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WO 2009/ 085945 PCT/ US2008/ 087413 BENZOTHI AZOLE AND
BENZOXAZOLE DERI VATI VES AND METHODS OF USE BACKGROUND
W@R0IBEIUNVENTI ON 5 Technical Field The i nvene@DOS2008/087413
relates to heterocyclic conmpounds such as
benzot hi azol e and benzooxazol e derivati ves,
conposi tions conprising such conpounds, nethods for
maki ng the conpounds, and net hods of treating
conditions and di sorders using such conpounds and 10
ositions. Description of Related Technolo
H| sCEVACREIAZOLE A PED%?WO%BW%’%FVF& AR JiESHS OF USE
activity. At least four types of histamne receptors
have been reported in the literature, typically
referred to as histam ne-1, 15 histam ne-2,
hi stam ne-3, and hi stam ne-4. The class of histam ne
receptor known as histamne-3 receptors is believed to
play a role in neurotransm ssion in the centra
nervous system The histam ne-3 (H3) receptor was
first characterlzed oharnacoIOo|caI
hi st ani ner gi ¢ BALKGRQUMNIZQF TR ENY DD 832- 837
(1983)), where it regulates t he reIease of 20
neurotransmtters in both the central nervous system
Techmaewd Fpddt | pheral organs, particularly the Iungs
car diovascul ar system an astrointe trac
i N S R R e R
benzo@!@azr&'les&e"i‘maﬂ%sgé&nﬁ&[ﬁb%s eodbAdag sv?dl‘tdc éﬁ)ﬁn&’s@ ndHYd9 RS making
possessin ot her activity, such as adrenergic,
the coemtlndﬁea vethods of @erting cgnditionranddbyaddrnasige such compounds and
comn@SH V|ty The existence of H3 receptors has been
p%éﬁ?lrned by the devel opnent of selective H3 25
receptor agoni sts and antagoni sts ((Nature,
327:117- 12%tég987) Leurs and Ti mmerman, ed. "The
Descrigtion of Related-beckpelegy or : a Tar get for New Dr ugs, "
E r
N L L G e
hlstanlnﬁe eatetors Hagabeks reporecd mgbmlﬁhsram&e tepivelhstaf@tel to as histamine-1,

ant agoni st, jnverse agonlst gon Qr partla
hlstangas?r kistagyins- %,.Wh%?méxar%teé aspyef ﬁlé BEpRDIcECIHER e

hlstanluh@l;:%gc %r B%hH&ﬂé @Jg/da role MQeﬁ'lQ)t eﬁ%@ﬁéﬁ_’ in the central nervous

087413 ders re d to nenory an
symmnognltlon processes neurologlcal processes,

car di ovas.cul function, ul ati on of blo

S The P REREHS the Her T pr S e et L bR alBagATy on
histan¥i#éreRUServ CleARRER (Nhtus® rzp@tsagl:ss@l@mﬂ %Eteﬂgre'g'ﬁlates the release of

receptor-nodul ating activity exist, it woul

neurotfeltsefltt@fs & betb thy @ntrabn@mswwnml angd @nmtmﬁ@@rgans partlcularly the
lungs Car 18\%551%5% 3 terancettnldvéats%m% estln ?tract d 3Cr%gep s a}ehtﬁoug%ztut]o 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 H
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)).

The activity at the Hs receptors can be modified or regulated by the administration of
H; receptor ligands. The ligands can demonstrate antagonist, inverse agonist, agonist, or

partial agonist activity. For example, Hs receptors have been linked to conditions and
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5 be incorporated into pharnaceutical conpositions
useful for therapeutic nmethods. SUWMVARY OF THE
WO MBEBEIEGN The invention is directed to benzot PCEESI088087413
and benzooxazol es and, nore particularly,
. m no- benzothlazol and 2-di am no- bepnzooxazo
disordy R o S iy iR C%g%%mﬁ%%% NQUOIOGIALITACYSSS: cgrdigyascular
functlasaandlféW%(o?%M@h arRaiﬁgngzotBer sy'@teﬁﬂg@blwl}{lés AWiBéch ¢arious
7a or ap arnaceutlcally accept abl e sal %
classee of eempamidel demonstiating bls edseptoethodolating hethayfexishiweild:be

benefz H’ll gog%rlovgi omhgiel %chgl%of %c{) rHe?xgolnfgtﬁa{t nl%tnag‘agl)ﬁ/ %e[g%—]gretcspt?rs that can
be 1nc@f1ﬁ)reﬁ§d Rio Plﬁdiﬁnﬁé’edtl%almbﬂfpé@lﬁﬁns @yl fodhk@pltic raétkedsy ,

al koxyal koxy, al koxyal kyl, al koxycarbonyl
al koxyi m no, alkoxysulfonyl al kyl , al kyl carbonyl,
al kyl sul f onyl , %UﬁMAR‘?’OF ?ﬁfﬁWENﬁr@I\go car boxy,
cyano, cycloalkyl, T uor oat Koxy, trat odl KoXYy,
hahe alvikytion Ralireged to béh)zdfh@)zy],es Aydibencpakdeoky and, more particularly,
hydr oxyal kyl , - NRARB,. ( NRARB) car baonyl -,
2- dlamlgeéqq(lmghlgﬂlma@)g dlag@nomepg_%?@dg (lq:@@gyes lgavg}goquprwound of
ﬁnnuﬂyg)fornula -L-R6, or a group of the formula
- Lea- R6a- L2b- R6b; the other of Rl and R2 is sel ected
from hydrogen, chl orR4gscyan, al koxy, al koxyal kyl ,
al kyl, al kylthio, cy¢loalkyl, fluoro, fluofsalkyl,

fkgggg@%égﬁ{ C %, - SO2N(R14a) (R14b), and

selected fro
cycl oal k

PCT/
- N( RL4a) S02( R\b) :
sel doRad)(RronCl

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

Z is an atom selected from sulfur and oxygen,;

n is an integer from 0 to 2;

p is an integer from 0 to 1;

one of R; and R; is hydrogen, acyl, alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylsulfonyl, alkylthio,
alkynyl, amido, carboxy, cyano, cycloalkyl, fluoroalkoxy, haloalkoxy, haloalkyl, halogen,
hydroxy, hydroxyalkoxy, hydroxyalkyl, -NRaRg, (NRaRg)carbonyl-, -SO,N(R4,)(R14p),
-N(R142)SO2(R14p), a group of the formula -L-Rg, or a group of the formula —L,,-Rea-Lob-Reb;

the other of R; and R, is selected from hydrogen, chloro, cyano, alkoxy, alkoxyalkyl,
alkyl, alkylthio, cycloalkyl, fluoro, fluoroalkyl, fluoroalkoxy, hydroxyalkoxy,
-SO;N(R142)(Ri4p), and -N(R142)SO2(R14p);

R3, and R3,, are each independently selected from hydrogen, cyano, halogen, alkyl,
cycloalkyl, fluoroalkyl, alkoxy, alkoxyalkyl, fluoroalkoxy, alkylthio,
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al koxyal kyl , and cycl oal kyl ; or R4 and R5 taken
together with the nitrogen atomto which each is

W@ 2a09/085@ds f orm a non-aromatic ring of the fornRAEUSIROK087413
RI1 RBR7T RBR7T i~~" \ QN 1C(RX)(Ry)ImN R14 R9

5 b R7, R8, R9, d R10 at
'SOZ%ﬁ)%&hﬁ?m(glﬁﬁﬁzég{fﬁg i Z]dependent |y selacre]ct ed f ?om
hm* %ﬁ@ﬁ%%reh%égﬁ ﬁfa)é%élﬂa)éhﬂy I OB Yilley | TR QAN YA dr&wdlkyl

Kyl and R14 are each [ ndepen ent I’y
alkOXWékﬁéca@obyblo@quhymP@ged Rs h@k@n dogeghick yith thehitsplgen ataeh to which

occurrence are

cach if pliSHERRION § poLa e R e s e RS e oce " bonci sl ng of

hydr ogen, hydroxy, hydroxyal kyl, @I ki 41, Ry Koxy,
al kyl amino, fluoro, and dial kyl aninp: d sel ected
fromO and S; mis an integer from 5, 15 R6 is
sel ect ed Rskgitraryl, a 5- to 6-nenbeyed heteroaryl
r| ng, an 8 o1l msnbered bi cycl @c heterwa-r—ylgri ng,
o 12 menbered heterocycI| ri ng/ when s a
ky ene, -C(=0-, -S, (R14a)-
-N(R14a)S - O)N(R14a) - W R14R) , or

-N(R15) - ; RD rfﬁ@ is bromo when L i's aRbonQﬁ%Rﬁa is

sel ect ed fron1a di val ent 5- to 6-nmenbered heteroaryl
ring, a divalent 20 cyanophenyl, a divalent 8- to

12 menber é@) bi cyclic heger oar yl ring, @hd a dival ent
- to 12- menbered heterocycllc ring; i s selected

f Bm#&n%ﬂél&éﬁo atgeagh owr@nﬁﬁ‘e%@ﬁ@umﬁ@te@ﬁ@ﬁ}ywe gefeddronan
I n r clic heteroaryl
hydm?i&%él?aﬂaoggalléﬁﬂﬂﬁ?rga%ﬁgr%r\égrggggl §Iﬁdet e )écycl ic ring; {
LBa,, Ran®;1,2bd R eare @adh indepepadrdigntleyted dtoac hydtogang hydroxyalkyl,
b | Kyl -C(=0-, 25 -S-, -S02N(R14a) -
alkyl, aﬁ@%ﬂ@)ﬁ@@ba d ce:?g) N( %45 - N(R14a) ¢( O) - (anda)
NF( BAPR; at &ﬂ%cﬁﬂf&n%—ﬁ@ 1§Je%e§cﬁﬁhy 'SQQ&Q@BG%E roulp and

selected at each occurrence from hydrogen,
consistipglod &y deppen, hsdm&yzwm@a&gnau@mw@zwayl@@mﬁuoro and

dialkylamino;

Q is selected from O and S;

m is an integer from 1 to 5;

R is selected from aryl, a 5- to 6-membered heteroaryl ring, an 8- to 12-membered
bicyclic heteroaryl ring, and a 4- to 12-membered heterocyclic ring when L is a bond, -O-,
alkylene, -C(=0)-, -S-, -SO2N(R4a)-, -N(R142)SO2.-, -C(O)N(R14a)-, -N(R14,)C(O)-, or
-N(R1s)-; or Rg is bromo when L is a bond;

Re. 1s selected from a divalent 5- to 6-membered heteroaryl ring, a divalent
cyanophenyl, a divalent 8- to 12-membered bicyclic heteroaryl ring, and a divalent 4- to 12-
membered heterocyclic ring;

Rep 18 selected from hydrogen, a 5- to 6-membered heteroaryl ring, an aryl ring, an 8-
to 12-membered bicyclic heteroaryl ring, and a 4- to 12-membered heterocyclic ring;

L, Lz,, and Ly, are each independently selected from a bond, -O-, alkylene, -C(=0)-,
-S-, -SO2N(R14a)-, -N(R142)SO2.-, -C(O)N(R4a)-, -N(R14,)C(O)-, and -N(R;5)-;

Ri4a and Ry4, are each independently selected at each occurrence from hydrogen,

alkyl, and cycloalkyl;
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R15 is selected from hydrogen, alkyl, acyl,

al koxycarbonyl and (Rl4a) (R 4b)NC(O-; Rl6a, R16b,
WOR2009/0845¥b, R18a, R18b, R19a, and R19b are  PCT/US2008/087413

i ndependent|y sel ected at each occurrence from

hydr k d RB
KD SraeRe Pttt ko Ry e bOR ApH (R112)R1a)NC(0)-
hmgg akky |R17a ﬁné"FgQaXR?g@rI@BQth %\4 ﬁ{eqahéﬁéhdenﬂy selected at each
hydr oxyal kyf er aspect of "the

occumenofeﬁommydrmeataeélwr@ Lremdeut i cal conpositions

g T e RN g e 3 Y M

alkoxy@kbug, @f clbhiRyl, ﬁy@akymyl indofofdllly as part of a
t herapeuti c reglnen or treatment or prevention of
c omaiher awsctaafdhaiingentiparrslatas (g peamescutigal emesibions comprising
L t 0 t]
compd ds zékg%tmge%tl&q ﬁﬁ‘% ééﬂ?ﬂosﬁ%@? I&{t/nel?J a&dﬁﬁukeg%/cf%g ggrdance with a
rnethdd&xf elpd @reritivhl Wipicully dbpariref Hiddrdpsutitsebinhenf for trtat@@hi drchrevention
reventln condi tions and disorders related to H3

Ofcoqdét&élﬁtaaﬁi ouiarsaeiad to Hadegentor &ty e particul arly, the
meihaththG ak&?&t yf thE ‘ﬁ{vgn{l&??etl 110G %rm@cﬁgd’ nge'lé%ﬁv%ly modulating Hs
conditions and disorders related to nenory an

receptooggetivityo MThp notleskie sisefuhfeu tredttil@l, oalbremmimgssmﬁtions and disorders

i ovascul ar .functi on, Ln I
relateq L) U R St el als SR e Bl nhiEadin dighy for
treatlﬂgs(ﬁfﬁ#éveﬁﬁng’@‘céfﬁﬁjﬂl SRR HlsBRferst Ireﬁl@éd' t8PhoryRh& %@%ﬂlﬁ&glt)ﬂd@esses

receptor nbdul ated di sease. Yet another aspec
neurOIngeEpnoo%swe rardeyascolar émc@bmldl bedy piesghtradecaridimgly, the

conposi tions usef di ol abel | ed.
compy R o BTNl s Ry SRR e R BieB0 Rl ing o
prevefig@stcbéOsmoduliie disement i on and adm nistered in
accordance with a nethod 20 of the invention,

t 5t enathsy appact aktbe s@ieﬁ@orbmlqﬂ@w ﬁ%ﬁph@ell@éﬁlﬂﬁn%@gﬁ%d
compgélt‘cfc%rsqﬁéﬁl LEl %&i qillg‘c:il?d I_Eadl&gﬁ r e T f{lc\éu ?cisoc{f formula (I) can
be prqm&dtas @nmpmmdsnsrtgf thd m@émmamdfadmmemﬂdﬁ aaforddmee with a method

of the I(l]g%/?gl?lit:)ﬁll 3}%1@{% g{e pgsgsesgré.l%r %&glcw%%%@%orirs related to Hs
recepﬂop Qéldltgrafo‘r gﬁarﬂlgle b A NEhabthe! QE6R! %g;ula‘ﬂ@d ddiGorR¥h Rt
whi'ch these receptors OoCccCu Fgan ds, can
1sotopbeoﬂ@ma=pamdedf tht mvichiien mgp be ksl %Bmcdnplaumgmgoﬁ PtEfTe(posuron
entio OSSESS

.at on
ety o ds R ] g 8l iebp LS iy fepgpiers. ngthe extent to

whichlth&R radgtok3Ne deoEHBERgAds L8 verdRRhined. IRhiAlss Othe
I ncor porate isotopes that useful for SPECT |wag|ng

compéugrds @x ﬁm;n@enllgs PossTHreat desvpangrdiem o o @p@gpmemtémg 1sotope selected
GRNBLI 8HNG
from gnngnQS ho s

usefulqefl@mmlmﬁagmgj foi &@nfhes S°'1by admi nistering the 30
conpounds radi ol abel | ed fornms of the conmpounds, and
HP RPN, OHHOAIIANHEOTARENIRS RBSPMEguHdsy Fsthees fasanaking the

comp%@g%gtgg%? Eg%{[gzbg é)é%@%%%ﬁﬁlt%%r &hd dlsor(férsvlg administering the

compounds, radiolabelled forms of the compounds, and compositions containing

oK n&iﬁ ?f etgelt Hzgntgornf r(I)larl}é g% in%ﬁlé)oraﬁe isotopes that

radiolabelled forms of the compounds are further described herein.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Defi nition of
Ternms Certain terns as used in the specification are

WO pogsgieds to refer to the followng 5 definitPORES2008087413
detail ed below. The term "acyl" as used herein neans

an kol SoiRy R SELLRSH RIS D SRAEIRETORS e,

cour ol LLAANAYA" \Jblu T (&Y \¥J T ul oup

defined herein. Representative exanples of acyl
i nclude, but are not limted to, acetyl, 1-oxopropyl,

Dzﬁgﬂ@zgdLﬁgnmyl-l- oxopr opyl , 1- oxobutyl and

- CEHER I b oot e SR MeaS A Wi &R 10 7G5 Bk hopine

definitib®s, pad@mledBi®eul ar noi ety through an oxygen atom
Re Bresentatlve exanpl es of acyl oxy include, but are

ndtie tarm eexd " ppuseddstan wyns iy BleylerguroRy ¢ efgm:é herein, appended to
e poSRPFor TORLLEL RN By, (SRR L EgR
exampleoofl adyt dclide dait banst liatidd ps,ateyBiblokopropsl, 28-dimetion- 16

carbons,, and containing at 15 | east one carbon-carbon

OXW”HEﬂbléxﬁﬁﬁﬂ»mﬁbbP@ﬁ&ﬁﬁ’tlve exanpl es of al kenyl
[ i r I
'T‘% H%ﬁnl a %))r(% pag r%%?d hdrk Wurhga%s/ ltaf? a%ﬁ :%h]&enﬁ)\/e hsil 11%“ it q’igtieg% appended
to the Zparehtemb@uy]lar mmematﬂwtighl anheqyemnytom. dlmbr&elﬂtenemgbdamp‘l'd%&)f acyloxy

. e "al kgxy" as use erein ans an al kyl . group, as
includyebibaainat e S AR Bt aP oD ReY Y SRG T ar
M€ tfmt ATRH ha@ﬁxﬂ&%ﬁﬁﬂnﬁh&ﬁ&s&ﬁ?&%ﬁ%ﬂﬁ@ﬁ&Mﬁmﬁ%@ﬂ%&&ﬁbm1
of al koxy 20 include, but are not limted

contalmngrﬁj)((y 2 tetlﬂ@&g]oonp rag@ p;@feralzly@r 6p‘b)5y or @.@rbglys,, afld containing at

d T terr
east decp e o B o PR Xl AT Bl bu e
not lirdBedi@f éthel1) hl’—Eﬁianyl 2pRendedpropertyn 3 -Paeeyt 4-@8&@1@}&“ Bhexenyl, 2-

noi ety throu anot her al koxy group, as defined
hepte%éf%mthylﬁé@p@@@h%@ Byiscawhnpl es of al koxyal koxy

22'1‘1!2 't%q?)iq'g%é% h%s%/s@@ %elleirﬂq%%%e% )2;1 %fc}uﬁ) W @&%@Eh&%ﬁly appended
to the patchoMy reetilapmipietyl theotghram op@g&omﬁi KRdptesastatiseekangiaiof alkoxy
i ans an al koxy group, as defined herein, appended to
includg utase %‘ﬁﬁlfﬁﬂdée&i“% OXhicEIOFY tIHPBRIGh Sé’ﬁo%ﬂXIYy\’ut@’% (igt-butexy,
Represent ati ve exanpl es of
pmﬁygggoxsgfgg% |nclude but are not limted to,
t @ht tdoont'@ ihplxmlhmty” 28 usat lremoay emdayd; an Qlkmey gmupv,ea;shipﬁnechhﬂiein,

o) The. I n ed )
appenfleq B 1Y REsRem s e he B aAS Rk R o up &R (AR herein
RepreddiaRdedatmplct BEalRak RiMtoxyRha6HY, Bt IFPhEt ¥mitbd RUER-Butoxymethoxy,

carbonyl group, as defined herein. Representative

2-cthaxyatpkieS- mﬁthakmhqmambmwhoxmﬁthdiey but are not
l 'TE] ed ! (g’)a?%k hl"xé(ﬁgeﬁga éélrl %neget Qnoﬁi¥§x%%§g as dgﬁned herein,

i SOPropoxy onyl* ut Bxye
appended to the parent molecular moiety through an alkyl group, as defined herein.

Representative examples of alkoxyalkyl include, but are not limited to, tert-butoxymethyl, 2-
ethoxyethyl, 2-methoxyethyl, and methoxymethyl.

The term "alkoxycarbonyl" as used herein means an alkoxy group, as defined herein,
appended to the parent molecular moiety through a carbonyl group, as defined herein.
Representative examples of alkoxycarbonyl include, but are not limited to, methoxycarbonyl,

ethoxycarbonyl, isopropoxycarbonyl, and tert-butoxycarbonyl.
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WD 2009/ 085945 PCT/ US2008/ 087413 The term

"al koxyi m no" as used herein neans an al koxy group, as
walzdovmgsd4her ei n, appended to the parent nol ecuPEr/US2008/087413

noi ety through an i mno group, as defined herein.

B ARy B SR e Rl LS acthh i,
appent&d {a)omy galghma,lréeﬁlayﬁmle@ aittﬁlgh%rnm@ é&@ﬁ sdg a8 her@s.
used herein neans an al édgroup, as fined herein,

Repream@n@@damples héalbaxxemmqmb el taut arggiog tlgnmeﬁ t@ @@t@xa(lmmO)methy 1
andnlﬂngﬂé J qig as defined herein. Representative

& ﬁ% g koxysulfonyl i ncl ude, but are not

I rrm: teth 'taﬂqoxyﬁﬂﬁﬁ?zlﬁ_b’ S1Y hﬁézmérem n@lahoxy subLPBYlUp, BMEfined herein,

E*xysulfon he term "al kyI' as used herein nmeans
appenéeda th¢ garenignoksedpcmetictharushipsaHond resenp, ag defined herein.

Repre%%ﬁ%@e%&g%’pfeé’8%1%0%)%8;{?%}22%38 Bﬁtoeﬂ:g ho ﬂ‘ﬂlt@c{ t%f Slre%}céssulfonyl,

, 3, presen I've exa
eﬂmx@ﬁMﬁhyWhmi@0b@d@uﬁh@ﬂ are not I|n1ted to, nethyl
opyl, iso- propyl, n-butyl, sec-but

ief%le Ef‘ﬁiW'laHth eAspused ??}Fm rﬂeﬁ@é Atsirright %rotﬁ%reﬁhw Chfﬁ%ﬁps%fﬁwb?n
contalﬂl S¥¥th 1 ¢ ﬁ'l 0 BN la{b%@’ hnd %ﬂefergdlﬁ thyd nentorls, cafbong.n d

- di et pentyl, n- n=octyl,’ n-nony
Repreﬂ@nﬂawlexamﬁbs bf aikyl meludarbtuo arcatoo hmitodl td, meetlatl kgthylgn-pupyl, iso-

o S o RS SRTT B L Sy v,

methﬂlﬁé&?l(‘ﬂaﬂ Hﬁ%ﬂhylﬁéﬂfﬁxy @ldfﬂlkth?@eﬁ@l()ﬁcl%p%ﬁlnwoctyl n-nonyl, and n-decyl.
koxyi m no koxysul fonyl', al Kyl car’bonyl

Each aﬁ thy Icsnbblfl otoyils, of &l alby! areurbioxybstitytethwith hygeoigombkyith 0, 1, or 2

substih{e,‘gtr%gx )u;lctléﬁ %%%;%Lr%%lloxgaahlgoﬁ%g%%§Xy ﬂ?%lxglgaﬂg%gglky? a?lgbxybarbonyl

alkoxﬁh{iﬂd tallioR sulNRf«RBlky[de%B@D , GBiyDAMhyl, ardidd, carboxy, cyano,
RARB)su The term "al kyl ene” nmeans a dival ent

cyclogkguuerenlikoey f‘i’liﬂ@fh @Qétﬂﬁ%wh%bﬁkylbhﬁiﬂm Bydmay.rhydogyalkyl,

mere B R R Sl AR ARA TR PR AR Rafony o

Nahe kdrn "atkg1dno! meﬁilri?a dlvalé‘iﬂ( g.?b{ﬂ[) derive@(fdnd ) 2traight@idEizhed chain

d
hydmf%:i;%@&%frm Lipi A pares ey %@F%ﬁ%ﬂwﬁﬁ%\wﬂaﬂew%ﬁaﬁagude but
are noRBinfigfi kpegphe @H(C )ap@@ﬁgget@ﬂ}dﬁ _PRIgty, R, ecul ar

moi ety t'hrough a NH' group presentative exanples of
-CHz(ZSz(HHjC)Hza,mndeCHn@H(@H;)Cbht are not linmted to,

a0 1 B0 e foed BEE)T BarB T 30 e uferdhrrein
appenH@dif&)Sthé‘5a1@hﬂ<ﬁible%l%me%5thﬁﬁf %@H%@Lﬁfi rRepr@EﬂtﬁﬁQ@é&ah{bles of
g

the parent nol ecul ar noiety throu a carbonyl group,
alkylaggneiateiude dbut @renat limirde anethylaming cthylaminegsqfropylamino, and
butlﬁ%ﬁﬁlcarbonyl i nclude, but are not limted to,
yiahet 'yl car bonyl, 30 ethyl carbonyl, isopropyl carbonyl,

NThE el '@H{ymmdnyl"ai@ dlsédﬂﬁerblhkﬂeanﬂ_ﬁle alk@r g[’oui as defined herein,
"al kyl sul fonyl" as used herein neans an al group,

appenged @ethf: ﬁ@r@nmplépwar mgisbehEughiararioay baoaptas ﬂlﬁf B ineapin.
Repregéﬂt%ﬁ{\)é G&Q&Bfég Bf Qik?félalfbgﬂyll in80L8 But 42 ngﬁlulnﬂgdjtolj ﬁ{eﬁ{f‘carbonyl,

ethylcarbonyl, isopropylcarbonyl, n-propylcarbonyl, and the like.

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

cthylsulfonyl.
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Represent ati ve exanpl es of al kyl sul fonyl include, but
are not limted to, nethylsulfonyl and ethylsulfonyl.

WO 20093209/ 085945 PCT/ US2008/ 087413 The t er nPCT/US2008/087413
"al kylthi o" as used herein, nmeans an al kyl group, as

def i ned " ended to the p nt nol ecul a :
it bR 4% B cta B Re o Biopir v adbbisrios
appen@éd toathg#n‘éﬁﬂ ﬁole@ﬁh%@tet;bﬂﬁ@%% saftr Ao, tlRPresentative examples of
ethylthio, tert yl thi o, and hexylthio.

alkylthihenctledérnbﬂharlz ylnsllllmlt@ct ‘meglesdlthire reehy&thim tansbuty khip adngHtexpithio.

DA EhE AVE DY SLASRLRAN S, 81O SORAALN Gl L BB Earbon

group(‘c@ﬁtkéﬁfﬁ%fraﬁdz toq@rttaeuow Aematank 9@&*&@1@@ g, lwrfs cﬁ?do‘ﬁ@ Mind
tri ond Representatlve exanples o

contalinmgl 3 drast angtcaEoa-Gegton| tripictheads Beprgeeatafive Wﬁmp%s of alkynyl

L A T LT e

1-but@iyi.no, al kyl am no, hal oal kyl am no or 10 dlalkylan1no
group appended to the parent nol ecul ar nmoiety through
T@ﬁ?%@nﬁ‘m‘{lﬂ ﬁyseda%erelaémaﬁéan A0 ﬁlkmgb%é@maaﬁﬂav@no or

dialky®1f1B ggﬁg)ojﬁp@ﬁﬂGQ% 'tl{é‘ijaygﬁ mok?é&lla"i‘ F}Fm&Wthtjohgﬂ y @éjrbBﬁSrl group, as

am no t hy am nocar bon
deﬁne(dll hemlmyRapnemMIVb @mgmpleebﬁglhmlmmrdmw buotrart pot limited to,

) r nocar bon or.oet r.obon
aminaghoRs b e AR oG L%ﬁ@vﬂm@%@%?mepha%wc%@nyl
1soprdﬁ§%ﬁ11ﬁ&ra%dﬂyﬂ§aﬂﬁ%r§éihyl%0gEICBHﬁ’yl e-mﬁnieﬁfy'fﬁmlﬁ&/drbonyl

as used heréei'n, means phenyl bi cyclic aryl, or a

t The yagin;' @namq/lasu?{wsherbmcwlnsendﬁlylh gIOSlpattached to the

p Gul ar iety thro any. c rbo
P 3 Hrmaan Tyt Riod Tergh b PHERA D Mie S0l 81 £ Blevglic aryt. The
bicycleX@iPis@factedtid ﬂlegjaﬁdﬁi hioq‘ecafay Imoidig khtd@gh zhiytcaﬂicfh déh contained
limted to, dihydroindenyl, indenyl, naphthyl,

withingthg yiehapt. hRsRspspnatizg axanppley e el b@ﬁ@lmfﬁlalﬂlé]ﬁ?% bufpgs not
hrmtea K[ @d'rcﬁn&gr‘&l éfbéenﬁl Bﬁgﬁwé&ﬁy&‘ﬁo}{%{?&ﬁi‘%ﬁ ya?lhe m such as

cene 0 cyclr’c aryl fused
tetrahydroﬂalﬂlyh}il@ﬁrll KVhe trﬂy&lld:atyl iis@ tacylic fatid ethgts@stam such as anthracene or

| oal kenyl bi | d t h
phenagiigengs f Biparsl §iscd @ aveinalieh 3 tioxalie apdiiid B rECpi ksnyL or
a blcygﬁé gy quEJi‘{oOéJ?ﬁb geyﬂ{eath@ Qi AP Qf?zﬂ:th@dl ?Whlteﬁi ﬁofe@&lar moiety

tricyclic ary presen ative exanples of  tricyclic
througlr arly qarbrog aters lcoteined wiithar te mtm¢ycllc myﬁ eBeprosentative examples of

tricyc@? %&g%ﬁgﬂ%@h’}dg ﬁ%?enﬁq il ¥eéiﬁ9,| Zﬁgﬁﬁyl phenanthrenyl, azulenyl,
dlhydlﬁo%hﬂ]@améﬂﬁoﬂﬂ&’@ﬁl}ﬂt MR hyddsphhhtg@hfion atoms of the

ar groups of this invéntion are substituted with
h ¢ ggfénn atomsaf shaopy | graapd of tRighcntion ey swbitiiutodavidrhydrogen or

are 0pt18n gttltlrl w1fhson[ae|n%g X?e/rre] %llént[ltli/? llR(ggPﬁS&ieéllftl&ggc?ﬁ(gﬁeé ﬁiorn acyl,
acylo®|, laméﬁjilaﬁlkﬁiwalko&klﬂﬁébw Mk@Q?zalkﬁﬂ mas;y@umo@yu biko&Yikithe,
| car bon Isulfoné am do, carboxy,

alkoxwét)éayl alkyls rdkk’a lrghonyk plighsy P%dx@lkywirwﬂo REOFH RERY,
cyclodR 10L& B hiko A 0GR, hIYHESKY halbURTIORNBLY hydroxy, hydroxyalkyl,

mercapto, nitro, alkylthio, -NRaRg, (NRasRgp)carbonyl-, -SO;N(R144)(R14p), and
-N(R14)SO2(R14p). Where the aryl group is a phenyl group, the number of substituents is 0,
1,2, 3,4, or 5. Where the aryl group is a bicyclic aryl, the number of substituents is 0, 1, 2, 3,
4,5,6,7,8, or 9. Where the aryl group is a tricyclic aryl, the number of substituents is 0, 1, 2,
3,4,5,6,7,8,0r9.
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30 nercapto, nitro, alkylthio, -NRARB
( NRARB) car bonyl -, -SO2N(R14a) (R14b), and

WO NORUISO2( R14b) . Where the aryl group is a pPCiBHyi008/087413
group, the nunber of substituents is 0, 1, 2, 3, 4,

o egubal of b B Py B3PS G Bt Singpenced
to the %re%t me%ﬁl%r hﬁafetﬁf%ugqlrﬁtmkoﬁ%@pt hd &aﬁ;{ea %@iﬂ/l Reﬂr@s‘%ntatlve
nber of substituents is 0, 8,

exammiﬁs of arylalkyiGr20 00/ P8BSt ﬂa@rrtedmd@amsmmylemﬂ atné Pm
hen ¥ al kyl" as used herein neans an aryl group, as
p 65@%P Wed herei n, appended to the parent nol ecul ar

NI tefm” %a@uﬂﬁ" afuddkicteif iU a ax=09f froepl herein.
Representati ve exanBIes of arylal kyl include, but are

ndte tarp cadoxy | asgspg pereimmedns gy COLHErownd 3- .
P H’ﬁg ¥ér91r'%?%lo" a8 ug_égig}Je%SE %ﬁ%géa% %%%ug?%%éx@ls@ gogtﬁé ?Leu%nt molecular

nunaheﬂﬁuglmeam$oﬁ CCQH group. The term "cyan" as used
herei n neans group, attached to the parent
ol P@&qﬁmarcyawh@w taws(@d@ﬁreﬂrh@ewr%&i\l 2 apagided to the parent

molecufy %g&g %{}Xh Qﬁh tohﬁ,algblggﬁggﬂﬁ ndt lifdYed P L4 anod)ﬁlenyl 3-

appen ar noiety t
cyanophﬁyylangﬁmypnophenyh.ldl ng, but not limted to,

C IRERED arknytos SRR R - hoind S CEE R paton rour

contaif¥i! kdm BYE %%ﬁfoﬁ@ nEQJIﬁ’MQS OP@@Icﬁlk@/'l Hﬂhfd% Q%l%})ltogyﬁ cyclobutyl
carbons. Exanpl es of cycl oal’kyl i'nclude cycl opr opyl

CydomwﬁykﬂwﬂqmﬁylCW@ﬁ@p%hﬁmﬂCYGycﬁwhexyl cycloheptyl and

| |, h.of th
SEHBATRS b aisB r Pb FuliSh ERORTH O il ebrig wit
0,1, 09,2 silbstﬁﬁenl’s Seldedd frore At H, &8I0 Sdedy Od‘[k@@y hl,koiiy‘a)ﬂk&éyy

al kenyl , al koxy, al koxyal koxy, alkox

alkoxylkodxdlkerrsisarppnyl. alkreyiying, ﬁ&oxaw@wlsa ﬁqylcaabqay

C Y, y, o)
alkylsﬁ fg%?;l QEP@C aalrr]rgdo 2{;';1@%6){ %j ﬁg ({Lyicluo%r o%r(oya fxg? forlinyl haloalkoxy,
haloalﬂml thallogmg)hydrohﬁ,l lqaﬂrdégylalkyhﬁ@g@m ﬂi]ty@jradiéw‘thlo -NRARg,
tro thio, -NRARB, 20

(NRAI?ydr %Bl)@ ébm”ﬁia‘ic?%i@%me MQ}I@ ;Qm)and
mﬁ%ﬁ‘ﬁ ?%65% HRdrbod{1€ a % ﬁ§e@he?e¥ﬁ7 hRahdy &8s #oalp,a% defined

used her neans a cyc kyl group, ds del
hereinh epmeinded gphe paeoit molctier Iparee,nﬂilmughematMyhgmep,)aS defined herein.

th h bonyl _def | h
Reprepgllbenap oo ar el aehbr il pisids R ESrdRYId Bl ude,
cycloﬁHb¥1@£@0ﬁBQ ;Jcldﬁeﬁ@fba%nyl @%&blﬂﬁ%&%ﬁoﬁé\r Q@@Woloheptylcarbonyl

opent’y carbony cycl ohexyl car bonyl,

;{f b¢ tﬂﬁ@pidwﬂesdmmm@y los usKd HEpein prisem tw laﬂwnéfmt atkyl gl@ups as
T Ly S L T
Repref@it@tw cikhimpleg Bf dialkiyldnfigé mchideNMbut are not limited to, dimethylamino,
diethylamino, ethylmethylamino, and butylmethylamino.

The term "fluoro" as used herein means -F.

The term "fluoroalkyl" as used herein means at least one fluoro group, as defined
herein, appended to the parent molecular moiety through an alkyl group, as defined herein.

Representative examples of fluoroalkyl include, but are not limited to, fluoromethyl,

difluoromethyl, trifluoromethyl, pentafluoroethyl, and 2,2,2-trifluoroethyl.
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Represent ati ve exanpl es of dial kyl am no include, but
are not limted to, dinethylamno, diethylamno,
werdhssmwshyl am no, and butyl net hyl am no. The tRETUS2008/087413

"fluoro"” as used herein neans -F. 30 The term

"fluorogl kyl " as used rein nmeans at | egst one fluo

g&ha be,mlasfhaaﬂilsﬁ)éa el AICILBFUR AR et P A BIOBREOHP- 25 defined
hereifYRhRGULRTo AP bEHt thblcOUFNmBR tAIKYIch3h Atdxy dsoude hid M&Thed herein.

herein. Representative exaripl es of fluofoalk
Representdtivgexaipples af Bueroelkbkyrincedes it afd nag dionitsdHg. fluoromethoxy,
oo BB TER s RGP Dby BEBLALLBRISIY anc0S.
trifludrécthd4§2008/ 087413 The term "fl uoroal koxy" as used

herein neans at |east one fluoro group, as defined

hdhetam "Aprpeddesused hetgen pasnsri-CEMR etv@r  noi ety

t ' al 0 ' erein

A7 R Ao o Mot ? s AL ISR CRBR R e o

afae i "hhlouikedy't 4, ustd baknaednexyleastdint hulogeires defyed herein,

trifl uoronethoxy, pentafl uoroethoxy, )
appenfehiodthe peficBipnelisiiiaxgroichnyraned an abcoxy; 43 dsdpebheisiy. The
R tAve  RhM¥les oPRaIUSRExRER Sof e @hd 291 Q4 Beth

N T Ak T e

trifludromethoXy, aithpetteflmorbéthd:gal koxy" as used herei n neans at

| ! en, defi ned herein, d he .
PN N BT R
appenf&d & tge p%%nﬁ%@[e@ﬁ@ﬁﬁl@feit}yﬁr %'aﬂ?l gfouﬁi%%ﬁﬁei Merein.

include, but are not li'mted to, "l uor oet hoxy,
Repregeritdtivigexampleh okialoalkyl ipdndautianc oot himxyd toTkelotamethyl, 2-

"hal oalkyl " as used-herein neans,at l,east one  hal ogen,
fuorog B3} 3ok ame S RSl E L ARE 8% o33 e M ccul ar

MThe termt "heRugiRy 18 ns akdéd/hergin OtdPsrs BSardabmaeering E@ithining one or

Represent ati ve exanpl es of hal oal kyl include, but are
more hgjeropfomstiagenendengiiiseleeine fiiey) nitrpgars OKYEads BtUAr. or a tautomer

ri | f . :

thereds? St AERTER X snonBEMKIR o SE6} Wt @tserbed fesein, Hetcroary!
rings arsednivetedito the @it $ndlecudar navietypér to L1, ILag ochit whéereingL,dne or Ly,

r more heteroatons i ndependently selected from
are defed H@%ﬁ?ueiﬁg@ﬁqug&@ ST N1EREY %Wt omer ¢ her eof .
SYRD tdril9foREE B hPRRAFYE bt €5-Qr 60hEMELE haRrdakN tr%ﬁ%{’,oas used

descri bed her€in. Heteroaryl rings are connecte
hereint, heferptarse ot 6-mrelmu¢darompiietipgs amtaining, 1, 2,23 or dheteRdmtoms

) wherein L, a, or L2b 20 are defined in fornul

inden e b B ereeh; DG Bt O hisRepaRihciest. Exhinples of

such rifRARIYE, bt RELSI 1R8N to, Qﬁn% YheR¥in End @RS € deplaced with an O or
heteroaryl ring", as used erein, refer to 5- or

S atorg,-qnentyey, ot thagolivatanes #1F ayengsdrin aispitaiyge manmer t@ praypdesan aromatic

. heteroatons , i ndependently, sel ected fromnitrogen
ring: TP SRR FRRRIT l? BhER' TR b PLSATBRES s ana
one NS, Buctgingsahusigudd)blit &€ @otdrhitéd 31 & Sl-rh@mbéed hidghatic ring

wherei n one carbon is replaced with an 0 or

wherein one to four of the ring carbon atoms are replaced by nitrogen atoms, five-membered
rings containing a sulfur, oxygen, or nitrogen in the ring; five-membered rings containing one
to four nitrogen atoms; and five-membered rings containing an oxygen or sulfur and one to
three nitrogen atoms. Representative examples of 5- to 6-membered heteroaryl rings include,

but are not limited to, furyl, imidazolyl, isoxazolyl, isothiazolyl, oxazolyl, pyrazinyl,

pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, tetrazolyl, [1,2,3]thiadiazolyl,
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25 S atom one, two, or three N atons are arranged in
a suitable manner to provide an aromatic ring; or a
WO 2009/0889¢¥ ei n two carbon atons in the ring ar ePCEPS20%0B7413
with one O or S aton1and one N atom Such rings can
clud ut qre not ed to, I X- e r ..
RREIS e TR T R A P R e ﬁnﬁ%wm
[123§h9ﬂﬁyp[p2ﬂﬁﬂ£ﬁﬁﬁd by nitrogen atons, five-nmenbered
rings containing a sul fur, oxygen, or nitrogen in the
r iThg teri “becywberbeterdry 7 n1g58 ct@ﬂ]zanamhge@h@yelfm haserbayyk ring”, as
nitro gn at o a nbered ri.n cont i an. .
used 1556 HRRE BT L0 "M b PP eihe e WP SR Dieaifl Lo hining t
least FRERILRSIEIHIRL dndaviR¥a 8ol oPthe tridglndTBdG aH nidt BERATaYIms
rings include, but are not limted to, fury
indepensicaidy stlgated fremyeay gtny bulfyrsendiiiteginy | Repsseapieliys cxamples of

blcyclg% lﬁeﬁﬁom y@%}@@?g Réilo}yl,t e%?(gcgiéek% Penz%ﬂrh@lmﬂhazolyl,

benzifida2ol3l, bbﬁﬁdilamylybenzoﬁaﬂ@l 20017085241, benzmsothlazolyl
PCT/ US2008/ 087413 [1 ] oxadi azol y|, thiazolyl,
benzotsm(@%l/y qttuj,_olgly:]_;,]lﬁqqug@i’hﬁw qul[tlizoélnx] tqi‘l}nﬁf“fllﬁ‘}’ll phthalazmyl

r I, I t [ .
pterid _I[ﬁplé%{ug%lg}], h%ﬁé%ﬁmﬂ{q&entléorlg\y tlil @%%[b% 11{11%151201%]1 4 'dﬁ%g%ro\é
benzobh |E¢ldiazepetZeooat, whd pym@bpyramdm;éed herein, refers t o

a - 9-, 10-,..11-, or 12-nenbered bj.c C|IC arona
it PRy 185 Ve iona SO LB Bo R ey ey be
substl’tm&f RitA hi e gat, QFBp@inall @uﬁﬁlﬂged Reth ‘éﬁ@ oPerubiiiiénts
het er oat ons |ndependen ly selected f ron1oxngn

independely seleatet! fiomrogleacylRepakseyit akoxe aé@@ami @y, efkoxyalkyl,

alkox%cgcgo&yh agﬁgﬁ%@ggz Xgﬁ%g%ﬂyll nﬁﬂrg o lca[rgor}gll alkylsulfonyl, alkynyl,
amidd) nBbxY, /LR, )éifcloaﬂl%j?lzﬂhdﬂb@lkﬁkyﬁoml%ﬂ nlidDdaﬂlZ&dehal@zﬂkyl halogen,

benzooxazol yl, benzoi sot hi azoly ben20|soxazoI¥
ai nyl

hydrogysi lydraxprgkyl, AR @ltr%y?‘ [kylthigi d\&&@h )RARgiFrhoRE

h az r Ny
5088 PFRAEL OV 00, RS SN on RIS B eroARNEDNE L e
heterdai@]l ringd alé]suﬁstﬁlzted) with2), 0[12 M, 4, arﬁjsmmueht@ pBl[dyﬂiidhﬁyﬂoaryl or 8-
Het ro ryl ups of the invention, whether nonoc cl
to 12-gye dJigyetic ??ES?TO&@’I raigh ate YHEHCdM thydfoydn: & o 8

substlﬁféhfso Tﬁltérbfarﬁpg%h#)st SR 119\%3‘[18[{ 'B@ Q?éé@tﬁt t R hSs.

I ndependent 'y se ected fromacyl, ac eny
allkoxgrms éhétcmyydlk: " aadl Klootgrat yoj p aﬂlfsedlhkm«y m@fmbtoray4 to 12-

mernbgreb);pétmcy (Pr c@%ﬁiﬁ!gfcgrqtéml%o#ey gy%%g fg%ﬂbp Xé heteroatoms
1ndepé‘ﬂd%hﬂ’fké‘{é’dted frbﬂﬂ%@gﬂolﬁﬁ ¥YnsifRE Y hitrddah, Qﬁ(hrgéﬁ( ¥ind sulfur, and also

hal ogen, ydr oxy,  hydroxyal ner capt o,
contalmqgrqythelaa;tl{gqst meocarbq‘qpadsﬂg att CNRAFQBfQ;g odsh 9’10ms or on¢ carbon atom
N R14b) N Rl14b
substll;] %C% 1(6%1)1/ P)((g grogp’ag ahd apac ng%%o?tﬂ'we dgt at(t%rn% a%?/u[r (ﬁf; ge rnlg:rnbered

rings SidPHhvd 28k @Or Wiet dbu@le bbnd2 SixdmefhbeRd rings wlgthat-¢l24b Sone, or two
Bi cyclic heteroaryl or 8 20 to 12-nmenbered blcycllc
doublgy b?@‘so 2eyen-pna gighrmembgstrings fey haive rerg, ong, tvpo orthreg double

bonds h 'Th@ nofardinat®y heber %P&%’a%&ttﬁe iR ocaalhyble a&ﬁ%ﬁ%ht%%h a

or9

present | nven esent as tautoners
carboﬁ e1rol’f50r ‘heitrep@cytoii dheinog-ar@nalic' ivedrecyetygoeps map beipestent in
f refer to.a 4- t g
tautornerlc orm. Representative examples of nitrogen-containing heterocycles include, but
are not limited to, azepanyl, azetidinyl, aziridinyl, azocanyl, dihydropyridazinyl,
dihydropyridinyl, dihydropyrimidinyl, oxazolidinyl, imidazolidinyl, morpholinyl,

piperazinyl, piperidinyl, pyrrolidinyl, pyrrolinyl, dihydrothiazolyl, dihydropyridinyl, and

-10-
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menber ed nonocyclic or bicyclic ring containing one,
two, three, four, or five heteroatons independently
wa2100/08%d5 f rom t he group consi sting of nitrogePCT/US2008/087413
oxygen, and sulfur, and also 25 containing either at
. Iegsﬁ qngﬁcarbon.aton1a{taghed to four other atons it
thiomggpholingly REPLes e tive f¥ampies P BORMIIPESR CYUB M HEAIIB-2ipatic
hetercRy18CMBAE, 001& WR R Ngliteatd) ra%xaﬁ u althlaﬂﬂ felr¥Ry rBMABAr ed
rings may have zero or one bond. Si X- nenber ed
¢hymmpw@@yhﬁ¥mha¢@pw@nd?w@h@fﬂdmxohoyldouble bonds. Seven-

F e BOGRLIE PRl t TR AR e e P R R een, or

optiorll9 Wiisstidfted REHIONYENBL OIS, Gan, HOr olstivtineshts iAAealerly3@lected
carbon atomor a nit rogen atom The non-aronatic

from 3rad. ap ey adkagy b @B@le%l wealkpsseitoxyalkyt alkosnerhanyt.or m
alkoxﬁ%?ﬁc?%ﬁ{b&ﬁédl%%ngéu b ﬂ%’u(?dfrb&l:yiér ﬁ%ﬁﬂ;}fﬁﬁﬂ g%%ﬁgamldo carboxy,

erocyctes 1

cyanoagﬁﬂmﬂhlyjl ﬂlﬁﬂ&ilkdxandyrm}@,Zialdad{de] hql@ezlmda]mld)gen hydroxy,
di hydr opyri dazi nyl , dlhgdrop |n§L
hydroayeﬂg r@swptm witrRy9xo, glkyliBio; d¥fvwfRe. (NRiBajrartiogylng3O2NR14)(Ria),
5 pi perazinyl, piperidinyl, pyrrolidinyl,
and Tﬂ@i??ﬁ‘? ﬁlsf/,)‘ di hydr ot hi azol yI , di hydropyridinyl, and
B@dﬂﬁmﬁﬂ@@k@ﬁ&ﬁﬁﬁe@@ﬁbb§ﬂﬂﬁ8ﬁ©€ﬁ4&ﬁnd®ﬂhdem@hmtﬁm@%dtm

et RoRR GBI SRt BB BF A5 T REP AL R SIPR ) At rchinS(4F)-

] -
o TSRS kP40, f 2

dione, pyTtedidineProae.denzdld]thier@r 2435 Ebes mﬁdmlﬁbwemtlnmzah@n 2-one,

lH—iniﬁegzéi-: € ?ogle%i%)ﬁn%}{%or%zm%p%ojlm% etelrnoor;p 0é1¥1 3 ong 3 H-quinazolin-
4- ones&mﬂludrbhﬁélﬂhﬁl -3 AdpRpeRdientloe; 5(&]1@?263&6 -dioh® rfbt@élwkiropyrlmldln-
acyl oxy, enyl , al koxy, al oxyalkox al koxyal k
2(1H)rieothysdiaznsmg] oxadigrlore:iomn diazingiik 6x329 mo%yne agfl @F
lmnn)@hﬁmﬁ éﬁ @Jkylsulfonyl al kynyl , am do, carboxy,
, fluoroalkoxy fornyl, hal oal koxy,
h&he&kkymymhabbgﬁnwdhyﬁnomymmahydﬁbgmapkyl mer capt o,
ro, 0xo, | t hi o, -NRARB, RARB carbon
§ ) "j}aﬁir(o@reggylt as g}@pdalﬁaem m{emwg @@E oxy group, as defined
hereir’d thé PRICRERDTALVE fAfal C¥, h
A A A S
Repreaaepae-cRampkes of bydroxicilliyd eaclyd® titamenot limited to, hydroxyrnethyl 2-

hydro%%//%tp)él}_z “@?ﬂ;[d%%] ﬂgiﬁe&cﬁ @gq{gyloﬁg%mydmxypemyl and 2-cthyl-

4A-hvdRkvhededi n- 2( 1H) - one, pyrim dine-2,4(1 H 3H)- dione,
Y>R§?f§??dln 2-one, benzo[d]thiazol-2(3H)-one

he @nrm'ﬂuyinqyymm@tectm gewo| ekna aZ‘ubﬁ’ﬁléuen!LB’thh protects hydroxyl
groupﬁogalﬁst un esga%l% chﬁanp%urE{gﬁgrggh%{l progf_i[] I n]%{(zag}pleﬁs of hydroxy-
protec#n@ lgﬁoupg itdlidel, b@r@eBbtithitedto qmemazyahetnym bé&ﬁ@loxyrnethyl 2-
ui nazol i ne- di one, tetra ydropéajn1d|n-

methoxpE BT ARS NS <tr@mwlawemyn@ esranamy lmety T, 2,22

trlchlc%lﬁ@cﬁglél‘ gh@/h éﬁg@;bﬂg L tb dpti [sﬁl‘r aﬂ@(ghhe_%gsh%l;, grtégl.lylene

acetal, acetonide benzylidene acetal, cychc ortho esters, methoxymethylene, cyclic

carbonates, and cyclic boronates. Hydroxy-protecting groups are appended onto hydroxy
groups by reaction of the compound that contains the hydroxy group with a base, such as
triethylamine, and a reagent selected from an alkyl halide, alkyl triflate, trialkylsilyl halide,
trialkylsilyl triflate, aryldialkylsilyltriflate, or an alkylchloroformate, CH;l5, or a
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20 The term "hydroxyal kyl" as used herein neans at
| east one hydroxy group, as defined herein, appended

wa 2oovfgsopar ent nol ecul ar noi ety through an al KBET/U8290§1087413
as defined herein. Representative exanples of

dihal ydr oxval k#ﬁ Iexna%ll_p ﬁvgpg%l@ﬁ@i({%o{)enlzglpohl%% ttri%’[hylsilyltriﬂate acetyl

chlorlae %ﬁfﬁ&hl&l&y dr @%ﬂe@ﬁﬂ&’aﬁboﬂ%’té‘ yAl 'b%é’d?fn%%)‘&)up also may be apzpended
'3-di"hydroxypentyl,” and 2-eth dr oxyheptyl .

onto aﬂneim@rgmumb}d reogtjorpeiohe e@mm}l@rtb@tpfonmmhe éydroxy group with acid

stituent which protects hydroxyl groups agai nst
anda%%%gl%?%gle reacti ons during synthetic procedures.

Exagedres iafnoh e Bepkied HeFah BRbND-QENEDS gioip! ude, but
are not limted to, nethoxynethyl, benzyloxynethyl 2-

mehR Eye mEsapie tasyised bereinpenas AySEigrguD) et hoxy met hyI

SOgE e SRR o b SHTORH v n

are 1nﬂeﬂ&tltﬂ@ﬂtl§h spleetey lfiim w’drog@t hikle Ih&loSl(llyB@H:b&jlcarlﬁtﬁ@l egtldelkyl,
benzyl i depe acet al clic ortho esters,
hydromlhsdxwe@ﬁw ﬁlé’ené% ojthe paspiyBASeEar maisty thyqughan alkyl group,

as defﬁ% RRALES - Rﬁ g/ﬁ@&&'ﬁﬁﬁés &qygﬁﬁgﬁgl%ﬁn%%&%%?tﬁﬂgaﬁgn&nhﬁted to,

r oxy reaction o

2- (medQ’d‘ﬁtrmmn}Ethyh,@ @mmyiangn@)ﬂmyi/mﬁ-(lanmdjathgl, 2qathlglnagthylamino)ethyl,
d et hyl ami ne, and a reagent selected from an al kyl
an ﬂ%’?é’lkf3 alkyl triflate, trialkylsilyl halide,

t fT'hé"téﬁﬁ' %kakBjcabeh?ltveas @&ar h@t‘eﬁi Ihyélﬁ,lahymlz%@%é %sgdélleSﬁned

an al kyl chl or of or mat e or a -11 WO '
hereinpacusad ®8ho 8¢ BMokCEHal mbt@tsotrlwa@h@sqaéaonyl‘ goupxadpfieed herein.
net

ith. h I | odi
Repre%m?ntt%%vr? )?IX%%P )?? Pl; ﬁ%ﬁ% té r‘g(&rg{l- u?ﬁ,l béllj[ aredn not limited to, aminocarbonyl,
(methbRAEYd )edrberi okqlmahyldmﬁmi)&atb@@n t(@th@trﬁethﬁam@i)@@bd@g

group al so may be appended onto a hydroxy groug
cthylapdpegarbsity bfisoprapytasmpetaepnyh 2t fleaspethy laginasarbeyyl §>bydroxy-2-

al kyl acetal. 5 The term
meth%rﬁ#ﬂaf%ﬁo@a%%ﬂh e@ﬂﬁe?lg I'n means a -C(=NH)- group. The
t E"therﬂiE'l(NR[&RQ)suﬁmyﬂl S'ed ubel Ieirein means a aNR SR groappas deffi@ed

term" (NRARB ) al k as used herein means an - NRARB
hereing ARREIICHIEPE bireRmalse IR RoGhG r%@aeﬁkﬁem 5oL Pee¢iEtyd herein.

Repregétﬂmxjg@ﬁﬂgﬁg of gﬁ%%ggr\a?dn?iillﬂh e, @hkﬁé}ﬁ&aﬁrﬁﬂ&y {8 armnogulfonyl

cycl oal orny appende
(methplamemd) suiﬁjngb lﬂdilarethymmmp)smfom;d ghd aﬁhﬂhteydylzgnmu}splfmlas

: Eﬁned hﬁgfﬁlﬂ)ﬁgﬁ%ﬁéﬁsﬁg %ea llge\é/glﬁgl)e(ea lﬁli??lél&lot goup attached to the

paren@rnéﬁ%l fawiaen ﬁ%ﬁﬁ&)ﬁbye&i’eﬂ ohifRedn R, 4 aé[bﬁj? ) vetthoth ,R14 is hydrogen,
hyl met hyl ami n t he

- (ani no) eﬂéﬁ g%
alkyl, |or Rxécloarhjel kb O BIIQARIB) whichamgppend aru@ed)) E@rue; whwemr&m is

def i ned her
nyarofl, ot e R B bSh AR e RARGISGHELR) e, bur
are notl ifritae go h‘ﬁﬁ%'th’ylmeth%dg@mhﬁﬁﬁﬁﬂ& ative exanpl es of
(NRARB)carbon | - include, but are not limted t
arkhp B SRR @By ny | aarvserblainmagaps 2 N(R)(R1a0) @houp, wherein

Ri4a ahd| RTE LAY éa@ﬂhﬂ&%})&ﬁféﬁ&y }ﬂrdroéa{, IQMJyE%tr W&l@a{&ﬂ%&a%&%yd SO, group,

appended to the parent moiety through the sulfonyl group. Representative examples of -
SO,N(R14a)(Ri4b) include, but are not limited to (dimethylamino)sulfonyl and N-cyclohexyl-
N-methylsulfonyl.

The term "nitro" as used herein means a -NO, group.
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et hyl am nocar bonyl , i sopropyl am nocar bonyl
2-fl uoroet hyl am nocar bonyl, 2-hydroxy- 2-

woreaobpsywdpyl am nocar bonyl, and the |ike. The BPEF/I$2008/087413
"(NRARB) sul fonyl -" as used herein neans a -NRARB

group, defined 20 herein ended to e arent
n@gégeﬁwgﬁml?ﬂﬁeﬁﬁ’{/ot?%%@%upa a§ 4p dg‘ﬁ-‘ﬁmé‘?e&% Oéf‘s 98P} g ded to
proted? ﬁrnﬁkd}en ARER LSRN LA HEL IR XSRS R ng (s%&@ fﬂ’t‘ék&ﬁﬂé’é “Nitrogen

i ncl but are not limted to, am nosul
protec(cmgtgmupa npmpylsqﬁafrbmmtes @mudv@IWbml dgl)lmmvfasg rayd 1ramd derivatives.

{
profort S\ U Fs PR R L s Rab bk donm amycsepony! (Coo,
fomygrph@ﬂylanf &h @ﬁvatl&yltteﬁ buRA a&bom i(BbY), tedr-BMIyI6ELtYIStrifluoroacetyl,

further aP ended with an group, wherein Rld4a is
and triphgpdgethy! (toty Dy Wllogelbprq’égﬁémé ZFQUPS arcaicRdd@PIQPTHDRYS

4
secon% %gm]éc?] gr%ﬁ?{lé}fjt%q%tﬁ&ctilg% Olﬁf)?(lg{do&f%ecoﬁ%g{ésﬁbg %Ilﬁ\i];lé %réu?p with base,

such aﬁ)(ﬁe’fbjllaﬁm&f and\{ RbdantSER( A tﬂib))n ama:lk;nldedldb,wm alléy‘l mﬁlmt: a dialkyl
[imted to, N-nethyl nmethanesu] f onam de.

anhydrldgcfgmm eq-\rfmp)sent%bxl aglk ﬁb@t@yﬁrl%@%}gl-g O)zO an alkoxy
o AN SO B e SN L1 1 Sy, o

alkyldhh)rafoﬁﬁﬂegm*cnnmlkylﬁmfoapmehdl@ dn gy Iduitkonpliakd, orrhatle{CSON(alkyl)z, for

o e ST OB R RERLh e GBI
formyqﬂjﬁd?ﬁite;‘]?ﬂe% sﬁ@é%ﬂl&%@ pﬁfﬁR‘) Nhiasffiieod?&)ﬁ-%hfyl 0-C= O)zO

fonyl. The term’ nltro as used herei
trlﬂuqmaa:n@c anhyricide,gnd gppheny nzethdrf00¢y. 085945
S2008/ 087413, The ter itrogen protecting
g agxﬁsgﬂmﬁgpgeﬁnﬁggﬁg1pﬂose groups intended to

prrﬂt:win "Sulfidrtyl OgeaRc@ horiragadmt-Siddegioupbl e reactions
during synthetic procedures. Nitrogen protecting
gAowsed kspipr the deranTaptaganiss cnegmmprsscs aud ideszipes compounds that
prevelgt%éego%r a‘éﬁv°‘at ﬁ% altl"illﬂ%c %IJ aggﬁls‘y eﬁ&‘tl Eghbgs%gtsﬁme, and also
enzoyl ,

gen pro i'ng gro re ace

enconiaRy lcompeunity |kﬁm)(zﬁ ak bmwdse a&dnists”. Ein‘ﬁfﬁiﬁenagomsts are compounds that
henyl sul f onyl ,  pival oyl, tert-butoxycar on¥ﬁ (Boc)

not onﬁ p{evslgtrwe@&q&aﬁqwatlpplbwagﬁgdg%eé)ﬁn agonlétﬂ guch as stamine, but also
inhibif &ML ?E ¥t a&tltvft tyl). Ntrogen-protecting groups

are appen onto p imary or secondary amino groups
bysneathérpg, thécrooirpdinhbiclf’ mafersaontcampeundef theinvengeromprhich
with such s trie | am ne, .and a reagent .
st eas{ghe ot B3 et At G RO B S RACENIOR AR hegadioactive
atom 6‘[‘ 1§$t5ﬁé spo@[hlﬂ}é&[s'l}d@mlti m@% @%@'o@ cAS 6P LEAR, 86k RUMPIY alpha
anhydri de “(al kyT - 0, an alkoxy 10 anhydri de,
partw@s Qr b¢t9 pardigley.doti méltrOﬁ@rEémm ef sush rasipasenatethspyclude, but are

acyl 1sRalsi.de iyl chl or of or mat e,
not 111{61?6%/1 %[Ehglgml)’f 0%y| %HIISB Si: % 1aryal ?1 ‘onyl hal i de, or

hal o- CON(aIkyI)Z for exanple acetyl chl ori de,
benzoylchloride, benzyl br om de,
om | chloride, fornylfluoride,

st s [ :
PESTHBHL  5 B ANIL0 g syer o
ﬂm]ﬁbﬂﬁphenylnethylchlorlde
In compounds of formula (I), n is an integer from 0 to 2 and p is an integer from 0 to
1. Preferably, nis 1 or 2. Preferably, p is 0. Most preferably, nis 1 and p is 0.

Z is an atom selected from sulfur and oxygen.
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15 The term "oxo" as used herein nmeans (=0O). The term

"sul fonyl" as used herein neans a -S(0)2- group. As
wWi@dosreei n, the term "antagoni st” enconpasseRCHEN#2008/087413

describes conmpounds that prevent receptor activation

.an H3 receptor a ni st al.o e, ch a
ahd® sBer GG SR Srpenag: whdsr §<m"<.5 L URLANT IR
-N(Rls?gsmi SIFOINIRRY S, SR(RPHTLSS- Sarﬁr-@q(Rgﬁp et‘éﬁ%l 2Bompt
revent recep tor activatio receptor
a@@mo§ R adBhims cmmlmnhqﬁ éorninlia (Ihlsstydmgﬁhr doiyt; acyloxy, alkenyl,

alko}. A P bl RF TR R U EY qafdlnfL, iR TRy Dty alky,

arkyrdarboepr b suFor] gRynydtanhi@dSdarttdR, &fand NS cRAIYE ﬂu@r@lkoxy,
radi oactive atom or radi oactive iIsoto pe, wherein the

haloalkaw,élab@ll% haloeei fwﬂrqxgohﬁbexxsﬁ@ﬁ{raﬁem}sr yitrapgliod thigy ¥R aRs,
R M T Sl A N

-L- Résuehkrlﬁgrmambr \Zele a)ﬂwffgrdulpﬁbpldﬁantddbﬁy Ry @ Kok htzdimrgére @yano,
to, (tritiu 14C, 11C, 150 18F 5 35S5 1231, and
halogem el_isyl C@@lﬁﬁ%rrh @éw@rﬂlﬁyr] ealkore atiosrelednfierraakorny. aflgydhio,

-sozNgR YERR} mpparg%zhﬂs%zmmf%% 2R (] dncs8,, g %Eérfﬁﬁ eﬂd%rﬁf;‘r

Inveht T on. In conpou
hydrogd:I) alkryl iog cpeloalkyle ged mbragprefdrably Qreabrydrqgem sr dRkyl, paréigelarly

O0.to 1. Preferably, Pr ef er ab
methslg When iy R infrdoRao! g -Reqlar pthr Bregerresl graun s hydegen
PE SR SEARTUOR] LRI DAYARNL,, Rand K} KIG3IRER Hino.

halog¢ypatkyl,cgcloalklyk yluerpelkyl, @flkey alko@a,lkyl,mg Kurdogdoxy. More

) 2O N(R14a)-, -N(Rlda) (O -. and
Wﬁﬁﬂ”ﬂ%ﬁ%s? §9% is preferably a bond. One of RL and R2 in

a I oieiedt Rehbolinhek, Ry ig - IR); ot SLYRAL-OGER;, a@d)ﬂl is BEIbEMY cyano,
al kenyl , al koxy, al kox aIkoxg al koxyal kyl ,
4

halogey. by @arleélﬂryl fugrorbkelsiapoxy, al Wc@iésywmriéhlyroaﬂwxr(y Morg

YR CArR al kyl sul fonyl, al kynyl, am do, carboxy,
pﬁﬁﬁ%ﬁ%’k’% gﬁ%alk fluoroalkoxy, haloalkoxy,

had od émqulﬂnaﬂltogers schy@dd dvoyn alyy, droxy éirkgthbereehatausy] ring, an
nitro, alkylt NRARB, (NRARB)garbon yl -

8- to Lnmrmpaied fescl g%roaryé RRg A rh)(e dF mestyirered hgtergeyligfyie when
L is a®bnd nO-foEmia.c R6s Ofsok@ il %#{RE*Q}SOZTH%Q n%m“a)’

group represented I's” hydr ogen )
-N(RhaCEYeror -N(B’qy)- Ilmylndtb@rldn;kiodlrﬁénn,diaalbquho ard kosybond. In

. | koxyal kyl | k | kyl.t . .
particffatag Rk rrAFicrar s Y heraias e PO el ahskoopgionally
subsuarﬂéh WA By Ao M&%@r&f@ﬁ%@ewm&&oa@v&rm&&yc@é kE’)lamI%s of

cycl oal kyl , and nore preferably are hydrogen or al Y
suitabjsalrat¢roaryafarRe ipgdudsy but app aet lRmt@IrtOF@rylslmld@zolr_l R@Xfmo yl,

1soth1azr? equGaLélgl ﬁgg{fazmp@ pyE‘J Ef o egagnﬂzgﬂgﬁ)@ ldénr?'él’ %rolyl,
tetrazol§1, MbidFsd@ethiensy,afdblyl, benzothienyl, benzofuranyl, indazolyl, benzimidazolyl,
benzothiazolyl, benzoxazolyl, benzoisothiazolyl, benzoisoxazolyl, quinolinyl, isoquinolinyl,
quinazolinyl, quinoxalinyl, phthalazinyl, pteridinyl, purinyl, naphthyridinyl, cinnolinyl,
thieno[2,3-d]imidazole, [1,2,3]thiadiazolyl, [1,2,3]Joxadiazolyl, [1,2,3]triazinyl,
[1,2,4]triazinyl, [1,3,5]triazinyl, [1,2,3]triazolyl, and [1,2,4]triazolyl and pyrrolopyrimidinyl.
Preferred heteroaryl rings are, for example, pyrimidinyl, pyridinyl, pyridazinyl, thiazolyl, and
pyrazolyl. Each of the heteroaryl rings is independently unsubstituted or substituted with

substituents as described herein, for example as in the Examples or the Definitions.
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hal ogen, al kyl, cycloal kyl, fluoroal kyl, al koxy,

al koxyal kyl, and fluoroal koxy. More 15 preferably, Rl
WO 2009086 | n anot her enbodi nent, R2 is -L-R6 PET/US2008/087413

- L2aR6al2b- R6b and R1 i s hydrogen, cyano, halogen

Examgt?g)olkhq}%)réc al § s S i zof%%éf@%bkoq%n? &nﬁlﬁex al k eﬁanyl
azetldﬁﬂﬁiE &Ml"@z@&my&@i r§ﬁrﬁﬁ£ﬁ§ll Hf@ﬁi@&ﬁth dﬁlydlfcﬁ)yrlmldlnyl

menber ed heteroary r|n?
morplmlmyb mmramtyé,rmlaﬂqdlnﬁ; mgr @ml ayrolinyl, d@yd@ﬂb@zoésd

dlhydPO%‘é’Iel%;%c I%t%o{’plhggﬁ)\m] %fﬁ%}yl | (ﬁth%(ngg i%fagégrofury la}ily%hrop’yranyl
tetrahyd%@lﬁl(lﬁl Fl@]dmxolﬂﬁgﬂ 42adO) -oRy 0 ﬁzepblﬁ-@ilcﬁ])}d 1sd1ﬁkioﬁlﬂﬂ01 ,B&ionyl,

romo and L is bond

(Z)- lléé?ﬁnzq{d[ ]aﬂdl%l)liné(ﬂﬂbﬁﬁyl ayr}dazmhﬂ%?a@avlypyn@n -2(1H)-onyl,

pyrlrn Lg% H@Y(?Agg p\kﬁtnﬁ[iﬁlr ?Q{)ﬁl igf d10§1¥1p Pgﬁ]&%}m %9@8’? rf:)%h%&fd]thlazol

2(3H)|¢t&iyd§,rp®'a1dyi 4(0H)h)ﬁ§lk3 Iirﬁfdytzdlﬁhn Emnyplléslrmﬂaﬁﬂ»%m) @’QJI piperidin-2-
het er oar yl|

onyl, #&ﬁwdmmmr@lé;b%}ﬁ) Oingb{h%ﬂt;l}}adlam@aﬂnlla% é]tkﬂadlazolonyl
I |
[1,3 43[}8%6%&%{11;%1},@%1;? long%éh yﬂ%ﬁ r%%]ﬁ(a?ﬂé o }J%P ﬁ]?xadlazmonyl,

oxazotiliinaZz-ohyl| quihdviodiny-H; onyhaim:d V- bebmﬁdbmidaeoﬂyl(;SH) -onyl. Preferred
zof.uran

heterqSgh St Byt St abeh Srro bty butiprabiginy: morpholinyl

quinaRAMEA-SBN ARPbYdz0iGMLNGAYINFach | bﬁﬂ%@ WeRRIN B rings is independently
qui nazol’i nyl, qui noxal i'nyl, phthal azinyl, pteridinyl,

unsubpfigufedyolr sulrs@ph@d]yrth dulwyutuentﬂ aydosdrippd heigzm, for example as in the

|n1dazole [1, 2, 3]thiadiazolyl,
ExmﬂF% Er%%i)igl n81y| [1,2,3]triazinyl,
[ Lga&nﬂ]nzg hr@zehﬂyindelﬁelldantg] SetdcaifRoth a bbid,203] dIky1azQL@(=0)-, -S-,
and 4]triazol pyrrol opyrimdin

S0 NiRoh br U ISk OIN g BRI OE40 - i 1), wherein R, Ris,
I
and R ¥ rréa ggo éSPMﬂ)eéiafgﬁ fdr&lu%@ 1512%{56 ?grg@f} Jr)l? trl%g gﬂx%ﬁf%ﬁ/ Pre?e?goly Ly,1sa
bomjLhﬁememﬂ@m&Mmdwmbdb$bnduted or substltuted W th
substituents as descrlb rein, for, exa as in

t Ke 48¢fp plescagh indgRengen| shhﬁfcﬁegﬁgl cyafg, @i@b%ﬁgalkﬂ
fluoroBfkIA, Q%QQ%Q A1, fﬁ?&%ﬂﬂk&@ 8i<¥1ft1%e"s@ﬁiiw§r1klt4a g(lt% S5t

suitabl e’for i'ncl ude, e not
- (Rlahifé(pﬂﬁy%), whareat R, rapt ,Rlaozlrff asjddsyﬂlbedefznﬁmmylla (I) in the Summary of

di h pyridazin di hydropyri di n

ﬂw]n&?ﬁ% gﬁ dﬂ? ﬁ%?th %HW&B%ﬁQVd é?bera2|nyl
PIPEHd &hﬁﬁdlmelﬁ’f}’ RS @hd ﬂ%é‘ﬁé'eaclpﬁﬁﬁé hidBtlys alkyl, ﬂuoroalkyl
dlhﬁﬁrothlazolyl dropyri di nyl, t hi ‘onor phol i n

hydrogyad nglkoxwltythmmycloali@t rla dpmfogdlment &4wd&mﬁrm§vﬁrrably alkyl
or hy(g’g tll%ﬁza\égr O(FI% eh%ﬂl}i | a%pl afd Ey&rggiyethylo@fonps

selectédjor Riahe Rz @b&i 1ho‘lt bé]ﬂ@e @mpl n- 5( 4H) onyl

pyri dazi n- 3(2H) - onyl ridin-

Wﬁemaawﬁyze(nmwr@m eragfw R Rs zrezteliqq ts%th?imﬁwhe nitrogen
atom ﬁy&lﬁlglll %Qdﬂqi Ef)té:yﬂwi I‘Ble?p Cg{é d OHA’H@%& Tﬁé ﬁgﬁ afR¥dic ring form can be
any nmﬂgemdamﬁingﬂoﬁl-ﬂ)remmtyd mng)l Eﬂ‘rmﬂesmﬂ}onmymatlc rings suitable for the

et rahydr opyri m di n-2 , 2, 4]th|a i azol ony

ernbo%qpe@t whens] %50359 Fa ey @)gle%eg’[odf aar&p[gdgp H ?“hut are not [imited
to, no{l %rc%naﬁiccﬁ‘t%g 'h@%ﬁ% MW formlihs:2, 5] oxadi azol onyl ,

4] oxadi azi nonyl ,
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oxazol i di n-2-onyl, qui nazoline-4-onyl and
1H benzo[ d]i m dazol -2(3H)-onyl. Preferred
whezGengroyl i c rings are pyridazi n-3(2H)-onyl, PCT/US2008/087413

pyrrolidin-2-onyl, pyrrolidinyl, nDrphoIinyI,

qui nazol i ne- 4- onyI and OvaO|IdIn 2- Qny Each of the
heterocyclic rings is independentRy §ﬁ tituted or
substituted with substituents as de r|b d herein, for
exanpl e 3§ i IRt he 15 Exanples or th nitions. L2a

and L2b ardxeach i ndependent |y sel pm a ond,
-0-, al ky)en -¢C(=0 -, -5-, -SO2N(Rl4a);,,

- MCRVR)ISO2 - N=E(O) N(R14a)-, -N(R1L -, and

- N( R15) - \?foel Rl4a, Rl14b. an e as
descri bed formula (1) in th&u t he

I nventionRopréferably, Lea is a bond Usois

preferred to be a bond. 20 R3a and R3b are each
i ndependently hydrogen, cyan, hal ogen, (3! kyl , .
cycloal kyl ' f1uoroal ky?, ~al koxy, al koxyal kyl, °
fluoroalkoxy al kyl t hi o, -S02N(R14a) (R14b), or
Rl14a) SO2( R14b), wherein Rl4a, and Rl4b are as
dadercimbRd RsoRo.faof Rub af cpel) ogayriehes & iy ipdependenly selected from
oS00 By QPRNEER, AbRoh: BREY L S0 0

"R5 are each
i quﬁ Ren®eNtahy Ra) 4y leach ihdeycaaddeiy saleZéd Hiyoeht Bydragday hydroxyalkyl,
al koxyal kyl, or cycloalkyl. In this enbodi nent, R4 and
dkleBdﬂﬂ@Dﬁwﬁﬁerably al kyl or hydroxyalkyl, and nore

par | af hyl .
aRoangt Hotn BEGEce By HlepeRIARY o B0F FpKAEKER Y
consiséing ef hadroyel, Wydiarg, lt}ldt@(yplk@f atlath| a&koxﬁiélalhyﬂdmlﬁﬁa, dluero, and
. Haken together with the nitrogen atomto which each
dialkylamigp; 3fdhed form a non-aromatic ring. The non-aromatic
rg@dergn can be 30 any nitrogen-containing
non-aromatic ring. Exanples of non-aromatic rings
s Braferiddefof Br, RO &oemiddth renydragesr EraferiRd fan®&1 RR1aRes, and Ri41s
hvd taken together to forma ring include, but are not
ylng?h1ted to, non-aromatic rings having the fornul as:
@Ql\w 02 Q&%L@@ @194 M?&w Qlamjvahenﬁélgen% & t&fort¥Ba non-
R7 1 ~~' Wf( )1m N R14 R10 R13 RO R10
arorna(tlg)rln(gr T(h[g prqﬁﬁt@@cbgrﬁu angkB s whgel tqi@@ togetheg pth the nitrogen

B P M N —
azepaﬁé kyl ;

Another embodiment of the invention is compounds of the formula (II):

R3a
R4\ S R1
NN
R5 N R2
Rap

(1)
wherein Ry, R;, R3a, R3p, R4, and Rs are as described for compounds of formula (I). In one
embodiment, R; is —-L-Rs, R; is hydrogen, Rs, and Rs;, are both hydrogen, and R4 and Rs
taken together form a non-aromatic ring. In another embodiment, R, is hydrogen, R, is

-L-Rs, R3, and Ry, are both hydrogen, and R4 and Rs taken together form a non-aromatic ring.
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5 R11, R12, R13, and R14 are each independently
sel ected from hydrogen, hydroxyal kyl, al kyl, and
w0 bawoogralkyl ; RX and Ry at each occurrence ar ePCT/US2008/087413

i ndependently selected fromthe group consisting of

hydr ogen, hydroxy, hydroxyal kyl, al kyl, al koxy,

al kyl am no, fluoro, and dial kyl am no; and 10 Q sOorS.

Prebelet @&bf)&lﬁlew of tﬁ@ 1nv819t’101ﬁ1§ @oﬁ%@uﬂ(ﬁ, oY BERMA (111):

Preferred for 2, R13, and R14 is hydrogen.

