WO 03/ 053970 PCT/ US02/ 40220 AZAI NDOLYLALKYLAM NE DERI VATI VES AS

5- HYDROXYTRYPTAM NE- 6 LI GANDS This invention relates to

azai ndol ywa dsyisaatone 5 derivatives as 5-hydroxytryptam nee@/vsogamis, to
processes for preparing them to pharmaceutical conpositions containing
them and to nethods of treatnent wusing them 10 BACKGROUND OF THE

I NVENTI ON Various central nervous system di sorders such as anxiety,
depression, notor disorders, etc., are believed 15 to involve a

di sturbance of the neurotransmtter 5 hydroxytryptam ne (5-HT) or
serotonin. Serotoninis localized in the central and peripheral nervous
systens and is known to affect many types of conditions including

psychi atric disorders, notor activity, feeding behavior, 20 sexual
activity, and neuroendocrine regul ation anong others. The effects of
serotonin are regulated by the various 5-HT receptor subtypes. Known 5-HT
receptors include the 5-HT1 fanlly (e.g. 5-HT1A), the 5-HT2 famly (e.qg.
5-HT2A), 5-HI3. _5- : ( 7‘ 5= S ly
identified Heffeh—t s P : 5Sﬁﬁﬁggrégﬁg?gpefﬁgsébeen
cl oned, and the exten5|ve dlstrlbutlhmGHWDSts nMRNA has been reported. -1
WO 03/053970 PCT/ US02/ 40220 Hi ghest | evels of 5-HT6 receptor nRNA have
been observed in the olfactory tubercle, the striatum nucleus accunbens,
dent at e gyrus anditGA lnyﬁnbﬂﬂﬁ(y§iaﬁﬁﬁ(ﬁﬂ;&ﬁalndolylalkylamlne

5 derivatives as 5-hydroxytryptamine-6 ligands, to

processes for preparing them, to pharmaceutical
compositions containing them and to methods of treatment

using them.

10
BACKGROUND OF THE INVENTION

Various central nervous system disorders such as
anxiety, depression, motor disorders, etc., are believed
15 to involve a disturbance of the neurotransmitter 5-
hydroxytryptamine (5-HT) or serotonin. Serotonin is
localized in the central and peripheral nervous systems
and is known to affect many types of conditions including
psychiatric disorders, motor activity, feeding behavior,
20 sexual activity, and neuroendocrine regulation among
others. The effects of serotonin are regulated by the
various 5-HT receptor subtypes. Known 5-HT receptors
include the 5-HT1 family (e.g. 5-HT1A), the 5-HT2 family
(e.g. 5-HT2A), 5-HT3, 5-HT4, 5-HT5, 5-HT6 and 5-HT7
25 subtypes.
The recently identified human 5-hydroxytryptamine-6
(5-HT6) receptor subtype has been cloned, and the

extensive distribution of its mRNA has been reported.



t he hi ppocanpus. Lower |evels of 5-HT6 receptor nRNA 5 are seen in the
granul ar |ayer of the cerebellum several diencephalic nuclei, anygdala
and in theocwrosewo Northern blots have reveal ed t hat 5- HEETEssepoxzo nRNA
appears to be exclusively present in the brain, with little evidence for
its presence in peripheral tissues. The high 10 affinity of a nunber of
anti psychotic agents for the 5- HI6 receptor, in addition to its nRNA

| ocalization in striatum olfactory tubercle and nucl eus accunbens
suggest s t haHigloser afetdibs cbf nb €Bl'6 ace ¢ episonf mRYiE sleave dppean nolss ermyefie

medi ated through this_receptor.. 15 Therefore, b-HI6 receptor |igands are
bel i eved to W& ot ?ﬁﬁ%ﬁﬁ?é& YH%@??#?heg??eﬁfﬁhﬁ?u%f %%?f%?% CNS di sorders

such as anxigt¥,midept essd:fa t PG LRSYanQDSEES| ¥R £OANEASI ¥eydbser der
attention deficit disorder, mgraine, cognitive nmenory enhancenment (e.g.

for the 20 trleatrpocdmplshei heves Hevebsedf sPedpo dreoeders, mRFaedi ng
di sorders (e.g. anorexia.or bulima),,_neurode e i i sor . 0.
%FI?%ﬁﬁnﬁ? 7%%n %a%hia} 1ay§r E iy ?%éﬁg%guﬁ, g&ér%g-g-

stroke or he acks;” wit hdrawal “Trom drug” abuse:

cocai ne, etdpawdepiy THE | Migc Dé1 pehrpaiarepingsin skdi gopbegniMorbhezh t he
like; or in the treatnent of_certain gastrointestinal__disorders such as
irritabl e boWEPESVRRIFRMESVIRERES BlRRT gTHTé LRCEBT 2t MRNAt APREF % ehPi on to

provi de conpggngéciﬂ@égfef&epyégéﬂé As thergpeuti cwﬁeﬁnlﬁtt%@ theatheat ment

of a variety of centr nervous system 30 disorders related to or affected
by the 5- HT6EoecEps apresec\0L03PpEERMEr PLTEUSOR¢40220he | higlk anot her

ol oot Yonm el MVEN L0 L9 REQYT OF LREIBRFUALE: IPL 5088, 2PE, PRRLMBCeut i cal
COI’TpOSIt ons
HT6 receptor, in addition to its mRNA localization in
striatum, olfactory tubercle and nuclegs accumbens
suggests that some of the clinical actions of these
compounds may be mediated through this receptor.

15 Therefore, 5-HT6 receptor ligands are believed to be of
potential use in the treatment of certain CNS disorders
such as anxiety, depression, epilepsy, obsessive
compulsive disorder, attention deficit disorder,
migraine, cognitive memory enhancement (e.g. for the

20 treatment of Alzheimer’s disease), sleep disorders,
feeding aisorders (e.g. anorexia or bulimia),
neurodegenerative disorders (e.g. stroke or head trauma),
panic attacks, withdrawal from drug abuse (e.g. cocaine,
ethanol, nicotine or benzodiazepines), schizophrenia, or

25 the like; or in the treatment of certain gastrointestinal
disorders such as irritable bowel syndrome.

Therefore, it is an object of this invention to
provide compounds which are useful as therapeutic agents
in the treatment of a variety of central nervous system

30 disorders related to or affected by the 5-HT6 receptor.



useful for the treatnent of central nervous system disorders related to or
affected by the 5-HT6 receptor. 5 It is a feature of this invention that

t he conpowads/osga7ovi ded may al so be used to further study PrTdUSsbuei20at e
the 5-HT6 receptor. These and other objects and features of the invention
wi || becone nore apparent by the detailed 10 description set forth

her ei nbel ow. SUMVARY OF THE | NVENTI ON The present invention provides an .
i ndol yl al kyl ami ne 15 derivative of formula | RB\N,R6 (CR7TR8)n ,X Z QN R
W R10 (I) wher ei it 26 Whpsh8ER obCectCONRthisr 1G8MRt2pn Xoi privvadeCRl; Y is
N or CRZ; rovi so that no nore than
two 25 of xth raﬁe&ﬁacqﬁ‘ﬁ%‘ §8 ﬁnd %ﬁérgﬁceﬁ%éﬁé‘ GPPOFE t301S 3 wo

03/ 053970 PGLEWS02/ 46228heRtreREmeR? afidcBRAtane @@%k}oh@d@%ﬁnt ly H,
hal ogen, CN, OC02R13, CO2R14, CONR15R16, CNR17NR18R19 , NR21R22,
OR23, CORR4 Bisaréeresapikykedciocsal RéRgE EedChyCEREkPITS CecepEYEl-oal Kyl

CyC|Ohetefoa|ky|’It is a feature of this invention that the compounds

' prov1ded 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

10 description set forth hereinbelow.

SUMMARY OF THE INVENTION

The present invention provides an indolylalkylamine

15 derivative of formula T

5\..Re
(CR7R8)n ~
Y“X \
L Ro
o N
W_RIO
4y
wherein
20 W is S0;, CO, CONR;j; or CSNRlz,‘
X is N or CR;:;
Y is N or CRs;
7 is N or CRs;
Q is N or CRy with the proviso that no more than two

25 of X, Y, Z and Q may be N;

n is an integer of 2 or 3;



5 aryl or heteroaryl group each optionally substituted; R5 and R6 are each
i ndependently H or a Cl-C6al kyl, C2-C6al kenyl, C2-C6al kynyl

C3- Cocycl wal dsyos3970 cycl ohet eroal kyl , aryl or heteroaryl graqr/esaechozz0
optionally substituted, or R5 and R6 may be taken together with the atom
to which they are attached to forman optionally substituted 5- to
7-menbered ring optionally containing an additional heteroatom sel ected
fromO, Nor S; 15 R7 and R8 are each i ndependently H or an optionally

substituted Cl-Cgal kyl group; i | - Wi

Cl- CBal koxy, aryl 1’0%%2‘? e'}rljlg%rl;%g agrfeo%pa%gclh ogtelrg%ea l? I—gsgdsaltil(th{Jetne’d; 20 R10
is an optionally substdNutG§iPB81>,Ce¥Ryd,, CGNRisRor CHEt8¥RaRyl §Pebip or an
optional 'y substitutegqy t 0ok3; MRS edr bL CyCld g 10K 1t M icGY6ld edrt

system having a N atom az?thzhe ﬁ%'dgeheéd and opt ongl I'ytgon% ai ni nﬁg'l, 2 or
3 additional 25 heterSarEmslisenstt e@B‘f%GMCIJdPaékéﬁl'Scéﬁctll?hﬁ%roﬁ‘rl&i%so t hat

when Qis N and X, Y apd1Z &f ehddrden Ribupisdadie sthiesndTian phenyl; mis
0 or an integer of 1 or _2; Rl1 apd R12 are each independently Hor a

Cl - Ceal kyl, 30 aryl osruk?fé:tlé?ﬁ%ﬁ%}l group each optionally substituted; R13,
R14, R20 and R24 mr endaih andepeadenhligpehdenal €1H &Babk§l-Cs82%LB8al kenyl ,

@ Coal kymyl G5 ookl B L 6oL ANSLSRGBY o2y Blahiet eroar

cycloheteroalkyl, aryl or heteroaryl group each

10 optionally substituted, or Rs and Re¢ may be
taken together with the atom to which they are
attached to form an optionally substituted 5-
to 7-membered ring optionally containing an
additional heteroatom selected from O, N or S;

15 R; and Rg are each indepepdently H or an optionally
substituted C;-Csalkyl group;

Ry is H, halogen, or a Ci-Cealkyl, Ci-Csalkoxy, aryl
or heteroaryl group each optionally
substituted;

20 Rip 1s an optionally substituted C;-Csalkyl, aryl, or
heteroaryl group or an optionally substituted
8- to 13-membered bicyclic or tricyclic ring
system having a N atom at the bridgehead and
optionally containing 1, 2 or 3 additional

25 heteroatoms selected from N, O or S with the
proviso that when Q is N and X, Y and Z are CH
then Rig must be other than phenyl;

m is 0 or an integer of 1 6r 2;

Ri1 and Rip are each independently H or a C;-Csalkyl,

30 aryl or heteroaryl group each optionally
substituted;

Riz, Ria, Rgo and Ryy are each independently H or a Ci-
Csalkyl, Cy-Csalkenyl, Cz;-Csalkynyl, Ciz-
Cecycloalkyl, cycloheteroalkyl, aryl or

35 heterocaryl group each optionally substituted;

—4-



-4 WD 03/ 053970 PCT/ US02/ 40220 R15, R16 and R23 are each independently H
or an optionally substituted Cl-C6al kyl group; and R17, R18, R19, R21 and
R22 are ewmhosioashgpendently H or an optionally substitut edd@lvsodaRyl
group; or 5 R21 and R22 may be taken together with the atom to which they
are attached to forma 5- to 7 nenbered ring optionally containing anot her
het eroat om sel ected fromO, N or S; or the stereoisoners thereof or the
pharmaceutical ly 10 accept abl e salts thereof. The present invention also

provi des net hods pand %8155 Qs ysefl; fu ém% etE} treat ment of
r ect e

central nervous sﬁ%ten]i drsordérs related to e 5-HT6
receptor. 15 DETAl LED IBESCRISRTIYON Wys tHHE Y aqVENTCaNL iié group, and

5- hydr oxyt rypt anmige- g (;5- ﬂIBG) H,$CERE O, %.reO'é%.C@lf ihRp@slentacent oreceptors
to be identified by 20 nol ecul ar cl oni_n ts c@bl“té fﬂe bind a w de range
of therapeutic corrpo@%’dso si}thi’#alt Supledl ithrP‘tlE i {friguing
di stribugsion in the brsgj naﬁ@SRgit mm_sﬁ @Teedak%hglﬁlofgle(twaatr witcdr este iatorew
conpounds whi ch are cagpabl.e. i nteract] or affecting sai :
receptor. 25 Significaft "Bt &ttéh ar & %el%t%e t'e° u]%?jrel?s? a%d 1icheﬂ}j possi bl e
role of the 5-HT6 recerpﬁm.hrerard ps;rtgwlcaitrz;qnamgmcmt@lrdy@ it flosy;  not or
function and control ?’% g:r\% di ke. Jothat end, conpounds
whi ch dem)nstrateat%}n |ng init hJ"e‘rh ltsaI—i'I]%rez%ptor are 30
earnestly smtsttﬁﬁetmeﬁ@mr%utdmrreq eDl”st@éR/ RragrrcsHerlly
10 acceptable salts thereof.
The present invention also provides methods and
compositions useful for the therapeutic treatment of
central nervous system disorders related to or affected
by the 5-HT6 receptor.
15
DETAILED DESCRIPTION OF THE INVENTION

The 5-hydroxytryptamine-6 (5-HT6) receptor is
one of the most recent receptors to be identified by

20 molecular cloning. Its ability to bind a wide range of
therapeutic compounds used in psychiatry, coupled with
its intriguing distribution in the brain has stimulated
significant interest in new compounds which are capable
of interacting with or affecting said receptor.

25 Significant efforts are being made to understand the
possible role of the 5-HT6 receptor in psychiatry,
cognitive dysfunction, motor function and control,
memory, mood and the like. To that end, compounds which
demonstrate a binding affinity for the 5-HT6 receptor are

30 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



receptor and as potential therapeutic agents in the treatnent of central
nervous systemdi sorders, for exanple see C. Reavill and D. C. Rogers,
Current Opionizmizs7eé WO 03/ 053970 PCT/ US02/ 40220 in | nvest irgarusenab22Dr ugs,
2001, 2(1):104-109, Pharma Press Ltd. Surprisingly, it has now been found
t hat azai ndol yl al kyl am ne derivatives of fornula | denonstrate 5 5-HT6
affinity. Advantageously, said am ne derivatives nay be used as effective

t herapeutic agents for the treatnment of central nervous system (CNS)

di sorders assaeivalifd oM tiorerl afifegs ed duyl t he( By HI®L +Beept BliarmaAccor di ngl y,
t he present invention provides 10 azai ndol yl al kyl am ne derivatives of
formula | REesNLiRE (CR7Rg)n X R9 Z Q N WRI10 (I) wherein 15 Wis
S2, CO CONR11 or CSR12; X is Nor CRL; Yis Nor ;. Zis Nor CR3; Q
is Nor CR4 with SHODrOWNEE t het B e ReBM ?WdZ@“%t? X, Y, Z and Q may

ae E | N is dydiHRUBF1 Dk 2 Qi driv¥siREs ol Rdrrdia ERCHemdttieentent | y
a og%n

5-HT6 affinity. Advantageously, sa:l.d amine derivatives
may be used as effective therapeutlc agents for the
treatment of central nervous system (CNS) disorders
associated with or affected by the 5-HT6 receptor.
Accordingly, the present invention provides

10 azaindolylalkylamine derivatives of formula I

RS\N/RG
(CR7Rg),
Y//X N\
L Ry
oK
W_Rlo
o
wherein
15 W is SOz, Cco, CONR]_]_ or CSRjisz;

is N or CRi;

X
Y is N or CRz;
Z is N or CRa;
0 is N or CR; with the proviso that no more than two
20 of X, Y, Z and Q may be N;
n is an integer of 2 or 3;
Ri, Rz, R3 and Ry are each independently H, halogen,
CN, OCOzR13, COzR34, CONR1s5R15, CNR17NR38R1s, SOnRzo,
NRy1R22, ORa3, CORpy or a Ci-Cgalkyl, Cz-Cgalkenyl,
25 Cy-Cealkynyl, C3-Cgcycloalkyl, cycloheterocalkyl,
aryl or heterocaryl group each optionally
substituted;



CN, OCO2R13 C02R14 CONRL15R16, CNR17NR18R19, SOTR20 NR21R22, OR23, COR24 or
a Cl-Ceal kyl, C2-Ce6al kenyl, 25 C2-C6al kynyl, C3-C6cycl oal kyl

cycl ohet ewwed3kpsg70 aryl or heteroaryl group each optional IRCT/B30R&0220 Ut ed;
-6 WD 03/053970 PCT/ US02/ 40220 R5 and R6 are each independently H or a
Cl- Coal kyl, C2-Cb6al kenyl, C2-Cb6al kynyl, C3-C6cycl oal kyl, cycl oheteroal kyl,
aryl or heteroaryl group each optionally substituted, or R5 and R6 may be
5 taken together with the atomto which they are attached to form an

optionally substijute - 7- I i gnal | ont aj-Ri an

addi ti onal heter oéa5t c‘%%sgﬁ‘se%?g}deg? g?ngg,ggﬂé%@gg?ﬁgﬁa% éBEéPéésadé%gr}g

i ndependently H or an @ptdsahkkhyl, 10:<tdsdkiviintled BrCaaat kyallgrbup; RO is H,

hal ogen, or a Cl-C6al kyl = {02} OF &ach
kélﬂh;ml&le' 513}%‘9’1,_ aé%%lly su%%%ﬁ?feydi C%?%I kyl, aryl,

optionally substituted; RIO 1s an opt]on

or 15 heteroaryl groupPekorm bpt¥dweat§istbst 7% RednB-Re B2Y3PRenber ed

bi ;:ycl i ftlsor trltcyC! ic ﬂsla]a%l §U%é@g@ﬁa¥imlﬂlﬁl L TRE &Hﬂcl?rilﬁj@ﬁr@ﬁél and
optionally containing 1, 2 or addi ti ona et erpatons_selected fromN, 0
or Swith the 20 provi3b*dFREIwhen T 2N %ﬁl%aﬁ%nn@sté}%uﬁ—g %hen R10
nmust be other than phetyl7-memsefedrrany i spejenably lcont2inRid amd R12 are
each independent !y H ofs Gls 00l kileroRldth 9510648508 h 8T APo£AED

optionally
R; and Rg are each independently H or an optionally

10 substituted C;-Csalkyl group;

Ry is H, halogen, or a C;-Cealkyl, Ci-Csalkoxy, aryl
or heteroaryl group each optionally
substituted;

Rip 18 an optionally substituted C;-Csalkyl, aryl, or

15 heterocaryl group or an optionally substituted
8- to l13-membered bicyclic or tricyclic ring
system having a N atom at the bridgehead and
optionally containing 1, 2 or 3 additional
heterocatoms selected from N, O or S with the

20 proviso that when Q is N and X, Y and Z are CH
then R;q must be other than phenyl;

m is 0 or an integer of 1 or 2;

Ri1 and Ri; are each independently H or a C;-Cgalkyl,
aryl or heterocaryl group each optionally

25 substituted;

Ri3, Ria, Rzo and Ryy are each independently H or a Ci-
Cealkyl, Cz-Csalkenyl, C,-Cgalkynyl, C;-
Cscycloalkyl, cycloheterocalkyl, aryl or
heteroaryl group each optionally substituted;

30 Ris, Ris and Ry3; are each independently H or an
optionally substituted C;-Cgalkyl group; and

Ri7, Ris, Rig, Rz1 and Ry are each independently H or
an optionally substituted C;-Cjalkyl group; or
Ry1 and Ry may be taken together with the atom

35 to which they are attached to form a 5- to 7-

—7-



25 substituted; R13, R14, R20 and R24 are each independently H or a Cl-
Coal kyl, C2-Co6al kenyl, C2-C6al kynyl, C3- C6cycl oal kyl, cycl ohet eroal kyl ,
aryl or Wet®rosza7yl group each optionally substituted;, 30 ERUIASRIG20Nd R23
are each independently Hor an optionally substituted Cl-C6al kyl group;
and R17, R18, R19, R21 and R22 are each independently H or an optionally
substituted Cl-C4al kyl group; or R21 and R22 may be taken together with
the atom 35 to which they are attached to forma 5- to 7- -7 WO 03/053970
PCT/ US02/ 40220 nenber Lng-option ipLn e roat om
selected fromO, N or ;m%%rgﬂépéégrgé%%%ﬁg?%gtﬁ%?g%iﬂgégt%%OQE&E
pharmaceutical |y acceptabteasantseliaetedf fremAg, u¥edri Aithe specification

and cl ai s, ‘}{@ deLm . habeges gﬁéfeaaét@ﬁ Bre GharhalbuFEigndiyhe term
al kyl

cycl ohetero designates a five to seven nenbered cycloalkyl ring
syst em cont A¥GRFALPDF D2hebebBRY®NE; which may be the sanme or different,

sel eclt ed sf rO][n Nh As 0lisdd thatHe 0pbéoNAl &yt oAt ahAi BU20RE, dendl eeband.
Compl oty | e SGloneleroalicl si g cyetene, inchudgd fn (he term as
is Hor an oppdrtadtsubslkybetes bgndessrabétivhetei abebovwnenhérdd WL WL W N
Wr--ww gycfgaf%yflgﬁﬂé-gggtem containing 1 or 2 heteroatoms,

which may be the same or different, selected from N, O or
10 S and optionally containing one double bond. Exemplary

of the cycloheteroalkyl ring systems included in the term

as designated herein are the following rings wherein W; is

NR, O or S; and R is H or an optional substituent as

described hereinbelow:

15

€ T YY)

Wi Wi W Wi N
<) € ) 7
le Wi Wi kN kVAR
R

Similarly, as used in the specification and claims,

the term heterocaryl designates a five to ten membered

20 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, thienyl,
quinolinyl, isoquinolinyl, indolinyl, benzothienyl,

25 Dbenzofuranyl, benzisoxazolyl or the like. The term aryl
designates carbocyclic aromatic ring systems, e.g. of 6-
10 carbon atoms, such as phenyl, naphthyl, or the like.

The term haloalkyl as used herein designates a CpHann



R Simlarly, as used in the specification and clains, the term heteroaryl
designates a five to ten nenbered 20 aromatic ring systemcontaining 1, 2
or 3 het ewwai3gssy70 whi ch nay be the sanme or different, selratresb2fioam N, O
or S. Such heteroaryl ring systens include pyrrolyl, azolyl, oxazolyl,

t hi azolyl, imdazolyl, furyl, thienyl, quinolinyl, isoquinolinyl,

i ndol i nyl, benzot hi enyl, 25 benzofuranyl, benzisoxazolyl or the |ike. The
termaryl designates carbocyclic aromatic ring systenms, e.g. of 6- 10

car bon at ons grouph hayipieefydom washttoy [2n+dr heie@ddrk etonEhevttiertmneat aad kyl as

used herein signates _a +1 -8 / 053970 . PCT/ US02/ 40220 oup

havi ng from %(r?]lg ggmfnff t?&l%&gr‘?ngt(%@ %%ﬂec%eﬁé%/ h(?ggat Hafe &S%fferent
and the ternmbakoal ko @stusedn oeraln, devgnaiRs @) QR he FPYRhavi ng
fromone to 2n+l1 hal ogen atons which may be the sane or different. 5

Exenpl ary of hehegsn p&ors. mivisér @g@vbibgy dhiec sgime oy ¢jidifierantng syst ens

havi ng a atom a i and qpt i,QN; Q i:n] 1, 2 or 3

addi ti ona heter%ﬁ%ag%%??ggef %om%%, 1% glrelnéel(\rne(rﬁ %ﬁe@ﬁiﬁ e term as
desi gnat ed héreécgcdrie thed alylstwineg haividgos gs terE ot arher eéivi ddRHesdNR, 0 or
S; and Ris H ar an.oFlHﬁnal subst,ituent _as descrjbed hereinbelow. / N, N
irNNL N\ RPY SPEROPRHELY, QORtalning N wENOW I 29 H4endIN N N N WN Y

I (\~Y Y I heteroatoms selected from N, O or S included in the term
as designated herein are the following ring systems
10 wherein W, is NR, O or S; and R is H or an optional

substituent as described hereinbelow:

N.
A NAN Y /N\KN§1 [¢“W4Nm N4“T¢ , Z N
W, _N
N_ _N N _N _N_ _N N Wy N N
P [/Y/\_ Y ¥ CT/—\,— [\ ]q/_nj—
Ny N— \NAF—J EQ/N——” N N— N g
B N N W N N
N ZA~ Z 2~ZT N /4 )
Wo /N\ Za— LIS T </\I/ (\r l
t BT — | _ —
OO UG- d=
Wy /N\, 2 N N N Wy s Mo N
N A 3 s N _n
ST @L o I3 a2
W’N_'I 2
2

L N—N

15 In the specification and claims, when the terms



G N NNNNJ ~~NJ NN NJWNINW-fNL\ NW NW~NL W N%1L
| V~N~ , VIN Il --f N/j Il N0 ~~\\' N </ WNN W NW NNi / NN //
NNV N_woosns3droN_ ~I \ N_il \ NJ ~-NW'N 2 N N W HAY/UuSob4dt26/ NO

(J* 15 In the specification and clainms, when the terns -9 WO 03/053970

PCT/ US02/ 40220 C1-Céal kyl, C2-C6al kenyl, C2-Céal kynyl, C3-Crcycl oal kyl,
cycl oheteroal kyl, aryl, heteroaryl or 8- to 13-nmenbered bicyclic or
tricyclic ring systemhaving a N atomat the bridgehead are designated as

bei ng opt i onékt§sB latbstGat-Geaticenhd, stbsidellbgnty 1gr Qyps, i tdulasye opt i onal |y
the same  or different of

resent m n r._no e.qg., .t r three, _
Phose custgn§§F §E$%SF8?é§yﬂn %ﬁgl'm@€gFEBﬁEN of ﬁﬁaFﬁpé@J@@@Q?r@énpounds
or the nodibiegtiion of suehyeonpownds k9sirfd waRga t hekr aJc%mhat the =
structure/activity, persistence, absorption, stability or other beneficial
property. SpQEFQQShéﬁgnﬁrésd@ﬁlgﬁéﬁedsGBSbE@nGnDptnn@bady hal ogen at ons,

Nitro, CyRNOgubbhiPGYERA 0naCYARRLO L lNEr BX¥Lps2liY Ly NBkoaLkYL, 3l koxy,
- 7 present may be 6he drrmore, e.g., two or three, the same
or different of those customarily employed in the
development of pharmaceutical compounds or the
modification of such compounds to influence their

10 structure/activity, persistence, absorption, stability or
other beneficial property. Specific examples of such
substituents include halogen atoms, nitro, cyano,
thiocyanato, cyanato, hydroxyl, alkyl, haloalkyl, alkoxy,
haloalkoxy, amino, alkylamino, dialkylamino, formyl,

15 alkoxycarbonyl, carboxyl, alkanovyl, alkylthio,
alkylsuphinyl, alkylsulphonyl, carbamoyl, alkylamido,
rhenyl, phenoxy, benzyl, benzyloxy, heteroaryl,
cycloheteroalkyl or cycloalkyl groups, preferably halogen
atoms or lower alkyl groups. Typically, 0-3

20 substituents, the same or different may be present. When
any of the foregoing substituents represents or contains
an alkyl substituent group e.g. alkoxy, alkanoyl, this
may be linear or branched and may contain up to 12,
preferably up to 6, more preferably up to 4 carbon atoms.

25 Pharmaceutically acceptable salts may be any acid
addition salt formed by a compound of formula I and a
pharmaceutically acceptable acid such as phosphoric,
sulfuric, hydrochloric, hydrobromic, citric, maleic,
malonic, mandelic, succinic, fumaric, acetic, lactic,

30 nitric, sulfonic, p-toluene sulfonic, methane sulfonic

acid or the like.

-10-



hal oal koxy, am no, al kyl am no, dial kylam no, fornyl, 15 al koxycarbonyl,

car boxyl, al kanoyl, al kylthio, alkylsuphinyl, alkylsulphonyl, carbanoyl,

al kyl am dwo o3plssatyl , phenoxy, benzyl, benzyl oxy, het eroar WGT/US02/40220

cycl ohet eroal kyl or cycl oal kyl groups, preferably hal ogen atons or |ower

al kyl groups. Typically, 0-3 20 substituents, the sane or different may be
present. Wien any of the foregoing substituents represents or contains an
al kyl substituent group e.g. al koxy, al kanoyl, this may be |linear or

branched and may G&fbahidsiPot ot inpéet £6abl ¥cupdéoebrenBre preferably up
to 4 carbon atonms. 25 Pharmaceutically acceptable salts may be any acid
addi ti on sal%a¥eaprledyon LERPHURINGPEBPRRL aPTORRHI af ophar ndeeeRi €8l |y

accept abl e agid Sueh 25 PROSPASLS) aStl FUEE Geg YEr ORDI BbIGouhdr gbr o

citric, nalerc mal oni c, , succinic, funaric, acetic, Tactic, 30
nitric, sulfdne cinyeiolorenend uliioah caraetbadelgutbonectedctd ohet he |1 ke.
-10 WO 03/ 053970 PCT/ US02/ 40220, Conpoundgs of the invention,inc|lude esters,
car bamat @s. ot EEHetV R RTERTE dAAF S BY otf uf? Y8r nsCORheERORAL gL her B are

functional dgrinadiyescol {RSccorPQUEHS OEest A1 PVYEALLOALAPE VHECh are
readily converted to the 5 inventive active noiety in vivo.

Cor r espondi mghyiouhecomdi hbenof deseripe@nheoaienbrueeyitheat cempeend of the
various condilipns.described her el naboxe. withy agompotnd .of ferauig, ! or
y u rehn,

wi th a conpound I'Ch™i's not spéecific di'scrose C apon
adm ni str at i dhscTosw@rivst twhacl) epopoadadi el stosatldba, | convetye. tél &0

i ncluded are netabolites of the conpounds of_the, present invention
10 compound of formula I in vivo. Also included are
metabolites of the compounds of the present invention
defined as active species produced upon introduction of
these compounds into a biological system.
Compounds of the invention may exist as one or more
15 stereoisomers. The various stereoisomers include
enantiomers, diastereomers, atropisomers and geometric
igomers. 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
20 stereoisomer(s) or when separated from the other
stereoisomer(s). Additionally, the skilled artisan knows
how to separate, enrich or selectively prepare said
stereoisomers. Accordingly, the present invention
comprises compounds of Formula I, the stereoisomers
25 thereof and the pharmaceutically acceptable salts
thereof. The compounds of the invention may be present

as a mixture of stereoisomers, individual stereoisomers,

or as an optically active form.

30 In the compounds of this invention:
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defined as active species produced upon introduction of these conpounds
into a biological system Conpounds of the invention may exi st as one or
nore 15 woenesswoners. The various stereoi soners incl ude pcamzsweiarer s,

di astereoners, atropisoners and geonetric isonmers. One skilled in the art
wi ||l appreciate that one stereoisoner nmay be nore active or may exhibit
beneficial effects when enriched relative to the other 20 stereoi soner(s)
or when separated fromthe other stereoisoner(s). Additionally, the
skilled artisan kwowsy Bewfloe separAleL.gognrich or selectively prepare said
stereoi sonmers. Accordingly, the present invention conprises conpounds of
Formula |, the stereoi soners 25 thereof and the pharmaceutically acceptable
salts thereof. The esapplrde®foh tikke 2i.nventi on may be present as a mxture
of stereoisoners, individual stereoisoners, or as an optically active
form 30 |In the compounds of this invention: -11 WO 03/053970

PCT/ US02/%0220 VRmayratye Heprfax amsnen 1302n Arptexaml By afulbst Sciked R10 nmay
be for exampbgea1opk| S iLtyte yl,, ht hyl , thienyl, ]
benzo-[l,2,Stthigdfa%gﬁﬂﬁhbibegggf??gf5%?8%§3?é§0Pg%&lﬁgﬁfgfhyghiophenyl,

i m dazol yI , FEB?&%o?yﬁ?f‘éﬁﬁﬁéﬁ?P, Ypyr Reokglpblithideheh21l- imidazolyl,

b] [ 1, 3] t hi azobykazbm,Uazahindighpypekayh 19%&@%%{%,&9 b] pyridi nyl or
Cl- Coal kyl s P |£ db Een | .(e.q. génzyl...An exanple of RO is H
15, R7 and R§ fr%y E%ﬁﬁaﬁélg r é&‘é Fg[hrz-alpyrldmyll pyrrolo[2,3-
10 blpyridinyl or C;-Csalkyl substituted by phenyl (e.g.,
benzyl) .

