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Al zhel 'HFerre gfe ménly potential therapeutic uses for 5-HT6 ligands in humans

based on direct effects and on indications from available scientific studies. These
studies include the localization of the receptor, the affinity of ligands with known in
vivo activity, and various animal studies conducted so far.

One potential therapeutic use of modulators of 5-HT6 receptor function is in

the enhancement of cognition-and memory in human diseases such as Alzheimer’s.
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receptor found in inportant structures in the

wo oroeoewmdn, i ncluding the caudate/ putanen, PCT/US2003/022506

hi ppocanpus, nucl eus accunbens, and cortex suggest a
role for the receptor in nmenory and cognition since
these areas are known to play a vital role in nennry
(CGerard, C.; Martres, M-P.; Lefevre, K; M que

ucet.
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26 Bl 80065 ayetic lof B43re RRHIFS Bioodni AR T b e -
Z0; LibBOBritish Joetrail efPninabdibgy, 200&r L80EU] 23265 eArflmal studles of

G S0 S B o 2 L RHF R o poive
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pat hway rekiied petesiiss tneAbiidltic has fdreeinTé ligdoeld is the treatment of
%b gr(\)tﬁsgta (léfkltﬁit Eilssolrd}rst &%6%@2&&%%&%&%% E)%ﬁ&? hﬁeﬂéct@ity
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\Hak ibees likeT tbiapaodimlivied i theoaudatd (EXnstpBiIZametMin, |A. Uy Matochik,
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i on- By s ifesroraninby el up il CRYRT i Eper
sesrapadticaltilityiot al strang |sde¢mnasmetr®ldmaym krncg\rn alifys siiggests a role
f.or rec act a
5 BB o BRatmnt R son GG R0 ISR, Fgt el
Riazaping (am effbrivaelirtal ayntigeydhdiioX ha high aff2itQ Gor tA®5-HT6 receptor
31%type )A]so several clinical antidepressants have high affinity for the receptor as
well and act as antagonists at this site (Branchek, T. A.; Blackburn, T. P. Annual
Reviews in Pharmacology and Toxicology 2000, 40, 31 9-334).
Further, recent in vivo studies in rats indicate 5-HT6 modulators may be
useful in the treatment of movement disorders including epilepsy (Stean, T;
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Further, recent in vivo studies in rats indicate 5-HT6
nmodul ators may be useful in the treatnent of novenent

wale@enasne i ncl udi ng epil epsy (Stean, T.; -2 REX/US2003/022506

2004/ 009600 PCT/ US2003/ 022506 Routl edge, C.; Upton,
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Suppl ement 131 P and Routl edge, C.; Brom dge, S M ;
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apparent by the detailed description set forth hereinbelow.

SUMMARY OF THE INVENTION

The present invention provides a 1-heterocyclylalkyl-3-sulfonylazaindole or
-azaindazole compound of formula |



10-

15

20

25

30 -3 WD 2004/ 009600 PCT/ US2003/ 022506 S02-RL X Y/
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CR10; Zis Nor CR11l; Qis Nor CR12 with the proviso
that at least one and not nore than two of X, Y, Z
and Qnust be N, RL is an optionally substituted

Cl- Ceal kyl, C3-Crcycl oal kyl, aryl, or heteroaryl 10
group or an optionally sub%ltlyt ed 8- to 13-nenbered
bi cyclic or tricycLkg ripg Sydtem having a N atom at

t he bri dgehead amf n&A |y containing 1, 2 or 3
addi ti onal heterolato sel ge¢tedggom N, O or S; R2 is
H, hal ogen, or a4 , Cl- Goal koxy,

C3- C7cycl oal kyl, arl or ]hetero (ERRYP each

optional ly substituted; ISR anp—R4 &re each

i ndependently H or an optlonally ubstituted

Cl- Coal kyl group; RIDis H or a Ci1NCsal kyl ,

C2- Coal kenyl , C2-Co6al kynyl, C3-Cr7c gloalkyl
cloheteroalkyl aryl or heteroaryl group each

WE gie8hal | y substltuted R6 is a Cl-C6al kyl,

G3- C7eyislvat BRL;, C2- CBaIkenyI or C2-C6al kynyl group

each NN ($ nally substituted; R7 and R8 are each

ently

| ndepend *f or a Cl-Ceal kyl, C3-C7cycl oal kyl, C2-
YisNor CRm,

Zis N or CRyy;

Q is N or CR;; with the proviso that at least one and not more than two of X,
Y, Z and Q must be N;

R, is an optionally substituted C,-Cgalkyl, Cs-Ccycloalkyl, aryl, or heteroaryl
group or an optionally substituted 8- to 13-membered bicyclic or tricyclic
ring system having a N atom at the bridgehead and optionally containing
1, 2 or 3 additional heteroatoms selected from N, O or S;

Rz is H, halogen, or a C4-Cgalkyl, C4-Cgalkoxy, Cs-C;cycloalkyl, aryl or
heteroaryl group each optionally substituted,

Rs and R, are each independently H or an optionally substituted C,-Cgalkyl
group;

Rs is H or a Cy-Cgalkyl, C.-Cealkenyl, C,-Cgalkynyl, C3-C;cycloalkyl,
cycloheteroalkyl, aryl or heteroaryl group each optionally substituted;

Rs is a C4-Cgalkyl, Cs-Cscycloalkyl, Co-Cgalkenyl or Co-Cgalkynyl group each
optionally substituted;

R, and Rg are each independently H or a C;-Cealkyl, Cs-C,cycloalkyl, Co-
Cealkenyl or Co-Cgalkynyl group each optionally substituted;

m and n are each independently 0 or an integer of 1, 2 or 3;

p is 0 or an integer of 1 or 2;

Ry, Rio, Ry1 and Ry are each independently H, halogen, CN, OCO,R;3,
CO2R14, CONR;5R16, SO R17, NR1gR19, OR29, CORy, or a C4-Cgalkyl, Co-
Cealkenyl, Co-Cealkynyl, Cs-C;cycloalkyl, aryl or heteroaryl group each -
optionally substituted;
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C6al kenyl or C2-C6al kynyl group each optionally
substituted; mand n are each independently 0 or an

w0 pioegersof 1, 2 or 3; p is 0 or an integer OPCIUSI00R022506

25 R9, R10i R11 and R12 are each independently H,

hal ogen, CN, 0002R13, (C02R14, CONR15R16, SOXR17,
NR18R19, OR20, COR21 or a Cl-Cocal kyl, C2- Coal kenyl,
C2- Coal kynyl , C3-Crcycl oal kyl, aryl or heteroaryl
group each optionally substituted; -4 WO 2004/ 009600

- PCT/ UB0) 66/, BR2&Q5R,+ AtS eadkliddefndantl) IRt adk eCeatiyh Co-Cealkenyl,

e T Ikl CE AR o B by et

or het eroaath opjipoally substightedpt i onal |y substituted; RI15,
R16, ‘ﬁ R&r% ﬁ19%r<—§ @Qéh |h8%§é?ﬁi@ﬁﬁ)nltllo¥ ah'oBflor%ﬂg substltuted

opt i onaﬁ I y rou

R16 or Ca‘r%a"‘&t@r?#ﬁyo'k%s B8R & ‘?rd@@?ﬂ‘é Bm MRy he ﬂéﬂ@n together

f;u om tho 0 ngh tﬁ@abnftbavrﬁﬂm@iﬁ ar:bt teached o farn?a 8-Qo 7-membered
menbered . rin i onal copt aj ni ng.ano

het er oat omnggpg@qr@gy FRTBAED %ﬁg’f h %&{n % {qufrogn O, NRz,

Cl- Coal kyl or 82yC6al kenyl , C2 Csal kynyl

2 CTRILOR ké%a1kyil% “é’%lk?ﬁxg %ff’}aell@ﬁk" CHYby oyl ang q

het er 04ty
are each cyauﬁw@en@l@hyu @rytprcbnetqnawlrgregéﬁa@fop.t.looallyzsubaﬂidted

R22 ig aHdQ{ar@ &dh fﬁ@@b&)ﬂentl@ o%ﬁlrﬁgdbf"of 1 @22C§ﬁ’é kynyl,
C3- C7cycl) oal kyl ‘3(/cl oheter oal gé—dgl heteraryl
6!

gr oup Rexle Bk Coffalky). Gubefranyt t% Creycloalkyl;
st er eoi sopRiichediealRgf argr ortHiaecralypgiaas edth 6gtidnglly substituted; or

e e e e T

t her af eemr@semt Baententalsof pravidesnetilods and oumpey’smrmmseful for the

S TP BT B AR o

ﬂh955ﬂﬁy§¢%&9ﬁryptan1ne 6 (5-HT6) receptor is one of
the nost recent receptors to be identified by

nmol ecul ar cl onir de range of
t her apeutic YENJSAN ed with
its intriguing dlstrlbutlon in the braln has

o 'emg Jggﬁ@d %y{%tg%?&e b B ATEP feckPolE Hrs QTRRUAGS: SRl g
receptors to be identified by molecular cloning. Its ability to bind a wide range of

therapeutic compounds used in psychiatry, coupled with its intriguing distribution in
the brain has stimulated significant interest in new compounds which are capable of
interacting with or affecting said receptor. Significant efforts are being made to
understand the possible role of the 5-HT6 receptor in psychiatry, cognitive
dysfunction, motor function and control, memory, mood and the like. To that end,
compounds which demonstrate a binding affinity for the 5-HT6 receptor are earnestly
sought both as an aid in the study of the 5-HT6 receptor and as potential therapeutic
agents in the treatment of central nervous system disorders, for example see
C. Reavill and D. C. Rogers, Current Opinion in investigational Drugs, 2001,
2(1):104-109, Pharma Press Ltd.

Surprisingly, it has now been found that 1-heterocyclylalkyl-3-
sulfonylazaindole and —azaindazole derivatives of formula | demonstrate 5-HT6
affinity. Advantageously, said azaindole and azaindazole derivatives may be used as

-5-
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Significant efforts are being nmade to wunderstand the

w@omsieao r ol e of the 5-HT6 receptor in psychiBCT/¥$2003/022506

cognitive dysfunction, notor function and control,
menory, nood and the like. To that end, conpounds
whi ch denonstrate a binding affinity for the 5-HT6
receptor are earnestly sought both as an aid in the
study of the 5-HT6 receptor and as potenti al
¢ffestivetheripeuBdagayintos thaﬁredhraemrca‘alemaaitneufous epstenl (CNS)
AESUBH NSRRI LS S bf o SXATLERRASS AdCorcf i

on i n
mesed invEntdn proglgg§ 14@lereeygly aﬂfy&ﬁrﬁylfpmé@zgm_qqp and —-azaindazole

@if\,gf,\yegla%%md]t has now been found that 1
-heterocycl yl al kyl - 3- sul fsoprrazai ndol e and

-azai ndazol e den%@ ves Of fornmula | denpnstrate

5-HT6 35 affinity. Ad ageousl y, said azai ndol e and
i v gy be ®ed as -5 WO
L 506 ctive therapeutic

azai ndazol e deri ¥
agents for the trealnent ean% ERRGYS System

2004/ 009600 PCT/

(CNS) disorders associ ate fected by the
5- HT6 receptor. Accorlﬁjl ngly, the sent invention
provi des 1 -heterocy yl al kyl - 3-suf f onyl azai ndol e and
-azai ndazole derivatives of formuRa | SO2 Rl W (R6).
hdeln (CRBRa)n -~(CR7TRS)P I N 5 RS wherein Wis N
or CR2i. Xis Nor CR9; Y is Nor CR10; 10

Zi sNoWaRMOr @Réis N or CR12 with the proviso that at
Ieastx(pgﬂoammgnot nmore than two of X, Y, Z and Q rnust
be N, optionally substituted Cl-C6al kyl,

C3- C7Xy%[\lé’é ¥, aryl, or heteroaryl group or an
opt i ofad Nprﬁlﬁbstltut ed 8- to 13-nmenbered bicyclic or

Lr ' cy&l lé K dor:bihg ﬂ’?é’ 5‘#)91@6 tap%agt A}\eaén%rﬂo%notrgﬁman two of X,
ri dgehea d i'ona con
Y, Zand Q must be N;

R is an optionally substituted C;-Cgalkyl, Cs-C;cycloalkyl, aryl, or heteroaryl
group or an optionally substituted 8- to 13-membered bicyclic or tricyclic
ring system having a N atom at the bridgehead and optionally containing
1, 2 or 3 additional heteroatoms selected from N, O or S;

R; is H, halogen, or a C;-Cgalkyl, C;-Cealkoxy, Cs-C,cycloalkyl, aryl or
heteroaryl group each optionally substituted;

Rs and R, are each indepehdently H cv)r‘an optionally substituted C,-Cgalkyl
group;

Rs is H or a C4-Csalkyl, Co-Cealkenyl, Co-Cealkynyl, Cs-Crecycloalkyl,
cycloheteroalkyl, aryl or heteroaryl group each optionally substituted;

Re is a C4-Cealkyl, Cs-Cycycloalkyl, Co-Cealkenyl or Co-Cealkynyl group each
optionally substituted;

R; and Rg are each independently H or a C4-Cgalkyl, Cs-C,cycloalkyl, Co-
Cealkenyl or Go-Cealkynyl group each optionally substituted;

m and n are each independently O or an integer of 1, 2 or 3;

p is O or an integer of 1 or 2;
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1, 2 or 3 additional heteroatons selected fromN, O or
S; R2 is H halogen, or a Cl-C6al kyl, C1-C6al koxy,

wE0@pedsed oal kyl , aryl or heteroaryl group eakdilI/US2003/022506

optionally substituted; R3 and R4 are each

i ndependently H or an optionally. substituted

Cl- Coal kyl 20 group; R5 is Hor a Cl-C6alkyl,

C2- Coal kenyl , C2-C6al kynyl, C3-Crcycl oal kyl,

cycl ohet eroal kyl, aryl or heteroaryl group each

opt i oRal Ry, Bulasd Ry1aredach Relependenty HCBalb#sn, CN, OCO:Rs,

C3-Crcycl pal kyl g - ebal [NT=Ys al I, .areu N
each opt ?gﬁﬂé\% Cogﬁbsst1?’t§l§§§¥f’ Ngg’ Fﬁ%éﬁz& (‘E%ﬁ%ro(gge(%g(ﬁsalkyl, Cz
i ndependefealkenyl, Ge-Caallomybat Gepycloatiad.@ndye heteraayy! gretp each

Coal kenyl o@fon&R- Sdbaitsiealy! group each optional |y
substituted, m'a

n are each i ndependent]y, 0 or_a
"t egBr B B St 316 2oty 00gpagonty W At B wiCepholy Cafsatkeny!,
WO 2004{1 o_ogagmkyaéaT US]S%I Qﬁiﬁdﬂ@ﬁ&?@oheﬁ%ﬁaﬁ%%;ﬁég leateroBA/P group
are each independent . _hal ogen, , R13, -
CO2R14, ﬁ?&l‘%&%ﬁﬁ%&ﬂf"}‘?%mgmg, OR20, COR21 or a
C1- CoBlk A1s, RezanddBalake agdh ind2pebeantkyin pF an optionally substituted
ont 1o 1y S5 ey e SO BhERPR . FERD AR taken together
each i ndepwitdha atpmo avhich they aratiaghed tofome a5 iy membered

C2- C6al kynyihg ofimiaff ¥sritaipin nothey RbtehRitdh ealekil frofl ®| NR2,
or heteroar i group each optionally substituted; RI15,

R16, R18 af R19 are each independently H or an

opt i ORg] ik GuDgtkyt, mzatalkl)(@iyl,@ﬁcwkynglr CHE opcidaikyl, and

R16 or R1 t 0 Wt .

atom t o mﬁ‘(cﬁz’%ﬁﬁaﬁk@%ry'a‘%?thtgg%‘g%y't%9\?‘%9%%0%'8"% dlibtiiec:

7- menbandd are egcloipndepargently @ onaainiegey ohh ot Reand

het er gat; c remQ, - : i

&1 contis é%zebgg%%n%%g&ﬁg & l%‘%%";?m C"%gyé'éa@’

C3- C7cycl exighgteroaliky).anghrstetesanykgrrup gagh orjionpli bshiriad: or

Q{eoéhi&eéigéhmeﬁﬁéﬂmbt@lﬁﬂbﬂ e %ubﬁﬁédegﬁ@my ac?&:tébl@@%itﬁhé?@%z

each i ndependen . r_an.integer o r 2;.an

To i OF 3B B8 ap¥gioaten 3ts aas e S heliaeR R RRaE 7, Ol Br

68t &ite lterad dydoheteryalkyd esignates k yive- tarsgleremehbeexdhsygloalkyl
r C : : .

