﬁ@ﬁ/ogﬁ%@%ﬁgﬁw&%é%?oduct of

compoun prepared according to
Exammedtfemmdesmmwtmgéikamp@%(ﬂ e-dibethyl- éa(ée‘bﬁ Sttetramethyl-

1 2R ST B R ASa S, 18K e

ooohgsgﬁg{ g 01J@§Jéé 4*82HZH)1 H)+)7 75 ?c? J(-ﬂa361Hk|) 1 7—1)27346 g@i J=7.80 Hz, 1
H) 7.30r(dd) J+9.48, 5I0-H=2. Hoﬂ(qa (d2 J1=17 82) Ha i H) 3& (ﬁq081(nm)1 H) 3.19
.3, 40? %éﬂ)jsﬁ%ﬂlﬁ Beshprn %‘;S?}%ﬂ mgﬁ% 192 H).

MS: (VX8 Z'QJ @05 Ci s- Cwl opr opanecar boxylic _
aci d12- (3 Pi peridin-1-vl-cycl obutvl)-benzot hi azol e-6-v

11- amde The title conpound was prepared
according to the proce(ﬁm@leﬁnz‘rpl bed in Exanple 101C,

81' ﬁ‘@tlﬂé cor%gb%n@ V\?a% [ﬁr@gaﬂecﬁa&{br&mg td\ tﬂlﬁ pgo%glufé dehcrlrlbed in
ExampleTH: e)@egthO( ﬁpb;s_tltugmgyze gmdu%oﬁ@xqmpleﬁm fqnbg product of

Exampbe L[%':\d gﬂﬂ%&ﬁkﬁ% 5n%i19|44 dgl pﬂi’f'i%lgia?gb%l(éa%bd% éggél ekter for

pyrlmldﬂ]eq%/tfdabma ald. WBNMFM(MGM%@DE&&?B@I{@ I®® - 7.97 (m, 2 H)

| obut anecar boxy

7.80 (act ¢ 7-83{Ri1pd) wﬁw(dﬂ JF%@H&@H;&&%@&U%%HBB@% 4.07
(m 1 ll-lé 3708 3}4?@&@%363;60?%6%&’%9) Yass D5 SBIRED A5 A8 dNSH) =

Example 98
Trans-2-(3-azepan-1-ylcyclobutyl)-6-(2-methoxypyrimidin-5-yl)-1,3-benzothiazole

The title compound was prepared according to the procedure described in
Example 1F, except for substituting the product of Example 71A for the product of
Example 1E, and substituting 2-methoxypyrimidine-5-boronic acid (Frontier
Scientific, Inc., Logan, UT, USA) for pyrimidine-5-boronic acid. "H NMR (500 MHz,
CDCls)  ppm 8.78 (s, 2 H) 8.07 (d, J=8.24 Hz, 1 H) 7.98 (d, J=1.83 Hz, 1 H) 7.59
(dd, J=8.39, 1.68 Hz, 1 H) 4.09 (s, 3 H) 3.78 - 3.86 (m, 1 H) 3.33 - 3.44 (m, 1 H) 2.45
- 2.65 (m, 8 H) 1.58 - 1.75 (m, 8 H). MS: (M+H)"= 395.
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Exanpl e 101C, except for substituting cycl obutane

carbonyl chloride for acetyl chloride. 1H NVR (500
warw;7/08800 3) 6 ppm 8.46 (d, J=2.14 Hz, 1 H) 7.821/(82006/036422

J=8.85 Hz, 1 H 7.22 (dd, J=8.54, 2.14 Hz, 1 H 7.15
(s, 1 H 3.48 - 3.60 (m 1 H 3.13 -3.23 25(m 1 H)
2.72 - 2.83 (m 1 H 2:4mde 90 (m 2H)237-246
(m2H)219-236m .89-209 H)

u i VI ) H3- benz;qythnazole

t 26
g%& té%g%tg}f WAS gé%ﬁglchordmg to the procedure described in

Examp?é HEl é?(cegﬁ-f& ms'mmgltth\éltﬁyr@m ad:to:kﬂ&xamplb griZofonitie grcmms:t of
he ti e conpoun re
Example 06 @ pubstiiiag FxaEale A e e mBR-rd sy amsicy!-

152 AR SR RE SR ol

CDCI;:,XSi 13n-8 0124(dHZh-8 54H|)|Z 71 34 7(7?6 (dlv%ﬁBB HZ 1 H)M).4G (®2J+7/s63 Hz, 1

H) 7. 39|)(d¢, .6=_|_8 2@%@3411; 14H)_3 oz (gng—? @34(;2 (H") §87 -3§%§7($nm1 A) 3.32

0 3 1 -
-343@1 1. 56{5')5@ 5452 %05%6@5@ mgs 11378 (m. Je @2 1S} (feH)"=
392, 108 G s-Cycl ohexanecar boxylic

aci d(2- (3- Pi peridin-1-yl-cycl obutyl)-benzot hi azol e-6-Y

11- amde The title conpo n(il s prepared according
to the procedure descrEﬁQ@MExanpl e 101C, except
: SBEH i : '13'9 Séﬁzothlazole

oAliac
(The ﬂﬂdc@&pbﬂnd stl)prépsmc( ak;colch&gaé ﬂMz prQlcelel)Jr@ deecr(tzgd in

Exam;pbeq)f -pZ(CBEt( %i syé@tqgthg the Bl’fdldzgt 9%E%_$,H1p§:44'7_6A fé)réﬁ p%géléc]t of

Examél@ 17é3 %&%tut@vﬂ?ﬁ?{&gyl& HiH- ﬂyr%%oleitgsr(ﬂ@c o p?lnérﬂol ester for

pyrlmldmel5-bbren|¢ 26Tt NVIRS(58. MHB COGI)5+PrBEA89 EZaWpEfE, 2 H)

7.80 (] B0 G811 1 BB 10R Yool SBG) HIGTLihPIbP T45. 08
(m, 1 m 3540 98 4 jf@éw ZC © APOIPBYNeh, ) AL 4 (AL SORYIING:; (+H) =

e procedu deScribed in ZOExanp e 1010, except for

367. substituting 2-furoyl chloride for acetyl chloride. 1H
NVR

Example 101
Cis-N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yl]-acetamide

Example 101A
Cis-2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-ylamine

The product of Example 44A (trans-6-bromo-2-(3-piperidin-1-ylcyclobutyl)-1,3-
benzothiazole) (658 mg, 1.875 mmole), tris(dibenzylideneacetone)dipalladium (0)
(34 mg, 0.037 mmole), racemic-2,2"-bis(diphenylphosphino)-1 ,1'-binaphthyl (BINAP,
70 mg, 0.113 mmole) and sodium tert-butoxide (249 mg, 2.62 mmole) were charged
in a tube and sealed. The system was vacuumed for 2 hours and refilled with
nitrogen. Toluene (10 mL) was added followed by benzophenone imine (409 mg,

377 pl, 2.25 mmole). The sealed tube was heated in an oil bath (temp 95 °C) for 18
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(500 MHz, CDC13)O ppm 8.53 (d, J=2.14 Hz, 1 H) 8.19
(s, 1L H 7.90 (d, J=8.54 Hz, 1 H) 7.54 (s, 1 H) 7.40

wq@ daby/o3eB 70, 2.29 Hz, 1 H) 7.24- 7.31 (m 1 HCHBUSR06/036422
(dd, J=3.51, 1.68 Hz, 1 H) 3.50 - 3.62 (m 1 H 2.74 -

hours. E‘DLQ‘?’(T(L'G c%nglgo%is @2% amzrioﬂlﬁm drbxide 2hd-5% rdéthanvl i
dichlorpmethaneggp silpa grglh@qn%n@gdhe_completlén of thel_rl)eactlon with two new

o T BT TPt LA B oo
s Al opotone oo i )
fnteredca\ncbpwareerft@te@@@fiyf’ 26A Rigssusp 1 ANARe TG PraUuct as the
benzo%gﬁ%ezﬂz QB “‘Hﬁ% égbdéﬁ_gro@iugt Agvé% 'dgslsoikle'd)m ?et?@ha]cﬁ’oﬂﬁaﬁ M0 AL)
and 2N HT (4 al,). Fh@. mikture. \@@s stirred atyocsn n!enpe:atm forg hpuH) TLC
L it §3h o o it 68 P hgforgane
on sindld;/qéi) frididektéd coldpleRTOIBEiH BEH SIZRMRY Pafetie (imsetogwo
new piCidsicts. henmixturewas basified withnizN NaOld (€ ndlp andh extiraied three
times Y8 Sfi Fighblomel e 8 HuoahE Ryfels WE sk BrEpTEROS,

flltere(féﬁdfbbﬁcéﬁiﬁed@r@ept’edwedq:\rbssm‘eublgmga the crude product. The

R 0 N RGN
e s

cond1ﬁ61n§70:5 gAal(rnmorilum)hwdrmﬁde 2nd&% methanpl i dichlo@nrathang on
4 -2.41
silica gelmor(fﬁ?pcznd&d e Cﬁvﬁ%bducf i) mg%?ﬁzb&ﬂﬂa@@ Mz, EBCl) &
I
oom TGP DAE, .08 L ) oo o o 297 .
H) 3.75X(s, 25t8.42 - 3.57 (m, ThH 2.68 }&. &ﬂn(rpoiuh't) 2003 - BrﬁQp(em,e%IH) 216 -

239 (G 3p 1 8- i’@EQm BT Tabrt BERE e 5t s R  eraest | e

for acetyl chloride. 1H NMR (500 MHz, CDCl13)$ ppm 7.91
(d, J=8.85 Hz, 1 H 7.2%4 .97, 1.22 Hz, 1 H)

7.75 (dd, J503 1.3 63 (d, J214Hzl
H 7. "Hrﬁn@@(—CBiPlnbrﬂer:%-vl-Mbuwn @nzptrﬂam_@lﬂﬂmm 54,

2In6t§e%v¢33|_rl)§ﬁ?r |op|; g&%w%%(ﬁ 762“‘?‘6)12 q%S@mc ciorggjtlons
0.5% Exﬂfhloﬁ‘luﬁl? h%dr@Qlde dncP3%(ettand) in ABhlotdrhbthtnebifsilica gel)
corresponded to the trans- isomer (100 mg). '"H NMR (300 MHz, CDCl3) & ppm 7.74
(d, J=8.82 Hz, 1 H) 7.09 (d, J=2.37 Hz, 1 H) 6.80 (dd, J=8.65, 2.20 Hz, 1 H) 3.67 -
3.83(m, 3H)2.99 - 3.15 (m, 1 H) 2.46 - 2.60 (m, 4 H) 2.21 - 2.38 (m, 4 H) 1.53 -
1.68 (m, 4 H) 1.39 - 1.51 (m, 2 H). MS: (M+H)"= 288,

Example 101C
Cis-N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yl]-acetamide
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25Ci s- Thi ophene- 2- car boxyl i c
aci d-12-(3-Pi peridin-1-vi-cycl obutvl)-benzot hi azol e- 6-

wq idb7/0zs074e The title conpound was prepared acROI/USI0G6/036422
to the procedure described in Exanple 101C, except for

?n%e%rbwéﬂ &E@@bm%ﬁm%@vb mhidpé)l was tizsobedtiy|

chl ori de. pm

anhydus. dichletemethape 11 Somiy, TQthe ssziutwas fdﬂ)ed-,tnét%y@mng (35.6
.4, 58l 8 sl (S0 Bl Tt v
stirred &t P6om tén@@rétme évébn@ﬂmen diuted with wated) The @juedud fayer
was e>g(grap1ed threg times wgh nglth WIO(% ne:{gg& th%gé%lrée rganic
layers %&g@?&%@?@;@d%%@ﬂ?@’émee p ?duct The crude product was purified

eridi n- 1-yl -cycl obutyl) - benzot hi azol e- 6-
by colmmthmrndmgréﬂlmye(ﬂ 37 enmmmwudwd\r@sd©|aé\§di%dn@f¢1@6f>blﬂng

denobpuhind q%ﬁ@e;%M@%ﬁéﬁ@%ae'erﬁ@m@oﬁwg, EIRSHy b .o
(d J-gﬁé%qa;)%;é%ﬁ/ég ?le 154??'2’28(d33J=((=8’85 2, F1|)4 Hz,

H) 34833.68dm, J-4) 242 12% (le 1 Ifli) 2—1)607- 2.30((od 2 938,294, 2.391m, 6

H) 2.24 (§8éll'm1 %4 o 64 6?0‘?5‘);?24%m 9 ﬁff)‘ 822“'@4M%m%§p|)4]§89 21

238(m6H)152 1.65 (m 4 H 1.45 (s, 2 H
(MrH) += 412. Exanple 115

G s-12-(3- Pi peridin-1-yl-cycl obutyl)-benzot hi azol e-6-y
Il -carbanic acid i sobuttxampie 402 The t| tle conpound was

iperdip h beno Dacetamide

' ’ﬁl‘ﬂ;b’eiﬂé/ bsm)p%m;incvga@i%@ a@édléékgdruing%lthé Ipd@cedéjlb |I‘§I|Z£cf i5EDiIn
Examplel’gJ 1(Caoaxcgep @substi ngz:hlo;oapq;ety;l ride for agetyl Cb@”@&

NMR iﬁo%zmég'ép@l@f% pPrs8.3s @ 331 65 1 838s 177 00 gL -8.85

Hz, 1 H}\? 35 tid, l;-%s 211@441 MHY4 2B (@ 24!.~|) 3. 49 53 Gh(m21 H) 2.74 - 2.84
98 (d, 6 H. M |-g a

(m, 1tn)e61 272(m S H) %20 - 21 6 )54 4 38 DU § 52 (m,

2 H). MS: (M+H)"= 364.

Example 103
Cis-N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yi]-propionamide

The title compound was prepared according to the procedure described in
Example 101C, except for substituting propionyl chloride for acety! chloride. "H NMR
(500 MHz, CDCl3z) & ppm 8.43 (s, 1 H) 7.84 (d, J=8.54 Hz, 1 H) 7.30 (d, 1 H) 7.23
(dd, J=8.54, 2.14 Hz, 1 H) 3.48 - 3.60 (m, 1 H) 2.72 - 2.84 (m, 1 H) 2.61-2.70 (m, 2
H) 2.43 (q, J=7.53 Hz, 2 H) 2.22 - 2.38 (m, 6 H) 1.54 - 1.64 (m, 4 H)1.39-1.51(m, 2
H) 1.27 (t, J=7.63 Hz, 3 H). MS: (M+H)™= 344,

Example 104
Cis-N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yl]-isobutyramide
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Ci s- Mor phol i ne-4-carboxylic

aci d42- (3-Pi peridin-1-yl-cycl obutyl)-benzot hi azol e-6-y
wd iso7asdode The title conmpound was prepared acROI/USI0g6/036422

to the procedure described in 25 Exanple 101C, except

mtﬁlébc&tmbwnm@aé I\P@I@@Iamm A e thd pitkduislde$aibed in
acetyl chloride. 500 CDC13) $

Exampled Ojﬁ: Bxcept foy) sqbsmufqrw lsgbgtygg o,‘qkorld]_a fg)' a¢g§tcb@gde( q—l NMR

(500 '\dﬂ Sﬁﬁgbfa%gg‘éﬁgl(ﬂ/ﬁ SeS1 ) j@s{' ﬁq ?8@4?’ 504,78 (s, 1

H) 7.28 '(fdd 4d.8%2. 594 H2169) emxs 23.58 ééh ZCH)221392 Sm(rrﬁ 1HH) 2.61 -

270 (o3 Wy RAEe 2 imat P 223 g es - ot biverPire! M) 750 -
1.51 (rﬁcj‘z‘ﬁ)légga FIPR6% 26! %m%y@{],qgrtxé,x@g benzot hi azol e- 6-

anpl e 101A (59 ny,
0.206 mmol e) was di ssol ved i n anhydrous

di chl oronnet hane (2.0 Ekdmplko10He sol uti on was added
- pyrazi ne carbox I|c aci d 1 0.412 Ie
Cis-C 4.» RRIRSCATNBN 16, FTIeH £ ..-- qg _____ othlazole- -yil-

hydrochl oride (79 ngy, O. %#éggynle) and
1- hydr oxybenzotri azole 5 ate (28 ng, 0.206 nmol e).
Tires mgcmmpoum weisi prepdreat accnoding doples pracesluoe deacrijhad in

e o S5 St i B el KoL o186
chlonq‘é “i‘FFNmFE KSGB Mﬁ?@ﬂ%@@%@y 5*49 (80 'm)nﬁéwa gm 64 Hz, 1 H)

concentrat he “crud pro uct.
7.56 (§me|-k)rmne(qm B0, Uel8 pizy ﬂﬂ-ﬂ)e3j48y 3@ (mm H) 2.73-2.81 (m, 1 H)

2.60 -l QiR 48 -G 2011Dr BB hne ) Tt r Do A2 R 29 (! H

1 9 1=
40-PBRIS O 50, 10 SEODHTRAD (s

(d, J=2.14 Hz, 1 H) 8.58 - 8.63 (m 1 H 7.94 (d,
J=8.85 Hz, 1H) 752(@@1& 2.14 Hz, 1 H 3.52 -
. 1 i, 2 . .

(m 2 H. NS (M+H)+_ 394gmide Exarrple 118
G s-N-12-(3-Pi peridin-1-vl-cycl obutvl)-benzot hi azol e-
- Thd tifte chmpphed Vg prepased aterrding to the nﬁ@chqrpéjescnbed in

xR i AR OB BB ARG oo

chlorug% I“'y RWWW? GICH) %%Enesmr(azuaz Maﬂbouwg |7cs42m J=8.85

m 8. 34 (d
Hz, 1§67 92 (00, 16154 8. 14 L1z, AT E.15154) b 346 ¢ B0 (a1 6 3.13 - 3.23

m 1 S0ErkE2 b . 988,01, 2D WA 02 1950, 250

8 H) 13897 2@ h, 2 m) 1154) 12647§n 421{&14(6 .50 (), 2488+, @H). MS:
223-°2.40 (m 6 H 1.54- 1.63 (m 4 H 1.40 -
(M+H1=5’ﬁ>7qm 2 H. |vs (MrH) += 412. 25 Exanple 119

Example 107
Cis-Cvclopentanecarboxylic acid[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yl]-

amide
The title compound was prepared according to the procedure described in

Example 101C, except for substituting cyclopentane carbonyl chloride for acetyl
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Cis-N-(2-(3-Piperidin-1-vl-cyclobutvl)-benzothi azol e-6
-v11- 3-thi ophen-2-v1l- propionamde The title

W@ ooupossods was prepared according to the procederBUS2006/036422
descri bed in 30Exanple 117, except for substituting

. i - i ' im0l of - By rMaziyn e I [
cmor.dg.cﬁm?sad) M2 R‘ﬂﬂelg? 5@3&41 354_66 (dé SEZ‘WHE’J :7?;94%%&, HJ;&m

1H NVR (5d0 MHz m 8. 37(d,
Hz, 1 H) 132 1s,8BH) d,22 (1, 58185, 2114Hz7128 .48 - 8.60 (M, 1H)- 2619 2.83

93 ' o) =D 3 6. (d
m. 4 2225 Ag8on 40387726 m 't B 4 g  sR; 7P 0 3.8 (m,
6 H) 1.48 - 125dr|1m,221§. M. (BH)m:= 38434- 3 H 2.60 - 2.70 (m 2
H 2.22- 2.40 (m 6 H) 1.54- 1.65 (m 4 H) 1.40- 1.50
(m 2 H. M5 (MH) = 426. Exanple 120
5Ci s- 3- Fur an- 2- vl- N- 1ZEXaBnplegé)d di n- 1- vl - cycl obutyl)-b
Cis-CoH [ ' The title, .

described in Exal e
3-(2-furyl)propanoic acid for 2-pyrazine carboxylic .
abeditleamparndsuas prenaredaceyrding fpthearragedere describgd in

ceaml il el lplet i enlyagay
chloride 6'BAIMRI(560 MIHS. O9C(:) 5 fb‘ni 8746 {7 .J=1.89 H3, ﬂHg-7.84 %9, J=8.85
|—§_>)m 1 H 3.102ét =732 W, 2 B 2,70 - 2,83 (m 3K
Hz, 1 1), 680(s21 69 7(24 (30,854 2.14 blzad H)§-4€ -13.59 (mg H) 382"~ 2.81
0 ; : = .
. 1 208278 (A 222k oo b stRs s A I, 2Hi .82 1.0 (m,
2 H) 1.6|71’i-d?.142(m34 H‘i_lI_XgEBQ_G'HlnGél.(mL 6d'!/)01début1y51) (Iheﬁzi-g)t hQ&lZ-dldfﬁG tm, 4
!- 6 etitlec [
H). M%& 1;r'—]pg’gﬂedure descri gggoiug Exwgﬁpr){eeg?r?? eiggg :‘2?
substituting 5-pyrimdinecarboxylic acid for
2- ' b [ ' MR (500 MHz, CDClI 3
ponn 6.3 (s 101 o ARt O R Th 7. 09
Cis-Fura_rgQCkgarbg)(vllig:r a‘djdfzel(saz'ibgridig\%vg%déﬁbuml)?bniotéﬂ@icﬂi@l-ﬁ-vll- amide
j‘ﬁp'tﬁlei_ﬁor"gpwlgw?_s pgggqﬁégf\c[qprdjn@p( the g@@gﬁpi%ggécr%e%%n
1 e er . . 1
Examp}x?vﬁ?;l% Egéegrngbr %ﬁ;ﬁtﬁ%ﬁiiéﬁb}zz;ur%yﬁéhléﬁde forlcetyRhloride. 'H NMR
(500 MRETIGDEL} S Ppan8.89- (t JE2-17i I 1 H) 1819 (8, -IciE 7 S6udy Ir8 5drHz, 1
Hy 7.58 oM B59 45 Qi La 0058 PS, 1 Hy 7.24 - 7.31 (m, 1 H) 6.58 (dd, J=3.51,
1.68 Hz, 1 H) 3.50 - 3.62 (m, 1 H) 2.74 - 2.83 (m, 1 H) 2.61 - 2.71 (m, 2 H) 2.24 -

2.41 (m, 6 H) 1.55 - 1.64 (m, 4 H) 1.41 - 1.51 (m, 2 H). MS: (M+H)*= 382.