An example of Ry is H.
15, R7 and Rg may both be for example H.

Examples of Rs and Rg are independently hydrogen and
Cl—Csalkyl.

20 In some embodiments X is N; Y is CRy; % is CR3; and Q
is CRy. In other embodiments Y = N.

In further embodiments Q is N; X is CRi; Y is CRy;
and Z is CRj3.
25

When R;, Rz, R; and R, are present they may be for
example hydrogen.

Examples of optional substituents, e.g. for groups
30 such as Rjy are selected from one to three, the same or
different, of the following: halogen, C;-Csalkyl, tri-
fluoromethyl, C;-Csalkoxy, amino, cyano, Cz-Cralkanoylamino
(e.g., acetyl) and Ci-Csaminoalkyl, (e.g. Z2-aminoethyl) .

~12-



Exanpl es of R5 and R6 are independently hydrogen and Cl-C6al kyl . 20 In
sorrerrpenbodi ments Xis N, Yis CR2, Zis CRS;.and Q is CR4. In other_

enbodi mrentw® 08/0539% I n further enbodiments Qis N, X is CRIPCTYS02/4222; and
Zis CR3. 25 Wen Rl, R2, R3 and R4 are present they may be for exanple
hydrogen. Exanpl es of optional substituents, e.g. for groups 30 such as
R10 are selected fromone to three, the same or different, of the

fol l ow ng: hal ogen, Cl-C6alkyl, tri- fluoronethyl, Cl-C6al koxy, am no,

-am I = .

iznsgnn?iog;hgr éo%n %gg\écgo%%{)%% SZ@T& g?”%%%?l i\ﬁé}sei#?zWiéﬁgézprﬁ%BrﬁFieferred
are those coapeuttissef chopoulngsl ofheoimtla IS wherAot her s @r.QUEi&n%Ttheﬁ ,
preferred conpounds .of f(%rrrul | are those 5 conmpounds wherein Xis N, Yis
CR2; Z is CREFCHRACH Prelemredysompryrrs: odr Sopmeilapiepare ddiosenpounds of

i ti 0 0 . I [ ey Qis ., X is CRli
s{h?s g?ﬁanga?@?gn%%s%ﬁgr@gapggfqg g&d&géﬁgﬁﬁﬁs%\g#t?g% Ve té\lo]rﬁ are those
10 conpoundsCBi- f of el anethdrer eroudV o§ 1SORF ande®IcbBpblundAnet heregr oup of

Sce h is 2 Anee ROl o b Ror SR e e rt: T EGpGuNBS AL Ohse
formul a | éﬁﬂpmui]dSCWﬂﬁr‘ﬁi:DsV@Rﬁ S Mis K, RO is H and Xis N Y 15
s CR2; Zis CRB;MSQLSpEE%érggg gghpsgnggdo§4tigeiggggtion are those
10 compounds of formula I wherein W is S0; and Ry is H.
Another group of more preferred compounds are those
compounds of formula I wherein W is S02; n is 2; and R is
H. Further more preferred compounds are those formula T
compounds wherein W is SO;; n is 2; Ry is H; and X is N; Y
15 is CRy; Z is CR3; Q is CR4; and Ry, R; and R, are each
independently H, halogen or lower alkyl. Yet another
group of more preferred compounds of formula T are those
compounds wherein W is SO,; n is 2; Ro is H; and Q is N; X
is CR1; Y is CRy; Z is CR;3; and Ri, Rz, and R3; are each
20 independently H, halogen or lower alkyl.
Preferred compounds of the invention include:
2—[l—(2—chlorobenzenesulfonyl)—1H—pyrrolo[3,2—b]pyridin—
3-yllethylamine;
2—[1—(2—naphthylsulfonyl)—1H-pyrrolo[3,2—b]pYridin—3—
25 yllethylamine;
2—{1-[(3—trifluoromethyl)benzenesulfonyl]—1H—pyrrolo[3,2—
blpyridin-3-yl}ethylamine;
2—{1-{[2—chloro—4—(trifluoromethyl)benzene]sulfonyl}—lH—
pyrrolo[3,2—b]pyridin—B—yl}ethylamine;
30 2—{1—[(3,4—difluorobenzene)sulfonyl]—1H-pyrrolo[3,2—
blpyridin-3-yl}ethylamine;

-13-



i ndependently H, hal ogen or |ower alkyl. Yet another group of nore
preferred conpounds of forrmula | are those conpounds wherein Wis SO2; n
is 2; RO WodM0saatd Qis N X is CRlL;, Yis CR2; Z is CR3; rarmiusdr4oR®, and
R3 are each 20 independently H, halogen or |ower alkyl. Preferred
conpounds of the invention include:

2-[1-(2-chl or obenzenesul fonyl ) - 1H pyrrol o[ 3, 2-b] pyridin- 3-yl]ethylam ne;
2-[ 1- (2- napht hyl sul fonyl ) -1H pyrrol o[ 3, 2-b] pyridin-3- 25 yl] ethylam ne;

- [ (3-t ri R-ddrdndteyil)cheirermsid )ty dny M-Iy -stef R, 213, 2-

|d|n 3-yl eth | _am.

[ 2- chl gr%) 4° (tplyrﬁ%grgné’ilﬂﬁt)hg&?fﬂﬁ]eﬂ'sulfonyl} 1H

[ 3, 2- ]y [disn-cErlydtWeEN e - 13&u1 fony1 ] - -1H-pyrrolo[3, 2~

3, 4-di fl uor obenzene) sul f onyl ] -1 H-pyrro oﬁ/

in-3-yl}et W[Pé’rﬁlﬁénﬂr?fl\l\@t@l?/ﬂ@%@m PCT/ USOZ/ 40220

3-¢hl grohe n L5 32b r.idi |.}.et hyl am ne;
5 Ehl or Sn ooher oy A H By o v, Bulesh ZURL AT
i n-3-yl} et bytrawilod 3 ,2-blpyridin-3- yl}ethylamlne,

6- chl 2,1-b]lth | -5-yl | f 1]-1H

[302 grg;rﬂ332%%t9PF§%ﬁ9%§%% §Ul%0%§%] %HY§§rrolo[3 2-

3- net hoxybng HgﬂLfg,ngU}]eﬁiylg}ﬁr ;ﬁgl .0[ 3,2 b] pyri di n-3-yl } et hyl am ne;
?le azol - yl]

i m dazo% )sul fon -1H

0[3 2- Bt 9=r|[dnﬁugayp}[6bﬂybér¢hnezol 5- yl)sulfonyl] 1H-
(bepizenesul f reolol3 p i l.] - et hyl am ne;
(3 | uor obe g%r%)e))lédﬁfén%ﬁ %ﬁdﬁi} ]P’ X’([)L[}§ng‘}a¥‘1]“e7

2-[1- (benzenesulfonyl)-1H- -pyrrolo[3,2-blpyridin-3-yl]-

(0]

—|—||—|—l—|—|—||—|—l—|—r-“ﬁ

ethylamine;
2—{1—[(3—fluorobenzene)sulfonyl]~1H—pyrrolo[3,2—
blpyridin-3-yl}ethylamine;
15 2-{1—[(4—aminobenzene)sulfonyl]—1H—pyrrolo[3,2—b]pyridin—
3~yvllethylamine;
2—{1—[(3—methylbenzene)sulfonyl]—lH—pyrrolo[B,2—b]pyri—
din-3-yl}ethylamine;
A2—{1—[(2,3-dichlorobenzene)sulfonyl]—lH—pyrrolo[3,2—
20 blpyridin-3-yl}ethylamine;
2—{1—[(2—fluorobenzene)sulfonyl]—1H-pyrrolo[3,2—
blpyridin-3-yl}lethylamine;
2—{1—[(3—bromobenzene)sulfonyl]—1H—pyrrolo[3,2—b]pyridin—
3-v1l}lethylamine;
25 2—{1—(2,6—dichloroimidazo[2,l—b]thiazol—S-yl)sulfonyl]—
1H-pyrrolo[3,2-blpyridin-3-yllethylamine;
2—{1—(6—chloroimidazo[2,1—b]thiazol—5—yl)Sulfonyl]—lH—
pyrrolo[3,2-c]lpyridin-3-yl}lethylamine;
2—{1—(imidazo[Z,l—b]thiazol—S—yl)sulfonyl]—lH-
30 pyrrolo[3,2-clpyridin-3-yl}ethylamine;
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b] pyri di n-3-yl }ethyl am ne; 15

2-{1-[(4-am nobenzene)sul fonyl]-1H pyrrol o[ 3, 2-b] pyri di n- 3-yl } et hyl am ne;
2-{1-[ ( 3- wex dsyoskpgmzene) sul fonyl ] - 1H pyrrol o[ 3, 2-b] pyri-  PCT/US02/40220

di n-3-yl }ethyl am ne; .2-{1-[(2, 3-dichl orobenzene)sul fonyl]-1H pyrrol o[ 3, 2-
20 b] pyridin-3-yl}ethyl am ne;

2-{1-[(2-fl uorobenzene)sul fonyl]-1H pyrrol o[ 3,2 b]pyridin-3-yl}ethylam ne;
2-{1-[ (3-bronobenzene) sul-fonyl ]-1H pyrrol o[ 3, 2-b] pyri di n- 3-yl }et hyl am ne;
25 2-{1-(2, &dichl @rmnmcdamr&énéa)]gdmmw}]&mamﬂmlq,-2—

1H pyrrol o[ 3, 2-b] pyri di Iamne

2-{1- (6-chl oroi m%ié%if Zilflb%/T l’]?r%r}es'ul fonyl]-1H

pyrrol of 3, 2-¢] VAR, 1H rrolo[3,2-

2-{1-(im daz%[@‘ %ﬁlﬁlai%l 5- yEILI?%IS]sIuErI’{f?lo]‘zn(g/rl1 l] foy [

pyrrol o[ 3, 2-c] pyrq]@yrﬁm-}fbtm}l@trhyﬂeamlrl% V\D 03/ 053970 PCT/ Us02/ 40220
2-{1- [(3 chl or gbenzene) sul ol I _yl}ethylamne
2-[1-[ (321 for ﬂéeﬁ%%%ﬁﬁ 3%?1%}?% Ii{t%‘%/llr%r orf%ﬁ[lg %I lyplizéh ar yI } et hyl ani ne;
5 2-{1-[(3- rret hom@uﬂm&%ﬂlfprwﬁﬂyﬂamnyéf ol o[ 3, 2-

c]pyr|d|n3 eth | am ne;

2-{1-[(5- chI iy sephermyd 1Y hHEwLEoms b} 3LlB-pyrrolo(3, 2-

c] pyridin-3-yl }et

2-[ 1- (benzenesul fowcﬂl}ﬁ} pyri?‘l olily]?mg] pyr| di n-3- 10 yl]ethyl am ne;

2- { 1- [ ( 3- nethyl betizansdrsedd by : 1-Hywyof ol Q) 2-2-ef hyyr dilim-33y| } et hyl ani ne;

10 yllethylamine;
2-{1-[(3-methylbenzene)sulfonyl]-1H-pyrrolo[3,62-
clpyridin-3-yl}ethylamine;
2-{1-{[(3-trifluoromethyl)benzene]sulfonyl}-1H~
pyrrolo[3,2-c¢]pyridin-3-yl}lethylamine;
15 2-{1-[(2,3-dichlorobenzene)sulfonyl]-1H-pyrrolo(3,2-
clpyridin-3-yl}ethylamine;
{2-{1-(benzo[l,2,5]thiadiazol-4-yl)sulfonyl]-1H-
pyrrolo[3,2-clpyridin-3-yllethyl}dimethylamine;
{2-{1-[ (7-chlorobenzo[l,2,5]loxadiazol-4-yl)sulfonyl]-1H-
20 pyrrolo[3,2-clpyridin-3-yllethyl}dimethylamine;
{2-{1-[(6-chloroimidazo[2,1-b]lthiazol-5-yl)sulfonyl]-1H-
pyrrolo[3,2-clpyridin-3-yllethyl}dimethylamine;
{2-{1-[(5-chloro-3-methylbenzo[b]thiophen-2-yl)sulfonyl]-
1H-pyrrolo[3,2-clpyridin-3-yl}lethyl}dimethylamine;
25 2-{1-[(3-methoxybenzene)sulfonyl]-1H-pyrrolo[2,3-
clpyridin-3-yl}ethylamine;
2-{1-[(l-methyl-1H-imidazol-4yl)sulfonyl]-1H-pyrrolo[2,3-
clpyridin-3-yl}ethylamine;
2-{1-[(3,5-dimethylisoxazol-4-yl)sulfonyl]-1H-
30 pyrrolo[2,3-clpyridin-3-yl}ethylamine;
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3-
3,

i n-

7-

3
3
6-
3
5-

trifluoronethyl)benzene] sul fonyl}-1H
2-c]pyridin-3-yl}ethylam ne; 15

B«adi3eissoon obenzene) sul fonyl ] - 1H pyrrol of 3, 2- PCT/US02/40220

3-yl }ethyl am ne; {2-{1-(benzo[1, 2,5]thiadi azol -4-yl)sul fonyl]-1H
2-c] pyridin-3-yl}ethyl}di net hyl am ne;

chl or obenzo[ 1, 2, 5] oxadi azol - 4-yl ) sul fonyl]-1H 20

2-c] pyridin- 3- yI}ethyI}dlnethyIanlne

C |2|—Q119|[m2dalz—(ﬁ12illrdi]dtmxﬂmie Sl Hiesupt I loriy Jpyitkolo [2, 3-

2-c] pyridin-3 }et hyl } di met hyl am ne;

chlorﬁlgyﬁééﬁFrﬁeN%éFE YAPBRRER- 2- yl ) sul fonyl ] -

| of 3,2-G] R[5 %eygl%%r}l%ﬂnér}ib% @dl%r%ﬁlc]] 1215p rrolol2, 3-

nethoxybenze
- et hyl e[]blyn:crddazél—yAWeerlﬂmh]ylﬁmlW,r ol o[ 2, 3-

50[2%' AT B A et P e V) oy God07 Bk Usbz 40220

4- dlflwl]@ta%@raq&@)twltaaﬂyﬂe] 1Hpyrrolo[2,3

fonyl’] - 1H pyrrol o[ 2 yr| yl}ethylanine;

HS yl }ethyl am ne; . q

5- cHi2or [dt-hifopneimal yavy ke oy - IHgprre 1 B2 g -clpyridin-3-
in-3-yl}

2- naphth%ﬁzuf%%§§$¥{%ﬁ?g%rro d[2,3-c]pyridin-3-

| } met{pH @ NS -chloro-1, 3-dimethyl-1H-pyrazol-4-yl)sulfonyl] -
gp?ﬁ;?ﬁ;ln lSU|f%%%E)3 ]%%é%? [% yfﬂé%ﬂ&fy é%ylamlne,

(5- chizra-1; @alissihy éﬁm&&z&ioﬁwj))swimwn 19-
0I0[2 3-c] pyridin- 3- yI} hyl } met hyl am ne;

(benzo[ 1p¥r5itle [RdidardpyayidiagFomgtyd } dimethylamine;

15

20

25

30

{2-{1-[(7-chlorobenzo[l,2,5]oxadiazol-4-yl)sulfonyl]-1H-
pyrrolo[2,3-clpyridin-3-yl}ethyl}dimethylamine;
{2-{1-[(6~-chloroimidazo[2,1-blthiazol-5-yl)sulfonyl]-1H-
pyrrolo[2,3-clpyridin-3-yl}ethyl}dimethylamine;
{2-{1-[ (5-chloro-3-methylbenzo[b] thiophen-2-yl)sulfonyl]-
| 1H-pyrrolo[2,3-clpyridin-3-yl}ethyl}dimethylamine;
2-{1-[ (3-methoxybenzene) sulfonyl]-1H-pyrrolo[2, 3-
blpyridin-3-yliethylamine;
2- (1-benzenesulfonyl-1H-pyrrolo[2,3-blpyridin-3-yl) -
ethylamine;
2-[(l-benzylsulfonyl)-1H-pyrrolo[2,3-blpyridin-3-yl]-
ethylamine;
2-[1- (2-naphthylsulfonyl)-1H-pyrrolo[2,3-blpyridin-3-y1l]-
ethylamine;
2-{1-[ (4-methoxybenzene)sulfonyl]-1H-pyrrolo[2, 3-
blpyridin-3-yl}ethylamine;
2-{1-[ (3, 4-dimethoxybenzene) sulfonyl]~1H-pyrrolo[2, 3-
blpyridin-3-yllethylamine;
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pyrrol o[ 2, 3-c] pyridi n-3-yl } et hyl }di met hyl am ne;

{2-{1-[(7-chl orobenzo[ 1, 2, 5] oxadi azol - 4-yl )sul fonyl]-1H

pyrrol o[ 2Ww® wlossa7o di n- 3-yl } et hyl } di met hyl am ne; 15 PCT/US02/40220
{2-{1-[(6-chl oroi m dazo[ 2, 1-b] t hi azol - 5-yl ) sul fonyl]-1H

pyrrol o[ 2, 3-c] pyridi n-3-yl } et hyl }di met hyl am ne;
{2-{1-[(5-chloro-3-nethyl benzo[ b] t hi ophen-2-yl)sul fonyl ]

1H pyrrol o[ 2, 3-c] pyri di n- 3-yl } et hyl }di et hyl am ne;
Y [ (3- et Roybeidmeys s Sty frastases I bipny 1 } - 18-
]

ridin-3-yl} _ Al

- benzenesul?‘\(;)ny{);j?l{;nl[—l?byrrg)}f)%fﬁ(,if’ﬁlb]g py% I ny%,?rf}ﬁ?-e’et hyl am ne;

1- benzyl Qul{fler[y(lz)—ciylakrmuemm{ea,ﬁﬂkﬂcpm 1diE-Pydol Etthyd -BTigiesi B -
- (2- napht hyl sul f on i 1H pyrrol o[ 2, 3-b] pyridin-3-yl]- ethylam ne;
[ (4- et hox¥ b%%%%ﬁ%)( ¥EBRYI ] - 1H pyrrol of 2, 3-

ridi ns3-yl et hylg 19 1fonyl]l-1 10[2,3-b -
-[ (3, 4-di et ht(;[xygrear?zaglr?e)eéluzlefnoen)yslu] flill-yp;rro o] 2rr30 300[ 3-blpyridin
r

di n- 3-yl }éfmi,l}ahhﬂbamlneﬁ WO 03/ 053970 PCT/ US02/ 40220

& S o

CYGHOWﬂSBdmﬂ 3 opybyr itk pys el pEengt Bhpyei di n- 3-yl }et hyl ani ne;

anobenzene) sul fonyl ]-1H p rrol o[ 2 pyri di n-
|an¥né g BRI MRS Rzie il Cvies ﬁeﬂéwk}aﬂﬁ}-l H

y
3-b] X
%Qt rif %%#%%g?ﬁz Y% ﬁ}%£fﬂul ?o%l ?tlaqlTBme’
2, 3- B}ﬁyﬁﬂdﬂﬁt3bwﬁyﬁﬂqdzanaksulfonyl] -1H-pyrrolo[2,3-
blpyridin-3-yl}ethylamine;

1<
TT oS R TR TS TR RS

-{
p
(
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-
{
p
{
p
{1-
‘
{
2
-y
;
{
:

[
2-
[ (
h
[
(
y [

2-{1-{[(3,5-bis-trifluoromethyl)benzene] sulfonyl}-1H-
pyrrolo[2,3-blpyridin-3-yl}ethylamine;
15 2-{1-[(4-i-propylbenzene)sulfonyl]-1H-pyrrolo[2,3-
blpyridin-3-yl)ethylamine;
[2-(1-benzenesulfonyl-1H-pyrrolo[2,3-blpyridin-3-yl) -
ethyl]dimethylamine;
[2-(1-benzylsulfonyl-1H-pyrrolo[2,3-blpyridin-3-y1) -
20 ethyl]dimethylamine;
{2-[1-(2-naphthylsulfonyl)-1H-pyrrolo[2,3-blpyridin-3-
vl]ethyll}dimethylamine;
{2-{[1-(3-methoxybenzene) sulfonyl]-1H-pyrrolo[2,3-
blpyridin-3-yl}ethyl}dimethylamine;
25 {2-{[1-(4-methoxybenzene)sulfonyl]-1H-pyrrolo[2,3-
blpyridin-3-yl}ethyl}dimethylamine;
{2~-{[1-(3,4-dimethoxybenzene) sulfonyl]-1H-pyrrolo[2, 3-
blpyridin-3-yl}ethyl}dimethylamine;
{2-{[1-((4-trifluoromethoxy)benzene) sulfonyl]-1H-
30 pyrrolo[2,3-blpyridin-3-yllethyl}dimethylamine;
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(4-t-butyl benzene) sulfonyl] -1Hpyrrolo [2, 3-

i n-3-yl }et hyl am ne;

( 3Wv® d3i0s3470i f | uor onet hyl ) benzene] sul fonyl }-1 H PCT/US02/40220
[2,3-Db] pyridin-3-yl}ethylam ne; 15

4

i n-3-yl)ethyl am ne;

|
rid
-{I[
olo
-[(4-i-propyl benzene)sul fonyl]-1H pyrrolo[ 2,3

id

benzenesul fonyl -1 H pyrrol o 2, 3- b] pyri di n-3-yl)- ethyl]dinmethyl am ne;
benzyl§@kﬂdny2 —Iciapypioenizeh2 s3-LE ppiyrli) dilfl-3yyirpl od@ , St-fnoyridin-
hyl am ne; ht h | fonyl ) -1H pyrrol o[ 2, 3-b] pyri di n- 3-
hyl }di net h T4 %f?éhy?gﬁ%Tﬁg%éi%ﬁﬁ%%Xybenzene)suIfonyl]-lFprrroIo[2,3-
i di n-3- yQ}Quh)(h}-@y%blb)éh&@n@%ulf%ﬁyl -1H- pyrrolo[Z 3-b]lpyridin-
1-(4- nethoxybenzg&ﬁ%sulfony 1FprrroIo[2

1-
1-
t
t
;
£|d|n 3-yl }EthRyi ¢ t fmerinkanine ;
1- (35 4- i b I
E. d|( > @Fgg t 2%? df’c%%g%%kﬂfe%w ) bR Eeh Mot 3 - 10-
[1 ((4 trlfpymw@M®tmoyybIﬁyﬂfdmﬁslﬂjbhqt@yﬂ}ﬁlﬁ%khylamlne,
0
U

58[/2 402 épﬁlédl[% ?%éé %g%%”gég@%%ui#%ﬁrﬁl@mgog/ 8]5 333%. n-

yl } di metwitsre ne; 3 b% yrldln 3- Xl}eth lﬁdlmethylamlne,
-C anobenzenesulfony:§ yrro din-

2
th
4 pyr
gh I}dﬂﬁeﬂﬁyléntnbut51P2n?FnE€Elipmwﬂdoﬂﬁh@WWVDﬂbéﬁzénesuIfonyI] 1H
o[ & 3- b] vil t

<§° et ey e TR P fine

[ 2, 3- bRpyiLdi(B- B-bhhethﬁﬁldbwembyh&ﬂvbénzenesulfonyl] 1H-

4-

| ben enesulfon I 1H-pyrrol o
t-but ypyrrozlo[ 3-b] yzzldln p3y 12

e
I
1-
| o
- yl}ethyl}dlmethylamlne,
2-{1-{[ (4-trifluoromethyl)benzene]sulfonyl}-1H-
pyrrolo[2,3-blpyridin-3-yl}lethylamine;
15 2-{1-[(2,5-dimethylbenzene)sulfonyl]-1H-pyrrolo[2,3-
blpyridin-3-yl}lethylamine;
2-{1-[(3-chloro-4-fluorobenzene)sulfony])-1H-pyrrolo[2,3-
blpyridin-3-yl}lethylamine;
2-{1-[(2-chloro-4-fluorobenzene)sulfonyl]-1H-pyrrolo[2, 3-
20 blpyridin-3-yl}ethylamine;
2-{1-[ (3-chloro-4-fluorobenzene)sulfonyl] -1H-pyrrolo[2, 3-
blpyridin-3-yl}ethylamine;
2-{1-[ (3-chloro-2-methylbenzene)sulfonyl]-1H-pyrrolo[2,6 3-
blpyridin-3-yl}ethylamine;
25 2-{1-[(3-fluoro-6-methylbenzene)sulfonyl]-1H-pyrrolo[2, 3-
blpyridin-3-yllethylamine; ‘
2-{1-[(3-chloro-6-methoxybenzene)sulfonyl]-1H-
pyrrolo[2,3-b]lpyridin-3-yl}ethylamine;
2-{1-[(4-chloro-2,5-dimethylbenzene)sulfonyl]-1H-
30 pyrrolo[2,3-blpyridin-3-yi}ethylamine;
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10 b] pyridi n-3-yl]ethyl}di met hyl am ne;
{2-{[I-(3,5-bis-trifluoronethyl)benzenesul fonyl]-1H

pyrrol o[ 2w® @jossa7o di n- 3-yl } et hyl } di met hyl am ne; PCT/US02/40220
2-{1-{[(4-trifluoromethyl)benzene] sul fonyl}-1H

pyrrol o[ 2, 3-b] pyridi n-3-yl }ethyl am ne; 15

2-{1-[(2, 5-di net hyl benzene) sul fonyl ] - 1H pyrrol o[ 2, 3-

b] pyri di n- 3-yl } et hyl am ne;

2- { 1- [ ( 3- chl2er{a-4- (Rlfareheizerers)| sfulfydny: - 3ot 123 132, 3-

b] pyri di n-3-yl } et hyl am ng; :

2-[1-[(2-chl or 19Y¥+@6?6§é%}éﬁE?%ﬁP@bﬂ?F]-1rppyrro|o[2,3- 20

b]pyridin‘33¥HhQ%W@J¥ﬁdH¥obenzene)sulfonyl]—lH—pyrrolo[Z,B—
2-{1-[(3-chloro-4-fl uorobenzene)sul fonyl]-1H pyrrol o[ 2, 3-

b] pyri di n- 3-yl bephyidimnd:-yllethylamine;

2 L (oo o 2 N g rol Lo

b] pyri di

2-{1-[(3-fl uorpigyrethyl bepzeachgubhmonyl;] - 1H pyrrol of 2, 3-

P A T PP 1 o) 1
2-{1-[(4-chlor =diopesh fonyl]-1H 30
pyrro|o[2,3-b]§§§¥%%§5§?§|%g?ﬁgﬁgggﬁggglls WD 03/ 053970 PCT/ US02/ 40220
2-{1-[ ( 2- f | upr{dbenZere)diul fFumddertderpyrswl D2y Bl bl ipywywialSE3/13-et hyl ani ne;

2-{1-[ (34fl uorpobenzene) syl f -1Hpyrrolo[2,3- b ri din-3-yl}ethyl am ne;
5 2-{1-??4-f|u§?83£ﬁ§éhé?§X??§th%?Taﬁﬁyrro{o[2,3-]py yiyethy
b]pyridi”*}QUQfﬂﬁbdﬁ5ﬂ4ﬁﬁrifluor0benzene)sulfonyl]—1H—pyrrolo[2,3—

2-{1-[(2,4-difluorobenzene)sul fonyl]-1Hpyrrolo[ 2,3
b] pyri di n- 3- yl Pépryidinnd -yllethylamine;

2-{1-[ (2-chlorobenzene) sulfonyl]-1lH-pyrrolo[2, 3~
blpyridin-3-yl}ethylamine;
15 2-{1-[(3-chlorobenzene) sulfonyl]-1H-pyrrolo[2, 3-
blpyridin-3-yl}lethylamine;
2-{1-[(4-chlorobenzene)sulfonyl]-1H-pyrrolo[2, 3-
blpyridin-3-yllethylamine;
2-{1-[(2,3-dichlorobenzene) sulfonyl]-1H-pyrrolo[2, 3~
20 blpyridin-3-yl}ethylamine;
2-{1-[(2,5-dichlorobenzene) sulfonyl]-1H-pyrrolo[2, 3~
blpyridin-3-yllethylamine;
2-{1-[(3,3-dichlorobenzene)sulfonyl]-1H-pyrrolo[2,3-
blpyridin-3-yl}ethylamine;
25 2-{1-[(2,4-dichlorobenzene)sulfonyl]-1H-pyrrolo[2,3-
blpyridin-3-yl}ethylamine;
2-{1-[(2,4,5-trichlorobenzene) sulfonyl]-1H-pyrrolo[2,3-
blpyridin-3-yl}ethylamine;
2-{1-[(2,4,6-trichlorobenzene)sulfonyl]-1H-pyrrolo[2,3-
30 blpyridin-3-yllethylamine;

-19-



-[ (3, 4-di fl uorobenzene) sul fonyl ]-1H pyrrol o[ 2, 3- 10

ridin-3-yl }ethyl am ne;

(2, ¥0de3tossd7b uor obenzene) sul fonyl ] - 1H pyrrol o[ 2, 3-  PCT/US02/40220
in-3-yl}ethylam ne; 2-{1-[(2-chl orobenzene)sul fonyl]-1H pyrrolo[2,3
in-3-yl}ethylam ne; 15
3-chl orobenzene) sul fonyl ] - 1H pyrrol o[ 2, 3- b] pyridi n-3-yl}et hyl am ne;
4- chl orobenzene) sul fonyl ] -1H pyrrol o[ 2, 3- b] pyridi n-3-yl } et hyl anm ne;
2, 3- Ql_qlll_qr(gb%mm@)tsiﬂd};ﬁf@d—]}—l_yﬁl—)wlr@rg[ﬂl 3 ®pyrrolo[2,3-
in-3-yl}ethylamn
2, 5-di c]Pn] W@b@h&e%@%h??%ﬁ%ﬁ“@?k pyrrol o 2, 3-

ridin-3-yl et rrolo[2,3-

3 { or obenzdgrﬁje hsluolpfhoer%'i/lz] -ylll—)l-sr%/lrfroéiyl[]Z l3H BY :
in- 3 ylbepyyiénnﬁé y126thylam1ne,

d
d
(
(
(
di
(
di
Gin:
((:l ‘I{?et(-_)[rh(%bizlcﬁéﬁ?lsol%g 20 [ Oluol[gdnyl] 1H-
Gin:
(
d
(
di
(
di
O
(2

]

ri
ri

e bed |

1
f-Hﬂ-cﬂn-orh-cﬂq-orh-cﬂq-orh-crh-orhﬂnrﬁ-o-oﬁ-cﬂh
-~

-

N I%yﬁPéPb‘PQGB‘ZB'P@/%HB&QDSH&1b|tﬁy&émhﬁ52 3-
n-3-y

-

et hyl am ne;

2 4. GtidHizorfolsBirdmsash oA -y ol k- 15y
5ot o BT EPEL BT NS o SR S 093 R ke minl e/ 40220

n- 32ﬂﬂﬂﬁﬂnﬂEﬂndmbromothlophen 2-yl)sulfonyl]-1H-pyrrolo[2, 3-

br onot hi ophen- 2-yl 5 % T £ 1H pyrrol of 2, 3-
R- 3 yI]}’éPKWQFTPné Y ¥- %{“ N8:idi chl or ot hi ophen- 2-yl)sul fonyl ]-1H
2 ¢?Uﬂ@@be%ﬂﬂigﬂéhﬂéﬁﬂﬁﬁaophen 2-yl)sulfonyl]-1H-

| or ot hi ophen- 3-yl)sul f onyl
pyrrolo[2,3-blpyridin-3- }ethylamlne,

r

-

|
5-
il

NT D'NCTI\JCTI\)CTI\JCTI\)CTI\JCTI\)CTI\)NI\)CTCTNUI\)

|\<I—l||—l||—l||—l||—.—l||—l|l—l|l—l|
H—“< RS RS PSS I—“i RS RPSRPRRRPRISPSE

[
i
i
- [
- [
- [
i
- [
i
- [
i
- [
i
- [
i
- [
i
- [
i
- [
ri
ol
-

2-{1-[ (4-bromo-5-chlorothiophen-2-yl)sulfonyl]-1H-
pyrrolo[2,3-blpyridin-3-yl}ethylamine;
15 2-{1-[(3-bromo-2,5-dichlorothiophen-4-yl)sulfonyl]-1H-
pyrrolo[2,3-blpyridin-3-yl}ethylamine;
2-{1-[(2-chloroimidazo[l,2~-a]lpyridin-3-yl)sulfonyl]-1H-
pyrrolo[2,3-blpyridin-3-yl}-ethylamine;
N-{5-[3- (2-aminoethyl) -pyrrolo(2,3-blpyridine-1-
20 sulfonyll4-methylthiazol-2-yl}-acetamide;
2-{1-[(1,2-dimethyl-1H-imidazol-4-y1l)sulfonyl]-1H-
pyrrolol[2,3-blpyridin-3-yl}ethylamine;
2-{1-(5-chloro-1,3-dimethyl-1H-pyrazol-4-yl)sulfonyl]-1H-
pyrrolo[2,3-blpyridin-3-yl}ethylamine;
25 2-{1-[(3,5-dimethylisoxazol-4-yl)sulfonyl]-1H-
pyrrolo[2,3-blpyridin-3-yl}ethylamine;
2-{1-[(benzo[l,2,5]loxadiazole-4-sulfonyl] -1H-pyrrolo[2,3-
blpyridin-3-yl}ethylamine;
2-{1-[(benzo[l,2,5]thiadiazole-4-sulfonyl]-1H-
30 pyrrolo[2,3-blpyridin-3-yl}ethylamine;
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pyrrol o[ 2, 3-b] pyri di n-3-yl } et hyl am ne;

2-{1-[(4, 5-di bronot hi ophen-2-yl)sul fonyl]-1H pyrrolo[2,3- 10

b] pyri di nw® oslosad7hy| am ne; PCT/US02/40220
2-{1-[ (3- bromo-5-chl or ot hi ophen-2-yl)sul fonyl]-1H

pyrrol o[ 2, 3-b] pyri di n-3-yl } et hyl am ne;

2-{1-[(4-brono-5-chl or ot hi ophen-2-yl)sul fonyl]-1H

pyrrol o[ 2, 3-b] pyridin-3-yl }ethyl am ne; 15

2-{ 1- [ ( 3- br gny12,[§cdicehloaioditideptadre-, 4—d1 sl fzaiyH5]+IHsul fony 1] - 1H-
pyrrol o[ 2, 3-b] pyri di n- S-XIZéet hyl am ng; L

2-{1-[ (2- chl or®VHF @he bt 13 20 By 4R nd 3v ¥ i $ERYA@RYTR: 14 pyrrol of 2,

3-b] pyri di n3-yl - E:i?%é.' 3 Re:1 -1 thiazol-5-y1) sulfonyl] -1H-
N-{5-[3-(2- gm{%oe[t(ﬁy -apyr[r ol of 2 3-l€]ZpOyri diyne)-slu 26my
sul fonyl ] 4- mretpyttdiaidl 32bybyradehadidé}ethylamine;

2-{1-[1(1,2-di nethyl -1 H.im.dazol -4-yl | faonyl.]-1H B

pyrrol of 2, 3 b]qgfr}i [&—mﬁmlg)mnaerﬁs%%onyﬁq -TH-pyrrolo[2,3-

2-{1-(5-chl or op {lp@3r g iBL By 1 b BBy 1 a@0he4- yl ) sul fonyl ] - 1H

pyrrol o[ 2, 3-b] pyridin-3-yl }ethyl am ne; 25 .

