482 NEURONAL NI COTI NI C ACETYLCHOLI NE RECEPTOR LI GANDS Fi el d of Invention
The present invention relates to novel a4l132 neuronal nicotinic

acet yl chovoneiwmsemspt or | i gand conpounds of the fornula @Cr/aNandodohgs r
derivatives, stereoisoners, 5 pharnaceutically acceptable salts and
conpositions containing them The present invention also relates

dor rvat 1 v NEPROURLBERARIL RV ERGL I RIREIHOR TRANES, *" o

conpoundsField fdnesmionf ormul a (1) are useful in the treatnent of various

di sorders that_,are related.to B2, nicotinhc _rec ors.. d of the
| nventi on The ?\ﬁeﬁeé'% inieRteR: é“?%f’sc Ko PPY{% ar“%?c %uf%nr%g% n %&%ﬁgﬁgur onal

ni coti ni etept@pligand coMBRs)ds ofdthatfernmuly €hyand deirr donigative$, pérysisahagi cal
effects ar}]d have _been t ar get elgsf{nﬁr 15 .thergﬁeutightreat ment of various
di sor der SPRAHARSTREC ?éla&‘f‘fafaﬁ]ﬁs EOURPRYOE SRFPPIIEM gand gated i on
channels (LG C), are w dely distrRbuted throughout the central nervous
system (CNS) and the peripheral nervous sy;tem (PNS). The NNRs are

understood to play an inportant +¢fk&nin regulgting CNS function and the

rel ease of many neurotransn'g s.| Tyypi g%l/ , NNRs are constructed from a

pentaneric assenbly of 20 ubuni t proteins. Sevefit een subunits of nAChRs

have been identified to date, whi are fdentified as a2-al8,. Bl-04, y, 6,
(a2 through a9) and three

and s. O these subunits, eight ne
neuronal B (132 through B4), prorgA X) -@n_%@e manmal i an brain. (See
for exanples, Mnteggia LMet al., g/and' t'f ansi ent expressi on of
genes encodi ng the human al phad4 and bet aZ neuronal nicotinic acetylcholine
receptor 25 (HrQmRensinbention glso@eates tolppmcess 55 thagepasaionGf ghayn saldet  al . |

| munohi s ] i I O i Wl j or

subuni 15 [ ehcnptnds BREHER AL e B RbBh Gy R ST RS b1 e
functi onatditg. di stinct nAChR conpl exes al so exist; as a hononeric functional

pent aper or c inations. of diff n nj X\Qz .
2011/ 680751PCT ‘?%‘é‘ﬁ%‘?“ﬁ@b%%%engéaﬁé‘%‘#tﬁ? @’:%%%%?Hér S Eeatment of VAol s, Hogg,
R 0 et al disoldealidt reqelacetydShoicotide reee@@sors: from structure to brain

function, _Rev. Pha/s} | . Bi g[mhem Phar macol , 2003, 147: 1-46). The

i dentifi cmﬁﬁm genes coding for the nAChRs and increased 5
know edge of tReicfinRXRESERLDIE AsteptbisN@AIChRSs) or Nearoasinhicalinio @eaeptass Syst em
have | ead to the increasing attention.concerning their potential. as drug
targets. (PSSBSIREHHFAIHBYG res Oétpgéﬁ“ﬁ?g‘fifﬁ@%?tgP%@P@Trbﬁfﬁeiﬁg‘)ﬁecept ors
as Dryg Tedepbstic fddimentDrudriday @isdr8ers. MCINEUngindl 6 Ahél sup2 Gnily3of 123- 130;
Suto et al., Neuronal nicotinic acetylcholine receptors as ru]g( targets,
Exper t Opfigandgatsd.iomehogesls(15064, argwidsly. @styibutatirrughoud fe o) HOPENL i al

t her apeut g)cstéﬁ? BSNEPind BY bagﬁkram nE&QbisNdySreRADRR). MBRAMIRS arch@idad®od B hunmans
based on direct effects and on indications fromavail able scientific

studi es. KEr emaimpertewt rol¢ cinareshting cel¥® ofuncticn andelbp Telppts Gt @any n

di fferent herd. 1421 RO MNRY IS RESIES oG eiaRGri@la3RBIbIRbF S

di sease, B%pg{r%ggﬁ&esrg'dl lecggg’, A’gterrlt ic'on ]ggtﬁac{t/‘h p.eraac?i \?i ty disorder,
Schi z@phr eviiuaitaneeiliofiertntash sulsinits o CliRekave kesnpiensified B dasadisbaret al . |

Ef fects of, ni. | Ni [ t n e p in.
Phar macol ! de%ﬁ%% £S4éﬁ%§g'§gw’ﬁé§/’%{r%d% B? gggga%?{ﬁﬁi’ %iglﬁtﬁ%?%ﬂ%?le(gt%%{l & or

Cogni t i ve aBy sifduthedei ienronalh 132 Orangh Te), geosine@NSeNik Uin die. mdhweolizh b2D02, 1:
423-431; aham A. J.. et..al., .H n Brai,n .N.cotinic R S ir

ot but gt Shaapes onSsaeit LR A Bl AR b fer RGBS or B
Targets: ENadivgurted . huiag0alghaL4Ha?2 beth2 n38dnal 20icABil; dvktidcbylink. Peeeptonl ., The

| nportanc i cotinic Acetylchali eceptors |j chi z renia, , Bi pol ar
D1 Sor dar - HACHRLTRuEE: Dot 00 b3 Sare: G rarble SeREMRBTRe 5 Sor d.
2002, 1: 43ti#Adh- of nicotin®t WHbt@Rhblmea ratdptoLt yibiits! @deninapacercbaidml s have
denonstrated that a4l132 recegtor Ii].%a.nds have Lyhg' pot ent hﬁl for highly
ef i caci obNeUEIsEisRsFe AP | 13493 aP Ve dUlBPIe fundliontlly; distinss nALAR; SATRIFTAL i on.
(See exanpiBSexis¥ 8¢ Bdm&herR! functNRHI RMdImeRiof @bhBintidns ©€ RifRkst 36bunat get s for
novel anal gesics, Expert Opin. Invest. Drugs, 2005, 14: 1191-1198; Decker
MVet al., The therapeutic potential qf nicotinic acetylcholine receptor
agoni sts for pain control, Expert Qpin Investig Drugs. 2001 Cct;
10(10):1819-30; Mao et al., Central term nals of nociceptors are targets
for nicotine suppression of inflammation, 30 Neuroscience 2004, 123:
777-84). Significant efforts are being made to understand the

hyper chol i nergi ¢ neurotransm ssion, which is associated with depressed nood
states suggesting that it may be nedi ated t hrough excessive neuronal
nicotinic receptor activation and that the therapeutic actions of many
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Summary of the Invention The present invention relates to novel
a4132 neuronal nicotinic acetylcholine receptor |igand conpounds of the
formul a (WP,20amdotshei r derivatives, stereoisoners, pharractantdic/adorss
acceptabl e salts and conpositions containing them 15 wherein .
represents heteroaryl; Rl represents hydrogen or al kyl; R2 represents
hydr ogen or - 20 epresent s hydrogen, droxy, .hal pgen, oxo, nitro,
acyl , am de,cgléni%\élrvg ,Ie%c@%té?r F% crr,exginﬁg%y, O%ﬁéa‘ftk{}# Niggriafico agekyjehaling

cycl oal koxy,re¢eatopsl flonk strivairead by funation, Ret eRIBERRMibohee PRARGYS! ¥0030T

het er ocycl yl %-ki/h' R4 represents hydrogen, al kyl, cycloalkyl,
cycl oal kl yal 1}<y1 . erl , heterowyl, heterocyclyl or heterocyclylalkyl;
optional ly R andhR4denkifiogiondria ﬁhﬁl&%%@n@tc@mng%r fhe oA shﬁh%&% or
het erocy%ly ; f( regre_sents C N O, S "m represents 1 to 4,

2011/ 080 51%&?? cfls% 0theis G3ryession-and dpictiew in the tentrl pervoys'systemrhaseeed t@ to 3;
"q" represenh&inBrehdnglattention concerAdg tINSRRM id&gﬂ}%' r of a
t her apeut i C%lal y effective anount gf é@@onﬁgun 0 ﬁ%trs’rgkﬁgﬁpﬁgtgggg
manuf act ur e BCre dil-c Alieatinic; Acetylehaling Reaenters o8 Drug iTargstsdiCour dums Thtwats: ar e
rel ated to FABZNei®RIDBHA. SRREEBL PIB130: eNefitofd didotint S unds of
this invention are uself ul in the t{e3z§)f r%ltr?teto N $§Hogglsrllgltl§%:r%fgg'gcrggﬁ‘&?'n as
anxi ety, al Z¢fePieEassirug targaisExpge Sinis Jhom Targetn 2004 Bvél-64)sor der s, cogni ti ve
menory dipsor der s 4PH i Lcient 10 Disorder/ eractivity
Syndrone), pain, _psyc%oé@é}? s%%é/tgdﬂéﬁ%e@g’plr’sgss 19T gigeropal qisatiaisn b fresrink e,
schi zophr eniligands|ie dpmdissbasetbors direut effebtamal of inditationsgroab bedlablynciemig. |l d
cognitive i i nd. ity. | n .anot her pect,. the invention
relates to p gire%fanggelt“tn?a(l: gfc(a@gl?rp(%yi TEPEREEs Bais Beem gl ?‘%Hg BRt therppics

ef fective aribenognitiveatisdrdeas tinauding Atrheimeets dfsedso) Padkiasonts) disch &2 AGrehids
derivatives, st.ereoi soners and phar npceuti | y acceptable salts thereof,
in adm xt ur gef\?ﬁlﬁ?'pg AT iSOt g{}]l%ogﬁqegla@éxﬁﬁog%%ﬁeaisy o (Sesagsataless or
exci pi efbs. NewhouselenalgBifetis of aRPEEE stitullSidnBHIdEhiAVe ArRPmAIRYERAS SO,

r adi ol abel eg con‘g(gur}ﬁ f f gg r‘%ﬂ g ‘g,l ). for use in medical diagnosis or

t herapy, as ma s Phe s '6 oY di-B ftaplel Higotnapbierecnsi faroFegnitive(1) to
prepare a mBysfaActRAl Clis Shiuk Tafkelsh ENSNRLSEDLsoRl 2(|Y@[ 1oMS.AqdGRaLMAeL §, t hat

are related to a4132 njcotinic receptors. ~ |n another aspect, the
i nvention r & Abellupmgn; Beain, dicedinicy ReegpnssintheisRistriburion wod t Pretigipatioanin

i nventi on i Negop&ichRiricODisWdbd, el PRSI TARRs:fC168 Iﬂfeﬁroﬂ%ﬂs%(rﬂ. 56@; qdignt for

manuf actﬁre of a medicanent for the treatnent or prevention di'seases and
condi ti é%hs. 395 McEyqy §.P it ol ebheabiprastancet pfe Nigetiniot Acatylchellint Recttors in

conposi t i ONSciRPRFens : [ nds, of ~f ornu (r).
In yet anot h%rﬁglsqpect %ﬁ%‘ﬁﬂf@ﬁ%ﬁ#ﬁﬁ%@ﬁ%@ﬁ% @r‘f%rgarﬁ?t&cég@ for
preparing cdayeliRisord206bdndda442)) and their derivatives, stereoisonmers and

phar maceuti cal | yeagcent 0 r ntative c undg of the
present inventi o%@%%@u%%@%@é@eﬁ%E?lF%Ee)Ogg%E% eg?'?&sqzﬁ‘gﬁp@aﬁﬁﬁ% peifFes,
st er eoi soneligndntayshthe peeatiz ifoabighly atftepibabiretaaltt & a Taempbepantstatedvent i on

shoul d t . ed, 10 be limted to them

e 2 (5 B oniy FARREE (58 5P unltd N ifks eGats Notiouat ricoiniruesspiors 4 wigeyl ani ne
hydL thl ori i_iimgove[l Bnagéesﬁs,%@wwﬁlt. Mnwsty D)rug;]é,- m%,bmm%pﬂs%i; beglle}: Ii\gw;]é- yI2] .
x: h)e/mngen? %{P’t reZ{ffgz,’ai)gu]ﬁ-c( p5tg§11ap%f %qgo%gge gce%'}c-hol-il?ez ?ece;latgry ggc?n[isté for ]paigx- yh

NA2- (Pyri di eonBely Bxpért @pabdinky&ikoDrhed. 20D D @ct;3ra(l yag Docbé; iaYde A Rentral
hydr ochl ori de;.

N42- ( 5- Br on'SPRPRIS &f Bogigsptors 5ats nfagsrty pr3 nicoting espmessiome ofyinflanmgtiensi ne
tartarade; Neuroscience 2004, 123: 777-84). .

52- (5- Br onmopyr i dl,n-,3-y13 -3-pyrrolidin-I-ylnethyl-2-azabicycl o[ 3. 1. 0] hexane
tartarate: Significant ~efforts” are being madé to understand the hypercholinergic

2- (5~ Br omopiehioialsrisaion, whidiR 2Rl Wi bERLRN Nioda RSk Bl ady Q1 hexane
may be mediated through excessive neuronal nicotinic receptor activation and that the

therapeutic actions of many antidepressants may be, in part, mediated through
-2-



tartarate;

2- (5-Bronmopyridin-3-yl)-3-(pi perazi n-1-yl net hyl ) - 2-azabi cycl o[ 3. 1. 0] hexane;
N[ 2- ( Pyr iwloneBl/osd)s12- azabi cycl 43. 1. 0] hex- 3-yl met hyl | di mechgNzomo/mn@28510

N42- (5- Bronopyri di n-3-y1) - 2- azabi cycl o[ 3. 1. 0] hex- 3-yl net hyl j net hyl am ne;
N42- (5- Chl oropyri di n-3-y1)-2-azabicycl o[ 3. 1. 0] hex- 3-yl net hyl } met hyl am ne
fumarate; . . L. .

[ 2- (5- Chl or@pbitipn ok ihess, 1eceptorsy Thyy thy mewonalmientinis, o2 yeeprter Hghndsimay
fumarate; represent a povel class of therapetic a%ents for treating depression and anxiety _
NA2- (5- Met hony)yrl di n-3-y1l)-2-azabi cycl o[ 3. 1. 0] hex- 3-yl net hyl | mret hyl am ne
15 f umar at disorders (See examples, Shytle et al., Nicotinic acetylcholine receptors as targets for

5_42_ (5-1 SORLARBHEANLs Mhdl: Bspbehiatrg RERPY-CY¥S. Y, BnbuOlleh 8K, FeloARL M inf®t hyl ami n

[ 2- ( 5- Phieny¢esplof infhithyr fodtitreaBag tpo@ diserlbist prslimjir@ryl c@jttodgd gvigdéricaevitly| ami ne

f ut nar at e; . . ; .

NA2- ( 5- pheMSeamylping Dopress. Anxiety, 2002, 162 8937 Bposnt syfice bo 4598891 i et hy
anm ne f umargtosted 2] the (MAGHRE phay3z 5old) inheamdbgeosratia] Bsotddd3. dw-niotihg and

met hyl am ne, fumar i‘t? i i i\ ction ip, in-vitrp cell culture

[ 2- ( 3- Br om3U2IYRS FEAET B PAGPR.- ligapds) o2 provigly RgupRspssctiengfgvivg ¢ofl (S 11 et hy1
am ne funmarpstans bhd dr ([Bvikly duudieg ipyehmzal mdallels19f- Sich ziidordeyc [(B¢e3exbnPldsex- 3-y 1
met hyl ], _met hyl.am ne; e . .

N (20 (B9r1 i Hrif- %3 )Ths. role,af mgtropyl icotigioreaeteholing. FERRelifeatithe

fumar at e; 2bNn{Zndudodesdletation, 00k NPhug Targets: CNS Neurol. Disord. 2002, 1: 399-

pyri di n- 5-yli- 2-azabi cycl o[ 3. 1. 0] hex-3-yl net hyl ) nethyl am ne fumarate;

N (2- (2-tri*tBuor onet hyl pyri di n-5-y1) - 2= azabi cycl o[ 3. 1. 0] hex- 3- yl net hyl )
am ne fumarate; The A 6ACKR! sﬁl')t?pe has the highest affinity for nicotine and is the primagy
pyridin-5-y1)-2-azabicycl o[ 3. 1. 0OThex-3-yl net hyl ) am ne fumarate; 30

N ( 2- ( 3- metchRdidais dpr mediatipg ) nicoting's eatjal| effeptsy Giramig - HeqHngePRPIYe d# ne

f umar atg; Iﬁ'ugnaﬁs(, 3niRIYd cell culture systems) leads to an increase in the number of oy,

pyridi n-5-yl)-2-azabi cycl 53 1. 0] fs]’ex- 3-yl met hyl ) met hyl am ne bistartarate;
N- ( 2- ( 3-t r infAGhEr Gupegguiatioply rwith Aurstigne) implicesipnsc far| W{ﬂﬁ;w@] Hlgse3stydipget hy| )

am ne ftung| e_?téﬁ{l_t% ftlfeénfu%?érﬁf hicBanc XLﬁ ﬁl’rgéeiﬁ)?tﬁgﬁﬁ[cﬁl Fhy3a Lriflddl 31 3n ¥ildTet hy 1)

am ne funmara uor onet )
pyri di n- 5- yEpmPaaefaddicyion.dP8ogkin bradx AZwoybimpedighiym ok nétidnanil peteftishusat e;
][\Zgni; g?gl ng.lmg fbint AR ALl %&Cplsﬁ[hgsﬁ’lmu%nq %éﬁs%,- BloTRD Wbt lﬁb@i%@e
Benzof i2or arg9 Dy Cot 3t aet hjBicyictioand biptridines albiovylctlafs f Tuly We®hR pyiakt hanone
tartrate; (7-Bro . . . .
benzof ur an faﬁ‘-”i‘}itf g?ﬁ‘-“ﬂ’é‘f‘ﬁ SPSSAiano RiopTE Yied: GhemyLel 30091 48§%:80: The >
ETE'[ hanone trﬁd’ebfoﬁlli@andg are allso expected t(f)1 be of use in the treatmcj:nilz of obesity (Li et al.,
3- Ami nonet hyl- 2- azabi ¢ycl o[ 3. 1. 0] hex-2-y1)-(1H i ndol -2-vy1) - get hanone; 10
( 3- Ami nometH§ting. bosty %‘%@&?‘L{’@‘?‘ﬂal)ﬁé‘ﬁ@t?ﬁ@%é‘? HF%YWP‘ﬁ-%ffb%sé%'h(g‘ﬁB EPtartrate;
(3- Am nonet\pydl CRedZEdBCY®99039)L. 0] hex-2-y1l) (5-bronp pyridin-3-y1)
met hanone tartrate; (3-Am nonethyl-2-azabicycl o[ 3. 1. 0] hex-2-y1l)
pyri di #52-y1 netlRkmidingcther theabaye gadioniingalyt Hggeshthay gompounds which are
bi cycl o[ 3. 1 Q] ReXstér YoloduRYdrd, df.er."h%%ﬂ(!lsmﬁ BONBefultheidrfpeutl® indications
(3- Ami nonet hyl-2-‘aza- bi cycl o[ 3. 1.0) hex-2-y1l) pyri di n-4-yl net hanone
taitarate; inflodingyhe @atment pf Yispasessaspriciajed Witlza ¢efigitiamengry.rognijionarty| ani ne;

5- (3- Mt hy g A B0 AR BBV D E R QT pbisbii |
N[ 2- (2, 3° &%‘P@%iﬁ%%%ﬁﬁﬁﬂw%ﬁg ?‘%‘3‘]6{%%%95 {yﬁﬁex- A ARBT Py Chret hyl ani
ne; disorders such as schizophrenia; the treatment of behavioral disorders, e.g. anxiety,

nN-e'[ Z_Zg%bl S AR50 P! HoSsstid 1&6:%@?&&*’ : cﬁyo%e%;&tﬂe Ot]rctl%én%_ Yk ”B&iﬁ'yhhc{mt hyl am
N42- ( 5- et hyflgmymatibnnthd-tiehimedt af abiiayal 0pBdr disOjdssudh 39 Parkingdn] ndisdagd am ne;
145- ( 3- Met hyl am. nonet,hy1- 2-azahi cycl o[ 3. 1. exs 2-y1l ridi.n-3-yl]lpyrrolidi
n- 2- one; 5-‘%%-%?3‘?% (Eh?l %@%‘B?‘ﬁy‘% @geﬁegbqsggféa%%yv t.ho‘}%é‘zi‘%?"g‘?’fk‘ﬂ? 58%11 %:gm de;
N42- E 5-Br ohrgaaw iofiihlgacﬁ*tl}aﬂu)ma QUrGWitbdr%\yﬂl ﬁfnﬁ. dru@]daldir(]:ti& yhdrlﬁdiﬁy Eli?ifﬁdw lrt]calrri ne;
N42- (5- Met hoxypyridjn-3-yl)-2-azabic o[ 3..1, 0].hex- 3-yl met hyl | met hyl am ne;
25[ 5- (3- et ‘8%1#8@@?19?&)2[ %ﬁ’%ﬁ’%@&%%‘l"fdé’}’ﬁ%‘?{ 2-yl ) pyridin-3-ylinmethylam
i ne; -2 ‘
2-(5-Bronopyridin-3-yl)-3-(pyrrolidin-1-ylnethyl)-2-azabicycl o[ 3. 1. 0] hexane
;[ 2-(5-Bronopyridin-3-yl)-2-azabicycl o[ 3. 1. 0] hex- 3-yl ] net hyl am ne;

N-[2- (pyridin-3-yl)-2-4zabi cycl o 3. 1. 0] hex- 3-yl nmet hyDdi net hyl am ne;

5- (3- Di met hyl am nonet hyl - 2- azabi cycl o[ 3. 1. 0] hex-2- Ani cotinonitrile; 30
N-[2-(2, 3-Di chl oropyri di n-5-y1) - 2-azabi cycl o[ 3. 1. 0] hex- 3-yl net hyl i di met hyla
m ne;
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The term "hal ogen" neans fluorine, chlorine, brom ne or iodine. 15The term
"al kyl " means straight chain or branched hydrocarbon radi cal consisting
sol el y ofwoantwusomnd hydr ogen atons, contai ning no unsatrgranN2mopooss/i ng
fromone to eight carbon atons, and which is attached to the rest of the
nmol ecul e by a single bond. Exenplary "al kyl" groups i nclude nethyl, ethyl,
n-propyl, isopropyl and the |ike. 20The term "al koxy" nmeans an al kyl group

attached via an PaiggtgaiblicatioRn JEO200893783% 651), BF2Q048 198178 Al k& EBZMGpOGr v
"al koxy” gr(ﬁ‘l')%ﬁsdl?sgri ?hg%é '25?% ﬁ%mfiﬂshnlggé}ﬂds & rﬂ&%tlnﬁxééetly'lc?tgﬁlﬂg 2P &§?§n@”d the

i ke. ns non-ar omat nono o ti cyclic
ri ng systermmse ofam&dt’@ i1 us‘:fubunttatmmnetﬁxcefnwlrlauyCI\tS/disoedeléyIWhlwempss i ncl ude
cycl opropyl 5 ut.y| cIo ent

"cycl oal kylnéﬁoé% “F Olghn%%(e:)’r/% %87 ‘fql/rfp gpr{é)suh%vegtl’eregc logeéitt r‘L‘ncotcrfﬁ't“@St group.
The terﬁt"amaiﬁﬂbhﬂwymdmﬁmmaenmﬂmabmmahmﬁmgmnmumcamnybhmﬁycawmnm hg syst ens

f 3to 12 b t. : I " I K
Cycl opr opyI iy s dichh ot YT e esrRGiotRt yraRy ook TR PR Rl ¢ ne

li g_e. | chi@oirs rof ahaal (Kwdemﬂiﬁ;ﬁﬁ% ﬁdry&ilghhwgt)’zmbralﬁﬂ@mﬁdhﬁ‘&@éceﬁta{ kyl
radl cals coO aln ne.to three carbon at.ons ar Yy groups
i ncl ude fl ?H@;Ff%rfa.ltf IS 78 rabifst Al this pysngion fo et%td%?ﬂomr%vwg Bwhétw

f1 uoroet hy Iu,seﬂ;h 4 tﬂ&g@aﬁb ﬁtgerﬁm thd'@edtink@/preVBRIdn&ITH vaidtyOs deR¥al nefRaNs

straight or branche hai n al koxy radicals _containing one to three carbon
at ons. 1Bxerpiteip flisonigrs ok disgrdgrs aﬁfr:%tefb%v the gfa gicotinip srcgpfgthoxy,
di f| uor onetdigiNa torflﬂté H%ﬁ’tﬂﬁ% hoxy, trifluoroethoxy, fluoroethoxy,
di f | uor oet NOXy an The term "aryl" means any functional group or
substi t uent der ir\‘)ed’fﬁfsﬁf@imﬂaelg@p riglates dp areseli @By newgonabraegiinger yeetydghpline gr oups
i ncl ude phegyho: RRY Bhpdtis bPehe! fokfiula (1), and Wil 84 Varil& g{e%'fsmners”eans
organi ¢ conpounds "t hat contain a ring structure containing atons In
addi tion tGmmmﬁbﬂnw@hﬂﬁmaﬁdﬂmﬂﬂmand@m&g@hmﬁmomﬁmﬂ@gbﬁn as part of the ring,
these additional atons may be repeated nore than once in ring. These rings
may be elther sinple aronmatic rings or non-aromatic rings. Exenplary

"heteroaryl" groups 10i ncl ude pyri#di ne, pyrimdi ne, benzofuranyl,
benzot hi ophene, furyl, dioxal anyl, rrolyﬁl oxazol yl, pyridyl,
pyri dazi nyl , pyrlnldlnyl pyraz %ngU|nthny1 |ndonI and the li ke.
The term "heteroaral kyl" nme ero rxxérlng radlcal directly bonded to
an al kyl group. The term "het cycl y1 ans 3 t& 12-menebered rings,

o 3 heteroatons, these additional atons

whose ring structures 15 include 17
may be repeated nore than once in rging” EXgnplary ' heterocyclyl groups
' bryHx)jreiphol i nyl and the |ike.

i ncl ude pyrrolidinyl piperidinylo

The term’ heterocyclylalkyl means het's ing directly attached to
al kyl group. 20The fol Joewi ng groups nay be substituted or unsubstituted,

t hey are cycl oal kyl, | kyl al kyl , cycl oal koxy, aryl, heteroaryl,

het er oar al kyl , hetero and heterocyclylalkyl. Cptionally substituents
on these groups wiaihe~se eﬁ$ﬁ$kmghuﬁmwma;group consi sting of hydrogen,
hydr oxy, hal ogen, nitro, B&f @: carboxylic, am ne, am de, alkyl,

al koxy, hal oal kit "EFesEf ¥fhe term "stereoi soners” is a general

termfor all |sgg&@&mahshhﬁogmdkymgual nol ecul es that di ffer onIy in the
orientation of their atons in space. i ncludes mrror imge isoners

(enanti¥ners), Sedresnes t‘@r%gq’f Qﬁ@’)’xx’s}@l@e‘%’ Eate ‘f‘gﬂtné?yé #nideo ABHEnds with
nore than Qg tatkpﬁlan&ﬁpt Eﬁ:l& , eRaRPhaly] E}Vcﬂfalﬁoﬁ?,gﬁaﬂoﬂfcyloﬂﬁoaﬁﬁ&iyher
(di ast er eoners) t al so includes rotaners, which are confornmers t hat
differ by raﬂtlahqt%@ﬁrﬂohféﬁéﬁﬁcbdm bﬁt@ﬁ@mbﬂﬂ@{le 15 bond. The term
“derivative" n t r u ng to
formula (1), E& |§r%ngst e qlk?P ngﬁﬁgr%%glﬁf){a@ﬂ Mlagfcégeg(% ) fe salts
t her eof , byxearqwdw @ mmycbfﬂaﬂgrl,omwalb'mmmmr@wﬂm pitrpgereatbuay onal
gr oups suc Sh. dr ogenati on, aIIcyIatlon esterification,
haIogeﬁ§t|gﬁgéngé?ﬁéfﬁﬁ%kﬂﬂwcﬁy The terns "treating”, "treat" or
"treatnent” enbﬁXt&makhﬁsﬁeNheaﬁlngs such as preventative, prophylactic and
palliative. gq Ze "pharmaceutically acceptable salts" indicates
that the substan@e“?%” ﬁg 2 ion nust be conpati bl e chem cal 'y and/or
toxicologically, with the other 5ingred#itents conprising a fornulation, the
mammal being treated therew th. The phrase "Therapeutically ef fective
amount” is defined as 'an anount of a conpound of the present invention
that (i) treats or prevents the particular disease, condition or disorder
(ii) attenuates, aneliorates or elimnates one or nore synptons of the
particul ar di sease, condition or disorder (iii) prevents or delays the
onset of one or 10 nor e synptons of the partlcular dlsease condltlon or

o oy 1 .




In the conbination of the present invention, the conpounds of the present

i nvention and the above nentioned conbination partners nmay be adm ni stered
separ at elwo(ee1gnsoisit of parts) or together in one phar meceaNzoebhoo2ss
conposition (e.g. capsule or tablet). In addition, the adm nistration of
one el ement of the conbination of the 30 present invention may be prior to,
concurrent to, or subsequent to the adm nistration of the other el enent of
t he conbi nat i offndfrepresenigdda@nt i nvention may be prior to, concurrent to, or
subsequent to t“ge r?;ﬂ i plig ation of the other elenent of the conbination.

| f the conpoundS of" the present invention and the one or nore additional
active ingredi efif’ mpesqutseliorit i n separate fornul ati ons these separate
formul ati ons b I ni.ster [ '

Ther ef or e, ¢ he TEVEREY ol apS s (T st BEE ey RLS AN RO (o the
pr esents i naogatpoinech of formalabil))dd inemufdctune atmdd@amentoinethe ureatent o vaeus

ingredient .for the 5 ufacture of.a nedicament for the treatnent or
prevent i ondlfﬁrd‘?ﬁ’E‘@%asr‘ég&agﬁifoggﬁdﬁoﬁ}ﬁs@cw O 'Numer ous radi oi sot opes are
readi |y avai | atfpecificatlyl dien@nippahdes thid invyaliongea usefal bothe méatmegerf, oxygen,
phosphorus, sul fyr, iodine, fluarjne, bromne.& chlorine. For exanple:
1018F, 75BYariofpdisopdes; ,Sugﬁéé}s gngglyy alzhermer SA%LSS?FB’OLﬂ%Breésf‘O‘beﬁ%"r"ﬁrs“’For mul a
(1) can begisairg! ahpbatdvdy membe St disstads t exhHDYUe@tentiom | Deficig@ni C

chem stry. Alternatively, conmpound of formula gl?l(% r adi ol.abel eig W | h

r adi oi Kbt oBisomsHyRsasEvin SEKFOMe). BHE: BRI BYERHCEPHENER PSP S n an

i nt er medi afiGeabts &Bhibdphtda®, KBS ARSIRrsO fvithawe oA Uddg QbudeOsyftiomef Ilild
15Synt-hesi s of radi ol abel ed conpounds nmay be conveniently perfornmed by a
radi oi sot opgniiyp prpaiimespandiolpsi%t ng in custom synthesis of radi ol abel ed
probe conpoundsy, gkl A5, ATERRN IV SHBER Ofefitds Ot lﬁﬁﬁl‘tﬁd&&i&ﬁl tBipbiitens! L;
Canbrige |sotopes Laboratories, Inc. Andover, , Wzard Laboratories, West
Sacr anent ogon@lgingh dresypauticalip efeasive amounteof ahlgast pge compound8 feemila(Ixbel ed
Chemi cqd s, kedi riRRORL AP 85 &H1aBRAAY YRS inconpound
of for ?rghl a rtdlnt?leﬁ‘élégﬁag&a%g{a%ﬁlnso%ﬁsn?ngaqhést ud‘;l e:s%]tpo ega ya_ttae thee rollne of
a4132 ni cotdmixiwre witlegtlenst dnegaitabde ¢amrier, dituentstadjuyhntg psexgiicnds-eas, where a4132
ni cotinic receptor Ligands e. . eV t i . ' eled
conpounds of fggfln%ﬂog‘e’? Iafpegtl’ gﬁeuérgl% h{lgnagﬂ? %%‘?%gs %é%dﬁ%{lggeé%d;@g@&%@g n%r ker for
medi cal t hésrapy (Bridr e agmedical. didmotis paitierapy hevell as tpseants ralidatelslo usef ul

as phar nmacol ogi cal .t ool or studyin 4132 ni got.i nic_receptor functions
and acti vi ‘E%f‘."%l‘éﬁﬁ? Ogi‘ﬁﬁ‘ﬂfae{l) {Os@?%iyéa{ﬁ‘fﬁcafngﬁte‘llsgﬁﬂé% rtrmﬁotﬂ%ag‘gergroe Vﬁér icularly
usef ul 26 n SREErs (Bt 26 kQatphRtas, Hedthsd eeepeasrpound t onogr aphy) and in PET
(positron em ssjion tonography). 30 Pharnmaceutical. conpositions,. In
order to use th# 3(98%%??%%’ £¥ IGVGRHRR ‘3?3(‘€|S)t° it ISR A SPMRPHR, agEofding i, gy |y be
formul at edgeiréseft RRMIFAGE WolnbiHatic® FIMSt! e ohd fadie rBave tgnididit Shandar d
pharmaceutical practice. The pharmaceuti cal corrpOﬁidﬁi ons of the
present i niemfgprensl apmedishment afos dthe nreatraeitAn PreyREionnh hieatsi # one or
nmore phar megguigncal |y acceptable carriers. Thus, the active conpounds of
the invention may be fornulated for oral, buccal, intranasal, parenteral
(e.g., 25 ntravenousill anethea sspsetulthy inyentinnoilates e FQEWOFFHORSEIBPrISHEN?IG st rati on
or. 5a for | JUES: ' by inhal ation or insufflations.