Example 110
Cis-4-Cyano-N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yl]-benzamide

The title compound was prepared according to the procedure described in
Example 101C, except for substituting 4-cyanobenzoyl chloride for acetyl chloride.
"H NMR (400 MHz, CDCls) § ppm 8.50 (d, J=2.15 Hz, 1 H) 7.96 - 8.02 (m, 3 H) 7.92
(d, J=8.59 Hz, 1 H) 7.81 (d, J=8.59 Hz, 2 H) 7.39 (dd, J=8.75, 2.30 Hz, 1 H) 3.49 -
3.62 (m, 1 H)2.73-2.85(m, 1 H)2.62-2.73 (m, 2 H) 2.24 - 2.38 (m, 6 H) 1.54 -
1.64 (m, 4 H) 1.41 - 1.51 (m, 2 H). MS: (M+H)"= 417.
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The title conpound was prepared according to the
procedure described in Exanple 101C, except for
wGeubsosdo | ng Exanpl e 101B for Exanpl e 101A aneCT/UsS2006/036422

substituting 4-cyanobenzoyl chloride for acetyl

chloride. 1H NWR (400 MHz, CDCI3) ppm 8.51 (s, 1 H)

8.00 (d, J=8.59 Hz, 2 Exampt1117 98 (m 2 H) 7.78
3

_7- sy 3 | :ﬁ--i -0c18Bu f)-behzothiaz ol ,
I—|)223-237(mbeeries514foné (m4H)140

#PE%%%’EP%%"%M%MBP%P el %‘}?CDE‘%Q ipihs myaq%iﬁz%tiﬁwmdén
Exampl&-193it, @&@@b%ﬁ%gﬁltuth%zl T:ggn&b%zr’ééfé%es 3h L@%e for acetyl

pr ared according to roce
ChlorldExalrhNMRl(@QQ MHZc@ﬂCIé)@rppmtﬂsOT (wu:ragscﬁkmlre 194|%df@£8 54

e 1AL, A 3 1o L, o g el e L
3.57-3(64, (3n4—1lHr§i2 Tg 2386't)m 7 ﬁgz(éit %7% (ﬁg %gl) 2]% %41@" B ) 1.56

- 1.65 (2m4‘9h[) 1462 1(5ﬂ m, BW)zM&(WH)*J:asas Hz, 2 H 2.21
-2.38 (m 4 H 1.56- 1.63 (m 4 H 1.41 - 1.52 (m 2
H 1.28 (t, J=7.63 Hz, 3 H. M (M+H) += 344.
10Exanpl e 124

Trans- N-12- (3-Pi peri di pxdmyle | obut y1) - benzot hi azol e

- 6- 4 |sobutyram de e compound was

N2 -Hilf aeid peridicdedylrayctbdmityl)-benzathiazole-6-yi]-
Exarrpl e 101C except for stituting Exanple 101B for
Exanpl e 101A and substit i i sobutyryl chloride for

Fbettifle cm”mDa)mrttewaé Fplréibé?eﬂ (@:@oMTHg tdtpe &bc@dﬂﬂs“&ié&%&;é@ in
Exampﬁ illp’)Q ngcep,t fggsqbﬁtltqtl thg)phgane nggkﬁ)r(yhchbrlld)a for aaetyl

chioric: % R b0tz "SpTyF b PiasPd )5 5 Hz 3 3 47 (d,”

J=3. 97J¢6227I1I2H1: H)Wstg) (dd(S!—g(MT)W Bﬁ&l@éﬁtsell )a %32_’14th 1 H)7.16
n L peri dln onu enzo I azo
(dd, J=Bed, ] 5%&%&%?53.(@@-&5&2 Thdimr H 353 Thedt(m, ) .75 -

28 (PO AR P R A 2 A 2 B Py S DA B oy 140 -

1.51 (nBx2hi)! S1 QUB H) G 4E&arrp| e 101A and substituting
i sobutyl chl orof ormate for acetyl chl oride. 1H NWR (500
VHz, CDCI3)6ppm818(s I—1|)787(d J=8.54 Hz, 1
H 7.21 (dd J=8. H) 6.73 (s, 251 H)
\ - 3. -

1.95 - 207(m 1H) 155m|dd68(m 4H) 142- 1.51

éﬁ%ﬁﬁ??"% S@Wﬁﬁﬁéew%@ @BF@EM%W@O@(?P%UT_G o described in
Exa\mpg,ICﬂQ'i@;l mé)é%é?itl@&r Subistituting! 2-HISHIEHYE LboRENARS AR eefl
chloride. "H NMR (500 MHz, CDCl3) § ppm 8.49 (d, J=2.14 Hz, 1 H) 7.90 (d, J=8.54
Hz, 1 H)7.81 (s, 1H)7.63-7.69 (m, 1 H) 7.55 - 7.59 (m, 1 H) 7.37 (dd, J=8.54, 2.14
Hz, 1 H) 7.15 (dd, J=5.03, 3.81 Hz, 1 H) 3.50 - 3.60 (m, 1 H) 2.73 - 2.83 (m, 1 H)
2.61-2.72 (m, 2 H) 2.23 - 2.39 (m, 6 H) 1.55 - 1.63 (m, 4 H) 1.41 - 1.50 (m, 2 H).
MS: (M+H)"= 398,
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The title conpound was prepared according to the
procedure described in Exanple 101C, except for
wGeubsosdo | ng Exanpl e 101B for Exanpl e 101A aneCT/UsS2006/036422
substituting cycl opropane carbonyl chloride for acetyl
chloride. 1H NWR (500 MHz, CDCI3) 8 ppm 8.42 (s, 1 H)
7.87 (d, J=8.85 Hz, 1@3,.@5211(43, 1 H 7.22 -7.30 (m
1H)374-385(m 3.15
Cis-Thigpleang-gicatbegyli. s : ‘i' 2 ‘

1.50 - 157(m 1 H) 14 - 148(m 2H) 108-
1.15(m 2 H 5 0.82- 0.9 ' 2 H. M (M+H) += 356.
fFranrieokigoulichwas @@ﬁ&bdb@ﬁ@mﬁ@wme rocedure descnbed in
acicl12-(3-Piperidin-1 -cycl obut vl) - benzot hi azol e

Exampla 101G nexesptforsiebstiteting %ﬁmmﬁnﬁ aeelybelipede for acetyl chioride.

W NEEERES, EBCILE BERSEE MArer LB i SR 8036, 11

7.44 (saﬂd-l)smBsth(luauytmscmmtﬁnwma mwwhsm Qr14inr tDIH) 7.01 -
C orid

7.00 (e H) 315851211 3.4% - S84 d. HY2 5 1 82 (s 15 2 6214<n( £

221- 338,026 P 167 66 (b FHER s, § W, s Ty

-2.61 (m 4 H) 2.37-2.47 (m 2 H 2.21 -2.37 (rri 6 H

1.91 -2.08 (m 2 H 1.BfamlebMgm 4 H) 1.42 - 1.51
2 . M5 NH +— 370. Exanple 128
H) i A (et chlazcr)rlg- 6-vi]-carbamic acid isobutyl ester

95 m@br%gyaedaqebm%&ahebsman+@ae¢&g@d .

ound
Example d0r @, egcdapt foh subpstitetingy isebutytohiorofatniate Eorsaqsitd chiride. 'H

NMR (HG Bk PO P IS o Ahe 8645()3!?9{59@14 o
J=8. 855‘29{4/ Hf @ :ﬁﬁz 9. (S.J'H)"’@é {bOQI- gD%ZI—B)S @gbprzr@gggﬂ% H) 2.72
-2.82 le—ﬂ H). 2812%2.701¢n, 248,852 - 2. 384(m126 H) 194 3 27065 (m31 8% 1.54 -

164 (ré fi‘) E%i o tmop A G d et B, 64%%‘@% #5388,

176-186(m2H)156- 1.65 (m 6 H
142- 151(m 2 H. g= 384. Exanple 129
30Tr ans- Cycl ohexanecar mpld

Cis-Magphtilide(4-cBrhmylic noidi[2yB-Ripetidibti-yiis ydieinipk)theazoihiazelar6-yl]-
11- am de The title conmpound was prepared
according to the procedur@M¥8scribed i n Exanpl e 1010,

:I’r?%eﬁ’de ESpoURG WdsUbrepardaadBrding 44 thé Brodesare® i8sdrbbd in
Example 101C, except for substituting 4-morpholine carbonyl chloride for acetyl
chloride. '"H NMR (500 MHz, CDClz) § ppm 8.15 (d, J=2.14 Hz, 1 H) 7.82 (d, J=8.85
Hz, 1 H) 7.17 (dd, J=8.85, 2.14 Hz, 1 H) 6.51 (s, 1 H) 3.72 - 3.79 (m, 4 H) 3.49 - 3.53
(m, 4 H) 3.36 - 3.44 (m, 1 H) 2.72 - 2.80 (m, 1 H) 2.60 - 2.69 (m, 2 H) 2.20 - 2.39 (m,
6 H) 1.54 - 1.62 (m, 4 H) 1.39 - 1.51 (m, 2 H). MS: (M+H)"= 401.

Example 117
Cis-Pyrazine-2-carboxylic acid-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yi}-

amide
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substituting cycl ohexane carbonyl chloride for acetyl
chloride. 1H NVR (500 WMHz, CDCI3) 8 ppm 8.46 (d,

wozih78®orz, 1 H 7.87 (d, J=8.85 Hz, 1 H) 7.24P¢TIU$2006/036422
J=8.85, 52.14 Hz, 1 H 3.752.37 (m 4 H 1.96

Thedtraduét dHExamidle-103 A8&Amiy, 0.260B mnfdfe)was Gidsbivieddn H)

1.82 - 1.51 (m 1.24 - 3.14 (m 1I(-j|) 2.50 -2,60
anhydiqys cuchlproznqt&nane_?@?@b .nh0 thergolutigrywas added Zrpyrazige
carbox};néémd (5115#92 42 n’fl%le% M- (B amiii)propyfae! € 130

rans- Fura
ethylcarbodilrpideshyel rpeinlodda(lg mg, Od1Dmgle) abd rzlaydroaylmreoliazole

i SR L, I Vo M T DAY,
overmgi‘a‘tbcﬁbhtdﬂhtéé&Nﬂ% daEnde Tﬁ@%ﬁl Bpmeﬁﬁﬁme%ég%saﬁtﬁusted to H 9

Substituting 2-furoyl chloride for acetyl chlorid

with 1INt Q 5 cmdextractmtigse dngsiwigh gichjaromethanes Fhe cmmtyned

organlg I%%r% g\léar& 56% %Qlt?aqué %9, gﬂ@gth% "ge7 p%oﬁ&cfﬁd't(:ﬁfd ;grﬂsinlct was
purifie@. b'§9::o¢uﬂ13|i1 gﬂ\i&n%fbgrépigﬁ(déﬁ% eimh*)onﬁjn?i %yd%ﬁc?e éﬁd rG% méthanol in

dlchlorgbmethamg) tp. mqwdejheytlg @pmpql,mdl u@fn'/ﬂf (§QO(MHZQCQpI3)|§gapm
9.81 (&M a;@%f@zz{“ }%%ﬁ d. J=2.44 Hz, 1 H) 8.66 (d, J=2.14 Hz, 1
H) 8. 53@&63 @n( $arﬁl7p94 l(dilJbSLSEHzQN-H)O’bBE)(d!&i beg186f 4ot et 8) 3.52
-362(m 1 H)274 2.84 (m, 1 H)2.61-2.72 (m, 2 H) 2.24 - 2.41 (m, 6 H) 1.55 -
1.64 (m, 4 H) 1.40 - 1.52 (m, 2 H). MS: (M+H)*= 394.

Example 118
Cis-N-[2-(3-Piperidin-1-vl-cyclobutyl)}-benzothiazole-6-vl]-2-thiophen-3-yl-acetamide

The title compound was prepared according to the procedure described in
Example 117, except for substituting 3-thiopheneacetic acid for 2-pyrazing carboxylic
acid. "H NMR (500 MHz, CDCl3) & ppm 8.34 (d, J=2.14 Hz, 1 H) 7.81 (d, J=8.54 Hz,
1 H) 7.42 (dd, J=4.88, 3.06 Hz, 1 H) 7.26 - 7.32 (m, 1 H) 7.13 (dd, J=8.70, 2.29 Hz, 1
H) 7.10 (d, J=4.88 Hz, 1 H) 3.81 (s, 2 H) 3.47 - 3.67 (m, 1 H) 2.73 - 2.81 (m, 1 H)
2.61-2.69(m,2H)2.23-2.40(m,6H)1.54-1.63 (m,4 H)1.40-1.50 (m, 2 H).
MS: (M+H)'= 412.

Example 119
Cis-N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yl]-3-thiophen-2-yl-

propionamide

The title compound was prepared according to the procedure described in
Example 117, except for substituting 3-(2-thienyl)propanoic acid for 2-pyrazine
carboxylic acid. "H NMR (500 MHz, CDCl3) § ppm 8.37 (d, J=1.83 Hz, 1 H) 7.83 (d,
J=8.54 Hz, 1 H) 7.23 (s, 1 H) 7.11 - 7.19 (m, 2 H) 6.93 (dd, J=5.03, 3.51 Hz, 1 H)
6.88 (d, J=2.75 Hz, 1 H) 3.47 - 3.59 (m, 1 H) 3.30 (t, J=7.32 Hz, 2 H) 2.71 - 2.82 (m,
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The title conpound was prepared according to the
procedure described in Exanple 101C, except for
wGeubsosdo | ng Exanpl e 101B for Exanpl e 101A aneCT/UsS2006/036422
substituting 4-norpholine carbonyl chloride for acetyl
3H 260'-@70 m, QFHM/BZ(-'QO@O 6,H)CPEY" 3)1.65 i & )1640s,1.80 b, 2
) I-E% 784(S,WZH) 7.18 (d, 8.59)l|—|z, 1|—|)hlh
H). MSG(MB‘ 5=(§261 H 3.71 -3.85 (m 4 H) 3.45 - 3.56 (m 4
H 3.35- 345 (m 1 H 3.04 -3.12 (m 1 H 2.47 -

2.5 (m 4 H 2.21 - %MH) 1.40 - 1.67 (m 4
H 1.20 - 1.31 (m 2 K2R H) += 401. Exanple 132
Cis-3-BOfairnasyl N4 2-(3-Piperidin-¢ anleguiobutyl)-benzothiazole-6-yl]-propionamide

acid-12-(3-Pi peridin-1-vl cl gbutvl) - benzoth| azol
y he-tilg grmpound waw&ewarﬁd@%ﬁ%aaﬁ@ RrOseeHE: @ %SC”%ed In

dj
Exami S A8 ot do R e A Erop TR S e
carbothd acm.l BHtNME&(Sﬁg MHnyCDKﬁIleppmeB BB)((;H J=. 53|Hi: ﬂcH) 7. 83 (d,
2-pyrazine carboxylic acid

J=8 5448 6 15754 (S 1 R Ygomer 30 (m 111 & teofcid /8 5 Tg A0 L H)
6.27 - 3,30 (i, PP 6o (o . 1 Y347 564 i, 145380 ¢ Pt B2 iz,

2 H) 220572.88,(m] 37H).2.682,2.89 Kin, 2. MP2.22. 4240 tm, 6 H) 1.54551.65 (m, 4

Hy 1.46- 8% Th, 4 1) M. iy 3o(m 2 5 H. VB (M) += 394,

Example 121
Cis-Pyrimidine-5-carboxylic acid-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-vyl]-

amide
The title compound was prepared according to the procedure described in
Example 117, except for substituting 5-pyrimidinecarboxylic acid for 2-pyrazine
carboxylic acid. "H NMR (500 MHz, CDCls) 8 ppm 9.39 (s, 1 H) 9.25 (s, 2 H) 8.49 (s,
1 H)7.99 - 8.07 (m, 1 H) 7.93 (d, J=8.85 Hz, 1 H) 7.41 (dd, J=8.85, 2.14 Hz, 1 H)
3.52-3.63(m, 1H)2.73-2.84 (m, 1 H)2.63-2.73 (m, 2 H) 2.22 - 2.42 (m, 6 H)
1.54 - 1.64 (m, 4 H) 1.41 - 1.51 (m, 2 H). MS: (M+H)"= 394.

Example 122
Trans-4-Cvano-N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yll-benzamide

The title compound was prepared according to the procedure described in
Example 101C, except for substituting Example 101B for Example 101A and
substituting 4-cyanobenzoyl chloride for acetyl chloride. "H NMR (400 MHz, CDCl3) &
ppm 8.51 (s, 1 H) 8.00 (d, J=8.59 Hz, 2 H) 7.91 - 7.98 (m, 2 H) 7.78 - 7.84 (m, 2 H)
7.40 (dd, J=8.90, 2.15 Hz, 1 H) 3.76 - 3.88 (m, 1 H) 3.05 - 3.16 (m, 1 H) 2.49 - 2.61
(m, 4 H) 2.23 - 2.37 (m, 4 H) 1.54 - 1.66 (m, 4 H) 1.40 - 1.53 (m, 2 H). MS: (M+H)"=
417.

