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WO 2007/ 038074 PCT/ US2006/ 036422 BENZOTHI AZOLE
CYCLOBUTYL AM NE DERI VATI VES AND THEI R USE AS
WORGTABM0NE- 3 RECEPTORS LI GANDS BACKGROUND OF A¢HHUS2006/036422
| NVENTI ON Thi s application clains the benefit of U S.
pERFOMREONALyFEeRl, ARPlY 6aL1 R Me: ABOMELR: HOns i dc®frnE—3
on Septenber 22, 2005, which 1s herein incorporated by
reference 5 in its RESEPTQRSyLIG®ANI cal Field The
invention relates to benzothi azol e cycl obutyl am ne
conmpounds, conpositions conprising such conpounds,
nmet hods for neking the conpounds, and 10 nethods of
treating conditions and di sorders using such conmpounds

and conposi %gpﬁg i ?3% Technol ogy
activity. At least four types 15 of histam ne
receptors have been reported in the |it

b ture, ..
Thisianplicgtior £laims dhe benefit of iUsﬁar%rca\@s'@aﬁ’%eﬁﬁﬁeh@%ﬂon No.

60/719B1%: ?i[@(gfsgrﬁ( r;%()%?é}ﬂbaﬁ 55 SPRe MﬁTéCthqﬁéi‘bﬁlsiﬁC_SipO‘Pét%Hadv feference

tecep as hrstam ne-3 receptors is believed to

in its eptirayy.a role in neurotransm ssion in the centra
nervous system The histam ne-3 (H3) receptor was
first characterized pharmacologically on 20

TechniE'éISlfiélﬂ' nergic nerve termnals (Nature, 302:832-837
(1983)), Wwhere it regulates the release of
naerioterdionnielates o banzmhiazoleccystohiutyl amineeuspaystsem

and peripher al rgans rticul arl :
compodfionP ot i sufh EamPanRy shtioRfrdkinifine PeTompaygds. and
method£6£RERIRg 868ditibAsIERd disordersdisirpsech pompyoads andl |y

on histam nergi c nerve endings, and also on neurons
compogtiossssi ng ot her activity, such as adrenergic,

chol i nergic, 25 serotoninergic, .and dopam nergic

activity. The existence of H3 receptors has been
Descriptiov bf Rethtéy Tidelndiewel opment of sel ective H3 receptor

agoni st s_and ant agoni sts ture, 327;117-123

Li58mynS iAo masath OBueurons a%lV_ifvof\ﬁ%qsti%ﬂfypes
o st S st oA KRS L O R o o
histarrifes 1 HBistainet 2 histeeaning 8, andihistanning-4r dg classiobistameine

adm ni stration . of H3 rece:?h% IJ [ ga ds1 The lI i.gands can
receptgk RRRUP A NS ERTIAGARGEPIOTs [ EN e d8 it o Talgdfl st . or
neurotﬁ%{/éemi%ioﬂgﬁ'Thé"ceﬁﬁél'NérWus Epdtegxanpl e, H3 receptors

The histamine-3 (Hs) receptor was first characterized 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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been Iinked to conditions and disorders related to

menory and cognition processes, 5 neurologica
w@e@ces®es, cardi ovascul ar function, and regul BECT/UR2008/036422

bl ood sugar, anong other system c activitijes, Although

Theiastivit: abhedds ksiCeptp ands madiligdarragilaied-By the
admlnl%@%@cﬁ gf H?P%%%lpgérrjol&%nﬂ%t . tliqagﬁg?:'én dém&‘ﬁ’é(#é%e%tagomst
inversglagonist, ra@bhdl’w, @qtarﬂﬁlt agmsttdeIHB Felcexmuple ﬂ-l},aece;fﬁogsuwve

i ncor porated int ar.maceut i CONPOSi n
been linkpd fchg? jHens angheksasders relpt %@?ﬂw O PEqesses.
neurola_zﬂ?al e;ﬂ')ﬂ@@é lan Cb%l%é&%@.ﬂﬁ’q é@tragéléﬂbﬁ of YfdRPslioHr,

fror e partlcu enzot hi azol e
among:gtbboby&tgmlcaacmetlemr Altmugm\sarimxa ¢lgssescoihpuupolris

formul [): R4 -L R5. R3a . S. L. ,| .2 .R3b .
demonsgaiiy MeSebeptimarialing MY SxistdiiablEs frpSiga Gbtovide
additioB] E8mpBRes Hgmo%tréﬁﬁ’g at@ig! dteRe fl—grrébeﬁ)tbﬁﬁ gt can be

wherein: msOorl; 20 one of Rl and R2 is hydrogen,
incorperajed m@phas(pacgntm;hyompgswgw usefuk &(ybeme}utlc methods.

al koxyal kyl , al koxycar bonyl, al koxyi m no,

alkoxysulfonyl, al kyl , alkylcarbonyl, al kyl sul fonyl ,

al kynyl, am do,SUKMARY OF THIOINVENITE@ANKYI ,

fluoroalkoxy haloalkoxy hal oal k al o,

HyeriBygntion igrdiseriedin bengothiggels, cyﬁrqduyq agi 9P@ﬂﬁom0re

parto gl PRy eI oG BaBY ming e e sompound o,

formula (Broup of the fornul a -L3a-R6a-Lab-R6b; -2 WO
2007/ 038074 PCT/ UsS2006/ 036422 the other of Rl and R2
is selected from rogen cyano, hal ogen, al kyl,
cycl oal kyl, fluorqatMyk, al koxy, al koxyal kyl,

fl uoroal koxy, al kiybthi o SOZN( ) (R14b) and
- N(R14a) SO2( R14b) ;
Ri1o

()

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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R3a and Rib are each independently selected from
hydr ogen, cyano, halogen, 5 alkyl, cycloal kyl,
wo bavarossalkyl , al koxy, al koxyal kyl, fl uor oal KOXRCT/US2006/036422
al kyl thi o, -S02N(R1l4a) (R14b), and - N( R14a) SO2( R14b)
it ofed oRR ¢ 2inel Fe@srselemtepémnydgomL eyana) Halegarlalpl,,

fluoroal kyl, hydrox
cycloalkyyéuuggqa,llyyl alkpxyRel aL@(th ?@é/ laﬁﬁ/’ch t—ﬁotghlg?m) (Riap),
d N(E g a:)omto whi ch each |s attached forma
an dRAromat’c ring; 10 R6 is selected from aryl

Rbgtaﬁdd%%dre eagh mdm:teadewly Isekeicksd fronﬁ@girpgeg,ecpy@épeaalogen
o bbbl eSS U A A e,

-SON( ﬁgﬁgﬁeﬁf efrfoo-'N(Rd%Z@%%ﬁqﬁ )Sglz kyl ene, - 0) .S
RNGiRL B a0 Epeh "mﬁpenﬁ@RlBﬁe‘eCE%fr%baC‘)@b ‘é‘PrQaB%h

hydroxya@fﬁdel[goxyag(ﬂ '\é{)gﬁ'{@ﬁg[ BPRaﬁ?\aﬁs eﬂS((@2 ’to@éthé+ ®Mth the

nitrogen Q(th N Rideh each N(dEebheCG(fOIm a Mamﬂomgmg RIO is
sel ected from hydr

fl , d
R e T S
ReLE Sk nEACiLPRY hERRER e ydrogen, alkyl,and

Ps sel ected’ from hydrogen, aI kyl ,
RGyib sefddtedk froar :imyhyhd heterotyrdeaa) (R14b) NC(O)-; and RA

and RB are |n ependently sel ected from hydrogen
hiis@bondgflalkRii%al kyl ,~ 25 al koxycar bonyl ,

FY 6 Qb frofld HopiVO-, AMOAEHE-CES0PS 1S QESOBR (R14a)-, -
vention rel ates tO phar maceut i cal conposli tions

N(R14a)smp4r LS [OIN(EampotrhifR12)Cie, ant Rk Sucg
t
Fen gt sae ch odehdt gty Seficith tBm ABEARIRNS Bipde, 2
-C(=O} h-e“-amgw(miawm@s@z{t@ecowmw —N(Ewa)ﬁ(OJ)n afd -N(Ris)-

conditions and disorders related to H3 receptor
; act|V|ty 30 Yet anot her aspect of the |nvent|on

| at e f HRfdl 41
|F§€ésp‘? Ctggt 'EO\W‘Q%F’%” %g% u?bgé)ﬁhsye ul”’for treatl ng,
® 1, PARY RS, 16 ea@hﬂddépemlerﬂiycsem@m dbeach eteureznaedTepm
recetor rmdulatl nin mmuals. Mre -3 WO

hydrogemg 2006/ 036422 particularly, the
R hsogelbﬁt Hsfﬁ;d'i'hé/lﬁ%gééf &byl %Wrallﬂfﬁbgfﬂdrﬂ@aﬁ@ndl tions

drsorders ated to menory and cognition
(R14a)(R1Q,()NS$©§;, aneur ol ogi cal processes, cardiovascul ar

%%@%ﬁ??ﬁ@p}%@\pﬁﬁgh cctdF EOHAMLYen LAIRyICABRONAE S Kyl,
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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i nvention are useful as a nedi canent for treating or
preventing H3 receptor 5 nodul ated di sease. Yet
wa@p@visso7aspect of the invention relates to rarPkDUSIHE6/036422

pharmaceutical conpositions useful as a radiol |gand.
partlculadm ibleapethosds fusefi f@ftrﬁmfw@V@ﬂt'ﬂ%F‘h‘ﬂﬂhﬁonﬁl an gigorders

B e

functioh,arehbb@nwelghti @atbydifgly, thesesspogndsr ardi egmpssitigns of the

condi tions and 10 disorders related to recep
inventieqy are/pegiul a5 A BRARBMEN fPf?ﬂé%ﬂ ting Ofi RIRYEHENY *Nmfe&eptt
modula??&HLsfelg @rly, positron-emtting isotopes of conpounds
e Invention may be used for nedical imaging in
PETaipther aspectafitie invgntiombeiatgshiy) radidtabrad iphatrheceutical

l.ac ion tors.. and the
compogipEnesEhi dRacheidlbandy HRrRPeTar Bt sBaipaRs of formula
(1) can bbgﬁﬁ@'@edca%rbd?ﬁpé&ﬁcﬁf%ﬂﬁé inVéhtidh Snda@miristerePimnaiodddance
he invention possess at 15 | east one atom of a
with a m@&qd ohtherinventioy, fypinallydosasseasing of dagnaging cesditions and

cmoraq Sy lBY ' B ecsPRIBHDAE, B kAP FRLARAL PRl “Rire
partlcufa(Ply pé@l’f@h&arﬂ;ﬂﬂw‘g |36’rdib©@€(ffe:@rrﬁ[§6umnl@fﬂ@e ﬂmmddndﬁawbe used
I nvention _al so are contenpl at ed. canpou

for mediBRBWAGING ISP ESriBPFIGPR ETOMICL BRATARGY): WDETRIBdTs lceligation
¢

of nistao R AT (oo G P s FiseRbrR s ocpuniod by

I|gand§, Imenctmm)@hendmedr dditois aisel, tredcdmpoands of the lnmmmmpmSess at

s SRS AP ATy TERL T D ha
Compcﬁ?ﬂé‘ &ERe RRATLR Th&Nalsh ﬂﬂﬁf pbPMENTAtEDEs Britiuaktul @t §F5ECT

Terns Certaln terns as used in the specification are
imagingntosredadple 'Pbfer to the foll ow ng definitions,

Bhfe R P Rng Rrpp S R P, #égga%géﬁsﬂm?fsd
trine dihsHind® LefipositioRd icinprisiidtha camsauinty) yhetbo@s! for

as deflned 24 2007/ 038074 PCT/ US2006/ 036422 .
making treecomprepds saaihats i tesaling @ispreveniing ccpmmv%%an% disorders

I

by adrhrcitie ieboribol s, Sxfbeopics SEHFLARE compounds, and,
compositrisaiontaiaikiy radiolatasiedSetné ef tiecoraposndenamciyithgr descnbed

as defined herein, appended to the parent nol ecul ar
hereinppj ety through an oxygen atom Representative 5

exanpl es of acyl oxy include, but are not linited to,

acetyl oxy, propionyloxy, and

DETAILED DESCRIPTION OF THE INVENTION

Definition of Terms

Certain terms as used in the specification are intended to refer to the following
definitions, as detailed below.
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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i sobutyryl oxy. The term "al kenyl" as used herein neans
a straight or branched chain hydrocarbon containing
wo e@moBoro 10 carbons, and preferably 2, 3, 4,PEI/USI006036422
carbons, and containing at |east one carbon-carbon
herein.dRepteschtative exampse of acyhieclusanpitare 1ot §mitgditengeetyl, 1-

oxoprogﬁ"é:bﬂ&me%w- E))gﬂgrootpyg 1%&%‘1}%@?%@%@%}% entd- Propenyl,
5h@‘€érﬂﬁ‘3'éo yigkyhertiied herdinielis an adyégtc&l}w las dafiided herein,

decenyl .” The term "al kox as used here{ ans an., ..
appencmddp thgrpﬁypnt molagufarmeeiehctinEpygh ag ox¥aeR e resentative

R R
isobuty@bxy .| mtgd to, net hox;t; tet hoxy, prlopoxy 2d1g
[ OpOX ut oxy, ter oxy, pentyl and_ hexyl ox
The Toan selkanis 45 aREpre g bant e muAh GroRenad by
hydrocgftﬁ}fp rﬁﬁmﬁ.ﬁ frBRM2 tcﬁ‘% %beor%OBﬁHCiﬁQfetrQbIS/@e 3par Bnér 6 carbons,

ety through anot her "al koxy™ group, as
and codm‘mmgdathmsilmne Reborsarhan dwolemﬂsl pyesentative examples

of alkeﬁghgé B%@" e ;flmlffdbtp 8&&%‘%’[;%29 opgh&@?hoxﬁy 8 Ooropenyl 3-

butenyﬁwgﬂﬁferr‘\%lﬁﬂﬁéw 2-REptERG!, DamBthyeH M@Qtehwyénd asdemagﬂ

in means an al koxy group, as defined here

Ipedrtvdatkoxy’has pae@ herald Meansaan atybgrpuPnA® G&ﬂn% herein,

appenaﬁgkfﬁggﬁhgﬁoégﬁg% ﬁlet%ﬂfrsgéh a@@(@?@@tﬂ@ﬁ i r[;])resentatlve

examﬁ]é)s of 8lkbxy Wicley et Ia;d nofinaitdubioy endathbxy Zathexy; o eRYAY 2-

met hoxynet hyl . The term " al %car bonyl " as used
P"OPOXVelbé'me QUB?XYaPQ'&thQXer%%h%XOH fined 25 herein,

PR gQﬁ(oRg'r é@h@ﬁ% MediR &1 ¥ikbRy grilp, @s defined
carbonyl "gro

I ned herein. Representative
hereinespphdsd tof thal ﬁm&ytmolumjﬂr moiehuthsougiuanather atlkoxy group, as

deflnegé'}qrelgut%q@;@g@gfgﬂy %Q%ﬂ%’se?frﬁfi ){%car ﬁﬁﬁl}éde @Hf&rg @otllmlted
to, terﬂ?ut%kgm i fgrbtﬁ& Nox8), @URethtsky @ﬂfd egnd hestBoxymethoxy.

e parent nol ecul ar m)l e t hrough an
|'Fhmtergr taumxyatkylir@fa ursdl heeirmeesns. arr@,lg%s@r@um pg gefined

f | k t
norir SBPRE AR 1 KA PR oo I ki . ot
herelnvmgﬁl%ééﬂ?aﬁﬂé%xaﬁﬂlé&@&%%mchlJ@@ Bugrare not Ilmlted to, tert-
koxysul fonyl" as used herein peans an aI oXy group,

butoxysme’dm |2=re’d10XM@ﬂ1ell R-mghenetyliand methyethviol ecul ar

47 B @V, 5 e g oo

herelrﬁfa@m@ﬁﬂed hd e Edretno mdl@ctmammtdtf/ thrpligh et ¢arlaglsyl |grouy,| as
propoxysul f onyl H?fge 2 al kr% Uge% erein
defmqebla@rgxrh Bepeasghiatiye exemriaea @%‘Q?(y] onyl ReIige are not
limited to, methoxycarbonyl, ethoxycarbonyl, and tert-butoxycarbonyl.
The term "alkoxyimino" as used herein means an alkoxy group, as defined
herein, appended to the parent molecular moiety through an imino group, as defined
herein. Representative examples of alkoxyimino include, but are not limited to,

ethoxy(imino)methyl and methoxy(imino)methyl.



10

15

20

25

30

hydr ocar bon containing froml to 10 carbon atons, and
preferably 1, 2, 3, 4, 5, or 6 carbons.

woepre3emM at i ve exanpl es of al kyl include, butPG[r/GSIUOG/036422
limted to, nethyl, ethyl, n-propyl, iso-pro

fhe deryn "alls@dsuifpwl“ aisgiseBigrein meams ame%oxyrgrpéﬁt % defined

vl ARG SRR el ey ol SR8t oo

definedherdiy.! Reprmmétlveaebcbmplée@fblkoliysthcﬁyl tdmjctaal’dmd) are not
atons of the alkyl 1,lo éubstltut vinth hydr ogen
limited de, WW@XMSU@W&G"EO&P&EPP lyane erarpystbenylr om acyl ,
ﬁ*ﬁé "al @I- 5?%eda\lné?@?ﬁ/ﬂ559§()é skl%l Xgéjﬂ)df r§déhed chain
OXYycC

ar ["Koxy1 m no
hydrocattor @cmtbmmg from kYo 40lcdadvor atoard, dnd prafdmahly 1,&/3nd,5,0r6

carborgu HTRSAN2HR Baaipias ot kY Tale s arapet fihlies o, ety
ethyl, r?klm by |§89?ro;ﬂ}l kyJogyi Osecl@.ltyl\'mty(, hEARBA ah%hﬂl,, isapéhtyl,

. The term "al kyl ene"” neans a dival ent

neopengmphe)MI&etethylbﬁXﬂ 2i2-dimgihylpentyb Radrdinaathyipantyl, n-heptyl,
ooty RGP Sl i A8 g AR Ol e 5

substit0&id \k/itmhi/@@(g}_e@ or\ﬂtﬁﬂ, 1; @H( %Bétrtuenté?(s@l@:)téd from acyl, acyloxy,
alkoxy, akpxrle) @H@xya&wl ﬁhl@wearraona\ I@W%MWGO a&@mi&fonyl

alkylcah‘ﬁ&‘i){1 4! gﬁ?ﬂﬁ’?lﬂg %Igll;(yd tc%rrrr%%/b u?ac’r}djg,&%:@t%;ﬂ/wtl E%ﬁbﬂkoxy, formyl,
haloallgjxwhaloaH@hr]%@g&mthydeomamﬁmaMl ahérgbpta, mmtro roedoy ekkylthio,

NR R aé?eﬁ)gé ted I\h%@qr;eqﬁ%y m no, ethylam no,
-NRA Bs The term
THEEH aémréyg" n@éarvsssd“}é%rﬁ g?owaeﬁv@mfrahkwst@rgmr

I ned her ei n, to the parent
branchn:d eltaih Aydragiaghgn throngh tca‘l aaammyatoma; uBeP@entBéWBned

exampli. B AkyISORINTEe ot 3Pt DR 45, ey Gty C(CHale

_CHZCﬂZhMbq‘—EC%mHT r@gyrhﬁfnpoarydj .CH;OHEDOMb)GHbONY | |

nd the |ike. The term "al kyl sul fonyl" as used her ei n

ﬁﬁmermﬁ‘aaqqunlnm@ @@wsedshaﬂemlme@ns AR Bdih greiih asdiafing
herein, apRS for 8w Por Moyt Rhoiudh, 3t Rl 0" O1P

Repreabhistigs ckamples otaluglaminelinciude, bat ateé not ledited t, methylamino,
met hyl sul fonyl and et h%ll sul fonyl. -6 V\D 2007/ 038074
ethylapiro, U moeyl@%ngzancrhé Wasnipe: aI kyl thi 0" as used

Mt ! r@BBgl' Ié)é'us%‘ﬂéﬁ’elp"?ﬁe% hReflyh ?Fcﬁ]gﬁ: as defined

appended ent” nol ecul ar noiety th

hereir§ @bf}énd@d tortheRegreas mnlatulanemoemtmb@gh afcaaibmyylgmmp, as
i nclude, but are not limted

definaddiarb b R FRRERT A RENYES f SRV sorhRoy| Bkl Pkl Al aot fimited
to, melylLSBEnPICBfiylcdTBBA, %o%?d@l&%o@yl, RIpPESNEsHBRR, Bnd 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.
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hydr ocar bon group containing from2 to 10 carbon

atons, and preferably 2, 3, 4, or 5 carbons, and
wa@oeowassersag at | east one carbon-carbon tripl e PONUS2006/036422

Representative exanples of al kynyl include, but are

Tieé tdriridiiadthicd, assusad/ herejm, maans ap ahgyl graups iesiafined herein,

oot EnUBE B B8 AR AT Ve
exampl%'s%f Wy?ﬁ]oﬁﬁcl%ﬂ%u Buﬁﬁn@eﬁ‘&mﬁmiéﬂ histhyeiensthyithiec tarabutylthio,

rough a carbonyl group, as defined herein.
and heRydﬂn@sent ative exanples of am do include, but are not

{E}ﬁﬁggrm& a&l?;{q,y {:n%sl‘.n gg%g, ?\%P%h éﬂéﬁ?ﬁ?f %ﬁg?tgﬁf’ﬁﬁbpéﬂ%'ed chaln

am nocar bonyl .
hydrocéﬁ)oﬂ@robﬁrc@htéiﬁ'hgcfrorﬁQl t@ﬂﬂcdj‘@bﬁla’aomaaﬂd aneferpdly 2, 3,4, or 5

carbona, bn@yohﬁagﬂlrtag? ;meag& %laetqa?igqggaerg)oﬂgtﬁlp%ofﬁalgpef))aa zati‘ve
exam@#@ﬁﬁyr&&&%@%ﬁeﬂ B a" @Pnp@@ﬁ% S %Fyﬂ’ér%ﬂ Tﬂb'r@é%':yl 2- Propynyl,

Wi tHin the cyclic
3- butyﬁylyt-pequyB%\eﬂt’abU\‘GmyExanpl es of the bicyclic aryl

b | d di h |
TRGaT "amsH s WSO O BRI ARG Pt o
dlalkylg%‘fjrrcf 8%%@*5@@@%"{0 A8 Datdrtiiletlap Mdietyhough & gatbonyl

tem such as ant hracene or phenant hr ene,
group, aasbcﬂefyeldl hzeramyl Réprssentaliva exeyilespkgmid chlnlgi%ppgare not

fused to, a Y cl oal ken r f d
imitectlg! amptfeaghory TREVDA R KA b ety RElroEaRioth e
mtéqﬁ ﬂ'gg% r moiety through any carbon atom
ethyl n)?al ne Wr#n the tricyclic aryl. Representative
éﬂmmermé'anﬂnm"ra%y&ed begeipmeans@nNilngiQWhs, but are

gﬂ}ﬁ/{@(@ s "E@%e%%?f Iqél i d?ﬁ%arllsoﬂ’?é]ﬁﬁ@f)%%ﬂlo aff WraMcyclic

aryl. 188 PROVIY Sphignatideertplthe blaeerttancbienulat mmetzyfthtm@haaw carbon
groupsS of this invention are sub%tltuted

atom BaydRgA BT Hebisyeioarl | ReprrseiatlP iy fikb it picyolic ary
mcludgcéﬁ %%%tt'h Bttﬁ H EF’cﬁH&’@ﬁWMde lo';’&élﬂﬂ from acyl

enyl oxy, alKoxyal kox al k

dlhyd@maphmwrmmrahaumqphmamylaw h@ﬂgxgynhpcafy is &l rl@yq:hc aryl

al kyl car bonyl | sul fon
i ST BHor e B b oreglt 4t e o
| , | fused t h I
P Lk ofbat, st o s agor
The tM@cH@@ wsmamamm@men%e@glar@mm%% ﬁw carbon atom

contamqﬂng?]igzl%)e rfC‘é/CEg Bf‘ﬁny ep&%{}gg\@‘%e il s o\f\v’ﬂﬁéﬁhﬁ%l ring
mcluo%”%éx%éf‘élﬁé’ctlﬁmtéﬂb ahthraceryl, 6her(£rnt15renyhezalaﬁye aryl

bicyclic aryl, the nunbe|'1 of substituents
dihydrsar@hratenyl, ﬂ@oreanyl mndgetrahydroppenanthrafyty ¢ t he aryl

J é’ %@ ca'isorga{%ﬁg élc t{gca@T Hloups Rt thY TRRINtiBh atERebbtikiest 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, hydroxyaikyl, mercapto, nitro, alkylthio, -NRaRs,
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56, 7, 8 or 9. The term"arylalkyl" as used herein
means an aryl group, as defined herein, appended to
wo b@7pasoent nol ecul ar noi ety through an al kyl gnmumooassmzz

defined herein. Representative exa | es of ar &I%I
(NRaRd)oatbong], -[8ON(Rasa OR14b), ANSW(R125)SEk yxb) Whgﬁé{l}ﬂ group

d h e 1
is a phepy &rggmggﬁfugﬁ%%@ié}lgs%t:ﬁgaLsellrs%ecéerg;’nﬂ]yéra? S@/h@?@ﬁle aryl
group |Q%e$cg€l ceérgl RS REmBer EEBLbStOss 180 ¢h2 IGM l5$6 7,8,0r9.
d as an ester ?rou - 02- al k Z& 45
Where tmanyj grawp isse idyehie A lBamrabere] sg%éuwen Hed- Bo% ©

5.7 8th§ parent nol ecul ar noi ety through the carbon. 15
v D 'term "cyanophenyl " as used herein neans a -CN

Fheuermpasiiiid" 49 utbe hepsinencamobie auyl @rommu aeat @efmacbln@ﬁm
henyl group i ncl udi n but not 'gaq dq4f dh o
appengsbimiecnstent Bolsasei hranah 2n Al gifiim s ddfined here

Repre%%éﬁlvecﬁf%ﬂgfegi élkyﬁﬁgld?d“ér %Uf‘af@awqmﬁ’ﬁt&ﬁfoubéhﬁﬂ 2-

car group containing from3 to
phenyl@ﬂ’fyﬂb@ne 3- Eb«mm;l)m@ybf cycl oal kyl include cycl opropyl

22 c! .oh L.ohept yI .
The 5" Gaopht O BA B it G SEP he
1l B Kbrth11BS usbd heteinmHeatd 8CTRH Grubs hlsherday be

or "2 substituents selected from acyl,
protecmdya‘asmy esigrigrayp -Cektadikyl,  al koxyal koxy, aI koxyal kyl,

e R é%ﬁ%%ﬁ"ﬁ% e KHSHE cradine paron

molecﬁlé?ﬂ%leﬁ/%ﬁf&@hkthb cakberr oal koxy, 25 forrryl
a oal ko)ézéng;\rlwon%llug/sl(wqhq%g%?g dr OXéHA@ydr ox%)&q‘@%d o the

ek e il ) ] PR
cyanogh@gﬁlb’i’:gr@aﬁlefﬂglﬂdtmﬁmyagagmﬁd to the parent

el terpieeliohcan b Bebip e one eglurailo eyPle ghgitbon
group'cc%\ll( il gpfh?ﬁg f%ony?%o@gg Egdggh}]tlsg 82% Ioalkyl include cyclopropyl
oy clob%ygl?fao apd;migt byclpg%sgn%cgwtwhepdyﬁb'@lépﬁ’&yhy| -8 V\Dﬂo

a%a%ggmg%r an c‘é%%lg}-g é‘ﬂbﬁ%ﬁtr‘%‘ ALEM G

gr oups, as
substlﬂﬁfea r\‘lﬁﬁw Qe’f &rp Slﬂf&i@.ﬁ&ﬂg sb(édtétﬁfr@ﬂf &y, ai@llcﬁqu bﬂ«enyl alkoxy,
rough a nitrogen atom _ Representa

a'koxsea*mw wmdyawﬂvblal'&saxaﬁ@r nyh @l@i@'m'ﬁgt aufpéy%ﬁﬁ W, vl
alkylcgﬂqprgﬂt %\{lkﬂﬂ%%‘ﬂﬂ/&%%ﬂ?ﬂl baBLRBxy EERHOTRYABER, ABoroalkoxy,
formyl, haloalkoxy, haloalkyl, halogen, hydroxy, hydroxyalkyl, mercapto, nitro,
alkylthio, -NRaRg, (NRaRe)carbonyl, -SO2N(R14a) (Riap), and -N(R142)SO02(R1ap).
The term "cycloalkyicarbonyl" as used herein means 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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5 The term"fluoro" as used herein neans -F. The term
"fluoroal kyl" as used herein neans at |east one fluoro
wa@emap3soas. defined herein, appended to the pRCEOE2006/036422

mol ecul ar noi ety through an al kyl group, as defi ned
Tiee e “dalkyEsninbns veed hangih gseats tWa md@aenye;nt alkyl groups,

as defnlagé: Lé&ﬁang&tm&%tt?f ﬁ{g)é?@ﬁﬁ'{qﬂgﬁcur%%#g yquor%% ftrogen d,a‘com.
Repres%’n c}%/el&érﬁ fe%tﬁ?rdi’é?k)'/’léihnoﬂh%ldo%f But éfeJﬂditdmhll@:d(w as

herel n' means at | east one fluoro group,
dlmethyllafmmedd|I&di}éam|n0a|@ﬁe4hﬂ§ﬂ1ylainﬂ@eaﬁdlbé‘ﬁkl”\?m%ﬂi'@r

t.hr ough an as defined herein.
Bet@é@ F‘é?rové‘séi?gﬁd]%gé% rg{agllquor ‘oal koxy incl ude, but
THE tBfth "fllbidaligl dusdd berimmaidans)at ledtionerftuoso lgooup, as
trifluoronethox pent af | uor oet h

definechbprein) appasiesihipl thrypareitdng eﬁuwgﬁ(%?iyﬁgrmé'kyﬁ@“p’ as
deflne<{1 En%gmhg{éﬁ%%?rﬂ%h@ e BRI &t g&@kﬁ inGHE Hhr=pe ot Thted

6gen” as used herein neans O, Br,

to, fluokemethyf; diffberdnesthyl, tr&luoad)mebtw mEntafsiostbykiand®ads at
| east one hal ogen, as defined herein, appended to the

trifluorgetiwht nol ecul ar noi ety through an al koxy, as defined

%Q\ﬁht%? E ‘ﬁgoﬁ%‘?ﬁcﬁ@e BEUskUhRERAAbESs af |dast 6aé Rasyo group, as

i nc ut are'not limted to, 2- fluoroethoxi/
definetl Mefrdalnoappemdmﬂ(p th&mﬁrpetrmgqu,pwdgplﬁaw\roqg{éa@ kexy group,

as def@@%dy?r%{ dReﬁ%séﬁfgqlvher % %@ ?Pﬁl{(ﬂé}a!okg?z'iqéi’u% it Q88 Rot

‘ecul ar
Ilmltecﬁ%' ALYrdrERBEY, (ﬁﬂué\bh’}éth@@olﬂ@ﬂucﬁSnﬁfﬁmquien‘rwuercrethoxy,
Representative exanpl es of hal oal kyl include, but are
heptaﬂmropropww aod 223 2drifleproptiaxyt . 2-f 1 uor oet hyl ,

T IRLABTRYY s RER e ﬂqﬁgﬁ%éﬂ%@w& ploro 3. n,
f'ﬁ'ﬁé?fé?mi haid'OomEthatogen” Iaemseddmlmncmeays al d3rg|l s t hat

contain at |east one heteroatom ronatic
e famy raisalivey ki ufMoges o By P BT g defined

herein ;égtp%ﬁﬁeg ¢4 ltl’ﬂfﬁa%%lt AbieOREr fﬁ@léiy FrelbR dhedirRe . wel RFined
on-aromat 'c cyclic groups that contain at |east
hereir@ nReplweentata/feoamampdaspf heloafkqxgnndudmhut@rﬁ soblivied o .c2-
groups. Qr non-aro @ero s are further
ﬂuoroéﬁﬂxﬁeﬂ'ﬂHQFWﬁ]%V "bcg%ﬁ‘ upy lgo re connected to the
PR 2R WélgéﬁQW‘bsP@dmgﬂ%@aﬁé&?—Iea@ﬁbﬂ@harﬁyeﬁc ab alefined

nol ety through”a carbon atom or alternatlvelyln g
herelmmwﬂedhettbe @amtmolecmigsmqﬁv tawswohian alkyidrabpngs defined

nereithe RePERgTRV ST REy el il o F et RO ke 1
chlord?ﬁéﬁﬁtﬂ'@ﬂu@i‘éieﬁﬁw trifluoromethyl, pentafluoroethyl, and 2-chloro-3-
fluoropentyl.

The term “heterocycle”, as used herein, refers to aromatic or non-aromatic
cyclic groups that contain at least one heteroatom. Examples of aromatic
heterocycles are, for example, heteroaryl groups as further defined below. Non-
aromatic heterocycles are non-aromatic cyclic groups that contain at least one
heteroatom; examples of non-aromatic heterocyclic groups or non-aromatic

heterocycles are further defined below. Heterocyclic rings are connected to the

-O-
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t hough a nitrogen atom Additionally, the heterocycles
may be present as tautoners. 5 The term "heteroaryl™
wa@sooamssd7herein, refers to an aronmatic ring coPCHRURI0E036422
one or nore heteroatorrs i ndependently sel ected from
parentmhéleogenmaistyderougbra sabooratow; or alteratiyakyrin itk Fass ¢ of
Such rin an be [
neteroguatrToadnataunn 4 RRARF Hiedth HbEY Ghifa 3 rée s,

attachiBRt, RRE ﬁ@%erHE‘%(ﬁi@: lb%t sonnektddtolife daBant moteculiy, moiety
wher'ei n are defined in fornul a I%
thoug't andtagencatont. béddlﬁlpnﬂiht, rtb@éﬁterqwoéﬁsomayﬁ?epieép as tautomers.

TRSIEGHF P B0 i ol B PERREA g o

er to 5-
one orinfRhstERshtarRTRtEsendeantly setevted frongnitrogen, exygﬁn &r sulfur, or
het er oat ons_ | ndependengl y sel ect ed

t
2 tautasaggBRTedT A GS G heTaatasele or Hevalr = ERfiRidesordped
herelnmﬁélngﬁ?glﬁéﬁﬁlégé%g&b r*é‘éfeoatroetha%réhtrﬂqbl%@uta? md@iefy, B9to Ly, Laa,

on 1s replaced wth an 0 or S atom

or Ly, aMteerelnvio,, Lay, drisgarddefinatsindoemualer(Bngwaugh aecarsan pamt@gen
manner to provide an aromatic ring; or a ring wherein

atom.t wo carbon atoms in the ring are replaced with one 0
theste%%mm%c%ﬁ‘c NeRk QAR I” SHeh. 61 Braferabarddisdtactaryl ing’, as
are not limted a si x-nmenber ed arormtlcrl

used héreirgirefeote 5t or 6606”@&"&%@"‘1“1@*@ rings GHaKNRGhE, 4rs Or 4

ace e
heterqgagﬁpgll é’%eyry“e?m%%f @&ﬂg@y@é’lﬁﬁ@n %%pogre %blf\%sohatautomer
theredfl Manipl¥€ ofreaéteriags irchgke, bab e n@hgmmdatd @ rﬁmgjwherem one
nitrogen atons; and five-nmenbered rt:m_qqs cont ai ni n

carbon s rataesd withfan Oi® alemiiane. fp ¥ thige Nhma 3 ratiged in a
su1tabF% ﬁ‘rbagﬁﬁgﬁrtc?h dé(ﬁde%éﬁ@?bﬁﬁtlefrm? onté’nﬁg'm\”@?érneﬁvd“@ér@bﬁ@tdﬂns in

are not Fimted
the rlﬁg”TéalféarZa@Iaded witlhwazd wr S ateot arndaznew atma,‘s@mmnngs can include,
but argi}{q@clz' 0 r az ?qﬁyrgylper%ﬁ&rp h{; ¥|pg W@rrgg“ %Pz(% (g,]‘ourgéthe ring

carbohrbltémsaazr r89?|5é|cedtd1 ﬁlbgérh BRI, flv@&ﬁﬁhmé@éd/ kings containing a
di azo I'azl nonyl , thlazolyl, t hi enyl
sulfurt bxyﬁgsmydr nltrmgemzmltyne rings fm@me}mberpylrmwﬁqrgawng one to four

wirocRB 5B b R AR Lo TP B BBy o

three rn'ltP(St;Zen a@?g%lzgﬁg@eﬁtétlvef@{aﬁﬁ[ﬂei of ant086-QObef'da} hetéﬂoaryl

Icyclic aromatic ring ‘gﬁs %@a] M
rings freisde, dull aodnot lmﬁa@ to,fHey! \Aﬁléﬁ’@or‘b’lt'ﬁex%% !@ yl, oxazolyl,

pyrazggfl g% Irggélg/e gmlg%lggl 39@5”/! l‘hﬂi @?f’f‘olgp daresHA Nihiakiazolyl,

thnadB%BFoﬁ{?? fhiatliarthonyiaxadmnzofyl, b))@;dcdzodnrfydatcmadaawmorryl rthiazolyl,

i ncl ude indolyl, benzothien benzo
thlenylntrwzmwnam%h g opyIda ey b B9V ANY pyrimicinony.

b?nﬁéq]éﬂ’ét h}é&ch ﬂligte\l%)arﬁp%ﬂ‘é)sl% 7%4 nﬁ’%’ob@c@@@&@l%ﬂ&%roawl ring’,

Z0l s0xazo ui nol i ny
as udedaspremoréfays fo qm8&a&-oh0nyll1, . orq‘lﬂ rr@r&wrﬁyublcychc aromatic ring

contegglﬁaggt?ééqnyl @ﬁr@%{p@%hgi’ al\nd &Hé'reﬂ’é( the a%onqst 3}' {hedljlﬁal ’nclude one or

more heteroatoms independently selected from oxygen, sulfur, and nitrogen.

Representative examples of bicyclic heteroaryl rings include indolyi, benzothienyi,
benzofuranyl, indazolyl, benzimidazolyl, benzothiazolyl, benzoxazolyl,
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d] i m dazol e,
1, 5-di hydr o- benzo[ b] [ 1, 4] di azepi n-2-on-yl, and
w@gooroBsepyri m di nyl . Heteroaryl groups of the PCT/US2006/036422
i nvention, whether nonocyclic or bicyclic, may be 5
benzm@@ﬂh&tzdyllttﬂhwletdxalzpm ccg,emphrwr isgsuinoliayi, )quma;gﬁmylut ed
wi.th one or r |tue S d e
auinoxh B pRIAZR IRRgEIna) RUY: RaphBYJRndy BRnolnis fehete.s

oXya

d]|m|de?%4§é)x1y§| dro- b@ﬂi@[}ﬂﬁﬂ]ﬂmFm -2lonoytyamd pyrrolopyrlmldlnyl
oxysul fonyl car bonyl aI kyl % ?
&ldtgmoaryl gaimmmpfﬂ@rlbmnytlomy\gw@herdy@p@@f 9|or icyclic, may be

f
subshtH&gp?\gﬁgln g)rép b?né\ﬁ{ésﬂ@ggﬁffgd F%rﬁ%ﬁﬁhbre kabsaents
mdep(?'qd'é)‘lhg Béfécted%‘ﬁeacyl(hdyMRBu(eaylbahgdxy alKOXleQAapIkoxyalkyl,

alkoxyoartenyb raﬁ?ﬁxbfm”i\lﬂ(ti\gsl gﬁ@%@%&?ﬂkﬁb %@ga{%{#’QWC ﬁgiy qqﬁ{oﬁgl
alkynywea(rrélpga?é)‘oo@ cglan%) c éloélkx_@ﬁ@éltdaikdﬁ(?t forml, Hedalkoxy,

ered blcyc I C heteroaryl
haloalk‘j/lnlélogéﬂ hyfd:rbs‘y lhyairexya}kylhnercapto itra, oxp, akyltkio, 7NRaRs,

R 30y B B S 1 SR EE e BBy R teroans
or 5- q}r%’&e?ﬁt%éf?& 'h%té}%'éﬁfl ‘Pﬁag@'dré subS@uteaNglith 0pN; 27 Brktord

erocy herein, refer to a 4-

substlmreryehb heilea)cwl ot8oio 1-giRmber eﬁlh‘@’%@ﬁ‘@é‘%’rﬁﬁﬂd riggs are
substlgﬁg t\/\fl\%goe (" %r geit sogﬁ % Or}fgaéLﬁ)@tlB fs 28ferbaRf YrAMstof the

eroatorrs
presehf‘ﬂ@@ﬁﬁﬁ?’?ﬁia‘y}be?ﬁe%@hedsftaiLﬁmnbk’se group consisting of
trogen, oxygen, nd sul fur. Four- and five: hr[tb I
rTh@ﬁerm/ ‘nioavaroptis “hatemprcliing BNbipn-agomats hetsrocycle”,

used EE%bggrrS%é %Qf’ tﬁ%el \‘ﬁ’q@r@& %orﬂﬂzgcllé’ér B‘Q‘ZHIQPHI% @ontaining at

rings have zero,
least Qﬁ@ safurstedMarb i @Gbndpallbdi alsbcmxmalnmlgeor‘rm fhwar’tbtﬁa@ ifeur, or five
het erocycl e groups of

heteregiomsghdep aily selesied ?rog H‘fﬁe&:‘)bg&?%gp%'ﬁg o?h\it?&&%d oxygen,
and S[JEQE ?ﬁ@ﬁ%hﬁ IBLAERDETES riff O HRY B RGoRiresiR doutile bond. Six-

form Represen atlve exanpl es_ of

memeretdatngs-manhaveizem, hmeeloo@y@ Unglem,qngj@e Seyan-and eight-
not limted aze

membeigedHigs, mﬁléﬁ‘laﬁgﬁeﬁ |0 r}/ep‘t\egg,fczt ﬂ' néﬂ)u%ézdorndgl %e non-aromatic

Fper |
heterQX#lé’#;HU)ﬁyéL thBBfNéHtio‘F\Ydan 56 Basisdhineaugty b, carbon atom or a

and t hi onor phol i nyl . Regresent a[ ¥
mtro@rmlphesTbé nonfamma’tlﬁgj@fter@@mlalgﬁ@l@s Fgy-be Brasent in tautomeric

formd%t@?g ééaﬁ%%ltgfset#]agh qf%.ﬁo% &Jﬁ%lpﬁd‘ﬁé’t%%%lres include, but are

opyranyi ,
not Ilﬁ'ﬁ’thQB éjiéb%)ﬁ'&/ﬁ%‘tbtldmw a%lndfﬂiylil amrabaydy morpﬁﬂllnmeplperazmyl

aromatl C heterocgcl es o vention,supsti t ut ed

prperwhmyd byrevlisérat, pysroli Q'WPWW%»S‘E‘W‘UPQWWW

thlong%rpégle% Regﬁ?sgcng qrﬂgl%gk&?wh Lfﬁ’li?ééeﬁ Bgﬁt@ﬁﬂﬁ@ﬂbhyaromatlc
hetefi‘JC% Usc‘lﬁd«@ere/ bmldtenmhmlcbd te Jdﬁomyl?,aﬁtM@%dEtrahydrofuryl

2006/ 036422 al koxy | koxyi m no,
dihydrbRysapylteterdroRy ey, aﬁﬂﬁ@ﬁi‘ﬁ?‘%ﬂﬁ?ﬁ al kyl sul fonyl ,
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,
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al kynyl, am do, carboxy, cyano, cycl oal kyl,

fluoroal koxy, fornyl, hal oal koxy, hal oal kyl, hal ogen,
whyaro38p74 hydr oxyal kyl , nmercapto, nitro, o0xo0, PCT/US2006/036422

al kyl t hi 0, - NRARB, (NRARB) carbonyl, -S02N(Rl4a)

alkoxydarbdimi, al&bdymNﬁcRJaﬂrla)W(fmylbalkgl abkyicarioenryl, akelspiferylof
alkynyl,h g%ﬁé&&%ﬁ%& Icggllaxg g*g/gloatﬁ%l afiueorggﬁ(oxy,r?oh%% P\gl’oalkoxy
haloan{gr Wrﬁ‘ Hg@in@ﬁ Ry Atk 4 ﬁlr&rcgpte,, Ny, ioxbHaIRGItRIoAHNRARS,

{ hlazol 2(3 one, pyridin-4(1
(NRaR&Jcadronyl,i- BB 4o}l (Rerady 8RS -N(R14 QuBazb - 2(3H) - one,

aﬁtd@?lz @ﬁg@s(ﬂ? %’8?&‘#‘8%{%\?&)% Ldéma% Heﬁﬁﬁ"n tE ‘té’ne

|somdohh§1198Qﬁé!ﬁé 32?11}4 -bermo[6td]diezapin-Sigidpone, ﬂ)lyaimldarmfcl e

gr oup i ned herein, appended to the arent
2 4(1H|;ﬂi1'|)ed@lnar bmzcddyhl@ﬁ@lo%@hi)awegpug}gmg"r(aE\a—m&s migarplidig-2-one,

1H- |ml{']ﬂ%9 gH) ree§§r‘;éa32m %@ﬁ%@ﬂ@lt%%aﬂ?d%?kﬁﬁ%ﬁ@(@ﬂ'}%\ﬁb and 1H-

not ted to I enyl meth
benzo@jlhhd@ibllZQBHybneZ furyl ethyl, and 2-furyl methyl. The

hyd h .
I RTTE G N R A e T
define® 'F\%re'ikﬁdégpﬁée( Cél{ooﬂéﬁhe SaretthbrRRAINRSEL, thWéﬁ@leDgtdm) as

ar noiety through an al kﬁ( grou
defmedefelreled Rmaresantamemmpt@mfmtemw@e@ ybinclude, buit are not

Ilmltedhlgpdrzgﬁye%rrﬁeqh P%l B;‘gt;\@t 2Jﬁrﬁe%yll %\HH tZefélrylh{?a"thyl

'L@?? drbé@l‘ @émbhyierem mydm@anpoepgmupz 3-
roxypentyl, and 2-ethyl -4- hydrox

ﬂwﬂerhviﬂwdrexyﬁﬂwt"@ﬁus@ e maRa RS e heiier Sroup. as
definefHet b ABPEHFH i Y Tt fRRarfBiclP thildelf 8hia) Broup, as

define@Hreny - Ré@*e@@htamge @xanmies othydrexydikyl lmlede,dnutlarmrwédmlted

to, hy@oﬁm%gz%ymt hyeﬂy?%ﬂé%/ thﬁyznﬁyg%xyethyl 3-hydroxypropyl, 2,3-

| b | henyl net hyl ,
dinyaig GGy MR S EN RN aBee. DOEEY s ey
t T it toyrel I iyeirwy)-prdtgdting group rrteqms@wtsstltwnt w@ph@r@tﬁéts
t al t oni d t g
hydrogeraspups RGeSy NG SIRPIA teacoRs DNk AYBIRIEr6odiree.
Examgyecs| 6@13@)%)?}7‘ ghﬁémﬁ@@l’b%% I Qd & Bt Rde AbDNIDRedls,

dr OXy groups b¥ reaction of the
methcmymfmtbyld behayloaneﬂiwhﬁ miethhyethoymeatbylp2wi t h a base,

triet
N L e N e Y R
trlmeth?isﬁlget-bhfykﬂh'l(e‘lﬁﬁéllyy lt-Butyibiiphiedylsilyl, methylene acetal, acetonide
ralkylsilyltriflate, or an al ky] chl or n'aﬁ) d
benzwlbleme acetal acyic maihomstensametbexgpeth t?.nee%ﬁi? higfes, an
fedi st ¥k b
ore BB R Sk po e B i raves by
reactiOnRsfAhe ebhipduatiabiat @jmamermye hy@ron 2O0g iiBsDbase, such as
PCT/ US2006/ 036422 ialkvisilvi
triethylamine, and a reagent selected from an alkyl halide, alky! trifilate, trialkylsily
halide, trialkylsilyl triflate, aryldialkylsilyltriflate, or an alkylchloroformate, CHalp, or a
dihaloboronate ester, for example with methyliodide, benzyl iodide, triethylsilyltriflate,

acetyl chloride, benzylchloride, or dimethylcarbonate. A protecting group also may
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be appended onto a hydroxy group by reaction of the
conpound that contains the hydroxy group with acid
warpe7assod kyl acetal. The term"im no" as defi PETiUS2006/036422
herein neans a -C(=NH)- group. The term "nercapto” as
be appef&éd bﬁt@amyﬂ!ﬁ@(}sgraupﬁlyi rgaotmm obthEneompound that contains the

( NRARB),al kyl " gﬁ |n means an - NRARB group,
hydroxXy grefép N‘ﬁf@oac'%éf‘ |"’Wa d to the parent nol ecul ar

ﬁ“ﬂg%%n [FhifHY s@@ﬂﬁécﬂér&lﬁ ﬁ#éﬂansaé -defNHpdrolyer ei n. RA

are 1 ndependently sel ected from hydr ogen,
a"hbﬁbrmélmdrcapip?:a@aswherelamea'lﬁﬁy QQQHPesent ative

T5e But pdRaGr R Rgret il helE Hfbariiin FSyPhrqubras Wfined
herein Za;é@éﬂdw #) thelparentifioleetley |mf@étwﬂhmmg’roateahwl groatpd as lgefined
The term ( NRARB) car bon du sed é%@l NS ikvl

hereinamR x MRARB Qjﬁdnlﬁﬁped@enﬁﬁéﬁﬁﬁﬁif%féﬁ?@%y rggpe ‘T‘V@ vl
and foﬁﬁ?le H%%prﬁéggféﬁl% ﬁé’s (?f](zl\ﬂ#’\/gfbgél ﬁh@@@é' bt &éMmot lidgited to,

epr sen | es of
2- (memwliiﬁbyezhgmoaxuumestnyladanomhylamammo)ethyma-ed to,

am nocar bo ég& I am no) car bonyl ,
(ethylrpeihyiaripo M‘@? 15 (ethyl methyla ni

nﬁ?ect%rrgo‘ab(lhé\l}?%%rﬁ&%/l" bk QseJ hérélﬁfﬂ?éar{é\ﬁﬁmﬁlal; bﬁcmyd as

as use means a - roup, as define
definebidiezim, aﬂppadmtdatb the pa’renbmptﬁﬂu argneisty Rrowgh étqarbonyl group,

as def%ﬁ%rgmaa?{@p LEH% e@%mpl%‘%ﬁﬂﬁ\é& d)rco st yplrr]wgfudgébut are not

llmlteo? oBQrtbonkll' (ﬂwbﬁ@lérﬂmo?d’ﬁrb@ﬁyll {ddmethylamino)carbonyl,
am no) sul f onyl | % i met hyl am no) sul fonyl and 20
(ethylmethwamm)nqnboam Aol 4he filkmy|l . The term

g-ﬂéégl 4a)'(§@%ﬁg:§ {ﬁ?only ﬁsas%?s%‘?j i HTG%?'%%S-I\WA@T@Mp, as

€ parent nolety to whic
definddhéres, sapRaadedo Wd parent Ridecidaiompiedy thretigh @dSulfonyI group,

e R e GERBER DS T
limited %cg %’ﬁﬁ@%&%ﬁ‘l ethﬁl%bﬁﬁ@)su%‘ﬁyla fmeeyldrhifo)dfongl ant

nes namd € he term
(ethylmetRbldeulidtiytb) " as used herein nmeans a

N( R14a) R14b ftached .to .a .
%hpﬁ@rrﬁm 143%8@&114& heoUSh thﬁ’ée'gdﬁ OQ!;;@%R éﬂgn@%?@d}?ﬁﬂached
! LiRRePApp e Wit ah(FRL4 Doum delfined
to theﬁ?&eﬁf@%@t&t?f imt egq dll) met hyl ani no) sul ?Snal m@gol%%r
hereif\- @t b @@ x gtou- toettigh mamfmded @G)(Rhte) @r@HFha §f ein.
used herein { N-
Reprosaitetts RPgPBas A tsBrHRr! A, ST RsChot aRa o
nRhfiect a nitr ogen at om agai nst
methglmdéggﬁg%?lfg) reactions during synthetic 1,\(13
The term "-SO2N(R14a)(R14p)" as used herein means a (R14a)(R14p) group
attached to a SO, group, appended to the parent moiety through the sulfonyl group.
Representative examples of -S0.N(R14a)(R14p) include, but are not limited to
(dimethylamino)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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WO 2007/ 038074 PCT/ US2006/ 036422 procedures. N trogen
protecting groups conprise carbamates, am des,
wORdenaspi4 derivatives, and i m ne derivatives. PCT/US2006/036422

Preferred nitrogen protecting groups are acetyl,
procedbﬁé%zqyitr,ogbarpmtectlbgrgzglhwwaplwmart(agmtps @I@i(%%ﬂ N-benzyl

phenyl sul f
denvatw@g;] amﬁ,ﬂpqnggiqrwa%lv%{? i P?[‘?strSg @ét(%] Ut gﬁ&@hﬁs %‘P% )c\c?tyl
benzoy(l @éﬂzé/\ )bené ny&%%ﬂyp(mz?qbrrﬁgl gh@mumwlappalogbdert-
secondar am no groups . reacgti
butoxycare)ooyh@mm,defﬂamtyb@ﬁ%utﬂﬂUQrﬁ@C%tM r?é\dgfflsﬁén eﬁhxﬂgﬂgyl)

Nltrogeo{] Qggtgﬁg]gt éré%tpgﬁrgr%p@?ng gnfbaémgg‘é ﬁcﬁfﬁa‘?@ ahfifeyAdups

| npdiaid SrRephei mthreamme ag wu;h Iaasalsluyh as
by reaa“pﬂz%ﬁ%gn( Al Kyl - OC20) 2 I

tnethylemm@,l anchs reageriseirded %Qnia ap 9'*%@!5? kdie’(t;g}lla?e a dialkyl
anhydgtﬁl%f ﬁf%ﬁﬁﬂq féﬁ%’eg&tgﬂg&o{r{;ﬁkﬁﬁwf Igigllﬁlle alkyl-OC=0).0, a

or hal o-

diaryl m\}(d@ﬂdéyfdr%xafrmle @sa'epfaeatmi lyy (ﬂWb&QﬁQ)zO an acyl halide, an
benzoyl chl ori n

alkylcharvspPRAtpcat B AYDEHIGNY Balon. o givsiigylpglide: or helo-

con g5/ PR e st
benzyloxi ey icktdrigles fcbrmsilfu@ndwh@he@rlw tfogpéehl q@%@é\éﬁ'%@&%f’ﬂde
(tert—ng/g-ﬂ)gC(-O(?éeoélgluThe 15 Db ihd Bl (BReHPRgERloRde.

erern

"B ageioxb agfﬂg@ﬂpﬁﬁéﬂ&némb (31-1(3):“ bes conpounds t hat
prevent receptor activation gl’z% ece t or agoni st
aTlntgrmsseifory” agiusedriasein RS RS (@H ses

aonped ner it @i, pREERAR TR on*?ésse*"'m“é@c“bes

y prevent receptor
comp@@rﬁdé/ﬂiia't prevant ascdgitor activation by 20 Hgoetentor ag@tistajone, such as

hi stam ne, but also inhibit intrinsic "
histaraiogi and @'sowmaewmmpqw%@mn Fadnep SRSt e lpverse

agomgfs Qé}ﬁ s%af H dd @FE\)eﬂF rédeptdhactivadibn lbyast Hereceptor

at'onms I's tive atom or radioactive
agonis§ guepes histardne, butlmcr mbibitdotrinsis Hs seaentol agivipe
spont aneous] y e

R 15, SR AT b hion
whlchoé’ﬁ%%téﬁ}ﬁ?bo@ﬁ%rﬁ’cbﬁ% i9%g radfastivd atcftﬁ iop 2adibgetiag isotope, wherein

ut are not limted to, (tritiu
the ratﬂ@ctmécatom&ﬁr isoteps, spopEmecsly emity gw%%lﬁbg%%?"?fﬂé’“c

parti Qﬁ t%??a?rp? e Sﬁgggplc&eesﬁe%ét?;ﬁ)%?ﬁéggé‘ éﬁ?ﬁ%&}?&’r% tli_-%?amples of

such 'ﬁéﬁ’?&éﬁ@amhﬁ BRIy Bdsaref ndtdimitadato( PHi, trmmm-) Ej‘co 1c:L 150, "®F,

?g , mis 0. Lis abondor L is alkylene. L
g 7Y, ancbfBkably a bond. -14

Compounds of the Invention

Compounds of the invention can have the formula (1) as described in the
Summary of the Invention.

In compounds of formula (1), mis 0 or 1. Preferably, mis O.

L is a bond or L is alkylene. L is preferably a bond.
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WO 2007/ 038074 PCT/ US2006/ 036422 One of R1 and R2 in

a conpound of fornmula (1) is hydrogen, acyl, acyl oxy,
wabkdoenydoz4 al koxy, al koxyal koxy, al koxyal kyl,  PCT/US2006/036422

al koxycar bonyl , al koxyi m no, al koxysul fonyl al kyl ,

Aoy Aim?eb in Elc{om;?crwdo«nfyfbﬂmalal@)ﬂﬁ:hydﬁ@% acyhiesuRyY,
cyano, cycloa u oX al pa
alkenyb aikoaikOx YKk qwaﬁwﬁﬁ éﬁﬁm‘xf SN capt o,
alkoxyw %Y@Eﬁ?&rbon@ﬁ%ﬁ%ls b G ?éﬁr’r:rzlflﬂo g?rngyércyaﬁo
cycloalk/l, flberdatiory| haloa#dRy, baloall@hlﬂdﬁgq_mby;tgn(yrhgdiﬁxﬁéﬁy,
group re nt
mercapig; aglgh aﬂyﬁﬁ&% ﬁgﬁg}go%&& (F:g@o%gpglg ﬁ@%&ylsﬁ?ﬁ%ﬂgl’
(NRy4s 15@9%%%?/ lor Sgd{r@gbﬁlth@wmlxwztm or, —ISORY AR, RTAb)other

, wherein Rl4a and Rl@(g are, e E
group reptepemtddrlltyl& nyaedﬁgbydroaenwyan&s halpaepe Al Gy Fioa

fluorodligylpefko S CLRBfR) Y BLReR). Wylt@l%@ﬂ{%ﬁg)(wmgr by

N(RM% - WRBrdRs R4 B9d R £f @rereathdnoependertlydrysigegen, alkyl, or
referably, RL is

cycloan-lgy(urafgiemoregpgﬁfgrably-, grq)ggq{oggp @plk@imrg%qlgay mer{Hle%Nhgn R1
or Ro 1@6}%? ?.g'ng%/ i A%:, Q2 -Ei ﬂ k%ﬁ}é@l‘red @F@Uﬁ Isuydrab&exy .

r is selected from

ﬁ%ﬁbl)ysg is i) 9;1€‘L3a Rz(ai@)Reb asd Re iSuR{PRerh)cyano,

S L e e
Ex I f tabl e het I f

preferagh élléljgbég%ut a?gpngts |OI mstjledat oe ererocyﬁ}\lgé %lo;/l

llspaxeseldﬂgtdad frosoa hoagotQt, alkenas-G(=0)- pyg'az$9} 14

i

R EJSFE UL MBI BEpR, Bby Ls1s abons,

Lﬁgﬁﬁgﬁf lg%ngla %itggff‘;i‘gﬁ Io Emmblescofa;dltabbl bet;cerocycles for Re
includer, bakareymot I%émx’tecgjztg Wryl ﬂmid@ZQ'yMISOWOk)é iSp {% I% oxazolyl,
yrazﬁé/ﬁ.,' do@%omyﬁyﬁéér% M )Z\'Ydln %@6 inyl, [Fﬁﬂ?l?lt flét?dhﬂlyl thiadiazolyl,

thlad@%éﬁylhtmmbmhonpleoxamazonyy|oxadiamm|y§@txad@zmqnyl thiazolyl,
ben20|soxazolyl qui no

thienyjuiriaainyl, ,tf@zoly lﬁZﬁMa‘PWHi:/@FTnOBMEE’é{['g??ﬂyegyr"ﬂ{dé??"&{' nlg]/golyl
benz@tr\ ér“'gl}’lbenﬁeﬂnélt\‘%rin@'a%iyl ben2inabibrols, behizetdzbly, Bénzoxazolyl,

benzdisbthiazond) l@eltzﬂmﬂdzp[y_l, quinblinyb psonuingliny, quinazolinyl,

pyrrolo

qumca@b@gnw alﬁ;'l%o&tpﬂg‘ny uBéylagﬁﬁﬁﬁ/hgingV'cmd'f%ﬂﬂn;/f tHhigxd2,3-

d]lm@é{%&é’u CIR ydro tféﬁzbgé] [Ny diaz@phvgfdﬁ-jill, ﬁyﬂbwpyrlmldlnyl azepanyl,
ydr dpyrid 1"onmor phol i nyl, di oxan

azetldunyhlaamwﬁnyl amqaawcnm@’pb@ yl, mpg@ﬁ@fl‘b’bﬁlaﬁg@myl pyrrolidinyl,

yrrohé{/lgagéagqqgérzgw %ﬁﬁg&@m@zﬁi &anP Tt hx] ?fcﬁfaﬁﬁw @fthianyl,
tetraﬁ%drbfqr?\ HWMF@pﬁé’nﬂytdt@hWhpymnyl oz30:0] WO&MHQXMI

wheér ei n each ring I SUbSt]tuted W t.h
1 Proforeed ! betsboains fof Fodre EUERFaY | oy THRIA P Y fhthonyi,

pyndm)}i, B’yndazm%nyl, and quinolinyl, wherein each ring is substituted with 0, 1, or2
substituents selected from methoxy and methyl.
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WO 2007/ 038074 PCT/ US2006/ 036422 L3a and Lab are each
i ndependently selected froma bond, -0-, alkyl ene,
WO (028074 - S-, - SO02N(Rl4a)-, -N(Rlda) SO2 -, PCT/US2006/036422

e S caoninbom bt sl ! £, o Aohe.
c(=0)p ger%@%);%gga%@a)&emcgé NRAREPDRIRLC(O)r, and -N(Rs)-

Prefe&idblglablgaeis REB A0 dly:6 latso fsqrre%aed tmclbeldeboridut are not

:ﬁl}@rrrlﬁtfﬁe'"cl%ﬁ} gwgééq%ﬁ %ﬁlﬂ@le 1S G &%%%\%}M E¥$Tjeaa}jy H%‘??ﬁ a heterocycle.
Exampidd bESMbie h@?é%%f@%? en iTONIdS Pl iR hot Wﬁé@'tcb ﬁ%ée\zmyl

and qui nol1n re pretrerred heterocycles

pyrazob epyridaamyl, yﬂyrldwf lnwmldwyl Ryyiolyk rwrthonybwldpnyu
pyrimidiigarl pyram Tyl A8 Dol i p BRETpd bBRsbyclos for
Rea aré@ycyam 1, oy nﬂﬂi@ﬁymﬁ)‘yhﬁhdménw ﬁdjlh?ld peridhzigomy pard gRGlinyl

phenyl . ~Préf erab IS, a heterocycle.
whereibaanl ing isfsubstitdes withed, er,@é?o?%t‘f%mﬁ%lep e, methoxy

e.not limted to, furyl, imdazolyl, isoxazolyl,
and m% hiazolyl, oxazolyl, pyrazinyl, pyrazolyl,

Wbtéi@ﬁﬂa@hl’yl greys aﬂRa,Vlls cyaylbphen!ylmﬂrequblyoRyd is a heterocycle.
tetrazol yl, thiadi aZOEQV{l [

Examples 8§ pgliabl,g ﬁlﬂeroq)g: K ﬁgage%(ﬂr%w&t BW?d to, furyl,
lmldazgmg‘%@%é%b%ﬂyllsothﬁﬁ bﬁlézol)?lhbgr‘é&lngl tﬂy‘re’i‘ZdH]l}’byrldazmyl

trrazo yridonyl
pyrldlr@'j/ rpymlmld imgh yolyrrolyhdetrytolyb dalmadlarzokyhyhladmithrta@ylpazmonyl

ooy R VSRSt B85 o e

trlazolgl PP}F&{iéﬂM&n | Wﬁi«b‘n?P'dyﬁM{Idm@Hylﬂ #ﬂ@ilyl Niyénzothie AP bbhﬂyﬂjranyl
A )X pteridinyl purlnyl, nap hthrldlnY
mdazcﬂylnbehzmydazaiyh l@enz[ozmaquyl rhe@a@&a@lylgbenzmsothlaz vl,

benzog%)&g@ lgler ﬁp@gklg?/sowfrﬁlgﬁpébgnza%ﬁﬁ{wylddw}‘\bxal i ndl’ﬁhé’\‘l)é&rnyl
pterldlﬂy/r rpQﬂnhS’l' Hﬁbhthl?M@h?l icmtolingl, Wén@[QI;B d]milddzole

yridinyl, thionmorp olin

pyrrolmyrﬁn@lwwl aae@fanmlh%ewuv‘y ﬁﬂﬂﬁhﬂ’@oﬁ@ﬁ?ﬂé‘nm& Pheinvk Ripgrazinyl

plperlqj]lgg ngggg({i gglaﬁgrrolké@) %3’#'2?‘.’“54‘ dh@ﬁ%@frﬁﬂfry r@tbmorpholinyl,

dioxa! dldﬂéhﬂyietrahyd wodiiimyy, IdthDpymaniwh yétramydropyranyl, and
pyridazi nonyl

(1 3lclsylaam My Prosoira REITPCUARS o T Py e eP2Balh
AN P e o sy
pyrrolld‘hdﬁﬂpﬁ*tﬁﬂmiyl a?ﬁmdmng:lyh wbgm&meahlarllngemsu?tcu?med with 0, 1, or 2
substfilarip 6519GiAg 1O e en T r ) (rray or

ﬂg R'?O%Eé?ééa% rndBééné@ﬁ'tI)RﬁWr@P@n Ahop hafogenedikyh

rogen. I n one enbodi men and R5 are ?qach
cycloalksdleﬂaome\ikyl yallamyy alkoxyakkybﬂuggqalkowyalky;tlylg; k@@gN 14a)(R14b),

or N@géééab% )erl%g@ﬁn}écﬂ{?%r@ﬂoth Ip?ef%ﬂ"ea t& @%Wd?@@én R4 and

In one embodiment, R4 and Rs are each independently alkyl, fluoroalkyl,
hydroxyalkyl, alkoxyalkyl, or cycloalkyl. In this embodiment, R4 and Rs are preferably

-16-



WD 2007/ 038074 PCT/ US2006/ 036422 al kyl or
hydr oxyal kyl , and nore particularly nethyl, ethyl,
w@e@ppsso7and hydroxyethyl. Groups sel ected foPCRESENE036422
R5 need not be the sanme. Alternatively, R4 and R5 are
alkyl orlRjRax ] ed mure ipatticelaryt mede, ethyhprepyvanchhydgxyethyl.

is attached forma nop-aronmgtic ring. The non-aronmatic
Groups $elgciegrfar Ba@ng;&@ﬁ@e&ggﬁ?%ﬁﬁmgom ai ni ng
HHOERE G dn RBh &SgétheNAfthane mittdgenratogsto which
g‘ﬁlg'ing‘gllgg% E(riatrnllqggse?‘r"?ggi rreﬁ?g vvhgr ein R4 anc_?eR? are
each ist atksshadoigemnteenon-ardroatie Hngi Ae neN-aerRmalin fing Frm G be any

| [ . t .d. t ] N t i i i H H *
5 nitrogep!rcrgqtgmlngngrg—%por?é CHRd a égﬁﬁ%@g Eg%aﬁ'(s}ﬁaﬁfgg-&% %)ﬁlta;\tfle for
the em%gei &% WReMin R, aAd RLare telkeh sodkthé&r to-ii(R20)ing instude, but are
&IS-N(RZO)- or G

0) - C, %IS N or C R20 is selected

not limfted o t fren-grasuptic bngs Bavying the fTHpuiagen, al kyl and

al kyl carbonyl; pl and p2 are each independently 1, 2

or 3; gql, g2, g3, g4, and g5 are each independently O,

1, or 2; and 20 rl, r2 and r3 are each independently

| or 2; -17 WD 2007/03 US2006/ 036422 wherein

each carbon atomin the ring i's substituted with

hydrogen, or with 0, d; Rosubstituents

i ndependently sel ected at each occurrence fromthe

group consisting of hydroxy, fluoro, alkyl,

hydr oxyal kyl , fl uoroal ky(8) cycl oal kyl , cyano,

fl uor oal koxy, al koxyal kyl, al koxy, fl uoroal koxy,

10 hal oal kyl , and -N(R2la) (R21b), wherein
q )q2
Qo ( )q5 N—%—
( q )q3
(b) : and

@_g

(c)

Q. is O, S, -N(R)-, or C;
15 Qs is =N(Rxp)- 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

20 r1, r2 and r3 are each independently 1 or 2;
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5 R21a and R21b are each independently selected from

the group consisting of hydrogen, alkyl, and
wa@bdoylossarbonyl . Preferred groups for form ng tPeT/UE2006/036422

of R4 and R5 have the fornula (a) or (b). Mre

whetdin eaahloarbdtd atmol mﬁneamg iscsudstitusge witr hygdregen, ieg with O,

1 or2 SobS ISR IR S50 g e EE R Fol B

conmsﬁé@ Wdrﬁw flUrO CAIRY ﬁydlroxylélkﬂ' ﬂ@éﬂdﬂilkv!'cycloalkyl cyano,

fluoroahmah%l&iommlkyloaﬁxpgy 4ﬂu@]rcpglk®>@{ yialoalkydr anch lgﬁ@».a)(%m@ug/herem
Roa aqcf Ig% gsélﬁt Lk HS%%O%{B%I%W %ele%ﬁeoﬁfréﬁ&fﬁte' g’rUﬁptcBn&g ifg bf

hydrogfehugikylalalﬁyjlamﬁeafb@hy[ed rings of the fornula (a) are
i peridine, rrolidine, 4-fluor eri di Qﬁ
rq;f?meg)gfgppg rdpﬁ@lngjhﬁéw Fﬁ‘p@? &ﬁ@ve & formula (a) or (b).

More pef lﬂ?@{/r U Iff{r?ildrg kdlen tRB t@?%ﬁ?@a rﬁﬁogen atom to which each

e ring. erred ring of the
is attadlwdntul farrq ba)zepa n9|I3 az€dinyl ~aZqum)/tq zazo(:ar)lylqurgholmyppmerazmyl

RN L En o e e
group Is%t%sﬁﬂﬂe&%nﬁ‘f‘@ A%rd QuRfflents sé!é@fé&ﬁromrﬁl@;ﬂ Iﬁmﬂbx lkyI

he i nvention 1s conpounds of the fornmula (11
hydro>d?4ﬂud>tosaerfllBDr0|aliﬁl 52 R3b (Il) wherein RI1, R2 R3a

ﬁ?ﬁﬁ%gf l‘(lﬁgnsdo%%ﬁn@%e(ggﬁ% éiB%& [n%r ﬁgﬁgﬁﬁHﬁg&g@Bm@endine,
4-hydr8§36;517/ pergiaen2- rﬁ@t@@}%rm ,dPR)-pedthylpyriotidias ring-ciil (38)-

038074 PCT/ 6/ 036422 and R4 and R5 taken
methylpyetitiee i@ m a non- aromatic ring. In anot her

BRI g mbofia PR R2 TS L L2-R6, Ria and Reb

rogen and R5 taken together forma
non-aromati c ring. q3
Qy N—%_
q2 )q4
(d) :
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-
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Anot her enbodi nent of the invention is conpounds of
the formula (111): R3a R4\ SRILRs NR2Z R3b 5
w@ bdorjp3sarerein RL, R2, R3a, R3b, R4, and R5 arBCHEES2006/036422
descri bed for conpounds of fornula (l1). In one
and RsemidR taken tofithies fortrea Ren-aeRniatichingr. dgeanotimyemhadirent, Rq

s hyarGOaT, RS ot T AY T S SER ey BB fch R BTy oA
togethé}}fgfrﬁ@%n Rebrhatic kRgR6, R3a and R3b are both hydrogen,

and R4 and R5 taken 10 . together forma nhon- nﬁhéc
Annther smhadimentpbiiednyenticsuis copraundsofithe & Hﬁﬁ%

of formula (1), for exanple, Rl R2, R3a, R3b, R4,
and R5, and theRnt eger represen a8

enbodi nent s, each an de %
substitutions in TN the conpound. It

.i's contenpl at ed I¥5hat a prefer ed Jgr oop represented by
one variable, 15 for exanple Rl iRgp-L2R6 wherein L2 is
a defined for RL and R6 (li§ heterocycle, can be
i ncorporated into conmpounds of fornula (I)

whereiprif, &ur Beb, s, fand Baetas deserthaghios comouesdmﬁlf@mula ().

i one P8 BeR 2% e LN Bl s B mooen

and RE£&M Rgreé@rﬂ@gaﬂwewamm ef ndrberdmatinting@nir asdthdeemblodimest, R
not

limted to, conpounds of fornula %}/ﬁ\gﬁr?lnm
is hydriogen; Ry is sLaRbdRad: andRinarg bl fydeagen, agg ken

: Rl4a)-, -N(Rl4a)Sx®2 -,
togethe&o{ﬁ\ﬂ F&Eﬁﬂ%‘“’maﬁ% 4a) ( O) or -N(R15)-, wherein
RldiabledRirbops dodedkibpasitomm mmpomm% of i(bermlui&(j ), ffor example,

L E TR A R PG
each clfdﬁ%éjﬁél%(n%lhae Qﬁd@rﬁ g/‘ df"@u'b%ﬂtu‘h@ns WW?@&U@ES of the

ereln mi is a 1S a
compaundi. R6is ¢antdraplated fdte pmf@r%grcswepreaerﬁmbbmqmmanable

for o SRR e B o B8P b e B gon o

mcorpb?at@d lrha do%pi‘xh’@%‘bf fo@nula (QMﬁtH @g@eferr@(i up for&nother
Rl4a) -, -N(Rl4a)SQ2_- N(R14a) -
vanab,leu(fmeo@rmgle»wherem Ragnv\ﬁsze@nrege@f orpta (e BIeyiishy

described from R4 and Rs.