For oral a %ﬁllr‘%?%@?gﬁ%%m@ﬁgaspmgaé&n@%g| cal conpositions nmay take the form
of , for exanpl eln yehbhathes aspect dpsinventiop Manther eclatps tocihn PEaFessolien Prepesies wi t h
phar maceutical | v .ac I hpi.ent. -Di-ndi SR SeukBall -

pregel ati nf’%‘g%"“ég EQF"S‘{‘@?‘C@ g%ﬁ*% i d%/@%tyré %&tﬁgoéﬁiﬁér Qﬁ%/g?oxyg? oigzi/%

met hyl cel | udcoptadle sdlisl | ers (e.g., lactose, 10 microciystalline cellul ose or

cal ci ug phosphate); lubricants (e.g.., magnesium.stearate I ilica);
di si nt gﬁr ant s ?%?%?Sf’mﬁ% Ca P Y RY &% f?g dhe g{)egfrﬁ rhméef%él?}é Hg(g‘jlﬁé/ec (’g}foggesji?cq%?dsv\et ting
agents (e. gelowsadithtin dedivatives,Sddrpbisddrs addphanahdeaticallyegcdptabbosditsdTiy net hods
well known in the art. Liguiqﬁpre ar tioHs.[gr gﬁal adm ni stration may take
the form oPresqnginvestignshenld aofbgcppiiaed o he [uited o Mgl ansi ons or they may be
present ed %5[25(5fﬁrMmB@ﬁMB-yf)%—az%ﬁic?@lB&li.G]Hé)d'-SlsllnYU'tﬁyfl]-Meﬂfylmin@t her suitable
vehi cl e before use., Such liquid preparations may be prepared by

convent i onhydraghderiden t h phar maceutical |y acceptabl e additives such as
suspendi ng agents (e.g., sorbitol syrup; nethyl cellul ose or hydrogenated
edible fats); ermulsifying agents (e.g., lecithin or acacia); non-agueous
vehicles (e.g., alnond oil, oily esters or ethyl alcohol) and preservatives
(e.g., nmethyl or propyl p- 20 hydroxybenzoates or sorbic acid). For
buccal adm nistration, the conposition may take the form of tablets or

| ozenges fornul ated in conventional manner. The active conpounds of
the invention may be formul ated for parenteral adm nistration by injection,

T )




15 or "puff' of aerosol contains 20 lag to 1000 tig of the conmpound of the
invention. The overall daily dose with an aerosol will be within the range
100 1. 1g wo 200/089751Admi ni stration nmay be several tines aarhy2016/0002&xanpl e
2, 3, 4 or 8times, giving for exanple, 1, 2 or 3 doses each tine.
An effective anmount of a conpound of general fornmula (lI) or their

derivatives 20 as defined above can be used to produce a nedi canent, al ong

wi t h conveBtEdramopyridimaodi- a@aicydgﬂ 1i0¢heed-yllopgthylemimeand addi ti ves.

Such a th 1¢d _c of ar ing two
conpati bl gﬁ@%yrr%ﬂ?dm@ﬁl laﬂﬂ‘ ane 4 J}Q:bgc?go pgllhg%gc?%e&r?g@?nmgr%@d@ném stering
each conpoifa-(Pyritlin3 gilde- hgablcmcla[3sleQiawaBe/lrd@bﬂ@;eethx:lamInﬁ hyédgdliledde:at same

i ze NG §REERT OO o Bl dcts AP AR RGIAIRE W, Gl

princi @ es2-(f- Bphmpyadm:bgw-p?helldineleylmﬁetln}fheaaaimwb[l: hﬁjimumtstalwatevar y
dependi ng actors .s t age and wei ght of
patient, ng‘?%%é"“é??aﬂé '?’3 'ﬂﬁgg&g@%a&a & (;[103[5 IB@%F d simlar

factors. Tharaafore, any ref er ence her ein to a pharmacol ogically 30
effective anpunt of the cogpounds. of gene formul a ( refers to the

af or ement | DREEIRRYEHE-3- ;&9— '(8‘88@618'1625@@% )?j['ﬁzé‘gﬁg‘%{f’@el @%ﬁ?fﬁ‘&&nds of this

i nventi on, Nffexp dﬁl@r i -aiab alo hat-3-yha&hyl|dmelyaiade; adm ni stration, to
an aver age a[d( fid yPZ ld? e[sjltﬂltrej t ment HZOll/ 080751PCT/ | N2010/ 000285
of the Q:onHr[gr(ér%om%l?yé‘rdﬂ’e%fyl)@‘aéﬁ%@lo[r3sl (her-3 'éil“m”r‘?ﬁ APRE acti ve

i ngr edi ent R85 HdrosiRRIE-YW1) D80l doBa AR 1k Bih &thAfimethPameeanpl e, 1 to 4
ti mes per dgy( Met h m}ggof %[?e)par atr%no[lgTh(g corr%oundg%g? ?o?lrrul a (1) can be
pr epar ed b@lﬂ!%ﬁerre | as shown bel ow. Schenme | In above formula (13), the

Sybol 2 L ERUASEHAAIL N FORIASTRNAC lim{ VMR el s roacted wi th

a conpound o to form conpound of fornula

hydr oxyl gNd@fﬁMeth@rymfhn-@ﬂﬂ)ﬂ-ﬁ@bMﬁbﬁrt elhex-g- lerwshyﬁmﬂgmupe forming a
corrpoupg ofun{? Ia (15). The conpound of fornmula (15) is treated with

al kyl am nes to formconpound of formula (1). In the first step of the
above pr ephir[a{(ﬁdmpmpheynyudmdmld-zmalﬁlquhmd 0fhex)3-ymetylplety/ laming conpound of

(B Ay sk GBI Ry 5o D 2 BB L B ASER AR, rindaigs” "7
reaction i N—[pr(sfphé@ﬂﬁuyfa@apsyndﬁm-(yl)tz azab&pdlv[ériw]hmch-ybmefhy@mdih&bemme

t et rahydroz uran, toluene, ethyl acetate, dinmethylformam de, dinethyl

sul f oxi de, The like or a mixture thereof and preferably by using

1, 4- di pxanp2- @bﬂdrnemmrz%ammld@em]rfemtﬁ;imemytahanomeame of a base such as
sodi um t ei {.- hut oxi de, .assiu r.t ar bonat e,
sodi um hydFoxrige mos%ﬁtpﬂ’ﬁﬁpﬁv fR15gd)- ?@é%“a’r‘\rr x%réhﬁéﬁé’ﬁﬂ’r‘&ﬁﬁh‘%ﬁéglnpﬁereof and
pr ef er abl yfulaydré{§-l ng sodi um tert-butoxide. The reaction is carried by using
phosphi no I:{gan s such as 2% bi s(di phenyl phosphi no) -1, 1' - bi napht hyl ,

Xant hphos, Ndgp#-Hydyay, PylPéElsjaYB‘rz'*}#b(lﬂFrl%[M 01@“3‘Yhﬁ?t3ﬂﬂ meBW@F‘é?%tbl y using

2, 2' b's(nggQg%Ac?ﬂﬂﬁf’?l BO)zabiclels[I1N7 badieiTagagent s | nclude
Pd(oAc)2 P 3 Pd()d pOCl d(p h3 012 Pd Ph3) 4 Pd(dba)2 and

pr ef er 2bl yNF@Z@ﬂbﬁl}@OInqthEl nyeémti ﬂh—%@h‘r@r@&[&ﬂ@]hﬂﬁ Y'&W&é/l)fm@  oom
tenperaturg {0 Qratev based on the choice of solvent and preferably at a
tenperature in e range 5 from90 Cto 130 C. The reaction can al so be
carri ed ouN-@n(@driflmiremethphpyridioridy2eazabidyedo{dd idhaxehyloiethybeamiaact i on may
range frorr%u rét? 25 hours, preferably froma period of Ito 18 hours.

In the second ‘ep of the above preparation, the conmpound of formula (14)

i n pr esencH-@f2+whtodnapaiiil-5-gi)yd-aaahicgelpBd. 0]he)c3)-rthh3d)jarhinbcﬁ1mmmpound of

Formul ?0 ( 1§)-(2I-(9-methyl pyridin-5-yl)-2-azabicyclo[3.1.0Thex-3-ylmethyl) amine fumarate;
A N-(2-(3-methyl pyridin-5-y1)-2-azabicyclo[3.1.0]hex-3-ylmethyl)methyl amine
bistartarate;

N-(2-(3-trifluoromethyl pyridin-5-yl)-2-azabicyclo[3.1.0]hex-3 -ylmethyl) amine

fumarate; ‘
-6-



10 presence of base. This reaction is preferably carried out in a solvent
such as 1, 4-di oxan, tetrahydrofuran, triethylam ne, toluene, pyridine,

et hyl acewveter1/domhl or onmet hane and the |i ke or a m xtur ectrhszeaoebooassd
preferably by using pyridine and dichl oronethane. The reaction is carried
out in presence of base such as sodi um carbonate, potassi um carbonate,

sodi um bi carbonate, cesium carbonate, calcium carbonate, triethylamne or
15 N, N - DNHEdguiopid-2tyhy2-azabircle(dd .0l hex-3 -y loeetiatidanming fumasatesher eof  and

pref erabl yyk A N 5 1 | fa. ' y range
rom 1 to NS BR R £ o IR EHIGS  Ws JRU ARRRY [ ST02
t hi rd st epfunfardtéte above preparation, the conpound of forrml a (15) is

treated w l a to. for d, of en fo (I). This
reaction |{§Q%%q'f} élt §“g§]?2_az SWCI%CI%JFG L—Ty lmet &bﬁglﬁlg}? alreltehanol ,

t et rahyslr oBertzaﬁ;rart-myuemmeth@tahydom@iﬂatae:abwgaitcf{B 1.0theset-Piythéthansaen de, di net hyl
sul foxide and the like or a m xture thereof and preferably by using

di nethylfotaffﬁqtr‘?de The duration of the reaction may range from 16 to 30
hours, pr e{7eBakldbehiditan-2PA)-(PfletdfladiéndnetiR-2houbisyclolhe.Ogtiear2-yIng mat eri al of
for rrul a (12) .is synthesized as described in preparation 251. The starting
mat eri as oF‘e‘ihé‘i‘cPﬂSIt%Ftrﬂtf’Z) and (13) nay be commercially avail able or can be

prepared by SRR adzam}dnqgl@ OﬂHex 15r@ttttdd@amygrmematoﬂg; known process.
The conpounds of for nmul a can % repare by using Schenme Il as

shown Hel o@-Anorpityldsgs ‘Py‘@qfﬁlll\tﬁb%ﬁ?ﬁb gry-2-yl mpthanese fAtate; above f ornul a
(13), the fﬂﬂﬁ%om 1l DERLRSRIYIS. I*O?x{eQ y (I BEontPPRRAMILYDf membiinBul a (12) is
reacted w a conpound of fornula (13) to form'conpound of formula (14).
The hydr oxigrtraigoup of formula (14) is converted to nesylate group, formng
a conpound 0 L (15 ou yENe reated with
azi de sal t(3t %m:"({)b;“mngld{ orzrp%g%%ycgﬁgfl ?%%ﬂ?fg{ldlk%@%%hﬁ%éﬁ%?@é fornmul a (16)

i s reduced(Gramimmtiobdpea bigydd[3floilhed-2yDIipyriding-yl mdtkanone trtawteep of t he
AoV, B EPBE Al GREPOKRE POE L AehhalylFeRBAL Bl ), conpound o
( Bl N:[AP) anN-[Qe(p¥:aﬁnﬁryl):Mbyg(tjls[3tbO]hbx—amhnetbyﬂvmﬁh{]iamfnei o] 2 m(;l a (14). This
reaction i era ed, ou Suc i oxan,

tetrahydr o?&féﬁ th)tl%’i“ﬂéﬂgtﬁylé erPeela glt(gg ?Pf@t’ﬁy'i“t%‘ {ni de, dinethyl 15

i ul4f 3_)0 de, N&{ﬂ;{ZBhﬁchlﬁk@yﬁdm&-ﬁ)—ﬁaﬂd&cﬁ yelofs. eojheﬂﬂeylmétailﬂmaﬂhbrlﬁmﬁneé usi ng ]

, 4- di oxan reaction ec ce of a base such as
sodi um t er Nz [gtfg o%pwox%’i@'f@é ﬁﬁ@r@?‘tl%ﬁ%& ex'3p g@‘%ﬁtlyiartlblbﬁat e, sodium
hydr oxpgle, NS[QctsuﬁEﬂIfsuﬁgrridqles yt)-?l&abtcyél@[éll M]haaz@ﬁmtﬁ]nwthmmmur es thereof and
preferably u5|ng sodiumtert-b de. reaction is carried by using
phosphi no” i é‘ }%R?Hn%etby lzz'azabtcﬁ‘{lﬂpplh@h% %ﬁ@%tﬁ‘%o)yl]fy@"l“{w ﬁa’ﬁﬁ’t hyl ,

Xant hphos, 5 gnpfethyt M&ﬂomaftﬁyt%faatm%nsﬁur @Jh&mryogtcomatrﬁt@r ably using 2,2
- bi s(di pheﬁyo[Z (hos hi no) - ' -Dbina al l adium 5 reagents incl ude
¢

Pd(‘OAC) 2 ét?d?@oppmlefdérpd))mblcl@?[édh@)@dﬂ mﬁlﬂ@(‘b‘tﬂﬁ@l@m‘&em( dba) 2 and
pr ef er abl yNﬁ%@%@&h%yBase 1EALS 'a%m%[&@fé{ g* dk8-yi }Wﬂé‘t &121{1%3'1%&9{@ room

t enperature on the cho sol'vent d preferably at a
t enper 2% ur B-Granethglaminogetiyt-3razdicyclof 1. 088x-€-yDpyadingaylimethylemineal so be

ange 1 r ont 12 gholElsCH RS F AR B m e QB AIDE IS TS Rours.

In the sec{ﬁq@-Bltoempguﬁdm-Beyl)abQM1qypb[1ht lhend;ylnetytaampeund of formula (14)

in presenc f i IS t o conmpound of
fornul a (1@5[9? ‘%’“é’g lgg"h ?)gfg?ylrg%tﬁ?lga‘n ti‘e% ltrgeer ably carried out
in a sol veﬁn(3®imbth§tlaminoﬁtethyo2anab1¢}&ld[mmy)qireﬁtzuylmtcotlhom&ﬂb;yI am ne, tol uene,

i di t t hi th he | t
Pher coft antdeeasaiRobyuer G Agmiaene Mt armemstiabifie [ eact i on
is carri equat(sltgbpw;ﬁﬁm@ﬁupj-ybas&aauydto[aa (RS-3 ety lIanadteylaREAS S| UM

car bonat e, sodi um bi carbonat e ceS| carbonate, cal cium carbonate
f

triethyl anNrl-Gmetyipyridgy- ?a&ﬂr%?m tlaQJP%3'é(H‘&Fﬂt}ﬂ]é‘“P?tMa‘aﬁ'8» m xture
thereof angy ﬁb%ahbxm%nteﬁtymatia@km ’P0]11!35%—2-nyib?nGﬁHfﬁ&l']@?roﬁHmtjle reaction

may ' range frontl to hours, "preferably 20 froma period of 1 to 3 hours.

In the thi?RF:step of the above preparatlon t he conpound of formula (15) is
treated with azide salt to form conpouhd of general formula (16). This
reaction is preferably carried out in a solvent such as ethanol,
tetrahydrofuran, toluene, ethyl acetate, water, dinethylformm de, dinethyl
sul foxide or. and the like or a mxture 25 thereof and preferably by ‘using
di met hyl f or mam de. The duration of the reaction may range from2 to 20
hours, preferably froma period of 14 to 18 hours. The reaction tenperature
may range frontroonttenperature to 150 C based on the choice of solvent and

oy o, B L e ew e A A PN~ - rr




10 1. The starting materials of fornmula (12) and (13) may be commercially
avai l abl e or can be prepared by conventional nethods or by nodification,
usi Nng kKNnowo 2p11003675S . The conpounds of fornula () pcanNalie/oooss
prepared by using Scheme Il as shown bel ow 15 Schene 111 In
above formula (13), the synbol "Z" represents hal ogen. The conpound of
formula (17) is reacted with a conpound of fornmula ( é\gze to form conpound of

formul a (19)3G-Dimethylsmieunathd2-azabiexsle]3 1 D3hexr Ly pigntive ed to form conpound

of formula e n, the
conpound ON’ P%)S B’)Tgmak’g%lngs}j 1)0%3%13&3@18[3?{]0]%& 32/9%(}%1#{@ g@( 13) in
presence oN—@dﬁ@écﬂwmhdms”-ﬂb-@ﬁdeMhaﬁﬂwx B; ylmdihmﬂélmeﬂwl?tm@qy dr of ur an,

or & m xt uf ST REFEhfihEiegHloRE} DX R e 0 i S b R0 010/ 00026

by using d(3:Ahummmmhyhemaabffyrﬂo[ﬂaaljhamahymsmzb@rai-ﬂeftmthammet he presence of a

car bonat o, CEOUMHRAbIAwE R T ey SR o Byl o RRbaSe o

di i sopropy I(zecht,otcaftnraiez-yt)r@3ehétyylan1nbmemm-%xdbwyeb[1he]hemfz-ya)nﬁietmreﬁe;r ably by

Lo 40 C babBATBP T AR o G Bt Bt YR E Ebmper at ure i n

t he range t3—Qfﬁl£(5n@l)ﬂQ é?zﬁbieyclzr[ba ();lea:t-ygmmmOtd:ﬂrarne:agl) inRFhafid¢ ahange from
d of 1.5 haours. Additional

gatS alt 3%95 (ko faaﬁérﬁM% ”%q e @awtpywiﬁﬁl@éheers?eﬂ) BEOAMNS |y, In

t he secondmtﬁgdqfeségjgm%m@m@tl on the compound of formula (19) is
10 deprotecte orm conp (I') in presence, of solvent such
as ethanol, tet Pahwpﬁremlém stateér tt@néollowwtena&éts@tt & thy speeHigrtionr arghi d

di et hyl sg{a{nqg(ﬂadgt@qgeam%skfvg@bggwa m xture thereof and preferably by

using ethanol. The reaction_is carried out under hydrogen atnosphere using
pal | adi um cat al Ve tsrm Thaloggn? mepusrflugfing.ishlorisadronaine aeipdinange from 1 to 5

Pglrjnr)Zr a?trjre]eerrgsjﬂr(%r%@m 'r%g(&ﬁ’rzgfé%, Ogtr%llgﬁ l%‘ase r grr{imtiﬁ )ﬁ }b%gf ljagloc fvent and
pr ef er abl y causiséing eqipb'r off carleoni andt lhtseircmng:eomsr, cm2Ring 1o uwtu@tlon havingThe

starting ter 7). 41 i i i

preparati g?lr %6'% m% {r?élﬂgﬁ?r%%ea%'fia é o1 %ciﬁﬁodth?%fgg é"%%%‘dec%gna al so be
pr epar ed bymglarbma«htﬁranmllaryrﬁﬁlbﬂd groops glude diekhiyt, atthydm-propyingopropywhamgt ocess.
Zomnpound@?ﬂb(tsai ned by the above nethod of preparation of the present

i nvention e transfornmed i nto anot her conpound of this invention by
furt hegochem calhémefaikaky Oncansigh ﬁ&yv\@bhp kitehed viead oxpgen lmkiade tashe

oxi dat i on, red i tect ond (ot ection, rearrangenment reaction,

oAl Ogenat | Gt OHR PEEFRE: FORmP Rk HIEEY o HOT g e PERars, SHIOSG HRY IR Fat | on.
0-al | cyl at iprofdi atmeqn\,e N- aI kyI ation, N 25al kenyl ation, N-acylation,

N-cyanation, N-sulfonylation, coupling reaction usi n& transition netals and
the like. |f neqé’é%geafpy cydleafiodn aeaps pRsrasomalimeR oomultheyche Fipg SYSEINSt eps can
be carriedopuf to' 2 earttsﬁrattbxﬂg BxGRIRGUARG cRallly e ofRpfUhuded )cyém;sr@pﬁnot her
conmpound of the fornmula (1) ii) renmoving any protecting groups; or 30iii)
fornmingsa ﬁYF&@b\dé)deftwlo@aﬁW&ﬁnéé@émeabl e salt, solvate or a prodrug thereof.
Process (i) may rdg R cedures
such as epineri ’ggefltegﬁ 8{5(1?%%1:&'%%1 %&gggﬁ@%ﬂgﬁ%ﬁygﬁﬁg ’&&gdri%d %%‘&gphi lic
or electropgtoupi c aromatic substitution and ester hydrol ysis or am de bond

f tion. ] ] i | ud
sul fonyl (e, g. TisbnPERiGRR! ibad o Abiiy RS R F el pttss LN U
benzyl oxycaf chylz carrbdnbaubnmyﬁmnbﬂalyl ):yeimikrazyi]lgd)dpﬁlin(le@p cyslpropy)oxywhi ch may

be re ed b Si.S . usin uch as hydrochloric or .
triflu oa8 ?b"¥yg e ycd‘?peg‘gfwgt?y&%’b ’%'(loxy %géh"h‘f}ﬁr ogenol ysis of a benzyl
group or reduct Thetefm fhaledlkyd? meand' stralghfzopbratrrchahdmrmm @adm&rdbﬁrawmgr oup
using zinc in actlc cid) as a her suit apl m ne pr.otecting
groups i ncPHYLP t!P| CRERL loms %P@ rré@o"ﬂglr SBNRS g inglpd a@@ l%flyzed

hydr ol ysi s d@uobnidyl drilieoReth§l trifiudeseasy], FrRzZ0thy ) delidrociyE ihdatke Bkdver ri fi el d
resin bound 2, 6:di net hoxybenzyl group (ElLlman linker), which may be renoved

by 10acid cat al Jh%derAy fhepslkey” megns %@fﬁ&té}rmbrmh@mhe%ﬁl&%ym calgi d.

In process (iii) pharmaceutically accedtable salts may be prepared
conventional 'y by reaction with the appropriate acid or acid derivative as
described earlier in detail. Certain conpounds of fornula (1) are capable
of existing in stereoisoneric 15 fornms (e. g. diastereoners and
enantionmers) and the invention extends to each of these stereoisoneric
forms and to m xtures thereof including racemates. The different
stere0|soner|c forns may be separated frontone another by the usual met hods

o I e o,




The stereoisoners of conpounds of general formula (1) nay be prepared by
one or nore ways presented below. i) one or nore of the reagents may be
used i n tWwein1igdiscal |y active form -20 - WO 2011/ 080P&ETREI010/DAI0D/ 000285
ii) optically pure catalyst or chiral ligands along with netal catal yst may
be enpl oyed in the reduction process. The netal catalyst may be Rhodi um
Rut heni um Indiumand the like. The chiral ligands nay preferably be chiral
phosphi nes cbritiii)linghendﬁta(tuhfee cdrbat erono. sEmmplaryrHShatmalkme}Sogmﬂs bigclude

conventional nethods s o] astere neric saltgs w,th chiral
e or o RprelRiT e atiordRenant ofomkERy: RS a d R The
resul ting mﬂqbweﬂlogizaﬁuﬁlsmgéeoners may then be separated by nmet hods such as
fractional crystﬁl |1 zat,i 0{1 chromatﬁﬁrapg and the |jke h.is foll owed
by an additi onalNSEEE GHYY B 49y FAOBH: #Teup (o) sybstifsat B?fbV& drom,p

hydrol yzi ngm{ﬂ"ﬂ@argﬁﬁh&ﬁﬁ% \Ee(eéﬁlagv)mtrh olipihdlid %Henflt ﬁpﬁﬂ’x BRdRESIiNERY be
resol ved by conventional net S suc as mcro reso ut| on, resolving

the di ast er eomerhe tesm| ‘theteraspie meaps oreric pempaaws thabponiain aingisiygiyre

Chiral aci géntﬁlﬂfﬁ% affs RRdGHBN BVGHNBYUCHS shifid Qﬁ)‘g%n @Fﬁxﬂo%éﬁazﬁqﬁw dFtRei d,

| actic acid, canphorsulfonic acid, amno acids ‘and the Chi r al bases
that can bemérfb‘tséwédltl%alﬂﬁ&msbréaxbm@hw TagIR dlhay; anse “bﬁ“l&:lﬂ@%ﬁmg WAsi ¢ am no
aci d such gg e|tl¥e?' P?ple %chlluﬂi'cr} ijnémg‘ro}n'zntlft?rm%e“ cliip S‘ﬁet@iroa%y}l‘ gr% ounds of

general for cont al ni n geonetric 1So e pres ention
rel at ed0to ua:llude(pfyrldlhe,swrlge@netbcnzoﬁ;rmiséxeezothmphene SUID’L bllxelamﬂarymbé,ut ically

accept abl e i ncl ude

t hose descr ?% gﬁipy"ﬁ& L Eﬁrgfa% g gg{/l‘gmfd%%%é‘g’g%ﬁh%gﬂl}g 3%#@23%%?3‘&%0 addi tion
salts formed wi The iemor Yerraaralkyltimeens beterbyrglk tud rstidat diréopigirtobdainiocan

sul furic, nlka'LéC or phosphoric acid and organic acids e. g. succinic,

nmal ei c, acé Rinaric, citric, malic, tartaric, benzoic, p-tol uic,

p-t ol uenesul fonlrﬁe teﬂfﬁt‘ﬁétemsydlf'lbﬂieﬁnsﬂ torﬂaphélhéﬂeedm,gls fwohnise riag stehctufése pr esent
inventign inclu within its scqpe, possi bl e staichiaonmetric, and

non- st dgchl ’t?g‘lélF |t€ Ei W?Fﬁam‘?%fﬁ“eseﬁa&‘ﬂ’ﬁ’gé@f"isé‘éw Be 1gpsalad P ghagaﬂ“f%mf ormng a
part of thlriagl PYY1A9 T HRRYocHEly T @pdiseitlclide pyresildinyy pip@idudmpsiperakigf, f or mul a

(1) with 1-6 equival ents of a base such as sodi um hydride, sodium
met hoxi de, “%!éhoé}ﬁi’le%“ﬁé‘?ﬁ I sodi um hydroxi de, potassi um tbut oxi de, cal ci um

hydroxi de, cal cirimenehakfoc aﬁ\mw%&m RétérdSyicIyTRIB Qb dieHe@xs iRyl
magnesi um chl ori de and the ?,I e. Solvents such as water, acetone, ether,

THF, 30 netfdfol , et hanol t but anol , di oxane, i sopropanol , 1 sopropyl et her
or m xbgres t heﬁ‘ﬁ@i‘olﬁ%{n gr ay @(ﬁﬂﬁélﬁéd or unsubst_'n_t?@d MRM%LAre € ds of the
present invention were prepared accor ding to the ['owi’ng procedur es,

usi ng appr epeloaikdalivel ePY‘i&fP%kCaiﬁd ayle heleronwl, éxﬁemralkyledwwothlél ampl] -

fol |l owi ng I T wdvention
are any or Mol Raly WbiRals BF RhSE RSt AR CRBL R L EC
conmpounds grcelpmun&sth@vml@rd,rogeo lnjeirmynéalpgminam ftknpnvxvg cathexydin) gmipenus t hat
is considered, a Lnv ti onbi nati on of the conpounds or

t hei r noi etafnedse i l i g’@f?‘ P%lg% arﬂgle)%lgés{xycThe 5 foll ow ng exanpl es further

il lustrate detailhs térmr "didienijuneperiatal ganent tetnlnefotmﬁpmmds ob fhet indivjziuek ent

i nvention.- Thos k| |l t art w || ad| unders hat. known

vari ati ons T§¥€ cf‘ﬁé ﬁtf?ﬁﬁ%ﬁ’smgﬁ“d"fb‘?“@é‘@g of lrtaﬁ ¥ 8 P& dn%?%ﬁéﬂ"g?'i ve
procedures nﬁ@gb 1btﬁn¢t§ @&aﬁﬁbﬁr@p@d’oﬁletrme-ﬁaamwﬂas and isomerPoLEaidundn 1:
Preparation ( Brormpyrl di n- 3- Kl - 2-azabi.cycl oP. 1. 0 hex-3- 10

yi | met ban OIW"%t g}ﬁ)rel an mngp%{p i GRtrg fthat” are not mirrdr images one another

5-(tert- But(aﬁhaér%}ﬁé}y) $ 1 Mb10dETBlatits) RMtich Qtd chnforde@NRat differ byT@taﬁdh ice cold
sol ution of hydroxynethylpyrrolldln 2-one (5 granms, 43.4 mol) in

di chl oB8newheirienlyrpg sisgle abesdadded i ni dazole (6.5 grams, 95 5 mml), 4-

di met hyl am nopy i B, (ﬁéﬁva@fg » 4¢f§rsn1505)c0fn§ﬂohﬁ’d‘%ta{?déd from a compound
tert-butyldiphenylsilyl 15 CthI’I de (12.53 grans, 45. nmol ). "The reaction
m xt ure wasgceprding el foymula (Beanditeeir Qt@‘ﬁ@lﬁfem%?@t gh@mamtlgqﬂmap@@tab@rsa}jgs hour s.