S0P ELL HoRHBRLEL i e o or e

aeleetet flomeNs@lar § anseansionally containing one double bond. Exemplary of

the cycloheteroalkyl ring systems included in the term as designated herein are the
following rings wherein X is NR, O or S; and R is H or an optional substituent as -
described hereinbelow:

00 DO T

Similarly, as used in the specification and claims, the term heteroaryl

designates a five- to ten-membered aromatic ring system containing 1, 2 or 3
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As used in the specification and clains, the term
hal ogen designates F, d, Br 20 or | and the term

weywkobwsder oal kyl designates a five- to seven-PEnis2063022506

cycloal kyl ring systemcontaining 1 or 2 heteroatons,
whi ch may be the sane or different, .selected fromN,
O or S and optionally containing one doubl e bond.
Exenpl ary of the cycl oheteroal kyl ring systens

PBRrPE Tl Bl Bemhs Seié PLAReRE BB Mghl bt 5 qyen
aoateraxpyi ringady stemssnceltideemtrrohd, a2blyl esazdlw,glt:iiahtiiiyle Inﬁuaicﬂwguryl,

NRe - XX . XX N X (X L NR.R r s _use
ST SRR SRRV R BRSO iR HRr LAty PaafiRezolyl or
treslikgn dthegerm é@yveesigrm;ésemeagbomencevgoagagu?hg gyésténnge.g., of 6-14

{ t 0 -

BEPESI3E 3 sB nenepbio i O NG T sempploato
as uded herendigsighatedcd ©gH:f.;; grouplhaling frof orfdiol2n+1 halogen atoms
SREBGREY ¥ e s SrerEmt o ghs R el ARy aR e herei
qesiguatesyh OC SlagLgromd hawihg fromadnk Yo 2nbehaiogdn atopis; which may be

enzof ur anﬁé‘?egenzi soxazolyl or the Iike. The term

QFaRe Y a carbocyclic aromatic ring system
e. 9., Bxemplatdothe 8 ot8-micomeredisic/ialiasr fpbyiliy king systems having a

ht hyl | | . h ike. T . hal kyl
RERG R AR LEY crBhal el 1 50 A SRR B
galfe?ﬁed fﬁ?*mhgajtrwa?uaéd)hgve tgm'mds dmgsgnﬁ?gtﬁeﬁeeis 2:‘?th@ﬁollowing
i fferen . . ) . .
a1 e s RET O BB APk 4R ftione! b Bent s
hiat®@iped hetamtezloti ch may be the sanme or different. 10

Exenplary of the 8- to 13-nenbered bicyclic or
tricyclic ring systens having a N atomat a

bri-dgehead and_mptionatl ywcont ai R 1, grer AN
a@@al @éﬁa{o \éNe}ect d fr/ge@r—l\l @é@- g_ﬂ\"‘“
i fetlided i m~¢He ter masVdesi gndted herei nNare the ™
following ring systenms wherein V2 is NR, O or §; and .

S f I e e
INSFN\/ NN 1IN T Wz ™ .
2

N—N
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1~ T , Nom T/ Y- N N(NN JWi / /i ~1, N
VW~ N | NJ VNV N~V CTNFNN ~W c21 ' N NNW

WORMROMEON N1 VW2 N) NV2-fN N~ -6-=- [\, N N PCT/VR005M22506

N N~T NNXNWN, N NNNNNNNN NNNN ~~J
[ ~N'J N--j~ W2 .-8 WO 2004/ 009600 PCT/ US2003/ 022506
In the specification and clains, when the terns

C, - Coal kyl, C2-C6al kenyl, C2-C6al kynyl ,

C3-Crcycl oal kyl, cycl oheteroal kyl, aryl, heteroaryl or
8- to 13-nenbered bicyclic or tricyclic ring system
havi ndn weMpaciﬁnatthun and lstdimgablesdthea terme e Gyadkkye C.«Gsalkenyl,

%'d‘%lkg | @ N XIo?‘ﬁ@S%)cLosween n&/i ar%luﬁ&%rloa&? %&g-gtr O1§r%embered
bhyslie Qfdﬂ¢mhmnmg syséerphavieg aiMatbiveatcelwislgepeahbreafesignated as
BARG TR 5ot IR0 rt B R0 oS08l By BBt may
be sk st emre of thbse cpstoroarjly strgpltyed try therdeotibpmehiesf phiaahadeutical
BB o S BRI F Sol  o Bah e
structure/actlwty perS|stence absorption, stability or other beneficial property.
Specific examples of such substituents include halogen atoms, nitro, cyano,
thiocyanato, cyanato, hydroxyl, alkyl, haloalkyl, alkoxy, haloalkoxy, amino,
alkylamino, dialkylamino, formyl, alkoxycarbonyl, carboxyl, alkanoyl, alkylthio,
alkylsuphinyl, alkylsulphonyl, carbamoyl, alkylamido, phenyl, phenoxy, benzyl,
benzyloxy, heteroaryl, cycloheteroalkyl or cycloalkyl groups, preferably halogen
atoms or lower alkyl or lower alkoxy groups. Typically, 0-3 substituents may be
present. When any of the foregoing substituents represents or contains an alkyl
substituent group, e.g., alkoxy, alkanoyl, this may be linear or branched and may
contain up to 12, preferably up to 6, more preferably up to 4 carbon atoms.

Pharmaceutically acceptable salts may be any acid addition salt formed by a
compound of formula | and a pharmaceutically acceptable acid such as phosphoric,
sulfuric, hydrochloric, hydrobromic, citric, maleic, malonic, mandelic, succinic,
fumaric, acetic, lactic, nitric, sulfonic, p-toluene suifonic, methane sulfonic acid or the
like.

Compounds of the invention include esters, carbamates or other conventional
prodrug forms, which in general, are functional derivatives of the compounds of the
invention and which are readily converted to the inventive active moiety in vivo.
Correspondingly, the method of the invention embraces the treatment of the various
conditions described hereinabove with a compound of formula | or with a compound
which is not specifically disclosed but which, upon administration, converts to a
compound of formula | in vivo. Also included are metabolites of the compounds of
the present invention defined as active species produced upon introduction of these
compounds into a biological system.

Compounds of the invention may exist as one or more stereOIsomers The

various stereoisomers include enantiomers, diastereomers, atropisomers and
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10 thi ocyanato, cyanato, hydroxyl, alkyl, hal oal kyl,
al koxy, hal oal koxy, am no, al kylam no, dial kyl am no,

wo eooapboso@ml koxycar bonyl , carboxyl, al kanoyl, aP&yUS1I08022506

al kyl suphi nyl, al kyl sul phonyl, carbanoyl, al kyl am do,
phenyl, phenoxy, benzyl, benzyl oxy, heteroaryl,
cycl ohet eroal kyl or cycloal kyl groups, preferably
hal ogen atonms or |ower al kyl or |ower al koxy groups.

i [ 3 L ue . t...When
§EBiEletomet? el b Byt 8B ERTE sipreRmer may
bemere @stivenorminky exhisitibarteficialkattectyrwham ereiched reddtivesty the other

SR R BE BSOS, AR laorgy. e

ahilledartisan kbows Baow tssepabeie, rancielibr selédtively prepralshiel

Sk BB ). Pt e BB oo of Forme

ddbe pleadnigoraers theseaffandshgpiepiaceutically 2feptabieusalts thereof. The
R IR e el PR £ ey, mavioua

stdréasoroerspet ad areodically dabime or emarttibaneeicallyl fuosnfocmaci d or
the 1like. Compounds of the invention include esters,

car bamat es or other conventional prodrug forns, which
i n gemethe gorspaanfisintthisomantioker i vat i ves of the

Co”po%\?\d%aﬁg%ﬁ%oéh i nvention and which are readily
e

conver € 1 nventive active noiety in vivo.
Cor r e$laonali gy foy exarhplerrborroethplf t he i nventi on enbraces

e, EEIL T 2 SR B 5O R
Exapolesdf pvare Otor it segowhepethiefrissitiny| ghosp isestedhédiin the 3-

PEbich o PEPIPIBLE PR B RerolBRY B0 b 3rdgu AR BpoSiton of
theepywmtigioenitg. of 30 the present invention defined as
activ%nzeg&mﬁgof%%d@ced upon introduction of these

ST

conpoun 0 a Dbi ol ogi cal system Conpounds of the
i nventQ may ireyforxagtpleal. one or nore stereoi soners. The

vari o j s.,ncl ude. enanti oners
i nst LTElrED SBhBRTE R YEITiof AP RF BhBhe st dormute |
ROE ISR 00306022866 prgecre tird thoss corpeundod fakiuld lagharein Rs is H
' i t._on t er.eoi SOPEr be
B etk MeheftiRhe 6L Tk erep Toukind: OB IRLES e roNpounds
aviereimn Belisral eptionallyt substitatediphenyl os irgidepotsiapayigroqy. when
separ r.eoi r(s).
Ada 1 MSTEPISTEM SmBhI D o e RAT Rl fssimimplg ! compounc
suneegian é 0 end iaoth pos 0oe it e Anbthel gropip e ancee prafelréd compounds are
r.eoi [ < Lh resent. ihvention
RS IALERTEL S ARESCLAB ¥ 0P RSPt R b prreren
fdrenuéofcoamubunbe arsthosmcmnpounds Wheesit a4 Aot &; sl or 1; and the
tbtb%‘?iﬁiﬂxf/l'grgm? is attached in the 3-position of the piperidine ring or the pyrrolidinyl
group is attached in the 2-position of the pyrrolidine ring.
Examples of preferred compounds of formula | include:

3-(phenylsulfonyl)-1-[(2R)-pyrrolidin-2-ylmethyl]-1H-pyrrolo[2,3-b]pyridine;

~3-(phenylsulfonyl)-1-[(2S)-pyrrolidin-2-yImethyl]-1 H-pyrrolo[2,3-b]pyridine;

3-[(4-methylphenyl)sulfonyl]-1-(piperidin-4-ylmethyl)-1H-pyrrolo[2,3-b]pyridine;
6-bromo-3-(phenyisulfonyl)-1-(piperidin-4-ylmethyl)-1H-pyrrolo[2,3-c]pyridine;

-10-
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conmpounds of the invention nay be present as a m xture
of stereoisoners, individual st ereoi soners, or as an

wW@piokoadeby active or enantionerically pure forrPeT/L820031022506

t he compounds of this invention: An exanple nis 0 or
1. R5 may be for exanple Hor nmethyl. R is for exanple
an optionally substituted phenyl or im dazothiazolyl
group. Exanples of p are 0 or 1, e.g., where the

PR B L UL P B REEG A3y 3o BRES bRl
amah@%&l(whdl’lmemmwl—(plpendlm‘4 yltnlethy Pyt pyrrcm[a;s clpyrigine;

SRR Gogimdiniu P sodRin A5ty EY AT Bl 2 bipyricine;

6-ehipoarse t4-dorbmieml) sulfonyZot -(dieeriginrdyimethd)-oid-pYrrola[ 253
preclf]Perred are those conpounds of fornmula | wherein R5

Sret hyl . Anot her group of preferred conpounds
efflub-BA3&ubraphenylfsasenyildripiperidia-4-ywhetred)m HRpyirao[@(2-blpyridine;

SRblsr- i e RBean el bnatinr M REF B ERRslaz,
t hageyrfdbmeyul a | conmpounds wherein nis 0 or 1 and p

il oropha SR PR R B e B D ERRIES |

ancbmridmeﬁ Further nore preferred fornula | conpounds

B Qe SRR o Wit Qo Rlsel o Sbia
3- Wpyridien of the pi pe[]l dine ri tng or #htehpyrrol Io:j: 3|y|ne
9o R BB T 5 SO AR P A e
Vnﬁéthdxy 3~3|ﬂ1enylsulfonyl -1-(piperidin-3-ylmethyl)-1H-pyrrolo[2,3-c]pyridine;
gpl’é@m?(g%g fpg»egﬁ%%f byl}l a ‘S]lgel%dnp ‘ysryrlrg(lat'h% AHe p%ronﬁé,ayb];lyn]dme,

8-chihe sy & tlidrophdnyh sutfo O AS) iy eridin-2dimetByly-H Rigdyinpld[3,2-
H-p rr%f)_z, 3- b] pyri di ne;
yl phenyl ) sul fonyl ] -1-(pi peridin-4-yl nmethyl)-
B fldonyﬁ{(@-f@{o?ap&ebil)wtfomyl]me (piperidin-2- ylmethyl) -1H-pyrrolo[2,3-b] pyrldlne;

R 'f’%& - B iR gt B s L

PCTd|bR008/ 022506

ér[?;?rg%rgpgfrﬁﬁ}g&l%@ %lrf plper d[J n- Be methyl) 4 pyrro ol?y E) 1

7- nigjpirivirye; 3- (phenylsulfonyl) 1- (pi peridin-4-yl methyl) -

SR B bRy P bR syt Y Rt

1 R]pyridired;of 3, 2 b] pyri di ne;
%n(BF'ﬁ)M 3ulf%n)}_é MQ P%rlch g y%ﬁé{th?/lf’ﬁlhfpyrélzolo[} 3(b?pypr|d| i n-4-y
3-(phenylsulfonyl)-1-(piperidin-3-ylmethyl)-1H-pyrazolo[4,3-c]pyridine;
3-(phenylsulionyl)-1-(piperidin-2-ylmethyl)-1H-pyrazolo[4,3-b]pyridine;
3-(phenylsulfonyl)-1-(pyrrolidin-3-yimethyl)-1H-pyrazolo[3,4-c]pyridine;
3-(phenylsulfonyl)-1-(pyrrolidin-2-ylmethyl)-1H-pyrazolo[3,4-b]pyridine;
6-bromo-3-(phenylsulfonyl)-1-(pyrrolidin-3-ylmethyl)-1H-pyrrolo[3,2-c]pyridine;
4-chloro-2-methyl-3-(phenylsulfonyl)-1-(pyrrolidin-2-ylmethyl)-1H-pyrrolo[2,3-
b]pyridine;
7-methoxy-3-(phenylsulfonyl)-1-(pyrrolidin-2-ylmethyl)-1H-pyrrolo[2,3-c]pyridine;

-11-
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5 c] pyridine;
6-fl uoro-3-[(3-fluorophenyl)sul fonyl]-1-(piperidin-4-y

wo p@itlogdepe 1 H pyrrol of 3, 2- b] pyri di ne; PCT/US2003/022506

5-chl oro-3-[ (3-chl orophenyl )sul fonyl]-1-(piperidin-4-y
| methyl)-1 H pyrrol o[ 3,2- c]pyridine,;

3-[(2-chl orophenyl )sul fonyl]-6-fluoro-1-(piperidin-4-y
| methyl)-1 Hpyrrolo[2,3- 10 c]pyridine;

PP A SRR B SRR SR ) i
ﬂ-(mbémrlnlm-zaﬁlmgimgml- Sgﬂé/ﬁdmylbt)lfohylo-p Hagyridib[8,23: pyridiiehy| ) - 1
AT VA R
3-(2+pmdmyl$m{oﬁyl$»4 qpyryolidis-r@imetthyd)-1H-pyrrolo[2,3-c]pyridine;
ﬁ(;?_@é gfﬁ? %’[@Péﬁ'%ﬁ%}/ %359@?% o%ylh hp yP & IIo‘f4g b?p))ﬁdlm%t yh)-
ﬁ(m?d;]m:nm?éliﬂdcl_éﬁayl??g({agmphﬁwﬂohﬁwh HayydZotcl4 Brojpeidingt n- 2- y
%’ﬁ%”g'lﬁb'f@yf)(gglp?ﬁ%? E}p\ﬂﬁhwgf%"?[gﬁﬁ?w@ i peri di n-2-y
-[(et-fhwl‘dphbn&'l)sm]tbmwLﬂbﬁrcﬂrdbl]@yn lHpieizolo[4,3-b]pyridine;
A A e S R
'B-({-bﬁemé‘thylpwmahﬂ YI5-BH(pladmyishtiomyf)-1H-pyrrolo[3,2- c]pyndlne,
LUH{??' %—%gl f ‘(”i pyrlﬂlsulfalnymtl—wyr)rolc])p%agyrfdo 203,
Bﬁde?ﬁlht&W&(ﬂmMybsaRdrnymw bynﬁolqe_tzhmpyqdizeé :pi peridi n-2-
CEV T PR S By s St R S - 1
H@We@zwbﬁdwﬁhb}/pmetlﬁn-I:B€xphenylsulfonyl -1H-pyrrolo[2,3-b]pyridine;
éﬁ) Su' f@?pglfrbwl %%ﬁat‘hyﬁj 1p| pyr%lloqul}jp))ndme
B84 Fﬂwnzyl byatdlifdtm%yb méth{/ipspesfiudiophanyisum@h iyt H=pyrrolo[2,3-b]-

Hp @ o[ 4, 3-b] pyri di ne;
3- (F’&H A4 sul fonyl ) -1- (pyrrolidin-3-yl nethyl)-1
SHPYouaophaiyButomy pPY-(pydiondh- 2 -ylmethyl)-1H- pyrrolo[2 3- b]pyndme

]3_}_[ %212 33{%@&9%—}/%% h&ﬁﬁe(g iyropﬂmenyl%ulfonyﬁy I-? -pyrrolo[2,3-b]-

6- lmymi‘neS (phenylsulfonyl) 1-(pyrrolidin-3-ylnethyl)-1

S BRI CuRSipr2 vmesngr H-DYrpgR SPPMnes
8-t chigtophanytsupnyiph 4{12m3thylpy pyirdiet28methyi]-1H-pyrrolo[2,3-

7- raié h, )If(‘:é: 3- (phenyl sul fonyl)-1-(pyrrolidin-2-yl nethyl )
-1 @ ol o[ 2, 3-c] pyri-dine; - -11-WO-2004/ 009600 - »

B6L 2608 LBPED6][1,3]thiazol-5-yl)sulfonyl]-1-(pyrrolidin-2- ylmethyl% | )
thy

6- hydr = 3= enyl sul fonyl')-1-(pyrrolidin-2-ylne
-1 ”B@f‘?f%glﬁ’[g’ggﬁ ®b] pyri di ne;
3-[(6-chloroimidazo[2,1-b][1,3]thiazol-5-yl)sulfonyl]-1-(1-methylpiperidin-3-yi))-1H-
pyrrolo[2,3-b]pyridine;
3-[(6-chloroimidazo[2,1-b][1,3]thiazol-5-yl)sulfonyl}-1-(piperidin-3-yl))-1H-pyrrolo[2,3-

b]pyridine;

3-[(6-chlorothien-2-yl)sulfonyl]-1-(pyrrolidin-2-ylmethyl)-1H-pyrrolo[2,3-b]pyridine;
or a stereoisomers thereof; or a pharmaceutically acceptable salt thereof.