JQY in all
e ndependent |y of

One embodiment contemplated as part of the invention includes, but is not
limited to, compounds of formula (1) wherein m is 0; 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)S02.-, -C(O)N(R14a)-, —N(R142)C(O)-, or
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-N(R15) -, wherein Rl4a, Rl14b, and R15 are as
previously defined for conpounds of fornmula (I); R6
wo soohesserocycl e; and R4 and RS are taken toget PET/UBING/036422
forma non- aromatic ring of the structure (a), (b),
-N(R15Prwhébem Rs4.pReNi and [R5 des asipredobisly dleﬁnadnﬂorRmmmmdﬁe@f

ecific enmbodi pent conte at eg as )
formulg ﬁ,)ﬁeﬁﬁll%heQeﬁqulgg{@nd 4 B¢ Rsargdaken fﬂg[eg'ae g, form anon
aroma{ggm?@ Bf‘ﬁr%t ﬁfudct@rre”('él) bl or (ehedLhreviBush desckiBetiFoARPOAE Rs.

erocycl e, and R4d"’and R5 aré taken toget her
Anotrmrmpacnﬁorenwmht coﬂwmtedrﬁ,s payt pﬁﬁwnéel(ﬁégn includes,

ot B ROE B FEURELE 5, e e o

heteroéyhﬁe 'éﬁoeR!; bAA Rsrla?rbttéleén togh;iheri t® foah d mcm-ta&ﬂnaﬁx; ring of the
ounds of formul a (II wherein mis O, L is a bond,

StruC’tURﬁ (&l)s (oon) caw prrMieusly AgseuPachier Rs adRy-aken t oget her
&oﬁﬁ%ﬁp%&?%%rﬁﬁ@dmén‘f coh escérdlj% %él#t irn‘%egﬁon includes,

as previous

but is nfkmirﬂﬂﬁid ton‘omhpoandﬁs of fqmrrmﬂ@(lb adheceinpo umﬂ,sL ma bond Rs is
npounds of fornu

heteropycla, Buhis SRHRFES féké aqqlBet Bon & Somarames ARg o e
structu'?ége)péé:?d { ) as Eff@\f é(] y BeScAbel f%ﬁh%ﬁhRE

from hydr ogen,

bPeriomladan«grhbodlowit oﬁpke;ferredldom@mnd)%lare @pmpOL@ﬁlg of formula (1)
wherelgeRp B Rl Lo 2 ROBLcAne Bads Patiierper idfitde g

7-menbered ring; vis 1l 2, 3, 4, 20 5, or 6; and all
ot her variables are as defined for conpounds of
formula (1). Specific enbagi nents contenpl ated as part
of the invention also incljyder,but are not limted
to, corrpounds of fornmuan as defined, for exanple:
Trans-2-{3-[(2R) - 2- net hyl r oRizdi n- 1- yI]cycI obutyl }-6
-pyrimdin-5-yl-1, 3- benzotﬁ’azole 25
Tran36(26d|rrethylpyr|df -3-yl)-2-{3-[(2R) - 2- net hyl
pyrrolidin-1- yl]cyclobutyl}-1, 3-benzot hi azol e;

wherelt Risartid R2; dach are independently selected from hydrogen alkyl, haloalkyl,

T AR

carbor a@or{‘r%o W?ﬁélpéé(d%’ fs' attidhed Br-a/8,) to27-trknblieteRring; misthg| 3, 4,
pyrrol In-1- 30 yl]cyclobutyl}-1, 3-benzothi azol e;
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-dimethoxypyrimidin-5-yl)-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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-20 WO 2007/ 038074 PCT/ US2006/ 036422
Trans-2-{3-[ (2R)-2-net hyl pyrrolidin-1-yl]cycl obutyl}-6

WO pyoiossord 4-yl - 1, 3- benzot hi azol e; PCT/US2006/036422
Trans- 6- (6- met hoxypyridi n-3-yl)-2-{3-[(2R) - 2- et hyl pyr
Tmnsdz-l{&—[(JZR)’ra -methyopyrrglidin-11yIRyblebati o-pyddie-4-51-1T/2 n

(2 R -2-m et hyl pyrrol
benZOthlaFﬂl{ei yl] cycl obutyl }-6-pyridin-3-yl-

'Px%?'%%g@fﬁﬁéth@x ) ndln 3 yi)-2-{3-[(2R)-2- methylpyrrohdln -1- Yl]cyclobutyl}
Trans )f(y -net hyl pyrrolidin- ] cycl obut yl
1,3~ beljzoihlaZ@@nzot hi azol - 6 yl ) qui nol i ne;

TR R e AplaBbi o Pa bt f BByt

benzotiiaaok: 4- ( 2- { 3- [(2R) 2-met hyl pyrrolidin-1-yl]cycl obutyl
lff 3-benzot hi azo ) benzoni tr

e 4212 npthgpw)yplw?-ﬂoylica/clob%;tyl} 1,3-benzothiazol-6-

yl ] cycl obutyl }-6-pyrimdin-5-yl-1, 3-
yl)qum%@réot hi azol e; 15

Tr&ms@%ﬁ&(ﬂﬁpﬁepynnlm-ﬁqdomm[(ml%ymnﬁatWIpyrZeI{cBn-ﬁ fABycbomyl}-1,3-
F,élggér_rol idin-1- yl]cyclobutyl}-1, 3-benzothiazole; T
benzot 56-(2,6-d i methyl pyrid i n-3-yl)-2-{3-[(2S)-2-m

‘FFJHQ 4g2r{3q 2R)ob-ﬁwethywﬂréwdihqbymdyc}obhtﬁ} h@NBSH AitRBObES-

ypyrim d
yl)benzlqmtsleyl) 2- {3 [(28) 2-methyl pyrrolid in-1- 20

H S G B RARA 120y Bobpatyy 6-pay i G

benzothléizoleﬁ [ n 1-yl]cycl obutyl}- 1, 3-benzot hi azol e;
Tr ans- {3- %(28) 2- et hyl Tg%{rol .
T RN Q-(%%@m&t @smvnpvqmsﬁ-bfa -HR&rgrmethylpyrrolidin-1-

3-[(2R) - 2- net hyl lid
yI]cycIcl}Hnu}t)%}“ﬁ?be? tg'%?fa} 6- pi/rl En(d|21 5- ;r:e 1y3pyrro !
WmSHQg&digmthylﬁyrlldm 3- él_)-Z-{??—[(|2)S)-g-r?gth[yl(pgg)oligin-1-t o
- 6- (2, 6- di met ridin-3-yl)-2-{3- - 2-me
yl]CyCIQCE_fL{SiVIﬂ'd(ﬁ"PeTZ‘Z/‘EE 'g)t/)utyl} 1y3 benzot hi azol e; e
5’:152-6{(% ﬁ@&%ﬁﬁjﬂiﬁby{ ?n qgll[ﬁzsg -2- methyépyrrolldln -1-

yl]cyclddn.rtyl@;ﬂm-@zolzwlazole

95?’?%‘ T(%dnpﬂ‘nogﬁt)yr?d( N3N 5]- [nZ§) 3. ln)\etﬁyli) rr[:ﬁc%§21'-32/l]c§§/%ﬁorBIutyl}-
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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yl]cycl obutyl } -1, 3-benzot hi azol e; -21 WD 2007/ 038074
PCT/ US2006/ 036422 Ci s-6- (2, 6-di net hyl

W@007@88078- yi ) - 2- { 3-[ (2S) - 2- et hyl PCT/US2006/036422

pyrrolidin-1-ylcyclobutyl}- 1, 3-benzothiazol e;

G:raa@{%,ﬁ—dlmeﬁﬁylpmlzﬂ)w ayP:;Qs{w[ ﬁ&})—r?ehe’t(hyfl_%ymhdmyt-IYIibmlybl}l’iyl}
enzot hi azol -6- yl) pyridazin-3(2 one; 5

"3beﬁ?%W§Z%|nethyl 2-(2-{3-[(2R) -2-nethyl pyrrolidin-1-yl]c

Y 21{3 [f?l‘(b’)rZ gFgrraﬁcqh 16%|y yobutdRa i |33b§lﬁi'd'th|aQ6F36-
Trans- et hyl pyrrol i di n-
Pyrlda}irb%%b)ﬂme}/l }-1, 3 benzot hi azol - 6-yl ) pyridin-2(1

R 2 BN o et 1o
benzot_l?méps il ﬁUaﬁna(,GZ()éplyxdné; ltnh2|(l H) - Iong
rans - - Z- e rr |
Tyart%;éﬂa%ﬁhwfzﬂ}(51{,3i223°§n%8ﬂ€ﬁm%rr0@d'nyﬂ yﬂw}qbtﬁylhg 3n-3
bemt‘?f%ﬁ'l?m{‘ﬂyﬂ'?@”{)ﬂ%_ [(2S)-2-nethyl pyrrolidin-1-yl]c
y’cauﬁbﬁtméﬁhy&ﬂQQ-{FG[(QI%I-ZHna&tbyIp@rmIidipyt—yldiaz;ilobtaylg-m)?;—one;
5 Trans- 5-.net hyl ;
benzot%la(zgf ?gﬁWQQEn J‘ge/1rw5?ﬂﬁ'pyrrol i din-1-ylcycl obutyl}-1, 3-
tmq%%z@y -YIEnyiodtBtidinl1-Yllcyensbutyi }-dr@béni@chlé\tbr-fi-

(2-{3-[¥ th Ipyrrolldln | -yl cycl obutyl }-
yI)pyrld&ZtlfrB(I’lﬂhQOBr 6- yI )pyridin-2(1 H)-one;

i U SRR e, %?etﬂ%‘b&%h&%h”f Yottty ) -1

benzot@:ézo%cﬁ HbewwzH)mnw n-5-yl)-2-(3-pyrrolidin-1
cyclo benzot hi azol e
Cﬁ¥gn&5(r:ge§1 i(rér(ﬁd@n[@s) 2- methylpyrrohdln -1-yllcyclobutyl}-1,3-

benzo@é{%%‘ g%gﬂlaz 6|J‘é’n di n-5-yl -1, 3- benzot hi azol e

noX ypyrim’di n-5-yl)-2-(3-piperidin-1-ylcyc
|T¢bu$-)’51-meﬂhy$r1 (Qe{mzmﬁ) -azoéthyl pyErolilis- Ryl Srcdatmiglh-113-
cI 0 Utm ?l_ﬁ)}/rl m di n-5-yl -1, 3- benzot hi azol e;
benzotljl%z AIneidina(1A-A06: cycl obut yl ) - 6- pyri mi di n-5-yI - 1,
?Q%ﬁ?g@;ﬂl@ﬁ [@339‘] (2 (3- ¥rrol1dln -1- %cyclobu’%l) 1e:>;] zbgtnﬁ?tgé%zldez y
CigH- (jbmqtlhc])mynmldmeﬁ-m) 2-(3yp3!m@tdﬂaﬁoyl¢yclobutyl) 1,3-

2S)-1-{3-[6-(2-nmet hoxypyri m d!
benzo%@z_c;}é) 1, 3- benzot hi azol - 2- 30

YEig YL RBIveYidRY W& cisHutyl L6 yyYipmbina®9l-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-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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C s-2-{3-[(3aR, 6aR) - hexahydropyrrol o[ 3, 4-b] pyrrol -5(1
H) -yl ] cycl obutyl }-6- pyrimdin-5-yl-1, 3-benzot hi azol e;

WO 2@7¥E302007/ 038074 PCT/ US2006/ 036422 PCT/US2006/036422
Ci s-2-{3-[(3aR, 6aR) - hexahydr opyrrol o[ 3, 4-b] pyrrol -5(1
Gis-343-¢BaRyBaRy-hpxéhydtopyrrolo[3,4-b]pyrrol-5(1H)-yllcyclobuty!}-6-(2-

methowww{%ﬁx'?ﬁedé geﬁé%ﬁ'iﬂ%l??egeffguzﬁt T 3I22L/gl obut yl } - 6- pyr
%IE @"{ﬁl{@ﬂglz -nethylp Wﬂﬁmﬂﬁ@[@g@ob@yl} -6-pyrimidin-5-y1-1.3;

ropyl - rreth (6-pyrimdin-5-yl-1,3-be
benzothiaaokei azol - 2- yl ) cycl obutyl ] ami ne;

L S {.1-[ 3- ( B6.PVLLM i Bs B Y] = - o4 hi ~2-\l,) cycl

gl!ﬁﬁ\li)ﬁ?%OB&EN%#W"%R’}‘%@%‘W};\%(Sﬁn’g?ﬁ‘q é-%eﬂ%{hlgzéfe)- y

yI)cycIo'B \Efan{]me[S (6-pyrim d| n- 5 yI 1 3 benzoth| azol - 2-yl)cy
t pi peri din-4-

¢¢SafﬂsL3§¢6]< -RYIN{skn-ByIriL. 3 qﬁn@mlwyyl)cyslo@aﬂyl]ﬂlmrml@%| -
I}meth]an%ﬂ .benzot hi azol e; Trans-6- (2, 6-di net hyl
y pyri’di n-3-yl)-2-(3-pi peridin-1-yl cycl obutyl)-1, 3-

Derselhi3a@opwimidin-5-yl-1,3-benzothiazol-2- yl)cyclobutyl]plperidin-4-

Tr ans- 6- ( 6- nethoxypyrldln 3-yl)-2-(3-piperidin-1-ylcyc
yl}me’th%tyn 1,3 15 benzot hi azol e;

X ?3&#&&& qx&geyélbmn‘}l)rs éyﬁ/rhhr?-s(ﬁ 3 PRABiHTaZble;

cyclo benzot hi azol

Trams@ :(2,[62d|(matbylp¢rldlﬂr3ry|1=21(3cyl©ﬁﬂﬁlmt' {Hylcyclopubdh? St hi az

| ] pyridazin-3(2H) - one; 20
benzot%lago?/[ 2-(3-piperidin-1

TYAsst6l(eHéthoky 3{1@@@3%1921@(6%943!1(%%' JleycibBagi)at 3¢ 2H) - o

ne; Trans-6-nmet 3-pl peridin-1
benzothiazelgs| obut yl ) - 1, 3- benzot hi azol -6 ylI] p yri d a z i

TS a2 Faer TR o

benzotﬁﬂa‘:z@lé]l azol - 6 yl ] pyridin- 2(1 H)-one;

Trans-6-(1-nethyl - 1H
Jy@m%gd&(ﬁ)p@e |nb1éw£:§¥lﬁg brg3%e)nzoth(lazcﬁ 6IO ylﬁpyrldgzm J2H)
one: lrans- N-isopropyl - N-nmet hyl - N-[3-(6-pyrimdin-5-yl-1, 3-
’ benzot hi azol -2- yl)cycl obutyl ] am ne;

Disasi2)( pippridipyl-yItyeIBblIb X 23rearizoiipgoliry Bpyridsion-$2H)-one;
%‘rgr?sp éOt ) hyfg [22(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;

23-
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30 yl cycl obutyl } - N-net hyl am ne;

Trans- N-i sopropyl - N-{3-[ 6- 6- net hoxypyridin-3-yl)-1,3-b
weewabsoar ol - 2- yl ] cycl obutyl }- N-net hyl am ne; PCBUYID06/036422

2007/ 038074 PCT/ US2006/ 036422

Twaa@w%o;ﬁcﬁylmsiwz%éﬁm&?pmmwmJG benzahigzpl-2; 3-
benzot hi azo ] cycl obut yl } - N- net hyl am ne;
yl]cyclobvaﬂkNmeﬁwﬂ%m(@ 6- d| net hyl pyri di n-3-yl)-1, 3-benzot hi a

T A eaanerskeb ot a2 Syng
isopropybhzmiethydaained- yl ) pyri dazi n- 3( 2H) - one;

%@‘ﬁ’gﬁ‘@%w’%@w%ﬁ%&%ﬁ 51 IfZ‘Eﬂ%{LTI]g/TI});|1)3_-léc§nzo’chiazol-6-

yl)pyndé%trhzdz@y)tdrfgm n- 3( 2H) - one;

2-{3- I t hyl | obut yl
EW%?%&&IEOBE&HW% y AT mnoﬁécq&qﬁhé;}@l 6-yl) -6~

[ sopropyl (mat hyl ) ami no] cycl obutyl }-1, 3-
methy'%h%ﬂm?’@&{‘g%é 'yI)-5- methyl pyridin-2(1 H)-one;
TFe’vH‘sﬁ%E {3—{@6?0@1(Fhéthyl)amlno]cyclobutyl} 1,3-benzothiazol- 6-yl)-3-

yl cycl obutyl )-6-pyrimdin-5-yl-1,3 benzot hi azol e;
methY‘wrﬁﬁ%“ﬁ}'Pﬂm di n-5-yl-2-(3-pyrrolidin-1

TRk BGTARRIS ooy T o8 obor o
methylpgiﬁdlbéﬂ(zldl)bnezol e; Trans-6-(2-net hoxypyr| md i

ﬁ'@ﬁ%%f(pﬁz%%gﬁlyﬂw&yglcg)u(tﬂ % y. ) IllTﬁ i% E‘)D-yfgllJ %Ytggﬁzldth%'zole'

- TEADBDPNTiHiRL ﬂ2§3¥6¥r&d&31%yb@bu@yl? -1,3-benzothiazole;

in-1-yl'cycl obut benzot hi azo
Twams—Ge(Q(Gsdmthyﬂpmer@WH %(%rpynrthtlmpx)ﬁy@obtdhyﬁ 1.3yl cy
b t%l obutyl)-1, 3- benzot hi azol e;
enzotiaghle’s [ (3-pyrrolidin-1-yl cycl obutyl ) -1, 3- benzot hi a

Wén@ﬁy(blrﬁémo&?éymﬁﬁ@iﬂ)yl) Qr(efp |5)I|d|n 1-ylcyclobutyl)-1,3-
Tr ans- 6- 2-[2-(3-pyrroli

benzothjazoje| obut yI ) 1, 3- benzot hi azol 6-
B RS o o2 ol ey
benzottazade:hi azol - 6-yl ] pyridin- 2(1 H)-one;
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-morpholin-4-ylcyclobutyl)-6-pyrimidin-5-yl-1,3-benzothiazole;
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Trans- 3-net hyl - 1-[ 2- (3-pyrrolidin-1-ylcyclobutyl)-1, 3-
benzot hi azol - 6-yl ] pyridin- 30 2(1 H) - one;
demmsﬂq(s azepan-| -yl cycl obutyl)-6-pyrimd! PCT/US2006/036422
-1, 3-benzot hi azg

‘Frem’ﬁs%i?)([@%% Hmr@mstemmrw@lI@Bummo@ww}ﬁrmnIélryﬁ—yl-

ot hi azol e; -24 \WWD 2007/ 038074
13’“'#&%‘%%9 06/ 036422

Trars{(28)-3-[B¢(B) yrnitiin-Sot-d iebagigthiazobPivilicpelbbyty]lpycdlidin-2-
butyl }-6-pyrimdin-5-yl- 1, 3-benzothi azol e;
yl}meﬂ'ﬁé)?{rs-{(ZS) -1-[3-(6-pyrimdi n-5-yl -1, 3- benzot hi azol - 2-

ﬁaz%quw%w%@z BRYirdiiyByridih-BoRY hgﬁgénzoﬁmﬁ&an@

6-di met’hyl pyridin 1, 3-benzot hi a
yllcyclatitylPpyryalidiny-2+ybimethbholyr rol i d i n-2-yl ) met hanol ;

ransg?[%(aﬁ%thnﬁéq%kgﬁ@]ﬂ iﬁ?"gf&)but;}f "E)X/nml(%1 Htf}/ k/ % pyrim

benzoﬁl{r&@fez (3- hexahydropyrrol 0[3 4- b] pyrrol 5(1

>1-_I) yl cycl obut yl
a6 ey Sl elaIR A Dipy ot U TH)ode syl G- pyrimidin.5-y1-

) gbutyl ] -6-pyrimdin-5-yl-1,3- benzot hi azol e;
1,3-bes At}‘%k 3 (4-fluoropiperidin-1-yl)cycl obutyl]-6-(2-ne
WF@WQB/[BL(mfmdne;ﬁpghdml‘t -ghcymiotadyiHeaneingidint5-yl-1,3-

Trans-6-(2,6-d i nethyl

benzoth{gzotfin- 3- yI ) - 2- [ 3- (4- 1 uor opi pe
TP RSt g 11
benzothimmoe;] pi peri di n-3- ol ;
g'{r%r?sj§2¢2eég¥rlﬁ%th§;f6§/@@%}%&D%@[#—&;ﬁﬁéﬂoﬂp%rld|n 1yyl)cyC|%bBFyr]Z1 3-

benzofﬁliﬁaﬁeDl et hyl -[3- (6- pyrim di n-5-yl - benzot hi azol - 2-yl') -
c obut 1}1 am ne;
t

am;s,» Bt hia-6- Bymreldqr25rwét1h%ab¢n99thﬂaﬁ0b2rvlEyylombé]@mrﬁim -3~
I i azol -2-yl]-cycl obutyl}- am ne;
’ Trans-{3-[ 6-(2- Met hoxy-pyri m di n-5-yl)-benzot hi azol - 2-

Wrén@-wbﬂ'?uw;bﬂopyﬁwlm 6- r%ﬁrlrmdtmﬁlyl-am benzdthmzol-2-
[6-(2,6-D1 methyl-pyrid

y‘)CyC|PhUt{3'l]9WnQ)enzot hi azol - 2-yl ] -cycl obutyl } - et hyl -
A ORY. i8Ry - (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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Trans- Met hyl -{3-[ 6- (1- net hyl -

H pyrazol - 4-yl) -benzot hi azol - 2-yl ] -cycl obutyl }-
w@rappbsoam ne; 30 PCT/US2006/036422

Trans 2- (Ethyl -{3-[6-(2-net hoxy-pyrim din-5-y

-18-(2 6MD|h1ﬁtnlulyI5dy}’|dm&thd)ermdﬂaﬁa@l-zyﬁs:yvlgbutyl} ethyl-
2007/ 0 074 PCT/ US2006/ 036422

ammo)aetaﬁ@olz ({3-[6-(2,6-Di nethyl-pyrid in-3-yl)-benzoth
a%@%m@ﬁ’ 5119304 BRbIdi-16fimetny| AL Bty bamathiazole;
@.w(zz-mnpww@yrlwnfa—yl;ﬁrﬁadﬂweiWHBU@lgﬂr}-YBéaé{Ek?PHW‘]

i azol e;
benzothiaz@le;s- (2, 6- Di net hyl - pyri di n-3-yl ) - 2-[ 3- ( 2- met hyl - pyr

fﬁéhé’ 5”(214 Winreetyesdyoiinitiin:5-§1) e [82 (2-hietagitgyrrolidin-1-yl)-
5-(2, 4- D met hoxy- pyri m di n-5-yl)-2-[3-(2-nethyl -
cyclopri]FbEnszthlazow )- cycl obutyl]-benzot hi azol e;

r§6$ gggl(-ﬂ@l}@l%- %?2?54#5)-%'[?"(26%6}@/! payrrolldln -1-yl)-cyclobutyl]-
benzotr?f%%(gé)zlcl[ obutAfyH benzot hi aéol e;
ran2- 134y w@}éﬁ’éé’rﬁr) RSl tmt?é(li)gr@ SetRIYL-byBzbka-yi)-

-2-(3-azetidin-1-yl cycl obutyl ) -6-(2-nmet hoxypyrim
benzoﬂ?%z yl) 1, 3- benzothiazol e; Trans-2-(3-azetidin-1

“Propycd-(Battidinel-yizydobitylith(a-patharmysnydin:ryh:1.35

benzot hi azol e;
benzothlaﬁ%ez (3-azetidin-1-yl cycl obutyl)-6- (1- met hyl -
rans ?%—gﬁeiﬂh)n ﬂ-y%yc@ﬁﬂt%@tél(zaﬁaimethylpyrldln -3-yl)-1, 3-

azepan-1
benzoﬂyllazqml obutyl ) - 6-(2-net hoxypyrimdin-5-yl)-1, 3-

t I
Fithe- o aatins gy S S 1 YR W
benZdtH1a%0bé|)blt3| bgnzothl azol e; Trans-2-(3-azepan-1
b@ramf ﬁa?(agai%é@)an 1-yl%:y(rzrlgwt)3lll)_6 (#n%’éﬁoxypynmlxgn) 5-yl)3l 3~

2-(3-Piperidin-1-yl-cycl obutyl)-benzot hi azol e-6
benzo Ia]zo etani de; 25

- Cirparfs- QKB%EM?-V(@C“abpﬂﬂ)"@-(héiidlme’tmﬁpyfdfbm?y]ﬂ) ApEnzot

hi azol e- 6-yl | =acet am.de;
benz@ih:lﬁml?Z (3- Pi peridin- 1 yi -cycl obut yl ) - benzot hi azol e- 6

fJJ Q@? @bé’%b}?%rfjgg o y;%?-é(%eﬁh?EiHﬁbyﬁaonA yi)-1,3-

I sobut yram de;

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]-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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Ci s- Cycl opropanecar boxyl i c acid

[2-(3-Piperidin-Il-yl-cyclobutyl)- benzothi azol e-6-yl]-
wa@anid®3s030 Ci s- Cycl obut anecar boxylic acid PCT/US2006/036422

[2-(3-Piperidin-|-yl-cycl obutyl)-benzot hi azol e-

85'9 égc/lo 2RtaBc AR S 8BIAR-BEPIpdTRA06/ 03§ RDUtYl)- benzotl]nlazole-

opentanecarboxyllc acid
6-yl]- ahﬁdeés Pi peri di n-1-yl -cycl obutyl)-benzot hi azol e- 6-yi]-

ggblgﬁsé@%qah%&@ @Pb(g biag?d@glnglo%%clobutyl )-benzothiazole-

i azo 6-yl]-
6-yl]- a ﬂmj ge; 5 G s-Furan-2-car boxyl ic acid

@ns-%gra o dl ¥ éﬁﬁ@[@ﬁf@é’éﬁ%gr i @enzcigtmtgﬁ%leﬁzgﬂ%lﬁole -6-yl]-

ide: -yl -cycl obutyl ) - benzot hi azol e- 6-yl ] - benzam de;
amidS,q 5. 4- Cyano- N-[ 2-(3-Pi peridin-1-yl-cycl obutyl)- leB
g4l Cydno-NHR2-(BeRipenidinul ybayetp ety dnzothiazole-6-yl enzamlde

gdg'&%l!grg%ﬁg&ﬁé—?meﬁ%in'ﬂyl 8%?%%%4 ytﬁnzt?g}ll%(t)lﬁl a%-l e- 6-
benzexggudfoﬁw . 113 Clds Thi opheneI 2bcar boxylic
3-Pi 1-
Gis Totdpherst 2.epiignk S AP GesfIT olreurebH L PRRARIFECle- O

aci d-[2-(3-Piperidin-1-yl-cyclobutyl)- 15
yI]-arrB $rzot hi azol e-6-yi]- am de;

113 C?Ls, 'Ifrﬂo;éﬁ’er% payArebxyi-acid-[2(3-Biperigin-1 ybeyclohldol e- 6- y

carbanmic acid isobutyl ester;
benzottigzalerGibi aMEled- car boxyl i c

AP b e RS PRI A yi-cyclobuty)

amd
benzﬂléé&}élﬁz@;?n%ﬂma;ar _box;lll i IC | | |
aci i peri din-1-yl 2cyclo _ .
GCBSt-[]Z (34 p@gdﬁd yf-ﬂy?lgb%/tgbaeﬁ\gp%%ql%-Gk-’ﬁjlé%an%%Jcﬁf isobutyl

ester: -yl -cycl obutyl) - benzot hi azol e- 6- yI] 2-t hi ophen- 3-yl -
‘acetam de; G s-N-[2-(3-Piperid

Ei&mwmﬂmy‘i-ﬁamwbc PEidHiat @- %pgrlqimsiﬂh%fdﬁ'éww yl -
%ropé5 an d Gs-3-Fu ran-2-yl-N-[2-(3-Piperid

benchthLa é’ﬁc?% 'yl ) - benzot hi azol e-6-yl ] - propi onani de;

Cis-Pyrazine-2-carboxylic acid-[2-(3- -Piperidin-1-yi-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-cyclobutyl)-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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Ci s-Pyrim di ne-5-carboxylic
acid-[2-(3-Piperidin-1-yl-cyclobutyl)-
whenzossrazol e- 6-yl ] -am de; 30 PCT/US2006/036422

Trans- 4- Cyano- N-[ 2- ( 3- Pi peri di n- 1N¥‘ cl obutyl) benzo
ThirsziH2-(8- BAbQ;HdlbéhzmﬂcﬂmUWlb-@ﬁQZ j %ﬁﬁarlb@pbawﬁam' e;

%{9%%73,30% gg ne PZOt h%@tf/ggg—wggm 716 BIPREMASic acid

Isobuty]'régfgr N-[2-(3-Piperidin-I-yl-cyclobutyl)-benzot hi azol e
yi ] -i sobutyram de;

Trmcyglopsmanlg@arhgxyhcp a?“%i’b‘kﬁ!wn-ﬂ yhoxslobtvy ol e- 6
d but yl t
benzotlﬂvag%e-%y rgbﬁ%%gheca:rzgxyl ?/c esten

FehcH- Kél@bﬁ’ta&@taﬁbdxyﬂe wtid§a-¢3-Fiparidin-1-B-cyclobutyl)-
benzot hi azol e-6-yl ] - am de;
benzothiazete-Gyl 8plid&necar boxyl i ¢

3@%@% t%1¥ hpa‘?{g'cghzi'bx%mé’ bcﬁmmﬁéﬂ&in 1-yl-cyclobutyl)-

benzothizute-6y\d} @mde;anecar boxyl i c acid

3-Pi idin I cl. n 6- vl
HhateCrehe %a&%cadyﬁmﬁe%ﬁ@ g ‘!6%’%9?% 1Bl deslanS Y11~
benzoftfaflgslvt %nﬂ@é* d' n-1-yl-cycl obutyl)- _
enzot hi a ol e- - am de; Trans-Furan-2-car %?f‘f)flél C
aTcrads-[FZvréérBrQthabtbxxdnCr&Cld[?’r(3®'@ﬁ6%'GtWb‘CSB%‘?ElH-VW pltiggole-6-
% am de; Trans- Morpholine-4-carboxylic
Y']"a"ﬁé d- [ 2- (3- Pi peri di n-1-yl - cycl obutyl ) - 15

bﬁﬁﬁ@-ﬂ\htbr@ﬁ@hﬁe—ﬂ adrbexydini attd-[2-(3-Piperidin-1-yl-cyclobutyl)-
Tr ans- %/rl m di ne- 5- car boxylic

benzoﬁua@plp YB-amnigei i di n- 1-yl -cycl obutyl ) - benzoth
gﬁ; ‘?52}? (%ljige%@cggPo%yfié‘gﬁl_d?%c@gﬂg@?namC%P@Wbb@tyl)
benzdﬂﬂéi@talfﬁ- rahdd€-yl ] - amide; 20

Racem ¢

%ﬁipw??'n%?apﬁ Sryfc g PSRRI Ry 22! ©
benzo%@%??i]b%_g,& éfél perl dl n- 1 yI cycl obut yl ) - benzot hi azol e

Iﬁae«amm—ps(smeeudmﬂ1yhcm¢labqu+t)er{zgtmgch$e&yl -8yHoydin-5-yl-
-yl -cycl obutyl)- 25 benzot hi azol e- 6-yi ] -am ne;
amingzacen c- (5- met hyl - pyri di n- 2-yl ) - [ 2- (3- Pi peri di n-1
- khoSiid-ERplperibrn2 by @iplig)-benzothiazole-6-yll-pyrimidin-2-yl-

amine;

Racemic-(5-bromo-pyrimidin-2-yl)-[2-(3-Piperidin-1 -yl-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-6-[2-(3-Piperidin-1 -yl-cyclobutyl)-benzothiazole-6-ylamino]-

nicotinonitrile;
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6-yl]-am ne;
Racem c-6-[2-(3-Pi peridin-1-yl-cycl obutyl)-benzot hi azo
wo 2006403402411 no] - nicotinonitrile; 30 Race PCT/US2006/036422
m c-6-[2-(3-Piperidin-1-yl-cycl obutyl)-benzothi azol e-6
2. T:@WsrmgS)Jsz@tnwmpemdim*eyl]emommjl}}daszbeeaﬂmazol-ﬁ-yl-
PCT/ US2006/ 036422 2-{Trans-3-[(S)-2-net hyl pi peridin-1
azetidin-gtqngycl obut yl } - 1, 3- benzot hi azol - 6-yl - azeti di n- 2- one;
. el thPi -PREVAIbBULYR I, 3-Drarothitzol-b-yl; 3
2R LRATRIG)G TR e PR g *
pyrrolidih-pTorns- 3- [ (S) - 2- met hyl pi pe

ridin-1- cvcl obutyl }.-1, 3- hen {,RZO - : Al
ppensai 9 metbibe s P IRPAb DY RA R foiazgt -y
i erid'nyﬂo%m obutyl }-1, 3- benzot hi azol - 6-yl -
PPN S opyt r ol i di n- 2- one; .
2-{TFarem8-{®)F2-8)staylmperidin yleyelphutylr-1 ,3-benzothiazol-6-yl-
-yl L ) c%obu_tyl }-1, 3-benzot hi azol e- 6- 1o car boxam de;
homopb@/rp @éf BYF- 2- {trans- 3-[ (S) - 2- net hyl pi pe _
bLfirand 3yl $ ca-ehathyipiperidin-3-yllcyclobutyl}-1 ,3-benzothiazole-6-
benzot hi azol e- 6- car boxam de;
carboxmigel opr opyl - 2-{trans-3-[(S)-2-net hyl pi peridin-1-yl]c
[Py - Perz et hi i a hisley -4~
o S S o
benzothiddole-6edrbbyarhide; 3- benzot hi azol e- 6- car boxam de;

N-aveioprant 2ipasarl ST ety BipdidR Y oyRiobhtyn-1,3-
benzoﬂﬁ%ﬂé-@-é%‘_ﬂ ﬁarﬁ’rd‘e?é?ongﬁ g?: - i
-~4plewgfn¥bwwfrty$r-§-n[33)£%&Ewm@%ﬁ-@?y'llgﬁ&'eb{a&;}bwaqﬁrggyhiazole—

N- (2-ph thyl)-2-{t -3-[(S)-2-net hyl pi idin-1
'6-carbp§,<é]r5@%ene yl) {trans-3-[(9S) met hyl pi peri di n

| obutyl }-1, 3- benzot hi azol e- 6- car boxam de; N,

Ny ShiaBBLIWA-221rbhs 3UESBR1rt ShyBiperidid1-yilcyclobutyl}-1,3-
pi peridin-l-yl]cyclobutyl}-1,3-
benzotidazoeH-aadoxaBi@ir boxani de; 25 (Pyrrolidin-1

"N Harylb a8s-3-k §)2-nda RiiRALyIRyBobutyl}-1,3-benzothiazole-
B R e el e L
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 -yI)-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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2-[Trans-3-(pi peridin-1
-yl')cycl obutyl]-1, 3-benzot hi azol - 6-yl - 3- net hyl -
W@ oBsodd n- 2- one; 2-[ Trans- 3- (pi peri di n-| PCT/US2006/036422
-yl)cycl obutyl]-1, 3- benzot hi azol - 6-yl - oxazol i di n- 2- one
Tran%%-@ﬁﬁ‘no 2-{3- [(2R) -2-methylpyrrolidin-1-yljcyclobutyl}-1,3-
2- [ Trans-3- (piperidin-1-yl)cyclobutyl]-1,3-benzot hi azo
benzothiagokgf - 3- net hyl i m dazol i di n-2-one; -29 WD 2007/ 038074

S5 52 -2- lidin-1-yl]cyclobutyl}-1,3-
Pl Broler2 RS 2 mghvipymaliin-1 yllcyclobuty k1,
benzothigkzoles! obut yl } -1, 3- benzot hi azol e; "

EE;@E;@ é—g@—&éﬁ‘);ﬁ &l%n)l@gﬁé‘@ﬁrhhﬁ ag%fo%gn}&% 3-benzothiazole;

@isbgﬁtggrr% éa'{sldy?r%)udla THIchubBMtyIA Bdbenzbthibkelec! obut yl }

nzot hi az
Cis6rommyd-(2- p(ger@m-ﬂoylcmlcabqtym16%66159?%750@ 3- benzot

%‘%éé&%lﬁﬁ%rﬁ‘l é’?yﬁ\oggty') brcim)9I1c’§c ZSP}‘?%OH 3- benzot h
02S)-1-@-66-Brdrio-d73panzdthiazol- 2-y|)cyclobutyl]pyrrohdm-2-
yIcycIobutyI) 6- br ono- 1, 3- benzot hi azol e;
ylimett@npl{ (2S) - 1- [ 3- (6- br onp- 1, 3- benzot hi azol - 2-yl ) cycl obut

r -

ﬁ%’%@ bty %ﬂgéﬁf %%R?}lgég ngfsgé?@:% ber%z%hllazol 2benzot hi azol

yl)cyclo%uty}]héﬁé}))ﬂidvbwmwﬁe%hmwmﬂ(Zfd) oaoxyigfsyr r ol e- |
car box
&ﬁr@ SrmorrN 7Ry BB T Dl by & SRiidoszole
wli-g?-%%ﬁbmb%n%o%mmmlo&ﬂw qucpmpyt-w] N-

i sopr net hyl am ne;

methylansingl- [ 3- (6- br onp- 1, 3- benzot hi azol - 2-yl ) cycl obut yl ] pi

s sk TRtk eyl Rppr-imethanos

ph’éﬁél{qll[ﬁ (6-Brohi=d Bﬂmﬁzothlazol 2-y|)cyc|obutyl]p|pend|n -4-yl¥methanol;
Trans- 6brom)2(3 peri d

'l;lnaoyfﬁ bmg@-@wwea@nzbyiwglggpgll) -1,3-benzothiazole;
%glgdp’\t;%jﬁ %@gﬁmﬁuﬁpﬁﬁmtﬂ%@m&wﬂ NGB RIpYEML] -

methyTérﬁmﬁg-z (3-azetidin-1- yI cycl obutyl) 6- bronp- 1, 3- benzot
hi azol e; Trans-6-bro

'i/'lfacﬂﬁcz-é%ﬁz?t“)“nl" -53%@35%%@-9% & %—?}gﬁgo@ 13z '%(zepan 1
T?‘ a %gé‘ﬁ%lﬁ &@ Pgﬁ@ﬁﬂ?njioﬁc%@B&PDlﬁEM@zoth|azole

r ono- In-4 cycl obut 1, 3-benzo
tmraiEQQ-QB aepan-1-ylcyclobutyl)-6-bromo-1, 3 benzo |azole

Tﬁar}fjsf e gfei%pr[:ﬁglsr?-zt-yléy | IR RPN bl n- 1

Trans-6-bromo-2-{3-[(2S)-2- (fluoromethy!)pyrrolidin-1-yllcyclobutyf}-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 ;

Trans-{(2S)-1-[3-(6-brono-1, 3-benzot hi azol - 2-yl ) cycl ob
wago7opspr4 ol i di n-2- yl}rmethanol; T ran s-6-b rBCT/US2006/036422

no- 2- [ 3- (2- et hyl .

PrRe '[31'(61810mbcw@imuaml}z-w&ybmnmm laﬂ'ojlemme;o

T tert-buty .

ey &-Grirgmpriesaeedyey Srapieor g Bp ey dine:

ﬁ:?e"rl)s-f 32 @SE} 84ben othlazol 2-yl)-cyclobutyl]-ethyl-amino}-ethanol;
rans- 6- [ 'uor op1 peri di n-1-yi1)cycl obutyl ]

BJBanmeﬁz(atpynamdlrm -ylmemmdomtb/bmthlazole and
PCT/ U

I Sar{%?‘éq“g%’ gi%iéi’ﬂ?@i’ﬁﬂ@'%‘ 1XEresebyvbgnzpiniazole,

F‘gef fre@ompounds offormula (2 (ll) or (III? include at least:
za_ Br ono- benzot hi azol - 2-

Wrarsy2+(8+piperidin-1-ylcyclobutyl)- 6y pyr_lr%ld?n %k-Jyl/Jlt1y 3- benzom{ azol? 0P
ﬁrr@nsém%ég %Q@-@g&%&&wmh BN DA AR EHIORYE Y EroBlityl}-

amine®- Brlorm 2- (3 pyrrolidin-1-yl nethyl-cycl obutyl)-benzoth
i azol e

Trams S5 EeAB B A2 Be By HYIdiBs-VieaAthisgnl - ey dgput-
ino nBfnzot hi azol e. Preferred conpounds of fornula
am 24) ? or (I'l'l) include at |east:
Tﬁran&22[2((3-mppﬁd|nd1 -yilcyclobutyl)-1,3- benzothiazol-6-yl]pyridazin-3(2H)-

-yl cycl obutyl)-6-pyrimdin-5-yl-1, 3- benzot hi azol e;
one, a‘T'F’ans Di et hyl -{3-[6-(2-nmet hoxy-pyrimnd

séreduthipbbh-6 AB-3(2H)-
gn%s[ﬁz@zﬁi?%ﬁleﬁ?g E’cgfcro%uﬁg}lley gy p rlrﬁl% n«’yl}pylﬁia ( ﬁ:one
Ir@canpbulzd phnesyarednsigned-byausing A Lérgﬁ\gﬁ\@)namm S ftware which is

provndspzﬁyﬁvﬁ}_dgfq(raﬁoﬁ%y(sg#_@ %ﬁééﬁy(%lﬁ%hb’iﬂovgn 3s g az

|nfomfan§n§s;£s2erha Bf PEIrikai -Gerhanis laaldus pa)t-df tBe IGHEMDRANE
6- pyri da2| n- 3(2H)- one. 15 Compound nanes are
ULTRASSl ecofvans iSHCAUTONOM nani ng software, which is

OV' gggdgéf ﬁ%mb@ﬁ s%é%tﬁgﬁa ke \ﬁhéﬁ’%‘iﬂ )és mmetric

e n n or t| onssyst e of Frank
or chll@?bﬁﬁl‘é)’s apngrésenpaihesd steheoiShiERTRAM T “B” orUlST rd&pendmg on the

i S et BRI ! LR P
used ﬁ%,ern?brecgd}ﬁfgﬁﬁ‘aﬁé B Séﬁﬁ%d inT0gSC SI‘Q‘?’ﬁEF@é(ﬁﬁﬁMEaﬁdan’ ¢hs for

ependi ng on configuration
Sect@ruﬁsFuhdmnEBtadtSd)emeochbmlatm rraPUt%tAth Ghedan, 1%@ 4% 19s30.

The lnwmtlgsﬁgn%ggla ed, et elosgﬂa bﬁsso(:@%{s % ﬁhg%%éﬂﬁré?ﬁ 'nﬂqﬂese
oo s NG O AERPET hE Moty Birisomor e
enantidrerscrgbdiasteranmens, ﬂndr@gdwrﬁércé@maahamﬁ%%d'astereomers
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
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25 are specifically included within the scope of this

i nvention. Stereoisoners include enantioners and
waolc@sossoepner s, and nm xtures of enanti omers orPCT/US2006/036422

di astereoners. Individual stereoisoners of compounds

chromaﬁtbgnalpéylamd@ntmﬁl kikaratien of Bisaekiirally phire eroduat fipn them
auxnlarg %s‘#rl%gé%ﬁéﬁ %%t%gnr? f8fd 'mltmn%r Tgtjcﬁgl\f\h \/%Bel s Textbook

| ral~ ceriters

of Pracﬂb@lp@fg@tmcmh@fn|stqcemrpecnmam (1@80)f bbhgmen SDjerﬁ[ﬁlc & Technical,

Essex Chiot4E. Enaiand @b aioct scrsatnel B Brireamaten] cd

enantlc}gﬁ?{s]{%n aﬁlFeﬂ%ﬁFEﬁﬂéto%‘?%ﬂ'\éH‘cﬁ uthis ?F Cﬂqﬁi&lbﬁﬁfrfeﬁafs%lﬁzatlon

auxi l'iary, ration o e resu m xture
method¥. di astereoners by recrystallization or -31 WO

é007/03807 PCT/ US2006/ 03642 chro
BRSNS G Bis KVPBHOB AR EX0RS E ATy i BODRRR JB TP Pom
substltlﬁéﬁs o"hué( tihg Ay A8adiRRLin' IR 4 ManhePtifs ’thé?af@éﬁ“tlﬁb same side

h, and” Tat'chell, "Vogel's Textbook of Practical
of the ning;é(xrs)crekahlémt@eayh otlmrh oeanwippasita s&igp of the gnamelative to each

avr (B b e TSR VR T e

conflgLﬁ‘Qﬁéﬁ la?mﬁh&y% present as Brsingié tgimagihdrca fmktur@sf tbfe di8xnd
fracti onal recrystallization _methods. Co

o
trans igaqaetspinstivigde ciagr Hans {Sonaersiof COPMRQUARS q §|@ﬁrﬁ]’v§ntlon may be
prepar@@% ﬁfh‘étlﬁéﬁ%ﬁtdﬁ%&'&a favén%%lé‘?ﬂégﬁ{gt @%@ﬂaéé PF@B%I&UW

are on t’he sane Si
orgamcﬁ traa$formbad>m3/ e)rtby preparent inesinglerisamenp forei by perifiestionf of

mixtures, ghipeas BJR Hanb saBe S changneds are Eehiowst fo tose of
ordlnaltyr Kitfin tﬁ@'?;r! SHEGhAY Thcl@d@'s@@é/rah@n oF %%%Ers%’i/ récfystdllifation or

omer or m xture of the cis and trans i"soners.
chromatogramd/ual CIS or trans isoners of compounds of the

R Ba PP baniod HitaRE BRPRERGOR el B ivehfi@fInpy possess
tautonﬁe?i’c%ﬁmé{ s WEYABI oHélﬂéfléUrﬁ%l 8AG thatthé¥e BIsBREUNEELLILE an

single isoneric m urlflcat|on of 15 m xtures of
aspect ¢fgheiirvemtion: i mglsp@wérgtoosmw theceampounds afdhe invesiian
ho I
may exift o0, 3%ulineS; PORRH s ma b lfefenGiofY for,examee.
hydroggi s tiegtedinhy or [1C ahddP@. be understood that the
conmpounds of the invention nay possess tautomeric
forms, as well as geonetric isoners, and that these

Methoatlg‘?é)r Fgl%@%hhg '('fo?nl @éggo?sogﬂ'ﬁg%\tierﬂfo nt he invention. It is
of the invention

Mihe eorhpourads ofsthedmaer dion, carhles betienunaarstomy ihaoanection with
tno tolfsing s s e el Sl R PE e i py whioh the
compdtiiRAHI5e Bfepanéd.! nventi on

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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25 The conmpounds of the invention can be better
understood in connection with the follow ng synthetic
waehens®7and net hods which illustrate a neans PYT/WR20061036422
the conpounds can be prepared. Abbreviations which
for tnﬂd&%&‘cé&eébld*sﬁdF iy tetrahgéefuriapt Bndg sdor pam -olrenessifany; rt for
he exanples that follow are: B|NAP f R
“room tenﬁieraith’wrmhiﬁnbt%meﬁw Siﬂtfblvbfaﬁsmsﬂ%ﬁo Cicgppave
0 WY te; HPLC
heatlngf\ggs ﬁ’cfj %I}‘esac{]tﬂ é‘?ﬁ&@ﬁé cfgénpilerr@t ogr aé v &F%A for
THE RbAMHHunak o fisls 1n\Mht|bn rcametvéh prepakdbly faovariedy bhsithetic

Ms for methanesul fon Pd f al l,adi um
procedueas; - Bapsﬂsenmef%?(?#lr@%l%ﬁéﬁw Ttr!ﬂareé‘? E@neS
Schanégq7 038074 PCT/US2006/ 036422 for trifl uoroacetic
THE for tetrahydrofuran; and Ts for
par a-tol uenesul fonyl; rt for "roomtenperature" or
anbi ent tenperature SU|%q“H% qanging 20-30C. M crowave
heati ng was acconpl i she & ‘comercial nicrowave
apparatus. The conpounds of this invention can be
prepared by a variety of synthetic 5 procedures.
Representatlve procgdur es aréhgp wn in, but are not

limted o, Scherre3a1 5. Sch
o 0 1R1(1) (2
N0 h(3), nm Rl R,

Re™ L are as def # nedHaM

5desgp]| bed in Sch Ry, Acid chlori des f ok grul a (1),
pur chased or prepared using nethodol o es known to -
those of ordinary 15 skill in the art, when treated

wi th conmpounds of forrmula (2) wl| &Low de conpounds
@orhpoundsof Bymuta @), \uh@rerl@m d¥e MeaRea Raof R4 fiRs, L are as

eSS LA B W GRS R882 SPRAREE 2088 ¥ o

formul§(?¢b,2puﬂ;héﬁd orpreflred usingimethodologies known to those of ordmary
skill in the art, when treated with compounds of formula (2) will provide compounds

of formula (3) which are representative of the compounds of the present invention.

Scheme 2
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(4) (5) (6) RBa HS I X1 H2N X2 OR R3b (2a) R3a
0S4, 3a '":~Ro S X, Nal&%¥4 Ro S X~ MN X2 mN X2

wQ@ 8)07B3w74 7) R3b LiBH(s-bu)3 R 14 HO 3a R5 NPCT/USH06/036422
Rio S I Xl 1) 720 ;R0 S X, mN X2 2) RARSNH M X2

K2CCB R} 9) 0®d2H ) 2,  Pdac toad;aspt' N )Fg
m
m Nié: (ril) R3b (1§§ RsE b Conpounds of 8%'4)

cont4di ning a nitritdSgroup when treated
hydr oxi de under aqueous conditions w |
carboxylic acids of fornmula (5). 5 Carb
conmpounds of fornula (5) when treated w HNsu fon>§d

chl o |de or oxalyl chloride wid !l provide aci ®s (2a)
chl orhdes of forffml a (6)PsOgonpo sof forla(6)

underg Rﬁ@@ e Xon tNelQuenzot ds of
fornul a Qh reatesde—w—th co fornul a
(2a). Conpdl X,are defined as in o Fx,(1) for

R3a, R3b, and whgr ei A at least one of >% aagd X2 is
chl or o, i@do or Bromo, and the 10 ot héf i's hydr ogen,
acyl, acyl ox |Bths-Ibe)gyI al kox¥‘ al koxyal koxy,

aI koxyal kyI al koxycar bony , Jal koxyi m no,
oxysul fonnga aI kyI al k ~hanyl , al kigdasul f onyl ,
Rio s TR0 Rio s X4
N
' m 2) R4RsNH MmN Xy
KoCO
(@) Rav = (10) Rav
R-B(OR),,
Pd-catalyst
R4 Ry
Re™N, R 3a Re™N, Raa
10 S R1 R10 S X1
N or ( S
" X2 MmN Rz
(11) Rsp (12) Rsp

Compounds of forrhula (4) containing a nitrile group when treated with sodium
hydroxide under aqueous conditions will provide carboxylic acids of formula (5).
Carboxylic acid compounds of formula (5) when treated with sulfonyl chloride or
oxalyl chloride will provide acid chlorides of formula (6). Compounds of formula (6)
undergo a condensation to benzothiazole compounds of formula (7) when treated
with compounds of formula (2a). Compounds (2a) are defined as in formula (1) for
Raa, 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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al kynyl, am do, carboxy, cyano, cycl oal kyl,
fl uoroal koxy, hal oal koxy, hal oal kyl, hal ogen,
whyaro38p74 hydr oxyal kyl , nercapto, nitro, alkyl 1’¢TT/USZOO6/036422
- NRARB, ( NRARB) car bonyl, -34 WD 2007/038074

-SO,N Wﬁ%ﬁ@oﬁ(ﬂﬁéﬂﬁz(% 502 megmm(dm Bormua Rlﬂthm(elai%W'th

formul a \ﬁgentreate th
osmiurg v aer BPtasoILas SoTRS R BdliTa Penas ol WU TSt dhe
cyclobqf'gbbn@ﬁ@ﬂlpg uc?ﬁ foﬁ%@'a ﬁp‘?ﬁé’?@dlﬁﬁ@ﬁ%%nﬁo&@i‘s'ﬂﬂf@rmula (8)

on o ounds of formula (8) using
using Hdeededm@dgcea@erlteasgehtas butthotdimitasito Ibium friseed to

butylbasbhyrie s SRR SR At has oyt PR EEL i JBF, prébides
compo\%ﬂﬂ?%\“f&?&uﬁ ()0 r@é‘ﬂnﬁo(xﬁds oﬁ@ﬁi@u@w@ vierf weatedavi(iPiriflic

en treated wth triflic anhydride, nmesyl chloride
anhydmlie tmoasyl chlaridei atdobyl ahisidsr iadba Peessmcs qfa%,'éa%%w%s but not

s PR e
fonowéoow feBEhdt Witreah ramhe\mmnana mR@umwrfememRaaMRsm as
wherein R4 and R5 are as 1o defined in f 6rru|a (1),

defineghin forpuds (1yevit wwéﬁﬁ%@ﬁam@pupé gyl aléf ) There are

ke 314 W ST SR AT AN B S E e (G S FIRGRH,

I ned f or mul
whereinl R; afk mremcdefmedhn dorinmga (P4 RxErples ef suempmingseidsRsNH

but not limt dto hown i le 1. 15 Table |
are exeRpfied LYok Eﬂﬁeﬁﬁoa&? P&'“dﬁﬂnﬁé’l gf for mul a

RARSNH. Ami nes Structures Commercial Source, Chem cal

Abstracts Nunmber (CAS #), or Literature Reference

2-(R)-nethyl pyrrolidine [ablatL-tartrate WO
200404

458 t KRG ESS
Resear 'Ebleﬁaféﬁﬂghé a}nagtel?r’[n ﬁzf% Jgnq@%d%ﬁm
AmirdsS) - et hyT pyrr ol igfiutturbs NH- L-[t@oinkhedreiaKSource, Chemical
Mahn- Joo, et al. tartrate Bi oog Med. Chem Let t

6(1):71-76 (1996); Tetrahedr on,| A9stiagy Nugeler (EAsH), or
L-pyrolinol CNH CAS# 23356-96-9, | Aldbiffd RéfEtence

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- NH L tarirate Kim, Mahn-Joo, et al.,
tartrate Bioorg.Med.Chem.Lett.
6(1):71-76 (1996);
Tetrahedron, 37:1861-1869
(1981).

- oy n
L-pyrolinol CNH CAS# 23356-96-9, Aldric

-
-

-
-

~OH
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-35 WO 2007/ 038074 PCT/ US2006/ 036422
hexahydro-pyrrolo[3,4- BocNHQ Li, et at., J. Md.

W@@03807b] pyr rol e- 1-carboxylic ~H 39(16), 307ReBOSBIN6/036422
1996 acid tert- butvl ester H 2-(R)-nethyl pi peridine

hexéﬁytilrdlbwrola[ﬁ 44_|f Boi ence Mol ef@l bk et 8hndyMeds Ehem.;

De d CiH5 =Nl TED
b]py@ﬂgsarcgm 85- (), @@@H il K%mén‘ﬁoé@% |éaa|\é:
th F that d bed
acid 3 AR ! ned hyl bi bor i ne KLIH CAS # 10005 7
2-(R@|on€8tl}1<ﬂblpeﬁdfrieuor( p@i di ne F-- C!dﬂdnmfemo‘mbH &
, e

hydr ochl ¢ NA P. 0. Boxk 0 35 76151
Kar | sruhe CGERMANY ~ (R - 3- hydr ok %i ne CNH HCI

CAS #198976-43-1,| Al drich Cheni "glang?gfgﬁny, I nc.
hydr ochl ori de Hd |1001 West Sai ni Avenue
M | waukee, W 53233 USA The Surzlleesideacti on can be

used to convert qonpounds of fo | a ont ai ni ng
an X1 group that |{is I, Br or d ﬁwd%ﬁp l:l}%ds of

formula (11). Similarly, the SUyMTEDRINGDOM | |
convert conpounds of formJI a (10) which contains

an X2 |
S-(¥33roup that is I,@N‘Qr i nt o CASh BRI 48H35-Dopramnased

12 The zuki |r tion is be
fluoq(pgﬁ%}gﬁlﬁgrrglﬁﬂﬂe as |that._qf formul tapﬁ@;a @n@qjg.ggﬁ[}g%d%re
acid or boronic |ester of fornul m&bdea(:ﬁﬁwnmhﬁoﬂ n RX
is aryl, heteroarlyl, heterocyclyl, alk al kenyl , or

cycl oal kyI and R |is hydrogen or gloQﬁ} 4%%
eSS e Tt @'w ot CAS # 109-05-7, Aldrich

¢

NH

4-fluoropiperidine . @NH_HQ ABCR GmbH & CO. KG
hydrochloride P.0.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

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
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a nmetal catal yst such as, but not limted to,

pal | adi um di acetate, PdCl 2(PPh3)2, or -36 WO
wQe@7/0888074 PCT/ US2006/ 036422 Pd( PPh3) 4, optPOTNEE1096/036422

with a palladiumligand added such as 2-

Pd(PPitsli, optiboalikyith kosaladiopigphd myldedtsuch asBit y| phosphi ne,

(dlcyclcﬁ"%y (SfZ)B Q‘lﬁgég q;ﬁﬁcﬁugj’pﬂw&&%a%gitSsi'ﬁ_—l}ury?)bhosphlne and a

base svﬁ!:ﬁ 85 rlﬁit'ﬁ(ﬂ'llmtedﬂbwﬂ@bum% t:ﬁ é}‘ill’@*" ABernRtivel R%

[Tmted to, hoserepresented fornmula o
pmacolEborgng reagentgézuglg@@ but potdireites to@mm repsesanied py the formula
esters in the Suzuki reaction. References describing

t he nmet hodogy may be found+i-the follow ng: N
Myaura et al., Chem R : 2457(1995) or
references cited within th@ article. There are nmany
aryl, heteroaryl, and heterocyclic boronic acids and
can belusedrin @Iac‘eoofabbrdmesacﬂadsot esiersainetha\&udukbteaction. References

rciglly or th can be ar ed escribed i
descritih L ineRadacs iy Be4band Toecnoneg: B afigaest 2l Chem.
Rev. 9SDASTPAIUS) of YBloRdco BBl A tnORRRISC  aci d and

oronic acCid ester reagents for the synthesis of
Thersoaredmany aryy hetiezodry), andrieetsitosydlic borpals acids ang boronic

acid es@%&ﬁaﬁg&&@gg o(ﬁreﬁ%&&% e A@]a(gg g)ﬁBé)réﬁgl{egi éAsC Idescnbed in
the sciStifEENteiAlreS Wy thetichsrghAiR! ck@ﬁﬁkf@cﬂ'ﬁplcﬁﬁéﬂmbl'é%’ﬂﬂ'boromc

(CAS #), or Literature Reference Prlm di none- 5-

acid ansbbesienic agiy @stexseagonisdar the synthesis of compounds of formula (1)

rimdi ne-5-boronic Frontier Scientific,

are Sh(f‘ﬁﬁn.ﬁ{, %o% UT, USA acid 1 H pyrimdine-2,4-dione-5-
Specs, Flem nglaan, the Netherlands boranic acid CAS
#70523-22-7; Schi nazi , d F.; Prusoff, WIliam
H., Synthesis of 5 (di hy%él?—ﬁléy_ ! boryl)-2'-deoxyuridine
and gelratied JPaPeiE ARiRhRA BhraNiE ABP SRS Reatiiigal  Of

O gantfc_Chenm stry (1985). 50(0b), 341-7

Borgnic iAdiicdher BelmioAicH aci dCaimertzd Sopese; Chanoinal Abstracts

EstesrCi entific, lInc., 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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Logan,

UT, USA -37 WD 2007/ 038074 PCT/ US2006/ 036422

2, 4-di met hoxypyri m di ne-5- CAS #89641-18-9, Frontier

w®eooenssoidi c, | nc.

boroni c acid Logan,
2- met hoxy-5-pyridine boronic Digital

Speci alty

24-ds1'ﬁ1:el'ﬂ‘fnc§>®) pyrintRsiReLa.,  NH

andg

stabl e hal o-
boropigracig| bor oni ¢ aci ds

C/AS HE96AB- 1816 A dnti8P SBientiboy Inc.,
al koxy-substituted
aegaphbils U uki cross- coupl i ng

O R LT

acigChem stry, Synthesis

Functional i zed Pyridy
Cross- Coupling Reacti

Het er oaryl pyri di nes,

Changsheng; Bat sanov,
Jour nal

#1092953-;gfl%,_@.‘lsdg%gvﬁ]‘iyglen@@%o{lb&r a@#a?hg A

Tarbi t,
67(21)

Bri an,

of various thienyl-
Scr.

Unenoto, et al.,

Kassel ,

TSR ST

( 088 }166TD5- 8&935Newcs:'$&lf—stable halo-
lc bo r@%k&@%ﬁb%g&@pﬁ%’lboron% uakczllds
Faefrféy heﬁ%ﬁzﬁ1 crdé%%l\ljé)hng re%ctlons

Bryce

tofylélli gmteroar;dmmdl@w )Pa(rgo@ul R.:

rtm nt
eS| S

an n

20(2) . 305, 508 (1dof GRS ssgfnwesm gooe; (7)@@@&
Angew.
40(14): 2620-2622 (2001
SYNCHEM OHG aci dhydr at

I ne-5-boroni c, aci,

L hm S PHMVMP”@Q‘E\

pend TRFF SPARLCIS S O0doltl 45 ©

D- 34132; GerﬁﬂReact@ﬁ%méNcﬁmm 2H Pyran

3, 6- di hydro-4- CAS # 287944-

(4,4,5,5-tetranethyl -1
di oxabor ol an-

al kenyl boronates vi a paprgﬁgun} at
triflates (or

Masuda,

al kenyl

TP eteroasleine R EUl BN
t§é(r55\}1 %def’el‘é Bryce

al'yzed 'borylation o
Madiird Bs;) TavbithBpanadairbak efferganic

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-yl)

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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Synt hesi s(2000), (6), 778-780.
1(2H) - Pyri di necarboxylic acid, CAS # 286961-14-6; A
woeosassore synthesis 3, 6-di hydro-4-(4, 4,5, 5- BET/US2006/036422
4-aryltetrahydropyridines via palladium -38 WO
tetr%@&ﬁ&l%@@dw‘%@ﬁbk&aﬁﬂ / 86id R SUZUkl cross-coupling with cyclic

tetramethyl -1, 3, 2-d bor ol an- d
2y1kr bSTOGUIPIY HFER oyl PORORANS, EZSHOAThERHY Ret hy!
ester vinyl boronates, Iﬁ%ﬁ&\V%g‘bhé:’rﬁiéltryRAveﬂlssPﬁMﬁﬁd

Chem stry, Aventis Phafna, sex, UK’. Tetrahedron
Letters (2000), 41(19)Esx)8K3708trahedron Letters (2000),

(5-cyano- 3-pyridinyl)-p ' 497147-93-0; acid

Chenstep Institut du Fﬂﬁa W's‘?%%y Bordeaux 1 351
5c¥%’ §;ﬂﬁndx ljl-bgﬁdrﬁ‘é!on ¢aLer497{81e38.0;33450 France
nt ~4-boronic pcid Aldrich Chemical Conpany,

aC|dA2c: hBenzoxazol e- 5- boyChemstap d Cat # 110831,
ynchem Laboratories,|, lnc. B thi £-5- i4C
acid Cat # 1464, Digit a‘nsgﬁlégpjﬂﬁ} Qﬂ@%%c@l I%onk?j%:é\gg1
4-Methyl - 7-(4,4,5,5-tel 35@@@5@ de Aibetatisi 3539CB,
Acros Organics USA 1, B, 2-di oxabor ol an- 2- yI) 3,4
di hydro- 2h-1, 4- benzoxaﬁrﬁl@nCQ@Q@&Xh?Béf@ (4,4,5,5-
Kraemer, C. S.;: et al FEE\}WBhesi s 2002, 9,

et r anrnf hy/zl

THiapIo T bROBIRGEH azi RSB b R A My - 2.
Berﬁ'&?ﬂ%cf_l_e% Eo@dmc akid J- @a@ﬁelm%%@oﬂsyﬁéhem L aboratories,

enzoxazi n- 6- 4379 - 43827 yl)boronic acid
Bor oni ¢ aci ds or boronlc acid esters of IMeérnul a

Ben%th?ggg\e% %OI’OHIC acnd 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

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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O can be prepared from correspondi ng halides or
triflates of RX via either: (1) netal exchange with
wa@roogossand | it hium agent foll owed with additi orCDS2006/036422
al kyl 5 borate or pinacol borate or, (2) cross coupling
describing thedfirseagtinad arec iB.ds O'Netll, abal.,| OrganiciLetters, 2:4201 (2000);

| 73 -34-3
M. D. SpARAEEGH o) P aREronar 2@l E 4 Gty phabob Med.
Chem. F’@' 4@&@@@99}3%2%3@1@&@9@!19\1 tAReti CrémTBbbo®12498-561
Nei | | al . anic Letters, 2:4201 (2000);
(1959); Mlndj: ElQ&!KHlthI@ir,J Me IChenT.e2239r2288{2087). Jseferences

descrlbh@g}g $ec|3ndc%‘ne ‘}%C%("ﬁgjﬁ Isﬁyaépg ot %%ﬁﬁ%emﬁgﬁz ’4&)81 6

(2001)81L Iéﬂ@aﬁ%let 411959ry. ehdnt;, 60: 75@4‘7600(199:5)%nd Takadibst.al.,
2229-2237 2001 Ref er ences describing the
Tetrah@@r@ad@w Hb1564 %5691 ( ﬂ?)yama et al., Tetrahedron,

éil’é(?tnsrﬁég%%g%&%%\%éﬁgghﬁ ktggoﬂiglc adid ddtérs is

describeet inaD.eBawdoiheett alr,sl, O8: GBém 526221, (ZQOI@é,rwhereln an

aryl or Betespast baBLEr el o beaed vil & 3idapBorgne ofigh &
plnacof%%ﬂe lﬁ%@ﬁ@%‘e%%é%f(tﬁ&ﬂg)llamlﬁ\@éhélﬁélléalunigl)aédétat@fm dioxane.

eteroaryl alides or triflate are treated

Altarrajivelyy bblizing othartcoaplipg matbodm sueteas iSiille geupling,

compeB 5 ikl 0 LY BETSAFREH B 8 B 355 1) anc

(12) by@émtm@én&zﬂdnhanég opforrala (Rﬁmmaem” n R;r‘snalkgl or

can be converted into the conpound of

aryl, artd R i, Neteipamy. beeaeneh, WY‘WF&'@&%QF&%M@' i the
presen[_%%fd?‘éj &i(q'é’mrﬂ%%ﬁ%‘cé“@@r{r?éﬁ rf%dlbén |lq¥r%ea<a~{etérfe)aiﬁa‘éhladr%ﬂ¢(CAs

IS ary eteroar rocyc

# 524(@-2309’ br palladiye cmabktyalte (G:ASt#wIéfS?EpBééﬁnaed afllwnd such as tri(2-
pal | adi

fury)pRosrITa DoRSTF b1 aDacek SriephendRTsing (GAS #403-32-7). The
reactloﬁzéqpb%f)e%r Ed EE?W%%@?@WF a&%@nfbe?&ﬁ?e %larr?’ébout 25

suc uryl ) phosphi ne (CA
°C to =h®L8150- °6) Such mqﬂh@wam@swbe@fsr mmeazn HK $hu,e Angew.

ohem_ {7 dich b2t SBo Bt ot MalheoB SiEss, 35089 sicr

Whﬁ@ﬁﬁan&s@arﬂ%m feborherdialft Arfiabld 6r desdﬁbeatm lkhes
Angew. em Int. Ed. 25:508(1986) and T.

nteratucex it Iselo psysarbleetsq RrepP8rB e Sannanss| f@rnawlhgh%@ﬁa andtiflates,
heterogrﬁl&qﬁ@{%‘egﬁa %F %/rogmllgg%l goffelagﬁ@‘f Mtﬂ%%a alkgledlstannanes of

O prepare new

formulat(ERY)B1Hs wihiceain R yik ik CYI dearylaviyh tirylf hetersaryl, or heterocycllc
het er oaryl hal i des, heteroaryltrif

| at e act
halidesend trfiatgs & e Pr(ﬁ3§f‘ﬁﬂ @Sﬁ@@"é@'UEBS‘PlHPﬁﬁ Ssﬂcféby'%)sn) ample
o hex OBy Ao isoburplimidd 8, Roimelgidsesitho oho
661-691-891aBUeH|thsdﬂawdbsmd%U¢@hﬂﬁpmce fiix Kniptlee, aff al., Helvetica

Chimigéggfggéﬂé il gﬁiéaéﬁﬁgﬁ‘ﬁé%c' chi In Be?\%tgllg %t al.i , EFettr%ﬂeEden 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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661-69-8). Such nethods are described, for instance in
Krische, et. at., Helvetica Chimca Acta
W@ 2§or03801909- 1920 (1998), and in Benagli a,

Tetrahedron Letters 30 38:4737-4740 (1997).

| rafitidret ok oefecdnas describing
compo@&iﬁﬁ%‘i‘hﬁj %1)%‘(\&1 (12Nehésrastill coradi oefpodn

the smm o0 Bl Ft e 66 Pl BT halRosae T ok 88 5336 $002).

: .

CEME o B S SR o o e
formulégmollé}t Ko Oafng R PJJLQ-RGJ,W();ewId L(éis‘z)a hquieantgﬁdl i@ nitrogen-
containegbetasacydicAngrinkefe fias pareqt moigty it el ftrogen, maybe
preparwﬁ &sgﬁﬁ&wé S@e(tl%%%énb&oér%% sin@fof fetmuaa 1 () Mierein X4 is |,

R5 are as defi ned

i n
Br or O oWith laehdtbjocyelekofl foimala Hﬂﬁﬁ whergin H - RBydrpeep&amiheditrogen
is a bond

atom ceatainegdyf hegw C1pfxiz:j;ypfe,,] ma@f %gﬁc% of en%@é '%'ueﬁy put not | limited

oI € rough

to, sod'ilnﬂ thJt{»aeé '?Jr cEﬁMP@caﬂ%ﬁﬁtﬁ edmatal catdlysisuchtas, but not limited
ment of a conpound of fornulas é@?ﬁlfﬂ e‘rel n x1h| . but

to cop;ber thalaur anl, palfladml’a dirgedaige pRH OPFPN h 2 ligagsl such a

not IIHEI@E:'CE: g{?\lbﬁr?rﬁggrﬂ{ﬁgﬁﬁgé’@nﬁg%wbf'cf]e pEomﬁb@H@js of formula

resence of a
(11). SRSifarRueis ﬁéatrﬂ%ntdﬁ@bmmmnuwf fmrmulaomxmhereﬁrumﬂsdeRsb Rs,
or cesium car bonat e, a mat

and R arg asdefioed i tqﬁ@si,y@ (hang l,sﬁcé yéilyvﬁtﬁ Ia%]ero&}é fe 8fformula
H-Rs, }%/'(t)\t%(r:ﬁ%tpﬂ;ﬁ fs %ﬂpgro%%h@gtﬂel HitrBh e aforh 'c@ﬂﬂsﬁ'nédl fth@shetbitaryl or

or tr -tertbutyl phosphl ne wl|
heterd®y/eN @king tvpsamesontiitiooswill arovida pomgonnda of jormula (12).

Thescrtsiasings arpe el gpacieieddn Er St b Al BUEHY e,

r t ey 6bscritfe thesemethotis Ry be found
dloxalj\\lﬁff écé)léJeﬁ l—iﬂ pﬁh rﬁ!y Jﬁe@r&%éﬁr 1A ribe

in theffolldviaghé! damaiget 2 oo Cisaviel &b 4ire 68D k. P.
o o ST L3 o

in a solvent

et BET/US2006/036422

‘Pharrﬁ Uﬁhu ag 5 7*21'9172\10(199'7 J.d Wolfe edab)dar(erg Clenen 6501 58—

di ne. References that describ t hods
1174(@@00¢1uﬁdY Kwongeetfabh C5gi kft., 4:9 8%5?5@@@ aPay

Amercgﬁenhgoc %?{z %%gg)s %28,%? éeécd? J. érﬂ)rﬁét Chem,

ugahar a

576:12%-P46 1(19@99{%&!& Rtwmon 8uall, Tet45et7190'2557@@q@7§1999)

Fcomm‘?m%ofiférrawas (& gt M. e Ban-Tudra 6003 X0 @
defln{z(%gg%r u%g (Ii‘ e\(d Rii s ﬁg‘lﬁe wﬁEF‘éTh L§@§—NH1%3-—N1afky[5-7 29d Rg is as

. Organonet. Che
defined forld 5,oﬂn‘b6uhd%&)rmm tﬂl)Aan }heypm'parede@s gqllowsTe'[he treatment of

Lett., 40:2657-264 f
comveiif o, re i, ETRALAR ot PR e
A ( doal%b dufchr 4€2 036 novivelted io, Lsditem-Hiddtoxide or
HN- |§P ﬂ%@"%@ an&'é is as defined for a c %ﬁfmﬁﬁﬁt
cesmfrﬁ lcabendtd Jn tiwnpr@eeme;pﬁa seetakcatalysbsich ahdy 0,
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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conpounds of formula (10) wherein Xi is |, Br or O

with a conpound of fornmula HZN-R6 or HN(al kyl)-R6 and
w@2@amsso34ich as, but not limted to, sodi um t-bCt/OK100€036422

or cesiumcarbonate in the presence of a netal

m, Rs, Ra£ dRypsRs, AanchRasre asidefinad iniformuta {1 anddRzispbeRsnwherein Lo

s N2y P8 RSB o PP AR
preparéd byttRydtingldonhpharighiffernsud €1 0pwatesin O@ﬁsﬂ tBlftn’SCIV\MtH a
provi de conmpounds of for mula (11). Siml

compoeaﬁﬁwd%ulafHa*\bRner &b (pherh)- l%m@al@mg thpsame @emhﬁl@e%o‘me

reactlogggnne ng%Eﬁr mﬁfa s?‘veﬁ?su@?%i dﬁﬁ&n g@% i e?’é@n L2

Referenses Nvat describé dihésd methoalotbdiés m;aydme {tafmdniadhé dolloaving: J.

