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5 need for conpounds that are useful for nodulating nicotinic
acetylcholine receptors. In our research in area of nicotinic

acet yl cholwoeorimseept ors, we found that bicyclic conpoumndsneioiobtszul a
(1) denonstrate very high nicotinic acetylcholine receptor affinity.
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2- (5-Bronopyri di n-3-y1)-3-(norpholin-4-yl methyl)-2-azabi cycl op. 1. Olhe

xane tartarate; _ _ _

ﬁ ( 5- Br onopgnbdiorerst 3/ 1) - 3- (pi per azi n- 1-yl met hyl ) - 2- az »eirayhefodzss. O]
exane;

N[ 2- (Pyridin-3-yl)-2-azabi cycl o[ 3. 1. 0] hex- 3- ylnethyl]dlnethylanlne

10

Na2- (- B oniitian of. thesy Fyceptorsy Thpsie meysoral gicrunic 945 RePRY figdnds MR ani n

represent a novei class of therapeutic agents for treating depression and anxiety
N42 (5-Chl oropyridin-3-yl)-2-azabicycl o[ 3. 1. 0] hex-3-yl meth rere hyl am

i ne funmarat glsorders (See examples Shytle et al., Nicotinic acetylcholine receptors as ta

[ 2- (5- Chl or afidepdishnts-MOE. Pspchaati 0¥E| 0[5358505Rans-c3 -2y Newbhu! | nagstitie
filmarate;

N- [ 2- ( 5- Rt FOsgrRR/irhibitian on, tisptine moaddisqrdgrs; paclimipary souirpllod fdienge Mt ny |
am ne 15 f upRtAiy@dmine, Depress. Anxnety, 2002, 16: 89-92), Recent studies have also been

9'[ <[51r2n E]g ! so?er obed thith EA&RS ;}i"} a role §5 %erg%%n%ll?an%e grLorSers 31‘h¥ n%ttipeyan]imt h

[ 2- (]{3 Phenybaﬂ}p%aslyétw rAGKR- Beayds dn @FavkieaiealoplotctiorDinhiawitdr a4l dirﬁm’eyl am
ine funarate

N- p- ( 5- phenfﬁsgﬂmsfagﬂww Y1Vaisdies b aaimel mGrSls of 88, OBt 2S- SEREERy1 1 m
et hyl amipe f)‘NemiireahE, TiOrole of neuronal nicotinic acetylcholme receptors in acute and

2- di b 3..1.0 h f
[ 2- (5 Br omoSoke STy RFRATRESCY T Dl T9GE GRb oYL i 2 R
met hyl am ne4fpmarate; N [2-(3-Hydroxy

N (2= (pyri 1 i n. BegRAC RSy ba e Tiohfer AEmEY o (BN B ooy
fumarat e; 2bBardida®@- (02 -thedidting omiootimt'h ckntral effects. Chromc nicotine exposure (m
]E’?’L'ng'r o yﬁﬁr@ ,?%ﬁ?él? u%‘;ﬁ clllt?n]ﬁ Q?s)ferr%) YalB B ihorlE B the A of w.b;

pyri di n- 5- y AACER Amprbgudatioh)s [aithl flﬁl}:fnmxl- Baphication$) for) withdrangalf Whese studies
N-(2-(2-chl g‘%%ﬁ?%’ tlhz?s;Hc ﬁ?l%(%?)fl ﬁlc%ﬁé) &q‘ﬁ}' 9409[1&‘} ﬂgagclshlﬁ?& § o 41&? Hié’ Er) th@m ne

ftunarat e;
pyri.di n- 5- y tryatRem ofldicgioh. dPﬁlO&klm]:théxA 3ovel meehapisin of astion apdipaiprdiekuse

N-(2- (3-met byluihd a%' ; txz p?fcﬁ&&ﬁ%ﬁhﬁibﬁselisﬂkﬂé% “Phashl B8 ft)()b) gt hyl
am ne bistartarate; uor onet
pyri di n28- y89-98 Goeatiaby & Q?Cf_lc @)y hpierlings: rﬁam}‘?l $lass raf ebzf nieRgpastial
N-(2- (qui n%%dms% e Fﬁkﬁg%@s%%&gwd e6¥n ot 2000 H: kPG he oy,

fumar at e; oro

pyri di n- 5- ylepepiordiggiiscaje plsp sxm:cf@ql trebe of yap i theyireptment pf/obspiyn@i et al,
fumarate; ypbfiges, b6ty vﬁlﬁéﬂt anépaf&maﬁmamm&x@{h@ rdatthefldr8esy, upetép! | )
met hyl am ne fumar at &

Benzof ti ranb@dﬁhe(lgz%t?rﬁ&ﬁﬂ?ior net hyl - 2- azabi cycl oP. 1. 0Thex- 2-yl ) et
hanone bartrat e; gyl foEétﬁé'thhe above studles strongly suggest that compounds which are

benzof uran- 2-y1) - ( 3- mét hyl ami nonet hy1- 2- azabi cyel o[ 3. 1. 0] hex- 2-y0
met hanone t &% (fagegtor modufators, i.e. ligands, may be usefi for herapeutic indications

(3- Am nonet Wiud%ﬁ%ﬂ@ﬁéa@ﬂi&lt@f &sé‘as&]a%&at@d widh a@éﬁhﬂ iGiRkrofy, admittnanone

; 10 (3- Am nonet hyl-2-aza, bicyclop. 1. 0Thex-2-y1) furan-2- rrethanone
tartrate; (@ﬂ?ﬂ?ﬁgﬁB‘fPeﬂstN&he@f‘éféBﬁl ﬁlﬁ{@fi&l’f 6rffﬁ Sa the {rqafment op pespgality

pyri di n- 3-y &kord®s Bashofeschidbpiralia ithe treatment of behavmral disorders, e.g. anxiety,
(3- Ami nonet hyl- 2-azabi o 6Thex 2- 1) pyr apone

| oD. 1. di
tartraté® (aSPsHPhoPfs Hi{f’gesg“’%lz%o“lﬂ‘@?’%l disad &‘3’0]4‘\% "Be)‘/‘i)rreé)ﬁal“dlai‘?% yl

met hanone t giifhmidhich; theStednAt SORBINE bt Ztsofles sati0dsPatiaibbire Misdasy 1)
pyridin-4-yl neth l%rtone tartarate;
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ot herwi se stated, the following ternms used in the speci fi cation and
cl aims have the neani ngs given below. The term "hal ogen" neans
fluorine, chlorine, bromne or iodine. 15The term"al k

strai ght chain oPaient auklisaiipns JWPMORIFOHS %&ll‘é%ﬂoo%ﬂ%ﬁétér\b&sﬁﬁ?@ﬁ@ﬁ%f

carbon and hu@raawema%f&mp$ﬁu§aﬂ%am JHARBhHE ééemamu&aeéeewﬁ £rﬂm
one to eight carbon atonms, and which 1s attached to_the rest of the

mol ecul e by & elpigH do thsniselubsie fist eayment ok yrrious rCNID slisopiersy Yehileetompl |

ethyl, n-prop¥linic b&%d@lbﬁ&%bceﬂﬁgc&ﬁlﬁuﬁds fve bRShTAIRIsEd, Merédifnigs oBRANS
an al kyI group attached via an oxy | inkage to the rest of the

nol ecul e? ?ﬁpﬁ)éwpoaf}cﬁg}@yﬂmgﬁqﬁdﬁgr qlqglél]agg%mﬁ@pwlcg?lﬁ)@)ggpeptors In

propyl oxy, io§PrdRER8Y hp)(iﬁéaad'fdm&dlﬁld hdé@/lcholme recepld?§ WeIfBundCihal erbiiy! "
means non-aronmati¢c npno or nmulti cyclic ”gﬁ systens of 3 to 12

car bon at om§ompsugd, ph fQrmuta, gy damprsipte epphigh NiFtinisqacehplby BEsAter
25cycl obut y|at'ﬁrﬁi?l CHiRREsE it issdhtobidaeot thisGaveli: tqul&ecccﬁipaaﬁdgywﬁﬁbm ﬁbé|
means cycl o rougﬁdl rect]y, attached to a”i%ar q_

term"cycl oéEF@i%‘ﬁ? © 385 WrthsigafpenipRYengen /i a ve 1398/& qepdral Pﬁ'@"“s
systens 10f 3Iysien didordedd Gr@isofdeR MfoctéddRd @BynicaMRIresploaxy” groups

i ncl ude cycl_opropyl XY BO,QYCIobutonxy, cycl opent yl oxy,

cycl ohexyl o@ﬂﬁﬁm The term "hal oal kyl " neans strai ght
or branched f:hai meﬁ.ﬂn’legeht Eklﬁfdiitlbﬁlxﬁlatb@% abvl dﬂ@g?ﬁﬁi‘ohﬂ ditutiae aatylvholine
atonms. Exenpl ar al oa up, e uor.one

i {1 vor omet Rypevs Besnr cameuen 9F Bl Pt Qhotier o Bt pppisomers

di f | uor oet hyharmasbutidally béckptabld kudts h.r&lrwlnpbmlomabdmmyﬂg teans strai ght or
branche%%chai n al koxy radicals -8- containing one to three carbon

at ons. enpl ary "hal oal | coxy" groups include fl uoronethoxy,

di fl uor onet hoxy, trifluoromet hoxyBetrifl uoroethoxy, fluoroethoxy,

di fl uoroet hoxy and the |ike. The means any functi onal
group or substituent derived fr romati c ring, Exenplary
"aryl ™" groups i ncl ude phenyl( pht d the like. The term

“heteroaryl " means organic cd tha{P contai tVa ring structure
containing atoms in addition to cafbon ch as sul fur, oxygen or
nitrogen, as part of the ring, thepe a | atonms may be repeated
nore than once in ring. These rings hg ]ﬁ)@T“Ry npl e aromatic
rings or non-aromatic rings. Exenplary~lhe&teroaryl"” groups 10 incl ude
pyridi ne, pyrimdine, bengofuranyl, benzothi ophene, fury',

di oxal anyl , pyrrol yl, { oxazpl yI pyri dyl , pyri dazi nyl, pyrimdinyl,
pyrazi nyl, qui no‘ﬁ%% |n| t he The term
"het er oar al kyl S Re er’i’f s filogacd d| cal directly bonded to an

al kyl group. Thellltrelsrmentbﬁj/(&bmyyﬁhl}(ﬂl, means 3 to 12-nenebered rings,
whose ring structures 15 cI ude to 3 heteroatons, these additional

atoms may be re F@&geﬂtﬁ}’% R dk¥%e in ring. Exenplary

"het eroegcl y1" gROtepeséntc hydiegepy hydobxyd halgten, pkqnemi:rd,i ang anidg) eangine,ny | |
nmor phol i nyl andi%gdgy l.i ke. The._t 0 al k
het er ocycl y¥4Pn g’i ?‘1&3‘9’? AR ﬁ@ﬂoa{f@t@#’k %ﬁ&aﬁl& Mﬁ?ﬁﬁzatfagqafktgﬁ ng
groups nay hsil, aubmhﬂthétadcﬁﬂyluﬂI&tdmiyclphncgﬂ they are cycl oal kyl,
cycl oal kyl al kyl ,: , cI oal kox éﬂ’ he ero a
het erocycl yl an e[pgp g?"%f/? % L cyyloalis; a%i clpa Q‘@ﬁg‘?’? @h?‘gte%’ﬁ’y bhese
groups rray hae:ﬁe;}cmbehbtémc;Myldﬁe_/l,g:pﬁmmlljzRmandslq aigngodvittin pitkogapeatom may
hydr oxy,..hal.o oxo, carboxylic, am ne, am de, alkyl,
al koxy, 2ﬁal 8%%&7 erog ’fy ?\r eeé? ‘g%/ 25The term "stereoi soners” is a
general term for“Xlrbpresemeer N, ©OfS;t he i ndi vi dual nol ecules that differ

only in the ori e‘nt’%:[eﬁr(e)s%ntslttge'r atons in space. It includes mrror
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15 (99.8 D) was used as solvent. TMS was used as internal reference
standard. Chem cal shift values are expressed in parts per mllion
(8) val ueswoitgnswsl owi ng abbrevi ations are used for tperadotid/gbissi ty
for the NVMR signals: s=singlet, bs=broad singlet, d=doublet,
t=triplet, g=quartet, qui=quintet, h=heptet, dd=doubl e doubl et,

d- doubl e trlpl et, tt=t- riplet of triplets, nmenultiplet.

Chr omat ogr aphy r@f@?@seﬂiti l¢elurm 20 chronat ography performed using 100
- 200 mesh siliea gelsaRt®%ecut ed under nitrogen pressure (flash
chromat ogr aphy) conditions. The conpounds of the invention can

8L 72

be used in conbi“AatrtEweRF Q1 lot her therapeutic agents or approaches

used to treat O*Th@bx%ye%mnv&rhﬁn GeIadk td QRsSofl d MbREeLiBAN it ard@RnbE Of
approaches include 5-HTl4 receptors, GABA.inverse_agonists rtand ot her

25ni cot ini coppeingd|of tf%‘m‘ﬁl?e(l} de é‘HPBfaém"el hmefierneghih thedreatpegt of gious

present i NVfRtdeRhat hidQelHSd UM Gicoblhic kdieptiE.esent lnventl on and the
above nentioned_conbi nati on partner

my be adm ni |y
(e.g. kit of papeesificgllys thsyeqntpe P“qsn"fz'i’i@ IBYFﬁP?PaEr&d{SF@L\ g‘i‘ ?8ﬁ
(e.9. capSWafofr diselaérSt Juch | & agbley] Qlheiinbes alivhsa Sdepﬁtduﬂ:fl @fnvmiee_:
el enent of the conbination of the 3 esen ven i.on,nmay lﬁ%_cgr or
to, concur rdigfdersy, eRERLND s e BERAY t I ARt ¢ Hefiokyn

el ementgof Elﬁtﬁd&m&r&ﬁﬁi@ Bmﬁﬁ‘orﬁé’)epm, ﬁ:_ﬂbs_ls, @mmttmpmgmb@armrism’s to,

concurrent , Oor_su ni st.ration t he, ot

el enent. of ’%‘?%SGCWP ‘?qq% E’P‘H ?Is?ﬁ’ilﬁrs’cgﬂlrbgf)%zim@f hrf“ﬁgglbs? g%dﬁ?m? nr{/uécli'\tl on
and the on&ogrltlmmgaxﬁﬁkitindojbedlty active ingredi ent are present in
separate forrrul thes arate for ered
si nul t aneousl| y ?fef’ﬁpe mnveation [%}US amﬁ%’el}élca %ﬁ SEHO%
relates to dohlelnmga tﬁﬁramumnpaﬁﬁetdvammrdom letast dnheoppesd of fqmwlarﬁ)s on

i n conbj atl st.one f i .he 5
mant acklr el dutaiafieoi gt php Aoty - AEE A nedbe i

di seases andmixure inith atisast one sulmbmmdgumﬁdamvsmsop@@ip@n@ readily
availableincluin |soto of__hvdrogen -1l n,
phosphorus, sul %eQF%% ﬁngﬁ%{t%’e aq% %mG‘ﬁésb%} '{;‘hﬁeﬁéag Eo%&’%?
exanpl e: ZJIbl;muE-LI) fbimse xasﬁﬁzcﬂaagnmr tHeNDY, a_smll ag #@, usg gin ragdipjpbeledp
35s, 123/, 124131/ ofs
corrpound ofcoﬁ‘g?fglr%a f%:n?rau a ( %pa(r:eanﬁ[?gmrz% 10 gbgﬂgé%te%%egf ﬁg"asf% andard
t echni qfes disoalars that arelaind to cefhavdotinicyecepipser nat i vel y, conpound of
formula (1) rad f*rﬁ!ﬁn'%} gsgeé@” thd! 1&@&1095&?1%9{3%955&601? %bﬁﬂéﬁi&orﬂﬂ efe of
the starting ma eria rin an internediate used in'the syntheS|s of .
t he conpourthe opfesdnd inventipn (in )combingon yith ik leagt ana dinthen Betivedingistisetuion s
may be cony, r Yeo! thAGQinS Rt OP GreveitRhi 6 dkbA6d ahd zi ng
in custom s@ér}llth%gttgl sog% E&aggﬁ;%ng ﬁogéﬁp?‘gbe conpgfmds such as Amer sham
Cor por at i oreondifidorisngt on Hei ghts, IL; Canbrige |sotopes Laboratories,
Inc. Angover, Zfbe RAY HeOhi&fion Whsiks 9 ASR, aRByN
Labora?%fl es, Lex%t}r?g KS; %Q&Fl can Ragrl!o absel ed em ca(iog‘(bﬂf% & 20
St. Loui s, N@ﬂmdsf01‘“Sl%énl’éﬂoaﬁiéloéﬁﬁ@ﬁlal@gues of conpound of formula (1)
may be used in & i{é? 'aﬁ&ﬁer%ﬂé@ﬂ, R Iﬁ@nﬁé(:ﬁfui’lﬁér%lﬁt@@tor 18k BroRéss Frlpteparing

nicotinic receptor [igands in a variet di sease are where a4132

ni cotini c resuepds of foymAlasDand Beir d VG@O“EE"‘FQW m%aﬂaﬂﬁ%fr%& ed

conpounds qf gf% g (1) are useful as inmging agents and 25
bi omarker fo Cc gg t herapy and di agnosi's, Such rad oI abel ed

conpoundfs ar e aRﬁHGWB'@Wﬁ cQRIOYRdr P the| BFERainvEgign doglide Loy sReriged

Ct 4132 ni Cofeldy &drtﬁéﬁ%ﬂamfey %ﬁ&éo@d&&e@rﬂd §Eéﬂn&¢é1ﬁcall§%&ca?tﬁ@ﬁ&hl@s The
i sotopically |abel ed ngoun s are particularly useful in SPECT .

(single phdlr@ﬁntéfiiﬁes%qnéhmﬁ RS 66 penskrwdde Palimisd Al n PET (positron

eni ssi on. t%‘?ﬂ[ﬁ@ﬂ&)ﬁbpyrﬁﬁl-ﬂmfz%ﬁﬁ Igfak. Oﬁmﬁﬁ&hﬂnﬁmethylammel n order
to use the Ii:(d)rrplcljlun&js of forrmula (1) in therapy, they will normally be
ydrochloride;
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The active conpounds of the invention nmay al so be formulated in
rectal conpositions such as suppositories or retention enemas, e.dg.,
cont ai ni ngwoesseirspnal suppository bases such as cocoachuiioesooosss
ot her gl ycerides. For intranasal admnistration or

adm ni stration by inhalation, the active conpounds of the invention

are conveniently delivered in the formof an aerosol spray froma
pr essur i zed2déMremonyridinr3-d)-Fretabicyled3. bPHpaxchylhmetiplaming: using a

i nhal er or FJS@{*&-H @trﬁécﬁyiar}uamﬁaﬁylszaazﬁ bﬁ&d@{anr@ﬁemnﬁ; e tRRGR 4 arated

suitable pro | an orodi f | uor onmet h

trichl or of | Xrb2-ERwsidinatra)- g@?%bPﬂY@pB”t]e ]h%tﬂ'ﬁ@@%ﬂﬁ‘ﬁﬁélam@&r*ﬁ%cﬂﬂéﬁ@r de or
ot her suitalle, Qﬁﬁmﬁyﬁynélﬂ-g-yg%&gﬁc%_l[ﬁ 1mxiseyhﬁ&hﬁ1emylmndo»ar@fa&w di ng

a valve to dellver a ter ed ampunt di cament for pressurized

cont ai net o Crdistiopyridin-gry{)- 3d6’ﬁ‘l°li‘ihﬂ'layl@ﬁthﬂﬂ‘%b'ﬁi‘c@%réﬁ?ﬁﬁnﬁﬁar@*a“t *he
active corrmoesn@mmb}&iﬁ-%x)@ @wﬁhmyhﬁetm)eiﬁaaiewolshcu;hssta;h,e in the
form of powder. Capsules and cartridges (nade, 10 for exanple, from
gel atin) f JAt35%8 i n an i nhal er or insufflator may be formul ated

owdlor ”'bQ’é’e"a‘ﬂ}?“?‘s’y‘fﬂéﬁéﬁ?b'ﬁp@@m‘*“ﬁm%ymhmﬁ“mp et ons o
treatment oF--HemEErtyl ?é?é"?yélf’alr@gexf%y%g\yﬁs'(@i@ amigf graine) in the
i\é erag el(ﬁ? ;&lI-t[z-PJB%o@Sn;iﬂlﬁlB@f)Eﬁ @b&g}é@d{s Mgﬁ%3%mnéthﬁ]m£l@¢zfmlﬂat er edddofse
or u I 0SO ns conpoun (0]
the l nvont SR ompgid s I-Pebiae S et mits QiR iene it hn

t he range 1fi@amage;to 10 ng. Adm nistration may be several tines daily,

for exanpl 4 ar, e 1, or. 3 doses
cach 1 me: 10-Chorsmy ol it Tl Pk ko SRRy Rnd o dedle &

formula (I )N-qu-(i—klﬁthbxﬁ:@fidinat-yl)&xazazmyds[3deﬁ]haxé!dylantndwﬂrme&mabmwsed to
pr oduce d| canment, along with conventional pharnmaceuti cal

auxi | i aﬁae fl’l ers and additives. Such a therapy includes

mul tiple chdu[:c e‘islso;ﬁropoxgmami-byl)-aehzahnygtoal -Olyext-vy Inctirpblateitylasnino npounds
si mul t aneo |l e und
ndi vi dual 15-0-RrEBulup Ry BeaS Ml  e A AR REC e

i nterval orN-ZB(%ﬁpaylatlﬁhypyrxmm3-dk)ﬁ-atzdalmlq[?fﬂ Bihex-Bol pethplimethdhmisb f ect
or mni mzefut heepotentlal side-effects of the drugs according to the
known pri nci pFes of pharmacol ogy. The dose of the active conpounds
can var3o de{@@!hdmghyh—ﬁ-m@cuc@[&h@}hc&é -yilheethsdamiae fmaateri ni st r at | on

age and we U i t
treated anoﬁgg B?{;n&% lch% n ﬁ%sﬁgfze §a¥[§1quetxerelnr@§h ereirn to a
phar macol ogiwaitaiey 30 effectl ve armunt of the conpounds of general

Formula (1 )y 5% 194rb, -9 QIR AL AR SRELSS Py PORIARhIOSE of

the active c nventi'on, er oral, parenteral,
nasal or bLi‘&@c(Pmmldlmﬁsd)r%ﬂab!nWlQ[élélheﬁr@éﬂlag*éylk@ﬁml amiNeEVMATRST t he
treatne D, N2OHL0) f wiRdivhinas, " ef erred
to abov%g %Eﬁ&%@%@éﬁ%ﬁﬁ&ﬁﬁ%}g%\%&?r?glr%]g%?%nf pery uni t dose

whi ch coul cﬁnbéeﬁ@m“afﬁ,stered for exanple, 1 to 4 tinmes per day.

