; e3e> P 6 T> jbvWD 991 20624 15 April 2002 PCT/ EP98/ 06472 BI CYCLIC
KINASE INHIBITORS 1111111 *@G0002* This invention relates to conpounds
that inhibit p38 MAP ki nase, pharmaceuti cal conpositions conflAiARTH200%em
their use, VOB¥YM6Es for preparing these conpounds and i nt erfEAFERS §47&seful
inthis 5 process. -Tand IL-1 have been shown to be central players in t
pat hol ogi cal processes underlying many chronic inflannatorydeWﬂﬂmwmmmwm
diseases. IL-1 is inplicated in nediating or exacerbating

as rheumatoid arthritis ((see., Arendl1W P. Arthritis & Rheunahmsmv38(2).
151-160, (1995)), osteoarthritis, bone resorption, toxic shock syndrone,

t ubercul osi s, atherosclerosisg dlseas

Benharroch) D.; et. al. Euro. g?FgP§?§§A§E$a%$¥@9§ﬁ ) amﬁmmﬂmmmwmun

Al zhei mer’ s di sease. Excessive or unregul ated TNF productlon A

| ted di at bat di h
i e (I(gege i Bl eRBen splata o A%%ﬁ%ﬁre@wﬁ il BMAR 007
Fel dmann, ‘Exas@f ﬁQﬁnB@glﬁ#Xa@QbhﬁQg t‘?grﬁ? &\(‘? Qs%lggxgltﬁ@f}%esg (6)

560- 570, (199 enz SIS R 1646- 1653,
( 1996)) ost qma;rcésu fdri prepapmpditiest icSmpsapds andsiepérmediatekusdfabn thido
Abraham E.; et. al. JAVA 277(19):1531-i538, (1997), adult respiratory

di stres8 syndi¢esSs.asthma ((see., Shah, A ; et. al. din. & Exp. Allergy
1038- 1044, (1995) and Lassalle, P., et. al. din. & Exp. Imunol. 94(1):
105- 110, ( 1993)), bone resorption diseases, fever ((see., Cooper) A L.,
et. al. Am J. of Physiology 267(6 Pt. 2): 1431-1436)), encephal onyelitis,
25 denyelination fNgegand IK-1 REGE beeY\shbwin @tb@éen&al ?Ifa frptEunol . 72(2):
163- 168, (1997)) and periodontal diseases. 002 WO 991 20624
PCT/ EP98/ 064 7@athological processes underlying many chromc 1nﬂammatory~aﬂd

autoimmune diseases. IL-1 is implicated in mediating or exacerbating
10 diseases such as rheumatoid arthritis ((see., Arend, W. P. Arthritis &
Rheumatism 38(2): 151-160, (1995)), osteoarthritis, bone resorption,
toxic shock syndrome, tuberculosis, atherosclerosis, diabetes, Hodgkin’s
disease (see., Benharroch, D.; et. al. Euro. Cytokine Network 7(1): 51-57)
and Alzheimer’s disease. Excessive or unregulated TNF production has
15 been implicated in mediating or exacerbating diseases such as
rheumatoid arthritis ((see., Maini, R. N.; et. al. APMIS. 105(4): 257-263,
(1997); Feldmann, M., J. of the Royal College of Physicians of London
30(6): 560-570, (1996); Lorenz, H. M.; et. al. J. of Immusiology. 156(4):.
1646-1653, (1996)) osteoarthritis, spondylitis, sepsis, septic shock ((see.,
20 Abraham, E.; et. al. JAMA. 277(19):1531-1538, (1997), adult respiratory
distress syndrome, asthma ((see., Shah, A.; et. al. Clin. & Exp. Allergy
1038-1044, (1995) and Lassalle, P., et. al. Clin. & Exp. Immunol. 94(1):
105-110, (1993)), bone resorption diseases, fever ((see., Cooper, A. L., et.
al. Am. J. of Physiology 267(6 Pt. 2): 1431-14386)), encephalomyelitis,
25 demyelination ((see., Klindert, W. E.; et al. J. of Neuroimmunol. 72(2):
163-168, (1997)) and periodontal diseases.



-2Cinical trials with IL-1 and TNF receptor antagoni sts have shown t hat
bl ocking the ability of these cytokines to signal through their receptors
| eads to significant inprovenent, in humans, in inflanmatory & Apris2092
Ther ef ore, WiOAQARPEWR4 on of these inflammatory cytokines is 5 cREBERRS06€720ne
of the nost effective strategies to block cheonic inflammuati on and have
positive therapeutic outcones. It has al so been shown that p38 MAP ki nase

pl ays an i nport antCligical tHaldwith HL3|Hd TR réceptéCanit@loohits Hideldhoby@nd is

al so involved in the biochem cal signaling of these nolecules ((see., Lee,

J. C., et al. thetkleaking3he ab@litysyf these catnkine telpignalbtimmmgidthejhat bind to
p38 MAP are effective.in, inhi.biting,hone resorptiaqn, infla i on, and
ot her irmmune JRGERYPFF é%‘ioﬁ%@@g‘tﬁ%mwﬁﬁe 1 Sr L IBHARRAGRY of

the P38 WP Kidassseal e RAIAGLE of PridiSnll SRHALIS oRinel e 2nd 111

have made this kinase an attractive target di seases
medi at eds by t heasideytd bneasf the mystidffbctiverstifegidectodsisek alkehit 0 provi de p38
MAP ki nase inhibitors and thereby provide a nmeans of conbating di seases
nedi at ed by prBflprinatientand haye prsitive therapestigprtesmest L- 1. This i nvention
fulfills this and related needs. 20 In a first aspect, this invention

provi des conpound I oun r.esen by
Formula (1): R2 Bifi%ﬁ%gfﬂ?é%g>%ﬁﬂg{t% %ﬁ?‘%é’qaﬁ gﬁsmb@?’r%%g%i nyl ox
pyxi dyl, each rg¥ irofled translitséndlEotlrd] va GO Gl 1T\ 1 Viridis0A18e ihvélved ik hr ee
substituents selected fromal kyl, al koxy, alkylthio, halo, nitro,

hydr ogyl anmi no the Wigthemiocah signalingnef tResemeoleculepdisdenileg, df Coattalot her
hydr ogen, al kyl., ca | kyl _or heteroal kyl) ox -N R . [wh is
al kyl, 1Qal ky?\é%ﬁrégq’%@ggi ?339'5154@%9,2 ald%&ﬁ’r’ﬁ@? ﬁﬁ(@@m éﬂ%m
het er ocycl yl Qalyl:s g - - - 3 [ r B and
GR or L ena G SElsEHOR N iphftitig bdrRleR5 S 3 RARn AR0RT BRABCHAF O
tlxen: ' B isinirhtifgemd flarsmatiodrbesud patholydiesly Theahdrattegizatidn ofand 20
(ii) when ------ i s between L~ and -CR - then; )

the p38 MAP kinase and its central role in the biosynthesis of TNF and

IL-1 have made this kinase an attractive target for the treatment of

15 diseases mediated by these cytokines.

It would therefore be desirable to provide p38 MAP kinase
inhibitors and thereby provide a means of combating diseases mediated
by pro-inflammatory cytokines such as TNF and IL-1. This invention
fulfills this and related needs.

20 In a first aspect, this invention provides compounds selected from

the group of compounds represented by Formula (I):

wherein:



B is carbon; Rz is phenyl, optionally substituted wth hal o, alkyl, alkoxy

or hal oal kyl ; 15 April 2002 -4 Qis -NR - or -O, wherein: R is

| xydr ogen, al kyl, hal oal klyl, heteraal kyl, s heteroaralkyl

het erocycl yl al kyl, -ORS (where R5 is hydrogen, alkyl, heter okl April 2902

het erocycl yl al kyl ), -Span (where R " is alkyl)) -(al kyI ene)-Z or

-(gl kyl ene) - CO (al kyl ene)-Z wherein: Z is cyano; -COOR where R 1is
hydrogen or al kyl; -CONRgR where Re is hydxogen or alkyl, R is hydrogen)
10 al kyl, al koxy or -(al kyl ene) - GOOR ;'3NHC(=NH)(NI ~Tz): or -COR 3 where R’
is al kyl; 15 Pis a group represented by fornmula (S), (T), (~ ar (W; Rs R6
‘NI R3 Rs (s) (T) N:NR~NI!NN~1 or ~-NRB RS Rs (~) (~(w Rs is
hydr ogen) al ks bﬁmldaﬂlylydr pyddyl, eath opyionmblyoaibefitusied mdeépmtdemlyl |y

P et B 6 ARl o, A
- ] a 0 or
hal oal kyj ; ah%}lgg%bgﬁl@'dimeBsrdrafyla{dmsomt (WRéréRGndRkaxy" each have

amaxwrumof SI hetéroal kyl “ is an alkyl, group with up to
6 car boy. atorimsd@;mtrdjeubbr afr&aehrotmmlwdbegen wdhyls caebexyalyl oom hydr oxy,

hydr oxyal kox' Q NRg S
hydr ogen) al ki‘l“‘{ie ¥91' Wh@?"h ﬂgflk Pﬁ(ﬂmw Pr
di-al kyl am noal ki Rfky1imino, dialkylamino, heterocyelyl or heteroaryl];
------ represents a bond between either B and CR' or Q and CR' such

15 that:
(i) when ------ is between @ and -CR'- then:
B is nitrogen,;
R? is halophenyl or pyridyl, and /
Q1s -CH-; and
20 (ii) when ------ is between B and -CR'- then:

B is carbon;
R*is phenyl, optionally substituted with halo, alkyl, alkoxy or
haloalkyl, '



95 April 2002 -5 hydrogen, alkyl, hydraxyal kyl, am noal kyl or

di al kyl am noal kyl and ~° is axe alkali netal; "heteroaryl is an i m dazoyl
group which may be substituted by alkyl or nitro; 5 "heterocyclyl” is a
cyclic saturated radical of 3 to $ ring atoms in which one or tiﬁﬁﬁ’%éooz
atons are heteroatons selected fromN and QO optionally substituted

i ndependently with one or two substaituenfS~sel ected from al kyl,

hzydr oxyal kyl , hydroxy) am no and carbanoyl; and their phartmaceutically
acceptabl e salts, prodrugs, indivjdual 1o isoners, axed m xtures of

i somers. 15 April 20928 APRoMEs2whereinEpos/ 06472 -61n a second aspect,

this invention provides phar eytical co S{ ti.Qns,;cont ai ni

t herapeutically effective anp tls&y%%(’%%{)%&% E??O%m%e??%?’ its
phar maceutical | y accept ahitgralk HeferbBl PRARYE, LOR® ((Whase ROLab! e
excipient. 5 1n a third aspect, this inventlon provides a process for

preparing the compounds lufdregenualikyl, katereikyt ophetaracedyladbiyly-3RH Dt abl e
salts as_well as internediates,useful ;9 n S cess. |10 Unless otherw se
stated, Phe following ﬁw&erﬁadlq ?‘iH‘ty e‘%&‘f’f‘?g‘gﬁr@n and cl ai ms have the
meani ngs gi ven bel ow. " Atqu?feﬁg;@@_(glﬂﬂ&@@tzsﬁi%ﬁzed monoval ent

hydrocarbon radi cal of one fo six carbon atons or a branched saturated
monoval ent hydr ocar boi wagjiaq@, of three to six carbon atons, e.g., nethyl,

ethyl, 15 propyl, 2-propyl, yl.and §he |ike. "Cygloal kyl" neans a
sat ur at ed nonoval ent cycl i &ﬁ@ﬁ%’a‘&hﬁwgﬁ ’rsglEIY aﬁeefortaﬁitxﬁ to six ring

carbons, e.g., cyclopropyl, l'fi@' j ALK o ! a

| i near saturated dival ent hggﬁzygiynérfa@ga Sé% %55% léxiﬁg%ggrig%n 'at ons
or a bramched sat uradkgl] atkoxyt ent(aliysdenerCOORT adi cal of three to six carbon
atons, e.g., nethylene, ethylene ropyl ene, 2-nethyl propyl ene, pentyl ene,
and the |ike. "Al kenyl™ megﬁg(é{ N[%X AoMoval ent hydr ocar bon radi cal of
two to six carbon atons or_ { %pg*ent hydr ocar bon radi cal of
three 25 to six carbon atorr‘g(,)?{(r:z(a)‘g gllee?uRggQa léast one doubl e bond, e.g.,

et henyl ,

Pl
( is a group represented by formula (S), (T), (V) or (W);

RB
6
O W O T G
or
S\E@\[:. 3 S S N e
R R Ra H3 H6
(S) m () V) W)

R’ is hydrogen, alkyl, heteroalkyl, halo, alkoxy, monoalkyl-amino

15

(optionally substituted by hydroxy, alkoxy or amino), dialkyl-
amino, alkylthio, -NHC(O)R’ ' [where R’ is alkyl];
R’ is hydrogen, alkyl, halo or haloalkyl;
20
“alkyl” and “alkylene” in all connections and “alkoxy” each have a
maximum of six carbon atoras;
“heteroalkyl” is an alkyl group with up to 6 carbon atoms carrying one
or two substituents selected from hydroxy, hydroxyalkoxy, alkoxy,
25 alkylthio, -NR°R' and -SO, X", wherein R" is hydrogen, alkyl, hydroxy,
cyanoalkyl, hydroxyalkyl, aminoalkyl or dialkylaminoalkyl, R" is



propenyl, and the |ike. 15 April 2002 WO 991 20624 PCT/ EP98/ 06472

"Al kenyl ene" neans a |linear divalent hydrocarbon radical of two to six
carbon atons or a branched dival ent hydrocarbon radical of three to six
carbon atoms, containing at |east one double bond, e.g., ethen}y? &RE!2002
propenyl ene, and the like. 5 "Alkynyl" neans a |inear nonoval ent

hydr ocarbon radical of two to six carbon atons or a branched nonoval ent
hydr ocarbon radi cal of three to six carbon atons, containing at |east one
triple bond, e.g., ethynyl, propynyl, and_the |ike. "Al koxy" neans a

radi cal -OR where R is alkyl as defined 19" above, e.g., nethoxy, ethoxy,
propoxy, 2-propoxy, the like. "Acyl" neans a radical -C(OR where Ris
hydr ogen, al kyl, al kenyl, cycl oal kyl, heteroal kyl, hal oal kyl, aryl,

aral kyl, heteroaryl or heteroaralkyl, e.g., acetyl, benzoyl, thenoyl, and
the |ike. "Acylbyxdrogenaabsyd, hpdraxyalkydoamiroalyl or diakkylgminesdhyl andyX’ |5
al kenyl, cycloal kyl , . hal oal kyl, heterocyclyl or -NR R (where Rand R are
i ndependent |y d@‘éhﬁ”“@lﬁg# ﬁydrogen or alkyl), e.g., acetoxy, and the
like. "Acyl am nyotBERH [pr=Yol 9{%{3 ; ' yl
and R is hydr cr:gieen, al %/”fls agfiilggﬁiﬁz? cycltgaalﬁlkl;#%\az%gg?glkwyﬁ{&g?yhg!lkgzktyl,
aryl, aral kyl, fh#t@roaryl or heteroaral kyl, e.g., acetyl am no,

LSl ooy o AR SRer RSP & ek Gl Y a5 abitoen ik ana
R 1s hydrOgen,oﬁéKykwogdggwms9¥&§%€éﬁtom9%bﬁrc9§d5&hHzgipa kyl, ani no,

nonosubsti tut ed am no, stituted am no, aryl, ara let eroaryl or
het er oar al kyl , @ptionallestlsititutbdigdependentbewith sné bp twbaubstituents
phenyl sul f onyl am no, .and the like. "Halo" neans flugro, chloro, brono, or

i odo, pr ef er abl $elested feorapdkyrh I}BﬁdGPXYIﬁMl,Aﬁanrszmlm and carbamoyl;

and their pharmaceutically acceptable salts, prodrugs, individual

10 isomers, and mixtures of isomers.



WD 99170624 PCT/ EP98/ OA72 -$_ "Hal oal kyl " neans al kyl substituted with one
or nore sane or different halo atonms, e.g., -CHzCl, -CF3, -CHZCF3,

-CHzCd 3, and the like. "Mnosubstituted am no" neans a radi & ApmiR0&her e
Ris alkyl, YAR¥8934 heteroal kyl, hal oal kyl, heterocyclyl al kPCTERI#PGZR ky| |
5 cycl oal kyl al kyl, aryl, aralkyl, heteroaryl6-heteroaral kyl or an am no
protecti ng group, e.g., nmet hyl am no, (1-nethyl ethyl)am no, phenyl am no, and
the like. "Disubst iInuat setoadi aspectythisinventidncatovidésphavmaeeRieadld R are

i ndependently al k al kenyl , heteroal kyl | ogl kyl, heterocyclylalkyl, to
cycl oal kyl, c§ W%ﬁ q‘@;}tau&pﬂa W&PR?ﬁlcaﬁﬁéﬁgjﬁééY%@n%ﬂ“mé’t & oar al kyI

52?%5?2?%3? o EnitR ﬁﬁéi&n%é}%umwmh%ace#@lﬁ"“F%eﬁa%'léméﬁ% ' ke.
"Aryl" means @hmhemhumag@mﬁblecempiyneycl ic aromatic is hydrocarbon

radical of 6 to 10 ring atons, and optionally substituted i ndependently
with onég two or three substltuents sel ected from al kyl, hal oal kyl

het er oal kyl , heterqcyc I cl.oal kyl, cyclpal kyl al k hal 0,. vitro,
Cyano. acyl oxy.  opRhtiirg ashes, i iBTentian prOVER o MiatorY raDBPREnE Ly !
“GR (wher e Rihs catdbun Biun B2l Tl 1546 El?éﬂ‘ ha?fna%@uﬁlé&il?%l‘éﬂtﬁbi‘e)’éélts R R
" (where R and R are, 1ndependently of eac ot her, hydrogen,

het er oal kyl ), as@él(wbenterﬁmdaamsdjsm@eh,n ik plrocdsal oal kyl, cycl oaI kyI

cycl oal kyl al kyl, heteroal kyl or optionally substituted phenyl ), - NRC(O) R
(where Ris hydrogen or alkyl and R is alkyl, haloal kyl, cycloal kyl or
cycl oal kyl al kyl ), -COOR, -(al kenyl ene) 25 COCR - (al kyl ene) - COOR (where R
i's hydrggen or al ky &:@}Jg] AR e R and R
are |ndie1|%endently slh%ecte romﬁﬁg(rio%gelnmloﬁgﬁ K cycluge &%ﬁé

cycl oal kyl al kgpecifivbtionHirCilbiraahayetthe meaﬁngs@vembémes but is not
limted to, phenyl, 1-naphthyl, 2-naphthyl, and derivatives thereof. 15

April 2002 WO 99l 20624 PCT/ EP98/ 06472 -9" &tl onal |y substituted phe
means a phenyl gr offENhmReanssa bpeppsatynat mqnqveﬂ-e&hmr@ﬁe%hfwﬂw

t th | hal t :
Cyano, SOR (wAbPEeMRE: (IRH BaRR o Brs il Grebbatad Mot diont o wire
i ndependent | 'y hzar@@e%oﬁ 1aldiRN of YEF0RbiR lcahdsy hloms, CERmiafhsl cetByl,s
hydrogen or alkyl) or CONR R' (where R and R' are |ndependently sel ect ed

f r om hyti¥ ogen poepyl, Rypnopyl,ensyhand thellikers a nonoval ent nonocyclic or
bicyclic aromatic radical of 5 to 10 ring atons containing one, two or

three ring 1o heteoto selected fro Q_or,S. t enal ni ring
atoms being C. The-¥ &Bﬁﬂ?ﬂcn}%sc?a?awnk%%ﬁgVW%ﬁggﬁ?bﬁ'p‘g%cairﬁg%pendentIy
wi th one, t\ADrQ&ch%Fﬂaféébb%té&&lﬁfgtéaﬁ%h@Cég c&EB?&@éﬁY&yclBﬁé:%ﬂ' k¥4 the

cycl oal kyl, cycloal kyl'al kyl', cyanoal kyl, droxyl amno,” het eroal kyl, hal o,

vitro, cyano, liket er ocycl yl al kyl, opti onal I y substituted phenyl, - OOR (where
R 15 is al kyl, hal oal kyl, cycl oaI kyl or cycl oal kylal kyl), -NRR"' (where R

and R are indepep ntI ,Qf each gt her ro cl.oal k
cyanoal kyl , carbox H*chﬁ?ﬁ%ﬁ%\rﬂ %&y@?ﬁ%%%arbon Fidical

het er ocygcl yI al, é{g&l i dg%

hydr oge%& al kyp‘hﬁ %PE +%eny?’s£(y§g' aféﬁé%fmhle al %/éli\gﬁi&rdaai‘ﬁon
cyanoal kyl , Caa&wa;‘l@lfkhi-ee foasinlckpborc atdrmsyd.al, kn!éthyl‘eaieeleohjr]eylle,

het er ocycl yI al kyl or optionally substituted phenﬁl Lﬁ/ﬂ NRSQZR' [where R is
hydrogen or alPEQPylems, pthydpignyl %‘Pe’-l(eé!tli nenandk He Xis hydr oxy,

al koxy, am no, al kylam no, dialkylamno or -S(OoR (where nis O to 2 and

R is alkyl)], -NR?(j‘# R % e @(,gﬁ ggﬁ aﬁk{'-

hydr ogen, al kyI -(a 1%3{192% é?“wﬁ% (815?&9} B@Q amJ‘!r‘{?)(?to

al kyl am no, disgt kxHisgH SfbmEY¥E hGhkvhed hedrﬁmteﬁﬁ yydroeaiboaneddivalsafiibires ut ed
phenyl, optionally substituted heteroaryl ring or -S(0O aR (where nis Oto

2 and R5is a|tnysu$parb®(aj;qm (cnhtaining at wtuoweebmbh b@ﬁdoegoez heRyl,R i s
hydr ogen, al kyl, hal | kenyl, cycl oal kyl or cycloal kyl al kyl), -SO
2NRR  (wher e éﬁ‘ﬁﬁaﬂﬁ QF@ﬁFﬁdependently of each other hydrogen, alkyl -
cyanoal kyl, carboxyal kyl, al koxycarbonyl al kyl, hydroxyal kyl, am noal kyl ,
15 April 2002 WD 991 20624 PGT/ EP98/ 06472 -10a|ky|aninoa|ky|,

di al kyl am noal kyl or al koxyal kyl), -COOR, -(al kenyl ene)-COOR,

-(al kyl ene) - COOR (where R is hydrogen or alkyl), -CONR R' and

-(al kylene)-CONR,' R" (where R and R' are independently selected from
hydr ogen, al kyl, cycl oal kyl or cycloal kyl al kyl). Mre 5 specifically the
termheteroaryl includes, but is not limted to, pyridyl, pyrimdinyl,

t hi ophen- 2-yl , quinonI, benzopyranyl, thiazolyl, |n1dazolyl and
derivatives thereof. Cptionally substituted heteroaryl means a pyridyl,
pyrinidinyl thlophen yI quinonI, benzopyranyl, thiazolyl or im dazolyl




20 cycl oal kyl al kyl , hydroxy, am no, cyanoal kyl, hydroxyal kyl, al koxyal kyl,
am noal kyl , al kyl am noal kyl, di al kyl am noal kyl, optionally substituted
phenyl , opti onal lX substituted heteroaryl, optionally subst j 13,Argl 2002

het er ocyclWPAYR884 optional |y substituted heteroaral kyl - SSEREVHEPER i s
alkyl), -SOzNRR (where R and R are, indepéndently of each other, 25

hydr ogen, al kyl, hydrogyal kyl, al koxyal kyl, am noal kyl, al kyl am noal kyl or
di al kyl am noal kyl"Alkenyleakkreans)a oSk divMadent Iydrochyhhrorpdical ofdivkytg , Rb
i s hydrogen, al kyl,, hydroxyal kyl , al kaxyal ky], ,am noal kyl. al kyl am noal kyl ,
i al byl oo nodtkeiTia S Faprabehed AivAent hisaramrn kticafor st A ogon
al kyl , hal oal YdontaRin | Kyl X

al koxyal kyl , S%k%{)%é@éél O?Fam n%ﬁif‘féa%g oﬁ%rﬁ@%ggﬁ%&gg?@%%ene,

PCT/ EP98/ OA B2opéddyleky| andithk kideam noal kyl , - COR (where R is al kyl,

hal oal kyl , cycl oal kyl or cycl oal kyl al kyl) or -(al kyl ene)-COOR (where R is

hydrogen or alkyl) and Ra is hydrogen, alkyl, cyeloal kyl, cycloal kylalkyl,
hydr oxy&al kyl , al K&XsErKy means & baery mongvalenihydracrrhon madical slbwhbal ky!

or -NRR 5 (where R and R are._in ndent | f h_qt her r al kyl ,
vl oxyal kyl SRR ofhbraliRe ReRtvolert SR RoboB ol tRRee

am noal kyl) . tRept es@idnthtonss, R¥ATHNESs hifdadd@netriplabendoé gl idthiefl,t 0,

2met hoxyet hyl , phenoxynet hyl’, 2-am noet hyl, 2-di et hyl am noet hyl

2hydr oxyet hoypreopgayl, medrthedikaioet hoxy, and the like. to "Heterocycle" or
"Heterocyclyl"” nmeans a cyclic radical of 3 to 8 ring atons in which one or

two ring atons are heteroatoons selected fr O.0or oyn ( re nis an
integer fromo0 to 2), Wef?&ﬁaﬁisr‘?gr‘?cﬁf:@l -ﬁ]ﬁ%ﬁggi%s m&séilggﬁ)@ r two C
at ons y opty I y 0 het er ocycl e ring
may bemca)pti otre\iglgf}g’ éséﬁgiﬁle{t{ ut Ug?%%}hggop[enéé%wl?p\%&?ﬁﬂlgnl%r two substituents
sel ected from al Kjkeyl"hakans kyadical cCO@Q)K where R ischydnodgehk sdkyl hglteayyal kyl ,

am noal kyl , al kyl am_npal kyl , di_al kyl am noal kyl | koxyal kyl , optionally
substituted gsxelepikylobeteraallin, haloalksyaed, Mﬁé’rﬁ@?ﬁ",ﬂﬁ?ﬁiazol e, halo,

cyano, acyl, 1 - r I r hal oal kyl ,

al kenyl , 2o 3‘%@%%%?&9&1’ %%%gﬁayﬁ%%@zﬁ%%@gﬁ%q @%%%’ti tuted phenyl,

i mdazole or optionally substituted phenylalkyl), -NRR (where Rand R are
i ndependent | y sel'geyRety! nesadiya ragieal -GCIQ)R whetk @idkyydrogeal aldsty| al kyl ,
optionally substituted phenyl or optionally substituted phenylalkyl),

- S( O nks (wherrdkenyls cxeloalryvd gealoalaih betesocychl prRNER(hergeR and Riare o5

hal oal kyl , al.kenyl . .,cyel oal kyl or oal kyl alkul), -S0O .zNRR re R and
R are ) ndepdnierridafePlaatt oo iRttt ASiLles SRRV maf MBEL Y1

cycl oal kyl, qy&l oal kyl al kyl, optionally substituted phenyl or optionally
substituted phenyl al kyl ), an am no protecting group, -COOR,

- (al kyl ene) - COOR (where R is hydrogen or_alkyl), -CONR R' o 30 .

(al kyl ene) - CONR' RAcylameire" Rheamsia Radinad -INREKPREwerg Reis| xdregen oom

Ao 12002 et Sha 3 ipbiinssh oaas Henb e Bt oRlR). subst it ut ed

Pheny! 2 kY1) nBERyBRECH ALY HebErda B BLGEOSKILA, blic] dlASlarbito, | & N0t

limted to, te Yany~ “pyrrolidine, piperidine, pipetazine,
honopi per azi negiflusroptetyl ai@ind, Hearoylahtinonmethykpetydanmdnd, aked thalikees
thereof. 5 "Optionally substituted heterocyclyl" neans a tetrahydropyranyl,

pyrrolidino, piperidino, piperazino, hqnopiperazino or r.phol,ino ring
which i's optional Sylimylaming daeansa t'&%%ilﬂ WP%&%%@W&%@

substituents ] |, I , i no, -OR (where
Ris hydrogenﬁg&F%“gs} )1§ %%@ﬁ,(a\%r gﬂ%ié"rl]’d M%&gﬁl}%q:%r? gyehdent ly of
each ot her hykHiegh#y] Cimahé hpnosdBstRulehaitin disubytitwedraminglakyl,) or
-CONR R' (where R and R' are independently selected from hydrogen or

al kyl ) 25" Hy dranajlsylk etenoazyisorsdnetereaualkyld e @) methylsplinaplazndve, carryi ng
one or nore, ,preferghly.one, t or, three hydrox owps, 15 provided that
if two hydrof&“&?@ﬂgg”éﬂénﬁP%§§%Fnﬂﬁ ooyl ’ﬁ%?ﬂLSﬁ&Fhe same carbon -
atom Representative exanples include, but are not limted to,

2-hydr oxyet hyl, 24pyidr oxyR{OfMbro, 3hibre! BratRé W¥ibdo, preferably fluoro and

| - (hydroxynet hyl ) 2- et hyl propyl, 2- hydroxybutyl, 3-hydroxybutyl,

4- hydr oxybut y¢hlo®y.3- di hydr oxypropyl, |- (hydroxynethyl)-2-hydroxyethyl, 20
2, 3-di hydroxybutyl, 3, 4-di hydroxybutyl and

2- (hydr oxynet hyl } 3- hydr oxypropyl, preferably 2-hydroxyethyl,

2, 3-di hydr oxypropyl, and I (hydroxynet hyl)-2-hydroxyethyl. "Am noal kyl"
means an al kyl radical as defined above, carrying one or two am no groups,
e, g., 2-amnoethyl, 2-am nopropyl, 25 3-am nopropyl,

| - (am nonet hyl ~2- net hyl propyl, and the like. "Al kyl am noal kyl " nmeans an



15 April 2002 WO 991 20624 PCTI EP98106472 -1 32- et hyl am noet hyl ,

3- et hyl am nopropyl, 1-(methylam nonethyl)-2 methyl propyl, and _the like.

"Di al kyl ami noal kyl " means an al kyl radical as defined above, 18/ }i28020ne
or two - NRW@Q9%9624 where R is an al kyl group as defined 5 abRVEEP98/06472
Representati ve exanples include, but are not8timted to,

2-di met hyl am noet hyl , 2-di nmet hyl am nopropyl, |- (dinmethylam no

met hyl ) - 2- met hy| prHajdalkgldnédes hilisd substikepedaivithl ond®afforakag&kyt radi cal
as defined abqve, carrying one or two alkoxy roug as _defined above, e.g.,
2- met hoxyet hydl,ﬁ”er!@nﬂhﬁiq BB oy -CIE6Y, 101, tCRCF;, G, 647 \and thd likerans a

radi cal -RaR~ where R is an al kylene group and Ro is a cycl oal kyl group as
defi ned above e. gw | .onk l, et hyil . cycl ohex I .

3- cycl ohexyl - 2- mtwfﬁég%%ﬁ%éﬂwﬁ : .Saﬂ?g'}%l%?ﬁ%%’serﬁﬁbsd%ﬂ’ - ReRb
where Ra is aﬂll@r&l'l@éﬁr&l&mgn maamglﬁ@eﬁe@o@@mamylﬁéﬂ%amm,def' ned above

e.g., benzyl, phen 1ethy|, (3 chl orophenyl’) -2- mét hyl pentyl’, and the Iike.
" Het er odr al kytycl dalkyl,atiytaralRplRbetdronrylRheteroaralkyk vt encamimup and R-
is a heteroaryl grqup as defined abqve.e.qg,., pyridin-3 ylnethyl,

3- (benzof ur anbPRtFRBE EROND, ifd ALhY FRInC A mathyle Bkyl " means a
radical -R Rb M@ﬁ{rl‘%nﬁ% i I ene group and Ris a heterocyclyl group
as defined abgve e.g., of'?ﬁ&%%ho ‘%'n 4-yl)ethyl,

3-(piperidin-1-yl)-2-methyl propyl, and the like. "Optional"™ or "optionally"

means that the sulBsubstithtedd2mdns'bagaayantadicalcINRRWwhare B amy Rhdte need
not occur, and that the description 25 includes instances where the event

or circunst anfdenRendestiyalkyh alkengk heterppllei, haloaed, heterorpelyltallishl e,

" | | | | - bstht ut i th kyl "

that 1 A8 ol ky gyl es ATy e, aPl 8RANY Hictelardy B8 riRbes IS, e
si tuations WhReBreseh?atiPé ekanifflds W18 MG2freRHt NEHAY/ 96472 - 14t he aryl

group is nono- or disubstituted with an al kyl group and Situations where
t he het er ocyctlimethgdaminometkylethylamiad, di(1imethylethyylanyinmip. " Ari no

protecting gr%%%hyfb%%%lsantn%g,ggﬁeth%rﬂfgl Cc groups intended

"Aryl" means a monovalent monocyclic or bicyclic aromatic

15 hydrocarbon radical of 6 to 10 ring atoms, and optionally substituted
independently with one, two or three substituents selected from alkyl,
haloalkyl, heteroalkyl, heterocyclylalkyl, cycloalkyl, cycloalkylalkyl,
halo, nitro, cyano, acyloxy, optionally substituted phenyl, heteroaryl,
heteroaralkyl, -COR (where R is alkyl, haloalkyl, cycloalkyl or

20 cycloalkylalkyl), -NRR ' (where R and R' are, independently of each
other, hydrogen, alkyl or heteroalkyl), -OR (where R is hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl or optionally
substituted phenyl), -NRC(O)R' (where R is hydrogen or alkyl and R'is
alkyl, haloalkyl, cycloalkyl or cycloalkylalkyl), -COOR, -(alkenylene)-

25 COOR, -(alkylene)-COOR (where R is hydrogen or alkyl), -CONR'R" and
-(alkylene)-CONRR" (where R' and R" are independently selected from
hydrogen, alkyl, cycloalkyl or cycloalkylalkyl). More specifically the
term aryl includes, but is not limited to, phenyl, 1-naphthyl, 2-naphthyl,

and derivatives thereof.



5 to protect nitrogen atons agai nst undesirable reactions during synthetic
procedures e.g., benzyl, benzyl oxycarbonyl (CBZ), tert-butoxycarbonyl
(Boc), trifluoroacetyl, and the |ike. The conpounds of this ithApili092nay
possess ondV@PYM$Ee asymmetric centers; such conpounds can tPHeFEF064Be
produced as io individual (R - or (S)- ster&cisonmers or as mxtures
thereof. Unless indicated otherw se, the description or nam ng of a
particul ar conpouiptionalle substituted phemyl'sméans ai plseniy grotprwibithtis i ncl ude

bot h i ndi vidual,.engnti s ,and o xture racem c ,or otherw se,  thereof.
The et hods. {SRHOTAIHERBRTUSGR RAeRrndsr BEREARS (P ShtiieR s WbEHAHER N of
15 stereoi so I i ris LS | i apter 4 of
" Advanced Orgﬁlé%t@%h%e‘an@sétnr{gn%?%Rgg’r}ﬁlghﬁl#&%&agh’ ngﬁ(n %Fg%nd Sons,
New Yor k, 199%ydrogenpralkpbeNRBA(WhepcRepidR! areitnlgpeadentlyrdizachn
excipient that is_useful in rega_bié?n(s a pharnmaceutical conposition that is

gener al by 20 ekes hydsagener alkyl Rdwhere B is hydrogenar alkybragi-se

use as vel | SSORTRER RSS20 B S lindebRhabRud sERRLAT o BV Gk T
excipient" asalgg®d in the specification and clains includes both one and
nore than one such excipient. 25 A "pharmaceutically acceptable salt" of a

conpound neans a salt that is pharnmaceutically acceptable and that
possesses the desiieterearylhmeans g menovalent menasyclie er bigyehic asomadimd. Such

lts include: (1 ' diti lts, .f d with i ' id h
Py ochl or i ¢ SAiER! PR ot SHEpaCo R FEE T i OnAREPF S5 d. - phosphor | ¢
15 Apr isp 20028} 854258 AGH FRIPKDA 2 S, 18 Behlin iR asbibeiff d 01 mec

with organic acids s as acetic atid, prfopronic acid, Rexanoic acid,
cycl opent anepTheasomatzaiadicalliy optionalgisubstiyuted indeperdentdy twith ankd,

mal oni ¢ acid, succinic acgid, nalic _acid,. mal efic._agi umay i cid,

tartaric aci cEWQPK Hhxee sy ,tltaeameele@t@a({mxg-a( vk h@ﬁ@ﬁ%ﬁiﬁwﬁ%ﬁw henzoi ¢

acid, cinnam o j i, | fanj i d, hanesul foni c

201, 1 oot Ry R TROL R B REY 1y PRETAD, RBICoRB 8L BTG,

benzenesul f ongyam¢ hdterdefély RIRYE ra;:m&ui[y][s@rb?sﬁtafédgph@nyl@mom Etesrel Roni C
oni

aci d, 4-tol uenesul fonic acid, canphor su c acid,

4- et hyibbi cy ciscilyR haflodiyl, zyelnalltylcen ¢xsloalkyladkyly, -NBRg| (wheime it and R'aci d,
4, 4" - met hyl bi s-(3- hyd ~2- -1- | i id 3 I h Oni
acid, ri et rgeReEpendenty of eah QHet Ak dioare, FUST fstoslhEl FLRRRRASC ©
id gl : . . : . : . . i d.
reari o actd e ey o e R
aci di ¢ pr ot onoptiesaiy sabstitwtedphentyl)] SORIwimre® & hjéroden, nigtlaced by a

Ton: or coor dhaeberluplezh Gielpatkel. baeetuintig), crmsalkiniemyation, T
on: or oo dhAlRel _ _ ok
i ke By or or oo R bERARVIB, Heldo 7T MOR-DE MR [0 SRUGOIES: ent 20

drug accor di nghistitngédphanyl)) -NRSO, RO [where Rugthydrogen or atkfdmdRstered to
a mamal i an subj ect. Prodru?s of a compound of Fornula (1) are prepared by

nodi fyi ng f uneliydear(adkvieps)-Br where X is hydeoxnralbory, amingaksylRming, i n such
t hat the. i ficati b I i i .1 a t

Comound. . Pr oBAIBEarHER e SSR)E FhefE 5P tecy AL o AR R GUR By

am no, or sul fdeieyR® S0 HFobBn GPHIRYIENd RP id hygi;dﬁi‘i‘é alRylaaligyless)-Khat may

be cleaved in vivo to regenérate the free hydr amno, or sulfhydryl

group, 2s5espectwiheet X ishxpdnoke salikioxpy atringsalkylamibe, dbatkytaminmgt [inmited to
esters (e.g., acgetate, formt and benzoate_ derivatives),.carbanmates 15
April 2002 WF ‘P@@Wﬁd’@@q | PRt 316‘?}%5.'5&‘# al ea‘iyiré%miﬂ Snhocar bonyl )

of hydroxy fugﬁlggrtg&q%%%{e‘(e&%%:gpg%grg}o_%mﬂwﬁg{%Ii€0(90)2 aAfRibe 1ike.