2-{1-[ (3, 5- @irrtHyl3-Swexebienrsne)sn eyl fH-pyrrolo[2, 3-b]pyridin-
pyrrol o[ 2, 3-b] pyridip: hyl am ne;

2-{1-[ (benzo] 1? %f%gggliéé'}é %-’ 4-sul fonyl ]-1H pyrrol o[ 2, 3-

b] pyri di n- 32 (1ethd ,@vdiesh 12ddling i(deerz(d] , 1, X 18]t i zadi et 1o st lsidrfyoniyt | - 1H-

30 lo[2,3-b i din-3-yl}ethyl am =2 03/ 053970 PCT/ US02/ 40220
2-{ Py{ E 308L| or%ﬁ]ﬁ’ig)%{igz’BiLg,[% %T#EPX\%&%?%?%}’%&F%BK A8 pyrrol of 2,

3-b] pyri di n-3r_ylq} ot (@M 18 0romethyl) benzenesul fonyl] -1H-
2-{1-[ (i mdazo[ 2, 1- ]th|azol-5-y|)_su|fongl]-ll-l- . )
pyrrol o] 2, 3- b] pyridinl3, §-hépuyidifnd -vilethyl}ldimethylamine;

2-{1-(13- et yT Bergene) st fony! I 1+ QY oLol 2s.dre BPYTLLD- 3-y1 Y et hyl ani ne:
pyrrolo[2,3-blpyridin-3-yl}ethyl}dimethylamine;
15 {2-{1-[ (3-chloro-6-methoxybenzene)sulfonyl]-1H-
pyrrolol2,3-blpyridin-3-yl}ethyl}dimethylamine;
{2-{1-[(4-chloro-2,5-dimethylbenzene)sulfonyl]-1H-
pyrrolo[2,3-blpyridin-3-yl}ethyl}dimethylamine;
{2-{1-[ (2-fluorobenzene)sulfonyl]-1H-pyrrolo[2, 3-
20 blpyridin-3-yl}lethyl}dimethylamine;
{2-{1-[ (3-fluorcbenzene) sulfonyl]-1H-pyrrolo[2,63-
blpyridin-3-yl}ethyl}dimethylamine;
{2-{1-[(3,4-difluorocbenzene)sulfonyl]~1H-pyrrolo[2, 3~
blpyridin-3-yl}lethyl}dimethylamine;
25 {2-{1-[(2,3,4~-trifluorobenzene)sulfonyl]-1H-pyrrolo[2, 3-
blpyridin-3-yl}ethyl}dimethylamine;
{2-{1-[ (5-chlorothiophen-2-yl)sulfonyl]-1H-pyrrolo[2,3-
blpyridin-3-yllethyl}dimethylamine;
{2-{1-[(2,5-dichlorothiophen-3-yl)sulfonyl]-1H~
30 pyrrolo[2,3-blpyridin-3-yl}ethyl}dimethylamine;

21~



2-{1- ([ 3- bronobenzene) sul fonyl ] -1H pyrrol o[ 2, 3-b] pyri di n- 3-yl }et hyl am ne;
2-{1-[(2, 6-dichl oroi mdazo[2,1-b]thiazol -5-yl)sul fonyl]- 10

1H pyrrol vwamxmshypyr|d|n 3-yl } et hyl am ne; PCT/US02/40220
{2-{1-[(4-trifluoronethyl)benzenesul fonyl]-1H

pyrrol o[ 2, 3-b] pyridi n-3-yl } et hyl } di met hyl am ne;

{2-{1-[(2-chl oro-4-fluorobenzene)sul fonyl]-1H

pyrrol o[ 2, 3-b] pyri di n-3-yl } et hyl } di net hyl am ne; 15
{2-{1-[(3-chbare-§- (@Eﬁmw*aﬂaﬁa@&)oqm foryidyrlidin-3-y1) sulfonyl] -1H-
pyrrol o[ 2, 3-b] pyridin- 3- %eth |édl rreth | ami ne

{2-{1|-[E4 chl apyroEe b2 rrét JPYERZEREY Y f%my}iéﬂnethylamme' or
pyrrol o[ 2,3 p

{2-{1-[(2- EnsP B %’bee%zegn% I%E)%j%’l%r%ofpyrro S Frgrmgseutically

b] pyri di n- Baxbb@t@wndhmmmhymm@nugf

{2-{1-[(3-fl uorobenzene)sul fonyl]-1H pyrrol of 2, 3-

,b]perdlﬁ 3-yl } et hyl }di met hyl am ne;

{2-{1-[ (3, 4- d'f|QQIQb%E%%Hﬁfﬁﬂiaﬂﬁﬂ]pr%ﬂaéﬁwﬁﬁﬂdéé%es for preparing
b] pyri di n-3-yl } et hyl } di net hyl nlne

{2-11-[ (2, 35mPoUFAFordh el ¥ ony% LOHBRASSISSD comprise one of
b] pyri di n- 3-tHd etdylgwdinget hyl ami ne;

{2-{1-[(5-chl orot hi ophen-2-yl)sul fonyl]-1H pyrrol of 2, 3-

b] pyri di n-3-yl }et hyl } di net hyl am ne;

{2-{1-[ (@, 5- dlahlornehcbphgna3cympguhﬂonﬁlFOEFMSQ B:

pyrrol o[ 2, 3-b] pyri di n-3-yl } et hyl } di met hy/ 2? -21 WO 03/053970
PCT/ US02/ 40220 {2-{1-[(2-Chl oroi m dazo[ Iy a]pyrldln 3-yl)sul fonyl]-1H
pyrrol o[ 2, 3-b] pyri di n- 3- yI}ethyI}dlnethyI@@&QQ or the stereoisoners

t hereof; or the pharnaceutically acgept a '€ Salts thereof. 5
Y# AN
. | | Ro
Zx N

wherein X, Y, %Z, Q, n, R, R,, R,, R, and R, are as defined

15 Therein, with an appropriate sulphonylating, acylating,
carbamoylating, or thiocarbamoylating agent containing
the group:

R,~W-

10

20 where Rig 1s as defined herein and W is SO, CO, CONR;; or
CSNR;,; said reactants protected on reactive sites and/or
on reactive substituent groups as required, and removing
any protecting groups to give a corresponding compound of
formula (I);

25 or
b) removing a protecting group from a compound of
formula I in which Rs is a protecting group, to give a
corresponding compound of formula (I) wherein NRR, is -

NHR, ;
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This invention al so provides processes for preparing conpounds of formula
(1), which processes conprise one of the followng: 10 a) reacting a
conpound o @assarhba B: R5,NR6 (CR7/R8)n , X Z\ | ~ RO @aywsoem)220 wher ei n
XY Z Q n, R5, R6, R7, R8 and RO are as defined 15 herein, with an
appropri ate sul phonyl ati ng, acyl ating, carbanoyl ating, or

t hi ocar banoyl ati ng agent containing the group: R 0-W20 where R10 is as
defined herein and Wis S02, CO CONRL1 or CSNR12; said reactants
protected opr reactive sites and/or on reactive substituent groups as

requi red, and renoving any protectin rou to give a corresponding
conpound of ©)f or KERGEERE & QQmQPuBﬁ~Pgn%9Fﬁ§jé'ﬁFﬂrecting group froma

conmpound of formula | in which R5 is a protecting group, to give a
correspondi ng conpound of fornula (1) wherein NRSR6is - NHR6 ; -22 WO

03/ 053970 PCT/ US02/ 40220 or c) reactinqbﬁlfgnpound of formula (CO: L
7H8/n
X

N : ,
| N Ro
KN

W—RIO ( C )

5 wherein X, Y, Z, Q, n, R, R, and R, are as defined herein

77
and L is a leaving group such as halogen with an amine of
formula HNR,R, to give a corresponding compound of formula
(1)

or

10 4) converting a compound of formula (I) having a
reactive substituent group to a different compound of

formula I;

or

15 e) converting a basic compound of formula (I) to an
acid addition salt or vice versa;
or
£) isolating an isomer of a compound of formula,(I)

from a mixture of isomers;

20 or
g) converting an azide of formula (D):
Ny
« (CR7Rg)y
<
l\ I D Ry

o~ N

W-Ryg (D)

wherein X, Y, 2, Q, n, R, R, and R, are as defined herein

7!
25 to give a corresponding compound of formula (I) wherein R,

and R, are both H.
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(CR7TR8)n YX RO Z ~Q N WRIL0 (C 5 wherein X, Y, Z Q n, R7, R8 and R9 are
as defined herein and L is a |l eaving group such as hal ogen with an am ne
of fornmuived ddMRSIRGt 0 gi ve a correspondi ng conmpound of for mdrassogmd220 or 10
d) converting a conmpound of formula (1) having a reactive substituent
group to a different conpound of fornmula I; or 15 e) converting a basic
compound of formula (1) to an acid addition salt or vice versa; or f)
isolating an isonmer of a conpound of fornula (1) froma mxture of

i somers; 20 or Q) converting an azide of formula (D): N3 (CR/Rs)n RO Z

~QNWR10(D) wherein X, Y, Z Q. n, R/, R and R are as fined h [
25 to give a cor CESHOVER %%ﬁﬁ%ﬁjﬁ@vﬁnq]&qnﬂaé’ (1163 %‘?eé}lrfe‘%g I gﬁd Rgrzlrg

both H. -23 W0 A3/ 034 PCHARAA 140220 synthetic methods and, if

required, standard separation and isolation technigues.

5 For exa@ple, compounds of formula I wherein W is SO; and
Rs; and Rg are other than H(Ia) may be preparéd by reacting
an azaindole derivative of formula II with a base suth as
potassium t-butoxide or sodium hydride followed by a
sulfonyl chloride, R1pS0,Cl, to give the desired formula

10 Ia product. The reaction sequence is shown in flow

diagram I.

Flow Diagram T

R
S\N/Rﬁ RS\N/R6
(CR7Rg)n EcR7Rg)n
X
\ AN 1a) base Y //X N\
e | Ko 1b) RgSO,C1 ’ | Ro
~ N 1oV ~
Q H _ ~aQ $
SO, R1o
15 an ‘ (Ia)

For intermediates of formula II wherein Rs or Rg are
H, the formula II amine may be protected with a
conventional protecting reagent such as di-t-butyl
20 carbonate, prior to the final sulfonylation steps. The
resulting N-protected formula I compound may then be
deprotected in the presence of acid.
Similarly, compounds of formula I wherein W is CO,
CONR;; or CSRi» may be prepared by reacting the formula IT
25 substrate and the appropriately substituted acid
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Conpounds of the invention may be conveniently prepared using conventional
synthetic nethods and, if required, standard separation and isolation

t echni quewoO 0355500 exanpl e, conpounds of forrmula | wherei PCNIS28020and R5
and R6 are other than H(la) may be prepared by reacting an azaindole
derivative of formula Il with a base such as potassiumt-butoxide or

sodi um hydride followed by a sulfonyl chloride, RL0OSO2Cl, to give the
desired formula 10 la product. The reaction sequence is shown in flow

di agram | . ErawBirgr amdcy@na¥es d5\isotRb odYar(@B7 R8) ml@RFRgHn X Y | 1a)
base Y™ | RO RO Z QN 1b) R1I0S02C1 Z NH Q S02 Rio 15 (Il) (la) For

i nt er medi at &o¥¥:2Glornula 11 wherein R5 or R6 are H, the fornula Il anine

may be protected with a  conventional protecting reagent such as, di-t-butyl
20 carbonate, priBCResTIRE GHRAPS AT at d:r?est’%eﬁs‘?gcw RIS y

I\F!O(r]I ot gct _efl }fél?créﬂﬂa@)dvéqdfﬂ&liﬂibf fwﬁﬁﬁmﬁoﬂﬂmwea@a@wn tsheetpriesence of
acid. Si arly, .conpounds ornmul a | erein s CO . CONRL1 or CSR12
may be _pg‘ epé?eé{?y[}f}?@j&féft q{é’%t'hé“? &%Fé’ﬂ"iemz"so%%% 4R ]%%OWR#eO ,
appropri at elgrcisast id Weed @i it =N ) GBI RET 1I802/ 20220

procedures.
Azaindoles such as 4-azaindole, 5-azaindole, 6-

azaindole, or 7-azaindole may be prepared by methods

10 described in the literature, i.e., I. Mahadevan, I.,
Rasmussen, M., J. Het. Chem., 1992, 29, 359-367; Hands,
D.; Bishop, B.; Cameron, M.; Edwards, J. S.; Cottrell, I.
F.; Wright, S. H. B., Synthesis, 1996, 877-882; Dobson,
D.; Todd, A.; Gilmore, J., Synth. Commum. 1991, 21, 611-

15 167. In addition, azaindoles are also available
commercially, such as 7-azaindole from Aldrich Co.

For example, azaindoles of formula V may be prepared
by the reduction of a substituted nitropyridine of
formula III to the corresponding aniline via

20 hydrogenation over Raney-Nickel; subsequent conversion to
the pivaloyl amide by reaction with pivaloyl chloride in
the presence of a base; followed by deprotonation with
tert-butyl lithium and entrapment with iodine to give the
iodo compound of formula IV. Coupling the formula IV

25 compound with an acetylene in the presence of a palladium
catalyst, followed by removal of the trimethylsilyl group
with aluminum chloride, gives the substituted azaindole
of formula V (D. Mazeas, F. Guillaumet, M-C. Viaud,
Heterocycles 1999, 50, 1065). The reaction sequence is

30 shown in flow diagram II wherein Et is ethyl, t-Bu is

tertiary-butyl, Me is methyl, and Ph is phenyl.

—25_



chl oride, isocyanate or isothiocyanate in place of RL0S02Cl1 . Protecting
groups useful in the reactions described hereinabove include

t - but yl camaoosylsadze, benzyl, acetyl, 5 benzyl oxycarbonyl , RaT/@809/40220
conventional group known to protect a basic nitrogen in standard synthetic
procedures. Azai ndol es such as 4-azai ndol e, 5-azaindole, 6- azaindole, or
7-azai ndol e may be prepared by nethods 10 described in the literature,

i.e., |I. Mahadevan, 1., Rasnussen, M, J. Het. Chem, 1992, 29, 359-367;
Hands, D.; Bishop, B.; Canmeron, M; Edwards, J. S.; Cbttrell . F.;
VVIght S. H B., Synthesis, 1996, 877-882; Dobson D.; Todd, A ; Glnore,
J., Synth. Commum 1991, 21, 611 Fillow®@iagnamdd ¢jon, azaindol es are al so

avai l able comercially, such as 7-azaindole fromAl drich Co. For exanple,
azai ndoles of formula V may be prepared by thg_ﬁgﬂugwbon of a substituted
nitropyridine of fornmula Ill to the correspondi ng aniline via 20

hydr ogenat i gnxqQver Raney)mintkel ; s nt cAh(FEsReititlz o theX | oyl

am de by redctifin mnth—ﬁrva+ﬁy+—th ein taﬁﬁﬁ{esencé'ofla asé
jat i 8ht-RHAQY! ter¥~ Hy i £ and entr N € h

fol | oned by
iodine to give the % odo ound of Tormula IV. Coupling the formlila IV 25

conpound V\,ithgl n acetylég HYH t he presence of a palladium cataVWst,

foll owed by r val of t itrlnethyIS|IyI group wth alum num chloride,
gives the substituted azaindole of fornmula V (D. Mazeas, F. CGuill aunet,
M C. Viazd, Heterocycles 1999, 50, 1065) The reacti on sequence is 30
shown in flow diagram || wherein Et % Bu is ertl%ry-butyl, Me
is methyl, and PR pgrBﬁgﬁyply, a substl ed nltropyrldl

formula III ig reacted with 4-chlorophenoxyacetonitrile

in the presence of potassium tert-butoxide to give the

compound of formula VI. Reduction by hydrogenation over

10 palladium on charcoal of the formula VI compound gives
the desired azaindole of formula V. (M. Makosza,
Synthesis 1991, 103). The reaction is shown in flow

diagram IIT.

15 ‘ Flow Diagram III
O_CN
x o X
] .
Z Z\\ Z~
Sa” N0z tguoK Q” "NO2 Regi

(1 (V1) V)

Azaindoles of formula V may also be prepared by the
20 reaction of nitropyridines of formula III with excess
vinyl magnesium bromide. (Dobson, D.; Todd, A.; Gilmore,
J., Synth. Commum. 1991, 21, 611-167). The reaction is

shown in flow diagram IV.
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-25 WD 03/053970 PCT/ US02/ 40220 Flow Diagramll H- SiMe3 Y ~X 1) RaNi Y X
1 1) (Ph3P)2PdClI2 30 ~X Y 2) t-BuCOCl ZNH 2) AICI3 ):3 QNO2 Et3NQ2 QH
3a) t-BuLwo(@wp3(w) (111) b) 12 4) H+ 5 Alternatively, @causeionsed
nitropyridine of formula I'll is reacted with 4-chlorophenoxyacetonitrile
in the presence of potassiumtert-butoxide to give the conpound of formula
VI. Reduction by hydrogenation over 10 pall adiumon charcoal of the fornula
VI compound gives the desired azaindole of formula V. (M Mkosza,

Synt hesis 1991, 103). The reacti arlow BimgwamnIVlow diagramlll. 15 Fl ow
Dagramlll O-CN X X C Y%)-N02 Y CNH2, Pd/C ~~ ~~r1r,02 Z~ 1 N Q
t-Bu0lC Q OH (Ill) (V1) (V) Azaindoles of fornula V nmay al so be prepared
by the 20 reaction of ni §<ropyr| di nes. of fornul a IIIX Wi th excess vinyl

nmagnesi um broni de. (Dob¥dn, 1D.; Todd, MIBr G |noreY? J nth. Commum
1991, 21, 611-167). Thezr\ea tlr\?cr)l IS shovvn in fl 0\& d| m | V.
Q 2 H
(1 V)
5 Azaindolylalkylamines of formula XI may be prepared

by the reaction of an azaindole with methyl magnesium
iodide and zinc chloride, followed by the addition of
methyl chlorooxoacetate to give the azaindole glyoxyl
methyl ester of formula VIII. (Shadrina, L. P.;

10 Dormidontov, Yu. P.; Ponomarev, V. G.; Lapkin, I. I.,
Khim. Geterotsikl. Soedin., 1987, 1206-1209). Hydrolysis
of the formula VIII methyl ester affords the compound of
formula IX which may be coupled with an amine, HNRsRg,
under standard émide bond-forming conditions, for example

15 3-(diethoxyphosphoryloxy)-1,2,3-benzotriazin-4(3H)-one
(DEPBT) in the presence of N,N-diisopropylehtylamine
(DIEA), to give the amide of formula X which may then be
reduced with LiAlH, to give the desired azaindolylalkyl
amine of formula XI.

20 Compounds of formula X may also be obtained by the
reaction of the formula V azaindole with methyl magnesium
iodide and zinc chloride followed by oxalyl chloride to
give the glyoxyl chloride, which is further reacted with
an amine, HNRsRg, to give the desired formula X amide.

25 Reduction with lithium aluminum hydride gives the desired
amine of formula XI. The reactions are shown in flow

diagram V.
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-26 WD 03/053970 PCT/ US02/ 40220 Flow Diagram IV Y X ~MgBr YX Z ZN N2 Q H
(rrr) (YU 5 Azai ndol yl al kyl am nes of fornula XI may be prepared by the
reacti on oo @mwsazai ndol e with methyl nmagnesi um i odi de andcaivsn2abd2ori de,
foll owed by the addition of nethyl chlorooxoacetate to give the azaindol e
gl yoxyl methyl ester of formula VIII. (Shadrina, L. P.; 10 Dorm dontov,

Yu. P.; Ponomarev, V. G ; Lapkin, I. 1., Khim GCeterotsikl. Soedin., 1987,
1206-1209). Hydrolysis of the forrmula VIII nethyl ester affords the
conpound of formula I X which may be coupled with an am ne, HNR5R6, under

standard am de bond-form ng conditipons, _for_ex le 15
3-(diethoxyphosphory|oxy)-l,2,3-beg£%¥+£%32£§ﬂzgﬁb-one (DEPBT) in the
presence of N, N-diisopropylehtylamne (D EA), to give the am de of fornula
X which may then be reduced with LiAlH4 to give the desired

azai ndol yl al kyl amni ne ofefigir nul a Xl . 2@ Compslnds of fornmul aNRsRay al so be

obtained by the reactioBd"@ the fornula aindole with yl magnesi um

i odi de and zi ReX ride owed e i/ve .t he. gl yoxyl
chl ori de, mhiqﬁ ig;ﬁ?rthéﬁgggaetedb§n n anri#@gHN 0 give the
desired fornul-ag i de. 25 ReductioraW h I|th|un1aléﬂ3 hydri de gives

the desired amne 'f formula XI. The redktions are sho Hn flow diagram
) 03 oy g

V. -27
Mgl i
MeMg
ZnCly lCl)}\I(OMe ggggpe
o DIEA
o ©OMe o, OH
(@] (0]
VLY e e
S N 2LUg Zx N
Qg MeOH Q"

VIl (IX)

Free amine derivatives of formula XIV may be
obtained by the reaction of an azaindole of formula V
with dimethylamine and formaldehyde in refluxing butanol
to give the formula XII azagramine. Quaternization of

10 the formula XII compound with dimethylsulfate followed by
reaction with potassium cyanide affords the nitrile of
formula XIII. Said nitrile may be reduced to the desired
free amine of formula XI with Adams catalyst and
hydrochloric acid in ethanol or with Raney-Nickel in

15 methanolic ammonia. The reaction is shown in flow

diagram VI.
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WD 03/ 053970 PCT/ US02/ 40220 Flow DiagramV MeMgl O NRSR6 NR5R6 ZnCl2 X
(COC02 X OX Y I \ HNR5R6 Y LIAIHA Y ZNZNZ"ON (V) H(X) H(XI) H
MeMgl )/ Ow® ddNBRSRG ZnCl2 Cl f1 DEPBT O DIEA 0 O Ove O OHCTVUISG2@2%0 O  ZI
"V cQ\ Y KRCOB ZN HMOHHMIL) (IX) 5 Free ami ne derivatives
of formula XIV may be obtained by the reaction of an azaindole of formula
V with dinmethylam ne and fornal dehyde in refluxing butanol to give the
formula XI| azagram ne. Quaternization of 10 the fornmula XI| conpound with
dimethyl sul fate followed by reacklon BliadrgotdEsi um cyanide affords the
nitrile of formula XIIl. Said nitrile may be reduced to the desired free
am ne of fornmula XI with Adans catal yst and hydrochloric acid in ethanol
or with Raney-N ckel in 15 rméhwllc ammpna The reactlon/Ns shown in

flow diagramVl. HCOH - 4
v A BUOH ¢ \ Me,SOs X
I p T KeN | YT
N Zx N Zs

W

Y N
Q Q N N
. H “H . Q H
V) (XI1) (X
Adams cat.
HCl, EtOH
NH,
Y”X
S
X N
Q H
(XIv)
5 Branched alkylamines of formula XVII may be prepared

by reacting a formula V azaindole with Vilsmeier reagent
to give the 3-formylazaindole of formula XV. Said 3-
formylazaindoles are reacted with a nitroalkane, RgCHNOz,
in the presence of ammonium acetate to give a compound of

10 formula XVI. Reduction of the formula XVI compound with
sodium borohydride, followed by hydrogenation over Raney-
Nickel gives the desired branched alkylamine of formula
XVII. (M-C. Viaud, A. Mamai, V. Guerin, C. Bennejean, P.
Renard, P. Delagrange, B. Guardiola-Lemaitre, H. E.

15 Howell, G. Guillaumet, Pharm. Pharmacol. Commum., 1998,

4, 47). The reaction is shown in flow diagram VII.
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-28 WD 03/053970 PCT/ US02/ 40220 Flow Diagram VI Me2N.HCI N N X OH liiiic>
OH Me2SCa QHZAQNQNH-H (V) (XI 1) (XI I 1) Adans cat. HC, EtOH
NH2 X YW003/053920Q N H (XIV) 5 Branched al kyl am nes ofpdmousembkez2XVl | nmay
be prepared by reacting a fornula V azaindole with Vilsneier reagent to

gi ve the 3-fornyl azaindole of fornmula XV. Said 3- fornyl azai ndoles are
reacted wth a nitroal kane, RBCH2ZNO2, in the presence of ammbni um acet ate
to give a conpound of 10 fornula XVI. Reduction of the formula XVl conpound
w th sodi um borohydride, followellobyDhggdrameMaALi on over Raney- N ckel

gives the desired branched al kylamne of formula Xvil. (MC. Viaud, A
Mamai, V. Guerin, C Bennejean, P. Renard, P. Del agrange, B.

Cuardiol a-Lenmitre, H E 15 Howell, G Cuillaunet, Pharm Phrogacol .

Commum , 1998, 4, 47). The reactiongyg shown in flow diagragh VIT. -29 WO
03/ 053970 PCT/XUSOZI 40220 _X RgCHoNO, _X Re
Ly e [0 Mo
~ N AcOH X N B X N
Q N Q H Q H
) : XV) (XVI)
H2, Ra-Ni NaBH4
NH,
X Rs
Y
b
X N
Q H
XVID
5 Branched alkylamines may also be prepared by the

reaction of a formula V azaindole with sodium hydride in
DMF followed by the addition of a chloroacetonitrile of
formula XVIIT to form the compound of formula XIX. The
formula XIX compound may then be reduced with Adams

10 catalyst as described above to give the desired formula

XX compound. The reaction is shown in flow diagram VIII.
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Flow Diagram VIl NO2 CHO RCHNOY X1 \ (CHANT Y X1 \ NHMOAc 2 Y' X R8
Z~QNAOHZ QNZQHHH (V) (XV) (XVI) H2, Ra-N NaBH4 NH2 Y X R8

Z.. N H YWoM3lp3976 Branched al kyl ami nes may al so be preparred/igo2uom0
reaction of a fornmula V azaindole with sodium hydride in DM followed by
the addition of a chloroacetonitrile of forrmula XVIIl to formthe conpound
of fornmula XIX. The fornula Xl X conpound may then be reduced with Adans 10
catal yst as descri bed above to give the desired formula XX conmpound. The
reaction is shown in flow di agr afilgwl Diagxr3fh WDIF3/ 053970 PCT/ US02/ 40220
Flow Diagram VIl 1) NaHL DF CI CR7 NR7 NH2 X 2> R7 CN Adans cat. X
11N (XMI10Y XHO Y, ZQNZH--QNQN

1) NaH, DMF
Cl
/l\ Ry /N Ry Nie
X YR;” "CN 4 Adams cat. X
Y* N\ (XVvI) X HCI, EtOH v
Q H Z\\Q m \\Q tl{
V) (XX) XX)
5 Branched alkylamine derivatives of formula XXIII may

also be obtained directly from the iodoaminopyridine of

formula XXI by the palladium catalyzed coupling of said

pyridine with a suitable acetylene to give the azaindole

of formula XXII. Reaction of the formula XXII compound
10 with AlCls gives the desired product of formula XXITTI.

The reaction is shown in flow diagram IX.