-12-
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1- (pi peridin-2-ylmethyl)-3-(2-pyridinylsulfonyl)-1
H pyrrol o[ 3,2-c] pyridine; 1

WO egifpegsd@i n- 3- yl net hyl ) - 3- (2- pyri di nyl sul f onyP¢F/11S2003/022506

H pyrrol o[ 2, 3-b] pyri di ne;
3-(2-pyridinylsulfonyl)-1-(pyrrolidin-3-ylnmethyl)-1
H pyrrolo[ 2,3-c]pyridine; 5 1

-(piperidin 3- ylnethyl) 3-(2-thienylsul fonyl)-1

H pyr 0

ot BBRiteton JhRef B Pgoceﬁsw%wymgf%%@munis offormula
{th, pyichizerbedsteS ehrhprysel ahierat the following:

(phenyl sul fonyl ) - 1- pi peridi n-3-yl -
pyrazol o[ 4, 3-b] pyri di ne;

[ (2- T |deprarpdiing W cougoany bf foimpar(2d i di n- 3-yl -
pyrazol o[ 4, 3-b] pyri di ne;

(1- nmet hyl pi peridi n-4-yl)-3-(phenyl sul fonyl)-1
pyrazol o[ 4, 3-b] pyri di ne; SOH-R,

-yl )-3-(phenyl sul fonyl)-1

3-
H-
&
H
1-
H-

1-(1- phenethylpyr
H pyrrol o] 3, 2-c] pyri dilhe;
-piperidin-4-yl-3(2-p ruqy sul fswyl ) -1

H pyrrol o[ 2, 3-c] py%Q i ne;

1- pi peri di n-3-yl - 3- (2-t hi ﬁb ij’@ﬁs)p
H pyrrol o] 3, 2- b] pyri di ne;

- pyrrolidin-3-yl-3-(3g4hi enyIsuI

H pyrrol o[ 3, 2- b]pyr|d| ne; - |

- benzyl pyrrolidin-2-yl)net hyI ] 3 (ﬁhenyl sulf onyl)-1
H pyrrol of 2, 3- b]pyrldlne 15

&hé{%ﬂfm g(fgl’ %’o (g{lé%, ;ﬂ%,d f 6, 7| érﬁ{ %8 anc}/ mnﬁ I;M Iq)ar%‘ as defined herein

ahe FYZI$/ h m]astéctlrigctjrmurﬂ tplg)vmhélybljreéboﬁﬂmg [fneerapmheofyfostlita dn

gy%% FL rrolo[2,3-b]- pyridine;
1% o5t Sphenyl sul fonyl ) - 1- (pyrrol i din-2-ylmethyl)-1
bi‘pyrrolo[23b]pyr|d|ne 1 -]

&tﬁs ln)z gke%{nr&% Ircgrlng?éwc%of)g?rml&%‘ %@5?@1 elre% 2 eren¥ I'%?l%l H with an
3kyatishhgerophnyliaul f onyl ) - 1- (pyrrol|d|n-2-yInEthyI)-1

H pyrrol o[ 2, 3-b] pyri di ne; .

3- (3- chl or ophenyl sul fonyl ) - T 1- net hyl pyrr ol i di n- 2- I
wivetdiry L] is b I&hvinygy grolppBd B iddggefindd herein, other than H;

3-[(6-chl oroi m dazo[ 2, 1-b][1, 3]thiazol-5-yl)sul fonyl]-
' (pyrrolidin-2-ylnmethyl)-1 H 25 '
yr r okedciin@ alkebppouitt ofefpormula

3-[(6-chloroi mdazo[ 2, 1-b] [ 1,3]thi-azol -5-yl ) sul fonyl ] -
1-(1-nethyl piperidin-3-yi))-1 H

pyrrol o[ 2, 3- b]pyrlg ;

3-[ (6-chl oroi m dago[ 2, f- b]\1, 3]t hi azol - 5-yl) sul fonyl ] -
1-(piperidin-3-yl))-1 peroI O[(Bq);B b] pyri di ne; 30
3-[(6-chl orot hi erf-%, Nonyl] yrroI|d|n2yIrret
hyl

t

yl)-1 Hpyrrol o[ 2, 3-Db] Py Rstg)grem Somers
hereof; or a pharmaceuti a? ok a cept ble salt
t hereof. -12 WO 2004/888&90 PCT/ /022506

wherein Rs is as defined herein excepting hydrogen, andW, X, Y, Z, Q,Rs, Rq, R, Ry
and Rg and m, n and q are as defined herein; with a compound of formula (XXIli):

13-
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This invention al so provides processes for preparing
conpounds of fornmula (1), which processes conprise one

w@bootheed®l | ow ng: (a) deprotecting a conmpounkCDS2003/022506

formula (1A): 5 S02-RI XY li ~(R6), Q _ CRT/Rs)p
(CRBR4A)n" (1A N I P wherein W X VY, Z Q R, R3
R4, R6, R7 and R8 and m n and gq are as defined herei
and Pis a protecting group ; to give the
corresponding free amn gb %Ior I)I 10 wherein R5
is H or (b) alkylating a-“édnpo of formula I as
deferein R1hie ag definet dyeeeim, iRthd [resenoetdh adewisaddid;|(ayi, siver

B Brrn el oapve A prPRTRo BomadrR el

(c) reacting a conmpound of formula /X Y/ I r\'W
(RE)MQ CR (CR7TRg)p ( 3R4)n- C(XXITA) NJ 1 R5 20
Werein R5 is as defined herein excepti ng hydrogen,

gdy WecoNyerting 2 ba&) cBBipoidd ofR6rmit (1) to an acid addition salt or vice

versa;
or
(e) isolating an isomer of a compound of formula (I) from a mixture of isomers.

Advantageously, the present invention provides another process for the
preparation of a compound of formula | which comprises reacting a compound of
formula 1l with a protected azacyclic compound of formula Il in the presence of a first
base to give the protected compound of formula IV and deprotecting said formula |V
compound in the presence of an acid to give the free amine compound of formula |
wherein Rs is H optionally reacting said free amine with a compound, Rs-L", wherein
L’ is a leaving group such as halogen, in the presence of a second base. The
process is illustrated in flow diagram | wherein L and L represent a leaving group

and P represents a protecting group.

-14-
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and R8 and m n and q are as defined herein; with a
conpound of formula (XXII11): -13 WO 2004/ 009600

WEDDANBBOO3/ 022506 R, -SRCI (XXI'11) wherei n RCI/BSA83/022506

defined herein, in the presence of a Lewis acid,
(e.g., silver trifluoronethanesulfonate) to give a
correspondi ng conpound of formula (I); 5 or (d)
converting a basic conpound of fornula (1) to an acid
addition salt or vice versa; or (e) isolating an

i somer of a conpound of forrmula (1) froma m xture of
i sonmers. 10 Advant ageoRdw Diddvanplr esent i nventi on
provi des another process for the preparation of a
conpound of forrmula I which conprises reacting a
conpounds®fr, formgg Il with a protected agapgglic

Q of formul a Il int pr ehee a first

%ase| to wi -VE-(mlhﬁjmﬁé&qu%Bs)ﬁ:M of [T ol aglV and
ting said r IalVlS,cZ::QB in them

pr&€send® of an acid ¥o gi ve the free¥am ne con‘go'ﬁd(c@J;Rg)

formula | wherein RS is Hoptionally reé(é%sR@g—s-aig P

fresII mne with a cgﬁpound, R5-L", V\/n&{, in L'

| eavi'ng group such as’ hal ogen, in the presence ofp a

diagram | wherein L and L' represent rgt\??nr?a gr oup

and P represents a protecting group. 14 WO

2004/ 009600 PCT/ US2003/ 022506 Flow Diagram | X S02-R1

" second base. The process is illustrat Ci% in flow

(R6}8T1802-$@2‘R1I:iillw+L(CR3C4)( Rg) p $@sk; | W10
\ v€ N M HPQ(CR3I:%15)_L.(CR7F§8? AN (IR
(B N] WV R -~ | N Rom
VAN N base VA N
Q” 7} AQN Q” 7} A\gN
' (CR7Rg), N (CR7Rg),
(CR3R4)H_C /| (CR3R ) g )
) N ey ﬁ
Rs

Protecting groups suitable for use in the process of the invention include
t-butylcarboxylate, benzyl, acetyl, benzyloxycarbonyl, or any conventional group
known to protect a basic nitrogen in standard synthetic procedures.

Leaving groups suitable for use in the inventive process include ClI, Br, 1, OH,
tosyl, mesy! or the like, preferably OH or tosyl.

~ Bases suitable for use as the first base in the process~ of the invention include
strong bases such as NaH, KOt-Bu, NaOH or any conventional base capable of
removing a proton from an azaindole or azaindazole nitrogen atom.

Bases suitable for use as the second base in the inventive process include
weak bases such as K;COs;, Na,COs, tertiary organic amines such as triethylamine or
the like.

Conditions for the deprotection step may vary depending upon the nature of
the protecting group. For example, for a t-butyl carboxylate protecting group,
deprotection may take pl‘ace in the presence of an acid such as trifluoroacetic acid or
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P deprotection X SO02-R1 X SO02-R1 Rg-L" 2.z | i W
(R6)mbase Zz! (R6)mQ (C3R4) (\ '(CR7/R8)P Q (R3R4)

WO £004/00%6RYR8) p (N "NJ (n TNJ H R5 5 Protecti nBCUS20p%022506

suitable for use in the process of the invention

i nclude t-butyl carboxyl ate, benzyl, acetyl,

benzyl oxycar bonyl, or any conventional group known to
protect a basic nitrogen in standard synthetic

PS5 e SRS B d b o s oo
H&#}d protec?vh@gﬂoula,edemmteétmnab. dawtaklﬂplacg Mas;alth alytrBds/elce:%gegatlon,
The. | SroBoBhs Sriofiuh NSuidrgitly BIEE. 08 AT B eREHRFd Bling
K@veBﬁcpneNaﬂﬂweﬁc raaiy\od&and:rhftriewwd, blaseardaspp@iaﬁoménd isolation
IGETRLES Eobhehiik crtBiPRaRp BomBpu e 1o Bhi § 1BALE pacted
nétls @ dhiorbrinethiyisuléartyl vempounciess sormota Vide tHebpresericelis aestrong base
FYn A R o i B BB
Rt gy Rabiowvinl g sk e
e, arhinE R AR IS & Bhestiy me BRPadited Plin hagPtfontiate
phaaestenof fdraufar Ie(stergg@ thé famuiecX dorspeindaand said compound may be
or

i 1 [ - /
BB RapasERaS! 1pfe ot e SRarecSamg e srsutony
srdindole. $he byraisetiti roataoe is ddiseribeal ez Wojdeshoprskisanasidd
Tsbed SOPBES 1ol ot SRR RRIE Y 8Tl Fe reacted
wiite INaiNO\Yi ithee [(EBRer(cel ci pnragig tb givertiegssr exdhpesindg of formula 1l wherein

' I t het | t hod d, .if i red,

AT 3B bbb S enCR Aol ™ % slBhlES For

exanpl e, a nitropyridine conpound of fornula V may be

reacted with a chl oronet hyl sui fonyl conpound of
formula VI in the presence of a strong base
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to give the internediate of formula VI1 said fornul a
VIl internediate nay then be treated with a reducing

wageanosech as Fe, Zn or Sn in the presence of P@NUSINE022506

to give the amne of formula VIII; said am ne may
then be reacted with the appropriate 10 orthoester of
formula I X to give the fornmula X conpound; and said
conmpound may be cyclized in the presence of a base to
give the desired fornul aFII I ;.3 sul &onyl azai ndol e.
The synthetic nmethod is W Wbj ci echowsKi
and M Makosza, Synthesis 1986, 651 653. Sim| arIy
the formula VIII am ne nmay be reacted vvlth

t he presencg:® acid to give those

formula Il wher|gin 15c1m5$)2m1(_LLb).> e r| act| on
sequences afe in flow diagram | 1Zx-

2004/ 009600 F%T/ US2003/ 022506 Fl ow Di ag‘?am 2s®@ R
XHXZI CHZS@RllpI)I ~Q|\I@I\I@£\&(VI)(VII)
Zn, HC XSO R2C(0- alkyl) 3 X S02-R, Vi (IxX)y ~~
| Z~ Ne< R2 ~ NH Q- aIkyI Q2 (X) (MI1l) base NaNC2,
HC1 SO2 R X SOR Y ,:::-1~ YN | R ¥ Z2nyBHNILQICN
QHH((Ila) (I'lb) 5 Alternatlvely, conpo¥inds of

formula Il rra be poemared ?ﬁ)%ﬁﬁ%l%ffromthe SO,~R,

azai ndazol e i ndol'e co f gr X by
reacting salld f rrula Xl i ofli ne
optional ly i, preSence of KI to gi @ NH,
cor respondi ng - odco -glghpound of fornula X1,
coupl i ng sai d@iodo conpound with a thi @;Im)of formul a
lbase lNaNOz, HCI
X SOZ-RI Y . X \SOZ—RI
y? -
| g, ) L~
Zx N §Q N
Q H H

(Ila) (IIb)

Alternatively, compounds of formula |l may be prepared directly from the
azaindazole or azaindole compound of formula Xl by reacting said formula XI
compound with iodine optionally in the presence of Kl to give the corresponding 3-
iodo compound of formula XII, coupling said 3-iodo compound with a thiol of formula
Xlll to give the corresponding 3-thio derivative of formula X1V and oxidizing said thio
compound using conventional oxidizing agents such as H,O,, m-chloropetbenzoic
acid, or the like to give the desired formula Il intermediate. The reaction is shown in
flow diagram IIl.
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XI'll to give the corresponding 3-thin derivative of
formula XIV and oxidizing said thio 10 conpound usi ng

w@orwneesdonal oxi di zi ng agents such as H202, PCT/US2003/022506

m chl or operbenzoic acid, or the like to give the

desired fornmula Il internediate. The reaction i s shown
in flowdiagramlll. -17 WO 2004/ 009600
PCT/ US2003/ 022506 Flow Diagram Il Y Xr\~WI2/1~ YX

~W Z~ Z~ N QHQH('gflev X | II-SH, Pd salt
(XIII)XSOZRlXS—RI—%—M—’—m "1 ZNZQN HH
(rr)y (Xrvy 5 The fornmula XIV 3-thio derivative nmay

al so be prepared in a single step fromthe appropriate
conpound of f&u Xl by reactingXai ormul a Xl
conpound wi th al syt abl e2Ehipl cﬁ‘g% XI11 in the
presence of Zixodi / preferably i@ ﬁf sol vent

such as aqueo@s alitohol . The thus-dbtaiHed fornula ||
conmpounds may then be carried on to?(‘i¥ e desired
conpounds of f&Mula | as shown in f diagram . 10
Compounds of fornmula | wherein n is O gn I.5, CR2
(la) may be prepared by the reductiv ﬁhﬁ%\gdsﬁiton of a
conmpound of forrmula VIII with a protegted azi none of
formula XV to give the protected conpound of fornula

XVI. The for n‘u%a XVJSOdgnpound i s regacte
N, N-di al kyl apt =™ al koxy [aget alyt0~gH
| a '
Cl

compound of %or VI | <whith ik cygli 22d in the
presence of & to give the 155 >t ed precursor
of formula XVIII. e formula XVI | | precursor nay
then be deprotébted and optionally @Ryl ated as shown
in flow diagramlto give the desired forrmula la
products. The reaction is shown in flow diagram|V

wher etRe Brin@RNETShR derivative may also be prepared in a single step from
the appropriate compound of formula Xl by reacting said formula XI compound with a
suitable thio! of formuia Xlil in the presence of iodine, preferably in a polar solvent
such as agueous alcohol. The thus-obtained formula Il compounds may then be
carried on to the desired compounds of formula | as shown in flow diagram I.