"Treating" or ease | udes: preventing the disease,

i.e. causing ahglyl iSO (wheps 8116 0f idtbgerSronse 86 @ axd Riie Idalregap, i n a
manmal that may be exposed to or predisposed to the disease hut does not -

yet experienc , bialoplkyl, elkanydeycipalkybonexadealkylalyDn 3 @l KRRy (Where
di i.e. ti i th f1ih i it
L modtd symRofd B are hfnduient ok 4t SR RIRRENn, HnchGlloafita? L Lo

of the di seasgaoxlyhikyl, alkoxycarbonylalkyl, hydroxyalkyl, aminoalkyl,




clinical

synptons. A "therapeutically effective anobunt” neans the anount of
a conpound that, when adm nistered to a mammal for treating a di sease,
sufficient to effect such treatnment for the disease.

S

The 15 15 April 2002

"t her apeut WAT¥306%f f ecti ve anount” will vary depending on t RETERIPBEATd, t he
di sease and its severity and the age, weigh0-etc., of the mammual to
treated. The nonenclature used in this application is generally based on

the | UPAC r eabiyleminbalicd, diadkylexsinpbatkyl 26 e(lkbxﬁa]kgh)poﬁlﬁd)lbf Formula (1)

where Bis ¢
i s numbered

r -S-, and is, a group of fornul

MR-, -0
eRenrgae XGAOR; Salkylane ROOR (whore Rois hxdzogon puayhE

be

a (S
Apri |

ZRgogngcgs EZ? gé@q\gﬁ‘%{" ald V@ﬂr}gﬁé@'—égﬁﬁh}{" (Wherg ff} a.%ﬁr]k'dgré m%zependgnglnyl and

rogen,

3- phenyl - 2- (Bﬂécﬁbmfz%wh}yd &Mhl@}l%%algwwgyaﬁa@lémy)l) apeapound of

Formula (I) where B is carbo

-S-, "and is a group of

formul & (T) ﬁpembﬁyéheéamdmmaryl imdlides, buds Dot Mimited 28-pyriliyl, o V\/ner e
Qis -NH Rl is.4: pheny d R3and are. hydrogen
Samed ne 3 meRdky], Shinkan, S O SRAl: PRt rSanyL th ol b Gnazly! o

conpound of Igg {?,}g/\ﬂper I's carbon, Qis -NR4- -OPI or -S-,
a group of fornu ?s ngﬁ%d and nunbered as 15 foI lows: ~ R2 ZN
s R 3\ Q45

10

20

25

30

"Optionally substituted heteroaryl" means a pyridyl, pyrimidinyl,
thiophen-2-yl, quinolyl, benzopyranyl, thiazolyl or imidazolyl ring which
is optionally substituted independently with one, two or three
substituents selected from alkyl, haloalkyl, halo, nitro, cyano, -OR
(where R is hydrogen or alkyl), -NRR' (where R and R' are
independently of each other hydrogen or alkyl), -COOR (where R is
hydrogen or alkyl) or -CONR'R" (where R' and R" are independently
selected from hydrogen or alkyl).

“Heteroalkyl” means an alkyl, alkenyl, alkynyl or cycloalkyl
radical as defined above, carrying one or two substituents selected from
-NR'R’, -OR, -S(O)_R® or -SO, X" wherein n is an integer from 0 to 2, X"
is an alkali metal, R* is hydrogen, alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, hydroxy, amino, cyanoalkyl, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl, optionally substituted
phenyl, optionally substituted heteroaryl, optionally substituted
heterocyclylalkyl, optionally substituted heteroaralkyl -SO,R (where R
is alkyl), -SO,NRR' (where R and R' are, independently of each other,
hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
alkylaminoalkyl or dialkylaminoalkyl) or -(alkylene)-COOR (where R is
hydrogen or alkyl), R® is hydrogen, alkyl, hydroxyalkyl, alkoxyalkyl,
aminoalkyl, alkylaminoalkyl, dialkylaminoalky! or optionally
substituted heteroaralkyl, R° is hydrogen, alkyl, haloalkyl, cycloalkyl,

" cycloalkylalkyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl, alkylamino-

and i s

~N 1 \



where Qis -NH, R is 4-pyridyl, RZ is phenyl and R3 is hydrogen, is naned
as 7-phenyl -6-(pyridin-4-yl)-5Hpyrrolo[3,2 20 c]pyridazine. (iv) a
compound of Formula (1) where B is carbon, Qis -NR4-, -O Pl t8Apfi2002nd is
a group of MMI6% (~ i s naned and nunber ed as fol | ows: WDCIEPI86M2 - 18 N
2~ aNw~ ~~R~ Q4 5 15 April 2002 PCT/ EP38I106472 where Qis -NH, R is
4-pyridyl, R2 is phenyl and R and R6 are hydrogen, is naned as

7- phenyl - 6- ( e¥kyl dialdcyyanirealyl, -GIOR 6whefe R]is\alkyl, hiatealkyl )cyeloaﬁtylou nd of

is a group of

| wh - d
ngglg E{/\; |°§e°£fg 2 I)Zlﬁgkyﬁ EQHSGYI&E‘Q}'QIQQRS(W%@@%W omalkyahere Q

7% ohenyi - 6- ( S0 BT H h¥diaeet; i %Fﬂ?{%kgﬂ%ﬁez%lﬁéﬂﬁ?@?&ogymgﬁﬁdaif
Formula (1) \éﬂll%ﬁ] ﬁainiﬂoam a yléml&blk&iirtﬁaﬂiyléﬁlm&l% bPUNRH' fornula

(S) is naned and ered asfolovvs ~~ 2 where Rl is

4-pyri iyl , RM@!‘?) Reand Risge Radepehdently of ¢nclr ofden hydzogemedkyk

1-phenyl - 2 ( rl’)%r Rel%y alﬁyylglk zﬁy i,OI Ol[nzoaikygl? a.}ﬁlﬁgmmogﬁzyl or dialkyl -
aminoalkyl). Representative examples include, but are not limited to, 2-
methoxyethyl, phenoxymethyl, 2-aminoethyl, 2-dimethylaminoethyl, 2-
hydroxyethoxy, 2-dimethylaminoethoxy, and the like.

10 "Heterocycle" or "Heterocyclyl" means a cyclic radical of 3 to 8 ring
atoms in which one or two ring atoms are heteroatoms selected from N,
O or S(O), (where n is an integer from 0 to 2), the remaining ring atoms
being C where one or two C atoms may optionally be replaced by a
carbonyl group. The heterocycle ring may be optionally substituted

15 independently with one or two substituents selected from alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, hydroxyalkyl, aminoalkyl,
alkylaminoalkyl, dialkylaminoalkyl, alkoxyalkyl, optionally substituted
phenyl, optionally substituted phenylalkyl, imidazole, halo, cyano, acyl,
acylamino, -OR (where R is hydrogen, alkyl, haloalkyl, alkenyl,

20 cycloalkyl, cycloalkylalkyl, optionally substituted phenyl, imidazole or
optionally substituted phenylalkyl), -NRR' (where R and R' are
independently selected from hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
optionally substituted phenyl or optionally substituted phenylalkyl),
-S(O),R (where n is an integer from 0 to 2 and R is hydrogen, alkyl,

25 haloalkyl, alkenyl, cycloalkyl or cycloalkylalkyl), -SO,NRR' (where R
and R' are independently hydrogen, alkyl, alkenyl, heteroalkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, optionally substituted phenyl or
optionally substituted phenylalkyl), an amino protecting group, -COOR,
-(alkylene)-COOR (where R is hydrogen or alkyl), -CONRR" or -

30  (alkylene)-CONRTR" (where R' and R" are independently selected from
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, optionally substituted



WO 991 20624 -19 15 April 2002 PCT/ EP98/06472 (vi) a conpound of Formula (I)
where Bis nitrogen, Qis -CH, PI , and is a group of forrmula (T) is naned
and nunbered as follows: R N~1 ~ Rs ~/z 4 3 5 where Rl i15 Apniha008y|
R2 i s phenwo @nd6®3 and R6 are hydrogen, is naned as PCT/EP98/06472

1- phenyl - 2- (pyri di n-4-yl)-1H pyrrol 0[2,3 c] _ridi ne. (vii) a conpound of
Formula (1) where Bis nitrogen, Qis -CH, and is a group of formul a

' d R 5 10
where R1 1S ARyt AyPeuRdany sfisuied fhghytal sﬁ%%orsnsiwsﬂ%naaét&”é
7- phenyl - 6- (myrmchéteﬁe@b)eﬁidl@dfésr @m[xenathhﬁ!éd 66 Ze@hydrbpyRary)compound of

Formula (I) where B is nitrogen, Qis - , P.15 and is a group of formula
(~ is named @yarelidipes pirexiding) piperazire, homommemzm m3okpholinephere Qis

-NH-, R is i d RZ is en R3 a ;- are hydrogen, is naned
as 7- phenyl 3@%9 f%%%-’ﬁzfpgﬁd aéﬁ,%rgfaf}‘geszfgleaf%ri mdine. wo 99n06za
-20 Representative conpounds of this invention are as foll ovxs 15 April

2002 PG/ EP9810640%tion03 Rkt ated hErEl Ayl lthe 4HSE Gefia fﬁ% 1Q 1S
-NR" -, R3 is Pl hydrogen, is a group of forsr’ru ae (S, gnd he 0 hervgroups

are as 5 def ipyerblpdinoypiperidino, piperazino, homop1perazmo or morpholino ring
which is optionally substituted independently with one, two or three
substituents selected from alkyl, haloalkyl, halo, nitro, cyano, -OR
(where R is hydrogen or alkyl), -NRR' (where R and R' are
10 mdependeﬁtly of each other hydrogen or alkyl), -COOR (where R is
hydrogen or alkyl) or -CONR'R" (where R' and R" are independently
selected from hydrogen or alkyl).

"Hydroxyalkyl" means an alkyl radical as defined above,
carrying one or more, preferably one, two or three hydroxy groups,

15 provided that if two hydroxy groups are present they are not both on the
same carbon atom. Representative examples include, but are not limited
to, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-(hydroxymethyl)-
2-methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl,
2,3-dihydroxypropyl, 1-(hydroxymethyl)-2-hydroxyethyl,

20 2,3-dihydroxybutyl, 3,4-dihydroxybutyl and 2-Chydroxymethyl)-
3-hydroxypropyl, preferably 2-hydroxyethyl, 2,3-dihydroxypropyl, and 1-
(hydroxymethyl)-2-hydroxyethyl.

"Aminoalkyl" means an alkyl radical as defined above, carrying
one or two amino groups, e,g., 2-aminoethyl, 2-aminopropyl,

25 3-aminopropyl, 1-(aminomethyl)-2-methylpropyl, and the like.

"Alkylaminoalkyl" means an alkyl radical as defined above,
carrying one or two -NHR groups where R is an alkyl group as defined

above. Representative examples include, but are not limited to,



R2 Rs N( \ Rt R3 Ra CPD #R R2R R6M Pt. CMass

Spec. m el4- pyridyl 4-fl uor o- hydr oxyhydr ogen225- 228phenyl 24- pyri dyl 4-fl uor o- m
et hoxyhydrogen1G8- 171. 5phenyl 34- pyri dyl 4- f | uor o- 2- (mor phol i n-15-Apnile2098xyhyd
rogenl39- 14¥p9e28244- pyri dyl 4-f 1 uor o- 2- (pi peri di n-1-yl ) et hoxybysraspsaS. 9- 9
8. ?phenyl 54-pyri dyl 4-fl uoro-2- (pyrrolidin-14gl) et hoxyhydrogenl23-129phenyl 6
4- pyridyl 4-fl uor o- hydr ogenhydr ogen>

285phenyl ?4- pyi ; - at o =12Q€ s i iof | uor o- 2-
(mor phol i n- 43I Terhemectnd Sy HAaRRraiy TR dRthL )

pi RleH di &é—iga&mﬂm Rawm P,toagﬁhcgl/geBlikeJSS.Sphenyl NOONpPD=~b~.0=00 o0~
o : ss

Spec. m e104- pyri dyl 4-f1 vor o- 3- di met hyl am nopr opyl hydr ogen37bphenyl 114-pyrid
yl 4-f 1 uor o- 2- ( 1- mebmﬁipr moadkyl 1oedns apedaviyadiesl 38 Jefired abaveyri dyl 4-f 1

3A
uor o- 3- hydr ox r 3+ e S0V ielyl 4-1 | -3-(1- hyh pi per az
i n-4-hydr ogenﬁgﬁé%%gI#%pmﬁyﬁgw%?##o%%gﬁ%%@t%ﬁ/?qgﬁﬁ‘%%) pr opyl
hydr ogen390pheByte. Hepresentative examples include, but are not limited to,
sal t| b4-pyridyl 4-fl uoro-2-(RS)-(di met hyl am no- hydr ogen389phenyl met hyl ) pr opy

| 164- pyri dyl 42fdimetbybaminoasbyh Brdimetiylamdsamropyl; Hdinmsthytamind-| uor o- 2- am
h:\ﬁ;g; ggm/l)(ra;t hyl ii)(r_)g_ e‘gti?’}grrz)%n ,'a%x?élﬂ?é'fikg?" 4-fl uoro-ethyl.
285phenyl 194- pyri dyl 4-f | uor o- di net hyl am nocar bonyl mhydr ogen375phenyl et hyl

. TFA " " :

sal t. 204-pyridyl 4-fl uo‘{rk%)150 taHfﬁ n&%ﬁsy?ma}]kc?ggrahdf/cgfl(?Se%eggllegh%%%/vlebonyI nmet hyl
TFA sal t. NcaAn®ing ofie@r thvoalkoxPglvoup @as defined dbdve]e.g.,RhétRokPELHIOM Pt .

Cvass Spec. nf e214-pyri dyl 4-fl uor o- - CH2COCHZCGOs CH,

. TEAhy di00 gen4 8ApRERSHYPIPPYL 2nddheilikg-4- f | uor o- - CH=COCH, . TFA

sal t. hydr ogen34Cohgpyhaidn Ry Wednt' U dcal RR) wHdrERe)ie N2 Rl o9en390ph

enyl TFA

sal t. 244-pyri gyddp bhdROis3 &% GatkpD ay dehired abovd ednhertdpriopgld di n- 1- vyl
)propyl254-pyg?d 4-f|uoro-§@%pi Zr?ﬁ?ﬁ?l- | ) pro yIhyd?%ggﬁ%f%%.enyI264-pyr
i dyl 4- f | uor o- Zgthyhetyglahexylprioppt, hoydlghs: meshjikprppyR andahe like.

salt. 274-pyridyl 4-fl uor o- 3- (honopi per azi n- 1- hydr ogen430phenyl yl ) propyl . 3

TFA sal t. 284- pyri dyl 4. f luor o- 3- hyd i L. 2h 363pheny{ TFA
calt 294 pyri dyl 4 ArelyhBeRnd a R RBEORY by AP ARRER BERYEY 1
salzt -ngﬁv Pyri &y lig¢ahl 491 grdup 4s AXAnLAHN098 .l Bedzyly PheagRirypBaBy! y! ) propy!

sal t. 314- pyr i didotephenyl-23methylpeatyl] apithedilte. 3hydr ogen398phenyl TFA salt N
c~0~0 ~0 0 o~ Np. bt~Do~0oNO,) o NN CPD #R R4R ReM Pt. CMass

Spec. ml e324- pyri dy}.4-fl uoro- 3- am nopropy!l .. 2.0 a:

TIF;Ahydr ogens%phey §%ﬂ°?§%ﬁ‘yg3ﬂflﬁa§\ﬁ %’iﬁ%‘&ﬂldﬁeg(‘fbﬁﬁ? RodsPBAYIERSdr ogenphen
| pyrrolidin-1s A L idin-3-

Lot 544 pyr  apf 48 B 19 hlterops] gmoup a5 sfied Ahove o gu BYidind o gi e 1

yl]-propyl. 2TBnethyl, 3-(benzofuran-2-yl)propyl, and the like.

sal t 354- pyri dyl 4-fl uor o- 3- (2- (hydr oxynet hyl ) - hydr ogen445phenyl pi peri di n-1-y

| ]-propyl.2TFA ) arb ..

SLI f 3622V0pyr i dyl 4- {Heberocpclylalkybimenns 2 rpdjosl oBR WhereBeiuen slisvigre TFA

sal £ 374- pyri dgl 45| uor g & § RelVSCRAYPHR) A e dUHE P8 A S RRERM ks P 0P

sai t 384- p?/r iz_?)éjAﬂ‘)éﬂHﬂf@(ﬁﬂe(—ﬁiﬁﬂ(—iﬂwfﬁ-ﬁi@tﬁﬂﬂw@h vdr @ealiké L phenyl met hyl ] am
noj - pr opyl .

sal t 394- pyri dyl 4- f'I uor o- 3- | 3- (hydroxymet hyl ) - hydr ogend445phenyl pi peri di n-1-y
1) - propyl . 2TFA sal"Optionalortoptiprmlly” meansgthatthe subsequently described

event or circumstance may but need not occur, and that the description

25 includes instances where the event or circumstance occurs and
instances in which it does not. For example, "aryl group optionally
mono- or di- substituted with an alkyl group" means that the alkyl may

but need not be present, and the description includes situations where



~0 00 ONO- Oa ONN CPD #R R2R R6M Pt. CMass

Spec. m e404- pyri dyl 4-fl uor o- 3-[ (5- am nocar bonyl i m - hydr ogen456phenyl dazol - 4
-yl)-am no] propyl .2 TFA 15 April 2002

sal t 414- py W@ 99/2p624 uor o- 3- [ 3- hydr oxypr opyl - hydr ogen405pheny| RGH/BRISSORY| . 2
TFA -14 -

sal t 424- pyri dyl 4-fl uoro-3-[ (pi perizin-1-ylethyl)-hydrogen459phenyl am no] pro
pyl . 2 TFA stld @3A-groupdy hfbrid- werdisubstituted yeithyn alkyl group and

HCl hydr ogen54- 59pheny| sal t444 pyridyl 4-fl uoro-nethyl . HC

sal t hydr ogen2situationhsher %«p@yyqlmgrggpgs Agtauhstitupedeithithe alkKldr ogen

430phenyl yl) % . 3 TFA
sal t 464- pyri oéﬁ | uor o- 3- ( 3- hydr oxypyrrol i di n-1- hydrogen4l7phenyl yl ) pr opyl
.2 TFA

sal t 424-pyri dyl 4- TAmdn® plotetlifl'A0UA" PoRFats thdbedirgdaN ShRipRMrtandet hyl ) am
no] propyl . 2TFA

sal t 4845pyr i did protecionidragep2atomt agaimst mndebirdblepeattiopk elurimh symthetiofl ) pr o
pyl . 2 TFAsalt N,w O ~0 a N b "a 00, 0 D ., CPD #R R-R.R6M Pt .
CVbss Spec. mwgadﬁsﬁ% %rﬁi:i’epﬁxbmnamwea%mg ﬁ&@é&vﬁ’ﬁ?ﬂ?ﬁ@ﬁ%ﬁﬂenyl TFA
sal t 504- pyri )éﬁ?ﬂg

sal t hydr ogen3 8p &Q{y‘; %\lg'(l)gr 0- - ( CH2) ZCH( S03

) (CHz) , hydr ogen534pheny| SO sal t 524- pyri dyl 4-f | uor o- car boxynet hyl
. TFA The compounds of thls invention may possess one or more

salthydrogen348pheny|534 yridyl 4-fl uoro-4-(nmorpholin-4-yl)butyl.hydrogen43
1phenyl 2 TFA &simamwel nﬁfPPEVFAS‘FCFIUé?@PQUﬁé% ﬁ%éhﬁ?ﬁf@tﬁ be PZVé"G‘P%%ﬁphenyl TFA

sal t 554- pyrld A4-( rrolldlnl |2 TFA

2l t 264%byr i APETADIR) B ABrettiOEH o Y AT BRERAD JBREERY) T

sal t 574- pyri %Hﬂcﬁtb&%ﬁeﬁvi&&dﬂ@(&@éd%tmn ér naming of a partlcular compound

HO hydr ogen232. 8- 237. 9phenyl sal t 584- pyri dyl 4-f | uér o- - ( CH Ng salt.
il

TFAhydr ogen4]mpﬂr§r§p wbm ayd icthins Xs| m@emﬂe{datdomc}/md& byﬂamdmnhr&lhydr ogen4
%pgganRg&ngt St érgers an muc?ures ;gcgmc~orNot€\1e%sé %hereo% %he meghcl)\tlis CPD

Spec. m e604- pyL.i W yl 614- pyri dyl

4-fluoro-2-(pyrro tﬂfé d?;t%ll'fiﬁ{/ y%%&?nig gg % eny oglh%npyri dyl 4-fl uo
ro- 3-[ @bi s( 2-dtpfecixyrabhy hye wnuhgmﬂfiﬁ;the iyt ésdendipeusyion in Chaptér 4 of

sal t 634- pyri gyl 4-f 1 uoro 3- hydrogen386pheny| cyanonet hyl am ng ropyl . 2 TFA
sal t 644- pyri dyidreamegd GrganieChesristry”, 4th gidion J. March, John Wiley and

sal t hydr ogen | 4-fl uoro-4-am nobutyl . 2'I'FA
sal t hydr ogenﬁ&%ﬁﬂ%éﬁ% #ég% 4-f| uoro- 2- (4-net hyl pi perazi n-1- hydr ogen416
phenyl yl)ethyl . 3 TFA

sal t 6?4-pyri dyl 4- Al"phwmacemld@lmhcaepthbwwmﬁlfendrmna&&p@m iehfEAhat

sal t 684- pyri dyl 4-f | uor o- 2- cyanoet hyl hydrogenl171. 3- 172. Sphenyl 694 %}vll‘l dyI 4-f

| uor o- net hyI sis| ysedyl iy prapgeimns phargraceytisal, comgposition @a@4s genexally r o~

AOJ (Q
0

safe, non-toxic and neither biologically nor otherwise undesirable, and
includes an excipient that is acceptable for veterinary use as well as
human pharmaceutical use. A "pharmaceutically acceptable excipient”
as used in the specification and claims includes both one and more than

one such excipient.

25 A "pharmaceutically acceptable salt" of a compound means a salt
that is pharmaceutically acceptable and that possesses the desired

pharmacological activity of the parent compound. Such salts include:

(1) acid addition salts, formed with inorganic acids such as

hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric



CPB #R R2R RsM Pt. CMass

Spec. m e704- pyri dyl 4-fl uor o- 1- (hydr oxynet hyl ) propyl hydr ogenl176. 6- 178. 2pheny
| 714- pyri dyl 4-f | uor o- 4- cyanobut yl . 15 April 2002
TFAhydr ogeN8Y 99520624y | 724- pyri dyl 4- f | uor o- 3- guani di nopr opyl . 2IncivERP808Bgpheny
| TFA734- pyri dyl 4-f | uor o- 2- guani di noet hyl ._ 5.

TFAhydr ogen376phenyl 744- pyri dyl 4-fl uor o- 3- (4- net hyl i m dazol - 1- hydr ogenpheny

|yl ) propyl . aid, and the like; or formed with ic acid ic aci
TEA764- pyri dyl At T tor e 3 (oo T ot da OTEouG agids such as acefigadid, | 5

Bt B lrlersd eyt oo o, 5
i s( ?:{a ri S?Ina%ﬂmm%ah%{#ﬁ& !&%ﬁ%%@ﬁﬁméﬂi%aﬁ%m 4 acid; madels- - ( cHs)
NL( CH, ), N( CH, —0 1~ . &~ NOa N
N TS 11 S e PERR Sy Al Rl ot BBl flid 385 Mo © N O @

Formul as (1) \ielrexPbészosd)benroic@did, cibiRamic acids neagddlittadfl, formul a (S), and
the other groups are as defined bel ow are: Rs N R3 ~14 R

R2
CPDR R3R2R RAmethaneswifonicpeid, sthangsulfopingeido §@nethanecdisulfoniaarid,
phenyl hydr og

93. 5- . . ] .
296. 5814- pyx%g&%@gﬁ%giﬂf%lﬁﬁﬁﬁwa?ﬁﬂgm& RSige A=HBELRLIZERE LY | hydr og
3-trifl aeddh : 2 5 : .
226, 9534 pyr (o P R Py el A8, 4ok enesultogic acid
240, 6844- pyr iyt piyatsaifenit swthgmbtiybivydhi® 8yt Ssems 1-carboxylic acid,

300854- pyri dyl_hydr ogen2- net hoxyphenyl| hydr,ogenhydr ogen> .
3008641%yri dyglH Qﬁ@%—’%@én‘ Mﬁ eilﬁﬁkgyﬁﬁwgte@y&-sg@pxyhc

HOl 220- 252874- pyy indyi hver.ogen3: chl:ar a=4- . .
HC1220- 23088 F.%’% :33%//1}‘? \éd%ge‘ﬁﬁﬁ%gg %Bé‘éefﬁﬂ‘ %:%%% PE&%{%%%;&%MQ&%“
HC1250- 25289 4:cpd fliatyyhetdlf@g e adid, | glacsribenid, pyet-osrnaidhydroyhbph #oid 99 w 0

acid, salicylic acid, stearic acid, muconic acid, and the like; or

(2) salts formed when an acidic proton present in the parent
15 compound either is replaced by a metal ion, e.g., an alkali metal ion, an
alkaline earth ion, or an aluminum ion; or coordinates with an organic
base such as ethanolamine, diethanolamine, triethanolamine,

tromethamine, N-methylglucamine, and the like.

"Pro-drugs" means any compound which releases an active parent

20 drug according to Formula (I) in vivo when such prodrug is
administered to a mammalian subject. Prodrugs of a compound of
Formula (I) are prepared by modifying functional groups present in the
compound of Formula (I) in such a way that the modifications may be
cleaved in vivo to release the parent compound. Prodrugs include

25 compounds of Formula (I) wherein a hydroxy, amino, or sulfthydryl
group in compound (I) is bonded to any group that may be cleaved in
vivo to regenerate the free hydroxyl, amino, or sulfhydryl group,
respectively. Examples of prodrugs include, but are not limited to

esters (e.g., acetate, formate, and benzoate derivatives), carbamates



OO0OaNp. i b~ ONONN CPDR RBR2R RcM Pt. CMass#~

Spec. 904- pyri dyl hydr ogen4- f | uor ophenyl hydr ogennet hoxy . ]

2244HC 914- pyri dyl 6- chl or 04- f | uor ophenyl hydr ogenhydr ogen229. 35 Aptil 2002, pyr
dyl 6-trifl uaio®92e624uor ophenyl 2- nor phol i n- hydr ogenl126. 4- et hy IpéTyHrPos/bomy 128.
2932- ( 2- hydr oxyet hyl - hydr ogen4-f | uor ophenyl_hjglr ogenhydr ogen

. 349am no) - 4- pyri dyl HO 942- ( HQ( CH2) 20hydr ogen4- f | uor ophenyl hydr ogenhydr ogen

. 393(CHz) 2 o _d3 : . .
NH| - 4- HO pyri é?/ FQSI\%’-I\% éh IIrrlgtt R’/}]aglrrlln r?gﬁti/o@ ry (l))g%fnlzpfﬁotfgrﬁégﬁtelﬂ?%?cﬂuggselﬁhydr ogen

. 379et hyl am nepmpokifidsyofiRbrbida (13 amel thexiykdlydr ogen4- f | uor ophenyl hydr ogenhy
dr ogen

. 393pr opyl - am no) ;. 4- HC. pyyi dyl 972- n- propyl am no: 4- hydr ogen4- f | uor ophenyl hyd
rogenhydrogen . 361@]?#"69%%1 tgegtmend Wfto?l élsgaqs@ m@u&m CPDR R3R2R RsM Pt .
CMVassSpec. 982- ( 3- hydr oxy- hydr ogen4- f | uor ophenyl hydr ogenhydr ogen

363propy! - amt n0)  AklChEithg the BiseiRe Y Mg vhY SRS & itaaRqmY! o

HC 1002-;cet yldigease rbtlty dedrghpinf 4 uoiapldthlabyiapbeRxpbys egep347pyri dyl
HO OO0 a Nis wWN~ONNi 15 Agril 2002 WO 991 20624 - PCTI EP98/ 06472 -
33 predisposed to the disease but does not yet experience or display

symptoms of the disease,

(2)inhibiting the disease, i.e., arresting or reducing the
development of the disease or its clinical symptoms, or

10 (3)relieving the disease, i.e., causing regression of the disease or its

clinical symptoms.

A "therapeutically effective amount” means the amount of a
compound that, when administered to a mammal for treating a disease,
is sufficient to effect such treatment for the disease. The

15 "therapeutically effective amount" will vary depending on the
compound, the disease and its severity and the age, weight, etc., of the

mammal to be treated.

The nomenclature used in this application is generally based
on the IUPAC recommendations, for example:

20 @) a compound of Formula (I) where B is carbon, Q is -NR'-, -O-

@
or -S-, and is a group of formula (S) is numbered and named as

follows:

4 2
s R

5 /N 2
L
X Q

7 1



[11. Conmpounds of Fornmula (1) where Bis carbon, Qis -O, R and R6 Pl are
hydrogen, is a group of fornula (S), and the other groups are as defi ned
below are: R2 Rs N\ Ry R3 O CPDR RZM Pt . 15 April 2002
C1014- pyri dWyDAIR#GAdr ophenyl 141-1431022- chl or opyri m di n- 4-y| APCT/BPISHBHENY| 22
4. 8-225.21032-am nopyri m di n-4-yl 4-f| uor ophdamyd 252. 9- 253. 71042- et hyl t hi opy
rimdin- 4-yl4-fluorophenyl 182.5-183.9 5 |IV. Conpounds of Formula (lI) where
Bis carbon, Qis -NRwherBQaONBs, Rl is4p OR®Y E&Fg SHPRPaRH ROr Nul a
(T), and the other groups are as defined belowis: %s R~Rs R4 WO

991 20624 - 34 25e hydrogends naawd-re 8+pittnd-20nridinRt-yiPtH-pyrrolo(3,2-

C1054- pyri dyl ﬁfl ugr ophenyl hydr ogen256- 257 V. Conpounds of Fornula (1)
where B is ca ,8"(3%3 -NR,"- R6 is Pl hydrogen, is a group of fornula
(W, and the other groups are as 5 defined bel ow are: R NRR NRs N'a R
CPD #R1RZR4Mass Spec.

n e1064-5pyri dyl 4-f| uor ophenyl hydr ogen1074- pyri dyl 4-f | uor ophenyl hydr ogen .
HCl

sal t 1084- pyri @) 4- f | ugremresndof Farmpla M) vduge B dsicarhong Q is NRor $pheny! 3-
(i mdazol -1-yl ) propyl 3991104- pyri dyl 4-f | uor ophenyl net hyl . HC

sal t 3051114- pyri dyl 4-f|>@§|f§phenyl ethyl . Hd

sal t3181122-[ (2-Kydr. l.) am no) - 4~ ri dyhd-f1 uar o nyk hydr ogen . HC
S8l 13501135 | P ShATn nyi Lt ereap ok ot BBl U rBRRRC O RERERET |

sal t 3491142- [ gidwslr oxypr opyl ) am no] - 4- pyri dyl 4-f1 uor ophenyl hydrogen . HC
sal t 3641152- net hyl am no- 4- pyri dyl 4-fl uor ophenyl hydrogen . HCl

sal t 3201162- br ono- 4- pyri dyl 4-f | uor ophenyl Q}qér ogen . HO salt369 O

5 N e 2
B
NS Q
7 1
10 where Q is -NH, R’ is 4-pyridyl, R’ is phenyl and R’ and R® are

hydrogen, is named as 3-phenyl-2-(pyridin-4-y1)-1H-pyrrolo([3,2-
clpyridine.
(i11) a compound of Formula (I) where B is carbon, Q is -NR*-, -O-

el
or -S-, and is a group of formula (U) is named and numbered as

15 follows:

where Q is -NH-, R' is 4-pyridyl, R® is phenyl and R’is
hydrogen, is named as 7-phenyl-6-(pyridin-4-yl)-5H-pyrrolo[3,2-
20 clpyridazine.

@iv) a compound of Formula (I) where B is carbon, Q is -NR*-, -O-

(el
or -S-, and is a group of formula (V) is named and numbered as

follows:



~0o 0aNwbi cnoONON CPDR RZR Mass Spec.
nm ell72- met hoxy-4-pyridyl 4-f 1l uor ophenyl hydr ogen . HC
sal t3211182-[ ( 3- am nopr opyl ) am no] -4- pyridyl 4-fl uor ophenyl hyth Apxi2002HCI
sal t 3631192wipyedrzo6ed! am no- 4- pyri dyl 4- f 1 uor ophenyl hydr ogen . pEk/EP98S/06472
sal t 3221202- car boxynet hyl am no-4- pyridyl 4:fguor ophenyl hydrogen . HC
sal t 3641214- pyri dyl 4-f | uor ophenyl 3-(2-ni troi m dazol - 1-yl) propyl . HC
sal t 4441224- pyri dyl 4-f 1 uor ophenyl 3- (4- qet hyl i4n dazol - 1-yl ) propyl . HC
sal t4131234- pyri dyl 4-f 1 uor ophenyl 3- (4- sgt hyl/pi perazi n-1-yl ) propyl . HC
sal t 4311244- pyri dyl 4- f | uor ophenyl 3- @ifor p N ;é, yl)propyl . Hd
sal t4181254- pyri dyl 4-f | uor ophenyl 3- gty Liam ropyl . I-1d ’
sal t 3621264- pyri dyl 4- f | uor ophenyl 3- (4 %71 r &ni dazol - 1-yl ) propyl . HC
sal t 4441272- acet yl am no- 4- pyri dyl 4-f | uor ophényl hydrogen . HC1348 O .0 0 a N
wbO~aONAoO,, o NN 15 April 2002 WO 99/ 20624 PGI/ EP98/ 06472 - 37
VI. Conpounds of Forrmula (I) where Bis carbon, Qis -NR -, R6 is hydrogen,
iR; a group of fornmul awhére QuizdNHe, Rtiset-pgridyh R aisphraytiahdRdak@RSw ar e:
N

are hydrogen, is named as 7-phenyl-6-(pyridin-4-yl)-5H-pyrrolo(3,2-
5 d]pyrimidine.
(v) a compound of Formula (I) where B is carbon, Q is -NR*-, -O-

or -S-, and

(el
is a group of formula (W) is named and numbered as follows:

ey
3 \N Q
4 5

10
where Q is -NH-, R' is 4-pyridyl, R® is phenyl and R’ is
hydrogen, is named as 7-phenyl-6-(pyridin-4-yl)-5H-pyrrolo[2,3-
b]pyrazine.
(vi) a compound of Formula (I) where B is nitrogen, Q is -CH-, and
L
15 is a group of formula (S) is named and numbered as follows:
, B
6 /N N ;
4 3

where R’ is 4-pyridyl, R? is phenyl and R’ and R® are
hydrogen, is named as 1-phenyl-2-(pyridin-4-yl)-1H-pyrrolo[2,3-
20 blpyridine.



CN N Rs ~a R CPDR R2R6R4Mass#Spec.

n el1282- met hyl am no- 4- pyri dyl 4-fl uor ophenyl 6- net hyl am nohydrogen . 2

HCO 3491292-i mi dazol - 1-yl met hyl - 4-f | uor ophenyl hydr ogenhydr ogeri5. April 2002

HCl 414car bowy bsrzoépo- 4- pyri dyl 1302- di met hyl am nonet hyl - 4- f | uFEPE®6IEdr oge
nhydrogen . 2 -19-

HC 391car bonyl am no- 4- pyri dyl 1312- net hyl am nonet hyl - 4-f | uor ophenyl hydr ogenh

ydrogen . 2 : <. e
HCl 377car bony?va{)rri no- 4-ap§/°rn|1 ?/H%QEFBF%&? éll)r}?}}?liﬁ Bﬁ'é% %ﬁ@ﬁ?ﬁlq %5? o%ﬁlehyl hydr og

enhydrogen . 2
HC 431car bonyl an‘i@ pyri dyl 1332- ( 4- met hyl pi per azi n- 1- 4-f | uor ophenyl hydr og
enhydrogen . &nd is a group of formula (T) is named and numbered as follows:

HCl 446yl - net hyl car bonyl am no- 4- pyri dyl 1344- pyri dyl 4-fl uor ophenyl 6- di net hyl a
m nohydrogen . 2 HC133413~4-pyridyl 4-fLuor enyl 6- met hoxyhydr ogen .

|1 C13211364- pyri dyl 4-f1 uor ophenyl 6- et I tﬁthydrogen . HC1337 O~0 0 o. N
wi on~ao0NN CPDR RZRBR MassKSpe .

m el372- (2- et hyl t hi oet hyl -3-chl oro qul I'ny d@enhydr ogen . 2

HCl 396am no) - 4- pyri dyl 1384- pyri dyl 4-1 r ophienyl 6- acet yl am nohydr ogen .

HCO 3481392- ( 2- hydr oxyet hyl am no) - 4- f | udr ophenyl 6- net hyl am nohydr ogen . 2

HCl 3794- pyri dyl 1402- acet yl am no- 4- pyri dyl 4-f | uor ophenyl 6- acet yl am nohydr oge
n . HA 40514Z2- met hoxynet hyl car - 4-f | uor ophenyl hydr ogenhydr ogen .

HC 378bényl - ami no- 4- pwhiedy R 49 2-162+dylnRY iy phenyloamid R’ ahdRumreophenyl hydr oge
nhydrogen . 2 ) .. '
HO 405car bonyh%#&%agsP. is pamedyas kphepyl-gr@yaidinrd-vh13-paremlefhény| hydr ogenhy
drogen . HC 3@]# -ghl or 0- 4- pyri dyl 4-f | uor ophenyl 6- chl or ohydr ogen .

HCl 3591452- ( 2- roxyet hyl am no) - 4- f | uor ophenyl 6- ( 2- hydr oxyet hyl - hydr ogen .
2 (vii) a compound of Formula (I) where B is nitrogen, Q is -CH-,

HCl 4094- pyri dyl am no) 1462- ( 3- hydr oxypr opyl - 4- f | uor ophenyl 6- ( 3- hydr oxy- hydr o
gen . 2

HCl 437am no) - 4-3 f’tliyl propyl -am no) 1472- (4- hydr oxybut yl am no) - 4-f | uor opheny
| 6- (4- hydr oxyandy| - hyvisoygroup of facrmda41])yis napedand numberedcasfollowsco n H
ONO O NN CPDRLRzRsR Mass#Spec. 2

m el 482- ( 2- met hoxyet hyl am no) - 4-f | uor ophenﬁ 6- (2- net hoxy- hydrogen . 2

HC 4374-pyri dyl et hyl - ami no) 1492- (3- pei NQXymj opy! - 4- f I uor ophenyl 6- (3- met hoxy
-hydrogen . 2 N 51

HCl 465am no) - 4- pyri dyl propyl - am no) I, i nopr opyl am no) - 4-f |l uor ophenyl
6-(3-a5{'§nopropyl -hydrogen . 4 HO 4354-fyridylamno) OO NOwya ,o0 _ao00
N N April 2002 WD 991 20624 PGT/ EP98/ 06472 -41 VII. Conpounds of
Formula (1) where Bis nitrogen, Qis -CH, R and Rs are hydrogen, is a

f f | S), d th t her . :
group of formula (S) where h‘ % g-pyeridﬁr R0 phenyl and R’ is hydrogen, is

named as 7-phenyl-6-(pyridin-4-yl)-7H-pyrrolo[2,3-c]pyridazine.