Hartwig g ARSe- Gt Tekof T-oRAPAde o OEBY S Fidighe 6l Aco.

Chem. VRé{ 73: 8@@!18@8'(@995 J@'Woﬁe'ﬁ'%h RQ OFg. FdNGé\hkxdshf@ 1174

i zing the same condltl ons. feacti on can
(2000)p5rYoKmm1hg|et&i §bpviesit., élﬁ@ﬁ—584(ﬁ0@2z),rmd BoHuéang ebal J.

 Organbeh 3oy V8 R By T he ol low ng: 3

mfnﬁ;%&hd§©f ﬁkmulaéﬂ%)MhQWﬂn |FE§ RéEOR%, QZaﬁ@‘ﬂ‘\% A8@é
defined i oL ) (Arsb8) I8 La-Re WS s Q/gon anddegs asrafined in

formul'g%lg %%ﬁ%éelé%g)@gd?gg 9%|l’o§}: j@aﬁwgﬁe atof%OBnpoclarﬁs dr¥bimula (10)

wheren?)@aefhﬁr(o@emth & ¢6mp2and 4% erhQﬂQ)HbO(RHmmglddaasb such as,
orpulas (1 erein m , . R3a, . R4 and R5 are

but nolimiteg {¢, rﬁ%ﬁl i3 e nA @pf%nSﬁHg*mfR%e'usgeﬁé [\?Nher ei n
dlmethbﬁofrﬁar?ﬁd’eg i) tﬁ’é‘ re%@nbé ofa rﬁ@lfa! B6tairing EQfa'VEt 3ubh )as‘@nﬂ or

repare | ows. The treatnent” of rrpounso
palladifioy dnbate(te (m)wdemheated rcoRgditioss Iwill Brovide CDmpqwndh ohformula (11).

R6 b
similafEerimouite oEoME e T FneRIR R oo Sori T Roaus ¥
defined ftﬁﬁﬁné?r(l)’\laﬁ\lj RY 'ldTEJ—Ré/'\K/I‘PéI’@ﬁFLﬂ% oxyg?h%dORggeég:@em{ed in

a metal containing catal yst suc al | adi um
formulai(Reendhe prenssed by deating @ﬁmnquadg ofiffermiga éW)owherem Xzis |,

Br or G SYREH R eyt b fue HO R Ul gt saril BBRUARRS.,

Refere’:iﬁ:es dead destribe tﬁ@ﬁéﬂﬂeﬂwdddloglés dn?Zbe $oduib‘ iﬂ&he\'fblﬁfvﬁhg J.
i s oxygen and

HartW'@@# abemg@mﬁéwnwnh@t .%2%%9@%&983) ﬂ%ﬁnIO&ra@ﬁcﬁt al., J.
Amer. @g@g §9é<212§ 1'07798507671 Goo% t? @u&sﬂa%vgﬂ Pfather.

i Zin e sane' conditions éfrences 't
Soc. 1Q35122029-12296€€20®1)hﬁd5l dgrazsarddal.bd. AouGhem. $dm, 122 12907—

1290842098%% Josra phahy TeLok, Frigandiahb @PO0): -F' Masoux et al,
5 Bl S0 ERRIISANEA Ny ditsbelorenom
Soc., T21:4369—437&(1999);. T./Batolteéal., Bokt. Chap2S0e9dnh., 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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12908 (2000); R Odivera et al., Tet. Left.,
41: 4353-4356 (2000); J.-F. Marcoux et al., J. Am
w@h@mio3seoc. , 119: 10539- 10540 (1997); A. AranyoBCEUSENG/)36422
J. Aner. Chem Soc., 121:4369-4378 (1999); T. Satoh
121 4369-41378 (R99); atth ErBaStan ethin Synit.: CorBourp 428:27 2962430

. F. Hartw g, Tetrahedron Lett., 38:2239-2246 (1997);
(1998)M Pal ucki et al., J. 30 Amer. Chem Soc.

é’%’%}@ﬁéff@%ﬁ féél g7(H Q \N%%l:égfg ﬁ]e?%éﬂ%’ Ry, l@ﬁ and Ggene as

defined mm+aaay€ar(d1|asrs)Lz-Re, aheraimlde sulfuband Faip 86 gefined for a

compogRgat TaisBuIa (D gsis i85 HEoRd PBlmsBers R A (1)

whereléo%% i$368r 63@3 Wﬁﬂ@éomp@ﬂ'\&of BasutnHe:Rain theS‘mesdance of a

-2730 (1998) CorrpoHags of fO{ vent
base, \(V[tl:lprmlzhpet A metakgatamgsucptggs Gl o5 pallagiug diage ate iA‘a solven

SR B B s

conmpound

wherefn%”R% aRéal Raf,a®y dred Ry ermasedefmyedw eaiurmnglla: (j)nmmiriaslsdiz-Rs,
formula (10) wherein X,

wheretndrpis GHfUBRNE Grerifiag 4ggineg T foreria O o 5 eSlgpare By, bgating
t | t HS-
compdiR glhiPLD) EnERaEel S orut e lueroffarmul
Rs ututiimqleyéefme wantitionsr Rezﬁdzreenes theit diesaribg the&ﬂmemmi@lqgﬂes may

bo fousd RS FRIGHIRSTGr ket - Qi Gerfs Qo ¥ T 1808y Y-

Wanglet dl. SB?BBré“Mg@”@:h@ﬁ'n iLBttas| 108 ir8ad (200 yr@LLia e(tla) daided.
be pt epar &d heatin

ds of f orm
Chemyht: @2@29421.05(2001 BIGOY. Gt Angewo FhsThdNb Ozfqusgs-1 516
(20015133 SSheber kAl St oBRU s720ed kopa (288“1)9 PACPAIBRo ot al.

Tet. LER, |4qvwza;5—1<§86\(2000) @t Palter etlal. e Lélhemz 8391—-8394 (2001); W.
66-8677-8681 (2001).;

Lee etCaked. Qrgr Chem.1 66 486&0 %%61% anq;% Togﬁ 9§igeta'\{b q—l%ghem

44: 1202- 1210 (2001) G Y. Li et at., Angew.
1239%}3%%1?@91) 40: 1513- 1516 (2001); U. Schopfer et

Tetrahedr on 57: 3069 3074 (2001); and C. Pal ono
et at Tet. Lett. 583 86 (2000); A Pelter et
at ., Tet. Lett., 42 8391 2001); W Lee et at.,
J. Og. Chem, 66: 474- 480 (2001); and A Toshimtsu et
at., Het. Chem, . 12:392-397 (2001). 20 Schenme 3 -43
WD 2007/ 038074 PCT/ US2006/ 036422 R4
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OR5 -NR3a R3a RLo X RoSXL1 RBNHSI - " D M
ND X2 2) NaBH3CN M N X2 MeOH, or Rib (13) R3b

W@kiB7Rys074 (14) CH2C 2 Et OH RX B(OR)2, Pd- cat aPgEUS2088036422

R4AI RS NR3a R5 -NR3a RIOS\ RR Ro SIT XI N~ Xm
mN 2 2 or (15) R3b (16) R3b R A$ushown in Schene 3,
ted with ag, anmne
Ry t h ﬁhﬁr

O0Q

WAV ride—i—n—di—c—hal»ororret ha
bor ane- pymi i e cogp! X NeRH&EN xt ure of sol verits ®ch
as but not |imged t o MRS or onet hane ag& t Ranol

will provi dlé)coﬁpoundsBWfPYf' pqul a/(14). F}gounds of
formula (14) wherein n‘? Z%aE,? 'ggb R4B@rh, RS are as
defined in Fornula (1), R2is el mbidlystr om t he group
consi sting of hydrogen, al koxy/ hal ogen, cyano, or
alkylthio, 1o and X1 is I, Bryor O may be treated
accordi ng ko the conditions descRi bing the conversion
of corrpmomhs of formula (10) RetM, conpounds gf formula
(11), to obdahn_ conpdgihds of for aRrf,L2) - IS mlarly,
conpounds of Sa 2P wher ei a,” R4 and
R5 are as defi NN mula (&), Rltilg from
the group consistiNg 0 Mydr ogen, al koxy, hial ogen,
cyano, or al kylthipj) amgd X2 is |, Br or %) ey be
treated 15 according to the conditions o(escri bi ng the
conversi on of conpounds of formula (10) into

conpounds of fornula (12), to obtai onpounds, of .
fAs shown (n8yhemerk genmpoungls qﬁ@rmda?@éggggn treateJ with an

amine%gépélﬁg%fﬁ%ﬁw&owed by treatment with either sodium

cyanoborohydride in methanol, sodium triacetoxyborohydride in dichloromethane, or

borane-pyridine complex in a mixture of solvents such as but not limited to

dichloromethane and ethanol will provide compounds of formula (14). Compounds

of formula (14) wherein m, Rsa, Rap, R4 and Rs are as defined in qumula (N, Rz is

selected from the group consisting of hydrogen, alkoxy, halogen, cyano, or alkylthio,

and X4 is |, Br or Cl may be treated according to the conditions describing the

conversion of compounds of formula (10) into compounds of formula (1 1), to obtain
compounds of formula (15). Similarly, compounds of formula (14), wherein, Rza, Rap,

R, and Rs are as defined in Formula (1), R1 is selected from the group consisting of

hydrogen, alkoxy, halogen, cyano, or alkylthio, and Xz is 1, Br or Cl may be treated

according to the conditions describing the conversion of compounds of formula (10)

into compounds of formula (12), to obtain compounds of formula (16).

Scheme 4
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R3a HO R3a RX B(OR)z, HOR3a HO ):] R o S X
Pd-catalyst RRro 3 RL RRo S X, or mNIl Xz nN X2 nN R2

w@ 2078374 18) R3b (19) R3b 1) Tf20, K2CO3, CH2BIRUSRN6/036422
R4R5_I\IH, K2COB R4 R4 R6--N,,, R5 N,,, RBa RR3a R o

Q. 9 XAty X@ mN Rz g, R3b L\ R3b (1R,
4 s%om%caal%,s'gl te:r hat irgg f out e ®0 the Rer at X4
: 0 ormul a compounds

Lot x Wm‘_elrel ?I)m R3a, mRBOR X%ndwl% {:(ll‘ em\ Ry
i ne ormul a , and issl, Br or d.
Trea®heRt of (9) with a boro;%}%) Z%sPd or 5 ester (g’%d Reo

pal | adi um under Suzuki condi tiEnsﬂ\ryifsz, Kg@bg\dl—gazr’&
s

conpounds of formula (18). The tpaRmENK,006 CO
of fornmula (18) with triflic ahhydride ang a ba
as, but not limted tofupotassium car b%n%e in
di chl or onet hane, fol Rewed by treatyrent 5\~ an am es

of formula RARGNH and a pagBssych gas,R but 1% gi X4
to, potassium carbonate l, BT e1cog;rpoun of
formula (11). Sinilarly, co dohatis A0t formul a 10N9 Rz
wherein m R3a, R3b, R4 and R5 are. as “defined in Rap

Formula (1), and X2 is |, Br 6f) A ®when treated'®ith

. i d . .
Keharod sresan psnve iR 8 BeiARATE coitfittinds of
formult(ag(ﬁp? FERTEOMPESn S of RFmulA(d) 1WhereMen RieREL RaartdRs are as

I ¢ anhydrid d b h i m
definetidn fraramsa (1 an'@‘a?gbigﬁaBgor %?Sﬁsgﬁ%megieg t‘%baé‘ﬁ? %Hog%éﬁ%ﬁw or

osr A EHEBILM AR EdlotPpa eyt RSP i 1)

The trdhirhe Rt GibepspouneE fowsulaf(18pwith tafli¢ aRhydiBitand ashasesgich
as, but not limited to, potassium carbonate in dichloromethane, followed by treatment

ounds
such

with an amine of formula RsRsNH and a base such as, but not limited to, potassium
carbonate will produce compounds of formula (11). Similarly, compounds of formula
(9) wherein m, Raa, Rap, Rq and Rs are as defined in Formula (1), and Xz is |, Bror Cl
when treated with a boronic acid or ester and palladium under Suzuki reaction
conditions will provide compounds of formula (19). Compounds of formula (19)
when treated with triflic anhydride and a base such as but not limited to potassium
carbonate in dichloromethane followed by treatment with an amine of formula
R4RsNH and a base such as but not limited to potassium carbonate will produce

compounds of formula (12).

Scheme 5
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"] R~jo S X1 Rro S X1 NXOMNX 11 2 2 (8) R3b 2
W@ BiodpasoPu NC (21) R3b (20) aq. HC R4, N R GMO/BS06/036422
3a R5 RRo SXi 1) RARSNH Ro S X1 M N ID 2) NaBH3CN
N_X2 (23) R3b McOH or BH3-PyR (22) R3b CH2Cl 2, EtCOH
B(OR) 2, PdRgatal yst R3a R3Y RoSRL&HBRIO 'S
R2 (24) R3b (25) Rids coutli ng in
unds -ef—Ferrul a (8) d
h : h. g the gnl OPE]Q,Of di eth
|socyanomet Y, oSpmonte~(+'t'sel f enera
t he phospBbni cfesteir@r quggnts of fgrrrul a2(1gdq3band a
base such as but not limted to sodi umhydroxide or
sodi um et hoxi de) will provide conpoundsqdfClf or nul a
(21). The use of this reaction net hodo ogy IS
de?mr\ll bed in Moskal, et al. Recl. Pay Chem B.
1R

vol 137- 1Rh1 (1987) and Yan . vedi cal
Cheﬁ?str Bro. o 37k16) 261pR2GRA (19 1E’r Xy
hydr ol ysi s co nds of <formuta (21) i c
10 condi ti ons"\ N prey i dez)alN@BngZ:dles of tor mu ay(22),

The al dehyde of3 ogpounds OHfasr mul a (22)
treated with 44 )am e R4RSEH3 Pyherein R4 angﬂ& are as

defined in formula((1), f&kGedOby treatnment with
sodi um cyanobor ohydride i n net hanol
R,-B(OR),,
Pd-catalyst

R R
N R N
3a / R
Rs Rio Rs R 3a
S R1 10 S )(1
\ N\
N Xo or N Ry
3b
(24) (25

As outlined in Scheme 5, compounds of formula (8) when treated with a
solution containing the anion of diethyl isocyanomethylphosphonate (itself generated
5 from the phosphonic ester reagents of formula (20) and a base such as but not
limited to sodium hydroxide or sodium methoxide) will provide compounds of formula
(21). The use of this reaction methodology is described in Moskal, et al. Recl. Trav.
Pay Chem B. vol. 106(5), 137-141 (1987) and Yan, et al. J. Medical Chemistry vol.
37(16), 2619-2622 (1994). The hydrolysis of compounds of formula (21) under acidic
10 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).
15 The compounds of formula (23) when treated according to the conditions in Scheme
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sodium tri acet oxyborohydride in dichloronmethane, or
bor ane-pyridine conplex in a mxture of
wale@hlossoasret hane and met hanol wi Il provi ded coPQDURZIIS6/036422
of forrmula (23). 15 The conpounds of fornula (23) when
2 descﬁzilgig ;ﬂgg 8&632@2 r%e_\;lﬂom wilt pevikncompourds af eemela(24) 96 (2
4 T/ US2006/ 0364 2. describin [
dependiag onitha anProPatewH ét'@g%Qﬁf%agr&%- f or mul ag(tzg)e ??Z”k'
(25) depending on the appropriate substitution of Xl
or X2. Schenme 6 RBa R-HR3a S X (27) S R HOHO ~~~
Cu/ CQul NDR2 NR2 K2Bximne®) R3b pyridine H (28)
Rib Dess-Martin oxi. ~Nor Swern oxi.p H or Jones oxi.
RaRlL S RIHO -0--~~ NaBH4 | N'CR2 N R2 (31
RSRANN 2. R3RANH 2.
| N-0--~~ R4
As[ ouRtined in
wherein Xis brono
oeéd-madn bo. fornul a

32 0)
FRR, ($2SEb (30) Reb B
2 03
Schy 6,R§:bonpou$gg§jmf f or mul &2826) ,
or 1odo ahd RZ2, a adnd R3b are as

(1), when treatad Wth>a conpound or Swern oxi.
H or Jones oxi.
R3a R3a
S Ry S R4
Ho—< == NaBHs
\ R, ——— O N
2 N R
(31) Rab (29) Rap
1. THO / KoCO3 1. RgR4NH
2. RgR4NH 2. NaBH3CN
: R3a R3a
Rs s Ry Rs s Ri
N Q%\ ;N—-O%\
R4 N Rz R4 N Ro
(32) Rap (30) Rab

As outlined in Scheme 6, compounds of formula (26), wherein X is bromo or
iodo and Ro, Rsa and Rap are as defined in formula (1), when treated with a compound
of formula (27), wherein Ry is either a group of the formula -Lo-Rg or a group of the
formula —Ls.-Rea-Las-Reb, Wherein L and L3, are a bond, Rs and Re, are heterocycle
(wherein the heterocycle contains a reactive nitrogen such as 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 described in Scheme 3 for the conversion of
' -47-
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of formula (27), wherein Rl is either a group of the
formula -L2-R6 or a group of the 1 o fornula -L3a R6a
wa a7 Bstn74 wherein L2 and L3a are a bond, R6 aanjRﬁszoac/mmzz
het erocycle (wherein the heterocycle contains
compoURas bi foemula (18) émoscarhpasndsyofi faemilla-(3¢-2 Fayoriso @6 used for this

transfogr@;\hgn}l g%@%ploq}l_'?qs?#?) an@e(hggwg trc%%g%cgpvﬂh%% |J}ﬁq)or6hrydrlde

or anofh%?i gﬂ?rog?@?@%ddé’ﬂ& aheRnaicviitfomy killediin thecet V\hIEpltowdie
ns wl rovide con‘gounds of formul a \2’
compoﬁndpoﬂfuimudﬁ (3or rﬁﬂ)mppgegis obfomela D Mhaneatsd ith

itor QSRS e 145D e BtV e prosence

of a bdsBedlichals KRR MnitedIogidtassiuthedarbonate fdﬂnveed bytheltreatment
as known to one skilled in the art rovi

with arc eminzintiforotia BaRaNE will g OV'd@(‘iﬁﬁmﬁlﬂgs of fargyia ?§2)( Fégth
|
conp S ) Ry SR rson

ydride w |
inventidh@®t @entinrdifiencist stbrdomhenical c®dfigurationst er nati vel y,

e A S o S b o
comm%@ﬁ@% ﬁlfe FBF Bihm gﬁé%’) Méﬂﬁﬂeﬁ@m@lﬁlﬂén%ammb&(CAS

be use hi's transformtion

numbmmmwfs ¢mnmﬁrana(lxeayawm<ﬁfrpnemarlo\9@ ﬁl@dﬁpuw?ﬁ

itk Rl B Do MR RSP, S KFATSRIRRE nc. P O

BOXSﬁWE@%ﬂsalﬁfs B, mos1( BBA. C@i‘mhﬁll:w\s of fornul a (31)

en treated with 5 trifl uoronet

f dr
methy{atesychuianegariansic eo/éawwesz%%ﬁsfé 7 dedple hyplon

| methq%gl %%53@31 ﬁﬂgﬂ%@ga@ r%r!a[?ﬁniilaeg 5% @%ﬁét?ddé%%@b@ﬁﬂﬂlt’écﬁ

th an am ne of "fornul a
meth;}%ﬂ%b@‘do%tdnel@r\@a{ Itl@ke cyclcfa@dmdls obtllérue with actyie)acidderivatives”

npounds of fornu ﬁ\é %@Qﬂﬂ rep{/esentat ve
by Maﬁfsf@bm@du\v{dé (Dt ASarEmos CEkh st GrV ES R
Nauc&g S%L tva{sélgklfﬂ'fﬁtﬁﬁﬁ'éﬁjp Eé?igsk giitens", Rl,\%sm) and found in

ane ni e co are avail abl'e by
Chenﬁéé]\ﬂbstreutselﬁumbean 87:X10648; andzRu;aswajatgm applpgtlon RU 2000-

009 o R TR SRR 14 oo cosciea

" hibitbis of FlriyahkdlanieoB hthesi%L@#’d their
in thﬂq& (%ar@ggn]h and Sf?om an Sci ent ﬂs?c I n¢ ry3§)

EvaludtioBas FB#@JCId@"eJeImIIF% e al. Siporganis& Meslicinal Ghemyst

(eoor JgTELCHL R SELTLGEY BRBTERAPEL i Lh RS o 4belene |

(trlfluo%ﬁéi 9§cy&fomﬁ@ﬁ@ddrbgmﬂ1lea%h[br64$nctl onal | y
substitut'ed nethyl enecycl obutanes vi a

methylpoeyailtaoeCabORItTIEnaNdeROIRAS A ogngi fadaed oEeyRiagsis of 1-

subs@%ﬂ@?@%%{%e}l })égéﬁp-%ﬂéfﬁ%é %ﬁ?tﬂté’rﬁ@dﬂ@@mtnle is also

| ssl edovat el ' ski i
avallélﬂétbytrﬁéth@dl@éscnbé&hgmeﬁfmt at al. Temhedsgn (4891}, dd(B), 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
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20 Chem cal Abstracts Nunmber 137:310640; and Russi an
patent application RU 2000- 103966. Synthesis of
wQ 2002058pl74 3- net hyI enecycl obut anecar bonitril e i BCHUSI06/036422
described in "Cyclobutane Carboxani de | nhibitors of
of the frvagsbn dehemiral foinaty 1) byshe rautes dregribedEnaiehamen T and

Fun%ﬁm des" Jennings, et al. Bioorganic & Mdicinal
descrilgp@ RpEaify 8 (2000) 897-907; this reference al so

?fﬂ:‘ﬁﬁlﬂgﬁe EQ&’)O?( 183 Q@i@l'c‘bn%o Cd;?(glwkééﬁlgobv%ﬂable by known

uoronethy ) cycl obutane onitrile, 1-chloro-3
routesrm'tatrgloenafngmiaﬂylavaﬂéblar Fonexample, 1ameredsar i bes a

R o EbARS o BLTR o aB s L et

onitrile is

| Amené‘%\ﬁ@heﬁﬂ@éﬂsﬂéﬁeﬁ bmgm?hppam £ S 60LB4G6. romeenbmpqumls (5)

etrahedron (1991 47(38), 8167
have heen/aesaribaddn JeRNBES. ebalpmga@eéh'\ﬂégloln% ﬁ.ﬂ}ﬁrglsgry%(ZOOO

8o7-of( ﬁY'ggé‘rf,ﬁﬁctgfé{Egl“@ﬁétﬂg nb& &?&tgnééér%ﬁympéme%@% -ethyl-

ene ut anecar boni tril
3-methylehBt cldﬁma\meca‘rboxﬁvcaamdiethisyrelfereacerpmwdws & generalrmeldod for

the caanrsian EORBGBIBEISiRINE SISO § R PO QRBUaRr babsyic acid
(Cheng‘&af &E%Pé(}\@ HE@%r %786% 2| a\ﬁé?lhmé frorl dyéWSbi'éﬁtlﬁ@ uhes P O

chemes 1-5 and descri bed herein
Box 8€g¢lstebot Baimscaﬂacﬁeﬂﬁm uﬁﬁ cansbeipenselces) toa ¥agetyof 1-

substlgggpﬁglg\:e&y %ﬁ&&‘%@ﬁﬁ@eﬂaﬁw&ﬁp@@ ngql‘? s Gt fHkdrmation, the 3-
meth@%cﬁ%%c@%@ﬂ@%ﬁcb@%pr@toﬂ@teﬂ with desasel dierh aslithium di-

, et al. Journal of the Anerican_ Chem cal

isoprafyt Betige 0104y basesinipolventeic s HD: o weshb iatment with

an el%?b&hggﬁgeg%et %ﬁﬁa\ ?ﬁ%ﬁl’o@bﬂﬁ%é%@?i gg%ffﬂyé $|907d|%% TosMIC

(toluén@%éﬁh@(fj‘i@b@yéh‘nd?]@)} h}NBlSameltthglhkeecycl obut anecar boxyl iC

1

R
routeg ol[ngF% cﬁrgﬁeg{:%'hg %v?ﬁaﬁl@eaﬁd’)[ﬁ%é%éil b¥ t@'ﬂ?cblﬂ@éﬂ ﬁ) the

anecar bo ic acid Chem cal

c cloﬁb@heaﬁrboxwmerd d&mpouBsds B) um@r Ibabice:omddmna;ANaOH ) or acid
Scientific,

- conditigns {HC)shOr énfﬁiﬂeﬁnQVCIQEH%@Q?“HOE‘?/'AC%‘E{% E%&gﬁ?@ﬁ;‘ethy'e”e'

meth?lhl t I;@Héﬂtiﬁcél é@étmdtéfﬂamb@rqbesmgar)méyiailablectmdhydrbiyas to

or mat i on,
1 cyami—b-yﬁﬁhgleyed:yﬂmmﬂaeea&irb@xyﬂq acidci d i s deprotonated

migm? Qzen%ﬁ&)l ggp{p@tﬁ{ﬁ'dg@é ﬁérgﬁﬁ%@oﬁ'&%ﬂaﬁg 5 variety of

route%rcﬁairg%ﬂﬁm‘i‘ér‘clélly%ﬂ/aﬂéBI@t reRhples of eappotndSER)X |ablluele 2-amino-
eciro

5- (dnmmwmmomén%ﬂﬁi?méﬂ(ﬁm%@eﬁ%@ AWGDERB0D/ RE72-9, e
Zlncléq. éﬁh,a\gp %fb%jélj‘ (@HL %@QF bepeyls e &i78-S8) TB_HESFethi), 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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routes or are comrercially available, and these may be
hydrol yzed to the 20 cycl obut ane carboxylic acid
wa@oeowposseds (5) under basic conditions (NaCH) oOPCHUBZNNG/036422
conditions (HCl). For exanple, cyclobutanecarboxylic
merca@t@bénzdnnﬁW@(@hénmt Apbeaets, nummt 8005585%, s@b BegeH) Marston

T,; Hus?gd?{; éé‘%ﬁ@%&?ﬂolé@%q gyntﬂ eslis ofazvghenytfbenzo%[nazole 5-
carbox¥llé: ﬁ,lgiﬁo R 8@!‘3\’%&'\/@969%8}@6? g'léeﬂﬁ{e*?@éb{ |0Hén@|@!ap6001ety (1932),

enzenet hi ol oun formula (2)
54, 3394/-3)|2%bhﬂncb459@thaxyanen¢tm®| (ChemicaltARstc %n@mber 785727-27-

7, soe e FCRE R A SINSIPRT STRY Aot SR Aot s, Peter J.

£hs {S., nurmgd W%&%&P ﬁﬁmsﬁnokcEdward S.:
ngley,rﬁhﬁﬂ'pﬁﬂ(gr H"ﬁ.% Mar bur g uBer 1913‘% ? &
WexleBauthrizt Acyl CoA: ehnlegera Aepltensteanel G&\J) inhibitors: Ureas

hl gri d
soaring SRS R YRS R AR a2 SiodB3RRE fiscina
Chemrélfr?é!;re@terssxmggs 6§2)oﬂ6het2grmmhms @ﬁpernﬂnpdunds of

iulforbosaretRp b S ok BHEats PRy TRt pehvatar ey
avallal&g}gﬁﬁl rhine! %ﬁﬁl&d&‘ﬂ@ﬁﬁat%g&%aﬁeﬁeéﬂm) 3-amino-4-

aender nmer capt an derivati ves
mercabﬂc%éhzo@léc@méw ;estferadesmm:ed inDanwlenet ab$aadian J. Chem.

o LS O BREA7 B BOA S o Sugane
et al., glﬂc?c?]rg ég:kﬁfénﬂeﬁwaml@@%%\ﬂd 861368, hesi s of

nzot hi azol e-5 car boxylic acid and
d@ddmamallye g-amimobearengthiohcomporunds g aiemla &) a;g@}vggl?ble by

U CE TN TN T A e T

hydro@;féhaﬂ dide vaﬁéwldiweﬁz@[d]tmfﬂ-eysﬁ) onésemm beerSaescrbed, and

Ies, Peter J.; zar
methcgls, oflnrepam@uﬁa|k@0WnH@r%B@S¢>3k"|§iHim%ﬁ §F E’cﬂﬁ@ﬂcd%thes‘s

Examvﬁéﬁgqr}#z% [}p% Gy rp?%p%ra‘ggg IP? Eéﬁ%cg?]eﬁlﬁibﬁi@mﬂfcﬁf@%m

rocyclic ‘groups
anlhn@é QsieR R itiserhosives widely available Bmmngamlly) gamnvbeifeunacin

"Devedopmenbota HATMGARHIIRG ETodesaiok SIHgIRgs BUFmsiRTfeythe Active
lngreév mit &a%‘%%b; BIES SUTO6FgA 1S PHocedd-ResczpEfa! Devélbgment, vol.

rom Enam ne,” 23 Al exandra Matrosova Street,

8(4), 6286420 2003),,an8- "a&yn’tbesﬁs amarEeghuaticneniApr-Cateehatdd-fyand D-2

Dopa{efglﬁg %@g%%?o}g&afﬁgglg Mgz’ol Slofd, BRELAD-dne Biithe
nghléF%?%ﬁ%%ﬂﬁé!&l%bnb@%mrﬁin@b" Wisiastotlest &l Jougeahof

oor . Chem Left. vol. 6 (1996), pp.
Medlaﬁékeﬁémlstﬂl (A@B?) i3hapt §664148i nobenzenet hi ol

ounds of  for d
naediayspaise Suhiglin@5Sr Be Rhicn May B8 Fckated anc
punﬁ%&‘ b As Well-kiswifo thosbyikilledyiaitise ark ojnodgamarsyeﬂwsw
o[ d] t hi azol -2(3H) - ones have bede escri bed d’]
Examples of conventional methods for isolating and purirying 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
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nmet hods of preparation are known to those skilled in

the art of organic synthesis. Exanples of general
woretonosw7of preparation of benzo[ d]thiazol - 2( 3P)F/ORES6/036422

from 20 anilines (which are thensel ves w dely

chromatograpiiy, distitlatien af wanigus preaswest suklimation Umfé{%Hﬁh@”d

titurat@pg B URRE B r FStaRl? i BPod el TRAANS Practial Qraanic
ChemiSir'eSth edlitiah. (1@egﬁm¢ﬁn@eesanmrmlt& Sy Shimhetnpyb.

Longme S RN S IVED BIE ERE opan e

Ei‘n g&g@g oﬁ?c%{%iﬁt‘é\% m@%ﬁ@g@%@ﬁd%ﬁt%obaeﬂc nitrogen whereby the
compdi@dzezinbe rebictt with a'n-ﬁ]dhjd mgemm aslt.oERr examale, a

R s R LS SO 88 B lzhap o o
desirell '%l‘éff n&/h% iTREpB8ite S Urf Eslicaft@d byphilkratibs Gitey CH@IH@;D dExamples of

nown to those skilled in the art of organi
acids s&ytabﬁmﬁ)réhe rEa@tm ioslude, bwrwémqtbﬁaﬂedrt@ttm@l@,c a@d lactic acid,

tin I
succins SRSl B AR OB R ade BoSeq it
toluen8&@iforiis, ﬁddhtﬁé!eﬂé‘sulfon@d Wanzensuifonid, Ioaetaorderfumncz athleic,
with al kyIS|Iane roups, by recr\éstalllzatl

glucorm, aqedif, PERiRTIG SAEYNG tHAEIEhEBIG BYAIObEPBIG PRPHR ?”QM%HHU“C

e, N P, TSRS

glutan\daramﬁweplimsures subl i mati on under vacuum and
trituration, as described for instance i n "Vogel ' s
Text book of Practical Organic Chemistry”, 5th edition

Hannaford Smth, and Tatchell,
Com ()é éﬁ%ofm’eﬁ'\‘\'/% héﬁ ntific & Technl cal, Essex CM2O 2JE
Eﬁgeb mvdantlén‘éﬂm) pravitesharmacenécal SOBTROSEIPNE HPERIising a

eror S L b A BBl BRSO RoR o

phamf: L&y AcceRame wasidryTHeecdrapeditohartompeise aoimpoandsiof the
ove roomte erature to provide the desired salt,

mventmm fommidated ﬁogeﬂweawntbmem mete Ren-Exig phamaacepiicaly er
sccerf B BT Tl SiBleceP b BRI o4 BrpiAdehiGrora

admiriétr#tionlia sog@rigaicefor, fcﬁf'pa\r@htbraﬂﬁ;njeahltﬂebt for rectal
atrol actic, nethanesul fonic, ethanesulfonic,

adminigiratiomes ul fonl c, napht hal enesul foni c, benzensul foni c,

?ﬁg%yn‘f gp ﬂfefde‘ﬁl ic %{%P HERRHIT asalfs%d' lkerein, means a non-

pr opi oni oric, hydrobrom c,
toxic, fers polid, |SémﬁBdIIﬂLOTI|IC|UId fdie1rrd|ment;rer|c¢psulmybg|matenalam d,

ooy b Sor oSS H FintB BB HiG can serve as
pharnhé‘é/eqmc'aﬂ’spacceptable carriers are sugars such as Iactose, glucose and
sucrose; starches such as corn starch and potato starch; cellulose and 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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The invention al so provides pharnmaceuti cal
conposi tions conprising a therapeutically effective
wa@pwanssos a conpound of formula (1) in conbi NEECT/O82006/036422
with a pharmaceutically acceptable carrier. The
laurate; agpodiufieting agams sgeh as mpﬁgnwmmhydﬁéﬂd@end leminuon

hydro%%gfgﬁqu %8\%& gr\'gé\g%ﬁ%gelgcgtpmc %dzingfl).ﬁ r‘goéf“s solution; ethyl
alcohoP %d‘ﬁ%%b@@buﬁ@ﬂ@&ﬁhéh@%% Wélhad 6tted homkakirdcdrapativie!

dmnistration in solid or liquid for%for par ent er al
Iubrlcantff sueh as sodiuno laurdsudfate amhmﬂmesw skearaiee asayefl as coloring

agent%gﬁrgsmgﬁ%?yn@#o%égﬁﬁ ed%ﬁw élsﬁle%ﬂ%r{l ’rﬂgé/%ﬁﬁg;éﬁﬁgpélﬂrﬁfn@

agentd ipHsdetvativdsedind dntxmaéntsmnmbetplrmmm theé abmposition,
formul ation auxiliary, of an exarrpl es of

according 5 the 4GmePh O ARC Sild Thihe Wkt FATTMAUHS | y
FHe ARl ﬁﬁ&él‘ &frﬁp@élﬁo@cgﬁh% if ldi‘tscérﬁﬁé Pninistered to

gl ucose an sucrose; starches such as corn starch and
humansoaiad otrmrama:hmaiaebrajlyomtadw patawtelrallywatravs&ernalﬁy;h as
cel |l ul,ose

oSSR keSS AL Bt ERENRES 05, ucay
or as é}?bl%tl bPhabal §pra90q1h@ t@%“‘&éreﬁf&a@ipﬁé’&bé@ lh\éré\ﬁxﬁers to

such peanut oil, cottonseed oil, safflower
modes)of admtmtrﬁloasn which| Indgde|lntraV@ﬁpnsontramcul@éylbtraﬁe@toneal

Tk a

| Prraizeutigal conpdSikonsdr parstiterad inféction cogpdse um
hydr oxi de and al um num hydroxi de; al ginic_ acid;

pharnwe@@@a{ lyracseptatie sterjlg @g@@ﬁn@ gramcprpﬁgueQUﬁgg,lut@ns dispersions,
suspeﬁgil'oH% lop %’mLﬁngxL nlﬂl &ahe! pnowﬁiéqs RIRRERL tRut frﬁcg sterile injectable

1 ons, as ot'her non-toxic conp

solutidrigoari djmrm(msc fExesnplediofisuitzhle wlqueals and rmnﬂquagnsesau'rers,
rate, as olorin

wel | . t |
diluenisy SaeNTs. oY e NG e daTaS Ve Etareh PaNGLS GhPRyER Biveol,
polyetﬂ?(eﬁ%@l%l e@g@&’bﬁ arRf $eakyahhy §§|té’6!@ nﬂﬁﬂr@%tﬁ@@bﬁ @étable

nt I1n the conmp 03|t|on accordlng
oils (spukﬂgsmhlve oil) and lmgreciablﬁjongantd@teﬁstsw aspethyl alaaitm@r swtable

mixturss B0 Sugpbly TP ER R coBhh A ba BE Gt g, 67"
examﬁl@cbﬁl'tﬁé’ us®of 8rHoatiag!svich 'a@tlé@mlﬁtwm@ rhifintdrfance of the required
travaginally, intraperitoneally, Plcall (as b

y
partICbcsml%rns’t ediaserpfrdispersiofs opad byﬂm;usw S%'?fa%@nﬁ%n or al

nEy s Emaping 145, 3R Fonfit BihEafe dich A pliEEfvative agents

wetting igeits; dmilsEyiag eigents, Hindalisissrsingrageints. raparermoneﬁlthe action
I'ntrasternal, subcutaneous, intr Ertl cuLar [ n P
of mickpergenisuRs BIaY Ieanskres i \@élou§&ﬁ% asterighand @P fihgalagents,

for exgﬁ'ré)i Id:ped;)?‘&eﬁ Jc?x?(frbg[]ta%% HeR, %érﬂ?@%ﬂa%ﬁggbéﬁkéylt may also

erile aqued S Or 'nonaqueous utions
be dediralplerisiimsisde isotonic agents, for example, sugars, sodium chloride and the

like. Prolonged absorption of the injectable pharmaceutical form may be brought
about by the use of agents delaying absorption, for example, aluminum

monostearate and gelatin.
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suspensi ons or enul sions and sterile powders for
reconstitution into sterile injectable solutions or

walepes®rons. Exanpl es of suitabl e agueous andPCT/US2006/036422
nonaqueous carriers, diluents, solvents or vehicles

iimsbmeecasasein, ordehtmprolongtheosfiedt of aisiuanié igpiempdesirable to

ol yet hyl en | ycol I I [ : :
stow e p¥SrPHoR P irth 8 roaf sl g P S faiiyiarPlectipn., This
may b leic¥6mpiisNecbd tHeniigs bhAlliquier gapensiestaficsystaltine as aendrphous

oleate, or suitable m xtures thereof.

i t abl
material witpogr watariseludifoding rgie AbIPIEPHN ﬁ?‘tﬂ%@f&ge‘fb% depends
upon (BP0 i, T R bl 8 o
crystal!%ﬁé €orpi. Altsn_wlti_sielgndelaqedldmjsotmienu_sfa pué:jr_eﬂterhﬂycadmilﬁstered
ese Co s|tions._may .al so cont al.n vanfs su S
drug felF EAGRMR ehag BldissoRg RsFRE AIRe fis drihin 2 Pl vRcte
%ﬁsioggﬁin%&ﬂﬁdﬁt&&ea@&ﬂb%on%mgt iy @ntaiRgsuspending

actron m croorgani snms nmay be ensured by various
agentsyrioi exarnplei athoxylatechisosteayyll aleefiis,snolydxyethuens serbitol and

. b . chl t I h l, ' '
sortd SRR S 8BNS B3R lpeBr Sy A PRER e, A, agar.
agar, I@Qgﬁé‘&aﬁth,féﬁd SsaiRlsahefatgar s, sodi um chloride and the
[1ke. Prol onged absorption of the injectable

dheesitess @nddar mose eifeaijvadishiaiignt thecompeiinds,of the ipwention

can v BRI B GRG0 B LB 4 Bomer

matricBETHPESNY, @RA 4Rk rodpheseste Thay amy bensteritized,tfor prampley by
e effect of a dr

vt s St R S GRS o

the foIrﬁIoI UPRE g&ﬁH ?6rﬂB8§iIin§‘,-wﬂ_iEh $nay'BY dRRofeeaiRtefB&FhtY or
the use of a lirqurd suspension of crystalline or

some atherEtenils injoetable alediir impuestiatelyt kaforsolisthi 1 ity. The

B S R b RSt s o
the drggl@rg )t/;eﬁébégtédab?é pBlyAikshs GUKR aal pdinactdy-polydlycelidet 'ge@bming

sorption of a parenterally admnistere
upon theurgtib@f drig tapelymsirianddbematuesd dhé pagicsiarapyagrt eryployed,

he drug {n an_oijl ' ' [ KL LN
the rafe,Sf FUGEITR5E BB ALk E RS TRER S S i Egbbe
polyme§ Hctudd poly@rintetrs pAM@ sulyédretydrises). eRepot injevtdtsé s,

onoxyet%@Yene sorbitol and 1o sorbitan esters,
formutgtions@lsasakg prieparedpy enyapping e dRdeMIRCIAMRDHRA de,

. ~Rent ani - - ; t d mxtures
microB e fpichee; ociiPbplg ARTRAY heuBny T Ve
dTRé injbcabRformbationswanritsstefilizdte fomaxemplenby diliratioa through
I ncorporated intg sl owrel ease of .targeted-deliver .
2 baclsyiAeHa AL HIGIOT GRBTOrARG FieBlizing pEabidne iih bf sterile
id FRp8S; ich jibpradd irf SforX aBRor difer
solid @P??@?ﬁ% iﬁ@hCht roegﬁysgl%@,aeggqlgéret ail ning filter or
sterildinjéctablepoeditimjusbpriat teride. zi ng agents in
Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formulated according to the known art using suitable dispersing
or wetting agents and suspending agents. The sterile injectable preparation may

also be a sterile injectable solution, suspension or emulsion in a nontoxic,
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the formof sterile solid conpositions, which may be
dissolved in sterile water or sone other sterile

WO pgogossald e medi um i nredi at el y bef ore use. | nj BCT/abi066/036422
depot forns are nade b){ form ng m croencapsul at ed

parentgally aeseptable diluertarga \fﬁfﬁiséle'é%ﬁaﬁﬁ@%o'bm Yrvebutanadiel-
Amond 8L Agh G RRILY BSOSy pREREI Sampid et e,

Ringelrsasmlgtiuh anS’plE’:. lymgrisoému'b <s|y>el'cum ?:hhirﬁatwtl)l_nﬁo(;d r Iugaddtﬁeﬂlimrasséerile,
, can be controll ed. anpl es of other bi odeqgradahl e .
fixed o‘ygﬁyﬁéngvgﬂ nally W%Y%E 2§ @egql\éqrg)oraﬁqapen&%g mec?lum. For this

purpowbbf%%!m%ﬂﬁ*&eéﬂ carPBB@mpI8)&¢ il ding EpRtRBti@hidHes ol SO

are prepared by entrapping the drug in |iposonmes or i

diglyceridesoelmadditers, faity spidasech@spaeictacid are usesbinthei preparation of

iniect ? The injectable formul ations can be sterilized, for

Injec le, by filtration through a bacterial-retaining
fSdlicedosHgeliormeder Gal atimitisBatesn inchidedcaggardss tabletshpills,
formof sterile solid conpositions which can be

powderssard geanues.dlspshsealid; dpsagerformas veepr Biore caRpounds of the

inventﬁ)tnelrsirbﬁgp r%iﬁ*?éﬂgbﬁtan\épﬂféﬁéﬂ'na%hﬁéalﬁfoa&%ﬁable carrier such as
nj ectapl e preparations, for exanple, 'sterfle
sodiurhryjiteateadr dicalgiueopkosphate eadiona@) dillei3loraxderders cush resystarches,

be f | at ed dj tp the.kno I [
lactosg, $BRE GHEPR ST o ANLERISHIC 66 PEPEETS bR ng
carbo%gﬁgﬂ@{cem]ﬁ)s%f Sigirfed, YeptirR PloR viyBPAFSHdirRiheTBYcradkes nd

erile i njectable séﬁutlon, suspensi on or
acaciag ) Insinugctantsssuebraisaylyegrol; 513 diadntegoatings®|eEnds such as agar-agar,

. PCT/ US2006/ 036422 arent eral l,y. ac t bl t
calciugparBRAatERale of PG Pich i RA g Gotisi Slicek, ah
sodiurharB6s &Rt apkslutieh rsthRfingagehtl (Mt S pavalfinTdyabsorption

enpl oyed are water, Ringer's solution, U S P. and
acceleratars such asdiuateraN: AMMRORIBMEQTBRACUNGS; gd wetiirghagents such as

il ' i j d .
oo B B R e DB SR LYoot
clay; @i dutbriceeds euth agmalbecaicinhostedratecinadhegiuaystebedtecsolid
nmono- or

di gl ycerides. |In addition, fatty acids such
polyetiyieneeglycals; spdivg laurhsuliatenanc mixres et Th 4o 265 of
capoulgh 1A €54 oS b AB5RB%0I 7By b5 irfbse yfora agents

- pSulite compasitiogs axfial similatt typsunay alsoi e emphayedfas fiflers ongoft
or re conpounds of the |o invention is mxed wth
and hjo-flad aSGHB PRenleS it Relsbe Ty Sderai Hel 86 st fgjecular
WeighS?BW&W'éﬁgg%b@-”at e or dical ci um phosphate and/ or

I'l'ers Or extenders such as starches, |actose,
stlibe solid dgisage fermaeiriablets, dragees siapsylescpitisi @nd ghanules can

bi nders.. .such.as _carboxy hyl cel |.ul al gi .
ve rSuSE Sy R A R B bRl oot
well kRbWRURBRE PREEMEEEUIcAS Fiteing art.dThey sidyt egticxallp@ontain
agents such as agar-agar, » .
opacifying agents and can also be of a composition that they release the active
ingredient(s) only, or preferentially, in a certain part of the intestinal tract in a delayed
manner. Examples of materials which can be useful for delaying release of the

active agent can include polymeric substances and waxes.
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15 cal ci um carbonate, potato or tapioca starch,
alginic acid, certain silicates, and sodium
w@aobossare; e) solution retardi ng agents such BST/US2006/036422
paraffin; f) absorption accelerators such as
mmnmmMr}s fmrecitalion aginal adisinisiyption are myefesrily suppegitories

e 5 ba LB g B BB oAby sy on
lrntatmg%%frhél%”éufcrﬁé@ Bo%a b@ﬂté‘n Pél@bﬁﬂéﬁé@l@@b%@ snpmm@rylmrax

tearate, solid hyl ene gl ycol s, sodium | aur %/
which arg $dtdea’t @ﬁbleﬁti@mp@@turﬁé}%aﬂwdl % hosly tegperature and therefore

melt m%ﬁﬁ,d' @éﬁ Btggéﬁ f]% ed?'{dl rje“lsea§te|htﬁ8de(f:bg|§%;%8| .dﬁrﬁ‘?agf a|aS°

$iiduid @bsb?é gormmay fcﬁ|0$all dumiaigtiatipadneladé iphaemaceuticady t

and hard-filled gelatin capsul es using |actose or
accepiatifapMAkSIRS | MEEOHNYKIORS| saufiens, %P@ﬁ%‘oﬁa PEYRY PE?T@“X" S

In adngOYICtBltﬁe atfivd %ﬁn@%hgf Otﬂé"ﬁgﬁ éf eofforrtn@l?hﬁy éentam inert

capsul e u es can
duluenﬂsrmmmlwméd mhemgmcmm sfheb*wnplaac Wwader @mtber golvents,

sotuiffih PRERs A LB HR AL ASE Ao Bgbligb  Graoy etnv
carbor%?tetéﬂh | a@@c@t‘é fdénagl ASSHY S| BanzadtePpkspyldneglycol, 1,3-

onposi t| on that t rel ease the active
butyiene@iml ehtf(eél)ylf@rﬁmmlfdﬁ qiisdinepaticular. qpﬁqnseadc@rpuadnut corn,

part of .the int n
germ, Bt stdt BrieRd Qlsnd el fefaf BN Ffbyi SRR -
polyethﬂbﬂé@ydﬁls bhe faldghtidestye of soesitan)ahd dﬁlxtmés thesrieof.
subst ances and waxes. -54 WO 2007/ 0380

PRSI AR Nse! dHis, th@@f@i@@mm@r\s&an & dnclde agiyvagts such
o e 0 70 L BRI S SASentl  anc

perfumingragants.abl e non- irritating carriers such as cocoa
butter ol yet hyl.ene or, a su Jtor
i sage Emsior Pnicdl o bRt aiharaiiethD S difeound of ths
lnventﬁﬁp%cﬁﬁ!@@ﬁﬁﬁé‘ﬁt‘% 6@?@% h&égfn%r RtionBEYélsi ﬁoﬂ'vb&s[j 86lLUBhSEY

Vity and el ease t e actlve conpoun
spray$,| mhalénttoetagatches mA desnred mmmnd@féhaamvemlomn& ledinixed under
r ceutlcall acce

storef R aTR 1B AP NCB RGBT SCoeRAnE BATIer apF Ay nssied

preseﬁ}dtl%é or bu’ﬁf@r@%I hmidyte ié@}uir’éd @éhthalrmerf@mmdﬂon tde drops, eye
iquid dosage forns may contain inert dil uent

omtmenhfmpﬂwecs;edd splutines are alsgaenimplaéed as é’@ﬁ]geW'tWHttE? scope of
thi f)t her solvents, 1o solubilizing agents and
IS 'né(ﬁﬂ Mfiers such as et hyl al cohol, isopropyl alcohol,

eThé lointaRerieNRistes, Qiéeﬂns andtws?mdymmwamalmadmnon to an active
benzyl benzoate, propyl ene

e eSS oGBS i, R B, e
tragacg%ﬁag@e?@??s% Qéﬁ\fﬁ?i%é’gqol)%?cgl??gﬁ%\géﬁfls Ocl.lﬁdb‘ﬁescﬁéﬁt%hite@hqlllmc

urturyl al coh
acid, tzi¢ At Bieoddg) grobduresdhéraof. y acid esters of
S(I%E)\k/)vldte?sn ang ns%r::raryllsx(t:aur':r c(:eosnttafﬁe oo addltlon to the compounds of this
invention, lactose, talc, silicic acid, aluminum hydroxide, calcium silicates and
polyamide powder, or mixtures of these substances. Sprays can additionally contain

customary propellants such as chlorofluorohydrocarbons.
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15 Besides inert diluents, the oral conpositions can
al so include adjuvants such as wetting agents,
wepuw®sgoyd ng and suspendi ng agents, sweeteni NgPCT/US2006/036422

(PR of Pl el 8¢ AFTORCES 1 KEBHAl of

llposor‘;n@sS A r@‘kﬁBWnQH th® V\%‘rlu ﬂﬁoéﬁrﬁéﬁfg §en@r@ﬂ§' BRrived SRS

| ot ons, ge S, ers ut | ons, spr ays,
phosphtnlimd%mt ether llpmit sitsdangesd émqseme@cﬂrpdonde@bytmeno or multi-

lameloy HERed i R PRAIE BualiE cisrBid ek ARUapYS iy by non-
toxic, ;ﬁﬁ)@(ﬂé? ishlly ascaptablef drer ﬁreﬁbdﬁﬁyblbmpicﬁﬁél;bétﬂd .of forming
m c fornul ati on, ear drops, eye ointnents,

“POSO@GM@@)éb%HéerITm pRseat erapeytiensindipesamaiioss mamgntam in
addr’rro\f’fI {J}hg cbﬂ‘fpo?ﬁﬁgeofglfr% wfﬁ:nﬁoh né‘rgﬂﬁ&é)r% p?ease E%N%sma ap]ke.

eans an contain t On

The preﬁerredalrprdsrmpathwnammlrarﬁj symleeﬂd rﬁimsp@nhp’ﬂlls s
st arch,

Y
phospFadiainRs HedithiBebgscd erraratdlvee ogmhget nyl one
%é!tﬁeh§ to frd ﬁé&%?ne@ﬁfg H{th?ﬁr the! %r{ Chee, ﬁ‘)?'e‘;(an{&ﬁé Prescott,

zinc oxid or mxtures thereo Powder s an
Ed., M@ﬁlcagssm@&ﬂ B@mg‘:yl, Wolimead¥i Acatiemic Presscblepoviads NofY., (1976),
33 egh%(in 30 invention, lactose, talc, silicic acid,
P P num hydroxi de, calciumsilicates and pol yam de

e, fofrhs forbpIcas a@mitiSesforsohs b@ﬁr‘b@ﬁnd %rltmx&imr@mon
additionally contain customary propellants such

include pPwiders, seF sy eIt AR infsdanip I@\@?&@@e@nmpound s mixed
ondr SEHURAIRAAZEAR S oG ¢SRS P e
presewatl\td'se baffers o propelimstsawhioherzay e requinl V(B[dtrfallmm formulations,
i ds or other |ipid substances. posones are
eye O'F@wrﬁ wﬁ%ﬁ@ndcﬁo IWiiprs are coptemplatey arseheérag Within e scope of
I
this rn\?ér%tﬁ)hat%c;(q%ﬁfs I%sr o?ﬁ]g%%@ﬁﬁs baﬁrgwg%w YfthefVention

also areetaideimipiatbte |i pid capable of forming i posorres may
used. Th sent cp osrtlons in,_ |liposo
e Gifooyis B BRiRuee b SRSH e B arpharmaceatcally
accepta‘b‘r’@géltso'éstérea@r éﬂn?c%ssder%a?rﬁfrﬁfiﬁdréﬁﬁrc g éhﬁ adidE- The

he preferred [ipids are the natural and synthetic

term” thlpalusamtawa@@ﬁamte@r arbaimidas”( ag usethheein, refer to

carto 5 SHBAD R e, BB 53 it o

compduireiscsttidrmulaql), whikh Beslswithin @ hccﬁb@bpﬁuno\/ﬁiédiml iﬂd\ément
Acadeni ¢ Press, New Yor k, N. 1976?}p 33 e
WEr

suitableder gge ibeertachwith i Hasuasf hurgam%en@ @nlmqawuh@ut
unduebxiclty SrrtRGN tHIRRyic response, and the like, are commensurate with a

reasonable benefit/risk ratio, and are effective for their intended use.

The term "pharmaceutically acceptable salt" refers to those salts which are,
within the scope of sound medical judgment, suitable for use in contact with the
tissues of humans and lower animals without undue toxicity, irritation, allergic
response, and the like, and are commensurate with a reasonable benefit/risk ratio.

Pharmaceutically acceptable salts are well-known in the art. The salts can be
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i ncl ude powders, sprays, ointnents and inhalants. The
active conpound is mxed 15 under sterile conditions

wowdoh/oasophar maceutically acceptable carrier aan?"HH$2006/036422
needed preservatives, buffers or propellants, whic

preparaxhin dite diring hhedlned)ﬂoﬂﬂii(m and puiifigaiionsiidhe C@V‘@OU“dS Of the
oi nt ment s

d
vty Rt B4 8 e Ay R SR B e
Réﬁ#&s@n%{%%d hAdi%oA QRS iisd]ide, LuTRE! ndshmfteﬂ e acetate

i nvention also are contenpl at ed. 20 The conpo i,n%l
adipate; ldginaiecnitiatm asaariste, basgonte, brazerssulfonate, Dlsulfats, butyra’fe

B

heptano@f@h@ﬁémétecﬁllrﬂaafam;Mwl?ncmlhyslrotﬂegmdeallwuidomdlde 2-

as ysed herejn, refer to carbox
hydrOXWﬁBSldEQr@t%\&!ﬁ?WthbI'@%tatezW%’?%’ier Grihana fpgaihaicotinate,
2- naphmglgﬁés@lfona Soufr?]agéjﬁ%éjﬁ F@Eﬁﬁe{té ) pdBuFHeaRe, W thin

e scope o udgnent, 25 suitable for
phenylppionate opitiate, p/wallatet Imoplpsatﬂaesuocﬁmamamdhlp@mmate

orosoi2k Bt B S S pehld AT Ly B

salts of %&%ﬁ%&d&%ﬁﬁéhﬁ@rﬁbnr@bltﬁe tmateaé@d ﬁﬁ/ﬁ Rehiorrief silts.
heir i'ntended use. The term "pharnmaceutically

mm@bascmmgen-@wawm gfqURSCabe gua}ﬂrelﬁear\f@th such

et By o S, et L ATEAES) BT potch g

bromlde@Wd iodides] gialdyt bolfdtes sdok ais@(methw dle’myl tchtbutykand dlamyl
allergic response, and the |i (f m"[rs?u
sulfategi long£hpimbalisies BIoherredeeyls 'ﬁgwhrfavr'%y' and stearyl chlori

e
others PUVT41e520 0B/s0RMI22r dispepsibledproducts tae (tharebg obtained.nal

EXPBIPOAT s AetEaf peggmilyed Fo T P g Eraskugbafy
acceptfaﬁﬂé:éél gld\fﬁtfo'ﬁ sal qh&lﬁ@b%u@h gﬁd}gﬁn@%\dﬁis 56 ByesoRhicid atd,

Ition salts include, but are not limted to
hydrotaomnaaeid selphpeae acidang phospharictacid and syphorganic acids as

epzenesul f onat e ate, butyrate, 5
oxalic é‘ﬁ'ﬁipmﬂt]%fpé‘c'cggl‘fﬁﬁ'& G od & ncd%%fﬁmonat e,
H5C 80065 BBRS Ban beprephfct @, sﬂh&ﬂtrm@dabémah @om‘tmta]d
fumarate, hydrochl oride, hydrobrom de, dI‘QI odi de,

purificatjent okgempewrds elihia Bventien hy seratiap a P%&?Pévec awﬁrf@@it%mng
monetyg\gl&{jn %tnsgﬁtlébgenggéegsuéﬂ Q?ttﬁé‘f\g&oxm% E?»;U?fn%?é gPBh%%\M&PaQé Bfa

peciina pers
pharmiléenticaiyericepible nitalrattion griwit arhenorm op anrmganlc primary,
succi nat e, tartraigﬁl thloct%/ qate E?nh gsh @d but t
secongapt aigrtiary BMiRe-HSRAeaceulcHl M@ﬁ@%ﬁa#) InFtyde, but are no
limited {3 %gﬁ&%ﬁﬁﬁse {) § EfiiGHetafdbt §l§9lhné Q§rtﬁ %ﬁiﬁlérﬂﬁ:hoés fithRim,

I hven are the tartrate and hydrochl ori de sal

sodiurf| potassioen, mmlwnnmagm@emmcanchalunnwrgraalpsamtheahke and
guaterni zed with, H

nontoxic quaternary ammonla an amine cations including ammonium,

tetramethylammonium, tetraethylammonium, methylamine, dimethylamine,

trimethylamine, triethylamine, diethylamine, ethylamine and the such as. Other
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agents as |ower al kyl halides such as nethyl, ethyl,
propyl, and butyl chlorides, brom des and iodides;

walc@bkydo7sul f ates such as di nethyl, diethyl, dPOLUF1006/036422
and dianyl 15 sulfates; |long chain halides such as

represdiftative otgamly hmings ussfyl foathe formation of heee adeion salts include
brom des and i odj de

5 | al ky| ' [
cthylengaipTiRenelanO o dledranrem i Eri e odete ™
gh%z 1S “&#&Eg{acﬁgitiéﬂwéddép@amé edisit sisised heriryefers to esters

al ned. es ‘of acids which can be empl oye
of compoundpbathesioeentiaravhighdyceplya®ineviye iqglddaglppggho%eaﬁ\ai Break
i n¢) ude, such i nprgani [ Y, ' ' )
con Sk RGBS BOALH P8 sRFoUARARLRr o S thredd
Exampieofpitirnedgaicallpadotptatsie, nuatoxic asieds ofrtiledingentigrdinclude

succl n d d tri id Basj it I
Cto-GealkidcbsiepaindGottor ricvbloating Rgtermeanthonan G elsre B stars
b . L . ding t
are préteizett) EtSbytho SBHREHALS oPforkid () Mufyoe prerBted according to
converitrizibhathbas eFstekaraple, kachgdters intiy, be appendedogfo hydroxy

e SR S B D TRER a1 A0 i n
an alk@%%@%?(g[iﬁ’ 2l duRhtdsPadetRMEdE. orRiie Asieeid aebhycarboxylic acid

e salts 1nclude, but are not, limted to,
such asdbérmmic heideth e caskaficompaungdsgionigiriag; Grsbexgflicracid groups,

metals such as lithiu ' ' - .
the phaRpABSH I agaebietiH ATk SR PR AR atfpo il fhottining the
carbo BB Grollats) RACHORBITHY eorapduadnnite el suth as triethylamine

I'ncl udi hg ammoni um 30 tetranmethyl a ni. um -
and an atkyhbalige, ik fifliae, fasexamale W mERIRgCEnpaRzy iodide,

tri met hyl amine, j ' ' i ith an
eyclorTRSTHIR TR 4 HE4/ R B By SeaboH s compound it
acid sBEA/AYFRAPEEHISHS2EId anejpare akiylcatbayliomgishsucheas aestic acid, or

useful for the formation P,f ase addi.t,ion salts
with apsanien 26YIRGIREUS S SUCH CSERTFORTTE. |

d‘gﬁ%?&ﬂ?é&{ﬂrﬁﬁcraeti&ﬂy a%egtab?@ dnideerazised.hefdin, tefers to non-

! haceutl cally accepta

l'e ester”, as used herein,
toxic sefdussofithe dmtemtion defrived fponatimoniat pEmiary Entedrs alkyl@mnines

hydrol yze in_viyVv nd.incl t e .t ; i
and sPRARAATY Grior FeCINGATIANY FoTeCRoR o recpata ripas hifhmine
may $50 BeSAlkihe FAIRT 604 5- Br6MéMBeRId RbRFcBYCRsIEomtalNing one nitrogen

acceptabl e, non-toxic esters of the inventiqn incl Ld.;det
atom.CBEMIAEs alekiyed Eonmeeammania (G+ixCaalley erigwnk gMides apd Cito-Cz

) lth h Cl-to0-C4 taer.
S SLSAA s o B ESAPELA gkt
may lgés PE54rBE dcBordiRieesivemtbnalhbtinels. Rivarmeseptiesllysarseptable

ers may be appended onto h}/drox 1o grou S ine

amidesacs prapased 108 CORPOURES CORIAINIRG PEMIEY F]Ee%%)lfr%¥9m'n

! Qv Pt G biin@sLpswRR ansalkyl
arour 8¢ Festyioh £ 14§ o Ppuld skt an ey phfnd Bt oAl o
anhy8H48, &5 Heyaride, acyihalitle, orerythslidefn unpasmekcompounds
conta%r?irr]mzﬁzlaw)ggylig%rc?doér%lulpg, t%%l &ﬁgn%%%lsjtically acceptable esters are
prepared from compounds containing the carboxylic acid groups by reaction of the
compound with base such as triethylamine, a dehydrating agent such as

dicyclohexyl carbodiimide or carbonyl diimidazole, and an alkyl amine, dialkylamine,
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the pharmaceutically acceptable esters are prepared
from conpounds containing the carboxylic acid groups
whyooreasord on of the conpound with base such asPCT/US2006/036422

triethylam ne 15 and an a] kyl , hal | de, _al k trifjilate
for exaimpte wﬁérme@ylﬂmlnen@eﬁwaremed BIPSHIEing | Th%ﬂ%@@ may bb Prépared

by reac“f’ éﬁlcq?r’gli%%éknp[og@d%th N géldaé@ﬁ é@é!uIﬂ?nooécﬁﬁ%h@darpéﬂkylcarboxylic

compoun acid suc
acid subh Hsasdutierddid asyiwitraacld amdadrksitybaarboxylic acidisuch g benagic acid

o G 0 S Y BRI A1 cn
contalntaé? Esmp%kﬂlngecg ?ﬁ}venﬁén I RN phanface tiealPaccefable

OoXI'c 'am he 1 nvention deri ved from amioni a,
prodrugr i mary COO-C6 al kyl ami nes and secondary Cl-to-C6

R R e P S R
repres Bfiﬁ@é?é/ ?Pd‘drﬁ@@bﬁﬂi@ (}E%ﬁxd@ dfrtheGRveritiopnvhiéiiadeawithin the

erived from anmoni a, al kyl primary am des and
scope GBUIR! Meidigat judgeerinaldiaplefardise lar@%@@f‘/@m’@é tisapeel ek

hu mangfcaag{]@wcﬁg %ﬁHggwg{ﬁL& ghg{ﬂa Zi‘o{ %‘%Yd lt%ﬁ*}, k%ﬁie %ﬂse and

the likeAGofithehb@rata witd esreasenatsle r%heﬂt/ﬁsk) ratiog lmpd lﬁﬁﬁmgve for their
COI’]t ai nin prl mary, or SGCOI’] S

intendedtise: BHOGHIGs geit o inyefien FaM DS sREHESIIIEH WO 3
|

parent‘@ hﬁa&{%qﬁéﬂ‘f}% u@{@‘/ﬁkﬁe & Sp?é}'l# ﬁg?&%g&{%@@ bigsy! aAlhﬂlbl;]di@h

dlscussahbspydwldedtm @. "iguepbsand We Sieika; ﬁowug% asINpvel Dehvery

Systergotal hPha R SaPHEpRIES SENEsor BLERGARER: REhe oo
Blorevgrfolgc@éﬁ}%\’@% MJd’DQﬁﬁﬁ‘ AH@F caf PHdrﬁfa‘&)éhﬁé@l M&sosiation and

rati ng agent” suc di cycl ohexyl carbodiim de
Pergamond%nelserQSZl) ha’feiyzloct?fpoéﬁtad&y refergnceni ne,

dllgpe |g§gﬁ%ﬁ'né cwqe%s%vt\?ﬁ ﬁﬂgﬁggg&gﬁlly %.V&%%%Qﬁéé gither

chemléélﬂﬁé)}rﬁhé‘ﬁzed' Bﬁfbrﬁie%i%ymwl\hﬁbi@lt@mefwmatlbyi to eantpoondsfof
onpound with an acid such as sulfuric acid and an
formulal(k)yl carboxylic acid such as acetic acid, or with
acid and an aryl carboxylic acid such as benzoic acid
under dehydrating conditions as with nol ecul ar sieves
Methodd @ dhe TiergioAposi tion can 5 contain a conpound of the

invention in the formgof a harnacetlcallgﬁi?e k% d
prhsipegPovRds eaf sompestisReclithe JIMEUIGR ALy LiapIHL for treating an
preveﬂi@&éﬁ@amgjﬁseége%di |sor@§r§ﬁﬂ%rﬂ§h§'a'ﬁd arfirfBIse 48 important

e prodrugs of e compounds of the invention which
conseguencevof tienabiliy ofsice pempbusdsinfithesiniveation trmediiate the effects

oG SreBlsL 3, BPAObolhbd ehAEfe Rprin can
affect ghm?d&%l pr@&és%%g'lﬁ huREPRER adifthls.t [iethid Wway, the compounds

rate wth a reasonable benefit/risk ratio, and
and cerfnbesttions descrilbéinrthe invention are useful for treating and preventing

diseases and disorders modulated by histamine-3 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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i ntended use. Prodrugs of the invention nay be rapidly
transformed in vivo to a parent conpound of fornula

W@ kjo7/08ser4 exanpl e, by hydrolysis in blood. A thr/Usg)h6/036422
di scussion is provided in T. Hi guchi_and

composttion of thgsinsentiay ithee plopergy "15?081;%@@!%‘ with ai‘@h'@fr aph\ée agent

osium Series, and in Edward B. Roche, ed.
as paﬁﬁf@rt&@%nﬁ%e%% ers in Drug Design, American

PhacBRfpRuhHS aF thsBvehtsn,anclading lR&ngﬂhmﬂeBrteilsoqagmﬁed in

her eby 'i ncorporated by reference._The invent
the exammlegnmw@g aﬁrﬁflﬁ&é@)ﬁﬂh% Bistgmigier 3 JeCRREHS o@ﬂd}l@‘eé?fpﬁ% the

compoﬁp«iﬂafa el i¥veSt [H ZbeeduégfulffBF é@?@&trﬁéht\én‘doprever?tlon of

$'8Y o compound formil a E)
diseasé&bhosisditibng Hiech asrattenhmn-iﬂbﬁcmbmm'anwty@aorder ADHD),

s Bl vl SR BB KR o iy o2

schzo{;\’ﬁ’éﬂ[é@ C?pﬁltl@@ 'dé?ib%s ofScribpHTeRial 8ognitivé deficiteane dgsfunétion
e conpounds of the invention to
in psydhmiiut alisserddsm Afzmamsr @ﬂlsaaseamlmogmﬂé@ éppairgen, epilepsy,

seizu reaﬁ, @Q%‘Eg"i) valﬁg:%@éj fgﬁéti@wegicknﬂe %?}lﬂi@ﬁ’e}%& '\/g:‘{]hlé‘@% disease,

vestlbdlé‘r (‘]lQbﬂéﬁ@Werﬁé‘tﬁ SHUERY Udidbete@nﬂ/pedhﬁmbetew lss/ndecsme iXpérsulin
he i nvention are useful for

reSIstapr:ewndrqmge raetebglie sYRHOME. %‘fué;*ésﬁ%ﬁ L!'F%{r%atbif pain,
oo 05 S ERep YA e SRS,

rs can
abuse inbeat=fiérations eipedan disbrdendbkprassion, obmsmestcﬁhﬁ)lﬁéwe dlSOFder

Tourclig Spheny Fsaba Bcisaiseodny ansusary Byt BReHAtes
melanbf@ EHU% c%’uc 8{/élﬂ/%yn@lr&ﬂ§ cI‘he' abi ?W'hﬂﬂémﬂ’fé Wréd%ptor

anot rve a art of her apeuti c
modulateys,nend cd'ﬁmquenﬁ;oﬂn&jsompouh@s DﬁWl@riﬂV@’ﬂi'Oﬂ e PLRMER o treat

such dggérgggsgl]st Orlr&c%%tlfﬁq?é%y%%c' iésﬁﬁ)&@ mnttll?g rece%féference

ors an

StFnﬁffyeof th8 @ompoRIfiEs whtise iivehtien,iinsladingp butragt Iiveited to,
usefu or the treatment and Sreventl on of .djsease
those epeclﬁedim therexasoieles ot treatattenganyiefickt hy Pﬁ%@)’@égﬁsﬂcf%?

(o) S P16 R B e ..
ChenﬁQbOSomr(ﬂlﬁﬂ FOQURI R, éEaIdéthnuaacabdiglsalﬁPmpprtresmfd&BT -239: 1.

Neurq%%gglbwéal %;%alig@qte;gg’e?% g%/i fggg%cé bﬁ@qhbpq‘aggﬁfqgc@én Cognition and
Schlzgﬂﬁ%hw Pofit 'R Yele esﬁisfé(jﬁ% HaRe8ESIOP Arr%gbrﬁskts Journal

no I on SiI CcKness 1 ZZ1 NEeSS, niere

of Phatnfesegy aMtEkpbminantal Theratrusics (2005 3, 3565196, "Effects of
srane S ol shin P35 AT e Bestion
avoidhahGe HU0BAs8 GNP Htand8Usly hypertensive rat pup.” Fox, G. B., et al.
Behavioural Brain Research (2002), 131(1,2), 151-161; Yates, et al. JPET (1999)
289, 1151-1159 "ldentification and Pharmacological Characterization of a Series of
New 1H-4-Substituted-Imidazoyl Histamine Hz Receptor Ligands™; Ligneau, et al.
Journal of Pharmacology and Experimental Therapeutics (1998), 287, 658-666;
Tozer, M. Expert Opinion Therapeutic Patents (2000) 10, p. 1045; M. T. Halpern,
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neur opat hy, sleep disorders, narcol epsy, pathol ogi cal
sl eepi ness, jet lag, drug abuse, nood alteration,
wh2aloaso74di sorder, depression, obsessive COI’TpuPGT/U82006/036422

di sorder, 15 Tourette S sy ndroms Par ki nsgn' s d fc,
"GT-2331 Y Csgnt Ogpinjor Inyp@na’aj;gn@ﬁ%lﬁﬁeral ,&{gr\éwéﬁ]%ys mj nvestl gational

orugs BRREFYbbdida P i I B o

(1984)%Duinaey an&anﬁzavekl ExppBexiaRexy 67:6¢89 (waam THdfordetral., J.
I's denpbnstrated 53{%3 exa

PharmacgleFemcEher. Bie: 6943‘?'%55 ﬁéggﬁﬁﬁ&éLdgoﬁgN?WgschbS"
22:22 g@g%}’fénﬁgso %?EPdBQHaV st REs! MBHIRA 161 2@D) BpsR, S. A,

€ exanples, to treat attentlon deficit
et al. "M@&modefmtthypérmﬂwdg Mlsqré@fﬂlp)athcmhys@m)cam(& design of new

treatm@a)%ttge%ﬁ%lrﬁegégg in g@@%ﬁtag@h 53%’ @@), 37 qt1 ?d ‘Schweitzer, J.

