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WD 2008/ 074703 PCT/ EP2007/ 063736 -1 HETEROARYL
PYRRCLI DI NYL AND PI PERI DI NYL KETONE DERI VATI VES This

WO noosnt470n pertains to heteroaryl pyrrolidi nyl pemdP2007/063736

pi peridi nyl ketone compounds of formulal O R Ar
Ra m~n Ro RZ I or a pharmaceutically acceptable
salt thereof, 5 wherein: mis fromO to 3; n is from
O0to2;, Ar is: optionally substituted indolyl; 10

optionally substituted indazolyl; optionally
substituted azaindolyl; optionally substituted
azai ndazolyl; optionally substituted

2, SHETEROARYINEOR KO LIDIODII ANBI HIPERUDINYIE KEBONE DERIVATIVES
1, 3-di hydro-indol - 2-one-yl; 15 optionally substituted
benzot hi ophenyl; optionally substituted
benzi m dazolyl; optionally substituted benzoxazol yl;
Ohisiioveatiby pendisg iof huttedayepyrtd @buay ahy pbiperidptyl knahd gpmpounds of
%ybsﬁifuted benzot hi azol yl ; 20 optionally substituted
ef2i%ot hi azol yl ; optionally substituted quinolinyl;
optionally substituted 1,2, 3, 4-t@trahydroquinolinyl;
optional ly substituted qui noR\n-R-one-yl; optionally
substituted isoquinolinyl; nal ly substituted
napht hal enyl ; optional Bsyituted pyridinyl; WO
2008/ 074703 PCT/ EP2007/ 0637363%2 optionally
substituted thiophenyl; optio |y substituted
pyrrolyl; or optionally subégitutedlphenyl;

or a pharmaceutically acceptable salt thereof,
wherein:

m is from 0 to 3;

nis from 0 to 2;

Aris:
optionally substituted indolyl;
optionally substituted indazolyl;
optionally substituted azaindolyl;
optionally substituted azaindazolyl;
optionally substituted 2,3-dihydro-indolyl;
optionally substituted 1,3-dihydro-indol-2-one-yl;
optionally substituted benzothiophenyl;
optionally substituted benzimidazolyl;
optionally substituted benzoxazolyl;
optionally substituted benzisoxazolyl;
optionally substituted benzothiazolyl;
optionally substituted benzisothiazolyl;
optionally substituted quinolinyl;
optionally substituted 1,2,3,4-tetrahydroquinolinyl;
optionally substituted quinolin-2-one-yl;
optionally substituted isoquinolinyl;
optionally substituted naphthalenyl;
optionally substituted pyridinyl;
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Rl is: 5 Cl_6al kyl; C2_6al kenyl; C2.6al kynyl;
het ero- C1. 6al kyl ;  hal o- Cl. 6al kyI 10 hal o

wo ansdad7henyl ; C3_7cycl oal kyl ; PCT/EP2007/063736

C3_7cycl oal kyl - G _6al kyl ;
G _6al kyl - C3. 6¢cycl oal kyl - G 6a| kyl; Cl_6al koxy; 15

Cl. 6al kyl sul f ony épt t |v%|te%ll%f°?3ﬂ¥h “optionally
op I‘ona su

substituted aryl; fed het er oar yl;
het erocycl yl -C 1016@IHRW§ub3@tumder®iylsa1 kyl wherein the

aryl portion isaﬁﬁ}oﬁlgmwbgﬁ&y Heh t ed;

heteroaryl ClL.3 ereint feroaryl portion is
opti onal Ryls substltut ed; aryloxy; aryl-GC 6al koxy;

25 heteroaryl oxyg; [ peteroaryl G 6al koxy; R2 is:
hydrogen; or Cl ]6‘5 lﬁ%’ and 30 Ra and Rb each

i ndependent |y i sCs 6al'ky:dylogen Cl_6al kyl ; Cl1_6al koxy;
hal o; 35 hydr oxyg %%B’M? 2008/ 074703 PCT/ EP2007/ 063736
-3- oxo; or Ra an oget her forma Cl_2al kyl ene;
provi ded that whetermGsaltkyl,n is 2 and Ar is optionally
substituted phe Rl is not nethyl or ethyl. 5
The invention aﬁgacl)ogégﬁig}ées phar maceut i cal

conposi ti ons, nehdhto}@?ssaikenlesi ng, and net hods of
prepari ng the af@rerrcq )gfned conmpounds. In particular,
conpounds of the 3p sen Tnvention are useful for
treatnent of di s@éasegdoalkyl-C;alkyl;

Ci-ealkyl-Cs.scycloalkyl-Cy_salkyl;
Ci-ealkoxy;
Ci.salkylsulfonyl;
Ci.¢alkylsulfanyl;
optionally substituted aryl;
optionally substituted heteroaryl;
heterocyclyl-C,.salkyl;
aryl-C,.salkyl wherein the aryl portion is optionally substituted;
heteroaryl-C,.salkyl wherein the heteroaryl portion is optionally
substituted;

aryloxy;
aryl-C,.salkoxy;
heteroaryloxy; or
heteroaryl-C,.salkoxy;

R’ is:
hydrogen; or
Ci-ealkyl; and

R* and R® each independently is:
hydrogen;
Ci-ealkyl;
Ci-ealkoxy;
halo;
hydroxy; or
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associ ated wi th nonoam ne reuptake inhibitors.
Monoam ne deficiency has been | ong been linked to

walepsessdye, anxiolytic 10 and ot her di sorderBCT/ER®)7/063736

e.g.: Charney et al., J. d in.3Psych|atry (1998) 59,
1-14; Delgado et al., J. din’” Psychiatry (2000) 67,
7-11; Resser et 5&0, Depress. Anxiety (2000) 12 (Suppl
1) 2-19; and leschfelq et al., J. din. Psychiatry
(2000) 61, 4-6. nR'padtl’dogetrer ferem oComilkyl¢rEs;

e i i
BUM AR n3E2 oI APR BEBRAL R Gi IHORT AEAR i nor
mepot baethylr ol e in nmood regul ation. Selectlve ser ot oni n
15 reupt ak%hé Hll;} oe(l?o r?%'e?éhﬁ%%@eﬁﬁaﬂo&‘rﬁ%@ﬁi‘oﬂg ’meahods of
sertrali ne, paroxe ne," 1 uvoxam ne opram’an
esngmaﬂ@mnhmkhépgmpnogﬂdﬁdbmneanm@UQHHENndepressive

DL B0 AR ol R L TRBLIAY gt of i
a@u@@&&qﬁhunmmmmUDc&M$u¢hndsbm®boxet|ne at onoxet i ne,
desi pram ”E@%‘EQ 1ner&etf1¥i%}léé{ id %eyﬁlto%%ng%}é]f&%g to 8%%@55{\/]6, anxiolytic

treatnents att
imycbethandhsmdtm (shesog.dehan¢Betal.ef Gt POclabtry, (1888). 59, 1-14; Delgado

o P PS a1 2000), 667y 1P BEs 3 g IBESY Mkl g fe (supvl 1

D—fl9SﬁbeIHﬁ§UhlfbldlﬁlChln )] r(E@zl Bg/plhmm eonepts o ur@Anapastiubin, deotonin (5-

n|z be s i,stic inth e D arnacoth rapy of
e R R o b R YR R S elts o
marbtreﬂiﬁm&eﬁr’tﬁmpmff anOMporaat @l ot moed regoladph NSgEdtivagerotonin

R TP OCA  —
&dl@praﬁ%h@@ﬁ&fpfﬁﬁdia@@yrdvﬂﬂa Iea@iBents'Br B6pressi¢alisorders (Masand

reupt ake in tors. of both serotonin. and . .

it %’a fHe BRI ?)ﬁvé%m% HERIAERY M repgling QZ BFeRRREne reuptake
Wi ffr i ch Qs adbRx€Eitel SidhdoxetinR rﬁﬂluﬁc@({ndt K@ Hﬁe Bive provided
g%Pcresswe an anxi ol . t|c di.sorders Nhllln

tlvg]trea(tjqeﬂts G5l (Era);eletm 1(:5t(ai_1 hj_fgergglw ﬁﬁsggfeé? (Scates et
glt, Adn. PhdrsRestherQRI000) 3NVEEE 1 21.2; Datsgsi €2003)ir. T20M)ymabl. (1997)
531-543) . Dual reupt ake i nhibitors of serotonin and
b e Redhrine al so offer potential treatments for

schi zophr eRhiarRBile it Jf%éroﬁﬁﬂﬁ hes ﬁ§repﬂ1\é§Khﬂ@§é1ﬁ§ﬁrar€§hﬁ9ﬂon is
addi t.i on, cognltlve di sorders L mer's di sease,

EsewgId/e be sHsTBisHS 8 tb"éﬁléaﬂrtﬁ'ﬁ?the%i’t’ éﬁfl‘?%?ﬁsﬁéfm ppxiolytic

8is 61k e TnSconRkis6n ﬁfith fKsncemRhi &¥ onPhbbt8Hin &EHdr&Qnephrme
di sorders such as o e3|2¥ anor exi a,

bul i nd
mmrﬁgysgg?ql%alon%ﬁ}@geset y]érerl dﬁs%@érm(aml) 178 234 241 Tran et al., J.

BV R i b%ﬁ?a?oloﬁ?f’()d?ﬂ%yl 78'38635 TARPRUPERE ifHiRRRE 86both serotonin
sei zure di sorders such as epilepsy, and treatnent of

esherrePinaRh D, SobSKs drlrretnpaTieRpTIIYszRExinepre currently

ASSIQEd PO E theWntcht Gﬁwp%s@igé s a&@é@t@@dﬁ(ﬁﬁ&‘ﬂst(mgﬂck% etal., J. Clin.
stroke, brain trauma, cerebral 1ischaem a, head 6*mh)HK£

Bﬂ’éhlh@hb?rqoﬁbé(é) 193381 Byreastsr skal., iEnparbOpior Livesrigsiargs
70218 REPLIL 181300 Ay % 7 g FRLED for ot
trﬁ%tmentSefﬂdscmppb@m b therfiserhosasi diskingsiapruigraddiion) gognitive
disbid gis?AIzﬁHlB{e%ﬁ sedsP *Bﬂ%ésf%}g-% fng *a[sﬁ/%‘%eﬁm&&rf M®ngion deficit

ant | depr essant 5 Bt reupt ake o

d@@@ptSnm¢ ftipsks, §@¢1@itnblnbns, eahg didexsarsisneh asrrahﬁeltyb eeprexia,

»U h r
gtﬂgl ﬁgeﬂﬁﬁ% Ltégs?gl ﬁ ee{eeslﬁar‘%rg rlfﬁidfﬂﬁ%lﬁ)‘?ll ns!
dxtmndamlabgyes (s2o®) disrdagsechiBEPilerskoinditektreent aff concEmns
JPharmacol . (2003) Feb 14;461(2-3):99-104. 10 Monam ne
reupt ake inhibitors also have use in pain treatnent.
Serotonin has been found to have a role in pain
processing in the peripheral nervous systemand to
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conttribute to peripheral sensitization and
hyperal gesia in inflammation and nerve injury (Somer

w@00al74703vol ecul ar Neur obi ol ogy (2004) 30(2), BATERDB7/063736

The serotonin norepinephrine rguptake inhibitor
dul oxetine has been shown effective in treatnent of

I e S

advendi, hghd ingunieed htmorhegp bimbisuptabie irdrlgtas bfa&etotvmnaa@d
Iﬁ(g{j:g Ellnnne eg @ftfeq&%ténglgfplgéﬁtﬁﬁéﬁ? é(%p &Eg&? %E(ﬁ Efg?ase states of the
and$mnnm0ahdﬁnupnakehnﬂhnbmnons of serotonin,

nor epi neph X I ake

o bi tor SR RAPRE nRRRRILAR (PhLIR ool R 1S
agtidepldssaass” }mhhbdlshlblft themglptalge aﬁtcbreusnmjlrwcdercﬁonmomdjs
H{)e]%atr‘?ige t}{a‘*?g{)g%r}t%:cog%uzgg R{ Ssséf l\f(%‘ t(l}g At 016 ressmn and other CNS
geni todri nar ers. pre
irrd‘l/cetlbnzo(rBeSIa(ttlakf j ! €éntc&del§zerm%bbgy (Mﬂb%lilﬁ@h@ﬁw §]a)ln1ck et al., Eur

Sbh Rtk Bk TR ThEE AR ana el i v, have the

defi ni ti onMagiaweme teepake inhibirasalsdbawratseth petlﬂnaréatrr&ﬁt Serotonin

ficat d.th d
BTG B e MR ol €0, RO bRt e PRATGHE B pastei and o
tefteitent ® penipasial teheiticaivhexid hybealgeyia di wlatn@sation and nerve injury

RERRLES AR g BT PETERTE Wt

ﬁd')ﬁepl!neﬁlﬁ)rmeodehyiake n‘ﬁﬂﬁl&)rtdhlﬁ)xﬁﬁﬂ@ldﬁbeﬁlﬁ shdwiegtfecive in treatment of

br.anched c consi stin

SR af GO BB TR Ryt dgdi e e TPt POBALL 576
t&1)t wel ve  car bon atons “Lower alkyl" refers to an

al kyl grouEhof one to Six C fbon at ons,

C1- Coal kyl | MK difsrdimsdy apeh oGS BRRIch Ehdials, <fsgivey gerotonin

@b tdke MHiBigors Qloréfﬁhé’pﬂrme%&pthke 1%%&8&@5&71@3 reuptake inhibitors,
PCI/ EP2007/ 0

andlopdy reupt tlr:ﬁ??‘mt?lis H‘E rll,Sn% @%Frm%g]{? or glopamme, or triple
g ed¥ linhiBifsks bhﬁore?in@ﬁhrm@ge@@t@hﬁﬁ aRdl Hbﬁbamﬂﬂiﬁ A3Svell as methods of

maleyiee Hwsing SR piquisdhin BAEtee obfpshe aniolytic,

E&dﬁo@ﬁﬁﬁ@oﬁmﬁ AhdCotherQfiso@d@s.t The §ﬂeg<en@ alveRiloR$BidBesQhesd needs.
ranched saturated dival ent hydrocarbon radical of

three to six 5 carbon atons, e.g., nethylene,
et hyl ene Binksdbieing eichy, Iﬂemuowmgnyﬂmed in thls Application,
pr opyl ene, (ﬁtylene pentylene, andt I 1ke.
t rResHicatonneljmss hivedhe difipifiops ayn B df it be noted
th%t 13 u§édki}ri|the t1ﬁt:é/c10@15an@€tﬁé Asstnhed ﬁhl?ns, fReamuRs féns “a”, “an,”
Xy, Nno but, are not

S | ude,
ﬁbﬁ’ymc Le&ya e ERREOSSS ¢ qme%éﬁﬁi@%%s pﬁgr‘ws%
10 "Al koxya&gﬁﬂm” FEas % Ac F;&Iﬂa @ht doh@née &m&cﬁvﬁ&fﬁomer
wher e R is alkylene and R' is al koxy as defined
FRIPRYHD EesiBtadrsife-al koxyal kyl groups include, by way
of e)ﬁalrrp' CAlk ;@i?&'ﬂ@ﬁﬁé%@ﬂdvaleﬁt hRdheXyRheIM saturated hydrocarbon
%;é)?&% %9@%1%&”%)%9131}7%?%]@)9@6 ryyﬂrogglh atoms, having from one to twelve

dobén mRthioxyet hyl ) - 3- nethoxypropyl " Al kyl car bonyl "
means a nojety of the fornul -R, where R is

al kyl 15 adovgaplybgelerteian. alkvbgwwlﬁ PROIAA Carhemators, i.e.
RNy O xahh}fes MY FoupOdiclBde MiRLR Bt lihfited!td thet®§l, ethyl,

deflned her ei n.
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"Al kyl sul fanyl" nmeans a noiety of the fornula -S- R
where R is alkyl as defined herein. 20

wO 200kpre0d f onyl al kyl " nmeans a noi ety of the fopPemER2007/063736

- Rb- S02- Ra, where Ra is alkyl 5and Ro i s al kyl ene as
defi ned herein. Exen'pl ary al kyl'sul fonyl al kyl groups

S A T TR S PR o
like "Brdoghed dkyy thauIISfiacmrbaﬂ’lkiywuw*ewrtsblaylrmdehylibtf t he
formul a - Rb gg]ﬁ e ] Fflrs%lﬂ:i@atj ﬁ%rét%ii \}é ﬁ)?mo&?b&?radlcal of one to

al kyl ene as erein. oxy" neans
sivicabyn efonhe o lornaied sﬂarmdl@lﬁnwbtyér®aﬁmm rgdicall déylhreaso six

R S8 Py e iR RD2S, AT Roalc PABHBET 2.
brrrllithjldgtr?ipﬁbndéﬁtﬂect hertglene, al‘ld\mhaiwb t hus i ncludes 30
other 1o nydiBeErfedis iR BmlA PiuheRIP K1l

aroeet'bwst defiabdk frbrein: Akzkyplcaoibd:krydyammms im@adys bat ge ooplimfted to,

E i & DRRbRd 1Rl R R b, 1 A0 R goni st

refers t 0 bﬁ\lk@mabuyﬂdnetahaa ndhiiety of gledernoula pRerénwbere iRéis alkylene

B5bl7 B4 S BBl o AR Skob TPESpShifige 7wy of

mmplalZemtthonydth)d hmﬂaimyprdpykdﬂonahtiehmnﬂn@dyythyl 1-(2-

Si.S of nono I C Al om tic ring.
S b R e N K i e S
def [ ned hei‘fﬁkyicarEam)erinea;nsmfmarew ofriné oirmek GO RdevhebuR’ is alkyl

o} [imted to, optionally substituted phenyl,
%Sap%]tnﬁ Peremhenanthryl fluorenyl, indenyl, azul enyl 5
oxydi phenyl‘Alkaisqumyylmeaneh Iydiem eﬂthaifenmhla —SOZ-R’ where R’ is alkyl as
g gcrill Fhenyl di phenyl sul fidyl, diphenylsul fonyl,
nr? i'sopropyl i denyl, benzodi oxanyl, benzodi oxyl yl,
benzoxazi nYAlkylsii&nzid xaahnompolicty bethz dinpes asiRnwhere R’ is alkyl as

erazinyl, benzopyrrolidinyl,
g%ﬁf%%ﬁflhollnyl nethylenedloxyphenyl
et hyI enedl mplbﬂmﬁylauamdmem d risiety dPief formeth RléHCSﬂ)z—R where R*

Bl TRLEEL RBR RS herkiy G AR B Rkt incluce

bheray‘r Ofémh'@le; %ethht&ﬁ&llfdhyﬁ»rbﬁylannaatlydnesurﬁinﬁemms
and "Aral kyl ", which may

génﬂgae%s\mﬁqné’lp&ﬂ%%ﬁgim%}%maan a radical -RaRb where Ra
i s an al kyf&lkelsgfayhllatidnBmsiasnsistyaf e fgraup -88-S-R* where R%is

fln bher henyl al kyl s such as benzyl,
% H%ﬂl Yl?e(aﬁ-dgﬁil?@r]geﬁﬂgnyl )- 2-net hyl pentyl, and
t he | i ke ﬂﬁlk@l&ﬁlfcﬁ%f&jﬂ?? afanda Rioydnadiiie forrrl‘ﬁiﬁkk@@y:o-, where R is
gl?glns ac et%/. of the formula -OR, wherein Ris an

1R gfin W as defined herein. 11z X3\ , 4 N

" Azai ndol yfAmimadmseaas @ higry of thieliérnh@lh ANRR' whavbi@reamd R’ each

?r{%l eg{dﬁltéﬁo is i]&graogg? gfaﬁlﬁyl’ .aggﬁh?%ﬁ}eggg xjﬂmlmo”l}lh&s 1nal)udes
“alkylamino (where one of R and R’ is alkyl and the other is hydrogen) and “dialkylamino
(where R and R’ are both alkyl.

“Alkylcarbonylamino” means a group of the formula -NR-C(O)-R’
wherein R is hydrogen or alkyl and R’ is alkyl as defined herein.

“Antagonist” refers to a compound that diminishes or prevents the action

of another compound or receptor site.
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20 may be optionally substituted, as defined herein
for heteroaryls, at position 1, 2 and 3, and at any

W@fzoopmsmm' ons 4- through seven that are not nil’(rngm07/063736

"Azai ndolyl " thus includes: %yrrol opyri m di nes" of
the above fornula wherein X2 and X4 are N;
"pyrrol opy« I
A s L R
wTeisting ofd mand-, Xd artgcidic apymatisiroygy Thelamybgoupkan heoptionally
a&%ﬁﬁ]té&){) rﬁéklﬁ?cgﬁer eﬁ)\%qngplgg of a;\/é Iﬂ;loilét%_\é rlﬁc%(f)ep ¥l ﬂ% A6 Slimited to,
ove formula reln is N

vpyorraldy ephstifdedplsenyb maphtbylaposrenfloylnfliierenpleindemyl Xg ulesyl,
%d%h%ny&ﬁfph%ﬁ pﬁ‘l@jlgleﬂgcﬁ]?he% | gﬁl‘?noo@ﬁ%)‘é]‘?ﬂ l(iPprh'éHhaﬂﬁdyl

azal
diphzailsvdfohyl, d](p}(ényh)@pro}(ﬁldenﬂ bemddidganyl, Nl)enmd1pyyyﬂ)dd1>emzoxazinyl,

|3 B b ARG RO BE R PASLR

BnhzoAwapmd ez b inydthylered vy pheagyb eh ylehedibey phenyhudral tHe Nke. Preferred

f X 4 |
RELFRG oRSHEY il da P Thndartdity S s ot
PCT / EP20077‘A)@B)7<3’6meaﬂs 4 Awaitnofaho fesiulareyRbehopinitoisahlayyl
%% t&‘etfﬁilgd 9rsémdef| ned herein for heteroaryls, at
E and at any of positions 4-
t hr ough sevmylaiktyﬁtandf Aratiodl”, mhliahage)nbe uséAiraienHamgeylbly, mean a

rzloprlm%ﬁgﬁ t he abqy, .
1cal :R eerrg |Rn isDh ¢ Ylpneghoup dn iSan aryl group as Q¥fhed herein; e.g.,

plpgnyhaﬂqzﬂmy]n ammzﬂepherxyfethyhéi é?edﬂero@hemmh)—a—mhhylpérrwl}(ind the like
and X3 lﬁ< pyr azol opyr azi nes of the above
?‘reeﬁ%rflge\s/\ﬁ er |anle1 and X4 are N, "pyrazol opyridi nes"
Of t he aboVraflexplmaavstreneiety ofthé foridula —OR, wherein R is an aralkyl

razocl]p%%géhdrl nes" of the above fornmula wherein X2

ey ngyri di nes" of the above fornula wherein

X3 is N and pyrazol opyri di nes" of the abo/\/>@=1 formul a
wherein X4 is N "Cyanoal kyl" neans a mjfe 0
formula -R -R', where R is alkylene 10%agideflne

herein and"ﬁalﬂc@wyﬁ%&r Bl b1 the fornfrs! 0al KX™ m¥angherein
a nmonoval ent saturated cgrbocyclic noiety consistin

ene oromwe-ofgpy Bf By el'i € anidnggds N@y@ odIddpe otigFs P EITBAR E@zamdoles"

Eh%y $H Qﬁﬁbﬁéﬂ&%gbét\ﬂtﬁtt@d QR GePhedir&n fmérbiﬂyﬁ n&tspom%ﬁ €3 And 3,
each substituent 1 s independently hydroxy, yl,

andcdhapy of aptionsi [trplurly bevern at are nas RE B amamflol)ér thus
Hicﬁid‘éél |"ﬁ}'7[r1rc§1%)(yrﬁﬂ d%%e%" QM% ﬁmv%%ﬁlﬁ’lﬁg e kY addPX* are N;

I ndi cat ed cycl oal ietigs include '
kmrommrlﬁ@t:hnleﬁrﬁfttwwe fczrymlwh@sz angy¥e st (yrollopyrazines”
Gﬁllﬁflle ngtf&mulﬁx\q{e%xy hnd Xygtlewew&%lo ﬂﬂﬂnésh Bf !h'e lﬁ@ove formula

I ncl udi ng artla 'y unsaturated erlva Ives 1 hereof

whyreino®| ik N; oxyrolepididingg cplohr Rpscie formpdi sthereary Beisdbed
v{lﬁ% ol ﬁ%@‘b(l)fythT a m?t‘?mgﬁ QM eﬁ‘f XEt 1@@\1 HR4 r'ﬁersblo nd dlnes of the

Ri1s cyc as de hereil n.

any ,
2pveyernadn wiab@xyXu lﬁcN u@@e Wﬁﬂf@ér&é@yd@xlyls 7- azalndolyl (XUX, X =C

obuty I 0
fﬂcﬁk lNz dr‘ffé&’mkﬁ?@ ‘tﬁgﬁ%ﬁé@aﬁ}s{otg@/ I:ege?tsﬁéﬁ a %19 aiaF}ﬁiolyl or
pRrolpf @il is alkylene and R' is cycl oal kyI as
defi ned herei n. "Al kyl cycl oal kyl al kyl " neans a{ml ety

of the formula LR R § Kﬁ/r\\
X\4

“Azaindazolyl” means a group of the formula wherein

one or two of any of X!, X% X? and X* is N (aza), and the others are carbon.
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25 wherein nis froml to 4, Ris alkylene and R is
al kyl as defined herein. An exenplary

wa@bdoglozyred oal kyl al kyl is 2-(1 -nethyl-cycl opr opyt/EP2007/063736

-ethyl. Exenpl ary al kyl cycl oal I§yl al kyl include 2-(1

- et hyl - cycl opropyl) -ethyl and )
SR E PR A, b e b et o

pmltecrrc hamgeabhhyd atramf gogtioupt-ghrougk s¢von thdtare @R nitrogen.

&%{n aglryy tfél?/sc glglfigsal'ﬁyféz%iﬁ%r* n‘g(zmgg gffopr %88? fo?J‘nr[‘L:lla wherein X* and
Ky@ﬂed‘bdpyﬂanéomxyl,dlr@y d)fdbealijné@rlm@)lg( wherein X' and X’ are N;
g[%&%zlgn)ﬁjg%azm% 'hocf){l){e | ne(g dlé \Kfﬁerem'_flt a[%rd la%é( i\I ";g}g anc ggdmes

as d erern, Inc
Gﬂlhé:ibta\rel{ytmul‘ah\éremnm)(omé\l ; "pymzmippstrtdlm@ hﬁndme @g@\re fatronts wherein

RO REpBig T BR5 T8RS Mhd MR IPARUR hebh X miand!

Setraotaprifimesh df iee grosel fDI‘UIBﬂEBWbd:I‘IelII@( of N- (Pa, - NRbR',

and  -S(O - o Q- >
with the un &1 gél\éﬂdl nagidh %?)ﬁdéﬂéglﬁﬁ@ug o[Emagt ’é\@hergfgelr{}t is alkylene
af ddfined hetear ol Kis cymdlcn'ahtrﬂes t hr ough a carbon atom
wher ei n Rac yclioal kyl
cycl oal kyl a (:Z)z a\{’lgr;@{blglgaﬂ& aﬁgg%(}veale% C%ufate c%{ ocycﬁ% n’10191p{ consisting
of IirlenoJSOrﬂyoytbg ﬂngs diyyloallal ¢ay1| qptloya:llydﬂfl sklbtt;tuwd with one or more
I
C%( ﬁlen sywﬁl oaI eigd?guq)g%cee::rr}tc i Rerildelnﬂy rnydroxdr é reldkrcl)x?’ halo,
halosﬂk)’&, arﬁ’ﬂhoL Hloab:klyjflamﬁyx; bo éjalkylammy,olrgﬁb bﬁieaklkg/stpe(:lflcally
mn r i al

AP B AR P SEses RS P TiaE e g Ao TR: velgoropyt

t)alobﬁ{}l’h ycd'tlopyrﬁylh y)fclokﬁxﬁy@bbhyﬂiryb piyd the2ikyidelodinglpartially
3-di hydr oxypr opyl ,

Exﬁylg?%ge %{aﬁwle %{'ﬁyq % 3- hydroxybutyl, 2,3- 10
di hydr oxy blﬂl);clqall&}dxydaimi( ey tloatiedyy, Iv;dﬂdp;day be used interchangeably,

2-am noet h t sul.f et hyl
B g Ryl S PR sin s mglky e oorBied ke exemplary
ardl oatksL o xfy droyi e @ply)bropyhﬁy hytlabutyisyl dyclopenrelioky lcyclohexyloxy and
gﬁt t1¥l am nosul fonyl et hyl , net hyl am nosul f onyl propyl,

A he |like. "Heteroaryl" means a nonocyclic,
bi cyclic oi‘C;trdlaaﬁwl;dllk}d” maghscamoty & thefkduladRFRNGvhere R is

ns_ havi, orratlc ring contai ning
%ﬁ?@en%&?f{og Y‘H?aé Pfﬂﬁme E'bat ons sel ected from N,
0, or S, thelkyleydoatityhgdkyl? ngadd Ombdicpedfithe Grmudd h t he
under st andi ng that the attachnment point of the
het eroaryl radical wll bg.fwj:(%alaorrati c ring. The
heteroaryl ring may be opt i~on ) substituted as
defined herein. Exanples of heteroaryl npieties
PReleud s frap 140 &, I?ﬁé?taﬂﬂ’lerﬁeta@épt &5, allghpg %?rﬁ]élle‘ii perein. An exemplary
auﬁ%m&amm}u g ﬂ@lzﬁiemyl c%l’oﬁ%ﬁ%l@]eﬁlyl Exéms%ommcydoalkylalkyl
t hi azol i'sot hi azo oxadl azol yl , thi adi azol
pyhudsi2 wmethpf&zwcawzmgﬁ et Vlrﬂ%@nmethﬂﬁ%mppylwﬂa/ﬂwyl

pyridinyl, "@yidaly Yilkyl(ﬁbff" %@*c)ﬂloal[é‘}'lﬁl'kwy%hlch may be used
qui nol i nyl , ‘i soqui ndli Ayl , qui nazolinyl . benzof uran

FériglnrtsEdphanen, 2 gioen 26 fopyrlan(R whseiniRyis @#ﬁ@ﬂﬂwlalz‘/l as
BENZQRRAR Yxem %W%Ql%ﬁﬁdyﬁ%@'n%lude%@l%ﬁ“ﬁyﬁﬁ&h&y

benzot hi adi azol yl', ‘benzopyfanyl, i ndolyl, |50|ndolyl

m&&w@flwthowu%lepwwlmeﬁhcﬁ qglohextmeilionoaad thayike.

purinyl, qqﬁ&%@ik’yﬁ%eang% RRLI 2 hidylas dO@RAAHYE A dhAYling a
terldln , carbazolyl, azepinyl, diazepinyl,

Pt Caliyk RBCIRirene, BPpCiHty ey Rroradaive been replaced with
“het eroaral kyl ", which nmay be used interchangeably,
mean a radical -RaRb where Ra is an al kyl ene group and
Ro is a heteroaryl group as defined herein
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30 The terns "hal 0" and "hal ogen", which maybe used
i nt erchangeably, refer to a substituent fl uoro,

wa@kiosnoi70br ono, or iodo. "Hal oal kyl " means al KpdT/BB2007/063736

defined herein in which one or gnore hydrogen has been
replaced with sane or different hal ogen. Exenplary

D
28/6B4R 74708 IP(S'EMEP@Q@TIQ)@ 8768), with fhblahda’sﬂaodiylg tingdimspaint of
E@Picﬁh}énp bt thlg ?etfe% “ﬁ/lle@adic%s Eé{(%ﬁ%]]?h @atgf)h % v{;\'%lraﬁ Ik hydrogen,

nol et rern es o
anl, @ﬂqyb syqlopd]k}(h,ctur cydq{tlk)dalkylnﬁ? and R'rdre ggﬂepcndently of each other

ge/'dzrf g a‘il@?)%%lﬂﬁk 1, &Qk@%@%@gqﬁﬂ( and W}}'«;,/raP &)SXO 5 }fydrogen, alkyl,
cﬁ@@l tom ceclsalibdakylodhetteeroallioy 12, &ids aﬂaﬂ,elysloalhyl cycloalkylalkyl,
| 1 nSOl’J g@{lﬁ{un%) %gng{"ﬁ)ﬂ%ﬁéiobgpé%%ﬁ%laﬁﬁngg :ppebgitgt%}’e e&glin&{%‘ggnclude,
butmhneénhydimxyIgﬂuup@hﬂpﬁdvﬂdampnmahZﬂhdnsame car bon

n r r
R TR g L e T
tidnydrobrylolrtix 9 rhgrtifogly; 1- ﬁleﬁwﬁﬂolﬂxlﬂ hMmOCﬂl}Ihyﬁﬂmkwa'Z-

X X [ )= 1c2- yl pr
g‘l Egy? }Jgfxxﬂetgglly al’népq%&ll? t¥1nie fam)f _sW)ﬁc&yE%%ﬂu%r%n’%QM%dnylpropyl,
ﬁa,eﬂ}ybhnhuyldnﬂﬁoylp]mqmwl m&mylammosulfonylethyl, methylaminosulfonylpropyl,
(Q xy | - hydr oxynet hyl et hyl, 2, 3-di hydr oxybutyl ,
ydroxybutyl and 2- (hydroxynethyl)
_3- hydroxyﬁﬁapyhnﬂ?hmemntymhoanﬁ@bhydﬁansﬁmmﬁahuhameﬂSu;12

Ll n%( YHaFin? aﬁ eaéteoaStaro%]a 1crr|1rp co%%a?r@n | ne or tﬁ ee rin
nf And et nﬁlnlng ri oWn13h Ryle e
getemtorri.ﬁeteefedcfm ¥, O, neaybe eenminioy aingatorsabdin@Cedith the
%%f't ﬁ(illﬁoﬂls elnag%cl?f r(l)tnpeolrtl oor{ IlheSh%%]rrogtg/b rad%%fvé’lruobaetoél AN aromatic
(1ﬁgld§emefair6xmflmlﬁg ogehe op@mﬂ? Slulﬁtlttﬁd’.d dsutefinedhe&ein. Examples of

e RRBE Mt In PR 3P E o0 RE et SeGURDl Bl Eidaco

bmbl;l'_ﬂ @soxiﬂ&d)ﬂyl,athelzdsi@]; 1sbth’rzlzbbdi dx@dmnﬂﬂ] mﬂmihdzyslyl pyrazinyl,

S Ub t }élgPlh%yP %r%gl nﬁ)g”rm)ﬁ 1,(121%}/'1 C}%’ﬁliﬂlyl pyrazolyl, pyrimidyl,

qmma]m)m 1@I¢qmﬂlohnqudamd>lmyy Ibentofudaziobérdothibphenyl,

B‘f)fﬂazégld?l?y(ﬁ?%’)]f|be|n%8ﬁ 3828MTq)gg%(r)ﬁaac?r[ﬁyﬁenzooxa%mzolyl benzothiazolyl,

bérizadiiadadolll ltnpypyraryt nadilli ﬁdlﬁﬂbl@ﬂ feylazolyl, triazolyl, tr1a21nyl

benzoazo] yl i.dinyl. dih drofu et rahydr of

AT ROSR BBy PUFON: v b LAY EBO AR toniSHER B TaHotT carbazolyl

hﬂ@ﬁﬁbﬂphq@hﬂy@&mhﬁmxn@&wlmhlanDrphoI|nylsulfone

di hydr oqui n i |so i nyl,, .

et anyar odgrranpigit 6 AR BGamieh maybs vednpbanseaby

hiek®a ritiel-&'Redhbetrd ﬁsﬁihyz(ﬂl:}ﬂénel grelpigtel R is a heteroaryl group as defined
et r ahydr opyr anyl , tetrahydrofuranyl pi piridinyl,

E?ﬁ%¥a2|nyl and 25 pyrrolidinyl. "Optionally

substi t ut etthe tee ﬁthlS’eﬁhd ThabsgB G imatli¢hOmajbé fised aitytchangeably, refer

ete i ncl udi ng i ndolyl such as
Faoestitugnt TaRIoby ol or a8l 2o yi - 3, 3

di hydr oi ndoHylbal&id eass AkA-ad dbﬁﬁfkﬁﬁe%jﬁ) hirr thbth ,one or more hydrogen

, 3-di h r0|nd [ -2-y d 2,3- dihydroj ndol
Rirdiesbrtaceannaan faddbrent hghogen. et Wghi}?ﬁ%mdude —CH,CL,
LoHazP) - GHdeCb,%QarfD@cb‘rZ)thyldagQLEF3)$&1£J1tha$1ke
benzi m dazol -1 -yl and benzi m dazol - 2-yl,
benzot hi ophenyl such as benzot hi ophen- 2 yl and
benzot hi ophen-3-yl, benzoxazol -2-yl,
benzot hi azol -2-yl, thienyl, furanyl, pyridinyl,
pyri mdinyl, pyridazinyl, pyrazinyl, oxazolyl,
thiazolyl, isoxazolyl, isothiazolyl, imdazolyl,
pyrazolyl and quinolinyl) " or "heterocyclyl", neans
an aryl, phenyl, heteroaryl or heterocyclyl which is
optionally substituted i ndependently
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35 wth one to four substituents, preferably one or
two substituents selected from al kyl, WO 2008/ 074703

weFansaPae 7/ 063736 - 10 cycl oal kyl, al koxy, hetDEP2007/063736

hal oal kyl , hal oal koxy, cyano, Ritro, heteroalkyl,
am no, acyl am no, nono-al kyl am no, di-al kyl am no,

vl oal kyl oMy ARARK BT B AR Hmula R, herein Risa
hilkglkguhdiotyyb dx@neddmelmrfadahsp@wtﬁhalpallsmedrnomhenphledy,lbut are not
H tje{]) E@ltlllﬂ’ d&'ﬂ%&ﬂ&&ztcﬁﬂuﬁ%h‘fgﬁdﬁl 2,2 thhhﬁgt%l J[%Xy, and the like.

Itute
m)r phol i nocldviromwlk}d ( K2} tp- B{ubpetRf hete@alkybjardRgRins in particular to

I e
0 OHRY e YO @) ar Ry psoprov{deHizh 4N Rinje- SR Rgomwlves otgraity nfore than
R e L R
hyttepenebylt R&lyﬂlyleyﬂbﬁnZ hydﬂOKyﬂ)ropwydﬂIydgop(ypHOpa]I Ikdkydroxymethyl)
g—ﬁngtﬁ*lﬁro%%gfzqﬁ}'d?& B350 n@dré@%ﬁé{l t4u$§]cfr§)qrb%liyl, 2'2”5%1 hydroxypropyl

3 ot lylofrbyrhettalediel, al3kdihydrbaftoityl i ol ydybxybatyk o,

n &l kyl syl fonyl. Mre preferred
g{@g?ﬂb ue%ggg’?he}g )fyﬁ)g?l?ylljfl uoro, chloro,
trifl uor ontitlrytocydedrhiony means aatantdrbighenesiolat b:a;tlone ring atom
p ans the arou h the ani n
%:Sg‘fi\?‘\',e%t i ongjﬁ% andgg%%eé?aé g oty fo ft"rm ) a“inﬁ Hafefol
or gani c chéﬂﬁtstdcyquli neeans amoalbmtemrsatglrzaerbrmbnesyaIcanaabige)f one to

&5 under. subst |tt utian reac{hl on dhtt' ons. CE](x I es of "

TeC HILGS, 1nrc lPBra Ing qne,, two, g fhrec orfourhe ?ro%goEne l?%s’ n from nitrogen,

h@lgelg en sulﬁjr}( ahtee haderoayciyll ang&ld}fﬂ)@rmy)tlomyl,y sﬁbﬂhutad as defined herein.

th I I )

ge X nes F %)/rlc é/§ me{t%g ﬁ%ggglfe/,t{)ué ﬁgé/r%cﬁl)%l}] yeldox,y Xlly substituted

ﬂlphaﬂmph pl.yahlznﬁ'y Ih(DmQPq;&mzlumh,aizépansl,l bgﬁrolhdmﬁdpyrazohdmyl

be. I ' I l.0 nd .t

SRR o RERIERY St o R Goubl ot

tsathgrerblidinkle thiaditztdicin yb benidtbiansl &linybHenaseolytitlinkl, leyétbfuranyl,
t def i,ned

e froRl- iGN ey PP Sieki o [BamEeREEN he

gilseghehhylyul fdekier uhbaﬁio@hemymﬂfone,lchlwmqlamlmyhay but

SRR, o ABEbr el CERN I RRuRBo bR e B e Preferred

Beterocndilandede tetralwhirepyradyl,deeshydedfuraniy, @qﬁﬂ&i'hylapﬂ)erazinyl and

"Di sease state" neans any di sease, condition, synptom

HY%@}C@% “or indication. "lInert organic solvent" or

"inert sol \@pdonaitpantstitthel"sehwendediis aisodatiorwillr'aryl hghenyl”,
f the re ct ed .i.n

ondi ti n. bhej de
S Mo i BaP T Rtch AT R R STl gy SR o 311, 2.3+
bﬂh?\lflg)rhﬁiol)ﬂ@}l?ﬁik@. )3 aﬁ@rﬂﬂﬁnddu 1-4, 2,Beatiliyahyicdol- Wyﬁﬁhd 2 3
| or,ma n

O o D! St B TaE hahdhd st K i
Béﬂi)ﬁhldaﬁﬂﬁtsaﬂe as l&@l@ﬁqﬂﬁ@&d@l hyd beﬁzhjﬁldaki&ltlmle benzoth1ophenyl such

t han ropano, ropano
BAABPIoRF oo and BB ARB RGN st PRERTAL 2 U pesgthiazol-2-y,
gpasi, fivedyl pyﬁdiﬁylpp;mrﬁ@ﬁryy_i pykidazifylyeitAnylieedolyh tilyl,
{ﬁgj?agg PRGN AL T e MY T TR S

f, @Sﬁ@l@}kﬂthe@@bérﬁ m&@@b@kélyewhlma§§pﬁdiﬂﬂy wiisttutédindependently

E §1 arlng f({)garmatceutlca 03|t|o thatkl

P gj’é‘ﬁé? U gu &fléen A BT Bhe aR Y PEHEFS %?%ifr feammy glky

nor
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ot herwi se undesirable and includes that which is
acceptable for veteri nary as wel |l as human

w@basoaroeut i cal use. 5 "Pharmaceutical ly accepp@bER2007/063736

salts" of a conpound neans sal that are
phar maceutical |y acceptable, as defined herein, and

f
B A e T A
sqlmnbmnwaWthInmahgﬁwimlam ldslrwalkylaslkhy@ikyb I’u)leo:ryﬂ@(y

%Fci)og% SRS ElS%[k&grhg)%c%ikyf M{(owfalu?yl ﬂga%t anﬁg{ sﬁbsmuted

thaolenyll Optsarety agbsttwed pyraoild, olhtemmliw eghstifuded p,yrahmﬂ,,
e T S A
gEH@Qlﬁ(eOadE(dEO)gNBF&m—CCHf)thz—l‘gRﬁR: o+GCd|{za&; NgR)-C(=0)-R’; -
[ AR O 5L s S SHIAERH L LB ey o . e
amhﬂ‘ééach imtsipdndemtly iehnelsegeh@miatkyh and gadm R asnindemailentlyhydrogen,

h I f oni . e - . 1 .
TS LR e
thetarearel Ut yichnlkyl"ac " teroryal't imylude elkiylc haoi Ithloadlnd, aflvexy, cyano,
grln%(r{eohan ralﬁﬁsuﬁ.f%mél E\/Ererg gmgrtr%cﬁ subgt(ftugnt% areomgtthgln 1R6%> ?‘m%)ro,
tr[ﬂ‘u,or@mgthyl atetlaiXkadmlnolmﬂalhethmwlﬁmyhl kal i ne ear th

i on, or an«al um num i»0on; or Soor d|
caving eroup éans he&:rou ¥V t emeamng ent1onally
organi c or ino éanl RS able  organt ¢ hade

asrscctmtdé withet inaspothatia m%ametchanmtramen @n abbm or group displaceable

cam ne..triethan m n orret ham ne, ,and
IRl Rt R i oMM NES A5ty drl QT R B8E but are no

hinuml oy thnalog ek, @H«ade orcnajrlemasnhfdsrmxslﬁh as petlasssulfionyloxy,

ht¥ldr ox'fdr§1 soﬁji.urrrpthcla&bongt I FI Lm hyn(lg1 Xllrtlj? The

br 9GPl BRaHAREHYh RetAYeRH 8e‘/p?’%Yb WOR PR I RE

géahlophbghireddxy poptanealy mbamuded by d oo doprapyloag; atyloxy, and the
quhurlc acid, nethanesul fonic acid, maleic acid,

E]ﬁOSphOI‘IC aC|d tartaric acid, citric acid, SOdI um

pot assi um “Mal:la]latuﬂ n&Ency mttdu]lafﬂlgenéﬁﬁetﬁms with eltar@luo”u]h@l

Ricrap e &l b BBl Do R bR e o0 defined

haelnvat es) or crystal fornms (pol ynorphs) as defined

N R R IR AR .
siedudedtance myaytblu® ﬁk@i ro:me)ca&a@ﬂd that thietdescriptian 1ncludes 1nstances where
H}légl tifuncti ongtl corrEound sue h that .a ch%m cal

ETT'ER R R AT Idn S st ¥ 98t o her
unpr ot ect ethik@a€tand€ Dadeh & stddet Heans@antiRgase, condition, symptom,
gonvent i 0 aI l. %/1% associated with it in synthetic

ﬁ‘érr‘[]le’é,?li‘? I8f%ai n processes of this invention rely
upon the priekaolgaé @heupsort dit @blenteacdrs\iee srdilxtehogelﬁbrt under

nd/ or,. 0x at ons resent. t he. r eact
einprisony fohe nlion BRPRASErbrCin PR oR ety hcluding for
Rinipl@ Wehzenp oliraE, iaﬁ@o@ﬁ@l@ﬂetr@ﬁ;&lr@ﬁeﬁl n\nNechﬁia&f-ygfeﬁbhmlde,

0B BrBaRetbREnT 1 PR G HRORLA Kt R Qe a8 Geny cther, chyl

L @8aé, 1006nd Wiidting ctyhkdrehd, Gné(ﬂr%@@&iaazﬂf)ﬁi’panol isopropanol, tert-

CT/ EP2007/ 0637 ro ures ry nitroge
3ede f?fﬁor%@neg PBL §e’|aﬁé]]ffd@< 5 et T i biaphesolvents
tisedfih tor eaamhy bf thageésant it @entdaNZYinetBblvents.

benzyl oxycar bonyl (carbobenzyl oxy, CBZ), p-

nmet hoxybenzyl oxycar bonyl , p-nitrobenzyl oxycar bonyl,
tert-butoxycarbonyl (BOC), and the like. Skilled

persons wi Il know how to choose a group for the ease

of renoval and for 5 the ability to withstand the
follow ng reactions. "Sol vates" neans sol vent

additions forns that contain either
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stoichionetric or non stoichionetric amounts of
sol vent. Some conpounds have a tendency to trap a

wo 2oos741ad ar rati o of sol vent nol ecul es i n t hePCT/EP2007/063736

crystalline solid state, thus ,formng a solvate. If
the solvent is water the solvate formed is a hydrate,

wh th », | .

0 al conor ot S Py RGP mEdR EAKRUE WRITER prparing o
pliarnonentsnl worsitohgbafl legermfallwatlfeanm tomcomad ofithehbkiologically nor
SHRRL GRS AR KBt SL G B SRS 8
bumpp pbamyadreaticl useSubj ect " neans rramml s and

e T e e
pBarpraicereitcelly wctttalals, a5 defipainreds, addhatjvesesaibe slesired

ies.. ' t hor ses,

FRDSLoREGEhuy M ADLIBLR, L Ak AL ""
aadbddigon daigsforrmwwtlatr&;rgarmaztmdsa:udt ys lyirodl @i erud bgdnoyromic
r e . . : t . .
'flclqg esmftcﬁ’ég(gérf[%rhel{s%ﬁ’: Ke ghosﬁ\aggc 'flgg n%%u?fﬁ?e g ?)?farllfzggﬂtgt&gamc acids
buchiab eckbtic (apidblbemtsr,lesallﬁm‘.htt htf&d Ibehmtc 'Ehmphersnifoﬂis a&:ijde«itric acid,
gt?%? S“%%{gg‘&g% t(gl{na dﬂ% ac1fih g(éor e gogll?cna(:ld %Fucon aclﬁlf glﬁ?a%’?ig acid,
gdilmraciddbphniymepheir @id, ariwahr@snetbnaneautfbmd ec1dekactetsmd4 @naleic
acug, R rl)%l a%}c‘y Ena? ncllclz g’c? d £nsqghg g’cu}{ve metha esul%(():nh(lz 5%’ hnrlgpoln?c acid, 2-

ot het psychoses, hesiass drug additi’o
nq@nhalenﬁsuldmmoadér;soptoﬂicahﬂt mhmtrls a(dlds fEsmic md ezmtaramad p-
B DU LR IR BATPHLAL S
picsa ple:s(sntmtdi@ ;a&erm bempbynd arar Mepl,aceﬁﬁ)ykmhwm @naag, an alkali

iél)t%k)arl] en, gg talkgl%te’ eart g ﬁr?,ls gulal th’l’ll% chlgnd% 1o Cﬁm%}& Véfls‘[h an organic or
mirgamncéoaée sﬁccbei&atﬂe sngahtcé&see pmdhajrsdtethamﬂamrmatthamlamfne, N-

PG R SRR ET B en bt R &R BB T B SPrable norganic
b&e:hmemda aluli’r[ﬁﬁdml tmdmbgde, bal einmor hiftagdde, pochsduisdiydessdavadium
§ ates the urinary tract. "Di sease states”
g‘g %I&al %\?Ié S(\ﬂlqrﬁ g Shl n, norepi nephrine and/or
tﬂb@@féfamadqmaneaxreﬁtwahysme@sabJHmhk se thaeltsit@med from acetic acid,
0 itians in a sybject. Conpounds, of , the .
TP B SoHB of P gl e e Be-EHghie Sin, FRFRRERE Fa&ipbAEacia,
tanakivdéidgeitrittaciipbodiinmi pedsstumn, dal@unedind, dnd ataghdsidm.s,

pondyl oar t.hr o out hr ti
BoR R e PRl e Bt 8 PhafAckRrcaliy arspihly selts include
salve@n ad ditiaf tdrhist(bslyates lo@ 08k tahforink Spol gauiphs pastdefinéd Berein, of the
and %g%%ﬁart hritic conditions. WO 2008/ 074703
BEY 2 - 13 "Depression" as used herein
i ncl udes, b%tdcﬁveﬂglbub’f oi ‘t;ﬁdtet:@ng grajpr Tned@ﬁhegﬁiu@ﬁ/vhich

te r essi on, st m.a, nental states,o .

e TRt e RSP e s B oD Pl SEhatachemica

E@Stﬁlﬁt ¢an bl c&ﬁﬂildlr(ﬁ@ e¢tedtively ab:luttﬁﬁer unpedtasied edaytive site in the meaning

eel i ngs o) el.f estee qgujlt. and.self oach, .
KBTS bsspaten Stity £B SEMei® EherbisRr CERut o b dhis
ﬁMHﬂiﬁ(ﬁ%l)ﬁwpﬂh th8 pRAtdtivg gAitghs & Blepk fHaStﬁ\kérrbﬁlag‘éﬁ%nd/ or oxygen atoms
"AnXxi etﬁé as used herein includes is not lim

PIESenl b e A4 - OF Erraguds, rﬂ%ﬁ:ﬂeém% net'ﬁ"IHB r{gptegg%g goup anéj ‘nitrogen
pﬁﬁ&fﬁlh'gltg%pma?&uslé&k’tﬁhﬁﬁﬁh&’g&hﬂbf Q@teﬁﬁénd REP OGN HRSe bfFanic groups

ant |pat| on unreal , | ]ne erated dan
fQ Pratert FrB afn ate eglr@%%ggg)qs Elgpggé)g‘aﬁetm

heart rate, altered resplrat|on rate, sweati ng,
trenmbling, 10 weakness and fatigue, feelings of

I mpendi ng danger, powerl| essness, apprehension and
t ensi on.
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"Disorders of the urinary tract" or "uropathy" used
i nterchangeably with "synptonms of the urinary tract”

wore@s®747be pat hol ogi ¢ changes in the urinary tPEDEP2007/063736

Exanpl es of urinary tract disofgders include, but are
not limted to, stress incontinence, 15 urge

bRCONHED %?emf}lgg)t &ﬂog&{’ﬁﬁo?etchﬁ%g{ogﬁ gﬂcﬂﬂgﬁ?ﬁ(t&?ﬂot limited to,

rostatitis rusor hyperr ,
tifbtorerstiyb n;etarmdoabgnzm Equeroyylongatbanild carbobemaylpxy, CBZ), p-
ﬁ{e%%%?l etnlzg%%l;c?ggsot Xft?gg‘llﬁ’gg&{zglox?c%hydn%l Q%Rg%ﬁ%?clsa%ﬁdn\ﬂ EB’@C), and
tiiealdkde Bklllt@/p@scsewsll knthh}bw ta mUOQSh@ growefor i @easfgemoval and for
S Jary tract” or "urinary
r ac ?Os‘égﬁét%a;% \P%l O%B‘(E Fea}:'ﬁd ur opat hy" used
i nt erchan g‘é‘iﬂb‘m]es{/’\nntdanﬁ sglmfpt @dtc.htloxﬁs fohres tai partyinterthert "
. 0 [
L T R W
tenderoyas irep adaud nw@;ardas@ phwhedt umiaualmy irsthe cgglloe solid state, thus
Ln )
(9D AT BTy 051 DB LTBLIR e o
detaobsbhehvppetedoted i yh alcobblhet Hptsitas aot ﬁoan¢d butHeambination of
1&5%{ rfglg ! nelnlce 1illes dp&dwa?&' v}flllthc.:(aréet (}fm{g § bﬁ%ﬂg'éstlrll % IhEc¥1 thc water retains its
imoddcuble stateblLi HzDs suvhtconibiimatioadetng, abtefte foima ngeer more hydrate.
Synpt onat I G§ é’ct’nrlralgellrrserrsl’trgr%a ssénHr %lel nrggrhma{se aenCM means an
al tered bl ad éa capacity, Incontinence, mc AR Y
triermeshof tthe memsmalid céasls iratideng, dmnhotdnmt@h& hm}nhnm obﬁ{human
B{) g (flé %g}yd&eﬁ%ué%lfzgeirs I;cllg gghlfe{r g{)elzsea)r(llg na(gr% SUE0L %gl drmy 6n1mals such as
de(ﬁ]lé lhetseaBBeapugdaty aid swink Ltﬂﬁﬁestlb aiimiags smlolh ad tabbitedogpand cats;
ggrge&f S%T%}nlgf:udfr}/ r%git 0 S}%}% és rats dfnfcf%ir %e;r% Z%Lgrlu?afptlés, LR tike,
Emrhpla‘t mﬂa@numammtalsmmplude demnaxe, n(ﬁ liptieg uditirdsaind, thatike. The term

e b e bl O BORRREI 1y, Pntrinsic

sphi nct er i thdedse stla&sib@ssocmtecb\dnh momrmm eloespincphri@s and/or
ncont i nenc 35 .and WD ,2008/ 74703
é@ﬁl@&'ﬁ&ﬁ%@é@%@m mfiPd% éSWF%Vw&e%@ cigprdgys as well as

bdhtdoptesia dndtothar p3pthdsésnigskihetias, dped adldm(matdignltlve disorders,

[ t)t | t at

BPhE s Easeu ity VR GhRimR oLt ATH T Shesivg compulsiv

betewrak, paaiddtaddesocia pholiile ezitlﬂg&hsor&iﬁls Richme ab&lﬂyhelorema,
I“ ss | ocal,i zed ensati on .of

e. or
Bilipieged m@%??‘“%oﬂ{/ess’ el rargie rfapﬁr?w P paripsin
dépenpattidadbereschennaradiscrdels @@cfh as Epiépey,and traatyentlof pesditbns
a inc ng pain
BRaiitsn i rerorerict e gee aThs fraptimakpain ool céfibral
{seiideatintilead h‘l] g wenftetiaggahl Idﬁlsopcgirs’lancbclﬂlﬁﬁfk@ﬁaté@@ thé ahnary tract.
in, neura neur o an e li
R R R R i A A N A
ﬁaltﬁd@ﬁﬁm%[’pﬁﬁymcmle |1r&111@1h1’gh1ﬂ1(&1 co‘?lﬂ)tloéﬂ;_g@a gﬂijkct.;xﬁompounds of the
t r eat ment pain is to reduce egr.ee .
aGta P s Bl totesa y Uy el yriod i s rheumatoid
aﬂﬂemnﬁ@ plﬁidalybaﬁatdpatmaag@uty BRhRA, @st@&ﬁtﬂﬁtﬁsﬂ@rsfehﬁmupus
ctl onal st urF and lgr. .gat hol o i cal g}eg h
3osys a‘ﬁ PIVRRLE a‘ﬁﬁjélt’ér?ftqoé%t BH SPHMH r‘ﬁ‘éraflgﬂ prehritic
ag{d{m_ system Exanpl es of neuropathic pain include,
but are not limted to, thermal or rmechani cal

hyper al gesi a, thermal or nechanical all odynia,
di abetic pain, entrapnent 15 pain, and the |ike.
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"Therapeutically effective anmount” nmeans an anount of
a conpound that, when adm nistered to a subject for

WO e@an74103 a di sease state, is sufficient to ef PEDEPBODI63736

treatnment for the di sease stat The "therapeutically
effective armunt will vary depending on the
conpound, ' .
t he di sease &télﬁ)ga%g%s%d Bﬁgﬂgmyugg%%gte Stzl;tg Fl\}% egd’ tﬁ.‘#%
témession; botg; terlnh deprossioa, érsdlyfrmammorﬁtahmtﬁmfgtepmw@nnood
' t e | B
%l{rlg%étt#?s?%rﬁg?e,eﬁ hes (jd?%‘a egs, ?gs??%rdg?c%ﬁrlggemgﬁt Vlﬁ{,l?sh IHQQXcholy,
trefingsed labslfesteamdgttitt la,oé ecltiepiqaeld, vidrdeawd] figme mterpersonal contact,
Vv reference the
%lr%;)géﬂ eg %?Htrtll?{olqgsn 8*‘1 %%a“?m\g aﬂﬁ?{)?@ﬁ@ﬁ?ﬁar{%}{ as preferred,
nore pref &kmady’ aa,ﬁdlscrblsdrelpna¢led¢seuutdeﬁou1}mlrteﬁ1l9, umfleasant or
a@ge]’mr%ée e%%ﬁ?ﬁil g%\t/ees% socfa{ea%si{?dﬁséfcé%o félyg?lg'g?é:?lar?%gﬁts&ttg
giauspatigntofi @nodal, mnaghectgmxaggcsatod dartgheodh®sernsed phwial
Q(%c }ngtag‘gsvsgc OB i) Eregsga lﬂ%argeat%taﬁ?}edqg%%lgg £ Xﬂg %}Ngat r?g Prembhng,
erxqieressetmdéatmguedﬁedpigapf ingyemdingrdsingdr, pdmeerl:hsseass epm’eladrmon and
E’.’.% ||) inhibiting the di sease state, i.e., arresting
Plevel opnent of the disease state or its clinical
synptons, Gis¢iders)ofitied igvirpgattier dispadey” atﬂltieterchian@ably with

G%lflr'lns It(')’] s of tﬂ;@ QAL -t act’pege{rr?s pathologlc C e‘cl’rllg?ag 2 g urlnary tract.
ase S e or S CclIn
Exermaldt:s asfgjrmaf)cmm dusbrdegé 1na]rmde, 'lnﬁanetnmglfmwﬂ&n, sltt(eﬁsancomglence,

u¥ge rlr%croél?erné a%lézﬁr glap%(t) I c lra%)srtro yZ{Bﬁlgig stotlrl%shmg r Byperreﬂema,
put!bfd wbar WHoR DB LY ﬂr?@@eﬂ?ﬁlﬂoERﬁ&Oﬁﬁﬁzﬁ@ lliBg’ency, oizEracth\hzel)ladder,
red

bl TP R et B P AP S s B bgde
hpereatiadingndd dre ltdkee desired product nay not

necessarily.result direc t I nat i

T’ T oagent QIGRF shiesdisRSfke il e b RaGAT] 2 bkl Riact diseas
sayes” Qe vooeatioy” ued mtdzrnlﬁzefgaﬁﬂy Mthé‘syﬂﬂptohlsaif ehaquurodceact” mean
' ure 5

t .th
Bl B S el 0P RO Rl Pl blglrmoott
husge peitainneivagom camBingl ddoude@edi8@tary @totrigeS)rApm]hrhg: a&yhtmoms of

,S based Mv. 4. a Bei
baeiees rodindi DR FOPo Uit Re i EhPaupilapkhvn as
6¢/tsaseﬁhypeeadm®ma)n Ohﬂétwbetru&ﬁaﬁnb@tﬂ?dt u&hffuﬁdnuy,asldsdabm
E re prepared using 10 1Sl S(r) version 2.2. Any
ﬂ’@ﬁse{}ﬂ ll%y appearing on a carbon, oxygen, sul fur or
ni t rogen ‘&D@arwﬁe bheldst’rod Cdete @or h?[ﬁ@ildﬁlvitﬁdﬂn@ﬁlﬁ@ﬁ btrh not
car

res hydr ogen at enever a chi.ral n
RRT RS T Ry e R Y ot ored & oy B QR e red bladder
te{pagt;a idcongh&ice, Qh&@ﬁﬂ&g(ﬁlbtas&ﬁﬁlldaﬁﬁdﬂam bladddrabn@hdtioak, sphincteric
car pon re en sSe t he. r t.ure.