Met hod of m BROUNAS - 0fnid Ob (L Andd3-yaRhyBamieepar ed by
Schene | a?&ggj\/\gﬁ% mﬁ[ﬁﬂ( l%l?yliS) wfy gtjlrr@ I Y yl3| n above
formul a (13§1malaﬁé synbol "Z" represents haI ogen. The conpound of

formula (12%.¢4.56. ;
conpound of f5rmt 338“"‘3““5% TR 22'3?“”5?%{3‘““*‘?‘) e O | s
8

conver t Y thﬁ-@ré”’slylpféf@yg pyD-2-arakichigold éﬂhﬁﬁo%ﬁﬂlewn F‘@Pﬁlﬁ“ﬁa@f’é) The
conpound OfN{(ﬂfﬁMElﬁyl(p%rﬁ)lmlﬁyﬂ-ﬁ ﬁ@aﬁoﬁslclwe,t1m]ﬁéxky§1n@mmﬁ&h§&nﬁﬁﬁ m
conmpound of formula he first stép of the above preparation,
t he conpourkistgtargtesy rrul a (12) is coupled wth conpound of for rrul a (13)
in presencengj. 32tr1¥1uoroflﬂét @Gﬁﬁ;@@pﬂ%@&tﬂ[ﬂ%né{@mﬁ

(B1NAP) and pa | adi um cat'al'ysts to obtain conpound of u?,orrml a (14).
fumarate;
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cesium carbonate or m xtures thereof and preferably by using sodi um
tert-butoxide. The reaction is carried by using phosphino |igands
such as 2,wozohjosdzei phenyl phosphi no) - 1, 1' - bi napht hyl , ferhiRphieso2ss
dppf, cy3p, Tol 3P or m xture - 14 - thereof, preferabl y using

2, 2' - bi s(di phenyl phosphi no) -1, 1' - bi napht hyl . The pal | adi um r eagent s
|ncI ude Pd(0Ac)?2, Pd2(dba)3, Pd(dpp0C12 PdéipghB)ZClz Pd( PP104 &
Pd(dba) 2 and- (%{@ﬁle’-ﬂlaﬁl—)g}) P@@@@M@?['Qlﬂ]mi“ﬁmé Aming fpearaleur e may range
fromroomt I

R e Ay e P R S i R L
reaction cafimata® be carried out under mcrowave condition. The
durati on ofyid %?.ﬁmﬁlsmpz—a@axsmpaagq ORI Hfheiog ERUDAS furgleCr D! Y

froma perio econd ep of the above
pr epar atd onBef@ﬁ@m@&ﬁdﬁﬁwmaﬂﬂmﬁmﬁfdﬂ?ﬁwlﬁﬁﬂr @B@n%@l)’a?thaﬂone

met hanesul fgayte. chl oride is converted into corrpound of fornula (15)
in 10 presence of base. This reaction is pr ef erably carried out in a

sol vent suci-Bieme bmﬁwﬁyl){%mﬁtaﬂwmﬂ@mw azapicg¢[g1l M2y ol uene,

pyridine, ehtWinoacatake, dichloronethane and the like or a mxture
t her eof and _preferabl.y ridine and, dichloronmethane. The

reaction isG d%lPWP@Ethﬂtﬁ‘a%ahw}{ﬁl@géﬁ x4ty Bandel2ryDyaethgl¥reim car bonat e,

pot assi wn c@ rAQQﬂaﬁl@thylsp@atmyabBar% Ra-6) f@remzlymsmrkbﬁaemte,cal ci um
car bonat e, érleth

e o A BOMHEN R épmﬁ%)' BoRheh hy D P Gaene.  Tre

durati on oftaftdag; reaction may range from1l to 4 hours, preferably from
a period of (1 to 3 e third f the above
prepar at i or® @H‘é‘o’z’i‘f’)‘pd?)‘%ﬁ??ﬁb‘&mf[%rlﬂﬁﬁﬁg PS?W%“‘?‘P’@E‘E AONF BHAEE Kyl anmi ne
to ;or m cormmmoagéthgem&mlcyélonsrtw]max(ﬁ S pﬁhﬁrﬁfl-&ﬂﬂﬁharﬂﬂe Mﬁarﬁted f
preferaply le t.in.a so no ra r of ur an,
t ol ueneP4 t(ﬁ?{m'ﬁff'@?tg{de" aZgRICYPIO 3&1%‘?‘%?’15 %ﬁ'@e&%ﬂ %BFFW‘%SUI f oxi de
g_nd Eﬂel :cl m[b{pymdmaeylmaezdbhgclepﬂ (ﬂhd—ﬁylafemyalnb&ylbmlmsl ng f 16 1
i met hyl f or ey may. .fange from o]
30 hours, g@%@%?l %P’gﬁ' Bi%"cﬁo[{%g% H?ﬁﬁ{tgf *The starting
mat eri al ofN{D(mmh(o@yrldm-swmmwgeald[?iaso]hlnsﬁcyimbﬁgﬂ]methrjarama;r ation
251. Th t t

Lol ﬁ ai(/{'ﬂ?ggq,o% I r can @9'%1%0 1?2 i%@n’g?’ &&1@( ha Ejlmll%&hods or

commerci al lI'y € prepar ven

?ly) nmodi 204 f:dﬂ{btﬁ-ma&ylpmdmém “przaldesiof3.1. O]IIIGX-]H‘)&'II@M*WIMIM, f or mul aI I
can als - e
1 above f op At R A nEhy kA SIS TeL A Dp R SR oF i
conpound of5-8-¥ethplaininomedyl-2-szabiepaie[8d .Oflexi2- Jel)n@mhmudm of formula (13)
(s convert aytrh plinopRidiSpin b PR Gk AR BE T 2, 1
The corrpouri&[2}(5—mﬁf@thnxﬂpaﬂ@ma)yl]-&azab@mle[a I»Q]heh-%ﬂmd@ylitaﬁhylamlne,or m

For m commhousd el eyl 25 RFRGUO ol 4 P-4 iitodiafiRE cod 1O
pr epar at | oré~ (%Emmmnﬁuuﬁdﬁéﬂpmlﬁm hymwl)r%a@beﬂﬁalﬁhe}ﬁaﬂéao mpound of
bi (ai phenyliitSaRRARGS o frabiciolols 1 Ohercslimaleming i,

cat al ysts th&[%ﬁwaﬂm-%ﬂh%@mbwy@lpﬁf1d}lhqyr?ayl(rrfﬂ1yl)d1mh§1am@'&ét ionis
preferably £a r]ﬁfnﬁﬁg%ﬂﬁndn&ﬂé@%\é%ﬁcyélﬁm e z.ﬂ?ﬂe&m@,nmze

t et rahydr of ur an uene aCetate formam de, di net hyl

15 sul F#Xi @&;2—%Dm@rqm@nérylhz-makwrlefstlmhwylmﬁ@yw@p@ﬂawy by
usi ng 1, 4- 4ipxan scl)};m;t% g@@@mﬁmmﬂ@@mﬁ PG]B@;%J?&&H%‘—]dM SRR of 2

base such as’s ut oxi d otassi um teft-butoxi de, pot assi um

car bonat e, Nba{Sumethylayriso-ga)-2saahicnelahs-&01hee3-vimethylldimetdsming:c ar bonat e
or m Xt ur esy_fs\@IsRkk ih 1&3&1%{h‘§r@Qia%w?&lo[‘QQ'd?l%xsﬂﬂjp?mhh—%@l??ﬂ&% ge. The

reaction is carried by using phosphino |igands such as
one;
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30 reduced to form conmpound of general formula (I). This reaction is
preferably carried out in a solvent such as ethanol, tetrahydrofuran,
tol uene, ekbgbirageesate, water, dinethylfonnam de, d| rretPh;y}mﬁub/jai;Me
and the like or a mixture thereof and preferably by using mxture of
THF and water. The reaction may be affected in the presence of WD
2011/ 0807511' CT/ 1N2010/ 000285 phosphi no reagents, such as

tri cycl ohexypRésethriamsometyl-smbiexsalql ?bﬁ%ﬁ%ﬁ@éw‘)@ nemidenyl phosphi ne
or mxtures Nt[bqs.e@a;m@g}ﬁdmrﬁﬁ@mﬁubseyamsqso]ﬁh& st«j?lhﬂfh?l]dﬁlneﬂ?ﬁﬁ&@ ne. The

reaction al so can be carried out under ere using

pal | adi-um c Bt Methoxppysidin- ?rVBﬂeréa@Yelo[#i:%lh%%rme&aﬂlamse@ﬂ?webe
carried out [éaca-maeﬂg1ahﬁﬂfm&t@1-nme%13[381uqhexa§y1§)yﬁuﬂtj4y1]rbetwldﬂﬁne

Dl BAL-fl etc. The duration_of reactijo range from12 to 20

hours, pfef @'%BIWWWH -3ZaBky ?16@ ld)ﬂhei‘zl?‘l’ Ibb%"q’ﬁ?ﬂ@sy l'm‘}@“?r@act i on
t enper at ur eI BmidoRGS1- i-hﬁumc:yale[z.@ m&x@ylmb%mdbaafbﬁxﬁﬁ-z%wﬁen&fe

sol vent and ferab t erature in the.r fro Cto 35
S The st ar (hbondartan GrmeBRTanps-Feb O oA TR oo
in preparat (ﬁ&nﬁﬁnﬁthyﬁh&aﬁk@élb@ﬂg}]mﬁﬁﬂ) @ﬂ-lﬁ'onﬁf) fifrar-2ginsetadcde; and (13)

may be co rcially av bI d b onyention

met hods o%ﬂf%‘fhghﬁ ﬁgﬁﬂd) lkeﬁ' X )g{"g'g S“ra“'%’ﬁ e\éﬁ%c’“ﬁ‘& ounds
of formipa (4L¢hlclaﬂmi-$@1)lqemﬂgpafmetm—mam@y&[aarmhdxu-ylpﬁetﬁm»m

bel ow 15 Scﬂg‘gﬁ B | n. above fornula (13), the symbol "Z"
represents gL Rescriptio formula (17) is reacted with a
conpound of for mtdlas (oma)wtse sfamﬁmlmoﬂsuomng texinsf wednih ahd 3Rpificatior and
conmpound of _f.or nul at]g% % S ﬁﬁgt ected to form conpound of formula
(1). 20 | n°lPis beyethe mEFNeS 8824 Bd°%hove preparation, the compound of
formula (17) i s Teurhetialngdnli meansfinoriak, dilorﬁrmrbmmme(oﬁ&)imbn presence of
ol vene S etnyl 408 KU, Ao rgr Sriteh FERur EESY BRelbBlodml ¢ e
| i ke or a neonkistinz dofedy eﬁfsarhmdatmrlefﬁmgatbhtpms d_c&tarmmg/m unsaturation, having
2011, 080751 Bl LhIA20H00892 Bnb ot it 1A GO UEL A0 P, TORaliERSLI 07
may be af fected | ch as

tert-but oxi gegle bmrtdaEmmnhrh' EatkylH groops ldeiudmothﬂsﬂborh e-propynise-propyladid um
hydr oxi de, gogjdm hydride, cesium carbonate, diisopropylethylam ne,
triethylamne or m xtures thereof and preferably by usin

di i sopr 8pyl et hy|Thaitere, “alikeny’r mepns oy arapménched vie amyygeaglgl@gp toe 20 C
temper at ur o e RS 15 Bhn AT e UL REBD B propyiges
reaction naipo-prRKexy aehelile. t o 2 hours pr ef erably froma period of 1
to 1.5 hours. A ttrﬂi‘“'%g rédhléf‘onfh’cp‘n{ﬁﬁét}}’{nﬂm Y/ findd

(DVA?) can be uzi(eﬁg %ptl CIGQW%% oe secoln d step of %}Ee ellgg\;gl%ms
prepar at i onof Bhte é%rﬁydtmdat@me&WW( Tyqloallyl) @rauep ripelede: exslaperrybr m

conpoungls of ... RER, @chgpkn@pangrt@s{ﬁgce of solvent such as ethanol,
t et rahydr of ur an, uene hyl acetate, dinethylfornmam de, di rret hyl

sul f oxi de and tH‘éleﬁ@rWe“caploékyﬁlkx msanteicloaiky bgraudisrcty atchedylp allsi ng
ethanol . Thgegeaction is carried out under hydrogen at nospher e using

pal | adi um catal g‘B‘P The duration of the reaction may range from1 to
5 hours, pref er dBPyermy Syslealkssy’] Bepns pomaromatic THeRG mlrmvc%a%& $Y8504 5

t enper at ur epfMRY, 2RGS0k bRMs2BxdmpliRy 4BycloalkafPUuOibstilGudeh@eoBropfloxy,

solvent _and preferably at a tenperature in the range from25 C to 35

C. 30rhecslobitylony chelersrivipyyclplpiarnandihy likes synt hesi zed as
described in premgkdh “ﬁﬁloz’flkyﬁﬁ@an‘éﬁs@z{@ﬂt REbrARhEed bﬁihﬁal rafd%ﬁ'd&ﬁalﬁlillg )
and (13) can al so be prepared by conve“ Jd nmet hods, or

modi i cat i ofhe Qstigs R#BUWh 2fomsc Esenp %cgﬁi%@ﬁ BB ainglude Ekvorpwsthabove
nmet hod of paifRAEAEthANBhiotbRehPl @ﬁlﬁ%eﬂaﬁVﬂtﬁHrbdﬁBd @RioRRHy A0 Heakeed

i nto anot her corJ['pound of this invention grt her chem cal
he term “haloalkoxy™ means strangh or branched chain alkoxy radicals
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30 enploy an optically active conpound fromthe start, a
correspondingly optically active enantionmeric or diastereoneric
conpound t¥wenofiesrg1 obt ai ned as the final conpound. PCTARB10/000285

st ereoi sonmers of conpounds of general fornmula (1) may be prepared by
one or nore ways presented below. i) one or nore of the reagents nmay
be used in their optically active form - 20 - WO

2011/ 080751 P6itihid® 0o/ @0 ERES5 cirbdn apmisc dxbyplpyr Ehadeikaky’s grogps diviudal -
| i gands al o t& L.on

or ocess. _ Thivmikiiolh, BuaBhatS ERfRReEEn, Mlobhol? HERGLE" o
i ke. The chnﬂuadoethorgaamd@er’rky pr ef erably be chi raI phosphines iii) the

m xture of steregl SQERls, Wé/im%a% :{g%ﬁﬁc‘{lﬁ&l %élougo&vﬁfa LR e &*fﬁ)ﬂ? such
as b5 formng diastereo i ¢ sal Wt aC| or c Iral am nes
or chirab asinpte andreasiealng, Exchuplagt “agii groupadicticle phdmel, n@iathbfk dod ghertiket ur e
of di astereoner h S naI
crystallizati on%ﬂéﬁg%ﬁm%geé%g%hég gélgﬁga%cb{%ép%%mvmq?aé%&ﬁ@n ? ﬁn% SO

addi ti onal setgining atowe ireadditign taxarbop sichal sujfua Exyses oppibderst aspprt Of the
hydr ol yzi ng i y be
resol ved byrlc%ﬁk{/egé:{ingt?\&aﬂfyﬁmﬂ%n uﬂﬂﬁteg]g&rﬁj%?%gﬁW% ﬁﬁegggf%%? w§
resol vi ng theelawamiee@mttcdmapt ronFaseIAsid iict. Exemblawy) “haletoarsl” grouph r al
bases. 1o jncfdid gﬁidnecbﬂﬁm&a@tbe&mrasl Gé@bﬁ%ﬁﬂen@%rﬁ%&@lﬁﬁﬂ éﬁ(ﬁo@fl" d,

mandel i ¢ acl d aci d, canphorsulfonic acid no aci

like. Chir apxa@dglemdybtpye%mmﬁb pmmm@ybwwwmhméa ipdomd and the 1 oi ds
brucine or a baspye & ﬂﬁét&@drﬂkﬁﬂﬁ{éarﬁ%eic)/o‘&bﬂ'?m %dibdll laneet9Hended 8o lah ke.
In the case of the conpounds of general fornuF cont ai ni ng
geonetric i 36HEFMPm the present invention relat es to all of these

geonetric i SOMel'fhe term “hete@éﬁ&l?lb hRadR32b TBGRIeb&ad fidgs APl @ctHRbt S
w il be apparent to those s led_ in the art agd i ncl ude those

descri bédl i Helyde pii,3 heterggioms, thesy addigonahatoras may, pyregeatedamose Bign 8551 i on
salts for rreﬁing\ns;dambaar dafirseyaor dgows ibludd YRHFORdh) piferidiyl rpqﬁfeemw
sulfuric, nitric, or phosphoric acid and organic acids e. g. succinic,
mal ei c, acefnPB’ OWH%EH%G S tric, malic, tartaric, benzoi c p-tol uic,
p-tol uenesul f onithe téfmi ‘heta&ﬁydm@mym neansnﬁtawc?aylen@weétgmha@ioda.xkyThe
present invention includes, within its scope, all possible

st oi chi onet #P¥P-and non- st oi chi ometric forns. 25The pharmaceutically
accept ahbe sal tSl"hfe(iBH[E}vﬂ& growxha)oﬁe stubstﬁlmmemtsab@numyh@enmﬁwatk@u by
treating the co f a th 1-6 equiv n of .a base
Such 8 sodPARIY AP fe el st el ST oS oS Y
hyflr oxi dehI p@érg@siywmﬂ b@;ﬁtmaldesubﬁﬂhegtsmm thysa rgaaipd enagldml wlecil &gmt ate,
cal cium chl ori de ne Xi neS| chl ori nd t.h

| i ke. Sol veff¥P g?]’én?g% mﬂgex’glygf%ﬁ’e alog%emtm ?Fg?’ﬁg oalmme’

et hanol , t- htuﬁamﬂdyl, aﬂdo&ygamlealkyi&nhﬂlmﬂmgl [ sopr opyl et her or m xtures
t her eof Ex o onpoun

br esent 2 nvent | ToErh SPRIGRSE” 4t & SUTT GOy T el PORarD of g indiifual
procedur es, mukcurl@ thqitphﬁqsrronlytla iireadrientatidrsofdindr tores fuapadeck neiuﬂmpthmfor ed
by the - 21, - nosit

compounds o BRI SHE G Puecafis S AR s s R b ity e BPunds o
forth in theik mxanthesoneTtdek celurepthahdse ane mioor ithagee \ofr onet endther
construed a mn i .
Cnvent i on aneagmedyol S el e B SARSERER R b faren
itsel f Bor natmug:aﬂbumesﬁigbcﬁbdndl | owi ng exarrpl es further illust rat e

nvent ron. Thosd et edef e Pelf G PRERnf i ibgckeR 3 bompoapd
known var i atdcodBigdé farmmacfbmmtheﬂrmr@isdmps ok pharphcentically @ctcbmﬁlmgﬂts
preparativ eth?{e&’igﬁﬁ'h'& fiiple c%&nR?l HISEH biveRIERAL 6 hélE HhAATPRND Sach as

Pr epar ati on repar
by ox1dat10n, hydrogenation, alkylation, esterification, halogenation and the like.
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Mass (tn/z): 454 [M+H . StepPreparati on of

2- (tert-Butyl di phenyl sil anyl oxynet hyl ) -5- hydr oxy

pyrrolidi ngelkegarhexylic acid tert-butyl ester 10To thecshNin&ohozss
sol uti on of above obtai ned conpound (18.27 granms, 40.28 mmol) in
tetrahydrofuran (160 nL) at -78 C, was added a sol ution of
lithiuntriethyl borohydride (1IMin tetrahydrofuran, 44.3 nL). After
stirring for 1 HimrtsrmsHteatioat "irent' on “eamentambacretk fhe degyinagaich gs
saturated s nate (68 nL). The reaction

m xture vvasglj\%g%nkawe ?POF'@)Q%N%% %%Jgﬁ@per oxide (30 %wv, 1.3 15 nl)
was added and waBheghiasy iphamucetiallyi ascapieble st indigatds Aiaé the sybstance or
separ at ed, %d}gmﬁﬂy@ L@xe&;l e G Gk foﬁicgbﬁaah@r Rt g Reeand

t he conbi ne rgani ¢ ng dried over anhydrou$ sodium sul f at e.
The sol vént mmshenfemwmamd@mnw@amé@dnaﬂ@@éaﬂ@trfwdd%%rwﬂl title
conpound of 20. GrygranKe aPnefipiitially %cﬁlve Mﬂuﬁh iasrined faf k&l SidubyoPir e
to take up for the 'next reaction.” Yiel % 20IR (cm 1) 3444,
2960, 2931, cohggund of3the prem@envepiqmth?ofg) tr&ﬁiﬁloweeéﬁé? gyrtioufardisepseg )

g m904§1232 (00415'tlzn §|2d1£dfrder @é%muﬁte?%m@lﬂgﬁes(dﬂglghﬁhes &e%m@r&@m s bH)