B., ancl\E - qi"eRligPUAREF investigdtionHdr aﬁéntldri defICIt hyperactivity
urophysiol ogi cal Characteri zati on_and Broad

disordén @urfant Qginighfin fueptiatiGBrigs @028, Pst#Zophr eni a

%‘]‘Pfé’&ﬁ F e ?ﬁgﬁ&%{gyﬁp%ﬁ rﬁ@n@ﬁ]éﬁ’d ﬁigctgﬁtrﬂft limited to,

those @&ﬁéd"ﬁﬁhé"exiﬁﬁil@@@@&ﬂﬁ déﬁ%ﬁ}a §d1$dlsbé§eﬂ9mh deficits of

fects of histam ne H3 re Lor I| o%[%‘é%l and
memogy mdabaanangnnaa h%i‘%ﬁ?@ﬁtr%\t@a AERERNS

nommi@%ﬁ&%&% rgcap %q?éﬁﬁ?‘gé’tﬁ%%hﬁ YRETA-81302® II.3h v?}éooei;aworal

avi oural Brain Research
and nel.ﬁdﬁﬂys?dlogltéﬂelﬂeﬁécteMaahsn ' df0xqlG. BL.petral( J99gal opglarmacology

and oxpeamatarnoReolcor 200 3enS S BETEE ¥ldeRtifcation of novel
Ha recgbfbrméﬁ)t éﬁt'&\gSﬁils{ \Wltﬁ%giﬁitlo'ﬁ' éﬂﬁﬁcﬂ@ é‘I‘%BBﬂlé%ﬂh%ts " Fox, G.

neau Jour nal har macol ogy a and
B.; lanEanamoreREadaarEhe(Ba@@)Jtﬁ%@upmgg}g)%12%32 Bowmaeds; P-, et al

"Hlstaqﬁ'fg Bs ap n ﬁrtu?og' pl @grcﬁs r@%%%ﬁ%%bﬁ%@éﬁﬁ%%@w

consoPﬁ{dm@v@%?&nne% iR83ded Bytizeplipifbioniseopolamine in a one-
Central and Peripheral Nervous astemlnvestl ?g}‘ %1&{
trial inbibitgey @m@@)celtasgagaycgbaemou ByalnResearel) 104 (2004) 211-

210; @%@2@2 I"@@" %&gpﬁégg 55 Gq)fcé ﬁéémg%ﬁgegﬂé@zg}s? 508-513;

Prast, &t a@'BranﬂReseEﬁt@h@Q%) 7@4@161531138 .Ch&i st 30 BraduReseash;(1999)
"Tedford et al., Soc. Neurosci.

839, 156d1 %&Eff@@tsagf histagyipg on I§18@1RAgucqu'@5rrié% (%lf&s Y dial
maze &?ég’gr han %ts"SPaésanl et ala" Cenﬁ‘a} ﬁi@%drﬁﬁeggié 's9étbm and

y di sorder! “pat hophysi ol ogy desi gn of
cogniti@w Némee:tmm:é ant B@mimladvmebaevewsr(Z%G) 24;@1 07-113.

%ﬁéﬂ @Eﬁﬁ}/ q:i(tﬁooz)ntgq%‘gl ng&é uw@v 1t légltixd et PHF hot ffAfed to,
those %%)E‘EHEH @ ﬂ'ﬂfé)kaﬁht)leg}’ﬂﬁfréétt édﬁlid{)hréhlé o stetitive e ficiatof

ion in investigative Drugs (2002) 3, p. 1207. 10
schlzd';fm'eallal, landy;ogmtlvedeﬁo@onaydbedennm@tra.t@d;hy. Fex, G. B., etal.

e SRS AL 55 ey bR BES) e and

BroacPPFédﬁhfc'él fficacy in Cognition and Schizophrenia of a Potent and Selective
Histamine Hi Receptor Antagonist”, Journal of Pharmacology and Experimental
Therapeutics (2005) 313, 176-190 and by " Enhancement of prepulse inhibition of
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menory and | earning, may be denonstrated by "Two novel
and sel ective nonim dazole H3 receptor antagonists

we2B04114 and A-317920: I1. In vivo behaV| or al PC”HHS|2006/036422
neur ophysi ol ogi cal characterization." Fox

startle ialmicgdy thel Hmwecgpmrmmqusmloméﬁ@bd&@n Hfoaq%an

oo AR 5 L 25 P PP, 988 o2, 007,

recepthdldftil@]?llﬁrw ﬂhm"peﬁfélﬂg&m:emgellqrmesﬂgfgmtm mgatsawEthout irduGing.
Iocomo@isggglz%ggﬁ];lgglfr@?grg%r E\Q,tet Sgy%og&gﬁggolpg?/ (Berlin,
GermaW)ﬁq 6?@' Ogé?aﬁzdmR%@r@&@@@t@%hger?rmeams H

ons i'on’and reverses amesi a | nduced by
Tlmmedhamanldr(BlePreﬂ Interpoliembhelozapiaeovith the hisiaaine Hs receptor in

ot e B Sl 2 38k 5 bR S I B, o

" O NBG®scicht8 B, Bidbéhavioral
al. "Ce M@?Ltémﬁggﬁgﬁtg?%ﬁ rrgln Researsglh (1996) 734

Reviewa1(@080% 24 0ptdv—ki3; MorrigetaiSe, #lea) e H¥iypicalNewrplentiss Enhance

186-.189 " "
Histamjpg, J{Itnoyef f"};é i %ﬁa F’ﬂ( %ﬁ%e peérvK(?r%ér%:;t!5 ch%ﬁ@l?ac{e Journal
of PhaffAg&siBhy afl Eadpenmefﬁemnrradrabmimmeggﬁes Sp’csgesrﬁgﬂ%%

cogni tron” sci ence_and Bi obehaw o] Revi
mmntw trmwnmwd%fethﬁunvw prping ne&iﬁ&ﬁg@“&ﬂ to,
those éd?%éﬁ%ﬂv ﬁ“\gﬂ'né %QFHJST@X%'tl%Qt dP&unBGn I pa e}cl gagltl@dlsom’éﬁe

'es,“to treat hreni a
Aizheirpegsidiseagedand mlldscorgjnltlvzaolmpemmherdnnay bamiﬁamwgﬁﬂatﬁzd/ by

Megurop;t%ﬁ'négam@?%gy Hiogeisy i Yehtantiosk) so), 821-a25;

5! BBt 349821,
Esbengr?%’def’l et g?r?é%ﬁ{ac%@é] i t?éﬂdvﬂﬂa?ﬂgp i a

Icacy in Cognition an chi zophreni a of
selectine Botqrateririingan bistamine Hﬂse@@ntnéamgaetsé pBigehemical

e SRsPRI bope) 4snels PR BRC R RIMLCIRE BB o

antagdtistRIGBHEE6pit BAIY gbtlalqneﬁfory aafive E]IQ(Zé@B@WBM as evaluated
PCT/ US20 /03642

startle in mce by the H3 re Z
by radiahmayzeninsiprague-dpawiey ra@"ﬁﬁhaénqﬂrawm Resegmﬁiﬁ 2004)
287—2%3Mf)zurl%%w§gti<vﬁ|qg§?§r ecepﬁ%‘h Bl 0. Bﬁgﬁéﬁf PhalrR264) (1089)

or bl'ockade I oper am

67, p. ¢BW¢E$’mléﬂaﬂnNenrdﬂi@w (t19oU) 82;@@&99@ Hbaas @tel or
sensitizati on. Komat e

BehavpByaindpear(1a2e) Q@;P 6ée44,| De W@Q@@?@&ZQH%%)AVCEGW@
oo, PR B Py (1000
102, pl BE2/518 mmm airid Sacémt dpn. idn Phasmabela( 19918 5 6,ims 437-482;

SciLel, Schoahas i, T b B A58 o

n | HPVadBe et & d
and KGERPIASTRaVGHETRE) B vene, (RoBpber acrhiagdput alTrends in

Neurobleiu 9%t i4c . Emﬁance lo Histam ne Turnover in Brain

Vi'r?e gblh ydcgfqt co pto%rr?dgeo%‘thgﬁl%%%, iﬁl;l%h%q But 1oUifRdd to,
those specified in the examples, to treat epilepsy, and seizures, may be
demonstrated by Harada, C., et al. "Inhibitory effect of iodophenpropit, a selective
histamine H3 antagonist, on amygdaloid kindled seizures” Brain Research Bulletin
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of Pharmacol ogy and Experinmental Therapeutics (1999)
288, pages 590-596. The ability of the conpounds of

wo b@7iosspent i on, including, but not |imted to,PCT/O8RE6/036422
specified in the exanpl es, to treat dysfunction

(2004) B3 s ABL146; a8 well @srhy, Yolmyama.ftals Eémreéfsf@m“@ﬁel 11998)

234, p. 3095 34:5FpiioRRIA G5 ERTSerdn SR bf Ehdfindteicay M pe0. p.
23; Yok'_b&@%)a aRd 3Rk, CNS IDRagd e1506) B, p. 821aVohora, Life Sciences

har macol og i cal and behaV|oraI op s, .of
(2000) £63p.9220-304; O@@ri@tet etal. a9 ptjeurs %Eﬁﬁ?‘ﬁﬁ@t AnP3% Ghen, Z.,

et al. Egé%ﬁ%&ﬁig@f%?gﬁgﬁgtof cﬁﬁﬁﬂg\ﬁh%tanf’ Héf@]ﬁg%r%% n@@he brain"

British b@@ﬁr@ﬂbﬁEPbﬁnamlbgg(ﬁﬂOgt) 148&2@%&%!’& loaurs pRG. a:’olllnga and
mor eficits i e
. TimlIOEY, SRS A Y BB RIS o R e

l
hlstamﬁggfﬁ\é \Ra&ﬁl F(’r%%%s)s mziﬁ'ﬁglage?sedgﬁlg r'é’gg%?}mf&?l ggg ‘IEBHéII?_eurs and

TimmepmaR5PRe). RugiRes|( 51992.5)t393IP 12K bk yokpyama a(r@léﬂ)mgna

"Histargine At 3o t2agsss I GRton O D red il gf Bhtensly Chis Brugs.

5(5): 3ﬂt%f3 odyy addlﬁ8ﬁmsuka&ﬁ,HpYow@am$8K ®avderae K. dihuma and T.
harnacolo (1990) 25 102, Kanei

Watanalhel &15[5 Apew. qy demlapﬁﬂmtawrl@ n@P“'%‘Sdﬁ%f?aﬁ%%
selzurqi“%c}eé{t%gﬁ)s 8?19 *ctrP%}fg M@ga%ﬁ%g ‘F{hﬁlcéwgém Find. Exp.

rore oom an ufe Raven
Clin. Pﬁéﬁﬁécoll\lelW(G,‘(}*f?BJI{ 1995); Iawataret aha(ﬂ%nle of hatamlnerg;n deurons

in Neuroscji. (199 he ab I|t
in dev@@mﬁageeﬂemwesqmifeﬁm 5h micRe Male A B Refealdi 132
O those specified in the exan‘pl es to treat
(2004)e€3ll1e7§sy and sei zures, may be dermnstrat ed by
Hafmlahty@f thecoaipountis lof Hie mwsan’@qim daelugding, but not limited to,

those sREGALIS eXemRr o et dpiale UfEh S 3G RaY Bo

demor?:ﬂrlalt&ﬁ ?Qé\?lé?edepligo_Ml%§0@‘G PEEr&BRNTE/ Dé@éﬁﬂard—@@%) F.,

o as wel Yokoyama, et al Eur

Kreutr@nanEgan RMaodjey, 234, (@omﬁg@dlrggtanvaﬁ(waﬁﬁd I-@[regfaptor
ookt 3oL R4 oA 5L B B e gpoodt™

conge¥ﬁ&?fﬂm i Renirest (qgggé) 1% 2152(39)1-6@9 wlcm Rabbiecho Egam,
, Prog. Neurobi ol

: 2
Roberb\ét Cass, meﬁb@@g@ﬂ:&on@idg G4 gk RISHy B ering-

© a Rit6 h
ProugBRestartE S K688 1) UFA L E o ‘ﬁe'ﬁ?sp‘ biifReseare
(2001)/Q§1I (im RV Deug. ﬁor’ﬂsﬂmarﬂﬂergyﬁm GERR) pal 1%3Téaﬁs.€\r Relaunois

and thera eutlc pogélal of & Bftthe é‘ ne
A, ot BB, Moabon of prEYIcBOLG. paBeals TaBR KB Te E55 TS BY

6 bBi 1Beigs PEG J6UrAARDT

s} 4 Q8 TGO s o
Pharmacology (1995) 277, p. 243-250; Dimitriadou, et al., "Functional relationship
between mast cells and C-sensitive nerve fibres evidenced by histamine Hz-receptor
modulation in rat lung and spleen," Clinical Science (1994), 37, p. 151-163.

The ability of the compounds of the invention, including, but not limited to,

those specified in the examples, to treat motion sickness, dizziness, Meniere's
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lo "Hi stam ne and Sei zures: Inplications for the
treatnment of epilepsy”, CNS Drugs, 5(5): 321-330
W@ 1@983807and K. Hurukam , H Yokoyama, K. OnodeCEHPS1006/036422
linuma and T. Watanabe, "AQ 0145, A newy devel oped
dlseaseh|v38’atuulaedllserdaa'f8a@md1Ne[tl,godmﬁyé%%d@mo%tréiﬁdeby Pan, et al.

Methoq%uqsg‘gie Ipltn@g{glﬁrl i ?gﬁt I8 @#olg\} (ﬁ,ﬁ Qggsf)o'?YT_]?Z) @%él[}?’et al.

Methoa(sla%%#md h@llrﬁ’éal @harmaebﬁaggfm ggg)t mma@ zsggmncbm R.
I n deve oprrent of %tlc selzures I n ﬁ
Leurs, me\é@llma Bndith me@qman 13he medipngl qfsermfﬁtryﬁmt erapeutic

potentif i ighaf b RERERIRAL IR Bbpldt? ARG RBrubTedsag

(1995),145, . 4A0-185, d‘;bgada,rét ali ‘tHIastlcntyabf@ﬂtannme hlayedz&ptor expression

and bur%?n”g"BZthé?vt@EﬁeB gt} ster bttty n 1 BEBICHRIR

Neuro%r‘éﬁ Jzéﬁ, nbi ned hi stami ne HL and H3 receptor
K bro uces nasal decongestion in an

ﬁheabllnhseot thie crodpounds ofdhalinverdioge idushng.Amt not limited to,

those sg&gﬁled iR 162%?3@3}3%6@ yegg%% }%/Sd}a%%k’%g %peé?ﬂ kb&t?et{;

Syndrdﬁ%/ X, #Haihin /r‘esnéﬂdc@rsgmdro‘iﬁe eandwmetabmgdynamar ey be
Institute, Kenilworth

| demonRﬁstﬂdrfat Dapceels darAs &@lquﬁl)?ﬁestf Qf SRR, gevel non-

lmldazggl tﬁ% I-Q e%ggiloraeﬁ\‘iaéﬁg) eéﬁ ounl of‘PhalrmacoIogy

acet yl cho
(2004)@B7s 48811 9ANHlahigbsk,anck, Bt af f dahstarrhx}e I—Imemtaagnmﬂsh@models of

cbesityS s Seb. EhEThES SR TEETd S8 e, 581 oo BYESRER M
FUjlmI#ﬂs@[nHrA qpQH *'Tﬁbgékamlde':wl%t‘aﬁﬂﬁé H;,%éé;bt@ﬁéhtag)onpﬁgy&ﬁéh‘ully

cel'l'san sensitive, nerve fibres evidence
supprasises paptide MY-inecepd dood intakein rats, bBidlnPsyah. (19RP)A%4), p.

75 4T Yo 4 B Bk SR b PPl el or-
2304, ?HﬁfodHJFntékéféﬁ@%@wt gdim ﬁﬁSpﬁd@‘é’-Da@%y ratd, hAbskact) SSClety for

at notion sick ness, di Zzzi ness Meni ere's -
Neuroggieme®) 3827H0: 21T /(Nszembro8UD); anfl Se Bisnningatighul P@flphera"y

acmin SN Sl B RIS A5 ey Fuces
food uﬁé@@fﬁ the2S6rBhue Didwléy fat, Qhbletradts, Iﬁteraatlondl’@dmidxs Hmﬁalmme
Findings in i ni cal Pharmacol g 19 "
Sympe#gn §gndah dapgn RiP39 devempeic?2 q%@{ga i’lé’c Hypothalamic
neuro%%ﬂﬁ.?@pe g}oqﬁ?atgggfgcl Hﬁﬁh@%@fﬂg a%Vatén@réi?ﬁb%ES#Hh' £19D0 Dec

i gan ne H3 receptor
24), 55TAL)X 303-6. Drug Research (1995), 45, p. 170- 165

L P i h
S gt hasampiaagy e Pvenige bR LRGP Bleco

those Eggél@hé@hgg@ SBmples! # tredt IR ARSI0HIY neUNBPABREb&RGRd

neuropathy, may be demonstrated by Malmberg-Aiello, Petra; Lamberti, Claudia;
Ghelardini, Carla; Giotti, Alberto; Bartolini, Alessandro. British Journal of
Pharmacology (1994), 111(4), 1269-1279; Hriscu, Anisoara; Gherase, Florenta;

Pavelescu, M.; Hriscu, E. "Experimental evaluation of the analgesic efficacy of some
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The ability of the conpounds of the invention,
i ncluding, but not limted to, 1o those specified in
wo b@7esanpl es, to treat obesity, diabetes, typBCT/US2006/036422

di abet es, Syndroma X, insulin resistance syndrone

antihistarminessas bdf of dye bistaminargip rpeeptaBifyANeranian pgin." Farmacia,
" Antiobesity effects of A-331440, a

(2001)’}%}2?%%0%& nfn dazol e hi stam ne H3 receptor antagoni st

Th&@bmge@mthéwmmumfs ﬂ‘thermmit@gymc[um@;)bud&bt lititad to,

197, Hancock, A H st am ne ant a n| sts
those sprcifigddn &%exqryplsa@eéq Wet $'ﬁPP Sigardergsinc U%eﬂ ePSy and

pathologﬂz%? sFéE‘E)FHe 53 d%& J?ﬁﬁég ﬁ'(%%z"lfé derRSndtY: tgd b'th’él'bléYl A J., etal.

m-ay, hi operam hi st am ne H3
"Acute Mexkemmmcﬁmgaagxblonstqf Jphkﬁ@lﬂmya rmyprw pagnd He

antagonist 4 Bt Joufpel sh Phaghactlogy 2004 t-de; MaKRall s or o
Neuroﬂ'églﬁﬁbpﬁﬁr%%dbg/ &@962@693?1353&%?&%' Brain®es.33890) 623, p.

I ntake and wei ght gain in Sprague-Daw ey rats,
325-338bbtandic etal., Melropgychephzomesalogy d i 89@)e1 5, m;811315 Jgigneau, et

al. Joulral B BRGS0k anfrtesib A teplict (1002 287, Bse-666:

Sakai, Ei/aptmm 8#il qg”gﬁum e3bpweiog; Maiuﬂdéwmizlwne&ﬂwaad Nsonwah,

food intake in the ra ue Dawl ey rat," Abstr
Can. Jy Hh)éﬁlﬁlaf’héﬁﬁﬁc@er(daﬁ HP &t R S ‘%ypn%!i?u‘?ﬁals psc:ence

3 v, e
cros0 P AFER IR TR RO FRkab ATyt 1
Monti, beaﬂ,l lﬂm UyPhatmaéolB(‘leQSn ) 26% 9. QBS( DooakDES, eizﬂ '244)

Phenoxywaﬁm¢laés %nhd’%mﬁorfﬁa{@%ﬁ? ‘5830@589 2o Histamine
Hs Antég%g{s;t guh{él bPRIRIGRB @ﬁemis@ryt(m%) @@I 2229 pgsgidi ng

aln and neuropath nay denonstr at ed
Eryxemulmmf gweﬁc@ﬂnpoun@eof me Dy, nncl@hagdbl@t not limited to,

those sireBehiantbe cupmAen 3t drC% B AEReniBh i pa sbysed

stlmulériltjﬂﬁ fHlmahsbYt, Ja%agsln'iﬂél' ébUsea“ﬂhfg@%tlmulﬁéﬂba@mmor activity in

[ orent a; Pavel escu, M; Hriscu, E._  "Experinental
anlmalsv ahaitthasrbesn fosaddhat @@Hma@bﬂpa@wl@we@aﬁ@e suppregges the

Iocom%tp%ﬁ%%fﬂq dﬁﬂ%ﬂgﬁg%ﬁﬁe@%@é@\%e i *Brétl-?"gﬂlﬁéoﬁétsoér%cﬁkely to

or |nvo Vene

be usdfal fBRfreating GRRPADusetas May B@daﬁ\onﬁﬁate'ﬂfw @ha;jhany Jqullpatrlck
t he compounds of the inventiop, |ncI udi ng,

G. J. Tioparanids, theimelaclypdustamics M reripteramabedist dfanuates
stlmuI§H1tt |ﬁ8&19éd5f3)r ﬁﬁ{q?or é&f\)l qh rt‘ﬁ’e in‘{ ete* emfrbﬁpémjoﬁnal of

0gl ca eep |ne I'ag, " may be
pham@@ﬁi@@yt(ﬂ 294X 259(23arl 07dr4 A J., et al. "Acute
r omot

TR RO D oBc A o0 A IRRS SRRy Chot imitea o,
o SRR AR b ) it S o,
depres$sian mb@swemﬂpulsme digorder, and Tourette's syndrome, may be
demonstrated by Lamberti, et al. British Journal of Pharmacology (1998) 123, 1331-
1336: Perez-Garcia C, et. al., Psychopharmacology (Berlin) (1999) 142(2): 215-20.
The ability of the compounds of the invention, including, but not limited to,

those specified in the examples, to treat Parkinson's disease (a disease wherein
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325-330; Monti, et al., Neuropsychopharmacol ogy (1996)
15, p. 31-35; Ligneau, et 1 o al. Journal of
w@ba@rossoed ogy and Experinental Therapeutics (1BOBYS2006/036422

287, 658-666; Sakai, et al Life Sci. (1991) rtg Jj)
patientebave defids ivahiity teitiste kopyeprntsaand RabeRighbraiaave lpw

R T

recepto@'actlvé'ﬁcﬁﬂmhlbltﬁ déprantise iDareeetb®aiduckd, cAd\/IPélalﬁurmﬂmtlon in rat

striatal g,jugés:;{i{\lee&ogclngpcéﬁétte@ (2582{13&%)@.&7&2—3 gé) fakal %%’)ler{'t' e Sci.
ch

(1501) TS TRNBILL B Pkt e sz 1

Neuroph§siolitical ﬂ'ﬁﬁacféheam aind yroéd ﬂnecltrmqicﬁﬁﬁlﬂ%:ydn qultlon and

Sch|zo;gl'|g'lég1§]erE %)fg@ Pote l u%ﬁ%ﬁﬁ llo\getSHF %mﬁr'}egfg? %@Pﬁato%%rg%&omst“ Journal
of Pharﬁﬁﬁﬁ@é@‘b busege%eﬂ@!%raﬁéutwl 81%8:178-19072085; Chen azlql et

Imlar a dr ugs stinul ate | oconpt or act|V|ty|
al. "Phatnancilogital, eftects ot caraininseen hissaminaraisinauiens the'brain”

t hi ope p S the 1 oconotor

eritish SO0 REPEL P el AT REE IR R0 (her e ore 1o
FhE %ﬂiw 8f heddsmpdliisyoftthe uhwemmt Lﬁcllfdhng tbu&amblt hlgjutdd dg,
abuse as may be denonstrated a ri ck

h
those specified-imihe 9@5@@\9#%& freat Waﬁaw\iby'ﬁa @9%&?!&%‘1' Slanomn,
polycyﬁ[tﬁzccﬁpc{r? g}/ﬁ&'ﬁo‘?\% '}bé)tr Q{eﬁ@&?ﬁ?a‘?éq b$ Pdieh Wéd. 'Sﬁum%ﬂ 81 098)

0coIo acti Vi mouse”,” Eur opean j our nal
4(5): 725, Mmhr@m!xhgzg'Rdd@QM‘;tarﬂlﬁg(%cecepwram thﬁqwohfaraﬁlmryof)f

neopla}s‘qu]q?,pg%d rf\ﬁt?g%\ﬁ%%t 5@3}’1&%@%@#}) ¢ @l Z&%Peg hd tcgﬂt r eat

. Fltzsm\@ﬁ%def"élt eﬁ-ﬁétbﬁﬂne Rldephds s‘i’g‘;r%ﬂl"r@bffn epidEPha 39MeR cell lines with

Ve conpul sive disorder, and Tourette's
H-ras gB,rrmIaldmatlom;y lrlfmeueh@rmE{aSa(‘kQQ&)WL(&wm 1):$5eSH. .

% SLE‘Q]SO#I tﬁgﬂr@{%“gngﬂ %g%%%gt:ic%gr& é%eﬁa fﬁg’lgl’%gtl r]f§‘ %%d ?erventlng

a cond(t%?f & disofdk? 3fk et iémory BrcddnitioRhforalxahiply M}theﬁﬂner s

onpounds of the invention, includi n% but not 1imted
dlseaseoattemﬁwgéefgptel@ygqr@@hwtu ch:y@d@;@ﬁ:ngg renia+qrdge cognitive

nso i sease (a disease wherein -65 WO
def'C't 6 tbzo%(g‘f 8T/ US2006/ 036422 patients have deficits

'A(tbt@éllddsbgetlé\/eu@ bf hethve ingratientsdn tlmnpihaxarhacﬂnmsal ¢orapositions
have | ow dopam ne Ievels nmay be dwgo trat

of this Suertien-gagrssvaned seasdp o talm,agtagﬁp he pgﬁ\é%g%mpound(s)
that is %ﬁ%bﬁ@% Jccfgcﬁlgvm} fiid ?esqst A a@éﬁ’tﬁcrr@%ﬁﬁ for BBHTRELIS Whtient,

i ces” Neurosci ence
compdsitidrer and ﬁ@ﬂé)ofzﬁmunptraﬂlds Tae sefated dosagelevel wilkdepend

upon tﬁ%i@&tq@é é? @‘é:,) Q%P étﬁégg(gmf%égéd ,otﬁgigqt%ggédmiﬁ}str%ltibn the severity
o the [EHIRBRYSI Rpea crehneaskanioaopmiandgficarsision of e
patnenbbemgthaied hlmm\l@er,eltlsl withipitie skill 0é thegarkde étﬁrngSeS of the
compounda gtolglvglts I0\7\]/8ru han required to achieve the desired therapeutic effect and
to gradually increase the dosage until the desired effect is achieved.

When used in the above or other treatments, a therapeutically effective

amount of one of the compounds of the invention can be employed in pure form or,
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of Pharmacol ogy and Experinmental Therapeuti cs,
313:176-190, 2005; Chen, Z., et al. "Pharmacol ogi cal
webdogos®7oHf carcinine on histam nergi ¢ neur onsPCTIUS1086/036422
brain" 1o British Journal of Pharnacol ogy (2004) 143
where Sith-f6Rfs ok, ialpHarmpcetticatiy aceapiabirisalbfestgre amide or pfodrug

form. é&gﬁ‘}e&gthlﬁ%@%‘é&gﬂ%&e Qﬁ@idi#@%&%ﬁ%}fﬂ&gﬁ%‘&? fieal.

composiftory EBR%ing?ﬁéeéﬁ%oun@@lf Iyt h eorabinatignavitnene aagnore
e denonstrat

ed by Polish Med. Sci. Mon.. é@gg% .4(?53_': »
phammabelicaijoatcptabig carterpe Toe nhras%nihﬁéarlml- icalbe sHBFte #houn
the proji ration. i i "
o o Qo of 3Vt Bl s Eopfui o rea
disordelrs ! eétSé FEnadl l@éneltfilt/'rillsl:( satioTapplioablete any msidips featigenta It
epl der na unor ce INn

h H
will be aﬁc_lensqu) owevens hak e Pl d&{g !JS%Q%%@‘%%@%@WS and
compo%iﬁpﬁg %ﬁgerl‘nvgﬁg@? E{llﬂlj§e aEciiBE by e HHePRirRy Shysician within the

y or treati n% and preventing a
scope 608slirid miedical flidometer Tdlef specifiog etapaujically eidestive dase level

oramyiearBofe ol et 2R S B AR bdorer
being tfé;é\}cgptan\ﬁetheds%veﬁw@f 1Rk arhiige Rt 6f théapestfictosamrind

s of active’ingredients in the pharnmaceuti cal

employ=itbs specifis coofpasition empleves dhecgds. Bedy yyaight. ggneral pgalth,
coxand 408 AR T AT BRI e St anc

_ _ erapeutic response
rate of dcrétidiPét theWpicifiealongsdund2Employedsthe duratiamdf thedseaiment;

adm ni stration. The_ sel ected dgsage lLevel w ||  de )
drugs upesh n semBiAONT NI B o<t pnaung fEVed; and
. route of el i Q0. it i + afwélN@ithin the skill of
like fa%tBF?dWFﬁgﬁggﬁ 'ﬁ&ﬁ% :r@éa IéeH(] azgtrr?dq:tﬁga\k?gﬁn%?’t I;[ (;EsnwgsmdI plrni o_? Sk o
the arfBitsAldo’is ofthye obmpbend phleivelstlower than resuired to achieve the

oot o B 7 B o

0 ieye the desired therapeutic effect and 30 to
effect r%%%?% i ncrease the dosage until the desi r(?oL ef f ect
i Boratedmtmend or Pheventios oof idisease, tisdotal slaily drge of the compounds

t trents, .a th t] | j

o A ST 4 S e s
& ttalRErhidR2efien) 8w preferable

0.000%%%85%??%%F%d@gki\gr%gﬁdﬁar ma%eut i ?al I cce Z)bl.ed h

dosesseari be & the rangei efdrasm appgﬁ@.@@%ﬁg,aﬁpum tr@g/%g@@ym {Eeswe , the

: th d mi nj ; : .

effectig iy aae cor NG TIPS dolts fyriiapgReitortadiminisiration:

conséﬁ?ﬁ&itl?,aéihgié dbsddcarmipositionomeay ohtaimsueh eimerty or submultiples

P

acceptabl e carriers. The phrase "therapeutically
thereefftogvake epdhe @aily doseof the compound of the invention

gﬁ@ﬁﬁ’%@ R f%doc é&ﬁég@’gﬁﬁ% ﬂ*{%ﬁg@?tmgywe uSeful @8diagnostic

t/risk ratio
tools.2WRkisbARY ©f PETa(positin eraltting tmography) and sPECT to probe the

degree of receptor occupancy in humans and animals by endogenous ligands (such
as histamine for the histamine H; receptor) or drugs (such with a clinically used drug
that affects brain histamine levels) is widely recognized. This constitutes the use of

PET as a biomarker to assess efficacy of pharmacological interventions with drugs.
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wi |l be understood, however, that the total daily
usage of the conpounds and conpositions of the

w0 nooenssoen Wil 1 be deci ded by the attendi ng phpeT/tsaNG6/036422
within the scope of sound nedical judgnent. The
The topipend fuse of pesiipansemiting yigandstor itheseiBuiPoses deskgengenerally

rewewchg?lg%gérlpﬁ llﬁg' emdavf'é %\ Oﬁ%gﬁ'@drle% gng¥gééﬁé}ylnqlvo"
Burns, 2€4E AnhYaPRepbs th Wdi’(ﬂhal Ca@émbstr'yy(ZﬂOﬂ)h&G saezmsc "ngand-

oun | oyed; the_specjfic c Slt on, e
receptamaamons hetubiegHy PELS Brlcaksa f Sroa Al nan &Y B3
a a ®
samo B PR o B PRT (388128100, sopukesobonyon
emISSI@rﬁfmﬁmlgﬂdphymeuy@@,ceptm imagiagiasm tfol frdrug discorery; resgarch

and deypoBMATE: BUTRo GRA Ty S nignan CripacroRelia) (1) )
388- 3%?01;’1% b&ngBﬁﬂaﬁf i m@éﬁﬂbn BQRthexseerlwith 1'C, 1'% weidther
wthint skill of

he art to start doses of the
p03|troqenmru1ngjlsatopes\m16§uw@h@rllgamdd0@|§cf9r PEJ e waberefpasieon-

tic et
emiting Boasa oV e ShUSEER o0 bl SR Ll KR P 3foe
skilled i ngfhé ér‘?aE@B@&laﬂ shiave Wids &f siea wentibe foothid use are

e of the conpounds of this |nvent|on
those whieton 8046 Hd rauinCARRBINGDPEIRS IhY FRAC tomywity n G+ Ao

espemgﬁyéﬁuu‘tj‘ach% %ggfbr a%dgtbq%e 9% 59(4 F‘Qf a%‘/her% aPYt @an RUpSca be

I'on, nore bl e oses be I n
lncorpél%@ed ﬁﬁ@m@&orfﬂp@lmdmutaa&ldm@i%h {4 -flboride Bnioy. Kifieday .

| the effect dai |
incorppration el 16 Hlcadae sarsd S ascerdng P & aietipd Bubh s iRty
descri&d armumeymsé futf gs‘@ﬁ:ﬂgnrfepméﬂml GE&dWEkém@Ihe 51. Ina

suc s or su t her eof to nake up I
like maiméryotﬂmana{&gspwmd@nmmpmlmﬁsgﬂfd)rmldadﬂ) wherein Rs, Rea, OF

o i Sy s s el o L aaTietige 18l Tropar
Ilgandﬁ?(l;:rca—setlﬁ ‘P'%ﬁ.ldl% F@?ﬁfo@ﬂ)d?étlérﬁéﬁﬁmhtd)@érhpam@dfs on

ani mal s genous |igands (such a
compdtmtxtrmmfrtbeﬁmelﬂl@@ hbmpahﬂﬁ%of—f?rw&é D) ergm Bﬁ'ﬂ

nycrofyiditatiine O ByBlaPerBelinReffe, San biHedfed §i® i

meth%@ﬁﬁéﬂlébﬁﬁyﬂh@e o8 &ifié antfidesaral &nd aﬂléwmtam insganivent
ficacy of "pharnacol ogical inter vent ions With FI %
such amcubrqromam@m theTesulinmermaeun (2 PrthelpiUoRALP or
f
nﬂateﬁ ggng)getﬁé)%gﬁ m?f' ﬁl.ﬁder\lg)%e \&ﬁn@ﬂﬂfd @é‘gﬁp eﬁltcié]’%kiﬂéé @$the art of
synthétidevgaaid @Herﬂrsav&mmgdlcmabqﬂtmmstwc dyraony compelnds of the

lnvenﬁ%{)g%} a%ég‘lt%éngg‘gée aif@é{% fo;‘ E ﬁd %@':d'nqasln"i‘r&r ac tal%gﬁgcas
isotors ff By nt'agBaf theRiVerbh AREILERiG, ﬁgﬂ?iﬂg@ﬁdﬁ%m?tl by
3T, 6-4B8L CBethiypdd-pyraaol-4-yl)-2-(3-piperidin- 1-ylcyc|obutyl) 1 13-
benzothiazole;
Trans-2-{3-[(2S)-2-(("®F)fluoromethyl)pyrrolidin-1-yllcyclobutyl}-6-pyrimidin-5-
yl-1,3-benzothiazole;

Trans-2-{3-[(2S)-2-((*®F )fiuoromethyl)pyrrolidin-1-yllcyclobutyl}-6-pyrimidin-5-
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em ssi on tonography neuroreceptor inmaging as a tool in
drug di scovery, research and devel opnent” Burns, et
w@boo7@ssore£nt Opi nion in Chem cal Biol ogy (1999CT/B§2b)6/036422
388-394. The conpounds of the invention, synthesized
yl-1,3-baheothiezgle; 18F, or other positron-enitting isotopes

PENS . ; _ AT
GBS RL  BFAL:PRll B el S0
1,3-berothigxsie] abl e, and are known to those skilled in the
Frons e SosuRetpy s R s ReehRrg s FablTggouni
1,3-ber{28%5£61%at ed in by reaction with 11CH31. Al so,
especrally suitabl e conpounds of the use are those

VizeseVlatryl-{BB-¢1-0U6)mathybd H-pyrezelrbybthanzotiiazelyll-
COEDOWQFX reaction with 18F-fluoride anion. The 15
cyclobytyle-prPI-AMBR of 11CH31 can be carried out according
_6Tef o e yseeiy - asi-bhaizol-488c2-[ R e mathixanmlidirb 1-y1)-
Zﬁqbr%t??u{(li_ n% 1%@1—!31 Fg'?tzt h‘g‘@?ZCI[-BgZiused i n Exanpl e 51.
cyclobutyll-henkzothiazeiginer, ot her anal ogs, wherein conpounds of

or |B; : -6 - - 4-
P B Pk e HGE BB P50 SrlopfRL 84 RUE Bty rtbol4
yl)-benB6idote; ein_cgand? flglr: _us;a in PET studies. For -
i ncorporation of 18F into conpqu or, . conposi i ons
dransn [Hﬁﬁwpé@rpl%%&W&kcﬁgqlgﬂffﬁr(é'é%),m%ﬁ@ﬁ* yrazol-
Lsi4- hydroxypi peridi ne or
4'y|)'b§’f%%3lyrag§<lf?ﬁet hyl pyrrolidine, can be treated with
methengsourdsand procgasesief the invertionawvill heylrtieraingdedstand by

ctororbethe iy Siaeigh S o H R EAE I AT anc o
anmitémtergin}‘d@%e%p@%fttﬁ@m@mwh 18F-f | uoride by methods

nown to skilled in the art of 25 synthetic
organi c chem stry or nedicinal chem stry. Anbng

conmpounds of the _RJEE%P'I@E é%g@gr[;_% suitable for use

as ligands for P i d 11C i sotopes

of conpounds of the invention, including, but not

limted to Trans-6-(1-(11 CQnethyl-1

H pyrazol - 4-yl) - 2- (éw_é_i'ﬂpé&e r X3 | cycl obutyl)-1, 3-

benzot hi azol g; ‘ . id

Trans- 2-{ 3 % 1 obutanecarbox |08§|r ol i din-1-yI]

cycl obutyl }-6-pyrimdin-5- yl-1, 3-benzot hi azol e;

Trans-2-{3-[(2S)-2-((18F)fl ne roligdi n--4-

Sriiedndeneoyspyansaaspanisio lEASHE RO R Tea s 6. 0388 tnole),

i . hnd WPRBZ@0inRF Aefe mixed and heated at

SOd'”ﬁ%@%@%ﬁ%%gﬂ%opopi pe”@g“n_ -yl)cycl obutyl]-6-
110 °C For38 Inirx§epyive i@ tvarpbase Jnixtares Tiediabotyrmpsnéum hydroxide (40

Trans-6- (2, 6:di met hyl pyrjdin-3-yl)-2-13-(4- s
wt. % i watesy g]%iz rggp W@s; qd@fe%r)dc&gl 9{585% ﬁr_?asta:)be‘c%n‘elgrown. 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 NapS0y), and concentrated to give an oil. This oil was distilled and collected at
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5 1, 3-benzot hi azol e; Trans-Methyl -{3-[6-(21-("
C) nethyl -1 H pyrazol -4-yl)-benzot hi azol -2-yl ] -
wey@roksery| } - propyl - am ne; Trans-6-(1-(11 C) Mepdys206/036422
H pyrazol -4-yl)-2-[3-(2-nmethyl -pyrrolidin-1-y I\/?
108 °C cyrlotTity ivelzeorzlotldassamhé(2164 g, 68% yield). 1TH NMR (300 MHz,

ooolg>@-qmnmez%§ﬂ‘8% 0.5 b0 S i il P B Y

Trans- 2-[ 3- (4- (FI uor o- pi peridin-1-yl)-cycl obutyl] 6-(1
-(" OQnethyl- 1 H pyrazol- 4-yl)-benzothi azole. The

conpounds and procé&e@enoé BExaenpleventi on wil | be
better r13d

exanpl es,

not a I|mt ati on upon the scope of the invention.
REFERENCE EXAMPLES 20 Reference Exanple 1 3-m et hyl
lamsgmbmummeoﬁemdmkimmw with a dropping funnel and water

ooy GRS BE ATSSSEE Fped S0 8o

mole) vv@é, eha@éa Wﬁmyl élﬂ@rlcﬂé-IZ(M@rrﬁL nd.28d naold, heasqdv)ara®sdded

dropwise Then Ry EWER MeAan o SN o] BRI RrPeAe SRS ford b then
cooled %‘h&%ﬁﬁf&?&u df@@onﬂeﬁ’%@l' Wa@h‘@é%c@@ %ﬂ‘?a His‘?’ﬂﬁtlon head

gas was evol ve
and th@hﬂﬁe% h@s’cdiﬁﬁmlltjndm xacdutro. 4 dearacdlm@ﬂs llqud)ms collected at

43459502 82?8%53@3'%% R (500 Wi T3 A e i 45810 2 ),
3.50 - %gg&gga{i%@? %151) 3t{§é(}ndd C. Concentrat ed hydrochl oric
’ adde

"very slowy to adjust the pH
to 0.5-1.0. Awhite slurry was forned, which was
extracted wth ether (Egg!&g! |>:<§2). The organic | ayer
was dried (over Na2S - ncentrated to give an
oil. This oil was distilled and collected at -69 WO
2007/ 038074 PCT/ U82006/@§§rﬁé|% 1108 C - 110 Cto give a
colorless liquid (27.7 yield). 1 H NWR (300
WrEns-2 - vﬁ’r@hdmm—&BC\(ainbLEvIHB -p\3imidin-53/1-443-
m 1 H), 2. 86 - 3.09!§m g I;g Ref erence Exanple 2 5
3- et hyl enecycl obut an acid chloride In a 50
nmL round-bottom fl ask equi pped with a droppi ng funnel
and water condenser with drying tube, the carboxylic

aci d prepared above (2&xample 1d 234

2-Amino-5-bromo-benzenethiol

6-Bromo-2-benzothiazolinone (4.65g, 20.0 mmole) and sodium hydroxide
(15.4 g, 0.385 mole) were mixed in 40 ml water. The mixture was stirred at room
temperature for 30 minutes to form a slurry, was then heated at 100 °C and became
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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nmol e) was charged. Thionyl chloride (20.5 ni, 0.281
mole, 1.2 equiv) was added 10 dropwi se. The m xture
worm7lossared at reflux (oil bath tenperature 90PC/USIING/@36422

h then cooled to roomtenperature. The condenser was
replaced with a distilkxamBle HBad and the nixture was
distill higui d was

Cor! bot GEIBMBLE Bbigtiar o) (300

™he ,pré‘dﬁﬁt@f B(amp‘he 4A8(5 0Og, 4. %n{moleZWebs welahéd intoz 630 mi

round hqq]g}qg flgsk@nﬂ(wdlgn}.‘p éél%nesukpona%e ((Fy‘ Ha7 mmo?e'}pwas
added e ﬁéi. W83 Jp1é/éeld0d§h@huiaséhhnﬁo@émgntdparéxwené(513 m¥Pwas

enzot hi azol'e
added ﬂ)llbmaubb%tleﬂwlmnlbemaéﬁeﬂhﬂgﬂ’ mmole). The mixture was rapidly stirred

enzot hi azg | L none e) and
at 50 é&@l%\fﬁ ﬂ?@ll? Qpldear. Tti(g\ 2\ a&uﬂgg%?’éﬁﬁ%ﬂg\/\%r e m xed
cyclobutﬁné@afﬂon%blﬂbndé' 64igc UG mrnale) ireparsti atcordiagnio literature
tenperature for 30 mnutes to forma slurr
amgq;,q;dropmse

procedheatJACSt 1999 83, 2783rde2dmn 18 melpyigneswagth
over 1%@#@% T mgétéﬁ]\gogqté% \?5% Faifbd 18946 cever ?'%IS.?E Hfhixture was

room t enpér at ur e
cooled@0@bbiotentperature efobcawlad byttlee pblddbntdfeatbxdlametate (a8 ml). The

e ot S L o Bkt R P
layer V\}fs"%ﬁed @?A%S’Eb{)haﬁ\?%ﬁce?ﬁ%té’d tc?%lvérlﬂféll WWDN%W%N& was

conmpound
pu rlfleqb bmcﬁr@&a(csgramhy-llzo% heganqe jn dwhlcgomezhane) tejgivesthedit

compepgi o 5z s Rl 808 peet RS S AT AP e, 14

7.83 ( %ﬁ’éﬁ%% $5|) 75%?«1 J=8.82, 2.03 Hz, 1H), 4.83 - 4.98 (m, 2H), 3.83 -

ene-cC clobutyl)-benzothlazo e
4.04 (mpr 6HXc3.10f- 353(51(!]0[ é HANS: @@+H)J, =Y HeBle) was wei ghed
into a 100 mM round bottom flask and pyrridi um
p-tol uenesul fonate (0.37g, 1.47 mvle) was 5 added.

The fl ask' was pl aced oExa'%e\q@:uum over ni ght .
.a

Par a- xyl ene (50 rr1) was ol | ovved by
tlethylam oL Of B HIRR@r e was

%S':ro@f& 5&{; Eémprég}]ég?%ﬁ‘ﬁ)é ﬁﬂol@ gﬂﬁtosﬁh ' tetraoxide (28
mg, cé?c alereudisssioad rpBY inlqmFoand%(ral Watey, THe Qotu’mohm)as cooled to 0

repared according to literature roc
°C. 8@559 pegipdatey 635 87 78) mmplehwas a»@lgpéﬁﬁ RaraonS A midure

was sﬁVrg@\% Y&om temperature overnight. The solution was quenched with water,

and extracted three times with dichloromethane. The combined organics were dried
over sodium sulfate and concentrated to give the crude product, which was purified
by chromatography (20% hexane in dichloromethane) to give the title compound
(710 mg, 76%). "H NMR (500 MHz, CDCl3) 8 ppm 8.00 (d, J=1.87 Hz, 1H), 7.84 (d,
J=8.74 Hz, 1H), 7.59 (dd, J=8.73, 1.87 Hz, 1H), 3.96 - 4.10 (m, 1H), 3.54 - 3.76 (m,
4H). MS: (M+H)'=281/283

Example 1D
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10 over 15 mnutes. The tenperature was raised to 140
Cfor 7 hours. The m xture was cooled to room

wo eowpessarur e, foll owed by the addition of ethyPCHUS1086/@36422
(100 M). The resulting solution was washed with

sat u(rjat e Cis@l{B+Brovnordnnitiiazolshd )-chelobutenoi c | ayer
Na2 SO% t '
Teptrdugb obFsaRRIe mizqg‘ém‘a)sa”,?f@éra o s SRR pas,
anhydr@@&?ﬂl% éJTa( g&ggh %@"? B—@%)ec&r@d@%W@MﬁHerHF E%%z %ﬁ, 3.02 mmole)

) 8
was adaea&ldwly T2 m]ztqu was sﬂyred at.368%C far, 1Qeggeshen yqu;ned to
7. 55

room tqgn@g’ ur,@ f@q36 mlnytngf) ﬂv&asl‘g\en c@%ﬁtgﬁﬁwﬂ‘n f’_&lgs%’géfﬂw tgtoxide
(20 ml)(e{w*d'aﬂrac@@{%é tinfWith %tHyl Gcafate. The organics were combined,

Br ono- benzot hi azol - 2-yl ) -cycl obut anone

dried opemtwbmmcﬁulfa@aﬁd@oncw(am t@r@lvesth%r\%ﬁwpé? lé% BichWAR
t r aoxi di ssolved in 30 mMl THE
used 'na‘ﬁ'ﬁ @dﬁf R/\)&%ﬁ?gﬁgﬁe gévﬁf%%ﬁms cooled to 0 C.
Sodi um periodate (1.5 g, 7.0 mol e) was added in snmall
portions. The m xture S t| red at roomtenperature
overni ght. The sol uti o%@i%aénched with water, 25
hameenFhtpiazole
crneqﬁodmatachxamge\n@ (2152 mmd@) wasdlisgolveghinanhigsous

cehlom e B P O L o Fhmoio g agges
followqq?o@ H%ﬁﬁr%ﬁ%@u%ﬁlc aﬁ%ﬁ’de ?553“0;5'!‘ 8. Z?Onﬂible)] q‘he&ﬁlxture

J=8.74 7.59 (dd, J=8.73,
was allbwid tidzstir bt h-bom:ieﬁﬂberatmaﬁ)r otﬂs;—&engarmther mmgn O

oo s (A2 R385 B, By S50

édtlwlmbt déscribed i
methy@ﬁgﬁdlﬁékafa‘?ﬂﬁteb@ﬁé@ét’édEh%:%groﬁnag’td ﬂ%mm@m I ei? scribed in:
R. Altefibeshleiedl, WOS&@O#D43&5& YisPreEahn@raanic doq;q,ssd?@search &

Deveklgwﬁghte b\mﬂg éﬂlﬂ.’f_@%‘@ Q’l 15' 9, 54 5%49 1 nl%rlera}j' égﬂ@nﬁ)mlﬂiﬁé was

surredratrrabﬁﬁenw&atuﬁ@wadngm R wamﬂm\ehequwcaw lvﬂth‘ wate:B,Oand
tes. I't was then quenched with

1
extractqdj’tfme@ ameS(vznlh mqwlqﬁmeélaarrea&f@cpreﬁm& ayc?r,%lger\(,-a Gqmbined,
wash%{)\e{i'fh § @1‘&? oﬁ%ﬁs%%@é&n aétf‘ea:jn%tmhﬂﬁfbd THe &ddé"{)%duct

0 give the crude
was pOfiflst!by columie hmasatogesthyi (0 ﬁ%ammnmwm byduwixideoand 5%
further purifjcation

methanohinsdighlorermathanes 1o 9&@)39?@9@(651’/{2;8? 1iflp icgmpoungt. 'k NMR (400
MHz, BB s bt PERAA L 28Rz, 1H), 7.83 (d, J=8.90 Hz, 1H), 7.55 (dd,
J=8.75, 1.99 Hz, 1H), 3.75 - 3.88 (m, 1H), 3.40 - 3.56 (m, 1H), 3.00 - 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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The product of Exanple I D (2.52 mol e) was di ssol ved
i n anhydrous di chl oronethane (20 m ). Potassium

waeaobossare (696 ng, 5.04 mmole) was added f ol POES200§036422
trifluoronmethanesul fonic anhydride (551 I, 3.27

mmol e). The m xture bBneetbiagblowed to stir at room
é%ﬁ&%rtgg%@tg?gfaw%%l@m oe l@g%ﬁﬂn%'iba?géggpidine-s-
boronu{ 8&&13&% 1Y 082680rs- mmyﬁngyo Mebirdinofe).-tartrate

ared accordi to the procedure that described,
dlchlorolnls(trlﬁheWIplmﬁmme)eallml|um(W:(82mg4@4)34ng10%)n%n poiggsim

carbong@ ¥y m%OB%A' n 0] 1R @?bs}rpﬁﬁ%ﬁgl%a\%he resu%]E 859’(313)vermght

with stlrﬂtl Ulfrﬁ‘a r‘é%%tl@lQW?ats' théﬁ‘@qu@hch@@ withesgter ahd reettrau’mdﬂhgéﬂ times

t hen _?uenched wth water, and extra et%l t hr e% d
with dmmmmemhahed becombiRacharaanicTiRye sy Yars wapgpdn g, drie

e S o PR o ot
colu ml’ﬁ) Bhtdmﬁdgkapmqbwﬁéd bip 1008 cmeoimjung hydeoxigerend l;Bp/é% methanol

ciar i o St 25 oo 8, 6 St el g6 v
CDC|3f§%'p%2 90%3 (g”gg) gé {s Jz’lg)l;s% [&.4=8.39 Hz71|§§% e (451004 Hz,

1H), 7(6‘ﬂ(d1;l b&a 421, 4@9H2 8), 3183 13194, (3. T19), 3@13 fmm,ﬂw,zgg-

3.14 (rpm1 M. 2,@4 ) &g}m 'é%zzzﬁﬁf 2164%,; 2&5“727%') gz@g&m HE: 1;°>_§9 i

[ 1 673978 Im>4H{,M.42 -H)56 Im11Hjdl.14 (d,
2.03 (. dH)1 7g* 6'3%”(”1 RE) Y Rih i 5017383 50 Exagrrgl pHgche
J=4.9THanS H). MS (M+H)"= 351.
2-{3-((2R) - 2-net hyl pyrrolidin-1-yllcycl obutyl}-6-pyrim
idin-5-y1-1,3- -72 WD 2007/038074 PCT/ US2006/ 036422
benzot hi azol e A sol uti OEngn[i_cl@Q product of Exanple 1 E
yrim

Trangégmwg-’@lﬂg S mml 3?) R3-1 (R I .1 vlg\(/)rrrghdm 1—(ﬂcvcl%gA§vl} 1.3-

di chl or obi s(t ri phenyl pBgﬁggh%%b%gl I adl um(l'l) (8 nyg,

0. 01 nmol e) and pot ass nate (47 ny, 0.34

nmmole) in 1 m isopropanol was heated at 85 C
overnight wth stirring. TheEgaction was t hen
quenched vvlth wat er an . dthreetimes W th

d

1\ skﬂﬂutﬁﬁh ofamdrdmoée@ﬁlraemylpyfﬂmec@‘dbgp26&u6fnqj\)a|§1 anhydrous
cther b oty B S AR Db BB ¥ Bartiropuice
with ndg% ungﬂﬁmﬁnﬁb 1?%% Yexdse)Ehd Sived be-T8 °Offot 45 heinutes. 2-
isopropoxy-4,4,5,5-tetramethyl-[1,3 2]d|oxaborolane (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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CDCI3) S ppm9.23 (s, 1 H), 9.02 (s, 2H), 8.12 (d,
J=8.59 Hz, 1 H), 8.06 (d, J=1.84 Hz, 1 H), 7.67 (dd,

wa2@743%074. 99 Hz, 1 H), 3.83 - 3.94 (m 1 H), BCHE6S2006/036422
3.62

(6.29 gap A%} 4141 NN €30Q Mz G 0Ch) Bipom 3,920 ne7 6052, 4 H36.96 (d.
s=r.80f§2 % 278 @) 3ubydBa 1 P b 2 HE 5, WA, o

M5: (MtH) += 351. Exanple 2 Trans-6-(2 6

di met hyl pyri di - 3- It)-2-£3- (RR) - 2-net hyl pyrrol id

in-1-yilcyclobutyl}-1, hi azol e 20 Exanple 2A
Trans%-¢2,BLd m\}lp\?hcﬁrf'34\(I)52§31[?Zl¥)a§-‘?ﬁéﬂ‘l\/rbﬂlﬂroﬁdln 1-yllcyclobutyl}-1,3-

Z1T UT OXapor oI an- rne A solullon o1
3- br ono- 2, 6- di rret hyI b%nzdihazmes 10 g, 27.4 rmol) in
h @Irous et her §160 m

78 C
(b anchireEiad BRpaed ARt D Eoteldidagtrived i
Examp‘ﬂs '?F‘t ¥ubel,tltl'jl’tll’l'ig}Ji.'File([f’roéu(‘E'tI of E)Eérﬁ'ﬂ)lbfﬂmﬁ?@ﬂﬁ)m@nd Bbbfdrislacid.

m nut es.

H NMRs(éﬁﬂd‘ﬂblzyCDCfla)B . @&(@uﬁa 29 Hz3 1 H )il .6848.041.8Adlz, 1 H)

7.4 SgfaPent 8 7R et MoShte SHPEO. 3908 b 1

3.82 - § @% (fﬁ‘\ X1t H‘)% A8 58YRTChe2Wd h3 16 (M, 10Fl) Qmm@aaqm 3 H)
lowed to warmto roomte er at ur

2.59 (s 3t+d) 3t5@c(3a3| IHA43 N2d9 €8] 2H)h20ag- %@w HTHeS%q a&i’u@n 1

o 178 Py PSR By .10, g7

H). Mgh@ﬁeﬁ)‘\aﬂ;m dri ed and concentrated to provi de the

title conpound as light brown oil -73 WO 2007/038074
PCT/ US2006/ 036422 (6.29 g, 98.4%. 1H NWR (300 Mz,

CDCI3) 8 ppm 7.92 (d, JefafbidE IH)696(d J=7. 80
Hz, | H 2.73 (s, 3 H 3 H 1.34 (s, 12 H).
TransMe: (2 dMtinhetE@3pyrimicing-gl )-23{ B ZRﬁsmetl“{vB)vrrohdm -1-yllcyclobutyi}-

6- di net hyl pyridin-3-yl):-2-{3: R) - 2- net hyl pyrrolidin
- - vIIcchobutvI} 1&8@92‘1 2 le The title

SF?{S)(?(]#{: JWPéurﬁ’d ﬁ/@@ﬁ:ﬁg é‘t‘é@%éﬂoﬁ*&n?@otﬁ@ ﬂfc@@@ﬁblﬂéscrlbed in
escri be n Exanp , substifutin thedproduct of i3

Examiiie dliy Isubgfiuting 2ggfd|nn¢tbbn¢»55pwwmdmab0&wil@ aci
o o B 5kt e s o 5 41202
d, J= %’%ﬁ% 1 i) (?937'16 Jé1 'Eih Fsz17H§ff 57](Zij7d @Zaizm 1I6¢Hz31$%406 (s,

. ( qz
3H) 4. asqe 3]—543 &fm 39&071 m—BG 455 35&01121 BI(»S(QZ @19) np,. k) 2.65 -
2.82 (%, 3§ B2 T2 28 1) 2282 A8 (h, Pyl 88 - 2.2 B, 4 M) 177 -

1.89 (m, 1 H) 1.67 - 1.76 (m, 1 H) 1.53 - 1.66 (m, 1 H) 1.14 (d, J=5.83 Hz, 3 H). MS:
(M+H)*= 411.

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,
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H 1.78 - 1.88 (m 1 H 1.61 - 1.75 (m | H 1.40 -
1.54 (m 1 H 1.13 (t, J=5.37 Hz, 3 H. M (M+H)+=
w@Z@7/0387Exanpl e 3 Trans-6-(2 PCT/US2006/036422
4- di met hoxypyrimdin-5-yl)-2-{3-[(2R)-2-net hyl pyrrolid
Inc., Ldgan1 U, IUSA) fob pymitnjdind-53bdrenizadid a2idINMRTBE0tMtHEeCDCls) 8

opm 850004 DO o6 (Bt e oF B8 Dt B8 B AGHES (a1 1)

t
100 <3y RIS 01 e SO T S IS 27205
(m 2 H)4046 MetzB4 ERCR 3)) 62Hp 248, (32, 1 bi) 11924 20, 1 H) 1\]823 $89 (m

1H) 1-@_56§%7-§?m1131;) ﬁtgﬁs%é” ?msﬂ’t:f')zﬂ ?)%D( 3'5‘ (H)dds 82 . 302

MS: (M= 345359(m1H)302313(m1H)265-
(2%5?2m3H)247-262(m2H)225-241(m1
H 1.90 - 2.02 (m | HExamAe®5 1.89 (m 1 H 1.67 -

Trans?-i%—]é& 2'1 E@mﬁbﬁrﬁohgﬁ =1 %c&&bb&t\mfi %vﬂlélnw—vl 1 Bb&&difiazole

Théftﬁleﬁxﬁ'ﬂpcﬁm’(dﬂww pyspared @cneﬂﬁlyg Jo the procedure descnbed in

th i dip-1-vlI
ExampeAFosuPSLulG DY rymé%?tp%ob?‘wn%&m"séhﬁ iepihagonic ot '+

i GG S REGRTnectehel el 2 EBBAR L, Fi .05

(d, J=8LE2 et M) BUBqEY] 3842, 1.8% MO RAD7/BEBEI7 4=4.52, 1,72 Hz, 2 H)
PCT/ U52006/ 036422 | nc

3,85 - b () DR ST B 50 b S il Tkt 4 2 1
2.46 - BBY @%7@()22%) 50422(99 (3?‘4 9’{5‘2@3 (SR . H) h*)?gz?pz%s((ﬁq 1 H)

1.69 - ”’2("291 H)1I-58731?3(B(m31621(45 1515)(m3”oel)1‘e4 JemB21Hz, 3
5 (m 2 H 2.46 - 2.64 2 H 2.29 -
H). M§ﬂ‘d'('}n-%§ 1.92 - 2.03 (m | H 1.§;r2n- 1.H%;9 (m 51
H 1.65- 1.79 (m | H 1.44- 1.63 (m 2 H 1. 15 (s, 3
H. M. (MH) += 381. Exanple 5
Trans- 2-{3- [(|2R) 62 met hﬁ_ @E!Qlﬂ_@ din-1

Translo(6dSed *guggngf?ai@{@ﬂ. B%yglobgg&-t&

descri bed in 1o Exanpl@eﬂzomagolbst it ut| ng
p{hzldlne4boron|c acid for pyrjmdi -boronic a

e chnguWaS@gpggecgaW@gégt %Lpr Uﬁdpﬁcr d in

e & Hipbtla 350 it S Bonkorl i Aol b

acid. HA.NIMRHB00 MHz, CDCl3) & ppm 8.00 (d, J=8.48 Hz 1H)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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3.85 - 3.93(m 1H 3.49 - 3.59 (m I H 3.01 - 3.13
(m 1 H 2.69- 2.84 (m 2H 2.46 - 2.61 (m 2 H
WQ@2®8/038024 42 (m | H) 1.92 - 2.01 (m 1 H) 1. 78CFU$2088036422
(m 1 H 151,69 - 1.78 (m 1H 1.57 - 1.66 (m 1H,
Examplk. #5 substilafing myrldlrie)-S bolcml(; acidifes pgamidineH-befoniaes:id. 'H

NIVIR (30MbiZs CORTmct O it J 5791 2.1k o, J=48Rn Gz
H) 8.02 0&% Hg ¥ HL# ?éc' P@‘r‘t(m h-vh Posd8gbesg ashi ¥pqie TRS7.34 -

repared according to the procedure
7.44 (mjasH)Iiﬁfed?u% (Exanl’d)@@ R%@Blélst |1tl*d|)3ﬁ)@ 3.16 (m, 1 H) 2.65 -

208 r DGR R T 5 LR o2 g 8 g1
0 P CompaE ol BTS2 00 1
Fé 7.49 kdd J=8.48, 2.03 25 FE I H 6.70 (d J=9.15

Hz, 1 3.82 - 3.95 3. 65 3 3.48 -
3. 60 (anD 1 H 3.01 -(M%-.L H>(§ 65 | 2 by (m 2
. idih- 1 Baberizdthiazdl-B#)guinoline
We fitle gogg)ougd%ygsz p@plar@gq}@ps:qrdm&% t%gd)rgé%(ﬁﬁggde%@ibéd in
ExamplgJ { 5 L?osgﬁjt{nbzﬁyf 4418 T’%&Yﬁétﬁgl' HT:ﬂ di%b?#&bﬁtzziglziqhtrﬁﬂine

1 azo e conpo
(CAS mr?qeen% apmwnnfudme -5-beropiccacidur @ MMR(GG@eI\AHznODIBe.) 8

VO 2007/ 038074 PCT/ US2006/ 036422

PP O 28K 47467 iy Bi3Telda JDearti 1ok 8 eor £.25 (m, 3 H)7.91 ¢,
J=7. 46ﬂ¥£ '1”Hg':{f§gj db9L8.%§3 1289 HzH*)ing 72'};4?( ggﬁﬂg ng@l §2J§7 46
Hz, 1 I-l 3317 .02 (m, 8.H)53.461- 32644my1 88 3.07- gﬂf((m 1 Hy2.73 68.83 (m,

2H)2 %3 2 é%fm;‘%wl%%zg%@%@;% o2 2 o Bry B8 (6,98 ws:

(M+H)@@065 52.88 (m 2 H 2.47 - 2.63 (m 2 H 2.27 -

ﬁ4(m 1H 1.64 - 2.06(m 4H 1.41 - 1.59 (m 1
H)114(t J=6.95 Hz, 3 H). MS: (M+H)+= 350. Exanple
8

Trans-3-(2-{3-[(2R)-2-n%§$9?—'8379rrol i di n-1-yl]cycl obutyl
Tra}usk-é-hwhamzsﬂmﬁz-@ -J(@R)-20hiteyIpyEebliBire 1 tyilchelobutyl}-1,3-
compound wasS prepare accor |n? to the procedure
descri bed in Exanpl e |enzetivazale yt i ng
t ol Ui

e rp i 385 pgéb%r)%fag:gﬁ}&ihgi‘c?g%{] BloRBrare tdscieB
Exam;ﬂélﬂ?t s&bbtgm;?gﬁ Eﬁﬁjd\vﬂﬁzﬁ ggDGISSi)et@m@igvhé[g aa]dmabMaBQ-W
pyriding (gya(aple fl:g)ﬂ?ASQ{lql’.ﬁ fon pPYrm mgz‘s S)@fpnlg ag|d48 I—Fgll\ﬁfghjg) Iw—l
cDCle)® ppnf 8.48 (6, 12279 H3, 1”?4 8.6A(d, U=8%8'H451 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, 5H) 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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15 Hz, 1 H 3.87 - 400 (m 1 H 3.46 - 3.64 (m 1 H)
3.01 - 3.15 (m 1 H 2.73 - 2.83 (m 2H2.58-2.69 (m
W(22(H)7/0m0342 - 2.45 (m | H 1. 70- 2. 12 (m 5 H)PrAT/5S2006/036422

3 H. M (MH)+= 400. Exanple 9
Thefitle sonpoting dyqspwqgﬁr@p geeording to the procedure described in

ExamplgZ1 S Rl o S48 bt DY bororit aca.
H NMRqg00 Mrmg G:IDCI3D16 pho GeBtiF 8,066, 2 By d. 151 (sExXa T 681(dH, J=8.82,

1.70 Hoo T BUSIES 55,04, (.81 B) Bet6 2368gh-1 H) 3.0% 1B d54BbroHhR65 -
2.86 (1, 2 b BYIE 05 B8 (P AL) 2. 8 ﬁ?mwm §i85 1203 (m, %42)

oroni acl

157(n8; ’pldbn18144@l (d6. 1048273 Hz MS: (N-+18)'eB7dd, J=8. 48 Hz,
H) 8 - 8.04(m 2H 7.62 (dd, J848 203Hzl
H)704(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(m2H)251-2.64(m2H) 2.24 - 2.44 (m 1
H 1.47 - 208 (m 5 Hexampe {8, 3 H). Ms: (M+I—|)+_
. O~ E . g . \

4} - 4 K N ] }
-1, 3- benzot hi azol 6- Ibehgomdél I e 76 V\D 2007/ 038074
PCT/ US2006/ 036422 The title conpound was prepared
according to the procedure described in Exanple 1 F,

bstitut 4- df
by m di ne- & bor oni o CeBRBA L2000 My, o) 8
Trapp+6-Brohio-2-{8-[(ZB X Bﬂméthbkavﬂoﬁ«ﬁiné‘byl]@@bu‘tyl%,§-bdnzoth|azol
Treafie;rorpoypdaiias bréarg Ferprdingfo 3 chg%fes%eweé In
Exampza ag ?@ostlt@t }_||'§Z;32-((§z n?ethgllggrrgﬁdme %@Xkﬁm&hﬁ%gﬁolﬁﬁne 'H
NMR (BOWH:L\/ECDCN&BI)ppm IRB (cE>da=r’rpﬂ7eHz,11 H) 7“[821(1@, £=8[B4 Hz2$ H) 7.56

(dd, =GN B s 6 Gt P e e 2a) b 150328 390

(m, 1 q)gz ggt fizyd)@ r@'Hrng B9 12er$ wCh ahuyt, sdslzlﬁé%(rﬁegm@MZ ol f1 (m,

title’ corpound prepared accordi ng t
1 H) 1800208 (1@, ddt)ct.7Bed .89 ( mE>1d1h)31 811 16572 §ubd X hﬁ?lﬂg J‘4 37 Hz,

olidine for 2-(R)-nethyl pyrrolidine.
3 H). @‘ﬁﬁdw@ %16%52 CDCI3) 3 ppm 7. 98 (d, J=1.87 Hz, |

H 7.82 (d J=8.74 Hz, 1 H) 7.56 (dd, J=8.73, 2.18 Hz,
1 H 3.87 (t, J=9.83 Hz, 1 H 3.65- 3.80 (m 1 H
3.22 - 3.39 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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(m I H 2.82 - 3.00(m 3 H 2.69 - 2278 (m 1 H

2.56 - 2.66 (m 2 H 2.04- 214 (m 20 1H 1.89 -
wQ@203/08sw4 1 H) 1.78 - 1.89 (m | H) 1.61 - 1. 72CT/0$2006/036422

H 1.27 (d, J=4.37 Hz, 3 H). Ms: (MtH) += 351/ 353.

Exanpl e 11 B Trans-2-{3-f (2S)-2-nethyl pyrrol

idin-1-yl]cyclobutyl}-6-pvrinmdin-5-yl-1,3- 25
benzot hi azol e The ti té&@@iﬁg@nd was prepared
Trans- %0@04 girﬂgthwvﬁﬁmlefrps SAP-83GEEDLD- H%ih\ylﬂvrfdlﬁmwevllbﬁclobutvl}-

Strtoutrng mpre IIAfor t:xan'p I E1H NWR (500
l\/HzCDCIS)6ppm913-zb thiazgles. 97 - 9.08 (s, 2 H

'gh%%tlé gampyugag@s aregg% acggrén%togtgé p$§ %%Jr? dleslfp ?ﬁd in
Examp% ‘f‘fg sub%{lﬁﬁlpéﬁhe grcb‘ﬁuéi o@Exﬁaﬁﬂblg 1E|)A f()ﬁthelplfd)juzt 6PExample 1E
and subﬁt|tutu9g12-6 an@@h@xu—5-|py|qymgy®goromc ggld(fﬁf pxn@dnp%?mmmc

acid. éﬁ%‘ﬁ@%wz CP o001 B Sas s PR R A )1 708

| 3H) 4.05 (s, 3 H) 3.83 -
(d, J= 1?Saﬁ?hg gfmlyﬁs(@;&:za:g{ 1 H)4306 (srmt %w V(re;r & )‘iﬂ
3.95 (m,|t W) B& + Hth(m 1 H) 33 0ed 28t (M a1zH 8-685- {8 (1 ‘3 0-

2.65 (r@g@@? b%dm?%?’gi@%ﬁzq 1Elllf—c‘iJ Ib@ tl_‘l}t'itng'?ﬂgﬂ roduét of

Exanpl e 11A for the product of Exarrpl e 1l E and
substituting 2, 6-di met pox rim di neboronic acid
for pyr| m di ne-5- boronEé—%Ei?—E.f 1H NMVR (500 VHz,

H)406(s 3H) 405@&M83 103.95(m 1 H

%',Iﬁe tglq_gorgpq&m w3s g)%ere%égsaqg‘%rqzﬁgrg&}hezlp% éﬂfes éﬁéib%g in
Examp}e h¢, suﬂstﬁﬁtlr(g?’lthr;egti?;mglﬁ 1d /IQ Wé%pleﬁ&ﬁfﬁﬂi euB§ituting the

product &f E&ah{;ﬂ@)ZAZonpymIqmw-ﬁebd)ronmaCldl [ NVIBLEO0IMEZ, GDCls) 8

P B4k A Bt Gt h D) Brife ot d 2oE 1B TR g e | F) 740

(dd, J-%Jgéti BaHAY HE? 0PX@MBER.6B1HA 1 b1 3t$@ E%mh ef M) B.4d3.65

stituting product of Exa

(m, 1 Iy BiOdi B 4851, Br)aP8 -68 (M A m5@5(§o3 MJEZ 5 Bh) 8-39 -

263 (B T §8s 203, § ik ey - B log T el od S dheo i e -

Y = )& 398.3. 83 - 3.95 1
1.68 (@_,%H)j.g_é égd:s HI=RASIMEH) & 378 (m 1 H

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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(m 1 H 3.04- 318 (m | H 2.69 - 2.83 (m 3 H
2.59 (s, 3 H 2.53 (s, 3 H 2.39 - 2.63 (m 3 H 1.95
wWo 2070%0¢4m 1 H) 1.81 - 1.94 (m 1 H) 1. 69 - 1P¢8ﬂU$1m)6/(136422
H 1.58 - 1.68 (m 1 H 1.16 (s, l—g M+H) +=
(m, 1 H338L7 25.66x@mpl H) 2097+ 38 (&, (12H)266 80 (m 2H)244 2.62 (m,

2) 2571 R B ED 2l i 180 1 49 Gk .7 178 (m.