(viii) a compound of Formula (I) where B is nitrogen, Q is -CH-,

P|
15 and Ci is a group of formula (V) is named and numbered as follows:

R
T’N | e
ane M/

where Q is -NH-, R' is 4-pyridy}, R’ is phenyl and R® and R®
- are hydrogen, is named as 7-phenyl-6-(pyridin-4-yl)-7H-pyrrolo[2,3-
20 dlpyrimidine.



are as defined belowis: RR Rs NN~/ ~~ RR3 . CPD #R1lRzM Pt .

C1514-f | uorophenyl 4-pyri dyl 202. 1-206 s VIII. Conpounds of Fornula %I wher e
Bis carbon, Qis -NH, R3 and R6 Pl are hydrogen, is a groufS5#prii@fRal a
(~, and t hav@etm®62gr oups are as defined belowis: R2 Rs N NECHERSORD2

#R RZMass Spec. m el524-pyridyl 4-fl uoropheampd 290 to Wile the broadest
definition of the conpounds of this invention is set forth above, certain
conpounds of Formula (1) are preferred. For exanple, 15 April 2002 WO

991 20624 PCTI EP98/ 06472 -42 A preferred group of compounds is that wherein
------ is bet sBnttive édfpounig bf thit hheerstion pre avifelipwesf erred groups are
as follows: (1) First, a nore preferred group of conpounds is that wherein:

5Qis -NR4-; and Pl is_a g oup represente%,by formul a (@é‘ ¥%t,hin t hese
1 -
2
R6

preferred and- nofeorpenads et Formuha (1) aph ﬁﬁ?-@’%’r: &¥r s of
conmpounds is that wherein. R3 is at the 7-position; and to i s hydrogen,
al kyl, al koxy or hal o< referably hydrogen, nethyl, nethoxy, fluoro or

chl oro, nost ferabl dr. n (ctohl e Aad referred
and even nor éﬁquﬁ'gggp,r ed grdﬁ%&@,%ogp\%&%ﬁ*%@y %‘%ﬁg‘% gneu rgggggs%ggé%rrpounds
i s thatswher idfindd bélowadare: Pyridyl or 4-pyrimdinyl ring optionally
substituted with a is substituent selected from heteroal kyl, -NRR (where R

and R are independently of each other hydrogen, alkyl, heterocyclyl al kyl
or heteroalkyl), -NR C(O Rb [where Ra is hydrogen or alkyl and Rb is

Dl




hydr ogen, al kyl or -(al kyl ene)-X where X i s hydroxy, al koxy, am no,

al kyl am no, di al kyl am no, cycl oal kyl, heterocyclyl, optionally 20

substituted phenyl, imdazole or -S(O aR (where nis 0 to 2 1&rAbrit2002

al kyl)], -NWSO2RU62§Wwhere R is hydrogen or al kyl and R' is" al kyl/EP98/06472

(al kyl ene) - X where X is hydroxy, al koxy, am no, alkylam no, dial kylam no or

-S(OaR (wherenis Oto 2 and R is allyl)] or -OR (where Ris alkyl or

het eroai kyl ), nore preferably R is a 4-pyridyl ring 25 optionally

substituted at the 2-position with a substituent selected from 15 Apri

2002 WD 991 20624 PCTI EP98106472 -43 am no, acetylam no, nethyl anj no,

di met hyl am no, net hyl sul fonyl am no, 2-hydroxyethyl, 2-hydroxyethyl am no,

3- hydr oxypr opyl a~ni no, 2 am noet hyl am no, 2-am noethyl, 3-am nopropyl,

2-di net hyl am noet hyl , [TETHORY, —2F NyUdTr pXyEet{ogy qr 2-grmetr ytamoethpRy-—%

R2 is an aryl ring, pr phenyl ri tli onaljl y substitjuted iWth

one or two substituent fromal kylf, haljo or |-OR (j(wherg R is

al kyl), nore preferabl ri ng{ substituted w tjh onq or tjwo

substituents sel ected , flboro, [chl oo or jnmet hgxy, qnst
r

preferably 4-fl uorophg b R3 |s hydrogen, alKyl, Halo
het er oal kyl, nore pref fogen| nethyl, ¢hloraq, fldoro,
2- hydr oxyet hyl , 2-am n P di net hyl am nogt hyl ,| nost| preflerabl
hydrogen. Wthin thesg nore preferred and |partijcul arlly preferréd
groups, an even nore [ F oup pf compounds is |that {15 whereinf R4 |s
hydr ogen, al kyl, cycl( eroal kyl, acyl, jheterjocycllyl al Kyl , -{OR5

(where RS is hydrogen, f eroa| kyl ¢r hetlerocycl yl gl kyl )i,
-(al kylene)-Z or -(alK al kylene){Z mhérein: Z i 9 cyano; 20 - COOR
where R 1s hydrogen ¢ CONRgRO whére RB is hydroden orj al ky], RO
i s al koxy or -(alkyl en pr Reland RO togetherf with the |nitrogen
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where R, R and R12 |gh by 2F repfgsent] hydrlogen |or allleyl, pg R
and R 1 together are - e n {¥ 2 o8 3; (& 8 0 D
~ "\ : = 12 2 2! =
- @0 =) 9 e K < ~ o)
[ o] wm Vel (3] o [ ed A=
o i L [+>] i A a i —
<
L =z
= ] = =] = =1 =1 =] =
= 9 3 ) ) 5] [3) 15 Q o
X . |2 O|F O fE |FP (P O|F (P |2 |B
« [ = = [ P 1 = = = =
T C T O OIE I OIE OB OB OB
= -~ = < = = <~ < £
> >
5 ) g > =,
= £ = < =
2 |B 2 2 |2
o = 5 . =
. < n - <« :
e £ . & £ &
° 5 =) ) =]
2 1§ |§ |2 [E | -
£ |5 |E |8 |8 | B |8 |&
= E a4 ] & = R & 4
& S s S S s e e _1s
-2 &8 218 |8 |8 B8 | Bl B|g B|g >
3 g5 8§38 8|38 g]ls gl B3 8|3 |3 £
T EFEIE EIS 2R EIE 2T 2§ 2% £
< Al Al o w oA aw AW Y /e A
&~
& & |& |& |8 |28 |8 |8 |B
~¥ ! ~ft - ¥ - ~ ~ ~t
3t
a — ~ ™ <« 0 © o~ w o
O




-COR13 where R13 is al kyl, heteroal kyl, heterocyclyl al kyl, aryl, aralkyl,
het eroaryl or heteroaral kyl, preferably hydrogen, nethyl, ethyl,

2- hydr oxyet hyl , 3-hydrogypropyl, 2-am noethyl, 3-ani nopropyl ,152Apx 2002

met hyl am now0lyL0623- net hyl ami nopropyl, 2-di nmet hyl am noet hyl , p@r/EPisiocdnr i |
2002 WO 991 20624 PCT/ EP98/ 06472 - 44 di net hyl am nopr opyl ,

2- (nmorpholin-4-yl)ethyl, 3-(norpholin-4-yl)propyl, 2-(piperidin-1-yl)ethyl,
3- (pi peridin-1-yl)propyl, 2-(piperazin-1;yl), ethyI

3- (pi perazin-1-yl)propyl, hydroxy, netho%% 2- hydrogyethoxy,

3hydr oxypr opoxy, 2- nethylanlnoethogy, 3- et hyl am nopr opoxy,

2di net hyl am noet hoxy, 3-di met hyl am no- propoxy, 2-(norpholin-4yl)ethoxy,
3- (rmor phal i n-4-yl) propaxy, 2- (prperrdrn 1- yI)ethoxy,

3- (pi peri gIM= Iy PTPPaxy] 2= Cprperqzr = yHgttoxyror—Sr{prograzrmt
yl ) propoxy, norle preferabjy hygdrogen, netlhyl, fhydroiky, nethoxy,
2(nnrpho|w n-4-lyl ) - et hyl , | 2- (npr pholii n- 44yl ) etthoxy jor 2-{pipefidin{l 10
yl)ethyl. |(2) Another norg preterred groyp of |conpounds |s that wherein: Q
is -NR4-; tand BRI is gropp represented by forjmula (W. MWthip these
preferred ﬁnd nore preferfed grfoups,| an g@ven npre 15 preferred grolyip of
conpounds s $Hat whereinl R6 |s at |the 6- posijtion jof rihg (W andjis

sel ected {&on Hydrogen, a]kyl, |al koxy, halo, -[NR C(OR' (wherg Ris$
hydr ogen, |&l kyl{ or hyydroxyal ky] and{R' i$ hydrjogen,| al ky], cygl oal kyl or
- (al kyl eng¢) - X where i s hydroky, alfkoxy| 20 gm no,| al ky] am np

di al kyl amino, heterocycly] or tS(O"'TR (ywherefn is|0 to R and| R if al kyl)]
or -NRS(zR' [whgre Ha's hpyeroggn or §I kylgand B idalkyl or pfal krgene)-x
where X i $ _hydn®xy, & kogy? an¥o, akyl am no,|{°di alleyl ami no of~- S( BraR

(where n ijs 0 tfo 2 and R {is alkyl)], preferaldly hydrogen, nethyl, |nethgxy,

fl uoro, cﬁloro am no or pcety|am ng, nos$t 25 |prefegrablyl hydr pgen. WO

991 20624 {%5 15 Aprif 200R PCT|EP98,06472 WtHin these pfreferfed ahd noife
preferred|grougs, particularly|preferred|groug of donpounds ip tha
wherein: K& isfa 4-pyridy] or #-pyrimdifgyl rijng ogtionally spbstituted
with a substityent selectpd frpmhefjeroalkyl, -NR R (whee Rand R arg¢, 5
independeﬁtly of each ot her, hydrogen, alkyl, heterocyclﬁtalkyl or
het er oal ky ) —NRaC([O—Rbf tTwereRajTS iI)UIUgtII or—fatkytamd—Rb—s
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al kyl am no, di al kyl am no, cycl oal kyl, heterocyclyl, optionally substituted
phenyl, imdazole or -S(OnR (where nis Oto 2 and R is to alkyl)],
-NRSO2R" [where R is hydrogen or alkyl and R' is alkyl or (d5Aprd20p2X

where X isvwiydyzosys al koxy,
(where nis 0to 2 and R

het er oal k

yl),

nore preferably R

am no,

al kyi am no,

or

di al kyl am no g/Eigtdsiz
s alkyl)] or -OR (where R is alkyl
Is a 4-pyridyl

ring optionally substituted

at the 2-position with a substituent selected from 15 am no,
met hyl ami no, di net hyl ani no, net hyl sul T o&§l ~ani no,
2- hydr oxyet hyl am no, 3-hydroxypropyl am no, 2 am noet hyl am no, 2-am noet hyl,
3-am nopropyl, 2-di nethyl am noet hyl, nethoxy, 2-hydroxyethoxy or’

2-di met hyl am noet hoxy. Rz is an aryl ring, preferably a phenyl ring

acetyl am no,
2- hydr oxyet hyl ,

opt i onal |y—sthstrtotet—2o—ntH—on 4= p e-ected—Hremalkyl ,
hal o or -|JOR (where R is al kyl), norle prd bhenyl rinﬁ subgti tutfed
W th one jor twp subs$titugnts del ectled fr fluogo, chloro |or
met hoxy, [nmost prefefably}4-fldorophenyl; ih these preferrgd, nore
preferreq and parti¢ul arlly 25 prefdrred even|nore|prefqgrred
group of |gonpounds is that wharein:i R4 | al kyl, cycl oallkyl,
heteroalk%?,gacyl, het er dcycl yl al kyl, - RS i s|hydr¢gen, |al kyl{,
het er oal K& Or| het efocyclyl al Kyl ), |- (al K '
- (al kyl eré-CC»(aI kyl ene)-Z wherein: 30 VD 991 20624 |- 46
_COOR wHere R is hydrogen of alkyl: 15 b pCT| EP98/ 06474 -ccﬁRBRg
where R8 |is hydrogen or &l kyl,| RO ils al K kyl epe) - COOR , jor Rg and
RO togetfer wifh theonitiegen |atomiio whi g at ﬁchedﬂforrmﬁ
heterocydl e; 5% C{=NR ) (MR 11R¥2) VRere |R S R12{¥ndep@ndend y
represent[ hydrjogen or alkyl, ¢r R |and RIT togethe[ are|-(CHfJn Wjere S
2 or 3; dgr
S
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-COR13 where R ~ is alkyl,

het er oaxyl or

2- hydr oxyet hyl , 3-hydroxypropyl, 2-am noethyl, 3-aninopropy|?
met hyl am nwas $pyio6243- et hyl am nopr opyl ,
3di et hyl am nopr opyl ,
2-{pi peridin-1-yl)ethyl,
3- (pi perazin-1-yl) propyl, nethﬁéy,

2- met hyl am noet hoxy, 3- ﬂhy
3-di et hyi am nopr opoxy,

hydr oxypr opoxy

di et hyl am noet hoxy,

3( pi peri di n-
3- (pi per gz
2-(morphdlin 2
2- (pi perijdin-1
t hat wherfei n:
Wthin these p
nore prefledred
15 April
or hal o,
pr ef er abl

parti cul
4- pyri dyl

het er oar al kyl ,

| -yl)prop

Fabl y

L pyri
> al

D 4-yl
Lyl ) etthyl .
Ris {0 ;
ef erfed and
group of com
WO 99

[ ogen,
r ef er i

il

et er pal kyl ,

h

het er oal kyl ,

ydr oxy,

2- (nmor phol i n-4-yl)ethyl,

het er ocycl yl al kyl ,
pref erably hydrogen,

aryl, aral kyl,
met hyl, ethyl, 10
April 2002

2- di met hyl am noet hyl , PCT/EP98/06472
3- (nor phol i n-4-yl) propyl,
3-(piperidin-1-yl)propyl,

2-{pi perazin-I1-yl)ethyl,

2- hydr oxyet hoxy,
| am nopr opoxy,

315
2

2- (mor phol i n- 4yl ) et hoxy,
3- (nor phol i n-4-yl) propoxy, 2-(piperidin-I-yl)ethoxy,
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) et hyl ,

and
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-COORS' where R24 is hydrogen or al kyl; -CONR uR26 where R~' and R26

i ndependently represent hydrogen or al kyl or R~ and R26 together with the
nitrogen atomto which they are attached form a heterocycl e; 1B60April 2002

- C(=NRZ' ) ( NRoR8Ad62where RZ', R26 and R~ independently represpot/Ehssiieagen or
al kyl, or RZ and R26 together are -(CH2)n where nis 2 or 3 and R29 is
hydr ogen or alkyl; or -COR where R3 is al kyl, heteroal kyl,

het erocycl yl al kyl, aryl, aral kyi, hetergasyl _or heteroaral kyl, preferably
hydrogen, nethyl, ethyl, 15 2-hydroxyethyl, 3-hydrOxypropyl, 2-am noethyl,
3-am nopropyl, 2 nethylam noet hyl, 3-nethyl am nopropyl,

2- di met hyl anmi noet hyl, 3di net hyl ami nopropyl, 2-(norpholin-4-yl)ethyl,

3- (nor phol i n-4-yl ) propyl, 2 (pi peridin-1- yI)ethyI

3- (pi peri drm=t=yt)propy prpetaz =yl \CLII_yI,

3- (pi perazj n- 1- dr oxy| met hoxy, {2- hydr oxydt hoxy, 3 20

hydr oxy- prjopoxy 1 hoet hoxy, 8- net hyl am|nopr gpoxy, 2

di et hyl anj noet hyl am no- pfjopoxy, 2-(|nor phol i n-4yl) et hoxy,
3- (nor phol § n- 4- - (pi peridi p-1-yll) et haxy,

3(p|per|d|m§1 y
3- (pi peraz ol Y
2- (nmor phol
2- (pi peri
t hat wher
April 2004 WO 9

pi pefazin{l-yl)ethoyy or
e preferably hydrogen, hydroxy, fethoxy,
P- (nof phol if n-4-yl) et oxy gr
Anot her npre pifeferred grjoup of ¢onpounds ifs
Pl isla group represanted by formhla (W. 15
PO8/ 0p472 149 Wt hin|thesq preferfed and norfe
e preferred gr gp ofbconpggnds i $ot hat

wher ei n: IS , al kogyl|or h )Nefer |y hijqgen
met hyl , hoxy l oro| nost pre erably hydrogen. Wthin thege
preferred jand m groups, particularly prefierred group of
conmpounds jt3 th is p 4-pyridyll or 4-pyrijmdinyl|{ring
optional | yjssubs h subptituént sel ected frdm hetergal kyl, -NR R
(where R aedl R dent|y of edch other, hydrlogen, alkyl,
het erocyclyl al k roalkﬂ?) {XR "'C(O Kb [wHere R {s hydrogenp or
al kyl and R is yl or m(al<&lenq)-x where |X i s hydroxy, al kgxy,
am no, al ' Mo, —fyctoatkyt—tretgrocydtyts—op{Tomat 1y
substituted phe , imidazole or tS(ONR (wherein is|0 to 2 and R is
al kyl)1, /R [whef® R |8 hyg§ogen§or aEkyl |&.d REis alk§l or i5
(al kyl ene)faX wh §°e Xls%\ydr Y, a§°koxJ§°am' E‘o, alfé‘kylarﬁ’no, di gl kyl am n¢ or
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with one or two substituents selected fromalkyl, halo or -OR where Ris 25
al kyl, nore preferably a phenyl ring substituted with one or two
substituents selected fromnethyl, fluoro, chloro or methoxy,15wml 2002

pr ef er abl y WOMpRGRéOphenyl . 15 April 2002 WO 99/ 20624 PCT/ BROBERBASZT2- 50
Exenpl ary~articularly preferred conpounds are

3- (4- Fl uorophenyl) - 1- hydr oxy- 2- (pyri di n- EyL)-lkkpyrroIo [ 3,2-b] Pyridine.
3- (4- Fl uor ophenyl) - 1- net hoxy- 2- (pyridin-4-yl)-1H pyrrol o[ 3, 2-b] 5 pyridine.
3-(4-Fl uorophenyl)-2-(pyridin-4-yl)-1Hpyrrolo [3, 2-b] pyridine.

3- (4- Fl uorophenyl)-2- [2-(2-hydroxyethylam no )pyridin-4-yl] -1H pyrrolo

[ 3,2-b] pyridine.
3-(4-Fluorophenyl)-1-[2-(piperidin-1-yl)ethoxy]-2-{pyridin-4-yl)-1H 10
pyrrol of

3- (4- Fl ugr ophe - nmor phol i n-}4-yl ) et hoxy] - 2- pyri&in-4#y|) IH pyrfol o
[3,2-b] - :
3- (4- Fl ugr ophe nor phol i n-4-yl ) et hyl || - 2- (pyri difn-4-yl)-1H
pyrrol o[ J 2 i ¢di ne. |15
3- (4- Fl ugra&phe ] pi per|i di n-]1-yl )t hyl] -2-(pyridin-4-yl)-1H
pyrrol of I di 4- { 4- Bl uor dpheny] ) - 6-{ pyri ¢gi n-4{yl)-%H pyrjrol o
[ 2, 3-b] :
6- (2- Acet nopyr ifdi n-4-yl)-7- (4-|f | uorjophenyl ) -5H pyrtol o [[2, 3-h]
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30 yl)propoxy; particularly wherein R
R2 is 4-fluorophenyl; R3 is hydrogen;
WD 99/ 20624 PCT/ EP98/ 06472 - 63 nanel vy,
3- (4-fl uor opbOROR42- [ 2- ( 2- hydr oxyet hyl ami no) - pyri di n- 4-yl | - PBT/EP98/06472
pyrrol o-[3, 2-b] pyridi ne. Anong those preRérred conpounds of formula | in

which ------ is Pl between B and -CR -,

formula (S), (~ or (V~ also such are preferred wherein Qis -0O;
particularly wherein R3 is hydrogen,

IS 2-(2-hydroxyethyl am no)-4pyridyl;

and R

al kyl ,

cycl oal kyl ,

het er ocycl yl al kyl, halo, -ORI9 (where R19 is hydrogen, ]
or heterocyclylal kyl), -(alkylene)-2Z" or -(alkyl ene)-CO (al kyl ene) -2"

i s hydrogen;

15 April 2002
15 April 2002

and is a group represented by-

het er oal kyl ,
het er oal kyl

al kyl ,

wherein: Z" is cyano; to -COORS where R~ is hydrogen or al kyl; -CONR~RZS
where Ru RS PETOETt Ty T TeprgsentThytroggen atkyt—ortR—eand Rzs
together With t itrogeph atomto whichithey |are tached fofma
het erocyclle; -J(=NR~f ) (NRFR~) where|RZ', |R~ and R~ | ndepgndentfly 1
represent |hydrdg al kyyl , of R2' Jand R28 tdgether aref-(CH2)n erenis
2 or 3 and R~ ifs hydrogenjor alkyl; |or -qxramhere is plkyl] hetgroal kyl,
heterocyclggajk ryl, pralkyl, hegteroaryl qgr hetjeroarpl kyl} pargicularly
wher ei n R‘v:sge ridyl|{or 4ipyrimdinyl rirg optlional|y substityted with
a substitté?t Y, cted| fron hetefoal kyfl, -NRR (Mmhere{R an§l R 4re,
i ndependensl y qf each ot her, hydrogén, allkyl, theterfocycl yl al kyl or
het eroal kyl ), -INR C(lORb [wherg R is hydroger] or al kyl Aand Rb is hydrogen,
al kyl or q(al ky - X where X{is hydroxy, al Koxy, jam no} al kyl am fpo,
di al kyl amfno, qycl odlkyl, {dnetefacycllyl, gptiorally jsubst|tuted phenyl, 25
i mdazol efjor -$(0O aR™ (whigfe n|®s Ofto 2fand R is falkyl)], -NRSO2R' [where
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-540r two substituents selected fromal kyl, halo or -OR where Ris alkyl;
particularly wherein R6 is hydrogen, met hyI nmet hoxy, fluoro or chloro; and
R is a 4-pyridyl ring optionally substituted with a substitd8pri 2082t ed
tom am no, wetdb&edi no, di net hyl am no, acetylam no, 5 nethyl Bar/Epes/e6mn no,
2- hydroxyet hyl, 2-hydroxyethyl am no, 2 amngethyl, 2-dinethylam noethyl,
nmet hoxy, 2-hydroxyethoxy or ~ di nmethyl am noet hoxy; particularly wherein Rs
is hydrogen; and R2 is a phenyl ring substituted with one or two
substituents selected tomnethyl, fluoro, chloro or nethoxy; pir,s! cularly
wherein R3 is dr r opyI
2- am noet hyl , %yan?%gﬁg}lgg?/%m%lﬁkpy%hﬁ%e?ﬁgc rcﬁ]yl am hopr opy

2- di met hyl am reogtdup of fordiutet(8), aad tioe otheer grodpé e ph(ﬂeﬁheﬂ bhdlpwtdrek

3- (nor pholin-4yl)propyl, 2-(piperidin-1-yl)ethyl, 3-(piperidin-1-yl)propyl,
2- (pi perazinl-yl)ethyl, 3-(piperazin-i-yl)propyl, hydroxy, nmethogy,

2- hydr oxyet hoxy, 15 3-hydroxypropoxy, 2-nethyl am noet hoxy,

3- et hyl am nopr opoxy, 2di net hyl am noet hogy, 3-di et hyl am nopr opoxy,

2- (nmor phol i n-4-yl ) et hoxy, 3-(norpholin-4-yl~ropoxy,

2- (pi peridin-1-yl)ethoxy, 3-(piperidinl-yl)propoxy,

2- (pi perazin-1-yl)ethoxy or 3-(piperazin-1-yl)propoxy. Anmong those
preferred conpounds of formula | in which ------ is 20 between B and -CR -,
and is a group represented by formula (S), (~ or (W and RZ is an aryl
ring, also such are preferred PI wherein is a group represented by formula
(W: and R6 is hydrogen, alkyl, halo, -NR C(OR' (where R is hydrogen,

al kyl or hydroxyal kyl and R' is hydrogen, alkyl, cycloal kyl or

-(al kyl ene) - X 25 where X is hydroxy, al koxy, am no, alkylam no,

di al kyl am no, heterocyclyl or -S(O R' (wherenis Oto 2 and R is

al kyl )] or -NRSQZR' [where R is hydrogen or alkyl and R' is al kyl or

-(al kyl ene) - X where X i s hydroxy, al koxy, am no, alkylam no, dial kylam no
or -S(O nR (wherenis Oto 2 and R is alkyl)]; particularly wherein (a
is -NR -; particularly PI 15 April 2002 WO 99/ 20624 PCT/ EP98/ 06472
-55wherein R~ is a 4-pyridyl or 4-pyrimdinyl ring optionally substituted
with a substituent selected fi~om heteroal kyl, -NRR (where R and R are,

i ndependently of each other, hydrogen, alkyl, heterocyclylalkyl or

heteroal kyl), -NR C(O R [where R is hydrogen or alkyl and Rb is 5

hydr ogen, al kyl or -(al kylene)-X where X is hydroxy, al koxy, am no,

al kyl am no, dial kyl am no, cycl oal kyl, heterocyclyl, optionally substituted
phenyl, im dazole or -S(OnR (where nis O0to 2 and R is alkyl)],
-NRSOZR" [where R is hydrogen or alkyl and R' is alkyl or -(alkylene)-X
where X i s hydroxy, al koxy, am no, al kylam no, |0 dial kylamno or -S(0O aR
(where nis 0to 2 and R is alkyl)] or -OR (where Ris alkyl or

het eroal kyl ); particularly wherein R2 is a phenyl ring optionally
substituted with one or two substituents selected fromal kyl, halo or -OR
where Ris alkyl; particularly wherein R4 is hydrogen, alkyl, cycl oal kyl,
het er oal kyl , acyl, heterocyclylal kyl, -ORS (where RS is 15 hydrogen, al kyl,
het er oal kyl or heterocyclylal kyl), -(alkylene)-Z or

- (al kyl ene) - CO- (al kyl ene)-Z wherein: Z is cyano; -COOR where R is

hydr ogen or al kyl; -CONReR where R8 is hydrogen or alkyl and RO is 20

al koxy or -(alkylene)-COOR , or RB and RO together with the nitrogen atom
to which they are attached forma heterocycle; -C(=NR)(NR 1'R 2) where R,
R 1 and R 2 independently represent hydrogen or alkyl or R and R' together
are -(CHz)o



25 where nis 2 or 3 and R 2 is hydrogen or alkyl; or -COR'" where R3 is

al kyl, heteroal kyl, heterocyclyl alkyl, aryl, aralkyl, heteroaryl or

heteroaral kyl; particularly wherein R6 is at the 6-position atfoApdl 2W2ect ed

from hydr og&09am962d/| , nethoxy, fluoro, chloro, anmino or acetpdTaRIa@§472Nd

R is a 4-pyridyl ring 30 - optionally suypstituted at the 2-position with a

substituent selected from am no, nethylam no, dinethylam no, acetyiam no,

met hyl sul f onyl 15 April 2002 WO 99/ 20624 PCT/ EP98/ 06472 - ~6am no,

2- hydroxyet hyl, 2-hydroxyet hyI anmi no, 3-hydroxypropyiam.no, 2 510 15

am noet hyl am no, 2-anjnaeth 3-am nopropyl . 2-dipgethyl -am n etrhvl :

nmet hoxy, 2-hydroxyeth %y gr 2 di met hyl am ndet hoxy: parti)'cul arly wher¢in
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A subgroup of the conpounds of fornula I

al kyl ,

nonosubsti tuted am no,
(where R14 wergaee©gen or al kyl),

het
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di substituted am no,
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- COCR14,
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are those wherein Rs is hydrogen,
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- (al ky| &$Aprik@0024

-CONRI SRi s (where R15 and #EHEP98/06472

i ndependent |y represent hydrogen or atk31,-or R15 and Ris together with the

nitrogen atomto which they are attached forn1a het erocycl e),
(where nis an integer fromO to 2 and R ~ is al kyl,
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particu
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15 April 2002 WO 99n0624 PGI/ EP98/ 06472 -63 form a heterocycle), -S(O pR ~
(where nis an integer fromO to 2 and Rl~ is al kyl, am no, nonosubstituted
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het er oal kyW@99/206t4r ocycl yl al kyl ), ------ is 5to 15 20 Pl brr™ERIS/OB47TANd
-CR1-, R2is an aryl ring and is a group reggesented by fornula (W; and Rs
i s hydrogen, alkyl or halo also such are preferred wherein (1 is -0O;
particularly wherein R is a 4-pyridyl or 4-pyrimdinyl ring optionally
substituted with a substituent selected from heteroal kyl, -NRR (where R
and R are independently of each other hydrogen, alkyl or heteroalkyl), or
-OR (where Rils @y! {or hgterodl kyl); Rarticullarly gpherein RRM.Pta(phenyl
ring optionallly substijtuted with one or two sullstituents sdlected from
alkyl, halo orf -O# where R is allkyl; particularlly wherein Rs is hydrogen,
met hyl , met hox fluorfo or chlorfo; and RI is al4- pyridyl r| ng optionally
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conpounds represented by Formula (la): (la) wherein: 25 Qis -NR -, -O or
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represent hydrogen or alkyl, or R and R~ together are -(CHz)s where n is
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15 represent hydrogen or alkyl, or R2' and R28 together are -(CHz)a where n
is 2 or 3 and R29 is hydrogen or alkyl; or -COR3 where R 3 is alkyl,

het eroal kyl, heterocyclylalkyl, aryl, aralkyl, heteroaryl or 18ApH28P2I kyl ;
and their mrewammesutically acceptable salts, prodrugs, indi Waiusegiosanmers,
20 and mixtures of isomers. Anpong the-céfpounds such are preferred wherein
Ais nitrogen; particularly wherein Qis -NR4-; particularly wherein d is
-NR4-, particularly wherein R2 is an aryl ring; particularly wherein R3 is
at the 7-position; and R6 is hydrogen, al kyl or halo; particularly wherein
R3 is hydrogen, alkyl, halo or heteroal kyl; 25 particularly wherein R is a
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2- (pi perjazi n- 118 hyl | S3-|@i perfgZi n- 1L 31 ) prR@y! . hdSxys met hgky,

2- hydr oxlyet hoxyk Bhydrd ptrfppoxy,",Z- ni p&hyl apgnoet N@X Y« | < <

3- net hy| s3an) ROPT-600XYS 2 et hylﬂﬁ‘i Ho—€ th'y', S=—ch—nethytan ToPt WPUAY,

2- (nor phpl i . n-4-yll) et ho 3- (norjphol i n} 4-yl) pr opoxy,

(pi perlidin-1tyl) prppoxy, | 2-{pi perazin-1-yl) 30 .

2( pi perifdin-1-yl)eghoxy,
i ropoxy; pafticulprly M"lerei n{R3 and R4 are
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WO 991 20624 PCT/ EP98/ 06472 - 67
fluorophenyl)-2-(pyridyl-4-yl)-1H pyrrol o[ 3, 2-b] pyridine; particularly
wherein R3 is hydrogen R4 is nmethoxy; R is 4-pyridyl; and F@ABrimooz
quorophenyQ% , 3-(4-fluorophenyl) -1- et hoxy- 2- (pyrldyl 7&@5
pyrrol o[ 3, 2 ?pyrldlne particularly wherein E% i s hydrogen; 3

(nor pholin-4-yl)ethoxy; R is 4- pyridyl ands i's 4-f|uoropheny| nanel y,

3-(4-fluorophepyl) [ 2 lin-4- t hoxy] - 2- ( pyridyl - 4-yl H—pyrrolo[
3, 2-b] pyri di nelil};i ﬁ}’i”éﬂﬁ‘-ﬁ;&ﬂ%’ﬂé\‘ &EW&‘@ }Sd‘g"é‘g?nFéliSs ohr 6)%35? R is
4-pyridyl, and RZ i s 4-flugrophenyl; nanely

3-(4f|uoropheny|) 1- hy gxy- 2- (pyrldln 4-yl)-1Hpyrrol o[ 3, 2- b] pyri di ne; 1o
particularly h P is
4- pyri dyl, an‘é"ﬂ%@fbée Ta-f1 uor%ls%gﬂ%bo E(W’)', ﬁd %QO&I&%&)@%{? algl
3-(4-fl uor ophegghfhed Heldi 2eei di n-1 yI)ethoxy]-2-(pyridin-4-y|)-1FprrroIo[3
,2-b] pyridine; particularly wherein R3 is hydrogen; R4 is
2-(nmorpholin-4-yl)ethyl; R is 4-pyridyl; and R2 is 4-fluorophenyl; nanely,
3-(4-fluorophenyl)-1-12 15

(rmor pholin-4-yl)ethyl]-2-(pyridyl-4-yl)-1H pyrrol o[ 3, 2-b] pyri di ne;
particularly wherein R3 is hydrogen, R4 is 2-(piperidin-1-yl)ethyl; R 1is
4-pyridyl, and R3 is 4-fluorophenyl, nanely 3-(4-fluorophenyl)-1-(2

pi peridin-1-yl)ethyl]-2-(pyridin-4-yl)-1H pyrrol o[ 3, 2-b] pyri di ne. Anpbng
those preferred conmpounds of fornula la wherein Ais 20 nitrogen also such
are preferred wherein Qis -O or -S-; particularly wherein R2 is an aryl
ring, and R3 is at the ?-position; particularly wherein R3 is hydrogen,

al kyl, cycl oal kyl, heteroal kyl, heterocyclylal kyl, halo, -OR" (where R9 is
hydr ogen, al kyl, heteroal kyl or heterocyclylal kyl), -(alkylene)-Z" or

- (al kyl ene) - CO (al kyl ene)-Z" wherein: 25 Z" is cyano; -COOR24 where Rz4 is
hydrogen or al kyl; -CONR ~R ~ where R25 and R26 i ndependently represent
hydrogen or al kyl or R~ and R26 together with the nitrogen atomto which
they are attached forma heterocycle; 15 April 2002 WD 99/ 20624

PCT/ EP98/ 06472 -ss-C(=NR2' ) (NR ~R ~) where R2', R~ and R29 independently
represent hydrogen or alkyl, or R2” and R2s together are -(CHZ)awhere n is
2 or 3 and Rte' is hydrogen or alkyl; or -COR3 where R3 is alkyl,

het er oal kyl , heterocyclyl 5 alkyl, aryl, aral kyl, heteroaryl or

het eroaral kyl; particularly wherein R1 is a 4-pyridyl or 4-pyrimdinyl
ring optionally substituted with a substituent selected from heteroal kyl,
-NRR (where R and R are independently of each other hydrogen, alkyl or
het eroal kyl ) or -OR (where R is alkyl or heteroal kyl); particularly wherein
RZ is a phenyl to ring optionally substituted with one or two substituents
selected fromalkyl, halo or -OR where Ris alkyl; particularly wherein R6
i s hydrogen, methyl, fluoro or chloro; and Rl is a 4-pyridyl ring
optionally substituted with a substituent selected from am no, nethylam no,
di nmet hyl am no, 2-hydroxyethyl, 2-hydroxyethylam no, 2-am noethyl,

2-di met hyl am no 15 et hyl, methoxy, 2-hydroxyethoxy or

2- di met hyl am noet hoxy; particularly wherein Rs is hydrogen; and R2 is a
phenyl ring substituted with one or two substituents selected from nethyl,
fluoro, chloro or nethoxy; particularly wherein R3 is hydrogen, nethyl,

et hyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-am noethyl, 3-am nopropyl,
2-met hyl ami no 20 ethyl, 3-nethyl am no-propyl, 2-dinethylam noethyl,

3-di nmet hyl am no



2- hydr

"afr o

r Opoxy,

3- (nor phol i n-4-yl) propyl,
3-(piperidin-1-yl)propyl,
nethoxy,

2- (pi perazin-
oxyet hoxy,

1-yl

et

hyl ,

15 April 2002
t hyl am nopr opoxy, PCT/EP98/06472

2- (nor phol i n- 4-yl) et hoxy,

propyl, 2-(norpholin-4-yl)ethyl,

2- (plperldln lyl) et hyl,

3- (pi perazin- 1y|)propy| hydr oxy,

3- hydr oxy- pwopwmun42nethylan1noethoxy,

2- di met hyl ami noet hoxy, 3 25 di net hyl anin
3-(norpholin-4 yl)propoxy, 2-(piperidin-1-yl)ethoxy,
3- (pi peridin-1-yl)propoxy,

2 (piperazin-1-yl)ethoxy or
3- (pi perazin-1-yl)propoxy. Among the conmpounds of fornula la also such are

preferred wherein Bis n|trogen particularly wherein Qis -NR4-;
particularly 30 Wh et R—R—f ity o3 G R3_1s at
the ?-position; and Rp i h/dr)gen alkyl qr halg; partjcularly whetein R3
i s hydrogen, 15 Apr} & 280p WD 99/ 20624 PQTI EP9g/ 06472 - 69 al ky|, hal ¢ or
het er oal kyl ; particul Iygwygrbln , R is g.4-pyrjidyl of 4pyrim ﬂﬁn_L‘ring
optionally substitute vm(ghﬁ E bstifgent 4& ect ddfronRet er oal gl & N R
(where Rand R are ipdepenflently of {each grher Rydrogen al kyl S
het eroal kyl) or -OR (Where Ri§ aIkyI or heteroalkyl) 5 particufjarly
wherein R2 is a pheny] ring]optionalljly subgtitutgd wth one or tjo
substituents selected fromal kyl, hallo or {OR whgre R ijs al kyl;
particularly wherein R is ”Egd' gen, kyl,acyclcgjkyl et er oal L@I _aeyl,
het erocycl yl al kyl , -dRs (whpege|/S is dr oggn, eroal ky|mofo |O
het erocycl yl al kyl ), -}l kyl pre)esZ or |eq al k)bene) GD(aI lew| ene) - Z} shete o,
lo Z is cyano; -COOR| wherel R | s hydiijogenial al Kyl; -JOERBRI wh Le gg (
RO independently repriesent ngdrg@ggen o al kylg or and t oget hgr g1g]
the nitrogen atomto which tﬁeygare Etacheé?forr1glhetegocycle; o 1e
-C(=NRI)(NR'i R 2) where R, 'Sand RE2 i nd@&bendg@ |y rl&present d'Boe® gr
al kyl or R and R11 tjoget her—""ar-é -(CH&®) n whéte n{Ks 2 g3 and S =
hydrogen or al kyl; or} -CORIB where R13 is &l kyl, {heterdal kyl,
het er ocycl yl al kyl, arlyl, arpkkyl, heteroaryl or keteroaralkyl gt | cul arlly
wherein Rs is 20 hydrlogen, pEthyl, fluoro ¢r chidro; and R is al g-pyr{dyl
ring optionally substLtuted’gfth a sbbstitygent sql ected fronlaniqg, 5 |5
met hyl anmi no,=di net hyl j&i no - ngdr oxyét hyl | £2- hydrgxyet|hgl am no, s '*—*;
2- am noet SN2l met iyl ami npSel Byl , 82 hoxy ,g°2-hycg)oqu oXy or < |5
2- di et hyl oet hoxyf, partjgu i dHhydrdggn; RZ i a<Eha§yl
ring 25 sulystiMuted with onggo | ect from 0] VAN
fluoro, chfery or metkexy—and +RyH——eht-ero—Fuetre;
2hydr oxyet hyl, ®- ani noet hyl "?r ¥ pdf&i cul arl ":éwh_g‘ar e";én
R4 is hydrogen, met hyll , ethxc, ggdrox%§ropyl, o |0 |
2-am noethyl, 3-amn E%opyl,az- , et Hyd.am no @i—i?:%yl,
2- di met hyl am noet hyl ,} 3- di megh m@rﬂmﬂ % 4y|)eth§| 5 15
3- (nor pholin-4-yl)prgpyl, 2-$p sB-(pé?erldln-lz 35| 5
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met hyl am nopr opoxy, 2-di met h§l pmi nB& ¢BhoRy | 3- & 11ed hy 4rd nog pr opjoxy
2- (mor phol i n- 4-y1 ) et Hoxy, SL'g;rJrquh |i§4%/|g@rgd@, % 5 E
(pi peridin-1-yl)ethoxy, 3-(pRpEgi dehi £ YB) prapp@Xy.o 2-diPerdzi n-{1
TIE ¥|8 ¥|E v1E |5 &
= |E|® 8| 8|S B|® 8|& 4
EIZ E|ISE|E E|L EIE S
Sl S 2|8 E|§ |8 % = |= (= |=
TSR R E RIS RlE SRR lE R
sE EE 5 SR EIEREREE
g8 |5 2|le 2R E| § B|R|B|A
Al S 8|t St § | B <+ [ [+ [«
Q2 ® | o ~— oy ) < {19 {©-
A #H AN | ™ o [~} o M N | M
@) i =i - —{ L | —{ i Lo i




yl ) et hoxy or 3-(piperazin-1-yl)propoxy. Anong those preferred conpounds of
formula Ia wherein B is nitrogen also such are preferred wherein Qis -O
or -S-; particularly wherein R is an aryl ring, and R3 is aft 5tAnsil 2002