(m 3H), 1.%e pe@culmdlaeaseacoydltleg or gisorgér (ifi) pryvqnss orgiilﬂs fhﬁ/a f?’fﬁ"ﬁff 456
25 Stepgh V) mbreapap@ink 0naé garfibBirldisBidb %bnﬁhﬁﬁﬁ%ﬂis&ﬂéﬂ@éﬁhﬁéﬁmmw ) 5-

met hoxypyrrol i di ne- 1- ear boxylie aci d_tertbut %l est er

i ce-col d” sol uti §rPrereiploFeasEHt alvere U lisrth ouisie 1fBrte Ej‘frg}?@twnllok%mfnml )
l( n met hanol ¢ @;mem)efersv\@szsadalrtﬁﬂ: ﬂ%ﬁz\l’eﬁb ﬂakaarnaaaga{w ane e selidl st alndess

p- PTS, 1.0 gram 02 trunal). The reactjon n xtyre S gr y
war med t o r@g?ﬁwfséﬁﬁé?daﬁﬁr‘%aséﬁé“% W caRicd ?Lﬁrus’?gt%lrgrcgf\{\{ii W\gegﬂ% ne
(1d2 m& 8. 94 ctmbxbdx‘éaﬁdh eaddiewgoaﬂﬁz tohey Bﬂ!kétt mbtaﬂ;emedrmgum?mvmbmfnder
reduce t he crude urifie | as

usi ng 23 %élé ﬁ s‘qul‘LsS 6§IS° &B’g ifar é‘B 75 toegpal - rgn r}f“f‘%
conmpound of Chéhnidal GhENBal @S ewenmeésmqw ;s&m\ﬁeehﬂlmr%& 7va%:s foltowidg :
2958, 2931, 170]1,. 1390, 1366, 116

VR

(CDC13): 7. 3breriagans aty usedifpr the ‘H@“ﬂ""% 1’f("rﬂ“‘3 B’% S'g%ailz g"%“gi% FF rogd 1y

318)5 31835( ﬁhgl&,Eli}dou&e? OF%;p'iQ @Puaddt) quisqifiel Sh=heptt, d@=dabbid. dbﬁ%lgﬂ;n(
S,

6H), 1.05 (gt—dg.‘l:ée trlgll_iwﬁrs-grphtno’é 5r1pleggxz1(;[qw&§ Chroma?og(-aphy re]tlrl to column
Step(v) 2&r eaaéraacbgamzpe(rfoaﬁé& Balhgy 1100 pmmyinsshl sitigel gol et dxgboted? pilder

di hydropyrrol e-1-car bO@I %Iam d %P@rt b&lé ester A mixture of
above obt ai WEBERSRFIER 2 Gromypsipby) 98T m ) “and ammoni um chi or i de
(311 ng, 5.7 rmmrh)e mﬁnoh&ﬂtaﬂtlﬂt indenBorCcarn dbe rused du cadbipatesswitie oligr ( 50

nmbar) for 1 hour.. The reaction m xt was C Aature
and Luri fi etfeRhFP 250t R Fﬁﬁdggg‘e G0 Pive % t%je %Ogglégi%rﬁ}&et%%g‘{)f ain
title conposutt agénislet.apprgachessineladafitHiy, x’cceqtmrsdGABlAehvbrseasorﬁst%ndlomer
(cml ) 959, 293013 ég@ 1701f 1404, 1132, 1112, 762, 741, 701,
I11-N gcok‘iﬂi%‘mca’f% B ECERPS411), 7. 45-7.32 (m 611), 6.49 (d, J =
43. 3 Hz 111), Th4h®Sorfisinatibn=of3te prestmt ivbtjon, se2®mpdyndd of UL p@see |
111), 3.90-3. 214) .. 2. 90- . + ,
6H)? 1.04 (aner%lfﬁ n;ndl\/éls)sa H% ZI?en 128% F I?lr_%a@mp]artﬁgs (rﬁay %& ]z)dnu&lstgi%d (s
St ep( Vi) : Pr spantly (egdfiSef(phes) or Bgétidrdn qiephyrinstdutica) banmppsitiot(elg) capsule
azabi cycl o[ 3. hexa rhoxylic aci n
ice col>/d SE)?%%PIO% @f daglg\r}’e 6’? %% %lo%p%ﬁ nggniefpgf i c@ﬁ%ﬁﬁtn& JE%@
in di ChBO)r opmehaineer(uﬂ:ﬁma}'_))e pas ta,cdmirent 4@ lop subesyuerft tqiheadfym;@trﬂmn@ilvl in
hexane, 5 pover
a period of thfS(}tWirn ee%@gﬁst??ﬂr’g%% p%gepﬁiésgﬁtiglsén%%a? énlﬂﬂ&)t
m xt ur e wasccgmmaltb,yommhmenbter dmrradlmmpfmﬂan wifethe raghes t §lemesg of othe 3
hours. The pt Oﬁan %f{lﬁ‘%%{qt&ﬂ ﬁﬁ’éntuﬁ.h% cIFQ oPmoR aQ¥1t1onal

0 |car e SO

addi ti on of sa ura ‘ed” s 1 on ayers
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"HNMR (CDCl 3): 4.90 (bs, 111), 3.75-3.65 (m 111), 3.63-3.55 (m
211), 3.27 (ddd, J = 152.3, 6.2, 8.5 Hz, 1H, 2.16 (dd, J = 8.3, 13.1
Hz, 111), Wo8%@nbsoren (m 111), 1.52-1.44 (m 111), 1. 49 pcsanididdoozss
0.78-0.68 (m 1H), 0.43-0.35 (m 111); Mass (rdz): 214 [M111l. Step
(viii): Preparation of (2-Azabicyclo[3.1.0lhex-3- yI)rret hanol To an
ice-cold solution of 3-Hydroxynethyl-2-azabicyclo 1. 0] hexane- 2-
20 car boxy| iagtivgdngedienf aretprrspt’in syparate fenmuiatinrsdhssy Sina%fogpr glipng ynay 5 5
grams, 14. 4%emmstereasrnﬁﬂr&re@,9ﬁﬁeﬂse4uzn , a solution of dry

hydrochl oride in |sopr anol was added, the reaction

m xture was gr adteraigre Frr%Yf“E“EP %@rﬁ@ékﬁpeﬁcamr@own%ww% foothe 16

hours. The r?éi&{t'1ﬂ@nﬁﬂnx'§1Ltfoﬂ1bY¥ﬁﬁorthhlta€%aéMdnB fa it hitlve fgredied TOOMEA | N
met hanol (7 14 nm) and {he volatiles were renoved unge reduced

pressur e’ TH@npagHe ‘ibfrédlﬂ loamgnt £ (- FfRAY 15y DIFRUD 0% 11958%S G
fl ash col umaggdmsagat ography to obtain trtle conpound of 1.51 grans.

Yield: 93% IR (cm1l 48, 2934, 6, 1398, 1086, 1044,
1021, 816, i 758: H&WW@ f”@ﬂ@?%s)m @a‘g aﬂi"%ngd“‘gn% isofpgesgof; iydrogpa,
961 4215 g;’ ‘I]L cagrﬁén Gitroddh QX)lgin bphorus, suli;i;ﬁ 1@2c5ne3ﬂ%&mém5mihﬂqé)5‘c iquﬂorﬂ@(}%r 74
111), 0. 46- GXaplg: nﬁﬂlg s i g B e A

Pr epar atmonlmﬁgg?% 7&@%"’{9@&?1@“ n- 3 y1) - 2- azabi cycl 0[3 1. 0] hex- 3-
yi | met hanol To a s

(2- Azabi cycl op. 1APPRBRINY. Yﬁer : edhﬁ%‘?’%@oc%be rdigiebelpd by eBg A HEE i n

step (i)) i mecthiyued,idhodth anamrgﬁrﬁé) chdn)lstm feltepraﬁ%yrc&wnrpem&t loﬁrfommkasel) was

? g?? db:ljt 0)5“ gagpctl%ngg pr&u%f{]%;s Ft‘ﬁént it onc orpgl%l s)tartmg Sbterials or in an
racemc-2, 2 mtérmtjrdbpﬁdmyihpbyanmls Dfl'}le danigoundsi ofdgphinhay(). (207 ny, 0.33 5

T 0802l B P RO s R v

added. The sadlcewtqpapsupaberf ispesthlizing tlhe custeane t $yothesie sefe radiolsheled Probﬂ

temperature of th n o dit. t he
reaction mi Xt °e““m5/a%“%§§ % JF‘&S" K\Q?C?{q errpeﬁﬁl’ ﬁ %Eﬁblrl‘ %@%H%esg&%ﬁ
reacti on m Xaborgonwas loooheibvem MAorWtzmdpéﬂmtamres,dWm dticminptio, CA;
saturated 1 u : ho ang. extk e t t The
conbi ned or%g%ﬁg}nl 'Eanrr&&flég g%rg‘ gnél ggsér M&‘nﬁ&hr gﬁ('ys%lé% urnﬁérﬂﬁglgt gﬁce&% he
sol vent ZWasStbcpmbﬂ) under reduced pressure and t he crude product -was

fied by 230- i
PEL e compound. otk elel GRai6es of ot HF Bpflh PIRACEATH f Ltbh 2! 1
90. 4- 93. 5 Cstudiss R ¢vehpte the B of aqﬂgmotmi;a%eptozargelds 15 3gvarigy o disgsg9,
%1% (200411 Fbar%§58wh§2§4ﬁé§é thii 'é nﬁaareﬁew&ed(tébeﬂn%r)md &2350421 (1 s (rlnll)
1H), 2.10 (dd, JRadicfabgled Js@nmo @f&rynulal(%zﬁrq usrs@ﬂ(#ﬁ{ mlagm)g agentgmnd 0. 96
(m 110550. pBafn@d ek 'Red&&l%era%% ((1£gn65)is S%@?rad%?a%el&%&’hpoug& are also

Preparat|0n2 Pr epar at 1 onof 3- pr- (Benzyl oxycar bony1l) -

(et hy1) ani weaftltasyphammcelagipal cipelp dp. srudyme%ﬁnélcetrefp rf(CFl)tor fingtings 206 on
of 3- Met ban e Qéé?@{%@nﬁl K rylrc
acid tert- bgftm&cel?{gr Y@E %ﬁ%klggtyi}%@mgﬁ%ﬁ%ﬂﬁo SRR ShO

3- Hydr oxyrre(smgiﬂ Phefom spispien ofomppuny] fpEegrsehy) - andsing BER o(ppsitren gmisgion
tert-butyl eogﬁo%rapﬁﬁ 52 grams, 11.83 nmol) in dry dichloronethane (10
m.) was added trrethyl amne (2.5 nm, 17.75 mmol) foll owed by

net haned| f Bhgymacputical eompositionsy 13, 01 mmol ). The reaction m xture

was gradual l'y W%Mrtoousamohﬁm @fféﬁﬁul@(ﬁ'uﬁ&bﬂéﬁ)ﬁ%eyfvﬂﬂ ndrm¥@ybe The
reaction mxture was diluted wth | or onet hane. Organic | ayer ~was

washed wi t hfamulgiedt io sedP'EﬂWlE‘ieé%ﬁabdﬁﬁ‘P@S‘%%‘l (R | @FFoTsengeo (Wit ne
dried over gnhwiicaitalfadiceim sulfate and the sol vent was evapor at ed
under reduced pressure and the crude product was purified by flash
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25 13.3 mmol ) followed by benzyl chloroformate 50 %w v solution in
toluene (3.4 nm., 9.74 mol ). The reaction m xture was gradually

war med to woamifogsyger ature and stirred for 16 hours at pc@®@R2010/000285
tenperature. The reaction m xture was diluted with water and agueous
| ayer was extracted with dichl oronethane. The conbi ned organic | ayer
was washed with brine, dried over anhydrous sodium sul fate and t_he
sol vent was 30 chhaphrrmecsdticehepmporitionsob the presuis imvention snay fhe faapigied in

product was, Q&Hvbrtttoﬁﬁ rmﬁné.i @ﬁ? ofd bpmecan&%%ﬂ&n@%&pusne RErRROTHRD
mesh silica gel to obtain tiftle conpound rans_as

gumy
liqui d. Yi ethgactiys compeundg efrfig inverdiog maz@sdormil@w t%ﬂs@@ bu%abwﬁaﬁaééz

1175, 1127, pal@@éal . §5mtraﬂehbd§llmrﬁu(s€m|c;f’)subcztalfe'éu of ectaldnithibtration &4 (S,
211), 4.10-4.0 3.67-3.30 (m. 211) 5-3.05 (m 114), 2.96

(s, 3H) 52 afm S%lbkerf?r a’émﬂsﬁaﬁow ighajagiop o inspifleyions. 46 (s, 9H)
0.95-0.85 (M 1hyr ofd! dfdriistlod, it phiaim acedi@ﬁ%mﬁ sitjons ﬁ@ﬂ-ta[(é/ﬁ’lb]fonrﬁofﬁt ep

(iv): Preparatl on of 34N (Benz onyc r bony rreth m nonet hyl | - 2-

azabi cycl o[ Br &xapplse lehlses or caPS“ elsd’r%ﬂarl’ef1 éc?,‘HF'H‘Og "Eﬁaf“b?‘i aEB‘Ef\?’étwa Y

obt ai ggddC?ém@mf | eskoificrds %ﬁ@d a%Stﬁh:ii_ﬂgohgreﬁtsn(ecg,yF@gammarm&dzmrsam(t@ m.)

was added trifl uroacetic aci : eaction

gradual |y wesragy! RYBFOP‘QRS‘H\ OB éFWPéylamﬁQ’ "Fﬁl‘ﬁ%‘ﬁ); K V\‘a *r oom

Ej elrmer gwr eﬁmaob@sﬁnae@émﬂ&d oVé&lcairh bﬁﬁpﬁﬁﬁ)ﬂﬁbﬁo&ﬁiﬁ(&@l ma@mmﬁ GteaiRS| dug
iluted wt i chl Qr onet hane, n ed with s urate

Sodt um bi ¢ aRISGRANES SPTEBNS fof4 Bt SmFh HrootiR sh e aerosih

sodi um sul f glefts aag., tsélﬂmﬁcbdms&mt:lpme:) eVl&pﬁblaiseﬁhyuIswecrataddjjumeiﬂod:srmsur e

and the cru oduct purifj oLunn C Q

usi ng 230-4 g‘ﬁ’“ﬁé‘é ﬂ‘eéﬂr ﬁ%ﬁ‘dﬁéqpa?%o%ﬁ?%irﬂ a?‘f‘lnfs &O&fﬂ%?’uh%e tgﬂ %Ofgd’g' gt ans.

Yield: 85 %xaﬁ:ﬁlej%o(mhml)ymrﬂﬁ%ﬂ.ﬁgsp&l%ﬂs or 1@&9 tay bSB&senled&Sa diy40R{uctlfd00,

1151, 1079, 767

211), 3!%s. %ongtghtto&wﬁfﬂy%r o %!8& ém r%ﬁlc%%nﬁforg gs SL 815&%&[? ﬂa%at&ﬁs

2.82-2. 72 (mpy bd Sdepardd BH-cdnv8Biohal méahi)mth heribcSBicdliy actdptable addztﬁfeSL 35
111), O, 0. 50 111}, .0. 38 : :

E mlll. ) 20 %(gas ﬁllape& m%ﬂ%r]pl‘tg;da%,i sgﬁb%g?s’ygi%, r‘l%yl%%l?ﬂb%?ﬁyd%éah&ed e%ﬁ:&e

N-(2-(5-Br oﬁmmemutklfplmg agdh)s-(R.ga keaithio yc habia)} nGd-hpro®- vehicles (e.g., almond

£ oo POy, 5. DL LA o0t e TR el o

met hane2| f lpniaixgbehioatas of sebicadid). sol uti on of
[ 2- (5- Bronopyri - = i I ] ]
(462 ngy, 2.43 ¥ - }’g?%ﬂ)ﬁ“é“‘ﬁﬁ?’g%gﬁe&%ﬁasﬁgg “iai‘rgf’L':t%\if/é{'}'sﬂl %Me}
triethyl am leeng@. foinukdted ig c@ventiohy! nfaghdrowed by met hanesul f onyl
chloride (334 Ny, 2.f¢ B&ﬂﬁm Jﬁ&erﬁa&glbmawg ifuld f ekl
war med to roomtenperaturea stirred hour. The vol atiles were
renoved undehministeation iy priesens insluding using cenvertionlrcsthgierizafias teehiiquer 66 by
flash cetu as
fisey “9% up@ﬁﬁ@ Fagfnaggm%%l hﬁbﬁﬁm fHa C%CbB g:trés&t&f)ﬂipé(&ﬂpgosg o REA, §QZ "D
111), 7.26 gmpoules py in mu@adoefaepnfalwss with aﬁ(ﬁdéedkaresemw;e e QP}HQQ&EIOH% =
6.6, 10.2 I'%ayt%kg sucﬁﬁgmgasﬁsgsﬂeﬁémé "Qolutléns]cﬁ) eéuﬂﬂ%ni ﬁlonl%%ﬂlque&s(%ﬁl&es
311), 2.28-2.10 (m m. 111)
1.13-1.05 (#d @%flgontam@gm(l?ﬁﬂg)ager@wwh swsmﬁﬂgalstabﬂgfw f slispersing
Preparation, r‘?&ttﬁl\% a@feﬁz"ﬁﬂ%ﬁ@' lﬂg'gﬂléﬂlna;'bégﬁbéﬁdé? Ry fbr RANRNEon

a

yl met hyl | di m ne hydrochl-ori d stirred solution of
above cé@moﬂﬁ@aﬁ@éﬁeﬁﬁ“‘ﬂ%eﬁgsﬁﬂﬁpyfogﬂ'fmer%%#f%‘ﬂ‘ﬁﬁf nide (4 m) was

added 40 % (w Vﬁh@%ﬁ@éoﬂoﬁﬁ&shb’ﬁ 431 fenfitl Waly Ols fe ForHulatedUROfkctal
stirring for 24 hours, the reaction mxture was diluted with

saturated sePQRieNsIsHsh SUBRISitries AT EROLoR gremAs cg- 205fanﬂ§&aPYfﬂﬁl°nal
hydroxi de sglybsts b(léésgﬂe}laﬁdwoaeaﬁtéﬁﬁbﬁ@r%&&ﬂdét hyl acetate. The

conbi ned organic layer was dried over anhydrous sodium sul fate and
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To a stirred solution of above conpound (175 ng, 0.6 mmol) in
tetrahydrofuran at ice cold tenperature was added tri phenyl phosphi ne
(173 nmg, IwOGomwed7s1 and water 5 (32 pi, 1.8 nmmol). The pPCeANLG10/000285
m xture was gradually warmed to roomtenperature and stirred for 16
hours. The volatiles were reaned under reduced pressure and the

crude product was purifi S|I|cag | .a ol u hr opat ogr aphy
to obtain titl e 'ebripEIAY ? Sq‘?ﬂo“ We?J(T“mgf?% nctf-’( '?ﬁ"ﬁ o, g'g ?f% V8365,
(DC13): B Ser ey, ‘“‘?3‘5‘1‘3 R e “—‘hgg‘g’“qf"‘“ A
(m 111), 308 P Prbfier 3t pacgiles profod, g ofistls ing 2 el oF "y,
211) 2 25- Bsﬁfﬁatél’m 2 Jthe cdse8bF k. plrssurizedldetdspl, la kOitable) pfopelldhd,13.g.,

0. 24 - Ma m.z),.. 268, 270 EM.1:111. | 3
Pr epar at? oﬁlén‘&"’fl 39{99_33?75}1_%( ﬁ%@?rﬂ oL t ﬁﬁ?&l%’ﬁ%%t%gu%%gﬁ(a%gp catbor
bi cycl o[ 3. 1ldifilexr @hatlsuitabit fraraad ehd dusigarvmitendyl eodetersined by providing a

1) o ey SRS YA R Y s

stirred sol nebisiiwer @fay contain a solution or suspension of the active compound while for a

3-[ 14- (Benzyl oxycar
aZ!':ibi c§/cl o@lap?")%ét)? %gra%ﬁ%lt?l\lm(b@é%%g %E'hé}yé! agﬁe(s) f %drr%atr%ld%es (Tid i nL)
cool ed @ Ofoﬁ@xﬁlp]mdMn ignletir) fat s phar athas o thdefflator may be formulated
di i sopropyl et ne 4 ne
(bl ?_ Pmolpgl Cé)ﬁlp T nl %‘ﬁegltlnug ?fr% 8(%11&150%&%3 inv%logé'lg@ Emﬁtaglpé[?)%w agé
di chl ororretdmalnml@@osmg)stmvlar a period of 30 mnutes. The reaction

t kJ b f 1
nour . opon compteT gy bifRRs o8 faaR SRR @LALS 08NS M ARRe 6 at er

and ext r act migrave) in e @‘M‘?GF exfviittumnan are Preferaidy WWdh%P%m%erFfb@pé? was
dried oyer n.h r d
ander 1 baucaPig cRetr i b A e R YO0 2B D B WIS Lo
fl ash col unaveedir datigt dxg;ea;pﬂyaﬂ caembdlawnﬂ BOGvithip the gz M0xugrte BF mewo

O im0 4GB 254 1Bl Wy A0

7. 404. 30 (mxaﬁaﬂ:lb)1,2m3@os(e5¢acmm1) 7.17 (s, 0.511), 6.50 30(s, 1H)

> 25570 (m 11 ool bl copppfitf gty Bymife biorhtiysrigingt |
(m111)20 I\/aassde(ﬁné(k Rbov85&n [bivigsed to produce a medicament, along with conventlonal