G oups of forrrula (a) are preferrBdafor R4 and R5 when

taken together to forma non- qaropmat iR, ring. The

preferred groups for R4 anqslj—R\S t aken toget her

W th the nitrogenRI5_{f0 ! ¢gh is attached to

forma group of fornufa (a) are prrol2| di ne,

pi peridine and azepgpe. Another efbodi ment of the

i nvention is conmpounds of tHp formula (I1): R3a R4 S

R / N-</><\ NXR2 R5 R3b (Il) wherein Rl, R2,
wherdBR,, FB3R;,, Rﬂ» RANEAJ RS add & RScrilRIqHt dudds 610%[3@1'1@%12 9 one

formula (I In one 20 enbodinent, is -L-R6

embogigngnb Fars —TREBa Rnit hrdogan.dR 8k Rinae b@téﬁlydman,mmda\%@nﬁa@s

t
aken S8 RRE! G bR, Bl BRI Lol g, 1T, IGLISL iy i
-L-RsAR & ahd Ry, dry dothgsiarogendanddR semd I}Eg&alt@hegeth@g“etdn emoh-ardmatic ring.
- [ 16 WD 2009/ 085945
goérﬁp%rsg glg%s'b%é{?'ag tho\HIYEREAN 18 SBaPRSS O 1o foraula kldht i on

is conpounds of the formula (I11): R3a R, R4---N"'
CN-<,,SNR2 R R3b R3a

S
o

Rs

Ry

Ry
Rap

(IV)

wherein Ry, R;, R3a, R3p, R4, and Rs are as described for compounds of formula (I). In one
embodiment, R, is —L-Rg, R; is hydrogen, R3, and R3;, are both hydrogen, and R4 and Rs
taken together form a non-aromatic ring. In another embodiment, R; is hydrogen, R, is
-L-Rs, R3, and Ry, are both hydrogen, and R4 and Rs taken together form a non-aromatic ring.

Another embodiment of the invention is compounds of the formula (V):

Raa .

O

R 4\?]\5 I Ro
Rs (V)

wherein Ry, R;, R3a, R3p, R4, and Rs are as described for compounds of formula (I). In one
embodiment, R; is —-L-Rs, R; is hydrogen, Rs, and Rs;, are both hydrogen, and R4 and Rs
taken together form a non-aromatic ring. In another embodiment, R, is hydrogen, R, is

-L-Rs, R3, and Ry, are both hydrogen, and R4 and Rs taken together form a non-aromatic ring.
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5 (I'l'l) wherein Rl, R2, R3a, R3b, R4, and RS are as

descri bed for conpounds of formula (1). In one 5
weppodsirent, R is -L-R6, R2 is hydrogen, R3a BCIUSBNS/087413

are both hydrogen, and R4 and R5 taken together form

a non-aromatic ring..ln another enbodiment, R ]
haplsE ﬁl?lggén}egt O TH e iRiLIS ARRIPREIS & g?au%ﬁﬂlﬁlﬂ)ggf)égen,
and R4 and R5 taken together form.a non-aromatic ring.
Anot her enbodi nent of the inventi &ais conpounds of
the formula (1V): R3a <~S$ BAR+-N NR 2 R R3b
5 (1V) 10 wherein R1, R4, and R5 are as
descri bed for conpounds f orM In one
enmbodiment, R is Re~RE R2 is hygrogen, R3a and R3b
are both hydrogen, and| R4 and R5 tRken toget her form
a non-aromatic ring. Hh5anqﬁpﬁr embodi ment, R is
hydrogen, R2 is -L-R6, R3a A d R3b are both hydrogen,
and R4 and R5 taken together forma non-aromatic ring.

wherd PRL G Rin R By g &R o Rl 1m one

emboditneh &, 6§ NLRL, R R hyReen B8P andR s, 20HoRhyafdpedSnd R, and Rs
descri bed for conmpounds of fornula é]). I n one

taken ¢qpstgr fasmxa ngg-atogatig ripg. IRenatler gydodigeant, RR3ahydrageB K2 is
h d her f L
LR R RO YRR A A R385 D500 WG ine

er enbo
hyaiooge emb&fimeat of-the ReentiRBais @ochp&ahls af ehbfotrhulaydiggen,
and R4 and R5 taken together forma non-aromatic ring.
-17 WO 2009/ 085945 PCT/ US2008/ 087413 Anot her

enbodi nent of the Ravention is.co oqﬁgs of the

formula (V): R3a Skﬁ%<iiN_<§
], N Ra
Rap

(VI1)

wherein Ry, R;, R3a, R3p, R4, and Rs are as described for compounds of formula (I). In one
embodiment, R, is —L-Rg, R; is hydrogen, R3, and R3;, are both hydrogen, and R4 and Rs
taken together form a non-aromatic ring. In another embodiment, R; is hydrogen, R, is
-L-Rs, R3, and Ry, are both hydrogen, and R4 and Rs taken together form a non-aromatic ring.

Suitable groups for each position in compounds of formula (I), for example, R;, Ry,
Ria, R3b, Ry, and Rs, and the integers represented by m, n, and p in all embodiments, each can
be determined independently of substitutions in other positions of the compound. It is
contemplated that a preferred group represented by one variable, for example R; is —LRg
wherein L is a defined for R; and R is heterocycle, can be incorporated into compounds of
formula (I) with a preferred group for another variable, for example wherein R4 and Rs is a
group of formula (a) as previously described from R4 and Rs.

One embodiment contemplated as part of the invention includes, but is not limited to,
compounds of formula (I) wherein n is 1; p is 0; -NR4Rs is piperidine; L is a bond; and Re is a

heterocycle.
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R4--- NCR2Z NR3b R5 (VI) wherein R1, R2, R3a, R3b,
R4, and R5 are as described for conpounds of fornula

W@ 2009/083940ne  enbodiment, R is -L-R6, R2 i s hBcir/ogens/087413
R3a and R3b are both hydrogen, and R4 and R5 5 taken
gﬁg ther forma non- aronatlc rin In an
e

fmenigpont %mﬂlﬁﬁd&é Gt g ent i BENRS s ot o

comp&irfels QPfd}nﬁYad(qPQEé}emq{‘fg @@dNﬁRE ?s"@@rothﬁﬁl%t D% a b&dMaAd Ry is
non-aromati c ring. er embodi ment of

a heterapyelat i on i s conpounds of the fornmula (VII) R4 R3a S

e Kivopisteny e iRtedaiput of B Ehho inelise Rt Bmited co

5 cornp&dn)ds of Forff (ILRh&8RadisPeplis 0;RNR,R ;s islazB8ancRL id $bond; and Re is a
hydrogen, R3a and R3b are bot h hydrogen, and R4 and R5

heteracyeden t oget her form a non-aromatic ring. In another

e .

8P FitbodisaLar UL BRS tundings Sy soipSHng oty fHfherein
le-ﬂan;an@aabn@zmdmglsé%uudwnbefgﬁﬁmpaxyor each position

i n conmpounds of fornmula (I), for exanple, Rl, R2,

R3a, R3b, R4, and R5, and the integers represented by

m n, and p in all enbodinents, each can 15 be

det erm ned i ndependently of bstitutions in other

positions of the conpound./ |s contenpl ated that a

preferred group repres@ﬁN d byXone variable, for

exanple R is -LR6 wherein is a defined for R and

R6 is heterocycle, can be iRcorporated into conpounds

of formula (1) with a preferred group for another

vari able, for exanple wherein R4 and R5 is a group of

10 formula (a) as previously described fromR4 and R5. 20

One enbodi nent contenplategafs part of the invention

i ncludes, but is not limt conpounds of fornula
wherdd X 19hE6 @b frbmi oxygén, [NR2§ d GR\J%%% 1sSanﬁhﬂé§éﬂ fbrAg;to U; RS is

a bond; and R6 is a heterocycle. -18 WD 2009/ 085945
selectafrpudpdomro and kaver e e&me@%’ Rerfre eestidgpeadandy aslepiad from

hydrogén thggroég qj?&){yor nue]li]% kgf? ?ﬁw%% hélgalﬂ?ls Jid Qﬂ Bﬁgr %a%ables are as

15 deﬁnedMRARﬁnp@nﬂybfmlrﬂndlar(e) L is a bond; and R6 |s a

het er ocyc| e,
Another grnbodirnent of the invention is compounds of the formula (VIII),

Ris
? R3a
[(R1ga)(R18p)Clh Rieo
o R
R4RsN

R
[(R19a)(R196)Clp

Ri7a  Riam Rap

(VI

or a pharmaceutically acceptable salt, ester, amide, or radiolabelled form thereof, wherein Ry,
R, Ria, Rab, R4, Rs, Riga, Rigb, Ri7a, R176, Riga, Rigp, Ri0a, and Ryop, are as described for

20  formula (I) in the Summary of the Invention.
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One enbodi nent contenpl ated as part of the invention
includes, but is not limted to, 5 conpounds of

WO 2000085845 1) wherein n is 2; p is 0; -NRARS i SPERERANE)87413
L is a bond; and R6 is a heterocycle. Another

i men f preferred conpounds d f
fieRcipy Bl € R B ERPoRs T RIBEN ARG Ro
|s a structure of fornula (c): Aor,Y X O 10 (c)
wherein X is sel ected fron1ox NR?20, and CRZ1R22;
g is an integer fron11 éz sel ected from
hydrogen and | oweg,-al | A are each
i ndependent |y selecte fron1 ydr ogen? hydr oxy,
al koxy, | ower aIkyI nd | ower halBal kyl ; and al | ot her
vari abl es are as ef|n|Q for conpounds of formula
(I'). Another enbodlnent of t%e i nvention is conpounds
where@f RI hEz, RSJJ KHJ, Ry, (aMl |Rls)are as%@@‘lﬂ%aéfor ddnipoBad{ SHBBhEkAT). In one

< -- RARGN NN R2 émga)(mgb YClp Rl 7a
emboqiamt FBebs (NRARH)WYB?HYA Fhar ekegan Ralang Rac e Fohdrogen, and R,

and R (h;%ré 1o {:t(l%f fo@rg Lar8j5ﬁ§{)@9bgl fﬂ@ok%? gfél%?ﬁ%egg ,rlﬁ %l’}}é(?r,ogen, R,
is (NRRRgbcartib§d, RRBBH RiRA@dotamdiréddbaat R, asl Rietaken togethéoform a

20 forpula (1) in the Summary of the Invention. -19 WO
non-aEidIc 8945 PCT/ US2008/ 087413 Anot her enbodi ment  of

t A&oltRY ERbbAMehBoARERRYAES 18 kotBSurl R ol Botrhdih (xR32

RSa

R
4\ O R1
/NCN_Q
R N Ry
Rap

(X)

wherein Ry, R;, R3a, R3p, R4, and Rs are as described for compounds of formula (I). In one
embodiment, R; is (NRaRgp)carbonyl- or alkoxycarbonyl, R, is hydrogen, R3, and Ry, are
both hydrogen, and R4 and Rs taken together form a non-aromatic ring. In another
embodiment, R, is hydrogen, R; is (NRsRg)carbonyl- or alkoxycarbonyl, R3, and R3;, are

both hydrogen, and R4 and R;s taken together form a non-aromatic ring.

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

6-(1-methyl-1H-pyrazol-4-yl)-2-(3-(piperidin-1-yl)azetidin-1-yl)benzo[d]thiazole;

6-(1-methyl-1H-pyrazol-4-yl)-2-(3-(pyrrolidin-1-yl)azetidin-1-yl)benzo[d]thiazole;

2-(3-(azepan-1-yl)azetidin-1-yl)-6-(1-methyl-1H-pyrazol-4-yl)benzo[d]thiazole;

(R)-6-(1-methyl-1H-pyrazol-4-yl)-2-(3-(2-methylpyrrolidin-1-yl)azetidin-1-
yl)benzo[d]thiazole;

6-(1-methyl-1H-pyrazol-4-yl)-2-(3-(2-methylpiperidin-1-yl)azetidin-1-
yl)benzo[d]thiazole;
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O/ R RA~-NCN<,, NR2 RR3b R5 (IX) wherein R1,
R2, R3a, R3b, R4, and R5 are as described for

weowpossys of forrmula (1). In one enbodi nent, PEI/US208/087413
(NRARB) car bonyl -, R2 is hydrogen, R3a and Rib are both

h R4 5 and t aken toget her f.orma o
%Petgﬁ%dﬁﬂq%@ﬁr%-%ﬂ etk i{zrpevﬁazgﬂéaﬁfbﬁ%ﬁdﬁwz 2 yDazetidin-3-

amindlydrogen, R2 is (NRARB)carbonyl-, R3a and Rib are both
ydrogen, and R4 and R5 taken toget her forma

n ety hd6-4( &-nrcithnd- 1 FAnpiehad r4-ehrodod lidthiazolt 2y bezdtidine bt i on

IS unds of the formula (X): R4 R3a O/ R
yDamigBRR "Rs 2 Rab (X 10 wherein RL. R, Ra. Rab,

Rés)-@nd-(8F 1 ah@hdAs] oStz 10eg1)b&izo RARB RIS/ aketidaf-Bull lidin-
GS)( r( (Bfl(e en}‘godl ant g)l sZ(OEI;CIQRARB)ca?,b)gne;I g}y)@yrml "

2yl)ﬂéﬂt %li(’}scar bonyl, R2 i s hydrogen, R3a and R3b are both

h)édorr&%rb 32 %eﬁﬁln@[] DR E! l)tbg ﬁ{la O?J m a
O P PR bt

non- ar ona ano

hym)r @gﬁcﬂno 82(34(3 rﬁd‘tl@‘kﬁﬁ‘)r@lahlbd n_;}l}a*zetwlnal-ﬁybenm{dbMaydle,
en, and R4 and R5 ta

t 6d%t(ﬁ?& 3 Fb?rﬂl%{h}ﬁlohﬁi d}lp)yfﬁ({h? n- - Yopenze dtipieerle§ gl)benzomtrlle
| t |
O ey AR 2 Fent Rl ol LAY | D0 il

( (B)-4-63(Hefiperetin- 1£yd)pyeodidink byl)BeI(zb[d]irhlﬁlzhyﬁ—y])benzonltrlle

BT b e PR pasg Aol
H(WGJgil%ﬂf’o ﬁ)?ﬁr%rdﬁrﬁs(}mézf(@@lgéﬁmh Y D)RERNEL - 1 - Y1) be

nzo [d]thiazod
yl)belzoféﬂﬂlé@z’@an | -yl )azetl din-1-vyl ) 6- (| -met hyl -i H pyrazo

| d];t
R R RER SRS - LSV i e et
yk))@.(p.me@hyn -1H- pyraydl)zbﬂmaqsL(ﬁ]ﬁehuﬁzpkygpy@ol(dm-lmet hyl -
razol - 4-yl) (2- met hyl pi peridin-
yl)benzyf%ﬁﬁlz@p ledi n- 1 - yI)benzo [d] t hi azol e;

(R)-6-(2,6-dimethylpyridin-3-yl)-2-(3-(piperidin-1-yl)pyrrolidin-1-
yl)benzo[d]thiazole;
(R)-6-(6-methoxypyridin-3-yl)-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazole;
(R)-2-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazol-6-yl)pyridazin-3(2H)-one;
(R)-3-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazol-6-yl)oxazolidin-2-one;
(8)-3-hydroxy-1-(2-((R)-3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[ d]thiazol-6-
yl)pyrrolidin-2-one;
4-(2-((35)-3-(2-methylpiperidin-1-yl)pyrrolidin-1-yl)benzo[ d|thiazol-6-
yl)benzonitrile;
(8)-4-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazol-6-yl)benzonitrile;
(8)-4-(2-(3-(azepan-1-yl)pyrrolidin-1-yl)benzo[d]thiazol-6-yl)benzonitrile;
4-(2-((3'S)-2-methyl-1,3'-bipyrrolidin-1'-yl)benzo[d]thiazol-6-yl)benzonitrile;
(8)-4-(2-(1,3'-bipyrrolidin-1'-yl)benzo[d]thiazol-6-yl)benzonitrile;
4-(2-((28,3'S)-2-(hydroxymethyl)-1,3'-bipyrrolidin-1'-yl)benzo[d]thiazol-6-
yl)benzonitrile;
(8)-4-(2-(3-(diethylamino)pyrrolidin-1-yl)benzo[d]thiazol-6-yl)benzonitrile;
(8)-4-(2-(3-(ethyl(methyl)amino)pyrrolidin-1-yl)benzo[d]thiazol-6-yl)benzonitrile;
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-20 WO 2009/ 085945 PCT/ US2008/ 087413
N-ethyl -N-nmethyl - | -(6-(l

WO pwviagdo4lH pyrazol - 4-yl ) benzo PCT/US2008/087413
[d] thiazol -2-yl)azetidin-3- amne; 2-(ethyl (1-(6-(!

OB B s i an s N i emreldBhiazel-g-s) -

yl)benz()ﬂltrlle .
| - met hyl - 1H pyr azol - 4-yl )benzo[dﬂthl azol -2-yl)aze
t (@r%(m yHipypyalidin-il ey ro-trzombhenzol@thoizoles - br onp- 2- (3

i@i jé&{, g%g)‘i@@%l-%? &gﬁlﬂlﬁ’g% g}tblgﬁi Oﬁ? ﬁ?pxrldag ]g@mzol;e;

k) 27E: z@@ll eridaR- 1Lyl)-btire@mebay hiazol
Y))LN gd 3 nlyll)%gth | - [iﬁ}s gl[]:) rrglog tlhazge yl ) benzo[

)h@ mm é (y?'f(Pﬂé@iZ(blﬁnltyl)Hll@ﬂdlID yl)benzo[d]thlazole

d] t hi | - |
ity b Pl ARl o1 201
gR))—ﬁ-YI (@lbrdgmcﬂ)enko[cl},t]hl}lkt?%}lbl)plperldln -3 yl)rnorphohne
thi azo enzoni tr)
[ ﬁ% Y(pr’(PﬁrlB’é‘rl “ADrf-prompbypsAl Fldhisalc:- |
%'))P?ﬁga%tﬂcﬂﬁtl% %r?nhn I1 r?11)56 blrgrnobero tlhlslé?Lle in. |

Y@)@Vmﬂj -23 *ﬁPYﬂOlld}’ﬂ Y heperidol-t 4yl aacdog]|thi&role;

(g})yf ]béflé}gpg?cilﬂl a¥]aT6 ‘Xroz-r% r ! ok%’]ﬁ“larl]zolle yl)-6-(pyrimdin

- ®Ldyil- éﬁoa%@ﬁﬂ[d]ﬂmé&ol ‘22ylfp3%e(r{21hrp-§fylﬁﬁdiphdlme
-yl) yrrolldln d] t hi azol €;

23(3( @zapadlrhet)mmp@mrldyln)résbrympb@mzpfﬂ](lmzp@r| din- |

(ét)rg% 2)245[19{1’3 Oh yr| :)1%1 @P}l[g Z‘?[gﬁ%ﬁé‘??laa n-1-yl)pyr

(K-
;
Ql(ll di-Biplpeyildind EKBZPBQ)MIB@@Z@J)[I Jthiazole;

2- (2 (3-¢( eridin pyrrolldln -yl )benzo
6% 6251 Emwwerabyﬁ)psrre q=1oylgb enzo[d]thlazole

(@5%9 5 F%ﬁﬁ'@%%ﬂd StbaprhB R
( ) y3(patidin-1- }(Iﬁ)y(‘rbﬁfbimé%l- &Db@ﬁb[djﬁh[&zol 6- yloxy)nicotinamide;
;/k/)? ?/r}rlqr}%llldﬁd IﬁZn@ (m}éar{d)?s? rﬁ)%[qur]o 1(?1Inalzyl benzo[d]thlazol 6-

yloxy ﬁ/‘f?zngf(-?@rngaﬁ%dgm hyl pi peridin-1-yl)pyrrolidin-1-yl)b

t hi azol -6-" yl)benzonitrile;
( 57)—5|r_b(dinc( -3-(Bipiperidiat nyDpyrtqlityr- i oilbeiav{dthiazold:benz o
[ @H g;@ig (rigertlid lie'ifp‘é}gr' biin- £y npdi2bfdfinteol 3 DH AR rny-one:
Yk)l&ﬁﬂngd pglmr@z@h w)fyhmﬁﬁzpﬂms@hdé[g]thlazole -6- carboxylate

rroli benzo[ d] t

2,-|(3-ﬁ;1y¢1)dg@11 z}d)ﬁymoﬂlpi@u 1 3bgenzo [d]thlazole 6- carboxyhc acid;
( E?%)n%ﬁ)%? fo@CpRGER b By ARy Bietanone:
1 (B)-Nahay e D 3-gliperidin-Y Iy e handihd]-y hbeze|lAtiazole-6-carboxamide;
((S)-3-hydroxypyrrolidin-1-y1)(2-((R)-3-(piperidin-1-yl)pyrrolidin-1-
yl)benzo[d]thiazol-6-yl)methanone;
(R)-N-(2-hydroxy-2-methylpropyl)-2-(3-(piperidin-1-yl)pyrrolidin-1-
yl)benzo[d]thiazole-6-carboxamide;
(R)-N-ethyl-N-methyl-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazole-6-

carboxamide;
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yl)benzonitrile; (S)-4-(2-(3
-(di ethylam no)pyrrolidin- | -yl)benzo
WO ajophsxazol - 6-yl ) benzonitrile; (S)-4-(2-(3  PCT/US2008/087413
(ethyl(nethyl)anino)pyrrolldln | -yl)benzo

p?:%-)/-l&@géo' l%é%lg nze%a -(y%)pél%rohcﬁn lvv?)bengogﬁdﬂglsago g 6-

carboxdrhid@pr opy! (met hyl ) am no) pyrrolidin- | -yl)benzo
d] t hi azol -6- yl)benzonitrile;

( 8)-H-etiy] 2-Clipmpridor- 1 -thnyirolidinyl-B)tsnertalibinzap-l etz ide;

- o (2. (1 3 _pi L di b de:
[eéﬁ)t &S gioi)g?éyéz)(/ 5@%@4‘}‘% P{Bg}'lr(él}%m &ryéYbez%o%g]zﬂ%azole 6-carboxamide;
]( ta%)zg (ga}el{oazeﬁtymmsJ(pmbr)icuhneylwrfmlhnyl h)Beiropmatenr0bd
i az
carboxaRide- br onp- 2- (3- (pyrrolidin-1-yl)piperi din-

(g?)) ggﬁﬁ%ﬂed{)ztg @é?elrl in- lly,l)p%*rs)h((i)m r%lgmeg r‘I[ZdJ)tPlgf?l glg%llcohnate

; (R 24B- (Iilpefrﬁi-ub-rlqﬁ)}iyﬁbhdm 1 yl)benzo[d]thlazol 6- yl)plcohmc a01d
[qé&hlazol 2- peri di ¥I nor phol i ne; %
é @5%1 64(2- -(éﬂ)lb?rﬁié?'llcﬂl}i)ymo 1dw—5 ygbéng[fﬂ’@&;gb yl)plcohnate

[ g%)t Itﬂbl?gpg 32 éﬁ@p&})erld[ln l);l%;)ygg}lfigl 1- y1)benlz)o[de])thé rZ81FT6D ge)glcotlgate,
] (- @-i@h@thox@ﬁyricﬁi-zbrblyb 2¢3-@ipdrpyn-i ollipgtimhdin-1-

- i.peridin- | -yl)benzo [d]thiazole; (S)-2-( 1,
YDbe ‘é&ﬁ&ﬁ%?ldln 1' -yl )-6-bronobenzo [d]thiazol e;

A= n(léthﬁ% F@@Rﬁ&m{ @Jﬂj@yﬁég&m ylbﬁdihké’[%i!]ﬂhﬂﬂzal & yl)m

orpholln (azepan-1 -yl )piperidin-
yDpicoljamige:br onobenzo [d]thlazole 15

RESTRGR AP s sl

y1)1soﬁldbﬁﬁunaael e,
6£ 6- nethoxy 2-(3-(piperidin-| yszp rrolidin-l-gl)ben
-yimesbr Aol 2 - thipgrslie 1 -yDpryrobdipsl-yithanae ddthpzol-6-

rolidin-1 -yl)benzo [d]thiazol-6-o0l;
yan?%é%%M,z (3 -(piperidin- | -yl)pyrrolidin- | -yl)benzo

[ d})x @{B@EpllﬁewlmﬂyglmymtldmathEnzoBi}thlazol -6- lyl)gyrldellzm |3 0}13'
2-(3
( ﬁé)(f)f @nf% @E?ﬂdl]é“l 3&)%%% g&%; ]Iafi )E@ZQEICHQEW ﬁl:l Blél‘qmldl%ll 2%0l;

( B‘}% %e% g? (fﬁ%c]zﬂcﬁ?ggﬁ I@%h?fnnl' gl')%fén)z?%ar]trh%{lzggl? :gld)lpkrldln -2-ol;
- YR pymetby i B3 -(piporidibéndpyrrolidin-1-yl)benzo[d]thiazol-6-

I L@%} hi.azol -5-yl ) pyridazin-3 (2H)-one; (R)-ethyl 2-(3
yDpic 8¢5 di n- 12yl ) pyrrol i di n-1-yl ) benzo

1
( ERRiaanyics 7 CRURRAtEN SihpgRotidin. Lylibenold]ihiazol ¢-ylihiazole-5-

CmbO@H@d@-carboxyllc aci d; (R) mor phol i no(2-(3

[g@t‘ﬁe g}’l 5632 (%@ idin- 1y lﬁyrroﬁdﬁlble{r‘ﬁbenzo[d]thlazol 6-

yDnicofani¥de®t hyl - 2- (3 (plperldln 1-yl)pyrrolidin-1-yl)benz
0 t hi azol e- 6- car boxam d
( (}@; @ﬁbﬂr%ﬁ%r@rmlmndm fh= Yi)p;/m)kuim(l( Rbepzeldiltheepldpn- 1- y

yloxyit)lwﬁlﬁl%lld di n-
(R)-N-methyl-6-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d|thiazol-6-

yloxy)picolinamide;
(R)-N-methyl-2-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d|thiazol-6-

yloxy)isonicotinamide;

D3-
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yl )benzo [d]thiazol -6-yl) et hanone; 30

(R) - N-(2- hydr oxy- 2- net hyl propyl ) -2-(3-(pi peridin-1-yl)
W@0p0839¢8 n-| - yl ) benzo[ d]t hi azol e- 6- car boxam B&EF/US2008/087413

(R) N- et hyl - N-net hyl -2- (3-(pi peridin-1-yl)pyrrolidin-1

2 enzgﬂ[éj L;C@/'&é%é ég%)i)gfggf( 1r1{l- q}?l')benzo[c}f\ﬁazol 6-

yloxyp‘:{)olﬂﬂaﬁhd@ nmet hyl - 2- (3-(piperidin-1-yl)pyrrolidin-I-yl)
enzo thl azol e- 6- carboxani de;

( Rp)-Neragt ylk?- -2 Bénipirivr-l gilpyriblidipt )y phlpangb fdfthinzolk6-

t hi azol e- 6- car boxam de;
yloxykté’f%(ﬂf Cc% 6‘% & (3 (p| peridin- | -yl)pyrrolidin- |

pae Aein-1-%!)pyrrolidin-1-
N- 2 fI uor oet hyI ) 2 % gpf(gigrel di n- _)py) pyrrolidin-

Yl)beIlZO [d] t hi azol e-6- car boxani de; (R)-isopropyl

Ggffg SRIRSEHA LIV YL B Y BN -

yl)ber(szd]ﬁna(zB}e(S (pi peridin-1- yI )pyrrolidin-1- yI ) benzo[ d]th
pi colinic acid;

éfa ?ré% Gvrmﬁp%ldml @g}}nyatpileinnl 'Il)gﬂ%z@@ﬂ%z{l&ml- Siosyypyridazin-3-ol;

: I
Saa e U s G T P
| 66ngthylgd CZ}((IRr)étmperlc(uR)l -8 p@&ohémhbx},)fhenmihmmi 63y1] 3H-
-2-(3-(piperidin-1-yl)pyrrolidin- | yl)benzo

_oyl)
Pyﬂmt‘ﬁ‘]l TH%zol e: (R)-N-net hyl - 6- (2- (3
@I[QR?R)Lﬁbﬂ)eﬁdML]) gbéﬁﬁ%ﬁcﬁiﬁ N=yhy-¥n BenE81-b 91 LibAahelinB=one;

yl ) pi col i nham

( Rymdetaytei- h%r((32-3flﬁpf(r3111(l-|d Payiglidinil-yl)yhepratbiaralityli-3yi-) b

. enzol d] thiazol-6- yl)isonicotinam de;
q“ma%ogb“"{\l thyl -6-(2-(3

|(2§8 cﬁﬁfelt&qﬂm =[2=(YR)-Pyipeaiindi -t-Byydlidien za)-bel Zothigovb-yi}-3 -
yl ) ni coti nam de;
quinagqiyn-4opa- ( 3- (pi peri di n- 1-yl ) pyrrolidi n-1-yl)benzo

(e e AR AR SrBlitin Frbendobinsoleutiss 1,
triﬂudr@ﬁé)ﬂhyﬁ?»l&llq)umﬂlzd)lm-mdmez oI _

( o )E&_I\églérge%l@l(l&l &S{p:lpde:gl:giﬁll k—%ll&)pglyrglrl(ﬁll-l lqylllgbenzo[dﬂogggozle 6-
carboﬁa?ﬂldy'”m hyl - 5- (2- ( 3- (p| peridin-1-yl)pyrrolidin-1-yl)b

enzo [d]thiazol -6- yl)picolinan de;

( H}}Meﬁlﬂtl#ﬂy(&@iﬁeﬁd(ﬁl@@pmnh(ﬂnd ﬁl)l}dn)up{yl]mkold-l6maibqidamnde
(RNt P et Sy el ot SRy B A 1-y1 ) b
eQZ((P 4i- gﬂpﬁﬂ'&kl@ﬁpl"ﬁ) N-ethylbenzo[d]oxazole-5-carboxamide.

Compound names are assigned by using AUTONOM naming software, which is
provided by MDL Information Systems GmbH (formerly known as Beilstein
Informationssysteme) of Frankfurt, Germany, and is part of the CHEMDRAW® ULTRA v.
6.0.2 software suite or Struct=Name naming algorithm as part of CHEMDRAW® ULTRA v.
9.0.7.

Compounds of the invention may exist as stereoisomers wherein, asymmetric or chiral

centers are present. These stereoisomers are “R” or “S” depending on the configuration of
substituents around the chiral carbon atom. The terms “R” and “S” used herein are
configurations as defined in IUPAC 1974 Recommendations for Section E, Fundamental

Stereochemistry, in Pure Appl. Chem., 1976, 45: 13-30. The invention contemplates various

4.
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yl')ni coti nam de; (R)-Nnethyl-6-(2-(3
-(piperidin-1-yl)pyrrolidin-1-yl)benzo [d]thiazol -6-

W@ wapsIuT ot i nam de; 30 PCT/US2008/087413
(R) - N-met hyl - 6- (2- (3- (pi peridin-1- yI)pyrroIidin 1-yl)b

stelreo(:"s%zlfl(:)eF*\q(_:i Jr?g?rhl?;fu?%s tggre(blg c%/ t)ngsleca(%le Ispne%lr}]lcaﬁy included within the scope of

this 1nv€:15’tlld?1€ rqt&hieBisdmds it deQdnlafiidindrs ¥hd BRoZRohidld Bh @z tuls of
yl oxy)i soni coti nam de; -23 WD 2009/ 085945

T oL bt bect [ b ol TetPeperimenion may
be prepM Bl ireo okt TS e ST i wbich ppei

asyrmhetrﬁé lo} BYikd] @bhtesibr bl préﬁa}é@i%ﬁb@ ra[c@]ﬂid"in@?c@ﬂes €llowed by resolution
yl oxy)t hi azol e- 5- car boxam d

well- knRyvnao teseref pigiapy pliil 4 the- ast yﬂ@ﬁww@o@sofirﬁsqibﬁiwmﬁ ﬁkeryphﬁed
o O AT ISR TLORR s i

mixtureydf)diystaredrnels by |recry§télbﬂim dr d]ntolﬁiamgﬁh@y and optlonal liberation of
(2-(3-(pi perjdin- - yrrolidin-
the Op(twlﬁb@ﬁf @muﬁﬁﬂr%éhw @nylpaém éwrla%dzmrfusm& Han&@ford Smith, and

Tatchg’l},?‘g?:og% @Te%ﬂﬂn'oﬁ o P%lcﬂg%_%#{ggﬁ% Uh@hlﬁs‘{ifyn, 3th ¥hikiol %WS,mcﬁ@man

yrim ;
Scienfierét Tmhn@a][ Ess(e(( IQ)M3O It dinigtlind;> dr-(Z) dipgat sefaration-of the mixture of
optlcahglf[i%tlgtel%?sm h(%{ilré lira{‘nﬁ o]grap'l_llmp cyoﬁj m dqua rb?o’nal recrystallization
methody! ) - benzot hi azol - 6-yl ] - mor phol i n- 3- one;
2-methyl -3-[2-((R)-3-piperidin-1-yl-pyrrolidin- | '
ﬂO)npbemiso:tfhhfambnt@nthy SHBLES cq’»un'r rﬁlans)ls'pmem whercin substituents on

a nngln’lay a%ac 8{1?3111 %mg}(ug )thaff tl‘i)egrp e an th %816 s% e ﬁgrer r(i)ng fjc:ls) relative

to cacR 'oll?[ﬁfr Ldﬂon%p%&l(e(slﬁies 3f ﬂieﬁﬁfgl diafivé toydacRWEHed (thhisN-Fdr example,
- enzot hl azo
cycloltu)f/tm%qs Gy e eRgnt 13|¢i1@q€ii5 ﬁéE@ﬂlS Genfiggigtion,2gd may be present as a single

1sorneé§)n g (%'f%?olxcg?%%w&g 8gd %gl}sblgé(rg%.dlg?igldua}/&% BY ka1 &ths lor X&I}lpounds

of the (1151)enhbﬁhﬂy|be@)reﬂp'ife(dFHyp&1l‘ehcﬁlly frdm cyjrRydisldf avdilable lstarting materials
) benzo | ? zol e- 6- cagboxanige;. . .
using ﬁ%lt:ﬁwez)rgain% ransfIMaEPT S PHLY PLEPRIPe dhsiBElaTi s 61 fers b ar b

purlﬁ% b &k Enix@AL of the cis and trans 1sorners Such methods are well-known to those
-bipiperidin-1"-yl)- ethyIbenzo[d]oxazole-5-ca
of ordnlbloy( sigill diethe art, and may include separation of isomers by recrystallization or
chromatography.
It should be understood that the compounds of the invention may possess tautomeric
forms, as well as geometric isomers, and that these also constitute an aspect of the invention.

It is also understood that the compounds of the invention may exist as isotopomers, wherein

atoms may have different weights; for example, hydrogen and deuterium, or '*C and *C.

Methods for Preparing Compounds of the Invention

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

Abbreviations which have been used in the descriptions of the schemes and the

examples that follow are: Ac for acetyl; OAc for acetoxy; Boc for #-butyloxycarbonyl; Bu

25-



10

25 Compound nanmes are assigned by using AUTONOM nam ng

software, which is provided by MDL |Infornmation
wEypesw4GnbH (formerly known as Beil stein PCT/US2008/087413

Infornationssystene) of Frankfurt, Germany, and is

ror v e et ER SRRy SN lione i s B B ey

sulfoxilie! RHVA for%ﬂgflgnedfiguﬁ\élm%‘tﬁsac@({ Ht 6 étWeHPL@rfof@%h Iplressulre

exi st as stereoi soners ereln asymTetrlc or chira
liquiderimestegraphey; pefemethyihis dorsmethewissiforst:sPhafoe phartyl:gBu for tert-

end on the confiqur ion f s tituent or.

bty g g R SO PP O iR (TG S e R 30°C

TEA #3% §¢:tRa58InR; @m fof@fubiatald K8 T fekiin %&ek embh%%raphy, TE
1974 Recommendations for Section E, Fundarenta

buffergoelds améEDitArlguffqrmIﬁdFr@ ﬁo«pblshy@haymethﬂamnomha@3 Mgrowave

Th t t vari ous -24 WO 2009/ 085945
neating S 5B5G08) DY s SRR RS B ur es. t her eof

ande tHapunis of SRCHivEMtoal dayt be PedpdetRChyY Vel EnEeaO Brocedures.
of this invention. Stereoisoners include enantioners

Repregeidatiicasedutsmarosshowndn.diuk pigrmes ligrted én Seberaerel-¢1.or
di astereoners. |ndividual stereoisoners of conpounds
of the invention may be prepared synthetically from
comercially available starting materials which
contain 5 asymmetric or chiral centers or by
preparation of racem c m xtures followed by resol ution
wel | -known to those of ordinary skill in the art.
These net hods of resolution are exenplified by (1)
attachnment of a mixture of enantioners to a chira
auxiliary, separation of the resulting mxture of
di astereoners by recrystallization or chromatography

and optional |iberation of the optically pure product
fromthe auxiliary as described in Fum ss, Hannaford,
Smth, and 10 Tatchell, "Vogel's Textbook of Practica

O ganic Chem stry", 5th edition (1989), Longman
Scientific & Technical, Essex CM0 2JE, England, or
(2) direct separation of the m xture of optica
enantioners on chiral chromatographic colums or (3)
fractional recrystallization nmethods. Conpounds of
the invention nay exist as cis or trans isoners,
wherein substituents on 15 a ring may attached in
such a manner that they are on the sane side of the
ring (cis) relative to each other, or on opposite
sides of the ring relative to each other (trans). For
exanpl e, cycl obutanes may be present in the cis or
trans configuration, and may be present as a single

I somer or a mxture of the cis and trans isoners.

I ndi vidual cis or trans isoners of conpounds of the
i nvention may be prepared synthetically from
commercially available starting materials 20 using
sel ective organic transformations, or by prepared in
single isonmeric formby purification of m xtures of
the cis and trans isoners. Such nmethods are wel |l -known
to those

06-



of ordinary skill in the art, and may incl ude
separation of isoners by recrystallization or

W@ bodnsveyr aphy. It shoul d be understood that REEUS2008/087413
conmpounds of the invention nay possess tautoneric 25
forms, as well as geonetric isonmers, and that these
al so constitute an aspect of the invention. It is
al so understood that the conpounds of the invention
may exi st as isotoponers, wherein atons may have
different weights; for exXahghe] hydrogen and
deuterium or '2C and 13C. Methods for Preparing
Compounds of the Invention 30 The conpounds of the
i nvention can be betterk,understood in connection wth
the follow ng synt chenmes and net hods whi ch
illustrate a neaMs<%jf§ﬁic tHE Efpounds  can be
prepared. Abbreyi aton mhFEﬁ\haxgebeen used in the

descri pt Rens of the schenmestoamnda exanpl esRihat

[(Rwsf) Blsnb @WT%RMAC for ad®tyl; QAc for [(Re#ke: 1tbor
| ox rbonyl ; Buor - 25 WO 2009/ 08
200 §%87413 for butyl; cyc- Hex N cycl I¥1ex/)(, %,
[(R199hgﬁclt N dii Ser op 1 %E hyésatfy nej R1%Q mt hyl Rap
sul f oxi de;,, EDTA' f of® ediafrinet et raacet| 7Aci d;

Et far ethyl; HPII;/EC,{ >§h pwnsure liquid g
chr omat ography org nethyl; Ms for methanesul fonyl;

Ph for phenyl; tBu fo(g) %ert- "ButiyMenodt or f g¥matir Metos”
tenperature” or ambient tenperat useg, suitably hemgi ng
20-30C; 5 TEA for triethyl ani n&BJgA for o eteny | O ReLH)
trifluoroacetic acid; TLC for thin fayer of Rs

chr omat ogr aphy; TE buf f & AT KEP} SYCARUPREDT Au.loufkb@s, MeNHCH, ),
and Tris for trishydroxymethylan nonethane. M crowave
heating wg&s acconplished in a conpercial m cj'&wave

(RapFardr us. \ The Lo oqﬂds of this [HwkfiriPn c ﬁ*ﬁbe X,

pr’gg ed byy a_« y of Syt hetic pr dures N_<

Reff esent ay/i ve NoTeegedur es are shown it e ne LR
[(Rlod)(Riot) & ~R&chengg, 1-11. 10 - 26 mm&wp b Rap

PCT/ US2008/087413 Schene 1 R3a S X1 Y-<\ -RK2CO3 or
TEA N X @ DI EA + 2 Rl6a R3b 100- 150 C Rl6a®)

R23802C| or R23802C| or
(R23S0,),0, (R23S0,)20,
base base
Riea R1ea
[(R1Sa)(R18b)C]n4<R16b Rse R )C]nﬁRmb aa X
H S 6 S 1
R30S0 N—4 N—4
2302 N Xy N LR
[(R192)(R1gp)Clp Rizp Rap Clp Ri7p Rap

Ri7a
(7

R4RsNH, K,CO;5 ‘

[(R1sa)(R18b)C]n4<R16b Raa
R4RsN >< S LRe

H N Xy
[(R192)(R1gp)Clp Rizp Rap

R17a
(8)

‘ R4RsNH, K,CO;5

[(R1ga) R18b)C]n4‘KR16b
)
ot I;E
[(R19a)(R1gp)Clp Ri7p Rap
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[ (R18a) (R18b) C)n 16b (2) [(Rl8a)(R18b)Cln- R16b R3a H
“t ORH-(SXLHONHRHON--<\N1 / X2 3a

WO ¢RDEPERIOb) Cl p RL7b + X3 X1 Cs2CCB | (R19a) (IRIOB3)§i087413
R17b R3b Rl7a | \ / Rl7a (~) SCN x2 100- 150 C (4) R3b

RS ﬂbﬁ”ﬁg 5 Do proatcd fiﬁc"ﬂ'}'e%ls ChPer
whereﬁgn,ﬁ H%Rg%%% i E§Sa§b éb% R% 6%18%3 oand Riop are as

deﬁne[d(lmfaa)l(lmabrw@]rmmeb R3a HS LR6 HS X1 HO N-<\ OR
X2 | R19b) C R17b R3b
Hqﬂéﬁeftﬁﬁ!glﬁo)niﬁg 3% o St RIGAL 1172 ](g)((G) R23S2C
01X, RRPRGRM! fréth hyfid2aSQB)02, ¢ 1@3%&}%@]{0){3@&@? allgs alkylthio,
Rl6a Rl6a [(ng R18b) C] n

cyeloliRe Guyo ALty e Figto ke BB ERBoRSSRINRus(Ru), and
-N(R14Ra§é3(9%§14b)’\{n%%§1%8§19d @’}I, elnd

X, is selected from hydrogen, chloro, cyano, alkoxy, alkoxyalkyl, alkyl, alkylthio,
cycloalkyl, fluoro, fluoroalkyl, fluoroalkoxy, hydroxyalkoxy, -SO2N(R4a)(R14), and
-N(R42)SO2(R14p) in compound (10); and Ry4s, Riab, and Rys are as defined for compounds of
formula (I).

X3 in compound (3) is selected from fluoro, chloro, and bromo.

Y in compound (2) is selected from chloro and —-SO,CHs.

Hydroxy-substituted, cyclic amines of formula (1), purchased (see Table 1) or
prepared using methodologies known to those of ordinary skill in the art, when treated either
with compounds of formula (2) and a base, or with compounds of formula (3) and a base,
particularly Cs,COs, will provide intermediates of formula (4).

There are many suitable and readily available hydroxy-substituted amines of formula
(1). Examples of such hydroxy-substituted amines are exemplified, but not limited to, those

shown in Table 1.

Table 1

Examples of readily available hydroxy-substituted amines of formula (1).

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

azetidin-3-ol hydrochloride CAS# 18621-18-6, Aldrich

HO<>NH - HCI

(S)-pyrrolidin-3-ol CAS# 100243-39-8, Fluka

Lw

HO

8-



[ (R19a) (RL9b) C] p(R17b R3b X2 [(R19a) (R19b) C] p(R17b R3b

LR6 Rl7a Rl7a
WORLH/ 085D ER
R16b R3a

D10a\/D Qh

(7)

\
)

(8)

Cln (P17h PRh | ¢
A7 I T2 LA LS AR " S A

RARSNH, K2COB RARSNH, K2COB
[ (R18a) (R18b) C] n R16b R3a [ (R1l8a) (RIBDSIP$087413
RARS N'S LR6 RARSN S X1 H N- |

HN N X2

N
193V (L R19h) Cln (1

(RYBEoWIT AR 7o 5
PCT/U82008/087413
can be prepared ag
p, Rl, R2, R3a R [

(19) (10~-27 WO 2
Conmpoungisl of f ¢
degXribed in Sq

, R4, R5, R6, Rl

D10

BLOGLIROR) SR P

rmula (9) and (10)
hene 1, wherein n,
6a, R16b, Rl7a,

(Sk%Pﬂﬁvgj(ﬁ wher ¢
hymahloﬁleaw) 5 X2
cyano, al koxy, alK
cycl oal kyl, fluordg
hydroxyalkoxy, - SO
- N(R14a) SO2( Rl 4b)
from hydrogen, chl
nlkvl nlkvlthln

in | sel ect eq

gdClf r or
o§¥ al kyl ,

uoroalkyl

2N(R14a)(R14b)
in conpound (9);
oro, cyan, al ko
Pyplnnlkyl, fli

nRIoa;

f

A U b 4§ 1 egocher
nWasMw% chloro,

| kyl t hi o,
IQJé éa‘}snp,)@e,rbyshire, SK13
%gﬂa X1l is sel ected
Yni@l kaxydnky|

oro_ fluoroal kvl

(R¥pipesidiat3kexy, hydr
SQ2( R14b)
hy%%%ﬁ%éggare as defli
X3 in conpound (3)
and bronmb. Y in @

OXy Xy, - S02N
onpHinGgCI( 10)
r comnpour

in
i ne

iKOsel ected frq
onpound (2) IS 9

(R 8 ) PR U3 - L anldlrieh
;. and Rl4a, R14b

ds of formula (1).
m fl uoro, chloro,

el ected fromchloro

pipafdin=4BRCH3.  Hydr

formula (1), purch
usi ng net hodol ogi ¢
in the art, when t

oXy-su ituted:
a seeydabl e
s kno 0 t hosq

reated either

S H#I5e8ANENe s kb
1) or 15 prepared
b of ordinary skill

M t h conmpounds of

formula (2) and a
and a base

particularly

base,

or wth conpounds of formula
Cs2C3, will

provi de

328
eRbetisaafake formptsrElwher X)is chipes; éarab@pufﬁha)se@ B ghegts |6ebromo-

2- chl%%g@enzﬁ@ﬁitlhta%? (@S%%O@ﬂvg r4OA¥%I§ﬁl%{?§Bd EQLS

eés” Oof s&uc

m nes of
rox-su%gututed

chlorcbehAf G| tlain | € LEADH 824mrz@utthg IDalsﬂatnecdlehﬁcaltlﬁubﬁﬁe Ltd.,

Nanjing, People's Republic of China), or when Y is —SO,CH3, prepared from the appropritely

substituted, commercially available anilines of formula (11) using methodologies known to

those of ordinary skill in the art (see Scheme 2).
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15

20 shown in Table 1. Table 1 Exanples of readily
avai | abl e hydroxy-substituted am nes of fornula (1).
WOAR0nesSIE r uct ures Commer ci al Sour ce, Chem cal PCT/US2008/087413
Abstracts Nunmber (CAS #), or Literature Reference
azetidin-3-ol hydrochl ori de CAS# 18621-18-6, Al drich
HO-ONH - HC (S)-pyrrolidin-3-ol CAS# 100243- 39-8,
Fluka ~NH HO/// -28 WD 2009/ 085945
PCT/ US2008/ 087413 (R)-pyrrolidin-3-ol CAS# 2799-21-5,
Al drich HU'" CNH (S)-piperi dbaheBed CASH 475058-41- 4,
Fl uorochem hydrochloride NH HCIl Wsley Street HO A d
A ossop, Derbyshire, SKI 3 7RY United Ki ngdom
(R}, pi peridin-3-o0l CAS # 188976-43-1, Aldrich Raa
h Ghl orEtoes,&NH HCl Hgl gi pex,i di nedslol HO CCAS ¢ X
s Of—the—formulyis(2) @
hloro, can be purichaséc,guch as 6-bronmp- N
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art (see Scheme 2). -29 WD 2009/ 085945
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MeS—4
o N X,
R3b

(2) where Y = -SO,Me

Thus, compounds of formula (11) when treated with potassium ethylxanthogenate
(CAS# 140-89-6, Aldrich) in a solvent such as N, N-dimethylformamide and heated to
approximately 95 °C (J. Het. Chem. 2005, 42(4), 727-730) affords compounds of formula
(12). Treatment of compounds of formula (12) with methyl iodide in the presence of base,
such as potassium carbonate provides compounds of formula (13). Oxidation of the
methylthio group in compounds of formula (13) with an oxidant such as potassium
permanganate (Chemistry Letters 1984, 2125-2128) gives compounds of formula (2) where Y
= SO,Me. Examples of such appropriately substituted anilines are exemplified, but not
limited to, those shown in Table 2.

Table 2

Examples of readily available anilines of formula (11).

Anilines Structures Commercial Source, Chemical
Abstracts Number (CAS #), or

Literature Reference

4-bromo-2-fluoroaniline

F. Br
D/ CAS# 367-24-8, Aldrich
H,N
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St ruct ures Comrer
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LIDNL

n Table 2. 15 Tabl e ?As#¥763-40f3, Aldrich
ani | ilessf{_Pornul a|(11). Anilines

¢ci al Sou Chem call Abstracts

f LiHgrabare Reference

miline F CAS# 367-24{8, Aldrich :,a

4- brom5'42 “luoro-6-

(trifluoromethyl)aniline

CASH 875664-46-3,
F. Br

Manchester Organics Ltd.
HoN ¢k, Unit 2, Clifton Lane
Ashville Industrial Estate
Sutton Weaver, Runcorn,
Cheshire, WA73FP

United Kingdom

4-bromo-2-fluoro-5-

CAS# 418762-26-2,

methylaniline FII y Fluorochem Ltd.
H2N Me Wesley Street
Old Glossop, Derbyshire,
SK13 7RY
United Kingdom
4-Bromo-2,5- CAS# 112279-60-4, Aldrich
difluoroaniline

4-Bromo-2-fluoro-5-

(trifluoromethyl)aniline

F. Br
HZN: i :F
CAS# 104460-70-0,
F. Br
ﬁ Fluorochem Ltd.
H>N CF;

Wesley Street

Old Glossop, Derbyshire,
SK13 7RY

United Kingdom
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2-fluoro-4-iodoaniline F | CAS# 29632-74-4, Aldrich

WOH2049/88594%1i br onpani |l i ne Br Br CAS# 615-57-6, APCF/U81908/087413
H2N O 4-bronp-2-chloroaniline CIl Br CAS# 38762-41-3,

Al rlr| ch LI2NL- A hrnrm 2 fliinrn_ 6 F Br CASH

4-BEo8eEA046- 3, (trifluoremethyl ganili ne CORNE AZGT630-4. Aldrich
diffdogdiigs Ltd.  H2N ~ Uni ﬁ? ifton Lane CF3
Ashville Industrial E ton Weaver, Runcorn,
Cheshire, WA73FP United Ki ngdo 4- br pno- 2-fl uoro-5- F
Br CAS# 418762-2642, nethylaniline Fluorochem Ltd.

2,6-DNluveo-dsdeyilier et A d G ossop, Der byst # @41743KI039,

7RY United Ki ngdom 4-BfopoS8- F Br _
112279-60-4, Aldrich di floani i e | FERuest Laboratories, Tnc
4- Brono- 2-f | uoro-5%- F HN"CAS# 104460- 18-®Box 309

H2N"CF

(trifluoromethyl)aniline Flmorochem L{d.
V\ésl ey Street A d|d ossop, Derbyshire| Algkug FIRB2616-0309

1 1
2Ot P ofem oy o N CAS # 885266-98-8,
trifluoromethoxyaniline Focus Synthesis LLC
H2N 10929 Technology Place,
OCF,
Suite B

San Diego, CA, 92127

Returning to Scheme 1, compounds of formula (3) can also be purchased such as 4-
bromo-2-fluoro-1-isothiocyanatobenzene (CAS# 81171-71-3, Aldrich) and 4-bromo-3-
chloro-2-fluorophenyl isothiocyanate (CAS# 886501-37-7, Oakwood Products, Inc. 1741 Old
Dunbar Rd., West Columbia, SC, 29172) or prepared from the appropritely substituted,
commercially available anilines (see Table 2) by treatment with thiophosgene (Bioorg. Med.
Chem. Lett. 2006, 16, 3975-80), with O,0-di(pyridin-2-yl)carbonothioate (J. Org. Chem.
1986, 51(13), 2613-5), or first with carbondisulfide in the presence of triethylamine, followed
by addition of ethylchloroformate (J. Fluorine Chem. 2006, /27, 182-6).

For the ultimate preparation of compounds of formula (9), intermediates of formula
(4) have X, selected from Cl or, more preferably, Br or I and X, selected from hydrogen,
chloro (except when X is Cl), cyano, alkoxy, alkoxyalkyl, alkyl, alkylthio, cycloalkyl,
fluoro, fluoroalkyl, fluoroalkoxy, hydroxyalkoxy, -SO;N(R14,)(R14p), and -N(R14,)SO2(R14p).
Such appropriately substituted compounds of formula (4) may be converted to compounds of
formula (5) by the “Suzuki Method,” the “Ullmann Method,” or the “Stille Method”.

The “Suzuki Method” in which a boronic acid (R4 = H) or boronate (each Rys =
methyl or alkyl or both R,4 combined = picolinyl) that is either purchased or prepared using
methodologies known to those of ordinary skill in the art (see Table 3), reacts at the site of
the halogen, Xj, in the presence of a palladium catalyst such as, but not limited to, palladium
diacetate, dichlorobis(triphenylphosphine)palladium (II), or
tetrakis(triphenylphosphine)palladium, optionally with a palladium ligand added such as

230
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appropriately substituted
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Organic Chemistry (1985), 50(6), 841-7.

pyridine-3-boronic acid

CAS #1692-25-7, Frontier Scientific, Inc.,
Logan, UT, USA

2,4-dimethoxypyrimidine-5-

boronic acid

CAS #89641-18-9, Frontier Scientific, Inc.,
Logan, UT, USA

2-methoxy-5-pyridine boronic acid

Digital Specialty Chemicals, Dublin, NH; CAS
#163105-89-3; New shelf-stable halo- and
alkoxy-substituted pyridylboronic acids and
their Suzuki cross-coupling reactions to yield
heteroarylpyridines, Parry, Paul R.; Bryce,
Martin R.; Tarbit, Brian, Department of
Chemistry, Synthesis (2003), (7), 1035-1038;
Functionalized Pyridylboronic Acids and Their
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Tetrahedron Letters (2000), 41(19), 3705-
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(5-cyano-3-pyridinyl)-boronic acid
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France
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naco et al.|, Angew. Chem Int. Ed. ester
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1, §,2 1&*%%’1& ﬁy()41(ﬂ[15 5-| CAS # 287944-16- ;1 1Mirat a,

ma, “tetramethyl- 1,3, 2-di oxaborol an-2-
phﬁmklasmnc V\at anabe Shl nJ| Masuda, Yuzuru yl)

s e TR b e R A B [ A S
2HP3 P%%Qio%hﬁﬂ@ ll§}f8ﬁ1t?es' S( 2000), (6), 7783¢80.

1(C2H) - Pyri di necar boxylilc acid, 3,6- CAS # 286961- 14- 6;
acid versatl I e synt hesi s df

A A AL i
ulllyulU’-I'\’-l"-l'd,d LCLIaII Llly

4-aryl tetrahydropyridines via paI | adi um

1 B3rori b QAR URb A Ad ¥btbrs.of Forkul MREBRORY, ) ShKi
cross-coupling with cyclic dinethylet hy1 ester vinyl
%o onat es, Eastwood, Paul R, Di scovery Chem stry,
Avanti s Pharrm Essex, UK., Tetrahedron Letters

R —_
" Bte000) . 41(19). 3705- 3708,
can be prepared from corresponding halides or triflates of Rg, wherein Rg is

aryl, a 5- to 6-membered heteroaryl ring, or an 8- to 12-membered bicyclic heteroaryl ring,
via either: (1) metal exchange with an organo lithium agent followed with addition of alkyl
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 describing
the first method are: B. T. O'Neill, et al., Organic Letters, 2:4201 (2000); M. D. Sindkhedkar,
et al., Tetrahedron, 57:2991 (2001); W. C. Black, et al., J. Med. Chem., 42:1274 (1999); R. L.
Letsinger et al., J. Amer. Chem. Soc., 81:498-501 (1959); and F. 1. Carroll et al., J. Med.
Chem., 2229-2237 (2001). References describing the second method are: T. Ishiyama et al.,
Tetrahedron, 57:9813-9816 (2001); T. Ishiyama et al., J. Org. Chem., 60:7508-7510(1995);
and Takagi et al., Tetrahedron Letters, 43:5649-5651 (2002).

Other methods for preparing boronic acids and boronic acid esters is described in O.
Baudoin, et al., J. Org. Chem., 65:9268-9271 (2000), wherein an aryl or heteroaryl halides or
triflate are treated with a dialkyloxyborane such as pinacolborane, in the presence of
triethylamine and palladium (II) acetate in dioxane.

The “Ullmann Method” in which copper/copper(1) iodide catalysis, typically in a
coordinating solvent such as pyridine and/or in the presence of a copper chelator such as

N,N’-dimethylethylenediamine with base such as sodium carbonate, mediates the coupling to
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2-oxazolidinone 0 CAS# 497-25-6, Aldrich
HNJ\O
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USA
3-(R)-amino-2-piperidone 0 CAS# 220928-01-8,

H,\ij-“OH Small Molecules, Inc.
38 Jackson Street

Hoboken, NJ, 07030

USA
2-hydroxypyridine OH 0 CAS# 1852-17-1, Aldrich
N7 _HN |
AT
3(2H)-pyridazinone o) CAS# 504-30-3, Fluka

The “Ullmann Method” will also provide compounds of formula (5) in which L is O,
if compounds of formula (4) are coupled to a hydroxy-substituted aryl or heteroaryl
compound (Re¢-LH = Re-OH) either purchased or prepared using methodologies known to

5  those of ordinary skill in the art. The “Ullmann Method” will also provide compounds of
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v 1-nmet hyl -2-im dazol i di none 0 CAS# 694-32-6, Acros
HNAN v -36 WO 2009/ 085945 PCT/ US2008/ 087413

wa@lziop/as3gad er ol act am 0 CAS# 675-20-7, Al drich HMT/US2008/087413
nmor phol i n- 3 one 0 CAS# 109-11-5, HN AK Scientific,

nc L'-~0 | ndepe ce Av Mount ai n Vi ew, CA,
fom@%@@ Wtyg}& ﬁai rqoﬁ@pﬁ%? equa%%la s 0 ppngreapto-
substif¥t@ dr§hor H’e'N.'%\Iﬁyl c%né@mé PHZ= R%—Bﬁ) 'eQH%uQcthor prepared using

74954-71-5 | ecul es, 'Inc. 38 Jackson
methogplogets knpmb@ckémse of]ordgmosgﬂqll uShe art. The “Ullmann Method” will also

providg doPtrof o (PBy BFRN Mgt gy PRiapoinds gp R e
coupl&m?am RISA- &H@M@t%ﬁg&&ﬁt@&@%&&ﬁ&&@ﬁ% 31}6_ N(Rls)) either

r|c N HN | pyri dazi none 0O
purchqrsed v@apreﬂqwemusmgmetmgbﬂqﬁwnn@mﬁ@ dhrosgjof prdapagy slsﬂawth@@rt

g%%%%ﬁgély, 11%?&%}1& cﬁoﬁ?luﬁrg%‘ggp?&cg ? Sglle c&(phng, compounds of
formulhy @) 0oy -bs Ubstdrted titd campburals dfiébretudalsy by treatrnent with
organostannanes of formula RgSn(Ry+)3 in the presence of a palladium source such as
tris(dibenzylidineacetone)-dipalladium (CAS # 52409-22-0) or palladium diacetate (CAS #
3375-31-3), and a ligand such as tri(2-furyl)phosphine (CAS # 5518-52-5) or triphenylarsine
(CAS # 603-32-7). The reaction can be performed in a solvent such as N, N-
dimethylformamide at a temperature from about 25 °C to about 150 °C. Such methods are
described, for instance, in J. K. Stille Angew. Chem. Int. Ed. 25:508(1986) and T. N.
Mitchell, Synthesis, 803(1992).

While many stannanes are commercially available or described in the literature, it is
also possible to prepare new stannanes from arylhalides, aryltriflates, heteroarylhalides, and
heteroaryltriflates by reaction with hexa-alkyl distannanes of formula ((Rx+)3Sn), wherein Ry
is alkyl or aryl, with aryl, heteroaryl, or heterocyclic halides and triflates in the presence of a
palladium source like tetrakis(triphenylphosphine)palladium. Example of hexa-alkyl
distannanes include, but not limited to, hexamethyldistannane (CAS # 661-69-8). Such
methods are described, for instance in Krische, et. al., Helvetica Chimica Acta 81(11):1909-
1920 (1998), and in Benaglia, et al., Tetrahedron Letters 38:4737-4740 (1997). Alternatively,
aryl, heteroaryl, or heterocyclic organolithium and magnesium reagents can be treated with
tributyltin chloride to provide Stille reagents. These reagents can be reacted with compounds
of formula (4) to provide compounds of formula (5) under Stille conditions. A reference
describing the Stille reaction is A. F. Littke et al., J. Amer. Chem. Soc. 124:6343-6348
(2002).

For the ultimate preparation of compounds of formula (10), intermediates of formula
(4) have X; selected from Cl or, more preferably, Br or I and X; selected from hydrogen,
chloro (except when X is Cl), cyano, alkoxy, alkoxyalkyl, alkyl, alkylthio, cycloalkyl,
fluoro, fluoroalkyl, fluoroalkoxy, hydroxyalkoxy, -SO;N(R142)(R14p), and -N(R14,)SO2(R4p).
Such appropriately substituted compounds of formula (4) may be converted to compounds of

formula (6) by the “Suzuki Method” or the “Ullmann Method” or the “Stille Method” in a

-38-



10

15

compound (R6-LH = R6-0OH) either purchased or prepared
usi ng net hodol ogi es known to 5 those of ordinary skill

WO poovkgsoay t . The "Ul I mann Method” will al so prewi/u$2008/087413
conpounds of -37 WD 2009/ 085945 PCT/ US2008/ 087413

.formul a (5) ich L.is.S if co ds of f
fashiop gpalggausdgiis o Gerinip Eagitl: CoiyBis onl camPapy ‘Bforfuta (4 to
comphBld§ bPatlulL@ypound (R6-LH = R6-SH) either purchased

or prepared uSing nmethodol ogies known to those of

ofd¢ algphols kI)ldr (6)rW1ndnetrfait€td withh sulfoply] ehdemdaviREBClwivhere R is

OVId ound 5

alkyl, ﬁ“ g&i orfa lﬁlﬁ &%esilf %{lo&(ﬁu{rgyl cﬂ rg;eorglo(%lﬁc&loerbde Oy with
sulforfc M}Bﬂﬁhé\& (R%SUZDZU'@&H a@krilic @hhyueider ipaky preGp @ﬂﬁﬂie such as but

(R6-LH = R6-N(R15)) either purchased or prepare
not limi¢chig negashivatapkyingts. Kirghitlarnigies ditsepropy letydimase yndsthelhke

y i ng other coupling

Iﬁowag%ﬁ%§§uﬁ%ﬂgﬁb§%&§§Fﬁ%éaﬁgug?ﬁ%%%&gbnpounds of formula

( Zhe saléonahs (Toory(8Y wiech irgdt@l wohpoumiis dffofnoulall,R;NB ) sdeyTable

treatnment with organostannanes of formula R6SNn(RX ,)3
5), in the prerenes; ffdwpe icgas Qubtaqnhérareaﬁﬁ) $eiP W SabRNaE o1 g the presence

of excte%§4%zgg @Jl&@é%ﬁ Q? él | Ileg&'zﬂ% S{’ %83%1‘56 rg%rese)ntatlve of

the coanpauadd ofghm)lres&m mvastiomn.i Vet tlre;slu)fphujs phiine sihglaSn#ntiomer, the

5518-52- | ar si ne CAS # .603-.32-7 The ..
result g SamR R L by R D RSE RO S Pan ISR DR NS chiral
centerddlﬂﬁ‘l Wb{é &ﬁfn@%‘f@p@a%eﬁ%nta ILRARSE, aHeh &hd §&ﬂ$h§t@‘€8‘)t is %@m%lé 0

abou C. Such met hods are describ
enantiomst, ath@@sulitamt gompoungt(il 0) ‘elllﬁhﬁge\bhe Qm)@smte ¢q1ntﬁguﬁdon

SR g ey ey ol Y AR ERE aptacS B RIRERBIeR Ry wherein R4

and Ray@ids abfigedin fo@sdi(hed in the literature, it is also
possi bl e to prepare new stannanes from aryl hal i des,

aryltriflates, heteroaryl halides, and
heteroaryltriflates by 1 egagli nvvlth hexa- al kyl

di stannanes of formula (( 3Sn)2 wherein RX,, 1is
al kyl or Egaryples o rtehldﬂiyfgfdaﬂallsiehﬁnmroylfommﬂa RﬁISNH)cycI ic

halides and triflates in the presence of a

Anﬂgpq adi um source || $<t§uctures w Cornrnerc1arSource Chemical

tetraki s(triphenylphosphi ne)pal | gsbléﬁ%cta‘lﬁfﬂ%le(&ozis #), or

hexa- al kyl di stannanes include, b not limte
hexanet hyl di st annane (CAS # 661- (:%tﬁl)alurSR@feremt hods

ar n rlgor\ri haod 'Fnr i nof aree i rat I/
o C—otStCT—Toto; T

azqliPet i ca Chi mi ca |ACtIFB1(11): 190 §"A’Sﬁ§5ﬂ§ %%@%?rlcgnd

in Benagl ia, et all,>Tetrahedron Letters 38:4737-4740

ArtermatT VCI al yl y IICl
pyrt‘ﬁ%]t“znrl%cycl i ¢ organfo] i thHl um and rnagnLe%g ?%%\g%qu{lghcan
be treated with 25 tTfbutyltin chloride to provide
h reagents ¢
> (ﬁ)n&ﬂpégﬁ'r%% %?H eSor nu| a N} -targater o %ﬁgﬁggﬁggﬁh@%a%ﬁ No. WO
tarfraterrul @ (5) under [Stitle conditi 06904043%8 &Y .dhuoat al., Organic
descri bing the Stille”lreaction|<P thtE(;&et al .
J. Amer. Chem Soc| 124:6343-6348 “Z%b%@;‘searﬁ t he

ultimate preparatijon of conpounds Rkchpmom, 8(10.145)150, 2005
internediates of flormula

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

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

1869 (1981).

-39-



30 (4) have X2 selected fromd or,

Br or I and Xi
waobwn0s@43 s C ),
al kyl t hi o,

cy
cycl oal

fl niar nal ko hyv/dr

sel ected from hydrogen,

an, al koxy,
kyl, quoro

\I\IQI le A

al koxyal kyl ,

fl uoroal kyl ,
’)I\I/ D1 AN (P

nore preferably,
chl oro (except
al Rg/1/US2008/087413

LI AYA! al r\u1\y, ||y\.u

L-pyplod ) sop( R14b)

of fornula (6) by
Met hod" or the "St

conmpounds of form|

(o4} r\U/\y

nHappropH

4) may be
t hepuzuki

i 11e Method" i

Lo ettt wadhd
onverted to conpounds

thod" or the "U I nann
a -38 WD 2009/ 085945

S-(P&T4 US2008/ 087413
descrl tion. for the
fluprpmeghy iyt wa&&qus
(6) when treated W
(where R23 is alk
mesyl chloride, to

PiPSHAYEri de, in the

limted to potassi

(7) or (8) when tr
RARS5NH (see Tabl e

bhut not limted to

2-ra¢thylpmetidme (7) anh

hi
(oo
of tor
i th st
vl ,
syI

er si on of
la (5),
fonyl ck
f1l uoroal kyl
chloride q

r Aaoc 2040

on anal od;oms # d60HS8-§hamecpared

ounds of fqrnul a
aer‘l'?é 18§ é%\i‘él%oc(eg)‘reor
NqedchBes 113%%@1%@)%1

, or aryl) such as
)tl’uhhxsaylbn Nul. YO (2@041}43458

p
u

= nD
UL o \ T\ OO\
rbonat e, f

ne and the like

YV M

riethyl am ne,
nrovide Pnnhnundc

(8 Hrespectl
eat e
5), N\

W th an
pnfncciun1rnrl

am ne of fornul a

@eas/# 16985 JuM et es

bsence of base such as
bonate or in the

and (10),
t he conpounds of t
sul fonate (7) is a
conmpound (9) w |

to inversion at th
di spl acenent. Like
singl e enanti oner,

2-(pr-ewdndeipandiod excegds

respectipy

n the prg
ﬁ?SNH, pr (
I whi ch are¢
he prgsent inve

singl e enanti ¢
have the opposi
e chiral centg¢
W se, when the
the resultant

pilareant bifp Saiedec ¥ojecules
SES%C?O%{Wt ative of

en the
DMREesidé he resul tant
te conf|

qfratlon due
b Clyyd CHY 4% ami ne
ST NS @

conDoungﬁvégb\Mll

4-fhavepipdralimpposi t e
ui tahl e and readi
hy‘%@ RF'Fie wherein R4
(1'). Table 5 Exanp
fornmul a RARSNH
Chem cal Abstract

hydobtifbridet hyl pyrrol
Internatlonal Publ

hexamethyleneimine’

(Rbi-hvéqomiﬁ%ﬂ% cAs#

confAgurati on.

|y
an

| es of

5 are a$
readily

s Nunber (CAS 1

O CASH END 1
T I

vai NdbICt ami nes of fornula

i nes Structures$

Bk SnebH&eCORRYG

Pé%ﬂ%ﬁ%%IQh ?ornula
3% 4 1 RRIG nes of

3 mrer ci al Sour ce,
#ﬁERMANYterMLHe

Al Ay

23 , Al
|d|<;jgﬁﬁ%% H, L

|Hailon No. WO

d

NH

76-43-1, Aldrich

-tartrate
tartrate 2004043458;

bearch &
CAS# 100-97-0, Aldrich

PTCEE R

-40-



Devel oprent, 9(1), 45-50, 2005
2-(S)-nmethylpyrrolidine L- RL-tartrate Kim Mhn-Joo,
W@200908394N tartrate Bioorg. Med. Chem Lett. 6#C)/USD08/087413
76 (1996); Tetrahedron, 37:1861- 1869 (1981). -39 WO
2009/ 085945 PCT/ US2008/ 087413 L-pyrolinol CNH CAS#H
23356-96-9, Aldrich -OH S-(+)-2- CNH CAS #
460748-85-0, prepared flgupsiRdet hyl pyrrolidine
according to the procedure -F described in:
International Publication No. WO 2004043458
pi peridine CNH CAS# 110-89-4, Aldrich
2- et hyl pi peri di neg (JNH CAS # 109-05-7, Aldrich
2- (R) - et hyl pi per_<|CNH @w@xirat Life Science
Mol ecul es Sandycrom P PEfwyd CH5 2PX UNI TED
KI' NGDOMr4 -fI uot opi per ki ne1 o - ABCR GrRH & CO.
[(Riga) &@D C]n Rl oride P& Box 21 01 35.YRl15d @gbuhe Raa
NY (R) 3- hydrongpl peri di ne CNH, Hl / CAS S X
8976 4841, Aldrich™ hydrochl oride N—Q

ex enei m ne CFGAS# 100 97- Al drhch N40 X
Rwa% 09/ 945, PCK/ P%eaﬁ Qi3 Ras
2

17a

SCN )
Rap . . ) ) "
3 Suzuki Method Ullmann Method
( ) the NH
R B/OR24 heterocycle
®" OR,, orhetroaryl | OR  Re'LH)
of Ry or R,

Pd Catalyst, K2C03, (CyC-HeX)2PR25 CU, CU', cho3’ (MeNHCH2)2

Riea Riea

[(R1ga)(R1eb)Cln Rieb Raa [(R1g2)(R18p)Cln Rieb Ra
|—|>< S LRe H S X4

N—( :@: OR HO>< N—(

HO
N Xs N i :LR6
[(R192)(R190)Clp Ri7p Rap [(R19a)(R195)Clp Ri7p Rap

Ri7a R17a
%) (6)
oxidation \ oxidation \
Riea Riea
[(R1ga)(R1gb)Cln Rieb Raa [(R1ga)(R1gp)Cln Rieb Raa
S LRe S X4
o) N— o) N—
N Xs N LRg
[(R19a)(R19p)Clp Ri7p Rap [(R19a)(R1gp)Clp Ri7p Rap
Ri7a R17a
(14) (15)
R4RgNH, NaBH(OAC)s \ R4RgNH, NaBH(OAC)s ‘

R1sa R1ea
[(R1ga)(R1gb)Cln Rieb Raa [(R1ga)(R1gp)Cln Rieb Raa
R4R5N>< N LRe R4RsN N X4

H N—<\ H>< N—<\
N X, N LRg
[(R19a)(R19p)Clp Ri7p Rap [(R19a)(R1gp)Clp Ri7p Rap

Ri7a R17a
9 (10)

Another alternative approach to the preparation of compounds of formulae (9) and

(10) is outlined in Scheme 3 above, where substituent definitions are the same as in Scheme
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XZ 3a | (R19a) (R19b)Clp (R17b + X3 X1 CS2C(O33

1. H §@z‘ tifstﬁg) geﬁygmb-ogg&ﬂwfl @&%ﬁlmﬁl ?%E%h?lg &igr\'mapared

using ﬁ@chotdhfogw'l KRoRn BAths b6t SufaKriigl & GBA%, RhehBLAOREMer MRh
H) of RL or RZ Pd catal yst, K2COB,

Comp FExIRRR25 aglia beel or WRICaB pEudBCHEZINRla (R1 Gad th@a,

partlc@(aﬁlﬁga Ag(g% %?}?1 Cp}_ﬁ (%l 12? na@gil ﬁ%g E_%Eqr)n{lﬁjég) %I‘q:% 6R1rnR%e preparatlon

of corhfideh8adf Bl&bba@bp 11|Rélﬂibdﬁ?e@s df(tBAma) (Bl &, RelBdtéd BRNCI or, more
7a Rl7a E%qu oxi dati on oxidation Rl6a R16a

preferpblri By IR1g) cRidprRBAdPerI ShlprRISBIREPACRIG s RBacyano,
alkox%ﬁto'((ﬁélggs, %@?b %%Ttgloz(ki%&@ﬁ@}ﬁ%ﬂlﬁyﬁ RidRaNo kPP
hydroxyalkoxy, -SO,N(R144)(R14p), and -N(R14,)SO»(R45). Such appropriately substituted
compounds of formula (4) may be converted to compounds of formula (5) by the “Suzuki
Method,” the “Ullmann Method,” or the “Stille Method™ as described above for the approach
depicted by Scheme 1. Similarly, for the ultimate preparation of compounds of formula (10),
intermediates of formula (4) have X, selected from ClI or, more preferably, Br or I and X;
selected from hydrogen, chloro (except when X, is Cl), cyano, alkoxy, alkoxyalkyl, alkyl,
alkylthio, cycloalkyl, fluoro, fluoroalkyl, fluoroalkoxy, hydroxyalkoxy, -SO2N(R4a)(R14b),
and -N(R14,)SO2(R14p). Such appropriately substituted compounds of formula (4) may be
converted to compounds of formula (6) by the “Suzuki Method,” the “Ullmann Method,” or
the “Stille Method” as described above for the approach depicted by Scheme 1. Compounds
of formulae (5) and (6) may then be converted to the corresponding keto derivatives of
formulae (14) and (15) respectively by treatment with an oxidizing agent such as, but not
limited to, the Dess-Martin periodinane (1,1,1-tris(acetyloxy)-1,1-dihydro-1,2-benziodoxol-3-
(1H)-one, CAS # 87413-09-0). Keto derivatives of formulae (14) and (15) are then converted
to compounds of formulae (9) and (10) respectively by reductive amination employing the
amines of formula R4RsNH and a reducing agent such as sodium triacetoxyborohydride or

sodium cyanoborohydride.
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Rl7a R17a (14) (15) RARS5NH, NaBH( OAc) 3 RARS5NH,
NaBH( OAc) 3 Rl6a Rl6a [(R18a)(R18b)C]n R16b R3a

WO ¢R288pER18b) Cl n R16b R3a RARS5N S LR6 RARSN ECTMUSH0$B87413
I HN N X2 (RL7b N LR6 | (R19a) (Rlp R17b R3b
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X1 S X1 R232SO N\ O N- <\
approaches depicted in Schemes 1 and 3, compounds of formula (4) in this scheme are next

subjected to one of two routes.

In the first, the alcohols of formula (4) when treated with sulfonyl chlorides R,3SO,Cl
(where Ry; is alkyl, fluoroalkyl, or aryl) such as mesyl chloride, tosyl chloride, or nosyl
chloride or with sulfonic anhydrides (R23S0,),0 such as triflic anhydride, in the presence of
base such as but not limited to potassium carbonate, triecthylamine, diisopropylethylamine and
the like, provide compounds of formula (16). The sulfonates of formula (16) when treated
with an amine of formula R4RsNH (see Table 5), in the presence of base such as but not
limited to potassium carbonate or in the presence of excess R4RsNH, provide compounds of
formula (18). When the sulfonates of formula (16) are a single enantiomer, the resultant
compounds of formula (18) will have the opposite configuration, due to inversion at the
chiral center during the amine displacement.

In the second route, compounds of formula (4) may be converted to the corresponding
keto derivatives of formula (17) by treatment with an oxidizing agent such as, but not limited
to, the Dess-Martin periodinane (1,1,1-tris(acetyloxy)-1,1-dihydro-1,2-benziodoxol-3-(1H)-
one, CAS # 87413-09-0). The keto derivatives of formula (17) are then converted to
compounds of formula (18) by reductive amination employing the amines of formula
R4RsNH and a reducing agent such as sodium triacetoxyborohydride or sodium
cyanoborohydride.