Flow Diagram IX

NRsRg
~—NRsRg \/
y X MegSi—== \R7 P R,
| I - 1 D—siMe,
239~ ~NH, (Ph3P),PdCl 2397 N
H
(XXI) (XXII)
AlCI,
NRsRg
\/
Y’/X R7
| | A\
H
15 (XX
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(V) (XIXH (XXH 5 Branched al kyl am ne derivatives of fornmula XXIII may al so
be obtained directly fromthe i odoam nopyridine of fornula XXI by the
pal | adi unweatsasywed coupling of said pyridine with a suitrlliesoaaeryl ene to
give the azaindole of fornmula XXII. Reaction of the formula XX I conpound
10 with A C13 gives the desired product of forrmula XXIIl. The reaction is
shown in flow diagram I X. Flow Diagram | X NR6GR6 J /-NRSR6 Y | Me3Si \R7
y-,; X R I I SiMe3 Z QNH (Ph3P)2PdCi 2 Z~. N H (XXI) (XXIl) ACS3
%N:?fSRG I ,Xh:?7 _Zd@ulijfdﬂgsll&k(waﬂdés, RSO0 103/nz58 96D CR@’HJLM' /40220

ul fon chl orides, R10S02Cl, ma
conven%/i onalcoﬁ@belafﬁﬂﬁﬂéé’ %Ipr%};%?ﬂy beé)%/btcablnr]\ree%tcloo rct-leagl'llﬁll spr e%ar ed by

6-substitu a@r}%az@ 2 sl 3d-hindizel 2z Sr oy 1 -1l f oy h i or-isdgs of

formul as I'b may be 5 prepared by reacting 2-amno thiazole
wi th chlor omﬂiﬁoclylammoz:frlctiaSmft st gl so rPofBich yand SRR e yg iR

2-1m no-
g prepared by reacting 2-amino thiazole with chloroacetic

acid or a suitable chloromethyl ketone to give 2-imino-4-
thiazolin-3-ylacetic acid (XXIVa) or the 2-imino-4-
thiazolin-3-y1 ketone (XXIVb), respectively; reacting
either XXIVa or XXIVb with POCls to give, in the case of

10 XXIVa, 6-chloroimidazo[2,l-blthiazole (XXVa) or, in the
case of XXIVb, 6-substituted-imidazo[2,1-b] thiazole
XXVb; and sequentially reacting the respective XXVa and
XXVb compounds with chlorosulfonic acid and POCls to give
the desgsired sulfonyl chlorides of formulas XXVIa and

15 XXVIb. The reactions are illustrated in flow diagram X
wherein R represents an optional substituent as described

hereinabove with the exclusion of halogen.
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t hi azolin-3-ylacetic acid (XXIVa) or the 2-imno-4- thiazolin-3-yl ketone
(XXI'Vb), respectively; reacting either XXIVa or XXIVb with POC13 to give,
in the caw® @f0519090 XXI Va, 6-chl oroi m dazo[ 2, 1-b]t hi azol e (>2{TaysSoeno220n t he
case of XXIVb, 6-substituted-imdazo[2,1-b] thiazole XXvb; and
sequentially reacting the respective XXVa and XXVb conpounds with

chl orosul fonic acid and POC13 to give the desired sulfonyl chlorides of

formul as XXVla and 15 XXVIb. The reactions are illustrated in flow di agram
X wherein R represents an optionag sspbsiddidentx as descri bed herei nabove
wi th the exclusion of hal ogen. -3 PCT/ US02/ 40220 Fl ow

Diagram XS ONtOHyO CLR r SSF-—-M ~COHLr- 0 (XXIVa) R (XX Vb)
POCI3 POCI3 | | O / a-\/ <X XXVb
(W}g}b )
0]

[y (S

CO,H 0
(XXIVa) R
(XXIVDb)
POCl,
POCl,
S~ N
S— N
Cl
A~ Sy
(XXVa) (XXVb)
1) CISOsH 1) CISO;H
3
2) POCI; 2 POCL.
S— N S—__N
N\ VR R
Q %‘
SO,Cl SOl
(XXVIa) (XXVIb)
5 In addition to the procedures described hereinabove

in flow diagrams I through X, the compounds of the
invention may be prepared according to the procedures
described in the Examples set forth hereinbelow.
Advantageously, the present invention provides a
10 method for the preparation of a compound of formula I
wherein W is SO, and Rs and Rg¢ are other than H (Ib) which

comprises reacting a compound of formula II with a
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1) C1SG8H 1) ClS@BH 2) PCC13 2) PCC13 S ,N S -A R S02C1 S02C1
(XXVIb) 5 In addition to the procedures described herei nabove

di agranms wadsrossigh X, the conmpounds of the invention may Hea/ysoepexed
according to the procedures described in the Exanples set forth

her ei nbel ow. Advant ageously, the present invention provides a 10 net
for the preparation of a conpound of formula | wherein Wis SO2 and

R6 are other than H (I1b) which

with a -33 VD H34AP538KDoPCIE USRZ40@20 isuthenpkesbhori d€, aRbESE2CL,

presence of a base optionally in the presen
shown in fI@D\FH@%@Hﬂm . tBeFPERSEREFr afn R Sﬁgveﬁ ~R6TRE, PRORESS(

(CR7R8) n

(I'b) Bases sui

g%n ?ﬁ Ffwadﬁé 25 NgRR- 1b) R10S02C1 2-1 N9 H Q SO02R10
able

such as NaH, KO -Bu, or any conventi onal

5

10

15

20

25

Flow Diagram XTI

RS\ /Rﬁ RS\ /R6
N\ N\
(CR7R8)n (CR7R8)n
X la) base X
e S e
H SO5R 10
an (Ib)

Bases suitable for use in the method of invention
are strong bases such as NaH, KOt-Bu, or any conventional
base capable of removing a proton from a basic indole or
benzazole nitrogen atom.

Advantageously, the inventive compound of formula T
may be utilized in the treatment of central nervous
system disorders relating to or affected by the 5-HT6
receptor such asg motor, mood, psychiatric, cognitive,
neurodegenerative, or the like disorders, for example,
Alzheimer’s disease, Parkinson’s disease, attention
deficit disorder, anxiety, epilepsy, depression,
obsessive compulsive disorder, migraine, sleep disorders,
neurodegenerative disorders:(such as head trauma oxr
stroke), feeding disorders (such as anorexia or bulimia),

schizophrenia, memory loss, disorders associated with
withdrawl from drug or nicotine abuse, or the like or
certain gastrointestinal disorders such as irritable
bowel syndrome. Accordingly, the present invention

provides a method for the treatment of a disorder of the

[
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base capable of renoving a proton froma basic indole or benzazole
nitrogen atom Advantageously, the inventive conpound of fornula | rmay be
utilized wo @ha3droeat ment of central nervous 15 system di wrmdEsog/4exbat i ng
to or affected by the 5-HT6 receptor such as notor, nood, psychiatric,
cognitive, neurodegenerative, or the like disorders, for exanple,

Al zhei nmer' s di sease, Parkinson's disease, attention deficit disorder,

anxi ety, epilepsy, depression, 20 obsessive conpul sive disorder, m graine,
sl eep di sor desistrahewevdegensyaténe (GNSbrdetst¢duth as héddctedubm or

stroke), feedingsc @@rggéépﬁéycbnaé ggeisﬁtalﬁrnggalEhé}eofS&ﬂiéﬂphren'a

nmenory |OSS di sorders assocCl at ed drawl from rug or nicotli ne
abuse, or tHROTRPRESSF QBO%é@%%gnS@éét@%Fh?@Et@néheﬁﬁ§éﬂﬁé?§1§ﬁch as

irritable Q%%%c@ﬂ%@r@ﬁgun€@§9rgl@Q&ﬁouﬁaeoﬁrﬁé@ﬁﬁlhnyeablQ@sc@i@éades
a. nethod for, the, treatnent_of a dlsorggr of the -34 g@%OS/OS 970

PCT/ US02P40230F ST&P Y %e - ne?@%u%O@Q%?% (@i@hb?ePﬁ?Ea BY aFfecPEd by the
5- HT6 r eceptmHirémt&rpat dé&nini sthgetoh her ebh MﬂYCbommOﬂpmaﬁﬁérpkﬁMwﬂlng sai d

patient a therapeutica effective. anpu compound of .fornmula |
described 5 e?glné%ovékg%%%v%o%%%ﬁﬁ sgg%§l e %$OV|gH8r%9eu£l gen%
par ent er al adr® n spaat éoh- on heednyheova®dn nanner known to be an effective

admi ni stration 0f¢¢%t@ﬁé§gsaatfcégfyteffgcelpataﬁeantanS@Qd&@e£§0£heThe

therapeutlcally ctive anount provid t T eat ment
speci f i dOCNSF#ragraRE PhyavaP§chEeerWhgliserdpt BRECVAFY 26RareiBH(s)

bei ng treatq%>EM@ Shaeifageconrfde 188 PINSBePaGt €182 0EAT henpaki el , afbe
severity of t g response pattern of the patient, the severity of the
disorder, the judgment of the attending physician and the
like. 1In general, effective amounts for daily oral
15 administration may be about 0.01 to 1,000 mg/kg,
preferably about 0.5 to 500 mg/kg and effective amounts
for parenteral administration may be about 0.1 to 100
mg/kg, preferably about 0.5 to 50 mg/kg.
In actual practice, the compounds of the invention
20 are provided by administering the compound or a precursor
thereof in a solid or liquid form, either neat or in
combination with one or more conventional pharmaceutical
carriers or excipients. Accordingly, the present
invention provides a pharmaceutical composition which
25 comprises a pharmaceutically acceptable carrier and an
effective amount of a compound of formula I as described
hereinabove.
Solid carriers suitable for use in the composition
of the invention include one or more substances which may
30 also act as flavoring agents, lubricants, solubilizers,
suspending agents, fillers, glidants, compression aides,
binders, tablet-disintegrating agents or encapsulating
materials. In powders, the carrier may be a finely
divided solid which is in admixture with a finely divided

35 compound of formula I. In tablets, the formula I
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di sorder, the judgnent of the attending physician and the like. In
general, effective anounts for daily oral 15 adm nistration may be about
0.01 to 1w@0w/ossp7kg, preferably about 0.5 to 500 ng/ kg armtTefdoemoizoe
amounts for parenteral admnistration 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 20 are provided by adm nistering the conpound or a precursor
thereof in a solid or liquid form either neat or in conbination with one
OL nore coneitdoninal rpharsmeeindd atiticar rdeernsienr Texcing erftes nwamadingl v,

t he present _inventi.on provides har (s e [t ich 25
conpri ses a PHETECEU (i%qpyeraclce}pﬁa Iéé[ﬁgc:aﬁllee&lra dan dr%% %@ve anount of
a conpound aforfrarandd in asheledrmdand ez ridsoveed Sol $ail & PIWRIES sui t abl e

for use in the gopposid in%& Ande iy ey gy inel 1PNE PrHor e subst ances

whi ch ma\ﬁ/ al'so act as flavoring agents, lubricants, solubilizers,
suspendi ig dgumus.a 3 |geemroungl i dikid P US| DRt B RS , fohi YRR
tabl et - di si RLRIIAIAE BYRSH S OrLIRN Capst Bl dindRi®S | @ Beidm powders, the
g?\r“r:jg(rj ggy be a _fi n%ymﬁﬁ%jg%? SS‘%FIUS%%@) Ct-gaicfs in adm xtfrcetowi t,h a finely
COHPBUIRF . et - TheS o a 1-2F% wo
03/ 053970 PCH:4#5021 40220 cIconpelndi nmaycdiel wi osesl, whe thyal caellErodmvi ng t he
he shape antb Bt dregr PRAfal E S iuEr el oo P RAEPAIL Ao SIR AP TR B0 506
by wei ght ofmaheirfy fvomes sand conpoerehargnt ivegar$iers suitable for use in
the conposition 9&n§rﬁh&fﬂﬁ%@ﬁéﬁbéiﬁ&ngbéﬁﬂéﬁlﬁnliquid carrier
suitable for preparing solutions, suspensions, emulsions,
syrups and elixirs may be employed in the composition of
the invention. Compounds of formula I may be dissolved
15 or suspended in a pharmaceutically acceptable liguid
carrier such as water, an organic solvent, or a
pharmaceutically acceptable oil or fat, or a mixture
thereof. Said ligquid composition may contain other
suitable pharmaceutical additives such as solubilizers,
20 emulsifiers, buffers, preservatives, sweeteners,
flavoring agents, 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
25 water (particularly containing additives as above, e.g.,
cellulose derivatives, preferably sodium carboxymethyl
cellulose solution), alcohols (including monohydric
alcohols and polyhydric alcohols, e.g., glycols) or their
derivatives, or oils (e.g., fractionated coconut oil and
30 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,

35 intraperitoneal or subcutaneous injection. Sterile
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phosphat e, magnesi um stearate, talc, sugars, |actose, dextrin, starch

gel atin, cellulose, nethyl cellulose, sodiumcarboxynethyl cellul ose,

pol yvi nyl pyresgissadone, | ow 10 nelting waxes and i on exchan@Eweseae20Any
pharmaceutically acceptable liquid carrier suitable for preparing

sol utions, suspensions, enulsions, syrups and elixirs may be enpl oyed in
the conposition of the invention. Conpounds of forrmula I may be dissol ved
15 or suspended in a pharmaceutically acceptable liquid carrier such as
water, an or §ahrELlSBEVEAY, adpoabepRainésteiresl Fptayevepeaile .oil or fat, or

a mxture theveativeakbdmbbaitdoaamRASELLOB FRY 608t akAm9hhek raYbhabl e
phar maceuti cal ditives ﬁuch as solubilizers, 20 enulsifiers, buffers,

preservat i veB2YshBetBnEr-§Rert LagHLAngragents, CONPPSANRG &§&R:s, t hi ckeni ng
agents, col ori ngrageat sprei steait yndegsktahdisag, Stabi hihzekgerosaD-

regul at ors, 051£Q€ I carriers_suitable foasoral and

a;:ke gxan?gegiof Ii?uig e
parenteral adm RUSFREEI GHSI ARl s 98 BRFSr CLartYeuFRPFy féonPERrRPhGS
addi ti ves asthboeef erg. setcébkrthoberdeénbedbivves Ther ébdialbtiygsodi um

car boxymet nyb,agiLul gse nabuilon)1.8keqbols gh)acgggi Ag.meaolydr ! ¢
al cohol s and poly ri.c alcohofs, e.g., gl'ycol's) or their ~“derivatives, or
oils (e.qg., Fﬁﬁéfﬁéﬁaﬁeéscéé@hﬁﬁngit anécgpeapachisdsillyinBor parenteral

admi ni stratigpihBeptakr ber thBtynakseibg an ghlywaster such as ethyl ol eate

or isopropyl nyristate. ositions of the_invention which are sterile
sol uti ons’ or suspgﬂiPSﬁsOg?ggyﬁﬁFaﬁF@tFGV Phtr RARGSSUPAR, PagEs by

i ntraperitonealight.subhet aaenssSNMRj eatli BRL.CStekibaat36n\WE183+053970
PCT/USOZ/402%anetic resonance and high performance liquid
chromatography, respectively. The terms THF and EtOAc
designate tetrahydrofuran and ethyl acetate,
15 respectively. The terms TFA and DMF designate
trifluorocacetic acid and dimethyl formamide,

respectively.
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solutions may al so be adm nistered intravenously. Inventive conpositions
suitable for oral admnistration may be in either liquid or solid
conposi t i wo d3mssa70 For a nore cl ear understandi ng, and i n @WAISORA02E0
illustrate the invention nore clearly, specific exanples thereof are set
forth hereinbelow. The following exanples are nmerely illustrative and are
not to be wunderstood as limting the scope and underlying principles of
the invention in any way. 10 Unless otherwi se stated, all parts are parts
by weight. The ternms NVR and HPLC destxwit® nucl ear nmagnetic resonance
and high performance |liquid chromatography, respectively. The ternms THE
and EtOCAc d %E nat .%etggh g& L% an nd ethyl acetate, .15 respectively.
The terns TF ' S8 “cHivet hyl
formani de, pgspelbi[sebyb]pyZidOn03L9232¢RyREhi1Ha02/ 40220 EXAWPLE 1
Preparatg?n of 2-[I-(2-Chlorobenzenesurtonyl)- IFF
pyrrolo[ 3 2-b] pyridin-3-yl]Jethylamne 5 NCNCN |~ C C02tBu I C02tBu
pTsOH H20 - NO2 \'-,oNOﬁﬁy 021 N %/1 0% Pd on C I N \. N%%PH HCl 1)
20,

THE H " H2
MO SO / (2D MOV ey pTeOHH E\'f
# ~NO,

l

< N0, #~NO,
/
N
H,/10% Pd on C NG\ MezNH He N N
N (CH;0)n AN 2) NaCN/H,0
H H
N NH,
| NG~ _He5% Rh on Al , NG Boc,0
Z N Z N dioxane
H 1 M NaOH/H,0

(
Z .

NHBoc N NH,
RSO,CI | A
N HBoc  KOBu-t HCI AN
I \ =0
F ” 0
C

Steps 1 & 2. Preparation of (3-Nitropyridin-2-v1)aceto-

148
O

0 d

nitrile

10 Using the procedure of R. B. Katz, M. Voyle,
Synthesis, 314-316 (1989), a mixture of 2-chloro-3-nitro-
pyridine (9.51 g, 60 mmol), KyCOs (20.7 g, 150 mmol) and
t-butyl cyanocacetate (13.0 mL, 90 mmol) in THF is heated
at reflux temperature for 24 h, cooled and concentrated

15 in vacuo. The residue is suspended in 1:1 water/CH,Cl,
and carefully acidified to pH 1 with concentrated
hydrochloric acid. The layers are separated and the

organic layer is dried over MgSOs; and concentrated in
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N NH2 N, H2/5% Rh on A1203 N Boc20 N/ N dioxane HH 1 M NaOH H20 NHBoc N
NH2 RS02CG | HBoc KOBu-t - NHO NHC-CI C C Steps 1 & 2.

Prepar at | w0 @f05§80Ni t r opyri di n-2-yl)aceto- nitrile 10 Usi mgmbs®2poncedur e
of R B. Katz, M Voyle, Synthesis, 314-316 (1989), a m xture of
2-chloro-3-nitro- pyridine (9.51 g, 60 mol ), K2C33 (20.7 g, 150 mml) and
t-butyl cyanoacetate (13.0 nL, 90 mmpl) in THE is heated at reflux
tenperature for 24 h, cooled and concentrated 15 in vacuo. The residue is
suspended i nvdctowat en/ G191l andThasebil| §satrdbtpddwi shppttowirehe-

concent aed. DYGLoSIL Otk BE T 21205 ExERRH PR, 2Mdphle a0 ©

PCT/ US02/ 40228f 1 YACHEmberacdaekter! 2 ANi sobllkdi antir aatadtwtit h phtol uene-
sul fonic acid nonohydrate (1.0 g)éand tol uene, heated at ref |ux
g

t enper at ur e farkorasides| éd washadcurERICHIRR - ddhe cestined $Hradhed with
CHzC12. e I ne : o] n rinpat hed

W th eat o at SReE An e ERe e B eE A PRy B e S R B B BT o
to an oily sadridoudrNancai, ciried hody 80y hynd aceicairetaeaanes: giaes t he

title conmpound as ap. or ange-
poun N orange-

o an oily soli Trituration with 20:80 ethyl

acetate:hexanes gives the title compound as an orange-
brown solid, 6.50 g, (66% yield), mp 106-108°C, identified
10 by NMR and mass spectral analyses.

Step 3. Preparation of 4-Azaindole

A mixture of (3-nitropyridin-2-yl)acetonitrile (4.89

g, 30.0 mmol) and 10% palladium on carbon (0.50 g) in

15 ethanol (100 mL) and glacial acetic acid (6.0 mL) is
hydrogenated under 55 psi of hydrogen in a Parr apparatus
for 24 h. The reaction is filtered through Celite and
concentrated in vacuo to a green oil which is treated
with water (25 mbL) and NaHCO3; (~10 g). The resulting

20 mixture is extracted with CH,Cl,  The combined extracts
are dried over MgSO; and concentrated in vacuo.
Chromatography (silica gel, ethyl acetate)of the
resultant residue affords the title azaindole compound as
a pale pink solid, 2.40 g (68% yield), mp 126-128°C,

25 identified by NMR and mass spectral analyses.

Step 4. Preparation of N,N-Dimethyl- (lH-pyrrolo[3,2-

blpyridin-3-yl)methylamine

A solution of 4-azaindole (0.880 g, 7.45 mmol),
30 dimethylamine hydrochloride (0.67 g, 8.19 mmol) and
paraformaldehyde (0.25 g, 8.19 mmol eq.) in l-butanol is
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brown solid, 6.50 g, (66%yield), np 106-108C, identified 10 by NVR and
mass spectral analyses. Step 3. Preparation of 4-Azaindole A m xture of
(3-ni tropwa @ioiz2eyl )acetonitrile (4.89 g, 30.0 nmol) andcidgsopaddzadi um on
carbon (0.50 g) in 15 ethanol (100 nL) and gl acial acetic acid (6.0 nmL) is
hydr ogenat ed under 55 psi of hydrogen in a Parr apparatus for 24 h. The
reaction is filtered through Celite and concentrated in vacuo to a green
oil which is treated wth water (25 nmL) and NaHCO3 (-10 g). The resulting
20 m xture i $Hacted sl GeEEXatie cﬁm‘m?néd eadkmsts are dried over

MySO4 and co 0 I |ca E)aﬂ—%/)l
acet at e) of t%ﬁ%gkﬁ%grﬁ 1?525%&0% S]{xoé%t O? e Hzan osf%t %%nd as
a pal e pink saoluebus? NBIQP;( 688D ;éxelrd):teﬂtpw?&ﬁ- EZSCCHZ@U Gaiidrfdied by NWR

and mass spectral anal yses. Step 4. Pre aratl on of
N, N- Di net hyl - %’ﬁ—ﬁ??&’rlé{ ﬁtﬁyﬁ‘%ﬁ si st MeiAan@n@d sol ution of
4-azai ndoke %n%%gltg:atéd‘l@mauo 30l r{%&ﬁ'{%ﬂ{‘%é@ﬁ_ Rehloride (0.67 g,

8.19 mmol) and parafornmal dehyde (0.25 g, 8.19 mol In 1-butanol is .
-39 WO 03/ OSE@I@HP@’H%S@ZYeﬂibzmlﬂmt@,atewl Iag:ettaajmeﬁcéltmdo:ry 3 h,

cool ed, conge ra 1Lacuo t.reat ed W|t vva r and ed .aqueous
NaHCC3 and e%t r@tg’cte e e S LN “Fﬁe t@orﬁff%éﬂ{éti} Qre
dried over MgS@boand 5sc@nct%mt rsd1ad,i \85!3(8U@ |d>antlde%§ﬂlca'il19ed s
chromat ographed (silica gel, ethyl acetate,fol I ovve 5:9

triethyl anmi néYe Gmady=Sdisuent) to afford the t|tIe corrpound as a tan
solid, 03838 g (64%yield), identified

Step 5. Preparation of (1lH-Pyrrolo[3,2-blpyridin-3-yl)-

acetonitrile

A stirred solution of dimethyl- (1H-pyrrolo[3,2-

blpyridin-3-yl)methylamine (0.828 g, 4.73 mmol) in dry

15 THF (20 mL) under nitrogen is treated with a solution of
(CH30)2502 (0.49 mL) in THF, heated at reflux temperature
for 0.5 h, cooled in an ice bath, and decanted. The
gummy residue is washed with ether, treated with water
(15 mL) and NaCN (0.39 g, 6.2 mmol), heated at reflux

20 temperature for 0.75 h, cooled and extracted with 4:1
CHyCly:ethanol. The combined extracts are dried over
MgSO,s and concentrated in vacuo. The resultant residue is
chromatographed (silica gel, ethyl acetate as eluent) to
afford the title compound as a white solid, 0.51 g (68%

25 yield), mp 201-202°C, identified by NMR and mass spectral

analyses.

Steps 6 & 7. Preparation of t-Butyl [2-(1H-Pyrrolo-

[3,2-blpyridin-3-yl)ethyl]lcarbamate

30 A mixture of (1lH-pyrrolo[3,2-blpyridin-3-yl)-

acetonitrile (1.03 g, 6.55 mmol) and 5% rhodium on
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by NVMR analysis. 10 Step 5. Preparation of (1H Pyrrolo[3, 2-b]pyridin-3-yl)-
acetonitrile A stirred solution of dinethyl-(1H pyrrolof 3, 2-

b] pyri di nw®- oslopsest hyl am ne (0.828 g, 4.73 nmol) in dry 12CHHER0EA@201)

under nitrogen is treated with a solution of (CH30 2SOQ2 (0.49 M) in THF,
heated at ref |lux tenperature for 0.5 h, cooled in an ice bath, and
decanted. The gummy residue is washed with ether, treated with water (15
m.) and NaCN (0.39 g, 6.2 nmol ), heated at ref | ux 20 tenperature for 0.75
h, cool ed andlexinacié&dOwi gh 4nietiprci2( é@h@hblan¢h@®@@ﬁﬁtﬁé§e@xNHa@$s are
dried over nd o n [ v S pdye is
chronatograph%d T |caBg%$ Bk hﬁg aggt 8§t§ %gsurFfordgthe title

conpound as Paihi énaﬁehd ABtEi: |4(388(¢25muehd) teﬁpeﬁ@&u%@ZCthedentl fied
by NMR and nmass spectral  anal yses, ﬁ Preparation of _t-Butyl
[ 2- (1H—Pyrro¥%aCTB°n215]ﬁyFF@Fﬁd3t§F?ég y?F%éFBaﬁﬁ@eCSBCﬁPﬁFQFEQeléf

1H d 5%
ot um on_ V45700 05 053878 PR UeeT A0520° Shunt R P1 BA%a) (TA-a¢Rano

(40 nmL) and @ehceht?atechl—NEwH(@ﬁlam)ll@ placetk underab8opdi theydr ogen
t te at ur

pressure on a , Parr shaker. Afte anEi , e
reaction is ??%T%?%da?ﬁ?8uﬁﬁ el #ﬁ aﬁa &gnc nﬁ?agedgp255myaiuébgThe
resultant resgigdug)is @Hi@”ﬁb@gﬂaﬂbeéléé‘bhiré@ ifgeliokafleCcane. +dEBEHEt hanol
as eluent) to afford t Erlnary amne as a white SO|Id 1.03 g, 6.39 nmol
(98% with di-t- buty oxydicarbonate (1.39 g, 7.03 mmol) and 1.0
10 M agqueous NaOH (7.0 mL, 7.0 mmol). After 16 h at ambient
temperature, the reaction is treated with water and
extracted with CH;Cl,. The combined extracts are dried
over MgS0, and concentrated in vacuo. This residue is
chromatographed (silica gel, ethyl acetate as eluent) to
15 afford the title carbamate compound as a white solid,

1.29 g (77% yield), identified by NMR analysis.

Step 8. Preparation of t-Butyl {2-{1-[(2-Chloro-

benzene)sulfonyl]-1H-pyrrolo[3,2-blpyridin-3-
20 vyllethyl}carbamate

A solution of t-butyl [2-(1H-pyrrolol[3,2-blpyridin-
3-yvl)ethyl]carbamate (26 mg, 1.1 eg.) and 2-chloro-
benzenesulfonyl chloride (23 mg, 1.0 eqg) in THF at room
temperature, is treated with potassium t-butoxide (0.12

25 mL, 1.0 M solution in THF, 1.2 eq), stirred at room
temperature for 16 h and concentrated in vacuo. The

resultant residue is used as is in step 9, below.
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yield). This solid is dissolved in dioxane and treated wth

di -t-butyl oxydi carbonate (1.39 g, 7.03 mmpl) and 1.0 10 M aqueous NaOH (7.0
m., 7.0 nmwal g3/058%70ber 16 h at anbient tenperature, the reactlusv2ie2br eat ed
with water and extracted with CH2C12. The conbi ned extracts are dried

over MgSO4 and concentrated in vacuo. This residue is chromatographed
(silica gel, ethyl acetate as eluent) to 15 afford the title carbamate
conpound as a white solid, 1.29 g (77%yield), identified by NVR anal ysi s.
Step 8. Prepétepi §n of 1Bt (- ofrblefzedis)ornd-fonyl] -1H-pyrrolo[3, 2-
benzene) sul f{gﬁ'él ! 'ilgl_i" Q;ér_rﬁl}%[}% é-ab .pyridin-3- 20 yl}ethyl }carbamate A

sol ution of %2 b] pyridin- 3-yl)ethyl]carbamate (26
ng, 1.1 eq.) and 2- ebheraonberizenesuhionyl- @hlori-¢e1(R3vahzchd €q) in THE
at room tenperature, is treated with potassiumt-butoxide (0.12 25 n, 1.0
M sol ution i RUHAPRYL] 2 L¥qpyraolaled 2&901W6md%@gé71&t%3f}&almm%md

oncentra ed:in t se i
RSSO RS v s T G gf%et&.a%oli' 18 5d BeLeRd
i {1I [5_2- Chl ?D?bﬁntheaa)ﬂsuloﬁ'meﬂt]rarll::édpwéf otaafudy.2- Thlepwdasailneadty Ideatityideam ne
solution of t-bu chl qr obenzen
sul fonyl ] - 1H—lﬁyp}16ll§ﬁ§%2bg’] ﬁ[f e e AL F&Vﬁﬂ%ecé’thﬁasr?at]e‘q‘%q n THE (1 ni)
and HO (4 NchromBtbarabhyl (Hek.c's 8bi §ied £ae 2ihiandregpeentiaged in
vacuo. The resultant residue is purified by preparative reverse phase

liquid chrowhisgr 89hyd HMHE B30 di-Pé mia-title product as a white solid,
MkH 336; (4. 94 nin. 10

'Gilson Preparative HPLC conditions: Gilson Preparative
HPLC system; YMC Pro C18, 20 mm x 50 mm ID, 5uM columm; 2
mL injection; Solvent A: 0.02% TFA/water; Solvent B:0.02%
TFA/acetonitrile; Gradient: Time 0: 95% A; 2 min: 95% A;

15 14 min: 10% A, 15 min: 10% A, 16 min: 95% A; Flow rate
22.5 mL/min; Detection: 254 nm DAD.
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"G |lson Preparative HPLC conditions: G lson Preparative
Pro C18, 20 mrmx 50 mm I D, 5uMcolum; 2 nlL injection;

TFA/ wat er woBslozsatd B: 0. 02%

TFA/ acetonitril e;

Gradi ent :

HPLC system YMC
Sol vent A: 0.02%
Tirea/@8028&20 A; 2

mn: 95%A; 15 14 mn:

10% A, 15 mn:

10% A, 16 m n:

95% A; Flowrate 22.5

nm./ m n;

Det ecti on:

254 nm DAD.

-42 WD 03/ 053970 PCT/ US02/ 40220 EXAMPLE 2

Preparation of 2-{1-[(2, 4-difluorophenyl)sul fonyl]-1H

pyrrol o-[3, 2b] pyri di n-3-yl ) -et hyl am ne

5 NBS TFA CF3COCI

M5 N\ TM5 Br N N

Br Et3N U -
(Boc) 20 |

NH NH2 |

TNH2 NH O-, - CFEXAMBLEF2 Al CI3 NHBoc NH2 0 NH2 N~

N~ JAIH4A N~ O N HHHMMI

H Znd 2,

t-BuOK (COCl)2 RS02CI

NH3 TFA NHBoc NH2Z NN TFA NN S;: Sp

Preparation of 2-{1-[(2,4-difluorophenyl)sulfonyl]-1H-

pyrrolo-[3,2blpyridin-3-yl}-ethylamine

NBS 7 o o /‘TMS
TFA CF3COCI ///TMS Ny =
Ny Ny Br  EtsN Ny Br |
L., — (X X i+
NH» NH, NH

OJ\CFa
07 "CF3
J AIClg
NHBoc NH, o. NHy
N Boc),0 _N LIAIH Ny 0 Ny
Do NPkl o Wil 0 PP &
Z~N Z~N N MeMgl N
H H ZnCl,,
+BuOK (COCl)2
RSO,CI NHg
TFA
NHBoc NHp
N Ny
N TFA ] N
AN — N
._O S:O
ST O
° -
F F
E F
Step 1. Preparation of 3-Amino-2-bromopyridine
A solution of 3-aminopyridine in TFA is treated
10 cautiously with N-bromo-succinimide (NBS) (1.1 eq),

stirred for 8 h and concentrated in vacuo. The residue
is recrystallized from hexane to afford the title

compound.
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\ / F\ f FFF Step 1. Preparation of 3-Am no-2-bronopyridine A solution
of 3-am nopyridine in TFAis treated 10 cautiously with

N- br ono- swcisrissa7de (NBS) (1.1 eq), stirred for 8 h and camcesweneed in
vacuo. The residue is recrystallized fromhexane to afford the title
conpound. -43 WD 03/ 053970 PCT/ US02/ 40220 Step 2. Preparation of
2-Brono-3-trifluoroacet- am nopyridine A solution of

3-am no-2-bronopyridine in ether at 02Cis treated with trifluoroacetic
anhydri de (13116@02) Prepauatderhw s adiBnamsarodrritEl yor® e~ stirred at
room tenperatyc Egzl ii%e t hen poured into water and extracted with

Et CAc. The com ts are dried over MJSO4 and concentrated in

vacuo. Purificati an sefluthien s @taatind-esisuendyySidiiea Jgf-‘|e&{310f@$ ogr aphy
gives the 10 title compound. Step 3. Preparatlon of 2 Tr|fluoro N ( 2-
trimethylsi| 83§ dEhyRASTRF Mith FrjHlueraasntde Jﬁee Gf-2 eq.