S s S TP BIRTS el R Bt iyshY lability, and the like.
i ncor por at é(duﬂﬁroﬁbﬂﬂucbmnr’ efcduidedaut ighotlingted tS,lf'ﬁeln[g@ﬁptostatlc

the .invention,are ¢ (0] or
Rl B R i C RSP R beraise SRt ip
initia‘ﬁngl Lﬁrmaﬁﬁﬁ | &@@ic'y,)’su@kt@)‘ilbidpﬁrﬁ dnd migtaliel ;20

SELIS? Pta lult )e/“ ?Sbttnlat{ ed I}/’Pﬁ%ﬁﬂ%ﬁg/ lbut 1s%%tt 1r%Tt%d tgl urethral

hypermobility, intrinsic sphincteric deficiency, mixed incontinence, stress incontinence,

and the like.



10

15

20

25

30

35

optionally substituted 1, 3-di hydro-i ndol - 2- one-yl ;
optionally substituted benzot hi ophenyl; optionally

waipso74708 ed quinolinyl; 25 optionally substitRCEEP2007/063736

1, 2, 3, 4-t et rahydr oqui nol i nyl ; L{)pti onal | y substituted
azai ndol yl ; optionally substituted naphthal enyl;

e T

sudystitial (¢elol cyshitio p)hm’ua,tbqiyro'at, prwatitonwli/gdysulbstelthmuse drchidalgia,
8&‘?5‘c¥fve}>laﬁd§r %ﬁ(?{hglﬁgbodl ments of formula I, Ar is:

opti ona tuted indolyl; or optlonally
substi t ut ecPallrn dagais yihe maf drriess brcabided semsboqm n’éduscsmafbrt distress,

§%§%ﬂ% qggnuall %frbx%bth%[\%u%pﬂﬁérq of ﬁ)%glaﬁz%ﬁ/ q%Rx% %? B’Eﬁg’e fafe many

symbfscbﬁ Haurt, mthpchaguhut nprliroged @i hglﬁnhrgqlamnplynmmfp@nmﬂhaotmg

é%ég‘r&cﬁt% n?lgﬁ'!nllz}{oﬁrgg?& i %ﬁ#&?gtﬂigﬁﬁ% #gmplé %i%%gﬂ%a ly geuralgia,

nﬂdapzahy,land the lile (dBrinad willbatbaodd Veedicg! l@ifctzdrmv*)mZB & Edjtiofs W. B.

[ i 1 ut in
Bfr%l%g}s @&%Ar%ff ﬁ]%fpa%l%l Fﬂﬁl Fg) a’fl?é go%l)t{‘dlré&ﬁllg %1 is t(% fiuff the
d@nmﬂxe@iﬂpnﬁfpmn pdzmeuz@ﬂb)ea mea&mbodsubmat S of for mula |,
ﬁrerlt ;I gptelangg n%atﬁl%%sf‘ " fny a%g H%.%l’ll %agng kr%{n funclil(l)nal disturbances
subAtr iphtiobgidabdmogaze well as hmn1nﬂammamr¢ ihdsmnhs [retlntespenpheral
fé;rrﬁ(gllg | alstlg:ifznol Xﬁm%leig¥l e(:jur}(a)l l l 1csf)léltpr§t L rren e nc}t hfndtre%? thermal or
meclﬁan1aashmtalgmm t}germaﬂhﬁtrnéchamdalql]odmha, aydbetid paigemit@pment
errbodl nt.s. of formula I, Ar is optionally substituted

Pall’l, an F
soguinor | nyI In certain enbodi nents of fornmula I,
Ar is opti b'ﬂadrhgeusudibftelffemvedmmﬁt inadresrayllamdumt o4 t(ﬁnp\ound that,

gn ac%lrﬁm(lﬁlere«i? & daoflihject ?(]r ﬁ[feégr% %I“Ehr?e t | oger %ﬁ{ﬁz%g?{o eff“elztctes%ch
freaftmﬂ:hafdr theAdisdase mutej Ohalthyrapelngilly effedvazao mad zall yry

S ta b t | Ar i .
RN R AR
&Hﬂl@dﬁllthﬁe;ﬁge&ndfrelﬁmd’hﬁahh bf thArsub]SctOthteirﬁmﬂlah& fearmbsf ddmih8dation,

I n t
I ERRREN oF st gl B B PR G ing other Metor.
@h&)&dﬂnﬁéﬂlﬁo@ ddfink @ abased ahd “Wosd defimpd henaeai”lvyheslub&tmﬁgmmanable
nzot cer e nt

REore et ot inye dlnEhd f i te R Re s RSty xﬁcffas Byeferiid, more
pefdreddrmndmbedd iprefert &l dﬁ‘fmﬁtﬂfrdef any., Ar is optionally

bsti t.ut ed pheny) cer odi ments of fornula
PRt S AR g Furamte Fgg rent s, of forml s
f or nul a | ()Ar | sprptaitiyik tiseudisdabd sthted. et MS@ﬂg thé‘ldflﬁﬁcal symptoms of
tinmes. ertain

C
ol - 2- yIthE iscRst AP 9 SRgP R pLiat ot e gposed to or
i ndol - 6-y |p,redi’s’;ﬁ)becbt|©tth@ rihaédsy statebbiiti dodd 86k yeRExpletiet@rol display
enbodi nents of for g is indol-2-yl, indol-5-yl
or indol - &Y Ig}Ptonésa(ban isease state
(i1) inhibiting the disease state, i.e., arresting the development of the
disease state or its clinical symptoms, or
(iii) relieving the disease state , i.e., causing temporary or permanent
regression of the disease state or its clinical symptoms.

The terms “treating”, “contacting” and “reacting” when referring to a chemical reaction

means adding or mixing two or more reagents under appropriate conditions to produce
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optionally substituted. In certain enbodi nents of

formula I, Ar is optionally substituted indol-5-yl.
wo mos®er47e3 n enbodi nents of forrmula I, Ar is opPCDREIDY063736
substituted indazol-5-yl. In certain enbodi nents of
formula I, Ar is optionally substituted
y c t
PH%QE(%FQE({I)Q&R& élse dg%trcid? {115] )}[ 2{%8?1‘& b%[&@ﬁfje'cﬁ?éa tfiatthe reaction

tyhmh@trhqlmph‘én-@dlydtcd andiocdetdasiredgmbdialit meaytrot ofcebsarilyuesult
) { :
e ok SR SoB M rr B0 Kb SRR ARGy there may
babst o1t mbefdnt@emzdmhis ophbru&produced in themieire
I
%g% gttlg el%déftg H%f}ﬁitlorﬂif thém‘a lt na%enc%f tﬁéjﬁ’essgre(?l ﬁ‘{ﬂ%glct.
Ar is optlonally substltuted th| en 2-yl. 35 1n

§3L2f‘l tut o Fech. B BpmeGuYurs i i RS Baed on
RUTER2 l7‘[/\/045@;Zlgiﬁeﬂste1n:lIY1sﬂmuteoc@rrm;amn@d*,syqumé(,mhe géneration of
L an 6 tsﬁstéan%egf%[ rﬁ)l_ng?/ein%fglttlirg r@ﬂeer 1(:3 %Prﬁg U e tsﬁ‘g"ﬁ? g er(e):%n tfv%rre I]Fucfpélred using

aln e
ISIS%erslsn G Aonm apéryvémtmppameg obertzrlxmt biygzo| suBuydr, nitrogen
r mbodi nent ) ional 'y
ato ?1 ttﬂg trlé&%raeg ﬁ?rﬁlanl 1nalc§tes f nysegce (%f aﬁ{ﬁfd 01%88 %tonng nts of
f/\&rerm‘tea alch1rﬁrcaftmndppresmﬂlnh y clsmhnsahstruttede s modrided Bhatlall

55[e Ieglsg & tsaalssnoceat l?ﬁl&tt Shi?elttl C'T];r%[)rqlélreaeincblingasseé P)éthre]: structure.

quinoli cer

errbodl ments of forrrul al, A is optl onal |y substituted
ﬁl’ﬁ Ig%SénpS(” I (;)I’Lllg atIOI’IS bde{l?{l | gelgrggeo %I:C{)'rlg)g:, Z’tecl? %%rglln lg/ure CI‘CI’ICC in
thmrcmnteayn enbodl rrents of formula I, Ar is opti onal I y

substituted 1, 3-di hydro-indol - 2- one-5-y|. 10 In
Centpaiindsewfibdinvemticn o Cf)mp[mtﬂldE df forArula § asoqusérdedlabyve.

ubstttut d,.ben daz In certain enbodi nents
oIt Cetrtéunn?ﬂﬂg C}Ime tzs anform ?"ll %n%e{?{ﬁ y substituted
benzoxaquucﬁ}awsubshmtn?elmtia]yh enbodi ments of fornula I,

Ar is opti ona benzot hi azol -5-yl. In
certain %I?Tt‘bél&hﬁémsﬁgli‘?d g?r?u’fla I, Ar is optionally
substit uds;etnbn]all%tﬂzsﬁtutetcbz Bailﬂy;aﬂnr@qmdotydi i n 6-yl. 15 In
certain e

ptionally

substi tURRIPTUT NOTRS el Py inaqf-bde A0 |
enbodi nmesgtsonafly udsstivitad benzéthiopheods i onal |y substit ut ed
pyridin-2-yl..In.e ments of fornmula I where Ar is
opt i onal ?R}Yoélﬁg‘éflfltsﬁ%g%d %‘?3?% lyl, such azaindolyl is
pr ef er abbptiquully edtstifu2ed3t, b,Bﬂytretrdh)r&rydlumblﬁn}(ber tain
enbodi nents o Ar is optionally
Substi ¢ et alsrRBHYR a0 azai ndol yi i s
pr ef er abbptiquly edtstifuiZeBadphhyalérdi;n- 5-yl . Where Ar is
any of ol za ol yl, azaindazolyl,
2,3- di h?/lgt Jyllfﬁwsmlﬁedlly%uaﬁfﬁas’g i ndol - 2- one-yl ,
benzot hi @ﬂiﬁtﬁﬂmf suHaenJthdtbdihagoihydzolyl benzoxazol yl ,
benzi soxazol 1 L%enzotcg % y benzi sot hi azol yI
qui nol i ngRtonlhsupsytutgdythy %PE‘S? ¥Foui nol i nyl ,
qui nol i no;ﬂt(ﬁiﬁﬂyydbstlttﬁ@ﬂphdﬁm inyl', pyridinyl,

hi o pht haI enyl or phenyl t hat
f%ceé I}Uﬁf&(l’drl&%gﬁk?ﬁl?r %{j%%ch optional substituents
may conppticiallpinestituel @dolyhloee groups each
qu:jgpggdentq{é l)??dbesg%uted In[igznﬁ lhaI o; Cl_6alkyl;

In certain embod1ments of formula I, Ar is:
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30 hal o- C1. 6al koxy; C1_6al koxy; hydroxy;
het ero- Cl. 6al kyl ; cyano; 35 nitro; WO 2008/ 074703

weFansaP20 7/ 063736 - 18 amino; N Cl_6al kyl - ar@TiBP200M)63736

N-di - CI _6al kyl am no; or By
S(CH2)rCY-(CH2) s-Z- (CHR) t-Q (TH2) u-R ;5 wherein r,

, t and 1, Zis -C(O-
2r - Saog Oﬁﬁ?%gﬁg @eacﬁdylgﬁﬂté%%eﬁ{ggngl Srl s -0-, | -SNRdCE Z)r
a bond: oRiorially sulBtitwell pgenl.  C1_6al kyl ;

I l.
E‘P%?oxyefggz#ei%ﬁg?g o?ﬁcl g‘uﬁ%l—fﬁq 14‘(2(%}}/dnall)p;ub§ﬁ‘l!ulfe%>%dol}l'5
mlce@airkgmbmnts o iforerﬂN Ammpt(olnaﬁjambytlmmc}mdam& Rd
f

sty s Bl ool R o VB by daigin,
ti Wurmembmihm}thts oi ;f(ﬁndllzhy dvr as q)ptdmlal—letfm‘et-uydd, benzothiophenyl.

BECE L, PR RO 305 M RETARIAR i,

fuéen@in ﬂybodlmeﬁt53>f forntugd I, a\lnymIaqmla}h)oisuhamu,ted benzoxazolyl

ﬁ‘h&erll&keny ocﬁ&%n% ol’f f(%l%l%qgt 'A%l %g@& o’naﬁ}y gdbgﬁ{:u)(e!d lfentz%th%azolgl

hpd:artanadzrhlymhndestsmf tﬁctradJ,la 5 w\ahs qﬁtanaﬂyatubsummd QLUEOHIB’I may
ean? u‘nen%f ﬁorarfnule{ F%{g %{futﬁonﬁﬁ)a gl‘ﬂjs#ltugﬁ‘éi 11}01

hactemta(hlerﬁhd)dquyts of formula I, Ar is optlonally substituted naphthalenyl

In certain embodiments of formula I, Ar is optionally substituted 2,3-dihydro-indolyl.

In certain embodiments of formula I, Ar is optionally substituted azaindazolyl.

In certain embodiments of formula I, Ar is optionally substituted pyridinyl.

In certain embodiments of formula I, Ar is optionally substituted thiophenyl.

In certain embodiments of formula I, Ar is optionally substituted pyrrolyl.

In certain embodiments of formula I, Ar is optionally substituted benzothiazolyl.

In certain embodiments of formula I, Ar is optionally substituted benzisothiazolyl.

In certain embodiments of formula I, Ar is optionally substituted phenyl.

In certain embodiments of formula I, Ar is substituted phenyl.

In certain embodiments of formula I, Ar is phenyl substituted two or three times.

In certain embodiments of formula I, Ar is indol-2-yl, indol-3-yl, indol-4-yl, indol-5-yl or

indol-6-yl, each optionally substituted.

In certain embodiments of formula I, Ar is indol-2-yl, indol-5-yl or indol-6-yl, each

optionally substituted.

In certain embodiments of formula I, Ar is optionally substituted indol-5-yl.

In certain embodiments of formula I, Ar is optionally substituted indazol-5-yl.

In certain embodiments of formula I, Ar is optionally substituted benzothiophen-5-yl.

In certain embodiments of formula I, Ar is optionally substituted benzothiophen-2-yl.

In certain embodiments of formula I, Ar is optionally substituted benzothiophen-3-yl.

In certain embodiments of formula I, Ar is optionally substituted benzothiophen-5-yl.

In certain embodiments of formula I, Ar is optionally substituted benzothiophen-6-yl.

In certain embodiments of formula I, Ar is optionally substituted thien-2-yl.

In certain embodiments of formula I, Ar is optionally substituted thien-3-yl.
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Cl_6al koxy; 35 hydroxy; WO 2008/ 074703
PCT/ EP2007/ 063736 -19 hetero-Cl. 6al kyl sel ected from

whgasoxyreLl. 6al kyl;  Cl_6al kyl sul fonyl - C1. 6al kpCT/ERa8d7/063736

Cl_6al koxy-Cl_6al kyl; 5 cyano nitro; am no;

N-Cl . 6al kyl -am no; N, N-di- 167al kyl am no; 10
%cegﬁkrté/rl‘lﬁé&ihqfeﬁg)& for u136I g&% A/ﬁatﬁ?lgl{l))? é%sﬁﬁédﬁ?enzotbiazol—}yl

M dhirta@ ¢r6b¢d4meamqii Gormwhel, é\rAe' 0pts)nansmtluumﬂteylmsothlazol 3-yl.
E?%%?lowfﬂ% Cfﬁﬁﬂ%iﬂ&%?'ﬁ%hdﬂﬁf pins o g)nryah\éaajsétuteid naphthalen-2-yl.
bemtatrh‘tmbrbrbmyhts atf éormiuka Hésmd «ypqonab)eﬂﬁxsum@ guinolin-6-yl.

| l.
gﬁ{%%lfnoéﬁlﬁ&\l%ﬂeats%?g&ﬂid% é& i (%potlogg% Lﬁ)?ﬁ{ll'tc%zcﬁﬂ(ghn 2-yl.
fu¢em@ir q'leecbmen‘gslo,f forsodul, MIIS w*g,tio,nakbysuhstmuydd, isoquinolin-6-yl.

e | . l. .
ID&:?B[IL Ona?c}lgl)éfl{s of ¥Ar{nl.ﬁzp [ %@Qb@ﬁ%g%ﬁ?’%u&%{ﬂu@%ﬁ%? |dt1ﬁL}}§ﬁ(§ éndol 5-yl.
hagertauoﬂpbmémemse)f Gorntubol, g cugsiomaldhsibstdepehid2diiygro-indol-2-
?ﬁ‘l[ %, ed from halo; amno; Cl_6alkyl; 25

1. 6al kyl; Cl1_6al koxy; hydroxy; or cyano.
Ffr@frtarraé:nhlyommmse)f formda by iodptiomdidy ylb,stiﬂumzﬂdmlzmhidazol 5-yl.

zai_ndol Z i h
%‘%_r%? réi?%d}u% gjtgloqgo gln%fa %IAr%D%pztiogﬁtaﬁ O&Ehﬁt%tei %ngaZol 5-yl.
beceziaim dHlZ(oﬂn;dents ob émponak dlryd optioealty sﬂm&m@édjcbe,nzothmzol 5-yl.
Fnenz rta n elz (())c\1¥1|6h S. o??crzrlmsu?etl P AaI'ZlSO (:;ﬁétynaﬂ)lfl 1tuté/ r,2, %’42 3, 4-

e roqui no in ‘nol
tmhyﬂmqhmnhh 6- yiyrl di nyI t hi ophenyl pyr roI yl,

t hal t | b tit
gnﬁg bng rﬁ%%c\é Stﬁﬁ)zfor%[nuué% F%r 30 )Ptf)d[r)lg n)b?'lﬁ) %1 uslncl)l%nuE -one-6-yl.
br cupas @abddinrdspé haentld i Aséd @atoadllf smmulmaéc’cpyraimn Doyl

B A LR SR EEASRTASE RS0,
andelobyl is mefeeabiy pylrdia2g-b] pyridin-yl.

In certain embodiments of formula I where Ar is optionally substituted azaindolyl, such
azaindolyl is preferably pyrrolo[2,3-b]pyridin-5-yl.

Where Ar is any of indolyl, indazolyl, azaindolyl, azaindazolyl, 2,3-
dihydro-indolyl, 1,3-dihydro-indol-2-one-yl, benzothiophenyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, quinolinyl, 1,2,3,4-
tetrahydroquinolinyl, quinolin-2-one-yl, isoquinolinyl, pyridinyl, thiophenyl, pyrrolyl,
naphthalenyl or phenyl that is optionally substituted, such optional substituents may
comprise one, two or three groups each independently selected from:

halo;

Ci-ealkyl;
halo-Ci.salkyl;
halo-Ci.salkoxy;
Ci-ealkoxy;
hydroxy;
hetero-Cy_salkyl;
cyano;

nitro;
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preferably fluoro. In certain enbodi nents of fornula
I, Ar is phenyl substituted one, two or three tines

wowrdR/ogr7eaips | ndependently sel ected from 5 haP©I/EP2007/063736

am no; Cl_6al kyl; C3.6cycl o_a} yl;

G _6al kyl carbonyl; 10 CI1. 6al kyl'sul fonyl ;

Cl_6al ky%.ﬁﬁ,ll?f anyl; hal o-Cl. 6al kyl ; Cl1_6al koxy;
hal o- C1. 6al koxy; 15 C1. 6al koxy-Cl. 6al kyl ;  hydr oxy;
cyano;, Npfiehkal-hpimuabstituted phenyl; optionally

substi t uf;ed_hnhen 1 .phenyl sul fonyl; or optionally
substit u{q’eg Cﬁ&?@?‘% kragﬁ{qo’ﬁ)ﬁ certain enbodi nents of
f or mul a 4(CHA)-Y-$Chhe (CHb&-(Cldi)ed t wo or three
times W th. groups independently selected from halo;
25 anino’ CCL 6al kyl: hal o-Cl. 6al kyl; Cl_6al koxy;
hydroxy; or 30 cayarendureacemdapendentbodiOnerits of
formula I, Ar is,ph _Substituted two or three
times with hal o.ZF)Sn%@ébt%i Eéér‘rbodi ments of formula I,
Ar is phenyl sub%tid liteech mdepdndeddy and-,4NRosi ¢ bams,
and optionally st ituted at the 2- or 5- position,
with groups 35 i nc}e'pendent ly selected from WO
2008/ 074703 PCT/ EP2007/ 08@v@%n; - 21- hal o; ani no;
Cl_6al kyl; C3. 6cycl oal ké’ll_&lk?l;o _6al kyl car bonyl ;

halo-Ci.salkyl;

halo-Ci.salkoxy;

Ci-ealkoxy;

hydroxy;

hetero-Cy_salkyl;

cyano;

amino;

Ci-ealkyl-amino; or

N, N-di-C;_salkylamino; and

hydrogen; or
Ci-ealkyl.

Where Ar is any of indolyl, indazolyl, azaindolyl, azaindazolyl, 2,3-
dihydro-indolyl, 1,3-dihydro-indol-2-one-yl, benzothiophenyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, quinolinyl, 1,2,3,4-
tetrahydroquinolinyl, quinolin-2-one-yl, isoquinolinyl, pyridinyl, thiophenyl, pyrrolyl,
naphthalenyl or phenyl that is optionally substituted, such optional substituents may
comprise one, two or three groups each independently selected from:

halo;

Ci-ealkyl;
halo-Ci.salkyl;
halo-Ci.salkoxy;
Ci-ealkoxy;
hydroxy;



Cl_6al kyl sul fonyl; Cl1_6al kyl sul fanyl;

hal o- Cl1. 6al kyl ; Cl_6al koxy; 10 hal o- Cl1. 6al koxy;
w@lar4exy- C1_6al kyl ; hydroxy; cyano; optiPeEEP2007/063736

substituted phenyl; 15 optiona 4)/ substituted phenoxy;

or optionally substituted heteroaryl. In certain

enbodi ”gﬁééérfémfa%m&e%teh’frdﬁg i s phenyl substituted at

t he 3- posi'tions, and optionally substituted at
the 2- or 5- poshydroy;Cwiatlyl;gr oups i ndependently

sel ected from : 14A0;1..1CL _pal kyl ;

hal o- C1. 6al kyl ; %@?ﬁ%gfﬂlg%@y(ﬂﬁ%lkﬂyé?eﬁxy; or cyano.
In certain enbodCrmhosy-6fisfloylmula 1, Ar is phenyl
substitu{yggo.at the 3 and 4- positions, and optionally
substitut’ed at the 2- or 5- position, with halo. In
certain eoodi nents of fornmula |, Ar is phenyl
substitu%lggloat the 3- 30 and 4- positions, and
optionally substituted at the 2- or 5- position, with
hal o or MACnelkyl-hmimertai n enbodi nents of fornula I,

Ar is pygl Qi Ry, l.tuted one or two tinmes with
gr oups iﬁdep&eln(glé%{&l?%}ﬂéﬁe ‘ected from halo; amno; 35

Cl. 6al kyCj-caMPl-2068/y084703 PCT/ EP2007/ 063736 - 22-

C3_6¢cycl L., O . 6al.kyl carbonyl; C1_6al kyl sul fonyl;
Cl_6al kyﬁgwgam}fr;e hal o- CL. 6al kyl; Cl_6al koxy;
hal o- C1. 6al koxy;C,.dlkyBal koxy- C1_6al kyl ;  hydroxy;

amino;
Ci.¢alkyl-amino; or
N, N-di-C;_salkylamino.

Where Ar is any of indolyl, indazolyl, azaindolyl, azaindazolyl, 2,3-
dihydro-indolyl, 1,3-dihydro-indol-2-one-yl, benzothiophenyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, quinolinyl, 1,2,3,4-
tetrahydroquinolinyl, quinolin-2-one-yl, isoquinolinyl, pyridinyl, thiophenyl, pyrrolyl,
naphthalenyl or phenyl that is optionally substituted, such optional substituents may
comprise one or two groups each independently selected from:

halo;

amino;
Ci-ealkyl;
halo-Ci.salkyl;
Ci-ealkoxy;
hydroxy; or
cyano.

Preferably, where Ar is any of indolyl, indazolyl, azaindolyl, azaindazolyl,
2,3-dihydro-indolyl, 1,3-dihydro-indol-2-one-yl, benzothiophenyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, quinolinyl, 1,2,3,4-
tetrahydroquinolinyl, quinolin-2-one-yl, isoquinolinyl, pyridinyl, thiophenyl, pyrrolyl,
naphthalenyl or phenyl that is optionally substituted, such optional substituents may

comprise one or two groups each independently selected from halo, amino, C,.salkyl, and
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10 cyano; optionally substituted phenyl; optionally
substi tuted phenoxy; or optionally substituted

whedosnodany | . I n certain enbodi ments of fornul aPdT/ER007/663736
pyridinyl substituted one or 15 two tinmes with groups
i ndependent |y selected from halo; amno; Cl1_6alkyl;

Rab% Ghik a'Ih €8b931%1§e?1'(t)4r‘£?<1¥ lfSﬁYl%%c?éXce qrtwm%mﬂ)]%al(! n

certain nts o fiophe
EmﬁsﬂﬂYﬂUed)once twice or three times with groups

i ndependen

C1_6al kyl - b %él%@‘lc 1% Wﬁﬁrgf f(%?ﬂl.@?# %rllsc gps’ulbstltggd one, two or
Orebanks Wil gfaampy ltr;dep@l[d_eﬁslv kahdcsad | fﬁ(afnyl

hal o- C1. gl kyl ;  Cl_6al koxy; han-C1.6aIkoxy; 35

Cl. 6al koxy-'Cl. 6al kyl ; WD 2008/ 074703 PCT/ EP2007/ 063736

-23- hydsmoxy; cyano; optionally substituted phenyl;
optional?g ﬁﬁpstituted phenoxy; or 5 optionally

substi t ut &8 éteroaryl. In certain enbodi nents of

f or mul a Cj.ecpeloalkylt hi ophenyl substituted once or twice

W th gro§E§w5ﬂ%ﬁﬁ§§,ently sel ected from halo; amno

10 C1_6 1. 6al kyl; Cl1_6al koxy; hydroxy;
or Ci.salkylsulfonyl;

Ci-ealkylsulfanyl;

halo-C,.salkyl;

Ci.¢alkoxy;

halo-Ci.salkoxy;
Ci-salkoxy-Ci_salkyl;
hydroxy;
cyano;
optionally substituted phenyl;
optionally substituted phenoxy;
phenylsulfonyl; or
optionally substituted heteroaryl.
In certain embodiments of formula I, Ar is phenyl substituted two or three
times with groups independently selected from:
halo;
amino;
Ci-ealkyl;
halo-Ci.salkyl;
Ci-ealkoxy;
hydroxy; or
cyano.
In certain embodiments of formula I, Ar is phenyl substituted two or three
times with halo.
In certain embodiments of formula I, Ar is phenyl substituted at the 3-
and 4- positions, and optionally substituted at the 2- or 5- position, with groups

independently selected from:
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cyano. 15 In certain enbodi nents of formula I, Ar is
t hi ophenyl substituted once or twice with halo. In

w@esoBar4toenbodi ments of forrmula |, Ar is thi ophenER2091/063736

substituted at the 4- and 5- positions, and
optionally substituted at the 3- position, with groups
independﬁﬂ&]y selected from 20 halo; am no;

Cl_o6al kyl; 7 C3. 6¢cycl oal kyl ; G _6al kyl carbonyl ; 25

Cl. 6al kydmsuiof onyl ; Cl_6al kyl sul f anyl ;

hal o- C1. gal kyl.; Cl_6al koxy; hal o- Cl. 6al koxy; 30

Cl. 6al koxy>CL.’6al kyl ; hydroxy; cyano; optionally
substit uCedygbdkyll ; optionally substituted phenoxy;

or 35 opgfi ﬂshl stituted heteroaryl. WO
2008/ 074(%%l ybé%ggO?/ 063736 -24 In certain
enbodi me@t sllytsutfonylul a 1, Ar is thiophen-2-yl

substi t ut.e . 4- and 5- positions, and
opti onal{:'g% Lsél%flln%’t ed at the 3- position, with groups

i ndependerdo{Gisalkylected from halo; 5 am no;

Cl_6al kyb; allj&g_o- Cl. 6al kyl; Cl1_6al koxy; hydroxy; or
10 cyano. i'n ¢é€rtain enbodi nents of formula I, Ar is
t hi ophenhd&eyl cslbysti tuted at the 4- and 5- positions,

and optignally substituted at the 3- position, with
hal o. Inei‘:@p(t%(?'?{'é%\gdi ments of fornula I, Ar is

t hi ophenh@lrgty; substituted at the 4- and 5- positions,
and optigg%,ly substituted at the 3- position, with
hal o or M Mo. 15 In certain enbodi ments of formul a I,
Ar i s pyeoptaimglly sulstut¢édupledylpnce, twice or three tines

W th grogas aRYERSRASHY prendg), Ggt €d from halo;
optionally substituted heteroaryl.

In certain embodiments of formula I, Ar is phenyl substituted at the 3-
and 4- positions, and optionally substituted at the 2- or 5- position, with groups
independently selected from:

halo;

amino;
Ci-ealkyl;
halo-Ci.salkyl;
Ci-ealkoxy;
hydroxy; or
cyano.

In certain embodiments of formula I, Ar is phenyl substituted at the 3-
and 4- positions, and optionally substituted at the 2- or 5- position, with halo.

In certain embodiments of formula I, Ar is phenyl substituted at the 3-
and 4- positions, and optionally substituted at the 2- or 5- position, with halo or amino.
In certain embodiments of formula I, Ar is pyridinyl substituted one or two times with
groups independently selected from:

halo;
amino;

Ci-ealkyl;
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am no; Cl_6al kyl; 20 C3. 6cycl oal kyl ;
C _6al kyl carbonyl; C1_6al kyl sul fonyl ;

w@08ar4ysd sul f anyl ; hal o- Cl. 6al kyl ; 25 Cl. 6al ROKEP2007/063736

hal o- C1. 6al koxy; C1 6alkoxy-C%}§aIkyI hydr oxy;

cyano; 30 optlonally substituted phenyl optionally

substltu&e Y@ Eﬁxy or optionally substituted

heteroary n certain enbodi nents of formula I, Ar is

pyrronICsuﬁsmmﬂmmEh once or twice with groups

I ndependent fed from 35 hal o; WO 2008/ 074703
SrP LI o

PCT/EPZO - am no; Cl_6al kyl;

hal o- C1. Gamﬂyhuﬁmﬁm 6alkoxy 5 hydroxy; or cyano. In
certain ? ts of formula I, Ar is pyrrolyl
substituted dﬁce twice with halo. In certain
enbodi me@t elkeiyif or mJI al, A is pyrrol-2-yl

substit uf gd at .4- 10 and 5- positions, and

opti onal Iy SUBYP it ed at the 3- position, with groups
independ@n&ﬂymyéhkdkﬂed from halo; amno;

Cl_6al kyj dr C3. 6¢cycl oal kyl ; C _6al kyl car bonyl ;

C1 6alky su Onyl C1 6a|ky|su|fany|

hal o- Cl. §ah&yl ; 20 Cl. 6al koxy; hal o- C1.6alkoxy;

optionally substituted phenyl;
optionally substituted phenoxy; or
optionally substituted heteroaryl.

In certain embodiments of formula I, Ar is pyridinyl substituted one or

two times with groups independently selected from:
halo;
amino;
Ci-ealkyl;
halo-Ci.salkyl;
Ci-ealkoxy;
hydroxy; or

cyano.

In certain embodiments of formula I, Ar is thiophenyl substituted once,

twice or three times with groups independently selected from:
halo;
amino;
Ci-ealkyl;
Cs.¢cycloalkyl;
Ci-ealkylcarbonyl;
Ci-ealkylsulfonyl;
Ci-ealkylsulfanyl;
halo-C,.salkyl;
Ci.¢alkoxy;
halo-C,_¢alkoxy;
Ci-salkoxy-Ci_salkyl;
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Cl_6al koxy- Cl_6al kyl ; hydroxy; cyano; 25 optionally
substituted phenyl; optionally substituted phenoxy;

w@eoosoptrddnal |y substituted heteroaryl I n cerPEi/AP2007/063736

embodi nents of formula I, Ar isg;pyrrol-2-yl

substituted at the 4- and 5- pGsi tions, and optionally

substltu the 3- position, with groups

|ndependent 30 selected from halo; amno;

c1 6alky@mnmhalo Cl. 6al kyl ; 35 C1. 6al koxy; WO

2008/ 074 - 26- hydroxy, or cyano.

In cert agﬁ%nn&%ﬁﬁqéd@feﬁgér mula I, is pyrrol-2-yl

substltumadnaﬂyﬂﬂsuﬂnahwumbxwpm3|t|ons, and optionally

substitu , mﬁth halo. 5 In

certain @ﬁ%)%l Eﬁ%mﬁn o?%% , Ar is pyrrol-2-yl

s ubst i tuteth airtatrh@nhiedlmedtSM fcpmaﬂzt I, dmss thaopdheny tsirostaulitegf once or
MAth hal o or am no. In

cer %t%%%ﬁ% gk%ég?k%ﬂ¥gg%#%% &m. is pyridinyl

substi t ub@dd one or two tines mnth halo In certain

enbodine%nglof formula I, Ar is: 3,4-dichloro-phenyl;

4 10 met hoxy phenyl 4- nethyl phenyl ; 4-fl uoro-phenyl;

3- chl or o€phadayl ; 4- chl or o- phenyl ; 4-i odo-phenyl ;

4-cyano -1 sopropyl - phenyl ; 4-phenyl - phenyl

(biphenyﬁﬁi 9P§ké4- (pyrazol - 3-yl - phenyl ;

4-ch|oro€8¢ﬂﬂkﬁ0xy phenyl ; 4-chl oro- 3-et hyl - phenyl ;

4- chlor ogyano phenyl ; 4-chl oro- 3- phenyl - phenyl

(6- chIor&mL ﬁ%enyl 3-yl); 3-chloro-4-nethoxy- phenyl;

3- chl or oeydnoet hoxynet hyl - phenyl ;

ﬁef Elyloglc,l)l ?aﬂ%r{ab%é’mgﬁ% m%nts o:% f&r%u a P Aris t%lophenyl substituted once or

8vichivoh dald- met hyl sul f onyl - phenyl

4- tyl 3; hl | : hl 3-fl

4- ?EF0¥O 3l g Cor O?rgg?/cr% P]té oflfcrmu ! P Atis thll"looprhen Bf ﬁnm)&’tltuted at

thechland 6- Besitt@isydndodyaiophlly shbsmlmltefd a3 y@noopheitly lgroups

chl henyl 3-chl oro- 5-f 1 uor o- phenyl ;
E“%P“§¥BRY%$%&%ﬁqH5 5 di chl or o- phenyl ;
3, 4- di f | hido;0- phenyl ; 3, 4 di br ono- phenyl ; 3, 4-di -
cyano- phen%w 3- chloro-4-nethyl-phenyl;
3- br ono- ¥ or o- phenyl ; 4-chloro-3-net hyl 20 phenyl ;
4-ch|oro€3¢M@dfluoronethyl-phenyl;
4-triflu ng %Xl-phenyl; 4- trifluoronethoxy-phenyl;
3,4,5-tr ??M PYH=Phenyl ; 3,4, 5-trichl oro- phenyl ;
2 g!cﬂtp&mqﬁmﬂﬂ?mb{o-ﬁhenrl;
, 4-di chl.or q- 5- yl -phenyl;
,5-dichbb?@ggwpgﬁgro-phenyl; 4- br ono- 3-
hl or o- pﬁﬁ@%@kuﬁwgmloro 3-i sopropoxy- phenyl ;
-(4-flupro Xy) - phenyl; 4-am no-3- chl oro-phenyl;
4- am no- @ﬂ?fﬁéggqphenyl 4- brono 3- net hyl - phenyl ;
4- am no-Gr.aidoay;o 25 5- f1 uor o- phenyl ;

2-am no- 3, 4-di chl or o- phenyl ;
4-bronn-§@8ﬁﬂéégog’fluoro phenyl ; 3-
Ci-salkoxy-Ci_salkyl;
hydroxy;

3,
3
4
c
3

cyano;
optionally substituted phenyl;
optionally substituted phenoxy; or
optionally substituted heteroaryl.
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chl oro- 5-f | uor o- 4- hydr oxy- phenyl ;
4- chl or o- 3- phenoxy- phenyl ; or 3-chl oro-4-phenoxy-

w@b@ayr4703 n certai n enbodi ments of fornula |, PCT/EB2007/063736

3, 4-di chl or o- phenyl ; 4-chl oro-,3-fl uoro-phenyl;

3-chl oro-4-fluoro-phenyl; 3,4-difluoro-phenyl;

3, 4-di br ongp: : - -4-¢chl - |

2 o ARl s L S s
the4t- dnd b posdtidnsf dndoviophknsubstituted at the 3- position, with groups
ﬁKégﬁkﬁth&ﬁkﬁﬁﬁhﬂﬁyo-phenyl;.4-bronD-3-chIoro-phenyI;

-chl oro-3- 1sopropoxy-phenyl ;
4- am no-Blehl or o- phenyl ; 4-am no- 3-fl uor o- phenyl ;
4-an1no-§ﬁi%hloro-5-fluoro-phenyl;

2-ani no- ,Jldichloro-phenyl; or
4- br ono- Gr@Hybr o- 5-f | uor o- phenyl. WO 2008/ 074703

PCT/ EP2 3 . -27 In certain enbodi ments of
formul a %é%$‘%§9’3,4-dichloro-phenyl; 3, 4-

di chl or o€bsatdonpr o- phenyl ; 4-ami no- 3- chl or o- phenyl ; or
4- am no- 3- ro-5-fluoro- phenyl. In certain
enbodinEﬁvﬁg%?(?ornula I, Ar is 3,4-dichloro-phenyl. 5

I n cert a¢yanenbodi nents of formula I, Ar is

3, 4-di chl of.0-5-1| or.phenyl ) rtaphn di, ment

o " Tor mil a cran HEOGURRRREr pralfl bl R FORDN TEB futed
therdt and 5e pdwitih iseatdsomfonhlby snblsatuked rthé 3- position, with halo.
B Tr A BT gl SEE R at o 4 and -
pesittdrsydnd esydminaby subBtiyited at-tlid BroFasitiongdweith halpl gr amino.

|2;1:jr§|t P%l_ ;/: ;ndge%t:a%sn; %’ql:ﬂib(l)'lddﬁlge%h%;f/ rlpilur%%% ?lés? éﬂ??dl}rfldsats_téﬁ%h ‘once, twice
6r thireciroes witlo probipy Independedil§ selkated-froxdol - 5- yl ;
indoI-Z-Mh'_S- fluoro-indol -2-yl;
1-pheny|s%?fonyl-indoI-2-yI; 1- met hyl -i ndol - 2-yl ;
6- f | uor carhimdol - 2-yl; 7-fluoro-indol-2-yl; or
4-f|uorocingﬁp-2-yl. In certain enbodi nents of fornula
I, Ar is 6 ot hi ophen-5-yl; 15 benzot hi ophen-2-yl;
benzot hi Gplededkyly ; 5-fl uor o- benzot hi ophen-2-yl;
6-f|uoroc bﬁgiothio_hen-z-yl;
5- chl or o-b¥HYEeHI S hen- 2- yi ;

7- f | uor o€paligtiulfoephen- 2-yl ; or 4-
fIuoro-b&nzg%?i&ghin-z-yl. In certain enbodi nents of
formul a TAY'ME*™2, 5- di chl or o- t hi ophen-2-yl; 4-

chl or o- t hileheaikA; yl ; 3- chl oro-t hi ophen-2-yl; or
4-chl oro-5- et hyl -t hi ophen-2-yl. 20 In certain

embodi meft€ formula I, R2 is hydrogen. 1In certain
enbodi meldls-Q@falkexypul a |, R2 is G _6alkyl. In certain
enbodi meats, . of formula |, R2is methyl. In certain

enbodi e t@mﬁ¥y#gﬁggﬂa | where Ar is optionally
substi t ubglloxyphenyl, Ar preferably is phenyl
substituted once, twice, or three tines, and nore 25
pref er abf¥"®™wo or three times, with any of halo,

Cl. 6al kybptidmallps BktiidédkptlenylCl. 6al koxy, hydroxy or

cyano. In certain enbodinents of formula I, mis 1, n

T Sl TG PRGBS oFut eq § ndol 5.yl R1 i S

opt i onal dpticsddg bibistitieel Inaaroytyl. and R2 is hydrogen. In
certain enpodi nents of formila I, is 1, is 1, Ar

i s optionat'l Sfrtagbe@bﬂéﬂe{lﬁg’g SOYPHH%){HAS -li/li"/,mgzﬂ splgstituted once or
Wcodrltk gloupailiePendentin yédé @gefom:

halo;
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In certain enbodi nents of fornulal, mis 1, nis 2,
Ar is optionally substituted indol-5-yl, Rl is

wopisonabd y substituted benzyl, and R2 i s hydregeRP20hTI063736

certain enbodi nents of fornul_a#_, mis 1, nis 2, Ar
is optionally substituted indol-5-yl, RL is

C3. 6al ky %_9 %nd R2 i s hydrogen. WO 2008/ 074703

PCT/ EP2007/063736 -28 In certain enbodi nents of
formul a Cyeathyl;s 2, nis 1, Ar is optionally

substitu n -5-yl, R is optionally substituted
benzyl , ltégﬁg %QE{Q, hydrogen. In certain enbodi nents of
forrrula‘E;saithgz nisl Ar is optionally
substitultlfcg%)pq)l-S yl, is C3.6alkyl, and R2 is
hydr ogen A certain enbodl ment s of for mula I, mis
1, nis dandr is optionally substituted i ndazol 5-yl,

is opti I [
nydr ogen. 1 ariely SRRl AAERAY LAt sFosiyre once or
fwicewitk hdlo. Ar is optionally substituted indazol-5-yl,
Sl rrbIO(Sjl gn?ﬂl g n gﬁgﬁ)%‘eh% OI?}‘O%-%%G f! Ar 1411?9'9%2@*1%ubst1tuted at the 4-
apt -oraltions, ahﬁ otpltlbsallyt substttuied dathel 3- @oylhpn RFith groups independently

|1y substituted benzyl, and R2 is hydrogen. In

%zerc%egthﬁoglelnbodl ments of formula I, mis 1, nis 2, Ar
is optiomdb]ly substituted i ndazol - 5-yl, R is
C3. 6al kyI and R2 is hydrogen. In certain embodi nents
of forrru? nIO’ mis 2, nis 1, Ar is optionally
substltuCe&hlkyhdazol 5- yl, R is optionally substituted
benzyl , FP’Z ﬂ(ﬁ hydr ogen. 15 In certain enbodi nents
of formu %6C?IcaY nis 1, Ar is optionally
SubStItuCBéﬂllkyﬁdﬂxmlyl-S yl, R is C3.6alkyl, and R2 is
hydr ogen ﬂ<f fta| n errbodl nments of formJIa I, mis 1,
nis 1, 9&6 S} ?lo‘nally substituted phenyl, R is
opt i onal Cycatiybsifatylit ed benzyl, and R2 is hyd_rogen. In
certain l%gbg_glgﬁg ts of forrrula I, mis 1 nis 1, Ar
is optio PTy- >substituted phenyl, R is C3.6alkyl,
and R2 i@lémj/ldﬁcsb;gen In certai n enbodi nents of formula
, mis 11 %}( is optionally substituted
|ndazol ]%45}1 16 ’FVS optional |y substituted benzyl, and
R2 is hyﬁr&@ﬁﬁycuikﬁertal n enbodi nents of fornula I,
mls 1, n@és 2, Ar is optionally substituted phenyl,

i's PRI, and R2 is hydrogen. 25 In certain
enbodlrreqtaﬁoof formul a [, mis 2 nis 1l A is
optional ly. bstl ut e e is optionally
substitu?%tbonﬁﬂﬁi Sltué?fgp]%? Fs hydr ogen. In certain
ermbodi mesptionafly fudsstitital ;bhenm;y,snz nis 1, A is
optionally. bstit.ute hen Is C3.6al kyl, and
R2is hy%&&’d@ﬁysqqﬁtlwé?‘f%ﬁﬁoé Odl ments of formula I,
fRa anld Rb ﬁf&rﬁ)&?&rﬁ‘@@ﬁmeﬁ%b of for@id BiAR 1s’3p$l§bﬁg42ﬁﬁr$hbstﬂﬁted at the 4-
0 a.l, one of. an i,S rogen an
81 EPBistoksdpd RPBAIGRBsGhteafthy PorHoRaH hpups indEhendently
eidvedifeeani s of fornmula I, Ra and Rb together forma

Cl 2al k%l ene; |In certain enbodinents of fornmula I,
the subj®l® compounds may be of 35 formula II:
amino;
Ci-ealkyl;

halo-Ci.salkyl;
Ci-ealkoxy;
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WO 2008/ 074703 PCT/ EP2007/ 063736 -29 RO R4 mN X
P: N( RRERHII; wherein: pis from0 to 3;

woR®BOT€@R:; 5 R3 is: hydrogen; or Cl_6al kyl ; PCREP20RB063736

and Re each independently is: drogen 10 hal o;
Cl_6al kyl; hal o-Cl1. 6al kyl ; hal o- Cl. 6al koxy;
Cl_6al kol>l<>y %},5 ydroxy; hetero-Cl. 6al kyl; cyano;
nitro;, amn 0 N-Cl.6al kyl -am no; N,

N-di - Cl . @ah&yl am no; or

(B0 e AR R g
ard 5-§@Ritionx md@pﬂoedb’hSUbstder@émddmﬂ yosiion,Ovith hiRd-  or
ﬁalbgngl 6a rﬁeﬁ‘tauﬂé’rﬁﬁ&c@%@g }M%I%Aé (55()@860}267_‘6 :substltuted at the 4-
mCIr?-GrRR0NA, 0613%3@0nal%ub;§11t6azﬂbaoﬂy: 3- pyidpoxwith halo or amino.

In certain embodiments of formula I, Ar is pyridinyl substituted one or
two times with halo.

In certain embodiments of formula I, Ar is: 3,4-dichloro-phenyl; 4-
methoxy-phenyl; 4-methyl-phenyl; 4-fluoro-phenyl; 3-chloro-phenyl; 4-chloro-phenyl;
4-iodo-phenyl; 4-cyano-phenyl; 4-isopropyl-phenyl; 4-phenyl-phenyl (biphenyl-4-yl); 4-
(pyrazol-3-yl-phenyl; 4-chloro-3-methoxy-phenyl; 4-chloro-3-ethyl-phenyl; 4-chloro-3-
cyano-phenyl; 4-chloro-3-phenyl-phenyl (6-chloro-biphenyl-3-yl); 3-chloro-4-methoxy-
phenyl; 3-chloro-4-methoxymethyl-phenyl; 3-chloro-4-hydroxy-phenyl; 3-chloro-4-
methylsulfanyl-phenyl; 3-chloro-4-methylsulfonyl-phenyl; 4-acetyl-3-chloro-phenyl; 4-
chloro-3-fluoro-phenyl; 4-chloro-3-cyclopropyl-phenyl; 4-chloro-3-acetyl-phenyl; 4-
chloro-3-cyano-phenyl; 3-chloro-4-fluoro-phenyl; 3-chloro-5-fluoro-phenyl; 2,3-
dichloro-phenyl; 3,5-dichloro-phenyl; 3,4-difluoro-phenyl; 3,4-dibromo-phenyl; 3,4-di-
cyano-phenyl; 3-chloro-4-methyl-phenyl; 3-bromo-4-chloro-phenyl; 4-chloro-3-methyl-
phenyl; 4-chloro-3-trifluoromethyl-phenyl; 4-trifluoromethyl-phenyl; 4-
trifluoromethoxy-phenyl; 3,4,5-trifluoro-phenyl; 3,4,5-trichloro-phenyl; 3,4-dichloro-5-
fluoro-phenyl; 3,4-dichloro-5-methyl-phenyl; 4,5-dichloro-2-fluoro-phenyl; 4-bromo-3-
chloro-phenyl; 4-chloro-3-isopropoxy-phenyl; 3-(4-fluoro-phenoxy)-phenyl; 4-amino-3-
chloro-phenyl; 4-amino-3-fluoro-phenyl; 4-bromo-3-methyl-phenyl; 4-amino-3-chloro-
5-fluoro-phenyl; 2-amino-3,4-dichloro-phenyl; 4-bromo-3-chloro-5-fluoro-phenyl; 3-
chloro-5-fluoro-4-hydroxy-phenyl; 4-chloro-3-phenoxy-phenyl; or 3-chloro-4-phenoxy-
phenyl.

In certain embodiments of formula I, Ar is: 3,4-dichloro-phenyl; 4-chloro-
3-fluoro-phenyl; 3-chloro-4-fluoro-phenyl; 3,4-difluoro-phenyl; 3,4-dibromo-phenyl; 3-
bromo-4-chloro-phenyl; 3,4,5-trifluoro-phenyl; 3,4,5-trichloro-phenyl; 3,4-dichloro-5-
fluoro-phenyl; 4,5-dichloro-2-fluoro-phenyl; 4-bromo-3-chloro-phenyl; 4-chloro-3-
isopropoxy-phenyl; 4-amino-3-chloro-phenyl; 4-amino-3-fluoro-phenyl; 4-amino-3-
chloro-5-fluoro-phenyl; 2-amino-3,4-dichloro-phenyl; or 4-bromo-3-chloro-5-fluoro-
phenyl.
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het er o- C1. 6al kyl ; cyano; 5 ami no; Cl_6al kyl -am no;
or N, N-di-Cl.6al kylamno; and Rd is: hydrogen; or

wdoogh7ead kyl ; and m n and RL are as defi nedP¢IEER1007/063736

for fornmula I. In certain enbogynents of formula I, X
is N In certain enbodi ments of forrrula 1, Xis CRe.

In certain S

certain en%negp gtrsr?Sleﬁa 13(3 I d1§ﬂorc§l'ﬁhérﬂ1 4

diehloaé-n- ﬂambodzhneﬂt% amﬁnd érchidra- plhlenylﬂar 4 smmb Bahloyd) 5-fluoro-

klrlle grtain enbodi ments of fornula Il, R3 is nethyl. In
ertain enbodi nents of formula I, mlsl nis 1, Xs

CH Rl is Irotgﬂrtaun@mqulmbsmftfqm&da béwmas/},4- dalhélorlé@hesyl.
hydr ogen. 20 C j: ' .. foryba Id )
is 1, ni s%jlcer ns&‘k}g%elﬁg%%g&g}ﬂiif? ' %%c?%&f)sé flubo phenyl.
hydr ogen. Imcecwit @anbodmbotioftnisilof, Arey 4ramand-B;chinrp phenyl.
1, nis 1, d?%@ta%lﬁl%‘ ﬂn%nts%@% rﬁﬂﬂ%t y&r?s%) n%‘uﬁ u%ecﬂ oro 5 fluoro-

benzyl , ro en ncertarn e
pbmntla II mis 1, nis 1, Xis N Rl is C3.6a1ky1,

25 and R3 .l cert al di npnt.s  of ESSRICS
25 0 | RS OB et o
NE ﬂular@irﬁ@l 5Nl (P@ephyHiﬂdoll :5- yl;/\ihdole‘i—mk i chipropnddtds-ylRihdol-3-yl;
? tld %orr(]) GWZH%ZL txglegj 1ﬂu gr)o(ri‘{rrrlu 'fﬁ—wu?)r(;—ind?(’)?ﬁérrl]' iEdol—Z—yl' 5-

uodoﬂlndelr 2-ad; n- b il iyt -endof - 2f}<b;r1mJ1e&1yl Hindwm - 2I—)ﬂi g-flpotcsindol-2-yl;

% %?d’gﬁpfﬁh&m@al Ol'y@r sgloﬁl ce)z‘éfgglsrrent s of

f or rTuI a Il Irocrerﬂa[ri embodmneﬁts of fem?a Brid 1RBem2$tH1bpjhmBS -yl;
SRS R PR PRSI0 Rt R STHisBarbhuRlaobbeny Bl
benzbtHiophent 5y 5- chl’oroérehmthlo@htn}ﬁ+yﬂr§nﬂl$0rofbeﬁlmti’ﬂdphelh -2-yl; or 4-
ﬁﬁorosgje%]zot lop%%%oqnds may be of 5 formula IV: ROR6

In certain embodiments of formula I, Ar is: 4,5-dichloro-thiophen-2-yl; 4-
chloro-thiophen-2-yl; 3-chloro-thiophen-2-yl; or 4-chloro-5-methyl-thiophen-2-yl.

In certain embodiments of formula I, R* is hydrogen.

In certain embodiments of formula I, R* is C alkyl.

In certain embodiments of formula I, R* is methyl.

In certain embodiments of formula I where Ar is optionally substituted
phenyl, Ar preferably is phenyl substituted once, twice, or three times, and more
preferably two or three times, with any of halo, Cy_salkyl, halo-C,.salkyl, C;_salkoxy,
hydroxy or cyano.

In certain embodiments of formula [, m is 1, n is 1, Ar is optionally
substituted indol-5-yl, R' is optionally substituted benzyl, and R” is hydrogen.

In certain embodiments of formula [, m is 1, n is 1, Ar is optionally
substituted indol-5-yl, R' is Cs galkyl, and R* is hydrogen.

In certain embodiments of formula [, m is 1, n is 2, Ar is optionally
substituted indol-5-yl, R' is optionally substituted benzyl, and R” is hydrogen.