Example 123
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Exanpl e 133 Trans- Pvrazi ne- 2- car boxylic
acid-r2-(3-Piperidin-I-vl-cyclobutvl)-benzothi azol e- 6-
wQ kdoiQzmvde The title conpound was prepBCEUS2006/036422
according to the procedure described in Exanple 117,
Teansdl- [Z—CB—Pmdw&i«n—ﬂ yi-cucjobxiytibenzbiliBzbler6- Ebt@rmxblenémm

ﬂ;'qt %wgs g;gpp(f%eé; gcgor?g%gsié) t(hf pp.lipcgglgg (%Qf ged in

Exampib‘gro ﬁéH)é%ceth oL s&.ﬁ:sﬁﬁﬂmg%@nél? 104 ﬁor@é&sﬁl% 109 A8an'§i4
substmqung prdgjors/l @5|onda fasadetyl chiofide. 15I1NMR 60 mHz4 (}E)CIZ) &Epm

8.44 (&2t 58 NN Fp P8t v r Ty 2 - 7.8 (27 671 - B.85 (m,
1 H) 3. B@C%ﬂ@gﬁh(@ fuoe@@t gnMH)“ZMAQb 7"%1-&9?4%@24‘1@ $8 (m,

vrim-d roduct ' of
4 H) 1.561A.63 (s, 2- rq)31 161 péraszj(m, 2H)I1.2§d, dsmqa bz, 3 H). . (M+H) =
344 benzot hi azol e-6-yl am ne) (50 ng, 0.174 mol e),
5- bronmopyri m di ne (42 ng, 0.264 nmol e),
tris(di benzylideneacetone)dipalladium (0) (6.5 ny,
0. 007 mmol e), racem C-Example 124
2.2 bl d.pheny|phos§ﬁrﬁ€%-I"I1 blnaphthyl'(BlNAP

15.- 1S-I 2-(3-Bipe ~uni .l'.z!: -:‘ ll'ud&d=w- Gyl ‘:-JO

Examp!eefl ot Ceéxmitffomsamqnm Exdmpi@a 618 fdr)Exmspléd@aA a
the reaction vessel vvastygl aced ip amcrowave reactor

substitulifng isekubylahlaridsdor ecetybchiprideed! NMRPOC diz.{gPEL) 3 ppm

.46 (TR 0087 (L Relahl el e LR sl 1 1o

3.77-3188 (ﬁﬂanl)lSd)&-r gagi(g, |161§I)‘-‘23l9\/\ﬂ 61qaiGery paped, aMmt aeH)
crude product was purif 30 columm chromat o S)py

1.56 - 164499, hrddi4an war(au.zdé) 3112@ Y Wo/ieTiara) 6 Hr MS: (M

di chl oronet hane). The product collected was a m xture

of cis and trans isow (400 MHz, CDCI 3) 8
ppm8 79 (s, 1 H 8.5 2 H 7.89 (d, J=8.90

358.

The tglg qqmpqurpq) was gpgepargd ﬁpcgmmqtq.r;hezp@gedurp @jsc(lhpd@n
Examﬂ%# gécé;gx%r @stiﬁg?g Exdhiple 1018 fdr Bxampe-10YR and
su bstltﬁﬁiag wubu{ylé‘hl()ﬁ}fﬂn}mwm aiee’tyl\dl'ﬂomdné dbLNME (50EnNdbizh CaXCIB)
8ppm818(s 1 H)787(d J—854Hz 1 H)721 (dd, J=8.85, 2.14 Hz, 1 H) 6.73 (s,
1 H) 3.98 (d, J=6.41 Hz, 2 H) 3.74 - 3.84 (m, 1 H) 3.04 - 3.13 (m, 1 H) 2.48 - 2.60 (m,
4H)2.19-238(mM,4H)1.95-2.07 (m,1H)1.55-1.68 (m,4H)1.42-1.51 (m, 2
H) 0.98 (d, J=6.71 Hz, 6 H). MS: (M+H)"= 388.

Example 126 ‘
Trans-Cyclopropanecarboxylic acid[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-
yil- amide
The title compound was prepared according to the procedure described in
Example 101C, except for substituting Example 101B for Example 101A and
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The product of Exanple 44A

(trans-6-bronno-2-(3-pi peridin-1-ylcyclobutyl)-1, 3-
whmenzosdorazol e) (100 ng, 0.285mmol e), 2-am noppCT/USIDEIE36422

(35 ng, 0.368 mmole),

substitgﬁﬂ(ﬁ ({ﬁ&lbﬁnmlmhbdmnb@mtchmwéi forhte! ctofidd. ‘HLNMR (800 MHz,
. mmnol e
CDCI@;@@@M &24823 b 87 fhelrB-3mbizphithod 52 (8 1K) faght R0 (m, 1 H)

3.74 - {9 Rﬁgut oisg& g‘g%ﬁ@' ngﬂhlg)wﬁngl e) mwe%nlélig é?r g%gg L 4 H)

1.57 - ‘l me(made;eaoem 5Vh($n LUHR 1veis- pUBqet 20R) hiash- vaeymm2 H)
ar, 2 hous anzj efilled with nitrogen. Toluene (2 niL)
0.82 - M(H&lé’eﬁ -Ma: tMéaH) &28%6-0n vessel was placed in a

m crowave reactor and heated at 145 C for 15 m nutes.

After cooling to room gg i@@reﬁﬁe the m xture was

diluted with water an three tinmes with
Trans-@yeldbutavmaidnboeylic Huld[R4B8iRipeddins ahcyidisutyidpensothvizizele-6-yi]-

concentrated under reduced pressure and the crude
product was purified by @&Eﬁn chr omat ography (0.4%

g}ﬁgﬁﬁlig;ﬁ?nrﬁ%(ﬂgﬁag\ﬂg _Pﬁé‘ﬂarécf BFH?HQ ko tHE procedure descrlbed in

e product coflected was a m xtur
Exampié 1611 €, exceptrfansubstiuiingExa@pley) 018 ok gleot (NIAzand

substit% g?«zlﬂ?&%nﬁ)caégg@% @%rﬁiﬂz{o%%yclﬁoy_éeg H’}%l'ﬂﬂ%(@7wdz
CoC S5 R BAEI8, J=RgB 7Ll 3500 yAOF T 401 g,
2.14 Hepd H) 196 (s, 5’6H) 3175630 (M, HH) 8. 14k- 3.28, (m W) 3D443.14 (m, 1
H) 2. 5@53%1,”&:1 V45N P87 - 2.47 (m, 2 H) 2.21 - 2.37 (m, 6 H) 1.91 - 2.08 (m, 2 H)
1.56 - 4 Hy1yonnd IzTH?iIMS2(M1Hjﬂ=231@ Pi peridin-1-vl

cyc obutvll benzot hi azo v1ll- "25am ne The
title conpound was prepared according to the procedure

descrl bed in Exanpl e M for substituting

fMClIOPERTENE ~_. S ACI [ 2-LS-FIDE) d { %\m«g@nzothlazole 6-
J=5. 83, 215Hz 1H)7 ,hngllsl 875Hz 1 H
7.33 -7.43 (m 2 H) ¥§%7—2'6 130 H 3.76 -3.85
(The Wleacampaundwasg, mgp@r@ﬂ as:oerqhmg@o the pragederg ggsaibgd in

Exam;g% j?'l{)rz,nexaé%q’giggﬁstﬂuﬁn%% %W?)Pe 1(})_§Bi&r F%)r@méll ngﬁngr%}
substltHlmg cﬁwlapehl@gbgi‘arbaaﬂmdrmdfér geétyy Ehlppdé d'H NMR (500 MHz,
CDCIs) ﬁppm/B 4@>y@|( ﬁmté;?llﬁz,b‘ehliatfﬁ b o8-8 1111 H)ahdhés, 1 H) 7.24
(i, B LA TP PSMBEEANPS AECO B 1) 29 - 270 m.
H) 2. 5$Ul2$61 v} 4) 223R2080 ﬁﬂmu-r)yll wplzotlbh@'nMH)ZI .76 - 1.86 (m, 2 H)
m nopyrimdi ne. 1H NMR SSOO £DC13) 5 ppm 8. 06
1.56 - (1565(1“H§H719432 4.5, 3)+YS: iMH)'l)T§%4(d J=8.82 Hz,
1H)735(dd J=8.31, 2.20 Hz, 1 H) 7.22 - 7.28 (m 1

H 6.79 (d, JS48WEM(S, 1 H 3.76 -3.89
(m 0.3 H 3.48 - 3.61 . 3.06 - 3.22 (m 0.3

. 3H 155 171 (m 4H
-'1.52 (m 2 H. VB (l\/H@_m-._379 Exanpl e 138

ﬁ@ee@ef?ﬁﬁéoﬁﬁd R AdooPERE b M6 BidcehRe ibtéroet in

oun prepare
ExampiedOddy retxcdplsfor shbstituting Example 101B for Example 101A and
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15Exanpl e 135, except for substituting
2-am no- 5- cyanopyri dine for 2-am nopyrimdine. 1H NWR
w@ 3@0/08dolz4 CDCl 3) 8 ppm 8.49 (t, J=2.45 Hz, 1 POT/¥SH06/036422
-8.04 (m 2 H 7.67 (dd, J=8.75, 2.30 Hz, 1 H 7.30 -
substltﬁtlﬁg cglomhéxa&ﬂ)e Ga®@nfbchldrit® fdr. a70'ét3(ld:¢iloniie8 HAMR (EEEOH’MHZ

CDCIsk o BaBy@, g8 1oz Hb 747 10, 32885 e, 1) 794 fddb/=8.85,

2.14 Hf?gﬁ(ém%égs.éz‘& @ ?@?9%&%& (@QEPH)]QB& -2%60 fnth H) 91 -

237(|ﬁz<érl1J)I1e963902 (m, 2 H) 1.82 - 1.90 (m, 2 H) 1.69 - 1.76 (m, 1 H) 1.54 -

1.64 (B B B33 68 Va2 8D LeA 44D d'@kéxmgﬁm(@f’ L1 5oh; 3-Pe

6- Brono- 2-{trans- 3-RS) - 2- net hyl pi peri di n-1- Al cycl obuty

I'I-1, 3- benzot hi azol e gggmﬁék gpconpound was prepared

according to the proce i bed in 30Exanpl e 1E,

Trarss+betan-2icarmpXxyiy azidlfﬁ;tI{IBPﬂlm_rgijnﬂdvlrce/cfcmutvl) benzothiazole-6-yl]-
2-(R) -nethyl pyrrolidine. 1H NVR (300 MHz, CDCI 3): 8 =
7.98 ppm (d, J = 2.3 Hz, &Pde 7 83 (4, 3 = 8.5 Hz,

lﬂ‘ﬁe title &ﬁnébgﬁ’nd Was &egare% é%cdd?dmé*fab thé” P?&eﬁm'_ﬁ élégcrlbed in
Exammlm104|€9 exgeptifor aubet}tgltlngE&en“(pdﬁ 101B f@r Eernples‘HMA Hﬁd

substitpg2,HESW saiEPate Tog ARV PERREY 1 MUY (0% Mtz GRE =) 55Pm

8.54 (@eJEZOM‘H%ZQ”H)‘?B 2@1@21914)‘?' o3 ?d .13389853ﬁ9 q HFFS@\Q@V‘?H\WQM (dd,
u netic stir bar, | e "139A
J=8. 54)q21114 rl)H)/\bQ3a dat (mg d1Hoewe8 ( ds} -éﬁ?e 141 682-123n1eH BO'6 - 3.87

(m. 1 e B TBA, 1 i 251554 8ax & 0P 2 b TR ) 154 - 1.72.(m,

4 H) 1Mg | 1 5er(ni¥e/k). Ngb(V¥ Byt 382A 01950- 4098) and CsCCB

(65 ny, 0.2 mmol). The reaction vial was then seal ed
with an al um num cap, and purged with N2 for at |east
10 tines. Di oxane 10 ( levA81t hen introduced via a

Trans ! ﬁny i ‘ thlazoIeG-

The m xture was cool ed gfwa nﬁ@ezs C, and flltered
Sol vent was renoved under reduced pressure,

r Eg HilRcopPPENG Wasi RiepArashaeyaapHY tlz\%p&ced@fwfescnbed in
ExamBEIGIE AfsPd SUSRIAN Exanftle G0 BTof Elafifie REPRURE
substlﬁ.}tmg ﬂnﬁﬁptﬁcﬁimebar%nyl @ﬂcﬁ'ldézf,or hb&etyl &hlaﬁdédm NMR (&0(5MHZ

(t
cocig 64m o 160k, 1) 2900, 1107 84 fo 4 M) 7148 (ch k! 5@#2%) 6.45

(s, 1@}%‘3% %‘08153{}% 4?)@@6%@?@4£§5§%§%m J’iﬁ (236 3.12 (m,

1 H) 26anpI59 (0 H) 2.21 - 2.38 (m, 4 H) 1.40 - 1.67 (m, 4 H) 1.20 - 1.31 (m, 2
H). MS: (M+H)*= 401.

Example 132
Trans-Pyrimidine-5-carboxylic acid-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-
vll-amide

The title compound was prepared according to the procedure described in

Example 117, except for substituting Example 101B for Example 101A, and
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202-{Trans-3-[(S)-2- met hyl oi peri di n-1-vficycl obutvil-1

, 3-benzot hi azol - 6-v1-pyrrolidin-2- one The title
W@ ooupossods was prepared according to the procederBUS2006/036422

descri bed in Exanple 139B, substituting

su bstltnﬂhg @-pﬂirﬁldﬁreom?rbf)}ayhm@ ifeoh mpgrazﬁm cérbole% é(ﬂ601I—NNMR (500
MHz, @Df?ld)IzS pmp|)9 39/(%é "(lhﬂ(25J(S—29‘|)18 504s, ‘QH:) 8I-Q5 S_LH)H) 7. 96 (d,

4 J
J=8.85H o %!)fé%gl(ld%_.&d% #%ueﬁ é&éﬁ 3373, %m %SEDH)]{'X)EZ 346 (m, 1
H) 2. 5#@ J=I BKim 4 HHR. 19.- 0212 (hn, 4 Hj 1655- 165 @ir)4 HYB.IESH 54 (m, 2
370.1. Exanple 141
: Mssdh’l a@@- 3-[(S) - 2- met hyl pi peri di n-1- vfi cycl obut v11-1
, 3- benzot hi azol - 6-v1-pi peridin-2- one WO

2007/ 038074PCT/ 1JS2006/ 036422 The title conpound
was prepared accordi ng-to the ocedure described in
Exanpl e 139B, substit i di n-2-one for

J .5 Mz, 1H), 7.75 J = 2.0 Hz, 1H),
(dd, J = 8.5, 2.0 Hz, 1@%75(m 1H), 3.70 (t, J =

th]e % grili%g\ﬁq %s&ﬁ&ap&?d&@c{ﬁl& h }_§914§B}19§%F)«"8 géﬁé'r‘bed in

ExamdleOIGI 7( m(c@ﬂ)for MbgtiEging Exaihple 388 for Example 101A. 'H NMR (500

MHz, GRS 1R (5. foh IS4 (S r/iGa Hzy | rewomwﬁ}wz 1H)
8.66 (¢ 3ﬂ°@8‘§ﬂz“33@85 5§, é@'gﬂ T, gl (g1 ﬁ‘-s%&"ﬂﬁ,] V7. 54

tl e conp accor oce uré
J=8.85|@s t4 Hzd H)3. ES('arﬂo!B& (msgaﬂ 3.065t3. ﬂ&(mng H) 2. 51" 062 (m, 4 H)

2.19- W%&é}bﬁ%é' 3’6%”@@ Scht -T2 @2y, AJ@HWR%"’ 304,

d, J = 2.7 H, 7.29 (dd, J = 8.4,
380(m 2H) 376(mE 13149 (m 1H) 373(m
2H), 2.66 (m 154H), 2—%9—"&1—%4). , 2.10 (m 1H), 1.86

- Racemic-$243- lemvlfuvlblobmvmbélgothia)_zolel&(w gymimidir}5-yM8mine
7 bredist 1 Farmp Rt Finer Cobnerdipr IvbercitRiy by 1, -
benzoBRAZ&EE-AARIs) 50808 00 874 48mefk) EX B piridfine (42 mg, 0.264
mmole), tris(dibenzylideneacetone)dipalladium (0) (6.5 mg, 0.007 mmole), racemic-
2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (BINAP, 8.7 mg, 0.014 mmole) and
sodium tert-butoxide (23 mg, 0.242 mmole) were charged in a tube and sealed. The

tube was placed on high vacuum for 2 hours and refilled with nitrogen. Toluene (2
mL) was added and the reaction vessel was placed in a microwave reactor and
heated at 145 °C for 15 minutes. After cooling to room temperature, the mixture was
diluted with water and extracted three times with with dichloromethane. The
combined organic layers were concentrated and the crude product was purified by
column chromatography (0.4% ammonium hydroxide and 4% methanol in
dichloromethane). The product collected was a mixture of cis and trans isomers. 'H
NMR (400 MHz, CDCl3) 8 ppm 8.79 (s, 1 H) 8.50 - 8.56 (m, 2 H) 7.89 (d, J=8.90 Hz,
1 H)7.58 (d, J=2.15 Hz, 1 H) 7.18 (dd, J=8.59, 2.15 Hz, 1 H) 5.83 (s, 1 H) 3.48 -
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Met hyl
2-{trans-34(S)-2-net hyl pi peridin-1-vilcyclobutyll-1
w@20enzorhi azol e- 6- carboxylate 6-b PCT/US2006/036422
rono-2-{trans-3-[(S)-2-nethyl pi perid in-1
3.63 (myheh) . 0duy8bl M, BH)@GDt Rivdzn2 PH Z(Bamge(nliiﬂﬁ) 1540-

I 60 )
1.66 (Mef ?avae%’(“’g ehfia S 0 B BiCERe > (995 My 0. 3
al so known as Pal | adi un(l1)
hI del, 1' - bi s(di ph f CAS
27282'7- 56.4) . and hoatSPRRER 10 o essur e (60
Racemic-[2-(3-Pibdriglin-4-yl-Ciaelobuty )evenzctisiarblerb-gihpldohidiovyltamine

O e L e

benzotﬁih’z@l@)t(qgo gﬁ{;wo Q%M&oléPQ%r@p@thdiﬁég% m M. ﬁ@gﬁ{h)ﬁélb)

give th | ed conpound

' tns(dlbgnzylgimappmr(edd|palladu1m7(094£10 49, Qsogds rrqmale)draceml@z 2'-

bls(dlpéeéwgﬁ%%) ?goéﬁaggth]yé@ﬁ\lﬁpvgh g 10025 APdi8) afdbodium

tert-bu&ﬁ&}’é gﬁﬁﬂiﬂ IWMSW@M@%% §d Txi a(tnbe hH)i sedldk Th@ tube
was plgq:gd on high (/ﬁc,:ULngfor P hggrS( a,r]]d Eq.fp)lled Mgtl'( l%bpgem'liglyene %2 mL)

4
was acifot dnd FPPCRal 495hel was placed inya microyave reacior ang heajed at
145 °C-fioe 1 Sahinuterso | AfteB -coalitp to/toam &arnperature, thd\mmyﬂe was diluted
with wgfet g ”eiqr%cte‘cﬁ?hr%%i‘“ B Bbleramshans ke corpiged gfagnio
layers WEPé )(co\*‘t’éé‘n’&'zh’a‘éaQJn\ﬂ%ﬁEI rédycERt fragsl re(ﬁﬂpth@-arudé 9'rc'>d1)’& ey

nmol ) and sodi um nnet hoxi de (1.4 g,
punﬁe@@ym@hjmn Ermabgranhy Bt aromomium inydraside andd % methanol in

dichioBptiie} Trrbafs o ?é?@%%slaﬁr@%@%m%%n@@%@%%mers (98
mg). "HARE (b,@owtzucami)lagﬂs}smxe a2 @4 §rﬁH>, +H-7089 (@@H?? I-7.46

wat er was renoved. 'The solid was lturated wt
(m, 2 YB.CHAt, MY 6 khad11H)13.7 5+ SdB6 el SoHy348s 3)62t(lhfe0 4 H)3.03 -

347 iy By B T2 BB YA R 2 A e T R "B 1.95 -

1.66 (rhhﬂgdwnﬁ SRYA, 2. MSi(VBH)bE 8dBct as an of f-white
solid (2.13 100%. 1H NVR'(300 MHz, 15 CD30D): 8 =

8.54 ppm (d, J—13Hz,1 8.11 (dd, J = 8.9, 1.3
2, 1H), 7.91 (d, J =s@m§i§1g@), 4.00 (m 1H), 3.80
m 3H 1 2 00 0L,

MeH) '331 0. Exanple 143(5.%34_Tréns 3.[( S)-2-nnethvl
pi peridin-1-vl]cycl obutvli 3- benzot h
.Tatneoﬂltée eProRPURN Wasdwepared accozdlpg tathe Bracedyrepdagaripgd in

il G5 e B A S
ammopﬁﬁiﬂdﬂnﬁ@ LY NMRI(4(IOWMZ @B(L‘Ix) 8 pph8 1466(3(2]1[)@39 @ddliy_s 83,