2-b 35t 7 t Jy! tyl
(1.8°00.)° PACLACHRRGY Y (b Ok Sy aat (0. f%?) ey etdﬁéyf?ﬁ?ﬁi (3.5

eq.) is heatcedlpearall@ﬁ@cﬁqr d Oséngl @hm@@dr@rd J:ﬁhﬂo wﬁ“\@s@lncbnt is renoved

under vacuum h is partitioned b t en Et OAc and water. The
organi c phasgxl &1 Oﬁ[ﬁ?fn I G THEY it e

conpound, Whic&Rr M@S@ﬁednﬂﬂEbﬁdénﬁﬂétaarlﬁuﬂbﬁhgat'@ﬁrlfééatlon of the

resultant residue by silica gel chromatography gives the

10 title compound.

Step 3. Preparation of 2,2,2-Trifluoro-N-(2-

trimethylsilanylethynyl-pyridin-3-yl)-acetamide

A mixture of 2-bromo-3-trifluorocacetaminopyridine
15 (1.0 eq.), trimethylsilylacetylene (1.8 eqg.), PdACl,(PPhj),
(0.05 eqg.), CuIl (0.1 eqg.) and triethylamine (3.5 eg.) is
heated to 100°C in a sealed tube for 10 h. The solvent
is removed under vacuum, and the residue is partitioned
between EtOAc and water. The organic phase is dried over
20 MgSO; and concentrated to give the title compound, which

is used without further purification.
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WO 03/ 053970 PCT/ US02/ 40220 Step 4. Preparation of 4-Azaindole A mxture
of 2,2,2-trifluoro-N-(2-trinethylsilan- ylethynylpyridin-3-yl)acetam de
(1.0 eq) wodspssizom et hoxide (5 eq.) in ethanol is heat e;carusoeftod2ax 5
tenperature for 10 h, cool ed and concentrated in vacuo. The resultant
residue is purified by preparative reverse phase HPLC to give the title
4-azai ndole. Step 5. Preparation of 2-0Oxo-2-(1H pyrrolo[3,2- 10

b] pyri di n-3-yl)acetam de A solution of 4-azaindole (1.0 eqg.) in ether is
treated wit ket Ayl nagresiavbdrodifde(akaliretple at room tenperature,

stirred for 1T h, treated wth zinc chloride (@béee .), Stirred for a
further 1 h, tredt 84344e é}ifal‘?yl2'].?‘5‘t¢fﬁ-lfﬁfl%c8{?'( fd%l,n_lesq * Fbr 10 h and
concentrate l?%&%% 110 3¢ —‘ée—y"l)ra‘?;%t%lﬂﬁdeTh@ifcﬁséﬂueaﬂé sigispl ved in

acetonitril ine (1.67eqg.), treated with ammonia (2 eq., solution
i n di oxane) et$toxirded fForedl )h iancetheorrdents dtestach atactgf1Whe concentrate i s

(
purified_by 20 chronmatography, [silic I 2C12/ et hanol . (¢ ining 5%
anmoni un? hymedfé)qugse qufgﬁtq Ro S %Degjg afrhdg_{ CirfcfeeI{Eera%e %n%rgje&%%%bund.
Step 6. 4-Azald MARMh 2T AisRlditiidpafi fied by preparative reverse
2-0x0-2-(1H-pyrrol o[ 3, 2-b] pyridin-3- yl)acetanmide (1 eq.) in ether is
treated witPHasehiHRRC dludiimtaitided § 4a@p9indR@ ed at ref |ux
tenperature for 8 h, cooled to 02C, quenched by addition of Rochelle's
salt solution and extracted with CH2Cl2. The 30 extracts are conbi ned,
dried over MIS sand mosmerdtriadref -840 D3( 053970 PCTT IUSD2/ 40220

10 Dblpyridin-3-yl)acetamide

A solution of 4-azaindole (1.0 eg.) in ether is
treated with methyl magnesium iodide (1.1 eqg.) at room
temperature, stirred for 1 h, treated with zinc chloride
(1.2 eq.), stirred for a further 1 h, treated with oxalyl

15 chloride (10 eqg.), stirred for 10 h and concentrated in
vacuo to give a residue. The residue is dissolved in
acetonitrile and pyridine (1.6 eqg.), treated with ammonia
(2 eq., solution in dioxane), stirred for 1 h and
concentrated in vacuo. The concentrate is purified by

20 chromatography [silica gel, CH;Cl,/methanol (containing 5%
ammonium hydroxide) as eluent] to afford the title

acetamide compound.

Step 6. 4-Azatryptamine

25 A solution of 2-oxo-2-(lH-pyrrolo[3,2-b]lpyridin-3-
yl)acetamide (1 eg.) in ether is treated with lithium
aluminum hydride (4 eq.), heated at reflux temperature
for 8 h, cooled to 0°C, quenched by addition of
Rochelle's salt solution and extracted with CHyCl,.  The

30 extracts are combined, dried over MgSO, and concentrated
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to afford the title amne, which is used directly in the next step. Step
7. N-t-Butyl oxycarbonyl 4-azatryptam ne (Boc-4- 5 azatryptam ne) A solution
of 4-azatwypisassate (1.0 eq.) in 1:1 acetone/water is treacadusemuoe20

di -t-butyl dicarbonate (1.1 eq.) and potassium carbonate (1.2 eq.),
stirred at room tenperature for 16 h and concentrated to renove the 10
acetone. The concentrate is extracted with EtOAc; the extracts are

conbi ned, dried over MgSO4 and concentrated in vacuo to give a residue.
This resi dueoi grebyat ahki zed1ef bammEt Ohbfilexase usedaffiord tilye it the
protected amine. 15 Step 8. Preparation of t-Butyl {2-{1-[(2,4-difluoro-
phenyl ) sul f BA¥E] SEFPpyrroI o[ 3,2-b]pyridin-3-yl }ethyl}- carbanmate A m xture
of Boc-4-azatryptamne (1.1 eq.) and 2,4- difluorobenzenesul fonyl chloride
(1.0 eq.) in THE at room 20 tenperature is treated portionw se with solid
pot assi um t Shepo¥i. deNtt-Bueg)l oxstiarbedvat 4r-eemtremsermang dBosr416  h,

pour ed |nto sat ur at ed NaHCCB and extracted with Et OAc. The combi ned
extract z L= SO4 and concentrated in vacuo to give a residue.
Purifi Catl On of 25sbhise ibesictue -By sehrrriaaeanhy. o sid.cdrgel:1

Et OAc/ hexanes as eluent) affords the title car bamat e conpound. St ep 9.
Prepar at i onagetenplwhEraisi frgetesharyhy di-t-butyl dicarbonate (1

sul fonyl]-1H pyrral.o i di |} et:h e |t i f
t-butyl {2-F 9p¥ Engl 8[0%61%%]1% A onate gy @ ne 30 A KLl 1:bP

phenyl ) sul f Q@yﬂp]eralaumer If@ro[1%, 2r kgl raticer3-np et Hyd jremodge W03/ 053970
PCT/ USO%(/)40220 carbamate in metrlyl eene chl %I’I d dsv\;lrt%atﬁq:% q:h‘IéFA,

acetone. The concent 18 extracte
extracts are combined, dried over MgSO, and concentrated
in vacuo to give a residue. This residue is crystallized

from EtOAc/hexane to afford the title protected amine.

15 Step 8. Preparation of t-Butyl {2-{1-[(2,4-difluoro-

phenyl)sulfonyl]—1H—pyrrolo[3,2—b]pyridin—3—y1}ethyl}—

carbamate
A mixture of Boc-4-azatryptamine (1.1 eq.) and 2,4-

difluorobenzenesulfonyl chloride (1.0 eq.) in THF at room
20 temperature is treated portionwise with solid potassium

t-butoxide (1.2 eqg), stirred at room temperature for 16

h, poured into saturated NaHCO; and extracted with EtOAc.

The combined extracts are dried over MgSO, and

concentrated in vacuo to give a residue. Purification of
25 this residue by chromatography (silica gel, EtOAc/hexanes

as eluent) affords the title carbamate compound.

Step 9. Preparation of 2-{1-[(2,4-Difluorophenyl) -

sulfonyl]—lH—pyrrolo—[3,2b]pyridin—B—yl}ethylamine
30 A solution of t-butyl {2-{1-[(2,4-difluoro-

phenyl) sulfonyl]-1H-pyrrolo[3,2-blpyridin-3-yl}ethyl}-
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stirred for 2 h and concentrated in vacuo. The resultant residue is
purified by preparative reverse phase HPLC to afford the title product. 5
EXAVPLES @4308/0537p | - ( Substi t ut ed- sul fonyl ) - 1H pyrrol o 3, 2-AgjTysoedix2e 3-
yl]-ethyl am ne derivatives 10 Using essentially the sane procedures
described for Exanples 1 and 2, and utilizing the appropriate amne in
step 5 of Exarrple 2 and the appropriate sulfonyl chloride in step 8 of
Exanpl es 1 or t he conpounds shown in Table | are prepared and purified
by preparati V& FD gTEtSe 111 Bihydengpicb lgsiisle tife FrAated ﬁ@l%PIEtEPeondl tions:
HP 1100 HPLG:gysigmM t I th)
3.5 mcol unngtget at fg\ggéeﬁilao%vt%ercgﬁg\é%tgja%e l{an( Uﬂjven;‘r}}f %;af or m

aci d i n wat eressdlugerts Bur@.f02%h foor rpx@p@matuvre A@\Per@ea(iﬂ'&rﬁe HEIE t) 10%
B, 2.5 20 mn_920%pB; .3 m.n_-90% B;. Sanpl e concentration: -2.0mM Injection
vol ume: 5uL; 5% & 8T BEORPTESMTh-DAD. - 47 WD 03/ 053970 PCT/ US02/ 40220
Table | R.NR6 NN SO2 RO Ex HPLC No R5 R6 R1I0 VW H Mn 3 HH

1-nmet hyl -1 Him dazol -4-yl, - - 4 HH 3,5-dinmethyl-isoxazol-4-yl - - 5 HH
5- chl or ot hi ophene-2-yl 342 2.06 EXAMPLES 3-34

2-[1-(Substituted-sulfonyl)-1H-pyrrolo[3,2-blpyridin-3-

vl]-ethylamine derivatives

10 Using essentially the same procedures described for
Examples 1 and 2, and utilizing the appropriate amine in
step 5 of Example 2 and the appropriate sulfonyl chloride
in step 8 of Examples 1 or 2, the compounds shown in
Table I are prepared and purified by preparative reverse

15 phase HPLC using the following HPLC conditions: HP 1100

HPLC system; Waters Xterra MS C18, 2 mm (i.d.) x 50 mm
(length), 3.5 em column, set at 502C; Flow rate 1.0
mL/min; Solvent A: 0.02% formic acid in water; Solvent B
0.02% formic acid in ACN; Gradient: Time O: 10% B; 2.5
20 min 90% B; 3 min 90% B; Sample concentration: ~2.0mM;
Injection volume: 5uli; Detection: 220nm, 254nm DAD.
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6 H H naphth-2-yl 352 2 19 7 HH quinolin-8yl - - 8 HH

5-chl oro-1, 3-di net hyl - - - pyrazol-4-yl 9 H H benzo[1, 2, 5]thiadiazol -4-
- -yl 10we d408390h| orobenzo [ 1, 2, 5] oxadia- - - zol-4-pdT/usbh2Hb2200

6- chl oroi m dazo[ 2, 1- 382 2. 37 b]thlazol 5-yl 12 H H 5-chloro-3- -

met hyl benzo[ b] t hi o- phen-2-yl 13 HH 3-(trifluoronethyl)phenyl 370 2.10 14
H H 2-chloro-4-(trifluoronethyl)- 404 2.18 phenyl 15 HH

3, 4-di fl uorophenyl 338 1.96 16 H H 3-chl orophenyl 336 2.04 -48 WO
03/ 053970 PCT/ US02/ 40220 Table | (cordbXd B®5 NNR6 N N \S02 -Rio Ex HPLC

No RS R6 R1I0 MFtH M n 17 H H 3-net hoxyphenyl 332 2.42 18 HH
i m dazo[ 2, 1-b]thiazol -5- 348 2.17 vyl 19 E H @henyl 302 2.32 20 HH
I

3-fl uorophenyl 320 2. 38
N
’d ‘ \
XN
\502'R10
Ex HPLC
No Rs Rg Rio M+H Min
3 H H l-methyl-1H-imidazol-4-y1. - -
4 H H 3,5-dimethyl-isoxazol-4-yl - -
5 H H 5-chlorothiophene-2-y1l 342 2.06
6 H H naphth-2-y1l 352 2.19
7 H H quinolin-8-yl - -
8 H H 5-chloro-1,3-dimethyl-1H- - -
pyrazol-4-yl
9 H H benzo[l,2,5]thiadiazol-4- - -
vl
10 H H 7-chlorobenzo[l,2,5]oxadia- - -
zol-4-yl
11 H H 6-chloroimidazo[2,1- 382 2.37

blthiazol-5-y1

12 H H 5-chloro-3- - -
methylbenzo[b]lthio- phen-2-yl

13 H H 3-(trifluoromethyl)phenyl 370 2.10

14 H H 2-chloro-4-(trifluoromethyl) - 404 2.18
phenyl

15 H H 3,4-difluorophenyl 338 1.96

16 H H 3-chlorophenyl 336 2.04
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21 H H 4-am nophenyl 318 2.16 22 H H 3-net hyl phenyl 316 2.45 23 HH
2, 3-di chl orophenyl 371 2.55 24 H H 2-fluorophenyl 320 2.33 25 HH
3- br onophwoyd3/038702. 53 26 H H 2, 6-di chl oroi mi dazo[ 2, 1- 4¥PCT209%/40220

b] t hi azol -5-yl 27 H CH3 5-chl orot hi ophen-2-yl - - 28 H CH3 naphth-2-yl - -
29 HCH3 quinolin-8-yl1 - - 30 HCH3 5-chloro-1, 3-di nethyl -1H - -
pyrazol -4-yl 31 CH3 CH3 benzo[ 1, 2,5]thiadiazol-4- - - yl -49 WD 03/053970
PCT/ US02/ 40220 Table |I (cont'd) RS NNR6 N N SOa Ro Ex HPLC No R5 R6
R1I0 MtH M n 32 CH3 CH3 7- - - chablebEntopit2d4%b] oxadi azol 4-yl 33 CH3 CH3
6-chl oroi m dazo[ 2,1- - - Db]Jthiazol-5-yl1 34 CH3 CH3 5-chloro-3-nethyl- - -
benzo[ b] t hi ophene-2-yl -50 Rst/Rs
N
XN )
50, Ry
Ex HPLC
No Rs Rg Rio M+H Min
17 H H 3-methoxyphenyl 332 2.42
18 H H imidazo[2,1-blthiazol-5- 348 2.17
vl
19 H H phenyl 302 2.32
20 H H 3-fluorophenyl 320 2.38
21 H H 4-aminophenyl 318 2.16
22 H H 3-methylphenyl 316 2.45
23 H H 2,3-dichlorophenyl 371 2.55
24 H H 2-fluorophenyl 320 2.33
25 H H 3-bromophenyl 381 2.53
26 H H 2,6-dichloroimidazo[2,1- 417 2 .55

blthiazol-5-y1

27 H CHs 5-chlorothiophen-2-yl - -
28 H CH; naphth-2-y1 - -
29 H CH; gquinolin-8-yl - -
30 H CH; 5-chloro-1,3-dimethyl-1H- - -

pyrazol-4-yl

31 CHz CHs benzo[l,2,5]thiadiazol-4- - -
vl
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WO 03/ 053970 PCT/ US02/ 40220 EXAMPLE 35 Preparation of
2-{[1-(6-Chl oroi m dazo[ 2, 1- b] t hi azol - 5-
yl ) sul f onwd e3bBgyrrol of 3, 2-c] pyridin-3-yl }ethyl am ne 5 Pd/vsokee¥CH( OEt ) 2

N H2/ CH3CO2H N~ Me2NH HCI CH3 DMF | i Nwe2 10% Pd on C H (CH2ZO n NO2 \ NO2
EtOH H 1-butanol N NH2 N 1) (MO 2SQ2lrHF N H2/ 5% Rh on A1203 N 1/ N 2)
NaCN H20 1/ N NH4OH H20/EtOH/ N H1i H NHBoc NH2 NHBoc RS02CI N ~ ~ N ~

(Boc)20 KOBu-t I / NHC 1/ N K2C3 NS-10110 | S1 NeN-0O HS
"N~Cl S-4'" NW C Steps 1 & 2. T&peparafeontodl)5-azai ndol e This conpound
is prepared in a procedure simlar to 10 that described by J. R Dornoy
and A. Heynes in Tetrahedron, 1993, 49(1& , 8885-2914. A stirred solution
of 3-methyl-4-nitropyridine N-oxide (10.0 gN65.0 mol) and

N, N- di met hyl f or mam de di ethyl acetal (14.5—0, 99 mvl) in DVF is placed in
a preheated bath (90C) for 1.25 1 gol ed and filtered. The filtercake

e

isrinsed wwth a snmall anpount of and air-dried to give a purple-
brown solid, 12.1 g. A portion of glid (2.09 g,

\Soz"Rlo

Ex HPLC

32 CH; CHs 7- - -
chlorobenzoll,2,5]oxadiazol-

4-yl

33 CH3z CH; 6-chloroimidazo[2,1- - -
blthiazol-5-vy1l

34 CH; CH; 5-chloro-3-methyl- - -
benzo [b]lthiophene-2-y1
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10.0 mmol ) is dissolved in ethanol (50 nmL) and acetic acid (2 nL), treated
with 10% pal | adi um on carbon placed 20 under 54 psi of hydrogen on a Parr
shaker fowol®/s3|and filtered through Celite. The filtrat edmusseoneent r at ed
in -51 WD 03/053970 PCT/US02/ 40220 vacuo and the concentrate is

chr omat ogr aphed (silica gel, 20:80 ethanol:EtOAc), followed by 50: 50
ethanol : EtOQAc as eluent) to afford the title 5-azaindole conpound as a
pink solid, 0.601 g (51%yvyield), identified by conparison 5 of the NVR to
literature (Can. J. Chem, 1969, 47EX3BPLE. 35Step 3. Preparation of

N, N-Di met hyl - (1H-pyrrol o[ 3, 2-c]- pyridin-3-yl)nethylam ne A solution of

5-azai ndol e(1.19 g, 10.0. mol), 10 di_net hyl am ne hydroc |.ori de (0 98 g,
12.0 mmol ) D3y (@rChioroimide 2 n 1-
buterol 12 J31EES Bt ik o R g S A e |
vacuo.

extractesl with 4:1 15 CH2C12: et hanol . The conbi ned extracts are dr| ed over
MySO4, .concentrated in vacuo and filtered. The filtercake is air-dried to

afford the ti?le conpound as a yellow solid, 0.680 g (39% i el d&

identified VR AMeiGEGEg. 2 ep 4. Prisfsaeel on NG l et
(1H pyrrol of ] pyr i=ifm- 3-yl R”lel t fobslPR oAdST N nt i akdnyo)t he sane
procedure de | ed in Exanpl eNd2 Step 5, Hetei nabove "and emk@yi ng N, N-

di net hyl - (1H—pyrro| o[ 3, 2-c] pyridin-3-yl)nethyl am ne as 25 substrate and 1:2
et hanol : ethyl acetate as the chromatogrgphy eluent affords thentitle

acetonitrile as a ;\{yellow solid, 0.160 g (26% vyield), identifi by NWR
NS 1) (Me0RSOLTHF A~ H,/5% Rh on Al,04 NS
LA\ 2) NaCN/H,0 L Ay NH,OH/H,O/EtOH AN

H H H
NHBoc NH>
NHBOC pso,or  N“S N7 \
(Boc),0 koBut I HCI L~
KoCO3 N N —_ ‘Sfo —_— S?O
— i (\N—X‘o —&‘o
S
H N~ Gl Ci

Steps 1 & 2. Preparation of 5-azaindole

This compound is prepared in a procedure similar to
10 that described by J. R. Dormoy and A. Heymes in
Tetrahedron, 1993, 49(14), 2885-2914. A stirred solution
of 3-methyl-4-nitropyridine N-oxide (10.0 g, 65.0 mmol)
and N,N-dimethylformamide diethyl acetal (14.5 g, 9°
mmol) in DMF is placed in a preheated bath (90°C) for 1.25
15 h, cooled and filtered. The filtercake is rinsed with a
small amount of methanol and air-dried to give a purple-
brown solid, 12.1 g. A portion of this solid (2.09 g,
10.0 mmol) is dissolved in ethanol (50 mL) and acetic
acid (2 mL), treated with 10% palladium on carbon placed
20 wunder 54 psi of hydrogen on a Parr shaker for 16 h and

filtered through Celite. The filtrate is concentrated in
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anal ysis. -52 WD 03/053970 PCT/ US02/ 40220 Step 5. Preparation of
5-Azatryptam ne A m xture of (1H pyrrolo[3,2-c]pyridin-3-yl)- acetonitrile
(0.260 g, wo@®ssatel ) and 5% rhodiumon alumna (0.26 g) irCTawSvana20( 10 i)
and concentrated NFHMOH 5 (5 L) is placed under 55 psi hydrogen pressure on
a Parr shaker. After 24 h at anmbient tenperature, the reaction mxture is
filtered through Celite and concentrated in vacuo to afford the title

am ne, identified by NMR and nass spectral analyses. 10 Step 6.
PreparatlOnv@%ub-B@Hykh&-k@&mﬁmhﬂt@xya&rbhromatographed (silica gel,

onyl ) am t hyl I d | -c B i
A 2ot on 8P+ E0n FHPPRIRCRE T 107 PSR 91 DL b AT A cat cd
Wth di-t- b%tm'en@')cg%b%ff%%d% 418,16l 5la%n)ncmde ROImAssideMaGArbonat e (184

ng, 2 eq.) stirre roomtenperature for 16 h, concentrated in vacuo
to remove t pénkcebdnel,afd 6t radtcdd Wit it Odclertthe ied rat teemmes i ned,

dried ov S entrated | vac o ffar he, fit rotected
anm ne, genfl\&f 94@(? g&RH%L d%(?%ssr specgat ral ana fﬁ:ésq'g%é 4} 3JIg%jm[}ar ation
of t- Butyl {2-{[1-(6- Chlor0|mdazo[21b]thlazole5y|)su|fony|]-IH25

pyrrol o[ 3, 2-c] pyr| di n-3-yl }et hyl }-carbamate A sol ution of
Boc- 5- azat r yEemnidne Exenayation af W, Nphimethyl- (1H-pyrrolo[3,2-c]-

(6-chl ormmdgﬁ%{?i 3!f}@de%§!la§nﬂe>smfonyl chloride (23 ng, 1.0 eq.) in
THE is trea i3 ide (0.12 m., 1.0 Msolution in THF,

1.2 eq), A solution of 5-azaindole(1.19 g, 10.0 mmol),

10 dimethylamine hydrochloride (0.98 g, 12.0 mmol) and
paraformaldehyde (0.36 g, 12.0 mmol-equivalents) in 1-
butanol is heated at reflux temperature for 5 h and
concentrated in vacuo. The concentrate is diluted with
saturated agueous NaHCO; and extracted with 4:1

15 CHyCl,:ethanol. The combined extracts are dried over
MgS0,, concentrated in vacuo and filtered. The filtercake
is air-dried to afford the title compound as a yellow

solid, 0.680 g (39% yield), identified by NMR analysis.

20 Step 4. Preparation of (1lH-pyrrolo[3,2-clpyridin-3-yl)-
)

acetonitrile

Using essentially the same procedure described in
Example 1, Step 5, hereinabove and employing N,N-
dimethyl- (1H-pyrrolo[3,2-clpyridin-3-yl)methylamine as
25 gubstrate and 1:2 ethanol:ethyl acetate as the
chromatography eluent affords the title acetonitrile as a
vellow solid, 0.160 g (26% yield), identified by NMR

analysis.
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30 stirred at roomtenperature for 16 h and concentrated in -53 WO

03/ 053970 PCT/ US02/ 40220 vacuo to afford the title conpound, identified by
NMR anal wai ®/0s8ep 8. Preparation of 2-{[I-(6-Chloro-im daanjss2aozo

b] t hi azol -5-yl)sul fonyl]-1H pyrrol o[ 3, 2-c] pyridin-3-yl}- ethylamne A
solution of t-butyl {2-{[1-(6-chloroimdazo[2, 1- _
b] t hi azol e-5-yl)sul fonyl]-1H pyrrol o 3, 2-c] pyri di n-3- yl }ethyl}-carbamatein
THF,is treated with HCL (4 Nin 10 nmethanol) stirred for 2 h and

concent r at ed StPvacuo Premeratdeon ofnt> Aasitdy@tesnime i fi ed by preparative
reverse phase HPLC_ . 382 .93 mn. 'Glson Preparatjve HPLC

condi ti ong: Gl solﬁ B’rlé%gllrilgt ?)\%e (&I@%ME’DE%ISJ?t'%&%@él 31@’?”20 mnm x 50 mMm
| D, 5uM col ueket2niniriiley €Ot.i260; gSollv.ést miicl). 2% 'Bl%glx\zwcﬁ ruSQSOS}mAvenaAf _

B: 0.02% TFA/ acetonitril.e; adient: Tine 0: 95% A; mn: o A m n:
10% A, 15 mi fi: u%%aA,(ol@6mg$ igsgtRanglo Hoafe) #0% qaGAnrasach ABH: 254
nm DAD. -$4 \© Q3033940 1ReH Walr48220, s EXAMPIE 36 JoeeRa I 0fparr
2-{1-[(2,4-Di fluorophenyl)sul fonyl]-1H _

pyrrol o[ 3, 2- 6hp¥eirdi nASLelr} ehyl ari pebisnt- BenpcERBurEVS thd treBuE@ACHN 12 N

I/ N NH NH%iQEuEeNESOfglgered through Celite and concentrated in

vacuo to afford the title amine, identified by NMR and
mass spectral analyses.

10
Step 6. Preparation of t-Butyl 3-[(2-t-butoxycarb-

onyl)aminoethyl]pyrrolo[3,2-clpyridine-1-carboxylate

(Boc-5-azatryptamine)

A solution of 5-azatryptamine (107 mg) in 1:1
15 acetone/water is treated with di-t-butyl dicarbonate (146
mg, 1.1 eqg.) and potassium carbonate (184 mg, 2 eq.),
stirred at room temperature for 16 h, concentrated in
vacuo to remove the acetone and extracted with EtOAc.
The extracts are combined, dried over MgSO, and
20 concentrated in vacuo to afford the title protected

amine, identified by HPLC and mass spectral analyses.

Step 7. Preparation of t-Butyl {2-{[1l-(6-
Chloroimidazo[2,1-blthiazole-5-y1)sulfonyl]-1H-

25 pyrrolo[3,2-clpyridin-3-yl}ethyl)}-carbamate

A solution of Boc-5-azatryptamine (26 mg, 1.1 eq.)
and (6-chloroimidazo([2,1-b]lthiazol-5-y1l)sulfonyl chloride
(23 mg, 1.0 eg.) in THF is treated with potassium t-
butoxide (0.12 mL, 1.0 M solution in THF, 1.2 eq),

30 stirred at room temperature for 16 h and concentrated in
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NH2 Ove H2SO4 O K2Q03 OCul TMS O MeOH NDWVF N N N~ O~ NH3 ~ AIC3 H NH2
DEPBT N H DI EA H Cl COCO2Me Li Al H4 NH2 NHBoct - BUOK NHBoc N H RS02CI 2 TFA N
TFA nl (B@()32639701 NN No N 0 HHHFF ~i-0 FF Stepdcrudseamanation
of 2,2-Di met hyl -N-pyridin-4-yl- propionam de 10 A sol ution of pival oyl
chloride (1.1 eq.) in CH2Cl12 is added to a solution of 4-am nopyridine (1
eq.) and triethylamne (1.2 eq.) in CH2Cl12, stirred at 02C for 2 h,

washed with aqueous sodi um bi carbonate, dried over MgpSO4 and concentrat ed
in vacuo. The&acewyltoadt ioasi dde its tiz manipfouedl byl ddresit icht dmmtlMR aphy over
si.lica gel t% a@%fsgrsd the title propi onam de conpound. -55 WD 03/053970
PCT/ US02/ 402508 te€p 2. Preparation of 3-2,2-dinethyl-N(3-iodopyridin-

4-yl ) propi onam de A suspension of 2, 2-dinethyl-N pyridin-4-yl-

Step 8. Preparation of 2-{[1l-(6-Chloro-imidazo[2, 1-

5 blthiazol-5-yl)sulfonyl]-1H-pyrrolo[3,2-c]pyridin-3-yl}-

ethylamine

A solution of t-butyl {2-{[1l-(6-chloroimidazo[2,1-

blthiazole-5-yl)sulfonyl]-1H-pyrrolo[3,2-clpyridin-3-
yllethyl}-carbamate in THF,is treated with HC1l (4 N in

10 methanol) stirred for 2 h and concentrated in vacuo. The
resultant residue is purified by preparative reverse

phase HPLC!, M+H 382, 1.93 min.