1.440eNBRYRI 3719} € 14TBE3 H)t INGSCOWPEYR®BTES prepar ed
H) accorgl ng to the@proc)edure@ggscrl bed in Exanple 1 F,
except for substituting the product of Exanple 11 A

for the product of 30_1:5%%@ 1 E and substituting

2- et hoxypyri m di ne- 5- cid for pyrlmdlne5
Transb@f efl‘nét iy gyridiht INWR2(BIR $32-m bR roiding T

500 (0 I8 e denllely S (O S LN
ﬁh%?tle c§?rgn\569(1%qp¥ E&B?)%F Bgéﬂdﬁ?@ﬁ%@%ﬁée?@durémesbnb&d in

Example FZGXﬂ)epifGrélsubsﬂtLﬁmg(the pradudt of Exampla MA forhetprapluct of

Examp[lq.r?éand,_ﬁu i ng]q%i%?&o3?y%\jd%2fbg?naqé H%I @Byw&ng %
boronu{]%!i') *H I?Qﬁ’amgt hoxypyr | A 5 ppm 8. 43 (d J= 2 18 Hz, 1 H) 8.03 (d,

di n- 3 yI) %1 2- met
J=8.42(Hz, r1oH) ) @IV (0, YN ScHobUHY 17483 (dd t&a@ iz, 4 Hir%m (dd,

t
J=s. 42diéﬁHigﬂgﬁﬁqgﬂe@nﬁ%ﬁﬁf%ﬂc‘éﬁP‘3% ”?F@E?’béf BREGE HE a7
-3.58 (11%011#% Aphel L2 der ZtSEG(nﬁ)YZJHI)QtMDfZ BH(nEXRAPREE -
a substltutln 6- net ri di neboronic acid
2.39 (ot Hoyh 92t 8103415, Dol dTe- A BaLM. 114%@7 500 /1D 1 b -
8, 4 1, 1 J=8.42 Hz, 1
1.64 (mri)fg%?“tgd(gélg@ézkéﬂjz Méi §0|§§) J 8.58. 2.65 Hz,
1 H 7.61 (dd, J=8.42, 1.56 Hz, 1H) 6.84 (d, J=8.73
Hz, 1 4.00 , 3 3.81 - 3.92 1 3.47 -
3.58 (anI) 1 H (2.9’97-3.%151@&%_1&)2 6gm2 85H)(m 2 H
: 2594, idi donim- bén'i&thﬂaz%?—ﬁ )quinoline
Huweltlt@comﬂ\olﬁﬁld Qvas p?e;bareiﬂ doto(ding J@meprdezedusa dﬁscrlbsd in

Exampie diy SabF NG (ROBPCHEet ATBRIS b1/ rine Rypdusof Eagrpte 1€
and s%sﬁtﬁlng?‘s\gh@ 848 arfieirly)-fuUs PibrEbordin 2 tddihdline for

repared according to the procedure
pyrlmldﬁﬁeéﬁ-bb&ﬂﬂc amElxdthMRL(BQO Mlh'lzsﬁlll@lb) Hgprh.2ar(dddre?-581Hz, 1

H) 8.38 (e 501k, 1 ) 8.08% E29U s 18] 75670 0811712, ) 7.81 (e,

J=8 4%3 1(§7f-I25 15} PR, b M7 Bhdinseher allays 82 138giinno H)
3.46 - 3.64 (m, 1 H) 2.98 - 3.16 (m, 1 H) 2.65 - 2.86 (m, 2 H) 2.42 - 2.64 (m, 2 H)

228 -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) 116 (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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pyri m di ne-5-boronic acid. 1H NVMR (500 MHz, CDCl 3) 8
ppm 9. 24 (d, J=2.50 Hz, 1 H) 8.37 (d, J=2.50 Hz, 1 H)
WwW@209/03808 21 (m 3 H) 7.90 (d, J=8.11 Hz, 1 H)P@1/8%2006/036422
(dd, 25 J=8.42, 1.87 Hz, 1 H 7.71 - 7.78 (m 1 H)
7.54 - 766(m | H) @@mnﬁal&g(m 1 H 346364
H . " fA .

yomg - )
T‘he %r&ﬂuct oiE&an{;m 1C QﬂDOJm N 771nﬁl%le()rWasldi§kolvéd 4e6-ml
dlchlor@agtﬁang qn;d 4 mi ethanc()l 2- (R) methylpyrrg)lldme (1 04 g 4, 23 mmole,

o o S0 ABHET o b o
temperﬁﬁﬁé OSSO ﬁﬂndﬂ@ﬂ 20 W@%éﬂrﬂjmﬁm L 3154Anﬁmele) was added.

brono-2-{3-f (2R) - 2methv|pvrrolld|n vl | ¢vcl obut vl }
The mlxtyr@weérszksm abigom terapergiusa qvermighic ke ractioivas giyenched

with saﬂﬂgteﬁj %dl%ﬁéqb%%téjﬁé Qkffﬁ%eg w&o{?‘kmoﬂ%ﬁ%%@haane

combinéd4dganicllayers werlensashexkwith brinky dried 6%essatium sulfate, filtered,

and copdemteaeqNGEG oA Prass RO GhfE tierga Bog FERMGH Was
punﬂed?%@lhM@éh%@grapﬁﬁom%tﬂﬁom BllrokRit dhd E1:"7’63|‘f\“|‘ethahnol in

erature overni g reacti on was quenched

dichloremetivaiteg do giudi 4oy (b tyisid) of thaditie conpaung. wiH NMR (500

Mz, GRGRLE PRI 74 e 1o 06 by BT eB TV L HI7 8 e

J=8. 54§ hlgagnech H)13054m§ GBJGﬁeﬂH)@t@' grz@e(rm r‘PP'il)Qe@b psqw e H)

|vet he crude TO uct puri

273 - 286:d4m; 1cm>amﬂgﬁap(ny 2(Id ) AHEar R, (oI &7 < O, )

1.79 - FBOUAL %+ R o7 TR BRE ™ W%Hé&%hﬂvﬁaﬁ?@%é?? f E\éﬁ?
(M+H)+L9§1/(353 J 1 83 Hz, 1 H 7.80 (d, J=8.85 Hz,
dd, J=8.54, 1.83 Hz, 1H)354-365(mIH)315

-329(m 1 H 3.00 - 3.13 (m 1 H 15 2.73 - 2.86

(m I H 2.56 - 2.69 ( |@17%32-257(m3|-|)
1.92 - 2.05 (m 1 H (m 1 H 1.67 - 1.78
Cis-2{R[(2R)D- niethﬁlovrréhcﬁﬁ ‘K—vﬂcv]:ldbnt\m ﬂi-7ov6’|$nldt81 Byl-1)&benzothiazole

éjhg t@lg{_@?gx%é%; \gaﬁﬂrﬁ lr%gja,z:,%grcp Ing to the procedure described in

Examqllé“ﬂ& ut}!étlt r&i EQH%XJ&% H{é ;5%6[:8? SH 7B thd Pg?&lfd?%?E%ﬁﬁﬂ’e 1E.

e co prepared acco
H NMRf(@lOGCMHe GBKM)l fbppim M23 Esafh‘pll)@ M 6, 25|‘t|)38103t-lﬁ A8dgm, 2 H)

765(dpérrgethegkz t of Aforéﬁ_B&n% %339{ 1%)%10,13.12

(m, 1+ﬁ_§27§ ?68%(@?’]1 SH)?;%%Q -(2"'70 %mH>| H)72 @5 (2d5’9(r21 §H542 3é~@94o (m,
1 H) 1.93.-1205 (m, 1 H) 1.78 - 189(m 1H)167 179(m 1H)144 162(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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25 (m 1 H 2.76 - 2.88 (m 1 H 2.61 - 2.70 (m 1 H
2.44 - 250 (m 3 H 2.30 - 2.40 (m 1 H 1.91 - 2.05

w@ m07m386)741 78 - 1.89 (m 1 H 1.67 - 1 79 (mP(lT/B$2006/036422
1.44 -

Examplg(gﬁrﬁt@sﬂwt(gl.nha@gdqu of Exa(mple 17,|1_\|) for the prodqu of Example 1E

and su?stﬂp{%ﬁ/nﬁo@% i 1@@5&1&%@%&@3@%%& -thl%rﬁi‘f HoR]. 6 VR

(400 MERTODC1S) SSMIT.004H cI=R0H i) V76t ([de Jp1 Sdadyr£H) 7.45 (d,
described in -80 WO 2007/ 038074 PCT/ US2006/ 036422
J=7.67 a7 1">8F(ddsdﬁ§1414's dt6hgzs hED 1 QR () =dt3&EKENH I 3.9A- 3.70

h
o RS U bl ) By sl ey e
2.49 (181 HYVR28 ¢ 2087 (Yhiz5 H)DCO3)- 260 b 7 199111 - 1J88B(ra91 IHt) 1. 59 1.73

(m, FMB‘ S rmal B 115 6o T WSl 24527 56 v

357-3705(m 1H 3.14 - 3.29 (m 1H)299-

313(m 1H 2.73-2.85(m 1H 2.59 (s, 3H 2.49

(s, 3 H 2.28 - 2.67 (Exampi§19.91 - 2.01 (m1 H)
- 1.59- 1. 73 . 1.43 -

3 r‘z%‘thi%zole

3-f(2S)-2-nethvl pvrrolidin-1-yllcyclobutyl}-6-pyrimdi
n-5-yl - 1, 3- benzot hi azde@mple A9 e 19A

C|9 _bl%nk?c;- -{3-

The produbtof Esxbrrﬁpieﬂm €5(ID g 500 mmolél) vVaYs dizsbpdving mi

dlch|orgm$§ml 30 Veeglzcli ggyl_cﬁn%@ﬂ:g}ﬁsggdsr n o é(rrpﬁdlggaza%%g ?34%%mgle
toluend ggﬂﬂ&&%&ﬁ%@%go{nh 2 ﬁn%‘?'\l\}éi@th&ﬂra‘aﬂbg%?nd"‘iﬂ% ddi§bn was

ed and the solutio stirred at roo

stirred taerqun aémpera‘tmre 20 30i minuéss. EvaneeyndinedB68 1(,3584 Immole)

was added, and the m xture was stirred at

was adtsg ARG R FKr S YaS SLToG At Foa oA UG OvaEridlahy & e edetion
was ql}t’%ntﬁgga \?\/\?lﬂé’agtgpaél g%f)g frﬂ‘gl?ngtfc%glgﬁeﬂﬁér%na et PR ES tiff¥sSith

he conbi ned organi c
dichlorbmethanerdihe mbmedmrganibﬁaymfs whre ehshedrwiths bdnendried over

. | d [ ud
s e B BRI U
purlfle(ﬁ Qy‘ﬂ:%hﬂﬂ%ﬁfdﬂﬁétﬁbﬂéw @4 R hYNIRA Rgarixideand 4% methanol in
| or omet hane ﬁ ve 98 (16% yi el d) of th

dwhlorp@ltleamjﬁpmg mg t|tI@|mm:;OLmqurH Nl\,g% (500
i, ittt it - B, 5079 o g
J=8. 54}9301?@3 [} 1 'Hg':*) 58 @065 (n?1 124)(3115 13@9 (n2 1714%3 @o 8@ ‘I(ZTQm 11 H)
2.74 - 28@9(an12@8- 68(m H)243 256 m%H)zso 239(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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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. M
w@ koFp3se7851/ 353. 30 Exanple 19B PCT/US2006/036422
Cs-2-T3-[(2S)-2-nethvl pvrrolidin-1-yllcycl obutyl}-6-p
ExamplriFTistibstitatig tHe Brdumck of Example:19Aler ﬂﬁetprgd@@rgf(ﬁn%nple 1E.

H NMR GO0 SPGB0 PRTHS ﬁ&&%@%iﬁ“@ﬁﬁﬁé 13 2H)
7.65 (dd; Ut v BB, hleHgé%%U% 78t WBQ&%%Q%MP 00 - 3.12
(m, 1 H£§22235 {2.86l (n)1 H) 2B60(s2.72 (H), 18H0)G 43 82.58 (3 H) $p30 -75) 42 (m,

1H) 1.9 28 W?nff‘ﬁﬁ 801 904m 5 H?rﬁe?q 27‘62(%17,(%)%4@96 ?5@35@1 1

0 fm 2.43 - 2.58 (m 3 H 2.30 -
H)1'16;?54§"?>mM§'ﬁM|JT 1.;%“111sz. 05 (m 1 H)(l. 76 -H)l. 90 (m 1
H 1.66 - 1.76 (m 1 H 1.40 - 1.56 (m 1 H 1.16 (s,

3 H. M (MHH) += 351#@%@20 Cs 6 (2 4

di met hoxypyri m din-5 (2S)-2-nmethvl pvrrolidin
Cis-6-(2 M-dirhStiek@ghitinibin-3-yB-2- 19 [(aS)2eimbiatmirelidifré-yilcytlebutyl}-1.3-

compound was prepared according to the procedure

described in Exanple Q_@E,Z_Q@L@%Qtutl ng the product of

fﬁ%g@ Cgf‘r?rﬁéljnglr\%égﬁ@ﬁ%%%% lfdl ﬁm?l'eeprécgdurértféscnged in

di neboroni c aci
Exampfé)fl prutbsﬁtmﬂngethﬁ grodocti af Emmple 1HA fanithe pewluptef Example 1E

and supg@tutlmg 2§g%§thgiy gqugm%ezborgrm@@ctcg%r%%lmhd E% (gér%énc
acid. ?@ﬁ?ooﬁﬁé’ Joulol) glbngsleﬁ &3 Hi)9729g16 8103 th, @(H)?z 55 (dd,
J=8. 44H)1 69 I‘Hi 1 H).466 (sn3|—B) 45 (8, 3361)3 @5 48.70nfm, 11 H) 31159-13_29 (m, 1

H)302_|)3114Qm 1H_1)25%2 (3 68,y T b 26T s 25"t 24K RpPen. 3 1)
2.30 - g (tnﬁ,;./] POt o ez%ﬁz@% ﬁiéﬂisﬁ 188(m 1H)166 1.77 (m, 1 H)

1.44 - 2:5%trhv1 phrict8 (sj|3rH)]. MiS: éMd'Il‘éBvﬂW} 1, 3- benzot hi azol e
The title conpound was prepared accordl ng to the
procedure described in Exanple 1 F, substituting the

product of Exanple 19Agxym%|b@1product of Exanpl e lE
25 and substltutl ng the product of Exa

Cis-by(2i,6xdihh eibypyHoinas -H2S)}4-methyipw L'uA

ppm 7. 99 (d, J829sz 7,26 (d, 3=1.53 Hz, 1H)
7.45 (d, J=7.67 Hz, dd, J=8. 44, l69HZl
Whe7 tl@@ c&ﬁhpodn& v@'é ﬁﬂépaﬂed-hc&r&n&g to3he Oroc(adpre_demrg)e_t_tsln

Exampl)e ﬁz Eagli)stl’gtle'g_b theprprodu_ct of I]:'xarg‘me JfQ,KDforZ’the product oq éx@m&e 1E
and substituting the product of Example 2A for pyrimidine-5-boronic acid. "H NMR
(400 MHz, CDCl3) 5 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) 3.568 - 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.

Example 22
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1 H 2.59 (s, 3H 2.49 (s, 3H 2.42 - 2.52 (m 3 H)

1.912 - 2203 (m 1 H 1.78 - 1.87 30 (m 1 H) 1.67 -
waz2m7/,08sep4 1 H) 1.42 - 1.57 (m 1 H 1.16 (s, 3P¢d/USNB6/036422

(MtH) += 378. Exanple 22 -82 WD 2007/ 038074

THnE- @%QQQ’(W%X’E@WW%}I&n(ﬁvﬂ@dobutvl} 1,3-benzothiazol-6-
(ZR)-Z-nethyl pyrrolid |

i n- 1-yl ] cyci obut yI ¥hRyriglagin,3Ghheng, -
> f
g g s el g s
# 504- E(OLG) (6 Yy, 071 Amohalp), oopppeﬁ 1(hdy, BYL7 mmde)mndegotamwm
o B B SRR S P BB T BT e
mlxturetv‘\)lﬁaﬁ ‘F\‘éa?éd éteféﬂ‘dl& d%ﬁ{l@hlg"ifhe réB&tidrPRes| 'qﬂi@ntﬁﬁ‘éd Qitanedted and

wat er and extracted three times with
extracted dimeertimes ithedichinesroethBhecthe cgained eiganic lagets were

hed. wi t
washed e ied @ solbrEPulbir gkt i thhfitated under
reducealpfesém% g tHy @du@tprwmrwmas vmrpu‘rlﬂed Byycatomnm 1o
chromato r:?é)hy (0. 35% ammoni um h drOX| de angll 3.5%

chromategrenhy %caremosiLeMBYtiapide ard giRfe Methagol(iR40,

e

CDCI3)|‘gpp|5h 3!)15;m6$ HYBI05 (8. E7.92.(a8, ¥3.74, HBTHZOL H) 7.682(0c,
J=8. 73§ 8}181HEI) 13")57826 -3. 372)("(‘n4 H 7»-98 { di=o5, ﬂ77°'% ﬁ\z 1 fi}ﬁg B6 - 3.0
(m, 11 é}%s 7@%@6 THia §.%74(Tm rﬁ%ﬁﬂ a3 fmbh %22?4 287 (m,

1 H)ZEB—J.‘Z WB (m, 4 HB1.00)- 2.03 khn, 1.H¥1.79%. 1680 (mm, 11—!)!—0 66 - ]J67$$:m 1
= 367
H) 1 44‘rér@5 @T‘mitﬂ);? j@-(?23 B{{é%ﬁgg&fl"'a?‘ﬁeﬁ%’l pyrroli din-1
-vl | cvcl obutvl }-1, 3-benzot hi azol - 6- 20
yl')pyridazin-3(2H)-one The title conmpound was prepared
according to the proce@@elmg_@&rl bed in Exanpl e 22,

sybst it
TransbReivha(3

CDCl 3) 6 ppm 8. 12 ( ﬁaézﬁhﬂq_ohel—b 8. 01 (d J 8. 74
Hz, | 7.68

H)
Tre i etzmpmuné wasaneparedzas:cyf@neﬁo rtlze prpqqyiU@ é@scﬂbed in

Exam%e@ Cibstylihg 3 r#gtqyl 362@ é@da&g@g@@% ﬁt@,}# A1) fbr 3(2H)-
pyndaZm%ﬁe( ”H ﬁMFQ (fa)o4|0|st cDi:ug})a BpR8. ‘122(d3J’—’( 8Y le 1H)) 8. om(d
J=8. 744)4211&5) 7 68.(dd 4=|=ﬁ 7, 248 Hz, A 77654, § gng 3 g, 11H1%r&qj
1=0.67 Fiz. $ 1) %552 3o (W1 1y b 3 38 Tm, F0)=88L5% £, 1 H) 2.74 -
2.84 (m, 1 H) 2.59 - 2.69 (m, 1 H) 2.45 - 2.56 (m, 2 H) 2.40 (s, 3 H) 2.30 - 2.37 (m, 1
H)1.91 - 2.02 (m, 1 H) 1.78 - 1.87 (m, 1 H) 1.69 - 1.77 (m, 1 H) 1.55 - 1.67 (m, 1 H)
146 - 1.52 (m, 1 H) 1.16 (d, J=1.87 Hz, 3 H). MS: (M+H)'= 381,

Example 24
Trans-5-methyi-1-(2-{3-[(2R)-2-methylpyrrolidin-1-yljcyclobutyl}-1 .3-benzothiazol-6-
vhpyridin-2(1H)-one
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Trans-5-nethyl -1 -(2-{3-f(2R)-2-nethyl pyrrolidin-|I

-vl Il cvcl obutvl }-1, 3-benzot hi azol -6- yl)pyridin-2(1
woi2e0a0880783 WO 2007/ 038074 PCT/ US2006/ 036422 HECEUS2006/@36422

compound was prepared according to the procedure

6ifid %F’h dﬂmeiﬁ%iﬂilo 6d8 agm?nrtgm thg ffooadurgldescribed in
Examph—ﬂﬂmb(sgtr;(eblnm@mm%ﬂ Fapapess (GASRTopHlge ST RaR-
pyndazmo;‘u—:«32 I—['ﬁ\’l\/lli (;‘;& M‘i‘%&?ééglsibp%éé @Ol?’l-ﬁzi Sé(d'DJ—ﬁ 8375Hz 1

H) 7.44d J58.58, 12 GOt H) 7053713 fm3 25 45 (< 1—I)-|)5 621(d, 2936
o, 1 1 8 5 50 ( (245 - 335 5o} k) 201y 38R, £ FeTg 2 2188 (m,
1H) 2. 3(5 12161@110?5#@”2 43 g#l(nr%s 1—,_)032 89600 fm) 2 26‘132 (5,13 #51.91 -

203 (rd 180 (1078 J:rzsg)@nm 1036 - 178 (n{ k) 4-56350.6510n, Elxé'ﬁqa 4 -

ans 3-neth

1.53 (%31— H()ﬁR} £, st f)'@zv %’Il) VR N 58 Bbut vi }-1

3-benzot hi azol -6- yl pyridin-2(1 H-one The title
conmpound was prepared according to the procedure
descrlbed in Exanple ZZéﬂEmhggltutlng

128, 42 HZIH) | 2H _ 1 ” .42 (dd,
J=8.73, 2.18 Hz, 1 H) 7.21
JE: titte compoungiyvas, prepareg! @po@mg |tcg E%e @ro%dur%ggécrtqﬁd in
Exampje g2, @H&tltu}_ﬁg §]W%fﬂyl-%-d§%|d§ ‘t%ASZ#ﬁ?OC( BB-1 2'fon*‘|3((221)58 -
pyrlda’z%oﬁeon(NMRi(Bd)O B0 CD Gl )ELpoim 8. ﬂ)2+(bi 1=862Hz 184) 789 (d,
125030 3H)zb4izo<ddm§ Ot BriB0) Bl a5qh. 2 1) 681, 4=6.7+
1y5§’1$]etﬁ\(ﬂ%4@1? 3151326, (m, 1 H) 3.01 }311 (m, 1 H) 2.74 - 2.83 (m,
1H) 235339%5;@1'1 22 8l) 43 yrz>55y(m ) B-28( 2200 1 bl 286(s; Bthhe1.90 -
oun Was epar e co [
2,01 (Godor) BE0 1 HOBEhD) B 350 ol EatTe b IBR B SE ot 15 (5. 3
_1fth duct of Exanple 1 E. ' H NVR
H). N%ggprmz %égd g; 8 Spfnrg gg (8 J= gmiseHz 1 H 8.03
J=8.73 Hz, | H 7.92 (dd, J=3.74,1.56 Hz, 1 H)

769(dd 1=8.73, 2.18 Hg, 1 Hs7.23 - 7.30 (m | H)
7.08 (dd, J=9.51, 1.72 RN 3.58 - 3.68 (m | H)

: efzathiazol-6-

- .99 - 7. m 1 H 2.45 -

H 2.31 - 2.41 (m MMQ%E@Q_H)Z’J@& (m 1 H 1.79 -

1T%8 h‘tl@ co%n;%_gunld vq’/gs 'pr&pa7rgd G&orki r@ tolth@pr'océd@% de8criBed 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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H 1.16 (s, 3 H. M (MH += 367. -84 WO 2007/038074
PCT/ US2006/ 036422 Exanple 27 Trans 6 nethyl 2

W@ 2007 8350(LS) PCT/US2006/036422
2-met hyl pyrrolidin-I-vllcvcl obutvl}-1, 3-benzot hi azol -6
- yl)pyridazin-3(2H) -one 5 The title conpound was
prepared according to the procedure described in

Exarrpl e 22, substituti B%aERie 8¢ oduct of Exanple 11A

f AW ' ARG 8L 1 BLhdirothiazol-6-
Trans 6-me 4l M eI [V IToT - i dazirnone. TH

NVR (500 MHZ, CDC!_\@;M@EMM@ 1'H) 8.00 (m 1

Ztg[l%fcaon%qm%iv%gg %ﬁeRqﬁed fcpé) céuﬂg) t%eaorggég]%e q&%rlgegjin
Exampge gé %ut?'stlﬁtm igBQiuétoof%)?a?’nplezl @@fo(' I‘Ihe geruo?oSExample 1E,
and substiufing 6cmetHlyl-3)(2H)- pgndazln@m fan3( H)qpyqda/zxnonq 8H NMR (500

i e e Stk 8 G 97 B v .1

571 11 (m, 1H
(m, 1 'ﬁjﬁp é@} qqtl?rgtsr?vl%\%/lﬂ(gql |1dl|—l)n3 15V|3; %?/érlnogu}:) 31'}02 311 (m, )
2.73 - 2:86cm,ot Hi) 2256 - B-68y(mr1 th) 245 12.9p- (Fhe hihe-44 (8.8 H) 2.30 - 2.37

im. 1 TR, TRTERSFS £87TGEAI0 167 LTI I8 01

i ng e’ product of
@gﬁgp f on+Hive: ggpduct of Exanple | E and
2H)‘Isu tlbtH MS gq-nma hyl -2(1 H)-pyridone for
3(2H) - pyri dazi none. 1H NWR (500 20 MHz, CDCI3) 8 ppm
8.02 (d, J=8.42 Hz, 1 K¢ , J=2.18 Hz, 1 H 7.42
(dd, J=8.58, 2.03 Hz, (dd, J=9.36, 2.50 Hz,
Tran§-5bﬁ1eﬁ1vil-5 (OS(3-[128)-26n 6@y lpyrrolldia:- Bellcyetobutylkyl 3beazothiazol-6-
9 (m 1H)315-325(|_| 3.01 - 3.10 (m 1
277-285(m ! 7(m 1H 2.33 -

Trﬁg ggg}(: pﬁ).lpé wnia%%r%pﬁed’%géer@%g to Zihé’}r&dfﬁd uke idestriféd in
Exam 22 J@ubstltuﬁngi)the MR dydviefExampie 3 fongb@mpgug’gofgﬁmple 1E

and sqpSBYUNG FEHAYEoFIFDrRYdore Tof PR rypitpginpne: H NMIR (500
MHz, %oﬁélaﬁé’gt}hﬁé B (@ JHb oo F) 6 (d) Jenel830z Thel) 742 ld,

was' prepared accord |n to the procedu
J=8. 56e2<03||bgd1 Hi 7. 28 &y e 9 238, Zﬁfblsltzl 1 )T s (9iel bla&a@%fd oF9.36

11A f |

Hz, 1 B Be S H%mal @Mg;}% 3] H0PL §.46 m, #9 2.77 - 2.85 (m,
1 H) 368287 (thdatiymas - 2156 RS (530124%, 3 H$S.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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WO 2007/ 038074 PCT/ US2006/ 036422 CDCl 3) 8 ppm 8. 02
(d, J=8.74 Hz, 1 H 7.89 (d, J=1.87 Hz, 1 H 7.42 (dd,
wJd 287038074 2. 18 Hz, 1 H) 7.25 - 7.31 (m 2 H) 6radBU§1006/036422
J=6.86 Hz, 1 H 3.57 - 3.68 (m | H)3.15-3.255m 1
CDCIs)éEDp @202 SCB,.JEQ.XmHz;H ) 289 2d,-J-21.85 Han! H) HA23dg9J=8.73,

2,18 Haf1 ) 205734 (R 21DE1B G, SBAGHA 1) 3679364 (581 (315 -

3.25 (mp S HIB G2 D (i 2725 7 oL 255 208 (8, )22 -
253 (nggslgw;m:ihztnﬂi(lm, 3- k) 220((3|; By oM di202 (i &y bBA-1-§8 ¢m, 1
-benzot hi azol e a . +
) 1,655 $78-Bh i) 3¢3- ot B et 33 e oS Y05 3891 o
hi azole Pyrrolidine (295 1, 3.54 mvl) was added to a

sol ution of the product of Exanple 1 C (100 ny, 0.354
mmole) in 2 n et hanoExample 88 nixture was stirred at

SRR B2 o i1 PO AN BBh OO e cfe

S 55 O D A @ auucuy cl Ul

m xture was stirred at room tenperature overnight. The
reacti on was quenched with water and extracted three
times with dichl or onetBxamaple S84 conbi ned or gani c

| ayers. el e was hed, Whlifinbl L R§cloBltyBd Susinahysle
sul f ; are 0 gl Ve e crude

PAliGinoaDs ful 54 punofivess agdedtaansolutibnarfdhe grahief of
(0. 5% anmoni um_hydr oxi de anij 5% e

Exampde 301 (HOOTESHARES TDOLR) 16,2781 St 330G idiyee pas gimed at
room §fERRARe 1ot 1 A8, HHIpnYCHanCipirbBiqiRl (FMAGE DB, SR was

added Bndithe4ebdting MifuTS waslst®dHat roormHenpesgture vepight, The
reactioE\I? \gg's ?ng\engl'?@cgl\?v{tﬁ E)rn*ga’tér %@%Xgﬁ?tég%pge?e tﬁ@es W@i%@lﬁorﬁethane.
The c%ﬁ@{n%ﬁ%rg%@p%?}@er@%s@e‘d With brine, dried over sodium sulfate,

-pyrrolidin-1-ylcyclobutyl)-1
filtereci-drenzaridentrateldeto give the cludequnguciivhigh svas Rileskby column

envonSESS ki 5 SR OSSP obepb A Rorortnanc

i ; R Q00N z, fér i
to givésgigwg@fl%) Ebﬂﬁgﬁlc’gl% cEJoSnEp%urid'l WRM z,(TOCR) f& thpris

, 8.08 J=8. 59 Hz,
~ isomeB® phreF.97(d, J=1.883HEiz] H) 7::30 ﬂ,GEBngHzﬁg!)gg?"r id%ar‘l)-p@?&

1.99 He, Ar) B8, 364ms 1) 308 $48%y. w2 oM 0s . B 1#P241 -
2.53 (M@ig&%téz Z@)24 r@ MEMiHy*3337/3386 WO 2007/ 038074

036 anpl e 31

Example 30B
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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Cs 6 (2
met hoxypyrim di n-5-vl)-2-(3-pyrrolidin-I-vlcvcl obutvl)

WO 20030888mr ot hi azol e The title conpound was prBEBUSINNG/036422
according to the procedure described in 5 Exanple 1 F,
substituting the product of Exanple 30A for the

product of Exanple I E_and supstituting
2 met hoxypyrl m di ne- S-E@lBﬁjgéﬁci d for

_ﬂhé-tlﬂé chpolmld)wés 583p(aujetj adc@’kng tmthggaregedqreyq;esgnbgd in

Examp@ bg subgstlﬁgIWe?r% (%cg f&_a%plgéo%ﬁor Eﬁe_g!%o* Eggrgfle 1E

and sulgﬂtu -nBihb rfrﬁrdni’e BDborbﬁc a(d}d!ffcﬂﬁpyr“&ﬁame%amr&c aeid.
IOlper nlycyc obut | -6-pvrimdin-5- i[
H NMR (beommm @palg & dpsn Bxantd, e? Hp8.0d ¢, J=8.90 Hz, 1 H) 7. 98 d

J=1 233‘-‘¥)e1n|2|é)t7 Fﬁ’éé&fe’%kg‘dh%#@ gméﬁﬁgﬁkﬁ Hér3 e%oar%c? 2 (m, 1H)

3.04 - @%O([TP'H”H b%s | h@?Bf(ﬁ@@OﬁH? 53|9-52368t(ﬁﬂ41|ﬂ?2138arm5¢ (A7 2 H)
‘ubs tut ng pi peridine tor 2-(R)-methyl pyrrolidine.
184(31IMH\]\/F{\/I66(()M+M-)|2=36EDCI 3) S ppm 7.97 (d, J=1.87 Hz, |
H 7.79 (d, J=8.73 Hz, H)753(dd J=8.73, 20 1.87
Hz

,||—|)350-361(m I—|)279(s 1 H 2.61 -
2.71. (m 2 H 2.23 - 2HEanipke 38 H)152-171(m6
H) . : (I\/H—Q += 35|1/ 353 Exanpl eI 32B Ci s 3 din
1- } 5

The t|t| e corrpound was prepare accordl ng to the

procedure described in Exanple 1 F, substituting the

product of Exanple 32AE% Qteh&2$roduct of Exanple | E
CDCI 9

i H) .
zrl'%otlﬁéjgorgé n&%va% EB’EPed écerrdﬁ 56 the @rcﬁﬂac(ume dlesd:ﬂbed in
2
Exam;ﬁlmﬁﬁ\ H)Jblstlﬁgng pipgr‘ilmerforé- ) m@aymmrql% +_H @{MI% (é‘ao MHz,

nple 33 -87 0q —
CDCIT R {2 ek sty et DiT-£9 8y T2 (576 par | frn oy Ve 2
1.87 rﬁ’q“H)(h) Ok §6*%3H¥0|t|tl | o7r0) @, T 2.64- ezm(mog 223 - 2.43 (m, 6
accor the procedure described in
H) 1.52xamnph €nd, 63). leSst(Wlh{)l?]§5ﬂ43§3product of Exanpl e 32A
for the product of Exanple 1 E, and substituting
2- met hoxypyri m di ne-5-boronic acid for
pyri m di ne-5-boroni ¢ a@x@dmgdle BABNVR (500 MHz, CDCI 3) 8
m8.77 (s, 2 04 J=8.42
Ebp Cis—2-(3-$3iperidinH’)I-vlcvclobutvl) 6-pyrimidin- 5-v| 1@ benzo%hl(c\zble

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

-87-



10

15

20

25

30

7.58 (dd, J=8.42, 1.87 Hz, 1 H 4.08 (s, 3 H 3.55 -

3.68(m I H 2.79 - 292 (m 1 H 2.66- 2.77 (m 2
woR002/02874 2.49 (g 6 H 1.52 - 1.73 (m 6 H).P®BUS2006/036422

(MtH) += 381. Exanple 34 10 G s-2-(3-azepan-1
Cls_al(gyﬁémbuywr]m@m}z‘;wlhﬁd&m&nﬂm-ﬂ-\Be‘krétrllzldwhﬂa&fﬂeezothlaZOle

e e compruinshvas preRaEpd 8eEY NGt G RIogeduE Sessingd

afple 1E,
Exampi%i,r fr e%?ostn't @C@%Bmgaﬂ& M@aﬁhﬂﬁp@?@dfgﬁ@@g)ﬁgd;%g b?lgfr( ple

and subsﬂiﬂatlmg tha’g]d)@pymmtdmye-éftmrnﬂmacﬂd;forz;wmydmeé -boronic acid.

1 NME508 MRt A B G a1 844, TR 2 ) PEIr 096, 1 )

7.58 (dg;id%shz 55?7 ﬂ% gﬁg'iosgs @H?B% 3%85(?n ('nH)!zm) 29@:(m 1 H)

2.66 - MY7AmR@ H) 2.287- 249 (o, HYL 152 - 11'37(51 @nh‘l) M&o wéﬂl 381.
(MtH) += 365/ 367. 20 Exanpl e 34B
Ci s-2-(3-azepan-1-yl cycl obutyl)-6-pyrimdin-5-yi -
3-benzot hi azol e The ti Exg zpund was prepared
accordl ng to the pr oce urle escrl bed in Exa I_e F,

conpound of Exan'pl e 25 1E 1H NI\/R(4OO I\/Hz CDCI 3) 8
ppm 9.23 (s, 1 H 9.01 (s, 2 H 8.09 (d, J829Hzl
H 8.05 (d, J123Hz mble734%(dd J=8.44, 1.69 Hz,
1 H . 1 H)_

?é’ ti'tteSmpauK&Aﬁd@ prépéfped rM%orleﬁ "f& 7 §ﬁ§:ed§% Eéé’dﬂﬂeﬁ in

Examfle 9172, eXceaptfohsubstitatiyg bgxaroeinylaneiming/ior @@n- 5-yl - 1
methyiyBRBfiBest R NMR GOOMHR, BB S paim'7 57 T, 32037 1923@413?7 80
(=G, 7D 5 (G JRemoplon e 1) £5u07 8, 1 5.02-319
(m, 1 HyR®4di 2F3t(m, thi) arwemﬁzérmésld)w@otzag (Exgnl-d) 517475 (m
bst it ut hol for 2-(R)-methyl li di

8 H). MPNMHO058 ks ot 3y S ppm 707 (d 9=, 87 1o, 1

H 7.81 (d, J=8.74 Hz, | H) 7.54 (dd, J=8.58, 2.03

Hz, 1 H 4.01 (d, J=15.29 Hz, 1 H) 3.68 - 3.80 (m 2

I—I) 3.51 - 3.62 (m 1 HExample 84B J=13.73 Hz, | H) 2.81

9 2 N _

The t|tle compound was prépared acc;)rding to th.e 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
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10 Exanple 35B Ci s-2-
3-nor phol i n-4-yl cycl obutyl)-6-pyrimdin-5-yl-1, 3-benzo

Wo biocansdoes The title conpound was prepared accPCTUSIPOE/E36422
the procedure described in Exanple 1 F, substituting

t he product of Exanpl e&x3piplé 35A he product of Exanpl e
H NI\/R 400 l\/Hz CDCl 3:3) IS 9.01
L cp-MP f ol =4 ;

F‘ﬁ]e tu%] n-;oog%d(\ﬁg 8{ %r@&a&}_@%&r\’%m t'he .roée@ e d@scﬁgzd in

Examp?e 30A; Slﬂ%’%iluzt(()ngomwl)ozligea‘sr Ef{R(meihylpyErohtdlmal—l) h=I:N %00
S
MHz, GDOnS 0 A£01 (Il brob b byt Hizo ) 7:54 (cd.
6
R o i
H) 3.14 (d, Z&J’th{s Het nﬁmgpemﬁs (mas2 y)&é%iea &b(mr ajuH)g? 2 - 24 (m (m,
roce r a e trtutin
4H)1%8d502 '\ﬁgo{i\ﬂ ‘8? oﬁ}’d?’gi TH VR (483 i/Hz uCDCIgS) s
ppm 7.97 (d, J=2.15 Hz, | H) 7.81 (d, J=8.59 Hz, 1

H)
7.55 (dd, J=8.59, 1.84 Hz, 1 3.50 - 3.63 (m 2 H
3.39 (dd, J=10.59, 3. 2EX§_I]2Q|G|3£ 3.22 - 3.32 (m ()
3 . . . . 0

lrr@&nre dorﬁgo&m wfés Hrep Méd a(dwbwmg t@&?es Bﬁﬁ;edﬁ)@dptcﬂflb:éﬂBn
-89 WD 2007/ 038074 PCT/ uszooa/ 036

Exampie 4F; saisstituting thespraauckph hafﬁp&ﬂ 351/% %ﬂ@ﬁﬂﬁ?ﬂvﬁﬂi [Exgmple 1E.

N L P 201 TR, PRt oo 1

8.06 (@ieﬁﬂlfwﬂlfi i %)Aﬁserm?cheﬁa E9d‘p‘ B?S-lz]tc ,Hui) B0 Hhe.8Tnmp AiY2.80 -
e or e praaduct o
3.01 (RO HDBOME S (mce) %3Bpra 51 bro, ¢ £ GORYS o b F@S@ﬂmﬂ) :

353810(d J=8.90 Hz, 8.05 (d, J=1.23 Hz,
- 7.66 (dd, J=8.44, 1.99Hz 1H)353-368(m 2H)
338 - 3.46 (m 1 H 326- 3.35 (m 1 H) 3,02 -3.14
(m 14 274286 (20 3-273(m1|—|)
.40 - 2.57 (m 3-H) m 1H 1.71 - 1.84
cidy(23) H)-L'.% (% Airmidin 3QII-(1”3 bén'z'athl%l 2t iobuBipyrrdidin-2-

EXAnplre
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

-89-



10

15

20

25

30

Cs-((29)-1-{3-f6-(2-nmet hoxypyrimdin-5-yl)-1, 3-benzot
hi azol - 2- yllcycl obutyl } pyrrolidin-2-yl)nethanol The

WO 2aoz@3swenpound was prepared according to the PCDUSTNG/@36422
described in 15 Exanple 1 F, substituting the product

CisH (2N anr3-(5-BErimidat-5tvid , prbeducthiarol-Bxd nyclobutypyenotidin-2-
substituting 2-nmethoxypyrim di ne-5-boronic acid for
pyri m di ne-5-boronic MNNR (400 MHz, CDCI3) 6
‘gﬁéi”t g%an{p%una wWils &re%@récﬂacéo@"gﬁtoﬂhe Z[ﬂro&'&dtﬁ'eIfgl)n%s(:ﬂbed in

7.59 (dd, J=
Examples1] F&u’@stlmms the Eoea)oq.lmd Qfﬂ(%flplel%ﬁA for e pragBict ogExample

1=, el B e Eotfloda b, P i g hzosor

1 H) 8. @E%q S, g§Hﬁ) 114)87766 (8d03-e(nu(19§)Hz‘l 1691)73 5B B@s@n(m 2 H)
3.38 - TG (> (137 § 28R BARITOENANG B2 14 ol 12 B Do X H)

2.63- 473 BRSO K SEEABRS SRRTE 4 WL 15k B (BaRH

1.49 - ﬁa@)(n’ﬁ”l[ﬁ?(I@ISbl(MFFPI')“—-QSbenZOIhl azol -2 rl
cycl obut yl'I hexahydr opyr r ol of 3

4- bl pyrrol e-1(2H) - carboxyl ate 30 The title conpound

was prepared accordi ngE;(thr@:aprocedure descri bed in

Exanpl e 30A, substitut
hex @ig-42S) piv{3-[8- (- hethdlypyrinidia-Syi)-dr, Ddbenzothizol-a-

tert- butyl ester pr ared acgcordi t the procedure
that describe lo reQlid 5 Diptetfla

igg% tI%%&W§$§%§§ %‘é@%{d rl]ri@ﬁ) tlﬁaﬂ%edéﬁ%(é&)cnbed in

ExampBDCF33uldstityling thegjroddct of-Hixa88ple36A fqn)they pBldL(C(ﬂ of Bxgmete 1E

and SUS%ItU%thZ @egapxgl g}’lr@gﬂ T?n%%%) fié&\%% for @/%ék‘%-s-?ofﬁrﬁg acid.
H NM%N(‘%g Mﬁzgégdgn ;5'191 8. iﬂ 2 H?Sfiit (dm1875'8® H2; 127-1) 7.887d,
J=1.531HA51 H) 7. ﬂ%(cids J=8. 5&'0 A %HZ( MH))4+984383 K3 3. é5 E;agﬁa;gne J=7.67

Hz, 2 LgBs 347 (8 NIV HPEed i 1 4. 3032514 £ 277 - 287 (m

2H)2%‘/ICJ23*?Qt(bH I1h¢y<@hmdrz>94l(mobqﬂ)31 87 -2.01 (m, 1 H) 1.69 - 1.85 (m, 2
bl pyrrol e-1( 2H) - carh OX%J ate 10 The title conpound
H) 1. 5W\/a§ Zﬁépailérﬁ oMty =t3 % he procedure described in

Exanple 1 F, substituting the product of Exanple 38A
for the conmpound of Exanmple 1 E. "H NWMR (500 MHz,
CDCIS) 8 ppm 9. 23 (s E@mg (s 2H) 8.09 (d,

. E’n Iobu?vl} 8 pyrimidin-5-

| vi-1 ,3-benzothiazole

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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3.53- 3.71° (m 2 H 3.35- 3.499 (m 2 H 2.95 - 3.07
(m I H 2.81- 2.91 (m 1H 15 2.58 - 2.76 (m 3 H)
WQ@2®9/038024 52 (m 3 H) 1.91 - 2.03 (m | H) 1.6BCHLUSBD6/036422
(m 1 H 1.39 - 1.52 (s, 9 H. M: (MH+= 478.
Med. C*F?é%r? 9 1%303@/@3@%3469(63@'& ﬁﬁR}lrdi@aa aumaxnomw:a CDCls) &

4-Dbl p I'l cycl obuty di n- 5-
ppm 7.97(d, 3—13@62!& h1:_%i%18écég'k528t%9tfﬂé %b@éﬂ m@%s%%ﬁaﬁﬁebiz 1

4 TR R A SR R S e 1 )

2.78 - 2\@8 (h?nT)H‘?Q 2ungen (hedudpd gor€2.92r(en, 1t He 166854 Hdé (mad H)
basi f W th saturated sodi um bi carbonate and

1.45 - éﬁﬁr(&c@é‘tﬂ) tMBeMTHNEARR/480di chl or omet hane. The

conbi ned organic |layers were 25 washed with brine,
dried over sodiumsulfate, filtered, and concentrated
under reduced pressurdExaThgler%Bll ting reS| due was

pr ovﬁgg;gram@bm &eg&6§4gb%e§ago@3) 8

ppm

JHe. title eampound) m@s%ep@redmpo ngiio the pgocyzdgga @@ﬁprlbed in
Examé %fs @W%ﬁt%i&%%gro%gggfﬁ%%p[e éﬁ&%on(tgb &%ﬁg% Elxample
1E. l-?NMI% (§60Mﬂz9éDClsl) Sibzﬂr% 027 ®&,1 1 @%1((@1 2H r@ 02 (64)=8.42 Hz,

1 Hy 8105 8L, e Ztieg L85 (s =2, s 1oy 45 - o T 3 1
3.53 - @‘Pﬁg{@@%g %16”8125’%’20%0%#’@’ Pﬁ%%’@f 036422, 1 H)

2.58 - &ié @ﬁRaﬁf)FQb 2t9e>266wqﬁo:wr)r1ogop 2,08 fhpy H)dl.6S¢ 1.80 (m, 1 H)
clobut yl

I'lc
1.39 - ﬁ‘ei% Wi MSi( "'@)yﬂﬂg 3-benzot hi azole 5 Exanple
39A Ci s- tert butyl (3aR 6aR)-5-{3-[6-(2-nethoxypyrimd
i n-5-yl)-1, 3-benzot hi azol - 2- vyl

cycl obut yl }hexahydropy xam!é%;ia bl pyrrol e-1(2H) - car box

3 B8R a G WOVTED s) -

t he product of Exanﬁh_el Mng%lémeproduct of Exanple

1 E and substituting Z-nmethoxXypyri nm di ne-5-boronic

athel title comypdumddiasepepaced hy eniximiadhe p[q;dwt/pf @gmmmgsB with

191 mistarp sl FA 8Py Cioplaibaiaan Ate]32 huss T SGiycifwds (Fmoved

underAreéﬁ é@}ar@séd)re “th@%éléue vdd babifhet with .s&furbitad s’bdﬂ)m tﬁcabonate
i ) 2.93°-°3.05 (m | H) 2.77 0 291 (m1
and eMragtetizhree2times @\n’qh dgclpipromethane 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, 1H)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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15 2.28 - 250 (m 3 H 1.90 - 2.02 (m 1 H 1.66 -

1.8 (m 1 H 1.46 (s, 9 H. Ms: (M+H) += 508. Exanpl e
WG 3D7/038074 PCT/US2006/036422

Ci s-2-{3-[(3aR, 6aR) - hexahydr opyrrol o[ 3, 4-bl pyrrol -5(1

H) _yllcycl obutyl}-6-(2- 20

nmet hoxvpyrim di n-5-yl) -1, 3- bepzot hi azol e The title
conpound was prepar ed gé@@ﬁ%—gé to the procedure
Cié-@efﬁzgr ‘gésﬂ!eam-r%;r@aghﬁogg@o[s ,Wbﬁgh‘%‘ -mjé@%yero%%a@-

(500 MHz, _ttasm@ymgmmwwhs bengpttéagde (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 25

(m 1 H) 3 08 - 3.16 (FRardplE)3gA 90 - 3.02 (m 2 H)

2.73 - é | H 2,61 - 2.71. (m 2H)2.49-2.60
Cis¢tertsbytyl (*3aR, aRx5-{Brp-(2-mgthoxwpyrimipim§-yil .3rbenzothiazol-2-

H) 1. Mﬁﬁﬂhe&ahﬁopmlo&wﬁi&rm@%(gﬁyggﬁgloﬁvé% 30

Tﬁemtamdnmmmd was ptepdréd @ecoxating 30 thetprpyedumeddeschibgd in

Examg]fsgyf 3 ZOt hl e ro uctrt)pf Eexampﬁe 38%\ y\otﬁe %Zé&c? zéxample 1E

and subbfiyfing EZ@?H@*’WE#"G'H Ao S-HTRb it for ek Pridinel o BERAEbid.
'H NMRC(SOO(MH@, caalnes ppmcasEn :(sz 2063 8105t JEB.4ERanb ) 730A(s, 1 H)
{ ut
7.58 (e deb i 1 SOHE. b oD Br e Rk 8 S 3 s 3 @, 2 1)
7 7
334-%54@‘7(?:;5?7%393] 30158(#1 g%zﬁh 2.94 ((ﬁh ﬁ)éﬂ& 237’?% B H)
2.28 - 250N 73 H) 3.908- zmz (m 1H)1)2%7—182 (ml. 1(m1z46r{)s 9 H)1 Mis:
2.fa(m 2 M 2.37 - 2.50 (m 2 H) 2.27 - 2.38 (m 1

(M+H)\5908 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 (MtH) += 365/ 367.
10 Exanpl e 40B

Qs 2: (3 [(2R)- 2krrethvi>$ﬁ£ﬂﬂ.§|§ﬁﬁ1 1-y1 | cycl obutyl }-6-py
AR RO ey QR -8aS.

Exanpl e 1F méﬂhbi%@jruﬁldljr_g&tme’l ,grtmiu@thuaioléxanpl e 40A
for the product o le 1 1H NMR (
dbe: thle eprppeyind wsagepareﬁ)aogonctang fothe P{)ocgd@@ qascribeqyin

Exam@e %%C,( %lggg’ﬁ'tuﬁ q gﬁ% R]@ Lﬁ)f‘%x%qgﬁ% %@'»g Sorlthé p%gdt’l_ﬁl o%%g??nple

38B. 1:’H &lE/IRIQ?'oO(lMﬂz $ID6I3) Siﬁ)pih‘88(7m (leH-H) &OBIid Jﬂ?; 84 l—(z;m ) 7.97
(5. 1 HL 7685 (G, JzBiai 1000 Hea H) 7608 (52 P 585 198y T HiB60 - 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

-92-



10

15

20

25

30

(MtH) += 365. 20 Exanple 41
Ci s-N-isopropyl -Nnethyl-N13-(6-pyrimdin-5-yl1-1
w@2enzorhi azol - 2- yl cycl obutyl | am ne Exanpl ePd/BSRB6/036422
Ci s-N-[3-(6-brono-13-benzot hi azol - 2-yl ) cycl obutyl | - N-i
CRMPbAib- ZNMQRBLIZaﬁeﬂWIDI%@d|h+1—i/I®wmewlhd 3ahsnzothiazole
epared according to the pro descri

%aar%!e&ogmun&mg% PISRATAS ACCOTIH Y et ipParmeqrgribed in

Examp?é( ?6 é%ﬁﬁ{urﬁ'ﬁ Myéﬁg)lpwwmec@bﬁéblé fRﬁﬁ‘dar@gnW fbr

pyrroneuns 518, NMR (ewomHzchCIgz) &ﬁpm B9BEI (Jﬁ2 18 IH)Z 3 H)z?BO (d,

J=8.75 512 1 b3 7.5%{dsh IRt 2095 bizs 3 H 4% - 354 (me (T2 Bt (m, 1

26828 8 5 525 PR 257 280 0 20T i, 1

2.08 (L HY 30 (8 8B b1 B8 114D (rbtH3 6106 GholnAB0 b, 3 H). MS:
yl Il am ne The title conmpound was prepared
(M+H) 3’@5@5 g to the procedure described in 5 Exanple 1 F,
substituting the product of Exanple 41A for the
product of Exanple 1 E. 1H NMR (400 MHz, Solvent) 8

ppm917(s 1%0915&@;&9*2&@13_ 39(d J153Hz 1
oy ‘ |azole

3’h68t|t(en¢orﬂpcbi)nc2w&§ preBan@Zi e(ouordﬂngﬂo ﬂqeﬁﬁroceﬂu%demnbled in
Exampl | F( ngtlmtlwthe a@d%%ggéarmﬁﬁe&@ Iqrztbe(%gfiw Eemele 1E.

"H NMR (b0 yPE Fﬁ@ﬁgbn?%xb) CYPHBi g |4 B RFB.39 (s, 1 H) 8.11 (d,

J= 85§3H§ iH)fB?QQddDrm% B58ez, 1 H) 3.92 - 4.13 (m, 2H)3.75-3.90 (m, 2
zot hi azo cycl o ri

H) 3.5%1a. @umewr%e%ném ?férbai ga- Qﬂém,ﬁg}ﬁé?a@o% (m, 2 H)
t S:
1.83- %réézgﬂ’r di ﬂ:éng H%r?g Ih?%r pyrrg(rd dlﬂﬁB ﬁziﬂﬁiﬁvkﬁ : VHz,
(M+H)CE)(3I65) 8 ppm 7.97 (d, J=1.83 Hz, 1 H) 7.80 (d, 3885
1 H 7.54 (dd, J=8.70, 1.98 Hz, 1 H) 3.54 - 3.60

(m 1 H 3.51 (d, J=6.41 Hz, 2 H) 2.94 (d, J=1 0.37

Hz, 2 H) 20 2.77 - 2.86fdmplbd) 2.65 - 2.72 (m 2 H)
2.26 - 2.35 (m 2 73'_p_I—87 4 H)
Cis-N-isopropyi-N-methyl- N [3-(6-pyrimidin- 5 vi-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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1.47 - 1.57 (m 2 H 1.23 - 1.3 (m 2 H. M (MH)+=
381/383. Exanple 42B Cis-{ 1-f 3-(6-pyrimd in-5-yl-
w@2enzorh i azol -2-yl)cycl obutyl | piperid PCT/US2006/036422
in-4-vl }methanol 25 The title conpound was prepared
according to the proc&haneplddd8ribed in Exanple 1 F,
substituting the product of Exanpl
pr. At \h'«?A OBR-NTHIERNY 3-(6 D VRINAG INZT - A A = '
9.23 (s, 1 H 9.02 (Hevd §1812(m2|—|) 7.65
(dd, J=8.59, 1.84 ; -371(m I 3.53
(I'He t;ﬂe@:om;)ddnd vagdprepaidd aceorﬂ?hg( g the prpcedee desgribed in

Example 15, s@%ﬁtl ut@g tbﬁ]prggygétraf I—égawxpl? 43%\ f@ﬁ]%elpr,q)(dmft gf lE_Q<ample 1E.
ik 38 b B 715, 990 5, S @B oo @430 1

H) 8.11L4R-J=B-5%HizM )7~ 80 ydid,1)=8.59, 1.84 Hz, 1 H) 3.96 - 4.10 (m, 1 H) 3.77

391 GaCREp A% SN b SRS A e 55
3 H) 1 %mhebﬁsd Mleﬂzglrﬁz f6‘l4? yMgTghRa)tt 338, The product of

mple 1 (0.177 mol e) was di'ssol ved i n anhydrous
dlchloronethane (2 m). Potassium carbonate (50 ng,

0.362 mmol e) was addedE1 fa§| ||%2d by

trifluoronethanesul fon ide (40 .tl, 0.238
Cis-{M1BL(8)pyritdidinB-¥i ¥.3ebeithiakblovghcydaioattiitpipéridinetyiimethanol

tenperature for 2 hours, then another portion of

pot assi um car bonat e (100 ng, 0.724 mmol e) was added,

followed by 4 1o piper nol (61 ng, 0.530

nmol e). The resul ting %Ms stirred at room

Qis{p§3-¢8-bramove3-beahothidzol-Bad )dyblebu idih-di i methanol

te[ and extracted thr
it SRp IS Reep Baracor e 14 Netprocediis despribed in

Examﬁl’%@@%d sﬂbéthgmgrﬁgnpé‘lr dlﬁgme@d{éﬁol &quwﬂauambf AENMR @500 MHz,

ncentrate crude product was purified by colum
CDCl3} Bippra? @Fr (@pbv1.88. 1320 Bk dBQ(d, Hy8raddiiael & d.344ddd, J=8.70,

L M e O R
2.77 - ?%e @ﬁ ’r'?) g%ﬁ&b 27728%\ (?Hyf&s 54, 3)52(m b Hi177§61 oﬂm 4 H)

1.47 - 357 (i, %&1)12234)1340(@ 231)1M$rﬂ\/l+1HH3§1w .d, J= 10 68
Hz, 2 H 2.51 - 2.62 (m 4 H 1.79 (d, J=1 0.68 Hz, 4
1.48 - 1.59 (m 2 H 1.25 - 1.38 (m 2 H. M

(MHH) += 381/ 383 20 Exg ,II@e%@Tr ans {1 [3 (6
pyrl m di n- 5 yI

The title compound was prepared according to the procedure descnbed in

Example 1F, substituting the product of Example 42A for the product of Example 1E.
"H NMR (400 MHz, CDCl3z) & ppm 9.23 (s, 1 H) 9.02 (s; 2 H) 8.03 - 8.12 (m, 2 H)
7.65 (dd, J=8.59, 1.84 Hz, 1 H) 3.60 - 3.71 (m, 1 H) 3.53 (d, J=6.44 Hz, 2 H) 3.04 -
3.17 (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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The title conpound was prepared according to the
procedure described in Exanple 1 F, substituting the

W(prz«ndmmtmmf Exanpl e 43A for the product of Exar@t/esho&036422
25 HNI\/R(4OO MHz, CDCl 3) 8|ppm9 24 (sI
- . h-lﬂ Q

J=8.59,1.84 Hz, | H 3.86 - 3.94 (m 1

H 3.54 (t, J=6.44 Hz, 2 H) 3.30 - 3.51 (m 3 H) 3.15
-324(m 2|—|)284-E)garﬁe(4BA2|—|)263-276(m 2
.90 (m_ .

%ﬁs B‘é{lhﬁd%r%faéxp'%? @%“ %8%@%%@%‘5‘@%%’?%2%
drchlor%h%'ﬂgérge g%gqur)o Péate(r%srurln cearrll)%rlrar;ce (50 Img,COI g%% tmrln())le% wasbe;dnded
followetohb;amﬂLmromhtl’letnelsukﬁgmgmbuddd@vé{i() i{ @Pﬁd%rﬁ! @éfe

was al[gvgéf { ogedy ][rgpr% P&E?e*]ﬂaé ﬂog%eﬁﬁgﬁp h%n%\pmgﬁ \Wi ng

potassmc%}b&wﬁég‘éﬁo 017241 ﬁandré) Was dddey, BliBefdyy 4<=8. 59

prperrdlnemgtl'[;%rog (E‘femg,, Oﬁaﬁb mgnq{@) Th@ rggr:% aTs) rgfr%e gvafgstrrrey%tdfroom

tempe ret M’_%nig_rﬁ 5Ié Xv/a%ggén %gbgélgﬁ% with?rﬁater bnfextracted tree times

with drfh%ﬁ%méﬂ(aﬂwhep Tmelrorganrclayérswmreknanyblprz@ ~wgshed with bsing| dried
nzot

over s SRS 578 2B EhecE I SHALPLTas 1781 9 coumn

chrom%"dgﬁégwg(? @%(éﬁﬁ”u@ﬂ({ﬁ’l‘éﬁdr?ff_r'dE@ﬂm‘goﬁ%ﬁgggtqdigﬂommethane)

to |v@293ng $43%) bIF tlﬂb 6dmpsund. i M\/‘IR](SQG Mljz,sCD@ldﬂzS pgmqg) 88 (d,

- 18@%1543% b b, 1yl e, gl A, 488 .0
i4g8 ﬁpr?so Bz 27 rg R0d2 3(19 ((n4 HH) 2. @gd Jhmcaarmz 2 H) 2.51

-2. 622(61 nrrams-m (@2J616166dﬂ:h340!yh) fcdr B ?QI (m, Zldrsia%enfﬁér(m,@H)

el ) 1, 3-benzot hi azole The title conpound
MS: (M{a‘g‘% gg " accor di ng to the procedure described in

Exanpl e 1 F, substituting the product of Exanple 44A
for the product of Exanple 1 E__and substituting the
product of Exarrpl e 2A g@ﬂi@lﬁi‘l@ji ne- 5- boroni c acid.

1 = 1. / ) .
The tltle compound was prepared according to the procedure described in

Example 1F, substituting the product of Example 43A for the product 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, 3 H) 3.15 - 3.24 (m, 2 H) 2.84 - 2.98 (m, 2 H) 2.63 -
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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25 H 7.40 (dd, J=8.54, 1.53 Hz, | H) 7.08 (d, J=7.63

Hz, 1 H 3.83 - 3.92 (m | H 3.42 - 3.53 (m 1 H)
WQ@202/038024 04 (m 1 H 2.62 - 2.74 (m 3 H) 2. 6BCT/5S$2086/036422

H 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—I)+- 378. Exanple 46 30

Trans- 6- ( 6- net hoxypyrlg n- % )a N 2- (- piperidin-1-ylcycl
obutyl)-1, 3-benzot hi a itle conpound was
pr enaéﬁéisaﬁ@mdi!zr(g gigeridie- 1PYIOFReINit9) e HenbethidAble
mple 1 F, substltutlngth roduct of Exanple 44A
@Cro

ﬁ’ be tﬁlﬁ@qmmm Was PESRATS ing @Bthmr@gedwr@m}mbed in
Examp C%égﬁ%%sgﬁlﬁ'qu'ééega %ﬁéﬁ?j’t’%‘%ﬂ ﬁé}ﬂethanol 'H NMR (400 MHz,

CDCI3)|06/ppm ﬁew(:(gsmgnanﬂz 1) ¢ 821(d, JNB"BQ(I%@M Nr)w 55:@@ k839,
1.84 HZ bﬂ) 3B - 387 éB HH) 310517 3;P88(m (*blbﬂs 2]498 2036 (Zn 5®H912|_?91-

2.44 nE"Z4 ﬁﬁfﬁé d‘?goﬂgﬁ Egl)ﬁ)lsi?’éz’%ﬁ (nd, ). ’ ﬁa§5(|vf§~l)3=_1 3517453,

3:.48 (m | H 2.87 52.98(m 2 H 2.52 - 2.71 (m 4
H 2.08 (s, 2 H 1.67 - 1.82 (m 4 H 1.48 - 1.58 (m
2 H). VB (M) += 38(&@1@3&@47 o

i Wi #=5- -Q'SQSéhiﬁtﬂla%ol\él C
whe tmee}mnmw nad:was cpre@ared acherdin® trether prodedre desatribed in

ExampiE Aop esfiiing 1 Riod Bl mEP B A PTOET Bhxample 1E.

H NMR @b'l\VIHE' 09)(?13)'%;'9@@/93[@ @) 9&)15isb9fr¢w 16(9' g=8. ?9 Hz, 1 H)

i m di ne bor oni ¢ aci
8.06 (dopiﬁﬂ&B?lﬂz(tH)Zﬁﬁ (8d,0/E8(28, 184=81254 HHZ3.80 - @94(%1@)309-

7 8. 39 H) 9
3.21 (51 H 2185 1288 U 4 P 287 izt g8 “ S oo ) T -
155(,-3 §512 I\ES76R/I-GH)+-465“’D 2.26 - 2.47 (m 4 H 1. 57 - 1.80
1.43 1.53 (m 2 H). Ms: (MrH)+= 381.

Exan'pl e 48A Trans-2-[2-(3-piperidin-1-ylc

cl ~yl)-1, 3-benzot hi azol- 6- ridazin-3(2H)-one 20

The title conpound ms%&g@%—% according to the

TranBr@ (X6 dimetaasyridded-yl32-(Epivaridin-d 2ylcysibioutyl) 1t 3benkbidiazole

Ei' roduct of Exanple 44A tor the product of Exanple 1E.
ﬁ\ettmescqm@w%waérprem@d@&ﬁﬁim@ t%ﬁ‘tﬁil@l‘@@dW@r described in

Exam;ﬂgtl Eﬁgs I‘mﬁrﬁ@tﬁfﬂf %ﬁ%ﬁfxa[{n?lecéiéﬁﬁ f#fe %)k@&lfc't of Example 1E

COﬂ gura ane ring

and sublsamtlhgclha pRédwdt df %mptlmsz& pyrr[uﬁidnwﬂl-boronm a):.ldi%H NMR
um hydr oxi de and 5% et hano

(500 Nt (5106 b 10 -0 (b B 24 el I fls@pér'éli éd7dfgJ=7.63 Hz, 1
o TABHS) P ST VAT 70908 o 458, 1134

- 3.53 (m, 1H)292 3.04 (m, 1H)262 274(m 3 H) 2.60 (s, 3 H) 2.50 (s, 3 H)
2.08 (s, 4 H) 1.71 - 1.83 (m, 4 H) 1.50 - 1.61 (m, 2 H). MS: (M+H)*= 378.

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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met hanol in dichloronethane to give an off-white
solid, which corresponded to the trans isoner: np
wa3grndn7L£. 1H NVR (500 MHz, CDCI 3) S ppm 8. 15P¢TUS2006/036422
J=2.14 Hz, 1 H) 8.05 (d, J885Hz 1 H 7.93 (dd,
and suBstiufirg Gnemobegpyddlm 3thaqronijcoakid jcrammmdmelﬂ-b@momz acid. 'H

NMR (340 §1r55 GDGisb3 by 84 41, 5224 0P B IR sk, gt 7.97
«d, J=1(15§45|Q,_ )r'y)gré@% gaﬂm I\;S_ég H\z“ ﬁggz.ﬁzgga?gggs%1 B3 Hz, 1 H)
6.85 (d2068 54380 TUHPEI0IEL B08) BBRAR93 Aint, drips B6e M8 o 101) 2.87 -

2.98 (it By ardy €8 (b praediee 2L TR BB 1R FAEH 88 (m. 2
H). MSX&EM)*Eggosubstituting the product of Exanple 48E for

the product of 5 Exanple |I D, and substituting
pi peridine for 2-(R)-methylpyrrolidine L-tartrate. The

NMR and nmass spectra CE%H!gfgag?a match with the

spectrum of the produc d in the previous

Transvet(RadethSaypyritnieivabay)-2H3-phberickiartpyleye8putyD-A3-benzothiazole
rrethanollc solution of the tl%lc‘e conpound V\,hen tre tgyn

wneRitle\FermRaYnsk Was preRpajed £cgo thﬁtﬁ"'@?e Wis) despEge
Examp%@? %&%‘t‘f&%ﬁstﬁd’c gstﬂb%rrﬁibun@%‘f% n%&b'ﬂﬁ/—@for'fhé’

A methan I ¢ sol Ution of e title conpound
compouhd of Erxeatpdaei 1Ex ahdsaulbstmutmg 2amiethaxypyrimidine-S-laoronjc, acid for

pyrimidigpEepaPniasis. de WURdE0R Vb GRGTD S Wom 787 P a7 @
J= 854%2'%?%5’”@“%-% g)ﬁ?ﬂ) ?M&E& fti@ #és@#hoqﬂhgﬁio? (s, 3

at | concentratl 0
H) 3.80 h8. 920 g1 bh 3. @Zav@ 24 (801 Hc)|2d35 AR{F3 (0,04 1) 2.26 - 247 (m, 4 H)

17 SRR 2 A L LR 5
concentration of the soI ution, gave a solid of mnp.
94-97 C. 20 Exanple 48B

G s-2-[2-(3-pi perldlnﬁ_amﬂﬁcﬂﬁﬁ)utyl) 1, 3- benzot hi azol
| -1 da Yol's

CTHéetrtlel &ﬁﬁ[@cﬁuﬁdTWbs fpﬁé @reB%d@brdln@?o thb ﬂd@@eﬁﬁt&descnbed in
condi tions 0.5% amoni um _hydr ox) de_and 5% et hanol

Exampip 28} sulostieing teopiogunt QHEXRMpIociiA fof Jan aeenucs of feample 1E.

i B ey el S R ol i

and tréhs0 2ohfigurdtidns of te cyclohutan® Bingdiihe pri&8 that HeRl #IRF 6f 0.28
on TLGGELC $o0d8isNs 5% Semetyg rydeide 3ng5% methind i

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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30 H 2.75 - 2.86 (m | H 2.62 - 2.73 (m 2 H 2.25 -

2.41 (m 6 H 1.55- 1.66 (m 4 H 1.41 - 1.52 (m 2
wolRoo7BR074 MtH) += 367. Salt Preparations of Exap@l/e@s28@036422

-98 WD 2007/ 038074 PCT/ US2006/ 036422 A net hanolic

solution of the title compound when treated wth

hydrochl orjc a ld 1.1 no 9

concent r al Agthod o ® of m p.

PRE1i46 %oﬁtpoﬁnﬂ%é‘@ﬁ@deﬁeé @bééﬂdﬂg; !é)f thb"tﬁo&éddr@ CYERBEAGh

when treated with sulfuric aci | ar ratio),
Exampteot [ oawaepb jorcustitutingtthe produat o Iie@mnl@ 48E fgathe product of

Exampftp 10; 8 sUhithd Bighbheton 2 B URTR Ry FroRgindl s Bl Rle. The

NMR afdirdadslsgedil eonfirdielda mdteh Withibe Bpectpnpesitih@produdtf
the solution, gave a solid of mp. 206-209 C. A

Prepar%trh@ﬁd?r%'%‘élr@@th@ﬁ of the title conpound when treated
with L-tartaric acid (1:1 nolar ratio), followed by
concentration of the solution, gave a solid of mp.
136-140 C. 10 $da|t§ﬂrexam|a\‘/|en§>oéﬁaamble)m8,@f Exanpl e 48B

obut

R aesrbc selliion et s fid Samapng WheR 16eashd witthysiragtioric

acid (19f m%]‘a’?rfﬁh(?) follBwed by concentratlon of the solutlon ?ave a solid of m.p.
(cis-3- Br ono- benzot hi azol - 2-yl') - cycl anol

256-2507 Q2 A\ etmmcmmt@p ofsthgrtlﬂempmpmmdn@h@ (reAEd#\Nlth sulfuric

w5l gk B P B0 it o

86-92 °®mome(thénd,li@wdmndﬂdﬂth@mtlelcolﬁpm Whemiieated witH drtho-
degassed pyridine (50 m) and 20 pl aced under vacuum

phosthﬂc aaid f :Aupelar fati;n, fodlpweddy eancenhiptien gbthe selutipn, gave a

solid Ofvj\llé'lg&a d?ég{'? (Iéeﬂ‘?’ngfhg P@s&l%ﬁQn Bhthell%% g@'npé%lﬁ% )\ZJHE‘H fdated

t he m eat e

el

with L-tvearici agid (1:Tmeolar th),edeaWedltiylﬂoeﬂtemtrahorV\af thre suldtion, gave a

xt ract three tinmes with dichloronmethane. The
3°“d°€ ag%'éggopgamc | ayers were washed with brine, dried
over sodiumsulfate, filtered, and concentrated under
reduced pressure 25 to give the crude product which
was purified by colum chromat ography (0.4% anmoni um
hydr oxi de and 4% net hanol in dichioronethane) to

providethetltle cor&m;,m |e4BBNI\/R(4OOI\/Hz CDCIS) b
i pgm 8.15 (d, %5 H)
Ci eri cv:cmiwtm 1 o bﬁnzathva;o} annpvedazm-s@mme

Tﬁ&gﬁ'?@ﬁéﬁo?im <P yed pacefien iR A oo e
other isordePthat hind & RF Idf 033B6n-TLT FILE spnditidnsP.5% FnmoB8iudd
hydroxgcre] ar}d %%_?ne%ia?nzl in %ic%rorgmeﬂ?én% (')_P\ silica gel) corresponded to the
cis- isomer as an off-white solid, mp 127-128 °C. 'H NMR (400 MHz, CDCls) § ppm
8.14 (t, J=2.61 Hz, 1 H) 8.02 (d, J=8.59 Hz, 1 H) 7.92 (dd, J=3.68, 1.53 Hz, 1 H) 7.66
-7.70 (m, 1 H) 7.23 - 7.30 (m, 1 H) 7.08 (dd, J=9.36, 1.69 Hz, 1 H) 3.52 - 3.65 (m, 1
H)2.75-2.86 (m, 1 H) 2.62 - 2.73 (m, 2 H) 2.25 - 2.41 (m, 6 H) 1.55 - 1.66 (m, 4 H)
1.41 - 1.52 (m, 2 H). MS: (M+H)*= 367.

Salt preparations of Example 48B
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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. M5 (MtH) += 300. -99 WO
WQo07/0888074 PCT/ US2006/ 036422 Exanple 48D  PCT/US2006/036422
2-f2-(3-o0xo0-cycl obutyl)-1, 3-benzot hi azol - 6-yl | - 2H pyri
A&ﬁémahoﬂﬁ eolufiba of tiesitiits coﬁlpﬁuadmr&anﬂf’@@ateﬂi vaith bydrochiloric
was di ssol ved in 50

acid (11} Gl 8e) felkarec e sonatrationa 108 SRLAEN gave g sofidgf m.p.