@?Y/ﬁ 23 C._ followe
2.15 HZaﬂatH)ﬂ 89 (dﬁm!mﬁ 8! HzpHeH) &aidt | Bﬁ3r{ﬂm2dﬁ)e7=2és 736 (m 1

t r S
H) 378 £ 87 T Bt 4% a8 dm SR i s IR O D 212 4

0.6 H)SPBGdZ\/\BSghelﬂll-Q@QZGQ AN(rRHRE)2.549- $.67)m, £K§dspt of 50( 2
anmonia (2 m, 1.2 mml) in CH2A 2 (2 nL) was then

H). added to the reaction vial. The reaction mixture was
then stirred overnight. Solvent was renoved, and the
crude product was purified via HPLC (C 18 colum, 0.1%
TFA in acetonitrile) to glwﬂéG nmg product as a TFA
salt (65%. 1H NWR (500 30 CD30D): 8 = 8.51 ppnn
(m 1H), 8.01 (m 2H, 4.00 (m 1H), 3.80 (m 1H),
3.83 (m 2H), 2.80-3.15 (m 5H), 2.74 (m 1H), 1.94
(m 3H), .75 (m 3H), 1.41 (m 3H. M5 (ESI, MHt):
330.0. Exanple 144 N1 sop
ropvl-2-{trans-34(S)-2-nethyl pi perid i
n-1-yllcycl obutyll-1, 3-benzoth iazol e-6-
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carboxam d e 5The title conmpound was prepared
according to the procedure described in Exanple 1430,

WG ushBdM | Ng 2- | sopropyl am ne for anmoni a. 1HVBS1080@36422
MHz, CD30D): 5 8.43 ppm(m 1H), 7.94-8.03 (m 2H),
4.23 (m 1H), 396(m9 mmeﬁ (m 1H), g.QS(m

,_ 1.40
banz jhmzole—ﬁ—vl]-

372.1. 10 Exanple 145 g
N-cycl opropvl-2-(trans- 3-%- 2- et hyl pi perid
i hhettitlel qup@wmjmmprepamdmmmlhg da meep@cedarebdamribw in

Examigggéébtﬁgepgggp Sl 4 "ﬁﬁé% BB R A oy ng

amino@’@h%ﬂi@p}‘ﬂ NW!F@F&G@M Ig) 8 %bHWBB(}_(‘?Op HY"’ZQB ﬁ@37 Hz,

. , 4.00
1 Hy 7 8500, Unb.8200%, BHOZ. wdowrssz SO0 He. 4H).7 228G 28(m. 1 H)

6.79 (%;?‘824% R c{’ﬁ% (M ?8,;;5?% 48 (mJ,gFg HB 4876 R%0.7 H)

3.06 - 3@@1‘7108%1)4@74 287 mO7H 2.53-272(m,4 H)2.28 - 2.44 (m, 4 H)
trans- S rreth Iplperldln ],rvllcyclob

225 (S 1 5% batATLA B 4138 61 584 BN (MFH) =81t |
conmpound was prepared according to the procedure
descri bed in Exanple 1430 u ituting aniline for
ammoni a. 1H NMR (300 a : 8 =25 8.57 ppm(m

Racéﬁﬂor6-$2-@3-%élﬂ:ln(vﬂll-vIQd\BcIobﬁMﬂ-béﬁzotHmzolé—@-vlé?mn%"ﬂhico?n§ﬁltr|le
(T 7.16 (t, J = 7. 1H), 0 (m 1A, 3.82
e tgg corgpgqn maslpqppalgedgapopﬁqhng p;g thezp@pegme Qﬂ;cnbed in

Exam;ﬂﬁaiﬁ)%”bﬁg%gt foﬂﬂzéstﬁﬁ'?ﬂé qg!),?zmn]lo HlefdRopyhlinefBr ©&thinopyrimidine.
H NNGUMOUWI&I&Q C{K)ly)ls ap{ﬁ 8 409t, 3J=0(4) H2; Mp1)IODL Be04 (Zlh,n2 H)V7.67

butyl - benzot hi azol e- 6- car boxam de

(dd, Ja%g/ 23861 dT') U@Q)Oéﬁ@danﬂzH) 6.99 (sThel X177 éd@ofr&a%@ﬁ 92

e, 1 03578 OB SR 59,55 01, 07 e 0Py b 2.7

2.85 ( mmme;az Sl 2478 (@Qgth)/gm(zm@?Eo@” 48 ?16(3J@@m3'(m 1.51 (m,

2H)@E|2M7Hi* é@a J =36 H, 1H), 4.00 (m 1H), 3.85 (m
3.10 (m 1H), 2.95 (m 3H), 2.76 5(m 2H), 1.94

(m "3H), 1.73 (m 3H), 1.41 (m 3H). MS (ESI, MtH+):
413. 1.

Example 139
2-{ Trans-3-[(S)-2-methylpiperidin-1-yilcyclobutyi}-1,3-benzothiazol-6-yl-azetidin-2-

one

Example 139A
6-Bromo-2-{trans-3-[(S)-2-methylpiperidin-1-vijcyclobutyl}-1.3-benzothiazole

The title compound was prepared according to the procedure described in
Example 1E, substituting (S)-2-methylpiperidine for 2-(R)-methylpyrrolidine. 'H NMR
(300 MHz, CDCl3): 6 = 7.98 ppm (d, J = 2.3 Hz, 1H), 7.83 (d, J = 8.5 Hz, 1H), 7.56
(dd, J = 8.5, 2.3 Hz, 1H), 3.75 (m, 1H), 3.53 (m, 1H), 2.50-2.85 (m, 6H), 2.19 (m,
1H), 1.65 (m, 4H), 1.41 (m, 2H), 1.06 (d, J = 6.8 Hz, 3H). MS (ESI, M+H"): 365.9.
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Exanpl e 148

N-benzyl-2-{trans-3-11S)- 2- net hyl pi peridin-1-vlicyclob
wa@kooip3shyB- benzot hi azol e- 6- car boxam de 10Thep¢T/Ub®06/036422

conmpound was prepared according to the procedure

descri bed in Exanple 143C, substituting 2-benzyl am ne

for ammonia. 1H NWR ( OMIIZ OD): 8 = 8.48 ppm (m
1H), 8.00 (m 2H), 7.M€ = 7.33 (m 2H), 7.25
ehAAhiadbl-8)-azetidin-2-

3H), 1.73 (m 3H), 1.40 (@ne3H). MS (ESI, MH+):

$55s Y e FASPER Bidpl 109 o s,

0.14 nbmblymsbo@leaefal@mdl %Zatétrduﬁ-%@ﬁé)@o&ﬁg' d. ﬁmnTél)? P’dz(db?a

mpound was prepared according to the procedur
mg, 0. 9@% mm%%wﬁpggs &4 ripoe0-P430nmeli sitern Ghemgicals, 7 ‘Mulliken Way,

|
Newb%y@&g,']\j%tbg FS)%ES' {@g)%oaégegjd???n H'bl E;Vﬁnﬁﬁng@ ?’ﬁ% re_'[%:t)?)%%al was
then s@alad witn amammlﬁugﬂce(pnarﬁ-burgéd @\gth(()lgz fok I llel_?)%t Sg) tgg”e%.tDioxane
(2 mL)?w'_Qxé tp?é@(ilagéé%_q;]d \7ig7éagyrl(_r|]zﬁ’e %’m'@du;rg véarg thep)sonjcajed, ard then
heated'3iH)a nﬂcr@ﬁla(/ébv%hbat 2@04‘@ de‘ZO??ﬁ'?nuté\éS Thehixtfd wh® cooled down

Exanpl e
to 23 °i3 I&ndlfﬂtstew qutw%ﬂ&sm\@d @ndartragugedprassure, the résigioe

ool el LI A G T SOV 8a a4 ot

compddmacr‘HtNMR (BOWﬁzampj@ls)l%@7 9?@% § uj '-fzgo Hz. 1 SB 7.92(d,J

di met h ¥ am he for ammonia.

= 8.5 Hz, 8 H)87$8ntddmy =1845, 28 Hi3, (hﬁ 31H) (m71l58 3M (e)= 447 62, 2H),

3.46 (réﬂalﬁjl,g?.ma(jé {,‘g‘wz,%ﬁ‘}?c{% Pr_nm_é)lzld' %@i”sgﬁg% 736 H), 1.64

: /2. 5l . H) ,
(B B s 26 HETYSleS b 503

Example 140
2-{Trans-3-[(S)-2-methylpiperidin-1-ylJcyclobutyl}-1,3-benzothiazol-6-vi-pyrrolidin-2-

one
The title compound was prepared according to the procedure described in
Example 139B, substituting pyrrolodin-2-one for azetidin-2-one. 'H NMR (300 MHz,
CDCl3): 6 =8.29 ppm (d, J =2.3 Hz, 1H), 7.95 (d, J = 9.1 Hz, 1H), 7.58 (dd, J = 9.1,
2.3 Hz, 1H), 3.94 (t, J = 4.8 Hz, 2H), 3.74 (m, 1H), 3.47 (m, 1H), 2.48-2.73 (m, 8H),
2.21 (m, 2H), 2.11 (m, 1H), 1.62 (m, 4H), 1.38 (m, 1H), 1.02 (d, J = 6.5 Hz, 3H). MS
(ESI, M+H"): 370.1.

Example 141
2-{Trans-3-[(S)-2-methylpiperidin-1-vyilcyclobutyl}-1,3-benzothiazol-6-vl-piperidin-2-

one
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Exanpl e 151

5(Pyrrolidin-1-vl)-2-{trans-3-1.(S)-2-nnethyl pi peridin
WO 1o0ovhssoyL| obut v11- 1, 3- benzot hi azol e- 6- et haneB@BUS2006/036422

The title conpound was prepared according to the

pf lue tidle: cemgbesind ivtasdpriepa&chapttmd ing3Q, the pivscadunre degeribed in

Examgl)él‘g% L%)ﬁptfu%@%% n-(zﬁ?nq raz%?@g-%%elﬁgﬁﬁkdg%@MHz

CDCI%J'B ﬁggép% d,2H 8 53H§31 |€|§ 7 75 i@ oL 270 Hé( 181D 7H) 33 (68 1=85,
2.0 HZ,miH)28)75 (n 9tH), B, 707(11) J —16 astg raH)38|)52 (InAﬁ‘lx ﬂ49§-ﬂ)80 m 8H),

2.14 (15 39, 180 4 il 2 AR 4 o 1298 £ma SRS 7S

M+H )3|3861 ¥1-3-nethyl - pyrrolidin-2-one Exanple 152A
6- Br ono- 24t r ans- 3- (pi peri din-1-vl)cycl obutvl1l-1, 3-benz
ot hi azol e The title conpound was prepared according to
the procedure descri be% : %%Qﬁﬁanpl e 1E, substituting
pi peridine for 2-(R)- lidine. 1H NVR (300
l\/BﬁTrém%)—EnTetﬁvlﬁlmm-i 1] C\ﬂCIGblﬁ\lm-'"‘ﬁ behbthiazob8-yl-

(d, J = 8.5 Hz, ﬁci 8.5, 2.0 Hz, 1H),
3.80 (m 1H), 309\9m0m”°€!n= o8y 4H), 2.30 (m

4',;% Sﬁe gégfy&nﬂw%%éreﬁéré%cgﬁhmd\@ thEProcddiiiéescribed in
Examplg W%I,SSlB)S(Imtlpgrhminmme]Qd ioy2:bob fionazetitjrs2kmez JHINRR (300
MHz, Q[}Jﬁ:l\éi@:} | h";'?,mt( VhE Rt & P e, I = 3% B PR e, 0 =
8.4, 267 HEO'FH iy 1? ), 376 Lﬁn 1]H)13 49,(m, 1H), 3.73 (m %H), 266 (m,

pl1 perl benzot | azo

4H), 21'60 (o, zm)r@rdo)(mmgi)gﬁi@éo(r% Fﬁg?gz d&%rlm )(4:H)o Jn%;}s gge ml?%; .gg (m,
. ek : , 0. nnno an
3H). W%Iﬂﬁ’%f;&%gf [ ovveng by 3-nethyl pyrrolidin-2-one
(50 mg, 0.5 mml). The reaction vial was then seal ed

with an al um num cap, and pl aced under inert
at mospher e by purgi ng xample 143 oxane (2 nl) was then

Ubfe-83rboxamide

of the contents, - 147- WO
2007/ 038074PCT/ U82006/ 036422
Example 143A

Methyl 2-{trans-3-{( S)-2-methvlplpend|n-1 -vlleyclobutyl}-1.3-benzothiazole-6-

carboxylate
6-bromo-2-{frans-3-[(S)-2-methylpiperidin-1-yljcyclobutyl}-1,3-benzothiazole

(Example 139A, 2.0 g, 5.5 mmol) was dissolved in methanol (60 mL), followed by
catalyst PdClx(dppf)CH2Cl2 (225 mg, 0.3 mmol, also known as Palladium(ll) chloride-
1,1'-bis(diphenylphosphino)ferrocene, CAS #72287-26-4), and heated at 80 °C under
CO pressure (60 psi) for 2 hours. The mixture was then cooled down to 23 °C, and
filtrated. Solvent was removed under reduced pressure and the residue was purified
via chromatography (SiO», 10-80% ethyl acetate in hexanes) to give the titled
compound. 'H NMR (300 MHz, CDCl5): § = 8.58 ppm (d, J = 1.7 Hz, 1H), 8.16 (dd, J
= 8.5, 1.7 Hz, 1H), 8.01 (d, J = 8.5 Hz, 1H), 4.10 (m, 2H), 4.00 (m, 1H), 3.97 (s, 3H),
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and then heated in a commercial mcrowave oven at 150

C for 60 mn. The reaction m xture was cool ed down to
w@0003sand filtered to renpve solids. The sol vBIL/USES6/036422

renoved under vacuum and fromthis, the residual

3.72 (Myitkt)uB S2nas, o), i3f.499¢ﬂ,ldy= 81 Hepd il 2aphymy 81021681y RH), 1.40

(m, 25 TDET o) HRESTIHR) 488 T R (300 whwr

CDCl 3) : B=833ppm(d J=2.1H, 1H, 7.94 (d, J =
9.2 Hz, 1H), 7.61 (dd 9.2, 2.1 Hz, 1H), 3.85 (m

3H), 272(m 1H), Emmai_lﬁ:’é, 243(m 2H), 2.40

Meﬂwﬂs &»{tmnze&[(ﬁ YF2- maﬁylpuoehdbm —)yluéydoﬁdtbk}mzﬁﬂimnambilazﬁ)le -6-
ou n

OV TP Y 0
followema(ﬁ r‘égéo S’f@?tHRI%T)'(éélﬂi()%ﬂ rh@'tﬁb)gdf(‘?drfd”% mmol) at 23

15CDC 3
°C. Thepeaétibn dnixture Avay thehHallowed %o (stir ad 23 8C HfoH4, day—l)SoIvent and

excessch_f)6 wa rg\b/e‘f]an r% 1éd %Héﬁb ’_%IH,? %\5’% aé%eg é& rpﬂ?%% |_5|e %(Egg nQligh’cly

acidic S;FH 4$1)6) E)&@sg &‘O\A/af@r Qs rdvifodde! Thdtéblid Wfs Bturated with
a e
CH.Cl.8MeOH, aﬁ@l fﬂtreﬁﬁcbér hedgohents atihel fdlbate marerrespaedndaraaguum.

The rexiiia Wimdr e TG FRGR Al fléied 8o, RomolAfof b Bivent gave

the ded@é@rprbﬂdcﬂ GsEa@l’Gﬁ-whil.éZﬁ)hdS(m?pBl@utIOO%) 1H NMR (300 MHz,
rreth)éllmdazolldlnz ne for aze

CD:0D5¢ 308 Stppm (bal 5)1 3$|Z+18|),1&1|6dd¢ éi %9 1@ IZiZ-l—ﬂzH) f|-91 (d,J=

8.9 Hz Hﬁ? é%ggd?,;; ﬁgﬁ"; %g@@q)mé-ﬁ&(ﬁ(ngz?%% gpl)(?n Sl 1.80 (m,

2H), 1651(m45)-l) ?493(d(3 88)Hz, ZHOMSESHM+H7)5832.000 (m
. M5 (ESI, MtH): 371.1. Determ nation of Biol ogical
Act|V| ty 30To deternine the ef fectiveness of

representative compougds Al § i nvention as
hi stam ne-3 recept or receptor |igands),

2-{ Trari:vseB-[(cS)lZame’nhNIb@endwﬂvﬁcvnknhﬂﬂvlﬂég[%—@emotﬂm le-6- carboxamide

tha08 7 e meL oIty MBS S ﬂrgﬁﬁﬁ%cz} 266"

Ufrigal OSHeR Eb lution of
Carbox@‘?e‘% f@éﬁﬁmbﬁgggﬁe??.@?aoz%z oty s (1895); Journal ©

oxalyl ch‘nloFl’t:iar(ﬂriftfl'!)iq,O@)1 Samthaixipe® He@la({ AlmiThak &@e@t fallowed by 1 drop of
catalytﬁa@gggtg gi%ﬁhi’%%?&écﬂ ndnﬁxtﬂ?@%scglllov%@rtﬁﬁp Ifo(}g‘Y ‘h. Solvent
and excess of oxalyl chloride were removed under vacuum, the residue solid was re-
dissolved in CH2Clz (0.5 mL). Excess of ammonia (2 mL, 1.2 mmol) in CHxCl2 (2 mL)
was then added to the reaction vial. ')I'he reaction mixture was then stirred overnight.

Solvent was removed, and the crude product was purified via HPLC (C-18 column,
0.1% TFA in acetonitrile) to give 16 mg product as a TFA salt (65%). 'H NMR (500
MHz, CDs0D): & = 8.51 ppm (m, 1H), 8.01 (m, 2H), 4.00 (m, 1H), 3.80 (m, 1H), 3.83
(m, 2H), 2.80-3.15 (m, 5H), 2.74 (m, 1H), 1.94 (m, 3H), 1.75 (m, 3H), 1.41 (m, 3H).
MS (ESI, M+H™): 330.0.
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5The rat H3 receptor was cloned and expressed in

cells, and conpetition binding assays carried out,
w@emonskong to met hods previously descri bed (SeBCT/US2006/036422

Esbenshade, et al. Journal of Pharnmacol ogy and

Experi mental Therapeutics, vol. 313:165-175, 2005;

Esbenshade et al., Bi Lusal, ,Phar macol ogy 68 (2004)
933- 945; Krueger, et w@%al of Pharnacol ogy and
N-Isobrapsi-RHgranat3-[{i2apettivisiberidia!1-yildy chbblitd -1 - 28 &nzaBREole-6-

Menbranes were prepared from C6 or HEK293 ceI I's,
expressing the rat hi S2bxamide recept or,

tﬁﬁﬂ@nc&ﬂbgﬁﬂd q@%‘éh ﬁegﬁﬁg%&éﬁ Eg&?%wnﬁéﬁrmescnbed in

Exampleen43Gi chubstltmmglg#mnprapylamlme rior Brmmog{an "HeNpRt[BAD MHz,

coonflfe i M s o BRIERE G, o o, 21, 200
(. HEEE 58 SHEp N, o0 158 1 R

(d, J = 6.706z,6H). MBEESEIM+EN):1372.1day of assay, nembranes were
thawed and diluted with TE buffer. Menbr ane
preparations were incubated with
[4-N-a- et hyl hi stam nee eq48M in the presence or
absence of I ncreasi ng concen ratl ons of | i ands fd[r H3

vver conduct ed in a fi " I une of 0. 5 n1 TE N

buffer at 25 C and mrMﬁgt ed after 30 m nutes.