Step(ii): Prlg{j%j;]\n[r1 Q%LE%%E-(:%&}&S &ﬁa&ﬁ?ﬁ@!l am nonet hyl - 2- aza

bi cycl op. 1 anone tartarate (Isomners) To a
stirred sol uti orfuch a therapy includes multiple choices: for example, administering two

Furan-2-y1 thy; clof
5170 hex. 2P AE ERRUANY SR RANL R Wi, F0h RER b B8 st
under hydr ogmpoaltdmdpid@albf umswd@@ddqs@el exgif @?ﬁuﬁﬁﬂ @taﬁﬁb’éﬁlﬂ(el@tqwl 0!L0 %
W . THE T BRI Tt W falfiecl tht bBIAG I orShiulhid the [fdfendl dROM

t enper ature ours e solvent was renoved under reduced
pressure aneffecliof the duigs prodiseto tha kngy iririples piphamacelagigel f | ash

col unn chr omat Og{rhg[ﬁg%; (SfQIé ORLRE @oﬂnﬂﬁn&ssﬁm%.l?{ Rerdditad Botors such as the

y1l- ( 3- net hyl am nonet -2-aza bic op. 1 hex-2-y1) met hangne
tartarate (ROt ad_rgmaﬁ@tlos&gﬁgml weighicafipgtéant, paturgiapg geverity ofghe disease to

Char act er az{d tﬁé&teqaaﬁﬁlm ilar Hétﬂﬂ Zra¥rbecked 2 le R B h SRS E'Zim‘ﬁaéblégwally

bi cycl op. 1. 0Thex-2- y1 anone tartarate (lsomer-1 R (c

3377, 2805, efiegtive anymoEof theapmpourds of gengabformugd) refaso aforeﬂlf&thqﬁﬁa

( CD30D) 7. fdrofsd A‘E)ropos"cd %oiézef tillél- ltétlve z:oquéau(lﬂ's of]thrs iRveRtiéig forléiﬂﬁ:r orél, 61
(dd, J =3.5, 1571 124.02 (m gﬂ
3.68-3.58 (pArentaml, naaalsasb'(cgal aéﬂ)mst@ﬁ%mnfseresﬁ adzli pymar | @Shezth B,
111), 2.07-1.95 (m 111), 1.90-1.82 (m 1H), 1.10-1.0 (m 111),
0.90-0.80 (m 111); Mass (mz): 221 [MtH . Char acteraztion data
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hydrochl oride (7:3 mx of two rotaners) IR (encl): 3287, 2935, 2856,

1667, 1582, 1489, 1428, 1362, 1247, 1116, 1008, 792, 707; |H NMR

(CDC13): 8wB2efimso7®: 7H), 8.26 (s, 0.311), 8.0-7.94 (m ptiAN2010/000285

7.15-7.05 (m 2H), 3.80-3.72 (m 1%0, 3.58 (dd, J = 3.3, 12.0 Hz,

0.711), 3.15-3.07 (m 0.311), 2.85-2.70 (m OZSE%) 022(70 21E|_3|)0 (m
2.48 , 3 2.48-2.40 (m 111 m

2 %1)1 60 (rﬁf(‘%ﬁmgﬁf)owe%“%m(ﬁwe(mo o éd(bmg@f thayactive| ingredier® pRISuIGE 15

(m 1H); l\zﬁseSwﬁablﬂ&)uld Eé%m[nM!E"ﬂd fo? exa.nl}he?l (e Eﬁ&r&paw din- J11-NWR

(CD30D): 8. 611 S, 8.01 yl)-2- 0.411),

7.98 (s, O. ; 4 GFD 7 52 (s, 0.411), 4 42 (s 2H) ,

azabi cycl oP. 1. OTHB%co'ﬁzpoéncﬁ5ﬂfoﬁl5ﬂ£ o) b@%ﬂe?are@bﬁ%h%mzq‘aé %wﬁ bgﬁ')%)

3.20-3.0 (i n, 411), ylmethyliethylam ne 85-2 -

(m 1FD .92-1. 85 (in, 1FD 1.62- tattarate 1.56 (n1 1j£1)

(e

145 28(m31 115 05(m1H) 0.38-0.26 (2:3

996,208 [MFfI. 6.
m, @ 61, 4733y 1 2244,
q -.-..R3 N 1
A@-—(qu—&

rota
2 (5 Brom)g@
1206, 1124,
(13) (t4)

Ms ( \ i—ﬂh
Nl 7——€/ iy y Rlp O

5 | (15)

—

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 convested to mesylate group, forming a
compound of formula (15). The compound of formula (15) is treated with alkyl amines

to form compound of formuia (X).
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°-
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, dimethyl
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,
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 lgands - such as 2,2-

bis(diphenylphosphino)-1,1*-binaphthyl, Xanthphos, dppf, cysp, ToLP or mixture
-14-



y1l)-3-pyrrolidin-1- 1076, 835, 690, 670; ylnethyl-2- IH NVR (CD30D):
8.14 (s, 111), 8.01 (s, 111), 7.51 (s, 111), 4.45

azabi cycl oj8.2d110kdvekane (s, 211), 4.28-4.20 (m 1H), 3.re@a82026000885
7H), 2.30-2.18 (m tartarate 211), 2.12-2.01 (m 411), 1.98-1.90
(in, 111), 1.124-1.05 (m 111), 0.38-0.30 (in, 1H); Mass (m z):
322, 324 [M+l1l1l]. 7. 2-(5-Bronopyridin-3- IR (cm1l): 3432, 2929,
2873, 1734,thdréd¥4 prefebabBy usid52.2’-Wid6iphenylphiosphinopl, PHohdphthdl. Thd palladium

L2080 S gl N SN b g
3.93- 3. 87 (am pisferpbly Bdffba. The emtioR lehjperaBuelNaBrage from rodatetrpremtues
2,622, 56 (ST pesed oa e sane pheoneph i petypty s Byl Frpglohes | o
(m 111)5 1dd990.°Oto(130 °¢HIhe RactiBn Canilso(Bcartiddlgut under microwave condition.
The duration of the reaction may range from 10 to 25 hours, preferably from a period of
I to 18 hours.
In the second step of the above preparation, the compound of formula (14) in
presence of methanesulfonyl chioride 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 (X). This reaction is
20 preferably carried out in a solvent such as ethanol, tetrahydrofuran, toluene, ethyl
' acetate, water, dimethylformamide, dimethy! 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 fo 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 IT as

shown below

-15-



Mass (in/z): 338, 340 [will WD 2011/080751PCT/ 1 N2010/ 000285 8.

2- (5-Bronopyridin-3- yl1)-3-(piperazin-1- ylnmethyl)-2-

azabi eyel oo te@bb@xane (rotanmer-1) IR (cm1): 3411, 16¥2rndnidecodsi62,
1136, 1070, 686; "H-NWR (CDCI3): 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, 1H), 3.78-3.70 (to, 111),
3.12-3.0 (to, 411), 2.78-2.60 (m 6H), 2.50-2.40 (m 111), 2.20-2.10
(m 111), 2.10-256 (m 114), 1.80-1.70 (m 1H), 1.05-0. (m 1H,

0.28-0.21 (m 1 Mass (adz): 337, 339 [M-FEI. 9. . J(\Li)l

2- (5- Br onopyr j 819 (d, J =24 .98
(d, J =1.6 yl/ =(pi per aZiy 111), ¢, 2677, ) v3 Hz,
114) , 4. 884. 80 (m™pl11) 5 3. 80- y : ] :

(dd, J =1.9, 12.1 Hz, 114), 2.80 (dd, J =10.2, bicyel o[ #}% axan
12.1 Hz, 1H), 2.70-2.50 (m 7H), 2.25-2.10 (m 2H), 2.0%1.
(rotamer-2) (m 112), 1.58-1.491m 114), 1.0-0.92 (m 144) ,
0.18-0.13 (m 1R 1 s (mz): 337, 339 [ MrH4]

N[ 2- (Pyridin-3-yl)-2- ti-]-NVR (CDCI3): 8.30 (s, 111‘4), 7.96 (s, 1H),
7.12 (s, 211), 3.70 a cl o[ 3ud. O] hex- 3- a x,

( " Rlp (Q R]p .

02%@_()%—_ Ry OAI)@—(X%—IQ
(15) (16)
ZK X
N Ry
( o 57_@ {

Scheme Tk
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 (I5) is treated with azide salt to -
form compound of formula (16). The compound of formula (16) is reduced to form
compound of formula (I).

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-



(d, .1=12.2 Hz, 1H), 2.76 (dd, J = 9.8, 12.2 Hz, 1H), 2.70-2.60
yl met hyncl i nethylamne (m 1H), 2.33 (s, 611), 2.20-2.05 (m 211),

1.95-1. 86 wohordddorsy 1.52-1.43 (m 1H), 1.0-0.93 (M P&dimnzoosaberss. 12
(m 114); Mass (mz): 218 [MrH . 11. N12-(5-Bronopyridin- IR
(cm1): 3303, 2933, 2795, 1572, 1455, 1366, 1235, 1104, 996, 839,
696; azabicyclo[3.1.0Thex-3- 1HNWR (CDC13): 8.21 (d, J = 2.5 Hz,

0. 5H), 8. l&efithn chrbonie or mitiores thgtepfreidykfemblyebyHasing) sddidm 1Bt-58exTde9 7

(m 10T T2 dm o e 0 Sl okl ol o RO
lH) 2. 70- Zaiﬁﬂhpﬁmylphdsbmno)ﬂ Boi2phifyl( aatphdd) ,dpRf, 481 sToiﬁ’lzb)' mmu#@
2 28 (0.l oot L ik klt B ity
282, 284 [ Nedgbilts inci@e 2AOACH SBZERBE PACNRDIR/ FIGHREE 12, Pd(pph3)4 & Pd(dba);

and preferably Pdy(dba);. 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 90 °C to 130 °C. The reaction can also be carried out upder microwave condition.

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

10 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
presence of base. This reaction is preferably carried out in a solvent such as 1,4-dioxan,
tetrahydrofuran, trieﬁhylamine, 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 fo 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 °C to 110 °C.

In the fourth step of the above ﬁreparation, 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 suifoxide 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

-17-



12. N [2-(5-Chloropyridin- IR (en): 3584, 3066, 2930, 2794, 1574,
1463, 1424, 1373, 1236, 1109, 1061, 841, 697;

azabi eyel afgadi1Qkdyex- 3- 111-NVR (CD30D): 8.22 (d, J = aceﬂhgmwgmﬁgl)
8.13 (d, J = 2.5 yl nethyl]nethylamne Hz, 0.6H), 792(d J =
Hz, 0.611), 7.90 (d, | = 2.0 Hz, 0.411), funmarate 7.40-7.45 (n1
0.4H), 7.39-7.37 (in, 0.611), 6.69 (s, 211), 4.17- (2 3 m x_of
r ot aner s) 4aht1:<ph(nmreagereﬁ)suckeassrzcmon@iy(nhps1pﬁnmqﬂ)rwrtiaoty!afi ogfiinentriphengt 1) |

2. 80- 4357is 85
(o, 1 Poing octhbpes Gighf andbielerafy 39 i el P bl The 50
Mass (i z) reaRB&h alg@n betearied o@smder[hzdrpeer@imewbgry UpiEg naletdwma(a@fﬁﬂ)

3361, 3066,
1203 1110 Raﬁ%%gcke&sag 9 h$ %egi@fqbnb %r O%%K%d o@lﬁéﬁls%lgmkan& r@a%@nts Qu%ﬂfs

:7% g’g ( t 10 ou@ 3(% gt blzlﬂ:%n Zﬁerﬁa of $4 tozl:k)hom% 'h?e‘r/e]acﬁén (eﬁipeﬂa%&é may faﬂﬁr at e
ﬁ'orn 10 °C'to 40 °C based on the cho:ce of solvent and preferagly ata 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 aiso be prepared by using Scheme III as

shown below

P\ o

s .

a NCH;CBZ

( L\k NCH;CBZ ( ( 3
———Qﬂ - m P

m N/ Rlp + q X)E—Rg N &
H

OA@——(X)&—R_—;

(19

(17)

15
Scheme T
In above formula (13), the symbol “Z” represents halogen. The compound of ‘
formmla (17) is reacted with a compound of formula (13) o 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-



1.05 (m 1H), 0.37-0.33 (m 111); Mass (n/z): 224, 226 [ M+H . 14.
N-[2-(5- | R _(Cm 1): 3421, 1630, 1581, 1482, 1462, 1410, 1383, 1239,
Met hoxypyrwehendsyk) - 1189, 980, 810, 677, 653; PCT/IN2010/000285
2-azabi cycl o[ 3. 1. 0] hex- 111-NWR (CD30D): 7.91 (d, J = 2.2 Hz, 0.611),
7.81 (d, J = 2.2 3-yl Hz, 0.411), 7.70 (d, J = 2.2 Hz, 0.411), 7.68
(d, J = 2.2 Hz, 0.611), nethyllnmethylamne 6.94 (dd, J = 2.2, 4.2
Hz, 0.611) by@si88dichidraethaie. The feadidnapaybe4iftgted infthd presenteenf® b8 sieh

ot Airers) 8F 6PRR oty B8yl el porkluh Fonde “pdyll ) O
(m 0. 41 hydroRidd,Sodidm hydrde; cSiunr carl3fadip, diRoBopyletiBanting, idgglamine or
b9 s O sy 8o 01y g frbilind i
5  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 duration of the
reaction may range from 0.5 to 2 hours, preferably fifom a period of 1 to 1.5 hours.

| Additional catalysts like 4-]?imethylaminopyridine (DMAP) can be used optionally.

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 ethat;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 pailadium 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  temperaturc 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, redﬁction,
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 iJrotecting groups; or

36 iii) 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-



WO 2011/ 080751PCT/ I N2010/ 000285 15. N42-(5- |sopropoxypyri din-3-
azabi cyel o[ 3. 1. 0] hex-3- ylnethyl]methylam ne (-7:3 m x of rotaners)

IR (cnt): Rb8¢1/080%H, 2930, 2795, 1585, 1474, 1439, 13pgTad4ec0is206,
1112, 1030, 831; 111-NWR (CDC13): 7.94 (d, .1. = 2.3 Hz, 0.7H), 7.87
(d, J = 2.3 Hz, 0.311), 7.72-7.68 (m 111), 6.70-6.65 (m 111),
4.65-4.52 (m 111) 3.80-3.70 (in, 0.311), 3.57 (dd, J = 3.3, 12.0
Hz, 0.711), 3.1k &oexfss Qi) suﬁtalﬂ&mmeagra@ctmg@t@mmc@dmnbfonyiz (FD-t05y58 (m

M. > 4%5‘( ok oot 272 el el Ebepors, * o0 lhoglt %5105 5 52

(m 111) (]mﬂnﬂy@rbbayl]! and delhkyl (edvirermyDrwhiyh maGhe femerid bydgdrolysiz {¢.3- | R

(cm1): ?h%ing p;%S gcgd 25%%% Z'ag ﬁ%{olc]?]éﬁz Zu}- 9&1‘}@&3&&2 Zacldilztﬁ‘ 7reduct1vel (e, g 12

Phenyl sul f any
(d, J =5. Gybtogerdlydis1)of & Obengyl, group= @ Gedustis®i W@Vélp qf Gfr héhd: Hz,

0.61), 7.78; Slﬁor%ét%%ky?azbélg[_%og’éu Z1M’ac&lc%gldgag§pp§d§9natl Fther sultatrle

yl ] met hyl am n 4.0 On é
3.30-3. 10 amipenpuetesting groups include triffuoroacetyl, which may be removed by base

catalyzed hydrolysis or 2 solid phase resin bound benzyl group, such as a Merrifield
resin bound '2,6-dime,thoxybenzy1 group (Ellman linker), which may be removed by

10 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 formuia (I) are capable of existing in stereoisomeric

15  forms (e. g. diastercomers 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.

20 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 (X) 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 asymmeiric carbon atoms, the

25  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 asymmeiric 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

30  employ an optically active compoun‘d 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-



(m 211), 3.08-3.0 (m 0.611), 2.75-2.68 (m 0.411), 2.30-2.05 (m
(-2:3 mx of rotanmers) 211), 1.90-1.82 (m 0.611), 1.61-1.51 (m
0.41), 1.0%0QolfMsdmr  111), 0.33-0.22 (m 1H); Mass HOMIR)010/809985
[MEH . 17.  N12-(5- IR (em1): 3584, 3472, 3330, 3064, 2929, 2794,
1574, 1462, phenyl sul fanyl pyridin- 1425, 1372, 1236, 1200, 1109,
1001, 841, 696; 3-yl)-2- 11-1-NMR (DMSO-D6): 8.20 (d, J = 2.2 Hz,
0.511), 8. 110 (eptically-purecatabyistgrothispldicinds Rivag with rmetaz cmystmlasm)a emmoyad (s,

S (1420 AR e prodeot Tt okl byt TR RBL T TR ).
g 38 2862 l(_D m ad glfzw(e @eg@rz@, ligands may prefetably, bCZBhBE’l-Pﬁosiﬁﬂmésn lH) (4:1
m x of rota rtﬁf) Rt -of sﬁ:@eoéﬂneﬂs%%y %«,2 e?&ive(ds 3&1%2%%_120?% S su%xn%sll)

0.511), 2. 10 2.0 m 11
0.90-0 ) 0.80 (m f Ommliaélasterezng@ Sadts (with ¢hisl agids or difraDaBiBies oy chirab Anino

alcohols, chiral amino acids. The resulting mixture of diastercomers 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) thé 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) contammg 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, ;:artaric, 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 () with 1-6 equivalents of a base such as
sodium hydride, sodium methoxide, sodium ethoxide, sodium hydroxide, pot‘assium t-
butoxide, calcium hydroxide, calcium acetate, calcium chloride, magnesium hydroxide,
ma;gnesium chloride and the like. Solvents such as water, acetone, ether, THF,

30 methanol, ethanol, t-butanol, dioxane, isopropanol, isopropy!l 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-



Mass (n/z): 312 [MtH . WD 2011/ 080751PCVI N2010/ 000285 18.
[2-(Pyridin-3-yl1)-2- IR (em1): 3433, 3073, 2929, 1567, 1492, 1375,
1285, 1256y02edmku7eiycl o[ 3.1.0] hex-3- 1179, 981, 797, 70&rmGHD0000385]
met hyl am ne 11-1-NWR (CD30D): 8.25 (d, J = 2.0 Hz, 0.511), 8.20 (d, J
2.0 fumarate Hz, 0.5H), 7.96 (d, J = 2.5 Hz, 0.511), 7.93 (d, | =
Hz, 0.511), (-1:1 mx of rotamers) 745725(m 2H), 6.69 (s,
4. 07 4. @)ll()mng(sp@fm)exa@pivg ‘Bheggost prefprred canmopndsDi e 13ve_'pgor( #eapil)

2.5
2H)
:i 83 :i gé Egr?] aig gt}l%%e’ p%cxgga'll% sthforth(lmthﬂg %%;n%plesi ’%%sezc&lﬁ) olfs agé'ﬂmt
1.1

0-1.0 (nlpov@vm'@ be@omsrued Mown(lgrt elonlmnus thas dsscopgidpred) as ﬂlegl@vqnm

é::g 16 [ ]2_ 05(93 Sénbxﬂalilo I(aﬁfﬁ’g c))mgc??ﬁﬁs‘lor tﬁaﬁﬁme@e% Ty it€clBform 4 Gafhs, The O
followmg examples further 11%{lstrate details for the preparatlon 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-Bromopyrid:m-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-butyldiphenylsilyl
15  chloride (12.53 grams, 45.57 mmoi). 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.
TH-NMR (CDCl): 7.65-7.63 (i, 4H), 7.45-7.37 (m, 6H), 3.84-3.77 (m, 1H), 3.62 (dd,
1=3.9,10.2 Hz, 1H), 3.50 (dd, I = 7.7, 10.2 Hz, 1H), 2.40-2.30 (m, 2H), 2.20-2.11 (i,
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)-5-oxo-
pyrrolidine-1-carboxylic acid tert-butyl ester
To a stirred solution of above obtained compound (15 .35 grams, 43.42 mmol) in
acetoniirile (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:

03% for two steps
-22-



azabi eyel o[ 3. 1. 0] hex-3- 111-NMR (CD30D): 7.53 (d, J. = 2.4 Hz, 0.5H),

7.39 (d,

0.511),

= 2.4 yl-methyl]methylamne Hz, 0.5H), 7.25 (d, J = 2.
Hz, O. 511)wozgﬁﬁ3({7§1 .1 -=2.4 Hz, O. 511), fumar at e 6.P&Q/]1Qﬁ),10/ai]ﬂss
4.10-3.97 (m 2.5H), 3.90-3.82 (m 0.514), 3.20-3.08 (-1:1 mx of
rotanmers) (m 211), 3.07-3.01 (m 0.5H), 2.88 (s, 1.511), 2.85-2.75
(m . 0.511), 2.74 (s, 1.5H), 248238(m 0.511), 2.18-2.10 (m
Mluiag&@ngemOSMmSST 32 t, . = 7.1 H, 3H), 1.30-1.20 (m

111), 1.1 97 11),, 65-0. 58
o5k, ofpng By g ki e 1%9 i, DL 24%8 T 50
N- [ 2- ( 3- Hy ditpXMH RIiCEr 7)54-73&@9 4[-293.86-7.355613,,6}1[)5692-419106, 1H)231.89 (d171,

1021, PYra ZI
111- \NWR (COET %

111), 3.57 g4dd, J =

10

15

20

25

30

Mass (m/z): 454 [M+H'1.
Step (fii): Preparation of 2-(tert-Butyldiphenylsilanyloxymethyl)-5-hydroxy
pyrrolidine-1-carboxylic acid tert-butyl ester

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
fithiumtriethylborohydride (IM in tetrahydrofuran, 44.3 mL). After stirring for 1 hour,
the reaction mixture was guenched by adding saturated solution of sodiumbicarbaonate
(68 mL). The reaction mixture was warmed to 0 °C, hydrogen peroxide (30 % w/v, 1.3
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 %.

