HETEROCYCLYL COMPOUNDS AS HI STAM NE 113 RECEPTOR LI GANDS Fi el d of Invention
The present invention relates to heterocyclyl conpounds of fornula (I) and
their phavoeeeukpdwal |y acceptable salts, its process of Poranzmeneds and
conpositions containing them 5for the treatnent of various disorders that
are related to Histam ne H3 receptors. Background of the Invention

Hi st am ne HRTERERBIAIYI SORMPOUNDN &3 RISTANAINGTH ) RECMUR LfEXRKDs and one out of
the four 10 receptors of Hi stamne famly. Hi stam ne H3 receptor is

i dentifiedFieldof&mentiany i ¢s cloning and characterization were done in 1999.
Hi st ami ne H3 r eTieppresenti iaveRtign &mdo thereracycBI gérhpodindsestt fointuilaC @ ki thein€r VOUS
system and Iesser t ent er| eral nervous stem .. ‘

Li t er at ur eP&0P er%lgag@saﬁceﬁwbl sa‘ SD({} EPHEIORANT S8 %{tg’f’%co@?f?"ﬁéhe%ed in

t reat meht fprth@@rgaﬁlmcntv@/amlsdtsckémthetlarelrtlatsmtoj-bwmad H:Géceﬂhlar macol ogy, 2008,
154(6), 1166-1181), sleep Ry disorders (Trendg in Pharmacol ogy Science,
2004, 25(12), 618-625), obesjty (Ml ecul ar | At Tons, 2006, 6 (2),
77-88) and pain (Pain, 20083\1 N Pat |)1ts / Pat ent

publ i cations US4695575, EPO{51826| RD4022060 and
W2003004480 di scl osed ser] f : gands at H stam ne H3
receptors. ,Wile sone HStam ecept or Iléands have been di scl osed,
no conpound 20 till date is launched in market in this area of research,
and there still exists a need and scope to di scover new drugs with novel
chem cal sBidkgltoUthftiaornv&rﬁaat ment of disorders affected by H stam ne H3

t S Th t | at t |
[ st ne. Ho 1 SSRRPEE M RS Db POTED apR errpr (PG g pieh e gy © MOV
2012/ 007 GREDIHINIDLGOBTD LRER5n H3 #Rbepios is-i@hONedFu 983 S(ch)sZc—ldﬁZh,g-aM
(0) - R4, “%ha@ét@x)z%t‘cﬁ gpcﬁfe'uli H'&d@dHB{am}h@%li’écEétBHE %%b&é’eﬁ'té}’g'lzl‘rg e’ext YA or

heteroary wherei n substituent I ndependent |y
sel ected f B! RgHRUs Gesiem an%?sewtenmlheg@mheralnwpus sgteRoxy, hal oal | cyl or

hal oal koxy; R4 Ll&l‘ﬂlﬁ@&l‘ideﬁdétsﬁébeﬂi thh’tr}ﬁ!}mﬁhé He tr&eptats kahl be wsdiCih ARAdh¥t of

cycl oal kyl al k het erocycl yl _or heterocyclylallcyl;
wherei n sutP&tt ?l‘("ué’ 'yers r#ES}“sge OBH‘ E’ 108 'ﬁ‘ﬁ@péﬁ?ﬁéh‘ﬁgj/ S8R ect ed
from hiydr o@mndershyﬁerﬂxyn Phamaapiigy mlekqel ,20(Bl kogy), skl kekityoMbleunal koxy; R5
i s hydroge K h occurrence, R3 is

[ ndependenl{;l iﬁédé% 79%@%(1 ﬁamhzao%,mgﬁkglll r al koxy; 10R2 is

hydr ogen, substﬂatemsed’ oPatft!mswb@mttOm e @SARYTS, orEPEdBal KYD2010826118i n
substit Uenwazomhoﬁ@aﬂnsﬁo%mm&@ é%&%sé%l%‘é‘nés’l#%&ﬁﬁb‘iﬁd@tak Yigan@! 8GH; ﬁ{ﬂn fid om

hydr ogen, hydroxy, hal ogen oxly hal oal kyl or hal oal kox Xis S,
Nor 0y i reesns &Vh"isorb@ Hlsgmaﬁ H3rffvé aaaﬁglah@bqe? slﬁsl@eq d‘OZOmPOUEf}/ is an

i nt ege?0 ramgaamgs fanmd}nmrkza in m.srarealosreawmm]eg&fe gi.negsmgna‘eaefmdaoﬁe% 1, or a

phar maceut j.cal |y ac aIt t here he prese i nven elates to
oo of o (HEPus Bl ERR PRfrEC el it BF SeBmER s PRI Lo

manuf acturBISMmedlB@@znmm in the treatnent of var| ous disorders that are
20r el at ed §;ﬂm|1'ﬂ “F) al €ceptors. Specifically, the conpounds of
this invention re usefe in the treatnment of various disorders such as
cogni tive di sor'depssensipgatipndelaieyteaevs! Higpraiap Hyregantpr hgangs of the formulp )anot her
aspect, the invention retates to pharmaceutiigal cgnpositions containing a
therapeutically effecti ve\e unt f at le c6rrpound of forrmula (1),

and pharmaceutically 25ac’v: alts t er% Yni xture with
pharmaceuti cal accept abl g exci t I n Rier aspect, the invention
relates to nethods for ?ndsoof fernula (1). In yet

anot hej5 aspect, the i Rvent i furfher relates to the process for preparing
conmpounds V(V)p:ere;‘inor mula (1) and their pharmaceutically acceptable salts.




30Representati ve conpounds of the present invention include those specified
bel ow and their pharmaceutically acceptable salts. The present invention
shoul d novoRe1r2depEdrued to be limted to them 1124 | PCT/IN2010/000740

- Cycl obut yl - pi peridi n-4-yl oxy)-6,7-d i hydro-4H-thi azol o[ 5, 4-c] pyrid

i n-5-y1]-propan-1- one tartrate; ‘

[ 2- (4- Cycl obutyl -cycl ohexyl oxy) R4, 5, 7, 8-tR{ r ahydr o-t hi azol o[ 5, 4- d] azepi n- 6-
y1J-cycl opr opyl net hanone tartr atle;

Ny[1]2 I(O rloafglnggnugrgé cRbPRI'%/)QTé J;Ex/om 56, Stoh,aty AN PERERIAZO! - 6

1- pi peri di Reclealiylgagyhyor be‘?O‘HY'hWF"(Hl Supgtifyenta 0y §F gneer ¢Moss and @rerindspepdqnilyy | opr opy
| - 5met hangdRtel @brh hfdﬂ'&gen hydroxy, halogen, alkyl, alkoxy, haloalky! or haloalkoxy;

cl obutyl -[2- C ob er dro Ht hi azol o[ 5, 4-
((:?/pyrl gl % 5[ y 1]( |%o ﬁ,é{\:'ﬁ gé]é Plgplgpta{egaﬁ'cyl c}/clloafl(c}'/l) cycioalky,ah% aryl, eteroarlyﬁ1 z [
[ 2- (1- Cycl bdserboytlylppp beterdeyalylhikyl; oxhefeirt substtuémgsc raay4 bt tdne st omarg Sand- &g pyri di n- 5

-yl 2-fl t t
L0110 (1. LEGRRRADY Soecm RAHORBRLAL ARy yaogen, gk Mhow BIBIRE &4 o) pyr i o
in-5-y1]- Shﬂ@ﬂqu,- but an- 1-one tartrate;

Cycl obutyl - 2- (@,g@g%g}pmﬂgt@aw@,n 4 yI oxy) 6, 7- di hydro-4H-t hi azol o[ 5, 4-c¢c
] pyridin-5-y1] - met hanone; Cyc¢ (1|sopr§ﬁél-p| peridin-4-y

| oxy) - 6, 7- di hy it ERh PECHRSnGS, By '6PéeP&“49f‘ Eea?%ffﬁmmmg% tWhefflkorYir t r at e;

?Ci opﬂ@gyl [ 2- l(zjlus Eﬁd@dg@rprsﬁlﬁytbte@brpﬂi’smlﬁlltﬂtedlalWIQXV))d(ﬁlk?l- ihéryid ls@bsdtbkrdid)i azol of 5,
c] pyri din- rret anone 1 :

Cycl obut yl * f’ébe( cyc o5 A 30 Peﬁé‘:ﬂﬁ PHHY By frogeny by Ry ahaleesaalinh azol of 5, 4

- ¢] pyr i di nalkexy. ksl anaielkbgr t r at e;

201-[ 2- (1-Cycl o,pgts?/ Opbperl di n- 4-yl oxy) - 6, 7-di hydr o- 4H-t hi azol o[ 5, 4-c] pyri d

i n-5-y1]-2- norpholin-4-yl-ethanone tartrate;

[ 4- (5- Cycl obut YMiSE 97 Ndi hydr o- 4H-t hi azol o[ 5, 4- c] pyri di n- 2-yl oxy) - pi peri di n-

1 -yl]igyclopr Oﬁyisamntb@ma@mg%maa 8,

[ 3-(5-Cycl obuty; 6, 7-di hydro zoI o[ 5, 4-cl pyri di n- 2- yI oxyypi peridin-1I-
yl 1 -cycl opropyl 3 B4 ﬁ%%{m%'é‘gﬁ&'f‘ﬁ’

[ 2- (1- Cycl obut y¥:ipamietgeal rangidz fydm&y))l- 6r afphainfayedticati vl iécehabiezsalt hEeofd- c] pyri di n-5
-yII-cycIoprop

13- (15 Gycl obuty QE:%%? RS E o Dye of a permoruicaly effectivg movs) ofcamapund o1 g 1.
-yl 1 -pyri dpfnfoz;nuw ﬁ%M@%@ me@g@zgnent in the treatment of various disorders that are

30[ 2- (10 CYfelaRBW Mbarin®RS fediphrst- Y1 OXY) - 6, 7- di hydro 4H-t hi azol o[ 5, 4-c] pyridin
-5-y1]-(4-net hoxy- hen 1) - et hanone tartrate

1-[2- (1- Cycl ob "Cﬁ W b W‘Edwfo%w"‘@"‘wncﬁf%%%m4‘fefettﬁr%félvef[oss4 c] pyrid
in-5-y1] - 2d.sqadeﬁ;eudhds toghitiyd dmdaamedkaaém" abeSity and pain.

O

1-[2-(1- QIcIobt |per|dn4 4-c] pyrid
L[z (1-Orel bl Ml BECICh A PROLS, Db A azel ok

n- 4- yl oxythergpeititalfy affortoe bmouneofas lahst onreycdinpquBd at-farmula (I), and pharmaceutically

h

ydr Ht h
(1- Oqzlsgl O%E%Pk%{l%gﬁeg% El}éaé‘f;fu(%&?d’h%&%gcﬁleasca plable efc'p'eé"7 di h}/dr 0-4H-t hi azo
[ O

o[ 5, 4- c] pyri dp ftidhanotherpspeqty mwwwqestgmmsdoq Lﬁm&SWR?R%SDG roya

hydr o- 4H@hi azol o[ 5, 4- ¢] pyri di n-5-y1] - 2-net hyl propan-1-one tartrate,

2- (1-Cycl obutyl -piperidin-4 - 5- ( rif)]uoronethyl-pyridin-5-yl)-,6,7-
di hydr o- 4Ht hi aZ YS‘I[O%"OH'eE]aﬁS??t’I H‘len'\é%e"@f‘c ol 30 (the pocess Yor' preparing

-i sobutyl -mn}petmnmﬂfprﬂauyl(bxgd)theﬁrphmdiammhaﬂy dbkctptableaalnl o[ 5, 4- c] pyri di n-5-yl1] -

met hangpe tartr, . :

[ 2-(1- g/]cl obut ylfébrg?e'ﬁtgtr“fed; Omp%mds of e preéen} mde'ﬁm'(‘:ﬁn(gluﬁﬁthfse Sﬁec'fed Ibelf\g aﬁd c]lpyridin
- 5-y1] - ( 2-thaipphamag¢utienly rﬂectehtylrle Wﬁ ﬂauerpr%eny 1r)vewen saoulsiet be construed to be

[ 2- (1- Cycl gt yd idpi:per i di n-4-yl oxy) 6, 7- di hydr o-4H-t hi azol o[ 5, 4-c] pyri di n-5
-y1l1- pyridip- 3Cyl met hanone tartr

2- (1- Cycl oblFe1CryPbysi-piperding V‘P’@Q}W ‘ghjﬂwkbﬁhﬁz@[% -clpgridin-giyHspiran-t t hi azol of
S, 4-c] pyr i ehenerdear t r at e;

15[ 2- (1- Cycl obut yl - pi peri di n-4-yl oxy) - 6, 7-di hydr o- 44t hi azol o[ 5, 4- c]pyridin
-5-y1] - (tetrahydro- pyran-4-yl)-nethanone; [2-(1-Cyclobutyl-piperid

i n-4-yl oxy)-6,7-di hyd ro-4H-thiazol o[ 5, 4-c] pyrid in-5-yl11-norphol in-4-

yl - met hanone tartrate; [2-(1-Cyclobutyl-piperid in-4-yloxy)-6,7-d

i hydro-4H-t hi azol o[ 5, 4-c] pyri di n-5-y1] - pi peridin-1- 20yl - met hanone
hydr ochl ori de;

[
[
2-
I
[

2



6-[ 2- (1- Cycl obut yl - pi peri di n-4-yl oxy) -6, 7-di hydro-4H-t hi azol o[ 5, 4-c] pyri din
-5-y1]- nicotinam de;

[ 2- (1- CycWobkatyi29¢s0per i di n- 4-yl oxy) - 6, 7- di hydr o- 4H-t hi aPOTANB1de@pyri di n- 5
-y1J-cycl opentyl net hanone tartrate; 25[2-(1-Cyclobutyl -piperid
in-4-yloxy)-6,7-d i hyd ro-5Hthiazol o[ 5, 4-b]pyrid in-4-yl]-cycl opropy I-
met hanone L@yBloButyl-cyclohexyloxy)-4,5,7,8-tetrahydro-thiazolo[5,4-dJazepin-6-yl]-cyclopropyl-

Cycl opropylpa(;f‘Z yaJil) |tysof)rop§/>i gl)-perl di n- y 4-vyl oxy)[ 4, !S f’ -y]et>;aﬁyg)r!o t hi azol of
5, 4- d] azepl"fi=®" é Y%et hanone tartrate; [2-(1-Cycl obutyl - pi peri di

n- 4- yl oxy) Nq2-{+-Qydldbyei-piperidin-4- yin@zajsa[mmmmymdmmm-maphmmar opyl -

?ggg} 2?202&5( % Ll%@.(l);ll p%ﬁ&f{?—g g‘o\,%) @?ﬂ;ﬂfdﬁ&?ﬂ 'tﬂ?azé]oi’éuogf%'}ldlg S-yl]dcyclo ropy ? sh-th

Cycl obuiyl mpthano &ﬁmtlesobutyl pi peri di n-4-yl oxy) -6, 7-di hydr o- 5Ht hi azol o[ 5, 4-

b] pyr i di n- éyycbhityl-[Peth RSB I-piperidin-4-yloxy)-6,7-dihydro-4H-thiazolo[5,4- yi]-

35N42- (1- %;Lobgtwﬁ pI per?dfﬁ 4-yl )(I)x y)} 1, 5y6 7- tetrargg/df]gyrtl)del?]got]hl azol -7-y1

] - pr opi ona ?P@“eéi/m[’tﬁ (1- Cycl obutyl -pi perid in-4-yloxy)-6, 7-d

I12)2/d2(i all'l-DXIMI?’:101515)414rpeﬂldHWWTY):-G’J?E;MT-%PDBM?ESHK c]pyFéin- |5-y[l];1(2 :?uglr]O- | 5v11
c [ in-4-yl oxy t hydro-pyrrol o oxazol -5-y

- pr opan- 1- é)h%@&%éft % 'E)W cI obutyl -piperid in-4-y

| oxy) - 80 6- U[Zﬁ(yd?yelomlmhdlpéfyﬂfamkéi gdihydso-yHhigplofidenkmmidit -y I N\3-fri2thy - |

- Cycl obut ylgmaw R&Leiudidle; 4- Y1 oxy) - 5, 6- di hydr o- 4H cycl opent at hi azol - 5- y1} - pr opi
onam de;

-[2-(1- q/c%l!ﬂw;/l (21 jseprrri-pipgtdin-pyy)#, Telibdrayti-thiagglold Stcyrdia-Selt hi azol - 5-y1
}-propan- thethsogs; 5 1 -[2-( 1
a?_/Cl Obg;gé)'cpopp yl- [g (P1soerppr1¥gndm-4i5 onxy)%qrd?hyB&Ii-PtL%L ‘?0[5 4- c}pglrmu? %-())/ll]- 4-yll-prop
N[ 2- (15 Cyottenoteythrirgte;per i di n- 4-yl oxy) - 5, 6- di hydr o- 4H cycl opent at hi azol - 6-y1

] - propi on s i
- Cycl obut 3@ cp?mgy [cEi éyiio{/)rog);(lf)'pegd'g"‘dloﬁ{)dﬁf d'ﬁ@%@% (')aﬁ(él?l[tsé‘oc}‘gfg'ln-SG- y1] - propi o
nanm de; yl]-methanone tartrate;
1-[2-(1- Q/@}cmmwﬂz(nbﬁﬁfpfogynrmnwnmwaxyﬁs ﬁdﬂym.dn%.&worsw Qbytidpi-Fipxazol -4-y1
Wpr opan- 1- &9
1-[2-(1- Q/'E‘ft BRI Fper i di n- 4-yl oxy) - 4, 6- di hydr o- pyr r ol o 4, 3- d] oxazol - 5-y1
] - pr opzin- 11-DF(@-Cyclﬂxﬂlt)Np[me{m—h-yloxy) 6,7-dihydro-4H-thiazolo[5,4-c]pyridin-5-yl]-2-

- Cycl obuty er,i XY) -5, 6-di hydr o- 4H cycl opent aoxazol -5-y1] -propi o
nam de; 'J['(fﬁlo%n ﬁjf %lﬁ?ytf’%% peri d| n-4-yloxy)-4,6,7,8-tetrahydro-th
i azol o[ 5, 441£§ §z<é?huryl ijm}'drpﬂbiptamdoﬁ oplpyridin-2{y@xy)- Pipendm 1-yl}-cyclopropyl-

- Cycl obut y,},eﬂpgng,grtérgétg\ -yl oxy) - 4- net hy1- 6 7-di hydroL4H-t hi azol o[ 5, 4-c] pyrid

in-5-yl1] an- -
15142- (1 ds bﬂ?tgvry' ﬁ7ﬂéwra14htthw:§q1q£§drylpm¢rr Tylewwirprdin-hyHcyclaprppyhi azol of 5, 4
-c] pyr25d| rhn&hayiéa}e-tarﬁit@pan- | -one;

R

peri di n- 4nydtmyr)etz&tratet hyl-6, 7-d i hydro-4H-t hi azol o[ 5, 4-c] pyri di n-5-y11-

Chyar o an Eh S SEpL ARl b B8Y #}?ﬁ?@@%ﬁ%ﬁg BRI & T
- Qycl obut ynﬂl@n?neme,pl per i d

4- JYelp; ’ : 1-
51 O oy Brfpuith L BlAs0LahE °§’éﬁ‘§ﬁ‘{}a’m P A D h 2.y

| oxy) - pi pé#‘?’éf r{‘ée‘ho““o'{‘,’ fRitri le;
- [2- (1- Oyababaybhua pipaintd-yloayye\ 7 Ghylradittitieiols eippiidiaohf B, 4- c] pyr i di n-5-
yl] propans en%n 13 Ethanone tartr te;

1-[ 2- (1-ch’1 yvl-aze an-4-yl oxy)-4,5,7, 8-tetrahydro-thiazol o[ 5, 4 d] azepin
-6-y1J- pr oplani- Clclol@@l -piperidint4-2logy)- @M)dbu‘ﬂ!ﬁﬂ“wo{ﬁﬂ’rdpyndm -5-yl}-2-
i di n- 35yl %M)}prépﬁetzangnet et rahydro-thi azol o[ 5, 4 d] azepi n- 6- yleropanI - one;
1(2(1Q/cou?}/ yrrol id i n-3-yloxy)-4,
i hydr o- pyrr@tCaplet ‘@l'd’]ﬂeﬂ‘i"%rﬁdhx%l %r@iﬂlﬁwdﬁawnesplfonoﬂaré7<hhydro -4H-
1- [ 2- (1- Cymhmps ¥t pamRadide;y| 0xy) - 4, 6- di hydro-pyrrol o[ 4, 3-d] t hi azol -5-y1Fp
ropan-|-one; 351-124 | -(2-Hydroxy- etByp pi perid in-4-yloxy]-6,7-d
i hydro-4H—t hi azol o[ 5, 4-c] pyrid in-5-y~ } - propan-I-one;
1-[ 2- (1- Et hoxynet hyl - pi peri di n-4-yl oxy) -6, 7-d i hyd
ro-4H-t hi azol o[ 5, 4-c] pyrid in-5-yl]-propanl-one;
1-{2-[1-(2,2,2-Trifluoro-ethyl)-piperidin-4-y loxy]-6,7-d ihydro-4Hth
azolo [5,4-c]pyrid in-5- yl )-propan-I|-one;
51-[ 2-(1- Cycl obutyl -azetidi n-3-yl oxy)-6,7-d i hydro-4Hth iazol o[ 5, 4-c] pyrid
n- 5- yl] - propan- 1- one; and the| T phar maceut i cal I y accept abI e salts.