The gmer Weuﬁamawprw@reused:dr@mgetfd i Wébécﬁ@élcfds@nbed in
in

bi ndi n reacti ons were term nqte
Examprq |1f‘r?>§s isypstiiiding mggpr@p&mned‘pymmoerﬁ ni he NM%dc%)O MHz,

co.0uf SRS (111817 45805 Iy A4 DALR, U582t 5.2

(m, 1sz b0 :(mmH))f 2 @e(molzal)Tﬁgm(hf e3H), Bos@ @, 36)0H afoejm, Yex), 0.82

det er m ned qui d .scintillation counting. For al

(m, 2Hp10. %@m&ﬁbd%ﬁd&% Makp&t370bn bi ndi ng assays, 1050
values and H Il slopes were determ ned by Hill
transformati on of the data and pl. (' values were
determ ned by the Cherfixam Medﬂﬁ equation. Cenerally,

tho about 500 nM Pr@efg *é?.qd%Oconpounds of t he
i nventi on bound to hi ‘twrnéne—IB‘r eceptors with binding
ahéititiet cempbuoch wbsyirepaiet adgardingbtsuthe Prodgduverdescribed in

Examp 3456500 SRERR O IIse: (95 ERBmOnEn i NMKI 309 e, $D:0D): 5 =
557 pABTERNF 4,10 AL 28) 11 101} 3 Bymmatpysfly o
J = 7.7Hiz tiAd) ADB(metihtD82 (ing2HYsS3. emm bR D6 BH), 2T @h, 2H),

1.04 (i) Aol e S b4 8 AR MR e ST R PR o o s

that inhibit the basal activity of the receptor or

Example 147
N-thiazol-2-yl-2-{trans-3-[(S)-2-methylpiperidin-1-yl]lcyclobutyl}-1.3-benzothiazole-6-

carboxamide
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they may be antagonists that conpletely block the
action of receptor-activating agonists. These
w@opossods may al so be partial agonists that pect/usdobso3e422
bl ock or partially activate the histam ne-3 receptor
Tee élﬁeocﬁorﬁpowtbyvafaprwrag catcording Hat thec procadere ldescribed in

cramol 856 A GRS O R 97 R, 000 wi

CD30DI)*B8 elafsa Ippws {rhatl HY.e8.argdnar81)N8lod @n PEHS, akED (&SJ = 3.6 Hz, 1H)
tations upon the scope of the i nvention, which

7.19 (dd\éﬁen@d"zsdll‘@l 9 Q@(mhﬂ-l)a;ap&‘&aadwb 3.48 (Bmd F)h2i95 (m, 3H) 2.76

(m, 2H)e|q;gé @‘égﬂl'%%% .hog cﬁgpl ﬁgﬁﬁ'}é‘%‘)@él @@_tl_mo EH) t he

skilled in the art. Such changes and nodificati ons,
including 15without limtation those relating to the
chenical structures, ' ts, derivatives,

- ' Hider] \ S oldle-

use of the i nventl on, @g)daml de W t hout departl ng -

'Itr%o éhegi%ﬂ: A SCO e@}h%rﬂgﬁp@go%:pé%egbrel g/ggcnbed in

Examplehaag8e¢ esiibstifiting Cﬁéﬁy%?hiﬁesﬂirt anﬁﬁérﬁié an ffvr (390 MHz,

rodr ug, or radi ol abell'ed formthere wher el n:
CD3;0Dy »E 848 ppm (mprild)oB.00 (ran@HR27 .38 (ny,d2ldyen33 ayI2H), 7.25 (m,

10,4 S, AT e, SRS SIS 27 o

2H), 1.94 {e] 31y, honytm 8HkY.801(MOBH). Msl(it—)mr I-Efzﬂa% 1carboxy,
cyano, cycl oal k f1 uor oal koxy, XY,
hal oal kyl , halogen hydr oxy, hydroxyal kyl, nercapto,

nitro, al kyI thio, - NM& car bonyl ,
-802N( R14a) (Ri 4b) - Rub), a group of the
H 182 i (6]

[}-1,3-benzothiazole-
-L32- R53- 1- 3b- Rsbl the other o 'S

sel ect ed fromthe gr&;@é@éﬁw ng of hydrogen, cyano,

aI kox gi I@%&Mﬁ uoro o%(? acﬁémgﬂ%%ﬁgg@ﬁgﬁﬁy%cnbw in

Exampl(sRlam’:)C aublst;twnmlzzapmﬂt?glébﬁne I&RamramdlaRebﬂ WH@@@U MHz,
e ent SE C ro rO consi stin
cs0D} i AR PRy Yo THi %&3@ OTHhyt 750 Pt w27 (. B, 7.20 (m,

2H), 4. r '
) 4.00 468 E‘yéz RS téub)“ﬁﬁ% 21 A8 fhoSthagg ¢ v =70
Hz, 2H)R2. &iwnRé}-BrE?éa(rthH?iE‘plénc(faPt:}W) afa'{(:EFmeﬁl-g)r oa k I3H) MS
sisting of al ky uor oal kyl', hydroxyal kyl ,
(ESI, Mgho)o%}%q‘ﬂ and cycl oal kyl ; or R4 and R5 taken
t oget her W|th 20 the nitrogen atomto which each is
attached forma non-aromatic ring; R6 is aryl,

het erocycl e or heteroEyamptd kK50 ; Rea is aryl or
N.N-difRH- 3 EnR:3-1(S)-2-methyipiperidin-1-ylleyclobutyl}-1,3-benzothiazole-6-

carboxamide

The title compound was prepared according to the procedure described in
Example 143C, substituting dimethylamine for ammonia. 'H NMR (300 MHz,
CD3;0D): 6 = 8.08 ppm (m, 1H), 8.03 (m, 1H), 7.58 (m, 1H), 4.00 (m, 1H), 3.83 (m,
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Rep is aryl or heterocycle; L is a bond or alkyl ene;
WD 2007/ 038074PCT/ 1JS2006/ 036422 L2 is a bond,
WO 807/0880ky/ | ene, C( =0)-, -S-, -S2N(R142) - PCT/US2006/036422
- N(R14a) S02- -, - %% éF%14O - N( Rma)) C( O )-, or
2H), 3.14y(w18HD); 3.08 (m, 1Mk %0 (838HAr298aem SHehéadentaH), 1.92 (m,

3H), 1@&?&%%93 BT 9 HR RSB 1 aN?gQZZ) 502 -

C(O) N(Rl14a)-, 5-N(Rl4a)C(0)-, and N( Ri 5) - R10
is selected fromthe group consisti ng of hydrogen
cyano, fluoro, hydrox%}ﬁ&ﬁﬂiéﬁﬁyl ; R143 and Ri o
Pyrrolffif- 152 RAR A4S DL S R AIBEH qrg b8fifothiazole-

romne group
cycl oal kyl ; 10R| 6 is §ehetham>néromthe group

%J IStc'Zf(%%P % gEedar dEechorc? %5 tan kg?((%g%g,?gdescnbed in
Examplb”ﬂ@&@@ﬁfb‘h‘td’un@%ﬁﬁli@ﬂwé‘ fd?@n'?h‘\% 31 Nﬂ/Jqué(? »CDZ0D):

hal oal kyl , al koxycar bony cycloal' k
= 8.17 pomH|,¢ 81d(nof 1Hd), &i6B (m, "WHErde00 (R] 1H, 3.82- (Rﬁ 2H), 3.63 (t, J

- 07 HSHTA % 5. 8 DN B8 o B, SSRACANS 1.

(m, TH)he168 @aySHE W0 ¢h, BRY. S (ESTUASH'Y: Weady, or

alternatively may be’ optionally stbstituted with one

or nore 20substituents chosen fromthe list of acyl,

acyl oxy, al kenyl, al koxy, al koxyal koxy, alkoxyalkyl,

al koxycar bonyl , alkoxginindi1ggkoxysulfonyl, al kyl ,

al kyl car bonyl, al kyl s —al kynyl , am do, carboxy,
2-[Trane endinl LA)YHobUtYILOINBEKLtHIazbPEY-3-mBE RfiYin-2-one

hal oal kyl, hal ogen, hydroxy, hydroxyal kyl, mercapto,

nitro, oxo, alkylthio, -NRARB, (NRARB)carbonyl,

- SO2N(R142) (Rub), ar_@v&%@m S02(R14b). 25 4. The

compound of claim 3, is selected fromthe

gr CﬁiBr«:mols’Z-ﬁténseB-QﬁlFéudimH-Vi)dfmil@ilﬁmvlﬂ—ﬁ| | 3- béFmaiw;‘olé

Il azol y 0Xxazo , raziny yrazo

;Rﬁf EPWPU“SWS@%PFGGB%WW@Q dQthe qaﬂyuyfp described in

ExamplbeFE %Hsr utmgrﬂ igsH O o (FU“ a@?@to 1H NMR (300 MHz,

hi adi azi non oxadi azo ,
CDCls): o’t‘xad’ .98 ppon(d, J = BJOaHD,I 1), 71;83 edlyl 8t5 HazﬂHyW 55 (dd J=8.5,

2.0 Hz aH»éq%&N% 0 S B B BB 50 BT K, 4,

1.47 (ml 2 ;Mg{) ESIPRRH" M skzel yI . benzot hi azol yl,
enzoxazolyl, be 20|soth|azolyl

Example 152B
2-[Trans-3-(piperidin-1-yl)cyclobutyl]-1,3-benzothiazol-6-yI-3-methvi- pyrrolidin-2-one

To a microwave vial equipped with magnetic stir bar, 6-bromo-2-[trans-3-
(piperidin-1-yl)cyclobutyl]-1,3-benzothiazole (3, 50 mg, 0.14 mmol) was added,
Pdx(dba); (4.0 mg, 0.004 mmol), Xantphos (6.9 mg, 0.012 mmol) and CsCO; (68
mg, 0.2 mmol), followed by 3-methylpyrrolidin-2-one (50 mg, 0.5 mmol). The reaction
vial was then sealed with an aluminum cap, and placed under inert atmosphere by
purging with N2. Dioxane (2 mL) was then introduced via a syringe. The reaction

mixture was then subjected to sonication briefly to ensure mixing of the contents,
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benzoi soxazol yl, quinolinyl, isoquinolinyl,
qui nazol i nyl, quinoxalinyl, phthalazinyl, WO
WQ@D7HEK8BO74PCT/ 1JS2006/ 036422 pteridinyl, purPays2006/036422
napht hyridinyl, cinnolinyl, thieno[2, 3-d]in dazol e, _
and thepyhaaied by piceminasgial nigwyeava overrat 150 A Ifor 6( min.dThglreaction

; I | byl E inyl i peridinyl
i3 B08kat ARPLCHS M an PHRGERT DLk BLBRGE Y Letvent wos
removediundér epyuudi, ayt ,frohln'tr?mhléh@éaibﬂald mi)du%X\ﬂQ?(buriﬁed by

ol ; nyl |
chroma?ﬁrgéﬁgiémgt ! Eggtra?m(uor;quWégég)g%gﬁvg thg titleheompound as
' , ' ' [ ect fro he_
= pure FOEREHER i, 8590 ISR, ORySSL B ST - 2.
Hz, 1H)pYr94nid]idny 8,2 Hyy 1), diéo(dd, J P9r2,d1.nHz, 1Py 3 482N am)! %.72

a i nol | . wherein each ring is substituted wi't

(m, 1HM?%%‘%ﬁ%%ﬁ%ﬁmt%féht%%eneaﬂéﬁsm,ﬂ@)né.ﬁﬁowsmj 8H),

] Ti . aim1, wherein R32 an

1.33 (d'%%t?ﬁ glzt’)%m' nysdﬁ og’e@&pﬁ)'(gzd?!ll’he compound of claim1,
wherein R4 and R5 taken together with the nitrogen 15
atomto which each is attached forma non-aromatic
ring, wherein the non-aromatic ring is a 4- to _
9- nenber ed non- ar omat Egamibg158. The conpound of claim

7, wherein the non-aromatic Ting is a ring of the
2-[{Fang-g-(piperidm-fryl)syqlehutyl]-1,3-benzothiazol-6-yl-oxazolidin-2-one

The title compound was prepared according to the procedure described in
Example 152B, substituting oxazolidin-2-one for azetidin-2-one. 'H NMR (300 MHz,
CDCls): 8 = 8.14 ppm (d, J = 2.4 Hz, 1H), 7.95 (d, J = 9.1 Hz, 1H), 7.62 (dd, J =9.1,
2.4 Hz, 1H), 4.55 (m, 2H), 4.15 (m, 2H)‘, 3.97 (m, 1H), 3.70 (m, 2H), 3.36 (m, 3H),
2.70 (m, 4H), 1.50-2.00 (m, 6H). MS (ESI, M+H"): 358.0.

Example 154
2- Trans-3-(piperidin-1-yl)cyclobutyl]-1,3-benzothiazol-6-yI-3-methylimidazolidin-2-

one
The title compound was prepared according to the procedure described in
Example 152B, substituting 3-methylimidazolidin-2-one for azetidin-2-one. "H NMR
(300 MHz, CDCl3): 6 = 8.12 ppm (d, J = 2.4 Hz, 1H), 7.89 (d, J = 8.9 Hz, 1H), 7.65
(dd, J = 8.9, 2.4 Hz, 1H), 3.88 (m, 3H), 3.75 (m, 1H), 3.52 (rﬁ, 2H), 3.23 (m, 4H), 2.93
(s, 3H), 2.70 (m, 4H), 1.50-2.00 (m, 6H). MS (ESI, M+H*); 371.1.

Determination of Biological Activity

To determine the effectiveness of representative compounds of this invention
as histamine-3 receptor ligands (Hs receptor ligands), the following tests were

conducted according to previously described methods (see European Journal of
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(b); and WO 2007/038074PCT/ 1JS2006/ 036422 yr1 B\ (

)r2 (¢) A is 0, S, -N(R20)-, or C Q@ is -N(R23)- or
WE2003Q8B076 N or C R20 is selected fromthe grewpPUS2006/036422

consi stin en, alk and al kyl carbonyl; pl

Dy
Pharmageipgy? 1§3%19§a821 e#mgnaf/ of Rharmagolagy aﬂld Experimastal

Therap@ificg 2953’%59%@%2@%' SRR T egioty. SHo Gialnpna

Therapewtids, 2A60@091 @16 {1996lear(d B@chémmﬂhdrnia@dldglyt 12:3099-3108
hydrogen, or wth 0, 1, or 2 substituents
(1973)); ndependent |y sel ected at each occurrence fromthe

THOR I-Fg%%éﬁfdr p%\soéloﬁ%@éﬁ@ %Q(/ﬂﬁ@égfi 9 Y:ellg : éﬁ%r @omﬁéﬁ‘t%l

hydr oxyal ky uor oa
blndmgfeisaay&aak@dyoutaakmmmktyImetabklspyewédjslwd@sbﬁbed/ (see

EsbensiRiR 34 iaitharol Shamtisiony anb BroRamEr B NeTHRaLEes
313: 1651f17"’é5m6505§lﬂens’ﬂd@é| et a@nélcﬁihléH|§§1rF§%Hacol y§:é1§2004 ) 933~

ound of claim 1, wherein R4 an are
945; Kr@@@%rs pkal. pumal I@éPhatma@iﬁg}ataom%evmmﬂaleﬁ’(mapsutlcs vol.

t VA
o427 B DBs! Yl LB ASHERHrea RSt ¥ oA Pl
expressing thel rad ihistaminey/ Hyg @écdpﬂd)r,, b?m@moqenlzatlon on ice in TE buffer (50
20hexah drop rrolo erei n each group

mM T”% K BUEEL.AR defhion lmng m t Ongﬁ)bétranﬂzansdinecﬂ qig/m
aprotni T HapoBlE: T T8 el s
centrlfugéd Bene/000Ydbe20 minutes at 4 °C. This step was repeated, and the
resulting pellet was resuspended in TE buffer. Aliquots were frozen at -70°C until
needed. On the day of assay, membranes were thawed and diluted with TE buffer.

Membrane preparations were incubated with [3H]—N-oc-methylhistamine (0.5-
1.0 nM) in the presence or absence of increasing concentrations of ligands for Hs
receptor competition binding. The binding incubations were conducted in a final
volume of 0.5 ml TE buffer at 25 °C and were terminated after 30 minutes.
Thioperamide (30 uM) was used to define non-specific binding. All binding reaétions
were terminated by filtration under vacuum onto polyethylenimine (0.3%) presoaked
Unifilters (Perkin Elmer Life Sciences) or Whatman GF/B filters followed by three
brief washes with 2 ml of ice-cold TE buffer. Bound radiolabel was determined by
liquid scintillation counting. For all of the radioligand competition binding assays, ICso
values and Hill slopes were determined by Hill transformation of the data and pK;
values were determined by the Cheng-Prusoff equation.

Generally, representative compounds of the invention demonstrated binding
affinities in the above assay from about 0.01 nM to about 500 nM. Preferred
compounds of the invention bound to histamine-3 receptors with binding affinities
from about 0.01 nM to about 10 nM. More preferred compounds of the invention
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2511. The conpound of claim 11, wherein the conpound has
the formula (I1): WD 2007/ 038074PCT/ US2006/ 036422
waRdov/03807411) wherein Rl, R2, R32, R3b, Ra, aneCRESANE036422
as defined in claiml. 12. The conpound of claim1,
bound {hiistaninetiresepinsamdthhbisdingeaffiities fran{ aboit 0.83 RIS hbout
OgnMRSINun 0---eN R2 R3b 5(111) wherein Rl, R2, R3a, R3b,
R4, and R5 are as defined in claim1l. 13. The

Conmunds of thed imventlon whehistamipees féceBltorq@énaa that rlnaﬁﬁlate
a bond, and R6 is a structure of fornula:

fU”Ct'O'e Qf thi B regsaiovby alternadhe acﬁwép@hw@mep?ptor These
compoSERGTh PVBILOIIAE i EbIEL Lone R Kbor o

they mawke mntagpriste rtham dampletely block the action of receptor-activating
agonists. These compounds may also be partial agonists that partially block or
partially activate the histamine-3 receptor receptor or they may be agonists that
activate the receptor.