For the ultimate preparation of compounds of formula (9), intermediates of formula
(18) have X, selected from Cl or, more preferably, Br or I and X, selected from hydrogen,
chloro (except when X is Cl), cyano, alkoxy, alkoxyalkyl, alkyl, alkylthio, cycloalkyl,
fluoro, fluoroalkyl, fluoroalkoxy, hydroxyalkoxy, -SO;N(R142)(R14p), and -N(R14,)SO2(R4p).
Such appropriately substituted compounds of formula (18) may be converted to compounds

of formula (9) by the “Suzuki Method,” the “Ullmann Method,” or the “Stille Method”.
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N XZ 4R NXZ 1(R19a) (R19b)Clp R17b R3b

[(Rlsa) (Rlsb)d p 17b R3b Rl7a Rl7a (16) (17)
WORZAMRSMBE94K2C03 RARSNH, NaBH( OAc) 3 Rl6a PCT/US2008/087413

[(R18a)(R18b)C1n R16b R3a RgR5N --(S X1 H N N X2

* OFF naNBRHGE wﬁghﬁﬁwf@%mﬁé?%@i% A

H)
rnethy(%r E‘lﬁ %O%HR% oﬁBﬁleH pw%@ﬁh&ﬂs Ylﬁ:thaseﬁ?o@% ared using

rnethO[dp Rwekﬁc) (hpﬁe G&@ﬂlmasl{ﬂ(l Rﬂ.@a)a(tmct)z @]ﬂln qam@bumf formula

19 a%ﬁﬁaﬁ REGBIRTE e T P S URp o B R iy gy o

limitelRld, paffddiam dacefite, diBorokis(t\AAPRROHBRRFulladium (11
PCT/ US2008/ 087413 Anot hg(rﬁgtg%na%%ve approac% )to t he

tetrakpﬁ@ph@rwﬂph@ﬁplbne)p@ikﬁdmdwtlgﬁalmwﬁlm p fallgdoym digand adghed jsych as
v ATIAC RO 8, SR DRTSC APty o MRS RUOTDRS bopipigpot. o

t-butqupsplﬁ@é) @s triy@-firphphdsphite hedre dask sadldas but e lisyitddhe agscous
KPO g]Hns wth 5 reactl on of hydroxy-substituted, cyclic
VM

&l Q¢ o BF ipad G(Sfpmpew@wésf@am(lgé‘@ i ayhich Iy §s gpond.

There are many aryl, heteroaryl, and heterocyclic boronic acids and boronic acid
esters that are available commercially or that can be prepared as described in the scientific
literature of synthetic organic chemistry. Typical examples of boronic acid and boronic acid
ester reagents for the synthesis of compounds of formula (I) are shown in Table 3 above.

Boronic acids or boronic acid esters of formula R¢-B(OR), and
Re—B.

can be prepared from corresponding halides or triflates of Rg via either: (1)
metal exchange with an organo lithium agent followed with addition of alkyl 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 describing
the first method are: B. T. O'Neill, et al., Organic Letters, 2:4201 (2000); M. D. Sindkhedkar,
et al., Tetrahedron, 57:2991 (2001); W. C. Black, et al., J. Med. Chem., 42:1274 (1999); R. L.
Letsinger et al., J. Amer. Chem. Soc., 81:498-501 (1959); and F. 1. Carroll et al., J. Med.
Chem., 2229-2237 (2001). References describing the second method are: T. Ishiyama et al.,
Tetrahedron, 57:9813-9816 (2001); T. Ishiyama et al., J. Org. Chem., 60:7508-7510(1995);
and Takagi et al., Tetrahedron Letters, 43:5649-5651 (2002).

Other methods for preparing boronic acids and boronic acid esters is described in O.
Baudoin, et al., J. Org. Chem., 65:9268-9271 (2000), wherein an aryl or heteroaryl halides or
triflate are treated with a dialkyloxyborane such as pinacolborane, in the presence of
triethylamine and palladium (II) acetate in dioxane.

The “Ullmann Method” in which copper/copper(I) iodide catalysis, typically in a
coordinating solvent such as pyridine and/or in the presence of a copper chelator such as
N,N’-dimethylethylenediamine with base such as sodium carbonate, mediates the coupling

between a nitrogen of a R¢ NH-containing heterocycle or heteroaryl and compounds of
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mtriacetoxybo or SO
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compounds f or nufl uzuki Method," the
presenogloff mﬂﬁadmmrso@lrce lie tettrtaéls(@phernyé)hwemlh@@palladm Vixample of hexa-
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1920 (98 20 i Berwalivet k. HaRSATORLFiery ﬁS%ﬁ& 6740 (1r98a)ctf§,lternatlvely,
aryl, ﬁ@térgar?l? gpﬁ&@l%éy&fc ofrgdfﬂgﬁhﬁlum and magnesium reagents can be treated with

tributyltin chloride to provide Stille reagents. These reagents can be reacted with
appropriately substituted compounds of formula (18) to provide compounds of formula (9)
under Stille conditions. A reference describing the Stille reaction is A. F. Littke et al., J.

Amer. Chem. Soc. 124:6343-6348 (2002).
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ic organic chem stry. Typical exanples of
boronlc aC|d and boronic acid ester reagents for the
synthesi s of conpounds of fornula (1) are shown in
Tabl e 3 above. Boronic acids or boronic acid esters of
fornmula R6-B(OR)2 and R6-BO 15 can be prepared from
corresponding halides or triflates of R6 via either:
(1) netal exchange with an organo |ithium agent
foll owed with addition of al kyl borate or
pi nacol borate or, (2) cross coupling with a reagent
such as, but not limted to, bis(pinacolato)diboron
(CAS #73183-34-3 ) or bis(pinacol ato) bor ane.
Ref erences describing the first nethod are: B. T.
ONeill, et al., Oganic Letters, 2:4201 (2000); M D
Si ndkhedkar, 20 et al., Tetrahedron, 57:2991 (2001);
W C Black, et al., J. Med. Chem, 42:1274 (1999); R
L. Letsinger et al., J. Aner. Chem Soc., 81:498-501

(1959); and F. |I. Carroll et al., J. Med. Chem,
2229- 2237 (2001). References describing the second
nmet hod are: T. Ishiyanma et al., Tetrahedron,

57:9813-9816 (2001); T. Ishiyama et al., J. Og.
Chem, 60:7508-7510(1995); and Takagi et al.
Tetrahedron Letters, 43:5649-5651 (2002). 25 O her
nmet hods for preparing boronic acids and boronic acid
esters is described in 0. Baudoin, et al., J. Og.
Chem, 65:9268-9271 (2000), wherein an aryl or
heteroaryl halides or triflate are treated with a

di al kyl oxyborane such as pinacol borane, in the
presence of triethylam ne and palladium (I1) acetate
i n di oxane. The "U | mann Met hod” in which

copper/ copper(l) iodide catalysis, typically in a 30
coordi nati ng solvent such as pyridine and/or in the
presence of a copper chel ator such as

N, N - di net hyl et hyl enedi ami ne with base such as sodi um
carbonate, nedi ates the coupling between a nitrogen
of a R6 NH containing heterocycle or heteroaryl and
conpounds of -45 WD 2009/ 085945 PCT/ US2008/ 087413
fornmula (18) at the site of the halogen, Xi, to
provi de conmpounds of formula (9) in which L is
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conditiong) A reference describing the Stilbe reaction
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124: 6343- 6348 (2002). -46

Alternatively, compounds of formulae (9) and (10) can be prepared by first preparing

the diamine intermediate of formula (23) by converting N-protected, hydroxy-substituted,
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WO 2009/ 085945 PCT/ US2008/ 087413 Simlarly, for the
ultimate preparation of conpounds of fornula (10),

WO pogosiedd at es of fornula (18) have X2 sel ect eRCEF/UM00ENH87413
or, nore preferably, Br or I and X1 selected from

I whe i an, al ,
cychcaqy dr oI5 RWH Sﬁy urc Ec;(spﬁ %1X%%§€prgg$r’ﬁg,ﬁ¥anm&oﬁ%@es
knowh ltdlﬂabgéaé,ﬂ@fhma ékﬁ[ pahk o thy gl @x¥Rlok Bi¥hula (20) subsequent

- SO2N( R1l4a) 4b), and 5 -N(Rl4a) SO2( R14

disp laagpmﬁ pwﬂ)aftnearyms eb ﬁtrnmlﬁt lédlsblém&ndgescﬁcef Q:t) harsﬁ alcb B8 put not

imite T8 B RY RbTHe bRisTBTPRAINR oRbrssBUR By i otfpnas of
the folvtlRQZY), @ﬁlCﬁQ&?@ﬁ dbedtcahiery 6f the Aifrodkh %@@%Qﬁ%am le
PCT/ US2008/ 087413 Schene 5 Rl6a Rl6a [(Rl 8a) (RH

hydrophloyieaqd @b trifRepasaetic #d[yirds he)derredyliaparisgrmediate of formula

(3. HRRRI R AT 08 [y e T e BT Rl S acon of

ketoait@a of {olkhla((20) thhi 23 8anaieiBa)yClvaildilb sucht as(];BE%I-RE;ﬁbdﬂdone
NBoc Ril6a [(R1 ) Cl Rf&-iRl?b
(CAS] (RE RalS O Ko 5 PR R BaoH 5398489 Rfich Alfa-Acsan), or

prepa%%%‘il(o%)cién of gh%]f@—ﬁ)o(t&l‘&p‘)egl@n &l h%%@y-s(fgs]d)tutg&’%ycl% amines of

formula (1) as in Table 6, using methodologies known to those of ordinary skill in the art.

Table 6
Examples of readily available N-protected, hydroxy-substituted cyclic amines of formula
(19).

N-Protected, hydroxy- Structures Commercial Source, Chemical
substituted cyclic amines Abstracts Number (CAS #), or

Literature Reference
1-Boc-3-hydroxyazetidine HO ~<>N Boc CAS# 141699-55-0,

CNH Technologies, Inc.

10A Henshaw Street

Woburn, MA, 01801

USA
(R)-(-)-N-Boc-3- CNBoc CAS# 109431-87-0, Aldrich
pyrrolidinol HO"
(8)-(+)-N-Boc-3- /CNBoc CAS# 101469-92-5, Aldrich
pyrrolidinol HO

(R)-1-Boc-3-

1-Boc-4-hydroxypiperidine CAS# 109384-19-2, Aldrich
HOCN Boc
CAS# 143900-43-0,
{ NBoc

hydroxypiperidine ) Waterstone Technology
HO 12202 Hancock Street
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R3a S X1 K2CGO3 or TEA Y-<\ or DIEA N X2 + Rl16a R Rl6a
3b |1 (R18a)(R18b)Cln R16b R3a 100-150 C (2)

WO £[R288P¢R18b) Cln R16b RARSN S X1 RARSN H N- - - RAT/TR0BB/087413
NH N X 2 C COI(R19a)(R19b)Clp (R17b R3b 2 3 R3a

HRI9ay(RI9b)} G} —p—(RE7b—Ri7a—X3——Ri7a—{18) 160150
Cl (23) SON X2 R3b (3) "Suzuki| VeERa™N-4003%ann
Met hod” the NH ~OR24 heterocycle |RgBI or hetroaryl
OR (R6-LH O R24 of R6 Pd catalyst]| K2CO3,

(S)cBoeBex) 2PR25 Cu,| Cui , . (MeNE@AK2) 123R1Ba4-R]16a

R18a) (R18b) C] n R16b R3 8a b) C b

hy‘&?%&%@@%sﬁ%) R]4rF]{5, NS X1 B <2( w‘ﬁgf oBg %‘&‘HX;%%

LR6 | (R19a) (R19b)[C P T®R17b R3b | { AR GRLIM SdeR
(R17b R3b Rl7a R17a (9) (10) 5 Alternatively,

conpounds of formul ae (9) and (10) | €CarmdelNrdep3dz ed by
first preparing the diamne inter i\ate of fornula
(23) by converting N-protected, hyd XAy-substitut ed,

The diamine intermediate of formula (23) thus obtained when treated either with
compounds of formula (2) and a base, or with compounds of formula (3) and Cs,COs3, will
provide intermediates of formula (18).

For the ultimate preparation of compounds of formula (9), intermediates of formula
(18) have X; selected from Br or I and X selected from hydrogen, chloro, cyano, alkoxy,
alkoxyalkyl, alkyl, alkylthio, cycloalkyl, fluoro, fluoroalkyl, fluoroalkoxy, hydroxyalkoxy,
-SO,N(R142)(R14p), and -N(R14,)SO,(R145). Such appropriately substituted compounds of
formula (18) may be converted to compounds of formula (9) by the “Suzuki Method” or the
“Ullmann Method” or the “Stille Method” as described above for Scheme 4.

For the ultimate preparation of compounds of formula (10), intermediates of formula
(18) have X, selected from Br or I and X, selected from hydrogen, chloro, cyano, alkoxy,
alkoxyalkyl, alkyl, alkylthio, cycloalkyl, fluoro, fluoroalkyl, fluoroalkoxy, hydroxyalkoxy,
-SO;N(R142)(R14b), and -N(R142)SO2(R14p). Such appropriately substituted compounds of
formula (18) may be converted to compounds of formula (10) by the “Suzuki Method” or the
“Ullmann Method” or the “Stille Method” in a fashion analogous to the above description for

the conversion of compounds of formula (18) to compounds of formula (9).
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-48 WD 2009/ 085945 PCT/ US2008/ 087413 cyclic am nes of
formula (19), purchased (see Table 6) or prepared

wa@ 20009839t hodol ogi es known to those of ordi naPgI/E&i00$/087413
in the art, to the sulfonate of fornmula (20).
Subsequent displacenment with an am ne of fornul a
RARSNH, in the presence of base such as but not
limted to potassium carbonate or in the presence of
excess RARSNH, provides conpounds of 5 the formula
(22), which upon depr ot eSchame 6f the nitrogen with
acid, for exanple hydrochloric acid or
trifluoroacetic acid, yields the desired di am ne
I nt er me®i.at e of fornula (23) The protectedgdi am ne

[(Riga) (Bbe 3] Fasb( 22) may 3| %Rar[@{qls b{){ab R)E Raa
i o of meé ofor et nul a F(4 at are s
[(Risa)(®

Wy av suc 0g§% oC- 4H en
9-07- 3 Aldrléh) or Of& 8 |d| Q

(CASH# 3 &ASQ 26- 4, oA a- Aesar) 1 ?e ar d1ﬁy R%
oxihat i on of the N-protected verS|on of t he
hydr oxy-substituted, cyclic am nes of for
in Table 6, using nethodologies known to
ordinary skill in the art. Table 6 Exa
readily avail able N-protected, hydrox
cyclic am nes of formula 15 (19). Rraatcet R@d,Cl
hydr oxy- Structures Commerci al SoupCe, Cheniseal
substituted cyclic am nes Abstragts Nunber (CAS #), or
Literature Reference 1-Boc- 3- droxyazetidine HO- NBoc
CAS# 141699-55-0, CNH Technokogies, Inc.
nshaw Steeet Wpburn, MA 01801 USA Rma

He
IRy ’@;@’ ﬁ%)- Boc-3- 1\CNBac CASH 1094@186 )G F*iﬁbché
% [idin ) - (+) NoBoc- 3- CAS#N_<\
107489- 92,5, , pyrrolldlnol LR,
[(Ri)RBeELA-TyQtoxypirger i di ne r{>crﬂs#a¢@938 Rap
Al drich RNBoc (R)-1-Boc-3- CCAS# 143900- 4@4@ NBoc

hydr oxypiieri di ne Wat er st one Technol ogy (10)

substi t ut ed

Compounds of formulae (9) and (10), where L is -N(R4,)CO- or -N(R14,)SO;- can be
prepared as described in Scheme 6, where substituent definitions are the same as in Scheme
1.

For the ultimate preparation of compounds of formula (9), the previously described
diamine of formula (23) is reacted with a compound of formula (2) where X; =NH; and Y =
Cl (such as 2-chlorobenzothiazol-6-ylamine, CAS # 2406-90-8, KaironKem, BP29, 23
Avenue Bocoumajour, Carry le Rouet, 13620, France) to provide compounds of structure
(18) where X; = NH,. Reaction of compounds of formula (18) where X; = NH, with R¢COC1
in the presence of base or with R¢CO;H and an amide coupling reagent yields compounds of
formula (9) in which L is -N(R4,)CO- and R4, is H. Other R4, groups can be introduced via
reductive amination of compounds of formula (18) where X; = NH, and subsequent amide
coupling. Reaction of compounds of formula (18) where X; = NH; with R¢SO,Cl in the
presence of base yields compounds of formula (9) in which L is -N(R4,)SO;- and R4, is H.
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PCT/ US2008/ 087413 Carnel, IN, 46032 USA (S)-I1-Boc- 3-
WE2B4/08598900- 44- 1, NBoc hydroxypi peri di ne Wat BCBHUWE8/087413

Technol ogy HO 12202 Hancock Street Carnel, IN,

032 USA The diamipe intermediate of. forml (
Other ity S 86 RSt i F T R Gt o Coem?ﬁaﬁméz fpula (18)
wherefjég Fgaﬁla)su%%uéht%%anﬁde Wt Bigpenpounds of fornul a
(3) and Cs2CO3, wil provi de internmedi ates of formula

( ¥a) the mitfroate praparatipn nﬁ@@nmlaqda phforanladfl 0k trepoavidsslpflescribed

. formul a inte ates of for.nul a 8) haye _

diarnipg @ TR0 B d 3 BoSlsTRi ey o ok DRty e o e ana v -

5 Cl (su@ﬁ' h@Qtho@(Y—@fbenthKﬁ%Mamlr@' kaxya8dosls-82ah l@ﬂemseépkyd) ARbRuc Victor
cl oal kyl, fluoro, fluoroalkyl f1 uor oal kox

Hugo ng@tj(ﬁg]n[@os@)%o Erg@meqm_@g)d@mm})unc&nﬁ structure (18) where X, =

NH,. ﬂg@%ﬁln df% %R& 4%20&?%{‘?[ g@ gt ﬁo nvze r {ﬁ?g‘é{:é@ﬂl the presence

of base @ﬁmtlhrld;@(ﬁﬂ afrldrammﬂacc(@)ln@watgbﬁ yiddg cdtnpd‘vhtih ofiformulat(he) in
"U | mann Method" or the "Stille Method" as

WhlchdegScN(B@d)C&b&vé Rngrs He f4her Busa gropps 438 bgiiptroiiced via reductive

I.
10 amingtRBREGHBAMIOLE FRARRLIAPWRro BTV afed Albsoquent amide coupling
React®n of compaundis i farelubaet 1€ wheenX vy Nfbg’ath R&Sﬂ’zﬁﬁ m thepmpnce of

al koxy,  al koxyal kyl, al kyl., al k) c al k
base SIS o vyt 10T ashich RasoR ki fioss Jid Res i other R,
groups 52N Rl al Bl AP du@Rd andidRbhar %%@&M)Of fortfudla ?l 8) where X, =
appropriately substituted conpounds of 15 formnu (18)
NH, and pulbreqeamt velfanathidoformapounds of fornula (10) by the
"Suzuki Method" or the "U Il mnn Method" or the
"Stille Method" in a fashion anal ogous to the above
description for the congengh®n of conpounds of
formula (18) to conmpounds of formula (9). -50 WO
2009/ 085945 PCT/ US2008/ 087413 Schene 6 Rl6a

[ (Rl8a) (R18b) C) nR16b R3agRk R C Rl6a Rsq
s X RsNH(R 142), s LRe s X4
Y— __bwe |y ( OR y—
N X, RTorbelow N X5 N LRe
R3b R3b R3b
(2 (24) (25)
R16a R16
R R1g,)C R a
I 1;9}(:{ ;\?b) In \ e [(R18a)(R18b)C]n4<R16b
47e NH R4RsN KoCOj3 or TEA
H K,CO3 or TEA H NH or DIEA
Ric )R )C or DIEA 100-150 °C
(ool Ch 100-150 °G [(Rise)(Rigo)Cly——f~Ryro
a
R17a
(23) 23
R16a R16a
[(R1sa)(R18b)C]n4‘:R16b Raa R [(R1Sa)(R18b)C]n4kR16b Raa X
R,RsN S 6 R,RsN S 1
H>< N— H>< N—4
N X, N LRe
[(R1ga)(R1gb)Clp Rizo Rap [(R1ga)(R1gp)Clp Rizp Rap
R17a R17a
9 (10)
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R3a S X1 KzZC03 or TEA ~~ 18a)( 18b) 1n 16b R4R5N (NH

+ Y-<\ or DDEA RARSN S X1 N Xz 100-150 CH N H N
W(@@M%ﬂﬂ%) Clp R17b R3b [ (R19a) ( R19b) C) p4ARIIGT/B19084@87413

Rl7a (2) Rl7a (23) (18) /10rR6SO2CI base Rl 6a Rl6a

RERSXO 8] TRIRIAY @ K10 1RO NN - R RN R can be

prepar_eﬂ ak (RSB RISLGED . Rbf %e@ﬁmﬁfe%@ﬁ}z{t&%)cgnﬁ%o@d%h)f Rfhula

7a Rl7a 5 (9) (10) Conpounds formul ae
) Wf(eI@L WHINR 1)+, 8 compRIMizfEorme (2)IWIRMX) S@OCbmﬂ Yn;f Cl (such

o 2o PR 6L AT Ry b oM AT edmermass 5. PR g pY g . patemt
No. 364 DO®Y i€ r@cRBaviet drReqafval@Eanasine bf ferritd RNIFIR 14,5 BRd a non-

previ ous{/ﬁ/ descri bed ~dianmine of fornula (23) is
nuclegphigléq kagevfitstatd te Snpothsd abfoombiemperatyre) topkeiies sampouny of

formug@4iw’£12r6 & oo %%Q I%gfr E@k "o ggtgﬁg%h%%tlo% é’fl c%{HpBﬁnds of

formuBO@@DJmhmeT @andy. + eC(BIDI(ﬂEp;a) 136 20¢ equiaslies)ofttioe 151'6@1%11@152
ounds of structure (18) where XI = NH2, Rea
descriipd § éla%%ﬁﬁfofg%lfla{%} i fhg Rrassy oS pldiage mhﬂe— hegiinecpteen 100 and 150

°C yle'ﬁﬁso&% unds 6frfP1trﬁlﬁa @e)%l?é?gﬁ 19f$@ﬁ§1€ wi th R6CO2H and

an am e coupl i ng reagent yields conpounds of fornul a
( Analogowdty,dbr the uftimadé Bﬂo@aI)aﬁGh ofipemRihds bEfornuldt(hey where L =

P R T R AT POt

benzoﬁﬁ@z%@&uﬁﬁh\éladﬂl&?de GWSF# 2(§1@~06?@5}§r€15a%ﬁ %fln@m&QSNd)@ 654,296)
formula (18) where R6S02C1 in th

is reagieeweth oac ofuibas of iew Iadsnecmfrfpmmid ROH(Ronrada r(og)nuCh:OPhlhc
e 00 0L e B e Sl o
wherdoe = @lt efn@fluﬁ e@ow(nmg)e dsEiskyen8rdab@dn Svodfpoafdsioasulel25)
Wherefﬁcf)r néjl and = -CON(R14a) with one equivalent of the previously described diamine
of formula (23) in the presence of base while heating between 100 and 150 °C yields
compounds of formula (10) where L is -CON(R4a)-.

For the ultimate preparation of compounds of formula (9) where L = -SO;N(R44)-, @
compound of formula (2) where X; = SO,Cl and Y = CI (such as 2-chloro-6-
benzothiazolesulfonyl chloride, CAS # 6608-50-0, prepared by the treatment of 2-
chlorobenzothiazole, CAS # 615-20-3, Aldrich, with chlorosulfonic acid, CAS # 7790-94-5,
Aldrich, as in International Publication No. W02001/77092) is reacted with one equivalent of
an amine of formula ReNH(R14,) and a non-nucleophilic base, first at 0 to 5 °C, then at room
temperature, to provide compounds of formula (24) where Y = Cl and L = -SO,N(R 14,)-.
Subsequent reaction of compounds of formula (24) where Y = Cl and L = -SO;N(R14,)- with
one equivalent of the previously described diamine of formula (23) in the presence of base
while heating between 100 and 150 °C yields compounds of formula (9) where L is —
SO;N(R 14a)-.

Analogously, for the ultimate preparation of compounds of formula (10) where L =
-SO;N(R144)-, a compound of formula (2) where X, = SO,Cl and Y = Cl (such as 2-chloro-5-
benzothiazolesulfonyl chloride, CAS # 6608-49-7, prepared as in Skopenko, V. N., et al.,

Ukrainskii Khimicheskii Zhurnal (Russian Edition) 1977, 43(5), 518-21) is reacted with one
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where XI = NH2 and subsequent sul fonam de formation.
For the ultimte preparation of conpounds of fornula
W@ 2@/089® previously described dianm ne of foPCIUS2008/087413
(23) is reacted with a conpound of forrmula (2) where
and Y =

equwgz re:trﬂf&m n @ﬁ?ﬁ?ﬂ?&%ﬁﬁsﬁi %&namn#l@kf@a@hs@a%? first at 0 to 5 °C,
then am;e%q,eraz&e%%yﬁdéfb&hwuntﬂy epforﬁ;arakm) @h@fesz ”@3 2ROL =

France) to provi de conpounds of structure (18) where
-SONR 145)-- Qmseqﬁz&tm@acunn of caupmpodndsfophufad? mvhere ¥y Ghiaed b =

= NH the e f bas [ W .

-SONE e e Ba Lo U R By Fm B R Gl G in the
presef@loMBhe WHiIQ) hdafing Bétivebn 100 snd NOREAA G compslindd dafdriutd (10)

O her Rl4a groups can be introduced via reductive 10
whereglpismat(20% Rug) compounds of forrmula (18) where X2 = NH2

and subsequent ani de coupling. Reaction of conpounds

of forrmula (18) where X2 = NH2 with R6SQ2CL in the

presence of base yields conpounds of formula (10) in

which L is -N(Rl4a) SO2- and Rl4a is H Oher Rl4a

groups can be introduced via reductive am nati on of

conmpounds of fornula (18) where X2 = NH2 and

subsequent sul fonam de formation. 15 Schene 7 R3a R3a

R3a S X1 R6NH(R14a), S LR6 X1 Y4 | base YI! OR Y~\ N

XZ RT or below N XZ N:( - LR6 R3b R3b R3b (2) (24)

(25) Ril6a | (R18a)(R18b) CJn~R16b Rl16a RARSN

| (R18a) (R18b) Cl'n R16b NH RARSN K2CO8 or TEA H K2CCO8

or TEA NH or DIEA [(R19a) (R19b) CJp-R17b or DI EA H

100-150 C 100-150 C [(R19a)(R19b) C] p4R17b R17a (23)

(23) Rl17a Rl6a Rl 6a [ (R18a)(R18b)C] nR16b R3a

[ (R18a) (R18b) C] nR16b R3a R4R5N - (S LR6 R4R5N - (S X1
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HN\ 1 HN \ N X2 NLR6 I|(R19a)(R19b)Cl p R17b R3b
| (R19a) (R19b)Cl p R17b R3b Rl7a Rl 7a (9) (10) -52 WO
WQ2PINEBED45 PCT/ US2008/ 087413 Conpounds of fRCTIS2008/087413

(9) and (10), where L is -CON(Rl4a)- or -SO2N(Rl4a)-
can be prepared as described in Schene 7. For the
ultimate preparation of conmpounds of fornmula (9)
where L = -CON(R14a)-, a compound of formula (2) where
XI = COC1l and Y = d (such as

2-chl or 0- 6- benzot hi azol eSghdsan§| chl ori de, CAS #
37525-59-0, prepared as in U S. Patent 5 No.
3,654,296) is reacted with one equival ent of an am ne
of fornmula R6ME(R14a) and a non- nucl eophilic Raase,

first at 0% ! then at room tenperat ur & tQ_Xi
provi de co of fornmula (24) where Y = and L
= - CON( Rli'gf Sﬁfbsequent reaction of conpblinds o

fornmul a (24) ffrere Y = 0 and L = - CO\( R14a) - (2 ith one
equi val ent of the previously described di am of

Lor mul ahegzs L ?gx%ﬁgo%lmencel 8f base \Mg\ihér@élge t?%%géozm
et wee 0O C yields conpou

(9) vvh i 376@&( Rl4a)-. Anal ogousl y},:g%for th@KMno4

ul ti rrate prep ration of conpounds of formula (110)

where L = - Rl4a)-, a compound of formula ?)X
where X2 S@nd Y = d (such as 2-chlor 1
benzot hi azoNe onyl chloride, CAS # 2049- 06~k 4

prepared as ingrY. S."Patent No. 3,654,296) is gact ed
W th one equi@@al ent of an am ne of fornula RGd( Rl14a)
and a non-nucljeophilic 15 base, first at 0 to 5|C,

then at rgom tlenperature, to provide conpognds of

[(%Q(R%b]n w (Where Y = A and Ly, xdoR

Ase uent reclct*iz(@g "8t conpounds ofrNOyMUI @ (25 KoCOq o1 TEA
V\/nepI d 1de155.c CON(R14a) - with ne e N val efbb-1s0 o
F\oaRt sly descri bed di anjne,r of; f | a|(23)
[(Riga) R e”r?ce of base whil e hgﬂétw )[(']R190)] 9 n"100 and

150 Coyi eI ds conpounds of fornula (10}23)\/\Ihere Liis
-CON(R14a)-. 40 For the ultimte preparatl on of
compounds of formula (9) where L = -S02N(R14a)-, a
compound ofR1 ormula (2) where XI = S02C1 ang,, Y =d

([@uq(hmg@ 16 pr o- 6*’«3a benzot hi azol @ag (ngg)ay QJ‘I deRs

CAg,~N 660 gpdfied by the trean X1

chl or enzot Tiib CAS # 615-20- 3, r| ch vv|

9('&93( 0 F{c aC| . ¢AS # 7790- ggR n LH
{er natl onml Bubl i®ation No. WW2001) @2) R; s reacF%d

vvlth one eqy vaI ent of 25 an ami ne of fornul,

R6NH( R14a) nd a non-nucl eophilic base, fi rs at Oto
5 C, then at| roomusetenperature, to peyvi de cpnpounds
of formula ((24) where Y = O and L =r:s02N( Rl4a) -

where X4 =F, Cl, Br, or | where X4 =F, Cl, Br, or |

Ri6a Ri6a
[(Rma)(wa)qn—KRmb R [(Risa)(R1s6)Cls Rugs R
R4RsN S 6 R4RsN S 1
H>< N—Q H N—
N X, N LRg
[(R19a)(R19b)Cl, Ri7p Rap [(R1ga)(R195)Cl, Ri7p Rap
Ri7a Ri7a
9) (10)

-55-



10

15

20

25

Subsequent reaction of conpounds of fornula (24) where
Y =d and L = -S02N(R14a)- with one equival ent of

W@ b®90839¥3 ousl y descri bed di am ne of fornula (23)/UE2908/087413
t he presence of base while heating between 100 and

ey SprRR Bt gy MEtied s A HRTL R msapeat o of
cornp&jnd§ SIRRHANS (9)‘ atfd((rlU}J nawlqlélgl MHEKR, 5|- ors in Me&l%e’ involves
a conmpound of a (2) where X2 S02C1 and Y =

the copsuelhnaé CQmpcbumis of B}mmmi%}ﬂndiél)elswﬂﬁdnyl Q@hNBrsi dleS into

o 80 RS0 RS 6, TSR s

reactiGfivith @rb)aselzﬁlzﬁco Bds ReX§-wWHdre X3 UL BA oMt dhdOREis advated for
WD 2009/ 085945 PCT/ U82008/ 087413 equi vaI ent of an

a SnAg figagao ESmigr. i B, @émﬁﬂrRhAIaW@wé Sgpierced esEvprhdnigry:
reactzgl%ggr{eaﬂzﬂé%ﬁn% 3;161 %rz%??ﬁe edl 181? pggé \K&Eg/r‘@cw(?\%% ?B% NYO 2001,

pp 859862)\16&4@& of 1t§stb&aqe| emd sutsambnt@n Taé c@mmsmmls @$ farfulae (28) and
formula ( where Y = N(Rl4a)- with

(1) r@déoeéawa&%d feaging 1#1@ dﬁﬁéw&fsfpvma% é?ér) G MFssAssRY agfase such
as, buEﬁ’(;t'IHlln?ed(t%g‘aoté 1uhh@ar§or{y£ee %@&ﬁﬁaﬁfnebétsﬁl g?# #)glenﬁff’&n'w ?% with

etween 1 150 C yi él ds conpounds
compovrels ef Eornmlae$02)\d(nlaj(3,@l)) respedddeMO 2009/ 085945

[/ US20 74 h 8 R3a R3 X3 N
CRTRER O ARRE (R oF S Brer 89 R Richescd (e 9 &
prepal%%% \M&ﬁbd%l 1@ knm%ﬁoﬁlose g%ﬂ@nagé}klﬁ%% b reactlng the

t 1 K 1) KS2CCEt 2Cl 2 2

appro@@%gdygu‘ggtlt@e@ |1n11139s |\fh@4ul@j2@[[{}ﬁ@46 8R@ith mggissmlg e}hylxq_nlt-hogenate
(CAS#Y 1§0-l89-6, X}drlcl}ll) %(ozﬁrst give the ? rnercapgo bgnzgf?na?zole of formula (27) where
= SH, followed by either a) reaction with sulfuryl chloride (CAS# 7791-25-5, Aldrich) to
provide compounds of formula (27) where Y = CI (Zhu, L.; et al.; J. Heterocyclic Chem.
2005, 42, 727-730) or by b) reaction with iodomethane (CAS# 74-88-4, Aldrich) to provide
the intermediates of formula (27) where Y = CH;S-, followed by oxidation with an oxidizing
agent such as potassium permanganate (CAS# 7722-64-7, Aldrich) to provide compounds of
formula (27) where Y = CH3SO,-. When LH = SH in compounds of formula (26), approach

a) 1s preferred.

Scheme 9
R3a R3a
HO X, EtOCS,K 0 X
HS—
H,N X, N X,
Rsp Rap
(32) (33)

Compounds of formula (32) when treated with potassium ethylxanthogenate (CAS#
140-89-6, Aldrich) in a solvent such as pyridine and heated to reflux affords compounds of
formula (33) where Y = SH.
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Rl6a Rl6a | (R18a)(R18b)C] n~R16b | (R18a)(R18b)C] n16b

K2COB8 or TEA KZC or DIE A R4R6N, / NH or DI EA RARGN
WO 200/081945 H> \ 100-150 C H NH x\ 100-150 C  PCT/US2008/087413

| (R19a) (R19b) C] p4R17b 1 (R19a) (R19b) C] p4R17b Rl7a Rl7a

(23) (23) Rl6a Rl6a | (R18a)(R18b)C]nR16b R3a

| (R18a) (R18b) C|nR16b R3a R4AR5N / N _ | LH RAR H N~-S

Xt N X2 4 NLH I(R19a) (R19b)Cp RL7b R3b | (R19a) (R19b

/ )Clp R17b R3b Rl7a Rl7a (28) (31) Base Base

R6 X4 R6- X4, where X4 Schemed0, Br, or | where X4 =

Br, or I Rl6a Rl6a I(R18a)(R18b) C] n~ 516b R3a

R18a()l,-\2 I}’é] 8b) C] nl R16bR&E3a  RARH / (& NRS

N 2€|\i: LR6 4 bR %1(R19b)C]p &Rﬁ‘b rlresb%E %@m

%)sé a)(g@b)ﬁ:] BRL b RizaRi7a 5X9) (10)—65

2008/ 085845 PCT/ U§§OO/ O®7413 An alternati appfoa X
[(Rioa)Rege )ty frrann Met hot descri bedFerRedids przp%ifbati ORab
of conpgdhds of fornulae (9) and (10) in whiBfF L = 0,
NR1E) or S in Schene®? above, involves the €8nversion

of conpounds of fornul ae (28}, 80fcfkoadl) 1N whi, rkakh ethQ)d'
NR15, or S into conpounds of fornulae (9 ﬁ

which L = 0, NR15, or S in Sche/e®s above, mérotyhee B
reaction with a base and conpoun@®:R6- X4, efreeid =
F, d, Br, or I, and R6p|dsata@§u¢e4>atc@d+exfz%s %Uﬁ 0, (MeNHCH,)
reaction (Smith, M B. and March, J., Mareh's agvanced 22
organi c &hem stry: Risa

[(R1ga)(R+gp)Cln Rieb Raa [(R1ga)(R1gb)Cln Rieb Rsa
H o) LRs H 0 X1

(Re-LH)

HO>< N—<\N:¢[ OR HO N—<\N¢[
Xs LRs
[(R1Qa)(R19b)C]p4#R17b Rap [(R1Qa)(R19b)C]p4#R17b Rap
Ri7a R17a
(35) (36)
R23802C| or R23802C| or
(R23S0,),0, (R2350,),0,
base base
Riea Riea
[(R1ga)(R4gp)Cln Rieb Raa [(R1ga)(R1gb)Cln Rieb Rsa
H o) LRs H 0 X1
N—4 N—4
Rp30,S0 N % Rp30,S0 N R
[(R19a)(R19b)Cl, Ri7p Rap [(R19a)(R196)Clp Ri7p Rap
Ri7a R17a
(37) (38)
R4RsNH, K,CO4 \ ‘ R4RsNH, K,CO5
Riea Riea
[(R1Sa)(R18b)C]n4<R16b R?’a LR [(R1Sa)(R18b)C]n4iR16b RSa X
RsRsN :0 6 R4RsN 0 1
N Xo N LRg
[(R19a)(R19p)Clp Ri7p Rap [(R19a)(R19p)Clp Ri7p Rap
Ri7a R17a
(39) (40)

Compounds of formula (39) and (40) can be prepared as described in Scheme 10,
wherein n, p, Ry, Ry, Rza. Rap, R4, Rs, Rg, Riga, Rigbs R17a, Ri7b, Rigas Risb, R10a, and Ryop, are as
defined in formula (I), wherein:

L is selected from a bond, O, S, and -N(R;5s);
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reactions, mechani sns, and structure, 5th edition,

John Wley & Sons, New York, NY, 2001, pp 850-859) by
wo200p0859¢f its structure and substituents. ThePCT/US2008/087413

conpounds of fornulae (28) and (31) may be prepared

o e dorbis o Bydio et GRioTo ceso. Bl kotkalkeb dTipd, alitio

cyclo%laﬁlﬁtdn’d”ﬂﬁ&BQﬁ aHﬁ@rohlk’o%% YAy Biox Pr-SO ?RMa)(RMb), and
di1 soprop am ne conpounds o or mul ae

-N(R1@a25®2(3md) m&ompoumtﬁé’mtandel y. Con'pounds of formul a

o iR eP AL Rl S dPoR L AICER T B Ghavio,

cycloflkgi ﬂadsrys ﬁ&rb!ﬂkyln fllb@alkbky, HMrdxgalkbky QSOE’N(RMa)(RMb , and
rlately substituted anilines of fornmula (26

-N(Rlea%:t(g ) inpmpopest @i anhRethll xand Rogsn as defisd fapxmmpounds of
formul285 89- 6, Aldrich) to first give the

- ner capt o- benzot hi azol e of forrmula (27) where Y =

SHi, infoohdpousdl(33y iss§HL her a) reaction vvith sul furyl

chI orl de gCAS# 7791-25-5, Aldric a\() rovid

tuicarsrsliaamingy of frspl p@rch@mseﬂabl%i) or

prepa%ld u’smg mé’ﬁ&ﬁﬂ%i %ﬂo%n% se of ?%ﬁw& il 8 ﬁle7a§p )Nélgﬁ t@%(ted with

ction I odonet hane 4-88-4
cornpd)tmdp obtiroala 3B gini xyt @rcraadihatted taof 50F @, mull @rc(VZ(Ye) inwherdatés of
p @-?S foll owed by oxidation with an oxidizing 20
Oml% - such as potassi um permanganate (CAS# 7722-64-7,

Aﬁﬁéﬂefabé mh Mlﬁ%leda%d(ié’a[‘&i’@/%'%%at@é hydrsfﬁw@uﬁﬁe@ ar16J (?f f$rmula

i'n conpounds of fornmula (2
(D). Faspmptmolﬁ suczh)hydsowrsenb@trtn@d angedyarec@nRadicReut npidiKited to, those

showwﬁ%% HS\ H2N ( X2 N X2 R3b R3b 25 (32) (33)

s of formila (32) when treated with potassium

eFbyihs &g prpbrtioOStomBARdS 8f RrmAladB¥; Mitednitddates of formula
sol vent such as pyridine and heated to reflux affords

(34) hawanso srlersedfromi(drammarczgfrapbie Bs oyl andsK, selggedrom hydrogen,
oAU, ST SERUUOR S
fluoroOf¥drokd k€, XhorddRoXiA hydYexsalkiixl, -8, NR NHR1X0), and -N(R142)SO2(R14p).
Such appropriately substituted compounds of formula (34) may be converted to compounds
of formula (35) by the “Suzuki Method,” the “Ullmann Method,” or the “Stille Method™ as
described in Scheme 1.

For the ultimate preparation of compounds of formula (40), intermediates of formula
(34) have X, selected from Cl or, more preferably, Br or I and X selected from hydrogen,
chloro (except when X, is Cl), cyano, alkoxy, alkoxyalkyl, alkyl, alkylthio, cycloalkyl,
fluoro, fluoroalkyl, fluoroalkoxy, hydroxyalkoxy, -SO;N(R142)(R14p), and -N(R14,)SO2(R4p).
Such appropriately substituted compounds of formula (34) may be converted to compounds
of formula (36) by the “Suzuki Method” or the “Ullmann Method” or the “Stille Method” in a
fashion analogous to the above description for the conversion of compounds of formula (34)
to compounds of formula (35).

The alcohols (35) or (36) can be converted to compounds (39) and (40) according to

methods described for Scheme 1.
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2 |1 (R19a) (R19b)O)p (R17b R3b [ (R19a)(R19b)C)p R17b

R3b R17a R17a (1) (33) (34) "Suzuki Method" "U | mann
wWORGhogEY43 he NH R B OR24 heterocycl e OR R - LH PGI/USIRB81087413

or hetroaryl ( 6 ) of R6 Pd catal yst, K2CG3,

(cyc- Hex) 2PR25 Cu, Cul, K2COB3, (MeNHCH2)2 Rl16a Rl6a

[ (R18a) (R18b) C) nR16b R3a [ (R18a) (R18b) C)nR16b R3a H O

LRE HOX1 HOMNM ORHOM I N X2 4R N LR6

I (R19a) (R19b)O)p (R 7b R3b I (R19a) (R19b)C)p R3b Rl7a

Rl7a (35) (36) R23S2Cl olScRagstRCl or (R23SR) 20,

(R23SM2),20, base base Rl6a Rl6a

KRMJR 8b) C) n~Ri6h. R3a [ (R18ay Ré,gb
%1 R23 30 \ %\ N |
64 9a)(Rﬂu9b*)C)( RSb—Z—[—GR-:LQa)Cg?Pé
7a A8) X:R4RSNH,

[(Rroa)Bp R17b[(R18a)(R138b) O n R16bRasRp
R16(93)R3§17R4R5N O LRg RARSN O X1 H N_

OR
KOH

KOH

R
R1sa)(R186)Cln R Rsa 16a
[(Rrea)(R120)C 190 X [(R18a)(R18b)Cln Riep Raa Q
RsRaN _<O 1 RsR4N 0
H N N OH s 4H >< N_<\N OH
X
[(R1Qa)(R19b)C]p"ZR17b Rgyy O [(Riga)(Res)Cly / 2

Ri7a Rﬂl:ﬂb Rap
(42) (43)
R16a R16a
[(R1Sa)(R18b)C]n4iR16b Raa [(R1Sa)(R18b)C]n4<R16b Ree Q
RsR4N 0 X RsRsN O NRygRo
N N
H< _<\N1>EmNRZ°R21 “< [%Nij:
[(R198)(R19b)c]p4%R17b R3b 0] [(R198)(R19b)C]p R17b R3b
R17a R17a
(44) (45)
5 Compounds of formula (44) and (45) can be prepared by combining (33) and (23)

together as described in Scheme 11, where one of X, or X; is carbomethoxy [C(O)OMe].
The ester can be hydrolyzed to the carboxylic acid followed by amide bond formation to form
compounds (44) and (45) according to methods known to one skilled in the art of organic
synthesis.

10
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w@zoposadds of fornmula (39) and (40) can be preper/Es2008087413
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Rl17a Rl7a (23) (3
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R17b N R3b | (R19a)
B3) (41) OR KOH K(
16b R3a Rl6a R R4N
R16b R3a 0 5 H N
I (R19a) (R19b)C] p F
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hene 11 Rl6a R3a

gayl CRE8H) st R16b

s o

DHdoniRkfd to the necessary
O X1
OPHIPPH@% Frierpula (28)

UVJ'%{% (—4 %—l b(y A:[ée)atment

with CH3SK and heat
(Testaferri, L.; et al.,
Synthesis 1983, 751-5) or by
treatment first with Mg, then
with sulfur (Sato, R.; et al.,
Heterocycles 2001, 55, 851-
854).

Table 8

Examples of readily available anilines of formula (26).

Anilines

Structures

Commercial Source,
Chemical Abstracts
Number (CAS #), or

Literature Reference

4-amino-3-fluorophenol

OH

1
H>N

CAS# 399-95-1, Matrix

2-fluoro-4-nitroaniline

F

NO,

CAS# 369-35-7, Aldrich
(After conversion to
compounds of formula (27)

where LH = NO,, reaction
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R16a Rl16a
R16b R3a 0 1 1.1

RSRAN O : I ( X1 RSR4N

| (R18a) (R18b) CJ n R16b R3a | (RL8a)(R18b)Cln

O\ NR2OR2 H

WOR00BI08$932 | (R19a) (R19b) C] p(: N20R21 17b R3b 0PCT/US2008/087413

| (R19a) (R19b) Olp R17b R3b Rl7a Rl7a (44) (45) 5
Corpounds—et—torma{(44)r—and{45)—can—be prepared

conbi ning (33) anp (23) together as &4 F%é@n¥?PSO
Schene 11, where pne of Xi or X2 is caﬁQQﬁE; )Y
[C(OOwe]. The ester can be hydrol yzed Q)(nge
carboxylic acid fpllowed by am de bonjc@mpmmtmoﬁﬁnnmkHQS)

form conpounds (
known to one sKki
10 -59 WO 2009/ 08

Exanpl es of readi
formula (27). Be
Source, Chem ca

Literature Refer
benzot hi azol e G
reaction with dia
compounds of forni
R3b, and X2 = H
converted to the

ed in the art of org
945 PCT/ US2008/ 0874
y avail abl e benzot hi
hzot hi azol e Structuré
Abstracts Nunber U
bnce  2-chl oro-6-net ho
L <~ CAS# 2605- 14- 3,
M nes of fornula (2]
Ul a (28) where LH =
 hese internedi ates
hecessary

14) and (45) accordin

0 t S
ﬂﬁzﬂgﬂésis
Lﬁedﬂ_@féln%f the aromatic

azol es of

> 5itOograep by gatalytic

droéér&ﬂ% or with zinc,

Afstrdx@mpleN praVid@rthe
B) to glve
deyizd sapprads of

‘f(?rﬂlul?ae(%) where LH =
NH;.)

2-Fluoro-4-thioaniline

Fj : SH
HoN

CAS# 15178-48-0,
Apollo Scientific Ltd.
Whitefield Rd.
Bredbury, Stockport,
Cheshire, SK6 2QR
United Kingdom

Compounds of formula (30), or their precursors, may be purchased (Table 9) or

prepared using methodologies known to those of ordinary skill in the art, by reacting the

appropriately substituted anilines of formula (29) (Table 10) with potassium

cthylxanthogenate (CAS# 140-89-6, Aldrich) to first give the 2-mercapto-benzothiazole of

formula (30) where Y =

SH, followed by either a) reaction with sulfuryl chloride (CAS#

7791-25-5, Aldrich) to provide compounds of formula (30) where Y = Cl (Zhu, L.; et al.; J.
Heterocyclic Chem. 2005, 42, 727-730) or by b) reaction with iodomethane (CAS# 74-88-4,
Aldrich) to provide the intermediates of formula (30) where Y = CH3S-, followed by

oxidation with an oxidizing agent such as potassium permanganate (CAS# 7722-64-7,

Aldrich) to provide compounds of formula (30) where Y = CH3SO;-. When LH = SH in

compounds of formula (29), approach a) is preferred.

-62-




conpounds of fornula (28)
with BBr3. 2-chloro-benzothiazol -6-yl

WQR206/08048,

Carry |l e Rouet,

where LH = OH by treat nent

S::~] NH2 CAS#

am ne C -<v Kairon Kem N a-; Z~ BPPQOUSB08/087413
avenue Bocoummj our
WO 2009/ 085945 PCT/ US2008/ 087413 6- br onb- 2- chl or o-
CAS# 80945-86-4, Aldrich

reaction with diamnes N apfcof fornula (23) to give

conmpounds of fornula (28)  where LH = Br and R3a,

13620 France -60
Br

benzot hi azol e C~~ (After
R3b,

and X2 Exdpplehefseadiht avaiehlt hewrothianoldsef foomletiled to

noarocoors

+ A
C11

£ ~y ol A
roritiurd

fecessary—cofpounds —of 2.8) where tH—=
Beay=ilY eat rent W PHCBERSK and heat | COTESTAPkgee: Chemical
et al., Synthesig 1983, 751-5) or byAbltrRel N@berd (AR #), or
with My, then wth sulfur (Sato, R | et al.,
Het er ocycl es 2001, 55, 851- 854). TaplécgturxBeafsrasse of
—eadit vai tapteanttimesof fornmutp (26 A tmes
2-Bfter e e %o mer di al Sayr ¢ Cheni tal Abstracts
benzothiazole CI—<\ CAS# 3507-28-6,
N OCHs | Daxian Chemical Institute

#179, 10169 New Hampshire
Ave.

Silver Spring, MD, 20903
USA

(After reaction with diamines of
formula (23) to give compounds
of formula (28) where LH =
OCHj3; and R3,, R3p, and X; = H,
these intermediates can be
converted to the necessary
compounds of formula (28)
where LH = OH by treatment
with BBr;.

2-chloro-5-nitro-

benzothiazole

S

c—4

N

12,

2

CAS# 3622-38-6,

Daxian Chemical Institute
#179, 10169 New Hampshire
Ave.

Silver Spring, MD, 20903
USA

(After conversion to compounds

of formula (30) where LH =
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Conpounds of formjla (30), or their ohﬂiﬁfgg@g@‘ﬂ@nomyhﬁ@c for
purchased (Table 9) or prepared usiphg nethodol
known to those of |ordinary skill in %xemapl? prBVI%%S R desired
reacting the appnopriately substitutg aqnpdunug Bﬁ‘ﬁ)rﬁﬁla 31
formula (29) (Tablje 10) with potassium
where LH = NH;).
2-chloro-5- CAS# 80945-82-0,
S
benzothiazolamine C|—<\ :@\ Chemstep
N NH; 20 Avenue Victor Hugo

Carbon Blanc, 33560

France

2,5-Benzothiazoledithiol

CAS# 854060-35-8,
ChemPacific Corp
6200 Freeport Center
Baltimore, MD, 21224
USA

Table 10

Examples of readily available anilines of formula (29).

Anilines

Structures

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

Reference

3-amino-4-fluorophenol

POt
H>N

OH

CASH# 62257-16-3,
Waterstone Technology
12202 Hancock Street
Carmel, IN 46032
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Compounds of formula R¢-X4, or their precursors, may be purchased (Table 11) or

prepared using methodologies known to those of ordinary skill in the art.
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4Reference

Methyl 6-chloro-pyridine-

3-carboxylate

CAS# 73781-91-6, Aldrich
(Precursor compound
provides compounds of
formulae (9) and (10) where
the ester can be hydrolyzed to
the acid, the acid activated as
an acid chloride with oxalyl
chloride or thionyl chloride,
and the acid chloride
converted to the desired
amide by treatment with the

appropriate amine).

6-Chloronicotinoyl

chloride

Cl

/

Cl

CAS# 66608-11-5, Aldrich
(Precursor compound that
can be converted to the
desired amide by treatment
with the appropriate amine to
give Re-X4 = a 5-
carboxamido-2-pyridinyl

chloride).

6-Chloro-N-methyl-3-

pyridinecarboxamide

CAS# 54189-82-1,
ChemPacific Corp
6200 Freeport Center
Baltimore, MD, 21224
USA
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Ani lines Structures Commerci a
Abstracts Nunber
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PharmLab LLC butyl r H 2000 Hartel Street,

Suite B Levittown| PA, 19087 USA (A
compounds of formula (30) where LH
subsequent treatment with that inte

fter conversion to
NHBoc, and
' nedi ate with the

di am ne of fornula (23), conmpounds pf fornula (31)
are obtained where LH = NHBoc. Such| conpounds of
formula (31) can be converted to the desired
compounds of fornula (31) where LH F NH2 by
Mdth@at dBatb-2M t h extess HCL or CAS# 33332-25-1,
CI N
pyridazinecarboxylate \[ = ChemPacific Corp
-~ O
N ~ 6200 Freeport Center
© Baltimore, MD, 21224
USA

(Precursor compound
provides compounds of
formulae (9) and (10) where
the ester can be hydrolyzed to
the acid, the acid activated as
an acid chloride with oxalyl
chloride or thionyl chloride,
and the acid chloride
converted to the desired
amide by treatment with the

appropriate amine).

The compounds and intermediates of the invention may be isolated and purified by

-67-

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

pressures, sublimation under vacuum, and trituration, as described for instance in "Vogel's
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mand&ic, afadlactio enc{Hanheailioaiar eth@rmsollﬁmdc ttolatnesh] féiic caphihelenesulfonic,

converted to.the O desired anide by treatnment, with
benzep?‘%llfg%r %l?qné(f dumaki¢, angleje, gluconic, acetic, propionic, salicylic,

hydrochloric, hydrobromic, phosphoric, sulfuric, citric, or hydroxybutyric acid,

camphorsulfonic, malic, phenylacetic, aspartic, glutamic, and the like.

Compositions of the Invention

The invention also provides pharmaceutical compositions comprising a
therapeutically effective amount of a compound of formula (I) in combination with a
pharmaceutically acceptable carrier. The compositions comprise compounds of the invention
formulated together with one or more non-toxic pharmaceutically acceptable carriers. The
pharmaceutical compositions can be formulated for oral administration in solid or liquid
form, for parenteral injection or for rectal administration.

The term “pharmaceutically acceptable carrier”, as used herein, means a non-toxic,
inert solid, semi-solid or liquid filler, diluent, encapsulating material or formulation auxiliary
of any type. Some examples of materials which can serve as pharmaceutically acceptable
carriers are sugars such as lactose, glucose and sucrose; starches such as corn starch and
potato starch; cellulose 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
cthyl laurate; agar; buffering agents such as magnesium hydroxide and aluminum hydroxide;
alginic acid; pyrogen-free water; isotonic saline; Ringer's solution; ethyl alcohol, and
phosphate buffer solutions, as well as other non-toxic compatible lubricants such as sodium
lauryl sulfate and magnesium stearate, as well as coloring agents, releasing agents, coating
agents, sweetening, flavoring and perfuming agents, preservatives and antioxidants can also
be present in the composition, according to the judgment of one skilled in the art of

formulations.
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injectiog apfiénfyEignr ed anide by treatment with the

. Eg&@%&%ﬁ{c@o %dﬂln@% tbon-sr?oer &%%{W g&'ﬂl%agﬁhﬁ%@% @Mcgétic%hy
acceptable sterile aqueous or nonaqueous solutions, dispersions, suspensions or emulsions
and sterile powders for reconstitution into sterile injectable solutions or dispersions.
Examples of suitable aqueous and nonaqueous carriers, diluents, solvents or vehicles include
water, ethanol, polyols (propylene glycol, polyethylene glycol, glycerol, and the like, and
suitable mixtures thereof), vegetable oils (such as olive oil) and injectable organic esters such
as cthyl oleate, or suitable mixtures thereof. Suitable fluidity of the composition may be
maintained, for example, by the use of a coating such as lecithin, by the maintenance of the
required particle size in the case of dispersions, and by the use of surfactants.

These compositions may also contain adjuvants such as preservative agents, wetting
agents, emulsifying agents, and dispersing agents. Prevention of the action of
microorganisms may be ensured by various antibacterial and antifungal agents, for example,
parabens, chlorobutanol, phenol, sorbic acid, and the like. It may also be desirable to include
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.

In some cases, in order to prolong the effect of a drug, it is often desirable to slow the
absorption of the drug from subcutancous or intramuscular injection. This may be
accomplished by the use of a liquid suspension of crystalline or amorphous material with
poor water solubility. The rate of absorption of the drug then depends upon its rate of
dissolution which, in turn, may depend upon crystal size and crystalline form. Alternatively,
delayed absorption of a parenterally administered drug form is accomplished by dissolving or
suspending the drug in an oil vehicle.

Suspensions, in addition to the active compounds, may contain suspending agents, for
example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters,
microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, tragacanth, and

mixtures thereof.
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silicates, and sodium carbonate; ¢) solution retarding agents such as paraffin; f) absorption
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Dosage forms for topical or transdermal administration of a compound of this
invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays,

inhalants or patches. A desired compound of the invention is admixed under sterile
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acceptable salts or esters, or amides derived from inorganic or organic acids. The term
“pharmaceutically acceptable salts and esters and amides", as used herein, refer to
carboxylate salts, amino acid addition salts, zwitterions, and esters and amides of compounds
of formula (I) 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,
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acceptable metal cation or with ammonia or an organic primary, secondary or tertiary amine.
Pharmaceutically acceptable salts include, but are not limited to, cations based on alkali
metals or alkaline earth metals such as lithium, sodium, potassium, calcium, magnesium, and

aluminum salts, and the like, and nontoxic quaternary ammonia and amine cations including
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eI|X|rs E addltlon to th actjve co ounds, the

AmMOn ik tHirype yammamim.fgiactiyiammeniums methylpgmepum,
dlmetﬁﬁmﬁmnyunﬁﬁﬂlet@l&momaﬁlt tridflarfonfuBl, dRN foni@f, er

or other sol ven sol ubi l'i zi'ng agents and enulsifiers
cthylagunénivm and thwylikeal thbmlepresmr\@pygatm voineh useémllfyt the forrnatlon of

rbonat e. thI

base 33 AR g RlS iy R Ry AR e SR Ranoy GG bipeidine, and
pqmnghﬁethylfornan1de oils (in particular, cottonseed

groundnut, corn, germ olive, castor, and sesane

oilhe Jermg ipil@@@%?utlcailﬁﬁﬁfﬁﬁ?@l@s@rff @p Vﬁedaheé@hdlefers to esters of

I t

comp&ﬁld% %%‘ ﬁ%é 1&96%&@11 ﬁ\]ﬁl?clthshﬁ?ay%egl{rn e\%f_ﬁgdag i %ég {hl% rs1 % {rhtat break down
readildiid the rhhﬁ].anﬂobéy a lehvecthopasht ¢oammuaador aksothiereof. uEﬁarnples of

adj uvants such as 30 mettlgé:a gents, enulsify and

pham%@ﬁ@ﬁw ASFCRgRIG: BON-iRtisetsins Athe Tvapae wgludg arto-C3 allo esters
o CREE CYTIBI AL RS Ol BUChORL il pnsor e
compoungs f famulan@) mede bo prﬁpmedtasqormag tte sonveneamm methwkds.oRer, example,

el s, wder s, qu ra i.nhal.ants or
such SfrSinal BRFHEBted Qo bisls stivgr bF Hercliny B B sRmpeund that contains
LSta@H | KR3PQ
the b3y e pang é‘%l?ifgﬂ eh llytclibolie HidH phga?%%%ae%? Ot apijhpeid and
an arymlecpwhb kheidsnelr dsdrenaoid agidylnribe desd 0|£ cempowls |cv@tglnmg carboxylic

b
scid 8o b p Ry HERPLORatals PEled P P RAb R pontining
the cafdox9li€ 8¢l gf’miﬁaw GeaREoW 6f 1he an‘thrﬁi Whe bseapeh of trieﬂiyﬁlrmne and
i nvention e oi ntnents, Pastes creanms and gels

an alkybhaligeralkyliriflatgi for exarapie anthgpethyldodige cempyipd @fcympgntyl
f |

fodidd, THEDial inas A [FBprBHl, KEGRLEAR G LahPoyrdlulfinal R Buch o
hymbpmbueahyhﬁmengkymﬂbadlanhmhmnﬂ&reh@mﬂonltes silicic

aci d, lﬁ and zi c oxi d mi xtures thereof.

PORELTR & WF% ¥ afcee eae}rwde.,ﬁs Herd W% refsry tgenon-toxic
amideS %?Hfél{ t18£ dk e?i fréﬁi%ﬂn’l(ﬂpa pri ‘I_Ei @?@Q d6 1 aﬁiﬂek Ql'l(f:secondary

aci d, al um num hydroxi de, cal C|u |cat
Cl-to-ﬁ@ldwdllnsrl deripswde the aake oﬂ@cwncbat}uarﬂme@fthet eme nmybﬂsodmwashe form

of o 53 R TOo R 167 B ORI BE AP O BB MR b e Vi) from
arnrndn[hV entih-en af% pﬁhﬁaj Aidadmdane ﬁtoec;@lalk?l §da8nd 2y BinRfes are

posones known in the art | posones are

prefergféin ekmidey oaénmw@momd@mf rrosphd) m@l&’di’@ pmpamdrﬁéﬁorﬂmgu tel

f
conveHRF PTG EPRRDERERARY Fres Bl eyl IRe Bioniied fomppeumpouncs
contaidlin®eins8d ot Becddad uﬁm&%rﬁﬁﬁd BiMeadityn oTelhe écsfpolind that contains the

physi ol ogi cal | y acceptabl e an
amino group with an alkyl anhydrlde aryl anhydrlde acyl halide, or aryl halide. In the case

of compounds containing carboxylic acid groups, the pharmaceutically acceptable esters are
prepared from compounds containing the carboxylic acid groups by reaction of the compound
with base such as tricthylamine, a dehydrating agent such as dicyclohexyl carbodiimide or
carbonyl diimidazole, and an alkyl amine, dialkylamine, for example with methylamine,
diethylamine, piperidine. They also may be prepared by reaction of the compound with an

acid such as sulfuric acid and an alkylcarboxylic acid such as acetic acid, or with acid and an
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nmet abol i zable i pid capable of formng |iposones may

be used. The present conpositions in |iposonme form
WOorgnp908aai n, in addition to the conpounds of REEUS2008/087413

invention stabilizers preservatives, and the |iKke.

The ref |ds are the ur.al and.s nthe
afylcaﬁlrﬂasﬁﬁ arl 6015 Ao pder Qf??r Bpg rait ¢ @rr‘ﬂﬁt‘%rg?lecular
swves%ﬁi‘ﬁgd S?H’@&ﬁﬁfésﬁldﬂrcaﬁ QERLAES condfoul Bhﬂf@%n&e@rtlgﬁ’ 'irmhe form of a

| i posonmes are known in the art. See, for exanple,
pharnpeasicelly acceptable pvedrhgds in Cel | Bi ol ogy, Vol une XV,

A

oSS e ERepMESh PRAaccibienTL e e i sadkany
synth&fzell bk Sorhdd ®tih 9ol Uistk il rmRONMIRY @mppRAGYST, folhilh (BNt S

and i nhalants. The active conpound is m xed under

sterile 25 conditions wth a pharmaceutically

rrier and any needed preservatives,

Meth(%%r%?@?e?%&}tﬁﬁr opel | ants, which can be required.

Onhbabmpeuride emu b@hpmtsqns @Y eheOhdntion tags uebder tseading and

sol utions are contenplated as being within the scope

preverffng q7tain ¢iergpRsiaA ISAaiféwshuma&a Ad aRBY#Fo <)t Aoportant

conse £ b{s‘h@ Qb ﬁtlﬂ@ @5 n‘gguﬁc%%f k Vlﬁ ﬂtlgﬂ t@hﬁ)ﬁuﬁfeethe egects of
ont enp ate e CO i nventi on can

histamised ri:cn:ptdnmnf@ﬂmtbé c@hpyunes dcﬁtcnbed inythe 8@ catt@ephaiifcet

.salts or est er , or ami des .de ed fr i nor
LR U LN e R R A
comp&"i"tll&ﬁ REGiRE ‘i@fh% 1@%@1‘[1@%1‘%%?56&1 for tféﬁﬁ‘ her If‘rb%ntlﬁlgfd?s%ak@ and

carboxylate salts, amno acid additi on sa

disordevs modiltodby hisrinineBarecptmsl Bypickly., Uf:atmnb@lmd@ntlolﬂ of such
cisass SR Fortth HERE CrRR AR o FARE B SBHGy-p ocertors n
a manii&l, by 8&HBRSt@ ndhdemsouald dr tempssita drahs ity tithrdlime or in
t 0Xi Ci t irritation, -72 WD 2009/ 085945
comblrnefmjsz RYHETAFIZE agdnt ay PATEOF HSWSHIC ISENhe | i ke,
|
o1 fe SORPIR 0P 1 i pllof, R GRIRITEL for IERAALULS Spdeticdin the
exarnpledj @bmmmt dffinity joralecleiptaaies3 sakptorsraitiehacfoe, thwosenpounds of
thin the scope of und nedi cal

. salts which )
the m]"?}’ﬂlﬁﬁ’é‘?‘ﬁy es“&F{“i fﬂr\l\%q ratppslt and PESHERLRY Oaa%msrsr% CPP‘?@B%SSSuCh as
attentfoh- cﬁﬁgﬁ@@%&%wﬂ% Ji Q&S (ADHTS aeﬂ\ﬂltghﬁ)%elﬁﬁﬂqu@erﬁ%h CiddYdiscases
irritatio rgic response , and are
with definteoSuemoey, Wathing scleasgpdnedid, eogleneé defiaiis ok scrlazoprhrema

Pha ce al.l acce taple.s ar wel |,- known
comnif YRGS S e GBI BBt o ALz s B T
co gmtfi‘irerh%{pairﬁféhﬁfeb%s? NdizuRd! dfdr&iathiaNisOind Rens0 ARAIAARkREss,

the invention or separately by reacting a a free base

dizzinfssn danpyic's vbisme,avesublﬂ@rtdl@réﬂg,a@r@g%@b@ltyﬁdrae@tesnmpe Ibdiabetes,
Syndr%mlsg lr&e?t a%killth% 3 asltatmac%lss&n(gaﬁgrr%gtmag gﬁl %I%dfo%rléeit B%ll(lel 1n61l}11dm§rneuropathlc

It

pain, 6Moakthifii§ péinteuasRtial Slecpdik@ats, narédlghsiapfhol6gitdlalRpiness, jet
aspartate, benzoate, benzenesul fonate, bisulfate,

lag, dpyigtappss, @100d alerrbpmtbanolarcisasasr dapressioat ebscei vy aBNAY v disorder,
Toure#kY g}%{a‘i’&ﬂ&%ﬁaﬁ&n sﬂﬁgga%ﬁ LE@hR dullilﬁg ttlﬂ’?&ﬁtcgrcn{bw ﬁ%%n%ma, and

polycystic ovary syndrome. The ability of histamine-3 receptor modulators, and

consequently the compounds of the invention, to prevent or treat such disorders is
demonstrated by examples found in the following references.
The ability of the compounds of the invention, including, but not limited to, those

specified in the examples, to treat attention-deficit hyperactivity disorder (ADHD), and
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fumarate, hydrochl oride, hydrobrom de, hydroi odi de,

2- hydr oxyet hansul fonate (isethionate), |actate,
worelogas®4s met hanesul f onate, nicotinate, PCT/U82008/087413

2- napht hal enesul fonate, oxal ate, panpate,

deﬁc1§?€ta‘%t§}a1tgg wRehs draptsoredabl Gyl D) e C}fé Ch5057 45, 38-55;

Fox, rBOGtYa@n%ﬁvmé%BQ%%ﬁP% ped eybﬁmqembupweta%%ﬁ@lo ical
p-t ol uenesul fonate and undecanoate. Preferred salts

CharagferigstoncodgiyontiBreofinic# & ffipacyrin Cognitior ané Echiapphrertie ohmBotent

ar i. d he ;basi.c
and S{ERSGENRIATHT Reordiog Aokt 'SER YL Papnsalpmyiop
Experfib&hialaRfpiu@ds (20039813 al Kyl o akire@s oskistamise MEtdyptor ligands
et hyl, propyl, and butyl chlorides, brom des and
GT- 2$3doﬁndé$pr0>ﬂ£@l ifisdeRgAtedsAsIRisttion axpidAnegsrceionss Myhe spontancously
hypef%gﬁ(lg}e{ag pgﬂ"' %{d;(yd} d% Cgﬁ aq ]?%%Irvlq%%lfﬁgruﬁg}e;%a%}g (556@%”131 1,2), 151-
161; YdieQet zde;EPETb(rlQQ@)JIm arel -1 5 'dé@tlfﬁatydmdddyﬂhahﬁhaod@cal
such . as benzyl and phenethyl brom des and ot hers,

Charagigyiggtionrof g, Sel’@%PUNF\@ 15#-4-uk Efétl&fé’ﬁﬂméd%%ldﬁlé@mf‘aﬁe Receptor
nganﬁg"? F%@éa@ bt &l RGifinal %@HMH@&%OB @‘frél #3p MM %@ra@@utlcs él 998),
enp e al cept a

d’to form pharnaceuti
287, adeitoi bozes At Expant@pnhmmﬂ@apeum ﬁamnts (Zm]OdéO,qs 1045; M. T.

hydr.ac [,i.c aci oni ¢ aci.d u ac:ld
alpeg dEAEPETh SErERLEhiaia Cenlh S aGrPherabhBaomS
Invest@Giti@nal THuEL €1999) ﬂ,pagégcsamm MHaPwitz 8N4 ‘P‘s§rdh'oﬁha%ﬁiagology, 82:73-
asic addrtion salts can be prepared in situ during

77 (19%4& Dumerty aind Bleroiveli. Bxil ByaimiKdsc &7i6dr09 @98 Doipdfarddes abf J.
th| | nv.

PharfylpR EX Vi | 97 S0 EERCO0RE 1348 RO ShE Newronel, Alyiry 2222

(19964; had Mper @l dBehaQaBB@tﬂﬁbﬁ D31 19 1CEA10Q08L ) GRse 8S. A., et al. "Attention
rmaceut i cal | y accept able netal cation or wit h

h
deﬁmghf»?mrﬁca%y disprdst: gatiophysiolegy @nd destzardaey tesrtrpquty.| Apgual
Repor?snﬁlrﬁe 10159%111@@3?35 (5@6%) y37af"1C LV%I’[%G?" .‘Lg.,: arﬁ(dln%fﬁgcfm@% H.

are no ations a?se on al s or
"Drugalukadriinecsegatidn foritednsiosdeficiabyperddivityndiseafdi Udurrent Opinion in

pot assi um |.ciu magnesi um and al um num salts,
InVeStégﬁ"&‘V?Pé’u%@ég 2)and@- KKt oxi ¢ quat ernary ammoni a and

ngh EhiGRL HORS cb g&ﬂf&k BOthe inveiffor qg&ﬁ@iﬁg%ﬁ not limited to, those

CT/ US2008/ 08741 anmmoni um tetraneth 1ammn| um
specifiestin alet dxphrpibasptoi traat dered¢riipl amvihd sdases withd d@ﬁ;ﬂtb wf ammmy aumd

earni b LA EHACY b S RES| Oh RPN P BEBAATT e receplor

antagSHi@QALT0ANT RS AUSEORD: 1l ofh WREbIHay BBl lafd natropIQ@f&oglcal
addi ti on salts include ethyl enedi am ne, ethanol am ne,

charagi¢regatignol o, fe B..pit pedownalef phm@lambgp@nézxmmenrﬁé theagpentics

(2003 JBRERIBEE aF R MR ERERL B eL: rosePBr R el

cognifiydémay@fg bfopeities irdiags. I' Nedxy de Bt ;Tagemidadbn RegakehdQoen),
[ in the human body to | eave t he par ent conpound

52(Suél§1§g)lagllt33t2h8?@é$ﬁs Ex@h'ﬁh edismingHa pptagautiteigperymide dose-
depen@%?ttgfgé_nﬁﬁcgeﬁ ﬁri}a'%é'g ?éll}sg)hﬁe?t{o%rﬁld%vetr&g ahMUER I dRBed Whlligﬁlpme or
scopolamine in a one-trial inhibitory avoidance task in mice" Behavioural Brain Research
154 (2004) 211-219; Onodera, et al. Nauyn-Schmiedebergs' Arch. Pharmacol. (1998), 357,
508-513; Prast, et al. Brain Research (1996) 734, 316-318; Chen, et al. Brain Research (1999)
839, 186-189 " Effects of histamine on MK-801-induced memory deficits in radial maze
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10 and C5-to0-C7 cycl oal kyl esters, although Cl-to-C4

al kyl esters are preferred. Esters of the conpounds
woboohosand a (1) nay be prepared according to PCT/US2008/087413

conventional methods. For exanpl e, such esters nmay be

appended o hydro b reacti on of . the.
perforaBRE (st Bs S et b n TS HInS I SO a0 EEnitignd

Neuro@&@n&nan@'liib!ﬂ)é}ﬁ(zié%lﬁe'vfew%%@b(ﬁQthﬁﬁ/ aggetic acid, or
with acid and an aryl carboxylic acid such as ben20| c

adhd ability efitbe carspounids obthgouvmison.aneladingngpt oar Iwxed fog those

speciti R PRI ol EeERRG e b B s RE TRPRBRYE oo

cognifed GLIRIOURSy RYddn@sirhied b9TFok NE. BOBPA UlFEaiﬂMﬁIoBldg@@@ Pfdib@ﬂles of
as tri ethyl am ne and an al kyl hal i de, al kyl triflate,

ABT-23%: IbawpirdrysiptogicebEhymeteaeitiga ang BﬁQ%dl Preeltiiepd Efficacy in
Co gm%ﬁ ! ‘?&) gmlkl#phtr% ngfje? Potl- Zﬁt ﬁe%u(@lfh 1915 %ﬁq{e%gptl&y Antagonist"”,
reaction o e compoun WI an suc

Journdlyod Phetmaeblogy aad Expﬁdnanalanmedp@hmsst(emfe)ss 1aetH6argg andrby "
et hanol, 20 The term "pharnmaceutically acceptable .
Enhanggmaatof paepulssanhifiiogiof Staftéef igraice By Mgt GREEOT afeBistsof
er r =t Q-
hiop AL IHE BRSO ASTLURAT RINATION! @, RALTRG Bind R
(2004), riSB(ié 693%@ 6H; meptndb]oykeai%nhyethl,opeﬂamu&mnhlenmyogﬂiﬁm yerats
he form of a 5- or nber het e

|
witholpitkind REOBRG" sTR i I Ao siak Eovsioppagppecology

(Berhﬁn@&ﬂiaﬁy) @:10639 &3l Psrsk 392'MrWO&@Q@?PQQQSGQJ-REQu&ZH
secon ar am des are Béhf’erred Ani des’ of

Tlmmtemammdp@l)d’dsll dmtefr@ntmm cl(OIzaplnmyflt q;lmetpammﬂa@c@m@m ingat

brai OO R BP0 R S LIRESY: Lo ARSI

"Centfcm hﬁ%ﬁﬁ&gfcysymd%gﬂlﬂﬁn'bbqeﬂ’u@é’&&ﬂo@ An@BidtraaGormp Rld{‘fh@ws
at contains the am no %rou with an al kyl

(20003 Ayrd By e Myl Je ey Neteale s Eghange ffistaminc
I\t h
Turnobigll %qﬁa Via Shﬁa&gggtwg;mﬁ%%p%%%&%r B (ﬂ{k@&i@ ' 1Bfrnal of Pharmacology

car oxy "i ¢hacH maceut i cal'ly
and Egpapingd  Theapteics (3999) 388 pragpaswd 596; cami@onmamn fisct al.
contalmn the, carboxylic acid gro b reactlon of
"Prockigl RYRRBEHENS % fogalEevShel Baschta Bl wghakslietargine H: receptor

antag %HW@O@QO' E%'E ﬁﬁac%%gg/'n@g?di??@?%gegagjogml m de or

carbonyl diirm and
diTat klylignefitee céropoendapihe imwenhomphélydiagi ing pot limited to, those

specifig S e oBP B BahOUHE A CRD AP o QRUtign agheimars diease.
and m¥ldlchphitiGe | d}béirrﬁéiﬁ'nﬁ b@'d'éﬁioﬁﬁfé%&%l Megai®l, &t & Ushirddcology,
acetic aci or with acid and an -74 V\D 2009/ 085945

Blochmmszdmé‘mm(w%)ai%b 3P bdRyi Esbenshiade, §uxﬁ|’q ahéIPb?e‘mzt@@l@glcal
and b%ag \?raldrf)g?e)pr deh %eglléf&qbg Lpgls dc!tltvle %ﬂ%p %Irlltm rnan gr(x:ﬁ’lnea[ﬁ3 receptor

conp on - ca npound

antag&fistt B@othM&jaI Pﬁ)dirﬂaﬁolb%ﬁ@ QZGMP@SE%MH&E[@CE’LLW C@d dly'Effect of
acceptabl e prodru e invention contenpl ate

the higpamedtEantreanistylobeppronit g ﬁ%@ha@n@m Aeffcits h@‘ﬁc%by MK£01 as
evalua?té!&‘ e daﬁ‘ﬁ%fz&’ Q{ng‘?ed Pt%évlé%t' 3 ‘Sﬁaﬁﬁﬁaﬁrf[r}g%tﬁ%cﬂg r?tl Q2004)
287- 293 Mazurkiewicz-Kwilecki and Nsonwah, Can. J. Physiol. Pharmacol. (1989) 67, p.
75-78; P. Panula, et al., Neuroscience (1997) 82, 993-997; Haas, et al., Behav. Brain Res.
(1995) 66, p. 41-44; De Almeida and Izquierdo, Arch. Int. Pharmacodyn. (1986), 283, p. 193-
198; Kamei et al., Psychopharmacology, (1990) 102, p. 312-318; Kamei and Sakata, Jpn. J.
Pharmacol. (1991), 57, p. 437-482; Schwartz et al., Psychopharmacology, The Fourth
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The conpounds and conpositions of the invention are

useful for treating and preventing certain diseases
W@aIds®eF ders in humans and ani mal s. As an i npOF/USRIN8/087413

10 consequence of the ability of the conpounds of the

i nvention to dul a e e cts i ne-
Generpfion,of Rogress, ‘Pfl“éné ?wapee&fﬁ%i e ﬁ&‘é@% rlh?{ﬂi%?@ 397 and
Wadal Q4ENTRAs ﬁmeﬁsic@q@mr)hnswlggl cal processes in

humans and aninals. In'this way, the conpounds and

cdhpaekility ofthe dempoeundedf the mmtlpmﬁedndl@g, bt @oulemited tof those
disgases and

d
specﬁt}%idﬁltﬂg{] %& 9esp oe[{eélﬁ?lﬁgeggy - AR é%lzlglc% m )}be (f:e%{qn;trrgted by Harada, C.,

et al. Hﬁm@tt@@raffe@fofnb@o@eﬁp@puca‘selsééﬁbe ARtagifEHS @Htaghiflst, on
di sorders can be effected by selectively nodul ating

amygdadeidpkiindlehioimare” rBé@@&eéeaéCh ullefin@RAdY 63 1)1 43-146; as well as by
t 0
Yoko?anv é%t .?1 dﬁfu‘r r!]gFﬁer?n%a ﬁl fﬁ%éf’ % n%%jﬁ Z){blkg ar{l!ﬂ t al. European
Journamfﬂ)hemaotolgyel%g@atso,qs 2Bﬁkaogffanﬁ ahl emamauCNS Dragi, (9R6) 5, p.
ounds of the invention, |nclud|n%)but not
)

321; Ycrlmf% éan FieEes@00Ne: pi 243N Onedera ehplptaae. Nasakial (1994)
42, p. %@53& énn Zt ¥t %10 fphi1hal g%ﬁ@ é}?efg JreaRphifd o ﬁl@gmlnerglkc): neurons in

t her ef of e, e conmpoun the invention nma
the braise BuitisH dxrurnéﬂe)f Pheatacelogy 42004p 1 43, 578+H10; Bf Ldurs,el%lﬂe ¥ oblinga

ndi ti ons,such tention icit hyperacti
and H T Bintsfer ADHOTe ] SHeL ik b Abe o PORRE Lpotdyf th
histantth$ PRE&LptoV, PRoglekiis Dirsy REscHRART995) 48285 Ni7T09L65; Leurs and
schi zophreni'a, cognitive deficits of schlzophrenla

Timmeygar, Prage Died Res. t(£9%) é9d1y dRuéndt Y ekoyiamapeg dhilaumac "Histamine

and SEGREE e ReRof IEBE e RahOfRaRen 0y Gy ERI AT AL 3304995

and KaBluR@mi, MY skbyainakKeosodetd Kildahiaesd. T. Meatheibe, SAQ 0145 A
di sease, vestibul ar disorders, vertigo, obesit

newlyaea@@p@éhlsw}a@ il alﬁﬂ%ﬂ@éﬂtté&creasﬂrﬁ@r@fﬁeswemlhém pﬁelectrlcally
b apol iG: s
meuclESEANGE TR, PRUZPS) G ST, R D03 1999
Y awatwe ur dpaRdy of mktaﬁmaﬂgls @EGOhS in dmfel@phrepsgf epp:iaptitxﬂe&@msah EL
,Sl eepi ness, buse, nmood alteratiaon

mice”YIBl5FWlpT Brady a@@rchﬁgsr@%ﬂégé 1o Bad SERWa 7 dnpring tisomte, 1M,
Treagﬁe%QBFl 1lelp(§jl @HE%BE gda%ﬂ@q lﬁmﬁmmg ﬁ[s'ﬁdnﬂﬁ@f—‘lg ?eéégﬁ)?fﬁggnds”

ry thyroid carci | anons,
Internpmmd:i?sblmatlowhﬁoy“@aﬂ(ﬁﬁjh@%ﬂh@. ability of histam ne-3

recept.or | at ors cons ent|y. the conpounds qf

¢ HEERhbnth B e a0 G OE e TREPanctudiok i SO REHE o Bose
speci IR AR &ahRbsbi t?é&ﬁﬁ'ﬂpérgi% rhiaHRad daskiifa, Ity 1tQ:VhleHrﬁ)nstlrated by

references. The ability of the conpounds of

McLepdxﬂéht,uMmgm @él. uHﬁrﬁgku Bt Defeennpiontvlear, tfo KrtehtajsreW Egan, RW.,
Hey, ﬁ%gg Qi 1n\?|d th ft’[a{@]ﬁmg@ggr%d( ! §:)pttorr cka%%%?%c%gg? digg(létiggstlon
in an BPEiSARA0H0AE Fhdsal dehdestidrs Arﬁ ﬁHlﬁ’ﬂHll (@n99aY8y, RE91-399;
denonstrated by Cowart, et al Chem 2005, 48
McLegg, Bppbic h@ﬁga@&éeﬂ Vit Cas, meaerad?zﬂl%?@,u 1Ref1aldt e syt Joka A.

el BT8P AELORUDLEK ey St kgt o

Respifaedty Rapdarani(200dh, (BoNemﬂ)rugnﬂraeihm Hﬂ@gﬁlaﬁﬂﬂ@ﬁi@) pB. 133-

Recept or Ant agonj s Jour nal of Phar macal og
136; A. De aun01sA et q 2 S

odufatlon of acetylcholine, capsaicin an sﬁ)stance P effects
by histamine Hs receptors in isolated perfused rabbit lungs," European Journal of

Pharmacology (1995) 277, p. 243-250; Dimitriadou, et al., "Functional relationship between
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5 Experinental Therapeutics (2005) 313, 176-190;

"Effects of histamne H3 receptor |igands GI-2331 and
WQ@2(posivian in a repeated acquisition avoi danCECT/USZOOS/087413

response in the spontaneously hypertensive rat pup.

mast (‘fgi e&c?(z’)sensj}gsié ne%lgq_ 1Er\e§1%§1]éig1lilc§:glbéﬂ r1sa érg@? 3%%%%?0@%@(? Qtlon in rat

lung a%&%ﬂl’eéﬁ-5@11nlcg?@$1érfde(@¢949nS’/aBdlfﬂh?@mco' ogi cal
Characterlzatlon of a SerleS of

1 MHhg a@hbswﬁ th@ t:@rdpcmndel aﬁﬁhﬁllnwngparmdeduﬂls, Re aaeplnmirted tbothose

specﬁl'gglgg %Fégbgltaflstlé glc%&eé%g?zlzn?e%% i earégrgc giésggéle Ves%bular
dlsordEfsz @ﬁd vé%lg&m@r e &a%dﬂs@mea’ Berapeuhi. SRES RS Fi&)in Clinical
GT- 2331" Current ol ni on

Phannaﬁo@gm%a& 0P BRI NG phAbgd cbpdt e Findings i Clinical

Pharn O 90} 210, 2R53R AR R B 7GR i 1 Tiggggrman.