~ 1 " Y b1 - o - T 1 M



The term "hal oal kyl " neans strai ght or branched chain al kyl radicals
containing one to three carbon atons. Exenplary "hal oal kyl" groups incl ude
f I uor onetwgl2p12dizdd7aor omret hyl , 20t ri fl uoronet hyl, trifl ueCcoaNtnd/po0740
fluoroethyl, difluoroethyl and the Iike. The term "hal oal koxy" neans
straight or branched chain al koxy radicals containing one to three carbon

atons. Exenph @&Mobuk}ﬁ?.?&ld‘ﬁ% Yioxyds MeRandsifdnN0& 7 bin @6 ARRRIBBIOYs,4-
di f I uoronet ho trifluoronethoxy, trrfluoroethoxy, quoroethoxy,
di f 1 uor oet § ¥d the like. The term "cycloal kyl" means non-aronati ¢ nono

cyclic ring- [mi(l-GycIabutgl siparibing-yadx9Rs 7-d B pdra-e Hhi@o | 5,459] pyridil Sy }-2-mgth@ups i ncl ude
cycl opropyl qur)/rl OQ HI cyclopentyl and the like. The term

"cycl oal ky PP *feans c ycloal kyl ring radical directly bonded to an al kyl
group. 3 2-(17 fh@obﬂlel-m)érviﬂy‘}-Ylowéérﬁ'stfé]nyrommwwvmﬂilaﬁ-ygr,(tﬂréihmowbsti t uent

deri ved frqmz@k,‘gr d@gomatic ring, Exerrpl ary "aryl" groups ‘i ncl ude
phenyl , naphthyl and the |ike. 30The term "heteroaryl" means organic
conpounds {CHelpPreRy iz isobutyl; PiRgridie-fyloryrte’-dibrroat rihirgolab drideyridinaadlir ti on to

car bon suclhethanchtiafttdfe; OXygen or nitrogen, as part of the ring, these

o1t hor 51 i LB R RS BN ar A PR B IO ncl ude.

pyridi n@, pifliorwingthyl@yriienztimethamonk;, benzot hi ophene, furyl, dioxal anyl :
rrolyl ly -y 1RV ARR ! iR
gﬁr nol ?/nyl 2@0?6 ﬂtyl%} &1%4 yf&% d?d dp&dﬁ' h?@é“ra‘% ?i)érs ]%Paébr}rreans

non- ar omat Wt?thﬁ*i?ﬁ%)‘ﬂ@?'él icring of 2 to 7 carbon atons, whose ring structures
include 1 tzou%ybrerm@prM4-yrokaﬁsepya§tm3tw svaﬁd.hﬁr@rrﬁmmo[ba cgsh@md ed nore
than once in ring. Exenplary "heterocyclyl" groups i ncl ude pyrrolidinyl,
p| peri di nyI‘a,mab‘i perazi nyl, nor phol inyl and the |ike. The term

"het er (bﬁ:yc[zydla(tyklpbuiymmnmh@toei)w@hy}dro4m ﬂ@zdila{dnibﬁiyndihﬁ%t(ley'al@mﬂded to an
al kyl groug hﬁ-met rng "treating", "treat" or "treatnent" enbrace all the
meani ngs s %:ﬁ" as reven? ative, prophylactic and palliative. The
phrase "ph# ﬁe(b'elgbutadavmeydlatéc@m)eﬁhﬂ dihyslgrl-4 1 thiazelol d erlpysdinfigd]-mdmeholinths t ance or
conposi ti og,. ,gu%orgear{;.ggpatl bl e chem cally and/or toxicologically, with the
ot her i ngredl ents conprising a fornul ation, the mammal being treated

therewi th. (2 ﬂé‘OW“gﬁ’é"d"ﬂ Arloxeerrqibysra-4H-thapleld tredpyEspdnt Pineedionds | ned as
"an anpoint ymetﬁanmmpawmbneé the present invention that (i) treats or

prevents t t ar_di.s or sorder. (1) attenuates,
anel i or at egsdfﬁéﬂ | ﬁ‘i‘qﬂﬂpegd' %éfoéy)'%?'quls‘i/%fhdﬁlo £ ct]WEd‘Baér)il%cul ar di sease,
condi ti on oicothamde;der (iii) prevents or delays the onset of one or nore
synptons o | ed herein.
15Comer ci Lzl(tl@gﬂg{?? ﬁ;\‘é\;lé%-ztg![o? ?Siﬁd Jﬂ%ﬁ‘%a&?ﬁ r? |y ﬁ%ﬁ?? g@%&kp Room
terrperaturé‘eﬁhé‘fOé?‘Sm?'G 25 - 40 C. Unless otherwi se stated, all nass spectra
vere casri er1ailoblity i phefidih-4 SRRAL6 1 AMRIro- S HADATo[S Ry w]ec f6sepytied at 400
MHz on a Bruker instrunent. Deuterated chl orof ormg E)) met hanol or
di et hyl suf“F@?('iOB‘é‘a%@ used as solvent. TMS was used as |nternal ref erence
standard. Chdoprepgl-[2€ hisbpropabigeiiind-goey{a/sosSsiechhy dio-piazbls(Spetlazepil-64yn ( 8)

val ues. ZQlet]; ftgmagwr ng abbreviations are used for the multiplicity for
the NMt sig ¢ A ngl et, bs=broad singlet, d=doublet, t=triplet,
g=quartet, IQqGrqulublrtbtl@tpenm&Mbwét6 7-@hbiddﬂoi}bth@ﬂdd@,l§+bdny"dldt4s'di@u@bmonyr-l pI et,
tt-- t30r| Rlefabnofd; triplets, nenultiplet. Chrorratography refers to colum
chr omat ogr aphégg rformed using 100 - 200 nesh silica and execut ed under
ni trogen soxslorutyitnirgainé i bghudstih-theselais i ame '"2‘5*T1‘i§°R96ﬁ‘pounds
nonmencl at ueg;i s generated by using ChemDraw U tra 7.0. Pharmaceuti cal
conpositio

oD | B b SRS IR sty |

accor dancemgihtrionst andar d phar maceutical- practice. 30The pharmaceuti cal

COMPOSS | ORTa]. AL BRI UEA 500 Ty hEuch WUl oyt | onl

manner usi ng one arma acce Irent. The

phar naceut i g%r(lr@c@bwmranﬂe‘@mwm bﬁltlyqrcs‘ﬂéﬁrwle[ﬁ 4elpygitingemitrrormrlis, t he
active conpginds of the invention may be fornulated for oral, |ntranasal or
par ent er al (e g., intravenous, intranyscular or subcutaneous) Such

phar maceut i cal corrposr tions and processes for preparing same are wel |
35known in the art. (See, e.g., Rem ngton: The Science and Practice of
Pharmacy (D.B. Troy, Editor, 21st Edition, Lippincott, WIllians & WI ki ns,
2006) . The dose of the active conpounds can vary dependi ng on
factors such as the route of adm nistration, age and wei ght of patient,
nature and severity of the disease to be treated and sim |l ar factors.

Ther ef ore, any ref erence her e| n to a phar macol ogr cal I y effectr ve anount of

o o . I Y



(2) (4 R3INTf\ RX'9 Schene | In above Schene 1, pis 1, gqis
1; ris 1l Yis N Xis S R is -C(0)-R4, -S(0)2-R4, 10substituted or
unsubst i tWwDed12¢2e070al | cyl , aryl or heteroaryl, and all ®ChRAN2E¢NPGIE are as
defi ned above. The conpound of fornula (1) is coupled with conpound
of formula (2) to form conpound of fornmula (3). The conpound of fornula (3)

i s depr ot e¢BM-CyRIcbayirpigeeapaLicky)s, &ﬂmid?ﬂJbﬁrow,s«ﬂBkwmwmuml%e;forwl a (4)

i | ed ol 15 d of f. I 1).
n the i r NeAPeEPSERE-Ra b b e et AR R PPl o (1) s
coupl ed wi NH2<bpdebntl-piperidordiyibwy)-6.BYihy droAbrcyviemntpbiardt Syl rpmepicrargidy;.  Thi s

reaction i Yoi i furan,

t ol uene ? pe(fa)gg)t lep &g{iéﬁe}goxg}] lg)ﬁdzﬂ)ﬁl 4ﬁﬂ @l?e}lFé{B%E%i%f ?f or mam de,

and the>lik éyﬂrcﬁloﬁv%twedmﬁaﬂ@m %ﬁwdm@ﬂ@iomwﬂwnldsxlhgoma@tlroahydr of ur an.

ﬁ ghedr each C{Q-'Ol cwobbgl ﬁl{)écrﬁﬁlhﬁjﬁoﬂyﬂs Blamyaaﬂaa;p?@peﬁ&mgz p?df)mbarﬂiae sodi u (rjn
ydri de, r at e,.. pot assi nate, sodi icar on sodi um
hydr oxi de B‘ 52?9%’@91’ E‘ﬂ%‘ﬂ@érY'%fﬁa%g]@f/@?gﬁr%W"‘a@‘?w- '§Bd’f‘i§’fﬂ‘ﬂ§} i de. The
reaction i % [2:—6F@yc@dutﬂmeeadim-mmmy)tm&ydm-pyrﬁlo[M]oMlatylmprapin-t-Jsle reaction

may r ange é{)gl &ctogutﬁ éﬂ)%ﬁﬁxﬁ-4 ypox f-ﬁg @P}{d}éon )J’rgl?é&-gﬁhlz&% Cf,?] qua%?% T QOI(JI‘S)S i Isn

t he second ove

depr ot &t e¥-[2- 10(31’@*’%!‘!?1@@6mﬁoxmd)-éﬁ*iﬂlmrﬁﬂﬁayqlmenwﬁkhmw-WB@mloomldfs
preferably,g 1t¢>%b\9ﬁtp,ﬂendlﬁmyv&9)t4 §’ﬂ§Qnﬁ%d%ﬂﬁnﬁﬁmﬁﬂwﬁnﬁ@sylﬂﬁéd&#'i‘e et hyl
acetate, dichloronethane, acétonitril di oxone, di nmet'hyl f or mam de, and
the like of™a nmixture thereof and preferably by using dichl ororret hane. The
reacti on map-hecypfobeatpagridin4tynRy Pr-0aBNeg-dHyda-ALhrzais b cRsridis-biluor oacet i ¢
acid, sulfuric acid, acetic acid, perchloric acid, hydrochloric acid, and

t he I|ke of %" rhx fure thereof and preferable 15 by usi ng trlfluoroacetlc
aci d. The -a0tGyolobitg-piraridin-ddicayt7-fiord-GTrdibydro-aHehiabloBR-(pyridinS5yllC and

pref erably lg:agge(gnature in range of 65 Cto 75 C. The duration of the
reaction ¥ range from2 to 6 hours, preferably froma period of 3 to 5
hour s, 112-11Gyelopy piveridindiapy)o methy S distiveropitLibarolals. brlpytdieseBmpound of
formul a (4?roﬁa§-lc&gpl ed with corrpound of formul a (5) to form conpound of
formula (I ctio era carried out_in, solyent such as
di chl or orre éyc‘["é‘ltﬁ Bﬁ?BT‘lX g Eé'ry{é"hy@i"h‘@! th‘é%," Yt Elpyridin- S‘YM

di met h30 f opropani lekee; and the i ke or a mxture t hereof and preferably by

gzlsggsglcﬁhg r| e?ﬁ{/})ﬁam n Ilbg)grfass car ﬁ%ﬁﬁx‘é&lo&&%@y ?H@In;(ran ﬁfe an

pyri di ne aprdraprledngr abl e by using triethylanmine. The reaction is carri ed out
at room t enpe(atydlobutyl-BiRioR—MiRkitiAN. ﬁ}fxptéﬁﬁd,hﬁﬁ&hnmazaﬁps AL 3PFRinfsLAM 15

25m nutes to 45 m nutes, preferabl’y froma period of 25 mnutes to

35ni nut es. Propan-l-one;rpq corrpounds of formula (1), formula (2) and formula (5)
nmay be2s onmeydotatyl-y-(Rprapibaph 8,6 rettRyirdBiapl 6P AchEridiy-2-§RRY)eHaiRas- et hods or
by nodificat, on) using known process. The conmpounds of fornula (1) can al so
be prepareci“boy us’l ng Schenme Il as shown bel ow WD

2012/ 02907 0RETQyhRBMII/28:p¥4Ploxy)-6,7RBhydroRiH¢hiagdig[ S, R8)pyridin-5-yl]-propan-1-

one; 4
1-[2-(1-Cyclobutyl-azepan-4-yloxy)-4,5,7,8-tetrahydro-thiazolo[5,4-d)azepin-6-yl]-propan-1-
30 one;
1-[2-(1 Cyclobutyl -pyrrolidin- 3-yloxy) 4,5,7,8-tetrahydro-thiazolo(5,4-d]azepin-6-yl}- -propan-
1-one;
1-[2-(1 Cycldbutyl-pyrrolidin-3-yloxy)—4,6-dihydro-pyrrolo[4,3—d]thiazoI-S-yl]-propan-l—one;
1-[2-(1-Cyclobutyl-azepan-4-yloxy)-4,6-dihydro-pyrrolo[4,3-d]thiazol-5-y1]-propan-1-one;
35  1-{2-[1-(2-Hydroxy-ethyl)-piperidin-4-yloxy]-6,7-dihydro-4H- thlazolo[S 4-c)pyridin-5-yl}-

propan- | -one;



Schenme Il  In above Schenme Il, pis 1, gis 2; risl; Yis N Xis S R
is -C(0)-R4, 5Ssubstituted or unsubstituted cycl oal kyl, aryl or heteroaryl,
and all ovbep12gpniyel s are as defined above. The ®OoxANIMOAO@I7406 or mul a
(6) is coupled with conpound of formula (5) to form conpound of formula
(7). The conpound of formula (7) is bromnated to form conpound of fornula
(8). The coqmnQlEmbx@heth fo-4-Pdxyi)-8, 7Ci o8 Ciha1d 98 o41)5rdphn-f Or mul a
(9). The 1 conpourﬁgﬁof)@?gr%nul aﬁ( 9>‘))$| ;Mgl azotized [t om orm cjglr]r%odgnd of

formul a (10P" The conpound of formula (10) is coupled with conmpound of
formula (2)- {z-p{tgpmmhmmydpméndi@t piokyd-67Hdjhydro-4H-thiazdle{5 #ajpyfidin-§t st ep of

t he above B g{najt_# the conmpound of formula (6) is coupled with conpound
of formula ? ?’ o?mco ound of formula (72 .This reaction is preferably
carri edd out- aﬂ@dPWtﬁZ@lQ@ﬁ “Waxy}@T-diydyet BhiazalalS. 4 Ipirdines-ylkbprogan-lacet at e,

di chl or Oméﬁaﬁ@melrﬁﬁaﬂqédﬁkﬁwa@&ﬁmﬂ@ and the like or a mxture thereof
and pref er abl usi ng di chl or onet hane. The reaction may be affected in

t he presenE’é““‘Xf’Fi 'é“&?&'%" offbelnxention ot hy| ani ne, pot assi um car bonat e,

di i sopropyl et hyldit sieraiel siaxyd, i@ifsIRwaigderk 8de@ inthd ebification £ claims have

triethyl arqhne The rea(‘bfon is carried out at roomtenperature. The duration
of the reac %‘"ﬁ%@ver“a 38’ from1l5 mnutes to 45 mnutes, preferably froma
peri odl®f 25 niThategs “habog8Bmeanstiiogrine XBloring, hemieooiedingt ep of t he above
preparation, t 7 : ound of
formula (8) TR@ ﬁ%ﬁ%{gﬂ '%an;gfea #&e&tgerdﬁr?ﬁp{dﬂ{epd&%gg]n%gc%% ggﬁS%g d such
as sul furi tolelcefcrarbge aid b‘/d&zspruatorm@m"ma o ‘at?i'tﬂfa“f’r'i'yﬂ?vdﬂghﬁ“m pee acight and t he

like or a girbohdiofds, tah@wzﬁ isPdiachBY Bty 4108 the Ynolksil & 8y @GREle GorRC E¢bmpld?e 1 €act i on
may be aff‘eﬁ?‘ﬁd in t ﬁ‘gf&tﬁﬁﬁ of a bromat| nc? FTgent such as brom ne,
copper (11)3 &Fﬁ“ﬁ“énc ORIVl soRroPYRpd WS cci ni mi de, pyri di ne
PKdr ob:i)m de pelrhbtenm’:“meoxyt’ elkedna bt Akyd gl ataehed afadin okyezeh likd@goto tse ra’simftjr et

ereof an « rr at room
t enper atur@e ie"?edat? %4?19% g?&?h%p gamép?%%aﬁr% e?han%%p?p&]%nf %8 phg)glo(x) to 20
hours pref addisiife.from a period of 17 hours to 19 hours. In the third

step of the ab%@te%e%aﬂ?t”%kmgh@wm&um ckfin ilWl'F&&'icﬁlsQ&hanmﬁg ¥edized to
form conmpound of formula reaction is preferably. carried out in

sol vent suttffe Farbpns giopspirremplag thajoalkyle t%"é’ﬁ?dﬂcli’fj‘ijrﬂé.'ﬁmmf"ﬁl"uéﬁk"’m@{:ﬁiﬁ} acet ate,
di chl op®@netrifladiémetiyl, itfiuaydethill mﬁroetﬁylﬂaﬂlkb)‘defl@rdﬁ&[ﬂeﬂiﬁe and the like or a

m xture thereof_and preferabl usi 0 Ic h reacti on may
be affected in Yh&E "Sr é@ aﬁ% %eaﬁgé"a’%‘ilgr 'l?{fm(?uerd d%m egcf“f 8%"%'"m%ar ried
out at tenper &t tire ghrbg) adniso E3&naranithaloalkdxet a$b15p5t anlpw dluoromethoxyr ange of
65 C 10 754iftporohitfho 'Erﬁiubf%ﬂxeﬁ%f) ttﬂﬁqu@e%&)l ‘ﬁﬂor&@ﬁ%x§ %Hﬂ;@m@&&@aﬂr@h@] gutes to 45

m nutes, preferably ’froma 10peri od m nutes to 35m nutes. I n
the fourth stedhefemhy éYCé{’@lW'e"m'éﬂa'ﬂfP'F‘ﬁH mqnﬁéy%'sﬁﬁéaﬁatﬁ cHRAAAME- (9) s

di azotpy edEieﬁ.pnfa@r“eycmrmmlgfbdpsq;ichfd@éymb@p)(l mbu‘nglnicssclds&ae}tén@mein.ﬁe preferably

carried out in _solvent acetonit ropyl
ChConol , tol uor¥e inpicalkRit: Redss Eioshit Gieridica B BryrEifianaliol” P
di met hyl f ogrowpi de, and the like or a mixture thereof and preferably by

o nat | ng. sgdlt "hCanURehCa8! MRS BURRLEH iRabl sgee of o
N- br onos ucarpmdtiarioi Exgmmaryiand” grgue ivbludaihenyl, pmhéwtﬂmé‘@ like.et r abr ononet hane,

and theyli ke orrya EXtHiGodrIC R SBshiP cEhfhAR! HaldYorkkid NI ramreuré 10
brom de. The reaction nay. be affected in the presence of al ty nitrites and

pr ef er abl ycBRinipg2igs ﬂ'é?‘ld"lﬁﬁf%a’bﬁ? gych P%SU'f‘Fh%"Ylg@h‘?ft'i“Eﬂ*Fe'? s parofithefingut at room

t enper at ur fese hidtiodblr @dnhsOfayotie regeated ﬁ)aféttha(hrbni’@m rnf@y madage)gi rnayrbel&um nutes to
45 m nut es refer to 3

. |
R R R Ry e RS e v OB
coupl ed wi bdnzofiganpb Urozodfiopheremiirng, (iXalangl, fryrrolylc erprotyh dpyoidylf eyrdakiayl( 1) . Thi s

reacti i C vent such as tetrahydrofuran,

t ol uengﬁ @hﬁﬂgcg?g%lxyl C@M} angH ltahglr}fgm(t ri et hyl am ne,

di met hyl f or maniTde termanbptereryclyl’ pigang pongarpmatic grogo ﬁyﬁéfr @Eﬂ‘Of&ﬁW mf@fneaﬁoarm y by

usi ng t et r afpeigf stHickites iné18de1 QAT hdt@bhtdiRY thbe addfifoRMtaRkhsinthy bBRpRi@SRAce of a
base such as sodi um hydride, sodium carbonate, potassium carbonate, sodium
bi car bonat e, sodi um hydroxi de, or m xtures thereof and preferably by using
sodi um hydri de. The reaction may be affected in the presence of urea or
thiourea. The reaction is carried out at tenperature of 60 Cto 85 C and
preferably 30 tenperature in range of 65 Cto 75 C. The duration of the
reaction may range from 12 to 18 hours, preferably froma period of 14 to
16 hours. The conpounds of formula (2), formula (5) and fornmula (6) nay be
conner0|ally avallable or can be prepared by conventlonal nethods or by



hydri de, sodi um carbonate, potassium carbonate, sodi um bi carbonate, sodium
hydr oxi de or m xtures thereof and preferably by using sodi um hydride. The
reacti on We 20evmp@d out at roomtenperature. The durati @ATAN20HEONTEACE | ON
may range from45 to 51 hours, preferably froma period of 47 to 49 hours.
5The conmpounds of fornmula (2), fornula (5) and forrmula (11) may be

comer ci al thsh @au@i iraling. Bkenfphidy beeterbe;p@zr’egmbps OeRide ngyrrolididy], npipdiadsl, or by
nodi ficati on, usj ng m E)B’O? | f necessary, any one or nore than one
of the fol PRI PPEALMAIHENES ried out, i) converting a conpound of the
formula (1) intlhe ammt ‘heterocysiyppdortidmers hﬁeocfyelrrhmara@icyl dinectlyi Bondedrtpiamg a

phar maceutd"g@%ljoy acceptabl e salt. 10Process (i) may be perfornmed by further
chemi cal catr ons using wel | known reactions such as oxidation,
reductidn, protBetFER, "HPELt SRt on, "R SEERen il rthe Mepnings WS dgenat i on,

hydr oxyl at;;r@,ramta,lekpfblﬂ.f,pa@;aan@,Lalnmmehr ol ati on, denet hyI ation, 0 al l cyl ation,

0- acylation al | ken . ion, anat i on,

N-sul fonyl at i oH:h fr R %cﬁ‘éttca]b ff\é?'%%g ts;‘gns'f"?f% ‘ﬁ?@t tf gsu Sr%‘c? 08 1ike.
151 n pr oc e&mlpésntio)l npiselienmampatiblecchbrhigal ycnd/ppt tah_bc&omlly s»gmabe dleer dprgepd antsadt

conventi o e acid or aci erivative.
Sui t abl e p%hPXS'%éuf?%@ﬂW%ae&ep a?a%%’éq}s%%&%rkﬁh be apparent to those

skill et i n t he Tae phrasedthempdutically effestiee amourtt isidefineil as mmmvamf acgmpound 1977, 66,

1-19, suchyag p?gsl:rq nﬁ@ﬁ“oh'ﬂ%’ﬂ(n?ééaksor p%er&dm%murapqrsg@a'c&d%h dSdiSorded-
hydrochloric, hydrobromc, sulfuric, nitric or P rs?g oric, acid and
200r gani ¢ Gk pgeaUales. gmelioppiesnjelimingigs @ng or mers: syRpLoms i thecparticular diseaserg) j ¢
tartaric, doadigd 6r, diforded|(iii) Grevints boOUekSE @leUbisaNdfCone NGt FRPtdraNbLTther
napht hal enesul fo S|ec condjtron or isordé[lagsc&ggr]rraceutr cally acceptable salts
formng a 65 1S |nvenf’| on " nay be prepared by treating the conpound
of fortula (I) Gmtmrcial Beagents werk enilized ofithautbfuger uoficatien. Rodinutempeyature de,

sodi um net#areﬁ 1§95 .S curr}n LGHdrGRe séeailarrmnfquﬁeeed dere RALAIRI e iEsPUt OXi de,

cal cium 25 hydroxi de, cium acetate cium chl oride, magnési um
hydr oxi de, copditigies HchWBrfpwrr diereaifeprder @t Q0 MHz gpjaBrpes instpmen Deyigrpied

acetone, edhpsformi(bh:8 2B, RRikedol o:ed.manmurfoi.dmdml as sdverax AN, wils SQA9pancl
i sopropyl ether or m xtures_ thereof be used, Exanp {ilg)-lr;hg) noveI
fl

conpounds Bmelieferspcesiandard. ﬁb%?ff‘i'é'ﬂﬂ\x@\“’é aﬁﬁéﬂ&*@’d‘“&&'@d‘ﬁd‘f‘
30f ol | 20w n@e%mﬁrﬁmm&iian@fs%@duﬂ%n thel ShulipliiPfo [lid m SighaBy salngreend

appropriate co d| t| p. on 1: Pr epar ti

2B oo 6. - e T ReE HolBleb Sodivgy i ARt s el dlegitle daublat

tert- butyldtﬁbtrlﬂc tSpletp tGiriplet Rifeiplest ingimudiplet. Chromatography refers to column

3- Br ono- 4- by r t t jution of
4- 0xo- pi pec(rplr}% a{&}?jﬁﬂjgé oxyl%ﬂ% g’ér db({be@%hgsggcglg%%?t&egéwﬁé ‘g‘?gnﬁué% nmol )
35 and al mwsmrdrﬂaemhmnra@éraplIy)wng@ns 5 mol) in tetrahydrofuran (30 ni)
and digthyl et &g cdmifdumts ho@Sla®iRQs lerhted & Using @Rém DRgUItE gat ed wi th brom ne
(2.6 nm, 50 rrrml%5 over a ﬁerrod of 30 mnutes. Stirred the reaction nass
for 24 houtharmpceptical composilignse conpl etion of reaction, the - 13 - obtain
solids were fillberded tans thheompdundy of fogmds (Was thaapyetity atiledommthebe vacuum
The obt ai S [ d i.et h filtered
and dri ednfr(i'gfrE e!’?e%v'\é\r@uukﬁ"%& {Cglr Cn\mrphﬂ'oq Iag%é%aﬁéeoﬁ{ld%ﬁﬁ gll Hag‘%%w

11-1 - NVRPr{c8cpppm): 1.51 (9H, s), 2.42 -2.48 (1H, m, 3.04 (1H m, 3.59 -
3.74 (0 M, F h@%hé‘(ﬂg&‘utlm con‘fjpoglgor\(sjdfithmresemﬁ%n(rm Ay b {BmiiMedita 280
(MF31-1)+. Ste i1): Preparation of