Compounds of formula | wherein n is 0 and W is CR; (la) may be prepared by
the reductive amination of a compound of formula VIl with a protected azinone of
formula XV to give the protected compound of formula XVI. The formula XVI
compound is reacted with an N,N-dialkylamide —dialkoxy acetal to give the -
compound of formula XVil, which is cyclized in the presence of an acid to give the
protected precursor of formula XVIIl. The formula XVIIi precursor may then be
deprotected and optionally alkylated as shown in flow diagram | to give the desired
formula la products. The reaction is shown in flow diagram IV wherein P represents
a protecting group, L” represents a leaving group and R "and R"" are each

independently C-Csalkyl.
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a protecting group, Urepresents a |l eaving group and R
"and R' are each independently C -C3al kyl. 20 -18 WO
wWQ2oBe600 PCT/ US2003/ 022506 Fl ow Di agr am | RCB022083/022506
(R6), XSO ZRL X~ (CR7TRg)p Y (RE)m Z~ | H(CR7Rs)p
Z~-Q2 ON P (MI11) (XV) (XVI) P RC(OR)2NCR' )2 R
S0z R1 S02 1 X ~XR2 | R2/ | Nalkyl) \Q (R6)m Z~Q
(RB)m r ~ T ~ pNN (CR7R8)P P_ I\-- (CR7/R8)p (XVIII)

(XVI1) deprotection YX S .%( 2“}?1 \ Rz RSY I I
\ R2 Z,QN(R)mQN(Rm&?—(CWRS)P R5- - \/

(CR7)kg)p (la) (1a)

< SOrR (R6<“ . 5057 R
}(/ I |/ \(CR7R8)p T'// I Redm
Z —
Zs
S0 NH, o \I;I) Z%Q NH\/\\(CR7R8)p
P
(V1 XV) (XVI) II.:I
l R,C(OR),NCR"),
Vi
SOZ-RI SO'Z
Y//X \ - v? X L Ry
] l R, - | N(alkyl),
Z%Q N 7

|
N Re)m =0 ~ Re)m
8 Y

-N p~N CR-R
P N\~ (CR7Rg), N (CR7Rg),
(XVIII) (XVID)

l deprotection

< SO,R, X SOR
z , Y*”
D T S
A NS
§Q N (Ré)m \Q N (R6)m
ok &
-N
HN\/(CR7R3)p o e RsTIN—~ (CRARe)p
(Ta) Ia).
5 Alternatively, compounds of formula la may be prepared by condensing the

protected azinone compound of formula XV with a heterocyclic amine of formula XIX
to give the corresponding imine derivative of formula XX, reducing the formula XX
imine with sodium borohydride to give the amine compound of formula XXI and
converting said amine to the ring-closed product of formula XXI! via standard ring

10  formation techniques, for example, formylation/acylation of the formula XXI amine
followed by cyclization under basic conditions to give the compound of formula XXII
wherein W is CRy; or the N-nitrosation of the formula XXI amine followed by
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5 Alternatively, conpounds of formula [a may be
prepared by condensing the protected azi none conpound

wo@RooRoowsm a XV with a heterocyclic am ne of for@miUs20N3/0R2506

10

to give the corresponding imne derivative of formula
XX, reducing the fornmula XX imne wth sodium

borohydride to give the am ne conpound of fornula XXI
and converting said amne to the ring-closed product

o rymtign . .
eguo i Sploeuth & AN EMEHoE oo mhoet TR gt wrgeein w s
fr Balchfobtfmula 206l irempbohd mmgdhé:ybe:geabteziamihmsulfody!rchtw'dé of

[ f f ]
RBftuh 500 irk e Bnl S LM AR 85 A8 S Pk amthapegfonate
XRgOdiy meglvfedhé Gveatloryjindaizel e |ﬁdm4b@ﬁ96mm of formula XXIV.
R ti ation t IV
PR R G AR s R BBt Feshream
Noer8aalbloviedn rﬁuWa:h@g)ﬁrh I gwep thendesiray cbﬂfnpauﬂ:teofﬁ@*amlaada Wikieh
qfegé‘{eg%éo@lglngﬁogv %grgrg} Q?\ﬁ%\g‘él & P>r<<>a<[larlelsents a prt.%egtmg grgl?peand L'
t repfelsapis@ntevivg goup f axddserib¢dNgéBhpbove. gi ve t he
3-sul fonyl i ndazol e or indol e .co d of formula XXIV.
5 Deprotgcti on and opti Mon of the formul a
XXI'V conmpound as shown herei nabove in flow diagraml
g| ves the desig ged cormpound of for gul adla. The

tiogyjs sh in flogpglagram r°'e|

r‘epr ént’s a prot €GtR u

%aw g gro*up r escribe G’Eerel ) - Fng B?agram
~q0 TR X\ CHB Y (RY) r( )p TsOH 1

~x6RZ/+I \QN::78pQNH2N/ (") P (XV)
(XFP  NaBH4 V. f(X‘i%RungY X C48° N fornation

l NaBH4
P X CH
T ~ | \W Ring Y* s
Zy B formation %§ I

Q GO QN (g,
7 \“ o
\/<CR7Rs)p p NN\ (CRRg),
(XXam (XXT)
AgOTf R;S0,C1
(XXIII)
SO,-R SO,-R -
y#o N 1 oy S Rl N o
é | W deprotectloné I W l FW
QQ R, §Q R “N
//\’\ ( 6)m //\ ( G)m Q \ (Ré)rn
\/(CR7R8)p \/(CR7R8)p \/(CR7R8)p
(XXIV) (1) (Ia)
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rN (R66 Z Q NH (ROM r\ x,
(CR7TR8)p (XXM (XXI') AgOrf R1S02C1 (XXII1)
W0 2048080R1L SOL-R1 Y

7 P N-1(CR7Ra)p P . N,
X SO -R1
Y\ R5-L" y% X W depr ot BCT/US2903/022506

WZ~/ Z~-N2~-W Q;(RE)MQ (REYMQ\ (R6)m HI~ |1

~~ CR7R8) CR7R8) R5_~
(la) (la)

P\,( p\/(p (CR7TR8) p
-20 WD 2004/ 009600 PCT/ US2003/ 022506

( IV)

Compounds of fornula | wherein nis 1, pis 0 and the

pyrro
may b

SR0nf4 el LUATRED 0. e ReRTH b arL P s

attachedah thec? ppsitiond( i mdydvenprieparkt byirédctiag the azaindazole or

A SOIPEIodr L Bl B:lorbbid 0Vt K g

XX Vde sheipneSersy di arimise such gs & earbbeatk, i.e. potassium or cesium

5 pRRRORRS SR Vel Bl B e e ssaping

ehit dornilda XXV compoumdXithithe salfapiyMehldrite o formula XXIIl to give the 3-

ey raPle Yokt Gttt FREDRREN o

nul a

BPde

m:]c!o'mpound

aty tlogt be daprbiectddaridadptionally atdyared asstdwovindivaglisgram | togive

e o o B B B

e LB

&vh‘e‘?’ein P

10 popoéstits agraecting geow drid L' eqpressaitd & leaving @voupg ag tespibed s
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FIl ow Di agram VI
erefnabove.

Flow Diagram VI
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C (RB)mJ ~X X S02R, YX WP Z~ N (R6)m Cl SO2R1L | ~W

NNW(XXV) Q/ (XXIll) Z _-QN R6)m Z~ H base N~
WAQOTO0Iedl ) (XXVI) P (XXVI1) P N deprotecti onPCB02R03/022506

S02R, , I "X 1 WR5-L' X Z~-QNP (ROM2 \ ~ QN ( R6E)m

N~ HN\~ R5 (Ib) 15 (Ib) -21 WO 2004/009600

PCT/ US2003/ 022506 Advant ageously, the fornula |

conmpounds of the invention are useful for the

treat i rel .fe
5. Hro AP Be B Foshiethei of o Hyalo ik Tofifor ne
tredimenbofaCNS plispaisiratalated tccargafietieddy SAd T8 cabegton aérchidingamotor,

ol ShOSHP8" ph8lis Qg AhSGiRbredie or e e
dissrieds for exampletAizheipel edisgased Bprkessn’s miscabs,edtentian deficit
AT S0 SO OS pen b SEPo BBIE B e s e
disomkes, nefiredegengrative sitsodisrs (susb @b hasd &raumasor afralte), feeding
R0 bunr B bASRNE B Qv PP AR oo
adnosiatecowittt withdrakal from deigtainicotigaabuse), ot ietlikeat certain
SadBIERDROHSHHES ek b PReBla I pTRoR o Bogpraingy e present
imgeditimeh drovidédha metrealt forthe tebtraerdios adiderdenbf theeeatraltrrealous
Qfsrté/nq Y8lated to or affected by the 5-HT®6 receptor in a patient in need thereof which
comprises providing said patient a therapeutically effective amount of a compound of
formula I as described hereinabove. The compounds may be provided by oral or
parenteral administration or in any common manner known to be an effective
administration of a therapeutic agent to a patient in need thereof.

The term “providing” as used herein with respect to providing a compound or
substance embraced by the invention, designates either directly administering such a
compound or substance, or administering a prodrug, derivative or analog which
forms an equivalent amount of the compound or substance within the body.

The therapeutically effective amount provided in the treatment of a specific
CNS disorder may vary according to the specific condition(s) being treated, the size,
age and response pattern of the patient, the severity of the disorder, the judgment of
the attending physician and the like. In general, effective amounts for daily oral
administration may be about 0.01 to 1,000 mg/kg, preferably about 0.5 to 500 mg/kg
and effective amounts for parenteral administration may be about 0.1 to 100 mg/kg,
preferably about 0.5 to 50 mg/kg.

In actual practice, the compounds of the invention are provided by
administering the compound or a precursor thereof in a solid or liquid form, either
neat or in combination with one or more conventional pharmaceutical carriers or
excipients. Accordingly, the present invention provides a pharmaceutical
composition which comprises a pharmaceutically acceptable carrier and an effective

amount of a compound of formula | as described hereinabove.
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systemrelated to or affected by the 5-HT6 receptor in
a patient in need thereof which conprises providing

w@ aiod/opmdd ent a therapeutically effective anoureT/082083/022506

compound of fornula | as described herei nabove. The
conpounds may be provided by oral or parentera

adm nistration or in any common manner known to be an
effective 15 adm nistration of a therapeutic agent to

a pat 'Sed’]iﬁ caﬂ'le fﬁﬂtabl‘%%ﬁ?éetm me @] ISR g?iﬁgﬂ;b ne% |8ﬁinrclude one

used here in w respec 0 prow
o0 bxira sulestandss adah rbyy alse aciraseftavomg agbads, gjmnt:astsesdlmtzers

S8l S8 P S L o A e
fagents catreneapﬂmwhg nmtaterats) nin poWdedsetheanamm mhydre a flnely divided
Zs?ﬁ)dz f?:ﬁ(?s }M éc}}]rln u er\ﬁlﬂpgﬂﬁely ﬁ'gtdgg %9 E)}(S\%lﬂg 1.YIn tablets, the

I've amount provi
éqmmjlef | mmm@ddnadrejmxedamth\aea@mamaomg|th\@necmstshmy compression

ng treated, the size
IRt SOBE bRBb fony Sl orpbifitedfhing Rt sigd Sirea. saic
tpbwdelrseumdtabl;etst rhay q:mﬂgrrmptto 89% Hytveeigtittot tredi fognyiby sbmpaumd.
armun s 1 of
3 bl P ep ko R e s 5 R TuiSp s el
phe$mradd | rgagresium ﬁeﬁrateo 16 Bugayskigetods cmxtimeéthentt, geletin,
%gmﬁge%e nﬁe%yd Raf LE 18 égtya%rﬁdcmg@kﬁ?et%y@epglog% P Ppyfrﬁpdlne low
andliireg waxescdridden exdmangeqummnds of the inventi on are
provi L.00 St ound [ ecur sor
Pher edn ™ ihamn@STNEhiS b0 At 1y SRSl iible ReBIsPEING -
colutioms tsuspensiank, emsaisnns,mymps @or eéxitsi roaybe employed in the
har l. | ients ordi ngly,
RREPREGH b F R BRorLEFmBor S o Kol thdied PG oed s
csoamnmieti iima phaimdteaicglly laseaptablqohmndrm:rea[ $Lmhldswater an organic
r n
SBER, A BreRlloktoahy S huie T e e R lls, Berdbt o saiggauia
%Mb@ﬂ% ﬁ&y%ﬁiﬁatﬂﬁﬁﬂ&fﬂdm% (bﬁarn&ﬂeutlbat addltlmssswhl etsab |l e
t . .
sbelipsis: Fob Bl ARREL Wilriivkd SRRt MOPe i
agspersling agnnnta: am;l@mr@cdgebtsl mlemrsg, agesiss pisnositygegigetotss,
SdiBER, odinbd @E Sors- SMPETRS ! B Ahiges: l,ﬂbylid 'cgqer{i%g suitable for oral
reat @araiteral didm1plSTMﬂitEJTBInC|Uerater (paeinculmby dmetamnrhg’; aedjlyv‘es as
d. 5 fi ne
D oIk e i B St Farbblyndiny dAflidse
fsotuwrum)aalcob«ﬂa'pnclndingm;pnbbydmmmistdmdq)odmwmcealchlanls regg.,
r 1 P s in u ita
3eT IR iU, B ¢ RE R BB pBg eFactis oi. For
gesinterd| adbaini$trajjmvitie carrizen may aldodiesameily estertsach as@thyboleate or
?sgc%or@aﬁ/l Wh&gfe. of the formula | conpound.

Compositions of the invention which are sterile solutions or suspensions are
suitable for intramuscular, intraperitoneal or subcutaneous injection. Sterile solutions
may also be administered intravenously. Inventive compositions suitable for oral
administration may be in either liquid or solid composition form.

For a more clear understanding, and in order to illustrate the invention more
clearly, specific examples thereof are set forth hereinbelow. The following examples

©-23-



Solid carriers suitable for use in the conposition of

the invention include cal cium 10 phosphate, nmagnesi um
wGaee@anedee) tal c, sugars, |actose, dextrin, staPChpPsS2003/022506

gelatin, cellulose, nethyl cellul ose, sodium

car boxynet hyl cel |l ul ose, pol yvinyl pyrrolidine, |ow

nmelting waxes and ion exchange resins. Any

pharmaceutically acceptable liquid carrier suitable

¢ b . . ; Lo
8 YD S 08 SRR e e
ciodphdng ponciplés olibe investinn inmny @aypounds of fornul a

may b al% t%ﬁ'ﬁ H\m\ﬁh 853: rlrhctgseal% oqhﬁtf&le%r R{%F\&% %%ﬁ%l | )f'he terms

accept I‘ er  suc an organ
$Mv and DM‘BOaieplbaatﬁaimeemyldwmqymde:aeqbtimi:altfejlsulfbxxde rfeanectnvely.

i PrfPhabee) B6fFRmed Tl SRS SupfBEGS: 11 Vos such

as solubilizers, emulsifiers, buffers, preservatives,
sweet eners, flavoring agents, 20 suspendi ng agents,

t hi ckeni ng agents, coloring agents, viscosity

regul ators, stabilizers, osnp-regulators, or the

i ke. Exanples of liquid carriers suitable for ora

and parenteral adm nistration include water
(particularly containing additives as above, e.g.,
cellul ose derivatives, preferably sodi um carboxynmnet hyl
cellul ose solution), alcohols (including nonohydric
al cohol s and pol yhydric al cohols, e.g., 25 glycols) or
their derivatives, or oils (e.g., fractionated coconut
oil and arachis oil). For parenteral adm nistration
the carrier may also be an oily ester such as ethyl

ol eate or isopropyl nyristate. Conpositions of the

i nvention which are sterile solutions or suspensions
are suitable for intranuscular, intraperitoneal or
subcut aneous injection. Sterile solutions 30 may al so
be adm ni stered intravenously. Inventive conpositions
suitable for oral adm nistration may be in either
liquid or solid conposition form For a nore clear
understanding, and in order to illustrate the
invention nore clearly, specific exanples thereof are
set forth hereinbelow. The follow ng exanples -23 WO
2004/ 009600 PCT/ US2003/ 022506 are nerely illustrative
and are not to be understood as limting the scope and
underlying principles of the invention in any way. The
-term HNVR desi gnat es -pr ot on--nucl ear -ragneti c
resonance. The terns DM and DVSO desi ghate dlnethyl
formam de and di net hyl sul f oxi de, respectively. 5 Al
chromat ography is performed using Si02 as support.
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Preparation of 3-(Phenylthio)-1

woR@ynowbof 2, 3- bl pvridine O 11 0151 S + OYNCH3PCT/US2003/022506

CIITIiillIINNNHH 5 A solution of nethyl phenyl

sul foxide (8.33 g, 59.4 mmol) in CH2CI2 is chilled to
-78C and treated dropwise with trifluoroacetic
anhydride (4.1 nmL, 5.3 mol ). After stirring for 30
mn at -78C, a solution of 7-azaindole (5.2 g, 44.0
mmol ) in CH2CIZ is addedEXAMPLE B0 min at -78C,

H‘é L pFra aqdd 10 and the
] - anpt er enper at ur e.
After stlrrlngfor 35days the reaction is
concentrated in vacuo, treated with saturated us
NaHCO3 and extractedgwith CH2C 2. The org )
acts are conbipedjand concentr | vac he

resi gy s ystal lized
rford the

é\; ound a&=4n off-white solidN1. 261g, np 15
188-189C! characterized by mass spectral anal yses and
HNVR anal yses. EXAMPLE 2 Preparation of

3 (Pheny lltilélgf?g{'qt%fhégqn@@l{gﬁ@%%pﬁ,gg# ol CHOis chilled

t‘& ferc ahe ﬁr@a@d%&%ﬁ&éﬂmﬂﬁtrﬁlﬁ@%ﬁ&sc é}r éndﬂ'"?d 9 miLNs, 3 mmol)

-butyl alcohol is treated with
ﬁ«ﬁen ytirdirgifor 86 mial at 780 a golutianaf Jr@amﬂo@d%%mwé@mmol) in

%@%%%SQ%C%% 0 2’@9 gt '%)C 4trléﬂ1¥llgn;ﬁ49) d(r OE‘\%\A— %g% %8' ) is added

apdithe reaction is allowettofreactP@mbbient te@dPSatwte! éftedstiring for 3.5 days,

APl RO R TR AL PP 0Bl w0u0 Piaricos and

P@dcuS2 @03 Co6R22R.0 G he erganicdxiraatsarel corsbined and MyS®htrated in

RS e eI o SPRRER B Pl app geonpratizec

§oini @HMI@M}@he\m afférditise title compound as an off-white solid, 1.26 g, mp

188-189°C, characterized by mass spectral analyses and HNMR analyses.