In certain embodiments of formula [, m is 1, n is 2, Ar is optionally

substituted indol-5-yl, R' is Cs galkyl, and R* is hydrogen.
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>n ~7 H(R$ R)q IV, wherein: gisOorl; R6, R7 and
R8 each i ndependently is: 10 halo; amno; Cl 6alkyl;

wado8oywobdal kyl ; G _6al kyl carbonyl ; 15 PCT/EP2007/063736

Cl. 6al kyl sul fonyl; Cl1.6al kyls fanyl
hal o- C1. 6al kyl ; C1. 6al koxy, al o- Cl1. 6al koxy; 20

Cl. 6al koxyg geﬁgﬁ'l %ﬁd)odm{g}{g mulf%?ﬁ]gZ n®Pf, I qnﬂ())é;[}/onally

subst i tute I ona stitut ed
srbsﬁﬁltabmdolﬁ@dyl,% mmmalll»t sedbsthtateeirlaaml anddt’ lRBydamgienR?

t oget her f }1{ 2a EE‘IMZ [ kyl di

R7 and R ?{)g@&g 3 #%%ihﬁ%@% ggcrr f‘njﬂ’s Zeﬂ?s Aq)fyoptlo% lly
@mszmtﬂﬂmdnlédl,@xyscs caligll, m@Relsrhymognn and Rl are as
defined hefe rtain I

of formulal 6?& pem 1H1‘éhé|sgf g?r%%&éngg]p%lq Bﬁlaﬂy
slﬂjstmlaéd)mdazmlﬁeyl i 6ptidnally smstlﬁab&bdzrtzak bmh?\ Is hydrogen

or oyano. VO -SBBE RISt ERARGY rbR47 B AT ity
adrwtiainl iedbotiaank sis 65.oflodmukd’ |1Ml)’d®0$nof R6, R7 and

R8 is am B o ?ﬂg‘ el}lg(l)edl%f E/% ot fo%nql_lly ﬁlngl) 1S 1 % %@ptm&lally

enbodi nents o
Rﬂastlslt@imndwaolia}ﬂ)d R'he opmﬂmﬁy sulmualtbrhbmzyB alha‘n R%srhlydrqgen

:?Jgoﬁlalrrgnt ISITI %rtéueno rl‘mﬁloc? tme Nts é@ for u}a ﬁ{ﬁg P& lﬁ A'rvs o%uonally
Qybstngedoih dR®l-and, Hé?ls Cssedalnsﬂ,mmd R amldydrhgnot her i's haI 0.
ana R ar ovrarant fRoeRpEapt S Linisd: b P iifpgly
arbstinfiedi6 daT-5an0R 'R opsorfally smlnmuamﬂjberﬂz@l tuhé Rotsthedsogan.e
UGS In certain embodiments of formula [, m is 2, n is 1, Ar is optionally
substituted indazol-5-yl, R' is C;_ealkyl, and R* is hydrogen.

In certain embodiments of formula [, m is 1, n is 1, Ar is optionally
substituted phenyl, R' is optionally substituted benzyl, and R® is hydrogen.

In certain embodiments of formula [, m is 1, n is 1, Ar is optionally
substituted phenyl, R' is C; galkyl, and R® is hydrogen.

In certain embodiments of formula [, m is 1, n is 2, Ar is optionally
substituted indazol-5-yl, R' is optionally substituted benzyl, and R” is hydrogen.

In certain embodiments of formula [, m is 1, n is 2, Ar is optionally
substituted phenyl, R' is C; galkyl, and R® is hydrogen.

In certain embodiments of formula [, m is 2, n is 1, Ar is optionally
substituted phenyl, R' is optionally substituted benzyl, and R® is hydrogen.

In certain embodiments of formula [, m is 2, n is 1, Ar is optionally
substituted phenyl, R' is C; galkyl, and R® is hydrogen.

In certain embodiments of formula I, R* and R" are hydrogen.

In certain embodiments of formula I, one of R* and R” is hydrogen and the
other is C;.salkoxy, halo, oxo or hydroxy.

In certain embodiments of formula I, R* and R” together form a C,.
,alkylene;

In certain embodiments of formula I, the subject compounds may be of

formula II;
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In certain enbodi nents of formula IV, q is 1, one of

R6, R7 and R8 is am no,

and the others are chloro or

w0 bawsnot70d n certai n enbodi nents of formnul a |V, PQI/EB2007/063736
In certain enbodinents of formda IV, gis 1. 15 In
certain enbodi nents of fornmula™1V, R6, R7 and R8 are
halo. In certain enbodinegts of fornmulg IV, qis 1, R/

is am no, and R6 and RS

chloro. In certain enb
R7 is amino, and R6(
certai n enbodi ments
conmpounds may be of
R7 V. wherein: 6 R MR
%grh drogen; halo; am

Hr e depergdent |y fluoro or
e Peula IV, g is O,
/oro. 20 In

e subj ect

; RR°' S m6 R n HR8
and R8 each indgpendently is:
no; Cl_6al kyl ;

T,

¢Sty cl oal kyl ; 30 Ci _6al kyl car bonyl ;
Cl. 6al kyi) sutdanyb 3; WO 2008/ 074703 PCT/ EP2007/ 063736

-33- C1. 6al kyl sul.fanyl ;

hal o- Cl1. 6al kyl ; Cl1_6al koxy;

hal o- C1. 841 R&{R5 Cl1. 6al koxy- C1. 6al kyl ;  hydr oxy;
cyano; Rpkionally substituted phenyl; optionally

substituted phenoxy; or
het eroaryl; or R%ﬁé

Cl_zal kyl ene- di oxYalkyl;

10 optionally substituted

YR8t oget her form C1_2al kyl ene or

R*, R’ and R° each independently is:

hydrogen;
halo;
Ci-ealkyl;

halo-Ci.salkyl;
halo-Ci.salkoxy;

C 1 _6alkoxy 5
hydroxy;

hetero-Ci_salkyl;

cyano;
nitro;

amino;

N-Ci_salkyl-amino;

N, N-di-C_galkylamino; or
-(CH,);-Y-(CH,)s-Z-(CH,)-Q-(CH,)y-R5

wherein

1, s, t and u each independently is 0 or 1;
Zis -C(O)- or -SO;-;
X and Y each independently is -O-, -NR%- or a bond;
R is:
hydrogen;
Ci-ealkyl;
halo-Ci.salkyl;
halo-Ci.salkoxy;
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and wherein m n and RI are as defined herein for
formula |I. In certain enbodinents of formula V, R8 is

whyasogens and R6 and R7 each independently iBCT/RP1007/063736

am no; Cl1.6al kyl; Cl1. 6al kyl carhonyl; hal o-Cl. 6al kyl ;
Cl. 6al koxy; 15 haI o- Cl. 6al koxy: hydroxy, or cyano. In
certain enbodi nents of fornula HE hydrogen and
R6 and R7 are halo. In certain e 8nents of formula
V, R8 is hydrogen, and R6 and Rhydray; chl oro or
fluoro. 20 In certain enbodi ment la V, R8is
hydr ogen, and R6 and R7 are chlh%Feggq( £1E‘2Ptai n
enbodi ments of fornmula V, R8 is digmrogen, one of R6
and R7 is amno, and the other alﬁ,ﬁ halo. In certain
enbodi nents of fornula V, R6 is flo and R7 and R8
are 25 hydrogen. In certain entfbd;alﬂmlnztrsirmforf ormul a V,
one of R6, R and R8 is am no, ar
hal 0. In certain enbodi ment s of aﬁi dgf(hff%mﬂu'ﬁh ?Sd
11, IVor V, mis 0. IRkigertain embodi ments of any
of formulas I, I, |11, IV or V. 30 In
certain embodi nents of any of for)m(ig%n’ , L, 1V
or V, mi s 2. In certain enbodi rfhn;alkyloﬁndany of
for |33 In certain
g‘ﬁd a e’as (#@ﬁned hérfzm\for IrOI'IFlUIarP 1. 1V or V. n
|s 0. In hecdralmerehd&hmen‘emfﬁomfulaﬁy)(msfNfor mul as |,
[, 1, 1Vor, V. cent odi ments of
any of for}rgluertal em]f?CﬁmlePSOf a@’ﬁ (‘?g 2. WO
2008/ 07470k @éﬁﬁlrﬁf?ﬁﬁ@ﬂfr@ﬁ@?ﬁﬁormﬂdﬂ] X ic@Ht ai n

enbodi nents_ of f,for 3I IV or V, m
o e Rl Raibh e it ik Shbdrosf O

f or mul as | In ddrtaid drhbodiMents o‘ﬁformuksHZRa]@dJlJaalkyls 1. 5 1n
certai n embodi nts I I, 1v
oy Ve § RS ol o ForkfIAH RS istiiont & o

any of for h’u&ea&ui embddimlehts,of Fdfmada N, mnis i sn 8 1aKds @H, R&is

nments. of ;an of formulas I, I,
?li’tllonap\fls%brsafqecfrgbnfy a%c% ’ﬁ%y‘i I n cert ai n
enbodi nent ; afrta&ngmbxﬁdﬁn@hmdf &&rﬂu,la H] m ik L) islVXag NWR' BC5_galkyl,
is 2. In certain enbodi nents of any of

F%C}'%'u‘PEXd‘ioge 111, IVor V. mis Oandn is 1. 15
In certai nhemmdi errboédimehtsai Yorafuld Oy muik &sn is,1, Xlis CHI R} is

!)[\)[tioonrall;f/ ’sub%%itdtgd ben%]fl_, gr?(i ﬁy{s ;hydrogen.

In certain embodiments of formula II, mis 1, nis 1, X is N, R' is Cs_ealkyl,
and R’ is hydrogen.

In certain embodiments of formula I, the subject compounds may be of

formula III:

I1T;
wherein m, n, p, R, R* and R’ are as defined herein for formulaI.
In certain embodiments of formula II or I11, pis 0, 1 or 2.

In certain embodiments of formula IT or I, p is 0, 1 or 2 and R’ is halo.



Cl- 6al kenyl ; C1-6al kynyl; C1-6al koxy; 20
C3- 7cycl oal kyl - G - 6al kyl ; het ero-Cl- 6al kyl ;

wh2de/0@reHal kyl ;  optionally substituted aryl ; PCT/EP2007/063736
aryl - Cl1- 3al kyl wherein the ary portion is optionally
substituted; 25 heteroaryl - al kyl wherein the
het er oaryl t
certain en’gp%rr {]‘gf) 191%“5%@?(! M%{P)zgm 1545%‘11 of H&nd Ns fluoro.

or V, Rl ib1cer@in ﬁ‘abcb@mencpf&ahwémmor IHrp is 1 and R® is fluoro.

aryl - C1- 3aj t] ptionally
substltuteék&%gﬂfﬁﬁggﬁggﬁﬁ(gﬁ%bdﬂﬁgﬁngﬁo¢%éﬁy of

f or mul as | In ¢drtain ¢rhbodivients of forRiula k the ©Bjedt¢daypqunds may be of

%?nglaL \eal kyl;  C3-6cycl oal kyl -G - 3al kyl ,
al oxy-Ci - 3al kyl; 35

G - 2al kyl - C3- 60yc|oalky| C- 3al kyl ; WD 2008/ 074703
PCT/ EP2007/ 063736 -35R opifi onal | y sybstituted benzyl .
In certain enbodi nentg ofmulas |, 11, 111
IV or V, RLis: n-prppyl\. i yl; tert-butyl;
n-butyl; isobutyl; n- " . Lyt 2, 2-di net hyl -
propyl; 3, 3- dlnethyl yI(-:.cIopen yI'

cy;}oprogy: ne:ﬂy: cycloﬁutyI ne:ﬂy: Vg

aYEleppent yl - net hy cycl ohexyl - net hy

cycfopropyl et hyl; cycl ohexyl - et hyl ; 2-(1-nethy|-

cycl opr op¥iOidehyl : 3-(1-net hyl - cycl opr opyl met hyl :
3,3,3-trpf kugﬁ@RpE&ﬁxhdep@néﬂmﬂi iirifluoro-butyl;
3,3-difluoro-allyl; benzyl; 3- quoro benzyl ;

4-f 1 uor o- benzyl h@@methoxy benzyl ; 4- nethoxy benzyl ;
3, 4-di chl or o- beniﬁnm 3, 4-di fl uoro- benzyl
pyrazin-2-yl-nmethyl; thiazol-4-yl- nethyl

pyrazol - 1-yl - metGydalkylet hoxy- met hyl ; et hoxy- met hyl :

i sopropoxy 10 ne@ &tloﬁkﬂﬁthoxy ethyl 2- et hoxy- et hyl ;
3- met hoxy- 3- net h utyI 3 ethanesulfonyl nmet hyl ; or
t et r ahydr opyr an- k@iﬂ%@ vIn certain enbodinents of
any of fornulas ¢féﬂgﬂaﬂﬁ) ; IVor V, RLis: n-propyl;
i sopropyl; tert- but{ Bbtyl i sobutyl; n-pentyl;

i sopentyl; 2,2- d@nﬁkﬁkpﬁmp4opyl 3, 3-di net hyl - but yi :
cyclopentyl  cyekeaRtkaret iyl _oyol obuty! - rethyl 15
cycl opropyl - et hydrsabayiohexyl - et hyl ; 2 (1- net hyl -
oyl o1 0By ) et g kot - cvel opr opyl et )
certai n enbodi n@lﬁﬁYéhyﬂbﬂ formulas I, 11, I11,
or V, Rl is: %V 5%? i sopropyl; tert- butyl;

n- butyl; isobuty opentyl; 2,2-dinethyl-propyl; 3,3
20 di net hyl - butyn@n@yclopentyl; cycl opropyl - net hyl ;

cycl obut yl - met hyl i Gy QRERLYIT SIRLRY!

optionally substituted phenoxy; or

In
IV

optionally substituted heteroaryl;
or R® and R together form C;_,alkylene or C;.,alkylene-dioxy;
or R” and R® together form C;_,alkylene or C;.,alkylene-dioxy;
and wherein m, n and R' are as defined herein for formula I.
In certain embodiments of formula IV, R®, R” and R® each independently
is: halo; amino; C.salkyl; C;_salkylcarbonyl; halo-C,.galkyl; C;_salkoxy; halo-Ci.salkoxy;
hydroxy; or cyano.
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cycl ohexyl -met hyl; cycl opropyl - et hyl ;
cycl ohexyl -ethyl; 2-(1 -nethyl-cycl opropyl) -ethyl;

W@e0084(4e3ret hyl - cycl opropyl net hyl . I n certai n PCT/EP2007/063736
enbodi nents of any of fornulas34, [, 111, IVvorV
wherein Rl is heteroaryl-Cl.3alkyl, heteroaryl oxy,

het er oar yI féﬁl é&%ydlm%ﬁﬁ Oli]?ch'ﬁ{qu VlondQ RE 7 'lﬁ%( yb?s amino, and

25 be pyrl pyrazi ny azo ylI" or pyrazo
d@rqtlafrrnaleﬁbbdl ments of any of formulas I, I, IIl, IV

%ce tal (?dkmle%f)@gcl ﬁijl? I\Qﬁqg% é,?g)ne%?lRG,al g anld R® is amino, and the

h‘dnler;-amhﬁal kyl; or

CL 6-al kyl Ian éﬁ%&hﬁ’@ﬁ%&ﬂ&@ﬁfﬁé’iv qif ﬁﬁﬁ}\,ﬂ? an@R e halo.

is: 30 C _Buatdipin erabgclu:r]@lts@)élfd(mma IV, q is 0, one of R® and R’ is amino,

C _6al kyl ; or
%%1§$(ﬁ%9q4%¥$30ycloalkyI C _6alkyl. In certain
embodi nent & aftaengmbddimenmef &gniula IV, q ik 0 hnd R{/and R{areRalo.
is C3.6al [ S 0y,7
fornul as | hy%elrfalﬁq?rﬁ?&# @egtrs ﬁor%ﬂiﬁs\}’ 88 gl )I?e(r%{}fm Wc)luoro’ and
2REBH O 4r20BldPCT/ EP2007/ 063736 -36 In certain
enbodi nment f..an f .fLarnul-as | er
s Caa By O RARY Epbth Dt el nd R i
funimohad the,othdrs atelchlorb Wr 6nod, R1 is C2 6alkoxy 51In

certain e [ 0 n f for as I, 1, 1v
or V, RL i nce{,‘%e n%b ({lmleﬂ%o(?&l)rmélazf qulsbn certal n
enbodi rrenthqairta&ngmbcﬁdﬁrxenmdf&mﬂula IV, qiklll, IV or V Rl

C 7 | k 8
ool e R R A0

G _6al kyl - %ce@t—aﬁyﬂhbr&hklyhts@f fcﬁraidhyIV Iqnis €&k tiaamino, and R® and R®
enbodi e %&%> é qﬂ formulas |, I, IIl, IVor V, Rl

figm %¥ Qe ff()Ph certain enbodlnents of any of
formul as | In ddrtairl drhbodiMents of forRiula BV, qhede’ds yiming, afd R® is fluoro
6alﬁ |. 15 In certain enbodi nents of any of fornulas

?rd1¥ "I, IVor V, RLis heterocyclyl-Cl. 6al kyl

sel ect ed f Focartait ¢rabydimepisrod fythiedd hyhe subject compounds may be of
ietrzh%drofuranylnethyl and piperidinylnmethyl. In

8PS 1 embodi nents of any of formulas I, I, II1l, IV

or V, Rl is tetrahydropyrafylnethyl. 20 In certain

enbodi mrents of any of f&nnulfas 1,11, 111, IVor V, RL

is hetero-Cl. 6al kyl s hydroxy-C1.6aIkyI;

Cl1_6al kyl sul f onyl - Cl 6
Cl_6al kyl sul fanyl - 5o a
Cl. 6al koxy- C1. 6a|ky| N R® R’

wherein:
R®, R” and R® each independently is:

hydrogen;
halo;
amino;
Ci-ealkyl;
Cs.¢cycloalkyl;
Ci-ealkylcarbonyl;
Ci-ealkylsulfonyl;
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In certain enbodi nents of any of forrmulas I, 11, |11,
IVor V, RLis hydroxy-Cl.6alkyl. In certain

weeptedratent s of any of formulas I, 11, 111, |\WOIER00RI63736

is Cl_6al kyl sul fonyl -C1_6al ky 30 I n cert ain

enbodi nents of any of forrrulasgl 11, IVvor VvV, RL
is Cl_6al kylsulfan | kyl In certaln

enbodi ments of aéyo[&a{%lasl 11, IVor V, RL
is Cl_6al koxy- Glalg&likalkyl; I n certa| n enbodi ment s of
any of forrrulas%% 11, IVor V, RLis 35

hal o- C1. 6al kyl 08/ 074703 PCT/ EP2007/ 063736 - 37

I n certain enbodialefitsalbéxyany of formulas I, II, III,
IVor V, RLis IHy pstituted aryl. In
certain enbodi rren{)tak%??d alE’?‘ formulas I, I, I, IV
or V, Rl is opthonaiyty substltuted heteroaryl. 5 In
certain enbodi rre‘]rg,%i,of any of formulas I, I, IlI, IV
or V, RLis ary . 3al kyl wherein the aryl portion
is optionally sudgsionbllit edstitutedggrengli n enbodi nents of

any of fornul as | IS
het er oaryl - C1. Sa(#ﬁglolnalv%édbsmult%éﬁ%eﬁ %YérR%ar yl portion is
optionally substomumekﬂy substitwigrdt leitaromybodi nent s of any
f f I I, Il I I V [ 1 .
(I'::et e?(r)ranr'lylas Cl 35 rkI§/7|an I}S r }‘(OrmRail Izeﬁkylen% or Cy.alkylene-dioxy;
myd whienaipl mOi afidiRkyde as plyﬁ[m:zll ha:ydm €ir. f3ah iy .,
(ol v G Aot RS G e g 1 g
bfdeMndRﬁtly s hate; purmp(y,l C1 6alskgzlp Copyikylcanbdotyt; yhalo-iGs eddkitly IC; salkoxy;
51B&R Xllk %o(f)ently rlI n certain enbodi nents of any
of PTuriPHs }IY o ﬁyfl TVor V, RLis 15 n-propyl.
In Cert ai nIrecdmam d‘l‘ﬁbkbchrrlﬁﬁts&jﬁ“jorﬁ‘fuli Wr R Agdroger, IandIRIShnd R’ are
h\{ or V, RLis isopropyl. In certain enbodi nents of

a%yof formulas I, I, IIl, IVor V, R is n-butyl.

| n cert ai nlrecdotadi dfl’ﬁh(ﬁchrrmfltsajﬁ%rﬁfuli Urﬁnlshsdﬂogeﬂ IandIRIShndR are
or RL is 20 isobutyl. In certain enbodi ments of

8°r°o”}ué’F?m|as| 11, 111, IVor V, RLis

tert but y! In ¢entateehbodimentadiorentsVoR® @ahydobed, andf asd R are
[11, IVor V, RLis n-pentyl. 25 In certain

81#8 dlrrents of any of formulas I, II, IIl, IVor V, RL
is i sopenIryctertalmerﬁbmdmjentseiﬂﬁﬁdiLﬂzemR 1@hy@nmgemfone of R®and R’ is
forrrula(ft llllll IVor V, R is 2, 2-

hﬁroélbiﬂls 1% certain enbodi ments of any of

f ornmul as | In ddrtaid drhbodiMents of forRiuli ¥, B} i8+halo, and R” and R® are
hydrogen.

In certain embodiments of formula V, one of R%, R” and R® is amino, and
the others are halo.

In certain embodiments of any of formulas I, I, III, IV or V, mis 0.

In certain embodiments of any of formulas I, I, III, IV or V, mis 1.

In certain embodiments of any of formulas I, II, III, IV or V, mis 2.

In certain embodiments of any of formulas I, II, IIL, IV or V, mis 3.

In certain embodiments of any of formulas I, I, III, IV or V, nis 0.

In certain embodiments of any of formulas I, I, 11, IV or V, niis 1.

In certain embodiments of any of formulas I, II, III, IV or V, n is 2.
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30 dinethyl-butyl. In certain enbodi nents of any of

formulas I, I, IIl, IVor V, RLis

waeymsopr7epyl - methyl . I n certain enbodi nents of PemyPmh7/063736
formulas I, Il, IIl, IVor V, RlLis 2-(1-
met hyl - cycl opropyl) -ethyl. 008/ 074703

PCT/ EP2007 19%%&?-16em1?(?(ﬁme R/Q)? %L@bﬁﬁgﬁﬁﬁggﬁ%e n[tﬂ§ I\Qfor @’f% is 1 and n

of fornul as

’dt hyl - cycl opropyl methyl. In certain enbodi ment s of

onti ona £y 28 bbbt b6 & il U ypr v mis2and
pyrazi nyl nethyl; optionally substltuted phenyl or

ICl 6al k?lll ! In %e\}a‘ﬁqeé{lﬁécET%HR%‘?' %Hhﬁpﬁﬁla?p%ﬁ O[fgu \2[0[]?"0 1s 2and n
béhzyl optlonally substltuted phenyl or C3_6al kyl.

In certaing e |

IV or V. ?Eﬁﬂ‘l mI%{its%r{}X {)f 1fo H@U@L gZIﬁZH V?g{/ JI]’IS 3andn
séxtain enbodlnents of any of fornmulas I, M,

or V, Rl i Ph cd ?8&1{ 8{’]@#&1 eﬁgb tah); {s‘t‘f‘%ﬂvﬁﬁﬁw IIHIVIPV %?Kft ﬁﬂil and n

enbodi ments 0 or )

is9. C3. 6a|ky| In certain enbodlnents of any of

formulas I, 1] pt :
substi tut el it rabadihels ol aalPrbimuB LA HRPL b Y- g 1 and n
sf2.formulas I, I, IIl, IV or V, RLis optlonally

substitute er Cl 6 sele f .
st o DR o S VAL A B v s oana
sribodi ment s of formula I1, R4 R5 and R each

preferably. i 25 1| | ec
Cl_6al kyl ;™ Gexfoly Q%‘{s enfjso %Pfsf% %‘a?kd \éﬁrk’oR is:

Cl. 6alko®y¢Mthdroxy, hetero Cl. 6al kyl selected from
hydroxy-é%&ﬁ%k%yl; Cl_6al kyl sul fonyl - C1. 6al kyl ; and

Ci-galkynyl;

Ci-ealkoxy;

Cs.scycloalkyl-C, _galkyl;

hetero-Cy_salkyl;

halo-Ci.salkyl;

optionally substituted aryl;

aryl-C,.salkyl wherein the aryl portion is optionally substituted;

heteroaryl-C,.salkyl wherein the heteroaryl portion is optionally substituted;

In certain embodiments of any of formulas I, IT, IIL, IV or V, R is:

Ci-ealkyl;

Ci-¢alkenyl; or

aryl-C,.salkyl wherein the aryl portion is optionally substituted.

In certain embodiments of any of formulas I, IT, IIL, IV or V, R is:

Cs_ealkyl;

Cs.¢haloalkyl;

Cs.ecycloalkyl-C, _salkyl;

Ci-zalkoxy-Cy_salkyl;

Ci-zalkyl-Cs.scycloalkyl-Cy_salkyl;
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35 Cl. 6al koxy- C1. 6al kyl ; WD 2008/ 074703
PCT/ EP2007/ 063736 -39- cyano; nitro; am no;

WOR@B/0BEKY] -ami no; 5 N, N-di-Cl.6al kyl am no; PCT/EP2007/063736

Cl1_6al kyl - sul fonyl ; or -C(O)_R];) wherein R is:
Cl _6al kyl; amno; 10 CI -6a ?<y| - am no; or N,

0 SRRy egLan ertod et of eny o

i ndependentt sergil @ubetimentsmf ahpbiformass G1L 64l Ky oy V, R' is:
N e
Riopiyk 3Gpdinwtigllbytylsytepérttylt extlogrgpy]-nophyloryalobytyl-methyl;
SRR B L RSP RPN -t
bty byl bethglp 81 (dna¢thyl-gulbptapylimetiyl; 3,3,3-trifluoro-propyl; 4,4,4-
%U%E(g_%&kgg:gﬁ@q&%é\%ﬂb l?c‘elljlgﬂf g}e?ltllg)?(gﬁ%lsz%é ggﬁ%&é—%ggﬂi;%—methoxy—
berdgh éndehoxyybergel; 8dtdichlbroobenzls 3Hadifyoro@iendd! kyrhzin-2-yl-methyl;
5B Sl 1l R S et K e B3l isoggopory-
Ne@lyl; @amkthloxprilyt ;22-AD»:308By10F-470B0 - ROSFhEERROOTIN06B #B6nesulfonyl-
fn%giyl; Ny tel}lfa%iyar%lp’y‘lﬁa%l—éi(—)ﬂn?e%ﬂp » or

In certain embodiments of any of formulas I, IT, IIL, IV or V, R is:

n-propyl; isopropyl; tert-butyl; n-butyl; isobutyl; n-pentyl; isopentyl; 2,2-dimethyl-
propyl; 3,3-dimethyl-butyl; cyclopentyl; cyclopropyl-methyl; cyclobutyl-methyl;
cyclopentyl-methyl; cyclohexyl-methyl; cyclopropyl-ethyl; cyclohexyl-ethyl; 2-(1-methyl-
cyclopropyl)-ethyl; 3-(1-methyl-cyclopropylmethyl; 3,3,3-trifluoro-propyl; or 4,4,4-
trifluoro-butyl.

In certain embodiments of any of formulas I, IT, IIL, IV or V, R is:

n-propyl; isopropyl; tert-butyl; n-butyl; isobutyl; isopentyl; 2,2-dimethyl-propyl; 3,3-
dimethyl-butyl; cyclopentyl; cyclopropyl-methyl; cyclobutyl-methyl; cyclopentyl-methyl;
cyclohexyl-methyl; cyclopropyl-ethyl; cyclohexyl-ethyl; 2-(1-methyl-cyclopropyl)-ethyl;
or 3-(1-methyl-cyclopropylmethyl.

In certain embodiments of any of formulas I, II, III, IV or V wherein R' is
heteroaryl-C,.salkyl, heteroaryloxy, heteroaryl-C,.salkoxy, the heteroaryl moiety may be
be pyridinyl, pyrazinyl, thiazolyl or pyrazolyl.

In certain embodiments of any of formulas I, IT, IIL, IV or V, R is:
Ci-ealkyl; aryl-C_galkyl; Cs.scycloalkyl-Ci_salkyl; hetero-Ci_salkyl; halo-C,_salkyl; or
Ci-6-alkyl-Cy.scycloalkyl-Cy_galkyl.

In certain embodiments of any of formulas I, IT, IIL, IV or V, R is:
Ci-ealkyl; aryl-C,_galkyl; Cs.scycloalkyl-C;_galkyl; or Cy.6-alkyl-C,.scycloalkyl-Ci_salkyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
Cs_galkyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is

Cs_alkenyl.
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-(CH2)r-Y-(CH2)s-Z2-(CH2)t-Q (CH2)u-R;  wherein r, s,
t and u each independently is O or 1;, 5 Zis -C(O-

wo@eoos8@603 X and Y each independently is -0-, PCIREP200T063736

a bond; R is: hydrogen; Cl_falkyl; 10
hal o- C1_6al kyl ; hal o-C1 6a|koxy, Cl_6al koxy;

hyd ]
o PR Ao ol R BTN 1 o i
Cssalld@yhydr ogen; or Cl_6al kyl. In enbodi ments of

formulas I éelrtafd élhb?dlMeﬁfs oYaWE BriRtial Iﬁ P, pPal lVyR is

substltuteélary I ona Ituted Hetéroary
optallonal | y substltuted aryl -Cl 3a|ky| (|nclud|ng

subst | tut ol Rarr SHEEHREREE b BRYLACEIL LY sry Ry
Subgtlotlhgrtssallyl.e preferably conprise one, tmo or

L e, 9 U R\ bRAFRSRITIL AR B A PSR
Cigﬁdbwbﬂy, hydr oxy; hetero Cl_6al kyl selected from
and V0 2008 raT0a Rl e gy AR RO BV s
Cisaligll KbaxycyQdalBet Rydtkyl cyano; nitro; amino;, 5

N-Cl. 6al ky}: am, 0% mbodiments of any of formulas I, IT, III, IV or V, R' is
hetero-Cy_salkyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
heterocyclyl-C,.salkyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
heterocyclyl-Ci.salkyl selected from tetrahydropyranylmethyl, tetrahydrofuranylmethyl
and piperidinylmethyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
tetrahydropyranylmethyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
hetero-C;_ealkyl selected from:

hydroxy-Ci_salkyl;
Ci.¢alkylsulfonyl-C;_galkyl;
Ci-ealkylsulfanyl-C,.salkyl; and
Ci-ealkoxy-Cy_salkyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
hydroxy-Ci.salkyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
Ci-ealkylsulfonyl-C,.salkyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
Ci-ealkylsulfanyl-C,.salkyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
Ci-ealkoxy-Cy_salkyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
halo-Ci.salkyl.
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N, N-di-Cl.6al kylam no; Cl_6al kyl -sul fonyl; or
-C(OR wherein R is: Cl_6alkyl; 10 am no;

w@08ar4yd - am no; or N, N-di-Cl. 6al kyl am no. |PCT/EP2007/063736

enbodi ments of fornulas I, 1,411, IV or V where R
is optionally substituted aryl;  optionally

substi L ut efh Dek T 96 me BRI AR e ARSL L LRy or v s

aryl - Cl. 3al’ I ng i ona substitue
bemonally sdrstioped ayhl | y substituted

het eroar V1 il Exbodiftlll of QY bOBRKLM, %Egﬁég\g PR s

still nore preter y conprise one or each
opidepdnddntitytedkétecnatt from hal o; Cl1_6al kyl; 20

e g B DO L e
eyhBosnid wieseitthe a2 pootien is petioddlyalibsitatdf or mul a VI :
ROA N V. . ' [ 1.
herein for For trgrlﬂ} %ﬁﬁﬁ#‘%né\reorf ? g?%ﬂgﬁﬂggls ﬁglﬁtqzlf g\?‘%gv, Rits
heemalhyd: O/lsalkylhveheseibjtlech etaromybportisn negptiemal lpsrbstituted.

speci fi cal . f . lp: 1.
20061 07470 ERRLEb TRl D ahy SGMH s iR R or x; Ryjs
hetetdaifll &1 -s 4k} sBlectedvfrenepyriddmyl h dalRyl, pyreziag-Gehikykd

21 e orp.hormul a Il . Jn tain enbodi ments of
Egarzﬁ)h’lﬁ]}g 1132,[11(’(1ﬁga‘ijl}j%ﬁzglg{'bbﬁ%@gunds may be nore
speci fi cal Inycenfairf @nbedimeislof aR-ofoAnulaNHIE M, IV or V, R' is
n-propyl, isopropyl, n-butyl, isobutyl, n-pentyl or isopentyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is

n-propyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
isopropyl.

In certain embodiments of any of formulas I, II, III, IV or V, R" is n-butyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
isobutyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
tert-butyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
n-pentyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
isopentyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is 2,2-
dimethyl-propyl.

In certain embodiments of any of formulas I, II, IIL, IV or V, R" is 3,3-
dimethyl-butyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
cyclopropyl-methyl.

In certain embodiments of any of formulas I, IT, III, IV or V, R" is 2-(1-

methyl-cyclopropyl)-ethyl.
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wherein Ar and R are as defined herein for fornmula I.
In certain enbodinents of formula VII, the subject

wa@eopowmtods nmay be nore specifically of fornml BCVEPRODO63736

formula Vilb: RORO Ar Ar NHNH Vlila; VlIIb; 1o
wherein Ar and R are as defined herein for forrrula l.

In certai nhﬁ{@%ﬂ{ TEDS dinhesf Q(? Al Cgtf’floimul%apf()? W{%V R'is 3-(1-

conpounds nmay nore speci rmul a
mathyleydopropylmetiet.ein Ar and R are as defined here| n

for formul th le %‘rtaﬁ?elhﬂocﬁﬁlre}l o@ aﬁ%}p hﬁﬁﬂgﬁ IPfHIE?}/I Cal Fyls

VII1, the subject corrpoun nor 8 spe

of for mudtiovklly substitutat arzg; VI | | b. WO 2008/ 074703

PCT/ EP20 43 RORO Ar A NN HWVIIla; H
VII1b; yrzggrﬁ%%rﬁyénd R are as defined herein for

f or mJI a pyraginyloetltyki n enbodi nents of formula I, the

oU01 6t SOMRYPERT A PoP, Shect{Tcally o formils
def i ned Gegabiyh for formula |. In certain enbodi nents
cpeci 11 car 5T PR TREHL L I8 nfTBY Sy, ki
Ar and R)ptwmllambdefutetbbbnhﬁr ein for formula I. In
gg:r:)giundgquona 1{551% ﬁtuqed %hengl f)?cgl I ;hgf S?gjr r?ﬁlt a Xa or
formul a &bgallRl.O O

In certain embodiments of any of formulas [, II, III, [V or V, R'is
optionally substituted benzyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
optionally substituted phenyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
Cs_galkyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
optionally substituted phenylethyl.

In certain embodiments of any of formulas [, II, III, [V or V, R'is
optionally substituted heteroaryl-C;_calkyl selected from thiazolylmethyl and
pyrazolylmethyl.

In certain embodiments of formula II, R*, R’ and R® each preferably is
independently selected from:

halo;

Ci-ealkyl;

halo-Ci.salkyl;

halo-Ci.salkoxy;

Ci-ealkoxy;

hydroxy;

hetero-C;_ealkyl selected from:
hydroxy-Ci_salkyl;
Ci-ealkylsulfonyl-C,.salkyl; and
Ci-salkoxy-Ci_salkyl;
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Ar Ar 8NH NH Xa; Xb; wherein Ar and R are as
defined herein for fornmula |I. 15 Representative

w@eoupowmTds i n accordance with the net hods of tPEI/EP2007/063736

invention are shown in Table 1, Melting points (C in
Table 1 are for hydrochloride Salts unless indicated
ot her wi s(g, ABLE 1 Exp. Structure Nane np/ MtH SERT NET
DAT WO 20087074703 PCT/ EP2007/ 063736 - 44 Exp.

St ruct ureitidanme np/ MFH SERT NET DAT 8.17 7.73 8.06 1

~\ o (3'I§§BZV| -pyrrolidin-3-yl)- 305
(1H-indo?- -yl )-methanone NN HH7.9 7.68 8.31 2 F
O [ 3- ( 3- FlUonbkybemmd; ) - 323 pyrrolidin-3-yl]

- (1Hi ndgl _net h H 9.25 6.65 6.33 3
5S (3- Be ngy{\]-' %y(rkl?gp‘%%u}“ﬁg&s- “330 O\ P

car bony! ¢+.éabkyl-mabingl;® N carbonitrile C ~K H H H 8.03

6. 92 6. 9—JC(O%EQNF1§%§F}%ZM| -pyrrolidin-3-yl)- 306
- _y -

(1H i ndazol nethanone N NHH®8.3 7.88 8.31
5 (9S)-3-Benzyl - pyrea¥lyl;di n-3- 305 yl) -(1Hi ndol -5-yl)
) amino;
Ci.¢alkyl-amino; or
N, N-di-C;_salkylamino.
In certain embodiments of any of formula II, R*, R* and R® each more
preferably is independently selected from:
halo;
Ci-ealkyl;
halo-Ci.salkyl;
Ci-ealkoxy;
hydroxy; or
cyano.

In embodiments of formulas I, II, IIT, IV or V where R' is optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted aryl-C;_salkyl
(including optionally substitued benzyl) or optionally substituted heteroaryl-C,_salkyl,
such optionally substituents may comprise one, two or three groups each independently
selected from:

halo;

Ci-ealkyl;
halo-Ci.salkyl;
halo-Ci.salkoxy;
Ci-ealkoxy;
hydroxy;
hetero-Cy_salkyl;
cyano;

nitro;

amino;

N-Ci_salkyl-amino;
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methanone CNNHHOCNS8.17.15 7.86 6
3-[3-(1H I ndol e-5- 330 carbonyl)-pyrrolidin-3-

wQ@ koweorby - benzonitrile HN HH 6.96 7. 32 6. 9BCT/BRDA7/063736

((R -3- Benzyl pyrrolidin-3- 305 yl) -(1Hindol-5-yl)
- methanone N NHHB8.07 7.388.16 s 0 0

(1H-1 ndoN R- clﬂﬁ), Ll%‘\él(aﬁ‘ung%ii CH 3 I nmet hoxy- benzyl) N H

pyrrolidih-3 none H WD 2008/ 074703

PCT/ EP2OGWESY?BGHz)s%((E{m—QStGHm@,e Name np/ MkH SERT
NET DAT 8.21 7.96 7.94 9 0

(3- BenzyT\' pyrrolidin-3-yl)- 323

(7-fl uoro- 1H i ndob-tBagiueach metependondy NONr IH H F 8. 67

7.39 7.36 10 O y rolidin-3-yl)- 319
(1- met hyl - 1H-|nd£? 5%5? b B et hanone 1 CH3 CH3 8.55

8 7.63 11 0 (1I—Khnd16lea61ylld)fpe(n3elptﬂ)olpy0- -X&R7- or a bond;
pyrrolidin-3 -ylj...methanone N NHHF 7.77 7.42 7.88
12 O [ 3- (4- Fl uoro-Benzyl )- 323

hydrogen;

Ci-ealkyl;

halo-C,.salkyl;
halo-C,_¢alkoxy;

Ci-ealkoxy;

hydroxy;

hetero-Ci.salkyl;

cyano;

amino;

Ci-alkyl-amino; or

N, N-di-C;_salkylamino; and

hydrogen; or
Ci-ealkyl.

In embodiments of formulas I, II, IIT, IV or V where R' is optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted aryl-C;_salkyl
(including optionally substitued benzyl) or optionally substituted heteroaryl-C,_salkyl,
such optionally substituents more preferably comprise one, two or three groups each
independently selected from:

halo;

Ci-ealkyl;

halo-Ci.salkyl;

halo-Ci.salkoxy;

Ci-ealkoxy;

hydroxy;

hetero-C;_ealkyl selected from:
hydroxy-Ci_salkyl;
Ci-ealkylsulfonyl-C,.salkyl; and



10

15

20

25

pyrrolidin-3-yl] -(1Hindol- N N 5-yl)-nethanone HH
8.42 8.04 7.69 13 O (3-Benzyl-pyrrolidin-3-yl)- 334

w@koogB7440xli chl or o- phenyl ) - net hanone N C H PEBEP2001/063736

7.92 7.22 8.32 14 o (1HIndol ;5-yl)-[3-(4- 335
met hoxy-benzyl)- N HH pyrrol [ d| n- 3-yl ] - met hanone C

7.7 7.57 7.51 4- Di chl or o- benzyl)- 373
1-6 l I;

pyrrolidin-3-yl] N H 5-yl)-net hanone Al N
H F 7.88cyang; 8.32 16 O [3 (2- Fl uor o- benzyl)- 323
pyrroli dh/lgr yll -(1Hindol- 5-yl)-methanone N H H WO
2008/ 074703’ PCT/ EP2007/ 063736 -46 Exp. Structure Nane
nmp/ M+H SERIRONET DAT 7.83 6.12 5.82 17 O

5- ( 3- Bengy/- |ne 3- 321 carbonyl)-1, 3-di hydro-
in§6#9§¥%f%5k ’9.17 6.52 6.73 18 | o©
(3- BenzyNyHydir@)ﬂdaﬂhyhnﬁnql) 319 | v CH3

(2 nmet hy I) N N H H nmethanone 7.3 6. 69
. 63 19b %FQiqgﬁ%‘ “pyrrolidin-3-yl)- 307
-C(O)R* wherein R is:

Ci-ealkyl;
amino;
Ci.¢alkyl-amino; or
N, N-di-C;_salkylamino.
In embodiments of formulas I, I, III, IV or V where R' is optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted aryl-C,salkyl (including
optionally substitued benzyl) or optionally substituted heteroaryl-C,.salkyl, such
optionally substituents still more preferably comprise one or two groups each
independently selected from:
halo;
Ci-ealkyl;
halo-Ci.salkyl;
Ci-ealkoxy;
hydroxy; or
cyano.
In certain embodiments of formula I, the subject compounds may be
more specifically of formula VI:
0

R1

Ar

H VI;
wherein Ar and R' are as defined herein for formula 1.
In certain embodiments of formula VI, the subject compounds may be

more specifically of formula VIa or formula VIb:



10

15

(2,3 -dihydro-IHindol-5- / Nyl) -nethanone H H H3C
8.89 8.45 8.36 20 p (3-Butyl-pyrrolidin-3-yl)- 271

w@ 1ddsiomdad - 5-yl ) - met hanone N N H H CH3 8. 15 6P@GPEB2086G063736

21 O (1H I ndazol -5-yl)-(3- 258, _

propyl -pyrrolidin-3-yl)- metharione N H H H3C CH3 8. 88
8.65 8.74 22 O(ll—l—lng)oI-S yl)-[3-(3y 285

nmet hyl - but yl ) - pyrrﬁhldl -3 / Nyldt -nmethanone N H H
CH3 8.85 8.12 8.1 3 C O (1H I'nrdolis-yl)-(3- 271

i sobutyl - pyrrolidj

(iH—i ndazol - 5-yl N net hano
2008/ 074703 PCT/ EP2D07/ 063736 - Exp. Structure Nane
np/ MkH SERT NET DAT H3C 8. 8658.58 8.2 2¥1b

(Vﬁet%ﬁlt Xi arﬁiylﬁ]rzﬁle géjiié'ﬁn d:ﬁ@em P %rbula L.

7-fluoro-1H1n 3/ anone NHH F CH3
8 51 8. 18 In @atain embodiments of formula I, the subject compounds may be
more specifically of formula VII:

O

R1

Ar

NH
VII;

wherein Ar and R' are as defined herein for formula 1.
In certain embodiments of formula VII, the subject compounds may be

more specifically of formula VIIa or formula VIIb:
)

R1

Ar
NH

Vlla;

wherein Ar and R are as defined herein for formula I.

VIIb;

In certain embodiments of formula I, the subject compounds may be
more specifically of formula VIII:
)

R1

Ar

N
VIII;

wherein Ar and R' are as defined herein for formula 1.
In certain embodiments of formula VIII, the subject compounds may be

more specifically of formula VIIIa or formula VIIIb:



26 0 (7-Fluoro-IHindol-5-yl)- 275

(3-propyl -pyrrolidin-3-yl)- N nethanone HH H F 8.89
W@2@9/08170¥ 27 Benzo[ b] t hi ophen-5-yl -(3- 322 PCT/EP2007/063736

benzyl -pyrrolidin-3-yl)- nmethappne N H 7.87 8.57

7.34 28 O (3-Benzyl-pyrrolidin-3-yl)- 305 H

(1Hindol -6-yl)-nmethappne / N H 7.07 8.48 7.09 29 O

(3-Benzyl - | - net hylg pyrrolidjn-3 -yl) -(1H i ndol -
5-yl)-nmet hanone N 7.96 7.6 30\ NO
(1H I ndol -5-yl) - iaz6r- 312 Ar

4-yl methyl -pyrrofidiny3 - H/
6.72 7.73 6.68 1o ((S) - 3-Bexnzyl-/pyrrolidin-3- 323
yl) -(7-fluoro-I| H+ -5- Nyl)™=
2008/ 074703 PCT/ EP20 7/ 063Y86: - 48 SYHikst ure Nane

WﬁéMﬂiusﬁlﬁTRWaP&Eneé hé’reﬁl B? f(?frrillﬂa .32 o ((R
- 3-Benzyl-Pyrrolidin- 3- 7-fluoro-1Hi ndol -
N yl) -net hBesotam ¢qnlppd1ments of formula I the subject compounds may be

more specifically of formula IX:

Ar

N
5 H IX;
wherein Ar and R' are as defined herein for formula 1.
In certain embodiments of formula I, the subject compounds may be

more specifically of formula X:

Ar
NH

X5
10 wherein Ar and R' are as defined herein for formula 1.
In certain embodiments of formula X, the subject compounds may be

more specifically of formula Xa or formula Xb:
0

R'I

Ar
NH

Xa;
wherein Ar and R' are as defined herein for formula I.

15 Representative compounds in accordance with the methods of the invention are shown in
Table 1. Melting points (°C) in Table 1 are for hydrochloride salts unless indicated
otherwise.

TABLE 1
Exp. Structure Name mp/M+H  SERT NET DAT



F CH3 7.33 5.77 5.73 33 O Phenyl - (3-propyl - 218

pyrrolidin-3 -yl) -nethanone N H / 8.03 7.76 6.73 34

w®200803+7Benzyl -pyrrolidin-3-yl)- 305 NH PCT/EP2007/063736

(1H i ndol -4-yl)-nmethanone N H,, CH3 9.82 8.13 7.71 35

O Napht hal en- 2-yI - (3-propyl - 268 pyrrolidin-3 -yl)
strucrifet hanone N H CHR, 8. 34 5.99 36 Oppmyn SERT  NET
(4- Met hoxy- phenyl ) - (3- 248 propyl-pyrrolidin-3 -yl ; -
\ 0 methanone HI CH3 CH3 7.36 5.93 5.73 3%'0 = 777
Flluor o- phenyl ) - ( §-Bepgbpyrplidipyiylpyspol i din-3 -yl) -
FH N(lﬁ—ﬁdol@-.yg—lneﬂlaﬁone 38 CO

| nde¥=%K-yl)-(3-pyrazin- 307 N
| met hyl fpyrrolidin-3- Nyl) -methanone H H H3C 9
1854 39 O((S)-3-Butyl-pyrrolidin-3- 27% yl)7.68
Hd ndol -5-yl) - meghanegn,)N N H B30 2008/ 074703
HP2007/ 063736 s :
pyrrolidin-3-yl]-(1H-indol-

5 N —
! A™TR
o<

5-yl)-methanone

N H
9.25 6.65
O o oN 5-(3-Benzyl-pyrrolidine-3- 330
A\ carbonyl)-1H-indole-3-
O N carbonitrile
N H
8.03 6.92
O o (3-Benzyl-pyrrolidin-3-yl)- 306
N (1H-indazol-5-y1)-
O N/N methanone
N H
8.3 7.88
O o (S)-3-Benzyl-pyrrolidin-3- 305
\ yl)-(1H-indol-5-yl)-
O N methanone
N H
CN 8.1 7.15
‘ 3-[3-(1H-Indole-5- 330
a carbonyl)-pyrrolidin-3-
O A ylmethyl]-benzonitrile
N N
6.96 7.32
©\ o) ((R)-3-Benzyl-pyrrolidin-3- 305
H N\ yl)-(1H-indol-5-yl)-
q methanone
N H
8.07 7.38
(1H-Indol-5-y1)-[3-(3- 335
methoxy-benzyl)-

pyrrolidin-3-yl]-methanone

DAT
8.06

8.31

6.33

6.91

8.31

7.86

6.94

8.16



-49 Exp. Structure Nanme np/ MtH SERT NET DAT H3C
((R-3-Butyl-pyrrolidin-3- 7.96 7.69 7.18 40 O
W@ kgos14403 ndol - 5-yl )- 271 met hanone N N H H H3Q/BP1§7/063736
8.01 7.63 41 O ((S)-3-Butyl- p¥§r0|ldln3 272 yl)
-(1Hindazol -5-yl) - nmethanone "4 1 CN 14- NN HHH
Exp. Strudwf 7. 21 6.69 6.04 ndg. O ((R)-3-Butyl;pyrgol gﬂw SNET  DAT
272 yl) -(1Hindazol-5-yl) - /N nethanone N N H H CH3
§. 03 7.95 7.06 43 0 (3, 4-Dichl oro-phenyl ) - (32! 286”8 794
xopy! -pyrrol i di n- 3Gybpzyl-peohdiméne- RO H H3C 7.81
15,25 44 0 6- (&-Rro&pwmwﬁrygll di ne-3- 285
b qui nol | ;.l ~M 0O NNone HA45 HIC O 7.85
.52 NChl or o- p en § (3- 252
pyl -pyrrolidin-3-yl ) methanone N H O 8.52 7.46
3

8.67 7.39 7.36

H*o
4

10 (3-Benzyl-pyrrolidin-3-yl)- 319

(1-methyl-1H-indol-5-yl)-

A\
methanone
N N
H CH,
CH, 8.55 8 7.63
i 0 (1H-Indol-5-yl)-(3-propyl- 257
A pyrrolidin-3-yl)-methanone
N N
N H
F 7.77 7.42 7.88
12 O 0 [3-(4-Fluoro-benzyl)- 323
O N pyrrolidin-3-yl]-(1H-indol-
N N 5-yl)-methanone
N H
8.42 8.04 7.69
B ‘ o (3-Benzyl-pyrrolidin-3-yl)- 334

(3,4-dichloro-phenyl)-

Cl
O methanone
N Cl

h,c”© ‘ 7.92 7.22 8.32
14 2 (1H-Indol-5-yl)-[3-(4- 335

O N methoxy-benzyl)-

N H pyrrolidin-3-yl]-methanone

Cl 7.7 7.57 7.51
15 O o [3-(3,4-Dichloro-benzyl)- 373

O A pyrrolidin-3-yl]-(1H-indol-
N
H

5-yl)-methanone

F 7.88 7.7 8.32
16 O o [3-(2-Fluoro-benzyl)- 323

l \ pyrrolidin-3-yl]-(1H-indol-

5-yl)-methanone



46 O (3-Cycl opropyl net hyl - 269 pyrrolidin-3-yl)-(1Hi
dol- N N 5-yl)-nmethanone HHCH3 9.41 7.34 7.03 O 47
W@ 2oobet4Toxy- napht hal en-2- 298 Hi i 0 CH3 yl)PCBEP2007/063736
propyl pyrrolidin 3 Cyl) -nethanone WO 2008/ 074703
PCT/ EP2007/ 063736 -50 Exp. Structure Name np/ MrH SERT
Exp. StruJ\IEI DAT H3C 9.09 8)9,8.43 48 O mp/M+H  SERT  NET  DAT
((S)-3-Butyl-pyrrolidin-3- 119.0- \
v )-(7-fluoro-iHindol-5- 120.0 N yl) -nethéfibne #2 H 82
4+, F H3C O 9. 38 6. 21 (5Beppl-pyglidine-3- 321
S ¥ pyrrolidi Ehrli?onyl} )3 diBﬁﬁo
nal lia-8-VI - met hagl o H3C 8.4 6.44 5.25 50
C&'(B PropYy! - pyrrolidin-3- yI) 273
1,2,3,4-tetrahydro- H H quinolin-6-yl)-nmethappne BC 673

733767688 51 R Ipyr lidin-3- 112.0
7-fluoro - ITHI gidlgég1 %pyrro%’%¥ ;é) net hanone N N
_09-c6. 98 8. 0% mewléchols%ﬂ&yl P~ eridin-4 y1) -

17

18

methanone
7.3 6.69 6.63
19 O 0 (3-Benzyl-pyrrolidin-3-yl)- 307
(2,3-dihydro-1H-indol-5-
O yl)-methanone
N N
H
H
H,C 889 845 836
20 0 (3-Butyl-pyrrolidin-3-yl)- 271
N (1H-indol-5-yl)-methanone
N N
CH, 815 689 656
21 0 (1H-Indazol-5-y1)-(3- 258
N\ ' propyl-pyrrolidin-3-yl)-
’ methanone
N N
H
H,C._CH, 888 865 874
2 o (1H-Indol-5-yl)-[3-(3- 285
\ methyl-butyl)-pyrrolidin-3-
yl]-methanone
N N
H
H
CH, 885 812 8.1
23 H.C o (1H-Indol-5-y1)-(3- 271
N isobutyl-pyrrolidin-3-yl)-
N N methanone
H
H
H,C 8.77 7.71 7.35
4 o (3-Butyl-pyrrolidin-3-yl)- 272
\ (1H-indazol-5-y1)-
N methanone

Iz
Iz



(1H i ndol -5-yl)-nmethanone HN NH 6.76 5.32 5.95 53 |
O (4-Benzyl - pi peridin-4-yl)- 280 phenyl - net hanone HN
wQo 288061741 7.1 54 O (4-Benzyl - pi peri di n-4-yl )PCBRP2007/063736
(1Hindazol -5-yl) HN N net han&ne N H8.41 6.93 8
55 OV O (1HIndol -5-yl)-[4-(3- 349 CH3
Exp. Stwullff NOXy-benzyl) -pigepidin- HN 4-y n@%lﬂﬁm@ﬁn N GO par
2008/ 074703 PCT/ EP2007/ 063736 - p. Structure
°Name np/ MtH SERT NET DAT 8.52 6. 21 7.45 56%¢° 8% 82
(4- Benzyl - pi peri di nt4Bupylpyrrolig@g-yh- 289
H-i ndol - B=ftojo-rH- b1 N-yivet hanone CH3 8. 09
: ; 57 F O 4m(:t:131a1!:l1%’10r0 benzyl)- 337
piyperidgEn=d-yl] -(1H i ndo HN / N 5-yl)-nmethanone H
FH7.93 p.85 8.04 58 O [4-(2-Fl uoro-benzyl)- 337

pi peridin-4-yl] -(1Hindol- 5-yl) -net hanone
CH EYA\,I 3%5!, 7.84

26 H3C- o0 7.97 6.3 7.84 59 0 (1H I ndol - 5y|) [ 4-
(7-Fluoro-1H-indol-5-yl)- 275
gl)‘\(;f\> (3-propyl-pyrrolidin-3-yl)-
methanone
N N
H L H

3

25

8.89 8.69 8.07
27 ‘ 0 Benzo[b]thiophen-5-yl-(3- 322
\ benzyl-pyrrolidin-3-yl)-
O methanone
N S
H
7.87 8.57 7.34
28 O o (3-Benzyl-pyrrolidin-3-yl)- 305
H (1H-indol-6-yl)-methanone
L
N
H
7.07 8.48 7.09
9 O o (3-Benzyl-1-methyl- 319
N pyrrolidin-3-yl)-(1H-indol-
O 5-yl)-methanone
N N
H
|
S \ 7.96 7.68 7.39
30 <\N o) (1H-Indol-5-yl)-(3-thiazol- 312
A 4-ylmethyl-pyrrolidin-3-
\ N yl)-methanone
H
6.72 7.73 6.68
- O 0 ((S)-3-Benzyl-pyrrolidin-3- 323
N yl)-(7-fluoro-1H-indol-5-
O yl)-methanone
N b
H
F



met hoxy-benzyl) -piperidin HNi N 4 yl] nethanone H
CH 8.99 7.82 8.05 60 O (1HIndol-5-yl)-(4-propyl-
waeds@7giperi di n-4-yl) -methanone 165.1 HN | PCHEP107/663736
7.5 6.12 7.03 1, 1610 [4-(_44Eﬁ uor o- benzyl)- 337
pi peridin-4-yl] -(1Hindol HN i N 5-yl)-nmethanone F
Bxp. Struderdd 6.11 6.9 62 Fyfds (3, 4- Di f 1 uor o-enzy! ) serB55nPr DAt
pi peridin-4-yl] -(1Hindol- \ 5-yl)-nethanone H
.51 6.37 7.1 63 O- [4-(3,4-Dichloro-benzyff- 38%7 814
lpevidin-4-yl] -(1HRI-hdolsd-pErelidp-3netshanone HN N H WO
20681074703 PCT/ EP2007/.063786indo132 Exp. Structure Nane
RTY NET _DATYI)_§1.e 2,407 8.09 ip 64 0
“Ben -f eridin-4'yl) - 337
(7-fluofo-IHindol-5-yl) HN/ \ methanone NH F
CH?- 02 7.16 7.44 65 o (4-Benzyl-piperidin-4-ylL)s 353, 5.73
N
H

32

33 7chl oro- 1Hi ndol - %I-le)r/l)lll)(&i)rol};'y’}! I N rretzysanone H O
pyrrolidin-3-yl)-methanone

8.03 7.76 6.73

> (3-Benzyl-pyrrolidin-3-yl)- 305

(1H-indol-4-yl)-methanone

9.82 8.13 7.71
3 o Naphthalen-2-yl-(3-propyl- 268
OO pyrrolidin-3-yl)-methanone
N
CH, 8.34 5.99
3 Q (4-Methoxy-phenyl)-(3- 248
propyl-pyrrolidin-3-yl)-
N o methanone
g CH,
CH, 736 593 573
37 O (4-Fluoro-phenyl)-(3- 236
propyl-pyrrolidin-3-yl)-
methanone
N F
N 7.34 6.91 7.6
5 [\N| o (1H-Indol-5-yl)-(3-pyrazin- 307
2-ylmethyl-pyrrolidin-3-
> yl)-methanone
N N
H,C 9 861 854

3
5 o ((S)-3-Butyl-pyrrolidin-3- 271
yl)-(1H-indol-5-yl)-
N methanone
N N



G CH3 9.18 6.34 7.11 66 O (1-Methyl-1Hindol-5-yl)-
184.4 (4-propyl-piperidin-4-yl) 186.3 HN N net hanone

WEkBS/0H3@ 8. 78 7.98 8.35 67 0 (4-Butyl - pi peri BCTEB2091/963736
- 130.6 (1Hindol-5-yl)-nmethangne 133.9 HN N H 8. 93
7.59 8.12 68 O (4-Cyclopropyl nethyl - 169. 4

Exp. Strucgl!lrple“ di nh4 yl)- I(_|1HN 199°| 170.2 ng\lsnlpl(é[-éﬁlo SERT NET  DAT
. -1y )-rret_a?one_ g&?ﬁ ity ngrgfl’qgw 796 769 718

W OYy1H-Indol -5-yl) - (1-
< propyl - pi peri di n- 4 yllHymdql-@@i N N net?hlanone 7.93 7.55
7. 70 O (3 Benzyhrfpigaes i di n-3-yl )- 319
»yl) -methanone HN/ \ N H H3 7.47 6.78
! #1rdol -5-yl)-[3-(4- 349 O
net hoxy- beszI) pi peridin- 3-yl]-methanone HN N H WO
H,c2008/ 074703 PCT/ EP2007/ 063736 - 53 Exp. Stpuoct ureol 7.63

me_ mp/ MkH SERT NE&Spﬁgutylggﬁolﬁmjgs 8,44 7.19 72 O
ndoI 5-vyl 3
i .N%g Eret RS tadey %YB NN HH

, methanone

41

H
H,C 721 669 604
42 \K o ((R)-3-Butyl-pyrrolidin-3- 272
H yl)-(1H-indazol-5-y1)-
N methanone
N N
N H
CH, 9.03 7.95 7.06
3 o] (3,4-Dichloro-phenyl)-(3- 286
Cl propyl-pyrrolidin-3-yl)-
methanone
N Cl
H
H,C 7.81 5.27 5.25
o
4 6-(3-Propyl-pyrrolidine-3- 285
x
carbonyl)-1H-quinolin-2-
N N0
5 one
H,C o 785 7 6.52
45 (3-Chloro-phenyl)-(3- 252
propyl-pyrrolidin-3-yl)-
methanone
N
H
Cl
8.52 7.46 7.43
4 7 (3-Cyclopropylmethyl- 269
AN pyrrolidin-3-yl)-(1H-indol-
N H 5-yl)-methanone
H
o, 941 734  7.03

7 (6-Methoxy-naphthalen-2- 298

N OO o-CHs yl)-(3-propyl-pyrrolidin-3-

yl)-methanone



Exp.