"The fddieinyl (&mdnﬁf}t)ﬁmlvtﬁkﬂapelﬁxmoteﬁﬁa] (Ff l@eﬁds ofﬁﬁe ﬁikt—aﬁﬁne H3 receptor,”

(1987 Tedford et
Progr@zs?sn @%@ %@S@aﬂg@g?@ “i’%»d%‘ é?&léé %Zada,sb%l “Néﬁ?%%’@if histamine H;
1recepl’/'\i3 éiﬂressm%%na%m(ﬁﬂgg%g%%§€sfﬁ@ggpﬁucl&ta.ﬂ%lr labym%?’tom?rlﬁkd?”

Res.”, 131:151-161 ase
BioMedtd¢ngmat Nowrosdefdei004 fyperactivity disorder:

%3% ﬁlﬁé}lysﬁpklﬁgg%a%dge qg‘?etlvg%\évg%}rg lnggg}lr‘gtilfsft léalte to hose
specifRANWehd &G&mplel; toBroat sBitiH Q&'@%% tyle THiiabetdd YGSdrMEed, insulin

|nvest|gat|on for attention-defi'cit hyperactivity
resistagice @Y@é@me,@udrr@q’q@b@pwmcbnmpmmw d@/re@nﬂtrg‘a:mb\‘id{@cqg}s AAT

Ant10§%1t¥ ﬁ%fe%t% ofA 31%2](2%? n;hoevg u1t10n grtnﬁflzorlﬁ {ngt&m{u&)enﬁg ﬁ%cggtor antagomst "
Europ‘é@tﬁl‘dufnheﬂ@f PHaﬁ‘rﬁ@Ol@é?(ﬁUOﬂ?%'ﬁ Q88 e9; HIRIIBEK, IAQA. ad‘ldl " Hlstarmne
di seases with deficits of nenor and Iearnlng,

H: aniggpmypts i aodels b oberitly’ hidlaarm. ape (BW4e 83 Sp@pteaisnid 8é7mﬂ4§ as well
as by E‘glt&ﬁ(ﬁpﬁ@{mlag rhtna% rﬂll'?lt STHY 694[;1%1% AN ﬁtﬁg@%@%gwpwr an!a@omst

Vi Vo ’behavi or and neur ophysi o
powerdtildy appassica gk piide YYHﬁﬂuce&fodﬁi intekie ualrats ,IBll &yciof(1999) 45(4), p.

har macol ogy .apd_experi nen t herapeutics (2003
47548 [i 5 1 Vs et a an&L]iﬁlts‘iaF}“éeaH? BRGCRIPT HEgganIsEIT-2394, on
food ihfak€ Qﬁd’&zeégh@%)‘n A8 AP Bhw Wy trhks "%ﬁhftk W RAN RN Abscience,

prop ertle rats. FOX ammtlon
102.1R8$2 6N @hﬂ(@ﬂ(ﬂ@})@) ab@ CSBmmh1ng1§:t, alSBHer@fRErallEedmaﬂstblstd ciproxifan
P., et al.."H stam ne peram ose-
clovats Uiy DA S Shetg Ay BN S E PP B A By S o
Dawl&NRAES AB st 6RembNofhl Bidal Pliddem Rk s%&paglgﬁpsamam apdh, AP39
one-tri al |nh|b|tory avoi dance task in mce

(NovepeiteanA080): Sakae di at ke 'éésaqoelwlanllsme@@od@stmnwzn@i,ulates ad libitum
. Onode et al r Phar macol .
feedm(%l@@ { %rgl‘/n resq;%%l @%O%%r ass%%gﬁ 3 r a| n Resear ch

( T996dilih34f thd E6mpdihids Gh e, inRintiah,. 1nﬁ[1@1|ng tResedalidhied to, those
1999 839, 186-189 " Effects of hi st am ne on
specifjgd.ig (91162 SRS dlorfEsbPYN.dBe luding SicyiopathEs DAIN Mgk acuromgthyphas been

r
b QOS5 TSN NIV, 8, i
Ghelaedigin Catl@rGiottlebass iBanoBnia AdesBinobe MRaitisb Jalirn RenfiRhagmacology
(19945 %09?45 122 69- 1%187H}13'03:1 Anisoara; Gherase, Florenta; Pavelescu, M.; Hriscu, E.
"Experimental evaluation of the analgesic efficacy of some antihistamines as proof of the

histaminergic receptor involvement in pain." Farmacia, (2001), 49(2), 23-30, 76. Recently,

additional demonstrations of the efficacy of H3 antagonists in neuropathic pain have
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The ability of the conpounds of the invention,

i ncluding, but not limted to, those specified in the
W@xwos®sy to treat schizophrenia, cognitive dedT/ob1088/087413

of schi zophrenia, and 5 cognitive deficits, may be

F B. I I I
appeallgsid epmwlgft rat edﬁdl?l}{ri{ﬁxgggt aly ;l“’Str%tgw?aAIé[mPé/F rraco OI%I r%geptor
antag(qiﬁg askengas éIQi”G@lQ%@Q@ afhp PJV% %Eéﬂl&ﬁheﬁ&dc@@ﬁﬁém&y impairment
Cognition and Sch |zophren|a of a Potent and Sel ect’ve
and c4fissicianinfeccH3cRadeantadiodpna agmm”sBlbchem@ak Prermagology (2007),

73(8) e T B B T L B Mo SR R e AP hes

GSK18D254 aid GSKB BMATOGEe BfichdigusHa sﬁ%@@my%d@ea aﬁwwratysmaaced rat
t hi operam de and ci proxifan. rowni an, Kaitlin E., et

modelélof ngenpaihisneE! > Brai(0082o@hrIGR. pR.206%) . 153(1), 69-76:
%1? gﬁc%tﬁg %ﬁ&hﬁg SR% Jl\tgn?&"? rlﬁéﬂl&lﬁg%ﬂggﬂ?ﬁited to, those
CO ni out 1 nducin onot or
spemﬁiﬁelnﬁ ithd exatipbes, to; trdﬁoSiﬁé}ﬁdllsor\fersAncluéingaiarcolepsy and pathological
Ps chopharnacolog (Berlin, Germany) (2003), 167(4),
sleeplgmy agrdget lagy TRgsHkg strgdpd \I;)gﬁ?@g:ﬁer ieﬁtraﬁl "Agute wake-promoting
[ d r I rac " t h
ol FYRE R, (R ke G B g
Pharmhoologp 209K ) PhEY, Mool agl, T(\I&lﬁ@ﬁsychdﬂlﬁ(‘rﬁaqolqu (19%23-515P-435; Lin et

oL By | 19650 3ot St Mot obi! Bl FErhaPREVERREY (1996) 15, .
31- 35&&9@&1 2tal. RLBal bt BharMRESIbgEhnd Bx erﬁﬁen@dl The E&Ric%%b%) 287,

ur ol eptl cs Enhance Hi st am ne UI‘ nover in raln
658-666:Hpdiniorlyalr, Yl aiei. (EZR) REcp P8BY-2B04 MM antekicymarkaallcad and

Nsonxﬁggrdrg cp gﬁ?%%?g%g%’égﬁgﬁgﬁ 62%%%?%?9 u(Ia g %?e?urosmence

(19985 B4 64!6|5L4®16Wadh natap! Tigadd 1(ﬁrNedrdSHc(knbdﬂ€l oam} 14J§)y¢h53tah@ Monti, et al.,
potentlal of the novel histanine r ecept or

Eur. JaPhageen! st 98520704 883; F‘%\;ﬂéﬁ@ﬁaeﬂtﬁh 61P@990wm9}11nz@11’0tent
Confo?ﬁgﬁ‘é aﬁ%%@%@%‘[ dTRI%n qﬁn%a!zg)% P?%ta m ﬁ%gﬂﬁg&%?ﬁoﬁo&ﬁﬁ of

I nvent I ncludi ng, 0Se
Medidpg Ghicingdryl (Q005)e/8e 22002 XX, atdSthveatz, HySfanddiccomtd, i-M.,
sychiatrijc dlsorders Al zhei mer' s dlsease nd m
Trea@%@wﬁ Pf Prkimsom A iR ObRICHE YdeRomass deeant ik wabogtes and

vas cuﬁﬁr ?erﬁ&ﬁfan@ﬁﬁ) h&gﬁmdggblgh&gﬁﬁﬁbréﬁlﬁﬁeé?ﬁng?%@ﬁﬂop fi ga(n%l%g 5)

25; Esbenshade, T.,
Internaﬁdmﬂ Rallolaogn dal WQAN0GENDFOA 2l properti es of

FaBeghg oflh SyBRrs ofhG R Bk MHHE g Papyae . those
specﬁ(e%iqg He &%ﬁrp%ao tFdadGg a¥useWAmPBhet@hine 16k Sk P§timbIRR in

hi st am ne H3-antagoni st cl obenpropit on spatial nenory
humagfeflt, gingd siniteg gbesgd biyugwtlamiatgkpw@owr geti ety ibynineads,and it has been

Spr ats" Beh |oural Br. ai
round R gy LS S i BB S5 TR R Ran BBy gyeca by
amph@helirlys thavélbe }Qai’ﬂltag&msﬁfhy& lidly tdb&disead abr: tréatid8 Arubabusdas may
75-78; P. Panul a al ., Neuroscience (1997 2, . )
be demgomigird. bw%laehanaail Enlpatrlsb fay. "Brigpeamidts, the(szégt@)e fggfamine H;

receptgﬁarﬁ%%‘% éyn %gﬁ%gﬂﬂ%@gn&&ga icg,rg%iqjércﬁﬁ 1y mélnch ouFe , European

JoanBmennhaMngﬁcMEgyQSQGQQMW m02, p. 312-318; Kanei and
Sakata,. Jpn, J. Phar (199 7, p. 437
sARGaPHisy %t{]thapt?r}lpw@é EE awa&lav d@g}ug mEDUEFQY lerﬁlted%fr) those

specified in the examples, to treat mood alteration, bipolar disorder, depression, obsessive

compulsive disorder, and Tourette's syndrome, may be demonstrated by Lamberti, et al.
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WD 2009/ 085945 PCT/ US2008/ 087413 GCeneration of

Progress. Bl oom and Kupfer (eds). Raven Press, New
WOoorok/08594095) 397; and Wada, et al., Trends iPCT/US2008/087413

Neurosci. (1991) 14, p. 415. The ability of the

Brits AR G4 LR IoRY LT £ Se XA o ez Ghieiadgget al T o
Psychgpmdﬁewog@{% 99998142@y21ksez@en0nst rated by Harada,
|b| tory effect of iodophenpropit, a

s@heebilieotthe t:@mpmdfrl@f ‘éntla‘gamps,tlnclodnnanw dal loinded to, those
specﬁlie ngillefg Sel urestreg&g{l;ms%ii @éa%g(aB 1|€!cagla Whe ﬁ?f))a fn‘?s%la[\)zé

deﬁmﬁhﬁlﬁﬂi&%ﬂﬂo initihR93dvedidhts, Bnd ﬂzﬁ%nﬂss&alnmymo @hindlevels) may
Eur opean Journal of Phar macol ogy (1994) 260 p. 23;
¥

be deenssiptadeb yarfarchaznlugraus, ENSt o Uglstgmimgdis rscepgpr ac‘g@a_t on inhibits
dopany ?Q ] ?ecebiofr %d%l\le(lij ?&OE/@O C%Q%lﬁ%l&ﬁ? ’ni%‘t %1%%1 gi?céé”s ?Jlé%ce

Letter£(200d) 364, .p. '1F91a|8ma$mclaqgt @laILlﬁfSoec(ﬂ99191‘489?58971-1\404&@;(1 G.B. et
hi st am ner%c neurons in rain" British Journal

al. "Phyrmpep]pgiael r@@eﬁtl?szﬁeﬁl}T@ég H@ﬁgirg]glglsmﬂpglc‘taé grhgracprl@atlon and
Blroad\'fﬂljeclslirﬂai‘rll Efmg i CE%I{YHEIE ms%hlgﬁﬁr bC] Pt nthtﬂE R REfive
and entia

er apeut C po I'gands of t i stam ne
Histarhihietedgeepiot’ Anfgogis€ Jeutinal dﬁﬂ@ﬂm&dl@ydmd(ﬂ@%meﬂtﬁl Tlerapeutics,
urs an T n . Pr ug .Res. 1992
313:1 46190, s 7ChGH: 23y SRR A Gt P B e i ncreie
neurofA t%bé%‘%itlshq@hﬂnﬁ%ﬂ P}ﬁ%nﬁ&ﬂo yh(%OM)elaB e 580, and Schwartz,
epi | epsy”, CNS Drugs, : 1995) ;" "and K.
J.-C. mrlufl@amite,, THM. Y‘&k@v@ﬁm of }Earlmmd@rchseame, objtrustise alaeb apnea,
demet}jlﬁat \gl?lbge\gy bo@g% ragg ’V%%ugaé %%mgrétla g% 851?%8%:&1%(%1@ n]&eramme histamine
Hs-re@p&ﬁtmgaﬂcm | Mterhdiibuglerlibtiofio 196 ONE 2006/M03846 At h.

Find. Exp. din. Pharmacol., 17(C):70-73 (1995);
YA ebiliteef the compginds of thsiintarphdpgidinadur gaslimcd to, those

e AP P B2 55  p o v

syndr&abwagst Zs dehorStra@d dy lPehsim\/Ed Sci- Mon. (1998)eHENFAT; Adam Szelag,

"Roleidy 'hisgagrz%? ﬁa-tr?qeg%awle PR T Sora iRl & 10 Ned. Sei
Momt\@P(l%@@?ﬁ%?%Wﬁ%zandT@?{ q:ri)ﬂzélh{oﬁf | al h@l&%ﬂﬁfé%@&%tﬁg s@ﬁﬁhng n

i nvent1o i ncl'udi ng, but not mted to
epidermpe cuirhorextllilmes hveth dk-aaspieas altdratisgnsednflahinatign Bes. Iﬁ1998t) #g (Suppl
1 35@33 asthma, may be denonstrated by 25 MLeod, R L.
G G, Herczku, C., DeCGennaro-Cul ver, F.,

Kt%ifﬁpﬂﬁﬁds dNthe ﬁgé‘tﬁlon%ré/\{)artlcﬁﬁ usef: for tr&ﬁfff@ a8 Preventing a

|
hi stam ne H and H3 receptor b:rocka de produces nasal
condl@@t@frﬁb@@dﬁmﬁfecﬁmg BAmeRpHerr dogiioa) forrgzsmnpleﬁlzi@sratr s disease,

attentlcﬁgﬂ(%glgltt lh%g%r (ftleVltl}_l dlsoggl nohﬁ8él:1lr|%$1%vér tI1i 1t1\‘._er eﬁg gof\/l
schizdpakei@s,, Donald C.; Hey, John A (Al I er gy,

Scheri ng- Pl ough Resear ch Institute, Kenilworth,

uBAtua) dpage keagls of actsy imgrsdicptstin e Hhég%:ﬁ%ca(l 2@@11981“(3@ of this

invent&é\:g‘[gc;amzr?/g \%]]lé@ S0 b Cﬁ.%%lﬁ]et g@lﬂ{lted'fgw% d i %Pgl%ndfeﬁ that 36 ffective

aunol s
to achésettlyd ddsabd t‘lﬁrapeﬁmxs&'spﬂme &onch Iﬁmﬂix&ﬂe&r]ﬂ&eﬂ? efrfigsit®ns byd mode of

admlqu]qu%glrp Ill%agg oﬁs‘égﬁt ]%gql:lrl@:l Sd%lpeargdel(ljpon t{lé ggﬂe\%y r0 ?hbeI Igartlcular

compound, the route of administration, the severity of the condition being treated and the
condition and prior medical history of the patient being treated. However, it is within the

skill of the art to start doses of the compound at levels lower than required to achieve the
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Phar macol ogy (1995) 277, p. 243-250; Dimtriadou, et

al ., "Functional relationship between -78 WO
WQRoBINEBED45 PCT/ US2008/ 087413 mast cel | s andPCT/US2008/087413

C-sensitive nerve fibres evidenced by histam ne

H3-recepto | at | l\n r at and
desiredpeisane Sy q &@8&31 y 1ggreags thg the G n R e Pigetis

achie®dy t he conmpounds of the invention, including, but not
limted to, those specified in the exanples, to treat
md¥hesrused fkthe gbovedir otion ersstmentsni elreeap@utﬂ¢aélef@§@ctlve amount of one

tib r d ; b )
of thefEHBh B e S RRR SFh B sfBET L bEe o, Rfere uh forms exist,
in phaEhb&butiadllyiae P’f@lﬂ@lsﬂg&lr &l Qﬁ)amla@ fo%n: Alfknatikély, BeN@idpound can
a

et al. Metho nd Findings in dinical Pharnmacol ogy
be adpmiggpd a9 ¢ nyam@%ltlzelgconmltm cRutajngng e cempoungotf]inigepst in

[ NS
como L THEE ABR: eI T OO RS Yo
”therapaﬁ&‘ﬁﬂ@ Effectlvleraﬁg)lUﬁS'SJf ithe dam@uﬁ’& pedicdhvanliBR meandd sufﬁment
170- 165, Lozada, et al Plast|C|tY of hi stamn.ne
G

amounpf theeampsund o fread slisordean gt broseenigle henehieriskgatio Bmlgﬁble to any

ft C
e S A LG

compafnds hed corapositians of thechuditiog, wibbe deatled byriheettending phs@an

Withints @ggicgﬂe%%-si A rggdig%;a}m%é ﬁkﬁ)e %Ht?g C; tﬁerg%lélil?clgl%ya?@eé:?we dose level
for anzxpaplfcqm% pa@éhwﬁ%@&% Iugolw RARQYRL s BRI %[%‘ﬂﬂé WisBtRE being

Hancock 5 AntiobeSity effects
treated\amistimwverm' nf)kheldmaicr; an:itldmz of dehpetfantorepdudd capéqtedr the
Eur,o

speci G AtERth carpl SR Al 14Y Aot el R Ao AR ehune

patien& l”ch@ﬂﬁ’l@ io$ h8ministrmide] Burfofabsdittyatiohndrdaaid offeRSreti¢r2O0HAY
53, Supplenent 1 S47-S48: as wel |  as by E. Itoh, M
speciffgonmoapd ceplpyad: the diratiorraf @sér@am% drygsrised nearebipsgion or

comc@%‘\‘tglﬁgfﬁl& g%rhﬁag%ﬁg gl%]g(l)(uen%’?en ) é)kgdl Xn eiofa&é?se\%%l?ﬁx?&vggg))the

medicdbiré) ,Fop exafipld./ib ts48€l]1w1tﬁ§.n| the ¥Mdtle$ the&m talstart ddstd @tths cahpound
ovel histam ne H3 ept or agonls GT- 2394,

at levelo Mer g asFRd InaryRYe fés dpsiyed t@ﬁﬁ%ﬁgldé cBactiag @ altaéualpy

mcrea!“@ﬁlterc%gég% unﬁPﬂie%XlrJaoerf{:e'é'?féraeﬁl%bé‘d”CG 102.10: 219

; . Bjenning, et al.
" Per irpltacat dr)prmnhmn off &s@de, thqtooat idhidn doselogviet @gnpounds of this

) hypot hal am ¢ histam ne | evel.s and potently .red

invent QbR o Rty Srenimaliey, s Momghont GHFE o about 30

rng/ké/ Mye "P’b@gh@)@@és @%@ﬂ%ﬁm‘ﬂh@t}ﬁf@nnﬁo@/ﬂm%&@&os@? Bﬁ%e in the range of
Japan ( Novenber, 2000) Sakata T; et al

from ahﬂyb@@ﬂ%ﬁ @mb@uhlemgdmédayh |I§d%n‘¢dxéhmﬂ@qtlaf@ ésﬂjadoseu cbh badivided

into ng%%;gi H%eksJ %;&%tqiosesr?] 3 z%ln s St?oanr ?:Ql%ﬁ%lgg snd%la gié%ef cotnﬂ)osmons
may coftd@nduicR Amoliits lot! @Imtﬁmlnﬁ gt tH&ﬁHof td nbkeah the,datlhdss.
specified in the exa to treat pain,_including

nEQPBEHRGH @dﬁamoﬁﬁansf@ﬁ}h@ggﬁﬁtyon eﬂggarg asaful as diagnostic tools.

o PRSP U35 SRR She ey B

recepteh ect(ﬂlpﬁim@l in hﬁﬂ]ﬁhﬁandﬁtmhﬁlis byAhbegchous Baanto(suth as histamine for the
hlstarnAllnee I§I§ ?Qc%{)t%r) or ntléss(lguc% le}llr‘d{]azil Ichnlcal yhl?sre rugI tggtyaffects brain histamine
levels) is widely recognized. This constitutes the use of PET as a biomarker to assess

efficacy of pharmacological interventions with drugs. The topic and use of positron-emitting

ligands for these purposes has been generally reviewed, for example in "PET ligands for
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(1994), 111(4), 1269-1279; Hriscu, Anisoara; Cherase,

Fl orenta; Pavelescu, M; Hriscu, E. "Experinental
wermbrngvidn of the anal gesic efficacy of some PCT/US2008/087413

anti hi stam nes as proof of the histam nergic receptor

ATy S S g
(20015561 cagyal: BGAN BiSuckiBn DR RRaI B} PEP: hg)lﬂaety(ﬁls for drug

9 WO 2009/0 5945 CT/U82008/087413 appear e
develwpmftrm'dbsn@nmdhatra@t Anpals Bf Medicirgd (Helsigtiy (£39%.ab l(ﬁ) néited43;

"Posi D8 s B BT RN Al SRR Mery, rescareh

and d&VERPIHETBUrn AN alC ERBBHCOFinioAdH CRImseE Bl 9o dyai),a388-
in rats", Biochem cal Phgfnacolo Y, 2%07?§y(73(g) @,

394. '{llqggmmg_cgmds ahide w@ﬁg@@,tsyntgesmed W . F, oq@b@} p051tron emitting

1sotop&%§£&%86 hlgat{det llgt:fgtl(’: ]?]%fl'},gaqglgﬁusea%?Pgmwgmﬁgﬁééegg&gs have been

synthesnzredj dry avaithibiednd at knowded thoed slﬁEw mphft it CEpicially stiedbie
2008% vol . 138, E 61-69. The abl|1t of the

compeyids 8t g wmtiph éort paise pisrihoserdicrin Ag, Cibugronpean heipgigorated

in byléf Qetid\ORE ' CGRECA 'oeé’s b&aﬁ;t‘ﬁu{%’é%% un&soof{tﬁ@ﬁ'ste ef‘é #oRe wherein
I sorders, i ncl udi I hg PRar co epsy and pathol ogi ca

a "*F gbee pimlesincomportddentol thg portmunkiéa}deammstm&t ‘8B-flwpride anion. The

Bar bi et al
incorngagiagid” iy et botasdouSubeltig: APARls 8 2Cry. For
examﬁl@tc%ﬂ%hﬁés ofﬁBhﬁﬂllﬁ I JQKEBRIR OR ., BNRY, HRE ?yr@ﬁ{ 4(-;1Q9§3}13a5201-2-y1

| uropsychopharnaco ogy (1996
can beatxea@ei WLth ha@tanda CH:Ip arepaRdigandsi@e0je BPET gudigR5:@30;

oo A S SESPBIRBBETRE PO SR ot o
(), wintpiaR RENtak- hﬂh@&?}ﬁ@bﬂidhﬁé of 4-99&bxyR8thylpy&oBdiB6Gian be treated

Sakai, et al e Sci 1991) 48, p. 2397-2404;
with rwhmeﬁml&me gnhgdrifle exin thaenhysring andwabascdman inprt sohypat sich as

dich R REP it 110 oy B ipef B Br ot goated

with l?mﬂhlemie)ls;cmethoés WD RhPpwil 4o sKilleddihFhe amdf dymtictic ogganéd chermstry
. Pharmacol . (1991) . 283; Dvorak,
or meg cinak ahepﬁétﬁb pope P?lapwggis %&iﬁémenﬂoeaw arerwitabA g@ﬂ ype as
hgan(ﬁaef&I P‘E’thﬁgres M%”Sﬂr Hﬁdjaé C%]cﬁ?#@s%tf@% of‘[l{qu%ﬂtl%h S1nclud1ng,
Jour nal |C|nal stry ( 005 48, 2229-223
utmnmwnﬁdhmartz -C. and Leconte, J.-M, 20 ' Treatnent

aURE {fg"éﬁ\?ﬁtﬁz&@%%i%%%—y Sy aezﬂﬁv-i PHEAIa i ¢

yDbmﬁ@nﬂﬁﬁhgﬁzole al kyl am ne hi stam ne H3- receptor
ands” I nt ernational Public gtlon No.

0 DYty LA pYIaEolerbl )i - 3- G ( Hiﬂu@mmmwdsl@ﬂ)pb’ﬁehdln 1-

tiQ i ncluding, but not limted to, those
yDbmuggﬁﬁya % in the exanples, to treat drug abuse.

A(rzp 220808 T B Farépigadins -y pyaslidin-n -2 hehesTaisiazd116-

sim | ar abused drugs stinulate |oconotor activity
YDpymﬁﬂHhﬂﬁﬁﬂémeand it has been found that the H3

I?ﬁ”(ii‘y ag H{%"ré‘ﬁka%ﬁdﬁluf’ ﬁfe}? 7 &?dn“i b%ﬁ?cg%éﬁiééol -6-

at’l uced m ne, ere
yDomﬁnh&gdho&is are Ilkely to be usef ul for treating drug
ab sg as, may 18 C . .
(5)-3-Hydroxy-1-(2-((R)-3-(4-(""F)fluoro-piperidin-1-yl)pyrrolidin-1-
yl)benzo[d]thiazol-6-yl)pyrrolidin-2-one; and
(R)-N-(2-("*F)fluoroethyl)-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazole-6-

carboxamide.
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be denonstrated by O aphamJ.; Kilpatrick G J.

"Thi operam de, the selective histamne H3 receptor
WQRRH0agENSt attenuates stimul ant -i nduced | ocoP@E/U82008/087413

act|V|ty in the nouse", European 30 journal of

PREC oot and prachises ﬁ@éét%ﬁ%%{ [ st ot by reference
to the |fd)1'[6v1}1§ eté}mtﬂw Qafich aﬁe%bﬂideacts R 1ﬁtﬁﬁramn%§1ot b Gindifa884 upon
alteration, bipolar disorder, depression,

ﬂwscmb&é@hﬁvwemmunpulS|ve di sorder, and Tourette's
syndronme, nmay be denonstrated by Lanberti, et al. -80
WO 2009/ 085945 PCT/ US2008/ 087413 British Journal of
Phar macol ogy (1998REFERENGBEXIMPI ERerez-Grcia C
et. al., Psychopharmacology (Berlin) (1999) 142(2):
215-20. The abiIity of the conpounds of the invention,
i ncl udi ng, but not gg%&g%eggméﬁkfe specified in the
exanples, to treat P ase (a di sease
wher ei n pat i @nlbsbrbomybertofAthiazbl-3-yi)azdaili- Bto\y to
initiate npvenents, and patients' brain

déﬁaﬁtt’tﬁ%mPléhF@V’é%OWtﬂﬁxyan%fé (HérorsP? hbéd: %392 26,016 motc), and 3-
t
R O i G e e U e
acctoratdel M mt.). ofri¢thylamines(l rﬁSath 0.811] mebﬁ) WNeaddrsiairemee to the stirred
suspelég(%& eAgféfg %ﬁ)%%ﬁ teg’ gé% 1@&%t2r%oé§§mp%% u%é theelieagtéﬂn rmxltt{rg had

becomdPBEHTBLRSW le‘;&ﬁbn Propesidies 19mifBEs 88Rirrihd at room temperature, the
Neur ophysi ol ogi cal Characterization and 10 Broad

isothiguyeuate mias apnsEfifed ead yha inteQogdintei M2 drdibSetophopt-éni a of

ect Hi st.a ece
hydro R4 PN Rl i AR MRy T B bydpgrrnodive
thlourg_@%él{%@lﬁdd&ﬁld pudifidd by Pati®idning®RbveckleNhexdne/cilyl &etate (150 mL)
"Phar macol ogi cal effects of carcinine on histamnergic

and 1 Abagusass KR2PRe(Gormal h Tigrergpnyp laystivanwasicd prHEy seie e d ggucous

o 00 0T, SN B SRt

whichspodephathieaca dstditioedt Tiee withls lsz&\Mjcditﬁadted$)y fatakion and dried
vascul ar denenti th nan |61dazole a

K

under yaeaR{RIOVidS i\t@e‘ééib&m?tf&aﬁ s S paRbothioamide.

P

it P R S P R L AR
and Cszﬂogt(ﬂe@@ g, $peuindl) ecbré wspheieémmltmmla: 0l 0tmbeptand the stirred

[l ar i d,carcinoma, ano cysti
reuctigy A s WO SRR P 159 BeR Uinivigs. The
reactlact{?hnxtﬁﬁﬂwas(fﬂl%?&i) arfi(the FiltrAd waf@tﬁi&ﬁ?&ﬁécﬁﬁldeg%du&& Re@lire. The
hi stam ne H3-receptors in the proliferation of

resultingopidustwas meificd bynilice tgebechrompi@grapby (2:1 Mphi2thsrareigigdyacetate)

to prop R Usc e eieaRihingol a T RRbRar. (Enoik apq Merh Hn86-a) s
ppm 3\/\85 Bt 9H(ﬁla§H§tetn§) @BB Sﬁlaﬁﬂg%mr%l 4. b@tﬁlamEtsl%rthﬁs 8 HA988)7.36-

ounds of the invention are

744 (o) S8 05 s ST 6P S M2 B BV ey i 5
condition or disorder affecting nmenory or cognition,
for exanple Al zheiner's disease,
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attention-deficit hyperactivity disorder,
schi zophreni a, or the cognitive deficits of

W@ elw/psyomy eni a. Actual dosage | evel s of acti VRCT/US2008/087413
ingredients in the pharmaceutical conpositions of this
i nvention can be varied so as to obtain an anount of
the active conpound(s) that is effective 30 to achieve
the desired therapeutic response for a particul ar
patient, conpositions and node of admnistration. The
sel ected dosage |l evel wll depend upon the activity of

the particular conpqund e te of adm nistration,
the severity of the treated and the
condi 111(61'(1aﬁ&hﬂfll@lbvfﬁﬁﬁlll-lﬁ&hb&izﬂﬂﬂﬂaz@f 21ynRz Rrkin-8 1l
bei ng treated. However Is wmthin the skill of the

r‘%tmt><éur§t0£r1t(6dwe@@bw0Eaﬂtéla@@h%ﬁuﬁ@t@tn -p-ol Brefercpggexample 1,

1.426 g 3P G g%%‘ﬁ%%dégﬁ%@%@%p%ﬁd@%% B2 H gyrazole

(CAS gfr’aiduads Hy-0i, henegse Otnaol) Qﬁagerobm(ﬂrlbhéﬂyepldephme)galﬁdﬁlﬁﬁ(H)
achi eved. When used.in bove or

(0. 14Q £ é)a%%@m@ apgd i%@pa@e&dﬂ%lqhyxeph%ebm £0. 9?1%&& 2Qymmgpin 1:1
dioxafd/ ethgfol EOITRPY W\%ﬁ tr@fted W?t 'd%M hagd (f% a%oﬁma%@gd(é 0'mL). The

pure form or, ere suc or ex! st
reactignBiiXteieevrsi thed lhqatealomelplt mhjr@wvsxwl itradinties atelrSO °Orfoai® ceénutes. The

reacti(f)ji[grrngm( Bli%lé%l%& (ii YI!S{%%I wgh H&&&?%Sﬁa%%@gpﬁeﬂ@%m dS t ?oru%ﬂ a pad of

diatorkREBAUAGh Qhat WHs QLB ud iy rfREP IR Pﬂlcmow}n&ﬂzﬁle%etﬁa{o@ The
pharnaceutlcalké acceptable carriers. The phrase

filtrate wheeeneunratedinder eddueed pressuamandrihe rasfdue veas trsated avith agtonitrile

(20 m%E?&goW Qtagﬁ{]rryngfl Ra 61? ci 'f'he {lltteg c Igo %r‘%%tt%({ \Qﬁh 4:1

methalaemeﬁﬂef (3 inB K anicahic @es@nﬁigl s@&l@l wad BItEBY. me fiRel @Ré was rinsed with
reatnent. It will be understood, however, that the

4:1 m@thﬂlwl/vwa@rl (9 Hﬂs)aé@n éfle@ Hederd@mmgowﬁé lc(érfé@efpthylol{épyrazol-
d
-y hent R S bR e S BT B0 Rtk IR AT B e 2 91

(m, 2H}18.8306IH), 8. 3t1faenaurieﬂklmj mﬁzeffze@ﬁ NB), 68655 ¢le(¢1€|lH)f¢ﬂ3 (d,J
8H$a%D particul ar patient will depend upon a vari et
- Ao

7§8|(¢fb|Jud1 r$gH¥ HEDdY §%(@ér b&izn{H). (/¥ ¥%ddeli=d ,tlﬁ]é 8.07 (s,
. «der; activity of the specific
IPDJﬁgXp oyeQW§$ae 15 speci fic conposition
enployed the age, body wei ght, general health, sex
and diet of the patient; the tinme of adm nistration,

route of adm ni strat iR f excreti on of the
1-(6- p%fétﬂ 19 £ Qdim l E ﬂiaz lhf- H;Ee%hpf‘ Pfl nﬁtﬂﬁ) nzenesulfonate
_i_gTeérﬁ%_T_ﬁ%ru S inati on or —Ccoi Ncl dent a

VVIAtiuspdnsw&@dl-(ﬁl-(d mcthplel.ﬁﬂqbyazp] bybbenzapdthiadod 2fdptzatidn-3-ol

(Refeliiq EXorE A O ad 4078 sttt bV iforrarw e e eb gy 60

mmol %quaqm%gp@hyﬂs@l\f@r{y@ | AV 4 4haR1d (@onwlgrged mqmﬁsblueve
desired t erapeutlc Ef fect and to gra ual

dichlaremetbare(Stthaldveasterreda fow haes erakthee dleélﬁ}flemtnel(@, 14mL, 1.0
mmo 3PN, SR b6 S IR ORI PR i RSP Bt N
nitrophenylsulfonyl)- lH-l ,2,4-triazole (0. 076 g,0.30 rnrnol) was added. The mixture was
stirred another day and then placed directly onto a column of silica and purified
chromatographically (100% CH,Cl, to 80:20 CH,Cl,/ethyl acetate) to give 1-(6-(1-methyl-
1 H-pyrazol-4-yl)benzo[d]thiazol-2-yl)azetidin-3-yl 4-nitrobenzenesulfonate. 'H NMR (300
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i nvention adm nistered to a human or | ower ani mal may

range from about 0.0003 to about 30 ny/kg/day. For
WEeoposwss of oral adm nistration, nore preferablBUNISRE37413

can be in the range of 25 from about 0.0003 to about 1

e B o 5 BT P LB T

d kst fad i onsqq iob|
40 1L 40 4120 TSNSy 27 B o, 2
(d;ﬁm%kh M@)Bhﬂ(ﬂaJ#VIﬁQQEDiMBﬁﬁSDnd@4&@dNbﬁhb03|tlons of

the invention also are useful as diagnostic tools.

The ability of PET (positron emtting tonography) and

SPECT to probe the degrgenRfEdthpl€gept or occupancy in

humans and anlnals by end?genous ||gands (such as

h with LLy. used d h t f \r ai ..
| Aofndthion q‘?‘gfgr@m%b 15&’%%?/%%%%&%?%@ eC@ Bkhin-3o
(Refe@BSEX4rhbIES, 0 83 WS@S5@nkEY arﬁSD@sswmrﬂéﬁbdﬁl@n@ésleﬁs
ef ficacy of arnacologyfal interventions with

trlS(aCFWéOXYdﬁb ]cdlélﬁdmubé bsnzipdasiol- ddAtgenetG Ay # 471 §2R8YD), 9@86 g 1.50

ol 558 24 ROSE2 MBI FETE LY, BYLEIRS, ) cscion i

was h&¥tdd tdS&@f)&/ﬂQ& TérlBhowas,skasdddgionacbpisavianimgiepadiaynd (0.212 g, 0.50
vivo" Buns, et al. Annual Reports in Mdicina
mmolmémdﬁefiy ThF g@g‘gwn W8 cooé@iyto;_n?gm terpp%fg‘ﬁlac @féeéélﬁtaggltlonal 3 hours
r
of hea dlg%% %%?T%ﬁ?& %e?&a#ﬁgﬁ %Iugtt}(lgef Yls dﬂtﬁgc? Qévﬁg%ﬁe"\?rfgg ief:hlgg gl‘% MB) and
insoluphehatenli Was(r&%@@d, bBfilt@)ipn. 4BBe it widasictmtoncduridesfoonced
s TR R RGBT SRS 1o 09,28 8 S8t
CHZC?A{e&%E (2@%]9)‘ A Wl ¢18 'i‘ﬂLC)é"Th@I Q%a%ﬁylafrér%a%)dnea ((141)12803 ?@ﬁd
he conpounds of the invention, synthesized
filtered" The Siftrate Wa@cmn@@sd tundm reshiced prespurd sok thp e@chneevas purified by

I f X f .. .
sitea B rfufowhl oy MadguilaTidysPubUTRRD, Riacsars eopteinipe
produ@t\/\ﬂétje abmBincaRfd a6ckineiuh @ri&tRised plebdure@ dive 4 Bemaytsolid,

ecially suitable conpounds of the invention for

which ?ﬁ{)% trifgeatigp avithrbetby hitlegr epriavided 1 €pig 1 gnasig - ld&nymeol-4-

onEAREDE SRR R KB CpEBg om0

3H), Si00s, i, 746 (& Jgr hspHZAM)DES) 06 AHYOT.64 &l Ji=rkt Hzf 18), 7.74 (d, T =
conmpound by reaction with' 8F-fluaoride anion. The

2 Hz, |1Héo7r?ﬁ)ga %brM%ﬁD(f UNHy /25 &Hdhr ri ed out by
substituting 11CH3l for the' 2CH3lI. For exanple,
compounds of fornula (1), wherein R6, R6a, or R6b are
pyrazol -4-yl or pyraRefer@aoelExaomie He treated with base

and 1" CH3I re ar%flg nds .for use in PET studies.
For 15 incoL@%ﬁ&%&%%LH¥—§§@H¥H€%ﬁé%%@&ﬁﬁ&%ﬁgr
conpositions of the invention, conmpounds of fornula
(1), wherein RARSN i s 4- hydroxyplperldlne or

4- hydroxynethylpyrroﬂﬁﬁﬁnﬁ*ﬁhﬂnphékureated with
1l f h i

met hane

base i

t re arseisrghi o ?Igs&@ﬁmmﬂ(d) (eat niﬁplhan@@ukﬁgmﬂﬁu@rl carboxylate (10.4
triflate) can be treated wth' 8Ffluoride by nethods

g 55.pveimoli icthylagpdng (155 Mk, OHd 1 Aptolefin §FhChdd @ mdy) geasiadded
dropvﬁ&erﬂktﬁgﬂ@éulfonyl chloride (5.2 mL, 0.06665 mole). When the addition was

complete, the reaction mixture was allowed to warm to room temperature, then stirred
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20 or nedicinal chem stry. Anmong conpounds of the
invention that are suitable for use as |igands for

WOEDINs9d es are ' 8F and i "C i sotopes of conmpoRCIESNS/087413
the invention, incl udi ng, but not limted to:

-6- (1 i
overn(gﬁz. pf}ilegl‘fa(l‘,tlolﬁl Imx}lzr? wes C?Iﬂﬁeﬁg?q@@{ pﬂder |red159‘3(} PRFPYIGE ‘focgl}z]e p residue

that wﬁ%%ﬂéﬁ’ec{ bkl Bind l%cetgt% and saturated aqueous sodlurn carbonate. The
( 6- (1 -Methyl -1 yrazol -4-y 25 3-(4-(18F)fluoro-p
tatz

orgamcldeyqr avan .drlegr (Mg§0n)cﬂn|ddilt¢r¢¢ 'l;,he) ova[s@pnmn{gz@kiemder reduced

pressugrg I)‘ISI%%;F%%(“?% \&as ;furl g?fi 5 éﬂkcg g[egtj}{%?ﬁrlg‘?gfapgy (100% hexane to 70:30
hexan)é)e)}{gy héag). fFr@ct(o?lk"):orﬁ&ﬁmg(ﬂ?de&t (Rrd omitindd and concentrated under

| uor o- pi peri di n- - rrolidin- enzo )
reduog P ERIE 016 (5001 by st wethal L ondmen sy i dgarpyslate, 'H
18 F
NwiRicS60 Y B PP L oY TS5 BT ot arb L EK Ly B 67 on

4H), 5(B) 580 (8r; (A MS (DCI/NH;) m/z 266 (M+H)", 283 (M+NH,) .
F) fl uoroet hyl)-2-(3-(piperidin-1- yI)p rrolidin-1-yl)be
nzo[ d] t hi azol e- 6- car boxam de. -83 WO 2009/ 085945
PCT/ US2008/ 087413 TEEfe?e%@P%Qﬂﬂﬁle%gd processes of the
invention will be b by reference to
the fol | gR)-gt-BalnpEperidiil coh)paee litink dnekebhasaté@n
illustration of and not a limtation u on t he scope

of* MREUTeRY EhPBruts SrErHpENtEnHRxKipy ralidingfl efaghpeylate
(ere Ryl by, O YD LA 0 . TS g v

stirred3atd® °@, ovoridi3 Tio kesjducand Brifitd binydice xylacheemabgephy (100%

hyd i (CAS# 186 1
cthy! YRS B HIEkA R B OL | Pty oRitingpiogulyl cah popgbined
and cdnbe@Batdunddr llicoPhRisune® AAgd 1618w §prp@n@h|ﬂ91 -yl)pyrrohdlne-

sti rred suspensi on. After 20 mnutes of stirring
1- carhwy}atet eﬁbNMR(BrO@MHh,eCID@lD) ® opmnti.4& (sr @Hpddts- bé&(meZH) 1.56-

166 b s DG -L ohth cnfben 2 e LR ¢ éé?m!%@ﬁﬁrigm 1ED,

3.06 (E9RsHTEY, And3thes. zmen@rmdg 84 @, 1N-10%14-19 bﬁ anzme@ylm)&ws
15 hydr oxyazet i di ne-|-carbot hi oam de 'had’ for med
(DCI/NthmMSr(MJFM)ecessar y, this intermediate thi our ea
was isolated and purified by partitioning between 1:1
hexane/ et hyl acetate (150 nL) and 1 M aqueous KH2PO4
(35 nmL). The organi cCRERY®Ie BRsmpRIed wi th saturated

aqueous sodi um bi carbonate (10 nlL) and dried
(Na2SO4) . THR-Fnvrrokidn-gebpipsridingdiydeashlosider at ed at

A stirred, room temperature solution of (R)-tert-butyl 3-(piperidin-1-yl)pyrrolidine-1-

carboxylate (Reference Example 5b, 6.87 g, 27.0 mmol) in methanol (100 mL) was treated
with 4 N HCl in dioxane (67.5 mL, 0.2700 mole). The reaction mixture was stirred at room
temperature overnight, then volatiles were removed under reduced pressure. The resulting
solid was crystallized from methanol/ether to provide (R)-1-(pyrrolidin-3-yl)piperidine
dihydrochloride. "H NMR (300 MHz, CD;0D) § ppm 1.46-2.03 (m, 6H), 2.32-2.46 (m, 1H),
2.53-2.63 (m, 1H), 2.95-3.20 (m, 2H), 3.33-3.43 (m, 1H), 3.47-3.72 (m, 4H), 3.78-3.85 (m,
1H), 4.09 (pentet, J = 8 Hz, 1H); MS (ESI) m/z 155 (M+H)".
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whi ch point the thiourea crystallized. The crystals
were collected by filtration and dried 20 under vacuum

WQ 2009085931 e

PCT/US2008/087413

N- (2, 4-di br onophenyl ) - 3- hydr oxyazet i di ne- | - car bot hi oam

I de.
N- (2, 4- Di br onophenyl

i di ne-1-car bot hi oam

i de (0.366 g)- 11(@10W&0[M%2g§2%v&&1(ﬂ§-% &8 1.5

mol ) were suspénded 1 n acetonitrile (10 nL), and the
stirred reaction mxture was heated under m crowave
?? The reaction

irradi ation at 150 r 12.m
m Xt ure masflltere$¥#%g¥%g

nu
m

te was concentrat ed

under reduced pressg&ﬁmnﬂﬂghgﬁﬂngauhkung resi due was

purified by silica gel chromatogra
héxamdyreohyHlupeetdpdganiling (34.49igd@ 1

8 $2 1to 1:2
0 mole) and potassium

S T L T L

95 °C (fon 5 Bédrs. #hbikadtionZmixmyre Iy codle® @ fodm tdnmpetudz thehjiluted with

DCl / NH3)

7.36-_7.44 2H), 8. 02-8.03 AH) ;
water ¢} 50 mBy aI{M&brgqueQ@ﬁ%% 6910 é@g] &@XQ&WE@W/%M?,

temp En%ro%@ﬁl‘? g'e%u?cm% é)}etfl@fa%[\rvg?&

thlazo azet |

m

dheE’ﬁéa %éqgt];ré]tl&ﬁl MRGREd with

xtur

water1TH6 sddr@mﬁxﬁtmloiv@hnghtaz 85 “Qityh )fazmatn aicn-t@paivide 6-

1odobénRe ]E@{]z% -E—ﬁngp Gﬁg,i Cli)g

7.70 (g Wﬁ%ﬁ?@%g?g@?ﬁ%ﬁ%ﬁéﬁz Sy 25 95, ity mz 204

(M+H()b 140 g, 0.20 mml), and

3: b8y il 5@ Bz,

(2- bi phenyl ) di cycl ohexyl phosphine (0.070 g, 0.20 nmol)
in 1:1 10 di oxane/ethanol (12 nL) was treated with

deoxygenated 1 M aquretsenbeB&ERBplc®L0 ML) . The

reacti on mixture was then heated under mnicrowave
irradiati on at &tRdoQ-fragthvithigpbenpodflthi Tieke reactlon

g el e R agh Sl it BRI o TRderence

Examp@%asub%egqqnﬁlb? ahll 25@%1Mmtcarb%n§¢e I((t) 70{ g, 5.1 mmol) in
| rat e was

tetrahgdatias 3 rak) wm@deﬂ@my@é@dmke@slﬁ BLahf nmelr db¢ eastion
it SRS ik R ARFLRRA o S0 LR BB R

reduccwl prasshirelto gived hsuiil. /Thatselid (s phrtitiane bdiecdresitlrated gqueous
lurry was filtered. The filter cake s rinsed with

Sodlum Cfrh?éﬁtﬁ &Ro chigeafarm. Bhgghloroferaplayer wep disddMapibliend filkered.
The ﬁﬂ?a‘% wde cc;nc%gﬁra(t%d J OeFYéd’ul:ﬁ Igr)ééges?l?%t%o r‘PrOVld? 6-i0do-2-

di chl or onet hane anol . The

) benzo

1H NMVR (300

(methMﬂZlo)HBh/ﬁ{Dfl]iﬁ)lZ(ﬁe pkHTNMBZ?*(K) IQIHZ CmClgl-ﬁ)plan285 (%, §H)3Hﬁ8 (d,J=9
Hz, H(I}n7.6_ﬁ_()dd J7— ;89 p@ Hj) %)7:((18] Hg Hq, Iﬁ§) (B)gflﬂ\gag) myz 3081(M+H)
8

| H), 7.82 (d, J = 1 Hz,

H)

,796(d J =1

Hz, | H), 8.07 (s, 1H): MBS (DCI/NH3) nlz 287 (MH)+.
Ref er ence Exanple 3 Refeboncd Emmnbleder azol - 4-yl ) benzo

[d] thiazol - %l %%St(lnglchvlsuli%nvl‘lb

nit
€nzo

@%szégnesulfonate

25 A suspensi &

1 T()@ sélilreﬂfexbbﬁfﬂ teﬂnbkﬂabt&@mhﬁé}r o 0-RRBZ[Ah NHASBEN ATV hidHle

etidin- -O

(Reference Example 6b, 1.22 g, 4.0 mmol) in acetic acid (100 mL) was added dropwise a

solution of potassium permanganate (0.190 g, 1.2 mmol) in water (60 mL). The reaction

mixture was stirred at room temperature for 68 hours, then quenched with aqueous sodium
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(Reference Exanple 2, 0.143 g, 0.50 mmol),
N, N- di i sopropyl et hyl am ne (0.105 nL, 0.60 mol), and

wda 200448893 ophenyl sul fonyl )-1H 1, 2, 4-tri azol e (BCWUS008/087413
0.70 nmmol) in dichloronethane (5.0 nL) was stirred a

f hours and then triethylamne (0. 14 nm., 1.0 L
Sulﬁ%e@earawang RPYe wewgﬁr%%x HTFRgpt %%% tpRar3tagy overnight. rhe

resultﬁﬁﬁ%"r&'q%ﬁtte @ggédlle@tréalby:hlfré]tlo%odnd rinsed with water, The solid was
nitrophenyl sul fonyl)-1H 1, 2, 4-triazole (0.076 g, 0.30
dlssolmcbin)etlwdgca@it@e@led'r(h@%&,tamdéﬂm@ Teifrliretd Wx‘iﬁ@m@mtrdfasi under

t hen plac d d| tl t |
reduc%(ﬂprefsuge to pg?ﬁa (Zﬂ-%éﬂ%%lgr &0?%8}? %@fﬁﬁ @311\?@‘2300 MHz,
CDCI @lﬁfaeﬁlwl%ﬁwwwﬁ < 013l YH), 1&186(1 (J1= mzh.YH) MS (DCI/NHg) m/z
yrazol - 4- y benzo[d]thlazo -2-yl)azetidin-3-y
340 (M+fﬁ t,ﬁéﬁéhvﬁz%%iul fonate. 1H NMR (300 -85 WO
2009/ 085945 PCT/ US2008/ 087413 MHz, CD3CD) 6 ppm 3.91
(s, 3H), 4.20-4.25 (m 2H), 4.46-4.52 (m 2H),
5.41-5.50 (m 1|'|) Ref%ﬁ:n@@lExe]mﬁle%dHZ IH), 7.52 (dd,
J = 1, 8 |2 9 (s (f | H), 7.92
8@741( wdohenﬁofaﬂuhmazob l)Dmaxh m-& ol = 9 Hz,

| ,
2 ’;% gélrt%? nglﬁé{ %l -'%O&ZZZQ&%QS& 'f(grgr eﬁg%;or[ c?]'ﬁﬁgzo'%é( a{g%r%n é"e Example

pyrazo
6c, 1. 5(ﬂg t4’14lialzlﬁio-l)2 (%Lpﬁﬂﬁﬁiﬂﬁ-@l ®.500ng 5N4Sm31©®)[15nd)15‘0t@‘51um carbonate
% -met h I-|FLp razol - 4- yI%Penzo d] t hi azol - 2-yl ) az
(1 22?eg,| i hgiog) in 1\( Nec%l@ﬁ Harmsnaids (el -2 mlg wasdegted ¢o £ fisnder

rmcro%ge 'fa&(ﬁ rf&' '_tegd ITijg Q@ac{lgm I]rqb ure, was coo ed to (0?161 temnperature

tris(acetyl oxy I hydro-1, 2- benzi o oxo
then poufSASnt V&Zdﬁl(SS@ﬁ}H) to Qive AGregipilats OTl].poIm:llpitate\mais celiectterdd@l
in 15:1 acetone/ dimet hyl sul foxj de
Fitrariogidteg i Sich £ (8 sl B g e R g e PgRecsae solution
was dﬁ@&' gﬁ?@ﬂ%ﬂd@@f&d‘ Q‘Tﬁlﬁl%é %va%&ﬁdeﬂtr@t%ﬁ 'uﬁ&’ér'?@cﬁl%e& Qregége to give
mmol ) was added. The reaction was cool ed

a cruduecsohqi thatpes ammfﬁ@i bf silega goh chrddiatagoardly (1300% HECL &f 97: 3

cHOIG RS FrEas R A e GEaE bR S nbfeliBfgd under

reducfBp@ssuad toVprsvite ()Vied-dYobdnzb[Athiepl-2-Theyirslidifats. WANMR (300
concentrated under reduced 15 Eressure to renove al

MHz, §J2:Qed pitmBt0dyl. 14 (mf Hi) ad5-21B9 eny E3), ddé-3aks(m, 1H), 3.58-3.75

am. 3854 06 1 18 gy T ) a0 £ OBy, 10

MS (POBNHE) h-e4edM+Ene, filtrate was concentrated under
reduced pressure and the residue was purified by

silica gel chromatography (90:10 to 40:60 CH2C12/ et hyl
acetate). Fractions [ duct were conbi ned
and concentr at ed undﬁgﬁ&@ﬁ @%ﬁggsure to give a
gunmy sol i dS)- 2Q6Vhfﬂd)rﬁhb@1fzbMthta&bl—%&blp@ﬂdmi bl di et hyl
et her, pravided 1-(6-(1l-ne {I-lkk yrazo

y@%ﬁ% [Oéﬁthwl@ez% Q@orybsrg?&{] Tdhe 4a%mgug)oqqd0m) pineridin-

3-ol hgmggﬂl?gg %Q%s\)fmgl)o%;[@ A2 éllgo?ropy@}'_gylarﬁmggﬁ 4]15,|)Oi020 12

mole)8n Mz/V- dirhﬁthyl'foﬂrlhn(ldc (210 mL) Evalslil,eat&&-qu 150, “Thur(d®y nﬂdﬂy)waﬁﬁrradiation
for IS(H%lu{elg!H%Le %a%tio%? r?ﬁx(u%y_\!?/;s'tra%gferr\;gzi ?or a? ?8(? mEXr%{E% gottsorn flask

(methanol rinse) and volatiles were removed under reduced pressure. The residue was

partitioned between CHCl; and saturated aqueous sodium carbonate. The organic layer was
dried over MgSQO,. Drying agent was removed by filtration and the filtrate was concentrated

under reduced pressure. The crude material was purified by column chromatography on an
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(R -1-(pyrrolidin-3-yl)piperidine dihydrochloride
Ref erence Exanple 5a (S)-tert-butyl 3

wo tosensspisul f onyl oxy) pyrrol i di ne-

stirred O C solution of (S)-tert-butyl

Analogy n?eﬁlgﬁéﬁ{ P Qi SEPRI 2S00 Gyttt fodi TRyt acotate).

Fractlmgalﬁﬁll

lorid

2 i,

0. 06665 nole). Wien th

- car box,

30PdOU008/087413

rdﬁlult \\O@t% eadadd o84 @QIYUeﬁﬁat@@hﬂ@erﬂ@&ﬂcE@ﬁﬂéksure to

e addition was

provutm(r?blle(ﬁé)romhhenze[aﬂiiua@nl -riykpipesdinesohl | owed to warmto

RS BRe KB v

t he
PPE\,

1H), ypﬁgaat(ﬁlamsi WRASR | I%dE'H?@ @ @3SHE @, { PHY!

hat was

partitione

hyl

bet ween et

Lo g 18 RO, AR Pes aggm.

| M9), 2. 3r1€{a' Aug Hz,

acet ate and

1PD'E§1@MaI§d &éﬂ@éﬂﬁfhﬁhVGﬁ(ﬁaﬁﬂhﬁéSéDCTh&h)aﬁgéhﬁ@ﬂ+Hyer
was dried (MgSO) and filtered. The filtrate was
concentrated under reduced pressure and the residue
was purified by silica gefapghromat ography (100% hexane

to 70: 30 5 hexane/ et hyl
pR@Em@tce\Eéﬁ@pLeéﬁb? Wé@ raprirechpie B tethestof Reference By

Subs“gﬁl?%eﬁﬁﬁptf‘?ﬂ 1ne For é@r %186r1ﬁ113 t3e01

ke

acetate). Fracti

§u%rs15tuFelﬂi
pyrro

ons containin
g/

h]?l'c_ilrochlorlde.

Rei’dﬁoﬁicé3(
2H), 3.
Exgrply)l;e MV S

rer
Nuﬁﬁ%gipe

@&tutm)
|
b,

DPrdQlub)tpm 1. 47 (s,
3.36-3.67 (m
mz 266 ( M+H) +,
bb - car box.
pyrrol i di ne-I1-carboxyl

9H) ,
283 (N

4H), 5.

NMPR4and M8 Ddta
24-5.30 (m
HNHA) + 10

ate A m xture

& of (S)-
3-(nett
(Refere
pi peri g
over ni g
chr omat
acet at ¢
conbi ng
gi ve (H
1- car bq

oH), 1.

2.73-2.
3.17-3.
3.58-3.
Ref er e
(R -1-
stirreq
3- (pi pe
(Ref er g

(m 1Hy,

(100 nil

[(Ry-pyroolidih-
yl sul fonyl o
b 13C Exanpl e
li ne (100 i
jht . The res
ography (10
e/ met hanol ) .

bd and conce
) -tert-buty
xylate. 1H
45-1.53 (m
2.09-2.20
89 (m 1H),
29 (m | H
66 (m | H
iIce Exanpl e

pyrrolidin-
I, roomtenp
ridin-1-yl)
bnce Exanpl e
) was treat

Br
i
Lty

Fractions containing |p
nt rat ed under reduced
3-(piperidin-1-yl)py
NVR (300 MHz, CD3QD)
2H), 1.56- 1.66 (m 1H)
(m 1H), 2.35-2.60 (n
3.06 (t, J = 10 Hz,
3.51 (t, J = 10 Hz,
M5 20 (DClI/NH3) niz
bC

B-yl ) pi peridi ne di hydr|o

brat ure sol ution of (R
pyrrolidine-1- 25 carb
5b, 6.87 g, 27.0 mol

H NMR (300 MHz,
| at e

| Dypld) 6 ppm
C
1L
02 9572;-’296(hhyH)
duct wer

p3r L339 4my o1,
r{8d Bdﬂsgﬁl .

B ppm 1

.33-4.56@m1 184,

I7 }_{?d J=8Hz, 1H),

|

72?5 (d( i r%) 8Hz,
1H), 7.79 (d, J=2Hz,

| oride A

) -t’ert - but yl

oM (BIC8/NH33) m/z 299

%hhn gethanol

(R)-piperidin-
3-ol
hydrochloride

pd
S Br
O
\ N

HO
(R)-1-(6-
bromobenzo[d]thiazol-2-
yl)piperidin-3-ol

'H NMR (300 MHz,
CD;OD) g ppm
1.52-1.70 (m, 1H),
1.84-2.09 (m, 2H),
3.17-3.26 (m, 1H),
3.33-3.42 (m, 1H),

3.69-3.82 (m, 2H),
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I\MD

with 4 NHCL in dioxane (67.5 nL, 0.2700 nole). The
reaction mxture was stirred at room tenperature
W@yt , then volatiles were renoved under PETUSAS/087413
pressure. The resulting solid was crystallized from
nmpthanal I athaor + A Ny Av Ao
(R -1-(pyrrolidin-8-yl)piperidine dihy rd&h(dh Itk 1 3G
NVR (300 MHz, CD3OP) b ppm 1.46-2.03 (m ﬁ{p
2.32-2(46 (m 1H),|30 2.53-2.63 (m 1H), 195- 3. 20 (m
2H), 3.33-3.43 (m|1H), 3.47-3.72 (m 4 73Bﬂﬂ8 185 H),
(m 1H), 4.09 (pentet, J =8 Hz, 1H);
155 (M{H)+. -87 WO 2009/ 085945 PCT/ US20 8/ %@Qﬂ 8z,
Ref erence Exanple b (5)-1-(6-iodobenzo
[ddlthiazol-2-yl)p/rrolidin-3-o| Ref er
5 6-i odobenzo [d]thiazole-2-thiol A nixtu}%55ﬂ7(ﬂllH)
2-fluono-4-iodoaniline (24.19 g, 0.100
pot assilum et hyl xapt hogenate (35.27 g, 0. Dﬁﬂﬁgigr%@313
N, N-di ret hyl formanide (80 nmL) was stirregdmtH)'95 C for
5 hourd, The reaction mxture was cooled to room
tenperature then diluted with water (150 nmL) and 1 N
aqueous HC1(200 nlL). The m xture was stirred at room
10 tenperature overnight. The resulting precipitate
was col |l ected by fllRE&hmomEamﬁpknﬂsed with water.
The s.l|d mas d[leo at . ) un1oven
E ggQ 2{])’5%, szc%gal)n Riap E&ﬂlg%&lgwl(ﬂga m]a netﬁ g_gbar:lvxx@s ’addgd 59 1- (6-
bromc(tsbzcc[d]jhwﬁp1+£t)-yl)w§e1(dili;l3ﬁd\1|}(|3):fendnze Egdmpl(el\k I}I)lé g, :55'7 rnrnol)
Ref er.enc nmet h.
Dichiggiefias o) G aS ek endid 1155 P & hictamne Topthi
stlrrecﬁsdhﬂﬂﬁb%bz&lhga b Bi @Rk Rni-dftli&hylaRafan @79 en L BXamhR P arhe
.1 mmol ) and pot assi um car bonat e (0.707 g, 5.1
reactlmlafwamca@@ed mthamyplﬁuﬁf Wa@n(egoo abybhles Huddel wasthgded in an
e cti.on, ni Xt u
ice Wat?rd'%a?lledf% hlsr BaF rﬁd Qnésém?a% %Va%v‘idr% GRS 7id Fagpleps e
methaweglﬁfohfﬂm\kﬁfhet(o dep mlr,edic@ehopy ENRUESR LA ndkie: RasQlrted. for 10
The solid was partltloned bet ween sat urated agueous
minutgpfil . Eienpbhige daBinvasIRMEY et BIITHEWAhFAIBRS #hiPaer
tempe\f‘ﬁﬁreqweﬁﬁi tt M504 acﬁ&g fuit{l ev[‘za,es%ashg—&]% tB'v&lzattéraﬁl \ﬁﬂgd (MgS04)
to
concentrated un Feduced pressure
and filercdd®h ﬁEfate( wed mdcéﬂitramécbmmeofadlhtéd lamsluea to :gll‘l’eNﬁ?Rl( B@Owas
7
purlﬁq’\_g:gy cofuggg c%na)anatgg 2@ rgat}éneﬁ% Intgﬁ%—}asgd'lgg) iAnangWZSFIO 4g[2
conne 1n €S e & ions containing product were combine
in MBIk DEH ORI StomcBRBe ( WMekdtibn d bined
and concentrated under reduced pressure to give a solid that was treated with diethyl ether.
This suspension was filtered to collect (5)-1-(6-bromobenzo[d]thiazol-2-yl)piperidin-3-yl
methanesulfonate. 'H NMR (300 MHz, CDCls) & ppm 1.68-1.81 (m, 1H), 1.94-2.16 (m, 3H),

3.06 (s, 3H), 3.51-3.68 (m, 2H), 3.85-3.90 (m, 2H), 4.86-4.93 (m, 1H), 7.37-7.39 (m, 2H),
7.69-7.71 (m, 1H); MS (DCI/NH3) m/z 391 (M+H)".
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Ref erence Exanple 6¢ 6-i odo-2-(nethyl sul fonyl ) benzo

[dIthiazole 30 To a stirred,

roomtenper

W®200840859d0- 2- (net hyl t hi 0) benzo[ d] t hi azol e

Exanpl e 6b, 1.22 g,
was added dropw se a
per manganate (0.190 g, 1.

r R@Fetrétfé@ Exﬁlnisleg Ne- \RSvcd
hen quenched

68

hour s,

4.0 nmol )
sol %’o

bfe:p%

in acetic
;_of pot ass
in wate

ddl thORRhbE
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ature sol ution
( RePEY/E82908/087413
acid (100 n)
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r (60 nL). The

5P R%ﬁtréifc@ EfXanple 10,
I um

substlrzmmgﬂmd@rmm%wb@@mmmlswbﬁmmwmh@fm éx%)ul (6 ng

brornog{? qiﬁﬁ%lf'lzoﬁﬁ

e

tirred at roomt

enper ature

g precipitate was coll ected by

Refdrédceat
di ssol \

Exgmpleer ¢

Nul b%?sur
do-

’)I—I\ Q

n@@d rif

ed in ethyl
gubstifieed j | 1

rrE[r? _pr ovi (

met hyl s
38 (f

iy th water. The sg
acetate, dried (MgSOH4
rate was concentrated

e

ul f onyl ) benzo[ d] t hi azol

INRIRN&R]I MS Data
), and
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e. 1H NWR (300

d, J 1 Hz,
Y mz 340

11 ( M+H) +,
(S)-1-
A stirrn
6-i odo-
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(0. 500
g, 8.84
heat ed
m nut eq
t enper a
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filtrat
et hyl &
(MyS04)
under 1
purifig
97:3
wer e C(
to proyv
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NVR ( 3(
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3H) 4
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G iatolP|

'| —
Re6 7. B NHY
6-i odobenz
ed m xture

ZRIMEBhyISl
1.50

é’mfsobFEZ?ﬁn

F@H%So_é ul
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ure t hel
B Yate. Thg
ion, rinse(
Thy
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CHC13/ net hall
nbi ned an «
i de
6-i odobenz
0 20 MHz,

29 (m 1H)
53-4 59 (

(
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)n13 41 (s 3H), 7.93 (
1f+
b [ d]

thlﬂ
MsO"

ul fonyl ) enaqpd] t hi azol

g, béorﬂc&)eﬁm{ hiafeh)2-pyr
Dl ), anshypeliamsi-ym car b

N, Ndlrﬁ@thh%sﬁl%ﬂﬁ%ﬂ de (
nder mcrowave irradiad

ion m xture was cool ed
n poured into water (35
precipitate was colle
wth water, and then
et hyl
ed. The filtrate was ¢
ssure to give a crude|s
n gel chromat ography (1
nol ). Fractions containi
concentrat ed under

n)
”
)
n)
"

red

p[ d] t hi azol -2-yl)pyrro

3.47-3.55 (m 1H), 3.

acetate solutidn

"D30D) b ppm 2.03-2. 14 |(

d HNMR (300 MHz
lélgbp) %p

e { Refagrenaw),
rolidin-3-ol

ohdt-é-57(m, 2@2
2o Py Ve

t1on for’lO
EEZBGGKhle)

m) to giv
YA (15 o1,

I |
dﬂ.@\?;\ggt“ggr I ég)’

ohé¢®atds X GHz,
id that was

013%/%’0{213 to

INgs Qf, 298495, 1H),
uced pressure
7.73 (d, J=2Hz, 1H).

il\%b??%l&Hg) w377
s (o

127.53- 7.

(S)-1-
m Xt ur €
4.0 mml
4.43
02012

g
0.

m z 347

Ref (. 91 H)

+. R
égggg%bben
3 b@cﬁm@odanz@[m

and éan(

yl)plperldln-
3-ol

7.95,-7/98 fm H) Br
ef er ence I 25
zo [ ddIMtHi azdlr-"22yl ) pi

1H) 723 (d_ 1 =8 K
N

p- 2-M4] or obenzo[ d] t hi az
pi peri di @)-13wel hydr oc
i N, Brothobsepliithypt@i?hy| a
yl)piperidin-3-yl
methanesulfonate

H W (99)MHz,

per PGl BPE A

ol 68-081Q

hl ori de ?gJH%

. $e2(18.(B1 3H.
3.06 (s, 3H),

3.51-3.68 (m, 2H),
3.85-3.90 (m, 2H),
4.86-4.93 (m, 1H),
7.37-7.39 (m, 2H),
7.69-7.71 (m, 1H).

MS (DCI/NH3) m/z 391
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25

nmole) in N,N-dinmethylformam de (2.0 nL) was heated to

150 C under mcrowave irradiation for 15 mnutes. The
WO 2@e089m m xture was transferred to a 100 nlL POUOS2008/087413

bottom flask 30 (methanol rinse) and vol atiles were

ronmavoad 1tindor roadaecend nraccocnir i Tha roct diin wywnco
oy e g—ouraC— T o c Co—prtSSur=t- e Coroot—naS

partitioned between CHC1l3 and saturated e{% s sodi um
cGar bonates ghg. organi c tayer was_ driged %dl%a NIRIE used

yi ng |agent was lerm\é%m f :‘(on dnd 't he
filtratd-(@as concentrate =' Z

duced witlessur e. The
crude rmateri al $ purified by chr omat ogr aphy
on an | B¥Pgsesatlo] daeobrsme i}ze@? §741°%araﬂw%1ze§@qrs<

I ntel li|Eh@shoR80 (Anal o P?Zﬁ‘i%é

l.u

‘?ﬁ? 100% CHC13 to
60: 40 CHCL3/ et hyl | acet dl'gjancs i ons clont ai ni ng

pr oduct] yWeraidoehbi ned and concentrated under reduced
pressurelto provi de

(S) - 1- (8- br omobenzo[ d] t hi azol - 2-yl ) pi per|i din-3-ol . iH
NMR (300 MHz, CD30D) bppm 1.52-1.70 (m 1H), 1.84-2.09
(m 2H), 3.17-3.26 (m 51 H), 3.33-3.42 (m | H),
3.69-3.82 (m 2H), 3.92 (dd, J =4, 13 Hz, | H, 7.31
(d, J =8 H, 1H, g.37 513 8 Hz, 1H),
7.75-7.77 (m 1H); Né_%@é_?_%% 313 (MrH) +. Table
1) Reffcereadiatopbeanb@so[@]t8ianel- B yDp sl 3oy nidiigandBtl fondte
of Reference Exanple 7, 10 substituting the
appropriate hydroxy-substituted am ne for

(S) - pi peridin-3-ol gg&%ﬁ% @{J?;gge 13%@1‘ erence Hydroxy-

Product NVR and M5 stituted Nunber

am ne 8 ( RYSpyH(6-ohloctibenzdbdBiniaddh 2N yirR0dinvdo] 3-ol .

~N~N | ,CD30D HO . (R)-1-(6-br n hj

2Ao%l.r@dfav<t"ﬁ% Og%qgfﬂfgl?rpbéf#@?%ﬁ?%@%?%.3@:2%%95-?@ g 3.00

; 33k - g .

ol 358 14 54 S B2 55
mmolHjn, watei7@hgrb] (D0=RHA mL) waly hedus! DGO/ NH@)emhicr@9@ve irradiation for

5 minutes. The reaction mixture was cooled to room temperature then partitioned between

dichloromethane and saturated aqueous sodium carbonate. The organic layer was dried
(MgSQOy) and filtered. The filtrate was concentrated under reduced pressure to give a crude
solid that was purified by crystallization from ethyl acetate/hexane. Crystals were collected
by filtration, then dried under vacuum to provide (S)-1-(6-chlorobenzo[d]thiazol-2-
yl)pyrrolidin-3-ol. 'H NMR (300 MHz, CD;0D)  ppm 2.04-2.14 (m, 1H), 2.16-2.29 (m,
1H), 3.48-3.55 (m, 1H), 3.59-3.75 (m, 3H), 4.54-4.59 (m, 1H), 7.26 (dd, ] =2, 8 Hz, 1H),
7.40 (d, = 8 Hz, 1H), 7.67 (d, ] = 2 Hz, 1H); MS (DCI/NHs) m/z 255 (M+H)".

Reference Example 13b

($)-4-(2-(3-hydroxypyrrolidin-1-y)benzo[d]thiazol-6-yl)benzonitrile

A mixture of (S)-1-(6-chlorobenzo[d]thiazol-2-yl)pyrrolidin-3-ol (Reference Example
13a, 0.2547 g, 1.0 mmol), 4-cyanophenylboronic acid (CAS # 126747-14-6, 0.2204 g, 1.5
mmol), palladium (I) acetate (2.2 mg, 0.01 mmol), 2-dicyclohexylphosphino-2',6'-
dimethoxybiphenyl (CAS # 657408-07-6, 0.0102 g, 0.025 mmol), and potassium phosphate

(0.4246 g, 2.0 mmol) in toluene/isopropanol (2 mL/2 mL) was heated under microwave
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30

(MH) +. 9 (R)-pi aimn-SBrlHNMQQMJMt, 3- ol
CN N CD30OD) b ppm hydrochloride HO (R)-1-(6-

wa2®2085970 (m 1H), bronobenzo[d]thiazol -2- 1.BdFRS108/087413
(m 2H), yl)piperidin-3- oI 3.17-3.26 (m | H),

. ..3.33- 82

imadidligpat o8 da ST eSO R RO ‘(“ytgff%ah%co@mfg gpom 1
tempe'r'gture7an§ ]soﬁéivntre]teél) H%der]fgauced ?re@;guré dq*hlS‘}esgdue&b( l?si%artﬁtldﬂ)ed between
cthyl R@taéfr @mb@t@&tad*pﬂ@oﬂ@ sodlurn carbonate The organic layer was dried (MgSO4)

and iR ThO T ANRA G RpHCL GRR: F N RGN B¢ Egblaue was
punﬁ&ﬂw finedg wchﬁn@t@w (80: 2@% 6030 heRdheastHRehanS)): FrdcBions

br onobenzo[ d] t hi azol - 2-yl ) pi peri di n-3-0ol (Reference
contaigingrp@ucy were cosbgnedzang Wowr)ated deicduasHersare t¢ pevide (5)-4-

- Bl R AR AR DE SSPEAPRRMEL LN GoR v
DMS@OIH) &@b@ﬂtsﬂ -002 (i, eHhylGse.ne é 11}273 38L3.48 (rh 811981 96-3.68 (m,
The reaction vial was cappe a septum and vented

3H), ‘H)l -4 48 umb .. 5. trhel, §ial Hivdl )pVééé@L ngéﬁ 110).i7¢8 (det b 2, 8 Hz,

. Liyr dr opwi se
1), 3 o&e1 SN, B den s BRI AR @9@%{}(0 572
m, 7.34 mmol ). The reaction m xture was stirred for

10 minutes at 0 C, then the ice bath was renpved and
stirri ng vas cont i nu%‘ée—rélﬁ‘r—%&ﬂli?—é%erat ure over ni ght.