EXAMPLE 2
Preparation of 3-(Phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine

@ 502©
Y o
\N g

|
\N E
A solution of 3-(phenyithio)-1H-pyrrolo[2,3-b]pyridine (100 mg, 0.44 mmol) in
t-butyl alcohol is treated with MnSO,-H,O (4 mg, 0.020 mmol) and cooled to 0°C. A
mixture of 30% aqueous hydrogen peroxide (500 mg, 4.41 mmol) and 0.2 N aqueous
NaHCO; (7.5 mL) is added dropwise. The reaction is stirred for 23 h at 20°C, diluted
with saturated aqueous NaHCO; and extracted with ethyl acetate. The combined

25



10

15

20

25

recrystallized from CH2Cl 2/ hexane to afford the title
conpound as a pinkish-white solid, 58 ng, np > 250C,

webanaetser i zed by nass spectral and HNVR anal yBEBUSH03/022506

EXAMPLE 3 Preparation of

3- (Phenyl sul fonyl )-1-f(2R)-pyrrolidin-2-ylmethyll-1
H pyrrol 012, 3- bl pyr|d| ne Hydrochloride CH3 10 e~
S02'\ S02 \ H\\::2 1) NaHDM; C | +2) HO NNNH

?Xf%ﬁgﬁgﬁ grl]ﬁc?%\%e?/ |N®_S§4il_a:n5 %rgrr'% %rﬁ%c@n V%E‘uo Chroma o%as)hxﬁ :50

@BamtblH.Clohofdha yehubars rédidue yWelds alsbldi ptadua(m/hrd:h isat ed

' 9 [ i [ 1) o .
S AN R Bhe R et S B botiny B8 pisgete
tsoldy t58dmg whnp b 25030 citaracteddedttyrmadsdpelctral and HNMR analyses.
(2R) - 2- ({[ 4- met hyl phenyl ) sul fonyl ] oxy} et hyl )-1 15
pyrrolidi necarboxylate'" (2.24 g, 6.30 nmol) in

anhydrous DVF, heated at éﬁﬁl\ﬂzﬂrE%A'Sh cool ed to 0C,

treated vvrth II—:|20and brin rgcted vvrth ethyI

AR

DV ol
gﬂ“mnge g{,mgr,u@ vacuo. The resultant residue is
roma og*yaiﬂ_(“rp € 3 ether:hexanes) to afford the

BOC-protected internediate as a clear gum The gumis

di ssol ved i n di oxane, treated @HBHCI 20 in
di oxane (12.4 nm., 49.6 mml) ed for 4h at

anmbi ent -:- ures 80 at ed in vagcuo.

re e i s stallrzeg)ﬁarﬂo hgfiol et \er
afo\ {itde r@,‘gﬁ‘% ' g,
( d) mp 194- 1 [a] 208E -18.16, N

H
char acté&ized by H\WR and mass spectral anal yses@ﬁ%} HC

"US 6, 180, 627 -26 WD 2004/ 009600 PCT/ US2003/ 02250
EXAMPLE 4 Preparation of

E; é 5?% t'(r)r]fégi sgdﬁﬁ Por d Br(e%g suﬁ%ﬁ{))ow gyrﬂ%r@[zyé B Rathé 750 mg,
2.90 mmol) in anhydrous DMF is chrlled to 0°C, treated with 60% NaH in mineral oil
(173 mg, 4.35 mmol), stirred for 1h at ambient temperatures, cooled to 0°C, treated
with a solution of tert-butyl (2R)-2-({[4-methylphenyl)sulfonyljoxy}methyl)-1-
pyrrolidinecarboxylate’ (2.24 g, 6.30 mmol) in anhydrous DMF, heated at 45°C for
45h, cooled to 0°C, treated with H,O and brine and extracted with ethyl acetate. The
combined extracts are dried over MgSO, and concentrated in vacuo. The resultant
residue is chromatographed (1:3 ether:hexanes) to-afford the BOC-protected
intermediate as a clear gum. The gum is dissolved in dioxane, treated with 4M HCI
in dioxane (12.4 mL, 49.6 mmol), stirred for 4h at ambient temperatures and
concentrated in vacuo. The resultant residue is crystallized from ethanol/ether to
afford the title compound as a white solid 665 mg, (57% yield), mp 194°-196°C,
[a]*°; = -18.16, characterized by HNMR and mass spectral analyses.

'US 6,180,627

- 26
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5CH3 SOz \ CH2S02 | SC2 \ 1) NaH D" , + N BOC 2)
HO NNNHHHHCL Using essentially the sane

w@emaethere described in Exanple 3 and enpl oyi nBCT/US2003/022506

t-butyl

(2S)-2-{{[ (4- et hyl phenyl ) sul fonyl ] oxy} met hyl } - 1-pyrro
i di necarboxyl ate2 as 10 reagent, the title product is
obtained as a white solid, 656 ng (56%yield), np 194-
196C, [a] 20D = +18. 88, |dggh!1fﬁl%!by HNVR and mass

spectral anal 2 K J W Ki ng- Chung Wo,

IH 1- Benzyl pyrrolldln 2- yI)rrethyII-
@%@%%@éldme /' ((Q /| +Cs CONN2 3 ~N
N NHN 20 A mxture of 1 -benzyl-3-chl oropiperidine
(3.83 g, 18.3 mml), 1 H pyrrol ofZ, b]pyridine(4.4
g, 36.5 mml) and cesium carbit .8 g, 54.8 nmol)

in DMSO i s rred at OCu mtrogen SO,
Sé)Z 4h. Th P on is nonitor hi
one aphy addi t i oat, BMBUNYS 0

3-chl or o-* pi er NBoR (328819 and .\% N are
12h intervals. After 48 h, the m xture [$IH27
WO 2004/ 009600 PCT/ US2003/ 022506 cool ed, treate h
wat er and extracted with ethyl acetate. The extragt
are conbi ned, washed sequentially with water and

bri ne and concentrated in vacuo. The resultant

5% SRR ) e B b G STREARR g i ampiong
tbotyb(RF0 -2 (eemetiiphesyBsutforfydioss iyretivih 1-pyrddintnietarbdxiate® as
Egr\!ﬁég? gﬁ?g%é‘%?ﬁu&@segﬁtéiﬂlad g alvMﬁt%Ss’oh%gprh&s%% yield), mp 194°-

1967Q. {8Bhzy+18,88; ideintiias by PNMRearn/inasSsiedtrahdralyseheny| s
ul fonvi)- 1 H pvrrolof 2, 3-b] pyridine

HC1

K. Jones and W. King-Chung Woo, Tetrahedron, 1991 (47), 7179-7184.

EXAMPLE 5
Preparation of 1-[(1-Benzylpyrrolidin-2-yl)methyl]-1H-pyrrolo[2,3-b]pyridine

m * (j/CI Cs,C0; . fl D |
N E \ —_— N~ N
O "

o

A mixture of 1-benzyl-3-chloropiperidine (3.83 g, 18.3 mmol), 1H-pyrrolo[2,3-
blpyridine (4.4 g, 36.5 mmol) and cesium carbonate (17.8 g, 54.8 mmol) in DMSO is
stirred at 80 °C under a nitrogen atmosphere for 24h. The reaction is monitored

bythin layer chromatography. Two additional amounts of 1-benzyl-3-chloro-
piperidine (3.83 g and 1.91 g) are added at 12h intervals. After 48 h, the mixture is

27-



10 I S02 S02C1  + AgOTf CNNCI- N GO N ONDbD
A mxture of 1 -[(1 -benzylpyrrolidin-2-yl)nmethyl]-1
woR@y0ewIO[ 2, 3-b] pyridine (2.0 g, 6.86 nmol),PCT/US2003/022506
3-chl orophenyl sul fonyl chloride (1.63 g, 7.55 nmol)
and silver trifluoromethanesul fonate (AgOTf) (2.32 g,
8.92 mmol) in nitrobenzene is heated at 15 100C under
a nitrogen at nrosphere for 36 h, cooled to room
2 U S
OB SRelEdun BT A0 otibdBo A RBY G802 Mk g e
@ombinegldwas{mlrmusm@mmth aldter andtbinesind coasehtrbteidnie vaoub. The
esul t 4 65| '
SoaeH %e@sg i< Briieg P fadEhrof B ) rgﬁ.ys%gggong@p CH:C as
|eiuan0m afordetbe etlejewmpound asf drowikl 6t5hge (804 Vieldy, daenditied by SINMR
(27% vyield), 20 identified by
> Eﬁﬁﬁ?ﬁ %ggﬁagg ctral analyses. -28 WD 2004/009600
PCT/ US2003/ 022506 EXAMPLE 7 Preparati on of
3- (3- Chl or ophenvl sul f onyi olidin-2-yimethvl)-1
H- pyrrol of 2, 3- blpyrldlneﬁééﬂgﬁ¥i§02 [/ S02 / NNNN
ratjo - lidineg-yl)methyl]-3-(3-chlorophenylsulfonyl)-
% 7 rﬁahédln 2-yl)met hyl ]-3-(3-chl orophenyl -
‘ l o[ 2,3-b] pyridine (0.812 g, 1.74
10 mmol) in 1 2-di chl or oet hane under

Cl

g

A mixture of 1-[(1-benzylpyrrolidin-2-yl)methyl]-1 H-pyrrolo[2,3-b]pyfidine (2.0

g, 6.86 mmol), 3-chlorophenylsulfonyl chloride (1.63 g, 7.55 mmol) and silver

trifluoromethanesulfonate (AgOTf) (2.32 g, 8.92 mmol) in nitrobenzene is heated at
15 100°C under a nitrogen atmosphere for 36 h, cooled to.room temperature, quenched

with 10% aqueous sodium carbonate, and extracted with CH.Cl,. The exiracts are

combined, washed sequentially with water and brine and concentrated in vacuo. The

resultant residue is purified by flash column chromatography (0-5% methanol in

CH:Cl, as eluent) to afford the title compound as a semi-solid, 865 mg (27% yield),
20  identified by HNMR and mass spectral analyses.

-28-



a nitrogen atnosphere is treated wth
1-chl oroet hyl chl oroformate (0.47 nL, 4.35 10 nmol ),

wheatmoead reflux tenperature until the di sappe@r/Easme3/022506

10

15

of starting material by thin layer chronmatography (3
h), cooled and concentrated in vacuo. The resultant
residue is dissolved in CH2CI 2 and re-evaporat ed
twice. This residue is dissolved in ethanol, heated

at reflux tenperature for ool ed to room
tenperature, diluted wtm&ﬁal'gfand extracted with
Rrbparatioataf3(3-Cliier isutfoa lidigh-2- bgl)5i-
segugnltggi_“%r.m' ieh wat er and bri ne and concentrated in
i residue is purified by flash colum
chr omat ogr aphy (10-15% net hanol in CH2CI 2 as el uent)
to afford the title ggnpound as an oil, 443 ny ((é:?%

yield), identified by/HNVR and nass spectral
anal yses. -29 WD 20 09600 PCT/ US2003/ 022506
EXAVPLE 8 Prep | f SO,

3-(3-Chl | sul fonyl)-1-1(1-net / oIidin-2-yI
Ymethyl |4 1 pyrrol of 2, 3- bl pyri di nejHy bl ori de C
C S02 INCHBN S02 6 \ KZ ~ HO N Mgy HGl NN HN N

5 H3C A suspens

3-(3-chl or ophenyl syl onyI) 1-(pyrrolidin-2-yl yl)-1
H pyrrolo[ 2, 3-b]pyridine (0.09 g, 0.24 mmol) m DVF
under a nitrogen atnosphere at roomtenperature is
treated with iod hane (0.021 nL, 0.34 mol),
stirred at 10 ro enperature for 18 h, diluted with
wat er and extracted with ethyl acetate. The extracts
are conbi ned, washed sequentially with water and brine

and cone@rdd edlGibniod 1-[V1A6HZy- ﬂ]h@ld@-&tﬂl)ﬁ@ﬁtyl rB3-chi6ropBenyl-

Gisony e PlreleRe o Earlne L8 4 el 74 B8 hang‘FhIPF%ethane under

td ﬁdr@g%ﬂ mbhera@tr@aw @ith 3 mcss@thwemororfd‘mﬁte?@ 47 mL, 4.35
treate

SPP el Bt Pa Y S i h DisBeSHTaNca ¢l e aterial by

tthh'lé\/éﬁ@ﬁﬁﬁhﬁl@braﬁhyﬁ(m| ¢db|e£&d@ncamraléc9mhfééu6 The resultant

I rggu?iﬂé TSI de sso*l)\yed in Cl\l-/lRnggd ?323apso‘?aet‘éé E[v?ilce a'rllt?is resngue is dissolved in
ethanol, heated at reflux temperature for 1.5 h, cooled to room temperature, diluted
with water, and extracted with ethyl acetate. The extracts are combined, washed
sequentially with water and brine, and concentrated in vacuo. The final residue is
purified by flash column chfomatogréphy (10-15% methanol in CH,Cl, as eluent) to
afford the title compound as an oil, 443 mg (68% yield), identified by HNMR and

mass spectral analyses.

-29-
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EXAMPLES 9- 16 Preparation of
3-(3-Aryisul fonyl)-1-(pyrrolidin-2-ylnethyl)-1H pyrrol

wo@b@4Be9s06 20 pyri di ne Hydrochl ori de Derivati vBGT/B8R1022506

NHJd NNN / \' RS -30 WO 2004/ 009600

PCT/ US2003/ 022506 Usi ng essenti.ally the sane

procedures described in Exanpl es 5-8 herei nabove and

enpl oyi ng the appropriate aryl- or heteroaryl sul fonyl
chloride and 1- [(1- benzﬁgggﬁlge% 8d| n-2-yl)methyl]-1

H pyrrol o[ 2, 3-b] - pyridi te, the conpounds
M%Chlm h Datr{{1+nolethyipiyreedidin:2 thyl]-
. .5 TABLE | SO02R1 -HCL N

RN 1RO 3 ¥ C6H5 CH2C6H5 218-220 10

3 F CoH5 CH2C6H5 128 129 11 3-F CoH5 H 181-182 12
3-F- C6HS5 CH3 208-20%; 13

6-Cl -imdazo[2,1-b] Y, 3] thiazol -5-yl CH2C6H5 102CH03*
14 6-Cl -i ni daz EZ,[l,B]thiazoI-S-yl H 246- 15
5-C -t hien-2-ypP~ A N64 107 1) cH,I SO0,

\ K,CO, y \
— | HCl
N X
N \\(j 2) HCI N~ N
/

HaC

A suspension of 3-(3-chlorophenylisulfonyl)-1-(pyrrolidin-2-yImethyl)-1H-
pyrrolo[2,3-b]pyridine (0.09 g, 0.24 mmol) in DMF under a nitrogen atmosphere at
room temperature is treated with iodomethane (0.021 mL, 0.34 mmol), stirred at
room temperature for 18 h, diluted with water and extracted with ethyl acetate. The
extracts are combined, washed sequentially with water and brine and concentrated in
vacuo. The resultant residue is purified by flash chromatography (5% methanol in
CH,ClI, as eluent) to afford the free amine of the title product. The amine is dissolved
in Et1,0, treated with an etheral solution of anhydrous HCI, stirred and concentrated in
vacuo to afford the title compound as a solid, 30 mg, mp 149-150 °C, identified by

HNMR and mass spectral analyses.