2- Ami no- 6,%&95@@# GanRErt VRINgz OIS, Wore] PRAFMasFtisally. actepably ¥ eiPisR dPeert -
but yl best lephapﬁqaseaﬁmpatceﬁtamﬁ ex3.tho.maarAcrm<ammpehusdrhaeeuvac@aromw the SCI d
tert-butyl. ester 0 e step). . an

thi our ea (BSETPTE RSO R ran e RRel o e PG 't or 1
hour. Aftear sujmutpieeus) (ﬂucquhamea@mcab Pempogt@s pwipreresses fnamerotrrent pratveldl and

resul tgd ggﬁ Umg aPtr Eé’“’ t %gmmg{:on eeécm{ée gqﬁ’cn%S& Pﬂ!u')nac (? B dﬁ ))I\BI’ e

filtered and dried un | acuunrto tarn e conpound (10 “grans).
11-1 - NvrEditgr glshlditian, B@pl(r@m Wﬁblamsz& B\QIK@QPPO% 3.56 - 3.59 (2H, t), 4.30
(2H, s), 7.10 (2H, bs); 15Mass (mz): 256 (MtH)+. Step (iii): Preparation
of 2-Brono-6, 7-di hydro-4H-t hi azol 015, 4-clpyri di ne-5-carboxylic acid tent-
butyl ester A solution of 2-A

m no- 6, 7- di hydr o- 4H-t hi azol o[ 5, 4- c] pyri di ne-5-carboxylic acid tert- 20
butyl ester (10 granms, 40 mmol, obtained in above step) and copper (I11)
brom de (9.6 grans, 43 mmol) in acetonitrile (50 nL) was cooled to 0 C.
Tert - butyl nitrite (5.1 nL, 43 mmol) was added drop wi se over a period of
30 minutes at 0 C Stirred the reaction nmass for 30 mnutes and the
reaction nmass was quenched mnth 6N hydrochlorrc acrd solutron Product was

T Y 1 .. - A NN




A sol ution of (4-0xo-cyclohexyl)-carbamc acid tert-butyl ester (10 grans,
46 mmol ) and al um num chloride (0.25 granms, 2 nunol) in tetrahydrofuran (30
nm.) and awetzhioz2eqmher (30 35nmL) was cooled to 0 C, thenPCTAN2080/060740h
bromne (2.4 nmL, 46 mmol) over a period of 30 mnutes. The reaction nass
was stirred for 24 hours at 0 - 5 C. After conpletion of reaction, the

obt i ned_sol | dSTNEIRe bf hd @hRkoABHbOURNa Idtgeratgeomao@%ﬁqptt%ueedofunder
vacuum The obtai ned crude_ was ftriturated yl ether and the

resul ted s@fMipsrafan.ef prd sightotpatient et aﬂ‘i’té?é‘?“‘i’/&ﬁ% FHStaée 91be dtested ‘H‘é title
conpound ( 9mﬂarg‘ﬁ<adifs )’IherMbEesa:(yﬁ"étZr)mce Z&Emﬁb 4 phuiatologi@dly SffdciWedount opfeep (i1 ):
Preparation of 2. hg é ro begﬁg}hlazol 6-yl)-carbamc acid

tert-butylcmgltoundso mwm gﬁgf °%?%W° 298x 0 pi peridine-1

-carbox?l|©Mﬁ@ddf?emambmtyl ester (9 grans 31 muol, obtained in above
step) and thi Ouilﬁ%oﬁm otﬁgdﬂffﬁmﬁulaﬁ}cdﬁ'@br}: g%wg%&hwﬂw&vm) was
refluxed for 1 hour. d*er conpl étion ctron, reaction nass was
concentrated and. 10res crude was trlturated withndietpyl ether (50
[ [ ajh the title

61 - 1.71 (1H, ),
e L 2.71 - 2.76
- 1% 93 (1H, bs); 15Mass

e
m.), solids were filtere drined under vacuum t
conpound (9 grans). |F1 | *NMR (5\ - 1.38 th
1.84- 1.86 (1H |m 2. 2+ 53
(1H m), 3.71>%7 , 53 (2H 's), 12.
(rn/z): 2703 (M4H) +. |Btep . Preparation of
(2-Brono-4,5,6, -tet«mhydre benzothiazol-6-y1)-carbadﬂk acid tert-butyl
ester A Sol ution of (1) ‘

2- Am no-4, 5, 6, 7-t et rahydr o- benzot hi azol - 6-y1)-carbam c acid tert-butyl

ester (9 grans, 33 mmol, obtainedRin above step) amdl coper (11) brom de
(8.3 granms, 37 mol) 20 in acetonr ooled to O C. The
resulting nass was treated with te t m., 37 mmol) over
a period of 30 mnutes at 0 C Th stitted for 30 m nutes
and quenched with &N h ac' soPution. Prdduct was extracted with
ethyl acetate (3 x 100 , |ned organi cs were washed with water

foll owed by brine and drled ové? anhydrspus sodi um sul phate. Organic

vol ati|l es were evaporated under vacuum The 25resi due was purified by flash
chr omat ogr aphy (et hyl acetatgg / n-hexane, 0.5 /,9.5) to obtain the title
conpound (23 grans). 'H - N 5 ppn): 1.45 R21.89- 1.93 (1H, m,
2.03 -2.07 (1H, m, 2.59 - 2« , 2.8 1 (1H _3C99 -3.13
(1H, m, 4.05-_4 09.(1H m,| 4. 63| 4. (1HA M, 12:'427(1H, bs);
30Mass (mz): 333.1 (MHH) + 35. M3 H) Ex e 1] Preparatlon of

1- 12- (1- Cycl obut yI - pi peHdi n- 241 oxyX- 6, 7- di hydrfo- 4Ht hi azol dBb, 4 -
clpyridin-5-yll-propan-1-one tartrate G%ep (i): Preparation of

2- (1- Cycl obut yl - pi peridi n-4-yl oxy) -6, 74 di hydro-4H-t hi azol 015, 4- cl pyri di ne-
5-carboxylic acid tert-butyl ester 351-Cyclobutyl-piperidin-4-ol (1.6
grams, 10 rnnol) in tetrahy®8sofuran (20 nmi) wasiyreatged with cool ed and

stirred suspensi on of sodium §0.-9 gr T ﬁ/tﬁunol) in
tetrahydrofuran (20 m.) sl ow eriod{of 30|m nut@% the reaction
mxture was stirred - 15- for .j;k\ i R;

2- Brono- 6, 7--di hydr o-4H-t hi carboxylic acid tert-butyl
ester (3 granms, 9 mol, dbt ai n qi n preparation i in tetrahydrofuran (30
m.) was added drop w se over a period qt 1 nlnutes and refluxed the
reaction for 6 hours. Reaction nass mgs—quinched with ice cold water and

t he product wadnekaveSchemt Mptishl;atiny] riadeY ag ¥; K3s & KOs -GOKR),.-S@sbi ned

or gani nhydr ous
sodlun?iurﬁﬁﬁTﬁﬁaﬁsggﬁ?%mﬁgﬁgt| ngtgﬁgggegbgﬁg?egﬁp%ggékg%éﬁﬁ%&a#he

resi due me@mﬁhrrfred by flash chromat ography (ethylacetate / n-hexane, 1 /

1) to obtain th@etdolbsunt QNESHHOE ((l)zrsocogﬁléumi)th cbipound N\/Brr(uaa n&) form 48 (9H,
s), 1.65 - 1.72 2.18 -

(4H m,
2.19 (2H, ?ﬁ"f’mﬂ’dg’% f‘{’?rlllja (??)1“820’6%0“"3 of ‘%%““Eaz& 'Srt‘fpm‘ﬁ“efﬁ“’ f‘?’"‘?‘@"‘("i‘ﬂd °fy, 3.70
(2H, ), AfoAdld@f 2Thelcommund 4f B8nyl4 (dhjs colpled Mitiscofmpdund of fBQﬁhla?(SO WOH¥rm
Step(i P
2-(1- C&%Id%ﬁ?aﬁaér%gﬁpal%-4-yloxy)-4,,6,7-tetrahydro- t hi azol o[ 5, 4-0
pyridine A solution of 2-(1-Cyclobutyl-piperidin-4-yloxy)-6,7-
di hydro-4Hthi azol o[ 5,4- 15 c]pyridine-5-carboxylic acid tert-butyl ester
(2.0 granms, 5 mmol, obtained in above step) in dichloromethane (30 nlL) was
treated with trifluroaceticacid (5.0 nL, 50 nmol), at 0 C. Reaction nass
was stirred for 4 hours. After conpletion of reaction, the reaction nass
was quenched into ice cold water and adjust pH to 10, by using 40% aqueous
sodrunthydroxrde solutron The product was extracted mnth drchloronethane

- e~ - ~r~N . o



A sol ution of

2- (1-Cycl obutyl -pi peridin-4-yloxy)-4,5,6,7-tetrahydro-thiazolo [5,4-

c] pyri di n€oQu122¢7ans, 4 nmol, obtained in above step) &AWA/IN2G1&DIV74AM ne
(2.9 m, 13 mmol) in 30 dichloromethane (30 nL) was cooled to 0 C

Propi onyl chloride (0.4 nmL, 5 mml) in dichloronmethane (5 nL) was added drop
Wi se over a perinahk faft stp oftherations prajhtisi, iﬂferceﬁlpduheofrmmai(ons tqupled Fithn nut es.
React i on ) |.d and tas extract ed
o th et nyl ey R RAHUEE bl Lol SmliRi AN lEs BBl o acer

fol | oned bip mlwenteswih@s dhtriakydrafran, te!n@y,dﬂhn!sacweh dighlosomegiang, drietitylaysing, ¢

vol atiles WaifyRoHRRRKA LAY NEEs: aelﬁi(tﬂn%%é@ofmgyré'fﬁ'ﬁil ugwd}of' by flash
chromatggraere‘al rret hanol / chloroform 2 / t o “obt a| n.the title conpound

(1.0 gr e( eﬁ?fh.)n. thg piegence qf Qfas(esspph msodlfmGIydndel sqdzun( 5H, m,
1 87 - 1. 9aarl(oﬁhle 51u31 darbonate? sddiun{ Biddrbofidte, sodlivghydrbkide 6")m1xtﬂre381ereof2m&’r5 (2H,

, 2.45 (1 276 74 4.62 (2H,
, 4.92 (ﬂrl_%ﬁlg%ltﬁ "S%?F soijyts by ?r#%H)rh n%%"'h's(?\?ﬂ-e@fm %‘%f’% {I%'R? é_B%lr ati 051 of
142 ( 1- Cyctiuision pf thpiepatipn wayradgeyftogyd/th 8 Gours, dnefcyablydmmrd-pemdd A2 00 DHdrsa -
(]:_ngyz Ildgcisoﬁl.l![l;/ P{egpc%nd ﬁlera@JvE Ezl@%a?atlon thcflcomgbuﬁ&%fq’& (Sz}flT def)?teﬁted
c] pyri & n-B-frm cwnswalrpffomwhe@{dhs repEUORES p@fe@bmﬁ@med Gl’}t'alsﬁlé@t sithapove step)
i n et hanoletrdh}@ofiikah, WRtuehd, €2ihed Weiald, Léldﬂlﬁl‘&ﬁétﬁﬁél Cdc@&h&heglo 134868, 2.3
mmol) at O our and the

irred the reaction ‘about 1
sol vent %‘"@@é 6’?%{?'8?1 B"eﬁ‘e\?éﬁ G‘U??i“i e'%%‘b%’%‘gmﬁ*hﬁy wipeidishlogamethatgashed wit h
di et hyl et Tierrezatieh rﬁbrylbedﬂumderthwmsemmoancﬁm]m B tifluerokdetid &1dcﬁmmﬁ¢mﬂ (1.1

rams). . . oo, 3 (2H
93670 5. weydatic pentiCyl ot ol g beBRe by T Tleandtegtindprdredtle ( lH
m, 3. 2-‘@) (lbi—usmg)tnﬂl@maﬁetlc a@dd. ghe (eﬁﬂlonm)carr@d @@ at teBipdraure DHOO A510)85 °G.a8dl -
(2H m, pr@i‘éraélg Hamp%r)ature[ln fhgge((% tds °@ 10759¢ e Getion'B} the NASRn (rﬁ{/ Fa}lge oD - 4
( M+H) +. Prepar at 1 on_ of
12- (4- Cycl %B&WP”’M‘P@W ®RS/Pd 8 Hlo 5 hawrs. et r ahydr o- t hi azol o[ 5, 4- di azepi n-
6- y1J- cycl opr oy khermitdaepon@e biafé prapacatiSi, &R cbmboun&ﬁmmt(x)q@cdaﬁled with

R R e N
(15 m.?O vvawtcaml wbyeito SG)chCaSO;dtchbpnmbar@nydemwmﬁxde, (t@luché, rdthyl 1a®tapnol ) in
di chl or one I i Jm nut es.
React i on n%@gma/g)&g angh% e Eenl?(g%!egcjgﬂgg? tgér\é/\(gtagogp r% l¥ ﬁﬁﬁn 3 Bf&&r mv?g'gn extracted
wi th dichl Breorm'waﬁ@y (bs affadtednin) the preeenecorfh? Hesd smhg@rmetgylmn@ RREESHEY wi t h

wat er f ol | @wedatd)ydikdprdpPleBnamile iaRd poydie &56&&&@&@% ugﬁglnwmyﬁam Rhahe. Organic
vol ati | es wer.e ev?% {)at ed under vacuumto obtoz% title conpound (2.7

grans). ' HEACURAR € BihRt ragmagmecrgiurg ot he gupatigp of the '5%"“1’"@‘7“(‘@—? M 1,71 -
1.75 (2¥, winpteslto 87 minutes, B:ffrablty; fran) a pediod!&f 25 nﬁmﬂéitc(ﬂshhnu[é) 2.59 -2.62 (1H, m,
3.57- 3.91 (4Hpy Prepara i on of

5- Brono- 1- cycl opg%paﬁl\éztﬁ:%r(g m?ma éngm‘nwf%%andsg %P(sg,&]% ble g‘ﬁmg@ ‘

1- Cycl opro@alﬂvébarmmpwmwanommweal (n2th@dgroa basmodificagpnpusizlg, kn@btlaoqqsd i n above
step) in aceticrraGhflpdudf JFLRmiRSILOR!aR vt Qreped b Pishot SchdhEM W hbwPr oni ne
(0.71 nm, 14.9 mml) over a period of 15 mnutes. The resulting slurry was
stirred foli’e"I‘B hours under nitrogen atnosphere. After conpletion of
reaction, Ss was concentrated to drRpess to obtain 355 he title conpound

(3.87 grans ss.(nmz): 260, 262 (I\/HNA Stgp (iii): ara(ﬁlon of

(2- Am no- 4, ) rahydro-thi azol 015 d‘f epi n-6-yl) opyl -

nmet hanone susperRsroﬁl of—S—BPo -1-cy Ie&mpanec{r - azepan- - one
(3.87 gransy._14. 8 nmol, obtai ned 'R ep) and thiwureaAl. 13 grans
14.8 rnnol) i sopropanol (40 nL) “was réf4uxed forR AlBrer

conpl etion of reaction, reaction mass was concentrated and the residue

obt ain was @ﬁrified by (ﬁash chronatogﬂabhy ( met hanol ?@hlorofornl 3/
97) to obtain the title compound (0.4 granms). "H - NWR (5 ppm: 0.66 - 0.73
(4H, m, 1.95 (1H, m, 2.66 - 2.69 (2H, m, 2.75 - 2.76 (2H, m, 3.55 -
3.62 (2H, m, 3.79- 3.86 (2H, M, 6.61 (2H, bs); 10Mass (nfz): 238 (MtH)+.
Step (iv): Preparation of

(2-Brono-4,5,7,8-tetrahydro- thlazolol5 4- d] azepi n-6-yl)- cycl opropyl -

met hanone A sol ution of

(2- Am no-4,5,7,8-tetrahydro-thi azol o[ 5, 4-d] azepi n-6-y1) - cycl opr opyl net hanon
e (0.4 grans, 1.68 mmol, obtained in above step) and copper (Il) brom de
(0.37 15 grans, 1.68 mml) in acetonitrile (40 nL) was cooled to 0 C
Tertiary butyl nitrite (0.2 nL, 1.68 nrnol) was added drop w se over a
perlod of 10 nlnutes at 0 C The reactlon nass was stlrred for 30 nlnutes

o, . o N o



30 for 2 hours at roomtenperature. A solution of

(2-Bronp-4,5,7, 8-tetrahydro-thiazol o[ 5, 4-

d] azepi n-woRa/e29wbopr opyl - net hanone (0. 053 grans, 0. 17PEFGN2010DA0G4Ned i n
above step) in tetrahydrofuran (3 nL ) was added drop wi se over a period of
5 mnutes and refluxed for 15 hours. Reaction nmass was quenched onto ice
cold water and the product was extracte®kswith ethyl acetate (3 x 10 ni).

The conbi ned gani cs were washed with wa f ol Ir\ovved by brine d-Bried

over anhydrous \af’l es\\ e evapor at ed ur%ler
elgi due

ul phate. Organic \o
vacuum The r f was—purtfied by fllash/c
/[ chloroform 9

obtain the tigle

(8 ppn): ORE4- , m, 0.91 (I ,‘n), '7'6(2H m, 1.86- 1.93
(4H, m), 2.07 - ()955(5H, M, 2.63 (2H, _284(2H rr)( .93 -
2.99 (3H, m, 3.74° 3.79 (2H, m, 3.94 400 14, m). Mass (m'2): 376.4

(MrH) +. 5Step (vi): Preparation of 124 1- Cyclobu ty I-p i perid
n4y|oxy)4578teﬁ ra hyd ro- th ‘

i azol 015, 4-di azepi n-6-¥1 |- cycl opropyl - anoRe tartrate A sol ution
of [2-(4-Cyclobutyl-cygk®d %:Q: , 7, 8% etrﬁgydro t hi azol o[ 5, 4-

d] azepi n- 6-y3}—eyel op hayone ) ans, 0.208 mmol, obtained in
above step) in matha}og 5 otTe vvltRﬁ L(+)-Tartaric acid (0.031

grans, 0.208 nunol rRyat - 1% Stirred the reaction nass for about 1 hour
and the sol vent was evaporated under vacuumto dryness. The solids were
washed with diethyl ether and dried under vacuumto obtain the title '
conmpound (0.1 gram. - NVR (8 ppshemedigg - 0.99 (4H, n), 1.83 - 1.90 (2H,
m, 2.00 - 2.02n(abdde Sohemedl,JBis1; Qis23r (sTHY BN; X2s 8R,-is Lo@I-R(,28{0),,, 2. 82 -

2 87 ( 7{‘ r{%gn?éedg %Hmuﬁﬁn%?eg(%%dalk% h@éorgﬁitﬁoafﬁf m‘éf?lﬁe%bog)are aggef%e 1H, N E; ,

l\/ass (rﬂ z)abo®76. 4 (MrH)+. Exanple 3: Preparation of

N-P-(1- WC' obuty oghlg&rrn %'f &orﬁlubﬁl(@f(x)co pléi’ ?ltl? c&rﬁﬁoﬁ@&‘){ﬂfoﬁ)&ﬁ@%ﬁt t@'f@ﬁpl E
-yl ) - propi onam . Preparation

2- Br ono- 4, @nwomdt%tquawy )oThséﬁwmuml aiziermuia (7) irireminateggo Ormgiompeussh obf

( 2t Br ono- 4f05mﬁa &1 ﬁercaﬁwamomnmat(h) .géwhze@ ty I&m%ta,ﬁﬁbana &f f@ﬁrluga b)ﬁ:ﬁ]e but %llh
ester rans, 1N atl on In dichlo OHE ane
(30 rrJ "ﬁ éé"w'? @mﬁ"ﬁ%@ s gompfonnd of f&mm&( sﬂmwyoua?

Reacti on nﬁ»smulmaﬁ) is taupledelitf @mpdunt oubsnulao(tl te form@oippoaind aiforafulat(he r eact | on,

t he nmass was q t y using
40% aqueous so hﬁgédré\%éfﬂh &gvﬁcpg{plg%%@ %8&% @d ug (BE% &I%r%'(t: ed with
di chl or nrre‘tqmﬁ@d(oé foxm@@)(Sl) oL fprrnepsnppund of toryalm €701 T@rsg@nmqpss preferablyaertiedd wi t h

wat er fol Iawe% biaht REchangd %ﬂ%mﬁmr RNRYLT By a&%@mdrzuﬂoﬁn@ﬁ]ﬁw The
or gani voI atl g wer e evaporat ed. under vacuumto obtain the title conpound

(0.36 angilgy 91y thepltkg oty iRt thereos anst referplysy using étcelﬁromeihyne
EII_‘ ((i‘gall‘sat [ O'meOIfeactlon may tbe affecéed mbthe preience of e? base such as methylamme potassnum
rono elr ro-penzotnl azo (0]
sol ution o‘faﬁ? r’o‘ry%%()pﬁ"p%la%yl?m‘t"gt PARYES- E'}éjn%{eﬁ%%‘izé’l "5(%' 'ﬁ'@'"f %’9"36 gr ans,
1.5 mol , mivtion sedried ow RocemsttrepEyatuan dhe rluretidnynlf atmrcaetu(rﬂrn%rangc framtd ) in
di chl or Oﬁeﬁ.ﬂﬁz@&o%ﬁnﬁk}g%abwn?&ewd cggg i Pds%}%{‘e?' oride (0.17 ni, 1.8

nmol ) i n dichl oronet were a tirred the reaction mass
for 302% nut es.InArsesendsiamef te phove ﬁfpafa@%fheé‘ﬁnpwfrﬁ?{@s'a\ﬂ@ss beruingted onto i ce

col d wat erwodsth Jomsoulaa etuGiula @S me%arca&mg baiafrbtedtinfd p.@s‘eaéeaifen e shchlS ML) .

35Theconbi ne gani cs. vere ter follo bri ried over
anhydr ous ?8@ %‘i?xlab‘?‘féf‘cé aﬁ\é\ﬁ?’ﬁé‘c'{i’rhéé’ﬁf*@ﬂf\mf‘&taf‘? @%Y\gﬁe‘?’é RV gﬁff’gd under
vacuum' Thedreskrdble bpasing \AE2ti2 Gitid/ m&zaﬁm@mmmwm p'elsrendel(ffch by fl ash

chr omat ogr C or, ajn the title conpound
(0.4 grans Brnytm%”?&m?'\i\hn Mr(ﬁ#&r (g}fer dlé5§%ni\iqg 3&&0 rOTzf acnf 8 (3H m,
1. 20- 25 28bromesucqiimidg, pwdme l]yd%m(nld%l pexpjomide, GRrabroma@thand-andrhe like dréa - 2. 23
(21-1, M, m&wee/ theredf Gt @njehlvrab? by 2.rs§ br(%mgelﬂ(el}éacnm ris Sarkgd “out at- voomlHh M)
Mass (m'z): 289.2 (MrH)+, 29 1-1)+. Step (iii): Preparation of

N-12- (1- Cycl obut yl - pi peri di n-4- yI oxy) 4 5,6, 7- tetrahydrobenzot hi azol -6 -

yl | - propi onam de 1-Cycl obutyl - pi peridjgn-4-ol (0.25 grans, 1.6 mmol) in

N, N-di met hyl formam de (5 10 nL) was treated with cooled and stirred
suspensi on of sodium hydride (0.1 grams, 2.08 mmwl) in N, N-di met hyl

formam de (10 nL) slowy over the period of 30 mnutes and the reaction

m xture was further stirred for 1 hour. A solution of

N- 2- Brono-4, 5, 6, 7-t et rahydr obenzot hi azol - 6-y1) - propi onani de (0.4 grans, 1.3
rnmol, obtained in above step) in N Ndinethyl formamde (5 rrilL ) was added
drop V\nse over a perlod of 10 mnutes and stlrred the 15 resultlng nmass

AL 2 - Y . o . o



2.77 (1H, m, 3.20 (3H, bs), 3.65 - 3.69 (1H, m, 3.88 (1H mM, 4.04 - 4.06

(1H, m, 4.44 (2H, m, 4.60 (1H, s), 5.19 (1H, mM; Mass (mz): 362.2

(Mr1-ff. BO20y2b@butyl -[2-(1- IFL, - NVR (5 ppm: 1.27 PCIISD1(/2047400), 1.81

- 1.88 (3H m, 2.00 - cyclobutyl-piperidin-4- 2.10 (1H, nm, 2.20 - 2.33

(11H, m, 2.68 (1H m, 3.19 (3H m, 3.33 yloxy)-6,7-di hydro-4H -3.36

(1H M,  Semgerinlb) TheHuratidn 8f the feactidn iy bangB from ffholirh b 20 Hodurs pfbfctbly fro

t hi azol o[ 5, 4-cl pyridin-5- (2H, s), 4.47 (1H, s), 458(1H s),  5.18 (1H,

m: yn- rre%i?fé!ﬂ‘b%%%fﬁ‘f’é?lé(’%ss (mMz): 376.3 (MH) +. WD

2012/ 029070PCT/1h M2 @ikd/ s&p T 413 above pleparftibn @Ehdﬁhﬂdﬁrﬂ of ferpralai(8h iM eyclized to

4-yl ox 6, 7 d|h dr W=V 5 11-1 1.83

Y 91y%2 BZ/’“TE“A{;FP“'*‘ )‘ﬁ ?"i%“‘“’ﬂ %g%f"ﬁ% ?ﬁ“"dé’“éé" f“éﬁw%ﬁ"gpm (1H,

m, 3.18 -l3>p2<0>yl( dlbbhomtemaymumm ®Oene2 ethylnpcetate, @Rhlotbinethaneyjtriethylag@ne, 4. 45

(3H, n') , 5du413th)(7lﬂohinanp&) and’ tRlike oryal]nlx(lge ft}le%gf' Qndopr%fé%'bﬁ' by7us?inzh (si;!_tzépy , 1. 40-

7.43 (1 m; nethanone tartrate Mass (rn/z)- '3 (M+H) +.