( Anop] | lmettltﬂeﬁl%sﬂfd e
u Adﬂn‘rede@ ﬁ(ﬁ e@luporeeﬁ(l&)é -@a3 glyvzlm@pylmolhdmhayl)bmso[ﬂ}ihlazol -6-

et R Bns S B R A B S B B el sl was treated

with B&hARSU1fonyP OB HIC (. @AREL 0128 hnmdT]. aBild 0O Bath KU AN and
product were conbined and concentrated under reduced

stirringvess santenued agfopen wnpetatere omemights The wacteeh mixtiredvast hyl
conceg‘}rggé uinder reduced pressure to give (5)-1-(6-(4-cyanophenyl)benzo[d]thiazol-2-

yl)pyrrolidin-3-yl methanesulfonate that was used without further purification. 'H NMR (300
MHz, CDCls) ¢ ppm 2.36-2.50 (m, 1H), 2.53-2.63 (m, 1H), 3.10 (s, 3H), 3.84-4.15 (m, 4H),
5.47-5.52 (m, 1H), 7.60 (dd, J = 2, 8§ Hz, 1H), 7.67-7.75 (m, 4H), 7.79 (d, J = 8 Hz, 1H), 7.85
(d, J=2 Hz, 1H); MS (DCI/NH3) m/z 400 (M+H)".

Reference Example 14

(R)-1-(6-(4-cyanophenylbenzo|d]thiazol-2-yl)pyrrolidin-3-yl methanesulfonate

Reference Example 14a

(R)-4-(2-(3-hydroxypyrrolidin-1-yl)benzo| d]thiazol-6-y)benzonitrile

The title compound was prepared by the method of Example 13b, substituting (R)-1-
(6-bromobenzo[d]thiazol-2-yl)pyrrolidin-3-ol (Reference Example 8) in place of (S)-1-(6-
chlorobenzo[d]thiazol-2-yl)pyrrolidin-3-ol (Reference Example 13a) to give (R)-4-(2-(3-
hydroxypyrrolidin-1-yl)benzo[d]thiazol-6-yl)benzonitrile. "H NMR (300 MHz, DMSO-ds) $
ppm 1.93-2.01 (m, 1H), 2.07-2.18 (m, 1H), 3.39-3.46 (m, 1H), 3.56-3.67 (m, 3H), 4.43-4.48
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Thi s suspension was filtered to coll ect

(S)-1-(6-bronobenzo[ d]thiazol -2-yl) pi peridi n-3-yl
worewobassul f onate. 1H NVR (300 MHz, CDC13) b pRei/US2008/087413

1.68-1.81 (m 1H), 1.94-2.16 (m 3H), 20 3.06 (s 3H)

(m. 131 57dab= 5 T T 7. 5440 128 e T e gt P2 K2, 0, 786791

2009/ 085945
(m. 4R gg%%s?{os?qg% VRERD 2322 Y 2 Exanpl es 11- 12b

were prepared by the nmethod of Reference Exanple 10,

substituting the ap riate hydr -substituted

anino-benzothia;ole&%%§3%§¥§@¥ﬁi%gﬁy

bm)nID&BeMZ@{aﬂ&)ﬁH@ha%énzafayﬂh)al@bpr:rvl)ﬂ{/ﬂaolaﬁ@ls-vlEi@étm@mﬁmate
droxy- Product NVR and M5 Data Exanpl e substituted

NUHD dEle apmpeundpessuenared by the methqbe! Expgplg e s@pstifyting (R)-4-

(2-(3 -P%?o%ﬁb@%o%ﬁ-y?%g %Hlaf%%re%rﬁ&}@me @%%réx@e'E]X'a&%le 14a) in
place bf (ﬂ)ﬂb(éﬁ(ﬁﬁ{ydl}dﬂypgﬂoﬂldlﬁ-l ﬂ)%ﬁzﬂdﬂiﬁlaé@l% IBbenzonitrile (Reference
rrolidin-3-y - met hanesul f onat e

Examp@ 13%%" 1V?/(13)p1y(6r6\ ?Wﬂphe@ybbc@ov@the%ﬂ %ﬂ})pyrrsluap 1’

et sty g 2 2 A8 5073 o 1

3.08 (K)3H), MBS (30X (NHB)), BrDZ (BT T = 4, MRz 1 HL,24. Refd, TEX.2 9z, 18)S5.46-

Br i H NVR (300 Mz R-1-(6- CN.N
5.49 (m, 1H), 7.56 (d(d, J=2,8 H, 1£1),)7.67 ((d, J=% Hz, 1H), 7.68-7.73 (m, 4H), 7.85 (d, J

=2 Hz, 1H); MS (DCI/NH3) m/z 400 (M+H)".

EXAMPLES

Example 1
6-(1-methyl-1H-pyrazol-4-yv1)-2-(3-(piperidin-1-yDazetidin- 1 -y])benzo|d]thiazole

A stirred solution of 1-(6-(1-methyl-1H-pyrazol-4-yl)benzo[d]thiazol-2-yl)azetidin-3-
yl 4-nitrobenzenesulfonate (Reference Example 3, 38 mg, 0.08 mmol), and piperidine (0.024
mL, 0.24 mmol) in N, N-dimethylformamide (0.5 mL) was heated at 160 °C under microwave
irradiation for 15 minutes. The mixture was cooled to room temperature then purified by
silica gel chromatography (60:30:10 hexane/dichloromethane/2 M NH3 in isopropanol).
These product fractions were purified by silica gel chromatography again (79:20:1 to 70:25:5
hexane/dichloromethane/2 M NH3 in isopropanol). A final silica gel chromatographic
purification was performed by first eluting the column with 100% dichloromethane to 80:20
dichloromethane/ethyl acetate followed by elution with 99:1 to 96:4
dichloromethane/methanol to provide 6-(1-methyl-1H-pyrazol-4-yl)-2-(3-(piperidin-1-
yl)azetidin-1-yl)benzo[d]thiazole. "H NMR (300 MHz, CD;OD) 8 ppm 1.47-1.57 (m, 1H),
1.65 (pentet, J = 5 Hz, 4H), 2.37-2.45 (m, 4H), 3.36-3.46 (m, 1H), 3.92 (s, 3H), 4.02-4.09 (m,
2H), 4.25 (t, ) = 8 Hz, 2H), 7.45 (d, J = 8 Hz, 1H), 7.50 (dd, J =2, 8 Hz, 1H), 7.79 (s, 1H),
7.85(d, J=2 Hz, 1H), 7.92 (s, 1H); MS (ESI) m/z 354 (M+H)".
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CDC13) 6 ppm :Ilr bromobenzo[ MsO 1.68-1.81 (m 1H),

(R -1-(6- d]thiazol-2- bronobenzo[d]thiazol -2-
WaA2®402591%6 (m 3H), yl)piperidin- yl)piperidi PEBUy1008/087413

3.06 (s, 3H), nethanesul fonate 3-o0l 3.51-3.68 (m

2H), 3.85-3.90 (m 2H), _ 4. Q6 4 93 (m 1H),

7.37-7.39 (m 2H), 7. 6ok I H. M (DCl/NH3)

B E-nR 9y 1- 1fﬁ§vM§612zQ9§120@5(%4§oP&iﬁl 1U$13&Q§61Q817€11$§enz6 Mzt ole

17b Ref. g Br CGudé material used 7T-(6-
MAQm N turg' of \l M6 (lm@thyjukH pmagqlabeh]z@[zo[d]thlazol -2-yl)azetidin-3-one

(Refesfb LIRS 57 e 008 FRF ) s rs T RE AR i puRTmoD. and a
catalyﬁb hﬁ%ﬁﬁﬂ Sliabeti dbhd (%ﬁ(ﬁ(ﬁsrrﬁnyﬁl tEXRAPI024 A3.) (WR) shrréat(rbom

gy ébenzo ]thiazol -2-yl)pyrrolidin-3-yl
tempeﬁfém Aes glinges then sgdimat téwéﬁ@évwférlée i3§amg, 0.18 mmol) was

addedf Phi-bedoolt B QUEPE Y Girc Bt MoE it BN U Cire fodlion
mlxtu%\%?s- tB8n Quetﬁh&ﬂ:&lt@ 13 a@ﬁbouﬁ'KQP())4 (Q ‘S)Iﬂ_pyéﬁdeﬁXItIdCtﬂd Bmob w1th

(0 3..60 mmol ), ~ and potassi um carbonat e
ethyl @e@ée 1Bherﬁ9641'3m?dn°r\%‘%1é JWY@{SH&% driedq eV%LSPélumulﬁ%sanﬁéa{l@altrated

The cf"ﬁﬁe P& Wgsﬁﬁlm fedt ‘ﬁ?c\éegel Eﬂr?ﬁt ?ira%ﬂ &4:40 5 m nutes.

reacti was Co0O0 m tenperature
dichlaréwaethpay’ etqetqnamhzdtokﬁét4&943(hlchktrmmarm:r‘aebtbamﬂlez&n@thanol) to give 6-(1-

methngyfgﬁ}lgoﬂ AR OSSR C AT RRREE Sy TS AR Sie! B RIMR (300
MHz, CD;0D) & ppm 1.84-1.90 (m, 4H), 2.59-2.66 (m, 4H), 3.59-3.68 (m, 1H), 3.92 (s, 3H),
4.06-4.12 (m, 2H), 4.26-4.32 (m, 2H), 7.45 (dd, J = 1, 8 Hz, 1H), 7.50 (dd, J = 2, 8 Hz, 1H),
7.79 (d, 7= 1Hz, 1H), 7.85 (d, J = 2 Hz, 1H), 7.92 (d, ] = 1 Hz, 1H); MS (ESI) m/z 340
(M+H)".

Example 3
2-(3-(azepan-1-yDazetidin-1-yD-6-(1-methyl-1H-pyrazol-4-yl)benzo| d]thiazole

The title compound was prepared by the method of Example 2, substituting
hexamethyleneimine in place of pyrrolidine to give 2-(3-(azepan-1-yl)azetidin-1-yl)-6-(1-
methyl-1H-pyrazol-4-yl)benzo[d]thiazole. 'H NMR (300 MHz, CD;0D) & ppm 1.63-1.77
(m, 7H), 2.59 (t, J =5 Hz, 4H), 3.64-3.73 (m, 1H), 3.92 (s, 3H), 3.97-4.03 (m, 2H), 4.24 (t,J
=8 Hz, 2H), 7.45 (d, J=8 Hz, 1H), 7.50 (dd, J = 2, 8 Hz, 1H), 7.79 (s, 1H), 7.85 (d, ] =2 Hz,
1H), 7.92 (s, 1H); MS (ESI) m/z 368 (M+H)".

Example 4
(R)-6-(1-methyl-1H-pyrazol-4-y1)-2-(3-(2-methylpyrrolidin-1-yazetidin-1-
v)benzo[d]thiazole

The title compound was prepared by the method of Example 2, substituting (R)-2-
methylpyrrolidine in place of pyrrolidine to give (R)-6-(1-methyl-1H-pyrazol-4-yl)-2-(3-(2-
methylpyrrolidin-1-yl)azetidin-1-yl)benzo[d]thiazole. 'H NMR (300 MHz, CD;0D) 8 ppm
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(MSHM) and filtered. The filtrate was concentrated

under reduced pressure to give a crude solid that was
W@eopOseds by crystallization fromethyl acetatBCHES2NE087413

Crystals were collected 15 by filtration, then dried

112 (S G RS Db 305 S 2o 4. JH). gy 08 1 ) 3148 (0. I -
8 Hz, 1H}P§V§§ Q%@Q%Mﬂzl) F3I)QDF3§JI'1>)z éﬁa mgu%l% 214 ?}(2%2715')1 31%) 436 (t,] =
8 Hz, 3H), 7.45 Sk .52 (). 1689 (44,1262, (&Jlldz LH);729 (& Jrz] k)£, 7.85 (d, J

J =2 Hz, 1H); M5
_2H%’d@/ klgl%)(s’ %&E(Sb:’?iﬁzég“gw %@f‘er ence Exarrpl e 13b
(S)-4-(2-(3-h,
doxypyrrolldln 1- yI)benzo[d]thlazoI 6-yl ) benzonitrile
A m xture of Example 5

J)er?d' ¥ lllﬁ%rzétﬁin!l q' xﬂ?b%n% [d]thiazole

IOl

4Ty ate pbnﬁpwxialavasrprepaaed bly ﬂl@é«&th‘o(ﬂ.@m}éﬁtpléE G;ubﬁltﬁr:ﬁﬂglz-

methygwﬁqzt}@n?lncnlw(qug%lg;gag%g & équlp ﬁ(ﬁ%gétg;lehé—pyrazggzl-yl)Q-(3 -(2-

O

1.06 (dm :t: GIHtelEII) i 1s©fpn GpamoleQ 2.58-125 r@n) AMRS. meatzeqmpmd)grz 48-2.57
009/ 085945 PCT/ US2008/ 08741
(m, 1111} ﬂa?&r%% oy Hﬂ) iE?d -’(,84 OR 1Y, A9dus-SD: $RA%- 4r1éa(é1b|25ﬂ 4.18-4.32

tar fa
(m, 2@0204& rat e(f[ r reggiced %?g?s&?zw%?gy?:lsﬁgdm)\h;g6 @)=
2 Hz, pHt7.92 onéd); MS\(\ESIr) m/ed6R/(Mabgt at e and sat ur at ed

aqueous sodi um carbonate. The organic |ayer was dried
(MS™M) and filtered. The filtrate was concentrated
under reduced pressure apgyhhieeresi due was 5 purified
by SI lica gel chrorrat ograp y 0:20 to 60:40
aetihs b relre v oenad &l thiazgl-Bybdzatidin-3-amine

W?EB %B%%’da\ggs pci’glg]acl:re(:“({1 B}E ﬁlte%jetfilon({j oefr Exra(;“rgpllleC S dsup) ﬁutl T rﬁ

cthylrhthylamiedn %c@)bf f)pﬂrd)lchlﬁve tb9il9d N%ﬁlz;@{z\dhiemqu% @ -méthﬁem
onitrile. DMSO- %Oml 91-

yraZ(ané}-ymbgnZOQl]‘(h@,le z_gl)@mudm-f; angn@g.HgNMR( MHy, CDgOD) 8 ppm

L Gy A S 8@ Lt Tl g sty By g Cam

4.01-4188 (nloz H126 1, 89: a(Hz 2&@ 748(33J:€8HZJIH)27 ﬂx(ddlﬁ)cz MBIz, 1H),
DCl / ) mz 2 (MH) +. Reference m:[J

7.79 (égb 1Hz 1H).- 7086 (d J=2Hz, 1H), 7.92 (s, IH); MS (E )m/z328 (M+H)".
ophenyl ) benzo[ d] t hi azol - 2-yl ) pyrrolidin-3-yl
met hanesul fonate A stirred, 0 C solution of
(5)-4-(2-(3-hydroxypyrrolidin-1-yl)benzo[d]thiazol-6
15 yl)benzonitrile (Reference Exanple 13b, 75 ng, 0.23
nmmol) in pyridine (2.5 n@}%ﬁ@ltreated with

r dbaotitle nmapalndrxeamepanecgm theﬁmhwcbﬁdixamplmmhstﬁumz-

(ethyle%r}lco et %16102 ﬁldgggﬁﬂq?wgqﬁa é?lg é]s-@: ‘léédpg(é -methyl-1H-pyrazol-4-
yl)ber&'o? Wi 48| QSr'l)Qzé’ndYﬁ 3%%&%&&”%%&1&%‘806\%%@@) 8 ppm

out her purification. 1H NVR
1.08 (t, J =7 Hz, 3H), 2.65- 275(rn 4H), 3.64 (t, ] =7 Hz, lH) 3.92 (s, 3H), 3.93-4.03 (m,
1H), 4.06-4.12 (m, 2H), 4.26 (t, J = 8 Hz, 2H), 7.45 (d, J = 8 Hz, 1H), 7.50 (dd, J =2, 8 Hz,

1H), 7.79 (d, ] = 1 Hz, 1H), 7.86 (d, J = 2 Hz, 1H), 7.92 (s, 1H); MS (ESI) m/z 358 (M+H)',
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20 MHz, CDC13) b ppm 2.36-2.50 (m 1H), 2.53-2.63 (m

1H), 3.10 (s, 3H), 3.84-4.15 (m 4H), 5.47-5.52 (m |
wOo009/880@ (dd, J = 2, 8 Hz, | H), 7.67-7.75 ( nPCHEB§2008/087413

7.79 (d, J =8 Hz, | H, 7.85 (d, J =2 Hz, 1H); M
(DCI/NH3) mz 400 (MtH)+. Reference Exanple 14 25
(R) - 1- (6-(4-cyanophenyl ) benzo[ dd] t hi azol - 2-yl ) pyrrolid
i n-3-yl nethanesul f onat epxRgfierence Exanpl e 14a
(R)-4-(2-(3-h, ExMHRAICE .

hdtifylnl

The title conpound was pyegéredAby the nethod of

Exanpl e 13b, substituti = 30
(Ghb [1ﬂ8@&ﬁﬁ@1ﬁ{ddlzis|”pr &d By we)n%tndcpd)ﬂ Ehamﬁe 9| substituting (S)-

(Ref erence Exa | ace

PY“OléhP@rﬁdH@ﬁlzi@P]d}l caz)é pyrzo gﬁf gy givt (éT(h-(k—(é‘i(l'(TRélﬂéTlﬁ’lﬁﬂaml 4-
yberiS BTGl 2Nt i8Sy oo Fretengt. sYYB0ONE,

CD30|D§815H1?11NUR2((310@11 M@,z@ﬁ@%ﬂ@ 161), :ppmzlgl 21H)13 043.13 (m, 1H),

1H), 3.39-3.46 (m 56- 3. 67
3.42- %gﬁ?(IBHH) 2192éS45 83 964. QMHBG@@/@@%@Q (ﬂf1 4H), 745 (dd,J=1, 8 Hz,

2008 5
0, PREOORLIET 5 0% | (S = Gt oo .
1H); MS86SH.-94 37¢ oM+&h)., 8.20 (d, J = 2 Hz, 1H); M (ESI)
mz 322 (M+H) +. Reference Exanple 14b 5
(R) -1-(6-(4-c, ophenyl ) benzo[ ddl t hi azol - 2-yl ) pyrrolidin

- 3-yl nethanesulfonate The bk lbe conmpound was prepared
by the nethod of Exanple _f%gi_§ubst|tut|ng (R) -4-

(2- ( 3- hypelrorpRe(3-Glipattidime-1-wlaydehr-6 [ydJiehiddphiathly | ) benz

tril Ref Ex l 4a), in . f
(8 iy o RO P Dy o e tnsbrisey
(Refelle}lpeeE}Zéi‘ié"[BlE N2b.& 108k 7 Gfnol PRI (BR50 WAL P yﬁlmoq and
(R - cyanop enyl)benzo[d]thlazol 2-ylYpyrrol'idi

potassurg cyﬂbome R 06hadbdd ordl o N, VHlitwRy{ f800arvde (1 @DAN8)s sgrred at

90- 959E‘|;¥or f3w07%ay§435$ n%%ctl (5"?_&11}( grsegzéazs cgale{iga roozjq tefg)eﬁgureﬂ_%iuted with
water @l (QﬂqLﬁ da,nd\laxﬁ'aéit&i Hizth didﬂloroﬁleﬂn@ne §x4 1M Tlib@omb?ne'aﬁ)r%ﬁﬂe
extrac@smvemp H)asheﬁ wigh I(\_xl)@ter \(2x5:m§2‘) Hpen cj_rp,q)d (WQ@@M RHsted mThe didigate was

conce&{\!% gg W{?r&?&% 395 (ﬁl vséas purified by silica gel

chroma(qg'rai:pi]lyl (90 no:D-ty ISR ADEX cﬂldhlﬁfohieylha)nbMZ}d) afadhtemalzambb. A second

col um%tvl(%rrzelg “?irgllttﬁ% 'ﬁamerﬁlagmgi%ilena GracHensomeRing axsiuctwse pgmbined
and ccﬁ{cbﬁjﬁéff %nc?ep rducét %e&sg@m%\féﬁ éltl(P LR GEP %B‘f&lﬁrleﬂg@zendm- 1-

pi peri di ne
yl)bexrzb[d]ma%lemihﬂ NMm(SNO N, r&D 19D ¥ dppranti 4] .68 (4, hﬂ:‘[) 1v@as(pentet J
heated at 160 C under njcrowave irradiation for

=5 He i &35-21he(mridkDud 46Red EndiRdH-0&+Hdm: t%%p‘b?"aftu} & 8 Hz, 2H),
7.35 (WNeO gAY, i1 fih @A ¥4, 7= 2, 8 Hz, 1H), 7.83 (d, J = 2 Hz, 1H); MS (ESI) m/z 352

(M+H)".

Example 10
(R)-6-bromo-2-(3-(2-methylpyrrolidin-1-yDazetidin-1-y)benzo[d]thiazole

The title compound was prepared by the method of Example 9, substituting (R)-2-
methylpyrrolidine in place of piperidine to give (R)-6-bromo-2-(3-(2-methylpyrrolidin-1-
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silica gel chromatography (60:30:10
hexane/ di chl oronet hane/2 M NH3 in isopropanol). These
Wpeowdogww4$ racti ons were purified by silica gel PCT/US2008/087413

chronatography again (79:20:1 to 70 25 5 25
rone hane/ 2 MNH3 i n | nol). A fina

/ hi
yhazediie Ly o LihaHal %gH&ﬁMchHg ﬂt\fIHF’l SROSRS R 1t Wb ) ri
3H), DY-1sk3h, FHYTL 1 008 St Tl %2?’2{ Py OTEATG, 2.57-
2.70 (ai H), GhOWB LI (@19m) t3081969a (mdithMoBeamﬁV nmpm)rét%a(ndl 8 iz,

e
160, BILUL ot L B2 491 221 H2-A ST £ el 4. FH: MS (BSD) iz
352 (MI-I— zetidin-1-yl)benzo[d]thiazole. 1H NVR (300 Mz,
) 6 ppm 1.47-1.57 (m 1H), 30 1.65 (pentet, J =5
Hz 4H), 2.37-2.45 (m 4H), 3.36-3.46 (m 1H), 3.92
(s, 3H, 4.02-4.09 (m 4,25 (t, J = 8 Hz, 2H),
7.45 (d. J = 8 Hz, 1%0&—)‘%‘4@ =2 8H, 1H,
- @( (ER,3'RY- ﬂnethv? l%b{&rroﬁdm 2-ybiBenzbidthidz082- x(lﬂ)enﬂdfﬁtrlle
MS (ESI) mz 354 (MWF -95 WD 2009/ 085945
PATYUSI00RIIOB P (9-1-¢6x aeoweeyl()henieiaﬂthlazol -2-yl)pyrrolidin-3-yl

rnethaBX{ g%?illlte gkgtlle)eng%i&ar{l r1‘38' %qung o0 1)11%615t kﬁ)‘ flniletWIB)p'?&lzdme

(27.3 g 6300 ﬂﬁ‘ﬁdlb})ﬁhd Mmylﬁqzobyléthylahﬁw(zmﬁdﬂmho 28bhmiolyln) az
etidin-3-one (Reference Exanple 4, 17nP Q.06 nmnol ),
acetod(file G} i) Mes peptedity k0 Coinggr %P‘)’Wealﬁadlé ign fog2Qinyippigs.” The
I
e BT}l 385 A D08 Tt SISO dfibhoanots
(98:2:9 dal P8iAY 1t dicld ovtnostlydne madilyatol/deucpB88NIyOH). Fgicthmmd Jonvwausing product

were Qi Mastiiy anE BB gmbe S waS A witsr BER R o
give tél g%qb?d(émem)b -MeAGHE BUBipKRERfin 10y Ab&Hzb[ /] 8Mhol-6- arl)benzonitrile

extrac twice wit et h acet at e The conbi ne
HNMRanO MH@@s@M@mmléddmfeﬁ HsndHunm. 4541 53 (@, dHY 1.73-1.90 (m,

2, QPSS GRS AL 202 TS, CEHSS BAIEY 1SR LLLSH B 1, 2.

3.08 ({Zﬁ_,qtl:) Of UIBIDAREHAGEL QNB TR i€ 11§ 356- §1©3€m 1H), 7.57(d, = 8 Hz,
di chloromret hane/ acetonitril e/ net hanol) gi've 6-(1-
1H), ‘b @l § T, Pytzazd).-7480/(q) I 2-Y Bz,(4bd)r 8.6B |(«11|Jr’F ZWL Yy ds dpa1/NH3)
-1~ nzo[d]Jthiazole. "H NVR (300 M1z, CD3OD) 6 ppm
Wﬁﬁg.l@ﬁ%[%o (m 4H), 2.59-2.66 (m 4H), 3.59-3.68 (m
1H), 3.92 (s, 3H), 4.06-4.12 (m 2H), 4.26-4.32 (m
2H), 7.45 (dd, J =1, 8 Hz, 1H), 7.50 (dd, J =2, 8
Hz, 1H), 15 7.79 (d, J =1 Hz, 1H), 7.85 (d, J = 2
Hz, 1H), 7.92 (d, J =1 Hz, 1H); M5 (ESI) mz 340
(MrH) +. Exanple 3 2-(3
- (azepan- 1-yl)azetidin-1-yl)-6-(1-neth
pyrazol -4-yl)benzo [dlthiazole 20 The title conpound
was prepared by the met He@pie Exanpl e 2, substituting
DX AU OGS ThH R b RL AP0 R0l 81 Hhch Rorhie
2- (3- (azepan-T-yl)jazetidrn-
ndthhyitle EMpmnmimi&megdrgdo‘bmﬁm[mﬁthcbd (aiEﬁampla H ,NvBtit 30 Q

pyrrolgize inplaadr (B)- BBy Somalidine to give (R)4-(2-(1.3"-bipyrrolidin-1-
yl)benzo[d]thiazol-6-yl)benzonitrile. 'H NMR (300 MHz, CD;0D) § ppm 1.83-1.91 (m,
4H), 2.04-2.18 (m, 1H), 2.30-2.41 (m, 1H), 2.62-2.76 (m, 4H), 3.05-3.16 (m, 1H), 3.46-3.54
(m, 1H), 3.55-3.66 (m, 1H), 3.73-3.89 (m, 2H), 7.57 (d, ] = 9 Hz, 1H), 7.65 (dd, J = 2, 9 Hz,
1H), 7.80 (q, J = 9 Hz, 4H), 8.04 (d, J = 2 Hz, 1H); MS (DCINH:) m/z 375 (M+H)".
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(m 7H), 2.59 (t, J =5 Hz, 4H), 3.64-3.73 (m 1H),

3.92 (s, 3H), 3.97-4.03 (m 2H), 4.24 (t, J = 8 Hz,
WQR09/085945 (d, J = 8 Hz, | H), 7.50 (dd, J = 2PCBUSR08/087413
H, 7.79 (s, I H, 7.85 (d, J =2 Hz, 25 1H), 7.92 (s,
1H); M5 (ESI) mlz 368 (MtH)+. Exanple 4 (R)-6- (!l
-met hyl - pyrazol -4-yl)-2-(3 -(2-nmethyl pyrrolidin- |

-yl)azetidin- | - 30 yl)bhepsel f t hi azole The title
conpound was prepared by_t_nei nmet hod of Exanple 2,
& T )i idhiy izl thiazgh—@-(ybb@fzonitrile

p@ gll? ffo ‘H&]\gﬁwrg@ﬂrgdzgy thy mgthod,of Example 11, substituting

iamkh &b _eth K@in e prvd didlha lidin-
PR EENESAn  Aedmigki s A SE it

-yl)bm[@]szmmeﬁ)’atnaonnrﬂqz H NME’J (3d)06Mst; CBefD) d.ppm 1.465 .57 (m,

o, (i L3 0 i 2.0 (it 8

3.05- 31H) (m31P9)13@S (t 3H)9 Hé 11@) 4, 5273 631%131@7) 34’2%681(@1@1 2H) 3. 88 3.93
(m, 1},@5737 Hyf= ?Hagl@d 7.5 gdleﬁzz 9 Hzf) H).77. @Q;(q(g 9\]Hz—4}§) g;-,g)s d,J=

2 Hz, éﬁél}ﬂ%(ﬁglmg)% pydr\@ 594) yln; zzs?g (?/;Wn;t h§| Exanpl e

-1l-yl)azetidin-1-yl)benzo [dlthiazole The title
compound was prepared by the nethod of Exanple 2,
substituting 2- methyl pifgeapdite in place of

pyr r o'(R% @)?01{18 29('3V(%1Der1d1n l-Vl)pyrrohdm l-Vllbenzo[d]thlazole
6- (| - metnyt - LH pyrazo 4-yt ) -2-(3- (2

rret hyl pi peri di n-1-yl)azeti di n- 1 yl) benzo[ d] t hi azol e.

"H NMR (300 MHz, CD30D) 6 1.06 (d, J = 6 Hz, 3H,

135150(m 2H) , 1553&5&1&% 2.14-2.24 (m

( i Hhm-?-l -@ol&ﬁnﬁ Nbkhdo hlzéclé% 84

m

([zﬁ stm‘-qﬁ rthuat@o 2{-0hl§)ro=68>r¢a|zobe|nz®ﬁnaz¢le$@ 4@@10 0 nale) (8) 1-

ymggn-Sy g oot et b gsbiipse s nafadfute.

and p&tassium carbonate (6. OO O 04438 mole) i 1n N,N-dimethylformamide (15 mL) was
N-et hyl - N-nmet h 1- met hyl - I H- pyrazol - 4-yl ) benzo

heated ] ]tQQI é?zwth gn 91|}1/ }Datbeft)w hougs.g %@acmqménmﬂtrp avag 6AQed frjroom
e FPRASH B 08y [RAR0, O OB LA

filtratisn @b yile- Mtore by Wad rifBd Mltlmeﬁtbtydé()b IrhI.?,)O The solid was dlssolved in

diehIRRRE sy Namaey e aS afd Figred. Fhpiesgyy

conceﬁtr}_gtéd %ﬁder %@uce@gﬁé@su@&to Ogive a golﬂzthat]wga'% c&stéﬂzgﬁ ﬁgtn(lfa ethyl
acetatqu giRBlR)-G-bading-A;(3d pipeBdinz] -yl)pirqlidin- 5@1denizo[d]th;aﬁ)le g H NMR
(300 MHZ, CDE?)D) 8 ppm 1.46-1.55 (m, 2H), 1.65 (pentet, J = 5 Hz, 4H), 1.92-2.07 (m, 1H),
2.29-2.39 (m, 1H), 2.43-2.64 (m, 4H), 3.00-3.12 (m, 1H), 3.33-3.41 (m, 1H), 3.46-3.57 (m,
1H), 3.66-3.75 (m, 1H), 3.77-3.86 (m, 1H), 4.07-4.35 (m, 4H), 7.35 (d, J =9 Hz, 1H), 7.40
(dd, J=2, 9 Hz, 1H), 7.81 (d, J = 2 Hz, 1H); MS (DCI/NHs) m/z 366 (M+H)".

-9l h hizele
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7.79 (d, J =1 Hz, 1H, 7.86 (d, J =2 Hz, 1H), 7.92

(s, 1H); M5 (ESI) mz 328 (MtH)+. 25 Exanple 7
WQ@2(0ensspkx | - (6- (1- et hyl -1 H pyrazol - 4- yl ) benzRCT/US2008/087413

[d] thiazol -2-yl)azetidin-3 -yl)am no)ethanol The

title conpound was prepared by the nethod of Exanple

2, substituting 2- (ethylam no)ethanol in place of

pyrrolidine to give

2-(ethyl (I-(6-(2-methyl-i Hpyrazol -4 30

yI)benzo[d]thidb@mvklAh@@@xmmWnPEmmwmnﬂno)ethanm

L 0 R St e Tglffys ™

3 bﬁl) solu?t1091?0'f45313 (gﬁ’rohdm BDyl)p‘ﬂpeQﬁlll_Ilsz (ﬁ@ydﬁbﬂéhl%ﬁ'%oo(%g@g@w%mxample

5¢)i 1n21 migirppm of pygfer was '}l@a‘(ed w1‘5h excgssspl fid sediumhydex( angl sedlgrn

oy 1Kyl Ben Rl R TR A

(MgSO9) andTfitl{cted 6F1(e]ﬁlffeﬁehryds-cbhquym&d®ﬂndér rgdlyded pradsure to give (R)-1-
dl t hi azol -2-y azetldln 3 -yl)pyrrolidin-2-
(pyrr lld)Ih%TYHB}P@Pde afrrhzs fgethage @&ﬁﬁ% wafsol)p rEpafresibasy digraine was

addedqgta@ﬁﬁ'eg’golw 09- -Q&ch{jplﬂ ﬁﬁ&o cyanat? (0464 g, 2. O mmol) in

pyrroli l ace O pyrroli di ne
acetorgirite (J0ShL{.| Ces@ﬂm c@lﬁbo(ldtte (26 lzy 8 Olnkinply maiz atldett to the reactlon mixture.

The r%ﬁ% benz oere]lv%qpsll\tﬁﬁgo l e@ttzﬁﬁiy lmlg 6 66 é%é%ﬁ)ncgo%ru%g Igtcljéln@ﬁ 3% H?mutes
The réhtbion %})IAQ&GZWQQOGM td H)orn ?en?p’efa%ut% Jthe(tf'dllujeé'ci) W1t§ V&Qfe'r %né- gxtracted
with céﬁqrof_pﬁ)l The (Qvgamqglgye(rmaszﬂﬂ:l)ed (Mg&@d Qmi ﬁlgered ]_Thegﬁllqzte vg_zg;

conce{ltrég}d unideé éeo%.\aad p{fssurelto ng?_% tes duﬁ'_l)l)that .yva§ i)u%lgléd g}j_ ‘s_ﬂlca gl)‘é
chrom(aksglrdphi§1 (20634 @1thrbl)ntthaEé(ﬁiﬂﬂ 50 GichloRdrtRang/90%6 dichloromethane

(plperldln 1-yl)azetidin-1-yl)benzo [dlthiazole 15 A
and 1Q¥oypgihanod Fractions containing product were combined and concentrated under

reducént%]% %Saslr%&ees% Qg[édﬂ)\%woaf-?i-gﬁg&@ﬁﬁéﬂ @%Baﬂyiﬁ]}b%? [d]thiazole.

0.17 nmol ), piperidine (0.250 nL, 2.5 nmol), and
pot assi um car bonate (0.062 g, O. 44 nnDI) in
N, N- di et hyl f or mani de ( EX#0PIEY stirred at 90-95 C
(RS- @r(ztrﬁ\é%h&ébﬁnmﬂlﬁ s ﬁ@@t('s %m%h&w sl %ﬁﬂm@ﬂz&rmmle

tenperat ure, futed water (10 nL), an
ext stamdenilxwm hf @i)eﬁabmnm%{h@lper(cﬁlm yﬂp)yrromim bonbi ned

e RS o AR Rt LA ety

1,3,2- aﬁﬁg&ﬁblﬁalzeﬂ)mﬁhﬁamewpﬁ%do QB%%ﬁM')e and the residue
uri i ca chr omat ogr aphy (90:10:0 to

dlchlos@maalmleayleh¢&p¥m¢ma¢hl@n»e@wv Oaewdionmebnghol J . A
blphelaﬁg(f) cf}ic%or%lgx%lg n?sgl e rq%gn iy t rtn\l;]\g)})zlfal n%tilanoé}dlogiane 0e A mL) was

treated with 1 M aqueous sodium carbonate (O 150 mL, 0.15 mmol). The reaction tube was
sealed and the stirred mixture was heated to 150 °C under microwave irradiation for 10
minutes. The reaction mixture was cooled to room temperature then diluted with
dichloromethane (2 mL) and filtered through diatomaceous earth, followed by an
acetonitrile/dichloromethane rinse (10 mL). The filtrate was dried (Na;SO4) and
concentrated under reduced pressure and the residue was purified by silica gel
chromatography (70:30:0 to 63:30:7 dichloromethane/acetonitrile/methanol). Fractions

containing product were combined and concentrated under reduced pressure to give (R)-6-(2-
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and concentrated under reduced pressure to give
6- brono-2-(3-(piperidin-1-yl)azetidin-1 25

W@ kgobesed d] t hi azol e. 1H NVR (300 I\/Hz CD30D) ﬂmpmoosmsms
1.47-1.58 (m 2H), 1.64 (pentet, = 5 Hz,

methogpg;}?rlrﬁld%g&éyn} 2?@@1@? 1? lgﬁi?p%rr(og]d%r%aberhzo 12]%?16 ITt;bNMR
2 1 7 Ny -

(300 1\21E i)Cb%?lz) S}g%mzl (4381 lS'é-(rn tt)l)ExlaénlpB@g&t%u 1L 512, 419, 23D ped®, 7 =

10 Hz R),@--DAb (25 (13), QMS&(/{hp&}'H} 8l01dpentdt; y|=)8a12[e,tllH)|, p4Q(tyJ =9

i TR S 7% VLBV TP 55, Pl

2,880y =negi,n frpopes iifh ne7d Q, GiIYeS (EST) m/z
1= ?ﬁi t@¥%ﬁgt q(g?(Z ggiﬁgﬁégfiolldln PU@7 g V[? S (ESD m/
396 (M6819/.085945 PCT/ US2008/ 087413

yl )azetidin-1-yl)benzo[d]thiazole. 'H NVR (300 MHz,

CDBCD) 6 ppm1.12 (d, J=6 Hz, 3H), 1.42-1.56 (m 1H),

1 75-1.90 (m 2H) 1 QGE&aQ_%k(m 1H), 2.50 (q, J =9

H) rrL rg} 03-3.14 (m_ 1H),

3. é’ﬂ) 2( béplmfmdm |lhvl)mrrr dip- Vl)fﬁ-répvnnmdmzﬁ ernzOIdhthtaz@zle

e i Rouphguf s Py g f ABafil s duosf

pyrlrn(dﬁlﬁer ‘bordixcaﬁmdi & ﬁl&ce of 2- rnethoxy 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
rrolidin-I" yI)benzo

2- yl)p[vamlqifp@mwe (%A %%ﬁ%@ﬁictllawlrsé)pﬂr@¥ ifline ket ofnyFipdinot

sDber BBl R RO ST P TR oy B 537 5 o

4H), n97-207080 1 AN, 25 2 BR(m21 AR 2M0-D§H (ml md) 33 (@&Ytetsmgg Hz, 1H),
0..320 N N-dIISO7p %I et hylami ne (0.1
342 (g Jge‘iHﬁxﬁahli%Sd 3.3 o Ail 5 (2 M&élﬁ%tJedZt&aHasléi) 7.60

d r I n I t Jr
@ T e s A R P T SHIEN S (D e
(M+Hpurified by silica gel chronatography (98 2:0 to

98: 2: 1 di chl or onet hane/ net hanol / agueous NHACH) .
Fracti ons containing product 15 were dried (MyS04) and
filtered. The filtrate wgégﬁgpppntrated under reduced
pressure to give to glve
46 (4u D 12-Ryraz 3

d]T% Ll ca_n}p?%d) \gaes[]pzlr%g]qé ﬁ}éﬁbe mefﬁ'%gl '\551%5110 ?ﬁpﬁs%%g‘ung) 1-
methyl-44@;415 QQetfdﬂlethﬂH) 3 2%1(9&’0&02&91 1- glf,) lwgyraaolg‘iﬁ la8@of2nmethoxy

5 1
5-(4, 43%@(%@“@513 3 %d%aborebnc%yl)mmldgleag ggve%)é f!l?—‘l)l}’l 1H-

pyraz%l 9[)? (%3@{15%1(1}1_151 ’yi)éﬁréghia gd %;laben oL'ﬁhztBla 1%1\%@?%%0 MHz,
CD,C(93 ppnil.23-Hizt9 (P H) Moo @ Yehichb3) 5 B 1H§389)9((Wr&m =2% Hz, 1H),
2.23-2%9a?n?,| leH):}%40-2.58 (m, 4H), 3.00 (pentet, J = 8 Hz, 1H), 3.38 (t, J =9 Hz, 1H),
3.48-3.54 (m, 1H), 3.71 (t, =9 Hz, 1H), 3.81 (t, J =8 Hz, 1H), 7.38 (dd, J =2, 8 Hz, 1H),
7.45 (d, J =8 Hz, 1H), 7.60 (s, 1H), 7.69 (s, 1H), 7.71 (d, J = 2 Hz, 1H); MS (ESI) m/z 368
(M+H)".
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(R-4-(2-(1,3 -bipyrrolidin- |'-yl)benzo
[d] t hiazol -6-yl)benzonitrile The title conpound was
wpe@paseds by t he net hod of Exanple 11, substi tRET/H§R008/087413
pyrrolidine in place of (R -2-nethylpyrrolidine to

give (R-4-(2-(1,3 -bipyrrolidin-1" 30

yl ) benzo[ d] t hi azol - 6-yl )benzonitrile. 1H NVR (300 MHz,
CD3CD) 6 ppm 1.83-1.91 (m 4H), 2.04-2.18 (m 1H),
2.30-2.41 (m 1H), 2.62-2.76 (m 4H), 3.05-3.16 (m

1H), 3.46-3.54 (m 1H)ﬁm¢£1§66(m 1H), 373389
oA ) .&}7 7 dd

,‘ thiazole

e B o b, e r&wy AN of%(a 1@@@%@@5&&@ 26-
PCT/ US2008/ 087413 anple 13 (R -4-(2-(3
dimethylpi-ffet. ﬁértﬁtrq_m?thyb%/ﬁ;ZOqllpmhqrqlaIyQ)y@pﬁ@éme in place of 2-methoxy-5-

(44 s[sdﬂe{r%@@%l @ t Ylil%g };I@rlm-li&lge id éllvg &@o ?R? B I'Eﬁlmg\ﬁglpyndln

repare ‘ut't ng
3-yl)- @-'(@-Q}Blpéih(ﬁﬁ I yl)pglrﬁmaupf y()Bénzafd]ﬂﬁatmldeNMM(ame MHzIEWECL,) §

d 1- lidi
ppm 14431 7B b B I ozt 833 Mseh oAt Hogriet, 1 IR, (B2 24-2.30

t J _
. WA COACE, ByPRBL. B0 31 (o 218 by S0 (RO g, o .1
9 Hz, 2}_;14,61.&9-666%1‘1% %H%—J)&(.S? %,.D5|931211Hgm7.823 (?EJ-% =1 8(3124351()17,.03](@] 9 8 Hz,
110, 5 biatial 5. § e 150,543 0k 5 e 110! 258 (g < Ty 11k 759 (0.1 =2
3 , 7.80 (g, J =9 Hz, 4H), 8.03

Hz, llflngg%E:Si)%gz gﬁgwaw VB (DCI(?NI—B) mz 389 (H)wm +)

Exanpl e 14

(R) - 6-brono-2-(3-(piperidi n-}- d)pyrrol i di n-1-yl)benzo

[dIthiazole 15 Exanple

(R 61RARI pridin: 3(-91')99(@(%1&1*1&@(1 YRyl difli i dedto DRRAE S e

[dithiazol e A stirred m xture of

2 Thatitde goBpoumsiipdsareraréd bszthleene(tlzodzlﬁ Eganipde 05 mirbitityting 2-

metho%(g)é%-!%irgﬁfgé,br r@%léér%%lg 11}5@:1%&:%8#7% h%lég) glgloép %g{tgtca%é%éwgl% 2-
dioxaStbRES- ﬂ%ﬁﬂﬁlﬁﬁﬁ% glv(eQRQ-@ (8- m&h&%grl&n@klgﬁ (3D(p1per1d1n 1-
N, N- di | f or mam de heated to 100 C

yl)pynmltdnnéryl)henZCﬂdlﬂhamiﬁa &sNM&.( )0 Niifkz, £BaChd & mpmi k43rl &9 (m, 2H),

156V BBty AR Eo L] it faor B bt ard (nBSHL GG Eo 24 ey 3 0

(pentefml:t szﬁzl OR),3H {the= HiHA eH)cade3 wasm! i Ay ed73ntt - 9ai2nH), 3.83
%nféo he solid was dissolved in dichloronmethane
(tJ Ztller 385 (i BB, 0B (¥ &H@wmzﬁsm JfTZtSeHéle)Tﬁ& (d,J=8

e R A AL S R AP S SR RS Eas s

C ot e
/z3%C(MaH)3 to give
(R)-6-brono-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo
[d]thiazole. 1H NVR (300 MHz, CD3CD) 6 ppm 1.46-1.55

(m 2H), 1.65 (pentet, F 1% 4H) 1.92-2.07 (m
1H), 2.29-2.39 (m 1H) —Xza% (m 4H), 3.00-3.12
(RA2-(ZEY-(piferRiza-3 :xtl)bvﬁnildﬂlH) yl)@em&c&hﬁﬁoY-mvl)ovridazin-S( 2H)-one
A mixture of (R)-6-bromo-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazole
(Example 14, 0.792 g, 2.162 mmol), pyridazin-3(2H)-one (0.415 g, 4.32 mmol), copper

powder (0.137 g, 2.16 mmol), copper(I) iodide (57.6 mg, 0.303 mmol), and potassium
carbonate (0.896 g, 6.49 mmol) were combined into a large Biotage microwave vial equipped

with a magnetic stirbar. The vial was crimp capped with a septum. Pyridine (17.3 mL) was
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Il H, 3.66-3.75 (m | H, 3.77-3.86 (m | :

4.07-4.35 (m 4H), 7.35 (d, J =9 Hz, | H), 7.40 (dd,
wWQ2009885995 Hz, 1H), 7.81 (d, J = 2 Hz, 1H); N5 RCQXTUSIBEBI87413

mz 366 (MtH)+. 30 -100 WD 2009/ 085945

1ntrodg?CT ‘é‘[)? g%?r?ﬁ/q? 81%6 %gactloEI)l( %1 tlul?e \!v:l‘rsbpug ({ (%Elcr:]u%tnll/XErogen) three times, then

N szd@let@ygﬂﬁﬁgl& &lﬁnﬁ&' (]I@QT@S%]U 01604 thRYI oAl B Hra¥sh DiRENAR the

hi azol e 5 A sol ution of
reactigrRnixtuicpyasrstirticd Mnﬂlsxeym)g)atdelﬂ i°Bifae24dhdysir Sohicoetiatemixture was
ef er ence anple 5 [y m ni._num o er S
atlow i B PRfRoR SRR Eurc e I B B e BB e
transf&id ol 200 nD irSunidl bkt hEf R Fm@Hiah SIGHRE). W b1Btiles were removed under
di chl oronet hane, The organic |ayer was dried (MgSO4)
reduceghpressurg adeghie repisic pas prEttieoneghBetEseic € G adnelrquerisrammonium
hydro%l gu %ﬁ? oggiraﬁﬁg%ﬁ? v&ag v&gars?f%il \&@ glémef‘ ‘hhen fdlrrlg(é (1\615 4)(@8&11%%. The
ﬁltrat@w@s ook tratddiinsdel mﬁc&a@esﬂream diec aedidlibataddeactatod vaith toluene
stirred solution
and rejurgedyfagh qutwcﬂvalzmétﬁy i1 WAt Joafsaroy e fepidpghpyyidine. oA solid was

6
obtaltf%?pg"?lg'vva g 'B&Itcggllng o Eﬁgérraggg?fll g%nA%Q{(?%E&h}él% sH2280

g a ure
(Analoga&FﬁM2ﬂg xt00PeChes; b GHE Adcthandl b OF@ctiondepntaining product
i at,i r, 3 nlnut . The tion

were (il BN cont B Pder R0 arai oo iy ot B teggtimed with

dlethy\l"'efhlar V“’Pﬁeesrohﬁ%s%ﬁlé@é‘d @}Qﬁlti’éﬂtlbﬂ RS RAcdwithReny? heamt nd
| ayer was dried (MgSH4)” and filtered. The filtrate was

several Bimgs ivd tntoxane dlun sedid wM@dhmde&Qmmt etbylpogtate The first

idue t el 0
eryse RGN Y i BB £} et eniRuiFhv g  forshours. The
filtratélivab t@icentedtbanedcd @dudé & e ueh@idnas eolidleiddO%as dissolved in hot
nmet hanol ). Fractions contai ni ng product were conbi ned
othyl agetrte Bricesenherasalisaion aticac Ege prrcend criystat Batefy was collected by

ﬁltrauﬁg)a{lﬁ dBE(? ppfhg ézégllgx%pb\pﬁ%rdl% th MG)fﬂrw 1tya%hl A 28 'Ob 0¥7 Qn%ﬁﬂ Z%he two

I azo

dried é@}tﬁﬁbdtélreﬁebﬂmbmyﬁgHVdTQIﬂJer-l(ZS(Sydp)peﬁd(IB}-@Dpp@dﬁlﬂdﬁihﬂ- 1 yI )p
yrrolidin-1-yl)benzo [dlthiazole A stirred m xt

A
yl)ber{zpeﬁd]‘éuaépbﬁry ):le(léazelpﬁ rdien- HNM}WPQ dHl#i(240D) 5 pprn T51-1.59
(m, 2% 1of Lté&[tgts& hi 6?[[%% 4%1)( Fé? 59(%41@'35 380 (118, 88L)77 (m,
4H), 3118324 quam@rm @ 29¥H2) Py, 3B o€ (13 LHNP, 703 53 (mrbH) 3.87-
o et AR ) Ho
—2H£ ?HB 894 ({4, gL f”"@i% 1'H) R 1%%1%@!1 '%@'3@%?1‘8@%%9 40 ni)

treatéd wi'th M"aqueous 50|umca te (0.150
m_ 0. 15 mmol ). The reaction tube was sealed and the

stl rred m xture was heatgd t(l) %EO C under m crowave

irradiation for 10 mn reaction m xture was

¢RRb o3 @le&@dThIleWﬁ'llﬁfnel-R'hgéhz@fcy]ﬂﬁ@zgl letlﬁxgﬂ)hdln 2-one

dichloronethane (2 nL) and filtered through
diThe @ﬂg@@mg@u@amsl'prepam:d loynehg mgth(a;hof Exarnple 20, substituting

oxazo?cci e ér) gilé {nllpggc/edl pézg g%noener ! erlal Wa)s purlﬁed by column
chromatography on an Analogix Intethlash 280 (Analogix SF10-4g, 100% dichloromethane

to 97:3 dichloromethane/2 M NH3 in methanol) to give (R)-3-(2-(3-(piperidin-1-yl)pyrrolidin-
1-yl)benzo[d]thiazol-6-yl)oxazolidin-2-one. 'H NMR (300 MHz, CDCl3) & ppm 1.42-1.52
(m, 2H), 1.63 (pentet, J = 6 Hz, 4H), 1.93-2.09 (m, 1H), 2.24-2.34 (m, 1H), 2.39-2.58 (m,

~104-



10

15

20

25

30

concentrated under reduced pressure and the residue

was purified by silica gel chromatography (70:30:0 to
W@®@2003083943li chl or onet hane/ acet oni tri | e/ met hanol RCT/US2008/087413

Fractions containi ng product were conbi ned and

a1, £957 Besb 56, heGas™ Bt tkooR 387 ms i 3704 K 5. 4. 0.

4.12@_9111?&%@% égllt Eflg%i% (da: i3‘2%/R'H%e'IHg'7nS41(d}’h):@YH£ qugdg 03 (d,J
:2pr1ﬁ1)11\/lﬂs(-11C15P@Hé)rm/22l¥[)3 (Mt-FD1. (pent et, J =5 Hz, 4H)

2.00 (pentet, J = 10 Hz, | H), 2.24-2.31 (m | H,

2. 40-2.58 (m 4H), 3.01 (pentet, J =8 Hz, | H, 3. - 40

(t J 9 Hz, 1H), 3.5G@nblefm 1H), 3.73 (t, J =9
1H) 3.79-3.86 .Sim 1I§I) 4e 02 (s, 3H), 7. 44 (dd 5
(S)- ShVﬂroxv BAKR)-Br a1 -k lidig- 13 )benze[d]th /)
2 Hz, 1H), 8.72 (s, 2H); I\/lgnéESI) nl z 396 (I\/H—I) +.
Exanpl e 16 -

( FRhe ﬁﬂé Serfapouael-wak prefaryd Hyshiemadthel of Bxayple 69 (spbmtmrfg ()-3-
) benzo [dIthl azole 10 The titl e conp

hydr%mﬁ%ﬂhéal BYne Heplags arigezimsdsnid)-ene ST eslmatﬁltlfiﬂtw.phl@lﬁed by

Y f o,
ol Sl 44 BB AN Coglog S 400"
dlchIOZGIylbt}lp)Igtr tiorfi7cii alleh]bmrxy&thme& M NH3; in methanol) to give (S)-3-hydroxy-1-(2-

(oS5 S B aD b T AR B SR TR o
MHz rmﬁ@%?ﬁprh 12- ( 8D S%FQH) 5, 6_37(p%nt§th(2=r651512 Ay, 11949z7r82%1972H) 2.24-

2.34 ((IpéHl) €1.40-3.6% (ﬁl BH), 2194,»3 O(ESHBZHZ 3(43, (6,7 = 991szH) 13. 4?8)-3 60 (m,

2
1, 74y pligge da P oiy (.7 Bl =3 pre T80 §-3 e 1,
8.14 (bizy = 2z, 18y MS(BCIAS) 1)z 387 (M+H}+H) M5 (ESI) mz 366
(M-H) +. Exanple 17 20
(R -6-(1-nethyl-IH pyrazol -4-yl)-2-(3-(piperidin-1-yl)

pyrrolidin-1-yl)benzo[dlthi azo The title conmpound
was prepared by the net f%%@f?%anpl e 15, substituting

4-2-(( 3S) 3- ( 2-rnethvlmper1d1n- -Vl)pvrrohdln- -Vl)benzo[d]thlazol 6-yl)benzonitrile
met hyl -4- (4, 4,5, 5-tetranet hy 2- di oxabor ol an- 2-

ﬂ-ﬁtmﬁﬁié%‘lﬂén oA (r hé@(%ﬁyazmmnwbhwo[d]tmazol 2 yl)pyrmhgm?g-yl
methalgﬁ%lﬁogatg i(@g‘e%g)c?gﬁ% g’lﬁégth%@gp QB AL AB- ek hRerkM:Y0.029
mL, Opzwramol) dindy N V-@in{ Byl foirpemi ddi (0-01-nyll)) ipyisopodpatio N0150yh ). peas

heatech_at41 g_g lg}gé%llﬁ%cmzkygﬁ a%?oglef% mﬁut%%eacim%nit@gwas

coolecg %%Eﬁbt?mé.ergtd&% pcg%%eélgtl’ibeﬁi, a:n%l égg’l_lfzf’%d% s’{lm% g%fs'g ?I’%atﬁgg%gégloo:o
to 70:88 dichldrometBankBetBylS5uetate then BIB;2 t8.928 c(ithlotbmetlﬁmblknetlhanld)),
Fracti%r}si%onéa&r}iné p]iodgxc{]%:ere prg-n,amf;g ggg (:érfljc%ﬁzé]t,eg y&%@g%cg,zc’eciigﬁe!s_gdre to give
4-(2-(B3S§B-Cmethy Ppigeridn-1-3Hby bRk ES Dot d] sRBR 2ol (AW chzodBile. 'H
NMR (300 MHz, CD,Cl,) & ppm 1.06-1.12 (m, 3H), 1.37-1.45 (m, 2H), 1.54-1.61 (m, 1H),
1.67-1.77 (m, 2H), 2.01-2.16 (m, 2H), 2.19-2.29 (m, 1H), 2.35-2.51 (m, 1H), 2.63-2.70 (m,
1H), 2.81-2.95 (m, 1H), 3.36-3.50 (m, 1H), 3.50-3.79 (m, 5H), 7.55 (s, 2H), 7.72 (s, 4H), 7.88
(s, 1H); MS (ESI) m/z 403 (M+H)".
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-102 WD 2009/ 085945 PCT/ US2008/ 087413 Exanple 18

(R -6-(2, 6-di nethyl pyridin-3-yl)-2-(3-(piperidin-1-yl)
W@0p0839¢8 n- 1- yl ) benzo [dlthiazole 5 The titl|RBCT/US2008/087413

conmpound was prepared by the nethod of Exanple 15,

substituting 2,6

di net hyl -3-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an- 2-y

| )pyridine in place of 2-nethoxy-5-

(4,4,5,5-tetranet hyl -1, 3, 2-di oxaborol an-2-yl)pyrimdin

etoglve(R)6(26d|rfE§anmtp3ék|d|n
3-yl) - 25 (.37 i ot L

d1th TAY49)7
2 |T|he tlﬁle 66{3 gtgf(\itz\ﬁ% Opréparecﬁ‘]b}"ﬁle Gd & @é’an{éﬂ@m ESh‘bstdutrnglo

5
piperlggqp 113g?pce of %—pe@lgylplgq:q}dlnggtqg\tg @ﬁl{-@t@ (plmrlglq_&—yi_)?p}c]}rolldln-l-

yhberzofiflg a,_z@l-&p%nzo?ﬁ@? ( ﬁ)mﬁ( é@oié éIE%Clz)./ﬁ'_%g'n ? é@?’l 4§ (m, 21),

1.59 (geﬂTBt; =I5 H), 4H3 1293(3( BetJJ=1(2Hz81H§cmz 214714%% (r(ﬁ 1413) CBs- 2]55-(rn
4H), 299 (pfnr)et I HESH)I) ﬁﬂzS (35? ? e H). 31%- -EXanpl bH)lé 70- 3 86 (m, 2H),

a5 TS DY S R )

prepared by the nethod of Exanple 15, substituting 2
nmet hoxy- 5- pyrldlneboronlc acid_ in place of
2msthoxy (4455tetfrl‘_§@(1—fh%§ 1,3,2-

)¢ ] :
y IThpthle obmdoundhzgsl prb[mnzcb[)yﬂhb hnea}mi d Emmpwzs (sﬁUf{DltMﬂlg

hexang_éla@é: 1%%@}{1@(%5 nla\%e g? %_—611 llglfp_f)l%;% tOZ%}V% ?‘g[ﬁl Zﬁé' -é;ﬁpanﬂ) -
yl)py\?olﬁtgna ﬁ%eﬁfﬂ[%{%}zol% 9 cntBER ?nt ‘H ]ég\fI'RgS L (—X;Iz!,_'b\l])zglzgg ppm

-3.56
1.58-1H59 (il F9H), 3.982.04 rp, LH)=2.2142228 (b)) |H)32 85-2(%, (nBH)), B383.46 (m,

21), 1§ 3%6Zm21%; 5*%@,5@?‘5%5,?735,5 G Z15 7 G B8 1S (ESD

m/z 408 (M-PH)'8 8.37 (d, J =2 Hz, 1H; M (ESI) 25
n z 39?5 (MH—I)+ Exanple 20
(R-2-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[dlth

i azol - 6-yl) pyridazi n- 3( -one,, A m xture of
(R) - 6- brono- 2- ( 3- (pi periZElég@Hl‘lTeT%Q)pyrrol i di n-1-yl)benzo
[ diyhi@mplemd@yl Exeripl@olidin- lﬂvl_?igéhz@Fd]t%lak@ﬁ@iﬂﬂiﬁbﬂzomtrﬂe
pyridazin-3(2H)-one (0.415 g, 4.32 mol ), cop
pde &fle compamdgyasppramrespy she %WQE%MR&@ZM@%W@?& 2-
r
e Ty TR SRR e LB

blpyrrﬂlléﬂholl\@‘il)@eﬂjow]tlﬁw-ﬁgﬂﬂ)enmdiﬁl@ 'R VER (300SMIHE b@DQCH—j’@ppm
ial was crinp cappe a tum Pyridin

1.08-1n13 (mad), 183- 9 o0dho8%9845834@T, /Abézb@%ﬂd}#méﬁ(), 2.03-2.32 (m,
2H), 2.51-2.60 (m, 1H), 2.79-3.02 (m, 2H), 3.31-3.62 (m, 3H), 7.55 (s, 2H), 7.72 (s, 4H), 7.88

(s, 1H); MS (EST) m/z 389 (M+H)".

Example 27
(8)-4-(2-(1,3"-bipyrrolidin-1'-yl)benzo[d]thiazol-6-yl)benzonitrile

The title compound was prepared by the method of Example 23, substituting
pyrrolidine in place of 2-methylpiperidine to give (S)-4-(2-(1,3'-bipyrrolidin-1'-
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i ntroduced via syringe. The reaction m xture was
purged (vacuum nitrogen) three tines, then

wWORQobiBsW#Fet hyl et hane- 1, 2-di ami ne (0. 065 ni, 0PGDBS2008/087413
nmol ) was added via syringe and the reaction mxture

tlr th hetln at 117 C for._24 hours. The
yl)beng@ﬂ‘f iﬁn zonjgle. éopg/ﬂééo(FDQQﬁ) 1.76-1.82 (m, 4H),

t \%

200 FRE R %293“-?” ) %??e%@?%’@o%@ﬁ&@ T ot {348 om
1H), ¥523169(met Harsob8-8 82 $m) 2HYO. &t (s] B3), Ve ds ratnv8d (yridhr MS (ESI)

%fgaééd,pressure and the residue was partitioned
m/z 3 h- CHC13 and aqueous armmmonium hydroxi de. The

organi c |l ayer was washed with brine then dried (MySO)

and filtered. The filtrate was concentrated under

reduced pressure to give a solid that was treated with

toluene and returned tq.the.rotary evaporator in an
attenpt to renove residﬂ%@g§$¥ﬁ%ine A solid was 10
4-(20f2 B 8Rd-(hydtbeymesypur ' ibi@drowmcplmmnfdwmﬁai&%tﬂMMzommle
on an Analogi x IntelliFlash-280 (Anal ogi x SF65-220g,
10 @%l@ﬂeqrsp@@dgvasaorm@bmﬁl@ el d of Ioramnle Sheubstituting (S)-
0”C d
pyrrof B2 el B RINEL of PER L ABIELOGY (PG PRSP L8H
(hydr@tylrr[dﬂgd) Wi3t-bipystokdihyil-yBbien|d]thieob 6yl Memmaitet, | EICNMR (300

filtration and rinsed once with ethyl acetate and
MHZ SRl T ied | kSt kbR Aol lér(%tlﬁl)l 138432 (m,

J h LYyt
1D, PPt P 0 P PSR Akt T 2 PR RE B 4R 02
(m, 418% 3G9EDR3 By, 3.56 TR H) 7172 l(@t4el)v\7388 CONEGVISAESD mhdes
reduced pressure and the solid residue was dissol ved
(M*H)n hot ethyl acetate in a second crystallization
attenpt. The second crystal batch was collected by
filtration and dried in the vacuum oven along with the
first batch at 88 C overhx gﬂﬂe2%he two dried crystal
bat h- :

D)benzonitrile

y fr}lp &ng @Bﬁ@d%%gprg%a)r%a 95th'_e %ﬁeéhdﬁ @K%&@,@s s&tstiﬂli{fﬁg
dlethy(lap*elma @t plage ef Z}quhylmpgndule i (5- 4(@-(33(|d)eth}2ar3@oz)y4r7)lldln-1-

yl)bert%ld]tﬂzobgﬁi%e%q;ﬂn e ﬁ%(sﬁgqﬂq;ﬂéd%él% ey i 1= 71z
6H), 2161') g)el?fte% &) ﬁé 1(}@)1 2%')2 2(77(n991}()d§61ab i) @m') 4@17% 36 %tH) =9 Hz,

1H), 3:42231% (rnl%l) 386’[9&86@1111, 2H) 9.3, (sA2Hk 7. 71 Hy. 4HS7 DG /1@3)\43 (ESI)
m/z 3’;‘%:\@\/!%1%%2( M-H) +. 25 Exanple 21

(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo
[d] thi azol - 6-yl ) oxazolidin-2-one The title conpound
was prepared by the nethod of Exanple 20, substituting
oxazol i di n-2-one in pl ad&xaaplyp3l i dazi n- 3(2FD one. The

!g}téﬁ ‘j-é-g ei@giggﬁ%#l}agﬁ ‘
dirablice e@mpdslafdewastpie&?ecﬁbﬂm hh@h@HT@ﬁEbailﬁqﬂéD}\{Nhﬁstitlﬁ’tmg N-

ethylr{wylsm?@ ip :3)18(05 Pﬁ%ﬁm‘dhﬁmpswl}lsw gIF (R Hr(2-G-
1
AR AL AZeLD b 52 By, 2O oo v,
CD,CLp8 et 1.07 (t=] 6 7Haz, 64H) 1.03 (1232, J091Q Mz, 1), 2.22-249 &n3UH), 2.27
1H), 2.39-2.58 (m
(s, 3HS,”2.49-2.60 (m, 2H), 3.17 (pentet, J = 7 Hz, 1H), 3.39 (t, ] =9 Hz, 1H), 3.51-3.58 (m,
1H), 3.70-3.85 (m, 2H), 7.55 (s, 2H), 7.72 (s, 4H), 7.88 (s, 1H); MS (ESI) m/z 363 (M+H)'".
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-104 WO 2009/ 085945 PCT/ US2008/ 087413 4H), 2.93-3.06

(m 1H), 3.42 (t, J =9 Hz, 1H), 3.48-3.59 (m 1H)
W@20090%980 (m 2H), 4.05- 4.12 (m 2H), 4.45-4PGRUSI9P8/087413

2H), 7.24 (dd, J 2, 9 Hz, 1H), 7.54 (d, J = 9 Hz,

1H), 8.03 (d, J 2 Hz, 1H); M5 (DCI/NH3) mz 373
(MtH) +. 5 Exanple 22
(S)-3-h.day-1-(2-((R)- 3I§@hﬁﬁ{jﬁin-l yl)pyrrolidin-I-y
I)benzo[ddlthlazol 6 yl)ypyrrolrdin-2- one The title

AR $OR¥S ) irtedidime  fyblicnyfo[ Btngrol -6-y2benzonitrile

o tE %ﬁéféﬁﬁu@&ﬁprsvn%dﬂ[ Rt %ﬁw‘%ﬁ% At -

ntelli Fl ash-280 Analo i X SF15-12 0%
1sopm|’1991rﬁah§4mm&hﬁ gmb 09D Nyl pipeAlinARALiQE| (%) -4-(2-(3-
(isoprgpdfinehphaning iy mogdig7t-3 bﬁ@ﬁicﬂﬂl&*@gﬁﬂﬁbﬁ@om i'H NMR (300

Ntz R SR S T G T 71 it e e 110

2.20 (s, @ﬂzr)l 3Py j{dtdﬂ:% 21,01H), 3.30- B\IWR(&S@Q) 3Mﬂzs 5?353@11391) 8. 7APNR7 (m,

1.52 1. 63 (pentet,
2H), 71559@ 2HYE .71 42%785 (s )2N@(F(S|H mm77 (M*zﬂ)lz 67 (m
2.94-3.06 (m 2H), 3.43 (t, J =9 Hz, 1H),
348360(m 151 H), 3.71-3.88 (m 4H), 4.44-4.52

(m | H, 734(dd J = BanfpldB2 | H), 7.55 (d, J =
Hz, | H), , =, 1H) M5 (DClI/NH3) niz
387 ( M-H) (S)-2( }-p-beamabenzo[d]thiazole

Sﬁnnﬁﬁ <ot %@R)Of“ﬁ ggd?n&beﬁka[??fflﬁ%l' ﬁ&lﬂp}ﬂrré{ dd2§! R4 ﬂ*rethanesulfonate

enzoni t stirred
(Refemhce Example 12, 0.50 g, 1.32 mmol), pyrrohdlne (O 221 mL, 2.65 mmol), and

RN O T
a stlr‘tﬁﬂ N Ov- %Qe ormarAdEL AR IWRR rald@édg gle(\Qalqg%% caﬁfa@d Bnde reaction

, N- di net hyl f or mani de
was hﬁaé@cbtoolpﬁ)@n 61 uner @@rwavewagdlahelaf@d Samnm@@,@h@nﬂte rcooling air was

v |rrad| e .react
tumed hf Sl ins WS SoRioy el s R Ry dh By 45 B RREN T Preagpion
mixtufWaPetol ddi 8 dodi t&hpdradredBbn portiasmidagtadnyeti(yl A0sthe 2hd k@urated
70: 30 di chl oronet hane/ et hyl acetate, then 98:2 to 92:8

aqueogs glign sABORMAC he adioans lyer Wwisrtiagied opemmarenyiycthyl acetate.
The c%ﬁlggg% ‘P e@&?{g eé?r\g}gg Wagd, Adq GORE SRR AR 4REd 1AFE6§%nd

filtered- (The (it25 w3As C@rcarirdtyd pndee iédlicod Ijr-eysiu)r@wgloé arddnlh thht sdlbdbﬁed on
enzo %ﬂlthlazol 6- yI)benzonltr|I%
trituragpp ¢ ei‘ dse follckwemollg:pbed Y. fgvatlon@dc}ﬂse@pﬁth dlethyl

s o000y i Bt s
SFlS-(lﬂg 1@0%.&1):];110@@61%1&21695 98 1 didithronBiiBBe Bchidinply Fiddfions containing
produgigrerg Sprnvipsd e Pt bgapiegied irtiutip Sypbrgistagyas
dried HSHidBRRAB/L B BIen at 70 °C to give (S)-2-(1,3"-bipyrrolidin-1'-y1)-6-
bromobenzo[d]thiazole. "H NMR (300 MHz, CD:0D) & ppm 1.78-1.93 (m, 4H), 2.01-2.15
(m, 1H), 2.26-2.37 (m, 1H), 2.58-2.74 (m, 4H), 3.00-3.11 (m, 1H), 3.40-3.48 (m, 1H), 3.49-
3.60 (m, 1H), 3.66-3.83 (m, 2H), 7.35 (d, J = 9 Hz, 2H), 7.40 (dd, J = 2, 9 Hz, 1H), 7.81 (d, J
=2 Hz, 1H); MS (DCI/NHs) m/z 352 (M+H)",

9
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Exanple 24 (S)-4-(2-(3
-(piperidin-1-yl)pyrrolidin-1-yl)benzo
WO djovhasszdl - 6- yl ) benzonitrile 5 The title conpOUHS200%687413

prepared by the nethod of Exanple 23, substituting
pi peridine in place of 2-nethyl piperidine to give
(S)-4-(2-(3-(piperidin-1-yl)pyrrolidin-I-
yI)benzo[d]thiazoI-6-yI)benzonitriIe. "H NMR (300 MHz,
CD2C12) 6 ppm 1.43-1.49 (m 2H), 1.59 (pentet, J =5
Hz, 4H), 1.98 (pentet, Example$y, 1H), 2. 24-2.30 (m

. 38- 5 . 4 . 96 : ,

O D o~

( TI'he ﬁﬁ& corh oﬁld5&5as(]§re 2k by %e?ﬂetﬁ&d ozigﬁ'ﬁaglpfedr Zsﬁﬁstltdtﬁ‘)g, (S)-2-
e -

(1,3"- blpgf@piamrl 1yl}16)§§9m§ab¢ngrcﬂﬂ11azy n{%@a@gle 3 )1n place of( (?3) 6-bromo-2-

oo S SRS g PG % RO 120,

blpynbﬁmnpiggmbb@?mfﬁlmu6ryn§yaa@m@iz (ZH @iy HINPR (300neHEACD;0D) &
lve azepan

ppm 1y$() b??‘:(m .- 0B- %l('§ lﬁl@gﬂd ) @1202-40 on. BHy 2)Weh76 fint 44, 8.04-3.15

(m. 1 SR T SRS MRR R yfl yPe 0 9B T . o e i,

7.44-A5) (m RIBAT 3646, XD HZ2 ), 7389%@; B=S6H£,mH)18D4 (&, 67:3 435%1 1H);

2H), 7.55 (s, .2H), 7.71 (s, 4H), 7.88 (s, 1H);
vis (GRS SR by . 20 Exanpl & 26
4-(2-((3"'S)-2-methyl-1, 3" -bipyrrolidin- |'-yl)benzo
[d] t hi azol -6-yl)benzonitrile The title conpound was
prepared by the method dixaEphnis e 23 substltutlng 2-
nmet hyl .
give 4

bmxrwg&lvm@htrb M@ Y%Dm%ﬁ&&egkémtﬁﬁ%rﬁy?bof@ﬁ&am%lt rile.
metha]_lesmifomamQRQﬁﬂen@-gExarmpl@gO;LO 82,8 g2 mOl) aan@v@eqmlva(lqnts of

potass(}w;;%’ %%’) %@ %ﬁg gl(ggé 4{) %}Z&% %ve?e%wglg O% ﬁlnéﬁ}@rgL%ot(age microwave
vial ediiped AwiB8a n{a%netﬂch%rdeBA(cE@hﬁtnm(l nﬂﬁ)gmfsl\édﬂ'}d‘ thé’ho6 equivalents of
le 27 ) (2-(1, 3' -bipyrrolidin- ) benzo
azetidjng] ( (ng Pap®|l- Zammqlb‘émwlgh@d ingo E‘lﬁéeitciltblll @%t@f?p 6&1@&1@&3’%&5 sealed
with aosreﬁgﬁf 8&13) Jl% tfl@leea g(%lﬂrf vﬁcﬁ& %:c? at2§0 Csdl%p %E ?Bﬁ'{tsl e reaction
ineitnp ace 0 pl per i 0 give
mlxtu(eS)Jasﬁlt-re(I@fe(rrbd?bo a0Pwr @und Ibﬁt-td)rn -ﬂaskl (BetWiD o2 0i0S) 0 8Pattcs were
PCT/ S2008/ 087413 i .
remoxg(yug, ws? fl Rressyre 264 {heypadyomns parfigoned hefyrarn c8ud aatpte and

satura%%ag@%c?uﬁgo%%m claﬁgc’ﬁlagze glgle(d?%%ﬁﬁﬁ?leriﬁss?&ize%gmgarzdr;]%}tered. The

filtratd iWps c@hcdBr8ediBudemyeduced pressure to give an oil. The oil was purified by

column chromatography on an Analogix IntelliFlash-280 (Analogix SF10-4g, 100%
dichloromethane to 98:2 dichloromethane/2 M NHjs in methanol). Fractions containing
product were combined and concentrated under reduced pressure to give an oil that was
dissolved in diethyl ether and dried (MgSO,). The drying agent was removed by filtration
and the filtrate was concentrated under reduced pressure to give a semi-solid that was
triturated with diethyl ether/hexane to give (R)-2-(3-(azetidin-1-yl)piperidin-1-yl)-6-
bromobenzo[d]thiazole as a solid. 'H NMR (300 MHz, CD;0D) § ppm 1.23-1.38 (m, 1H),
1.53-1.69 (m, 1H), 1.80-1.96 (m, 2H), 2.11 (pentet, J = 7 Hz, 2H), 2.32-2.43 (m, 1H), 2.93-
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1H), 3.52-3.59 (m 1H), 3.68-3.82 (m 2H), 7.55 (s,
2H), 7.71 (s, 4H), 7.87 (s, 1H; M5 (ESI) mz 375

W@ MobP85945 Exanpl e 28 4-(2-((25,3' S)-2-(h dy PCT/U82008/087413
roxymethXl)-1, 3" -bipyrrolidin-1'-yl)benzo[ddlthiazol -

500 LW RSTEET S 1 k'Y SoSETER, 197 ot 3571 5 B .2

] f%wzoipéﬁzm?g(dalmé Aol mﬁ 7Ploaer 0b 1z, TRl vikRDREMN ) AE7 352
gi v
(M+H)hydr oxynet hyl ) - 1, 3' b| pyrrol i din-1'"-yl)benzo[d]thiazo
| -6-yl)benzonitri I e. "H NWR (300 IWMHz, CD2Cl2) 6 ppm
1.71-1.80 (m 3H), 1.84-2.02 (m 2H), 2.06-2.16 (m
1H), 2.25-2.32 (m 1H) Ednk&® 62 (m 1H), 2.95-3.01
, 3{)07 %14 (m 1ﬁ|(), 3. 35-3. 391 m1 y

. 44- 3 :
1172 oy %s@w@ e BB T 498 oD

pyrrol-lc(ldd: i fydcautianer)diye toadivel{ R)-6LbipigobBZ-0pyrrolidin-1 -yl)plperldln 1-
t hi azol Wbenzonltrlle The title conp

Yl)belﬁplfﬂﬁlﬂ%l%yflt %@ﬂMHéfCW Bppd, 47sh8§1(mt %Iﬂ) rlg772b95 (m,
5H), égg;?k?é @m(lg? (jd&e?ﬁ %m?f;%% dES % ('g‘r &'3%6”?23 PmIANF 3.87-3.96

ypyrro
(m, 1§}, Hosne 8f (tht HII);IZQSB (6 - Phenzeni 139 (de, J 24, NVR, (8007 MHal, J = 2

2) 6 =7 Hz, ©6H, 2.00 entet, J
Hz, 18); i\éSéCWpFﬂ)m/Zﬁ J+ Y. (m 1 H, 5?61-2. 72(?m 4H)
3.36 (t, J = 9 Hz, 1H) 3.42-3.56 (m 2H), 3.67-3.86
(m 2H). 7.55 (s, 2H), 7.71 (s, 4H), 7.87 (s, 1H). MB
(ESI) mz 377(M+H)+ _hamme 30(5) 4(2(3
- (et hyl (et hyl , yl
[d] t hi azol=E  plipuSH PHE R E AP ind was

Y rIﬁQ ﬁﬂ@ @o@ oﬁﬂﬂ%iﬁeﬁrgﬁﬂe@ﬁy @é@ﬁ@?h@d @@XM@M tsHBdtﬁﬂlﬂg'

ethyl methyl am ne in place of 2-nethylpiperidine to
piperidingen playe dt gzztidiBe m)glve (R)-2-(1,3'-bipiperidin-1'-yl)-6-

bromdlE g 110 MR Ehob TRAD) S eS8 Ghrfd: b3o-1.7
(m, 6[(1} J 8& F99 (r%i'leﬁQD(M 21123?;1(1@?%%(262 ) Gnllq{z)l'@ 59-’&"94 (in 4H), 3.04-
3. 18(31, zm) ﬁo%ﬂ@ﬁ (my 1H),7.2224.30 K, 18), 3B, ] 3 9He 1H=lz),719|1dd 1=2,9