258- 26"{m€;l A n{é‘%ﬁéﬂ@llc sQ)?thJr? offhe tﬁl@qgﬁnpoﬁﬁoe\hhén ARt Adth rs@mmlc
nperature, the m xture was ['uted wmth water and

acid (1 Eb(tnowtratio) Holkeved hpsomen’trailommfdhemtm@negame solid of m.p.

|.a
105119007 A Gt o Er e ne dReRo ol ben et
phospRfUsEd (ﬂ’ﬂeﬁ’lélﬁr@aﬁ@ RlIeWiedehy Encant@tionof this bolukibs hgave a
was purified by col'um 10 chromat ography (0.25%

solid obmp 2089 dEo A rethanglic selutina i s fitle gompound when treated

i ST i o S D e
solidofﬂm7p31%§B-830PZ 1 H) 7 94 (dd, 'J=3.73, 1.70 Hz,

7.75 (dd, J=8.82, 2.37 Hz, 1 H) 7.26 - 7.31 (m 1H)

7.09 (dd, J=9.49, 1.70 Hz, 1 H 4.01 - 4.15 (m 1 H)

3.54 - 3.79 Y ) 15 (m 1 H)
O s-2-[2-(3- rr%tlb?ePr reftibdh e 48 Exanpl e

obutyl)-1, 3-benzot hi azol - 6-yl ] - 2H pyri dazi n-3-one The
product of 48D (213 ng, 0.72 mmole) was dissolved in 6

m of et hanol and 3 Ekardpled8hI or onet hane and cool ed
in a ce bath. Sodi um borohydrl de (6|O ng, .

gtr] 2 NWCHOXVEE ¥E O By -y AZQ)D

05 Ll P T o
(2.25 g? imes mmble)m(em)myuuazlhane (CSet 504tB07a)i (1052 ani 6.83 mmole),
ers were was

coppee (ARLe, 7193 P, PRSI CBRONETE 4 AAdL 25 S Tbge), and

coppeR|)G5di ? m@ LY ‘Flﬁmb v&érb'rﬁx&&"?ﬁ’@é@gsséki‘b é $5®ml) and
fppods LR me, £ eSO

placed]mﬁﬁéﬁva@,umlfdﬁﬂSMWthjﬂleHJreﬂllGd%Wltm nztmog&n N, Ny 7. 70

dimetryiSthyiong digirg @30.7 196 1. 2 %Wleﬁ%)s(é@d?%i dha freftiture

was héé'?ed]at%ﬂ@x Q%mlgﬁtoﬁhé mlxtaré'l)vag dlited Wit Yvalter ad Btracted
8 (m 1H. (b += 300, 30 Exanpl e 48B
three tlmes wuth dlchloromethane The combined organic layers 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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G s-2-f2-(3-piperidin-1-ylcycl obutyl)-1, 3-benzot hi azol

-6-yl ] pyridazin-3(2H) -one The title conpound was
w@e@passdt according to the procedure descri bedP@TUS2006/036422

Exanpl e 30A, except for substituting the product of

Exanpl e 48D for the product of -100 WD 2007/038074

PCT/ US2006/ 036422 EXM and substituting

pi pi_H_ﬂi_ne for IC

%@Rﬂbeacﬂ <5f E%ﬁl@%@vﬁb‘ﬁ@t BQﬂs mn%@%‘ald@s%%ed in 50 mi

Trans-

anhydnqu@@@lpmmaﬁhﬂne Dess-Mastinpgripdinaped @iy o+ HZromoe, J 8741 3-

00-0) Y Gl Afs” et ol b s nBe R R Er hERiGtpd vt
water antbekiractet ﬂﬁrée”méfs dihcdiciabrdmiétmahe. ﬂﬁé\cbﬂfbnﬁé‘tforgamc layers
product._of Exanple 1 E 1o and substituti

were V@%%dwy/uth Bringy) drpﬁﬁi PYRIAQSHHE subiptes itk ﬂ)eq@@mcﬁ@mﬁatﬁétedmder

recucelf s igeygarbi g BRI Wifyag pagheg B cofyth,

chromhtog?a;ﬂtfy ((ﬁ25%=@11&ibririzm hi/drdxide BAd Qb %IméthahoHn, 1 H)

dlCthprﬁetbal’p.ﬁ) tg Qfgvpg tllwg%zogrrmpun% aﬁg\i n}% (%@OMHZ 8@5313) 3 ppm
8.20 (c% J&% 6%222 *ﬁ)ﬁO?‘kgB J38. §§ g(%g 14 T‘bﬁ(gé%ééj 730770 ¥ H)

Tr ans- 3- et hyl
7.75 (dd, [/28(&2, .92 H=zli1rH )17 Qch7cBmet wmnog{uem;ﬂ #9 a1.@D- Hfz yi H)

401 - 1B DD P n8 75 BRI MBe LUF HIGHER 20" Bxanpl 6 2.

substituting the product of Exanple 44A for the

product of Exanple 1 tituting
3-net hyl - 2- pyri done fEEX 46:%“ dazi none. 1H NMWR

m@rm hvdm-@@l@deM& -benzathiazoB6-HY-Hi-pylidafin73-80e

ro%ycggf_%%) ](%r%'n wﬁolé;@a; gj’lef_?}vefd9 yq)'_g Al %methanol
and 3 ﬁ'nl @?d(dmoréni@thanesgnd c%o% |hré1n lée H)atr?- Sﬂdlumzoo(}éhgdﬁdé(m mg,

1.62 nrmzls) H)a81acmed ar1d Trhsa mmtum was &tlmed at lhlsﬂernnera@una)for &B

mmutq(g_% dD B(?L?r W?ﬁ ﬁ\g@tj Slv ﬁ“]\ﬁé{e? d?S(HP# for Wcﬂ}’r ard extracted three

times Witﬁ)dﬁ‘dm@r*dni\/éthaﬁe 3le§ Ba@bltcdiZeryanicIQydrsaigreansdtted WIth brine,
Trans- 2- (3 eridin-1-ylcyclobutyl)-6-(1-trityl-

dried qysgpogittn su e) filteradp and soRcenirated uinder réduced pressure to
provide the title compound. 'H NMR (300 MHz, CDCl3) § ppm 8.16 (d, J=2.37 Hz, 1
H) 8.05 (d, J=8.82 Hz, 1 H) 7.93 (dd, J=3.73, 1.70 Hz, 1 H) 7.70 (dd, J=8.82, 2.03
Hz, 1 H) 7.25 - 7.30 (m, 1 H) 7.08 (dd, J=9.49, 1.70 Hz, 1 H) 4.38 (m, 1 H) 3.37 -
3.54 (m, 1 H)2.90-3.05(m,2H)2.31-2.46 (m, 2H)2.19-2.28 (m, 1 H). MS:
(M+H)*= 300.

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
-100-
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The product of Exanple 44A (120 ng, 0.34 mole),
4-(4,4,5,5-tetranmet hyl - -101 WO 2007/ 038074
wWEFON7 8006/ 036422 PCT/US2006/036422
[1, 3, 2] di oxaborol an-2-yl)-1-trityl-1 H pyrazole (224
Examptay1CQahd sobstitajing gipdridinefor pyrrolidine. The NMR and mass spectra

. (triphenyl phosphi | | adi | 14. 0 . 0. 020
B L T N
metho®- 020 nmol e), sodi um carbonate (1 Msolution, 0.51

m

0.51 mmole) and 1.5 m of ethanol/di oxane (1:1)
were conbi ned under N2 in a 5 capped, sealed vial. The

vial was seal ed and wa edra commercial (i.e.

Enrys Creator) m crowg?gg@g?ggo_ m nutes at 140 C. The
Trafi€8ahe®n-pi[RY(BLEp&tdin AU @B edeButy i) 1, B-bamt-ethignsi-6-yllpyridazin-

extracted wth di chioronet hane (4x5 nl). The conbi ned

organic |ayers were wad@ED-alet h brine, dried over
. X _ . _

TRE WSl wh pheidied ROy REfe ofEulushctBed in
Examptd 2280 leditutpigytheIprésd tict afrEvamnplenddydion el pradutt ibf)ﬁ())(ample 1E
and suPRULERS et edBunRr ole oA e bBYiRazInORR 2 IR (400
iz, GBC1o{5 Bt 812 fd Ls2gistle: £ glOPBlon ey 87 (6,
J=8.90t2,15LH#) 1 'H‘/).kéte 1d, 35951 HH) H)77.00{(d, 250.6mHEH) H) 3.523 3.64

L4 1- 2.7 2 -

(. 119532 Aeq 0y 110255 2 5olifng H A0 €. 240 245238 (my 4 1
1.65 - 75 (M52 Hg/ﬂ@rﬂ 65 n5,811H? eeRl 9=25184z, 2 H). MS: (M+H)*= 381.

Trans-2-(3-pi peridin-1-ylcyclobutyl)-6-(1

H pyrazol -4-vl)-1, 3-benzot hi azol e The product of

Ex le 51A (135.0 , 2.2 I di l ved

fo?mpce 20 a((:i d (88&? Ms??rﬁz altsfgo\r/ne "
Transt &RReh At 12 (3-Bipetiditd tyicycldiity| $a3-beRzdthitizal-6-yIlpyridin-2(1H)-

concentrated was under reduced pressure. The solid

resi due was then treated Weh sat urated aqueous

TR SRS ASHEHAREiot 1 b G RBLAERBL AR
Exampié 22 sulsktiteihgther pl@ddb’ltqmﬁ I‘@tdrﬁpibempa fdrltth%)mljucﬁrmg Example 1E
ot sbH PG oo Py o Rl g i,
coos{YIpAh% @S ARRAE IRTied & doaneherTi R g Soe 7o
1.99 I—%Q-H)B(alzfpléz%tlﬁ@n?%)amfg @t 0£6/78tHy,| + H) 3.53 - 3.68 (m, 1 H) 2.80 -

razol - 4- -2-(3-

294 (et %aizas}.-@-%ybno%&ﬁ;z 1260 3 A8
H) 1.505 A TR, & e B e ol i, WS P S0 Soog aa 0

nmg, 1.1 mmol) was added under N2, and the reaction

was stirred at 0 C for E0.5 qo%qs. | odonet hane (6.8 1|,
0.11 nmol e) Example ol

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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was added, and the reaction m xture was stirred at 0 C
for 1 hour, and then slowly -102 WO 2007/038074
w8006/ 036422 rai sed to roomtenper at ur ePCTN82006/036422
m xture was quenched wi th saturated aqueous sodium
[1,3 2]&@%&@@@@ gmdtmwtmpymtom (2124d|mgh ocﬁmmnme)ne.chlorobus-

(trlphergﬂmh@spméggllacﬂ(i%n&'@ddﬂ&% Bf@%de 1016}, o (ieye negw th
Phospl’ﬁr‘?&%ﬁﬂ\éeg@[)@d gﬁ%gj Ugo hﬂﬁo%%@h%ﬁdb‘éné@@ (1M WBRition, 0.51

puri t 0 ra{) 10% et hanol in
ml, 0.5dlinatmote)@met h&mal) oftethanalidiosre (ty )(\@erea@@mbmeﬂuund@r Nzina

cappedﬁ s@aﬁaéf\fah)ll"_'h?’\\%g &%soggal\f'_% (%%DC' ?—8’ a?,e! @"%%mﬁfér | (} e gmrys

Creatoé)srmc}mh%vg fordd ﬁ'ﬁhutésﬁt 4&‘30 °€ @ﬁ% éedrbtlo'h nﬁﬁdlﬁr%, wés trenched

with waienend eXtTa(:‘md \8It|‘H§iICh n(qt}naq)ae‘r@s"gl) '[be EQH\’PM@ grganic

ever TR SRS YO bt SR g ot

to glveﬁl_ﬁélﬁudﬂz bﬁblo(u@t thhmés auhﬂm by kb cﬂrqhamgmmmm% | -
i sopropy! -

ammowuepay@@x@@mﬂ% ¥ methen!  JeBlatrroothese foghe 11 mg (70%
f
o) Ty RN SO SRy Py 70
J=8. 317H991K1yl 7. S&gd 3&2&:3 le iHH),77.68 (¢ d1H)J 3953émohlzl,=8131h|)1.877.2 bz,
1H), 7559 35" (THioHD. ;,)1927 g5 in, @@03% 14?\)3 et 812873
(m 7 ﬂ%a)% @ggéﬂﬁgj 1) 1 zgarrp%% %g« 444y 728 7|65éf'%m 8 ) -MEB{M+H)*=
Trans- N-|sopropyl N-net hyl - N-[ 3- (6-pyrimdin-5-yl-1, 3-

benzot hi azol -2 yl)cycl obutylam ne 25 The title
conpound was prepared according to the procedure

described in Exanple gydmpRubstituting the product of
Exanpl e 52A for the proaulc{ oT Exanpll e 1 E ' H NMR

péo@alct] E‘Zf 5] @5 § n’g_)g (S,}E%g‘?mab?;g@'slzdls&i% in formic

acid (813%126'9 andlsﬂﬂ}e@afgl)@ogﬁf’ielrﬂ_éﬂat@re%’r 2 hautsl The rdadfion2mBdure

concemtra’@d(was mnplyr’ pdoged pressureni hqsplj qggﬂl)q W@p&l}en grggted with
satu ra%c?gah&l?g’ 30&18% ty@at%%gyé)gﬁtﬁ) L BGEA AP ARN RS thane (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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Trans- N-i sopropyl - N-43-f 6- ( 2- net hoxypyrim d
in-5-yl)-1, 3-benzot hi azol -2
w@ kdoapadoobut yl } - N-net hyl ami ne  The title conmpoRPOTUSES6/036422
prepared according to the procedure described in
raised &x sophdemperatsighsthe ntixtuge was quengbed with $aturgied agaeous

sodiunggrl@ﬁ'ﬁ%@%%?ﬁ%%%@%@gﬁ :dgqﬁl%r%g%atﬁgrg%?%rﬁli).tfﬁé 88mbined

organi®Ydyieis dare washed wiichiired, driedldv e ditrA Guivhie, fikExed3in®
ppm 8.77 (s, 2 H) 8.07 (d, J=8.42 Hz, | H) 7.98 (d,

concenjrated fogive thergrude o whichgwas purified jgy cojurpp 4. 09

chromét_%géé’pﬁ%@é% ?nngthﬁnﬁﬁn g%&ph%tgﬁn%oq@i?@g@ (%g.@)/g) of title
compokdnd?.'BBNIR (30D-RIHES GBI pbm KB4 (HMHB 48 1BE97.980(d, J=2.03 1

ans- N-

Exar[PIe 54 Tr N-iso rgpyl-l\l—ég-f

H) 7.8@ (3.6l e 86x {5yl H) di- 0 (#GEM)-BﬁSSEb Adih3-89ds-2H)13.8% tmoth H)
tylh- ' b d

327 (A D R R T e Do ATr e (b 8 PR S PR IEPe ¢

F, substituting the product of Exanple 52A for the

product of Exanple 1 E_ and suhstituting
6- met hoxypyri di ne- 3- bon%&ﬂbo—lﬁté&d for
PYFdri5-HLisSpre i

ppm 8. ) ) ) .8 . J=1. )
7.68 (dd, J=9.16, 2lryclabutyllaming. 49 (dd, J=8.48,1.70
Hz, 1 H 7.39 - 7.44 (m | H 6.70 (d, J=9.49 Hz, 1
H 3.75- 3.8 (m 1 H 3.65 (s, 3 H 3.56 - 3.63 (m
| ' H) 3.00 - 3.16 20 (nExdmble 5246 - 2.80 (m 2 H) 2.52

- 2.65 i)m 2 2.18 (s, 3 1.05 (]d, J=6.44 Hz, © i
TrangsN-[3£6-bromenti3-benzothmzaindrdloyslobutyl]-N-isopropyl-N-methylamine

TR ComBBLRPY asiirerated iccordiib A0 P Hfdadh i adscriab in
Exam;ile t434\, catistiuting eaprepydpaetbgiantine foi 4pigesidiremethaned u-eNMR
described in Exanple 1 F, substituting the groduct of
(300 MblafpPEl8 20mm0 .Q%,ar-aeﬁfwzd Ha8d (& J=%15 Kigg 1 H) 7.57 (dd,

_ LU hindi BE- ni b f
4=8.8 5,288 He 1 TE0 AR TR OO WHPE 1Y 28 - [0l HFE 00 g ayme M)
2.58 - RPIT 12 H)d40 {s:4 1991 238(d, Yz5.76 M, & HY.7 MS:QMEH X m1332/341.
H 30 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¢ Bs5dgH 3.53 - 3.63 (m 1
H 2.92 - 3.09 (m 1 : = 2.73 (m 2 H 2.52 -
2 Tédng-M-isBpidpyRNimethyl-NIE35(6aByritnidirg SHl- 103-Benzothic®|-2m

6. -104 WD 2007/038074 P /%J%FOQG/ 036422
yheyclobutyl[amine

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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H. Ms: (MHH) += 368. Exanple 56 Trans-N-{3-f6-(2 6-d
i methyl pyridin-3-yl)-1

w@2Menzsorhi azol - 2-yl | cycl obutyl | -N- 5 PCT/US2006/036422
i sopropyl -N-net hyl amine The title conpound was
Troepdd-ésbpropdrdi{B464(2-méthopymeistid ne5-¢b)s t.8Hmnrothiazol-2-

Exanple 1 F, excq t u stlthu i ng the product of
Exanpl e 52A for C#@Mﬁﬁt le 1 E and
?HQ%&Ié?«Bﬁﬂﬂtﬁlﬂd"\ﬁaQV HASPHTEd ‘éf::c {oetpb%“prf)@édure described in

rim boronic  acid
Exampl‘e< Apsubgitutingihe progdretd- E,anmple 52A for the product of Example 1E

ot s U ALPEBBS UG S4B BR 44 5 g g ace

H NMRC(BBQMHZW@DGL?QP%(@CB P e rOHNg . 070(d besproggduEy 7.98 (d,
described in | e 22, exc g for substituting
(P

J=1.87tHz bH@Mﬁ (dst, JE>884&;I1e875|2|A 2 61) 4.8 (ProtS: 76t 3. 8@&mrp1| d)

0 JeaB J=
3.51 - 358, DYTREE 35 e, W) 233 29 ) 25433 M Ty
J=6.554z, ﬁHEgI\/YSG(W{Hﬁ,—M 90, 2.15 Hz, 1 H) 724 - 7.29
(m 1 7.08 (dd, J=9.51, 1.53 Hz, I H 3.53 - 3.65
(m1H)313-328(m1H)290306(m1|—|)2.61
-2.74 (m 2 H 2.28 - 2 H 2.15 (s, 3 H 1.04
(d, 20 J=6.14 Hz, 6 H)%.Lé@éﬁggﬁmh 355. Exanpl e 58
TransIN-dstorapYlaN{3-[6-(6-methoxypyridin-3-yl)-1,3-benzothiazol-2-ylicyclobutyl}-

i sopropyl (met hyl )am npl cycl obutyl }-1, 3-benzot hi azol - 6-
vl)-6- nethyl pyridazi E'—r@égﬂ?—'ﬂﬁé 25 The title conpound
@% tﬁ{e%@ﬁﬁ&ﬁ&%%%@ﬂaﬁe@ a‘cﬁ@rd?ﬁ@ﬁ?ﬂié’ ﬁrdééﬁﬁfé &estribBd in

, except for substituting the product of
Exampite aﬁp sebgtituting the prodpcbofiicxarople EQPanJItbe predugi@f Example 1E

ot SRR HRS AR ok 26t lsgnsud g o

NMR (%0@@/1419 Cﬂ)elgg%"pﬂrm .8.80 kﬂ) ﬁ-sQﬂs (e 111287 89 (b‘lZJ 117®+Hz 1 H) 7.68
(dd, J49.16, 210;1 (Hz, UHY 70 Gelzi,, J-_—:s #P, 35"03!4491 HS:? 3B- (7,ﬂ4 qm H H) 5.70

6.5 APFA AN B, g te S o Ayl 13 8-0.10

L - #2083 J-61416H 6
1§25 Bl PBETe Ko i LN st e
H). MS: (M+H)"= 368.

‘ Example 55
Trans-N-isopropyl-N-{3-[6-(2-methoxypyridin-3-yi)-1,3-benzothiazol-2-yljcyclobutyl}-

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 .

-104-



10

15

20

25

30

Trans-1-(2-{3-f isopropyl

(met hyl ) am nol cycl obutyl }-1, 3- benzot hi azol - 6-vl ) - 3-
woreaohpsspys i din-2(1 H)-one 5 The title conpoundP@BEES2006/036422

prepared according to the procedure described in

H). M 28g.except for substituting the product of
Ie 52A for the product of Exanple 1E and
substltutlng 3-met hyl - 2- pyri done for

3(2H) - pyri dazi none. 1H%%%§§O MHz, CDCI3) 8 ppm
8.02 (d, 3859Hzl . d,3184Hz 1 H 7.42
Tr(éﬁr@ N-{3F82 ridih-3=)1)- Eﬁenzﬁhm - bat

352 0 363 (m 11oH 312 -
3 27 (m 1 H) 2. 90SQer thylaling 55 . 2 73 (m 2

%ﬁtlt%dcorgg%lﬂwh% p%gﬁ%ed%c%@rdrﬁgt@tﬂ@ %%céaufédeé’crrd)ed in

Example dir$ eicepitﬁ’er{ Sulpstiutingthel groduet of Example 52A for the product of

Examplg, 1%3 . g@qﬂu%iiﬂ]% S’r&ﬁ ﬁ%ﬁ)ﬁarpﬁlg %W&}&Igﬂl e-5 boronic

id. PiepeLed-2866r ding to the procedure described |n
acl %( K’pl 2-622 except for substituting the product of
Exanpl e 52A for the product of Exanple 1 E and

substituting 5-nethyl - I for
3(2H) - pyri da2| none. 1H WMHz, CDCl 3) 8 ppm _
Tran8-2&2-£3li ofty8i8b drzolti I zin-

. 1.84 Hz, 1 H 7.26 - 7.30 1
7.15 (s, 1 H 662d§-(é'—|£gﬂ§-lzll-l)35(lm-3l_l)64
Zﬂ%ezﬂtle_'é r?gasﬁnd v%s}z_greggredlaé'&orama% the p%’cédﬁre 'deb&rrbed in

28 -
Exampie 22, BXcépt foB stibstitutiag th prbdactiaf E-uemeler—ﬁZA ﬁzg themrtpguei of

Exampeife 3 PGB0 ATHZaCDG) R 1 (-5 4R A D8P3 .

1
J=8.59 %’32%)8%5?3(1? g—%rohom?qéébengot h| zoog&:l%gtztﬁ Hg 1H)7.24
-7. 29C(mm0Hm1 08a(gldpdeparied.58cdnr HH)@.5%- BIES (ot b3 - 3.28 (M, 1

H) 2. Kok OB 118 28 2N ASALR A oL 10 {4 R 20500 WD 04

+{dp5J=2.03 Hz, 1 H) 7.82 (d, J=8.48
"619@?'?—33 @@ném :£§3848 2.03 HZH)I H) 3(95-. 4.09
(m 1 H 3.80- 3.91(m | H 3.55- 3.75 (m 2 H

- 106 mo 2007/ 038074 PCTLUS20064036422 3.19 - 3.36 (m
2 H 2.78 - 2.94 (m 2 E;bggé%—— 2.62 (m 2 H 2.05 -
21 et

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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The title conpound was prepared according to the
procedure described in Exanple 1 F, except for
wamssgost i ng t he product of Exanple 61A for tPET/US2006/036422
product of Exanple 1E. 1H NWMR (400 MHz, CDCI 3) 8 ppm
9.23 (s, 1 H 9.01 (s, 2 H 8.11 (d, J=8.29 Hz, 1 H)

8.05 (d, J=1.53 Hz, 1 EI—I)_géi‘&fi_éédd, J=8.44,1.69 Hz, 1

H)3.98-41210(m X -374(mIH)326-
/] ‘ Q) A . ’ S I23

Tr ans- 6 pyri m di n- rﬁe’gbygﬁld!r%ﬁbdt é din-1- yI cvcl obut yl

Yt egfogﬁr%' Z%%%RRQVSEX SRrdng ftna ermgeghse deseribedn
Examp% QQaé%é‘pt fJF@JHShEthhg%@HﬁHGQCW@E)@n%ﬂé@% ff @8 Pidtiiict of

he procedure describ anpl e 43A, except for
Exampﬂeuﬂammsubsyttptmgwm@hmbzwrldan@n‘cpreﬁ(zbi)mﬂdaﬁaﬁae "HINMR

00 ME £136815) & poplBopA - E s PPTHE 708 sk e B2, Ty 42 (aa,
J=8. 75”4 QQLH‘%1 %897023 4.4 @ 6"%8%’& 4426(75 H£—17I—Q% 52 . 3163, 1
H)31233/2739n Ekﬁrl’:b@@ Szg(za TH2s- 2@)3 (m, 2H3252 2.44 (m, 2 H)

220 FATEION AP CHES A HELAR A bt e

according to the procedure described in Exanple | F,
substituting the product of Exanple 62A for the
product of Exanpl e 1 EEXamplg9o (400 MHz, CDCI3) 8 ppm

H) 3 91 - 4 09 (mnietm)gﬁld}@-Z(tBle)endo (m 1 H) 2.60 -

2 74 comm%&w%gepamé% él@g—;p%@%gnppe]dure db%ribed in
Examﬁ]@%?@%@%@( fg? S ms't AP &o@%ct of Exam le 52A for the product of

ypyridin-3 {( pvrrolid
Examplgci E:)Iand)supstltuﬂngo5|=methyll-élzwr@lon€ifer 8 ?cH)eP)ﬁ’@ﬁiEmm@ vvh‘gNMR

(00 TEREL SRR S RO BRIECTATERL D ke s

J= 8.5%,?[5314*}% Hfﬁgx% f, 361 forﬁ) .15 (§ a4 @G@%@ i J40. D N@iA heH) 3.51

ct of %rl m di ne-5-boronic acid

- 3.641m,nm) 3(13048. B/Flz(m @) 2008 HPH(D, dZ*XZLGZJ-&?ZQmHZ HY2.28 -

240 (7, 21 44515376212 i P PP/ 7 i € 317 B = s

H)395-407

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)
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(m 1 H 3.25- 3.45 (m 1 H 2.5 (s, 3 H 2.50 (s, 3
H 2.43 - 2278 (m 6 H 1.77 - 2.00 (m 4 H 1.47 -
waz2@8ogsep4 2 H). Ms: (MtH) += 364. 10 Exanpl e 64PCT/US2006/036422
Trans- 6- ( 2- met hoxypyri m d
3.19 - 813651y, H2 2(7B pR19ddm, @ H) 2:44 <§62dbut/H) 2053~ 2B ot 12 ).
] l&_ itle conpound was prepared according to the
MS: ('\'E"Fq’é)c'éégze’ scribed in Exanple 1 F, substituting the
product of Exanple 62A for the product of Exanple 1 E

15 and substituting 2-net hoxy r| m di ne-5-boronic acid
for pyrimdine-5- bororﬁ'zca[anigcé "H NWVR (300 MHz,

H%e‘ht%&%cgﬁpo@wdé%lag p9§parﬁ)6 eg&%dmg 10 g%e [(Jl%céaure 6esfkﬁ|bémln
ExamplentF2 exgeptigr suly ng:thg(p;rodggt @@gpﬁp@le% Arﬁog,f,lge grqdyct of

Examie 12, k) MR (499 MHz. GOCH) ?é’%@x?rzo (S AD2O0 it BRG]
s=8.29H, ﬁH)taema(xu =258 Bz, Ti) 7,560 c%rmzwnﬂawaﬁz i 21980 4.12
eaure aescri e

(m, 1 18y 58050700 gk H2S oo, GBI LOR R, P) 48 - 2.54 (m,
2 H) 29"68(ﬂgfjneff|\/|§x@gph$‘_l 343 and substituting

hoxy ri mdineboronic acid for
pyrim di ne-5-boronic acid. 1H NWR (300 WMHz, CDCI3) S

ppm 8.32 (s, 1 H 8.02(d, J=8.48 Hz, 1 H 7.97 (d,
J=1.70 Hza, 1 H) 7.57 @é@#ﬂiégi%s, 1.86 Hz, 1 H) 4.03

'1T dloblit 12§ bengotdaAdlk
1.66 (m 30 2 H). B (MeH) += 397, Exarrple 66 -108

WO 2007/ 038074 PCT/ US2006 6
Trans- 6- ( 6- nethoxypyrlzggﬁé—qg—%Z (3-pvrrolidin-1
- y| cuahetebromo-2-(8-giermiaini J1scoblig)- i3-benZnhpedied

was prepared according to the procedure described in
€CampouRd Wesi Rrapaiey acrc@r@n@dg dhe procedurmpfesgibgd in

Exam@8r4§tﬁh%x% %F%ugét g@'gcfgkﬁoﬁd ife f dd’}“a? pﬁ}é‘?ﬁ ddniithBfol. 'H NMR

oxy ic acl
(300 t\mzl(oDdJu)% rhcrrgm(]d: JaQioB HEHI $1)NNBQ ((6Q!3=8\:$2 Hzgﬂxxsu)Bz 58 (dd,

128,68 07 o 14) 800 68 i Ik 455 g;z? 431 1 1) Rp57 290 (m. 8
H) 1.9y 4 i éﬁ%gﬁr%i}éh 10 So0 (s, 3k a3

3.70 (m |

Example 628
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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2.68 (s, 6 H 1.93 (s, 2 H 1.93 (s, 4 H 1.46 - 1.65
(m 2 H. M5 (MH) += 366. 10 Exanple 67

wae@n®3®id- (3-pvrrolidin-1 -ylcvclobutvl)-1  PCT/US2006/036422
3- benzot hi azol - 6- vl | pvr| dazin-3(2H)-one The title

conmpound was prepared anpie 68 to the procedure
descrl bed [ n I

%%tl%rgé&ﬂﬁﬁlgé l_pﬁ@ﬁ%r%d %%cﬁdrn%ta%t@pr‘d%ed&ré‘&e&lrb%d in

Examprre 1E, ststitating the produtt GfEXample 63A hrdheprqdch of fxample 1E
and supsyytrngihé@rd#c@@f %}(aﬁppi@nbA]fgr W"(‘fﬂﬁ n%-S’g_Boron crg; " NMR
oo L SIS oRILE 880 1 1y 03 ot 1 T 45
J=7.80nHat hHa)z?oJlG @dd'IJqﬂrM dad6 iz, 3 - Oar(d Jﬁhé 80|H1,e1 ) 3.95 - 4.07

(m, 1 1304 eB neaS Tt ResiEAsBde o8 PO ) Ardra B B 477 -

2.00 (FR* 2D £452A 69 {ml qu)prmggﬁxéwq Ea@rmle 1 E and

subst’i tuting 6-nethyl - 3( pyri dazi none for

3(2H) - pyridazinone. IH NWR (300 25 WHz, CDCI3) 8 ppm

8.12 (t, J=2.03 Hz ,38.48Hz,1H)7.66

(dd, J=8. 48, 237%&1@@% J=9.49, 1 H 7.00
Trané-@r(zlm%tzlﬂg(gﬂmmﬂcgh% -A)-263- p\&rolrﬂrr(-rrwldvcl@ﬁvlm (3¥benidthiazole

@hqtrtﬁcompogr% Was prgp{a';edl.gq@rgmg te;ghe p\roc?d',q)'e d%nbed in

Examil s SEosiiog epARE of Pxamelp 024 for e roguct of Srapnole 12

and subgbtiéutingf mnaatbbxﬁpwimrdmer-’ﬁ-rbnrm( id aeld-foo pyrrrmolm@-Svhpronrc acid.

2007/038074 US2006/.0364 i
HN Wza&@gﬁa@nna R0 ST ol ef B T3S 7 8%
bst f |
)= ” SO TO04THr s L 208 1 ”’*“e‘ ) 4DE s, B HFS O £0PEA, 1
3.26 S}m@(rhyﬂ +2Y(2.56)--2§0 |(rdoﬁeH)fb78 371299 (rpyml-tbaﬂzﬁaéme.? H)H MS:
VR (300 Mz, CDCI3) 8 ppm8.03 (d, J=9.15 Hz, 1 H
(M"'H)7."E§3f’- 7.90 (m 1 H) 7.44 (td, J=9.00, 5 2.03 Hz, |
7.29 (dt, J=9.00, 2.37 Hz, 2 H 7.15 (s, 1 H 6.63 (d,
J=9.15 Hz, 1 H) 3.61 - 3.73 (m 1H) 3.03 - 3.16 (m
1I—I)243-278( 6 Example6%¥s, 3 H) 1.81 - 1.91

.CD
N3
-1-

-yl cycl obutyl )-1 3 benb@hﬂbtambreﬁ yI | pyri d| n- 2(1 H) -

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
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one The title conmpound was prepared according to the
procedure described in Exanple 22, substituting the
w@ewdossgo7of Exanpl e 62A for the product of Exap@i/@s100&036422
and substltutlng 3- et hyl - 2- pyrldone for
, QL i

1h t[tIeH)omrpqmd was me;qaﬁedpqqpr nggil '(hziz gr%cpHglU@ cngeé in
Examq?[E qg gq&?t&utmag ﬁb O o%nét_ &?E%eﬂ%el'e 6%‘\ Eﬁrgtﬁ g{)&ﬂc@ of @xaﬁhple 1E

and su%shhtmb’@m(eN‘id;by*@p&ﬁdmeEanEﬂ: acnl‘mfoﬂﬁyrlmldme—5 boronlc aC|d H
T 2-(3 - 6-

NMR (B8 MEHE 000 & PrER v & R 3 Hine 08 Rl 48z, 1 7.7

(s, 1H‘3-‘/J{T§§f5h§b Lyby-Suangary iy # 633@609138%0&%%? § Hyleeas (d,

S prepared ac to thé proced
J=9.18Ig8C1 H)eldo1 n4. ‘IZ}S(rE)(.d#mVB HIZSA H)s@lﬁ)ﬁt(st&ﬂ-l)rﬁg% 3.70 (m, 1 H)

268 G th('s%%ﬁ:'ﬂ)@% ”8( fw‘% ?3'6"%&1%’??@5%1@/&15 N“’g%ga.
(d, J=8.54 Hz, .56 (dd, J=8.54,1.83 Hz,
3.73 - 3.85 (m 1H) 755" 3.42 (m 1 H) 2 a5 L B 6o

(m 8 H 1.52- 1.74 (E_nm_ebﬁ_lvs (M+H)+_ 365/ 367.

JH@%QQ&@Y Q&%&ag tEF |ﬂh3e brddeeluc@ ElBQ(l:IﬂIbd in
was ared according to_the procedure describe
Examﬁﬁaaa; |se gtiteting thee produst ok Bxamptae 2 éorithe Rspducial F-:aﬁemple 1E.

'H N@Wlﬁgg atgﬁﬁbﬁ{@d@gf 26 rEiD?'F@' £od ((Ed W 63 Hz,

1 H) 7889117%3‘5 (dt,JFH4) 9872“@1 i H)i)? @1 06 31d(m J1=IH)8404-IZ7 1|5 Qd) 1 H) 4.03

V@\eZ@tQJ é&ﬁﬁ@&ﬂd

J=8.29 - 3.95
(m, 1 H58,BEXME! D 2146 - 277 (10, G ) 1.8 53.00m. 4 HY Tehtust 6242 H).

1.59 - 1.82 (m 8 H). Ms: (M+H)+= 365.

MS: (@xqbr)rp'l @%‘2 Trans 2 (3 norpholin-4-ylcycl obut rl
-6-pyrimdin-5-yl-1 3-benzothiazole 10 Exanple 72A
Trans 6 brono-2-(3-norpholin-4-ylcyclobutyl)-1
3- benzot hi azol e The ti tﬁﬂﬁwnd was prepared

TraAS S hiiid-Z-@- 6y REREEAN By d65EH 1) BesL beRzothiazol-6-yl]pyridazin-
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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Exanpl e 43A, substituting norpholine for
4- pi peridi nenet hanol. 1H NWVR (300 MHz, 15 CDCI3) S
W(pmm/m@&(d J=2.03 Hz, 1 H 7.84 (d, J=8.65 HZT/Uszobb/osmzz
56, (dd, J=8. 65, 186Hz| 3.82 - 3.92 (m 1 H
§ h@élﬂe epnepoynd was prepared acegrding farhe prapedu IEEBjQSﬂFIbﬂ%d in

Ex"flm;J_T%)%gh_%\ﬁ%st%EAg?tp(g:% é %_&30 X %QIM@?A for BRs pRRRIct 6P Example 1E

and substituting :SGturetwl-)Z(ﬁ-l)awﬁidbr(b fmrB(%’lH)—ﬂxyrw?m. h1HlﬁtMlE (300
MHz, GGl 8. BARER HE8-TorHEEk B &7 1780 @RS H) 74 g $7R.00,

2.03 Hp! Pm_j é’&t%@b%&? Hﬁ%@gﬁquﬁ 6%*3@@%3% iz 5 H)

3.61 - 9735(rr(s1 H2 3193 -83.18 ( (nj 1 B¥2.430- 238K, 61H}P.12. (@63(HJ)1 81 -1 91

(m, 4%)%5? CBy iy Sy S 0T, 1 S b S oh o)

2.35 - 2.67 (m 8 H. Ms: (MtH)+= 353. Exanple 73
Trans 2 31(29)-2
(f1 uor onet hyI ) pyrrol i dExample F@ycl obut yl } - 6- pyri mi di n-

Trans=3: S 3 A(SeRWTONE . l \%qn\?lbenzg’tﬁ‘lazoil%‘-v\{Pvrldm-ZHH)—

Trans 6- brorm 2- {3 f(28) anéfluororrethyl)pyrrolldln 1-
ﬁ}gl cycl obutyl }-1,3 benzothiazole The title conpound
g i ﬁé}%‘?‘w%‘&’% arerpred acserding txtherprogeduriel drsgripad in

B s B P S amele C2Aps s Ripclst gf Examle 1E
and supstipting @-methyl-2-pgidonetfoe 3(aH)ptdaeinonat HENMR (88D MHz,

R. Altenbach et al WO _ 2004043458) for
CDCla pppkd Oditherrr el 1 HIH-RRKC S208HZ, DA% (8 727 -

135 i 43013 933 4230 4T 1 5o gp

H) 221(48 H ) 4.729- .80 (im, H)H)31'&) -1.309, Qril). IMB) (1B+5H"= 366.70
(m I H 2.98 - 3.13 (m | H 2.82 - 2.95 (m 1 H)
2.53 - 272 (m 4H 2.39- 2250(m I H 1.70 - 1.97
(m 210 H 1.50 - 1.5 . MS: (M+H) += 369/ 371.
Exanpl & 738 ExaHpie 71
T aas-2-(33adepas) t-gicyelbbutyb@-phsimidina-gt 1,8ibenrottibzole| o
butyl }-6-pyrimdin-5-yl-1,3 benzothiazole 15 The
title conpound was prepared according to the procedure

descrl bed in Exanpl e Exdmpleurg i tuting the product of
n]|gle 73A for the proauc% of Exanple I E. 'H NMWMR
(300

rans-2-(harepars i ndeyaobutyl)-S-tiroo-9.bemnzpthiazele 8. 12
(T‘Ke t!ltlé co#l;p&lfnd \ﬂ7a|s_|)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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8.06 (d, J=1.70 Hz, 1 H 7.67 (dd, J=8.48,1.70 Hz, 1

H 4.06 - 4.50 (m 1 H) 3.82 - 4.03 (m 1H 3.54 -
w@2006/0880741 H) 3.00 - 3.18 (m 1 H) 2.79 - 2. 9BCT/I$2026/036422

H 2.55-2.74 20 (m 3H) 2.34 - 2.54 (m | H 1.70 -

'31?h8 ?ltléfﬁoni’pdd)ncﬂw% prephréd acoordinga thesprocatiip-descgbed in
Exampie aﬁsem@g)foqsqbﬁlttéms}hﬁ frestyetf Fxample FAAfor Heprodust of
Examplg 12 BN AUME, CBCIPg g SaBTS, M. b Ky STt

J=7.984ty! 1 PyE.06 (@184 HEmetH)aheb (ddhe=a.29 |*e8¢dﬂmduﬂ)j§.\z§g 3.95
(m, J_ééwg[?%dwgiﬁ ISRV RN tG@ PIRSSARIT S dlegs s BFY 49 $%2 (m, 8

H). M§(®+ﬁ YL OXy met hyl pyrrolidine for
nemet hanol. '"H NMR (300 MHz, CDCI3) S ppm
7.99 (d, J203Hz 1 H 7.82 (d, J=8.48 Hz, 1 H

7.57 (dd, J=8.48, 2.03 4.05 - 4.17 (m 1 H)
3.28 - 3.95 (m 5 H) 2.%—@%%7 -112 WD 2007/ 038074
294 behzdthizzale

' 7/ 369. Exanple 74B
Trans {(2S)-1- 13 (6 pvrim din-5-yl -1, 3- benzot hi azol - 2-

yl')cycl obutyl I pyrroli dEQa%lglﬁéﬂ}\} met hanol The title

conpound was prepared to the procedure
des qirhRes-hdmd=2d8pherpholin-dsylbgdlobuiyl)+ig3Dieazoinanme of

E%g%"?ﬂﬁ.go&ﬁ%%;@%%%dﬁée&d%at L@ p@ce@greg %ed in

Examgr 6%3/{‘ qsd‘b%ﬁ’ﬁz'l‘gﬁrpjﬂéhﬁ% for84 %{pe(ri@mehé’thgﬁoI?H NMR H)(3OO MHz,
cocig aggommgg(mm:a Bzl +9. 264<d31:w65rﬂz 1 1) ,5ee(gd 1=8.65,

186 Hr.aBH) 3182573@&1(@ 1H}*) 568 é |_Q§T]|.Ij~) @ég%%azﬁﬁz (ah TLHp2'38 (m, 4
H)zﬂ%%pﬁ I24§Ih?1 y&;l{(@fﬂfﬁg éggzot hi azol -2- 15

yl'l cycl obutyl } pyrrolidin-2-yl)nmethanol The title
conpound was prepared according to the procedure
described in Exanple | F, substituting the product of

Exanpl e 74A for the pradughpief7dB<anple 1 E and
substituting the product of E>'<an'pl e 2A for

pWram-Ql-(ﬁemﬁnﬂmllnm-vlcut -pyEmidindayink
jpg t(tl@ é@pgunpg was I;;Eepalr%g')@c;&fﬁg% déjthejpré %@ur’ézdeébrlﬁbd in
Exanilplébl F/ sQ¥stitdiing 6 Sr@dbet oflExdmpBleSRRA fot.the product of Example 1E.
H NMR (400 MHz, CDCl3) 3 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, 1 H)
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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(m 1 H 3.52- 3.75 (m 2 H 3.32 - 3.47 (m 1 H
2.99 - 3.17 (m 1 H 2.63 - 2.80 (m 3 H 2.59 (s, 3
wo002/056007{s, 3 H 1.70 - 2.08 (m 5 H 1.46-1.BEI/(82002036422

H. Ms: (MHH)+= 394. Exanple 76 25

Tlgmg&rrlbﬁ? %—-{ g&tﬂﬁbLz;(fmmrc}JIdemyl)pyfrlbﬂdl% gblllt\bdldbtﬁvlbv (3-m

idin-5-y enzot hi azo anpl e

Tr ans- 6- br ono- 2- [ 3- (2%&%@%.din 1- rl

| .

THe e ipipadnd HRS TR Eb A B e bbcsRIRUES R in

Examiie 48|, suldstituiting B¢t )- Mluongnethylayhxolwinnpe(ﬁAﬁ#ﬂ@O(?@Ai%#O,

oo g Sl oo ST P !,

20040{%]45811) f!él)'? 4%9@%@9%@%@@2?%% 6%68 Sl%rgg% CBCIS 5ppin 9998 (d,

J=1.70PaZ/ UBY 0063 (642281 Hay, 1H)H).50 (86, J=865,71.86Hz} 1H)) 4.398- 4.46
(m, 1 A1 4 B g T3 78 Bior T w) S5 T, 1392887513 (m,
1 H) 2@2%239@ (&31(9) Qmstahyi PRREY, udﬂm 39&'2 50 G0 AUY Y1 7061097 i, 2

benzot hi azoI e he title corrpound was
H) 1 59rép@é’d aworMSnﬁ\ﬂfU Ftﬁﬁ%ﬂ)’bedure described in

Exanple 1 F, substituting the product of Exanple 76A
for the product of Exarrpl el E 1H NWR (500 MHz,

CDCl 3) 6 ppm9 24 (s, ExdmpR EEB- 9.04 (m 2 H) 8. 12
i, J=8, H, 1 07 (d, . T

S (02 il 1) 1.8 (S0

Bteentftleecatpound was prepared according to the procedure described in
Exam;ﬁéﬁﬁ §§Jp{géﬂﬂv§§?\§g %Fq%{})ﬁ/c ﬂf’ ’é}(%{%g 2é§ t%lf_@{)&uct of Example 1E.
H NNE?@@'I—EE ?nwgc_:@@%hﬁg.ﬂftsﬂ N D.02(4,HY 812 (d, J=8.48 Hz, 1 H)
8.06 (d 3=ef bizhil d2)oT .62-(dt) d58:480bUT QIHZ) elxldh ¢ diGopd.50 ¢ ho[131%13.82 -

4.03 () Q8 E6Tact 09 kg o DNe SISLRAbT) HEIEATREN P EB5-2.74

h2) uasyi 4 H). MS: (M+H
(m, 3 ﬁ)égz?ﬁygzga@g} ?OFZFHL]Q%H g l_e!) 114gar1bg;|<)$m c a)C| ( ’=
369. tert- butyl ester (prepared according to the procedure
that described in: Q Li et al., J. Md. Chem;
39(16), 3070-3088, 1996) for 4-piperidinenethanol. 'H

NVR (300 Example 74

Trans-{(28)-1-[3-(6-pyrimidin-5-yi-1,3-benzothiazol-2-yl)cyclobutyl]pyrrolidin-2-
ylimethanol

Example 74A
Trans-{(2S)-1-[3-(6-bromo-1,3-benzothiazol-2-yl)cyclobutyl]pyrrolidin-2-ylimethanol

The title compound was prepared according to the procedure described 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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MHz, CDClI3) 6 ppm 7.97 (d, J=1.70 Hz, 1 H 7.82 (d,
J=8.81 Hz, 1 H 7.56 (dd, 25 J=8.82, 2.03 Hz, |
wWd200/038044 37 (m 2 H) 3.85 - 4.02 (m 1 H) 3.4BCT/msRbi/036422

3.11 - 3.29 (m 1 H 2.95- 3.07 (m 1 H 2.79 - 2.94

(m, 4 {)M.70 -1 12(r8,14 H)6I4( m1.66m 12 9. MS: (M+H]"m 367/8%9.1. 65
-1.86 (m | H 1.46 (s, 9H . Ms: (M+H) += 478/ 480.
Exanpl e 77B 30
Trans tert-butyl 5-[3- (I§x |bn;t4§n 5-yl -1, 3-benzot hi azo

-2- yl cycl obutyl ] hex ol o[ 3, 4- bI pyrrol e-1

_gﬁzﬂ__%)g‘t&@panm!d‘hé-vi-t Bd:emmﬂvazm m@_mﬁm@ﬂw

according to the procedyre.described in -114 WO
2007/ 038074 PCT/ U82006/¥g-§§3|—'ﬁ"—ﬁExanpl e | F,

t f /)
ﬁgzﬁlgtdﬁﬂ%xﬁghﬁai@ p@é’[b%d@‘cc i id?th?e ﬁoﬁ@%%escgbed in

Exampge 2B, substituting me(nrogyct of E-gargplg_al 4(Adforjlst@ pmuq.z o)f Exaynple 1E.
vl e e oy g P Gt 1
8.07 cBJHQO%HIZ ‘rl—F’}?Q@B(dlﬂ 8H182| ‘(7@Hz 7. Wﬁsem 4loirl)(m21% 355-
3.74 (rm)2 tl)g)gﬁ 3. 4(7F?n(m1 H) 2-92 126313 (m,14 Blfa 2(43 2 acb(m,ﬂ h|§1 72-2.08
Ex le 77C

(m, 5kbr§%§(g]?79(rﬁ%x#clwopyrroro[ 4- b] SgPrgl 5(1

H) -yl cycl obutyl -6-pyrim din- 5- yl-1,3- 10

b t hi le The titl d d

: aggg?dl Ingzgoet heeprgcem&l \Qgé ﬂlepg(:n'pl e 38C,

) efzottigzol-2.
9. 23 (s Mﬂ&&ﬂldm ZNI)thhénﬂ 8L ke, | H)

ﬁa'u gltlglporr‘llgpllﬁéjﬁ VAP pée;pﬁkpeg aé:gorcﬁ %@8 rmcegu;% gesl_clzzribe]d in
Examp?e 11* §u6’s?|(t&ﬁﬁﬁ_|)ﬂ1é'broau@?of E)érﬁéle(ﬁ)A f’or"ﬁ%e product of Example 1E

and suph)stltytlag the prauct @f Exampple Ri:foy Mnﬂpldmeﬁg)oromc@qmi e HzNMR

00 G B HOREBEB e Y 20 s s o

J=7.807184A 1 m@dﬂﬁm@ ﬁe(—&ﬁlm ewij(egjf;?tso;riaggg%gﬁs 4.00

H\)a% cI obut yl % benzot hi azol e
(m; 1 5érhép65 6n, d'é)o? d2n .40 (Mhé HHrd88dd t (esd H)bs83i-2.80 (m,

3 H) 2 0RER s P 2R i 28l SRR RO 2 1. wis: (k=

394, 4-piperidinenethanol. 1H NMR (300 I\/Hz CDClI 3) 5 ppm
7.98 (d, J=2.03 Hz, 1 25 7.83 (d, J=8. 48 Hz, 1 H)
7.56 (dd, J=8.48, 2. OS%&M le 4.73 (m 1 H, 3.83(m

Traﬂs-bum-( 2-methylpiperidin-1-yl)cyclobutyl]-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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3.20(m 1 H 2.38-2.60 (m 6 H 1.92 (m 4 H 1.59
(m 2 H. M5 (MH) += 369/ 371. Exanple 78B
wae@n®3i§ 3- (4-f1 uor opi peridi n-1-yl)cycl obut yl PEBURINNG/0B6422

i din-5-yl-1,3-benzothiazole 30 The title conmpound was
(m, 2I-br29§@u=€d77a€m,o4 i) 38 o 1t98e(mpr B EB du24 (siSsid).i M&H (MHH) =
365/361|;xarrpl e 1 F, substituting the product of Exanple 78A

or the product of Exanple 1 E. 1H NWR (300 MHz,

CDCI3) S ppm9.24 (s, 1 H 9.00 (s, 2 H 8.11 (d,

J=8.48 Hz, 1 H) -115 WD 2007/.038074 PCT/ US2006/ 036422

8.06 (d, J=1.70 Hz, | Bxgmple7684d, J=8.48, 1.70 Hz, 1

%%M%%@%M‘ Rin.a% \(_3- offiazole

Eﬁemﬂbé:omcﬂmd was prépared accordlné to thé procedure desc.rlbed in

cans A S S0 il e
H NM@Q@E@%@%@%O&X%@ 1@@%& Sdgo- .08 ( (2678112 (d, J=8.24

escri tltutlng e pfoduc
Hz, 1 Hp&0Pl(¢, 8183 biz, tite) P68 ddt J@ﬁ 35}(&.@8”&211 H) 3.#143.90 (m, 1 H)

a1~ S0 S TR A Bl %ng"' R 3)0%(s. 3

78 2 H 8.07 (d, J=8. 48 FB 1 7.99 (d,
H) Myp(mm 3%% H)H)7 61 (d<(:| J=8.48, 1.70 Hz 1 H) 271
(m1H)409(s 3H) 3.90 (m 1 H 3.23 (m 1 H

2.62 (m 6 H 2.35 (m 22 . (m 4 H. M (MH) +=
399. Exanple 80 15 TrﬁlM, 6-d i methyl pyrid i
Trang-23(3-hexahydrodvirdid[3URbRIVrRE5( T Pylidyalbbetyplebyiimlidin5-#=1,3-

penzot hi azole The title conpound was prepared

according to the proc&enezethizzole i bed in Exanple 1 F,

substituting the product of Exanple 78A for the

product of Exanple 1 E, and substituting the product

of Exanple 2A for pyr.iBEsahple- 757Aboron| c acid. 1H NMR
d :

(dd, J=8.48, 1.7 _ 7.80 Hz, | H)
4.65 - 4.80 (m% °'1H°% at 21 (m 1 H 2.36
The.tidleé damp@ind) was 5ﬁemaa'ed$deb)r(ﬁng'>m (fm praedure @sscribed in

Exampfa A3A] Shistinadiio Aexar by poiols 4-BBurokn ssoals At tert

I
AR AS e e R e

Med. Ghesh.; 39(16), 3070-3088, 1996) for 4-piperidinemethanol.” "H NMR (300
MHz, CDCl3) & ppm 7.97 (d, J=1.70 Hz, 1 H) 7.82 (d, J=8.81 Hz, 1 H) 7.56 (dd,
J=8.82, 2.03 Hz, 1 H) 4.10 - 4.37 (m, 2 H) 3.85 - 4.02 (m, 1 H) 3.49 (m 2H) 3.11 -
3.29 (m, 1 H)2.95-3.07 (m, 1 H) 2.79 - 2.94 (m, 1 H) 2.31-2.67 (m, 6H) 1.90 - 2.11
(m, 1H) 1.65 - 1.86 (m, 1H) 1.46 (s, 9H). MS: (M+H)"= 478/480.

Example 77B
Trans-tert-butyl5-[3-(6-pyrimidin-5-yl-1,3-benzothiazol-2-
ylcyclobutyllhexahydropyrrolo[3,4-bjpyrrole-1(2H)-carboxylate

The title compound was prepared according to the procedure described in
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30 The product of Exanple 1 D (100 ng, 0.35 mmol e),

pyri m di ne-5-boronic acid (65 ng, 0.53 mole),
wale@hiloasoebi s(t ri phenyl phosphi ne) pal | adi un(11) PABHUS200§036422

0.0021 mol e), 2-(dicycl ohexyl - phosphi no) bi phenyl

Example/ 17, s@bstiutiigltherproglict eraekiample A ft@tﬂ@@?ddlﬁ:@@? Example 1E.
PCT/ US2006/ 036422 carbonate (1 M sol uti on,

"H NMG. (680 AMire§ Déia) S20pm %23 &8, HaHbP/Ql Gx3rfd) §- 11151 Jv&xﬂ@ Hz, 1 H)

8.06 (oA og Han] L1707 (G SPBRES 1 GEBIF S MG a His Ll o -
4.06 (nﬁ; 215H) B3 mpmmraznm 3rz6:(mwwe mﬁ%{’ 2@ (n (mpp&r)at 8- 2.76 (m, 1

H)2. 4%uar%éeemay%t &454%@@%9%2@@ Gk 187 A (m, 1 1)
1.44 - pg%prynﬁtgf@ N&ﬁ? g The conbined organic |ayers
ri ne

“dried over sodiumsulfate,
filtered, and concentrated under reduced pressure to

gi ve the crude productE whi ch @ purified by col um
chromat ography (10% di chl oromet hane) to

V
81410(d 3848m_<en_;ebma@;@7(d J=1.70 He,

i’ﬁ;‘gﬁlg %méomgﬁ?/ﬁ? %)ngﬁ'argg a&% ﬁ_wg %_gh% é"&fgd%rk?'_g%sc%@gg in
Examptd 38&|Ssu6éﬂtlﬁ?mniy$%ﬁﬁrgdu&<maggﬁlzboﬁ?fac?2?e gﬁ&juc’t Example 38B.

1 NMBEOIM Bz EOG) BDI9 23 €5, ThE) S1t 6. edﬂwaﬂc(dmss 8% Hz, 1 H)

505 (YRR SLRAR I ST LEBAT 08 iz v 050

3.81 (MhytIH) @1 91 B (16/ASH) BIBD7 8:43(m, 1) H)czr75 2.96 (m, 3 H) 2.45 -

20 AT BT nab i (5 B e S SA

H 9.11 (s, 2 H 8.12 79 Hle)810(sl

H 7.71 (d, J=9.0 Hz, (m 1 H 3.96 (m 1H)
TraRsE3[3(A-fidordpiperitif-{ vi)cgtkpbBtyHb- -Brithidin-BH)I-133-3én2ofhlazole

(m 6 H 2.60-1.07 (m 4 H. M. (MH) += 367. Exanple

82

Trans- N-et hyl - N- propyl &\abfs f8aPYr i m di n-5-yl - 1, 3- benz
ot h| azol 2-yl )cycl obutyl | ammne The title conpound was

Tﬁﬁr%?? R ?{%ﬁﬁfgéé{ﬁ ¥ etCT thidh 'f?gg'%ésﬁﬂ Seg,in
Exampf agpl %uﬂ;%tuﬂ#%%o@%ﬂ@eﬁ@iﬁe I@Q@éﬁorﬁiep ﬂa@lé frdrﬁ AB¢R) for
H 9.07 (s 1 (s, 1H)

4- plpeﬂdlnen’(eﬂharJdQ B MyIR (B08)MHz, @DQI@S L‘!Pm)7 28(!}@ -(=|=a 03 Ha, 1 H)

156 Rt B P TR 2R R A T 35

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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Exanple 83 -117 WO 2007/ 038074 PCT/ US2006/ 036422
Trans-Di et hyl -[ 3-(6-pyri m di n-5-yl -benzot hi azol - 2-vl) -
w@y@hobsev4 | - am ne Exanpl e 83A Trans- PCT/US2006/036422
[ 3- (6- Bronp- benzot hi azol - 2-yl ) -cycl obutyl | -di et hyl -am
8.06 (dpg=5%.70ndzi 1 H)e . Gbmirnulm 4 51. 70 efzan dd) za660r418®gmt d Hh®89 (m,

1 1) 3803y U2 A8 268 (5 it P4 e ot st (PFDI RO 300

MHz, CHLOROFORMD) 8 ppm 7.98 (d, J=2.03 Hz, 1 H),

7.83 (d, J=8.82 Hz, 1 H), 7.56 (dd, J=8.65, 1.86 Hz,

| H, 3.74 - 3.87 (m Exemglg?.as- 3.70 (m 1 H), 2.45
2 (M6 H. 1 ) L.

Trans- D| et hyl - [3 (6 p){fgnlzbmmzdieyl benzot hi azol - 2-yl ) -
a_\élcl obutyll-amne The title conmpound was prepared,
editlgi GrnpeHrthwag rpé@@%reﬂ@cgegtmg ke thg procrduis desprired in

Exampﬁ#@ F’t %@H%LE% ppm r’g&%afggi f‘or]thg)o 3%&36 %JVFXS@)% 1E,

and suH}sﬂwnﬁg(Em?%ﬁgy@?ni;tdmé—&bom&xd)@c@ fat, pymild&ﬂa -Sbordnitacid.
MR B osiCh) b 8 76 .2 7 e g g, 1 ey 14,
J=1 7oJHQD199|t)*7‘Z§1 f%d%-s“@s 1(?62;\4&*1 @@71%81 EPFB'H’!)? (éﬁsqf 290 (m, 1

XYy

H) 3.23 am;H-l-?.)Z/BB -(oy @ idp2138 (m,&@H )93 Tine 4t ). | MS{:QMpH)’deB%.s
prepared according to the procedure described in
Exanpl e 81 A, substituting Exanple 83A for Exanple 1

D, and substituting 2- pyapd&gpyri m di ne- 5- boronic
_I_ac:ld for pyrlmdl ne- 5- oronlc acid. 1 H NI\/R (400 MHz,

O ollfsre ) ljeyclobtgyl P9, 3-

e, 1 H), 798(dJ 7.60 (dd, J=8.44,

1.69 Hz, . 4.09 ;b%‘:?—ﬂ'i}'az"lem- 3915m 1H,

3’h’é&|ﬂe é’orﬁﬁo&m wlaNELBrepéreﬂ?acco?dﬁQ td the §Tdd)eg%ré)6eédnbed in
e

Exampte 4o SpbS{tatng e Dokt SUErmBlaeA monﬁaaﬁ@@moaf@qanmle 1E,

an s LG8l RSB S o SR .

(300 MHz, CDCl3) 8 ppm 8.02 (d, J=8.48 Hz, 1 H) 7.77 (d, J=1.70 Hz, 1 H) 7.46 (d,
J=7.80 Hz, 1 H) 7.40 (dd, J=8.48, 1.70 Hz, 1 H) 7.07 (d, J=7.80 Hz, 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-yl-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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Trans- f 3-(6-Brono-benzot hi azol -2- rl

-cycl obutyl | -met hyl - propel -am ne The title conpound
worm7pssepar ed according to the procedure descrP@EUSI006/036422

Exanpl e 43A, substituting N -nethyl-N propylam ne for

carbonétd (P cdumrml bang| 0.58 rﬁﬁiﬂé\)l‘dﬂc{ Zﬁﬂ d’f/ldihanol/dloxane (1:1)
%ROFORM D) 8 ppm 7. 97

were rmxgi goden-plo mla |q§app$d5@a(| dvngl g hp5V|aI1w§@ sgépedlh%ted sn the
mlcro@é% £ ékrﬁﬁﬂfeﬁ‘) at]‘lz.'Mz%C gls%@ zagc%pn %%&E& m?c£5°1vgv? i‘re%@ %

apparatugi@.e. the Emryanréaiﬂ)r) Thedreaciion mixtdreswabtaquedchizd With: water

Ex BT -{3-f .
and oxB Rt PO Mo LaE) - e SURRNEH i anis pyery 1B
washed With! britd, Wied%\%?ﬁodlﬂﬁ‘sﬂﬁate'rhl@erbdt bfd eeABawtRsteamder
prepared ‘according to the procedure described in 15

reduce@qmpswea@/gwesm@nuxi@tprﬂgumm waggirified xe@igma 1 D,

chrom%g (::],Iby“] h’équa%%l lgﬁc@?%g)ﬁﬁetﬁﬁﬂ% tﬁl‘@je( g@gorf}ﬂgﬁ% )d yield)

of title @bh@%@ﬁ VHIRIMR mm ﬁIHEcamls)?s bbm %3913 g 11—!2] 63 g@ 2Hp, 8.14

(d, J= 814&11'|ZHﬂ H),18 EIY (d4J7687OsHZ IHY 7% (8d, J= &4§02(Q§ HZ, Hyl), 4.40 (m,

5 —
.30 Sz ) 20T bl
0.92 (t, J=7.36 Hz, 3 H. M5 (MrH)+= 369. Exanple 86
T 3f6 26D|th| d 3-yl)-b th
[ ;?gf-é-yl 1- t(:ycl obu?ﬁlﬁﬂg&iﬁ;gpyl d 231m (neQZOZS The
Trabls%b%)-ﬁ ‘e’]- gE@ Uékgiﬁ‘i‘mplaé $en2GhH | QQI%QCJBBE’[W%%@QH 8-ol
A, SUDS Ny~ EXanpt € 85A
fTove tifleacqrhpoundwasplepatesitadcording td; the proceduns de$cribed in
Exam g&' &E%ﬁ}%&%&éne pg)q%o ni)% gcjr%%hg)ﬁldgz(ﬁﬁl\g\% éé&% 43-
for ﬂerﬁoﬂv\derﬂet%aﬁgl &Kd s&bﬁ)tutlﬂgléﬁambﬂa 81]R(?or9§xéfﬁ1ple11lb| TH NMR
(300 M'I)Iz, GDBR) 63fprﬁ,992|8 (sn1 H) 911 (8, 27—!)8 24, [79. 01-I2—|)1 Hp8 69 (s, 1

T Y Y

4
(m, 2%?%"25” rﬂl)lzs6% %8@7‘59 074 P /u)szooe/ ogbe422

Exanpl e 87 Tr ans- Met hyl 4346- (1-net hyl -1 H pyrazol - 4-yl
) - benzot hi azol - 2-yl | - Cyl‘:%'(&\%)ul )Qz} propyl -

\C

Trans-N-ethyl-N-propyl-N-[3-(6-pyrimidin-5-yI-1,3-benzothiazol-2-yl)cyclobutyllamine

The title compound was prepared according to the procedure described 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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amne 5 The title conpound was prepared according to

the procedure described in Exanple 81A, substituting
waEx@nmpbs®785A for Exanple 1 D, and substituti ngPCT/US2006/036422

1-met hyl -4-(4,4,5,5-tetranet hyl -

1T n2-Dliethyt it ® barimidipt 5-yliibéhAvitiazol 2 vi)Ayaidbab eamirem

Boron Ml ecul ar) for pyrimdine-5-boronic acid. 1 H

NVR (400 MHz, CHLOROFORM D) 8 ppm 7.94 (d, J=8.59 Hz,

I H, 7.92 (d, J=1.23 7.80 (s, 1 H, 7.65

(s, 1 1o H), 7.56 (dd, %me"e@%.s H, 1 H), 3.97 (s,

3 Hilramss-18-(6-Brogw-benzdthidrol-2- idhutd]-di 1

ﬁ’bhféﬁcglescipnzgqtf@wgﬁ]@rgpazrga 1aqgoéj4r4{g% {é mﬁ:;%rog%dgé ggségéaed?in
Examdlé@@#su@é{ﬁutlﬂéd@ﬂmlnmeg%m plperldlnemethanol 1H NMR (300
Trans-2- (Et hyl - {3-16-(2-nmet hoxy-pyri m di n-5-yl)-benzot

MHz, @Hh@cﬁ@@@ﬁmwmmm 38 (0 IR0 blz, tHa A3 (2h JERBRHe, 1 H),

T S5 25,1 3+ (.65 Bronp-benzaqt

756 (qth 5888 Y HreT Sblupy A T GBI cith Gy 3¢ RARHIM. 4. 245 - 282
m, 6 H) 158 (AP *I‘@O\AH’IS‘IWRP@TH RREDT3A9/348. the procedure
( d)escrl(bed |K Exanp ( 43A, }sjlgbstltutl ng

2- (et hyl am no) et hanol for 4-piperidinenmethanol. | H

NVR (400 MHz, CHLOROR e pm 7.98 (d, J=2.15 Hz,

1 H, 7.83 (d, J=8.59 ; H, 7.56 (dd, J=8.75,

1T93913l=DletHvl-*fB-s(6-®vg§1|?_:;\$-99béM0tmakblr2&l)&3/cbb’ﬂt\ﬂTLa(ﬂine 1

':Ibh%tltte( corgto_qumy{;wgg pr@pqq)ed {c?qpp@mg tgythy g@peduggﬂgr@ed in
ExamilP B12. subgiting Fxample S3AJer,Sxemple 10; J,MIR (490 Mtz
CHLOR@EORR-B) 5-ppye BBigsy 11, ), 300 A(E, Qd)l)‘eﬁ:;q’rm(‘d),u 8(1;2@!—!21, tliH), 8.06
o,the procedure

(d, J=G8aRE Do) Fro T b e Eland iy aid e Bl Lragss - 3.5

(m, 1 @8&%3W$(%C@ﬁusggggrGﬁg4%d£Hknmggt3hoxy8yr| i 339

i ne-5-boron ic acid for pyrimdine-5-boronic acid. 1 H
NVR (400 MHz, CHLOROFORMD) S ppm 8.77 (s, 2 H), 8.07
(d, J=8.29 Hz, 1 H), 7.98 (d, J=1.53 Hz, | H), 7.60

(dd, J=8.29, 1.84 Hz, Eydnplded9 (s, 3 H, 3.78 - 3.88
(m 1H, 365 3.76 T—pl_H)",360(t,J552H22
' 3 > met i anzofhiazoli2-yf}-cyglobutyl}-amine

gﬁﬁ Wge[ {1 m'ﬁ'?)und was’ prgégl%%l acc%?dl;% @gfmezpr(éc%dﬁ.l?e géscnbed in
Exam;blb 83M( Is@b@htatmg Exaeiple8BiAdap Ex3myld 1Dy ahoubstititieg 2y -
methoxypyr|m|d|ne-5 -boronic acid for pyrimidine-5-boronic acid. 1H 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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et hanol 10 The title conmpound was prepared according
to the procedure described in Exanple 81 A,

waemssgost i ng Exanpl e 88A for Exanple 1 D, andPCT/US2006/036422
substituting the product of Exanple 2A for

pyri m di ne-5- boroni ¢ #&&xamplé 85;\\II\/R (500 VHz,
CHLOROCEORMD) 8 ppm 8,02 (Zd
Eran -Bromp-bemz ia

"’Fg\% tﬁé’o c%rnnﬁgﬁéﬁﬂfxvag g’%par d%c fbgj B@Tﬁl%gaﬂﬁ)edﬁrzé@%sc?’rbéa in

Example 48A( subdtitthing R-msthyl-N- ﬁ@)p(ylammel-ipr 4- mpmﬁmemeﬁmr\(dMH

NMR (@02 CPiEROE QM- Siearh 787 it ad 6t 1'H), 762 (4, J=8.90
Hz, 1 ﬁy Py gacﬂ'ﬁa575"1 %H% ﬁ’wi)gg'w“ 885 (4, "ELNA. 168 PPERVA H),

bénzot Hi azol é
2.56 ( t[ 3=71.66BnbH)ch20t ELZ&@h 2H)| 2-16y(s| 8tk 1146 neBBAmyl2 H), 0.91

The ct, of  EX 1 B (600.0 ng, 2.14 nmol e)
(t, J= 7%%5"’31%%&@(1@3"‘3 nsggjﬁ’%THE and cooled to 0 C
BH3-THF (1Min THF, 5.35 m, 5.35 mmole) was added to

it and the m xture was aIIovved to warmto room
tenperature and stirred for 2 hours. The m xture was

cooled to 0 C, 30% mo%%gﬁg%ﬁ,% and 3M NaCOH were
successively added dr e mxture was slowy

TransA-Tee@-Metheampritnidi-siyiiiseradthiakoi-2-91-cy0lcbatylSmathyl-propyl-
The m xture was quenched w th brine, and extracted

three times with dichi o28B8hane . The conbi ned

THERIE SoBolnd RaR3oibicl RELIIAY 1 e blddBdaRE dodkofrin
ExampF[eCT 8;13(3 sgggmntlg% ggtan"tplg smmfomamve oB38amd substituting 2-
methory BTRCH STRVO T8 ASHLIoR BN RO pRGia A IH AJMR400 MHz,

CHLo?{gO%d)m Dt)ggagrggalg gg@?gy%ggfz@%;@?@e }-&ﬁ; 147),/%.??8(1@, WRg4 Hz,
1 H), 7168 (8d H=8.20 H).87 Hit 1(H)j 4.08-65, B, HY,. 2804 3.90 (ry, BHJI3.08- 3.32
(m, 1 B) 2657 P 6 [, 4 KB 2 2055 32 (Bo& b1 S et e boh 58 (M, 2

H),o.%gbg?gamg—aom?rmy PHjt=ydgeet hyl - cycl obutyl ) - benzot h

The title cohpound was prepared according to
the procedure described in 1o Exanple 43A except for

substituting pyrrolidi for, 4;pi peridi nemet hanol and
substituti ng Exanpl e le—e—éinpl e 1 D. 1H NWR (300
Trand4E{6-CO6LBiméthARsvridirR 8-yl )-benzothiazol-2-yI}-cyclobutyl}-methyl-propyl-

amine

7. 77 d,

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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(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 3.81 - 3.94 (m 3 H 3.25-3.35

W@ n07834dy4 2. 76 - 2.92 (m 4 H) 2.09-2.57 (m 6PEH/USNB6/036422
(MrH) += 351/ 353. 15 Exanpl e 90C
6- Pyrimdin-5-yl-2-(3-pyrrolidin-1-yl methyl-cycl obutyl

) -benzot hi azol e The ti ound was prepared
according to the proceggamgggri bed in 20 Exanple 1
TransEVlethyd-<€B{6-{ tmethis 1 Hipyia i

for the product of Exanple 1 E. M
Exarrpl e 91 25 Trans-5-(220Benet hyl -p ridr

%Tﬁreyédmﬁ?lﬂr?ﬁ @ :ﬁ%ﬁ‘éﬁsﬁ?%}%f)%h&w tﬁ'e Blocet¥fd QEsHREY"

benzot hi az
Exampe BfiAnsulsstithting &xbemple88A iooEXxardplerhp, and lsabstitotynd

1-met'@aa@?ﬁg%fequﬂ?ﬁ%ﬁwﬁhgg%é%gggﬂ@%@5339)?@@2%?%5&9%@%6 from
Boron We&lél?]?ﬂp%fnmmgiﬂbré‘m@'dd@ rg4 NMRI {MM@QCC%ROFORM-

6 ppm 7 (d, J=8.48
D) & prpo0 794 480/-8. @@HZJ$2®XD6’1Q23614221 AxHz 11 H), 78078, (), 7 65 (s 1

H), 7. %&ﬁdojﬁgwé g Hmpf-ﬁ,_é §2d 3 %{)@192?%89261 ,#}g)q)s 26" 350

m, 1 Qremez% %4 H), 2.31-2.41 (m, 2 H), 2.26 (s, 3 H), 1
( I? (lﬁq | epe- C£S:I ob ut)yl) b(esnzot%l a5z3o 33641(”%

th
H), 0.9 (£ b Todrpio awmwiﬁ Yoo

d according to the procedure

described in Exanple 1 B, substituting 91 Afor 1 A
(42% yield). 1 H NWR (500 Mz, CHLOROFORM D) 8 ppm
7.96 (d, J=2.18 Hz, 1 H), 7.75 (d, J=8.42 Hz, 1 H),
7.33 (dd, J=8.58, 2.03 Hz, 1 H), 4.88 - 4.95 (m 1
H, 4.76 - 4.82 (m 1 Bxample88. 4. 00 (m 10 1 H,

HBhz8tlazol- M

3- (5- Chl or o- benzot hi aanlind-gthanolycl obut anone The title
conmpound was prepared according to the procedure
described in 15 Exanple 1 C, substituting 91 B for 1
B (46%yield). 1 HNWR (500 MHz, CHLOROFORM D) S ppm
7.99 (d, J=1.87 Hz, 1 H), 7.77 (d, J=8.42 Hz, 1 H),
7:37 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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(dd, J=8.58, 2.03 Hz, 1 H, 4.00 - 4.11 (m 1 H), 3.56
- 3.75 (m 4H. (M+H)+= 238. Exanple 91 D 20

wW@2®783%03b- chl or o- benzot hi azol - 2-yl ) - cycl obut aPol/USIN€036422
title conpound was prepared according to the procedure

methoiéﬁ%ml&ﬁ@ -5-Bordri@ apldefott p{}hmmsmrbnmgacﬁd ﬂ-iMnRJ(40D MHz,
ude product was used In the ne

CHLORGRORKED) o8 @i, 80T AROGS h Hlof Gbsch J=1.53 Hz,

110 PR TR B 100,08, 0 L5

(m, 1 MES3. wﬁpﬁﬁgza%gﬂp 58 o 2ty ® EHIUI0S (aawzbebt BrH) MS:
1E substltutlng 91 Dfor 1 D. 1 H NWR (500
(M+H)RH—I§8SCHLOROFORM D) 8 ppm 7.98 (d, J=1.83 Hz, 1 H),
7.75 (d, J=8.54 Hz, 1 H), 7.33 (dd, J=8.54, 2.14 Hz, 1
H, 30 3.78 - 3.88 (m 1H), 3.44 - 3.56 (m 1 H),
3.01 - 3.11 (m 1 H) E)@Z\QleB%l (m 3H), 2.44 -
. 2 . 2 . .