EXAMPLES 9-16
Preparation of 3-(3-Aryisulfonyl)-1-(pyrrolidin-2-ylmethyl)-1H-pyrrolof2.3-b}-
pyridine Hydrochloride Derivatives

SO,R;

D Ofg
\N N\\()

N N

/

Rs

-30-
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16 5-d -thien-2-yl CH2C6HS5 141-142 *Free am ne 10 -31
WO 2004/ 009600 PCT/ US2003/ 022506 EXAMPLE 17

woe@paswmdi on of PCT/US2003/022506

1-[ (I -Methyl pyrrolidin-2-yl)nmethyll-1H pyrrol of 2, 3-bl p
vridine (A) and 1-(1-Methylpiperidin-3-vl)-1

H pvrrol of 2,3-bl pvridine (B) 5 d Cf_Cs2C083 + + NN N
N NH1- 13CNH3CHSCN A B A nmixture of 3-chloro-1

o pyr DB EEeale St prssc il ckarided EXRR I £6°

l@é’reihét;ove?arﬁmmbl)aymg tr[él\ﬂbromlatdé)rylsk)r hetecban&lsmﬂtmﬁylf@ﬂonde and 1-

ah, 11 ' r rid of .3-chl or
A Remplis i AR5 oy ROl 0 Rlridif el tag compounds
$rmwreoroT alale | 2kthobtainedaiedlidentifledaoytHNME aralrhasenspeictral-analyses.
chloro-1 -nethyl piperidine (0.25g, 1.9mmol), stirred

at 80C for another 24h until the disappearance of the
pyrrol opyridine starting nBABLEdl by thin |ayer
chromat ogr aphy. The reacthﬁj xture is cool ed
treated with water and gxtr ct%d Wi th ethyl acetate.

15 The extracts are c i e washggy sequentially with
wat er and brine and ated 1'n vacuo. The

resultant mixture is pulNifi by. fl ash chromat ogr aphy

(9:1 CH2dA 2/ et hanol as el ue afford the title
product A as an oil, 0.77g, idenfified by HNVR and

mass spectral anal yses; and t title product B as an

oil, 0.56qg,identified by HNVMR®and nass spectra
anal yses. 20 -32 WD 2004/ 009600 PCT/ US2003/ 022506

EXAMPL 8 Preparation of
3-f (6- Eﬁ or oi m dazof 2, 14 I I, 31t hi azol - 5- W sul f onyl P‘P
l-(1-

9 CeHs CHoCgHs 218-220
10 3-F- CgHs CH.CsHs 128-129
11 3-F- CgHs H 181-182
12 3-F- CgHs CHs 208-209
13 6-Cl-imidazo[2,1-b][1,3]thiazol-5-yl CH,CgHs 102-103*
14 6-Cl-imidazo[2,1-b][1,3]thiazol-5-yl H 046-247
15 5-Cl-thien-2-yl H 106-107

16 5-Cl-thien-2-yl - CHyCeHs - 141-142
*Free amine
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met hyl pi peridin-3-yl))-1 Hpyrrol of 2, 3-bl pyri di ne; C
N SO2CI 02S N\'JS AgOWN N ~ c1lJ=N NN N5 H3C H3C

wolaggiegoessential |y the same procedure descriPedus103/022506

Exanpl e 6 and enpl oyi ng

6-chl oroi m dazo[ 2, 1-b] [ 1, 3] t hi azol - 5-yl sul f onyl
chloride and 1-(1-nethylpiperidin-3- yl))-1

H pyrrol o[ 2, 3-b] pyridine as starting naterials, the
title product is obtained and 10 identified by HNWR
and mass spectral anal yses. EXAMPLE 19 15 Conparative
Eval uation of 5-HT6 B ndlmnAPLErIiTty of Test Conpounds

@nldt’u e eEiHinS3- Hepwrol rtdlnel 5- HT6

receptors are harvested and centrifuged at | ow speed
(1,000 x g) for 10.0 min to 20 renove the culture

medi a. The harvest ed cells are s ed in hal

vol u § oCegiczal plgjgﬁ&e buffe
salin sol ut oﬁ' recent rifyigedNat Nhe sane “jpeeN.
Thi s opdfat Eon [ s’,“r epeated. The coll ec\ﬁmel s ar

t hen honogeni zed,gan ten vol unmes of 50 ris. HCl

7.4) and 0.5 nmM EDTA. The honopgenate ch centngcl;:g'é

at 40,000 x g for 30.0 mn and the precCipitate I's

coll ected. The obtained 25 pellet is r%suspended ig 10
vol unmes of Tris.HO buffer and recentri uged at the
same speed. The final pellet is suspended in a snall

cont ert Tl ardlordhEPREUARE @ pb 2575l fisPuraee
E&]mndme&(@raﬂmg Abinmol)randscesisadeaisoridie 344:,deeﬁminolr)nrt DMSO is

BB a0 5 L HeBR PSS isthet BabBpre et oy icime

d0.5g, 3.758imall), sithehat,8090 ﬁ)r%ﬁBtf(efiQ&H,)treaﬂamNn‘mda Umei parfrticinho 3-

SERE ﬁ%g%’x'@'@ﬁ{ TBE RRAE &0 e o O cElol Bn@inbt i the
mpemhnne ntxhamperrsiopylirs siartind (ﬂnatteri&ﬁy dgrm zayet clabmeography.
or.e

Thepe gty <isoBis bl VT WG e ™ Bkt ALy S acetate
The extracts are combined, washed sequentially with water and brine and
concentrated in vacuo. The resultant mixture is purified by flash chromatography
(9:1 CH.Cl/methanol as eluent) to afford the title product A as an oil, 0.77g,
identified by HNMR and mass speciral analyses; and the title product B as an oil,

0.56g,identified by HNMR and mass spectral analyses.
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Bi ndi ng experinents are perfornmed in a 96 wel |
mcrotiter plate format, in a total volune of 200 pl.

waeooeaetsomel | i s added the foll owi ng m xture: BOr/0S2003022506

of incubation buffer made in 50 MM Tris. HCl buffer
(pH 7.4) coritaining 10.0 MM wd 2 and 0.5 mM EDTA and
20 1ul of [3H-LSD (S. A, 86.0 C/mmol, available from
10 Amersham Life Science), 3.0 nM The dissociation
constant, KD of the [3H LSD at the hunman serotonin
5-HT6 receptor is 2.9 nM as determ ned by saturation
bi nding with increasi ngEXAMPEE T8t i ons of [3H| LSD.

: T+ S Ue StSPers i 5 IR i s
Mngdn din-3-98)- m-@emhgg_@-ﬂmM met hi ot hep| n. The
test conpounds are added in 20.0 pl volume. 515 , The
reaction is allowed to proceed in the dark fo 0O mn
at room tenperature, at which tinme, the boun [ >\
| i gand-receptor conpl eg0Oi@ filtered off on0aS96N

uni fil R(h a Packald FiltefTate(r)1l vest&r
The bo |§X£ IgM—Clon—the—tikt e diffkY s
allowed No gir dryg the radioactivi tyyt Nreasured

in a Packagd ™ TopCount(r) equi pped with six

photonul tigliér detectors, after the additilon jof

40. 0, uHs®0 M cr osci nt(r)-20 scintill anty ke th
shallow well. The unifilter plate is hedt-seal ed and
counted in a PackardTopCount(r) with a tritium

ef fi ci)gRg ¥zs§efnt| ﬂytﬂ%a.%geﬁbééo@réoaé&hsgd noetdhshios 'aﬁé employing
na

recetor I'ned raloact|V|ty boun

'éb'@fct"ﬁ@aé@f@drh][1b{ﬂm'ﬁio| ﬁ ytsnéorm @@@M%am 1{tomethwlpiperidin-3-

gg'ﬁpﬁyrﬁﬂo ﬂ%trﬂF snstamﬁ MetErRId, @héﬁt?eﬂb@§&r‘s°8bt9fned and
conce ratlons of fest conmpound Is expressed

'ngﬁ@d vyt MBrandgeassrspeptalianalysesi-ndi ng i n t he absence

of test conpound. The results are plotted as | og %

bound versus | og concentration of test conpound.

Nonl i near regression analysis of data points with a

comput er assisted program Prisn(r) yielded both the

| C50 and the K; val ues oﬂﬂ&&&b‘%‘pounds with 95%

confidence limts. A linear regression line of data

t h ‘- i ' | -
the c aﬁ”wxg?fef%# C&fnPPH@d%a f@f@{?@@nﬁqﬁ% s Spned
iKBhe ﬂ:llbhmgdhamm | Guliuesy Hslarwtlaeﬂpr@ésundwmmarganﬁied BHTBhe -

SRS PRSIt sdbd B 83 G Rmg o
emhdreshaceatiule esdia. mae haméstedmpmm sduepériuzsldn valf uelame of fresh
8@%%0“(&6 ‘?%Bﬁ s{ﬂ?‘% Lgpere Isrs\lllﬁele <3 8#293 rei%régtvr\ﬁ]ugte% at the same
speed. This operation is repeated. The collected cells are then homogenized in ten
volumes of 50 mM Tris.HCI (pH 7.4) and 0.5 mM EDTA. The homogenate is
centrifuged at 40,000 x g for 30.0 min and the precipitate is collected. The obtained
pellet is resuspended in 10 volumes of Tris.HCI buffer and recentrifuged at the same
speed. The final pellet is suspended in a small volume of Tris.HCI buffer.and the
tissue protein content is determined in aliquots of 10-25 ul volumes. Bovine Serum

Albumin is used as the standard in the protein determination according to the method
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to the 5-HT6 receptor. The data are shown in Table I1I,

below. 5 Table Il Test Conpound 5-HT6 Binding Ki (Ex.
woeoy/o¢ash) 3 12 4 66 6 132 7 3 8 7 9 163 pADUIN43/022506

11 9 12 6 13 57 14 2 15 7 Conparative 5-HT6

Bi ndi ng Ki Exanples (nM C ozapine 6.0 Loxapine 41.4

Bronocriptine 23.0 Methiothepin 8.3 Manserin 44.2

A anzepine 19.5 -35 WD 2004/ 009600 PCT/ US2003/ 022506

dng@Ar;b!\é%: in ]1_'ow® éi%'ﬂ?j’. Lg?g 8I1er1;19 g gy:|2g5 I(1 9571§O%ﬁelvoluY|[ne)g¥\{he
suspended cell membranes is adjusted to give a tissue protein concentration of 1.0
mg/ml of suspension. The prepared membrane suspension (10 times concentrated)
is aliquoted in 1.0 ml volumes and stored at -70° C until used in subsequent binding
experiments.

Binding experiments are performed in a 96 well microtiter plate format, in a
total volume of 200 ul. To each well is added the following mixture: 80.0 ul of
incubation buffer made in 50 mM Tris.HCI buffer (pH 7.4) containing 10.0 mM MgCl.
and 0.5 mM EDTA and 20 i of [*H]-LSD (S.A., 86.0 Ci/mmol, available from
Amersham Life Science), 3.0 nM. The dissociation constant, Kp of the [PH]LSD at the
human serotonin 5-HT6 receptor is 2.9 nM, as determined by saturation binding with
increasing concentrations of [*H]LSD. The reaction is initiated by the final addition of
100.0 u! of tissue suspension. Nonspecific binding is measured in the presence of
10.0 M methiothepin. The test compounds are added in 20.0 ul volume.

The reaction is allowed to proceed in the dark for 120 min at room
temperature, at which time, the bound ligand-receptor complex is filtered off on a 96
well unifitter with a Packard Filtermate® 196 Harvester. The bound complex caught
on the filter disk is allowed to air dry and the radioactivity is measured in a Packard
TopCount® equipped with six photomultiplier detectors, after the addition of 40.0ul
Microscint®-20 scintillant to each shallow well. The unifilter plate is heat-sealed and
counted in a PackardTopCount® with a tritium efficiency of 31.0%.

Specific binding to the 5-HT6 receptor is defined as the total radioactivity
bound less the amount bound in the presence of 10.0#M unlabeled methiothepin.
Binding in the presence of varying concentrations of test compound is expressed as
a percentage of specific binding in the absence of test compound. The resulis are
plotted as log % bound versus log concentration of test compound. Nonlinear
regression analysis of data points with a computer assisted program Prism® yielded
both the ICs, and the K;values of test compounds with 95% confidence limits. A
linear regression line of data points is plotted, from which the 1Cs value is
determined and the K; value is determined based upon the following equation:

Ki =1Cs0/ (1 + L/Kp)
where L is the concentration of the radioactive ligand used and Kp is the dissociation

constant of the ligand for the receptor, both expressed in nM.
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.Z QN (CRBR4)n (CR7R8)P (1) N 5 R5 wherein Wis N

or CR2; Xis Nor CR9; Yis Nor CR1O; 10 Zis N or
WERD1/009%Q060 s N or CR12 with the proviso that atPCPES1003/022506

one and not nore than two of X, Y, Z and Q nust be N,

Rl is an optionally substituted Cl-C6al kyl,

C3-Crcycl oal kyl, aryl, or heteroaryl group or an

opti onal |y substituted 8- to 13-nenbered bicyclic or

tricygl 15 ri m having a N atom the

br 1 dy i RrBR g 1P ol el Are il and Compared to

anioket vahness obitsihed b)atapre:sea’eltlee: t‘,@dpcﬁm'mlmkhbwﬁ toderondR2td sinding

da s pftRaedtlo’ Tk AR el B89 ToBdon: cach

optionally substituted; R3 and R4 are each
i ndependently H or an opti onal ly substituted
Cl- Coal kyl 20 grouTabi®llis H or a Cl- C6al kyl,

C2- , -G yl,
cycl ohet?ﬁﬁéﬂ"ﬁ@ﬁ““iryl oré'hggg ﬁ%ikgroup each

optional | YEgupshituted; _R6 i gnM) Cl- Coal kyl

C3- C7cycl oal kyl, C2- Caal kenyl gr C2- Coal kynyl group
each option IIy substi t ut ed; 195 R7 and R8 are each

" independently H or a Cl- CGaI kg$ C3- Crcycl oal kyl , C2-
C6al kenyl or C2-C6al kynyl ﬁgf each optionally
substi t ut ed; mand n are eac ndependently 0 or an
integer of 17 2 or 3; pis O ® an integer of 1 or 2;
-36 WO 2004/ Q09600 PCT/ US2003/022506 R9, R10, R11 and
R12 are each®i ndependently H, hal ogen, CN, 0002R13i
CO2R14, CONR$5R16, SOXR17, NR&S8R19, OR20i COR21 or a

C1- C6al kyl , - C6al kenyl al kynyl ,
C3-Crcycl oal Kyl , aryl or hetciizggryl group each
11
12 6
13 57
14
15
Comparative 5-HT6 Binding Ki
Examples (nM)
Clozapine - 6.0
Loxapine 41.4
Bromocriptine 23.0
Methiothepin 8.3
Mianserin - 44.2
Olanzepine 19.5
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optionally substituted; 5 R13, R14, R17 and R21 are
each independently H or a Cl-C6al kyl, C2-C6al kenyl,

wW@200@0adohy nyl , C3- Cocycl oal kyl, cycl ohet er oal kpeT/US2093/022506

or heteroaryl group each optionally substituted; R15,
R16, R18 and R19 are each independently H or an
optionally substituted Cl-C4al kyl group or R15 and
R16 or R1S and R19 may be taken together 10 with the
atomto which they are attached to forma 5- to
ClidMBered ring optionally containing anot her

het eroatom sel ected fromO0O, NR22 or SOg; R20 is a
Cl- Ceal kyl , C2-C6al kenyl , C2-C6al kynyl ,

C3- c7dycl odt ®yrpoung i fasmeledr oal kyl , aryl or heteroaryl
group each optionally substituted; 15 x and q are
each i ndependently 0 or ansboptgger of 1 or 2; and R22
is Hor a Cl-Ceal_kykK; al kenyl , C2-C6al kynyl ,

