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cloned, many with well-defined roles in humans. One of theﬂmmmmmmmmm
|dent|f|ed 20 5-HT receptor subtypes |s the 5-HT6 receptor, fti r(ﬁ ol oned
fromrat 4issue in 1993 (ansma F J. Shen Y.; Ward, R P. bl in, M
W Mbl ecul ar Phar nacol ogy,a nd subseuently from hurran
ti ssue (Kohen, R ; Metca - 2 A" S ASiebner, K. ;
Sibley, D. R Journal of Ne S . The receptor is
a Gprotein coupled receptor (GPCR) p05|t|vel y coupl ed to 25 adenyl.ate

cycl ase (Ruat, M Thigr fiveritiont reldtes 16 T-garfiinoalky¥-3-sdifdh L; D| az,
L; Leursg R d%?@@@?aﬁ %Gcli:%ag'dmhem cal Bi |§M~ Si ca?lhé&bgglggmﬁn

Conmmuni cat i oﬁr;?’ 5 5789 P ??%“'SF%d%tPé?Panggfﬁm tol methods of
excl usi vel y ¥reatmest using them wmmhamﬁé&tnﬁlb&rﬁ@@n rat and in
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projection including striat c D ”E‘ | factory tubercle, and
hi ppocarrpal formation (V\ard ; i : chowicz, J. E ;
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scientific studies. These
tated through various 5-HT receptors distributed throughout the body. There are

now approximately fifteen different human 5-HT receptor subtypes that have been
cloned, many with well-defined roles in humans. One of the most recently identified
20  5-HT receptor subtypes is the 5-HT6 receptor, first cloned from rat tissue in 1993
(Monsma, F. J.; Shen, Y.; Ward, R. P.; Hamblin, M. W. Molecular Pharmacology
1993, 43, 320-327) and subsequently from human tissue (Kohen, R.; Metcalf, M. A.:
Khan, N.; Druck, T.; Huebner, K; Sibley, D. R. Journal of Neurochemistry'1996, 68,
47-58). The receptor is a G-protein coupled receptor (GPCR) positively coupled to
25 adenylate cyclase (Ruat, M. Traiffort, E.; Arrang, J-M.; Tardivel-Lacombe, L.: Diaz,
L.; Leurs, R.; Schwartz, J-C. Biochemical Biophysical Research Communications
1993, 193, 268-276). The receptor is found almost exclusively in the central nervous
system (CNS) areas both in rat and in human. In sity hybridization studies of the
| 5-HT6 receptor in rat brain using mRNA indicate principal localization in the areas of
30  5-HT projection including striatum, nucleus accumbens, offactory tubercle, and
hippocampal formation (Ward, R. P.; ; Hamblin, M. W.; Lachowicz, J. E.; Hoffman, B.
J.; Sibley, D. R.; Dorsa, D. M. Neuroscience 1995, 64, 1105-1111).

There are many potential therapeutic uses for 5-HT6 ligands in humans
based on direct effects and on indications from available scientific studies. These
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Ani mal studies of nmenory and | earnj Elg%vm th.a known sel ective 5-

ant agoni st ARG kARSMIssion alsp;syeparts gegnitionryse{Sentigy, él%r P D.:
Hagan, J. som%asnewsaéssl\laueqmem@ Mévedén, aT.Ug; Q&@CN Qru ghe 0. A rel at ed
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Nguyen, H. Q.; Li, P. British Joumal of Pharmacology, 2000, 130(1), 23-26). Animal
studies of memory and learning with a known selective 5-HT6 antagonist found some
20 positive effects (Rogers, D. C.; Hatcher, P. D_; Hagan, J. J. Socisty of Neuroscience,
Abstracts 2000, 26, 680).
A related potential therapeutic use for 5-HT6 ligands is the treatment of
attention deficit disorders (ADD, also known as Attention Deficit Hyperactivity
Disorder or ADHD) in both children and adults. Because 5-HT6 antagonists appear
25 to enhance the activity of the nigrostriatal dopamine pathway and because ADHD
has been linked to abnormalities in the caudate (Emst, M; Zametkin, A. J.; Matochik,
J. H.; Jons, P. A,; Cohen, R. M. Joumnal of Neuroscience 1998, 18(15), 5901-5807),
5-HT6 antagonists may attenuate attention deficit disorders.
Early studies examining the affinity of various CNS ligands with known
30 therapeutic utility or a strong structural resemblance to known drugs suggests a role
for 5-HT6 ligands in the treatment of schizophrenia and depression. For example,
clozapine (an effective clinical antipsychotic) has high affinity for the 5-HT6 receptor
subtype. Also, several clinical antidepressants have high affinity for the receptor as
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Therefore, it is an object of this invention to provide compounds which are
20  useful as therapeutic agents in the treatment of a variety of central nervous system
disorders related to or affected by the 5-HT6 receptor.

It is another object of this invention to provide therapeutic methods and
pharmaceutical compositions useful for the treatment of central nervous system
disorders related to or affected by the 5-HT6 receptor.

It is a feature of this invention that the compounds provided may also be used
to further study and elucidate the 5-HT6 receptor.

These and other objects and features of the invention will become more
apparent by the detailed description set forth hereinbelow.

30 SUMMARY OF THE INVENTION

The present invention provides a 1-(aminoalkyl)-s-suifonylazaindole
derivative of formula |
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‘pharmaceuti cal conpositions useful for the treatnent of cenb aﬁE[g ous
v'system disorders related to or affected by the 5-HT6 recep d Is a
feature o{yd tH/fprddgvention that the conmpounds provi ded may aCrmsmvwed to
further study and elucidate the 5-HT6 receptor. These and ot her objects and
features of the invention will becone nore apparent by the detailed
description set forth hereinbel ow 30 SUMVARY OF THE | NVENTI ON The present
i nvention provides a 1-(am noal kyl)-3-sul fgnyl azai ndol e derivative of
formula 1 -3 0 1 DEC 2006 WO 03/101990 PUS03/ 17466 ,R Wsoz x~ 1 . |
R2 Y Z (CR3R4)n NRSR6 mvx/nerel/cw Wis or CR7; Xis Nor CRB;, 5Yis N
or CRO; Zis Nor CRIO with th pro [ hat at | east one and no nore than
two of W X, Y and Z nust be N, n i tteger of 2, 3, 4 or 5, RLis an
optionally substituted Cl-Ceal Kk gcycl oal kyl, aryl, or heteroaryl 10
group or an optionally substltuteg 8- tb 13- nenbered blcycllc or tricyclic
ring systemhaving a N atom at the bri dff&a&ad NRsRd optionally containing 1,
2 or 3 additional heteroatons selected fromN, 0 or S; R2 is H hal ogen, or
a Cl-Csal kyl, G -C6al koxy, C3-C?cycl ?ﬂl kyl, aryl or

wherein
W is N or CRy,
Xis N or CRg;
5 Y is N or CRq;
Z is N or CRy, with the proviso that at least one and no more than two of W,
X, Y and Z must be N;
n is an integer of 2, 3, 4 or 5;
R, is an optionally substituted Cs-Cealkyl, 03-0-,cycloalkyl, aryl, or heteroaryl
10 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,OorS;
R: is H, halogen, or a C1-Cealkyl, C-Csalkoxy, CsCicycloalkyl, aryl or
heteroary! group each optionally substituted;
15 R, and R, are each independently H or an optionally substituted C-Cealkyl
group,
Rs and Rg are each independently H or a Ci-Cealkyl, C>Csalkenyl, C»-
Cealkynyl, Cs-Crcycloalkyl, cycloheteroalkyl, aryl or heteroaryl group
each optionally substituted , or Rs and R may be taken together with
20 the atom to which they are attached to form an optionally substituted
5- to 8-membered ring optionally containing an additional heteroatom
selected from O, NRy; or SOp;
R,, Rs, Ro and Ry are independently H, halogen, CN, OCO;R;2, COzR13,
CONR4R1s, SOpR16, NR17R1s, OR1g, CORz9, 0r a Ci-Cealkyl, C
25 Cealkenyl, C-Cealkynyl, Cs-C;cycloalkyl, cycloheteroalkyl, aryl or
heteroaryl group each optionally substituted;
Rq1, Riz, Ria, Rie, Rig and Ry are each independently H or a C¢-Cgalkyl, Cg'
Cealkenyl, C-Cealkynyl, C-Cscycloalkyl, cycloheteroalkyl, aryl or
heteroaryl group each optionally substituted;

4-



)

v

het eroaryl group each optionally substituted; 15 R3 and R4 are each

“i ndependently H or an optionally substituted Cl-C6al kyl gr gUpDERR0Mnd Rs
are each independently H or a Cl-Csal kyl, C2-Csal kenyl, C2- C6al kynyl ,
C3- Crcycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl group each
optionally substituted , or RS and R6 nay be taken together with 20 the
atomto which they are attached to forman optionally substituted 5- to

8-nmenbered ring gptionally containin ddi tional heter oat sel ected
fromo0, NRLL or 8o 2Nt dgeagyndzhenmenvci o o RIRRNERIESY et traPeon, N,
0002R12, CO2R13, CO\IBMBJ&,R1$£MQ,mWBk8mtd@é%9W|itEW| kﬂlomCtbvsmich

Cl- Ceal kyl, 02- 25 Ceal kenyl - | kynyl , _C3- C/cycl oal ky

cycl ohet eroal kyl, ary ecxrargﬁg?cg%ggg%rmgar%ﬁg 7é’3‘5'ﬁg%'>/ i%ﬁéﬁ?"%‘&bst i tuted;
Filly R125 R13, R16, Biftainmg dhdihenhetetstdmissdeeandenOl NRH ow1S;a Cl- Coal kyl ,
C2- Csal kenyl, - Csal kynyl -Cscycl oal kyl ., cycl ohet er aal kyl., .aryl or
het er oaryI groug%@a?ﬁrﬁJ %ﬂ#%ﬁ%&?%@??@ﬁéa?n9 tnoima?y B&@%Mhﬁiﬂl&%\nd R15
are each independent | grddp@r RapampRisanay they/taked sigiethat edth Gle 436ml ts Whiagpr oup or
R14 and R15 may be taken together wth t tomto which .th are attached
to forma 5- to 7- menBEY&® gﬁ?\ﬁ’egﬁ‘\ﬁoé'ﬁ'aq ?’f}oalé'ﬂﬁwé?rﬁ\lg?ﬁ'ﬁga?ﬁg?'?@y het er oat om
sel ected from 0, NR22cotitaibinganaiher as@drddtdn aeeceddiom OdNReeSOty H or an
optionally substituted Cl-C4alkyl r.o r Rl7 an 8 b aken
Cbgether with ¢ hEeutBHREs nRrenensdpetba ot b bercaaRybCr SHINEE Co o

7- menbet@d ring opti oQatycloalkyhBy@dhEtergallipiphlytsr Hetdroagbgroup satregptedally om O,
NR21 or SOX; R21 and R22 are .eaﬁh I ndependently H or a Cl-C6al kyl,

C2- Coal kenyl, C3 10 C%?/Sé' %%ﬁ’l&r) , cycl oheteroal kyl, aryl or heteroaryl
group each opti onalpland ssarbstach iridependently tor pn émegex ol @r 2aarh | ndependently 0

or an integer of 1 or 2; or a stereoisoner thereof or a pharnmaceutically
accept abl e salt arstaregfomer thereof or a pharmaceutically acceptable salt thereof;

15  wherein the terms have the meanings below:

‘cycloheteroalkyl’ denotes a 5-7 membered ring system containing 1 or 2
heteroatoms, which may be the same or different, selected from nitrogen, oxygen
and sulfur and optionally containing one double bond;

‘heteroaryl’ denotes a five to ten membered aromatic ring system containing

20 1, 2 or 3 heteroatoms, which may be the same or different, selected from N, O or S;

‘aryl’ denotes a carbocyclic aromatic ring system having 6-14 carbon atoms;

‘optionally substituted’ means optional substitution by one to three of the
following substituents: halogen, nitro, cyano, hydroxyl, alkyl, haloalkyl, alkoxy,
haloalkoxy, amino, alkylamino, di alkylamino, formyl, alkoxycarbonyl, carboxyl,

25  alkanoyl, alkylthio, alkylsuphinyl, alkylsulphonyl, carbamoyl, alkylamido, phenyl,
phenoxy, benzyl, benzyloxy, heteroaryl, cycloheteroalkyl or cycloalkyl groups,
wherein an alkyl substituent as a group or part of a group may contain up to 6 carbon
atoms.

The present invention also provides methods and compositions useful for the

30 therapeutic treatment of central nervous system disorders related to or affected by
the 5-HT6 receptor.

The present invention also provides use of a compound of formula | as
described above, or a sterecisomer thereof, or a pharmaceutically acceptable salt

thereof in the preparation of a medicament for the treatment of diseases associated

-5-
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15 wherein the terns have the nmeani ngs bel ow. 'cycl oheteroal kyl' denotes a

5-7 menbered ring systemcontaining 1 or 2 heteroatons, V\hlﬁyggyzﬂﬁg t he

sanme or different, selected fromnitrogen, oxygen and sul f

optionally containing one double bond; 'heteroaryl' denotes a five to ten
menbered aromatic ring systemcontaining 20 1, 2 or 3 heteroatons, whi ch
may be the sanme or different, selected fromN, O or S; ‘'"aryl' denotes a
car bocyclic ticrin st em havyj
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neur odegenefabwimg; or withdrawal from drug addiction and other substances
of abuse.in atient. The presen nvention al so provides a pharmaceuti cal
conposi t?on {'Hng %8%??%” of Jor jiar ceutl cally acceptable carrier and a
conpound of formula | as described above, ofRia stereoisoner thereof, or a
pharmaceutical ly acceptable salt thereof. sthe present invention also
provides a process for the prepargt#o

l R;
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wherein W, X, Y, Z, Ry and R; are as defined above with a haloalkylamine of formula
1]
10 Hal - (CR3R4)-NR:sRg
(I

wherein Hal represents Cl, Br or | and Rs, R4, Rs, Rg and n are as defined above in
the presence of a base to give a compound of formuia I;
15 or

b) reacting a compound of formula (V)

-5a-
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conpound of forrmula | as defined above, or a stereoisoner thereof, or a
"pharmaceutically acceptable salt thereof, which process corrsz%gé%%be of
the following: 5 a) reacting a conpound of fornmula Il Ri \' R
NZH (Il) wherein W X Y, Z R and R2 are as defined above with a

hal oal kyl am ne of formula 111 10 Hal - (CR3R4)n-NRSR6 (I1I11) wherein Hal
represents G, Br or | and R3, R4, R5, R6 and n are as defined above in

t he presence of a base to give a conpound formula I'; 15 or b) reacting a
conpound of forrmula (V) -5a 1 1 DEC 200§ R WS02 X~-1 I R Y-~ ZN
(CR3R4),, Hal (V) wherein W XWY, Z 2 R3, R4 and n are as defi ned
above and Hal is a halogen, wX a und of formula

R,

(CR3R4)n

Hal

V)
wherein W, X| Y, Z, Ry, R3, R4 and n are as defined above and Hal is a halogen, with
a compound of formula
HNRsRe
5 wherein R; and Rg are as defined above to give a compound of formula I;
or

c) sulphonylating a compound of formula XVI:

W.
X z
=
Y N

Z

\
(CR3R)n-NRsRg
(XVD)

10 wherein W, X, Y, Z, R;, Ry, Rs, Rg and n are as defined above, with a compound of
formula:
CISO,R;
wherein R, is as defined above to give a compound of formula I;
or

15 d) reducing a compound of formula XX:

SO,R|
X
i L >—=
NS
(CR3CRy)n(CN
(XX)

Y

wherein W, X, Y, Z, Ry, R;, R4 and n are as defined above, to give a corresponding

compound of formula | wherein Rs and Rg are both hydrogen;

-5b-
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HNRSR6 5 wherein R5 and R6 are as defined above to give a conmpound of

formula |; or c) sulphonylating a conpound of fornula XVl: 0 1T0ECKs ! R2 Z

N (CR3R4)n-NRBR6 (XVI) 10 wherein W X, Y, Z, R3, R4, R5, R6 and n are as
defined above, with a conmpound of fornula: CIlSO2R, wherein R is as
defined above to give a conmpound of forrmula I; or 15 d) reducing a
conpound of forrmula XX S02R, X | R2 Y~Z N (CR3CR4)" _1CN (XX) wherein
W X, Y, Z, R, R3, R4 and n are as defined above, to give a corresponding
conmpound of ®fornmula | wherein R5 and R6 are both hydrogen; -5b 1 1 DEC 2006
or e) reactieng arertp@drempbuddsffoinaulaRi SOz X~ \

/Rl
SO
W. 2

=
X
Y

\Z N

(CR3Rg);—/N

5 wherein W, X, Y, Z, Ry, Ry, Rs, Ry, nand m are as defined above,with hydrazine to
give a corresponding compound of formula | wherein Rs and R¢ are both hydrogen;
or
f) converting a basic compound of formula | to a pharmaceutically acceptable
salt thereof or vice versa.

10
DETAILED DESCRIPTION OF THE INVENTION

The 5-hydroxytryptamine-6 (5-HT6) receptor is one of the most recent
receptors to be identified by molecular cloning. lIts ability to bind a wide range of
15 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,
20  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-(aminoalkyl)-3-sulfonylazaindole

o
wn

derivatives of formula | demonstrate 5-HT6 affinity. Advantageously, said azaindole
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2 R YMZ):N(CRBR4)n NO 5 wherein W X, VY, Z Rl, R, R3, R4, n and m
are as defined above,with hydrazine to give a corresponding q ound of
formula | wherein R5 and R6 are both hydrogen; or f) conver! HSP Bsi c
conpound of forrmula Ito a pharmaceutically acceptable salt thereof or Vi ce
versa. 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The 5-hydroxytryptam ne-6
(5-HT6) receptor is one of the nost recent receptors to be identified by
nmol ecul ar clonin ts abi wi.de range  of 5 the eutlc
Compounds LSBT TP Asry =¥ eee derhante BgoRA G mamantel GBTed on i n
the brain hasrslus systerh @ONS) giBbridefpdatisotiaicd vathloriaffettebg CHEBHTESevdptarh ar e
capable of interacting with or affecting said receptor. Significant
efforts are being made to wunderstand the possible role of the 5-HT6
receptor in psychiatry, cognitive dysfunction, notor function and control,
menory, nmood and the like. To that end, 20 conpounds whi ch denonstrate a

bi nding 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 treatnment of central nervous system disorders, for exanple see C.
Reavill and D. C. Rogers, Current Opinion in Investigational Drugs, 2001,
2(1):104-109, Pharma Press Ltd. 25 Surprisingly, it has now been found that
1- (am noal kyl ) - 3-sul fonyl azai ndol e derivatives of fornmula | denonstrate
5-HT6 affinity. Advantageously, said azaindole -5c 1'1 DEC 2006
derivatives may be used as effective therapeutic agents for the treatnent
of central nervous system (CNS) disorders associated with or affected by
the 5-HT6 receptor. -5d

-6d-
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0.1 DEC 2006 WD 03/101990 PCT/ US03/17366 Accordingly, the 00{9@@%?5
i nventi.on provides 1-(anknoal kyl)-3-sul fonyl azai ndolle derivatives 0

formul a | WSRI3/10M9802 x~ | RZ WZ (cR3R4)n NRSR6 M 5 wherBEHURRBR{1L6] of
CR7; Xis Nor CR6; Y is Nor CR9; Zis Nor CRlo wth the proviso that at
| east one and no nore than two of W 10 X, Y and Z nust be N, nis an
integer of 2, 3, 4 or 5, R is an optionally substituted Cil-C6al kyl, _
C3- Cr7cycl oal kyl , aryl, or heteroaryl group_or an optionally substituted 8-
to 13- mentpeiceingly;yie present inventigr pravidesilrigminpaliyhrdeiiioRyazaindolf om at t he
bri dgehead, and.. opt | containing 15 1, 2 or 3 additional heteroatons
sel ected fq%WPN{"gd’fg‘{r?‘q‘g‘;asz I's H bhalogen, or a Cl-Csal kyl, Cl1-C6al koxy,
C3-Crcycl oal kyl, aryl or heteroaryl group each optionally substituted; R3
and R4 are each independently H or an o tjl%nally substi tuted Cl- C6al kyl
group; 20 R5 and R6 are each i ndapende H or a Cl-Co6al kyl, C2-C6al kenyl
C2- Coal kynyl, C3-C, cycl oal kyl X/cyc 0 eroal kyl, aryl or heteroaryl group
each optionally substituted , ér R5{land 2may be taken together with the
atomto which they are attachedX R an optionally substituted. 5- to
8-nmenbered ring optionally contaihing %&ﬁﬂ-‘iﬁzb&?”a' het er oat om