It is understood that the foregoing detailed description and accompanying
examples are merely illustrative and are not to be taken as limitations upon the
scope of the invention, which is defined solely by the appended claims and their
equivalents. Various changes and modifications to the disclosed embodiments will
be apparent to those skilled in the art. Such changes and modifications, including
without limitation those relating to the chemical structures, substituents, derivatives,
intermediates, syntheses, formulations, or methods, or any combination of such
changes and modifications of use of the invention, may be made without departing
from the spirit and scope thereof.
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15 carbon atomto which each is attached forma 3- to
7-menbered ring; vis 1l 2, 3, 4, 5 or 6 14. The
w@oopossods of claim 1, selected fromthe group PCT/US2006/036422

consi sting of:

WHATTS@“LSQIME|31$:(2R) 2-nnet hyl pyrrolidin-1-yl]cycl obutyl).
-6-pyrimdin-5-yl1-1, 3- 20 benzot hi azol e;
Trans- 6- (2, 6-di net hyl pyri di n- 3- yl) 2-{3-[(2R) - 2- et hyl

r [, Qi N cycl obutyl}-1, 3- benzot hi azol e;

1 'g}réghﬁidé&g;fjordr%{drlrét hoxypyri m di n- 5 yl) 2-(34(2R) - 2-rnet

hyl pyrrolidin-1R, vyl ]cycl obutyl). -1, 3-benzot hi azol e;

Trans-6-(2-rrethox?qy4c|_md i n- -y1)-2-{3-[(2

R) - 2- net hyl pyrrR d yl]

cycl obutyl}-1, 3- benzot azol e; R"f'?ahn

s-2-{3-[(2R) - 2- net hy! ro$ 1

i n-1-yacycl obutyl}-6- [ -1, 3- 5benzoth iazo
le; Trans-6-(6-neth6\'xyp ri dRd n-3-y1)-2-{3-[(2
R -2-methyl pyrrolid in-1-yl]c¥abobutyl}- 1, 3-benzoth
i azol e; Tra n s-2-{3-[(2R)-2-nethyl pyrrol id

in-1-yl]cycl obutyl}-6- pyl(ﬁ di n-3-y1l-1, 3- benzot hi azol e;
10Tra ns-3-(2-{3-[(2R)-2-nethyl pyrrol id in-1-yllcycl
obutyl}-1, 3-be nzoth iazol-6- yOquinoline; Tra

ora phaﬁnécélﬁlc%llgdgbmbtabl@ da; 8siek) aﬂnd&gﬁé&u@ ) oPretidlBpelled form
pyrrol id 1In- I]cyclo butyl}-1 benzot hi azol e;
thereofrwhgsein: ( 2- {3 [(2R) 2-met hyl pyrrol id in-1-yl]cycl

1, 3-be nzoth iazol-6- yl)benzonitrile;
%ngs/a#)[{S [(2S)-2-nmethyl pyrrol id

ome ib’f’ % lend dR0ib Untyd idget, @y, sicgloxy, dkeryl lalRexyy erikzaxyialkoxy,
alkoxyelpll%ﬁ )(Q_G:a?gcgnsﬁ (ééxyﬁg]@m h&)%ﬁ%lﬁyq} %Eylnalfylcarbonyl,
alkylsulfonyl, alkynyl, amido, carboxy, cyano, cycloalkyl, fluoroalkoxy, haloalkoxy,
haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, nitro, alkylthio, -NRaRg,
(NRaRg)carbonyl, -SO2N(R142)(R14p), “N(R142)S02(R14p), a group of the formula -Lo-
Rs, or a group of the formula —L35-Rea-Lap-Reb;

the other of Ry and R; is selected from the group consxstlng of hydrogen,
cyano, halogen, alkyl, cycloalkyl, fluoroalkyl, alkoxy, alkoxyalkyl, fluoroalkoxy,
alkylthio, -SO2N(R14a) (R1ap), and -N(R142)SO2(R14b);

Rsa and Rgy, are each independently selected from the group consisting of
hydrogen, cyano, halogen, alkyl, cycloalkyl, fluoroalkyl, alkoxy, alkoxyalkyl,
fluoroalkoxy, alkylthio, -SO2N(R142)(R14b), and -N(R142)SO2(R14b);

R4 and Rs are each independently selected from the group consisting of alkyl,
fluoroalkyl, hydroxyalkyl, alkoxyalkyl, and cycloalkyl; or R4 and Rs taken together with
the nitrogen atom to which each is attached form a non-aromatic ring;

Rs is aryl, heterocycle or heterocyclealkyl;

Rea is aryl or heterocycle;

Rep is aryl or heterocycle;

L is a bond or alkylene;
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yl]cycl o butyl)-1, 3-benzoth azol e; 20Trans-6-(2 ,6-d
i methyl pyrid i n-3-y1)-2-{3-[(28)-2-m ethyl pyrrolid

WO 030384 cycl o butyl)-1,3-be nzoth iazol e; PCT/US2006/036422
Tr ans- 6- ( 2- met hoxypyri m

hde@-BDQQI.)-OZ,-&'BWPOQSP(Z%PB;/,I BOMN{R 142}, FMRi42)SO2-,

ClON e N e R G 5. v 1L 2 (3-[ (25) - 2- met hyl

LQXhhdl L3[, @re @aéh Mdepxeauentwwb}tte%ﬁora th@ RESI M EeASItRrig of a

|
bond, O Aoy (5ot y 51 BOsNGR et 1 Eie) 562y S{QINGRisak:

-N(R14aﬁ:€)flél§3{]C@%oﬁuﬁﬂygp%;:?% idin-5-yl1-1,3- benzoth

RaisiselecBaliremetheyrotp doneistig opkydmbgen, cyano, fluoro, hydroxy,
in-311)-2-{3-[(2R)-2-net hyl pyrrol idin-l-yl]cyclo
and a Ik)Slutyl) 1, 3-benzoth iazole; Cis-2-{3-[(2S)-2-nmnethyl

ng% bR Rab Breleé(éH wsbshdéﬁtwléeuéc@mtr@abﬁ dBurehds ﬁ%m the

enzot hi azol e; -d I methoxypyrim

group cpnsstlpg)of2y@®g[602$7<ynandtdyyloqﬂw,r ol i d in-1- yl] cycl 0

R Felehet PERTBblrb 08 BpSsipting of bydrapfh; 2kl Agi ¢

Ik arb | NC %ﬁ)jenzot hi azol e;
a OxyCTr adr?syyzd-r?g@ﬁg MIL) (gmmet h‘i yrrol id in-1-yl]cyclob

Ra §nd Re Qf%@ﬁ%@ﬁﬂﬂﬂnﬂi’&el%ﬁe frpﬂyhy@r@genr@Mmcwnbaloalkyl

alkoxycﬁ@d}%fﬁ%ut Cf%’ @?5[ (2R) - 2- et hyl IOVHQJ id

benzot hi azol - 6- yOpyri dazi n- 3( 2H) - one;

2. fh?Tﬁg”;‘EPSQ{{E%B%‘W%} V\&‘I éln F£1( %R ) ?R’_e, ?1 3/ in L2l %lonid and Rg is

as defir@Nadi&hfagol - 6-yl) pyridi n-2(1H) - one;

3. The compound of claim 2, wherein Rg is a heterocycle which may be
unsubstituted, or alternatively may be optionally substituted with one or more
substituents chosen from the list of acyl, acyloxy, alkenyl, alkoxy, alkoxyalkoxy, -
alkoxyalkyl, alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl, alkylcarbonyl,
alkylsulfonyl, alkynyl, amido, carboxy, cyano, cycloalkyl, fluoroalkoxy, formyl,
haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, nitro, oxo, alkylthio,
-NRARg, (NRaRg)carbonyl, -SO;N(R14a) (R14p), and, -N(R142)SO2(R14p).

4. The compound of claim 3, wherein Rs is selected from the group consisting of
furyl, imidazolyl, isoxazolyl, isothiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrrolyl, tetrazolyl, thiadiazolyl, thiadiazolonyl, thiadiazinonyl,
oxadiazolyl, oxadiazolonyl, oxadiazinonyl, thiazolyl, thienyl, triazinyl, triazolyl,
triazolyl, pyridazinonyl, pyridonyl, pyrimidinonyl, indolyl, benzothienyl, benzofuranyl,
indazolyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, benzoisothiazolyl,

benzoisoxazolyl, quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, phthalazinyl,
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Trans- 3-net hyl - 142-{3-[ (2R)-2-nmet hyl pyrrolid in-1
-yncycl obutyl1l-1, 3- benzot hi azol - 6-yQpyri d
WO 020 3doly4+ one; Tra PCT/US2006/036422
ns-2-(2-{3-[(2S)-2-nethyl pyrrolid in-1-yl]cyclo
pteridinghipytinyll ngphigiyriding, icialingl; thiGyd[RBd]inéda20l& ( 2H) - one;

pyrrolomﬁ%agﬂ?q el %Bxlf?%?tuimgj[ gzm)jlnyl azocgnylp%orp#olmyl piperazinyl,
plpendlhﬂnpﬂ’fr@licﬁﬁyl' p?rr&lﬁ’?bzrrdlﬁ'ﬁiﬁ'bm@i(ﬁw thﬁaropyndmyl tlhlomorpholmyl

Trans-5-neth 2S) - 2- net rrol
dioxanyj, rAithigny| Ctﬁra parofuryl, gllydropyranyl tetrahydropyranyl and
t hi azol - 6- yppyri di n-2(1H) - one;
1 3]dlog§|$ﬁglns 3-net hyl - 1- (2-{3-[(2S)- 2-met hyl pyrrol id
in-1- yI]cycIo butyl}-1 , 3-
enzot hi azol - 2(1H) rnid
5. 'ﬁ}? gorwogn(? fﬁkﬂ%d{ vﬁ'@r@lﬁ(lﬁa @s@qqte@ from the g%{lp consisting of

cyanopﬁé’r"\yl 'ﬁgr&z@@b?%ﬁh&i‘n?lz‘ﬁgﬁl id rﬁ ;Qirc Iu%ﬁﬁl&iﬁ@ﬂ and

qumollrtybrvzlmraln ’ng is substituted with 0, 1, or 2 substituents selected from

pi peridi n-1-yl cycl obutyl) 6- pyrimd
methox???ggﬁv%‘hws benzot hi azol e

G s-6-(2-nmet hoxypyri m di n-5-y1)-2-(3-piperidin-1-ylcyc
| obutyl)-1, 3- benzot hi azol e;

6. Ph%ccznpguraci@baﬁlrm wwwelad%aamﬁ Ravmyreibetaihyd®gen- 1, 3- b
enzot hi azol e; Ci s-2-(3-norphol in-4-ylcyclo
butyl)-6-pyrimid in-5-yl1-1, 3-benzoth iazol e,

7. 'B{H]:csn{)()aﬁd ofl 8lairh 6, mitvaraini R, amd Rz Ydken ﬁ)‘d@ﬂf&%lﬂ} the nitrogen

Il p | id 2- ylI'meth
atom toeytycte @gé@ C%/a%tggj@c{ élj‘we%/ rﬁéﬁﬁ‘gmiahg irgg, \¥vherrr§|n tﬁg gon aromatic

rin ddﬂ.t%gLH qﬂﬁp - = ylicyclobutyllpyrrol id
ing is I n-2-y e;rnﬂ%%ﬁgn é@ -[ (3aR, 6aR) - hexahyd ro

yrroI 0[3 4-b] pyrrol - 5(1H) ylicyclob utyl}-6- pyrinn

5-y1-1,3:Db t
8. ahesmadinaattatn. kil dhepppraspaiacaingisy ing obihen
structurg: YI ] cycl obut y1} - 6- (2- 5met hoxypyrim
i n-5-y1)-1, 3-benzot hi azol €;

G s-2-{3-[(2R) - 2-net hyl pi peri din-1-yl]cycl obutyl}-6-py
rimdin-5-yl1-1, 3- benzothi az%I e;

(@— -

Q; )p2

(b) ;and
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G s-N-i sopropyl - N-net hyl - Nd3- (6- pyri m di n-5-y1-1, 3-ben
zot hi azol - 2- yOcycl obutyl ]am ne; 10C s-0 43-(6-pyrimd
WO m003/038b74L, 3- benzot h i azol - 2- Acycl obut yl ] pi perPaT/U4S2006/036422

i n-4- vyl }nethanol; Trans-{113-(6-pyrim
in-5-y1-1, 3-benzoth i -yOcycl obutyl]p iperid
i n-4- yll nmethanol; é

Tr ans- 2- ( 3- pi peri di 3 NSBGt y0- 6- pyri mi di n-5-y1-1
, 3- benzot hi azol e;
15Tr ans-6- (2, 6-di neth I6§ridin-3-y|)-2-(3-piperidin-l-

yl cycl obutyl) -1, 3- benzot hi azol e;

Tr ans- 6- ( 6- met hoxypyri di n-3-y1) - 2- (3-pi peri di n-1-yl cyc
| obutyl) -1, 3- benzot hi az@)e; .

Tr ans- 6- (2- mei hoxypyri m di n-5-y1) - 2- (3- pi perid
in-1-ylcyclobutyl)-1, 3- 20benzot hi azol e;

65/%2?(:53%\&@3?%6@[ geing;)tlhi azol - 6-yl jpyridazin-3(21-0-

Qpis —NERQPRDr (@3- pi peri din-1-yl cycl obutyl)-1

3: benzat hi azol - 6-yl | pyri dazi n-3(2H) - one;
Qs e85 Gret hyl - 242- (3-piperid
F%%ﬁ]sgif‘réli’ééiafglgw t?%)zg_réyghcgﬁ%ﬂﬁ@ bfRPdroden, alkyl and alkylcarbonyl;
[t and p2-areelagh-ind¢Rerdentlyi herors; .
éﬂ;{zlggssggggnbgawfé bash g sententy 8, 185 BT
rit enané 1% AraTBhAY InddpandendPh oty 1) - 2- (3-pi peridin-1-yl

C%ng obutyl)-1, 3- benzot hi azol e;
whaneiheach cabonctom iN-thetringl is Rupstitu®dowith imydrogen, or with 0,

1, or 2 bllsetileliid inticBRARBH A sBfSteclar AL ORI 58 oo
consisting-di-hytioden3 hberomgt flubmy alky?-hydWRyalkyl, fluoroalkyl, cycloalkyl,

OO7/8$8074PCT/U82006/0364 2
cyano, 511?@9 og;m,ququ{kyl»eglﬁyxhrﬂqepg;:alkoxy, halogiligyl, and N(Rz1a)(Ra1p),

whereirtpﬁﬁ'z«]gl'zdaﬁﬂg%?%ﬁ eNen ﬁwéb%p%ﬂ%kﬁﬁé@%{ég?nﬁr%%@ Hrodp BREBED of

cycl
hydrogen, alkyl, and alkylcarbonyl.

0. The compound of claim 1, wherein Ry and Rs are taken together with the
nitrogen atom to which each is attached to form azepanyl, azetidinyl, aziridinyl,
azocanyl, morpholinyl, piperazinyl, piperidinyl, pyrrolidinyl, pyrrolinyl, and
hexahydropyrrolo[3,4-b]pyrrolyl, wherein each group is substituted with 0, 1, or 2
substituents selected from alkyl, hydroxyalkyl, and fluoro.

10.  The compound of claim 1, where mis 0, L is a bond, and Rg is heterocycle.

11. The compound of claim 1, wherein the compound has the formula (11):
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Trans- N-i sopropyl - N-{3[ 642- net hoxypyri d
in-3-yl)-1, 3-benzot hl azol - 2-

wylopoysorobut yl } - N- et hyl ami ne; PCT/US2006/036422
Trans- N-{346- (2, 6-di met hyl pyri di n-3-y1) -1, 3-benzot hi az
ol -2-ylicycl obutyl}-N sopropyl - \Rpet hyl am ne;

Trans- 2- ( 2- { 34i E@Q‘ropyl (et hybam no ycI obutyl }-1, 3- be
nzot hi azol - 6- Apy < 10Tra
ns- 2- (2-{3-psop wfy'?(rng\t?ypagj @

m no] cycl obut y1151, 3- benzot hi azol - 6-%21) - 6- nmet hyl

pyri dazi n- 3( 2H) - one; Rapb

Trans-1-(2- {34i sopr opyl (Ihet hyl ) am no] cycl obutyl}-1,3-b

enzot hi azol 1)-3-_ et hyl pyri di n- - one;
whereimRanBz. R42Rs bsf% @6‘5& %W(Srﬁ@g fingd)ig a'm
i no] cycl obutyl}-1, 3-benzot hi azol - 6-y1) - 5-
15net hyl pyri di n- 2( 1H) - one;
12. ThesempoliBd af etairmi hthrbwhbmmmmgntﬁhwthafodmulaB@ Wi-1
, 3-benzot hi azol e; Tra ns-6-pyri
|d|n 5-y1-2-(3- Ryrrolldln 1- %cy
azo | e;
Trans- 6- ( 2, 6-di et 'I“p@T‘r‘K\B-
| cycl obutyl) -1, Bs benzot hi azd¥e;
20Tr ans- 6- ( 2- methoxypyrlmdln 5-Ry) -2-(3-pyrrolid
i n-1-ylcycl obutyl)-1, 3- (|lp| nzot hi azol e;
Trans- 6- (2, 4-di net hoxypyri m di n-5-y1) -‘2-(3- pyrrolidin-
whereih R4l RycReb Ry Ry, 28d Reavecddhdefiraddein claim 1.
Trans- 6- ( 6- net hoxypyridi n-3-yl)-2-(3-pyrrolidin-1l-ylcy
cl obutyl)-1, 3- 25 benzothiazole; Tra
’ ' | i nd, and
18, Fhp eprp R i P el SHS SR Re ey Le s bo
Re is a'Etmn&wéafrﬁlrhy.llaZ [2-(3-pyrrolidin-1-ylcycl obutyl) -1, 3-
benzot hi azol - 6- yl] pyridazi n- 3(2H) - one;
30Trans-5-net hy1-142- (3-pyrrolidin-1-ylcycl obutyl)-1,3
- benzot hi azol -6-yl ] pyridim 2(1H)-one;
Trans- 3- net hyl - 142- ( 3- pyr njol 'Q' n-1-yl cycl obutyl)-1, 3-b
enzot hi azol - 6- Apyri d i_n_-N F- one;
Rw

P?Dl?:yt y1) -1, 3-benzot hi
1

2-(3-pyrrolidin-1-y
Ro

(e)
wherein R4 and Rq7 each are independently selected from hydrogen, alkyl, haloalkyl,
cycloalkyl, alkoxyalkyl, aryl, and heteroaryl; or Ris and Ry7 taken together with the
carbon atom to which each is attached form a 3- to 7-membered ring; vis 1, 2, 3, 4,
5,or6

14.  The compound of claim 1, selected from the group consisting of:
Trans-2-{3-[(2R)-2-methylpyrrolidin-1-yl]cyclobutyl}-6-pyrimidin-5-yi-1,3-

benzothiazole;
Trans-6-(2,6-dimethylpyridin-3-yl)-2-{3-[(2R)-2-methylpyrrolidin-1-

yileyclobutyl}-1,3-benzothiazole;
Trans-6-(2,4-dimethoxypyrimidin-5-y1)-2-{3-[(2R)-2-methylpyrrolidin-1-
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Trans- 2- (3-azepan- 1-yl cycl obutyl) - 6-pyri mdin-5-y1-1,3

- benzot hi azol e; Trans-2-(3-norphol in-4-ylcyclo
wadoya3sos pyri md n-5-yl-1, 3-benzot hi azol e; PCT/US2006/036422

Trans-2-(3-[(2S)-2-(fl uoronet hyppyrrol id

yllcyclobuotyl}- 1,3} mgredotioibrdlgl } - 6- pyri m d n- 5- yI

1, 3- zot hi azol e; Tr : yrimd
TiBigS e A e R Y2515 BBt ae Y-
Lpereidnsig Trans-
yI]cycloE)?%@ 1%-5346 @2 df)i di met hyl pyri di n-3-y1)-1, 3-benzot hi az
‘lang-2-{3 ]'_ (@Rot2emiethyyrmtidire -yiljayclnbaty}@rpytidinet-yl-1,3-
benzotﬁioérrlans 2-[3-(2-nmethyl pi perid
A29%y1) cycl obut y1] -6-pyrimid in-5-y1-1, 3-

'h%ﬁéfﬂ- Ah8xypyridin-3-y1)-2-{3-[(2R)-2-methylpyrrolidin-1-yllcyclobutyl}-
Tr ans-g?(S hexyzfﬁlydrop)}/lr)roi{o{(S 4)1 b] pyr}?%y- (1H)-yy] Xy v
1,3-berggthjazole; pyri mi di n- 5-y1- 1, 3- benzot hi azol e;

TreRS e R e B N 4 d-yr';l%@'%wf!}-a‘a-tnsfe'%@o% K3 o

benzothiaasle; 243- (4-f | uoropi perid

y 1;{3/ ?23&#@%9/ Heihﬁﬁéyzr;oqe nh?X%]p¥clog]utyl} 1,3- benzothlazol%-

yl)qumoTFn@nS 6- (2, 6-di net hyl pyridin-3-y1l)-243-(4-fl uoropi peri
I'n-1-Acycl obutyl]-1,3- benzot hi azol e; 20Trans-
T@R}-&(Q-ﬂu@l@p;wdlnrﬁ-wﬂ -2-{3-[(2R)-2-methylpyrrolidin- -1-yllcyclobutyl}-1,3-
benzotl?,,a 5'ey1 1, 3- benzot hi azol - 2-yOcycl obutyl ] pi pe rid i

Wa?‘?i"sf"i e B o e o

ylbenzpgitiilg; 5- y| - benzot h i azol - 2-y1)-cycl obuty1] -am ne;

TrRbs2s ol Bt @dﬁf*wgﬂgﬂ%‘{y&r@ -biinisin-5-v1-1.-
benzotﬁ'a?mile_{f%% (2- II\/gt Eai(y py:ng{nhl d |r I )all(r)n benzot h
aas- 6;% ézﬁg%wm@%fS xlgrﬁr{g ﬁmqthweyﬁgwln-%

yl]cyclo%)ﬁ?g}' 1 %d{?%g@gut yl | - met hyl 30pr opyl - am ne;