C3- Crcycl oal kyl Y cycl oal kyl, aryl or heteraryl
group each optional |y lfubsyitut @hm or the

st ereoi soners ther or lfhe phar eutically

accept abl e salts thereof. (C%OR%._ AW o] g according
to claim1 wherein nis 0 or “f. B. A gompound
according to claim1 gr claim?2 In R5 is Hor

met hyl . 4. A conpound according tqQ any one of clains
1 to 3 wherein R is an 25 optionaRsy substituted
MR or imdazothiazolyl group. 5. A conpound
accor%ng to_any one of clainme 1 to 4 wherein p is O
or 1. WENgr %ﬁ*pound according to claim5 wherein the
pi per ixdisN/br QRQuUp is 30 attached in the 3-position of

t he pipernjdi ring or the pyrrolidinyl group is
attaci@gr\*%egﬁe 2-position of the pyrrolidine ring.
7. A ZospbenféRaccording to any one of clains 1 to 6

wher eidisR bsch;, witi#fe }?Qxﬁs%%ét%%’&%@of&%&ﬁ@t%@feQ%?% of X,
8. A conpound daccordihg to any one of clains to
wher ei n Qi 4 aRd @mugt keoNpound according to claim 1

whi chH,ss Qﬂﬂ@?ﬁﬁnaﬂ{‘ Hs@tuieNEnB;alkyl, C -C7c¥cloalkyl, aryl, or heteroaryl
3- (phenyl sul f onyl)) - 1@{%'2%-@?“ rgl i di n- -X‘I net hg(l)l -1 T
H- pyr r ol oP@,”ﬁ-%FBfPT' %S gstituted 8- to 13-membered bicyclic or tricyclic
3-( phenlyl snd byswrhhaling @2Shtapy &t thk ibfltgehday larg obiddall} containing
H pyrrol o - L1 di ne, )
5 L et t? B RO Pterasiorss pppen faMM 21 Rty ) -
1 H pyrrisHobaogerbpg Cieisaliyl, Ci-Cealkoxy, Cs-Croycloalkyl, aryl or
6- br ono- 3p LRGN 5| QN obtidadip isBB&iGg- 4- y! methyl) -1
H-pyrrol-o| 2,-3-c] pyrI di ne; S : S
Rs and R, are each independently H or an optionally substituted C;-Cgalky!
group;
Rs is H or a C,-Cgalkyl, Co-Cgalkenyl, C,-Cgalkynyl, Cs-C;cycloalkyl,
cycloheteroalkyl, aryl or heteroaryl group each optionally substituted;
Rs is a C4-Cealkyl, C5-C;eycloalkyl, Co-Cealkenyl or C,-Cgalkynyl group each
~optionally substituted;
Rz and Rg are each independently H or a C;-Cgalkyl, Cs-C,cycloalkyl, Co-
Cealkenyl or C,-Cgalkynyl group each optionally substituted;
m and n are each independently 0 or an integer of 1, 2 or 3;

p is 0 or an integer of 1 or 2;
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4-chl or o- 3- (phenyl sul fonyl )-1-(pi peridin-4-ylnethyl)-1
H pyrazol o[ 4, 3- b] pyri di ne;

wQ 200800080/ - 3- (phenyl sul fonyl ) - 1- ( pi peri di n- 4- yPeEU2003/022506

1 Hpyrrolo[ 2, 3-c]pyridine; 10

6- hydr oxy- 3- (phenyl sul fonyl ) -1-(pi peridin-4-yl nethyl) -
1 Hpyrrol o[ 3, 2-b] pyri di ne;

6-chl oro-3-[ (4-fluorophenyl)sul fonyl]-1-(piperidin-4-y
| methyl)-1 H pyrrol o[ 2, 3- c]pyridine;

6- f | uteoR8, B(@nﬁlﬁmal@pﬂwhwoppandanﬂyl-u halogen, 2N, @CO-Rks,y

| met hyl ) - @d—h%ybb@dmlﬁgﬁgsn@%@/ i\ﬁj HIE ?Rzi ORF oraChCefII?/I Co

5- chl or o-
eroaryl group each

| met hyl ) - w} rCszF yryl,l@ féchaaléﬂ rgy! or he

3-[(2- chI @pmhﬁ;nydb)sﬁmg@nyl] 6-fl uoro-1-(piperidin-4-y
| meth i di

di ne;
o T (20 S SR P o pesh PGEnETRO 9 2 Gofioplot Gefsalkeny
yl met hyI ) €31-Chljoynyt, @sﬂsay&oallhl] myclbh&t@@a!k@l)aryl or heteroaryl group
4-chl or o- Eél_g&g EIB/LQ&EQ&M 1- (pi peridin-3-yl methyl)-

H pyrrolo I'ne;
7- met Fox 18&1@1& igm emfymeaen@phwdﬂ odam optigratiy shiydtijuted

(15 I:L 8?’2;‘” ‘d@%ﬁmﬂ] éﬁd 61‘0@615 aswd Rig or Rw and R19_rg§{/ﬁ:e talﬁ?n tcsgether
1 H}/ pyrr g| (\_5\[1 & the BtPprmlq{bthey are attached to form a’5- to 7- membered

6- chl or o- 3rih§ épfidriaty esmiaiRingepdihep Axtbloalort BEIREIEHFioRT 8; MR,,
| methyl)-1 H-F@/rrol o[ 3, 2- c] pyridi ne;

6-f | uoro- 3- *f | uor ophenyl ) sul fonyl ] -1-(pi peridin-2-y
| met h{Rzg is B G-Eaatkyb ICa{RalBelyl p9+Cehilkyayl, Cs-Crcycloalkyl,

5-chl oro- %yo&_c{h%fé?gél %gﬁgf%leﬁe%’a{r}/ yﬁgug eélch(&lt BﬁélldeUBstﬁut)éd

| met hyl rro

3-[( 2¥<@%‘?th§ﬁiﬁl¢éﬁ|§/|n)jgmffd@ﬁwq>06am Integen ofl 1 ep2pad di n- 2-y

| met hyl %IS:I"I SFPEI- CF’AH%[I %ZZCSaNeH ir cglmﬁkyr% C7cyclo O|kyl

3- [(2 uor hen oxy-'1- - 2-

yl met hyl )C)f éq% |86Y3)I‘ eﬁ%lygrp@ﬁ) ﬂ@)h op |onally substltuted or

fhe(shenisbmal oneo) orlthé phaerdcaliicatly sbcBptdye dalfs thereof.
H pyrazol o[ 4, 3- b] pyri di ne;

3- hnIsIfo eridin-3-ylnethyl)-1

it byt 2o ofuFoRRoph eSS o shetRus sdeod

PCT/ US2003/ 022506

EI: I(O)F; P 2)(;: 2%' o é?/ p?cgﬂp WB to glalm o}/clzlerlri‘?nt E Wh)en_’elin Rs is H or methyl.

3-(pheny|su|fony|) 1-(pyrrolidin-3-ylnmethyl)-1
H pyr azol o

3-( phgnyl s ‘%DH}%?LECYECC(OFS?)PQ 8§ 2% nextyiaips yp p-viherein R is an

bbtioyatyz sllstititett papyrdrdinftRizothiazolyl group.
6- br ono- 3- (phenyl sul fonyl )-1-(pyrrolidin-3-ylnmethyl)-1
H pyrrol o[ 3, 2-c] pyri di ne;
5. A compound according to any one of claims 1 to 4 wherein p is O or 1.

6. A compound according to claim 5 wherein the piperidinyl group is
attached in the 3-position of the piperidine ring or the pyrrolidinyl group is attached in

the 2-position of the pyrrolidine ring.

7. A compound according to any one of claims 1 to 6 wherein mis 0.
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5
4- chl or o- 2- net hyl - 3- (phenyl sul fonyl )-1-(pyrrolidin-2-y

wo pwttlogdede 1 H- pyrrol o[ 2, 3- b] pyri di ne; PCT/US2003/022506

7- met hoxy- 3- (phenyl sul fonyl )-1-(pyrrolidin-2-yl methyl)
-1 Hpyrrolof 2, 3-c] pyridi ne;

6- hydr oxy- 3- (phenyl sul fonyl ) - 1- (pyrrolldln 2-yl met hyl)
-1 FprrroIo[S 2-b] pyri di ne;

g{ g?énog%g%ﬁgg gt%/qq@ng Ebanyp (}lnreI 0 Ic@(rlwg Hlltg 9Whe)rem QisN.

pi peri di n-3-yl met hyl )-3-(2-pyridinylsulfonyl)-1
yrrol o[
2-

Byr v EpIRGISAROISHS [T Mhich%09% RLITRJRIPYTD:

rWu%@l)S‘r KPR)pyrebilitidy2-ylmethyl]-1H- pyrrolo [2,3- b]pyndlne

BH
ﬁ(éh%r&%lfmyﬁ} %[(é#bwrrc%&p?qez yl$n thtyﬂ 1$ngrrolllo E%nly del ne;
é-T@nhemwpﬂe;ﬁyl)%uwéﬁthhepidenam(42y|ﬁiytr@nmlhswrf@@&ls}bmyndune

yrazo

@-b(fﬁ'ﬂ%ﬁ/(jpgénxflw&-ﬁ& rﬁpg@pq divimeghyl)yr14-pyrrolo[2,8- -clpyridine;
ﬁdﬁ)b?@%%ﬁérﬁds’ﬁﬂfbhﬂ)w I(rﬂpérﬁlm A§imethyl)-1H-pyrazolo[4,3-b]pyridine;

1- (pi
B pyr
1-(
Hp
3-(

: ﬁw%@;ygg &@%ggg{%{yﬁ 1defp§}/ld|]n 41 ylﬁ‘}é hryB 1I—prrrgio[3é13 él]pyndlne

&= ajrd%?@()bhérhyﬂﬁﬂﬂodylm ﬁpmsér)dn?pﬂf(ynhétﬁyl -$Hlgyeyd[3,2-b]pyridine;

6 05’1 SR anE b P i s Rl
pyrilife} 3, 2- c] pyri di ne;

ﬁFfE‘Q\?q'e é{ (gl[fgxoyp%?ﬁﬁ}q{]ﬁq)%r Ppy iperidi ZP yl}%e}hy}) 1H-pyrrolo[3,2-b]pyridine;

E-dPi P63 [(-EhiSropherdA)e difdryi] -&Wlp@ﬂblﬁﬂ%ﬂﬂbﬂ@/l) 1H-pyrrolo[3,2-
H-p rrol 0[3 2- ]pyr| di ne; 20

PY¥IIN&di n- 3-y1 - 3- (3-thi enyl sul fonyl )-1

FE‘&HI@ lophehyPsiitddyl6ctiudes-1-(piperidin-4-yimethyl)-1H-pyrrolo[2,3-
benzyl pyrrolidin-2- ylgnethyl]-B-(phenyIsulfonyl)

R of 2, 3- b] pyri di ne;

ﬂlﬁﬂMﬁlﬁhkl%@ﬂﬂbh)l} -&-n vty of - (it etidiér-3-) I3t Y- ) H-byrrolo[3,2-
H-pyrrolo[2 b] pyri di ne;

1- [RIRVERRE i pyrrol i di n-2-yl) met hyl | - 3- (3-f
hm&e@e@ﬁé@mmf@nyy ) (dip&Hdmy-Bryirheth?)-3Hyrrop 2, B peiding
ﬁ_rﬁgt,h{a%;rj gr S hen kg)s/}'ujy!l g*ioa%ognd%w § E}Mertk%ll I ﬂ-| pyrro%lzng cjwnc}me
by k)@@%}%bﬁwétﬁlwni;m1 r(p@emdm)wms;tm{h}ﬁ AHByredib[ePapibe it

o {rﬁo”ref#mw%m Rl N T LA

pyrdied; 2, 3- b] pyrl di ne;

ME} %rl?LE{] ol %I %ﬁfgnyﬁ? %p%ﬁy?@gﬁ%hﬁ%ho&yr%\o 2, g t)fpyrldme;

3 &r(l&ocdﬂq(@bmbmpﬂaﬁmsaxfdnynh[ qaapf’e}nﬁrmmgtlmeﬂ@l)w Hl-eyirblorpyd-] -
idin-2-ylnethyl)-1 H pyrrol o[ 2, 3-b] pyri di ne;

I
390%{5 4/ 009600 PCT/ US2003/ 022506
B [(%- 6h|@wpaémlmw@w{62ﬂw@]1E(fmpaﬂlza.haa,amletﬁiﬁ yiB-pyrrdleBy-] -

pyré@y%%e“%' B pyridine: )
3-[(2-fluorophenyl)sulfonyl]-6-methoxy-1-(piperidin-2-yimethyl)-1H--pyrrolo[3,2-
clpyridine;
3-(phenylsulfonyl)-1-(piperidin-4-ylmethyt)-1H-pyrazolo{4,3- b]pyndlne
3-(phenylsulfonyl)-1-(piperidin-3-ylmethyl)-1H-pyrazolo[4,3-c]pyridine;
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3-[(6-chl oroi m dazo[2,1-b][1, 3]thiazol-5-yl)sul fonyl]-

1-(piperidin-3-yl))-1 Hpyrrolo[2,3- b]pyridine; 5
w@2¢o¢Bew or ot hi en- 2-yl ) sul fonyl]-1-(pyrrolidi PERUFINE022506

hyl)-1 H pyrrolo[ 2, 3-b] pyridine; or a stereoisoner

thereof; or a pharmaceutically acceptable salt

thereof. 10. A nethod for the treatnent of a central

nervous system di sorder related to or affected by the

FiopryEEEh Sl eyt PERro A BBy
aatd‘nenyllsulmrqrmu(lpyrmifdlmSQMbthﬁpriyrefzommm-a:]pyndmedﬁf i ne?
brERYs Ot Bt By b 2y ey R by BB IR Bt fane 7 2°
aveiohas 3doteamytsulionyl)et - Qdyaom"ic yihethgi)-n Hemirebial8, 2enoeidinies
t
G TRl et S R aREL il s el BRI,
sabﬁ)yﬁgsxe;r dg(r)r :jls a negr a(@)lrzlegene\rmﬁt |rvie di sor der. 20 13.
Pt BRS-GBSt OigfE 2R ine:
Giﬁf'dhrgjrqt SmeytéﬁﬁonbeS@EbV(ﬂanpai;\S?:gH wrmangg{ag]%rame
*f”wpemi%“?w SRRy B B Rl P <A Re!
THaritin-3ytmethylp B €2-pyrididisutieay)- Hapymmelo[2,3-b]@yridine;
t Ll
%@Pwﬁwﬁ“f@ﬁw PR e BB Lo Buidinging of
f-(uiperidin-B-yasettglf- Bﬂ%lemylaﬁpnynhqujyre:zbw [418- b].p)mdln@t glr ea
L e e e

d-foreayisoifpray!)f iopiperidin-3- wmhtﬁmmmlo[mer]wndm |s 0 or 1.
2004/,.00

TP RO T 0o ST LBV AP VNG o
conmetindipdriiredyl)R-(phenyasulionyl)-oHadyrazotad Std] pyuricees;
oAty i dR ki ad e ienh iy el e
h-mpleﬁgmaﬂf yleB- (mbﬁldylsuwbumdpymmeﬂ-cr]p‘p'ldms 0 or 1 and
HrpeRPeby AR Rerh B Rk BTG A B bup 15
aby@@limdmynst(ﬁ-eh@nmsfbhylpqubfyrrbbB Pyipyeatind] ne
1-[(1-benzylpyrrolidin-2-yl)methyl}-3-(phenyisulfonyl}-1H-pyrrolo[2,3-b]pyridine;
3-(phenylsulfonyl)-1-(pyrrolidin-2-ylmethyl)-1H-pyrrolo[2,3-b]pyridine;
1-[(1-benzylpyrrolidin-2-yl)methyl}-3-(3-fluorophenylsulfonyl)-1H-pyrrolo[2,3-b]-
pyridine;
3-(3-fluorophenyisuifonyl)-1-(pyrrolidin-2-ylimethyl)-1H-pyrrolo[2,3-b]pyridine;
1-[(1-benzylpyrrolidin-2-yl)methyl]-3-(3-chlorophenylsulfonyl)-1H-pyrrolo[2,3-b}-
pyridine;
3-(3-chlorophenylsulfonyl)-1- (pyrrolldm -2-ylmethyl)-1H-pyrrolo[2,3-b]pyridine;
3-(3-chlorophenylsulfonyl)-1-[(1-methylpyrrolidin-2-ylymethyl]-1H-pyrrolo[2,3-
blpyridine;
3-[(6-chloroimidazo[2,1-b][1,3]thiazol-5-yl)sulfonyl}-1-(pyrrolidin-2-ylmethyl)-1H-
pyrrolo[2,3-b]pyridine;
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ring. 10 19. A conposition according to claim15
having a formula | conpound selected fromone of the

WO 2004/00860Q ; PCT/US2003/022506

3-(phenyl sul fonyl)-1-[(2R)-pyrrolidin-2-ylmethyl}-1
H pyrrol o[ 2, 3-b] pyri di ne;
3- (phenyl sul fonyl )-1-[(2S)- pyrrolldln 2-ylmethyl]-1
H pyrrol o[ 2, 3-b] pyri di ne;

3. g@ ‘&hr ; ONEE&@WY#]QS&} hfdaawélygén&ﬂw?r b S Srytiois bt 8%h)-1 h-
¥

6 bPWﬁQJOQ ﬁw@lm%ul fonyl)-1-(piperidin-4-ylnethyl)-1

|
H @% Eg@t&@%ﬁﬁ 51%‘]@ ﬂ*h'oléazonyl ? yIISLtJfon 1:(miperigjn )% Y1 yﬁnsrroio[z 3
H- phlpyddine] 4, 3- b] pyri di ne;
Y/ 4f i nerd din- 4- )
s@gggﬁ?.éfgggsgyap@yi L @Ot Y Rh&RY)- by o2 BB tidine;
& Iy gietsojsae! irragit oLd plargiaredticafly peaeptibie salythatebhyl ) -
1 Hpyrrol o[ 3, 2-b] pyri di ne;
6-chl oro-3-[ (4-fl uorophenyl)sul fonyl]-1- (plperldln 4-y
| met hyl0 - 1 AMmsjhaddpothe tr@amem;]obg cieotral @ervous system disorder

rélét%@ t§’ oﬁaf[_{ctoédc kg)}’tﬁé FW%%CLég oé"éét}enilm(r%eg%érgbmrﬁcﬁ
50@mp@$® p}oYl@lag dhsad opﬁ&mwm@apwmm eflecfiye amountiafad- y

| Uﬁ-@éfu%c{ %frf?;)nﬂ}é% {/% 8& 8 in ?r})p%{éf & @ims 1 to 9 or a stereoisomer
| thewepfor @mhpéna@uncalwpmtwe yalitherenjr r ol of 2, 3- 25

c ridine;

3]F¥2 fl uorophenyl ) sul fonyl ] - 6- met hoxy- 1- ( pi peri di n-4-
yl met hyl ) - 1a He%dréyc%ﬁrgzto c@rﬁﬁb'vﬂ%é?& said dlscirder |?1a|rr)10t<ir

f
e ol Bl o Lol

7- met hoxy- 3- (phenyl sul fonyl ) - 1 (pi peridi n-3-yl net hyl) -
1 Hpyryolof 2, 3-c ridine; .30 C .