7. 1-] aicowc%mcwn maybe affpgted i theppysencg ofArea of tyjppreay (fhe fepaction igs5 - 1. 91

(2 22 rr) QOaQEd out aPleRfdritete Bfib'H‘wt@XSP C-dad Zreie&b%ﬁerﬁ;%lﬂﬂuéﬁhrar%e 3ﬁ65‘°§3% 25 (3H67W),
I O- i a :

(1H, ”)1 %112 du?ngbofst%_rea%n inay eyfd 5 > mipu ito 4%|_rf11Lutés pre{'g'a’bly

10 penod of 25 minutes to 35Sminutes. _

In the fourth step of the above preparation, the compound of formula (9) is diazotized
to form compound of formula (10). This reaction is preferably carried out in solvent such as
acetonitrile, tetrahydrofuran, isopropyl alcohol, toluene, ethyl ‘acet'ate, dichloromethane,
ﬁiethylgmine, dimethylformamide, and the like or a mixture théreof and preferably. by using

15  acetonitrile. The reaction may be affected in the presence of a brominating agent such as copper
(II) bromide, hydrobromic acid, N-bromosuccinimide, pyridine hydrobromide perbromide,
tetrabromomethane, and the like or a mixture thereof and preferably by using copper (II)
bromide. The reaction may be affected ih the presence of alkyl nitrites and preferably by using
tert-butyl nitrite. The reaction is carried out at room temperature. The duration of the reaction

20 may range from 15 minutes to 45 minutes, preferably from a period of 25 minutes \to
35minutes.

In the fifth step of the above preparation, the compound of formula (10) is coupled with
compound of formula (2) to form compound of formula (I). This reaction is preferably carried
out in solvent such as tetrahydrpfuran, toluene, ethyl acetate, dichloromethane, triethylamine,

25  dimethylformamide, and the like or a mixture thereof and preferably by using tetrahydrofuran.
The reaction may be affected in the presence of a base such as sodium hydride, sodium
carbonate, potassium carbdnate, sodium biéarbonate, sodium hydroxide, or mixtures thereof
and preferably by using sodium hydride. The reaction may be affected in the presence of urea
or thiourea. The reaction is carried out at temperature of 60 °C to 85 °C and preferably

30  temperature in range of 65 °C to 75 °C. The duration of the reaction may range from 12 to 18
hours, preferably from a period of 14 to 16 hours. '

The compounds of formula (2), formula (5) and formula (6) may be commercially
available or can be prepared by conventional methods or by modification, using known process.

The compounds of formula (I) can aiso be prepared by using Scheme III as shown

35  below
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c]pyridin-5-yl]-3-nethyl- s), 5.18 (1H, m; butan-1 -one tartrate Mass
(mz): 378.2 (MtH)+. 8. Cyclobutyl-[2-(1-isopropyl- 11-1 - NWR (5 ppm:
1.43 (7H,wo)20121028070- 1.89 (I H, m, 1.97 - 2.04 piperi @CHAN2010/600730- 6, 7- (|
H m, 2.19 - 2.24 (2H, m), 2.33 - 2.41 (4H, m, 2.62 (2H, bs),

di hydro-4Hthi azolo[5,4- 2.76 (1H m, 3.07 (2H, m, 3.25 -3.26 (3H, m,
3.43 -3.50 (1H, m, c]pyRddin-5-yl1l1-nethanone 3.62 - 3.65 (3H, m, 4.61

(1H, s), 5.23 (1H, rT) :
[FI - NMR (5 ppnm): 0.86 -0f
| sopropyl - pi peridin- 4- 2. 0

364.2 (MtH) +. 9. Cycl opropyl -[ 2-(1-
1.27 - 1.39 (7H, m, 1.98 -

3Ry TEl 2.64 - 2.77 (2H, m,
3.13 (2H, m, 3.48 yloxy ro- 4H- (2H, m, 352 =-"3.57 (1H, m,
3.88 (1H, m, 4.05 (1HNm, ¥ @5 (2H thiazol o[ 5, 4-c] pyridin-5- s), 4.68
(1H, s), 5.19 (1H, m; vyll-methapone tartrate&ss (rn/z): 350.4 (MtH) +.
10. Cyclopropyl-[2-(1- 'H - NVRY5 ppm: 0.79 0.91 (8H, m, 1.99 - 2.18
(5H, m, 2.39 cycloer(gpyI-pi peridi n- 4-

- Scheme Il

5 In above Scheme IIl, pis 1;qis 1;ris 1; Y is C; X is S; R, is—N— C(0)-Ry; and all
other symbols are as defined above.

The compound of formula (11) is coupled with compound of formula (5) to form
compound of formula (12). The compound of formula (12) is coupled with compound of
formula (2) to form compound of formula (I). '

10 In the first step of the above preparation, the compound of formula (11) is coupled with
compound of formula (5) to form compound of formula (12). This reaction is preferably carried
out in solvent such as tetrahydrofuran, toluene, ethyl acetate, dichloromethane,
dimethylformamide, and the liké or a mixture thereof and preferably by using dicloromethane.
The reaction may be affected in the presence of a base such as triethylamine, potassium.

15  carbonate, diisbpropylethylamine and pyﬁdine and preferable by using triethylamine. The
reaction is carried out at room temperature. The duration of the reaction may range from 15
minutes to 45 minutes, preferably from a period of 25 minutes to 35minutes. |

In the second step of the above preparation, the compound of formula'(12) is coupled
with compound of formula (2) to form compound- formula (I). This reaction is preferably

20 carried out in solvent such as tetrahydrofuran, toluene, ethyl acetate, dichloromethane,
triethylamine, dimethylformamide, and the like or a mixture thereof and preferably by using

dlmethylfonnamlde The reaction may be affected in the presence of a base such as sodium
-12-



(1H, bs),
yl oxy) - 6,

(1H, bs);wothiz&ee7e[ 5, 4-c] pyridin-5- yl]-

348.2 (M4-1-1)+. 11. Cyclobutyl-[2-(1- 'H - NVR (5 ppm): 0.76 -0.77 (3H,

m, 0.87
(2H m,

tliiazolo

362.2 (M
_ NMR (5 p
pi perldf)n
2.78 (1H,
3.60 - 3.
(2H, m,
10
15
20
25
30
35

2.64 -2.77 (3H, n), 3.12 (2H, bs), 3.28 (2H, s), 3.88 (1H,

7-dihydro-4H bs), 4.05 (1H, n), 4.45 (2H, s), 4.60 (1H,

s),
met hanone t art PETANMAG/G00(4 Z) :

5. 08

-0.92 (2H, m, 1.80 - cyclopropyl-piperidin-4- 1.87 (2H, m, 2.0
- 2. 03 (3Hnyddie, s3didh carbéna®s pé t&kiumrﬁarbo.?atﬁsomm?-bﬁZrborM{eO&M}mﬁhyerdslldGmr0 4H

3. 05

[gmﬁuféﬁ ‘E‘iﬁma%wsfz mb'égwgs"zgmdmw{pyd@s 8 reaciey” 'e i"ﬁ“ u"zwowg (211,
S), 4.58 ( feinperatare, THe. difatioty bf] therehdtian ang ringe frome td 3 Hhouns, preferabySfeont &1 z) :
%odofv,pé%%ﬁ{ 29070PCT/ | N2010/ 000740 12. 1-[2(1-Cyclobutyl- 11-

1.81 - 1.89 (2H, m, 2.21 -

4-yl oW)m@pmmdszofafzmmm"; ryrmula (§pand Formgla((4 1), may) be pm@Brefally,
manlab% olgan be g@?“ﬂbe@éﬁﬁoﬂﬂ%%&[éb ocﬁﬂc%gor{, f}Jﬂlg k%wn gfogégs (1H, s),

64 ,
4.4 1 ( échesbs?ry Y g1 °f Pese ﬂ-g.? oneynl)\i f({llmyimg §t)=,ps cgn begarried out

i) converting a compound of the formula (I) into another compound of the formula (I) or
i) forming a pharmaceutically acceptable salt.
Process (i) may be performed by further chemical modifications using well known

reactions such as oxidation, reduction, protection, deprotection, rearrangement reaction,

di n-5-y1] - .87 -

halogenation, hydroxylation, alkylation, alkylthiolation, demethylation, O-alkylation, O- |

acylation, N-alkylation, N-alkenylation, N-acylation, N-cyanation, N-sulfonylation, coupling
reaction using transition metals and the like.

In process (ii) pharmaceuticallyl acceptable salts may be prepared conventionally by
reaction with the appropriate acid or acid derivative. ‘

Suitable pharmaceutically acceptable salts will be apparent to those skilled in the art
and include those described in J. Pharm. Sci., 1977, 66; 1-19, such as acid addjtion salts formed
with inorganic acids e. g. hydrochloric, hydrobromic, sulfuric, nitric or phosphoric acid and
organic acids e. g. succinic, maleic, acetic, fumaric, citric, malic, tartaric, benzoic, p-toluic, p-
toluenesulfonic, methanesulfonic or naphthalenesulfonic acid.

The pharmaceutically acceptable salts fonnmg a part of this invention may be prepared
by treating the compound of formula (I) with 1 -6 equwalents of a base such as sodium hydride,
sodium methoxide, sodium ethoxide, sodium hydroxide, potassium t-butoxide, calcium
hydroxide, calcium acetate, calcium chloride, magnesium hydroxide, magnesium chloride and
the like. Solvents such as water, acetone, ether, THF, methanol, ethanol,\t-butanol, dioxane,
isopropanol, isopropy! ether or mixtures thereof may be used.

Examples

The novel compounds of the present invention were p;eparéd according to the
following experimentél procedures, using appropriate materials and appropﬁate conditions.
Preparation 1: Preparation‘ of 2-Bromo-6,7-dihydro-4H-thiazolo|5,4-c]pyridine-5-
carboxylic acid tert-butyl ester
Step (i): Preparation of 3-Bromo-4—ox0—biperidine-l-carboxylic acid tert-butyl ester.

A solution of 4-Oxo-piperidin-1-carboxylic acid tert-butyl ester (10 grams, 50 mmol)

and aluminium chloride (0.67 grams, 5 mmol) in tetrahydrofuran (30 mL) and diethyl ether (30
mL) was cooled to 0 °C, and then treated with bromine (2.6 mL, 50 mmol) over a périod of 30

minutes. Stirred the reaction mass for 24 hours at 0 - 5 °C. After completion of reaction, the
-13-
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nor phol i n-4-yl -et hanone (1H, bs); tartrate Mass (nmz): 421.4 (M+H) +. 13.

[ 4- (5-Cycl obutyl-,6,7- 114 - NVR (6 ppm: 0.80 - 0.88 (4H, m, 1.27 - 1.29
(2H, d), wegoizibgzdr o- 4Ht hi azol o[ 5,4- (IH, s), 1.85 - PCIONZ@HO00TF0 1.99
(2H, m, 2.17 -2.20 (3H, m, 2.31 c]pyridin-2-yloxy)- (3H m, 2.89 - 2.90
(2H, m, 3.24 - 3.28 (3H, mM, 3.35 (1H, s), 162 piperidin-1-yl]- -3.64
(2H, m, 4o8in(lds were, ﬁnére&@ndmémwer(hhb&rwnconc@weth&ma@:p%kumtmamm tart rate

g/a 80 fmz)éf“ 6?2 i M% ‘%ﬁ'f’ die ﬂg‘fletafl(q @{SCW%W“ mﬁ.%g?awgdew?wré%m o[ 5, 4-
1.29 (1H, nYtain heSBe Comipound)(]0 grar?® ( 1H, , 1.89 - 2.06 (4H, , 2.29

%Pyg' gbn(%hyh%y%é)P&%HSl?H 122‘3} 24%(1@0 ?%Wn(mﬁ;n)%gs%soa(%'?aﬂgﬁy fghlg (I'H,

4.09 (2§, f@H,m) 433 (1H,a)50 (1H, cycl opropyl - met hanone m), 4.54 (21-1, s),

4.95 - 4. 9%a6d my%) 2"73(M+l-§ar2§66\11%1-1’)’955 (mz): 362.3 (MtH) +. 15.

[ 2-(1- Cyclobut lP eridin--
reparation of 2-Amino-6,7-dihydro-4H-thiazolo|5,4-c]pyridine-5-carboxylic

Step
acid tert - butyl ester
A suspension of 3-Bromo-4-oxo-piperidine-1-carboxylic acid tert-butyl ester (10
10  grams, 35 m'mol, obtained in above step) and thiourea (3.28 grams, 42 mmol) in isopropanol
(100 mL) was refluxed for 1 hour. After completion of reaction, reaction mass was
concentrated and resulted crude was triturated with diethyl ether (50 mL), solids were filtered
and dried under vacuum to obtain the title compound (10 grams)
'H NMR (8 ppm): 1.39 (9H, s), 2.52 (2H, m), 3.56 - 3.59 (2H t),4.30 (2H, s), 7.10 (2H bs)

15 Mass (m/z): 256 (M+H)".

Step (iii): Preparation of 2-Bromo-6,7-dihydro-4H-thiazolo|5,4-c]pyridine-5-carboxylic
acid tert- butyl ester ‘
A solution of 2-Aniino-6,7-dihydro-4H-thiazolo[5,4-c]pyridine-5-carboxylic acid tert-
20  butyl ester (10 grams, 40 mmol, obtained in above step) and copper (II) bromide (9.6 grams, 43
mmol) in acetonitrile (50 mL) was cooled to 0 °C. Tert - butyl nitrite (5.1 mL, 43 mmol) was
added drop wise over a period of 30 minutes at 0 °C. Stirred the reaction mass for 30 minutes
and the reaction mass was quenched with 6N hydrochloric acid solution. Product was extracted
with ethyl acetate (3 x 100 mL), combined organics were washed with water followed by brine
25  and dried over anhydrous sodium sulphate. Organic volatiles were evaporated under vacuum.
The residue obtained was purified by flash chromatography (ethyl acetate / n-hexane, 0.5 / 9.5)
to obtain the title compound (3.0 grams).
'H - NMR (3 ppm): 1.49 (9H, s), 2.85 (2H, m), 3.72 (2H, m'),"4..56 (2H, s);
Mass (m/z): 319.3 (M+H)", 321.3 (M+H)".
30  Preparation 2: Preparation of (2-Bromo-4,5,6,7-tetrahydro-benzothiazol-6-yl)-carbamic
acid tert -butyl ester '
Step (i): Preparation of (3-Bromo-4-oxo-cyclohexyl)-carbamic acid tert-butyl ester.
A solution of '(4-Oxo-cyclohexyl)-carbamic acid tert-butyl ester (10 grams, 46 mmol)
and aluminum chloride (0.25 grams, 2 mmol) in tetrahydrofuran (30 mL) and diethyl ether (30
35 ﬁ1L) was cooled to 0 °C, then treated with bromine (2.4 mL, 46 mmol) over a period of 30

minutes. The reaction mass was stirred for 24 hours at 0 -.5 °C. After completion of reaction,

-14-



"H- NWVR (8 ppm: 0.81 -0.91 (4H, m, 1.80 - 1.87 (3H, m, 1.98
-3-yloxy)-6, 7-di hydro-4H2.10 (5H, m, 2.24 - 2.28 (3H, m, 2.61 (1H m,
2. 78 (1HWOR0122028@0 t hi azol o[ 5, 4-c] pyridin-5- (1H, n), BCION2@BRW74RH, n),
3.53 (1H, m, 3.88 (1H, bs), 4.05 (I H, vyll-cyclopropyl-nethanone n), 4.43
(2H, s), 4.61 (1H, s), 4.84 - 4.85 (2H, m, 5.27 (1H, bs); tartrate Mss
(mt
1

) 362th3 oﬁMhH) Bolidsl Grere fllred ln¥eP Biltalel widi @REnGdtdl undet vacNMR (The PPN :

79 - gbtzi H:cngj} Waé%gitehgvl%gze(dﬁ/ﬂ;}]#d e éegﬂltegs%; lox ﬁltpﬁe Jé?éﬁ"o k(1

th| azol o[Suﬂexc,\]apgumtdobmsme(nﬂd—d;ompz)und(pofl@a:(ns:’.H s), 4. 46 (I H s), 5.20 (1H,
bs 7.48 4 s+4-yl -methanone m), 8.69 (2H m;

taatrate ss('?vgrl? (zgh %b 2&4?\%:15&3% [ 2- (1- Cycl obutyl -piperidin- "H -
NMR (5 i)prﬁtep Aiip 7Prepargtipn( of [2{-Ann)m—4,§,6,g 1etrahyd|gﬂ)e(lmthlaz}¢)—6-yg-cgnbamlc acid

-4-yl oxy) @rth.,(alﬁIaMQro 4H2.31 (8H, m, 2.74 (2H n) 3 13 - 3 17 (3H, m,
3.62 - %s t hi azol o[ 5, 4-c] pyridin (1H, m, 3.85
(3H, s) 3 90 Aaus igm qf 3- %gwwﬁxmpmqe-lscyrbowf fc“t ﬁﬂﬁe&yhﬁfep@p%%n 4.67
(2H, m, 531L8mél| bbtaite} in aboC:lstep) IndQAiovreaHd2. 4@)a.ms73 ¥idmel) if. iddpropaitd] (1d) imL) met hanone

tartrate Mass 2012/ 029070PCT/ 1 N2010/ 0740 18.
14241 - q/cw%sbrﬁéung }or l410ur Atger clc;gmplenon of reaction, reac?gn mass was concentrapg

10~ resulted crude was triturated with diethyl ether (50 mL), solids were filtered and dried under

vacuum to obtain the title compound (9 grams).
'"H - NMR (8 ppm): 1.38 (9H, s), 1.61 - 1.71 (1H, m), 1.84 - 1.86 (1H, m), 2.29 - 2.35 (1H, m),
2.53-2.57 (2H, m), 2.71 - 2.76 (1H, m), 3.71 - 3.76 (1H, m), 9.11 (2H, s), 12.86 - 12.93 (1H,
bs),
15  Mass (m/z): 270.3 (M+H)".
Step (m) Preparation of (2-Bromo-4,5,6, 7-tetrahydro—benzothlazol-6-yI)-carbamlc acid
tert-butyl ester
A solution of 2-Amino-4,5,6,7-tetrahydro-benzothiazol-6-yl)-carbamic acid tert-butyl
ester (9 grams, 33 mmol, obtained in above step) and coper (II) bromide (8.3 grams, 37 mmol)
20 in acetonitrile (70 mL) was cooled to 0 °C. The resulting mass was treated with tert - butyl
niﬁte (4.5 mL, 37 mmol) over a period of 30 minutes at 0 °C. The reaction mass was stirred for
30 minutes and quenched with 6N hydrochloric acid solution. Product was extracted with ethyl
acetate (3 x 100 mL), combined organics were washed with water followed by brine and dried.
over anhydrous sodium sulphate. Organic volatiles were evaporated under vacuum. The
25  residue was purified by flash chromatography (ethylacetate / n-hexane, 0.5 / 9.5) to obtain the
| title compound (2.3 grams).
'H - NMR (8 ppm): 1.45 (9H, s), 1.89 - 1.93 (lH m), 2.03 - 2.07 (1H, m) 2.59 - 2.63 (1H, m),
2.85-291(1H, m),3.09 - 3.13 (1H, m), 4.05 - 4.09 (1H, m), 4.63 - 4.66 (1H, m), 12.36 - 12.42
(1H, bs);
30 Mass (m/z): 333.1 (M+H)", 335.3 (M+3H)".
Example 1: Preparation of 1-[2-(1-Cyclobutyl-piperidin-4-yloxy)-6,7-dihydro-4H-
thiazolo(5,4 - c]pyridin-5-yl}-propan-1-one tartrate
Step (i): Preparation of 2-(1-Cyclobutyl-piperidin-4-yloxy)-6, 7-d|hydro-4H thiazolo[5,4-
c]pyridine- 5-carboxylic acid tert-butyl ester
35 - 1-Cyclobutyl-piperidin-4-ol (1.6 grams, 10 mmol) in tetrahydrofuran (20 mL) was
treated with cooled and stirred suspension of sodium hydride (0.9 grams, 18 mmol) in

tetrahydrofuran (20 mL) slowly over a period of 30 minutes; the reaction mixture was stirred
=15 -



114 - NWR (8 ppm: 1.66(2H, bs), 1.83 - 1.87 (6H m, 2.16 (2H, m,

pi peridin-4-yloxy)-6,7- 2.22 - 2.26 (5H m, 2.68 - 2.78 (3H m, 3.09 -
3.16 (8HwWORMZA4@0- di hydro-4H-t hi azol o[ 5, 4- 3.51 ( 1HPCERIN2B0A®740 H, ),
3.912 (1H, m, 4.08 - 4.14 (2H, d), 4.40 c]pyridin-5-yl]-2-piperidin- (2H,
s), 4.55 (1H, s), 4.65 (1H, s), 5.49 (1H, s); |I-yl-ethanone tartrate Mass
(mz): 41%061 (hMrl‘D\"soluﬁ&m of 3-Bfcdnol6]7-Greirkdihidzelo]S|dkc)pyrilinE5 {cErbpiy i) acid. 17 -

0.21 (2H, 0602 09 di n-4- -0, (- S ,
V26 - 1 28puil G epinkcd b Bl in bl RUdGR W pagg¥p Y o el 11 D

di hydr o- 4I-4dtlehl| daopobied &erla Pfﬂ')Od op 1D@inuteQar@Fefluked thayeactpn20r 6 hbjirs.[Rejctiop. 32 -
2.38 (2 H nrlgss w% qﬁgnche‘alvmﬁrlée%ﬂ “witeY gr]d e rc(d%{,#wap Shtractéd Viith ethyz ?c%%te((?k'w m, 3.72

- 3.75 et hanone -
(MrH) +3 2onL)"2§0rubme¢wﬂa@5nwF Wﬁﬁhﬁgwﬂwvﬁﬁf Oljgwed anm“(eanwrﬁi ovqr aghydrouy 91 (2H,
n')z, 6% ?]Z-H'soﬁuﬂﬁjlﬁlﬁlé Orghnic voladfles wére)el p¥idted Snde? vacliia0 The résiditt Wad bhnﬂ@ by 2. 60

2192 (2Moaibbeat (LS. Mo, Tho B0, SSHESIESUIOD o ©

di hydr o- 4HHt-th@Ipp[n$ 1448 (FH,3% 1:65 71.39(2{H 1), 1185 - 1.92 G, m), 2.068- z((mmm)), 7.90 -
7.94 (IH e Py d1 88, 1A LHAE . 'Y'%%?zr—f 271 423, W o' onddy, 4.43
10 (2H, m), 4.93 (1H, m);
Mass (m/z): 394.2 (M+H)". .
Step (ii): Preparation of 2-(1-Cyclobutyl-piperidin-4-yloxy)-4,5,6,7-tetrahydro-