The reacti wat er ,
brine and gf&régg%gmgﬁ%h%h%gfs& %JCJ%V%JS ? at e E?@g “\’/ﬁgﬁ?amgs é‘ypt(le}?{rb[)ved
under redubgdxidriéys hydrogenabdm alkulatlon, lestextiication hdlogénatién 8w the ks, as gunmy
liquid, which was taken up for the nex$-reaction wthout further -
20purification. 1H444R (CDC13): 7.65-7.63 (m 411), 7.45-7.37 (m 6H),
3.84-3.77 (m 1H), 3.62 (dd, J = 3.9, 10.2 Hz, 1H), 3.50 (dd, J= 7.7, 10.2
Hz, 1H), 2.40-2.30 (m 214), 2.20-2.11 (m 1H), 1.76-1.67 (m 1H), 1.05 (s,
9H); Mass (nfz): 354 [M+H+]. 25Step (ii): Preparationof

2- (tert-Butyl di phenyl sil anyl oxymet hyl ) -5-0x0- pyrrolidine-1-carboxylic acid
tert butyI ester To a stl rred sol ut| on of above obt a| ned conpound

A N - A~ A~ e o A A



Mass (m(z): 454 [M+rH . Step (iii): Preparation of

2-(tert-Butyl di phenyl sil anyl oxynet hyl ) -5-hydroxy pyrrolidine-I|-carboxylic
aci d tertwbuaoylosester 10To the stirred sol ution of abovecwhNaiioea2g0nmpound
(18.27 grams, 40.28 nmmol) in tetrahydrofuran (160 ni) at -78 C, was added a
solution of lithiuntriethyl borohydride (1IMin tetrahydrofuran, 44.3 niL).
After stirring for 1 hour, the reaction m xture was quenched by addi ng
saturated sol utTignteofis Srediingfbi"treat berotiwatmen Smbmace allThe neapiogs sishfisxt ure was
warned to Q dr ogen %wv, 1.3 15 nL) was added and was
stirred foPreﬁﬁlt{ﬂ% lﬁrgéiyla%ﬁggﬁ\gﬁfagg%rs wer e separated, the aqueous | ayer
was extracted V\Tltehplﬂasehlpbarﬁmeédmaier m@bt&bﬁmsaﬂs’hmdmat&s dTagdm subbtancerorwas dri ed

over anhydrous sodi um sul f ate. sol vent r.enove der ed
pressure’ t 8°BHELIR ‘P?‘s[tsb(? ‘&%ﬂ%‘@ﬁdqﬁfmcféy@ngyégi&xuéogg G Q'lt qiF &qye\%\hl ch was
suf fi ci gnt ingrddithe obmphakgatﬁmfumoh hige einal eaitreated tﬁé‘rmm 95 7 % 20| R
(cm1): 3444, 2960, 2931, 1681, é 1166, 1112 7&% 1HAMR %gDF
7.71-7.60 (m 4}bp phrgses5] ?faﬁﬁuttcﬁl. gifepive amauntsisdefingd as jap amqunh g1'g "o (1
1H), 3. 90- oBgounof ]dT@ re@en?ﬁm%nﬁ@n tHa (2 hﬂeats%r%’iev%ntlfthe( partidir, dideadd- 1. 82 (m
3H), 1.51 (s, 311), Ss, 611), 1.06 (s, ; z: 456

25St ep(i v) C‘P}dék?&lr%ldlsé'ﬁ’@‘f G GFWWB@WP‘EIP‘%MWE‘WFW 85({7‘1‘?@1 $ygpjoms of

met hoxypyr gl daf;ﬂcﬂﬁtr hlsgﬁé t&%bﬁ‘tﬂoﬁ o@ﬁis&déﬁilg?&%hts%ﬁﬁﬁﬁys the onsel 6f &2 drce- col d
sol ution of above obtai ned conpound rans .2 mml ). in nethanol

(160 ni, W@semméunmfrthwaﬁvmaksaw qspéﬁéonsaq digswder desepbethsrein. o gram 4. 02
ol ). The T eackhimeRigf! K ongta Rl WHRDITS Gt T AMchDORAbT e and 30
stirred for 2 hours riet am ne m., 8. was added and t he
vol ati | es warmeratwennefend to,nider30r édee@Br@taé@s U$lég &E@i atl‘hé“ soliddsatpyr dalesst was
purified b u btgal soneric
Pt ur 6 of SHPPTIS BB phiSs Sty iofd UaiES b both BsBbndiiioRMANMRSOMENT €
(cm1l): 295@ctr2 Ric rél:aﬁitd al 3190, Mﬂzﬁﬁ a Bh@dr llﬁmmmentlm&era@?chl%M1ll NVR

505 3185 [0 S 4B gscd iy Sl TS (b oD s It e

1.95-1.85 Oﬁkmilﬂ) shift. x&ﬁres bre7 Gxfreasedl ﬂxﬂi)artslpt#ﬁnillmn Ghivaluds. Sthe( HlloGiy, 1 05
(s, 911); 5 Mass. (nlz):

Step(v): Pr ébta?‘a%wﬁ&fezui%lefm @@N@ﬁ'ﬁlﬁ%éﬂwk@. YR, signAlsSTHpgISE: bs7hroad

di hydropyr by, ! d%ﬁl@l@?‘ytgtrfbléc'qd%&aﬁéﬁ cf&iﬂqmnt&s heheptet, dd=ddublexddubfet,0f above
obt ai ned conpound (18 r ans and ammoni um ch] ori de (311 ny,

5.7 mol) ﬂ&sioﬂéaffédetaﬂ_tllﬁbt ef tiplee iiRlglel Chroswagraphy 6°Te500 B for 1
hour . e d I dr &xeaited Rmadéf 1 ed by
flash -(l:):gl unﬁ%&tgfo%ﬁpg%?e%ﬁnéggﬁﬁ%?b?caém l&?? %IEdtKIa)llg‘é}]ae%nl tle. corrpounrd of 14.6
grans as guoitrogen plq%ﬂuur (flashedhgom@egraphy an%ltpém 1): 2959, 2930, 2857, 1701,
]7'422' 71 égz ( mll éle c@ép%\gﬁ% dof7§1% 1nv%1t1§n I_éah" N“Bséd%@é)xbl?&uﬁﬁ w?thG&}hérm 4H) ,
111), 4. 25 tietapedtic-ageRtsQor Hpprogéfles uSda0-t1@a6e grayenp Hye, copdidonligei qlmve 211)

1.46 (s,

Step(vi): Pgé%*érgg{%‘l%%%%" erltn?'%u y'?xgi bﬁ%‘}.}’}?@?@%ﬁéﬁéﬁﬁ% éﬁ‘%ﬁ% cH!)ther

azabi cps| oRicbtifig hestyloielide eaefrorsyl i ¢ acid tert-butyl ester 20To an ice cold

sol ution of abo e _obt ai.ned. co

di chl or onet hane i s ‘Fﬂ."}blﬂé’é’n (?)tg‘ﬁ péesé’ﬁl ‘BY‘%%‘RHOPGGGOWRW (# h‘fl%?. n hexane,
5.0 n), f%vleﬁﬁ@ﬂ aby i Qdosehbaidaed Qombinalion Pafidersimiady) bovadmiaiseesd od of 15
m nutes and stirred for 30 mnutes. The reaction ?xtur rad aI |y

warmed to PERFFAIEIS Mo kifaf parts) oy fagether i gng pfjarmaqgptisal comppst lﬁm?% &' eact i on

m xture wagy bidis IR hdlifiod, @ Adnidsetibh QP ofé cRalehf af me coABinafibof @ebonat e
solution. Two | ayers were separat ed and the aqueous | ayer was extracted

with di38hl ereseritvgnton mpawbe prig nc@neigaHiocon syherveh to tha afBHiSHRYeR ¢ i ne,
dried over ganbydr %H:ﬁleﬁp% YR guhlfoﬂwo@eﬁ the Bresdl \flﬂo&mw@sm@/@@%} ad, under
reduced pressure and the cru roduct was purif col um

chr omat ogr apioyrresi oy mentwwemegm thy laflminisiation @fdb? a?tgﬁft @e@mtapﬁm thet] e

conpound of 960,
2931, 2857° ‘%8%‘@'} ?@Qﬁﬁ%‘g‘ﬁ%"&é b ‘“V%L(ﬂbtg%% 81{2% off of Bord Mdfonal2> 13) -
7.68-7.62 (n1 4H), 7.44-7.32 (m 6H), 3.90-3.80 (m 1H), 3.74-3.68 (n1 2H)
3.22-3.13 (m 1H), 2.40-2.27 (m 1H),-12-08-1.96 (m 1H), 1.52-1.48 (m 1H),
1.40 (s, 9H), 1.05 (s, 9H), 0.90-0.80 (m 1H), 0.38-0.30 (m 1H); Mass
(mz): 452 [MH . 5 Step (vii): Preparation of

3-11ydroxynet hyl-2-azabicyclo [3.1.0] hexane-2- carboxylic acid tert-butyl
ester To an ice cold solution of above obtained conpound (16.8 grans,
37.1 mmol) in dry tetrahydrofuran (104 ni) was added tetrabutyl ammoni um
quorlde (1M |n tetrahydrofuran 37 1 nL) over a perlod of 10 nlnutes The

. o A~ M o,



1H), 1.49 (s, 9H), 0.78-0.68 (m 1H), 0.43-0.35 (m 1H); Mass (mz): 214
[MH -r]. Step (viii): Preparation of (2-Azabicycl o[ 3.1.0]hex-3-yl)nethanol
To an i cewoabd/motsut i on of 3-Hydroxynethyl-2-azabi cycl opc@at20p/0dvessmane- 2-
20 carboxylic acid tert-butyl ester (obtained in preparation 1) (6.5 grans,
14.41 mmol ) in isopropanol (7 mL), a solution of dry hydrochloride in

i sopropanol (3 M 28 nlL) was added, the reaction m xture was gradually
warmed to ragve inglepientzare presen dn sepptaicelgrmations thestseparahiorpalatiensaRasni xt ur e
was dilute met hanol (7 M 14 nL) and the

vol atil es \%g\rgg&l?lé&n%%ng%%?%}é%hﬁaﬂ ssure. The crude product 25 was
purified by 230T4eefosd, |the &nvgelionf telatds fodh@lrme of roeeatpogncppsprding dbtlei n titl e

7365, 1086 Pt WBH in SyBbitpuduih o RabfRelhynct iy Miifa B! 300 ; ¢
10.9 Hz5 lhhanuBici (ofich rdedicathe6t fAOthe tigatmémd) or Prevoatdon) df (diyeadds) and2. 82- 2. 74
0. 46.0. 38 (CRITGH Nmss (hiz): 114 (W], Step (ix): Preparation of

[ 2- (5- Bronopyri dlumea)uy T didisaizpdsi gy eadiBy dvaldble incBuding lsmpbraaﬁ)hydrogen To a

stirred solution. of (2-Azabi et hanol 0.

ol ) (ot SPHRE NiFoesh OB Phosanhs it HieAoliBt Hepine A dNGHESEe o
reaction vessgplevis *added g, 1*6; HNp'ian’égyFodis 3‘([),1325735.;‘éﬁp‘z“IG‘zﬁS”hTml)
sodi um tert18 bl7|5t oxj de.,.( 7Q0 [% 3 mmol ) and

raceni d02, 2' -°b|B§’( d?rph ﬁyllﬁ ﬁlrl no) -1, 11- bi napht hyl (207 ng, 0.33 5 mmol).
The reaction m 4t WsRpH@E §1§?%rfnﬁfa (?5) ch 'EHtrQ(ﬁolabélé‘d\b usmg standard
tris(dibenzyli deneacet one) di pal I adi um (122 , 0. 13% was added.
The screw deghnigyes knowgy ip rprgmc [chgRisrHnA @“ggtéaely, tqqelppwép@ﬁ afpmﬂéa db t he
reaction V‘@§d1915§éiéﬂa\lvitl5/rddﬂﬁ§o%ﬂ)%%g tszsm\QnthEHﬁg of (R stR@SS mPRyifls Bk W & Was
stirred at this tenperature f hours. The reaction m xture was cool ed
to room ten@téﬁ@ﬁdmffeuséfil mﬁbééb’nﬁhelsﬁ Oﬁﬁ@a@fap@@d?@f%@ﬂﬁaﬂ% bi car bonat e and
extractgd with @ e f r over
anhydr og’s sodi u S %Sfﬁggyﬁcﬁ%b%égl ve h&sgﬁgrlr)%vehge&lﬁmﬁ ?e\p%uced g?dessure
and t he cr uddioisetoptuctupplees ppaciafizieg bly @80m4 Gonthedis cef gadioltbederh probeurm

Vel ting. ¢ angiobfis bkl fy FRRANS. ALl igaRo S ahbripdlyfloilys 2 ™

1456, 1379 Labdxﬁﬁ)neiOlm /RByer> THA; 1WiddMR [(aBDGIoBEs, SVeh® Sasrantho, GAD4A (s,

D! 75 G 3 BN AL Sy gl (1

1H) 0.288- (Stlbm@m{OiLH) Mass (rrlz) 269, 271 [M+H . 20

Preparation2: Pr I.oNno I 0oXYycC onyl

(et hyl ) ani norre?{ﬁgf%i’?le‘éf ?%‘&?glo [CEMROY O%e(b'é'ﬂé é[)é‘bay( bs uselgr‘é‘pﬁi‘t“&ﬂ on of
3- Met hanes whidr b @¥MGRE elrole BE alph Q161D réoe@ﬂ;h BXAIAS K2 ReRONYdibdasaci d
tert-butyl ester To an ice-cold sqQJutjon

3- Hydr oxyt ri&eaml %%ﬁa@p@w@F@t@@wﬁmheve%b%www ic acid tert-butyl
ester (2.52 gr a'mdloﬂaﬂ:elg@ Bﬁ%bﬂndsrbfdfoﬁn&ihc(‘ij @feoaa%hha&emﬁalgl%fg% Jen¥@gnddded
on

triethylamne (2 owed nmet hane yl chI ori de

(1.0 m2s 13>1marh¢r&oy merhh@l thergpy ﬁ@?‘udlﬁgf@lﬁr §uqnar§d1@1ah@ie<é|cpxypwﬁrw alg r oom
terrperatur t d wth
di chl or onet anea§g%@%?(gg %}(latf)gl\?va%ér \?\%ﬁﬁ %% hl%s}:antmu)r%c?ﬁlg \F@%luﬁﬁn% %}dgar bonat e
sol ution 3Gcfidiy vaaltnpienﬁptomcalédlabﬂl@rcoawhyluis@(‘ﬂspasfwﬂa!m usefiuf mtSPELAd t he

sol vent wa ratedun o r was
ur 1 11 ed oy TRRGHCRn TR, SHILEE hSmaT A8 5n’ RET iR At 27 |
obtain titltemograghyind, 3.09 granms as gumry liquid. Yield: 90 % 'H NWR
(CD013)345420 2,5398390(m1H) 3.30-3.20 (m 11-1), 3.02
(s, 3H)°2PM—?Q£—Q—%‘ 5-1.55 (m 111), 1.48 (s, 9H), 0.95-0.85 (m
1H), 0.47-0.40 ([tm)rdﬂ'i)o us%l’iécdtﬁﬂoﬁﬂds of $enubdt® in tﬁerﬁb}@phe(yl will: ndithgipebeat i on of

3- Met hyl am t azab| Olhexane- 2- car lic, acid t - but yl
ester fg’iﬁnn‘gatg‘ill i sBi B‘i SRIBRASTIGBt &% n@kgo H%u‘ﬁ'éh( a’é%‘grams,
10. 61 mmol )phhﬂndabtﬁﬁgﬂwwugé mam de (23 nmL) was added 40 % (w v) aqueous

di ret hyl am ne solution (23 nL). Upon stirring for 24 hours, the reaction

m xture was diluted wth saturated 10 sodi um chloride solution (150 nL) and
a 2.5 M sodi um hydroxi de solution (23 1) and extracted with ethyl acetate.
The conbi ned organic | ayer was dried over anhydrous sodium sul fate and the
sol vent was renoved under reduced pressure and the crude product was
purified by 230-400 silica gel flash colum chromatography to get desired
conmpound of 1.95 granms. Yield: 85 % 15IR (cm: 3396, 3322, 2959, 2928,
1629, 1592, 1485, 1389, 1195, 1044, 955, 861, 770; 'H NVR (CDCl3):
390380(m lH) 340328(m 211) 298288(m 1H) 284(s 3H),

"~ e~ a ~NN oA a9 a ~r~N oA . - N




1H- NMR (CDC13): 7.45-7.28 (m 5H), 5.14 (s, 2H), 4.10-4.0 (m 1H),
3.67-3.30 (m 2H), 3.25-3.05 (m 1H), 2.96 (s, 31-1), 2.18-1.85 (m 2H),
1.46-1. 4A0WwOrep11ldsh751. 46 (s, 9H), 0.95-0.85 (m 1H), O.40,0T382000mdERs Mass
(mz): 361 [MH . 5 Step (iv): Preparation of

3-[ N-(Benzyl oxycar bonyl) - N- (et hypami nomet hyl | - 2- azabi cycl o [3.1.0] hexane
To an ice-cold solution of above obtained conpound (1.8 grams, 5.0 mmol) in
dry di chl or onet Herphagmacauticalgesmpasitiens of thefpreserizpvantion mey §e femylared irhe
reaction mXbfGdAPnahad Yhh bnd'Bf ABF HR-HABRRATRELBLHL AR, Thigred for 6
hours at room tenperature vapor ated vol atiles u er reduced pressure,
resi due di th@taetivmmlhpodndsmfdhmmcrkt@nenasoeg@mmdaﬂeéf@lrOm}abumals liydegnggat, h

St o PRI B ARPRRRLE RRLICA0: LbANETRY b ReiaAdrifi QiR 1Y O 9US
sodi um sul PALEYAnd & ne §6f vent - was  evapor a under Teduced pressure and

t he crule plf@dmttamaﬁ)rpdmmistrembrthymhadaimn@oimmﬁﬂandmsorrat ogr aphy usi ng 230-400

mesh silica gel btatnt oun o 1. 09. . grams, % 15IR
(cm1): 3316, 2'53’1"’ fé@é‘““ %helfgé‘ a"fﬁ‘tf? °°i“3‘6’6‘t 5By ‘%B%df"%gf 742:
él—ggl\/g g CDfBr%)(a'zmﬁle Agbléts B&a@mlesﬁr&p;rﬁzbbgmﬁ?ntﬁrﬁl meSn%B;Bpl%m@c‘eutl&ﬂ-l)/

5 (m v .2,.82-2. 7 m 111),. 2.
1.60-1. 55 %‘fﬁemi‘ﬂﬁ exflpz\%“sl Slgh ?%nb“m‘g 2§y (ég*sopr?%ﬁ)‘*?fllb‘segom%'ée o“%g} (m 1H):
Mass (N z) polgbikylpMiétidone0 tbpyIPre@ayledin@e | fill , lact
N42- (5- Br OIT(I))%I‘I glwg 3- v g%ﬁg glo ﬂj;(Illhgx %)@ 1I (r:rrét t%/igl -dalcr(r);? hyl am ne
hydr ochf® or F‘H@O‘St’%ﬂh’(“i §€ lu "eﬁ)"a‘f’aéﬁlﬁ“B ,ph@,qp ate) ubricants (e.g., magnesium stearate,

2- (5- br onogye bxdélnza%i d{siﬂtegrmﬂ;eé)g Cysthtd ReatohQokREdnA-sydr oL YA atBE bh argmg! f onat e
To an ice-cold solution

[ 2- ( 5- Br onBgapts @iga- @dylxr) lagr}ézsawmty}al dhe tablesy msy -by- coatpdyby methedhsiell 462 ny,
2.43 | 0.51 m_,
S mqglv) ) @W{ﬂ{ny HQE‘Q h; ighid ﬁgﬁlﬂ g&f&fo%dﬂ@%%ﬁ%ﬂ%’a}ltﬁk@fh@f&ﬁ{‘bﬂ"ﬁ))r( ;51
reaction nexampe swagmgr StpsioF suspensinng ot ey vanbe Efﬁfﬁéteétaﬁ pdrapraduct forr ed for 1
hour. T8 YSihlibe Jieua ¢ SRHE L HIC L ALYERR RECSIUH Rl frebhifiglsude
product”was puritied by f1as U chr omat ogr aphy o b

conmpound oinaS&ﬁ xﬁepangi h;s cgwmlngonlal gquand, with phaimagitioally] a¢cppibi¢ MVB;S: 8.14

(G, 3 = o ih o Buspbidhne eftS 2oyl ndfeifidig s Ryagh el ggint) ) (20

311), 2. 28faﬁs),’l.&n(11§hfy1ﬂg Agentsl(e 38 1dcithB drracacid)) nonlacﬁl@elis Eliclas)(e. gHplmohd13- 1. 05
1 d t f
(NTZ (ED Br oﬁa’m?gla : 1S3 ‘Vl?thé ﬁlfgl?l\){l?wfeﬂ o‘ffBTp‘@g#‘éz( (%g’ W%@h;‘?ﬂ)&?p%t%yl ani ne

hydr ochpor hﬁﬁoxybenzoItésaré‘oTrbxéacﬁai) sol uti on of above corrpound (560 ny, 2.09

mol ) in dinethylfor was added 40 % (w v
di met hyl ami ne sBPTUPYS ‘(dAmB‘g‘i‘ﬁ_‘)’n 5 FPmPRsIHen gy ftBé §§> @ glﬁté Yeact i on

m xture vva:pozghéegrf&glumgdhng@{vgﬁ@ngﬂné?,%f um chl ori de sol ut| on (30 nL) and a
2.5 M sodi um hydroxi de sol ution g and extracted vvlth et hyl acetate.

The conbi ned or §emiretiveagempopads gF ithey “B’ﬁ'étionaﬁlﬁlﬁd%eof@mé‘b{ﬁ uffr Rl and t he
sol vent wa 5@%&% ESSHnS rﬁi'aﬂaltcaﬁﬁ efiddRn RERRIAGEs Has
purified b?/dlgg%g&\ég%l gs??l?{(::g gel fl aésjh&c%zl ll}n% C romat?oglr apﬁy Tiﬁe Sproduct

t hus 1@5obtifiiviend Resmuletionsrfey inigation dnay bsy eifeerikidoin; wnitb €psges OIS Gef-oanol (3
M 4 n) f t . I pressure
and the. r earpt el bt B o R R e o1 215
nmy, VYiel d: mb§ tdke shéh fooms 49 susiRagigns, ddutins 28a0ylsipas®, oilyer aquepsswhiclessg, 1370,

(s 1y o ot bl yychedinding artihng Bt didersld - -7

3H) 2. 83 fagents] Altednaivily, tmra)cuvezmgﬁed(eddma)a be-ir7pdsydet Forin fez,recbhgututzmlo (dd J

3.1 1 0.28-0.21
Thy hals i stailensys Cepfic hosshtien NlE W%l o7 o | on' of (m

P- (5- Bronmopyr i difRe 3ciivk) canponall of aheo 4dveiiidhl magxalsh pé Horfulared Hy lractalne St ep
(i): Preparation, of 3- A2|dorret Xl 2- (5-br om)%rldi n-3-yl).-2- .

azabi cycl oﬁO‘F‘B‘i’Wéﬁ%c as SUPPOFHOrILs G |r PPN LYPES, 8@'&“%@%‘?%?@"%1@%& e (as
obtai ned i @u;?oﬁifbrf(bése@éucﬁmb@bdﬂer()?&ﬁer cefld®2 Mol ) in dry dinmethylfuran
(2 m) was added sodium azide (180 ng, 25 2.77 mmol ). The reaction m xture
was gradually heated to 90 C and stirred for 16 hours. Upon conpl etion of
the reaction, it was diluted with ethdR; washed with water, brine, dried
over anhydrous sodium sul fate and the solvent was renoved under reduced

pressure. The crude product was purified by silica gel flash colum
chromat ography to obtain the title conpound as gummy |iquid of 164 ng.

Yield: 90 % 30 I-H NVR (CDC13): 8.14 (d, J = 2.5 Hz, 1H), 8.0 (d, J = 2.0
Hz, 1H), 7.25 (m 1H), 3.90- 3.80 (m 1H), 3.44 (dd, J = 5.7, 8.3 Hz, 2H),
3.18-3.12 (m 1H), 2.25-2.15 (m 2H), 1.90-1.80 (m 1H), 1.12-1.03 (m 1H)
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Met hyl ) am nonet hy11- 2- azabi cycl op. t oi hex- 2-yl ] net hanone To a stirred
sol ution of 34N (Benzyl oxycarbonyl)-N-( net hyl ) am nonet hyl ] - 2-

azabi cyclwpoli/Bpisexane (210 ng, 0.81 mmol) in di chl or ometrhszao/(i28 )
cooled at 0 20 C under inert atnosphere was added dii sopropyl et hyl am ne
(0.42 m, 2.4 mol ), 4- Dinethylam nopyridine (0.1 rrrml) and a sol ution of
acid chl orlde (0.09 nL, 0.89 mol) in dichl|oronethane rrLz over a period

of 30 minutes. Fieintanasel gfminiskiption aRaadrpinistetion ?ymki‘#‘ﬁléﬁm’c’ heoagtive

t enper at ur R @t f daon, it was
Tt ed v SEHpds SERE vl b en e oAb b ned
or gani c | affem avasessirized containeraphydrebukizes odiftam 161 APFYS ASBE a dnhales %ol vent
vas. 1 emvegsidets, | eUERIeRECSEU! Brosdliifed LU LOGHE Ble“@x%g@ﬁﬁdtf bgd by

silica gel colurmcromatoga y to obtain the mxture of
two i soirer mchltv’rodifuxoroi‘&tl%lel qulmmﬂw)orom@me 1@990r0mﬁll0rq&l®ne 1athen 1300,

1198, 1142 30

5ty . 7. 20 {igrap o g it cas b Bspditchi bo Pchitped BY proidfled- 50 (m
4.73-4. 62 {alye 1d-i)d¢11\'cbr 7aoﬂfete5a:a1 @mpurBH)l“he fme(dfca(nsl;lt Bil) presButd2d Zecitamey otH) |
1.96-1. 65 355
ekt o S e il fonbien o s Pt ShredBE VbRl 5. 302
bi Ieyel op. 1?@2;151@@ Brefeliblyreiobirerie tieabina bp@vdet. SOamBule} and cartriligesanmtlé,r r ed

sol ution o

Fur an- 30 y 1105 gxpmpise fo 84U 86 459 ‘Nfi‘/&t‘%&rﬂr niBiHETaipn may be, fymulatedor 3. 1. 0 h
ex- 2-yl | met aneing a(pbddieiBix &F B8oripihd of theSn@intiamand 4 suitible puveizr bigdr ogen

at nosphere was added Pal | adi um on carbon (13 ng, 10 %w w). The reaction

mi xt ure wasichiap lagtosgioardy stirring for at roomtenperature for 3 hours.

The sol vent MSAEI%EB}V@%MQ% FHeRbHEReht RITARS Wb bRfed to!dBoer @EUCt was
purified by silica gel flash colum chronmat ography to obtain tvvo i soners of

Fur an- 2- yhigraingkiniilg Qi’ﬁia%%ﬁblﬂww@ﬂ%e%iabb’%?@dfo@l}%é‘?@hzn‘iﬁﬁ‘)e A&€hanone
tart 2 | t
U 35 L2059 0 0t FRREFNE M TS g2t

met hanone besrilardatle dobs (wmr aril JaetoBbl( wm by : wiBB8d 7the 29, 16RE, t015@5ng.1486,

1379, 1198, 1082, 055, 861, 1H NML 0D): 7.73 =1.8.H. 1H), 7.16
(a0 213 ndmgmitogioy mag g pey it trhesagyclor simples 2y g § timgs b o 1
L3750 iz slesathut 1), 30 (L0018 (0 LD
0. 90- 0. 80 (m 1&&5@ feqifys SMOHRLAL: i SoMPOpINg, P £ goneidl ?omé{%{&@ tE‘“z“f f‘%rh"aﬂ}’ﬁsa (Tf ’
Fur an- 3o Y 134 FeflahWAEihe et iiyd 18 -RédichiaCediodmtont, A3KE Wil - cotlentiohalmet hanone
tartarate (Isoner-2) IR (cm1); 3408, 2955, 1623, 1596, 1486, 1460 1378,
1197, 1081phaymeceutigl auxiliariesygrrriecrmypyditivesg1 (s, 1H), 7.44 (d. J = 3.2 Hz,
111), 6.68 (d, 4 3. 82
(dd? 3oL 11( 8 %uc}n 3 tﬁer 5n]ci]tﬂi)es nﬁxl@ﬂe AchZiQes( %r %iér)nple(adjnginfsferm itfwb1 5 8 o
111), 2. 75chpat®1e1;:om@uz® amnBan(envsm mp SlIEle_LQOSZ fpm (qf admyipistering eaph. 1. 88 (m
1H, 0.98- Qoxﬁéﬁﬁl m&ié&ﬂlal ?éz)gxza%e ﬁ(?gbgelzh' if %ﬁﬁec‘ W &lne thRd éﬂt%!iﬂ or Exanpl es

4 - 39: were prepare | owi ng
t he pr asedsepamtay ndesier tdomelxmnzeEbharhgh@'@lal effect3yr mininhizg dreepatesiia FldQ'l cal

vari ations 1/ 080751PCT/| 2 02 ridin-3-yl)-2-

azabi cycl oﬁffvpﬁ?f‘?fé?(d@ W%&F’ﬁy‘f ﬁ{neqinﬁwggrmcgqe%&(f M%Olg%e (7:3 mx of two
rotanmers) | R (cThéfioseITqle a&n@eﬁpmﬁaﬁﬁs carb Gafy d&ﬁﬁﬂ;ngmﬁptomh ad 882, )1247,
1116, 1008, 792, 7Q7, 11-1-NWR 0 311
8.0-7.94 ([fopte ghgdmipisiiagion, sge a(‘?‘q %?g%f Pag‘e‘go“%“r’? nd Fﬁwe?%Of%]ge %%éaf 8§ 3=
3.3, 12.0 H@tre&e& &ﬂd sm{ﬁarltéct&sOTl“h(eFafo@ ahbrefen&bheteii Go élphaxﬁxa@dlﬂxglpaﬂ& 70- 2.60

E m gH)SO 1 eﬁ‘q.ztlye @@oggﬁ of 1@10P§n%9§@s%f %ene(qﬂ%’gr@il% re%ers fo tile aforemen 1oﬁed1 70-1.60

factors. A proposed dose of the active compounds of this invention, for either oral,

parenteral, nasal or buccal administratioﬁ, to an average adult human, for the treatment

~-13-



0.25-0.15 (m 1H); Mass (mz): 204 [MrH . 5. N-[2-(5-Bronopyridin-
11-1-NMR (CD30D): 8.24 (s, 0.611), 8.16 (s, 0.411), 8.01 (s, 3-yl)-2-
0.4H), 7.W820s81/080756H), 7.57 (s, 0.611), 7.52 (s, 0.4H), péTAR20016/0002451) ,
azabicycl o[ 3.1.0] hex-3- 4.15-4.05 (m 0.4H), 3.88-3.78 (m 0.611), 3.20-3.0
(m 4H), yI met hyli ethylamne 2.85-2.74 (m 111), 2.28-2.20 (m 111),
1.92-1.85 111),..1.62- tartarate 1.56 (m 1H), 145128 (m 311),
1 15-1. 05 ((}rﬁthq eq)dlthn}s sgieedotg abgvg, 35 Bl sto gpo mg)of(thq: adtive)ingrediedtgrensiy, Mass
(n12): | 290 dod8BnloMbinl be QupinBrher B GRRAME A dlics LR 1) - 3438, 290,
1733, 1577, 1458, 1244, 1206, 1124, “yI1)-’3-pyrro 1- 1076
670; yl metMethod of Preparagion; CD30D) : 8. 14 (s, 111), 8.01 (s, 111), g 2(1) (s20
111), 4.45 az a@h@%ﬁ%ﬁélﬁdg‘o&%nﬁﬁ?g cdrbe &g'p]a}éd b4y Seheme 135 s(hownij?OW
(m 711), 2.30 tart
Ry ?
4’\& o ( @ OH
(x m %jp
% I / TR KR N/ :
N Ry q 3
H
O)A\}q\@—c()rlq
5
Scheme I
In above formula (13), the symbol “Z” represents halogen. The compound of
formula (12) is reacted with a compound of formula (13) to form compound of formula

10 (14). The hydroxyl group of formula (14) is converted to mesylate group, forming a
compound of formula (15). The compound of formula (15) is treated with alkyl amines
to form compound of formula (T).

In the first step of the above preparation, the compound of formula
(12) is coupled with compound of formula (13) in presence of 272’-

15 bis(diphenylphosphino)-1,1°-binaphthyl (BINAP) and palladium catalysts to obtain
compound of formula (14). This reaction is preferably carried out in solvent such as
1,4-dioxan, tetrahydrofuran, toluene, ethyl acetate, dimethylformamide, dimethy!
sulfoxide, and the like or a'mixture thereof and preferably by using 1,4-dioxan. The
reaction may be affected in the presence of a base such as sodjum tert-butoxide,

20  potassium tert-butoxide, potassium_ carbonate, sodium hydroxide, sodium hydride,

cesium carbonate or mixtures thereof and preferably by using sodium tert-butoxide.
The reaction is carried by using phosphino ligands - such as 2,2-

bis(diphenylphosphino)-1,1°-binaphthyl, Xanthphos, dppf, cysp, TolsP or mixture
-14-



211), 2.12-2.01 (m 411), 1.98-1.90 (m 1H), 1.14-1.05 (m 111),

0.38-0.30 (m 111); Mass (nmfz): 322, 324 [M+H+]. 7. 2-(5-Bronopyri din-3-
| R (cm 1)wo24BA801929, 2873, 1734, 1724, 1578, 1462, 12@2T/IN2010/000285

y1l) - 3-(norpholin-4- 1121, 1080974, 844, 678; ylnethyl)-2- 1H NVR (CD30D):
8.21 (s, 111), 7.91 (s, 111), 7.52 (s, 1H), 4.50 azabicyclo[3.1.0]hexane
(s, 2H) 3.93-3.87 (m 1H), 3.86-3.75 (m 211); 3.40-3.35 (m tartarate
211), 3Qh8re8£) pteferaBly Wsing3, D bisl dipRerfyiphodptlino) 2, 18Bin2pfiRyl( he Hallgdium

2,82 2, 50 ket o oz ol oot P Bl Pibon P oo

WO 2011/0 8091715&8@%1 NZOABA)! Oﬂ%&éacﬁon tetncpatite (M'@F}Wig‘ecﬂdln Joom temperature

y1) - 3- (pi perazin I meth - azabicycl o[ 3. 1. OThexane (rotanmer-1) IR
(cm1): 3491150 f@llzlsed{gytbe C g;ec? of it a gt@ferz@%@t a temperature in the range

5  from 90 °C to 130 °C. The reaction can also be carried out under microwave condition.
The duration of the reaction may range from 10 to 25 hours, preferably from a period of
1 to 18 hours.
In the second step of the above preparation, the compound of formula (14) in
presence of methanesulfonyl chloride is converted into compound of formula (15) in
10 presence of base. This reaction is preferably carried out in a solvent such as 1,4-dioxan,
tetrahydrofuran, triethylamine, toluene, pyridine, ethyl acetate, dichloromethane and
the like or a mixture thereof and preferably by using pyridine and dichloromethane. The
reaction is carried out in presence of base such as sodium carbonate, potassium
carbonate, sodium bicarbonate, cesium carbonate, calcium carbonate, triethylamine or
15 N,N - Diisopropylethylamine and the like and mixture thereof and preferably by using
triethylamine. The duration of the reaction may range from 1 to 4 hours, preferably
from a period of 1 to 3 hours.
In the third step of the above preparation, the compound of formula (15) is
treated with alkylamine to form compound of general formula (I). This reaction is
20  preferably carried out in a solvent such as ethanol, tetrahydrofuran, toluene, ethyl
. acetate, water, dimethylformamide, dimethyl sulfoxide and the like or a mixture thereof
and preferably by using dimethylformamide. The duration of the reaction may range
from 16 to 30 hours, preferably from a period of 22 to 26 hours.
The starting material of formula (12) is synthesized as described in preparation
25 1. The starting materias of formula (12) and (13) may be commercially available or can
be prepared by conventional methods or by modification, using known process.
The compounds of formula (I) can also be prepared by using Scheme II as

shown below

-15-



"H- NMR (CDC13): 8.11 (d, J =2.3 Hz, 111), 7.99 (d, J =1.6 Hz, 1H), 7.30
(dd, J = 1.6, 2.3 Hz, 111), 3.78-3.70 (m 1H), 3.12-3.0 (m 411), 2.78-2.60
(m 611) ,wd.2860/@07A0 (m 111), 2.20-2.10 (m 111), 2.10- PCc@®/ryzmi0/dddpss
1.80-1.70 (m 1H), 1.05-0.97 (m 1H), 0.28-0.21 (m 1H); Mass (mz): 337,
339 [ MrH+1. 9. . 2-(5-Bronopyridin-3- 1H NWR (CDC13): 8.19 (d, J =2.3 Hz,
1H), 7.98 (d, J =1.6 Hz, yl)-3-(piperazin-1- 1H), 7.26 (dd J =16, 2. 3

Hz, 1H), 4. 88-4. (m 111), 3.80- ylnmethyl)-2-aza- 3. 70 m 1H), 2.95 (dd,
J =1.9, 12.1 Hz 1), 2.80 (dd, J =10.2, bicyclo[3.1.0lhexane 12.1 Hz,
1H), 2.70- jv 711) oH2 25%2.10 (m 211), 2.0-1. eq r ot mer-?H (m 1H,
158149( 92 ,-" . 18-0. 13—y ' d s (mz):
337, 339 [ MrH+]™ o 'H-NI\/R(CDC : 8.0 (s, 1H),

-y
7.96 (s, 1H), 15 (s 211) 3 70—4zabi cycl o[ 3. 1. 0] hex- 3- = 12.2 Hz,
111), 2.76(dd J =9.8, 12.2 Hz, 111), 2.70-2.60 vyl net Ayl TyHre
(m 1H), 2.33(s§2ﬁl—|) 2202Q53(m 211), 1.95-1.86 (m @k}l) .52-1.43
(m 111), 1.0-0.93 (m 1H), 0.20-0.12 (m 1H); Mass (miZ): 218 [ Mr111.
11. N [2-(5-Bronopyridin?