IR (om™): 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, 61), 1.06 (s, OH);

Mass (m/z): 456 [M+H'].
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 mL), was added pyridiniumparatoluene sulfonate (p-PTS, 1.0 gram,
4.02 mmol). The reaction mixture was gradually warmed to room temperature and
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 %.
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7.9, 12.8 Hz, 111), 3.48-3.38 (m 111), 3.0 (d, J = 5.1 Hz, 311),
2.82-2.73 (m 111), 2.05 (dd, J = 6.9, 12.2 Hz, 111), 1.72-1.55 (m

1H), 1.48-Wo4f1fosarsd13), 0.57-0.50 (m 111), 0.40-0. 30 pemmderd/o02ss
Mass (nmfz): 221 [Mr11l. WO 2011/080751PCT/ 1N2010/ 000285 21.

N-(2-(pyrimdin-5-yl)- 2-azabicyclo[3.1.0]hex- 3-ylmethyl)nethyl
am ne fumarate (1:2 mx of rotamers) IR (em1): 3419, 2938, 2800,
1570, 1485,I1R¥43Y): 2938, 29311 181, 130031866,8663, 1 113, NISR, TV d6) : 8.51 (s,

0.711), 8. 3 3 , )
3 023, 85 (HNBIRALTERY 51 & ol e i By S g, A sy
3.0-2.80 ( , DA 1).70-B5(0 @, IHY,B.Zags, TH)HA.25-2.02 (M G2H)s 1.921 Bbm, P} 3.80s,
0. 311) 1 éx%?@%*féﬂ%%&%%n gt Col 07710 107150 07 (i
?eﬁiii 5332‘55“5‘9’%?% i s 1an s Pl See ) I

f% he re%@téo 95gf 8% £ert- lityldip eﬂyl oxymethyl)-2,3-

-azabi cycl
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
10 (50 mbar) for 1 hour. The reaction mixture was cooled fo 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 {em™): 2959, 2930, 2857, 1701,'1404, 1132, 1112, 762, 741, 701;
IH-NMR (CDCl): 7.66-7.60 (m, 4H), 7.45-7.32 (m, 6H), 6.49 (d, J = 43.3 Hz, 1H),
15 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-Butyldiphenylsitanyloxymethyl}-2-
azabicyclo [3.1.0]hexaﬁe-2—carboxylic acid tert-butyl ester
20 To an ice ctlz;ld solution of above obtained compound (2.0 grams, 4.56 mmol) in
dichloromethane (18 mL) was added a solution of diethylzinc (IM in hexane, 5.0 mL),
followed by diiodomethane (0.55 mL, 6.84 mmol) over-a period of 15 minutes and
stitred 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
25 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
30 grams as gummy liguid. Yield: 73 %.
R (cm‘lj: 2960, 2931, 2857, 1698, 1391, 1178, 1130, 1112, 1090, 702;
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3-ylnethyl) amine 1H NMR (DMSO-d6): 8.52 (s, 0.811), 8.48 (s, 0.2H),
8.39 (s, fumarate (4:1 mxture of 0.811), 8.37 (s, 1.211), 6.43 (s,

211), 3.95y8.26f/060%51 0. 811), 3.80- rotaners) 3.72 (m Gcakkio10/000285
3.32-3.20 (m 114), 2.96-2.70 (m 211), 2.25-2.0 (m 211),
185170(m0811)15514701 0.211), 1.0-0.85 (m  111),
0.22-0.10 On, 111); Mass (mz): 191 [ WA 23.

N (2- ( 2- tn‘thMEb(@@y)t?ﬁ&?@éﬁnAﬂ) 748532 (o5, 328980 (m.548, 3.143%63

1350, 1266, 2 ; m
azabi eyel opL S 5 B0 g 3%6&%%@ BB 30T By,
B 20 (4. 3" LR (spSHy ] A 0ABON Km,amdéswwcmm) 7.64 (d, J = 8.7

Hz, 0.311), ;SSQ%./Z(QB a}M;HS] 7 Hz 0.711), fumarate 7.47 (dd, J = 8, 7,
2.8 Hz, 03 :}; 2.8 Hz, 0.71-1), (21mxtureof

6. 69 (s 5 21&tpp fuig- Brenzzra(!w Qf ﬁilis)drowngezhﬂzwa'emycl@ B8] hexane2-

r ot amer s) BeatBodylkt alld fekbbutyBestr- 3- 12 (m 211), 2.87-2.80 (m 0.311),
2.76
(s To an ice cold solution of above obtained compound (16.8 grams, 37.1 mmol)

in dry tetrahydrofuran (104-mL) was added tetrabutylammonium fluoride (1M 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;

TH-NMR (CDCL): 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 (vili): 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 isopropancl (3 M, 28 mL) was

added, the reaction mixfure 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 (CDCls): 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 [MHHT]. _

Step (ix): Preparation of [2-(5-Bromopyridin-3-yl)-2-azabicyelo{3.1.0]hex-3-

yljmethanol
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314), 2.30-2.15 (m 211), 2.0-1.88 (m 0.711),1.65-1.58 (n,  0.311),
1.22-1.12 (m 1E1), 0.40-0.26 (n, 111); Mss (mz): 272 [M:111. WO
2011/ 08075%&2011/8639(L0/ 000285 24. N-(2-(2-trifl uoromet kirmN2o010/000285
pyri di n-5-y0-2- azabicycl o[ 3. 1. 0] hex-3- ylnethyl) am ne fumarate IR
(cm 5: 3375, 2941, 1585, 1502, 1380 1351, 1265 1122, 1087, 826;

1H NVR (CD30D): 8.28 (d, .1= 2 1m% d, .1= 8.7 Hz, 1H)
7.38 (dd, J = 8.Tp,a stirgdspliutiqnpi (28A-®bl° 21?1*9%—3 ethana (75 mg,14.63

3.40-3. 30 (ﬁﬂnofb ggbtal&d]i!% stéqgﬁ i d}{’r 411{90);%11 fb'gmL) m 8 (f‘c’ﬁsure?r:bﬂ&ion vesgel $4s 2. 20

(m 211), 1.96- 3 (m
110;  Massadded 3)3- dltwommq (L. Smramsmﬁé ngmpal}; SpERS tg5butenide U&‘lmga NVR

(70220?21(1 8| ﬁ)? Iﬁl‘flol) Janﬁ l%cénlblé 2'- Qs(éﬁenyl%ahgsg)hﬁlg)nl 1]-bma8htﬁyl (ZULmé) ®34) ,
azabi cycﬁ o[IBmﬂ?l)O] H@R 3waqt42n cmetfeo% wasg qegassel - fgr 93% m@ﬂf&&l)thew 27

(d, J 8. 9tr1§t€1beﬁhyﬁaéneacetone)dipalladmm (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 o 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 (cm™): 3242, 2934, 2893, 1573, 1538, 1456, 1379, 1193, 1004, 688, 573;
IH-NMR. (CDCls): 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)a_minomethyl]-z-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]hexane—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 sulfate and the solvent was evaporated
under reduced pressure and the crude product was purified by flash column
chromatography using é30—400 mesh silica gel to obt_ain title compound, 3.09 grams as
gummy liquid. Yield: 90 %.
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3/nmethyl) amne 6.70 (s, 2H), 4.08-4.0 (m 0.614), 3.72-3.65 (m
0.411), 3.30-3.25 ftunarate (2:3 mxture of (m 0.610, 3.25-3.0 (m
211), 2.80w8d.2ddokevs: 0. 414), 2.33-2.02 (m rotaners) 21)t)r,mim@,am§3580
(m 0.610, 1.60-1.50 (m 0.414), 1.16-1.08 (n, 0.411), 1.10-1.0 (n,
0.641), 0.35-0.25 On, 111) I\/ass (n/z) 224 226 [I\/Hll 26

I\I—(2-(3-rretg¥l ridin- Ili- g l—[()

8.02 (d, J NMR (@RGlg) 42‘54% (mg): 3}33)98-37908@(& ,13’1%);3 207(%3”%3 03 (s
Hz, 0.510, , 6. 66
(5, 211 . A ERZEG08 Lo 200 TS, 1D, LR (O o20 o 120 ‘ﬁi’%“%m
3.26-3.10 (@ 1Hk1), 2.82-2.74 On, 0.510, 2.37 (s, 1.514), funarate

511)

(1:1 thurﬁ[aggfmZZS@Q([Mﬂ-}ﬂg 511) 2.30-2.15 (n, 2. 511) 1. 95 1.85 (n,
0. 5H), 1 62- raqtaners) g 0.511), 1. 20-

1. ($ter 0 (D) Prwasaiwn 0 n%ﬂﬂftﬁﬂaminfﬂethﬂﬂ-amgnlﬂﬁ 1:9111%%'&2-

[ Mt } carboxylic acid tert-butyl ester

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
10  sodium chloride solution (150 mL) and a 2.5 M sedivm 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 %.
15 IR (em™): 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, 21), 2. 08-2.88 (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);
20  Mass (m/z): 227 [MHH].
Step (iii): Preparation of t-Buiyl 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 tetrahydrofirran (35 mL) was added anhydrous potassium carbonate (1.84 grams,
25  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
30  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, i697, 1586, 1404, 1252, 1175, 1127, 1085, 755;
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27. N-(2-(3-nmethyl pyridin- 111-NWR (CD30D): 8.11 (s, 0.711), 8.04
(s, 0.311), 7.83 (s, ~ 0.311), 7.81 (s, 0.711), 7.31 (s, 0.71), 7.24
(s, 0.311)wo4odhsdist 2H), azabicyclo[3.1.0Thex-3- 4. 1p¢TH82000000285
0.3H), 3.80-3.72 (rn, 0.711), 3.20-3.10 On, 111), vyl met hyDnet hyl
amine 2.90-2.55 (n, 211), 2 78 (s 2.111), 2. 76 (s, 0. 911) 2.34 (s
311),  bistartarate 2.30- On, 210, 1.90-1.82 On, 310, 1.60-1.50
(m 0.71D, 'HNMR (B¢l é‘4éf7213 (@B SH), 1614 (5 218, A4l8yt.0 @1@%)13@%3@ (m,

0.3 0.3 t
201;9 08075?2P /g ?N(23010/ 000 2%9 gﬂﬁ?‘% 1»@5@ Pm?u%frmorgre1§0h1wi46 (=0

PYri di n- 5- 3%1%@95&#5(@@@)04%M%(m2§27 1627, 1596, 1485 1384, 1125,
1088, 956, ﬁ@%(mbgz:ﬁlj) gl 3. 1. 0] hex-3- 111-NMR (CD30D): 8.42 (s,
1H), 8.22 (s, g 0 (s, 114 6.68 ylnmethyl) amne (s, 211)
4.20-4. 19 (Piep M) Pr@aww& 8 3¢ (Bﬂzar;oxyqrwwdﬂr&nefbﬂlamwm‘&v‘éﬁe

22. 4, 1323&{ 3.13jtbkane. 30-2.20 (m 211), 1.98-1.90 (m 111),

120110(m1 0740-0.30 (m, 1H);
To an ice-cold solution of above obtained compound (1.8 grams, 5.0 mmol) in

dry dichloromethane (5 mL) was added trifluroacetic acid (5 mL). The reaction mixture
was gradually warmed to room temperature and stirred for 6 hours at room temperature.'
10 Evaporated volatiles under reduced pressure, residue diluted with dichloromethane.
Organic layer was washed with saturated sodium bicarbonate solution followed 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 1.09 grams. Yield: 85 %.
15 IR (om b): 3316, 2931, 1699, 1585, 1485, 1402, 1300, 1151, 1079, 767, 742;
'H-NMR (CDCls): 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[3.1.01hex-3-
ylmethyl}-dimethylamine hydrochloride
Step (i): Preparation of 2—(5—bromopyrldm—3-yl)-2—azablcyclo[3 1. 0]hex-3-ylmethyl'
methanesulfonate .
To an ice-cold solution of [2-(5-Bromopyridin-3-yl)-2-azabicyclo[3.1.0fhex-3-
25  yljmethanol (462 mg, 2.43 mmol) in dry dichloromethane (10 mL) was added
triethylamine (0.51 mlL, 3.6 mmol) followed by methanesulfonyl chioride (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 mg as gummy liquid. Yield: 90 %.
'H-NMR (CDCls): 8.14 (s, 1H), 8.06 (s, 1H), 7.26 (s, 1H), 4.30 (dd, ¥ = 5.8, 10.2 Hz,
1¥1), 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—1'.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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Mass (tn/z): 258 [MtH . 29. N-(2-(quinolin-3-y1l)-2- IR (em5: 3423,
2928, 1594, 1486, 1459, 1386, 1254, 1084, azabicyclop. 1. 0i hex- 3-

955, 861; wﬁlzmmmf]bﬂ am ne 1H NMR (CD30D): 8.84 (d, J ®czafor&e0028s
0.511), 8.78 (d, J = 2.8 fumarate (1:1 m xture of Hz 0 511),

7.95-7.85 (n, 111), 7.83-7.75 (m 111), 7.60 (d, J = r ot amers)
H205H) 7.57 (d, J = 2.8 Hz, 0511)755745(m21@)1 6.69 (s,
2H), 4. 20 ASteP Gidn PoerBtafion DFON-{3(BBronpyBidiBedtyl)-2uahicyslafd.1 0 hex-3-

0.511), 3.3 92 0.511), 2.40-2.10
211). 1. o) ’gmgﬁ‘}ﬁdﬂe @J‘ oo (m( "0. 550, 5.5 18 (m s
1.10-1.02 (m 07T814) stire:ds 30i0ti86 afnaboya 19ompoundn 364 tmg, 7 §:0 2@@103)“/%]

304z, (2 Al Bhu ) RS Y 7 ek ot AREn (4454
’ 5 mL). Upon stxrrmg for 24 hours the reaction mlxture was dlluteﬁ 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 (con™h): 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, ] = 4.6 Hz, 3H), 2.35 (dd, J =
7.1, 13.1 Hz, 1H), 2.10 (dd, J =79, 13.1 Hz, 1H), 1.84-1.77 (m, 1H), 1.0-0.92 (m, 1H),
0.28-0.21 (i, 1H);

Mass (v/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-bremopyridin-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 (CDCl;): 8.14 (d, J =2.5 Hz, 1H), 8.0 (d, I = 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, 1), 0.33-0.28 (m, 1H);

Mass (m/z); 294, 206 [M+H].
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azabi eSi elo[ 3. 1. 01hex-3- 111-NWR (CD30D): 8.54 (s, 0.31-1), 8.43 (s,
0.711), 8.22 (s, ylmethyl) nethylamne 0.711), 8.21 (s, 0.311), 7.57

(s, 0.311)wodefadsdrsa 0.711), 6.68 (s, 211), funmarate 4c3AN#idGoots3
0.711), 3.90-3.80 (m 0.311), 3.40-3.15 (in, 2.711), (1:2 mxture of
2.88-2.80 (m 0.311), 2.76 (s, 311), 2.30-2.15 (m 211), 1.98-1.91
rotaners) (m 0.711), 1.68-1.58 (m 0.3H), 1.20-1.10 (n, 111),

0. 40- 0. 25 Stgpn (ii):1 Preparatibas sof( (2-£3-Brafapyfiling3-gh-3jazabigyolo-[3.1.0]-hex-3-

2011/ 0807555@%%@% 030285 31. N (2-(quinolin-3-yl)-2-

azabi cycl o ) | methyl ) methylatnine fumarate (1:2 m xture
of IR (em'): 340%stizgBplutiogsiiaboysempound375 mg.3% mpein teiraiggrofuran o

1015, 952; 31l » A Jo= 2 7 29 o) =
25 ke, o, S Y TR Rl sheqylorgin (70 mb (38 my il gy

2.5 Hz, ©. 732yl 7.358nqi} Thy zeapticn mixturg was apduatty %ﬂ@d:%’rem tmpeyaturg. 69
5 P2t At Ry g Bl
2.79 (s, 2.<uds)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, 1F);

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—gBenzyloxycarbonyI)—N-(methyl)aminomethyl]—?.—
azabicyclo[3.1.0Jhexane (210 mg, 0.81 mmol) in dichloromethane (2 mL) cooled at 0

20 -°C under inert atmosphere was added diigopropylethylamine (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 (em™"): 2936, 1699, 1626, 1484, 1406, 1300, 1198, 1142, 1066, 700;

"H-NMR (CDCL): 7.55 (s, 1H), 7.40<7.30 (m, 5H), 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/2): 355 [MHH'].
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2.77 (s, 0.911), 2.40-2.20 (m 211), 1.95-1.88 (m 0.311), 1.68-
1.55 (m 0.711), 1.25-1.15 (m 0.711), 1.12-1.03 (in, 0.311), O.45-
0.35 (M M#époiresdyess (m z): 254 [MrH . 32.  Benzof ur arcZaybididdozss
111-NWR (CD30D): 7.85-7.73 (m 2H), 7.61 (d, J = 8.3 Hz, 111),

met hyl am nonet hy1-2- 7.50 (t, J = 7.5 Hz, 111), 7.35 (t, J = 73 Hz,
1H), 4.45 (s, 211), azabicyclop.1l.0Thex-2- 3.91-3.82 (m 111),
3.50-3. 10 (Step 311(i): 2. Pregasati@l 1) ,of 2. 2Butanibyl-Ginethxlmmomethyh2tagat e

140 Sty Py S ey ksl 0,95:0, 7%, (1 L
7.82 (s, 111), To77a(dstirgd= yolgidaz, of 11Furarz2-gi[3-{(WdPBengylexygarborpy-N-
) 1 byl ot @B peson gy
2H), 2. 76 (ethanol (2 mL) under hydrogen atmosphere was added Palladium on carbon {13 mg, 10
% w/w). The reaction mixfure 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 bicyc-;lo[3.l.0]hex-2-yl) methanone tartarate (20 mg
10 and 36 mg respectively). Yieid: 73 %. ‘
Characteraztion data of Furan-2-yl-(3-methylaminomethyl-2-aza bicyclof3.1.0]hex-2-
yi) methanone tartarate {Isomer-1)
IR (cmY): 3377, 2925, 1627, 1595, 1486, 1379, 1198, 1082, 955, 861;
IH-NMR (CD;0D): 7.73 (d, T = 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 (1, 1H), 3.68-3.58 (m, 1H), 3.33 (5, 3H), 3.30-3.15
(m, 2H), 2.35-2.25 (m, 1H), 2.07-1.95 (m, 11), 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 bicyclo[3.1.0]hex-2-
20  yl) methanone tartarate (i;omer-z)
IR (crﬁ"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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azabi cycl op. 1. 0Thex-2- 311),

2.