(3H,

thiazolo|5,4-c] pyridine
A solution of 2-(1-Cyclobutyl-piperidin-4-yloxy)-6,7- dihydro-4H-thiazolo[5,4-
15  c]pyridine-5-carboxylic acid tert-butyl ester (2.0 grams, 5 mmol, obtained in above step) in
dichloromethane (30 mL) was treated with trifluroaceticacid (5.0 mL, 50 mmol) at 0 °C.
Reaction mass was stirred for 4 hours. After completion of reaction, the reaction mass was
quenched into ice cold water and adjust pH to 10, by using 40% aqueous sodium hydroxide.
* solution. The product was extracted with dichloromethane (3 x 50 mL), combined organics
20  were washed with water followed by brine and dried over anhydrous sodium sulphate. Organic
volatiles were evaporated under vacuum to obtain the title compound (1.3 grams).
'H - NMR (3 ppm): 1.68 - 1.74 (2H, m), 1.85 - 1.93 (4H, m), 2.06 (4H, m), 2.19 (2H, m), 2.60
- 2.61 (4H, m), 2.73 - 2.80 (1H, m), 2.90 - 3.10 (1H, m), 3.13 - 3.16 (2H, m), 3.85 (2H, s), 4.90
‘-4.93(1H, m); '
25  Mass (m/z): 294.2 (M+H)".
Step (iii): Preparation of 1-|2—(l-Cyclobutyl-piperidin-4-y|oxy)-6;7-dihydro-4H-
thiazolo[5,4- c]pyridin-5-yl]-propan-1-one ‘
A solution of 2-(]-Cyclobutyl-piperidin-4-yloxy)-4,5,6,7-tetfahydro-thiazolo [5,4-
cJpyridine (1.3 grams, 4 mmol, obtained in above step) and triethylamine (1.9 mL, 13 mmol) in
30  dichloromethane (30 mL) was cooled to 0 °C. Propionylchloride (0.4 mL, 5 mmol) in
dichloromethane (5 mL) was added drop wise over a period of 15 minutes and stirred the
reaction for 30 minutes. Reaction mass was poured onto ice cold water and the product was
extracted with ethyl acetate (3 x 50 mL). Combined organics were washed with water followed
by brine and dried over anhydrous sodium sulphate. Organic volatiles were evaporated under -
35  vacuum. The residue was purified by flash chromatography (methanol / chloroform, 2 / 98) to
obtain the title compound (1.0 gram).
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2-(1 -Cyclobutyl-piperidin- Ili - NVR (8 ppm: 1.42 (1H, s), 1.66- 1.73
(2H, m), 1.88 (4H, m, 4-yloxy)-5- 204- 2.05 (4H, n), 2.20 (2H, n), 2.59
(1H, m, wo?d12/0280769 (3H, nethanesulfonyl-,6,7- n), 2. 86T[S410/8007403. 64 -
3.67 (2H, t), 4.38 (2H, s), 4.92 - 4.97(1H, dihydro-4Hthiazol o[5,4- m;
Opyrldlne Mass (mz): 372.3 (MrH)+. 22. | -[2-(1-Cyclobutyl- "H - NWR (8
ppm : 1. 08y dmkQs @M?m%lél m116]58 1(7Q|(§H )" 118781191 (41, m), 2,01 207
plper|d|n 4”lylox|2')2 n} % ni 64 - 2.66
(1H 3m) <l%nﬂy%ﬁsc;2 ?"f‘n"é)z%) %(["3 wﬂﬁ? %306 PBRA72n§74 8H5 (1H,
Z)Af’(gﬁ m§4@2 481%2}!;):1),43281719%(&31(?& (1;-1 cipyri dlg 5-y1] - 2- net hyl Man),
s); propan- -one tartrate Mass
(mz): 364. (W/ﬁ?!):ﬁég%@@;b (I-Cycl obutyl -pi peridin- 111 - NVR (8 ppnm):

1.56 - 3_ 7Step 7Hjv)ar) Prédpaddiion 1098 1([ﬂH-C)&)obthl-ﬁ]ﬂendﬂn-y-lytox%'Edi(lﬁi-ro-@HH, m,
8 b B e B S CRL
7.52 (1H,.dd) %utlon pi) L 1ﬁyaiohyﬁmwem»ndi-ylowé(?ﬂlhmroﬂj thipzalg(54- 8. 49 (1H,
d); cJpyridin-5-yl]-propan-1-one (0.8 grams, 2.3 mmol, obtained in above step) in methanol (10
mL) was treated with L(+)-Tartaric acid (0.34 grams, 2.3 mmol) at 0 °C. Stirred the reaction
10 mass for about 1 hour and the solvent was evaporated uhder vacuum to dryness. The solids
were washed with diethyl ether and dried under vacuum to obtain the title compound (1.1
gfams).
'"H - NMR (8 ppm): 1.12 - 1.20 (3H, m), 1.82 - 1.87 (2H, m), 2.16 - 2.32 (7H, m), 2.45 - 2.55
(2H, m), 2.63 - 2.66 (3H, m), 2.72 (1H, m), 3.20 (2H, m), 3.47 - 3.50 (1H, m), 3.66 - 3.70 (1H,
15 m),3.81 -3.88 (2H, m), 4.45 (2H, s), 4.60 (2H, s), 5.18 (5H, m);
Mass (m/z): 350.4 (M+H)".
Exémple 2: Preparation of [2-(4-Cyclobutyl-cyclohexyloxy)-4,5,7,8-tetrahydro-thiazolo|5,4-
d]azépin- 6-y|]-cyclopropyl-methénone tartrate
Step (i): Preparation of 1-Cyclopropanecarbonyl-azepan-4-one
20 A solution of Azepan-4-one (1.75 grams, 15.3 mmol) and triethylamine (6.45 mi, 3.1 .
mmol) in dichloromethane (15 mL) was cooled to 0 °C. Cyclopropionylchloride (0.17 mL, 1.8
mmol) in dichloromethane (2 mL) was added and stirred the reaction for 30 minutes. Reaction
mass was poured onto ice cold water and the product was extracted with dichloromethane (3
x15 mL). The combined organics were washed with water followed by brine and dried over
25  anhydrous sodium sulphate. Organic volatiles were evaporated under vacuum to obtain the title
compound (2.7 grams). ‘
'H - NMR (8 ppm): 0.66 - 0.69 (4H, m), 1.56 - 1.57 (1H, m), 1.71 - 1.75 (1H, m), 1.87 - 1.89
(1H, m), 2.45 - 2.49 (1H, m), 2.59 - 2.62 (1H, m), 3.57 - 3.91 (4H, m);
Mass (m/z): 182 (M+H)".
30  Step (ii): Preparation of S-Bromo-l-cyclopropanecarbonyl-azepan-4—one.
A solution of l‘-CyclopropanecarbonyI-azepan-4-one (2.7grams, 14.9 mmol, obtained
in above step) in acetic acid (30 mL) was cooled to 10 °C and treated with bromine (0.71 mL,
14.9 mmol) over a period of 15 minutes. The resulting slurry was Stifred for 18 hours under
nitrogen atmosphere. After completion of reaction, mass was concentrated to dryness to obtain
35  the title compound (3.87 grams).
Mass (m/z): 260, 262 (M+H)'" '
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t hi azol o[ 5, 4-c] pyridine Mass (mz): 439.2 (MH) +. 24.

Cycl opropyl -[2-(1-isobutyl- "H- NWR (8 ppm: 0.86 - 0.90 (4H, m, 1.05-
1. 07 (6HWO)20121022%0 pi peridin-4-yloxy)-6,7- (1H m, 1. ®0T[N2410//§0742. 10
(12-1, m, 2.30 (3H, M, 2.77 (2H, n), dihydro-4Hthiazolo[5,4- 2.99 -
3.01 (2H, d), 3.10 (1H m, 3.48 (2H m, 3.88 - 4.07 (2H, m,

di 3 (it iéh 4 m ; 0- azepin- 2H m,
DL 5okl O RO S (e b bt
2012/ 02907 8%IePrPRbBEtIPBNS 740 25. [ 2- (1- Oycl obut yl - pi peri di n-

4-yl oxy) - 6, 7- di Asdspensibil- oft hBﬁi@JlQ&gorﬁ’O@b@W@i—ﬁqﬁnAyﬂa} %.87 haink, |' Llu)%grret le7-2
PYri di n- 5- - 1.
(31-L, ., °B§E‘%'E%%E§°Ve;ef?f"‘|€v§ﬁq“"apep%g'%s s iy sberpendilagaL i

m, 2. 745 - wagaflyxedifor 6 hqurs. 3figGohplption of reaQiol Seagtibblmasy was 4orcenuptbandrsd , 4. 98

(1H m, rezlgue (Knaﬁﬂad(w]ab’puﬁﬁed b?lf%% o Obu(?gyl{pﬂr)gl(r%ég?’ap ?/n@%,r(f_f}rm &?)?7 é(lva

(mz): 467.
1.79 - 1.8 ‘{"21116 °°m2°u_{'6( 42% (2H, n), 2.26 -4-yloxy)-6, 7-di hydro 4H-2.31

(4H | z.gm@g&])(m m(miml,?ws(iﬂuln% ié’dﬂzsﬁgzﬂ%)%l_?(%gs)ﬁ%?)m (1H

hi azol o[ 5 di
; 'a2°48[(%?$ Js‘)pz(J‘:'lz'L '@537%/13]865§H’|"81%6'é2'91bs}mt hanone (1H, bs), 4.78 (1H s),

.19 (1H, bfags(m/z):2B8(MHIH'M), 7.95 - 7.97 (1H, tartrate d), 8.67 (2H, s);
Step (iv): Preparation of (2-Bromo-4,5,7,8-tetrahydro-thiazolo[5,4-d)azepin-6-yl)-
cyclopropyl- methanone ‘

A solution of (2-Amino—4,5,7,8-tetrahydro—thiézolo[5,4-d]azepin-6-yl)—cyclopropyl-
methanone (0.4 érams, 1.68 mmol, obtained in above step) and copper (II) bromide (0.37
15 grams, 1.68 mmol) in acetonitrile (40 mL) was cooled to 0 °C. Tertiary buty] nitrite (0.2 mL,
1.68 mmol) was added drop wise over a period of 10 minutes at 0 °C. The reaction mass was
stirred for 30 minute;s and the reaction mass was quenched with 3N hydrochloric acid solution.
The product was extracted with ethyl acetate (3 x 15 mL) and the combined organics were
washed with water followed by brine and dried over sodium sulphate. Organic volatiles were
20 evaporated under vacuum. The residue,.ihus obtained, was purified by flash chromatography
(ethylacetate / n-hexane, 7 / 3) to obtain the title compound (0.053 grams). .
'H - NMR (8 ppm): 0.71 - 0.75 (4H, m), 1.97 (1H, m), 2.86 - 2.92 (2H, m),299 3.08 (2H, m),
3.61-3.86 (2H, m), 3.86 - 3.90 (2H, m);
Mass (m/z): 301 (M+H)",
25 Step (v): Preparation of [2-(4-Cyclobutylpiperidin-dyl-oxy)-4,5,7,8-tetrahydro-
thiazolo|5,4-d]azepin-6-yl]-cyclopropyl-methanone
1-Cyclobutyl-piperidin-4-ol (0.04 grams, 0.26 mmol) in tetrahydrofuran (3 mL) was
treated with cooled and stirred suspension of sodium hydride (0.021 grams, 0.51 mmol) in
tetrahydrofuran (8 mL) slowly over the period of 5 minutes and the reaction mixture was stirred
30 for 2 hours at room temperature. A solution of (2-Bromo-4,5,7,8-tetrahydro-thiazolo[5,4- -
d}azepin-6-yl)-cyclopropyl-methanone (0.653 grams, 0.17 mmol, obtained in above step) in
tetrahydrofuran (3 mL ) was added drop wise over a period of 5 minutes and refluxed for 15
hours. Reaction mass was quenched onto ice cold water and the product was extracted with
ethyl acetate (3 x 10 mL). The combined organics wére washed with water followed by brine
35  and dried over anhydrous sodium sulphate. Organic volatiles were evaporated under vacuum.
The residue obtained was purified by flash chromatography (methanol / chloroform 3 / 97) to

obtain the titte compound (0.05 grams).
- 18-



Mass (m(z): 398.5 (MtH) +. 27. 2-(1-Cyclobutyl-piperidin- "H - NVR (8 ppm:

1.83 - 1.

88 (2H, m), 2.21 - 2.32 (7H, ), 2.65

- 4-yl oxy)wb-2pywazgi- 3-yl -2.75 (2H, m), 3.13 - 3.25 (5H, paraNd160007403. 62
3.73° - 3.76 ,6,7-dihydro-4H (2H, t), 4.38 (2H, s), 7.29 - 7.32

(2H, m,
(1H, dd ,
8.07 Hz),

m ;. 371.
(M5 3T ieb e b s s

4-yl oxy) -

(3H m,
, 4.48

(lH, m 3

J= 4.62, 8.42 Hz), 7.48 - thiazolo[5,4-c]pyridine 7.50(
% VR Aﬁ p%&) 0% 096 4rﬂm)40@|1(1h|21|}.), 18329 7(33(32111 ){ ﬂéér%ﬁf(zﬁ)

zﬂé_,m %/80 zsg@\ﬁ '—,zfggzlgw(m m), 3.74 - 379(2(1-1
6m73®nhyabommlnb) m, 1.88 (1H, s), 1.93 - 1. 95 (5H, m, 2.
3V%ﬁ(m& ggégégh@[S 4-c]pyridin-5- 3.42 (41-1, m, 3.73 -

1H, d, J=
Mass
ppn :

64 - 2.67
3.84 (4H,

s), 4.71 - yl]-(tetrahydro-pyran-4-yl)- 4.90

Htep ha(nname Pképamtipm1 2f . [2-QBCgcl¢blubyl-piperidin20yloxy)-4,5,7,8-tetrahydro-

[2-(1-Cycl MIX‘ZS Mdmf)i'ng-ﬂ-cyclkbrogpw%ﬁﬂ(aﬁ %aéel 84 - 1.98 (3H m,

-2.32 (9H,

71 (2H, t), 3.13 -

2.16
3.25 (6H,

nm, 3.56- 3. 61 4 3Holugion 3067 <43C>G@bvmlﬂyclofteml@22yarﬂé[7§ grabydsorthiaplalss- t), 4. 33

(2H, s),

net hanone taﬂ

10

15

20

25

- 30

35

4d]4ﬁplﬁzjy'l]LcyclSﬂropyﬁmétgan'oneS(OZ)% rhts, 01908 mi¥dl] ctEMeR P b Re ételw
ES mL) was treated with L(+)-Tartaric acid (0.031 grams, 0.208 mmol) at 0 °C.
Stirred the reaction mass for about 1 hour and the solvent was evaporated under vacuum to
dryness. The solids were washed with diethy! ether and dried under vacuum to obtain the title
compound (0.1 gram).

'"H - NMR (5 ppm): 0.84 - 0.99 (4H, m), 1.83 - 1.90 (2H, m), 2.00 - 2.02 (1H, m), 2.18 - 2.23
(5H, m), 2.32 - 2.41 (2H, m), 2.82 - 2.87 (2H, m), 2.95 - 2.99 (2H, m), 3.13 - 3.20 (5H, m), 3.62
-3.66 (1H, m), 3. 74 - 3.79 (2H, m), 3.95 - 3.99 (2H, m), 4.43 (2H, 5), 5.13 (1H, s).

Mass (m/z): 376.4 (M+H)". |

Example 3: Preparation of N-|2- (l-CycIobutyl-pnperldm-4—yloxy)—4,5 6,7-tetrahydro-
benzothiazol-6 -yl}-propionamide

Step (i): Preparation of 2-Bromo-4,5,6,7-tetrahydro-benzothiazol-6-ylamine

A solution of (2-Bromo-4,5,6,7-tetrahydro-benzqthiazdl-6-yl)—carbamic acid tért-butyl.

ester (0.50 grams, 1.5 mmol, obtained in preparation 2) in dichloromethane (30 mL) was
treated with trifluroaceticacid (1.1 mL, 15 mmol) at 0 °C. Reaction mass was stirred for 4
.hours. After completion of the reaction, the mass was quenched with ice cold water and
adjusted pH to 10, by using 40% aqueous sodium hydroxide solution. The product was
extracted with ‘dichloromethane (3 x 50 mL) and the combined organics were washed with
water followed by brine and dried over anhydrous sodium sulphate. The organic volatiles were
evaporated under vacuum to obtain the title compound (0.36 grams).
Mass (m/z): 233.0 (M+H)", 235.0 (M+3H)".
Step (ii): Preparation of N-(2-Bromo-4,5,6,7-tetrahydro-benzothiazol-6-yl)-propionamide
A solution of 2-Bromo-4,5,6,7-tetrahydro-benzothiazol-6-ylamine (0.36 grams, 1.5.
mmol, obtained in above step) and triethylamine (0.43 mL, mmol) in dichloromethane (15 mL)
was cooled to 0 °C. Propionylchloride (0.17 mL, 1.8 mmol) in dichloromethane (2 mL) were
added and stirred ihe reaction mass for 30 minutes. After completion of reéction, the mass was
poured onto ice cold water and the product was extracted with ethyl acetate (3 x 15 mL).
Thecombined organics were washed with Water followed by brine, dried over anhydrous

sodium sulphate and the organic volatiles were evaporated under vacuum. The residue was

-19-



Mass (mz): 407.3 (Mr1l-1)+. 30. [2-(1-Cyclobutyl-piperidin- Ili - NVR (8
ppm: 1.59 - 1.65 (6H m, 1.85 - 1.88 (2H m, 2.22

- 4-yl oxy)w6,2¢1idizbydr o- 4H 2. 27 (4H, t), 2.29- 2.33 (2H, trriRG66oe078dr 72 ( 2H,
t), 3.13 - 3.17 (3H, thiazolo[5,4-c]pyridin-5- m, 3.28 - 3.35 (5H, m,
3.52 = 3.55 (3H, t), 3.65 -3.75 (1H, m, 4.29 yli-piperidin-l-yl- (2H s),
4.43 (2H, }m)nﬁe&bylﬂash clrordatograbhly (idthanolMehlbidfoe£2 h98) cosbibirnthe G ddRipsundnt z) ©
405. 4 (M 2012/ 029070PCT/ | N2010/ 000740 31. 642-0-Cycl obutyl -

pi peri di n- ox i)-6,7- di hydro-4H-thiazolo[5,4- Ili - NVR (8 ppm: 1.82 -
1.99 (2H, ‘dﬂ; NIIRZS ppm)20.88- 0.8H 1Hnn), 121474.18 (3, 76, (2®+121§(2H3m].490 -3.985 (4H,

?ég?’_ 62 1%131 rﬁgz()%"‘zof?lglé) 928 %%@f{b&ﬁéﬂi?@ﬁ %%H 281 “5‘4"%%6&2 s).
8.01 - 033’(5I(H4@@I J=2.40 ,9.00 Hz), 8.65 - nlcotlnamde 8. 66 (1H d,

)= 2.28 Hzmass(mmmmm) mégmﬁww 32, [2(1-Oyel obutyl  pi per i di -
2-yl oxy) N?"ép dF Wydrl’éel’m"*’('zﬂf ,& (&*37%0"“‘31 PPA‘E('HH““H?‘YHS%’ ‘etia'!ydmcm M,
2.21 - 2. Zﬁnidﬁazol-'ﬁhylﬁbﬂipﬁ)[nﬁnﬂlec] pyridin-5- n), 2.30 - 2.34 (2H, n), 2.60

(11-1, m, 2. 721 éy]ér(g?butw plpe%dmﬁ ol ?(O }? gl(ams, 1.6 mmol) in N,N-dimethyl formamide (5
10 mL) was treated with cooled and stirred suspension of sodium hydride (0.1 grams, 2.08 mmol)
in N,N-dimethyl formamide (10 mL) slowly over the period of 30 minutes and the reaction
mixture was further stired for 1 hour. A solution of N-2-Bromo-4,5,6,7-tetrahydro-
benzothiazpl-6-yl)-propionamide (0.4 grams, 1.3 mmol, obtained in above step) in N,N-
dimethyl formamide (5 mL ) was added drop wise over a period of 10 minutes and stirred the
15 resulting mass for 48 hours. After completion of reaction, the mass was quenched onto ice cold
water and the product was extracted with ethyl acetate (3 x 15 mL). The combined organics
- were washed with water followed by brine, dried over anhydrous sodium sulphate, and the
organic volatiles were evaporated under vacuum. The residue was purified by flash
chromatography (ethylacetate / n-hexane, 1/ 1) to obtain the title'compound (0.068 grams). '
20 'H-NMR (8 ppm): 0.81 - 0.88 (2H, m), 1.14 - 1.18 (3H, m), 1.65 - 1.70 (2H, m), 1.89 - 1.91
(5H, m), 2.03 - 2.05 (5H, m), 2.17 - 2.23 (3H, m), 2.49 - 2.75 (4H, m), 2.96 - 3.01 (2H, m), 4.35
-4.39 (1H, m), 4.90 - 3.96 (1H, m), 5.50 - 5.53 (1H, m),
Mass (m/z): 364.3 (M+H)".
Exambles 4-34:
25 The compounds of Examples 4 - 34 were prepared by following the procedures as
described in Examples 1 to 3, with some non-critical variations
4, [2-(]-Cyclobutyl-piperidin-v 'H - NMR (8 ppm): 0.86 - 0.90 (SH,'m), 1.27 - 1.29 (2H, m), 1.82 -
4-yloxy)-6,7-dihydro-4H- 1.90 (2H, m), 2.01 - 2.11 (1H, m), 2.25 - 2.31 (7H, m), 2.64 (1H, m),
thiazolo[5,4-c]pyridin-5-yl]- | 2.77 (1H, m), 3.20 (3H, bs), 3.65 - 3.69 (1H, m), 3.8 (1H, m), 4.04

cyclopropyl-methanone - 4.06 (1H, m), 4.44 (2H, m), 4.60 (1H, s), 5.19 (1H, m);
tartrate Mass (m/z): 362.2 (M+H)".
5. Cyclobutyl-[2-(1- 'H - NMR (8 ppm): 1.27 - 1.38 (2H, m), 1.81 - 1.88 (3H, m), 2.00 -

cyclobutyl-piperidin-4- 2.10 (1H, m), 2.20 - 2.33 (1 1H, m), 2.68 (1H, m), 3.19 (3H, m), 3.33
yloxy)-6,7-dihydro-4H- | -3.36 (iH, m), 3.52 (1H, m), 3.67 - 3.73 (2H, m), 3.86 (1H, m), 4.44
thiazolo[$5,4-c]pyridin-5- | (2H, s), 4.47 (1H, s), 4.58 (1H, s), 5.18 (1H, m);

- yl]-methanone tartrate Mass (m/z): 376.3 (M+H)".
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ylj-cycl opentyl - met hanone n), 3.66 (1H, m, 3.66 - 3.91 (2H, nm, 4.44 (2H,
s), 4.60 -4.66 (2H, tartrate d), 5.18 (1H m; Mass (nmfz): 390.5 (MtH) +.
33. [ 2- (Woytdaparoyl - pi peridin- ili - NVR (8 ppm: 0.88CI/IN2O00{34, ),
1.27 - 1.29 (2H, m, 1.82 -4-yloxy)-6,7-di hydro-5H1.90 (2H, m, 2.01 -
2.11 (1H m, 2.25 - 2.31 (7H, m, 2.64 (1H m, thiazolo[5,4-b]pyridin-4-
2.77 (1H, | n¥., |F2-20CRHbulyspiperi@inéh - BIMEO (5 pplt): 1093, - B9IB@H( thi,2.18)(2H,%),2%2-- 2.25

Tuk sy OP ony TR B8 L llasslad Ao, Sif Gt 1608

NMR (8 ppm): Q. Suazole[Sgiic]pmdpnﬁﬁ (2H, 2i); 4.08 A8, (),H,.43r) 4.45L(3B7m), 5.19 (1H, bs), 7.23 - }

| o g i} 21 - 2.31 (4H,
i sopr opy _p' Pgr | Wﬂ@ﬂﬂm&p&;‘yli— 72%?%"‘2940 ?4 H("%ﬁqsgyé{ g])’3 01 (2H, ET)

, 2.81 2.88
?51 - 3.61 (2H, ﬁ‘fg?yz?? ‘3 79 Magy (m/ Hﬂgiﬂ\é‘d'PS 4-d] azepi n-6-y1]- m), 3.|93

E?’dg)g (gg 1(7’7 H;L HR-(14 43)'55")1?1‘-"' T)H M{Sﬁ)ﬁfﬁ} 054 1. (r)(ﬁs”glz—ﬁgngqu@ [l@*i Eﬂﬁfnﬁ 2‘6.’)5
can prepate the %Qfﬁﬁ'BﬁrP’ y5-7 1%11)? d2Ham), 2266265(4‘1‘6@)0%\?%@;2 Y%@Hpi“béelédf%c ‘
descri bed| abo ednhﬁﬁo—4H{tlﬂaz@lb{5@/C AR BI6E - 3:6P L BE in),Bi93--4-901(Trx ¥); £44724, $), 4.61 (1H,

I hydro-5H;th ia@]?}r%ﬁés-?]]-?]n%w-d s),548(¥l:—llj cycl opropy | nmet hanone 36
"~ butan-1-one tartrate Mass (m/z): 378.2 (M+H)".