4]
5 wherein
W is N or CRy;
X is N or CRg;
Y is N or CRq;
Zis N or CR;o with the proviso that at least one and no more than two of W,
10 X, Y and Z must be N;

nis an integer of 2, 3, 4 or 5;

R, is an optionally substituted C;-Cealkyl, Cs-Crcycloalkyl, aryl, or heteroaryl
group or an optionally substituted 8- to 1 3-membered bicyclic or tricyclic
ring system having a N atom at the bridgehead and optionally containing

15 1, 2 or 3 additional heteroatoms selected from N, O or §;

R, is H, halogen, or a C1-Cealkyl, C-Csalkoxy, C;-Crcycloalkyl, aryl or
heteroaryl group each optionally substituted;

R, and R, are each independently H or an optionally substituted C-Cealkyl
group; '

20 Rs and Rs are each independently H or a Cy-Cealkyl, Cx-Csalkenyl, C-
Cealkynyl, Cs-Creycloalkyl, cycioheteroalkyl, aryt or heteroaryl group
each optionally substituted , or Rs and Rg may be taken together with
the atom to which they are attached to form an optionally substituted
5- to 8-membered ring optionally containing an additional heteroatom

25 selected from O, NRy; or SO,

R,, Rs, R and R,, are independently H, halogen, CN, OCO2R12, CO:R;3,

_ CONRy4R1s, SOpR16, NR17R18, OR1s, CORz, Or 2 Ci-Cealkyl, C~
Cealkenyl, C-Cealkynyl, Cs-C;cycloalkyl, cycloheteroalkyl, aryl or
heteroaryl group each optionally substituted;



25 selected fromO, NR11 or SO, ; R7, R6, RO and R10 are independently H,

- hal ogen, CN, 0002R12, GD2R13, CO\IR14R15 SOPR16, NRL7R, 6, ORLPEC Ggig20, or
a Cl1- Coal kwo 031919905 3 kenyl , C2-C6al kynyl, C3-C7cycl oal kyl ,per S03/17466

cycl ohet eroal kyl, aryl or het eroaryl group each optionally substituted; -6
DEC 2006 WO 03/ 101990 PCTI US03/ 17466 R11, R12i R13, R16, R19 and R2, are
each independently H or a Cl-C6al kyl, C2- C6al kenyl, C2-C6al kynyl,

C3- Cscycl oal kyl, cycl oheteroal kyl, aryl or heteroaryl group each
optionally subst Ry Bes RidR R, Mdarlidama:reemhde d@ﬁ?@-ﬁﬂﬁé& -UqeAliky

1,38
optionally substitute 0, be t'aken
together with the at o%%ﬁ( %%@sa{@g‘g’rgﬁﬁ?ﬂ&ﬂ% etFEﬂaWn';agl Of o
7-menbered ring opti oheteraaryl gooupseach ogtienatly bebstitueddz=r oat om sel ected from 0,

Subst | {yted Cl- O *‘E‘&’*@5?%59&“““%?92*%@%@"@"‘3@%@%%@éeﬁyvem th the

which 10 t hegmélgé’f 4 aichBg may bedaheratosetheruvmmeram moMmchng

atomto

optional |y cont ai ni ngtha@@kd @ﬁ%ﬁ% 1 or R2,

and R22 are each inde egd.entalliadma%%?&%(%al ré%qoﬁgﬁ’ ,

C7cycl oal kyl, cycl ohe aing "°“‘§F9Fte&at%§@¢‘8 from@, (N,Fﬁm%&h opti onal ly

substitut ed; andR¢andR.parnéach md!épeﬁ HeimespieRdll suBstiite@ B Clnélﬁger of 1
maceut cally accept Apt al t

or 2; or a stereoiso eof

thereof. As used in té‘gbgﬁgﬁﬁ?@a y&ggalaqnépg%t eRWith the alamhie whjet
desi gndfPes F, d, Br meyareammdeotoanmssya‘fmwaﬁﬁ ptiéﬁ&llygnat es a 5-7
e et Y Sy SLem GiRmg el ndlbroaichTLaLaR1 AR o W00 GBY D° fhe SR

or different, selecte optionally

cont ai ni ng one dBusnd RepaAte e@héﬂ?ﬂl’&ﬂ#’tﬂv l't¢rea CcWIIth@kélkwlcg-l ng systens

Included in the term sleakdn sWnereln
XL is NR O or S and@ﬂ{'ﬂm ogﬂ‘e%onﬁ%rhgteﬁ bﬁﬁk glagé@

her ei nbel ow.
15 m, p and x are each independentiy 0 or an integer of 1 or 2: or

a stereoisomer thereof or a pharmaceutically acceptable salt thereof.
As used in the specification and claims, the term halogen designates F, Cl, Br
or | and the term cycloheteroalkyl designates a 5-7 membered ring éystem containing
1 or 2 heteroatoms, which may be the same or different, selected from nitrogen,
20  oxygen and sulfur and optionally 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:

xl X Xy N
=N X
€ -© 0 )
R

Similarly, as used in the specification and ciaims. the term heteroaryi
designates a five to ten membered aromatic ring system containing 1,2 or 3
heteroatoms, which may be the same or different, selected from N, O or S. Such
heteroaryl ring systems include pyrrolyl, azolyl, oxazolyl, thiazolyl, imidazolyl, furyl,



v

-N-X "NR~3Y X1 XL X1 X1 X1 X1 X “gl LIN) 25 R Singapty,2008s used
< in the specification and{clains, the termheteroaryll desighates a five to
ten nmenbewed3asmemtic ring systemcontaining 1, 2 or 3 h&®EGHRBAMES which
may be the sane or different, selected fromN, 0 or S. Such heteroaryl
ring systems include pyrrolyl, azofyl, oxazolyl, thiazolyl, imdazolyl,
furyf, -7 _ ( ( 0:1 DEC 2006 WD 03/101990 PCT/ US03/ 17466 thienyl,

i nolinyl, i Jinolinyl, i, Ji,nyl, b t hi
Hong ! Soxadbipyf. ol dSsquiRsin B, PARERRIERLE BitzonER etABazaiy
aromati C rd,figb MES TRBerfh &yl dd3iinates a carbecyclic bromatit ving systetn, ag. fiaving |

napht hyl, ant hracenyl or the-Jike. T er hal pal . 8 herein
desi gnat esB-34 E,ﬁerQ?%il’"@r%'GB agR ?‘?@ W@Bﬁ\%r‘f‘é‘%%"%ﬁ% ‘Egh'éﬁgﬁ'ﬁ% ons whi ch
g?sf_ gﬁat 2?1 A6k 1 8¢ %éﬂdfﬁe?éiﬁ@bsigﬁﬁeé B, He!, (aroap bavikg frgmesnedsai+1her ei n

[

H2f, . F, group having fromaone to 2n+l hal ogen at whi ch
may be 3t hehaleges atomgwhich maybe tEﬁéﬁﬁ’P&%’Wﬁ%’”ﬁﬁé‘dg’!e 95'"%@? } ‘e’lagd’sgﬁgﬁycl ic
or tricycligeih &d BHOAAY, haVirg #6iaineltb enbt halogae atbrashiobt i onal | y
cont ai ni ngﬁei,e'hgagp% agdi_t?'o%‘glrwﬂgq er org% oms 10 selected fromN, 0 or S
i ncl uded | may hethesameser diféeIeBnat ed herein are the following ring systens
wherein W2 is thed th T3-ientibePéd BidySiiior eivyLlicshiiipsystersihaving a
described.here%g%éé\/}\?ogﬁe N1 tNN N Crm:y J I\I-Q\iJWNva_ /f I\{V\Z N NN N_
_NIN_ ' N, Navam gt the brdgeheagang qptiongliygontaining 1, 2 or 3 additional heteroatoms

10  selected from N, O or S included in the term as designated herein are the following

ring systems wherein W, is NR, O or §; and R is H or an optional substituent as

described hereinbelow:

X
= N Wau 2NN /N\
fetescipeciecyec less
wz‘lén\l wsz\“ /N\r,N <W2\I4N : ,WQT/N_l_
</NYL_ @J Q/N — <w;,,_'_|'_ \N"’N: N
N
/N < = N /N — /
N R T QR G
= // = // = Y\/ w2~|/n < /j <i"¢N\|N
Nm X N—N Q/N—ilz <\/N N N \

15
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~ N~ N VY i NI NNNJ ~-NW N \ 5x= WN W W2~ VN N | N,
-IEKN]\I_\IiIYIN N W(NJ WNI 2 W L-NJ NJ N-rl\ W2-01-DENaggs N--N
\' NN 2N-N WMOQ”ON 1 Z?1~r!i 15 -8 01 DEC 2006 WO 03/ 108¢9890503/17466
PCT/ US03/ 17466 In the specification and cl ainms, when terns such as
C - Ceal kyl, CrCeal kenyl, C2-C6al kynyl, C3- CYCy_cI oal kyl , cyg! ohet er oal kyl ,
aryl or heteroaryl are desi gnated as be| ng optionally substltut ed, the

nore, e.dg.,
Sort 5 Vo oo R e S '@ﬁﬁﬁ%%&%%be@éa«%iemc?@amenwﬂ -
phar maceut |Q25€Dsaﬂwﬂ¥100¢\:f@&°¥¢foa:a“rvl$ °g?d";,é‘§“ﬁ"<g§ ggwsﬁ gﬁéﬁgﬁggﬁ)ﬁ%&oﬁﬁo sﬂer uenc
et ol SO bl B R it e
Ea: OgleE at demnerdrimare, e,lggﬁmr: Aythoxy bust?nﬁEIgIWemgrib’yer’iﬂ iﬁéﬁ(oxy éar S5y
c:r ggx y? XY, gpggiﬁé%un&l FéWpPH"‘%} orgi'xﬁ W%Jjampmpf sugh @WQMW@Wﬂuemmmmyl 10
al kyl ami do ,strpdere/dlc:hwm Paesistends BBYOPLOR, MDY ¥ othS tnhdial prbpdruch as
heteroaryl ot e examples of such substituents inciude halogen atoms, nitro, cyano, hydroxyl,
alkyl, haloalkyl, alkoxy, haloalkoxy, amino, alkylamino, dialkylamino, formyl,
alkoxycarbonyl, carboxyl, alkanoyl, alkyithio, alkylsuphinyl, alkyisulphonyl, carbamoyl,
10  alkylamido, phenyl, phenoxy, benzyl, benzyloxy, heterocyclyl (such as heteroaryl or
cycloheteroalkyl) or cycloalkyi groups, preferably halogen atoms or lower alkyi
groups. Typically, 0-3 substituents may be present. When any of the foregoing
substituents represents or contains an alkyl substituent as a group or part of a group,
this may be linear or branched and may contain up to 12, preferably up to 6, more
15 preferably up to 4 carbon atoms. _
Phamaceutically 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 sulfonic, methane sulfonic acid or the
20 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
25 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. _
30 Compounds of the invention may exist as one or more stereoisomers. The
various stereoisomers include enantiomers, diastereomers, atropisomers and
geometric isomers. One skilled in the art will appreciate that one stereoisomer may
be more active or may exhibit beneficial effects when enriched relative to the other



cycl oheteroal kyl) or cycloal kyl groups, preferably hal ogen atons or |ower

- al kyl .groups. Typically| 0-3 substituents may be p(esent.ﬁVﬁ@ﬁ 5“@ of the
f or egoi ngvoBh61e uent s represents or contains an alkyl sPEIUYEHE6 as a
group or part of a group, this may be linear or branched and may contain up
to 12, preferably up to 6, nore 15 preferably up to 4 carbon atons.
Pharnaceutlcally acceptable salts may be any acid addition salt fornmed by a

conmpound of formul nd a ph e as
phosphor .%ereowmeu@) er ‘a?ﬁf‘cﬁ%g ?ﬁ%ﬂﬁé @ﬁéﬂb%‘%@hggsmgﬂgr %&ﬁﬂoﬂf\@f’?ﬁb mal oni ¢,
mandel i ¢, giQieeiCdriiéan knbwWsthbiwao sepm'aﬁepenrich@r sdemawprepargmwd)nu c, p-toluene
sul foni c, nethane sujfoni.c .a r fi i nvention
i ncl ude eXew@OISOMErs- bé?@f@gg%%?fw&?md%%\')ﬁ%l %@se%r ug cE)*r‘:rcr)tshhﬁla chin
general, pgR %@T@@tgom mdferc?t ued thwphanﬁadehﬁmﬂpapmmtﬂe sélts thereof. ilhent i on and
whi ch are’readi converted to e inventiv [
Cor r espo n@nm@mnd%tqﬁﬂﬂedﬁ\{%e" g}ay&ﬁ@@% gﬁx@%&fﬁeﬁ&% ﬁré&isr iggwr(rjé% of the
vari ous 254 F&p%j,ﬁévl\ﬁrb‘}a@%qf w@abw&rrmbmwneﬁohhymredomund of formula | or
oun

with a conp ich is not eci fi cal di scl osed upon
adni ni st rat i on Pf@@ﬁ%%@m®d§°?@‘6r'$’ﬁﬂm‘ these mpoun B#B{/{Q{%&Qh sg i ncl uded

are net abgliteswobr dz {39\ CRIZB PretétFeddre thdse cormpdands offuremila bwherefri misd as
active species produ

51 ol 0gi caP. dyeiArED B gl A T
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di ast er eonme ropr’soners and geonmetri In the art

C kille
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enrich or sséhe MMI%'&eiBﬁ@@éérﬁp&ﬁidgofﬁjnﬁnlaolamnﬁcﬂadethosebdmpgjms t he present
i nvention co ¥ises conpounds of Far I e? stere0| SO c}bhereof and

| a
the pH&r mwdeueindds Ryang &y/age K Rusther, Mok, prefeffad 7998 the
i nventi on {gRN D cHhESHAL whdren W St Zis®N; ¥fis 2§ R{ ecumﬁenany éubdlmnedual

phenyl, naphthyl or imidazothiazolyl group; Ro, R; and R, are H; and Rs and R; are
each independently H or C;-Csalkyl.
Examples of preferred compounds of the invention include:

20 2-[3-(phenylsulfonyl)-1 H-pyrrolof2,3-b)pyridin-1-yljethylamine;
2-[3-(phenyisulfonyl)-1 H-pyrrolof2,3-clpyridin-1-yijethylamine;
2-[3-(phenylsulfonyi)-1 H-pyrrolof3,2-clpyridin-1-yilethylamine;
2-{3-[(4-fluorophenyl)sulfonyi]-1 H-pyrrolo[3,2-b]pyridin-1-yljethylamine;
2-{3-{(4-methyiphenyl)sulionyf]-1 H-pyrrolof2,3-b]pyridin-1-ylf}ethylamine;

25  2-[3-(naphth-1-yl)sulfonyl)-1 H-pymolo[2,3-b]pyridin-1-yijethylamine;
2-{3-[(6-chloro-imidazo[2,1-b][1 ,3Jthiazol-5-yl)sulfonyl}-1H-pyrrolo[2,3-b]pyridin-1-
yi}ethylamine;
2-{3-[(3-chlorophenyl)sulfonyl}-1 H-pyrrolo[2,3-b]pyridin-1-yl}ethylamine;
2-{3-[(2-chiorophenyl)sulfonyi}-1 H-pyrrolo[2,3-c]pyridin-1-yl}ethylamine;

30 2-{3(3-methoxyphenyl)suifonyi}-1 H-pyrrolo[3,2-c]pyridin-1-yl}ethylamine;
2-{3-{(4-fluorophenyl)sulfonyi]-1 H-hyrrolo[3,2-b]pyridin—1 -yl}ethylamine;
N,N-dimethyl-N-(2-{3-[(3-ﬂuorophenyl)sulfonyl]-1 H-pyrrolo[2,3-b]pyridin-1-

yllethyl)amine;

-10-



stereoi soners, or as an optically active or enantionerically pure form

- Preferred g@gunds of the invention are those conpounds of 8drBhf 2006
wherein W T Al so preferred are those conpounds of pOr/tdsA7ies

wherein n is 2. Another group of preferred conpounds of fornmula | are

t hose conpounds wherein 10 R is an optionally substituted phenyl, naphthyl

or im dazothiazolyl group. Mdre preferred conpounds of the invention are

th f ; ' ' : ' - ' - d Zi
N ot ner ENReithe RIS tnapfie ! SislndtySuERimocia o R B REINNE o oounas
wher ei n WN-gl'dll;ﬂeﬂm'g-(@R&[&ﬁhlm’mazaﬁcﬂ-ﬁ]ﬁ BRhigRIG-y)duifenyli-i¢f-er r ed conpounds
f f la | ' ds 15 wh ' is 2 d R3 d R
o ormul a %ﬁ?&%'&%éy@%ﬂ@gﬁ‘ﬁ%gm S erein nis an an a

are H Further npouhds are those fornula | conpounds
wher ei n WNN-dgimethyNN-(8-{B4(SzshidRophienylsulfopyi]- didalytrplof2iBbilpyidiied- phenyl

napht hgl or 'gggt%g.ﬁﬁg.azol yl group; R2, R3 and Rq are H; and R5 and Rs are
each i ndependentl’y dr C -C3al kyl. Exanples of preferred conmpounds of the

i nvent i on 3-Bepherylsulf@tylR21 Hay(rplof26-bjpytidiartyyiiprdpan-1-amine;
by ol ol SRSl 51wt BhlY S PSR LA oy )1
H- pyr r ol o[3[3Aphenyisulfdnyi)-1H:pyireio]3,2-alyndin-1-Blptapant #afminggr ophenyl ) sul fonyl ] -1
i by 1 of oS By iR i L RB LR sut fony )1
|2—i: ?g f {1(6I6? [ﬂ@lﬂmﬁ[{&?ﬂoﬂ;m?%ﬁkhwéwnﬁ mﬁp;);)r{cilo[?,%b]gﬁrlidi%-:] -yll}iet_h¥lamine;
H- pyrrol o%@h&dﬁ%}{%ﬁ[’@) i!i§r|\ I)%WH}EBWOP?%&%]?@ : '1%}}%)4@%") suffonyl]-1
I2-I: ? ’ér ' ?l( (2)[anlé{(aar]npﬂlokytrhenyll)wcl)ﬂoﬂw]%!ﬂgw‘rrbbls,z-lc]gyrzidig:1- I}burtaina} -ﬁ{niln_e; | } et hyl am ne;
30 25 ( (SRR GH R pyblpiS oy Pyt -amine; Y1) otV 2 1€
r+ pyr & of oNNSmgtny Nl 42-(2-(phehyisalfonitipyrrobol, S-cifyticid-vgnamyiRmiha; sul fony! ] - 1
N K aitger ROV e B nen ST HSimoiol s myridingg wheielemingio) pyr i di n- 1-
yl } et hyl) diNrdimethglN-IB[BRib6-2OAR1 8-byirbio| 2D B IpyFSTH. 1 RRstyhddfife;
N,N-dimethyl-N-{2-[3-(naphth-1-y1)-1H-pyrrolo[2,3-b]pyridin-1 -yllethyl}amine;
N,N-dimethyi-N-(2-{3-[(4-fluorophenyl)sulfonyi}-1 H-pyrrolo[3,2-b]pyridin-1-
‘ yljethyl)amine;

20  N-methyl-N-(2-{3-[(3-chlorophenyi)sulfonyl]-1 H-pymrolo[2,3-b]pyridin-1-yl}ethyl)amine;
N-methyt-N-(2-{3-[(3-fluorophenyl)sulfonyi}-1H-pyrrolo[2,3-b]pyridin-1 -yi}ethyl)amine;
N-methyl-N-{2-{3-(naphth-1-yisulfonyi)-1 H-pyrrolo[2,3-b)pyridin-1-yljethyl)amine;
N-methyi-N-(2-{3-[(6-chloroimidazo[1,2-b][1 ,3lthiazol-5-yl)sulfonyi}-1H-pyrrolo[2,3-

b]pyridin-1-yl}ethyl)amine;

25  N-methyl-N-(2-{3-[(2-chlorophenyi)sulfonyl}-1 H-pyrrolo[2,3-c]pyridin-1-yi}ethyl)amine;
N-methyl-N-(2-{3-[(3-methoxyphenyl)sulfonyl]-1 H-pyrrolo[3,2-c]pyridin-1-

yllethyl)amine;
N-benzyl-N-(2-{3-[(4-fluorophenyl)sutfonyl}-1 H-pyrrolo[3,2-b]pyridin-1-yl}ethyl)amine;
N,N-dibenzy!-3-[3-(phenyisutfonyl)-1H-pyrrolo[2,3-b)pyridin-1 -yllpropan-1-amine;

30  3-{3-(phenyisulfonyl)-1H-pyrrolo]2,3-c]pyridin-1-yfjpropan-1-amine;
3-{3-(phenylsulfonyi)-1H-pyrrolof3,2-c]pyridin-1-yljpropan-1-amine;
the stereoisomers thereof or the pharmaceutically acceptable salts thereof.