7- posi tion; keul arly 1o wherein R3 is hydrogen, alkyl, s

het er oal kyI“,KP éitog%ocycl yl al kyl, halo, - 9 (where Ri9 is h;?ﬁ'?logen},ﬁx‘glnkyl ,
het eroal kyl or heterocyclylal kyl), -(alkylene)-Z" or

-(al kyl ene) - CO- (al kyl ene)-Z" wherein: Z" is cyano; 15 -COORS where R-' is
hydrogen or al kyl; -CONR ~Rzs where R~ and R26 independently represent
hydrogen or al kyl or R~ and R26 together with the nitrogen atom,to which
they are_attached forma heterocycle. -C(=NRZ')(NR~ re R~ . R- and
R~ independ%;] y 20 fepfesent (hydrogen jor alkyl,|or R~ and R ~|toget her

are -(CH&~ renis or 3lanq Rz9 ifs hydrpgep of al kyll; or -|JCOR30 whefye
R3~ is dl&yl¢ heteropl kyl, hetlerdcyclyl} al kyl| atyl t aral Ryl , hdt eroaryl pr
het er oarfaf kyk, |Barti (F a8l y w8 4 R 18s a @p*éi B or |& pyril& di nyl
ring optli ondR1 P subsiTt if%ed wiltth |82 25 sist it |@ni™s¢Fect ed ™~ rom|™
het eroallkyl, -NRR (Whefe R and R are j ndependeptly of each other
hydr oger, al kyl yr hgetefqoai kyl}), {or -OR (wherg R{islal kyl jor het|eroal kyl )}
particullarly wherein| R2|is a ghenyl ring optipnallyjsubstijtuted|{wi th one |or
two subgtituenfss sel gct from allkyl , 0 or{-OR where Rlis al Ky ;
particuljarly whgrei n{E6 s hydEDdER, met [l |Of |&oro ¢ chIc%, and R
is a 4-fggei dyl|xing PPtijenal | Yy syBStitued B fBrily 2002 99k20624 -
PGTI EP99/ 06472 =71wi [ & substli t yent sel ected| fi t+om am no,| et hyl am no,
di met hyl|ami no, | §0 15{ & mEdr oxy B NV , dr oxy &t Hgﬂl ag no, | & ami ndgt hyl ,
2- di net Ryl aani hFet hy| & m& hoxy,& 4-Aydr ogfet hog HE H3%i med 1 ani[ et hoxy:
particullarly whEr ei n|His | hydrodeh; s a phengl |G ng § stit%ed Wit
one or tjwo subsE’itueﬁEs | ect{d |{&om hyl , B % D.E’chl @ or t hoxy;
parti cul artywrerer R3S Nygrogem, hyt—ethyt— T 2hydroxyethyis
3- hydr oxypropy}] , 2-afi noet hyl ,| 3-fami nopjr opy! , | 2nkt hyRami noet hyl,g’
3- et hyl} am nopr opyl 82'-@ met Mg gm noethyl , 3di net h? Team nopr oy l},2
2-(rmrp}'iglin-4-yl)et‘r | | 'E3- (nmyrhHol i n- 4t yl ) prppyl, 282 pi pere difh{Eyl ) et hy} ,
3- (pi perjiedi n- 1} I)pr)EyI.,E 2-(Fi$er;azi n-le=yl ) et byl , gg __g g ,rg
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Il P wherein is a group as defined above and Y and Z are groups convertible
to the group WD 99120624 15 April 2002 PCT/EP98/06472 -72R2 B/ /| -, R~ ~Q
and R, R2, ------ , B and Q are as above, or s 10 b) i ntrodudBrypri 2002
subst i t uentw@oszmdtor R4 into a conpound of fornmula R2 B~ -. pcHEP$3/E¢A72P
wherein , CHor -NH, or Ib Rl, Rz and BQare as above, and QL is «cC)

I ntroducing a substituent Rl in a conpound of formula R2 P Ila Pl wherein
and Rz are as abpve, or d) converting a conmpound of formula R Bl . R~ P Q
Id 15 April 2002 WO 991 20624 PCT/ EP98106472 -73 wherein P represents a
group represented by formula (S), (T)~ (V) or (W~
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5 Ro NR3 (S) Rso N R3 (T) Rso NN~ R3 Nor s~\NR (W) to (V) wherein R~
is chloro or brono and R3 is as above, into a conmpound of fornula I,
wherein R6 is al koxy, nonosubstituted or disubstituted amnm no, 152002

al kyl , or ewofserod2he nmanufacture of a pharnmaceutical |y acceppabippogedsrz of a
conpound of fornmula | carrying an acidic andfjpr basic substituent,
converting such conpound of fornmula | into stich salt. Conmpounds of this

i nvention can he reacti shown
bel ow. The stam ng né’t%é%‘?gﬁ’é%g’%ﬁﬂ‘ﬁ%ége‘ﬁbé}eﬁéaﬂl %pFBparttn gﬁ?hgﬁ@[@ 20 25
compounds are either availab rom commerci al suppliers such as Al drich
Chem cal Co., (M I waukee, sepnsin, USA), Bachem (Torrance, Cal ifornia,
USA), Emka- CheRf gre Hydioyl%@ ilwan AP of YormuPASPard EhdbBRM AdupY _
met hods known to those [led in the art follow ng procedures set forth in
ref erences suciresas @efdmed beloav iH:eser' s Reagents for Organic Synthesis,

Vol unes 1-17 (John Wley and Sons, 1991); Road's Chem stry of Carbon
Compounds, Vol umes 1-5 and Suppl enent ai s (EI gvi er Science Publishers,

1989), Organic Reactions, Volunmes 1-4Q (,Joh | ey and Sons, 1991), March's
Advanced Organic Chem stry, (John WI ﬁ’ oa 4th Edition), and
Larock's Conprehensive Organic Transfo s '(VCH Publishers Inc., 1989).

These schenes are nerely illustrativegdf sone nethods by which the

conpounds of this invention can be synthesized, and various 15 April 2002
WO 991 20624 PCTI EP98/ Q8d4L2——Z4 nndifications-t.o these schenes can he nade
and will be suggested [tGPBH# |skilledRin the drt haB’ng rdf er MbBEL'E t hils
di scl osure. The starti ng. mat q-rl aI s and the i nternedi at es |of the reactifon

may be isol ated and Pyt gesttet—tsi oY +of Iﬁ fgues] S
i ncludi ng but not i nilt #’to - ﬂ’tl?’éﬁﬁ}@ﬁ‘y di sti ’Pﬁfﬁé’ ?;?[126 Bati of,

chromat ography, and tHhe like. Such materials |may be charccterl zed

5
VIIIL. Compounds of Formula (I) where B is carbon, Q is -NH-, R* and R’
GL
are hydrogen, is a group of formula (V), and the other groups are
as defined below is:
R2
Re N
T M S
N N N
e "
CPD # R’ R’ Mass Spec. m/e
152 4-pyridyl 4-fluorophenyl 290
10

While the broadest definition of the compounds of this invention is
set forth above, certain compounds of Formula (I) are preferred. For

example,



usi ng conventional neans, including physical constants and spectral data.
Schenes A-M descri be nmethods to synthesize conpounds of io Forrmula (1).
Scheme A Conpounds of Formula (1) where ------ i s between B a$oApriRR002 Q pi
is -NR -, iwoagequp of forrmula (S) or (T) and ot her groups peerpss/sefl ned
in the Summary of the Invention are prepared,ss described 15 bel ow WO
991 10624 15 April 2002 PC TI EP98/ 06472 -75 (ﬁq R4 not HH R N5 R2 R RsY

R T R el o o ot B keSS BECD

the presence @ aads@R'abl e base such as sodi um et hoxi de or potassium

t - but oxi de, each in its respective alcohol as solvent gives a

~i keto-acetonitrile internediate of formula 3 ((see., Ivan Lantos, |. et

al. J. Og. Ch¥shisghisigraip z00re nodeired gnoupsmelaﬁébljowshe reaction can be
carried out in the presence of lithiumdii sopropyl amde or lithium

h t hyl di tetrah NH2 R3 .. WX Rs~N 6_
Ranan 0 2 RUR Fe 6 BRHEECT o D e iede X Garhe s N R (D)

5 Q is -NR'-; and

Pl
Ci is a group represented by formula (S).

Within these preferred and more preferred groups, an even more

preferred group of compounds is that wherein:
R’ is at the 7-position; and

10 R’ is hydrogen, alkyl, alkoxy or halo, preferably hydrogen, methyl,
methoxy, fluoro or chloro, most preferably hydrogen.

Within these preferred, more preferred and even more preferred

groups, a particularly preferred group of compounds is that wherein:

R' is a 4-pyridyl or 4-pyrimidinyl ring optionally substituted with a

15 substituent selected from heteroalkyl, -NRR' (where R and R' are
independently of each other hydrogen, alkyl, heterocyclylalkyl or
heteroalkyl), -NR*C(O) R® [where R® is hydrogen or alkyl and R’ is
hydrogen, alkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino,
alkylamino, dialkylamino, cycloalkyl, heterocyclyl, optionally

20 substituted phenyl, imidazole or -S(O) R' (where nis 0 to 2 and R'is
alkyl)], -NRSO,R" [where R is hydrogen or alkyl and R" is alkyl or -
(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino,
dialkylamino or -S(O)_R' (where n is 0 to 2 and R' is alkyl)] or -OR
(where R is alkyl or heteroalkyl), more preferably R' is a 4-pyridyl ring

25 - optionally substituted at the 2-position with a substituent selected from



R RR RBNI R4 R 15 April 2002 WO 99/ 20624 PCT/ EP98106472 -76 In
general , conpounds of fornmula _|I are commercially avail able or t he an be
prepared by nmethods well known in the art. For exanpl e, neth ﬂh¥ i nate
i s conmer cwa dy20624ai | abl e. Ot hers can be prepared from sui tmrraam/a&m ng
material s such as 2-chl oropyridi ne-4-carboxygic 5 acid, 3- or

4- qui nol i necarboxylic acid, 2- pyrazinecarboxylic acid, 4

met hyl - 5- pyri ' 4
Il ptha GRS, matyhmirh, At Mdatng PO LGB 2

pyrazi necar boxyl i ¢ acr | cat I oh react i on

Conpounds of aminulZhdsexyethyl, %hydmwdyadgﬂamhw 3-&ydfodypropylamino, 2-
and the like are

f1 uorophenyl aceto | e, pyridylacetonitrile,

comercially W&P?%P%‘Wkam% r%ﬁ%P@efZ‘cYb %@g&PBB%HYa’t 2'@hm@f3h¥hémé‘)¢§?kylgr oup
in3_1inas 3 id provides a ketone
of formula 4%%@{‘) Z%Hg%ﬂ% nglgur@%e?}{?ic%%gkﬁ ’g;an be prepared I5

directly, by reacting the sodiumsalt of an acid of formula RICO0' Na wth

a Grignard reagenR2mmwng?ﬁﬁwﬂy@pM@Mmgobﬁbﬁﬁly@@b@ﬁnﬁaﬂ on of 4
with a 3-am nop%rldl ne of formula 5 or a 4 amnopyridine of formula 6 where

Xis ahalo g geoptwo substituensiscieleced iﬁzsmp)allgrlvbglcaw ODBrwherefR f or nul a

7 or _8 respect The 2 den at| n. reacgti rried in the
presence of a &#X* H%em?ﬁr?%gf Pm ’Is% ‘fg'll@?eﬁﬁgt?ﬁ%gﬁl c acid in
an aromatic h&%é%&%‘éﬁ@é‘sél%c&dsﬁ‘bﬁﬁﬂie ﬂuo Ol 4ok & n:f@q} m&&pounds  of
formula 5 are either commerci al aval or they can be prepared by

nmet hods wel | ymfm'ablyﬁ-ﬂaomnhelﬁd;ramtarrpl e 3 25 am no-2-chloropyridine is
comercially avail abl e. 3-am no-2-chloro-6

10 R® is hydrogen, 'alkyl, halo or heteroalkyl, more preferably
hydrogen, methyl, chloro, fluoro, 2-hydroxyethyl, 2-aminoethyl or 2-
dimethylaminoethyl, most preferably hydrogen.

Within these preferred, more preferred and particularly

preferred groups, an even more preferred group of compounds is that
15 wherein:

R' is hydrogen, alkyl, cycloalkyl, heteroalkyl, acyl,
heterocyclylalkyl, -OR® (where R’ is hydrogen, alkyl, heteroalkyl or
heterocyclylalkyl), -(alkylene)-Z or -(alkylene)-CO-(alkylene)-Z wherein:

Z is cyano;
20 -COOR’ where R’ is hydrogen or alkyl;
-CONR’R’® where R® is hydrogen or alkyl, R’ is alkoxy or
«(alkylene)-COOR’, or R’ and R’ together with the nitrogen atom to
which they are attached form a heterocycle;
-C(=NR“}NR"R") where R, R" and R* independently
25 represent hydrogen or alkyl, or R and R" together are -(CH,) - where n
is 2 or 3; or
-COR" where R" is alkyl, heteroalkyl, heterocyclylalkyl, aryl,
aralkyl, heteroaryl or heteroaralkyl, preferably hydrogen, methyl, ethyl,
2-hydroxyethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-
30 methylaminoethyl, 3-methylaminopropy}, 2-dimethylaminoethyl, 3-



bronopyri di ne and 3-am no- 2- br onp- 6- met hoxypyri di ne can be pr epar ed by
follow ng the procedure described in Proudfoot, J. R, et al.

Chem, 38(24), 4830, (1995). 3-anino-2, 6-dichl oro-4net hyl pyrﬂﬂlm“@%zbe
prepar ed bywd ed/20624 ng t he procedure descrl bed in 15 April PODEPIADG6472
99120624 PCT/ EP98/ 06472 -77 G ozinger, K (44 .et al., J. Heterocycl. Chem,
32(1), 259, (1995). 3am no-2,5-dichloropyridine can be prepared by first

converting 5-ghh ?@aiﬁ - t4 ne as
described in J er oﬁ@}o%gﬁﬂ tlﬂb@%? % 27@)&31%94)[%0?83?1% dﬂ%fdr‘%ghcti on
of the vitro &(mwrﬁndﬁyl)éﬂi}d%l(m@idmel-@l)p@bpyl 2-(pipernzirbacyl)ethet,2
(1952). Conpounds of formula 6 such 4-am no- 3-chl oropéw; di nehand

Xy 3t he

4ani no- 3- chl cH-tPiperetinglyiprapyle hordnone peldwane d-ydrogye

(1578) and TAzRRprooss S35 R aminostndky, SypethiariEh 80%%248424851
t | b

respectivel y. dxﬂriétﬂyl‘&n%ﬁétﬂ@ ,begiﬂeﬂﬁgl%ﬂiﬁh'o%%j tero?@ gﬁﬁ%j y

foll owi ng the procédure descri snow,

941, (1975). yY)ethioxgs 8d4morphbdlin-4yBpromoxsy, @F(p8p¢1ridmn-ﬂi<§d)dthexy,

1H pyrrol o[ 3, 2b] pyridine or the iHpyrrolo [3,2-c]pyridine of Formula (1),
respectively. The cycl zatlon reacgtion. is ied o i.n the presence of
a pal | adi um (9r %I?IP@ ﬂs‘y BIRIPXs 2 O‘%&Pﬁr@lng' §((i$‘?ti’ﬁ %Q%Eﬁl’ﬂ%‘)lpal | adi um
(1) in the ﬁga]_q u nlnert
organi c sol vgil gu%ﬁy ﬁ%ﬂe&%%r geﬁ %&tﬁﬂ en, ’C,m%‘?fté ’quza O g.
Chem, 62, 26fkorphiblin 4%Q¥ét1@fld2$ﬁiﬁ&ﬁhbnn-4[yl)athd}&y o ipipReidin-R15 (1990)).

20 A corrpound of Formula (1) can be converted, if desire to ot her
conpoufs of Wathwla (1). For exanple, (i) A 1Hpyrrolo-[3,2-b] pyridine or
a 1H-pyrrolo-[3,2-c] pyridine of Fornula (1), where R is hydrogen can be
converted to [4\s gornespaondin und of For mul a (J) wher,e R. is not

hydr ogen by rt:%?ct‘li{ﬂ&ﬂ:} {%pg?fg?c)lompaq iR %od‘bq\q tPa\RHéf?%r Pis a

| eavi ng group under al kylating conditions (such as halo, nmesylate, tosylate
and the like) or an acylating RACOL wheyg -INR'S; &dvi Nng group under

acyl ating reaction conditions such as halo (preferabl y chloro). The
reaction is carried out in the presence of a strong base such as sodi um
hydride and in an aprotic April 2002 WD 99/ z0&X24 PGT/ EP98/ 06472 -78
organi ¢ sol vent such as te&ffahydrof uran, dimethylformanide, and the like.

(ii) A 1H pyrrol o[ 3, 2-b] pyri di elscﬁgﬁpqp-ll'?meﬁéll Iy forepala (Wine of Formul a
(1) can be substituted at the 7-position (R’ = 7-position) using 5 an ortho

lithiation proto ection of th nitrogen with an ortho
directing prot ectGWr]lg"‘B‘rhtg’t?ﬁe f?rﬁ% r‘fB?’fﬁ/Pgef Ry g\yﬁbﬁfl"e’(l%e

tert - bygoxy capiegered Prof toqrrcb dsGathatRterefrp! | owed by lithiation wth
a strong base such as lithiumdiisopropylamde, |ithium

2,2,6,6-tetrameth |p| peridine, n-butyllithiumor tent-butyllithiumin to
t et r ahydr of ur an 1 aft thel @positiomof ringi (W) and is belegtedoftpm bydrsgenhe

pyrrol o[ 3, 2 ne/ rroIo [3,2-c]pyridine ring. Treatnent of the
7lithio spem%’g\imaﬂkoﬁﬁ’ ct rophil e such as al kyl disulfide, iodine,

di met hyl f ormam de, carbon dioxide will give a correspondi ng

pyrrol o[ 3, 2- bMC’(ObR'e(wHé!ferRthb%r@gé}l %&ﬂbﬁﬁy&fcx@%ﬂlﬁ}l‘ #nd Rr jsubsti tuted

15 at the 7-position wth an iodo, rmyl or carboxy group respectively

((see Ghar purkydridgenehllal, cs&}mlkyksr sQall&.ﬂ;enéDXQwhﬁre{ Xag hydrosy haikex® Schene
B describes an alterpative nmethod to .synt heS|ze gp&] do Forrrula ()

where 20___. 3mipe:alkx dialgylamigy, proczsl ¥\ PEﬁJB 150

nvent fon. o sheaRs %ﬂ%ﬁ%ﬁ?ﬁ%ﬁgﬁ%@%&%ﬁ%ﬁﬁ i

NH2Z Rg . \ 9 B3a1kyl or -(alkylene)-X where X is hydroxy, alkoxy, amino, alkylammo
dialkylamino or -S(O) R’ (where n is 0 to 2 and R' is alkyl)], preferably

hydrogen, methyl, methoxy, fluoro, chlore, amino or acetylamino, most

25 preferably hydrogen.



I RS~ NRs NXs 5s s R3~i NRYN~XR~/ NNR-11 R 10 Rs i s R3 N\
1R ~N NR-~NR-HH((13) (12) 1. Br2 1. Br2 2. RB(OHp 2. R2B(OH) 2
RE R RS NRR RBN/ ~RE YNR-NR-HH(lI) (1) 1! 6 N~ RBAPiI2002R> R3
I ~ R~ Wdb884R (1) (1) (R4 not H (R4 not H) Condensat iPQI/EPR8/66472
compound of formula 9 with a 3-am nopyriding of fornula ~ or

4-am nopyri di ne of forrrula 6 where X is a halo group 5 (e.qg., chloro, brono
or iodo) gives an en t hen cycllzed to the

1H pyrrol of 3,
991 20624 PCTI
described in

> b oy it Bend bibefred gl pidks icEerbd Bxgifr. Y 600" o
R0 DrefiQra Eiolip6f dinpoeREs s Hltwhbyeifly oceedi ng a

Scherre A above E* condensation reaction is carried out

S
I n

the presence of Rsisia dipyridydor 4pprimidinyidingopyionally subdtitutednwith at i ¢

sol vent e.g.
13 with brom

SHOSHRaN bR eRO BB R NI OTH S AR ¥br oo

derivative Z
(where |%§Q me%i]:aﬁét ebgmll Bygpéﬁwl’%mﬁhven% %l under SEJZOJ?O
coupling r eadtetefbamym INRIG(Q)(Repvherd Raigrizdrdgeoe mlkFoand R is 866,

(1979)) gives I Hpyrrolo 10 ([3 2- b] &Ol di ne_or 1H pyrrol o[ 3, 2-c] pyri di

Formula (I) r
| H pyrrol of 3,
can be conver
| H pyrrol of 3,
hydr ogen, if

above. 10

15

20

25

30

kdregenyallyl on-lkylgnesKovbere K]lpmd@‘pm ajkoxy, amino,

ridign For mul are hydr
atzlggia% éh%%‘?’ i & %gmlm@?{% P‘é‘[‘%y ]2 B?WI ne or
szrbgmﬁfédignéng uﬁmaméll@of LSOV R Griiete s G126 2B PRE 0L he
desired | om ng t he procedures described in Sch
alkyl)], NRSO LR [where R is hydrogen or alkyl and R" is alkyl or -
(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino,
dialkylamino or -S(O) R' (where n is 0 to 2 and R' is alkyl)] or -OR
(where R is alkyl or heteroalkyl), more preferably R' is a 4-pyridyl ring
optionally substituted at the 2-position with a substituent selected from
amino, acetylamino, methylamino, dimethylamino, methylsulfonyl -
amino, 2-hydroxyethyl, 2-hydroxyethylamino, 3-hydroxypropylamino, 2-
aminoethylamino, 2-aminoethyl, 3-aminopropyl, 2-dimethylaminoethyl,
methoxy, 2-hydroxyethoxy or 2-dimethylaminoethoxy.

R’ is an aryl ring, preferably a phenyl ring optionally substituted
with one or two substituents selected from alkyl, halo or -OR (where R
is alkyl), more preferably a phenyl ring substituted with one or two
substituents selected from methyl, fluoro, chloro or methoxy, most

preferably 4-fluorophenyl; and

Within these preferred, more preferred and particularly
preferred groups, an even more preferred group of compounds is that
wherein:

R’ is hydrogen, alkyl, cycloalkyl, heteroalkyl, acyl,
heterocyclylalkyl, -OR® (where R’ is hydrogen, alkyl, heteroalkyl or
heterocyclylalkyl), -(alkylene)-Z or -(alkylene)-CO-(alkylene)-Z wherein:

Z is cyano;

12 or

i ne of
ogen

r than
eme A



Scheme C Schenme B describes an alternative method to synthesize a conpound
of Fornmula (1) where ------ is between B and -CR-, Qis Pl -NR-, is a
group of formula (T) and other groups are as defined 20 in tHA8ARHRAPY of
t he | nvent ivg0.9920600 991 20624 -81 NHPG R3 ~N Rs 14 NHz O Rs ~PCT/ERISAURs 17
15 April 2002 PCT/EP98I 06472 O Rz~L 15 n-BuLggPGIN ORa , ~ R2Z ~-N Rs 16 O
R~ XRWI18 ~ R3, Rz base NRs 19 Rs Rz RB N~~ NR-H(l) Rs R r RB NN

Ra (1) (R4 not H) Reaction @‘ongfv@ng@qpyigq? &iofﬁl la 14 where PGis
an ortho 5 to directing am no protecting uch as tert but oxycar bonyl ,

pi val oyl or benzoyl, prefer-8@ONRRVwheyé R uhbrdmgzm*moallkg'lcﬁg fscaliokg o 5,
where L is a | eavi ngt ﬂqgup under_acyl aat@ﬁq gondltlon .. al koxy
(preferably nethoxy-8 9%@&95)0@ &R/ |and Ro together ﬁhemtryg@maém) or
preferably N, O dine d m - |.- 4-.am nopyri di ne
derivative of forrru oh%k‘g&l {flﬁy%'gaétﬁlc‘h%gg%%%rﬁ%%% %n the presence of a
strong bgse such as n-butyl. U(LNR}?)(NR“M)%@@RWQQP%dquﬂd erflenlt S
such as diethyl ether, tetrahydrofuran, and t |i ke ((see., Sugasawa, T.

et al. J. Am @npresesshydregen asalkxllgvif)‘)andll?/&ntqg@plyen aienéCEE) cwhezeai al | y

avai |l abl e.
is 2 or 3; or

-COR* where R" is alkyl, heteroalkyl, heterocyclylalkyl, aryl,
aralkyl, heteroaryl or heteroaralkyl, preferably hydrogen, methyl, ethyl,

10 2-hydroxyethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-
methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl, 3-
dimethylaminopropyl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl,
2-(piperidin-1-yl)ethyl, 3-(piperidin-1-yl)propyl, 2-(piperazin-1-ylethyl,
3-(piperazin-1-yl)propyl, hydroxy, methoxy, 2-hydroxyethoxy, 3-

15 hydroxypropoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 2-
dimethylaminoethoxy, 3-dimethylaminopropoxy, 2-(morpholin-4-
yl)ethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-1-yl)ethoxy, 3-
(piperidin-1-yl)propoxy, 2-(piperazin-1-yl)ethoxy or 3-(piperazin-1-
yl)propoxy, more preferably hydrogen, hydroxy, methoxy, 2-(morpholin-

20 4-yl)ethyl, 2-(morpholin-4-yl)ethoxy or 2-(piperidin-1-yl)ethyl.

(3) Another more preferred group of compounds is that wherein:

Qis -O-; and

(el
is a group represented by formula (S).

Within these preferred and more preferred group of compounds, an

25 even more preferred group of compounds is that wherein:

R’ is at the 7-position;



Deprotection of the am no group, followed by treatnment of the resulting
4-am nopyridine 17 wth an acyl halide of formula 18 in the 15 presence of
a non-nucl eophilic base (such as triethylam ne, pyridine and16i#igprili2R82

gi ves a 4-woiogeesds acyl pyridine of forrmula 19. The depr ot ect potvEPIsSkB4APT i |
2002 WO 99120624 PCT/ EP98/ 06472 -82 is carrgsmed out under acidic hydrolysis
reaction conditions. Suitable acids are inorganic acids such as

hydrochl ori c aci ghs : f | C

prepared from suﬁ é%ﬁgagggﬁia%lﬁa erl a?xi‘ﬁgl‘é"gﬁfgfg%(aﬁlﬁv l—%turgégn, ﬁ@_tﬂﬁ,

2- chl oropyri ghetbrotycflubrxyt tkloas, MosBpfeferably Biydpegdmecar boxylic acid,

2- pyrazi necarboxylic acid, 4-nethyl-5 pyrimdinecarboxylic acid,
4-pyrimdinecarboxylic acid, 2 pyrazinecarboxylic acid by treatnent with a
chlorinati ng ageWYitbir khese praferred and more prefexead graumso patticulanly t he 1 ke.

The 4-am do-S-%ﬁﬁ;ﬁ/ridi ne,19 is converted to the 1Hpyrrolo(3,2 to

c] pyridi ne oft 84y Ofﬁ’zfnpgmﬁ FoftahWRSFeIRY | owi ng the procedur e
described in Furstner, Aet al., J. Og. Chem, 59, 5215-5229, (1994). A
conpound of For MR §s &l 4-pHdyE o4 -pyEri @Y SThoCoptitiealty BMBStiRftell Qvith ReT

conmpounds of Fornmula (1) where R4 is not hydrogen as ‘described in Schenme A
above. is Schebstitheddrgedentdd fodm Fetexdadkyl, YNRIR: (where R-and R' aeeywveen B and

arc a5 Jef | nbRReRPAIRBI A GHierard Rt AR Lo B B EI ST O | bod
bel ow. WO R3{208841) BRI R) R Witerd R* is hydrogen or alkyl and R® is
hydrogen, alkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino,

10 alkylamino, dialkylamino, cycloalkyl, heterocyclyl, optionally
substituted phenyl, imidazole or -S(O) R' (where n is 0 to 2 and R'is
alkyl)], -NRSO,R" [where R is hydrogen or alkyl and R" is alkyl or -
(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino,
dialkylamino or -S(O),R' (where n is 0 to 2 and R' is alkyl)] or -OR

15 (where R is alkyl or heteroalkyl), more preferably R' is a 4-pyridyl ring
optionally substituted at the 2-position with a substituent selected from
amino, acetylamino, methylamino, dimethylamino, methylsulfonyl-
amino, 2-hydroxyethyl, 2-hydroxyethylamino, 3-hydroxypropylamino, 2-
aminoethylamino, 2-aminoethyl, 3-aminopropyl, 2-dimethylaminoethyl,

20 methoxy, 2-hydroxyethoxy or 2-dimethylaminoethoxy.

R’ is an aryl ring, preferably a phenyl ring optionally substituted
with one or two substituents selected from alkyl, halo or -OR where R is
alkyl, more preferably a phenyl ring substituted with one or two
substituents selected from methyl, fluoro, chloro or methoxy, most

25 preferably 4-fluorophenyl.

Within these preferred, more preferred and particularly
preferred groups, an even more preferred group of compounds is that

wherein:



C ~N2R3~3t R Rs~~NRNOGC 21 200R2N2Rs ~i N'"'" Rs _23 oTt
R2 R N2 ~i' RRNRZ3 25 R6 1 R2 Ri 3 N~, R-OR$ (I) OR2Z RL NO2 N~ Rs
R3 22 Off R NO2 NRs R3 24 s ~2 RN RR3~, | NR OR5 (I) 155ApxiJr20022002
PCT/ EP98/ 0WwwrM@2Pe2act i on of a ketone of fornula 4 with a PCT/EP98/06472
2-chloro-3-nitropyridine 20 5 or a 3-chloroasd-nitropyridine 21 under

nucl eophilic substitution reaction conditionS gives an

a-(3-nitro-2-pyri dyt f ok mul hoa-(4Ritye-3-pyridyl) ket one of
formula 23 respec?#v}eﬁk@&r}%&r%%lli Wﬁ??éﬁgghq%ggo%ﬂ’?’ﬁ}?’he presence of a
strong non- nucl eophétlerscy2BA81ISHC % (sardmh ' | ' ani c
sol vent such as di net hylfor ng%;lag,)aaéd tthRI i %g!.i %gg%g’rrggﬁﬁggg%éfrafa%{ﬂwl a 20
and 21 are either awheterctyelylalkyldi(alkyters)-Z"rey-(atkyldre)pCOpalleyleby)-net hods
known in the art. Fpr exanple, 2 15 April 2002 WO 991 20624 PCT/ EP98/ 06472
-84 chloro-3-nitr be&F?}é‘; 3-chl oro-4-nitropyridine, 2-chloro-4-nethyl-3
nitropygi dine, 2-chl cz'orsq:-);gﬁbhoxy-& nitropyridine are comercially

avai | abl e. Conpounds ‘such*as 2, 5-di chl oro-3-nitropyridi ne,

2- chl or 05, 6- di net hyl - 3- ni tCOQYRY ditiered®Y is hydrogen or alk:

1;
Jalluoro- v Lo, 2.5 0 TR LR 1 ohe0 BoRel DY e procedr
g|97 \(Jlgg/g;j ?Qgg] eléﬁ?r\%%%é’orzaﬁﬁjd cgrl?{%sg.rid ?{mto'\é%%ﬁelzre%ithlzthe iJJitr!ovgedri ai%hnexm 16,
to which they are attached form a heterocycle;

10 -C(=NR*)(NR*R®) where R”, R* and R independently
represent hydrogen or alkyl, or R* and R* together are -(CH,), -
where n is 2 or 3 and R is hydrogen or alkyl; or

-COR"where R” is alkyl, heteroalkyl, heterocyclylalkyl, aryl,
aralkyl, heteroaryl or heteroaralkyl, preferably hydrogen, methyl, ethyl,

15 2-hydroxyethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-
methylaminoethyl, 3-methylaminopropyl, 2-dimethylaminoethyl, 3-
dimethylaminopropyl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl,
2-(piperidin-1-ylethyl, 3-(piperidin-1-yl)propyl, 2-(piperazin-1-yl)ethyl,
3-(piperazin-1-yl)propyl, hydroxy, methoxy, 2-hydroxyethoxy, 3-

20 hydroxy-propoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 2-
dimethylaminoethoxy, 3-dimethylamino-propoxy, 2-(morpholin-4-
ylethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-1-yl)ethoxy, 3-
(piperidin-1-yl)propoxy, 2-(piperazin-1-yl)ethoxy or 3-(piperazin-1-
yl)propoxy, more preferably hydrogen, hydroxy, methoxy, 2-(morpholin-

25 4-yl)ethyl, 2-(morpholin-4-yl)ethoxy or 2-(piperidin-1-yl)ethyl.

(4) Another more preferred group of compounds is that wherein:

Qis -O-; and

Pl
Ci is a group represented by formula (W).



Conversion of 22 or 23 to the corresponding triflate derivatives 24 or 25,
foll owed by vitro group reduction and concomtant ring 10 cyciization gives
t he 1-hydroxy-1H pyrrol o[ 3, 2-b] pyri di ne or 15 April 2002

1- hydr oxy1woysrzesto[ 3, 2-c] pyridine (1) (RS = H), respecti velpcrapm/osanf| at e
reaction is carried out by reaction 22 or 23gMth triflic anhydride in the
presence of a non-nucl eophilic base such as triethylam ne, pyridine,

preferably pyridi Rg; ' n ng;"ee 0 b such as
15 di chl or onet han@?ltg%gfrlggoﬁlﬁégé\rég ?ﬁde&[oﬁ'ﬁgﬁ ér@gﬁlﬁ\% gc@%q f|}12Q)2{{5i on
reaction is cyreferfieddrowsbfeorhpbuhds is tHdtokhefeifli hydrate or titanium (111)

chloride in solvents such as ethanol or ethyl acetate or it can be carried
out under standard hydrogenolysis reaction conditions. Alternatively, the
1- hydr oxy- 1H pyr r & 6§ hydregenralkyh @lkexy ar halo, preferably hydrogen, methyl,

hydr oxy- 1H pyrrolo[ 3, 2-¢ ri 'neltg‘?lg can. b nepared directly from 22 and
23 respecti velw?th?%éfeﬁuf’%‘gx’éﬁﬁf(?r?i ;E%&Pﬁaj?lgwgﬁ%?'i on condi tions
wi t hout proceeding through the triflate internediate. A conpound of Fornula

(1) wherg RS is hygihee thea pRfer@dVaid ffbre prefddté® gRANH gieipayyds of
Formula (I) where R5 is other tﬁan 25 hydrrogfzﬁ by reactir’lgﬁirt wth an

al kyl ati ng agerefeRred goouplefcompednds isStiatmhéraibove. 15 April 2002 WO
991 20624 PCT/ EP98/ 06472 -85 Schenme E Conpounds of Formula (1) where ------

roups. are as def Tt & hBYREVLARAPFiBRAR] o entipRRlE FubstBltefop B -
VG v 0 6 SR NegRd o St el N VLR RBLE e N o re
base R Y N~ \ indeperdentBpaftachCbthershydrogeQCHRAGN 2hbtetb&ycbylaBylRd R2 R2 s s
> 10 heteroalkyl), -NR'C(O) R® [where R® is hydrogen or alkyl and R’ is

hydrogen, alkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino,

alkylamino, dialkylamino, cycloalkyl, heterocyclyl, optionally
substituted phenyl, imidazole or -S(O) R' (where nis 0 to 2 and R'is
alkyl)], -NRSO,R" [where R is hydrogen or alkyl and R" is alkyl or -

15 (alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino,
dialkylamino or -S(O) R' (where n is 0 to 2 and R' is alkyl)] or -OR
(where R is alkyl or heteroalkyl), more preferably R’ is a 4-pyridyl ring
optionally substituted at the 2-position with a substituent selected from
amino, acetylamino, methylamino, dimethylamino, methylsulfonyl-

20 amino, 2-hydroxyethyl, 2-hydroxyethylamino, 3-hydroxypropylamino, 2-
aminoethylamino, 2-aminoethyl, 3-aminopropyl, 2-dimethylaminoethyl,
methoxy, 2-hydroxyethoxy or 2-dimethylaminoethoxy.

R%is an aryl ring, preferably a phenyl ring optionally substituted
with one or two substituents selected from alkyl, halo or -OR where R is
25 alkyl, more preferably a phenyl ring substituted with one or two
substituents selected from methyl, fluoro, chloro or methoxy, most

preferably 4-fluorophenyl.



RBYN~ \ ~~ RYN~-\ SPRRix " RYN~\ RLCu' i OR3SNd R~ , ~ 3 R ~
33 34 (1) Protection of the hydroxy group in an ethyl

3- hydroxy-2-picolinate of formula 26 with a suitable protectit®Aprib2g02 such
as tert butWOWRe62Hy| silyl, and the |like) followed by treat TeQT/EROS/b6420
organonetal | ic reagent such as an organolitfggmor Gignard reagent of 10
formul a 28 under nucl eophilic substitution reaction conditions gives a 2

ketopyridine of o M gxaBpl lis L EAGILSD ekl LUG,B0RRASLR! | Teagent s

carried out in an iner Ent_ Such as Tty ether or

tetrahydrofuran, B-&-Flaktophdngl)rirhyatder-2-(byAdin-d-y1ydFDpyrrfdof2bpate is

prepared fromcommercially available 3-hydroxypicolinic is acid by nethods

, 05

wel | known inR . Renoval of the O protecting group in 29 gives a

2- ket 0- 3 hydr oxypyd i di of . forul a .. The reactipn diti d for

t he deprotection eﬁ‘gﬁ&%rﬁpPﬁBY M’W%EBFY {ﬁg@yﬁf‘gf}e{? pfiﬁq@ﬁ}ﬁ'ﬁ&‘]’?ﬁ%g?b éxanpl e,
if tent-putyl il silyl is used then it is renoved with 15 April 2002

WO 99/ 20624 ~ PCT/ EP98/ 06472 -86 tetrabutylammoniumfluoride in an ethereal
sol vent such as t é3-(akderobhenyl)-3-(pyridined-yd) 1l Hapyrarolo{p2eblpstridigegr oups see

T.W G eene, "Prot Lye Goups.inh. Ogani.c Synfhesis,” Wl ey, w.Yor k
(1991) and J.F. N«:%fé'ﬂu“l@i’gﬁg}ﬂ)r@éz'éf'gérf:kOWtEV pradinstxl-1Hs p| enum
Press, London F i of 30 with ethyl bronpacetate in the
presence of a Rﬁg%%’ﬁggggﬁ%'base such as sodium hydride in a suitable
organi ¢ sol vent SL&M-mudz@phahmewgﬁpeﬁuma" -ﬁl)@ﬁh@ﬁ?}mdﬁpsiﬁdfiﬂ? Daml.