8. | Cyclobutyl-[2-(1-isopropyl- | 'H - NMR (8 ppm): 1.43 (7H, m), 1.87 - 1.89 (1H, m), 1.97 - 2.04
piperidin-4-yloxy)-6,7- - | (1H, m), 2.19 - 2.24 (2H, m), 2.33 - 241 (4H, m), 2.62 (2H, bs),
dihydro-4H-thiazolo[5,4- | 2,76 (1H, m), 3.07 (2H, m), 3.25 - 3.26 (3H, m), 3.43 - 3.50 (1H, m),
clpyridin-5-yl]-methanone | 3.62 - 3.65 (3H, m), 4.61 (1H, s), 5.23 (1H, m);
Mass (m/z): 364.2 (M+H)".
9. "Cyclopropyl-[2-(1- | 'H - NMR (5 ppm): 0.86 - 0.90 (4H, m), 1.27 - 1.39 (7H, m), 1.98 -~
isopropyl-piperidin-4- | 2.08 (2H, m), 2.30 (3H, m), 2.64 - 2.77 (2H, m), 3.13 (2H, m), 3.48
yloxy)-6,7-dihydro-4H- | (2H, m), 3.52 - 3.57 (1H, m), 3.88 (1H, m), 4.05 (1H, m), 4.45 (2H,
thiazolo[5,4-c]pyridin-5- | s), 4.68 (1H, s), 5.19 (1H, m);
yl]-methanone tartrate Mass (m/z): 350.4 (M+H)". ‘
10. Cyclopropyl-[2-(1- 'H - NMR (8 ppm): 0.79 - 0.91 (8H, m), 1.99 - 2.18 (5H, m), 2.39 |
cyclopropyl-piperidin-4- | (1H, bs), 2.64 - 2.77 (3H, m), 3.12 (2H, bs), 3.28 (2H, s), 3.88 (1H,
yloxy)-6,7-dihydro-4H- | bs), 4.05 (1H, m), 4.45 (2H, 5), 4.60 (1H, 5), 5.08 (1H, bs);
thiazolo[5,4-c]pyridin-5- [ Mass (m/z): 348.2 (M+H)".
yl]-methanone tartrate ' _
11. Cyclobutyl-[2-(1- 'H - NMR (& ppm): 0.76 - 0.77 (3H, m), 0.87 - 0.92 (2H, m), 1.80 -
cyclopropyl-piperidin-4- 1.87 (2H, m), 2.02 - 2.03 (3H, m), 2.21 - 2.33 (6H, m), 2.63 - 2.67
yloxy)-6,7-dihydro-4H- | (2H, m), 3.05 (1H, m), 3.21 - 3.23 (2H, m), 3.43 - 3.52 (2H, m), 3.71
thiazolo[5,4-c]pyridin-5- | - 3.73 (1H, m), 3.85 - 3.88 (1H, m) 4.43 (2H, s), 4.58 (1H, s), 5.05
yl]-methanone tartrate (1H, m);
Mass (m/z): 362.2 (M+H)".
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142- ( 1- Cycl obut yl

4-y1] - propan- 1-one 37.

Cycl obut yWeo[281229@9cl obut yl

b] pyri di n-4-y1Jmet hanone 38.

N-[ 2- (1- Cycl obutyl

- pi peri din-4-

yl oxy)-4,5, 6, 7-t et rahydro- benzot hi azol -

- pi peridi n-4-yl oxy) -6, 7-di hydro- 5H-t hi azol o[ 5, 4- b] pyri di n-
- pi peridi n-4-yl oxy) - 6, 7- di hy @C®AS10/hi0a400| o[ 5, 4-

7-yli

-1|c7)r(2)pi ?ngﬁ ll(’iet3t9.l-[2—(.l-Cyclpl::lll_tyl- 'H - NMR6(8 pp&j lz’g- 1. 314(|_1|_H m), 1. 8|1 -1%9 (2H, m), 22]&
5513( > Cyc! obu é%’lpee}igibg-eyﬁ&f_yﬁ?-( /b 9Xki 8, 558 IV i h QX AFOL S 78(1HC]nByr1'3-' n-
- Cycl obut Y - pi| pdihydue-AH-hiazblobbyd) - 113.60 GHhm 3G9 pm, 5)05.60 43. &(dhpm)az.od) = 57y BHEpMRPan
-l -one 41 N-[2 vil-2-
- Cycl obut yl - pil per Flg#ndm R yngy) 5 %7 380 éero "21—?— y@ﬁbf?é a%)of"-7é-(‘ ]52’&1&“ o]
nam de 42] morpholm-4-yl-ethan0ne (1}-1 bs)
N-[ 2- (1- Cycl obut yl - pitfpedid di n- 4- yQ% g@y@ﬂo 4H- cycl opent at hi azol -5qy1
] - propi onam d¢ WO 2012/ 029070PLCT/ | N2010/ 00
1- [ 2- (1- CyciBobut wks-ay@etuyakier- 4- i I XNMRAG Gpsl): 08A T 0-88)(4H,Gh)01. %7 31.Q|d M, ayqls -y
|']-propantl-o medA{Aar azolol5.4-
1-[ 2- (1- oycl obpuf SNIrsHERIRAPRA {1 L -6 FH dol- B PHorb 47 2220 CHi BR3P 4-y
1] - propant 1- one 4ﬁpyndm 2-yloxy)- (3H m), 2.89 - 2.90 (2H, m), 3.24 - 3.28 (3H, m), 3.35 (1H, s), 3.62
i\l-LrZOélloggfr: gt)ut ylp“gyngﬁrll ﬂj n- 4- ylyé,y&H m),451f (IQM 5% 1% qg&lm)t%\;nt at hi azol -6{yl
N- 2- (1- Qycl obutCX:q'QPmPpr'?‘?tbﬁ"ﬁn%- yMass Yzl 362 UMy 0- 4H- cycl opent aoxazol- 6- y1]
- propi onam de {47 tartrate
1-12-( 1- Qrclobut vl -nineridin-4-VM ox\v)-5_6-di hydr |o[3 2-d] | - 1
W)Eopgn_| [ Jie | 2d3-(5-Cyllobutyl-6,7- ~ | ™H - NMR (5 ppm): 0.60 - 0079n(\’1'1r1r£) 081 7091 (4?1Yr?1)7? 6-1"
142- (1- Q’13| Obuzghydﬂimfmﬁblﬂﬁﬂ- Yyl 029/Q1H4m$B1 B K Q- 10367 (19) )] #853- Hde¥AZA)Y, 229 Y 1]
- propan- 1t one :
N-[ 2- (1- Qycl obut ycﬂpyﬂfjlﬁezr)fl%%- 4- YPETY 281 6288 ard 228 Dob Bt HoRh2 8P (8L {17
- propi onapm de|50. piperidin-1-yl]- m), 3.70 (1H, m), 3.90 - 3.91 (2H, m), 4.09 (2H, m), 4.35 - 4.50 (1H,
L2 Gyt obuLyhsRgepl it WA s ol T LT azol o5, 4-cl e
1-[2- (1- Gycl obut yl - ptaF&¥ di n- 4- yMé%%WZM-’*@?n?e(MﬂﬂW 6, 7-di hydro-4H-th
i azol o[ 5, #-€] 103 fobu clﬂﬁo :
1-[2-(1-Cyclo Yﬂ el et%/ilpll eg 4-y zl ?qﬁléo?%l 67 (élld”n d}go 4‘-|§7 (ﬁl az%jl of 4-
c] pyri di n-5_yu3p¥l@g§ﬁJlelgﬁr@—4§3 2. 103/ m), 2.24 - 2.28 (3H m), 2.61 (1H, m), 2.78 (1H, m), 2.80
]142- ( é; Q/g I o? ft Hlazqao[p@rcipdhidin4- Y| @KYhy, 3208 By GHOmY 385 v )38 (1 i a3z 2o [, f- C
pyridin-b-y1l-
195 (L Obt on YRR BT RrEary | w2 GHa hH 5 4 g5 GHam 677 Qz”oP%{ 5, B¢
]pyridin-p-yllL- pr opmrtralte- one S55( Mass (m/z): 362.3 (M+H)".
1_ [ 2_ ( 1_ C al OJ..-‘- A2
o] pyri dinf E_by l]‘lj.t-()iécryclobtﬁylﬁpend’n- 1. : :
A 4-yloxy)-6,7-dihydro-4H- | (1H, m), 2.79 (1H,’s), 3.18 - 3.23 (4H, m), 3.62 - 3.67 (2H, m), 3.67
thiazolo[5,4-c]pyridin-5- | (1H, m), 4.44 (3H, s), 4.46 (1H, s), 5.20 (1H, bs), 7.48 - 7.51 (2H,
yl]-pyridin-4-yl-methanone | m), 8.69 (2H, m);
tartrate Mass (m/z): 399.6 (M+H)". ‘

17. | [2-(1-Cyclobutyl-piperidin- | 'H - NMR (8 ppm): 1.27 - 1.29 (1H, m), 1.81 - 1.90 (2H m), 2.24 -
4-yloxy)-6,7-dihydro-4H- | 2.31 (8H, m), 2.74 (2H, m), 3.13 - 3.17 (3H, m), 3.62 - 3.66 (1H, m),
thiazolo[5,4-c]pyridin-5- | 3.82 - 3.83 (1H, m), 3.85 (3H, s), 3.90 - 4.10 (1H, bs), 4.43 (2H, s),
yl}-(4-methoxy-phenyl)}- | 4.67 (2H, m), 5.18 (1H, m), 7.01 - 7.03 (2H, d), 7.43 - 7.45 (2H, d);

~ methanone tartrate Mass (m/z): 428.3 (M+H)".
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11-[2-Q-B@loButyl-

piperidin-4-yloxy)-6,7-
dihydro-4H-thiazolo[5,4-
clpyridin-5-y1}-2-methyl-

propan-1-one tartrate

-1.89 (2H, m), 2.20 - 2.29 (7TH, m), 2.64 - 2.66.(1H, m), 2.73 (1H,

'H - NMR (5 ppm): 1.08 - 1.10 (6H, m), 1.13 - 1.18 (4H, m), 1.81 -

m), 3.13 (3H, m), 3.35 (1H, s), 3.58 - 3.62 (1H, t), 3.87 - 3.89 (1H,
m), 441 (2H, s), 4.60 (1H, s), 4.66 (1H, s); ‘ |
Mass (m/z): 364.2 (M+H)".

23.

“2-(I-Cyclobutyl-piperidin-
4-yloxy)-5-(2-
trifluoromethyl-pyridin-5- |
yD)-,6,7-dihydro-4H-
thiazolo[5,4-c]pyridine

'H - NMR (& ppm): 1.56 - 1.77 (7H, m), 1.95 - 1.98 (4H, s), 2.04
(2H, m), 2.48 - 2.49 (1H, m), 2.68 - 2.69 (3H, m), 3.79 - 3.82 (2H,
m), 4.49 (2H, s), 4.82 - 4.84 (1H, m), 7.49 - 7.52 (1H, dd), 7.63 -
7.65 (1H, d), 8.48 - 8.49 (1H, d); '

Mass (m/z): 439.2 (M+H)".

24.

Cyclopropyl-{2-(1-isobutyl-
piperidin-4-yloxy)-6,7-
dihydro-4H-thiazolo[5,4-
clpyridin-5-yl]-methanone

A tartrate

'H - NMR (5 ppm): 0.86 - 0.90 (4H, m), 1.05 - 1.07 (6H, d), 1.29
(1H, m), 1.90 (14, m), 2.10 (1H, m), 2.30 (3H, m), 2.77 (2H, m),
2.99 - 3.01 (2H, d), 3.10 (1H, m), 3.48 (2H, m), 3.88 - 4.07 (2H, m),
4.46 (2H, s), 4.60 (1H, s), 4.84 - 4.86 (2H, m), 5.18 (1H, m);

Mass (Wz): 363.5 (M+H)".

Pbcﬁ P)érz’l ?iﬁ)lm‘ﬁ O’S‘PJ 550 BAP 06|
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25.

[2-(1-Cyclobutyl-piperidin-
4-yloxy)-6,7-dihydro-4H-
thiazolo[5,4-clpyridin-5-

yl]~(2-trifluoromethyl-

pyridin-5-yl)-methanone

TH - NMR (5 ppm): 1.62 - 1.67 (4H, m), 1.69 - 1.72 3H, m), 1.93
(4H, m), 2.07 (3H, m), 2.28 (1H, m), 2.61 - 2.62 (1H, m), 2.74 - 2.84
(2H, m), 3.50 (IH, s), 3.68 (1H, m), 4.79 (1H, bs), 4.98 (1H, m),
7.79-7.81 (1H, d), 7.98 - 8.00 (1H, d), 8.82 (1H, bs);

Mass (m/2): 467.3 (M+H)".

26.

[2-(1-Cyclobutyl-piperidin-
4-yloxy)-6,7-dihydro-4H-
thiazolo[5,4-c]pyridin-5-
yl]-pyridin-3-yl-methanone
tartrate

'H - NMR (8 ppm): 1.79 - 1.88 (2H, m), 2.16 - 2.20 (2H, m), 2.26 -
231 (4H, m), 2.74 - 2.79 (2H, m), 3.13 - 3.19 (4H, m), 3.35 (2H, ), |
3.62 - 3.68 (1H, m), 3.72 (1H, bs), 4.07 (1H, m), 4.43 (2H, s), 4.55
(1H, bs), 4.78 (1H, s), 5.19 (1H, bs), 7.56 (1H, m), 7.95 - 7.97 (1H,
d), 8.67 (2H, s);

Mass (m/z): 398.5 (M+H)".

27.

2-(1-Cyclobutyl-piperidin-
4-yloxy)-5-pyridin-3-yl-
,6,7-dihydro-4H-
thiazolo{5,4-c]pyridine
tartrate

'H - NMR (5 ppm): 1.83 - 1.88 (2H, m), 2.21 - 2.32 (7H, m), 2.65 -
2.75 (2H, m), 3.13 - 3.25 (5H, m), 3.60 - 3.62 (2H, m), 3.73 - 3.76
(2H, t), 438 (2H, s), 7.29 - 7.32 (1H, dd , J= 4.62, 8.42 Hz), 7.48 -
7.50(1H, d, J= 8.07 Hz), 7.97-798 (1H, d, J=4.21 Hz), 8.29 (1H,
s);

Mass (m/z): 371.3 (M+H)".

28.

[2-(1-Cyclobutyl-piperidin-
4-yloxy)-6,7-dihydro-4H-
thiazolo[5,4-c]pyridin-5-

yl]-(tetrahydro-pyran-4-yl)-

methanone

'H - NMR (8 ppm): 1.13 - 1.19 (1H, 1), 1.22 (1H, 5), 1.54 - 1.74 (9H,
m), 1.88 (1H, s), 1.93 - 1.95 (5H, m), 2.64 - 2.67 (3H, m), 3.32 -
342 (4H, m), 3.73 - 3.84 (4H, m), 4.48 (1H, s), 4.62 (1H, 5), 4.71 -
4.90 (1H, m); " ' |

Mass (m/z): 406.3 (M+H)".

29.

[2-(1-Cyclobutyl-piperidin-

4-yloxy)-6,7-dihydro-4H- -

thiazolo[5,4-c]pyridin-5-
yl}-morpholin-4-yl-
methanone tartrate

'H - NMR (8 ppm): 1.84 - 1.98 (3H, m), 2.16 - 2.32 (9H, m), 2.70 -
2.71 (2H, v), 3.13 - 3.25 (6H, m), 3.56 - 3.61 (3H, 1), 3.67 - 3.69 (4H,
t), 4.33 (2H, s), 4.42 (2H, 8), 5.12 - 5.22 (1H, m);

Mass (m/z): 407.3 (M+H)".

30.

[2-(1-Cyclobutyl-piperidin-
4-yloxy)-6,7-dihydro-4H-
thiazolo[3,4-c]pyridin-5-
yl]-piperidin-1-yl-

methanone hydrochloride

'H - NMR (6 ppm): 1.59 - 1.65 (6H, m), 1.85 - 1.88 (2H, m), 2.22 -
227 (4H, 1), 2.29 - 2.33 (2H, 1), 2.69 - 2.72 (2H, 1), 3.13 - 3.17 (3H,
m), 3.28 - 3.35 (SH, m), 3.52 - 3.55 (3H, 1), 3.65 - 3.75 (1H, m), 4.20
(2H, 5), 4.43 (2H, 5), 5.12 - 5.22 (1H, m);

Mass (m/z): 405.4 (M-+H)".
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. Mass (m/z): 390.5 (M+H)".

33. | [2-(1-Cyclobutyl-piperidin- | '"H - NMR (8 ppm): 0.86 - 0.90 (5H, m), 1.27 - 1.29 (2H, m), 1.82 -
4-yloxy)-6,7-dihydro-5H- | 1.90 (2H, m), 2.01 - 2.11 (1H, m), 2.25 - 2.31 (7H, m), 2.64 (1H, m),
thiazdlo[5,4-b]pyridin-4- 2.77 (1H, m), 3.20(3H, bs), 3.65 - 3.69 (1H, m), 3.88 (1H, m), 4.04 -

yl]-cyclopropyl-methanone | 4.06 (1H, m), 4.44 (2H, m), 4.60 (1H, s), 5.19 (1H, m);

tartrate Mass (m/z): 362.2 (M+H)".
34. Cyclopropyl-[2-(1- 'H - NMR (5 ppm): 0.84 - 0.91 (4H, m), 1.27 - 1.29 (IH, rﬁ), 137 -
isopropyl-piperidin-4- | 1.41 (7H, m), 2.00 - 2.02 (1H, m), 2.21 - 2.31 (4H, m), 2.81 - 2.88
yloxy)-4,5,7,8-tetrahydro- | (2H, m), 2.96 - 3.01 (2H, m), 3.51 - 3.61 (2H, m), 3.72 - 3.79 (2H,

thiazolo[5,4-d]azepin-6-yl]- | m), 3.93 - 3.99 (2H, m), 4.40 - 4.55 3H, m), 5.13 (1H, s);

methanone tartrate Mass (m/z): 364 (M+H)". |

Examples 35 - 66:
The person skilled in the art can prepare the compounds of Examples 35 - 66 by

following the procedures described above.

35. | [2-(1- Cyclobutyl piperidin-4-yloxy)-6,7- dlhydro -5H-thiazolo[5,4-b]pyridin-4-yl])-cyclopropyl-
methanone

36. | 1-[2-(1-Cyclobutyl-piperidin-4-yloxy)-6,7-dihydro-5H-thiazolo[5,4-b]pyridin-4-yl]-propan-1-one
37. | Cyclobutyl-[2-(1-cyclobutyl-piperidin-4-yloxy)-6,7-dihydro-5H-thiazolo[5,4-b]pyridin-4-y1]-

methanone

38. | N-[2-(1 -Cyclobutyl-piperidin-4-yloxy)-4,5,6,7—tetrahydro-benzothiazol-7—y|]-propionamide

39. | 1-[2-(1-Cyclobutyl-piperidin-4-yloxy)-6,7-dihydro-4H-oxazolo[5,4-c]pyridin-5-yl]-propan-1-one

40. | 1-[2-(1 -Cyclobutyi-piperidin-4-yloxy)-4,6-dihydro—pyrrolo[4,3-d]oxazol-S-yl]-propan- 1-one

41. | N-[2-(1-Cyclobutyl-piperidin-4-yloxy)-5,6-dihydro-4H-cyclopentaoxazol-5-yl]-propionamide

42. | N-[2-(1-Cyclobutyl-piperidin-4-yloxy)-5,6-dihydro-4H-cyclopentathiazol-5-yl]-propionamide
‘ 5. :



(h) AUC, (ng:hr/mL) T112 (h) Bioavaila bility CVO 1. Wstar /Male 1 Vater

i ntravenous 436 118 0.08 0.00 356 61 0.98 1 0.13 49 5 WO

2012/ 0290¥ORC/ 122010/ 000740 3 Water Per Oral 329 23P0TAR201000044624 1 51
0.95 0.07 4. Wstar 1 Water Intravenous 320 62 0.08 348 7

43. | 1-[2-(1-Cyclobutyl-piperidin-4-yloxy)-4,6-dihydro-pyrrolo[4,3-d]thiazol-5-yl}-propan-1-one

44. | 1-[2-(1-Cyclobutyl-piperidin-4-yloxy)-5,6-dihydro-pyrrolo[3,2-d]thiazol-4-yl}-propan-1-one

45. | N-[2-(1-Cyclobutyl-piperidin-4-yloxy)-5,6-dihydro-4H-cyclopentathiazol-6-y1]-propionamide

46. | N-[2-(1-Cyclobutyl-piperidin-4-yloxy)-5,6-dihydro-4H-cyclopentaoxazol-6-yl]-propionamide

47. | 1-[2«1-Cyclobutyl-piperidin-4-yloxy)-5,6-dihydro-pyrrolo{3,2-dJoxazol-4-yl]]-propan-1-one

48. | 1-[2-(1-Cyclobutyl-piperidin-4-yloxy)-4,6-dihydro-pyrrolo{4,3-dJoxazol-5-yl}-propan-1-one

49. | N-[2-(1-Cyclobutyl-piperidin-4-yloxy)-5,6-dihydro-4H-cyclopentaoxazol-5-yl}-propionamide

50. | 1-{2-(1-Cyclobutyl-piperidin-4-yloxy)-4,6,7,8-tetrahydro-thiazolo{5,4-c]azepin-5-yl}-propan-1-one
5'1 .| 1-[2-(1-Cyclobutyl-piperidin-4-yloxy)-4-methyl-6,7-dihydro-4H-thiazolo[5,4-c]pyridin-53-yl]-
propan-1-one

52, | 1-[2-(1 -Cyclobutyl-piperidin-4-yloxy)—7-ﬂu0ro—6,7-dihydro-4H-thiazolo[5,4-c]pyridin-S-yI]-

propan-1-one

53. | 1-[2(1-Cyclobutyl-piperidin-4-yloxy)-7-methyl-6,7-dihydro4H-thiazolo[5,4-c]pyridin-5-y1]-
propan-1-one '

54. | I-{2-(1-Cyclobutyl-piperidin-4-yloxy)-6-methyl-6,7-dihydro-4H-thiazolo[5,4-c]pyridin-5-y1}-

| propan-1-one
55. | 1-[2-(1-Cyclobutyl-3-methyl-piperidin-4-yloxy)-6,7-dihydro-4H-thiazolo[ 5,4-c]pyridin-5-yl]-

propan-1-one

56. | 1-[2-(1-Cyclobutyl-3-fluoro-piperidin-4-yloxy)-6,7-dihydro-4H-thiazolo[ 5,4-c]pyridin-5-y1]-

propan-1-one

57. | 1-Cyclobutyl-4-(5-propionyl-4,5,6,7-tetrahydro-thiazolo[5,4-c]pyridin-2-yloxy)-piperidine-3-

carbonitrile

58. | 1-[2-(1-Cyclobutyl-azepan-4-yloxy)-6,7-dihydro-4H-thiazolo[5,4-c]pyridin-5-yl]-propan-1-one

59. | I-[2-(1-Cyclobutyl-azepan-4-yloxy)-4,5,7,8-tetrahydro-thiazolo[5,4-d]azepin-6-yl]-propan-1-one

60. | 1-[2-(1-Cyclobutyl-pyrrolidin-3-yloxy)-4,5,7,8-tetrahydro-thiazolo[5,4-d}azepin-6-yl]-propan-1-

one

61. | 1-[2-(1 -Cyclobutyl-pyrrolidin-3-yonyH,6-dihydro—pynolo[4,3-d]thiazol-5-yl]-propan- 1-one

62. | 1-[2-(1-Cyclobutyl-azepan-4-yloxy)-4,6-dihydro-pyrrolo[4,3-d]thiazol-5-yl}-propan-1-one
63. | 1-{2-[1-(2-Hydroxy-ethyl)-piperidin-4-yloxy}-6,7-dihydro-4H-thiazolo[5,4-c]pyridin-5-yl}-

propan-1-one

64. | 1-[2-(1-Ethoxymethyl-piperidin-4-yloxy)-6,7-dihydro-4H-thiazolo[5,4-c]pyridin-5-yl]-propan-1-
one ‘
65. | 1-{2-[1-(2,2,2-Trifluoro-ethyl)-piperidin-4-yloxy]-6,7-dihydro-4H-thiazolo[ 5,4-c]pyridin-5-y1} -

propan-1-one

66. | 1-[2-(1 -Cyclobutyl-azetidin-3-yloxy)-6,7-dihydro-4H-thiazolo[5,4-c]pyridin-5-y!]-propan-1-one

226 -
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Biological Assays
Example 67: Binding and functional assays for human or rat histamine H3 receptor
' Compounds can be evaluated according to the following procedures.
Materials and Methods:
5 Receptor source: Rat brain frontal cortex or recombinant human cDNA expressed in
CHOcells
Radioligand: [’H] R-a-methylhistamine
Final ligand concentration - [3.0 nM]
Non-specific determinant: R-a-methylhistamine (100 uM)
10 Reference compound: R-a-methylhistamine
Positive control: R-a-methylhistamine
Incubation cohditions:
~Increasing concentrations of test compounds or standard Were incubated with
membrane receptors and radioligand in 5 mM MgCl, and 50 mM TRIS-HCI (pH 7.4) for 60 ,
15  minutes at room temperature. The reaction was terminated by rapid‘vacuum filtration onto the
glass fiber filters. Radioactivity trapped onto the filters was determined and compared to the
control values in order to ascertain any interactions of the test compound(s) with either cloned

human or rat receptor binding site.