-11-
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N, N-di et hyl - N-{2-[ 3- (napht h-1-yl sul fonyl )-1 :

+ H.pyrrol o[ 2, 3-b] pyndi n- 1{yl ] et hyl } ani ne; ( 0-1 DEC 2006

N, N- di net oy edxko§®o{ 3- [ (6- chl or oi mi dazo[ 1, 2-b] [ 1, 3]t hi'azol - BEVUSEM786Ny| | - 1
H pyrrol o[ 2,3-b] pyridin-1-yl}ethyl)am ne;
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20 whereinW, X, Y, Z, Ry, Rs, Rq and n are as defined herein and Hal is a halogen, with

a compound of formula
HNR;sRs
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the stereoisoners thereof or the pharmaceutically acceptable salts thereof.
+ -11 01 DEC 806 WO 03/ 161990 PCT/ US03/ 17466 This invention & DECPROIYi des
processes f 05’#3‘(?3% ng a conpound of fornmula | as :defined &?ﬂﬁwnﬁﬁsa
stereoi sonmer thereof, or a pharmaceutically acceptable salt thereor, which
processes conprise one of the followng: a) reacting a conmpound of formula
Il 5 Rl S02 R2 Z Hwherein W X Y, Z Rl and R2 are as descri bed

her ei nabov ir bii I ! formula 11 1 | - (CR3R4)r NR5R6
(111) V\he?\g?{érrléllr—llal:ﬁ a?\ grﬁ% Zésréé%% Qg@%ﬁ h%]r:e"?)io Q'V%ﬂ&OF??P"'P&?ﬂaRg?U' > and n are as
descri bed P5 herei nabove in the presence of a base to give a conpound of
formula I; or b) reacting a conmpound of fornmula (V) RL S02 w x R2 Z N
(CRBR4)n Hal M 20 wherein W X, Y, Z, Rl, R3, R4 and n are as defined
herei n andCHal issiphonglatingercompauhd obforomooid of formul a

X*W
D>
X, N

\
(CR n™
s oo O 3R)u-NRsRg
wherein W, X, Y, Z, R,, Ry, Rs, R; and n are as defined herein, with a compound of
formula:
CISO;R;
10  wherein R; is as defined herein to give a compound of formula I;
or
d) reducing a compound of formula XX:
SO,R,
W
X R
2
Y\Z 1\‘1
(CR3CR4),-1CN
Xx)

15 whereinW, X, Y, Z, Ry, Rs, R, and n are as defined herein, to give a corresponding
compound of formula | wherein Rs and Rg are both hydrogen;
or

e) reacting a compound of formula

/Rl
X2 o
GOE
\Z N
(CRsR )N



HNRSR6 -12 WO 03/101990 DEC 2006 PCT/US03/17166 wherein R5 and Rs are as
- defined herein to give afconpound of fornula |; or €)-sui p[h rﬂﬁpa

conpound WoOfHmrargoa XVi: Xlow R2 C ~\ Y, | ~Z ;5 (xvl) PCFERIB)WMQSRG
wherein W X, Y, Z, R3, R4, R5, R6 and n are as defined herein, with a
compound of formula: CISO2R1 10 wherein R, is as defined herein to give a
conpound of fornmula I; or d) reducing a conpound of formula XX SO02R1 W
R2 Y~ (CR3LR4)1-1CN 15 wherein W X, Y, Z, Rl, Ra, R4 and n are as
defined herein, to give a corresponding conpound of fornula | wherein RS
and R6 ar hbedimwhXdYpBeR;, By, R, nendim ate 2s defingd bateimwith Hydrazine tR1 w sot

give a corresponding compound of formula | wherein Rs and R are both hydrogen;

or
5 f) converting a basic compound of formula | to a pharmaceutically

acceptable salt thereof or vice versa.

The compounds of the invention are conveniently prepared by processes

10  illustrated in the following flow diagrams wherein Hal represents Cl, Bror l.

Flow Diagram |
/W 802‘R1 \ SOZ—Rl
X =
\ base X \

| Re 4 Hab(CRR)NRRs 220w | | R,
A X

z H Nz

413) (£R3R4):T NRsR¢

(Im

15
Bases suitable for use 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 a basic azaindole nitrogen atom.
Solvents suitable for use in the process of the invention include polar solvents
20 such as dimethyl formamide, dimethyl sulfoxide, acetonitrile, tetrahydrofuran, or the
like. if two immiscible solvents are used, a phase transfer catalyst may be present.
Preferably, fbr the preparation of those compounds of formula | wherein Rs and Re
are H, the compound of formula I may be reacted with a base as described
hereinabove in the presence of a phase transfer catalyst, such as
25 tetrabutylammonium hydrogensulfate, to give the desired compound of formula |
wherein Rs and Rg are H.
Altematively, compounds of formula | wherein Rsand Rg are H (la) may be
prepared by reacting the formula Il compound with a di-haloalkyl compound of
formula IV to give the 1-(haloalkyl)azaindole of formula V; reacting the formula V

-14-
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- wherein W X Y, Z R1,*R2, R3i R4, n and mare as /defined h8rebEC 35 h

hydr azi ne W"ﬁu’\}g”a correspondi ng conpound of fornula | whetgiweRBsgnd R6
are both hydrogen; or 5 f) converting a basic conpound of fornula Ito a
pharmaceutically acceptable salt thereof or vice versa. The conpounds of
the invention are conveniently prepared by processes 10 illustrated in the

W S0P R1i el iR sty e e B iadBlor Rfmbnany andy, 7. 0

'1% N (~ ( FPachngsaifintapeediate with dwdragine tapive thiedesired formutaiia qongwaag. of t he
i ti ' H, -.Bu, . NaOH
convent | one heatRofl SERRhcR Dl Ak Baai i ieraiRsiat prererts BB At e

nitrogen atom Solvents suitable for use in the process of the invention
I-ncl udes pol ar solvents 20 such as dEEé E%I form‘am' de, dinethyl sulfoxide,
acetonitrile, tetrahydrofuran, or t Ira two i nm scible solvents are
used, a phase transfer catal yst may be present Preferably, for the
preparation of those cogpounds of formula | wherein RS and Ft6 are H the
conpound of fognula PP2mdy be reacted with a basg as deg*(grﬁlbed

< \ x? N\
1] Ry + Hil~(CRRY-Hl —> | | R,
X, N '~ N

Z
)
CR —
an awv) (CRsRo)Hal
(8]
L (8}
w sog ™ So; Ry
=z W
X H,NNH, X
! | Vg, ? I | N\ g,
"N
\Z 1;1 \Z Ilq (8]
(CR:R):-NH, (CR:RdrN>;©
(Ia VD

Compounds of formula V may also be reacted directly with an amine,

10 HNRsR;, to give compounds of formula I. Compounds of formula II may be prepared
using conventional synthetic methods and, if required, standard separation and
isolation techniques. For example, a nitropyridine compound of formula VIl may be
reacted with a chloromethyisulfonyl compound of formula Vil in the presence of a
strong base to give the intermediate of formula IX; said formula IX intermediate may

15  then be treated with a reducing agent such as Fe, Zn or Sn in the presence of an
acid to give the amine of formula X; said amine may then be acylated with the
appropriate orthoester of formula XJ to give the formula X)) compound; and said
compound may be cyclized in the presence of a base to give the desired formula Ii 3-

15



her ei nabove in the presence of a phase transfer catalyst, such as 25

- tetrabutyl ammoni um hydrodensuffate, to give the desired conBdiRE 8406f or mul a
| wherei W&83/a01d90R6 are H. Alternatively, conmpounds of foPGUIUSIN1T¥ser ei n
R5 and R6 are H (la) may be prepared by reacting the fornmula Il conpound
wi th a di-hal oal kyl compound of formula IV to give the 1

- (hal oal kyl )azai ndol e of fornmula V; reacting the fornula V -14 01 DEC 2006

WO 03/ 101990 PCT/ USO3/ 17466 azai ndole w.th .potassi ym phthal i m de,.to give
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hydr azi ne dng M M&kdsB& Siadhdsit Jap! B8 -858.2The rgacticn! sequehee issshowh imflowequence

is shown in flow diagram!ll wherein Hal represents d, Br or 1. 5 Flow
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Compounds of formula 1l may also be prepared directly from an azaindole
compound, i.e. an azaindole of formula Xlil may be reacted with iodine, optionally in
10 the presence of Kl, to give the corresponding 3-iodoazaindole of formula XIV and
said 3-iodoazaindole may be coupled with an appropriate thiol of formula XV to give
the 3-thioazaindole of formula XVI. Said formula XV] compound may then be
oxidized using conventional oxidizing reagents such as H,0,, m-chloroperbenzoic



\z I NZNOI ("a) (cRBRA)NNH2 (CRBR N (VI) I 0 Conpounds of formula V
- may al so be reacted directly with an amine, 10 HNR®R6, to gBVeDRM@SuUnds of
formul a | . Wonoai®e9esds of formula ||l may be prepared using WP}I?RQI
synthetic nethods and, if required, standard separation an I solation
techni ques. For exanple, a nitropyridine conpound of formula VII nmay be
reacted with a chioronet hyl sutfonyl conpound of fornmula VIII in the
presence of trong base to give the interngdiate of forrmula I X, said
formul a I)@?'&Péﬁ"ﬁé‘g?g‘l @?QFEWQL@%WEN'W@”F? eedhgireastion ischownigflament such
as Fe, Zn @aglfmiv) the presence of an acid to give the amne of formula X
said am ne may then be acylated with the appropriate orthoester of fornula
XI to give the formula Xl I conmpound; and said conpound nay be cyclized in

the presence of a base to give the (ﬁ@,j.,r%,gg{mjl a 11 3 . 01 DEC 2006 WO
€

03/101990 PCT/ US03/ 17466 sul fonyl azal . e general synthetic nethod
i's deseri bed by W Wj ci echowski and M Mkosza, Synthesis 1986, 651-653.
The reaction sequence is shown in flow diagramlIll. Flow DiagramlIll 5
CLCH2S02- R, Wx SOZ, (vimx Y'Y, Z N2 N2 }VU) ( j Zn. HC1 w S02- Rl
R2C( O al kyl )3 W SEZRI (XI) LKI x7 N\ __=r
| l R, ———> | l 2
~ N >~
(XIm) (x1v)
R;-SH, Pd Salt
XV)
SOz-Rl S_.Rl
X2 \ <2
[o
‘1( I R : ' I \ R,
X '~
z N , Ny N _
a XVD

Altemnatively, the formula XV1 3-thioazaindole intermediate may be prepared
in a single step from the azaindole of formula Xl by reacting said formula Xill
10 compound with the formula XV thiol in the presence of iodine, preferably in a polar
solvent such as aqueous alcohol. The thus-obtained formula i compounds may then
be carried on to the desired compounds of formula | by alkylation of the basic
azaindole nitrogen as shown in flow diagrams | and Il hereinabove.
Compounds of formula XIIi may also be converted to the desired compounds
15  of formula | wherein Rs and Rg are other than H (la) by reacting the formula Xill
azaindole with an amine of formula illa wherein Rs and R are other than H to give
the N-alkylated compound of formula XVII; reacting the formula XVII compound with
a sulfonyl chloride of formula XVIII, optionally in the presence of a reagent such as



W I YW\ZNI ZNH2 (~) (x) base S02-R1 Wx RR Y Z HCoOrC:rgounds of
- formula 11 may al so be priepared directly froman azaindole * %Bumﬁ I.e.
an azai ndove oafiorper nul a Xi11 nmay be reacted with iodine, opCramsed/imes n 10
the presence of KI, to give the correspondi ng 3-i odoazai ndol e of formula
XI'V and sai d 3-iodoazai ndole may be coupled with an appropriate thiol of
formula XV to give the 3-thioazaindole of fornmula XVI. Said fornula XVi

conmpound may_then be oxjidized using, conventional oxi.dizi reagents such
as H202, M@ﬁ@ﬁpb?@@%@ﬁhﬁtw" e desh %ﬂ%ﬁﬂ?ﬂéﬁ“%&l US03/ 17466
aci d or t BgnildrCcdntboahibffoi@a | WhetdirfR) and M areTHI) treay bBiprepazadt i on i s

shown in flow diagram V. Flow D a r%raylv

P19 ' Kireety o haiannadiimeraednie By eacing s formuta it ingimediat | R - Y
with a nitrile of formula X1X to give the comresponding alkylated compound o_f _formula
5 XX sulfonylating said formula XX compound to give the compound of formula XXI;
and reducing the formula XXI compound using conventional reducing reagents such
as borane in tetrahydrofuran (THF) to give the desired compounds of formula Ib. The
reactions are shown in flow diagram V wherein Hal represents Cl, Br or I.

10 Flow Diagram V
xZ N\ Hal(CR3Ry), ;CN W
| | 2 ! xZ \
Y\Z N XX | l R,
X1m) (CR3RY,1CN
xx
Hal-(CR3R)y-NRsR¢
CISO;R,
(Ia) VI
Ag(0SO,CFy)
w |
Z
P
SO:R,
Yo N W
\ SO 0\
(CRR, NRSR | R,
XVID) Y, 7N
\
(CR3R9p1CN
CISO.R, )
0:4)11))
Ag(OSO;CFy) B, THF
SOR; PO
Pl xfw
]i{/ I 3\ 2 l I 3 Ry
I~ N ¥~ \
(\CR3R4),,-NR5R6 (CR3R,-NH;
(1a) (Ib)



S02 R SR x Xw w240 R | \ 1 R10) y 2 \ZH~ZH(II)(XVI)
- Alternati veI y, the formula XVI 3-thioazai ndoI e i ntérnedi at e0'FDECHA0Pr epar ed
in a singl WOsB34pI9e om t he azaindole of formula X Il by reagdigospisge

formula XII1 10 conmpound with the formula XV thiol in the presence of
I odine, preferably in a polar solvent such as aqueous al cohol. The :
t hus- obt ai ned fornul a II corrpounds may then be carried on to the desired

conmpounds of fo | ation of the basic azaindole nitrogen as

| I | k
shown in flow d& F‘?rQEa oyshy, 3 Péﬁ""l‘\‘érlW%BHQ@OfMWWGEaTﬁUSFQﬁWWHHGXI 11 may
al so be CQfé&héﬁd)beS Higordes rélaﬁhg:em%fw&ed bYE-AT6 m@aw fclud E@%&‘tbp R5 and
an

1% are other than H (la) by reactl the formula XlI azal n
am ne of fBPeH P&fﬁOﬂP‘&vm@a‘épfﬁ' RSY r-wszo(gné've—stﬂeefodsmmveoo-gheuce t he

N-al kyl at Qﬁ'scﬁ&é?@ %F‘Qxéif'\plfe Nz'ﬁHi'n%r’Ms‘.easé eﬁ&ﬁdn@&\ 4 Hi@e% %rﬁioﬁ(\éehcntc ompound

with a sulfonyl chloride of fornula XV ona presence of a
reagen? sH§Prdey. anxiety, eniepsy, degessig, mbsemmwlsimrqmsleep Ag( OSO2CF3)

or Bi ( OSOgfide %ﬂq a. Simlarly,
conpounds ofo’%?%rs nﬁ&r&é@\%ﬂgﬁg\(ﬂﬁ%ﬂgﬁﬁ B@PQ&H ‘{)"?J M‘Sé feegwgr ed

di rect |y fdissidernsdsuchranangrexia or hulimia)nsahizapbrepia, rmamryhgs shisaidédrer mul a XI | |

Al kyl ot ed Seanateh M ihewfirip g BBt otk e ¥ iy B8RS compound
to give tlaastointsstingl disordess surhasymitable howet sypdomey Acdcerdingtyythesprdéntc onpound
(T Fo aRsono 2*°£%?%&ﬂﬁn§§8ﬁé3§§%@*ﬁg?f£ﬁ SR B et Bl AN - <o hown
in flow disxgteanielateghter efiaffeslad by the BtF@ receptor iBa patient.in A€edtheveobivhigham V. N
comprises providing said patient a therapeutically effective amount of a compound of
formula | as described hereinabove. The compounds may be provided by oral or
parenteral administration or in any common manner known to be an effective
15 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 directiy 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
20 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 pattem 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
25  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
30 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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Solid carriers suitable for use in the composition of the invention include one
or more substances which may also act as flavoring agents, lubricants, solubilizers,
suspending agents, fillers, glidants, compression aides, binders, tablet-disintegrating
agents or encapsulating materials. In powders, the camer may be a ﬁnely divided

5  solid which is in admixture with a finely divided compound of formula 1. In tablets the
formula | compound may be mixed with a carrier having the necessary compression
properties in suitable proportions and compacted in the shape and size desired. Said
powders and tablets may contain up to 99% by weight of the formula | compound.
Solid carriers suitable for use in the composition of the invention include calcium

10 phosphate, magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin,
cellulose, methyl celiulose, sodium carboxymethyl cellulose, polyvinylpyrrolidine, low
melting waxes and ion exchange resins.

Any pharmaceutically acceptable liquid carrier suitable for preparing
solutions, suspensions, emulsions, syrups and elixirs may be employed in the

15 composition of the invention. Compounds of formula | may be dissolved or
suspended in a pharmaceutically acceptable liquid carrier such as water, an organic
solvent, or a pharmaceutically acceptable oil or fat, or a mixture thereof. Said liquid
composition may contain other suitable pharmaceutical additives such as
solubilizers, emuisifiers, buffers, preservatives, sweeteners, flavoring agents,

20 suspending agents, thickening agents, coloring agents, viscosity regulators,
stabilizers, osmo-regulators, or the like. Examples of liquid carriers suitable for oral
and parenteral administration include water (particularly containing additives as
above, e.g., cellulose deriv.atives, preferably sodium carboxymethyi cellulose
solution), alcohols (including monohydric alcohols and polyhydric alcohols, e.g.,

25 glycols) or their derivatives, or oils (e.g., fractionated coconut oil and arachis oil). For
parenteral administration the carrier may also be an oily ester such as ethyl oleate or
isopropyl myristate.

Compositions of the invention which are sterile solutions or suspensions are
suitable for intramuscular, intraperitoneal or subcutaneous injection. Sterile solutions

30 may also be administered intravenously. Inventive compositions suitable for oral
administration may be in either liquid or solid composition form.