28-2.20 (m 1H), 2.15-2.05 (m 214),

1.40-1.30 (m 111), vyl) nethanone tartrate 0.85-0.78 (m 1H); Mass
(tn/z): 3490280bsd734141. 34. (3-Am nonet hyl-2- | R (emptrandifotozss
2929, 1597, 1526, 1440, 1343, 1325, 809, 744;
azabi eyel o[ 3. 1. 0] hex-2- 111-NWMR (CDCI 3): 9.30 (bs, 111), 7.69 (d, J =
8.0 Hz, 111, 7 45 vy1)-(1H-| n"in’l_?__—\{/’l)_ (dJ =81 Hz 111)
7.33-7. 22| (f [2MIP-(Pridins3yD-2- 5| IR (ons (3287 2995, 2880t Hiiho hiS24 1489, 1428 1362,
(m 111), |3, 6¢ Bl LWl D168, foy A4, 3. 0- 12,90 (m
111), 2.18-2.10 nl W% 1 (m 1.738-1. 30 1F%,
0.77-0. 70| (m |1ylwethylim glgm -Ng»gg(qm) 83\@\@ 0.7H), 8.26 (s, OSH) 0-7.94 (m,
2011/ 0807H1PCY/ I N a@m&@&% 351H)g?i 180 (30RE 1R 13 80-828 (m, 1H), 3.58 de J =133,
bi eyel o[ 3} 1. 0Thex- furan- nmet hanone tartrate. IR (e
3423, 2935, 2875, (7'1%31?£l of %90, Hz U3, 343697 (mof7tD): 2636 709@40 T8 2:70-
759; 1H NVR ((D30D) fotshehF (S, 11‘.%0 (oh,; 98, 8.481s,31B; 2448 .40 Hl) 11 264-2.02 (m,
14), 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'].
5. [ N-[2-(5-Bromopyridin- | '"H-NMR (CD;OD): 8.24 (s, 0.6H), 8.16 (s, 0.4H), 8.01 (s,
3-y1)-2- 0.4H), 7.98 (s, 0.6H), 7.57 (s, 0.6H), 7.52 (s, 0.4H), 4.42 (s, 2H),
azabicyclo[3.1.0Jhex-3- | 4.15-4.05 (m, 0.4H), 3.88-3.78 (m, 0.6H), 3.20-3.0 (m, 4H),
yimethyllethylamine | 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 [MAH'].
6. | 2-(5-Bromopyridin-3- | IR (cm™): 3434, 2961, 1733, 1577, 1458, 1244, 1206, 1124,
yl)-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[3.1.0Thexane | (s, 2H), 4.28-4.20 (m, (H), 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,
yl)-3-(morpholin-4- 1121, 1080974, 844, 678;
ylmethyl)-2- 'H-NMR (CDsOD): 8.21 (s, 1H), 7.91 (s, 1H), 7.52 (s, 1H), 4.50
azabicyclo[3.1.0]hexane | (s, 2H), 3.93-3.87 (m, 1H), 3.86-3.75 (m, 2H); 3.40-3.35 (m,
tartarate 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, 15, 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 [MHI'].
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(d, J = 3.2 Hz, 111), 4.68-4.58 (m 1H), 4.40 (s, 2H), 3.78-3.70 (m
111), 3.35-3.18 (n, 2H), 2.16 (dd, J = 12.8, 8.6 Hz, IH), 2.10-1.93

(m 2H), ky@2atknddsim 1H), 0.72-0.63 (n, 1H; Mss (npernzRd000285

[ MFH4] . 36. (3- Aminomethyl-2- IR (em1): 3385, 2926, 1628, 1486,

1458, 1412, 1199, 1021, azabicycloP.1l.0Thex-2- 954, 743, 699; yl)
(5-bronmo pyridin-3-_'HNVR (CD30D): 8.86 (s, 111), 879 (d, J =20

Hz, 111),|8839 2y Bromepysdorie 1Ht(cnabe3¢(1a 1602,4574, 0463z 1 1361 1070, 686;
4.60-4.52[(m |1H): _2H) 15 \ (m
4,692,921, 1P el 2 e cocll s 4 5135 . 3 o9 e
1.98-1.88|(m lH) ylrne@hy@-zaz (| 1H}EY,30QdB0= 1.6, 0.3%%, (H), LF-3.70 (mMHSH, 3.12-3.0
(mz): 296, 29 710]@ 0o H, D3 ;H
111), 8. 18-8. {gefholgty hekaft Ti zg#ez%gl(o oG EPAD B 115y SB0008 (o,
111), 7.80-7.72 (n (ro@amx-i) 7. JPH)Y.ZHB-Zm,(m,lﬂH)) 1.80-169- (m,aw, 1403-0.97 (m, 1H),
pyridin-2{yl (im IH), 4.42 (s, gig_o %.(1(38 .40 (m 311), 2.32-2.20 (n,
111), nmethanqgne tartrate 2.15}2" '(2m 11Y¥); 1.90-1.80 (m 111),
1.02-0.95((n, (0.611), 0.93- Mass (m/z): 337, 339 [MHH']

9. | 2-(5-Bromopyridin-3- | "H-NMR (CDCly): 8.19 (4, J =2.3 Hz, 1H), 7.98 (d, ] =1.6 Hz,
yl)-3-(piperazin-1- | 1H), 7.26 (dd, J = 1.6, 2.3 Hz, 1H), 4.88-4.80 (m, 1H), 3.80-
ylmethyl)-2-aza- 3.70 (m, 1H), 2.95 (dd, J=1.9, 12.1 Hz, 1H), 2.80 (dd, J =102,

bicyclo[3.1.0Jhexane | 12.1 Hz, 1H), 2.70-2.50 (m, 7H), 2.25-2.10 (m, 2H), 2.0-1.90
(rotamer-2) (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-yD)-2- | "H-NMR (CDCk): 8.30 (s, 1H), 7.96 (s, 1H), 7.12 (s, 2H), 3.70
azabicyclo[3.1.07hex-3- | (d, J=12.2 Hz, 1H), 2.76 (dd, J = 9.8, 12.2 Hz, 1H), 2.70-2.60
ylmethyljdimethylamine | (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- | IR (cm™): 3303, 2933, 2795, 1572, 1455, 1366, 1235, 1104,
3-yh)-2- 996, 839, 696;
azabicyclo[3.1.0]hex-3- | TH-NMR. (CDCl): 8.21 (d, J = 2.5 Hz, 0.5H), 8.14 (d,J =25
ylmethyllmethylamine | Hz, 0.5H), 8.03-7.97 (m, 1H), 7.30-7.27 (m, 1H), 3.82-3.75 (m,
(1:1 mix of two 0.5H), 3.58-3.52 (m, 0.5H), 3.10-3.02 (m, 0.5H), 2.83-2.73 (m,
rotamers) 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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(3:2 mx of isomers) 0.75 (m 11), 0.60-0.53 (in, 0.4H); Mass
(mz): 218 [ MrH+]. 38. (3-Atninonethyl-2-aza IR (cm 1): 3422, 2926,
1625, 159kyotéi8hso73389, 1198, 1077, bieyel op. 1. 0Thex- ¢y An2016)db8285

956, 861, 767, 742, 708;
8.90 (s,

0. 4H),

(s,

| soners)

(m 0.6
111), 2.1
0.90-0.75
2011/ 0807
bi cycl o[ 3

7.3 Hz, 0.411),

0.611),
8.20 (d, S =

PYri di n- 3-yl met hanone 1H NVR ( CD30D)
8.75-8.65 (m

9.02
tartarate 111), 8.30 (d, J
7.4 Hz, 0.610, 7.60- (3:2 mx of

7.122

[

1),
B- 2. (

(m

51PCl

1. 0]

(hgigZ-gﬁ’rﬂhlor@yﬁrgn-j
) (m iﬁ%‘,&ml. 98-
Tabicycldih$8ihexrB 7
[/ | 3
bl

fumarate

(2:3 mix of rotamers)

B2 (da)): BEBA, 306632966, 2794,01578, BE331423, 1373,
2.35-2.22 (m

sl ek bee Ty (ol

‘H-RMR [OBED): 8.30(d, J =2.5 Hz, 0.4H), 8.13 (d, J = 2.5
21{#{%}%%%@%% bz, 858, 7.90 (6, 1 = 2.0 Hz, 0.480,
7.40-7.45 (m, 0.4H), 7.39-7.37 (m, 0.6H), 6.69 (s, 2H}, 4.17-
4.10 (m, 0.6H), 3.82-3.75 (m, 0.4H), 3.32-3.10 {m, 2.6H), 2.80-
2.70 (m, 0.4H), 2.75 (s, 3H), 2.28-2.20 (m, 2H), 1.95-1.85 (m,
0.6H), 1.61-1.52 (m, 0.4H), 1.18-1.13 (m, 1H), 0.48-0.35 (m,
1H);

Mass (m/z): 238, 240 [M+H'].

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

(~2:3 mix of rotamers)

13. | [2-(>-Chloropyridin-3- | IR (cm"): 3361, 3066, 2936, 1575, 1464, 1426, 1375, 1338,
yi)-2-aza- 1240, 1203, 1110, 1002, 843, 770;
bicyclo[3.1.0Thex-3- | 'H-NMR (CDsOD): 8.12 (d, J = 2.5 Hz, 1H), 7.92 (d, = 2.0 Hz,
yllmethylamine | 1H), 7.37 (t, J = 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-12-(5- IR (cm): 3421, 1630, 1581, 1482, 1462, 1410, 1383, 1239,

1189, 980, 810, 677, 653;

TH-NMR (CD;0D): 7.91 (d, J = 2.2 Hz, 0.6H), 7.81 (d, T =22
Hz, 0.4H), 7.70 (d, J = 2.2 Hz, 0.4H), 7.68 (d, J = 2.2 Hz, 0.6H),
6.94 (dd, T=2.2, 42 Hz, 0.6H), 6.88 (dd, T=2.2, 4.4 Hz, 0.4H),
6.69 (s, 2ED), 4.15-4.08 (m, 0.41), 3.72 (dd, J = 34, 124 Hz,
0.6H), 3.40-3.20 (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, 25D, 1.95-1.87 (m,
0.4H), 1.60-1.50 (m, 0.6ED), 1.18-1.02 (m, 1H), 0.37-0.27 (m,

18); -

Mass (m/z): 234 [M+H'].
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tartarate (1:1 m x of

| somers)

112 (cm'): 3420, 2925, 1627, 1592,

1486, 1386, 1300, 1254, 1199, 1076, 955, 861, 767, 742, 700; 111-NWR

( DMSO- d6) w8 201308051 J = 5.4 Hz,
(d, 5.4 Hz,

(s, 211),
1.60-1.52
0. 60-0.50
The perso
40-67 by 1
N 2- (pyri

5-(3-Meth
42. N12-
yl met hyl ]

N-[2-(5-1

yl met hyl i

N42- ( S- et
i ne; 45.

. 1. 0] hex-
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N42- (5- Br
ne; 48.

(m

111) ,
3.20-3

7.61 (d, J
.0 (m 311), 2.
05H\ 0.90-0.75

= 5.1 Hz,

111), 8.70 (d, J = 5. 1 pidayndoiblecoTes7 4
1H), 4.50- 4.40 (m 111), 4.0
10-2.0 (m 110, 1.80-1.70 (m 1.511),

(m 111\ 0 70-064 (m_0.51Q

(1

N ski
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et hy
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et hy
hyl ¢
B115-

I am
DITDPY
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D chl’orop I n-
| dppetiyl] %ylamme

p@ﬂ%ﬁi‘dﬂdﬁan%réél
| am ne;

yridin-3- y1) -2-a
( 3- Met hyl am nonet
Qpyridin-3- ylipyrf
nomet hyl- 2- azabi
ridin-3-yl)-2-az

) IR fong')f RA84 2975, 2830 2pP B s 58D- B4, 1439, 1373,
“i’ihgpfja@alrlgzédbﬁ) gﬂnpounds of Exanpl es
ové

€sCri

p[rstmma)avw ﬁatmyx $ ks Ay FR-§7eld: B .23
FMQ'@_@_ #7918 DRT6R15 RANITY 168452 m,
oyg%

1 aza
lﬁ) 3.80-3.70 (m, 57 (dd J*33 12.0 Hz, 0.7H),

3.22.8930inC¥8HS [ Bsslo. 9 R X0.3eD), 2.70-2.58 (m, 1H),

28 €5 SHO[ 248:2.00 Kex0- 3y 1275t T0A (wvet-BRPK ArFF-

EWéL(rR apusyak 3&13&1), 1.37-1.34 (m, 6H), 0.92-0.82
di n- -one -
47.

%Ilﬂh 028 kel 3HY Oni cot i nani de:
Bla SRl 2%2 Iv@lzhex- 3- yI met hyl | net hyl ami

N42- (5- Mef
I ne; 49.

[ 543-net h
yl ] met hyl
2- (5-Brom
exane; 51
[ 2-(5-Bro
N[2 (pyri

5(3 Di mef

Héx
v am
ﬁPyri

TDIOYﬂ
i n-

hyl

m ne;

ypyri di R&-y1)-2-

yndm'

Phen%llsulfanélp yridin-

none
50.3-yD-2-

Giztlsiyolbld. 1. Bub e
i di ¥lmethylymine 57 5

h -

3-y1) - Zurdaabi cycl
AniRSHRRYS) Ptamers)

B0 e BT, B0T1 REK. 35T, ety MPhe L 1T 1487
1250, 1175, 979, 748;

PYI—%-{QJR (CD3(O)’1D? . 122(dy11 ) g%rr{z onsz)_ 804 (d,T=26
F B oen; b7y (et d5- 2350 R Bg Y E P24 (R i),
h$-69 € B3 4:08-610rEn 085, 131 ek 4R ity s, 3-3923.10
pins 210 01 d8eXo0 Gn .68t 7yi-2.d8 (@RI MVINRDB0L:05 (m,
h2iDy 198882 @bl 6 bl i AdiDy 1-PT-298 (m,
1H), 0.33-0.22 (m, 1H);

Mass (m/z): 298 [M-+H'].

17.

N-[2-(5-
phenylsulfanylpyridin-
3-y)-2-
azabicyclo[3.1.0}hex-3-
yl methyllmethylamine
fumarate

(~1:1 mix of rotamers)

IR (cm™): 3584, 3472, 3330, 3064, 2929, 2794, 1574, 1462,
1425, 1372, 1236, 1200, 1109, 1001, 841, 696;

IH-NMR (DMSO-Dg): 8.20 (d, J = 2.2 Hz, 0.5H), 8.11 (d,] =
2.2 Hz, 0.5H), 7.77 (s, 1H), 7.42-7.28 (m, 5H), 7.17-7.10 (m,
1H), 6.47 (s, 2H), 4.10-3.98 (m, 0.5H), 3.83-3.75 (m, 0.5H),
3.70-3.62 (m, 0.5H), 3.20-3.10 (m, 0.5H), 2.87-2.70 (m, 1H),
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'T.
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54. N-[2-(2,3-Dichloropyridin-5-yl)-2-azabicycl o[ 3. 1. 0] hex- 3-
yl met hyl ] di met hyl am ne; 55.
NA2- (5- 1 sopoapanypyr i di n-3-y1)-2-anbi cycl of 3. 1. 0] hex- 3cTh$2010/000285
2011/ 080751PCT/ 1 N2010/ 000285 yl et hylicli met hyl am ne; 56.
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1(nb]0h5l-9 §22 i)l() ehzo 3.09-3. 1§rln OSH% 2.80-2.72

ur an- 2- anone
(m, 05H),235205 (m, 2H), 1.92-1.85 (m, 0.5H), 1.60-1.50

b 33 Ratbh (f; BSRTORANZS T, 85e7 0sklo.s
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Met hods: Receptor sdéiimaete Rat

hunman
G/ mole

cDNA exmsl%ﬁ& PRt C

Fi nal

I'i'gand concent

RLIvex)2358H) 3018, @AT% 2830, Uk6a- £579,1)216, 1093,

a?%sh%sr?ét hyl- 2- azabi eyel o[ 3 0] hex-2-y1

ln-m@mom 7.8 ol 7g- 4a1§sé>y5'm01 3T 24
| ﬁ? Pfse@tﬁi 4 Hz, 0.58), 7@@?@@@@}{5%}1},
'owm’ n

ocedur es erial's and

630 6, HH0ckied ST0m LORD. 90 L DTS 20-3.08

Egﬁ %lﬁag'o?'s'(ﬁa&f’ 0.413Hh. g8V, 1is8h, NesslD 74 Qm,
0.5H), 2.74 (s, 1.5H), 2.48- % 36 (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'].

N-[2-(3-Hydroxy
pyrazin-2-yi)-2-
azabicyclo[3.1.0Thex-3-
yl methyl] methylaming

IR (cm ) 3299, 2938, 1637, 1569, 1408, 1213 1171, 1021,
874, 758, 650, 520;

H-NMR (CDCL): 6.85 (d, J = 4.6 Hz, 1H), 6.54 (d, ] = 4.6 Hz,
1H), 6.11 (bs, LH) 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, 35,
2.82-2.73 (m, 1H), 2.05 (dd, I = 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, 11D;
Mass (m/z): 221 [M+H'].
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10Non- speci fic determ nant:

Ep

Epi bati di ne Positive control:

| ncr easi ngyoemaeRd7sAt i ons of test conpounds or standar ¢cHBN®10/000285
i ncubated with nenbrane receptors and radioligand in 120 nM NaCl, 2.5

mM KC1, 1 nM CaCl2,
roomtenperature.

m nut es at
vacuum fi I txiat
onto the filteg
order to ascer
ei ther cl oned
K1(04) 1.] 23
12. 77.3|13.
22,
23,

1 M MyCl2

i bati di ne-
Epi bati di ne

[0.1 pM Reference conpot nd:
| ncubati on conditions:

and 50 MM TRIS-HCl (pH 7.4) for 60

The 5 reaction was term nated by rapid

| N2 ORrnitineg)- a

PR Tl

huaaimahyl)ngethyt ec

2. 7. 3. 41,7
. arhipg faméyagy ")

(1:2 mix of rotamers)

BIR fcib9y 3410] 2oa8s 2808 d PR CIMRS, I 1499.t 1I3PPEW7,

d onpared to the control values in
t]ioggrgﬁ%f the test conpound(s) with

g‘mmmb(mdsqi@s)s?e.tse.(s,ExaleseisNa,nmﬂ), 8.42 (s,

s 60 e e 25 s o 7
(m, 0.3H), 3.40-3.30 (m, 1H), 3.0-2.80 (m, 1.4H), 3.76-3.70 (m,
0.6H), 2.46 (s, 2.1H), 2.43 (s, 0.9H), 2.26-2.01 (n, 2H), 1.85-
1.72 (m, 0.7H), 1.52-1.42 (m, 0.3H), 1.0-0.85 (m, 1H), 0.22-0.15
(m, 0.7H), 0.13-0.07 (m, 0.3H);

Mass (m/z): 205 [M+H'].

N-(2-(pyrimidin-5-yl)-
2-azabicyclo[3.1.0}hex-
3-ylmethyl) amine
fumarate {4:1 mixture of

rotamers)

IR (cm™): 3385, 2938, 1574, 1486, 1444, 1378, 1334, 1205,
1085, 955, 861;

TH-NMR (DMSO-dg): 8.52 (s, 0.8H), 8.48 (s, 0.2H), 8.39 (s,
0.8H), 8.37 (s, 1.2H), 6.43 (s, 2H), 3.95-3.85 (m, 0.8, 3.80-
3.72 (m, 0.2H), 3.32-3.20 (m, 1H), 2.96-2.70 (m, 2H), 2.25-2.0

| (m, 2H), 1.85-1.70 (m, 0.8, 1.55-1.47 (m, 0.2H), 1.0-0.85 (m,

1H), 0.22-0.10 (m, 1H);
Mass (m/z): 191 [M+H'].

N-(2-(2-trifluoromethyl
pyridin-5-yf)-2~
azabicyclof3.1.0Thex-3-
ylmethyl) methyl amine
fumarate
(2:1 mixture of

rotamers)

IR (em™): 3353, 2044, 2801, 1586, 1379, 1350, 1266, 1173,
1127, 1089, 826, 757;

TH-NMR (CD;0D): 8.39 (d, J = 2.8 Hz, 0.3H), 8.29 (d, ] = 2.8
Hz, 0.7H), 7.64 (d, ] = 8.7 Hz, 0.3H), 7.62 (d, T = 8.7 Hz, 0.7H),
747 (dd, 7= 8.7, 2.8 Hz, 0.3H), 7.38 (dd, J = 8.7, 2.8 Hz, 0.7H),
6.69 (s, 2H), 4.28-4.22 (m, 0.7H), 3.92-3.85 (m, 0.3H), 3.40-
3.32 (m, 0.7H), 3.35-3.12 (m, 2E), 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+11'].
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13. 0 21. 465 22. 58.13 23. 2 24. 681 25. 6.9 26. 5.7 27. 253
28. 140 29. 135 30. 247 31. 1646 32. 38.3 33. 2997 34. 55.0
35. 38.7 W62011h%0781 37. 11.6 38. 45 PCT/IN2010/000285

24,

N-(2-(2-trifluoromethyl
pyridin-5-yl)-2-
azabicyclo[3.1.07hex-3-
ylmethyl) amine

fumarate

IR (cm-1): 3375, 2041, 1585, 1502, 1380, 1351, 1265, 1122,
1087, 826;

'H-NMR (CDs0D): 8.28 (d, ] =2.6 Hz, 1H), 7.62 (d, ] = 8.7 Hz,
1H), 7.38 (dd, T = 8.7, 2.6 Hz, 1H), 6.69 (s, 2H), 4.22-4.15 (m,
1H), 3.40-3.30 (m, 1H), 3.18 (ddd, J = 19.2, 13.1, 6 Hz, 2H),
3.28-2.20 (m, 21, 1.96-1.86 (m, 1H), 1.15-1.08 (m, 1E), 0.40-
0.33 (m, 1H); )

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

25.

N-(2-(2-chloro pyridin-
5-yl)-2-
azabicyclo[3.1.0]hex-3-
yimethyl) amine
fumarate (2:3 mixture of

rotamers)

TH-NMR (CD;OD}): 8.02 (d, J = 2.5 Hz, 0.4H), 7.97 (d, I =25
Hz, 0.6H), 7.42 (dd, = 8.9, 2.5 Hz, 0.4H), 7.37 (dd, J = 8.9, 2.5
Hz, 0.6H), 7.29 (d, T = 8.9 Hz, 0.4H), 7.27 (d, J = 8.9 Hz, 0.6H),
6.70 (s, 2H), 4.08-4.0 (m, 0.6H), 3.72-3.65 (m, 0.4H), 3.30-3.25
(m, 0.6H), 3.25-3.0 (m, 2, 2.80-2.72 (m, 0.4H), 2.33-2.02 (m,
2H), 1.90-1.80 (m, 0.6H), 1.60-1.50 (m, 0.4H), 1.16-1.08 (m,
0.4E0), 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-
5-yl)-2-
azabicyclo[3.1.07hex-3-
ylmethyl) amine
fumarate (1:1 mixture of

rotamers)

TH-NMR (CD:OD): 8.10 (d, J = 2.4 Hz, 0.5H), 8.02 (d, 7 =24
Hz, 0.5H), 7.83 (s, 1H), 743 (d, J = 2.4 Hz, 0.5H), 7.33 (d, I =
2.4 Hz, 0.5H), 6.66 (s; 2H), 4.15-4.05 (m, 0.5H), 3.35-3.30 (m,
0.5H), 3.26-3.10 (m, 2H), 2.82-2.74 (m, 0.5H), 2.37 (s, 1.5H),
2.35 (s, 1.5H), 2.30-2.15 (m, 2.5H), 1.95-1.85 (m, 0.5H), 1.62-
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-methy! pyridin-
5-yl)-2-
azabicyclo[3.1.0}hex-3-
yimethyl)methyl amine
bisfartarate
(1:2 mixture of

rotamers)

"H-NMR (CD;0D): 8.11 (s, 0.7H), 8.04 (s, 0.3H), 7.83 (s,
0.3H), 7.81 (s, 0.7H), 7.31 (s, 0.7H), 7.24 (s, 0.3H), 4.45 (s, 2H),
4.15-4.05 (m, 0.3H), 3.80-3.72 (m, 0.7H), 3.20-3.10 (m, 1E),
2.90-2.55 (m, 2H), 2.78 (s, 2.1H), 2.76 (s, 0.9K), 2.34 (s, 3H),
2.30-2.20 (m, 2H), 1.90-1.82 (m, 0.3H), 1.60-1.50 (m, 0.7E),
1.18-1.10 (m, 0.7H), 1.10-1.02 (m, 0.3E), 0.35-0.25 (m, 1H);
Mass (m/z): 218 [M+H'T.
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Phar macoki neti c paraneters C.,

AUCt, Tin and Bioavailability were cal cu ated by
usi ng software W nNonlin versi egrhnibideoozss

Exanpl e Nunber Strai n/ Gend er Dose (nmg/k g) Vehiel e Route of
adm nistrati 011 C. (ug/nL ) Trmax (It) AUCt (ug.hr/ nlL) Tia (h)
Bioavaila lity (99 1. Wste 15 Water Per-Qral 219 Q0 25 273 038

31. | N-(2-(guinolin-3-yl)-2- | IR (cm™): 3407, 2037, 2854, 1597, 1473, 1432, 1394, 1308,
azabicyclo[3.1.0]bex-3- | 1142, 1015, 952;
ylmethyl) methylamine | 'H-NMR (CD;OD): 8.87 (d, T = 2.5 Hz, 0.7H), 8.79 (d, J = 2.5

fumarate Hz, 0.3H), 7.95-7.86 (m, 1H), 7.84-7.75 (m, 1H), 7.63 (d, ] =2.5
(1:2 mixture of Hz, 0.7H), 7.58 (d, J = 2.5 Hz, 0.3H), 7.55-7.45 (m, 2H), 6.69 (5,
rotamers) 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- { "H-NMR. (CD;OD}: 7.85-7.73 (m, 2H), 7.61 (d, ] = 8.3 Hz, 1H),
methylaminomethyl-2- | 7.50 (t, J = 7.5 Hz, 1H), 7.35 (t, J = 7.5 Hz, 1H), 4.45 (s, 2H),
azabicyclo[3.1.0Thex-2- | 3.91-3.82 (m, 1H), 3.50-3.10 (m, 3H), 2.75 (s, 3H), 2.25-2.15

yl)methanone tartrate | (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- | 'H-NMR (CD;0D): 7.82 (s, 1H), 7.77 (d, J = 7.8 Hz, 1H), 7.67
yi)-(3- (d, J=7.6 Hz, 1H), 7.28 (t, T = 7.8 Hz, 1H), 4.48 (s, 2H), 3.98-
methylaminomethyl-2- | 3.90 (m, 1H), 3.50-3.45 (m, 1H), 3.44-3.20 (m, 2H), 2.76 (s,
azabicyclo[3.1.0Thex-2- | 3H), 2.28-2.20 (m, 1H), 2.15-2.05 (m, 2H), 1.40-1.30 (m, 1H),
yl) methanone tartrate | 0.85-0.78 {m, 1H);
' Mass (m/z): 349, 351 [M+H'].
34, (3-Aminomethyl-2- IR(cm“l): 3267, 2929, 1597, 1526, 1440, 1343, 1325, 809, 744;

azabicyclo[3.1.0fhex-2~
y)-{1H-indol-2-yl}-

methanone

'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, T = 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, 1ED), 0.77-0.70 (m, 1H);

Mass (m/z): 256 [M+H'].
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35.