.5 3.7 5 7.55 2
Hz, 185790 F g e s st ol et Shafifen 7 585 g .
-107 WD 2009/ 085945 PCT/ US2008/ 087413 Exanpl e 31

S)-4-(2-(3
S(i)so_pgol (2yl (et hyl ) ani desepple $1 i di n- 1-yI ) benzo
[ d] thi 329! §e ) REGIN Aihlab81-2-vi)piperidin-3-yhmorpholine

The title compound was prepared by the method of Example 34, substituting

morpholine in place of azetidine to give (R)-4-(1-(6-bromobenzo[d]thiazol-2-yl)piperidin-3-
yl)morpholine. 'H NMR (300 MHz, CD;0D) & ppm 1.75-2.01 (m, 2H), 2.02-2.14 (m, 1H),
2.32-2.43 (m, 1H), 3.29-3.48 (m, 3H), 3.50-3.73 (m, 4H), 3.80-3.96 (m, 3H), 4.03-4.19 (m,
2H), 4.56-4.65 (m, 1H), 7.33 (d, J = 9 Hz, 1H), 7.39 (dd, J =2, 9 Hz, 1H), 7.79 (d, ] = 2 Hz,
1H); MS (DCI/NH3) m/z 382 (M+H)",
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The title conpound was prepared by the nethod of
Exanpl e 23, substituting N 5 isopropyl nethylamne in
WpL@eeswis 2- met hyl pi peridine to give (S)-4-(2-¥GFUS2008/087413

(i sopropyl (net hyl ) am no) pyrrolidin-1-yl)benzo[d]thiazo

| -6-yl)benzonitrile. "H NWR (300 MHz, CD2Cl2) 6 ppm

1.04 (d, J = 6 Hz, 6H), 2.01 (pentet, J = 10 Hz, 1H),

2.18-2.28 (m 1H), 2.20 (s, 3H), 3.05 (septet, J =6

Hz, 1H), 3.30-3.41 (m 2H), 3.50-3.57 (m 1H),

3.71-3.87 (m 2H), 75@.@&@ 7.71 (s, 4H) 7.87

Eg) %'__DR Sel H1 mobenzald i 1;

[ adb tifie a&@bm{a \ﬂ&@ﬁirél[ﬁa@ecplf)y the rnethod of Example 34, substltutlng

(R)-1-(6-bronpbenzo[ d]t hiazol % yrrolidin-3-y
hexamgghHenisasincip plice of {REfwe dpewe E&hgﬁ wazppan-- yémlryrldnp Byl)-6-

bromo:.ﬂ?ﬁécﬁg]tﬁ wae! gg@?ﬂ(%?@}bz”lgm@gg iy } i afbd(ﬁ%gi 1H)} 2.25-2.33

m, 118), 3340 6 RV 7RG B®WeR/@3 thal HW15B-4.66 @h, IHPar 33 (d, J =9 Hz, 1H
( N)I\I-D|rrethlfo)r:rmmde . )W4) ﬁltld h(V|aI vvas)

7.39 (é@kﬂpe%l 9 Hﬁle)hé PdackT rHZ WHS: M@éPQéVNE&) mm Uity .
m crowave irradiation for 15 mnutes, then the cooling
air was turned on and heating was conti nued at 70 C
for an additional 15 m rHxaeple Ihe reaction mxture
was cooled to roogmt errper at ure then partitioned
bet\/\ee' _Ll - ./;u.g 1 LY .3‘ . 'M '._LO:’! 17Q d| um
c I -
w Thoge hg?piﬁéﬁkﬁ%?%%%@%%ﬁ%%fﬁ%%%.‘pﬁ%%ﬁﬁ%ﬂ%‘@ (R)-146
bromo]@nm [d}!hlhmi X y\h)lmperwlm-ﬁ -Yimhatkgnesilématir(Retbrérivy $B4bnp‘£€nkﬂ) in place
tered, The f It was. COo nt rat ed under
of (S); F}f S@BF@b?%OEC{]{PIéaZQ ?}plﬁq%g{n-g-grmﬂ)fapw pate (Ref%ren Exarnple
10) totg%é h-at@ zéﬂdhmqﬂ)?tﬂ%ylhmemgré b%%b%ﬁid[%]tﬂi@zsole 'H NMR (300
| ected by filtration and rinsed with et hyl

MHz éﬂhﬂD) d prem 123 1.88 &d, Hy), ¢ AB3ulndd Ghy diat GGr laphim,cti)ai. 11 (pentet,

17 (reifor Srelhil 7S5 CRBhotei R et Randt gt 4. 13

Hz, 111§, 3034 @HSJ cantaHni Ng), 7RBQEUCE oWer 1oy (rad) an9 Hz, 1H), 7.79
concent rat ed under réduced pressure to give a sol |

(d, J =t hHz, Wdks MYIPEUNbprrd ZRt(M+Ha vacuum oven at 70 C to
give (S)-2-(1,3 -bipyrrolidin-1'-yl)-6-
br onobenzo[ d] t hi azole. 1H NVR (300 MHz, CD30OD) 6 ppm

1.78-1.93 (m 4H), 201£&a ledgn 1H), 2.26-2.37 (m
1H) 2.58-2.74 (m 4H), 3.00-3.11 (m 1H), 3.40-3.48
1 149)-6-2roqmo-36(34 Dwmolndm 11\FmD1D€IIdHB-J wl)banzmtlnmole 7.35

( g‘he ﬂme C&B{Slf_\aznd%przwéé’d( @gﬁl}e Iqﬂ_ﬁ?ocﬁ?f 59;?,?@1? %ﬁ{bﬁ}lbs?mﬁ?f@g(ze) 1-(6-

bromd%icf[@]%ﬁ&ﬁ%ﬁl)ﬁ&ﬁdﬁ@ﬂ%@E@Z&&ﬁfonﬁt@&(ﬂ]@feﬁe& Example 12) in place

-bipyrrolidin-_1"'-yl)
of (S){Ialr WP DB S I o L ARG ) TR REate (Refarence Example

10) arfdX{UBS ﬁ'ﬁjn%“@ﬁ'r RN SR Y bR dIRIUH el 9K)- 1AM 8-3 lidin-1-
)asubstlﬂtut gO?éB-z-% ¢ 2 e%) (O(pyrmlm
yl)piperidin-1-yl)benzo[d]thiazole. 'H NMR (300 MHz, CD;OD) 8 ppm 1.47-1.75 (m, 2H),
1.77-1.95 (m, 5H), 2.11-2.20 (m, 1H), 2.28-2.39 (m, 1H), 2.67-2.76 (m, 4H), 3.06-3.25 (m,
2H), 3.87-3.96 (m, 1H), 4.25-4.32 (m, 1H), 7.33 (d, J =9 Hz, 1H), 7.39 (dd, J = 2, 9 Hz, 1H),

7.79 (d, T = 2 Hz, 1H); MS (DCI/NH3;) m/z 366 (M+H)".
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(1,3 -bipyrrolidin-1"'-yl)-6-bronobenzo[d]thiazole
(Exanple 32) in place of (R)-6-brono-2-

W@ 20000839¢% i di n-1-yl ) pyrrolidin-1-yl)benzo[ d]t hPCRUS08/087413
(Exanple 14) to give (S)-2-(2-(1,3" -
bi pyrrolidin-1"'-yl)benzo[d]thiazol-6-yl)pyridazin-3(2H
)-one. 1H NWR (300 MHz, CD30OD) 6 ppm1.80-1.94 (m
4H), 2.03-2.18 (m 1H), 2.29-2.40 (m 1H), 2.60-2.76
(m 4H), 3.04-3.15 10 (m 1H) 3.45-3.53 (m 1H),
3.54-3.65 (m 1H), 3. 7255_83:(& 2H), 7.09 (dd, J = 2,
9 Hz, 1H), Zf1§7 51 &m 2 7.5 d = ,
H, 7.89
H)The tlﬁgc&@@dﬂwﬁés Iﬁ‘éﬁaré’(ﬁgy ﬂth}T@tﬂ‘od ﬁ)@{'ﬁﬂhﬂe 34 sillﬁstltutlng (R)-1-(6-

(azetidin-1-yl)piperidin-1-yl)-6- br'omobenzo
bromgq pgq{g’]ilzlgz(g -2- m@p@r@p\}aylémth@fesulfonate (Reference Example 12) in place

of (XGRS ATARELARE o HAERL 21 Xl L Rh BRIy O 1Re oo Example

10) arfdil’ﬂnbatltaﬂmg plpﬁrlcﬁﬂcu1nvlﬁh®rﬁf$zaidlnmt@€6GM(dé&'-bgﬂlﬁﬁrﬁim- -yl)-6-
rrg 40 mol ) we hed into a

bromieaial BN as CNAUE 2Maweléhmfbgh@ AOOME D) 8 ppm 145-1.55

(. 23} TR B 3600 s D) B PR R (. 2.5

2.74 (mengb],eﬁm Btl@ (tnheHD Sa9m- 408 (fm XHYMe22-4. Iae(m; BH) W:aB (ﬂe;a#@cHz
action m xtu
1H), 7a%9 @1@1 bon? Hrp 1H§Jr7s9 (drﬁe T adiDoMS WRGISHe 1 'Wé§80 (M+H)
transferred to a 100 nL round bottom fl ask (et hanol
rinse). Volatiles were renoved under reduced pressure
and the residue was par tixainphed? bet ween et hyl acetate

and satgrgt gi aqieous igdl ulg csr bon(?t% The Erﬁani c
| ayer ‘Reas—di+e t ate

Wqﬁe @ge G@Iﬂbélﬁ{dexgas%}gﬁéred H&%t%@@%a%lﬂl@w,'sﬁﬁstﬁaﬂmg (R) 1-(6-
The ol l was purif éa col utm chromat ogr aphy ©
n(e

bromcdwnm{d]ﬂmgzol 2 ybbéridindsi rmea peiinors (ReBFGe EFamDBORS) in place

or )RR Aer A0 Qe il MR ABGl Ol CRetbfpps gt
10) a@rﬁbﬁﬁﬁﬁ@&bﬂﬂlﬁﬁn&ﬁqﬁﬁceﬁﬂ'@ﬂ@cﬁﬂn@tﬁ%ﬁ%&?—ﬂ@ -@Lve an oil

that was dissolved in diethyl et her and dri ed
bromqbigpyBa4jthiazie-wgiperidiageximevagolinero HeMR, (300 IMHat ¢ BPS ppm

175 PReY e g (el e SGPH A D TATS 4 ot 20373 om

4H), 38 (- B9@I(ﬁlt By, Hﬁ@ﬂébﬁX@H? 4 3%- xywem lH) 733 (d, =9 Hz, 1H), 7.39
azeti din-| eridin
IPRG R A H LR Rt i e R
CD3OD) 6 ppm 1.23-1.38 (m 1H), 1.53-1.69 (m 1H),
1.80-1.96 (m 2H), 2.11 (pentet, J =7 Hz, 2H

2.32-2.43 (m 1H), 2.93 ExkGRIANM3 2009/ 085945

PCT/ USZOOS/ 087413 3.02 (m 1H?, [ H) ,
3. 79 -2-3- r3-ylpipetidy ,-l ylefpb ,_m nzold] hlaeHZ

1:1316 tlﬁe gé‘n &191(1 VJas prgl?_ka"gd b%gﬂk m&h&pof(% Hé#e %? ?sul%&tlﬁﬁlg (R)-1-(6-

bromc(Hb‘hH)[d‘]thlEZ(Ex?aydmblpeI&ﬁn -3-yl rnethanesulfonate (Reference Example 12) in place
of (8)-1-(6-bromobenzo[d]thiazol-2-yl)piperidin-3-yl methanesulfonate (Reference Example

10) and substituting hexamethyleneimine in place of azetidine to give (S)-2-(3-(azepan-1-
yl)piperidin-1-yl)-6-bromobenzo[d]thiazole (0.0712 g, 90% yield). '"H NMR (300 MHz,
CD;0OD) 6 ppm 1.73-2.10 (m, 11H), 2.25-2.33 (m, 1H), 3.34-3.62 (m, 7H), 3.84-3.93 (m,
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(R)-6-brono-2-(3-(pyrrolidin-1-yl)piperidin-1-yl)benzo
[dlthiazole The title conpound was prepared by the

woreobogsoef Exanpl e 34, substituting pyrrolidi neCT/HS2008/087413
pl ace of azetidine to give

1), 474 26 Sﬁeﬁmix”ﬁ%'ﬁ%hzégmﬁﬁé‘fs%@%ﬂw%mJ 2Hz,

1H); Ms‘tﬁclﬂ\ﬁ% M+ 77-1.95 (m 10 5H), 2.11-
80 9 (m 1H), 2.67-2.76 (m 4H),

306325(m 2H), 3.87-3.96 (m 1H), 4.25-4.32 (m

1H), 7.33 (d, J—9HZE’I. 9 (dd, J = 2, 9 Hz,
1H), 7.79 (d, J =2 HZM(DCI/NI—B) mz 366
(MH") +.6 E?b@fﬂlﬁfﬂa'@@vrﬂoﬁldln 1 Vl)mperldln 1 Vl)benzo[d]thlazole

Iperidin-1"-yl)-6-bronob

[ ézslpteﬁmazl@meo ‘éromor%hl@mbs@m{d]tma@lﬁ E?élﬁd%d Qypmciband 1.1
equlv Itltlg 894 ?£ b e?ﬂp I1 ﬁleﬁflperlﬁﬂgs(b lt7l‘itgI P9 rmeB %\Felréj{)vgﬁhédllnto a 10 mL

ace O
CEM (Iﬁ’érﬂﬁfa(/é.yial edquifpederitida ﬁragnett_)cl stirt@r. N,N- Dlrnethylforrnarmde (1 0 mL)
bronobenzo[ d] thi azole. 1H NVR (300 %
and thiee4q§p41vage51t5(qéN Q/,—.qjusogroggle@yi;egmn% - S%Q_Bnl 310081?m_p )9\ger€ Iqfided via
7
sylrlng%!r_nl)l"hgr I%sagﬁ%g gﬁ%géemgasiﬂéga%e%%o ‘2}§ ’QC gzgeér[ﬁic%ogoa'(v?n %’r%%st’?on With the
coohng et o8 Gor( I rnthld)es Th@ Bea@'don thixtu® v, trabkfierred t89 2§ @chL dund
/ NH3

DCI
bottor B et el e i el eractuey o st s he
residuke Gds @aﬁﬁ@ne@bé’tbv)e@ﬁ ?ﬁlﬁﬂa%'&qﬁed(ﬂs )sﬂ&lﬁﬁ%kﬁdﬂﬁte%@dﬁ?@ltg | The

conpound was prepared by the nethod of Exanple
aqueoys pyet wat ¢xtgctedonphobiaith @ Hiladecnaghe agrmabingd n@atn@ cgfirges were

washe&ﬁ%l%l?(é%e Finﬁcg ﬁng'gan z OOE %%%mege éj%’gse‘? glrﬁl?ﬁ Ttefigunéieblfduced
presswxgﬁ’tzogg?ﬂva 2 g@h(ﬁl ZT%S 3;141d6 @ﬂ)hd]-bd)ls purﬁie’ﬂayy%o%ﬁgﬁ %ro%f%ogra hy on an

Analogjy) IF- ZLSng\_tuloggx %_%%5 légﬂ)l OO% (B@flqrog@tl(aﬁp toy 3 dych:l;gomthage& M

ammoglw%etgﬁ)mﬁa{f}% % %%‘ft?l )p%(r)ﬁl%t %&e (%oﬁ_ti_sezd aZl_% £ %g %at‘ed under

reduc&D@Qé@%ﬁ@v@ﬁdlﬁ&ﬁﬁ(ﬁds&ﬁﬁéﬂs&d nEb((&tI“qﬂi}é a88ate, dried (MgSO4) and
peri di n- yl ) -6- bronpben

ﬁlterefid%ﬁllﬁ Al Bosbhed ad ETS?ﬁ% leromsis Y piraPny Ty Has were
couecfe%ltdéfgt@ﬁmﬁa&mke% i34 vaSHRS bl diHol 2 6 BRMASBI N FRGIdT e

In ce of azetldlne to give
yl)plpem1ﬂ21~§l3be(naa[elgxara-zbleyl NNMEr 360 MHz, WD :08) & ppm 1.51-1.66 (m, 2H),
r omobenzo[ d]t hi azol e. ' H NMR (30% VHz CDBCD%@G ggm
178K G0 oS O . 265 3352 Ao, (1), 04521255 4HB. BBOGRT (m.
2H), 476@ 4, 1§ (§142ﬁ) 97333((’311 L d‘l)({ 2 dlﬁﬁﬁé&&? 5@9 9'HZH)1H) 7. 3% (({,g,z 2 Hz,

1H); Msimlmg)m%a\mwﬁu\m) mz 394 (I\/H—|)+ 10

Example 45
2-(1.4'-bipiperidin-1'-y1)-6-bromobenzo| d]thiazole

The title compound was prepared by the method of Example 44, substituting 4-
piperidinopiperidine in place of 4-(pyrrolidin-1-yl)piperidine to give 2-(1,4'"-bipiperidin-1'-
y1)-6-bromobenzo[d]thiazole. 'H NMR (300 MHz, CD:0D) & ppm 1.43-1.53 (m, 2H), 1.54-
1.70 (m, 6H), 1.97-2.06 (m, 2H), 2.54-2.66 (m, 5H), 3.11-3.23 (m, 2H), 4.12-4.21 (m, 2H),
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Exanpl e 39
(S)-2-(3-(azetidin-1-yl)piperidin-1-yl)-6-bronobenzo

WQ diovkssezdl e The title conpound was prepared bBCT/H$2008/087413
nmet hod of Exanpl e 34 substituting (R)-1-(6-

733 GCTBAEe P A e oo M BRI T 0he. iy WS OGN oz

380(Nﬁ— S) - 1- (6- bronobenzo[ d] t hi azol - 2-yl ) pi peri di n-3-yl
nmet hanesul f onate (Reference Exanple 10) to give
(S)-2-(3-(azetidin-1-yl)piperidin-1-yl)-6-bronobenzo[d
]thiazole. 1H NVR (300 z, D) 6 ppm 1.23-1.38
(m 1H), 1.53-1.69 (m AIDICED-1.96 (m 2H), 2.11
( pent(@y-6-methaxy- 21'(43 (m%wldmzl 31213\2104@11{ mvl)lakﬁzo[czlﬂﬁ@zo% 02
m 1H), 3.22-3.38 (m b5H), 9 (dt, 13 Hz,
HfPne 3qglga]@@f(pf 63breme- 2-gglo];qéaenz_|_o[flbthlamlg algi ( d qulva;legtst (R) 1-

(oyerighl gDt S deier Ryby's SO Eediiiblia o o
CEM ﬁﬁérﬂﬁfﬁbﬂ’f Olﬁ’be(ﬁnlﬁp%d with a magnetic stirbar. N,N-Dimethylformamide or 2-

%Tr0|ldln yl ) pi peridin-1- jv)benzo [dithiazole T
methopyp 6%1%5561@%0 8 apprepaely Wy ielutien ftpved @aﬁbwwalenw

£ i ¢ heated to 150 °
of N, I%ﬂns {ﬂcﬁ) EQa T@e_ %ac 1?51 glagtéurrei vazflsn_ea_e)sil 0 150 °C under microwave
1rrad1a'm)1nh7a1ﬂe‘fhﬂlcbo)lnwg @Wdﬁ@héoeﬁbmuﬁnt@mﬂ[he rdd2}ion miptuacceplatdes are then

(6- br gnobenzo i azol - 2-.yl ) pi,peri di n- 3-
remon S MRS P Pl et (6] cefiumiedd aqueous
sodluﬁ%laﬁ;ohﬁtr%tggg @HU[% r ‘PirlJéy ?drdgglllé IIB%I]&: idehrRfcdaARt hdrd&ith CHECN &hen

the Comb)lmdpngmcp ﬂxtnacysl Irpwastefddyithbraxo dacd QW SOR, ¢RODItded:, The

CD3CD A7-1. 75 2 1..77-1.95 5
ﬁltrat%}Sffpéengrapegﬁnair%educ‘fdi)éésn&rg g}_% H;%e rﬁjéue is péu}ﬁ%m% C(}a—%{nn
chronﬂltd)g,rap% - sBlicd3e(, Mutid@ with) 97:3 dfthtodord6thams/2 MHimmonia in methanol.

4.25-4.32 (m 1H), 7.33 (d, J =9 Hz, 1H), 7.39 (dd, J
Fractlengcongmp.@g prqdpct arg cqmbing and QOI‘Q:G]Hfate(i]_ der K@uemrpw to give a

solid tﬁét;lrsrgfsgol&%@ %o_“c S‘Eh%/il'%cegp %9%8 ) ]9%%%4)5 aﬁ)(ﬁt tH%&OQﬁé BRAALR

concehtratyd hnder beducedprzard i glhd: GZ)Gﬂ-ﬁleﬁloﬁne G-piperidonrpelpdrrolidin-1-
&{ep red by the nethod of Exanple 34, substituting
yDbmpgiﬂ ¢ br onobenzo[ d] t hi azol - 2-yl ) pi peri di n- 3-yl
nethanesulfonate (Ref erence Exanple 12) in place of
(S)-1-(6-bronmbenzo[d]thiazol -2-yl)pi peridin-3-yl
met hanesul fonate (Reference Exanple 10) and
substltutlnngJoe[|Q|ne olace of zetjdjne to give
( S) 2 ( 1 3 i d J1 Clyl: ' N t E;a 1 46n
e
6#) rmxiurg f j_RBlj—(}Qmohﬂm 3 y@pgwrlglngjfréehasqqaﬁ Refgreznge Exafmple 5C,

0721%"%8%5')15%021 59chi%o7é‘21(eg}£x4b% @;}% %e](§,§£1g]§ %g% moly and

triethy#@mine XH)77 nYL ,32 . 3ddmod) i N2V-E@mbthylfdddiamide (1D ) wds Feated to 150
Hz, 1H); M5 (DCI/NHS% mz 380 (MrH)+. = Exanple 42
°C under microwave irradiation for 1.5 hours. The reaction mixture was diluted with water

(350 mL) and extracted with ethyl acetate (3x75 mL). The combined organic extracts were
washed with brine (2x200 mL) then dried (MgSO,) and filtered. The filtrate was
concentrated under reduced pressure. The residue was purified by column chromatography
on an Analogix IF-280 (Analogix SF40-120 g, 98:2 ethyl acetate/methanol). Fractions
containing product were combined and concentrated under reduced pressure to give a solid.

The solid was dissolved in hot ethyl acetate, dried (MgSOj) and filtered. The filtrate was
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15
(S)-4-(1-(6-brombenzo[dl thiazol -2-yl)pi peridin-3-yl)m
wWo@epEhosiome The title conpound was prepared byP@TiES2008/087413

mathod of Exanple 34, substituting (R)-1-(6-

conoeiR A RRGABHER BECRET G bR BRGHTER £t s st dpevitfihy!
acetatl hd aﬂeﬂ@fl biherroRenzedyddiireaedd: 2 Hélr}ﬂﬂhiﬁ%ﬁfg' s@'hﬁlo% “Wis decanted free

nmet hanesul f onat € (Ref erence Exanpl e
of thissghidtand ghe dﬁgamq@hmatedewﬂnemb%sc”eMc{ﬂCh @@mﬁéo povigicvke title

comp TSP IRT ety 8t coflegiog by limmiiam. BLYMR,G08AHZGD:0D) &

ppm 715“3 @Ng (ﬁ@ﬁz 'VHII) 7@@2{@?)21{)67 nlf(aid 3. :7%0529 @hzgmi) &Fﬁ(m 21 (m, 2H),
4.20- 399 (m3215))~3393?3 7(9r(1n 1Hp)3. 8(8(883)HB 3988l (BHEH).A. 183461, 2H),

2.84- %%@F%%b% 0P 1”83?%%@ 1{%1 41)7(%179}%%% Dclaty mf%ds (M+H)".

M5 (DClI/NH3) nfz 382(MH—|)+ 25 Exanple 43 (9)-
- (azepan- 1-yl ) pi peridin-1-yl)-6-bronobenzo
[ddlth| azol e The t|tIe dapwlad! was prepared by the

é _% fhgaGZOI 6-ol

et d"ﬂﬁﬂ:ﬂ%dluf[l@ﬂ af e’e)éé?ﬁfearoe;mze(3EQp®’aaﬂdel- 1&1)pyﬁom1aqe of
br onmobenzo| d&t hi az 2-yl) pi perl di n

Yl)bel}%ézﬂ’é‘#?é@lﬂ (Espmpls 4OREt #\éﬁ’@é@ﬂEﬁlﬁﬂ*P@Ia@l@dN & Aéhld 3 chilled to 78 °C
undersct% hitﬁo‘é%ﬁ QQH&FH&?E khina&)thmnrb? bbRnRtiBfsnigE 11?1%@%‘%%@ he

to give aze
equlvzyltn)tp) ipeddadi drefdwigt.) %ehrthﬂmtohﬂmnﬁ dpinplietz dieefeécmoﬁmuge is

allow? /0\21” e t% a@nbzl%llt gleNR %ﬁ{% ailpbshrrglgslgr cgt)ltglzleg ﬁ? %_Bours Ice water 18
careﬁ?ﬂyﬁab‘éld@d é%%hé fEactldnz-ﬂa%(tM@ 2l Q%Q%ﬁ? éo%t?@&i E';%?l@ %Q%)Z A%¥Re pH of

the reqcte9 nqlatjlre B therpadygstedzto 7 bijle addrmgn @ﬂaqu@o&s sodppm blcmbpnate

Afer K5 S bR BGnity kel SRR . Thoopsndyer
saturaE&ld«{lfftH‘scﬂﬂlﬁh @hiodide efitibadceatwiaf CHCL;. The orgamc layers are combined,
- br ono- 2- chl or obenzo[ d] t hi azol e é248 1.0 mol)

dried ﬁﬂas@4)1ande@1@ﬁr%| Tl Bltgte ig copgnireied ander ireducy prsesurgiprvbthe
M

oo A o B L S TG AL 01 ok, L 55

dichldibrhbtﬁhﬁﬂi‘id&;dnitﬁldﬂfamhdﬁbl( Frd2tiohy condditling preiacedy |cu1abelret1 and

of N, N-diisopr pyleth amn 3.00
concepfspted Hpdrs gedpic mssgly? O ¥c (éré?%g%@qd&hlmllww
yl)bexﬁ%gf]&ﬁjazb%wo C under microwave irradiation wt h t he

cool'i ng power on for 15 mnutes. The reaction m xture

was transferred to a 250 nL round bottom fl ask

(et hanol ripse) and vol a |Ies wer e enyed under

reduced presatyBatc el JLERFEAUGRO Pi%Hned bet ween

sat ur at ed @gue@USikedi Inv%{'@@l'ikﬁﬁ-q ﬁ%nﬁl‘ﬂ@i‘tﬁlazo'r Mol

a%es ous |ayer wasS extracted once nore with CHCI3, then
tisesdtso hididn of (RAR-mcthoxy 2et3s(pivaridint 5-yhagtieldding It h

yl)beng8 t{g@mnget @éa N% % and%,@b ln%n?orl? m dlcllﬁgrofnlleltltlarn%t(% Wzﬁ was

chilled to -78 °C with a dry ice/acetone bath under a dry nitrogen atmosphere. Boron

tribromide, 1.0 M solution in heptane (11.600 mL, 11.60 mmol) was then added via syringe.
The reaction mixture was stirred overnight while slowly warming to ambient temperature. A

large quantity of precipitate had formed. The reaction mix was cooled to 0 °C, then ice water
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pressure to give a solid. This crude solid was
purified by colum chromatography on an Anal ogi x

WO E0028859¢Anal ogi x SF15-12g, 100% di chl or onet haP@&I/U82008/087413
97: 3 dichloronethane/2 M ammoni a i n net hanol ).

contagicr Al G DB BB GEtr AhE BV Wapipyely stred

for 30trﬁﬁ‘ﬁ1te\§’a§’ he s 2@tgsl filferbPte&b 1n%§l§l@fs§1’1d d’fl'leeﬁlltrate was extracted
(MgS04), and 20 filtered. The filtrate was placed in a

with @HO:f ddeselid W@S qhsmmdem Sry squgobs seatiuramydioridst dihss besicerqueous
solutl%rf Wgse togglgb[ ~§ W?nge %? g trﬂé ?59 then extrac’geﬁ m[hoéﬁﬁlgt the two

organit! KB §€ fnletd cbnlpayé& &enze[(qi ltd1¢tﬁ61@hﬁthahb‘9bm&ﬁ)@ﬁn%d 10%
CD3AD) 6 ppm 1.51-1.66 2H), 1.78-1.88

methapol)4 The seropgextpgqyf comptaing Qro,qigct( meanipg thedngdutde mte(rw{l that was

collecﬁe@dﬂy@trlg?_‘fw%% élgell y Jﬁ%?dﬁcg%}ét %ﬁleg{ﬁ_‘)ag@?ﬂxa;&dﬁgteg? ;ﬂH 7
again, ZSadeateé %hls’bﬁlmrﬂ\ﬂil(ﬁr%i anH&ﬁraé‘fé(i a@ﬁéw(tM{iﬂGl.g. Eka ﬂ(’ﬁlhbinédi
2-( 1,4 -Di perldln- - 6- br gnobenzo [dIthiazoIe
Organrprf‘étr@?tﬁ I‘Vé“‘c‘% §n<b fi ﬁﬁfﬁiie dhe Giltraie wasesgntgted under
t
reducagﬂggslu?e %?wesé:'%bﬁ%i' | r?Bf];—c_i éxzag’ gulgggfﬁc# ﬁdéﬂliﬁg'cgﬁﬂ%é}gpﬂyrbn an
Analogpc(lf -280- (mqalqger SEII.‘hlI g- 100 dshloronetharzo [5@]&0h| azol e.

dlchloioryglll\l/Rl?ﬁ(/g’(ng)acetanlgngr%%O" ﬁf.)é?[g]%]&)d' }r%%l%gs é%nt lIr?géﬂ_é'dusc%i)velre
combmied dnBectdchtfteiilder fodhée §sufenﬂo g?x@ a soh%l]tﬁat\e@s dlssoliiﬁéi in hot

2009/ 085945 PCT/ US2008/ 087413
1:1 CHCQge@ddrerfufanz Thg s|e|13,1t10m|:4)as dyieq 9M(g§04)]an:d fgltqptd 'l]_l‘H) ﬁltrw@ was

concepggtea M oo Sty DS eaBARYR 65 forehuasin hoypsthgpt and

the re@tin sl dtiinavd ftRearRitiey 8dRBhtrAEd under reduced pressure. The
6- br ono- 2- chl or obenzo[ d] t hi azol e and 1.1 equival ents

concepfrateqRmethanplspiytion; versriciney piifhey spgfuleindpeiag pasiallgption. The
first cﬁ%ta?'bgt@ﬁ gva?éﬂ B@er‘é?ﬁt ) raeva\éﬁl'lrg %%gn hIK® Cato]pgoﬂhe tnHeMe
rowave vial equi a magnetic st
cornp(Nlﬂﬂ-d@I chpstdiy | A ddirreut] diele @ompeuned ioobtanbdfrom ths c@dtdﬁdzaﬁ@n
ive approximately a,2 Msolution foll owed by f

ﬁltrat@eﬂﬂ Q/taprec‘ml@ﬂwa@tfonw NH VIR ¢ 30 & iz (GO higprn ﬁ‘h’@ (d J=8.7Hz,
0l t r
1D, L S e R e RaLGhT g panar B or Jo T Rt bgt3.63
(m, the.%ea.@tB i(@n 1H), 3t 4ir-8.33qhatl H) .5 1 @30 1t (ag 1 H)r 26DvR4b (m,dH{) 2.40-
reduced pressure. The residue is partitioned betwee
2.28 (gad -t @ latfu@bdsD- s el &ér‘g@nééé bikei(rey 260 MSARCINHS) /2
304 (|GHgous | ayer is extracted once more with CHCL3, then
the’conbi ned organic extracts are washed with brine,
dried (MgS04), and filtered. The 15 filtrate is
concentrated under reduced pressure and the residue is
purified by colum chromatography on silica ge
eluting with 97:3 dichl g gppihane/ 2 M ammoni a in

met hano
(R)-N-methyl-6- ( 2-(3-(piperidin-1-ypyrrolidin-1-yl)benzo[d]thiazol-6-yloxvy)nicotinamide

A mixture of (R)-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazol-6-0] (Example
47) in N,N-dimethylformamide (~0.06 M) under a dry nitrogen atmosphere is placed in a
microwave vial and stirred. Sodium hydride or a 1 M solution of sodium
bis(trimethylsilyl)amide in tetrahydrofuran (1.2 equivalents) is added to the reaction mixture

and stirring is continued for 45 minutes. 6-Chloro-N-methyl-3-pyridinecarboxamide (CAS#
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Fracti ons containi ng product are conbi ned and
concentrated under reduced pressure to give a solid

W bp/0843li ssol ved in hot ethyl acetate, dri edP@IViSD4§/087413
and filtered. The filtrate is concentrated under

541 89(—%:j lII Cle?rgﬁ ‘i g;]fgrliltrg)ﬁ@ %8%%{ tézpq pleilond W}xﬂgg apd ptirging 1§ consigued for 2-3
hours g’; )gzczaflideé} ggéxa&/@b@mﬁka&i%ﬁ RAEhEBEANRY B reRLARRS &t FRMhe

duratigRpt the eatingxaycl. (Ew(rpaqrt]ilen indktrmrelisyb?lpsi te mhbidhhtempyﬂa)lmerdried
(MgSé% a&& E b & oﬁl%r Hyager {;I%))B(?erﬁ egluﬁ er rﬁﬁrllécgg ggeés%r? and the residue is

purlﬁé@lf)}eé(ﬂﬂﬁ?]ﬁ chonR B afiy, orlsiil eSB,,el&n@a&tmmdﬂchloromethaneﬁ M

2- chl or 0- 6- met hoxy nzo[d] iazole (0.848 g, 4.244
NH; ipnsithanoh nieractiqrs @Phtwnénﬁ predyct arezcombinerbangdFopersitiptedinder

ecucbt SR ORILIG D g e IRGET ©
yl)berze pAthiian]- my)lfdxyblﬁcwﬁﬁmﬂdé.ut ed with water (350 nL) and

extracted with ethyl acetate (3x75 nlL). The conbi ned
organic extracts were 30 washed with brine (2x200 ni)

then dried (MyS04) and fﬁ}ggh%qee@b The filtrate was

concentrated under reduce ressure. The residue was
ORY-Df(R-€8H( bivelttdihunvi)modﬁldm bbb piwe [ d]onazmih-6 Aradt yogicatinamide
| E- 280 Anal 120 g, ,98: 2. eth .. )
L b Bt BE REPsmPle AR i Pl b irSine drehlpmaingtiperpise CASH
6271- ?9—@5’!@@%@6}% aﬁ%eﬁinﬁéﬂﬁﬁﬂk Hﬂ‘?cﬁﬁecfa%%ﬁihe% %ﬁ%‘{!???‘«6§/(|9-(3-

ive a solid soli'd was di ssolved in hot e
(piperitiel atlpyrokidiod! - Q'Ng@@thﬁd]‘dilmolf -piyleyadcotimamidd. | tr at e was
-114 WD 2009/ 085945 PCT/ US2008/ 087413 concentr at ed
under reduced pressure and a crystallization attenpt

was set up W th ethyl @@5(and diethyl ether. A
%]um%wsol id formed. The renmi ning sol ution was )
(R)-demgihy ba-(Z+(3-£piperidinHi-dpyatoliding hy Dbenzofifthagrol Gadoxy)pyrazine-2-

treated with excess 4 M%&X‘&dgl oxane to provide the

title conpound as a pr that was col |l ected by
f Mdthﬁﬁkﬂﬂoroﬂ-b%ﬂ%z{rﬁ@é}bwate (ID&SE)3353252$>|®)nshyﬂéblyzéd td the

52
corre&mndlggﬁ:arbgrxg@ a@u&ﬁ Célﬁﬂl‘O@}lene -4 ogg)ogy]ggac(lqin Ténrsi)amd 18 then
conveRred &5 the %grr% n&E% acid:BRrdE; 3- §H%mp§ra%ﬂle32 2arbbt cRidbide, by
3.25-3.06 2 , 2.84-2.55 (m"2H), 2.07-1.82 (m
treatnfsh) with cBBerthié8yl(ailoridd)or okBy( EObridd-H3Nhisdcd 8hI8riddstihen treated
. .47 10 (R) - 2- .3 .
with o5 S Bl fiogiaf T imiens fsuahadroiyty oy drebirabi - 5- o

methy‘%frﬁilﬁé -ectafRkbihiden 1ok procedure of Exarn le 48 is then repeated, substituting

6- met hoxy- 2- ( 3- (pi peri di n-1- X Eyrro idin-I-
5- chlqro )Z\bemlryﬂny]r@mea%@a@q«&ndnpm plaggypf ¢ghloro-N-methyl-3-

i BT 3n Mo A L

y))be2O[Athidzo1-61y0Ryd® rhzinheRudRarhfle. €qui val ents) is added
dropwi se. Wien the addition is conplete, the reaction
mxture is 15 allowed to warmto anbient tenperature

and stirring is continugd,ffi.48 hours. lce water is
carefully added to the r‘eﬁcéém'n'm'xture and stirring

I S COIGR)-Bibeend-Ar(3I(piprtidint Bsl)pyiineiditd 1 ofl)benzo[d]thiazole
A stirred mixture of 2-chloro-5-bromobenzothiazole (CAS # 824403-26-1, catalog #
20284, Daxian Chemical Institute Ltd., #179, 10169 New Hampshire Ave., Silver Spring,
MD 20903, 2.485 g, 0.0100 mole), (R)-1-(pyrrolidin-3-yl)piperidine dihydrochloride
(Reference Example 5¢, 2.73 g, 0.0120 mole), and potassium carbonate (6.00 g, 0.04438
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the reaction mxture is then adjusted to 7 by the
addi tion of aqueous sodi um bi carbonate. After rapid

WG 2000083945 f or ten minutes, the organic |ayer iBCT/US2008/087413
i sol ated. The aqueous |ayer is saturated with sodi um

ol A R0t gy | R ASOAT G 14 MIBRBAI DHIEE 13 hours,

The réa'ché;ﬂ ﬁ\ﬁﬁuﬂesas s@dls@fa)tlbaﬁﬁgmgagﬁﬁe e %ﬁ&ld RIS IAHESS @mL) The
the residue is purif col utm™ chr omat ogr aphy

resultglg|p[r@ap1g1é¢ 18 cell@pttq:dﬂay filttation ancf,ths filter cake i 1s rinsed with water (600 mL).

rhe sEhERRHTES BROBHBRRABE SRR, s BN G 3g0 e e
ﬁltlratéI ﬁ%hcdn@tdté@&ﬂd&f I?&@délﬂ@rés)@u@ ity glve a sohd that is crystallized from hot
perl I Nn-1 - rrolidin-|-

cthyl @qe)%fewzgsmf&)rﬁ -Brosne-3:- (&(plp%dlm 1 pnyarodidivet trbbenypld]thiazole.
preparation of Exanple 47 (R)-2-(3-(piperidin-
-yl)pyrrolidin- | -yl)benzo [dlthiazol-6-0l A stirred
sol uti on of Example 51b (Alternative Preparation)

3 3 ‘ glshi
dlA 119{091 t(hf“i‘?ﬁ&t?@ cﬁ%—)} merﬁg}ﬁ({}hldﬁ&ﬂ&@de (T{%feq:eﬁ@et]ﬂample

I Cce acet trogen
5¢) matrmnstptlmroeﬁ waBgroteat¢d with ordede solftl s@dMns h)jld]‘t)xldn andsodium

.he ne. 11. 600 hen added vi a .
chlorig P ARGk 18 erstdvd B oM P RALS ST e o Ferh g
(MgSHy dnd fﬁ{e%’& YTHa 1 FhdGs E&c@ﬁf?&lt@d‘ﬁnd@? PRREAL peSurdo didd @8-1-

quantity of precipitate had formed. The reaction mX

(pyrroldin-gobpigridme s die fidedrse oié (3t og, 2.0 161D Ploe §ico 8E@ABamine is

saded T ReT SO b SR B SR NG G Bruhey SO S bromo-

2-fluoBddnilirRd C AfSoF 2B -g9- Gtﬁaﬁﬁo%]ﬂ_ 8297, X14dtfi € Swstifid, |PUEB6>€125(I(€,€
of an insoluble solid e filtrate was extracted

Colungpip,Sogthcamolimn 9B (G144t 2 519 v dcatenigilnCdqukbusesium
carbo aqg ?ﬁ%h%/ (ﬂ?% adﬁgﬁll] %a%lgz%agg&gﬁ?ﬁ#% a’lihlg &&IC"[I&H mi&fire is then
heatedévot ]rS@(f’OadldW ﬁlibrﬁlv’ﬁﬂefirradilaﬁoﬁ ﬁz@ 35 ming@ni Therdattaat mix@eeas cooled
npar ed TLC 1 dichlo netha e/.90% acetonitrile .

to rooahf&mre%ur e;‘ Wi GRS BERA A CUOTOEHed he organic

r I
layer RiGPRUE I SORPS “fd.%%e‘rfébf. DRSS TR A ) b dF LR peyoure o
give aaqsidauihal iaperifiedby sitifa gd:l@hrdmategr&plw (189%i dlchlma)nwtlwmwo 50:50

with s m ch r|d and rac gain wt 1C13.
dichlofeodni agrenimnnetosid b BRUEPaDaRFEdChaBE pepduct ar
cornblfnleii hed 8shcedtBRed hddek ?éd%cé’éﬁﬁreﬁé‘ﬁfbct%@\l;@@@@ -MB%Q @-ﬁ(plperldln 1-
reduced pressure to give a solid.” The sol
yDpypelidin-l ed)bspzaddlthigrelehr omat ogr aphy on an Analoglx
| F-280 (Anal ogi x SF15-12 g, 100% di chl oronet hane to
50: 50 di chl oronet hane/ 90% acetonitrile and 10%
nmet hanol ). Fractions contai ning product were conbi ned
and concentrated under reduced fressure to give a
solid that was di ssol vedEXRDHpIZ
(lg: ;l-f-ilf IH i&ééég‘l(']@ﬁg ﬁfl%ﬂﬂhdlﬁf‘f §l)§éﬂzgltd]t%{hz¥\ﬁ§ VﬂH’I%jaz Il\@é%)one
A mixture of (R)-5-bromo-2-(3- (plperldln- -yl)pyrrolidin-1-yl)benzo[d]thiazole

(Example 51, 0.792 g, 2.16 mmol), pyridazin-3(2H)-one (0.415 g, 4.32 mmol), copper

powder (0.137 g, 2.16 mmol), copper(I) iodide (57.6 mg, 0.303 mmol), and potassium
carbonate (0.896 g, 6.49 mmol) is weighed into a large Biotage microwave vial equipped

with a magnetic stirbar. The vial is crimp capped with a septum. Pyridine (17.3 mL) is
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15 concentrated under reduced pressure. The resulting
solid was dissolved in hot nethanol and the resulting
wa oo was filtered and then concentrated uPCEDS2008/087413

reduced pressure. The concentrated nethanol sol ution

1ntr0d\{\i|t%ezi \§1fcl: E}?rtgtcglgir >l}l\éw lr%qlgtlglé?xﬁﬁtu%g ph]%%ag 363 ] Stit)]gaelnb Iﬂlzrget tlll’?lgs then
NV AGUIOMRE 1L @il hRGBTAYIdiRs Reol) it h@dedqqmmg@ aA8 the

crystals. Additional title conpoun was obt ai red from
reactlmhmwmsﬁss stiitrédzaiith bﬂdt@@ at il 17 vafas 2drigusst e r@aﬁtlorrmlxture is

allow%{ %Ct I t%srpoé)hlenl\llgera re( %ew}%é Vlgpljf u'q%appleﬁ U Zhg ge{ﬂa; CTure
transferred t5,a B0 mtZeurd Hd)ctonﬁﬂz&ﬁ'(ﬁleﬁﬁnélrﬁnsk) H)’olaﬁ’leg 4reFe®3ved under

(m I H, 3.56-3.43 (m_ | H), 3.41-3.33 I
reducgi g ssyroand(the rqsidup is pargtroed Astvygen Qtﬂ-ﬁ:b anc qqpeogs ngm(omurn

ool 3P OO Py ok B8, 0 BB huRT o] The

filtrat€ RB)cohkdietated 2mdSe repigee pirabsure 1o yivk pyedidld atns ilreg/tbd bethzoelucne
ddlthlazol 6-yl oxy)nicoti nam de A m xture of

and reﬁwe Dlothe (%?Ipféavalaﬂrﬁt@r Inn) HIFFHHEQ Heve rw%éwzr&tlaq -t hiiggesidue

: I

s purfle By op o TS opfY b bl IR IMAO SR ot SF-

220g,d 006 CHO et 87 Bi (éIHChhniethztnoﬂ)r dttactionsl Camtalhmgrprd@oo areaoinbied
solutio sodi u bi s(trinet silyl)amde. in.

and g GetipF RGP R Ra s e e s R Yigh gt ether. The

solid s %@Hédt&f‘bﬁ?ﬁﬁaﬁ&@ an@ﬂﬁiseato'nﬁé {x/ﬂﬁ oty Gtk BYE §’evfeﬁi|l tiffRs with
m nut es. "6- Chl or o- N- net hyl - 3- pyri"di necar boxam de ( CAS#

hexane ] TBis\wgli@ 309y 988 9ubireahoushpbares7 41 ﬁrsmgalsvzidl is golfected

by iR R R ERGE oy ST RROAMET FRIBAR fRihgeniacea

under FedicOdVBMesuré hiadlihatsbidredidub id dissobdlih AEt @hyl ace®iif bRecond
on for the duration of the heating c%cle The

crystaflizgtion afterpitx (e scqoad cowtad hatch issgeblicetad by difpaioatagd dricd in the
Vacuuﬁ{&?eq tléw doatd & %ge ovg hft Il"flé R’%qﬁdllléd CI al ba.tches

concen uce press and res
combieggivief(Rpad-(Dy(3 {(pllpHﬂTdhnClhlepmtcﬁgﬁﬁ W)bmoﬂﬁd]khlml-g €§H)pyr1dazm-

eluting with 98:2 dichloromethane/2 M NH3 in
3CH)f¥enhanol . Fractions cont ai ni ng product are conbi ned

and concentrated under reduced pressure to give

(R -N-net hyl -6-(2-(3-(piperidin-1-yl)pyrrolidin-

yl )benzo [d]thiazol -6-yl oxy)ni coti nam de. 10 Exanpl e

49 (R -6-(2-(3 -(piperidin-1- pyrrolidin-1-yl)benzo
[d] t hi azol - 6- onxy)nicoS%ﬂgﬂ$%ég The procedure of
Exartisy| é&sl(ﬁmeg@ﬁai @0pyrEdHRId-il bR [ Jthiazole-6-carboxylate
6-chloroni coti nam de (CAS#F 6271-78-9) in place of

6 Actixdure oK et ?ayhlostwym[d]thl@@dﬁﬁos@abnxa@t@ d .4 g 72 mmol), (R)-
1-(pyx%%l}({lﬁ?égl@(@egy@?egﬁg}? 10 ?ﬂﬁi]ey (i,lﬁ rgﬁc%l x%lrnrf)le]'SCy ll)S% 1994 mmol),

and triethylamine (5.11 mL, 36.66 mmol) in N, N- dlrnethylforrnarmde (19 mL) was stirred at

ambient temperature for 17 hours. According to TLC (100% ethyl acetate) the spot for
starting chloride was replaced by a much lower Rf, ninhydrin-positive spot. The reaction
mixture was diluted with water (400 mL) and extracted with ethyl acetate (3x75 mL). The
combined organic extracts were washed with brine (2x200 mL) then dried (MgSQO4) and
filtered. The filtrate was concentrated under reduced pressure. The residue was purified by
column chromatography on an Analogix IF-280 (Analogix SF40-120 g, 99:1 ethyl

acetate/methanol). Fractions containing product were combined and concentrated under
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15 Exanpl e 50
(R -Nneth(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo

WO ejovhsazdl - 6- yl oxy) pyrazi ne-2- car boxam de MeRE/DS2008/087413
5-chl oro-2-pyri dazi necar boxyl ate (CAS# 33332-25-1) is
hydrol yzed tao  t O corre ppnd carboxylic acid

reducest PIRFYFGLIYFAYARH ezltéacromw - %N'M}g €l MHécﬁiQs@Q)éwgﬂl 8.34
o3 1B 0 O e 1 SN )
Hz, 21), BERe(dt, Her 8.8 hi Soh iz, 2H), Bra3es. SOr(rno)kHD Bl 41cqn|Jo=r 9aeHz m)ss 16—

3.02 (et e en.ebr SRyt 91 ook &1 DO BTLH73 s, 4,

1.58- [TEE sl PRIy, azione-12= ¢artpO% |y s (DEAN %%@@6’6 eviefy) Exanpl e
I's’ then repeated, substituting 2
5 chI or o- N- et hyl pyrazi ne- 2- car boxam de in place of
6- chl oro- N- et hyl - 3- pyri di necar boxam de to give
(R) - N- et hyl - 5- (2- (3- (plfﬁ%ﬂﬂgﬁi‘{ -yl)pyrrolidin-I-
yl )(R?-lalg-é{il@kﬁdnhalzelhmﬁrmdwybvwelaz@wuﬁnazo@@m@pb@ml@@amd
e
(R sogltmncﬂféR)zetélsli( o3 -fpererinel axlynyyielidinol -y benzeldthyazele o

Cafb(’%% (LRARLE 5 B4 LF 85 Motdiy nicfbydrofurgy (50 mL) and methanol (23

mL) veatadiaptoth stizfed 88lutibaxt Ahichapioalde ngioht diae (01504 ¢, 12.00 mmol)
#179, 10169 New Hanpshire Ave., Silver Spring, .M

n wat;_to@@gnLk 'ijlgisre@ctm@ mixgEe Mep ét)lrred at ambient temperature for 19 hours. An
ahquo? g)a él;léeo%g&e boir (;99% éfﬂl))l%'cgcg{ehgétgﬁlg‘g)’ vf%;i%f%ggﬁgas apparent,
howeyrot @msudanbke&sﬁdmml@t@er(@m@(he@, soOh@Kbé&ibn- mﬂziTuIV‘@/as heated to 40 °C

p 2009/ 085945 PCT/ US BOS/ 087413 nol

or 7 QUK o AR B I LR o S TP iRE istirs e gired shpphion
ternpe@fﬁul‘é' for Hpkdkih@lely165 ROMS SStartil}eesi@aFEdafi BT cHARIMA so the

cooled to roomtenperature then poured into water (300

reactlmynlxttm:exxasrogggﬁmna‘wg q@d@]me@mqedtpgess@ec dhE eesidug WA treated with

methapg OO FRE CAoBipty) b e €SS il O3ty o SR g+ v e
in dioRdHe. tThes Bdtueivan stifed bbﬁﬂlgﬁi\éﬂﬁ%etﬂﬁ@n drhth®y edpretipera® had

filtrate is concentrated under reduce (g‘éessure to
formegjoyearnighi.oMagt ftthe methapplaasaicyoyediundes isdueed pressyyd, then the

mixtu?e%?é%ﬁ_iglrt%%gg%%qgtl?%ﬁl F\;vea;[elr &In l}l_e er(lel)‘?art? was ¢ ollec&ed qy)%ltratlon This
solid Wa dAebaamddevith et © rbmble (cAlduelrwetti then Briepamratdcoih oven to
. (R)-5-Dbrono-2-(3- (pi peridin-1- 12 rrolidin-1-yl)benzo
prov1c§edz1f: Hilg sempound aa theydifydrats- HNR?I (%%O MHz, CD;0D) & ppm 8.27 (s,
[ e
1H), %@ dé?%%%“%x“ﬁjp”"% (§t§9|891eﬁ£ dug 3%D3Y$'§ @g,t 19 b%?—3 68 (m,
1H), Itﬁkﬂﬁt%otnv;ﬁﬂ) 294 Gol4H), 3001216 tmdrf@)(me and (mpﬂH)Jm83—
chloride, This mxture is extracted wt
1.68 (8, 8F o et el 2EpnM S A AV ) sy 862 (Mﬂalrh -ed  (MyS04)
and filtered. The filtrate is concentrated under
reduced pressure to give (R)-I-

Example 55
(R)-morpholino(2-(3-(piperidin-1-yDpyrrolidin-1-yDbenzo[d]thiazol-6-yl)methanone

(R)-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazole-6-carboxylic acid, the
product of Example 54 (40 mg, 0.121 mmol), morpholine (12 uL, 0.133 mmol), and O-(7-
azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (51 mg, 0.133

mmol) were combined in dichloromethane (2 mL). Triethyl amine (52 uL, 0.374 mmol) was
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(pyrrolidin-3-yl)piperidine as the free base oil (308

nmg, 2.0 mol). This free base diamne is 15 added to a
W@ 2G0p0gd450l uti on of PCT/US2008/087413

5- br ono- 2-f | uor ophenyl i sot hi ocyanate (prepared from

5-Qronp- 2-fluorpanil.ine, CAS # 2924-09-6, .catal og,. )
addedf@g FPXURIVAS SITeed Qigtrightat rase fsgpestys7 The éBFWFPoW%Pg aifuted with

dichlopStttRarfed @l Wﬁﬁec@%&g@l LQqt&hs Qddlam%yﬁﬁjx?ae do'Ihtlon The organic
acetonitrile (20 nL). Cesium carbonate (2.6 g, 8.0

layer waptbsoibed adddrateel aethe saxthicomasiutified by cvhenrr duempiography

ure i.s t te 150 I

ctuinf WSl God S e O REb Qoo G AP e e

comp& @ €A ROIR @00 APAY t@m@gr 8#31911&191 Ahen 5qu@an2 ed 1ot Y@EBr4 H)
and extracted with chloroform The organic |ayer is

1.94 -d@r 1 26, (INg 502% - 3ri@ (fri, 11 tRex B30 - 708 (i # HH AP 4 511 (m, 1 H) 3.37-3.48

am. 1 FRATBTS BBy SR oA R ot Al 2y (vt 1. 197

Hz, 1 $)gtd50dored. hane, t B) 50350, /~-di WL oMEIMSIES199%)/z 401.1 (M+H)".

di chl or omet hane and 10% net hanol ). Fractions
cont ai ni ng product are conbined and concentrat ed

under reduced pressure t Lye
(R) - 5- br omo. 2- (3. ( pi por AARE
APyt 2di3 Apipeyiiinb BRAPY1Ed [idih -4 20 ben zdf Bt dte B Larboxamide

( 5‘]216 %rogiytlgféé;@hg)ie%%d@%éa{d el‘gll[nglbl %‘ &I\%tsséllfu)gggg% r?l[eghlytl Qrmne in

R P ST O

tetranmwyhdaﬁﬂuﬁr &xﬁﬂhox@pl@osbﬂatélﬁ @g, @ 14%anj \)vereQﬁmbﬁfed in

powder éz 137 16 mmuol ), ﬁger(l) i odi de (57.6
tetrahﬁ@foﬁ@arg mlhrmTI)lethﬁlrﬁdmpe(fﬁseL Ut 1 Zcaprebrisserdded stgiam@ture was

e

stlrre({/3 (i) ae?nlnﬁmat )rodn?l te\{@ée?eﬁ 1% rm ne ! Eg %V?Se d]butgd w%ﬁ (Pgh%r?%ﬁl%ne and
washa@rvifipa ¢ a\oagﬁow doldivan ﬁﬁcﬂbﬂlﬂb sblyitionli Tke §rkdnid layle} wia$ absbitd on
.. WD 2009/ 085945 PCTLU82008/087413 I ntroduced via -
silica ge,qunqé]ée_ miplre r‘@éd’ﬂlﬂgﬁ Ry celypm qhgorﬁq,}p%réghy cluting with a gradient of

metha&lxﬁ%rﬁéhﬂiﬂoméggﬂﬁ ﬁ? 5& AI amthé tbt?@codlé%ou%d 'H NME (300 MHz,

wcrmpm |1srlaoldﬁ:|(nw2aﬂ)sy58 ngena(ngl 4t}m)e1 9:: eaclB |(mnl mq)xma 37 (m, 1
tirred

H)2. %ea?e@(? Em ‘hﬁﬁt%e 3| Q;9 (Ha|41 Ié)/v%d“ ﬁo-ft%é?r HtZol Héérﬁ() 36 (m, 1 H)
t e EY u
360 R ML S oL eI A 131 P RRAE DTt B el 0 813
(d, A I5adke, (1 reBt MNEN@EHSITH) m&e’%j O\(MJaEI) les are renoved under
r educed pressure and the residue is partitioned
bet ween CHC13 and aqueous ammoni um hydroxi de. The

organic layer is mashedEMdﬁ@gg7ne then dried (MgSH4)

and f||tered The f||tra els concentrated under

mnfh toluenettand refur d tovthe rotary evaporator in

an attenpt to reane re£§@%h¢1@§rldlne This residue

16 hE prddued S BdnbYe 5‘43 49 g Ko iﬁfn@gfaﬁﬁmy) %ﬂg}ﬁﬁhtﬁ@ﬂil 994 Mg,
0

IntelliFlash-280 (Analo |x SF65 20 CHCl13 to
0.163 grngl) Brc1Beatet ksbihe comlisions ofrfsxasude a9 i afpre thyditta coarrr@und

' NGRTOE s TG RETSFE 8 T a0 1) GdeRg et Rdy Pang1 86 o,

J=15.26,7.12Hz, 1 H) 1.91 - 2.12 (m, 3 H) 2.23 - 2.38 (m, 1 H) 2.37 - 2.60 (m, 4 H) 2.91 -
3.10 (m, 1 H) 3.37 - 3.49 (m, 1 H) 3.49 - 3.94 (m, 8 H) 4.53 (d, /=30.18 Hz, 1 H) 7.42 - 7.58
(m, 1 H) 7.85 (s, 1 H); MS (ESI+) m/z 401.1 (M+H)".
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solid is collected by filtration and rinsed once with
ethyl acetate and several tines with hexane. This

W@ 00p839¢5 crystal | i zed from hot ethyl acet ate.PdnEs2008/087413
first crystal batch is collected 15 by filtration and
dried in a vacuumoven at 84 C for 5 hours. The
filtrate is concentrated under reduced pressure and

the solid residue is di mh@&;@ﬁ n hot ethyl acetate in
a second cryst allization a enpt The second cryst al
4 2 PO 4

(R)-M42-bidioxy-demethgtpeep vy 2 £ 3-[pipes adl -yhberze[d]thiazole-6-
vacuum oven along with th f| r.st batch at 88 C
overnight. The two dri e&i@%@? bat ches conbi ned
9'1'1/18 roduct of Exarnple 54 (45 mg O 136 mmol) and 1- armno -2-methylpropan-2-ol
a& pi peridin rrolldln yl ) benzo[d]th

(13 mg MQQH}Q Wg‘/rmt@a&eﬂnmdgoh@ecm{ K e! EE&@E‘@I tgafford the title

comp i SHNLR03 ML RS R Bl AQUCE b Fs¥ PTG .55 - 170

(m, 4 El-)qfdmfz)bﬁ(iﬁol[ﬁi b hirazad2 e(nﬁﬁqatyiwybm)gm( 1H§23 - $57%m, 3 H)
I he

g é rrolidin
3,51 -Gh k. JoR) 71 6 SR BeeE T scl 11760 -, 60rnad H) 7.64 -
[) in
772 (mﬁd) ﬂ;&fi f%?ﬁaﬁr%fyde %(ﬁ%l\k&}g‘q&) ﬁ?}\@gﬂmm anbi ent
tenperature for 17 hours According to TLC (100% et hyl
acetate) the spot for starti ng chl ori de was repl aced

by a nuch Iovver Rf, nin sitive spot. The

1272 @e-git)lrboxamlde
cahb prmidcmfg"manmlee&ét ('4§crng, OAHQmmk)rwd M\nteﬂlyltn’t]nmmlne (13 uL,
0.156Hiol B YL BHEEHE Rl OB e B Sl T8 gl cppppound.
NI g P A o

1 H) 2%t 282/ (met BRA1)- 2.0 Gotd H)2.96613t Hi (i, Agip3 06 (¢ D HE.43 - 3.58

i ned dc 009/ 4
(m. 2 B ROS0 0B be 15 o LA hr LSS ﬁ% ol deltife 1 1 7.55
—Riul QPR 1 OMgI—@S Rpm8. 34
(d"]%k:l&}gz’g 1. 7'6%3,’J| Hﬁo&\',m?.ﬁg 5%1 7 Hz( 8.)8 H) ,
7.49 (d, J =8.6 Hz, | H, 436(q, J=7.1 H, 2H),
3.82 (dt, J = 8.8, 18.3 Hz, 2H), 3.63-3.50 (m | H),
3.41 (t, J =9.3 Hz, | H, 3.16- 3.02 (m 1H),
2.67-2.43 (m 4H), 2.43-Badpideo 1H), 2.11-1.93 (m
172159(m4H),5 58145( 2H) 1.39 (t,
Gl pipauidin-theyil ypyraelid eFé,re\a:fhoﬁmlde

5
( i)h_ pro ggt(opf Exam 54 48yriﬂ% Fg)ylrélrSO Il)na_n _d1 ?tg%lﬁrznérﬁe dlilydﬁochlorlde
(13 rngJ @Hﬁ) ﬁla[db))wyﬂelt&a&dludderﬁkhs @d)ndilﬂl(ﬁﬁ oﬁfEXéIB))}eeiShy lafford the title

comp@inio ' HVBRAHOAMEI L GG 6 080, 141 5555 ma 0! z%wh%' B ex (¢
=403 8 2 'ﬂ%ﬁqrgﬂf i 1£510Hg%)26a'id41“® ft{iﬁi 4§2§ 43@% 00 - 3.18 (m,

dad s tion o I'um
7 H) mmowol(rm eH)G 435045 0 (M2 H§)3mu|3)75 (nh) Jwat4er9 42061z H) 3.83 (t,
reaction m xture was stirred anbi e

J=T. Sg%épgtmse(dfio; S Az 140 7.55 (& SR 1) 7.72 (. J-1.36 Ha,
1 H); MS (ESI+) m/z 359.0 (M+H)",
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al i quot was checked by TLC (99:1 ethyl

acetate/nethanol). A lower Rf spot was apparent,
Whomens94s consi derabl e starting ester remnmai nedPCHUSI00&087413

reaction m xture was heated to 40 C 15 for 7 hours.

Starting ester was still present so the reaction

m xture was stirred at anbient tenperature for

approxi mately 65 hours. Starting ester appeared to be

consunmed so the reaction mxture was concentrated

under reduced pressure Frample6l due was treated with

an . t&].wzolee—ﬁ carboxamide

d II% @ftﬁiuctTdﬂ Ecaﬁipl@ 514 @18\/@@ 05145rrﬁﬁ161)Q1‘1/16 i) m@hy@rﬂ‘@hl@ﬂ&e (13
enperature. A precipitate had 20 forne vernr%rh i
¢ titic

mg, OWéanrml) tigee teatgrbusier thesondifrpnserf Krsawle »etpurdtoad
comp@ii ¢ HoSur (P a0E, B REY Bt e e et ipy2 1)

1.58 -f1i.da matd @n1.9Tbis 1 (8RNI M2s- aae rom@w@s@gﬁwmzm 3.08
renove residual water then drie vacuum oven to

(m, 1 Bp §\38ared-ehenit4 k) & 7¢ dhgohdl Hes 1 tHﬂe” %ﬁ h%/%% fnel H) AONR/=4.92 Hz,

1 H) 7(;;‘1007 b%%m ?ﬁi% d67 ﬁ@{_ﬂlgl ﬁr? §|Zl§ «, Jﬁ)%gﬁ@gﬁ%)( glgs gESI+?m§z 359.0

(MHjﬁ.,381368(m 251H) 362336(m 3H)
2.94-2.69 (m 4H), 2.51-2.36 (m 1H), 2.23-2.06 (m
1H), 1.83- 1.68 (m 4H), 1.66-1.50 (m 2H): NS
(DCI/NH3) m z 332 (M+H) ap) e 55
(R) - nor phol i no(2- (3 *@b—
(R)¢giisoprapyi-A-(3-(gipppding ol iokirrolitlinel Jythbazam [ J]thiazole-6-carboxamide

Ith |
(e qu'd%%t?%ﬁgeﬁpl%nﬁi@ Thdy 143 pmahyng ISPy itk 18
mmol?{)v%feﬁtré?l?erdmﬂ ﬂ)h@ c@nﬁlge%s}ﬁgai?{ ‘Izbd%:fo éffor@ﬁﬁrfﬁie)eco%oﬁﬁw H
NMR@QO?MHZ CDC13)815pm 1 2F7) (d, J=6.41 Hz, 6H) 1.44 - 1.53 (m, 2,H) 1.59 - 1.68 (m,

azab trj l-1- - N, N -tetranmet oi
a1 PR B Drob BB 3 25 i ) 260130 %ﬁ%ﬁ’%ﬁ 38T adh 344
t,J=9.0 PlﬂzCh thengn (120 g4 pe. § 4L2404 1H
& 9 3 mhzgfygoﬁ%&%oog%ssggsg g‘c‘hr/ us%g%m 08741 adg(gem )
5.89 (énﬂ=7r63xftlurleH)r\%1§l st/id8r(ed 1dV)er. ol Gl J=a8.24.do%a He,nlpHD &tldn(é./=1.83

It d wth dichloronethane and

Hz, l%ﬁengﬁ\#{wmﬁﬁ(% ous sodi um hydroxi de sol uti on.

The organic |ayer was absorbed on silica gel and the

m xture was purified by colum chromat ography eluting

wWith a gradient of methanol and di chl or onet hane

(2-18% to afford the title 5 conmpound. 1H NWR (300

MHz, CDCl13) 6 ppm1.41 - 1.54 (m 2 H 1.59 - 1.70 (m

4 H 1.94-2.12 (m 1 H 2.24-2.38 (m 1 H 2.39-2.60

(m 4H 2.95- 3.11 (m 1I—q337

(m 1H) 3.49-3.61 (m 1H 3

(R) )(7 r‘@ %‘lﬂ)oisoe%ilv'l)'b ?§ Qﬁbéﬁﬁlﬁ Lﬁ%&'ﬁﬁr ?%1)%61&5[5[]@'&21201‘6 f)_Dcarngarmde
( ESIa-Is))hmbn 04()2!5 lfhg( M’H) mmolDofEhamplhporrBﬁ of Exarnple 54 ((R) 2 (3-

) t d [ i di
ivetdiiinn Boeebti PxPhtneatdli e bRuue Siom A o o
dimetiﬁfr‘]lforﬁﬁml& G3BLYRRY ddded 220 8brdd iRalablih ORy REHIBEY(1 1 2810E 0.113
mmol), hydroxybenzotriazole (12.71 mg, 0.083 mmol), triethylamine (0.032 ml, 0.226 mmol)

and 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (15.91 mg, 0.083

mmol). The reaction mixture was stirred at room temperature overnight, and then N,N-
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tetrahydrofuran (100 L, 0.200 nmol), and
O (7-azabenzotriazol -1-yl)-N, N, N, N -

wa zaopaseenyl ur oni um hexaf | uor ophosphat e (55 ngPCOUIANE8/087413
nmol ) were conbi ned |n 15 tetrahydrofuran (2 ni).

Tri.eth am ne 412 s added
dlmetmlﬁqrm%l%a@as & P’?%Hn‘iﬁéff‘?ﬂuﬁh %%rev%a%wta%rfﬁaé?@wbéaturated
aqueoﬂ‘ﬁlapf@@g Léh@ ev@sct With ﬁ@hmr@nlﬂet@hﬂé‘ 4Q5 ABL h@l@%r?d’r\t | phases were

washed with a 1 N aqueous sodi um hydr oxi de so on.
combiThé, dsiedanil comca},l@atedvasdfai bysarise dharpurgicdiveamgdiumeprdssuteeliquid

ed b I h .
chrorfqtid S SR BE! bt ol G HR IR SRR give
(R) N((Z =fkBBOctiiyd)-2H 3-Opideridin- 1L ylhdyerotiaiie LyNBenzb i ilZo(30Qal¥bitamide.

'H NMZB)(Ci@() B0l )10 3¢ hd. 2H) 175840 707 ((delAHy 1.998-521HB (7rh01(e T =

8.5, 1%@]625‘7 @?7 Z;% ﬁ?ﬁgs(gzl 476%1)351‘56”(5 64%%9% 33898, 151), 3.84

(dd, J&ﬁ@ 19. 394H)3 21719 @mp%cs U38. 291H; Ry quJL 8. 8569 1H), 3. 45 (t,J=9.3,
m 1H) 7. 58- m 1H) 8. 13 (d }—%
1H), %@sidk)hﬁ 3616 )(|%5§|)+2402@1 éﬂin%)ﬁ% @727(((15)1H3 12-1.95 (m,

. ERLRGUS o HLG PSR
of Exanple 54 (49 ng, 0.148 mmol) and

(S)-pyrrolidin-3-ol (14 ng, 0.163 mMmml) were treated
under t he condltlons of IxaEpied 55 to afford the title

-6-yDpicolinate

J=15. 26, 7. 12Hz 1H)1 91- 2. 12(m3H)2 23-2.38
(m1H)2 37-2.60(m 4H) 2. 91-
10(m1H)3 37- 49(m1ﬁ¥fi‘3‘l@§—éé94 (m 8 H 4.5 3 (d,

A5 ke téan@Bh(1S].3.2-didxabMBlan-2-
PCT/ U82008/ 087413 Exampﬁ' naofEhithiazole

2- | . . .

R BN o TR RS Pt B R ar - mrroligi dambgraalihisgps (he

produbt%fﬁ%xaﬁ@'[dom( ans eey, 0336memel Qﬁ&(@tna@cﬁlatﬁ)’cﬂl%ijoﬁ (5149 rh§50 D mmol),
36 mmol ) and 1-am no-2- neth (ﬁ 8an 2- ol

(L1 MS(ﬂmgewiﬁhqspm@p)fenf@@a@]e@cmmﬁ Sﬁhfphlpr@ﬁset@pe complex (27.4

me, 053 HRhE 334 b0 58 dclihe (KGRI R, o3 VB GO
tetrahidrﬁﬂlran . IYID) was heated to 70 °C over night in a vial. The mixture was cooled and

H) 1. 94-2 1H) 2. 24-2. 62 6H) 2. 93-3.10(m 1H) 3. 3
partltlgngi lgeﬂvg—fﬁtg]_ﬂ/l Na(()Ir{n (5 I_rl)lL) and CH2C12( (r5]5 rr'jl) The layers were slg%)arated and

the aqHZé;s H?%&%%M edﬂnﬁﬁ(ﬁ% @(3%7) Afgﬂe ctlm%ﬁ)%ﬁ CH2C12 lgyers were

10 7
dried (MgS@9, filtgred, depgeniBtodESH ehromatogt@thed oﬁll‘dlﬂldﬁgel elEb(mmrllth a

radicdof Rl (O methangl emosivym Isbipride Hin G oy iy fhs.ile
compotld) PENARI @bd MERZ S By § BHRABTEAR ) 1.42 - 1.52 (m, 2H) 1.57 - 1.68
(m, 4H) 1.96 - 2.08 (m, 1H) 2.23 - 2.34 (m, 1H) 2.39 - 2.57 (m, 4H) 2.93 - 3.07 (m, 1H) 3.43
(t, 1H) 3.55 (dt, J=10.3, 7.0 Hz, 1H) 3.76 (t, J=9.3 Hz, 1H) 3.82 - 3.91 (m, 1H) 7.55 (d, J=8.1
Hz, 1H) 7.73 (dd, J=8.0, 1.2 Hz, 1H) 8.06 (t, /=0.7 Hz, 1H); MS (DCI/NH;) m/z 414
(M+H)".
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The product of Exanple 54 (47 ngy, 0.142 mmol) and

N- et hyl et hanam ne (13 L, 15 0.156 nmol) were treated
wazensoe conditions of Exanple 55 to afford BE¢EUSIDS/@87413

compound. | HNVR( 300VHz,

CDC13) 6ppnil. 12-1. 34(m 5H) 1. 56- 1. 79(m 4H) 1. 94-2. 11 (m

1H) 2.29-2.42 (m1H)2.51-2.80 (m 4 H 2.95 - 3. 10 (m

4 H 3.26 (s, 2 H 3.43- 3.58 (m 2 H 3.60 - 3.71

(m 1 H 3.83 (t, J=8.82 Hz, 1 H 7.32 (dd, J=8. 14,

1.70 Hz, 1 H 7.55 (d, Egample$4By, 1 H) 7.68 (d,

gé_g- f‘is_g %%g'ﬂé%-g%@;ma%%ﬁ- -VJ)D)vrrnI-iéin- z%)lgen(zg/# d‘]_pnil-afzolgg-vl)picolinate

N, I\ O

(Amlwﬁddneulxﬁn% (N)- Q-Py(ﬁlpéﬂdihfl 1yllmylrr)oi;iaﬁzI:xyl) -6-(4 4 5 5 tetrarnethyl-

[dIthiazol e car boxani de roduct of |l e 54

1,3,2- éwsabﬁgolawﬂdﬁoeﬁm{d}th@mle @ﬁmm? 6%1 Hemgy4pdt mnml) decthyl 6-

bromde 2R gyl [TRE) L 7} B PRE0, KB Do momolbin.
bis(trijbhbﬂ}llkﬁhoé@ﬁﬁ)e)fyﬂrll’adlm Shlobidp pmng 2 4umol)lsuspen(dad in) Fs5pr’6§anol (1

Hz, 2 H) 1.68 (t, J=4 07
mL) v hapipd 0 X for Crionry 2 hremixturs i il wodiy-sandat rogm senpperature

83180 The Fhid@rd Whs partitioned bet 1 M NaOH (5 mL) and CH,Cl, (25 mL
over gl sl sy i QL g pd (GG G L

The |8 ctbOvdtiz Sdﬁd)feﬁeﬁﬁ(d the aducou8 Qryktzwadledtiacted 3Gth A, C1J €8 ﬁl) The

COl’Ilb]ﬁEg %Fglélzfax_%r_g WRKS c%gé%%g%ﬁ@ ]f“é‘@g)ed@ C(ztwﬁ%q{gecz rﬁ%r@@atographed on

/ x
e £ fg%‘*%f"ﬁfﬁ? e Do a1y Iy S et hydiide) i

2cint thaziotlsoatograpbrd o didics gatrdutmeowitice gudioBkaindd): &154 7:1:1

cthy! festJHpBriAR) TR fosPE W5 B AThAFUESERE RGO Bl
This GAATTP]ageDOad dricaf (MrSD b, Fltckdd Al coﬁ@éﬂ&@t@ﬂdo pidvid¥VRe (860

M—|ZCDC13)6ppm121-131§ 3 H 1.43 - 1.52 (m
compQuryd) 'H NMK (300 MHz, CDCl3) & ppm 1.42 - 1.52 (m, 2H), 1.44 (d, J=6.3 Hz, 6H),

1.59 ]1@8%1 4 m%ég%]ll((m %g%&é?%lg'g%( 1%&3%%}%&&,%2@% 3.08

(m, 11([} 3 415=(9 JED. 3Haz 11:12{9 58- 8%3 (m31913 78 - 3—811‘|Xm611@§3 3(85, 3 94 (m, 1H),
5.29 - 5néi9 (1n |—1|)H)87 ﬁé (¢ d’ 85=Iiz éél)r& 80 17&?}9 (mvéﬁ% @s‘f%d pﬁtk%ﬂszg 18); MS

(Dcméﬁgﬁ%ilsoﬂﬁop f 2-(3-(piperidin-1-yl)pyrrolidin-1-yl)b

enzo [dl thiazol e-6-carboxam de 15 The product of
Exanple 54 (48 ng, 0.145 mol) and isopropyl am ne (16
L, 0.188 nmol) were tre . r the conditions of

(Y vial dd)ltajmﬁg (lg)pZ. (BBplpemdln- -yl)pyrrohdln- -yl) 6-(4, 4 ,5,5 tetrarnethyl-
1,3,2-§1.j6%éb0_r01§1.1 s iﬂ%hlﬁtgplg (ﬁxagnplg' Eglg E? mg, 8 856 rnrnoéi) |1_“})1ethyl 6-
bromo-2-pyridinecarboxylate (12 mg, 0.056 mmol), bis(triphenylphosphine)palladium(II)
chloride (5 mg, 7 umol), and K,COs (23 mg, 0.17 mmol) in methanol (0.5 mL) was heated to
80 °C for 2 hours and cooled. The mixture was filtered and concentrated. The residue was
purified by preparative HPLC on a Phenomenex Luna C8(2) 5 um 100A AXIA column
(30mm x 75mm). A gradient of acetonitrile (A) and 0.1% trifluoroacetic acid in water (B)
was used, at a flow rate of 50 mL/minute (0-0.5 minutes 10% A, 0.5-7.0 minutes linear

gradient 10-95% A, 7.0-10.0 minutes 95% A, 10.0-12.0 minutes linear gradient 95-10% A).
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(t, J=9.15 Hz, 1 H 3.50 - 3.61 (m 1 H 3.68 - 3.94

(m J=49.43 Hz, 2 H 4.24 - 4.36 (m 1 H 20 5.89 (d,
WQ@2000889%, 1 H 7.51 - 7.58 (m 1 H) 7.62 (ddpCT/US2008/087413

J=8.24,1.83 Hz, 1 H 8.12 (d, J=1.83 Hz, 1 H; M

Sampfeg)\vgvle-k% W@qqdﬁéﬁ&e@m%let@y %u?fom er{geltﬁan(so? (1:1). A custom purification

systern (&ﬁb R§Yd dbistiny loF MErth @b B ndeu¥ds) %&@QLC%OO reparative pump;
dl t hi azol e- 6- ¢arboxani de~ To a sol ution of ‘? E

ny,
Water§ 99 Siadnoiipy dbtetios WelepoUdd avfosExalep] Wasns $ARINangdie, Alltech

Varog R SRPLTS iR N M PSPt E57 e RBlison

FC204ddetbnlcol lettofsO @H@@?ﬁeﬂnﬂﬁasmbﬂfr@l%&i' Leinil a{elsﬁ\ﬂl@eﬂﬁ%mﬁ software.
0.113 nmol) ydroxybenzotri azole (12.71 n%

Fractigpgpovyre cp}l@(‘é@d]lg,qsg@pp@ VY. ozl threshgldoang sgiesicy agimps subsequently

analy%ed(})ﬁr Cﬂ)i’ ﬁﬁ&%%h ?%9%{ R{agféﬂalcta%&&w&#?ﬁg% ' zgiégleltonlzatlon ona

Finnigdnt@Q @sing F 0 S0indtRehoktl 0 hod NH £h@adauk eatavirwn raghdf 0.&nd
then N, N -123 WO 2009/ 085945 PCT/ US2008/ 087413
mL/mifiyiet ia@ﬁpr@a%ﬁsl HRSHRPSCirR HStFRt Auierbys et hitigigan £ Q running LCQ
[ t m
NaVlgé%t% rlgésﬁgg@d\?ﬁ {1 di cﬁ?“?rléﬂé a%{e&lzé%qL r@%ﬁgﬁﬁe or gani ?RQ
compqsxhais&as obetiged &ah@bmeﬂﬂwioa&ehtamﬂt COINSBIR (Ba)t)edHu,rdegOD) 5 ppm
cuum_  then purified i um pressure

1.52 clrﬁ%%t%ar hity 108 @ BFal %%r 288|(@n%Hb|2L?t% @erhm) 2.64-2.75
(m, 1%%%@t *Baﬁ‘? th Hf B‘Bﬁoﬁﬁfét?{gi%m%% gk %6 (1'% ym 4.08 - 4.22 (m, 2H),

uor et hyl eridin pyrrolidin-
7.64 (H- J},EIS)SOHEZHE)JF@BI -&208) (@, @1 as.hox &rti7de, 2H)) .60, (300 Bt H); MS

ool s s G G

8.5 t, J =
H, 4.70 (t, J =4.7, | H, 4.54 (t, J =4.7, |
H),388(mIH),384 (dd, J =50, 10.3, 1H, 3.75
(dd, J =5.1, 10.2, 1H)ﬁmw_ﬁ.d J =6.8 9.9, 1H),
R 3, 01 1230 8y, 1H):
C C o'

(m a&ohhi)i 2-43- ér[ﬂ-ﬁl hﬁ&lll%l msab‘r}f thyl-
o sty
1,3,2- @p}(ab@@]'gn pbenzo[d]thiazole (Example 64A, 30 mg, 0.072 mmol), methyl 6-

o35 AR 4P &0k 30 K e s

b1s(trlf)ﬁényl?pl(ogpl(lm)pﬁtaddlﬂi(-lm <Yiloxidy (5 alg, d I;,Uihol) iyl t&r‘t-@)u(aﬁolﬁl(_,%ﬁ ol was
heateﬁoﬁﬁ@mpbﬁlgé I1 Gpur and coo(I:jl O)SF%E %lg{u?en wazls (yillute w1t éI%lctlzh(ISanZlﬂ, %ltered,

and C(fr(l:ﬁ\ntﬁataz o \%tm&ge cvgé l{}r ﬂr Ega{rﬁtp?/er IripLC q)'nré ﬁlle)ﬂ)ﬂlg@e&zﬁma

cg(z)rmmh)lpoz&msxm malumha@(hm mssmm) (aad@scn’gcd 0. Eqsmmpdnm ) The title

[1,1' -his(d nyl hos hi no) f er,r ocene
Comp%linéihwr%m tE%%S?{l)l mregﬂe&i%%?é& hMN%@Pé\QH% #7D4OD) & ppm

1.52 '1965 ngn Q%ﬁemn% 9%’(91 3y deQUs opehasHh Y ACLhaks (H A3 - 2.76
(m, lH) 3.04 - 3.20 (m, 2H), 352 3.77 (m, 3H), 3.81 - 3.95 (m, 2H), 4.01 (s, 3H), 4.08 -
421 (m, 2H), 7.64 (d, /=8.5 Hz, 1H), 7.98 - 8.07 (m, 2H), 8.08 - 8.15 (m, 2H), 8.57 (d, J=1.7
Hz, 1H); MS (DCI/NH;) m/z 423 (M+H)'".
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tetrahydrofuran (1 nL) was heated to 70 C over ni ght

inavial. The m xture was cooled and partitioned
Whe2ieg394l MNaOH (5 nlL) and CH2Cl2 (25 nli). TheCT/Hy®n&087413

were separated and the aqueous |ayer was extracted

with CH2C12 (25 nL). The conbi ned CH2Cl2 | ayers were

25 dried (MgSOM), filtered, concentrated and

chr omat ogr aphed on silica gel eluting with a gradient

of 2 to 10% (9:1 methanol : amoni um hydroxi de) in

CH2C12 to provide the tibBdample@hpound. 1H NVR (300

%Hémet g‘ -ﬁ.—( ? ( 1? Berl(il' - %-Vl‘ Vi‘ro%(?ilﬂl) l-VI)éenzo[d]]fhlazo gnvl)p@ohnate
( 'I'hér Hhid c&ﬁg@u&l&(z ngﬁa@e@@y ﬂle?tﬂf(tmcﬂ{gf)lgsxsaﬁ%é@%@ 7s(13§t1t1ﬁltﬁ‘)g methyl

2.93 - 3.43 1 3,
5- bromopyrqune-@-}q)arngyl@te( or mgthyl 6- ano-@myrgluggarbogylgtf ?H]NMH)(SOO

w00 o 20y, A0 LR 20 B 8 g B

2.45 (mlm) \MS?D,@% 0R5 91 R 3RGT/ LGP ANS1987 413 3 BX@pis, $48- 3.94 (m,
1 SO

2H), 404 6. 1906 %ﬁ%(m@iyﬁﬁéﬁn&l& WA H T8 ékb /8.5, 2.0 Hz, 1H),
.17 (f 2 BEEREAN G P DR A8 KBl PP T8 11897 .