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



Advant ageously, the formula I conpounds of the invention ar& sefﬁh$for t he
treatment of CNS disortlers relating or or affected by 5- HT60 ! p

i ncl udi ng WB®M19%p0d, personality, behavioral, psychiatrPET/USEGHTHES ve,
neur odegenerative, or the |like disorders, for exanple Al zheiner's disease,
Par ki nson' s di sease, attention deficit 5 disorder, anxiety, epilepsy,
depressi on, obsessive conpul sive disorder, sleep disorders,

neur odege Ir 36 iiteld . r eedi ng

i sor dor s o erf ARG 88 e HEl o BBl Wl BE'sB880 and T Gcc,

di sor der s Ungadyieg atnsipieq eftheinvratiemvislanyma@y dr ug or ni cotine abuse, or the

i ke or certai ! y i i Lrltabl owel
syndrome. Acco ?'J‘le%@'f" ﬁﬂmagér'gi%%? gl’lcg&f rﬂ\f/éiee%r %bﬁn%t?c;ﬁséé%ﬁ% rﬁ}f" 00 >f or t he
treat nent @Gk n‘tndslg\ﬂé desighateimeetbyane ghloride anddimethybtoemamideat ed to or

affected - ' LN @ i 1 .Reed thereof which -
conpri gesq%sr&g\%lﬁvl ?E%ﬁ@aggﬁ?%wgﬁgﬂwfgg{ﬁqg&gﬁ?598\"9 ‘i ve anmount of a
conmpound of fornmula | as described herei nabove. The conmpounds may be
provi ded by oral or parenteral adm nistration or in any comobn nanner
known to be an effective 15 admnistration of a therapeutic agent to a
patient in need thereof. The term " providing" as used herein wth-respect
to providing a conpound or substance enbraced by the invention, designates
either directly adm nistering such a conpound or substance, or

adm nistering a prodrug, derivative or analog which forns an equival ent
anount of the conpound or substance within the body. 20 The therapeutically
effective anmount provided in the treatnment of a specific OCNS disorder nmay
vary according to the specific condition(s) being treated, the size, age
and response pattern of the patient, the severity of the disorder, the-
judgnent of the attending physician and the |ike. In general, effective
anounts for daily oral adm nistration nay be about 0.01 to 1,000 ny/ kg,
preferably about 0.5 to 500 ng/ kg 25 and effective anpunts for parenteral
adm ni stration may be about 0.1 to 100 ng/ kg, preferably about 0.5 to 50
ng/ kg. In actual practice, the conpounds of the invention are provided by
adm ni stering the conmpound or a precursor thereof in a solid or liquid
form either neat or in conbination with one or nore conventional
pharmaceutical carriers or 30 excipients. Accordingly, the present

i nvention provides a pharnmaceutical conposition which conprises a
pharmaceutically acceptable carrier and an effective

-21-



anount of a conpound of fornmula | as described herei nabove. -19 01 DEC 2006
- WO 03/10199&,PCT/USO3/1746B Solid carriers suitable for use i0nl DE@ 2006
conposition @ nvention i nclude one or nore subst ancePomnisos1 gy al so
act as flavoring agents, |ubricants, solubilizers, suspending agents,
fillers, glidants, conpression aides, binders, tablet-disintegrating
agents or encapsulating materials. In powders, the carrier may be a finely
divided 5 solid which is in adm xture with a finely divided conmpound of
formula |I. Intablets, the fornul aEXAMBERAND may be nixed with a carrier
havi ng the necessary conpre55|on properties in suitable proportions and
conpacted ik oeS|red Sald pomders and tablets may
contain up ; : -t L :
suitable for use in the conp05|t|on of the |nvent|on i nclude cal ci um 10
phosphat e, magnesi um stearate, talc, sugars, |actose, de§, , Starch,
gelatin, cellulose, nethyl ceIIquse, sodi um car boxypgei# el I ul ose,
pol yvi nyl pyrrolidine, |ow nelt||g waxes and i exchange I ns. Any'
phar maceut i eptabb d carrier s gar i
sol uti ons, WSH_ es\cﬁ}” ups—3an i girs/may be enpl oyed in
the 15 co Si f of the enti on. Conpoun ornmula | may be
di ssol vad or §uspeHded in a pharnaceutlcally acceptabl e liquid carrier such
as water, an organic solvent, or a pharmaceutically acceptable oil or fat,
or a nixture thereof. Said quuid conposition may contain other suitable

sbiaipeibamiirofig i yiibmpernd fad T i
t hi ckeni ng '3 S%%?sa"% ag?iﬁ'&l’wem “%H°gﬁ9§t"f WW@QG‘#& 3smub|)| i zers,
osno-r egul a‘ftﬁr%ﬁmﬁgfdﬂm hln'@-?@mgﬂbﬁﬁorp&f% &@%%@{4}/ con@a' le for oral

and parenteral admnistration include water ni ng

addi ti¥8s £HCltiggddeds ffter 39aminiat o‘é%Cdteemylmnee(gm rplr.,asemhb» issadied

b t | cohol
ond. pol ynyqha REfealtGP & albRedtd faln b RIRerE) KNlrtBd R SS degeof 1o °
(e.g., fradhe tﬁmcwsmagﬂmateq in vanub a'eaied|mﬂ1csam)ate8(aqueqmrm©0§énd

d t t.hyl ol eat
gr m In|S 3 p: gtg;ﬁaﬁyg@%gﬂzﬁzr THeYorganiCeRBci hrl cbhbifish Shd Boiindseliyy! ©! eate

Vacuo.” The resuttant residue is crystallized from methanol/H,O and recrystallized
15 from CH:Clo/hexane to afford the title compound as an off-white solid, 1 26.g, mp

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

EXAMPLE 2

20 Preparation of 3-(Phenyisulfonyi)-1H rolof2.3-b idine

//' s~\<i:::> Scb——<::::>
N\ S

(R~ — x$
H N g

A solution of 3-(phenytthio)-1 H-pyrrolo[2,3-b]pyridine (100 mg, 0.44 mmol) in
25  t-butyl alcohol is treated with MnSO,-H,0 (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

-22.



Conposi tions of the invention which are sterile solutions or suspensions
-are suitable for intranuscular, intraperitoneal or subcutanepysdenpggti on.
Sterile sol MQ 84d19980 may al so be admi ni stered intravenousl Yp ,} entive
conpositions suitable for oral admnistration may be in eit hes /ﬁ%d/d?ﬁ‘or
solid conposition form For a nore clear understanding, and in order to
I[llustrate the invention nore dearly, specific exanples thereof are set

forth hereigbglaw., IThe fol | ow ng exanples -20 01 DEC 2006 WO 03/101990
PCT/ US03/ T ARECS A %}J"Pmd_c&%ﬁ-@ ® Epagtiosri stirsed o6 28 atRGRC shilated as
limting thaitis catpratedwhuedaleNAMCOY aRtl iskirhBtbE itk Bty D Scdiitye Fﬁwa&@ﬁ{gi},[eg%sway-

magnet | ¢ 'r esonance

The term HNMR desi gnates proton nucl ear
CH2Cl 2 and W"g‘&gaﬂ‘a‘f everMaR«and conrentraled iarvacue.nShiomatograpmyiiicsy 5

respect i vel methAhb!:CHUOLYBE thE Fadultiinti resiBs ' | O support. -21
0" 1 WD_03/10199Q. C E Do0a a5 ﬁ%fé’g%?ﬁxbﬂﬁ‘“?@?%@im i-on-of -
34PhenyPt hiEFDE % P (15 thexans iq afford the titlocompogntdas a pinkish-whité H N H A

sol uti on ofggkgt t e . 59.4 mmol ). in CH2Cl 2 is

chill ed toqﬁgé%ygﬁgm?? ?aspgcla ro%é{mgrs'éee%w';‘f'ﬁg?srﬁﬂef’%fr Jé’c’i’f‘*"'g‘ Bide (4.1
m., 5.3 mmol). After stirring for 30 mn at -78C, a solution of .
7-azaindole (5.2 g, 44.0 nmol) in .10 CH2ClI 2 is added. After 30 mn at
-78C, triethylamne (74 nL, 534 moEXAMPLE3led and the reaction is allowed
to reach anbient tenperature. After stirring for 3.5 days, the reaction is
concentpat --__ 2 W th saturated aqueous NaHCO3 and extracted
with CHZC =P E3-{phe yh-tHmpyrrotol2:3blpyridine n

A solution of 3-(phenylisulfonyi)-1 H-pyrrolo[2,3-b]pyridine (4.30 g, 16.6 mmol)
in 1,2-dichloroethane (33 mL, 420 mmol) is treated with Aliquat®™ (6.9 g) and 50%

15  aqueous NaOH (1.6 g, 20 mmol). The reaction is stirred for 6 h at 45°C. The cooled
solution is diluted with H,O (200 mL) and extracted with CH:Cl> (3 x 250 mL). The
combined CH,Cl, extracts are dried over MgSO0, and concentrated in vacuoto a
brown gum. This gum is chromatographed (1:4 ethyl acetate:hexanes) and then
crystaliized from ethyl acetate:hexanes to afford the title compound as a white solid,

20 3.84 g, mp 117-119°C, characterized by mass spectral and HNMR analyses.

'Tricapryimethylammonium chioride, manufactured by Aldrich, Milwaukee, WI



vacuo. The resultant residue is crystallized from net hanovH20 and
recrystallized 15 from CH2Cl 2Jhexane to afford the title conf@UDEC 806an
of f-white wolditho199¢6 g, np 188-189C, characteri zed by Mas PCIPEDBM Abs
anal yses and HNMR anal yses. EXAMPLE 2 20 Preparation of
34Phenyi sul fonvi ) -1Hpyrrol o(2. 3-bl pyridine S S02\ ()OO HI NN HA
solution of 3-(phenyfthio)-1 H pyrrolo[?2, 3-b]pyridine (100 ng, 0.44 mol)
in 25 t-butyl alcohol is treated with MnSO4H20 (4 ng, 0.020 mmol ) and
cooled to 0OC. A mxture of 30% aqUEXAMPLEA ogen peroxide (500 ng, 4.41
mml ) and 02 N aqueous -22 01 DEC .2006 WO 03/101990 PCTI US03/ 17466
NaHCO3 (7.5 nlL) is added dropvm se. The reactlon is stirred for 23 h at 20C,
diluted vPichasation af 242-§3:(Ri B rataf2,8sbipyridine-Teyllethyllathy ot e,
The conbi ned. o éﬁ ?‘edl‘l ed over I\/gSO4 and concentrat ed in vacuo.
Chr omat ng—%ﬁm :CH2C1 2) of the resultant residue yields a
solid product which is 5 recrystal l'ized §rom CH2Cl 2/ hexane to afford the
title conpound as aglnk| ite 58 ng, np >250$DZOC terized
; \ ,

by mass spectr E 3 10 p @
rol of 2 | avif 1 dNge SE&/S02 \ N
)-A Hpurrof ol 2, 3-b] pyri di ne
N N

1-(2-Chloro
\NNHNN

\L 0
a N

(4.30 g, 16.

0

A solution of 1-(2-chloroethyl)-3-(phenylsulfonyi)-1H-pyrrolo[2,3-b]pyridine
(3.84 g, 12.0 mmol) in DMF is treated with potassium phthalate (2.78 g, 15.0 mmol,
heated at 115°C for 16 h, cooled to room temperature, diluted with water and
10 extracted with ethyl acetate. The combined extracts are washed with brine, dried
over MgSO, and concentrated in vacuo. The resultant residue is crystaliized from
CH,Cl/hexane to afford the title compound as a white solid, 4.54 g, characterized by
HNMR analysis.

15 EXAMPLE 5

Preparation of 2 Phenylsulfonyl)-1H- olof2,3-blpyridin-1-yljethviamine
dihydrochloride

~ 5O
-
R (rs
x N
N 2) HCl

N . 2HCl



in 1,2-dichloroethane (33 nL, 420 mvl) is treated with Aliquat(r)' (6.9 g)
+ and 50% 15 aggeous NaOH:(1.6 g, 20 nmmol). The reaction is stgrrpeg o 6 h
at 45C. Theeb®Y ¥ sol ution is diluted with H2O (200 ni) ar],g:ﬁ@g t ed
with CH2Cl2 (3 x 250 M.). The conbined CH2Cl 2 extracts are dri 3/(%'8?
MySO4 and concentrated in vacuo to a brown gum This gumis
chromat ographed (1:4 ethyl acetate: hexanes) and then crystallized from
et hyl acetate: hexanes to afford the title conmpound as a white solid, 20

S o LEtE areaslsorhab pai Sopydc AR S.

.23 01 DEC 2 06,I@m%ﬂ%19@?@?@@@%%@@%&5@@@r%&%@ on of

242-13- ( Phé'xa'fasz!ﬂer k365 eY.diester. ab 581G for i3di, nendengriateattinyhdud, thiuted

i soi ndol - With(@atpr sicexeraBled SR CHJSLS indldNxfracts ArShndy 0@ l uti on

C T s

heat ed at DEMTRGLCHIGhof Moresieile oo 08 fESBAE i il iRyl vat er and
S

10 extract ' ate, The conpined extracts ar Wi
brine, dri g%awg&@f El‘k}gé]s&aaﬁ@eu c?ﬁS@QF{F‘F E'tegga'?i apighfied withaN aquegusil r esi due
i s cryst al Rnd eanganyaiorGAMACQs. heystatizationalt tas @stilfit Fedidud frgpypound as a white

solid, 4.5 ' nal visi s.. XAMPLE 5 Preparation of
243- ( PE@nylég&ﬂ‘o gﬁ@%@ﬁ?%@@%ﬁ% AW g, P2l G pRioRd TG,
di hydr 0¢hi rargetedged kyymags spectral and HNMR analyses.

15
/N‘CH3
CH;
20 A solution of 3-(phenylsulfonyl)-1 H-pyrrolo[2,3-b)pyridine (400 mg, 1.55

mmol) in dry DMF is chilled to 0°C, treated with sodium hydride (60% in oil, 97 mg,
2.43 mmol), stirred for 3 h at 20°C, cooled to -20°C, treated with 2-(dimethylamino)-
ethyl chloride hydrochloride (336. mg, 2.33 mmol), stired at 60°C for 16 h, cooled to
room temperature, quenched with water and extracted with ethyl acetate. The

25  organic extracts are combined, washed with brine, dried over MgSO, and
concentrated in vacuo to afford the free amine of the title compound as a yellowish
gum. The gum is dissolved in ethanol, treated with 1N aqueous HCl and
concentrated in vacuo. Crystallization of the resuftant residue from ethanol/ether



1) HZNNH2 \N N 2) HC7 NN AONNH .2HCL 1 O 20 -24 DEC?[gﬂ V@G
03/ 101990 PCT/ US03/17466{ A sol ution of 2-(2-[3-(phenylsul f% @F?-

H- pyrrol ay8.034@ppyridin-1-ylJethyl}-1 H isoindol e-1, 3( 2H)PQN/G303/17466 54 ¢,
10.5 mmol ) in dioxane is treated with anhydrous hydrazine (8.3 nlL, 265
mml ), heated at 50C for 3 h, concentrated in vacuo, diluted wth water
and extracted with CH2CI 2... The conbi ned extracts are dried over MPJSO4 5

and concentrated in vacuo to give a c|ear,.gumresj raphy (1:9
met hanolafforgsche Jitle tompeundsas %8@"“&4’? 6‘?'&@ qt1 ﬁgﬂq' %Eg‘ﬂ?ﬁ‘e’cg)& %ﬁ%&?&.d?e

conpoun %{ﬁg? 'QH[H:] H¥hdijsgs. anm ne is dissolved in ethanol, acidified
wth ZN%J%'@%U%D fa an Mconce)rr?'?r ation in vacuo. Crystallization of the
resul tant residue from ethanoVether affords the title conmpound as a white

solid, 3.20 g, nmp 195-197C, 10 charact Er | zed by mass spectral and HNWR
anal yses. EXAVPLE 6 Preparation t hyl - N-f 2-f 3- (ahenvi sul fonyi)-'B
H nvrg ol oF2,3 blevridin- 15 1-Yl]ethyllam ne di hydrochioride 3 S02 C,,,-\/

5
=0z \Pfeggl;lgt'ior} ¢::l|‘\l 2:{H3-N[(4-NMgth%gh|§-nCﬂ)snllﬁmg—y' -1H-pvrrolo[2.3-b idin-1-

ethviamine dihydrochioride
1) c:1{3—<;>—so-cn3 SO,
Z Z \ CH,
) N 2) [0] |
—— S
NN N 3 g A NN N2
o)

.2HC1
o QL NH,

o}
5) H,NNH,

6) HCl

10
Using essentially the same procedures described in Examples 1 through 6

hereinabove and employing 7-azaindole and methyl p-tolyl sulfoxide as starting
materials, the fitle product is obtained as a white solid, mp 21 5-217°C, characterized

by mass spectral and HNMR analyses.

15
EXAMPLE 8

Preparation of 3-lodo-1 H-mrolo[z,s-b]midine

20 .

P |
SN § x N

N g

A solution of 7-azaindole (20.0 g, 169 mmol) in ethanol is treated with iodine
(57.9 g, 228 mmol), potassium iodide (37.8 g, 228 mmol), and 1N aqueous NaOH
25 (204 mL, 204 mmol). After stirring for 4 h at 20°C, the reaction is diluted with water
and extracted with ethyl acetate. The organic extracts are combined and

-26-



20 A solution of 3-(phenylsul fonyl)-1 Hpyrrolo[2,3 b] pyri di ne 400 ny,

1.55 mmol) in dry DMF s chilled to OC, treated vm/th sodi umOnly Gd@]ﬁ(GO%
in oil, 97 W@WIMM mol), stirred for 3 h at 20C, cool ed POTAREMG74dsr eat ed
W th 2-(d| met hyl am no) - ethyl chloride hydrochloride (336 ng, 2.33 mmol),
stirred at 60C for 16 h, cooled to roomtenperature, quenched with water
and extracted with ethyl acetate. The 25 organic extracts are conbi ned,

washed with brin drie tq afford
e ree rievBReq il tHE bt reidle ESRRRIGPRHSH sidhniafiNt o L

di ssol ved aﬁbrétﬂeaiﬂelcpmpbam asla pirkishdwhitecxolid, 854 §iGhp almt}zot"@)cent r at ed in
vacuo. tallization of the res resi due from et hanoUether -25 0.1
DEC 2006 %%9%@%@5&@?’1@&@%@%&?% he title conpound as a |ight
tan solid, 111 ng, np 214-217C, characterized by nmass spectral and HNI\/R
anal yses. EXAMPLE 7 - 5 Preparation of 243-((4Methvl phenyl I sul I'f onyl [ -

H pyrr 6l of 2. 3-bl pvridin-1- yll et hylEXAMPLEBhvdrochl oride 1) H3 / \ SO(I\/B
SOOP, 2) [03 CH3 NNNN3) 0-~/CCXY 0 Z .2HC 4) . | ILK NH2 5) H2NNH2
0 6) Ha 10 Using essentrally the same procedures described in Exanples 1
t hrough 6 Plepats . , &-pyn : inehyl p-tolyl

sul foxi de as starting materlals t he t|tIe product Is obtained as a white
solid, nmp 215-217C, characteri zed by mass spectral and HNVR anal yses. 15

1 S
™ N + HS_Q_F —_— N, | y
) H

N

10

A solution of 3-iodo-1 H-pyrrole[2,3-b]pyridine (4.0 g, 16.4 mmol) in DMF is
treated with 4-fluorobenzenethiol (2.09 mL, 19.7 mmol), potassium carbonate (3.40
g, 24.6 mmol), and copper iodide (4.21 g, 22.1 mmol). The reaction mixture is
15 heated at 65°C for 4 h, cooled, diluted with conc. aqueous NH;OH and extracted with
ethyl acetate. The extracts are combined, washed with brine, dried over MgSO, and
concentrated in vacuo. Chromatography (1:50 methanol.CH.Cl,) of the residue,
followed by methanol/H,O crystallization affords the title compound as an off-white
solid, 3.56 g, mp 183-184°C, characterized by mass spectral and NMR analyses.
20 '

EXAMPLE 10

Preparation of 3-J(4-Fluorophenvi)sulfonvil-1H-pyrrolo{2.3-b idine

\N g \N g

25

-27-



EXAMPLE B Preparation of 3-lodo-1H pyrrolof2.3-bl pvridine %0 121U N NN
HNHAsolution of 7-az4indole (20.0 g, 169 mol) ifn et han®il & W8at ed
with iodi WO0YBI g, 228 nmol ), potassiumiodide (37.8 g,PeuBsSwndiey, and 1
N aqueous NaCH 25 (204 nL, 204 mmol ). After stirring for 4 h at 20C, the
reaction is diluted with water and extracted with ethyl acetate. The
organic extracts are conbined and -26 1 ! 0 1 DEC 2006 WD 03/101990

PCTI US03/ 17466 . i tallized

o mot hamot vksiond: sqhrorhneyitRior 1Syt Blurli® @i S Vo' 2 11 2

DL T b e b B B eI oL TR AIE) 58S S
reparati on o - uo env 1 O

H pyr r ol dhe, rsgglopye ihen feated S"tb quﬂegﬁ% ‘21FXI ql) stirred for 3 N0

sol ution chﬁl;meé M@Lgaggfégsdgaa rnoA &&M%xéﬂuam bt ﬂl?erédl PhefilterGake iEMWhshetdn DVF i s

treated

zene 2.09 nL, 19. w&?t 0 1a§ i 'um car bonat e
(3. 405 g withwateraa gacuumcﬂn@d@eﬂorﬂdmﬁ@@mw'g asg ‘?rﬁ&f% ;r ReMPeact i on
t th
NHICH an@ 18R VG rtaizBd by iiifss boderdi AU RR Bhatiaaxd W 0 00 o vached

with brine, dried over MiSO4 and concentrated i n vacuo. Chromat ography

g%yi?aﬁ??%&i%d?@?@% e cger?pb Lmﬁ%ﬁﬂgﬁmﬁ‘lgﬁ{mﬁﬁtlg“?gﬂ d, 3.56 g,

np 183-184.C, characterized by nass spectral and NVR anal yses. 20 EXAMPLE
10
10 EXAMPLE 11

Preparation of 2~{3-[(4-Fluorophenyl)sulfonyi]-1H-pyrrolof2.3-b]pyridin-1-
yllethylamine hydrochloride

15
n o \A
o)
o o o e

) NK

« I A\ o) ~ I N\

N N 3a) HoNNI, N N

N H 3b) HQ N 2

JHC

Using essentially the same procedure described in Examples 3 through 5
hereinabove and employing 3-[(4-fluorophenyl)sulfonyf}-1 H-pyrrolo[2,3-|5]pyridine as
20 substrate, the title product is obtained as a white solid, mp 193-197°C, characterized
by mass spectral and HNMR analyses.