48

49

50

51

52

53

54

55

HC(3 propyl

X
=
N N

8.08 7.39 7.04 73 O ((S)-3-Benzyl
-5-yl) - HN N net hanone
- pi peridin-3- 319 0 yl)PCI/EP2007/063736
C HF 7.56 7.07

37 0 piperidin-3-yl]

N 14- N

yl) -(1Hindol
WO 2@4/0747d3 ( (R) - 3- Benzyl
-(1H i ndol -5-yl) f
6.98 7s [3-(3-Fluoro-benzyl)-

Strucu(rg‘H'l ndol - 5-yl)- nﬁgugpanone

.56 76 0 (3-Butyl -

1H-| ndol - 5-yl ) - met hanone 170.8 N N H H cH3’#’ 39 8?34

5% 77 0 (1H|ndor(5539¢t)1 PG in- 1150

3 pgri di n-3-yi )7—ﬂu1;i1071fﬂmdmthanmxe NN HHCH3
D47 78

ridin-3-

p| peridin-3-yl)-

HN C N net hanone

pi peridin-3-yl)-

methoxy-benzyl)-piperidin-

4-yl]-methanone

- pi peridin-3- 319
H 5.92 6.93

/M+ﬁBCs§R107 ReP9  par
66.8 -~~Z

W ch I ndol -5-yl)-((R)-3- 271
anone GN ~-CON HH CH3
0 (7- FI uoro-lH—i ndol - 5-yl) -
met hanone N N 9.38 621
(3-Propyl-pyrrolidin-3-yl)- 269
quinolin-6-yl-methanone
8.4 6.44
(3-Propyl-pyrrolidin-3-yl)- 273
(1,2,3,4-tetrahydro-
quinolin-6-yl)-methanone
7.78 7.67
((R)-3-Butyl-pyrrolidin-3-  112.0-
yl)-(7-fluoro-1H-indol-5- 113.0
yl)-methanone
8.09 6.98
(4-Benzyl-piperidin-4-yl)- 319
(1H-indol-5-yl)-methanone
6.76 5.32
(4-Benzyl-piperidin-4-yl)- 280
phenyl-methanone
7.88 6.41
(4-Benzyl-piperidin-4-yl)- 320
(1H-indazol-5-y1)-
methanone
8.41 6.93
(1H-Indol-5-yl)-[4-(3- 349

8.43

5.72

5.25

6.88

8.02

5.95

7.1



HH F WO 2008/ 074703 PCT/ EP2007/ 063736 -54 Exp.
Structure Nane np/ MtH SERT NET DAT 80 O 5.88 8.14
w0 2®83/074783 Benzyl - pyrrol i di n- 2 yI )- 405 PCT/EP2007/063736
(1H i ndol - 5-yl ) - net hanone % NH7.07 6.57 6.60 81
O (3- Benzyl - azepan- 3-yl ) - 335 {4141 ndol - 5- yl)
Exp. Strugifel N@none N N 8. 7(,f, 67 7.26 82 Oppnyy  SERT  NET  DAT
(1H I ndol -5-yl)-(3-phenyl - 291 pyrrolidin-3 -)J(I)
NNHH7.138547.0 83/Y0 ¥
-5-yl) - (4- phenyl-pir@@B-4pilper i3 n- 4-yl )
NI lal H (1Hn&h>63H6nc&-§;(7153 84 O I(3 : b
rr0| In 306 (1 Hpyrrolo [2,3
G-yl ) - nethglﬁ%%lé’)lm NNH H3C 8.02 7.09 6.79
85 O (3 Btt:yl -pyrrolidin-3-yl)- 272 (1 Hpyrrolo [2,3
2! MO5 5-yl)-nmethanone H NH 6.08 6.8 863® 7.06 8.14

Benzyl azet i di n- 31y koroB3Qy-( 1H i ngpl - 5-yl)
 Ifanone H N
piperidin-4-yl]-(1H-indol-

5-yl)-methanone

F 7.93 6.85 8.04
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1H pyrrolo [ 3,2-b] pyridin-5-y}J) - N N H H nethanone
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A methanone



Exp.

434

435

436

437

438

439

440

441

384 0 (4,5-Di chloro-thiophen-2- 293 S yl)
idin-3 -yl) -nethanone

-propyl I Cd pyrro

-((R)
NHO HC

W@ERR8874608. 04 8.57 385 O (4, 5-D chl oro-t hi ophetiF/RP2082063736

s yl)-[3-(3-nethyl

o) sobutyl - pyrrolidin-
2008/ 024703 PCT/ EP2

fhyl - butyl)
NCH3 8.66 7.64 8.1
307 s yl) -(3 -isob

41 5-bi chl oro-t hi op
, 3, 3- dlnethy
-3-yl]

HN

H,C. CH

HN

H,C.

HN

-butyl) -
pyrrolidin-3-yl]-nethanone
struggd H3C 0 Benzo[ b] t ki,qgphen-2-yl - ( 3-

3 -yl) - nethanone

007/ 063736 -88 Exp. Structure Name
RT NET DAT(7-iBMg0-8. 92 8.58 8.292 387 H3C CH3
hlophen 2- Yénz{[Bthicph&n-3-)-S
Y6l i lyl] met hanone
r%f&%()]’€§'5 Di chl or o-t hi ophen- 2-
N3 -yl)

Ut
hienmdol-238%3-pRp-

k)ﬁﬁ%ﬂ&&{ |3 )yD mgthanone

anone

[3-(3,3-Dimethyl-butyl)-
pyrrolidin-3-yl]-(1H-indol-

2-yl)-methanone

(1H-Indol-2-yl)-(4-propyl-
piperidin-4-yl)-methanone

(1-Benzenesulfonyl-1H-
indol-2-y1)-[4-(3,3-
dimethyl-butyl)-piperidin-

4-yl]-methanone

[3-(3,3-Dimethyl-butyl)-
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icsobut yl - pyrrolidin-3-yl)- F nethanone CH3 9.38 7.62

HO~F-T8 412 0 Benzo[b hQQQ%ngryl (4-;288 s r::)

i peridin-4 net anone CH3 9.11
g phenyl [4- (3 3- d1methy1 8.6
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sdimethyl -butyl) HN piperidin-4-yl] -methanone cH3
9.02 8.02 8.38 416 H 3C 0 (4, 5-D chl oro-t hi ophen- 2-
6§.0 I 4 d yl) - (( §)4Biclilgobyl)-13-16810 N
r n-3 -yl) -oethmnone HCA CH3 7.66 7.02 7.49
17 0 (4,5-D chloaro-1hi en-2- 165.0- 5
" yI)-((R) -%B-isobutyl %)Qlf zﬁ%}&% pyrrolidin-3 -yl)
“methanone N H G WF°20087 87765 "©CT/ EP2007/ 063736
(92 Exp. Structure Nane np/ MtH SERT RET DAT CH3 418 0
2Chifor o- 5- met hyl - (2i7Bichiso SH3y1l-te-ophen-2-yl) - (3
QA gl pyrrolidi Br-ogyl_byljr()ﬁd&_@g;i)hanone HC CH3 9.49
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0 (3-Cyclopentylmethyl- 327
cl pyrrolidin-3-yl)-(3,4-
N dichloro-phenyl)-
H cl

methanone
CH,
H.G~{ -CH
0 (4-Chloro-3-phenoxy- 386
[e)
! @ phenyl)-[3-(3,3-dimethyl-
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HSC\O
H,C o (3,4-Dichloro-phenyl)-[3- 331
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Synthesis

Compounds of the present invention can be made by a variety of methods
depicted in the illustrative synthetic reaction schemes shown and described below.

5 The starting materials and reagents used in preparing these compounds
generally are either available from commercial suppliers, such as Aldrich Chemical Co.,
or are prepared by methods known to those skilled in the art following procedures set
forth in references such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons:
New York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science

10  Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:
New York, 1991, Volumes 1-40. The following synthetic reaction schemes are merely
illustrative of some methods by which the compounds of the present invention can be

synthesized, and various modifications to these synthetic reaction schemes can be made
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are conducted under an inert atmosphere at atmospheric pressure at a reaction
10 temperature range of from about -78 °C to about 150 °C, more preferably from about 0
°C to about 125 °C, and most preferably and conveniently at about room (or ambient)

temperature, e.g., about 20 °C.
Scheme A below illustrates one synthetic procedure usable to prepare
compounds of the invention, wherein X is halo or other leaving group and may be the
15 same or different in each occurrence, PG is a protecting group, and m, n, Ar and R' are as

defined herein.

SCHEME A
0O 0O
H.C
3 \T)kig Ar)kﬁ Step 2
_ + Step 1 >
Ar—x H C/O ( n-N » g n-N R—X d
a 3 b \ R-Li \ Base
a b PG PG
0O
R’ Q
Step 3
Ar > Ar
( N Deprotect
e \ n-N
PG H

In step 1 of Scheme A, an aryl compound a, such as an aryl halide, is
20  reacted with an N-protected heterocyclic amide compound b in the presence of strong
base, such as alkyl lithium reagent, to afford aryl heterocyclic ketone c. The values of m
an n in compound b may be selected to provide pyrrolidinyl, piperidinyl, azetidinyl,
azepinyl, or like heterocyclic moieties. In step 2 an alkylation is carried out by reacting
aryl heterocyclic ketone ¢ with alkylating agent d, to afford compound e. Alkylating agent

25 d may comprise, for example, a benzyl halide, alkenyl halide or other alkylating reagent.



Exp. Structure Nane np/ MtH SERT NET DAT CH3 8.42 8.44
8.26 426 H3C CH3 F 0 [3-(3,3-Dinethyl-butyl)- 334 \

W@00B0747068 n- 3-yl ] - (5-fluoro- benzo [b] thi ophePeBEP200)/063736

10

15

20

N S H met hanone CH3 F 9. 04 8. %17. 72 427 HCO

(5- Fl uoro- 306 3 benzo[ b]thiophien-3-yl)-(3- N's

: ) e ) ‘ 5 ‘
S5O 1) L ey L 5 o
Msphenizef fpbhulh hinplverdaBeg/ivith the ime¢timnone CH3 10. 02

9.16 8.09 1.t hi e -yl - 8 | - -
o7 opy! - pi phFr s PO e BRET s be Sl Ao il and vl
Be 28dilygpaHICtCH®sBekilkd ifi ke drhi ByptesmmBleyN-alkyatid3& cobpound f
G e O TR B AV ) eshonene 1)
{léerhyll voalbynyN ashyblespeofiirt fehapmenaBbydayried-bued khngrehe R' to alkyl.
:_B(F: ggﬁzg §%_e§‘ilijehl?/éoﬁpoﬁérﬁ£1§{h;§? %yrr]l_ﬁli?’e_ti)é Wuie S8 co 7p_ofuln O5f%he
invention, wherein R is lower alkyl, PG is a protecting group, X is a leaving group, and m,

n, Ar and R! are as defined herein.

SCHEME B

R
N )n N )n i
/ /
PG a PG
Step 3 Step 5
—_— —_—
Oxidize Oxidize

Step 6
- e
Deprotect

In step 1 of Scheme B, cyclic amine carboxylic acid ester g is treated with
alkylating agent h in the presence of strong base, such as an alkyl lithiium reagent, to
provide alkylated cyclic amine i. The cyclic amine g may be pyrrolidinyl, piperidinyl,
azetidinyl, azepinyl, or the like according to the values of m and n, as noted above. In
step 2 the ester group of compound i is reduced to afford the primary alcohol compound
j- The reduction of step 2 may be achieved, for example, using LiAlH4. Alcohol
compound j then undergoes a partial oxidation in step 4 to yield aldehyde compound k.

The oxidation of step 3 may be carried out, for example, using Dess Martin Periodinane
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considered to be within the scope of this invention. For example, an aryl lithium reagent
may be used in in step 4. Specific details for producing compounds of the invention are

described in the Examples section below.

The compounds of the invention are usable for the treatment of diseases
or conditions associated with serotonin neurotransmission, norepinephrine
neuortransmission and/or dopamine neurotransmission. Such diseases and conditions
include depressive and anxiolytic disorders, as well as schizophrenia and other psychoses,
dyskinesias, drug addition, cognitive disorders, Alzheimer’s disease, attention deficit
disorders such as ADHD, obsessive-compulsive behaviour, panic attacks, social phobias,
eating disorders such as obesity, anorexia, bulimia and “binge-eating”, stress,
hyperglycaemia, hyperlipidaemia, non-insulin-dependent diabetes, seizure disorders such
as epilepsy, and treatment of conditions associated with neurological damage resulting
from stroke, brain trauma, cerebral ischaemia, head injury, and haemorrhage.

The compounds of the invention are also usable for treatment of disorders and disease
states of the urinary tract such as stress incontinence, urge incontinence, benign prostatic
hypertrophy (BPH), prostatitis, detrusor hyperreflexia, outlet obstruction, urinary
frequency, nocturia, urinary urgency, overactive bladder, pelvic hypersensitivity,
urethritis, prostatodynia, cystitis, idiophatic bladder hypersensitivity.

The compounds of the invention also possess anti-inflammatory and/or
analgesic properties in vivo, and accordingly, are expected to find utility in the treatment
of disease states associated with pain conditions from a wide variety of causes, including,
but not limited to, neuropathic pain, inflammatory pain, surgical pain, visceral pain,
dental pain, premenstrual pain, central pain, pain due to burns, migraine or cluster
headaches, nerve injury, neuritis, neuralgias, poisoning, ischemic injury, interstitial

cystitis, cancer pain, viral, parasitic or bacterial infection, post-traumatic injuries
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! ?1S rsrelvﬁillh%{l‘t invehtidiHnicluded plRayphyeutindtcharporitions comprising at least
one compound of the present invention, or an individual isomer, racemic or non-racemic
mixture of isomers or a pharmaceutically acceptable salt or solvate thereof, together with
at least one pharmaceutically acceptable carrier, and optionally other therapeutic and/or
prophylactic ingredients.

In general, the compounds of the invention will be administered in a
therapeutically effective amount by any of the accepted modes of administration for
agents that serve similar utilities. Suitable dosage ranges are typically 1-500 mg daily,
preferably 1-100 mg daily, and most preferably 1-30 mg daily, depending upon numerous
factors such as the severity of the disease to be treated, the age and relative health of the
subject, the potency of the compound used, the route and form of administration, the
indication towards which the administration is directed, and the preferences and
experience of the medical practitioner involved. One of ordinary skill in the art of
treating such diseases will be able, without undue experimentation and in reliance upon
personal knowledge and the disclosure of this Application, to ascertain a therapeutically
effective amount of the compounds of the present invention for a given disease.
Compounds of the invention may be administered as pharmaceutical formulations
including those suitable for oral (including buccal and sub-lingual), rectal, nasal, topical,
pulmonary, vaginal, or parenteral (including intramuscular, intraarterial, intrathecal,
subcutaneous and intravenous) administration or in a form suitable for administration
by inhalation or insufflation. The preferred manner of administration is generally oral
using a convenient daily dosage regimen which can be adjusted according to the degree of
affliction.

A compound or compounds of the invention, together with one or more
conventional adjuvants, carriers, or diluents, may be placed into the form of
pharmaceutical compositions and unit dosages. The pharmaceutical compositions and
unit dosage forms may be comprised of conventional ingredients in conventional

proportions, with or without additional active compounds or principles, and the unit
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POTeERP ADAMIBARTIBH; or-iBBhe form of sterile injectable solutions for parenteral use.
Formulations containing about one (1) milligram of active ingredient or, more broadly,
about 0.01 to about one hundred (100) milligrams, per tablet, are accordingly suitable
representative unit dosage forms.

The compounds of the invention may be formulated in a wide variety of
oral administration dosage forms. The pharmaceutical compositions and dosage forms
may comprise a compound or compounds of the present invention or pharmaceutically
acceptable salts thereof as the active component. The pharmaceutically acceptable carriers
may be either solid or liquid. Solid form preparations include powders, tablets, pills,
capsules, cachets, suppositories, and dispersible granules. A solid carrier may be one or
more substances which may also act as diluents, flavouring agents, solubilizers, lubricants,
suspending agents, binders, preservatives, tablet disintegrating agents, or an encapsulating
material. In powders, the carrier generally is a finely divided solid which is a mixture with
the finely divided active component. In tablets, the active component generally is mixed
with the carrier having the necessary binding capacity in suitable proportions and
compacted in the shape and size desired. The powders and tablets preferably contain
from about one (1) to about seventy (70) percent of the active compound. Suitable
carriers include but are not limited to magnesium carbonate, magnesium stearate, talc,
sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth, methylcellulose, sodium
carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term
“preparation” is intended to include the formulation of the active compound with
encapsulating material as carrier, providing a capsule in which the active component,
with or without carriers, is surrounded by a carrier, which is in association with it.
Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills, cachets,
and lozenges may be as solid forms suitable for oral administration.

Other forms suitable for oral administration include liquid form
preparations including emulsions, syrups, elixirs, aqueous solutions, aqueous
suspensions, or solid form preparations which are intended to be converted shortly
before use to liquid form preparations. Emulsions may be prepared in solutions, for

example, in aqueous propylene glycol solutions or may contain emulsifying agents, for
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colorants, flavors, stablhzers, buffers, artificial and natural sweeteners, dispersants,
thickeners, solubilizing agents, and the like.

The compounds of the invention may be formulated for parenteral
administration (e.g., by injection, for example bolus injection or continuous infusion)
and may be presented in unit dose form in ampoules, pre-filled syringes, small volume
infusion or in multi-dose containers with an added preservative. The compositions may
take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for
example solutions in aqueous polyethylene glycol. Examples of oily or nonaqueous
carriers, diluents, solvents or vehicles include propylene glycol, polyethylene glycol,
vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl oleate), and may
contain formulatory agents such as preserving, wetting, emulsifying or suspending,
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder
form, obtained by aseptic isolation of sterile solid or by lyophilization from solution for
constitution before use with a suitable vehicle, e.g., sterile, pyrogen-free water.

The compounds of the invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Lotions may be
formulated with an aqueous or oily base and will in general also containing one or more
emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening
agents, or coloring agents. Formulations suitable for topical administration in the mouth
include lozenges comprising active agents in a flavored base, usually sucrose and acacia or
tragacanth; pastilles comprising the active ingredient in an inert base such as gelatine and
glycerine or sucrose and acacia; and mouthwashes comprising the active ingredient in a
suitable liquid carrier.

The compounds of the invention may be formulated for administration as
suppositories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa

butter is first melted and the active component is dispersed homogeneously, for example,
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The subject compounds may be formulated for nasal administration. The solutions or
suspensions are applied directly to the nasal cavity by conventional means, for example,
with a dropper, pipette or spray. The formulations may be provided in a single or
multidose form. In the latter case of a dropper or pipette, this may be achieved by the
patient administering an appropriate, predetermined volume of the solution or
suspension. In the case of a spray, this may be achieved for example by means of a
metering atomizing spray pump.

The compounds of the invention may be formulated for aerosol
administration, particularly to the respiratory tract and including intranasal
administration. The compound will generally have a small particle size for example of the
order of five (5) microns or less. Such a particle size may be obtained by means known in
the art, for example by micronization. The active ingredient is provided in a pressurized
pack with a suitable propellant such as a chlorofluorocarbon (CEC), for example,
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, or
carbon dioxide or other suitable gas. The aerosol may conveniently also contain a
surfactant such as lecithin. The dose of drug may be controlled by a metered valve.
Alternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP).
The powder carrier will form a gel in the nasal cavity. The powder composition may be
presented in unit dose form for example in capsules or cartridges of e.g., gelatine or
blister packs from which the powder may be administered by means of an inhaler.

When desired, formulations can be prepared with enteric coatings adapted
for sustained or controlled release administration of the active ingredient. For example,
the compounds of the present invention can be formulated in transdermal or
subcutaneous drug delivery devices. These delivery systems are advantageous when
sustained release of the compound is necessary and when patient compliance with a
treatment regimen is crucial. Compounds in transdermal delivery systems are frequently
attached to a skin-adhesive solid support. The compound of interest can also be

combined with a penetration enhancer, e.g., Azone (1-dodecylazacycloheptan-2-one).
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tablet, cachet, or lozenge itself, or it can be the appropriate number of any of these in
packaged form.

Other suitable pharmaceutical carriers and their formulations are
described in Remington: The Science and Practice of Pharmacy 1995, edited by E. W.
Martin, Mack Publishing Company, 19th edition, Easton, Pennsylvania. Representative
pharmaceutical formulations containing a compound of the present invention are
described below.

Examples

The following preparations and examples are given to enable those skilled
in the art to more clearly understand and to practice the present invention. They should
not be considered as limiting the scope of the invention, but merely as being illustrative

and representative thereof. The following abbreviations may be used in the Examples.

ABBREVIATIONS
AcOH Acetic acid
Bn Benzyl
(BOC),0 di-tert-Butyl dicarbonate
t-BuLi tert-Butyllithium
t-BuOH tert-Butyl alcohol
m-CPBA 3-Chloroperoxybenzoic acid
DCM Dichloromethane/Methylene chloride
DEA Diethylamine
DIPEA Diisopropylethylamine
DIBALH Diisobutylaluminum hydride
DMEF N,N-Dimethylformamide
DMP Dess Martin Periodinane (acetic acid 1,1-diacetoxy-3-oxo-

llambda*5*-ioda-2-oxa-indan-1-yl ester)

Dppf 1,1’-Bis(diphenylphosphino)ferrocene
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MsCl Methanesulfonyl chloride

NBS N-bromosuccinimide

PFBSF Perfluorobutanesulfonyl fluoride
TBAF Tetrabutylammonium fluoride
TBAHS Tetrabutyl ammonium hydrogen sulfate
TBDMS tert-Butyldimethylsilyl

TMSI lodotrimethylsilane

TEA Triethylamine

TIPS Triisopropylsilyl

TFA Trifluoroacetic acid

THF Tetrahydrofuran

TMAF Tetramethylammonium fluoride
TMS trimethylsilyl

Preparation 1
5-Bromo-1-triisopropylsilanyl-1H-indole

B
m
N

TIPS
Lithium bis(trimethylsilyl)amide (1.0 M in THF, 28 mL, 28 mmol) was slowly added to a
solution of 5-bromoindole (5.00 g, 25.5 mmol) in THF (60 mL) at -78° C, under nitrogen
atmosphere. The reaction mixture was stirred at -78 °C for 20 minutes, then
triisopropylsilylchloride (5.7 mL, 26.8 mmol) was added. The resulting mixture was
stirred at -78 °C for 20 minutes, then warmed to room temperature over a period of 1
hour. The reaction was quenched by addition of a saturated aqueous solution of NH4Cl,
diluted with water, and the resulting mixture was extracted with EtOAc. The organic layer
was separated, dried over MgSQ,, filtered and evaporated under reduced pressure to give
a crude oil that was purified by flash chromatography (hexane 100 %) providing 8.94 g
(99 9% yield) of 5-bromo-1-triisopropylsilanyl-1H-indole as a colorless oil.
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conpounds —gener re el rom
conmer ci 2Bremppl- ﬂemr@ 1-snisdprapyl Aladyli bﬂi—@ﬂxﬂm cal Co.,

Preparation 2
(R)-2-Benzyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester

The synthesis of (R)-2-benzyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-
methyl ester was carried out according to the process shown in Scheme C.
SCHEME C

step 1 step 2 Q
N e O e Ok
e Boc,O S CH,;0OH :
N~ “CO,H N” "CO,H N” “CO,CH,
boc boc

Step 1 (R)-2-Benzyl-pyrrolidine-1,2-dicarboxvlic acid 1-tert-butyl ester

A mixture of (R)-2-benzyl-pyrrolidine-2-carboxylic acid (2.07 g, 10.1 mmol) and
tetramethylammonium hydroxide pentahydrate (1.83 g, 10.1 mmol) in acetonitrile (100
mL) was stirred under nitrogen for 90 minutes, then (Boc),0O (3.31 g, 15.2 mmol) was
added. After 48 hours a second portion of (Boc),0 (1.10 g, 5.0 mmol) was added. After
24 hours the reaction mixture was concentrated in vacuo, then partitioned between ether
(100 mL) and water (50 mL). The aqueous phase was washed with ether (50 mL) then
acidified to pH 4 with 10 % aqueous citric acid (20 mL). The resultant solution was
extracted with EtOAc and the combined extracts were washed with brine (30 mL), dried
(MgSQOy), filtered and concentrated in vacuo to yield (R)-2-benzyl-pyrrolidine-1,2-
dicarboxylic acid 1-tert-butyl ester (1.26 g, 4.13 mmol, 41 %) as a foam.

Step 2 (R)-2-Benzyl-pyrrolidine-1,2-dicarboxvlic acid 1-tert-butyl ester 2-methyl ester

To a stirred solution of (R)-2-benzyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester
(1.23 g, 4.0 mmol) in THF (10 mL) and methanol (10 mL) at 0°C under nitrogen was
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or are prepared by nethods known to those skilled in
the art follow ng procedures set forth in references

WGEmR/0250F1 eser and Fieser's Reagents for O gaPCT/EP2007/063736

Synthesis; Wley & Sons: New.Ygrk, 1991, Vol unes
1-15; Rodd's Chemistry of Carbon Cbnpounds El sevi er
t 198
%degﬁg\?r% r(? ? aaZF%J[Hg%g £ maLnl o 9ZRe ac% I ons, %fﬁﬁgé %mmon dropwise.
Neouevatidg mbgert, wam'ammeé tqamblenmmpfecdtﬂlmv&hﬂgccwmtmed @ vacuo to
%Trg %&%9@@5 2 Wﬁﬂ? 1oﬂrbg CHF&S&%%%@} ?s%ﬁc%&g Lye Woﬁt(ﬂ&qﬁ hexanes) gave

presen
[RWéfwtnvhpmnhcbee lswmmsmmladalnttwhmuyb«m;%r 2 -methyl ester (1.03 g,

i.ficaki hese synthetic reaction schenmes can
g}ggh{ljﬂ& %&)@%@@?8@4703 PCT/ EP2007/ 063736 - 100 and
wi |l be suggest ed to one $ke¢gard@nih the art having
referr ed L OBEI%E fﬁ¥10%¥0q1£1?§1 %I Qéhcl aaq (Lllzhsbutyl ester

Appllcatlon eri a
Tfhd: Eymmlmﬂlsa)lf e uwyfl-2- fn)errls@‘pyﬂneltdme ﬂeadmxyﬂn‘p ackt leeptagyloater was

at ed rified desd i ng conventi onal
fam outuaézgordm dtlor%fal P]rocesg s]%oyn fodchEdh : mlbtse dto

f||trat|on dlstlllatlon &@ﬂﬁhﬁ]blzatlon
chronatography, and the |ike. Such naterlabfbcan be
characterjzed using conventional neans, di ng
physi c constants amggespectral { a. /0T ess step 2
speci fi & ey cont+ary—skhe rieacii-ehs descri bed—
herein preferably’ areHMD8luct ed nideCQaEHnert  LiAlH,
at mosphdt@Cat  at rmsphﬁrgbg pr essurég}% a reaction 10
tenperature range of from about to about 150 C

nore preferably fromabout 0 C to about 125 C, and
nost preferably amﬂqconvenlently at about room (or

anblentkrigzggngture €. Gtep 8bout 20 C. Schens K,

bel ow i I/Tuitrates one synLheLFs-proce e u eto

prepare\ C Jﬁagﬂa of the DMfnti on, ekein X is halo
ea

or ot her roup and may be the amo or
di fferentBO@ each occurrence, PGis a grotecting
group, and m n, Ar and R are as def her ei n.

£

&. (Y(Lg,qg Wﬁﬁfﬁ%gtlﬁ 'TPﬁ“J@SI@ ) 3”783"@’ lmc{‘@ﬁd E’?ntrdr%n s Eg&ﬂtﬁlﬂMDs

ected heterocyclic am
flhlel mL@i é;ﬁ)d\é sofution ru@h'?gﬂ: 14.4 mmol) dropwise. After 30 m1nutes, a solution of

l-iodobutane (2.23 mL, 19.7 mmol) in THF (1 mL) was added dropwise. The reaction

mixture was stirred for 30 minutes at -78 °C, warmed to ambient temperature over 90
minutes, then quenched by the addition of saturated aqueous NH4Cl and extracted with
EtOAc. The combined extracts were washed with saturated aqueous NaHCO3 and brine
then dried (MgSOy), filtered and concentrated in vacuo to a yellow oil (4.5 g).
Purification by chromatography (silica, 10 % EtOAc in hexanes) gave 2-butyl-
pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester (2.57 g, 9.01 mmol, 69
%) as a clear colourless oil.

Utilizing the above procedure and the appropriate starting materials the following were

similarly prepared:
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base, such as alkyl lithiumreagent, to afford aryl

heterocyclic ketone c. The values of m an n in
w@orpowIld b may be selected to provide pyr rol i BCTEP2007/063736

pi peridinyl, azetidinyl, aze | yl, or like

het er ocyclic noieties. In step an al kylation is

carried ou \; |1 C

with alkyl gtPFérf@fl 3%11&%16 184 c]g{b Cg%}r;{)o aér%ahﬁ{yp&?er 2-methyl

gty kalbiiriess atedt %2 Bsidg ﬂquc!mﬂmnese for exanpl e,

o A ATE S B Py

ustipbenta (eolomstess bdrV7af6) depg otletredhoxy-ghap; 3 to afford
conmpound f [ f,
accor dancezvvl hIS UOISO 911 1F??P&%%uﬁbr%§%ﬂl’#ﬁg aflldcr)1 ntgt bnutyl ester
2mecthyl ested(nobsirie$s cfﬂcthbﬁfé vAingrlel, pmls&mdabe% -madpwipkhe; be
readily ap = _
exanpl e, (ﬁ;@{)%(%x?/ 3/?%31%5 1(%[_)1![}%3 jf Hu:%%%xﬂ[c acid lo:éert butyl ester 2
ctbpipsten ﬁ@lml'ﬂseo@m |°/$) fadnln)chlormahexylkr&)rébyl gth@u pnd pyrrolidine-1,2-
i n or al kynyl, a
ﬁﬁ%%ggenagF%%n%é§&¥ﬁ5&§ZQnﬁﬁg%eérr|ed out to change
the R to 2allsobutyl-pSoiobdimeB, Showdoaplot dvat 1-garrbhiet ester 2-ethyl ester
co ouerletSﬁ (r(lf :8? @%@I’gl{ag%? g{ ect?u?lr]i)rcl)yga\ﬁ% re‘&ld %%ro%gr §10 du:arlngyhc
gmdmpwﬁémQAnmfrmcﬂwwammﬂ R are as deflned hereln

S T R T S A R Ay o

Stetlyl Bstdfn (Gblﬁllﬂitss pilA50oAfrost Q}plo@ro@(mdilx]d)rbrrﬁdd\dgﬂrpyrrohdme 1,2-
PG.RIORO At ::::c N

%{n‘ Fac%l Eg Fuwp%Sterz ¢ 03]5.1 egglhems B, CyC| ic am ne
car boxyl i €5 éleﬂ’heeh}tlér p@py]smtrr(daiueasil \deltarb@)lylhy hatlilrgrt-butyl ester
o, Qf st b
AR r e PR3Nt 0 Gobi Soraso B kg drsacya e
pyrrol&line- 1,Thdicapetyiic aaid lnErtg)mﬁ)esthZ-plye‘thydlestﬂt nyl ,
i i Lidinyl.
Bceor di ng. (IR B ARG 8 Ror eV BBl

dicarboxylic acid 1-tert-butyl ester 2-methyl ester (colourless oil, 26 %) and (2S,4R)-4-

(tert-butyl-dimethyl-silanyloxy)-2-propyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl
ester 2-methyl ester colourless oil, 30 %) from 1-iodopropane and (2S,4R)-4-(tert-Butyl-
dimethyl-silanyloxy)-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester;

2-Propyl-azetidine-1,2-dicarboxvylic acid 1-tert-butyl ester 2-methyl ester
(colourless oil, 80 %) from 1-iodopropane and azetidine-1,2-dicarboxylic acid 1-tert-
butyl ester 2-methyl ester;

2-Propyl-piperidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester,
(colourless oil, 38 %) from 1-iodopropane and piperidine-1,2-dicarboxylic acid 1-tert-
butyl ester 2-ethyl ester; and

2-(Tetrahydro-pyran-4-ylmethyl)-pyrrolidine-1,2-dicarboxylic acid 1-
tert-butyl ester 2-methyl ester.

Step 2 2-n-Butyl-2-hydroxymethyl-pyrrolidine-1-carboxvlic acid tert-butyl ester

To a stirred solution of 2-butyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-
methyl ester (0.842 g, 2.95 mmol) in THF (30 mL) at 0 °C under nitrogen was added
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afford the primary al cohol conpound |j. The reduction

wo@booshepo2 nmay be achi eved, for exanple, usingP@i/BAP1447/063736

Al cohol compound j then underqges a partlal oxi dati on
in step 4 to yield al dehyde conpound . The oxidation

O AR 09 GG 55 BROTRIS: BE A v

fld@ iy maxteterveasauenched dathe adatical ddysbdivinosulfage deaatnideate (2.5 g)
ﬁqléh f lt@re%lt PR ﬁlt&%aﬁee@ d’i[kaegﬂ (f)\]zmtfll fﬁotﬁgy(gg H}LS Qlf'a‘lotﬁ@ goﬁlbYMeH t?ﬂtrates

magnhesi um brom
W@lrepcoumiltmedlzn vgtuepo ghye dlmoylel- hmdnosyroxthyih pedoliding- hearboxylic

' ket : i dation.
530 LAERELI 390 5,006, AP o T B8 B
fiethgeptrifigitioni ke oxi di zing agent. In step 5 6 the

GIEIYILIHE %deo%% \I\;El ?%9 g afid ltf?’e a%@ﬁ(ga(}%a?ec%t%?iﬁ% ?féﬂ{r?a:ﬂnt%g following were

IS a co
a(mlrarlyiamperedn th the invention. Many variations on the

procedure f ar 5 0 re
to be wit h? s }?ﬁ%&&%& 132r$ o@ﬁf@r?&?dl@{‘? c%gb%lz_qél(fc Jyf\’d 1%% b ] ester
grellawyil, 94 %hi um reagent may be used in in step 4

Speci fic detai] i;a)cn? [P g@#ogﬁxfrﬁé{ﬁﬁgggﬁql Qlnd P%%rboxyhc acid tert-

i nvention arey escri B es secC
betybester (talburlesTbig, &9(9hpounds of the invention are

usabl e f or PPydﬁt [ err‘;jlett 158bu Ser?dcledsne ar%oxy llcte{c%)dq Rrt- butyl
associ ated w1t ero Onl n ne ransm SS on

emafre@otmmlasslmlelom%l)prt ransm SSI on and/ or dopam ne

neur ot r ans S e ses and con | OnNS
el ude. oo e gy RERGRT o B ERRRIuh T2 hdppic acd er-

bstybehirzaybburisd ail, af)@i%jt her psychoses dyskl nesi as,

drug addit n V. o
di sease, %%g})ﬁjt ?’8%‘ &}@flli? ?lmegflgor eorpéf B&rrﬂl me'i([ﬁglf?,oxy lic acid
ehslessl eser,doolputlsds vé, WOPayi our, pani c attacks, social

phobias. BB SRR P L PeR PR REE b o

byérpﬁtdriié@;lgdaﬂjmﬂ;c aiheertAS i e@tedép(ﬂ;d@m ol mbe%):agid
Sel ZUu |
of sondi t1 o EeaR A i Ry Bt B R g R he-1-

cabohylic agd téc-domsestake, brain trauma, cerebral
i schaem a, head injury, and haenorrhage. The conpounds
of the invention are also usable for treatnent of
slies Or dei-Buaihd-fdis@aserollirgt esabxilivencid derdrutyltestact
uch .as,st.ress nti.nence, ur i ncont,. nence, beni
Postd Stignet £ Eamm L Bty SRR et g 0 rer
bypkesteef(0.683 @,cacios ﬁﬁmcﬂbﬁnt[DQM 30nmL)utioraryhd@bnitrogen was added

@ﬁ\@g QZS&)C z%/ r?eg{b\?ffqltgl%byﬁ élrsglg nar l‘% ﬁ% {:eg?%q?r{ %ﬁ%hr\é:%vas warmed to

mb&hateﬁqzémtare Aftsti4th the rhzdju@ﬁ aikiuge Whaditleed with DCM (70 mL),

PEREASEREL RNt 2 P RERIS: 30 g hety SRy flered and

tdhdéht\tﬁed anthcas Clﬂirﬁ}ﬂcﬁgblyby almnemge@ﬁlﬁ/otsﬂh@a flondouwh IF_Jt@Ay in
| sease st at I at

nth
BE e 6 1 PG 21 BT P RBE i FBD)BF SEAUGEDIT etk 0359 g
1.achudbings 9%630s bphlewellovlr bii ted to, neuropathic pain,

surgi.cal pain, visceral I n, .
Hnﬁfla%%ﬁ\‘/feﬁ SRS EPRATE JoaToRralseHTRE mismits (aifefloytiae were
Similatly Peeparddgr ai ne or cluster headaches, nerve
injury, neuritis, neuralgias, poisoning, ischenic
injury, |nterst|t|al cystitis, cancer pain, viral,
parasitic or bacterial infection, post-traumatic
injuries WD 2008/ 074703 PCT/ EP2007/ 063736 - 103
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(including fractures and sports injuries), and pain
associated with functional bowel disorders such as

wo eoospaishe bowel syndrone. Conpounds of the i NRENEPIINT/063736

are also useful for treatment qf arthritis, including
but not limted to, rheunatoiJ'arthritis,

spondyl oar g t hi artheiti sy )

oot cour  nr 1100y ofgn AHENARE IR a0 oy eser
faglemiebsoinPR2BP)i ti s, osteoarthritis, gouty arthritis

and ot her an Lith € i1 I NLStraki Qo

Phar maceut ?gtg P‘B&%‘%S g ?({b?)g%ﬁ% IP%Q&]{I#%%C?%B&%@% U tert-butyl
piterr(nelogtess odl 77cONposi ti ons conprising at |east one
conpound of (&5 -?s%%ﬂ{yl-ggxyrgﬂélihgfli ’-ca%ox? hag :ge‘/z!-
i somer, racem c’of non-racemc 10 m xture of iSo
oolaurlsharib@g ot i cal | y acceptable salt or sol vate

thereof, t \ t, | i .phar.n i-cal. ]
acceptableggg%gﬁéﬂﬁ%éﬁggg% ﬁ%ﬁgp&g%g gﬁn?ﬁggé%g%%?%”tbuqﬂ
estat/ gellowodpdiytoncti ¢ i ngredi ents. In general, the
conpounds of _kavent hon, W [ i nis in. ]
therapeutiggp%§$%%$ec€%%gpgﬁ%%%?Q&?%gg%géfzgﬁggdmgaatmfbuqd
estaefobdirkedels 8oP6)adm ni stration for 15 agents that

serve simlar, Jt)biti . i I r an r

Cypt cal 1y ettty - M EP P RAPES AN pRY
pyrdolithsd- 1 prafosylabdad &+ 3utpgseai(bglpudiesp edilrig);updn

nuner ous f orL.S s, the seyerit f _the.di seas .
Lo bt T eat dq ik 2 EHAR Y Sh btk Dy FE MRS Boxytic acid
subpewgt ¢starhe pot ency of the conpound used, the route

and form of adninistratioqketglk)hpdication t owar ds

whi ch the adm nistration #slg%regred, and the

pr ef er 2Edasxyatechy2Q-fexpel panaéling- 1icheboxelid @ad tert-butyl ester

actitioner i.nval ved. One of ordi,nary i1l in the
BbE St PEdserits ot s roeRaSen iaonegn Siteane b et
undue experinmentati on and S@GHE®IE Bnce upon persona
know edge and the disglosure of this Application, to
ascertain a thera ggﬁ?%a]ly ef fective anmount ofyt he
compounds o he esent invention for a giygn/ 3

di sease. 110) ds of the invention 4Fﬁ$;¥y
admi ni st er edNas @Bsencettical Tor nulat | ﬁb_&g
i ncl udi ng thgge suitabl e PdPAbTal (i nchludi ucca

and sub-lingual), rectal, nasal, topi c&8QC pul nonary,

vagi nal r parenteral (including intranmuscular,.

{gsHapd saliion of fredarHBehr-Pyrelista b %?éb%fWL‘C acid 1-fert-butyl
b 2RI Ssker &0 BI S48 AtnhQNpparkd uding HeProttiduddb®orbPiration 3
adm nistration_ by |ghalathn or insufflation. The
peRf by HAF ffhiRE! 2673 deiinAfIsTraesTotas adldge REp ki 4 8P a1l of 1.7 M
S3hich & BIVEBIogMmEBIdrypHasS&aee 15 adh R suthiteh tkémtdgal

adj usted accor e ree of 30 affliction. A

) ding to the de '
ESHRSEUHIE B nebrysetiinds o fiend-Shaysnthe serction JHEHE; Wi qygnched by

RS o' TdRIm Qﬁlfh\f@ﬂléda%hteQ@jg}Jﬁl@WOPP@fj @) 8nd Men warmed to
diluents, may b | aced into the formo

. e p f. f
pRAkRREECTatale. dofpesion BHsuEhYa Hittediwih §HAC §39gnL) and
RRALIRCRUEIGRhK COIPEShED RNA FROMC (200 hL Jas@8R aibiBed @itates
be conprised of conventional ingredients in .
veinceRtqdingd ingagiodparceiogrsess ofli PHrifeatigngyehiromatography (silica, 10
adgio} ERNA indfekhies) m@r&ﬁh}@fﬂf@%ﬂl—ﬁ%rolﬁﬁ%—lQ@rboxylic acid
unit WO 2008/ 074703 PCT/ EP2007/°063736. - 104 dosage
teor bty laster €6 pd&g 3-0qrymeliidsP 4b) 4 agdpe celopdesidlunt of t he
active ingredient comensurate with the intended
daily dosage range to be enpl oyed. The pharnaceutica
conpositions may be enpl oyed as solids, such as
tablets or filled capsules, sem solids, powders,
sustai ned rel ease formul ations, or liquids such as
sol uti ons, suspensions,

i ester,
rs
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5 enul sions, elixirs, or filled capsules for oral use;
or in the formof suppositories for rectal or vagina

w@wsniavy ati on; or in the formof sterile inject/aRi087/063736

solutions for parenteral use. ,,Fornul ati ons cont ai ni ng
about one (1) milligram of active ingredient or, nore
%‘ﬁpﬁgg ¥tg: r%?%pg focgdLng' ah® t}?ebag}ﬁ}ocﬂ?'%?e d%?%%]gg ?fgaﬁért}aag e following were
mepbd$enmaﬁﬁve uni t dosage forms. 10 The conpounds of

the invent Istgq e

oral adm n?g??a@ﬂolgﬁod% égg f or n‘éjy%ﬁgmﬁﬁla?ar\@é}gﬁzxggltm butyl
eterposlotiilensiladd %bsage forns nmay conprise a conpound

phar rmeeut |y B SR DI RAP2 forimyl-3-propyi-
amtdyhnconpdnmwhcmthﬂﬂhaﬂnawedtMoaﬂﬁyoanﬁebtabIe
carriens, SRR SLAEL FBlAA PrublSgy Pl SRR Coturs
chpgsSbbsndcachet s, supp03|tor|es and di spersible

Jubst ances W ek REgh i ZhroB BB BRE b BN acid o eses

a@hnnkmustﬂﬁwllzers Iubrlcants suspendi ng agents
bi nders, preservatives, é%&atoﬁ% ntegrating agents,
or an encapsulatlng nat owders, the carrier
gener al | y- F&nwlf%pt@byl plipeiidiae- lsalrb(dcyhb hall ter&batyﬂresttmr e

ded active c9 e bl ets,
The Daghei e et hib B R Aoy S ETRIIE St ke
carrier having the necessafgHBEMIIFng capacity in
suitabl e proportions and conpacted in the shape and

si ze '§@@1 The powders and Capl ets preferably M
cont rom absat! gne (1) about séterty (70)
ntJ of the. aghave. kBfiblsve conpo d SUIt FI carriers
ﬂ%l ude but are pot/l i mit e %"@ar bonat e, CHO
magnesi um st elsGt €7 talg I ac% G383yl chleride nBoc”

dextrin, starch, gelatlne tragacanth
nethylcellulose sodi um 25 car boxynet hyl cel | ul ose, a

bew 1mal prop@- Mpeidif©¢aadibitbbSllic adidd -fehebihilkrer Theehyl 84ien
prepar.ation” | ude the fornul

&y aﬁﬂl@tlaw?%ta' " 3%5%@1&19&%46%@&4%% leaf%tg?@g mlL) at

CAI0 ds;adREPMh |N§Bo@ tﬁﬁ&ﬁﬂﬂl@éﬂcﬁlrﬂ&ﬁﬂﬁﬁ (Q@g BGhine®. The reaction
component Wﬁﬂ Qr. Without carriers, ounded by

sur{
mUEHFe WasstirigA pk 18" fPh3h@inuesaheg - ndewowﬁne 14.2 mL, 146"'mmol)

whitllbwiylad ded: a0 B @& tidM thiktQZengasirA at L73e uded furfirRbbehsinutes,
owders, capsules, pills, cachet 30 and | ozenges

may
Qe (I qoFR HEREATHERNG Sflofregé?rali hotm g geﬁ?t&trt Wi quenched by

£Adi8sn bPLEaeHatake NHICI %latloﬁgﬁﬂ BitsictedtviNEION, ‘FH@ combmed

liquid form preparations including enulsjons, é

RIZARIC re§tracawer@d§ase%st vitth Brige. dstsd oveisMesWs flrsr on eV@dwrated

§Rbdrded REMREQRAI el r@ﬁaué/\ms%ratee by nﬁandeslmaa)gba%hy (0% to 50%
converted shor tl% ébefore use

nteryes) t 1oAg (ARl 9%4 pr@dkpwrlﬁwesbtﬂtqa%yhc acid 1-
tearbﬁét QXRAPHLy lebt@r @S%ﬁb‘@oﬁlr opyl ene glycol sol utions
or nay contaln enul si f'ying agents, for WO 2008/ 074703
PCT/ EP2007/ 063736 - 105 exanple, such as lecithin,

§1Qf) bi Yo ARNIYrE A Srip@IdiRC @Qhﬁ)oxﬁ%%rts&ld’lte‘s@P S C an
pr epar ed” by dISSOIVIn?éthe act I ve conponent

%Ra@ép usAl ohddr oy Pineridince e vliarampc acid Lagprbyityl ester 4-cthyl cster

(51t9333g sy Z&H S0l )R q"HEh 195 &) @9 08@&Ak SlowhARIRY Sithium aluminum
suspensi ons can gare néﬁédls persing the finely

BYdJlCl?éél O tin JElFg 6$rﬁ6né mme]) gacfon nlwt%ewaesﬂrred at 0 °C for
material, such as 5 natural or synthetic gums, resins,
nethylcellulose, sodi um car boxynet hyl cel | ul ose, and

ot her well known suspendi ng agents. Solid form
preparations include solutions, suspensions, and

emul sions, and may contain, in addition to the active
conmponent, colorants, flavors, stabilizers, buffers,
artificial and natural sweeteners, dispersants,
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20

t hi ckeners, solubilizing agents, and the Iike. 10 The
conpounds of the invention may be fornul ated for

w@200entenal  adm nistration (e.g., by injecti oPCT/EP2007/063736

exanpl e bolus injection or coqtgnuous i nfusion) and

may be presented in unit dose forn1|n anpoul es,

BEeIeH(Edr', e S¥idnag %2 theIRb lﬁdd’%ﬁ‘gP N HSHLLIRI0, WAd stirred

~Hose IContal nérs w th an add présetvative. e

mgm[mlshytat teeyperatatefos anhhéwr e aélds wspensiogeatyia filtration
PRbHLORG A RTHIEE TR, T ALY B, AU PR i s

gﬂgmﬂﬁYdEManles of oily or nonaqueous carriers,

H‘} & &%?Ea%e fl gHglrld Y eéé{/ 5e g—{a(ﬂg Gra® Hﬁﬁ;{’\!‘e n& dlchloromethane

OHSDveL)mﬂd)cookddo T 6 Dalmlle‘élybukjamd@(%hm £3Q Iarrg)l) waslgnidy added

%&cggle %actlgﬁl gn&@%a wis ﬂltrtaeldrllt f %ﬂo?tl? Erglrd A& n%%vg Veqllaw%%l dissolved

Bt @mlbrcznatbjara:r(dl) cmL)d/m pblvsé)r z[d};ieég éftelssterhg et ﬁat"C\feﬂ \5, minutes,

tiv y | Q

L0 050 NOEATL S YRR 285 LA st o

teyrqmmthrembr o figwnthso was ijomched with dﬁ@t artdugxicratedd evﬁuhr e

H1cﬁloromet}1r§rée: th?(grrn%mfa %an?c ex?ra%ts ’we}3 c?rrl]ed o%’re]:{/ Ié/[rgtSOé flltered and

bnmcémuramdl ahéa rf:ahrced (pmsSLHle Thiadﬂmdlu(SWasqiurlfwdﬁxy ﬂtakaChromatography

F(P‘g)gtg) g'ro/s rrg A eﬁ;an n %FE i og(7£ ?/tgao?rgsf%myl—?—%ro%yl piperidine-

exmﬂpkﬁuxhelkﬂﬂnnwaxeﬂawm@ﬂo@msamueous or 0|Iy 25 base

with the addition of swta@X plckenlng and/ or

gelling agents. Lotions na rmul ated with an

aqueous or @3{B¢nbdggr@hidinadyl)-(1#-melobb-al)-mkthanone

ntalnln nore . .enul si fyi.ng agent .
Lhepmre mrocgumdscied EM Ry e Rp gt pugrorging to the
pgeedsshowhirckdlemeags. agents, or col oring agents.

For mul ati ons suitable for é@@h&ﬁ# adm nistration in
the nmouth include |ozenge gsing active agents
in a flavored base, usually sucrose and acacia or 30
tragacant h; pastilles conprising the active ingredient
in an inert base such as gelatine and glycerine or
sucrose and acaci a; and nout hwashes conpri sing the
active ingredient in a suitable liquid carrier. The
conpounds of the invention may be fornul ated for

adm ni stration as suppositories. A low nelting wax,
such as a mxture of fatty acid glycerides or cocoa 35
butter is first nelted and the active conponent is

di spersed honogeneously, for exanple, WO 2008/ 074703
PCT/ EP2007/ 063736 - 106 by stirring. The nolten
honogeneous m xture is then poured into conveni ent
sized nolds, allowed to cool, and to solidify. The
conpounds of the invention may be fornul ated for

vagi nal adm nistration. Pessaries, tanpons, creans,
gel s, pastes, foans or sprays containing in 5
addition to the active ingredient such carriers as are
known in the art to be appropriate. The subject
conmpounds may be formul ated for nasal adm nistration.
The solutions or suspensions are applied directly to
the nasal cavity by conventional neans, for exanple,
with a dropper, pipette or spray. The fornul ati ons may
be provided in a single or multidose form In the

| atter case of a dropper or pipette, this nmay be

achi eved by the 10 patient adm nistering an
appropriate, predeterm ned volunme of the solution or
suspension. In the case of a spray, this may be

achi eved for exanple by neans of a netering atom zing

spray punp.
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15

The conpounds of the invention may be fornul ated for
aerosol admnistration, particularly to the

wo e®plrabdry tract and including intranasal 15PCT/EP2007/063736

adm ni stration. The conpound wikLl generally have a
smal|l particle size for exanple of the order of five
(5) mcrons or less. Such a particle size nmay be

obﬁalned by neans known in the art, for exanple by

mi roﬁ—'Fhea% i ve\li n ed| ent SPR2 proyi def

pPessvr | zed\”eN@%\(‘ﬁ{*C{th ta IeBprol I ant s§ ch
chloroflgﬁ%OQﬁgpon (CFC)E xanp 2

di chloro | uor onet hane, %rlchIManl au- anemsor Boc

di chl orot etrafl uoroet hane, or 20 carbon di oxi de or
other suitable gas. The agrosol may cdHveni&htly alsqg

contain a surfactant su as |lecithin. The dose ‘O
drug may be controlded ly g netered val ve. _
Q

of Eﬁ@sco RO 4 ,
| act ose, st%rc starch derivatives Such as \
hydroxypﬂﬁﬁylnethyl cel | #%se and ponV|nyIpyrroI|d|ne

(PVP). 25 The powder. carrier wll forma gel _yn the
nasal cavity. The [powger conp03|t|on may be
in unit dose bor exanple in capsubes 0

cartridge gel atine or packs fr,om
whi chy y be adm ni% panNs of —ah-»
i nhalN\er for mul at i_ag e \pr epar &d

with 8nterfc coatlngs adapt ed Nf or Sust ai ned _or
control | ed rel ease®8tni ni stration of the actPbe

i ngredi ent. For exanple, 30 the conpounds of the

present invention can besfQrnul ated in transderpmr| or
subcut aneous drug del i vdevi ces. These deli @
systens are advantfge-- en sustained el easg o

t he conpound

Pﬁirﬁi&h&e diéLalmzarbyx;&yst1drt5teetrtmtylrester t3e(¢D gdb@atrmmebu]ﬁ |-

b R SRRt Ptk i o2 R loblei n &' pi

dman]h))lrlﬁnnmpbcrmz@% eély@arb(ﬁinlfmd:@]ln}eirodﬂbﬂde (2014 @ 15 32 mmol) and 1-

BhaPRa Rt e Bty 207 alaou RErRERaTE0 it i bottomed

flakagé dissolned inl DM FF36 udh). Disapropyirehpaueprr(atliob, 34882 mmol) was

bdi vi.d t d £ t
SR FEang et PREE S har TR E BBl Sy nours.
The raactéon wes quepaoddageddpioppdnatdrand extriveedaitk agel acetate. The

con i ng di screte quan of p ar at

Sk BrdanfatiSiacs Sedsihed vl dto BUABREE R ogaE0S fitered
amfpmabe&tedAhﬁiar retdlneeclqmeisum%g@ X6 pri7oam yietd)af 6 a(msdth exy-
tahbl et, cachet, o it can be the .
b G et mlicn S baniE Rudee P hubbed 3R agalsHow ol
f/vhfcmwa@ubﬁlnihlé hatsep phidionafiether patificdion) ers and their
g.or. lations, are  described_in Rem ngton: The Science

[5gy Retnoe BIMEREPREEIIESSE P daITEd by E W

Martin, Mapketfbimahiln@riGenpanyipeddinb- 1edirbégtic alidsdrobutyl ester;
Pennsyl vani a. Representative pharmaceuti cal
formul ati ons contai ning a conpound of the present
i nvention are 15 descri bed bel ow. Exanpl es
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The follow ng preparations and exanples are given to
enabl e those skilled in the art to nore clearly

waendenstrand and to practice the present inventPOIEPINBY63736

should not be considered as ligiting the scope of the
invention, but nerely as being illustrative 20 and

represen f. a1 ) R : .
may be U§S Meﬂﬁ)xﬁrl}ﬁe@g car J?I?O)ﬁ)og%gl\é\a%@? AT%@\@M g%&d?l?e% butyl ester;
Aceti ¢ adi(MleBroxBenethyl- ca(‘tmg}@aazj:tidmef]t—cgboyﬂic acid tert-butyl ester;
di cgbonate 25 t-BuLi tert-Butyllithiumt-BuCH
tert-Butyl al cohol m CPBA 3-Chl or oper oxybenzoi c acid
DCM Di ¢h}-OMetietxhanahWetahydnenyd) -eeboret ldearb®Eghic acid fert-butyl ester.
Di et hyl am ne 30 DI PEA Dii sopropyl et hyl am ne DI BALH
D |sobutylalun1nun1hydr|de DMF N, N- Di net hyl f or mam de

dol¢ 3 lp(mvh)cmdrohdme 1-carboxylic acid

&ng a goxy-s oxo- 1Ianbda*A5*-|oda 2- oxa-i ndan- 1-vyl
Dppf 1, 1" -Bi s(di phenyl phosphi no)ferrocene WD
@%Blllt@mfﬂlﬁﬁﬁl (FP(Z'IMEFI’ZJ@WQGSEBE 22:131080l)BDE added to a solution of 5-

B PR P TLDRR PRI a3 G RO P g 7o
hn@uuﬂumhn@nabq@mapﬁyephﬁﬁkmﬂwhﬁdnmwyb@mzmtmsaaeia:75°Cfbr15
LAletlfTslr, I ;Ja]r,]rs]o dti’l rr?qr}%nqnh%gcr)xy@éq qr !a‘rlng}l;l kl?%na;f)hdme 1-carboxylic acid
Mbttﬂilamlefstelr(bﬁ(}/g 1@m60nmdé in IBE (§-bL pwassdiwdy ndaddd ehekGsulting
rf:lé)ESFeva%esrs 1rrlélz raP bi%t ?ﬁes% Ingrglytesskigéo | de TBX{/\_T\arIm to room temperature

Fanmmoni’um f T uor anmoni
h\}/dﬂ raqngend sfil hate Thd Bavon eng qlﬁimtlyéc’cbymidllt}dr&bﬂ ayslatura'tMthueous

qdot r i nethyl sijl ane Trieth J1 :
RSP PR Baihiob P RIS TR B Tersanic layer was
El'ﬁd%d aley O gSQur @lteredr hﬂkFeV'prlraafdﬁldﬁlyf aeminmﬂ prasstiteu@he ded2 @esidue
was pur1fl1e|gl% I'H/ sh ch%matography (10 % to 25 % of EtOAc in hexane) to give 2.66 g

(56 % vield) of 3-(1-triisopropylsilanyl-1H-indole-5-carbonyl)-pyrrolidine- 1-carboxylic

acid tert-butyl ester as colorless oil.