Scheme IT
In above formula (13), the symbol “Z” represents halogen. The compound of
5  formula (12) is reacted with a compound of formula (13) to form compound of formula
(14). The hydroxyl group of formula (14) is converted to mesylate group, forming a
compound of formula (15). The compound of formula (15) is treated with azide salt to
form compound of formula (16). The compound of formula (16) is reduced to form
compound of formula ().

10 In the first step of the above preparation, the compound of formula
(12) is coupled with compound of formula (13) in presence of 2,2’-
bis(diphenylphosphino)-1,1’-binaphthyl (BINAP) and palladium catalysts to obtain
compound of formula (14). This reaction is preferably carried out in solvent such as
1,4-dioxan, tetrahydrofuran, toluene, ethyl acetate, dimethylformamide, dirﬁethyl

15 sulfoxide, and the like or a mixture thereof and preferably by using 1,4-dioxan. The
reaction may be affected in the presence of a base such as sodium tert-butoxide,

potassium tert-butoxide, potassium carbonate, sodium hydroxide, sodium hydride,

-16-



IR (cm): 3303, 2933, 2795, 1572, 1455, 1366, 1235, 1104, 3-31)-2- 996,
839, 696; azabicyclo[3.1.0]hex-3- IHNWR (CDCI3): 8.21 (d, J = 2.5 Hz,
0.511), 8wybco(wbsoki= 2.5 vyl methylimethylam ne Hz, 0.512r1/1820080002857 (m
1H), 7.30-7.27 (m 111), 3.82-3.75 (m (1:1 mx of two 0.5H), 3.58-3.52
(m 0.511), 3.10-3.02 (m 0.5H), 2.83-2.73 (m rotaners) 111), 2.70-2.60
(m 1H), 2.60-2.54 (m 0.5H), 2.48 (s, 3H), 2.48- 2.38 (m 0.5H),

2.28- 2. 20 desiunD carberbje, or2mikburds thbrepfiand picferalily 8- usinglsodBing nert-bupxidd.. 08- 0. 98

(m 00, B3O8 (0 Wi AT ohondBl, TEAAMIEL 4002
(cm1): 3564dipheAphodSiatd)- 127 Bnaphbykt, XantiGhos, 1 430, o337 SToli23G, mbaGe, 100- 1,
Set, 097, e ULl 3,0 A M 0D, B8 G, S bR
Hz, f)- 6H) , redeRs iﬁ@iude]PngKcﬂ, ﬂdg(dbgs,%ﬁdpfﬂcﬂzy PGPI:5:Cl, R pPhA P& (PA(dHA),4H) |
7.39-7.37 zgnrc]i] prgfer6a:llaily) Pdg(dbg)?. "l(hse rea%clglboh terripeZa-ture may range from room temperature

to 150 °C based on the choice of solvent and preferably at a temperature in the range

from 90 °C to 130 °C. The reaction can also be carried out under microwave condition.

The duration of the reaction may range from 10 to 25 hours, preferably from a period of

10  1to 18 hours.

In the second step of the above preparation, the compound of formula (14) in
presence of methanesulfonyl chloride is converted into compound of formula (15) in
presence of base. This reaction is preferably carried out in a solvent such as 1,4-dioxan,
tetrahydrofuran, triethylamine, toluene, pyridine, ethyl acetate, dichloromethane and

15 the like or a mixture thereof and preferably by using pyridine and dichloromethane. The
reaction is carried out in presence of base such as sodium carbonate, potassium
carbonate, sodium bicarbonate, cesium carbonate, calcium carbonate, triethylamine or
N,N - Diisopropylethylamine and the like and mixture thereof and preferably by using
triethylamine. The duration of the reaction may range from 1 to 4 hours, preferably

20  from a period of 1 to 3 hours.

In the third step of the above preparation, the compound of formula (15) is
treated with azide salt to form compound of general formula (16). This reaction is
preferably carried out in a solvent such as ethanol, tetrahydrofuran, toluene, ethyl
acetate, water, dimethylformamide, dimethyl sulfoxide or and the like or a mixture

25  thereof and preferably by using dimethylformamide. The duration of the reaction may
range from 2 to 20 hours, preferably from a period of 14 to 18 hours. The reaction
temperature may range from room temperature to 150 °C based on the choice of

~ solvent and preferably at a temperature in the range from 70 °Cto 110 °C.

In the fourth step of the above preparation, the compound of formula (16) is

30  reduced to form compound of general formula (I). This reaction is preferably carried
out in a solvent such as ethanol, tetrahydrofuran, toluene, ethyl acetate, water,
dimethylformamide, dimethyl sulfoxide and the like or a mixture thereof and preferably

by using mixture of THF and water. The reaction may be affected in the presence of
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(2:3 mx of rotaners) 4.10 (m 0.6H), 3.82-3.75 (m 0.411), 3.32-3.10 (m
2. 6H), 2.80- 2.70 (m 0.411), 2.75 (s, 3H), 2.28-2.20 (m 2H), 1.95-1.85
(m 0. 6P,201/B07s1. 52 (m 0.411), 1.18-1.13 (m 1H), O0r¢BAN2@&0G3s 1H);
Mass (mz): 238, 240 [M1-111. 13. [2-(5-Chloropyridin-3- IR (cml): 3361,
3066, 2936, 1575, 1464, 1426, 1375, 1338, yl)-2-aza- 1240, 1203, 1110,
1002, 843, 770; bicyclo[3.1.0]hex-3- 1H NWR (CD3OE?: 8.12 (d, J = 2.5 Hz,
111), 7. 92hpshhind rea@n®, bch as Aneycloptaiphesiphing,) triogthagly(phosphine, friphenyd 111)

6.69 (s, 2 %(gl : %-4 OR ( % af, = ( @gl)e 30-2.17
{ Y
(m 211), it § T efl'%r,e&%. 4, ettty it r‘r’%“%ﬁf‘?h%‘&%f{ﬁg? ( o "111) ;
Mass (M z)reacidd als@26n pdviddried dut.undéd-Hydrogbn atniRsplzmg usideipdlladivgBontalyB8l, 1482,
1462, 1410R 1383 1?3% . . ) .
] aney nickel efc” The reaction also can be carried out by using hydride reagents such as
5 NiBHy, LiAlH,, DIBAL-H etc. The duration of the reaction may range from 12 to 20
hours, preferably from a period of 14 to 18 hours. The reaction temperature may range
from -10 °C to 40 °C based on the choice of solvent and preferably at a temperature in
the range from -5 °C to 35 °C. |
The starting material of formula (12) is synthesized as described in preparation
10 1. The starting materials of formula (12) and (13) may be commercially available or
can be prepared by conventional methods or by modification, using known process.

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

shown below

R 2
2 .
a M NCH;CBZ
( NCH;CBZ ( / Y
___Qr) —_— o P
m " / R, P + o q X)(_i_.R3 N Ry
H

17) (13) (19)
A
( m / &P ®
O%X}r&

Scheme 111

In above formula (13), the symbol “Z” represents halogen. The compound of '

15

formula (17) is reacted with a compound of formula (13) to form compound of formula
(19). The compound of formula (19) is deprotected to form compound of formula (I).
20 In the first step of the above preparation, the compound of formula
(17) is coupled with compound of formula (13) in presence of solvent such as
dichloromethane, 1,4-dioxan,  tetrahydrofuran,  toluene, ethyl . acetate,

_ dimethylformamide, dimethyl sulfoxide and the like or a mixture thereof and preferably
-18-



Met hoxypyridin-3-yl)- 1189, 980, 810, 677, 653; 2-azabicyciof3.1.0]hex-
1H-NWR (CD30D): 7.91 (d, J = 2.2 Hz, 0.611), 7.81 (d, J = 2.2 3-yl Hz,
0.4H), 7.w020dy/08075% 2.2 Hz, 0.411), 7.68 (d, J = 2.2 Hzpcoasid/poo28s

met hyl i met hyl am ne 6. 94 (dd J =22, 42 Hz, 0.6H), 6.88 (dd, J = 2.2, 4.4
Hz, 0.4H), fumarate 6.69 (s, 211), 4.15-4.08 (m 0.411), 3.72 (dd, J =
3.4, 12.4 Hz, (-2:3 mx of rotaners) 0.6H), 3.40-3.20 (m 2H), 3.18-3.10
(m 0.6H) byZBﬁng;hYcﬁorﬁeﬂxane (Dheﬂfei@tionZnﬁSgae(affec@d:in BePpredence3f d)basesugld- 2. 15 (m

0. 37" 0. 27 S iottunt Jorebuiitl) ks TS pBgm 8ol 25l 111)-
201 %/ 080|7 g@%{dg ’\Rﬁﬂlﬁéﬁﬁﬁﬂﬁ&e’sﬁm cd)sbc%}rﬁte( anobmppfeﬁ'ghmiw miiﬂhylarﬁi-ne)ot) 2-
azabi cycl o hex I met t I R
(cm1): 35Buuresgugreofg 7}9@}; 1 S5 Ui 73150 r%g);,leéq%gne 15‘51*8 rgfg%,é) 1112,
1030, 83LietbbMYR fn fr(?m% tdl.to ~110—°@ basddzon ﬂlensﬁmce?oﬁgol(éiht add= 2.3 Hz,
0. 311), 772768 (m 1H), 6.70-6.65 (m 1H), 4.65-4 3.80-3.70

(m 0. 314)prefSably gtcitemperatige 3) theprapgq-gromn2% 1C 1p, 353°QL2T@ atm ofot SH) ,
2.85-2.72 rgar&ior? 'm7a|§/|)rang2e' i7r96120§ ?o é'ﬁouxjs!_%referably from a period of 1 to 1.5 hours.
| Additional catalysts like 4-Dimethylaminopyridine (DMAP) can be used optionaily.
In the second step of the above preparation, the compound of formula (19) is

10  deprotected to form compound of formula (I) in presence of solvent such as ethar;ol,
tetrahydrofuran, toluene, ethyl acetate, dimethylformamide, dimethyl sulfoxide and the
like or a mixture thereof and preferably by using ethanol. The reaction is carried out
under hydrogen atmosphere using palladium catalysts. The duration of the reaction may
range from 1 to 5 hours, preferably from a period of 2 to 4 hours. The reaction

15 temperature may range from 20 °C to 40 °C based on the choice of solvent and
preferably at a temperature in the range from 25 °C to 35 °C.

The starting material of formula (17) is synthesized as described in preparation
2. The starting materials of formula (17) and (13) can also be prepared by conventional
methods or by modification, using known process.

20 Compounds obtained by the above method of preparation of the present
invention can be transformed into another compound of this invention by further
chemical modifications using well-known reactions such as oxidation, reduction,
protection, deprotection, rearrangement reaction, halogenation, hydroxylation,
alkylation, alkylthiolation, demethylation, O-alkylation, O-acylation, N-alkylation, N-

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

If necessary, any one or more than one of the following steps can be carried out:
i) converting a compound of the formula (I) into another compound of the formula (I)
ii) removing any brotecting groups; or

30 iif) forming a pharmaceutically acceptable salt, solvate or a prodrug thereof.

Process (i) may be performed using conventional interconversion procedures
such as epimerisation, oxidation, reduction, alkylation, and nucleophilic or electrophilic

aromatic substitution and ester hydrolysis or amide bond formation.

-19-



2.48 (s,

311), 2.48-2.40 (m 0.7H), 2.25-2.05 (m 1.311), 1.80-

111), 1.45-1.38 (m 1H), 1.37-1.34 (m 6H), 0.92-0.82 (m 11-1),
0. 28-0. 18v0Om11ldsh751  Mass (mlz): 262 [MtH. 16. [ 2-(5- pCRINZIT®/0002853433,
3053, 2943, 1637, 1572, 1451, 1372, 1287, Phenyl sul fanyl pyridin-

1175, 979, 748; 3-y1)-2- 1H NWR (CD30D): 8.12 (d, J = 2.6 Hz, 0.4
(d, J = 2.6 azabicyclo[3.1.0]hex-3- Hz, 0.611), 7.78 (s, 1H), 7.45-7.35
Moty s ;.330- Tn Dbocesy (ii) Siitable winjneetrbigtting greu. Boluds suldpdy] (1g.08s1).0 (m

(m 5H),
0.61-1),

1.70

1250,
11),

(m

8.04

. 68 , A C CTO ERCH . 08-
556 S v, 4y winagedSomat IR SghoSlitbond W 20, (7))

1. 90- 1. 82 Hufdxybarbdnl)), and ablalltylde. banzy0, #hich nay be@dmOved®y (hyyrolysisig., 2. 0. 33- 0. 22

(m 1H);

5

10

15

20

25

30

Mass (”ﬂf): 298

using an acid ‘such as 'XIQ-OIEILIori% 7c'>r trifluoroacetic acid) or reductively (e.g.
hydrogenolysis of a benzyl group or reductive removal of a 2.2.2'-
trichloroethoxycarbonyl group using zinc in acetic acid) as appropriate. Other suitable
amine protecting groups include trifluoroacetyl, which may be removed by base
catalyzed hydrolysis or a solid phase resin bound benzyl group, such as a Merrifield
resin bound Q,G-dimethoxybenzyl group (Ellman linker), which may be removed by
acid catalyzed hydrolysis, for example with trifluoroacetic acid.

In process (iii) pharmaceutically acceptable salts may be prepared
conventionally by reaction with the appropriate acid or acid derivative as described
earlier in detail.

Certain compounds of formula (I) are capable of existing in stereoisomeric
forms (e. g. diastereomers and enantiomers) and the invention extends to each of these
stereoisomeric forms and to mixtures thereof including racemates. The different
stereoisomeric forms may be separated from one another by the usual methods or any
given isomer may be obtained by stereospecific or asymmetric synthesis. The
invention also extends to tautomeric forms and mixtures thereof.

The stereoisomers as a rule are generally obtained as racemates that can be
separated into the optically active isomers in a manner known per se. In the case of the
compounds of general formula (I) having an asymmetric carbon atom the present
invention relates to the D-form, the L-form and D,L - mixtures and in the case of
compound of general formula (I) containing a number of asymmetric carbon atoms, the
diastereomeric forms and the invention extends to each of these stereo isomeric forms
and to mixtures thereof including racemates. Those compounds of general formula (I)
which have an asymmetric carbon and as a rule are obtained as racemates can be
separated one from the other by the usual methods, or any given isomer may be
obtained by stereo specific or asymmetric synthesis. However, it is also possible to
employ an optically active compouna from the start, a correspondingly optically active
enantiomeric or diastereomeric compound then being obtained as the final corhpound.

The stereoisomers of compounds of general formula (I) may be prepared by one
or more ways presented below:

i) one or more of the reagents may be used in their optically active form.
-20 -



N[2-(5- IR (cm1): 3584, 3472, 3330, 3064, 2929, 2794, 1574, 1462,

phenyl sul fanyl pyri di n- 1425, 1372, 1236, 1200, 1109, 1001, 841, 696;
3-yl)-2- Wo-2011sB5¢DVSO-D6): 8.20 (d, J = 2.2 Hz, 0.5H) pc8®atdo1f/ooo2ss =

azabi cycl 0[3.1.0] hex-3- 2.2 Hz, 0.511), 7.77 (s, 114), 7.42-7.28 (m G5H),
7.17-7.10 (m vyl nethyl] nethylamne 1H), 6.47 (s, 214), 4.10-3.98 (m
0.511), 3.83-3.75 (m O0.5H), fumarate 3.70-3.62 (m 0.5H), 3.20-3.10 (m
0.5H), 2. 8720ptgallshpurd ¢arylyst orchirdl ligandsaflongovidmmeta) cabal GO iy 60 efoloydd 4) , 2. 51

_ 2. -2 . 1.80-1.68 (m 114),
o Tk o M ity ilactittone kil Ball mbiTbe Bibain; %g*‘;g"g‘?o,“ggg; 100,03
. hizl Rednik ha W10 bd A1QS0 .
o e el is 3" 307 ? 929,,31';1}%%1%{ 1492, 1375, 1285,

2 (" 0 o VS adben i 008 2020, TRE0, Jd2, S3rs, 120,
1. 11- NWVR ( CD3bhing &liddterdotherit sali2.vittHehiraD a8k or 8h#hl 4fines or cKird) amino
alcohols, chiral amino acids. The resulting mixture of diastereomers may then be
separated by methods such as fractional crystallization, chromatography and the
like, which is followed by an additional step of isolating the optically active product
by hydrolyzing the derivative
10 iv) the mixture of stereoisomers may be resolved by conventional methods such as
microbial resolution, resolving the diastereomeric salts formed with chiral acids or
chiral bases.
Chiral acids that can be employed may be tartaric acid, mandelic acid, lactic
acid, camphorsulfonic acid, amino acids and the like. Chiral bases that can be employed

15 may be cinchona alkaloids, brucine or a basic amino acid such as lysine, arginine and
the like. In the case of the compounds of general formula (I) containing geometric
isomerism the present invention relates to all of these geometric isomers.

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

20 addition 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, faﬂaric, benzoic, p-toluic, p-toluenesulfonic, methanesulfonic or
naphthalenesulfonic acid. The present invention includes, within its scope, all possible
stoichiometric and non-stoichiometric forms.

25 The pharmaceutically acceptable salts forming a part of this invention may be
prepared by treating the compound of formula (I) with 1-6 equivalents of a base such as
sodium hydride, sodium methoxide, sodium ethoxide, sodium hydroxide, pofassium t-
butoxide, calcium hydroxide, calcium acetate, calcium chloride, magnesium hydroxide,
maénesium chloride and the like. Solvents such as water, acetone, ether, THF,

30  methanol, ethanol, t-butanol, dioxane, isopropanol, isopropy! ether or mixtures thereof
may be used. '

Examples
The novel compounds of the present invention were prepared according to the

following procedures, using appropriate materials and are further exemplified by the
-21-



fumarate Hz, 0.5H), 7.96 (d, J = 2.5 Hz, 0.511), 7.93 (d, J = 2.5 Hz,
0.5H), (-1:1 mx of rotanmers) 7.45-7.25 (m 211), 6.69 (s, 2H) 4.07-4.0
(m 0. 5HWwW0201i%887565 (m 0.511), 3.22-3.10 (m 211), 2ceAND10d0008s
0.511), 2.80-2.72 (m 0.5H), 2.35-2.05 (m 211), 1.92-1.85 (m 0.511),
1.60-1.50 (m 0.514), 1.20-1.11 (m O0.5H), 1.10-1.0 (m 0.511), 0.32-0.23
(m 1H); Mass (mfz): 190 [MtH . 19. [2-(3-Bronmp-2- IR (cm1l): 3584,
3018, 2959folR9&y, sp6GiB8 exaniples, TIRIBest pegSred eimipownds\of ihgi inveéitipd preany 755, 666;

o L7 0 o TR ity AT by gt gubsepeinptulily o8k o0

7.18 (d Jh@w&eﬂ tirle céhshridd as foﬁmngmtcmlﬁgems (m lszmﬂs)deaem B Bier(tion 2. 5H) ,

?mQO 0. 5H) ((irg] :gg/ c?)é& nftlgri_ét? t-hﬁ c%tgpc?l(n?% ox( %eu mmetnes may qeelits i)ort{'n a ger%il'szl')l’hes' 07-3.01

5 following examples further illustrate details for the preparation of the compounds of the
present invention. Those skilled in the art will readily understand that known variations
of the conditions and process of the following preparative procedures can be used to
prepare these compounds.

Preparation 1: Preparation of [2-(5-Br0mopyridin—3-yl)-2-azabicyclo[3.1.0]hex-3-
10 yljmethanol
Step (i): Preparation of 5-(tert-Butyldiphenylsilanyloxymethyl)pyrrolidin-2-one
To an ice cold solution of 5-hydroxymethylpyrrolidin-2-one (5 grams, 43.4
mmol) in dichloromethane (174 mL) was added imidazole (6.5 grams, 95.5 mmol), 4-
dimethylaminopyridine (530 mg, 4.3 mmol) followed by tert-butyldiphenyisilyl
15  chloride (12.53 grams, 45.57 mmol). The reaction mixture was gradually warmed to
room temperature and stirred for 2 hours. The reaction mixture was diluted with
dichloromethane, washed with water, brine and dried over anhydrous sodium sulfate.
The solvent was removed under reduced pressure to obtain title compound of 15.37
grams, as gummy liquid, which was taken up for the next reaction without further
20  purification. ‘
"H-NMR (CDCls): 7.65-7.63 (m, 4H), 7.45-7.37 (m, 6H), 3.84-3.77 (m, 1H), 3.62 (dd,
J=3.9,10.2 Hz, 1H), 3.50 (dd, J= 7.7, 10.2 Hz, 1H), 2.40-2.30 (m, 2H), 2.20-2.11 (m,
1H), 1.76-1.67 (m, 1H), 1.05 (s, 9H);
Mass (m/z): 354 [M+H'].
25 Step (ii): Preparation of 2-(tert-Butyldiphenylsilanyloxymethyl)-S-oxo-
pyrrolidine-1-carboxylic acid tert-butyl ester
To a stirred solution of above obtained compound (15 .35 grams, 43.42 mmol) in
acetonitrile (174 mL) was added 4-dimethylaminopyridine (6.36 grams, 52.1. mmol)
and tert-butyldicarbonate (11.0 mL, 47.8 mmol). After stirring for 16 hours at room
30 temperature the reaction mixture was diluted with ethyl acetate, washed with water,
brine and dried over anhydrous sodium sulfate. The solvent was removed under
reduced pressure and the crude product was purified by flash column chromatography
using 230-400 mesh silica gel to obtain title compound of 18.28 grams as solid. Yield:

93% for two steps
-22-



0.5H), 2.74 (s, 1.5H), 2.48-2.38 (m 0.511), 2.18-2.10 (m O0.5H),

2.0-1.80 (m 111), 1.32 (t, J =7.1 Hz, 3H), 1.30-1.20 (m 111),

1.17-1. 10wOrep11seidy, 0.97-0.90 (m O0.5H), 0.65-0.58 (m pOTAN}010/0008857- 0. 50
(m O0.5H); Mass (mz): 326, 328 [ MrH+]. 20. N42-(3-Hydroxy IR (cm1):
3299, 2938, 1637, 1569, 1408, 1213, 1171, 1021, PYrazin-2-yl)-2- 874, 758,
650, 520; azabicyclo[3.1.0]hex-3- 111-NWMR (CDC13): 6.85 (d, J = 4.6 Hz,
111), 6. 54Mediing£angét 180592108.3yC. net hyl | met hyl ami ne 111), 6.11 (bs, 111)

3. 28-5 35 Bferniiposisadio frargtmbgdn fusafiny) T pagoths: 75 ?mHZELIB_D '2.05
(dd, J= 6.9 NMR cﬁc13) 17164)4 sé(rzzﬂi) $46{185 (m $hb,,4 m4189 am4ﬂ{ ( 8189 1ddl
gbﬁ/ 8839539&21%2%%/ é%;)@gg 0ud = 350 0.5 oD, S8 1 25b 4 10'?1'+]17 6
5 Hz 1H), 2.44 (ddd, J=3.2, 8.8, 17.6 Hz, 1H), 2.22-2.07 (m, 2H), 1.43 (s, 9H), 1.04 (s,
9H);
Mass (m/z): 454 [M+H'].
Step (iii): Preparation of 2-(tert-Butyldiphenylsilanyloxymethyl)-S-hydroxy
pyrrolidine-1-carboxylic acid tert-butyl ester
10 To the stirred solution of above obtained compound (18.27 grams, 40.28 mmol)
in tetrahydrofuran (160 mL) at -78 °C, was added a solution of
lithiumtriethylborohydride (IM in tetrahydrofuran, 44.3 mL). After stirring for 1 hour,
the reaction mixture was quenched by adding saturated solution of sodiumbicarbaonate
(68 mL). The reaction mixture was warmed to 0 °C, hydrogen peroxide (30 % w/v, 1.3
15 mL) was added and was stirred for 20 minutes. The two layers were separated, the
aqueous layer was extracted with dichloromethane and the combined organic layer was
dried over anhydrous sodium sulfate. The solvent was removed under reduced pressure
to obtain title compound of 20.0 grams as gummy liquid, which was sufficiently pure to
take up for the next reaction. Yield: 95.7 %.
20 IR (cm™): 3444, 2960, 2931, 1681, 1392, 1166, 1112, 702;
'H-NMR (CDCls): 7.71-7.60 (m, 4H), 7.45-7.32 (m, 6H), 5.52-5.43 (m, 1H), 4.05-3.96
(m, 1H), 3.90-3.82 (m, 1H), 3.75-3.52 (m, 2H), 2.25-2.15 (m, 1H), 2.10-1.82 (m, 3H),
1.51 (s, 3H), 1.34 (s, 6H), 1.06 (s, OH);
Mass (m/z): 456 [M+H"].
25  Step @iv): Preparation of 2-(tert-Butyldiphenylsilanyloxymethyl)-5-
methoxypyrrolidine-1-carboxylic acid tertbutyl ester
To an ice-cold solution of above obtained compound (18.34 grams, 40.2 mmol)
in methanol (160 mil.), was added pyridiniumparatoluene sulfonate (p-PTS, 1.0 gram,
4.02 mmol). The reaction mixture was gradually warmed to room temperature and
30  stirred for 2 hours. Triethylamine (1.2 mL, 8.04 mmol) was added and the volatiles
were removed under reduced pressure and the crude product was purified by flash
column using 230-400 mesh silica gel to obtain isomeric mixture of title compound of

18.1 grams as gummy liquid. Yield: 95.7 %.

-23-



21. N (2-(pyrimdin-5-yl)-

2- azabi eyel o[ 3. 1. 0] hex- 3-yl net hyl ) met hyl am ne

fumarate (1:2 mx of rotanmers) IR (em1): 3419, 2938, 23800, 1570, 1485,

1439, 13A¥Q 201180751086, 864; 11-1- NVR ( DMBO- d6):

0.311),

3. 82-
0. 6H),

( m13007(1)471) IR (J;n52 :19543229(&10 1701 31B%),, 1386,0-163 851:( mp8aLHp7, 0222- 0. 15
IR (em1):

( DVBO- d6

2.46 (s, 2.111), 2.43 (s, 0.9H), 2.26-2.01 (m 214), 1.85-

8. 51 (eCcTANYLIN)02&E 48 (S,
8.42 (s, 1H), 8.36 (s, 1H), 6.47 (s, 2H), 3.92-3.85 (m 0.7H),
3.75 (m 0.3H), 3.40-3.30 (m 1H), 3.0-2.80 (m 1.411), 3.76-3.