J=2.0£0.7 &1 HY.IMS ID8/AH k) @Xﬁm(cMaH)? yl ) benzo[ d] t hi azol e
(Exanmpl e 64A, 31 ng, 0.074 mol), nmethyl 6-
br ono- 2- pyri di necar boxyl ate (16 ng, 0.074 mmol), K2C03
(31 my, 0.22 mml) and g |
bi s(tri phenyl phosphi ne) pﬁg%%l I) chloride (5 ng, 7
(Rydebymethepeyddarin3 -yl 524B-dpamodin{1tyl)psirolwas | fybbtew|[d|thiazole

80. C f 2 h Th t d. at
S A R TR g e S e
chlor@@-&ﬁétﬁd%?ﬁdﬁ%e%?ﬁleﬁl MO 6-2 - el iR g bEk G 4nll %@os@f’t—ﬁttng

he | ayérs were separat ed and t'He aqueous | ayer wa
1sopr0epyt alaattod dorvietr fou@HRIC1'M NRR A00.MHReCDe@bh b peoh ICHRCL. 57 (m, 1H),

173 -t lea BBy EaRed Wb G430 ghrb et ting G T/ 4y ki -3.20

(m, 21%25% 1974 Q%0 A9, 3.80rht ,2HBnapeL ufzufeﬁldaﬁylzﬁﬁ@ (sl BHD), 7.45 (d,
and then rechronatographed on silica ge
J=9.5 2t Hing/ .6 ¢dnJ/=a8.§ibedil Ent 7. Bf (dd0/=18.6, 1tDHZ; THN 823 (éiuﬁsﬂ 5 Hz, 1H),

w20 QR PG B o L v

(MS™), filtered and concentrated to provide the
title conmpound. 1H NWR (300 MHz, CDC13) 6 ppm 1.42 -
1.52 (m 2H), 1.44 (d, 1¢69 ' 6H),

(REN Sty OB A 0 21 R 2R 8 Ar AL gy imi

Hz, | H), 3.53 - 363(m | H), 3.75 - 384(m [ H)
3.85 - 3.94 (m | H, 20 5.29 - 5.39 (m 1H), 7.64 (d,
J=8.7 Hz, 1H), 780- 7Exnple94H) | 8.50 (d, J=1.2 Hz,
1H); M5 (DCl/ NH3) ¢ngmidBikok anpl e 65

(R) - 6- (2- (3 (pi permgrr-n-y O - 1- yl ) benzo[ ddI t
hiAamodturé -of bipomot2-pyralischadoxylic acid (l g, 5 mmol) in SOCI, (10 ml, 140

mmol) was heated to 70 °C for 6 hours and concentrated to dryness to provide the title

compound.
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25 A vial containing

(R -2-(3-(piperidin-1-yl)pyrrolidin-I-yl)-6-(4,4,5,5-t
we@roogngvy| - 1, 3, 2- di oxabor ol an- 2-yl ) benzo[ d] t PCEHES1088/087413

(Exampl e 64A, 23 ng, 0.056 mmol), nethyl 6-

br ono- 2- pyri di necar boxyl ate (12 ng, 0.056 nmol),

bi s(tri phenyl phosphi ne)pal |l adiun{Il) chloride (5 ng,

7 gnol), and K2C03 (23 ng, 0.17 mmol) in nmethanol (0.5

m.) was heated to 80 C for 2 hours and cool ed. The

m xture was filtered anBxample®ABrat ed. The resi due was

30 purified by prgparative HPPC N _a.pPhenonenex Luna
C8(2) 5 um 100t h @H&e@é@%@%ﬁ%@%‘i A% 75mm) . A
gmagdih@iti oTfo-Beflbopitblifdy @hlofte achnthld BOAT 350 mgrp@ﬁﬁﬁély in
acid in water (B) was used, at a flow rate of 50

tetrahydrofirpt4emLpwes sddednin pediongvias pipets-oxen2 minwee 4 joheion of

et RTINSO Aol A0 TN SRS G R A

was sficdd 1d52008AMEY élIiI(Bparﬁ‘ﬁﬁmld&&tW\&heVatm (6 @ﬁ]e)dmdrCH2C52 (#5 mL). The
di met hyl sul f oxi de: net hano

(1
layerspygre ﬁ?ﬂf"é@ct%ﬁl &g §wﬂuw§%\§%ﬁ%ﬁ§ |V§th ngz%lfz (35vel). The
combin@l g“rﬁé"c %?%@%&e}%{\/@ﬁ% gﬁ%?&l a\%\gifcg?é&%ﬁéﬂ t@ PR 1de the
desired lptr@lﬁmmH&bmommmtlsylﬁéd]hﬂ‘dmdﬂ ulFeNMR 3 (EX:MHzV@D@I;)ISI fpm 3.03
evaporative ht -scattering detector;

and 3.0 {rdte éHaow?awd BB Bin 28 Eeb iz { B Brimd 182 (1, /7.8
-l ect t
e, PR ey vl i, SoThIotetu o MKy
upon WV si gnal threshold and sel ected fractions

subsequently anal yzed Eg fHog injection anal ysi s nmass
spectronetry using posi ionization on a

(RENTHER06-KOR- Fb%é}mﬂ@ %v%tl&ambnﬂ&zaﬁmmwﬁwﬁeH@mlde

at a flTowrate of . I m nut e. LOOp-I nj ectr on mass
s {f betitlg cwepwmicquw me@hrutbm@le andthethé fgarampBO 6, snbstitefingGo
of t

bromg: YRR ARG hyick, BRAhYR8RT R o SRR rilibiupxytate and

t L fi
substlﬂ@ﬁéqﬁgdﬂw Qlc§1§0)1 f@ﬁtgg nt;imtlﬂo% kagmag@t() Bz, g)qb;on)m NVR1 .67

(m, 111) 9F 1(-nh. 9By, 310, 997~ 2211c1m(2hi) 2B ; 2273, 1H2. 24 (276 (m, 1H),

3.03 53, %9?%,%02@%517@@”5%-15%6 G 9%;1)3 7%, 2296 h, A1), 4(0%- A5 (m,

2H), 72@%1 ﬂgﬁﬂzﬁdH)JF%SS blzémlzﬂﬂ 8.08. 9{91}(& 1(}@ 8'18(&’(1")%—85 1.8

Hz, H(ID@,}GNH@] lnéizlzmé) W@@I/N%kbwﬁq %226644(@) rr;? hyl
6-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo
[dI thiazol -6-yl)picolinate A vial containing

(R -2-(3- (plperldln | - yukgngﬂ@7 0din-1-yl)-6-(4,4,5,5-t
h : L

30 ng, O 072 nnDI) nethyl 6

br ono- 2- pyri di necar boxyl ate (16 ng, 0.072 nmmol), K2C03
(30 ng, 0.22 mmol) and Example 70A
bis(trlphenylphozghine;gallaﬁiun{ll% cEIorlde (5 my, 7

gnol) in tert-bu ed to 80 C for
%TH@ Hile @6‘&1}3&%’1' oib prdfe by e tMRR oFiExHBR YA IhdGtire 69B,

substituting 2 bromo-4- pyndlnecarboxyhc acid for 6-bromo-2-pyridinecarboxylic acid. 'H

NMR (300 MHz, CDCls) 6 ppm 3.03 and 3.05 (d and d, /=1 Hz, 1H), 6.22 (bs, 1H), 7.52 and
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and concentrated. The residue was purified by

preparative HPLC on a Phenonenex Luna 25 C38(2) 5 um
waophss’dd A col umm (30mm x 75m) as descri bed PEI/US2008/087413

Exanple 65. The title conmpound was obtained as the

755 (ind 4d o1 REGEND o st 7 q0tment . G5 p 0 TS 03 s s

(DCI/?JPQ?m(/mw?(M+H)2 34 - 2.48 (m 1H), 2.63 - 2.76 (m
- 3.20 (m 2H), 3.52 - 3.77 (m 3H), 3.81 -
395(m 2H), 4.01 (s, 3H), 4.08 -
4. 21 2H), 7.64(d, J=8.5 98- 8. 07
2I—|),§3.m08-|_23.15 ($n 2H) E_Eg;ﬂég_ﬁj =1.7 3O(r:1|z 1H); M
(R)-Mth%@p-M-Zpiﬂ&ﬁiiﬁ-%\‘ﬂp‘brrohdﬁﬁl Vﬁ)&l@@@ﬂ@&@@ﬂévl)lsomcotlnarnide
PCT/ US2008/ 087413 Exanple 67 - met hy
5 Tho tiflg compeund; wasrprepaye bsyth@mlqtmdqoflEympé@ﬁfz,@ubstﬂunng 2-
| - 6o ' |
om0 958k SRR 303 Hub o L SOy

and subtBtituyihg isoptupghalpytial ﬁbmert%umbbdth Iﬁbéucft ®ras Iﬁiﬁtﬁw purified by
6- br ono- 2- pyri di necar boxyl at e.

chron‘@@g@mhy@npsbl}ﬁagegglutmaw@é a(gﬁldlg_q.tbof 240 -}Q&) 91 @g_thelpﬁl ag].q)lomum

hydro%rd%ﬁﬂ%ﬁ cg}o Oj{‘}\l@% 00(21}4n%1]z2%0’20§>_§ é%‘ﬂn %'5917 : 1(?5%%3;;&8 &1 -1.71

(m, 4183), 184-- B0Dén,(IM), 2 3H)-2.40. @d, 1(8, 2.361) 2.54.(B82H),L.23- 1.6 (m, 2H),
2H). 7.66 (d, J=8.5 Hz, 1H), 7.76385(dd J=8.5, 2.0 Hz
2.97 @ﬁ%ﬂ) 18283117 (py | H)=3%- p6 (. 1), 391003 p i, LR 371 6380 (m,

1H), ﬁfz §9)|'%m ﬁqi%@ﬁ(@ J*%‘@{H nﬁmeégdz(réi'ﬁz)l’ 131 87 1%_89'7.99 (dd,

J=8.5EXAi, eHBS.20 (dd, J=1.5, 0.8 Hz, 1H), 8.37 (d, J=1.7 Hz, lH) 8.70 (dd, J=5.1,0.7

R).- 6-(6- 0 ri itn-3-yl)-2-(3-(piperidin-1-yl)p
}h’léﬁb%gﬂégﬁgﬁLgﬁé%gﬁ%é?ﬁé)thiazole 15 The title
conpound was prepared by the nethod of Exanple 66,
substituting 3 chl oro-6-nethoxypyridazi ne for nethyl
6- br ono- 2- pyrldlnecarboﬂﬁiaméiﬁhd substituting

I-}a}]\{'l\{Razglﬁg-vl)mcotmamlde

= 1. 94
3H), 1.96 - 209(m 2H), 2.33 - 2.48 (m 1H, 2.63 -
2.75 (m 1H), 3.04 - 3.20 (m 2H), 3.51 - 3.76 (m
3H), 3.80 - 3.96 (m 2@5@&95—424(m 2H), 4.16
(s, 3H), 745(d6%911]% . /.67 (d, J=8.8
Hz, 1 H), 7.97 (d . 8.22 (d,
J i‘t‘ﬁe ﬁtlHZomﬂ\thd, Was§)r81£hr<édjby th%]:néthdrdls of Bxhimp MBHAADEG!d INH3)ple 69B,

sub stltlm)ng IQ_-q,péqrﬁwco‘@nl(b 201(13&0 oy ?j‘bf%l’rlq aTHXnﬂmﬁP‘)rB?/’i‘Xh@I AW n -HlNM% 00

gﬂ%&é%ﬁ@gﬁ?’zﬁd ?LSY L[)rﬂf §ngé 6}%% elH)é E{Wg 1584 Hz, 1H), 8.09

(dd, J&s. B[ZJHTHZZ-IH)’ re. 7:3 qmap.a#mm He, Hej; Mg (DQI/NEBL i )71i(M+H) .
SOCl 2 (10 ni,

Example 71B
(R)-N-methvyl-6-(2-(3-(piperidin-1-yl)pvyrrolidin-1-yl)benzo[ d]thiazol-6-y)nicotinamide

The title compound was prepared by the method of Example 66, substituting 6-
chloro-N-methylnicotinamide (Example 71A) for methyl 6-bromo-2-pyridinecarboxylate and
substituting isopropyl alcohol for fert-butanol. The product was further purified by
chromatography on silica gel eluting with a gradient of 2 to 10% (9:1 methanol:ammonium

hydroxide) in CH,Cl,. 'HNMR (300 MHz, CD;0D) & ppm 1.46 - 1.57 (m, 2H), 1.59 - 1.73
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mol ) was heated to 70 C for 6 hours and concentrated

to dryness to provide the title 30 conpound. -127 WO
WQ2PINEBED45 PCT/ US2008/ 087413 Exanple 69B  PCT/US2008/087413

6- brono- N-net hyl | pi colinanmide 5 A solution of

(. 4§ SRR 6 Bt Mg af oo S P S a5 B

3.16 (Mi ﬁlHé1 Pipes Wﬁ Vﬁtl) 3 ﬁ@éﬁéntﬁﬂasszgl l3t810(ﬁ24n afy), 3. 83 -3.92 (m,
am ne % in water, mol )
1H), 1.8t «éﬁy&ﬁdﬁmam 1% enope, IFhe7 A5 4, u’r:é 5 g Bt $.0F éctii Vob.6, 1.9 Hz,

1h), iy i 55 L1 Bk W B ar o TR R Tl D v

(DCIRGLEAUSIaNeFHAS extracted with CH2C12 (25 ml). The
10 conbi ned CH2C12 [ayers were dried (MySO4), filtered
and concentrated to provide the desired product,

6- br ono- N- net hyl pi colin NVR (300 MHz, CDC13)
6 ppm 3.03 and 3.04 (s%%%gﬁ%—i%Lb, 7.45 and 7.60 (dd

al(lRI) 61412 ( ﬂ-ﬁﬁpérldlﬂ.—lOvlth/rrohﬁl)n 1-?l)Bénzﬁhﬂth?azBB6(Vﬂ)Jpvﬂéa7z1183 ol

( @do}qq}qgl)of M?k62(§_-5ne(tlmzq;1p¥ndafgl @%(%—(mg@ldln-g -yl)pyrro'hdm- 1-
yl)berﬁzgtcgmliﬁ&g e@&arﬁp%ﬁé‘éﬁ 2% 8?18% ?3'2%1? }1 drobro ic acid 48 wt. % in

In-1-y I azo |co I nam
water T(héS talt, L& 16 ompolymas e e rosfiaiCeihr b}houh eom@tlh@ttdd &ﬁth a §trearn of

nitrosE R AU ET Ry IGY Ot G HGRD oS BRI PEb iy KR

methaﬁﬂﬂamﬁ'dﬁﬁ}ﬂ ﬁ}lﬁrbﬂge&m @@L@]@’tb p%\ﬁ@@@lle dEﬁfedHﬁB&ucb L{I’?}_;-@Qb (3-
(p1per]|_d117 ]1 yl)pynghd(mﬁ -ygbgnzo ﬂ_cl]‘gq?azol Q yj)pyl(lqthzng-Bi)ol BQ\/IR (304yIHz,

CDng?d)lp{(m 43 I—|)165473‘(H‘5§H36%8[;]6 (7%]%%3 135'57§3? 10 gm By gloﬁ 7243 (m,
1H), 22Jr@ 2662:9 4H)4 321% (mg gﬁH)H) 33@3 3(417 (n1]:1§1'2673 bz, 3%3*(% 1H), 3.72 -

3.81 (m;aHa 3.34 83 92|ﬁm lmip 7.8, (69J19;|8 HZ,-D_HB T (d;m;& 5 Hg, lH) 7.83 (dd,

s i TR s b e 1020 TR P P s Dy by 382

(M+H%b|l t hi azol - 6- yI ) | sonl coti nam de Exanple 70A

- brono- N- net hyl i soni coti nam de 30 The title conmpound
was prepared by the methods of Exanple 69A and Exanple
69B, substituting 2-br MI di necar boxylic acid
for 6-brono-2-pyridinec acid. 1H NWR (300
M&R)- 5-CDGL)ip&idip i 3)ph do Hdid - By Denizd[ daththzl-6-3Bbyiitnidid-Plgl

6.22 (bs, 7.52 and -128 WD 2009/ 085945
pécﬁo@gm Kg%@-ig_gnethoxypyrlmldln 5-y)-2-(3-(piperidin-1-yl)pyrrolidin-1-

yl)benzo[d]thiazole (Example 15, 20 mg, 0.051 mmol) in hydrobromic acid (48 wt. % in

water, 0.25 mL, 2.2 mmol) was heated to 80 °C for 1 hour, concentrated with a stream of
nitrogen and chromatographed on silica gel eluting with 2 to 20% (9:1 methanol:ammonium
hydroxide) in CH,Cl, to provide the desired product. 'H NMR (300 MHz, CD;0D) & ppm
1.48 - 1.57 (m, 2H), 1.62 - 1.72 (m, 4H), 1.98 - 2.10 (m, 1H), 2.32 - 2.43 (m, 1H), 2.47 - 2.67
(m, 4H), 3.05 - 3.19 (m, 1H), 3.39 - 3.46 (m, 1H), 3.52 - 3.62 (m, 1H), 3.71 - 3.80 (m, 1H),
3.84-3.92 (m, 1H), 7.49 (dd, J=8.5, 1.7 Hz, 1H), 7.55 (d, /=8.5 Hz, 1H), 7.90 (d, J=1.4 Hz,
1H), 8.59 (s, 2H); MS (DCI/NH;) m/z 382 (M+H)".

-130-



10

15

20

25

30

7.55 (dd and dd, J=5, 1 Hz, 1H)) 7.65 and 7.80(m and
m 1H), 8.50 (t, J=5.6 Hz, 1H); M5 (DCI/NH3) mz 215
w@ dwbipsso4Exanpl e 70B 5 PCT/US2008/087413
(R -N-neth(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[
dl t hi azol -6-yl )i soni coti nam de The title conpound was
prepared by the nethod of Exanple 66, substituting 2-
br ono- N- met hyl i soni coti nam de (Exanple 70A) for nmethyl
6- br ono- 2- pyri di necar boxyl ate and substituting
i sopropyl al cohol for téh@gmmiﬁhol The product was

1n-1-yl)pyrrolid C
aITRp AilY %rh@oﬁtlddﬁz%@(p S@)r B\y ﬁ@&%bﬁod dﬂiﬁh@lé ?omuwrﬁutmg (R)-6-(6-
m -
methoqumﬁn@gfyl? -2493 ((glp@mimiwl,)pﬂ‘rcgtﬁm-l zll)ApgnZ(qﬁql]tmwole éi_r;]@glple 19) in

plce 816 Pnthban-S00 L pibhany ARt gy

yl)bet%zﬂ[cl!lﬁ‘l}_ag%lggﬂ(ﬁ;@mﬁ@ Fll)(snn ;Hggdm é@@(ﬁ%ﬁlg %Iﬂ?ﬂ)@ppﬁl Hu7 -1.5% (&, 2H),
1.61 -7.65(ng.dfdl), 1.36€8 269 (m, dHpiz2. th? 42 gmp . @ett6 743 Qn 183.03-3.16

(m, “ﬁ%gﬁﬁw ‘ﬁfﬁf'%@)?%éﬁ/ ﬁi%l) 'L Z%%O(Rﬁgo(‘(“d?@c 23 9fah 1,

6.64 ((icﬂi)JcN-Sn”GWin 16})(245 Bdd, pEpsy 1.diHy; 1Hy|7)m/(rdr G dm 1Hy|7)@7 (d,
dIthla | -6-yl)nicotinamd
12088 RHor oLk b Timicderthe- T et BTk Bhs o iy 381
(N“{Qfepared by the nethods of Exanple 69A and Exanpl e
substituting 6-chloronicotinic acid for
6- br ono- 2- pyri di necarboxylic acid. 1H NVR (300 MHz,
CDC13) 6 ppm 3.04 (d, 6.25 (bs, 1H)

1 , ,

7.41 (dd, J=8.1, 07HzE5ﬁ*@llbI£'é5—0925(dd J=8.3, 2.5
(Rﬁzhméthl}ld BB fifdidin Tzvlﬂ)ivrrghamﬂzvl)ﬁéﬂ)zo[dﬁfﬁla(szvwbﬁl)hnamlde
(VFF )+ Exanpl € 71B (R) - N-nmet hyl - 6- (2-(

(plperldln -yl)pyrrolidin-1-yl)benzo

[dl thiazol -6-yl)nicotin qid he title conpound was
prepared by the nethod E?lﬁagggée 66, substituting 6
30 chl or o- N- et hyb.BiGad 'z\n@eiihdml&olﬁmmee 71A) for

net hyl 6- brono- 2- pyri di necar boxyl ate and substitutin

i SbpHEpygrmarwshves Freparedpy thsmaethesds of Framplediipeandfggample 69B,

substi 119 %%ﬁ%o%%?#ﬂziﬁ%%éc I1rbeo‘r>:]( fi@ E@g(ﬁ?f (9?%09 - ?ﬁhi&l%%g%og{ylic acid. 'H

NMR@mmNnHmcﬂmgrl ! éﬂg)oil(ﬂ ﬁ?mz 3}1)47?88/!@35( 3@1@ Mﬂ(dd J= 8 3,22
m -
Hz, Hib@eﬁ%@é PO 1@5216@873@91%3’ 2(4nP 7@9 1H; Mﬁ (DijPilés) m/z 215
M+E™ 1H), 2.32 - 2.43 (m 1H), 2.45 - 2.65 (m 4H),
95 (s, 3H), 3.03 - 3.16(m 1H), 3. 38-3. 47
(m1H),3.52-3.63 (m 1H),3.72-3.81 (m 1H), 3.83-3.92
(m

Example 75B
(R)-N-methvyl-5-(2-(3-(piperidin-1-yl)pvyrrolidin-1-yl)benzo[ dlthiazol-6-y])picolinamide

The title compound was prepared by the method of Example 66, substituting 5-
bromo-N-methylpicolinamide (Example 75A) for methyl 6-bromo-2-pyridinecarboxylate and
substituting isopropyl alcohol for fert-butanol. The product was further purified by
chromatography on silica gel eluting a gradient of 2 to 10% (9:1 methanol:ammonium
hydroxide) in CH,Cl,. 'H NMR (300 MHz, CDCls) 8 ppm 1.43 - 1.53 (m, 2H), 1.58 - 1.70
(m, 4H), 1.97 - 2.12 (m, 1H), 2.26 - 2.37 (m, 1H), 2.40 - 2.60 (m, 4H), 2.97 - 3.11 (m, 1H),
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| H, 7.57 (d, J=8.5 Hz, | H), 7.95 (none, | H, 7.95
(d, J=8.5 Hz, | H), 8.01 (dd, J=8.6,1.9 Hz, 1H), 8.22
W@ oo/ 0898 5, 2.4 Hz, 1H), 8.40 (d, J=1.7 Hz, 1r)T/U008087413

(d, J=1.7 Hz, 1H: MB 5 (DCI/NH3) mz 422 (MH) +.

g

3,06 (T 36l (1598 0 256 T IO e OFDel 33 13 el 374 -3.83

(m, Hﬁﬁht%'-ﬁgz@j - ) @$5'(8’@%}E8531@|Hz ﬂzo&m(@n gk Hz, 1H), 785
mat ‘hoxypyridazi n- [)-2 pi peri di yl)p

J=2. Oﬁzr, d)HDcﬁ 0L (o101 RYBetrid:of-8]% Aiocbiol 161 E2h b, -84, 0. i@izslH) 8.77

(aa. Jqpe s P ST RYNED P GuEikeat ed to 80 C for 1

hour, concentrated with a streamof nitrogen and

chr omat ogr aphed on silica gel eluting with a gradient
of 2 to 10% (9:1 nethanol: ammoni um hydroxide) in
CH2C12 to provide the d oduct, (R)-6-(2-(3-
(pi peridin-1-yl)pyrroli %Sgnhﬁj}—eyﬁbenzo[d]thi azol -6-yl)p
(R)eV-ghaezhyi-23€2043-(pipdriivRl -(VB)BQI‘rdﬂlrdhn-llﬁ)benzo[d]thlazol 6-yDthiazole-5-
CD30D) 6ppnil. 47-1. 57(m 2H) 61-1.72(m 4H), 1. 95-2. 10(m
1H),2.32-2.43(m | H), —@Qﬁ‘iﬂl—g%(m 4H), 3.05 -
3.18 (m I H, 3.38- 3.47 (m | H, 3.52 - 3.63 (m |
H, 3.72 - 3.81 (m | , 3.84 - 3.92 (m | H), 7.05
d, J=9.8 Hz, | H), 75 g@pleJ’é 5 Hz, I H, 7.83 (dd,

.5, 8.21 (d,
J=1.7 H, 1H):

Exapatie cgﬁp&ﬁ)d \)5as drépdrd by the rnethods of Exarnple 69A and Example 69B,
-(piperidin-1-yl) pyrrolloy benzo

substifuting A brewlo-Bihjdzpfrpnibek diqrekd fﬁr 6 lﬁom@%pmrhnmarboxyhc acid. 'H

NMR Vi RSB B P 2l 4T DN P43 1 s

(DCI/Q]]_gg,%/ZITpﬂl(M_L@)*hydr obromc acid (48 wt. %in 25 water,
0. m., 2.2 mmol) was heated to 80 C for 1 hour,

concentrated with a streamof nitrogen and

chr omat ogr aphed on siliga I uting wth 2 to 20%
(9:1 net hanol : ammmoni un@mm) in CH2C12 to
mtmmdﬂlevltzh@ @%ﬁﬂe@dlmI%bﬁﬁoll&hl1NNR>eh§&Q1tMazol CPHER)-0k-5-

ppm 1.48 - 1.57 (m 2H), - 1.72 (m 4H), 1.98
2.10 (m 1H), 232- .Qﬂg&a&ﬂeo,zm-ze?

Ty doont ity g h b ey SR

chlorolN&n&hy]lhﬂzdﬂz 5- cilfB)oxaﬁ1c&5(E(¢ﬂnplﬂ:ﬂ8A5 fdrﬂZrnetlht'l)6 b%nﬁﬁ2( d,
CJ=1.4 (s, 2H) bévz /NH3) il z
pyridipggaghox ylat@l@@i S\P@tﬁe@@ @815@%1 aieohoLisy b Pighaly énSt@@dﬁﬁpeLC

purlﬁ{ glloﬁﬁ%g geos d%e s(cﬁl)r/ i g{b%ﬁﬁz\neﬁ ot sh ;ge?%liuﬁ{éé‘git%g%gcg%%m 10%
(9:1 nptleypal: erdmb;uulnhbydremkio)dnﬁHzElﬁmoﬂ thetvBchoutagigraphed og silica gel
elutiné I\:\:/)it_hGa_ érgc_iient of 22:1:1 to 4:1:1 ethyl acetate:HCO,H:H,0. "H NMR (300 MHz,
CDCl3) & ppm 1.43 - 1.53 (m, 2H), 1.58 - 1.68 (m, 4H), 1.95 - 2.11 (m, 1H), 2.26 - 2.37 (m,
1H), 2.39 - 2.58 (m, 4H), 2.96 - 3.08 (m, 1H), 3.03 (d, J=5.1 Hz, 3H), 3.45 (t, /=9.3 Hz, 1H),
3.51-3.63 (m, 1H), 3.73 - 3.93 (m, 2H), 5.89 - 5.97 (m, 1H), 7.58 (d, J=8.5 Hz, 1H), 7.85
(dd, J=8.5, 1.7 Hz, 1H), 8.10 (s, 1H), 8.26 (d, /=1.7 Hz, 1H); MS (DCI/NH3) m/z 428

(M+H)".

..-oon* u l11~ lazole- 63
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met hoxypyri di n-3-yl)-2-(3-(piperidin-1-yl)pyrrolidin-|
-yl )benzo[d]thi azol e (Exanple 19) in place of

W@ R0 net hoxypyri m di n-5-yl)-2-(3-(pi peri dPCF/LS20DY/B7413
yrrolidin-1- yl)benzo[d]thiazole (Exanple 15). 1H NWR

(300 MHz, CD30D) 6 ppm1.47 - 1.56 (m 2H), 1.61 -
1.72 (m 4H), 1.96 - 2.09 (m | H, 2.31 - 2.42 (m |
H, 2.46 - 2.65 (m 4H), 3.03 - 3.16 10 (m 1H), 3.37
-73.45 (m 1H), 350-361Sm 1H), 3.70 - 3.79 (m
1H), 3.83 - 3.90
7. J

mlH)_.mﬂ(dd J=9. 5, 07Hz

(

8..

7.96 (dd, J=9.5, 2.7 Hz, 1H): I\/B(DCI/NHS)'MZ 381

(M+H) +. 15 Exa nple 75 (R -N-nethyl-5-(2-(3

- (pi peridin-1-yl ) pyrr ol Exgmple 7YA) benzo
)

[dl thi azol - 6-y1) pk gol | NAM A& | FX ARG/ SA

5- br ono- N- net hyl prcot T mantde- 20 fne title conpound
Wae pitle pampeuradywdshere et hivg the ohethuBrif IBxa bGP @mdaﬁda:rm;ﬂe 69B,
69B, _substjtuting 5-bronmopyridine-2-carboxyljc a

substifusing - P BRBLootipig raPléh faee: &F%B‘meéldg’@%fboﬁﬂc 4R ?%WR (300

iz, fafenEREpb fy @EZL0R, S8, g s g3 v dg 1 Lghis 1o @
J=2.4Mz{ 1H3,,8.93)d, /82.6 01 dH); MS2DE]/NH,T niAz2 1 SLN+HNS
(DCI/NH3) mz 215 (MrH)+. 25 Exanple 75B
(R -N-nethyl-5-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)b
enzo [dl thiazol -6-yl) pi %9%# ]%?ﬁz e The title conmpound

was prepared by the net anpl e 66, substituting
(RBNbmathpl- NevE3-tpib gridirp 1 Hﬂlh)l‘n‘rdﬁdihEbeﬂX@dneoI'ZBtAiazb]e@-VWBicbtihamide

ri di necarbo e d substjtuyti.ng
1Bh IR PRY ki Trorereby P rahes of Kratnis bt ilidee 5-bromo-
N—me{h?frﬁéb%'haﬁﬁfe' bt Seh Y6-b§$}ﬁ@-ﬂq5f9ﬂ1'i&@£l%09ﬁat%'ahﬂ §ﬁ7bsﬁﬁit1ng 1sopr0pyl
uting a gradient of 2 0% net hanol : anmoni u

alcohglyfdr igxtldnail. nIngiacep HPLA mmﬁce@@o thmzmd@msyhrempmraphed on

0. 1,43 - 1. 53 .2 84a71.1..70 4H)., 1.97-2, 12
sitea B bhyingg s bR 2307097 dpfpatigailsm i)t Ehicr
and thbhf}echroiddio MEH RLIQAH sﬁ’ﬁ&%@ Y %ﬁ%é@gﬂtdor 32:131 R64:(d, ethyl
J=5.1 Hz, 3H), 3.42 - 3.50 (m J=9. 2, He, 1H),
wcetGHED18:0a WNVRKGYO B CDG B3 A3H 33 Ghity | 3893 69

(m, 41&&”1 q%H)z 182 1{)39’26 ] 2%86%?1)'?% 15|)§9(5T %%1% pATH o %0 fm, 11),
3.07 (8 B3, Xpl_ll)Q,,%ﬂ)—@ 48.(t, ZzaQ 2|'ﬂ¥z 1H) @058 &1}35%10%& 198 1D& 074 - )3 94 (m,
2H), 6«3@ @g@(@mﬂggssgdd J= 85 20Hz 1H), 7.66 (d, J= 85Hz lH) 785(d J=2.0
Hz, 1H), 8.31 (t, J=2.2 Hz, 1H), 8.86 (d, J=2.0 Hz, 1H), 8.96 (d, /=2.4 Hz, 1H); MS

(DCI/NH;) m/z 422 (M+H)".

Example 78

Alternative Preparation of

(R)-N-methyl-6-(2-(3-(piperidin-1-yDpyrrolidin-1-y)benzo[d]thiazol-6-yloxy)nicotinamide

A mixture of (R)-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazol-6-0] (Example
47, 20 mg, 0.066 mmol), 6-chloro-N-methylnicotinamide (Example 71A, 11 mg, 0.066
mmol) and K,CO3 (27 mg, 0.20 mmol) in N, N-dimethylformamide (0.25 mL) was heated to
100 °C for 1 hour, cooled, diluted with CH,Cl,, filtered, and concentrated. The residue was
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Exanpl e 76

(R -Nnethyl-2-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)b
wW@2mwe/08584% hi azol - 6-yl )t hi azol e-5- car boxam de PQDUS2008/087413

Exanpl e 76A 2-chl oro- N—wethylthiazole 5- car boxam de

R LN T RN N e

chrom%tc%?eﬁi’ﬁ? o s‘ilmaegépélﬁﬁﬁ'é Wﬁmél glré:dlét’i:ﬂo@l 2ft@ n O% gg 1 nl\}eRth?%oc% ca)lrnrnomurn

br omd- 2- pyridi necar boxylic acid
hydronz) in@DA3) togprppide $heOitlo abmpbudd.7 I-EHNMR}(I)QO BIHX) COY;) S ppm

1.44 é;%%{ ezgﬁgsfg%? R;l%(%w?hgi 1D§A gﬁém@ﬁ)ﬁ s K 1,239 2,57

(m, 4H)§]9!93&r3.0’6 11H/)| 3Py, 0Jﬂ4d7' 1z Jﬂg 3 asne 9 9.3 Hz, 1H%J 3.48 - 3.60 (m,
[ddithiazol -6-yl)thiazol e- 0 car boxam dé
1H), 170 282 6mp2idhé. asd. b @paﬂé)dwg (Aot A1 EEAfpldd, /8.5,

6 S | tuti i i
2.4 T BRI PN P 400 85 60 2P S Bt | BT OAf 12 18D,
8.53 (H@r/=xet byl HS-1p1) 0N B CIRYHL)dhpaggoxy!. at e and
substltutlng i sopropyl al cohol for tert-butano
Instead of HPLC purification, the residue was
chr omat ogr aphed on sili uting with a gradient
of 2-10% 25 (9:1 nethangﬁgggﬁﬁgiiun1hydroxide) in

(R)- /T8 -ca¢Pd( 3t-(|bﬁferlﬁﬁﬁ Mﬂﬁaﬁr@lghﬂ-ﬂh‘ﬂ%eﬁm[a’]thllaw (geﬂoxv)mcohnamide
eIutlng with a gradient of 22:1:1

t t
ad B¢ Sile corpround sy pramredey thsoerthad: OfoE?@m?i%Y 86,@11 iytings
brorno-Nlmétﬁy%‘f@o_hﬁﬁ}ud_?](](&a’ampljc_ J69ﬁ§ 5&3‘@9&4&)—% Ig &%lmﬁésﬂa:lm(ig‘ H NMR
(300 HRSCODAL:) 5H).43 31 63 (Hh2H) 2591 H9 (BHH), 3.985 2( 11, (n 201)32.26 -

O NL e I E RE U
Hz, 11&&@1516‘:?)ﬁ§ -J%%O%b(é?%égi@%fg%%d 1?},%{@ 3._%%%%.4\}%m,31ﬁ]); 7.00 (d,

J=8.3 200 YH)S5EME dPETY. 2008/ 087 219 (dEkarbHe, 1F1), 7.44 - 7.53 (rn lH) 7.59

0. bR hfhior 61 1 WL TN 7 e B ATY LSGH)ndesss

(M+Hy* brono- N-net hvl ni coti nam de The title conpound was
prepared by the nethods of Exanple 69A and Exanpl e
69B, substituting 5-brononicotinic acid for
6-bronn-2-pyr|d|necarbo¥&£ﬁ%é§ad. 1H NWR (300

(R)-N-methyl-2-(2-(3-(piperidin-1-yDpyrrolidin-1-yDbenzo[d]thiazol-6-

vloxy)isonicotinamide

The title compound was prepared by the method of Example 78, substituting 2-
bromo-N-methylisonicotinamide (Example 70A) for 6-chloro-N-methylnicotinamide. 'H
NMR (300 MHz, CDCls) 6 1.42 - 1.52 (m, 2H), 1.56 - 1.67 (m, 4H), 1.93 - 2.10 (m, 1H),
2.23-2.36 (m, 1H), 2.38 - 2.59 (m, 4H), 2.94 - 3.07 (m, 1H), 3.01 (d, /=4.8 Hz, 3H), 3.42 (t,
J=9.1 Hz, 1H), 3.54 (dt, /=10.1, 7.1 Hz, 1H), 3.74 (t, J/=9.1 Hz, 1H), 3.81 - 3.89 (m, 1H),
6.24 - 6.32 (m, 1H), 7.06 (dd, /=8.7, 2.4 Hz, 1H), 7.16 (t, /=0.8 Hz, 1H), 7.25 - 7.28 (m, 1H),
7.39 (d, J/=2.4 Hz, 1H), 7.57 (d, /=8.7 Hz, 1H), 8.28 (d, J=5.2 Hz, 1H); MS (DCI/NH3) m/z
438 (M+H)".
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10 MHz, CDC13) 6 ppm 3.05 (d, J=5.1 Hz, 3H), 6.17 (s,
1H), 8.27 (t, J=2.2 Hz, 1H), 9 (d, J=2.4 Hz, 1H),

8.7

W@2®5/0§3945 J=2. 0 Hz, 1H); M5 (DCl/NH3) mz 215 ¥O#HB§2008/087413
Exanple 77B (R) - N-net hyl -5-(2-(3
-(pi peridin-1-yl)pyrrolidin-1-yl)benzo
[dI thiazol -6-yl)nicotinam de 15 The title conpound was
prepared by the nethod of Exanple 66 substituting
5- bronmo- N-net hyl ni coti nam de for nethyl
6- br omo- 2- pyri di necar bo@&_am&hd substituting

li'ccozhnarmde

S ll“'hb Gifle G@hp@lﬂ&Wﬁ%r%ér@d By ﬂl"e@ﬁ’étﬁdﬁ oﬂExa?—npl@?’S (s@bskituting 5-

met hanol : amoni um hydroxide) in CH2C12 and t hen

bromq-éfcrnet@m@gnarprd@d%@fnelp|7|56a fQyefi-clipigr Nrvaethy lntgorinamide. 'H NMR

00 G LB 0apl 1387 153 (hriifabe) M® Cert)] 9 M malfD. 226

-238(mll£ 2(39 belnlluﬁﬁiz%;- ggg rn318H) 3{)2 (d2.] 211 Hz, 3H) 3.43 (t,
J= 93%221 za,ssl@t@nlo E‘.yo B 1D, 136(@&%3(75?4@3@981 3355& FPH)

7.03 (égf,ﬁ%(grh'én %{EI’H)(J gg (d it +§§ % f?zl ;63) 17%%@ %Lg% gﬁ% 7.58 (d,

J=8. SHleH; 78.1H)7 8F (0611 8.12<8, =z Hz1H)), 82683d,(&2.1]6Z. @z, 1H); MS
Zgg 31+(t J=2.2 Hz, | H), 8.86 (d, J=2.0 Hz,
(DCW'Ll)m/ 3}% =2.4 Hz, | H: M5 25 (DO /NH3) m z 422
M+H) +. Exan'ple 78 Alternative Preparation of
(R -N-nmeth(2-(3-(piperidin-1- yI)pyrroI i din-1-yl)benzo
[ddlth| azoI - 6-yl oxy) ni cdixnam 30 A mixture of

gzeorll %OxngJ(wﬁnazole-S -

6 chI or o- N-met hyI ni cotl @mgﬁmggxarrpl e 71A 11 ny,
0.066 nmol) and K2C03 (27 ng, 0.20 nmol) in

N;The atlﬂeomptbli@rwmr@l@ﬂr@bﬂsw m&e)thwda@f reatnid 78, cubstoging 2-

Chlomﬁr%%‘ﬁ%’@ﬁ%oée' - OF‘%%} A&K Ak e%%@ﬂﬁ 'Ef B¢ ﬁghwo{}namlde
HNWéwm/c@fdlmpprﬁquJ Eesh % Bl €58s 1C%%S(% I4b1§d1 D5 -2.10 (m,

npl e 66. The product was further purified
1), 20t ORET Gur Hilg 46 358 (wadlger O8I Gt hrtg Haz,t3H)a2Q8 2 GiQSrfim, 1H)

343 (tta ¥ 8d o bl e The P 2 ot Ve MR Fabe iy, -39

(m, 11@)20@193) 55993@m1}1) 449(ddl Jo8. 8(m4}¥zL|)1H)17 5?(& Jilc;ibﬁi{z(,rm 7.57 d,
m .
J=8.131757Hs, 7($ﬂ(s4l4)1) 1\2 Q@Clﬂk\%ismw(‘w (quH) 3.01 (d, J=4.7
Hz, 3H), 3.43 (t, J=9.3 Hz, 1H), 3.48 - 3.60 (m 1H),
3.70 - 3.89 (m 2H), 6.09 - 6.18 (m 1H), 6.92 (dd,
J=8.5, 0.7 Hz, 1H) 7. 0Exatihle §38. 5, 2.4 Hz, 1 H),

7.5 8 (d, J=8.8 Hz, 1 H),
-3 piperidi ol -gHpymelidin-l sy [pengp[]thiazole

. rnilx"ﬂre OV@)(—P-% Mb@dlmlzyl%oh%i"@ §l)bé&o@ﬁﬂm%?6%? (Example

47, 40 mg, 0.132 mmol), 3-chloro-6-methoxypyridazine (28.6 mg, 0.198 mmol),

palladium(II) acetate (2.96 mg, 0.013 mmol), and potassium phosphate tribasic (84 mg, 0.40
mmol) in toluene (1 mL) was heated at 100 °C over night, cooled, diluted with 1 M NaOH (5
mL) and extracted with CH,Cl; (2x25 mL). The combined CH;Cl; layers were dried
(MgSO0.,), filtered, concentrated and chromatographed on silica gel eluting with a gradient of
2-10% (9:1 methanol:ammonium hydroxide) in CH,Cl, to provide the title compound. 'H
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(R -Nneth(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo

[ ddI t hi azol - 6-yl oxy) pi colinam de The title conpound
waeempsepar ed by the net hod of Exanple 78, subBET/US200$1Q87413

6 brono- N-net hyl pi col i nam de (Exanpl e 69B) for

NMR(%B_QCQT' orzgcp 5 Yo ad E'rhns 2}@1?§8N Mlqp9ggl%ﬁ$*ﬁ% 2.09 (m,

1H),21259-52.6 ) 01 9&n )@ 3 (MpHH 426 992 2, TH),
5ot 2y 5% 728 5% Dy &

3.54 (AtY=162.48 iz, lH):9 715 (t H=8.81 H)1H)33 86 - B0, (m] 2HO, 4204 6, 9H), 7.02

P AT SR N Y

1H), A48 ¢d ﬁ@@ﬁzleiﬂas‘&DUi/NHg?%/ 7 41 +HY* 53 (m 1H), 7.59
(d, J=8.7 Hz, 1IH), 7.81 (¢, 1H), 7.89 (d,
J=6.7 Hz, 1H); M5 (DCl/NH3) mz 438 "(MrH) +. 20

Exanmpl e 80 (R)-N-net hyl -2-(2-(
- (pi peridi n-1-yl ) pyrrol i%srﬁMa “$4)benzo [dlthiazol - 6-

(R)-6 Yds %ﬂ)dx$@ﬂhdiﬁlzl—ﬂ@m)d§(3-ZB"@erIdlﬁ h /1 9B RS -YESenRb RAT2 6l
&@t e method of Exanple 78, substituting 2 25
b

ﬁﬁﬂmcmpwm @%ﬁmr@mﬁr@d@yﬁh@énf(t@dw&ﬁ@ $3.fsgpstituting bromo-

| d
6-met f§§’1ﬁl‘ée¥6 Ir{% é eitl}ﬂnag]mc?azhpes(sHWResé(aﬁ Mﬁ%I%DCb) d ppm
1.43 -1, 923(m 22{)1059m1 71)Fd}n 4H3 B&4 = 220%& GH%i ple 226@& rH)225a@ 2.58

é 94 - 52 I%|)
(m, 413), 2294(13 06 (el H), %3 (11, 814»{%:10 2 3&11@12 ]lH)73 1l 13,701(m, 1H),

3.81 (g)sﬂ% - (33§9((1]n ?513;}3*55 9& d 5 &gz %%11,86 zf;z ?ag mﬁz @%7 10 (dd,

J=8.8,02. 4612( llH) J7'—41 @, 2.4 Hz2H) H), 7. 325t,-J=7.88z,(1H), 1.56(d, /38 .5/H3AH);
é %757d\]87|—|z,1l—|),8.28(d,
MS ( G%NEIs)A%/Z"Jhll)( (DCI/NH3) miz 438 (MtH)+. -134 WO
2009/ 085945 PCT/ US2008/ 087413 Exanple 81
(R) - N-met hyl -5-(2-(3-(pi peridin-1-yl)pyrrolidin-1-yl)b
enzo [dlthiazol -6-yl oxy)m g@ﬂ gam de 5 The t|tIe
.

75& t1f1@ Eoﬁy&tﬂdo&e% ﬂ}%ﬁ&hy} ﬂl'e(h%tlrlnm Ejﬁ?amlplé’h N\éaostftﬁg‘(% (R)-6-(6-
methoﬁb@yndgzwqylozyli (@f(plpm-tﬂm ]2y121@yrrohdm :BgllXonmzoicﬂ)hla@legQExample

83)1 1n3)'_ﬁce o% ?)ﬁ)gé-}g%-me Xé’p%l‘l ()%‘_% 2 ](gb(%lge?“gf 1( gl)_@rémgldn}?w

yl)beﬂgbé[d]ihldﬂbleogh(% r&dcht d/agﬂﬁthbl?plll_réﬁéd)by éilr&hato%ﬁ gpoﬁ Bllich éel

eluting vv_[tthgraqhe]pq)of 19: RBhtqHl:l ﬁt;lyl@cmte Hg?agH HzO5é WR @9@ MHz,
CDCQ)% p;gn 01d§3I1Gn 22?17)8?8§ ml’_(é (F'ﬁ 4F1§ 11%!5(9 1%11/ Kﬁ%%r% B35 m,
1H), A4&8- 2%(‘1}1+4H) 2.95-3.07 (m, 1H), 3.42 (t, 1H), 3.53 (dt, /~10.2, 7.1 Hz, 1H), 3.74
(t,/~8.8 Hz, 1H), 3.84 (dd, J=9.5, 7.5 Hz, 1H), 7.00 (d, J=9.8 Hz, 1H), 7.06 (dd, /=8.8, 2.4
Hz, 1H), 7.19 (d, /=9.8 Hz, 1H), 7.39 (d, J=2.4 Hz, 1H), 7.56 (d, /=8.8 Hz, 1H), 10.11 (bs,
1H); MS (DCI/NH3) m/z 398 (M+H)".

Example 86
3-[2-((R)-3-piperidin-1-yl-pyrrolidin-1-y1)-benzothiazol-6-y1]-3 H-pyrimidin-4-one

A solution of (R)-6-bromo-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazole
(Example 14, 80 mg, 0.218 mmol), pyrimidin-4(3H)-one (31.5 mg, 0.328 mmol), (1R,2R)-
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Exanpl e 82 15

(R -Nneth(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo
wa@lkaohossped - 6- yl oxy) t hi azol e-5- carboxam de TheCT/U$1088/087413

conpound was prepared by the nethod of Exanple 78,

N R Sirles o Bshene - i Rt ROy F it G ¥ iy 0437

mmol% é%g@r(wgdldmﬁﬂlggo gﬁhﬂ‘nﬁﬁm Opy%ldﬁ?e (Z'Hﬂ) &l heé'te(ﬁf(ﬁ a
rmcro_walye reactgoto. 208, °§8fo¢ af rmm)tes 2{"?95m(>durejmﬁ dilutgd w131—§ther129 &l)

and wésl%&%\gth( nlltil 2 ﬁ 43 u% g%aqelFous \}\I]g (gﬂ'glgd beEg Tge %rfatglctldyer was

separatedBhd drivd vihtﬁ'M_;S@ﬁ; aﬁd co&eﬁ@atédﬂhnder Hducdd ﬂr%ss(u@‘@ THBsi@ue
2.4 Hz 53 (d, J=2.4 Hz, H)757§],J—81

obtaingdl waseproraaseglied onigliceias) ¢y RAGTENit HALOU M)+ 25

methaﬁﬁgl l Tg%%edtlﬁlgf(og }nl dj gl%lloaorgetha[ne to ?roil(teé[he(‘ title corn%ound '"HNMR
(300 MHQ}/CDQM)@I@TIM B ) hennzen, Qem)thsazobe (mAd ><1t9mrez of (m, lH) 2.25
(R -2-(3-(pi peridin-| -9y|) rrolidin-I- y@benzo dlthl az
2374, 612 {anble. 4k 2960 18 (0, H823 o3 (m. 20, 3.72 - 392 (m.
r e 6 9
o, G SEEA PO 02800 (R0 0 ACR-TEL: 1 7
(d, J=p04B &Bs il Hin 709vogip red 24 Hiz) 1ids ISQO((BLHHDQMSD(D@I/NHQ) MABkY (MAH) .

toluene (1 nL) was heated at 100 C over night, cool ed,
diluted with 1 MNaOH (5 nl) and extracted with CH2C12

(2x25 nL). The combi ned Eg;ggg;gw ayers were dried

(MgSO4), filtered, conc and chr omat ogr aphed on
6-megivl B A-(GR-3-lnatiting] -yi- pyrralidym-ddil pbénzothiazpl-664-§9: lerlrmdln 4-one

¢ TP BUE GopBBUATE vavproberabioves Seogsussngercnvb B ahnldSs
subsi B USRORG ORFALE 4(MEOASRP pMd ETACHTo . DRS00 M
CDCI9H) ppr2 125 -1.52 @6 2y 1.581) |1 63 (@0 4H)21.9D- LA (dH) H), 2.5 2.33 (m,

1), 233 02,87\ Bhip oy 58 e Ty 8965 i ) Bts { Sl gm. 21, 371 -

3.92 (§1 §ﬁ) §6‘39 é'sH)H) 47 ﬂ“(dﬁSJ 83d) | 23077 192 mgoh 6@1&9J=22 b@ﬁzzl 11, 7.64 (d,

J= 881—|ﬁz 17H)4§ 1(30(§ lH:)QM?S HBCI/EHﬂm/zS%&M*(P@ J= 8 8 Hz, 1H);
M5 (DCI/NH3) mz 412 (MtH)+. Exanple 84
(R) - 6- (6- et hoxypyri di n-2-yl oxy) - 2- (3- (pi peridin-1-yl)
pyrrolidin-1 -yl)benzo [Ela @gg)l e The title conpound

was prepar: ed by the netho nRI e 83, substituting
b (rEaliglinyd- wl)nbenzo iazol-6-yl]-morpholin-3-one

3'1?1@ ltlﬁE goﬁpgﬁltdm%%yﬁgﬁa{rgcﬁ&élﬁlgethe Jp'f!)éélhﬁeg 30N in %;p:f’g 86

substlﬂutﬁhg'rﬂo Bc(lﬁ‘il—?-Uizle gogfpgrlgléc_ﬁﬁ(mﬂ):%né— IQFNMH- @10@1 MHY, CBC2§ 5 ppm

06
1.43 -4, i%(nq t2 );LHﬁ -3.685, ¢H), héqfﬂ 20(m, lHHz2 2311—% 36 95171]1{)3 5039 2.58

o PR R 142 B2 98- 28 BT A1) 4B
4.01 - 4.06 (m, 2H), 4.33 - 437 (m, 2H), 7.18 (dd, J=8.48, 2.03 Hz, 1H), 7.55 - 7.60 (m, 2H),
MS (DCI/NH3) m/z 387 (M+H)".
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J=8.8, 2.4 Hz, 1 H, 7.41 (d, J=2.4 Hz, 1 H), 7.51 (t,
J=7.8 Hz, 1 FD 7.5 6 (d, J=8.5 Hz, 1 H); 15 M5

W@ BBy mz 411 (M+H) +. Exanple 85 PCT/US2008/087413
(R -6-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo

[dl t hi azol - 6- onxy)pyridazin-S-oI The title conmpound

was prepared by the nethod of Exanple 73, substituting

(R -6-(6- 20

met hoxypyri dazi n- 3-yl oxy) - 2- (3- (pi peridin-1-yl)pyrroli

di n- 1 yI ) benzo[ d] t hi azolk (ﬁ@aﬁﬂ:
P - A- - 5_

Ie 83) in place of
312-Y(R citdin? ] -yl-pyirqlidin 1 3 Z0I6ry ] l1n¥zc)l1%4one
further purlfled by chronatography on silica ge
eluting with a gradient of 10:1:1 to 4:1:1 ethyl
acet at e: HCOZH H20. ' H NERmEedOMz, CDC13) 6 ppm 1.42

81%1201 (ga%ﬂle( m

2 0 57 (T 40, 2.95
ASSO(]Hho(nmf (R}=|)3 br@'imé-z (Gt-(plp]:H)il,n- Bybﬁyt(m‘lidlndﬂ&eﬁzo[ﬂ]tﬁlazole

(Exam;plg lﬁzl OO@gHS) 2737 ng@)la dI‘l tgti—@u‘gllgl&)splg}n%% 37m860 @%ﬁjmrnol)
wisaip By ghiint hun @y g 84 Pyl it 5
bis(trifrtoshylsilEpmidds 66 DEh, mz mi)aﬁ Bol (vl -1al) 8@s iiexaimbiw BBrowave

reactog fcéléo FIFpong 891? e I hﬁ Iﬁlxﬁﬂ‘% %r Erg%tkg tg#—l()él]f() T\l?enz andal sztirred

for 5 &B)ure@ i aDhén Bé’sﬂﬁ&! \pﬁlﬁ NAOIH ém%)) @M&é@bvitﬁ 'eﬂlelr and Mﬁn@&d
[d] thi azol e (Exanpl e

The org,amcnwm SApa(BH) drmdeWIQIBMg'San Oomstr@md)uylder(r@ce@pmssure The

09/ 945 . PCT/ US2008/ 087413
st s RO S ST SR R 30 Gy, o, 218
methafiBRdonceRRRENH(GH) & dighlotbrisifanci®Blovid e 609 B@’ﬁf)dl)nd 'H NMR
i odi de ﬁ8 Szng? 0.044 mmol) in pyridine (3 ni
(300 MEat eBCln Sapp 43 O\A/aS\ZdHh éHd,t b?8 t b.680®, €13.dr91302.07 (Uf1 1H), 2.20

<234 T g e P SE A L0t nband GrPEin ERouTiang 358

(m, 311G 4o N%s (rﬂ_ hie1)0B Sand e Jkamw YABIzD1 R pasvated-and, dget:, 1H),
and concentrated under reduced pressure.,

6.96 (¢hb1r9g31@ldél) BBY & el 3ddte. dH:OVR(BGL AT a0 SN -
gel colum eluting with 3% (9:1 nethanol: concentrated
NHACH) in dichloronethane to provide the title
conpound. 1H NVR (300 Nmpl 3) 6 ppm 1.43 - 1.52
(2m252H) 2 é7(5r8n img-etbvlﬁﬂafln]jeltzquﬂl 3]0xaz-1n 4- o]h]é (m 1H,

6 ; . -
(2 i 25 R et Qo imd gty
was h@at8B8toHA0 “CHjpr 14 hé@rs( dhe duuBBwiizgontéditrated Bhsler fedpced pressure.

The reﬁgﬁu(t E@IS% at r%p@fn(s%ﬁ_c'q)gp?elu@%w&pél_%/'vetgyl acet(atse n :H_?canes to
provid¥ tﬁ@hm! ko Fd;lald( (1B)N161Rp43@§ 'leik rcﬂctgj 3 Byf0Ad 9% B2 my4pry, b 44 -

enzot hi azo yri m d
7.60 (m, 2 H), 7.76 - 7.87 (m, lH) 820 (dd, y 797 153 Hz, 1H); MS (DCI/NH;) m/z 162

(M+H)".
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15 The title conmpound was prepared using the

procedures described in Exanple 86 substituting
W@200208804pyr i m di n-4(3H)-one for pyrim di n-4( 3M)FUW8/087413

1H NWR (300 MHz, CDC13) 6 ppm 1.45 - 1.52 (m 2H),

1.59 - 1.68 (m 4H), 1.97 - 2.12 (m 1H), 2.23 - 2.33

(m 1H),2.34-2.37(m 3H), 2.40-2.58(m 4H), 2. 96- 3. 09

(m1H), 3.38-3.62(m2H),3.71- 3.92 (m 2H), 6.39 (s, |

H, 7.21 (dd, J=8.48, 2.37 Hz, | H), 7.60 (d, J=2.03

Hz, | H), 764(d 20 J_&mnlilﬂi_ 1H), 8.13 (s, 1H); VB

( D / ‘

0|A ﬁ)‘lutidn‘deR}lDQBJ(ﬁlpgn&lﬁel -ylmerdudtﬂ e y‘D‘BWﬁnM6 -amine
prepared usi t he procedures described in Exanple 86
(Exariye Sorbed 1o 0, (Vg e Pleofl prmethiki pepzoldL 1,3 Joxazin-d-one (Fxample

o, B4R BRIt S o Pl o 16

°C for( 20 rniln‘d)es Z“hE 3mxtu2e 3as édﬁceﬂiHl)ted 12[1(&9 redu@ed@esstirg andH) |
(m 1 3.38 - ranH), 3.70 - 3.80
chrom(apﬁgrzgq]q)ed 013 sglfa gely}_o%lgm(i ﬁ%utlgg.ﬂ)‘llth 2o &% me&h@gl:%qﬂce@tp@@d NH4OH)

o alingand oMo il SR,y i by 15

1.53 (mlaFI)VlQé?.ODQ() @@5@14}5 I%TJWQQWIQ)SZQEB 2. E((lamgke 38%z, 3H), 2.29 -
pyrrolidin-1-y

237 B S SR R B P e v kX ol b il o
3.64 (erl)l{d% 3;?2‘010' ﬁghgﬁ{%@) 2"14' (a1 %)gvgfzo'ﬂ S 37,5yl 7 BENZO2 (m, 21,

7.74 (TR Ga,BFDN®22 - 831 ((pi, pED MISHDIGINB D yn/z 387 MnH) -yl ) benzo
[d]thiazole (Exanple 14, 100ny, 0.273 mol),
tri-tert-butyl phosphi ne (66.3 ng, 0.033 mmol), 10
tris(di benxyl i deneacet onghdipadg adi unm(0) (12.5 ny,
0.014 nmol ) andllthlum rimet hyl silyl)am de
2.8-difhgzhyd-3alg -((8)-3fPpama pvirolidiadeyl)-bemdothiogpd-6kd B Helquimpzolin-4-
a mcrowave reactor to 160 C for 30 m nutes. The
m xture was treated with H%T—%l N, 1 nL) and stirred
for 5 mnutes. It was then basified with NaOH (109,

diluted with ether and partitioned. The organi c was

separated, dried with !\gwp_l%&:oncentrat ed under

reduced pressyg mg—tﬂ 4P kS o fat ogr aphed

on silica ge I%ﬂﬁ#ﬁ%t hanol :

c frhe et mhp@hﬂtll-&dﬁ-ﬂ)repaﬁecdmﬁg e preiciamre désripeédin Banipke’IB

| e conpound NIVR VHz, CDC13) 6 ppm 1. 43 -

substl‘g_utlg;lg 2(-2}-ﬁ11n21_?|)-metj_1yg)gn201q_ a@g f?rrﬁ alm.rbobeq_zogzlam 2.07 (m

1H, 2.20 - 2.34 (m 1H), 2.39 - 2.56 (m 4H), 2.90 -

3.05 (m 1H), 3.39 (t, J=9.12 Hz, 1H), 3.46 - 3.58

Example 90B

2.8-Dimethyl-3-[2-((R)-3-piperidin-1-yl-pyrrolidin-1-y1)-benzothiazol-6-v1]-3 H-quinazolin-

4-one
The title compound was prepared using the procedures described in Example 89C
substituting 2,8-dimethyl-4H-benzo[d][1,3]oxazin-4-one for 2-methyl-4H-
benzo[d][1,3]oxazin-4-one. 'H NMR (300 MHz, CDCl:) & ppm 1.44 - 1.53 (m, 2H), 1.59 -
1.69 (m, 4H), 1.95 - 2.12 (m, 1H), 2.27 - 2.30 (m, 3H), 2.30 - 2.37 (m, 1H), 2.42 - 2.58 (m,
4H), 2.64 (s, 3H), 2.97 - 3.10 (m, 1H), 3.40 - 3.51 (m, 1H), 3.53 - 3.63 (m, 1H), 3.73 - 3.93
(m, 2H), 7.13 (dd, J=8.48, 2.03 Hz, 1H), 7.35 (d, J=7.80 Hz, 1H), 7.47 (d, J=2.37 Hz, 1H),
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(m 3H), 3.66 - 3.76 (m 1H), 3.82 (dd, J=9.52, 7.54

Hz, 1H), 6.69 (dd, J=8.33, 2.38 Hz, 1H), 20 6.96 (d,
w2908y, 1H), 7.39 (d, J=8.33 Hz, 1H); M5 (M/UNﬂﬁf)/osmm

mz 303 (M+H) +. Exanpl e 89B 2-net hyI 4H benzo [ dI

7.57 oty 1 b0 iy P AT €y AL STRERS f@éﬂﬂg@ s

460 (ephed to 130 C for 16 hours. The m xture was
concentrated under reduced pressure. The residue was
chromat ogr aphed on silica gel eluting with 20% et hyl

acetate in hexanes to %ow Tle 1the title conmpound. 1H

NVMR (300 MHz, CDCl13) 6 2.52 (m 3H), 7.44 -
2- M@th6p3([ P((AB-FDiperldif 8l -yl-prrrdlidld¥] -yhEDonz8th 280k 6161]-8-trifluoromethyl-

=7.97,1.53 Hz, 1H); M5 (DCI/NH3) mz 162 (MtH +. 30

- 138 V\D 2009/ 085945 PEFauSa® bare13 Exanpl e 89C

2-methyl -3-[2-((R)-3-piperidin-1-yl-pyrrolidin-1-yl)-b

enzot hi azol - 6-yl | - 3H dui nazolin-4-one 5 A solution of

(R)-2-(3-(piperidin-I-yExgpypsledlAdi n-1-yl)benzo[d]thiaz

ol - 6- am'zne (Exarrpl e 89A 27 0. 089 mmol) and

2- met hy =R epr s throromesingy-4 _41.‘_‘0 gid . Jlexazin-4-gne 89B,
1 |
28T R, R MER SRR T et

substimtxg Qr@ninass - @nﬂmmleﬂlyé)ﬁenmdeermd dau-edimbesur ecidind
chr omat ogr aphed on silica gel colum eluting with 2%
(9:1 nmethanol: concentrated NHAOH) 10 in
di chl or onet hane to pr ovEgﬁnﬁlgmBltl e conpound. 1H NMR
(300 MHz, CDC13) 6ppm 53 (m 2H), 1.58 -

2-mdthyB3-(2((FAHypipdridig-1-yl gpmlggm yl:]&begzmgfazol -6-yBeB-{riffuoromethyl-

J=1.36 Hz, 3H), 2293-237(1 , 2.42 - 2.58 (m
4H), 2.94 - 3.10 (m , 3.39 - 3.51 (m
1Hhe tifle 5&npo&1d6;4as(mpdred'ﬁsmg3th3 })roceaulgé désaribdHn, Exﬁnﬁ)‘le 89C
(ddIH)h743- 1 (m 2H), 66 - 7.72 (m

substitutpg 2-m 8118-(‘rmﬂuppq)metgrlyﬁH b@z@_ﬂ] [(1 ,ﬁ]o;gag)n—4-|qge (@@FIIH‘I\IF-%A) for

I
2-melU g Ry HRY g et ST BOSMIT o Mtz GRC L Papp. 45753 (n
2H), 1—@zenzqu iomam} 164, 133&hd1H)naaol |2n3'543'm gee 3630, EHMM48-238 (m,
8-di net hyl - 4H benzo oxazi n- 4-on

A 2,
1H), Hk’r%@@ﬁp@dh@ b?r@pa]rfé)d thﬂ)hé%réééc{m éH) 3 7 (d,

|
9.1 B E B9 Qe IR, 207 1P RUTPE (B g 110, 7,503.2:35 (m. 18D,
7.70 (d, 1=8.48 Hz, 1H), 8.07 (d, J=6.78 Hz, 1H), 8.47 (d, J=7.80 Hz, 1H); MS (DCI/NH3)

m/z 514 (M+H)".

Example 92
(R)-N,N-dimethvyl-2-(3-(piperidin-1-yDpyrrolidin-1-ybenzo[d]oxazole-6-carboxamide

Example 92A
methyl 2-thioxo-2.3-dihydrobenzo[d]oxazole-6-carboxylate

Methyl 4-amino-3-hydroxybenzoate (16.7 g, 100 mmol, Chemical Abstracts number
63435-16-5, available from Alfa Chemicals, 26 Parkridge Rd, Ward Hill, MA 01835-8099 )
and potassium O-ethyl carbonodithioate (20.8 g, 130 mmol) were combined in pyridine (100

mL) and refluxed for two hours. The reaction mixture was cooled to ambient temperature

~140-



10

15

20

25

30

25 Exanpl e 90B
2,8-Dinmethyl-3-[2-((R)-3-piperidin-1-yl-pyrrolidin-1-y
WO oobespet hi azol - 6-yl | - 3H dui nazol i n- 4-one ThRCT/U$1088/087413

conpound was prepared using t he procedures descri bed

and thﬁ pgoEcg.\ t}ﬁegrgﬁ_ S@ﬁﬁ% Ffvsliart] edricd in a yaguum pven overnight at 45
0 4 nzq| [ 0
C to %N@”attﬂdégét}% @%&u‘aﬁ] 11@‘11\%»14@13(%665 M?ZB UM§0 &%ﬁs é}ﬂ_j\%ﬂl_ %%%%7.34 («,
J=8.33Hy, 1 H)ID2-(d2/41259 Hz,lHH) 2.9774 2. mgmsﬂ)ssp PIz30HY; 818 (ESI-) m/z
o) 2 42-2.58(m 4H), 2.64 (s, 3H), 2.97 - 3.10
2079%@ 3.40 - 3.51 (m | H), 3.53 - 3.63 (m | H),
3.73 - 3 93 (m 2H), 7.13 (dd, J=8.48, 2.03 Hz, 1H),
7.35 (d, J=7.80 Hz, 1H), 7.47 (d, J=2.37 Hz, 1H),
-139 WD 2009/ 085945 PCTEXSROOOPBE7413 7.57 - 7. 64 (m
1H), 7.69,(d . ) . 8. 13 ..14.Hz, 1H) ;
MS (DCl / NFR o S
2\t [22th(0(xB)2 ﬁdmyraﬁmeﬂzdw}bxyioi@ﬁrcamolxsiuafe ExihprelIenz ato mg,

hi azol - 6- yII-8 trifluoroneth 3H duinazolin-4-one

2.25 mapghpghé pgt@swrghwénoﬁwe (82012 2P wrnebietcrsy fombipedbiariz bl ¢ gl
mlxtuhes(l}f r;['ég)’tr%}ﬁé%l n, gtﬂgnollo n-lc-irwat Ilgb% f:)%x%g{fﬂgd g@% ®' &P ﬁ{rgéjhours

rocedures descri
The reigbis mlixititengas2tmpadnoitiBethl r a’tc%iau:g mm&tdhyﬂtﬁ hemnajueoacioution of
r .2-am nobenzoi c_acid. Exanp

hydrogﬁﬁ%@ Aqid. qrrag)ovar sdiap iseifaie, PHQICQWPFré‘Iefi ynfierrediopd BEIRGE tO
afford'}hé‘ﬁﬂé @mféédndSMS gﬁéw&g@ﬁ% (M:31)3H dui nazol i n- 4- one

e conmpound was prepared using the procedures
descri bed in Exanple 89C substituting

2-methyl -8-(trifluoromeghyl)- benzo[ d] [ 1, 3] oxazi n- 4-

one (Exanple 91A) for Exampic $hc

2- mBUKI _dikERanZ (i oL A3 3 ?@deﬁz ﬁzolé-ksLdé!M%xél%%

( ﬁTTMM;o -2.3- (@lgy£o‘®n1@[daq1qaque|)6 cazb(g@'hc agldc{EXQmplej)%B 3%4 mg, 2.02

mmolzlzlqslmefglr@l}nnezéydf%&tl%lde 2 é% ’}%@oﬁ,l anéI)O—(’é-a%ai)el(lz I‘I%ZEI- 1-yl)-

N,N,N M- tdtraﬁ%thg&r@&uﬁﬂhexdE@or@;ﬁhd’%hat@ @44 g, 1324 ﬂl%ol)lw&e‘%%mbmed n
2.03 Hz i 7.50 -

tetrahxcﬁq))ﬁJraIV(Zﬁ)gn )jandjchglerglglfpﬁrnaqqq}: 2 gllo7 @oprgﬁgletklglapqzlne E ln.]i mL,
8.68 r#{_}lkl;_bv%s %ég&‘gnthH{ m%gﬂ%as]sﬁlred BB { (R ratd® Gveddibnt. The
mixtufdRyad\iNtetl wizh ki;dh}oi‘ematham peshadi wittl a Yy gytebod soditionlofy| )
hydro?hlgng ac[:lgl a%)éiaa%)golr%ec? org: ?1{1&? ZZg(ealmT ¢ crude mixture was purified with silica gel
chromatography cluting with a gradient of methanol in dichloromethane (2-20%) to afford

the title compound. MS (ESI+) m/z 222.9 (M+H)".