-28-



Preparation of 3-1(4-Fl uorophenyl)sulfonyll-l H-pyrrol 012, 3-bl pyridine 25
- S/ \ FSQZ\ F 101 OP,(N H N NH -27 t~ C DEC 2006 / WO 03/ 104ddREC 2006
PCT/ US03/ 1 W 831049%0] ut i on of 3- [(4-fl uorophenyl)th| 0]-1  PCT/US03/17466

H pyrrol o[ 2,3-b]pyridine (3.36 g, 13.8 mmmol) in acetone is treated with a
solution of NaHCO3 (2.90 g, 34.5 mmol ) 'in water. The reaction is then
treated with Oxone(r)' (25.5 g, 41.4 mmol ), stirred for 3 h at 20C,
diluted with water, cooled in an ice-water bath and filtered. The
filtercake is washed 5 with water EXAMBLEAZ)dried to afford the title
conpound as a white solid 1.73 g, np 212-213C, characterized by nmass
spectral and NWVR anal . ' 2KHSCH KHSO4 K2S04r manuf actured by DuPont,
W | mi ngt orEreparati f2 Chioraphenyhis nylh1H-pyrrolof2.3-blpyridin-1-

2-{3-1(4- AR H émhihhel H- pvrrol of 2.3-blpyridin-1- yl}ethylamne
hydrockl or ~ =~ F2) ,KS02/ F NOP, Ol N 3a) HZNNH2
\NN H3b) HQ Z NH2 . HQ Using essent cpl ly the sanme procedure descri bed
in Exanpl es 3 through 5 here| naboved enpl oyi ng

3-[(4-fluor ophenyl )suf fonyl | - o[ 2, 3-b] pyri di ne agg rate,
the title p s obtai ned asav\hlte solid, C e=act eri zed
by mass sp ctra any HNVR analyd@k. -28 i 0' DEC 006| 3/ 1019
PCTI US03/ 1466 N > N
N H 3) Cl/\/C] N N2
: o]
.2HCl
4) @QN-K NH,
8]
5a) H,NNH,
5b) HCl

Using essentially the same procedures described hereinabove and employing
3-iodo-1H-pyrrolo[2,3-b]pyridine and 3-chlorobenzenethiol as starting materials, the
10 title product is obtained as a white solid, mp 203-206°C, characterized by mass
spectral and HNMR analyses.

EXAMPLES 13 -30
15 Preparation of N-N-Dimethyl-N-(2-{3-[(substituted phenvi)sulfonyi]-1H-
rrolof2.3-b idin-1-yl}ethyamine hydrochioride

SO,R; SO2"R;

m — (I~
D N " CHQI

Using essentially the same procedures described in Examples 4, 5, or 6,
20 hereinabove or using the method described by J. Alvarez-Builla, et al, Synthetic

-29-



EXAMPLE 12 Preparation of 2-{3-f(3-Chlorophenyl)sulfonyll-1 :

* Hpyrrol 012.3-blayridin-% yllethyl am ne di hydrochl ofi de. 5 8%1DEQ)286s so 2
_ g1\ 2)wposn@®o N H 3) C1 C cflj:SNNro, 2HC 4) \ RH/USBEIBG6 5a)
H2NNH2 5b) HCl Using essentially the sanme procedures described herei nabove
and enploying 3-io0do-1 Hpyrrolo[2,3-b]pyridine and 3-chl orobenzenet hi ol
as starting materials, the 10 title product is obtained as a white solid,

203-206¢, ch teri tral d.H . EXAMPLES 13
P35 15 pr CpEFUETOE RBR 4L RS paR Sl Ao e i e 5°°
ohenyl ) sul {substitited Sulignyl)16i-pyredici2, Bibjpyridine substvite ahd e desired hydr ochl ori de
S02-R1 S02 [ . R2 N NN H H N RS, R i tially th
procedur es hgé%‘&“?’ﬂ@&%ﬁ pﬁ?éymﬂ shown ,mdg,ablgﬁ ag &gﬂeﬁbiﬁgﬁﬁ@%yﬁa i nget ﬁgme
met hod d_esgpédmphrWHNMR/&naWs_gg; Builla, et al, Synthetic

5 Table!
SOz'Rl
| Ry
\N N HQ
N—Rs
/
R¢
Ex. mp
No. R1 R2 R5 R6 °C
13 4-F-CgH, H CHs CH, 189-192°
14 3-Cl- CgH, H CH;j CHa, 182-186°
15 1-naphthyl H CHs; CH, 203-206



-29 Art DEC 2106 WO 03/101990 PCT/US03/17366 Communi cations, (1991)

21(4), .535-544, and enploying the appropriate 3 (substituted 5DEC @3 )- 1
H pyrrol o] 2Y89%1H9%% di ne substrate and the desired hal oal kptamisuzirsgehe
are obtained and identified by mass
NRS R6 Ex. np No. RL R2 R5 R6

C 13 4-F-CoH4 H CH3 CH3 189-192a 14 3-C4- CoH4 H CH3 CH3 182-186a 15
1- napht hyl - H CH3 CH3 203-206 -30

products shown in Table |
HNVR anal yses.

Tabl e 1.

5

5 Tabl e |

SO2RI

2 N HC

evlek cotu.

spectr al

WO 03/ 101990 PCT/ US03/ 17466

contd. SO2 R1 / | \ Rz NRS R6 Ex.. np
SOz‘Rl
Z
[ =
\N N -HC1

N—R;

/

Re

Ex.
m
No. R1 R2 R5 ) R6 °Cp
16 1-naphthy! H H H 148-170
17 3-F-C¢H, H H H 202-204
18 CeH: CH, H H >2502
19 3-CF3-CgH, H CH; CH; 108-112
20 2-CF3-CgH, H CHj, CHs; 196-198
21 2-CF3-CgH, H H H 182-185"°
22 3-CF3-CgH, H H H 179-183
23 2-thieny! H H H 202-204°
24 3,5-diCI-CgH3 H H H 136-140
25 2-thieny! H CH, CH, 212-216°
26 3,5-diCI-CgH3 H CH, CH;, 227-2328
27 3-Cl-CgH,4 H CHz-CH>-CH--CH, 183-185°
28 3-F-CeH, H CHz-CH-CH,-CH, 198-200°
29 3-F-CeHs H CH,-CH,-CH,-CH-CH, 197-199°
30 3-F-CeH, H CHz—CHz-O-CHz-CHz 127-129
“Dihydrochloride salt

-31-

and



No. R R2 R5 R6 0O(; 16 1-naphthyl H H H 148-170 17 3-F-C6H4 H H H 202-204
18 C6H5 CH3 H H >250a 19 3-CF3-C6H4 H CH3 CH3 108- 112 20 @t OFC-208p4 H CH3
CH3 196- 199 03Ad199g CF3-C8H4 H H H 182- 1858 22 3-CF3-C6H4 Hpdtnibod 16 83 23
2-thienyl HHH 202-2048 24 3,5-diCl-C6H3 HHH 136-140 25 2-thienyl H
CH3 CH3 212-2168 26 3,5-dCl-C8H3 H CH3 CH3 227-2328 27 3-CI-C6H4 H

CH2- CH2- CH2- CH2 183-1858 28 3-F-C6H4 H CH2- CH2- CH2- CH2 198-2008 29
3-F-C6H4 H CH2- CH2- CHZ- CHr CH2 197-1998 30 3-F-C8H4 H CH2- CH2- O CH2- CH2
127-129 5 aDi hydrochl oride salt EXAMBLESdC 2006 WO 03/ 101990

PCT/ US03/ 17466 EXANPLE 31 Prear I
H pyrr ol &reparag : i alast F i INaH N- 5
A stirred sol utlon of 1 H-pyrrolo[2 3- b]p di ne (5. 00 g, 42 3 mol) in DWF

|
at anbient tenperature is t r edtlag h’9é@)sod| umde inoil (3.78 g,

150 mol ).  Aft \'evol ution subsiges, the rea |ti, I Xture is treated
with 2-(dimethylthm ho)? ethyl chloridé hydrgehl ori Bl 40 g, 44.4 mol),

art tioned bet ween EHOAG and wat BMFAEE or gani e o t?t residue Is
N_
/

5 | A stirred solution of 1H-pyrrolof2,3-b]pyridine (5.00 g, 42.3 mmol) in DMF at
ambient temperature is treated with 95% sodium hydride in oil (8.78 g, 150 mmol).
After gas evolution subsides, the reaction mixture is treated with 2-(dimethylamino)- -
ethyl chloride hydrochloride (6.40 g, 44.4 mmol), stirred for 16 h and concentrated in
vacuo. The resultant residue is partitioned between EtOAc and water. The organic

10 phase is separated, dried over MgSO, and concentrated in vacuo to afford the title
compound as an oll, 6.50 g (81% yield), identified by HNMR and mass spectral
analyses.

EXAMPLE 32
15 Preparation of N.N-Dimethyl N-(2-{3-[(3-fluorophen sulfonyi}-1H- 1o0[2.3-
b idin-1-vl}ethyi)amine Dihydrochloride

| 0
S
| N\ P
N“~N % B
/

F
Ag(OSO2CF3) 2
N_
/
20 A stirred solution of N,N-dimethyl-N-[2-(1H-pyrrolo[2,3-b]pyridin-1-

'yl)ethyllamine (1.66 g, 8.8 mmol) in nitrobenzene is treated with 3-



10 phase is separated, dried over MJSO4 and concentrated in vacuo to afford
- the titre conpound as(an oil, 6.50 g (81 %yi el d)/ i dent i f igetdpty 268VR and
nmass spect walo3/1amad yses” EXAVPLE 32 15 Preparati on -of N. N Pcotaiseytrseé

N- (243-f (3-fluorophenyl)sulfonyll-1 Hpyrrolol'2, 3-

bl pvridin-1-yl}ethyl)am ne D hydrochlorlde F C | ;S O'NNF N
Ag(OSQ2CF3) N 20 A stirred sol ution of

N, N-di met hyl - N-[ 2- ( 1H- | blpyridin-l- yl)eth 1.66 g, 8.8
ol ) 1 ermassuistiien] dheried 88 BT e RSy BWeAEY G0 1000

PCT/ US03/ irfnﬁp{amefnkgwueﬁélsmb&g fpmmmahlh@mea%@bo@fogzzﬂ dodlE@hnd under
owed by sil r

ni trogen, ver | fl uoronmet hyl sul fonate (2.94 g, 11.4 mol),

heat ed tofl!t@edtﬂ’ﬂ'@lﬂgmcmnm ckhediligate i reated with wyater gAd sakeledn pl ug. The
fiiirale ajuddRNAHCA! il Sirhabd ARf ggwrm%n@%%a&mmﬁa%@xt racted

with CH2C extracts are compi ried over MySO4 and concent r at ed

i n vaciio. MgS©.andsoneentratessin waeuo, Jhetesutanbpsidyeds chrpmatoggaphed:glutingo g
S e so o 23 EhRAN O eiahf to bt W@ dile dfind i daripdimgOnPOUNe

di ssol ved asa watous oit whigh sbljdifiesd 128 @, \M‘f/cl)f Ihe fiee aminedp dissalved iniwamt er ed.
The fifter ow solid,
1707 ( S6RB ripSh i P8l KSiobRE ahirshérel! 1K Hhoraiets e 1 Bive Ol 20 L
anal yses. W@ﬁsa pale )ngpaolut, 1Y ©{29% yield), mp191 -192°C, identified

N-{f Zéél Ve&“h%lsbg&yél)an&ﬁwﬁé%gé 3-bl pyridin-1-yllethvllamne

Deriv

| EXAMPLES 33 - 56
Preparation of 3-Aryisulfonyl)-1H- olo[2.3-blpyridin-1-yijethyllamine
Derivatives
15 '
N . SO,R;
Pha CISO,R,
Rg”"N" N 1 T DR
= 2 2
2 Rg” "N” N
Ag(OSO.CF3)
IN- 5
Rs N-Rs

Using essentially the same procedure described hereinabove and employing
the appropriately N1-substituted 1H-py'rrolo[2,3-b]pyridine substrate and the desired
20 arylsulfonyl chioride, the compounds shown on Table Il are obtained and
characterized by mass spectral and HNMR analyses.



N R SO2R1 N CISO2RL RO NI ' R2 RO NN NR5 Ag(OSQ2CF3), R6 NR5 Rs
Usi ng essentially the san@ procedure described herei fiabove #ndD&GWyi ng

t he appr opwoatabwedNl- substituted 1 H pyrrol o[ 2, 3-b] pyri di neecaubsetnagee and
the desired 20 arylsulfonyl chloride, the conpounds shown on Table Il are
obtai ned and characterized by mass spectral and HNMR anal yses. -33 01 DEC
2006 WO 03/101990 PCT/US03/ 17466 Table Il S02 RL / I \ R 2 NHC RO N
NRS R6 Ex, np No. Rl R RO R5 R6 33 5-C-thien-2-A HH CH3 CH3
169-171 a 34 6-d-lImdazo[2,1- HH e 180-182a b][1, 3]thiazol-5-yl
35 3-G-C6H4 HH CH5 C2H5 74-76 36 3-Cl3-5- |- HHCH3 CH3 212-215
benzot hi en-2-yl 37 2,6-di Cl-C6% H H CH3 CH3 SX28Rp22

. R,
N "HC1

" $
N_RS
/
Rg
Ex. mp
No. R1 R2 RS R5 R6 °C
33 5-Cl-thien-2-yi H H CH, CH; 169-171*°
34 6-Cl-imidazof2,1- H H CHs CHs 180-182°
b][1,3}thiazol-5-yi
35 3-Cl-CgHs H H CoHs CoHs 74-76
36 3-CHy-5-Ci- H H CHj CHs 212-215
benzothien-2-yl
37 2,6-diCl-CgHa H H CHjs CH; 220-222
38 2,5-diCI-CgH3 H H CHj; CH; 230-232°
39 6-CHimidazof2,1- H H benzyl benzyl 140-145°
b[1,3]thiazo+-5-yi
40 3-CHy-CgHa H H CH; CH, 195-197
41 CeHs H Br CH, CH,; 182-184
42 CeHs H OCH, CH, CHs 217-119
43 CeHs H Cl CH, CH, 193-195
44 3-CN-CgH, H H CH, CH, 148-150
45 2-naphthyl CH; H CHs CH, 238-240
46 3-CN-CgH, CH; H CH,3 CH, 158-160

5 *Dihydrochloride salt
®Foams



38 2,5-diJ-CBH3 H H CH3 CH3 230-232a 39 6-Ct-inldazo[2,1- H H benzyl
> benzyl 140-145b b][1, 3]thiazol-5-yl 40 3- CH3- C6H4/'H H CH3 EHEL9Zd97 41
CcH5 H Br Wgs@hi®ed 82- 184 42 CeHs H OCH3 CH3 CH3 217-119 Pﬁg&?@%ﬁ CH3
CH3 193-195 44 3-CN-CBH4 H H CH3 CH3 148-150 45 2-napht hy CH3
238-240 46 3-CN-C6H4 CH3 H CH3 CH3 158-160 5 abDi hydrochLoride salt bFoans
-34 01 DEC 2006 WO 03/101990 PCT/US03/ 17466 Table It, contd. SO2-Rl RZ
NHC RONN-R5 R6 Ex. np No. RL R2 RO R5 R6 CC 47 3,5-di d-C6H3 CH3 H
CH3 CH3 250-252 48 3- CF3- C8H4 cHIablediieontdk 195-197 49 2-thienyl CH3 H
CH3 CH3 213-216 50 6-C -imidazo[2,1- CH3 H CH3 CH3 195-199
bl 1,3)thi azol -5-yl 51 3-F-06H4 CH3 H CH3 CH3gl8k; 190 52 1-naphthyl CH3 H
CH3 CH3 135-139 - :

Ex. mp

No. R1 R2 R9 R5 R6 °C
47 3,5-diCI-CgH3 CH; H CHj CH, 250-252
48 3-CF3-CgH, CH;, H CH, CH, 195-197
49 2<thienyl CH;, H CHs; CHs; 213-216
50 gig'g';h'fzz;[zs_; CHg H CHs CH; 195-199
51 3-F-CgH, CH, H CH; CH;, 185-190
52 1 -naphihyl CHa H CHa CH3 135-139
53 2,5-diCI-CgH, CH;, H CH;3 CH; 222-224
54 wkﬂl:::n?.‘;:yl CHj, H CH; CHs; 193-197
55 3-Cl-CgH,4 CH; H CH, CH3 210-213
56 5-Cl-thien-2-yi CH,4 H CH;, CH, 208-211



53 2,5-did-C6H3 CH3 H CH3 CH3 222-224 54 3-CF6-5-C- CH3 H CH3 Sﬁ'ﬁﬁ’
193- 197 benzot hi en-2-y4(55 3-Cl-C6H4 CH3 H CH3 CH3(210- 2130"14%C
5-C -t hi ewo3yo19@bi3 H CH3 CH3 208-211 5 -35 01 DEC 2006 RED/USIBADH990
PCT/ US03/ 17466 EXAMPLE 57 Preparation of
N- (2-43-1(3- Chl orophenyl ) sul fonyf-1 H pyrrol of 2, 3-bl pvri di n-1-
yfl et hvl)-Nnet hyl am ne Hydrochloride GO 0/0 S S C OI \ \ I H3C O-CI N
- NNC N 2) CH50H N-CH3 NH m A stirred solutjon under
nitrogen of N-(2-{3-[(3- chlorophe f1-1 H o
pyrrol o[ 2, prepasfibdiof N Bny)sul ' :

1,2- dichloroethane 1s tr e | t -chI % J“@Ioroformate(o 40 m,
3.7 mol), 10 heated at ool ed,

and-concentrated in vacuo. The resultant residue is treat ed with et hanol ,
heated at reflux tenperature for 2 h and concentrated ig vacuo. This

resul tant residue i Oghromat ographed using 2:98 conc 'o’/rat ed NH4CH: et hanol
as eluent to affordt free amne ofCithe title produc sem -solid
(311 g, 60%. T e e i9)disshlvlld in eth AT d with 4M 15
HCl in dioxane afld_fiDte The Ha€telXak®l is dr g| the title

product as a paleN yé‘flow 6I|d 274 ny (48%y| el d); -265C (dec.),
identified by mass spegtra

2) C,HsOH
N—CHa /NH
/ HyC
5 H3C 3

A stirred solution under nitrogen of N-(2-{3-[(3-chlorophenyl)sulfgnyl]—1H-
pyrrolo[2,3-b]pyridin-1 -yl}ethyil)-N,N-dimethylamine (0.540 g, 1.49 mmol) in 1,2-
dichioroethane is treated with 1-chioroethyl chloroformate (0.40 mL, 3.7 mmol),

10 heated at reflux temperature for 2 h cooled, and concentrated in vacuo. The
~ resultant residue is treated with ethanol, heated at reflux temperature for 2 h and
concentrated in vacuo. This resultant residue is chromatographed using 2:98
concentrated NH,OH:ethanol as eluent to afford the free amine of the title product as
a semi-solid (311 mg, 60%). The free amine is dissolved in ethanol, treated with 4M
15 HClin dioxane and filtered. The filtercake is dried to give the title product as a pale
yellow solid, 274 mg (48% yield), mp 263-265°C (dec.), identified by mass spectral
and HNMR analyses.



and HNVR anal yses. -36 01 DEC 2006 WD 03/101990 PCTI US03/17466 EXAMPLES

— 58'{1: 6(2' P'r;v%arau ol F; ¢ | of bl d I >9II hyl Oy DEC 2006
N-{f2-(3- s yl)-1H pyrrol of 2, 3-bl pyridin-|I - et y

Der i vat i ves . SOSR G O S02RL 1 HBC oAl N N N N HO céﬁg%ﬁﬁﬁ“EQGN-Rs

NH 3) HCI F~B/ Using essentially the sane procedure descrl bed herei nabove

and enpl oyi ng the appropriate N-(N, N-di substituted-am noal kyl)-1

H-pyrrol o[ 2, 3-b] pyridine substrate, the conpounds shown on Table IIl are

obt ai ned and characterized by NW'_@JO and HNMWR anal yses. Table

111 SO2R, pyd : . e [

182- 186 b] 3 = ‘ ' :
C2H5 231-233 61 6- Cl-lmdazo[2 1 %173 175 b][1 3jthla201 5-y1

502R1 a o SOZR1
1) B
~N
| 1Y HyC” 07 Ci LI
N“ N NN Ha
-
2) CoHsOH
AR 3) HCI | N
5 Rs Re

Using essentially the same procedure described hereinabove and employing
the appropriate N-(N,N-disubstituted-aminoalky!)-1H-pyrrolo[2,3-b]pyridine substrate,
the compounds shown on Table Hll are obtained and characterized by mass spectral

10 and HNMR analyses.