'Gilson Preparative HPLC conditions: Gilson Preparative

15 HPLC system; YMC Pro C18, 20 mm x 50 mm ID, 5uM column; 2
mL injection; Solvent A: 0.02% TFA/water; Solvent B:0.02%
TFA/acetonitrile; Gradient: Time 0: 95% A; 2 min: 95% A;
14 min: 10% A, 15 min: 10% A, 16 min: 95% A; Flow rate
22.5 mL/min; Detection: 254 nm DAD.
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propionamde (1 eqg.) in a mxture of THE and TMEDA (2.6 5 eq) at -782Cis
treated with n-butyllithium (2.6 eq.), warnmed to -102C for 2 h, cooled to
-782, trewoewd/ossd7h a solution of iodine (2.6 eq.) in THFPcItUSozA@e2at - 782
for 2 h, warnmed to 0C and quenched with saturated potassium thiosulfate
solution. The phases are separated; the 10 organic phase is dried over
MySO4 and concentrated in vacuo to afford the title iodo conpound. Step 3.
Preparation of 2,2-Di nmethyl-N{[(3-

trimethyl silanyl)ethynyl]pyridin-4-gXAppPDBi 86am de 15 A m xture of

3-2,2-di nethyl -N-(3-iodopyridin-4 yl)propionam de (1.0 eq.)
trimethylsilylacetylene (1.8 eq.), Pdd 2(PPh3)2 (0.05 eq.), Cul (0.1 eq.)
and  triethylaging, §3n508d2) (1S [R921CH:i EPubPBphehP1d sadEoRgi1tube for 10
hours. The sorvent TS Tenoved under_vacuum , 20 and (he resi due 1S
part|t|onedpberm&em3E2€Adpxmddnat§ryl}¢MQY@ﬁmanﬁc phase is dried over MgSO4
and concentrated in vacuo to give the title ethynyl conpound which is used
wi t hout further purification in step 4, below. 25 Step 4. Preparation of

{[(3-Trinethylsilanyl)ethynyl]- %Idln 4-yl }am ney ghe o MAd obtained in
step 3 hereinabove |t§uC@¢leat ed wi 0% sul fur |,oa’//a0| ref | ux
t enperature wi:k 15 _h, Ih n> aS|ijuL4M 0@6hh£li§ inen and extracted

30 with ethyl Qhat e. @ani c Iaye dried ove SO and
concentrated. Puri |cat|on <E§Qp resul t ap 56 WO 03/ 053870
PCT/ US02/ 40220 residue by f h chronatogr y (silica %

CH2C12/ met hanol as eluent) gives the title pyridinylamn 28%rrpound

NH OMe TMS
@) 2 K,CO 0) Cul =
NN NH N Al | N 7 NH,

| P N 3 N C3 H

DEPBT
H DIEA H ClCOCOzMe
LiAlH4
| NHBoc -BuOK NHBoc NH;
RSOCI
l\IH(ZB )20 A NI TFA f\{: \
0C)o . _ N N
NCCC — UG 5:0 50
Z~N Z~N 0
H H . £
F F

Step 1. Preparation of 2,2-Dimethyl-N-pyridin-4-yl1-

propionamide

10 A solution of pivaloyl chloride (1.1 eq.) in CH2Cl:
is added to a solution of 4-aminopyridine (1 eqg.) and
triethylamine (1.2 eqg.) in CHpCl,, stirred at 0°C for 2 h,
washed with aqueous sodium bicarbonate, dried over MgSOy
and concentrated in vacuo. The resultant residue is

15 purified by flash chromatography over silica gel to

afford the title propionamide compound.
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5 Step 5. Preparation of 5-Azaindole A solution of
{[(3-trinmethylsilanyl)ethynyl]pyridin- 4-yl}amne in DMF is treated with
cuprous | odi @esgRoeq.), stirred at reflux tenperature forrA@/sozaembed to
room tenperature, diluted with EtOAc, filtered through celite 10 and
concentrated in vacuo. The residue is purified by flash chromatography
(silica gel, EtQAc/hexane as eluent) to afford the title 5-azaindol e
conpound. Step 6. Preparation of Methyl oxo-(1H pyrrolo[3,2-c]- 15

pyri di n- 3- yk}apebat e pAepaspensnon ol -al, AridimettiylloN-dé (5 depy) LidincH2 C12
is treated wih 5-azal ndol_e (1 eq.), stirred at room tenperature for 1 h,
treated dro € chl orooxoacetate (5 eq.), stirred for 8 h,
quenched by 20 C%”%h%ﬂ%n%‘i@ht Io@N 206 B IRAngh -angsarGenty-ated in vacuo.
The resultant residue™is purified by chromatography over silica gel to
af ford the pmbb&oaa&uaﬂlee ((iorqupundn 8t ap xrurer @fartiis emdofTMEDA (2.

2- Oxo- 2- | o 2 di.ns 3 Xt of nmet hyl
oxo- ( 1H yr re g [72 d]ffrl i Wl)télc —at é:y??l%rﬂj)%% ﬁféz&%%(Z eqg.) in
net hanol | Swa.scHeEir ed athr°Q0'f|dre|Ip$1r atddiod dore B 47 sand triddtessed:i thhe:
filtercake is air-dried to give pOtaSSI um 5-azai ndol e 3. 30 gl ox;sg_ ate

m xture of skilytdopoRfl dodide t(2 - dmashila 11 F&Fut |S5r+4rr?ddlad5<aﬂé

3- (di et hoxyphgsphar ) 4 4S02{4Q220

1, 2, 3- benzo rl?laizF”(r%t %{e%))eo 02 S@QB%@ %@%@)‘APSHM di i sopr opﬁtgtsﬁﬁuénm ne
(DIEA) in DMEJJoSuSIﬁaItI’ee@oﬂmtl&ﬂ’l Thd whedead tar Ets@mrmitedqiédsus sodi um

carbonate. The
10 organ%rcgaprﬂa%epqass%rllse eer ra&dequOle“ dcgllllgénil:vlgastoelld aﬂg

vacuo to afford the title iodo compound.

Step 3. Preparation of 2,2-Dimethyl-N-{[(3-

trimethylsilanyl)ethynyllpyridin-4-yl}propionamide

15 A mixture of 3-2,2-dimethyl-N-(3-iodopyridin-4-
yl)propionamide (1.0 eqg.) trimethylsilylacetylene (1.8
eq.), PdCl,;(PPhs); (0.05 eg.), Cul (0.1 eg.) and
triethylamine (3.5 eq.) is heated to 100°C in a sealed
tube for 10 hours. The solvent is removed under vacuum,'

20 and the residue is partitioned between EtOAc and water.
The organic phase is dried over MgSO; and concentrated in
vacuo to give the title ethynyl compound which is used

without further purification in step 4, below.

25 Step 4. Preparation of {[(3-Trimethylsilanyl)ethynyl]-

pyridin-4-yllamine

The compound obtained in step 3 hereinabove is
treated with 10% sulfuric acid at reflux temperature for
15 h, then basified with 50% NaOH solution and extracted
30 with ethyl acetate. The organic layers are dried over

MgSO, and concentrated. Purification of the resultant
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5 concentrated in vacuo. The resultant residue is purified over silica gel
with Et OAc/ MeOH as eluent to afford the title conpound. Step 8 Preparation
of 2-(1H Wyro3eksd78, 2- c] pyridin-3-yl)- 10 ethyl am ne A sol WHAToWS02/0220

2- 0X0-2- (1H-pyrrol o[ 3, 2-c] pyridin-3- yl)-acetamde (1 eq.) in ether is
treated with lithium alum num hydride (4 eq.), refluxed for 8 h, cooled to
02C and quenched by addition of Rochelle's salt solution. 15 The reaction
m xture is extracted with CH2C12. The extracts are conbined dried over
MyS04 and coneehdwnatkeyd Fhashachoomatggvephire (sifllieaapiede product, which is

used as is | t bel.ow. 2 St 9.. Preparat,i of t-.Butyl .
[2-(1H—Pyrf'%ﬁ%?@?%?%@fﬁfﬁiﬁfnﬁg}§¥5 ethylSS R%F%éﬁgi €§3€E§5§§§FF§5ianine)
A sol ution ofompéhhtipyrrol o[ 3,2-c]pyridin-3-yl) ethylamine (1 eq.) in 1:1
acetone/water is treated with di-t-butyl dicarbonate (1.1 eq.) and

pot assi um carbonate 25 (1 2 eq ), stirred at roomtenperature for 16 h,
concentr at edgf and._ex ag.ged with EtQAc. The extracts
are conbi ned;—drie and——concenttrated i n vacuo. The resultant
residue is purlflkdsobyt¢oysbﬁlKmzattnmmétbynEEEAnymeéahgnym]p&kmddnphe
title 30 protected, azatryptamne, - 03/ 053970 PCT/ $02/40220 Step
10. Preparat? fb?m%?e{in[ ¥F418|FF96F8§C% §g)cupr°us loglde )

sul fonyl ] - 1"*59¥ff@a0£§ %eElQ)UtQinﬁe:?a}éh%@t h&k}gahba%b@eé BbXLHBER of
Boc-5-azatryptamine (1.1 eq.) and 2,4- difl uorophenylsulfonyl chloride (1.0
eq.) in THE h@mp@;mtuset eﬁpéuéedrwltb Et@éﬁledfpétﬁr@dwtb§0wghh0§d)lltd

pOtaSS'Uﬁi and concentrated in vacuo. The residue is purified by

flash chromatography (silica gel, EtOAc/hexane as eluent)

to afford the title 5-azaindole compound.

Step 6. Preparation of Methyl oxo- (1H-pyrrolo[3,2-c]-

15 pyridin-3-yl)acetate

A suspension of aluminum chloride (5 eqg.) in CH,Cl,
is treated with 5-azaindole (1 eq.), stirred at room
temperature for 1 h, treated dropwise with methyl
chlorooxoacetate (5 eqg.), stirred for 8 h, quenched by

20 cautious addition of methanol and concentrated in vacuo.
The resultant residue is purified by chromatography over

silica gel to afford the title acetate compound.

Step 7. Preparation of 2-0Oxo-2-(lH-pyrrolo[3,2-clpyri-

25 din-3-yl)-acetamide

A mixture of methyl oxo- (lH-pyrrolo[3,2-c]- pyridin-
3-yl)acetate (1 eq.) and K,CO3z (2 eqg.) in methanol is
stirred at room temperature for 8 h and filtered. The
filtercake is air-dried to give potassium 5-azaindole 3-

30 glyoxylate. A mixture of this glyvoxylate salt, ammonia
(solution in dioxane (5 eq.), 3-(diethoxyphosphoryloxy) -
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t-butoxide (1.2 eq), stirred at roomtenperature for 16 h, poured into
saturated NaHCO3 and extracted with EtOAc. The extracts are combined,
dried ovewoMp®Sw7and concentrated in vauo. Purification aficTiise2uexal t ant
10 residue by colum chromatography (silica gel, EtQOAc/ Hexanes as el uent)
affords the title carbamate product. Step 11. Preparation of
2-{1-[(2,4-difluorophenyl)- 15

sul fonyl ] -1Hpyrrol o[ 3, 2-c¢] pyri di n-3-yl }ethyl am ne A sol ution of

{2-{1-[ (2, 41dif huprephemylaysw-fam]-onkH (EREI0[ @, Z2¢])pyaridi n- 3-yl }et hyl }
carbamate in CH2C12 is treated with trifluoroacetic acid, stiryed for 2 h
and concentHareRropniediy l aTHES dAFiF At S iSRS i%lf 30 ty

preparative {: r ] aducd . BARAMPLES 37-55
25 Prepar at idéﬁ\ﬁ(;%fe %gm}[{ ﬁ %tﬁ?.éﬁctaaﬁe?&éﬁcglo%%élﬂ ad '

pyrrol o[ 3, go@c]g[ayfuoddlphaa}quﬂsaeife}mmer@ Oeriadtdwas MdElngndssential ly the
sane procedures as descyripe or Ex | es 35 and 36, .and enpl oyi.ng the
appr opr i gjteco\?@eélrﬁ?ﬁé:?i Kt e H %of %Igweés%é:%qﬁ Jﬁiseld;upeprlor%rl?% lyLesépul f onyl
chloride in st8p o4 10fcEAMPhE 3D MHoAd ARdD £f eBLMD O3/HH897D the

PCT/ US02/ 40220 Exanpl e 36, the conpounds shown in Table Il are prepared
and puri fi edilplepreparatidie reverse phase HPLC using the the follow ng
HPLC conditions: HP 1100 HPLC system Waters Xterra M5 C18, 2 mm (i.d.) X
50 nm (length), 3.5 5 mcolum, set at 502C, Flowrate 1.0 nL/m n; Sol vent
A:  0.02% f gygEc sacimk-dpnmatiern S0l dre(H-BWr 0206 [orav ] merdiin i3 -ACN. -

Gadient; Time 0 10%B; 2.5 mn 90%B; 3 mn 90%
10 ethylamine

A solution of 2-oxo-2-(1H-pyrrolo[3,2-clpyridin-3-
yvl)-acetamide (1 eqg.) in ether is treated with lithium
aluminum hydride (4 eq.), refluxed for 8 h, cooled to 0°C
and quenched by addition of Rochelle's salt solution.

15 The reaction mixture is extracted with CH,Cl;. The
extracts are combined dried over MgS0O, and concentrated in
vacuo to give the title amine product, which is used as

is in step 9, below.

20 Step 9. Preparation of t-Butyl [2-(1H-Pyriolo[3,2-

clpyridin-3-yl)-ethyl]-carbamate (Boc-5-azatryptamine)

A solution of 2-(1H-pyrroloi3,2-clpyridin-3-yl)-
ethylamine (1 eg.) in 1:1 acetone/water is treated with
di-t-butyl dicarbonate (1.1 eq.) and potassium carbonate

25 (1.2 eqg.), stirred at room temperature for 16 h,
concentrated to remove the acetone, and extracted with
EtOAc. The extracts are combined, dried over MgSO4 and
concentrated in vacuo. The resultant residue is purified
by crystallization from EtOAc/hexane to afford the title

30 protected azatryptamine.
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B, Sanpl e concentration: -2.0mM Injection volune: 5ulL; Detection: 220nm

254nm DAD. 10 Table Il R5.N, R6 N N 40 S02-RIO Ex. HPLC No. R5 R6 R10
MtH M n 90 H/osssze met hyl - | Hi m dazol -4-yl - - 38 HH PCT/US02/40220
3, 5-di net hyl -i soxazol -4-yl - - 39 HH imdazo[2, 1-b]thiazol-5-yl 348 1.81

40 H H 3-chl orophenyl 336 2.2 41 H H 3-fluorophenyl 320 2.09 42 HH

3- net hoxyphenyl 332 2.09 43 H H 5-chl orothi ophen-2-yl 342 2.24 44 HH
phenyl 302 1.84 45 H H 3-net hyl phenyl 316 2.16 -60 WD 03/ 053970

PCT/ US02/ 40228p Tahl e pirkpheantio) oR5.{- {RG[(N US@ARI1QorBpheHRIE No. R5 R6

R10 MM H M n 46 H H 3- r|quororrethI he 70 . 7 H.H
2,3-dich|orﬁHﬁ£ﬁ?V1i7é% PYETo4e (15 y])§ = y'% arbamate

A mixture of Boc—5—azatryptam1ne (1.1 eq.) and 2,4-

difluorophenylsulfonyl chloride (1.0 eg.) in THF at room

5 temperature is treated portionwise with solid potassium
t-butoxide (1.2 eq), stirred at roomrtémperature for 16
h, poured into saturated NaHCO3; and extracted with EtOAc.
The extracts are combined, dried over MgSO, and
concentrated in vauo. Purification of the resultant

10 residue by column chromatography (silica gel,
EtOAc/Hexanes as eluent) affords the title carbamate

product.

Step 11. Preparation of 2-{1-[(2,4-difluorophenyl) -

15 sulfonyl]-1H-pyrrolo[3,2-clpyridin-3-yl}ethylamine

A solution of {2-{1-[(2,4-difluorophenyl)sulfonyl]-
1H-pyrrolo[3,2-clpyridin-3-yllethyl}carbamate in CHzCl; is
treated with trifluoroacetic acid, stirred for 2 h and
concentrated in vacuo. The resultant residue is purified

20 by preparative reverse phase HPLC to afford the title
product.

EXAMPLES 37-~55

25 Preparation of 2-[1-(Substituted sulfonyl)-1H-

pyrrolo[3,2-clpyridin-3~yl]-ethylamine Derivatives

Using essentially the same procedures as described
for Examples 35 and 36, and employing the appropriate
30 amine in step 7 of Example 36 and the appropriate
sulfonyl chloride in step 7 of Example 35 or step 10 of
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49 H CH3 napht h-2-yl

di azol

- - 50 HCH3 quinolin-8-yl - -
5-chl oro-1, 3-di net hyl -
benzo[ 1, 2w$) a3hisadn azol
-4-yl
5-chl or o- 3- et hyl -

-4-yl

pyrazol -4-y1 52 CH3 CH3

PCT/ US02/ 40220 EXAMPLE 56 Preparation of
2- U [ (3- thhoxyphenyl)sulfonyl] 1H pyrrolo[2 3-c] pyridin-3-yl }ethyl am ne

b] t hi azol
-61 WD 03/053970

51 H CH3

-5-yl

- - 53 CH3 CH3 7-chl orobenzo[ PCa/&oomae20 - -
54 CH3 CH3 6-chl oroi m dazo[2,1- - -

benzo[ b] t hi ophene- 2-yl

55 CH3 CH3

5 MeMgl NH2 _NH2 g Cl% :%g%i @‘%3 N%Ia)b 2 \1 |ﬂ¥eﬂ¥_{?e NN HH
e 1 éA
H (Boc) 20 ﬁ Ia :R N TFA N N P S02CI -0 S;0 TFA
E %\ te o0asd purlfled by preparatlve reverse phase HPLC u81ng the
the following HPLC conditions: HP 1100 HPLC system;
Waters Xterra MS C18, 2 mm (i.d.) x 50 mm (length), 3.5
5 em column, set at 50°C; Flow rate 1.0 mL/min; Solvent A:
0.02% formic acid in water; Solvent B 0.02% formic acid
in ACN; Gradient: Time O: 10% B; 2.5 min 90% B; 3 min 90%
B; Sample concentration: ~2.0mM; Injection volume: 5ul;
Detection: 220nm, 254nm DAD.
10
Table II
Rs~ - Ré
N“ l \
XN
SO R0
Ex. HPLC
No. Rs Rg Rio M+H Min
37 H H l-methyl-1H-imidazol-4-yl - -
38 H H 3,5-dimethyl-isoxazol-4-yl - -
39 H H imidazo[2,1-blthiazol-5-yl 348 1.81
40 H H 3-chlorophenyl 336 2.2
41 H H 3-fluorophenyl 320 2.09
42 H H 3-methoxyphenyl 332 2.09
43 H H 5-chlorothiophen-2-y1 342 2.24
44 H H phenyl 302 1.84
45 H H 3-methylphenyl 316 2.16
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MO O MO N O H Step 1. Preparation of 6-Azaindole A solution of
3-nitropyridine in THE at -782Cis 10 treated with vinyl nagnesium brom de
(3 eq), swiomadsgd -202C for 8 h and quenched with 20% amaniseeuaedzb ori de.
The phases are separated and the aqueous phase is extracted with Et OAc.
The organi ¢ phase and the conbined extracts are m xed together, dried over
MySO4 and 15 concentrated in vacuo. The resultant residue is
chromat ogr aphed over silica gel to afford the title 6- azaindole. Step 2.
Preparation of 2-Oxo-2-(1H pyrroh@de31al (c8dtPWhi di n-3-yl) acetani de A
solution of 6-azaindole (1.0 eq.JTmether 15 treated with nethyl
magnesiumiodide (1.1 eq.) at room tenperature, stirred for 1 h, treated
with zinc chloride -62 WO 03/ 053970 PCT/ US6244B220 (1.2 eq), stirred for a
further 1 h, treated with oxalyl chloride 0 eq.), stirred for 10 h and
concentrated in vacuo to remove the-solvent and excess oxalyl chloride.
The resul tant residue is dissolvedNin and pyridine 5 (1.6 eq.),
treated with ammonia (2 eq., solutil j oxane), stirred for 1 h and .
concentrated in vacuo. This residue™s l%é%#ed by chromat ography [silica
gel, CH2C12/ met hanol (containing 5% anmon lhydroxi de) as eluent] to
afford the tigd.e acetam de conpound. 10 Step 3. Preparation of HPLC

6- Azatrypt ampae A sl utignh of 2-oxo-2-(1Hgyrrolof2, 3-c] pyriydgn- 3- min

(

46 H H 3-(trifluoromethyl)phenyl 370 2.36

47 H H 2,3-dichlorophenyl 370 2.06

48 H CHs 5-chlorothiophen-2-y1l - -

49 H CHs naphth-2-v1 - -

50 H CH; quinolin-8-yl n - -

51 H CHs 5-chloro-1,3-dimethyl-1H- - -
pyrazol-4-yl

52 CH; CH; benzo[l,2,5]thiadiazol-4-yl - -

53 CH; CHs 7-chlorobenzol[l,2,5]oxa- - -
diazol-4-yl

54 CH; CHs 6-chloroimidazo[2, 1~ - -

blthiazol-5-y1

55 CHz CHs 5-chloro-3-methyl- - -
benzo[b]lthiophene-2-yl
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yl)acetamde (1 eq.) in ether is treated with lithium alum num hydride (4

eq.), heated at ref lux tenperature 15 for 8 h, cool ed
by additi wo @fosRoehel | e's salt solution. The reaction m
wi th CH2C12; the conbined extracts are dried over MpSO4

to 02C and quenched
xtrOTRUS0S/40281t r act ed
and concentr at ed

in vacuo to afford the title 6-azatryptam ne product, which is used

directly in step 20 4, below. Step 4. Preparation of N

t - But yl oxycar bonyl

6- azatryptam ne (Boc-6-azatryptam ne) A solution of 6-azatryptanmne (1.0

eq.)in 1:1 25 acetone/water is treatEXANPLE B86-t-butyl d
eq.) and potassium carbonate (1.2 eq.), stirred at room
h, concentrated in vacuo to renove the acetone and extr

i carbonate (1.1
tenperature for 16
acted wth EtOAc.

The extract Spa&Sar£Q18hNEE. zdnefﬂ(gvﬁét hang1§enteshyal edu-This 30
concentrate gs fon from c/ heéxanes to afford

the title preyecetelandnelpyr LEe US02/ 40
Preparation of t-Butyl [2-{1-(3-
Met hoxybenzenesul fonyl) - 1H pyrrol o[ 2, 3-c] pyri di n- 3-yl } -

220 Step 5.

ethyl] carbanmate 5

A m xture of Boc-6-azatryptam ne (1wagq ) a d JH et hoxybenzenesNif onyl

chloride (1.0 eq.) in THE at room atur treate

sol i d pot assi; t - betomgede eq)CO hl {at Or ooraltie

h, poured in&qjgg urared—ﬂb ith EtGAc.
r

extracts are 2over MgSO4 amd concentratﬁd i n vacuo.

d portipnw se mnth
np e for
conblned

Chromatographlc

purification of this concentrate using silica gel and Et OAc/ Hexanes as

NH, NHBoc
ﬂiji[j<:~/ ﬁijt[:<;\/ +-BuOK
AN N~ PhSO,CI
o T o T

Step 1. Preparation of 6-Azaindole

A solution of 3-nitropyridine in THF at

10 treated with wvinyl magnesium bromide (3 eq),

l (Boc)-0

~78eC is

stirred at

-202C for 8 h and guenched with 20% ammonium chloride.

The phases are separated and the aqueous phase is

extracted with EtOAc. The organic phase and

extracts are mixed together, dried over MgSO

the combined

4 and

15 concentrated in vacuo. The resultant residue is

chromatographed over gilica gel to afford the title 6-

azaindole.

Step 2. Preparation of 2-0Oxo-2-(1lH-pyrrolo]

2,3-c]-

20 pyridin-3-yl)acetamide

A solution of 6-azaindole (1.0 eqg.) in

ether is

treated with methyl magnesium iodide (1.1 eg.) at room

temperature, stirred for 1 h, treated with z

-62-
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el uent gives the title sulfonated conpound. Step 6. Preparation of
2-{1-(3-Met hoxybenzenesul fonyl)- 15

1H pyrr ol vjc3ds5897pyri di n- 3-yl } et hyl ami ne A sol ution of t- BuiywS02/40220

[ 2-{1- (3- net hoxybenzene- sul fonyl)-1H pyrrol o 2,3-c] pyridin-3-yl}-ethyl]
carbamate in CH2Cl2 is treated with trifluoroacetic acid, stirred for 2 h
and concentrated in vacuo. The resultant residue 20 is purified by
preparative reverse phase HPLC to afford the title final product. EXAMPLES
57-67 25 Preparat pan.obt2redsibst bt fuedheyl fohy| Freptedr mokb[ 2x31yl

C ridin-3- - | apj,ne derivatiyv Ing.essentially the sane.

p]r ggedures déié%??%gc% ?gnp g%&iﬁpﬁglgﬁgaa%%re%gl glylaﬁléi tcﬁél%gb%lrg ngtlél ani ne
in step 2 30aand sul Fenplechher cdeventshap dxcthe os@pouUNdsiskewa.in -64
WO 03/ 053970 PCT/ US02/ 40220 Table 11  are_prepared and purified by
preparative TrevErsBlpRaserAPLEVCTABI €1pFPlVSARENREIEN 204 P i&GEPR 0 Ex.
No. R5 R1 7 1 - i = 4-yl 58 ; ;

3, 5-di neR?jhyI ?ilégxggbr-' 4315%%[&%[3 hyﬁhg?%@é%ﬁué?osrﬁléhy?.Oggtﬁ(?&-én

5-chl or ot hi opheran2)yl stirred for 1 h and concentrated in vacuo. This

residue i1s purified by chromatography [silica gel,
CH3Clz/methanol (containing 5% ammonium hydroxide) as
eluent] to afford the title acetamide compound.

10

Step 3. Preparation of 6-Azatryptamine

A solution of 2-oxo-2-(lH-pyrrolo[2,3-c]pyridin-3-
yl)acetamide (1 eq.) in ether is treated with lithium
aluminum hydride (4 eq.), heated at reflux temperature

15 for 8 h, cooled to 0°C and quenched by addition of
Rochelle's salt solution. The reaction mixture is
extracted with CH,;Cl;, the combined extracts are dried
over MgSO, and concentrated in vacuo to afford the title
6-azatryptamine product, which is used directly in step

20 4, below.

Step 4. Preparation of N-t-Butyloxycarbonyl 6-

azatryptamine (Boc-6-azatryptamine)

A solution of 6-azatryptamine (1.0 eg.)in 1:1
25 acetone/water is treated with di-t-butyl dicarbonate (1.1
eqg.) and potassium carbonate (1.2 eqg.), stirred at room
temperature for 16 h, concentrated in vacuo to remove the
acetone and extracted with EtOAc. The extracts are
combined, dried over MgSO, and concentrated. This
30 concentrate is purified by crystallization from

EtOAc/hexanes to afford the title protected amine.
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61 H CH3 naphth-2-yl 62 H CH3 quinolin-8-yl 63 H CH3

5-chl oro-1, 3-di net hyl -| H pyrazol -4-yl 64 CH3 CH3

benzo[ 1, 2w$) @3hisadn azol - 4-yl 65 CH3 CH3 7-chl orobenzo[ 1, 2, Fjaxesdeaenh - 4- yl

66 CH3 CH3 6-chl oroi m dazo[ 2, 1--b]thiazol -5-yl 67 CH3 CH3

5-chl or o- 3- et hyl - benzo[ b] t hi ophen-2-yl -65 WD 03/053970 PCT/ US02/ 40220

EXAMPLE 68 Preparation of 2-(1-(3-Mthoxybenzenesul fonyl)-1H

pyrrolo(2,3-b]pyridin-3-yl]ethylamine 5 o CICH2COCI CI Et3SiH TFA CI NH3

NH2 AIC3, CS2 NHNHNHH (Boc)20 K208 NH2 NHBoc RSO CI HO ( \

KOBu-t NHBoc NNNSOSooNN NEO C Q.H .Step 1. Preparation of

2-Chl oro-| - A} 5 T3 10 A m xture of

/-azai ndol eMg%ﬁogybaﬁq e%'sgrl%ﬁ@wme@g,%b% (67 3 Aoy rhdireq ) 1900

di ssol ved i nm—carbonm—disutfrde, treated wth atum num chforide (85 g, 7.5

eq.), heat eéthylﬂet:atmmmaaleperature for 2 h, treated with chloroacetyl

chloride (7.4 nL e) nt| ue
5 A let % c-3Y

) azatryptamlne (1.1 eg.) and 3-
methoxybenzenesulfonyl chloride (1.0 eq.) inRTHF atrroom 7
temperature is treated portionwise with solid potassium
t-butoxide (1.2 eq), stirred at room temperature for 16
h, poured into saturated NaHCO; and extracted with EtOAc.

10 The combined extracts are dried over MgSO; and
concentrated in vacuo. Chromatographic purification of
this concentrate using silica gel and EtOAc/Hexanes as
eluent gives the title sulfonated compound.

Step 6. Preparation of 2-{1- (3-Methoxybenzenesulfonyl) -

15 1H-pyrrolo[2,3-clpyridin-3-yl}lethylamine

A solution of t-Butyl [2-{1-(3-methoxybenzene-
sulfonyl)-1H-pyrrolo[2,3-clpyridin-3-yl}-ethyl] carbamate
in CH,Cl, is treated with trifluoroacetic acid, stirred
for 2 h and concentrated in vacuo. The resultant residue

20 is purified by preparative reverse phase HPLC to afford

the title final product.

EXAMPLES 57-67

25 Preparation of 2-[l-substituted-sulfonyl)-1lH-pyrrolo[2,3-

clpyridin-3-yl]-ethylamine derivatives

Using essentially the same procedures described for
Example 56, and employing the appropriate amine in step 2

30 and sulfonyl chloride in step 5, the compounds shown in
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15 heating at ref lux tenperature for a further 2 h, cooled to room
tenperature and decanted to renove the solvent. The sedinent is cooled to
02C, quenoioead/ossd7h i ce water, treated with sodi um car bonaca/tvse2pé220 and
extracted with EtOAc. The extracts are conbined, dried over MgSO4 and 20
concentrated in vacuo to give the title ethanone, 12.5 g (75%yield),
identified by HPLC and mass spectral analyses. -66 WO 03/053970

PCT/ US02/ 40220 Step 2. Preparation of 3-(2-Chloroethyl)-1H pyrrol o-

[ 2, 3-b] pyrirdbne ATst bieegrepbutioandf pRrdtiliedobly- piidopyeartdive| 2, 3-

b] pyri di n-3-yl)ethanone (12.5 g) in TFA at room5 tenperature is treated
with triethyPEPFaRePPsentiPL?- eq.), stirred for 16 h, diluted with Et OAc
and saturated sodium carbonate to pH 8. The phases are separated and the
organi ¢ phase is dried over MgpSO4 and concentrated in vacuo. The resultant
residue is purified by flash 10 chr aredlogrexiy (silica gel, 10% EtQAc in
ether as_eluent) to give the title pyrrolo[2,3-b]pyridine conpound,

i denti fi%d by NMR and nass spectral anal y?es. potep. 3.. Preparation of

2- (1HPyrrol o[ 2, 3-b] pyridin-3- 15 yl)ethy[AmMiné A nixture of

3-(2-Chl oroethyl)-1H pyrrol o[ 2,3- b] pyridj (4.0 g) and sodiumiodide (3.2
g, 0.95 eg.) in a solution of a N L/ methanol (7 N, 20 nL) is heated
to 602C in a Fischer-Porter seal ed prq sune bottle for 48 20 h. The bottle
is cool ed, opened cautiously and t Nvent renoved in vacuo. The
resultant residue is recrystallized fromghhE to give the title ethylanmne

Ex.