Tnamslﬁl-(z Brdimptiadmyridin-3a) - B4B(2S): 2thdpyiralidiciiobut y 1)

am ne,;

yl]CVCIOIPPEVrI}}sPé ?ﬁwh'a¥%’26 (2- met hoxy- pyri ni di n- 5-y1) - benzot h
TRACL6-L2 W tRYQ RHTdiR5-y1)-2-{3-[(2S)-2-methylpyrrolidin-1-

yllcyclobutyl}-1,3-benzothiazole;
Trans-6-(6-methoxypyridin-3-yl)-2-{3-[(2S)-2-methylpyrrolidin- 1-yl]cyclobutyl}
1,3-benzothiazole;
Trans-3-(2-{3-[(2S)-2-methylpyrrolidin-1-yl]cyclobutyl}-1,3-benzothiazol-6-
yl)quinoline;
Cis-2-{3-[(2R)-2-methylpyrrolidin-1-yljcyclobutyl}-6-pyrimidin-5-yl-1,3-
benzothiazole;
Cis-6-(2,6-dimethylpyridin-3-yl)-2-{3-[(2R)-2-methylpyrrolidin-1-ylJcyclobutyl}-
1,3-benzothiazole;
Cis-2-{3-[(2S)-2-methylpyrrolidin-1-yllcyclobutyl}-6-pyrimidin-5-yl-1,3-
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am no) - et hanol ;
Trans-2-({316-(2, 6-D net hyl - pyridi n-3-y1)-benzot hi azol

WO 200ybbsoyc| obut yl yet hyl - am noyet hanol ; 56- Pyrp@u/us2006/036422

in-5-y1-2-(3-pyrrol id in-1-ylnethyl-cycl o
benzothiaitold) - benzot h i azol e;

QA ey erumAiy P - der bypymgiaint- P
ViloycloBiftyg: % &eﬁg@%&&r}g;( hy F}/“y:nr i i1 y1)-

(blyfﬂ (ﬂ;ﬁ{qmnléﬂmizyﬂdmﬁa;db?f{?: [(2S)-2-methylpyrrolidin-1-yljcyclobutyl}-

rans- 6- (1- Met hyl- 1H pyrazol - 4-y1) - 243- ( 2- met hyl - pyr
1,3-ben;8’} iarqler - y1) -cycl obutyl ] - benzot hi azol e; Tran

T R ol st

yl)pyrldama-a{ H}O(ﬂgs azetidin-1-ylcyclo
'@'g %—g-ﬂ\%g%-ﬂ@-f@ﬁ§ﬁw2'-rweﬂ\ﬁ&n%li)ﬁi]r?-1-Jyl]gi/clobutyl}-1 3-
benzothTaml$-?|)m&ﬂm Bgmm)dneyl cycl obutyl) 6-(2,6-d inethyl

yridin- 1) nzot hi a
Fobib el R 2 mey Iy ¢ leYcIaBeb) 1L 3+ pyr

benzot@%%l;ﬁgl}}@ C%l?a%éggge-ﬁ II;: 232/2: gbutyl) 6- (2- met hoxypyrim
TansB-mEthy; 13(2-{R[(2R) 2+ metiyipyrrolidin-1-yl]cyclobutyl}-1,3-
benzothlﬂé]}sg/ylbéchgn %2?‘3 9‘1‘¥| iygl oggtngé% h?aggl g dTr an
%SES@(@%@F%? ?%t%@g@brhglzng -_chycIobutyg -1,3-benzothiazol-6-
yhpyridazin- 3(2H)-one
Trans-6-methyl-2-(2-{3-[(2S)-2-methylpyrrolidin-1-yl]cyclobutyl}-1,3-
benzothiazol-6-yl)pyridazin-3(2H)-one;
Trans-5-methyl-1-(2-{3-[(2S)-2-methylpyrrolidin-1-yl]cyclobutyl}-1,3-
benzothiazol-6-yl)pyridin-2(1H)-one;
Trans-3-methyl-1-(2-{3-[(2S)-2-methylpyrrolidin-1-yl]cyclobutyl}-1,3-
benzothiazol-6-yl)pyridin-2(1H)-one;

Cis-6-pyrimidin-5-yl-2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-benzothiazole;
Cis-6-(2-methoxypyrimidin-5-yl)-2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-
benzothiazole;
Cis-2-(3-piperidin—1 ~ylcyclobutyl)-6-pyrimidin-5-yl-1,3-benzothiazole
Cis-6-(2-methoxypyrimidin-5-yl)-2-(3-piperidin-1-ylcyclobutyl)-1,3-
benzothiazole;
Cis-2-(3-azepan-1-ylcyclobutyl)-6-pyrimidin-5-yl-1,3-benzothiazole;
Cis-2-(3-morpholin-4-ylcyclobutyl)-6-pyrimidin-5-yl-1,3-benzothiazole;
Cis-{(2S)-1-[3-(6-pyrimidin-5-yl-1,3-benzothiazol-2-yl)cyclobutyl]pyrrolidin-2-
yl}methanol;
Cis-((2S)-1-{3-[6-(2-methoxypyrimidin-5-yl)-1,3-benzothiazol-2-
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25benzot hi azol e;

Ci s-N42-(3-Pi peridin-1-yl-cycl obutyl)-benzot hi azol e- 6-
W ideansstoan de; PCT/US2006/036422

G s-2-Chl oro- N42- (3-Pi peridin-1-yl-cyclobutyl ybenzot hi

yl]cyclobltyl}pyﬁokdllhéﬂ;?lf)mmmt;)lCI S- #[2 (|3 Pi perid
cgnﬁ]%gi/ (3a§céa%g 1ahyd$gpzy%t'olo[l3ilzg p?/rr(?)l %(J H)pyl]cyclobutyl} 6-
pyanﬂ_%yM% géngtﬁgzb@ n-1-yl-cycl obutyl)-benzot hi azol e- 6-

obutyram 30Ci s- Cycl opropanecar boxyl i c

Céle+23|{32E(38RE6afé)'—hebxm}yﬂwauy(m[BbeMitrbl 5(1H)~yl]cyclobutyl}-6-(2-
ani de;

b 1 hi
methoxgS TR Btk hrshehAa BrPE:
@1@121[32[(2Qj@'—ﬂ@tmﬂblbeﬂidh‘ﬂ-’r? ixsb@ﬂmhm -Baplef-yl k
| opent ariecar boxyl'i'c
benzothigzalen- ( 3- Pi per | d| n-1-yl - cycl obut y1) - benzot hi azol e6-yl

o BN PRI Hhtatheastes.
yl)cyclobubiagene;C s- Fu ran- 2- carboxylic

CI 3-Piperldin-1-yl-cycl obutyl)-benzot hi azol e- 6-
{?%{%s,(é@yrm*ﬂdm 5-yl-1,3- genzothlazol 2 ))//I)Z;yclobutyl]plpendm-4- Y

yl}methQ'nél'Af .Cyano- N-[ 2- (3- Pi peridin-1-yl-cycl obutyl)-benzoth
Il azol e- 6-yl ] - benzamni de;
Irenpéﬂ 43-(§-pyoiridin25-yB4 B-penzothiazdl-3-yHeyatd ity yiperidinngzo
imeth hllazol e-6-yl] - benzenesul f onam de;
Yimetneidl i ophene- 2-sul fonic

ﬁﬁhé‘-'?z('B(-&pBrlﬁi?M -@Id?cfbbmyl FN—%'yﬁmHMJQ ylb13 Bz HYRTI8L&e0-

ene-2-carb
f—fran&ﬁf@Q ghrneidswipycmd?n-@ W)I-Z-é?ypimmryn )ylcyclobutyl) 1,3-
benzot ggothlazole 6-yl1l- am de;
hi ophene-2- car boxylic

hansl-ﬁ[-% m@ﬂfbmw|dnnn3~yr)az (yyugbﬂamw-y)cyclobutyl) 1,3-
henzot hi azol e- 6
benzothigzole: (3- pi per | d| n I -yI cycl obut y1) - benzot hi azol e- 6-y1

1%8’8‘;&“’6 (%?"‘é}]@yﬁg @gﬁ%@;gﬁ?gﬁpende-ylcyclobutyl)-1 ,3-

benzotraazadd;2- ( 3- Pi peri di n- 1-yl - cycl obuty1) -

I
épgs-%yﬂi- ,Z[?fgggglga -Mg:ygioggfyl -1,3-benzothiazol-6-yl]pyridazin-3(2H)-

one; acidl2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazol e6-yl
- am de;
(l|s 2-[2-(3-piperidin-1 -ylcyclobutyl)-1,3-benzothiazol-6-yl]pyridazin-3(2H)-one;

Trans-6-methyl-2-[2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazol-6-
yllpyridazin-3(2H)-one;

Trans-3-methyl-1-[2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazol-6-yl|pyridin-
2(1H)-one;

Trans-6-(1-methyl-1H-pyrazol-4-yi)-2-(3-piperidin-1-ylcyclobutyl)-1,3-
benzothiazole;

Trans-N-isopropyl-N-methyl-N-[3-(6-pyrimidin-5-yl-1,3-benzothiazol-2-
yl)cyclobutyllamine;

Trans—N-isopropyI-N-{3-[6-(2-me’;hoxypyrimid in-5-yl)-1,3-benzothiazol-2-
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Cs-N[2-(3-Piperidin-1-yl-cycl obutyl)-benzothi azol e-6
-y1] - 2-t hi ophen- 3-yl 25 acet am de;
wee@mBgo2+ ( 3- Pi peri di n-1-yl -cycl obut y1) - benzot hi'Be®i086/636422
-y1] - 3-t hi ophen- 2-yl pr opi onam de;
yljcyclobusAl3Nftietytamiyib: NA2- (3- Pi peri di n-1-yl -cycl obutyl ) - ben
ot hi azol e-6-yl1] - propi onanni de;
o5 N 18aPreR N %g-@dmgtb@qypwdm-&yl)—1,3-benzothiazol-2-
| W=l 20 &R idin-1-yl-cyclobutyl)-
y]CyCIOngolgﬁpé@X‘aﬁ @éyl pam de; WO
Doz ERPTeRGCN-{BIBNERERDYridin-3-y1)-1,3-benzothiazol-2-

yl]cyc'oﬁ{‘@ggﬂgﬁé%;%%{”#%éhé2_;71Pidg?rl din-1-yl-cycl obutyl) benzot
TraASN-18.06-(B s Riimrtyibftdin-Blyi Y -0 otk BREFAEDLBB Hy foN-

. 6-&11- r opi onam de; ,
Isopropyi-Mrigettwtanisepi peri di n- 1- yl - cycl obut y1) - benzot hi azol e-

Hals R b e beminalsusiabu ) S henzaiipanldie.- o
yl)pyridaziaB(2H)-bag) c acid isobutyl ester;
rans- Qycl opr opanecar boxyl i c

&énaﬁz { @-Iﬁs%ppﬂ_(rnetily_iba%/rﬁwpw;btytyh}-1 ,3-benzothiazol-6-y!)-6-
methylp%ﬂéﬁh%‘%ﬁz.'oﬁéﬁ' yi k am de;

ans- but'anecar boxylic
Taans{122(-3-[Bqpeopyl (methyl)artiysitydiobuty -1 ,3-benzothiazol-6-yl)-3-
methvl tolaer_g@yﬁ_Bl azol e-6-y11l- amide;
YIPYIERs< 'y er®)Fent anecar boxyl i ¢
1@223& 2?%@?%@@@{%3&15@&Eﬁ&b"&)‘t%ﬂ ,3-benzothiazol-6-yl)-5-
methylpyridins2(@yrHtasieexanecar boxyl i ¢
' - P i dinsa-yl- | ohyt - ,
T3S B ot B S I M aheneathioseley § o
Taoi o e _ 1 benzat b 6-
il i T e
5@5‘%@2(2(63dm%ibvlipwldmi3"yl)=?:9£pwmh(§n131—ylcyclobutyl)-1 3-
t hi azol e-6-yl k am de;
rans- Pyri m di ne-5-carboxylic
TasnsH6t(2-rh8theixppyrirdidin-5-y)-2 48 Pyelolitinll -ylcyclobutyl)-1,3-
20benzot hi azol e- 6-yl ] - am de;
benzot RS- Pyr azi ne- 2- carboxyl i c
ngl'%ézigggl:%g@ﬁ’ééﬁg%w]ﬂ?ﬁiéﬁn‘%yéd-'é/f)yf-tﬁwltrgﬂaih-1 -yleyclobutyl)-1,3-
benzothiazodari c- [ 2- (3- Pi peri di n-1-yl - cycl obut y1) - benzot hi azol e

- 6- - i din:b-yl -
TranQ’-é-](GPrxéfhrgxy;I)ynd?n-%-yl)-2-(3-pyrrolidin-1 -ylcyclobutyl)-1,3-
benzothiazole; ‘

benzot

Trans-2-[2-(3-pyrrolidin-1-ylcyclobutyl)-1 ,3-benzothiazol-6-yl]pyridazin-3(2H)-
one;

Trans-6-methyl-2-[2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-benzothiazol-6-
yl]pyridazin-3(2H)—one;

Trans-5-methyl-1-[2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-benzothiazol-6-yl] pyridin-
2(1H)-one;

Trans-3-methyl-1-[2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-benzothiazol-6-yl] pyridin-
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am ne;
25Racem c42- (3- Pi peridin-1-yl-cycl obutyl)-benzot hi azol
wW@2®7/9igb7pyri m di n- 2-yl - am ne; Raceni c-BE&F/DS2006/036422
rono-pyrimidin-2-yl)42-(3-Piperid
2(1H)—oh8:| -yl -cycl obutyl)- benzoth iazole-6-yll-amin e;
Racem c- (5-met hyl - pyridi n-2-y1)42-(3-Pi peridin-1
Trﬁhs@&-emmmﬂ-mﬁmwmﬁmwmew 4/1-4r8-henzothiazole;
ﬁ%ﬁg%ﬁﬁ@%@@ﬁ%&g& :c(%hﬂlhé)}élq@rﬁh (PSR -PEOF i35, ©
BRSO AZIROTHUSRIPAGhIFeAPAIdin-1-yl]creloatyd)-&-pyAn{idinF5-yl-
i peridin-1-yl-cycl obutyl)-benzot hi azol e-6-yla m n*
1,3-bengpliiazoleni tri | e;
2 - - 2= i 1.di n=:1=wul - . e
TRnEdROS Fs apyanh By Bierlofideetd Y/ RBIafisyrolioin-2-
ylimeth&del Tr ans- 3- [ ( S) - 2- met hyl pi peri di n- 1- Acycl obutyl).-1,3
- benz iazol -6-yl -, roli.din;2-o0ne; .
e LRSI & ke By pli A RS Rsreotieeg A 1, 3. b
, ) . i - 9. :
eyl R B oL | o per |
Trrams-gﬁ[q-cgﬁmatlbylpimyidin;%ﬁgeyd@blhﬁyﬂ-zﬁapymgdiu—éndﬁn%yr roli
di_n-2- one;
benz‘)ﬂ?éfqlﬁéns- 3-1(S)-2-nethyl pi peridin-1-yl]cycl obutyll-1,3

TReRZa(Hihazahwrir6pyréslo B4 esI-5(1H)-ylcyclobutyl)-6-pyrimidin-5-yl-
N- | s.g%g opy1l- Zﬁ{Tt I?)zl;ms- %ﬂ%ﬂg@ ma(t hy)/lypi peri i)n- -yyl ]cyc
1,3-benzefhiexale. 1, 3- benzot hi azol e- 6-carboxa mid e;

Al SRR Rk PSP BB A .
benzottNapbleny1- 2- {trans- 3- [ ( S) - 2- met hyl pi peri di n- 1- Acycl obut

K 2 BogrPt I o By S A Sk R PRI Sy 1.3
benzotﬁi)é%l%; butyll-1, 3- 20benzot hi azol e- 6- car boxam de;

Trans-6-(2,6-dimethylpyridin-3-yl)-2-[3-(4-fluoropiperidin-1-yl)cyclobutyl}-1,3-
benzothiazole;

Trans- (3R)-1-[3-(6-pyrimidin-5-yl-1,3-benzothiazol-2-yl)cyclobutyl]piperidin-3-
ol;

Trans-N-ethyl-N-propyl-N-[3-(6-pyrimidin-5-yl-1,3-benzothiazol-2-
yhcyclobutyllamine;

Trans-Diethyl-[3-(6-pyrimidin-5-yl-benzothiazol-2-yl)-cyclobutyl]-amine;

Trans-Diethyl-{3-[6-(2-methoxy-pyrimidin-5-yl)-benzothiazol-2-yl}-cyclobutyl}-
amine;

Trans-{3-[6-(2-Methoxy-pyrimidin-5-yl)-benzothiazol-2-yl}-cyclobutyl}-methyl-
propyl-amine; '

Trans-{3-[6-(2,6-Dimethyl-pyridin-3-yl)-benzothiazol-2-yl]-cyclobutyl}-methyi-
propyl-amine;

Trans-Methyl-{3-[6-(1-methyl-1H-pyrazol-4-yl)-benzothiazol-2-yl]-cyclobutyl}-
propyl-amine;
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N-benzyl-2-{trans-3-[(S)-2-nethyl pi peridin-1-Acycl obut
y11l-1, 3- benzot hi azol e- 6-carboxam de;

wokdoZopdoenet hyl ) - 2- {trans- 3-[ ( S) - 2- net hyl pi perpci/oshosd36422
] cycl obutyl}-1, 3- benzot hi azol e- 6- car boxam de;

T%éﬁéJéL (Etﬁ@ﬂ{?»t[rsl(zanémwby%nhé@5%1)%%%%&12 S‘Iﬂ-ﬁﬂlclobutyl}

]cyclo 11-1, 3- benzot hi azol e-6-carboxa m i
amlno)e )i di n- 1 yl)-2-{trans-3-[(S)-2-nethyl pi perldln 1-

iAo RS e kbR A ST

amino)-ethanbi;3- met hyI - 30pyrrolidin-2-one;

[ Trans- 3- eridjin-1-yOcycl obutyl] b t I
a-Eyquqma‘Szﬁlrf é(? eroligipgd: —%//lmexthyl cyclgbutyl}benzgtﬂlza?zorl azo

ﬁg{'\g ?@56% ﬁ%‘trﬂﬁ Iﬁg:yﬂg El(—) =3 QLC-PSC ?H’é&tﬂiﬂlpﬂ'm’ﬁdﬁ’ﬁ‘i‘-%%vc%ﬂtyl]—
benzothTaizUie 6- br ono- 2- { 3- [(2R) 2 rret hyl ioyrrol idin-1-yl]cyclo

%—]Soéﬁg)@eﬁp{%% a %TM'??)—)Q mef,thyld)yrrohdm 1-yl)-

cyclobu?%b&ﬁi&ﬁf’a&@l% utyl}-1,3- benzoth iazole;
r ono- [ (2R) - 2rrethy|prrolld|n1 l(j}j}cyclobut

Transﬂaéhh/tﬁtwl-aﬂ pwazoj-é-w;)u rpethgl-pyrrolisin- oyl)-cyclobutyl]-

| cycl obutyl)-1, 3-benzoth iazol e;
benzot}‘@%olé br ono- 2- (3- pi peridi n-1-yl cycl obutyl)-1, 3-benzoth

Trans!2e}3-(4-Fluoro-piperidin-1-yl)-cyclobutyl]-6-(1-methyl- 1H razol-4-yl
10C s- -23 azepgn 1-yl cyyc)l o){autylgl] rom)y }énzot hly)
benzothaaml@, Cis-{(2S)-113-(6-b