70 (m
1.72

(m 0.7H),

‘Ehnik 16BGp): 7¥h6 Cnatkd. 71%5a§5 D’ 354 2 G B 4 0888 >y -
2- azabi cycf n?[ﬁigl?: Qﬂh@@ (ml@ﬁ§ 3 ZQ;‘_)@,, 3[8)61 25 23)5)’(“@1—1’),&’1 95-285 1@, Lk, N\B-

, 8.39 (s, fumarate (4:1

i xt ur e oflﬁ()é&aléﬂ) YT %‘%‘)’14@3@4)6&%61 %:45 ) 214), 3.95-3.85 (m O0.8H),

3. 80-

2.25-2.0

(m

211)

111) Steg 22(.VQ): 10P('marqgm_1) of 2- (tert—Butyldlphenylsnlanyloxymethyl)-2 -

10

15

20

25

30

dihydropyrrole-1-carboxylic acid tert-butyl ester

A mixture of above obtained compound (18.1 grams, 38.5 mmol) and
ammonium chloride (311 mg, 5.7 mmol) was heated at 150 °C under reduced pressure
(50 mbar) for 1 hour. The reaction mixture was cooled to room temperature and
purified by flash column using 230-400 mesh silica gel to obtain title compound of 14.6
grams as gummy liquid. Yield: 86.5 %.
IR (cm™): 2959, 2930, 2857, 1701, 1404, 1132, 1112, 762, 741, 701;
TH-NMR (CDCl): 7.66-7.60 (m, 4H), 7.45-7.32 (m, 6H), 6.49 (d, J = 43.3 Hz, 1H),
4.95 (d, J = 34.1 Hz, 1H), 4.25 (d, J = 42.0 Hz, 1H), 3.90-3.58 (m, 2H), 2.90-2.65 (m,
2H), 1.46 (s, 3H), 1.32 (s, 6H), 1.04 (s, 9H);
Mass (m/z): 438 [M+H'].
Step (vi): Preparation of  3-(tert-Butyldiphenylsilanyloxymethyl)-2-
azabicyclo[S.1.0]hexa1ie-2—carboxylic acid tert-butyl ester

To an ice c;;ld solution of above obtained compound (2.0 grams, 4.56 mmol) in
dichloromethane (18 mL) was added a solution of diethylzinc (1M in hexane, 5.0 mL),
followed by diiodomethane (0.55 mL, 6.84 mmol) over-a period of 15 minutes and
stirred for 30 minutes. The reaction mixture was gradually warmed to room
temperature and stirred for 3 hours. The pH of the reaction mixture was adjusted to 8
by addition of saturated sodium bicarbonate solution. Two layers were separated and
the aqueous layer was extracted with dichloromethane. The combined organic layer
was washed with brine, dried over anhydrous sodium sulfate and the solvent was
evaporated under reduced pressure and the crude product was purified by flash column
chromatography using 230-400 mesh silica gel to obtain to obtain title compound of 1.5
grams as gummy liquid. Yield: 73 %.
IR (cm™): 2960, 2931, 2857, 1698, 1391, 1178, 1130, 1112, 1090, 702;
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Mass (mz): 191 [MrH . 23. N (2-(2-trifluoromethyl IR (em1): 3353, 2944,
2801, 1586, 1379, 1350, 1266, 1173, pyridin-5-yl1)-2- 1127, 1089, 826, 757;
azabi eyelwp2oli/8p15ex- 3- 1H NVR (CD30D): 8.39 (d, J = 2. @ciian20q0/8d235 8. 29
(d, J =2.8 ylmethyl) nmethyl amne Hz, 0.7H), 7.64 (d, J = 8.7 Hz, 0.311),
7.62 (d, J = 8.7 Hz, 0.714), funarate 7.47 (dd, J = 8.7, 2.8 Hz, 0.311),
7.38 (dd, J =8.7, 2.8 Hz, 0.711), (2:1 mxture of 6.69 (s, 2H), 4.28-4.22
(m 0. 711) HBMR{(GDEE): (TH8-D6B )., 4B, Bé4-7.32 Gmadid); $)903.§P(ng,rhH) (3. 744 .68 3. 35- 3. 12

m 2H), 2,87532. . , 2 2 2.0-1.88
(m 0. 7hy 4B S35t (h bz g0 P o aan, 5 84006 By 10 B2 uend . 7, D
Mass (niz).1.4f|2?s29HMﬂHI5.(s,9WDQ?jl}w(g&ﬁ{ﬁﬂ)g@IHONgQﬁlOA?DO:ZBSE (2)4h . I o
N (2-(2- -5- -2- 1. - 3-

(2-(2-tr Sﬁ@ﬁ%ﬁ&jﬂ“ in yl) azabi cycl o ] hex yl met hyl)

am ne fuma 3375, 2941, 1585, 1502, 1380, 1351, 1265, 1122,
1087, 826;Step (vii): Preparation of 3-Hydroxymethyl-2-azabicyclo [3.1.0] hexane-2-
carboxylic acid tert-butyl ester
To an ice cold solution of above obtained compound (16.8 grams, 37.1 mmol)
in dry tetrahydrofuran (104 mL) was added tetrabutylammonium fluoride (IM in
tetrahydrofuran, 37.1 mL) over a period of 10 minutes. The reaction mixture was
10  gradually warmed to room temperature and stirred for 12 hours. The volatiles were
removed under reduced pressure and the crude product was purified by flash column
chromatography to obtain title compound of 7.0 grams as gummy liquid. Yield: 88.6 %.
IR (cm™): 3417, 2976, 2878, 1694, 1669, 1403, 1255, 1175, 1133, 1085, 773;
"H-NMR (CDCls): 4.90 (bs, 1H), 3.75-3.65 (m, 1H), 3.63-3.55 (m, 2H), 3.27 (ddd, J =
15  2.3,6.2, 8.5 Hz, 1H), 2.16 (dd, J = 8.3, 13.1 Hz, 1H), 1.82-1.70 (m, 1H), 1.52-1.44 (m,
1H), 1.49 (s, 9H), 0.78-0.68 (m, 1H), 0.43-0.35 (m, 1H);
Mass (m/z): 214 [M+H'].
Step (viii): Preparation of (2-Azabicyclo[3.1.0}hex-3-yl)methanol
To an ice-cold solution of 3-Hydroxymethyl-2-azabicyclo -[3.1.0] hexane-2-
20 carboxylié acid tert-butyl ester (obtained in preparation 1) (6.5 grams, 14.41 mmol) in
isopropanol (7 mL), a solution of dry hydrochloride in isopropanol (3 M, 28 mL) was
added, the reaction mixture was gradually warmed to room temperature and stirred for
16 hours. The reaction mixture was diluted with a solution of ammonia in methanol (7
M, 14 mL) and the volatiles were removed under reduced pressure. The crude product
25 was purified by 230-400 silica gel flash column chromatography to obtain title
compound of 1.51 grams. Yield: 93 %.
IR (cm™): 3348, 2934, 2866, 1666, 1398, 1086, 1044, 1021, 816, 758;
'H NMR (CDCl): 3.57 (dd, J = 3.6, 10.9 Hz, 1H), 3.42 (dd, J = 4.6, 10.9 Hz, 1H),
3.15-3.07 (m, 1H), 2.82-2.74 (m, 1H), 1.94-1.80 (m, 2H), 1.46-1.38 (m, 1H), 0.52-0.47
30 (m, 1H), 0.46-0.38 (m, 1H);
Mass (m/z): 114 [M+H].
Step (ix): Preparation of [2-(S-Bromopyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-
yljmethanol
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111-NVR (CD30D): 8.28 (d, J = 2.6 Hz, 1H), 7.62 (d, J = 8.7 Hz, 111), 7.38
(dd, J = 8.7, 2.6 Hz, 1H), 6.69 (s, 2H), 4.22-4.15 (m 1H), 3.40-3.30 (m

1H), 3.18w0ddd,osd7s¥ 19.2, 13.1, 6 Hz, 2H), 3.28-2.20 faw/mRithonod286- 1. 86
(m 1H), 1.15-1.08 (m 111), O.40- 0.33 (m 111); Mass (mz): 258

[ MPH+] . 25, N-(2-(2-chloro pyridin- '11-NWVR (CD30D): 8 02 (d J = 2.5 Hz,

0.4H), 7.97 (d, J = 2.5 5-y1)-2- Hz, 0.6H), 7.42 (dd, J = 8.9, 2.5 Hz,

0. 4H), 7 37 (ddTo 3 stirrgd golutionsof @zwbby@lpa[ ]hae)e?}ﬂbme@anqliz(ﬁ(bmm 637.29 (d,

2y S ob Lty i Bt ol p SR ity 8 10, (2

m xt ure of addey 305611Hr)>m03yr25m1{1(57(gnms2 I€)63 Bme()- Soditin ¢eri-buoxide §700 Zn83 2 02
(7 295h) - B 52 S 4 0 o, B350
[ MF111. 5 26mmady: ( 2ZF{e3- medchipdt  prixiuie N-wdkl 1-dbdebsed COBOD) 30 8. didutesl, dhemn 2.4 Hz,
0.511), 8. glzs(cfige’nzjzllid:enezdcéltone)dipalladium (0) (122 mg, 0.133. mmol) was added. The screw
cap was fixed on the reaction vessel, the temperature of the reaction was gradually
increased to 110 °C and the reaction mixture was stirred at this temperature for 16
hours. The reaction mixture was cooled to room temperature diluted with saturated
10 sodium bicarbonate and extracted with ethyl acetate. The combined organic layer was
' dried over anhydrous sodium sulfate, the solvent was removed under reduced pressure
and the crude product was purified by 230-400 silica gel flash column chromatography
to obtain title compound of 600 mg as solid. Yield: 33 %.
Melting range: 90.4-93.5 °C.
15 IR (em™): 3242, 2934, 2893, 1573, 1538, 1456, 1379, 1193, 1004, 688, 573;
'H-NMR (CDCl): 8.19 (s, 1H), 8.04 (s, 1H), 7.31 (s, 1H), 3.80-3.62 (m, 3H), 3.15-3.07
(m, 1H), 2.25-2.15 (m, 1H), 2.10 (dd, J = 7.7, 13.0 Hz, 1H), 1.82-1.72 (m, 1H), 1.05-
0.96 (m, 1H), 0.28-0.21 (m, 1H);
Mass (m/z): 269, 271 [M+H"].
20  Preparation 2: Preparation = of 3-[N-(Benzyloxycarbonyl)-N-
(methyl)aminomethyl]-2-azabiéyclo[3.1.0]hexane
Step (i): Preparation of 3-Methanesulfonyloxymethyl-2-azabicyclo[3.1.0]hexane-2-
carboxylic acid tert-butyl ester
To an ice-cold solution of 3-Hydroxymethyl-2-azabicyclo[3.1.0]Thexane-2-
25  carboxylic acid tert-butyl ester (2.52 grams, 11.83 mmol) in dry dichloromethane (10
mL) was added triethylamine (2.5 mL, 17.75 mmol) followed by methanesulfonyl
chloride (1.0 mL, 13.01 mmol). The reaction mixture was gradually warmed to room
temperature and stirred " for 1 hour. The reaction mixture was diluted with
dichloromethane. Organic layer was washed with saturated sodium bicarbonate solution
30 followed brine, dried over anhydrous sodium suifate and the solvent was evaporated
under reduced pressure and the crude product was purified by flash column
chromatography using 230-400 mesh silica gel to obtain title compound, 3.09 grams as
gummy liquid. Yield: 90 %.
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5-y1)-2- Hz, 0.511), 7.83(s, 1H), 7.43 (d, J = 2.4 Hz, 0.5H), 7.33
azabicyclo[ 3. 1.0] hex-3- 2.4 Hz, 0.514), 6.66 (s, 2H), 4.15-4.05 (m

3. 35- 3. 30wOrm11/08bset hyl ) am ne 0. 5H),

(d, J =
0.514),

3.26-3.10 (m 21lpcTAN836/800Z85 (M

0.5H), 2.37 (s, 1.514), fumarate (1:1 m xture of 2.35 (s, 1.5H), 2.30-2.15
(m 2.5H), 195185(m 05H) 1.62- rotarrers) 152(m 0.5H), 1.20-1.12
(m 0.511), 2 (m 511), 0.30- 0.22 OQ Mass (mz): 204
ENH 27) H—NM&(@QCM%%-‘* 691(%?& 3198-31. 90\ ’(P@Dééw2 m, 11H)s3.08 ($11), 8. 04
s, 0.311 1 h : 711

720 (s, 0OBLRTE AR TG S AN L G 0, SRR 4l B AT 000
0.3H), 3. 8011311’122 (rn, 0 711), 3.20-3.10 (m 111), yl met hyl ) met hyI am ne
2.90-2.55

bi startara

0. 35-

10

15

20

25

30

s, 2.114), 2.76 (s, 0.911), 2.34 (s, 311),
M&Sz(%%)%%@mrﬁ 211), 1.90-1.82 (m 0.314), 1. 6051. 50 (2n
0. 711) 5 (Steg rdixt lep:ufatldn 18f 13-Met@yrlanﬁn<ih©tbylﬂz-aﬂbkyﬂb[3(.hﬂ]h@X‘fBH)Z-
25 garpboxyjhc acid tert—l(;iur{?l es)er

To a stirred solution of above obtained compound (3.09 grams, 10.61 mmol) in
dimethylformamide (23 mL) was added 40 % (w/v) aqueous dimethylamine solution
(23 mL). Upon stirring for 24 hours, the reaction mixture was diluted with saturated
sodium chloride solution (150 mL) and a 2.5 M sodium hydroxide solution (23 mL)
and extracted with ethyl acetate. The combined organic layer was dried over anhydrous
sodium sulfate and the solvent was removed under reduced pressure and the crude
product was purified by 230-400 silica gel flash column chromatography to get desired
compound of 1.95 grams. Yield: 85 %.

IR (cm™): 3396, 3322, 2959, 2928, 1629, 1592, 1485, 1389, 1195, 1044, 955, 861,
770;

'H-NMR (CDCls): 3.90-3.80 (m, 1H), 3.40-3.28 (m, 2H), 2.98-2.88 (m, 1H), 2.84 (s,
3H), 2.55-2.45 (m, 1H), 1.90-1.80 (m, 1H), 1.60-1.50 (m 1H), 1.50 (s, 9H), 0.78-0.68
(m, 1H), 0.57-0.52 (m, 1H);

Mass (m/z): 227 [M+H'].

Step (iil): Preparation of t-Butyl 3-[N-(Benzyloxycarbonyl)-N-(methyl)
aminomethyl]-2-azabicyclo[3.1.0]hexane-2-carboxylate

To an ice-cold solution of above obtained compound (2.0 grams, 8.85 mmol) in
dry tetrahydrofuran (35 mL) was added anhydrous potassium carbonate (1.84 grams,
13.3 mmol) followed by benzyl chloroformate 50 % w/v solution in toluene (3.4 mL,
9.74 mmol). The reaction mixture was gradually warmed to room temperature and
stirred for 16 hours at room temperature. The reaction mixture was diluted with water
and aqueous layer was extracted with dichloromethane. The combined organic layer
was washed with brine, dried over anhydrous sodium sulfate and the solvent was
evaporated under reduced pressure and the crude product was purified by flash column
chromatography using 230-400 mesh silica gel to obtain title compound of 2.0 grams as
gummy liquid. Yield: 63 %.

IR (cm™): 2958, 2930, 1697, 1586, 1404, 1252, 1175, 1127, 1085, 755;
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Mass (mz): 218 [M+111. WD 2011/ 080751PCT/ | N2010/ 000285 28.
N-(2-(3-trifluoronmethyl PYridin-5-yl)-2- azabicyclo[3.1.0]hex-3- ylnmethyl)
am ne fummoave/dskvsGcm 1): 3416, 2927, 1627, 1596, 1485, ri38%2010/00585 1088,
956, 862; 1H NWVR (CD30D): 8.42 (s, 111), 8.22 (s, 111), 7.50 (s, 111), 6.68
(s, 211), 4.20-4.10 (m 111), 3.40-3.30 (m 111), 320(ddd J = 22.4,

13.2, 6.2 Hz, 211), 2.30-2.20 (m 211), 1.98-1.90 (m 120110(m
1H), 0. 40- H-3OMR CDOM): 7.45I28((m. 25D, 52548(8[@#1)&]“%“%@ ééaﬁn’&l (h- 3-y1) - 2-

azabi cycl I

e Cemy s SaEy S DLEES U . AN MDA LRI E e fadlaky 1P 186 (600 TR )
(CD30D): 398 06085 278, @50?()5&153)8 ;86(()d(dJ Z 2.8 Hz, 0.511).

m . 3 =28 H, 0.5H, 7.57
(d, J = 2. %&%}%ﬁb[ﬁ%‘{és 7.45 (m 2H), 6.69 (s, 2H) . 4.20-4. 15')(m
0.5H), 8. 98tep. 69): (mepﬁrz&ibﬁ) of 3-[D@Beniyloxycarbdnpl-N-(m@h@Parindethyl]-211) ,

2.98-2.92 2.10 (m 211), 1.93-1.86 (m 0.5H), 1.65-1.55 (m
0.511), 1&%‘%%@“’%%‘ , 1.10-1.02 (m 0.5H), 0.42-0.35 (m 111); Mass

( n E) 2|40[ ng‘l'ﬂ“o an 1033:0ld sol&ﬁoﬁ%lféﬁovhrdbfa{imrd@mp?ﬁlﬂ (1 8ysgriveli, 150 myndo) ) in-
zabi cycl o ex t am ne t 2. t f
rot anmers) f) @’%‘)"fﬁe@ﬁ‘ﬁ(y “%33‘63/ a)%%‘mi/ gegtic i‘ﬁ‘gzgm “&@egiaf&?[rln m)i(xltg%e 2089

955, 861; #kk SRR 1o 4urd rEbd46r t 2 0.7
8.21 (s, 0.311), gg 57 (s to(’%{@% 523“%(33%l 4% ( Sounut a&ﬂteng)f% ’éi 28- 4H)16

(m 0. 1), Evergpitesl splatiles updespypduced msmzareelﬁve éﬂwtﬂ)wﬂhzdé@ozmse@aeﬁq 0.311),

2.76 (s, 3 amczla?& v?as:lv'éasﬁéd"wﬁl? l&ﬁrate& sSSurh- @éarﬁdﬁhtegoﬂlﬁ)m flioRRd brind (M
0.311), 1.2 1H), 5 (m 1H); Mass (mz): 272 [MrE+]. WD
2011/ 0807541F®TPY€|‘2I28MH1Y9@0$815'HB §ulfatwr(dzthecﬁ9mm pas guapgrated_under reduced

azabi cycl o;):éi%l&gm%%m&e' Y 'was 'PRERYA. B ASH wuzﬁﬁ%ﬁon{a{%gﬁ%msmgmw

2937, 2854 1394, 1308, 1142, 1015, 952;
230-400 mesh silica gel to obtain title compound of 1.09 grams. Yield: 85 %.

15 IR (cm™): 3316, 2931, 1699, 1585, 1485, 1402, 1300, 1151, 1079, 767, 742;
'H-NMR (CDCl3): 7.42-7.28 (m, 5H), 5.12 (s, 2H), 3.45-3.35 (m, 1H), 3.30-3.05 (m,
2H), 2.98 (s, 3H), 2.82-2.72 (m, 1H), 2.05-1.88 (m, 1H) 1.60-1.55 (m, 1H), 1.45-1.35
(m, 1H), 0.60-0.50 (m 1H), 0.38-0.30 (m, 1H);
Mass (m/z): 261 [M+H].
20 Example 1: Preparation of N-[2-(5-Bromopyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-
ylmethyl]-dimethylamine hydrochloride
Step (i): Preparation of 2- (S-brom0pyr1dm-3-yl)-2—azablcyclo[3 1.0]hex-3-ylmethyl
methanesulfonate
To an ice-cold solution of [2-(5-Bromopyridin-3-yl)-2-azabicyclo[3.1.0Jhex-3-
25  yljmethanol (462 mg, 2.43 mmol) in dry dichloromethane (10 mL) was added
triethylamine (0.51 mL, 3.6 mmol) followed by methanesulfonyl chloride (334 mg,
2.92 mmol). The reaction mixture was gradually warmed to room temperature and
stirred for 1 hour. The volatiles were removed under reduced pressure and the crude
product was purified by flash column chromatography to obtain title compound of 586
30 mgas gummy liquid. Yield: 90 %.
'H-NMR (CDCL): 8.14 (s, 1H), 8.06 (s, 1H), 7.26 (s, 1H), 4.30 (dd, J = 5.8, 10.2 Hz,
1H), 4.20 (dd, J = 6.6, 10.2 Hz, 1H), 4.30-3.60 (m, 1H), 3.10-3.18 (m, 1H), 3.0 (s, 3H),
2.28-2.10 (m, 2H), 1.88-1h.78 (m, 1H), 1.60-1.50 (m, 1H), 1.13-1.05 (m, 1H);

-Mass (m/z): 347, 349 [M+H'].
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11-1-NVR (CD30D): 8.87 (d, J = 2.5 Hz, 0.711), 8.79 (d, J = 2.5 Hz, 0.3H),
7.95-7.86 (m 111), 7.84-7.75 (m 1H), 7.63 (d, J = 2.5 (1:2 nixture of
Hz, 0. 7Hywozob®s¢msy J = 2.5 Hz, 0.3H), 7.55-7.45 (m 2HpcTANEA/(®@285
rotanmers) 2110, 4.30-4.22 (m 0.3H), 3.95-3.85 (m 0.71), 3.58-3.52 (in,
0.311), 3.35-3.20 (m 211), 2.98-2.92 (m O0.7H), 2.79 (s, 2.111), 2.77
(s, 0.9H), 2.40-2.20 (m 2H), 1.95-1.88 (m 0.31-1), 1.68- 1.55 (m
0.711), 1.9%pl(i)5 Frepatatioh) of INI2(S:Bodn¢pyridin-3ii))-2-0zatdcyclo[d1Qthegrd- 1H) ;

Mass (m z):, 254 [ MiH], 32 furan-2-y1-(3- 111-NVR (CD30D): 7.85-7.73
(m 2H), 7¥‘B‘fﬁty5,t"'5g§}'§."ﬁ“‘i&’,"ﬁ?%?"&%tn hyl an et hy1- 2- o0 (%, J=17.5

Hz, 111), 7.35 Td ,a Jtirred1Solttion Dif)) abode 460nimun@ 100 nez a0y oing]lB.it. 0] hex- 2-
R M TR N N O e
0.85-0.49 fum). Upoh klirring for 24 hours, the reaction mixture was diluted with saturated sodium

chloride solution (30 mL) and a 2.5 M sodium hydroxide solution (4 mL) and extracted

with ethyl acetate. The combined organic layer was dried over anhydrous sodium

sulfate and the solvent was removed under reduced pressure and the crude product was

purified by 230-400 silica gel flash column chromatography. The product, thus

10  obtained was stirred with dry hydrochloric acid in isopropanol (3 M, 4 mL) for 10
minutes, the volatiles were removed under reduced pressure and the residue was
triturated with ether to obtain title compound of 215 mg, Yield: 40 %.

IR (cm™): 3408, 2943, 2820, 2768, 1677, 1573, 1458, 1370, 1099, 997;
TH-NMR (DMSO): 9.96 (bs, 1H), 8.2 (s, 1H), 8.04 (s, 1H), 7.47 (s, 1H), 4.20-4.10 (m,

15 1H), 3.40-3.22 (m, 3H), 2.87 (d, J = 4.6 Hz, 3H), 2.83 (d, J = 4.6 Hz, 3H), 2.35 (dd, T =
7.1, 13.1 Hz, 1H), 2.10 (dd, J = 7.9, 13.1 Hz, 1H), 1.84-1.77 (m, 1H), 1.0-0.92 (m, 1H),
0.28-0.21 (m, 1H);

Mass (m/z): 296, 298 [M+H"].
Example 2: Preparation of [2-(5-Bromopyridin-3-yl)-2-azabicyclo-[3.1.0]-hex-3-yl]

20 “methylamine '

Step (i) Preparation of 3-Azidomethyl-2-(5-bromopyridin-3-yl)-2-
azabicyclo[3.1.0]hexane

To a stirred solution of methane sulfonate (as obtained in Step (i) of Example 1)
(215 mg, 0.62 mmol) in dry dimethylfuran (2 mL) was added sodium azide (180 mg,

25  2.77 mmol). The reaction mixture was gradually heated to 90 °C and stirred for 16
hours. Upon completion of the reaction, it was diluted with ether, washed with water,
brine, dried over anhydrous sodium sulfate and the solvent was removed under reduced
pressure. The crude product was purified by silica gel flash column chromatography to
obtain the title compound as gummy liquid of 164 mg. Yield: 90 %.

30  'H-NMR (CDCh): 8.14 (d, J =2.5 Hz, 1H), 8.0 (d, ] =2.0 Hz, 1H), 7.25 (m, 1H), 3.90-
3.80 (m, 1H), 3.44 (dd, J = 5.7, 8.3 Hz, 2H), 3.18-3.12 (m, 1H), 2.25-2.15 (m, 2H),
1.90-1.80 (m, 1H), 1.12-1.03 (m, 1H), 0.33-0.28 (m, 1H);

Mass (m/z): 204, 296 [M+H'].
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Mass (m(z): 271 [MrH+]. 33. (7-Bronp benzofuran-2- 111-NWVR (CD30D): 7.82
(s, H, 7.77 (d, J =7.8 H, 1H, 7.67 Y1)-(3- (d, J =7.6 Hz, 111), 7.28
(t, J = AvO 2bim/o8did), 4.48 (s, 211), 3.98- nethyl am nonmechygt20d6/0@280 (m
1H), 3.50-3.45 (m 1H), 3.44-3.20 (m 211), 2.76 (s,

azabi cycl o[ 3. 1. OThex-2- 311), 2.28-2.20 (m  1H), 2.15-2.05 (m 2H),
1.40-1.30 (m 111), vyl) nmethanone tartrate 0.85-0.78 (m 111); Mass

(m z): 349Ste5{ii)f MPHdpar@ibn  of 3{A(A-Boomeepyyitli3-yR-azahidyclo-3A601-hexgP9, 1597,
1526, 1440l 13ﬁ apg 1325 809 744; azabi cycl o[ 3. 1. 0] hex-2- 1H NWVR (CDC13):
9.30 (bs, JMIgeth¥lapdie ' 3°-"g 0 Hz, 1H), 7.45 y1)-(1Hindol-2-y1)- (d, J =
8.1 Hz, 111), Eo%stﬁeﬂEOIQMn @Hppvelcahipofind (1I5 mgf 0% nhinol) 1 tejrahydnetutsanone

£ 5948 U o S4By A A0 P Too o0
( m 1119 (3285 9.8( Mhio)): TRSReabthdhHhikiure was gradually warmed to room temperature

and stirred for 16 hours. The volatiles were removed under reduced pressure and the

crude product was purified by silica gel flash column chromatography to obtain title

compound of 98 mg. Yield: 63%.

IR (cm™): 3584, 3365, 2935, 2871, 1572, 1458, 1370, i237, 1202, 1101, 996, 841;

10 'H-NMR (CDCL): 8.15 (d, J = 2.5 Hz, 1H), 8.01 (d, J = 2.0 Hz, 1H), 7.25 (m, 1H),
3.75-3.65 (m, 1H), 3.17-3.10 (m, 1H), 2.90 (d, J = 5.5 Hz, 2H), 2.25-2.10 (m, 2H),
1.85-1.75 (m, 1H), 1.10-1.0 (m, 1H), 0.30-0.24 (m, 1H);

Mass (m/z): 268, 270 [M+H'].
Examples 3 : Preparation of Furan-2-yl-(3-methylaminomethyl-2-aza

15  bicyclo[3.1.0]hex-2-yl) methanone tartarate (Isomers)

Step (i): Preparation of Furan-2-yl-[3-[(N-Benzyloxycarbonyl-N-
Methyl)aminomethyl]-2-azabicyclo[3.1.0]hex-2-yljmethanone

To a stirred solution of 3-[N-_(Benzyloxycarbonyl)-N-(methyl)aminomethyl]-2-
azabicyclo[3.1.0]hexane (210 mg, 0.81 mmol) in dichloromethane (2 mL) cooled at 0

20 -°C under inert atmosphere was added diié&)propylethylamine (0.42 mL, 2.4 mmol), 4-
Dimethylaminopyridine (0.1 mmol) and a solution of acid chloride (0.09 mL, 0.89
mmol) in dichloromethane (2 mL) over a period of 30 minutes. The reaction mixture
was gradually warmed to room temperature and stirred for 1 hour. Upon completion of
the reaction, it was diluted with cold water and extracted with dichloromethane. The

25 combined organic layer was dried over anhydrous sodium bisulphate and the solvent
was removed under reduced pressure. The crude product was purified by silica gel flash
column chromatography to obtain 206 mg as the mixture of two isomers. Yield: 73 %.
IR (cm™): 2936, 1699, 1626, 1484, 1406, 1300, 1198, 1142, 1066, 700;

'H-NMR (CDCls): 7.55 (s, 1H), 7.40-7.30 (m, SH), 7.20 (s, 0.5H), 7.17 (s, 0.5H), 6.50

30 (s, 1H), 5.12 (s, 2H), 4.73-4.62 (m, 1H), 3.70-3.50 (m, 3H), 3.01 (s, 3H), 2.22-2.0 (m,
1H), 1.96-1.65 (m, 2H) 1.20-1.02 (m, 1H), 0.61-0.52 (m 1H).

Mass (m/z): 355 [M+H].
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WO 2011/ 080751PCT/ 1 N2010/ 000285 35. (3- Am nonet hyl-2-aza

bi cycl o[ 3. 1. 0Thex-2-y1) IR (cm1): 3423, 2935, 2875, 1618, 1600, 1480,
1420, 1190 2007089751030, 954, 861, 759; furan-2-yl net hacons20idod288VR
(CD30D): 7.77 (s, 1H), 7.40 (d, J = 3.2 Hz, 1H), 6.64 tartrate (d, J = 3.2
Hz, 1H), 4.68-4.58 (m 1H), 4.40 (s, 2H), 3.78-3.70 (m 1H), 3.35-3.18
(m 2H), 2.16 (dd, J = 12.8, 8.6 Hz, 1H), 2.10-1.93 (in, 2H), 1.25-1.18
(m 1H, OStZﬁ 0. @®: ( m PddgarationVas sof( M Fura2QFH{(IdatdtliylaBBiomethyl-2-aza

(3- At ni no 1 338 6,,1628. . 1486, 1458, 1412, 1199,
1021, aza ‘i(/‘il?é[ﬂéﬂ?%ﬁw&gtga ihm} c'(588S)y |y " (5-brom pyri di n-3-

11- 1- NMR (CD30D)0 & 86stifisd  1bdlutidh 7 Df( dFude -P1-[B-[E-Betiti)loxyBarBbnylyN-)

5 38. 3. 30 Mepipapheiy g eiigyeliia Lo dodligine (FLmpchas gih 5 170
2.15-2.98 c{tﬂénoﬂ-@ mL ) u8r HydEdkef Bimdshhere Wadadiicd Pallatiund b cai®oB0E3 mg, 10 1 1

% w/w). The reaction mixture was filtered after stirring for at room temperature for 3

hours. The solvent was removed under reduced pressure and the crude product was

purified by silica gel flash column chromatography to obtain two isomers of Furan-2-

yl-(3-methylaminomethyl-2-aza bicyélo[3.l.0]hex—2-yl) methanone tartarate (20 mg
10 and 36 mg respectively). Yield: 73 %.

Characteraztion data of Furan-2-yl-(3-methylaminomethyl-2-aza bicyclo[3.1.0]hex-2-

yl) methanone tartarate (Isomer-1)

IR (cm™): 3377, 2925, 1627, 1595, 1486, 1379, 1198, 1082, 955, 861;

TH-NMR (CD;0D): 7.73 (d, J = 1.8 Hz, 1H), 7.16 (d, J = 3.5 Hz, 1H), 6.61 (dd, J = 3.5,
15 1.8 Hz, 1H), 4.42 (s, 2H), 4.12-4.02 (m, 1H), 3.68-3.58 (m, 1H), 3.33 (s, 3H), 3.30-3.15

(m, 2H), 2.35-2.25 (m, 1H), 2.07-1.95 (m, 1H), 1.90-1.82 (m, 1H), 1.10-1.0 (m, 1H),

" 0.90-0.80 (m, 1H);

Mass (m/z): 221 [M+H'].

Characteraztion data of Furan—2-yl -(3-methylaminomethyl-2-aza bicyclof3.1.0]hex-2-
20  yl) methanone tartarate (Isomer-z)

IR(cm"l). 3408, 2955, 1623, 1596, 1486, 1460, 1378, 1197, 1081, 956, 861;

'H-NMR (CD;OD): 7.81 (s, 1H), 7.44 (d, J = 3.2 Hz, 1H), 6.68 (d, J = 3.2 Hz, 1H),

4.80-4.70 (m, 1H), 4.43 (s, 2H), 3.82 (dd, J = 11.8, 3.2 Hz, 1H), 3.80-3.72 (m, 1H),

3.63 (dd, J = 11.8, 6.8 Hz, 1H), 2.75 (s, 3H), 2.28-2.15 (m, 1H), 2.12-2.02 (m, 1H),
25  1.97-1.88 (m, 1H), 0.98-0.85 (m, 1H), 0.80-0.72 (m, 1H);

Mass (m/z): 221 [M+H].