Step 3 3-Benzyl-3-(1-triisopropylsilanyl-1H-indole-5-carbonyl)-pyrrolidine-1-

carboxvlic acid tert-butyl ester
Lithium bis(trimethylsilyl)amide (1.0 M in THF, 12.1 mL) was added to a solution of 3-

(1-triisopropylsilanyl-1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl
ester (1.90 g, 4.03 mmol) in THF (25 mL) at 0 °C under nitrogen atmosphere. The
reaction mixture was stirred at 0 °C for 10 minutes and then benzyl bromide (1.9 mL,
16.12 mmol) was added. The resulting mixture was warmed to room temperature and
stirred for 1.5 hours. The reaction was quenched by addition of a saturated aqueous
solution of NH4CI, then diluted with water and extracted with EtOAc. The organic layer
was dried over MgSQy, filtered and evaporated under reduced pressure. The residue was
purified by flash chromatography (10 % to 20 % of EtOAc in hexane) to give 1.55 g (69 %
yield) of 3-benzyl-3-(1-triisopropylsilanyl-1H-indole-5-carbonyl)-pyrrolidine-1-

carboxylic acid tert-butyl ester as a white foam.

Step 4 3-Benzyl-3-(1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
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Preparation 1 5-Bronpo- |-triisopropylsilanyl-1Hindole
Br NTIPS Lithiumbis(trinmethylsilyl)amde (1.0 Min

wabeg/02803, 28 nmol) was slowy added to a 2BCT/EP2007/063736

sol ution of 5-bronoindole (5.0Qg9, 25.5 mml) in THE
(60 m.) at -78 C, under nltrogen at nosphere. The

R AR S TS 0 5 30 TRy s
0W&S tand s@dutiomhie3-besayl- 61(ﬂ1grlr$ppmpyleﬂmt 1 Hsindpleed carbonyts C
Eﬁ&olﬁag &}Qiﬁb%ﬁcghé &?%ﬁd@%ﬁeg QH% tl%ﬂﬁﬁ%@%@ FHVES5 AL). The
eeduihtmg bniglof yeHowanituat eds sigreelon§° §cfb1u20 omués, ﬂ:ltdn(wa,s q86nched by
& cllH(tn? ?f WhdD t’lﬁ@%&f E{&m%r}%zlc{d}g wa§ g‘)Hl’ac elag/vlm WJ{C, af®the combined

xtracted w’ e organic
sepaicddyets, wae dedd ove Mg&g‘aoﬂl,terf:ql hméc@poamﬁ mﬂap oadaicetipressure.

J‘SHQ 96'%51(1‘[1% %g sgﬁlﬁ&ﬁ%ﬁ%{ﬁ ngzltg %ﬁ}i}lﬂf (ﬁﬁ'ﬁ) lé/d %o 59 ] 6 d H(}EGDAW hexane) to

I'OI‘THO ra exane

9iwo¢47jm|gg93‘%9)4elg) of(EQBeI%yyBéllH}mqule 5-carbonyl)-pyrrolidine-1-carboxylic

gﬂﬁ’ B Sbbr 05 b8P ke eP2b07) 063736 - 100 In A

simlar manner, using the appr opriate starting

Mﬂ(ﬂ h‘anmblstml @sthr and (-)-3-Benzyl- 3 (1H—1ndole 5 carbonvl) pvrrohdme 1- carboxvhc

ga I[ S sopropyl silanyl -1 H pyrrol o[ 2, 3-b] pyridin
e—%ééfﬂgg—%—eﬁé, yellow 5 solid); 5 -Brono-2-nethyl- |

The thSﬂpllnuplyieSI df&ﬂl_?/én—ziﬂkﬁ = | Hdohdnle 5-carbonyl)-pyrrolidine-1-carboxylic
%c_i% &P utyle sgel | gk {eggl% l)|y2c¥1¥ral 1—21P§C ‘E'hsrl’Xéj 4 8h1r!:d_pak 919 ¢Slumn, with

SO/H&@ hmﬂe/—E(t@Eﬁﬂ%uL&ﬂundn met hyl -si | anyl ) -1Hi ndol e; and
E5nng Xfluoro | -triisopropylsilanyl-1Hindole.

Prep

(R tx]?gBemZGPl (Snyhg/Ql() dLREEIOR).di carboxylic acid

1- tert but ‘I-; ester 2-nmethyl ester The synthesis of

( REMDY %‘F?E'i pyrrolidine-1, 2-di carboxylic acid

1-tiard = bug.yd (seshen.c2nL bPEMB Y| ester was carried out

accord| ng to the process shown in Schene C. SCHEME C

step 1 - step 2 - NCO Boc20 QCO2H CH3OH QCO2CH3 014 2

‘5‘[&)9@0(490(% Bz @Ppytrolidin-3-yl)-(1H-indol-5-yl)-methanone and (-)-(3-Benzyl-

| -pyrrolidine-1,2- dlcarboxyllc acid
1 Hdndol-Savlyimgethano

A@)l’u%oﬁ%@ mdi( PWM A NQU‘I‘? ‘12 n@@rsp&)&ﬁhé@toaé:éoﬂltfo% (Q% bnzyl-3-(1H-

nmol ) and 20 tetranet hyl amoni um hydr oxi d
gvélﬁleaﬁwbamé) -Prrrghdige-1i@rhoxippgid fet- B @Fﬁrtemrrt@nqq@o(w mg,
U%ZS Yf@ﬁ'ol? Iﬂ M’é@@{ C‘S‘}qﬁf T'Pl'etr&)gﬁﬁ% Ifaféryeﬁgw%lﬁﬂbﬁ Sas Etﬂ?&i at room

g, ter 48 hours
anﬁ@é%iﬁ’@ fpbé bpélffb @Fn egai@} 2208 ‘anq@qlgendseﬁob}h#ﬁéllﬂ}orxmfsaqueous
@Q@@pl( l.Oa‘lf\/f) €fhe mixture was diluted with water and extracted with DCM. The

combined organic layers were dried over MgSOy, filtered and evaporated under reduced

pressure. The residue was purified by flash chromatography (5 % to 10 % of MeOH in
DCM with 0.5 % of NH4OH) to give 179 mg (93 % vyield) of (3-Benzyl-pyrrolidin-3-yl)-
(1H-indol-5-yl)-methanone, which was dissolved in a mixture of DCM/MeOH. A
solution of HCI (1 M in Et,O) was added, and the resulting mixture was evaporated

under reduced pressure and the residue was triturated with Et,O to give 173 mg of (3-
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24 hours the reaction mxture was concentrated in
vacuo, then partitioned between ether (100 nL) and

wowe074788 nl). The aqueous phase was washed WCTEPR100B063736

(50 m.) then 25 acidified to pH,4 with 10 % aqueous
citric acid (20 m.). The resultant sol ution was

Bé{zk@g)sr?&i%ﬁﬁ ER O %316@&— —{715]—31}1 E}g%rg)zgﬂro?lgg ?rtﬁgﬁfé) er Aasa

ahite pawd«sth&t:éGS [ M-+ © gzcs 81 .40 mg/1.0 mL of MeOH)

R benz r ol i.di ne X
4 P TRE By he D b P BgTn, Y@aﬁ%% 3P ftelingne
ﬁﬁ&ﬂthlaﬁdé&r&lﬁt@mer B was prepared: [o]p = +24.4° (5.45 mg/1.0 mL of MeOH).

(i Bere s Lo byl SRUBONL L REl el i, he following
s&hpléuﬂmmﬁe% ))arzdbenzyl pyrrolidine-1, 2-di carboxylic

ﬁfﬁ and ﬁ%ﬁﬁgﬁbﬁr(@tﬁﬁ )Yléb é@%ﬁémﬁﬁm asé e (10

%ﬁ/gﬁgﬂ%ﬁmﬁlf%h k%eaa&msssm M+H}L0 added
- dl azone i on
hexanes, {151t ry}” Jﬁ é%\m"éléoXY bﬂ%ﬂy&%f’\u%ﬁ-w&trmt%a%@

\/\/aftfyaﬁbchlbrﬁi@blhgelmb Iikepmﬁi atms e sbersgopcentrated in
vacuo to g ol |

chr omat ogjil Aphy- IP§?1F| %?rg@“YI)PE‘%Ir‘g}é‘%E@gmeﬁﬂYHeWg%I}rﬂe

\lﬁfdr({cfi)ml%l'e,b@ﬁié/:iohﬁ)/MSGi 33b (me+1)2- di carboxylic acid
;Lm:ﬂert bﬁJ /g/ glglgéfﬁrb@}qy lr@blgfr]:% S’[:J é 151- 1nd095 -yl)- m?éth%:r%lone

ﬂry@kﬂc}ilm%l'eflﬂhmdraﬂg)érsél@d I Id[lsnﬁ3i3- [sarpxylic acid
tert-butyl ester The

2- but yI - B-toFlpro-psiay m‘/ali i’ 3&&#&5&9’14"&%@ -gethanone

teﬂiydﬁi&hldnd@srte@rpowa&,WBQ?PMQH ;according to the
process shovvn i n SCHEME D CH3

st ep
step 2 - I@sléwlt 33(‘B@?tlmwdsnmb@mpbdmr3AﬂmnethaW
BOG, hﬁﬁﬁ]@ﬁs@l—&SN[q:ﬂ?O-lDl\/PC)l ~ NCHO BOC t1
OC Step But y yrrolidine-1 dlcarbox%llc aci d

1-tert- b[}rgﬁl‘l Qé@f%?rozqulwvrre%@@rg Wld) (4Hgipfply ggfl) -methanone

SO'Mf&ﬁl&fdeM Wme%b%erll\/{?sQB?@[MQ kic aci d
1-tert-but ester ester nmol )

in THE (B9 ?/%El}low bengcp‘/aw&duha& &%r@gbg xk)agleﬁataeae
L VS Gkl el lglmmsolgf Mso Y {,Mw; ron |n THF 14. 4 mol )

dropw se, After ut es,
1 i odobu&%ﬁ@zylzmzsolré&n 3:1>é) - ﬁﬁﬂl‘ﬂ lfthﬁHESOd) eshaggge

r&hpﬂi@e%lomgh& @@gusqa [MYRture was stirred for
30 m nutes at” -78 war ned to anmbl ent terrgerature

over 90 (Wwvle@/rrqlhﬂérpr3q>d)sﬁ%h@d%1y011ﬁ%1néeh tometnone
Satﬂya?écﬁfi)rﬁﬂw?gkﬁelww@é?%@ﬂ s@ohedq th  EtOAc. The

conbi ned extracts were washed with saturated agueous
NaHCO3 affdBenzyheiperidin-4-yl)-(1H-indol-5-yl)-methanone, off-white powder, MS

=319 [M+H]";

(3-Benzyl-piperidin-3-yl)-(1H-indol-5-yl)-methanone, white solid, MS = 319
[M+H]": the two enantiomers were separated by chiral HPLC on a Chiralpak IB
column with 65/35 hexane/EtOH + 0.1% DEA, 1.0 ml/min;

Enantiomer A hydrochloride salt (white powder), [a]p = -126.4° (5.12
mg/1.024, mL of MeOH),

Enantiomer B hydrochloride salt (white powder), [a]p = +129.4° (5.26

mg/1.052, mL of MeOH).



20 then dried (MyS04), filtered and concentrated in
vacuo to a yellowoil (4.5 g). Purification by
wae kooswrt7exyr aphy (silica, 10 % Et OAc i n hexanesyCTyEP®07/063736
2-butyl- pyrrolidine-1, 2- dlcargaxyllc aC|d
1- tert butyl ester 2- nethyl ester (2.57 g, 9.01 mol,

69 FAPn b1 g' )?ms g@lnﬁ)elfl{&ssl?en%lk léhd d gmteﬁal%né‘ll? ve

procedure an proprlates erla
Hydrdcblairidlg, méeneelloz@os\rdw INAS |:>849de~£ eJd WD 2008/ 074703

PCT/ 3
ST OB A gl pevnon
hydtashtorislat whitesdidr M3-m#7HM+He'st er (colourless oil, 85

S
s Adabpleih ol ARG ER B0 it abovs prpclurs s shomdn Tabl 1
1-tert-butyl ester 2- netEmpmpds?er (colourless oil, 76
% usin e
2 (5 5 PR A Sy e gl sabpniple
The gmitlektit wmeﬂutnzl,deydrlbedme th1s Rramgler yvlas estiet o@mt(mimgete She
roc sshown1ﬂ@d%s' 1,1,1-trifluoro-3-iodopropane;
p §;Isopropoxynet iyl - pyrrolidine-1,2-dicarboxylic acid
10 l-tert-butyl ester 2 et$YHERHtMHr (colourless oil, 49
% from chl oronet hoxyi sopropyl ether and
pyrrolidine-1 di carboxylic acid %Stert

yl ester

2-ethyl este 0 I
2-1 sobubyl - pyr8lidi ne-1, 2- ’
1-t ester 2-ethyl € coljourtess qqjb, 67

Jo- 2-FB&hy| prop pyr roki di ne—»
liekondi d 1-£8et- butyl est ersi efgh‘ﬂa)

Nest X - 2. NaH, PhSO,CI
2- Cycl opr opyl PRt hyl - pyrrol i d, 2-di car boxyl i c acid
1-tert-butyl ester 2-ethyl ester (colourless oil, 50

% fromcycl pyl met hyl bromi de pyrrolidine-1, 2-
15 dlcanoxy cid 1-tert-butyl gster;
NCS 5- Di ng [ oicaruoxyﬁlc

2 c este
' 9| f rom I=i%dehr d

JPYTRG I di ne=N, 2- djocoar bpxy
xd2 methyl estérac (2R 4R} - 4- Yoc

” A\g-ButyI di met hyl - si | anyl oxy)
@' opyl - pyrrolidine-1, 2- 20 dicarboxylic acid
INt=ert-butyl ester 2-nmethyl ester (colourless oil, 26

% and (2S, 4R) - 4-
er -butyl-o

T
—
D
T
g
(e
c
—

T=

Ir=z

cmb@ﬁﬂ@ﬁqﬁ@&@%ﬁh@éﬁgOll 30 % fron11 |odopropane and

tert

15 Fresw ﬁ%ﬁ?ﬂ P%téffsm Pg‘iff?%{ldﬁ&ﬁ B Y Heminodl Wisasdpd 14 sdutiey of 3-

benz¥k BQ[H 1B@J<§l¥15 @Sﬁcﬁfyl)zp)rfﬁﬂfdﬂﬂle esh®oxylic acid rert-butyl ester (100 mg,
az%;ldlne xylic acid _1- te t.- butﬁ](05

1, b
024 aven) B REfS LT sofatpraraut | Sumigt 4 BuonyindiY
mL) lvals qcia@raaa&aa@pm avethe @'éa@ﬁoﬂ-rrﬁxtdtecﬁisbsﬁi(ﬁéﬂ la€rodeh €bmperature

-tert- Qhutyl ester 2-neth ter
for 4é Tppglsy 'Hﬁ TBtiogie qﬂelgc?laﬁi )é}aﬁ@fﬁew pPEampqugoys sobptiongft y |
20 NaZS%‘@!; gid &t @bdyith @t@! The 1(e§1§1hﬁgl fﬂn&&ﬁe Wis extra&edvith BN c; the
gdo propane and pip dlcarboxgllc aci d
com 1n€ p{ganﬁlfgv?ct%grte@rwaz @l ng&r rie apryar Qy, filtered and
evapraceiiRp yedfu@ecpwegs@rél THe m&tcmélv)as ﬁ’ﬁ’lﬁfe@ altény 88solved-ifiDAF bz
oxylic acid 1- tert-butyl ester neth éhﬁﬁéQSte

mL%zaIﬁl N (90% “h?’d‘?f‘é?(l;ﬁ’d]eﬂ%mga @z&?@@m% as adde \tipg. The
acid tert-butyl ester To a stirred solution of
2-butyl -pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl
ester 2-
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35 nethyl ester (0.842 g, 2.95 mmol) in THE (30 nL) at
O C under nitrogen was added WO 2008/ 074703

WEDDSEPZ0D7/ 063736 - 112 Li AlHA (2.95 nL of BCIER20M/063736

solution in THF, 2.95 mmol) dr.gpwi se. After 15 min the
reaction mixture was quenched by the addition of

egﬁlltlﬂg]n@g{(féggv\gss g\gegﬁégf(&ﬁlt Jt%C?ﬁt%é/%}wl%?thEﬁésﬁﬁ%@ﬁ ch1dfGe (38 pL,
g.efbmmee) fvias thentrdded dvepeise.difeeniatianexiixiure wag sioreddoy ¥ minutes,
g’leggfu%géc;t%a %?gﬁﬁég?% Pv%{ea %ggé%h%a%ﬁ&tu g/gaa? %M!l({tgd é]lth EtOAc,
oid thelrambiveed angandc elitraestweye wishied wtith Watert Haed over MgSO,, flltered
: h
erflc[ é\faggﬁté%dglﬂis Igﬁdllu'cezd ngg%shpee Tﬁ? Q?SEdu% ?g%ﬁ%dg gﬂgarsé e
shrmriaargrgp}prr(é@ (] '@cBO % of EtOAc in hexane) to give 150 mg (91 % yield) of 3-(1-

ly= 21 PF O r ine- |- | e PR
% rl_z'%{ %SFXIW'F 1%6%921@81%4 ?IQ%{/I\)/()%H)% lgejﬂz% 1?}@{(91%)1&”}/6 | %at%gk)qlc acid
fk{tl-lwiybeegﬂrrat hyhit@ faamopr opoxynet hyl - pyrrol i di ne- |
-carboxylic acid tert- butyl ester (colourless oil, 89
% ; 2-Hydroxynmethyl-2-isobutyl-pyrrolidine- |
Steplbdxy HBanzacisdfdet-8-dyanorll H-iedoler5-cdrbohybdliBibes syl iyirolidine-1-
10

0 .
it adid rerr-bu eter, hydr oxymet hyl - pyrrolidine-l-carb

ﬁnmbar(:[) agdnidet (@6 tmg, BBEY Imreelt) ewa$ addzdaa laIZémL oiund bbOOnAgsk

0 Lol ca
R T
%r;rol(dlﬁii fllR)irboXyllrdyai[cbbeymiﬁlthlydsteﬂ m30pg(,|0-2413-m1(nﬂ)1)1follawed by 1,1’-

ég{cﬁpl{e ”ﬁ)%h%/ﬁhuf’o)?é? ¥Ple ({4 0| | dl)lg.%d %rd%a{%ke)r?zx 18ier§:eacetone)
alpkr&aihmm‘if&ﬂhyﬂg-, 2011 tr&ilmlal’ly@Dme)qayé ans ﬂﬂy Ivmetﬁeyﬂ added and the
_g{gl}}/tr { ovlvl ea‘ggt € XunE %{ r & nact o) t}?erre or o r tI% ‘reaction

B% P. t(g)/f- “fo ﬁy 8?? HMoaP e ¢4 b8§%yllg
agxtdrd \ez[stcobld:ﬂyd) r(ﬁﬁh edmpbatliee andsfilicrecethrewihut detite pmfd The filter cake

é&ﬁz rdrtl)ibelzt 1th2Fbt gﬁgeﬁllgl)é& \g%ss;:oglcelzng%?e%zlllr%ar F%/(i rﬁssBEMThe

(e3luerkshs ﬁtmﬂec[b}uiﬂuib rchfurﬂiertogeplhw\(aﬁ %tdﬁEtd)Ad]MFhe(;ﬂqeﬁ&b give 115 mg

a si tion N gctho
NP i landire ol aito-| BBeb R S8y Papenaty,
pheolidast icarborilxd dcicerevvelsutelidstet ech pdlé j?ellla@l\fb(lﬁo m.),
washed with 1 N NaCH (2 x 30 nmL) and brine (30 nlL)
then dried (MgS04), filtered and 30 concentrated in
gi@p B03-Blhityil Bt Gadya oo 1 Blyindbleodvairbanidppyrrolsdihe-¢ acaridX vhc 240d tert-

% Et OAc in hexanes) gave
%%Lﬁ%ﬁr-z formyl -pyrrolidine-1-carboxylic acid
werdr-(b wh Iy wasideed '(OQL sohfiog, of 31( l%nﬁﬁf&kulfcﬁﬁl B9 cyaso-aHpiakele-5-
the abav ro
LEho SIS el g Pant SR GFF B ] ok g 0175 mmol
B MeO&T (4ympy, elrwed: by\fﬁtﬁﬁﬁﬁl &?lﬁﬁﬁd & @@H@BE@QK}&B@B 7$Ee reaction
I ne-1-carboxylic ac

P]é)ftililsa[) Z%v]eaggtaégo ‘p(E Edg 19 ﬁ%é&g} b?rf cocéeéi %room mperature and diluted
%1tﬁ®falf6t|ana birisepripesyimt MmyltaRyWdsekirgiteEwlth CRINIOKYdd ®ver MgSO.,

?ﬁered (5 Ezva%g}axgelzd under reduced pressure. The residue was purified by flash

chromatography (30 % to 50 % of EtOAc in hexane) to give 3-benzyl-3-(3-cyano-1H-
indole-5-carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl ester as white foamy solid.

Step 4 5-(3-Benzyl-pyrrolidine-3-carbonyl)-1H-indole-3-carbonitrile
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ester (colourless oil, 77 %9; 5
2- Fornyl - 2-i sobutyl -pyrrolidine-1-carboxylic acid

WO e0o8AODLTdy | ester, (colourless oil, 79 %; PCT/EP2007/063736

2- Cycl opr opyl net hyI 2-fornyl - _A%6T oI i di ne-1-carboxylic
acid tert-butyl ester, (yeIIow oil, 85 %;

r lo '
&SER& togr?ltcﬁgﬁbﬁ(?h{‘%&{s I%el{ri Jv51 g@&g&% ,CCE@EQ@;&?ILIII of 3-
b@gy]AR)(?) -czﬂano( tIéﬂnd@gﬁycta-ﬂabn’yb)t—mkolglmqahyaltbyoy})lic acid tert-butyl ester

er t % %él‘gl%)g ?13{ !\/{eg% E{I ?‘{L% i&%e%ﬂt‘f@@a@f‘?@lﬂg% drﬁ&iuq’e was stirred at
Q}oﬁmtqmyperézcu(et fot # dlbydy hepyaaquendhbdrby ddidiepyt ¢ 8T aqlicnas NaOH
&1?@{\@0%% ke ?lﬁlﬁﬁé gjl%ctlil?er &f?sb&iwcjzd 8 fhatel ?nf E)?[E tv{n?rpDéM The

oxyfme rro I di ne- I'c aci d
t@nbinbd t);ganﬁﬁxaracts Vhe clargcdtd\rett MgS@li, dxttecbdraedfemparmeé under

PR 4B e b S P AT o e 30 g M it

8.6i% peNHsOH)ttD gh/e eifZ mg of 5- (3 -Benzyl- pyrrolidine 3- carbonyl)—lH—indole—3—

%arﬁ&lﬁ?txlg 5?5 P\ryi 5211 I'o%lu vga% s%é% lgeﬁ/gand a ?olution of

piiCé oo adl 1ruFSllz®QI tqqulmrbl:wahﬂddedfop@prMSaiﬁdodlalﬁi thstrequlting
JIBF)%}E{%\'{S Lfgblbor%ﬁfa u]ndir n;c(l:l'{ﬁeag)??ss IEJ’J;]}? %E}lg\l\%msa tqgl?r@ged with Et,0
amcbB2) mgrod |5V(A3§Enz;ydqyfyrrbﬁdmerﬁjteebomyd|b hHtindoletherboriailaal
L&ImBanak ervevadI He 9 2 EXGREL i Sg/ls g&w&ﬁ+hours the
FEact! on m xture was quenc?w 81 I'on of sodium
Addfiiahd cdegmioyds pitepared by )heaerbabvé/pﬁdech&e Srenshpwarid Tublen.
warmed to anbi ent t enper atyr e. ngwe reaction m xture
was diluted with Et OAc (50 AER2Erd filtered. The
f I | t er(lHakﬁlawﬂsS yla:ﬁh-@dowliplynﬁhdlﬁc.’a fDafethhonediydrodidoride

e e oncentrated in vacu
T SR erasepieafsorfet fr FARERYPL RN s Bl Qi eordink o the

pickdschowid th Sched@ 1% Et OAc i n hexanes) gave
2- et hoxynet hyl - 2-f or nyl - Py qué%ﬁi%ge | - car boxylic acid
30 tert-butyl ester (O. 5285 50 %9 as a
clear, codour ess oi . VWO 20080074 0

amo aprorlasépst af ti ¢ 'Isﬁ‘fﬁéfN g
Wa-e m l'arly prepaced:
2-13, 3- Di f | uofsge ad- Wit ) - 2- forrryl-pyrB@ildl Te- IH car boxyl

jc acid tert-putyl ester (co ourle s oil
Stem L 4 5y (3/rPyopV pvr¥ohd1ne 3- carbonv‘) 1ndazo e-1- carboxs;hc acﬁ tertiutvl ester

\NE=LE B LAY

5gB1AIBUbY, ﬂrol‘i’chH@-B hiélrboﬁﬂyl) aRYMAAXY) —'cgrbt)ﬁfl[ﬂ’dcrdzteﬁr&@ﬂ lester was

| d b dt tyl t
P%{BIEI%E}I@F Iggsgrl ‘;drcl?lrsgfg))s( éaan(ctl 4ao%lExamg{e 1 Ell,ilt r)e/:plag?lg %enzyl bromide with

AhE I, PErPI10PY] Dazriad didgt dpe amoxwwcmpmgl) was added to a
tert but%h‘%est er ol ourl ess

solyielt o ﬂlhg}1P¥§0é1i1@5y’>| 3EPRyeii- ’dﬁdﬁ@l? lcC&fthM 35d i utyl ester

E)'Otrng? Wt m&St)8h MeOH (10 mL). The resulting mixture was stirred under

hydrogen atmosphere (balloon pressure) for 2.5 hours. The reaction mixture was then

CH

N
H

filtered through a celite pad and the filtrate was evaporated under reduced pressure to
give 207 mg of crude 5-[hydroxy-(3-propyl-pyrrolidin-3-yl)-methyl]-indazole-1-
carboxylic acid tert-butyl ester as an off-white foam. This material was dissolved in
toluene (8 mL) and activated manganese dioxide (85 %, 240 mg, 2.80 mmol) was added.

The resulting mixture was heated at 100 °C for 3 hours, then cooled to room temperature
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10 (colourless oil, 72 %9. Preparation 5
4- For nyl - 4- propyl - pi peri di ne-| -carboxylic acid

wo e008AODLTdy | ester The synthetic procedure forPChEB2007/063736

preparation is outlined in Sc_hlggg F bel ow. SCHEME F CH
CH3 CO2Et Step 1 3 Step 2 N 'Bocce KHVDS CO 1. LiAlH4

. | . ni
I igsed o Mg S RORE NG PR g B B Ry présure, and
thetresul ting reyil uewhepuriedttiyyflaste ghirematagraphyab givie@a nag of 5-(3-propyl-

Q’ﬁ%ﬂf@fﬂ)%gl %ﬁf&%?ﬁ IIE%%S%%‘BQ léiglglzltt%‘r;%mt)& 4Gl v)fhij[erfoamy solid.

N- Boc- pi peri di ne-4-carboxylate (25 g, 97 mmol). The
)23 ol -._ 1 —'n?e OLQB rQ)loride

0 - ; ayi = - AN s AN g A

51(dWrypaged]idifieed-cahai il bmdatode-Ur@rbmslisidid reedbuaty] es®8 was
e - r r g0 -

eBlec g MG o bR scolbe 3 OB UIR L Rl D8 Brindazol-5-1)

tupreplyk pyroglidiaddyl} -inoah aafons Ay drnoal led dagaeobersinkH4Ch white powder;

ﬁ/@:u%é)mg rextracted with Et CAc. The conbi ned

organic extracts were washed with brine, dried over

MyBoiag thd dboee debcaball pvaghirasedith? 5pprogeinterseatiog chaterial, the

f ure. The ,residu s purified by flash
f:)”r%g”ﬁ%ﬁ%’é?f’a"p 9S¥V§5%dﬂr§pa'\§%&) Et OAc i n hexanes) to afford
19. 3 g ( 660HH-bhidod-FpyloP§Hpreivbeyirdlidie- 3k yd-rdetbamdadydiahloride,
@ggzéf l\;lgfz_lt];_butyl ester 4-ethyl ester as a yellow
orl. t%p 4~ For nyl - 4- propyl - pi peri di ne-| -carboxylic
aci d tert - uBytyl-pgtrelidiBB-¥lo-(dHsioHolt 3-gh-oéthanone hydrochloride, MS
4- l.-.pi. peri di ne-1, 4-di carboxylic acid 1-tert-butyl
o0 LT h%lc{ester (19.3 g, 64.3 mmol) in THE (120
m.) at 0 C(M&$nddlowly-|adsledethyltthity papsuirolidinedyyl ] hyethagee

1,0 i.n a 105 Mol ). The reaction m xture
biie0elblifk, 4155 283 1% D008 074703
RAditiBRAQO R Poa3dSHrepartd by dneablooe proctden agshowhean Thpletlhe
sl ow addition of solid th?fﬂ.l%gEO, and stirred
vi gorously at roomtenpera one hour. The
sol i ds wer e (rigmadelds-yi) &3 fphlehylagyireolidin-BrydglatHaabhé e,

j nsi wth Et . The fil.trate was concentrated.
Fheaiifabcecspeabciited is finfOuTePar FERFERT Rastlipeo the
pepadksahewi irShemeyal yl chloride (5.4 nL, 64.3 mmol)
was di ssolved in dichlorong&?gﬁgE (150 nL) and cool ed
to -78 C. Dinethylsul foxi d“PEMENM., 130 mml) was
slowy added and the reaction m xture was stirred at
-78 C for 15 mn. The above yellow oil dissolved in
di chl oronet hane (50 nL) was slowy added. After
stirring at -78 C for 15 mnutes, Et3N (45 nL, 322
mol ) was added. The reaction m xture was allowed to
warmto room 10 tenperature over one hour, then was
guenched with H20 and extracted with dichl oromnet hane.
The conbi ned organic extracts were dried over MySO4,
filtered and concentrated under reduced pressure. The
residue was purified by flash chromat ography
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15

(0O %to 50 % EtOQAc in hexanes) to afford 12.3 g (75 %
of 4-fornyl -4-propyl -pi peridi ne- 1-carboxylic acid

w0 eqoBAODITHY| ester as a colorless oil. 15 Exanpb@I/LP2007/063736

(3-Benzyl -pyrrolidin-3-yl)- (3Bindol-5-yl)-methanone
The synthetic procedure descrlbed in this Exanpl e was
carried out according to the process shown in Schene
G SCHEME )z

116 0 0 p) H3C O Step 2 HOMe. HCI EDC
OMN Br N DNPEA CH NStep 1 BOC 3NgOC TI$t& BOC uLi
TIPS O\N¢ O\ step Co- &t ep—5—+HVDSLCHO TBAF

N BnBr N Y Ny PS ] O 5t eBFGEND) \ N HCl
HH BOC BOC JO O Bk N ep

3- ( Met hoxy-Net hyl - carbannyl)-o frolidine- I-capk %M
acid tert-butyl Pyrrolidine-1; %%M L carboxylic aci
l-tert-butyl ester (3.00 g,_13. nmmol), N, O5

di met hyl hydr oxyl am ne hyd oride (1.63 g, 16.72
mml ), 1-(3- St hyl am nQpr gpyh) - 3- et hyl cagtgodi | m de
hydrochlorrﬂe-t?-@ﬁ*g 15. -I) and 1-

hydroxybeﬁ? oRe (2.0 ) WeMaOpl aced
ina 100 nL 1 bt t omey d dyssd VedFin DVF
(30 nL). Diisogropylethyl fine (6 N 34.82 mmmol)

was slowy addgd, Tawsl tlEoMacti on m Xrpge was
stirred at roomtenperature for 24 hours. 10 The
reaction was=guenched by addition of water and
extract ed ethyl acetate. The comhiined organic
extracts wa v dri ed over

MyS04, filt | ang evapor at ed unde ced pressure
to give 2.6 end) oPB- ( met haxy
NaSEt
COOMe H N N

Step 1 6-Phenyl-7-o0xa-3-aza-bicyclo[4.1.0]heptane-3-carboxvlic acid methvl ester

Triethylamine (2.6 mL, 19.15 mmol) was added to a suspension of 4-phenyl-1,2,3,6-
tetrahydropyridine hydrochloride (1.50 g, 7.66 mmol) in DCM (30 mL). The resulting
mixture was stirred for 5 minutes until complete dissolution of the solids, then was
cooled to 0 °C, and methyl chloroformate (0.65 mL, 8.43 mmol) was added dropwise. A
thick white precipitate formed. The reaction mixture was warmed to room temperature
and stirred for 1 hour, then was quenched by addition of water, and extracted with DCM.
The combined organic extracts were dried over MgSQy, filtered and evaporated under
reduced pressure to give 1.75 g of 4-phenyl-3,6-dihydro-2 H-pyridine-1-carboxylic acid
methyl ester as a pale yellow oil. This crude product (7.66 mmol) was dissolved in
chloroform (30 mL) and 3-chloroperoxybenzoic acid (77 %, 2.22 g, 9.95 mmol) was
added. The resulting solution was stirred at room temperature for 18 hours. An aqueous
solution of Na,SO; (20 %, 30 mL) was added and the resulting mixture was vigorously
stirred for 1 hour. The phases were separated and the aqueous layer was extracted with
DCM. The combined organic extracts were washed with a saturated aqueous solution of
NaHCO:s;, dried over MgSQ,, filtered and evaporated under reduced pressure to give a
pale yellow oil. This crude oil was purified by flash chromatography (10 % to 20 % of
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nmet hyl - car banmoyl ) -pyrrolidine-I|-carboxylic acid
tert-butyl ester as a pale yellow oil which was used

WO poosloai7next step without further purificati onPCWBP2007/063736

Simlarly prepared using the b cedure of step 1 were:
4- ( Met hoxy- net hyl - car barmoyl ) - pi peri di ne-1-car boxylic

BRSPS biy €168y 9 2RO R HFo-phenyl-7-oxa-3-aza-

Bicydet4hlod e prandr§icadmridanasid ietbiybestdrds neolbrlesooxyl i ¢
acid tert-butyl ester;

2- (Met hoxy- net hyl - car banoyl ) - azeti di ne-I -car boxylic
Sepd 3-Fotmped-pherebiparrolidiapd -carboxylic acid methyl ester

E%@Etgﬁpé%{a iy efi@h %%'f%iéiln 3480 MGol) WRRMY £ 3t m

Bn{perafnieite @ppbply)hsxf baﬂny:hylﬂ—loxzﬁ dekebsydalbbdieptapy-Braktoxylic

?&e@ ?‘Zegi}/? ?{t?r?(:iyéS ?g n‘g‘nwlt) . glb%)ldﬁr)élioet;ﬁgﬁg ﬁ%fl’c'ti%‘_/\’i%ObserVed and

mﬁtmlS)mim@sahidedcu(m @aigalentas guemdhed by slow addition of saturated aqueous

31055 Lln>PRLARNSE LKL A & 090LE (R 12000 andnOombinea

atganrsphﬂa@s Wa'ﬂeevqslaéeewyle Waewy dredGiVBIOMgﬁ@xtflhueed\md evaporated

-78 C g b hen i
g}lc?er r?cg Ra pfﬁg%‘ﬁe 1ve %g%% §§|%J %0 }}e}l(rtl)g dlforﬁeﬂ-)lz’ g)a requ )Pﬁrlrrohdme 1
aubalxylit aatl {hﬂlhgﬂes@ﬁﬁs&fpe@@){eﬂ@wg;ﬂ vilﬁclﬁ)@asrmmﬂ)mthnuﬂ' fEtheb
fas slowy added. The resulting m xture was

rfed at -78 C for 30 mnutes, then allowed to warm
to roomtenperature over a perlod of 1 hour. The

ltll)l

pyrrolidine-

behmbe&vhc\mtc’ennemvblesﬁtr()% The organi c Iayer was dried

et 0 LR SR B0 L PTLE! FlhnIF Sl A REGR C. under

ninmgam‘amgcrsphhy t a@ol%wm o025 b robd- 1 EHiriBapropyldiexdrid]-indole (2.42 g,

¢ orfotd P BpiFS By Y HR Rt B pelelons olipmnytoytiy por °C for

th mendtes; ﬂrdfmwlutmn dGHorinelr imbm}wpyﬁehé]meas(:e@bd»qht edd methyl

Suash 41 S 5E wvel I B G ga vty AL The R

Wapstirtedl dt d7 S for 30 aﬁbmoey hndthag inwdrined to hi@tr)/’tenﬁﬁ:tﬁﬁre over a period

h}{j ﬂ{;ﬁg’rg!a étatgcinge %sh S| lel)(/i(_}%( glnfiqlgn oJf a saturated ;rql_lllious soh:JLuon of
N1, Ci amdsmprterpyo[tﬁ |v&aaa1rythe1ﬂdsmlnd@hext5re:\aztsmmy&t}d pythrBeOAd) and the

DB R 155 ol Yaeon WERRre o ca under

eadueejamessare The réskiue twas putified by Bashabrahatdographyt1 006 @ 50 % of

10 .m nu enz mde (1.9..nm, .1
E R G b B Sk T Rrt o bt o s Py et 1
fndolvb tybrpethat|B-phaidl pysblidined - fa@boxd1ib ati@ uishyl Eher as a white foamy
%fg ction was quenched by addition of a saturated

eous solution of NHAC, then diluted with water
and extract ed with Et OAC The organi c | ayer 30 was

acid methvl ester

Mhhgﬁlibts@é@bﬁﬁhy&( %02% ing, 2@5 %n(ilfl) %Q&medrfo heoqaﬁ@) of 3 [hydroxy-
gll ve

9
H@WPP%&@%& %Pfle%oag ﬂ%r%fiﬂilﬂh;?rphfwl raeliding: by acid
eyl Egpdri (domﬁrgl 0.5% arR61X H fotueds i 8IniLer Therdidtlonehikfire s Reated at

?61 %ﬁ%? §ufsialeflr?8g‘1 @I%!%Oé? BomartupAnddiliegidibrousbarslite pad.
ylic acid tert-butyl ester WO 2008/ 074703
PCT/ EP2007/ 063736
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- 118 A solution of tetrabutylamoniumfluoride (1.0 M
in THF, 1.2 nL) was slowy added at 0O Cto a solution

W@®@1008/074703 PCT/EP2007/063736

3-benzy|-3-(1-tr||sopropyIS|I Q§I 1H i ndol e- 5- car bonyl
)- pyrrolidine-I-carboxylic acid tert-butyl ester (670

) L | r 3(1-
T8 il oy R Uikt by Bl L3R o RO Wy B 2.
wasopgoeislaed - By-isdadedidaitmmybfpywatidme- IFharbpegdialatidmgethyl ester as a

OIS HS B y%if?’fxt ﬁ&‘?gf%@ﬁst oﬁhc%g%ss%gdo @ﬁn‘é@ggwcﬁgsolved in THE

or gani ¢ ried over
éﬁnalbb) niad esbluticiesf teeaduggdmpressurtboriddhb0 M si TUE, WaEmL, 0.59

%t% k/vggacﬁe Q;néel)sé tlgﬁl:rrg%%ﬁjﬁgﬁ% v\%g%irg/gd; alq g?g')f((){%?a minutes, then
Baheurnyhedby diditionod] vertS- The onlyiny npyturolvadixiected athigAc, and
@e c%mb%&!ddorg%rié éﬁfgc%lwe?g’ H8Ld 8%%r Ng’%ﬁ ﬁlté‘rg@%d élvgpl?rta‘?é%l dhder

epar at’ion
(ed)u-:@i 1Bes$nyd TBe (dsidrunenxdtepenﬁerbl)r tbzushychyormmgraplh)dﬁﬁ)é@ lte 6@% of

1 0
ERPR I 8515 S187 RAGFLOET BRI of 0ol sarbony >
pllnmyypynohchned dadrm(ybmqfdl medtybpstdtae amh:oteefmaml i oners of
21)’ (?ﬁqz gl'e adtlé) fg %egyflcpe}éet*rgép Me{:/\% rcg%; ré(gllc! gy %rt buct%rekgf%r was
pmpalal:l fcb]Riy@ng thei mgcealufmﬂdsahtprdlabbﬁe lﬂxnhgjétﬂfprnvy[l{éllﬂpheﬁ@]/—ﬁ_l@erld1ne 1-

(B80T ribufy B Gfeoheed AR BRF ey 52

102 (5 2 r‘rg/l 0O nL of EXOH). Step 6

Igltlé%)_gl(lgilg St égl,.S oy _(Bonlhlegslflnmf%ro\?ﬁd H_ 89} 5Rc Y1) - met hano
Pyditol eitl;hrta:t}ﬁelyte)(-l (3 hgi hd®hmrbelyivps mklel anonadutidn 8030t Handole-5-
g%frbgng%)é%—g%er_'\lﬂ)él:}gfﬁ'\é? g‘ie—ljigarg%}yli\é\%ad d[ﬁ)q esr ?15§0| utOI mmol) in

Divlo{ emb). C[&febenmj/ti@g rpixture wad heted atcl@0bOXyt 2 bows adld then at 120 °C

t
I a5 7RS FRE0h PG e bbbt pesnpnd duenched
Bt addigch af witeo(The fr@nhﬂfgatubm&e as exfirdodnath Eddr, emdthedombined

Rt P hae Witk S R Ry O8 et digPared
whddn réAukd phssure angive2i) o gam 6il thay easpivfiel Wriekl over

i eetpastey RS SRRORES e E0S by FREEHRAS 10--phenyt-

phi6livih Gyl ppyh {nehNI6 —11910,{@\/D#H]\7E(}| in DCMwith 0.5 %

Slnil3ehk Fhfnat %V?%Yﬁé’ﬁ?%s[fgwifg‘*(fi/@ivlﬂﬁla%%ﬁ@{nﬁ)YD REhARYIFMS = 305
{/lee{]:v\ﬁsogl Isils(,:lol ved in a m2xtur eSof ggg/! MeOH A

Rautiop o ot enired By Byt Broc e e BRfeun Table 1
pressure and the resi due waaipletur at ed W|th Et20 to

give 173 200 4703 P 063736 -
115" DensyPeyhborpiin: %%f@ R RIS THDERaRE ne
el §}@1@1{Ht1@ fplr&%d&féaﬂzbdrm fin ﬂmﬁﬁxaanplmlai @rﬁ@d[\d@tr acccﬁ@mg to the

305 = -26.3 (5.40 ng/1.0 nL of MeOH).
HY%F%NF%‘?’H }Paé‘ﬁ%@’fne

(3-benzyl - pyrrolidin-3-yl)scCaBMpKol - 5-yl ) - met hanone
hydr ochl ori de enanti onmer B was prepared: [a]D = +24.4

(5.45 nmg/ 1.0 nL of MeOH). 5 Wilizing the procedure of
Exanple 1 with the appropriate starting material, the
fol |l owi ng
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conpounds were prepared: (3-Benzyl-pyrrolidin-3 -yl) -
(7-fluoro-1H1indol -5-yl) -nmethanone hydrochl oride,

w@eok/opowsier, M5 = 324 [ MtH] +; (1H | ndol - 5- yl ) PET/EB2007/063736

(3- net hoxy-benzyl) -pyrrolidi 2 -yl] -nethanone 10

hydrochl ori de, |ight pink po M5 = 335 [MHH] +; 3-
[ 3- (1H I ndol e- 5- car bonyl ) - pyrrolldln 3-yl met hyl ]
-benzonitrile ydr ochl ori de, whitqg

[ MtH] +; uor o- benzyl) - i n-3-yl ]
;Elrkl t hanane orige, piuk:
[ uor- cenzVFﬁ%byh* din-3=yl ] "¢

- (1 i ndol - 5- Yhde- met hanbne hydrocﬁ¥®W|de ngd powder ,
; 1fklndoH75_yI [3-

By [géﬁ{oflde &B = 335 fNHW-+
- Di chl or o-benzyl)-pyrrolidin-3-
(echzum hydeide 680,0)in meineraheihd 2 1m0 Ol ﬁ@@ﬁ% &¥ap added at room

Fﬁﬁpem{lfeetor&‘%\’)ﬁﬁ%n VB -Fer3 {14 ?—k%"'ﬂld’ole 5] carbonyl)-pyrrolidine-1-

e ingOR ST PRYT Wt Aome: hi werel o F (3ol Bt feling
ﬁ@(tureg@% skiMehh e o@ten&%%we BY 56 Qiulugdaﬂ and 'Eb)é@methyhodﬂe (18 pL,

I-1H—|n nmet hanone ydrochl ori de
é% mm@jbwquaddeg 'Eheg*_@gct{owpﬂxtmre was then stirred for 30 minutes, then

é%en%ﬁ&?% AdGE P vgeg@]i ahd & Xcllt hcted with EtOAC. Tlhe ca)r bUﬁTd orgémc extracts

3-di hydro-1H1in - met hanone ori
weghwashed volvwotsrded | brm@ 1eg Over M., fltered and evaporated under

geﬁp%&suf@ %weq' g5 ¥ 3. %&ﬁ\/ﬁ H]g NPV B ERA D8R M ny1) -

pBr @it - cprq@ewmconcm @righutvi(ester hriwhitsfopmm) thaewarassodeithout
= 319 30 [MH] +: the two enantioners

ﬁgp%?ggggég?gd by chiral HPLC on a Chiral pak IB

col um mnth 65/35 hexane/EtOH + 0.1%DEA, 1.0 nl/mn;

1 We‘?ﬁgnonw =
Fnﬁsenz»dﬁl @rmdéleéHtln(ivdhri earb@wﬂ)epyrroln@le:lmmxmlc( @dzmt butyl

TR T T

13-({Ametbylhigxyndserizyl)-methyinosr g hyckoyhlprldmth AdDRS19 [IM+H]".
I

{4?@1 gﬁ@l c&%ﬂ g> n@yﬁi%& Ib&f glg;ﬁ%‘égﬁgice(ﬁ{?e are Sﬁ%WLlIYH 'T“able 1.

-(1Hi ndol -5-yl)-nmet hanone hydrochloride, white

solid, M5 = 337 [MtH +; 5 eﬁgﬁéiQ§al conmpounds

prepared by the above procea e shown in Table 1.
Exanpl e 2 (5Benzyl-pyrrolidin-3-yl)-(3,4- d1chloro -phenyl)-methanone

“;fﬁ% gfmﬁ%ﬂcéﬁ%{eﬁg{ei (,% cr}%eé il ﬂ{lp €>(<]a¥1|1 le w; Was %rﬂgg& ?%t acg(g((fl%on[ the

rocedure
mase%athmd1&wmnmdcordlng to the process shown in

Schene H. SCHEME L
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10 SCHEME H Step 1 Step 2 00 / ag~ NNd 1. KOH 12
jS BOC Pd CuCN 00 N 2. NaH, PhSO C O 2(ba)3 BOC/

WO 20ppf47DC O NC O NC HCI O Step 3 Step 4 N N KIDERLODI/063736

HO NN OAS BOCHZ 20 HBOC HeH O \ Step 1

3- (1-Benzenesul fonyl - 3-i odo- II—]|-| ndol e- 5- car bonyl ) - 3- be
nzyl - pyrrolidine-|- carboxylic acid tert-butyl ester
15 Freshly crusH’gd }sﬁ)t ssi um hydroxi de (353ngy, 0.617

nmol ) B sol ution of 3s
benzyl - 3 | no‘"oIHeC 5- car bonyt) s pyr r c@
ic acid tyl ester (108uny, o nmo

NI D
(1.5 m). A sof ution of podine (63 ny, 0.247 mpbd 1 n
DVF (0.5 nl) was then alifed dropwise, and
reaction mxture was rred at room tenpe
45 m nut es. Ng was quenchedoby

wat er . ' mSPdre way w ttn Et OAc;
t he conb | or gani/c extrFAacts wi th water

dried averY , Thltef&8 an®l” evaporat ed under
reduced pressure. TH¥®Cresidue was i nmedi ately

@ﬂeﬁ%obv@dl Dﬁh% HeRzoyli=pyrr IEh NI 8 L2id R8s @N eg’eei

Ny, mol ) was added to the solution. Ihe
Q:Ue%wfmlngsl PEVEP2OURNE G736 4.25 mpMol) as tddeidrag-78 °C toa

1 AtiH &f M’Pﬁ)ﬂ% iy )8 ﬁghlt)ﬂg)egpen'g‘(@ﬁ ﬁg 1.8 ﬁqﬂ{ol?’\‘fﬁ ’PI@F (10 mL) under
enzene fonyl oride

atwsen gmaprhere. Thrhesyeag d @tﬁprhwmaylr@d\nagf%s fpr é@nﬁmtes, and

f-ﬁ%n@ sBHE®R of 3%%%%&% dch¥a E)thghcﬁfle—\f@ctaﬂfo ﬂ—cﬂe?md tert-

resul t1ng m xture s extracte

betbistrs d>@t gani.23 ol hist BREH eLhashedwbi atdldé@vé&hérreactlon mixture
%é &ﬁiregva?r 7%853% QO 11151%5 %gd ﬁ’leﬁ %rﬁ&?e (g)q%%@%r‘e[ratﬁre over a

reduce pressure. resi due was
périashelt3dgniaprey. meae%tm 80 q%mheéﬂ)mddutlnn loé s@m@)edtaaueous

EIH/nEI 1% gé}cpfbltg%'teg %e&ffac% dl(vgrlth EtOA%o he cs)mgngzd or%ﬁmc

zenesu H-i n e-5-car

pvstractslweme dued ovea MbgHpl filcered pat e»taeoltaieblulrgder estueed prsssare to give
0 Byt QBT o shromatagraphy: (10% t9.30% of oA« i hexape) o
ging Y43 lpilgr(?-lb% ﬁeld)ao%: (%érdmhkybrhfnamlhptre@ltdnhﬁﬂl ylarb@stflecraad tert-
%@E{S{&Iag g&gﬂkg%ﬂ(m ng, 0.852 mmol) was added to a

roun tom flask chargeded with
3- (1-benzenesul fonyl - 3-i odo- 1Hi ndol e- 5- car bonyl ) - 3- be

4 = 1-cg oxpﬁ‘ctéf: d P8yl ester
Bclszéfbbrphedq/(qgf%mbhl ﬁQ))Iﬁmlif wassznbledzma pylptign 043 (sliohloro-
B‘é}{%h‘j-p$/§r‘3119‘?1@?1¥£ar8'&&ﬁ9888 Qgﬁ%utyl ester (138 mg, 0.40 mmol) in THF (5

mL), and then lithium bis(trimethylsilyl)amide (1.0 M, in THF, 1.2 mL, 1.20 mmol) was

slowly added at room temperature. The reaction mixture was stirred at room temperature
for 1.5 hours, then was quenched by addition of saturated aqueous NH4Cl, diluted with
water, and extracted with EtOAc. The combined organic extracts were dried over MgSOys,
filtered and evaporated under reduced pressure. The residue was purified by flash
chromatography (10 % to 20 % of EtOAc in hexane) to give 40 mg (23 % vyield) of 3-
benzyl-3-(3,4-dichloro-benzoyl)-pyrrolidine-1-carboxylic acid tert-butyl ester as a

colorless oil.
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di pal I adi um(0) (10 ng, 0.011 mml). 1, 4-D oxane (1.5

nm.) was then added and the m xture was heated to

wo edoBox4700der nitrogen at nosphere for one hourpPCRR2007/063736
reaction mxture was cool ed tggroom tenperature and
filtered through a cellte pad. Ef’

he fllter cake was
fo"i bfren{B> 8@1‘2&%@ rated
T 0 gue puri fi ed by
hﬂswoatﬁtm maﬁd@ﬁaphW@@d@d aff rOEnmmpﬁmtwreXaa edlution gf §denzyl-3-

g‘?’fr%leoﬁ § 2”%83 Lﬁ{)l @rg‘%h‘@‘]-;eé VARSI e LR T 262
amzol) in PEM G indl). rTéLeIreara'pb miyﬂumwamtnired@rt rodyu tephpazsties for 1

| :
gg’lgatﬁ%ﬁ p%gye?lglhpo\’\écﬁlggq%_w %ﬁgl Cdél}l ed w1r W%g% an ?Xélfaﬁté:fi with
DGk r’ﬂm@pmmnmrgame EXtracB5vdyel dylbd eslr éﬂg&&u glter¢d amd yvaporated

t] o

g@%ef@gcgﬁzg% hpes gﬂl%l%l ¢ sgﬁ]%eoxxra%s (_Puﬂf}_efl r‘% gﬁseh_ qgl_romatography (3% to 10 %
of¥leOhl/in) DGMbe Ady -O[.ﬁNIHz}@H)dD rpevel 150mg BB lyictd)adi3ebenzyl-

SRS S0 M ST sl BEGH Tkl v

Eris@l‘reeleinﬂ)@vi anmaxbhumen\mﬁ‘sl(}i ¢h0adlirakt,001.Cefjoivaldfts) was added, the
élrﬂltlmg %mxttult?g xpvasc (900 lcgrg[r ed unlcﬁ er récﬁlnp(f {) e%slillrrg ar?c[' &ile %sllcﬂ}e%gas triturated

eich Faf) wdgivd I7nm@6M3 bdnzyé{j)ymbhdml\zgﬁ)é(ﬁ 4 dht:lhlbm‘ phienyh)dmethanone

gvapgrat.e dasun er soﬁgu The residue was

p’O fied ‘iv c‘nroma (30 %to 50 % of

Etld]ﬁcmalrtohq»oanég prtepargd be th’ie— dfnmnz yfochL(rB agysanoalikiTable 1.

i ndol e-5-carbonyl ) -pyrrolidine-1-carboxylic acid

tert-butyl ester as white foany solid. 35 Step 4

5- (3-Benzyl - pyrrolidi ne- 3- dgaafpleyd ) - 1H- i ndol e- 3- car bon

ol Ui B R O RO B e deF 2086 Sk neabiggide

'ﬁhe anfhdlm peoedliretdesaribedl iBthis Example was carried out according to the
é § ano-| H-i ndol e-5-carbonyl ) -pyrrolidine-I-
B%?FB&QK}?W lna €M+t -butyl ester (169 ng, 0.393 mmol)
in MCOH (2 nL). The resul tSCYEPA M yel | ow m xture was
stirred at roomtenperature for 4 hours t hen was
quenchedoby [

' DCI@eO oed organH-c O8Xt 1 &
NN | eN-Syer. My fillergd and ey@poratéld
reduced pressel?rce The crude was purified by flash
chromat ography (MeCH in DCMwith 0.5 % of NHAOH) to
give 42 ng of
5-(3-Benzyl -pyrrolidi )
car bosieb 2i | eoa v’v‘l 2(f oam sﬁ—;{;@q ghl
di ssog-vgg’in Y d a<sd| ution o 0 HG 0 i HCI
Et 20, ™ eaw val nt) was adged. I\%b@ was ddded and’dt%
resulting mxture was evaporated under reduced
pressure. The residue was triturated with Et20 and 32

gﬂé%) gf 3- Benzvl 3-(3,3-dibromo-2-0x0-2,3-dihydro-1H-indole-5-carbonyl)-

enzy pyrrol I dI ne- 3-car bon 1 ) IH-1 ndol e- 3 car bon
pyrFelidine-| hoxplicyciier tolietyl ester a Benzyl-; 3 2,3
MRy dro389- ILMntﬂS Tear BRI L HRRAdi6Q mgﬂmséalcpicﬁpz@ftqﬂn@sés&he

above pr ocedure are shown 1 n Table . 15 Exa
Frephly resapsilizsdyy-prqrmossiceipipnidp 9%7r8cﬂlg,d+ - gmpf) W%ﬁé’{dﬁ% Briortions,
BYAR9RbebF daidhes sorBbhatinpeRbRead lérsglﬂi%ﬁ%rf B hﬁgZ}HfB (1H-indole-

this Exanple was carried out according fr ocess
aisathenyin-rseebfiact | -cadopiphERcid gerg bagyl @tg (@*}%mg, 0.52 mmol) in a
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Step 1 NStep 2 N NI \ 1. TFRANN1. Hz, Pd/CH\ 2.
HCl N HH BOC 2. Mi02 BOG HHCI 20 Step 1

wW®2@080P7apyl - pyrrol i di ne- 3-carbonyl ) -i ndazol e- PEDBPIIOX§63736

lic acid tert-butyl ester 130
5-(3-Allyl-pyrrolidine-3-car bonyl ) -indazol e-1| - car boxyl

> e @

lsﬁQgggé t gq%éfréx sm{er,vz@ ut Beis lgégcluﬁﬁ n&gﬁ rd *Ngse&lrfela for 1.5
bomm‘admam tempeadtiixel anudamrd@ncamz@c( El@d@?’off?@@gdl peasure. The residue

g’%{ ﬁz{r%ﬁ%%n%d?ﬁ%@w%%tyqnWDéﬂg ah® )he%ﬁlbme&gﬁrﬁc Actfts were dried
Bvar Mgy fikgrod piod c\dtpneu@l waleb oadykgd pmdsazeo [Te Iresghrelyoms phrified by
fl%s&%ﬁtcﬁn&t?%}apgg & %53 56% olf]i?t%%cr{g he n%? n%% PZ&' Iﬂg ME’)Q/B' yield) of

ting Uré was st
BrypdnntrSn( 3a- dlb&pheﬂem(obaB+d3b)rdrpf1éémdo®}51‘canboﬁy15 phyoetidine-1-

BSO8R, IERASERY LIYURRL i) o
bedubéd?)mr@setﬁr exd-d,3-dhyro 207 imiploab- carbmigl)ﬁ}yrrolidine—l—carboxylic

lul,?é{ 9r9§%{t¥f tega%’ﬁ 16% WPl %81?6[[3" )-methyl ]

azo A ¢4 ert-butyl ester as an

off white foam This materlal was di ssolved in

5 2 g‘—%r%ll. DY gglii ? lo/garbox lic

a\aé tdnehmwﬂesmr 100 Cfor 3 hour s, then cool ed to room
703 PG EP200 7 06

n% 1l'I 1%8 n%gﬁr%gﬁgw% AP aflgy tQ tiona n%yl 3\}\;33 3-dibromo-

é«oapdriatléﬂdtm dermdeldt’ﬁcexﬂqu}é)spmmmmd catHwylncee&md tertrigutyl ester

g]gl%hgéj% Z\Uagisnin% 1'n%1:e C ac%l (féllmaf)hTﬁe FQR ol%rlxqgrhe)(/vas stuqe Vlgorously at
ot cdrmp:hmard%foc zhlhbl)f] yblidd wetazeoheved-bydiltvatior, aed deifdtrate was
| i.d. . 2 :
T SaiEatGio dpstaBy B SR oy ey JERIGH indote>
mrﬁd)mdhbmolcthne 1- carboxyhc acid tert-butyl ester as a foam. The same procedure
d b | ar box
R AT e ULE L Ao SRR SR8 nom
pheol_phnxc e{iurwx;zllfismd ledbityl stee grooide Brdinipha 32benzyl 3 (2-oxo0-
. = b - .y . .
L3 BbBEGT 2R babonyy myRlidinsrlorsbmy e scis U s
obtained as a white powder; M = 258 [M-H +. 10
i ] 2 (pne hydrochloride

[Q-INdo

BMMBG@ e E,3f1hb)phbad-1 1ndole 5- carbonyl) pyrrohdlne 1-carboxylic acid

Fﬁﬂé %F W&édgpr’(\)féct%d 3@% E%%e%rggeldﬂresde%cr)lbege Xamf)lle 3 to give 5-

(ﬁBBLﬁyyby@Mid’lﬁé ijafbo'.ﬁlywl) 3 ﬁﬂtﬂdr(ﬂdﬁio{@ oHe)hydeddhisrtaeas an off-
dr ochl or[é? M‘l?{ F 271 [M+H +; and

t“% AU §r M]3 net hyl -butyl) -pyrrolidin-3

Ajditionaebhanoangs pﬂéyﬂi’e@ ohltley dbdee pMoedurd 8fe hivwhllirt Table 1.