Example Number 'K; (nM)
1. 3.83
2. 20
3. 26.67
4, 7.2
5. 33
6. 13.4
7. 10.5
8. 7.69
9. 9.94
10. 5.43
11. 11.98
12. 8.44
14. 23.6
16. 33.55
17. 21.2
18. 6.96
19. 12.28
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25 1 [/Mile 0. 00 3 Water Per Oral 101 37 0.42 117 34 0.57 0.10
0.14 12. Wstar | Water Intravenous 237 1 38 0.08 1 334 39 2.86 0.82

43 17 WO 2012/029070 PCT/IN2010/000740
20, 74
21. 26
2. 95
2. 03
2. 3533
26. 32.54
27. 0.75
28. | 38.96
29. 113
30. 419
31 T1.62
32. 46
33. 15.45
34, 15.6

Literature Reference: M ill'ipore data sheet.
Example 68: Rodent Pharmacokinetic Study
Male Wistar rats (230 - 280 grams) obtained from NIN (National Institute of Nutrition, -
Hyderabad, India) were used as an experimental animal. Three animals were housed in each
5  cage. Animéls were kept fasted over night and maintained on a 12 hours light/dark cycle.
Three rats were dosed New chemical entity (NCE) orally (3 or 10 mg/kg) and intravenously (l‘
or5 mg/kg) on day 0 and day 2. '
At each time point blood was collected by jugular vein. Blood was stored at 2 - 8 °C
until analysis. The concentrations of the NCE compound in blood were determined using LC-
10 MS/MS method. Schedule time points: Pre dose 0.08, 0.25, 0.5, 1, 2, 4, 6, 8 and 24 hours after '
dosing (n=3). The NCE compounds were quantified in blood by partially validated LC-MS/MS
method using acetonitrile precipitation technique. NCE compounds were quantified in the
calibration range of 1-2000 ng/mL in blood. Study samples were analyzed using calibration
samples in the batch and quality control samples spread across the batch.
15 Pharmacokinetic 'parameters were calculated by non-compartmental model using

software WinNonlin version 5.0.1.

Exa | Strain | Dos | Vehicle Route of Conan Toas AUC, T Bioavaila

mple / e administrati | (ng/mL) (h) (ng:hr/mL) th) ' bility
Num | Gende | (mg on ‘ (%)
ber r /kg)
1. Wistar 1 Water Intravenous | 436+ 118 0.08 + 356+ 61 0.98 +0.13 49+5
Male 0.00
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/ Mal e 0. 00 3 Water Per Oral 151 18 0.83 417 120 2.85 1 0.38
0. 29 22. Wstar 1 Water Intravenous 205 47 0.08 110 1 15 0.5 0.05 65

124 WO 2012/029070 PCT/IN2010/000740
3 Water Per Oral 329+23 042+ 524+ 51 0.95 + 0.07
‘ 1 o014
4, Wistar | 1 Water | Intravenous | 320+ 62 0.08 + 348+ 7 1.25+0.11 3948
/Male 0.00
3 Water Per Oral 199 + 48 067+ 407 + 89 1.67+0.21
0.29 '
5. Wistar | 1 Water | Intravenous | 287458 0.08 £ 155+38 043+0.10 25+1
Male | ‘ 0.00
3 Water Per Oral 101 + 37 0.42 £ 117+ 34 0.57+£0.10
‘ ‘ , 0.14
12. | Wistar 1 | Water Intravenous | 237+ 38 0.08 + 334+39 2.86 +0.82 43+ 17
/Male 0.00
3 Water Per Oral 151+18 083+ 4]7 120 2.85 +0.38
0.29
22, | Wistar | 1 Water | Intravenous | 205+47 0.08 + 110+ 15 052005 | 65224
/Male 0.00
3 Water Per Oral 189 + 56 042+ 206+ 56 0.54£0.11
' 0.14
28. | Wistar 1 Water Intravenous | 370+ 25 0.08 + 28223 0.67 £0.06 82+38
/Male 000
3 Water Per Oral 286 + 40 083+ 701 + 328 0.95+0.28
0.29

Example 69: Rodent Brain Penetration Study.
Male Wister rats (230 - 280 grams) obtained from NIN (National Institute of Nutrition,
Hyderabad, India) was used as experimental animals. Three animals were housed in each cage.
5 Animals were given water and food ad libitum throughout the expgriment, and maintained on a
12 hours light/dark cycle. |
New chemical entity (NCE) was dissolved in suitable vehicle and administered orally
(3 or 10 mg/kg). Around T (i.e, 0.5 hour, 1.0 hour and 2.0 hours) animals were sacrificed.
Blood and brain tissue were collected and brain was homogenized to yield 20 % w/v. Blood
100 was stored at 2 - 8 °C and brain homogenate was frozen at -20 °C until analysis. The
concentrations of NCE in blood and brain were quantified using LC-MS/MS method.
The NCE was qﬁantiﬁed in blood and brain homogenate. by partially validated LC-
MS/MS method using acetonitrile precipitation technique. NCE compounds were quantified in
the calibration range of 1-500 ng/mL in blood and brain homogenate. Study samples were
15  analyzed using calibration samples in the batch and quality control sdrnples spread across the

batch. Extents of brain-blood ratio were calculated (Cy/C,).

Example Strain/ Dose Vehicle Route of Brain Penetration

Number Gender (mg/kg) o administration Ratio (Cb/Cp) .
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/ Mal e 0. 00 3 Water Per Oral 189 56 0.42 206 56 0.54 0.11
0.14 28. Wstar 1 Water Intravenous 370 25 0.08 282 23 0.67 0.06 82

38 / Mal ew0 2012/029070 PCT/IN2010/000740
1. Wistar/Male | . Water Intravenous 1.97 +£0.24
' 3 Water Per Oral
4. | Wistar/Male 1 Water Intravenous 2.17+0.17
3 - Water Per Oral
5. Wistar/Male 1 Water Intravenous 3.08+ 045
' 3 Water Per Oral
22. Wistar/Male 1 Water Intravenous |- 2.10+0.13
3 Water Per Oral

Example 70: Object Recognition Task Model
The cognition enhancing properties of compounds of this invention were estimated by

using this model. ‘ ‘
5 Male Wister rats (230 - 280 grams) obtained from N. I. N. (National Institute of

Nutrition, Hyderabad, India) was used as experimental animals. Four animals were housed in

each cage. Animals were kept on 20 % food deprivation before one day and given water ad

libitum throughout the experiment and maintained on a 12 hours light/dark cycle. Also the rats

were habituated to individual arenas for 1 hour in the absence 6f ény objects. -

10 One group of 12 rats received vehicle (1 mL/Kg) orally and another set of animals
received compound of the formula (I) either orally or i.p., before one hour of the familiar (T1)
and choice trial (T2).

The experiment was carried out in a 50 x 50 x 50 cm open field made up of acrylic. In
the familiarization phase, (T1), the rats were placed individually in the open field for 3 minutes,

15  in which two identical objects (plastic bottles, 12.5 cm height x 5.5 cm diameter) covered in
yellow masking tape alone (al and a2) were positioned in two adjacent corners, 10 cms from

. thé walls. After 24 hours of the (T1) trial for long-term memory test, the same rats were placed
in the same arena as they were placed in T1 trial. Choice phase (T2) rats were allowed to
explore the open field for 3 minutes in presence of one familiar object (a3) and one novel object

20  (b) (Amber color glass bottle, 12 cm high and 5 cm in diameter). Familiar objects presented
similar textures, colors and sizes. During the T1 and T2 trial, explorations of each object
(defined as sniffing, licking, chewing or having moving vibrissae whilst directing the nose
towards the object at a distance of less than 1 cm) were recorded separately by stopwatch.
Sitting on an object was not regarded as exploratory activity, however, it was rarely observed.

25 Tl is the total time spent exploring the familiar objects (al + a2).

T2 is the total time spent exploring the familiar object and novel object (a3 +b).
The object recognition test was performed as described by Ennaceur, A., Delacour, J.,

1988, A new one-trial test for neurobiological studies of memory in rats - Behavioural data,

-30-



0. 00 3 Water Per Oral 286 1 40 0.83 701 1 328 0.95 0.28 0. 29
Exanpl e 69: Rodent Brain Penetration Study. Mal e Wster rats (230 -
280 granswoabt2aizeezd from NI N (National Institute of NutPCTimsziobyder abad,

I ndi a) was used as experinmental animals. Three aninmals were housed in each
cage. S5Animals were given water and food ad |ibitum throughout the
experi rrentBehanBImfmmmtmmsD on a 12 hours Ii ght/dark cycl e.
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batch and quality control sanples spread across the batch. Extents of
brai n- bl oddample 7 Merrs WatecMazt ed (Cb/ Cp). Exanple Strain/

The cognition-enhancing properties of compounds of this invention were estlmated by
using this model.

The water maze apparatd§ consisted of a circular pool (1.8 m diameter, 0.6 m high)
| 2 °C ) and
The 10 cm® perspex

constructed in black Perspex (TSE systems, Germahy) filled with water (24 +
positioned underneath a wide-angled video camera io track animal.
piatfon’n, lying 1 cm below the water surface, was placed in the centre of one of the four
10  imaginary quadrants, which remained constant for all rats. The black Perspex used in the
. construction of the maze and platform offered no intramaze cues to guide escape behavior. By
contrast, the training room offered several strong extramaze visuai cues to aid the formation of
the spatial map necessary for escape learning. An automated tracking‘system, [Videomot 2
(5.51), TSE systems, Germany] was employed. This program analyzes video images acquired
15  via a digital camera and an image acquisition boards that determined path length, swim speed

and the number of entries and duration of swim time spent in each quadrant of the water maze.

Example Number Reversal of Scopolamine Induced

amnesia

1. < 10 mg/kg, p.o.
<10 mg/kg, p.o.
< 3&g/kg,p.o.
> 20 mg/kg, p.o.
> 10 mg/kg, p.o.

12.
28.

Example 72: Inhibition of food intake ‘
The anti-obesity properties of compounds of this invention were estimated using this
20  model |
The experiment consisted of 6 days. The rats were adapted to the 18 hours fasting and 6
hours feeding pattern. The animals were housed in a group of three in the cages provided with

the fasting grills and was fasted for 18 hours. After 18 hours fasting the rats were separated and

231 -



Dose Vehicle Route of Brain Penetration Nunber Gender (ng/kg)

adm nistration Ratio (Cb/Cp) WD 2012/029070PCT/ | N2010/ 000740 1

W st ar / VWO 20129@0 | ntravenous 1.97 0.24 3 Wat er PePCOAN2010/400740
Wstar/Male 1 Water Intravenous 2.17 0.17 3 Water Per Oral 5.
Wstar/Male 1 Water |ntravenous

15

20

25

30

35

placed. individually in the cage. Weighed amount of feed was provided to rats for 6 hours and
the feed intake at 1 hour, 2 hours, 4 hours and 6 hours was measured ‘

Again the rats were regrouped and fasted for 18 hours. The above procedure was
followed for 5 days. The average cumulative food intake by the rats on the last 3 days was
calculated. Animals were randomized on the basis of their previous three dayé food intake. On
the day of experiment the rats were orally treated test compounds or vehicle. After 60 minutes,
the feed was providéd to the rats and the food intake at 1 hour, 2 hours, 4 hours and 6 hours was
measured. The food intake by the rats treated with test compound was compared with the

vehicle treated group by using Unpaired Student’s t test.

Example Number Inhibition of food intake
4. 20 mg/kg, p.o.

-32.-



3.08 0.45 3 Water Per Oral 22. Wstar/Male 1 Water |Intravenous 2.10
0.13 3 Water Per Oal Exanpl e 70: QObject Recognition Task Model
The cogniwoani2mb@nci ng properties of conpounds of thisPCmaEIIN/00074Er €
estimated by using this nodel. 5Male Wster rats (230 - 280 grans) obtained
fromN 1. N (National Institute of Nutrition, Hyderabad, |India) was used
as experinental aninmals. Four aninmals were housed in each cage. Aninals
were kept onVedaing f ood deprivation before one day and given water ad
|'i bi tum t hr oughout the experinment and maintained on a 12 hours |ight/dark
cycle. Also the rats, were habituated to individual arenas for 1 hour in the
absence of 4 908}5?0513&@}%%@?&0&?6&58& 12 rats received vehicle (1 nL/Kg)
orally and another set of &pimals received copound gf the formula (1)
either orally or i.p., befor e hoyr of t wiiar (T1) and choice
trial (T2). The exper wasycarri lin a Qx50x50 cm open
field made up of acrylic. | am ri i haBe, (T1), the rats were
pl aced individually in the® i 003 ni Wtes, 15 in wgich two
i dentical objects (pl astiic bot'fges, 12.5 cm hei ght x 5.5 cmdi aneter)
covered ikn yglLl.ow masking tape alone (al and a2) were positioned in two
adj acent "corners, 10 cnms fromthe walls, After 24 hours of the (T1) trial
for long-termnmenory test, the sane rats were pl aged in the sane arena as
they were placed in Tl trial. Choice phase (12) rats were allowed to-
expl ore the opean liel-d(@)R,, 3S@)FRY €S riNp EQehe e~ B~ YRe-Ranitsiitaed odj ect
(58‘337] ?‘Rd d?gﬁl{larags\{lfuted[fé loal?l\.ty ary?%r(he efo(aryvbw%lél"eeﬁlglj@{ltu% a?n%¥ Qoér%oﬁ more,ang g} glr ghaﬂ‘gd
si zes. Duri rnglepehdentyl selpeted] 2romr |hmr0gee,xpydm¢‘ﬂat ihalagenofalkgh ctlkaxlj ddealkytiedri ned as
sniffing, |igkiiggy; chewi ng or having noving vi bri ssae V\:hi | st directing the
nose towards the ob ect at a distance of |ess were recorded
separ at dly by stBpWef’t"E,SH‘“teél°t‘t“PSr‘l'Bs“BPFdaarllkybtij%!ﬁat'kyMCIPﬁyfy]aﬂ‘@bé‘FY&éH‘ewl
expl oratory hasﬁlbtwlyt or Haeva«malkyl t wnaan rgab@.hjymgbmey \be done 28 T hoieS aﬁdherelt ot al
time spent explori total tine
spent expl oﬂ'idg "qeﬁ{yfsgﬁsﬁ‘?d grrp B}' 6"[ "Hov Ialo%eb] ecl‘t‘/I (z%a'fspx*b;hgoa'ky? " The
obj ect recogmlpitlkomm; test was perforned as descri bed by Ennaceur, A,
Del acour, J., 1988, Rﬁjr&gwa F‘orwc'loﬁh\ylt est for neurobi ol ogi cal studies of
menory in rats - i3 avioural data, ~WD 2012/029070PCT/ | N2010/ 000740 Behav.
Brain Rd3., 31, #padhgccupgnssydisds indspendentiperdsstedndioriydioess: hatox plkyeadkax: ti me

mean S. E. M (secR, s &b@ACARbstituted or unsubstituted alkyl or cycloalkyl; wherein substituents,

may be one or more and are independently selected from hydrogen, hydroxy, halogen, alkyl,

alkoxy, haloalkyl or haloalkoxy;
XisS,NorO;
20 Y isCorN;
“p” is an integer ranging from 0 to 2;
“q” is an integer ranging from 0 to 2;

“r’ is an mteger ranging from O to 1; or a pharmaceutically acceptable salt thereof.
25  2.The compound as claimed in claim 1, wherein R; is alkyl or cylcoalkyl.
3.The compound as claimed in claim 1, wherein R; is hydrogen or alkyl.

4.The compound as claimed in claim 1, wherein Ry is alkyl, cycloalkyl, cycloalkylalkyl, aryl,
30  heteroaryl, heterocyclyl or heterocyclylalkyl.

5.The compound as claimed in claim 1, wherein R; is hydrogen.
-33-



Fam | iar object Novel object 1. 3 ng/kg 7.8 1.80 23.95 3.15 Active 4.
10 ng/kg 7.8 1.36 20.32 2.22 Active 5. 3 ng/kg 7.15 0.91 11.44 1.58
Active 28VWOQ0R/meP7kg 6.12 1.22 11.44 1.69 Active ExaRpTaNZulo/oMG40i s
Wat er Maze The cogni tion-enhancing properties of conpounds of
this invention were estimted by 5using this nodel. The water naze
appar at us Cc6rBhe sdn@dued as alaiied @ldlaah 1 petadh i§ skleBedfréhh ti8RioAP conﬂstﬁgai hi gh)

2°C ) ana phiProRERRIRRL oD G bR TAPRL) et PR ot ol

The 10 cnR pertapax platform lying 1 cmbelow the water surface, was placed

in the cent f29(4@ycl%lﬁylg;cl<{=1@ {w{(s%weeaﬁsmt it ﬂuﬁﬁﬁémtasyl @Ja%)ge”&' ned

constant_for all rat er spex use cons of the
maze and® pl REPEPRE BPEr ed no i ntrarnaze cues to guide escape behavi or. By

contrast, thqzi(lr@ycmbngn ﬁ.p@.ammjlwyﬁdsseumdrosﬁehmazsm KB PRpRnithigeial Cues to

o e o P S PR T BB AR B prlols e SV TRy ] e
enpl oyed. TinetbanpmeOgtratm anal yzes video inages acquired 15via a di g| tal
camera and er(@%géru nk/ gé?ldm 1%@ B'?%Fh El:ﬁrtma%?ofsﬁgby*}m&neﬁﬂﬁ , SwWm

speed and t S an atlo of swm ent”in each
quadranl ofmﬁlh@owd{“éﬁte,naze Exanpl e Nunber Reversal of Scopol anm ne | nduced

-amesi a 1. (219.cyRbMa-pRerin-fyloxyh @, 70hyEb-4HRhRz015T5 4-c B9 idifl5-yR-(2flucke:
phenyl) methanone tartrate;
1-[2-(1 -Cyclobutyl-plpendm-4-yloxy)-6,7-d ihydro-4H-thiazolo{5,4-c]pyridin-5-yl]-3-methyl-
butan-1-one tartrate;

15  Cyclobutyl-[2-(1 -isopropyl-piperidih-4-yl§xy)—6,7-dihydro-4H-thiazolo[5,4-c]pyridin-5-yl]-
methanone; |
Cyclopropyl-{2-(1-isopropyl-piperidin-4-yloxy)-6,7-dihydro-4H-thiazolo[5, 4-c]pyndm S-yl}-
methanone tartrate;
Cyclopropyl-[2-(1-cyclopropyl-piperidin-4-yloxy)-6,7-dihydro-4H-thiazolo{5,4-c}pyridin-5-

20  yl]-methanone tartrate; '
Cyclobutyl-[2-(1-cyclopropyl- plpendm-4-yloxy) 6,7-dihydro-4H-thiazolo[5, 4-c]pyndm S-yl}-
methanone tartrate;

1-[2-(1 -Cyclobutyl-piperidin-4-yloxy)-6,7-dihydro-4H-thiazolo[5,4-c]pyridin-5-yl]-2-
morpholin-4-yl-ethanone tartrate; B

25 [4-(5-Cyclobutyl-,6,7-dihydro-4H-thiazolo[ 5,4-c]pyridin-2-yloxy)-piperidin-1-yl]-
cyclopropyl-methanone tartrate;
[3-(5-Cyclobutyl-,6,7-dihydro-4H-thiazolo[5,4-c]pyridin-2-yloxy)-piperidin-1-yl]-cyclopropy}-
methanone tartrate; | |
[2-(1-Cyclobutyl-piperidin-3-yloxy)-6,7-dihydro-4H-thiazolo[ 5,4-c]pyridin-5-yl]-cyclopropyl-

30  methanone tartrate; ‘ ‘

| [2-(1-Cyclobutyl-piperidin-4-yloxy)-6,7-dihydro-4H-thiazolo[5,4-c]pyridin-5-yl]-pyridin-4-yl-
methanone tartrate;
[2-(1-Cyclobutyl-piperidin-4-yloxy)-6,7-dihydro-4H-thiazolo[5,4-c]pyridin-5-yl]-(4-methoxy-
phenyl)—methanone tartrate; ‘