No. Rs Re Rio

57 H H l-methyl-l1H-imidazol-4-yl

58 H H 3,5-dimethyl-isoxazol-4-yl

59 H H 2,4-difluorophenyl

60 H CH; 5-chlorothiophene-2-y1

61 H CH; naphth-2-y1

62 H CH; gquinolin-8-yl

63 H CHa; 5-chloro-1,3-dimethyl-1H-pyrazol-4-yl
64 CHs CH; benzo[l,2,5]thiadiazol-4-yl

65 CHj CH; 7-chlorobenzol[l,2,5]oxadiazol-4-yl
66 CH; CHs 6-chloroimidazo[2,1l-blthiazol-5-y1
67 CH; CHs 5-chloro-3-methyl-benzo [b] thiophen-2-y1l
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conpound as a tan solid, 4.8 g, identified by HPLC and nass spectral

anal yses. 25 Step 4. Preparation of N-t-Butyloxycarbonyl 7-azatryptam ne A
sol uti on oo 0B/EzEadryptanmine (3.6 g) in 1:1 acetone/water BEI/tS0e@R0 W t h

di -t-butyl dicarbonate (5.4 30 g, 1.1 eqg.) and potassium carbonate (9.3 g,
2 eq.), stirred at roomtenperature for 16 h, concentrated to -67 WD

03/ 053970 PCT/ US02/ 40220 renove the acetone and extracted wth Et QAc. The
extracts are conbined, dried over MgSO4 and concentrated in vacuo. The
resultant residue is purified by flash chromatography (silica gel, 30%
EtOAc in ether as eluent) 5 to give 2 I%sprot ect ed- 7- azat rypt am ne,

2.0 g, identified by HPLC and nass al yses. Step 5. Preparation
of t-Butyl {@rbbbxéﬁiﬁﬁth&xqumzqmﬂhethoxybenzenesulfonyl) -1H-

sul fonyl ] -1H pyrral 052 3- pryrl din-3-yl }ethyl fcarbamate I0 A sol ution of
Nt - but yl oxyBXEEAL -3 yld e thyilgmipe eq.) and

3-net hoxyil;)enzenesulfonyl chI ori de (51 ny, 1.1 eq.) in THF, is treated with
potassiumt- butoxide (1.0 Msolution in THF, 1.2 eq, 0.24 nlL), stirred at
room tenperature for 16h and cdicentrated in 15 vacuo. The resultant
residue is us s i ged 2‘{;@%te el engi, Btrep, 6. Ploepamiat i on_gf NH,
2-{1-(3- Met hgxypenz \1I—I-p¥r—r—9J»o[12 ] pyridin=s3-jl thylamne
20 A sol utionMNof Nt - But yl {2-{\l 1N(3 met hoxyberi\terﬁe) N

sul fonyl ] - 1H—pyrro| o[ 2, 3-b] pyri di n- 3- yl}ethyl}carbarrate in T F is treated

wth 4 NHCL in nethanol, stirred for (Boc),0
KaCO4

NH, NHBoc RSO.CI
N €™ 2
~Z -~ X
N N N N\
“ N

1

sz0 520

X ‘ N
Me0~<::§ o Me0~<::§ H

Step 1. Preparation of 2-Chloro-1-(1H-pyrrolo[2,3-b]-

pyridin-3-y1)ethanone

10 A mixture of 7-azaindole (10 g) and chloroacetyl
chloride (7.4 mL, 1.1 eq.) are dissolved in carbon
disulfide, treated with aluminum chloride (85 g, 7.5
eqg.), heated at reflux temperature for 2 h, treated with
chloroacetyl chloride (7.4 mL, 1.1 eq.), continued

15 heating at reflux temperature for a further 2 h, cooled
to room temperature and decanted to remove the solvent.
The sediment is cooled to 02C, guenched with ice water,
treated with sodium carbonate to pH 9 and extracted with
EtOAc. The extracts are combined, dried over MgS0O4 and

20 concentrated in vacuo to give the title ethanone, 12.5 g
(75% yield), identified by HPLC and mass spectral

analyses.
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and concentrated in vacuo. The resultant residue is purified by
preparative reverse phase HPLC , MtH 332, 2.17 25 mn. 1HPLC Conditions
are the sweoeosas3dhose used in Table I. -68 WO 03/ 053970 RC/ 8020220220
EXAMPLES 69- 158 Preparation of 2-[1-Substituted-sul fonyl)-1H pyrrol o-
[2,3-b] pyridin-3-yl]ethylam ne Derivatives 5 Using essentially the sane
procedures described in Exanple 68 and enploying the appropriate amne in
step 3 and appropriate sulfonyl chloride in step 5 the conpounds shown
in Tabl e | Vsaep preparegagagipur offi 6d (2y-Chl opoetrduydl) i-uel-peverde-phase HPLC
using the same HPLC conditions described for Table |I. Table IV R5.N.,R6
15 N SR 01RBx3-HPPFTriNdnerRs R6 R10 MtH Mn 69 H H

1-net hyl -1 Hi m dgzql -4- < 2201 M- (113002 el14 !, 3321 1. 69
71 HH 2, 4-difl u%%%ﬁi—‘ﬁé}d 53?%%98? '3523%%3 S el ot orh ogﬁgrn%-’z?’-yl S &
H CH3 napht b]yylidin-3691W\Oth3N05ZI A0 2RCTOUSEYY AF22@.t Foeie |V (cont' d)

RSN RS ~ | \ . . . .
5 temperature is treated with triethylsilane (72 mL, 7

eqg.), stirred for 16 h, diluted with EtOAc and satufated
sodium carbonate to pH 8. The phases are separated and
the organic phase is dried over MgSO; and concentrated in
vacuo. The resultant residue is purified by flash

10 chromatography (silica gel, 10% EtOAc in ether as eluent)
to give the title pyrrolol[2,3-blpyridine compound,

identified by NMR and mass spectral analyses.

Step 3. Preparation of 2- (1H-Pyrrolo[2,3-blpyridin-3-

15 vyl)ethylamine

A mixture of 3-(2-Chloroethyl)-1H-pyrrolol[2,3-
blpyridine (4.0 g) and sodium‘iodide (3.2 g, 0.95 eq.) in
a solution of ammonia in methanol (7 N, 20 mL) is heated
to 60°C in a Fischer-Porter sealed pressure bottle for 48
20 h. The bottle is cooled, opened cautiously and the
solvent removed in vacuo. The resultant residue is
recrystallized from THF to give the title ethylamine
compound as a tan solid, 4.8 g, identified by HPLC and
mass spectral analyses.
25
Step 4. Preparation of N-t-Butyloxycarbonyl

7-azatryptamine

A solution of 7-azatryptamine (3.6 g) in 1:1
acetone/water is treated with di-t-butyl dicarbonate (5.4
30 g, 1.1 eg.) and potassium carbonate (9.3 g, 2 eq.),

stirred at room temperature for 16 h, concentrated to
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N N SO02R10 Ex. HPLC No. R5 R6 RIO M H M n 74 H CH3 quinolin-8-y1 - - 75

H CH3 5-chloro-1,3-dinethyl- - 1H pyrazol-4-yl 76 CH3 CH3

benzo[ 1, 2w8)] @3isaadd azol -4- - - yl 77 CH3 CH3 7-chl or obenzo[pc12y®paseadi - - -
azol -4-yl 78 CH3 CH3 6-chloroi mdazo[2,1- - - b]Jthiazol-5-yl 79 CH3 CH3
5-chl oro- 3- et hyl - benzo[ b] - thiophene-2-yl 80 H H phenyl 302 1.74 81 H

H benzyl 316 1.91 82 H H 2-naphthyl 352 2.41 83 H H 4-am nophenyl 317
1.58 84 HH 4- nethoxyphenyl 332 2.15 85 H H 3, 4-di net hoxyphenyl 362 2.05

51 1 SR e g, B0t 101 g o7 2 0
-70 WO 03/OBSQTGCESTﬁMSOZﬁﬂ@Q@@d-Tﬁﬁﬂ@dlvvﬁébﬁkﬁﬁ% fBd NOHRGHXNaNe@SOZRlo
in vacuo. The resultant residue is purified by flash
chromatography (silica gel, 30% EtOAc in ether as eluent)
5 to give the title protected-7-azatryptamine, 2.0 g,

identified by HPLC and mass spectral analyses.

Step 5. Preparation of t-Butyl {2-{[1-(3-methoxybenzene)

sulfonyll-1H-pyrrolo[2,3-blpyridin-3-yl}ethyl}carbamate

10 A solution of N-t-butyloxycarbonyl-7-azatryptamine
(52.2 mg, 1.1 eq.) and 3-methoxybenzenesulfonyl chloride
(51 mg, 1.1 eqg.) in THF, is treated with potassium t-
butoxide (1.0 M solution in THF, 1.2 eq, 0.24 mL),
stirred at room temperature for 16h and concentrated in

15 vacuo. The resultant residue is used as is in step 6,

below.

Step 6. Preparation of 2-{1-(3-Methoxybenzenesulfonyl) -

1H-pyrrolo[2,3-blpyridin-3-yl}-ethylamine

20 A solution of t-Butyl {2-{[1l-(3-methoxybenzene)
sulfonyl]—1H-pyrrolo[2,3—b]pyridin—3-yl}ethyl}carbamatein
THF, is treated with 4 N HCl in methanol, stirred for 2 h
and concentrated in vacuo. The resultant residue is
purified by preparative reverse phase HPLCl, M+H 332, 2.17

25 min.

lgpLc Conditions are the same as those used in Table I.
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Ex. HPLC No. R5 R6 RIO MtH M n 90 H H 3-(trifluoronethyl)phenyl 370 2.46
91 HH 4-t-butyl phenyl 358 2.79 92 HH 3,5-bis-(trifluoronethyl)- 438 2.78
phenyl 93w (4/043976 pr opyl phenyl 344 2.63 94 CH3 CH3 phenylpA30802/46830 95 CH3
CH3 benzyl 344 2.53 96 CH3 CH3 2-naphthyl 380 3.19 97 CH3 CH3

3- met hoxyphenyl 360 2.67 98 CH3 CH3 4-net hoxyphenyl 360 2.63 99 CH3 CH3
3, 4-di net hoxyphenyl 390 1.52 100 CH3 CH3 4-(trifluoronet hoxy)phenyl 414
3.03 101 CH3 CH3 2-cyanophenyl 355 2.45 102 CH3 CH3 4-cyanophenyl 355
2.45 103 CH3 CH3 2-(trifl uoronetBBAMRLEHEI3EB 2. 82 104 CH3 CH3
3-(trifluoronethyl)phenyl 398 2.98 105 CH3 CH3 4-t-butyl phenyl 387 1.96
106 CH3 CH3 3,5-bis-(trifluoronethyl)- 366 2.45 phenyl 107 HH

4- (trifluorgpebhybipBanye 37411ls83st1@8tEaHsd1FomvIni-hy-pReayio330 1. 84

-71 WD 03/0 con T R5. N am SO02Rlo
Ex. HPLC Né2,R5bRevRiOimrB-yildethylamine Derivatives
5

Using essentially the same broceduréé descfibed in
Example 68 and employing the appropriate amine in step 3
and appropriate sulfonyl chloride in step 5, the
compounds shown in Table IV are prepared and purified by
10 preparative reverse phase HPLC using the same HPLC

conditions described for Table I.

Table TV
~..-R
Rs N6
NS
N~ N
15 SOZRlo
Ex. HPLC
No. Rs Rg Rio M+H Min
69 H H l-methyl-1H-imidazol-4-y1l - -
70 H H 3, 5~-dimethyl-isoxazol-4-yl 321 1.69
71 H H 2,4-difluorophenyl 338 1.66
72 H CHs 5-chlorothiophene-2-yl - -
73 H CH; naphth-2-vy1l - -
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109 H H 3-chl oro-4-fluorophenyl 354 1.87 110 H H 2-chl oro-4-fluorophenyl

354 1.78 111 H H 3-chl oro- 4- net hyl phenyl
3-f | uor o- &xonBts3d7phenyl
114 H H 4-chl oro- 2, 5-di net hyl -

350 1.93 112 HH

334 1.81 113 H H 3-chl or o- 6- net h@opbsenyd22866 1. 81
364 2.09 phenyl 115 H H 2-fl uorophenyl 320

1.6 116 H H 3-fl uorophenyl
H H 3, 4-di fl uor ophenyl
120 H H 2-chl or ophenyl

4- chl orophenyl 336 1.82
371 1.92

2, 5-di chl or ophenyl
3, 5-di chl or ophenyl

03/ 053970 PCT/ US02/ 40220 Table 1V (Cont

No. R R RRo MH M n

320 1. 67

336 1.69 121 H H 3-chl orophenyl

123 H Hpzpddishl @gmheny! 371 1.88 124 H H
126 H H

128 HH 2,4,6-trich

125" H 3, 4-drcntorophenyl
371 2.01 127 HH 2,4, 5- trlchlorophenyl
dI}S\RB N.R6 N SO2R10 Ex. HPLC
ophenyl 405 2.1 129 HH

117 H H 4-fl uorophenyl
338 1.75 119 HH 2,3,4-trifluorophenyl

320 1.66 118
356 1.75

336 1.8 122 HH

371 2.02

405 2. 14

-72 WO

5-chl oro-thi ophene-2-yl 342 1.79 1 5- br ono-t hi ophene-2-y1 387 1. 83
N\
SO2R10
Ex. HPLC
No. Rs Rg R;o M+H Min
74 H CH; gquinolin-8-yl - -
75 H CHs 5-chloro-1, 3-dimethyl- - -
1lH-pyrazol-4-y1
76 CH; CH; benzo[1,2,5]thiadiazol-4- - -
vl
77 CH; CH; 7-chlorobenzo([l,2,5]oxadi- - -
azol-4-v1
78 CH3; CHs 6-chloroimidazo[2, 1- - -
blthiazol-5-vy1
79 CH; CHs 5-chloro-3-methyl-benzo[b] - -
. thiophene-2-yl
80 H H phenyl 302 1.74
81 H H benzyl 316 1.91
82 H H 2-naphthyl 352 2.41
83 H H 4-aminophenyl 317 1.58
84 H H 4-methoxyphenyl 332 2.15
85 H H 3, 4-dimethoxyphenyl 362 2.05
86 H H 4- (trifluoromethoxy)phenyl 386 2.54
87 H H 2-cyanophenyl 327 2.06
38 H H 4-cyanophenyl 327 2.05
89 H H 2- (trifluoromethyl)phenyl 370 2.36
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131 H H 4, 5-di chl or ot hi ophen-2-yl 376 2.01 132 HH

2, 5-di chl orot hi ophen-3-yl 376 1.93 133 H H 4, 5-di bronot hi ophen-2-yl 466
2. 05 134w /033430 ono- 5- chl or ot hi ophen- 420 1.96 2-yl 135d4/1$02/40220

4- br ono- 5- chl or ot hi ophen- 420 2.04 2-yl 136 H H 3-brono- 2, 5-di chl or ot hi o-
456 2.11 phen-4-yl 137 H H 2-chloroi mdazo[1,2-a]- 376 1.74 pyridin-3-yl
138 HH 2-acetyl am no-4-nethylthi- 380 1.53 azol-5-yl 139 HH
1,2-dinmethyl -1 Himdazol- 320 1.29 4-yl 140 H H 5-chl oro-1, 3-di net hyl -

354 1.61 pyrazol-4-yl 141 HH [y 2¢cdXaglj azol -4-yl 344 1.61 -73 mo
03/ 053970 PCT/ US02/ 40220 Tablei§¥¥%;nn*1ﬁ—?ﬁ—ﬁLR6 ~1 ' N N\SQ2R o Ex.
HPLC No . RS R6 RI0O MtH M n 142 H H benzo[ 1, 2,5]thi adi azol -4- 360 1.61

yl 143 CH3 CH3 4-(trifluoronethyl)phenyl §9§¢§609 144 CH3 CH3

2-chl oro-4-fl uorophenyl 382 1.96 .

Ex. HPLC
No. Rs Reg Rio M+H Min
90 H H 3-(trifluoromethyl)phenyl 370 2.46
91 H H 4-t-butylphenyl 358 2.79
92 H H 3,5-bis- (trifluoromethyl) - 438 2.78
phenyl
93 H H 4-i-propylphenyl 344 2.63
94 CH; CHs phenyl 330 2.56
95 CH; CH; benzyl 344 2.53
96 CH; CH; 2-naphthyl 380 3.19
97 CH; CH; 3-methoxyphenyl 360 2.67
98 CH; CH; 4-methoxyphenyl 360 2.63
99 CH, CH, 3, 4-dimethoxyphenyl 390 1.52
100 CH, CH, 4- (trifluoromethoxy)phenyl 414 3.03
101 CH, CH, 2-cyanophenyl 355 2.45
102 CH, CH, 4-cyanophenyl 355 2.45
103 CH; CH;j 2- (trifluoromethyl)phenyl 398 2.82
104 CH; CH, 3-(trifluoromethyl)phenyl 398 2.98
105 CHy CH; 4-t-butylphenyl 387 1.96
106 CH; CH;  3,5-bis-(trifluoromethyl)- 366 2.45
phenyl
107 H H 4- (trifluoromethyl)phenyl 370 1.83
108 H H 2,5-dimethylphenyl 330 1.84
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145 CH3 CH3 3-chl oro- 6- net hoxyphenyl 394 2.01 146 CH3 CH3

4-chl oro-2,5-di methyl - 392 2.32 phenyl 147 CH3 CH3 2-fl uorophenyl 348 1.77
148 CH3 OW® B/ksa1or ophenyl 348 1.87 149 CH3 CH3 3, 4-di f | rarmoyseenyi20 366
1.95 150 CH3 CH3 2, 3,4-trifluorophenyl 384 1.95 151 CH3 CH3

5-chl orot hi ophen-2-yl 370 2 152 CH3 CH3 2, 5-di chl or ot hi ophen-3-yl 405 2. 16
153 CH3 CH3 2-chloro-imdazo[1,2-a]- 404 1.96 pyridin-3-yl 154 HH

6- chl oroi m dazo[ 2, 1-b]Jthi- 382 2.32 azol-5-yl 155 HH

i mdazo[ 2, 1-b] t hi azol -5-yl 348 1. r&et hyl phenyl 316 2.36 157 H
H 3- br onophenyl 381 2.48 158 Hzrﬁm%é&,e_ﬁ? &’é'ar?dazo- 417 2.61
[2,1-b]-thiazol-5-yl -74 WD 03/053970 PCT/ US02/ 40220 EXAMPLE 159
Conpar ati ve Eval uation of 5-HT6 Bi nding Aﬁfbﬂ?ﬁy of Test Conpounds 5 The
affinity of test conpounds for the serotonini 5- HT6 receptor is eval uated
in the follow ng manner. Cultured | a gells expressing human cl oned 5- HT6
receptors are harvested and centri ugﬁ | ow speed 10 (1,000 x g) for
10.0 min.to renove the culture nedi he/ harvested cells are suspended in

hal f vol unme of fresh physiologicalbbhosﬁgg&g buffered saline solution and
2510

Ex. HPLC
No. Rs Rg Rio M+H Min
109 H H 3-chloro-4-fluorophenyl 354 1.87
110 H H 2-chloro-4-fluorophenyl 354 1.78
111 H H 3-chloro-4-methylphenyl 350 1.93
112 H H 3-fluoro-6-methylphenyl 334 1.81
113 H H 3-chloro-6-methoxyphenyl 366 1.81
114 H H 4-chloro-2,5-dimethyl- 364 2.09
phenyl
115 H H 2-fluorophenyl 320 1.6
116 H H 3-fluorophenyl 320 1.67
117 H H 4-fluorophenyl 320 1.66
118 H H 3,4-difluorophenyl 338 1.75
119 H H 2,3,4-trifluorophenyl 356 1.75
120 H H 2-chlorophenyl 336 1.69
121 H H 3-chlorophenyl 336 1.8
122 H H 4-chlorophenyl 336 1.82
123 H H 2,3-dichlorophenyl 371 1.88
124 H H 2,5-dichlorophenyl 371 1.92
125 H H 3,4-dichlorophenyl 371 2.02
126 H H 3,5-dichlorophenyl 371 2.01
127 H H 2,4,5-trichlorophenyl 405 2.14
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recentrifuged at the sane speed. This operation is repeated. The coll ected
cells are then honogenized in ten 15 volunes of 50 MM Tris.HCL (pH 7.4) and
0.5 mM EDWNA 03058970 honogenate is centrifuged at 40,000 x g HCwu@4@20 n and
the precipitate is collected. The obtained pellet is resuspended in 10

vol umes of Tris.HCL buffer and recentrifuged at the same speed. The final
pellet is 20 suspended in a small volunme of Tris.HCL buffer and the tissue
protein content is determned in aliquots of 10-25 Al volunes. Bovine
Serum Al bumin is used as the stapdghd i (LRALPHtei n determ nation
according to the nethod describedg—Tm towmy et at., J. Biol. Chem, 193:265
25 (1951). The volune of the suspended cell nenbranes is adjusted to give
a tissue protein concentration of 1.0 rrg/lﬁfﬁ\Nd?6 suspensi on. The prepared
menbrane suspension (10 tinmes concentrate is aliquoted in 1.0 m vol unes
and stored at -70 Cuntil used in s equént binding 30 experinents. -75
WO 03/ 053970 PCT/ US02/ 40220 Bi ndi ments are perfornmed in a 96 well
mcrotiter plate format, in a.totakwwvo of 200 AI. To .each.well is.
added the following mxture: 80.0 | ¥ iMcupati on buffer nade in 50 mM
Tris.HC1 buffer (pH 7.4) 5 containing 10. OSQ?RAONQCI 2 and 0.5 mM EDTA and 20
Al of [3H-LSD (S.A, 86.0 G /muvol, avail able from Anersham Life

Science), 3.0 nM The dissociation constant, KD of the [3H LSD at the
human ser ot orBsx. 5- HT6 receptor is 2.9 nM as determ ned by sat urBR%®n

bi ndi ng wi t h NowreasReg H concentrationsRof [3H] LSD. The MeHcti oMimps
initiated by the final addition of 100.0 gl of tissue suspension. -

128 H H 2,4,6-trichlorophenyl 405 2.1

129 H H 5-chloro~-thiophene-2-yl 342 1.79

130 H H 5-bromo-thiophene-2-yl 387 1.83

131 H H 4,5-dichlorothiophen-2-yl 376 2.01

132 H H 2,5-dichlorothiophen-3-y1l 376 1.93

133 H H 4,5-dibromothiophen-2-yl 466 2.05

134 H H 3-bromo-5-chlorothiophen- 420 1.96
2-y1l

135 H H 4-bromo-5-chlorothiophen- 420 2.04
2-y1l

136 H H 3-bromo-2,5-dichlorothio- 456 2.11
phen-4-y1

137 H H 2-chloroimidazo[l,2-al- 376 1.74
pyridin-3-y1

138 H H 2-acetylamino-4-methylthi- 380 1.53
azol-5-yl

139 H H 1,2-dimethyl-1H-imidazol- 320 1.29
4-y1

140 H H 5-chloro-1,3-dimethyl-1H- 354 1.61
pyrazol-4-yl

141 H H benzo[1,2,5]oxadiazol-4-yl 344 1.61
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Nonspecific binding is neasured in the presence of 10.0 M net hi ot hepi n.
The test conpounds are added in 20.0 gl volune. 15 The reaction is all owed
to proceewaos/osbigodark for 120 mn at roomtenperature, a@cmwsdoekoxdne, the
bound |igand-receptor conplex is filtered off on a 96 well unifilter with
a Packard Filtermate(r) 196 Harvester. The bound conpl ex caught on the
filter disk"'is allowed to air 20 dry and the radioactivity is nmeasured in a
Packard TopCount(r) equi pped with six photonultiplier detectors, after
the addition of 40.0l M crosci n&g%iézgvs%ghitl,hgnt to each shall ow wel |.
The unifilter plate is heat-sea in a PackardTopCount (r)
wth atritium?25 efficiency of 31.0% Specific binding to the 5-HT6
receptor is defined as the total radi oacﬁswifﬁy bound | ess the anobunt bound
in the presence of 10.0M unl abel ed nethiothepin. Binding in the presence
of varying concentrations of test 3 ound is expressed as a percentage
of specific binding -76 WO 03/058970 US02/ 40220 in the absence of
test conpound. The results are platte s |1 0og.- % bound versus | og
concentration of test conmpound. NON i né&r regression analysis of data
points with a conputer assisted program qung}ﬁ(r) yi el ded both the I C50 and
5 the Ki values of test conpounds with 95% confidence Ilimts. A linear
regression |line of data points is plotted, fromwhich the 1C50 value is
deternined ame. the Ki value is deternined based upon the foll o/

equation: Kiygs. | C50Rr, (Re+t L/KD) 10 wher®id is the concenMitBti onMdP t he
radi oacti ve TiTgand - -

142 H H benzo[l,2,5]thiadiazol-4- 360 1.61
vl
143 CH; CH; 4~ (trifluoromethyl) phenyl 398 2.09
144 CH; CHs 2-chloro-4-fluorophenyl 382 1.96
145 CHsz CHjz 3-chloro-6-methoxyphenyl 394 2.01
146 CH;z CHs 4-chloro-2,5-dimethyl- 392 2.32
phenyl )
147 CH; CH; 2-fluorophenyl 348 1.77
148 CH; CHs 3-fluorophenyl 348 1.87
149 CH; CH;  3,4-difluorophenyl 366  1.95
150 CH; CHs 2,3,4-trifluorophenyl 384 1.95
151 CH; CH; 5-chlorothiophen-2-yl 370 2
152 CH; CHs; 2,5-dichlorothiophen-3-yl 405 2.16
153 CH; CH3 2-chloro-imidazo[l,2-al- 404 1.96
pyridin-3-yl
154 H H 6-chloroimidazo[2,1-blthi- 382 2.32
azol-5-y1
155 H H imidazo[2,1-b]lthiazol-5-y1 348 2.10
156 H H 3-methylphenyl 316 2.36
157 H H 3-bromophenyl 381 2.48
158 H H 2,6-dichloroimidazo- 417 2.61

[2,1-b]-thiazol-5-y1
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used and KD is the dissociation constant of the ligand for the receptor,
both expressed in nM Using this assay, the followng Ki values are

det er m newoansdsewnpar ed to t hose val ues obtai ned by 15 remEzesacizve
conpounds known to denonstrate binding to the 5-HT6 receptor. The data are
shown in Table V, below Table V Test Conpound 5-HT6 Binding Ki (Ex. No.)
(nrM 150 520 11 0.8 13 5.0 14 15.0 15 16.0 16 1.6 17 2.9 18 1.6
-77 WD 03/053970 PCT/ US02/ 40220 Table V (cont'd) Test Conpound 5-HT6

ggnging Ki (Ex. No. ) () 19 4.5 20KMMBLE2N59.6 22 2.4 23 2.1 24 5.3
.5

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

10 (1,000 x g) for 10.0 min to 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 cells are then homogenized in ten

15 volumes of 50 mM Tris.HC1l (pH 7.4) and 0.5 mM EDTA. The
homogenate is centrifuged at 40,000 x g for 30.0 min and
the precipitate is collected. The obtained pellet is
resuspended in 10 volumes of Tris.HC1l buffer and
recentrifuged at the same speed. The final pellet is

20 suspended in a small volume of Tris.HCl buffer and the
tissue protein content is determined in aliquots of 10-25
ul volumes. Bovine Serum Albumin is used as the standard
in the protein determination according to the method

described in Lowry et al., J. Biol. Chem., 193:265

25 (1951). The volume of the suspended cell membranes is
adjusted to give a tissue protein concentration of 1.0
mg/ml of suspension. The prepared membrane suspension
(10 times concentrated) is aligquoted in 1.0 ml volumes
and stored at -70° C until used in subsequent binding

30 experiments.
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26 7.3 35 15.7 39 47.0 40 110.3 41 170.3 42 198.0 43 47.5 44 164.3
45 151.7 46 173.0 47 32.7 68 33.3 71 113.3 80 43.0 82 12.0 83 2.4
84 74.6 VO ®ME30V0 87 79.0 89 38.3 90 21.0 -78 WO 03/ 053¢0US02/40220

PCT/ US02/ 40220 Table v (cont'd) Test Conpound 5-HT6 Binding Ki (Ex. No.)
(nM 91 114.3 93 39.3 94 40.0 96 19.6 97 24.6

Binding experiments are performed in a 96 well
microtiter plate format, in a total volume of 200 ul. To
each well is added the following mixture: 80.0 pul of
incubation buffer made in 50 mM Tris.HCl buffer (pH 7.4)

5 containing 10.0 mM MgCl, and 0.5 mM EDTA and 20 ul of
[*H]-LSD (S.A., 86.0 Ci/mmol, available from Amersham Life
Science), 3.0 nM. The dissociation constant, Kp of the
[3H]LSD at the human serotonin 5-HT6 receptor is 2.9 nM,
as determined by saturation binding with increasing

10 concentrations of [*H]LSD. The reaction is initiated by
the final addition of 100.0 ul of tissue suspension.
Nonspecific binding is measured in the presence of 10.0
uM methiothepin. The test compounds are added in 20.0 ul
Volume.

15 The reaction is allowed to proceed in the dark for
120 min at room temperature, at which time, the bound
ligand-receptor complex is filtered off on a 96 well
unifilter with a Packard Filtermate® 196 Harvester. The
bound complex caught on the filter disk is allowed to air

20 dry and the radioactivity is measured in a Packard

TopCount® equipped with six photomultiplier detectors,

after the addition of 40.0ul Microscint®-20 scintillant

to each shallow well. The unifilter plate is heat-sealed

and counted in a PackardTopCount® with a tritium
25 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. Binding
in the presence of varying concentrations of test

30 compound is expressed as a percentage of specific binding
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99 76.6 103 38.0 104 29.3 105 60.3 108 23.7 109 61.3 110 38.3 111
3.6 112 38.7 113 185.7 114 17.7 115 39.3 116 13.4 118 89.3 120 27.0
121 6.0 W23BB3V0 123 2.5 124 72.7 125 20.3 126 16.3 PATUSHOB0R0 128
24.0 -79 WO 03/053970 PCT/ US02/40220 Table V (cont'd) Test Conpound 5-HT6
Binding Ki (Ex. No.) (nM 129 11.7 130 8.5 131 19.7

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® yvielded both the ICsq and

5 the K; values of test compounds with 95% confidence
limits. A 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:

Ki = ICso / (1 + L/Kp)

10 where L is the concentration of the radioactive ligand
used and Kp is the dissociation constant of the ligand for
the receptor, both expressed in nM.

Using this assay, the following Ki values are
determined and compared to those values obtained by

15 representative compounds known to demonstrate binding to

the 5-HT6 receptor. The data are shown in Table V,

below.
Table V
Test Compound 5-HT6 Binding Ki
(Ex. No.) (nM)
1 5.0
5 2.0
11 0.8
13 5.0
14 15.0
15 16.0
16 1.6
17 2.9
18 1.6
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132 52.0 133 10.7 134 29.0 135 16.3 136 40.0 137 25.0 141 42.3 142
69.7 144 56.3 146 31.7 147 47.3 148 28.0 151 13.0 152 53.7 153 57.3
154 7.4 We/03H5870158 90.7 Conparative 5-HT6 Bi ndi ng Ki BRcamsoeso2aM

Cl ozapine 6.0 Loxapine 41.4 Bronocriptine 23.0 Methiothepin 8.3

M anserin 44.2 d anzepine 19.5 -80 WO 03/053970 PCT/ US02/ 40220 As can be
seen fromthe results set forth above, the conpounds of the present
invention have a significantly high degree of affinity for the serotonin

5-HT6 receptor. Table V (cont’d)
Test Compound 5-HT6 Binding Ki

(Ex. No.) (ni1)
19 4.5
20 3.3
21 0.6
22 2.4
23 2.1
24 5.3
25 3.5
26 7.3
35 15.7
39 47.0
40 110.3
41 170.3
42 198.0
43 47.5
44 164.3
45 151.7
46 173.0
47 32.7
68 33.3
71 113.3
80 43.0
82 12.0
83 2.4
84 74.6
85 106.0
87 79.0
89 38.3
90 21.0
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-81 WD 03/053970 PCT/ US02/ 40220 WHAT IS CLAIMED IS: 1. A conpound of
formulal R5, NR6 (CR7/TRg)n ~X RO Z QN WRLI0O 5 (I) wherein Wis S02,
CO CONRIWOON3/088NR12; X is Nor CRL; 10 Yis Nor CR2;, 2dmuNe022CR3; Q
is Nor CRA with the proviso that no nore than two of X Y, Z and Q may be
N, nis an integer of 2 or 3; 15 Rl, R2, R3 and R4 are each independently
H, hal ogen,, CN, OC02R13, CO2R14, CONR15R16, CNR17NR18R19, SOTR20,

NR21R22, OR23, COR24 or a Cl-Ceal kyl, C2-Co6al kenyl, C2-C6al kynyl,

C3- Ceeycl oal kyl, cycl ohetm]aﬂaé Kyl (comk {d) or heteroaryl group each
optionally 20 eacd ndently Hor a

Cl- Ceal kyl, C2- mm&ﬂmo@ 6al K3 oal kyl ,

cycl ohet er oal kyl a(rE\QL Q¥o Nt er oaryl groqgmgach opt i onal | y substituted, or
R5 and R6 nmay be=25takem—toget heFWTTT The atomto which they are
attached to form an op®ilonal |y substitut®d %-

93 39.3
794 - 40.0
96 19.6
97 24.6
99 76.6
103 38.0
104 29.3
105 60.3
108 23.7
109 61.3
110 38.3
111 3.6
112 38.7
113 185.7
114 17.7
115 39.3
116 13.4
118 89.3
120 27.0
121 6.0
122 50.0
123 2.5
124 72.7
125 20.3
126 16.3
127 106.3
128 24.0
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to 7-nmenbered ring optionally containing an additional heteroatom sel ected
fromO, Nor S; -82 WO 03/053970 PCT/US02/ 40220 R7 and R8 are each

i ndependewd 03/05B9on an optionally substituted Cl-C6al kyl gaugso2/e20s H,

hal ogen, or a Cl-C6al kyl, Cl-C6al koxy, aryl or heteroaryl group each
optionally 5 substituted; RLO is an optionally substituted Cl-C6al kyl,

aryl, or heteroaryl group or an optionally substituted 8- to 13-nenbered
bicyclic or tricyclic ring systemhaving a N atomat the bridgehead and 10
optionally containing 1, fabie3Vaddphkdédal heteroatons selected fromN, O

or Swith the adX—Y-—and Z are CH then R10
nust be other thaFepheRgPPORRs 0 %FHE% ?ﬂ?%b%? BF 1 or 2; 15 R11 and R12
are each independenfEy-Ner)a C1- ( het eroaryl group each
optionally substitutedi29R13, R14, R20 ahd-R24 are each independently H or
a Cl1- Ceal kyl, C2-CBaIEg§yI, C2- CBal kynyl g €3 20 Cécycl oal kyl,

cycl ohet eroal kyl , aryl het eroaryl group each optionally substituted;
R15, R16 and .R23 are eagh i ndependently H9or an.optionally substituted

Cl- C6al kyl group; and R17, R18, R19, R21_and R22 are each independently H
or 25 an optionally s&B3tituted Cl-C4al Ry Ogroup; or R21 and R22 may be
taken together with thesatom to which theyyare attached to forma 5- to 7-

134 29.0

135 16.3

136 40.0

137 25.0

141 42.3

142 69.7

144 56.3

146 31.7

147 47.3

148 28.0

151 13.0

152 53.7

153 57.3

154 7.4

157 5.6

158 90.7
Comparative 5-HT6 Binding Ki

Examples (nii)

Clozapine 6.0

Loxapine 41.4

Bromocriptine 23.0

Methiothepin 8.3

Mianserin 44 .2

Olanzepine 19.5
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menbered ring optionally containing another heteroatomselected fromO, N
or S; or 30 the stereoisoners thereof or the pharnmaceutically acceptable
sal t s t hewaod3/05870 A conpound according to claim1 wherei n PVT/65028020 35 - 83
WD 03/ 053970 PCT/ US02/ 40220 3. A conpound according to claim1 or claim?2
wherein nis 2. 4. A conmpound according to any one of clains 1 to 5 3
wherein R1O is an optionally substituted phenyl, naphthyl, thienyl,

benzo[ 1, 2, 5]t hi adi azolyl, benzo[ 1, 2, 5] -oxadi azol yl, benzo[ b]thi ophenyl,

i mdazolyl, isoxazolyl, quinolyl, pyrazolyl, imdazo[2, 1-
b][1,3]thiazolyl, imdazo[1l, 2-a]pyridinyl, pyrrolo[2,3 10 b] pyridinyl or
Cl- Coal kyl substituted by phenyl. 5. A conpound according to any one of
claims 1 to 4 whereiny B isdh &R0t cumoyl aocorshilg dsoway ane of
clains 1 to 5 wherein R7 and R8 are H. 7. A conpound according to any one
of clains 1 dampdindrerei EHRS mrebdRe: dimyvenicirs dlascs el $rom hydvgen and 20

Cl- Coal kyl . 8. A conpound_ accor di.n 0 o) I 4T t Wherein X
is N Yis éggh G?grsrlpﬁ?f:‘?fa J@%@gé?f%é]&fqéc%%%un %%c%er%%%g to any .
one of clains 1 to 7 wherein Qis N, Xis CRl; Yis CR2; and Z is CR3. 10.