6- hydr'6xy- % WW%@PF@R?ICPJ@JPM%‘?'P&PW-%’%%W%% Ryl ) -
hebrquipgendrafi®, dsdofleryri di ne; 6-chloro-3-[(4-f
Iuorophenyl)sulfonyl] 1-(piperidin-2-ylmethyl)-1

Ly oy et ERRAER RIS ol sy shiidigarsers selected from

I-th@gmuploohéistﬁrg&}fp@tterm)mdeﬁcrt -dsbrdiD; SEH24600 86 Pulsive disorder; and

éﬁgﬁﬁg&qg ﬂo%égOaﬁcfocp%%r%%%pp?ggplpg?]y|] 1- (pi peridin-2-y

| methyl)-1 H pyrrol o[ 2, 3- c]pyridine;

3- [(2 hl o I
| uor o- % ( pllggllralﬁ"g)\é e?cggr)c) %(ﬁlﬂr? 1% wheseip 158'Idc§’['s§’r%er is stroke or
lhepy tradmae; 5
3-[(2-fluor ophenyl ) sul fonyl ] -6-nmet hoxy-1-(pi peridin-2-
ylnethyl) 1 -pyrrol o[ 3, 2-

A pharmaceutlcal composition which comprises a pharmaceutically

acceptable carrier and a compound of formula | as defined in any one of claims 1 to 9
or a stereoisomer thereof or a pharmaceutically acceptable salt thereof.

16. A composition according to claim 15 having a formula | compound
wherein nis 0 or 1.
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c] pyri di ne;
3- (phenyl sul fonyl)-1-(piperidin-4-ylnmethyl)-1

woR@ynewed of 4, 3- b] pyri di ne; PCT/US2003/022506
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3- (phenyl sul fonyl)-1-(piperidin-3-ylnmethyl)-1

H pyrazol o[ 4, 3-c] pyri di ne;

3- (phenyl sul fonyl)-1-(piperidin-2-ylnmethyl)-1

H pyrazol o[ 4, 3-b] pyri di ne; 10

3- (phepy

H- pyr aZol o[é&%ﬂﬁ#gtlo}u éé:%lror r@ 1’0%\&%%6“&?15@#0 m|31a I compound
It{epdiniilis ah ptinyla)ly sulistitutechphiemyhordmidazethlazblyl group and Rs is H

g'?\?(ert@éo' o[ 3, 4-b] pyri di ne;
3- (phenyl sul fonyl ) -1- (pyrrolldln 3-ylnethyl)-1
H pyrrol o[ 3, 2-c] pyri di ne;

4-chl 31{%) 2- N%rlﬂ !)SI %@g%ﬁt‘dl a‘?@W?)hal'/[@pé/iroFrﬂblbq'cBmBOLYnd

| met h 1H py
Twhreeeih qaxig 03 (1 pﬂmir’tbré plpleflmnydlg)etm i6 pitached ol ithe 2pysitiert Ofthe

-1

RGBS BB dR0F o atephsd ndhe gimgetiop el gypicine
-rihgH pyrrol o[ 3, 2-b] pyri di ne;

1- (pi peridin-2-ylmethyl)-3-(2-pyridinylsul fonyl)-1

H pyrrol o[ 3, 2-c] pyri di ne;

1- (pi pE.i d|h6®npbsmmcpﬁcmqq1@-wm & ravingLa foomula)l-compound

?e?‘%g"o &hl%ﬁg {))]Ls‘lﬁbel (pyrrolidin-3-yl methyl)-1

HB- gy\enxdbuito_’ﬂyw d]&ﬂ)fpyd'pth -2- Methyl_] -1H-pyrrolo[2,3-b]pyridine;
g,u% Chien 3 QAT Yl Bt Dh SRl B Byidine:

npﬂhylphmny&sqﬂonﬂi ihyplpemslno A-rhetbphyd1 s yiroiof2, B-bpyridine;

. gé E%)H?oﬁ Suﬁl;‘\]ylg,Hg r&w gnr%znrdln d4 xlplogtrgyi)_ ‘hH pyrrolo[2,3-c]pyridine;

Hi- plylomz&l(pﬁ’[%yl@ul[ﬂrgyﬂr(@lp@edln -4-ylmethyl)-1H-pyrazolo[4,3-b]pyridine;

EZ b{‘? ﬁ@rgﬁ%}ffo}]f\f (8@3 clln 21 Mét’h?ll) ﬂil' ;ﬂrrr%léf% 3]c]pyr1dme

16 (nldrme;t B-yprpnnplsulftmyh A pjporidBr-4-pvetip s Ut-Hpynglo)3, 2-b]pyridine;
15 BEREEY B o BpBeRUEL - Giberdr s memai aiypp
H- pyltoyodiog;3, 2 c] pyridine;
&9@{}&5{%@%-gu%oﬁéﬁk%n&p%lgf;oﬁéﬁﬁ Q}S{pgr‘i‘éi;\&[\}flln)afh%)-1 H-pyrrolo[3,2-b]pyridine;
15-phlp|@r B-ﬂBth)rqpheEqusmfbm,'lbwpiwidimnwn)19tﬂ]yl)-1 H-pyrrolo[3,2-
ﬁp:'yﬂ{ilﬂ 3, 2-b] pyri di ne;

i n-3-yl-3-(3-thienylsulfonyl)-1
I—B{(Q{dﬁtmlrmr@nﬂ)dm]fpw @tilaerp-1-(piperidin-4-ylmethyl)-1H- pyrrolo[2 3-

1-[ ylpyrrolidin-2-yl)nmethyl]-3-(phenyl sul fonyl)
(ﬁfp n?‘% o[ 2, 3-b] pyri di ne; 30

33«1 ﬁmensdpberhxﬂ)enwwl] ﬁ-mann diparidinyi-yteethyl))1HEpyrrolo[3,2-
{O;dyghg £2, 3-b] pyri di ne;

enzyl pyrrolidin-2-yl)methyl]-3-(3-fluorophenyls
u#-fcbln;d 3~{cherylpyifonyl) dF @iridin-3-pyathyiat-pyrrolo[2,3-b]pyridine;

2 5 o GRS P UGN B v

PERydIS2033p @ BdBonyl)-1-( plpendln -3- ylmethyl) -1H-pyrroio[3,2-b]pyridine;

pyrr

 LokfhiPenaxl BecehhillBodmi. R BN lddip e neles! o

c]pyridine;
6-fluoro-3-[(3-fluorophenyl)sulfonyl]-1-(piperidin-2-ylmethyl)-1H-pyrrolo[2,3-b]pyridine;

41-
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3- (3-chl orophenyl sul fonyl )-1-(pyrrolidin-2-ylnmethyl)-1
H pyrrol o] 2, 3- b] pyri di ne;

w@2qo3/0edsbor ophenyl sul fonyl ) - 1-[ (1- met hyl pyr r ol PCI/MSR03022506

)methyl]-1 Hpyrrolo[2,3- 5 b]pyridine;

3-[(6-chl oroi m dazo[ 2,1-b][1, 3]thiazol-5-yl)sul fonyl]-
-(1-nmethyl piperidin-3-yl))-1 H

pyrrol o[ 2, 3-b] pyri di ne;

%—élﬁléﬁ-’g—r@ﬁh orgargﬂ%?@lﬁ{bwlﬁi{(ql ?r]cfrbb %rﬁ’%tingﬁm %/Wg o?él%l -
3- Elpgridinepr oi m dazo[ 2, 1-b] [ 1, 3] t hi azol - 5- yI)squonyI]
Sl RIS AR BB el b RAY Pl B ASB e
hy b)pytididepyr r ol o[ 2, 3-b] pyri dine; the stereoisoners
4 BB con R S ERERL P BB P 0lbbie
coeppytdidepf fornula | as deflned in claim1l which
SRR IS et U S ol kg SRS B PORS o
- Cﬁh‘é@&splfcr(y@ﬂi%@@emldm Z-Viethyl)d H- Byra\zbleiﬂai olpWidide; Y, Z,
e o ez e A By BBl Rlrdidlf ™
(g-(phenylsalfmr yrle@yooitimg- yfmabyl)inrHF]:glraﬁold[@,Klm]ﬂ)wdlne 25
FFiety B ol BB P RM%%%O&[%%&‘@%&"W h
&bromhdegH(phénytsutigmi 1-¢fyrrbbdinadhdamethy ) \WB- 20 d[8 298G Odidine;
E %{DI%SE %Aﬁ-%g(ggenylsu?fonyl -1-(pyrrolidin-2-ylmethyl)-1H-pyrrolo[2,3-
b]pyridine;
7-methoxy-3-(phenylsulfonyl)-1-(pyrrolidin-2-yimethyl)-1H-pyrrolo[2,3-c]pyridine;
6-hydroxy-3-(phenylsulfonyl)—1 -(pyrrolidin-2-yimethyl)-1H-pyrrolo[3,2-b]pyridine;
1-(piperidin-2-ylmethy!)-3-(2-pyridinylsulfonyl)-1H-pyrrolo[3,2-c]pyridine;
1-(piperidin-3-ylmethyl)-3-(2-pyridinylsuifonyl)-1H-pyrrolo[2,3-b]pyridine;
3-(2-pyridinylsulfonyl)-1-(pyrrolidin-3-ylmethyl)-1H-pyrrolo[2,3-c]pyridine;
1-(piperidin-3-yimethyl)-3-(2-thienylsulfonyl)-1H-pyrazolo[4,3-b]pyridine;
1-(piperidin-2-ylmethyl)-3-(2-thienylsulfonyl)-1H-pyrazolo[4,3-b]pyridine;
3-(phenylsulfonyl)-1-piperidin-3-yl-1H-pyrazolo[4,3-b]pyridine;
3-[(2-fluorophenyl)sulfonyl]-1-pyrrolidin-3-yi-1H-pyrazolo[4,3-b]pyridine;
1-(1-methylpiperidin-4-yl)-3-(phenylsulfonyl)-1H-pyrazolo[4,3-b]pyridine;
1-(1-phenethylpyrrolidin-3-yl)-3-(phenylsulfonyl)-1H-pyrrolo[3,2-c]pyridine;
1-piperidin-4-yl-3-(2-pyridylsulfonyl)-1H-pyrrolo[2,3-c]pyridine;
1-piperidin-3-yl-3-(2-thienylsulfonyl)-1H-pyrrolo[3,2-b]pyridine;
1-pyrrolidin-3-yl-3-(3-thienylsulfonyl)-1H-pyrrolo[3,2-b]pyridine;
1-[(1-benzylpyrrolidin-2-yl)methyl]-3-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridine;
3-(phenylsulfonyl)-1-(pyrrolidin-2-ylmethyl)-1H-pyrrolo[2,3-b]pyridine;
1-[(1-benzylpyrrolidin-2-yl)methyl]-3-(3-fluorophenylsulfonyl)-1H-pyrrolo[2,3-b}-
pyridine;
3-(3-fluorophenylsulfonyl)-1-(pyrrolidin-2-ylmethyl)-1H-pyrrolo[2,3-b]pyridine;

42-



wherein L' is a leaving group and R5 is as defined in
Claim1l other than H or (c) reacting a conpound of

wo om0 5 X Y (R6)m rNX ( 7R8)P 4 (CR Q BRBBSI0N3/022506
(XXITA) N I R5 wherein R5 is as defined in Caiml
excepting hydrogen, and W X, VY, Z, Q R3, R4, R6, R7
and R8 and m n and q are as defined in claiml;, wth
a compound of forrmula 10. (XXI11): R -SQCI (XXII1)

fgﬂ?gb%bgmrrg i?;n?—y?@];gxg}’ﬁgé(?{é\pg}'@dhgh);isuhio'ﬂyls-q ?I-Wn%?o‘fﬂg-eb]-
t r ipktidioe;onet hanesul fonate) to give a correspondi ng

[) .. ' i
FERRAHREn Sl 2 bioBh 2 imenth- AR b By
3+(Zehlovapheaylswdionylj-d3[(Ti-methglpymolidin2-yg methyl]-dH-gyradeip,8end

5 of ioglr la (1) froma mxture of isoners. 20 21. A
prg " Por the preparation of a conmpound of formula I

&f(6ebbloroiedazo]2, thii Bithiarzel-Seylstloryti1s(dmaethylpipeadih-3eyl))ef H-

or SRR iBte™ ot g a compound of formula 11 25

3-[(6-chloroimidazo[2,1-b][1,3]thiazol-5-yl)sulfonyl]-1-(piperidin-3-yi))-1H-pyrrolo[2,3-
b]pyridine;

10  3-[(6-chloroimidazo[2,1-b][1,3]thiazol-5-yl)sulfonyl}-1-(pyrrolidin-2-yimethyl)-1H-

pyrrolo[2,3-b]pyridine;

3-[(6-chlorothien-2-yl)sulfonyl]-1-(pyrrolidin-2-ylmethyl)-1H-pyrrolo[2,3-b]pyridine;

the stereoisomers thereof; and

the pharmaceutically acceptable salts thereof.

15
20. A process for the preparation of a compound of formula | as defined in
claim 1 which comprises one of the following:
(b) deprotecting a compound of formula (1A):
20
/X SOZ—RI
Yy? N\
| I Y
~ N/ 6\“‘<\ 4
Q
(CR3R4)H—E jR7R8)"
da) I\II
P

wherein W, X, Y, Z, Q, Ry, Rs, R4, Rs, Ry and Rg and m, n and q are as defined in
claim 1 and P is a protecting group ; to give the corresponding free amine of formula |

25 wherein Rsis H; or

(b) alkylating a compound of formula | as defined in Claim 1 wherein Rs is H with

an alkylating agent of formula
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H (I1) wherein W X Y, Z and Q are descri bed

whereismbove With a protected azacyclic conporem™usfo03/022506

formula 11l 5 (RE)mL-(CRC-r\-(CR7TRB)p 3 4n~ P
(1'1'1) wherein L represents a | eaving group; P
represents a protecting group and R3, R4, R6, R7, RS,
n, mand p are as descri bed herei nabove in the
presence of a first base toﬁl_q_,gi ve the protected
amne of formula |; and deprdtecting said amne to
giheeein heis acleayiog gebup fantl s isidsdéfingt] ér €laim Rxother than H;

tionally alkylating said fornmula | conpound wth a
conpound, _R5-L', wherein L' is a leaving group in the
fic)e s e neactiof azcosgoand of foesea - 45

X

Y
i I\/W Re)m
X N \<\

Q
b
N

(XXIIA)

A\

|
Rs

wherein Rs is as defined in Claim 1 excepting hydrogen, and W, X, Y, Z, Q, Rs, Ry,
Rs, Ry and Rg and m, n and q are as defined in claim 1; with a compound of formula
(XXIH):

R1-SOCI  (XXIil)
wherein R is as defined in Claim 1, in the presence of a Lewis acid, (e.g., silver
trifluoromethanesulfonate) to give a corresponding compound of formula (1)

or

(d) converting a basic compound of formula (1) to an acid addition salt or vice

versa;

or

(e) isolating an isomer of a compound of formula (I) from a mixture of isomers.
21. A process for the preparation of a compound of formula | as defined in

claim 1 or a stereoisomer thereof or a pharmaceutically acceptable salt thereof,
which process comprises reacting a compound of formula 1l
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SOZ—Rl
/X
Y% N\
| ¥
‘AN
\Q ﬂ

ey

wherein W, X, Y, Z and Q are described hereinabove with a protected azacyclic
" compound of formula 111

(R6)m

YN
L-(CR5C 4)_n£ (CR7Rg)p

L

N
|
P

(I1D)

wherein L represents a leaving group; P represents a protecting group and Rs, Ra,

Rs, Bz, Rs, N, m and p are as described hereinabove in the presence of a first base to
10  give the protected amine of formula |; and deprotecting said amine to give the

compound of formula | wherein Rs is H optionally alkylating said formula | compound

with a compound, Rs-L", wherein L” is a leaving group in the presence of a second
base.

-45-