[ 0

Treatment of 31 with base such as sodi um et hoxi de in ethanol, | oned by
10 t her & ysi Pyarolohd2rhisumiding. 2- car boxyf ur o[ 3, 2- b] pyri di ne of fornula 32

gi ves faro[ 3, 2-b] jdhne of f 33 ee., iotang, S....and riata,
H. J. Heterocycli Eﬁl' @iﬁﬁf‘,’m ?nggﬁk@%ﬁﬂﬁﬁﬁﬁ%ﬁgﬁpﬁdﬁl%qpbase

such as |ithi upQigreQIB[NP]}HPritiner n-butyllithium followed by treatnent
with an organotin reagent such 15 as tributyltin chloride gives 34.

Coupl i ng of 34 wi t34eilwnrgahenyhd-{2Hmofplialimd-A)dthyl]2vpyredda-dsyls-AEbr o,
brono or iodo) thgﬁ) :gr cgii des.faro[ 3, 2b] pyridine of Formula (1). The
reaction is cdPFFeleldarmlr €oresence of a Pd(11) catal yst such as

di chl orobi s(tri pheny)._ [ a_kepdi-uin R el 1.G.39lyent such

Lk oehy o ot BAGSRLREYDAY ERUBG L SAGR b Brdanl Aoy

3- hydr oxy- 2- pimkbm,e-ﬂﬁgrﬁﬁe.et hyl 4 hydroxynicotinate ((see.,

Boj ar ska- Dahl i g, Nant ka-Nam rski, Rocz.. .
7-(4-Fluorophenyl)-6-(pyridin-4-yl)-5H-pyrrolo[2,3-b]pyrazine.

6-(2-Acetylaminopyridin-4-yl)-7-(4-fluorophenyl)-5H-pyrrolo[2,3-b]-

pyrazine.

20
A further preferred compound is:
3-(4-Fluorophenyl)-1-methyl-2-(pyridin-4-y1)-1H-pyrrolo[3,2-b}-
pyridine.

25 It is further noted that particularly preferred compounds of
Formula (I) are those wherein R! is a 4-pyridyl or 4-pyrimidinyl ring
optionally substituted with a substituent selected from heteroalkyl,
-NRR' (where R and R' are, independently of each other, hydrogen,
alkyl, heterocyclylalkyl, heteroalkyl), -NR2C(O) R [where R2 is

30 . hydrogen or alkyl and R is hydrogen, alkyl or -(alkylene)-X where X is
hydroxy, alkoxy, amino, alkylamino, dialkylamino, cycloalkyl,



Chem, 29, (1955)) and proceeding as described in Schene E above, gives
faro[ 3, 2-c] pyridine of Fornula (I). Schenme F 25 A conpound of Fornula (I)
where ------ is between Band -CRI-, QP is -S-, is a group GApiir3a02a (S)
and ot her §YQopx6ad e as defined in the Summary of the | nventpOrTEPIsH6472
prepared as descri bed bel ow. WO 99/ 20624 _ 27__ 15 April 2002

PCT/ EP98/ 06472 Rs N 2. BO~-Et20 Rs N O Ri CHZg R3~ ~ ~ R3~ ~ R2 37 3. R2COL

~ ~ F base 35p,]4 ; . Y. Ne Ry AL w

SCH2RL ~ S 3sh%ﬁe)r§%é°3’élt7i°§318§?ﬁ¥g£“%F‘l%éo@??‘gfln‘e’h%%ﬁr"ger & 1S ORRRy R

conpound of 5niis Oftor2ha R'Ss wileyls), LNRSOpR cftie?e RIiOHPdopdar orddlky R by

conditions [e, ? al koxy referably methoxy or ethoxy), dialkylam no, halo
&

(preferably cBI & alkylor -(alkylanedX where X ischydrony dalbesy aainind, gi ves a
2- | - 3fl i di. f 1o f | a 36 \ ti ' ' . in th
or eoance of - oSAPEEE; daltdnitnd of SOl [FRgts Bas bria Leai g Al sich

as | ithisum di S QORIAMHAETHIE SIS bphféeel%aueg}l?;cpaﬁ@ic@naﬂymrﬁnw-vmtié such

as diethyl ether, tetrahydrofuran, and the |[i’ke ((see., Kessar, S. V. et al.
J. Chem Soc. Chem Conmun. 570 (1 and Vedejs, E. and Chen, X J. Am
Chem Soc. 118, 1809-1810 (1996)).ﬁieophi lic substitution of the fluoro
group in 36 bhetween Blarkb-CBRhgantd o rnmal gro®p gipreserded bypformmehlaf(Sy,or nul a
38. The reactjqn i arried, oyt i.n the_presence, of a base such as sodi um
hydride in a 9VE restisulariy sheraw Réds aﬁmbﬂﬂgaaarﬁmew@w%@awt such
as (4pyridyl)nethylthiol can be prepared by the procedure described in
Barnes, J. H | Med. Chem, 23(3), 211, (1988). Cyclization of 38 to

t hi eno[ 3, 2-b] ~di ne ' Leved. 89 t 8 in an
al cohol i ¢ sol vent s{t}c%%% é%%&lr?gfaﬁ%%d %ﬁg&%?%l;ée@,eﬁgﬁ%Qg%é;Z%So&g{%oés sodi um
et hoxi de. Subghd R6tis MydFofénlUIRPY, rdlﬁéﬂeoﬁtﬁalfui;&ﬁr’\é]icﬁlﬁgf fbeirei Qgsand

et a

follow ng the _procedure in Marsais, F., ., J. Heterocycl. Chem, 15
April 2002 Wol¥Bf2perticwarhewhereiadidis Rpdrogen, alkyl, halo or heteroalkyl;
particularly wherein R! is a 4-pyridyl or 4-pyrimidinyl ring optionally
substituted with a substituent selected from heteroalkyl, -NRR' (where
R and R' are, independently of each other, hydrogen, alkyl,
heterocyclylalkyl or heteroalkyl), -NR2C(O)RP [where R2 is hydrogen or
15 alkyl and RP is hydrogen, alkyl or -(alkylene)-X where X is hydroxy,
alkoxy, amino, alkylamino, dialkylamino, cycloalkyl, heterocyclyl,
optionally substituted phenyl, imidazole or -S(O)uR' (where n is 0 to 2
and R'is alkyl)], -NRSO:R" [where R is hydrogen or alkyl and R" is alkyl
or -(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino,
20 dialkylamino or -S(O),R' (where n is 0 to 2 and R' is alkyl)] or -OR
(where R is alkyl or heteroalkyl); particularly wherein R2? is a phenyl
ring optionally substituted with one or two substituents selected from
alkyl, halo or -OR where R is alkyl; particularly wherein R4 is hydrogen,
alkyl, cycloalkyl, heteroalkyl, acyl, heterocyclylalkyl, -OR5 (where R5 is
25 hydrogen, alkyl, heteroalkyl or heterocyclylalkyl), -(alkylene)-Z or
-(alkylene)-CO-(alkylene)-Z wherein:

Z is cyano;



25(1), 81, (1988) gives 3-acyl-4-fluoropyridine which can then be converted
to thieno[3,2-c]pyridine of Formula (1) by proceeding a5 described in
Scheme F above. Scheme G 5 A conpound of Formula (1) where --15Aprif2002
bet ween B AYI99/29824, Q 4 Pl is -NR -, is a group of formul a ¢ch/ErPIsteatzher
groups are as defined in the Summary of thegbnvention can be prepared as
described below R2 NNw X acid NN~ X R~R2 + RB NH2 Rs 4 39 HR, 40 .\
R2N-N~R2I%~I~I~I,_Fj§?07 7 .(R4 not H to 15
Condensation of a ketone o fo?nﬂaﬁlae%Rthér@gyﬂg%éﬁb%lg%rlfdazi ne of formula
39 where X is a hal o gr oupOONB’R’ whiess R’ i®hgdpogen ondlRyl gindeR’ &n enani ne
of fornula 40. The condensation reaction is carried out in the presence of
a catalytic anount of an AkexEOEh as p-tol uenesul fonic acid or a Lew s

acid such as al um hl or 4 bl Al bi,c _hydroc n._as _a sol.vent
e.g., toluene or xglﬁj_g%?ggx_l%égé doﬁgli %eﬁogﬁﬁﬁfér‘?lgé%g niltrogen étom _
SH-pyrrgl o 3, 2- ¢) pyd wihdeh figeyPhrd Rftavhad form RYhet?68RI;Ng as described in
Schenme A above. Conpounds of formula 39 can be [l)orepared bzy nmet hods wel |

known in the art. For exanl(eNR“¥NMRIR3-where BYyR daxd BY independently t om

B o SooheRdah Al EH) ARG e e LERL) SORSCL 0 1

4- chl or o- 5- hydrgazi ' - t ppnt wit h hydrazi ne under the
AP ek BB RO TyaRlEy fr BIRE

reaction con asshi, 85, 344 (1965). Renoval

of the hydrazino group w t{ICORPpeheraRFds alloyl, bietoroalkyl] Heterocydpdeous
medi um gi ves 4-chl oropyridaz-3-one which is then 5 converted to

4- ani nd03- chl a¥ahyandaaralsyl petenoasyl ejhetesopralkatnastisulanly sehprein R’i nge,
e o conSkees BUTE SRS a5 et adffhe o SPAN ,

optionally substituted at the 2-position with a substituent selected from

amino, methylamino, dimethylamino, acetylamino, methylsulfonyl-
amino, 2-hydroxyethyl, 2-hydroxyethylamino, 3-hydroxypropylamino, 2-

15 aminoethylamino, 2-aminoethyl, 3-aminopropyl, 2-dimethylaminoethyl,
methoxy, 2-hydroxyethoxy or 2-dimethylaminoethoxy; particularly
wherein R’ is hydrogen; R’ is a phenyl ring substituted with one or two
substituents selected from methyl, fluoro, chloro or methoxy; and R® is
hydrogen, methyl, chloro, fluoro, 2-hydroxyethyl, 2-aminoethyl or 2-

20 dimethylaminoethyl; particularly wherein R' is hydrogen, methyl, ethyl,
2-hydroxyethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-
methylaminoethyl, 3-methylamino-propyl, 2-dimethylaminoethyl, 3-
dimethylaminopropyl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl,
2-(piperidin-1-ylethyl, 3-(piperidin-1-yl)propyl, 2-(piperazin-1-yl)ethyl,

25 3-(piperazin-1-yl)propyl, hydroxy, methoxy, 2-hydroxyethoxy, 3-
hydroxypropoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 2-
dimethylamino-ethoxy, 3-dimethylaminopropoxy, 2-(morpholin-4-
yl)ethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-1-yl)ethoxy, 3-
(piperidin-1-yl)propoxy, 2-(piperazin-1-yl)ethoxy or 3-(piperazin-1-

30 yl)propoxy; particularly wherein R’ is 2-(2-hydroxyethylamino)-4-

" pyridyl; R?is 4-fluorophenyl; R®is hydrogen; and R* is hydrogen;



tois -NR -, is a group of fornmula (V) and other groups are as defined in
the Summary of the Invention can be prepared as described below OR ~ R2
+ NH2ZNH2 4 Rz Rs N Rs N N~ Br ~ RL R3 Ni N.N R3 H 42 s N1RAmIROR2N |

---~ ~ N~wobom2R4 R (R4 not HH NHi N 1f R R ~~1 41 s~ Nec®EPdshbsny | N
~ N~ ~ R3 H R Condensation of a conpound of.5f3o_rrrul a 4 with hydrazine gives
a 15 hydrazone of fornula 41. The reaction is carried out in the presence

of a 15 April 2 4 8,06472, -94cat al yti tr.0f an
aci d such a5 BaPA e RAetiIrepBeayhe-F Lo ar ety BT plkidi 2RI
et hanol . Reacplyeiblef[3RlbMyiitigepyri m dine of formula 42 provides a conpound
of formula 43 Wwhich is thén converted to 5Hpyrrol o[ 3, 2-d] pyri ni di ne of
Formula (1) by heating 43 in high boiling solvent such as diethyl ene
gl ycol . A 5H pyr r &mopg thost pyaferredicomprursrof form@ily I ihavhick3;--R- iand R6
ro are hydrogen can be converted to the correspondi ng

n’gﬁ (

5H pyrrol of 3, 2d] pyri m di ne of For ) where R, R and Rs are other
t han hydrogen, [f degjred, ~by foll s the procedures descrjbed.i chene
A above. Sc hel,‘?ﬁk‘f"e%1 ?oﬂ’bguﬁg ofB8or nul 2 1§13 m%ﬂrﬁ@n@gﬁy %’MQRSE and
-CRl -, 15 i N o Q#boe : __oyag{- S
defi ned(gi n tthSMfﬂ%% Q‘%(%{a n égr‘]fte%l%ﬁmgirlgr%%%ggr]ga’ S Jgg{;a?ﬁﬁi’&%ﬁgnﬁw H
O M NHNH2 aciR] idvhiidbogdem, Rikyl, BPcloalRsd hetebeskyl, BétBrocsblyldlkyl, halo,

-OR" (where R" is hydrogen, alkyl, heteroalkyl or heterocyclylalkyl),

-(alkylene)-Z" or -(alkylene)-CO-(alkylene)-Z" wherein:

Z" is cyano;

10 -COOR* where R* is hydrogen or alkyl;

-CONR*R” where R” and R* independently represent
hydrogen or alkyl or R® and R* together with the nitrogen atom
to which they are attached form a heterocycle;

-C(=NR™)NR”R”) where R, R* and R* independently

15 represent hydrogen or alkyl, or R and R” together are -(CH,). -

where n is 2 or 3 and R® is hydrogen or alkyl; or

-COR*where R* is alkyl, heteroalkyl, heterocyclylalkyl,

aryl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein R’ is a 4-
pyridyl or 4-pyrimidinyl ring optionally substituted with a substituent

20 selected from heteroalkyl, -NRR' (where R and R' are, independently of
each other, hydrogen, alkyl, heterocyclylalkyl or heteroalkyl),
-NR'C(O)R’® [where R* is hydrogen or alkyl and R’ is hydrogen, alkyl or
-(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino,
dialkylamino, cycloalkyl, heterocyclyl, optionally substituted phenyl,

25 imidazole or -S(O) R' (where n is 0 to 2 and R' is alkyl)], -NRSO,R"
[where R is hydrogen or alkyl and R" is alkyl or -(alkylene)-X where X is
hydroxy, alkoxy, amino, alkylamino, dialkylamino or -S(O) R' (where n
is 0 to 2 and R' is alkyl)] or -OR (where R is alkyl or heteroalkyl);
particularly wherein R’ is a phenyl ring optionally substituted with one



di ethytene glycol heat R N\ Rs N NR H(l) 2 RaX R ~ N RNNR- Ra (I)
(R4 not H) Condensation of a ketone of formula 4 with a 2-hydrazi nopyrazi ne
20 of fornula 45 in the presence of a catalytic anount of an18Amil200% as
pt ol uenesuiwasswénci d gi ves a hydrazone of fornula 46 ((see,PGI/ERIS06432r ki n
|, 1361-1363, (1976)). Suitable solvents fo4the reaction are aromatic

hydr ocar bons such as tol uene. Conpounds of tormula 4 are prepared as 15

Conpound of {5 iR b tifent BN i p s3kyf BN b SR ngty RE kvl
chl or opyr azi npavfitlilafviiersien Ry dropeh | in@ﬁﬁylvvaiéthhﬂgmubfb érénldré;

((see., Euro. J. Med. Chem . 24(3), 249-57 (198@) and J. Heterocyclic
Chem, 11, 69and@ is@$pyridylsimaptiosaly substituted with a substituent

5H | o[ 2, 3-.b ' f F la (.D R, is hyd i hi eved b
neat s ng a6, | noSIeLIERBPR AEiae) PRty BIiRC s Ok AVSMInRor ot her
i t abl | jzati ' it .0 ol ndol es, "
Acadent & Pt es oAy GRG0, RRAHGRHT R S rbey IR0, 2] TV €0
where R is hydiingethylp2-dimethyleedinedtiyd, ﬁdﬂhbmmmgm@eeﬁoﬁobm a (I)
a

where R is not heldroge_n as described in Scheme A above. Schene J A
conpound of Féimathylamingeihoxy; particulaslyssherein K ighydrogen; ard R*is8 is O

S i f .f I th . fined in th
Surmiry of ¢ reEPRULAPES AR s R A LE i PR R Sel St B e o cooe:
Rs ~~~Rz | E1 1Ak . o1 ; 220
o N R e A R ot B Bl AR, inhifeeed 00 |

base ' NOSCH2Rmethyk eth$h) 2-hydRemetliydn3 diydroSypnopyt,i Bransnbethpil, 84ainmiriode of
formul a 47

propyl, 2-methylaminoethyl, 3-methylaminopropyl, 2-dimethylamino-
ethyl, 3-dimethylaminopropyl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-
yDpropyl, 2-(piperidin-1-yl)ethyl, 3-(piperidin-1-yl)propyl, 2-(piperazin-
1-ylethyl, 3-(piperazin-1-yl)propyl, hydroxy, methoxy, 2-hydroxyethoxy,
15 3-hydroxypropoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 2-
dimethylaminoethoxy, 3-dimethylaminopropoxy, 2-(morpholin-4-yl)-
ethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-1-yl)ethoxy, 3-(piperidin-
1-yDpropoxy, 2-(piperazin-1-yl)ethoxy or 3-(piperazin-1-yl)propoxy.

Among those preferred compounds of formula I in which ------ is

P|
20 between B and -CR'-, and ( is a group represented by
formula (S), (V) or (W) and R’ is an aryl ring, also such are preferred

wherein @: is a group represented by formula (W); and R’ is
hydrogen, alkyl, halo, -NRC(O)R" [where R is hydrogen, alkyl or
hydroxyalkyl and R" is hydrogen, alkyl, cycloalkyl or -(alkylene)-X

25 where X is hydroxy, alkoxy, amino, alkylamino, dialkylamino,
heterocyclyl or -S(O) R' (where n is 0 to 2 and R' is alkyl)] or -NRSO,R"
fwhere R is hydrogen or alkyl and R" is alkyl or -(alkylene)-X where X is
hydroxy, alkoxy, amino, alkylamino, dialkylamino or -S(Q) R' (where n
is 0 to 2 and R' is alkyl)]; particularly wherein Q is -NR*.; particularly



20 (where X is a halo group such as chloro or bronp) with an organozi nc
reagent of formula RzZnX under the reaction conditions such as those
described in Negishi, E et al., Tet. Lett., 24(47), 5181, (19&pyilgP02s a 2
15 April 2008 99836991 20624 PCT/ EP98/ 06472 -92 ket opyrazi ne of pPEVEPIs/oB4728.

2- chl or o- 3- pyr azi necar bonyl chl orides can l_)g prepared by follow ng the
procedure described in Friary, RJ., . Tetr f?edron, 49(33), 7179 (1993). 5

Nucl eophilic sybstitwghion of t. hal o group in.48 by.ethyl alycolate or a
thiol reagent "ol fot #Ell%alﬂ"wgﬁ‘bﬁ '@é’g’&%ﬁ%ﬂm #9@%&?‘%’%&“&?&~
respectively. wit)e al&RiMstitabnt Seleatel FomBEtethlkyE -me@ﬁf‘a@f}z anRdGreUCh as

sodi um hydride in a suitable solvent such as teéetr rof uran. A conpolnd of
formul a 49 orirdependemntly cfwachrdther tloydrogenf alkyl Zhétebdqyelydalkng oor a

t hi 2,3-b ' f _Formula,(l ively, b di J
de!sgpio[:)ed in] g)é{:é'?éﬂ%' r‘bg%t%né}ﬁ ({'Silﬁg?e ggi‘%f e%@yeaw%a Thas rllﬁgi%ngiar bonyl
hl ori dg 47 wj | ' . 1J.S. Patent
2130, 430)  anv ikl AR G R RANDE AR XS by, AR Brning, S Pl S0
faro[ 3, 2- d] pyalllghdifioPdialkylantibbeeyicalkyl |Huterddyelyl Coptiodllyrul @ (1),

respectively. Scheme K A conpound of Fornul a &'i?i} where ------ i s between Q
and Pl CRI1-, sebstitutedrphany], imidazeleauapS60) Fofwhere pdy Octio2 anddt' igr oups 20

are as definedyi Rt r.y ., of e .l nyention r r.ed.,,as descri bed
el on: o oS NESDHF ers, ogen of alky) ppd B iKaBEY o5, 15 Apri |
2002 PCT/ EP9$/Qfi4/idne)-XhHe X s MyBroxy; alkogy, it alkylamino,
10 dialkylamino or -S(O) R' (where n is 0 to 2 and R' is alkyl)] or -OR
(where R is alkyl or heteroalkyl); particularly wherein R’ is a phenyl

ring optionally substituted with one or two substituents selected from
alkyl, halo or -OR where R is alkyl; particularly wherein R* is hydrogen,
alkyl, cycloalkyl, heteroalkyl, acyl, heterocyclylalkyl, -OR® (where R’ is

15 hydrogen, alkyl, heteroalkyl or heterocyclylalkyl), -(alkylene)-Z or
-(alkylene)-CO-(alkylene)-Z wherein:

Z is cyano;
-COOR’ where R’ is hydrogen or alkyl;
-CONR’R’ where R® is hydrogen or alkyl and R’ is
20 alkoxy or
-(alkylene)-COOR’, or R® and R’ together with the nitrogen atom
to which they are attached form a heterocycle;
-C(=NR"“)(NR"R"™) where R", R" and R" independently
represent hydrogen or alkyl or R and R" together are -(CH,) -
25 where n is 2 or 3 and R* is hydrogen or alkyl; or
-COR" where R” is alkyl, heteroalkyl, heterocyclyl-
alkyl, aryl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein R°
is at the 6-position and is selected from hydrogen, methyl, methoxy,
fluoro, chloro, amino or acetylamino; and R' is a 4-pyridyl ring
30 . optionally substituted at the 2-position with a substituent selected from

amino, methylamino, dimethylamino, acetylamino, methylsulfonyl-



heat R52 53 ~Rt RR s ~ R RXRNN- Rs /i (1) R RS NNR-RR(I) (R
not H) Condensation of a 2-hydrazi nopyridine of fornula 51 wwth a 5 ketone
of formula 52 in the presence of a catalytic anount of an acil® Aprilt2082

p- t ol ueneswidwrm624aci d gi ves a hydrazone of fornula 53. Sui tradiiEpP9sméarent s
for the reaction are aromatic hydrocarbons. ggch as tol uene. Conpounds of
formula 51 are either comercially available or they 10 can be prepared by

met hods knowngy méﬁ"?g JNale) el ' Qe oj.al Iy
avai | abl e. 3-%%%?’%??%%$}Ze§?¥§pyrl in f’:}gﬂ Ee gf gﬁ{g’r‘%?%@*“ﬁ’ggt, ng 2

2, 3- chl or opyr antineethiyl dmivya] i22aiminoethydr 3-aaridoprepd, Relimdtholaminosthalar t
((see., Euro. J.. Med. Chem, 24(3), 249-57 (1989)).. Conpounds of formula 52
such as 2-, 3m,eth%ét%rhﬁgwa’ueﬁb?xszoagélyqe&byme&h@xmm@m y
avai |l abl e Conyersi.on,of 53;.10 a | rralql 2. 3-b ri di.n f fpornmula 54 is
15 achi eved b%ﬁi%%%n%glséb’;qrﬁgﬁ’i‘gﬁnﬁg%‘ i ﬁg}%&’fyj&ﬁ gﬂf&%@gegi@?ﬁﬁn&?&

gl ycol . sFor ofl@EuBstitiidHts sélééhé&ﬁbh?&xétﬁ%ﬁtﬂtm}ocﬂ%&'é oPRsettRGy; R J.
Sundberg, "lIndoles,"” Academ c Press, San ego, CA, 1996, p 55.° Conversion

of 54 to a copadicwdady wheraihR'(is hydregen,Rnethyly dthgde2-hysraxyethybB-by
reacting 54

e Summary P RBYPRRYh Fom el 3 SR Op b RIS Bt Racr | on

RCT) EPos) opa7 BeBg e RiPp5t 2 Bt eti1 b Bettyl g Ml il df oy 270
299- 302 ( 1996(merphalang.yl)dthyl) 8a(meérptolin-Zail)propyl, 2-(pipbriddsa4f)ethyl,

8387-8390, (1995). A conpound of Formula (I) where R is hydrogen can_be
conver t18d t o 3{pipezidinshyharerylcdrpinerazisr-1dlethyh 3-(pirenssin-lRyDprapier

v B BB B oSSl
ethoxy, 3-methylaminopropoxy, 2-dimethylamino-ethoxy, 3-dimethyl-
aminopropoxy, 2-(morpholin-4-yl)ethoxy, 3-(morpholin-4-yl)propoxy, 2-
(piperidin-1-yl)ethoxy, 3-(piperidin-1-yl)propoxy, 2-(piperazin-1-yl)-
15 ethoxy or 3-(piperazin-1-yl)propoxy; particularly wherein R’ is 2-acetyl-
aminopyridyl, R® is 4-fluorophenyl, and R* is hydrogen namely 6-[2-
acetylaminopyridin-4-yl}-7-(4-fluorophenyl)-5H-pyrrolo[2,3-b]pyrazine.

Among those preferred compounds of formula I in which ------ is

between B and -CR'-, R’ is an aryl ring, ( is a group represented

20 by formula (W); and R’ is hydrogen, alkyl, halo, -NRC(O)R" [where R is
hydrogen, alkyl or hydroxyalkyl and R" is hydrogen, alkyl, cycloalkyl or
-(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino,
dialkylamino, heterocyclyl or -S(O) R' (where n is 0 to 2 and R' is alkyl)]
or -NRSOQ,R" [where R is hydrogen or alkyl and R" is alkyl or

25 -(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamino,
dialkylamino or -S(O) R' (where n is 0 to 2 and R' is alkyl)], also such
are preferred wherein Q is -O-; particularly wherein R' is a 4-pyridyl or
4-pyrimidinyl ring optionally substituted with a substituent selected
from heteroalkyl, -NRR' (where R and R' are, independently of each

30 other, hydrogen, alkyl, heterocyclylalkyl or heteroalkyl), -NR*C(Q) R



Substituting 2-hydrazi nopyridine 51 with 4-hydrazi nopyri m dine,

3- hydr azi nopyri dazi ne or 2-hydrazi nopyrazine and foll ow ng the procedure
descri bed above gives 7H pyrrol o[ 2, 3-d] pyri midine, 7H 10 15 April 2002
pyrrol o( 2, 3wolopgeéddazi ne or 5H-pyrrol o[ 2, 3-b] pyrazi ne respecbcrebys/io6472
4- Hydr azi nopyri m di ne and 3- hydr azi nopyr| dazggne can be prepared as
described in Barlin, et al. . Chem Soc Perkin Trans. 1 (1972)

Schere € an alPEeReH 15 CH5Rien %‘f%%%i SR A B AP S R e
------ s bet waareQXaH yafRly, allfoly; a0 BRiYlaiing, difkflaflinhor MUl 2 () and

ot her groups are as defl ned in the Summry of the Invention is described
bel ow. 15 Apvclloalzlgdzhmmeydﬂﬁzptmaally smbstituteld phagylNaidazold 0655 56 R2

R{1) PC 7/ EpoSf@hB Bvhetn 139 thd fadiis RIS RERLREIPETBaSTT on of &
2-chlorog 3-1 0‘1‘8’@5;&&; BE aByllHdR" 3 ARyt ARylene)-X where X is hydroxy,
alkoxy, amino, alkylamino, dialkylamino or -S(O) R' (where n is 0 to 2
and R’ is alkyl)] or -OR (where R is alkyl or heteroalkyl); particularly
wherein R’ is a phenyl ring optionally substituted with one or two
substituents selected from alkyl, halo or -OR where R is alkyl;
10 particularly wherein R® is hydrogen, methyl, methoxy, fluoro or chloro;
and R'is a 4-pyridy! ring optionally substituted at the 2-position with a
substituent selected from amino, methylamino, dimethylamino,
acetylamino, methylsulfonylamino, 2-hydroxyethyl, 2-hydroxyethyl-
amino, 3-hydroxypropylamino, 2-aminoethylamino, 2-aminoethyl, 3-
15 aminopropyl, 2-dimethylaminoethyl, methoxy, 2-hydroxyethoxy or 2-
dimethylaminoethoxy; particularly wherein R® is hydrogen; R*is a
phenyl ring substituted with one or two substituents selected from

methyl, fluoro, chloro or methoxy.

A subgroup of the compounds of formula I are those wherein RS is

20 hydrogen, alkyl, heteroalkyl, heterocyclylalkyl, halo, cyano, nitro,
amino, monosubstituted amino, disubstituted amino, -COORY,
-(alkylene)-COOR14 (where R14 is hydrogen or alkyl), -CONR15R16
(where R15 and R16 independently represent hydrogen or alkyl, or R15
and R?€¢ together with the nitrogen atom to which they are attached

25 form a heterocycle), -S(O),R17 (where n is an integer from 0 to 2 and R??
is alkyl, amino, monosubstituted amino or disubstituted amino) or -OR18
(where R18 is hydrogen, alkyl, heteroalkyl or heterocyclylalkyl). Among
these compounds such are preferred wherein ------ is between B and

P
-CR1-, and C: is a group represented by formula (S), (V) or (W);

Pl
30 ~ particularly wherein R2 is an aryl ring; particularly wherein Ci isa
group represented by formula (S); R3 is at the 7-position; and R is



5 to 15 amne of fornula 56 gives a 2-am no-3-iodopyridine of formula ~7.
The reaction is carried out in the presence of a non-nucl eophilic base such
as pyridine. 2-chloro-3-iodopyridine can be prepared by the J6dunril2082
descri bed iwoodrrdskaer, F., et al, Tet. Lett., 35(35), 6489, p&PRAIs/ed
Rocca, P. et al, Tetrahedron, 49(1), 49, (1993). Conpounds of fornula 56
such as aniline, 4-fluoroaniline, 4-nethylaniline are comercially

i nopyr 1 di ne DiPEef all ki o NS tiet ST Rortln ENERS Y
pyri di ne of gd?aﬁﬁlcm @rlywhemmﬂwaﬁydmgm,.alhy} éaadopoﬂnertm'oabkyl; ed unde{\bt he
reaction con e 5&.}3?@1 va,
19(4), 377 (1 96)%1%19 |er§2?|§§ﬁ%r§é§ tl of - gf'n“ e xjgnggp?ﬂ Ig?lesence
of a pal | adi urfiybstifuted a'll wi asuhsaﬁum#eﬁqle@e drom Iwemzalkyb

acetonitsile %vHeQbeaBﬁaera%éiﬂdé §1§&e 1y bf a¢H otli%rl?}dz%hen-rﬂk 1Bt 1.

29(15), 1799 8 o) a,58.such ridine,

4- (et hi/nyl pyrl( ﬁﬁg%-gﬁﬁggp 6@&3\‘1&6‘*@ ﬂ)PB@@g?ﬁ"@ﬁé’éﬁ ?’Eéﬂ‘x?’ﬁ%/’Yashl ma,

ggl %6%2 glGT/ wWherbin ®f isad phenyOfibg@p txo&%&yﬁﬁﬂ)sﬁtaee?dmth&ﬁeéﬁmb 2002 WO
S ere ------

I s between Q 5%%%@%%335@%%&%@]% r gglﬁja%%g (g)go‘ﬁv w %1)"]61 (T) and

ot her groups arae-tmsﬂ&mevhmmMm %sugerara}kml‘, cybtloalkyleheternaliyd, anydpar ed

(1 o r - ERAEMRNTION B N R A,
H Rs Re N R- Haaterqcyelylalisyl). -{a alkylenr)-€aor 1(3lkidere)- ©R-(@lkylene)-Z wherein:

4-met hyl -3-nitropyridine of formula 60 with to 15 N, N-di net hyl f or manmi de
di ethyl acetal in N dyams;hyl for mani de gives a

4- (2- di et hyl am noet hyl en Ri tr opyy,.di n of fornmulg 61. Treatnent of 61
with an acyl halide of fom&g Rﬁlﬁlﬁﬁ ?geq ergﬁ(ﬁefl ned | n the Summary

of the Invention and X i s(ﬁ)ﬁﬁsgs ?,lhgyghsgé }/],931.% Iﬁg%lygfsan] & te pro whi ch

upon reduction either catalyti cal or wth”so | des a

2- subst s ut ed pyrrcdxo{(ﬂll@ledq)y(ﬂomm oo R’ fandriRi mgb%hefbﬂt/}etlse nitroger0 to 63
is carried out under the reaction conditions described in . Garcia, E. E and
Fryer, R L, J. Hetalost{ewhiclothey are attaghed form zsheterocycle;

-C(=NR)(INR"R") where R", R" and R" independently
represent hydrogen or alkyl or R and R" together are -(CH,),- where n
is 2 or 3 and R" is hydrogen or alkyl; or

20 -COR" where R" is alkyl, heteroalkyl, heterocyclylalkyl,
aryl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein R® is
hydrogen, methyl, methoxy, fluoro or chloro; and R' is a 4-pyridyl ring
optionally substituted at the 2-position with a substituent selected from
amino, methylamino, dimethylamino, 2-hydroxyethyl, 2-hydroxy-

25 ethylamino, 3-hydroxypropylamino, 2-aminoethylamino, 2-aminoethyl,
3-aminopropyl, 2-dimethyl-aminoethyl, methoxy, 2-hydroxyethoxy or 2-
dimethylamino-ethoxy; particularly wherein R® is hydrogen; R’ is a
phenyl ring substituted with one or two substituents selected from
methyl, fluoro, chloro or methoxy; and R® is hydrogen, methyl, chloro,

30 fluoro, 2-hydroxyethyl, 2-aminoethyl or 2-dimethylaminoethyl;
particularly wherein R! is hydrogen, methyl, ethyl, 2-hydroxyethyl, 3-
hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-methylaminocethyl, 3-
methylamino-propyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 2-



A conpound of fornula 63 is then converted to a conpound of Fornula (1) as
described in Schene K above 20 15 April 2002 WO 991 20624 PCT/ EP98/ 0647Z
-97 Additional Processes Conpounds of Fornula (1) can al so bd5ohpniia20828 by
nodi fi cat i wo ®f20824gr oup present on a correspondi ng conpound rfr/Er@sNEd72 (1)
by known procedures. Some exanples of such pgocedures are described bel ow
5 (i) A conpound of Fornula (I) where R6 is al koxy can be prepared froma

Creating it WiiSERR SheRRYT Gpbicholieb A obR 2eibPrin TABPL, 1 ot on

of an al koxy &g;bﬁk ridign- iyles-(BipeRazias kR, GORPeZIRS -Fi0hrogyd (1)
where Rs is hydroxy whi cﬂpg?r?}shergﬁlbﬁsel 01 c%?rttgld to g co?res%lgé]di ng’
conmpound of dnoixy, tethoiyr2-hrdroxyetbosy, @xhirdraxypropotiatZmethyl-y| al kyl oxy

by treatment with the appropti ate.al kyl ati agent.. Alternatively, the

ot o1 oal Kyl oxBmIeetBER oty AR RS PR | S DR SH PG e ABTES Heser | bed
in J. g. Ch&ﬁ a v :1988)
respec%lvel y. et} ﬁl ; @%Béﬁ’%’%m@g@‘nﬂ% 4?@%%%?ééi§%hﬁ%%£ubst ituted
anm no or di sugijrdpeked2-dpipeeidiarl-phethioxyqBapiperidntislfiropbey,cdr r espondi ng

conpound of Formula_ (1) where Rsis chloro or brono with a pripmary or,
secondary ani (pipenagire-d-yhetheay or Ss@iperagindnybpraposy; papacylasly mﬁemlal yst

Vol e o p - Reis SPOHATE REs £ hugtontie BEF hnddeend spd e dRetiits o
Formul a (1) Wagne] R {SAaKAGAD- Dam AR sttt £301 1 Hipye1 LR ge5pONdi ng

conpound of Fornula (1) where iIs chléro or brono™w th copper cyanide in
N, N- di ret hy| fljpyeadide. or di met hyl sul f oxi de as described in Heterocycles,
41 (12), 2799, (1995). 25 Alternatively, it can be done with potassium

Sam d‘éfié.”l Jpn. ,‘”éa@ﬁse”C?th%?%frg}é%@ﬁéenﬁ%é‘ﬁyﬁ%teﬁbﬁm“a@slgfne%&riémbﬁiis} ) B;L'e'r e
Formil & (1) vErQERE F e B0k ey B R 5P M kepoa 06472

-98 or brono amido,ahkydduibishituted ansino Adisubstitutedagaiho,i-COOR“pr esence of a
pal | adi um ca be regogni zed by ong skilled in the art that

lyst. , It will

t hese transf ﬁ@@flw)ﬁt@q\%’f (where Eg is bydregezsonalil),oc P ANR “Ray(veherear r i ed
t 5 t hegs i s i h f E | ) i f

o o ons LB R ABESNOR Sraf B o BN 0 O,

b] pyrazi ne frg@@ether with the nitrogen atom to which they are attached form a

7- (4-fluorophenyl)-6-[ 2bromopyridin-4-yl]-5Hpyrrolof 2, 3- b](g rna.zi ne is
descri bed i n lmeterpdyele2-S(, Rhéwberpnasds integar firatmal ¢6 £ an ¥fp38 alky, ki nase

and JNK inhibitors and therefore canpounds ,of . Forgul a and ,c ositions
COnt Bl ni ho 't PTG GaaReT IR A, aRUPB oF Asres el dnue) b R R et o1 o

arthritis, ospe itis, i b &ﬁ,@ 5]']%2 diseasgs, sepsis,
septic shock,Rt ggwag%éag asyﬂg?lgﬁﬁo%lﬁ'&oo?%gfs oijkl, )’t ube?ﬁrﬁsl osi s,
at heroscl erosi s, diabetes, adult respiratory di lsc':zs syndronme, chronic

pul nonary inflamuatory disease, fever, periodon{a#| di seases, ulcerative
coliti®o pyrebétweetl BRRIdWOR'S, Rhik dlnakyindag andli efs agoodpe ability of
the conpounds of Formula (1) to inhipit p38 MAP kinase was denpnstrated by
the in vitro mprasenfeddy t(wamln (Bxdrpisatthe Trpesitism; iapgd Bi isthydregemounds of