St

2"1.54 (m 1 H), 1.13 (dethbng;so Hz, 3 H). (MeH) +=
307. -123 WD 2007/ 038074 PCI7 US2006/ 036422 Exanmple
TheRitlEr mmpéul(la was prepared according to the procedure described in

e I BB S ek BB gy
produ S EIGmRE ZW@T@gﬂnﬁénE-E{ -BOromit adld 098 NI (<5)oo MHz,

pot assi um f | uor 323 Mmool e

omomma%&)@mm&@&&@m@% Hgall Fe i i %d5 J51m2 Hzgl 57646

0. <TIL RS SEABSIL D o0 Pl b Ay o 380, o7

3.90 (W2 1fgerh {tol+mo8diBy2 Ho cwme 2(88 (rh) 4 W)IR175102.70t(mo @ein),
atrms here. Tri-t-but hosphine (10 wt% i n. hex 45
2.65-Q.71 (moZH) mﬁa@wmﬁ% Hadi1hfadThd (V213 agims
M+H? ?8 d and heated at 85 C overnight then 95 C for 7h.
( C LC conditions: 1 % amoni um hydroxi de and 10 %
nmet hanol in dichloronmethane on silica gel) showed a
new spot besides the starting material. The reaction
m xture was quenched with water and extracted three
times with 15 dichl orong ggrhe conbi ned organic
| ayers were washed V\nth—b‘é;a%‘_odrl ed over SOdI um
s ulst Ryrimidin-5t\dv2e (8-pamdlidin ednet il | =bemnizothiae
was purified by colum chronat ography (el ut ed by
0. 35% ammoni um hydr oxi de and 3. 5% nmet hanol in
di chl oronet hane) to gi \&a%@ obA6% yield) of title
conpound. 1 H NMR (300
(d, J=1. (64 enzptisia icl methanol 7. 47

(?he product of Example 1B (600.0 mg, 2.14 mmole) was dissolved in 4 ml of
THF and cooled to 0 °C. BH3THF (1M in THF, 5.35 ml, 5.35 mmole) was added to it
and the mixture was allowed to warm to room temperature and stirred for 2 hours.
The mixture was cooled to 0 °C, 30% H202 (2.5 ml) and 3M NaOH were successively
added dropwise. 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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20 J=7.80 Hz, 1 H), 7.30 (dd, J=8.48, 1.70 Hz, 1 H),
7.08 (d, J=7.80 Hz, 1 H), 3.80 - 3.94 (m 1 H), 3.46
wo 2®8708804m 1 H), 3.02 - 3.15 (m 1 H), 2.66 -PCr/882006936422
3H), 2.60 - 2.61 (s, 3H), 2.50 - 2.54 (s, 3H), 2.26 -
which \yaaqpuglﬁgd bM)chrqmgmgrthy)('ﬁ%@eﬂnapol in. dichloraméihiaqe) talprovide

the tutkg'éoqapﬂauﬁééﬁé’azgﬂq& 42595 ' FRMR(MBEMAZ XEBo15Y SRS .0 Hz,
1 H) 7. 83T BIHz, DY) 8B e JyB)F, 3-4 Biz( 1 LATD (Y 219) B8N 1 H)

10

15
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2.5 - 308) G ) 82wt B0 a2 61 FED Mk 0 2980 | n

Exanpl e 91 F, substituting
2, 6-di met hoxy-5- pyri m di neboroni c acid for Exanple 2A
30 1 H NWR (400 MHz, CHLOROFORMD), 6 ppm 8.34 (s, 1

. 8.13 1 H), d,. J=8.29 Hz, 1 H), 7.48
(H)dd J8(23 1?4%&%‘3@(3, 3H) | |4?05(3,
3|r‘n|), 6Bdo-2333 rrolidth- =) By88Bdt _@3 Q%IQP’EDA“Z'Z
% heditle @fnamit(nﬂ was{prepared according fmhe prepedaredescripedin

Exam;ﬁ{h&!\ ﬁ*é&%@@%ﬁxﬁ&gﬁﬁ%@@%@%@ %rid%’é‘?ﬁeﬂqgﬁo@aﬁﬁ
subst.thhrwg( ExaRIpt<t oA forEdambl 1Bt N NI (300 MH% é:D@lzy&ps?hP#’ 98

benzothi azole The title cohpound was prepare

(d, J= QaQ%blZd“lrlr@7(821(%,91-;&6&&11”1&)135&@5(5(!— 8.ASER H3pHe, BHA3B1 —

3.94 (BFh! 3&%@% s G TR 2T g o

(M+H)’(=8351U3EB765(S | 7.56 (dd, - 1o J=8.44,1.69 Hz,
H 3.97 (s, 3H)380-392(m 1H)350-363(m
1H 3.0L 3.22(m | H 2.67 - 2.89 (m 2 H 2.50 -
2.64 (m 2 H 2.31 - 2.45(m 1 H 1.93 - 2.04 (m 1
H 1.81 - 1.91 (m 1 H 1.65 - 1.81.(m 2 H 1.46 -
1.58 (m 1 H 1.17 (dExa]mélIeGIlDO-E 3 H. (I\/HrH)+- 353.

Wﬁ@%%@oﬁ&i%dﬂ?&s b\'é[ieﬁ'ee g-{%gi;ﬂgﬁ? B(‘gfgle?é]r%egxﬁl% described in

according to the procedur
Examp&qAFcexmpjimn suhatmgln@mamredmﬂ/&ff&xanﬁ)damwonm ptoddct of

LOROFORM-D) d ppm 7.88 - 7.98 (m
Exampié\ﬁ)éf)\?%owgm rz‘gﬁﬁl 65 (s, 1 )H) 86 (d 128 29 Hg 1

H 4.60 - 4.80 (m 1 H) 3.97 (s, 3 H 3.76 - 3.89 (m
1H 3.11 - 3.24 (m 1H 2.44 - 2.65 (m 5 H 2.25 -
2.39 (m 2 H 1.80 - 2.04 (m 3 H 1.52 - 1.62 (m 2

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. (MH) += 371. 25 Exanple 95
Trans-2-(-azetidin-1-ylcycl obutyl)-6-(2-nmethoxypyrimd
WO 200756380773 - 1, 3- benzot hi azol e The title conpouPdr/em06/036422
prepared according to the procedure described in
Hz, 1@@%'(@ Lfosq%@em) 636 @b IEB34L, 2D Hae1HY, 4 (brpRH). MS:
61 A for t he product of 3o Exanple | E, and
(M+H)5un60i (\Mrtiihg 316-simaefbyr i ni di ne- 5- bor oni ¢ aci d
(Frontier Scientific, Inc., Logan, UT, USA) for
pyri m di ne-5-boronic acid. 1 HNWR (300 MHz, CDCI3) b
ppm 8. 77 (s 2 H) 8. 07 (ExadmBedBHz, 1 H) 7.97 (d,

J=2.03 Hz, 125 VO 20071088074
PCT/ US2006/ a': 12 clebyy/libenzotiiazolegg (g,

gl'l'@l’ut% gé]fpﬂ?“@g%'ﬁre I%J %bcb?dm'gb%% gﬂiceauf‘@ dgsé]'ﬂJed'ln

Examptl 1 ByBubétiteting 912581 18(4ap% wietd. $H NMR (500 MHz

CHLOBH BRI a0 o, M2 o 7 D11 B4R 1% D33

[ r1qy . d
o, SRS ot AR SR 8 1 A2 BLOFpIAED .00

1H), 3piodB.S0 (o, 2EK)aR1810e- 3312/§mc @H) ﬂ\ﬂ"'bll)ﬁd&%@ of Exanple |
E, and substituting Exanple 2A
(2,6-dinmethyl-3-(4,4,5,5-tetranet hyl -

[1,3, 2]di oxaborol an- 2-vyl )E)@yﬁ@gn@ for

hPr,% t@é Bé%Pgﬂm% \A%%"edlorgf@ t@qﬂ pg%c?é(flu?e % }Z_EHB% in

Exam§le1ﬁ3 sub%tlﬁﬂm(grm@fdﬁﬂ BZ(m/o (ieldB 1IH) NRIRGAGMHZ, H) 2. 37
CHLO&@FOR&\S-@OM@ 7999 d RE 1 87 H(Z 1H), %4)77 dN.? 822 I-II;) 1H) 7.37

o, T35 23 P 0 G P96 50 G = 00

was prepared according to the procedure descrlbed in
Exanple 1 F, except for sgbstli { gg t he product of
Exanpl e 61A for the prod & nmple 1 E, and
substituting é; s iofs-Beftd :fa%%%%%tihté&%ld

pi nacol este ZU pyrim -poronic acid. 1H
NV (uﬂé@oMﬂnunﬁmsmresap@nha@c@ﬂmg to the p(rme@rebdescal@ed in

Exam&?egﬂ%( ghbsglt%ngggg% %or%ogr rogupls w§s ﬁe& ngﬁ'nfgﬁ%)%]stgg

2.62 (M 4 H 2.06 - 2.24 (m 2 H. NS
W'tho'%ph%ﬁf%g“o%'zs 25 Exanpl e 98

Example 91E

Trans-5-Chloro-2-[3-(2-methyl-pyrrolidin-1-yl)-cyclobutyil-benzothiazole

The title compound was prepared according to the procedure described in
Example 1E, substituting 91D for 1D. 1H NMR (500 MHz, CHLOROFORM-D) & 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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Trans- 2- (3-azepan- 1-yl cycl obut yl ) - 6- ( 2- net hoxypyri m d
in-5-yi)-1,3-benzothiazole The title conpound was
w@e@passdt according to the procedure descri bedP@TUS2006/036422
Exanple 1 F, except for substituting the product of
Exanpl e 71A for the product of Exanple | E, and
substituting 2-nmethoxypyrim di ne-5-boronic acid
(Frontier 30 Scientific, Inc., Logan, UT, USA) for
pyri m di ne-5-boronic ge
ppm 8. 78 (s,
92.6+4Di

3 H 3.78 - 3.86 S Tm 1
25as° D ke (m 8 H)(brgng th'_gzo?ies (m (m 1H

8 H. M
G%'ZD ﬁv%?ﬁhepl@@ud{‘@f @@Hp@@@@ Aﬁ3a¢ﬁ? L@@@Q%M@MZ&tassmm
e 99 Trans- 2- -azepan- 1-yl cycl obut
fluoride 6152 m%ﬂaﬁi%mmolpy and ’trﬂs(gtbﬁn)zyl ﬁmehdlaal&ﬂ@umw(ﬁé mg,

o.corkd R ARt 8 G R ORELN o 0 By P

Examrll@ eroaqgug; 0s o 7EmATOR v s Added fcslmvem ogldiokané (1 Bl pomder
an substi Utl

nltroge(r‘rzatbnqﬁpf?@[%y]'rj yWI&@pgmeebﬁa%@mhexane 45 ul, 0.0147 mmole)
was a&deoglagi Qh&”f@é’Qfaﬂl\éQ s%abéld) arty hé[é\iﬁsg%t g@*(ﬁﬂg&/ernlgél[’c)&wen 95 °C for

b
7h. TLmo(mL&E &Iﬂgcgtionsli)‘lé’/ggn:mggllum h&dr@xm gnt 1094 ngshatol in H)
dlchlorgjne?héqé o8, sZIy%?g%%étp&wec’{% vggg(gtdgé%g fh(eﬁ'%talgﬁn%)’mglzegigl The
reactlom“m&e“ﬁaé @jhehclﬂ‘&d with Qve(téﬁ aﬁd @)(tracté@ thred frfie$ With8 H)
(MrH) += - 392. Exanpl e 100
dlchlormmtbaae(ﬁ:@z@mn W@?&I@MW§FWQ§h%WﬁbIbflme dried over

cod S8 e b e HRRABATTRA S o OReTEFyBb e by cotar

chromd&@épibﬁcblutedwmks% énfnonﬂu#ﬂﬁydrbiadewi@ls:i swmmartdhm
product  of for the product of

dichlofmeihans} losgive &t ma 4% ey ot e CpPBPLR ol ELSMER L0 Mz,

cHLORGED RSk B0 L0 B8 B S8 G s e
s=7 84 g 1Hb+)7 3048d(3-8.43H, 7@ Hiz?; : pl7 08=(8| 397.80.148 ), 3580-93.94
(m, 11, Byt6s. 2,60.(h 180, B2 <505 (1 46D, 286722. ?ﬂq(ms3l=§ 2 et D61 s,

3H), z(wcycﬁzo(g ?7 fgenzozf(mra@ ZI%SY&L%@QF d4:251r'58 m, 1H),

115(@%7@!—&0%) (M+H)*= 378.

Example 92
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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G s-2-(3-Piperidin-1-yl-cycl obutyl)-benzot hi azol e- 6-yl
am ne The product of Exanple 44A

W@ 200a038084 br ono- 2- ( 3- pi peri di n- 1-yl cycl obut yl ) PAT/BS2006/036422
benzot hi azol e) (658 ny, 1.875 mmvl e),

(m 1H3f 3 a(sdlcbsmml HEgN2 0Lt DB W, NH), 288 un.§®)m, 3P1),(B48 FR.62 (m,

2H), 2r?acezr4&(m ZH)b1é1(5d1%>ﬂ§r(m ghbs brirds) 3H)- AMHhadd ny|
(BINAP, 70 ng, 0.113 mmol e) and sodiumtert-butoxide
(249 ng, 2.62 nmole) were charged in a tube and

seal ed. The system vvasE»_a__mng___ e®d for 2 hours and

refilled wt itro dde
Tr efhyl "

mmol e). The seal ed tub@eﬂmh,gg@ged inan oil bath
(tenp 95 C) for 18 -127 WO 2007/ 038074

FIEE tifls2Car6posed aas preparad atoordimpdo dampradesiise des@ized in

cram G LT N ASE SRS TR AR i e R e

CHLOW{DRW{IDW Borhvegnevs, 9@§ﬁt 2H)17h@o (@aICHb Pre5:es 1 H) 7.56 (dd,

guenched wi th water and was extra

J=8. 44 ht.68 Hz, itk 387t (8, &iH)N3.80 c I8k Qﬂf ﬁ’ﬁ”ei II‘TBH?E Tﬁeﬁ%&@ i 3.01 -
son (B AER ML B GE B0 B0, /A 28 i ) -

2.04 (ﬁf GCHI)?’! .8as 1.9¢ (nbeﬂﬂppbénohm mm, ) TH6 -cir.58l émpd dthucd7 (d,
ssolved,in_tetrahydrofuran (10 nL) and 2N HCl
J=4. 6Qh'|ZrT§)H) MM %B88e was stirred at room t enper at ur e
for 2 hours. TLC (TLC conditions: 0.5% amoni um
hydr oxi de and 5% nmet hanol in dichloronethane on

silica gel) i ndi cat ed cloxarhp &onversn on of the

thr ee tlrres W t h Wi t hbghg&h@zg@t hane The organi c
| ayers were dried (over NaZSO4), filtered and

cBhe title catmpoupddeas perpaced apearding te the Pg@%dltrﬁé*eéi?%%d in

B8R, R S SR AP R A HEA. 0 i

CHLomp@mlp D épﬁh’r eemmgagme)z H)ThBOp[s oﬁ/ H)17.66 (m THRT .56 (d
val ue o condition %
J=8. 2am 116Gt B0 (70 N BIO7, (6 O 26 o dedth Gt 3.1 - 3.24 (m,

' t ea L
1 H)é o Bhlo T2 28R tha 2 py oL 2 GRS L (058 B (m. 2
(WHT=03710| J=2.03 Hz, 1 H) 6.79 (dd, J=8.82, 2.37 Hz,
3.75 (s, 2 H) 3.42 - 3.57 (m 1H 2.68 - 2.82
(m H)255-2.69(m2H)216-239(m6H)
1.52 - 1.65 (m 4 H 1.39 - 1.51 (m 2 H. M (MH) +=
288. 20 Exan'ple 101B  Example 95

Rﬁ'hé@itlé&:dﬁﬁp&r&i Wﬁb@r@p&‘r@d tacOORilng to the procedure descnbed 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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0. 5% ammoni um hydr oxi de and 5% net hanol in
di chl oronet hane on silica gel) 25 corresponded to the

wo ec@n®3sorsoner (100 ng). 1 H NWR (300 MHz, CDCPej/USzopgmmzz
7.74 (d, J=8.82 Hz, 1 H 7.09 (d, J=2.37 Hz, 1

(dd, 8.2, 1,08 Hz) 48 )55.082528 B3 H)O&(rﬁﬂ H)3. 3.48- B4 an—ﬁ H) 2.49
261 fnpg H.24 2 2 e k205 2ot 2 Pyl sy £aRE, (™

(MtH) += 288. 30 Exanpl e 101C
G s-N-12-(3-Pi peridin- [ obut yl ) - benzot hi azol e- 6
-yl I -acetani de -128 vm%om PCT/ US2006/ 036422
Traﬁghz (Bfazégdh bﬁ/ICEEIGEth\é) %@Lﬁl cﬂmtethﬂgvmmo-mvlm}_bmpzﬁ
|sso ved 1 n a rous dichl oraone ne (1.5 nm),. T .
s CompR e s s RGP e@mgguwg?’eﬁ@f%&@ in
Exam;%lﬁ?'lfF @Eé&)foﬁgﬁbﬁﬁﬁﬁ gitt\gé“br‘é)ﬂhgﬁof(é)%rﬁble @INfbrﬁH@'p@dduct of

X ure was at roomte erature overnlﬂ
ExamplbetE, dindusubstituiting Emﬁreple e, ﬁqilr@@tj‘afl-ﬁs(ﬂreflf 55—@@%’[ yl-

13 2B B BT o By Bt L SR AL e Brop e
CDCI3?: B prh B4R @, 9dacs HZ he rgrwﬂ@ (®rRAUBE Hyas H)U?f i6i@d/=1hg0 Hz, 1

um chromato rap é/) 5% anmoni um hydr oxi de and 5%

H) 7. SBE(ddaJFeEB 481 7a|htzh|10H felehEh 77189 zvbH) BeLq #4108 (m, 1 H) 3.19

-3.40 5281 50 . 3024 . P 2552 bp W P2 82 - 240 @ g .
MS: (M+|2|§*-_-(315b J=8.85, 2.14 Hz, 10 1 H) 3.48 - 3.59 (m |
7 2.83(m 1H 2.60- 2.70 (m 2 H 2.24 -
239(m 6 I—I) 2.21 (s, 3 H 1.54 - 1.64 (m 4 H 1.40
- 151(m 2 H. M (I\EXQ&M Exarrple 102 15
- .Qr

% 1tyD6: -benzothiazole

CPHE gt Qomuﬁﬂ W @@péﬁ@éd(tdt@ln@dotth@ pmscudmlel described in

descri bed in nmpl e 101 C, exceg for sub tILutl ng
Examplel B, (ﬁ@@pslforéubémwaeg fiag perdaic) Pf ExpIPlefRTA 191 ¢ uct of

coambE s S OB #54 iyt gt byt o

pynm%mlésftbbroﬁqc Hoidt B NMMR 3o<b+)vnsz 490613938©bn( m891- HR7AnY,2 H)
7.80 (§m1 Hg ms is 5I4H 7%9%@“( ,4]-8431H)1 8§ wg, 1 Hﬁ 35%7 %3 H§3|%2 4.07

(m, 1 %13 %Mgbi(sg(pgl pe?éﬁp? %1&@ W)guq benZot Iﬂ'? azof gVH-H)

325. -yl | -propi onam de 25 The t|tIe conpound was prepared
according to the procedure described in Exanple 101 C
except for substituting _propionyl chloride for acetyl
chloride. 'H NMR 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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(500 MHz, CDCI3) 8 ppm8.43 (s, | H 7.84 (d, J=8.54

Hz, 1 H 7.30 (d, I H 7.23 (dd, J=8.54, 2.14 Hz, 1
wo2003/038974 3.60 (m | H) 2.72 - 2-.84 (m | H)PCr/632006/036422

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 4H 1.39 - 1.51 (m 2 30 H

1.27 (t, J=7.63 Hz, 3 &a@ obMrH) += 344. Exanpl e
104

ST (YT ——————rs
Examié a7, éxbgptifor slisstinitmeether grodasicef Benple 7E1>Aafqn rtlaae peadugt of
e T oo sl Db ST €8 L PSS
[1,3,2] o;@géga_% d-g-yl)f\?;%r?déée") fgﬂ Xﬂgénnﬁ%eﬂ)%o@%hdg&c_ua 29 NMR (1500 MHz,
CDCIstb pp78.02 @, 9286 2, m% 278 5=4.5DHem H) HG 2d 43=7 63 Hz, 1
H) 7.38(0d, 4827 1153 Hand ) 7ipT(co g7 83 Dt B3 3128 - § 3 (e 3.32
-3.43 g@{'r* g')rﬁ) 55838: 6 Ry e2 K § HMCEPP 1 MBARSERHIME: (19+H)"=

392. f2-(3-Piperidin-1-yl-cyclobutyl)-benzothi azol e-6-yl I -
10 am de The title conpound was prepared according to

the procedure described in le 101 C, except for

substituting cycl opropgﬁér—@mw chloride for acetyl
28z Bpar-1© kén- y)-a¥Emeth DY a%Bﬂh&l)%ﬁS(@enz%tﬁﬁazole

Jﬁfh ﬁﬂ)e cdm@&uhli wab pﬂ)apareﬁtBaecd;dmg'torﬂne proq;edgqugesc@egjlln

Exam;§|e51(j4 el_xpfegﬁfo%ﬁgggrtltpg nq%g}o@ g'éf %ﬁ?mglqﬁ,&)’ ?or 4;8}9 p(?gg%g of

Exam%/%‘ 1% and éu&%tutlnb ‘ﬂ-%étﬁ}tl-@ﬂ%)—pﬂ'a&@leboﬁbrﬁd atidh piRaddl.ester for
pynm@rm—ﬁ?;bdrmhmta&mbéblrWRyﬂﬁO@ MHz CDCI3) S ppm 7.89 - 7.97 (m, 2 H)

7.80 (i1 P S T 2a0m, Y- o el HIPRT Rl P 374 Y60

LBg 1t @n,t r 154 n@l@pl HiBel 1.71EamoHR MOL(M+H) =
(m, 1 g@(?g%qj ?gn @l\.lb@tﬂl)?lﬁgl:ﬁ% cs(cl obu?ane car bgﬁsl EI ori Sje
367. for acetyl <chloride. 1H NVR (500 Mz, CDCI3) S ppm
8.46 (d, J=2.14 Hz, | H) 784(d J=8. 85 Hz, 1 H)
7.22 (dd, J=8.54, 2.14 17 15 (s, 1 H 3.48 -
3.60 (m 1 H 3.13 - 3: H 2.72 - 2.83 (m

% ?@bis?\drﬁ?j-(&%e?@ir(-mvl%vblbbat\ff)zbenz’thi@zél@(S-ﬁl]—ld):e%rﬁﬁle—

8H) 1. 89- 2. 09(m 2H) 1. 54- 1. 64(m 4H) 1. 40- 1. 50( m J=4. 88
Hz, 2 H. M. (MrH ) +Examole 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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Exanpl e 107 30 Ci s-Cycl opent anecar boxylic acid

[ 2- (3-Pi peridin-1-yl-cvcl obutvl)-benzot hi azol e-6-yl | -
wariode3soThe title conpound was prepared accor dP@DUSIN0G6/036422

the procedure described in Exanple 101 C, except for

hours. w@(m@bbna.tuamgl @ BeNamntoriamdearoxidb lamdi 5% rﬁeﬂhaaoelhyl
130" WO 2007/ 038074 PCT/ US2006/ 036422 _chlorid
dichlormmrethane optsHicacst) eynfismesng. cpmplgtion Obthfzreﬁﬁtlofr ‘MF two new

spots. j“ggdi'gég‘t@'? ﬁsgﬁx’enpﬁﬁg lr\g \%gte?’% égh?}n&% {I)vfa% ég%n%cted gwee

times \Mﬁm V\Athhﬂlcﬁloﬁﬂneﬂ%néOThmor@arhb Iéye$§ were doigd (avedN&)SO,),

flltered( @ﬁld gomgentm_#,ém @,Qépnedl@gg prgs ﬁér&veﬁlg'—gru&e producjf a2dhe
benzo%éz@ééﬂn%%x?ﬁé %ﬂid@ﬁﬁddh%t \%é ‘éhssolved in tetrahyd rofu rar;/ (10 mL)

I peridin-1-yl-cycl obutyl)-benzot hi azol e-
and 2MHCId4 rith Tihet mixturerpas stiredet o seropetaters: for agbqttﬁs TLC

(7L s B30 S EP G Bia/cRidbark) B Ry n G5 ERby{sfhane

on sﬂxé‘d‘g&g 'wﬂﬁcat@ab' d%lét@%b(d\bi’s:]uglgaﬂr@ stbrm@m&te#fél (lﬁhlne) to two
new plfe»dumi r(edmlxturﬂewg& baglﬁéd wigh 2N NEBOH (ﬁmeB) @%@Xt(%teq three

times \E’}tﬂgv @'CE@$ft@ %‘EED&S?I% l%y%[f@e %girle% (UggzNngO‘;)

ﬁlteredﬁéhd cﬁiicént?dt(emmdlé) réduczd-priéséure(togive the drude producﬂOThe
oO(m4 .15

crude E;@qH:gt gvafdy.l %eg}tpag HOow. chipstic rgghgg&g% iér?rr?gﬁmm hydroxide
and 4‘%%5‘(?%?‘%% Hich onm%tIfén%ﬁUT Er&ﬁﬁ G!ﬁth'aaRP{/élué ofl0, 3 (TLC

e tit e conpou prepared according t
conditidma: prfo%edmnmrdemdrydn@dde anﬂ(ﬁ%maﬂjaeollloﬂlmlom@bane on

siica g4l spiagpondirchumne cinn st (CLngy. 7R BddMptz. cDClo) 5
ppm 7312(7&5145&282 Hf%ﬁ’%ﬂ@g((?  JA2, b& % QOHéé 79](68 548 %, 2157 Hz, 1
H) 3.75 (8, 3H)3w2l- 357 emsas Ir()cmasazﬁzsam 1 ﬂ)6a355+z2 69 @, %Hégz 16 -

2.39 (1 5595452 o ¥ i ) 18, 651 T 2} o5 Ui 28 2

1.51 (m 2 H). I\/B (MrH) += 382. 25 Exanple 110

G s-4- Cyano- N-[ 2- ( 3- Pi pgshgigudtey! - cycl obutyl) - benzot h
i azol e-6-yl | -benzam de

Trans-2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-ylamine

In the above preparation, the product with a Rf value of 0.2 (TLC conditions:
0.5% ammonium hydroxide and 5% methanol in dichloromethane on silica 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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The title conpound was prepared according to the
procedure described in Exanple 101 C, except for

WG adps08g04 | ng 4- cyanobenzoyl chl oride for acetRET/US2006/036422
chloride. 30. "H NWR (400 MHz, CDCI3) S ppm 8.50 (d,

ﬂrﬂh% p‘lrétht ofE@m;Zle&?ﬁMA gmg( 01078 rhbnok)aaas dtksoﬂ/eﬂ iB9
H) 1 (d 9 (dd %
anhyd@usoilcphﬂorqmﬂjwagem 5 nrb,) 6ho thﬂ sunthn vaa$§ ded tggt mipe (35.6

mg, 49[?1'6 y, ?ﬁqmty%@%{{d%cgtyl@hﬁufe nsTOZELH)?C%%/@m?W Tﬂe Mxmre was

stirred al360%&%7&’1’(08@Wérrﬁ@ﬁf/th@ﬁ!ﬂmﬁibd%ttﬂ\’a’/atéfxahpla@umms layer

Cyang- N-f 2- g E]s& % di n- ﬁll_c‘)but nzoth
was extiadediog Mo B HILE e SH T btk 58
layers‘@e?e%ﬁﬁ%t‘i&gﬁ%%@é tHe érﬁdb'b‘?ocﬂljcﬂc’ﬁﬁé'bmdifﬁﬁfdubﬁﬂ/asrpunﬂed

ept for substituting
by columuymmnmmapbw (0. 5ﬂ(<yarmmn>mumde/dfr@mda@@dﬁ% reaihanpbia,

dlchlownqthlgle@ glyg/gﬁ%ﬂt e ﬁgn?pfupﬁ pﬁhg\}ﬁlﬁ &?)gll\}lt:% é@)ﬂ;) 6]8g111 8.39

(d J-%Cig%%ﬂf‘z*& (ldl J%Z%?@Z { 119 7, 3]/'-?5 5|4H1H§2 2324(gkiz J=8. 86) 2.14 Hz,

H) 3048 - 2 50)(n%. M) 2.73 42,86l H) 2 80562.700(m, 211168 247 250K, ©
H) 2,28 G 3k 5d 184 y 3 5o L8P (m, 29 MSE AR 830,

aci d-f 2-(3-Pi peridin-1-yl-cycl obutyl)-benzot hi azol e- 6-
yll 15 amide The title conmpound was prepared

according to the procedure described in Exanple 101 C
except for substitutingxemp@dbde- 2- sul fonyl chloride

Sb5-A-Bhmide

Hhd tif& céﬁ\g)ouﬁafwé)s? rebggéd gbcordi|n|g)to7thé$>rc§cbdu]'eﬁekénlb|zd in

Exampleggm except ;:Jz supsm)utlgggzglorogcq;w c(hl(.p }_a %Br az:e%g chlozldg@ H

R D B obrd Ty, TN paRi 9 B TS, g0
Hz, 1@%3%@2#3 85632 g& l-ﬁlsl Ilq)”mzalr(sm mbez@nt (m, 1H)274 2.84
rrdin CycCl O n
A (mﬁ%H)fZQe aeygﬂfﬂg o) H»ﬁﬂlp 558 o AES AT g 52 (m.

Ex 101 C,
2 H). g\@ (E/ﬁ'ﬁ-@fT tg'H]S Zefﬁlﬂopﬁenlencar ggﬁyﬁ chlori dzxggft

acetyl chloride. 1H NWR (500 MHz, CDCI3) S ppm 8. 49
(d, J=2.14 Hz, 1 H) 7. ExdmipledteB 54

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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30 Hz, 1 H 7.81 (s, 1 H 7.63- 7.69 (m | H 7.55 -
7.59 (m 1 H 7.37 (dd, J=8.54, 2.14 Hz, 1 H 7.15

WG dah7/038954 03, 3.81 Hz, 1 H) 3.50 - 3.60 (m 1 POT/RSTB6/636422
2.83 (m | H 2.61 - 2.72 (m 2 H 2.23 - 2.39 (m 6
mhe]titfiﬁﬁcoméolﬁ% as prephirell. dccordifg 30 tHepratetdure dbscribed in

(M+H) += 398. -132 WO 2007/038074 CT, U 2006/?3642% 1
Exampﬁgé,@ﬂpe ezqqpt@gsq%tggm@pguygy idecfor acetyl chloride. "H NMR

(500 @ﬁ; CRer: 3 vroP e tJllg-‘/%% ey phLes >(d bféézﬁi RAAWPT7 99 (s, 1

H) 7.28¢66) 48185 D14 Iz, nrlan;ema-es 6es(m |1b|a)z|217r1 acam(hre 11512@1 -

except for substltutln 2-t hi ophen ac tyl chlori
2.70 (Mo FGb4§H 230 G 461) 2,22~ (1806 M54 i@ med 5 39 -

1 8 ey ot . SR 1

(dd, J=8.54, 214HzIH)701-709(m2H)3.98
(S 2H)347-358(E1xam@1a 71 - 2.82 (m 1 H)
10 _

Exampl & 115 ami
Cs-[2-(3-Piperidin-1-yl- obutyl) benzot hi azol e- 6-
| Thetitido ammpouaind evasspriepared astoedingte thé precadomg d@adn

Exam@%iﬁ)ﬁl{(‘g deigé%o og I)g.ggﬁtlltuptgg %garsgfqe@dptauunrp?q?gggr% 'c?m?orlde for acetyl
ch|ori<%<§qgl|1mzﬁ &y R/W @15@135 sfpfﬁw giapl (lsCWH)rT 682.(d: 1JT|=8 Wﬁqz 1 H)
7.56 (8i1 l-ﬂ?I—B4 (Ridlg—ﬁdlﬂ 1 9&81283 H)ze 48 - ;3;28 (mHf I-§3) 223(-3’2 81 (m, 1 H)
7

260 -2 705, 2 228 23 0. 6307b60 7164 (. 8PS h03 1386 fip e

- 49 - - . = AM9: t= .
140 14 (2P0, Tl e 1 B85~ o . A =55

388. 20 Exanpl e 116 C s- Morphol i ne-4-carboxylic

aci d [2 (3-Pi peridin- 1M§Mutyl ) - benzot hi azol e- 6-

. i ed liLng

for subst [ t ut| ng 4 nor phogmr@ car bonyl chI or| de for
acetyl chloride. 1H NWR pm 8. 15

3)
(The litte compapnd wa$y prepere gccqrdmggtg thﬂproqedigreﬂegznbed in

Examgfﬁdwl’l] C,ZDS exfpS%?o ]%lbglgtutlzﬁ%@ygw%%arﬁog% zf’i' {r?de '%z:%tyl
chloride.H NMR %bd WMHZ, cmc%) é(bpm 8. 4@9(d( m—2214H)i221 El) 7 88 (®Y=8.85
Hz, 1|(17|3723/|(d(;-u:-84‘@¢h,214Hz 1 H)71I£_'>|)(s 1 H)348 360(m 1 HI_)|)313 3.23
(m, 1 H)2.72-2.83 (m, 1 H) 2.61 - 2.70 (m, 2 H) 2.37 - 2.46 (m, 2 H) 2.19 - 2.36 (m,
8 H) 1.89 - 2.09 (m, 2 H) 1.54 - 1.64 (m, 4 H) 1.40 - 1.50 (m, J=4.88 Hz, 2 H). MS:

(M+H)*= 370.

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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30 Exanple 117 G s-Pyrazi ne-2-carboxylic
acid-[2-(3-Piperidin-1-yl-cycl obutyl)-benzot hi azol e- 6-

w@ kdog/ozserde -133 WD 2007/ 038074 PCT/ US2006/ 03BARRS20061€36422
product of Exanple 101A (59 ng, 0.206 mmle) was

-chlorldg' %NMR%@@ wmfwbe&g; sg;ipwﬂ B%@{aeueemex K2 O HY7.84 (@ J—8 54

he sol uti on was

razl ne car ic acid
Haz, 1 Hig, 30 (81D Hy a2, J=BBE, B 1 Ly 1 b 8B oo (T 31 2.61 - 2,63

i 4 A 5 B B S LT, £70, 0 By 5 TR 0

6 H) 1.80011e50 (rhhg H). XiSir(# =ggyrred at roomtenperature
overnight then diluted with water. The pH of the

m xture was was adjusted to pH9 wth 1 N NaCH and
extracted three tines ﬁ@mglﬁliﬂﬂororret hane. The

yis] \{gzolg%-vﬂ-

coI um chromat ography (Oaﬁ‘}rdgmmm um hydrOX| de and 6%
met hanol in 1o dichloronmethane) to provide the tit]e
dbapilerrpmpoyndvras poepared a cegtd ing tasthepprocedgre describegyin

Examp?e 16 ] ed eﬁti [&Zfélsiﬁ'gﬁgl;u}tg@s@f&ﬁ%%g fvirfyﬂbcﬁgmé% f?(}j gg’et@p

chloridé= mwaazwoo Ntz 7CBEI3()@<1)prd884@(id mm Hz 1IH)I-'b 83 (@,2!—8 85
Hz, 1 *W goga, 1 rgné% u@=8|.§412 %S-Iz 1@;');3% &59|)(m114ﬂ) 5“72 2.81
(m, 1 %%é&ﬂ%ﬁﬁp‘ gglegﬁ Wd’(m?’glh) 183 26215, 214 1.82 - 1.90 (m,

2 H) 1.671-L.y4 (mhdthy) ).5Benz64 KinaBdi)et.80y!1.5@ (mhRdHiveRq 3-140 4m, 4

et he title conpound was prepared according to
H). M&: N@{nﬁ'ﬂoté fire described in Exanpl e 117, except for

substituting 3-thi opheneacetic acid for 2-pyrazine

carboxylic 20 acid. ' fe> WMHz, CDCI3) S ppm 8. 34
(d, J=2.14 Hz, 1 H 7. , J-8.54 Hz, 1 H) 7.42
Cis-Fufahi—Z carbhoRdic Rid]2-(BzRipkritin-1-yReéyclobutgl-bemzothiddold-61]- amide

1t|t gorégwlgcgvzv%? Igzré%arggl}gqqgqu Ogédgwe‘;érd'dc%guggld?éﬁn din
ExamﬂT& 103?6€xce;?t fé?s&lﬁ%tlt@tlr\‘%zgur%'*}l chl@n&@f&r@c%%ldno%‘l 'H NMR
(500 MHSZ BR6H) 5 ppho SBBAWER: 1(43H2>; b eREE 1 H) 790 (0, o8 64 Hz, 1
H) 7.54 8, 5 72R8dd /=B 338 A0 &% 34 L7351 fhoPRE's 88 Yhd, 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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propi onam de The title conmpound was prepared
according to the procedure described in 30 Exanple
wda a07/0880ce£pt for substituting 3-(2-thienyl) propemnosmo6/036422
acid for 2-pyrazine carboxylic acid. 1H NVR (500 MHz,
CDCIS)Sppm837(d 3183Hz 1 H 7.83 (d, J=8. 54
Hz, 1 H 7.23 (s, I—I)_l._'.’ﬂP__L19(m2l—|)693(dd
3 . 7

J E_G|Q-3la-C aﬁé-

-134 V\D 2007/ 038074WZZ 3 H) 2 60 -

22 - 2.40 54 - (m
EB t|t%gzomgo B& WS pzep%ed :iy@o (Slnglt@}he g@ed%ﬁps@bmdn
Example 101C except for substt ting 4-
;ﬂ AP Ge anp |u m% F%ysg?P%Tzr]enﬁsu fon¥ll th%nc{e flof agetyl
chlorldﬁzolﬂrNMBOQSé)DdVIyllzl C@;Qj@ébppmrﬁ a7 ¢d, F8&54 iH4, e H)JTTB@L(GQJ—S 54

i, S P SRS, VSRR AR 1, 11
3.57- 334(an1{||_-|5)|[\|2)'\/?§6 orzasmmﬁﬂ&mé@r 2%5)%1'\ %I—@g %zPaQQﬂ’l%ggH) 1.56

- 1.65 {m, 4 H))47 - 81315‘(611 2 HigMs4 (MzFH)i—Hi)S37 34 (s, 1 H 7.25
- 7.30 (m 1 H 7.16 (dd, J=8.54, 2.14 Hz, 1 H) 10
6.27 - 6.34 (m 1 H) 6.09 (d, J=2.75 Hz, | H) 3.47 -
3.59 (m 1 H) 3.10 (t, J=7.32 Hz, 2 I—I) 2.70 - 2.83

(m 3"')260-269(E3<arﬂlé)111222' .40 (m 6 H
_154-165f(m_ 1(m2H)|VB
Cis- I aeid:[ 43—Plnendm 1-yl- cyclobutyl)- benzothlazole- 6-vl]-

Ci s-Pyri mdi ne-5- car boxyl
acid-12-(3-Piperidin-1-y | obut yl ) - benzot hi azol e- 6-

{hie- tnbrncunpolrmcewast;irepmdmcmcummo fHeepicBdurrCe8sFibed in
ExamilS40RF, BREsRt 1ar Syhstiting Bisheoesd palfamyl ghlande for acetyl
chioridg: B AMENB00MHP ERCL sty I Re @R A G og
J=3. 97- 1&2)512( tH)17. 75 (dd, 913:5((08 113’81—&51H|1) 7 Sskdh 3-2114@;51 1 Hy 16

(dd, 2505, Bpg ﬂzléﬁ?‘/g%(gdms 841214 Him Ty 3 (EBamy 1 1) 2.75 -
2.83 (, PH)2.62 5? T3 B 2281230 e 6 (4 85 Hh-eafh, 4 MYt

1.51 (nTr%\hB MSQ(M‘!M)FF&M(S Pi peri di n-1-yl -cycl obut |
- benzot hi azol e-6-yl | -benzam de The title conmpound was
prepared according to the procedure described in
Exanpl e 101 C, except Exgmglerkls t uti ng Exan'pl e 101 B
)

anil

The title compound was prepared according to the procedure described in
Example 101C, except for substituting 2-thiophene carbonyl chloride for acetyl |
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, 1 H) 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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ppm8.51 (s, 1 H 8.00 (d, J=8.59 Hz, 2 H 7.91 - 7.98
(m 2H 7.78 - 7.84 (m 2 H 30 7.40 (dd, J=8.90,
wWQ@25/08%074 1 H) 3.76 - 3.88 (m 1 H) 3.05 - 3. 1BCT/D$2026/036422
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. M. (MtH) += 417.
Exanpl e 123 -135 WO 200:448R380j@¢4 PCT/ US2006/ 036422
Trans- N[ 2- (3 Pl perldl n-1-y -cycl obut yl ) - betr;zothl azol e

Cis-Thigph¢ne-gras RIS TS ePine YA QD UA nzqihingele-6-vil-
according to the procedur | SCri bed in Exanple 101 C,
except for substituting le 101 B for Exanple 101
Ahantle édmlséuﬁdJWaGg)r@M?@dmxtbrdt 0] tf@pﬁd@édﬂﬂ?ﬁ(ﬂ@’écrlbed in

Exampﬁglj[%l@;d gpgcem fpg sqbglﬁuf(qg 2 jmgplg@q.@cetyp lovdg{or acptnghlonde

5 Wt B0 s T v

7.44 (2138) 1138 (dd, ¥34.5856.83 Hz GBHomm(dd) JE8HU, 2 114 B2, th) 7201 -

709(%%9@95&@%)3437 358(mH)1 H)2.71 - 2'53'5(m Y 2.68%m, 2 H)

221~ Eg%;ﬁn ’ ibu yram d{e"cil £ﬁ11y4541%)é fg)bn%guln ﬁﬁ?zﬁ@pgfgbe

according to the procedure described in Exanple 101 C

except for substitutinBx gm £ 101 B for Exanple 101
A and substltut|n |sobut A ché |de fot ac,t I

‘5352’98"@ “% ﬁ‘ffeég'?‘?%‘%%ﬁ%%@*f@fﬂe bppbcégagglééscrﬂoewm

Examp{lm1 01 C|—|)sx2e|419‘or s@bgtituiimg isbbudylchi@pfornitg Tor agetyl dHjoride. H

NwiR (08 Wiz Bk %pé‘rn@ %mﬁb L7 s Tea e 1 58 7 (ao,

J=8. 85Tr%a'P§F[z gﬂ@vmy %%'PPH&YFEH)@%W% Wgﬂghﬁ?ﬁ 2.72

c acid obuty ester e'title co
-282Was1|cH)alﬁrledZ B@ ¢ ﬂlM)gZ 22 - 2128 (mpG &Hur.84 d @@ (roeti H)ri.54 -

1.64 (B R E4dor LA ZInAEh E T o BT PO ) rr?@fé”

for acetyl chloride. "H NWR (500 MHz, CDCI3) S p
8.18 (s, 1 H 7.87 (d, g5 118, 1H)721(dd
J=8. 85, 214I—|z||—|)!§“7‘®‘g(®§‘—251l-|)398(d
3 i 3.F8 hi olgutyh-benzgthias
H 2.48 - 2.60 (m 4 H) 9-238(m4H)195-

207 (m 1 H 1.55- 1680 4 1) 1.42 - 1.51 (m 2
'Il)ZhGé)tit?@c&l%po&ﬁé was prepafodhecoMiing (&M proctfire B¥8eAYER 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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30 Trans- Cycl opropanecar boxylic
acdd[ 2- (3- Pi peridin-1-yl-cyci obutyl)-benzot hi azol e- 6-

w0 2007@880de The title conmpound was prepared accPCTURIPOE/A36422
the procedure described in Exanple 101 C, except for

§rwhspr‘8t7iygﬂ3%%@mplpll 1RGO0 mﬁanméﬂaeméé\dwsdlvedl%
substi t uti

anhydgays) diphl BEPJﬂ%t eae WE%QQGQJ% %tpt&gn Weg@gd eér#]gvraé@e 1H

d,
canolf 5. Ko g
ethylcabadiiBideshydrpchlorie 79 &g, (34 15 mmole) Bind A -HgdraxBienzefriakole
ryra) g8 20505 g ol o ks s
overm?ht theR-dAdted \QltIan(t@ﬁ ThetpH oMbie &Mhhﬁe*wa??%s Jajasmbieo pH 9

Tr ans- Cycl obut anecarboxylic acid

with 1N NgQH Farmbeaxtaﬁqﬁeqtfyee dimesowith dichloyemedhane.z dhe cempined
organiBfféfs gl EBHcbhaSA G TR o BEBRMG BRI RRubAwas

purlfled lﬁyaidlmmhldhgorﬁawgném)iaﬂ.@ﬁ arhrrlfxﬁlmll"gldi@dd’e and 6% methanol in
bstituting cycl obutane carbonyl chloride for ace

dichloginaghpte) toHoNKR hedte I poudde R (5a0RMHE, CBCH) S ppm
.81 (5 TGHIS 9¥g. ya e hp" [0 8, Rtk ik Dhy'a 6 (ia 1a i,
H) 8.58)- 8363 4m; 134)27594 i, =885 31204 H) B524d4w/=8.8552.14 Hz, 1 H) 3.52
3621 1 74 2.8h @ H’é) hi2 5% R B ok S ifnh s -
1.64 (q;r 2h) (1%2 1%2 NE/@ Wﬁi)@— 3§Aafm' e 128

- Cycl open anec I ¢ ‘aci

[2-(3-Piperidin-1-yl-cycl obutyl)-benzot hi azol e-6- 20
yll- amde The title c @m@mﬂw&s prepared accordi ng
0 I 1

ﬁt’!éb‘ém ﬁéf Wa%gﬁgbéfé% é@%ﬂé'to gl'ﬂé ngd%%lufré’?g%ﬂiéd in

ori de. H NVR
Exampls11193 elkzepti fOI'-ﬂBUBSthlr(gB-tﬂlcﬁheﬁe&dEtlcbdiﬁ for. B3pyrezinelcadpoxylic

acid. B I%Ml%%éod&l-yg C?I},(?lg)ls pﬁ) g% (d, é—%ég(l%df 11H§Z|)884I2&£] 1/—& 54 Hz,
1 H) T$2 @h?é/“h g8, g)o%%?} %3 §§ g”sz_ 1Hi6 5H’1) (7fr3n$3 éd@ Jl?ia 72(5“2_ 99 Hz, 1
H) 7.10. (51J=e4nss;Hz|)1 st 81((rsrm)H):é 384.3.5£<empn é—l)]22933a.é1 (m, 1 H)

261 -Erﬁévﬁé%b?ﬁéaﬁef@ ol Do 16 A 40 4.50 Gry2 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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amde The title conpound was prepared according to
the procedure described in Exanple 101C, except for
waemssgost i ng Exanpl e 101B for Exanpl e 101A aneCT/USB6/036422
WD 2007/ 038074 PCT/ US2006/ 036422 substituting
3 H)26ﬂdptze>(ﬁme l4p2 RNy 4 (Mo Bile1 Bdr- BE81(y, 4¢H) DADde. 50 kn, 2
500 M4z, CDCI 3) ppm 8.46 (d, J=1.83 Hz, 1 H)
H). MS?(W )= 4388.85 Hz, 1 H) 7.24 (dd, J=8.85, 2.14 Hz, 1
H 3.75 - 3.83 (m 1 H 3.05- 3.14 (m 1 H 2.50 -
2.60 (m 4 H 2. 21 - Hm H 1.96 - 2.02 (m 2
H 1.82 - 1.90 (m 2&&4—@%76(m 1 H1.545
Cis-3-Fu6éln-anl W[H&Plﬁéhdm-l-\B—bv(:mbuﬂ/lFbeﬂzdtﬁlazolh-@—ﬁm(nmplénamide
%—lb }—'|)2n 398. g Ieé_BO , i
,I‘mg,ﬁth:@grgﬁo Q:W@SM?FP"?"'@ %c&r ing to the procedure described in

Examﬂléﬂ (ﬁ Ekgc%ﬂ}'fgl‘ éhﬁ%‘tl?ﬂtmgy@g %&B@p@?ﬁ%ﬂ Ifigi% g? da@ 1 | -

carboxlyh% apich ¢ NN (dﬁé)ﬁd‘lelaiGngi?)B(ppml &3acqacé-l*e53em 1ﬂcb)r7 83 (d,
T A

J=8.56H8et HI-BhEe A PP B - LRI el or Tesidch YO8 o 14z, 1H)
6.27 - g‘ &I(EIOPI-Q('# §P9—§)7fHEPg1H8)83 2% - (3d59 (3m21 1—9 3o (tl JE')' 32 Hz,

2 H) 27/0412 88dm, JIHP25Y - 22694ITH2,H)12182 7 49 (m B, t3)11 @m ‘n.651)(m 4

148U O o0t 41y 221 2 (m

4 H 1.54 - 1.72 (m 4H)140-152(m2|—|)|\/B

(M+H) += 382. Exan'pl e 1§;¢amgﬁp$2§vbr phol i ne- 4-carboxylic

acid-12-(3-Piperidin-1 - yc utyl ) -benzot hi azol e- 6-
Cis-Pgoimidine-Saoarnthe = & ir ecy clatriby }-benzothiazole-6-yl]-

accordi ng to»the procedure d scflbéa in >Exanple 101
C, except for substltutlﬁ%n%g%nple 101 B for Exanple

HheAt Bompblad Wadtgrepared@sdordingie tﬁ@bhﬁéﬁhr@ bbodritsé in
for acetyl chloride. 1H NWR (400 Mz,

Exam;ﬂe1161 7( exceptpr sulsstityting 3-pyyimid |ggc§|g)oxyllq.§101d f()yg2-(parazme
carboiig:atid. Pt 150 fPzsericn Sl 9365 1P E 28R Zribao s,
1 H) 7(99 81)7"()m 21 Y 7- 932%3-8% |42H) r? 7241 (ddz BB, f{5n2 4 Hz, 1 H)
3.52 - @hﬁsﬁm 14—@)]2 &xgpﬁﬂ ,1‘gj_r|):§?@63 2. 73 (m 2 H)?ZZ 2.42 (m, 6 H)

1.54 - -lir@gfl‘f\;xqupgﬁ,gﬁ,%ﬁﬁl %ycyd('\’blﬂ)w )?'gbenzot hi azol e- 6-

-am de
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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The title conpound was prepared according to the
procedure described in Exanple 117, except for
wamssgost i ng Exanpl e 101B for Exanpl e 101A, apdr/usZd&o3e422
WD 2007/ 038074 PCT/ US2006/ 036422 substituting
Traps-N-[B-(B-Ripariimdx-Hcy clobuivl)-thenzd?hipzolez6-wi-prapibnamidec
00 Mz 9. 39

8ﬁggltle§%n§p'\%n( was) p(esoargg:%cgl)d@@% F(ﬁmelprgfeéﬁ 'g()dlqsg)ribed in
Exampl]e'% ‘13é é%cep'lt 51, sts‘ﬂlﬁjtﬁw@OExa]ﬂnﬁiegﬁﬂ l?foHE)éé?m%Ié 1|d)1 A3ar7d7

substltnumg prdft)lomyl mlonde fapacetyl <zhlda{)|dé. 155NMF1(MD Mh-lz cw|3) 5 ppm

8.44 (dﬂlgiés,gg),z et @ sBen fe 1 P21 P8 B fa 23 (m,
1 H) 3. esl &, ﬁ@gém FFHdPEﬁQd'ZBéFM ARSI, @lvgaw&? ésm&otzhuﬁzghe -£38 (m,

he title corpoun r epar ed
4 H) 15665168 . A1k he prichbir & HHCOER (bl 7iGh HEs h| MSLEMHH)'=
344 except for substituting Exanple 101B for Exanple 101A.
1H NWMR (500 MHz, CDCI3) S ppm9.82 (s, 1 H) 9.54 (d,
J=1.53 Hz, 1 H 8.84 (d, J=2.44 Hz, | H 8.66 (d,

J=1.83 Hz, | H) 8.59 -Ex&ih e(m41l—|) 797(d J=8. 54
fe, 1 754(dd 7_8_%1'5—2' 3.7

ergli -Jc cl uWHrbeJnZchl ¢ -6—

T%ggﬁlgﬂg%rgp@ S brdhdb botgind il ﬁocgggpe oo

Examﬂl@demcc ei(é’ep(t?.oPSlmstltLdir@Elxa/rhpleymm)fttr)ﬁﬁarbﬂézlmw @Wd)l e
rimdin-5-yl-amne 20 The product of Exanple
substltqmg\lspgu rqul'gorﬁjq)@ﬂagﬁ’wj ghlprldgyd-ﬂ HMIRY(BPO MHz, CDCls) § ppm

o.46 (GIIHLLE AR G080 KOs 7 falfy WP 726 m, 1 1
3.77 - 8| |865(7hﬁ1| ‘DHI)I&M dsnaa(nﬂmdﬂ)émgpat 64 dimyrB HW. 226- zsrmm 4 H)

1.56 - tﬁé (nbuﬁst'a 1gﬂ?em1/+58r{ab&Hh6)291(d1t/-§|7ﬂa'dmw) M8t (MpH) = 358.
8.7 my, 0.014 nmole) and sodiumtert-butoxide (23 ng,

0. 242 mmol e) were char R ube and seal ed. The 25
tube was pl aced on hi or 2 hours and

Trans-[2(3-Pligstidin-tbylgytiobgi)-bdrelotisineole2s-yiTicarbavaie suid adbatd ester
the reaction vessel was pI aced In a m crowave react or

dihe titleecarapound was preraged escaiding & thenpraseduisoligsssibed in
cuam 9GS BERI ot E 1 ekl 0 Ao
substitlitieg isudubylcleldrafogaatedot al;&iylsch/lemdae c'bhNRR (50028 Hzn €D Clg)

oo 0 A AR RS A T
1+ 3G9 S Ensl T SeRcie gl et o0

4 H) 29m B384, % H)L1)95 -2.6D (m, 8.1561.661- R68)m7 449) 1.2 -J=B1 88, 2
H) 0.957d, J=6.71 Hz, 6 H). MS: (M+H)'= 388.

Example 126 ‘
Trans-Cyclopropanecarboxylic acid[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-
vil- 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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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 -139 WO 2007/038074
W(PWM%(M)G/ 036422 3.63 (m 1 H) 2.73 - 2.85 $O1/U20b/036422
2.59 - 2271 (m 2 H 2.23 - 2.39(m 6 H 1.54 - 1.66
substlt(m‘mg éyd:ll))pﬂopéhe cal:bﬁliyl (chlorideHpr ab&y! (:Mhbié—1l-BBlMR (500 MHz,

Pi di b
CDCls) BBV 250t B0 871Gl 68 Hizn 01 Sdifprd )2 o7 e e, 1 H)

f
3.74- Sies iR RHE A 3.5y 1) 29, 2801 A WA 2:894m 4 H)
1.57 - hedz(on, 4 B dl50) - GBJO(mcm HQ128|54TMBG()1: 2H3M 08Py riBriTing)

0.82 - éf%&%%lé'}rz@g &%L‘Sc-e?’%‘?re)du pal | adi um (0) (10.4 nyg,

0.011 mmol e), racemc-2, 2’

bi s(di phenyl phosphi no) g1, nrPigtapht hyl (Bl NAP, 14 ny,

0. 022 mmol e) and sodi = but oxi de (38 ngy, 0.400
Trans1@ymlabutavezcarbdayligeatid[B-(3-Ripbrdiant yseydiablityl)tbentzothéazole-6-yl]-

was placed on high vacuumfar 2 hours and refilled

wWith nitrogen. Tol uene ( was added and the

TeRieADNEGTR! weapre %‘%%"andﬁ?gﬂnwE*é‘%‘ﬁ*é%gﬁ.ﬁﬁ%&?%“?%%"
ExampleripdCaeyeept fohsubstituling:Exampt 1012 dor kampleatGiA and

substfis BBl b Fnlike G ABbELAMBHAR TN dago v
CDCI3LS%ﬁf~‘9 4@(@ g4t %3644? 1 P@ 7cgwebe JEBBBIFL, wa 7. @Au(dd u&@ 85,

col um chr omat o aphy (0 4% anmmoni um hydr oxi de and

2.14 Ha:%lriﬁtméﬁ&s,ﬂﬂ)wT hB(ﬂ4drmm,thh|r)§)14Tﬁé3p(Mtht)304 3.14 (m, 1

25632 SE T 3 Rl (B RhyP & LA DR 2 2 1)
1.56 - H*)647(n$91(-g14?2H)lﬂgﬂzH7 MS (K/lm-l)*?=3*706 75 (t, J=4.76
3/48 - 3.62 (m 0.4 H
3.03 20317(m 06H) 273- 2.84 (m 0.4 H
2.48-2.72 (m 4 2. 2ExampledP28 m 4 H) 1.55 - 1.66

I@%Eg%e%rboxh é %c‘dﬁ (§ FJ_BerchYr? 1 \gl \/'_Qonut\ﬁ?genzothlazole 6-

Raceni c- (5- br ono- pvrim |na,2“dgl) [2-(3-Piperidin-1-yl-
aycl obut yl ) - benzot hi azo - 25 amine The title

lenePrapguRd @@ér@@par@@omw@ngéottm%pm@éé&d@scnbed in
Exam@gsl‘bﬁbb%gc%ﬁ‘t fo%ﬁﬂ?ﬁtﬁﬁéx?%@ﬁ)& é%r é f-)n t‘f’dﬁ{‘grﬁl

rono

substlﬂle{ﬁg (cﬁ&@p@hl@.ne%bab\ylﬁhm:m&oﬂﬁcé’@d clilohbieB”—BRle @500 MHz,
=11.81, 8.

CDCIYG ppT38.46 o, 457 (38 M 117500 Jr8 tiy 1 H)osTys o Hy7.24

66,3 5,47 B4 Fy 909508 5 S5y Py 2371 81,
H) 2.52.-2161 (m, 4 H)2.2352. 39 {mBZ H)m.88 - 01 (M 14-H). BBE A1 B6 (h, 2 H)
1.56 - 1.65 (m, 6 H) 1.42 - 1.51 (m, 2 H). MS: (M+H)"= 384,

Example 129
Trans-Cyclohexanecarboxylic acid[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-yi]-

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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-140 WD 2007/ 038074 PCT/ US2006/ 036422 Exanple 137
Race m c-(5-net hyl - pyridi n-2-yl
WO ¢@7030R peri di n-1-yl - cycl obutyl ) - benzot hi azoP€F/€53006/636422
amne The title conpound was prepared according to
substituting m:lyolobdmmae dabonlybetdoride Eoramatydlohldr@fe TEXdER (500rMHzZ,

CDCI:} fPREh BACH S b Ba RN T8 (et s 1gy 7)ot e/ &85,
2.14 Hy PHITS Fea d174 1) $og, 444l A §8 T g, ?% 321~

2.37 (i) 4 H). 796 ¢ @.02 68, 28{)H.821 190 €m4B H)s1.69 - H)763(m61 H) 31 5@-

1.64 (%%2%7&450 gs%ﬁ?rpnﬁ-@%ibmhg%énk%ﬁhﬁw% 35 28 -

2.44 (m 4 H 10 2.25 (s, 3 H 1.53 - 1.71 m4H)
1.39 - 1.52 (m 2 H). é ‘T%G: 379. Exanple 138
Raceni c- 6-f 2- ( 3- Pi peri ycl obut yl) - benzot hi azo
TranseFaran-2vecanudeylic aotdl&ﬁ&ﬁmemchn Tlhel avictdbertyl pbpozmitiamate-6-yi]-
prepared according to the procedure described in 15

Exanpl e 135, except for tuting
Zﬂﬂﬂlt{@c&ng mérsl &basré@éc&r@ﬁ?ﬁe Y bFﬂd@d%?e deS(ﬁHMn
pm 8. 49

(40
Examme(jlm@mexgept)fov sabstliqcptmg Examp}’@szjgr ExampleH) 17A aod

SUbStIMIng f(ﬁ)r é cll;lqoond og%c%wl?‘cgpogg 7%&@@? (Q%(? g/éf}% #Dé%}s}gbpm

8.54 (& M 14 ﬁzli Hys. 2@é§ ‘H)—I)ZI g% (d J°=88§>5 (—m 194)77 B (8. 15314) 7 41 (dd,
J=8. 54 2115 Z( mH) @32 $1 (nvs1 Pd)\ﬁaﬁ%ddsw 5Ex£ﬁ§ll'éz i U) 3. 76 3.87
(m, 1 AYSHENSAE LT 1) 2,50 2.P401 A 33241 S St h] 681 182 (.

4 H) 1:40 - @&t(millzﬂH?, M85(M#E) =E38ap| e 139A
6- Brono-2-{trans-3-[(S)-2-net hyl pi peridin-1-yllcycl obu
tyl}-1, 3-benzot hi azole The title conmpound was
prepared according to Exampledddiure described in 3o

Transgii\(/ ,},rlmﬂ %—Hf—psg I}l(;) é?@'ﬁ@gﬁ(-& efiC gaz_ole—G-

7.98 ppm (d, J:23|—|23(]13m|d783(d J’:85Hz 1
56 (dd, J = 8.5, 2,
F%f%f'fdwomppv nd 2\/6@00@!3859% ﬁ?CCEleQ to ﬂi@ p(%edyrwﬁesq"l@ﬁ in

Examp By 10 pibpb ot Supsttting Fopids 1918 436 i’ 14 o

substiRERgUSARDPHaIB@ARbony! chioride for acetyl chloride. 'H NMR (400 MHz,
CDCl3) 8 ppm 8.16 (s, 1 H) 7.84 (s, 1 H) 7.84 (s, 1 H) 7.18 (d, J=8.59 Hz, 1 H) 6.45
(s, 1H)3.71-3.85(m, 4 H) 3.45-3.56 (m, 4 H) 3.35-3.45(m, 1 H) 3.04 - 3.12 (m,
1H)247-259 (m,4H)2.21-2.38(m,4 H)1.40-1.67 (m,4H)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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Exanpl e 139B
2-{Trans-3-[(S)-2-net hyl pi peridin-1-yllcycl obutyl}-1
w@2enzorhi azol - 6-yl -azetidin-2- one 5 To a nMPCT/USBNE036422
vial equi pped with magnetic stir bar, Exanple 139A (50
substitoging B- yﬂnm’m:mé camasxy!mcl fcsnompgm&)yammiojade%WR (500

d
MHz, SERIRIT0@.35 a1 6) B2 (sl H) SEDAE: ThDB 08 (s 1 H) 7196 (d,
I r h 5 I

e ol U5 oo, Ny ROt i 039505 489) 1281t 55046 (. 1
H) 2. 5WI(t hl=im faHad m)m 19192(4ﬂl(inpﬂ)llll-geid55vlr-]t1 t65\{2n f@g)at?ag ed$4 (m, 2

10 tings., Di oxane 10 (2 was then introduced via a
H). M%))(M'H'é;)e 3%63 m xture was then sonicated, and then

heated in a m crowave oven at 200 C for 20 m nutes.

The m xture was cooled down to 23 C, and filtered.

Sol vent was renoved un r d pressure, the
residue purified via gﬁé@maphy (Si 02, ethyl
Trans@*ﬁhﬂir@-i—@aﬂﬁﬁ@{ﬁdﬂadid_r[gsm-l?' efitline1 fyheydlobutel-bepe e-6-yl]-
1HNI\/R(300I\/Hz CDCl 3) : = 7.97 ppm(d, J = 2.0 Hz,
H, 7.92 (d, JlSz.@'E!ﬂ,QlH) 7.38 (dd, J = 8.5,

2”'%6?'{?9 %E%un%w%g F%fgbaﬂeo"gccogdl t&%l?_ﬁ ﬁrozcegihg?? E'ésq&;@d in

Examgle5I 7, exc&pi)for Quustltmmg Exbmple ©6@1B fon Ex@Eiihple 11 BA. (1h1\ NMR (500

MHz, éﬁg@&epam&d%% S. 1( I-rl} g,égz@ [j:l)é 53NEZ(FEJ) 8. M )J-2 4 Hz, 1 H)
8.66 (¢’ \L-”Pé@ zp'1 ggn 8ley/! ¢131%d>’7 QZL(HyJés é4r Hz, 1. H) 7.54 (dd,

enzot ht' az I
J=8.85, & lrim) 1wd)s3 5f7e|c3a8&drmddfb)3|059- 3. d)8t(mne1|{hl)cﬂ‘.6diu|’2e62 (m, 4 H)

2.19- %ysz“ b%"fn'ﬁsﬁxzr%&nliirﬁ 1ihe 3%&5'2%)% (NGh)}7.594.

:829ppm(d J:23Hz 1H, 7.95 (d, J
:91Hz 1 H), 7.58 ( 54841, 25 2.3 Hz, 1 H),
394(tJ—48H22 m 1 H), 347(m1
@mlcgz-f(a-PADe"lﬁuo-r‘i\-vlaj’vfmotmt\ﬂl-benzothlﬂzole%1/[] gymimidin-B-yl-amine

,]\B1 P@uct aﬁﬁa}mp%@% %@%@pﬂémﬁ-w cyc?obut%- 3H) .

benzoﬂméiél@f@-y@n{lﬁ?(s@ rﬂBtd?W?ﬂ'rﬁﬁfdlé))' B: &oﬁolpgb{ﬁﬂidiﬁé"(li mg, 9.264

benzot hi azol peridin-2- ‘one

mmola)om(dwozwdeoeaw@oempalmlm (Phé8.5ineg.0.0@ApYDALE) wasemic-

2 2 o RS AR B  RRA 8 PSRE O e an

sodlur?ztéﬁlb‘ilt@x@e QZ@mglid Mﬂ?r?r(rgg@z gddie ch 3h a t@be aﬁdgsgeaggdn The
tube waggplaged o8 h39h vacuum'for 2 hours and re_fllled with nltrogg;l 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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2.0 Hz, 1 H, 3.75 (m 1 H, 3.70 (t, J =6.1 Hz, 2H),
3.52 (m 1 H, 2.49-2.80 (m 8H, 52.14 (m 1 H,

waz2®7/,08sw4 4H), 1.60 (m 4H), 1.43 (m 2H), 1. O0BCT/I$2006/036422
3H). M5 (ESI, M+H+): 384.1. Exanple 142

3.63 (rd; 1 Ff)ffﬁﬁ3 32[§Hm21 ithy® pRpelr (rdJ aH) M?f e 2A%0fouit 6/ H) 1 1548-

10 oo B B ARSI e edure

descri bed in Exanple 139B, subst ituting

honmopyrr ol odi n-2-one fpg,AzRt 448 n-2-one. 1H NMR (300
MHz, CDCI3): 8 = 7.96 =84 H, 1H, 7.71
Racenhic-[2-63-Piperidin-1aylHdyclobud)-behrothiazoleds-4(- pRrimidin-2-yl-amine

The BpftctSRtrpie AuRitians e-bibip-Eohidi Thieydiobiy-1,3-

benzotlna‘%léwgﬂ O@H)\g dQQ@m)h‘iﬁle)“@-amhdb]jn('rmilné }Bﬁ md;-P46€ Mmole),

© tris( dlbgn{zwme[qr@))dlgammum Opi(p4 mgp 0.011 mmole), racemic-2,2'-

bls(dlpégﬂgﬁggiseﬂlghéng m%h}hﬁ (éﬂ\?lslg,z P4 Pdg%od)fz %ﬁ&é?gﬁ(&‘%gﬁm

tert-buﬂ»{d!é (Bﬁim'g (480 rﬂrmimehwbﬂi piedirgetin &-tubé endl sehatdd/ TheltuBe
benzot hi azol e- 6-

was plgcgqi SRJUEH VA f@r 2 pgy[szzlal?é?@fylpg VHH‘I nitrogen. Toluene (2 mL)
was aqlc%égiAQn%.t%é }éaegb@ %m%%l}w éra ed 4@ F&Aﬁveznréha% feated at

[ sso I n nmet hanol
145 °Om[o)' 15fmlriumaa dA\ftey COOle@tQ/ morﬁ’di@ﬁﬁemtwfe), Cre@idue2®Es dijuted

with wa_iLfeI anﬁiI @cﬁfgﬂﬁgg erﬁﬁ”'ﬁgl l P' ugl%::t'lg e‘éﬁlggréorﬁﬁined organic
layers W@%Bpéénﬁétedmeh eadiRbdAbre8Sure aitfie criii: Preifi

hours. The m xture was then cool ed dovvn o
purified yx®lannohdomatagraphied.4 Bormeranivadydeonde anddde methanol in

oo FMFE LTR35S R SR e oo

mg). 1F-ICNMR/§0UMH*Z' cmﬂ3) azgﬁfg@mg gl NNRachqosm 2 lee,?b 7.46
(m, 2 H) .78t Jféﬁz s—e OHXH753 3:8@(!5 BB HY 3148 - 3162(§n'( A4 EI|}|)’3 03 -

3.17 (B SR TR 78 vhaalsh 04 By 248272 i WO To0N Y g.55 -

1,66 (md4w)1:44 Y, Wém3ﬂ)H) MSQMH)"4886. 1. 60 (m 2H), 1. 40
, 1.00 (m 2H). M5 (ESI, MrH+): 345.1. Exanple
1438 5

2-fTrans-3-[(9S)- 2- neth_li_@mm!ﬁ_l_@@n 1-yl]cyclobutyl}-1,3
Racemlge(%zborbm 6\9|J|r%|dk?n Eav”b&x%l PFpe?l*a'in 1-yl-cyclobutyl)-benzothiazole-6-yl]-

amine

The title compound was prepared according to the procedure described in
Example 135, except for substituting 2-amino-5-bromopyrimidine for 2-
aminopyrimidine. "H NMR (400 MHz, CDCl;) § ppm 8.45 (s, 2 H) 8.39 (dd, J=5.83,
2.15Hz, 1 H) 7.89 (dd, J=11.81,8.76 Hz,1 H) 7.33-7.43 (m, 2 H) 7.21 - 7.26 (m, 1
H) 3.76 - 3.85 (m, 0.4 H) 3.49 - 3.61 (m, 0.6 H) 3.04 - 3.16 (m, 0.4 H) 2.72 - 2.85 (m,
0.6 H)2.50-2.71 (m,4 H)2.22 -2.41 (m, 4 H) 1.54 - 1.67 (m, 4 H) 1.41-1.50 (m, 2
H).
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Met hyl
2-{trans-3-[(S)-2-nethyl pi peridin-1-yl]cyclobutyl}-1,3
WO b@nmsgold azol e- 6- carboxyl ate (Exanpl e 143A, PCDUS§2006/036422
5.8 mmol ) was dissolved in nethanol (600 ni),
fol | oned by H20 (300 nﬁg @1971 I) and sodi um
eaction
PRICH A ) divi)-benzaihiazole-6-yIl-
Sol vent and 10 excess of BiRr were renoved. HC (2I\I)
was added to make the mixture slightly acidic (pH
-Thegljtle mgelsnd)waﬁamrepambac@mgdo thenprasedue dascribed in

Examif 154" BkCéht bt dubsTifnd oMb Bbeby e for 2 um
ammob"hﬂnm‘i?é dH\eNPO@F%(MC?MI-Qd O@GIQ §pBH QOér(Q i ||.|)t7r a8 %@' J=2.37 Hz,

gal n. Renoval he sol vent gave desired

1H) 7|cﬁﬁ>(dudf=8£@ Ha ‘oH‘) 7\@:5 {ad, sksBi 3, (ZZZQBlZg1 H)CR)Q@ 7.28 (WR1 H)

679 (e fre $10 A6 h, P32 1 MO 574853 8F im g 7

3.06 - 87222 (\m H).3 M) 294(-2. 81 (M) 0. ﬁH&Q e(am 2 ¥2+®n 42H79 2B -1@421mn 4 H)

2.25 %QHM:’)%“ gzmz(m ﬁb*)h@@ 15§i2 (nMﬂrhl M%‘sé\/le) Ex%%ﬁale
143C 20 2-{Trans-3-[(9S)- 2 met hyl pi perldln 1

yl I cycl obutyl }-1, 3-ben IAzg - 6- car boxam de
2-{trans-3-[(S)-2- mth%—%ﬁn 1
Racemidwﬂ(@fﬂi@wldlnil -B=Beioheityl)- Béﬁi@h@zolé%%inb%nﬁﬁtlﬁomtnle
le 143B, 20 ng, 0.062 mml) was added t
smeu n?%@PfBPOU@& W3p Prerptad arcording g | th@pfp&eﬂ#m 5ie$¢rlbed in
Examﬁ@%ﬂ?e&&eﬂ%r ﬁl?bgtﬁ W%ﬁ@ aﬁﬁo&xﬂ&% #8F 2-aminopyrimidine.

cata ytIC anou m Xt ure was

H NNER (4:[WEMHZQ (}D(DIE;) & ppril 8149 (§=Pe4B H2p1 &)y, 986&@4 (:r‘n 2 H)7.67
de_wer e_renoved under vacuu esi due

(dd, Js%75d2 \%Qsl'l%el Fyirsxbt ¥ (Mh 1026199 (o1 31R.y7 (ésioésﬂs%ﬁ 92
I t
i, 1 RIS 2567 0,349 0. B 0D BT 7 (oL s
2.85 (mhérv H) Qr5(;|e~d2 Gﬁe(nmlzghlt)? 22d502 Mér(m, WGH)( ﬂ@ﬂ\ﬁele)a‘hGIOt-Hdﬂ (m,
was purified via HPLC (C 18 col um
2 H). '@g 8%?‘1‘@&0 gg‘ﬁaceton?tri le) to give 16 ng product as a
TFA salt (65%. "H NWR (500 30 MHz, CD30OD): 8 = 8.51
ppm(m 1 H), 801 (m 2H, 400 (m 1 H, 380 (m 1
H, 3.83 (m 2H), 2.80-3.15 (m 5H), 2.74 (m 1H),
1.94 (m 3H), 175(m Exeinpld 139 (m 3H). M (ESI,
M 1308 FE L e el R
sopropyl -2-{trans-3-[(9S) - Zqeet hyl pi perid

in-1-yllcyclobutyl}-1, 3-bénzot hi azol e-6- carboxam de
5 The title conpound was prepared according to the

procedure described i gExaﬁgl @#430, substituting
2-i sopropyl am ne for : NVR (300 MHz,

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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CD3CD): 8 =8.43 ppm(m 1 H), 7.94-8.03 (m 2H), 4.23

(m 1 H, 396 (m 2H), 3.02 (m 1H), 2.93 (m 3H),
wQ@2@6/08sw4 2H), 1.94 (m 3H), 1.75 (m 3H), 1.4BCT/I$2006/036422

3H), 1.30 (d, J = 6.7 Hz, 6H. M5 (ESI, MH+): 372.1.