. Examples 4 - 39:

The compounds of Examples 4 - 39 were prepared by following the procedures

as described in Examples 1 to 3, with some non-critical variations
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0.75 (m
( CD30D) :

1H);

8. 64 (bs,

Mass (n z):
1H),

4.42 (s,

296, 298[ MtH .
8.18-8.10 (m 0.6H),
7.90 (m Wb2p117088317. 72 (m 0. 4H),
pyridin-2-yl1 (m 1H),
met hanone tartrate 2.15-2.0 (m 1H),

0.6H), 0.93- _(3:2 mx of ison 1
Mass (m z: 4218 N-Melyriding-yD23- R feome): g
1625, 1591, 14851389,

861, 767) 742, 708’ Yridi n- 3}

8.90 (s, |0. 6H) yletirglng:tigdan e

8.20 (d, |J =

4.62-4.52 (m

(7:3 mix of two

rotamers)

1 98- 1%@@ %!?Lglf&%ozhex-}yl) 1028, 956,

37. (3-Am nonet hyl- 2-
8. 08-
7.62-7.52 (m 111),
3.68-3.40 (m 3H),
1.90-1.80 (m 1H),

7.229350 286, (16671

$COBNZ2016800284 )
2.32-2.20 (m 1H),
1.02-0.95 (m

138234489, 140561362,

2H),

ahone CD30D): 9.02 (s, 0.4H
FaNMVIR 4€BCLI) §.3B(30.7H, 8.26%s,70.31}138,0-094 Kip,

7-“‘}') F?%g%%&%: ;HB?H)&@;@Q%@ o RIS, 187, 458 (=33,

12.0 Hz, 0.7H), 3.15-3.07 (m, 0.3H), 2.85-2.70 (m, 0.7H), 2.70-
2.60 (m, 0.3H), 2.48 (s, 3H), 2.48-2.40 (m, 1H), 2.20-2.02 (m,
1H), 1.70-1.60 (m, 1H), 1.50-1.40 (m, 1H), 1.0-0.90 (m, 1H),
0.25-0.15 (m, 1H);

Mass (m/z): 204 [M+H'].

y1)-3-(morpholin-4-
ylmethyl)-2-
azabicyclo[3.1.0]hexane

tartarate

5. | N-[2-(5-Bromopyridin- | "H-NMR (CD;0D): 8.24 (s, 0.6H), 8.16 (s, 0.4H), 8.01 (s,
3-yl)-2- 0.4H), 7.98 (s, 0.6H), 7.57 (s, 0.6H), 7.52 (s, 0.4H), 4.42 (s, 2H),
azabicyclo[3.1.0]hex-3- | 4.15-4.05 (m, 0.4H), 3.88-3.78 (m, 0.6H), 3.20-3.0 (m, 4H),
ylmethyllethylamine | 2.85-2.74 (m, 1H), 2.28-2.20 (m, 1H), 1.92-1.85 (m, 1H), 1.62-
tartarate 1.56 (m, 1H), 1.45-1.28 (m, 3H), 1.15-1.05 (m, 1H), 0.38-0.26
(2:3 mix of two (m, 1H);
rotamers) | Mass (m/z): 296, 298 [MHH'].
6. 2-(5-Bromopyridin-3- | IR (cm™): 3434, 2961, 1733, 1577, 1458, 1244, 1206, 1124,
y1)-3-pyrrolidin-1- 1076, 835, 690, 670;
ylmethyl-2- '"H-NMR (CD;OD): 8.14 (s, 1H), 8.01 (s, 1H), 7.51 (s, 1H), 4.45
azabicyclo[3.1.0]hexane | (s, 2H), 4.28-4.20 (m, 1H), 3.50-3.20 (m, 7H), 2.30-2.18 (m,
tartarate 2H), 2.12-2.01 (m, 4H), 1.98-1.90 (m, 1H), 1.14-1.05 (m, 1H),
0.38-0.30 (m, 1H);
Mass (m/z): 322, 324 [M+H'].
7. 2-(5-Bromopyridin-3- | IR (cm™): 3432, 2929, 2873, 1734, 1724, 1578, 1462, 1262,

1121, 1080974, 844, 678;

'H-NMR (CD;OD): 8.21 (s, 1H), 7.91 (s, 1H), 7.52 (s, 1H), 4.50
(s, 2H), 3.93-3.87 (m, 1H), 3.86-3.75 (m, 2H), 3.40-3.35 (m,
2H), 3.30-3.20 (m, 1H), 3.02-2.80 (m, 4H), 2.80-2.72 (m, 1H),
2.62-2.56 (m, 1H), 2.30-2.21 (m, 1H), 2.10-2.01 (m, 1H), 1.65~
1.56 (m, 1H), 1.09-1.0 (m, 1H), 0.28-0.20 (m, 1H);

Mass (m/z): 338, 340 [M+H].
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0.6H), 3.70-3.
2.18-2.0 (m
1H);

( 3- Ami nonet hy
tartarate (1:
1386, 1300

60 (m O0.4H),
1H),

Vewe 20Ty 751218 [ M-H .
bi cycl o[ 3. 1. 0Thex- 2-y1) pyridin-4-yl nethanone

1-2-aza-
1 mx of isoners)
254, 1199, 1076

3.30-3.10 (m 2H),
1.98-1.80 (m 1H),

2.35-2.22 (m  1H),
1.05-0.92 (m 111), 0.90-0.75 (m
WD 2011/ 080751PCT/ | N2010/Q@0R8H0/BM285

IR (cm1): 3420, 2925, 1627, 1592, 1486,
55,861, 767, 742._700; 111 NVR_( DVEO- d6) :

8.73 (d, |J8=
7.61 (d, |J
3H), 2.10-
0.90-0. 7%
218 [ M+H] .
prepare the c
descri bed abo

2.
(

0
in

5. 24(5HBronpyridia-37 0
o. . . 4.50
(Pt
: E)](.I-D}{lrlneth?l)ef)ésfl
BRI et |

ve. 4Q@otamer-1)

N 2- (pyrijdi n-
5- (3- Met hhyl a
N42-(2,34Dic
yl met hyl |

3-y1)-2-azabicycl p

]
met hi

nonet hyl- 2- azabi
oropyridin-5-yl)
| am ne; 43

[Ri(emy " )=34111 1642, 1504) 1462, TLB6( H705686; Hz, 114)

il Cbety 0ot By 107 o

th1), 0.36Hhid, JG= 66,03 512, (H), 307853.4() (mJ\/EE{)s 3(1e932)

oSS, S AT B o

IH), 2 10 2.0 (m 1H), 1.80-1.70 (m, lH) 1.05-0.97 (m, 1H),
§3. 0] hex- 3-yl met hyl ) net hyl am ne; 41.
3§8Fé(ﬁhéﬁ%ex 2-yl)nicotinonitrile; 42.

F REaSZ@bi g ¥87, 0B S Mi+AThex- 3-

N42- (5-1s$0PBro
yl met hyl J et hyl
N42- (5- mgt hyl
45.  1-[%-(3-
yl ] pyrrol

i di n-

pc%cgﬁwmnmﬁu@nﬁi)

pyri d| ﬁpgéém -1-2 ag
Vet mqmmm hyl

26208613 4% hexane

(rotamer-2)

r?‘é&v&%i(@l})@lﬁ[@%@ﬁﬁ@% IS«IZ 1H), 7.98 (d, J =1.6 Hz,

U 220 ) T U e U SRS 900

r:ﬂ&ﬂablldy@l% [ Jdﬂ_l o] ﬂelxl 12Hg1,| I)PﬁyZ Bau(dri, d=102,
12.1 Hz, 1H), 2.70-2.50 (m, 7H), 2.25-2.10 (m, 2H), 2.0-1.90
(m, 1H), 1.58-1.49 (m, 1H), 1.0-0.92 (m, 1H), 0.18-0.13 (m,
1H);

Mass (m/z): 337, 339 [M+H"].

10.

N-[2-(Pyridin-3-yl)-2-
azabicyclo[3.1.0}hex-3-
ylmethyl]dimethylamine

'TH-NMR (CDCls): 8.30 (s, 1H), 7.96 (s, 1H), 7.12 (s, 2H), 3.70
(d, J=12.2 Hz, 1H), 2.76 (dd, J = 9.8, 12.2 Hz, 1H), 2.70-2.60
(m, 1H), 2.33 (s, 6H), 2.20-2.05 (m, 2H), 1.95-1.86 (m, 1H),
1.52-1.43 (m, 1H), 1.0~0.93 (m, 1H), 0.20-0.12 (m, 1H);

Mass (m/z): 218 [M+H'].

11.

N-[2-(5-Bromopyridin-
3-y)-2-
azabicyclo[3.1.0]hex-3-
ylmethyl]methylamine
(1:1 mix of two

rotamers)

IR (cm™): 3303, 2933, 2795, 1572, 1455, 1366, 1235, 1104,
996, 839, 696;

'H-NMR (CDCL): 8.21 (d, J = 2.5 Hz, 0.5H), 8.14 (d, J = 2.5
Hz, 0.5H), 8.03-7.97 (m, 1H), 7.30-7.27 (m, 1H), 3.82-3.75 (m,
0.5H), 3.58-3.52 (m, 0.5H), 3.10-3.02 (m, 0.5H), 2.83-2.73 (m,
1H), 2.70-2.60 (m, 1H), 2.60-2.54 (m, 0.5H), 2.48 (s, 3H), 2.48-
2.38 (m, 0.5H), 2.28-2.20 (m, 0.5H), 2.15-2.05 (m, 1H), 1.82-
1.73 (m, 1H), 1.08-0.98 (m, 1H), 0.30-0.15 (m, 1H);

Mass (m/z): 282, 284 [M+H"].
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5- (3- Met hyl am nonet hyl- 2- azabi cycl o[ 3. 1. 0] hex- 2- yOni cot i nam de;
yl) - 2-azabi cycl of 3.

N42- ( 5- Bronopyri di n- 3-
48. WO 2011/080751

47.
1. 0lhex- 3-yl net hyl ] net hyl am ne;
PCT/IN2010/000285

N42- (5- Met hoxypyri di n-3-y1)-2-azabi cycl o] 3. 1. 0] hex- 3-yl net hyl i net hyl am ne;

49.
y1l} met hyl am ne;, 50.

[ 5- (3- met hyl ami nonet hy1l- 2-

azabi cycl o[ 3. 1. 0] hex-2-y1) pyri di n- 3-

2- (15- Brofroyyr|i ti-[2-(3-GHlgroByr{diy-n
51. [2(%-Bromopyri g isz% yl) - 2¢
N[ 2- (pyridin-{3-y1) - bi cycl
5( S-E)i met hyl ﬁrizabiaspélh%&ll-@hazab
N42- (2, 31Di chl oy opyridi n-5-

yl met hyl i di mel H{;‘F‘g‘@‘h@?‘?ﬂs@m}/ﬂ
NA2- (5- | $0pr opoxy pYfuhfdtdle 3- Y1)
2011/ 080751PCT/ | N2010/ 000285
N42- ( 5- met hy| [py@idni afrgtamers) o
57. 145](3- 0O net hyI am nomet hy
ylipyrrolidin-2-one; 58.

5(3- D net hyl am nonet hyl- 2-azab
N42- (5- Bfonmopyri di n-3-y1)-2-az

DIR. dérii='): -3pBMEIC6S] ROT, 279hi 157¢) 1463, 1404, hisgane;

F,é%bl B%éhlé@ﬁ) 81@} %gfx 3-ylinethylam ne; 52.

>hyl ) di et hyl am ne; 53.
tH/Nmk%c@sc%MmZ(dypalzcsom 4Ty, 8i1B&d, 425

2-azabi cycl o P}
Hz, 06H),792(dJ 20 zO6H),790(dJ 2.0 Hz, 0.4H),

724678 &.y q. 411[)3 73390:] ?ﬁ{ﬁﬁ?«) 6HY\B.69 (s, 2H), 4.17-

y| met hyl i an ne;

s o o i S Wl ) B80e:
12 70 %20Uey 2. &, 3691218230 Yih) BMS, 150185 (m,

¢-9H),0[.61-1.50](ine -4y DB dol3i @aniide 0.4890.35 (m,
a%ncycl o[ 3. 1. 0] hex- 3-yl net hyl i di net hyl am neg];

60. N-[2-(5-Met hoxypyri di n-3- ’2-azabi cycl o] 3. 1. O0Thex- 3-
yl met hyl ] di rret hyl ami ne; 61. Mass (m/z): 238, 240 [M+H*]
T o e g etk pgavain42 [ Qo o B 5576, SWY 48T l5s, 1375, 1338,
(3- Am nofret hy|l- 2- azaj?-ays! of 3. 111;]0hm3211y11; tdvengaf t;lman 2-yl - met hanone; 63.
ﬁg{ ﬁ;nngﬁe; t 22_1' bics Ao el > LH-L]EII\/?R ED0B) %12 SRS REo 8% 2 ¥ 20 e,
yl]methylamine 1H), 7.37 (t, ] = 2.0 Hz, 1H), 6.69 (s, 2H), 4.12-4.05 (m, 1H),
fumarate 3.25-3.10 (m, 3H), 2.30-2.17 (m, 2H), 1.95-1.86 (m, 1H), 1.12-
1.05 (m, 1H), 0.37-0.33 (m, 1H);
Mass (m/z): 224, 226 [M+H].
14. N-[2-(5- IR (cm™): 3421, 1630, 1581, 1482, 1462, 1410, 1383, 1239,

Methoxypyridin-3-yl)-
2-azabicyclof3.1.0]hex-
3-yl
methyl]methylamine
fumarate

(~2:3 mix of rotamers)

1189, 980, 810, 677, 653;

"H-NMR (CD;OD): 7.91 (d, J = 2.2 Hz, 0.6H), 7.81 (d, J =2.2
Hz, 0.4H), 7.70 (d, J = 2.2 Hz, 0.4H), 7.68 (d, J = 2.2 Hz, 0.6H),
6.94 (dd, =22, 42 Hz, 0.6H), 6.88 (dd, J = 2.2, 4.4 Hz, 0.4H),
6.69 (s, 2H), 4.15-4.08 (m, 0.4H), 3.72 (dd, J = 3.4, 12.4 Hz,
0.6H), 3.40-320 (m, 2H), 3.18-3.10 (m, 0.6H), 2.85-2.75 (m,
0.4H), 2.79 (d, J = 5.3 Hz, 3H), 2.30-2.15 (m, 2H), 1.95-1.87 (m,
0.4H), 1.60-1.50 (m, 0.6H), 1.18-1.02 (m, 1H), 0.37-0.27 (m,
1H); - "

Mass (m/z): 234 [M+H'].
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(4-Chloro furan-2-yl) (3-nethylam nonethyl-2-azabicycl o[ 3.1.01lhex-2-y1)

met hanon

€,

65.

( 3- Ami nor net hy

f ur an- 2- woebhasoerse; 66.
(3- Ami nonet hy1- 2- azabi cycl o[ 3. 1. O1lhex-2-y1) - (4-chl oro-furan-2-yl)

1- 2-azabi cycl o[ 3. 1. 0OThex- 2-y1) - (4-brono
PCT/IN2010/000285

met hanone; 67.
(4-Chlorofuran-2-y1)-(3-nethyl am nonet hyl-2-azabicyclof 3.1 0} hex-2-y1)
met hanong: 15. Bi ol ogi BdP-(Rssays PRatmid: 6884, B1H78i 2P0a2dy 1987, Hitahddsh 1B%3
Ni cotini¢ Acet v 327 p mpounds can be eval uat ed
according to ﬁc&?@ﬁ g%r?dﬂ procgfd‘fér{e@% ]Sul?valtog(r)lsglq’s and Met hods: Receptor
sour ce: !Rat Hral n frgrZal cort pX-DIMR €CDGH): Vet (dhlirreth3 ¢12NB. 7€,pT. &E@d-‘rﬁBétHO
cel I's Radi ol ijgangd: fis|ne 15-4 | i L .Lgan € tifon
cel i L ISP U RS 1F AR Y ATRS o  Mir RGO
conpound] Epi|bgtmehyipndtdaminee| clay)t3r8o-3.7ERhpoBHI 3187 (ddydubatd, on.ccHaddTHYAS:
I ncreasimg cgn rati of .test npounds . or rd th
menbr ane| recelp é P"rogf‘meﬁﬁ) g%ﬁ%f%%ﬁ (E‘Z& %Sﬁ)r %f%&% %%ﬁf(%lhngg%“cggﬁ
1 mM MCi2 and 50 i nM TRI S- HC1 ﬁpg-l(g 34)) qu_zm @ﬂ noIes 2ats- zos)tomt qagplg,r nRaie.
The 5 reactiogn was term nated Dﬁ -vacuum f1i | trat| Qn onto t%ﬁ g g
fiber fillters. Radioactivity t [3?)@8 3)‘?51(5‘4t5h]e33c (“I‘at’éps Lddd - et rdingd24
conmpared|to tihe control val ues {nlil qu)ctgjg b g @RcANt ai n any interactions of
the test |conmpound(s) with eithe ned human or rat receptor binding sitle.
Exanpl e Number Ki(nM 1. 23 2 Mass (31/z) w2 [(MtH39. 4 5. 700 8. 610 10. 77
11.46. 475, [2-65- IR (cm )): 3433, 3053, 2943, 1637, 1572, 1451, 1372, 1287,
Phenylsulfanylpyridin- | 1250, 1175, 979, 748;
3-yl)-2- "H-NMR (CD;OD): 8.12 (d, J = 2.6 Hz, 0.4H), 8.04 (d, J = 2.6
azabicyclo[3.1.0lhex-3- | Hz, 0.6H), 7.78 (s, 1H), 7.45-7.35 (m, 5H), 7.30-7.25 (m, 1H),
yl]methylamine 6.69 (s, 2H), 4.08-4.0 (m, 0.6H), 3.73-3.68 (m, 0.4H), 3.30-3.10
fumarate (m, 2H), 3.08-3.0 (m, 0.6H), 2.75-2.68 (m, 0.4H), 2.30-2.05 (m,
(~2:3 mix of rotamers) | 2H), 1.90-1.82 (m, 0.6H), 1.61-1.51 (m, 0.4H), 1.07-0.98 (m,
1H), 0.33-0.22 (m, 1H);
Mass (m/z): 298 [M+H'].
17, N-[2-(5- IR (cm™): 3584, 3472, 3330, 3064, 2929, 2794, 1574, 1462,
phenylsulfanylpyridin- | 1425, 1372, 1236, 1200, 1109, 1001, 841, 696;
3-yl)-2- 'H-NMR (DMSO-Ds): 8.20 (d, J = 2.2 Hz, 0.5H), 8.11 (d,J =
azabicyclo[3.1.0}hex-3- | 2.2 Hz, 0.5H), 7.77 (s, 1H), 7.42-7.28 (m, 5H), 7.17-7.10 (m,
yl methyl]methylamine | 1H), 6.47 (s, 2H), 4.10-3.98 (m, 0.5H), 3.83-3.75 (m, 0.5H),
fumarate 3.70-3.62 (m, 0.5H), 3.20-3.10 (m, 0.5H), 2.87-2.70 (m, 1H),
(~1:1 mix of rotamers) | 2.69-2.60 (m, 1H), 2.51 (s, 3H), 2.20-2.12 (m, 0.5H), 2.10-2.0
(m, 1H), 1.80-1.68 (m, 1H), 1.47-1.38 (m, 0.5H), 0.90-0.80 (m,
1H), 0.20-0.13 (m, 0.5H), 0.10-0.03 (m, 0.5H);
Mass (m/z): 312 [M+H'].
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18. [2-(Pyridin-3-yD)-2- | IR (ecm™): 3433, 3073, 2929, 1567, 1492, 1375, 1285, 1256,
azabicyclo[3.1.0Thex-3- | 1179, 981, 797, 704, 645;
yi] methylamine 'H-NMR (CD;OD): 8.25 (d, J = 2.0 Hz, 0.5H), 8.20 (d, J = 2.0
fumarate Hz, 0.5H), 7.96 (d, J = 2.5 Hz, 0.5H), 7.93 (d, J = 2.5 Hz, 0.5H),
(~1:1 mix of rotamers) | 7.45-7.25 (m, 2H), 6.69 (s, 2H) 4.07-4.0 (m, 0.5H), 3.75-3.65
(m, 0.5H), 3.22-3.10 (m, 2H), 3.09-3.01 (m, 0.5H), 2.80-2.72
(m, 0.5H), 2.35-2.05 (m, 2H), 1.92-1.85 (m, 0.5H), 1.60-1.50
(m, 0.5H), 1.20-1.11 (m, 0.5H), 1.10-1.0 (m, 0.5H), 0.32-0.23
(m, 1H);
Mass (m/z): 190 [M+H'].
19. [2-(3-Bromo-2- IR (cm™): 3584, 3018, 2959, 2930, 1638, 1579, 1216, 1093,
ethoxypyridin-5-yl)-2- | 755, 666;
azabicyclo[3.1.0]hex-3- | 'H-NMR (CD;OD): 7.53 (d, J = 2.4 Hz, 0.5H), 7.39 (d, J = 2.4
yl-methyl]methylamine { Hz, 0.5H), 7.25 (d, J = 2.4 Hz, 0.5H), 7.18 (d, J = 2.4 Hz, 0.5H),
fumarate 6.70 (s, 2H) 4.10-3.97 (m, 2.5H), 3.90-3.82 (m, 0.5H), 3.20-3.08
(~1:1 mix of rotamers) | (m, 2H), 3.07-3.01 (m, 0.5H), 2.88 (s, 1.5H), 2.85-2.75 (m,
0.5H), 2.74 (s, 1.5H), 2.48-2.38 (m, 0.5H), 2.18-2.10 (m, 0.5H),
2.0-1.80 (m, 1H), 1.32 (t, J = 7.1 Hz, 3H), 1.30-1.20 (m, 1H),
1.17-1.10 (m, 0.5H), 0.97-0.90 (m, 0.5H), 0.65-0.58 (m, 0.5H),
0.57-0.50 (m, 0.5H);
Mass (m/z): 326, 328 [M+H').
20. N-[2-(3-Hydroxy IR (cm™): 3299, 2938, 1637, 1569, 1408, 1213, 1171, 1021,
pyrazin-2-yl)-2- 874, 758, 650, 520;
azabicyclo[3.1.0Thex-3- | 'TH-NMR (CDCls): 6.85 (d, J = 4.6 Hz, 1H), 6.54 (d, J = 4.6 Hz,
yl methyl] methylamine | 1H), 6.11 (bs, 1H) 4.10 (dd, J = 4.4, 12.8 Hz, 1H), 3.57 (dd, J =
7.9, 12.8 Hz, 1H), 3.48-3.38 (m, 1H), 3.0 (d, J = 5.1 Hz, 3H),
2.82-2.73 (m, 1H), 2.05 (dd, J = 6.9, 12.2 Hz, 1H), 1.72-1.55 (m,
1H), 1.48-1.40 (m, 1H), 0.57-0.50 (m, 1H), 0.40-0.30 (m, 1H);
Mass (m/z): 221 [M+H'].
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Literature Reference: Bunnelle W H., Daanen J. F., Ryther K B., Schri npf
M R, DawbD2M1/030751CGelain A., Meyer M D., Frost J. M, pAmASZEODOBRS J. ,
Buckley M, Curzon P., Cao Y-J., Puttfarcken P., Searle X, Ji J., Putman
C B., Surow C, Toma L. and 5 Barlocco D. Structure-Activity Studies and
Anal gesic Efficacy of N-(3-Pyridinyl)- Bridged Bicyclic D am nes,
Exceptionatly] RopapiriAghimsst)s @R NncHt Bmi% 208812800h0b70) e 48R CBEBDO1 377, 119NRd.
Chem 20507, 50 F‘%g: 27, Eéa]ggl e 69:. Determ nation of IC50 and Kb val ues for
Ni cotini ¢ Acelt? iR % 08814t 1i gands 10A stable CHO cell line
expressi ng recondyindiky)emen adiBRMR COMISOLE): 26 SF Y4, Qﬁﬂlﬂ '8318r @CQBHWSQ (s
transi ently expressi nfg‘ aequori nﬁgrot ein was used for cell-based assg:;/ The

assay offlers |a n@ﬁl“i‘ea M3Es i ve s&é%ﬁadﬁﬁa@ﬁ(s@%i@{%%ﬁﬁé (% Qefithg3-8%-345
conpoundito I|i %Qqnm}f%{am% C*’(ﬁﬂ'@?‘fﬁ 3403 BBR, FRESid-2.80 aﬁsﬁm) %%3‘@’&‘:{ of

i ntracel jul ar{ cal ci um whi ch ated by activation or in hi' bi tion
the channel is measured. 15 Bothtihe. %Ha,nhéﬂi),élrfﬁ Ge§abth. hligeAt{marH), 185-

above. celll o vere grown in 96 w H‘?z@?@zfﬂ L2 SR 0 0B AEOMRY 00709
medi um cgbnt aijning 10% f et al boMm;@ 788y UMR-0.6B@Y.0.Fd);or to the addition of
conmpounds and / or agonist, ce] arved for six hours.

Coel ent afazi ne (a prost hetl C Zpgdésrs\c?r%ﬁ dgfe%lsi)rl n protein) was added in
t he medi UM onNRQAIpREmMid-5%d)di @ﬂRy(cﬂp“)seBsﬂm@B@I 137ayhages; di4ax,e1378g NB34t1205, | C.

Cells werne washed with a uf f er and increasing concentration of the
test conpound gﬁza@fcé(ﬁ]ggrﬁa%e 5t¥lihe plate for antagonist WO

2011/ 08051Pd) ID2ARLEADQRERS Mogdennd (HMS6- &69ns>§ilt(§ ad.819)) sfs Lshe.28908B6 s

(ei pbati di ne)| was i Jﬁect ed intpo the plate and | um nescence was neasured flor

10 seconds. Roumaws ek mbHre el | h8H): SRgdanti2ilh Safgoes 3.3 85 fiar B&ED.n}80-
concentration ‘of theagkandard of 74 g5t H9TBAYNRD el Q%&% ﬂﬁ@g@@zs-zo

| umi nesceénce mas neasur ed. Lurri nescence units wer€ plotted again
conmpound |5 concentrations usi ngMG2ERHRSE1-30 (muld), 1L5@ED47(/étllLﬂa%H)oﬂ Oth& (m,
conpounds werje defined as the cgpc hahion quired in reducing the

| um nescaint units by 50 % The ﬁ_@ 85%82@(8 urg)ecal culated by feeding the
concentrationl of the agoni st ustsa(m/zt)h@h{k/BhJﬂ]] and |ts EC50 value in the

Same s of b e S R L SRR T 1SR foa ™ 3353, 5944,028017 1586, 1379, 1350, 1266, 1173,
pyridin-5-y)-2- | 1127, 1089, 826, 757;

azabicyclof3.1.0]hex-3- | TH-NMR (CD;OD): 8.39 (d, J = 2.8 Hz, 0.3H), 8.29 (d, J = 2.8

ylmethyl) methyl amine | Fiz, 0.7H), 7.64 (d, J = 8.7 Hz, 0.3H), 7.62 (d, J = 8.7 Hz, 0.7H),

fumarate 7.47 (dd, T= 8.7, 2.8 Hz, 0.3H), 7.38 (dd, J = 8.7, 2.8 Hz, 0.7H),
(2:1 mixture of 6.69 (s, 2H), 4.28-4.22 (m, 0.7H), 3.92-3.85 (m, 0.3H), 3.40-
rotamers) 3.32 (m, 0.7H), 3.35-3.12 (m, 2H), 2.87-2.80 (m, 0.3H), 2.76 s,

3H), 2.30-2.15 (m, 2H), 2.0-1.88 (m, 0.7H), 1.65-1.58 (m,
0.3H), 1.22-1.12 (m, 1H), 0.40-0.26 (m, 1H);
Mass (m/z): 272 [M+H'].
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in plas by {val i dated LC- M5/ l\gg%égﬁgémugﬁ%d[}gﬁ g‘ﬁ@h‘i@e?égﬁ@c@ gﬁls JJ‘&
techni qu NCE conpounds wer e |qusdimh,filEBd i n the calibration range of 1-2(
ng/mL 25}in plasma. Study sarrpl es wer e an usi ng calibration sanpl es
In the batch jand quality cont riott Wﬁ?e%sgjbd%gﬁ across the batch. WD
2011/ 080T S OTL AT R R - ‘H-Nl\/ﬁf'ﬁtlﬂﬁﬂjbksmt(aej 49%6{!121064}@ @Oy (d,Irex2.5
AUCt, 11/2 and Bioavailability were ealcul ate, é.j on-conpart mant al_ modsl
using sofft warle W nNeaDiZn ver si [oiz.8-@D1 745 pr 8e9 e 048Dy 287 d. Lo &0
Dose (mghk g)) ¥abi %1 %OfHQQm | $56 &, I =090 fz, 0.41000927d)7 T 884 DEHA
(ng. hr/ L) T 1% fﬁ 0%0 val 0, & s "ﬂ(,) e 2
ylmethyl) amine 6 70 (s, 2H), 4.08-4.0 (m, 0.6H), 3.72-3.65 (m, 0.4H), 3.30-3.25
fumarate (2:3 mixture of | (m, 0.6H), 3.25-3.0 (m, 2H), 2.80-2.72 (m, 0.4H), 2.33-2.02 (m,
rotamers) 2H), 1.90-1.80 (m, 0.6H), 1.60-1.50 (m, 0.4H), 1.16-1.08 (m,
0.4H), 1.10-1.0 (m, 0.6H), 0.35-0.25 (m, 1H);
Mass (m/z): 224, 226 [M+H'].
26. | N-(2-(3-methyl pyridin- | "TH-NMR (CD;OD): 8.10 (d, J = 2.4 Hz, 0.5H), 8.02 (d, J = 2.4
5-yl)-2- Hz, 0.5H), 7.83 (s, 1H), 7.43 (d, J = 2.4 Hz, 0.5H), 7.33 (d, I =
azabicyclo[3.1.0}hex-3- | 2.4 Hz, 0.5H), 6.66 (s, 2H), 4.15-4.05 (m, 0.5H), 3.35-3.30 (m,
ylmethyl) amine 0.5H), 3.26-3.10 (m, 2H), 2.82-2.74 (m, 0.5H), 2.37 (s, 1.5H),
fumarate (1:1 mixture of | 2.35 (s, 1.5H), 2.30-2.15 (m, 2.5H), 1.95-1.85 (m, 0.5H), 1.62-
rotamers) 1.52 (m, 0.5H), 1.20-1.12 (m, 0.5H), 1.10-1.02 (m, 0.5H), 0.30-
0.22 (m, 1H);
Mass (m/z): 204 [M+H'].
27. | N-(2-(3-methyl pyridin- | '"H-NMR (CD;OD): 8.11 (s, 0.7H), 8.04 (s, 0.3H), 7.83 (s,
5-yb)-2- 0.3H), 7.81 (s, 0.7H), 7.31 (s, 0.7H), 7.24 (s, 0.3H), 4.45 (s, 2H),
azabicyclo[3.1.0)hex-3- | 4.15-4.05 (m, 0.3H), 3.80-3.72 (m, 0.7H), 3.20-3.10 (m, 1H),
ylmethyl)methyl amine | 2.90-2.55 (m, 2H), 2.78 (s, 2.1H), 2.76 (s, 0.9H), 2.34 (s, 3H),
bistartarate 2.30-2.20 (m, 2H), 1.90-1.82 (m, 0.3H), 1.60-1.50 (m, 0.7H),
(1:2 mixture of 1.18-1.10 (m, 0.7H), 1.10-1.02 (m, 0.3H), 0.35-0.25 (m, 1H);
rotamers) Mass (m/z): 218 [M+H'].
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28.

N-(2-(3-trifluoromethyl
pyridin-5-yl)-2-
azabicyclo[3.1.0]hex-3-
ylmethyl) amine

fumarate

IR (cm™): 3416, 2927, 1627, 1596, 1485, 1384, 1125, 1088,
956, 862;

TH-NMR (CD;0D): 8.42 (s, 1H), 8.22 (s, 1H), 7.50 (s, 1H), 6.68
(s, 2H), 4.20-4.10 (m, 1H), 3.40-3.30 (m, 1H), 3.20 (ddd, J =
22.4, 13.2, 6.2 Hz, 2H), 2.30-2.20 (m, 2H), 1.98-1.90 (m, 1H),
1.20-1.10 (m, 1H), 0.40-0.30 (m, 1H);

Mass (m/z): 258 [M+H").

29.

N-(2-(quinolin-3-yl)-2-
azabicyclo[3.1.0]hex-3-
ylmethyl) amine
fumarate (1:1 mixture of

rotamers)

IR (Cm_l): 3423, 2928, 1594, 1486, 1459, 1386, 1254, 1084,
955, 861;

'H-NMR (CDOD): 8.84 (d, J = 2.8 Hz, 0.5H), 8.78 (d, J = 2.8
Hz, 0.5H), 7.95-7.85 (m, 1H), 7.83-7.75 (m, 1H), 7.60 (d, J =2.8
Hz, 0.5H), 7.57 (d, J = 2.8 Hz, 0.5H), 7.55-7.45 (m, 2H), 6.69 (s,
2H), 4.20-4.10 (m, 0.5H), 3.92-3.85 (m, 0.5H), 3.57-3.51 (m,
0.5H), 3730-3.10 (m, 2H), 2.98-2.92 (m, 0.5H), 2.40-2.10 (m,
2H), 1.93-1.86 (m, 0.5H), 1.65-1.55 (m, 0.5H), 1.25-1.15 (m,
0.5H), 1.10-1.02 (m, 0.5H), 0.42-0.35 (m, 1H);

Mass (m/z): 240 [M+H'].

30.

N-(2-(3-trifluoromethyl
pyridin-5-y1)-2-
azabicyclo[3.1.0Thex-3-
ylmethyl) methylamine
fumarate
(1:2 mixture of

rotamers)

IR (cm™)): 3417, 2930, 1627, 1597, 1484, 1382, 1142, 1126,
1089, 955, 861;

'H-NMR (CD;OD): 8.54 (s, 0.3H), 8.43 (s, 0.7H), 8.22 (s,
0.7H), 8.21 (s, 0.3H), 7.57 (s, 0.3H), 7.52 (s, 0.7H), 6.68 (s, 2H),
4.28-4.16 (m, 0.7H), 3.90-3.80 (m, 0.3H), 3.40-3.15 (m, 2.7H),
2.88-2.80 (m, 0.3H), 2.76 (s, 3H), 2.30-2.15 (m, 2H), 1.98-1.91
(m, 0.7H), 1.68-1.58 (m, 0.3H), 1.20-1.10 (m, 1H), 0.40-0.25
(m, 1H);

Mass (m/z): 272 [M+H'].
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31.

N-(2-(quinolin-3-yl)-2-
azabicyclo[3.1.0]hex-3-
ylmethyl) methylamine
fumarate
(1:2 mixture of

rotamers)

IR (cm™): 3407, 2937, 2854, 1597, 1473, 1432, 1394, 1308,
1142, 1015, 952;

'H-NMR (CD;OD): 8.87 (d, J = 2.5 Hz, 0.7H), 8.79 (d, J = 2.5
Hz, 0.3H), 7.95-7.86 (m, 1H), 7.84-7.75 (m, 1H), 7.63 (d, ] =2.5
Hz, 0.7H), 7.58 (d, J = 2.5 Hz, 0.3H), 7.55-7.45 (m, 2H), 6.69 (s,
2H), 4.30-4.22 (m, 0.3H), 3.95-3.85 (m, 0.7H), 3.58-3.52 (m,
0.3H), 3.35-3.20 (m, 2H), 2.98-2.92 (m, 0.7H), 2.79 (s, 2.1H),
2.77 (s, 0.9H), 2.40-2.20 (m, 2H), 1.95-1.88 (m, 0.3H), 1.68-
1.55 (m, 0.7H), 1.25-1.15 (m, 0.7H), 1.12-1.03 (m, 0.3H), 0.45-
0.35 (m, 1H);

Mass (m/z): 254 [M+H'].

32.