J ne%l‘]f:‘:lﬁgﬁrﬁﬁqhyl@fc%bﬁyb}%éﬁh‘%ﬂ‘?&@b’y}iW&iﬁ%—&/ﬁ-1r,‘?;-z'
benzotHiazeleprt - but y1( 3aR, 6aR) - 643- ( 6- br ono- 1, 3- benzot hi azol -
o5 GhaesigRdrdRRe YDA P St MR- 3H) by - car b
benzotifi¥ydiat &
Trans-2-(3-azetidin-1-ylcyclobutyl)-6-(1-methyl-1H-pyrazol-4-yl)-1,3-
benzothiazole;
Trans-2-(3-azepan-1-ylcyclobutyl)-6-(2-methoxypyrimidin-5-y1)-1,3-
benzothiazole; |
Trans-2-(3-azepan-1-ylcyclobutyl)-6-(2,6-dimethylpyridin-3-yl)-1,3-
benzothiazole;
Trans-2-(3-azepan-1-ylcyciobutyl)-6-(1-methyl-1H-pyrazol-4-yl)-1,3-
benzothiazole;
Cis-N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yl]-acetamide;
Cis-2-Chloro-N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yl}-acetamide;
Cis-N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yl]-propionamide;
Cis-N-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yl}-isobutyramide;
Cis-Cyclopropanecarboxylic acid[2-(3-Piperidin-1-yl-cyclobutyl)-
benzothiazole-6-yl]- amide;
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15C s- 6- brono-2-{3-[ (2R) - 2- net hyl pi peri di n-1-yl ] cycl ob
utyl}-1, 3-benzot hi azol e;
WER®7MEED74 6- br onp- 1, 3- benzot hi azol - 2-yl ) cycl obetwiUkiNes/e36422
opr opyl - N- net hyl ami ne; _ _
I@:gﬂb‘tﬁﬁarl(%ﬁazl? C%p%{@-?@ﬁb&'i&ﬁof—yﬂcy}fﬁ’c%tﬁid?%hiéﬂw@jéle—
6-yl]- adea,‘ns {143 (6-br om) 1 3- benzot hi azol - 2- yOcycl obut yl ] pi

nmet hano
O e Sl e R RS peistz s arPieariginglydr aisiRRtY - beszaibiazole-
6-yl]- ansitib; azoI e; Trans-N-[3-(6-brono-1 3 be
nzot hi azol - 2- yOcycl obutyl ] -N-i sop pyl - t hyl a
Gig-fyclohexanecarboxylic acid[2- -Plpendln 1-yl cyclobutyl) -benzothiazole-
} ns-2-(3-azetidin-1-yl cycl obutyl)-6-brono-1, 3-benzot
6-yll- a”THsze Trans- 6- brono-2-(3-pyrrol id in-1-yl cycl

Cib-uydn-2icarBekgiczarid]2+(8Riperidin-1-yl-cyclobutyl)-benzothiazole-6-yl]-
25Tr ans- 2- ( 3- azepan- 1-yl cycl obut y1) - 6- br onp- 1, 3- benzot
amide; hj 70| e;

AN VRSt BNl by i

Ces#y@mmcv-bl [2-(B- Prpendm 1-o4-cydpbutylybenzoftiazdlerizgi-h
iazol . Trans-{(2S)-1 43-(6-b

benzené%ﬁﬁp?%g%enzgt(hl Zizol 2- §/I )cyclo butylipyrrol id n-2-
@élmrﬁdmtém@@sulfamaramﬁfzo(mnwuﬂﬁw-ﬂ%my@lbbmyl)mmrcrdazme 6-

i n-1-ypcycl obutyll-1, 3- benzoth azol
yll- amidg;ans-tert - butyl 543-(6-bronno-1, 3- benzoth| azol -

TR Y TR SRR b BRr AR Bb2H - cart

benzothTazmM@l]aramﬂde%B (4-fl uoropiperidin-1-yl)cycl obutyl]-
be zoth azol e;
G rdmiesios Berwlic 256 223peagiar bukeyapbulybt hyl - am

LA
benzoth'E%z_ %EEQ? nno- b’enzot hi azol - 2-y1) -cycl obutyl ] -net hyl -pro
ng-l[z-i(aaqﬂipendm 1-yl-cyclobutyl)-benzothiazole-6-yl]-carbamic acid isobutyl
Tr ans- 24[ 3- ( 6- Bronp- benzot hi azol - 2-y1) -cycl obutyl]-eth
'yl -am no} - et hanol ;

cﬁsﬁn&rﬁﬁoﬁné»’i EatbbRYcHicT-fo-Y3-PRsdhdin avalegeisbiily- benzot h

i azol €;
benZOthﬁZﬂﬁ%-b‘S)dblﬂmldeyZB (2-nmet hyl -pyrrolidin-1-y1)-cycl obut

i g—fg@?éﬁg% g%ﬁ% %gll $%é—i2-é%%ﬁ?§|ﬁ¥ﬁolugl )%obcdtﬁ %ﬂizmhlazole-

6-yl}- arﬁﬁ@ns 2-(3-pi per| d| n- 1-yl cycl obutyl)-6-pyrimdin-5-yl-
- benzot hi azol

Cﬁrsé\lr& v EﬂFPﬁﬂdJQ'édAd CQ’QWEM%W”@F@%P&—@W@%@OFB@W%WH
acetami?ié‘)' 2-y1]-cycl obuty1}-

ester;

Cis-N-[2-(3-Piperidin-1 -yl-cyclobutyl)-benzothiazole-6-y|]-3-thiophen-2-yl-
propionamide;

Cis-3-Furan-2-yl-N-[2-(3-Piperidin-1-yl-cyclobutyl)}-benzothiazole-6-yl]-
propionamide;

Cis-Pyrimidine-5-carboxylic acid-[2~(3-Piperidin-1-yl-cyclobutyl)-
benzothiazole-6-yl]-amide;
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am ne; and
Trans- 2- (Et hyl - {316- ( 2- net hoxy- pyri m di n-5-y1)-benzoth
wWO0 2000M038134L] - cycl obutyl | - 15am no) - et hanol ; PCT/US2006/036422
Trans-212- ( 3- pi peridin-1-yl cycl obutyl)-1, 3- benzot hi azo
Trabsy¥-Cysno- M 12-8-B(@dhdin-ang-cya 1)- ' -6-yl]-
G s- 242?( 3- pi pe-sti3 di Fi)ne%rﬂ)l- yl ?gclyo'gg%yl)) ??Ll?%os?t"ggglzeo? Pﬂ]azol
benzamigeinnyri dazi n- 3(2H) - one. 20 16. A phar maceuti cal

L _ DY i cal fect] .
ARSI YR AT AR B bl SR e Bide:
Bhas%{%@ﬁmé%@n&e?m@?ﬂu@l)ibémiciiﬂiazole—ﬁ- l]-i%b’tﬁltﬁfafnﬂde;

0 ccor.di 0 ai in e manufacture of a
ﬁégg‘ig'zgﬁp%d'E'e{lg'c‘%xc\'flill&tyl%@DZ%@ZPF%%M%{O@W acid

isobutyhésté@m ne- 3 receptors in a 26 mammal . 18. Use of a

conpound according to claim1l in the manufacture of a
Trans€aelonropanecarhexyliceadidfgr(B-Riperidinohgl-tyaobutyl)-

' dern | ated by the histam ne-3 receptors in a
benzotrﬁr%z:‘é?ré%?y%%@%he use according to claim18, wherein

Trbas@quﬁttdt@rﬁ\ewrbdkﬁi@féiﬁj[Zga-Fﬁﬁéﬁ&iheﬂ%/f-(:%%}glﬁgr oup
Cogﬁl sting of acute nyocardial infarction, eimer's
benzothypzQierbayll-240@a, att enti on- defi cit hyperactivity

i SQIr j i.S:Qr RYRY WO
R S e B P RSB ekl ve
benzothiafale6rd]-iamideychi atri ¢ di sorders, deficits of menory,
eficits of |earning, denentia, cutaneous carcinomma,
TR0y bl xans apBeRic AGRE-or Bipedin 91-cuelppabhr on
benzotrﬁ@idl@ﬂ@syf]- egﬁgb,roi ntestinal disorders, inflanmmtion,
i nsulin resistance syndrone, jet |lag, nedullary
Traps-bumreadrasirhoxyic anid[ar(B+Ripelitini ByktywiohistghdenzSthiazole-6-
vil- amid&t abolic syndrome, mld cognitive inpairnent,
ni’grai ne, nood and attention alteration, notion

ﬁanmpholw-ncdaeséxylicra%w-@gemiv?périeg{-@mg&leflutyl)-
obesity, obsessive conpul sive disorder,” paln,
benzo"'!‘%ﬁoi‘?'ﬁs)dh'aénléﬁéease, pol ycystic ovary syndrone,

i yotall Lk ] fLhed.ts.af schi zophreni a,
- T PR S o R KT B BT
benzothigaolk-6rp]-amidd;i go, and sl eep disorders. 10 20. Use of
7 ra%i ol abel l ed formof a conpound of claiml1, as a

FAG-5VTaERRr2-carboxie agid[25{3-Rinasigind rid-cytlobuiln 20,
benzothiokebaM- & qgit he group consisting of:

Trans-6-(1-(11C) met hyl-11-1-pyrazol - 4-y1) - 2-(3- pi perid
Raﬁemlgr-l[%&%-lRubmwh91—3‘d,-<3/clobEﬁuhé)ﬁbemintaiale%%G-y_l]EFyrimidin-5-yl-
.Trans-2-{3-[(2S)-24(8F)fluoronethyl)pyrrolidin-1-ylicy
’ ¢l obutyll-6-pyrimdin-5-

Racemic-[2-(3-Piperidin-1 -yl-cyclobutyl)-benzothiazole-6-yi]-pyrimidin-2-y-

amine

amine;
Racemic-(5-bromo-pyrimidin-2-yl)-[2-(3-Piperidin-1 -yl-cyclobutyl)-
benzothiazole-6-yl]-amine;
‘ Racemic-(5-methyl-pyridin-2-yl)-[2-(3-Piperidin-1-yl-cyclobutyl)}-benzothiazole-
6-yl]-amine;
Racemic-6-[2-(3-Piperidin-1 -yl-cyclobutyl)-benzothiazole-6-ylamino]-
nicotinonitrile;
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y1l-1, 3-benzot hi azol e;
Trans-2-{3-[(2S)-24(18F)fl uoronet hyppyrrolidin-1-ylicy

W@ bobuosspid - 6- pyri m di n-5- yl-1, 3-benzot hi azol epCT/US2006/036422
20Tr ans- 243- (4- 069f | uor opi peri di n- 1-yOcycl obutyl ]-6-(2

ROBL AR Py 35k iR My 1-dychRN Y- BERE AR RIZ8 e-6-ylamino]-
~Trans-6-(2,6-di methyl pyridin-3-y1)-243- (4- (18F) fl uorop
nicotindrpkeiteé; di n- 1- yOcycl obutyl ] - 1, 3-benzot hi azol e;

SHiRor | 7 el ghel YA i Beeothiatbl o3

azetidin-pasiee; 6- (1- (11C) Met hy1- 1H pyrazol - 4-y1) - 243- ( 2- net hyl -
gyrrol i din-1-y1)- cyclobutyl kbenzot hi azole; . .
H{ AranssSiS)-2-methylpipgsais:- Hivieyslehryii-lyd-pepgetniazal- b~ 6
o - et hyl - 1H- pyrazol -4- yl)-benzot hi azol e; and
pyrroll%%rcg%_ 243- (4- (Fl uor o- pi peridin-1-yl)-cycl obutyl]-6-(
2 TAHG) 3FI 2L rbthypiperidin-1-41dycldiartyibtihd-heokethiazol-6-yl-

piperidin-2-one;

2-{ Trans-3-[(S)-2-methylpiperidin-1-yljcyclobutyl}-1,3-benzothiazol-6-yl-
homopyrrolidin-2-one;

2+ Trans—3-[(.§)-2-methylpiperidin-1 -ylleyclobutyl}-1,3-benzothiazole-6-
carboxamide;

N-Isopropyl-2-{trans-3-[(S)-2-methylpiperidin-1-ylJcyclobutyl}-1,3-
benzothiazole-6-carboxamide;

N-cyclopropyl-2-{trans-3-[(S)-2-methylpiperidin-1-y{]cyclobutyi}-1,3-
benzothiazole-6-carboxamide;

N-phenyl-2-{trans-3-[(S)-2-methylpiperidin-1-ylJcyclobutyl}-1,3-benzothiazole-
6-carboxamide;

N-thiazol-2-yl-2-{trans—3-[(S)-2—rhethyIpiperidin-1 -yljcyclobutyl}-1,3-
benzothiazole-6-carboxamide;

N-benzyl-2-{trans-3-[(S)-2-methylpiperidin-1-yljcyclobutyi}-1,3-benzothiazole-
6-carboxamide;

N-(2-phenethyl)-2-{trans-3-[(S)-2-methylpiperidin-1-yl]cyclobutyl}-1,3-
benzothiazole-6-carboxamide;

N, N-dimethyl-2-{trans-3-[(S)-2-methylpiperidin-1-ylJcyclobutyl}-1,3~
benzothiazole-6-carboxamide;

(Pyrrolidin-1-yl)-2-{trans-3-[(S)-2-methylpiperidin-1-yllcyclobutyl}-1,3-
benzothiazole-6-methanone;

2-[Trans-3-(piperidin-1-yl)cyclobutyl]-1,3-benzothiazol-6-yl-3-methyl-
pyrrolidin-2-one;

2-[Trans-3-(piperidin-1-yl)cyclobutyl}-1,3-benzothiazol-6-yl-oxazolidin-2-one;
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2-[Trans-3-(piperidin-1-yl)cyclobutyl]-1,3-benzothiazol-6-yl-3-
methylimidazolidin-2-one;
Trans-6-bromo-2-{3-[(2R)-2-methylpyrrolidin-1-yljcyclobutyl}-1,3-
benzothiazole;
Trans-6-bromo-2-{3-[(2S)-2-methylpyrrolidin-1-ylJcyclobutyl}-1,3-
benzothiazole;
Cis 6-bromo-2-{3-[(2R)-2-methylpyrrolidin-1-yl]cyclobutyl}-1,3-benzothiazole;
Cis-6-bromo-2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-benzothiazole;
Cis-6-bromo-2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazole;
Cis-2-(3-azepan-1-ylcyclobutyl)-6-bromo-1,3-benzothiazole; |
Cis-{(2S)-1-[3-(6-bromo-1,3-benzothiazol-2-yl)cyclobutyl]pyrrolidin-2-
yl}methanol;
Cis-tert-butyi(3aR,6aR)-5-[3-(6-bromo-1,3-benzothiazol-2-
yl)eyclobutyllhexahydropyrrolo[3,4-b]pyrrole-1(2H)-carboxylate;
Cis-6-bromo-2-{3-[(2R)-2-methylpiperidin-1-yl]cyclobutyl}-1,3-benzothiazole;
Cis-N-[3-(6-bromo-1,3-benzothiazol-2-yl)cyclobutyl]-N-isopropyi-N-
methylamine;
Cis-{1-[3-(6-bromo-1,3-benzothiazol-2-yl)cyclobutyl]piperidin-4-yl}methanol;
Trans-{1-[3-(6-bromo-1,3-benzothiazol-2-yl)cyclobutyl]piperidin-4-yl}methanol;
Trans-6-bromo-2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazole;
Trans-N-[3-(6-bromo-1,3-benzothiazol-2-yl)cyclobutyl]-N-isopropyl-N-
methylamine;
Trans-2-(3-azetidin-1-ylcyclobutyl)-6-bromo-1,3-benzothiazole;
Trans-6-bromo-2-(3-pyrrolidin-1-ylcyclobutyl)-1,3-benzothiazole;
Trans-2-(3-azepan-1-ylcyclobutyl)-6-bromo-1,3-benzothiazole;
Trans-6-bromo-2-(3-morpholin-4-ylcyclobutyl)-1,3-benzothiazole;
Trans-6-bromo-2-{3-[(2S)-2-(fluoromethyl)pyrrolidin-1-yljcyclobutyl}-1,3-
benzothiazol;
T)rans-{(28)—1 -[3-(6-bromo-1,3-benzothiazol-2-yl)cyclobutyl]pyrrolidin-2-
yl}methanol;

Trans-6-bromo-2-[3-(2-methylpiperidin-1-yl)cyclobutyl]-1,3-benzothiazole;
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Trans-tert-butyl 5-[3-(6-bromo-1,3-benzothiazol-2-
yl)cyclobutyllhexahydropyrrolo[3,4-b]pyrrole-1(2H)-carboxylate;
Trans-6-bromo-2-[3-(4-fluoropiperidin-1-yl)cyclobutyl]-1,3-benzothiazole;
Trans- [3-(6-Bromo-benzothiazol-2-yi)-cyclobutyl]-diethyl-amine;
Trans- [3-(6-Bromo-benzothiazol-2-yl)-cyclobutyl]-methyl-propyl-amine;
Trans-2-{[3-(6-Bromo-benzothiazol-2-yl)-cyclobutyl}-ethyl-amino}-ethanol;
6-Bromo-2-(3-pyrrolidin-1-yimethyl-cyclobutyl)-benzothiazole; and
Trans-5-Chloro-2-[3-(2-methyl-pyrrolidin-1-yl)-cyclobutyl]-benzothiazole.

15.  The compound of claim 1, selected from the group consisting of:
Trans-2-(3-piperidin-1-ylcyclobutyl )-é-pyrimidin-5-y|-1 ,3-benzothiazole;
Trans—Diethyl-{3-[64(2-methoxy-pyrimidin-5-y|)-benzothiazol-2-y|]-cyclobuty|}-

amine; and
Trans-2-(Ethyl-{3-[6-(2-methoxy-pyrimidin-5-yl)}-benzothiazol-2-yl]-cyclobutyl}-

amino)-ethanol; -
Trans-2-[2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazol-6-yl]pyridazin-3(2H)-

one; and
Cis-2-[2-(3-piperidin-1-ylcyclobutyl)-1,3-benzothiazol-6-yl]pyridazin-3(2H)-one.

16. A pharmaceutical composition comprising a therapeutically effective amount
of a compound of claim 1 in combination with a pharmaceutically acceptable carrier.

17.  Use of a compound according to claim 1 in the manufacture of a

medicament to selectively modulate the effects of histamine-3 receptors in a
mammal. \

18.  Use of a compound according to claim 1 in the manufacture of a
medicament, for the treatment of a condition or disorder modulated by the
histamine-3 receptors in a mammal.

19.  The use according to claim 18, wherein the condition or disorder is selected
from the group consisting of acute myocardial infarction, Alzheimer’s disease,

asthma, attention-deficit hyperactivity disorder, bipolar disorder, cognitive
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dysfunction, cognitive deficits in psychiatric disorders, deficits of memory, deficits of
learning, dementia, cutaneous carcinoma, drug abuse, diabetes, type Il diabetes,
depression, epilepsy, gastrointestinal disorders, inflammation, insulin resistance
syndrome, jet lag, medullary thyroid carcinoma, melanoma, Meniere's disease,
metabolic syndrome, mild cognitive impairment, migraine, mood and attention
alteration, motion sickness, narcolepsy, neurogenic inflammation, obesity, obsessive
compulsive disorder, pain, Parkinson's disease, polycystic ovary syndrome,
schizophrenia, cognitive deficits of schizophrenia, seizures, septic shock, Syndrome

X, Tourette's syndrome, vertigo, and sleep disorders.
20. Use of a radiolabelled form of a compound of claim 1, as a radioligand.

21. The use of a compound of claim 20, selected from the group consisting of:
Trans-6-(1-(*'C)methyl-1H-pyrazol-4-yl)-2-(3-piperidin-1-ylcyclobuty!)-1,3-
benzothiazole;
Trans-2-{3-[(28)-2-((18F)f|uoromethy|)pyrrolidin-1 -yl]cyclQbutyl}-6-pyrimidin-5- _
yl-1,3-benzothiazole;
Trans-2-{(:’»-[(28)-2-((1 8F)fluoromethyl)pyrrolidin-1 -yl]cyclobutyl}-6-pyrimidin-5-
yl-1,3-benzothiazole;
Trans-2-[3-(4-(*®F)fluoropiperidin-1-yl)cyclobutyl]-6-(2-methoxypyrimidin-5-yi)-
1,3-benzothiazole; ‘
Trans-6—(2,6-dimethylpyridin-3-y|)-2-[3-(4-(18F)f|uoropiperidin-1-yI)cycIobutyl]—
1,3-benzothiazole;
Trans-Methyl~{3-[6-(1-(''C)methyl-1H-pyrazol-4-yl)-benzothiazol-2-yi]-
cyclobutyl}-propyl-amine;
Trans-6-(1-(*'C)Methyl-1H-pyrazol-4-yl)-2-[3-(2-methyl-pyrrolidin-1-yl)-
cyclobutyl]-benzothiazole;
Trans-2-[3-(4-("®F)Fluoro-piperidin-1-yl)-cyclobutyl]-6-(1-methyl-1H-pyrazol-4-
yl)-benzothiazole; and
Trans-2-[3-(4-(Fluoro-piperidin-1-yl)-cyclobutyl]-6-(1-(*'C)methyl-1H-pyrazol-
4-yl)-benzothiazole.
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