Formula (I) t iThi it th el ease of TNF-a wa dﬁm)ns ated by the in
vitro and theglikP{’lﬁ1 §*% 95 A7 ¥4 e%r%Weg%?§§|W ?\re&gbﬁé ’21 and 22,
respectively. pgaiddlaflg\Phétein HSs M@g@tgsami:l,wma%mgn&&aawl,l be

adm nistered Tn a thefapeutically éffecti've anount by any of the accepted
nodes of adni heteroeydiylaléyl; halte ROR 't (whiere RV is bydidgen, alkylj hetegoalkyd act ual

anount of the c ound.of .this ipventiqn, i.€e.,,th tjye.n dient, wll
depend 4pon n%gﬁ’ §°¥°AMBS’&@%Y§%“@% @'e'&gﬁytl‘in i 6@5@’6}"@8322 to 15
April 2002 V%%%&me PCT/ EP98/ 06472 -99 be treated, the age and rel ative
heal th of the subjéct, the potency of the conpound used, the route and form

of adm nistration, and ot her factors.
Z" is cyano;

-COOR™ where R* is hydrogen or alkyl;



Therapeutically el ective amunts of conpounds of Fornmula (1) may range from °
approximately 0.1-50 ng per kil ogram body wei ght of 5 the recipient per
day; preferably about 0.5-20 ng/kg/day. Thus, for adm ni strat"ﬁtﬁprt'(?oazm kg
person, th&Qie920624 r ange woul d nost preferably be about 35 rRCTWEP98/06478 per
day. In general, conpounds of this inventiogow || be adm nistered as

pharmaceutical conpositions by any one of the follow ng routes: oral, i0
systemic (e.g., transder mIGONH R a4k ﬂ”é’ﬁ(d#ﬁ?x‘a% bRBYAly FepReRR! er al
(e.g., intramuscul ar, intravenous or subcutaneous) adm ni Sttatfon. ‘the

preferred manner ohydrogen et altylon R%and R* tegethenwdtinvke nttrogelnatomdosage
regi men which can be isj u%ed accor dj ng to the degree of affliction.
Conposi tions can t ¥W. ¢la they are atiache form g heteroesglgsul es, 15 senisolids,

powders, sustained rel ease dOnfReyalp 3 UtwhBNSzs _SUSRANSEONS 1 eliXirs,

aerosols, or any other apprdéﬁrlat)maﬁ%rg O ThEX _i_&gd%feq‘dc? ation

dependson vari ousrémesent hyifdgedsSor MMRIRARBlandRY t@%défg;lak%&é aicmp.-(e. 9.,
a

for oral adm nistration, fornulations in the form of ets, pills or

capsul es are pref ewheay mais® oh8 gl B dahaydregen or gllyfl; othe drug subst ance.
R tly, ph tical f LAt J b d d j al f
rugs t hat show poor b oavaFDE The Bass alkiloReterealsy e er &y ietist,

bi abili \ . . e

Qecr oasi ng. pe DI REaIRS] HAREORT P hotGiohFARL Lopdrteutatl) SPRBiER in it

phar maceut i capyri8yl or drpyatimidinyd virngopacnally sabstititbé veithe subsgitubndom 10 to
1,000 nmin which the active material_is supported on a crosslinked matrix

of macl8nol ecsgleetedfrem eferoalkyl 5 NBR' Fdieredt enddR aretindgperdantionf of a
h tical f | ation | ich the d b ' | verized t
Ponopar 1 ol ectadk aREr Yudibept, MsF Or haferpaliSl or PORYhas 815 HESLEF, ' ©15
April 2002 WO, &Qir8AA); PaltieRBAAP Srheteinl ROiSH phaagl Pil?féi dptidnaARd then

di spersed in a liquid mediumto give a pharnmaCeuti cal fornulation that
exhi bits renasWedtitpted grith omecanvtad suthdtitirgntsbel ectedifoemt alkyt, hede oconpri sed

of in general, cOo nd of s Fornmula (1) in coybinaiion wt t | east one
phar maceut i ca‘lc?él ‘&l&g'%gﬂdﬁIaiklél;'(BPﬁlgﬁ@%yAW%‘éfﬁlgggéSéWﬁrﬁg%ﬂt@egﬂa’ non-t oxi c,
ai d adnigeni strat.i } f.eqt ; i nefit of

the consound SPtRSwy Mo llofR GIER ¥ £Ul el int OBLARAHY {inBhNT

sem -sol i d ortuted with £ sabstifuenit sebdcted frot® BRtino} inethylgasitey disthiyli ent 1o

that is generally available to one of skill in the art . Solid_
phar maceut i cakméRe; hydrexyetbyl dehydrexyethyaminpodamingethylyRidisathyl-

Ctearate, - sootanpertutathd eobbi ppaor Fatme T am ERe B o oo

skim m | k_andpifigediblfy wheAihR Bt y6Ess] 4 BAe) RifiRy] HndBihdituséd ect od
fromglycerol’, propyl éne glycol, water, ethanol and various oils, including
those @ pet rwitdhuone anitwalsubstijuentd selested frurhanethydy flgorn, chlago orpeanut
oil, soybean oil_. m neral esane

il Qi.l tc. Preferred liqujd.carriers,
particul arly mthmmlﬂl@a@m er53R K'iis bydnegepa mast Yia?df#wi,-%ams-
dextrose, and cal ¢ Y. g A di1SA! a
Compound of ¢ A SdrbRrRIN 22 38402061, SRRERIO, DInbilRE R0 2 |\
purpose are netHydg8imettarlaniindiprspyk 2-dinfeth v indethih 3-dinméthiylaaing- cal

excipients and their fornulations are described in Rem ngton's |
Phar maceut i capramsileRdmprphgalinedrybetheyl, fvinzgphelinthyDprery1Pétpipsridig-1-

Co 8th_gd., 1990). Th f . d.i f | at i
A R ek R S N
the fornul ati 2/08#@5‘1’ R9BEGY) ,m%&yy@'}@a%.o?fétﬁgﬁ, 3-‘!@%0@&@;?0&[ gm about

0.01-99.99 w a cofrpound of Formula (I)” based on"the tota 15 April
2002 WO 99/ 20624hplEihiReth gy, /> methyldrnimuprapoxy) 2-diréthiyl eniindethosy b ng

one or nore syjtahl har maceut i excgi pients. ,Preferably, the, compound is
present at a agvsﬁiﬁﬁg%emoa@@@ 7 rf’i?@gf‘é‘g'é@%}?‘?‘i}’e%b ?’éﬂ@i‘&‘t‘?‘c al

formul ati ons I UNG a: IRC 1] J3: AME ibes in Exanple
19 The 1ol ol ReoeP 2GS ARRTE NN bl B GrEhli SIS IEAIAOE | e

ski |l edsd n t hépipetrazia-Igllethoenor 3-(pisteasinab g1 prdpsey.practi ce the present




i nvention. They should not be considered as Iimting the scope of the

i nvention, but nmerely as being illustrative and representative thereof.
Ezanple 1 to Synthesis of 3-(4-Fluorophenyl)-2-(pyridin-4-yl )15 April 2002

1H pyrr ol o[v8Q2kj62pyri dine Step 1 (follow ng Schene A) NH F pPCFARPIBB6HBadi um
metal (5.06 g, 210 nmol) was dissolved in aggal ute ethanol (150 nm) and
then a solution of nmethyl isonicotinate (20.55 g, 150 mml) and

4-f1 h I idd 1 Ik £ : (50 n
was a0ded i n one b a el oo BhulELl SOl HE RRR (PO S

and then cool bydtagenoaikylehpteraalkyd, hdteeodyehdalkai, Raloltydns it pour ed
into ice water (300 m) and,the_ pH was adjbggted to pH=3 with 1O%

hydrochl ori ¢ &@{@0, meaosabstifnted amipp; disubskituted aming -&QOBM,ed i n vacuo
to give 24 g n XIS terial was s n i %

hydr obr omi ¢ ag%g(%%gﬁg)ﬁié@% (W}’a?fﬁ(}ﬁglls b@&’f%ﬁn %f%igg'ﬁBgﬁgwlesﬁ?%/act i on

m Xt uregwas c 3 16 R day pla® i ce
wat er (300 m). éI'l%eRpHeil\s/\?'ilga adj usteggg?gygﬁggé\%ﬁlgf}%ﬁﬁg&?%amrf?fI;OOZ WO
99/ 20624 PGT/ &89 16 do6getherORithrimemitrogenditom thewhidhethmyoahtecattaetsedxt r act ed

into ethyl acgtate_ and the conbiped_organic |ayers were washed wih brine,
dried 9ver MSER ahetermsy ,r-g?b&%’fzwga&adslaa@twrfrom0t02an R

2- (4-ffuoroph S L.dind- . : ol.J Ste
> o a sol uti syl b, bt bt ralbubbuBiud Rag L OR" 5 )
ol ) and 3- afWwhereZRBhikdiydlRpgeérnli dlkyl, heléraalkydlorthetapdcyciylaligi)jens - {10 nl)
was added p-toluenesul fonic acid m)nohi/drate (457 ng. 2.4 mmol) and the

reaction m xture was brought to re with Dean-Stark to renoval of the

t ol uenel wat er_ azeotrope._ After 24 QPltoluene was renoved_ in vacuo and the
resi dudOwas rhketwgeanBand (CR-hgndacet at és aprouprepresensed byforroula 68, ed by
vacuum filtration to give

(2chl oropyridi n-3-yl)-[2-(4-fl uorophenyl)-1-(pyridin-4-yl)-vinyl m ne
(5.0 g as a ns@%d.ﬂ’@efiltr?te vvaag concentr at i v§§uoa urified
by 15 flash col/fim "thPBfdt 0§ 2ipHy " F5eEsBERF T heTe BEREERES WBREHBs gr adi ent)
to give additjsop 12s&htadl 18t .%FECR ; ' .
(2-chl oropyri di ngiéqdﬁ?% 2-8(4-f Il%grop %ﬁy(ﬂa)-’l pyr?ﬁﬁ%éﬁ?i%{k%ﬂgﬁail%e (6.0
g, 18.5 mmvol ) particudaB@Gviiérein ) iSNRé-; pavtijulianiydwhetdinl Rorsnmdimeidyls nl )
was added bis(tripheny| phosphine)pal|adiun{ll)_chloride (650 ng, 0.926
mrol ) and t he®% é’%@%ﬁ%ﬁ%@aﬁ@ﬁt@tﬁéﬁ@mﬁ s ﬁu%pfgquecteg

at nosphere. | JyE! f ' : Y t he

oot dudovas nigfthertoatiy ok QBT Rl LTS AdenAf U0REF | 0
filtered off ¢thegihsrirdped, Ak§bor hetdrdaldylrdr \OR (Whdrs RolsvAtlkyl 8r boi | i ng

met hanol / chl orof orm m xture and treated with charcoal. The solution was

filtered throbefierealkad); pardenlarly whereindi? isl a phenylwngoptionallyat ed to gi ve
3- (4111001 OPNEL 2t BRI S oo kA A3 BT TS oF P21
-OR where R is alkyl; particularly wherein R' is hydrogen, alkyl,
20 cycloalkyl, heteroalkyl, acyl, heterocyclylalkyl, -OR’® (where R’ is
hydrogen, alkyl, heteroalkyl or heterocyclylalkyl), -(alkylene)-Z or

-(alkylene)-CO-(alkylene)-Z wherein:

Z is cyano;
-COOR’ where R’ is hydrogen or alkyl;
25 -CONR'R’ where R’ is hydrogen or alkyl and R’ is
alkoxy or
-(alkylene)-COOR’, or R® and R’ together with the nitrogen atom
to which they are attached form a heterocycle;



15 April 2002 WO 991 20624 PCT/ EP98106472 -103 Ezanple 2 Synthesis of

1- Et hyl - 3- (4-fl uorophenyl)-2-(pyridin-4-yl)-1H pyrrolo [3, 2-b£ pyridi ne
(following Scheme A) F N~ iNNJ5 To a solution of 3-(4-fl J8rARsH@A0R) - 2-
(pyri di n- 430 p92a524 pyrrol o[ 3, 2b] pyri di ne (100 ng, 0.346 molBCT/EPBHP&478d as
described in Exanple 1] in dinethylformam degg3 m) was added sodi um
hydride (41 ng, 1.025 mmol, 60%in oil). After stirring at roomtenperature
for 10 min., ethyl io iodid m)(tNBu 12 19 e L nge.
After 2 h, dinethylformam gg:\(}gg remvgd?%e%cdﬁ%&ﬁe%%egﬁgha s

redi ssol ved in et hytepressritleydrogen or aliklylnst Rireld RS togethethaest@CHL) 0N was
washed with saturated sodi um bi carbonate sol ution. The organic |ayer was
separated, dried oV‘é‘hel‘ﬁgSGszeﬂi‘cB apddeniy hydeegenonalkyl aro 15 give a brown

il. i fi [ by flash h . 0%,30! hyl
gl:et afg:r Irle;(gﬁtelsogr ad enfl)S g'?gieﬁgn%? re%ﬁ%i?@%%%%@hﬁﬁgéo&dyl-

recryst akl i zedaIky D@9l BbllAAChat BRI AT etb ool 1L #herein R
f | uor ophenyl ) - 2?&( prg;‘r?i di n-4-Y1 )é 1&Q?>§rrol o[éb, 2- b] plillrblﬁ%#%ﬁeragls}{ ahgmltneRsol id.

15 April 2002 shydebgas el Fe@Roxy itoro or@hlores amd B! & Sapyradylsring

3-(4-Fl uorophenyl)-2-(pyridin-4-yl)-1H pyrrolql3, 2-¢] pyridine (follow ng

Scheme C) F N oatlfzpqiwubﬁtmuﬁﬁ%@i,sﬁq Spdelfion mith arsubstitient sclected from

4- pi val oyl am | g i i Not Uhé - m ) was

added n-butyl %dugnb%@yﬁ%mgnn& d&'}g?ertr: g , %%2&%@%‘%@17 %q@e‘#?’%ydr of ur an)

at -78 C underethylédmio]8s o%ypi@ﬂhﬁ:iﬁ@@%hhﬁho@ihﬁlﬂﬁﬁnﬁ@ﬁ-a&ﬁhbéﬁ@@t 0C
n

for 5h, re-cooled to -78 C ar uenched with a solution of
N- met hot9- N- mel-aptinaprdnyds %rldemgwld@mérme@hgl,, mgthexy| 2-hydrogpethoxy or 2-

bour ed” i nto- veEret P Ror e HeRAtIE PP IR B o3 hyirodse B0 Rifeen
o gani ¢ | ayer speiy? Reletiiib viRohr W AtbstitGentothiumeaUkbAl ¢ and

evaporated to resi
methyl, fluoro, chloro or methoxy; particularly wherein R4 is hydrogen,

g

methyl, ethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-aminoethyl, 3-

15 aminopropyl, 2-methylaminoethyl, 3-methylamino-propyl, 2-dimethyl-
aminoethyl, 3-dimethylaminopropyl, 2-(morpholin-4-yl)ethyl, 3-
(morpholin-4-yl)propyl, 2-(piperidin-1-yl)ethyl, 3-(piperidin-1-yl)propyl,
2-(piperazin-1-yl)ethyl, 3-(piperazin-1-yl)propyl, hydroxy, methoxy, 2-
hydroxyethoxy, 3-hydroxypropoxy, 2-methylaminoethoxy, 3-methyl-

20 aminopropoxy, 2-dimethylamino-ethoxy, 3-dimethylaminopropoxy, 2-
(morpholin-4-yl)ethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-1-
yDethoxy, 3-(piperidin-1-yl)propoxy, 2-(piperazin-1-yl)ethoxy or 3-
(piperazin-1-yl)propoxy; particularly wherein R! is 4-pyridyl; R2?is 4-
fluorophenyl; and R4 is hydrogen; namely, 7-(4-fluorophenyl)-6-(pyridin-

25 4-yl)-5H-pyrrolo[2,3-b]pyrazine.

Among those preferred compounds of formula I in which Ré is
hydrogen, alkyl, heteroalkyl, heterocyclylalkyl, halo, cyano, nitro,
amino, monosubstituted amino, disubstituted amino, -COOR,
-(alkylene)-COOR1¢ (where R34 is hydrogen or alkyl), -CONR5R16

30 . (where R15 and R16 independently represent hydrogen or alkyl, or R15
and R16 together with the nitrogen atom to which they are attached



was purified by flash chromat ography {10% et hyl acetate/ hexanes gradient)

to afford N-[3-(4-fluorobenzoyl)-pyridin-4-yl]-2,2 di nmethyl propanani de (10

g). Step 2 20 A solution of N-[3-(4-fluorobenzoyl)pyridin-4-JbjArril2002

di met hyl prwpaeaoéde (2.85 g, 9.5 mmmol) in 3 N aqueous HO ( PET/HPYs/0632

war med at reflux overnight. After cooling _t@_r_oomterrperature, the reaction
m xture was washed with ether, the aqueous Tayer was separated and

ot hyl -acet at S0 FEFESYE R EESRORH caefs Rig PGl 350 BB o

99120624 PCT/5RARYD Gdihc, HbnRaboabEed Afths GPafsEtatbd IREnFLES R8RS
purified by flash chronmat ography (5% net hanol / net hyl ene chl oride gradient)

to afford 4anfwhera-R4-i§ hydrogem adky), heterdalicyl (or. sterdcycBtlalkyd),5------ is
4- am no- 3- (4-fl uorobenzoyl )pyridine ( 1.5 g, 7.0 mul ) was suspended in
met hyl ene chloride (90 m) and pyridine (2.24 , mol ). The reaction

m xture was cooled tgo 0 C d Lsonicotinaoyl ch fHe (1.4 , 7.6 mmol) was
added. The rgl?ﬁtﬂe@ﬁ‘}gi%@\mgaﬂ %\ﬁéﬁp{l}égv%? to rogﬁr?t%'gﬁﬁrature, ;nd
stirring was i t i t he
whi te prgeci pilfeg)?%éé\}gggft{yﬁ{ogé] é’gagr)@’ %P%%ﬁ%@%ﬁ%’ '%%y y?gﬁ‘gﬁi‘ggg"%h

- (4- 1 uor obeaopeferted veherieto) 1x0,0-pheiiiulnrlydwherGh/Rbls a StyridyVor

suspensi on of 3-(4-fluorobenzoyl)-4-(isonicotinoylam de)pyridine (300 ny,
0.75 mol ), t4-ramimidinyl ireeptivaally sibstitutedwithon substitwenicselettedi on in

et o Co. agom heieraNST PNER ierb R BRI A TR 0en By RE FadllD 1 T s
refluxed for tﬂ&ﬂ&?ﬁé%ﬁﬂv@ﬁ), gfobﬂi(&@efe%% raldtkfo-

diluted with ethyl acg ate and a solu 5% sodi um bi carbonat e was
added. 10he r ed&yl)ppantiotlarly whereingd? isus phieRyl mhigroptibonalbr sulsstitused t hen
filtered throu a pad of Celite. The organic |ayer_ was separated and
concent r at ed EI‘V‘?&F&%‘?W?%PP?‘F@&Q% gelarted rom él#ﬂnﬁwraﬂﬁg wheredkifanol /

3. 2 copyr | S parifacty pdlorbfl RRGE Blager; BRI Inbilony Bhaghe or ! ©
PGT/ EP98/ 064 7¢hlofd} @ridsRIN £ 44p2}5Y IhaakSpeionally substituted at the 2-position

3- (4- Fl uorophenyl ) - 1- hydr oxy- 2- (;giri din-4-yl) 1H-1pyr.rol o[ 3, 2-b] pyri di ne
(fol l owi ng Sc Bybst1Bienit splettath frons @minpomeghylamino, dimethylamino,

2-(4-fl uorop l,) - 1- i n:4-vl ).et.hanone, (4.0 18.6 nmmol ), [ prepared as
descri BB | n ERAATE YL Ay SRR RG. & R P RRrOP B 250 g, 41, 13
mrol) in di megayh{AhYRhAR, 0P8 fdetRY], B-Sminopropyl, 2-dimethyl-aminoethyl,
methoxy, 2-hydroxyethoxy or 2-dimethylaminoethoxy; particularly
wherein R® is hydrogen; and R? is a phenyl ring substituted with one or

two substituents selected from methyl, fluoro, chloro or methoxy.

20 Another subgroup of the compounds of formula I is the group of

compounds represented by Formula (Ia):

(Ia)

wherein:

25 Q is -NR'-, -O- or -S- wherein:



| 0 was added sodi um hydride (1.65 g, 41 mmol, 60%in oil) under an argon
at nosphere. The reaction m xture was warned to roomtenperature and stirred
for an hour. The reaction mixture was quenched with water and&Apriliz0d2uct
was extractwadp/maee4 et hyl acetate. The conbi ned organi ¢ extrapCy/Erss/@s4mmshed
with brine, dried over MgSO, and concentratgg.in 15 vczcuo to give a dark
brown oil. Purification by flash colum chromatography ( 10%to 50% et hyl

acetate/ hexanes gragi g van1( 41k
f1 uor ophenyl)-2-(3-nitrg%];’/org?%f§"} -)g/l)-eln-yz’p?/lr L hploglerl, ercloalksl 2 brown

oil (4.08 g). St" eyrlealkylaikyhlhatenoalkil,gayh; aralkyl, heteroaralkyl,

2-(4-fl h 1 )-2-(3-nit idin-2-vyl)-1 idin-4-yl)- 2.0

0. '5. 93 ol and Bstararv Seberagydgtatbyl hstpanc i ber Bl OR B TS i )
dded t | gs j i f O dride (1.1 nl,

653 mol) - iR BYatdtas alkl, bl R iR SRHRRac IR I RONCT C2 1o

m xtureswas 25 pouyglkylehe)-Bafrer (50 nl) and the product was extracted into
15 April 2002 WO 99/20624 PCTI EP98/ 06472 -107 dichl oronet hane. The conbi ned
organi ¢ extracts wdabxles&e@OnalkylemerZawbereiodi um bi car bonate sol ution and

brine and dried aver hi:—l ESO .. Concentration in vacuo gave a brown oil which
was purified by flashZd®F¥@%chr omat ogr aphy (50% 60% et hyl acetate/ hezanes

gradient) to 5 give the tr| r i i .
2- (4-fluorophenyl)-2-(3 ni to;(%%f}ri I ng?ﬁﬁ;ﬂyﬁlﬂ? %?ﬁ?ﬁ{-ydlf-yl ~inyl ester as a

light tan oil (1.56 g). St-€ONRRhwhere®’anddR’ indebendentiptrepreseniti oni ¢
acid 2-(4-fluorophenyl)-2 (3-nitropyridin-2-yl)-1-(pyridin-4-yl~inyl ester
( 1.5 d-,% 3. 20 nnoll}lygwae@, lgyjjor; ?iyaem(nBoa%ﬂ%Rsmge Swithy e tEogem or i de
dehydrate (2.89 g, R i 1 .warnmed to 50 C
After 1 h, the mr%&%%%ﬁhﬁggﬁr&ggﬂ%@%ﬁt@p@g é%ggrgﬁy@%’di um bi car bonat e

solution (10 m) and filtedNHONBYRS Whdre RPRT 2hdrRE énd@sentraitBd W t h
brine, dried over anhydrous sodium sul fate and concentrated in 15 vacuo.
Purification by flsepresenthyduigesnen allyhpinR{ GHA®R 2 togetbor arg iCH NEOH
grlilijlpsm 2)| g?\éeZSb]( %ﬁe%r%%hg SP Py gﬁgﬁ'&é\é?&ﬁfg %r?ﬁgy:%’?%frp%/la) 5 Synt hesi s of
3- (4-Flygorophenyl) - 1- met hOOR* v R* % 4141) hdderoalkyl, heterocyclylalkyl,
aryl, aralkyl, heteroaryl or heteroaralkyl;
one of A and B is nitrogen and the other is -CR’- wherein:
R’ is hydrogen, alkyl, heteroalkyl, heterocyclylalkyl, halo, cyano,
nitro, amino, monosubstituted amino, disubstituted amino,
20 -COORY, -(alkylene)COOR" (where R" is hydrogen or alkyl),
-CONR"R" (where R" and R" independently represent hydrogen
or alkyl or R” and R* together with the nitrogen atom to which
they are attached form a heterocycle), -S(O)_R" (where n is an
integer from 0 to 2 and R" is alkyl, amino, monosubstituted
25 amino or disubstituted amino) or -OR" (where R* is hydrogen,
alkyl, heteroalkyl or heterocyclylalkyl);
R'is heteroaryl;
R?is aryl or heteroaryl; and
R’ is hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl,
30 cycloalkyl, cycloalkylalkyl, cycloalkylthio, aralkyl, heteroaralkyl,
) heterocyclyl, heterocyclylalkyl, halo, cyano, nitro, amino,

monosubstituted amino, disubstituted amino, acylamino,



20 pyrrolo [3,2-b] pyridine (following Schene D) F NN ~ ~N Ow A solution
of 3-(4-fluorophenyl)-1-hydroxy-2-(pyridin-4-yl)-1H pyrrol o[ 3, 2-b] pyri di ne
(0.38 g, 1.25 mmol) in chloroform (8 m) and 25 methanol (2 mMbYApkk2@02ded
to a sol utiwomhossazonet hane at 0 C. The 15 April 2002 V\erperiifedrs

PGT/ EP98/ 06472 - 108 reaction was warned tgsroomtenperature and stirred
overni ght. The sol vent was renoved in vacuo and the residue was purified by
fl esh col um chr onghHBAPIRKYINGD ] 43 Aordrd grﬂﬁj@ ' ) to
3-(4-fluorophenyl)-1-net hoxy@éga%pgg,?@de?%%-?l )- 1H—Eg<1/’r ro O’Pgétfgg?g lralafc.il ne 5
as an of f white soheterpeydylajkyl) ECOPREY GviretRieis kydfogen or alkyl),

o e ) dh R Bl b d B SedfitBlpmenen s ©
3-(4-fluorophenyl)-1- r 212~ i, di -y . - bl - | di ne

(0.(20 gfj 0. 65 rr¥ml) ?}gjn%%?}é#l c%iPc(c)le h;ﬁgﬁogfrhgéﬁo %ﬁéﬁﬁ%?@gﬁ?‘@?é?‘%ﬂé gl, 6. 56
mol ) im di met hyl f dhespatelattathed Forva lestdpstyshy)] WIOMRH (whekelAs BH, 60% i n

oil). The reaction mxture was 15 stirred overnight and quenched with 10%
HCl (2 n). The pHintesenfjom dg 2 angd B =islhybheteroallyl, @mimoof sat ur at ed

sodi um bi car bonate_sol utio nd the produc s, extractied _i,nt,0_ethyl
acetate. The conbi H%odm&‘bf‘{i&"?tgg\ﬁ?’émp ﬁ‘g]ﬁuh@%?utﬁﬁ'lmmsﬂﬁg%ﬁnéﬁ% or
concentrated in vagy@kyiens)-2e- lohe)-P4iHdrath:-by flash col um

chr omat ogr aphy (50502\20"t 8101§/?) et hgéllkglce%t e/ hexanes, followed by 95/ 5%

met hyl ene chl ori de/ mreZhangtargr adi ent) gave
3- (4-fluorophenyl)-1-[2-(nmorphol.in-4 2 -
yl ) et hd®y] - 2- (pyri di n- 4- yI4CAPRpywheneoR3 is hyipegendemalkylso ng) which

recrystal|ized from hexaneg/cgiiibsaGRLAL Ret PR*InehAG A7 b fresent 15

April 2002
hydrogen or alkyl, or R® and R* together with the nitrogen atom

to which they are attached form a heterocycle;
-C(=NR*)(NR®R”) where R”, R® and R” independently
15 represent hydrogen or alkyl, or R” and R” together are -(CH,) -
where n is 2 or 3 and R is hydrogen or alkyl; or
-COR”where R” is alkyl, heteroalkyl, heterocyclylalkyl,
aryl, aralkyl, heteroaryl or heteroaralkyl; and
their pharmaceutically acceptable salts, prodrugs, individual isomers,
20 and mixtures of isomers. Among the compounds such are preferred
wherein A is nitrogen; particularly wherein Q is -NR¢-; particularly
wherein Q is -NR4-, particularly wherein R2? is an aryl ring; particularly
wherein R3 is at the 7-position; and R® is hydrogen, alkyl or halo;
particularly wherein R? is hydrogen, alkyl, halo or heteroalkyl;
25 particularly wherein R! is a 4-pyridyl or 4-pyrimidinyl ring optionally
substituted with a substituent selected from heteroalkyl, -NRR' (where
R and R’ are independently of each other hydrogen, alkyl or
heteroalkyl), or -OR (where R is alkyl or heteroalkyl); particularly
wherein R? is a phenyl ring optionally substituted with one or two
30 substituents selected from alkyl, halo or -OR where R is alkyl;
particularly wherein R*is hydrogen, alkyl, cycloalkyl, heteroalkyl, acyl,



WO 99/ 20624 PCT/ EP98/ 06472 -109 Exanple 7 Synthesis of

3-(4-Fl uorophenyl )-1-[2-(pi peridin-1-yl)ethoxy]-2-(pyridin-4 yl)-

1H pyrrol o[ 3, 2-b] pyridine (following Scheme D) F N N ~ /N O NM5Apeil 2002
sol uti on ofW@99/2082¢ uor ophenyl ) - 1- hydr oxy- 2- (pyri di n- 4-yl ) - | HPCT/EP98/06472
pyrrol o[ 3, 2-b] pyridine (0.20 g, 0.65 nmol ). ggd 2-chl oroet hyl pi peri di ne

hydrochloride (0.24 g, 1.31 mol) in dinethylformam de (5 m) was added

3001 um hyCl | (ool SyclalyISEORM heAORS 1 oen BGICAEIrOBIYR o L ur e ves

stirred overnight a uénched wth water (2 justed to pH
= 11-12 by tkieemddcycﬂjdalkgfl) sédlkytdmd-ﬁaﬂ+(atk5danb)9@ﬂ-éalkyleﬂel)®w&ledeﬁ1he
product was extracted into ethyl acetate. The conbi ned extracts were dried
over anhydrous MyS04 gand concentrated in vacuo to give an oil. Purified by
flash col um 15 chr ongﬁ%@’a&b‘hy (50% 80% et hyl acet at e/ hexanes, followed by

95/ 5% net hyl ene chl ori de/ "?TOL@RO{V %gﬂ ?%ﬁdg@(e?‘%)ﬁ %_gqgl uorophenyl )-1-[2

(pi peridin-1-yl)ethoxy]-2-(pyrrdin b] pyridine as a

yellow solid (182 ng). Pr oceminw v&h‘eﬁteRéranHeW aﬂ@ﬁenauﬁtlg&bpfeéew ng
2-chl oroet hyl 20 p| perl di ne hydrochloride w th 2-chl oroethyl pyrrolidine
hydr ochl ori de gavehydrogen or a 1or R® and R’ together with the nitrogen atom to

oyr ol o [5. 25 pyFPifthihey s aiiheded Bse NS BeBAE 4 ir) Epos) 06472 - 110
Eganpl e 8 Synthesis of 7-( @(ENW)G@REBV )N}grgqylp 'R"" B.nﬁ n* }néé-b&iﬁ’el’lﬂi}p
j2,3-b] pyrazine (follow ng Schene 1) sol ution “of
chl or opyrazi ne (1lrdprgsert liydmmgbm urra]ky]sonr Bs)ea.md Bé‘rmgeﬂie& ae)-(GEE) added
anhydr %S hydrazi ne g%gnrys 2 or 3 ﬁ'goﬁ,)z ﬂydrogen or alkyl; or
-COR®3 where R13 is alkyl, heteroalkyl, heterocyclyl-
alkyl, aryl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein Ré¢
is hydrogen, methyl, fluoro or chloro; and Rl is a 4-pyridyl ring
optionally substituted with a substituent selected from amino, methyl-
15 amino, dimethylamino, 2-hydroxyethyl, 2-hydroxyethylamino, 2-
aminoethyl, 2-dimethylaminoethyl, methoxy, 2-hydroxyethoxy or 2-
dimethylaminoethoxy; particularly wherein R is hydrogen; R? is a
phenyl ring substituted with one or two substituents selected from
methyl, fluoroe, chloro or methoxy; and R3 is hydrogen, methyl, chloro,
20 fluoro, 2-hydroxyethyl, 2-aminoethyl or 2-dimethylaminoethyl;
particularly wherein R4 is hydrogen, methyl, ethyl, 2-hydroxyethyl, 3-
hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-methylaminoethyl, 3-
methylamino-propyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 2-
(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl, 2-(piperidin-1-yl)ethyl,
25 3-(piperidin-1-yl)propyl, 2-(piperazin-1-yl)ethyl, 3-(piperazin-1-yl)propyl,
hydroxy, methoxy, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-methylamino-
ethoxy, 3-methylaminopropoxy, 2-dimethylamino-ethoxy, 3-dimethyl-
aminopropoxy, 2-(morpholin-4-yl)ethoxy, 3-(morpholin-4-yl)propoxy, 2-
(piperidin-1-yl)ethoxy, 3-(piperidin-1-yl)propoxy, 2-(piperazin-1-yl)-
30 . ethoxy or 3-(piperazin-1-yl)propoxy; particularly wherein R8 and R* are
hydrogen; Rl is 4-pyridyl; and R2 is 4-fluorophenyl; namely, 3-(4-



the reaction mxture was refluxed for 3 h. The organics were renoved to in
vacuo and the residue was extracted with benzene to give hydrazi nopyrazi ne
(4.2 g). St__ e~ 2 To a suspension of hydrazi nopyrazine (2. 915AP8 20881 ) in

benzene (1w0 whpemas added 2- (4-fluorophenyl)-1-(pyridin-4- yorairgoepe (5. 6
g, 15 26 mml) and p-toluenesul fonic acid (4 30 g). The reaction mxture
was refluxed with azeotropic renoval of water. After 2 5 h, the reaction

vas used | n ORETRERPEUT B R Do R A A ik P

razi nyl h dgﬁ;};&g b 5nm) and
'%e ﬁeagt i gn m xt Srrlg@\kgggﬁlea edﬁfg%gﬁ%ﬁﬁtlggqﬁaﬁ % resfa‘(zzt i on)
m xture was tthxmlreﬂhemyldnlamaflydm(m -fhadrepherdyl- Iemethicty-2apyridgtd-ploiidd- i nt o

di et hyl ether and the et her eal g@r was washed_wi th brine and concentrated
in vacuo. Th®YErala, grbdevid plartywherein RS is Bydpagen; Rfds 2A0 99/ 20624

5???%%?33@%?%‘ lén(‘{)w?@?t ha?@lllf%‘sﬁ!&ﬁéﬁ' 8rd BAisA-fuorerbensd: as a solid
(1 (3- %)1| orop%‘? w?m ogpgéﬁenyll% (%m{% ?lf%ﬁlr?' Detbl°3"']5?p(8§“rd 8’} 4-¥13 3-Db]

pyrazine F N1H-pyrrdld{32-b]pindlink; partivaleiywbierein RoiE hydfogdni, & i61. 03 g,
25.8 mmol, 60%in mneral oil) in dry tetrahydrofuran (20 m) was slowy

added 7- {4 f Ihydroxydtyis)4 ;mle&-lyH}ﬂWopthml afaelyod o4+ azi ne (0. 75
-?—’hez °8 to nﬁooroéc’lellly ny?é ?p gmc y(i{ ?ﬁr-p&-rgfo[éﬁ g]pyndl25 8 mmol).

10 particularly wherein R3 is hydrogen, R* is 2-(piperidin-1-yl)ethoxy, R! is

4-pyridyl, and R3 is 4-fluorophenyl, namely 3-(4-fluorophenyl)-1-(2-
piperidin-1-yl)ethoxy]-2-(pyridin-4-yl)-1H-pyrrolo[3,2-b]pyridine;
particularly wherein R3 is hydrogen; R¢ is 2-(morpholin-4-yl)ethyl; R1is
4-pyridyl; and R? is 4-fluorophenyl; namely, 3-(4-fluorophenyl)-1-[2-

15 (morpholin-4-yl)ethyl}-2-(pyridyl-4-yl)-1H-pyrrolo[3,2-b]pyridine;
particularly wherein R3 is hydrogen, R* is 2-(piperidin-1-yl)ethyl; R? is
4-pyridyl, and R3 is 4-fluorophenyl, namely 3-(4-fluorophenyl)-1-(2-
piperidin-1-ylethyl)-2-(pyridin-4-yl)-1H-pyrrolo[3,2-b]lpyridine.

Among those preferred compounds of formula Ia wherein A is
20 nitrogen also such are preferred wherein Q is -O- or -S-; particularly
wherein R? is an aryl ring, and R3 is at the 7-position; particularly
wherein R3 is hydrogen, alkyl, cycloalkyl, heteroalkyl, heterocyclylalkyl,
halo, -OR" (where R” is hydrogen, alkyl, heteroalkyl or heterocycly!-
alkyl), -(alkylene)-Z" or -(alkylene)-CO-(alkylene)-Z" wherein:

25 Z" is cyano;
-COOR* where R* is hydrogen or alkyl;
-CONR*R* where R* and R* independently represent
hydrogen or alkyl or R* and R* together with the nitrogen atom
to which they are attached form a heterocycle;



reaction m xture was heated at 65 C for 72 h. Water was added slowy to
quench the excess sodi um hydride and the organics were renoved in vai cuo.
Water was added to the residue and the aqueous |ayer was ext riScApsil 2002h
et hyl acet awe.99BRbe240r gani ¢ phase was washed with brine, is dipceekra¥8Es72
magnesi um sul fate, filtered and concentrateds¢ n vacuo. The crude product
was purified by flash chromatography on silica gel, eluting with et hyl

acetate, to give 1-(3-chlor Y 28frdh h 29 :

6- (pyridin-4-yl)-5H pyrrol o?g;[]gﬂb?%\{#alel %Ie’)}%gégpsgﬁ%&?@ sipdependently ;)
2002 WD 991 20624 PGEpré¥shtI6Aidgen bt Al afH Cand Y tideeréSard -(CH,),-

7- (4- Fl uorophenyl )-1-[3-(4-nmet hyi m dazol -1-yl ) propyl ]

6- (pyri di n- 4-yl ) - 5ivhere Bis2[ar, Bapfl B inbydeogen ot dlkylort ~N N'N Me 5 To a
)5k pyrrol of 2, 3 bl pyt a HORE voserect 08 RISt on i1 BeteFoFistan de vas
added 4-gzret hyl g 4 N LS ' (0.12
0. 7 ol ) 2GS el AherOa vl BE ek By QRN Fly Whe AR Lo
purified by réyerépypidyd er Yopyfinidintydging bptivnally shbstitited with a
3-(4-fluorophenyl).-1-[3-(4-nethyi g dazol v ' .
1-yl ) propyl ] - @%5%@%59199‘{;%% tegpalkyl, sNER\(whars R end R aye. Exanpl e
11 Synthesis - hdjf- 4- - {-{4- ol o
12, 3:0] pyr aztadep RS BEVA bk Hydiokph alort B BROEAILITEE SR 00 1
acid (15.5 g, (Rhets™ is ﬁlﬂkgl&ﬁ%!@ﬁét@@ikﬂm ftal@Hy (Wheéreith R2456& rous
hydr ogen chl ori de gas 15 April 2002 991 20624 PCT/ EP98/ 06472 - 113

10 ring optionally substituted with one or two substituents selected from

alkyl, halo or -OR where R is alkyl; particularly wherein R€ is hydrogen,

methyl, fluoro or chloro; and R! is a 4-pyridy! ring optionally substituted
with a substituent selected from amino, methylamino, dimethylamino,
2-hydroxyethyl, 2-hydroxyethylamino, 2-aminoethyl, 2-dimethylamino-
15 ethyl, methoxy, 2-hydroxyethoxy or 2-dimethylaminoethoxy;
particularly wherein RS is hydrogen; and R2? is a phenyl ring substituted
with one or two substituents selected from methyl, fluoro, chloro or
methoxy; particularly wherein R3 is hydrogen, methyl, ethyl, 2-hydroxy-
ethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-methylamino-
20 ethyl, 3-methylamino-propyl, 2-dimethylaminoethyl, 3-dimethylamino-
propyl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl, 2-(piperidin-1-
yDethyl, 3-(piperidin-1-yl)propyl, 2-(piperazin-1-yl)ethyl, 3-(piperazin-1-
yDpropyl, hydroxy, methoxy, 2-hydroxyethoxy, 3-hydroxy-propoxy, 2-
methylaminoethoxy, 3-methylaminopropoxy, 2-dimethylaminoethoxy, 3-
25 dimethylaminopropoxy, 2-(morpholin-4-yl)ethoxy, 3-(morpholin-4-
yl)propoxy, 2-(piperidin-1-yl)ethoxy, 3-(piperidin-1-yl)propoxy, 2-
(piperazin-1-yl)ethoxy or 3-(piperazin-1-yl)propoxy.