Benzofuran-2-yl-(3-
methylaminomethyl-2-
azabicyclof3.1.0]hex-2-

yl)methanone tartrate

"H-NMR (CD;OD): 7.85-7.73 (m, 2H), 7.61 (d, J = 8.3 Hz, 1H),
7.50 (t, J = 7.5 Hz, 1H), 7.35 (t, J = 7.5 Hz, 1H), 4.45 (s, 2H),
3.91-3.82 (m, 1H), 3.50-3.10 (m, 3H), 2.75 (s, 3H), 2.25-2.15
(m, 1H), 2.10-2.0 (m, 2H), 1.38-1.29 (m, 1H), 0.85-0.79 (m,
1H);

Mass (m/z): 271 [M+H'].

33.

(7-Bromo benzofuran-2-
yh)-G3-
methylaminomethyl-2-
azabicyclo[3.1.0]hex-2-

yl) methanone tartrate

THNMR (CD,0DY): 7.82 (s, 1H), 7.77 (4, J = 7.8 Hz, 1H), 7.67
(d, J=17.6 Hz, 1H), 7.28 (t, J = 7.8 Hz, 1H), 4.48 (s, 2H), 3.98-
3.90 (m, 1H), 3.50-3.45 (m, 1H), 3.44-3.20 (m, 2H), 2.76 (s,
3H), 2.28-2.20 (m, 1H), 2.15-2.05 (m, 2H), 1.40-1.30 (m, 1H),
0.85-0.78 (m, 1H);

Mass (m/z): 349, 351 [M+H'].

34.

(3-Aminomethy!-2-
azabicyclo[3.1.0Thex-2-
yl)-(1H-indol-2-y1)-

methanone

IR (cm‘l): 3267, 2929, 1597, 1526, 1440, 1343, 1325, 809, 744;
'H-NMR (CDCly): 9.30 (bs, 1H), 7.69 (d, J = 8.0 Hz, 1H), 7.45
(d, 7 = 8.1 Hz, 1H), 7.33-7.22 (m, 2H), 7.15 (t, J = 7.5 Hz, 1H),
4.58-4.48 (m, 1H), 3.60-3.50 (m, 1H), 3.10-3.0 (m, 1H), 3.0-
2.90 (m, 1H), 2.18-2.10 (m, 1H), 2.10-1.91 (m, 2H), 1.38-1.30
(m,1H), 0.77-0.70 (m, 1H);

Mass (m/z): 256 [M+H].
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35. | (3-Aminomethyl-2-aza | IR (cm™'): 3423, 2935, 2875, 1618, 1600, 1480, 1420, 1197,
bicyclo[3.1.0thex-2-yl) | 1077, 1030, 954, 861, 759;
furan-2-yl methanone | 'H-NMR (CDsOD): 7.77 (s, 1H), 7.40 (d, J = 3.2 Hz, 1H), 6.64
tartrate (d, J = 3.2 Hz, 1H), 4.68-4.58 (m, 1H), 4.40 (s, 2H), 3.78-3.70
(m, 1H), 3.35-3.18 (m, 2H), 2.16 (dd, J = 12.8, 8.6 Hz, 1H),
2.10-1.93 (m, 2H), 1.25-1.18 (m, 1H), 0.72-0.63 (m, 1H);
Mass (m/z): 207 [M-+H].
36. (3-Aminomethyl-2- IR (em™): 3385, 2926, 1628, 1486, 1458, 1412, 1199, 1021,
azabicyclo[3.1.0Jhex-2- | 954, 743, 699; .
yl) (5-bromo pyridin-3- | 'H-NMR (CD;OD): 8.86 (s, 1H), 8.79 (d, J = 2.0 Hz, 1H), 8.35
yl) methanone tartrate | (d, J = 2.0 Hz, 1H), 4.60-4.52 (m, 1H), 4.42 (s, 2H), 3.38-3.30
(m, 1H), 3.30-3.18 (m, 2H), 2.26 (dd, J = 13.6, 8.3 Hz, 1H),
2.15-2.08 (m, 1H), 1.98-1.88 (m, 1H), 1.0-0.92 (m, 1H), 0.80-
0.75 (m, 1H);
Mass (m/z): 296, 298[M+H 1.
37. | (3-Aminomethyl-2- | TH-NMR (CD;OD): 8.64 (bs, 1H), 8.18-8.10 (m, 0.6H), 8.08-
azabicyclo[3.1.0]hex-2- | 7.90 (m, 1H), 7.80-7.72 (m, 0.4H), 7.62-7.52 (m, 1H), 4.68-4.58
yl) pyridin-2-yl (m, 1H), 442 (s, 2H), 3.68-3.40 (m, 3H), 2.32-2.20 (m, 1H),
methanone tartrate 2.15-2.0 (m, 1H), 1.90-1.80 (m, 1H), 1.02-0.95 (m, 0.6H), 0.93-
(3:2 mix of isomers) | 0.75 (m, 1H), 0.60-0.53 (m, 0.4H);
Mass (m/z): 218 [M+H].
38. | (3-Aminomethyl-2-aza | IR (cm™): 3422, 2926, 1625, 1591, 1485, 1389, 1198, 1077,
bicyclo[3.1.0Thex-2-yl) | 1028, 956, 861, 767, 742, 708;
pyridin-3-yl methanone | 'H-NMR (CDsOD): 9.02 (s, 0.4H), 8.90 (s, 0.6H), 8.75-8.65 (m,
tartarate 1H), 8.30 (d, J = 7.3 Hz, 0.4H), 8.20 (d, J = 7.4 Hz, 0.6H), 7.60-
(3:2 mix of isomers) | 7.52 (m, 1H), 4.62-4.52 (m, 1H), 4.42 (s, 2H), 3,80-3.75 (m,
0.6H), 3.70-3.60 (m, 0.4H), 3.30-3.10 (m, 2H), 2.35-2.22 (m,
1H), 2.18-2.0 (m, 1H), 1.98-1.80 (m, 1H), 1.05-0.92 (m, 1H),
0.90-0.75 (m, 1H);
Mass (m/z): 218 [M+H'].
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39.

(3-Aminomethyl-2-aza- | IR (cm™): 3420, 2925, 1627, 1592, 1486, 1386, 1300, 1254,

bicyclo[3.1.0Thex-2-yl) | 1199, 1076, 955, 861, 767, 742, 700;

pyridin-4-yl methanone | 'H-NMR (DMSO-de): 8.73 (d, J = 5.4 Hz, 1H), 8.70 (d, J = 5.1
_ tartarate Hz, 1H), 7.74 (d, 5.4 Hz, 1H), 7.61 (d, J = 5.1 Hz, 1H), 4.50-
(1:1 mix of isomers) | 4.40 (m, 1H), 4.0 (s, 2H), 3.20-3.0 (m, 3H), 2.10-2.0 (m, 1H),

1.80-1.70 (m, 1.5H), 1.60-1.52 (m, 0.5H), 0.90-0.75 (m, 1H),

0.70-0.64 (m, 0.5H), 0.60-0.50 (m, 0.5H);
Mass (m/z): 218 [M+H'].

Examples 40-67:

The person skilled in the art can prepare the compounds of Examples 40-67 by

following the procedures described above.

40.

N-[2-(pyridin-3-yl)-2-azabicyclo[3.1.0]hex~3-yImethyl)methylamine;

41.

5-(3-Methylaminomethyl-2-azabicyclo[3.1.0]hex-2-yl)nicotinonitrile;

42.

N-[2-(2,3-Dichioropyridin-5-yl)-2-azabicyclo[3.1.0]hex-3-
ylmethyljmethylamine;

43.

N-[2-(5-Isopropoxypyridin-3-yl)-2-azabicyclo[3.1.0}hex-3-
ylmethyl]methylamine;

44

N-[2-(5-methylpyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-ylmethylJmethylamine;

45.

1-[5-(3-Methylaminomethyl-2-azabicyclo[3.1.0Thex-2-yl)pyridin-3-
yllpyrrolidin-2-one;

46.

5-(3-Methylaminomethyl-2-azabicyclo[3.1.0Thex-2-yl)nicotinamide;

47.

N-[2-(5-Bromopyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-ylmethylJmethylamine;

48.

N-[2-(5-Methoxypyridin-3-yl)-2-azabicyclo[3.1.0}hex-3-ylmethyl]methylamine;

49,

[5-(3-methylaminomethyl-2-azabicyclo[3.1.0]hex-2-yl)pyridin-3-

yl]methylamine;

50.

2-(5-Bromopyridin-3-yl)-3-(pyrrolidin-1-ylmethyl)-2-azabicyclo[3.1.0Thexane;

51.

[2-(5-Bromopyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-ylJmethylamine;

52.

N-[2-(pyridin-3-yl)-2-azabicyclo[3.1.0Jhex~3-ylmethyl)dimethylamine;

53.

5-(3-Dimethylaminomethyl-2-azabicyclo[3.1.0]hex-2-yl)nicotinonitrile;

54.

N-[2-(2,3-Dichloropyridin-5-yl)-2-azabicyclo[3.1.0]hex-3-
ylmethyl]dimethylamine;

55.

N-[2-(5-Isopropoxypyridin-3-yl)-2-azabicyclo[3.1.0fhex-3-
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ylmethyl]dimethylamine;
56. | N-[2-(5-methylpyridin-3-yl)-2-azabicyclo[3.1.0}jhex-3-ylmethyl]dimethylamine;

57. | 1-[5-(3-Dimethylaminomethyi-2-azabicyclo[3.1.0thex-2-yl)pyridin-3-
yl}pyrrolidin-2-one;

58. | 5-(3-Dimethylaminomethyl-2-azabicyclo[3.1.0]hex-2-yl)nicotinamide;

59. | N-[2-(5-Bromopyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-yImethyl]dimethylamine;
60. | N-[2-(5-Methoxypyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-
ylmethyl]dimethylamine;

61. { [5-(3 -Dimethylaminomethyl-z-azabicycl(;[3 .1.07hex-2-yl)pyridin-3-

yl]methylamine;

62. | (3-Aminomethyl-2-azabicyclo[3.1.0Jhex-2-yl)-benzofuran-2-yl-methanone;
63. | (3-Aminomethyl-2-azabicyclo[3.1.0]hex-2-y1)~(7-bromobenzofuran-2-yl)

methanone;

64. | (4-Chloro furan-2-yl) (3-methylaminomethyl-2-azabicyclo[3.1.0]hex-2-yl)

methanone;

65. | (3-Aminomethyl-2-azabicyclo[3.1.0]hex-2-y1)~(4-bromo furan-2-ylmethanone;

66. | (3-Aminomethyl-2-azabicyclo[3.1.0]hex-2-yl)-(4-chloro-furan-2-yl) methanone;
67. | (4-Chlorofuran-2-yl)-(3-methylaminomethyl-2-azabicyclo[3.1.0]hex-2-yl)

methanone;

Biological Assays

Example 68: Binding assay for human or rat Nicotinic Acetylcholine a4}, receptor

Compounds can be evaluated according to the following procedures.
5 Materials and Methods:
Receptor source: Rat brain frontal cortex or recombinant human cDNA
expressed in CHO cells
Radioligand: [°H] Cytisine 15-40 Ci/ mmole
Final ligand concentration - [2.5 nM]
10 Non-specific determinant: Epibatidine- [0.1 pM]

Reference compound: Epibatidine

Positive control: Epibatidine
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Increasing concentrations of test compounds or standard were incubated with
membrane receptors and radioligand in 120 mM NaCl, 2.5 mM KCl, 1 mM CaCl,, 1
mM MgCl, and 50 mM TRIS-HCI (pH 7.4) for 60 minutes at room temperature. The

5 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 Ki (aM)
1. 23
2. 7
3. 41.7
4:- 594
5. 700
8. 610
10. 77
il. 46.4
12. 77.3
13. 35
14. 179
15. 383
16. 451
18. 6.4
20. 13.0
21. 465
22. 58.13
23. 2
24. 681
25. 6.9 R
26. 57
27. 253
28. 140
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29. 135
30. 247
31. 1646
32. 38.3
33. 2997
34. 55.0
35. 38.7
36. 17.8
37. 11.6
38. 45
39. 109

Literature Reference: Bunnelle W. H., Daanen J. F., Ryther K. B., Schrimpf M. R., Dart ‘
M. J., Gelain A., Meyer M. D., Frost J. M., Anderson D. J., Buckley M., Curzon P.,
Cao Y-J., Puttfarcken P., Searle X., Ji J., Putman C. B., Surowy C., Toma L. and
5 Barlocco D. Structure-Activity Studies and Analgesic Efficacy of N-(3-Pyridinyl)-
Bridged Bicyclic Diamines, Exceptionally Potent Agonists at Nicotinic Acetylcholine
Receptors. J. Med. Chem. 2007, 50, 36-27. ,
Example 69: Determination of ICso and Kj, values for Nicotinic Acetylcholine a.8;
receptor ligands '

10 A stable CHO cell line expressing recombinant human oy, nicotinic
acetylcholine receptor transiently expressing aequorin protein was used for cell-based
assay. The assay offers a non-radioactive based approach to determine binding of a
compound to ligand gated ion channels. In this specific assay, the level of intracellular
calcium, which is modulated by activation or inhibition of the channel is measured.

15 Both the channel and aequorin genes are expressed at high level under the control of
powerful CMV promotor.

The above cells were grown in 96 well clear bottom white plates in Hams F12
medium containing 10% fetal bovine serum (FBS). Prior to the addition of compounds
and / or agonist, cells were serum starved for six hours. Coelentarazine (a prosthetic

20  group for aequorin protein) was added in the medium containing 0.1 % dialyzed serum
and incubated overnight at 27 °C. Cells were washed with assay buffer and increasing

concentration of the test compound or standard were added to the plate for antagonist
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mode. A fixed concentration of the agonist (eipbatidine) was injected into the plate and
luminescence was measured for 10 seconds. For evaluation of the compound in agonist
mode, increasing concentration of the standard or test compound were injected and the
luminescence was measured. Luminescence units were plotted against the compound
concentrations using Graphpad software. ICso values of the compounds were defined as
the concentration required in reducing the luminescent units by 50 %. The Ky values
were calculated by feeding the concentration of the agonist used in the assay and its

ECso value in the same software.

Example Ky (M)
Number
1. 14
8. 4.6
9. 73.1
10. 34
Literature References: Karadsheh M. S., Shah M. S., Tang X., Macdonald R. L. and

Stitzel J. A. Functional characterization of mouse o4f3; nicotinic acetylcholine receptors
stably expressed in HEK293T cells. J. Neurochem. 2004, 91, 1138-1150.
Example 70: 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 to five
animals were housed in each cage. Animals were kept fasted over night and
maintained on a 12 hours light/dark cycle. Three rats were dosed NCE orally (15 or 5
mg/kg) and intravenously (5 mg/kg) on day 0 and day 2

At each time point blood was collected by jugular vein. Plasma was stored
frozen at -20 °C until analysis. The concentrations of the NCE compound in plasma
were determined using LC-MS/MS method. Schedule time points: Pre dose 0.25, 0.5, 1,
1.5,2, 3, 4, 6, 8, 10, 12 and 24 hours after dosing (n=3). The NCE compounds were
quantified in plasma by validated LC-MS/MS method using solid phase extraction
technique. NCE compounds were quantified in the calibration range of 1-2000 ng/mL
in plasma. Study samples were analyzed using calibration éamples in the batch and

quality control samples spread across the batch.
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Pharmacokinetic parameters Cpax, Tmax,» AUC:, Ti» and Bioavailability were
calculated by non-compartmental model using software WinNonlin version 5.0.1.
Exampl | Strai | Dose | Vehicl Route of Cax Tnax AUC, Ty | Bioavailal
e n/ (mg/k e administrati | (ng/mL (h) (ug.hr/ | (h) lity
Number | Gend g) on ) mL) (%)
er
1. Wiste 15 Water Per-Oral 219+ | 025+ 273+ | 0.58 10+5
r rat/ for 120 0.00 160 +
Male injecti 0.13
on
Wiste 5 Water | Intravenous | 1935+ | 0.14+ | 901447 | 0.99
r rat/ for 260 0.10 +
Male injecti 0.25
on
4. Wiste 15 Water Per-Oral 1559+ | 033+ | 5275% | 4.48 105+9
r rat/ for 294 0.14 652 +
Male injecti 0.76
on
Wiste 5 Water | Intravenous 956+ | 0.08+ | 1670 + | 5.82
r rat/ for 164 0.00 154 +
Male injecti 0.53
on |
11. Wiste 15 Water Per-Oral 1993+ | 031+ | 3875+ | 1.92 59+31
r rat/ for 435 0.13 846 +
Male injecti 1.20
on
Wiste 5 Water | Infravenous | 1438+ | 0.08% | 2538+ | 1.45
r rat/ for 330 0.00 1301 +
Male injecti 0.53
on
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13. Wiste 5 Water Per-Oral 753 038+ | 1536+ | L.75 89+ 18
r rat/ for 277 0.14 165 +
Male injecti 0.40
on
Wiste 5 Water | Intravenous 836 + 008+ | 1755+ | 1.43
r rat/ for 239 0.00 228 +
Male injecti | 0.11
on ‘
18. Wiste 5 Water Per-Oral 355+ | 0.08+ | 1536+ | L.75 87+24
r rat/ for 53 0.00 165 +
Male injecti 0.40-
on
Wiste 5 Water | Intravenous | 701+ | 038+ | 1755+ | 1.43
r rat/ for 213 0.14 228 +
Male injecti 0.11
on
21. Wiste 5 Wafer Per-Oral 685+ | 0.63x | 1971 £ | 1.30 | 10120
r rat/ for - 107 0.25 100 +
Male injecti 0.37
: on
Wiste 5 Water | Intravenous 1570+ | 0.08+ | 2026+ | 1.43
r rat/ for - 261 0.00 525 +
Male injecti 0.18
on
22. Wiste 5 Water Per-Oral 1104+ | 0.08+ | 2018% | 1.63 89+9
r rat/ for 211 0.00 377 +
Male injecti ' 0.11
on
Wiste 5 Water | Intravenous | 1376+ | 025+ | 2247+ | 1.34
r rat/ for 156 0.00 228 *
Male injecti 0.07
on
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23. Wiste 5 Water Per-Oral 2310+ | 0334 | 12000+ | 5.12 67+9
r rat/ for 163 0.14 1744 +
Male injecti 0.19
on
Wiste 5 Water | Intravenous | 3641+ | 0.08+ | 18007+ | 6.92
r rat/ for 89 0.00 3296 +
Male injecti 2.42
on
35. Wiste 5 Water Per-Oral 998 + 033 | 1312+ | 1.49 92+8
r rat/ for 175 0.14 146 +
Male injecti 0.26
on
Wiste 5 Water | Intravenous | 1780+ | 0.08+ | 1422+ | 1.13
r rat/ for 56 0.00 71 +
Male injecti 0.15
on

10

15

Example 71: Rodent Brain Penetration Study

Male Wiiter rats (230 - 280 grams) obtained from NIN (National Institute of
Nutrition, Hyderabad, India) was used as an experimental animal. Three animals were
housed in each cage. Animals were given water and food ad libitum throughout the
experiment, and maintained on a 12 hours light/dark cycle.

NCE compound was diséolved in water and administered orally. At Tiax (0.5,
1.0 and 2.0) animals were sacrificed to collect the plasma and brain tissue and were
homogenized. Plasma and Brain was stored frozen at -20 °C until analysis. The
concentrations of the NCE compound in plasma and Brain were determined using LC-
MS/MS method.

The NCE compounds were quantified in plasma and brain homogenate by
validated LC-MS/MS method using solid phase extraction technique. NCE compounds
were quantified in the calibration range of 1-500 ng/mL in plasma and brain
homogenate. Study samples were analyzed using calibration samples in the batch and
quality control samples spread across the batch. Extents of brain-blood ratio were
calculated (Co/C;).

-49.



23. Wste r rat/ Male 5 Water for inj ecti on Per-Oral 2310 163 0.33 0.14
12000 1744 5.12 0.19 67 9 Wster rat/ Male 5 Water for injecti on

| nt ravenowe 286407589 0. 08 0. 00 18007 3296 6.92 PCT/IN2010/000285
Exampl Strain / Dose Vehicle Roufe of : Brain
e Gender (mg/kg) administration Penetration
Number Index
(Cv/Cp)
4. Wister rat/ Male 15 Water for injection Per-Oral 11.74 +2.66
Wister rat/ Male 5 Water for injection Intravenous
11. Wister rat/ Male 15 Water for injection Per-Oral 8.75+1.589
Wister rat/ Male 5 Water for injection Intravenous
13. Wister rat/ Male 5 Water for injection | Per-Oral 10.84 +1.29
Wister rat/ Male 5 Water for injection Intravenous
18. Wister rat/ Male 5 Water for injection Per-Oral 3.52+0.13
Wister rat/ Male 5 Water for injection Intravenous
21. Wister rat/ Male 5 Water for injection Per-Oral 1.74 £ 0.27
Wister rat/ Male 5 Water for injection Intravenous
23. Wister rat/ Male 5 Water for injection Per-Oral 1.97+0.08
Wister rat/ Male 5 Water for injection Intravenous

Example 72: Object Recognition Task Model

The cognition-enhancing properties of compounds of this invention were
estimated using a model of animal cognition: the object recognition task model.

5 Male Wister rats (230 - 280 grams) obtained from N. 1. 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

10  absence of any objects.

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 (T'1) and choice trial (T2).

The experiment was carried out in a 50 x 50 x 50 cm open field made up of

15 acrylic. In the familiarization phase, (T1), the rats were placed individually in the open
field for 3 minutes, 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

-50-



2.42 35. Wste 5 Witer Per-0Oal
175 0. 14 146
WO 2011/080751

10

15

20

25

998 0.33 1312

Mal e I njecti on 0. 26 Wste 5

adjacent corners, 10 cm. from the walls. After 24 hours of the (T'1) 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 (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.

T1 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, Behav. Brain Res., 31, 47-59.

Some representative compounds have shown positive effects indicating the

increased novel object recognition viz; increased exploration time with novel object

and higher discrimination index.

1.49 92 8 r rat/

PCT/IN2010/000285

Exploration time mean + S.E.M
Example Dose mg/kg,
P ghe (sec) Inference
Number p.o.
Familiar object Novel object
4. 1 mg/kg 7.64 +1.052 14.21+2.364 Active
12. 1 mg/kg 4.651 +£0.619 16.70+2.136 Active
13. 0.1 mg/kg 7.32 +1.04 22.77 £2.12 Active
35. 0.3 mg/kg 5.30 £1.05 14.90 £ 7.74 Active

Example 73: Water Maze

Water maze consisted of a 1.8 m diameter; 0.6 m high circular water maze tub
filled with water. A platform was placed 1.0 cm below the water surface in the center of
one of the four imaginary quadrants, which remained constant for all the rats. Rats were
administered with vehicle or test compound before acquisition training and half hour
after administration of vehicle or test compound; scopolamine was administered. Rats

were lowered gently, feet first into water. A rat was allowed to swim for 60 seconds to

-5]-
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measured in acquisition trials.
10 Example 74: Mouse Forced Swim Assay
The animals were administered with vehicle or test drug prior to testing. Then
the animals were individually placed inside the plexiglass cylinder containing water for
6 minutes. The initial 2 minutes will be not be scored and remaining 4 minutes was
observed for immobility behavior. Immobility behavior is defined as no movement of
I5 animal except little action to keep the head above the water level. The water was
changed after every trial.
Example 75: DRL-72s
The antidepressant properties of compounds of this invention were evaluated
using a model of animal depression: the DRL-72s model. Male Sprague Dawley rats
20  were used as experimental animals. Rats are trained to lever press for a 4” access to
.025 ml of water for each correct response during daily 60 minute sessions. All testing
takes place on weekdays only. At the beginning of each session, the house light is
illuminated and remains lit until the session ends. No other stimuli are presented
during testing. After successful lever press training, rats are then required to respond
25  under a DRL-24 second schedule, where only lever presses that are separated by 24
seconds are reinforced. Upon stable responding on a DRL-24 second schedule (5-10
sessions), rats are trained on a DRL-72 second schedule until responding stabilizes at
approximately 15% efficiency (approx 25-35 sessions). Specifically, rats receive a
reinforcer for each response that is emitted at least 72 seconds after the previous
30  response (IRT). Responses with IRT’s less than 72 seconds do not receive a reinforcer,
and the IRT requirement is reset to 72 seconds. Efficiency is recorded as number of
reinforced responses + total number of responses. After stable baseline responding is

achieved, defined as responding for 4 consecutive sessions with no more than 10%
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Exanpl e Nunber Strain / Gender Dose (ng/kg) Vehicle Route of

adm nistration Brain Penetration Index (Cb/Cp) 4. Wster rat/ Male 15 Water
for injecwoaniRsorsOral 11.74 2.66 Wster rat/ Ml e 5 WetenNtoo/oemgect i on
Intravenous 11. Wster rat/ Male 15 Water for injection Per-Oral 8.75
1.589 Wster rat/ Male 5 Water for injection Intravenous 13. Wster rat/

Mal e oyt . . . . .
variability, animals begin drug testing. Animals receive drug no more than 1x per

week.
Example Number Dose
4, > 10 mg/kg, p.o.
13. > 10 mg/kg, p.o.

Example 76: Reversal of Formalin Induced Nociception
5 The anti-nociceptive properties of compounds of this invention were evaluated
using a model of pain: the Formalin Induced Nociception model. Male Wister rats (230
- 280 grams) obtained from N. I. N. (National Institute of Nutrition, Hyderabad, India)
was used as experimental animals.
Rats were habituated for 20 minutes in the arena before the experiment was started.
10 ‘ Duration of licks, bites and flinches were noted from 0-10 minutes and 20-35 minutes
after administration of formalin, subplantar into the right hind paw at concentrations of
5 % v/v. 50uL of water for injection was injected into the right hind paw of the rats of
the sham group. Compounds of this invention were administered orally prior to

formalin administration.

Example Number Dose
4. <10 mg/kg, p.o.
13. > 30 mg/kg, p.o.

15
Example 77: Acute Food Intake Study
The appetite suppressing properties of compounds of this invention were
studied using an animal model of hyperphagia.
Male Wister rats (200 - 210 grams) obtained from Raj Biotech, India were used
20  as experimental animals. The experiment consisted of 6 days. The rats were adapted to
the 18 hour fasting and 6 hour feeding pattern. The animals were housed in a group of
three in the cages provided with the fasting grills and were fasted for 18 hours. After 18
hour fasting the rats were separated and placed individually in a cage. Weighed amount
of feed was provided to rats for 6 hour and the feed intake at 1, 2, 4 and‘6 hours was
25 recorded. Again the rats were regrouped and fasted for 18 hour. The above procedure

was followed for 5 days. The average cumulative food intake by the rats on the last 3
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days was calculated. Animals were randomised on the basis of their last three days food

i njection Per-Oral
23. Wster

intake.

One group of 8 rats received vehicle (2 mL/Kg) orally and another set of
animals received compound of the formula (I) orally. Then the rats were given access
to food and the food intake at 1, 2, 4 and 6 hours was recorded. The food intake by the
rats treated with test compound was compared with the vehicle treated group by using
students‘t’ test.

Some representative compounds have shown positive effects indicating the

suppression of food intake i.e. hypophagia like effects.

rat/ Male 5 Water for

I njection Per-Oal

i nj ection |IntracenseEo/o@iss W st er
rat/ Male 5

I nj ection

Example Number

% Suppression of food intake compared to

vehicle

1 Hour

2 Hour

4 Hour

6 Hour

Inference

4.

3845 %

30.23 %

25.60 %

18.63 %

Active

18.

36.80 %

33.05 %

30.02 %

25.38%

A Active

Example 78: Effect of test compounds on body weight gain in high fat fed rats.

The body weight gain suppressing properties of compounds of this invention
were studied using a animal model of obesity.

Male Sprague Dawley rats (150 - 160 grams) obtained from Reliance Life
‘Sciences, India were used as experimental animals. Rats were fed with control diet
(normal pellet diet) and lard based high fat diet (45%kcal diet) for 7-8 weeks. High fat
diet fed animals was randomized according to their body weights. The animals were
housed in a group of 3-4 per cage. One group of 10 rats received vehicle (2 mL/Kg)
orally and another set of animals received compound of the formula (I) orally for- 14
days. Body weight of the animals was recorded for first three consecutive days then it
was recorded twice weekly. Weighed amount of food was given to the animals and
food intake was recorded every 24 hour for the entire study period.

Some representative compounds have shown positive effects indicating the

decrease in the body weight gain.

Example Number % Reduction in body weight gain Inference

compared to vehicle (Day 14)

4, : 33% Active
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Wster rat/ Male 5 Water for injection Intravenous Exanpl e 72: (Obj ect
Recogni ti on Task Model The cogni ti on-enhanci ng properties of
conpoundswofotiniss7sinventi on were estimated usi ng a nodelPCEINzN/N@RSS
cognition: the object recognition task nodel. 5 Male Wster rats (230 -
280 grans) obtained fromN 1. N (National Institute of Nutrition,

Hyder abad, _l ndi.a) was used as experinental animls. Four aninmals were
housed in ‘HmEﬁge. Ani mal s were kept on 20 % food deprivation before one
day and gi ye coapdinddditeighdrdlMdiufil:ogghout the experinent and naintai ned on
a 12 hours light/dark cycle. Also the rats were habituated to individua
arenas for 1 hour in the 10 absen of anyRobjects. One group of 12
rats received vehicle (1 nL/Kg) ofgl)ly andj’another set of animals received
conpound of the fornmula (1) ei e/egially R p., before one hour of the
famliar (T1l) and choice tr{ T2) experinmept was carried out in a 50
X 50 x 50 cmopen field made T f /15 Pylic. | )the fanmiliarization
phase, (Ti), the rats were placed Rhdividually in the open field for 3

m nutes, in which two identical obje astic bottles, 12.5 cm hei ght x
5.5 cmdi aneter) covered in yell 6w nh§ .-é%a#&ﬂe (al and a2) were
positioned in two WD 2011/ 080751PCT/ 1 /000285 adj acent corners, 10 cm

f h : 24 e : ,
oL gl B o TPl ey

t he sane were placed in Ti
trial. Choice phase ats were allowed to explore the open field for 3
m nutes in presence ¢ g fam|liar object (a3) and one novel object (b)

(Anber gol or gl @gseottl & dZn€ MBighand 5 cmin dianeter). Famliar
obj ects presente g?nilar 5 itu?es, col'ors and sizes. During the Tl and T2

trial, exploratRowpresfmtsdydrogobpradkyl{ def i ned as sniffing, |icking, chew ng

or havi ng novi L bri i]s jrecting the nose towards the object at
a di stance of ﬁ%géh?%%%ﬁﬁlgﬁgﬁég@@ﬁTecorded separately by stopwatch.

Sitting on an oOBj egpresems hydtogere dardded, dslogxp| oandroyy aagl, iamide, avhineever, it

was rarely observed. 10Ti | e total tine s t e ol he famliar

ob; ects. (APt bl Bt sielodtauel e ERERRG HRleglohdlobfierfar ob] ect
anddnow@!bmgLgahgﬁgﬁlwh%xwzyhnSg?hﬁydpkﬁ@m rigogni;ion t est ras Pe{foin?d
as described by Ennaceur, A., our, : : w one-trial .tes or
neur obi ol ogi cal MsfPATSENs c}’fydf?éf'fbr‘ygﬁn cy‘él?ékxl’ Elé‘ﬁoa"’x}lf%ﬂp p agpdy Bete9aRdy . Brain
Res., 31, Hoferd&clyl 2BBBRrdcHYIBESH bpfidnaly RQARORA SRS Wi HHOMA S inidyv e
effects indicating the increased novel object recognition viz; increased
expl or at i ofPTRiBRIEraRIXI QT AIFEFYSBi ect and higher discrimination index. Exanple
Nunber Dose nmg/<kg:represontsfXN, @, gt ion time mean S.E M (sec) Inference
Fanlll?g obj ect Novel object 4. 1 ng/kg 7.64 1 1.052 14.21 2.364 Active

“m” represents 1 to 4;
“n” represents 1 to 2;
“p” represents 0 to 3;

“q” represents 0 to 1.

2.The compound as claimed in claim 1, wherein ®is heteroaryl.