Addi ti onal conpounds prepared by the above procedure
are shown in Table 1. Exaﬁifé?‘él—géiﬁo

(1H- I ndol - S(yJB)eniﬁprs)hleiﬁylin pyhr@H-#idat-8-yy)- ﬂleﬂﬁhhﬂ@one

e nt hetic |be in thi.s, Exanp
Ha]? syndietis arocse it des g) Sénfe*ﬂ LEXAPRIE Wag AL HehA %C‘§(§H’e‘5ﬁ8 the
Proc&iEdfd in Scheme N.
SCHEME N
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WD 2008/ 074703 PCT/ EP2007/ 063736 124- \ Step 1 Step 2
I / HO OCHO \ 1. MOCOCI BF3.EtTEA 20 N 2. m CPBA

wORooBloH7G00Ve COOMe  Step 3 Q?H p Step 4 Br 1pCIVRER07/063736

2. TBAF N N N t-BuLi TIPS TIPS x/ O/ O \
Step N/ N NaSEt COOve H N ‘Step 1

6- Phenyl - 7- oxa- 3-aza- bi cycl o [4 1.01
hept ane- 3- carboxyllc aci csteyet hyl est ¢ ) Tri et hyl am ne

(2.6 mbr nmol ) was gdedtoansoon of
4-pheny|-| 3 D - tetr i di ne hydr
(1.50 g, 60 [ ( 0/m). P

m xture mas strmW$d fo utles untll N

di ssol ution of the soliH0£hen BR&s coole@o@o O C#ps
and nmet hyl chloroformate (0.65 nL, 8.43 mmol ) was
added dr opw se A2 ' ' i pigate formed. The
reaction mxtu atgre and

wat er, and—extra P \| —Theronbjnad o

evapor at ed under 10 temtuCed (pressure to give 1.75 g”of
4- phenyl 3, 6 dlhydro ZT-oyrldlne % carq?xyllc acid

&Jbéﬁdﬁggh}m%@ﬁu@bﬁép[Ved |n.'chIoroforn1(30hnL)7and

3-chl'oroper oxybenzoic acid (77 % 2.22 g, 9.95 % '
hwag stiggdequtiqihef -BEame-l nigiisopranylsdanyhd - gtdOler@eﬁSas Lpgamnol) in

Tﬁﬂ"g% %Lg (2)1? 7‘80’6 P ﬁHfogen A SPHEQ YR s a8 @I dUEH Y efithium (2.02 mL

added and the resultin
o k?@?@%&pwn@@n@usq, - 13 mmel) drenrivise After papourTihe reaction

Hﬁ'ﬁﬁﬁeswwdae&f‘a%?c{ D%\(féjccﬁﬁlg 7t8h@) UGN Sf Re}yﬁBe fspyrrohdme 1,2-

extracted wt ombi ned organic extracts
dispibowe ishaetdl werhbatyh%ﬁqy rzd@é@}’]a%ftf—‘é 080 g0l Lt linmplbm THF (10 mL).

ﬁﬁb@@@mo@ﬁbﬁgre%% t1NQ§%J78f°C|f6F6r?eqlo%? %@P{@r&%@& L%qroom

under reduced pressure to give a pale yellow oil.
Empsratpiegadstiireddey tparhioure hbyeaﬂlfasmn@hr@mcmgndmd;by the

4dfidh Bpsaagatéﬁgﬁueous NH4CI (20 mL) then extracted with EtOAc. The combined
extracts were washed with brine then dried (MgSO,), filtered and concentrated in vacuo.
Purification by chromatography (silica, 0 — 20 % EtOAc in hexanes) gave 2-benzyl-2-(1-
triisopropylsilanyl-1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl ester
(0.145 g, 0.259 mmol, 16 %) as a colourless gum.
Utilizing the appropriate starting materials the following compound was also prepared:
2-Butyl-2-(1-triisopropylsilanyl-1H-indazole-5-carbonyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester, (yellow oil, 31 %).

Step 2 2-Benzyl-2-(1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl ester

To a stirred solution of 2-benzyl-2-(1-triisopropylsilanyl-1H-indole-5-carbonyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (0.145 g, 0.259 mmol) in THF (5 mL) at
ambient temperature under nitrogen was added TMAF (0.026 g, 0.285 mmol). After one
hour, the reaction mixture was concentrated in vacuo. Purification of the residue by
chromatography (silica, 25 — 50 % EtOAc in hexanes) gave 2-benzyl-2-(1H-indole-5-
carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.045 g, 0.111 mmol, 43 %) as a

colourless foam.
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WO 2008/ 074703 PCT/ EP2007/ 063736 - 125 EtOAc in
hexane) to give 1.68 g (94 % 2 steps yield) of

wW®2@RemMh3 7- oxa- 3-aza- bicyclo [4.1.0] PCT/EP2007/063736

hept ane- 3- car boxylic acid net _ester as a colorless
oil. Step 2 3-Fornyl-3-phenyl-pyrrolidine-|-carboxylic

%ilgiggmg%fﬁcﬁ%%% st rltsﬁg rn?ﬂeﬁeflé %e lfl&[d&\gﬁ% gdlﬁ{)&ydd v%shﬁgo%rgpared

t enper at ur & Butyl&-6ldi-indagple &f carbonyl) pyrrohdlne 1 carboxyhc acid tert-

- bi cycl o[ 4. 1. 0] hept ane- 3- car boxyl i
ﬁu@f‘@sf%( ho%%hgsft%?j (1.68 g, 7.20 nmmol ). A slightly
exot herm c rea_ctl on was obser ved and after 5 mnutes
i . 2-YH2 ! ‘ le%ﬂa?l\g’ng:j?' tnlgon of
mswzkumlpe dﬁ/ad)eexﬁlfb(dtbédldmiet ﬁca’o@m) paurdlidine- lccmrbwybd adi@ tert-butyl

i C

R0 05 B LAGhmAGh RS HABOH CRAE) waf LR B Pl howss a
wobghventpe6Bug Under ﬁ/ﬁmgelh dquedus NaOH (4 N, 0.6 mL) was added and the

f L-3-ph ) LT ] ) : . '

e e e A e O S R

biibhidweh diiad { MgBO, )ptttered aad i:«)lmentt&e&iremcﬁo Purification of the residue
opr-apyl i

E}( glg;%gr&?o%?éhg );?1?18 ® Jplrg)g)% Ofggalr oxy IG'TEII gglosglusfw% )1 lﬂﬁ\/ﬁgave (2

batzgl p)trecvltduBat}ﬂ] I(thmdnhS( 1) -dthimonpé®d2ing,,0. (8399n1m1b1 62 %) as a

535@& -78 C, under nitrogen
her e a~sol ut n of
BTﬂbmog\thelapproprsachostammlgsmdtan‘@ht thie fbliavdog eorfiouiit] gas al. [B6pared:

Solut i on W 6?wrréhdlfl-*%?éﬁﬂl%ﬁ?z%b@i‘%ﬁ%n'@%@% gy sl

0B UE eB06f[M+H] "

ggflgllpn%lfo o&ng%prggxr | I dl Sl Car%c? res %?lﬁl’q le

sl oWy added. The reactlon m xture was stlrred at -78
C for 30 mnutes and then r e 0 roomtenperature

over a period of 1 hour. %@@gﬁ%ti on was quenched by
addi tion of2-Butybpyiralidid-Byedusdigdbrot plosnyDfmethdéie and

luted with ter. The.resulting m xtur.e, was
Bhe wiaiical i Oterlsnerbed it FRme s Bttty B Guprdine to the
proce’achswiner &chdimee over MySO04, filtered and
evapor at ed under reduced . The residue was
purified by flash chronmat o%é%&tg@lo %to 50 % of
Et OAc in hexane) to give 1.76 ¢i,€31 % yield) of

3- [ hydr oxy (1 trp'i"sopr epyhsil anyl -| H
i ndol -5 yl] 3-—p‘h7§_ﬁy1—-'pyrro 'dph'e 1-carbostag 2 ¢

acid ne er a<la 3
3- (1H—Ind¥>| e&gécar bony ne- | - P&Pbox
8B % 256

ylic aci BQfet hyl estg nganese d ?ﬁ??

ng, 2.95 nmol) was added to a soluti Cof 3- [ hydroxy-
(1-triisopropylsilanyl-I|Hindol-5-yl)-nethyl]-3-phenyl
-pyrroligine-1-carboxylic acid methyl ester (300 ny,

0.59 mmold) hn toluene (8 nL). The rHgeLi on m xture was

(?OUIQCS

t enper at ur e apdl f i Lt eroed tme@@h a celi
i D7/ 06373 - 126
evapor at ed ‘umger tuced pressure to

3- phenyl - 3- (1 BOC

mrtlbupﬂ;@ t|on of thls product (298 ny, O 59 mml) was
di ssolved in THE (8 nL) and a solution of

t et rabutyl amoni um fluoride (1.0 Min THF, 0.60 ni,

0. 59
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5 nmol ) was added at 0 C. The reaction m xture was
stirred at 0 C for 20 mnutes, then was quenched by

w@dasni4om of water. The resulting m xture was BXI/EPZBE3736

with EtCAc, and the combined,ggganic extracts were
dried over MpSH4, filtered and1 evapor at ed under

I

S B B S L LS 09
¢1.%56 g1 825> mymoB in q?(H‘_F (42 eps ay D&Cdnd @hder nitrogen was added 3 4-
pﬁenﬁﬂ}{}ggk‘ﬁlgﬁ%&? it Brom aC?‘eb(g%(é?IIlLéOfa ac(l) (SjM W'SEOIHU?H in Sl%entanes, 5.9 mmol)

dioipwasefoyam 0 minutes. After 20 mlnutes, the reaction mlxture was quenched by the
I

Ly T

pﬁm@tsduﬁrewdd@drwitbdpiirahbmedusd dgSO,), filtered and concentrated in vacuo

14
B I 2 085l gL 2518 i
BQXandﬂ g&eebb&tyl 2-[(3,4-dichloro-phenyl)- hydroxy methyl pyrrohdme 1—

LRSS b P e PLSd AL ) R R0 g s

Hlss[mlrzlh‘lé orixtofe cﬁ-d@aib’fdmmmiﬂls e- 5- _ _

% gn)( atpgyr(pp( tatQth (ijalsn ﬁll lfol?o%\;lggﬁ(}%ln%éunaﬁflv\gererﬁso prepared:
r esul ting PA| ﬁdmch/lam pimnybdl}dtowaﬁetﬁyf | &X-pdphybpyrsoléatige-1-
car ? AL ac1aQer?bufy?8st?r (p gg 01? %7 The reaction

re was coo era ure and quenched 20
by addi ti op-[(, 44‘m&éoro ﬁ‘rkmyk)dgadkdxyngenhnybiwethomsethyl pyrrolidine-

xtracted b organlc
? flrrbé)c lic ac n bu eate{l\fctoﬂourfg S oﬂoggl/rje(j over MyS04,

f | I ter ed amd(aezi/apdﬂartoephenwhdmdrm@dueﬁal - essu&motrmallyl)-

d b h
B Sideoyra m BB E it o
(1 H- i ndol - 33, 4}—111&lpﬁmepiydnyl)ptwﬂr@iykrdemy3 3(5 -Himethpah eyl -

&fﬁélrﬁla% L ic R R s REGBRIGS S0 81 o,
= g05 M‘H})d% (teAdBlthi- d)lmﬂth}d{slhﬁqﬂmd’$—2pr(&,[él&hdﬂoﬂmyphenyl)
abov cedure ar

E‘Yfeg@ﬁﬂ? p&?@y&-pﬁ{rrgﬁgllnfq carf)oxyhc ac18 tert—bug?( esngjr, &:oﬁourless
GumEd oy - | H- ndol 5-yl)-met hanone 30 The synthetic

procedur e in . thi.s | e, wa ried, out

accor di ng ?22’5 % 1101? él&}?ﬁé@%@@&%@%ﬁ@é'%%&?éﬂ@ﬁ%ﬂ”
HﬂrBﬁ}@ﬁkﬂMﬁ%rWJp&HBD&%Q@&?B@(yh& adid tér-Bus ester, (colourless oil,
g\I%HI\/EINNHCI NCNH HBOC HIC BOC H3C HCl Step 1

3 énzyl 3- (1-net hyl - 1H i ndol e- 5- car bonyl ) - pyrrol i di ne

car boxym[(:s a0ichlo®r-phenpDthildr@st@ethPadi- plmplyyﬁizreudele 1-

igadg iC @gﬁ%@? h{l‘af gstqro(cgg%nﬁﬁ[qﬂoﬁ?%q) asa sPngiNads as?eromer,
3- bgnzy: - 324 d&-%—lD’idﬂi)ﬁ% ﬁ;dili’sﬂ)ﬁgﬂydﬁy Iﬁ%ﬂéﬂynl-z ﬁtodpgl;‘rt%rpendlln)e 1-
cajbo 1. acC ert - este , . o
FROBRE o34 b rrdtlp s SInfablre was stirred a

roomtenperature for 20 m nutes, and then nethyli odi de

182L’ - & 96— {E l or add d qu re?%grlbc()»rg l{ga)((:}cfjtreret—bu | ester

To a stirred solution of 2-butyl-2-[(3,4- d1chloro -phenyl)-hydroxy-methyl|-pyrrolidine-
1-carboxylic acid tert-butyl ester (0.520 g, 1.29 mmol) in DCM (20 mL) at 0°C under
nitrogen was added DMP (0.658 g, 1.55 mmol) in a single portion. The reaction mixture

was warmed to ambient temperature and stirred for 30 minutes, then diluted with DCM,
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guenched by addition of water and extracted with
Et OAc. The conbi ned organic extracts 10 were washed

wowrdk/onader and brine, dried over MgSO4, filt ePE€IER2007/063736

evapor at ed under reduced press gre to give 105 ng of
3- benzyl - 3- (1- net hyl - 1H-i ndol e-'5- car bonyl ) -

\%ﬁ{hregl ﬁill Pﬁ'NA(%H%ﬁH IB%SX Jhgn ?lﬁécp l\;lgé ;) b‘ﬂ{eﬂ:d St hc@firfed in

foam that was USE
purd ta T pdliownoil (0523 epurification by chromatography (silica, 10 — 20 % EtOAc in

%ﬁ%ﬁ gx%'%ﬁ&flbi(§J4Udi§rﬂx%&-bé&bﬁ?lp‘}}’ﬂoﬁhﬁ%-i109&%5&&’ Ldia % +-butyl
@t@dﬁﬁﬁl g31- (O] FBH %1 bt 4 dlehlcelobrlessrgoonyl ) - pyrrol i di ne
giﬂi% ﬁg e é) d&pr?a‘felEgaIIt %]gtmeﬁwl%{ the ?@Eo%ln%%msgﬂﬁ%gé ﬁgo prepared:

(3-Benzyl - WB,FldDuchlhone -Benzoyl)-2- propyl pyrrolidine- 1-carboxylic acid tert-

wl%,[&}%rmhnﬁo-l }%}# qul 5- yl) - met hanone as a

rochlhorrde s = 319 [M+H] +. Additi onal
c onpou n ds Mé,ﬂdbeulowbthb bbb opyroctbyupryerdidenes howbokylic acid

tblg es‘ﬁz -0l fHlis ileeflﬁue(% nZy' pyrrolidin-3-yl)-

arone The synthetic
pr ocedur e 2d3driokldro-bentvyl-ExHipdiftionaslldapyirebddioetl -carboxylic

Ggeor i ng; t h ¢ §S.shown in Scheme L. 25 SCHEME
?Cl%rghb‘%ﬁ%i%@oﬁpﬁﬁ EE%007/ 063736 - 128 H3 G0 O O
Br CI N Cl2+43, H—Bich'loﬁb—bpnﬂ)yl') Sﬁﬂimﬁhy]/—Z—@toﬁ‘)ﬂ—pleulidihé-ll—carboxylic
,O\I\ Cl C Step 3
?ﬁkr bwp?s\perqsﬂo\“ﬂf’ss g“ﬁl 'Cl H O BOC Step 1
3-(3,4-Di cmmm)—hémzua&ht)rl—@matwlisﬂhrr}éoﬁy)da(ﬁbb&iythlocowbelhzd)yl)—z-
tertrbutyl tert-Bu ||Itlhl um (3. 7, M pent ane
BrgY Py Ui mn%’flio A" A Uy S ROIp g BURY it 1o
of 4- br onDEZE, R)el- (:ﬂairtdhﬂjdahmﬂqu 6ilkBEylaxy)-24 3@3dinmtoto bérmroyl)-2-
der nite The r ting
St PRl T oA T SRR S B oA
t hen a sol pH(B@rDiohloro-benzoyl)-2-propyl-azetidine-1-carboxylic acid tert-butyl
xy- met.h gribanoyl ) -pyrrolidine-1-carboxylic
SRRy %Ssbrﬁil§/'1¥e’8§t/‘ré?r (500 ng, 1.93 mol) in THE (2
m.) was sl 2uBy-ladhlede-bdhweyh)erptdpehpiperitline € -cavbsxylic acid tert-butyl
or 20 mi nutes and then warmed up to

F%%n{f{)g%fgf Tﬁ?g duer a period of 30 minutes. The

reactl on was quenched by add| tion of sat urated aqueous
; A olidin=2-vl)-(3 4 1clr\{Ya6ro {)hgnrgf % raggrtleed wth
A solut1on of 2- butyl 2- (3 4- dlchloro benzoyl) pyrrolidine-1-carboxylic acid tert-butyl

ester (0.435 g, 1.09 mmol) in 1IN HCI in MeOH (10.9 mL) was stirred at ambient

temperature under nitrogen for 14 hours. The reaction mixture was concentrated in
vacuo, then redissolved in DCM and concentrated in vacuo to remove excess HCI.
Purification by chromatography (silica, 0 — 10 % MeOH in DCM) gave (2-butyl-
pyrrolidin-2-yl)-(3,4-dichloro-phenyl)-methanone (0.249 g, 0.740 mmol, 68 %) as a
white powder, MS = 300 [M+H]".
Utilizing the appropriate starting materials the following compounds were prepared in
similar fashion:

(3,4-Dichloro-phenyl)-(2-propyl-pyrrolidin-2-yl)-methanone (off-white
solid, 81 %); MS = 286 [M+H]";
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extracts were dried over MyS04, filtered and

evapor at ed under reduced pressure to give an oil that
woe®spwdd i ed by flash chronatography (10% to BOBER007/063736

Et OAc in hexane) to give 143 (22 %yield) of

3-(3, 4-di chl oro-benzoyl ) -pyrrolidi ne-1l-carboxylic acid

tert- but |
o beneyl - 3 S B0 EABS U AR RIAE B0 racgone
Whl@@hdw%%BtMS)Ert%@IZ Msitfé Benzyl brom de (0.19 ni,

1. 60 ol ¢ ¢ |
benzo;rr;) szr’ rol ?ﬁ céjp]{[e?lgg_ O&”gu? | %11@[13% %}ﬁ’tl)((e?}{rf}(g%ga [-Riethanone
eshierpqdds8 IT0); 0496 3atbMyrHIG THE (5 nL) and t hen

lm'_t hl]_uanOb:Tﬁfﬁ{ ;ii&ﬁ&@l d %V&)S%nalg'? c}/]r ngglnﬂrrg-d_ﬁm 3. y?)

treti'plepm,lﬂpde yalloay pce/atﬂr,l Qir?/obnMS ar3é4\[\k9(b%$]t irred at room

t enper at ur ue
addr t1 on of> SHSioce Rh 3 3 RS A e (e
pawéar, 303%01 aﬁtxtt atmb/ltled HrtGpEifaconHE =cdiMed ] ‘ongdini ¢
extracts 0
evapor at ed uni egrHl %551)|\@33 éB’FleJ 1{3‘1{#@5 ?g)g?g‘g thanone’ (yellow
guidi, 97 &d, M;ijls(ﬁ)sMnLHﬂwronat ography (10 %to 20 %of

h n 40 iel f.
BTGP ToP R wiPaF BE oy bissedh¥ i fied 18845
iC a(:ld tert-butyl ester as a col orIess 0|I
2008/ 074703 PCT/ EP2007/ 063 S 1429 Step 3
3- Benzyl -pyrrolidin-3-yl) hl or o- phenyl ) - net han
one Tri fd4ummn&£e¢chbra@hdn)(ll)(23bnﬂy) pyaslididezdl)-abethaame

t t t of .3-b | - 3-. .
TR u BByt B HPLR T RE v: eisbaytaccorlinggo te
percessBhidwh ireStheme(P40 ng, 0.092 mmol) in DCM (3 nl).

The reaction m xture was s gf%ﬁ&qﬁ roomtenperature
for 1 5 hour, then poured i eous NaCH (1.0 M,

diluted with water and %xgracted W, C DCM The
cop ad_drlgani c extradts were dri ed bver MySOH4,

and evapor at esBullinder, reduced pr@ssure. The g5

resi due Tp@5|f|e y flas Clhnr omateg 2 3Coto———
10 % of I\/Ie()—| in + % of NH4G @
(48 %yi el d) of 3- benlzy N

15 ng DMP
¥ 5!
pyrrolidin-3-yl)-(3, Od;l or o- phenyl ) - n%QQﬁanone as g
yellow oil. This nmaterial was 10 dissolved in DCM and
a sol utihon of HA (1.0 Min Et20, 1.1 equivalents) was
added, the)] resulting mxture was concemGeated under
reduced press@e and the residue was tritu ate((j*i W th
v B _0JClI step 3
3- benzyl -pyrkoli 3- yI) (3 ichl oro-p
one hydrd i iterSiid vB =\3
Addi ti onal coﬁm@unds pre ed by the above proce

are shown in Table 1. 15 Exanple 7
tep 3- -2 0y, Hrepgrnythyl-disilazan-2-yl)-phenyl |-

h%dr%gg' —Q&E@(Il}?g gé rql(ﬂgdli%é—l%Q%o&ﬁlg%%?JUegt[ﬂ}@ est-gpe synthetic

ried out
dceotidedepltigon h&—(bbms@—@ihmwphenyﬁ;dhlehéﬁm h@am8dhiENEilazane

M.&AIBPL 19)8 %’ima) in 'ét:h:er (]141§‘}‘1L)<2it(2 79’(4"“211[1\& uereQ nwrd\éen was added tert-

butyllithium (2.03 mL, 1.43 M solution in pentanes, 2.91 mmol) dropwise. After 90

minutes, a solution of 2-butyl-2-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester
(0.353 g, 1.38 mmol) in ether (3 mL) was added to the reaction mixture dropwise. After

one hour, the reaction mixture was warmed to ambient temperature and stirred at
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H BOC HBOC HBOCO\ Step / Step 21 O1. TFA 0 HC
Zn, AcOH NN 2. HO H NH H ~BCC Step 1

w@2@enz47b3 3- (3, 3- di br onp- 2- oxo- 2, 3- di hydr o- | H- PCBPBOHE63736

carbonyl)- pyrrolidine-|-car bo%xl ic acid tert-butyl
ester and 3-Benzyl - 3- ( 3- brono- 2-o0xo0- 2, 3- 25

l: i ..
aCI ?‘gp’%dt{;\%qgtg?é(? e ?sg gmﬁ: )}/ea?%(%i &sl%tg*emi%zs eqél%f’ilﬁgaw th&addition
OF s’@ttumaé agedavis NHi€l (078 Livgnd dxt@_@tedmmtm Etis. dbedeembined extracts
T S P
8. ¢ag)bBnrifidatipy by chiaihategrhplraisbionyd + 20 HCE D Acgn hekamey)l gave 2-

152 /
Bt o0 BB 1 SR aeh p - e R bopmgppectt -
patdiding 1 40rbwixylic atirbtertdacyliestar (033708, 6.6/8sn80l #9 ¥d af @colourless
45 hours at roomtenperature and then concentrated
under reduced pressure. The residue was partitioned

bétiviee thevatpesp raaalstDON naateridlhehe daitving doropgamisovere also prepared:
extracts wer d% 5 Bhigd élu@ €13 Iyg%srg)ﬁ}('amel[h.?[g1 a{sﬁ%aﬁ%qxél)—\%lgnyl]—hydroxy—

evapor at ed er re ressure e res
puathiytli- kqbrcb;wl-@ylfrbhélhedhcradvmlybgacaqb beyt- b@l@l Scr ocBOudbsofoam, 43 %);

2 byl - 2 8oy 1 S8 A s Tyl A1- M SHsH) Hethyi) -2-propy-

pﬁr@icﬁhdaﬂmxﬂm(mcmeﬂ tﬂltﬁwdveo (jtéﬂow»nﬁd@ﬂneS(BQ/@ar bonyl)

- pyrrolidi Qe rbox re-o o

a pale yel ?g\[}\} ktert i c?mé hy?s 5 }ﬁu(eré)G A)1nd(g|8§d3/l hfyaroxy
BrethyfnZz-pkoe184- pyﬁebahnmi @flmmyhaacﬁd thrhbuiﬂybesﬂdrl— (whdtielselid, 49 %); and
5- car bonyl rroI

tert-butyl % Cgrp %Ipr(g)gf metﬂg e ye(f V—VPI;SYrus ro%)ﬁa%nyllb[—[ §%daZOI 5-yl)-

ethyl]|-pyrrolidine-1- carboxyhc acid tert-butyl ester, (colourless gum, 62 %).

3- Benzyl - 3- ( 2- oxo- 2, 3-di hydr o- 1H i ndol e- 5- car bonyl ) - py
rrolidine-l-carboxylic acid tert-butyl ester Zinc

pepder 2(B@O!-Paj3- cHlo@@élFde 1,3.8g8sh exdiaheth yt-dishaza 0l 24tl) -ban iyl ] -

less fcar bonyl ) - pyrrolidine-| -
Talabnwydl sdua@m of 2- bnty} byt 3Hchlesd-ar(1,11153, Mallﬁzxmlgeth(s)t 2Bilazan-2-yl)-

L he t

BT P ehs b Ao Rt FrbBSn Rk P e B gD 59% 078
Sohold s MEME( HO&i‘TD)/z&dln’dyerftItdzlhpahllu@munmduﬁrdi@nfvydstad&c’eDMP (0.575
g0 SONSENLIALS, uoder educed, pr 8Sur e 1091 ME. o dilted wih
Danbomshd with n ol Nl Ofeadd leduid) cheyl drizdddig8 Ol Iflltelbdfaylﬂ concentrated
es%aﬁ%o '?.f?el)aI'OLV%aI'EQIdUC (% 2@8”? PRAT 1%§t9ol'}1rbey chroma{ogpap%y?sﬂlca, 10 %
Bt(b)zed’llzl)ﬂexate(sﬁgd% glﬁiﬁrt}a DD dJ(m,)ldl;I)?) 3&&mdah¢1 Sisiatil2-yl)-

r.rol.idi Car acl rt 1
Betal TarBabrdsc b ts Srar bbbt @28k gl tmol, 58 %) asa

Qe d-@ldiydssaedilthd. ndol e- 5- car bonyl ) - pyrrol i di ne-I-carbox

éjupémggl]ﬁz&ﬁp?%{”a?%%tgr& ngzlgegterzréath éﬁﬁ&ic)wmg compounds were also prepared:
-1, 3-di hydEQ?;J(I}d@ﬂo-Z/E{Qm& 3|;B{d3ilhe>€dﬂﬂ1@hﬂdﬁsﬂazan 2- yL) benlz3)yl] -2-propyl-
X0 ro car bony Py
R CYR SR S R S R e A
(éipr ot ecg eg Hropyl ow gnﬁllisdp@omﬂsﬂ@ﬁﬂbﬂrfﬁuﬁﬁiﬁélSb@i.ﬂbdn{yl) pyrrolidine-1-
e to glv -
C%@%%F agd e PiaT fergliglo iy’ 7 %)

-1, 3-di hydEQﬂ(ﬂe@I@Bu%’}—Qiﬂl@etHﬁ%ﬂ@l@)ﬂ J-0rfiu@deo-asl-mdoRE §-carbonyl]-2

glrholp%/lep\? VchF ine-1 carboxy 1C ac[(ivll‘z'r_t!] butyl ester, (yellow oil, 75 %);
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Addi ti onal conpounds prepared by the above procedure
are shown in Table 1. Exanple 8 30

w@ 200Bem™Z93 - pyrrol i din-2-yl)-(1Hindol - 5-yl) - "TEPCTEAPIV@7/063736

The synthetic procedure descrijged in this Exanple was
carried out according to the process shown in Schene

N. SCHEME 0 3

Step 1 Br { SR KA ARE ggoted-carbony
pRERIBOCaBORYITd 48! text-hutg estet, (Dlgtrdgss umt Zp%3. 31 TMAF

NN NHCl Ki:;;cill / NBOCHH Step 1

2- Benzyl 2-(1- tr| | sopr opyl sil anyI 1H-| ndol e- 5 car bonyl

: D | X Al
éslglrutugg ?9 blﬁtt)}lo['{)bo ghlo o 4 (anyl’ ﬁhexad%?thyl (CBsﬂéaéan 2- y!l_) l%e}qzoyl
pyrodljding 1-cBrippiq a];:@:l mﬂj)bl&ﬂ es8(02MnH @39 hintmalg énmethanolic 1N

%l‘(ggﬁ E/Flﬁg %ﬁrr@&i Qt%(é) oTCelMd'ep H}t lgli{)ghn’l Zulﬁu(rg ’[(f)l% rgdttloﬁ) meture was

i’on 1n pentane
Nltcentrancézrhmauq tat mddﬁéannm@ﬁ qhdorbtp’renyMZdvdMyrmbdnﬂ%byl)

-7 L ut i f .

bRy RSB 5 Bobn R tED B ightropmagiider sad g2
mom(ahydrbchlytidce@iter 2-nmethyl ester (0.50 g, 3.13 mmol)
UglgglggE #{e a%gné)rhate sta %?Eﬁ%ff‘ﬁgrla% thénf{)ﬁio%lg%\é\@rﬁBgLinecfﬁL v\ge?ea ?%or %repared
b‘}’]dleSilbDVG‘MC(beHetV\D hours. The reaction mxture was

?ggnﬁgfdt Egn min rac (};floo ewd%% ur;%zl.%drr%ﬂgenoysg metganone,
Eeigeaolid, 830k MEsRéd [MiHHH bri ne then dried (MyS04),

filtered a ted in ,vacu |f| ation
chr omat ogr Qgﬁn{]mfg ¢ g &op TOPYeP s O%[d&c Fhx CULS )(Ye\,[low solid,
§ave, Msbeaz&[Mgﬂ]l

S e e L
bromin, fodm, 80 %as M6 eaVBLMHéﬂé gum Ut| l'i zi ng the

\Fj\l/gg r gP ; ioa:) %ég@é@ﬁ%ﬁ%&ﬁwmﬁdl (I lndag)l—%c—)}%) metlgjanone
(dhite pavadeproopy), SMSanyio- M+ Hiidazol e- 5 car bonyl )

{Xgéltug)g%y cgmr})%ugis g/léeparﬁg%é¥}éepa Q¢ pgocg urrte apeus wnin t'[‘ef;lel
2-Benzyl - 2- (1H i ndol e- 5- car bonyl ) - pyrrol i di ne-| - car box
ylic acid tert-butyl ester_ To ,a ?tl rred sol ution of

2 benzyl - 2- (1-tri i sopr opyl 54B¥SHL 1H i ndol e- 5- car bonyl
- pyr(Q%ﬂogylnﬁyrkolﬁhﬁhgﬂ)/{IH‘rpgﬁﬂotb [2,0FH] pﬁlhldlyils ﬁlSIr@d’thanone

{f@ Sl e SR fﬁr?‘%f fTbH%%f%HT Qa ﬁ‘ro o aé%dazg to the

&&%smlh)nSoﬁfetr@Q.one hour, the reaction nixture was
concentrated i n vacuo. Purééf{ﬁ&tﬂ'an of the residue by
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25 chromat ography (silica, 25 - 50 % Et OAc i n hexanes)
gave 2-benzyl -2-(1Hi ndol e-5-

wa@20080m™7b3 - pyrrol i di ne-1-carboxylic acid tert-bCt/ygP2007/063736

ester (0.045 g, 0.111 mol, 3%/5) as a colourless
foam WD 2008/ 074703 PCT/ EP20 063736 - 132
Utilizing the appropriate starting '

fol B npound wasstap 30 prepare
2- But y’II 2- !(1}“ ndazol g, 5-carvonyl )-p
xylic Nert - butyJ.ester (yell

- Spwp
Step 3 TIPS ,
(2-Benzyl - pyrrolidi nNg= “{@H i ndoT5- v M. THanone A
sol ution of BOC CHO C TIPS

2- benzyl - 2- (1H i ndol e- 5-car bonyl ) - pyrrol i di ne-1| - carbox
ylic acid tert-butyl ester (0.045 g, 0.111 nmmol) in
INCHCI in MeOH (2.2 nl) a@ds stirred for 14 houcs, at

nigrogen. Agqdepus Na @& N

0.6 was adde@Wth rleacti on mxtur® was

ext MECt Thecori N act¥lwer N\

W 10 Wori hen drie NVB'S i(ftered and_nH 2N
H

7
concegpraied Nn_vacuo. Pur i'ghe onhof the residue by
chromat ogr aphy'fSilica, 0 - 10 %of a 9:1 McOH: NHACH
solution in DCM gave (2-
benzylio rrolld{n 2- yI) (1H—|ndo

-5-yl) - net hanone
i [@i3r blpwadia oi-ylg-mewsyl | -2

pr 15 r%lﬂiﬁe-l-%}ﬂ ' ﬁc”&i& Q?L‘— r%f' ate starting
[ ng conpou was al so prepared:
Tga st1rred solut1on of 5- bromo 1-triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridine (0.587

é f#%"%ﬂo‘l)o%ﬁregl‘?é '(%’_(501811? av! |7k'°&]ahlg &QQ?Zﬂtuc)geera F(ﬁ;ﬁegfﬂﬁtylhthmm
?oirﬁm@mﬂ 4.5pé p@ln@dn bypqrh@eatﬁo%mpmb):@r@pmsea%féeré?ﬁ@wmutqa,

%(%m 05'?1?”? pgo 1§9 ol1d1(n§ 4ca bo 118 rac(:)1d 6%% I'l%illpll ester (O 400 g, 1.66
mmeol) Hﬂﬁ‘éh@y(rhtrh@twaﬁ aﬁd@%@dhc eeaémmlﬁede drapwhs sﬁ\fgxanmre for one
r [
460, 00 L PR GuPR L 1 TSRS, OB e
NaQHO DvPureBRS q0endeH bR actdlltlon-bfrﬂsmr@ed RquEous NéhCB(Z@ImL) then
gct%c{_e@w% F[%AC%B Hi;]rﬁia}ngép eny erg g//vg?lbe)((iywiﬁhe st;ahura ed agueous
NlabIIlCrQa and baimbokyh HoedCVIgSO1) efilterediayd ccmst:mratmbn vacuo to a yellow
8‘?9@6(%459%? qg{l%?%gp Iﬂggg’rgﬁﬁy (silica, 5 —20 % EtOAc in hexanes) gave 2-

[hydroxy-(1-triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-methyl | -2-propyl-

pyrrolidine-1-carboxylic acid tert-butyl ester (0.576 g, 1.12 mmol, 53 %) as a colourless

gum.

Utilizing the appropriate starting materials the following compounds were also prepared:
2-[Hydroxy-(1-triisopropylsilanyl-1H-indazol-5-yl)-methyl]-2-

isopropoxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester, (yellow oil, 79 %); and
2-[Hydroxy-(1-triisopropylsilanyl-1H-indazol-5-yl)-methyl ]| -2-isobutyl-

pyrrolidine-1-carboxylic acid tert-butyl ester, (colourless oil, 56 %).

Step 2 2-Propyl-2-(1-triisopropylsilanyl-1H-pyrrolo[2,3-b]pyridine-5-carbonyl)-

pvrrolidine-1-carboxvlic acid tert-butyl ester




10

15

20

25

30

35

-133 To a stirred solution of
2-butyl-2-fornyl-pyrrolidine-I-carboxylic acid

wo esoBODLTd3Y | ester (0.753 g, 2.95 mol) in THEPCRPIUL)/063736

at 0 C and under nitrogen was ded 3, 4-
di chl or ophenyl magnesi um br om ule (11.8 m_ of a 0.5 M

S0 BEGL S5 TR R 5 81 2 i

guremcshgd - 2byropylepysrodidtiet i oztrboﬁylsat:udrtatté)dt}éqﬂeo(@éZ&IIgAt:m mmol)
{
3RS AR T, Bl T 0520 1.5

frinhal ¢ mealsingld pedivoeAfterR0adiriutesvihe mcuqroma(tyel waswilatad with DCM,

%sh%/d %)1%5%%2&5% %BH ‘Bﬁn? %h&i‘&ﬁ&?(tﬂ §§(§‘B hf}{ltegrgd Mcf:c%’ncéltfated in

exanes
Pacpatyd bwWn @l. aPuduﬁczttiomlerf qhh@nytlo\gpalpw ( olkop, Prist HY| Etowcrio

I
bbb PRGN R ol B YA PP R carbomy
pyrsaphnabicerbuixxlicncsl wft-litdsser Eohidrs 0.800 inimal, AY%) hea yellow
algrgr opriate starting materials the foll ow ng conpounds
re al so prepared: 2- [ (3,4-Dichloro-phenyl)
Uhiliging xlye- appt dyyriate stZr—tmgm;m}énqjythle(ﬁd)ll(dvmgeompeumhm@m(glbd prepared:

acid tert- E’%C}Q %%o%ﬁet}{yﬁa d@ t¥? chm%/?slﬂfmyl 14 1@&32021&—5[(:arb0ny1)—

(3,4-Di chloro-p
pﬂrdtdmeey{mtﬂwthrd tamtmhtyiezsteﬂ,?qyéllo&mohdm Yog; aadi d

t(grz Bluz:%: % ?%otber ﬁ) '[(%H{]oipgg’%/l arﬁ%lt%—liri)@a?%l_%—_&garbonyl)—pyrrolidine—
(Radodylfd amirie;ctdidtxlle);ter (lourddss gumed491%g.ar boxylic acid
tert-butyl ester (colourless gum 42 %; 2- |

(3, 4-Di chl oro-phenyl) -hydroxy-nethyll

Stop 5- dR1Rediw{2- AfHpompyliod 2, pybi pyeldiet- reatboagl) pyxrplidime detatboxylic
te&ge- i §ster (colourless foam 81 %; 20 (2R 4R
*A—é{i‘éjﬁﬁ—%& di met hyl - si | anyl oxy) -2- |

13 a4tidied bdlotion pﬁbpydp)yl 2-(1- trusopropylsﬂanyl 1H- pyrrolo [2,3-b]pyridine-5-

CUPOSEY PRt oG ALk by iR b S £ B B e e

(7. enily) Buinibiedi teriplasdtuisiundayhiaoydn was added TMAF (0.753 g, 8.09 mmol).

[t TP ieR s ik Far s howrs i dilyechwith sy et s

NGHC-CBL(B% ll“nIQ ahé thatc(r|0§ (i} mrED hesd Sxtﬁicte,dhmlﬁSEﬁAé’/dT he 2empined organic
Di ) - -
CSiog T agR e, aldE TR0 T, and pepeerieg concentrated
Beitaesqg to(a:;ﬁﬂl@wrl]llber%smo IP|ur1f1231t1o%)b}a$1r@n5tiogg1EB?f lckiﬂ&&t B0 NEI0;% EtOAC
Di.chl or n =.MB .
ohaspts) ol T Vol PRI oD - yeidine: 1-
eﬁbeiyhlé agaom E&z&i esﬁcfﬂ (0.219g20. 6923§im$1 680 0/|2) eas a colourless foam
- But yl - 2- i chloro rol i dine-J-car
Pt it G Qe oy rafin gt Bhp fids s o fIso Frepared:
2- but y: i 2{(1&11]3_11162111113@hlclamnplhanmbﬁropb%ﬁﬁaftwl pveitdhiide-1-
- I di,ne rbo I Ccl ert ut ester
f%%’?’ GCIdf”ﬁ@uﬂ‘ﬁfﬁ Wﬁ ?)E‘?IW( ?g W) at O>C/: under
nl t r ogen V2 s IHC[ELGQZODNE’ cafbobPi3- PisoButhlSpyrraiidind- D-c@rboxylic acid tert-
p Bﬁjeacuon m xture 35 was warned to
@éi‘ﬁéfoéflh %hd stirred for 30 ninutes, then
(iI3|4Ut E‘d W AR, D0M - (3"@121@918&&56%&?1)Mfc&ﬁ’%ﬂg%’@%a%ﬁohdine—1—
r.i,ne en drie
'1gt‘frf bflg’ﬁesé‘?fg&g’@r%agmﬁeﬂfl% 79 %o rﬂ vacuo to a
ye' | ow oi | (2(5011@22 g34 Eﬁ’bﬁlbifd batzb@n- by dedyormpt sigt-pphylidine-1-
éa lB g[ 6)0\‘: G hexan% gave
;‘F?‘Q (t%”huﬁ’ 'Esr’i‘i’r B BERPAM 83/5 ol i di ne-1-carboxy

lic acid tert-butyl




ester (0.441 g, 1.10 mmol, 85 % as a clear colourless
gum 5 Wilizing the appropriate starting materials
wo bmshol7bowi ng conmpounds were al so prepared: PCT/EP2007/063736

2-(3,4-Di chl oro-benzoyl ) - 2-pr. %I pyrrolidine-I-carbox
ylic acid tert- butyl ester (white solid, 88 9%;
2-(3,4-Di chl oro-benzoyl ) - 2- et hoxynet hyl - pyrrol i dine-1I-
carboxyllc aC|d tert butyl ester (col ourless residue,

?, / pemoloyl.}-bPuridin-5-yl)- methanone

K%ol%t h{o}lg és?]fﬁlzl {1 IQXIBE?IL) bﬁj@?ﬁg ds f&%%l?l%)ﬂyh%hdf%‘é' d
(e[ibdxybp ghﬂ(b«frt}bb‘e'hz&bg,rl (.246 g, 0. 672 mmol) in 1N methanolic HCI (10.1 mL)

gra(g tn[E haY PO% ?ﬂcpep %itrc%\é% E(?IJI 1 éé{s&?ﬁ Tlhe éga%ﬁgﬁ’ %tk? ‘ﬁ%céo centrated

{tecto ‘Blﬂtl yitituga tecb wth DGV (émyl)wnyl)con@entrated in vacuo to yield (2-propyl-

éfr’ré‘hcﬁfl %h)Ll? ((JFHES/ ?(ﬁ&car é rl&l? ylf):l %h% one (% 2% Oe6SStZemmol 97
{0k aMﬂlllte$>9wgema,nd7d3 a%@onc(hé}r&roﬂ:ﬁ)ondé-salt MS = 258 [M+H]

P%l,?%él% Iﬁlgﬁ']%i)gr %&_rmgén g%{} n%lngaggrﬂlg&)foﬁo%vmg compounds were also prepared:

propyl - pyr fchHhﬂulazel—5—yba(ﬂbisoqybpo:xyamtldyltmntoliﬂin—glM)emt—:tthanone,

ol our.l.ess, SR
évg]zlkf Sfilfjegscélhfo?j%s b?%%(@/ﬁmzl propyl - azeti di ne-1-car boxyl
ic acid teftHbndazbl-5-gbt@risol{urdlmurdlidss 2 rydsimdthanosd (§éllow

20
59V(§§r4l0&°{g?ﬂ I(\)/[rso 7e2n%jflm 2- propyl - pi peri di ne-1|-car boxy
lic aci d t éx4-Lhdtlgdo-plesybr((2K,¢R)-dtrydesy-bptopyBPy¥Hlidin-2-yl)-

St _ +
EsTRIBYT it siduP 2 915 = 0% B HBRo- phenyl ) - et ha
one A sol u(3 pvidfloro-phenyl)-((2S,4R)-4-hydroxy-2-propyl-pyrrolidin-2-yl)-

2-hut yl - 2- 4-di chl qr @z be ).~Ryrrolidine-|-carboxy
fiettiihe, b Sufh 5? % 2@@59@%&’6@35 g, 1.09 nmol) in
AdditiGhali conye@hid{ f@p&edby tiviasbost pracedliratireashibivarih Table 1.
tenperature under nitrogen for 14 hours. The reaction

m xture was concentrated in vacuo, then redi ssol ved
in DCM and concentrated i nExacplel20 renove excess HCL.

iP ﬁr ::)gv;:?g,g—aglc r(g Ei}ﬁ{f& t? gf)a(Q r})\{'o[gﬁlplylng :ilidm 2-yl)- metﬁanone

D¢ syolth adic rpré’cfylhl)e—c(e&rfbed i tHioEampplenys Jarried baneoerding to the
0249%# , 68 %9 as a 30 white powder, MS
sh IIl—I}n 2| ng the appropriate starting
materials the foI I oW ng cos@HEMISRWere prepared in
simlar fashion:

(3, 4-Di chl or o- phenylster( 2- pr opyl - p Kol i di n-2- yl)-met ha

norge( ON{-wbi t e A ; 285 [ MkH +; WD

2008/ (74793 PCT/ EP'2@'@7MQJ%’3736 i o ez
(3, 4- {:o ph DMP
(2- et hoxyne hyl Xlr oI 01—!2 yl) white
solid, 99 %; M | or o- pthenyl ) -

(g)M+ + (3, 4-lsh
[ 2- (3 3- dlfluoroB%dyl pyrrolidin-2-yl] -nmethanone
(white powder = 320 [MtH +; 5

(3, 4-Di chl azte; phenyl) - (5,

5-di net hyl - -prcppyl pyrrolidin-2-yl) - met hanejwe
(pal e yell owyp er, 94,%; M5 = 314 [ MrH

(3, 4-Di chl é

ne (white 30199 after ﬁr&i “anal Vti cal
purification;\ NS = ci MtH  + nd cl
(3,4-Dchl oroB&@nyl) (2-propyl - pi peridin-2-yl)-nethan
one, (yellow
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10 solid, 97 %9, M5 = 300 [ MtH] +. Addi ti onal conpounds
prepared by the above procedure are shown in Table 1.
waEx@spr4e0d0 (4- Am no- 3-chl or o- phenyl ) - PCT/EP2007/063736
(2-butyl -pyrrolidin-2-yl)-nmethgnone 15 The synthetic
procedure descri bed inthis Exan'pl e vvas carrl ed out

r ql 96tlﬂc

PR H3C O Cl step OCI N HCl

TRy 5, MR S s 0 20 g 4
) 2t QF@ aphenddr|nit2@gen was added isopropylmagnesium chloride (1.21 mL of a 2

F/g g)trl _ 15{'31%—'?13"|2{4'2pj¥_(%'{o§I cirginnge f?e?&qi%)ﬁ}q a‘é?lﬁﬁbﬁ' of 2-formyl-2-propyl-

ester rre solu
Qymdidon@maﬂm@whmcbi phamyylestey 10.3173, 3,33 nhverbne ThH (1dnk) was

' ' . . 7
LR B D) SHRRG 4
sl m_a,mbllelzmeﬂvp@fatunt pidhstirneddfenbanksyr, thed fuamailedl by the addition

gf %PWyﬁ%S éq@oug NP? Rl r OIFLIEZI Igfr?]de ra%f;edﬁsljg( OJ?Ed)AC Thea combined organic

tardactshutry Waészﬂ ethrﬁu(eO dB8&B(MggSQu) statemrb lahd coneettreted (Bvacuo.
9’1‘1)1f1%f%ﬁ1 30 og ﬂ%dre&gu 1?)? chrgl%%{olg%ﬂahy \;\ahé’laf § t(‘):j 5(9 Qvﬁqit%ﬁ\c 1@ ¢ ?anes) gave

2d0p @ﬂaihlme -pmidirs 24y rlediraty- ﬂﬁ@ﬂ@B@WP—@ﬁrrohdme 1 carboxyhc acid
gglél%ﬁgl (9 §§973§t748 rr]r}r?’lgl ?g?geagta gglgo% nlci:?i e gsganf 1?1{9:]eé)arable mixture
aﬂdiaztteremmexsf sat ur at ed aqueous NH4Cl (10 nL) and

r-ac ed with. racts
FALRBE W% e e TG 2 RS AREP g Fhyarony-
ooty HImmm)ﬂ-pyfrohdmel-d ctatDb(aslyhoadld teObIH] @)er (orange oil, 19 %) was
Fiur i ficati Zly romat ography (silica, 5 - 20 % Et OGAc
R Hre;?%\rr?gé‘)smé e bV PRGED. 1
[3 chloro 4-(1,1,1, 3, 3, 3-hexanet hyl - di si | azan- 2- yI) ph

tmi@uy]leeﬁes oil. Ut| lizi ng the approprl ate startl ng

0 il[s {refa F%Pgorhop i 8"% thl%ré‘%%‘ﬁ%sz V\ﬁrhyd?cl)x%fgmgtlh%e—azr—propyl—
pilrrdliding | Fatbolvglxadvit eyl budylsisleaza?B82s, Y1712 nphelnyd PCM (12 mL) at

- hydr ox 10 net - 2= Dr -p ol i dine-1-carboxyl i

0.8y A Aeaiip gies At YRR b pRL LI i SR POt
reaction mixture was stirred for one hour, then was quenched with a 1:1 mixture of 10 %

aqueous Na,5,03 and saturated aqueous NaHCO; (50 mL), and extracted with DCM (3 X

30 mL). The combined oraganic phases were concentrated in vacuo to give 2-(5,6-
dichloro-pyridine-2-carbonyl)-2-propyl-pyrrolidine-1-carboxylic acid tert-butyl ester
(0.280 g, 0.725 mmol, 98 %) as a yellow solid that was used directly without further
purification.

Utilizing the appropriate starting materials, 2-(4,5-Dichloro-pyridine-2-carbonyl)-2-
propyl-pyrrolidine-1-carboxylic acid tert-butyl ester (colourless oil, 43 %) was also
prepared.