Table Nl
SO2R;
1Y
N "} HC!
/NH
Rs
Ex. Mp
No. R1 R6 °C
58 6-Cl-imidazo[2,1- CH, 182-186
b][1,3}thiazol-5-y (foams)
59 3-F-CgHs : CHg; 255-260
60 3-Cl-CgH, : C.H; 231-233
61 6-ClHimidazof2,1- CH,CeHs 173-175
b]{1,3}thiazol-5-yi
62 3-CHxCeHs CH; 244-246

15

-37-



62 3-CH3-C6H4 CH3 244-246 15 -37 01 DEC 2006 WO 03/101990 PCT/ US03/ 17466
EXAVPLE. 63 Preparation of( 1- (1 H Pyrrol ol 2. 3-bl pyridin-1 -yl )BteEomos i | e
Br  ~N N NvOWb/iddadd N N \N 5 A stirred solution of 1 PCT/US03/17466
H pyrrol o[ 2,3-b]pyridine (5.06 g, 42.8 mmol) in DMF at anbient tenperature
Is treated portionwi se with 95% sodi um hydride (1.10 g, 43.5 nmmol). After
gas evol ution subsides, the reaction mxture is treated with _
bronoacetonitrile (3.00 nmL, 43.1 Mrred for 16 h, and concentrated
in vacuo. 10 The resultant resid itioned between Et OAc and water.
.and concentrated in

S s ayca. Rty - #—++H 1: 3 Et OAc: hexanes to
afford the t|tIe corrpound as a vvaxy SO|Id rrp 77 79 C, identified by HNWR
and nmass spectral anal yses. 15 BXAMPLE 64 Prepar atlon of
1-f 3- (Phenyi sul fonvl )-1 Hpyrrolo pyridin- tonitrile Cl%O O
S~ S . N N Ag(GCs N N 20Ast|rreds|ut| 1-(1
H pyrrol o] 2, 3-b] pyil di ;}- 1-X1 ) eeetemi-tti+te—t8=68 i nmol ) in
ni trobenzene is treangd With benzZsmemab onyl chl or iMe (0\57 nL, 4.4 mmol)
- 38

N

N

A stirred solution of 1H-pyrrolo[2,3-b]pyridine (5.06 g, 42.8 mmol) in DMF at

ambient temperature is treated portionwise with 85% sodium hydride (1.10 g, 43.5
mmol). After gas evolution subsides, the reaction mixture is treated with
bromoacetonitrile (3.00 mL, 43.1 mmol), stirred for 16 h, and concentrated in vacuo.

10  The resultant residue is partitioned between EtOAc and water. The organic phase is
separated, dried over MgSO, and concentrated in vacuo. This residue is
chromatographed eluting with 1:3 EtOAc:hexanes to afford the title compound as a
waxy solid, mp 77-79° C, identified by HNMR and mass spectral analyses.

15 EXAMPLE 64

Preparation of 1-[3-(Phenyisulfonvi}-1H-pvrrolo b din-1-vilacetonitrile

Cl ()
Py N
2 Ag(OSO,CFy) N
N _ 2
N
20 A stirred solution of 1-(1H-pyrrolo[2,3-b]pyridin-1-yl)acetonitrile (0.68 g, 4.33

mmol) in nitrobenzene is treated with benzenesutfonyl chioride (0.57 mL, 4.4 mmol)



( 0'"1- DEC 2006 WO 03/101990 PCTI US03/17466 and sil ver

* trifluoronethanesul fonate (1.50 g, 5.8 mmol), heat éd at 125Q@f Qe 1igd.

cool ed andwPeBtId1999ned bet ween sat urat ed agueous NaHCO3 andighizésh3iirsébe
organi ¢ phase is dried over MgSO4 and concentrated in vacuo. The resultant
residue is chromatographed eluting initially with 1:4 Et OAc: hexanes and
then with 1:2 5 Et OAc: hexanes to afford the title conpound as a tan solid,

0.70 g (54%yjeld 40- 142C, | tif] ral d HNMR
anal yecs. s Sivet Euerophemanestifaiie 50y 2 il bERPE PG 16 16

H-pyrrol C&fohe”"d[ a;hd)paitidb::ved betiveen Satliated wquedls BabBlCO;BRBCHGY,. Theloryanidl NH2 A
portion of 1-[3-(.phen ul.f.on -1 . . .

H pyrrol (ﬂrﬂsﬁ-'ﬁf’égﬁgf)ﬂénﬁﬁébi' ﬁié‘l%ﬁ!‘ﬁ‘?ﬁ’éﬂ vacyo hg respitant residygis; 5 ¢ eat ed
with 1.0 Mrbiatstrablied ellfirt iRiaRf witen4 ETORS:hexar@sind therbwith t2rmol ) in 0.5 ni
portiaons at_ anbi ent te%}%era}‘ur’_ , St rr"gd for 16}k ot_ ea{sigl w th 2.0 M HC
(15 nd), RQAGhexanesdpariedthe e compguad asa 147 splih Oy HS4R Wb with. 2.5 M
aqueous NapH40¥De) IdentficttbyYhads plebRal andMNMRENAlESs.ar e conbi ned, dried
over MSO4 and concentrated in vacuo to afford the title conpound as an
oil, 0.180 g (60%yield), identified by HNVR and mass spectral anal yses.
20 -39 1| O | DEC 1006° WD 03/ 101%&&83/ 17466 EXAMPLES 66 - 68
Preparation of f3-(Arylsulfonv{l- 12, 3-bl pyridi n-1-vl |l al kvl am ne
Deri vat i Vpfeparation of 2-[3-(phenylsulfonyl)-1H-pyrrolo[2.3-blpyridin-1-vi)ethylamine

10
O
N NS
o NV
NZ N — [
2 N
N 2

NH,

A portion of 1-[3-(phenylsulfonyl)-1H-pyrrolo[2,3-b]pyridin-1-yljacetonitrile
(0.30 g, 1.00 mmol) is treated with 1.0 M borane in tetrahydrofuran (THF) (4.0 mL,
15 4.0 mmol) in 0.5 mL portions at ambient temperature, stirred for 16h, treated with 2.0
M HCI (15 mL), heated at 100°C for 2 h, cooled in an ice bath, treated with.2.5M -
aqueous NaOH, and extracted with ether. The extracts are combined, dried over
MgSO, and concentrated in vacuo to afford the title compound as an oil, 0.180 g
(60% yield), identified by HNMR and mass spectral analyses.
20 -



iii il R BH3/THF (XR2 N N NR3 R3 5 NNH Using essentially the sane
' procedures described in Exanpl es 64 and 65 herei nabgve and &mpEgypug t he
appropri atwoldsaeywbeut f onyl -1 H pyrrol o] 2, 3-b] pyri di ne- 1- aq@mﬂbﬁﬁ%e
substrate, the conpounds shown on Table IV are obtai ned and 10

characterized by mass spectral and HNMR anal yses. Table IVRI | \ ~ R3
NH2 Ex. M No. RL R2 R3 C 66 3-F-CsH4 CH3 H 239-241a 67 2-naphthyl HH
233-238a 68 C6H5 H CH3 180- 185 J, higride 15 -40 DEC 1008 WD
03/101990 PCTI US03/ 17466 EXAMPE ~et= on of
4-Ni tr o- 3- f ( [Prepatatiohfal h pytrslo byttdind-Ylalkylamitd S 02 KO
Derivatives
o) o 0
N N/
X 8 ! BHg/THF SN P
| IR ——» [ )=
N

Using essentially the same procedures described in Examples 64 and 65
hereinabove and employing the appropriate 3-arylsutfonyi-1H-pyrrolo[2,3-b]pyridine-
1-acetonitrile substrate, the compounds shown on Table IV are obtained and

10  characterized by mass spectral and HNMR analyses.

Table IV
O
N
Ry
DB
P
2/ Rs
NH,
Ex. Mp
No. R1 R2 R3 °C
66 - 3-F-C¢H, CHs H 239-241*
67 2-naphthyl H H 233-238°
68 CsHs H CH; 180-185°

“Hydrochloride
15



H | Y--~1p N02 02 5 Adapting the procedure of Makosza, et at, Liebigs
- Anpn. Chem, 1984, 8- 14( stirred mxture of 4-nif{ro- pyrldnnegg&%sde
(1.40 g, 1WQ)03M¢!)?9)) and chl or onet hyi phenyl sul fone (1.92 g,pciudds/idge) 1 N
DMSO (25 nlL) in a cold water bath is treated with a solution of KOH (4.0
g, 71 mmol) in DVMSO, stirred for 45 mn, 10 poured into 1.0 M hydrochloric
acid and water and extracted with CH2Cl 2, The aqueous phase is filtered
and the filtercake is dried in va%m%ord the title conmpound, 1.20 g
(41 %yield). The organic extract ined, dried over MSO4 and '
concentra'_t,'% | 13- VA . ) h el n boiling
et hanol : we ' - H ; * ¢~ concentrated and
filtered. This 15 flltercake is dried in vacuo to afford an additional
portion of the titl® conpound, 0.967 g (74%total yield), np 219-220C,
i.dentified by mass kpectral d_&HIMR anal yse EXAMPLE 70 Préparation of
3- Phenyi sul fonyl -1 pyrro 72- "]pf/rldl ne 20 01 H2Pd/CT [ | 2)

HC( OC2H5) 3/ pTsOH ---0 4 - ONGCG* 3) S02 KO-Bu N NO2 H A

m xture of 4-nitr (phen nE 1= yrldlne N-OX|de(1 43 g,
4.90 mol ) in net IS heatedwitharrrm .54 g, 24.5 mmol)
and 10% 25 palladi pm on carbggan(0.50 g) at $0C or reated with
addi ti onal anmoni unjp, 41 O | DEC 2006

5
Adapting the procedure of Makosza, et al, Liebigs Ann. Chem., 7984, 8-14, a

stirred mixture of 4-nitro-pyridine-N-oxide (1.40 g, 10.0 mmol) and
chloromethylphenylsulfone (1.92 g, 10.0 mmol) in DMSO (25 mL) in a cold water
bath is treated with a solution of KOH (4.0 g, 71 mmol) in DMSO, stirred for 45 min,
10  poured into 1.0 M hydrochloric acid and water and extracted with CH,Cl,. The
aqueous phase is filtered and the filtercake is dried in vacuo to afford the titie
compound, 1.20 g ( 41% yield). The organic extracts are combined, dried over
MgSO, and concentrated in vacuo. The resultant wet solid is heated in boiling
ethanol:water (4:1) and filtered. The filtrate is cooled, concentrated and filtered. This
15 fittercake is dried in vacuo to afford an additional portion of the title compound, 0.967
g (74% total yieid), mp 219-220°C, identified by mass spectral and HNMR analyses.

EXAMPLE 70

Preparation of 3-Phenylsulfonyl-1H-pyrrolo[3.2-c idine
1) Hy Pd/C
+ Q 2) HC(OCsz)alpTSOH ozs/O
N/
3) KOt-Bu M
NN

N02_ H

20

A mixture of 4-nitro-3-[(phenylsulfonyl)methyi]-pyridine-N-oxide (1.43 g, 4.90
mmol) in methanol is heated with ammonium formate (1.54 g, 24.5 mmol) and 10%
25  palladium on carbon (0.50 g) at 50°C for 24 h, treated with additional ammonium

-41-



WO 03/101990 PCT/ US03/ 17466 fornate (0.63 g, 10 nmmol), heated at reflux
for 30 h, cooled and filtéred. The filtrate is conceptrated“rDE@aﬁﬂﬁ) The

resul t ant \ﬁ’ﬁ%wt‘d@ o S suspended in ethanol :water and filtempegyishsiREPVE
residual catalyst This filtrate is concentrated, cooled and filtered. The

filtercake is dried to afford a tan solid (0.60 g). This solid (0.55 ¢g) is
adm xed 5 with triethylorthoformate (1.84 ni, 11.1 nmol),

par s-tol uenesul fonic acid (pTsCH)  nonohydr at 022
12- di chl oforetde (@63 @,emmmoat heated ataefliax for3hh, @w&@wﬁ%tﬂ?ﬁ te?acuo The

resul tant .residu r 0OM
KO- t-Bu i r\s P%Q@&ﬁ@‘aam @%ﬁ ﬁ%gié%t&ﬁ%&%m{&’{s%yﬁ%ﬁegrﬁEﬁﬁn@ﬂnﬂkf £hc¥Lr eat ed
with sat ufitersdl taqemmesrebﬁéﬂlcammmﬁmemmssmmam. wpeld epgfitered:The 10
extracts ned ried ove [ . The
resul t ant %éﬁ&?“%!ﬂqr}f tgéﬂaﬁea{aglggﬁmgrapﬁ Hhég ﬁzé&? ni ?I ally with
Et OAc, 5t hagtdrieth &Brmabum|mLEt1mqannm|)aaafm¢qmne§uﬁ¢mc acddptsd as an
of f-white solid, 33 mass
spectral Jnenehydrat %&glr%g'e(igg Té"%l’%%@epar %?%t%ao% Irﬁﬁ%rb]yh
N- Di et hvl gy dotodrrdted fnuteas) Thevesultantresidueds dispeed liptatiahydroturan,
1-vl | et hyf 4am ne_di h or.i - = : N H3C
20 Usi ng cEagiad wih | yy 'ﬂl’l&gbl'fé“ %%g%%”?@cﬁ’b%%&ggﬂ"epf&yg rei nabove
and enpl Oyﬁéaeéévnhgéml'aibd hquadus NHICpgnid whtef ndPextiasted \ditlm@Hz@achbelt reaction
tenperatures and a 24 ct per.i
obt ai 48d a@XtEaets %P@WR!"PQ @?ﬁchi’eng?é’) ngg&g%n{rg%gr{}[v%?%%% TBSS spect ral
and HNMVR agahys 86lid resifiue f2chromatographed eluting initialy with EtOAG, then with 10:90
ethanol:EtOAG to afford the title compound as an off-white solid, 330 mg ( 58% yield),
mp 261-263°C, identified by mass spectral and HNMR analyses.

15 - EXAMPLET1
Preparation of N.N-Dimethyl-N-{2- henyisutfonyl)-1H- olo[3,2-¢ idin-

1-yljethyllamine dihydrochloride

ozs/@ c:/\/iiacﬂs
o

20
Using essentially the same procedure described in Example 6 hereinabove

and employing 3-phenylsutfonyl-1H-pyrrolo[3,2-c]pyridine, ambient reaction
temperatures and a 24 h reaction time period, the title compound is obtained as an

off-white solid, mp 255-257° C, identified by mass spectral and HNMR analyses.
25 '
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/ O 1 DEC 2006 WD 03/101990 PCTI US03/ 17466 EXAMPLE 72 Preparation of

6- Met hoxy- 3- ni tro- 2-f (phenyi sul fonyl ) met hyl | - pyri dilne SCRCHPCIDECHRMD j Cr
H3CO L, XOo WO 8/1089P05 A 1 M KOt -Bu sol ution in tetrahydrof uPEGHUSBO76E, 50
mmol) is cooled to -40C, treated portion-wise with a solution of

chl or onet hyl phenyl sulfone (4.39 g, 23.0 mmol) and then with a solution
of 2-nmethoxy-5-nifropyridine (3.55 g, 23.0 mmol) in tetrahydrofuran,
stirred for 45 mn at -40C, treateg?_(mg@cial acetic acid (3.0 g, 10 50
mrol ) and filtered. The flftercake ried to give the title conpound
as a tan Brepamation off-Methmo D1 enylsulfonyl A 8 by mass '
spectral and HNMR anal yses EXAI\/PLE 73 15 Preparati on of

3- Ami no- 6- net hoxy- 2- f (phenyl sul f onyl methéll-pvmdl ne H3 i / Sri, Ha H3 i
02 0 NO2 NI-12 20 A stirred my ¢

6- met hoxy- 3-ni t rg- 2- [ (phenyi s I)rret"hylj- ridine (6.17 §, 0.0 nmmol)
in methanol arklC ated P& 50 m) i dt ] R rips of
tin foil (10.0 g, : ), heated a§. 60C for iltered hot. The
filtrate is poured (ce and aqueous Na sthgre®2for 0.5 h and
filtered. The filterCake N&sair - ried to afford the ti N conpound as a
white §olid 5.26 g (94% vyield, 25 identified by mass spectral and HNMR
anal yses. -43 0' 1 DEC 2006 WD 03/101990 PCTI US03/ 17466 EXAMPLE 74
Preparati on of N—MK&Bmedﬂh(tphahydrsfurdrdﬁpln)lrréOhmhbl) jseootdio3- yi | -

form m di C-&%bd treap po otr1?v5|se with a solution of chloromethyl phenyl sulfone (4.39 g,
23.0 mmol) and then with a solution of 2-methoxy-5-nifropyridine (3.55 g, 23.0 mmol)
in tetrahydrofuran, stirred for 45 min at -40°C, treated with glacial acetic acid (3.0 g,
10 50 mmol) and filtered. The filtercake is air-dried to give the title compound as a tan
solid, 5.70 g (80% yield), mp 147-149°C, identified by mass spectral and HNMR

~—

analyses.
EXAMPLE 73
15 Preparation of 3-Amino-6-methoxy-2-[(phenylisulfonyl)meth idine
Sn, HC
TG P LN o
A s S
N0, NH,
20 A stirred mixture of 6-methoxy-3-nitro-2-{(phenylsuifonyl)methyl]-pyridine

(6.17 g, 20.0 mmol) in methanol and concentrated HC! (50 mL) is treated with thin

strips of tin foil (10.0 g, 84.2 mmol), heated at 60°C for 20 h, and filtered hot. The

filtrate is pouréd over ice and 2.5N aqueous NaOH, stirred for 0.5 h and filtered. The

filtercake is air-dried to afford the title compound as a white solid 5.26 g (94%) yield,
25  identified by mass spectral and HNMR analyses.



H3C0 NH3C N/.0 /10 | ~2 HC(OC2H5)3 S NH2 pTsCH N5 L 0%
stirred. m xture of 3-am nb-6-nethoxy- 2- [ (phenyl sul f oyl ) met WFC@W di ne
(2.40 g, SO in triethyl orthoformate (20 ni) and p-RGIUREBEEAGHT oNi C
acid (pTsOH) nonohydrate (0.15 g, 0.788 mmol) is heated at 155C for. 48 h -
and 10 concentrated in vacuo. The resultant residue is diluted with hexanes
and filtered to give the title product as a tan solid, 2.54 g (88%yield),
identified by mass spectral and HERAWMPLE 745€s. EXAIVPLE 75 15 Preparation
of 5-Met hq, _ pvr 1ol of 3. I—BCO N 02S |

KQt - Bu H3GEEPaE: -jpesioxaticpren : it

N- (6- nethquﬁn{,aﬁ@hemtﬁ Egm I)rrethyl] pyr|d|n 3- yI} formmdlc acid
ethyl estér (2.54 g, 7. 63 mmi) in DMSOis treated with powdered KO -Bu
(4.50 g, 38.0 mml) stirred at anbient tenperature for 4 h, treated with
10% aqueous NHACt and extracte ith Et OAc. The extracts are gQnbi ned,
dried over 2p @3@804 and concened i n vacug,cdhe resultantdue S

recrystalli zed 1 Pz 0"V B¥C 2006 WO 03/1 US 466 Et CAc
to afford the t|t| co ouncaeas a HOOGHL),d, 0.42 | d), np
223-225C, identif mas$® spectrat—armd- VR an . MPLE 76, 5
Preparation of N N D'fret FidHa N- ( 2- 13TepHenyl sul fonyl)-1 N
H pyrrol of 3. 2- bl pvri di n- ILA

5 OCzHs

A stirred mixture of 3-amino-6-methoxy-2-[(phenylsulfonyl)methyi]-pyridine
(2;40 g, 8.62 mmol) in triethyl orthoformate (20 mL) and p-toluenesulfonic acid
(pTsOH) monohydrate (0.15 g, 0.788 mmol) is heated at 155°C for 48 h and
10 concentrated in vacuo. The resultant residue is diluted with hexanes and fittered to
give the title broduct as a tan solid, 2.54 g (88% yield), identified by mass spectral
and HNMR analyses.