20

3. The compound as claimed in claim 1, wherein R; is hydrogen or alkyl.

4. The compound as claimed in claim 1, wherein R; is hydrogen or alkyl.
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12. 1 ng/kg 4.651 0.619 16.70 2.136 Active 13. 0.1 ng/kg 7.32 1.04
22.77 2.12 Active 35. 0.3 ng/kg 5.30 1.05 14.90 7.74 Active 20 Exanple
73: WAt erwbkan/0datser nmaze consisted of a 1.8 m di anet er pCO/IS20m0/00g45
circular water maze tub filled with water. A platformwas placed 1.0 cm

bel ow the water surface in the center of one of the four inmaginary
quadrants, which remained constant for all the rats. Rats were adm nistered
with vehi cPells canpaund grpsisimes v@eﬂflweha\&l@mlgﬂmlérﬁlyshioammhargromdhaf\%geﬂ, hour 25

af ter adm pistfiab) QE‘leBmY&h'a?Axﬁe Oéyah@sﬁl ?lorHHQ}iQd’ S64RA! RFLBRAKYERy,

admi ni stered. Rats viere | owered géntl |rs into water. A fat was
al | oned tocmaihoﬁnrhaﬁ@ﬂé’éél@k?élgoﬁo aryl, 51§t€r0aryfh hegerodyslyp phetaseerclldlkylhe
platformwas found during this time the trial was stopped and rat was
allowed to stay on platformfor 30 seconds before being renoved fromthe
maze. 1§ theThe avmpowndnes clhioned gupldingus iwlgredd Reeopredents hiydidogen, taller, t he rat

v el L QRSB 6, AL AL SSRYRSS g o 1 g O

Ret enti on essed h ani nal
received a single 120 seconds probe trial in vvh| ch pl atform renoved from

bl aced.dur e seaptnd 4 slahAEhn i 1 8B [ elrekd 855 BF exshB i FRePE" L ency”
to reach tNe2fb-@rbmopyridivs} yl)smlzabﬁpcﬂe[d.l(mﬁd)§3-yaﬂfﬁih)p}iﬂlh1eh@rmlhe (cm was

measur e &m ngo tion trials. 10 Exanple 74: Muse Forced Sw m Assay
The anirmal ministered with vehicle or test drug prior to testing.

Then the afp- M@nﬁbﬁyﬁdlhﬂ%ﬂ)ﬂldmi#ylo% Q%ﬂeﬁ-B?l}iﬁeﬂlﬁﬁmﬂieem gl ass cylinder

contai ning_water for 6 mnutes he initial m nutes wll be not be scored

and remai nFHgn-4-si(Frinetylagiromeradriza Yegrlol vhBlex2ey) BeHgionstartaraiobi | ity
behavi or i . [qu’%ﬁ*tgﬂsaﬁ) Mm@wt oméx.i@hﬁahﬁ%etﬁﬂ%me hlyliztot:ﬁl%n&é:t' on to

keep the head e the wa er was changed after every

trial. Exahpld> ﬁemml_ﬂd?f?% Yﬁﬁe@hﬁ’@@éﬂéﬂh@hﬁ yisrasipdlethytaming tarsrgiounds of
this ipyensl '(5)Br69§(f1§/rﬁ}ﬁa§ gﬁt?, &1'891 Ay ggb-a%‘ibx@@!dggﬁ ofiRRLRSShAe. t he

DRL- 72s nodel ey rats wer e “us experi nment al

ani mal s. Ra($Bromeopyridimesll) 3e(niosphotingrdmsthy B12-azalicydeld d dhaxene 025 m  of

wat er for gaeh..correct response during daily 60 mnute sessions. All
testing takes pf’ace on weekdays only. At the beginning of each session, the
house | i gh2-(3-Bramhépymidiveld-gl-3e(piperaemel-yisettiyl)-tatablcytlhg. h@hsxam, ends. No ot her

UL o RIS LR GFL B A USR5 ) P10
schedube, W[é{(é—Bmahyp)}reMeB-ypxzemmsydlds[au Hhex-Seinatiat pektibjadideseconds are
reinfor CedN-[&JQQ Q?h? trgll))}lfr%mr- yB%gzia&gyc(?&&a[.Oﬁﬁ%ég-?l ggtﬁ}gl[j]nqetﬁylaglgn%l e (5-10
fumarate;
[2-(5-Chloropyridin-3-yl)-2-aza-bicyclo[3.1.0]hex-3-yllmethylamine fumarate;
N-[2-(5-Methoxypyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-yl methyljmethylamine
25 fumarate;
N-[2-(5-Isopropoxypyridin-3-yl)-2-azabicyclof3.1.0]hex-3-ylmethyljmethylamine;
[2-(5-Phenylsulfanylpyridin-3-yl)-2-azabicyclo[3.1.0Thex-3-yl]Jmethylamine fumarate;
N-[2-(5-phenylsulfanylpyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-yl methyl]methylamine
fumarate;
30 [2-(Pyridin-3-yl)-2-azabicyclo[3.1.0]Thex-3-yl] methylamine fumarate;
[2-(3-Bromo-2-ethoxypyridin-5-yl)-2-azabicyclo[3.1.0]hex-3~yl-methyljmethylamine
fumarate; 4
N-[2-(3-Hydroxy pyrazin-2-yl)-2-azabicyclo[3.1.0Thex-3-yl methyl] methylamine;

N-(2-(pyrimidin-5-yl)-2-azabicyclo[3.1.0]hex-3-ylmethyl)methyl amine fumarate;
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sessions), rats are trained on a DRL-72 second schedul e until responding
stabilizes at approximately 15% efficiency (approx 25-35 sessions).
Speci fi cavbyp1wmosir ecei ve a reinforcer for each responeeTuNztoH®2em tted
at least 72 seconds after the previous 30 response (IRT). Responses wth
IRT's Il ess than 72 seconds do not receive a reinforcer, and the IRT

requirenent, Ls,reset to 72 seco .~ Eff.ici S corded as .nunber of

rei nf or cedﬁf(zszgﬁ@‘@ym‘%}ﬂﬁ "ﬁl?ﬁ%% 'zi?lza‘?l@?t?igii@ex%ﬁ&eﬂ?ﬁéﬁ?t lhasel i ne

r espondi ngarhide Adhdretéed, defined as responding for 4 consecutive sessions
with no nmore_than 10% variahjlit ani mal in drug testing. Aninmals
receive derz‘rﬁg'“hq}Péorf‘ﬁ Hyfég‘ﬁé}‘y'&gé‘%&‘%?%&@?fﬁéh%@fne@é’ @mne 2 10 ny/ kg,
p.o. 13. ?nkfdrdi®/ kg, p.o. Exanple 76: Reversal of Formalin |Induced

Noci cepti on 5The anti-nociceptive properties of conpounds of this invention

ver e eval ublt@dZ-aRiprpygidindra])-Zorzapigy ol 3tlHBhexot-emathyl) aveine Samawdei cept i on
model . Mal QWY ShREnyl BliRdih 2 -2-a§d§;ﬂ:ylglﬁ?m?]h9§§%lhﬁgtﬂylf) hfeNumbrated. (National

Institute of Nutrition, Hyderabad, ia)” was ‘used” as experinental aninmals.
Rats wer e NeABi(3-tnethyd pyadin2eyh2-aeabisyclor3. 1 lbexd atmetbebmoetby tdminex per i ment was
started. 1@8%&%1' on of licks, bites and flinches were noted from 0-10

m nutes an -35 mnutes after administration of formalin, subplantar into
t he ri ght Ni@d3-péivosemesbyl pyridinet-ypAsizdficyslod ¥ Olhex50Ametywaties f or

i nj ectipn mr%gj ected into the right hind paw of the rats of the sham
group. npounds of this invention were adninistered orally prior to

formal i n aN#Riqutelat3-gh-2-dabicpdie] 3 Ndfiesr3-Dosthyd). antine fihanggé;kg, p. 0. 13. ? 30

kg, p. |l e, 77:. .AC N t T tit
suppr esei ny GEHE PrButuh Pl T et SBURREE Lsng an
ani mal nodfmaedte;hyper phagi a. Male Wster rats (200 - 210 grans) obtai ned
f Raj B h, .l ndi . i I imals, Th
expor | ment VasRGHiEg 8P 2l NS b en FEUPREiet 8 hour
fasti ngs anBerolugdnt-2-§PEcmaflyRaticaicthyl-2eaidliciols 3. 0IRL 2 -JINH&Rshon® @ group of

three in the cages provided wth the fasting grills and were fasted for 18
hours. Aft@R#®B hour fasting the rats were separated and pl aced

i ndi vi dual (73BromodefABtran-PEIICH BIBMHonRIhyl-82daieR 1P QiR 119 rats for 6
hour and the feed int ake‘@{a%]tp{iy,e Z,W%Aand 6yhouras vvasOTZS, urecoilged. Agai n the
rats were Peaonpéatdad fasted for 18 hour. The above procedure was

ol } oved T @Ayl S AYRIGHE oML A ¥RIBRSLy ) B AffoRy, the rats on the

20  (3-Aminomethyl-2-aza bicyclo[3.1.0]hex-2-yl) furan-2-yl methanone tartrate;
(3-Aminomethyl-2-azabicyclo[3.1.0]hex-2-yl) (5-bromo pyridin-3-yl) methanone
tartrate;

(3-Aminomethyl-2-azabicyclo[3.1.0]hex-2-yl) pyridin-2-yl methanone tartrate;
(3-Aminomethyl-2-aza bicyclo[3.1.0]hex-2-yl) pyridin-3-yl methanone tartarate;

25  (3-Aminomethyl-2-aza-bicyclo[3.1.0]hex-2-yl) pyridin-4-yl methanone tartarate;
N-[2-(pyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-ylmethyl)methylamine;
5-(3-Methylaminomethyl-2-azabicyclo[3.1.0]Thex-2-yl)nicotinonitrile;
N-[2-(2,3-Dichloropyridin-5-yl)-2-azabicyclo[3.1.0Thex-3 -ylmethyl]ﬁlethylamine;

_ N-[2-(5-Isopropoxypyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-ylmethylJmethylamine;

30  N-[2-(5-methylpyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-ylmethyl]methylamine;
1-[5-(3-Methylaminomethyl-2-azabicyclo[3.1.0jhex-2-yl)pyridin-3-yl]pyrrolidin-2-one;
5-(3-Methylaminomethyl-2-azabicyclo[3.1.0]hex-2-yl)nicotinamide;
N-[2-(5-Bromopyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-ylmethyljmethylamine;

N-[2-(5-Methoxypyridin-3-yl)-2-azabicyclo|3.1.0Thex-3-ylmethylJmethylamine;
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WO 2011/ 080751PCT/ 1N2010/ 000285 days was cal cul ated. Aninmals were
random sed on the basis of their |ast three days food intake. One
group of Wonratigsoseei ved vehicle (2 ni/Kg) orally and amatrhszoieedo2es

ani mal s recei ved conpound of the fornula (1) orally. Then the rats were
gi ven access 5 to food and the food intake at 1, 2, 4 and 6 hours was

recor ded. fo i nt ake the rats treated with test conpound was
conpar ed V\H] ﬁ*'?’ﬁ‘g%@moere@ﬁ%éa&fﬂé&w&&w]w—w?wgdgtﬁu@n@@ybm@st :

Some repr eggMBabh i@ﬂfmg @ yhaN@n-3 RABhPESLdzab; QG hkexhmdi cating the
suppr essi onQ f fo%[g/ri_ nta g i@g. ,hyno ha iggl i ke lg}f'c?ée[_g??]&é&ﬁ;dﬁpl e Nunber %
Suppr essi oE]Z’(%FBW%Byﬁlqif"ékﬂ)‘gﬁﬁ%%g’[fbo fBrdhechylgmingicl e 1 Hour 2 Hour 4

Hour 6 HOUN-[24pyiaBad5if % i 8. 36.80 % 33.05 %
3. 02 54 25 38 Y R A P e e inds on body

wei ght Yai r3-RimetgHamionteslyl2aazabicyclo[3.1.07ivs-ylihicasiabujirile;gai n suppr essi ng

properties . P TR P | i ' 2S i 4Usi.ng a ani mal nodel
of obesi ty%?’?@%’?‘gg’?%ﬁ@ﬂh%‘ Zrag%ﬁg!%%gglw‘%gg %‘?ﬁg{rtrlgﬁdlo ebé’?‘r‘f’é%?’f rom

Rel i ance LNfl@-(34sopraperymysidin-prtl)&-amebicyaie(8d .(bexeX plaathpdjdiradthylahive] s. Rat s
were fed wWith_ £l Let  (nor l.et.. di et L. ard based high fat

di et (45%\M§a[? (g?r({aéﬁﬁéyéfr&"?g gi)\/\nége%gl.cy‘af?%hl‘é]g X'g'ry é?e%?ﬂ@‘%ﬁtﬁ#ﬁ?yems randoni zed
accordi ng t-@g5{hBimethdaminaeictiyi-2-azabiuych{d. ajhexeenpytidused]pyoldigioup of 3-4
per cagg. (ne group of 10 rats received vehicle (2 nL/Kg) orally and

anot her set of ani mals received compound of the fornmula (1) orally for 14

20 days. BH@Diméthylbmofontetis/l-anizatidyslo{®s.0NRE Q- dpacdiasmides st t hree
consecuti v. then it ecord tw.ce weekly. Wi ghed, anount of food
was given ﬁéggf{'}‘%{ﬂ?%ﬁd@%&ﬁd}' Vslo e ﬁ&ékl\éﬁ]&ﬁ%‘}?’myd@&n@g}éﬁwmﬂ hour for the
entire st UuNy2{g8Mdilibxypyridin-3SQE-araBREISENE . Afhby-S-yHASRATNRAS thPRMEhes hOWN
positive %Légés i.ndi cati ng the decrease in the body weight gain. Exanple
Nurber % Redddeimshyianipemsioe-asbicyeleld - l-hera? whpyristia-dtyllsecthylaniye; 14)
| nf erergce (3-Aminomethyl-2-azabicyclo[3.1.0Jhex-2-yl)-benzofuran-2-yl-methanone;
(3-Aminomethyl-2-azabicyclof3.1.0]hex-2-yl)-(7-bromobenzofuran-2-yl) methanone;
(4-Chloro furan-2-yl) (3-methylaminomethyl-2-azabicyclo[3.1.0]hex-2-yl) methanone;
(3-Aminomethyl-2-azabicyclo[3.1.0]hex-2-yl)-(4-bromo furan-2-ylmethanone;
(3-Aminomethyl-2-azabicyclo[3.1.0]hex-2-y1)-(4-chloro-furan-2-yl) methanone;
20  (4-Chlorofuran-2-yl)-(3-methylaminomethyl-2-azabicyclo[3.1.0]hex-2-yl) methanone;

and their derivatives, stereoisomers and pharmaceutically acceptable salts.
8. A process for the preparation of a compound of formula (I) as claimed in claim 1,

which comprises:

25 (a) coupling a compound of formula (12) with compound of formula (13)

(12) (13)

to form a compound of formula (14)
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4. 3.3 % Active 25 We claim 1. A conmpound of the general fornula (1), R2
and their derivatives, stereoisoners and pharmaceutically acceptable salts.
S5wher ei n wepnagsntss heteroaryl; Rl represents hydrogenpomr/istdayhgo2s
represents hydrogen or al kyl; R3 represents hydrogen, hydroxy,
hal ogen, oxo, nitro, acyl, am de, am ne, cyano, alkyl, alkoxy, cycl oal kyl,
cycl oal kyl al ky, cycl oal koxy, hal oal kyl, hal oal koxy, 10aryl, heteroaryl,

het erocycl yl or heterocyclyl al kyj?; R4 represents hydrogen, alkyl,
cycl oal kyl, cycl oal kl yal kyl, ary het eroaryl, heterocyclyl or

het er ocycl yl al kyl ; optionall 4“%? R4 aHong with nitrogen atom may form
het eroaryl or heterocyclyl( -————@(Qrepresents C N O, S 15"nt
represents 1 to 4; "n" represe 4’tOR “p" represents 0 to 3; "Q"
represents 0 to 1. 20 2. The conpo S clalned inclaiml, wherein is
heteroaryl. 3. The conpound as =-' n claiml, wherein Rl is hydrogen
or alkyl. 4. The conmpound as cl ai ned iymal, 3whereln R2 i s hydrogen or
al kyl. 5. The conpound as cl ai in aim1, wherein R3 is hydrogen,

hydr oxy, hal ogen, oxo, nitro, acyl, am de, am ne, cyano, alkyl,  alkoxy,
cycl oal kyl(b) exeértiag theltatiioxy! grya oy (14htel raesylaie srosnefFammiad]) ar yi |
heteroaryl, heterocyclyl or hetegocyclylalkyl. 5 6. The conpound as clained
in clarn11, wherein R4 represents§, hydrogen, al kyl, cycloal kyl,

cycl oal kl yal kyl, aryl, heteroar Metergﬁgclyl or heterocyclylalkyl 7.

The conpound as cl ai ned in(‘ mhcgh is selected fromthe group
/ .

consi sting of:
N12- ( 5- Bronopyri di n- 3-y1) - 2- azab|¢ cIo'S.l.O]hex-S-yInethyli-dinethylanine
1) - 2--azabi cycl 0-{3. 1. 01- hex- 3-yl ]

10 hydrochl oride; [2-(5-Bronopyrigin
met hyl ami ne; Furan-2-y1-(3- met hyan k—arka bi cycl op. 1. 0Thex-2-y1)
met hanone tartarate; T

N 2- (Pyridin-3-yl)-2- azablcyclo[ﬁ15)01hex 3-yl et hyl ] met hyl am ne
hydr ochl ori de;

N42- ( 5- Br ofsbpsactiel theacaponnd of formuja () avith afkdlamings Jp Fh PR 1 % i ne

tartarafe; G
I), wh all substitutions are as defined in clalm 1 and “Z” represents
152- ( 5- ronDpyrlfﬁp Y mﬁm 3-pyrrolidin-1-yl methyl-2-azabicycl o[ 3. 1. O]hexane

tartarate;  halogen.
(d) optionally converting ‘the compound of formula (I) to their derivatives,

stereoisomers and pharmaceutically acceptable salts.

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

which comprises:

(a) coupling the compound of formula (12) with compound of formula (13)

Ry
s
( m N/ Rlp 8] q X)q—-—R3
H
(12) (13)

to form a compound of formula (14)
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2- (5-Bronopyridi n-3-y1) - 3- (nor pholin-4-yl met hyl ) - 2- azabi cycl o[ 3. 1. 0] hexane
tartarate;

2- ( 5- Brorwpyeniidisnzsd- y1) - 3- (pi per azi n- 1-yl met hyl ) - 2- azabipcyaNafi®od2€y hexane;
N[ 2- (Pyridin-3-yl)-2-azabicycl o[ 3. 1. 0] hex- 3-yl net hyl ] di et hyl am ne; 20

N42- (5- Bronopyri di n-3-y1) - 2- azabi cycl o[ 3. 1. 0] hex- 3-yl net hyl ] net hyl am ne;
N42- (5- Chl oropyri di n-3-yl)-2- azabl cycl o[ 3. 1. 0] hex-3-y1l net hyl | net hyl am ne

fumar at e;

[ 2- (5- Chl oropyri di n-3-y1) - 2- aza-j%clo[B 1. 0] hex- 3-yl ] net hyl am ne
fumar at e;

N-[2-(5- I\/bthoxypyrldln3y1 a

abl—eyé@g)[ 3. 1. 0] hex-3-yl net hyl ] met hyl am ne
25 fumarat e, N

NA2- (5-| sopropoxypyri di n-3-y1l) - 2- apabj | o[ 3. 1. 0] hex- 3-yl met hyl | net hyl am n
e; < 7q .

[ 2- (5- Phenyl sul f anyl pyri di n-3-y1?- 2- @ yC }8‘[3}{1. 0] hex- 3-yl i net hyl am ne
fiimarate; 14)

N-P- (5- phen)gl sul fanyl pyridin-3-y 1% -azabi cycl 0[13 1. 0] hex- 3-yl net hyl i met hyl
arni ne funt ap@fertm[the %{W@XY(HWBD foymgla 4HA 1 Epsilae growp of feenuld (1))

nmet hyl am ne fumar at e;
[ 2- (3- Brono- 2- et hoxypyri di n-5-y1)|-2-azabi cycl o[ 3. 1. 0] hex- 3-yl - net hyl knet hyl
am ne fumarate; N-12-(3-Hydrox azi n- 25y1) - 2- azabi cycl o[ 3. 1. 0] hex- 3-y1
met hyl ] met hyl am ne; (

N-(2-(pyrimdin-5-yl)-2-azabmtyc| o[ 3. 1{1& hex- 3-yl met hyl ) net hyl am ne
fumarate; - 56 - N-(2-(2-trifl uordnet Kyl

pyri di n-5-yl1)-2-azabi cycl o[ 3. 1. 0] lpexy et hyl ) et hyI am ne fumarat e;
N-(2-(2-trifluoronmethyl pyridin-&-y )@yf:kp[S . 0] hex- 3-yl met hyl )
amne fumarate; 5 N-(2-(2-chloro

pyri di n-5-y1)-2-azabicycl o[ 3. 1. 0T(11t5<) 3-yl methyl) am ne fumarate;

]Ic\li- I( r2ra§ 2t f{cﬁgel(agt?%%thg.lg&ﬂgql}rlxgi)of gormu ab(llg) {hozlz?delsal?l hf%rm corX;laorxrl?lt h}(fo)rmg ne

pyri di ns 5- y1Yt: azabi cycl o[ 3. 1. 0] hex- 3-yl net hyl ) net hyl ami ne bistartarate;
N-(2-(3-trifluoronmethyl pyiidin- -y1) 2-azabi cycl op. 1. 0] hex- 3-yl met hyl )
amine 10 fumarate; N-(2-(quinolin?3-yl)-2-azabicyclo[3.1.0]hex-3-ylnethyl)
am ne fumarate; N-(2-(3-trifluor
pyridin-5-y1)-2-azabi cycl o[, 3, 40]|heX- 3- yret hyl ) net hyl ani ne funarat e;
N-(2-(quinolin-3-yl)-2-azabi Ihex 3-yl met hyl ) net hyl am ne
fumarate; 15
Benzof ur an- 2- y1- ( 3- met hyl am nonet hl EI abi cycl op. 1. 0Thex- 2-y1) net hanone

tartrate; (7-Brono

benzof uran-2-y1) - ( 3- net hyl am norret hy
met hanone tartrate; g

(3- Am nonet hyl- 2- azabi cycl o[ 3. 1. 0(] héx-2-y1)-(111-i ndol-2-y1l)-netharione; 20
( 3- Ami nonegdhydduing ake &ﬂnmmh@bsfohnﬁl]ahmg-ta {oti) compodnd @F Himute () pwhdieint art r at e;

(3- Ami nonet h ablc 1.0] hex 5bro r|d|n3y1)
met hanone ta%ﬂlrs‘itfsé‘% t'(“i%s %%é’?%‘lfg%ma]zad%ll ?Pafssmngﬂ? Bx-2-y1)
pyridin-2-g) sgmichanm n@mbaﬁh aghe; c&rﬁpo%ﬁu nefrefofiilla 2(I3Z@ their derivatives,
bi cycl o[ 3. 1. 0! hex-2-y1) r|d|n 1 rrethanone tartarate; 25

( 3- Ani Hbnet hﬁfref"S&E’ﬁrsrﬁ“é? ?‘5’[38‘3“1‘0@ YRsRePabeRlihy i di n- 4-y1 met hanone
tartarate,;

N[ 2- (pyridi n-3-yl)-2-azabi cycl o[ 3. 1. 0] hex- 3- I met hi/l ) met hyl am ne;

5( 3- Met hyl H?n%éﬁ?é@ﬂﬁf@'— the REeaBRHYE Pt SmPoUNd ef< tciatmm inrglaige 1,

N42 (2, 3-Di CWh@Jh%}ﬂ{;}rgésn 5-y1)-2-azabicycl o[ 3. 1. 0] hex- 3-yl met hyl i net hyl am n

N42 (5 | sof® epwking theicdginpodudyof Yormudr@A ) wifle taf®und of feenuld (33) met hyl | met hyl ani n

2zab J%ICF%[ 3. 1. 0] hex-2-y1)

e;

N[ 2 (5 met hyl pyri di n-3-y1) - 2- azabi cycl o[ 3. 1. 0] hex- 3-yl net hyl ] met hyl am ne;
1-[ 5- (3- Met hyl am nonet hyl - 2- azabi cycl o[ 3. 1. 0] hex- 2-y1) pyri di n-3-yl ] pyrrolid
i n-2-one; 5-(3-Methylam nonmet hyl-2-azabicycl o[ 3. 1. 0Thex- 2- yDni coti nam de;
N42- (5- Bronmopyri di n-3-y1)-2-azabi cycl of 3. 1. 0] hex- 3-yl net hyl ] net hyl am ne;

N-[ 2- (5- Met hoxypyri di n-3-y1) - 2- azabi e§@t o[ 3. 1. 0] hex- 3-yl net hyl ] net hyl ani ne;
- 57 - WD 2011/ 080751PCT/ | N2010/ 000285 -

[ 5- (3- et hyl am nonet hy1- 2- azabi cycl o[ 3. 1. 0] hex- 2-yl ) pyridi n-3-yl | net hyl am n

e1

2- (5-Bronmopyridin-3-y1)-3-(pyrrolidin-I-ylnethyl)-2-azabicycl o] 3. 1. 0] hexane
; [2-(5-Bronopyridin-3-yl)-2-azabi cyclo[3 1. 0] hex- 3-yl i net hyl am ne;

N—[2 (pyr| d| n- 3 yl) 2 azab| cycl 0[3 0] hex 3 yI met hyI )d| met hyI am ne;



20 (4-Chl orofuran-2-yl)-(3-nethyl am nonmet hyl-2-azabicycl o{ 3. 1. 0] hex- 2-y1)
nmet hanone; and their derivatives, stereoisoners and pharmaceutically
accept ablwo=alimso7s8. A process for the preparation of aprcomemuedooess f or mul a
(I') as clainmed in claim1, which conprises: 25 (a) coupling a conpound of
formula (12) with conpound of formula (13) (12)(13) to forma conpound
of fornmula (14) R3 1§ ) (c) reacting the conpound of formula (15)
with alkylam nes to forfm compound of 5fornula (I), wherein al
substitutions are as d [1 represents hal ogen.
(d) optionally con g ’ ) to their derivatives,
st ereoi soners and( ||y accept &bl &t ; -@}9—&A process for
the preparation of a c ound®of fornula (I) aimed in claim1, which
conprises: (a) coupling tthe conmpound of formula (12) with conpound of
formula (13) (12)( 13) to forma conpound of formula (14) OMs m R R3 (
15 ) (b) reacting tHe conpound of fornula3X15) wth azide salt to form
conmpound of I (c) reducing the conmpound of formula
(16) to forn}c%gagﬁﬁg&éﬁhffﬁﬁn&ka?% , Wherein all substitutions are as
defined in claim1 and "Z" represents hal ogen. (d) optionally
converting the conpound of fornuléqil) to their derivatives,

I

f

10st ereoi soners and phar naceuti acc @abi e salts. 10. A process for
the preparation of a conpou( f (I') as clainmed in claim1, which
conprises: (a) coupling the ¢b wd ofg,formula (17) with conpound of

formula (13) WD 2011/080751PCT/ 1 N2010/0Q0285

(19)
(b) deprotecting the compound of formula (19) to form compound of formula (I),
5 wherein all substitutions are as defined in claim 1 and “Z” represents halogen.
(c) optionally converting the compound of formula (I) to their derivatives,
stereoisomers and pharmaceutically acceptable salts.
11. A pharmaceutical composition comprising a compound according to any of the
preceding claims or a pharmaceutically acceptable carrier, diluent, recipient or

10 solvate along with a therapeutically effective amount of a compound according to
claim 1.

12. The pharmaceutical composition as claimed in claim 11, which comprises one or
more, additional agents selected from the group consisting 5-HT; receptors,
GABA inverse agonists and other nicotinic acetylcholine receptors.

15 13. The pharmaceutical composition as claimed in claims 11 to 12, which is in the form
of a tablet, capsule, powder, lozenges, suppositories, syrup, solution, suspension or
an injectable, wherein said form is administered in a single dose or multiple dose
units. '

14. The pharmaceutical composition as claimed in claims 11 to 14, for the treatment of

20 clinical conditions such as anxiety, alzheimer’s disease, depression, convulsive
disorders, cognitive memory disorders, ADHD (Attention  Deficient
Disorder/Hyperactivity Syndrome), pain, psychosis, psychotic depression, .

-61-



(17)( 13) to forma conmpound of formula (19) R3 (i9 (b) deprotecting
the conmpound of formula (19) to form conpound of formula (1), 5wherein all
subst i t utwonstizse7sas defined in claim1 and "Z" represerCI/INal100g@28s (C)
optionally converting the conpound of formula (1) to their derivatives,
stereoi somers and pharmaceutically acceptable salts. 11. A pharnmaceuti cal
conposi tion conpri Si n&l a conpound according to any of the preceding clains
or a phar mac RAFIESON|sydiscase sehipppbreniy sleep disgrderse mithdiepe| Foendrugrabag@sol vat e

along with a #h%ﬁ@?xﬂhh@@énht}@e%fxﬁﬁﬁéﬂ%@éﬂ%{ﬂl of & compound according to
claiml. 12. The pharmaceutical conposition as claimed in claim21l, which

conpri ses dneAdrethpdfar the ggptmenmdle disgeder of the cerdtabuerfousrsystéra rejated [ @onsi st i ng

5 HTI 7 1 CCCDIREfd hEARALLWARAR rBaBRISh A ALAEH tlER MifliGooRpRL chol T ne

receptors. 1513. The pharimaceuti cal conp t1on as clal s 11 to
12, whi &h i s nreviding tpoaid pitieat & dhdrepeuticdlyseffeetivepamoiert , ofl zempamd of
suppositorie {0 si.on_or an injectable, wherein said
formis adm ﬁfpg?l}éiégiga? %e%ggé}nnagygﬁ%%gczgi%s?% tiple dose units. 14. The

phar maceut il6-ah nethoddsi the tmatmentalf aidiseeter of the atmml dekvdis s§tem fédited fieort 1 eat ment

of 20 clinig .tiops.such as anxi et | zhel oer' s .di sease, .

depr essi on, c%%ﬁ%? g? it/hg %G zs%?oﬁg'rcsf ?CCB‘(%’Q H T?%@aﬁﬁmrﬁf"lﬁ @SBP‘EJ‘gF%‘}g e
(Attention Dehamment GempediesilyHeffectaet abiny By B déodipdlind R ElainPSIy CHAOSI S,
psychogbc de%re Si ﬁn .Ear Ki nson'.s. di se, schi fl-’%eni a, sleep disorders,
wi t hdr dhal £ rSMCHPHY Wit 48wy arsitine S-HfwdeeBigr: ITYRISE pEABIES 2 d
obesity. 15. othermichtiic bastyltHoting feeggtsrent of a di sorder of the central
nervous syﬁég{?rel t ed t8' or «ﬂf'f ected by the a4132 nicotinic receptor, in a
patient in ngli@}d@@qur IR ETF2ifo he i theysaid, ligordey is anxiely.plabsimesist a

t her apeut i caldiga®f fdepiisich, 2BMHINiveO HisdrdeRMROHAN ekl TdlsBrdtls) Asergef i ned in
any one of clains. 1 to 7. 16. A nethod for the treatrment of a disorder of

the central Aefewing 1sficicahDiserdsyHypearastisity S7idsemedpaiy. pstiehosisAmyeliatiot i ni ¢
recept@s in g,vggsll bl LA 1Ng i

t her apeuti calr?y ef?‘né?tQ %bgaﬁgﬁg&%&kgﬁ%%’uﬂ%%o?@%@%% , rf“gall &0rbi nat i on
with a group degabuss syngromeHmild cqpnitive dppairment @aBRAesifiver se agoni sts and ot her
ni cotinic I j : 7 ordin cl ai m 15,
Whorei n ¢ hes ab ¥ aroPauEERERE B arf one FERIEPE (P BOBEHAMASES, O,
convul si ve dimsslicdment for dlypnir¢atment mpdror predénsion déseases AR (Mg midotimic Def i ci ent
Di sorder/ Hypggcgélto'}vi ty Syndrone), pain, psychosis, psychotic 15depression,
par ki nson' s sease, schizophrenia, sleep disorders, wthdrawal from drug
abuse 2y ndi®nEe niel of cogpuuhd vecordipits nentlaiand8.ofve shé YreathBnt bl eliitala
conpound accaqr di. to .any one of .the ¢l ains to 7 in the mapufacture of
nedi canent fSPgélﬁ%’stspglh?%%W&%na&hSPmﬁrse SRS Fprms?gag%‘g’“’r%lé'fi LELD 24132

ni cotinic recegtitive m2Ad8: difdrdersiSADOID CAMAGILA Dokl Disdtel/Aypdisotiii m 18,

for the trea&,}rre t of clinical caqnditions such as anxiety, alzheiner's

di sease, deprdBUPBR: RGHy uIPSYShEsy; SRVEhatis, depigrrion. v PapdRORY fisdFder s, ADHD
(Attention DeéHigdparthiaD sﬂi&Ed&Edrﬁﬁf@,eWﬁaﬂa%lt YroRY MO MBlse BRdRbmd)SHAROS! S,
psychoti c depression, parkinson's disease, schizophrenia, sleep disorders,
wi t hdr | f COIAYeUBPABUSH 289 phesBHe, nild 25cognitive inpairnent and

obesi ty. 2. AbGRIBAVRIARCS bPUITRF1 WheriFingidia S Al fliBisbakel compound i s

r adi ol abel ed. 3

30
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