(3-Aminomethyl-2-aza

bicyclo[3.1.0Thex-2-yl)

furan-2-yl methanone
tartrate

IR (cm"‘): 3423, 2935, 2875, 1618, 1600, 1480, 1420, 1197,
1077, 1030, 954, 861, 759;

'H-NMR (CD:0D): 7.77 (s, 1H), 7.40 (d, J = 3.2 Hz, 1H), 6.64
(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, 2E), 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-
azabicyclo[3.1.0]hex-2-
vy} (5-bromo pyridin-3-
yl} methanone iartraie

IR (cm™): 3385, 2926, 1628, 1486, 1458, 1412, 1199, 1021,
954, 743, 699;

'H-NMR (CD:OD): 8.86 (s, 1H), 8.79 (d, J = 2.0 Hz, 1H), 8.35
(d, T = 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, 208[M+H].

37.

(3-Aminomethyl-2-
azabicyclof3.1.0]hex-2-
yl) pyridin-2-yl
methanone tarirate

(3:2 mix of isomers)

"E-NMR (CD;0D): 8.64 (bs, 1HD), 8.18-8.10 (m, 0.6H), 8.08-
7.90 (e, 1H), 7.80-7.72 (m, 0.4HD), 7.62-7.52 (m, 1H), 4.68-4.58
(m, 16, 442 (s, 2H), 3.683.40 (m, 3H), 2.32-2.20 (m, 1H),
2.15-2.0 (m, 15, 1.90-1.80 (m, 1H), 1.02-0.95 (m, 0.6H), 0.93-
0.75 (m, 15, 0.60-0.53 (em, 0.4E);

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

38.

(3-Aminomethyl-2-aza

bicyclo[3.1.0Thex-2-yl)

pyridin-3-yl methanone
tartarate

(3:2 mix of isomers)

IR (cm™'): 3422, 2926, 1625, 1591, 1485, 1389, 1198, 1077,
1028, 956, 861, 767, 742, 708;

'H-NMR (CDsOD): 9.02 (s, 0.4H), 8.90 (s, 0.6H), 8.75-8.65 (m,
1H), 8.30 (d, J = 7.3 Hz, 0.4H), 8.20 (d, = 7.4 Hz, 0.6H), 7.60-
7.52 (m, 1H), 4.62-4.52 (m, 1H), 4.42 (5, 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[3.1.0Jhex~3-yImethyl)methylamine;

41. { 5-(3-Methylaminomethyl-2-azabicyclo[3.1.0Jhex-2-yl)nicotinonitrile;
42. | N-[2-(2,3-Dichloropyridin-5-yl)-2-azabicyclo[3.1.0]hex-3~
yimethyljmethylamine;

43, | N-[2-(S-Isopropoxypyridin-3-yi)-2-azabicyclo[3.1.0Thex-3-
ylmethyl]methylamine;

44 | N-[2-(5-methylpyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-yImethyl]methylamine;
45, | 1-[5-(3-Methylaminomethyl-2-azabicyclo[3.1.0jhex-2-yl)pyridin-3-

ylipyrrolidin-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-ylmethyllmethylamine;
48. | N-[2-(5-Methoxypyridin-3-y1)-2-azabicyclo[3.1.0Thex-3-yimethylJmethylamine;

49, | [5-(3-methylaminomethyl-2-azabicyclo[3.1.0]hex-2~yDpyridin-3-
ylimethylamine;

50. | 2-(5-Bromopyridin-3-yD)-3-(pyrrolidin-1-ylmethyl)-2-azabicyclo[3.1.0jhexane;

51. { [2(5-Bromopyridin-3-yl)-2-azabicyclo[3.1.0}hex-3-yljmethylamine;
52. { N-[2-(pyridin-3-yl)-2-azabicyclo[3.1.0Thex~3-yImethyi)dimethylamine;
53. |5 -(3-Dimethylaminomethyl—z-aéabicyclo[S. 1.0Thex-2-yDnicotinonitrile;
54. | N-[2~(2,3-Dichloropyridin-5-yl)-2-azabicyclo[3.1.0]hex-3-
ylmethylldimethylamine;

55. | N-[2-(5-Isopropoxypyridin-3-yl)-2-azabicyclof3.1.0]Thex-3-
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ylmethyl]dimethylamine;

56. | N-[2-(5-methylpyridin-3-yl)-2-azabicyclo[3.1.0Thex-3-ylmethyi]dimethylamine;

57. | 1-[5-(3-Dimethylaminomethyl-2-azabicyclo[3.1.0fhex-2-yl)pyridin-3-
yl]pyrrolidin-2-one;

58. | 5-(3-Dimethylaminomethyl-2-azabicyclof3.1.0Thex-2-yDnicotinamide;

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]3.1.0Thex-3-
ylmethyljdimethylamine;

61, | [5-(3 -Dimethylaminomcﬂlyl-2-azabicyclc'>[3 .1.0Jhex-2-yDpyridin-3-
yllmethylamine;

62. | (3-Aminomethyl-2-azabicyclo[3.1.0Thex-2-yl)-benzofuran-2-yl-methanone;

63. | (3-Aminomethyl-2-azabicyclof3.1.0thex-2-y})-(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-azabicyclof3.1.0]hex-2-y1)-(4-bromo furan-2-ylmethanone;

66. | (3-Aminomethyl-2-azabicyclo[3.1.0Jhex-2-yl)-(4-chloro-furan-2-yl) methanone;

67. | (4-Chlorofuran-2-yi)-(3-methylaminomethyl-2-azabicyclo[3.1.0Thex-2-yl)
methanone;

5

10

Biological Assavs
Example 68: Binding assay for human or rat Nicofinic Acetylcholine a48; receptor

Compounds can be evaluated according to the following procedures.

Materials and Methods:

Receptor source: Rat brain frontal cortex or recombinant human- cDNA
expressed in CHO cells :

Radioligand: [°H] Cyﬁsine 15-40 Ci/ mmole

Final ligand concentration - [2.5 nM]

Non-specific determinant: Epibatidine- [0.1 pM]

Reference compound: Epibatidine

Positive control: Epibatidine
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Incubation conditions:
Increasing concenfrations of test compounds or standard were incubated with
membrane receptors and radioligand in 120 mM NaCl, 2.5 mM KC}, 1 mM CaCly, 1
mM MgCl; and 50 mM TRIS-HC! (pH 7.4) for 60 minutes at room temperature. The
5 reaction was terminated by rapid vacuum filtration onto the glass fiber filters.
Radioactivity frapped 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 K: @M)
Number

L. 23
2 7

3 41.7
4:-" 594
5 700
8. ' 610
16. 77
il. 46.4
12. 77.3
13. 3.5
14. 179
15. 383
16. 451
18. 6.4
20. 13.0
21. 465
22. 58.13
23, 2
24. 681
25. 6.9
26. 57
27. 253
28. 140
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20. 135

30. 247
31. 1646
32, 38.3
33. 2997
34. 550
35. 38.7
36. 17.8
37. 11.6
38. 43

39, 109

Literature Reference: Bunnelle W. H., Daanen J. F., Ryther K. B., Schrimpf M. R., Dart .
M. I, 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 K, values for Nicotinic Acetylcholine a4f;
receptor ligands .

10 A stable CHO cell line expressing recombipant 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 Fi2
medium containing 10% fetal bovine serum (FBS). Prior fo 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
5  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

ECsp value in the same sofiware.

Example Kp (aM)
Number
L. 1.4
8. 4.6
9. 73.1
10. 34

10  Literature References: Karadsheh M. S., Shah M. S., Tang X., Macdonald R. L. and
Stitzel J. A. Functional characterization of mouse o3z 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

15  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

20  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,
15,2,3, '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

25  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 Cumax, Tmax, AUC,, Ti2 and Bioavailability were

calculated by non-compartmental model using sofiware WinNonlin version 5.0.1.

Exampl | Strai | Dose | Vehicl Route of Croax Tax AUC Ty | Bioavailal
e n/ (mg/k e administrati | (ng/mL h) (ng.hr/ | () lity
Number { Gend £) 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 .10 - =2
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 A
Wiste 5 Water | Intravenous | 1438+ | 0.08+ | 2538+ | 1.45
r rat/ for 330 0.00 1301 ES
Male injecti 0.53
on
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13. Wiste 5 Water Per-Oral 753+ 0.38+ | 1536+ | 1.75 89+18
r rat/ for 277 0.14 165 *
Male injecti 0.40
on
Wiste 5 Water | Intravenous | 836+ | 0.08+% | 1755% | 1.43
r rat/ for 239 0.00 228 *
Male injecti - 0.11
on ]
18. Wiste 5 Water Per-Oral 355+ | Q.08 | 1536+ | L.75 8724
rrat/ for 53 0.00 165 +
Male injecti 040
on
Wiste 5 Water | Intravenous | 701+ | 0.38% | 1755+ | 143
rrat/ for 213 0.14 228 =
Male injecti 0.11
on
21. Wiste 5 Waécr Per-Oral 685+ | 0.63% | 1971 & | 1.30 | 101+20
rrat/ for . 107 0.25 100 +
Male injecti 0.37
i on |
Wiste 5 Water | Intravenous 1570+ | 0.08% | 2026+ | 1.43
r rat/ for © 261 0.00 525 +
Male injecti 0.18
on i
22, Wiste 5 Water Per-Oral 1104+ | 0.08+ | 2018 | 1.63 89+9
rrat/ for 211 0.00 377 +
Mate injecti ’ 0.11
on
Wiste 5 Water | Intravenous | 1376+ | 0254 | 2247% | 1.34
r rat/ for 156 0.00 228 *
Male injecti 0.07
on
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Per - Or al

2026 525 1.43 0.18 22. . Wster rat/ Male 5 Water for injecti on
1104 211 0.08 0.00 2018 1 377 1.63 0.11 89 9 Wster
rat/ Mal e YpoWéii@go7E0r injecti on Intravenous 1376 156 p@TA%2010/000285
23. Wiste 5 Water Per-Oral 2310+ | 0334 | 12000+ | 5.12 67+9
rrat/ for 163 0.14 1744 +
Male injecti 0.19
on
Wiste || 3 Water | Intravenous | 3641+ | 0.08% | 18007+ | 6.92
rrat/ for 89 0.00 3296 +
Male injecti 242
On
35, Wiste 5 Water Per-Oral 998 4 0332 | 1312+ | 149 0248

rrat/ for 175 0.14 146 +

Malie injecti 0.26
on

Wiste 5 Water | Intravenous | 1780+ | 0.08=% | 1422 | 1.13

rrat/ for 56 0.00 71 +

Male injecti 0.15
on

10

15

Example 71: Rodeat Brain Penetration Study

Male Wister rats (230 - 280 grams) obtained from NIN (National Institute of
Nuirition, 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 disgolved in water and administered orally. At Tiax (0.5,
1.0 and 2.0) animals were sacrificed fo 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/Cy). '
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0.00 2247 228 1.34 0.07

r rat/ Male 5 Water for

i nj ecti

WD 2011/ 080751PCT/ 1N2010/ 000285 23. W ste

on

1744 5. 12 wb 20110807617 th 9 Wste r
| nt ravenous

Per - Or al

2310 163 0.33 0. 14 12000

rat/ Male 5 Water f @cThRI@e600293N

Route of

Exampl Strain / Dose Vehicle Brain
€ 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+:027
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

10

15

estimated using a model of animal cognition: the object recognition task model. _

Male Wister rats (230 - 280 grams) obtained from N. I. N. (National Institute of
Nutrition, Hyderabad, India) was used as experimental animals. Four animals were
housed in each cage. Animals were kept on 20 % food deprivation before one day and
given water ad libitum throughout the experiment and maintained on a 12 hours
light/dark cycle. Also the rats were habituated to individual arenas for 1 hour in the
absence of any objects.

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

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



3641 th 89 0.08 1 0.00 18007 th 3296 6.92 th 2.42 35. Wste r rat/
Male 5 Water for injecti 011 Per-Oral 998 175 0.33 0.14 1312 146 1. 49
th 0.26 92vbhoi@osikiste r rat/ Male 5 Water for injecti powmint@usaous
1780 th

adjacent corners, 10 cm. from the walls. After 24 hours of the (') 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,
5 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.
10 . 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.
15 Some representative compounds have shown positive effects indicating the
increased novel object recognition viz; increased exploration time with novel object

and higher discrimination index.

Exploration time mean + S EM
Example Dose mg/ke, (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 2277 £2.12 Active
35. 0.3 mg/kg 5.30 £1.05 1490 x£7.74 Active
20  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 acqufsition training and half hour
25  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
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56 0.08 th 0.00 1422 th 71 1.13 + 0.15 Exanpl e 71: Rodent Brain
Penetration Study Male Wster rats (230 - 280 grans) obtained from
NI N ( Nat i omalzol1nsd7si ut e of - Nutrition, Hyderabad, | mdiraNmasorssed
as an experinental animal. Three aninmals were 5 housed in each cage.
‘Ani mal s were given water and food ad Iibitunlthroughout t he

[ t, t d on a 12 hour ht [ da cle.

ompound vifeaifie BRI 5 nitfu vk oo B e B i s dproriand
(b 0.5, 1.0 anadwzs Movaditoalag owq:ﬂaefo&ﬁ(igil $0 se6hds g:efbﬁi beipt re&beetdoﬁafgrme and

nti e a eni.ze asha an s store ozen
SR L Y A A R e R A
pl asma and phcad on wer gatfen eBath nthkachmeagdthf)INB{ N&mﬁﬁﬁbnt of the tasla'tw@sd NtCRd

S n r enat e val i dat e

VB! M bt DB H i e R i PO o AT o ke Sahibunas
wer e quant iWHiﬁrblatformmmmﬂ ifomathe ml I‘I&tﬂgﬂaeﬁtfm far@ﬂ@xaﬂgﬁmns) qu_uziﬂrﬂﬁlil’ﬁ and
br ai 15 h .St anal sin al 1 brat.i.on
ol es i n RS RatGm B blétke SAMRR SRuATE, Al FECcAlaE B8 ootk i
bat ch. Ext datescyofo lmaeh thebplatfodmr @tsh, cswirar speatafcas) ahé gath Qedglp Yom) W

2011/ 08075 85, Exanpl e Nunber Strain / Gender Dose
(my/ kg) Veﬁc%'{récgz %{ls t?o%%r ﬁ%‘ nistration Brain Penetration |ndex

(Ch/ Cp)14. Brasiplr 74 MMouskorced SwikdtAssayf or i nj ection Per- O al
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
15  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
approximatcljr 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. Afier stable baseline responding is

achieved, defined as responding for 4 consecutive sessions with no more than 10%
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11.74 + 2.66 Wster rat/ Male 5 Water for injection Intravenous 11.
Wster rat/ Male 15 Water for injection Per-Oral 8.75 + 1.589 Wster
rat./ Mal ewb 20¥tes7sf or i njection Intravenous 13. W st eicTimatoioddakss 5
Water for injection Per-Oral 10.84 +1.29 Wster rail Male 5 Water

for injection Intravenous 18. Wster rat/ Male 5 Water for injection

- .52, +.0.13. W Mal e | .
Per-Cral 3 ?a%abm%, ]églmaygbsetgﬁlr dnrlga Ef:/stlrll\g?1 Rmmals receive drug no more than 1x per

week.
Example Number Daose
4. 2 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 Formatin 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 f:ormalin, subplantar into the right hind paw at concentrations of
5 % viv. 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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5 Water for injection Intravenous 21. Wster rat/ Male 5 Water for
injection Per-Oral 1.74 + 0.27 Wster rat/ Male 5 Water for

i nj ection woteaxwerreus 23. Wster rat/ Male 5 Water fomrcInNmed/0zss
Per-Oral 1.97 + 0.08 Wster rat/ Male 5 Water for injection

I nt ravenous Exanpl e 72: (bject Recognition Task Model The

cogni ti on-enhancin roperties of conpounds of this _invention were
es'? i mated u qyﬁ@’aécag%‘g"éqd' g?‘“ﬁﬁi"f‘?ﬁﬁ rapgsgised iop Hhe basigofdhgiclast threedsgnioed on
t ask nodel . infakeMal e Wster rats (230 - 280 grans) obtained fromN. |I.
N. (National Institute O{, Nutrition, Hyderabad Ir;g'i a) was_used as
experinmental ani TR FOURRBLA aNiIvEd Welsle{g fakvie) qraliy and agier sshiofal s
were kept omimfls Yectivabcodgpindvetttheoforelh O OralpeTHIA Ynearttd V@i’é/%ﬂen\/‘ﬁ%ﬁﬁﬁ ad

i bitum t hroyghout, th Xperi t and i nt ai ned a 12 hours

| i ght / dat k t833?“2?““£§%§°f AR 8 ls A\ i 6B WAdreerdeds THAAPAA T Dethe nas
for 1 hour iats trched Hithads angrunf wanynphied 6lith the vehicle taRd gfddp By @bind 2
rats receiv dd vegjtcl e (1 nL/Kg) orally and another set of animals
recei ved conpoind ¥ the formil a (I') either orally or i.p., before
one hour of the Soawikprasentailvk) campdundsohave showpodith) effetReindfmgi di@nt
was carried out in 50.x 50 x 50.cm apen.field nmade up of 15
acrylic. B s rgssfoélr?? Fologr“ﬁazkgtl'?éwp?ﬂ%%%g% ts the rats were placed

i ndi vi dual l{yExamploNumpen | f i @b Suppresstonroffstiddstake eonyfairédtol WO | Bgdenea
obj ects (pllastic bottles] 12.5 cm height .x .5.5 cm di aneter)) covered
in yel l ow rfasking tape alone (al and a2J*™"®fe positioned ifp two WO
2011/ 080751PCT/ 1N2010/ 00028 Foad| fic 2 Moue Ol N@Mour 1) Ce&Mofir 0N t he wal | s

faor | + Ay oyt oot tha canmm
TS T JIUATTS

After 24 h( =S G'f4t he (T—. )_I‘-Js;loﬂl Igld "H!;—Q bl/ll LSNPS oy o A T T
rats were placed i'n the L8P eha a?o‘f‘l’heey WHE bl 883 %n i AR
Choi ce phage (T2)i8tats werx.8 % onwesB.os0%ex pboexst he 33pensfilel dakere 3
m nut es OI n ‘presence—of—-ohefamitar—-obj eét—{a3) -hnd one novel —object
] \ U
(b) (An{)er color glass bottle, .
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
15 -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
20 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

25
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5 12 cmhigh and 5 cmin dianmeter). Famliar objects presented
simlar textures, colors and sizes. During the Tl and T2 trial,

expl orations of each object (defined as sniffing, |icking, chew ng or
havi ng novi ng vi bri ssae whilst directing the nose towards the object
at a di st aNteclaimi ess than 1 cn mere recorded separately by
stopwatch. ;Sittin arded as exploratory
activity, omevé#% ”%gg?ﬁgﬁﬁﬁ serve ' 10Ti is the total tine
spent exploring the famliar object (al + a2). T2 is the total tine
spent exploring the fam liar object d noveRj object (a3 +b).