Step 3 (5,6-Dichloro-pyridin-2-vl)-(2-propvl-pyrrolidin-2-vl)-methanone
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2- [ Hydroxy- (21-triisopropylsilanyl-1Hindazol-5-yl)
-methyl] -2-propyl- pyrrolidine-1-carboxylic acid

wo eoosoburvy | ester, (yellow foam 50 %; 2-1 [ PCT/EP2007/063736

1 (tert-Butyl -dinmethyl-silanyl )4 7-fluoro-I| Hindol - 5-yl
- hydroxy- nethyl}-2-propyl - pyrrolldlne 1-carboxylic
%%éf} ]{i)gg)trf%g?/%yalf]ﬁg egyrlcf ﬁ@gtcarb%%ly )dZ pﬁ)%y%yrr@l?ﬂne 13 carboxylic
dd tart- blstiyjbﬁrsm)w 280 grﬁ)ﬂ%mlo}i daibﬂ HEL | MeOHr8trhly) }as stirred at
?Iﬂg{egﬁ g epaetutje u(ﬁ%lr gﬁ%wglergfoqcib %ohﬁsr RO Mo ESH&lre was
gorBantydte@ 47[ @czchhrut tble4e8@11_t}rg r¢5i@uSya-hetadby lrfonaiteghplra(silica, 0
| i_di - hoxyli ¢, acid;
B OrPEgY bl SR SR RSB 5380 i 21
thebunghe Q) 167 g, 0.522 mmol 72 %) as a yellow solid and as a monohydrochloride
0 i, 1, 3, 3, 3- hexanet hyl - di si | azan- 2-yl ) -
£3litéw 5?7}/@\/1 -‘met hyl } - pyrrolidi ne-1-carboxylic acid
Uehzmp ltheydppeqtrmte Lt nageric). (8:58DiamobpyridirDCVI ¢ (Oprwpyl-

ibf\r.0ge T
?%r @!}Eﬁ %”}1) Sln 3%1% Rk k’l)geﬁmw]g% 37 ){)) vge%oa!r[]sto ogpa?%gﬁfi’s D"Zﬁé [M+H]".
hddmtlohhi&‘orrfmmhd&)plremmﬂ by ella/ﬂzswd pf(ut‘(hde wict showb@MTable 1.
washed with 1 N NaCH and brine, then dried (MS04),
filtered and concentrated 25 in vacuo to a brown

resi due (0.290 ). Purifi c 'mp_ieb& chr omat ogr aphy

(silic

5% buty s ey St Prl 0SS e P Grolidin i) methangps
'ﬁhQszltl)eﬂc l]bemdyie] depyribredlim dimﬁxahalﬂawlaoc@yhed: o@tCicdording to the
tert-butyl.e 0.208 g, 0.397 mMmol, 58 %9 as a

Bi%S&Y S@%‘%%H’r? §§le esidue. Utilizing the appropriate
starting materials the fol SOHWEME 8onmpounds were al so
prepared: 30 2- [3-Chloro-4-

(1,1,1,3, 3, 3-hexanet hyl -di si | azan-2-yl) -benzoyl]
-2-propyl - pyrrolidi ngeg-carboxyligHacid tert-butyl
est e, (yeI I oW 0i +—96-394-+—=2=Pr opyl - 2-

-triisogropylsil anyl - 1Mgi ndazol e- 5- step 2
- pyrrol e-1- rbloxylic acid t , DMPi
(yel | ow N6amcCl 77 @I [TCH,

1-(tert-RButyl-di rrethyd;HsjlanyI) 7- | e-5-¢

ar bonyl ] -2- 35 pB&Sy! - pyrrolidine-1- 8&®oxylic acid
tert-butyl ester, (yellowoil, 75 %; WO 2 08/074703
PCT/ EP2007/ 063736 - 137 2-Cycl opropyl net hyl -
(1-triisomtypyl silanyl -1Hindazol e-5-ca Cg_ggyl ) -
pyrrolidine-1lccarboxylic acid tert-butyl ter,

(col ourl essyglim 27 0/% St ep g@p(#- Ami no
-3-chl or g? < by - pyttotrdi n- 2, N0
5 A sol u [ HCI

2-butyl -2-[3-chl -4¢(1, 1,1, 3, 3, 3- hexarweNhyl -
n-2-yl)-benz&HAG - ‘pyrrolidine-1-carboxylic acid
tert-butyl ester FO 205 g, 0.391 mmol) in nethafolic

&’ﬁﬁblﬁfht: @cﬁdlt@*k Butvl ester

4- am. nqg- 3-chl| or enyl )-(2 pyrr | idin-
{gréflﬁﬁﬁ GHE QO 234‘@%&% %aa‘in%‘v?rspﬁ ¥b‘i°é‘i“é7 LG §6gfﬂfn°1) and
Hfa@ﬂ%1@@‘(‘ﬂﬁ[ng§(‘@j 14559, 3. 9]4Qnﬂ%[DQﬁ WHEO(Qd'}hDI Wwakeh @ aldtat reflux under
Uilizing the app Opﬁgﬁgf starti material s the
PTOBE % 9 &6 be ar%cawnwlxwe wWaprded
ﬂﬂ@@&dwﬁforﬁﬂd Byl =p3rieiiHeOr-PABOYIL acid(t@t-butyl ester (0.682 g, 2.38
- propyl - pyrrolidin- -yl) -nmethanone, (beige solid,
83 %, M5 = 267 [ MtH +; 15
(1H I ndazol -5-yl)-(2-propyl -pyrrolidin-2-yl)-nethanone

, (yellowsolid, 57 %, M5 = 258 [ MtH] +;
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(7-Fluoro-IHindol -5-yl)-(2-propyl-pyrrolidin-2-yl)-nme
t hanone (light brown foam 60 %, M5 = 275 [ MtH] +;

w@ 20089td70pr opyl met hyl - pyrrol i din-2-yl)-(1H i ndBZDEPHOY63736

) -methanone 20 (white powder,,99 %, Ms = 270 [ M+H] +.
Addi ti onal conpounds prepared by the above procedure
i | . : ) : :

Bt IOHIE L 3R Gpd oS 3SR E e i ot s
wyondihnu 6 tlydn) ques theaiyrtbe adbtidm ef surhtedtangequs dFedii(20 mL) and

: . : | s : oa Lo
FRAEIARA LA, AR SR SR R AR i
QD O 7lTG & R dEleRBitt DBB7ZBE to-al3B8oBLilCHI g) Hwegicati@-by

- ' - 0 : Q :

bt el B0 A PR BN gy
phddyl) Nvydibay-iNetl yH- Npir oy BEG 1l dige-BOGr hdx@liepcid tert-butyl ester (0.571

- ~ | I sil -1 H | of 2, 3- bl
s A R oovr ol me- 1 car box) |1 ¢

f 1.51,M,sol utjon.i t } I f |

5he e Y LIRLENG PaBAD} 3SRt SRR 2 oy

Byrfdidiyd-1 Zagroaplyd acpd/ fertabuityli enier [6.8rd dx8y InnimoB dn PCM (20 mL) at
t-butvl ester . 66 L) in ether (.1

hEcat oo S atietond Bl TN I Ml baon e

shattion mixtierwanerhod hmambiehhentpeacticand siiktd far Ydasinutes. A

war ned to anbj rature;over .30, m nutes. .The .
?eé:grgc? el 1on.ort'Jﬂl\(/ipt(Q/\.ltél Edrgg).e%clﬁrengl)bvif/astaﬁéeda 88%1 p}eor acotlfon mixture was

0 m Xture
stixtadr fat 80 naoutes tiserNHIEH G2 DEN, wiskad witktlrk dta€H wirir (20 mL),

t. iy nbi ned extr.acts. were washed w t .
T e R DN RSP R A TRE sl ol 055 ).
PMisO4ipn biyichteen@dgraplly Gdiveent PAYefOAT iuhextmet)zasie 2-(3,4-

ellow. oil (0.90.9). Purification by chronma ph
Ehlora Rloro b8 & et} RV irdRlned; RS Gu R Bl estr (0.358
b Hoy&Roax o, 58196 ) dssafraopylbsilésapym: | H- pyrrol o[ 2, 3-b] pyri d
in-5-yl)-nethyl]-2-propyl- pyrrolidine-21-carboxylic
acid tert-butyl ester (0.576 g, 1.12 mmvol, 53 % as a
8tep Sui(3.eg3ichlgttvd-fluboird-iphemd) - { B proppb prpslidih-€ - g i-aicthangne

AL RILA!0% 2B - Jidhb % Mo S TRANTS MRLFL B iR P30 Diylic acid

tert-butyl ester (0.346 g, 0.856 mmol) in 1N methanolic HCI (8.6 mL) was stirred at

ambient temperature under nitrogen for 15 hours. The reaction mixture was
concentrated in vacuo then redissolved in DCM and re-concentrated in vacuo to remove
excess HCI, furnishing (3,4-dichloro-5-fluoro-phenyl)-(2-propyl-pyrrolidin-2-yl)-
methanone (0.294 g, quantitative yield) as a white powder, MS = 304 [M+H]".

Additional compounds prepared by the above procedure are shown in Table 1.

Example 14
(3,4-Dichloro-phenyl)-((2R,4S)-4-fluoro-2-propyl-pyrrolidin-2-yl)-methanone and
(3,4-Dichloro-phenyl)-((25,45)-4-fluoro-2-propyl-pyrrolidin-2-yl)-methanone
The synthetic procedure described in this Example was carried out according to the

process shown in Scheme T.



2- [Hydroxy- (1-triisopropylsilanyl-1Hindazol-5-yl)
-methyl] -2 20 isopropoxynet hyl -pyrrolidine-
wo ecasloowyd i c acid tert-butyl ester, (yell ow oi PCT/EP209§/063736
and 2-
[ Hydr oxy- ( 1- trllsopropyIS|IanyI 1H—indazo| 5-yl)-net hy
I'] -2-isobutyl- pyrroliding: Poxyllc acid
tert-butyl ester, (colourless ol 56 % . Step 2
2- Propyl -2-(1- trllsoprogy¢$|lanyl 1H—emrro|o[2 3- bl pyr

I di neg carbony ) - ne- I-c.rBox lic acid
tert- %?4 ¢ VV}é@QQS/O? PCT/ EP20077063736 .:ﬂEBE,

-139 To ed sol ut* Cl pmp
2-[ hydr oxy-{1-t€li i sopr

1 din-5- yl)-nmethyl]-2- prepy SFDOK

acid tert-butyl ester (OB§g8 g, 1.03 nnoB@C in DCM (15

nm.) at ambi ent tenperature under nitrogen was added
DVP (0. 65%Fg 1.54 mol) in a singlgqportion. After
hg

90 m nut ed reaction m xture was (i 4 ed with DCM
5 washed whyhjjl N NaOH afi#Pbrine, them dfied (¥5804Pwp4

fil {0, Ang Fht edyinp e g/ PFBSF
0

Et OAc in hexane gave
2-propyl - 2- (§C¥%||sopropyIS|lanyl-lFLpQ??%Io[Z 3 b] pyr
i di ne-5-carbonyl)- pyrrolidine-I|-carboxylic acid
tert-butyl ester (0.415 g, 0.809 nmol, 7§
yell ow gum F¥I|I2Ing the appropriate 2
mat eri al s the fHol]l owi ng conpstapds were a R epar ed)
2-1 soproppx, ] qullsagtopylsﬂrs nd
e- 5- car bonyl di ne-1 - boxyl i c ‘aeNid
tert-butyl esteY é =« |'@v solid, 96 % ; and
2-1sobutyl - 2- (1%9‘|sopropylsilanyl 1H i ndazol e-5-carb
Sty 1) (RY-4L(@i- gu@ﬁauﬂetﬁﬂrmmbm zaﬁfo%vp,@nb bathlor8Shehyl)-
colourless guwl,. @ tep

'l'°.3-!.l§, -y a rbony|) pyrr

ab)-gi pe- But?la&@%h/)lllsﬁany?&yﬁ-ztﬁbbylbzﬂ{ osl 4-8%hRko “PRe@l)-hydroxy-

t d
rinelﬁ{‘/iigwr?@d?qé ? 1S GIsIA SittbariyllesteHv iy Rierpateq by seaptiqsyef 3.4-

gfg?{&@%ﬁw yﬂu)n H%h{l&’é wﬁh '01@) -t b@@gruhirﬁet%qu@lanylog) -2-

fArmyh2-PApmy &Yfrollélﬂﬁelr‘éﬁtfb?’é’he ﬁ@éﬁerﬁbﬂwi g fakewiag @lydprocedure of
&Hﬁfof@m%§ﬁegl 8.09 mml). The reaction m xture was
stirred for one hour, then diluted wth saturated
aqueous NaHCO3 (30 nL) and water (15 nlL) and

b DACR R (WL Bufl-Meth NG 52681 DR RYEANS G- di&bio6drS oyl)-
were washed with brine, dried (MgSO4), filtered, and
pynelidingtcarbospligasid ferttbuptyl ester vacuo to a pale yel | ow

QY- (P Cab RN f;ﬂargmgmtﬁ%ﬁpm (.85¢H1 68 b0l RpHOlidine-1-

c 25'In anes)

@b@)@by cid t¢ri-Pupy estes vo{spr@aqudyfrm@daﬁ@nsﬁ EBH-Bdrayt-Buiyl dimethyl-
O.a%lgIZQ@m) Ipr&@r'i bopy, h'cﬁdﬁ&ﬂodpﬁe% l‘?&!}cﬂg rﬁ%ﬂ ﬂy@roﬁéﬂlegl—

col our i'1'1 zin

eppeape peitl dersby ¢Srﬁ<gr Vﬂﬁt BMI%\fOélowm the prased yrg of &iﬁmg@ﬁasample
yere al so prepared: 2- (1HIndazol e-5-carbonyl)

- 2-1 sopropoxynet hyl -pyrrolidine- | - carboxylic acid
tert-butyl ester, white foam 68 %; 30

'e kRndazol fcﬁfo(f@—erH )1 Ry dPYL wibi y R dﬂ{en?cérbs lic acid

I'C acl er utyl ester, e oam
Eﬂﬂﬂéﬂﬁézi(s 4-Di chl or o- benzoyl ) - 4- hydroxy 2-propyl - py
rrolidine- |- carboxylic acid tert-butyl ester,

(col ourl ess residue, 79 %;
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(2S,4R) -2- (3,4-Dichloro-benzoyl)
- 4- hydr oxy- 2- propyl -pyrrolidine- 1- 35 carboxylic acid

wo e0o8oDuTdy | ester, (colourless gum 79 % . WO PCT/EP2007/063736

2008/ 074703 PCT/ EP2007/ 063736 140 Step 4
(2-Propyl -pyrrolidi n 2-yl)- (1|-]|-pyrrol o[ 2, 3-bl pyridin-5

| t o
S PR RO TeG) ayepdimobdis by tisgrid
butlybkrsm as peapabohbyl tre@tlag (R -#-ctert- Bunyly flinesgh drsil @1ty @40- 2gpropyl-2-

| 1(
R e e
fOélaMnthhemoqeduure ofstsp dohEsamhplatiéd i n vacuo then
triturated with DCM (5 nL) and concentrated in vacuo

to yleld (2-propyl -

: . Sg, 0. 652 mml | 97 0/()asa V\,hlte povvder o
e Sé} nohydr ochl ori de salt, M5 = 258 [ M+H +.
Do ialstimedigpltitien afo(®) ep(3, A&ﬁ&hhiraflienngfl)ﬁmﬁledﬁoaysz progyl-pyrrolidine-1-

OI8O 525, LA PRERRF Mok i
telrrqieha;nmmder (intvigere weohddid pedlidyobuviresul®2@81 fliviiex(0.195 mL, 1.11

lk qg?tﬁ%ﬂam?né’ t\/ﬁg& ﬂ&%gg%(y Wir g%%fﬂﬁﬁ ‘grleH%riarI]l%ng (0.46

(n'i,, 3 3Dlnuhbbr'ﬂlephmmoh)m1-xt1(ré 2R diRyed for 18 hours, then filtered through a
hf}‘/sglcsa,o asﬁec? tOp%grn%l clgglﬁe%[tli%ﬁ_eﬁ 21 vacuo (0] glve 'E'%”? I’(\§ 4-dichloro-
b&zéyl[Dl4Cifhlh(nb@—piwly}ypyrrehcﬁ(lé_l&}cépé)oxyhc ac1d tert butyl ester (0.222 g, 0.551

:]%@ejd’ (ZE%{I %yeﬁgsﬁp fégmq?\(/grv%lls 31,1692:[1 flmc_:ﬁér i_n th&drr*%gi{] A0 n"?hout further
pmmﬁxmunds prepared by the above procedure are shovvn in
Table 1. 20 Exanple 12 (5, 6-Di chloro-pyridin-2-yl)-
(2-propyl -pyrrolidin-2-yl)-nethanone The synthetic
Slreﬁéed(EY 4 Ddgderor et yi) i/ ( 2iS) -Eflaond-2- malfwlaﬂrrbhém Dul)-methanone

A sG]utlﬁhIS)f [\B*) Z\l(@H@lcﬂimo@enz@ﬂﬁl%r@&&)ro@l@yrﬂﬂh@ineslt eprboxylic
ﬁ# fe%%\%lﬁs&é éo,g@ g, %%4% mmq) in %Ef V\(%hgl’?(g Igéﬁ(gorgL) was stirred at 20
°C under nitrogen for 18 hours. The reaction mixture was concentrated in vacuo then
purified by chromatography (silica, 0 to 20 % MeOH in DCM) to yield (3,4-dichloro-
phenyl)-((2R,4S)-4-fluoro-2-propyl-pyrrolidin-2-yl)-methanone (0.048 g, 0.158 mmol,
29 %) as a first fraction (yellow oil) then (3,4-dichloro-phenyl)-((2S,4S)-4-fluoro-2-
propyl-pyrrolidin-2-yl)-methanone (0.072 g, 0.238 mmol, 44 %) as a second fraction
(yellow oil), each as a monohydrochloride salt, MS = 304 [M+H]".

Additional compounds prepared by the above procedure are shown in Table 1.

Example 15
(1H-Indol-5-yl)-(2-propyl-pyrrolidin-2-yl)-methanone
The synthetic procedure described in this Example was carried out according to the
process shown in Scheme U.
SCHEME U
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- 141 Step 1 2- [ (5,6-Dichloro-pyridin-2-yl)
- hydr oxy-net hyl | -2-propyl -pyrrolidine- | - carboxylic

wa@eood/otend - butyl ester To a stirred sol uti on OPCT/EP2007/063736

2-brono- 5, 6-di chl oro-pyridine (,0. 500 g, 2.20 nol) in
THE (6 nL) at O C and under nitrogen was added

i sopropyl magnesi um chl oride (1. Zlcrlq_ of a2 5 M

sol utalron in THF, 2.42 gpply) dropwi[sé. After 2 hours, a
sol uti op or my—2—p yrroli@fhe- 1 - car boxstép 2
acid te it ester tEULB17 g, ¥

37 i n.THE

m.) was “Addeldy to tAEy eaction i . AE'\é?
30 mnutes, tHOCedct ] i & e ‘el 0

anbi ent tenperature jandcsfgrred for gae hour,

guenched by the addBO®n of saturated aqueous %g-ldd
(10 nL) and extracted with Et OAc. The conbi ned organic

10 extrg S were washed with brine, dried (MS04),
filtered, Bg concentrated in vacuo. Pgyification of
the resi dyejby chromat ography (silica, foo40 % Et QAc
i n hexgre 9 tep 3

2-[(5, yr\t di n- nyfg—hydroxy- DEQPY

| - pyrrofi €aroxyl ic ddiAdd  tert-Yut :
(0.289 g, (BOUS molgoE6 % as a yel |l ow SN
i nseparable m xture of diastereoners. 15 Utilizingd
ap_%r_ 4 Ier‘?—tB%to Qr{bb ~2-PYOJ ll— r?ohd%n 2Lyl)-hydroxy-methyl|-indole-

h—'&aﬂbwahczlcniixambu{ﬂ\csuenl i d| ne- 1- car boxylic acid

stlpr?%%luggﬁ &f - {D%Igg %?do%— —caIJbOEY c 3P tertabusqgl BleF W(ﬁ)d ,2.37

procedure
ﬁmmﬂ) B e[ﬁherr(IZO nd-) py F%d’i(]‘emdﬂ&miar bmlmrglel) was pddegyéri-bytyllahiuvan (3.64

2 es 0 _a .
kit gRiohin e S LR Hiabi TMGhn Siinfyrsy g solurion of
zﬁgMﬂa@pmthrkoltdma@ i {apwoxylm/arcrc’oziertd)mﬁ-eiterz &r. 39y Ri3¢ mmol) in

d .t t
I r (gt ei%&a 3 r(]%lg(ltl? r%a gﬂn mlxt%’r d%ogwbcﬁp laeol)eécfg)n mlxtlgre was
EirvetPfonomé hommtl&nslluegdlﬁd 03] Itlild ahlitiorhef sameaatedl hqureons NHACE and
t it 1:1
b el R B8 ot oD SR EROTR AR R st
WOMNaH@&;@d (b51(ﬁe nthgn daeti(Mex30Actlededtdconct(adedkin vacuo.

?Hn@%bﬁg-gh 8h](:;0 n;glogrg?lgr %ﬁgarﬂ 066) E}agt%sAc n exanegcgeawr}etz g_&N le—gert—

Humhyaarlmrpy24pﬂome-p&fmaﬂbenyl))hyﬂr@ryemyihyn yindolet 1déarbexdlic acid
but yI t 0 g, 0.725 I
%ép%gl e§&5?@é$q %3;0?61“%%81/ 4ﬁ %s?’e %Véaﬁdl ?ect ly wi tmhrgut

further purification. 30 Wilizing the appropriate
tart ng PRt als opvyl-2-nsopyl- nynr,ohdme;,z carbonyl)-indole-1-carboxylic

m@wi by ¢sedri d| ne-| - car boxyla: (L:‘U:am d tert-butyl ester
I
S RTBrL B BT dr 2Ry SO e R PtV aR ) prgrony-

rrrd?&tyh aﬁndnle N‘&rBG)Q&k Q74783 bRGTLERA0060 Q6RTBMmol) HAACK (10 mL)
3t 4‘? o r@ﬁmﬁfa M9 PRRATRME. (000D §nl P4 maol} BIASingle Pegiopy The

tdaetdn eatth@wydrined t@@ﬂn@wh&fefmﬂwdtyfe asltserred GorZB0nihutes, then

AT Pt T i TRRUFOSD b oSy AL ol aaHCOs

fotlatied 6 bﬁhegttuéredr\i\aﬁ(M@@m eMtcral e doﬂcétﬂﬁhlt@l za Adciloh® a yellow oil.

Egﬁﬁ%%@ﬂ%@ ¢ r%at%%f\gg%:‘ a’| dnto%% E{QAW né nge 5-(1-tert-

(5, 6-dichloro-pyridin-2-yl)-(2-propyl-pyrrolidin-2-yl)
- met hanone (0.167 g, 0.522 mmol, 72 % as a yell ow
solid and as a nonohydrochl ori de
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salt, M5 = 287 [MtH +. Uilizing the appropriate
starting material,

w@ 200840Di7¢h! or o- pyri di n-2-yl ) - (2-propyl - PCT/EP2007/063736

pyrrolidin-2-yl) -nmethanone (yﬁkl ow gum 37 % was
al so prepared, M5 = 287 [ MitH| O Additional compounds

Eﬁt&ﬁ%{ag&fgy—2—tﬂ?gpﬁ—q)?/}[r%hﬁfn%—cﬁg&fﬁ@nﬂf—ﬁld%EQMaﬂngﬁﬁch% t‘}rt—butyl

¢s3er40 DB 2 bl G289 15 mfoll, 291%) phereiloy ofl2- pr opyl - pyrrol i di n- 2-
yl')-nethanone The synthetic procedure described in
th| s Exanpl e was carrl ed out‘ accordl ng to the 15

9 3 5 e PRy N R P B,
Btdefe- Il-carboxylic ac1d tert-butyl ester (0.132 g, 0.289 mmol) in DCM (3 mL) at 20 °C
ﬁncﬁei(r%ntf‘ogn%a%d&qsr%gf’@g g%ﬁ&ﬁﬁéogkéqhgfe;@r&%{ﬁe%&ﬁr
qsetrre:hedb\wsth isatuededrgueaneNaifl CO); 4nd exthicordovish PIAMr Ghhenybined

?}gg_ﬁlﬁ%%aée% %\r%ge Sncd tfa@eﬂ?ﬁ@oqgg%wv\%@he%ﬁlg{o a%g§ (silica, 0 to

@ M)cOlﬁhnthCMﬁltb fugeh (1 Brindd-wyhtRgspptlienrotidol-2¢1)t methanone

[ eac m [ d ol ution of
§§§53%§ Bgnn%gl%%Qgﬂ??g%gdﬁﬁgLﬁdiagggLyl| ‘aci d
Additiebaltcpmpesihds prefar68 By ghe @038 pMO-DGO8/Bh4%D3n Table 1.
PCT/ EP2007/ 063736 - 143 mmol) in THE (2 nL) dropw se

over 15 mnutes. The cold reaction m xture was stirred
for one hour, then quencheBxdyplthé addition of

satura eous ty i th

o ok AP RHIRE RN ooy B B v G L REE Rl hpgnone
Phe s)el,thaﬂltlpe@ked(wgﬁm)bedﬁm tHieFeahdadacandehbdutadcestding to the
vacuo Ilomkpll (1.7 g). Purification by 5
Bﬁ?gﬁﬁ e](1§|I|ca 0 to 20 % Et OAc i n hexanes)

gave 2- [(3 4-di chl oro-5-fl uoro-

phenyl ) - hydr oxy- net hyl ] - 2- yrrolidi ne-1-carboxy
lic acid tert-butyl ester %éﬁggéaeg 1.41 mol, 50 %

as a white solid. Step 2

2-(3,4-Di chl oro-5-fluoro-benzoyl)-2-propyl -pyrrolidine
-l -carboxylic acid tert- 10 butyl ester To a stirred

sol ution of

2-[ (3, 4-di chl oro-5-fl uoro-phenyl) - hydroxy-net hyl ] - 2-pr
opyl - pyrrolidine-1-carboxylic acid tert-butyl ester
(0.533 g, 1.31 mmol) in DCM (20 nmL) at OC under
nitrogen was added DMP (0.557 g, 1.55 mmol) in a

single portion. The
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reaction m xture was warnmed to anbient tenperature and
stirred for 90 m nutes. A 15 second portion of DWW

w@ 2002001703 0. 26 nmol ) was added, and the reactPONEP2007/063736

m xture was stirred for 30 mlqgtes then diluted with
DCM washed with 1 N NaOH, brine (20 nL), dried
(MygS04), filtered and oncentrat ed in vacuo to a clear

col ourl ess oil Purification

chy omat ogsaphy (sukﬁﬁl 5 - 2059 Et OAc ‘PT'r/<hexan s) A giep 3

gay, - (A t+Bu D|M i t-Bu —_—
hl % o- E'P@Auor 0- ben 2- plpyk - pyrrol i - 1- car bnasH,

oxylic cacb,g‘b&ggt but yl est (8or858 20 g,
68 % as a clear colourless gum Step 3
(3, 4-Di chl oro-5-fl uoro-phenyl)-(2-propyl -pyrrolidin-2-

yl) :zjt hanone A sol ution of o
3 di chl oro J,uor o- bgnzoylq - 2- pr le- pyrrol jdi ne
_I,gjc boxyllc amé_gg_ﬂ yﬁgﬁyl er ( 7 g, /COJé56 O
Nt ) @‘éthdﬁéllCtHﬂ N i rreduatNes S Q
anbi e at UF& under nj en #&r 15 hours. T, CH
reactfon ni xPuce, was concéntrated in vacuo then
redi ssol ved'in DCM and re-concentrated in vacuo to
renove excess HO, furnishing
(3, 4-dichloro- SOquoro phenyl) - (2- propyl - gyrrolidin-2-
yl )S t hanog O 94og quagtd £ ati ve )5 d) asom
ovvder/ 04 GE*MH—|]—+—>Add| t(on cofrpounds Step 8
pr@gkared by cedumz are sfi l e 1—>
30prEpeanpl e 14
(3, 4-Di chl or o- phenyl ) - ((2R, 4S) 4-fl uoro-2-propyl>pyrro
l'i di n-2-yl)-nethanone and (3, 4-Dichloro-phenyl)- °
((2S,4S)-4-fluoro-2-propyl - pyrrolidi n- 2-yl ) - met hanone
The synthetic procedure described in this Exapy le was
carrd_q oyt accordispgoto the 35 pr ess 9
Sch 2008+0-+4+03 PCT/ EP2 i44 ——>
1 3@HEhBroMen?l  TBSteid HCH step 2 O/ CP™mP
TBSO, N3RS UR\PTOMide)  BOC BOO/GBYCH3 O step
3 Ostép 4 IBSAs N TMAF HG,, /G PRBSF ~BOC Cl
~BOC O CH3 CHS' "0 O step 5C \ O ~F ~CH\ Fro, N
HCIl NH C  \BOC C

Cl
Step 11
H Cl
t- Bu

Step 1 3-Oxo0-8-azabicyclo[3.2.1]octane-8-carboxvlic acid tert-butyl ester

3

8-Azabicyclo[3.2.1]octan-3-one hydrochloride (nortropinone hydrochloride, 10.0 g, 62
mmol) was dissolved in 1,4-dioxane (200 mL) and water (50 mL). N,N-
diisopropylethylamine (20.0 g, 155 mmol) and di-tert-butyldicarbonate (20.3 g, 93
mmol) were added, and the reaction mixture was stirred at room temperature for three
hours. The mixture was diluted with water and extracted with ethyl acetate. The
combined organic extracts were with water and brine, dried over sodium sulfate, filtered,

and concentrated under reduced pressure. The residue was purified by flash
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Step 1
(R -4-(tert-Butyl-di nmethyl -silanyl oxy)-2-propyl -2-[(3,

wa2a80703 0- phenyl ) - hydroxy- net hyl | PCT/EP2007/063736

-pyrrolidine-1-carboxylic acidg,ert- butyl ester 5
(R -4-(tert-Butyl -di nethyl - S|Ianyloxy) 2-propyl -2-[(3,

RIS B b 00 e
prepacled. byl or:‘@ae{Sr@rbcthadd teqfi- bnﬂyb‘tS@phemlybffrvdgte@slldbrﬂﬂ g (99 %
?e de wth (R -4-(tert-Butyl-dinethyl-silanyl oxy)-2-

yl - 2- propyl - pyrrolidine-I-carboxylic acid
tert-butyl ester following the procedure of step 1 of

_ﬂmﬂhtﬂﬂn_benzoyl) pyrrolidine-|-carboxylic acid

%%}{ot §’ %E;%{)l ey@%ﬁ? b, lﬁcﬁl)tane%i carb?)gfhc ac1déert buBrl Iesteér from Step 1 (14.1 g, 62
(3nel) Wlatﬂllb@ﬂ\@dbe n)zcrhghe)canep()’iﬁ@ Dih)dlon'dnch was gldedhdiygdthy carbonate

ﬁ%ﬂ%tlﬁ? Eegrﬁ&%yﬁf) ﬁ)ev?f%ﬁﬁ%%éﬁﬁnﬁ’ B%gr?c{ee@ o 19481} 94 Blethanol (0.2
HﬂDdﬁyr@myMnZ?pnnpyhsﬂnﬁﬁﬁﬂ4ﬂ?mdhrb?be@memviymﬂ?ﬂuﬂwynl
TN S SRS T
ﬁﬂder$tdameé]3 pressure to a volume of 50 mL, which was then partltloned between ethyl

gc&late ach?’ afu Dteﬁg ger:o%s% &ZIIB)]} c‘%ﬂ hIYCEe:L?ﬁ%/ com 1é1e é\ﬁap&é €x racts were

ne- -car I'C acCl

20084 @ﬂﬂl?\%eri:%(ﬁ'ﬂ/ tEF?féOﬂ)rZécD@&? &ﬁzhumlsidlﬁate, f11tered and concentrated under
AN hIor benzo Y
bR Rl g Rl B R b e B

haetdte E‘h&xan@ to prov1de 3 hydroxy 8- azab1cyclo[3 2.1]oct-2-ene-2,8-dicarboxylic

ﬁ e Ot I Rl B P B SV i

tert-butyl ester with TMVAF follomnng t he procedure of

dﬁmembeaambmwmbrc aC|d tert butyl ester To a stlrred

33 SO bRdlasyRyens: e By kPP g2 methyl

Emkd&mﬁa&@dmysmg,a¢nanEmhsm@mykdnsheﬂumﬁlG%anga Dh&tedulting

t 10, t
iyt shtei aBatssiirmiea Bt BBLCRT Shy b ltﬂﬁ?orglydﬂde (5.15
£,0.3690mol, 10-40 bdesh wd Jdded randtthy i'eat’ﬂd’iEmimuﬂ’eyWHs afitred st -de °C for

trl ethyl am ne (0. 46,
405ty i ERr SR b G OREE P g as addea.
Tﬂbelfrﬁxtufdm wdrhiedn@ dodrﬁl tenigRatare RIkheh ceidehGated waddradduced

%I)M@SSA}I'%{E% Qﬁfcgp%@ %f 56 w 1cgtv\(;:‘acsj tlrllern ﬁ/aer!t?tlilgnet(i%egNeen dgc%or_orzn_ethane and

henzedl Aqudodsl anah onidnpehd@ryde: pElerCGMbdhddeorgaﬁra ndersyldre dried over

St gl e e e dubietGutien FedBER GrRrfIe e gsidte was

piuefedibyt gkl ch fouidtbi@tphyplsilich gﬂﬁéthﬂ&cet&efhe@ne) to prov1de endo-3-

FY(HPWDB Ca?%ilaq(r:yﬁgﬁg gﬁiﬁ)f)éarge( %g dlcégboxy ic acuﬁ g tert %utﬁ esterF%co—Z—methyl

€sBerdrs Riceldkless@ilaBany b2 9 (idd).4S) - 4- f | uor o- 2- propyl -Ryrro
[idin-2-yl)-nmethanone 20 A sol ution of
(S)-2-(3, 4-di chl oro-benzoyl ) -4-fl uoro-2-propyl - pyrrol
Sieper | - ALRSX)d[8.2. 186t -Ereer 2,8 Rhidayboxghit Qtid (Pie2RButl ester 2-methyl
0.545 mml) in IN nmethanolic HO (3 nL) was stirred at
I C under nitrogen for 18 hours. The reaction
m xture was concentrated in vacuo then purified by
chromat ography (silica, 0 to 20 % MeOH in DCM to
yield (3, 4-dichloro-
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phenyl) - ((2R, 4S) - 4-f | uoro- 2- propyl -pyrrolidin-2-yl)-ne
t hanone (0.048 g, 0.158 mol, 25 29 % as a first

wo ea@sieom (yel l ow oil) then (3, 4-dichl oro-phengt¥/EP2007/063736

((2S,4S) -4-fluoro-2-
propyl - pyrrolldln 2 yI) nethanone (0.072 g, 0.238

ngsz‘@da?) llrlé 0@—&5@ @e sa t%ﬁé ?/%ndlc%%ﬁqu @9(,:_&38' fert- l?l?&lhester ex0-2-

iyl esserdtorg (Srﬁpdlflﬁdsg BB eapaolé a\rab;hsmieedabdwedlphl@cwm (120 mL),
E’H Shigh aél&d?ﬂ?ﬂhglla%r{ilée_ @?)Zm?zﬁgﬁaﬁgaﬁgdgggﬁggﬁ %ﬂh&aride (17.8

propy PYrro
prédoenwhe Thesactidreainturetvivis stifrdatrloemias peatuiedar IGuttours, then

TS Eatoh e PERER97 S0k e fORBRa ) v

dddedl Eheprganic phiglwas bepbied BEASVGHEd Nith bride BOR @Hdinh&0a ganic

E%s wgrp(g?éip%:%r g_dilf&l %Blfa?fe,I}'}lte{’ed'\in-ﬁ':dg‘néen\tra\ed B ?e%c&ﬁaressure.
The tesidiue But puyGal tyoftash <Reopnaspgraphpy(silioh gdi eth@-agéthte / hexane) to
IQ)YIFHC zam%g{'g t?) 2.1 ogtd? Ee—%'S(—:é’ﬁr eg)rgé}}/)llfc%c%%—grtt—l%tgrfeQHetr%l—methyl
Bt er Gt o of

Estélrasmyelilmdoiléwg,c?&r%(y@dl)i. c acid tert-butyl ester

(0.700 g, 2.37 5 mol) in ether (20 nm.) at -78 C and

under nitrogen was added tert-butyllithium (3.64 niL

bep 5. 43-Mabadydbi o1 joataper?tSrdiesbobyl Rlacith®kext-Huiypesitg@-methyl
After 30 mnutes, a solution of

%S—?—ornyl - 2- propyl pyrrolidine-I-carboxylic acid

Bétzablb}aﬂg’[l.’) 2eldber2-ehke-38aligarb@yBe aontdhprtibutylestee2-njGhyhejter from

?%}3 éf&?%%‘,j mglgwas 1ssollve8 in félt u(r)l? 1&6 M3 wh1é[h]garl]ladium (10 % on

strrr For oné iotir
otuemlhé)dim wakedddidThé cxauloig mkmmrat/vesjshakmemtker b Chosphere of

th Et
eg P% @6 \Ré?gor\;%}échura at Lopm §mtpera§1%r§da use O% %%a%ough abed
aﬁ@elhe iwtech tviemastied etth MyB)ate. fIiHetfldEtlrz&d wasicbncentrated under

RO D g AL A AR i
balt @b()};l aadtinen hhxa&ept(qpybldpﬂr azabitytdi3 2- 1y bgtarey 2l B abgarbeedyhiy acid 8-

BJr fi ge ﬁeﬁ&rmea:tifglo er Ig(%:a gﬁ%}gﬁ %e\%t%(% :Itljrll'lc{ ééclo iseo%tleerg as(aoéof'gr?ess oil (5.8

g, 97 % yield).

Step 6 2-Propyl-8-aza-bicyclo[3.2.1]octane-2,8-dicarboxylic acid 8-tert-butyl ester

8-Azabicyclo[3.2.1]octane-2,8-dicarboxylic acid 8-tert-butyl ester 2-methyl ester as a
mixture of endo and exo isomers from Step 5 (1.0 g, 3.7 mmol) was dissolved in
tetrahydrofuran (30 mL), and 1-iodopropane (3.2 g, 19 mmol) was added. The resulting
solution was cooled to -76 °C and treated dropwise over 15 minutes with solution of
potassium bis(trimethylsilyl) amide in toluene (0.5 M, 11.1 mL, 5.6 mmol). Stirring was
continued at -76 °C for 1.5 hours, and the reaction mixture was then allowed to warm
slowly to 0 °C over 3 hours. Saturated aqueous ammonium chloride was added, and the
resulting mixture was extracted with ethyl acetate. The combined organic extracts were
washed with water and brine, dried over sodium sulfate, filtered, and concentrated under
reduced pressure. The residue was purified by flash chromatography (silica gel, ethyl
acetate / hexane) to provide 2-propyl-8-aza-bicyclo[3.2.1]octane-2,8-dicarboxylic acid 8-
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5-(1-tert-Butoxycarbonyl - 2- propyl - pyrrolidi ne-2-carbon

wq@ kgosiomdad e- | - carboxylic acid tert-butyl estepPCI/BPR07/063736

stirred solution of _15] -
5-[(1-tert- butoxycarbonyl 2- propyl pyrrolidin-2-yl)-hy

gegt?%él}r{tyl %Fezg Oﬂnlthylne‘ég%ﬁ nfb?tﬁ M%%éxg %o%etér%?su?{ 15’48 allow oil

Uhﬂk&Sﬁﬂbymbbn was added DWP (0.652 g, 1.54 mmmol) in a
single portion. The reaction m xture warnmed to anbi ent
terrperature and stirred for 90 m nut es, then di | uted

‘anthaHCCB' follomed by‘brlne then”dfled
, filtered and concentrated in vacuo to a
Y-rbjoyhs 8sida-bicyeled 3. 2il¢edtaren2, Bydichraoyht agd 81bry-busl kestera? -n@thyl

bt i o PRI SRS 0L 5. Mool was disolved n

bmmbxyoﬁnbmhyhnﬂ)pndﬂyh%pﬂﬁn@hﬁmhnsmﬁ{oakﬂomQP@<Andoﬁ@nof

[i hu?:rg a g,gméé:hlchﬁﬁ‘ Jd i rltl Fetttahg(ijromrgil glsﬂ/g 5380 1533 ngnols)n? 89
(etdhydrdbirabwys adc(eﬁdmmyé oy i mmuiuea -afd plidringetasanotieucs at 0 °C
é)r 1% l?&u'r% E{s%{ﬁc’rg Ht I oepou 80121'[101’1 of ]i/)?tassmm s?dlam tartrate %10 mL) was

oxycarbony| pyrro
ydlc)ed ambte mlitucawb@wgldnned tacro@knttemper’auty hneestiresd 101 iBQurs
20 C .. agen
g&ggﬁgag sa{&%g\a clue ml_lﬁ solé\?(f Rfﬁa im djul e?arrérg{%t( 1h I'I%S was added,
ﬁlthd(thlﬂ rrmxtms waqu&mch:ddvﬂ/h (ithyl&attameaﬂmjccanmﬁﬁhsrgm%macts were

act ed r S
W%Sr eec91 o rl{lcvg% aI&\M bdlr}ef[])gr\l\}/elzadc%voer 5o m su fllge cgncenterated under

rﬂaluoaﬁa;treg;u&p e (sidue eas pOrifial H}Oﬂﬁﬁ c%d\?bz(ﬂvgnaphmlﬂca iz, ethyl

%ffht‘f Mgt JPFOY e BPERrms Y b PaP R 2o iR R dn g grane-8-
(0bOBBC gcld@er?-(l)ﬁtyﬂmﬂér as _Ageﬁ@rabis maxthed gfenfloand exdvisomez§ both as

E%f@%&éﬂ%@@é T R ¥ O

exo-(3,4-D chI or o- phenyl ) - (2- propyl - 8- aza- bi cycl 0[3 2.
) Q T .,

t:shk& poess shovvn in Scheme V. SCHEME V V\D

L e g S B
B&eriffbm Dtept7— Bw7 &Vlbﬁma]:) eyas N&B{bﬂﬁed 0 didbonatien® (MNag). The
ﬁeha_-t on ctoo%gl t()ebcoﬂgiq’}é/sg\g %m%%n%lé&gg ( 1t 0 g,lﬁ i\l mgncg) was added.
St1rr1ng was continued for 5 minutes at 0 °C, followed by 1.5 hours at room temperature.
To the reaction mixture was added to diethyl ether (50 mL) and aqueous sodium
hydroxide (1 M, 20 mL), followed by additional diethyl ether (30 mL). The phases were
separated, and the organic phase was washed with water and brine. The combined
organic layers dried over sodium sulfate, and concentrated under reduced pressure. The
residue was purified by flash chromatography (silica gel, ethyl acetate / hexane) to
provide exo-2-formyl-2-propyl-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl
ester as a colorless oil (0.61 g, 90% yield).
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CH3 OHOO Step 6 04 0 QUCH Step 7 04 OHs -~/ Step

8 30 t-Bu NLAHt-Bu NO iodo DVWP propane )4' CH3
WERBS/0@70D Step 9 Step 10 1 04 HO Cl ~ 0 t- Bupd/EP2007/063736
3, 4-di chl orophenyl t Bu N DI\/PI_]Ié?agney um brom de CH3

CH3 d d Step 11 NOCd

HOC t-Bu CH3 CH3
-lcgarboxylic

il estrme hydrochlorlde

e AT R oo
$@p 800¢; g1b56 mmul) pvaaddsadiedtie rt«ttrdbludlgdf@lnao a# bdnatlee (e2@fiBg solution
97%15 go%leélr%lbl I "‘ﬁ& s&qﬂ&q A28 l S“)ﬂﬁlta égldi% &(}#ﬁﬁe s

era ure ree our
tritrehydrefiwars (Q}I5 Mlt6e<1dmw 3.h nwaole waam@ﬂedmomm@dvmlﬁ minutes.

§tt11]’1]%| V%%B%&Ged kllﬁ C%)lnp 5 Hgﬁlrs 0L n%l%o%%( Eat%%%ezlta\e@@{lgnium chloride

dri ed over um su
f30l e} wak added.alrhct remhmgmnmledvaa reteacteddile edhypresisained the

g%ﬁ?lﬁ%g 8%%%6\(?%%%(29“6;6' v%ghpcﬁv giﬁg\?lger\g@d ﬁ})lg%’/sd?{elé g)ggrgsgfiium sulfate,

ﬁltdf‘rycﬂ aad@bateeltﬂatddexmlﬁebeduwdmressutbeTBe o6k was purified by flash

FEBRLEF Yo ety e Ph A0 DAL R RaEEh o (g0,

lchlod()pheﬁleSﬂﬁfﬂr(&ymethyl ]-2- propyl 8 azab1cyclo[3 2. l]octane 8-carboxylic acid
-azahi ¢ hcanhoxyl i

gért;%/?tglocgyetr %I’I’blxt%lr (():fl {mersa aw %tﬁscrhdn@tS% & 89 %0 YICIQP.

3- Oxo- 8- azabl cyclo [3 2.1 ] octane- 8 carboxylic acid

ahmir&trhbhtvbaltdronate (12 4 g, 137 rmol) foll ovved by

Ay bl s Pl P PR SR BRI o

tmbmeyhc tnbidnercbatydastérasaavixture of epimers from Step 9 (0.56 g, 1.3 mmol)
was suspended in acetonitrile (14 mL). Dichloromethane (4 mL) was added, and to the
resulting homogeneous solution was added Dess-Martin periodinane (0.56 g, 1.3 mmol),
followed by stirring at room temperature for 1 hour. To the reaction mixture was added
diethyl ether (80 mL) and aqueous sodium hydroxide (1 M, 20 mL). The phases were
separated, and the combined organic extracts were washed with water and brine, dried
over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was
purified by flash chromatography (silica gel, ethyl acetate / hexane) to provide exo-2-(3,4-
dichlorobenzoyl)-2-propyl-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester as
an off-white solid (0.53 g, 95 % vyield).

Step 11 exo-(3,4-dichloro-phenvl)-(2-propvl-8-azabicyclo[3.2.1]oct-2-yl)methanone

exo-2-(3,4-Dichlorobenzoyl)-2-propyl-8-azabicyclo[3.2.1 ] octane-8-carboxylic acid tert-
butyl ester from Step 10 (0.15 g, 0.35 mmol) was dissolved in a solution of hydrogen
chloride in methanol (1 M, 3.5 mL), and the resulting solution was stirred at 40 °C for
two hours. The reaction mixture was concentrated under reduced pressure to provide
exo-(3,4-dichloro-phenyl)-(2-propyl-8-azabicyclo[3.2.1]oct-2-yl)methanone
hydrochloride as a white foam (0.13 g, 99 % vyield).
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tenperature, and water (25 nL) was added. The reaction
m xture was concentrated wunder reduced pressure to a

waoedogori7ad 50 nli, which was then partitioned bECTVERIW07/063736

ethyl acetate and saturated eous anmoni um
chloride. The combi ned organi c extracts were washed

e A T e
Jdrboxydis laddewabupylh e4tér fean ISyepr, &allovahg Sapst i, y:ndo (3 4-dichloro-
éﬁ%ﬂy&?@xé%gylaz a%%'(l:c})/fg %g’e% 2'{ %]Wéﬂﬁ)onte%ygfo%}ﬂogﬁe, MS = 326
bdt-Hl: ene- 2, 8- dlcarboxyllc acid 8-tert-butyl ester

I I L
SRR st Bt BB B RNk 3 fhofly i Fyfe 1.
oct ane- 2, 8- dlcarboxyllc acid 8-tert-butyl 20 ester
exo- 2-met hyl ester 3 -Hydr abi cyclo [3.2.1]
oct - 2- ene- 2, 8- dlcarboxyllcgéxn %tert butyl ester
2- met hyI (5&u@D- 1 -god ob2eyd) -24- p fdpy & piperiBih-#ayb hethasone
‘Sitd? fs}fo tﬁ/e%c \Baoceggltercge |1bre]:£1 i %ésc e%amnp-lif: caryle& outgaccordbnﬁtﬂ the
pﬂﬂam@howﬁmdswmnbévohydr|de (5.15 g, 136 nnDI 10- 40
mesh) was added, and the r&e PJM% xture was stirred
at -45 Cfor 25 1.5 hours, afte ich time saturated
aqueous ammoni um chloride (50 nL.) was added. The
mxtwe\msvmnmdtoromntamaanne.ndthn

f

y. ¢ . T ?: ihed
organlc Iayers mepﬁg@nyed 3%%% sodi um sul f

filtered and concentrated QZreduced press re.Y Thél
resi due was 30 purified by flash chronato%

(silica gel, ethyl acetate / hexane) to prP8Yi de

endo- 3- hydroxy- 8-azabi cyclo [3.2.1]

oct ane- 2H3-di carboxylic acid 8-tert ¢Hgyl ester

exo- 2- met hy e bnaS a colorless o | .1 2 %
yield). eH Sé@ Ph Step go |§ Step 4
8- Azahtcyy 5 | | oct-2-ene-- S 2,8-d g acid ———>
8-ter y ‘-netﬁﬁﬂ 35 e 703 NaOH
P@acE 150 Endo pod”

azabicyclo [ 3. 2. oct ane- 2, 8-di carboxylic &
8-tert-butyl ester eko-2- met hyl ester fron18tepF3
(8.1 g, 28 mmol) was dissolved in 1, 2-di chl oroet hane
(120 nm), teywhich was added trlethylan1ne (17.2 g,
trjifluoroacetic anhydri deSH,17.8 g) 85

mmol ). The reacty on nlxture mas stirredat g oom
tenperature g bur s ®® 5 aqueous sa urated
sodi um bi c 50 ﬂ i chl pf Onet F (280
m) wepe.-Mdded. T ANi ¢ E ase N

dried over SOdIUﬂISUIf&t@, filtered and concentrated
under reduced pressure. The residue was purified by
Ia h ﬁgronat el , ethyl acetate /

AR ane e o 3.2, 1]
66hOZC&bhHBn&ﬁdHhaﬂbmﬂykm¢0gdmdnﬁmbamﬂt&uﬁmhdaﬁmaMumn

5}’%9%‘“)1")/ sug%é& _?L\E‘%?lg%fdg ]\g gjfoi‘ﬁ_e e was gdded 20({ mL 50 % aqueous

Naoanéﬂﬂw&ﬂ&W@adbmnyﬁbemaﬁédﬂﬁm@&hkﬁhu(y4n@stnnnnmb The
2-nmeth est er 8-

BtUSL BRdYS iRy B&VT%&toaré’LHl %%P%Wursﬁvvnl%%t&e reaction
2-methyl ester from 15 Step 4 (5.9 g, 22 mmol ) was

di ssol ved in ethanol (100 mL), to which palladium (10

% on charcoal, 0.59 g) was added. The resulting

m xture was shaken under an atnosphere of hydrogen

(50 psi) for 2 hours at roomtenperature, and was then
filtered through a bed
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of Celite, which was washed with ethyl acetate. The
filtrate was concentrated under reduced pressure, and

wo bmsoesud ti ng residue was purified by flash PCT/EP2007/063736

chromat ography (silica 20 gel,-,ethyl acetate /
hexane) to provide 8-azabicyclo [3.2.1 ]
t
SELENEP AulLeALRnE 6L PSR iR s odum
‘ai(:@l(bbgatle,eggemrid KrinegTheergaicdaygt whadriedSvepmBgnesium sulfate,

[ i j
aftg)rg@ gﬁf{l (é(rﬁ} tp{i ﬁ}/\‘; cﬁo ﬁ‘heé\' %‘111 AlgIg%ll%glaggwng %c%@(ﬂif%& ko ethyl
mct@mm@h@amsaalaffo;@dﬂ g: (ecvodyigd} efrlit-boutydsudeydis-fluoro-1H-indole

a mxture of endo and exo isoners
%r om %/érﬁg&gﬁlﬁé (8% g, 3.7 mmol) was dissolved in
tetrahydrofuran (30 nm), and 1-iodopropane (3.2 g, 19

% gl% 8 S lrSeﬁllll(Lliolﬁg 1ndQ l
gmb;;ﬂungfi @bom‘g ggdrtgmbgt}:ééﬂ eri met hyl si I yI ) am de in

I L :
SRS M el G TR B g0 e v

mIXTIF .- els (t.henl, 2l Jowed])tvoaswemdy adsled il lye feactdn@nioer was stirred
. Sat ague n :

e N L R SR

hotet st (SOIGmg,clo%mm:ﬂl) mrigmth(HFewasr akled. ’I)]mreactmsr&m dllowed to stir

ortzrhow? '351 xl/vgse er‘ii Wa ec? F\g)er 8 8 ?gg’ l'Iclhfeg w1fh a saturated
Itere COﬂCe rate er u pressure.

queouemluimm Waasnrpunuufn dﬂoﬂn&e thasdfacndm nmmlmgwapdx;tacted with ethyl
%ce!teltel: %r?c}ﬁ’]g gm§ e¥l org’a[srué’jl }eéérg%v%e/was ane{?ﬂé bgn&?&é‘g Xg}§p|42:’ filtered
aami d)rﬁel\/@t@c@ﬁﬁﬂo(%ﬂ(bﬂ OBheRGAteER2A6 ¢hBEBt8graphedldtr a 25 g Thomson
t%cﬁ{irtnélgegutl}/n ‘go et tﬁg tl%teé tO/e Ls\)/(acr)lles] % cgé%&lo{)%t’sze@esulfonyl 5-
fluelod)H- 11811(&{2 )71) hy&myom;thﬁl] hy[broﬁylpplpﬂydm&l azdlxghchad tert-butyl
%%2( E1)91 e[ )carp% lig acid t grt- 5 butyl ester

-%rs y]in-gB ?gnB é@/% %ge aif ot a1i8h2, 8- di car boxylic

acid 8-tert- butyl ester 2- rrethyl ester (m xture of

ndg a . 0

I-piperidine-1-

taBobtvﬂmlaqerrﬂbun@esms cool edto 0 C A soI ut| on of

e m e %ﬁq@%{@zﬁdﬁa@ %a@aﬁ%m%pwtﬁg "

pmryl ﬁ@endmutleea,rb@@ﬁc atitl tert-bgtyhesserc cmp i) @b rainol) i& 20 mL of

d. agueous s i 0 f )
IRboLaR et s A e Db BT SO R R 22 i ) g reaction
Wa9<§htufeel fea30 léﬂlﬁlff&jattrlﬁorhﬁﬁﬁp&rﬁfme raat] Wi @n:@lclsddi witled 1flqhixture of
our s. tional, sat ur utlon

330 S0P R Nae0h i DR SRR R TACER Rl ot 3] it al
561k ieee disslved ] thae bathcwdtwittedibhlyl @bet ahe coribi@cé orfainftdalyers were
or ICc.extracts were W t ri

S IR I i A s A A S
meﬁtraté@dil@e@do o @fﬁ@rurcmdeﬂqel b@&bﬁ&alf&\@s SPﬂJl!idrf)HQﬂublble 2-

E(glgféfr}l[%nggdg& glp ctl1 }ge 1- carbo%(?fhg acid ter% Eé{tyl es?e(i’?g@o mg, 0.57 mmol) as

2bhiydsandyinatobyb yRidor opyl - 8- azabi cyclo [3.2.1 ]
octane-8- carboxylic acid tert-butyl ester as a
separabl e mi xture of endo and exo isoners, both as

seb ar e ssFlblos]  Gndsle-2-@rsbri )1 4-Gopyl Giferatige- L3%bwix@icthcid tert-

Eespectively). 20 Step 8
¢ ornyl - 2- propyl - 8-azabi cyclo [3.2.11

oct ane-8-carboxylic acid tert-butyl ester
exo- 2- Hydr oxynet hyl - 2- propyl - 8-azabicyclo [3.2.1 ]
oct ane- 8-carboxylic acid tert-butyl
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di chl oronet hane (25 nlL). The 25 solution was cooled to

W@®@2a08/024108 Dess- Martin periodinane (1.0 g, 2.4 pemEP200E663736

added. Stirring was continued:tor 5 mnutes at 0 C
followed by 1.5 hours at roon1tenperature To the

| t tHh
(S0 D1 V5 ol A3, .-
bipeadidi tli-cmbdxyt e¢1ﬂy¢rt btlt’)’écste(r&@%rmg 0.Fhenhlased) méroé methanol
SEEAR T MO BRI SR D v
glbdvadrto st foabes haum thmrw}s wonenhedted nd @acuodd uordve the methanol.

ﬁg §C§Tlfla{11?lhig I&Eduerv%i 'egtlljfcté/é@‘?i’tlp g'{hh{/%c%{a%téj ?1 (ﬁ }ﬁl,séa blned (5rg%n1c layers

(srlt Rexan
]me@washecbwuh bnhc;rduetl(Mg[SD@p)ﬁlteﬁdand bongcotrate[ﬁn Paclip to afford a

gegllto 1(%5’& gﬁ Pﬁi% %ﬁas%ﬂ(g‘aé}%g}agﬁ% g\!‘%qz égég)b%))l%g eluting with 20

ﬂ?ﬁlfhﬁl?%&’id, 06 3¥B&anes tﬂ)&ﬁo@l‘ £59uernid-inflole-2- carbonyl) 4-propyl-

3o B SrLobaRIERb ke HGH TR s BB B .

ester exo-2-Fornyl -2- propyl 8- azablcyclo [3 2.1 ]

/ n (4
AFI_(} ﬂu'BhelHemdblefhgarboﬂl)dl I%mo@ymendmleddcatrbo@hc &1d asardbutyl

f:stet*rol|6 tm::ﬁogv g&rilaslsno \I(egqlgql\l)ﬁ%ggﬁynr?ga g—gﬁ thﬁrsz \%a rg)%{an:jtgmé)erature for
113 h@mss'ﬁlmbﬂentl@asrmmme:hto affStd o bit gvhmasqmmmtw«rﬂ fadmQliethyl

for , S_sa urat
it oSt Ry 2HER rng VRO R o
bxdroddbede 1/\32£1hg at dn;dhdan@ﬂ%;eeld,dv[d =t2&9 M{Hbl ned

R Bt TR UG e R bl .
concentrated under reduced pressure. The resi due was

purified by flash chromatpgraphy,(silica gel, ethyl
acetate / hexane) to prOV|gg£%§8i§ [(3, 4-

dichIorophenXhM&obﬂdﬁpMYﬁﬁﬂmy,hum@hnnnﬂwhm&aﬂm&bicyclo

oct an 0 cid tert-hu est
R St B Poreedpre braTbRd i g b B Jiug ey ing he
yioekdd shoidinStabpmXX.
exo- 2- (3, 4- D chl or obenzoyl 8- azabi cycl o[ 3. 2.
lloct ane- 8-carboxylic %QﬁF&bfgbutyl ester exo-2- |
(3 4- di chl or ophenyl) -hydroxynethyl] CH

ayl - 8- asabncycﬂ] oct 8tae28- car boxyl ilc
- butyt—est ur@‘gr__ﬂ7ﬁﬁs from
0 6 g, 1 s su§p M%(ﬁ In

acetonvtrl e (&' nl). D chIoronetQane
added, and to the 20 resulting ho e
was added Dess-Martin peri odi nane @p.S g, 1.3 nmol)
followed by stirring at roomtemperatiure for 1 hour.
To the reaction mcxiure was added diethyl ethQ%h(SO
mL) and aqueous sadi ug hydroxide (1 M 20 ni)

phases were separatefl, and the conbi ned organi
ext sagtss were wagheg w wat er agg brine, drie
sociunrsedl fat e, ,j' (, and coneeﬁPpated under
red@e presbBor’e. ' was P8 purifi Ny 9
chromat ography (silica ge gt hyl acetate / hexane) to
provi de exo-2-(3,4- dichl orobenzoyl)

- 2-propyl - 8-azabicyclo [3.2.11 octane-8-carboxylic

cid te t-but iVester as an off-white solid (0.53 g,

11

exo- (3, 4- di chl or o- phenyl ) - (2- propyl - 8-azabi cyclo[3.2.1
loct-2-yl) et hanone 30 exo- 2-

(3, 4-Di chl orobenzoyl ) - 2- propyl - 8- azabi cycl o[ 3. 2. 1] octa
ne- 8-carboxylic acid tert- butyl ester from Step 10
(0.15 g, 0.35 nmol) was dissolved in a solution of
hydr ogen

OH




10

15

20

25

30

chloride in nmethanol (1 M 3.5 nL), and the resulting
solution was stirred at 40 C for two hours. The

WO e@sHi4om m xt ure was concentrat ed under r educrdr/EP2007/063736

pressure to provide exo- ﬁrglchloro phenyl) -
(2-propyl -8-azabi cyclo [3. 2 i f oct-2-yl) methanone 35

DAt SRR o Pl S ¥Pivron

PO a¢,847 )k Goma solution of 2-chloroquinoline (10.0 g, 61.5 mmol) in CH;CN (100

Sﬁ? gvag (g&/e%{:sgé Oxym’de (ié(l: g ﬁy J‘nﬁ%ﬁﬁ&%@fdﬁo%&e E%.%?‘x]eLpIZ?) mmol).