Among the compounds of formula Ia also such are preferred
wherein B is nitrogen; particularly wherein Q is -NR4-; particularly
30 . wherein R?is an aryl ring; particularly wherein R3 is at the 7-position;
and RS is hydrogen, alkyl or halo; particularly wherein R3 is hydrogen,



was slowy bubbled through the reaction mxture while cooling in a

nmet hanoUwat er (20/80) dry ice bath. Bubbling was continued fox 40 mn.
during which tinme the suspension cleared to a partial sol utioth Aptk202 h
was renpveodvend2dde reaction mxture was heated to reflux unslefmpysaigpgdr ous
conditions for 30 mn. to give a clear yeII%\g solution. The solution was
cooled in an ice bath and saturated sodi um bi'carbonat e vvas sl oWy added

th st t |
bnd the br oouak BR e et Ao S el AR TRISEE L BVRAES o - 2000
was dried ove y?ﬁﬂicuﬁyﬁﬁhgealﬁm{duyt Sidituts with 8 QubsttuaiesblbdedFro@ O

yleld 2- chloropyrldlne 4- carboxylic acid nmethyl ester as a brown I'T qui d.
e p 2 4- Fh&benopﬂgrlyi—HB& ¢where Rear{d R! afe g;de&x’endantl)y qﬂaachlosthet ved | n

i‘é’%"hﬁéﬁ%i 7 Lo o ereRi s 1ok (bery e alkvsen biteshaliad)

stirredfor 1

2chl or opyrl di %aﬂigélg? y%?%ﬁlglg?%r %&#ﬁﬁ?’l g%gélﬁfjdf%ﬂ ]fpgub%ﬁtuted “Slth Roe
absol ute et haaﬁltwasQibsaﬂtmem&sSeﬂétﬁadffﬁdﬁ&lkﬂ thizdo bEORI wnefé/Rhs&ﬂEylm n. The
reaction mxture was then refluxed for 2 h during which time the 20 color

turned to dar @aﬁlm YIW@GF@@CRl 15rhydrpganeallm oyshadkyl; heteroatkxlaaed, and
t 100 m 5 d f ot t

ctur s s shelBpeRAgRl ) DA o Hing phtider vl bk Sanivl el “aae "

extracted wit e@éﬂ&% cl P.ﬁkf;‘f) (?ﬂ@;l%ﬁ@)a%g?b%gleﬁwﬁo B'?érfe)gz(%%?éﬁl were

dried over sodiums at e} ncentrat I'n aacuo to yield
1- (2-chl oropyridin- 4 yl)-2- cyano 2- (4fl . uorophenyl ) et hanone as a dark brown
solid wo ch was used \leh:gano;f urther purification (22.0 g). 15 April 2002
wo 99r~o0s24 - 114 st EP98/

1- (2-chl or opyri di n- 4- yI) 2' 5&#)3’@1?%0&4’63}@5%%97841%%0% (22.0 g, 80

mol ) was added 48% hydrobr sRE rgliaﬁ i ure was
heated at reflex in an 0|I R %Z% %%%ﬁag?ﬁgﬁga%%on m xt ure
was al |l owed to coohydeoger0sr bﬂtmemaRﬁaﬁd&t?dtdgl@ehmfwiﬂMfe BitPdRGh atoran ice
bath. Saturated sodi um bicarbonate (100 mM) was carefully added, followed

by solid portions & vduahtheyiaceebinched formia h@#%O%HlQ)f the reaction

m xture, was neutral. The r e was {a 1ex at.e hyl
acet at e®and the et hyl to a@t‘ﬁ@%&%ﬂ%‘@%ﬁ%% » By dllﬁﬁf’ 4]%’(%@
filtered and conce%% fit h9dPo A P¥F aB8Mor FO! hﬂd(ﬁ_‘lﬁ, erTQ@qcﬂige product

was purified by flash chronat ography on si lica gel, uting with
m xture of ethyl acdteeal ise&anésandaRgusélydrogen or alkyl or

1- (2- bromopyridin-4-yl) - 2- or.op n

Hydr azi nopyr azi ne (0 71 q; éé&‘ﬁy %&ng ‘1‘{1‘(3’3 g?ﬁ?ﬁé%‘}&'?&?%’f%wg&ﬂﬁ

2- (4-fluoroph aggmeg q@gﬁg nzene (30
m ) and p-tolue ésu nrfg&%&é n(;:ﬁa@e %%&%ﬁ&ﬁg a eéthI?ﬁg reaction
m xt ur e2onas t hedrogdr, uiethyd ﬂhomz@othlom andRbvah 42pyrfyleingroptionalban
Stark trap. The benzene was then renpoved in vacuo to give the crude

N- [ 1- ( 3- br omosybstatuted with asybstifuest sglestad from amino, methylamino,
eIyt Sencl Nt B 00 1S b Baaobl s vood
N-[ 1- (13- Br onogymiethfrativioletByl, Anbintiyo 2Rgftoksbinoky ¢ reliYethylamino-
ethoxy; particularly wherein R€ is hydrogen; R? is a phenyl ring
25 substituted with one or two substituents selected from methyl, fluoro,
chloro or methoxy; and R3 is hydrogen, methyl, chloro, fluoro, 2-
hydroxyethyl, 2-aminoethyl or 2-dimethylaminoethyl; particularly
wherein R¢ is hydrogen, methyl, ethyl, 2-hydroxyethyl, 3-hydroxypropyl,
2-aminoethyl, 3-aminopropyl, 2-methylaminoethyl, 3-methylamino-
30 - propyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 2-(morpholin-4-
yl)ethyl, 3-(morpholin-4-yl)propyl, 2-(piperidin-1-ylethyl, 3-(piperidin-1-



pyrazi n-2-yl hydrazine(2.4 g, 6.2 mmol) was suspended in di (ethylene glycol)
(30 M) and heated in an oil bath at 250 C. After 1 h, the reaction m xture
was allowed to cool and then poured into a separatory funnel tShApri 20029
wat er (50 nWP.99Z8@4r eacti on m xture was then 15 April 2002PYDERIS/3B24
PCT/ EP98/ 06472 -115 extracted wth diethylL ggther. The ether extracts were
conbi ned, dried over sodiumsulfate, filtered, and concentrated in vacuo to

71 e Cr Ut 23Bisdac B e I AR, B AR, o

ethyl acetate™ /et o yiel

6- ( 2- br omopyr mthoxy&&ﬂyﬂraxjethbky,dsdngﬂemjﬁmﬁbkm;&-mﬂth&&xﬂidﬂephong,i3+e as a
tan solid (0.650 nple 12 ynt Is . of t

7- (4- Fl uor oph&f hg’i%m{%{rgpﬂyx;r% PIHRPTRS W,,%d.}mgtlwlf.mmo-

o (2 Br omopyr PR, HXHEHEE 3{18%1%%?&? Ef%‘%%%&‘l?ﬁz%*‘#ﬂ% Thzine (0,05

g, 0.13% mvl jpipesidihSsl)ebxyN3IpAferidinlt Hipp é’ﬂa:zn§-15 nmol ) and
the reaction mxture was heated in a seal ed vial at 1 C. After 20 h, the
reaction mixt ¥Hethery gudi(pinstasip-i-shiproposs phase chr orrat ography to yield
the 7-(4- quorophenyI) 6- [2 (3 hydroxypropyl am no) pyri di n- 4- yI] 5H-pyrro|o

2,3-b ' tarifl t t St 2
724~ Fl uoy opheny! $aons SR GReRoR Fommimn P ta Where @ B35 oy 1ol o-
[ 2, 3- b] pyr azi Bﬁrbééﬁh%ﬁ?&ﬁéﬁ?re‘féﬂed(@h@é&n@ iD-BLorm! g)amaﬂhfsat ed with

HC /diethyl ether (1.0 ml of 0 Msolution) to give a solid. The
et her eal | ayewheasiniBE amanciryl fimg) dnidhi? issttlie Tipositidng pmsxculak‘ByAprl | 2002

WO 991 20624 PCT/ EP98 472 116 h th_et t

caref ul 3% bl o¥hesein ﬁ??&h hydrogen, alky > eqoal\ﬁlyf ei’xé/t\:neroalﬁ P eterocyc faﬁt Ter nas
halo, -OR" (where R” is hydrogen, alkyl, heteroalkyl or
heterocyclylalkyl), -(alkylene)-Z" or -(alkylene)-CO-(alkylene)-Z"

wherein:

Z" is cyano;
15 -COOR* where R* is hydrogen or alkyl;

-CONR*R® where R* and R* independently represent
hydrogen or alkyl or R* and R® together with the nitrogen atom
to which they are attached form a heterocycle;

-C(=NR”)Y(NR®R*) where R”, R® and R® independently

20 represent hydrogen or alkyl, or R” and R® together are -(CH,), -
where n is 2 or 3 and R” is hydrogen or alkyl; or

-COR30where R3 is alkyl, heteroalkyl, heterocyclyl-

alkyl, aryl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein R!
is a 4-pyridyl or 4-pyrimidinyl ring optionally substituted with a

25 substituent selected from heteroalkyl, -NRR' (where R and R' are
independently of each other hydrogen, alkyl or heteroalkyl), or -OR
(where R is alkyl or heteroalkyl); particularly wherein R? is a phenyl
ring optionally substituted with one or two substituents selected from
alkyl, halo or -OR where R is alkyl; particularly wherein RS is hydrogen,

30 methyl, fluoro or chlore; and Rt is a 4-pyridyl ring optionally substituted



nitrogen gas and the resulting yellow solid was dried in vacuo to .7-(4

f 1 uorophenyl ) - 6-[ 2- (3- hydr oxypr opyl am no) pyri di n-4-yl] -5Hpyrrolo 52 3

b] pyr azi ne hydrochl oride salt (0.019 g). 5 Exanple 13 Synt hedpApsH 2002

3- (4- Fl uorwptsengéi- 2- (pyri di n-4-yl)-faro[ 3, 2-b] pyri di ne (folrcumEragro@chene
E) OStep 1 10 3-Hydroxypicolinic acid (12519, 900 mol) was suspended in
a mxture of ethanol (300 m) and benzene (100 m). Sulfuric acid (5 m)
was added an 6B&tit j ff%a?ﬁ?z e 1 r.opi c
removal of vva%?%/?a Degdr?%{ggr dﬂ%‘?ap. A ter’%%hygﬁﬁ%mghéé%%&e, t he
or gani cs wer €-hgdowegeethyl, 2ahydroxjethylamidos2wasinbethiyls 2alivedhiytambrier
basified wt htaggi um.carbgnate and extracted with ethyl acetate. The et hyl
acetate | ayer® 3ethaxyoé YCWE@%@L@‘F‘%&@M%M&I in vacuo to

gi ve ethyl 3- i j . pE j. XL . |

3- hydr oxypi CM%%X‘?{SK@IX%’&%S{G&%Y@ Oéec?i’flﬁi u%fl’ﬁ%ﬂ’f;ﬁ&ﬂ%% gfrsFlg'é{%ﬁl& 23 g,
110 mok), i rrithzsecod Bwh stbstifleritBblectéd fdik Y &he1 Thidro] elflovesrstirred
overni ght under a nitrogen atnosphere. Water was added and the nethyl ene

chl ori de | ayenrethaxys paatisubalnwhereincBA is hydrbgen, methyl, ethyl,2-cati on on a
silica gel cqlu usj,n h acet at e- hexane (,1.4) as. the ei.ugnt gave et hyl
(e Ryt B o Rty b e AR ety 32 EngoBEI 220 o © 18

Apri | 2002 V8014063 RootHiATa-xob 451 SRBHERSA S04 ERtAvRGhildstRy0B- €L 1y

3-(tributylsilyloxy)picolinat in tet rof uran (100 m)
was cool ed t aifhethgtamindgropyhPh@nyiphiinésil)atheh3e(rheehodin-diyl)propyM i n

t et rahydr of uran). was, adde ropw se, _ After 30 mn.,.the reaction m xture
was quéfched %I%lﬁem-rl- ﬂ%&ﬂ’ﬁe‘g‘EPWH@DVth)BRQREcg‘éEmﬁF@%%‘W Jethybt at e.
The organic | i r i ed i n vacuo.
Puri fi gati on %@?e}é\%ﬁpg%&ggﬁ%@? ukwagy]’n%%g%% %g?‘lgo?{gg ex hg' (2:98) as
the el uant gaweirdxiprépdsy] obaeamibimiBobtoxhlByheityTh@iudphoposty e (3. 75 0) .

10 Step 4 A solution of 2-(4-fluorobenzoyl)-3-(tributylsilyloxy)pyridine
(3.75 dimethylamino-ethoxy, 3-dimethylaminopropoxy, 2-(morpholin-4-

yl)ethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-1-yl)-ethoxy, 3-
15 (piperidin-1-yl)propoxy, 2-(piperazin-1-yl)ethoxy or 3-(piperazin-1-
yl)propoxy.

The compounds of the present invention are manufactured by a

process which comprises
a) cyclizing a compound of the general formula

o

20 z IT

P
wherein ( is a group as defined above and Y and Z are
groups convertible to the group



g, 11.3 mmol) in tetrahydrofuran ( 17 m) was cooled to O C and

tetrabutyl anmonium fluoride (17mL, 1.0 Min tetrahydrofuran) was added.
After 2 h, the reaction mxture was diluted with ethyl acetat¥ Ajril 2002

or gani c | aywo 9aes2gepar at ed, washed with sodi um bi carbonat e peg/Epyss@72 and
dried over sodiumsulfate. The organics wereorenoved in vacuo and the
residue was purified on a silica gel columm using ethyl acetate-hexane
(2:8) as the eluant to give 2-(4-fluorobenzoyb)-3hydroxypyridine (2.2 g).
20 Step 5 A mxture of give 2-(4-fluorobenggyl)-3-hydroxypyridine (2.2 g,
11.3 mml ), ethyl bronoacetate (1.6 ml /1»4'_3 5 mol ) and pot assi um car bonat e
(4.34 g, 31.4 mol) in acetone (40 m) was h ated at reflex. After 3 h, the
reaction was cooled to roomtenperature, fi I' er and 25 concentrated in
aacuo to give ethyl 2-[2-(4-fluorobenzowW)gyridin-3 yloxy] acetate {3.5 Q)
whi ch was used in the next step without fulther purification. 15 April
2002 WO 99/ 20624 -xI S ep 6 98/ 06472 Sodi um et ho~de (1.51 g. 22.6
nmmol ) was suspend8t Sfﬁ hé'l'ﬁ'e"ﬁe %Aﬁpﬁ‘ma%a PYiSe10F
2-(2-(4-fluorobenzoyl)pyridin-3-yl oxy)acetate (3 59, 11.5 mvol ) was added.
The reaction was heated at reflux under an argon 5 atnosphere. After 12 h,
t he reacti on b xt introdacingaoéwisstitment GrahdforeR simito @ conspdursd pf fodnotlavas
extracted into water. The aqueous | ayer was acidified with hydrochloric
acid to give 2-carboxy-3-(4 fluorophenyl)- fzaro [3,2-b] pyridine as a solid (
1.8 g). 1o Step 7 A m xture of 2- carboxy- (4 fl uorophenyl)-faro [3, 2-Db]
pyridine ( 1.8 g, 7 mml), copper 6 g, 8.81 mmol) in quinoline
(10 mM) was heated at reflex. Afg 45 m he reaction was cooled to
room tenperature and the product s extr, B into water. The aqueous 15

| ayer was acidified with hydroch Fe-acikld and acetic acid. The product was
filtered and dissolved in ether. The ety |ayer whs dried over sodium

sul fate and concentrated in vacuo. Purification by flash chromatography

usi ng et hyl acetate- hexanéi(’l 9) as the eluant gave
]

3(4-f1 uorophenyl )-faro[3,QPb] pyridine as a solid (0.85 g).
wherein , —--, R', R* and B are as above, and Q' is -

CH or -NH-, or

c) introducing a substituent R' in a compound of formula
Re

A\

10 O IIa

GL_
wherein and R’ are as abpve, or

d) converting a compound of formula

W 1
¢
4

Q Id



20 St_, ep 8 A solution of 3-(4-fluorophenyl)-faro[3, 2-b]pyridine (0.40 g,
1.84 mmol) and N,N,N , N -tetranet hyl ethyl enediamne (0.33 g, 7.2 mmol) in

tetrahydrofuran (15 m) was cooled to -78 C. n-Butyllithium (15 April 2002 5 M
i n hexanes,wp.98206! ) was added and the reaction m xture wasppppbdepapd t o
warmto roomtenperature. After 1.5 h, the r@action mxture was re-cooled

to -78 C and n-tributyltin chloride (0 5m, 84 mmol ) was added. The

1.
reaction was allo t hen ched with
aqueous anmoni um Ceﬁfgorg%gﬁgé&}ege#&dpé&%g& %S%ra)d?% 991 20624
PCT/ EP981 06472 - 11P°), @R} baACWRS into ether and the ether |ayer was dried
over sodium sul fate and concentrated in vacuo. Purification by f1ash

chr omat ogr aphy. usi ng hexanes, followed by ethyl acetate-hexanes (5. 95) as
t he el uant gave 3 (4- fluoropherﬂ?C)-Z (n- trlbutyltln} I1;aro[3 2- b]‘\PyI‘IdI ne

(0.72 g). s Stg99 W mixture R%
n-trib yIt||n) faro[ 3, 2- b] pyr i (00,2( ”
| phos al ladium (11) (M1 , ) and

3- (4-fl uor ophenyl J< 2-
nol ), tetrakis(tky

4- br omopyri di ne Rpéorepared fgdm 4- br onopyri di ne hydrochgori deﬁfgd"h g, 7.15
mml )] in xyl enes (20 mM) was heated at reflex to undér an a

at nosphere. After 12 h, the reaction m xture was cooled to roomtenperature
and purified by flas chromatpgi)aphy usi ng hexanes, fpy4owed éw*’)et hyl

acet at e- hexanes (5. 95) as the eluant to give

3- (4-f1 yor opheny| wheréity R0k @hionsl or-Braneo ahd F-ibaRybosene. Recrystal l'i zed
fromethyl acetate-hexanes m xture to gl ve pure product (0.15 g).

Ezanpl e 14 Syintesacemppunfief formula I, wherein R is alkoxy, monosubstltuted or

3-(4-Fl h t hi 0- 2- d n- 4- | o [3,2-b dine F
NN TR Rt ping s AR Ly T per i ne (176 M\

10. 40 nmmol ) was dissolved in tetrahydrofuran (39 M) and pl aced under an

at nosphere of gni t FQOGR mm%fé&h&'& '098 ?&?e%-:&&é@u%fiaﬂ? aczgpf‘aGlé‘QQlt ofa
n-butyllithium (3.96 m, 9. 5 M sol ution of in hexanes) was added
at such a rat eomlpau.ndmfformalanﬁk:amymgramaméxcobnﬂ/mbamcsabdt1tﬂ@1t~c The

reaction mxture was
1 converting such compound of formula I into such salt.

Compounds of this invention can be made by the methods depicted

in the reaction schemes shown below.

The starting materials and r;eagents used in preparing these
compounds are either available from commercial suppliers such as

15 Aldrich Chemical Co., (Milwaukee, Wisconsin, USA), Bachem (Torrance,
California, USA), Emka-Chemie, or Lancaster (Windham, NH, USA) or
are prepared by methods known to those skilled in the art following
procedures set forth in references such as Fieser and Fieser’s Reagents
for Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 1991);

20 Rodd’s Chemistry of Carbon Compounds, Volumes 1-5 and
Supplementals (Elsevier Science Publishers, 1989), Organic Reactions,
Volumes 1-40 (John Wiley and Sons, 1991), March’s Advanced Organic
Chemistry, (John Wiley and Sons, 4th Edition), and Larock’s
Comprehensive Organic Transformations (VCH Publishers Inc., 1989).

25 - These schemes are merely illustrative of some methods by which the

compounds of this invention can be synthesized, and various



15 April 2002 WO 99/ 10624 PCT/ EP98/ 06472 - 120 warned to -10 oC fox 30
mn., then re-cooled to -?8 ~C. A solution of

1t ert - but oxycar bonyl - 3- (4-f 1 uor ophenyl ) - 2- (pyri di n- 4-yl) - pyr ri& April 2002

[ 3, 2b] pyri GV@29/2062065g, 2.47 mol) in tetrahydrofuran (32 mpcveamseested to
-78 ~C and then added via cannula at such agjyate that the internal 5
tenperature did not exceed -70 ~C. After 1 h, dinethyldisulfide (0.29 m,
3.22 mmol) Efﬁ‘&ﬂ'cﬁ%dt i i (WAs

addi ti onal Ya%oat -7§ C.Ot gé%ggé Ie%%a?}ﬂ@é(%ra ggm%@sgﬁlzh%ﬁggg&mg{eﬁl@atur at ed
amoni um chl osnelskdlelduin the artthdWiagrefstued tovelsiseisdlasied i nto et hyl

acetate. The organic |layer was washed with brine, dried over |0 anhydrous

sodi um sul fat e, concentrated, in vacuo. The crude residue was purified
by flash chromat ofR8SkFtRE mateomnl s and dhe/intermadiates afitheaeaslien meayi ve

1- t ent - but ox 3 3~ [ | Y- 7~ Q- 2- rddin-4-yl)-pyrro
| o[ 3, 2-b] pyr Ygdﬁléé %%é%wﬁ %‘%} .e%i ues'ﬂ)lggE:J’H"Lélmé:)na?l tg@fmq%es,

1- Ter t - put oxyigl |- et i ERYAtior - diBtillution, erystalidatidn4- Y| ) - pyrro,
| o[ 3, 2-b] pyridine (29 ., 0.064 mml was dissolved in di met hyl sul foxide ( 1
m) and the s@irgmaie neandthe bke3 Such matenialzonay berchagatterized was

cool ed and part.itioned hetween ethyl ,acetate and 20 ter. [The organic

| ayer was sep‘é%lﬁgéﬁngﬁﬁgﬂﬂ\é\ﬁﬁ%faﬁst #‘B‘P&W@,p}?ﬂsﬂ W@%M%ﬁfé’g gnesi um
sul fate, and ggacentrated in uoccuo to give
3(4-fluorophenyl)-7-nmethylthio-2-(pyridin-4-yl)-pyrrolo [3,2-b] pyridine.

15 April 2002 WO 99R0624 - PCT/ EP98/ 06472 - 121 Ezanple 15 Synthesis of

t he 2-(2- Chl or opyS¢hamesn AAMyd¢scife/mbthmdsofwheymthpsizaconpdudsjof pyri di ne
(foll owi ng Schene E) Ig N\ ~ NONC A mxture of 3-(4-fluorophenyl)-

2- (n-t APput yI ¥ormuiad 3, 2 bl pyridine (2.38 g, 4.73 mmwl), [prepared as
descri bed in Exanple 13 above], bis-dichlorotriphenyl phosphine-palladi um
(0.33 g, 0.47 mol) and 2, 4-di chl oropsrchr' %iﬂe (3.52 g, 23.65 mol)] in

di et hyl formam de 10 (20 nl) was heat&d at o0 C under an argon atnosphere.
After 12 h, the reaction m xture was cooled to roomtenperature, quenched
with water and thGompoduds ofdoraniladll wHeret-o- et iy betwairnBeandFGR B[ @ani ¢

| ayer was dried over sodium sulfate, concentrated in Uacuo and the residue
was purified by flas f omat ogr aphy using 80 % ethyl acetate 15 hexanes as

the eluant to give 2-\2!chl oropyrim din-4-yl %-3-{4
f1 uor ophenyl )is+-BHBF.3, 2- b ifra argnp of formula () op thergnomps are as
PCT/ EP98/ 0647&&&3&5&‘1@8&:&&1% of the Invention are prepared as described

15 below.




Synt hesis of the 2-(2-Am nopyrimdin-4-yl)-3-(4-ffuorophenyl)furo

[3,2-b] pyridine(followng Schene E) F N\ ~- N ONNH2 5

2-(2-Chl oropyri m di n-4-yl)-3-(4-fluorophenyl)-faro[ 3, 2-b] pyr i'th Apri(2D025 q)
was di ssol wasleg/mmert hanol (10 m ) and anmoni a was bubbl ed t hrgs@kpdsiags72
solution until it was saturated. The reactifh m xture was heated in a

seal ed tube at 100 C. After 12 h, the solvent was renoved in vacuo and the
residue was purified by flash chrongg&gzr hy using b0 to % et hyl

acet at e- hexanes as the elgiant to give C?UZ) am nopyr ign di n-4-yl)

3- (4-fl uorophenyl )- fargl3, 2-b]pyridin® (0.70 g) a)%gqqlzi d. Exanple 1~
Synt hesi s of 1-(4-Fl udRoph@Ma)-" 4- meg%%l -2-(pyriBi'n-z-yl) ‘

1H pyrrol o[ 2,3-b] pyridinetF NN -, \ =N 15 HsC Step31®o a sol ution of

2- am no- 3- br ono- 5- met hyl pyri di ne (5.48 g, 296%370I and 4-acetyl pyridine
(2.67 mM, 24 mol) in toluene (200 mM) was addeg/p-tol uenesul fonic acid
(0.1 g) and the reaction mxture was 20 g_ reffuxed under argon atnosphere.
After 4 days, the reaction mNHure was cfjol to roomt ature and the
organics were renoved in_, 1 il 200 9l 2063:43.!9/5%?3 /06472 -123
uacuo. The residue was pﬁrl Ted by flash £hromat ogr%pﬁy kng 50 % et hyl
acet at e- hexanes, fol | onwe8® YNt hyl ~acetate as t é"iuang to

( 3br ono- 5- et hyl pyri di n- 2-yl )ﬁ}l/pyri di n-4-yl et hyl Ndene¥am ne (4.29 g) as
an oil. 5 St' ep 2 To a sgl utyyon of

(3- brono- 5- et hyl pyri di nBa yN)- (1- pyri di n- 4yl et Ryl dene) a4f ne (4. 25 g,
14.65 mol ) in di methyl "3 mge (75 m) was a@m’c{h 4.93 g, 43.96
mol ) and ], bis-dichlorotr eyl phosphi ne pﬁl'l—_i 1 52 g, 0.73 mol ).
The reaction mxture was |10 e\atgﬁét 120 C under arg[ﬁn ay’nosphere. After

1.5 days, the reaction m xture s cooled into roomt8nperature and poured
into 10 % hydrochloric acid (&00 ). The solution wag filtered through
Celite and the filtrate was neutralized to pH 7 with 10 % sodi um hydr oxi de
and the solid was filtered ofI to give 4-rrethy|-2-(pyrEdi n-4-yl)-1H 15
pyrrol o(2, 3-b] pyridine (1.t57 §) a brown solid. St_ ep g To a solution of
4- et hyl - 2- (pyri di n-4-yl 0I0(2,3-b]pyrﬁl .l "9, 1.43 mmol) in
N- net hyl pyrrol i done (&2 dded 4br onof | Mr@i(o.w m, 5.2
mol ), copper brom de (O. Y, #3 20 mol ) and SodNomgar bonate (0.15 g,
1.43 mmol ) and the reaction nHxture was heated to 180HC under argon. After
24 h, the reaction mxture wagr)cool ed and poured into30 % hydrochloric
acid (50 m). The solution was, filtered through Celitauand the filtrate was
I

neutralized to pH 7 with 10, %|sodi um hydroxi de. The solid was filtered off,

di ssol ved 2~ in 80 % et haljol :fmet yl ene chl oride and rifigd by
preparatory thin |layer c phy to give RGYN\ R
1- (4-fluorophenyl)-4- )‘(ﬂ ridin-4yl)-1Hgdyrrol p(23-b] pyridine (0.03
g) as a tan solid. N~ gt Z N )

R* gD

) (1) (1)
(R™ not H) (R4 not H)

Reaction of an ester of formula 1 with an acetonitrile derivative of
formula 2 in the presence of a suitable base such as sodium ethoxide or
potassium ¢-butoxide, each in its respective alcohol as solvent gives a B-

5 keto-acetonitrile intermediate of formula 3 ((see., Ivan Lantos, 1. et al. /.
Org. Chem. 53, 4223-4227 (1988)). Alternatively, the reaction can be
carried out in the presence of lithium diisopropylamide or lithium
hexamethyldisilazane in tetrahydrofuran.



15 April 2002 WO 99/ 20624 PCT/ EP98/ 06472 -124Eganpl e 18 Synthesis of the
6-[ 2- (Acetyl am no) pyridin-4-yl]-7-(4-fluorophenyl)

5H- pyrrol o[ 2, 3- b] pyrazi ne hydrochl oride salt HCOCH3 5 Step 1 THoAprik2102t i on
of magnesi wobezeszgs (7.3 g, 300 nmol ) in anhydrous ether (pciepdslocsvas
added a few crystals of iodine. A few dropsygf. 4-fl uorobenzyl chloride was
added dropwi se and the solution was heated to initiate the reaction. Once
the reaction had iy d 3=\nzv 43 g,
300 nmol ) was add rgg%néfﬁf EO%BS a?s rBrgl nt ai %Ael'l—d%éjg&e!ﬁ e r‘“‘e1 Neﬁié@?eogr t he
addi tion was theptat be ﬁrbpafeihbymnth\odsw‘eﬂl kﬁeﬂnfmrthb é&tarltbrmmﬁed in the
next step. Step ﬁ&SOdI um_hydride (8.6 220 60I o di sger5| on In

m neral oil) Mgt stwﬁﬁlaamwmmenmnumwl rasb(be nPthersican bp erepardd

Sl oy added S0E PR2P sieHiRg Bplinaot h L f chforborafid s Rbaly 1 e
reactioms was ggid, 8dofa- @ﬁmﬁae@ﬁtﬂaxgnea&d lupyRleRea-BBRIES haid gDl ori de

(100 mM, 200 rrm)l) was added. After stirring overni ght the 20’ reaction was

quenc hed wi t hmethyhﬁrmmmmdMel-aarbdnyls@audl dnpym@ﬁdmecarw:c 44dp2n1 ) was
added and the duct ﬁ 1extr ct i nto rrgq& chl oride, The organic

| ayer was vvasﬁ EYHe 86k ‘ﬁ? pr-siapdard eStegInnation reaction over

magnesi um sul f’@ﬁcﬁtmﬂ | tered and concentrated in uacuo. The crude oil was
purified by f 15 April 2002 WO 99/ 20624 PG'T/ EP98/ 06472 -125

chr omat ogr aphy using 25 % et hyl acetate-hexanes as the eluant to

1- (2chl or opyri di n%mﬁdurﬁs(dffbfmnla)gimnhlabez phenylacétivhitrlile, 4-Step 3

Hydr azi nopyrazine (6.2 _g, 57, mmol) and 1-(2-chloropyridin-4-yl)-25

(4-f 1 udo- pheﬂypmh@m@etemje, pyridniargtopitries and dhadike arebenzene (250

m ) and p-tol ye ) nonohydrate (0.68 g) was added. The reaction
m xt ure was thewgfee ?ﬁ%g"ﬁ%‘ﬂ azeotropi c renoval of water via Dean Stark
trap. After 2 h, the benzene was renoved in va~cuo and di-ethyl ene gl ycol
was added. The redBidrolysid xhd decaoxiylatinpdftheéyamfdup ifd @i a2 h, the
reaction mxture was poured into ether with vigorous stirring. V\ater was
added and t hespitablecaquennseacid suck asihydgobrdeic. acitprovigeniacketapeofwas dri ed

over nagnesi um sulf filt and conce ted.in vcz Met hanol was
added and t he fivaél ﬁ?’gg' gfqon%o%cﬂgr fo rmula'l dax be b prepare

6- (2- chjsor Opyair‘lbﬂyfl}fglrbagtuﬁéltﬁé SRR SANX loF arrdtid of BAhAlLRIGSOPNRY T azi ne
(4.9 g) as a solid

6- (2- Chl or opywiith a-Gngh}ard?rédgdﬂtlwrfopha}wRﬁGHI;Mng(wdhere()Q;é%h}ahr).r azine (0.5
g, 1.5 mmol) was dissolved in hot dinethylsulfoxide (3 m) in a glass

pressure tube and_al l.owed.to ol oomlte X ratu .2 ni um

hydr oxi de (3 nl) Qﬁadew?nggaf“éht apé afﬁf%fﬂgﬂ g{ o A5l ) were
added and the

reaction i xt a@ﬁﬁﬁ%fﬁﬁﬁéﬁﬁkﬁﬁamgﬁﬂgiﬁ PR PIB. i on
m xture was pericld)igives £ Bybnaasoffermalaly ot B respeotitely. MHO m) and the
product was extracted into ethyl acetate. 25 The organic |ayer was dried

over sd@® um smnémsatmn xe@pélanamamgéent iz the presepsge 9 a catalydiaude product
was purified reve%;s PLC

6- ( 2- ani nopyr PHRIRDE. 4sutc @&%E&ﬁ@%ﬁu’%%lﬁmdo%aezﬂgﬂaw azi ne
trifluoroacet ﬁ&ﬁr&%&boﬁ@s]a 80lvast &Y Hol et kflene.

Compounds of formula 5 are either commercially available or they
can be prepared by methods well known in the art. For example, 3-

25 amino-2-chloropyridine is commercially available. 3-amino-2-chloro-6-
bromopyridine and 3-amino-2-bromo-6-methoxypyridine can be
prepared by following the procedure described in Proudfoot, J. R., et al.,
J. Med. Chem., 38(24), 4830, (1995). 3-amino-2,6-dichloro-4-
methylpyridine can be prepared by following the procedure described in



WD 99/ 70624 - 126 Sten 5 15 April 2002 PCT/ EP98106472
6-(2-Arvin.opyridin-4-yl)-7-(4-fluorophenyl)-5Hpyrrolo [2,3 b]pyrazine
trifluoroacetate salt (0.085 g, 0.28 mml) was dissol ved in tiStAprih2®08f ur an

and pyridi RQobblae3ds 9. 2.8 mmwl) was added. Acetyl 5 chloridepdfQefodpeshn 0- 42
mmol) in tetrahydrofuran (1 m) was added apd the resulting mxture was
stirred at roomtenperature. After 1 h, thé ‘feaction mixture vvas diluted

Bive b.( 25"28%%%&%83?6%% o Bt e At RSB LE S )
b conver t e HaCPRESRdRIeE i Ahe carfhe ége@speﬁéﬁ’.ﬁ%%“%"%g*ﬁ%?%% B rer

and addi ng 1. GMised-@ipyaridiebnkEh 2, 5-deitlero-8hittapytridifie w6 desédbed inddi ch was
filtered off to give

6- (2acet yl am Hf[ésnopmlnchem)?'ﬂl()ﬂ&l ﬂﬁﬂéﬁﬁeﬂywpdwwﬁmtmn[ci tBe wiitrer azi ne
hydr ochl ori de _sal t 4 a. yell.o I d. 15 9 The
fgl | owi iy areg'f%"b‘?é P?fg}%%mglﬁlv al ed’f‘dﬁ?%tf@m aining a

conmpound of Formul a (I) Tabl et fornulation The follow ng ingredients are

m xed intimately gpéhfiARRest fofinfils 6Wich £045RRI3-CRIrEbSridind é!&&w-ty per

I ngredi ent tablet, ng conpound of this invention 400 cornstarch 50 -
croscar nel | osannnd+3mh]2:50-6-ﬁ&t}ﬂ§n]pyhcﬁﬁéZah\lbegﬂle;‘)@ﬁédb?(f&'ﬂ@ﬁ&‘ ﬂfe472 126

Step 5 6-(2-Amn ridin- 7(4ffuor phenyl)-5H pyrrol g (2,3
b] pyr azi ne trPF‘I’ S%é?%‘iréb%%lnc SPgaGfB“Saag ?%r éb%md §§0I4§éa in

tetrahydrof ur 2 A0,

chl ori de (0. Oggsgw%@%mgﬁ% J@@%H%ﬁﬁ?%&ﬁ%gd and
respectively. 4-amino-3-fluoro-6-methoxypyridine can be prepared by
following the procedure described in Nesnow, H. J. Heterocycl. Chem.,
12, 941, (1975).

Cyclization of the enamine 7 or 8 provides the 1H-pyrrolo[3,2-
blpyridine or the 1H-pyrrolo[3,2-c]pyridine of Formula (I), respectively.
15 The cyclization reaction is carried out in the presence of a palladium (IT)
catalyst such as dichlorobis(triphenylphosphine)palladium (II) in the
presence of a tertiary amine such as DABCO™ and in an inert organic
solvent such as dimethylformamide ((see., Chen, C. et al. J. Org. Chem.,
62, 2676-2677 (1997) and Sakamoto, T. et al. Synthesis, 215 (1990)).