A conpound as clainmed in any one of clains 1 to 9 wherein Rl, R2, R3 and
R4 when present are hydrogen.
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30 11 A conpound as clainmed in any one of clains 1 to 10 wherein optional
substituents are selected fromone to three, the sane or different, of the
f ol | owi ngwahaslosspgm, Cl- C6al kyl, trifluoronmethyl, Cl-C6al kaayysoanino,

cyano, C2 35 Cral kanoyl ami no and Cl- Céam noal kyl. -84 WD 03/053970

PCT/ US02/ 40220 12. A conpound according to claim1l selected from 5 the
group consisting of:

2-[1- (2-chl orobenzenesul fonyl ) - 1H pyrrol o[ 3, 2-b] pyri di n- 3-yl]ethyl am ne;

2-{1-[ (6- chiypne rsdezaRiEb klkt:hi azol -5-yl)sul fonyl]-1H pyrrol o[ 3,
2-b] pyridin-3-yl}ethylam ne; 10

2-{1-[(5-chl orothi ophen-2-yl)sul fonyl]- 1FprrroIo[3 2-

b] pyri di n-3-yl }ethyl a

Z{l[(3trlﬂLmrmmtg$%g%%ﬁ%§ﬁf%ﬁﬁﬁ 1prHoIq3 2

b] pyri di n-3-yl } et hyl am ne;

2-{1-[ (2-chl oro-4- trlfluoronethylbenzeﬁé)su%fonyl] 1H 15

pyrrol o[ 3, 2-b] pyri di.n-3-yl } et hyl am ne; N ,

2-{1-[(3, 4-di fl uorobenzene) sul fonyl ] - 1H—p RBbo| 3, 2-

b] pyri di n-3-yl } et hyl am ne; /

2-[1-(3-chl orobenzenesul f onyl ) - 1Fprrr Id} Ry b] pyridin- 3-yl]ethylam ne;
20 2-[1-(3-net hoxybenzenesul fonyl )< ol of 3, 2-b] pyri di n-
3-yl]ethylam ne; 2-{1-[(im dazo[2, 1-B]thiagql;5-yl)sulfonyl]-1H
pyrrol o[ 3, 2-b] pyri di n-3-yl } et hyl am ne;

2-[1-(benzenesul fonyl)-1H pyrrol o 3, 2-b] pyri di n-3- 25 yl]ethyl am ne;
2-[1-(3- gluorobenzenesulfonyl)-1Fprrr8;o[3,2-b]pyridin-

wherein
W is S0O,, CO, CONR;; or CSNRiz;
X is N or CRy;
10 Y is N or CRy;
7Z is N or CR;3;
Q is N or CRs with the proviso that no more than two
of X, Y, Z and Q may be N;
n is an integer of 2 or 3;
15 Ri, Rz, R3 and Ry are each independently H, halogen,.
CN, OCOzRi3, COzR14, CONRisRis, CNR17NRi1gRig, SOnR20,
NR;1Rz2, ORz23, CORyy or a Ci-Cealkyl, Cy-Cgalkenyl,
C,-Csalkynyl, C3-Cecycloalkyl, cycloheteroalkyl,
aryl or heteroaryl group each optionally
20 substituted;

Rs and Rg are each independently H or a C,-Csalkyl,
C,-Cgalkenyl, Cy-Csalkynyl, Cz;-Cgcycloalkyl,
cycloheteroalkyl, aryl or heteroaryl group each
optionally substituted, or Rs and Re¢ may be

25 taken together with the atom to which they are
attached to form an optionally substituted 5-
to 7-membered ring optionally containing an

additional heteroatom selected from O, N or S;
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KA ANDNNT NDNT  NDNNNNO DN W

1 b

'

P

—NT DN

t hyl am ne; 2-[1-(4-am nobenzenesul fonyl)-1H pyrrol o[ 3, 2-b] pyri di n- 3-

t hyWwanisrns3976 85 WO 03/ 053970 PCT/ US02/ 40220

PCT/US02/40220

2, 3-di chl orobenzenesul fonyl )-1H pyrrol o[ 3, 2

(6- chl or oi mi daz s8R PRUFHIREZ0ITEYR )
o[ 8, 3-c] pyri di n-g3md ietdndam ne;

15
o s vt O St P T LohaL 2 e ehPU e Y Lyl A ne:

le

}hylanine; 30 2-[1-(3-nethyl benzenesul fonyl)-1H pyrrol o[ 3, 2-b] pyri di n-
e

- (

r

i di n-3-yl]ethyl am ne;
2-fl uorobenzenesul fonyl ) -1H pyrrol o[ 3, 2-b] pyridin- 3-yl]ethyl am ne;
?ébgogpbﬁrzenesygfonyl)-1FprrroIo[3,2-b]pyridin-3- yl ] et hyl am ne;

, 6-dic o] 4o - bl thi = Bz f -

PR ek ?%t %{y}pa%]g na[én;_ze da0h thi az0Ls8et) sulif ORYA - o bk B¥A1 040l 3,

(6- chl or oi ni daze{-®stibutchzorCe2 kY SugTOWRF ] - 1H 10

o[ 3, 2-c] pyrd,di a- ﬁ‘,%)a%?léh@%&ea C1-Cealkyl, Ci-Cealkoxy, aryl

-E4-ch|orobenzenesulfonyl
I

-1Hpyrrol o[ 3, 2-c] pyri din- 3-yl]ethylam ne
St A1iy

19

5

- ( 4- am nobenzenes HdwmdI=yiHgyouwm| of 218-dd pyonall iy 3sulecityeedy| am ne;

1 (2-napht hyl sul Foylys Y kAl B B ey1é Wa-Sricyclic ring
yl } met hyl am ne;
1- ( 2- napht hyl sul f ctwa Yem Hramind| [P, B} 3 i diw-Bcidgehead and

thyljhdi met hyl am ng;ptionally containing 1, 2 or 3 additional

15

20

25

30

35

heteroatoms selected from N, O or S with the
proviso that when Q is N and X, Y and Z are CH
then Rjp; must be other than phenyl;

m is 0 or an integer of 1 or 2;

R;; and Ry, are each independently H or a C;-Csalkyl,
aryl or heteroaryl group each optionally
substituted;

Ri3, Ria, Ryo and Ry, are each independently H or a Ci-
Cealkyl, Cy-Cgalkenyl, Cz-Csalkynyl, Ciz-
Ce¢cycloalkyl, cycloheteroalkyl, aryl or
heteroaryl group each optionally substituted;

Ris, Rig and Ryz are each independently H or an
optionally substituted C;-Cealkyl group; and

Ri7, Ris, Ris, Rp1 and Ry are each independently H or
an optionally substituted C;-Cialkyl group; or
Ry; and Rgy may be taken together with the atom
to which they are attached to form a 5- to 7-
membered ring optionally containing another
heteroatom selected from O, N or S; or

the stereoisomers thereof or the pharmaceutically

acceptable salts thereof.

2. A compound according to claim 1 wherein W is

S03.
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25 2-{1-[(3-chl oro-4-net hyl benzene) sul fonyl ] -1H pyrrol o[ 2, 3-
b] pyri di n- 3-yl } et hyl am ne;
2-{1-[ (4-otd @ros329 5- di et hyl benzene) sul fonyl ] - 1H PCT/US02/40220
pyrrol o[ 2, 3-b] pyri di n-3-yl } et hyl am ne;
2-[1-(3-fl uorobenzenesul fonyl)-1H pyrrol o[ 2, 3-b] pyridin- 30
3-yl]ethylam ne; -86 WO 03/ 053970 PCT/ US02/ 40220
2-[ 1- (3-chl orobenzenesul fonyl ) - 1H pyrrol o[ 2, 3-b] pyri di n- 3-yl]ethyl am ne;
2-[1-(2, 3-dichl orpbenz any! & ol Ol 2 3im 1 1 2
b] pyri di n- 3- yI]efﬁyIa&?R%ﬁHB% dedst R m 1 or claim
2-[1- (3, 4- divdierigbenzehesul fonyl ) - 1H-pyrrol o[ 2, 3
b] pyri di n- 3-yl ] et hyl am ne;
2-[1-(3, 5-di chl orobenzenesul f on Ig 1F+g¥rrolo[2
b] pyri di n- 3- yI]eP%yIaﬁ%r@Pmpoun ccording to any one of claims 1 to
ﬁi{l [855cmgnwﬁéyépbqn021glhﬁubb@mwhhllﬁ-mes@hopzea-ph@nyl
pyridin-3 anlne
2-{1-[ (5-br en=BEoRY L PEREP L 1t pYFRETOE 223V L
b] pyri di n- 3- lyér}:m hy] a0 heoxa@iddely L, 5bemz¢a[biblnhoplpﬁ@:ﬂ12 yinjdarednyl | - 1H
pyrrolo[2,3 r| 3 a a
2-{1-[ (4, %?%m) bh%‘ﬁilggw [E)ﬁ?faz fylHﬁ}?r%lz% 35"
b] pyri di n- 3@] Jethitihenelyl, imidazol alpyrldmy pyrrolol[2,3-
{1 - [ (4pr Oxg%érfm@ypt& opheN=21yh) suibkenthlelHby phenyl.
pyrrolo[ , 3 yridin-3-yl } et hyl am ne;
{2-{1-[ (5-chl orot hi ophen-2-yl)sul fonyl]-1H pyrrol o[ 2,3- 20
b] pyri di n- 3-yl }ethyl ) dineblgbaniinaccording to any one of claims 1 to
2-{1-[(6- chlg m dazo 2 1 t hi azol - 5-yl)sul fonyl ]-1H
pyrrol o[ 2, 3 ]%@ T - hyl ani ne;
2-[1-(3- thylbenzenesulfonyl) 1H pyrrol of 2, 3-b] pyri di n-
15 6. A compound according to any one of claims 1 to

5 wherein R; and Rg are H.

7. A compound according to any one of claims 1 to
6 wherein Rs and Rg are each selected from hydrogen and
20 Cl—Cgalkyl .

8. A compound according to any one of claims 1 to
7 wherein X is N; Y is CRy; Z is CR3; and Q is CRs.

25 9. A compound according to any one of claims 1 to

7 wherein Q is N; X is CRy;; Y is CRy; and Z is CRs.

10. A compound as claimed in any one of claims 1 to
9 wherein R;, Ra, Rz and Ry when present are hydrogen.
30
11 A compound asg claimed in any one of claims 1 to
10 wherein optional substituents are selected from one to
three, the same or different, of the following: halogen,
C;-Cealkyl, trifluoromethyl, Ci-Cealkoxy, amino, cyano, Ci-

35 (Cjalkanoylamino and C;-Ceaminoalkyl.
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3-yl] ethylam ne; 25

2-[ 1-(3-bronmobenzenesul fonyl)-1H pyrrol o] 2, 3-b] pyri di n-3- yl]ethyl am ne;

t he sterewicsi3msswot her eof ; and the pharnmaceuti cal |l y acceptriilesosadre
thereof. 30 13. A method for the treatnent of a disorder of the central
nervous systemrelated to or affected by the 5- -87 WO 03/053970

PCT/ US02/ 40220 HT6 receptor in a patient in need thereof which conprises
providing to said patient a therapeutically effective anount of a conpound
of formula | as claimed in any one of clains 1 to 12 or a stereoisoner
thereof or a 5 pharnmaceutically acceptable salt thereof. 14. A nethod
according to claim 13 wherein said disorder is a notor disorder, anxiety
di sorder or cognitive disorder. 10 15. A method according to claim 13

wherein said di spyderyis,3chiz@PhEeM-&i 05 EEPELSshon. sdbecfeaethod

according to claim 14 wherein said 15 disorder is Al zheiner's disease or
Par ki nsod' s di seaslee giddup Aoeshedimgcofding to claim 11l wherein said

20" 16, A phat nheltT O EURRRETEr O hren oty shea T phar FREELTHEl 1y
accept abl e carrier, a1 40mpound of formula | as clainmed in any one of
claims 1 to 13 or 25 a stereoi soner thereof or a pharpmaceuticall
accept abl e 2-{1-[(6-chloroimidazo[2,1l-b]lthiazol-5-yl)sulfonyl]-1H-
pyrrolo[3,2-blpyridin-3-yl}tethylamine;
10 2-{1-[(5-chlorothiophen-2-yl)sulfonyl]-1H-pyrrolo[3,2-
blpyridin-3-yl}lethylamine;
2-{1-[ (3-trifluoromethylbenzene)sulfonyl]-1H-pyrrolol[3,2-
blpyridin-3-yl}ethylamine;
2-{1-[ (2-chloro-4-trifluoromethylbenzene)sulfonyl]-1H-
15 pyrrolo[3,2-blpyridin-3-yl}ethylamine;
2-{1-[(3,4-difluorobenzene)sulfonyl]-1H-pyrrolo[3,2-
blpyridin-3-yl}lethylamine;
2-[1-(3-chlorobenzenesulfonyl)-1H-pyrrolo[3,2-blpyridin-
3-yllethylamine;
20 2-[1-(3-methoxybenzenesulfonyl)-1H-pyrrolo[3,2-blpyridin-
3-yllethylamine;
2-{1-[(imidazo[2,1-blthiazol-5-yl)sulfonyl]-1H-
pyrrolo[3,2-blpyridin-3-yl}lethylamine;
2-[1- (benzenesulfonyl)-1H-pyrrolo[3,2-blpyridin-3-
25 yvllethylamine;
2-[1-(3-fluorobenzenesulfonyl)-1H-pyrrolo[3,2-blpyridin-
3-yllethylamine;
2-[1- (4-aminobenzenesulfonyl) -1H-pyrrolo[3,2-blpyridin-3-
vllethylamine;
30 2-[1-(3-methylbenzenesulfonyl)-1H-pyrrolo[3,2-blpyridin-
3-yl]lethylamine;
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salt thereof. 19. A process for preparing a conmpound of fornmula 30 (I) as
defined in claiml which conprises one of the following: b) reacting a
conmpound w @mssarba B:  -88 WD 03/ 053970 PCT/ US02/ 40220 RETNR24CQRITRS)n Y
X - u_l-R9 Z QNH(B) wherein X, Y, Z, Q n, R, R6, R7, R and RO are
as defined 5 in claiml1, wth an appropriate sul phonyl ating, acylating,

car banoyl ati ng, or thiocarbanoylating agent containing the group: RIOW
10 where R10 is as defined claim1l and Wis SO2, CO CONRL1 or CSNR12;

sai d react aFIZS{IJI82ﬁﬁlﬁﬁbmlbf@]@@midtee@hlE@nﬁhﬂ%bﬂ{—p@nrobamiS?/e substi t uent
groups as required, and renovin any protectin roups to give a
correspondi ng cé?r'ﬂm}mﬁldilé?‘3ﬂf§lr]rﬁ%4l'§f1(qn)3:nel% or b)g ?em)\p/)i ng agprot ecting

group fro”‘qzprpgﬂpgl&groﬁgﬁggﬁgsﬁlf&n?fjQbHEg%fﬁofoPﬁPQEEEﬁﬁﬁiﬁiﬁUpz to
give a correspondi ng conpound of fornula (I) erein NRBR6Is - NHR6 ; 20
or c) reacting &-gdnpound.afifer mula (C):
5 2—[1—(3—brpmobenzenesulfonyl)—1H—pyrrolo[3,2—b]pyridin—3—
yl]lethylamine; |
2-{1-[(2,6-dichloroimidazo[2,1l-b]lthiazol-5-yl)sulfonyl]-
1H-pyrrolo[3,2-blpyridin-3-yl}ethylamine;
2-{1-[(6-chloroimidazo[2,1-b]lthiazol-5-yl)sulfonyl]-1H-
10 pyrrolo[3,2-clpyridin-3-yl}ethylamine;
2-[1- (4-chlorobenzenesulfonyl)-1H-pyrrolo[3,2-clpyridin-
3-yl]ethylamine;
2-{1-[(6-chloroimidazo[2,1-b]lthiazol-5-yl)sulfonyl]-1H-
pyrrolo[2,3-clpyridin-3-yl}ethylamine;
15 2-[1-(4-chlorobenzenesulfonyl)-1H-pyrrolo[2,3-clpyridin-
3-yl]ethylamine;
2-[1-(2-naphthylsulfonyl)-1H-pyrrolo[2,3-blpyridin-3-
yvllethylamine;
2-[1- (4-aminobenzenesulfonyl)-1H-pyrrolo[2,3-blpyridin-3-
20 yvllethylamine;
{2-[1-(2-naphthylsulfonyl)-1H-pyrrolo[2,3-blpyridin-3-
yvllethyl}methylamine;
{2-[1- (2-naphthylsulfonyl)-1H-pyrrolo[2, 3-b]lpyridin-3-
yvliethyl}dimethylamine;
25 2-{1-[(3-chloro-4-methylbenzene)sulfonyl]-1H-pyrrolo[2,3-
blpyridin-3-yl}ethylamine;
2-{1-[(4-chloro-2,5-dimethylbenzene)sulfonyl]-1H-
pyrrolo[2,3-blpyridin-3-yl}lethylamine;
2-[1- (3-fluorobenzenesulfonyl)-1H-pyrrolo[2,3-b]lpyridin-
30 3-yllethylamine;
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L (CR7TRB)n X Z\(~ N\ RO WRI0 (C) wherein X, Y, Z, Q n, R7, R8 and R9
are as defined claim1l 25 and L is a |leaving group such as halogen wth an
am ne of W_{HB/OS\GM(DS/ 053970 PCT/ US02/ 40220 forrmul a HNRSR6tRCTYUS0R/46220
correspondi ng conpound of formula (1) ; or d) converting a conmpound of
formula (1) having a 5 reactive substituent group to a different conpound
of formula I; or e) converting a basic conpound of fornmula (1) to an 10
acid addition salt or vice versa; or f) isolating an isonmer of a conpound
of formula (4)[14 (Prklsicbeneendsitbomyl) - bE-ptbrgloEdn¥yebipyigidinazi de of
formula (D): N3 (CR7TR8)n , XY RO N .0 WR10 (D)
3-yllethylamine;
2-[1-(2,3-dichlorobenzenesulfonyl)-1H-pyrrolo[2,3-
blpyridin-3-yllethylamine;
5 2-{1-(3,4-dichlorobenzenesulfonyl)-1H-pyrrolo[2,63-
blpyridin-3-yl]lethylamine;
2-[1-(3,5-dichlorobenzenesulfonyl)-1H-pyrrolo[2,3-
blpyridin-3-yl]lethylamine;
2-{1-[ (5-chlorothiophen-2-y1)sulfonyl]-1H-pyrrolo[2,3-
10 blpyridin-3-yl}lethylamine;
2-{1-[ (5-bromothiophen-2-yl)sulfonyl]-1H-pyrrolo[2, 3~
blpyridin-3-yl}ethylamine;
2-{1-[(4,5-dichlorothiophen-2-y1)sulfonyl]-1H-
pyrrolo[2,3-blpyridin-3-yl}ethylamine;
15 2-{1-[(4,5-dibromothiophen-2-yl)sulfonyl]-1H-pyrrolo[2,3-
blpyridin-3-yllethylamine;
2-{1-[ (4-bromo-5-chlorothiophen-2-yl)sulfonyl]-1H-
pyrrolo[2,3-blpyridin-3-yl}ethylamine;
{2-{1-[ (5-chlorothiophen-2-yl)sulfonyl]-1H-pyrrolo[2,3-
20 blpyridin-3-yllethyl}dimethylamine;
2-{1l-[(6-chloroimidazo[2,1-b]lthiazol-5-yl)sulfonyl]-1H-
pyrrolo[2,3-blpyridin-3-yl}ethylamine;
2-[1- (3-methylbenzenesulfonyl)-1H-pyrrolo[2,3-blpyridin-
3-yl]lethylamine;
25 2-[1-(3-bromobenzenesulfonyl)-1H-pyrrolo[2,3-blpyridin-3-
yl]lethylamine;
the stereoisomers thereof; and

the pharmaceutically acceptable salts thereof.

30 13. A method for the treatment of a disorder of the

central nervous system related to or affected by the 5-
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wherein X, Y, Z, Q n, R7, R8 and RO are as defined claim1l and to give a
correspondi ng conpound of fornmula (I) 20 wherein R5 and R6 are both H 20.
A pr ocesswioon3/osssgo pr epar ati on of a conpound of formul a | PABSOR46RA0
(CR 7R8) n
wherein Xis Nor CRLi Yis Nor CR2Z;, 5 Zis Nor CR3i Qis Nor CR4 with

the proviso that no nore than two of X, Y, Zand Qnmay be N, nis an

, X\ RO z~ N SO2R10 (Ib) -90 WD 03/053970 PCT/ US02/ 40220

integer of 2 or 3; RlL, R2, R3 and R4 are each |ndependently H, hal ogen, 10

CN, OCO02R13,

or a Cl- CGaI}%y ,2R14 (fg%\lk%g%[l% %%%‘? C3- Cobe cI oal k;?gm piiids O

(iéc:?ghet gr oa;iltqﬂrldlrm' yo (ﬁratha@aﬁrrw @r‘%ﬂ%@f%%%lhth‘ﬁ%fhﬁaﬁ@/e%%‘é?l t ut ed;
an

C2- C6a|kyny|

each

5

10

15

20

25

30

é§1C6cy QQﬁﬂﬁﬂﬁﬁftéﬂ'Ebfﬂuﬁ@&ikﬂé,cﬁgiméﬁaiﬁeﬂii,one

cI oal Kyl, cycl ohet eroal
al f’z or y r or heteroaryl

|
of claims a stere01some¥ the gbf

pharmaceutically acceptable salt thereof.

14. A method according to claim 13 wherein said
disorder is a motor disorder, anxiety disorder or

cognitive disorder.

15. A method according to claim 13 wherein said

disorder is schizophrenia or depression.

16. A method according to claim 14 wherein said

disorder is Alzheimer’s disease or Parkinson'’s disease.

17. A method according to claim 11 wherein said
disorder is attention deficit disorder or obsessive

compulsive disorder.

18. A pharmaceutical composition which comprises a
pharmaceutically acceptable carrier and a
compound of formula I as claimed in any one of
claims 1 to 13 or

a stereoisomer thereof or a pharmaceutically acceptable
salt thereof.

19. A process for preparing a compound of formula
(I) as defined in claim 1 which comprises one of the

following:

b) reacting a compound of formula B:

-88-
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optionally substituted, or R5 and R6 may be taken together with the atom
to which they are 20 attached to forman optionally substituted 5- to

7- menber edari3ng3wpt i onal |y containing an additional heterrgarusmaelzect ed
fromO, Nor S; R7 and R8 are each independently H or an optionally
substituted Cl-C6al kyl group; 25 RO is H, hal ogen, or a Cl-C6al kyl,

Cl- Coal koxy, aryl or heteroaryl group each optionally substituted; R10 is
an optionally substituted Cl-C6al kyl, aryl, or heteroaryl group or an
optionally substituted 30 8- to 13-nmentyedkibicyclic or tricyclic ring
system having a N atom at the bridgehead &d optionally containing 1, 2 or
3 additional heteroatons selected fromN, (R;B), S wth the -91 WO

03/ 053970 PCT/ US02/ 40220 proviso t\pgi( Qis Nand X, Y and Z are CH
then R10 nust be other than phenyl;imi RAN integer of 1 or 2; R11 and
R12 are each independently Hor a (1 |, ° 5 aryl or heteroaryl group
each optionally substituted; R13, R19, and R24 are each independently
H or a Cl- C6al kyl, C2-C6al kenyl, C2-C6al kynyl, C3- Cé6cycl oal kyl , ,

cycl ohet eroal kyl, aryl or 10 heteroaryl group each optionally substituted,
R15, R16 and R23 are each independently H or &% optionally substituted
Cl-Coal kyl gppupe;ang Ry, 71§, RlO9g Rl ard RR2 i reaghei Adenendeas! y H

or

5 in claim 1, with an appropriate sulphonylating,
acylating, carbamoylating, or thiocarbamoylating agent
containing the group:

R,,~W-

10 where Rip is as defined claim 1 and W is SO, CO, CONR;; or
CSNR;z; saild reactants protected on reactive sites and/or
on reactive substituent groups as required, and removing
any protecting groups to give a corresponding compound of

formula (I);

15 or

b) removing a protecting group from a compound of

formula I in which Ry is a protecting group, to give a

corresponding compound of formula (I) wherein NRR, is -

NHR;;
20 or

c) reacting a compound of formula (C):

L
(CR7Rg)y
X
Y =
| | N Ry
“S¢” N
W_RIO ( C )

wherein X, Y, Z, Q, n, R,, R, and R, are as defined claim 1

25 and L is a leaving group such as halogen with an amine of
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an optionally substituted Cl-C4al kyl group; or 15 R21 and R22 may be taken
together with the atomto which they are attached to forma 5- to 7-
menber ed wiong/osp7o onal | y cont ai ni ng anot her het er oat om salcactwad/4én2om 0, N
or S which process conprises reacting a conmpound of fornula Il R5 \N~R6
(CRTR8)n ,X): \ N CH 20 (11) wherein X, Y, Z, Q n, R5, R6, R7, R8 and
RO are as defined hereinabove for formula Ib with a sulfonyl chloride
R10S02C1, in the presence of a base optionally in the 25 presence of a

solvent. -92%ormula HNRR, to give a corresponding compound of formula
(I);
or
d) converting a compound of formula (I) having a

5 reactive substituent group to a different compound of

formula I;

or

e) converting a basic compound of formula (I) to an
10 acid addition salt or vice versa;

or

f) isolating an isomer of a compound of formula (I)

from a mixture of isomers;

or
15 g) converting an azide of formula (D):
N;
« (CR7Rg)y
2
l\ l D Ry
o7 N
W—Ryp (D)

wherein X, Y, 2, Q, n, R

., R, and R, are as defined claim 1

and to give a corresponding compound of formula (I)
20 wherein R, and R, are both H.

20. A process for the preparation of a compound of

formula Ib

RS N\~ R6
\
(CRyRg)y
Y"X N\
L Ry
Zx N
Q \
SOsR g



WO 03/053970

10

15

20

25

30

wherein

X

O N K

n

is
is
is

is

is

PCT/US02/40220

or CRy;
or CRsy;

or CRs;

2 2 2 2

or CR; with the proviso that no more than two
of X, Y, Z and Q may be N;

an integer of 2 or 3;

Ri, Rz, R3 and Ry are each independently H, halogen,

CN, OCO3Ri13, COzR14, CONRjisR16, CNR17NRigR1s, SOmRazo,
NRy1Ra2, ORz3, CORzy or a C1-Cgalkyl, Cy-Csalkenyl,
C,-Cgalkynyl, Cs3-Cgcycloalkyl, cycloheteroalkyl,
aryl or heteroaryl group each optionally
substituted;

Rs and Rg are each independently a Ci-Csalkyl, Ca-

Csalkenyl, Cp-Csalkynyl, C3-Cecycloalkyl,
cycloheteroalkyl, aryl or heteroaryl group each
optionally substituted, or Rs and Re¢ may be
taken together with the atom to which they are
attached to form an optionally substituted 5-
to 7-membered ring optionally containing an

additional heteroatom selected from O, N or S;

R; and Rg are each independently H or an optionally

substituted Ci-Cgalkyl group;

Ry is H, halogen, or a C;-Csalkyl, Ci-Csalkoxy, aryl

or heteroaryl group each optionally

substituted;

Rjp is an optionally substituted C;-Csalkyl, aryl, or

heteroaryl group or an optionally substituted
8- to 13-membered bicyclic or tricyclic ring

system having a N atom at the bridgehead and

optionally containing 1, 2 or 3 additional

hetercatoms selected from N, O or S with the
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proviso that when Q is N and X, Y and Z are CH
then Rjp must be other than phenyl;
m is 0 or an integer of 1 or 2;
Ri; and Ri; are each independently H or a C;-Cgalkyl,
5 aryl or heterocaryl group each optionally
substituted;
Ris, Ria, Ryo and Rys are each independently H or a Ci-
Cesalkyl, Cy;-Cgalkenyl, Cy-Cealkynyl, Csz-
Cescycloalkyl, cycloheteroalkyl, aryl or
10 heterocaryl group each optionally substituted;
Ris5, Rig and R,3; are each independently H or an
optionally substituted C;-Csalkyl group; and
Ri7, Rig, Rig, Ry1 and Ry; are each independently H or
an optionally substituted C;-Cjalkyl group; or
15 Ry:; and Ry may be taken together with the atom
to which they are attached to form a 5- to 7-
membered ring optionally containing another
heteroatom selected from O, N or S

which process comprises reacting a compound of formula IT

20 an

wherein X, Y, Z, Q, n, Rs, Rs, Ry, Rg and Ry are as defined
hereinabove for formula Ib with a sulfonyl chloride
R10S0,Cl, in the presence of a base optionally in the

25 presence of a solvent.
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