EXAMPLE 75
15 Preparation of 5-Methoxy-3-phenyisulfonyl-1H-pyrrolo[3.2-b idine

CO\(I\S :
—d : N
N N X | N
L. N
OCzHs

A stirred solution of N-{6-methoxy-[2-(phenylsulfonyl)methyi}-pyridin-3-yi}-
formimidic acid ethyl ester (2.54 g, 7.60 mmol) in DMSO is treated with powdered
KOt-Bu (4.50 g, 38.0 mmol), stirred at ambient temperature for 4 h, treated with 10%
aqueous NH4Cl and extracted with EtOAc. The extracts are combined, dried over

25 MgSO,and concentrated in vacuo. The resultant residue is recrystallized from



1- yIIethyIIamne D hydrochloride HC @S\ / CH3 H3CON 025 3 (IS ' CH3 N
2 HC  .H NaH N. CH3 | H-ISC 10 A stirred solution of 0'1 DEC 2006

5- met hoxy-wophangbsul f onyl -1 H pyrrol o[ 3, 2-b] pyridine (0. 2&8;,@503,}-“99 rrm)l)
in dry dinethyl formamde is treated with 95% NaH (0. 075 g, )

stirred at anbient tenperature until gas evol ution subsi des, treat ed W|th
2- (di net hyl am no) et hyl chl ori de hydrochloride (0.200 g, 1.39 nml), stirred
for 16 h 5.8 ntrated, in vac partitioned between water and -~
Et OAC. ?‘Qﬁ\féﬂ r’*g"'dﬁ'ﬁ% qompguRd.as @.an S‘NGS&%‘? a0t yRIdh MR 2RH225"Gyac uo.

The resul tidemitified by chass spectrahdndNIBr#algds.el uting with EtOAc, then 1:9
CH3OH Et OAc, to obtain a sem-solid (0.216 g, 60%yield of the free
amne). The semi -solid is dissolved in ethanol and treated with 4N HCl in
di oxane and filtered. The fil tercgixgmpLEhysed and tri turat ed with 20 ether

to afford . ]
i denti?i edERELS : RN IGI : 14 -bipyridinns WO

03/ 101990 1-¢ifétH &hﬁm dﬁmug 77 Preparat|on of N

N- Di met hyl - N-( 2- 53-“3 Tiuoropﬁenyl)sulfonwI-IH-ayrroI of 3, 2-

bl pvridin-1-yilethyllam ne di hydrochioride 1)12KI 02 F N 2) 3-F-C6H4-SH N
S\ N3) OXONE 2 HQH CH3 N 4)) C i NA&CH3

T CH
. l \ 3
P N 2 HCI

H N

N/CHa
H3C
A stitred solution of 5-methoxy-3-phenyisulfonyi-1 H-pyrrolo[3,2-b)pyridine
(0.288 g, 1.00 mmol) in dry dimethyl formamide is treated with 95% NaH (0.075 g
2.97 mmol), stirred at ambient temperature until gas evolution subsides, treated with
2-(dimethylamino)ethyichloride hydrochloride (0.200 g, 1.39 mmol), stirred for 16 h at
15  80°C, concentrated in vacuo and partitioned between water and EtOAc. The organic
phase is dried over MgSO, and concentrated i vacuo. The resultant residue is
chromatographed eluting with EtOAc, then 1:9 CH;OH:EtOAc, to obtain a semi-solid
(0.216 g, 60% yield of the free amine). The semi-solid is dissolved in ethanof and
treated with 4N HCl in dioxane and filtered. The filtercake is dried and triturated with
20  ether to afford the title compound as a white solid, 0.19 g, mp 212-214°C, identified
by mass spectral and HNMR analyses.

10



~N-CH3 5 H3C Using essentially the same procedures described in Exanples
6,.8, 9.and 10 herei nabdve and enpl oyi ng 1- H-pyrrol ¢[ 3, 2- bPpyBEll AWbas t he
starti ng rwoesiedesothe 10 title conpound i s obt ai ned as a RETUSB3SDIE d, np
163- 165C, identified by nass spectral and HNMR anal yses. EXAMPLES 78 - 81
Preparation of N-{243-(Arvisulfonyl>-1 Hpvrrolof3
2-bl pyridin-l1-yllethyllamne 15 Derivatives 1) RISO2CH2CI SO2R1 R8 N 2)
H2, Pd/C ReO\ 3) R2C(OC2Hs) 3, H+ w72 N HC 4) base RS 1 .R5 5)
Cl,~N.Rr, R6 Using essentiall y tlé%'rprocedur es descri bed I n Exanpl es
aeaﬁmbowmnun A 23{8-H3IrE : Tk

_quonyI chlorlde and
, ¥ - avini shown on Table V are obtained and

identified by nmass spectral and HNNR analyses -46 ( 0"1" DEC 2006 WO

03/ 101990 PCT/ US03/ 17466 Tabquﬁ S0O2R1 R8 N\ | / hb-HCI NRe Rs

2
S
N 2) 3-F-CgHg-SH y
N 3) OXONE | -
- H 9H3 F N 2H
) c™~Neen,
N—CH3
/
5 HsC

Using essentially the same procedures described in Examples 6, 8,9 and 10
hereinabove and employing 1-H-pyrrolo[3,2-bjpyridine as the starting material, the
10 title compound is obtained as a white solid, mp 163-1 65°C, identified by mass

spectral and HNMR analyses.
_ EXAMPLES 78 - 81
Preparation of 2 Isulfonyl}-1H- olo[3.2-b idin-1-yllethyl}amine

15 Derivatives

1) R4SO,CH,CI
Re N\ 2) Hp, Pd/C
| P 3) R2C(OCHs)s, H*
NO2 4) base Rs
5)cn/\/N Re

Using essentially the same procedures described in Examples 72-76
20 hereinabove and employing the appropriately substituted nitrobenzene starting
material and arylsulfonyl chloride and chloroethylamine reagents, the compounds
shown on Table V are obtained and identified by mass spectral and HNMR analyses
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5 Ex. np No. RLRB RS R6 C 78 4-Br-C6H4 OCH3 CH3 CH3 225-226 79 3-F -
« C61l-i4 OCH3 CH3 CH3 208-212 80 1-naphthyl OCH3 CH? CH3 233_[{2_%2)E 81 C6H5 Cl
- CH3 %\%(A)fﬁ/iﬂig EXAMRLE 82 10 Conparative Eval uation of 5- Bi ng
Afinity of P¥ ¥ pounds The affinity of test compounds PETUBRAETESr of onin
5-HT6 receptor is evaluated in the follow ng manner. Cultured Hela cells
expressing human cl oned 5-HT6 receptors are harvested and centrifuged at
| ow speed (1,000 x g) for 10.0 min to 15 renove the culture nedia. The
harvested cells are suspended in half volune of fresh physiol ogical
phosphat e buffered saline solution centrifuged at the sanme speed.
This operation is repeated. The col fﬂ%éﬁ cells are then honobgenized in ten
vol unes of 50 MM Tris.HCl (pH 7.4) and 0.5 nM EDTA. The honpbgenate is
centrifuged at 40,000 x g for 30.0 nin and 8PBiprecipitate is collected.
The obtained 20 pellet is resuspdhdedNin ~vol unmes of Tris.HCl buffer and
recentrifuged at the sane speed. Tije fllnay pellet is suspended in a small
volume of Tris.HC buffer and the t rot eigcicontent is determned in
aliquots of 10-25 pi volunes. Bovine Serum\-47 O 1 DEC 2006 WD 03/101990
PCTI US03/ 17466 Al bumin is used as the stan in the protein determnation
according to the nethod described in Lowy et —BsJ. Biol. Chem. 193:265
(1951). The volune of the suspended cell marrbr%ges is adjusted to give a
tissue protein concentration of 1.0 ng/m of suspension. The prepared
menbr afie suspension (10 tines concentrated) 5 is aliquoted in 1.0 m
vol unmes and stored at -70 C until used in subsequent binding '?xperi ment s.

Bi ndi ng expe] nts are rformed i g,a 96 mcragbd ter pl format, in
a total vokﬂﬁb—of—%@@—ﬁf—le—eac—h—&&—l—i&—m?ﬁded t—hg*;ér—e-l-lw-%é«ture:

80:0 pl of
78 - 4-Br-CgH,4 OCH;, CHs CH, 225-226
79 3-F - CgH4 OCH;, CHg CH, 208-212
80 1-naphthyl OCH;, CH, CHs 233-235
81 CeHs ci - CH, CH; 244-246
EXAMPLE 82

- 10 Comparative Evaluation of 5-HT6 Binding Affinity of Test Compounds

The affinity of test compounds for the serotonin 5-HT6 receptor is evaluated
in the following manner. Cultured Hela cells expressing human cloned 5-HT6
receptors are harvested and centrifuged at low speed (1,000 x g) for 10.0 min to

15 remove the culture media. The harvested cells are suspended in half volume of fresh
physiological phosphate buffered saline solution and recentrifuged at the same
speed. This operation is repeated. The collected celis 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

20  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 1 volumes. Bovine Serum
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i ncubation buffer nmade in 50 mM Tris.HCl buffer (pH 7.4) containing 10.0 nM
MyCl 2 10 and 0.5 nM EDTA{and 20 pl of [3H-LSD (S.A { 86.0 d'1®&BI?

avai | abl e woesmoser sham Li f.e Science), 3.0 nM The di ssocimiT/gse3gmeet ant ,

| Co of the [3BHLSD at the human serotonin 5-HT6 receptor is 2.9 nM as
determ ned by saturation binding wwth increasing concentrations of

[3H LSD. The reaction is initiated by the final addition of 100.0 pl of

ti ion. No i £i c binding.i : : f 15
100" pvt rIPTIB# s eS R stnderd B it SePRARMGS by T HENTERRL DT 12,
react i on descfiediVedwiyetl.of &iel. Cherh))d 982266 (1251)1 Tbenioluime ot hem

tenperature, at which tinme, the boynd ligand-rec ex ksofiltered
of f on a Syspendedicelmembrangs 'Wﬁwstégéggk'&%a@%ﬁ“?@ﬁ?@@‘g@ ?%S%At rd\f/z'gt er. The
bound coryphfi of §iBhsioRThé 6rephicdherdibrinei suspéhstore( Otmax corteptraled) ¢ he

radi oactivity I1s neasured in a Packa . LopCount (. six
phot oul tis pliquatediiled mbralumgs apd S'PFFéJ %'d% Bt E’d’ﬁ‘?'g'f'se&éﬁ éﬁ%ﬁ@geﬁ‘%t (r)-20
scintill a&peﬁr&e ch shallow well. The unifilter plate is heat-seal ed and
counted in'a Pac '

ar dTopCount ith a tri f1ici / %
Count o0 e Top o (o A e 8 B
radi oact | bl yoRathdob 5 TolcEn FERWUIRAUAG IdIoWiNtPmRnAESBE0 i 10. OpM

unl abel ed ot hepr n. 5 Binding in the presence of v | n

concent r aincubation butfergnadeim$OumM Tris. 'd?‘-@@é@ﬁ" 353%‘@%39&"& MgBhcitic

bi nding ip 4 6‘_?, AAEDEa 20 Fisdt [*‘i-gimw 1A, Ba® Chftio, avaiable pbat t ed as | og %
0

boun ersus 1T og concentration test conpound. | ineats r t§‘s-i on
anal ysi s Afnecsham It Sniencg).:3:0 aMe Shg disspcialion @@@%‘%‘FLW@?F‘? Vi el ded
P, il B (A s sttt e
: | | | | n . [
the 1C50 mrmin@nmfgﬁﬂﬁ\%ﬁd{]"ﬂhﬁm H@el{%%gs f"ét'%%‘i é\‘ﬁ:\erftglf?ﬁg@é% ‘ﬁ]pon t he
fol | ow ng I@@.ggﬁ Bl\%%'sue éﬁsp_eﬁgé . Norishedifib bifing i4 Indtisufed i the2 plsenté®f03/ 101990
e

PCT/ US03/ re L'is the concentration of the rfdi oactive |igand used
and Kb5i s 10eMmethicthapino he esh sempeunis argadded i 200 4 VRIHME: ocept or , - bot h
expressed i n i Holdign 14 yibwad Mook il Bloldank g 10 misktigomr e det er i ned

P psratur gt which imé. the bound igand Yedeplar compiex i Hierd B8 'ge known 0
well unifilter with a Packard Filtermate® 196 Harvester. The bound complex caught
on the fitter disk is allowed to air dry and the radioactivity is measured in a Packard

20 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 10.0uM unlabeled methiothepin.

25  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 results 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

30 linear regression line of data points is plotted, from which the ICs, value is
determined and the K; value is determined based upon the following equation:

K; =1Csp/ (1 + L/Kp)
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5 to the 5-HT6 receptor. The data are shown in Table V1, below Table Vi
Test Conpound 5-HT6 Bipding Ki  (Ex. No.) (nM 5 ¢ 6 23 709 DEC 206 12 20
13 50 14 03@,1;90 16 2 17 6 18 5 19 5 20 11 21 2 22p&rud3nfes24 3

25 15 26 45 28 88 29 158 30 403 32 5 -49 0.1DEC2MI6 WO
03/ 101990 PCTI US03/ 17466

where L is the concentration of the radioactive ligand used and Ky, is the dissociation
constant of the ligand for the receptor, both expressed in nM.
Using this assay, the following Ki values are determined and compared to
those values obtained by repfes_ent_ative compounds known to demonstrate binding
5 tothe 5-HT6 receptor. The data are shown in Table VI, below.

Table Vi
Test Compound 5-HT6 Binding Ki
(Ex. No.) (nM)
5 6
6 23
7 - 9
11 22
12 20
13 ' 50
14 2
15 1
16 2
17 6
18 5
19 5
20 11
21 2
22 2
23 9
24 3
25 15
26 4
27 45
28 88
29 158
30 403
32 5
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Table VI, contd.) Test Conmpound 5-HT6 Binding Ki  (Ex. No.) (nM 33 4 34 2
+ 35 20 36 102 37 9 38 1? 39 212 40 10 41 41 42{39 430 26eci o3 45 -
14 '

10 46 10 wd/0310198 2 49 501 513 523 531 94 Heron3f71680 2
57 0.3 581 591 60.3

_Table VI contd _

Test Compound 5-HT6 Binding Ki
(Ex. No.) (M)
34 2
35 20
36 102
37 9
38 12
39 212
40 10
41 41
42 39
43 27
44 63
45 10
46 10
47 7
48 2
49 14
50 1
51 3
52 3
53 1
54 94
55 4
56 2
57 0.3
58 1
59 1
60 3
61 9
62 1



61 9 621 -50 ( ( D1 DEC 2006 WO 03/101990 PCT/US03/17466 Table VI,
contd.). Test Conpound 3-HT6 Binding Ki (Ex. No.) (nM 65 60 1GBEQ 200§7 24
68 14 76 WO03/2719200 78 4 79 11 80 2 81 214 5-HT6 Bi ndpawgude®17466
Conpar ative Exanples (nM C ozapine 6.0 Loxapine 41.4 Bronocriptine 23.0
Met hi ot hepin 8.3 Manserin 44.2 d anzepine 19.5 5 As can be seen from
the results set forth above, the conpounds of the present invention
denonstrate significant affinity for the 5-HT6 receptor. -51 0' 1 DEC 2006

WO 03/ 101990 PCT/ US03/ 17466 Table VI. contd.l

Test Compound 5-HT6 Binding Ki
(Ex.No.) . (nM)_

65 ' 6

66 2

67 24

68 14

76 56

77 : 200

78 4

79 11

80 2

81 : 214

5-HT6 Binding Ki
Comparative Examples (nM)
Clozapine 6.0
Loxapine 41.4
Bromocriptine 23.0
Methiothepin 8.3
Mianserin 442
Olanzepine 19.5
5 As can be seen from the results set forth above, the compounds of the

present invention demonstrate significant affinity for the 5-HT6 receptor.
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CLAIM5: 1. A conpound of formula | oR t Wx R2 YZ N (%ﬁ&\ﬁq@ym 5
(1) wherein Ws Nor CR{ Xis Nor CR8i Y is Nor GR9; 10 Z'i CR O
with the wooes/modhat at | east one and no nore than two of pd¥useXi17déeand Z
must be N, nis an integer of 2, 3, 4 or 5; R is an optionally substituted
C, -GC6al kyl, C3-C,cycloal kyl, aryl, or heteroaryl group or an optionally
substituted 8- to 13-nenbered bicyclic or tricyclic 15 ring system having
a N atomat the bridgehead and optionally containing 1, 2 or 3 additional
het er oat sABAS:ected fromN, 0 or S; R2 is H, hal ogen, or a Cl-Csal kyl,

C, - Ceal koxy, C3-C, cycloal kyl, aryl or heteroaryl group each optionally
substituted; R3 and R4 are each independently H or an optionally
substituted C, 1.C6al Agpmpogndptéerpuleds and R6 are each independently Hor a
C, - Coal kyl, C2-Cbhal kenyl, C2- Csal kynyl, C. 3-G cycl oal kyl,

cycl oheteroal kyl, aryl or heteroaryl "grougy each optionally substituted ,
or R5 and R6 nay be taken together vm't§b;the atomto which they are
attached to forman optional | y*substifut'ed 25 5- to 8-nmenbered ring
optionally containing an add}tion h&yeroatom selected fromO, NRI, or

SO, ; Ry
'~
\Z Iii
(CR3R)7—NRsRg
5 @
wherein
Wis N or CRy;
Xis N or CRg;
Y is N or CRg;
10 Zis N or CR;, with the proviso that at least one and no more than two of W,

X,YandZmustbe N; -
nis an integer of 2, 3, 4 or 5;
R, is an optionally substituted C,-Csalkyl, Cs-C;cycloalkyl, aryl, or heteroaryl
group or an optionally substituted 8- to 13-membered bicyclic or tricyclic
15 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,-Cealkyl, C4-Cgalkoxy, Cs-C,cycloalkyl, aryl or
heteroaryl group each optionally substituted;
R; and R, are each independently H or an optionally substituted C;-Cgalkyl
20 group;
Rs and Rg are each independently H or a C;-Cgalkyl, Co-Cgalkenyl, Co-
Cealkynyl, C5-Ccycloalkyl, cycloheteroalkyl, aryl or heteroaryl group
each optionally substituted , or Rs and Rg may be taken together with
the atom to which they are attached to form an optionally substituted
25 5- to 8-membered ring optionally containing an additional heteroatom
selected from O, NR;; or SOp,;
R;, Rs, Rs and Ry are independently H, halogen, CN, OCO.R,2, COzR;,;,
CONR4R;5, SOpR16, NR{7R1s, ORyg, CORxy, or a Ci-Csalkyl, Co-



-

R, R8, RO and R o are independently H, hal ogen, ON, 0002R12, CO2R13,

* CONRL4R15, SOPR 6, NR17R16i 01119, COR20i or a Cl-Csal kyl, @tpe&2pfg 1 DEC
2005 Co6al kenyl, C2-C6al kynyl, C3-Cr7cycl oal kyl, cycl oheteroal kyl, aryl or
het eroaryl group each optionally substituted; R11, R12, R13, R16, R19 and
R20 are each independently H or a Cl-C6al kyl, C2- C6al kenyl, C2-C6al kynyl
C3- Coeycl oal kyl, cycl oheteroal kyl, aryl or 5 heteroaryl group each
optionally substituted; Rl4 and R15 are each independently H or an

optional |y substi t ut e@sdHery6 &l iSshlkymyl olypCayclBalkyl acydidRéteromly! ryitaak en
together with the atoﬂbt{eﬁoa‘?@ ?éhp 8% ﬁ&‘?all?tsbﬁ’ﬁﬁﬁgdto forma 5- to
e