10 Exanpl e 145

N-cycl opropyl - 2-{tranE 3-! §IS)1- 5I-3met hyl pi peridin-1-yllc
ycl obutyl }-1, 3- benzot : arboxam de The title
2-{ TN B YRS HTRBSIEAA- RIS by (-9 ﬂ-B&wﬂtﬁ@@éHé&l-azeﬁdin-z-
u

escribed 1n anpl e . subSTlI §]
cycl opropyl am ne for ammo@® 1H NVR (300 MHz,

%%%o%ageg/ﬂ%ﬁcﬂ@_éﬂgﬂidgggﬁ 93%';'? O%E)&g'h?l%'_h%d' (5%0mg,
0.14 n#n8% was adddd, folloved( m aiéﬂdln-t—@ﬂe (50 HD 7 ﬁhn%l) (Pay(dba)s (3.5
mg, 0. 35% nlmolg,o)(@gnhgﬁgg 1499, 0 011 mmH% Strem Chemlcals 7)Mulllken Way,

e W a0 Shce T AP A oo

then sealegd ovithdamakinminepecan sactpurded gvithoNs for gt leastddrtmes. Dioxane
e e T I AL
heatedhn"a m(lﬁo%ﬁ)é o’d@n(elFZO?)H’)G fof- 2?)]1n(rﬁ.rtes] ﬁ,lé nﬁiﬁﬁ%v@@cooled down
to 23 g ang fdigrqdnsmr;t vws)r,er(\m(edlumqe;r rgd%ec( pres@Hye, tBesé’mdue

purlfleé nb &%@%gr%ﬁag% &Wy}% @g?&&%—%ﬁuﬁyhexanegﬂo gl\'_/% ’che':v%5 tled

compdunuhﬂalzrqm:e(ado lfahL{zt (ﬁ:!i@h)?‘a[i $)972p;frﬁt(M E'?WH?'W—%?% d,J

cycl obut -1, 3- benzot hi azol e- 6- carboxam d

=8.5 H;zxdlﬁ)oz dpdH &ézamst%Hm 75(:@ 1H).| 27 ¢ dhypouAd Was2H),

a4 (B SERE RS 70 Al el s OB T, 11, 100

(m 4H5)rrma| m 2H')| NER (0306 $152Hz, SRS (E§l M-ﬁ—lf§8359m (m I—é

1H, 809 (m 1 H
1H),719(dJ 36Hz,1H),400(m1H) 385
(m 20, 3.10 (m 1 Mg g3 { 2.76 5 (m 2H),
1.94 (m 3H), 1.73 (m (m "3H). M5 (ESI,

24 TrM(S)QL&eIhyI@&n‘dlrm -MISchobutvl} 1,3-benzothiazol-6-yl-pyrrolidin-2-
N-benzyl - 2-{trans-3-f(S)-2-net hyl

pi peridin-1-yl | cycl obutyl PN€ 3-benzot hi azol e- 6-
N AEBASound 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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10 The title conmpound was prepared according to the
procedure described in Exanple 143C, substituting
w@z@engpnaam ne for amonia. 1H NVR (300 MHz, BEDBOE0D6/G36422
8.48 ppm(m 1H), 8.00 (m 2H), 7.38 (m 2H), 7.33
('ﬁlne fitle comppan@nyas preigarediagdording e mom:lL(rmde;scmped in

Examag% fSSaér,]gw%%utlggDplpélr[H)%-lz(ﬁ&é %392%118@62%5% I\Tﬁlﬁé&bo MHz,

CDCI{)ESE. 798 Bbim &29—851115 lﬁmmms(é@ lezpm 7.33 (dd, J = 8.5,
enethyl)-2-{trans-3-[(S -2-methyl pi
2.0 Hzpethl)d&vsl(rm 1Y . Bh (it I3 6.1 Mz hhz 857 Gmol i), 2.49-2.80 (m, 8H),

AN d S a
2:14 @ 3P R 8 4 Tl A E YRR O, 2051 B 3BT B s e
M+H %4341 substi tuti ng 2-phenet hyl ami ne for amonia. 1H
MR (300 MHz, CD30D): 8 = 8.40 ppm(m 1 H), 8.00 (m
1H, 72902 (m 1 H, 7.27 (m 3H, 7.20 (m 2H), 4.00
(m 1 H, 3.82 (m 2H), 4yp J = 7.0 Hz, 2H), 3.04
(m 1 H, 2.94 (t, J =77 H, 2.83 (m 3H),
2243 rdme-3-349):2-ineBrylpimeridin)-1 yVlicy@olubyl}: 3:B-behzdthidao]-6-yl-
3H. M5 (ESI, I\/HrH+?: 434, 2.!. 255Exarrpl e 150 N
N-d| met hyl - 2-{trans

"tl’tlg'cﬁnéjo‘UnHQNéé ?r@eﬂe}é&l abcSrafREthBié8e QB described in

car oxam d The ti conpound was prepared accordl ng
Example 13@B psulistitiing mgmyrwddunrﬂ-soe@raaqﬂt@lrﬂme "H NMR (300

MHz, RCH S elfb PRdsd Geb g (TH). T (. & =27 S E 29 (dd, o =

04,28 ), 330, OB ), 4, 3 n, 20

4H), 2.9 (m, BH), 2103, s1H)3HB6 (N QﬁH)( h623¢m, 41d), 7124‘( m, 2H),,1 .04 (m,

3H). @&Eﬁ%ﬁq%ﬂ'@é&ﬁﬁl (Mg b 1A0 m SP. B (B

(Pyrrolidin-1-yi)-2-(trans-3-[(S)-2-nethyl pi peridin-1-
yl cyclobutyl}-1 3-benzot hi azol e- 6-nmet hanone The
title conpound was pre;ﬂf%@.‘ﬁclﬂé’r ding to the procedure

%ﬁg@z&ﬁfég% é,@' d%?boxamlde

(m 1H. 803(m 1 H), 7.68 (m L H. 4.00 (m 1 H.
3.81 (m 2H), 3.63 (t, 10 = 8,7 He, 2H), 3.49 (t, )
= 6.7 Hz, 2H), 3.08 (MEMPJ 380 (m 3H), 2.75 (m
Mty P2ns-3-[(S)-2-methylpiperidin-1-viJoyclobutyl}-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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(m 7H), 1.68 (m 3H), 1.40 (m 3H). M5 (ESI, MtH+):
384.1. Exanple 152 15
WQ@2¢0T038034 3- ( pi per| d| n-1-yl )cycl obutyl]-1 PCT/US2006/036422
3- benzot hi azol - -3-met hyl - pyrrolidin-2-one
3.72 (rrE>dzhﬁpBéZl(m,A1H) 3 9 d,J=4. Hz 3H), 2.76 (m, 4H), 1.60 (m, 2H), 1.40

(m. 2+ 15008, ZFl %ﬁ%ﬁé«@ﬁfé‘t%oﬂpéu%h’ ws propared.
according to the procedure described in 20 Exanple 1
E, substituting piperidine for

2- (R) rrethyl pyrro||d|5@_m|§_1M(3oo MHz, cocus) 8 =
% = .

Bleﬂﬂll( rﬁ {titalw-?w [@)%mﬂthylpiﬁbrldm-wl](:mlomu*tyl} ﬂ&)bn@n’;hlazole -6-
carboxyilg%a(Example ‘?}t&& F% 0 5\/55 mmol) was dlssoi?ved9 in methanoq%SO mL),
followea ﬂé/TH?@§3§0 (rﬁg.r)% '7%1‘?1‘01) ald Ed&ihﬁPer‘t'MXlée $1 hey 2w H\'n"f’c?l?)at 23

pyrrol’i di n-2-one a mcrowave via
°C. Theqaaptmm nyiktuine rvmﬁtemakaWed tbrarstlr@it%on@ for [ft dayysSalvent and

excessnglJ R@{eﬂ' %{:ﬁ%lrém?%é& @g)i é%M aﬁtﬁ?é%ﬂ‘hgﬁﬁéﬁe d%BBf{g slightly

acidic (pR! ;5 6>;arE>@BQ§ éiﬁm&téfgwa@ EBrﬂoV@@' Thansolfs Wb (f8raded with
follo met hyl pyrrolidin-2-one

CHzClz(nl‘%@Qlfb ang! fdtfﬁm )Theﬂ@é/qfé%@f th@rflltreteawerm@m%@d dragragcuum.

The re(%ﬁ% é"%ﬁer 4 %Eﬂurégfggad?%[ fil rﬁ%%dﬁﬁmeﬁehﬁgéh?f t)he solvent gave

the desiﬁedh pmduod@eednvmf&vmteymlrdg& 13hg, N6aes) orH NiMRu(B@O MHz,
en subjected to sonl cation briefly to ensure

CDsODh §.—n@ 54tpRmddcdmt btz 1H)48. Wdddod 7 888 d-AHz, 1H), 7.91 (d, J =
8.9 Hz 11 FE0Gn 07722 80a@t F1L2 ARBLAS (74 COBRR(A! Bh), 1.80 (m,

ovvave he 't eact
2H), 1.65>(h1,112$1)y\@311c(@oUed6!$dm 3H). R/S(ESIaliﬂT)I: Bai&d to
renove solids. The solvent was renoved under vacuum
and fromthis, the residual mxture was purified by

chr onat ography (Si 02, ggbie 288tat e (0-80% / hexanes)
to give the title c n‘p‘O‘DTE%J’?F'T pure product (28 ng,
2-{ Trebts33-]( Sh2-MehyiBp@ritiz 1 -yiDgichutyb-1-3-Bedgothianalet6-carboxamide

= 9.
&-Grans 511 2-neftipipb (i opE iy dpogpectyieigie g
carboﬁ'l‘ﬁ ackd fgéxélﬁ‘ible?h%BBz 2@0n{d(n0 86D mﬂno$)2wé§1 adi_?)eL@ ﬁ?s a S%Iutlon of
oxalyl &HHmyie ($7cmg, 0]‘_]@ rﬂmi))nneClﬂs@gz(i me) at 23 *C, foliowed l()y 1 drop of

ooty s G| 0BT AR e ety Sotven

and ext@ss PF eRalEehiafae MHre geinoved @ndepeacum, th@s@sldue@ohd 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. The 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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Exanpl e 152B, substituting oxazolidin-2-one for

azetidin-2-one. '"H NWR (300 Hz, 15 CDCI3): 8 = 8.14
w@pow78807d = 2.4 Hz, 1 H), 7.95 (d, J = 9.1 HzpCWuUkdop6/036422

7.62 (dd, J = 9.1, 2.4 Hz, 1 H, 4.55 (m 2H), 4.15

(m 2H), 3.97 (m 1 H, 3.70 (m 2H), 3.36 (m 3H),

2.70 (m 4H), 1.50-2.Q8{m Q). M5 (ESI, MHH):

358.0. 20 Exanple 154
N-IsoBrdpii-2rigraBs{P{(S+d-diethipipbidipct-olievicioButil-1,3-benzothiazole-6-

3- benzot hi azol =6-yl - 3- et hyl i m dazol i di n-2- one The
title compound was pr éﬁﬁ@m&or ding to the procedure
t . .
R ot PrmPEUSRAF s S8 aditRdbl, 1 procedurs deggibed i
ExamplBS 143G0 suistitutingl JyisoBopylamirke pfpme(rmnomla; 2H4NINIR (800 MHz,

CD:0m)ys =843 Seindin. 1D, JbF-5 95, (gﬁl) 225 (s 149, ard6 by 210, 3.02
(m, 1H23 ﬁé%g&ﬂ 3@) Eé’q?.% 2&@)1%?)7(? De1t(7;%r H)e,H)1154Qr&n0§’H) 1.30

natl on of
d,J= Bx?olHD,gﬁldth&c(EiS\h Wy-H3D 372. feternine the effectiveness
of representative conpounds of this invention as
hi stam ne-3 receptor |igands (H3 receptor |igands),
the follow ng tests waempsiendsct ed according to
preV| oust descrl bed met 10dsS see Eur opean Journal of
DLOR ; 4 il yepbubr il drbenzofhiazole-6-
188 219 227 (1990) Jog[rggxa gf! Phar macol ogy and
Experi mental Therape 598- 604 (1995);

Thartitlal c@hthﬁdnwaglmgpa@ﬂda@d@eﬂhgmtlﬁ procedure descrlbed in
Ther a eutl cs, .276:1009-1015 (1996); and, Bi qcheni cal

Exampjsh 4 Artre siubgyituting: ngp@w@mloqg‘%ﬁmmm&e FaNMB (300 MHz,

CD3OI{)§§T§£§ ?’tﬁl %ﬁ] @J‘ Qqﬂg assays r@?lﬁf 4 503?4 lﬁ"c)c r*g(? ‘]m %H) 3.02

(m, 1HD(E! EOC(m m1-¢)ﬂ2086|(m Qﬁ)plﬂgﬂe(d] (3ex 1.63 tenSihde 408(m,a.’BH) 0.82
har macol o and Experinmental Therapeuti cs,
(m, 2367 1o S BRI L) Eubnanade ot i
Bi ochem cal Pharmacol ogy 68 (2004) 933- 945 Kr ueger,
et al. Journal of Pharmacol ogy and Experi nent al
Ther apeutics, vol. 10 RXam@éid4b8l, 2005. Menbranes

TE buffer (50 M T | scd-,g‘bxg}Hfd@er pH 7. 4, cont ai ni ng
5 "M EDTA), 1 nMbenzamdine, Z g/m aprotinin, 1
Gheititleeapeypoungd was prepavedt agegdingt o thar socriirgetescabed in

Examplf 1436y BbsEUHRG Aingyor ardmeRie- 15! NIk @Dt (GRsoD): 5 =
8.57 pf_ﬁ@é(gf,ﬁﬂ@%ﬁ@ﬁd (TEHDY 7 81d, AEIBHS N8), §.37 BREDHRL7.16 (i,
J =7.7 Hz, 1H), 4.00 (m, 1H), 3.82 (m, 2H), 3.07 (m, 1H), 2.96 (m, 3H), 2.87 (m, 2H),
1.94 (m, 3H), 1.75 (m, 3H), 1.41 (m, 3H). MS (ESI, M+H*): 406.1.

Example 147
N-thiazol-2-yl-2-{trans-3-[(S)-2-methylpiperidin-1-yl]lcyclobutyl}-1.3-benzothiazole-6-

carboxamide
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needed. On the day of assay, nenbranes were thawed and
diluted with TE buffer. Menbrane preparations were

wo p@aloagoed with [ 3H] - N-a- et hyl hi stam ne (0.5 BCDURNMP6/036422
in the presence or absence of increasing

Tl ditlat ¢empewrd dvas iPheparedf agcordingriecthst procssiwpe tdestiived in

Examp 1APCY sy oS D g a2 G o 25 E SR Jafy wre,

CD;0Die$ =i 3188 @qbnatmen H3.08 iz, efH), EfUQJ@ﬁfﬂm cte53 %@ M 384z, 1H),
to define non- z$e0|f|c bi ndi n bi ndi ng

7.19 (d) S5 b5 THInOU Bned HAHS b3, PLibS 401(om wdargsmm 276

(m, 2HP TP R T E s, Lk 266 SBD TRl VB 41505,

foIIovved by three brief washes with 2 ml of ice-cold
TE buffer. Bound radi g abel was determ ned by 25
liquid scintillation M_' 48For all of the

34 21 A8

of the data and pK; yarhm@midee det ermi ned by the

ﬂﬁ%@a@ﬁ@%ﬁ%ﬁb&”ﬁargﬁ”” Bisido b Be BiavaRHy described in

Examplefﬂnectuaﬂasmfut a&mvzglaaﬁmeyférr ammbedt OHONNMIN gébo MHz,
erre

about 500 nM Pref 30 conpounds of the invention
CD3;OD}oircB-48 marst(emi ), 8. QQe(:l’@prlt),s7 BBt (mn,b2tY)i g3 dfrf,iaH)t i7e2b (m,

1. 441 AT oF L, 2Pl RS, PEARHA S, 275 .

2H), 1.9200mM SR2NAG7 D Ea43R), Laoneh, Be)hist @s8in epRPYors WIth
) bi ndi nggaffl Elﬁtl e% fro:(n a out 0. %E].B npl\g/lhtﬁ-loﬂ)abou? 0.9
nM Conpounds of the invention are histam ne-3
receptor |igands that %d EVES function of the
hi stam ne-3 receptor By artertng the activity of the

N-(2-phercatpylbl-{trénese[(S)-@empthyisiserdin-1og]d valtbiadl-a g BERGthiazole-
that inhibit the basal activity of the receptor or
they may be antagoni %fga—r&%ﬂlérpl etely block the
B kge dUm;Scﬁﬁ’R)O\AFHs EFédaYéEl 'd&orcﬁﬁgﬁ%sthé ;%r-BIESaﬁret deﬁnbed in

compounds may al so arti al iStst
Examplel t43C osubstifuting2- phemthylatmnde Ifer mimrhaniane’d mmm@w MHz,

CDsOD} G A0 oy iy 4 B AL B0 3Bt AA oS o 2 G gH), 7.20 (m,
2H), 4. cﬂﬁtrﬁl ﬂﬁf)d 30@2@’161 ?/03‘6939 Jac?@f‘mi‘%g% Qf@“?ﬁgsz 84%t, 0=7.0

I'Tus e and are not
Hz, 2H) |2n83 (m, Shb, Bﬁ(ﬁt(mhéH)stQpe(nnfBH)tel T3EentEHIN 1.4 (mh3Hy. MS

olely by the appended clains and their
(ESIIWQ§ 9§%éﬁ Various changes and nodifications to the
di scl osed enbodinents will be apparent to those
skilled in the art. Such changes and nodifi cati ons,

including 15 wit hout Exampig 1% those relating to the
N, N-dlif SR 2 tra sl 315 R et R BB HEHE Sey FiUviRY 38R hzothiazole-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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i nternedi ates, syntheses, fornulations, or nethods, or
any conbi nati on of such changes and nodifications of
W(ms«})mﬁsovahe i nvent,i on, nay be nade without depeCt/U806/036422
mthe spirit and scope thereof. -150 WD 2007/ 038074
2H), 3. %fﬁuébbo%ﬁ@s@&zﬁ-l) \BA3 (5.530). 42080, S3HY 2. A2 dompiiind .92 (m,

4 Rl Rl NI R2
3H), 1%g%?Fw gﬁoémpﬁgbkn@c%ﬁ gﬁ*ﬁg%%gg tabl e ggl)t, ester,

am de, prodrug, or radiolabelled form thereof,
wherein: 5 msOorl; one of nd R2 i s hydrogen,
acyl , acyl oXYy, aI kenyL—Hlﬂlg-é—xa L al koxyal koxy,

benzothiazole-
O V

y y '
al kynyl , am do car boﬁ_m_&mg cycl oaI kyI
hal o hal o

A T LT —

o S SRSt ap g SR g 00

=8.17 @pl@r(ml.p oY, St%(m,o‘rlﬂ)u?aGB Uﬁafllﬁﬁadr 08KRAbY, 354 (a1 12H), 6163 (, J

= 6.7 HE 2B 08 (.3 28 LAl 0B Lk 0 2280 R D: 2% B, 21, 1.92

7H)X 188 (8l BM),.1.40 | . f al koxy,
m )gl kyl 9?1% ow - Sozﬁ?gzlz)a?m%gfm W?nzj 38ﬁ(}[R&a) S)C(%( R14b) ;

15 R3a and R3b are each independently selected from
the group consi sti ng of hydrogen, cyano, hal ogen,

al kyl, cycl oal kyl, ‘Egr%al! kﬁhg al koxy, al koxyal kyl ,
fl uoroal koxy, al kyI th Rl4a) (R14b), and

2-[ Transh-Riid e}idiaR{ R mIobuRd]-a BlbBRz sthRiZoR6 130 R ISRt dIMin-2-one
selected fromthe group consisting of alkyTl,

Example 152A
6-Bromo-2-[trans-3-(piperidin-1-yl)cyclobutvil-1,3-benzothiazole

The title compound was prepared according to the procedure described in
Example 1E, substituting piperidine for 2-(R)-methylpyrrolidine. "H NMR (300 MHz,
CDCls): 6 = 7.98 ppm (d, J =2.0 Hz, 1H), 7.83 (d, J = 8.5 Hz, 1H), 7.55 (dd, J = 8.5,
2.0 Hz, 1H), 3.80 (m, 1H), 3.09 (m, 1H), 2.56 (m, 4H), 2.30 (m, 4H), 1.61 (m, 4H),
1.47 (m, 2H). MS (ESI, M+H"): 351.9.

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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fluoroal kyl, hydroxyal kyl, al koxyal kyl, and
cycloal kyl; or R4 and R5 taken together with 20 the
waozdorosm at om t o whi ch each is attached form BCT/US2006/036422
non-aromatic ring; .R6 is aryl, heterocycle or
and thephaated ji Baanpecial REaravever gverat hs0 8¢ dery/ed anin RB'bel reaction

M g E R P

removed| undezvacuuf, a8 -from His, the8e2NdBaMixture Wa ﬁﬁﬁ&% -
3a and Lab

chromaffthBhi SRl é@%t@?%&é@&r@&anggﬁéfme {sils compound as
a pure &%ggb%{?lg‘gw)g?gyyﬁ( HN;A&@'OO l\ﬂg%ymh 3 8%25 ppm ?d J=2.1

Hz, 1H) IXI(Q%l@da)JGé 9)2 Hzatld),-MNg Ridg,-J; = BID) 2.9 l-&@”ﬂ)t 3®5f(hP|BH)h2 72

(m. 1105 R oR) SEAE nolr RS S B b 5  ,

1.33 dsyke;cqepdz &H) em@ qucm omthe group consisting
( of hydrogen al ky ,and 2%%2] kyl; 10 R15 is sel ected

fromthe group consisting of hydrogen, al kyl, acyl,
al koxycar bonyl, and (Rl4a) (R14b)NC(0)-; and RA and RB
are independently sel ected from hydrogen, al kyl, acyl,
hal oal kyl , al koxycar Bgam le ¢5gl oal kyI and fornyl. 15
2 The conpound of clai m erein is -L2-R6,

: ' ot l@%ﬂﬁn‘dd)magohﬂlmmne

Tﬁnéet tltp% 8?/'%{688 ‘i’v%f pr‘ébé’tle'd' &cgﬁ@ﬁgﬁp?nﬁg&oce@ re described in

Examplalt@Bjznubstrﬂujnngm)(atrﬂlddrptztmfmfdr)az%ﬂbiﬁu-bhée@H WNR (90@ MHz
20 substituents chosen fromthe |ist of

CDCls): 4t Boidy pPal (peaﬁuamow) 75k ot Rokbiz, BHkk§RIddsI = .1,

24 i JHORESHON + 2] QAN o SRRLD (b2, an,

2.70 (mcéHb,okﬁo Z:QGer,, 6bldeI86(E|55U M+H+9{c85&d) koxy, fornyl,
hal oal koxy, hal oal kyl, hal ogen, hydroxy, hydroxyal kyl,
mercapto, nitro, oxo, alkylthio, -NRARB,
( NRARB) car bonyl , -SO2N( R14a) (R14b), and,
- N(R14a) SO2(R14b). 25 4. The conpound of claim 3,
wherein R6 is select eExdmglewma group consi sting of

\B20L-JES ethyitiazoliin-2-

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, CDCls): & = 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 (rn, 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

-148-



10

15

20

25

30

pyridinyl, pyrimdinyl, pyrrolyl, tetrazolyl,
t hi adi azol yl, thiadiazol onyl, thiadiazinonyl,
\N@xmnm&mmiyl oxadi azol onyl , oxadi azi nonyl, thP@rUk3006/036422
i enyl , tr|a2|ny1 tr|a20|§¢f 30 trlazolyl

Pharm%glq%gﬁgem 226( 199 nJoumnplef Phaimanejogy amdiExperimental
TherapBGE0 2753 cp ettt ol RER ey, apq Focermenta

Therapbeticsy 236t 1008200145 (19963l Biax:aémwél Phatimaebiogy! 22:3099-3108
i soqui nol i nyl, qU|nazoI|nyI qui noxal i nyl ,
(1973))pht hal azi nyl, -152 WD 2007/ 038074 PCT/ US2006/ 036422

ﬂ{@fétqsmélceg?*' Wd(%gg?é@ﬁh 19 Ph%s@ﬁl in c%ollé‘ neﬂ'ld &yrh%etltlonl

thieno[2,3 opyrim
binding @ssay sl ca;rled QiHtj acmrdyig,toaneshhadyIprevmu:piymlelsnybed (see

cobenefBEL BEA me b APt S Y bl o

313:168H 05; Bsb&hsHude ettt BRIBHENAEA YharnshddY Fod) 933~
teﬁ%%dropyrany oang 5 [1, 3] di oon%rnyI (SSH)P@%E

945; Krdeggfoghal- doUEIAORPharmacelegy) ang Emesm@ﬂaleﬁwerapauudsevol

314:27 SR 080 IS Bfentle K RBAED a6 BF BlRKaRa ooty
expressimglthegrst mistamine Hyhesedtor, egtonic lzaumtdetnm@bu\fffémo
0 2 substituents selected from |o methoxy and
mM Tr '%&CEN;HU%B PHH et ComRIIRG omM ERTA)L1 mMdbenzanridimead qug/ml
aprotinif R 3y Bl ebphEAd T o BT B oS de i 1

centrifugéd et 40,080gcfor 26 Fhinutesadtaaterhié Qfdp #a8 ‘P@pé‘ét@ﬂ%h& the
wherein the non-aromatic ring is a 4-

resultmgpﬁﬁ% pe desispeadsddn TE bufieg. Aliqurie \A@mﬁr@zad a¢f-7@‘1¢aumn

voted] 7 08 B/ AIAAISEIL i i o el
Memb)ark proparatidrs w?léélﬁcm%@w{rpﬁﬂ@-md—methylhlstamlne (0.5—

PCT/ US2006/ 036422
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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r2azr3 (c) Qis 0, S, -N(R20)-, or C @ is -NR20)-
or GG 5 @is Nor C R20 is selected fromthe group
wa@oengiosgorsrg of hydrogen, al kyl and al kyl car bongdT/USI906/036422
and p2 are each independently 1, 2 or 3; ql, g2, g3,
bound gyhisteraings3 eaceptass withbisgingarsfinitips Gron1 about @01arid to alout
09nMm'2 and r3 are each independently 1 or 2; 10 wherein
each carbon atomin the ring is substituted with
Gpdipogeds oftheninvenflon atte histardineu® sdddpt@nigands that modulate
endent|y sel ected at each occurrence fromthe
functlorélogﬁ'ga

higtanaing F?&eaforh%@ltﬁj@g thayagtiviky of melf@p@ptom Ajese
compoﬁb(%{) % M\/ersfel %W,Jf\t’ mﬁ%é?t'tﬂé‘lblé%l' actﬁ/}ﬁ %? the receptor or

oxy, uoroa
they magy beainkgdqnista diha‘d(dmnpl)atm block thwlaetlm of @fb@tcambtﬁaﬁbg
each i nde dent

I I
agomst%.0 J]e§{3| Cr?&“%ﬂ n PaMaY 61)/5&312% Sgtgfeaiglgonlggdthgt pﬂt@gy @W or
partiallipactife uRRtHIAINGL3 ﬁéc,%d%rﬁrletc?gg:g ‘E)'r ﬁ%?g%ﬁ%‘ﬁ“&s that

t aken to%gt her with the eac
activate thegtecgpsd to form azepanyl, azetidinyl, aziridinyl,

l??soﬁrgt]’iy tooﬁqr'ngml 'f@?’%qwr% Bg 'g@\ésbrlgtlé)neghg achr’npanymg

pyrr Inyl, rr

examplesaad ymbretwhmstfal[vé a‘hcbél@ymcﬁQb e takbg B8iliitABRs Qhrp%HFthé S
substituents sel ected

scope GiBRa{RYPN. Whishds iefiagd solehby farrppontisd dinbng eng dasic

cl
equwal@fgttse r\g%@aw% cﬁ%ggn@ 1eII?d‘ rijﬁgrﬂg%tlé%sun dthgrbqscflggégq %%bwﬁgp%ntﬁ will
be appaieat tmtm@arsmllbdsn e aﬁorSudhacf(drig)eB andlivédifiPations, mcludmg
007/.03 PCT/ US2006/ 03642 RAN S | _RL RS
wﬁhoutégytatl@p @?T { %91 Fég" él stﬁgnguremsutéﬁ!q@.@gsa(ﬁ@m@gwes,
intermedigdt 8 e niteselsafdimtiatioh PSR 5‘!}@(\
wher elﬁr?nt he gorrpoun%l assgrﬁeeqf or nulé{ﬂ%nglcoﬁah %f %ph

changegand modifications of use of the invention, may be made without departing

from the spirit and scope thereof.
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RS NR2Z R3b 5 (Il1l) wherein Rl, R2, R3a, R3b,'R4,
and R5 are as defined in claiml. 13. The conpound of
wa@ba@rmsgh74 wherein one of RL and R2 is L2R6, L2PCBHUS2006/036422
bond, and R6 is a structure of fornmula: 10 O R16 -N
WHAT R CLARIEDAST ei n R16 and R17 each are independently
sel ected from hydrogen, al kyl, hal oal kyl, cycl oal kyl,
al koxyal kyl, aryl, and heteroaryl; or R16 and R17
lgﬂﬁg Wat h the 15 carbon atomto which each
1 |sg'ﬂ%ceﬁ?ormaS-to?rrenberedrlng,V|sl 2,
or 6 The conmpound of claim 1, select ed
fromthe group congiysti ng of:
Trans- 2- {3- [ (2R)RZ" et
-pyrimdin-5-yl-1, 3-
Trans-6- (2, 6-di methyl p‘%m.t
in-3-yl)-2-{3-[(2R)-2- (din-1-
yl ] cycl obutyl }- 1, 3- benzot hi TRans- 6- (2, 4-d
|rrethoxypyr|md|n 5-yl)-2-{3-[ (BR-2- et hyl pyrrolidin-
1- -155 WD 2007/038074 PCI/ US2006/ 036422
yl ] cycl obutyl }-1, 3- benzot\hi azol e;
Trans- 6- (2- met hoxypyrimdin-5-yl)-2-{3-[(2R)-2-net hyl p
yrrolidin-1- yl]cyclobutyl}-1, 3-benzot hi azol e;
ora phﬁfr&BSe@hdaBy bceéptaBlensdit) eisturr amlidelipredrugl beyadiclabeléd foarm
idin-4-yl-1,3- 5 benzothi azol e;
thereofy Waggeip: (6- nethoxypyrld in-3-yl)-2-{3-[(2
ITQ,Z}% hyI pyrrolid i n- 1 -yl]cyclobutyl}-
§ enzot hi azol e;

dnawns R gnd-Rq Bm)ydmgmt tagyh acyloixy dalkedyly alkoyy, | adkoxyalRoxg,

alkoxyall%}/l aﬁi(oxycar%on);l ékoxﬁrr}lzlr% halllf?oxysulfonyl alkyl, alkylcarbonyl,

én 1-yl]cycl obutyl}-6
%

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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10
Trans-3-(2-{3-[ (2R)-2-net hyl pyrrolidin-1-yl]cycl obutyl

w0 2d0783%enzot hi azol - 6- vyl )qw nol | ne PCT/US2006/036422
Tr ans- 6c§6fluoropyr|d|n yl)- 3-[(2R) - mathylpyrr
lesl B o 1 ,yq-c%SW@B@tﬁ(}:OJ),,SS (RiaroHs(R142)SO2-,

t.hyl l'idin-1-yl]cycl obutyl
CONG NSRBI MRER Y ) Bensont tr i e )
IJZ:}E, aumsi 12, &Be béaﬁ)ndép@aﬂbmtmSélb@’cediﬁr@mlthvlg]r@m@ tohsitting oba

enzot hji azol

bond, G, kﬁ‘eﬁ{e,%q DS hoS Rt TGS Or( SOINGR et

'N(R“abp{aof %ﬁc? Ng; g)-ilmt ﬁlyjll cycl obutyl }-1, 3- benzot hi azol e; 20

Roris detected frprethprpu R Spnaistieg lof hygrogea| cytino, fiuoro, hydroxy,
d Ik¥II_] cycl obutyl }-1, 3- benzot hi azol e;
ana alkfy ans- 6- (2-met hoxypyrimdin-5-yl)-2-{3-[(2S)-2-nmethyl p

Rhg @hdd’&ﬂ%ére ¥hdif welepBHEY M y éel@ct*é@%@a*&h%@h?renc% from the

Trans- 6- ridin- (2S) - 2- net

met hoxypy
group cggns&bng@ nydogen) aﬁwl @ndtqmc}oalm 1, 3- benzothl azol e;

§1sqg§e%é;&§%fr§| azé@rggp 'E‘ﬁg-.g iRy ﬁg&h%'ggn Lok gugil obuty!
alkoxyc@l" tsord {ahd (@BQ)(RTA,Q)\N(I@);)WW@I i di n- 1

-yl ]cycl obut yl rim 3- benzot hi azol
y ] i%%ar éel}aqenf@r%lwselected fro¥n hydrogen, alkyl, acyl, haloalkyl

alkoxyc@YSdr@)I rbc}'%@éqll B) 2- et hyl

-y cyc utyl} 1, 3- benzot hi azol e;
Cls 2-{3- [(28) 2- et hyl pyrrolldln 1-yl]cycl obutyl}-6-p

4 . , _
2. PeafoRoBuRnb5EhD 1 MR R RS e ecnbSeRip A2is g bond and Re s

asdeﬁrl’éﬁh@iéﬂm’ﬂ'md i n-5-yl)-2-{3- [(28) 2-methyl pyrrol
in-1- yl]cycl obutyl}-1, 3-benzot hi azol e;

CIS 6 (2,6-d i nethylpyrid

3. T ol sE sy 2 EieBl e st bhRiobite which may be
unsubsﬂ’tuied ZJr{a'i’feMéilvB) ﬂra b@téb'dorfm%/ fsz‘stnt’uﬁbd with one or more
cycl obut % benzot hi azol - 6-

substltggrbt%ggq)mfrgngbgmﬁ @fq@eyl acyloxy, alkenyl, alkoxy, alkoxyalkoxy, -
alkoxyalﬁyg,gﬂg%@&%w,%I((&Qﬁl% ind, 2Roxgs MRS AT Qlﬂllgbltbojny}fl cy
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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benzot hi azol - 6-yi ) pyri dazi n- 3(2H) -one; 10
Trans-5-nethyl -1-(2-{3-[ (2R)-2-net hyl pyrrolidin-1
wo gioapadoobut yl } -1, 3- benzot hi azol - 6-yl) pyri di nPQ(/11S2006/036422
- one;

pteridinyl, @ngngl, nephijlyridinyb -cfrdlingiRihienof@i hglipydazvié,di n- 1- yI ]c

pyrroloéf;ﬁ ?H‘B/Y(%z %)@%y?%%%?@ﬂwgéﬁwm Aﬁoo%apgl Tmor&%oll_r!?yl plpérazmyl

piperidinyl, byly@lgcﬂb}dt M%ﬂroﬂnﬁ diryarettiazagl dfrydidpyridinyl, thiomorpholinyl,
ri dazin

I
dioxan % 'B/nf@trﬁi)b’é@f'ém diydroyrapylratrahveyeryanyi and - vi |
tyl}-1,3- benzot hi azol - 6-yi) pyri dazi n-3(2H) - one;
[1.31icYEAREE Y L hyl - 1- (2-{3-[ (2S) - 2- met hyl pyrrol i din-1-yi]c
ycl obutyl }-1, 3- benzot hi azol -6-yl)pyridin-2(1 H)-one;

5. ﬁf?%ﬁ%mQOH%? ¥ £laim 4 whereindy is selegtag ifioyn tha gwup-cangistiag of
canentEh A SR o G

quinoliny \rﬂtqum eactrong js substituted with 0, 1, or 2 substituents selected from

t hoxypyrimdin-5-yl)-2-(3-pyrrolidin-1-ylcy
methoxg' gqpé -1, 3- benzothi azole; 25 Ci s-2-(3-piperidin-1

yI cycl obutyl ) - 6-pyrimdin-5- y| 1, 3- benzot hi azol e
- met hoxypyrimdin-5 2(3 pi peridin-1-ylcyc
6. T%@@mpyund of ct@@ﬁzbtwheéw %e,a aodsRarqrg kotl fydrogen.
-yl cycl obutyl)-6-pyrimdin-5-yl-1, 3-benzot hi azol e;
G s-2- (3-nor phol i n-4-yl cycl obutyl) 6- pyri mdin-5-yi-
7. ThebeormpounadpbLiaim BAvHarsin{R28)d R; taken together with the mtrogen

1, 3-benzot hi azol - 2-yl ) cycl obut yl
atom to]\&l')yp &a% |§1ggacr§ﬁcf ﬁ%mﬁgmammatlc ring, whergln)thg non- aro%atlc

ring is teSto(S( ﬁ@mﬂen{e% ndh- é?ﬁrﬁﬁﬁd“ﬁ@’pyf imd
-1, 3-benzot hi azol 157 WO 2007/ 038074

PCT/ USZOOG/ 036422

| obut . .
8. GlEYmasiidtBbihy wiseawpﬁ%@ﬁafpma@cm iy g oBhe
structurd) - yl ] cycl obut yl } - 6 pyrim din-5-yl -1, 3-benzot hi azol e;
Ci s-2-{3-[(3aR, 6aR) - hexahydr opyrrol o[ 3, 4-b] pyrrol -5(1

H) -yl ]cycl obutyl }-6-(2- 5
met hoxypyri m di n-5-yi)- 1, 3- bznzot hi azol e;

Cis-2-{3-[(2R)-2-meth§ din-1-yl]cycl obutyl} 6- py
rimdin-5-yl-1,3- ben of’?n]a

Q; )p2

(@)

q )q2
Qg ( )q5 N—é"
( q )q3

(b) ;and
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G s-N-isopropyl -N-nethyl -N-[3-(6-pyrimdin-5-yl-1, 3-be
nzot hi azol - 2- yl)cycl obutyl]am ne; 10
W@2®7I80fB- ( 6- pyri m di n-5-yl -1, 3- benzot hi azol - PEYUYTIYED36422

obutyl] piperidin-4- yl}methanol;

Trans-{1-[ 3-(6-pyrim di | -1,3-benzot hi azol - 2-yl)cy

cl obutyl ] pi peridin-4-/yl met han%l
(

Trans- 2- ( 3- plperldlﬁl3 3 Nob tyl)-6-pyrimdin-5-yl-
1, 3-benzot hi azole; 1 6- €2, 6- di net hyl

pyri di n-3-yl ) - 2- (3- pi peft di n- 1-yl cycl obut yi ) - 1, 3-
benzot hi azol e;

Trans- 6- ( 6- met hoxypyri di n-3-yl)-2-(3-piperidin-1

-yl cycl obutyl)-1, 3- benz@)hi azol e;

Trans- 6- ( 2- nethoxypyr|n1d|n 5- yI) 2-(3-piperidin-1
-yIcycIobutyI) 1, 3- 20 benzot hi azol e;

- &- p ridin-1
?b bb%@% {ilpg benzot hi azol - 6-yl ] pyri dazi n- 3( 2H) -

@@GS—NII%ZU)ZerC(S pi peridin-1
-yl CNC| gf‘utyl ) -1, 3-benzot hi azol - 6-yl ] pyri dazin-3(2H) -0
s-6-nmethyl -2-[2-(3-piperidin-1

R%/o] lg)lérﬁ!égzgéz!% ﬁb?n(t%eggrgﬁgzd%gisﬁﬁﬁlof Rydrdgen, alkyl and alkylcarbonyl;
m and p2-aretaagh-ind@peridentiypie 2 ofi 3i- 1
g_ﬁ/ G%CEOb a%!%c} g% er%%ﬁ%glgezno en y)é llpgntbdar%é]_ 2(1

|++meaa%aﬁeéabhaqdépdwd@ﬁﬂydld‘rzl -yl cyclobutyl)-1, 3-
benzot hi azol e;

wherein eaehs @@rrb@@wtom inetheyingNs [sebedtufad with diydragen, ot with 0,

1, or 2 YSRGS fflerenahty BEleRted 4L SR SEvmnom e tae grgu,

consxstErgkm‘rhaydt azthlydﬁ)xy-, ﬂEBrd(‘@ll@@QWd&%&&Ml fluoroalkyl cycloalkyl,
2006/ yl cycl obutyl }

cyano, fyghely VS@BS@@?@ NGy, e‘u@m@kwm@alénnam N(Rea)Betn)
wherelrﬁ_%%t gr?% 8& %Eﬁ%@%pg} s&'e xypyr ﬁh@%r@uglc?nTs@wg of

hydrog@e,ralbylhamalkylZartSoryylsycI obut yl }- N-met hyl ami ne;
Trans-N-{3-[6- (2, 6-di met hyl pyridin-3-yl)-1, 3-benzot hi a
zol -2-yl]cycl obutyl }- N

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):

-154-



10

15

20

I sopropyl - N- et hyl am ne;

Trans-2-(2-{3-[isopropyl (nmet hyl)am no] cycl obutyl }-1, 3-
whenzossrazol - 6- yl ) pyridazin-3(2H)-one; 10  PCT/US2006/036422

Trans- 2- (2-{3-[isopropyl (nethyl)am no] cycl obutyl }-1,3-

benzot hi azol -6-yl')-6- meth yl pgrid azi n-3 (2

H) - one; Trans-1R4

-(2-{3- [|sopropylhm<>m<r$o
i azol - 6-yl) - 3- gg,t/hyl Py di N3

-(2-{3-[isoprop
i azol -6-yl)-5- 15 net hyl pyri di n-2gd FD one;
Trans- 2- ( 3- azetldln 1-y(l®ycl obut yl ) - 6- pyri m di n-5-yl -
3- benzot hi azg| e
Where"’!’Ranstd?pyRﬁlmFﬁr ﬁn@Rﬁl arg gsdefinadinidgim 1 -
-yl cycl obutyl) -1, 3- benzot hi azol e;
Trans-6- (2, 6-di net hyl pyridin-3-yi)-2-(3-pyrrolidin-1-y
12.  Thy cboipoupt)of tiddm hevirereh tectanp@md has the formula (111):
Trans- 6- (2- met hoxypyri m di n-5-yl ,-2-(3-pyrrolidin-1
-yl cycl obutyl) - h.g\ benzothlazola
i met hoxypyrimid
in-5-yl)-2-(3- p{{ |d|<€>“7¢§$
benzot hi azol e; Rs
Trans- 6- (6- met hoxypyri din-3-yl)-Rsf3-pyrrolidin-1
-yl cycl obutyl)-1,3- 25 @qzothlazole \
Trans-2-[2-(3-pyrrolidin
wherein B¢ Rs] RhLIRg,) R4 aBdiinaret &8 definedsinydldipydi dazi n- 3( 2H) -
one; Trans-6-nethy|-2-[2-(3-pyrro|idin-l
-yl cycl obutyl)-1, 3-benzot hi azol -
13. YP%% drbf%%hb 1 %ﬁere?’r@oﬁé@'f'% %rmkmsl IRs, L2 is a bond, and
pyrrolidin-1

Rs is a-spiuciwreafderyiula:l, 3- benzot hi azol -6-yl ] pyridin- 2(1
H) -one; Trans-3-nmethyl-1 -[2-(3-pyrrolidin-1
-yl cycl obutyl)-1, 3-benzot hi azol -6-yl ] pyrid in- -159 WD
2007/ 038074 PCT/ US2006/ 036422 2(1 H)-one;
Trans- 2-(3-azepan-1 R
-yl cycl obut yl ) - 6- pyri mi_diN~5-yI- 1, 3- benzot hi azol e;
Trans- 2- ( 3- nor phol i n-4-y c ptyl)-6-pyrimdin-5-yl-
1, 3- benzot hi azol e;
Trans 2-{3-[(29)-2-(fl uorongt hyl )pyrrolidin-1-yl]cyclo
butyl }-6-pyrim di n-5-yl 3- benzot hi azol e;

wherein R4 and Rq7 each are independently selected from hydrogen, alkyl, haloalkyl,

cﬁfut yI }-1, 3-benzoth

& Trans-1
met hyl ) am no] c cI tyl}-1, 3-benzoth

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,
b,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-{(2S)-1-[3-(6-pyri mdin-5-yl-1, 3-benzot hi azol - 2-
yl)cycl obutyl ] pyrrolidin-2- yl}nmethanol; Trans-
W@ ¢aFp3sb74{ 3- [ 6- (2, 6- di net hyl pyri di n-3-yl) -1, 3- PETYES1006/836422
zol -2- yl]cyclobutyl }pyrrolidin-2-yl)nethanol; 10
yljcyclobutyhls 1 3-henZathiaeoley| pi peri di n-1-yl ) cycl obutyl]-6-pyrim

t%”goéé%y@éh%%@?'%&”%xw BRI Bmairyibyrotam AL ©
yI]cycllotwﬂ ?Bclbéwzﬂtbnb)zolﬁ pyrimdin-5-yl- 1,3-benzothiazol e;
S uoroplperldlnl yl)cycl obutyl]-6-pyrim

Trdlnﬁ 2}{&4[[ 2R)2-methyheyralidin- ézyb]lcwlobutyl} -6-pyridin-4-yl-1,3-

N 2-[3-(4-fluoropiperidin-1-yl)cyclobutyl]-6-(2-ne
benzotl?lﬁg{);l%py“ m di n-5-yl)-1, 3- benzot hi azol e;

‘ITrraaaese @%t%@pwﬁhvis%m%gz%m -ethyl rfdlrdfrh-uqn]@pclbautyl}-

din-1 yI)cycIobutyI] nzot hi azol e; 20 Trans-
13ber‘(zgﬂ)|aqofag (6-pyrimdin-5-yl -1, 3-benzot hi azol - 2-yl ) cycl

ROIPIOR) ey fbiidin-1-yilgyclobutyl) 6-pyridin 3413,

benzothieholazol - 2- yl ) cycl obutyl ] am ne;

TR iR JH R bt Bl Aoyticy eioBER At B tfadors:

ylquindiin@ns- Di et hyI {3-[6-(2-net hoxy-pyrimndin-5-yl)-benzoth

i azol - 2-yl ] -cycl obut am ne;
TieasH- {@-ﬂpe:qp,ynm 632} -3 HRR)-@ methypyrrdiicinedtiicuclobutel}-1,3-

ycl obutyl }-nmethyl - propyl - am ne;
benzotHipL g} {3-[6-(2, 6-Di net hyl - pyri di n-3-yl ) - benzot hi azol - 2

Tidnk= lz}ni@ﬂ*i [i2fih- n[ tloBuiynet ,3-b thi I-6-
Foans-4 %Jt{@ipﬁ@‘?s e (1Wnr£?h W]@)j/ oB Uiy enzothiazol-6

yhbenzani§ifleazol - 4- yI ) - benzot hi azol -cycl obut yl }

PERRY 12185 IR SR 4gg§gaébﬁ&5/6u§;%ﬁ1.%6¢%23-

benzothiaz&leyl ) - benzot hi azol -2-yl ] -cycl obutyl } -
PR AR PBON Sy 2ol 2By by pcin -
yI]cycIo%GNiPi Eb&hiazole;
Trans-6-(2,6-dimethylpyridin-3-yl)-2-{3-[(2S)-2-methylpyrrolidin-1-
yllcyclobutyl}-1,3-benzothiazole;
Trans-6-(2-methoxypyrimidin-5-yl)-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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5 6-Pyrimdin-5-yl-2-(3-pyrrolidin-1

-yl met hyl - cycl obut yl ) - benzot hi azol e;

wae@n®3$i{ 2, 6- Di net hyl - pyri di n-3-yl)-2-[ 3- ( 2- ne¢hryb200§/036422

rolidin-1-yl)-cyclobutyl]- benzothiazole; Trans-5-(2
benzothidzdlej net hoxy-pyri md i

@?cﬁ é;ﬁtcﬁﬂ‘ﬂe%%@%?%%l%ﬁoﬁ% 23 SreihYlyrrolidine1-
| H | -4-yl)-2-[3-(2-nethyl -
yl]CyCIOEP%iS%-@ltgéﬂ IBZ{)Igbut pyir iazgenzo%/hl) azol[e (2-methyl=pyrt
ai 666?(52 ﬁ-qlme(ﬁhvlﬂlmdm@-!d) BeBH(RS)-2- me}*hylpwol_ldib*ﬂt-ylﬂqycﬁ*b(uiyl}-
1,3- ben’lz‘gﬁ]ﬂ@goi ,(13";%[ Iaélc”n if yl )- benzot hi azol e;

'thQéQT-L {BLI(QR)) BrriethyiBirRsiaiRy LyiljeyelbBuliyl ,B-Benothi&zol-6-

benzot hi azol e;
yl)pyrldzmaﬁi(%bmleazet. di n- 1-yl cycl obutyl ) - 6- (2, 6-d

Al SRAIE B AR 2 et ERA R rf*%’él%o Rt 3
benzoth‘rbnwﬁigk)ﬂ)yrﬂiadn)-sqzI?b)uor:nfn(Z:loghIu;’izlol g (2 met hox rimdi
%ggfﬁ M- Z?gﬁi}ﬁéﬁ\fﬂz%'pwy mfr%/m'gmzﬂ (iicyslep a3

benzothlé&&l@g ;ggﬁ?ﬁh&(iﬂg%né d imethyl pyrid in-3-yl)-1,3-

benzot -(3-azepan-1

Fransydemetiuylyl-{2-63-{(ER2: imethylpyrrqligiire 2 ofllcyelpbiityl); B3- 25

benzoﬂa?gé% yfgpy@ﬁ.%éﬁ F8Mf 1-yI - cycl obut yl ) - benzot hi azol e- 6

'Friéhk -8 -2-methylpyrrolidin-1-yljcyclobutyl}-1,3-benzothiazol-6-
%ﬁ?orogﬁk S)I%l i perid |r¥1yy c;}lc} obutyl) benzot

yl)pyrldamaz?dlzbt)w] acet am de; Gis-N-[2-(3-Piperidin-1

ik e e R S R TN

benzothiskdl- e-yppyﬁdamm@-{ -8e;Ci s- Cycl opr opanecar boxyl i c acid
_b és Pi per| di n cl gbut yl ) - benzot hi azo -yl ] -
RNae &ﬁ%ﬁ@%@wwmmw]ez@amtw} 7,3

benzotl%??léa/i-gil)% Q%g?l-_y - %:/L/Iclcogﬁlt 3O/|I ) - benzot hi azol e- 6-yl]-
‘Breind€s-natisyl Q- pH@Bxzematiytpyyidlidiratiyiicyclobutyl}-1,3-
benzotl&ﬁ;é,eﬁ-Pi)gyném .'ﬂﬂll)%l cycl obutyl)-benzot hi azol e- 6-yl]-
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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5 G s- Cycl ohexanecar boxylic acid
[ 2-(3-Piperidin-1-yi-cycl obutyl)-benzothi azole- 6-yl]-
wW@niod®380Ci s- Fur an- 2- car boxylic acid PCT/US2006/036422
[2-(3-Piperidin-1-yl-cycl obutyl)-benzot hi azol e-6-yl ] -
ylicyclobaty@leyrrolidin-2-yl)methanol;

Gt el Gt khsxaasbpvrcion 4 bipyrrol S iy oyeiobub o-

pyrimidfd- 5%‘1@’-8892&% ofd3- Pi peri di n- 1

-yl “cycl obutyl) - berizot hi azol e-6-yl ] -
(6I§f&éﬁﬁrH§aRfGﬂf&hhelmh)@rspwmlmiﬁtmb}pﬂrm‘r&(fIfb)qqu:cyclobutyl} 6-(2-

oS 5 o - e
G2 d-RoRG2hioty f@némﬂ -yF}dyfdl%B_l%t_ﬂyJGlpyr&ﬁ:dnn 5yh1,3-

benzot hi azol e- 6-Yy I ophene- -c rboxylic
benzothiazqle] 2- (3- Pi peri di n- 1-yl - cycl obut yl ) -

IR N ETb g et o-y

yl)cyclob]Jtyd:]anbmn c aC| d |sobutyl ester

(g:l IYE 8 ?r boE
RRREV (Pé'“ﬁ“ l@r?a’ 9'|12Q£9@P-9b%nyibpyclobutyl]plpendm-4-
yl}methgﬁazot hi azol e-6-yi]- am de; G s-Pyrazine-2-carboxylic
aci d g -(3-Piperidin-1-yl-cycl obutyl)-benzot hi azol e-
Baps{{1-[3Bgryrimidin-5-yl-1,3-benzothiazol-2-yl)cyclobutyllpiperidin-4-
N-[ 2- (3- Pi peridin-1-yl-cycl obutyl)-benzot hi azol e-6
yl}methgbﬁll ‘2-th iophen-3-yl- 25 acetam de;
ans!s- {Iﬁﬁlbérlﬂ’lrp deiﬁcrbbhtw 6-@5/%%%54/0—1 Bepdihiazake- 6
-yl ] - hen- 2-vyi - gonam de;
Topgs-g- (@,@@lﬁn@ﬂwﬂpmdprﬁw (Ib@meiidrm-i -Weyaghutghdt3H ) - be

j azol e- 6- yI ]- propionam de; 30
benzotl%é%lgy“ m di ne-5- car boxylic acid

Frafs-E3(ERinetticxdipyridinyS-yDyx 33b EYitli=1-ylcyclobutyl)-1,3-
benﬁothl azol e-6-yl ] -am de; 62 WO 2007/ 038074
benzothigzeleis2006/ 036422

'ITrEI g fﬁ—%ﬂﬁ%ﬁyt@é@ rﬁj gIZQr(%% iPertaiml 1-GiGLIBBHEY.1 3Penzo
benzothiazoig;: N- [ 2- (3- Pi peri di n-1-yi - cycl obutyl ) - benzot hi azol e

TRt RSN L cypiobutyr 1.3ghanzsthiors - Srullewidaziny3(2)-

one; -6-yl]-isobutyram de;

Cis-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-y1)-1,3-benzothiazol-2-
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5
Trans-[2-(3-Piperidin-1-yi-cyclobutyl)-benzot hi azol e-6
wo yioppssarbanm ¢ acid i sobutyl ester; PCT/US2006/036422
Trans- Cycl opr opanecar boxylic acid
yl]cyclobBM}@Nthpmylajhmei yl -cycl obutyl)- benzot hi azol e-6-yl] -
' cl obut anecar boxyl i ¢ aci d

m Tr ans-
Tarf”F ﬁoﬁpé?‘MT 14-1416- r<‘5‘§’7€hQi‘bﬂ;ﬁ/lgrq}{i)’l=3-Ik§-1,3-benzothiazo|—2-
yl]cycloBﬁﬂﬁ}ONhhéﬁ,gllaqzmﬁ 2yl ]- anide;

Trans- ent ahecar boxyl i c
'Er@na{NquprG}Dylé‘d4{@4[@1—(2—11yethoxyﬂwidm-3ly)l)=1 3-benzothiazol-2-

yl]cyclo$P§/ﬁ}9N é’l?&gﬁ)élcll; bgTyl(j?c aci d
Tr&néZNJf’& QLmnkTWIpﬁi’d%h??% -31'? bePfdlﬁ%EBl -32RkFeIBeMiyhN-

am de; rans- Furan- 2 oxy
'SOPFOPVIZN("BeﬂIYt%WﬂéL n-1-yl -cycl obutyl) benzot hi azol e-6- yl]-

acl %‘@'{%@?%W@ﬁﬁ@%fﬂ"@ @Bﬁ t}'ﬁ51_,3—benzoth|azol-6-

yl)pyridaenZ3{2H)-ane} e- 6-yl ] - ani de;
i ne-5-car boxy

ﬂ{?ﬁgszr@/ {%ﬁanfepylHnﬁthylﬁmlwléyeigbutyl})1 3g@nzothiazol-6-yl)-6-

methyl aég | $eb-y! ] -am de; Trans- Pyrazi ne-2-carboxylic
yp@:ﬁ Pm(?gglg%pérl di n-1-yl -cycl obutyl) -

Tkrensdt—(rz @zhxtaprﬁpyl(r]wethyh)ad&no]cyclobutyl} 1,3- benzothiazol-G-yl?-3-

3- Pi peridin-1-yl-cycl obutyl ) - benzot hi azol e
methylp_?/g% n?@ﬁb 'di n-5-yl - amne; 25

TRaRsITL - {32ﬁ4&pr8p>qgm;flw_ynggnﬂa@¢ws$&9ﬁ11¥é>obhﬁaﬁﬁé£8|.%%ﬂ5.%-

@hi rimdi
methylpdin?dH)mns: ono- pyrimdin-2-yl)-[2-(3-Piperidin-1

Talhs 2/ U on S I5 ico S - BefretnRaply -
Tyahmbﬁwlmudbssémglt(eq@whﬂrdnrﬁ@ -yicydldA-A83-benzothiazole;

cenic eridin-I

ﬁs'ﬂs @y@b%ﬁlﬁf‘ ylpwaﬁw&M)a&&-émowlam -yloyclobutyl)-1,3-
benzot”\éﬂél nonitrile; -163 WD 2007/038074 PCT/ US2006/ 036422
eni c- 6-[ 2- (3- Pi peridin-1-yl -cycl obutyl)-benzot hi azo

ﬂran@-Gy(Qanetmﬂxypymmmth)—Qr(Bl;ﬁ/nol|d|n -1-ylcyclobutyl)-1,3-
b i %)yans 3-[(S)-2-net hyl
enzothigaple:i di n- 1-yI ] cycl obut yl } - 1, 3- benzot hi azol - 6- yi -

Trans-6-(2,4-dimethoxypyrimidin-5-y1)-2-(3- -pyrrolidin-1-ylcyclobutyl)-1,3-
benzothiazole;

Trans-6-(6-methoxypyridin-3-yl)-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-
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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azetidin-2-one; 5
2-{Trans-3-[(S)-2-nethyl pi peridin-1-yl]cyclobutyl}-1,3
WO b@nmsgold azol - 6-yl - pyrrolidin-2-one; PCT/US2006/036422
2-{Trans-3-[(S)-2-nethyl pi peridin-1-yl]cyclobutyl}-1,3
2(1H)- 0 neenzot hi azol - 6- y| - pi peridin-2-one;

2-{Trans-3-[(S)- 2- et hyl i peridin-1-yl]cyclobutyl}-1,3
Traeﬁzza(?naa@mn-a -Weyclohyityl ipigin- awy¥r123-gﬁezothlazoi

f{l bé ?'Q?'Hﬂ'of%‘ﬁ ik g@%ﬂ%ﬁ)ﬂtw f- pyrimidin-5-yl-1.3-benzothiazole;

Tahbax3(@8)-2 msmmn@myl)py'c‘m{)ltd'mSyubybl(oB)Jtﬂ}-mhmu@mp@yl-
ridin- -yI]cyc obut yl } -
1,3~ ber@@ﬂ"ﬂ@?‘l’l?azol e- 6-car boxam de 15

ygl o%ﬁ -?%-,(%%yééﬁg}ﬂt Ia{z glsae % carg%l X}B@fdl&ﬁd’cyl}p%l’dlﬁim 2
ylmethlnphenyl - 2- {trans- 3-[ (S) - 2- et hyl pi peri di n-1-yl ] cycl ob

st st 12@6769 % i ReGvieriney S30E et nzothinzeli s 1- 41§

yI]cyclo%M&}I}WH’b}iH dyBmeRardnzot hi azol e- 6- car boxani de;
- trans 3-[(S) 2-meth

Tl‘aer2 {3&2 mgthvlpt@@flgllnﬂ-yl)gy@@hu%rl]*rﬁ-ayrdn@m-5-yl-1 3

rboxam de;
benzoth_a% Sphenet hyl ) - 2- {trans- 3- [ (S) - 2- net hyl pi peri di n- 1- yl

Tmme&éhﬂdrapyMtamnm p!gmd)lei(ﬁl-k)«’:yldi}@mﬁ)% -pRAindin-5-yl-
i methyl-2-{trans-3 met hyl i peridi n-
13ber1120ﬂya]zelﬁe| obutyl }-1, 3- be nzothi s zo |

fﬁ'@‘ rol[Qg%ﬂU?%Bergrh -yl)r%/cl\,?b[utyésfi yrlml(P1lyl pi lp!er?’l din-1-
benzothiakoleg! obut yl } - 1, 3- benzothl azol e- 6- net hanone;
TS abid 'aeré"n'}'arlw)ﬁyﬁlogyaril-%:@w%thﬁﬁwimid'gb&vl>-1 3

i di n-2-one;
benzotﬁfé??@ans 3- (pi peridin-1- ycl obutyl]-1, 3-benzot hi azo

ﬂas*rsywaﬁadnmatlmymyrﬂilm@eylyz -[364- fworgmoerldmst}yk)cycbbutyu 13-
benzotg-CT/ 52006/ 036422

ns- 3- (pi peridin-1-yl)cycl obutyl]-1, 3-benzot hi azo
Traﬁrsyl(3ﬁ2)-1r[st(6;2ﬁynmldmzsﬂyl -qi3b8nAutRiazol- 2—y chclobutyl]plperldln-3-

rans rono-2-{3-[(2R)-2-net hyl pyrrolidin-1
ol; -ylcyclobutyl}-1, 3-
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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benzot hi azol e; 5

Trans- 6-brono-2-{3-[(2S)-2-net hyl pyrrolidin-1-yl]cyclo
wheioylo3sol4 3- benzot hi azole; C's PCT/US2006/036422

6- brono- 2-{3-[ (2R) - 2- et hyl pyrrolidi n-1-yl]cycl obutyl}

T‘réné”—?b ﬁ?l‘-{f?sLI;@Z(QLrﬂetthyfpﬁnﬁHMy?) -HehRiagdllAyNclclobutyl}-
obutyl) -1, 3-benzot hi azol e;

_ e!l cyc
amino)-ethan®lbr ono- 2- ( 3- pi peri di n-1

TelbE U o PRI 8 s e

amino)-etieinol;
@P}’BV\gqiz'gTﬁ Mli'ér?% YVpﬁ t%glmﬁztﬁ?lngfc &)u%yls)lbe%zgth% azble: l obut

'I?S_ﬁsISe(é 6 MEHIPFr8RE-yP-d-F3( £ n%tHﬂDerrdﬁdPﬁﬁ‘%t-&V@&ﬁJtyl]—

benzothiéajcdgpl obut yl ] hexahydr opyrrol of 3, 4- b] pyrrol e- 1( 2H) - car

L Cen e e e b A FU R

cyclobu@l}sbéhiéih{a(iom ono- 1, 3- benzothl azol - 2-yl)cycl obutyl ] - N
i'sopro met hyl ami n

RS L] Blatlythbmazoba k2§ 2 anehyboyTolierlabeyslphityl-

i n-4-yl } et hanol ;
benzot@?%(ﬂ t{1-[ 3-(6-brono- 1 3-benzot hi azol - 2-yl ) cycl obut yi |

Tropesa-{B- m-FbedrC}-f;DﬂiehndmmLyl)-c;&ﬂobutyl] 6-(1-methyl-1H- pyrazol-4-y|)
Trans- 6- br ono- 2- ( 3- pi peridin-1-yl cycl obutyl)-1, 3-benzo
benzothigzelgol e;

T3zt bieffin - AERacb R Aoy Ayl gy ) - N

benzothlat@lyzpl obut yl ) - 6-brono- 1, 3- benzot hi azol €;

TP Baeumn oy i 2 freimethydpyridin-3-y1)-1,3-

benzotﬁré\%lé 2- (3-azepan-1-yl cycl obutyl)-6-brono- 1, 3- benzot hi
azol e,

Tieass2-(3-azetidinZ-yigyclobuty6-tl-mafhylydi-pytazpl-f=yi)-3.30enzo
t.hi zoI e;
benZOtH*?ﬁ?]g 6- brono-2-{3-[(2S)-2-(fluoronethyl)pyrrolidin-1-

ViaheyZ{3bebhn-1lyld/cldmrnyipuhizamethoxypyrimidin-5-yl)-1,3-
Tr ans- $(28)M Jy% bro?mguslo 3- benzy KI azol - 2yzll )cycl ob
benzothjezelepyrr ol i di n 2- 30 yl } et hanol ;

TT'% yc?%%%?%ﬁ‘% ’[@"% e dazol %bmyﬁ’é’%‘d%%@oy?ossom

benzotlﬁi@ﬂ;l@SZO%/ 036422 Trans tert-butyl

wa;@yﬁa?%br 858.]1%@3%5&@&3 o O e 1)-pyrezet A

at Trans- 6- br ono- 2-[ 3- (4-fl uor opi peridin-1
benzotl*ﬁ%??fe cl obutyl ]1-1, 3 benzot hi azol e;

Cis-N-[2-(3-Piperidin- 1-yl-cyclobutyl)-benzothlazole- -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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Tr ans-
[ 3- (6- Bronp- benzot hi azol - 2-yl ) -cycl obutyl ] -di et hyl -am
W e007/H38Dr4ans - PCT/US2006/036422
[ 3- (6-Brono- benzot hi azol - 2-yl ) -cycl obut yl ] - met hyl - prop
CI-CakdldMRitanecarboxylic acid[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-
Trans- 2-{[ 3- (6- Brrono- benzot hi azol - 2- yI% -cycl obutyl ] - et
6-yl]- anpige; ami no} - et hanol ;

cﬁ%%l%go‘ﬁe@%?éc%%)&hih L2 BTEL AN h- LY EL RSB D bBADER I ole-

6-yl]- anfileps- 5- Chl or o- 2-[ 3- (2-net hyl - pyrrolidin-1-yl)-cycl obu
tyl]-benzothiazole, 1Q 15  The ,c,onﬁ)ound of claim1l, .
CGiz{Caeichexapsraibryylis arigl2cGnRipsridiy T of-cyclobutyl)-benzothiazole-

6-yl]- ara}[j?ns- 2-(3-piperidin-1
-yl'tycl obutyl)-6-pyrimdin-5-yl-1, 3-benzot hi azol e;
Cis-&usaeddripbxylit- ddd[R A 3rRipndin- pyl-cydldbutyh)-benygbdhideole-6-yl]-
_nzoth iazol-2-yl]-cycl o butyl}- am ne; and
» Trans- 2- (Et hyl - {3-[ 6- (2- net hoxy-pyrimd
Oi&#%?éﬁo%[?—fy-mp%ﬁ@trT-?-W—bl/cl%ﬁiwbééﬁﬂdthiaié:le-G-yl]-benzamide;
-et hanol; Trans-2-2 1

am no di n-

20 3-
CHea DL {3-BiRorBiims ot-oy dabitiyh- henzoghiagolgit i 2H) -

: ] S-2-[2-(3-piperidin-1
benzené’%}ﬁ@%ﬂﬂg% yl)-1, 3-benzot hi azol - 6-yl ] pyri dazin-3(2H)-o0
Cie-Thictheke-2-Aubiic itk [2-(3-Ripetiaiira syl idyelobatyité riiofttiaole-6-
therapeutically effective amount of a conpound of
yll- ami@€;ai m 1 in combi nation with a pharmaceutically

CEITATRE-2 Reroie peit PP PRABNE.Y, |

benzothisauoied6-yiprgmide; ng admi ni stering an effective anmount of

mpqund of claiml., 8.. A nethod of treating a
Gariiantisest-carusolie AcissRibar be By fborsobuiine. 3
benzotHigFABNIR drftide; mmal conpri sing admi nistering an
effective anmount of a compound of claim1. 30 19. The
Giet{Ad¢3-Riperidio: ryl-cyslabudyl jro@szotiMazota-0-yhearbamiti acidrsahutyl
di sorder is selected fromthe group consisting of
acute nyocardial infarction, Al zheinmer's disease,
CGisiNemhofihé-an¢arBBxylrfddd-12- @fdihMLyeyaicbRRdR!
bi pol ar di sorder, )gogni t-llvckawiPT%G VO 2%0‘)’/6038 7)2
benzothimplesSbaIroRle422  dysfunction, cognitive deficits in
. i . i of i r e
PR S eiRbl AA g BT s b A TRty EbEfipdBiaore-
6-yl]- ardidepet es, type |l diabetes, depression, epilepsy,

qqast roi ntestinal disor der?, [ nfclhtgmmti on, insulin
igd¥-i-GerEdperidindrirayclobutyll-agnzathiagplesyilidiiephen-3-yi-
acetamfc@t Ci noneg, mel anoma, Meniere's disease, 5 netabolic |
syhdronme, mild cognitive inpairnment, mgraine, nood
GiseN-f2+( @mipendin-dl-yleyatoboiyl)-benzathiazbkk@af]s3-thiophen-2-yl-
.__har.col epsy, neurogenic inflammation, obesity,
PVOP'O"BBEé%’si ve

Cis-3-Furan-2-yl-N-[2-(3-Piperidin-1-yl-cyclobutyl)}-benzothiazole-6-yl]-

amide

ester;

propionamide;
Cis-Pyrimidine-5-carboxylic acid-[2~(3-Piperidin-1-yl-cyclobutyl)-
benzothiazole-6-yl]-amide;
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compul si ve di sorder, pain, Parkinson's disease,

pol ycystic ovary syndronme, schizophrenia, cognitive
waledor7o84034 of schi zophrenia, seizures, septic sSPODKS2006/036422

Syndronme X, Tourette's syndrone, vertigo, and sleep

'ﬁﬁmamayano-l&[z_@:s-ﬁiﬁ@ridﬁfﬁ-1aylfoﬁ}'_dio%bqb)?bé%tﬁ%fzﬂleoé-yg-
b c.grrpound of claim1l, as a radioligand. 21. The use of
enzamid@ompound of claim 20, selected fromthe group

TRASINGDA sridid 1205 ! DTk 6-vI1-nroo do:

S A S F ot PPl R SR Ied ol arppipnamide;

branso¥-iR-63-ligeridin-1 -yl-cyclobfutyl )-benzotRialzole-6-yl]|-isc(>jbutyramide;

= 25{3-[(2S) - 2- F or o rrolidin-1

F{gﬁj@-ﬁ%—fﬁﬁ%ﬁ%{;&pz%ylpéyéq]fﬁq%ylk- gnzgt?ltlaz)cl)le):-gyyl]—carbamic acid
isobutylyéstés; 3- benzot hi azol e;

Trans-2-{3-[(2S)-2-((18F)fl uoronethyl)pyrrolidin-1-yl]

tipesdhelgnrppanggarbakylicradd[2y(B-Riperidient-gt-bycailtgt)- 20

: -2 3 (18F) fl uoropi peridin-1-yl)cyclobutyl]-6-
benZOﬂ?é?ﬂéfﬁgi3%§¢Fﬁ1din-5-y|)-_1,3-benzothiazo|e;

Wrgas&_;@adtﬂ;tén@bamm%dlcmﬁid[Qt(eﬁpéhaimZWBc;Gé}ot&?{gﬁ) fluoro

#%5ﬁr|dly-l -yl)cycl obutyl]- 1, 3-benzdt hi azol g; ,
benzothipzple-Godl-Amides- [ 6- (1- (110) met hyl - 1

Thﬁ -r - - B i l 45; Ha e -

c_ycigo ut ﬁ{hﬁt%ﬂg%cpéﬁaé?ﬁknmgﬁ%(g%E%']-'?'T-zfxllcﬁlmtm'l -1
benzothiaznle-@zyll--atnige) - 2- [ 3- (2- et hyl -pyrrolidin-1 -yl)-.

cl obut vl ] -benzot hi azol.e; C

ﬁ‘%Hﬁ'gf?yficf‘h‘%xf*ﬁ??a@wrfﬁ%ﬁilgl%ﬁ%gmealﬂm-1->5Lr|cycl@9my8b utyl] -
benzottiazdle By ¥dmiliert pyrazol - 4- yl)-benzot hi azol e; and 30

Trans- 2- 3-(4-(Flyorq-piperidin-l-yI)-cycIobutyI]-G-(l

Trans-Euran-Rysarbexyigracid-(34Ripelidinehgbtycidlautyl) denzdhiazole-6-
yl]- amide; |

Trans-Morpholine-4-carboxylic acid-[2-(3-Piperidin-1 -yl-cyclobutyl)-
benzothiazole-6-yi]- 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-[2-(3-Piperidin-1Fyl-cyclobutyl)-benzothiazole-6-yl]-pyrimidin-2-y|-
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-y|amino]-
nicotinonitrile;
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Racemic-6-[2-(3-Piperidin-1-yl-cyclobutyl)-benzothiazole-6-ylamino]-
nicotinonitrile;

2-{Trans-3-[(S)-2-methylpiperidin-1-yljcyclobutyl}-1,3-benzothiazol-6-yl-
azetidin-2-one;

2-{Trans-3-[(S)-2-methylpiperidin-1-yljcyclobutyl}-1,3-benzothiazol-6-yl-
pyrrolidin-2-one;

2-{ Trans-3-[(S)-2-methylpiperidin-1-yl]cyclobutyi}-1,3-benzothiazol-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-ylmethyl-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-yl-1 ,3-benzothiazole;
Trans-Diethyl-{3-[6-(2-methoxy-pyrimidin-5-yl)-benzothiazol-z-yl]-cyclobutyl}-

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. A method of selectively modulating the effects of histamine-3 receptors in a
mammal comprising administering an effective amount of a compound of claim 1.

18. A method of treating a condition or disorder modulated by the histamine-3
receptors in a mammal comprising administering an effective amount of a compound

of claim 1.

19.  The method 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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