The fe@tﬂl@wnngu@tveqmstlﬁed it 1082€ fendl be@s,, thewlcedledrooroom temperature

BRSBTS,

Ebﬂmwndslaper@m reeunactbtgd twhee \altﬂodshmrmetdianethan ehcsctmmbmed]orgamc

%}%?alﬁfs J/vée'rr% Eirﬁ_‘:la %)T:ﬁeao g]s%) yﬁll)terf(handr %on)g tﬁellt%de 1r11|r1daer re(chefli })ress%re The

haidon evad heriSgdibyhfétsh chpmotegtupley @e%co b @dEiGNd llnllrsrxanes) to provide
a = rri.ed.out according to the 10 process

%ﬁbi/#@h@ o q RECRES lglep 11CG)" F Step 2

t-BuLi N TBAHS N H3C O PhS@Cl PhSO2 H boc' CH3 CH3

D l (}Id quN bOC 1Ncﬁd tert-

uQLcB zenesulfonyl 5 fl uoro- 1 H-| ndoI e15Toa0C

e Ll b Tll B 0

adﬂeﬂ@ﬁ)pmp}d)fnatgnésuﬁn ehlaisle 4210 adir20AFNL6 b, %Zaqmelju S'he reaction

DR 0 Bl e R AT s
p@emannm It arb@ghit hadpat-atityt esta@(67Mingh2.6 nihel) i AR (6 mV)Gvas

ow y a(c)l (Zo'ﬁhepr%-{(/:t%?lzrglg( Arg ?NS;.Z gt(lsrred atJOS’A(lZ for 30 minutes, then warmed to

room temperature, quenched with saturated aqueous NH4Cl solution, and extracted with
EtOAc. The combined organic extracts were washed with brine, dried over MgSOs,
filtered and concentrated under reduced pressure. The residue was purified by flash
chromatography (0 to 20 EtOAc in hexanes) to afford 190 mg (19) of 4-(hydroxy-
quinolin-2-yl-methyl)-4-propyl-piperidine-1-carboxylic acid tert-butyl ester as a yellow

oil.

Step 3 4-Propyl-4-(quinoline-2-carbonvyl)-piperidine-1-carboxvlic acid tert-butyl ester

To a solution of 4-(hydroxy-quinolin-2-yl-methyl)-4-propyl-piperidine-1-carboxylic acid
tert-butyl ester (190 mg, 0.5 mmol) in toluene (5 mL) was added manganese (IV) oxide
(activated, 260 mg, 3.0 mmol). The reaction mixture was heated at 100 °C for 3 hours,
then cooled to room temparture and filtered through Celite, rinsing with EtOAc. The
filtrate was concentrated and purified by flash chromatography (0 % to 20 % EtOAc in
hexanes) to provide 124 mg (67 %) of 4-propyl-4-(quinoline-2-carbonyl)-piperidine-1-

carboxylic acid tert-butyl ester as a colorless oil.

Step 4 (4-Propyl-piperidin-4-vl)-quinolin-2-yl-methanone
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20

m xture was extracted with ethyl acetate and washed
with 1 MHC, aqueous sodium bicarbonate, water and

wheion®7470he organi c | ayer was dried over magneBCT/RP2007/063736

sulfate, filtered and concentiated in vacuo. The
remai ni ng residue was recrystallized from et hyl

195 SR Rt e 00t B IS0 e 124

8.8y stradl) vae d'ssﬂlvqgﬂ in 8tselwti@n of anhydrous 1.0M HCl in MeOH (5 mL). The
4-F.(1- L

ﬁeél%t%(g/rl ﬁ?ﬁﬁ%ﬂg&ég‘fé@% %ﬂprg?ln{j Ieﬁl atlélgl; %pfgol{lo&s }ﬂe}l &B}{gern‘i)l)é}/ed under
tedutedopressiirats tiford B3 rag (8% Cot@ p[topplﬁplpérldm 4 yl) -quinolin-2-yl-

- I -5-f - irad +ny, 1.96
HrARBRERZLUGENAC Rl Sl SIS D T2 1P s
dHdwoyaladdeundhprepaad by dre atioxt prozedvas astshowedn Thble 130
m nutes, then a solution of
4-fornyl - 4-propyl - pi peridi ne-1-carboxylic acid tert-
butyl ester (500 ng, 1.96 Eﬁgmmgﬂ@ 5 nm THE was added.

1151 33 E%H}eﬁ eyﬁ bﬁﬁ)@&rrf)%m— —Oléﬁ Kl a(l)l gncﬁ%@%"? e 3- yT) methanone
fhd: m}md’(eem prmdemukzsadlledhm dns Biana{vi’ﬂwas cmnembmracdcﬁdm'ghe the
eaction n1 $a5 Mas extracted with ethyl 15 acetate

3 o] iﬁ co Sglorganlc | ayers were washed with

brine, dried (MyS04), filtered and concentrated onto
silica. The material was chromat ographed over a 25 ¢
Thonmson colum eluting with 20 % ethyl acetate 80 %
hexanes to afford 4- [ (1-benzenesul fonyl -

fluoro-1 Hindol -2-yl)-hydroxy-nethyl|-4-propyl -pi perid

i ne-l-carboxylic acid tert-butyl ester (319 ng, 0.6
mmol) in a 53 %yield as a beige foam 20 Step 3

4- (1- benzenesul fonyl -5-fl uoro- 1H i ndol e- 2- car bonyl ) -

4- propyl - pi peridine-1 - carboxylic acid tert-butyl

ester To a solution of SCHEME

4-[ (1- benzenesul fonyl -5-fl uor o- IFLlndoI 2-yl)-hydroxy-
nmet hyl | - 4- propyl - pi peri di ne-1-carboxylic acid
tert-butyl ester (319 ng, 0.6 nmol) iwmc2Q, L of 25

di g Ioronet-anepmas addeglepDess- Nhrtupco-'lddlnane (255
ng, Of The reacfLep: Was Sti Pred for.30
ninut"s 3 om t enpigs at ure, and then quench i

. 5 f &l E

1:1 m x®ureo 5 %.a 25203: sat U
NaHCO3. The m xture puntil a

di ssol ved, then extradt th diethyl &fher he

conbi ned organic |ayers wre washed mﬁ;ﬁ\saturaﬁ%d
aqueous NaHCCB, and brlqu\drhgg (MySO4x~fittered and
30 concentrated in vacuwy tooafford crude ©
4- (1- benzenesul fonyl -5-fl uoro- 1Hi ndol e- 2- car bonyl ) -

4- propyl - pi peri di ne-1-carboxylic acid tert-butyl ester
(300 ng, HE 5¢&nmmol ) as a beige soln@0|nC@ 95 %yi el d.
Step 4 At(\ Fl Uor o- 1H i ndol e- 2- caque
4- propyl - pi peri djne- 1-car boxylic aci’d tlert-
ester WD 20084074703 PCT/ EP2007/ 063736

sol ugion of Step 3 F
4- (1-benzenesu| fonyl -5 ro- 1FL i ntol ¢
4- pr¥pyl - phpe ez oxylic acid

ester (290 , 0.55 mmol) in 30 nL of nﬂfhanol %ﬁs
added 10 rg=of,4WNaOH The reaction mixture was
marned to 80 C and was allomed to stlr for one hour

g@p?ﬁlﬁ Qﬁ gﬂlé a&dgﬁ%ug@%m@%”a“ ed with et hy'

nic layers were washed
with brine, dried (MgSOH4), filtered and concentrat ed
in vacuo to afford a
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yel l ow colored oil. The oil was chromatographed over a
12 g Si02 colum eluting with 20 %ethyl Acetate, 80

wQoerdenartes to afford 4-(5-fluoro-1Hi ndol e- 2- ceebBP300)/063736

4- propyl - pi peridi ne- I-carboxylgc acid tert-butyl
ester 162 ng as a white solidin 76 %yield. 10 Step 5

%&hﬂ? 593 Eagbl#qp%‘?hu& e}mgﬂ o@ﬁlgﬁé’dg %H%‘ 131685, YhagnP&lim (0.051

anone uor o-
8- Uplwlesp iaperifdi peticles af ibdbay lin @nlafdrchSttetmhyldmfytan (10 ml) was

Fe%l‘ﬁ%d %)@% h%grsm@l’?‘ e ebiéth érplcg‘ bMBn?é] ﬂ?e%lldt Qq'af slowly

irre roém enperat ur e ours <UPReTEEIVER
a@fdra@nbn@d af §-(&f3f dintk thah-baicil) - Wfonhylwafsrqhdmrlpcetrhtna(ﬂlc acid tert-

%@&P%sgéé‘?% Q 11§8 ;%H]cggs r;) %{Xﬁ%us tetrahgdrofura (9 n}}) ’lI"Pse reactlon

martoreewas shyndd @cht bauhdempaztmg faana hoot ant qunengﬁ% yitle lszﬂurated

g@(_gz\?gggr%g{é)e d"}qr] é:hlé)’raiqg (ﬂhﬁ&?lTh%?agE?ol{ﬂ %gluﬁéri RAS F}gra%gﬁdéﬁﬁ)
éthylﬁc@zpy mhpihpeasi vihisheddwigh prigeinmbdiied @vey Ianhn;eirhlasrwdelm Fil&ate.
R0 DS RRARAUS: JRE8TRE ol fioh U3 EXAMR 84 WSer cduced

carri e ocessS
p(reséﬁ@-IHME réém(t‘rd%as&u@;ﬁed bBsibipa @l Atontbgraligd (0o 20 % ethyl acetate

ke e g6 el s B el SR ATE iqpe BB
Bidreke methy2}- pyrdd gling b carbex o ROD@HDOIdyl @Ster as yellow foam (0.13 g, 21

PCT/ EP 736 - 156 2-1odoquinoline was prepared
KT aing (W81 -

he procedure of Kinber, et. al.
(Tetrahedron 2000, 56, 3575). To a sol ution of

I nh 11 car (:)I' Q
poedlidine i carbostelid &idBtentbutHAItenmol ) The reaction

ts pasmdis it re Blomaeatalhhisand s Uy hg g e 1
K263/1i¢ 260 tﬂt))uailh dstér s%sqqqamfsfrmalﬂsw ﬁEﬁeth’jd)butleJ(?oe[(S fluoro-

xtract dtvvlc chloro t han
Peta o B FR e B R S bl b ERIEGT BUG1 ester
My &datidn Witle Mﬂ)z’dmhgcthl pested ated stap deif Exadplead.
pressure. The residue was purified by flash
chromat ography (0 %to 20 % Et OAc i n hexanes) to
Blep i [Be(3,B Dimeth§ZButid) -ofiro2idirn 8-otjuiabhdroebeaso (& | théd dhem 3-yl)-
me%ﬂaglonél'o

[3-(3,3-Dimethyl-butyl)-pyrrolidin-3-yl]-(5-fluoro-benzo[b]| thiophen-3-yl)-methanone

was prepared from 3-(3,3-Dimethyl-butyl)-3-(5-fluoro-benzo|[b]thiophene-3-carbonyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester using the procedure of step 4 of Example 18,
MS =334 [M+H]".

Additional compounds prepared by the above procedure are shown in Table 1.

Example 20
(7-Fluoro-benzo[b]thiophen-2-yl)-[3-(tetrahydro-pyran-4-ylmethyl)-pyrrolidin-3-yl]-
methanone
The synthetic procedure described in this Example was carried out according to the
process shown in Scheme Z.
SCHEME Z
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Step 2
4- (Hydr oxy- qui nol i n-2-yl - met hyl ) - 4- pr opyl - pi peri di ne-

wo ecasloowyd i c acid tert- butyl ester To a sol ut PONEP{007/063736

2-iodoquinoline (670 nmy, 2.6 mmpl) in THE (10 ni) at O
C was slowy added isopropyl magnesi umchloride (2.0

Min THF, 1.6 nL, 3.2 mmol). The reaction 15 m xture

was stired at 0 C forste0 m nutes, thegh a squtuPn of

4- fornyl-l-propyl m-p@nTaF ne-1 - carbo_yll

guenched with saturate NHACl sol Wtion, and

extracted with EtOAc. conbi ned orgappc exiBuacts

were washed with brine,NdTied over MyS04, 20 filtered

and concentrated under eduEEQ pressure. The residue

was purified by flashp“cT t'ography (0 to 20 Et OAc

in hexanes) to afford 190 ng (19) of 4-(hydroxy-

qui nol i n-2-yl - nethyl) - 4- propyl - pi peri djfe:| - carboxylic

acid tept-butyl ester as a yellow o0id. 2§ Step,3 =
rbonyl ) - pi pari grme I-‘arngy

4- yl )4- propyl p|per|d|nel
- caviigxylic acid te ester (190 nmgy-©.5

in toluene (L) was added manganese (|\0FDXIde

(acti vat ed, O pgpu3.0 Mol ). The reaction m xture

was heatedcht ﬂ@o C for 3 hours, then cooled to room

Eg )é%gl%a) E?Zﬂfugﬁ% ﬁgr}]z(]g%} @gen%g@y%%g, p|4érl) (rel}rlngle?? in anhydrous
wmabmmfura:n a wl)tag 78 %mvgsl added dropagsea sobltionl of asBudiilin hexane

0\ I
( qUI hoP 544? 541 ld?ﬂanone %B%B%l}rsyvﬁ 6térred at -78 °C for one hour,
E (Tl '!'hEﬁ’ZGOWIE)ﬁ3?360rmy1{|£(7tetrahydro pyran-4- ylmethyl) pyrrohdme 1-
f:"e[rﬁ)(rngjl) ¥| (':ié' ?L Br?eﬁtere( 3 Ca[ ?gﬂy 131e38 %gélléydrouﬁ t)etr rd?gf)l(lyan (5
ol sead theu acﬂdedaT]smteattlmrmocftulaMay dmmeds atl-78RC FE! 3 h(mqu@ehched
reaCtlon . X stirre
et o FPShTR P EDREe A8 oBhldP p kLM acerare and
szeuinateddlqpem&mrebmuaf thi)anddeaszlmg)n( HIhe%fgamﬂc phase was washed with
non

E 1a$ 810‘%%{ 8v rI I% rogs §/ 1%(m \R/uﬁ}u[[e qﬁ erei\(}sana/ ﬁ(ggger[qt’%ﬁl_gtgﬁ?gnder reduced

pdzshmre dﬂnalresuxbmp/msr]nmﬁpd bpaitiedgdhyhrohetarape (00 o ¢2l%Ur ehyl acetate

are shaown | 1. ,Exa .1

RSN Boielt R07Slicye BB RiobRen 320 rhdrgor msghd-Fen

Ztetr;ﬁl’qﬂdt&ip@mln%yﬁnqxhgl) petrbladioaa -chgbokiybe sydtdaebutgl ester as a
roogedure. desgr| | e, was carried out

g‘é%@?séf%ls{’jl é{bhles% ?%gés@[ %ﬁmﬁﬁ cheme Y. 15 SCHEME

Y H3C CH3 Br FStep 1 H3BCHCM/THOOH 3 S HICF

Step 2 3-(7-Fluoro-benzo[b]thiophene-2-carbonyl)-3-(tetrahydro-pyran-4-ylmethyl)-

pvrrolidine-1-carboxvlic acid tert-butyl ester

3-(7-Fluoro-benzo|[b]thiophene-2-carbonyl)-3-(tetrahydro-pyran-4-ylmethyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester was prepared from 3-[(7-fluoro-
benzo[b]thiophen-2-yl)-hydroxy-methyl]-3-(tetrahydro-pyran-4-ylmethyl)-pyrrolidine-
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HSCHNS O" 0t-Bu OOit-Bu H3C CH3 H3C CH3 H3C
H3C OO0 F Step 3 F Step2\ _\ MOI | / HJ z NS

wo008074803 20 O O Step 1 PCT/EP2007/063736

3-(3,3-Dnet hyl -butyl)-3-[(5- f gor o- benzo[ bl t hi ophen- 3
-yl)-hydroxy-net hyll - pyrrollglne 1-carboxylic acid

LR S R SR ST R oo

Gxamplg38.nmol es), magnesium (0.051 g, 2.1 mmol es) and
a few particles of iodine in anhydrous tetrahydrofuran
(10 n1) was refluxed for 7 hours and t hen cooled in

R
I-butyl)-S-fornyI-pyrroIidine-l-carboxyli
(‘7 Bloiodh-benzo| | thiaplydn-2gt)el3- (t@r89dm-piragst-yinstles) pymolidin-3-yl]-
I I th

o B Rt b oM L PR o ol AN RERL > 2bogyt) >
ftemhyaln@}pqmeﬂfb Iylleldeth\yli ‘pysalidinetl e@rbcacquew@ teatrbnoiiyl estar using the

I LEpR, . Jh e 1 on was extracted
?ngﬁhg%ﬁa%%%8¥ggnn ?&ﬁ&§a§M% Ig]tvvlth brine and
dddmdnd\wmmnhgldpmp&ed bdithmabteut pmcedure Afashownanduble 10f
dryi ng agent, the organic solution was concentrated
under reduced 10 pressure. The residue was purified by
silica gel chromatography Efarbpe20 % ethyl acetate in
hexang)
(3, e r el iophse od) T BvRst BemalfiBr L W) dpsibnope
Thté yynthuyid lpwopdtmtdeydr]bedp)lyﬂrmEmﬂmpiewlas caribbuyl dccordaigdto the

tert but er yell ow foam (0.13 g, 21 % ,M =
ity aheyh i Sl .2
3-(3,3-D nmet hyl -butyl)-3-(5-fl uoro-benzo[ bl t hi ophene-3

-carbonyl)- pyrrolidine- | -carboxylic acid tert-butyl
ester 3- (3,3-Dinethyl-butyl) -3- (5-fluoro-benzo [Db]
t hi ophene- 3-carbonyl) -pyrrolidine- | - carboxylic

acid tert-butyl ester was prepared from
3-(3,3-dinethyl-butyl)-3-[(5-fluoro- benzo [Db]

t hi ophen-3-yl) -hydroxy-nethyl] -pyrrolidine-
-carboxylic acid tert butyl ester 20 by oxidation

wi th Mh02 using the procedure of step 3 of Exanple 18.
Step 3 SCHEME AA

[3-(3,3-Dinmethyl -butyl)-pyrrolidin-3-yll-(5-fluoro-ben
zo[ bl t hi ophen-3-yl)- net hanone

[ 3-(3, 3-Di net hyl - butyl )eupyrrolidin-3-yl] CH,

%5 f lggor 0-beifdd [b] thi ophen- 3-yl) - metskangne
|re

red fr ofliTHF o Mo,

3-Di e | -Dut yl) uo o-benzo[b]th'o
- car botlyl B¢ idine 4 -c lic acid t
ester using¢th procediie of step & of Exanplii}S, M c

= 334 [ M-H]

_A-Bu

(Ph,P),Pd, K,CO,
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Addi ti onal conpounds prepared by the above procedure
are shown in Table 1. 30 Exanple 20 (7-Fl uoro-benzo

wo bjosphizaphen- 2-yl ) - [ 3- PCT/EP2007/063736

(tetrahydro-pyran-4-ylmethyl)-pyrrolidin-3-yl] -

nmet hanone The synthetic proce ure described in this
Exanpl e was carried out according to the process

shomn in Schene Z. 35 SCHENE Z WO 2008/ 074703

: 3204 3 C @eihyl| Hpipyl-pyrrolidine-1-

rg) ngﬁt§t§utvlt%s§eo O t Bu NOOO ,t-Bu OO

St ep 201 I\ | I/ HJ z 9% N H
[B{;S-{D1@l®toe}bucjphen 2 -yl)- hydroxy methyl]-3-propyl-pyrrolidine-1-carboxylic

%1&1 %e?t Eht&%s?er%a@ é?e%)m’ed]m’&rﬁ Ay ;h%ﬁl)éw tﬁlXﬁﬁe%’é%nH%t 153}{1111{/1 3 propyl-
pmchlrdme ¢l+caé)03y1@ca¢chrbbcyd-bluylaﬁ@ted usieg thdprogdduesofetepToofaixampe 20.

sol ution of 7-fluoro-benzothi ophene (0.22 g, 1.44
nnDIes) |n anhydr ous 5 tetrahydrofuran (10 m) at -78
344 pitiigeheacdoatay poxyli

L4416 ) 310 Bplvirolidink 5
&%¥€¢ﬂ15“§ m 1. 44 nnoles) The reacti on n1xture was
-78 C for one hour, and then a solution of
B-rhigtury bf 3-| ((métdidﬂgmblﬁmicgylreafﬁ—}d)&ﬂydmhyﬂlgthﬁyﬁrmbpmmpdhdine 1-
i,C ter
carﬁ{i‘)gf?? agld tert %% 1 Sslﬁeér ? ghy dr o 10 a|)1 ?g%la%g?nesg&v %mde(l 3g,

aﬁﬂednowhenndaakﬂaﬁnﬂvwhuﬁﬂumﬂhmsﬂMDnsdndﬁﬂmﬁﬁiﬁhﬂgha&xhw
nched saturated a eous a

E%r dle ra e Was was %d w1tthr1)rale rlecf over a ous so% sul‘fmde filtered and

an I'tioned between ace
scatcamaztted:l uadp.tarerﬂm:ed mmra.rfﬂcehleadmaj\easqmnﬁeﬂdmy silithgel

A0 G833 R PURE PR S SR e 2
CE_ﬂU_emyl} egucEd- pypbhdmmlecarﬂ'qu’ht asid dere buas eperrdsfpakedelyw solid
ﬁ%5%533%§%1§mﬂpﬂhfography (10 to 45 % ethyl acetate

3-[(7-Fl uoro- benzo[b]thlophen 2-yl)-hydroxy- nethyl] 3

aﬁddxtbﬁﬁﬁhmﬁyl ester as a colorless sen1soI|d (O 138

§rotef e O &éﬁf@r%ﬁ%ﬂ%% SoodPhyey L Burpe idipahyarbonvic

fcipyarabu @t ystar€0.0y 9.512 mmoles), trimethylboroxine (0.24 g, 1.91 mmoles),
potassium carbonate (0.22g, 1.59 mmoles), and etrakis(triphenylphosphine)palladium(0)
(0.06 g, 0.051 mmoles) in dioxane (10 ml) was refluxed for three hours, then cooled to
room temperature. The mixture was filtered through celite and the filtrate was
concentrated under reduced pressure. The residue was purified by silica gel
chromatography (0 to 10 % ethyl acetate in hexane) to yield 3-(4-chloro-5-methyl-
thiophene-2-carbonyl)-3-propyl-pyrrolidine-1-carboxylic acid tert-butyl ester as a solid
(0.166 g, 87 %). M+Na: 394 .

Step 4 (4-Chloro-5-methyl-thiophen-2-yl)-(3-propvl-pvrrolidin-3-vl)-methanone

A solution of 3-(4-chloro-5-methyl-thiophene-2-carbonyl)-3-propyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (0.16 g, 0.43 mmoles) in a mixed solvent of methanol and
dichloromethane (3 ml/3 ml) was added a solution of hydrochloride acid in anhydrous

ether (1M, 10 ml). The solution was stirred at room temperature over night, and
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pyrrolidine-1-carboxylic acid tert-butyl ester 20
3-(7-Fl uoro-benzo[ b] t hi ophene- 2-car bonyl ) -3-(tetrahydr

w@2g0241031- vyl met hyl ) - pyrrol i di ne-1-carboxyl i CPEEP2007/063736

tert-butyl ester was prepared 1f6 om 3- [(7-fluoro
benzo[ b] thi ophen-2-yl) -hydroxy-nethyl] -3-

S BN AR AL Bl eSO AR beomes g

tiethyl ether/to yedd i -dblorosdi-ahathiybthiophen- MDA Sumdpd-yheslidin-3-yl)-

- lge 01,8 .
%gﬁﬁggé %Cgé%@%?% %Shslgg% ﬁﬁ@; ?)/(-)l)[ éM (%FQ{B 'rzzﬁ'ydr 0- pyr an-
ginyilapig tpigayedohy puoilittisg wtep 3, Bas/(4,3-dichietr draimopleen-2-yl)-(3-propyl-

E”Zréﬂdgﬁ?gﬁg py}?afalll%l?l %ll\t)//ls L?EO%H@M%:[KQ r ;)I |[ 3| n-3-yl] -

Aadiiandrempmsings prepared by tlomabove procedure are shown in Table 1.
3- (7- Fl uor o- benzo[ b] t hi ophene- 2-car bonyl ) - 3-
(tetrahydro-pyran-4-yl methyl)-pyrrolidine-1-carboxylic
acid tert-butyl ester usinfxdrhge 2procedure of step 4
of Exanple 18, MS = 348 [¥%dhuﬁﬁo%9 Addi ti ona
conmpounds prepared by the abové procedure are shown in

Fhbiecduticabxapapheodifor delivery by various routes are formulated as shown in

4-Chl or o=5rmethyl.- thi ophen- 2-w1 ). - ( 3- propwyh - pyrrol J di
b R TRERE e RRE: o b i SO R Bl s
triehiss dncanpherewdshedaompa@chdswf Facedadli ng to the 15
process shown in Schene AA. 20 SCHEME AA Step 1 CH3
CH3 SC OHStep 2 O n-BuLi/THF S C M02 SC d
HCC O HN Cl N C ContpdBitiontfeBOral MdonifdstatidrO O /t - Bu

CH3 Step 3 O Step 4 CHR CH3 S CH3 HCO O QB O | S

OO OtC

Bgedifitg BB O H3C \Q CH3 0 O {BYHY Ph3p) 4Pd,

KRB n YeiRHP8/ 074703 PCI/ EP2Z0077 063736 20.0 %

Lactose 79.5 %

Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each;

one capsule would approximate a total daily dosage.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The
formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.
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TBe jtlgyediomd framouhed hyudriee bhd riitel @sa sed
imlarly prepared,
%/‘?nt%é?g( 4 %t‘dfﬁcvﬁfil §o
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conmpounds prepared by the above procedure



Exanpl e 22 Fornul ati ons 10 Pharnmaceuti cal
preparations for delivery by various routes are

wo eoosteaved as shown in the foll ow ng Tabl es. PCBEP1I00B063736
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ingredient” or "Active conpound; as used in the Tables
means one or nore of the Con'pounds of Formula I.
Conposi tion for Oal Adg,ni LRARon! NAredi ent %

w./wt. Active ingredi . .O 0 ctose 79.5 %

Mmahsntum st ea_r ate 0.5 % 15 The ingredigembs are m xed

and ntao canciilac cant Al NI Ny th\llf 100

ny
o TapoUTr o TortaTr T Iy t.2 LTOU—TTY

‘é&%‘f?co gapsul e woul d approxi mate &’t%6tal daily

Corrp03|t| on for Oal Adm nistration
Lngr edient % wt /wt Active | ngyr ediemnt 20 0%

Wﬁ%@q um stearate 0.5% Crosscarnel | ¢2e sodi um 2. 0%

NBRLQBEL 70- D% PVP (pofyvinyl pyrrofidige) 1.0% 20 The
ingredients are conbined and granul ated using a

Bgreletym such as met hanol. The fornul attPon is then

It B 1,iUI m:u I IIl U laUI Clb \L,UIIL al IIIOH% a'uuut 20 Ty
N/{‘e H;H‘Pl ve compound) with an appropri ate tabl et

Feoplyl prerabéAD 2008/ 074703 PCT/ EP2007/ 061 3'03)5 - 163

i

faX J At [| /\ Hnt
E@W@Eﬁ%ﬁ@%ﬁa’(&%“’é@ Furrarl c aci d 0, Q%é SOdI um

whiteri de 2.0 g Methyl paraben 0.15 g| qRromyl paraben

r 25 5 g Sorhiltol (70%

solution) 12.85 g Veegum K (Vanderbilt Co.) 1.0 g
Ell @v Hel iRgreieRBPextdtpt Wea@drOkre REMbihed a8 heddked td AR 6O With stirring.

to 100 m _The ingredients are to forma,
é&gﬁ{@ﬁ’élF BHHEY OB SiET AP GOt thah addos B Wiatods Strsing to
EQUR 8el iBgyedients, and water then added q.s. about 100 g.

Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active compound
are prepared as nasal spray formulations. The formulations optionally contain inactive
ingredients such as, for example, microcrystalline cellulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to adjust
pH. The nasal spray formulations may be delivered via a nasal spray metered pump
typically delivering about 50-100 microliters of formulation per actuation. A typical

dosing schedule is 2-4 sprays every 4-12 hours.

Example 23
Screening for Human Serotonin Transporter (hSERT) Antagonists Using a Scintillation

Proximity Assay (SPA)
The screening assay of this example was used to determine the affinity of ligands at the
hSERT transporter by competition with [’H]-Citalopram.
Scintillation Proximity Assay (SPA) works by bringing radioligand within close proximity
to the bead’s scintillant to stimulate light emission. In this assay, the receptor-containing
membranes were pre-coupled to the SPA beads and the binding of the appropriate

radioligand to the transporter was measured. The light emission was proportional to the
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Ingredient %wt./w. Active ingredient 0.25 g Sodium
Chloride gs to make isotonic Water for injection 100

work008/0741e3 acti ve i ngredi ent is dissolved in a POI/EPIINT/063736

of the water for injection. Asufficient quantity of
sodium chloride is then added W|th stirring to nmake

Sﬁguﬁto(lfbbtohﬂa] r% e&ﬁg%ﬂa Gy bo-ml% ﬁ?}ﬁfﬂg ‘&[}ag?gt?&ﬁ‘i’l% sﬂ;[ﬂaf 2& al result of

remnal n I nj ect
thstantep@dlmtthtmghﬂlano(la_tkmf enapy remderane filter and

B P S ToP RO 1992550 0T B3 Qi cpresing
ﬂCCGﬁ?ﬂnrﬁot bSaERTS/Wewenghgam;eld viig0medid (DI ENdligteglhydsemath 10 % FBS,
ik G TBAh2 B A BAE R A BOUPE! R’ Crphiag 7o COx. Cels ar

Fépé%éﬂ b uBur MhsksQlstlg M BR1 -2 MQu?&OﬁKeOJeﬂZ QBre subsequently
PCT/. EP2007/ 063736 f64 Topi cal Forrul ati on

F%‘F pift 190G garer > m@wt%aneidﬁ%%uieé iipPBS pgaie legngused in the
G réparMigieral oil 5 Petrol atum 10 l\/bt hyI
ar aben 0. 15 Propyl paraben 05 BHA (buty
rg?ﬁs %Feegregargq_ usipg @en@*y@ne nIgDarafipn bpffqrﬁg 50 mM TRIS
[ﬁg v Q‘}i ' @’éﬁﬁrﬁemﬁ?&%@@@veﬁé’fﬂr&farecﬁﬁr&n%%ﬂ@é@%e angxNPalR %t‘é@ Cells

about stirring. A suf |C|ent uantlt of
waﬁeéwnmgeaﬁ%we@@p@trpﬂéwttatﬁj@edwrt §aurst) The

ﬁ&ﬂnb%érﬁga W tﬁer?&@ﬁ'tﬁﬂufgé’d ihe doﬁﬂg R4 '1§m1§ute§‘qge WleBfatdten
qs about 100°g. Nasal® Spray Formul ations

shyequently ueigd and disesrdedrad é]é@rll’@&]iehﬁeﬁ‘gﬁpﬁlﬂ% viigoliesh buffer. After

Y s&ggd Qerﬁrlﬁl%ﬁﬁ(%] tth élley@'a%rmﬁﬂ@mz@ﬂ EndPbRRBAEG Ahal volume
nasa ﬂ(ﬁ)ray ormul ati ons. formul ati ons optionally

@ﬁltnam ﬁﬁﬁ@g thﬁrétssaryn@ﬁng@i éﬁﬂ@nb,@@h pagionf piereatigipied in 3mg/ml

el I ul ose, sodium 10
8§9¥r§ y t ﬁl él ose, dextrose, and the liKke.

FlyICBdilﬁﬂlaClbn @r@@ﬂn@ty MByay € s Ad dR tbringn adidjh U3t mM Hris-H@ and 300 mM
SERE AR BRI EL o T, B, B Yer o0 S 8 0558k o 1
AN k@ 0.1 trl FACK (16 @itk @itvie Whipkr lo@ tHalfdbg diutiohs) M@ h®Gatkman
g%%ek%O%& ﬁ?ﬂg la%er'm? d&uuonS rotacol. T r%stdcfzor]il%ongé[l were then transferred
(20 pl/well) and the [’H]-Citalopram radioligand was added at 50 pl/well. Membrane
and beads were prepared to a ratio of 10 g : 0.7 mg, with 0.7 mg PVT-WGA Amersham
beads (Cat# RPQ0282V) added per well. 130 pl of the membrane : bead mixture was
added to the assay plate. The mixtures were allowed to stand at room temperature for one
hour, and were then counted on a Packard TopCount LCS, a generic Scintillation
Proximity Assay counting protocol settings (Energy Range: Low, Efficiency Mode:
Normal, Region A: 1.50-35.00, Region B: 1.50-256.00, Count Time (min.): 0.40,
Background Subtract: none, Half-Life Correction: no, Quench Indicator: tSIS, Platemap
blank subtraction: No, Cross talk reduction: Off).

The % inhibition was calculated for each compound tested [(Compound counts per
minute (CPM) at maximum concentration-Non-Specific CPM)/Total CPM *100]. The
concentration producing 50 % inhibition (ICsy) was determined using an iterative non-

linear curve fitting technique with Activity Base/Xlfit using the following equation:

max — min )
= + min

1+ (1C50/ x)"
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15 Exanpl e 23 Screening for Human Serotonin
Transporter (hSERT) Antagonists Using a Scintillation

woe@riom7dy Assay (SPA) The screening assay of PEI/BP2007/063736

exanpl e was used to determ ne ge affinity of |igands
at the 20 hSERT transporter by conpetition with [3H]|
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ringing ra gand Wi | 0se”pr oXI
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(Tatsum et al., Eur. J. Pharnmacol. 1997, 30, 249-258)
stably expressi ng r econbi EQA%MQ% RT were mai nt ai ned
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Syt erhing4dBcampb it dyivttive@t Htmnamlwre@méphnner hatrsgoder (BNET) Using
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hormgagnate was then centrifuged at 48, 000xg for 15

t he supernatant subsequently renoved and
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with 580 Q.. Eolks 8o m1¢ds¢Chfromr¢uFtntﬁ><ﬂaskst ysinsiiyfor C2omigutes. The cells
I‘
SRS 11 0 o
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ure was
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Scintillation Proximity Assay ICso/K; determination. Compounds of the invention were
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concentration producing 50 %_inbibition (1C50) was
deternmined using an iterative non- |inear curve
AL RIS ) WL Dyt 830 R b o) i
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8.25e-9 M, and 50 mM Tris-HCl, 300 nM Nadl, (pH 7.4)
buffers were used for 35 Scintillation Proximty Assay

wo am8hL7ozlet er m nati on. Conpounds of the i nvenPCDRPWET/@3736

WO 2008/ 074703 PCT/ EP2007/ 063736 - 167 diluted from
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ﬂfefalbnvete;,ssayf Ilgands for the dopamine transporter by

conpetition with [3H -Vangxeri 30 HEK-293 cells
(Tatsum et al., Eur. J. Pﬁarﬁ%%g? 1997, 30, 249-258)

stably expressi ng r ecoEMrmvdthdeAf{sawer e mai nt ai ned

j nmedi M hi. gl e wth,10 % F 300 /
SR DA e e S lirh B db B LS o Al hrs and
Sl6weddo ab@dint e wehe tesph@tradrohaient fwao $n1pr Vricle Cdrug or positive
experi nment .b ci\n c
R (PRPRhR S B A BT Bl e Be s ong s it 15 Fin pos
dosing, formalin (5 % in 50 yl) is injected into plantar surface of the r1ght hind paw using
a 26-gauge needle. Rats are immediately put back to the observation chamber. Mirrors
placed around the chamber allow unhindered observation of the formalin-injected paw.
The duration of nociphensive behavior of each animal is recorded by a blinded observer

using an automated behavioral timer. Hindpaw licking and shaking / lifting are recorded
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PBS) on white, opaque Cell-Tak coated 96 well plates.
Extra buffer was apriated fromthe «cell plates using

wW@eokhx#05 pl ate washer. 3[H vanoxeri ne (GBR B2PB8PY007/063736

radi ol i gand, specific activi t_y16gppr oxi mately 59
Ci/mmpl, stock concentration, 400 nM and 50 mM

FppRiItl s AREDEDINE Rl o1 i OU b B i Shéie 1RIHE B shaking in
shsvrdsfromattingn) tcCompoisudssiddred the early pimdsi.onhaneas ¢halliatethast is taken
( . i V . .
i bR ST e O o b ARR N Bl EforBniny B3 Byl Ymple i
eolltOtepoi nt dil uti on protocol. The mixtures were
allowed to stand at roomt re for 30 m nutes,
and were then counted on a%@%d TopCount LCS, a
generi c SPA counting pro€obalPasefAssangs, Count Ti ne
in.): d0 0. Bac Supt nact : ;-none;. f-Life

18 gl Gitedhie el REEAOL RO RARC bR R bl fied 12 per
biga ik ais aibitrab cdre Gaeility dlags, arClecpdy drebthetizd wath pmtot@kijal sodium (45
glggl%g:? ah%?r%{h%lggnﬂtagp\%%mcnge%ﬁ% :TEgezgl?r%ﬂ%rsloarre sﬁgera é:n%nsre):gd’lrgg into the
eaanehsl e ansdatuSpec icfer toGRdMrafitot SEMCPMcordifg]ElecTioee leads
concentrati o roduci;ng, 50 .%. nhi bitio | C5
FRRETR b on i P B £ B 3F e g R For e access.

ar curve
Aftet sungery, eatanracjusised tdparedy snd yloBaded Mchipératefon4gStdags prior to
Iotl.lovvi ng equation: max - mny =+ mn |+(1C50/x)n
Wiete max = total bi ndi ng, mn = non specific binding,
Yhedesonckmg ¢cddn amnd (eMunobretdigended by paessorpontrdllahidflation of a 7-8

H Il slopg.,The i.nhibition di ssogciatjon,.constant ,(,Ki
g [O8s ISR B il TR P R FARa s udticheed
imsé¢ralinaf thelelog-vRY ths ahtis, andl ahdhencdAf), taping elid ledlobnicatheter to the
egat.j,ve . rithm.(pkKi e Ki.. i ng the above
Bredkinsial WhistireBhion Reh ettt g daktgd ee o
banseanapfdsnirt yir r@ervoirhnthadotanicgeganicriecdmatispand esntinoously
exanpl e, 5)-3-(3,3-P,net hyl -butyl)-pyrrolidin-
BB btz R B RsY rop St Akt s issgrogpotor
m&pomlfe (ﬁmgt)oa( i;drataie’_[iyn gf the uii;ldmginat JnTii lﬁgdﬁmbaﬁngmu&a EMG
Exa e ormalin Papn sa . e ra ey .. .
FAREP phashiRes b foincBon pL b ARRAT Hig1ca D A Btified using
SyikensbétwarafChmliaridge WidtrboicdlsigneBach tistehkion thed 1isegs0 sec, and
BB FORTY Rl al pocd e ing Bl QGBS g0 sec
f&is’téﬁsilb_ﬂ,nﬁhdLSPSﬂ jyc ﬁ’teSr Oﬂidlﬂé)n’tﬂ@g. TﬂéinﬂieﬁijeﬁﬁsbtaBﬁlndb&i digecorded counts
ormalin (5 %in I).is.injected into nt ar ,.
QWIF%@éteB on ﬂ%ovreibéfﬁhnﬁ ilsrfE:ﬁBS(#NasJLlF ﬁe@po%sezgg@gb@sghne responses to
aeedlie, 20Rab Sn@ 8@ mintMed0at&inds puhitiaekpha) hkk@btained in conscious,

obsa%v{jilti og‘gchanber. Mrrors placed around the
BRSSABET TUP POR LAMIFAERPEY: observation of the

Conmpalihds drapedliaed fpaetfectshieredpdratd o digehdhrenstiale in a model
behavi qr of each animal is Lef%g)ﬁfg_&g by a.bl.i nde&w

hacuis asceral apeieePLAn A0d 8 Mgdsto BESENY YR Progised bXw

Intekblogicardtrhdrakvitidzyindshh {1 #@, 25 81g/rBCPMmeettd\Wlo the colon with a

2008/ 074703 PC;[/ EP2007/ ?63736 - 69.8%)3]; at eil’% in5.

Fraepnssdlenpiertsd fo deptBof gop o m Fyeerinpn gk srp e illsonsist of 8

Fiteékdchg or shaking in seconds fromtinme O to 5 minis

gonsi dered the earl Eehase, V\,herﬁas the | ate phase is.
swepisceral nagiceRinR: Spr swaneffecsEATUE aagUify igerd parrsRgion, 1 of 3

H6R0bAG UE VAR 1dBrposiive Lesid (5RRPHIRe,125 mg/kg) are administered after
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collected. 5 Exanple 27 Colon Pain Assay Adult male
Sprague- Dawl ey rats (350-425 g; Harlan, Indianapolis,

wo Mosareohoused 1-2 per cage in an ani mal carBCT/EP2007/063736

facility. Rats are deeply anesﬁ?etl zed with
pent obarbi tal sodium (45 ng/kKg) adm ni stered

b&teﬁ t% eﬂ ang&eﬁ% les¥abl lélle%g crsg(gl%%s & st s@(ﬁ?ﬁe?&ﬂ)v&:ﬁ%@@@t‘ﬂe next

I'nto ernal ue nuscu atur
é@é@tmmnpeegr aphic (EM3 recording. Electrode |eads

HsCerht LHMJ%{;] %‘i’si&s}fﬁﬁ ‘iy?&?@ﬁ%&f)’ec@%‘? d?ﬁg e vl’&ﬁfc | &8, ﬁﬁra%&%mc

nape o € nec re acces ter surger
tradtsicat with gpseshns awarcalpeicyreatiderdlid gweadaften baebu‘pmsmrees are

I:s?eg)lﬁﬁésdt Cﬁ%% & dl&%r teg;tl%g é%g glii)hggres T(t]l%esdtgscﬁﬁ IS H}xgadg Qésgﬂed to

umare diste fessure-con

estdtlial ilorprefenee G- Iﬁfper]s&sumﬂyoﬁmgzyfﬂoem -blegtedl adteradbanibtoamn of 1 of

[ d I -
P 0B BE A Rid e RS R £ el aneieen oprs ofe
amaedsan éctatoyent apd m;ptbltses wadistomsiorcilheté pvdrah¢ hext 6Be9eminutes.
of the tail. Colorectal distension (CRD) is achieved
by opening a solenoid gate to a constant pressure air
reservoir. Intracol onic prEssople28s controlled and

¢ Ont(l: rlH H(S)’(llyyma Fnl?at? wit gd (g}/r 1c%onsé§r'ijcrt1%n {Cl)]gltr)rf gt)the%aaﬁc Nerve

Response quan K& A"SEET Sho
ThvvEfectsaf conmlpoandlsl anhieinvichgo@bal oaﬁdmﬂbd;amdarhldﬁtékmnted usmg the
contr

A2 B bbb JE Chlreblo B BRUSPRaf o BoP bR Bl attodymia
gpné:asereldgxi 8 :}ddnga(téidi;ldﬁ wgtgasrﬁételcplamrﬂo@r Red ivgte) Iatt Eduplth of 1.5-2.0
e RS Kale S S M U

SlpHcifﬁgth @Cﬁegts e stestetiomnl; tl&ﬁdftﬂ?at&ﬁoofaﬁé ?f[atlrc enervre ése located and 4
fsiee ChB ) F e FR Ere ot o BHERRINE ol R O Fgic merve
pxiha to elspwifiseatidt. dhk eatb awahémalavedpo Asesertfeom @RBurgery. On

{58 45 e g B ar ity S SESHA fus gL Tyt & aRER by

tndead watlntplacEethe umd&lsaheh@&kﬂﬂﬂﬁteﬁ'(ﬂ)aﬂoafnc‘ﬁfefcﬁdhfg the total hfts of the
ni.t.i a

I di st
g]gl?h‘gg %@W?&lg}lg nlglgl] ]&egfp(d]e(gﬁ{ng%n aJhg 1%1&'&1%187];15 ]&%(F({:%ut of the” water
Pypéifts ed3sdidted Wit lmdiﬁkuﬁ&ﬁbrbzodg @epdattlbaﬁrgl DOt fec@dtdreRdts that

led into the, c
by Ry v B B2 oMl ol it abiseh e ot xhibic
cotdl afexdyeiia a[lﬁﬂilra hsdglrlﬁ Yilsseddidrlt swdits. Bi th@fa(:l&fe fsifuﬂtes eattle, reference
Acut e vj scera tion:. For testin ects of
iRt Saorpopnder BR ingienats hns b fisedir(sc) 30
il Eefob’detmtﬁigeTDé effRsi df irdfRa@d At mdhisttAidhITithecondpdunds of this
e St £ 6P PO 0t st ol dos o
ﬂﬁtfaIMWIﬁ@ ehimERSRANPRS) atdmdisﬁrﬁe@sbig@h&ke rdfeleh@vth e¥Rfound of
t he. next e e ypersensitivity:
Pt InyeRtan ~é3géetegval9r<%a%50 Grdaehi o o af t or
WHJe&B@leEHrﬁ invleh 864 MR BeeiidbdtriByWRARefetcAtd @ABE QFtciic
Sgcﬁ)\%eeg%é gre i’[éFOlt?létbg rrug}ggr?‘g)lglfirl])s{ es p 1ﬂ§(gm§e art tgat various
ﬂe\s]@@meﬁbé ﬁhadd: &icEét[iﬁ@lhn@JﬁaﬁB@ﬁﬁa‘é@t@tddGNﬁﬁdlﬂ Bkpsting ABm the
resence(g %%»en3|t|V|ty I n zynnsandtreated rq) d
HFPRTE FRAIPBhOLe nvsption Iy 6§%’§108fm6|%610 {ispiiQusengyy be made to
Rk b ipYRicGRALE Qo0 MaRALN ComBoditioOK@ tt@T Frodésy, %ﬁroé’ess step or
hours after zynosan treatnent and responses to

di stension foll owed over the next 60-90 m nutes.



10 Exanple 28 Cold allodynia in Rats with a Chronic

Constriction Injury of the Sciatic Nerve The effects
w@boosomoezinds of this invention on cold all odyPCHER2087/063736

determ ned using the chronic constriction injury

(CCl) nodel of neuropathic painin rats, where cold

) i ar:i ' - A Wi o
RS Bl D iy DR ARG S Db R B MR gfogifcations
amiaieddeal todwparhan drescofe @-the GainGogpasnded HRretet  al . |

Anal gesia, 1997, 3, 1-8). Specifically, CCl, rats are
anesthetized; the trifurcation of the sciatic nerve is
| ocated and 4 |Iligatures (4-0, or 5-0 chromic gut) are
pl aced circunferentially around the sciatic nerve
proximal to the trifurcation. The rats are then
allowed to recover fromthe surgery. On days 4-7
after surgery, the rats are initially assessed for
cold -induced allodynia by 20 individually placing the
animals in the cold-water bath and recording the total
lifts of the injured paw during a 1-mn period of
time: The injured pawis lifted out of the water. Paw
lifts associated with | oconotion or body repositioning
are not recorded. Rats that displayed 5 1lifts per mn
or nore on day 4-7 follow ng surgery are considered to
exhibit cold allodynia and are used in subsequent
studies. In the acute studies, vehicle, reference 25
conmpound or conpounds of this invention are
adm ni stered subcutaneously (s.c.) 30 mn before
testing. The effects of repeated adm nistration of the
conpounds of this invention on cold allodynia are
determined 14, 20 or 38 h followng the |ast oral dose
of the following reginen: oral (p.o.) admnistration
of vehicle, reference or a conpound of this invention
at --12 h intervals (BID) for 7 days. 30 Wiile the
present invention has been described with reference to
the specific enbodinents thereof, it should be
understood by those skilled in the art that various
changes may be made and equi val ents may be substituted
wi t hout departing fromthe true spirit and scope of
the invention. In addition, many nodifications nay be
made to adapt a particular situation, material,
conposition of matter, process, process step or WO
2008/ 074703 PCT/ EP2007/ 063736 - 171 steps, to the
objective spirit and scope of the present invention.
Al'l such nodifications are intended to be within the
scope of the clains appended hereto. WD 2008/ 074703
PCT/ EP2007/ 063736 - 172 CLAIMS What is clainmed is: 5
1. A conpound of formulal: O R Ar Ram-~n Ro RZ
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we@piosomnabd y substituted indolyl;

I; or a pharnmaceutically acceptable salt thereof,
wherein: mis fromO to 3; 10 nisfromOto2; Ar is:

substituted indazol yl; optloqghly substituted
azai ndol yl; 15 optlonally substituted azai ndazol yl ;
ep hﬁgally substituted 2, 3-di hydro-indol yl;
ally substituted 1, 3-di hydro-indol -2-one-yl;

optionally substituted benzot hi ophenyl ; optlonally
§HE§%(LH&F9 ben2|n1dazolyl 20 optionally substituted
benzoxazo optionally substltuted benzi soxazol yl ;
optionally substi t ut ed benzothlazolyl optionally

ubstltute L optionally substituted
qU|noI|nng'§§H% ﬁgonéﬁﬁglsubstltuted

1,2,3,4- tetrahydrqu|noI|nyI
qui nol i n- 2- one-yl ; optional$
i soqui nolinyl; optionally
optionally substituted '
substituted thiophenyl;
pyrrolyl; or W 2008/ 074703 F bEP2007/063736 - 173
optionally substituted phenyR? is: Cl_6al kyl;
C2_6al kenyl; 5 C2.6al kynyl ; hetero %1 6al kyl ;
bad phdemadalticylly acchghisle sdl2heabkenyl ; C3_7cycl oal kyl; 10

§$77§¥cloalkyl C _6al kyl ;
kyl - C3. 6¢cycl oal kyl -G _6al kyl ;  Cl1_6al koxy;
Cl_6al kyhssfrbanyto 3;

nis from 0 to 2;
Ar is:

tionally substituted
slibst it ut ed
tuped napht hal enyl ;
L 30 optionally
1y substituted

optionally substituted indolyl;

optionally substituted indazolyl;

optionally substituted azaindolyl;

optionally substituted azaindazolyl;

optionally substituted 2,3-dihydro-indolyl;
optionally substituted 1,3-dihydro-indol-2-one-yl;
optionally substituted benzothiophenyl;
optionally substituted benzimidazolyl;

optionally substituted benzoxazolyl;

optionally substituted benzisoxazolyl;

optionally substituted benzothiazolyl;

optionally substituted benzisothiazolyl;

optionally substituted quinolinyl;

optionally substituted 1,2,3,4-tetrahydroquinolinyl;
optionally substituted quinolin-2-one-yl;
optionally substituted isoquinolinyl;

optionally substituted naphthalenyl;

optionally substituted pyridinyl;

optionally substituted thiophenyl;

optionally substituted pyrrolyl; or

optionally PCT/EP2007/063736
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Cl_6al kyl sul fanyl; 15 optionally substituted aryl;
optionally substituted heteroaryl; heterocyclyl-

wd.2@alokerby aryl - Cl. 3al kyl wherein the aryl porp¢DRP1087/063736

optionally substituted; hetergaryl-Cl.3al kyl wherein
the heteroaryl portion is optiohally 20 substituted;

aryl oxy; aryI-Qhﬁgghﬁfé%ﬁu Hﬁkgﬂryloxy or

heteroaryl oXy; ydr ogen;
c1 6alkyR isand Ra and Rb each |ndependently |s
hydr ogen; 30 Clc Cl_6al koxy; hal o; hydroxy;

or oxo; 35 or RA" an Rb together forma Cl.2al kyl ene;
WO 2008/ 074703 PCldakkead07/ 063736 - 174 provi ded that
when mis 1, nis 2; ngﬂw is optionally substituted
phenyl, then R 1% hot’ nethyl or ethyl. 2. The
conpound of cl ailmtdro-Gvhelkgbn Ar is optionally
substituted ind The conpound of claim1
wherein Ar is op |oné1$ ﬁsubstltuted i ndazol yl. 4.
The conpound of mﬂ@{hkﬂkmmmereln Ar is optionally
substi tut ed beqéotgﬂgﬁk nyl. 10 5. The conpound of
claim1, wherein iS optionally substituted phenyl.
6. The conpound @iwmﬂaﬂhﬂlh6WMé;ein Ar is optionally

substituted thiog ound of claim
1, wherein n1|s(%‘a§¥ ?ﬁgyggﬁ% Q Fgla|n11 wher ei n

nis 1. 9. The Coafround of clain11 wherein mis 2.
20 10. The cowpqgndk>k ﬁ“9|n11 wherein mis 3. 11.
The conpound of c¢i&Im’t, Oferein n is 2 25 12. The
conmpound of clalﬁwaﬂqMMngﬂn nis O.

optionally substituted aryl;
optionally substituted heteroaryl;
heterocyclyl-C,.salkyl;
aryl-C,.salkyl wherein the aryl portion is optionally substituted;
heteroaryl-C,.salkyl wherein the heteroaryl portion is optionally
substituted;
aryloxy;
aryl-C,.salkoxy;
heteroaryloxy; or
heteroaryl-C,.salkoxy;
R’ is:
hydrogen; or
Ci-ealkyl; and
R* and R® each independently is:
hydrogen;
Ci-ealkyl;
Ci-ealkoxy;
halo;
hydroxy; or
0XO0;

or R* and R® together form a C,_,alkylene;
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13. The conpound of claim1l, wherein R is:
C3. 6al kyl ; aryl-Cl. 6al kyl; 30

wa&o8oywobdal kyl - Ci _6al kyl ;  hetero-Cl. 6al kyl ; PCT/EP2007/063736

hal o- Cl1. 6al kyl ; or
Cl.6-al kyl -G _3cycl oal kyl -G _6alkyl. 35 14. The

ERARRHIGSinsELab. iy YARI &R Rhob iy MOAIRYRLAT Hien 1 i not

asthgtgcetbyl kyl - G _6al kyl ; or
Cl. 6-al kyl -G Scycl oal kyI G _6al kyl. 5 15. The
conpound of claim1, wherein Rl is C3.6al kyl. 16. The
2onpoundTlod cqmlaiundqu clafrerleivherRih Asis loytomdlesubstifuted ralolyl.
conpound of claim1, wherein Wand Rb are hydrogen. 10
18. The compound of claim 1, wherein said conpound is
of for muTlae dmpotRdOfAlaimN|, #hifein Ak epeomllfsulagtidutR] irataeolyl.
as recited in claiml1. 15 19. The conpound of claim1,
wherein said conpound is of formula VII: R OAr NH
Yi1; whEheiompoundnd cRimdy wheasin &cis bptdonallyslibdtitutéd 20.
d of cI aim1l, wherein said conpound is of
E&%Oﬁﬁé@\#ﬂ 20 HVIIIl; wherein Ar and Rl are
as recited in cI a| m1. 21. The conpound of claiml1,

gher 11 58} SRR 12 pLRPTR abn 9, RRA 87 10

and R are as recited in cI aim1.

6. The compound of claim 1, wherein Ar is optionally substituted thiophenyl.
7. The compound of claim 1, wherein m is 1.
8. The compound of claim 1, wherein n is 1.
9. The compound of claim 1, wherein m is 2.
10. The compound of claim 1, wherein m is 3.
11. The compound of claim 1, wherein n is 2
12. The compound of claim 1, wherein n is 0.
13. The compound of claim 1, wherein R is:
Cs_ealkyl;

aryl-C.galkyl;

Cs.ecycloalkyl-C, _galkyl;
hetero-Ci.salkyl;

halo-Ci.salkyl; or
Ci-6-alkyl-Cy.scycloalkyl-Cy_galkyl.

14. The compound of claim 1, wherein R' is:
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22. A pharmaceutical conposition conprising a conmpound
of claim1l and a 5 pharmaceutically acceptable

wa@2008/024703 23. A net hod for treating depressi onPCT/EP2007/063736

anxi enty, or both, said nethod-conprising

adm nistering to a subject in need thereof an

effective}gmgynt of a conpound of claim1.
Cs.ecycloalkyl-C, galkyl; or
Ci-6-alkyl-Cy.scycloalkyl-Cy_galkyl.

15. The compound of claim 1, wherein R' is Cs galkyl.
16. The compound of claim 1, wherein R” is hydrogen.
17. The compound of claim 1, wherein R*and R” are hydrogen.
18. The compound of claim 1, wherein said compound is of formula VI:
0
Rl
Ar
N
H VI;

. 1 . . .
wherein Ar and R are as recited in claim 1.

19. The compound of claim 1, wherein said compound is of formula VII:
)

R1

Ar

NH
VII;

. 1 . . .
wherein Ar and R are as recited in claim 1.

20. The compound of claim 1, wherein said compound is of formula VIII:
)

R1

Ar

N
H VIII;

. 1 . . .
wherein Ar and R are as recited in claim 1.

21. The compound of claim 1, wherein said compound is of formula IX:



WO 2008/074703 PCT/EP2007/063736
-176 -

Ar

N
H IX;

wherein Ar and R are as recited in claim 1.

22. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

23. A method for treating depression, anxienty, or both, said method comprising

administering to a subject in need thereof an effective amount of a compound of claim 1.