Example 92D
(R)-N,N-dimethyl-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]oxazole-6-carboxamide
N,N-Dimethyl-2-thioxo-2,3-dihydrobenzo[d]oxazole-6-carboxamide (Example 92C,

44 mg, 0.119 mmol) and (R)-1-(pyrrolidin-3-yl)piperidine dihydrochloride (Reference
Example 5¢, 54 mg, 0.238 mmol) were combined in xylene (1 mL) and heated to 150 °C for
30 minutes. The mixture was diluted with dichloromethane, washed with water, and the

organic layer was absorbed on silica gel. The crude mixture was purified by silica gel
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Exanpl e 92A net hyl

2-t hi oxo- 2, 3-di hydr obenzo[ dl oxazol e- 6- car boxyl ate 30
WORGWHYES945 am no- 3- hydr oxybenzoate (16.7 g, 100PCmU$2008/087413

Chem cal Abstracts nunmber 63435-16-5, available from

chron@i%%@%%%y%%'%32@5%@%3@@ iy A reoribing @195 o afford

- g1 3 yri (
the tlt(aeﬁ%n&gg ! nggNWOﬁliQ( our S. lR nlégé‘t@ i c}nﬁ xtzulitje)p\%%mmo (m,
4 H) c@b} 207 (10, AED)2Et- 2. ﬁ‘r(m,rhﬂmﬁéo ~ DA (WD 4200RHBEBAB5m, 7 H) 3.41 -

3.51 (A i0a 30 hoade 1AM i vl IS o rdsh BT 20 e, 1 19 7.22

] a f f
7.28&14'\/%"1 (ﬁ{g)gﬁaio MZ‘?%“NE%%Q 38/6 784%1% hﬁHs 'M’Sﬁgswgﬂs.?g’bim) .
J=8.33 Hz, 1 H) 7.92 (d, J159Hz 1 H 7.97 (dd,

J=12.69, 1.59 Hz, 1 H: B (ES|;) mz 207.9 (MH-. 5

Exanpl e 92B
ﬁ?w.i@th@l-zl(ﬁ(@bé}ydim bewgablipXRE0b&r-6fJetRer-tabaGintde
y

2-t hi oxo- 2, 3-di hydrobenzo[ d] oxazol e- 6- car boxyl ate
(Exanmpl e 92A, 470 ny, L) and potassium
hydr oxi de (1.26 g, 22. SEMW conbined in a 11.6

rrL 10 vt € -ibioxbel, 3aMfdﬁechﬁmoxaﬁimam@fhoxaﬂndievvat er
:1) and stirred at 45 C for three hours.

r éé@ww2 ridthxsirebapgal dmaa@lé@ GHRIRVEE ﬁ91|d (hzanple 8213 424 mg, 2.17
mmoly‘@ﬁgﬁgrgr | e@d?ocﬂlo'}id@gmg u? ?Js Hﬁﬁcﬁj‘ Qﬂé&’z’aﬁ&%&{ 261-1-y1)-

over sodium at e, entrate
NN, NJndetranethybednipnessafleorbphosahdto (99 ltrhg, Z 6t nenad pwprewoohbined in

totrah R U RU- BEC Ry BNt 14 p T B BRRL G s anbihe reuge was

stirred QQ&@{H“[% erature overnight. The reaction mixture was diluted with
- Thi oxo- di hydr obenzo[ d] oxazol e- 6- car boxylic acid

dlchlo(r@ngthpke vxgglgd Vglgna ﬂ@V acgleQQs smlmlo)l ofdmydmchkpha @prideand absorbed on

silica 8%{1 7’[9%;'&8 Iﬁgl%{ ¢ 3’2'18? ifi \j/l%h silica éél c%rornatography cluting with a

gradldﬂt BEMethbholhﬁHfoﬁ[ﬂ?&ﬂﬁyﬂhbJﬁ@@Llﬂ%ﬁ emfdhmm@g@ﬁmah@teﬁ&%s
22 ol ) were conbined in 20 tet rahgdr ofu

trlturaGeLdgNﬁluhch}epgorgq:th@tqqty|aff@rchﬁ1mt1@|l§ compaynd. MS (E I)m/z 220 9 (M-H).
Di i sopropyl ethylamne (1.5 nL, 8.68 nmol) was added
and the m xture was stirred at anbient tenperature
overni ght. The m xtur eExaspldiOBBt ed with
d| chI or orret hane,,vvashed with a 1 N aquous so6l ut j on og

Chu

I ¥ T
0.253 dirodill) end Rk hﬁnero(hﬁuﬁﬁ)%)ptp@rldﬁm(ﬂidfe%ct Esamplelse, 39 mg, 253
mmolgwré?e comdblned 1n(toE[uene) (1 rnf) anzdzheategi%i-'l_go °C fo%xo%rer?lloSr. 9lzhtg reaction

mixture was diluted with dichloromethane, washed with a 1 N aqueous solution of sodium

hydroxide, and the organic layer was absorbed on silica gel. The crude mixture was purified
using silica gel chromatography (12 g column) eluting with a gradient of
methanol/dichloromethane (1-18%) to afford the title compound. 'H NMR (300 MHz,
CDCl3) & ppm 1.26 (t, /=7.34 Hz, 3 H) 1.40 - 1.53 (m, 2 H) 1.59 - 1.69 (m, 4 H) 1.89 - 2.07
(m, 1 H)2.22-2.35(m, 1 H) 2.36 - 2.60 (m, 4 H) 2.89 - 3.03 (m, 1 H) 3.42 - 3.58 (m, 3 H)
3.59-3.68(m, 1 H)3.82-3.92(m, 1 H)3.97 (dd, /=10.11, 734 Hz, 1 H) 5.98 - 6.11 (m, 1
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(R -N, N-di met hyl -2-(3-(pi peridin-1-yl)pyrrolidin-1-yl)
benzo [ dd] oxazol e- 6- car boxam de

WORMI/DBINER hyl - 2-t hi ox0- 2, 3- di hydr obenzo[ d] oxazeXtBEUS2008087413
boxam de (Exanple 92C, 30 44 ng, 0.119 nmol ) and

B ARG L A LA s

(ESI+§ s ped syl ene (1 ml) and heated to 150 C for 30
m nutes. The m xture was diluted w th dichl oronet hane,

washed with water, and the organic |ayer was absorbed
on silica gel. The crude, m x uge was purified by
silica gel -141 WO 2009/ CT/ US2008/ 087413
chr omatRgh APy LLbilsi et L) Fendl6 [@Th@06 e Of cBdR@Ae! 1N
di chl oronet hane (2-20% to afford the title conmpound.
1H NVR (300 MHz, CDC13) 6 ppm1.43 - 1.53 (m 2 H)
1.59 - 1.70 (m le 9
AH) 1. 91-2. 07(m 1H) 2. 23- ZEBIEAI0 5 40-2. 62
( m 4H) 2.188h 3. ﬂﬂﬁmonﬂiﬂﬂﬂvli-rot&nﬂ éll'ﬁxikil)l@-j%f‘tihxﬁﬁlte
rl{)l 1H) 3. 80-3. 90( m 1H) 3. 96(dd, J=10. 00, 7.29

etlﬁyylégar{uﬁp ZI:th§|r.(61ro)nyybggzoateﬂS@ 8 I’%]O ZI:I_rnp:B)l)-,ang-lﬁ)otass,-lul;;p(p e}hyl

carboréo&%'gnoa 6(£ "\% g%lglrolﬁék’?eﬁg %&%g\’%c}; }nr %)Fﬁgﬁ Y éinhzegted to

reﬂux[fddﬂm)daﬂmdi eTI&‘— eactivoxaniwe whe céodadriyl ami9am ternperature The mixture

et.hyl - 2-t hj 3d|h robenzo oxazol e r boxam
was G0, SasHi Rl AR SR B AP e AP BT B ot
filter Mlghyd glgtﬁfﬁ %ﬁ@%jcgthg%ﬁe cé&ﬂoﬁfﬁt 1?—1 P#K/IR'I%b)MHQtIB@!S@'UQ% ppm 3.88 (s,
3H) ’/CH(ZL dz&abe hizot H)éz@l (-d;LJ=y]I 7()Hz 1H)789 (dd J=8.82, 1.70 Hz, 1 H); MS
N, r amet hyl ur oni um hexaf | uor ophosphat e (991
(ESI- )n‘ﬁ/ 257&[(%&5) were conbined in 15 tetrahydrofuran (5
Triethylamne (1.4 nL, 977 mol) was added and
the m xture was stirred at roomtenperature
overni ght. The reacti onEximpladéBwas diluted with
dlchloro ISR 2948 aton of
hydr oc e <=at Sipte 2 '
c Mbdl@ylfﬂ-thtd;tbez Mﬁlyawveﬁicqaﬁmidne-&damay]g@ (Exam Rle 94A, 300 mg,
chr omat ography el utlngam a gradient of nethanol in
g,

1.43 rgneh japd & fetohapsidine G THe rempbrivare gerapied invptlend @ mL).

o 2P A RS ) ) 5 BESDIANeA y Mre as
dilute® &Bth(cﬁi)hld)#oﬁteﬂ}ﬂhe,lw(sﬁed with water, and the organic layer was absorbed on

silica E%l aiggbsdlé;r}@l}cg%%; %/gg ra;ﬁ?flaeéidlllsqngls&/ca) g?e? glzlroomatography (40 g column)

elutm%"wgtthrb)%{a&ef“M&h&o@df&hw&ﬁ&ﬁﬁy@[ l@oré%t@ %@ﬂoﬁf fie Gk Qefﬁ@mmd

e 93A 25 0. 2
'H NMR)(3QO MHIZ (mclg) awplanm)gm 1pm (mn ;hH) qeef-arm@e SEXRIPS &, J=12.89

5c¢, rrg%l nbi ned in _toluene % Ff
Hz, 2 - %ea% (%6 @éé Oé f3o]r6 (éfhél Hhdp] (Srﬁé{)r‘le%\%tf‘éﬁ m, 1 H) 4.36 -
t | t
441 (H])f%raq oug{s?g @d\g{l% |18%nq @g?gi"l e, }Mh}yMS
(EST+ongadd4cs (MyHD .was absor bed on silica gel. The cr ude
m xture was purified
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using silica gel chromatography (12 g columm) eluting
with a gradient of 30 nethanol/dichl oronet hane (1-18%
W@ 20090859431 the title conpound. 'H NVR (300 MHzPCT/USX008087413
6 ppm1.26 (t, J=7.34 Hz, 3 H 1.40 - 1.53 (m 2 H)
1.59 - 1.69 (m 4 H 1.89 - 2.07 (m1H) 2.22-2.35
(m1H)2.36-2.60 (m 4 H 2.89 - 3.03 (m1H)3.42-3.58
(m 3 H 3.59-3.68
(n11F03 82-3.92(m 1H)3.97(dd, J=10. 11, 7.34
Hz, 1H) 5. 98-6.11(m 1 -1@4@%9/ 085945

VB  (ESI +) }ﬂz'343 1 (MrH) +. Exanple 94 5 methyl 2-(

1, 4" - bi pi peridin- -ylﬁbenzo ¥Iate Exanpl e 94A
met hyl Example 95A
2-t hi oxo

Met hyl
amebtmoa(ssci mmlp}rahmy l-yl)‘tileﬁiz@[a@dxamaﬁt-dmﬂﬁﬁty&te( caxaﬁlp@ 94, 220 mg,

39. were conbjned in p r|d|ne (50 nm) and
0.641 ﬁréa?lé ami Bota%fm hxdmogide wgse ppbiacd ripmpxdureraf Waﬁmomrén,

methaf@f’ aﬁ@@lg%g &\B‘P laﬁJPAL%ré dSEFPEARM Eove g%t?](mélfﬁ&turg\%s

tere shed wi'th a 1 N aqueous loric acid

neutraigtdivitb epn@nttatdd ihgdroohlosc waid ueemcerftiat¢deun dow sednegghyiredsore, and

tritur %1&{91%19 gl%lgieoégrlng g_&ornﬂg‘gtqgoco}lgmgn ﬂ/ﬁz(%s%/ %g (%QH)
.70 Hz, 1 7.89 (dd, J=8.82, 1.70 Hz,

15 (ESI-) n z 207 87 (M H)-. Exanple 94B methyl 1
, 4' blplperldln- '-yI)EEmzmgﬁdﬁoxazole-5-carbox.

( @(@WB@l@&ﬂlnﬁoﬁ)mzo[d?&aiolés é’ﬁ@&lx)yhaﬁéhd (Exarn le 95A, 40 mg,
4' - bi pi peridine (483 wer e combi ned in

0.121 klyn@lapeeﬂ@aml)e hyd 1Qﬁdx:?g§ éﬂg.fvﬁé S8R @ml%la.t ang Gr(Thragabenetieazol-1-

yD)-N, g@\l i],il\? q%tgrﬁé%ﬁylgggmng y%%e‘cf?ﬁ;@ﬁ& gﬁlvé‘rbxlhg nﬁﬁm%ere combined

in tetrhingirefugan3 Gnlﬁyhiethgﬁl&nﬂlbiﬁ)r bedo. 6614 nsidl) was @tded aith€he mixture
crude mxture urified using si

|
was SRR0 by EiAd Dy reSH R IUET WES %Bﬂ% i dicglosemethgne,
Washe‘afvvl@f?ﬁ I?W&Ldegud@wlﬁfoﬂr@tsg?ﬂﬁl Hy2r 8488, ah® aBot¥dbnl dMfa gel. The

title co
crude @mse) SppprifRE- w5 G{ing CeHchroBadg syl BiHlwil o draltich? 089

methagStjy didorgimighane S 5K sforie i computit T ANR Gooyz,
CDCIS)CB pp"m 'I')257(t 7JQ7 0941, éf& 14§9 ils?@m H)%d(:i)mlggen,%%l.% (,
J=12.89 Hz, 2H)244 261 (rn J= 475 Hz 4H)301 3.15 (m, 2 H) 3.43 - 3.58 (m, 2 H)
429 -4.41 (m,2H) 6.01 (s, 1 H) 7.21 - 7.28 (m, 1 H) 7.50 (dd, J=8.31, 1.86 Hz, 1 H) 7.66
(d, /=1.36 Hz, 1 H); MS (ESI+) m/z 357.0 (M+H) .

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 Pharmacology, 188:219-

227 (1990); Journal of Pharmacology and Experimental Therapeutics, 275:598-604 (1995);
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WD 2009/ 085945 PCT/ US2008/ 087413 Exanple 95
2-(1,4" -bipiperidin-1"-yl)-N-ethyl benzo

W@ elodnsped e- 5- car boxam de 5 Exanpl e 95A PCT/US2008/087413
2-(1,4' -bipiperidin-1"-yl)benzo[dl oxazol e-5-carboxylic

i Met h . .
sourng Gf Phijimiag s and Frperimenyily PSR soXHs SO0 KIS LR g
Bloch@m(c%l(ﬁﬂﬁhﬁc&égy,&%%mé10@(@47:!5 ymol ) and potassi um

hydr oxi de were conbined in a n1xture of S
t dhe attytirodaptaanyas z@man@nzmressaahm wdls gmd(c@mpetitiorbinting assays

. and, stirr.ed, at C over
carrief By Pdor 8 e tiog RNy At g ins b fadiER . Journal of
Pharn@8I6e 1 bh @ ERferiticheil mﬁﬁup@ﬁ%swcﬂS§w By5-ansl 2005 Edbeadhade ct al.,
with chloroformto afford the title compound.

Biochemgjal Phaymacgggy 08 (I0d) 933-Edaniprusggse al slournal of 1'3\{1sarmacology and
Expeﬁ%%t%ilih&?dﬁk@c%g&@g2%1 n127dlye_|2% 1 ,%O%gﬁyl{/llgﬁlgtza%es were prepared from C6 or

HEK@S (c]:llé& exﬁiepﬂuﬁ@thie dﬁﬂhlitamyie)l-bﬁﬁé@&(d] bxharabgenbzadian boxyd in TE
ethanan1ne

buffelh(ég p&\_{lﬁl{ r&rﬁgébl(fieg, I?% 7 4@ cq_tggmmﬁ)ﬁ 1)nM gﬁ){f 1 mM benzamidine,

2neOOFREEN SRR i1 U s et epRt oo ifuesd
at 40 (0(1'@ fagzo Phid6s aracO). Mﬁeﬁ@ﬁﬁhep@ed afd tmtrealﬂty@rpﬁiluf ans
Tri et hyl.am ne 0.364 mmpl ) was_ added and

resusneﬁée%mx%b%ffez mgotgwerqfé%eatat )" @uavbmd@%@nfhﬁéiay of assay,
memtﬁ&?egwc?%thmgé& Hﬁ@ﬁﬁ@céd diithutregl, it h di chl or omet hane,

aqueous sol ution of sodi um
hybmabchstepre parati@b sairb agtubate  iviith ¢ 3 jg¥lo-mEHs | histaméte (0.5-1.0 nM)
m xture was purified with silica gel chraomatography
in the @F@quﬁ:g)rﬁaqucgoﬁmama@ﬁg coprcentrgdiong Ab liggrkls for Hi receptor’ competition

blndlr%q?ﬁl%/g{n?g% dﬁ%ﬁ?:ﬂ&l’% Cv%%f%)oﬁ%cg%%ﬁ q‘a{gh??ﬁﬂn%l OWE IfI.1>gffelr at 25

°C an&H)Neile t3mmatkd aftef 30 maznuths. Ihﬁ@eranﬁd&@O(;ﬂM) \YlasH)seﬂl 1®0Beflrtt, non-
5J=12.89 Hz, 2 H) 2.44 - J=4, Hz, 4 H)
spec1fg: ynding3AH Qm(dmg rgagtjons were Lerrglng‘@d (og,hﬁl‘gatr,q)n unqjeggac_uum apfo

polyetglgge §'Iil'l_l% i@ %Q% pée%o%ge 'T%}ﬁlé%g' (PeéIZrn ?%g%lfézst%ﬁ}(?ﬁ O %than
GEF/B (iStspllowad Bpihre: lﬁerl’vDashesDeﬂﬂei mil péidearnl dTE Buffeo dlonad radiolabel
Acti vi

0 To erm ne the effectiven
was d?tsﬁ?@giﬁ}z ﬁﬂ}l@é%ﬁﬁ%@nﬁg oy afT ﬁ%ﬁ@ﬁ? laﬁg%@ competition
blndlﬁ%&%@] 10€; Pall&GRRUAT sldpeands (dlBnfiRGaRtafi tlrdngﬁfﬂﬁiﬁﬂon of the

| ow ng tests were conducted according t
data apd pii wlst¢sywete deteithimdd b theddisengsBris @i copian. lilmjgamatal ofethod for

dete Pha rra ol OS%CQC{HPP% z)ﬁqcﬁ%gz?sg%ys%gél'sg J’tb[rl] é 8eterrmn1ng the

poten éf @Q&s z(tl19€9153man' Hétechfor Qﬂ%e@ﬁf&l‘} descrlbed in Esbenshade, et
CT/ US2008/ 087413 Journal of Pharnaco

ol o ey Fhemtisp IO R FaDe Bt ST a000es1 oals) (306575 5.
Generally, representative compounds of the invention demonstrated binding affinities
at the histamine Hj receptor range from about 0.1 nM to about 3,100 nM. Preferred
compounds of the invention bound to histamine-3 receptors with binding affinities from
about 0.1 nM to about 500 nM. More preferred compounds of the invention bound to
histamine-3 receptors with binding affinities from about 0.1 nM to about 100 nM.
Compounds of the invention are histamine-3 receptor ligands that modulate function

of the histamine-3 receptor by altering the activity of the receptor. These compounds may be
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Bi ochem cal Pharmacol ogy, 22:3099-3108 (1973)). The

rat H3 receptor was cloned and expressed in cells, and
W@ 09pesios3 on bi ndi ng assays carried out, accoPCi/HgRopsi087413

nmet hods previ ously descri bed (see Esbenshade, et al.

Jour nal ) l o a eri men
inverspRgpypis rm lblr,@r basp] sctiy” 0?7 regeagr Orééryewgrﬁ hgantagonists that
cornpf%{ely bloBk ﬁférh%fﬂ)ﬁ: 8t re@%m&h ag@ﬁlsﬁg Ofiftke gﬁﬁp&ﬂlﬁs may also be

Krueger, et al. Journal of Phar macol ogy and
partlaBg@ersrsntémttrailrtlafﬂyéqleqkecmpadsally\ﬂcnvat@11111: Rgammg3 repod)or they may

ared fromC6 or HEK293 cells,
be ae QT BRDRT ARl Ee RAERRT of ami o' 18 Lecent o by
hBRERNGZ@thOBIRR of Eeviktrd nidthodyUbf ﬁfara(o'ﬁé}lz‘iﬁé the ipstehi&lof

buffer, pH 7.4, containing 5 nmM EDTA),
compoyens ahibgithe GCGPEPTZ'@PWI arg B disepse quelg/aﬁrﬂqb&whrﬁh idgmonstrate

t
the utg]?)(;l 9,%?08168!9 %O?ﬁg%é Qlte & uénsmg {Jpﬁr%%gﬁg_ﬂol tgst\gﬁi %&1&3& o'f (li'rgﬁgunds n
differ¢re pemtracdelathdt drb @JGHQ&U{NhIt@ chopekltied inathe an e Puinpendee exhibited

TE buffer. Aliquots were frozen at -70C until needed,
by huepang gad gikgr %rpma@s%&ﬂt cieslh R UMt madely obprin; a review of

iSSP D e

(200415, pm 32834 Askesoeton od hisieﬁouaaluf testnn lraatasneng)pathlc pain models in

TR T T
the bJoknBrug\’lglsmrﬁﬁn(pEéalﬁgtloﬁﬁlb whfieh’ @i. (?e";‘har@\fﬁ%gl, \re/?ﬁ(\%é gprlnger-

termnated after m nut es. Thi oper am de
Veﬂag&éﬁ@i"fff@ﬂdéﬂﬂh@pnaw -78feci fi c binding. Al bi ndi ng

reactions were termnated by filtrati on under vacuum

onto polyethylenimne (0.3% presoaked Unifilters

( Per ki n Ditdi®iinakibh ©f BahipBsie Eiffcor A Wl Kedroplthd P Hn

filters followed by three brief washes with 2 ml of

i d@imyls oveTEpIsnIE for tesinadbY wgicdlkapkgical pepscdiue dratinsuges

I =
neue Ay 5B M SERESOIL SR By Ry e e
(Portagn,0MH. |Brios kopegeryweargmdBtvesrerhowedd iy gidupd artdr ramiafadicdidh iaon

of the and pK; val &res wer e Seterm ned by . the
tempe@{‘éﬁ?greg# a@@ppv%qt oRollepyag Gens LEALIQRSURY £ 48mals were housed

in grogﬁsts Shdhi é&e&% Ed arld v HORETYifpN DI ndi ng assays i's

o suitable for determning the 25 potency of
cdhpdindd I@tsptdabnmmirf ald@stheﬂlzeqb ras weadighfledighiedah h ynanner

desc“%ﬁ‘i?‘{?ﬁ’té)’gﬁ éfgﬁﬁe ?:*59]; ﬁi‘lﬁl(%ﬂ%r’ 8’;3@&’ch5 ~Yob)., An incision

was mads o @R doful peffa-of tlﬁeﬁlﬁ A the miRRI WSt di¥Rcted to reveal the
compounds of the invention denonstrated bindin

Splnalafrecremqsl dbe &0 trapsvaiiogiragass @a&@m@@émtﬂrthqv @rﬁtgsedef kand L6 spinal

bout .ab 3 10 Pr erred oun
nervef RO b B e b S IS DB TRR e
memPadtde®g vat 4.0idids6isable OfitryBSitadeoul tHe skimdlbied @ﬂowbu&o&lps

nM Mre preferred conpounds of the invention bound to

The phW@ffﬁ?FPﬁir By theswegipnl precedpnenthsilaéipay) davelons en adodymgmgesponse, a
hyper?e%glwvn tormddh a??r%thglosgnﬂﬁ’{l ner?gﬁrﬁﬁllé;bQEl faﬁ%g&%d as an increased

nvention are St am ne- rece an
sensﬂﬁ‘iﬁlgfuh dicssutgicedlyl abfectedf(lettin elldidy?ﬁi(ﬁpﬁvﬂémﬁpafrat'@ﬁhe torlyol paw on the

ltering the activity t he rec S o ounds
right sﬁ% a %mgea%gi by cornparlng tﬁe response 0 e ( eft mde% aﬁo ynrlrchaw to the

response of the unaffected right side control paw.

For the assessment of neuropathic pain, mechanical allodynia in the affected paw of

animals that had undergone spinal nerve ligation was evaluated using testing with von Frey
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WO 2009/ 085945 PCT/ US2008/ 087413 inverse agonists
that inhibit the basal activity of the receptor or

W@ b@y/ossys be ant agoni sts that conpl etely bl ockCT/H§2008/087413
action of recept or - activating agoni sts. These

al so rtial ago t.hat rt|a
filamgif ook 98%‘& Rrswpwlsagy SPEeopha” fhedt Thinbeg s sw&iﬂt 3 tacile
auodﬁﬁa ﬁlhﬁé’ra@'ﬁyw" PaNRSARI. Mi&ht (1994)361. 15883 55%@;1 186 SRERY follBwing
dition to the utility of in vitro nethods for
Surgeltviraﬁs amr@ p¢ctinragedt the tpmngrb@y cofistrugtedyed precteglass withea we mesh floor

whier{ SR Fesesh 058 p By AR o PGP A CRaghted P Bpmov

method (it Anafial RRSVNPRESNabolt BSticslNE 986) W 20/ Epf 44310991, Lmﬁ@lan et al.
in different pain nodels that are wel nown to

“Quangigativeagsaspmerr of gactile qﬂ@dﬁm@,ﬂlatl@gata}a@v"eJxNuebw@@lnceB\glethods (1994)

vol. 5 g ﬁ%S%%g geﬁq gpegrrﬁl%eﬁ@ lo? 1nc?e@1g1 gllgﬁ}fcfﬁisg r\xﬁeré‘ 168 Y5 thle é)lanftar

aln arevie
surfaop@if thel lindpawsdind IﬁleJ\OBﬂiﬂraﬁﬁlldem@er &f thExmﬁtalls \Qi)sl csbsen%d nfor the

Drug Di scovery 1 b 323-334. A descrlptlon
surgicgHy @ﬁ%ct%la%wmh qeégoﬁaa he Jefiusidopitnithe basehingisye of
t t
o 8 TR0 8 S0 o g

paw Wlfllougal[al@ﬁﬁ\(ﬁf thisavasck 1ﬂi\¢ aighﬁild@paw)Z th teplicdli voithdrgwhl pressure is
Gerhard Vogel , editor; Springer- Verlag, New. Yor
aroung dp 2; Pﬁaresvmﬂmnpoa}s SDéfttE? H%Vﬁ%ﬁ!qn@ ﬁd@ml%ﬁﬁd g&aﬂoeﬂwneaﬂy 30
minutEs b6k tés%g Ngt am%% Egjth% syﬁl:p Boms 8 B oD a iRy }?ahlp LEPRUES: a
or testin use o a su procedure
dose- delpdndmls increase Imrtht mlthdlpalahthrﬂholdefopal%dyw (&fSpdadumb, up to a
t rcha d from s .Ri ver
maxisg g Al |9 TS Bacy 61 DiregERgUIc AR o i a
differéh d85R 9§§et@tﬂ§iné@ﬂ)§]&§hﬁh’%ﬁg'r@sp%n@nttﬁérﬁﬁgé}&wﬁ%ct%g 9%%%@5 the
envi ronnent. Fol 'owi ng nerve ligation Sufgery, animals
respongerie theaegtrdl pavwn Hrie ippsxpreasad dsdlle MPFeemxinuhgseaneffect), or 100

times YR GRS by o 5 1B 1R sRBLIRIne R el
thresh@ﬁs@frth@ eshtfl g*«gsm Uiiley K¥hSBR nifdd®l, andcdapbngd oPEmnﬁlb%zth) 2-(2-

363 An incision was nmade on the

(-(pinSidia -pBwEobToty Dbzl R
I T
offeetl o IRIEFAATARTVEE 0,010 B2 PRI RARRERT & pl08r3
mg/kd, admidstbied dpiimedperitoaralds ed\mj’ne Nol @hipligatinggatvede effedts et
brai ded sil k suture. The wound was cl eaned, the
obse rane sewn with 4.0 dissolvable Vicryl suture and
the skin closed with wound clips. The paw affected by
the surgical procedure (the left paw) devel ops an
al | odyni ¢ responAetivity inhyfisteerthiitis Modgl t o nechani ca

o R S T o PP Bl 0% PR er 0
mJect{oh%ff%adlaﬁlrﬁ@lw%dba%weqm?(ﬁ tagm tihen, %@rﬁcru@sl m@wsofﬁg in 50 pl
right side, and neasure nBarln
T

stenlerle@pmn seling)) intp ¢he(ight kned joait ca‘rlt}mtgdn ghsdiv3to ltSQfélrane

response of the unaffected right side control paw.
anesthesia!

Pain behavior was assessed by measurement of hind limb grip force (GF) in adult
osteoarthritic rats. Following the unilateral injection of MIA (male Sprague Dawley, 325-
350 g, tested at 20 days following MIA injection), a behavioral measure of activity-induced

pain was carried out. Measurements of the peak hind limb grip force were conducted by
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For the assessnment of neuropathic pain, nmechanical
allodynia in the affected paw of aninmals that had
W aengfome spi nal nerve ligation was eval uat edPUBUSZP08/087413
testing with von Frey -146 WO 2009/ 085945
>CT/ U82008/ 087413 fil ame As descri.hed previousl
recor: 9g eﬁlaxgqglﬁl CORIPTESPIVE| or(:e &é‘[‘ﬂq fLgrams ogg%r(é% gﬁ%ﬁtﬁd Qra Kmd limb
strain %@g%e' §eﬁ1p, ﬁi d étﬁ'ﬂlﬂbl%la!llg athﬁaHi@gn ke ﬂleasﬁi?éﬂl’ié?ﬁ I sterVed Blumbus
1994) v ,tvvovveesfo oW ng
Instrumn‘ge@ylunﬁws, C\Né}e accl i rrat ed to a testing box
const ruct.ed
oRERE R B S AR s oo SiPE Ao s s come and
then a@BWo@ko Sraby) hdRAVSmMcdHSirdtge afhckitt (90N stbaifiBh R 'I(h@'e&@éhmenter
Annual Rev. Pharmacol. Toxicol. (1980) voI 20,

then rayed Algpanioabipl aistel-terdcaudal diegiontusti] e g@@%%@@ &tach rat

was s{@%ﬁﬁ%@ t?%@%@é & a{pBr at%@tzsg@g’g 111]ter\>7[gﬁtld $2a§ﬁ 1 4E mean grip

force (FF i, 0)C MassSiangn&dini dripnfess dwmmphm&xd@mddhe aphaditan hmdhmb
syrface of .the hindpaws and the wi.thdrawal response

cumulafjye ‘é‘ﬁPPFﬁT’SéVG\/\fQ@engew)ﬁé‘é the gypme ﬁ&for%kggp%%ﬂqyw%ghtew @ach

aw Wi th neuropathic pain (the left side paw) the

aseline level of 10 allodynia has a w thdrawal

t ﬁbemadngﬁhe@ompogn(bﬁffmteShﬂjhlﬁd liyb grqnfmacrel waongonfloeted 20 days

t.he .cantrol aw.w t ho n| a t hi.s ,case .t he .
followgg e Tartrarisufi o0l o i el & A SRR ed Save (e riccted
with M QPIEmMAR vehs aRERS & ak M6t @QH@%@%SS& gﬂog[gs The vehicle control

i nvention, adm nistered intraperitoneal m nut es

respotsgffor gach gmummé MEy-treatbd enitwlswahudsbingdh as tshfzrﬁ)m myporst (0% effect),

ne athlc ain and dose- dependen
whorddS oA BRI R B Py LG Phs SIRFESRARE fitkgs NEPEERS: he
% effédtsor cah doBe @rolip wlxikpreRedfak €C tet@h o Per@nsclt tBQloﬁﬁlﬁllcy‘ Adoynpared
of the conpound in reduc:|r%g neur opat hi c Ealn at
to the gpfve @t TdwsBsthie &0 geed rrfilmeadmpst aMehigle €Epe¥ehiply CFmax]
h - . r e
« 100} DY SHRAI LRGN R AL DfeF FRRRGREIA
randopétedéiindef fasigivn., Imﬁhls]rﬁ@deltthae&anmdvmfthdﬁ@mo ((R)-2-(2-(3-

4 pr, the al) (Left sid ded by th
plpewﬂ%ﬁ?w saonginr L hbe Offﬁtrﬁlm%e égﬁwﬁ{iﬂg 9&4%3' ey éeyays R
effectfvlg' o[ﬁ?ﬁﬁ% a 69‘%6(6 ldgq 00(51 %m&m%%e{l(tﬁ)esl?ﬁl& 3ra c’l’&e of 3
(3-(piperidin-1-y ol T dPA: - yl ) benzo[ d] t hi azol - 6-y

mg/kd, apy n k8dzicdu 308 Ky -<dh@sl)) e wididrawdfthesliald et a goseddid immg/kg,
.a . 40% reducti.on < 0.0 in the.withdra thres
admiiyétgd b g ra@ﬁﬂ@neﬂgwﬁ@t}onaﬁ?ﬁi cRBYiEH ing %&Y%Sﬁ?ﬁ%%wef SHged.
i njection. No conplicating adverse effects were
observed. 25 Activity in an Osteoarthritis Mddel
udihe abidibyadf dompeujpds tmtre@tsdle@am Witth ti¢fé01tﬁ/a@ miepuy eefd ¢ggnition such

as Alzhgf@ﬁ%br#%%a)eage% l e%tl(len;%ea r? %n%, pﬂ\]lr?(‘ﬂﬁntcﬁ h?%p %rr]naOfand

cognitiedcFicitVo) sdh&oﬁﬂrehﬁt &R bk aseb@diih EninBOMOALS. SRk infRik] assessing
into the right knee joint caV|t under ll% (1-3%

the capaliRiyuH drremPaes Krekieee memes]inthseia Bial oars@b%@w

avoide Rt eI ff TQ{JQ de il ﬁtfet%': kP Rf.,%'i G <R fBhnitdl @M cterization
of A-582941: A Novel a7 Neuronal Nicotinic Receptor Agonist with Broad Spectrum

anim E

Cognition-Enhancing Properties” CNS Neuroscience and Therapeutics 2008 v14 pp. 65-82).
In this mouse model, at a dose of 0.03 mg/kg, administered by intraperitoneal injection, the

compound of Example 20 ((R)-2-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazol-6-
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osteoarthritic rats. Follow ng the unilatera
injection of MA (male Sprague Dawl ey, 325- 350 g,

wa 2®peshisd 20 days followng MA injection), aPCT/US2008/087413
behavi oral neasure of activity-induced pain was

oyt e i P b ey (g A8 e v sdil el cnror

PCT/ US2008/ 087413 recordi ng the maxi num conpressi ve
mice)! ,
force (CFinax), in granms of force, exerted on a hind
linmb strain gauge setup, |n a commercially available
gri.p. force a ment s Instru
S8 po S Sog PG FIREO i EFH AT o SRR g5 AP Stomples
are mér@BLillaitRLide BYd SleaDPio e takertdsQlightiohs updrdthe 3esheaTahe Bvention,
then allowed to grasp the wire nesh frane attached to

whichip deignadgiolelyybige. apmended ghpéms pchtheir cquivelenigo Vagiophehanges and
modlf?cqltlgﬁg to tﬂe &s@8§%dre%botdﬂnmé§ygxgl Béjirl}{p%&itrﬁlt 9ontthH§Et §lgalledqﬁ tlggei . Such
changﬁpﬁl’[dlﬁﬁbdliﬁbﬁhqns&ﬂalumnlg wiktoar Mﬁlhtaﬁ(tm thbteaﬂetatlag I’[@Vhenﬁallmcal

rip force (CFinax) . This raw nmean grip force data was

structiligs {SUPHINRSHY BFF EHVE HOTROAHEmHI BT oy RIARS oiryhods, or
i r

any o AR ol O g o Mo s b TP OCn Y FRL F e

withogtodrpaning fefi thetspirittahé sdtipadhdreatb grip force was
conducted 20 days following the intra-articular
injection of MA. A group of age-natched naive (not
infjected with MA) animal s was added as a conpar at or
to the drug-dosed groups. The vehicle contro
response for each group of MA-treated ani nal s was
defined as the 0% response (0% effect), 15 whereas the
nai ve control group was defined as the normal response
and as 100% effect. The %effects for each dose group
was expressed as %return of reponse to nornalcy,
conpared to the naive group. That is, the %effect =
(Treatment CFinax - Vehicle CFinax)/Vehicle CFinax] x
100). Al experinents evaluating drug effects in this
nodel were conducted in a random zed blinded fashion.
In this nodel, the conmpound of Exanple 20,
((R-2-(2-(3 20
(pi peridin-1-yl)pyrrolidin-1-yl)benzo[d]thiazol-6-yl)p
yridazin-3(2H)-one), was very effective, producing a
69% reduction (p < 0.01) in the withdrawal threshold
at a dose of 3 ng/kg, and a 49%reduction (p < 0.01)
in the withdrawal threshold at a dose of 1 ny/kg,
adm ni stered by intraperitoneal injection. No
conplicating adverse effects were observed. 25 The
ability of conpounds to treat diseases with deficits
in menory and cognition such as Al zheiner's di sease,
denmentia, age-related cognitive inpairnent,
schi zophrenia, and cognitive deficits of
schi zophreni a can be assessed in animal nodels. One
nodel assessing the capability of a conpound to
enhance nenory is the single trial 24-hour inhibitory
avoi dance nodel, described in Tietje et al. (Tietje,
K. R, et al. "Preclinical Characterization
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30 of A-582941: A Novel a7 Neuronal N cotinic Receptor
Agoni st with Broad Spectrum Cognition-Enhancing

woe@pesies” CNS Neurosci ence and Ther apeut i csSPQDUOS2008/e87413

pp. 65-82). In this nouse nodel, at a dose of 0.03
ng/ kg, adm nistered by intraperitoneal injection, the
conpound of Exanple 20
WHAGTIRICI280MED3s( pi peri din-1-yl)pyrrolidin-1-yl)benzo[d]t

hi azol -6 -148 WD 2009/ 085945 PCT/ US2008/ 087413
yl)pyrlda2|n 3(2H) -one) achieved full efficacy, (p <

lO 0l vers ﬁehlfle injected control mce). It is

: P§{88 Of AMthe foregoi ng detail ed description and
acconpanylng exanples 5 are nerely illustrative and
are not to be taken Rg,limtations upon the scope of

t he |nvent|on which i's_defined solely by Rsge

app (?_al rR1aequi val ent's.  Varilous changes
and ﬁ@ﬁ 188 ns tont he discl osed enbodi pent s wig]

be apparent {0 those skilled in th . ' anges
and nodi fcations, i ng Wt hgut ' ' t hose

rel ati ng tO\t he chem cal
deri shes, \i nt er medi
or net hods,
o di[R pa)(Ransy Ob
wi t hout departing fr/fo
-149 WO 2009/ 085%45, PCT

es, syntheses Lons,
conbi nati on Nf such~e
f the invention, nmay [be nmade

008/ 087413 WHAT®S CLAI MED
I'S: 1. A conpound of formula: Rl6a R3a
L(R18a) (R18b)Cln Rl6b Z Ri (J])II;I RARSN N/ NR2 2 RL

c

7a Rl 7b R3b (I) or a phar eutically acceptable
salt, ester, am de, or radiolabelled formthereof,
whes pharmaceutically acceptable salt, ester, amide, or radiolabelled form thereof,

wherein:
Z is an atom selected from sulfur and oxygen,;
n is an integer from 0 to 2;
p is an integer from 0 to 1;

one of R; and R; is hydrogen, acyl, alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl,

alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylsulfonyl, alkylthio,

alkynyl, amido, carboxy, cyano, cycloalkyl, fluoroalkoxy, haloalkoxy, haloalkyl, halogen,
hydroxy, hydroxyalkoxy, hydroxyalkyl, -NRaRg, (NRaRg)carbonyl-, -SO2N(R144)(R14p),

-N(R142)SO2(R14p), a group of the formula -L-Rg, or a group of the formula —L;,-Rea-Lob-Reb;

the other of R; and R, is selected from hydrogen, chloro, cyano, alkoxy, alkoxyalkyl,

alkyl, alkylthio, cycloalkyl, fluoro, fluoroalkyl, fluoroalkoxy, hydroxyalkoxy,
-SO;N(R142)(Ri4p), and -N(R142)SO2(R14p);

R3, and R3p, are each independently selected from hydrogen, cyano, halogen, alkyl,
cycloalkyl, fluoroalkyl, alkoxy, alkoxyalkyl, fluoroalkoxy, alkylthio,
-SozN(R14a)(R14b), and -N(R14a)Soz(R14b);

R4 and Rs are each independently selected from alkyl, fluoroalkyl, hydroxyalkyl,
alkoxyalkyl, and cycloalkyl; or R4 and Rs taken together with the nitrogen atom to which

cach is attached form a non-aromatic ring of the formula:
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Zis an atom selected fromsul fur and oxygen; n is an

integer fromO to 2; pis an integer fromO to 1; one
w@rooRwsswsl R2 i s hydrogen, acyl, al kenyl, al kokgI/US2008/087413

al koxyal koxy, al koxyal kyl, al koxycar bonyl

al koxyi m no, al koxysul fonyl, al kyl, [al kyl carbonyl,

al kyl sul fonyl, alkylthio, alkynyR;2 Rzcar boxy

cyano, cycloal kyl, fluoroal koxy, ha aIk XY,

hal oal kyIR hai ogen, hydroxy, hydro

hydr oxyal K - NRARB, ( NRARB) car bo .

- SO2N( R14 ( 4b -N(R14a) SQ2( R1 oupégf t he

Eagroup of the fo la/-L2a a

f e EmuKRY)lm L - .
L2b- R6b; i‘%)th r of RL and R2 |s
hydr ogen, ro, cyano, al koxy, 1al kbxy a.\[
al kyl t hi oRocytPoal kyl, fluoro, fl uorodl K¥ ,
fl uor oal koxy, hydr oxyal koxy, - SO2N(Rl4a) ( R14b) and
- N(R14a) S(@§R14b) R3a and R3b are eac@) i ndependent |y
sel ected from hydrogen,®cyano, hal ogen, "al kyl, °
CRGIRARKYAnd K|, BOF0RbKMrrenad @%6Mch MUKRNM it ﬂelected from
fl ZOIF%aF{oxy, l)al kyl t hi o, - SO2N(Rl4a)( R14b§3’y

hydrogw( RId@}MYIRﬁlu@Palth cx¢loalke, atir(balb}alch i ndependent ly

‘iit g% r]] 1%')9% h 1n?! ﬁgenl%fyl sﬁlfc ét%%ﬁ}((h’é%en hydroxyalkyl,

alkyl, taﬁ@ﬁhb@)ﬁlk\mth t he nltrogen atomto which each is
attached forma non-aromatic ring of the formula: -150

By aiszigh seperenesspigosdapsdenty spegeRirompc miouRs R7

ol g A O T o B AR g

dlalkyéanﬂno; ndependent |y sel ected from hydrogen,

hydroxyal kyl , fluoroal kyl, cycloal kyl, and al kyl; R11,
1S Sai%tedéﬁalé{fﬂg Sre each independently sel ected from

hmfsggqﬁegé}%n@“@gkyl al kyl, and fluoroal kyl; RX
d Ry at each occurrence are mdependently sel ect ed

f R@ m stemteglrﬁmp aryt,on3i te tokmgmbérethhehemgen ringyalr $:xty 12-membered
blcycla%/ lgrti%)égta/:l#{ %, anaI k4y ltd 12 lnlfe%l)i}/eiredaheté{rocyrghc rlngfvxlzh%%rLols a%ond -0-,
alkylene, -C(=0)-, -S-, -SO,N(R142)-, -N(R142)SO2-, -C(O)N(R144)-, -N(R42)C(O)-, or
-N(R;5)-; or Rg is bromo when L is a bond;

|, alkyl,

Rea 18 selected from a divalent 5- to 6-membered heteroaryl ring, a divalent
cyanophenyl, a divalent 8- to 12-membered bicyclic heteroaryl ring, and a divalent 4- to 12-
membered heterocyclic ring;

Rep 18 selected from hydrogen, a 5- to 6-membered heteroaryl ring, an aryl ring, an 8-
to 12-membered bicyclic heteroaryl ring, and a 4- to 12-membered heterocyclic ring;

L, Lza, Loy are each independently selected from a bond, -O-, alkylene, -C(=0)-, -S-,
-SO2N(R14a)-, -N(R142)SO2-, -C(O)N(R14a)-, -N(R142)C(O)-, and -N(R;5)-;

Ri4a and Ry4, are cach independently selected at each occurrence from hydrogen,
alkyl, and cycloalkyl;

Rjs is selected from hydrogen, alkyl, acyl, alkoxycarbonyl and (Rj4a)(R145)NC(O)-;

Ri6a, Ri6bs Ri7a, Ri7b, Riga, Risb, Ri0a, and Rigp are independently selected at each

occurrence from hydrogen and lower alkyl; and
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Qis selected fromO and S; mis an integer from1l to

5, R6 is selected fromaryl, a 5- to 6-nenbered
wheaengsuyl ring, an 8- to 12-nenbered bi cyclPECI/US2008/087413

heteroaryl ring, and a 4- to 12-nenbered heterocyclic

r B@%ﬂ@m%f@é@} 1ﬂd§p%@b°ﬂsé§e§@ed fm%'@g]}qggi fgjy?(ha%alkyl

alkoxy&!ﬁ%%ﬁ)cgggmyl Qﬁd forfyR15) -; or R6 is bromo when L is
a bond; ais selectéd fron1a divalent 5- to

6- menber ed heteroaryl ring, a divalent cyanophenyl a
dival ent 8 12-nmenbered bicyclic het roa
2 B sSEbo st TSRS Ry R e st BagEhba fidisis o
defindd@h clasm9gel ect ed from hydrogen, a 5- to 6-nmenbered
heteroaryl ring, an aryl ring, an 8- to 12-nenbered
bi cyclic heteroaryl ring, and a 4- to 12-nenbered

e T e
membeROAY(dRIA) ring, al§R12-a)cBilRred bic(1(0) NtdRd4&) ring, or a 4- to 12-

-N(R14a) C(Q -, and -N(R15)-; Rl4a and Rl4b are each
memheFf‘dlé’é‘éeﬁ%I“eYﬁ{lP Vnée‘l"]éf‘é?l@&aléitgr%‘&bﬁ UHBEhsHuse sppyyted with one or

more SYHRIRQGHH ’selg ky?J,OmaC)gl}F a@’lg{f aalllge}ﬁ&lb Fy,éaﬁlgﬁ&hl%ﬁiﬁ%ﬁo&%’ﬂ(yl,

rogen, oxyca
alkoxjd)éﬂmgl( Rilkbizy NGO, el koxyRil 6anyl, )I%/l@ﬂ), alM@abor@i,?dﬁkleﬂRmyl alkynyl,
arnideg GOl SHURAT oy Ben oA, TNROR) Rypalkihpelogen
hydroxys %d}f(@yg %%;561%{’(5 nRET WS 20BHAS ThRIR 5 R@I@ﬁ&)éﬁ%&{yﬁ,
i ndépendent 'y sel ected from Hydrogen, yl,
-SOﬂﬁBh@ERkyL?ndaN@%N&S@ﬂEbmyl cycl oal kyl, and fornyl. 2

The conpound of claim1, mherein R is -L-R6, wherein
Lis abond and R6 is as defined in claim1. 3. The

4. canposipoid oficiim 3 whehed Rf 5 Rolis s@e@é@ﬂ@m&ﬁfﬁ Ghdhzolyl,
- fromaryl, a 5- to 6- nenbered heteroar r|n%> an 8-
imidaagtidiRtemy b dsompeafyl @omze%afrxwolm nytazigyl, @ymazo b pypdazinyl,

pyrldlﬂﬁ n‘gg ]?ﬁit w e@r?oqy 'tr%%(ﬁ%ln %l%d/f&%?)ﬁ' ‘%}]a?ﬁ{grglo%gp ltiﬁadlgzmonyl

oxadi®iobd} ¢xtad 2md engle beatiethdnyb mm)yﬂdm %ylylo ﬂyazowlkthn:ylbl triazinyl,

) | koxy, alko yal koxy, . al koxyal k ar bonyl ,
triazofy. KBx&Alvk Pyt aéWF?B}’(lngHl B |pynaal<¥191>nyl Lyz§ BRIy,

benzo?tlrgﬁ@lslﬂhgwl lren% ﬂﬁl’i%l 1, b&ﬁb@l@azoﬁ@rﬁéﬁﬁazgwﬁ%@mzmsothlazolyl

cycloal kyl, uor oal koxy, fornyl’,” "hal oal koxy,
benzohsak ol | ydyindlalybgemuinohipgh; qmylazdimsﬂr quylakklyﬂyl pingratzgotyd,,

pteridﬂ%&%’(i 43§R}%13Z@nyqaﬂfa’nolm§f\ %ﬁl&g[g&ﬁ%car %lrrﬂpé)yrimidinyl

azepaﬁggﬁ]&ugfrﬁypfaz@ﬂd gﬂna%oca%}ﬁ W rPhdfiyl, DiferSiH Ppip&i B&1eFk rrolidinyl,
pyrrolidin-2-onyl, pyrrohnyl dlhydrothlazolyl dihydropyridinyl, thiomorpholinyl, dioxanyl,
dithianyl, tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl, [1,3]dioxolanyl, quinazolin-4-

onyl, and phenyl.

5. The compound of claim 4, wherein Rg is a group selected cyanophenyl, pyrazolyl,
pyrimidinyl, pyrimidinonyl, pyridinyl, pyridazinonyl, imidazolidin-2-onyl, oxazolidin-2-onyl,
pyrrolidinyl, pyridazinyl, thiazolyl, morpholinyl, quinazolin-4-onyl, and pyrrolidin-2-onyl,
wherein each group is substituted with 0, 1, or 2 substituents selected from hydroxy,

methoxy, oxo, amido, alkoxycarbonyl, carboxy, haloalkyl, and methyl.
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i m dazol i di n-2-onyl, isoxazolyl, isothiazolyl,
oxazol yl, pyrazinyl, pyrazolyl, pyridazinyl,

WEopds3eyd , pyrimdinyl, pyrrolyl, tetrazolyl,PCT/US2008/087413
t hi adi azol yl, thiadi azol onyl, thiadiazinonyl

kROl R (s P R

triazolyl, triazolyl, pyridazinonyl, pyridonyl,
pyrinidinonyl yndolyl ‘benzothlenyl benzpfuranyl,
7. il hazmlnyd)qndbr_fn:izdlmi ldadlcteyrl R4 blechlietahélammler with the nitrogen atom to

ben oxa | yvl, benzoi sothiaz zol s0xazo
which SR8 RASHA BaIORaF T T B srat PRI GRRE by ot 0o
memﬂéfgdhﬁinaaﬁrblﬂﬂﬂw ringt eridinyl, purinyl, naphthyridinyl,

ci nnolinyl, thieno[?2, 3- d]|n1dazole

pyrrolopyr|n1d|nyl azepanyl, azetidinyl, aziridinyl,
a i e nyl., - -
8. péﬁ? g{)%é Jf%ha%lnrl . nghlelgﬁ)tlrl] ]_Régngcﬁ%}f ?ﬁje 631%'}121§ééﬁ|%r ’r\]fyllthf the nitrogen
atom i valyidii eztdhl 1azmddnbd todiolyt chrrix@ysel edtedyftom hfﬁp@ﬂy.i[ gpaeatingly laziridinyl,
di oxan di t hi anyl, .tetrahydrofuryl, dlhydropyranyl

azocapyy g 16¥>1yP1£ﬁWth Pl@flé}ndkaygﬁyﬂmya ayHabvili #da-

5 [
hexahgg%%pgrrgl'a bt E@BAUI elctt)vlég_ fglyéggfggﬁg q&dsiuggtltg{reg Z\ﬁ}h“? IWGFQ Siltituents
selected/ fromi adlicydythy, drgpspalkyl, dind dhwgta. pyri di nyl , pyrlda2|nonyl

i m dazol i di n-2-onyl oxazolidin-2-ony|, pyrrolidinyl,
pyridazinyl, thiazolyl, norpholinyl,
9. qughp %ﬁbblﬁfd%f‘%[b)lﬂn 1, mmw fHe%hfﬂbﬁ‘ﬁc?hé%ﬁMé fo \Mhe(:i
each group is substituted with 1, bstituents
sel ect ed from hydroxy, nethoiym 0Xxo, an1do,
al koxycar bonyl , Mear bo S k,Rq and nmethyl. -152
WD 2009/ 085945 PCH -U% §®8Q08 B 6. The conpound of
claiml1, mherel nd mpydrogen. 7. The
compound of clalnﬁl mhereln 1‘ an% R5 taken together
with the nitrogen atomto which each is attached form
a non-aromatic ring, wh@hein the non-aromatic ring is
a 4- to 9- nenbered non-aromatic ring 8 The conpound
where® REIRal Ry, IR WREAH R sRée andbfined ar daihpken together with
the nitrogen atomto which each is attached to forma
ring selected fromazepanyl, azetidinyl, aziridinyl,

10. Sé?‘? g{i‘ﬁég Jf%%%ﬂrlg?@herﬁ% RR'¢ gﬁfpﬁé{ﬁd ha{%'tﬂeefd&h[hy('m)
hexahydropyrrolo[3 4- b]pyrrolyl Rgerein each ring is

substituted with 0, 1, or_2 s quts selected
from al kyl hydroxyalkyl 9. The conpound
of claiml1, V\/nereR rrpo Iizheforrrula(ll)

Rs

(1)

wherein Ry, Ry, Rza, Rab, R4, and R are as defined in claim 1.

-153-



(I'l') wherein Rl, R2, R3a, R3b, R4, and R5 are as
defined in claim1. 10. The conpound of claiml1,
WaL®pe83943 he conpound has the forrmula (111): WR3HUS2008/087413

CN<\SR/ 1 R4---NN NR2Z RR3b 5 (Ill) wherein R1,
R2, R3a, R3b, R4, and R5 are as defined in claim1l.
-153 WD 2009/ 085945 PCT/ US2008/ 087413 11. The
compound of claim 1, wherein the conmpound has the
formula (IV): RBa '"CNNS R R4---NNR2 RR3 5

11. (M comheunsl af cRim IR¥heR3atheRBmMpoRad hasrible REmate(Tdy
defined in claim1. 12. The conpound of claiml1,
wherein the compound has the formRsg (V): R3a CN-<xS
R NR R4-~, N R3b 2 R (V)gwhgeeir, Rl, R2, R3a,
R3b, R4, and RS are as def Nuegsi aiml. 13. The

conmpound of cl ai MR}~ fn I und has the
formula (M): R3a s/ ~ NCR2 2
R Rap
5
(IV)

wherein Ry, Ry, Rza, Rab, R4, and R are as defined in claim 1.

12. The compound of claim 1, wherein the compound has the formula (V):
Rsa .
OO0
Ra~— 'il I Rz
R V)

wherein Ry, Ry, Rza, Rab, R4, and R are as defined in claim 1.

13. The compound of claim 1, wherein the compound has the formula (VI):
Rsa .
QN _<\S 1
R4\ITI " Rap "
Rs (v

wherein Ry, Ry, Rs,, Rap, Ry, and Rs are as defined in claim 1.
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R4--- NR3b R5 (VI) wherein Rl, R2, R3a, R3b, R4, and
R5 are as defined in claim1. -154 WO 2009/ 085945
WOEODHSR@08/ 087413 14. The conpound of cl ai m BCT/US2008/087413
wherein the conmpound has the formula (VII): R4 R3a S
RR NNN-NRR2 5 R3b (VII) wherein Rl, R2, R3a, R3b,
R4, and R5 are as defined in claim1l. 15. The conpound
of claiml1, wherein one of RL and R2 is L2R6, L2 is a
bond, and R6 is a structure of formula: A Y X O
14.  ( @he compowidrofXldin Is stherstiethefcoomwonnd/ gsrthe fuRola GHD:
CR21R22; g is an integer froml to 4; R20 is selected
from hydrogen and |ower al kyl; an®R;R21 and R22 are
each mdependentlyRseI ected fr§m Jydrrgen, hydroxy,
al koxy, lower alkyl\ R hIkyI 16. The
conpound of claim1,/wh 2 xygen atom
~155 WD 2009/ 085948CT/ USZOO8/ 087413217. The
conpound of claim 1, wherein the Shpound has t he

formula (1 X): R3a OR, R4 N R2
(Vi)

wherein Ry, Ry, Rza, Rab, R4, and R are as defined in claim 1.

15. The compound of claim 1, wherein one of R; and R; is L;R¢, L, is a bond, and R is a

structure of formula;

(c)
wherein
X is selected from oxygen, NRyg, and CR,1R;;
q is an integer from 1 to 4;
Ry 1s selected from hydrogen and lower alkyl; and
R, and Ry, are each independently selected from hydrogen, hydroxy, alkoxy, lower

alkyl and lower haloalkyl.

16. The compound of claim 1, wherein Z is an oxygen atom.
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R R3b R5 (I X) wherein Rl, R2, R3a, R3b, R4, and R5
are as described in claim1 for conpounds of formula
W@ 2009/085p8 The conpound of claim 1, wherein thBCT/US2008/087413
conmpound has the formula (X): R4 RBa OR NN NR
R2 5 R3b (X) wherein Rl, R2, R3a, R3b, R4, and R5
are as described in claim11 for conpounds of formula
(1). 19. The conpound of claim1, selected from
6-;1 met hyl -1 H pyrazol -4-yl)-2-(3

17. £ pempeling- 0]f-0}dll)ﬂalz athicehimthe-cpmpbemd leas[th faminaleo(l¥):
6- (1- net hyl -
H pyrazol - 4- yI) 2- (3 (pyrrolldln fykgazetidin-l-yl)be
nzo [d]thiazole; 2-(3 1
- (azepan- 1-yl) azefi di n- - foﬁ- thyl -1 H pyrazol -
yl )benzo [d]thi azot e™N R;

(R -6-(1- nethyl-lk+p¥4azol 4-yl)-R(3-(2-net hyl pyrrol
di n-1- yl)azetldln- 5 yI)?Q?zo [d] t hiazol e;
6-(1-nethy|

WhGI‘GF# :RY,;T?Z) s hz i Fa] |(R§ Zagelzasrﬁaekgyt!eﬁyf? @hﬁrﬁ lr}ﬁﬂ?&hﬁ)%ﬁg bflfoPmula D.

-(6-(1- nethyI-IFprrazoI 4-yl)benzo

18. [ - d8e : hlq_r%ﬁ%i yl El;fwlélgérlln %_efggrn)@gﬂ%ge{s(tﬁé Po%’lngl‘a (X):

[d]thlazol 2 yI)azetldln 3- yl)am no) et hanol ;
(S)-(1-(1-(6-(1-ne yI-IFprrazoIF%ayl)benzo

[d] thiazol -2-yl)azety di vyl )pyr K n-

2-yl) et hanol ; -156 w}@w%w CT/ US2008/ 087413
6- br ono- 2- (3 - (pi pet di - r@din- | -yl)benzo
[d]thiazole; (R)-6rono-2- (3 (ZFgethyIpyrroIidin-I
-yl )azetidin-1-yl)benzo [d]thlazolé

4-(2-((2R 3'R) - 2- net hyl - xblpyrrolldln 1' -yl ) benzo]
d] t hi azoI-6-yI)benzonitriI eX) (R -4- (2- (1,

3 bipyrrolidin- I'-yI)benzo

wherei dl(iﬁ% 6?% %be r?.?l(ei E{ZS %gﬁ![ %&L(lgﬁ%tﬂaegi RPI _cldé_ing % _én?’ co_n(q?oiu%(eisr Iop %o?rhula D.
[d] thiazol -6-yl)benzonitrile;

19.  The compound of claim 1, selected from:
6-(1-methyl-1H-pyrazol-4-yl)-2-(3-(piperidin-1-yl)azetidin-1-yl)benzo[d]thiazole;
6-(1-methyl-1H-pyrazol-4-yl)-2-(3-(pyrrolidin-1-yl)azetidin-1-yl)benzo[d]thiazole;
2-(3-(azepan-1-yl)azetidin-1-yl)-6-(1-methyl-1H-pyrazol-4-yl)benzo[d]thiazole;
(R)-6-(1-methyl-1H-pyrazol-4-yl)-2-(3-(2-methylpyrrolidin-1-yl)azetidin-1-

yl)benzo[d]thiazole;
6-(1-methyl-1H-pyrazol-4-yl)-2-(3-(2-methylpiperidin-1-yl)azetidin-1-

yl)benzo[d]thiazole;
N-ethyl-N-methyl-1-(6-(1-methyl-1H-pyrazol-4-yl)benzo[d]thiazol-2-yl)azetidin-3-
amine;
2-(ethyl(1-(6-(1-methyl-1H-pyrazol-4-yl)benzo|[d|thiazol-2-yl)azetidin-3-
yl)amino)ethanol;
(8)-(1-(1-(6-(1-methyl-1H-pyrazol-4-yl)benzo[d]thiazol-2-yl)azetidin-3-yl)pyrrolidin-
2-yl)methanol;
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(R) -6-brono-2-(3-(piperidin-I -yl)pyrrolidin- |
-yl )Ybenzo [d]thiazol e;
W@E R)09B8592s met hoxypyri m di n-5-yl)-2-(3-(pi peri dPCF/UE2008/087413
-yl)pyrrolidin- | yl)benzo [d]thiazole;
R | .. :
BTy Dzt ootz o
[ @lkf-@bﬁ?n% 8. (3 ( Eﬁet@yl@lrrohdln 1 Syl)azetldl a%ll)benzo[d]thlazole

yrazol -

ﬂ’r@ﬁ@f? bRD a'rmethjll L 3 yblpjjmizi@n [ldj'lbbﬂna(z[d]tbtazol -6 yl)benzomtrlle

PRy Fur i R T st o R kBB RAE ™

( BY-$(1-63- Qﬁpémwyﬂ) tidmyl 311')3611(23{0(]1&'1&& b9iBehzonltliRy r

rolidin- enzo[ d] t hiazo

( Rp- @btoznq 3- (g;ﬁpwéﬁdlar lnyl)wyrrqhd}rpgxrympmw[@ﬁ]lhlﬂzolga| ) benzo
LB B3 21 SR potin

yl)benzys[cb]thmzste[, d] t hi azol - 6-yl ) oxazol i di n 2 one
i peri

dr
9% %@p@ 11;11 1 yl)pyyqoilgléln]za )gﬂp {gypgg%qn %yl)benzo[d]thlagole

Y@S? SR A S O PRI ™

yl)ber;zbﬂcﬂ‘élm4' ki, grl le; I I I ) ]
-4-(2-(3- eridjn:l- rro enzo

| e S ATl Bin Eagy  a Parpdit oepan-

yl)beﬁz)zsp]@,yarzafé i di n-1-yl)benzo
benzo[ d] t hi azol - 6- %ggbenzonl trile;

4(1@)26(6 mest)oxzp}'mdlmzkyll -(bippsjdinel-y dpyrraliding yytbanas] dlfriazole;

(PR b GRREY  bTinat Vb eisspf e Gy -one
) b@)amm (Pip&idin4- ﬂ%ﬁbﬁ&nﬁ %))bé&rzbﬁmrmzsym?ﬂ)bx&z)ohdm -2-one;

yrrolidin-1"-yl)benzo [d]t

yl(é')b%h%g“ﬁm rlr(?é(R)(%fplger(dzn-(lyl)pyrrohdln 1-yl)benzo[d]thiazol-6-
yl)pyr[réﬁﬁb% .am no)pyrrolidin- | -yl)benzo

iazol -6-yl)benzonitrile; (S)-4-(2-(3

- A A SHBehyibthaipipeoidpy [ Obidolidind 1 -ylYdechbeaRbiazol-6-
[d]thlazol 6-yl)benzonitrile; (5)-4-(2-(3

yDbenzppidiglsy opy| (et hyl ) ani no) pyrrolidin- | yI ) benzo
[ LDz B i
(SRt | DTN Mhengoldbiazelony Bpeppopile;

e(S)-ﬁ(-Q-@ZGa(Zipa@lll 31)19*13(}1;4111 d)’rsyl)lblemzo[Ji]thlyio)l-iﬁeﬁﬁEnzomtnle
oS e A DS pR i S PR inisol 6 et o

[ tn{Aazod Sipyrrolidin-1'-yl)benzo[dthiazol-6- l)benzonitrile;
gba(bfomop A i A B RO

l
f}’r@’dé%zbé')wihydrr@%'meéhyl) 157bW21®©9f10859%0[d]thlaz01 6-
Dbe PCTi/ 82008/ 087413
y n(%l (13 bi pi peridin-1"-yl)-6-bronobenzo[d]thiazol e

, ()R- (dletﬁﬁaﬁirﬁi)@bﬁﬂiiﬂl 1 yl)benzo[d]thlazol 6 yl)benzomtrlle

[dthlaz eri di n- 3- I nor p
-4-(2-(3- (ethyle;nethyl 1n0)pyrr011 n- 1 yl)benzo[d]thlazol 6-yl)benzonitrile;

(8)-4-(2-(3-(isopropyl(methyl)amino)pyrrolidin-1-yl)benzo[d]thiazol-6-
yl)benzonitrile;

(8)-2-(1,3"-bipyrrolidin-1'-yl)-6-bromobenzo[ d]thiazole;

(8)-2-(2-(1,3'-bipyrrolidin-1'-yl)benzo[d]thiazol-6-yl)pyridazin-3(2H)-one;

(R)-2-(3-(azetidin-1-yl)piperidin-1-yl)-6-bromobenzo[d]thiazole;

(R)-6-bromo-2-(3-(pyrrolidin-1-yl)piperidin-1-yl)benzo[d]thiazole;
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(R -2-(3 -(azepan- | -yl)piperidin- |
-yl)-6-bronobenzo [d]thiazole; (S)-2-(3-(azetidin- |
woyﬂo))/psqacﬁl di n-1-yl)-6-bronmobenzo [d]thiazol e;PCT/US2008/087413
(S)-6-bronp-2-(3 -(pyrrolidin- | -yl)piperidin- |

3&20? Zfé% {”cﬂ’fl'%gllf ob)eé Brﬁmmaf%ﬁ’t hi azol e;

( R-4{l6- ()ﬁ)n}iﬁ'b%mg]g&%dﬂztﬂ')ﬁ?éﬂdu@-?y}l'l ﬂ%ﬂgﬁ&;mﬂ@ ln 3-yl)m

orphollne ) pi peri di n-
- YR)r2-63 W@p@béﬂbplp[ed]imhl agcﬂ bromobenzo[d]thlazole

A AT B R T B PRS- i) oobenzo

[ t QL bRa)-2+(3- (pyrrohdln 1 yl)plperldln 1 yl)benzo[d]thlazole
- 6- met hoxy étﬁ eridin- y)p rroI|d|nI yl ) ben

=3r(1), %éwzlﬁf«@f}ltlﬂl -3 omopgyzopd]ttBazo; peri di n- |
Ké'))égw %@%ozgeﬁzoég]lt%g)zeon 1591 pq%%rphr?ég}l)ngmﬁmol ne; >yl benzo

[ dHthi{Beatpd- ybbplp):ﬂdhﬁolt ylr)h'ﬁnbrdﬂl,obenzo [d]thlazole
(R),- N-net hyl - f lép ?1 yrrolidin- |
9rt)r%ﬂ£o(4r@]yfrﬁ %112011 y 1P9‘F<BR3}736§)1€§%?[F{E i8zelgr boxani de;

(B)(] fzp %z‘lf-@'bﬁ’&hbﬂ! %]t Lypyrrolidin
ym}g;;f?ﬁii%;;ﬁg MRt
R RS by oD RO bbb b8 ot Y 2 (8

[1}'9&1&@1 1i@in-1-y)b thiazol-6-yl tinamid
(g)}gj(%g ?ﬁl peri di nwl lrglyr?glelnélo[nd]llaflo) bgnozngl}jl]cot ln|aglz1 ©

O -t s Ao et L oy rofi ol 2o Bhiacol-0-

lidin-1-yl)b
yloxy pé’??{zﬁl 328?rggx%/r¥l)(izf\l’e%/rh;golnel n-1-yl)benzo

( Eik) beFGiﬁdlSll(S zpfpan&hm lp?lf)lbﬁfdlrdin yiyopyzopdidhanid- y1 ) benz
car boxam d

0 (b B oSt UMD AR y{yyzbwezaﬁem@oy popersiarin 2041 on
(HDERFB Binerigth N BBtk [ G KL B 800G o

PYR)- bl(3-®1peﬂldln lyjl)lbieﬂtbhd{nd] @bbaﬂo[cﬂﬂl&zom‘-ﬁ}caﬁﬁmﬂ& acid;

I I
( {,R%))-gg%g Pq{%t(gﬁtag)ép@%é( ;’Qéf@%rg'm? éfé b%nzyo [2[]%%/12;0 -6- Ci)rnet%anone,

I
@) - Db I ?Qﬁﬂllg%gfﬂ‘?’gm%h@m - ddnk B thRLbRLAc A b aknide;

nzo |[d] xam d

( RS &le/ﬁmMYPWQI%(lmde@+(dRh3 -Ipipér)pylrd)piydiohdib-14 ) benzo
ar boxam de;

| 6-
yl)be‘{ ﬁ;ﬁb%}a@ BS’@W ha500G " bi peri di n-1-yl ) pyrrolidin-1-yl )b
eg]leI(Q-]k&Hf&%@ ﬁreﬁlyﬁﬂélgﬂ)im%ﬁlperldln 1-yl)pyrrolidin-1-
N-(2-fl uoroet hyl
yl)benz() %lea‘lptﬁ-ércélrb%%fmylﬁrol i d| n-1-yl)benzo [d]thi azol e- 6-

¢ ?I%)Zﬁ(e%y(l %etng y)d-Q n(§ O(Blﬁeﬁ 1)1/1r lr ' )P%F%hdin %l)g)agnzo(gd]thlazole -6-

carbokdhhiili azol - 6 yl ) picolinate; -158

(R)-N,N-dimethyl-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazole-6-
carboxamide;

(R)-N-ethyl-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazole-6-carboxamide;

(R)-N-isopropyl-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[ d]thiazole-6-carboxamide;

(R)-N-(2-fluoroethyl)-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazole-6-
carboxamide;

(R)-isopropyl 6-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazol-6-yl)picolinate;
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WO 2009/ 085945 PCT/ US2008/ 087413

(R -6-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]th
WO 200080451 ) pi col inic acid; (R)-methyl 6-(2-(BCT/US2008/087413

-(pi peridin-1-yl)pyrrolidin-1-yl)benzo

L 2z S RO RERALe: | DRI P Bk nc acia
E %i_‘llg‘_b ﬁg?%ﬁ ¥ kﬁ;gélﬁﬁhlnﬁl}p%lrrohdln 1-yl)benzo[d]thiazol-6-yl)picolinate;

yridazin

- YR)methy BS{ i pépipetidin-1-x)pypptidior 1 o) benzb[d]thiidzbkhzbpicolinate;

PR RGBT R S ey ralidiar zon - 6

yl)bentb) d;nhmblenam de; (R -N-nethyl-2-(2-(3
& eridin- )pyrrolldln 1-yl ) benzo Ethlazol 6-
B ekt t-fndi-trapercR-) N g xrioldlthzo-6-

idin-1-yl)pyrrolidin-1-yl)benzo [d]thiazol -6-
yl)plco{‘ r?? g%’tl nam de;

( BY)-B-rh&hy132-({ 3 @i pedtidin- 1-yﬁp)yﬁ’y)hd11ﬁl li-dlysente [y thxeolze-
[d] t hiazol -6-yl) pyridazi n- 3-

yDisopigytimanige; 3. ( pi per i di n- 1- yI)pyrrolldln 1-yl) benzo
(B SRR R Ry B s b bereo A enl s
yDnicpuijannidez ol - 6 yI )pyridin-2-ol;
( @%&@gﬁ bRt 3 BBl e | et R L Radiy s P
&*{(d] i b r?duéz ﬁ&yﬁ{éh@ﬁtl 91)961&2%!]1){1%6r ngn)gyﬁm;dlwz)&;
( EB) NCret- ﬁypersinq 2 3(13>Y(‘I}Qilélelrl Ml)henzow]t)hwplr -Gyl rdin-3:0l b
e%)oN[rgé%ﬂ;f%% %—gﬁ}z%ldz y pyrromimel -yl)benzo|[d]thiazol-6-

prwonmmmgéldln 1-yl)pyrrolidin-1- yI)benzo [d] t hiazol - 6-
ni coti nam de;

-enethyln2-12-(3-§ mwx(d@% ﬂdﬁlkﬁyuroi)(@l}lbleﬁlibﬁn[zﬂﬂdﬂﬁlaéQlo@ -ybthiazole-5-
cmbo% 1ﬁ )plcollnanlde (R -Nnethyl-2-(2-(3
piperidin-1-yl)pyrrolidin-1-yl)benzo [d]thiazol -6-

yKD)(N)rnﬁh)yll-i}(ﬂ (R@rpaitin-1-yl)pyrrolidin-1-yl)benzo[d]thiazol-6-
N- et hyl -5-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)b
Yan@ﬁ%EmFﬁﬂthlazol 6- yl oxy) pi col i nanm de;

e e e e L Y U 0 e o
yloxyydiatyptnideaz ol e- 5- carboxanlde
B e O BAGE Lh R EhR
yloxy)picolinamide;
(R)-N-methyl-2-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d|thiazol-6-
yloxy)isonicotinamide;
(R)-N-methyl-5-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d|thiazol-6-
yloxy)picolinamide;
(R)-N-methyl-2-(2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d|thiazol-6-
yloxy)thiazole-5-carboxamide;
(R)-6-(6-methoxypyridazin-3-yloxy)-2-(3-(piperidin-1-yl)pyrrolidin-1-
yl)benzo[d]thiazole;
(R)-6-(6-methoxypyridin-2-yloxy)-2-(3-(piperidin-1-yl)pyrrolidin-1-
yl)benzo[d]thiazole;

-159-



(R) - 6- (6-nmet hoxypyridin-2-yl oxy)-2-(3-(piperidin-1-yl)
pyrrolidin-1 - yl)benzo [d]thiazole; -159 WO

WQ2DINEBED45 PCT/ U82008/ 087413 (R)-6-(2-(3-(pPEEUSNS087413
I -yl)pyrrolldln-

BT ST T T

6- rr%t(??l gfp'%fléﬁloi ﬁpg?ﬂ‘dh i )’béﬂzgih'ihzﬁt @fﬂl‘?]:-SH pyrllrmdm -4-ong;

n- -yl -pyrralidin-

- ptinethpink-63- E(ﬁérimlp@cgm 1i- ﬂmypy’hdm kyh- bﬁnmibl,azol -6-yl]-3H-
. 4.12-((R)-3-piperidin- | -yl-pyrrolidin-
Iwnnn$+%4%%hzothiazol 6-yl ] - mor phol i n- 3- one;

I(tmL3 BipeAdint R}r §yrm1ﬂﬁ>ﬁ il qﬂ)nbénzwhlamsr 691'1]'—1ﬁib1!‘phohn 3-one;
benzot hi azol - ¥§ ]-3H quinazol

2%8nﬁhﬁle} B ((R33FrEpgr( -Jadmyg@hmr hyl)fbeng,qthlswlr%yh]éfh
enzot hi azol - 6-yl ] - 34 qui nazol i n- 4- one;
q“ma%"hn‘H%%) 3-[2-((R) -3-piperidin-l-yl-pyrrolidin- |
2]8)-d1b&ﬂg&b—t3|fﬂ2é(m) 3Hipeliiin8t-yl-pyrrolidin-1-yl)-benzothiazol-6-y1]-3 H-
. trjfluoronethyl-3H qui nazol i n-4-one;
quinagqin-oRE:dj met hyl - 2- (3- (pi peri din-1-yl)pyrrolidin-I-yl)

PR BT S AR 3 il 1)

trifluorginythgh3/6- qudjaealardiomes- car boxani de

n%)hé{\idWI- Ol Pl R Dy o N2 af Sl g ar b

carboarhidle4' - bi pi peridin-1'-yl)-N-ethyl benzo[d] oxazol e-5-ca
rboxam de. 20. A pharmaceutical conposition conpri si ng

a(Rharctind - (%@meyld@f i obpyvrelidinduylibenfold|oxeprtpdrradbazmide;

| i i ||
- oRu 25 - BRR-ARH 3ot PR AR FRG R BRG atlg
mdul4abipii@ridhe] 'sflf-acdtby18énzb[AbFbRES-SarbO@ptOr s in a

manmal  conprising adm nistering an effective anount
of a compound of claim1l. 22. A nethod of treating a

20. ?%@g&g&ua&l %b 886 ﬁgjlp § 9 t@@éﬁﬁcaﬂ?%‘ﬁ%%% an%ount ofa

I ng m ni sterin
comp@irfdediciama lanf(munﬂolmloﬁ mmrmlﬂmnda@futlcdlm atcdptaldd cariﬁhﬁ
nmet hod according to claim 22, wherein the condition or
di sorder is selected from the group consisting of

21, AQULEnHBY B8 aidiidkl 'rﬂ&ﬁflaﬁfﬂ QH%GF%&J]@F Iﬁﬁﬁmﬁleg% %%@ﬁt@rs in a mammal

asthma, attentio deficit hyperactivity sorder,
comphs$ipg h@rmnmht@*urgomlreffectngmmoum ofly sébmpatridoot,clamghi t i ve

deficits in psychiatric disorders, deficits of

menory, deficits of |earning, dementia, cutaneous

22. Calgbiedss tr@ﬁtﬁ]% a2 aRIon G ARBERS moliMRRdIUy tHE BREMARe-3 receptors
depression, epilepsy, gastrointestinal “disorders,

in a mapfad eerplising admiustenmg ans¢féactine emeyrdf o remppend ¢fazja1m 1.
medul l ary thyroid carci noma, nelanonma, Meniere's
di sease, netabolic syndrone, mld cognitive

23. | Mpahdemydtaccdfdigatb RRim 22, 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 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,
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nood and attention alteration, notion sickness,

nar col epsy, neurogenic inflammtion, -160 WO
WQ2DINEBED45 PCT/ US2008/ 087413 obesity, obsesRCWES2008/087413

conpul si ve di sorder, pain, neuropathic pain,

osteoarthritis.pai.n, , Parkinson's.di sease cystic
ObeSItasv%br%ﬁssggﬁrf@m@“p%%fﬁréﬁpH?lanﬁegropéﬁaﬁp%lfwt%%ﬁ%ﬁy of
Parkifs6hs 2RBACEFUIFey sﬁ@ b4t @9ndrSBRL dcﬁm%ﬁl?&lﬁa AR 'Héﬁéﬂts of

Tourette's syndrone, “vertigo, and sleep Tdisorders.
schizaphrenih scimeeh odpticthoekli SygdromecK alenrotes's syindrosian veitigo, and sleep
ondition or disorder is selected from the group
8h5|st|ng of attention-deficit hyperactivity
di sorder, Al zheiner's disease, deficits of nenory,

deficits of IearnlnElF denmentia, mld cognitive
24. i Apamemadraccerdingos BRRavhersarihe cordiier predisadesfis slected from

the gr&gb&&&ﬁpﬁg Qf Qtenﬂgﬁ %18%8? %gl}er??cltl@ﬁgrd %)tscf%lf,gg:ﬂ?]elmg‘gé @ifgage,odfeﬁmts

of meﬁlof‘ﬁdlleﬁblﬁit@ léa&dmgpdtermshfua,anﬂd) opgiitick dfpadhinsdhiz@thrénia,
radi ol igand. . 26. The use of a conmpound of claim 25, .
cognitdyq dedicite|of shirophienigy BIEOIERYs PlEEN ﬁiagoréﬁrs pa(ﬂp)neem@ithmpqm and
Jo- | B pyrazol -4-yl)-2-(3-(piperidin-1-yl)pyrroli
OSteoa?hw'%B- yl)benzo [d]thiazole; (R)-6-(1-Methyl-
| H pyrazol -4-yl)-2-(3-(4-('8F)fl uoro-piperidin-1-yl)py

5 G TR B L

[d] t hiazol - 6- yl)pyrida2|n 3 (2H) - one;
(R-3-(2-(3-(4-(' 8F)Fluoro-piperidin-1-yl)py rrolldln-
26. The usy lof bepmpoyrd] aftvlaimal 5, 6clegied trmzAbe gugiun ch&yﬁmg of:

d
P By G sl 4 B Ripsdiny oy yrebtinal .
yDbmm thixeero[ d] t hi azol - 6-yl ) pyrrolidin-2-one; and

bR Ll RAT A L

yl)benzo[d]thlazole,
(R)-2-(2-(3-(4-("*F)Fluoro-piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazol-6-

disor(fé:

yl)pyridazin-3(2H)-one;
(R)-3-(2-(3-(4-(**F)Fluoro-piperidin- 1-yl)pyrrolidin-1-yl)benzo[ d]thiazol-6-
yl)oxazolidin-2-one;
(S)-3-Hydroxy-1-(2-((R)-3-(4-(**F)fluoro-piperidin-1-yl)pyrrolidin-1-
yl)benzo[d]thiazol-6-yl)pyrrolidin-2-one; and
(R)-N-(2-("*F)fluoroethyl)-2-(3-(piperidin-1-yl)pyrrolidin-1-yl)benzo[d]thiazole-6-

carboxamide.
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