35. 121 -Cyclobutyl-piperidin-4-yloxy)-6,7-dihydro-4H-th'iazoIo[5,4-c]pyridin-5-yl]-2-

piperidin-1-yl-ethanone tartrate;
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? 20 ng/ kg, p.o. 28. ? 10 ng/kg, p.o. Exanple 72: Inhibition of food

i ntake The anti-obesity properties of conpounds of this invention were

est i mat edwoorg20¢vos 20 nodel The experinent con®C3uNZ10H00G4days.
The rats were adapted to the 18 hours fasting and 6 hours feeding pattern.
The animals were housed in a group of three in the cages provided with the
fasting gril [25(18@}6105\&38 pipaﬁa@d-yfosay) 6l Bdikyars-4H-thiz61615,4 LibyR@HssS fASt i ng the rats
wer e separ at e[j )ﬂ i - WD 2012/ 029070PCT/ 1 N2010/ 000740 pl aced

i ndi vi dual | §°I°RPHé ?5'%?6% Wei ghed amount of feed was provided to rats for 6
hours and tI}el-C)@mbutymlménne}tyldz(yhbmﬂuoﬁt)-Munsplfoﬂ:ylW-&h;ainde hours was
nmeasur ed tgfajérg were regrouped and fasted for 18 hours. The
above proce ure Q-cfb?llt“lh% for 5 days. The average cunul ative food intake
by the rat s2ﬂncx%utvlmenemda)wm&eetsm@wﬂferaw e edihydmrththiazololée r andomi zed on
the basis oé] )trmﬁer previ ous thr ee days food intake. On the day of

experi ment Q P/ treated test caonpounds or vehicle. After 60
m nut es, Ckﬂﬁgy ;BPPBW{ Rréaloxy-6y rtihydeprtH-thingololpd-cipyadin S tlwee- 1 hour, 2
hours, 4 hoprbmnanmleﬁrdmurs was neasured. The food intake by the rats
treated W th it r v a e I ed group by
usi ng Unpal ?Q E%EOb%@:P?&H&ﬂA\Aﬁa P@mﬁuolmmel%n@' "Ja qﬂffﬂ‘@‘ ood i nt ake
4.20 nglkg, thiszadol5.4-clpyridine20 25 30 35 V\é claim 1 A corrpound of the general
fs?{);nz“ % (')Cyclopro'éymEﬁ!s&buty?ﬁ.pérldm&lylb@)-a%%a.%ﬂ*a-m:%ﬁ%as {éﬁl‘ﬂs rba;;l;% 9@0) R4, -N-
unsubst i t utBEhORAYENEY|  aryl or heteroaryl: wherein substituents, may be
one or rTDre[2€(l'Ld:ya6tﬁtyi memmmgaw).y 7581y &G UETkhia a3, hy]gmmeslyumdroxy, hal ogen,
al kyl , al kox i hal .0 e é_y L ha¢1oal koxy; 10R4 is substituted or

unsubsti t ut'® ﬁ AP -PY f&ﬂ' SARGPAONS ¢ | al kyl al kyl, aryl, heteroaryl,

het er ochcl y[l2(bﬁy¢1e11uert pipsriglingg- ﬂbMMdeydm@thmde tlpeidissS-yhrayridire3-gine or nor e
and are indge ﬁ(ﬁgl,% sel ected from hydrogen, hydroxy, halogen, alkyl,

al koxy, hal oa or Hal oal koxy; R5 is hydrogen, al kyl or cycloal kyl; 15at
each occur r%HC@C‘ORBY'rpﬁ’eﬂﬁdép’eﬁﬂ%wﬂsims?@{lefef é'dﬂrq%wellplﬁgieqipyrlhmo al kyl or

al koxy; tartrate; R2 1 s hydrogen, substltut ed or unsubstltut ed al kyl or
cycl oal kyl rei.n substituents, e.and are i ndependent |y
sel ected f rlalrzr -ﬁyﬁ?baaiwpew 8%7*%5%&3@?%“ tslwﬁ 4- %]PY(&’%W yh&etephydesy| -

hal oal kmxy py*anidsylSpetidnoe; O; 20Y is C or N, "p" is an integer rangi ng from 0

to 2; " r.angi.n - Nrs 1S an Lntege ging from
0to 1; or a(ﬁE él&‘ij@gﬁ ?Hgé ‘P{/k)%%éZ%rpé(grplelﬂétﬁ'ﬁol%[%‘e?]%?ad?"'%gg'. Wéo@%‘nnpound as
clainmed in )d-lnmmonetam@re! n R2 is alkyl or cylcoalkyl. 3.The conpound as
claimed in [QJ(ﬁCWl(;butymﬁérﬁlnm-géxyb-ﬁ 7&%2&991‘—1%9{01@4 M’Jluyndm S41) 6iFJA?1ﬁ1-90”p0U”d as

clainmed in c¢claim erein is al , cycl oal ky cyc kyl al kyl, aryl,
30het er oar Wi meﬂ’é‘?%‘?@@%l"ﬂ‘ for het erocycl yl al kyl .
25  6-[2-(1-Cyclobutyl-piperidin-4-yloxy)-6,7-dihydro-4H- thlazolo[S 4-c]pyridin-5-yl]-

nicotinamide;
{2-(1 -Cyclobutyl-piperidin-4-yloxy)-6,7-dihydro-4H-thiazold[5,4-c]pyridin-5-yl]-cyclopentyl-
methanone tartrate;
[2-(1 <Cyclobutyl-piperidin-4-yloxy)—6,7-dihydro-5H-thiazolo[5,4-b]pyridin-4-yl]-cyclopropyl-
30  methanone tartrate;
Cyclopropyl-[2-(1-isopropyl-piperidin-4-yloxy)-4,5,7,8-tetrahydro-thiazolo[ 5,4-d]azepin-6-yl]-
methanone tartrate; _
[2-(1-Cyclobutyl-piperidin-4-yloxy)-6,7-dihydro-5H-thiazolo[5,4-b]pyridin-4-yl}-cyclopropyl-
methanone; ‘
35 1-[2-(1-Cyclobutyl-piperidin-4-yloxy)-6,7-dihydro-5H-thiazolo[5,4-b]pyridin-4-yl}-propan-1-

one;
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5. The conpound as clained in claim1, wherein R5 is hydrogen. - 33 - 6.
The conmpound as clained in claiml1, which is selected fromthe group

consi sti Nyoah12/029076[ 2- ( 1 -Cyc | obutyl -pi perid in-4-yl @CFNNB1T/0@740

i hydro-4H-th iazolo[5,4 - c]pyridin-5-yl1J-propan- 1 - one tartrate;

[ 2- (4- Cycl obut yl -cycl ohexyl oxy)-4,5, 7, 8-tetrahydro-thiazol o[ 5, 4-d] azepi n- 6-
ylj -cycl Opl'Qﬁﬂ'dbﬁ@ll-[hilleﬁﬂ)bﬁ@l’[ilﬁeili'ﬂiﬂ-n-yloxy)-éﬂ-dihydro-SH-thiazolo[5,4-b]pyridin-4-yl]-

N-[ 2- (1- Cycl Otﬁ?ntél - pi perl di n-4-yl oxy)-4,5, 6, 7-t et rahydr o- benzot hi azol -
-y1] - pr opi off&

| - Cycl obut yN-[?}(lp@rClouuml-MPeylﬂmMOXBWS @7 “teyrahydrodienzothiaact G Bomeraiidyy i di n- 5- y1J
-cycl opropy Iy B

Cycl obut “2 91@%:]9&{&9%% ‘?ﬁ—hp_l [ig);eqrg:6 4y dm;‘IHo%xm]Oé“ c]gynd"a?gngﬁpt hi azol o[ 5, 4-
c] pyridi 5°f5?1]- 10met hanone tartrate [2-( |

(g&/?: obutyl rpz (ﬂﬁfybldlbd‘t‘ﬂﬁm&ﬂn&iﬁy)}'b@ﬂﬂﬂy}dﬁtﬁn&bﬁbm]@wl 8ly8.popad- wﬁd di n-5-y1] -
uoro none,
Coyel obus o1 S BB S B tyclipenagpsols ok BPPHIes. y 1) - 3. me

t hyl but an- | Ng2vél -Cyalobutplt piperidib @yyddxg)eii-gihydré24Kl-cyclopentathiazol-5-yl]-propionamide;

-1 sopropyl - &20 ﬁ Id gl IQJ 4pt{>§r9(?1¥—§ y%x@%mqro%yﬂ‘tblhglﬁﬁ%o?k%’l]zbr&p]mp Y—ohedl n-5-y1] -

nmet hanone;
-i sopr oblll - ptq@@ﬁydpwmww yxy)»-Sdrdiydiocynplo Rrdihierab P 311 4prerpmy-ohadi n- 5-yI ] -
met hanone tﬁéﬁ K]la@flob&%’lcd &QHQQ)SJIOX{')ZS é dléd'r&m kﬂ%&%la&l @gl']Jf)ﬁi)plonamlde,

i n-4-yl oxy) 4Ht hi a 4-c] pyridi n-5- Fnet hanone
tartrate; CV'(Q Gb@tcﬂ?P“‘{"?'F(e”i‘"“‘CW O‘ﬂ%’ Betopentagxazelo-yl P’OP‘O"am‘de
lf)z(y% 6, 7- di-[py@rayciétini pipeadinh-9loly) 4 6cdiydiol ¥ irtio3 2¥dldxazore iy ppopea- itaagt rat e; 1

- Qycl obutyl At s A AL vy e S B M e A R PV e e e b?’#“i di n-5-y1] -
2- nor phol | R{2¢IyCycbitgrpipeedinaryiaxgk Seg-dihydro-4H-cyclopentaoxazol-5-yl})-propionamide;
25[4(5 Cyc bt Y, pi peri di

AR lo gbot% nobuﬁi,. 5%%&3%—9?8?)/:}-# g;w B R Rido16s Pl S plopavi--

[3 (5-Cycl ot yl -, 6, 7 di hydro-4H-t hi azol o[ 5, 4-c] pyri di n- 2-yl oxy) - pi peri di n-
| -yll-cycl Op[médy@lsﬁmig@@ﬁdlﬁ%foiﬁhﬁneﬂ{y26 {-dhydro-4H-thiazolo[5,4-c]pyridin-5-yl}- .

- Cycl obut yl F@ggrl di n-3-yl oxy)-6,7-d
i hydr o- 4H t H! 199f°5, 4- c] pyri di n-5-yl | -cyc | opropyl - 30nethanone tartrate;
[ 241 20  1-[2-(1-Cyclobutyl-piperidin-4-yloxy)-7-fluoro-6,7-dihydro-4H-thiazolo{5,4-c]pyridin-5-yl]-

- Cycl obut vyl rﬁ%aﬁqrolngl n- 4-yl oxy) -6, 7- di hydro-4H-t hi azol o[ 5, 4-c] pyri di n-5-yl J-
pyri di n- 4- 'f hanGne tartrate; [2-
1- Cycl obut yl [2}:61@?lp@%pwelydlw‘ybm&ﬁnedwh?éhddlydr%lﬂﬂl!l#mb)t%‘}-dpmdhb%ylbyri di n-5-y
1] (4 met holm; _QQMJ,) met hanone tartrate; 351 -[2-(1 -Cyclobuty I-pi perid

4-yl oxy) - ydr -4H-th|azoIoL54c] ridin-5- J 2- pi erldln- 1

R y| et han 0nb[Zr(éﬂyflal[u@zl-plpendm-4-yloxy)-6-me hyl-6 7-dxhy ro-4H-thiazolo[ 5,4-c]pyridin-5-
1- [ 2- ( 12y Chroganitl yohe; Pi perl di n- 4-yl oxy) - 6, 7-di hydr o- 4H-t hi azol of 5, 4 c]pyridin
-5-yl1]-2- cygl I n
2~ 1yl ob L St B a0 el SPPBIP Y 6, 7- ot hyer
0- 4Ht hi azol mprap4-ooé;pyri di ne tartrate;
glzofé WCL?%[&%?&T}/HBM '3q'|u9ro$ ﬁéh(ﬂﬁ(x-yl'o%)r@ﬁ &]Mﬂ%ﬁ {hﬁ%ﬂ)ﬁ 4Q:]pz'r|8th @Wr 0-4H-thi az
142- ( 1- Cycl BBR#PYIONG| per i di n- 4- yl oxy) - 6, 7- di hydr o- 4H-t hi azol o[ 5, 4- c] pyri di n-
5-y1] - 23gret hﬁyd:mﬂ@ﬁn(ﬂ pr@;ﬂ&wl A5 b 17 adtr@hydro-thiazolo[5,4-c]pyridin-2-yloxy)-piperidine-3-
2-(1- Q/clobut "ﬁlperldln onxy) 5-(2-trifluoromethyl-pyrid
in-5-yl)- 28" "y dr o- 4H 10t hi azol o[ 5, 4-c] pyri di ne;
Cycl opr opy 1142-((1 Lytlisininttazeparpd-ploxy)-dj7 @it drgldbbaipzob[ 5/4-clpyridit-ByBHpkopami laz ol o[ 5, 4- ]
pyri di n- 5- t hanone tartrate; .
[ 2-(1-Cycl o%utyl pi peri di n-4-yl oxy) -6, 7-di hydro- 4Ht hi azol o[ 5, 4-c] pyridin-5
-y1]-(2- trif% (ufﬁydn'B{tMeppy‘f-Vld*Yr)‘-‘éJ;H?“W%ﬁlh@ﬁd?ﬁ-d]azepin-6-yl]-Pr0Pan-1-
15[ 2- (1350/c$r@butyl pi per| di n-4-yl oxy) 6 7-di hydro-4H-t hi azol o[ 5, 4-c] pyridin
-5-yl J-pyridin-3-yl - hanone tartr . .
2- ( 1- Cycl -oblt! CﬁF'ﬁ'éﬂ‘ ai"ﬁO'!é ingA-deyy4: %7 6%‘ iagpidrp-iazeiol3. & dipzeginey Hl-BOPARE: t hi azol of
5,4-c] pyridi-ag;tartrate;
[ 2- (1- Cycl obutyl - pi peri di n- 4-yl oxy) - 6, 3 _di hydr o- 4H t hi azol o[ 5, 4-c] pyrid
in-5-yl]-(tetrahydro- 20pyran-4-yl)-methanone; [2-(1-Cyclobutyl-piperid
i n-4-yl oxy)-6,7-di hydro-4Hthiazol o[ 5, 4-c] pyrid in-5-yl]-norphol in-4-
yl -m

2-
n-
n-
I et hanone tartrate;



[2-( |

- Cycl obut yl - pi peri di n-4-yl oxy) -6, 7-di hydr o- 4Ht hi azol o[ 5, 4-c] pyri di n-5-y1] -
pi peri di rwbybizfeptvanone hydrochl ori de; PCT/IN2010/000740

256-[ 2- (1- Cycl obut yl - pi peri di n-4-yl oxy)-6, 7-d

i hydro-4H-t hi azol o[ 5, 4-c] pyri di n-5-y1] - nicotinam de;

[2-(1-Cycl otlmtalc:yabmmpg&lr&mﬂa 3y>h<9(>§ya cﬁmydrdlpwm[msmﬂnml &;ij%arh-lq'-o&l pyridin-5

-yl l-cycl ope 't hanone tartr

e R asre bR S o f airy e r ol p A et s DN edp e g oy |

30net hanonel garlt(zatyarpxmmu)empengxyu iRy)-6,7- dnhgmwﬁmymms pdpyridin-fyld- y

| oxy)-4,5, 71§ rahydro- thlazolo[5 4-dj azepi n-6-yl]- methanone tartrate;
[2-(1- Cyclo% perldln -yl oxy) -6, 7- dlgéfro 5H-t hi azol o[ 5, 4- b] pyri di n-4

-yl I -cydd opt tfqawmmﬂwheuper@sm :[kzcyc 6.7 @jhy itk iazolahs.4-gleyidin-5 ll-proprox y ) - 6, 7- d
i hydro- SFLthOh@zolo[S 4-b] pyrid n-4-yll-propan- | - one;

o oy e Al f 2 5 kst piberdin 4-toxy-57 o di] oS Qs 31 8z0! o[ 5, 4-
N12- ( 1- Cycl abgiopdn-1pinper i di n- 4-yl oxy) -4, 5, 6, 7-t et r ahydr o- benzot hi azol - 7-y1] -
pr opi onam dg; - -

1-[2-(1- Wcﬁ%ﬂfyf@bﬁpﬁgﬁ“gl yifxi’)f x%‘y déo"}H'ctlh By '8@56‘:%%"85?&5?&1'%?@?21: c] pyri di n-

5- y1] - pHbpagneiland theiepharmaceutically acceptable salts. '

1-[2- (1- Cycl obutyl - piperidin 4-yl oxy) - 4, 6-di hydr o- pyrrol o[ 4, 3-d] oxazol - 5- A-
propan-1|-one; N42-(1-Cycl obutyl -piperidin-4-

| oxy) - 5, 6- di-HyRbpERagEHtica eﬂnws@mammmasorwqun%qc&pdlawwy gilthe qlgims { tq 6
CyclobutyIm@@m@m&ghﬁm@amkg%magém@mdlhydro 4H cycl opent at hi azol - 5-y1] - pr opi

onami de;

1-[2-(1- Cyclobutyl-plperldln-4-y|oxy)-4,6-d|hydro-pyrrolo[4,3-c|]th|azol-5-

y11l- proffan-8.- - Teegharmaceutical composition as claimed in claim 7, for the treatment of clinical

10 120 Cufbiltoch aloBinleHsbiadts e phdonceesCondl 4 iy of o1 3, 2- ] thi azol -
N-[2-(1- Cyclobutyi pi peri di n-4-yl oxy) -5, 6-di hydr o-4H cycl opent at hi azol - 6-yl
i - propi onarglidgrocess for the preparatlon of 2 compound of formula (I) as claimed in claim 1, which

N-[ 2- (1- Cyc| obut yl - pi peri di n-4-yl oxy) - 5, 6- di hydro- 4H cycl opent aoxazol - 6- y1]

- pr opi onami @aprnses:

142- (1- ID/C|(@bdbh;}ﬂngmbB@ﬁpodhdbfhryiill@&y)wtﬁc&npihﬁwr@mmy(nol o[ 3, 2-dl oxazol - 4-yl ]

] - propan- 1- one;

1-[2-(1- Cyclobutyl-piperig?n- ony) 4, 6- di hydr o- pyrrolo[4 3-d] oxazol -5-y1

] - propan- 1- one; _R,
15N—[2-(1-Cyclobut I-piperq/ H-cy@iopentaoxazol 5-y
11- propi onam de; 2;(1 Cycl ob
i n-4-yloxy)-4,6, 7, erﬂf -pr%pan 1- one;
1-[2- (1- Cycl obutyl plpe i di n-41yl oxy) - 4- met hy1- 6, 7- dlhydio 4H t hi azol o[ 5, 4-
c] pyridin-5-y1F . propaﬁ 1- OR 201-[ 2-(1-Cyc | obutyl - Rw perid
i n-4-yloxy)-7-fluoro-6,7-d i Shro 4H-t hi azol o[ 5, 4- c] pyri‘di n-5-y1] -
pr opan- | - ong form a‘compound of formula (3),
1-[2- (1- Cycl obutyl - pi peri din-4-y, oxy) 7-rnet hyl-6, 7-di hydro-4Hthi azol o[ 5, 4
-c]pyr|d|n 5-y11- propan 1-one; X[ 1 cl obut I id

-4-yl oxy)-6-methyl-6, 7-d i hydro -azol o[ 5, 4-Ql\\iid in-5-yl1-
25propan-|-one; , | . R;
1-[2- (1- Cycl obut y1- 3~qet|hylopi per¥ %goxy)-G, di hydr o- 4H-t hi azol o[ 5, 4-
cl]pyrid in-5-yl1]- propan<l- on 1-[%q(1-Cyc | obutyl-3-fluoro-pi perid
in-4-y loxy)-6, 7-d hydrq-4H azolo[E 4-c] pyridin-5-y1Jpropan-I-one;
301- Cyclobutyl 4-(5- proplonyl 4,5,6 75ﬂetrahydro t hi azol o[ 5, 4-c] pyri di n- 2- y
| oxy) - pi per n pan- 4-yl oxy) -6, 7-
iyl 6 bt EhieRSislne GREBRRAAEAinuA 053 o oM a8
1-[2-(1-Cycl obutyl -azepan- 4- onxy) 4, 5 7,8-tetrahydro-thiazol o[ 5, 4-cl i azepi
n- 6- ylFpr opan-1- 35o0ne; 1-[2-(1-Cyclobutyl-pyrrol id

in-3-yloxy)-4,5,7,8-tetrahydro-th iazol o[ 5,4-cl] azepin-6-ylFpropan- 1-one;
142- (1- Cycl obuty I-pyrrol id in-3-yloxy)-4,6-d ihydro-pyrrolo[4,3-d]th
azol -5-yl11- propan- 1-one; _ _

142- ( 1- Cycl obut yI - azepan- 4- yl oxy) - 4, 6- Jihydro-pyrrolo[4,3-d]thiazo|-5-y1J-p
ropan- 1-one;

1-{241- (2- Hydr oxy- et hyp- pi peri di n-4-yl oxy) -6, 7-di hydr o- 4H-t hi azol o[ 5, 4-c] py
ridin-5-yl}- propan-1-one; 51-[2-(1-Ethoxynethyl-p perid in-4-yl

oxy)-6, 7-{lihydro-4Hth iazol o[ 5, 4-c]pyrid n-5-yll|-propan- 1-one;

1-(241- (2,2, 2-Trifluoro-ethyl)-piperidin-4-yl oxy] -6, 7-di hydro-4Hthi azol o[ 5
,4-cipyridin-5- yl)-propan- | - one; 1-[2-( | -Cyclobutyl azetld

1 a2 - o - A I L Y = A oA - A~



conditions such as cognitive disorders, sleep disorders, obesity and pain.
9. A process for the preparation of a conpound of forrmula (1) as clained in
claim 1, wbiete/eevpri ses: 20(a) coupling the conmpound ofPCTGN2ZAIN/B00740) W t h
conmpound of forrmula (2) R3 \/e)Nr PI1 \ Ox O( to forma conpound of
formula (3), (b) deprotecting the conpound of formula (3) to form
conmpound of formula (4), R8 yrl \ HX

(4) (c) coupling the conmpoundgypf fo&pula (4 —Coﬁpound of formula (5)

R -C P to forma conpound of
formula (1), \maeu1MIsm£Utu'm§ dﬁ n jn claim5 (d)
u for | a to their pharnmaceutically

optionally converting t?b
acceptabl e salts. . Ap cess”for the preparation of a conmpound of
formula (1) as clained in claiml, mh|§? 10conprises: (a) coupling the
conpound of forrmula (6) wth conpound formula (5 RB\AiIinOr. k-/-9
(6) to for nicooopiogthd cohpduod efifbramula 79),wilRtompdund &)formR (5Y 0\O r P (7) 15(b)
brom nati on of conpound of fornula (ﬁz_yg form conmpound of . forrmula (8), R3

(5)

to form a compound of formula (I), wherein all substitutions are as defined in claim 1,

(d) optionally converting the compound of formula (I) to their pharmaceutically acceptable
salts. '

10. A process for the preparation of a compound of formula (I) as claimed in claim 1, which
10 comprises:

(a) coupling the compound of formula (6) with compound of formula (5)
Ry

R] —Cl

to form compound of formula (7),
R3

Y.
R

(7

15  (b) bromination of compound of formula (7) to form compound of formula (8),




\/eOr r RI-Br (8 - 38 - (c) cyclization of conmpound of formula (8) to
form conpound of fornula (9), (d) diazotization of conpound of formula
(9) to fovonewmearnd of fornula (10), R3 rBr /Y(.K---- RCTARO1&(@y40coupl i ng
t he conpound of fornula (10) with conmpound of formula (2) RR r NHR3 (2) to
form conpound of forrmula (1), wherein all substitutions are as defined in
claim (c§ dyc1BiidnVBbrhpbuRddTY &bt (8) td 18An EaiphaldREfophuld @),mul a (1) to their
pharmaceutically acceptable 10salts. 11. A process for the preparation of a
conpound of fornula (1) as clainmgd jn claiml, which conprises: (a)
coupling the conmpound of formula i conpound of forrmula (5), to
forma conmpound of formula (12), ‘Rfﬁth_}x (12) (b) coupling the
conmpound of forrmula (12) with copp ornaié (2) Ak RRr N (2) to
forma conpound of formula (Ikr/ﬁh- ein al substitutions are as defined in

claimi1, 5 (c) optionally convertind the compound of formula (1) to their
phar maceutical |y acceptable salts.  (9)

(d) diazotization of compound of formula (9) to form compound of formula (10),

R3\ p N\
Torr-
| (1@

5  (e) coupling the compound of formula (10) with compound of formula (2)

N

to form compound of formula (I), wherein all substitutions are as defined in claim 1,

(f) optionally converting the compound of formula (I) to-their pharmaceutically acceptable
10 salts.

11. A process for the preparation of a compound of formula (I) as claimed in claim 1, which
comprises:
(a) coupling the compound of formula (11) with compound of formula (5),

R; '

N
N
( | \ Br
CY. RI_C]
N . = |

s () g

to form a compound of formula (12),

-39.



12. A method of treating cognitive disorders, sleep disorders, obesity or
pain, conprising 10adm nistering to a patient in need thereof an effective
anmount ofwe@ 20pewrnd or pharmaceutical |y accept abl e sal PCTAN2EOMHEECOr di Nng
to any one of claims 1 to 6. 13. Use of a conpound according to any one of
the clains 1 to 6 in the manufacture of nedicanment for the treatnent of

di seases related to H stam ne H3 rmceptors 15 14. The use of conpound
according to the claim 13, for the \ P of clinical conditions such as
cognitive disorders, sleep di sorder[é SI \5 and pain. 20 25

/Y X
q

(12

(®) coupling the compound of formula (12) with compound of formula (2)

Rj

to form a compound of formula (I), wherein all substitutions are as defined in claim 1,

(c) optionally converting the compound of formula (I) to their pharmaceutically acceptable
salts.

12. A method of treating cognitive disorders, sleep disorders, obesity or pain, comprising
10 administering to a patient in need thereof an effective amount of a compound or

pharmaceutically acceptable salt thereof according to any one of claims 1 to 6.

13. Use of a compound according to any one of the claims 1 to 6 in the manufacture of

medicament for the treatment of diseases related to Histamine H; receptors.

15
14. The use of compound according to the claim 13, for the treatment of clinical conditions
such as cognitive disorders, sleep disorders, obesity and pain.

20

25

-40 -