7-menbered ring optiona ontal ni n anot her teroat om sel ected from O,
NR22 or S; 10 Ri1Riafk Ri8 Ras KieditthRioie pacitiedenrspdentty H ghadptGeakiath Cy

substi tuted CL- CAal ky Gt CraRidy 20AC) Sosiy, Gichelersaikpasyiigr wi th the
atomto %Ih'Ch t hey ag]e att nbere r|ng optionally
g

cont ai ni anot her %treb%ﬁrﬁﬁf%‘@e@&f‘é’@ "P’Fa@}‘nsﬁbs"&ﬁﬁq or SOX; R21-and R22 are
each i ndependent Ry, dﬁdmsaré:éacfﬁﬁadiégelndeﬂ& %ahr#&eﬂ;dnall@blsﬁtufé?t@ptgz&i{ﬂkyl

cycloneteroal kyl . aryl,.gp gl chamk ALABERERCHR! AR fopigRidy vt et

and m p and x are eal
st er eoi soner t her eof they ase ptteghed de farinead-ty 7anerepera§|r@g@atmnaﬂlhereof 20

wherein the ternms haV%oﬁtQi%m@%@lH&Gﬁet’%%a@% sel%)ét%b%%@r ﬂﬁ lyls; denotes a 5-7
menbered ring system contalnin 2 heteroatons & may be the same

or diff&ent. se%&%ﬁ@@@ﬁ%ﬁ'ﬂ@%ﬁde@ﬁvﬁeha”QHTW"@[NNHSWM pEilival |y

cont ai ni ng one doubl eghRRdr R heiERRIM be téea@to@éth@r {uith €ne stoinad wiRitber ed
aromatic ring system |ch may be the

ont ai njn aI ons
sanme or different, ﬁl?é(taé%i #?‘%ﬁfjii)f%moaﬁg‘)? mﬁmb?re d'é‘ﬂc?f’gg Ycarbocyclic
aromatic ring syst em hentaingngGanbthec hetearaterh saterted fropt OoNRbL4 or SUbst i t ut ed'

means ot onal Spbsiid | 'aﬁé‘e?&ﬁ BB igBr 81, Ao L etk pest i tuent :

hal ogen, nitro, cyano,
15 C7cycloalky cycloheteroalkyl aryl or heteroaryl group each optionally

substituted; and

m, p and x are each independently O or an integer of 1 or 2; or a sterecisomer

thereof or a pharmaceutically acceptable salt thereof;

20  wherein the terms have the meanings below:

‘cycloheteroalkyl’ denotes a 5-7 membered ring system containing 1 or 2
heteroatoms, which may be the same or different, selected from nitrogen, oxygen
and sulfur and optionally containing one double bond;

‘heteroaryl’ denotes a five to ten membered aromatic ring system containing

25 1, 2 or 3 heteroatoms, which may be the same or different, selected from N, O or S;

‘aryl’ denotes a carbocyclic aromatic ring system having 6-14 carbon atoms;

‘optionally substituted’ means optional substitution by one to three of the
following substituents: halogen, nitro, cyano, hydroxyl, alkyl, haloalkyl, alkoxy,
haloalkoxy, amino, alkylamino, di alkylamino, formyl, alkoxycarbonyl, carboxyl,

30 alkanoyl, alkylthio, alkylsuphinyl, alkylsulphonyl, carbamoyl, alkylamido, phenyl,
phenoxy, benzyl, benzyloxy, heteroaryl, cycloheteroalkyl or cycloalkyl groups,
wherein an alky! substituent as a group or part of a group may contain up to 6 carbon
atoms.
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hal oal koxy, am no, al kyl am no, di al kylam no, fornyl, al koxycarbonyl,

* carboxyl, 30 al kanoyl, al kylthio, alkylsuphinyl, alkylsul §hiobgt ,2006

car banoyl , al kyl am do, phenyl, phenoxy, benzyl, benzyl oxy, heteroaryl,

cycl ohet eroal kyl or cycl oal kyl groups, wherein an al kyl substituent as a
group or part of a group may contain up to 6 carbon atons. -53 Q 1 DEC
2006 2. A conpound according to claim1l wherein Wor Zis N 3. A conpound
according to claiml or claim2 wherein nis 2. 5 4. A conpound accordi ng
to any one of cl 2i ns AlcdmpdindtaecendimgR ciaén drwheogih VopbeZ isyNsubsti t ut ed
phenyl , naphthyl or im dazothiazolyl group. 5. A conpound according to
claim4 wherein R is phenyl optionally substituted with hal ogen or

1- napht hyl or 6-&hl orfotemmerund[accordisita c@]re Aicizlgim 3-whereinn0s 8. A conpound
according to any one of clainms 1 to 5 wherein Wis CR7; X is CR3; and Y is
CR9. 7. A conpound accordin % to any one of clains 1 to 6 wherein X is CRS;
Y 15 is°CRO; anf z APy d@CC%‘%@ﬁﬁ@ﬂh@ﬂ%e%?'ms IgtotHWhRT§INdHes 8P ¢l ai ns 1
to 7 wherei bptﬁﬁmaawmdaﬁtutafﬂwe&@phaﬁmﬁpr@enﬁiemdtmahm@r@p C3al kyl. 20 9. A
conmpound according to any one of clainms 1 to 8 wherein R3 and R4 are H.

10. A compound according to any one of claims 1 to 9 wherein R is H 25
11. A conpound abcor di egmpaund|aacondihghiclaim Bsvhemnesn 6% ist;b’ren&bcbntiomalryg

8222%%% ey Raibbaver Epdigrif of RN SinRaoll A Bl T ReE
p nyI sul fonyl)-1 H pyrrol o[ 3, 2-c] pyri d| n 1 -yl]et hyI am ne;

(4-fluoropgenylpy &ﬁ?aﬁwldccérdlﬂgwbhpbﬂé 8t dailsPytol FRerdmyVi€ERY, xam ne;

3-[ ( 4- t sul f onyl ]
H pyrrol 0[2'S$F§f] 6?%}?% yl }ethyl anine; 2-[3-(naphth-1-yl)sulfonyl)-1
H pyrrolo[ 2, 3-b]pyridin-1-yl]ethylamne; 2-{3-[(6-chloro-imdazo[2, 1

-b][1, 3] thiazol - ?: yl )éé%r%;%uﬁ ]acgoﬁdl'n@% raﬂil 8#@0?6!&]7@/1“]0%. \pﬁélréin Xis CRg; Y

15 is CRg; and Z is CRyo.

2- 3-
2-[ 3-
2-[ 3-
2-{3-
32
yr

- r—'\ql—|/-\f'\f-\

8. A compound according to any one of claims 1 to 7 wherein Rs and Rg
are each independently H or C4-Csalkyl.

20 9. A compound according to any one of claims 1 to 8 wherein R; and R,
are H.

10. A compound according to any one of claims 1 to 9 wherein R, is H.

25 11. A compound according to claim 1 which is one of the following:
2-[3-(phenylsulfonyl)-1H-pyrrolo[2, 3-b]pyridin-1-yllethylamine;
2-[3-(phenylsulfonyl)-1H-pyrrolo[2,3-c]pyridin-1-yl]ethylamine;
2-[3-(phenylsulfonyl)-1H-pyrrolo[3,2-c]pyridin-1-yllethylamine;
2-{3-[(4-fluorophenyl)sulfonyl]-1H-pyrrolo[3,2-b]pyridin-1-yl}ethylamine;

30  2-{3-[(4-methylphenyl)sulfonyl]-1H-pyrrolo[2,3-b]pyridin-1-yl}ethylamine;
2-[3-(naphth-1-yl)sulfonyl)-1H-pyrrolo[2,3-b]pyridin-1-yl]ethylamine;
2-{3-[(6-chloro-imidazo[2,1-b][1,3]thiazol-5-yl)sulfonyl]-1H-pyrrolo[2,3-b]pyridin-1-
yl}ethylamine;
2-{3-[(3-chlorophenyl)sulfonyl]-1H-pyrrolo[2, 3-b]pyridin-1-yl}ethylamine;
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et hyl am ne; 2-{3-[(3-chlorophenyl)sul fonyl]-1
roIo[23b]pyr|d|n1y|}ethy|amne -54 0 1 DEC 2006 DEC
3 [ (2-chl orophenyl)sul fonyl]-1 H pyrrol o[ 2,3-c] pyri di n-1g/ gth am'ne
3-[ (3- net hoxyphenyl )sul fonyl]-1 H pyrrol o[ 3, 2-c] pyri din-1- yl}et hyI am ne;
3-[(4-fluorophenyl)sul fonyl]-1 Hpyrrol o[ 3, 2-b] pyridin-1-yl}ethylam ne;
N-di met hyl - N- (2-{3-[(3-fl uorophenyl)sul fonyl]-1

| of 2 d 1- | } et hyl ) - N, .
Nﬁﬂéfh&[ 2o iirbe ol TRl BIE S S rarytamine
3- b] pyri di n243y(3lreéthgkjphshyisulfordyl]-1H-pyrrolo[3,2-c]pyridin-1-yl}ethylamine;

T i bl )21 1013 %

N- di et hyl - N;N-ginddh{I{N\B {2 {8-[03-Opdreplyd nyH sulfoani-h H-plrrblof®y 3-bidyafiia; 13- b] pyri di ne- 1-
10 yl }ethyl)am %ﬁ_p{ 3-[3-(phenyl sul fonyl)-1 Hpyrrolo[2,3-b]pyridin-1
-yl ] propan-1 _yé} Q?m [ 3-(phenyl sul fonyl)-1 H pyrrolof 2,

3- c] pyri di nNIN-yinhgthgN(2-[B-@aptith; 1 yIﬁ:It[oByII pHepyyrbR{d, 8-dipytigindl -yllethyl}amine;

Lot N SRRy B o hBIoTR ARzl 23T Minizzg SysuiemY Y 1 or opan- 1

-amne; 15 2- {;@{mrd[mBm]@nﬁm%w}étm)@phmyl )sul fonyl]-1

A Py rovol g@ld}@é’téﬂfﬁgfboéan@ §> rl)ﬁl.llfoni/l] 1H-pyrrolo[2,3-b]pyridine-1-

H pyrrol®[ 2, 3-yiethwhamnine: 1- yl }et hyl am ne;

rggﬁo[rggggz%rge& élh‘(%ﬁ/w fl-f)%rcil%{% 3= b]%){ndln 1-yl]propan-1-amine;
[ (4-fl GQB-(();pﬂmm&UI)‘myI)ﬂ(b-hWr]dd[Z 3-c]pyridin- - yI]propan 1-amine;

| o] 3 .I -
r{g ?th ?/ fgﬁlﬁ})yﬂ) 1%)8%'(?[%120?]% 15% I n- %?@/ %/’et hyl }am ne; 20 N,
N- di net hyl - BH{8 IMEf&o(MenyA)ssllid)riyﬂﬁy-l pyriolo[3,2-b]pyridin-1-yl}propan-1-amine;
N 6 et b1 - Rp2h-pilreert AR AR gyt s peysn - einanieeiny ) am ne
N, N-di net h9+{7-Nh{029-[3$62(¢t@hphanyl-)yjlfpnyj] -1H-pyrrolo[2,3-c]pyridin-1-yl}ethylamine;
H | o 2 - o
N df et h§|[ 4t ?W%?W%n% %E‘%@ﬂy"'f?{ﬁ?} yzl’%]pﬁ'dh'“y'r}b”t? y éa"é'“%] pyri di n-1-
yl Yet hyl) am4ﬂ@~[ 4'zfmommnenms|ulfonmzw ayrrqlq:aéaatp]gyrméwbytgm1famr;ne]
||¢ %[ L;: o Zﬁ?kﬁ F“éq* %h%@ﬁl&r )ﬂm Ig%y r I_o?,3 clpyridin-1- yI]ethyI}amlne,
H- pyrrol®[ 2 Na\Hd]rWhvlcN {2 -{B- Ph?r@tlwpmd)ﬁ H@yrrolﬂ%plwylliéinﬂ-yllethyl}amine; _
N-{2- [ 3- (naphlyirdsthlist S @0aidn-2-y it RLpy Qb 3-BptHd iy fithydansihé et hyl } am ne;
N,N-dimethyl-N-{2-[3-(naphth-1-yi)-1H-pyrrolo[2,3-b]pyridin-1-yl]ethyl}amine;
N,N-dimethyl-N-(2-{3-[(4-fluorophenyl)sulfonyl]-1H-pyrrolo[3,2-b]pyridin-1-

yl}ethyl)amine;

4-{3
H py
4-{3-
Hpy
N-{ 2-

25  N-methyl-N-(2-{3-[(3-chlorophenyl)sulfonyl]-1H-pyrrolo[2,3-b]pyridin-1-yl}ethyl)amine;
N-methyl-N-(2-{3-[(3-fluorophenyl)sulfonyl]-1H-pyrrolo[2,3-b]pyridin-1-yl}ethyl)amine;
N-methyl-N-{2-[3-(naphth-1-ylsulfonyl)-1H-pyrrolo[2,3-b]pyridin-1-yllethyl}amine;
N-methyl-N-(2-{3-[(6-chloroimidazo[1,2-b][1,3]thiazol-5-yl)sulfonyl]-1H-pyrroio[2, 3-

b]pyridin-1-yl}ethyl)amine;

30  N-methyl-N-(2-{3-[(2-chlorophenyl)sulfony!]-1H-pyrrolo[2,3-c]pyridin-1-yl}ethyl)amine;
N-methyl-N-(2-{3-[(3-methoxyphenyl)sulfonyl]-1H-pyrrolo[3,2-c]pyridin-1-

yl}ethyl)amine;
N-benzyl-N-(2-{3-[(4-fluorophenyl)sulfonyl]-1H-pyrrolo[3,2-b]pyridin-1-yl}ethyl)amine;

-55-



N-nmet hyl - N-(2-{3-[(6-chl oroi m dazo[ 1, 2-b][1, 3]thiazol -5-yl)sulfonyl]-1

* Hpyrrolo[2,3- b]pyridin-1-yl}ethyl)am ne; 30

N-net hyl - N- (2-{3-[(2-chl orophenyl )sul fonyl]-1 01 DEC 2006

H pyrrol o] 2, 3-c] pyridin-1-yl } et hyl ) am ne;

N-net hyl - N- (2-{3-[ (3- met hoxyphenyl )sul fonyl]-1 Hpyrrol o[ 3, 2-c] pyri di n-1-
yl } et hyl ) am ne; N-benzyl N-(2-{3-[(4-fluorophenyl)sul fonyl]-1

H | o[ 3 -55 G, 2006 . N, .

N0 benzyl - S SRhReRBER > i piiroiaiz Blpvidin Plpropan-1-atine;

g 2} Bg“ g: 2343¥¢HGWQDWWID 13*”13)7"33'0[3 3Fﬁpirﬁhﬁﬂy|]ﬁgﬁfr?m-)r?|rﬁmé H-pyrrol o[ 2,

H pyrrol of 33%3@%?'?@'?9{3’% ﬁ{/nP)]rbqj?Jaé éayrﬁjg}:rﬁ{ﬁprop@mi %’f%}‘? 'eoi soners t hereof;
and 5 the phwsm@elsbmeﬁdthyreat;(aaﬁt able salts thereof. 12. Use of a corrpound
of formula C d n an f.claims 1 to 11 or a stereoisoner

t her eof , h? '%Wé’f“ %@ﬁ?llyﬁ?é @8@@ $ W6 salt thereof in the preparation
of a nedi carrent for the treatnment of diseases associated with deficit in
menory, cognitio rnin nt of npersonal i di sor ders;

The t L eat nont  of2bantise Shrapmdpuld GapERis [E brdlediS Aty Bre balais ™o ot or

di sorders; umertarsmmmdderaheredf sea@ESrnmh omaay acceptdie fmuhedaegmné ation; or
w t hdrawal from drug.addictio ot her tances 0 atient.
s e acc BlpRn ot & madrarE Re e featentalaReaNer cosDeaRa AR rBat ment
of a notor d‘iem'uryle:fogmadmaﬁtjyeadnmg,rtdeltreafmemgﬁpérsmllcy disordes; thé4reatdsent
according to.claim1l is for t e

eur odegane b ABYTL gRAEER: The CEuRRH FTaTRh " e Tl dtciiers: GRPBTNE A

nmedi cament  disebsws dsBeciated edthmentodebemdration, oowitithiréwali ftont dagradieiction andsessi ve
conpul sive djsor e _accor ﬂ%qg to claim14 wherein said disorder is

stroke or h8 3rsﬁ?szﬁﬂ?§s °&$ sﬁ"ﬂ)ﬁzﬁa Ceut i cal conposi tion which conprises a

pharmaceutically acceptable carrier and a conpound of formula | as clained
in any one of cl |so eof

phar naceuti cal | ngcceétséﬁf%or 'thtof% i%f" e mEftaridnt ifor fhe

treatment of a motor disorder, anxiety disorder or cognitive disorder.

14. Use according to claim 12 wherein the medicament is for the

treatment of a neurodegenerative disorder.

15. Use according to claim 12 wherein the medicament is for the

treatment of attention deficit disorder or obsessive compulsive disorder.

16. Use according to claim 14 wherein said disorder is stroke or head

trauma.

17. A pharmaceutical composition which comprises a pharmaceutically
acceptable carrier and a compound of formula | as claimed in any one of claims 1 to
11 or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof.

18. A process for the preparation of a compound of formula | as claimed in
claim 1 or a stereoisomer thereof, or a pharmaceutically acceptable salt thereof,

which process comprises one of the following:
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v

18. A process for the preparation of a conmpound of formula | as clained in
*claiml or a stereoisoner thereof, or a pharnaceutically acce t1a%l§02®8

t hereof, which process conprises one of the followng: -56 0

a) reacting a conpound of formula Il RR, WS02 X Rz NZ H (11) whereln W
X, Y, Z, RR and R2 are as defined in claiml1l with a hal oal kylamne of 5

formula |1l Hal - (CR3R4)n-NRSR6 (I11) wherein Hal represents C, Br or |
and R3, R4, R5 R6 and n are as defined in claiml1l 10 in the presence of a
base to gi vd f&aema?mpw dibfermua !l or b) reacting a conpound of formula
(V RL S02 Xi:~ 11 R Y~ZN (CR3R4)" HA, (V) wherein W X, Y, Z Ri,
R3, R4 and n are as defined in claim1 and g&gl i s a hal ogen,

P

¥ N\

I >

\z H

Y

wherein W, X, Y, Z, R, and R; are as defined in claim 1 with a haloalkylamine of

5  formula lll
Hal — (CR3R4),-NRsRs

(1)

wherein Hal represents Cl, Br or | and R;, R4, Rs, Rg and n are as defined in claim 1
10 inthe presence of a base to give a compound of formula I,

or

b) reacting a compound of formula (V)
IRl
SO
W 2
x? N\
I >
A
\Z N

(CR;R,),——Hal

V)
wherein W, X, Y, Z, Ry, R3, R4 and n are as defined in claim 1 and Hal is a halogen,
15  with a compound of formula
HNRsRe
wherein R; and Re are as defined in claim 1 to give a compound of formula I;
or

c) sulphonylating a compound of formula XVI:
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*

15 with a conpound of forrmula HNRSR6 wherein R5 and R6 are as defined in
claim1l to give a conpound of forrmula I; or c) sul phonylating a conmpgound
of formula XVI: -57 0' 1 DEC 2006 x ~W,-Z R2 | X)> Y(CR3RA)hDKR

(XVl) wherein W X, Y, Z R3, R4, R5, R6 and n are as defined in claiml,
with a conpound of formula: 5 CISO2R, wherein R is as defined in claiml
to give a conmpound of formula |I; or d) reducing a conpound of formula XX
S02R1  15WX R2 Z N (CR3CR4) n-1CN, 10 (XX) wherein W X Y, Z Rl, R3, R4

and n are as defined in claiml,x%0 a correspondi ng conpound of
formula | wherein R5 and R6 are Jpot h| hy ; or e) reacting a conpound
of fornula RlL WSOz Nz TN

(CR3Ry);-NRsR¢
(XVI)

wherein W, X, Y, Z, Rs3, R4, Rs, Rg and n are as defined in claim 1, with a compound
of formula:
5 CISO,R;
wherein R, is as defined in claim 1 to give a compound of formula |;
or

d) reducing a compound of formula XX:

SO,R;
Y\Z I\‘I
(CR3CR4),y.1CN
10 (XX)
wherein W, X, Y, Z, Ry, R3, Ry and n are as defined in claim 1, to give a

g

X

corresponding compound of formula | wherein Rs and Rg are both hydrogen;

or

e) reacting a compound of formula
/Rl
SO
W. 2
=
X
Y\ N
o
(CR3Rg)i—N
15 0

wherein W, X| Y, Z, Ry, Ry, R, Ry, nand m are as defined in claim 1,with hydrazine
to give a corresponding compound of formula | wherein Rs and Rg are both hydrogen;
or
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“
X~R O Yz~ Z N (CR3R4)n, N 15 0 wherein W X, Y, Z Rl, R, R3, R4, n

*and mare as defined in claim1,with hydrazine to give a correspongtnzs
conmpound of forrmula | wherein R5 and R6 are both hydrogen; or -58 01 DEC
2006 f) converting a basic conpound of formula Ito a pharnaceutically
acceptabl e salt thereof or vice versa. -59

f) converting a basic compound of formula | to a pharmaceutically acceptable

salt thereof or vice versa.
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