The obj ect recognition test was tred as|de cri bed by Ennaceur,
A., Delacour, J., 1988, A ne f or* neur obi ol ogi ca
studies of nmenory in rats - g, Behav.Brain Res., 31,
47-59. 15Sone representative conpo havia shown positive effects

i ndi cating the increased novel objec SegRi tion viz;, increased
exploration tine with novel object gfig-J di scrim nation index.
Exanpl e Nunmber Dose ny/ kg, p.o. ExBIor% i mean S.E. M (sec)

| nf er ence Fam | i ar obj ect Novel object 1 ng/kg 7.64 1.052
14.21 2.364 ACR?&%J} 1 ng/ kg 4.651 O. 619 16.70 2.136 Active 13.
0.1 ng/kg 7.32 ’22.772.12 Active 35. 03 ng/kg 5.30 1.05 14.90
7.74 Active

represents heteroaryl;
R, represents hydrogen or alkyl;
R, represents hydrogen,;
Rj represents hydrogen, hydroxy, halogen, alkyl, alkoxy or haloalkyl;
R4 represents hydrogen or alkyl; optionally R; and R4 along with nitrogen atom
may form heterocyclyl,

SS bk

m” represents 1;

GG »

represents 1;
“p” represents 0 to 2;
“q” represents O to 1; or their stereoisomers & pharmaceutically acceptable

salts.

2. The compound according to claim 1, which is selected from the group consisting
of:
N-[2-(5-Bromopyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-ylmethyl]-
dimethylamine hydrochloride;
[2-(5-Bromopyridin-3-yl)-2-azabicyclo-[3.1.0]-hex-3-yl] methylamine;

Furan-2-yl-(3-methylaminomethyl-2-aza bicyclo[3.1.0]Thex-2-yl) methanone
tartarate;

N-[2-(Pyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-ylmethyl Imethylamine
hydrochloride;
N-[2-(5-Bromopyridin-3-yl)-2-azabicyclo[3.1.0]hex-3-ylmethyl]ethylamine

tartarate;

55



20 Exanple 73: Water Maze Water naze consisted of a 1.8 mdi aneter;
0.6 mhigh circular water nmaze tub filled with water. A platform was
pl aced 1.0 cm bel ow the water surface in the center of one of the
four imaginary auadrants, ‘whi ch renmined constant for all the rats.
Rats were adm nidbdiremopyridinderl)-dtpyrlidinebtylneshyolraerbisariofb1.0]hexane
acqui sition tragarllt N9 .and half hour 25 after adm nistration of vehicle
or test conpoun scdpol am ne was adm ni stered. Rats were | owered
gently, feet fi pgb-Bromopyadiga3-yIA3r(@torplasinad-ioveeidy]}-0-asubhieydiels. 1&1]hexane
seconds to - 51 - find the platform If the platformwas found
during this tlnﬁlﬂtaﬁ’éestrlal was stopped and rat was allowed to stay on
platformfor 30, r t I

pl at f or m was not oun%%ggﬁlﬁ 3e%8§ g{sicp)tlslgn%tﬁﬁgbh%ﬁblt §[r3 i 6%%6
manual | y pl acedNgj2- (tPIyﬁdpi-fatyf)eﬁ-anabEgclb[?r ho heeeﬁeyimmdtﬂ]dﬂmethy]snnme a day.
Ret enti on of the Sses f] ni mal

th d
recei ved a singhe 21&58@%%8 ing3-¥h 'WB’&VCIPW’ ﬁﬁh@ﬁ‘ D
from the pool . i e ssERBlopyAdind-9B8i2-SH4BRLA0E3. ﬁUﬁl)erq#lEiHét Emétﬁﬂéﬁﬁﬁé"

platformis placed during ach|S|t|on trai ning was cal culated
probe trial. Lafwemayteto reach the pl atform (ns), sW|mspeed (cm's)

and path I ength in ac i Sit 10. | e
74: Mouse Force[jz( %Mm' y?)gz 5 ﬁg‘flf?rlé ]sb]alg’fgya\ Eﬁﬁ%a&
vehicle or teStNd[QU@-M'éth@kyﬁﬁdﬁrﬁﬁyﬂjﬂgazéﬂi@ald[FQ OB B were

i ndi vidually placed inside the pleziglass cylinder containing water
for 6 mnutes. Wedvilmethdammedumenates will be not be scored and
remaining 4 mn fOrni i0r. Immbility
behavior is deflﬂtn G(S‘é@ég{%’%@é’ﬁﬁ]m 30%9 % Qlc&’éﬂj% fejg %%P little action
to keep the heagllnadnwpnéthﬁamateer | evel . The water was changed after
every trial. [nPI e 75; 72s The_ anti depressant properties of

conpounds of th PW@h@tygnzﬁ@rbécyélPQ d&dhsr-U] meethy lFpEs fugaralsi mal
depression: the _ngel wer e used
aspexperi ment al [%nzaﬁ. Rat é‘yﬁwl‘?rsgﬂéﬁﬁt o%\}gf p]?ggg or a 4"

access to . 025 nietipd]mmditydamine furearate; cor r ect response during daily 60

m nute sessions I ti t akes pl.ace, .on s .,only. t he
begi nni ng of eaNﬁfé (]é'sé?’%ﬂxy W@Zlﬂgjggzﬁzﬁwy‘fl r]I aﬁﬁt‘ﬁaﬁe‘}oﬂ% r emai ns
lit until the sgRfiypmigeds. No other stinuli are presented during
testing. After successful |ever press training, rats are then
required to resHd%dpmmaérylhzmﬂblmlcs[éd&ihe%@ﬂ@ﬁgﬂhel)nmﬂel anmg| y

| ever presses that are separated by 24 seconds are reinforced. Upon
st abl e respondi fignavaea DRL- 24 second schedul e (5-10 sessions), rats
are trained on a DRL-72 second schedul e until respondi ng stabilizes
at approxi mat el 5% efficie prox 25-35 ses

Spect 11 cal 1y,  r Br@ PunBhome b PR ORCo) Do abisa o ook d AmsibyDs
emtted at |east 72 seconds after the previous 30 response (IRT).
Responses with mRitySaminesumigite; 72 seconds do not receive a
reinforcer, and the IRT requirenent is reset to 72 seconds.

nunber of*r espoReeds AR LER P Pirek BE AR RIS s el B e

defined as respgnding for 4 consecutive sessions with no nore than
10% vari abili t(}]m%ﬁtFnal S begin drug testing. Aninmals receive drug no
nore than | x per week. Exanple Nunber Dose 4. a 10 ng/kg, p.o. 13. a

10 mg/kg, p.a. N-(2-(2-chloro pyridin—S-yl)-Z-azabicyclo[3.1.0]hex-3-ylmethyl) amine
fumarate;
N-(2-(3-methyl pyridin-5-yl)-2-azabicyclo[3.1.0]hex-3-ylmethyl} amine
fumarate;
N-(2-(3-methyl pyridin-5-yl)-2-azabicyclo[3.1.0]Jhex-3-ylmethyl)methyl amine

bistartarate;
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Exanpl e 76: Reversal of Formalin Induced Nociception 5The

anti-noci ceptive properties of conmpounds of this invention were

eval uated using a nodel of pain: the Formalin I nduced Noci eepti on
nodel. Male Wster rats (230 - 280 grans) obtained fromN. |I.
(National | nsti Naf2e(3efifivaronicthd wyridipefeyBivaeyabicyeliobs 1. %@X@sﬂmedsd) amine
experi ment al anfumirste; Rat s were habi tuated for 20 mnutes in the

and 1 inches voRs RO RRoH o raoay i dkO R ofns BN dmint By °°

adm ni strati on BE(2FGKtEMElubId MRl AN -y)) - abltgclo] WhOHek 3dylpRyat
concentrations of 5 %v/v. 5011L of water for 1njection was injected
into the right HIcHYI99iie SIMAA rats of the sham group. Conpounds of

this invention e i 0

adm ni strati on. Wg% ﬁgﬁmlﬁl?ﬁﬂzﬁe%o %JJ)[% ! @h% r?gm&%&g%étﬂ}f%ml a 30

ng/ kg, p.o. 15 E3<arrp & 77: Acute Food Intake Study The appetite
suppr essi ng pr openzoféanQfyle@nmethyidmimimdthylL-azabigtiofin] Ofhee-2st udi ed

usi ng an ani nal ynpdghnée thyes; phagia. Male Wster rats (200 - 210
grans) obt ai ned rom Raj Bi ot ech, India were us d 20 per| nt al
ani mls. The exfeP r%%?ereaﬁgmf?-é@ ormgthylaminomethy Y Srpzabigy [%&léngief‘édz-to
the 18 hour fasﬂ)ﬁ@ft@ﬂénﬁtaﬁféﬁ}% feeding pattern. The ani mal s wer e

housed in a grOEb]?AQI n& gzzﬁ;ﬁhs, ﬁﬂlﬂi OZLQSE{@H%?& A %Hoﬂg

grills and were faste hour T ast e rats
wer e separat ed é&aﬂnpntanehylrhdxa/bldeJ[Byl @]h@&%&b@rawﬂg hmﬂhmmtwtr@tﬁ,

feed was provid ta e I ts
and 6 hours was Heco‘ﬁ%f alyﬁf&{%?%ﬁ‘heﬁ;{bﬁe{é @q)rrélglﬁog’gﬁd%‘ h’c} fasted
for 18 hour. Thg1 “dure was followed for 5 days. The average
(238 Ti llStS:)\?/ g 1]I;CC)(':I)' ? (jNgg?é()ﬁg%M théfl'Slﬁgdb@dﬁlde 1 I()ﬂllﬁexl-%gﬂ) %mcMDZ-yl lrnethanone tartrate;
y.S s cal cul ate ni S we
randoni sed on t fsAgdagTaCt YI'%'H@%ICYC\Q\L&@-%@L%ZﬂMan?ﬁ"teg!@é‘one tartarate
One group of 8 pafs received vehicle (2 nlL/Kg) orally and another set
of animals received conmpound of the forrmula (I) orally. Then the rats
wer e gi ven accesAmninanétbpd?-arebichadofBololhexfeaf ppyridin-4-y2 methaode 6
hours was r ecor tegdratel loe tHerotkeresit@keas byd plemaadisicliyeadceptablie shits est
conmpound was conpared with the vehicle treated group by using
studentst test. Some representati ve conpounds have shown
positive egfectsy ?I‘%@é&%ﬂ 1he pi’éiﬁra‘f%ﬁ%ﬁ%@h@ﬂu&f of PRl Idimed in claim
hypophagi a |i ke effects. Exanple Nunmber % Suppression of food intake
conpared to |nférehigecompisesi e 1 Hour 2 Hour 4 Hour

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

Ry

‘é\k OH 7
L2 v

H

(12) (13)

to form a compound of formula (14);
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6 Hour 4. 38.45% 30.23 % 25.60% 18. 63% Active 18. 36.80% 33. 05%

30. 02% 25. 38% Active 10 Exanple 78: Effect of test conmpounds on body
wei ght gain in high fat fed rats. The body wei ght gain
suppressing properties of conpounds of this invention were studied
using a ani mal nodel of obesity. NhleISprague Dawl ey rats (150 - 160

grans) obtained fromReliance Life 15 i ences, India were used as
ncontr gy diet (normal pellet
diet) and | ard based hi gh fat ﬂ: o4 =

experinental aninmals. Rats were fe

4 iet) for 7-8 weeks. High
fat diet fed aninmals was rando accordi ng’'d o t heir body weights.
The animals were housed in a group o 4 pertcage. One group of 10

rats received vehicle (2 nL/Kg) orally

anot her set of animals
recei ved conpound of the formula (I)O » 14 20 days. Body
wei ght of the animals was recorded for fir ee’ consecutive days
then it was recorded tw ce weekly. VEK ed arount of food was given
to the animal s and food intake was recorded every 24 hour for the

entire study pef)Qdnering tSARoxGPEBESBE RihUR EBIHAIRIAYE, SHRMAuIa

positive effect ndi cat1 ng ecrease in the ‘body wer ght ‘gain.
Exanpl e Nunber @SReduction in body wei ght gain conpared to vehicle
(Day 14) Inference 4. 3.3 % Active 25, W claim 1.A conpound of the
general formula (1): R2 wherein, r bresents het eroaryl; R

represents hydrogen or al kyl;
( N OMs

(15)

(c) reacting the compound of formula (15) with alkylamines to form compound
of formula (I), wherein all substitutions are as defined in claim 1 and “Z”
represents halogen;

(d) optionally converting the compound of formula (I) to their stereoisomers or

pharmaceutically acceptable salts.

4. 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

o z
OH

II:II 1

(12) (13)
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R2 represents hydrogen; R3 represents hydrogen, hydroxy, hal ogen,

al kyl , al koxy or hal oal kyl; Rzt represents hydrogen or al kyl;
optionally RlL and R4 along with nitrogen atom nmay form heterocyclyl;
"m' represents 1; represents 1; represents O to 2; represents 0 to 1,
or their stereoitoeang cemphundeicieurvledl4ly acceptabl e salts. 2. The
conpound according to claim1, which ﬁ; sel ected fromthe group

consi sting of:

N12- ( 5- Bronmopyri di n- 3-y1) - 2- azabi cycl . 1. 0] hex-3-yl net hyl ] -

di net hyl am ne hydrochl ori de; n OH
[2-(5-BronDpyridin-3-y1)-2-aza§' | o+ [ 3. .Ogjﬁex-S-yl] met hyl ani ne;
Furan-2-y1l- (3-net hyl am nonet hyl- za bbbyclléﬁ.l.O]hex-Z-yl)

met hanone tartarate; N !
N-[2-(Pyridin-3-yl)-2-azabicycl o[ 3. 1. 0}|hex
hydr ochl ori de; X
N-[2-(5-Bronnpyridin-3-y1)-2-azabicy9lo[§.

met hyl ] met hyl am ne
B yvI met hyl ] et hyl ani

ne tartarate;
2-(5-Bronnpyridin-3-y1)-3-pyrro|idinTQVQnethyl-Z-azabicyclo[3.1.0]hex
ane tartarate; .

2- (5- Br onopyr i dfR-8nyerseathe byt grun of faraula/if) o mesxlsie e Pyl
exane tartaratejs).

2- (5-Bronmopyridin-3-yl)-3-(piperazin-|-ylnmethyl)-2-azabicyclo[3.1.0]h
exane; : Ra

N-[2- (Pyridin-3-yl)-2-azabicycl o 3. 1. ex- 3-yl met hyl ] di met hyl am ne;
N[ 2- (5- Bronopyri di n-3-yl)-2-azabic 1. 0] hex: 3-yl et hyl ] met hyl am
i ne; hU2-(5-ChIoropyridin-3-y1{- hex-3-y1l

met hyl | met hyl am ne fumar at e;

[2-(5-Ch|oropyridin-3-y1)-2-aza-gﬁc 3& 1. 1ﬁex-3-y|]methy|arrine
fumarate; N42- (5- Met hoxypyri di n-3-y1)-2r azabicycl o[ 3. 1. 0] hex-3-y1
met hyl ] met hyl am ne fumar at e;
N-[ 2- (5- | sopropoxypyri di n-3-y1) - 2- azafi* Al o[18.H-&,;hex- 3-

yl met hyl ] met hyl am ne; [2-(Pyridin-3-yl)-2-a8zabi gycl o[ 3. 1. 0] hex-3-yl]
met hyl am ne fumarate;
[2-(3-Bronn-2-ethoxypyridin-5-y1)-2-azgﬁ$lyclo[3.1.0]hex-3-y|nethyl]n1
ethylam ne fumapate: N [2-(3-Hydrpx : )

yr 21 e 2oy 1) - 2 FHAEETR PR BT Bk formpla (KDry%h 24iderig) A fampound of
N—(2-(pyrinidinﬁﬁmmmg?gﬁazabicyclo[3.1.0]hex-3-y|nethyl)nethyl am ne
fumarate; N-(2-(2-trifluoromnethyl
pyridin-5-y1)-2-azabicyclo[3.1.0]hex-3R?Inethyl) met hyl am ne

fumarate; N-(2-(2-trifluoronethyl

pyri di n-5-y1)-2-azabicycl o[ 3. 1. 0] he Nret hyl ) am ne fumarat e;
N- (2-(2-chl oro pyri di n-5-y1)-2-q yéi o['8. 1, gfhéx-3-yl met hyl ) ami ne
fumarate; N (2-(3-nethyl o // p
pyridin-5-y1)-2-azabi cycl o[ 3. 1. 0] hex- met hyli) ani ne funarate;
N-(2-(3-nmethyl pyridin-5-yl)-2-azabicyclp] 3. gl hex- 3-yl met hyl ) net hyl

am ne bistartarate; N (2-(3-trifluorong
pyri din-5-yl)-2-azabicycl o[ 3. 1. 0] hex- &y afsne fumar at e;
N-(2- (quinolin-3-yl)-2-azabicycl o] 3. 1. 0] hex- et hyl ) am ne

fumarate; N-(2-(3-trifluoromnethyl pyridinﬁﬁ-yl)-Z-azabicyclo [3 . 1

. 0] hex-3 -yl nethyl) methylam ne fumarateg;

:C\F (2-( ?ui nol i n- @) dductrgieogipelind of forfiulte k63 ty lfevat Bythpouratdfyfoanhla&l),
umar at e; ] o i )

Benzof ur an- 2- y 1whereipealhspbaiiutienfeare g3 defingd amrlaire | ¢ng “4” opresgnts halogen;

yl ) met hanone tagtrat. 7- . .
Lenvet uoams. y 26 pRtiGuaty ol éHibl the compgund of formula Myt their stercoisomers, or

met hanone t art r pliginaceutically acceptable salts.
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(a)coupling the conpound of fornula (12) with conmpound of formula
(13) R2 N/ (12) to forma conpound of fornmula (14); R2 011
(14) (b) converting the hydroxyl group of fornula (14) to nesylate
group of formula (15); R2 (15 (c) reacting the conpound of fornula
(15) with &l kyl dnpreeess for the prapewiipb @hd comppwrhel farpplp (Dviselamed an plaim
substitutions are a ' .inclaiml1 and "Z" represents hal ogen;
(d) optionally iﬁ%@%??&%gﬂﬁﬁé conpound of forrmula (1) to their

st ereoi soners o(a)RbaplikaRe torapdlnd ddeepilail7e withl dompodndoplopaekg13)or
the preparation of a cogpound of formula (1) as clained in claiml,
whi ch conprises: (a) coypling the conpound of forrmula (12) with
conpound of formula (13) (12)( 13) to forma congbund of formula
(14); R2 OH n N - (b) convertj| p

group of fornula( t group of fornul
(c) reacting the und la (15) wth az
of fornmula (16); ( 16

TR Ovs (15
Pde to f5?n1 o#ﬁound

N
H

(17) (13)

to form a compound of formula (19);

R,
);‘\k NCH,CBZ
P
ni . / Iy P
o q R,

(19)

(b) deprotecting the compound of formula (19) to form compound of formula
(I), wherein all substitutions are as defined in claim 1 and “Z” represents
halogen;

(c) optionally converting the compound of formula (I) to their stereoisomers or

pharmaceutically acceptable salts.

6. A pharmaceutical composition comprising a compound according to claims 1 to

2 and pharmaceutically acceptable excipient.

7. The pharmaceutical composition according to claim 6, for the treatment of
clinical conditions such as anxiety, alzheimer’s disease, depression, convulsive
disorders, cognitive memory disorders, ADHD (Attention Deficient
Disorder/Hyperactivity Syndrome), pain, psychosis, psychotic depression,
parkinson’s disease, schizophrenia, sleep disorders, withdrawal from drug abuse

syndrome, mild cognitive impairment and obesity.
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(d) reducing the conmpound of forrmula (16) to form conpound of formula
(I'), wherein all substitutions are as defined in claim1l and "Z"
represents hal ogen; (e) optionally converting the conpound of
formula (1) to their stereoi soners or pharmaceutically acceptable
salts. 5.A process for the preparation of a conpound of formula (1)
as claimed in claim11, which conprises: (a) coupling the conpound of
formula (17) with conpound of formula (13) (17)( 13) to forma
conpound o8. f ortRd & A dypould ablariBieBio 4nyléhe of(thy cldimy Dte? in thg nidi@facture
conmpound of forrmula_ (19) to form conmpound of fornmula (1), wherein all
substitutions apbmsdicamentfagthe frepimenpphdigsagesrplatgddy EQtinELICBRPUOT:
(c) optionally converting the conmpound of formula (1) to their
stereoi somers or pharnaceutically acceptable salts. 6. A

phar maceut Pcal Tharpss of icomponnipadesidige do tenpleinn @, dorc thedireagmen al dimel
1 to 2 and pharmacgutical |y acceptabl e 1ﬁsxci jent. 7. The . .
phar meceut i cal EYHPIES iSBA a5 SPgicRy RGNETST f 6156356y JeRECSHiPRARBRIISINE
clinical condi tﬂgﬂﬁeﬁsﬁjcr&ogﬁti_@@x'lﬁédoryal FiSGBR! ' ATSHIDeagtendBR! GO Rht
convul sive disorders, coghitive nenofy disorders, ADHD (Attention
Defi ci ent Di sor Désotdeyffbypeoactivity yS@yneinenepgin,pasychopisy qispeliotic depression,
psychoti c depression, Jpatkinson.s disease, schi,zophtrenia | e

i sor ders, wi ¢ hBPSED™ P AbieRst o ABliehec S Rth SRade Vbl oy arug abuse
i npai rment and RRIBdhY, milBecodditereInpairtenedibedscor ding to any one of
the clains 1 to 2 in the manufacture of nedicament for the treatnent
of diseases related to a4l132 nicotinic receptor. 9. The use of
conpound according to the claim8, for the treatnent of clinical
conditions such as anxiety, alzheiner's disease, depression,

convul sive disorders, cognitive nenory disorders, ADHD (Attention
Deficient Disorder/Hyperactivity Syndrone), pain, psychosis,
psychoti c depression, parkinson's disease, schizophrenia, sleep

di sorders, withdrawal from drug abuse syndrone, mld cognitive

i mpai rment and obesity.
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