20 A compound of Formula (I) can be converted, if desired, to other

compounds of Formula (I). For example,

(i) A 1H-pyrrolo-[3,2-b]lpyridine or a 1H-pyrrolo-[3,2-c}pyridine of
Formula (I), where R' is hydrogen can be converted to its corresponding
compound of Formula (I) where R’ is not hydrogen by reacting it with an

25 alkylating agent R'Y where Y is a leaving group under alkylating
conditions (such as halo, mesylate, tosylate and the like) or an acylating
R'COL where L is leaving group under acylating reaction conditions
such as halo (preferably chloro). The reaction is carried out in the

presence of a strong base such as sodium hydride and in an aprotic



the resulting m xture was stirred at roomtenperature. After 1 h, the
reaction mxture was diluted with nethanol (2 m) and the product was

i sol ated by reverse phase HPLC to give 15 April 2002

6- (2- acet ylwoiopaegssi di n-4-yl)-7(4-fl uorophenyl)-5H pyrrol o( 2pethppyi@azi ne
trifluoroacetate salt (0.1 g) to as a yell Q\yss_ol I d. The product was
converted to the hydrochloride salt by suspending the product in ether and

adding 1. 0OM Sgléé%l;iig%oweﬂguch%settegxeih}ﬁcﬁ‘omx)ant %il%ie eyl’?‘o1'511(1).l«,ui:n(ildg\,'h a'.ﬁ: tHes

filtered off

6- (2acetyl am hgpyri di n-4-yl)-7-(4-fl uorophenyl)-5Hpyrrolo (2, 3-b]pyrazine
hydrochl oride salt (0.0.44 g) as a yellow solid. 15 Ezanple 19 The

foll owi ng are representative pharmaceutical formnulations containing a

conpound of FéihukalHpyrrotad8 tblipyridineor enl Hipyrirolor Bv2-lpyridinedifent s are

ngredi ont ¢ abPERUlg DGR et ARDU bt Gtithe dreoSHORGE Co-ROBisTN Usonds -

croscar ngl | osgnsHths R : 0@4“- . ' ; R 472

| act os_ergeiZO nas‘gnesl ﬁ%@?&%ﬂn‘é&&?&@. pssdﬁzg%?lﬁ%t?)gﬁqg%*ﬁrg%gl o%/)\n%ﬁlg

i ngredi ents aobethu diedcting ipreteetingairdubcadhdsi trirethylsilglthoxygetiagli n

capsul e. lauanti % per I ngredi ent capsul e ound. of _this_invention
b

200 to |actos&E ésrtﬂmtewcmh%@}gqfe@rteﬁﬂ@%éﬁgf oz, fplewredst or mul at i on
2 ni st rat | oHEHEL PR fiBofk B8 beh A5 e RO B BRY i Plie
3\8 ggi gogg Zdi- %?flﬂ-ﬁ&i‘éﬁ%tl@yl@?ﬁbﬂ&h@y h-aty DRG] &r Bh¢-BRtY11RALaReR0. 05 g
10 tetrahydrofuran or diethylether would lithiate the 7-position of the
pyrrolo[3,2-b]pyridine/ pyrrolo-[3,2-c]lpyridine ring. Treatment of the 7-
lithio species with an electrophile such as alkyl disulfide, iodine,
dimethylformamide, carbon dioxide will give a corresponding
pyrrolo[3,2-b]lpyridine/ pyrrolo-[3,2-c]pyridine of Formula (I) substituted
15 at the 7-position with an iodo, formyl or carboxy group respectively ((see

Gharpure, M.; et al. Synthesis, 12, 1079-82 (1991)).
Scheme B
Scheme B describes an alternative method to synthesize a

compound of Formula (I) where ------ is between B and -CR'-, Q is

Pl
20 -NR*, ( is a group of formula (S) or (T) and other groups are as
defined in the Summary of the Invention.



granul at ed sugar sorbitol
flavoring 5 colorings distilled water
12.85 g 1.0 g 0.035 M 0.5 ng q.s.
foll ow ng iwgogebeents are m xed to forman injectable io forpelRbésiizsrz
I ngredi ent Amount conpound of this inventi,
solution, 0.4 M2.0 M HO (1IN) or NaCH (1 g.s.
(distilled,
are conbi ned and heated to 60-7
quantity of water at 60 C i s
the ingredients, and wats dded q. 8.
formul ation A suppositor%%

conpound of the invention w th Wi€psol
2002 WD 991 20624 PCT/ EP98/ 0647
Ri ches-Nel son, Inc., New York), anal
conmpound of the inventionSO ng Wt epsol
| nhi bition O p-38 (NAP@SKmn ...In Vitro Ass
inhibitory activity of

determ ned by neasuring the
p- 38 kinase to Myelin Basic
of the method described in Ahn,
266(7), 4220-4227, (1991) Thelbhgsphoryl ated form of The reconbi nant p38
MAP ki nase was

steril g.s. to 20 M All

H
(13)
1.Br2

2. R?B(OH),
RG
H2
N™™
R3 " P !
N gt
H

(T

(T
(R* not H)

15 Apri |
to 100

tal weight 2.5 g_is

npoupds of this io i

N G;

(70% sol ution) Veegum K (Vanderbilt Co.)
2002 PCT/ EP98106472 25.5 ¢
I nj ect abl e f or mASApI20D2e

0.2 g sodium acetate buffer
to suitable pH 1s water
of ¢he above ingredients, except
QI with stirring. A sufficient
add8d” wiM& vi gor ou

S [ Iag to emul sify
to 100 @3mpposi t'ory

¢ by mxing the
H 15 (try Ip{gcerédes of 15 April
-129 saturated veget{abl® fatty acid;
has the foll ow conposi tion:

H 15 5 Exanpl e 20 bal ance
e ¢ 38 MAP ki nase
P

ign in vitro was
rasfer of the y phé N;[tromy 33P- ATP by
in (MBP), using the a miRlor nodification
J. of Bjpl. Chem Vol.

|

R&__N
Rsm
s
N™ gt
H

(12)
1. Bry
2. R?B(OH),
2
RG N R
B
N
N™ TRt
H
T)
2
6 N R
Ay e
RP—
N R!
Fl14
(1)
(R* not H)

Condensation of a compound of formula 9 with a 3-aminopyridine

of formula 5 or 4-aminopyridine of formula 6 where X is a halo group

(e.g., chloro, bromo or iodo) gives an enamine of formula 10 or 11 which

is then cyclized to the 1H-pyrrolo[3,2-b]pyridine 12 or 1H-pyrrolo{3,2-c)-



15 expressed wth SEK-1 and MEKK in E. Coli (see, Khokhlatchev, A et al.
J. of Biol. Chem Vol. 272(17), 11057-11062, (1997) and then purified by
affinity chromatography using a Nickel colum. The phosphor yl|1&tApRrilZ992 VAP
ki nase was yihbsfpqds i N ki nase buffer (20 nM 3- (N norphol i no) ppRPAP&EHIEkHON C
acid, pH 7.2, 25 mM ~i-glycerol 20 phosphatg 5 nmM et hyl enepﬁ i

gl ycol - bi s(bet a-am noet hyl ether)-N, N, N , N pet raacetic acid, 1nM sodium

vanadat e, | mM di.tshi ot Qreit ol 0 magnesgi um chl ori,de). st co und

di ssol ved in PRESHS igrﬂeﬁp?ﬁ\%@ﬁ"c%w&ef ag 8%"&'1%%“’( %&‘%%ﬁﬁngg°%re

i ncubat ed forphQ dFhdenditiof réactidifisé B 4 LOLE ) the
addition of a substrg?e 55 goc?d%?ll cé(}%?e?i% ng ?\]%&sz;&ﬁgnbé;bié’-%k%bl?%ter

i ncubat i ng f obasmsachiasisodiimMydride and i3@nGipriobie sobwsitiqg.,was term nat ed
by adding -- 0.75% phosphoric_ acid. The phosphoryl ated MBP was then

separ at ed froﬁ?@&@Pﬂ%&PrMﬁtW%mgd% phosphocel | ul ose menbrane 15
April 2002 WD 991 20624 PCT/ EP98/ 06472 -130 (MIlipore, Bed~od, MA) and

guantitated using i nf1 )| ati0 e P rhgen.. CI) . .The p-38
i nhi bi t%ry acti vi ??‘e’é’ﬂ(‘%%{r‘e"gslgo‘;}afsf @s}bf’f‘(‘?%g%{)%%%@‘r‘}éﬁ K d&sﬁ’ﬁs 50%
i nhibition of tlieh@orﬁe%oxﬁﬁﬁg‘rﬂibhﬁha@e@ﬁ%&%@hﬁh@p&?ﬂﬁa@ﬁi&@ﬂﬂ@ﬁ of the
invention is: CPD #l Cso, nMCPD

#1 Cs

nM268 10612032bq1rom3'¢74¢@qﬁpmﬂaﬁﬁié%l)5(@@mpﬁ"’eiszqs defimed in thon of

LPS- I nduced TAF-a Production I n.THPl Celds. ... ln Vitro 10 Assav.The abilit
of tho.compouRHEBRNT A 8o¢ FueridR Wt miai oletingrsaReneallings = 'Y
O e, conpou . entTon t ‘ ! S eri bed
T Bt erd, - e AR AR i Qo 855 TESVIN BEACER BRI, oS8 2y

| nduct izon of [B\E-Hippridindes il#i-piield[3¢2t]pyridine of Fopmmie ()i respedtivalg. nedi um
[ RPM (G bco- BRL,

A 1H-pyrrolo[3,2-b]pyridine or 1H-pyrrolo[3,2-clpyridine of
Formula (I) where R’, R* and R’ are hydrogen can be converted to the

corresponding 1H-pyrrolo[3,2-b}pyridine or 1H-pyrrolo[3,2-c]pyridine of
Formula (I) where R?, R* and R® are other than hydrogen, if desired, by

15 following the procedures described in Scheme A above.
Scheme C
Scheme B describes an alternative method to synthesize a

compound of Formula (I) where ------ is between B and -CR'-, Q is

Pl
-NR'-, C: is a group of formula (T) and other groups are as defined
20 in the Summary of the Invention.



Gai | t hersburg, MD) containing 15%fetal bovine serum 0.02 nM

2mer capt oet hanol ], at a concentration of 2.5 x 106 cells/mM and then pl ated
in 96 well plate (0.2 m aliquots in each well). Test conpountSAprillZ02pri |
2002 WO 99/X0®3A0d2¢T/ EP98/ 06472 - 131 were di ssol ved DVSO angi~t/ippskdétut €d
with the culture nedium such that the final O concentration was 5%

ltl aliquots of test solution or only medi um™w th DVSO (control) were added
to each well. The cells were incubatgd for 30 mn., at 37 C. LPS (Signg,

St. Louis, 5 M) was added to the weljl s at a final concentration of 0.5
~tg/m, and cells werlHRGcubat ed & addi ti on®GHN h. OAt the end of the

i ncubati on peri od3 ' ure supernatamis were coll ec dzthe ahount of
TNF-a present wa& e/rm' ned us+hrg—ar—EL-SA-ass®& eschr bed—betow. (b)
ELI SA Assav: |10 The mf of humam-BUlF- a present erm ned by a
specific trapping ELIGA assay using two anti-TNF-a %i bodi es (2TNF- H22 and
2TNF- H34) described in Reinund, J. M, et al. QGUT. . 39(5), 684-689 (
1996). Pol ystyrene 96-wel |l plates re coatedgM th 50 p. 1 per well of 15
anti body 2TNF-H22 i nNRBS2(10 p, g/ ) and inculdated in a humdified chanber
at 4 C overnight. Thé _plAtes weg ed wirl PB®iaffd then bl ocked with 5%
nonfat-dry mlk g forR?L hour as roomtenpe and wastiedr with 0. 1%
BSA (bovi ne serum alLPl ig®) in : t andhd: reRprepared froma stock
sol ution of human 20'reconbi nant °¥RF-a (R&D Sys R® M nneapolis, MN). The
concentration of thed4tandards in the assay begajy at 10 ng/m foll owed by 6
half log serial dilution's. 25 ~, 1 aliquots of the above culture
supernatants or TNF st®@ndards ,or only nedi um Gtontrol) were mixed with 25
~t1 aliquots of biot, R5 nmonocl onal i body BTNF-H34 (2 ~,glm in
PBS cont ai ning 0. BS t hep—added tpP-Shc The sanpl es were

i ncubated for 2 h at erature with

Reaction of a 4-aminopyridine of formula 14 where PG is an ortho-
directing amino protecting group such as fert-butoxycarbonyl, pivaloyl
or benzoyl, preferably pivaloyl, with a compound of formula 15, where L
5 is a leaving group under acylating conditions [e.g., alkoxy (preferably
methoxy or ethoxy), dialkylamino, halo (preferably chloro), or preferably
N,O-dimethylhydroxylamino] gives a 3-acyl-4-aminopyridine derivative
of formula 16. The reaction is carried out in the presence of a strong
base such as n-butyllithium in an aprotic polar organic solvents such as
10 diethyl ether, tetrahydrofuran, and the like ((see., Sugasawa, T. et al. J.
Am. Chem. Soc. 4842-4851 (1978)). 4-Aminopyridine is commercially

available.

Deprotection of the amino group, followed by treatment of the
resulting 4-aminopyridine 17 with an acyl halide of formula 18 in the
15 presence of a non-nucleophilic base (such as triethylamine, pyridine and

the like) gives a 4-amido-3-acylpyridine of formula 19. The deprotection



15 April 2002 WO 99120624 PC T/ EP98/ 06472 - 132 shaking and then washed 3
times with 0.1% BSA in PBS. 50 ~tl of peroxidase-streptavidin (Zyned, S.
San Francisco, CA) solution . containing 0.416 ~,g/m of 15 April 2002

per oxi dase-wbosmé@yi din and 0. 1% BSA in PBS was added t 0 eacpcy¥ebésiosiie
sanpl es were incubated for an additional 1 %i; roomtenperature and then
washed 4 times with 0.1% BSA in PBS. 50 ~ T O phenyl enedi ani ne sol ution

( I'l't,g/m O phenyl.epe-di am n % en [,0xi de_i itrate
buf fer pH 4.5} \ﬁ%é‘ﬁ@d@g “t“giae ﬁﬂﬁ\@p’ﬂréﬁﬂ&t g?qﬁ‘ng-‘ $H’gﬂg‘eﬁ %‘dgﬁn t he
dark for 30 mgge, ensity of the sanpl e and

t he referencea?g lﬁ%e@ﬁ%ﬁ%&?% drogﬁgdggcaacxﬁ I’eSngtl vel y. T&IIg a levels

were determned froma graph relating the optical density at 450 nmto the
concentration used’)oﬂpeumdsoffmhnﬂamﬁefélﬁ(ddchiaortohmmb@peegbmﬂjﬁmnnf t he

t est corrpound corr ponding to ha xi mal educt_i Qn in 450 nm 15,
absor bance. bES %rm&%% A, BYaC agit) 341

Exanpl e 22 In |8Q: n Vivo
Assay 2052The E}EQ%& dﬁjetcﬁe C (L)%Cg gggr?%ﬁé%%&ﬁ?gﬁ{% ) h%l t he

TNF-a rel easep i/dm@ca,\mg etaefdn Qqﬁruﬁidiﬁe@aﬁbbﬁ?ﬁcﬁ@m fg.cation of the
met hods descri bed in described in Zanetti G : Heunmnn ., et. al. 15

April 2002 V\omamarbom|@mbbydsmemthcaypbhrmtpmagent snclafaser
i ntravenous or, eri eal, G am.neqgat.i,ve b challenge in mce," J.
| munol ., 148, h%ﬁyd %?T@é%) ’@i{ﬁl‘ggﬁﬂfl 8%#37% s et. al.
"Eval uation of the significance of elevated |evels of syst em c and
local i zed tum)r nqq{@@a’infd%%-% lgﬂrﬂihﬁé nggfcoﬁ%z‘f@!i t5 tHE‘i‘ﬂ—‘in?foloP 2-
i nfl anmation,” J. Lachb , 813, (19 . Femal € "BALB/ ¢ mi ce
wei ghi ntp 18- 21:]1gsnadme(dfrﬂm1mela':ﬁl)/&‘ 1sl-h}1drogere)rby Mowmgeﬂmqnﬂopahnml for one

k. & t
wee oups C%rs]cgi)re]élqg Fgurstner Aet al, J. Org. Chem., 59, 5215-5229, (1994).

A compound of Formula (I) where R is hydrogen can be converted
to other compounds of Formula (I) where R is not hydrogen as described

in Scheme A above.
15 Scheme D
Compounds of Formula (I) where ------ is between B and -CR'-, Q
GL
is -NOR’-, is a group of formula (S) or (T) and other groups are

as defined in the Summary of the Invention are prepared as described

below.



each were dosed orally either with the test conpounds dissolved in an
aqueous vehicle containing 0.9% sodium chloride, 0.5%sodiumio

car boxynet hyl - cel | ul ose, 0.4% pol ysorbate 80, 0.9% benzyl al ckEhwpril2002
vehi cl e) orwowbyoceehi cl e (control group). After 30 mn., thepdi/BpogRiB
injected intraperitoneally with 20 ~, g of _Lé? _(Sigma, St. Louis, MJ). After
1.5 h, the mce were sacrificed by C02 inhalation and bl ood was harvested
by cardi ocentesis. Blood was clarified centrifugation at 15 15,600 X g
for 5 mn., and sera were transferred tq@ cl gan tubes and frozen at -20C
until analyzed for TNF-a by ELI SA asswl fdsource |International,
Camarillo, CA) follow ng the uf actur ér' s protocol. The TNF-a‘inhibitory
activity of test materials, i % cit he nmgasure of\thﬁo;I'NF-a content in the
test group relative to thgs i ¢l e, 20 trleat g¥_dirotp (control group) at 30
ng was: CPD #% | nhi bition275 k868940186 tl 2002 WO 99/ 2024
PCTI EP98/ 06472 - 134 The foregoi ng | } '?’i hagg been described in sone
detail by way of illustration apd-€xanple, for~purposes of clarity and
understanding. It will be (8; ous to one of skill I'n the art that changes
and 5 nodifications may bejpracticed within the scgpe o; t he appended
Rinder st ood that t e description is
intended to be illustrative angNeat restrictive. The|scHPe of the invention
shoul d, therefore, be det ned not with ref erenceNt"G { he above
description, but should inst g@\be determined with ref¥ence to the

foll owi ng appended to clains, alging with the ful IR peprdf equivalents to
whi ch such clains are entitl®ed. Al patents, patent 'a;pl i cations and

clains. Therefore, it ith

publications cited in this application are hereby incprporated by reference
intheir entirety for all purposes to the sane extenttas if each individual
patent, patent 15 application or publication were so individually denoted.

15 April 2002
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Reaction of a ketone of formula 4 with a 2-chloro-3-nitropyridine 20

or a 3-chloro-4-nitropyridine 21 under nucleophilic substitution reaction

5 conditions gives an o-(3-nitro-2-pyridyl)ketone of formula 22 or o-(4-

nitro-3-pyridyl)ketone of formula 23 respectively. The reaction is

carried out in the presence of a strong non-nucleophilic base such as

sodium hydride in an aprotic organic solvent such as

dimethylformamide, and the like.

10 Compounds of formula 20 and 21 are either commercially available

or they can be prepared by methods known in the art. For example, 2-



- 135 dains 1. A conpound selected fromthe gxoup of conpounds
represented by Fornmula (T): RZ Ry P Q (z) wherein: R is pyrimdinyl ox
pyxi dyl, each optionally substituted r~.dependently w th one,158April002hr ee
substi t uentwosebdssed from al kyl, al koxy, 10 alkylthio, hal opcrpigdgidesra
hydr oxyl am no, -N 1~,~.' (whexe R and R arg,, ndependently o each ot her
hydrogen, al kyl, caxboxyal kyl or heteroal k=I)" or -NHC(Q)Rb [where Rb is

I kyl, -(alkyl . al kyl anjno, _di
ey b SR RS ks S SN ARG, o S BT for 8 and

CR or Q~.ndnglgb (

then: ' Bis nit rggeglihéﬁgz F@%Eo 6%eny3;grm5§/°rpryéqul,ﬁea% 53 éllc&él— d zO
(ii) when ---availabldeCompouBdasuchGs 2 5tdiehlor6?~3i-ﬁ1tﬁ@;sﬁimneRE d}ﬁoxrﬂﬂenw
optionally substituted with hal o, alkyl, alkoxy or hal oal kyl ; 15 Apri I

2002 -136 Q i 9.6-frmethyl-3-pitropyadineank3-flyora dmatron?, 6-diryethylpyradiney | |

et 0y B SSHSRIA by 51 BRGNS Yot hpen eI G 0o
- (al kyl ene) - Zggg, m&kmm)WJa$k>élt%mev Mé’&‘@i?érﬁ 3%(2?2@96{1@9@000?
where R~ is hydrogen yr aliryl; - where R8 is hydrogen or al Kyl, R~

i s hydrogen, aﬂddVIhyk],eyaIE(,okWed Chahkyl@,rﬁﬁ? CDARB), redpdctivialyy (NH~) ; or
-CDR' S where RI' is alkyl; 15 P is a group represented by formula (S), (T),

~ or  RB RS tNN. I NN I Ra ~ Rs 1, . .
( (v dgnverswn of 22 or 2_55%0 the corresporidlng triflate derivatives 24

or 25, followed by nitro group reduction and concomitant ring

10 cyclization gives the 1-hydroxy-1H-pyrrolo{3,2-b]pyridine or 1-hydroxy-
1H-pyrrolo[3,2-c]pyridine (I) (R’ = H), respectively. The triflate reaction
is carried out by reaction 22 or 23 with triflic anhydride in the presence
of a non-nucleophilic base such as triethylamine, pyridine, preferably
pyridine. Suitable solvents are halogenated hydrocarbons such as

15 dichloromethane, chloroform, and the like. The reductive cyclization
reaction is carried out using tin (IT) chloride dihydrate or titanium (III}
chloride in solvents such as ethanol or ethyl acetate or it can be carried

out under standard hydrogenolysis reaction conditions.

Alternatively, the 1-hydroxy-1H-pyrrolo[3,2-b]pyridine and 1-
20 hydroxy-1H-pyrrolo[3,2-c]pyridine (I) can be prepared directly from 22
and 23 respectively, under the same ring cyclization reaction conditions

without proceeding through the triflate intermediate.

A compound of Formula (I) where R’ is hydrogen can be converted
its corresponding compounds of Formula (I) where R’ is other than
25 hydrogen by reacting it with an alkylating agent R°Y, as described in

Scheme A above.



Rs NNI ar N. fNR3 Rs (~ (wl Rs is hydrogen, alkyl, heteroal kyl, hal o,
al koxy, xnonoal kyl -am no (optionally substituted by hydroxy, al koxy or
am no), dxal kyl amx~no, alkylthio, -NHC(OR ' [where R ' is 10Apil30020 2b

RO is hydrogenenad4y! ., hal o or hal oal kyl; "al kyl" and "al kyl gRprpdgieadal
connections and "al ko~y" each have a maxi rru.ng%f si p carbon atons;

"heteroal kyl" is an all~yl, group with up to carbon atons carrying one or
two substituents selected from hydroxyg ﬂé/gr%yal koxy, al koxy, all~ylthio,
-NR~-R and -SO~~ , wherein R is hydrogem, |, hydroxy, cyanaal kyl,

hydr oxyal kyl , am noal kyl ox di al kyl am noal kyl, RD is 15 April 2002 -137
hydrogen, all~l, h@epoyadswf Foemuladl)kyvhery -di-at kybatwecnoBldnd -GRY, & a is
an alkali netal; "heteroaryl"” is an imdazoyl group vahich x~ay be

radical of 3 to $ ri tonms in which one ox two ring atons are_heteroatons
sel ected fromiN-8hd O Opis @ geouy of formula(Sedndrodbere grmwims grevhs defined or t wo

subst xtuents selgctgd from |, _hydroxyal kyl , hydr .am an, d

car banoyl ; and™ §%%€%e% %9@0&%&%59%313%&%6%%% .

I ndi vidual 1o isomers, a~xd m xtures of isomers. 2. The conpouzxds of claim
1, wherein Re xs hydrogen, alkyl, halo, alkoxy, mppoal kylpam no (optionally
substituted byR NQ-.qo,eel koxﬁ@\r/ Iy BO)EIRAMII al Ry bigx i pe heteroal kyl, .
15 3. The conpr f clarml = SE| ect ed_fTomR ' oup of—coxxxpounds

represented by Fo oH(l): R2 ~,, ph, 1tla) wh oPG20 R, R~ and Rg

are as inclaiml;2d~is -NR~-- or - whexein: R is g8 in clains 1 but not
-SQZR~; ore of A and Dis nitrogen and the other is -CF, ~- v~herein:

substituted by al kyI@j::i tro; 5 "heterocyclyl” is a cyclic saturated
a

o] o) R?
R® RS R&_N
Ra\‘/\NIu\RZ BrCH,CO4Et Rs\(\Nj\/‘an base R3\h/ TN COH
] - — J
b ! Z
) o/ OH ase Z~OCH,CO,E o
30 31

32

5 Rz R2 Rz

R& N RN 1 6 _N
hgat Rsm LA, BN NS sy X *:;\(\ R
U P
o
33

34 (1)

Protection of the hydroxy group in an ethyl 3-hydroxy-2-picolinate
of formula 26 with a suitable protecting group (such as ter¢-
butyldimethylsilyl, and the like) followed by treatment with an
organometallic reagent such as an organolithium or Grignard reagent of

10 formula 28 under nucleophilic substitution reaction conditions gives a 2-
ketopyridine of formula 29. The reaction with the organometallic
reagent is carried out in an inert organic solvent such as diethyl ether
or tetrahydrofuran, preferably diethyl ether. Ethyl 3-hydroxy-2-
picolinate is prepared from commercially available 3-hydroxypicolinic

15 acid by methods well known in the art.

Removal of the O-protecting group in 29 gives a 2-keto-3-
hydroxypyridine of formula 30. The reaction conditions used for the
deprotection depend on the nature of the protecting group. For
example, if tert-butyldimethylsilyl is used then it is removed with



15 April 2002 - x3% R' is |ZzZydrogen, alkyl, halo, alko~y, nonoal kyl -am no
(optionally substituted by hydroxy, al koxy or am no) yr dialkyl
am no, heteroal kyl, and their pharnaceutically acceptabl e sal t1§Apid@0082gs,

i ndi vi dual Wwo dsfédser S) a~xd m xtures of isoners. The conpoupgraipegbéin 1
oxX 2 wherein ------ I's between B and P CRL-gglLs a group represented by
formula {S), (~or (W, and ~is . 105 The conpound of claim1l, 2 or

4, wherein R~ hﬂ%}!] ally substituted
Wi th a substi ttsgrrﬁ% sePE&El ?ﬂ{)frlnugﬂ)ﬁéﬂﬁ%?i .ef%élge d&g é"gérhegél ndependent |y
of each ot her tebsadnyayefuraal Kjér etheheuttablé @P}oﬁﬂﬂng@ﬂ@ﬁpsl);ed?r[where Ris

al kyl or -(allzylene)-X where ~ is al koxy, kyl am no al kyl am no

het er ocycl yl cﬁrePEIeheP é‘?’féa‘iiw fGrogps llzﬁnga@mﬁmmeses,” WIEIEWH?WZYODk or ~,

wherein R~ is aII tltute rW|th

substituerits (2292 ?o&ll%g)l%ﬁ Qﬁ tlgﬁ ré’l“lPS)%ﬁ} Q%& nd of any
one of ckai nsplenar@prgssélﬁanﬂgyg) Rs is 20 hydrogen met hyI met hoxy, f
luoro or chloro; and R i's a 4-pyx~idyl ring optionally substituted at the

2-position with a substltuez~t sel ected from axx~i no, nethyl am no,

di na~et hyl ami no) dReaciomefi3l withy ethyl \heomoagetatedn thergrdsencppafcq:mbn-r ni no,

2- am noet hyl amaxso0 rnet ho The, ¢ ound .of .any one of cl axxx~s

1% and 407, %ﬁnﬂ abase sr@ﬁ%@@ﬁm@wi%émtahlﬁgrg%@@{‘tﬁné:d W th
~ t hi

O o s B S A RRRGRELE NI ot 1 BF MR o

-139 9. The c@:mﬂﬂb@ée mc}yas)@@dmin etisdxide in ethaueld fllldwedbprein R is
hydrogen, methyl, ethyl, hydr oxyet hyl , 3- hydroxypropyl 2- am noet hyl ,

3- ani nop opyl zrmebrﬁ}as aﬁ#hﬁ)zew}tmg@ easthiopyBirmold 2hlppyidine of formula 32

Ca e L g g TR A EREY a0 GSRRBAD S A Bl % 0

2- (pi perazin- Hyl) ﬂéay,locyéﬁ&whes{azsreéﬁmm))pyl hydroxy, methoxy,
2hydr oxyet hoxy, $-hydroxypropoxy, 2-methylamrioethoxy, 3-methyl

anm nopropoxy, 2-di net hyl am no-ethoxy, 3-di nethyl arni nopxopoxy,

2( mor pk~ol i n 4- y| Yelitbxatiors of 38 ayitbla bast suchpaslithdpm Aiispprepylaingdd ot o

(b per aat - 1- 91 PErOliERyom fpllobioot fina o Tich i oA bobprapagenh auah o
3(ar 1 ust ophesyTe7]R hlonde gires 84, Couplipe of 34 yrith pm onespie halideof 5
formula R'X (where X is chloro, bromo or iodo) then provides furo[3,2-
blpyridine of Formula (I). The reaction is carried out in the presence of
a PA(II) catalyst such as dichlorobis(triphenylphosphine)palladium (II)

in inert organic solvent such as dimethylformamide or xylenes.

20 Substituting ethyl 3-hydroxy-2-picolinate 26 with ethyl 4-
hydroxynicotinate ((see., Bojarska-Dahlig, Nantka-Namirski, Rocz.
Chem., 29, (1955)) and proceeding as described in Scheme E above,
gives furo[3,2-c]pyridine of Formula (I).

Scheme F
25 A compound of Formula (I) where ------ is between B and -CR*-, Q

P
is -S-, ( is a group of formula (S) and other groups are as defined

in the Summary of the Invention are prepared as described below.



b] pyridi ne and $-[2-acetyl am z~opyri di n-4-yl]-7-(4-fluoxophenyl)-5~-T 15
pyrrol o[ 2, 3-b] pyrazi ne. 11. Conpounds of any one of clainms 2 and 4-9

sel ected from 15 April 2002

3- (4f 1 uor opfeegvydog4l- et hyl - 2- (pyri di n-4-yl) - XH pyrrol o-[ 3, 2-deirpokmésls and
7- (4-fluorophenyl)-G (pyridin-4-yl)-5H p~'_ ~,—{0I o [2, 3-Db]pyrazine. 143.
Conpounds of any one of clains 3-9 selected from 3-(4-fluoro 20

phenyl ) -2-(pyridin-4-yl)-1H pyrrgko 2- b] pyri dige,
3-(4-11 uoxopheny! ) - Jfat haccy- 2.X 8};&%‘ P n- 48y 1 rro‘i"&{;@i- b] pyri di ne,
3- (4-ffuorophenyl ) 1-ge2 192- ('%yr_i_dﬁl;&_yl) -1 H-pyrrol o

roj r phol-A—4—¢ ) eRhoX

3, 2-b] pyri di ne, T 3. R“COL A g base
S- (4-fluorophenyl)-1- hy(ysoxy- 2- (dgri~. din-4-yl)-1H pyrrol o[ 3, 2-b] pyri di ne,
3-(4-fluorophenyl)-1-(2-iperidin-1-yl)ethoxyj-2-(pyridin-4-yl)-1H 25
py~crol o[ 3, 2- b] pyri di ne,

2
3-(4-fluorophenyl)-1-(2-gsi pgriain-1-yl)etlayl ke2(pyri din-4-yl)-1H pyrrol o[ 3
F?YW\Z R? base R \/R'\

, 2-b] pyri dine; and T R3_T_ N
3-(4-fluorophenyl)-1-[2(nD d?_'-éfy‘l’)myl]-Z- LR 4-yl)-7. Hpyrrol of
3, 2- b] pyxi di ne. 13. Corrpoun(ag accérding to claimg, having the formula 15

April 2002 -140 R N'~ ~\=R A NIl H wherein I's pyridyl substituted
by -NHR, whexe R is hydroxyal kyl and R~ is 4-fluorophenyl. 5 14. Conpounds

as in any oz~e o | g -d 7 : e | '

subst ances, part%:eacglpﬁiof?aozr}%t og.BPyég'}z~°%%@?%?%8¥?%§%§§ges. 15.
Conpounds self@éghath 15om conpounds of Fornmula (I1b): wherexz~; r ~1 Y1 - QR
R3 10 (I'b) one of Z1 axed 7~ is nitrogen and the other is -Cris~ whexein
Rs is hydrogen, alkyl, halo or al koxy;and; (i) when Yl is halo, then -QR

i( \sm - NR- C(R1) a!chq(xﬁlzly l%a_lia:@ammmg,z er.asy(amqgs g@#ﬁnnﬁi Lg-grqli@;rseq R1) ?x
ere I'S - 7 ~I -, - 1. S e - 3 - IS\VvITlro or
am no: 3(< i x) ?W%ef%r%%i‘%eiég?%)%,q"zﬁgﬁ?e@%X%ﬂ“-ﬁaﬂlﬁ@a@ﬁ%ml’ &%!%oz al kyl
or -SCHzR!) %%}réfe?ébgnﬂ,ﬁ?diﬁ&h%mﬁd}o_ﬁ*%] ga%l&g%mds of
; , £

~*0z~z~,ulas (I'Tc) and (I'ld): 5 A’\F}rl
fluoropyridine of formula 36. The reaction is carried out in the presence

of a Lewis acid such as boron trifluoride and a strong base such as
lithium diisopropylamide and in an aprotic polar organic solvents such

10 as diethyl ether, tetrahydrofuran, and the like ((see., Kessar, S.V. et al.
J. Chem. Soc. Chem. Commun. 570 (1991) and Vedejs, E. and Chen, X.
J. Am. Chem. Soc. 118, 1809-1810 (1996)).

Nucleophilic substitution of the fluoro group in 36 by a thiol
reagent of formula 37 gives a compound of formula 38. The reaction is
15 carried out in the presence of a base such as sodium hydride in a
suitable solvent such as tetrahydrofuran. A thiol reagent such as (4-
pyridyl)methylthiol can be prepared by the procedure described in
Barnes, J. H., J. Med. Chem., 23(3), 211, (1988).

Cyclization of 38 to thieno[3,2-blpyridine of Formula (I) is achieved
20 upon heating 38 in an alcoholic solvent such as ethanol in the presence

of a base such as sodium ethoxide.

Substituting 3-fluoropyridine 35 with 4-fluoropyridine and
following the procedure in Marsais, F., et al., J. Heterocycl. Chem.,



R3 (Ilc) {Ild) wherein Rs is hydxogex~) al kyl, halo or al koxy, and R3 is
hydr ogen, al kyl or al koxy such that: (a) when Y~ is hydrogen, then -QRis
-NT~-rT=C(R~) CH2(R2); and (b) when Yz is -C(Ori,~, then -Q R5iApril 2002

- OCH2C~2al k CH-. Rl, wherein Rl and R2 are as i~x cl ai .
Compounds o btdg)go 2grrrul as R~ YJ m~ zra wherein Y is hula a%%g:?%sé/&ﬁ?
NH CR, ~=CHR$ (page 77, line 13) ox Y is -CaféBand Z is -NHCOR (page 82,
line 9) or Yis h dxogeon and Z is -1~THN=CRl - CHgR, a (Eage 90, line 3, page
91, line 5, pa"gﬁlgsﬁm 1888)1giyes B-acyl-4-flumopyridine Zvhicha® theppbeie 95, | ne
14) 15 and R and re,as i laiml. 1 Frogess, for the.manufacture of
caxnpounds acccBPHF%‘fté’ %?gﬁeﬁﬁ Sﬁ’méPﬁeszrﬁl,a BhPEREedHE &8s v 2 N Yz
N QR QR Rs gesttibeldhBehrntO MYiRd. of the gerzexal formula 15 Apri |
ZOQZ -142 Y P I~ p~ wherein is a group as defined mclaim1l and "~ and Z
axe as in claim16, or 5 b) introducing a sabstituent R and/or R ins a
conpound of fox~nula R2 ~I -. Rt P! ~8Bch¥meierein , ------ , R, R~ and B
are as in claixxx 1, and (~1 is -CH or -hTH, 0z~ 10 c) introducing a,

i R i ff | P
substituent 'nA cggn)i))t())l(l%%uor}df‘oormul%r&}l e oo is between B and -CR'-, Q

Pl
is -NR*-, C:i is a group of formula (U) and other groups are as

defined in the Summary of the Invention can be prepared as described

below.
R2
e NN X acid NN X |
Aor X I
RO N R X
4 39 R H
40
R R?
N’N\ i Tl/N\ ‘
_— —_— >
R N R*
(1) (1)
(R* not H)
10 Condensation of a ketone of formula 4 with a 4-aminopyridazine of

formula 39 where X is a halo group (e.g., chloro, bromo or iodo) gives an
enamine of formula 40. The condensation reaction is carried out in the
presence of a catalytic amount of an acid such as p-toluenesulfonic acid
or a Lewis acid such as aluminum chloride in an aromatic hydrocarbon
15 as a solvent e.g., toluene or xylene. Compound 40 is then converted to
5H-pyrrolo[3,2-c]pyridazine of Formula (I) by proceeding as described in

Scheme A above.

Compounds of formula 39 can be prepared by methods well known
in the art. For example, 4-amino-3-chloropyridazine is prepared from

20 commercially available 4,5-dichloropyridaz-3-one by first converting it



O zza Pl a wherein and R axe as mclaim1l, ox d) converting a conpound of
formula R2 g/ Po .. fd 15 April 2002 - 1.43 wherein P represents a group
represented by formula (S"), (T")~ (V) or (W~ QB0 RBO ~N N .15 Mpril 2008 Rsa
N N-. R3 Wo9s2ddsaN (S) (T) (~) 5 wherein R~ is chloro or h¥@mppsiadsie 1S
as inclaiml (Winto a conpound of formnulagh) wherein Re is al koxy,
nonosubsti tuted or disubstituted am no, cyano ox al kyl, or e) for the

manuf acture o Lcal t_of. a. nd of formula
" Cacrsong. anEoE e oY T CPbACHS ot s PR compound
of formula | {Aler fh€ Pesdidn corillitiOnB MRECHEBEY Ih YalkuBhRR ZaxkhDB5; @aHal Ni ng a
conpound prepared according to any one of clains 1'to 13 and a

t her apeut i cal (1965)eRemaval afrthegygrdriacidcegroppfwithtdepper ealfatenor sitver

prophyl axis of xrrflanrnatory._ di seases 19. . ounds_accordi ng to any
one of cl ai ns°¥)éﬁdnl%1u‘?m\§r?§9é¥%ﬁé}ﬁ%?%‘&%§t'88mﬁag}%r oPg WRIH Ic cl ai med
inclaiml7 o A _ghem } r.eef,. e use of
the compou... A Etal (8 LA S UM Ry S F R il e prefedeil® 10
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10 is -NR'-, is a group of formula (V) and other groups are as

defined in the Summary of the Invention can be prepared as described

below.
i
Rz + NH2NH2
1 [
" 4 R‘)\/ R®
B 41
B2
Re\l/N 6 _N R?
[ R N R [
N~z \f = 1 \ﬁ \
Br No ~ N R —— — N. .z
3 N’ N R
42 : WK
43 (1)
R2
Re--N
R%X D |
N
N™ "Rt
rR® R*
(1)
(R* not H)

Condensation of a compound of formula 4 with hydrazine gives a

15 hydrazone of formula 41. The reaction is carried out in the presence of a
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5 Nucleophilic substitution of the halo group in 48 by ethyl
glycolate or a thiol reagent of formula R'CH,SH gives a compound of
formula 49 or 50 respectively. The reaction is carried out in the
presence of a base such as sodium hydride in a suitable solvent such as
tetrahydrofuran. A compound of formula 49 or 50 is then converted to

10 a furo([2,3-b]pyrazine or a thieno[2,3-b]pyrazine of Formula (I)
respectively, by proceeding as described in Scheme E or F above.
Substituting 2-chloro-3-pyrazinecarbonyl chloride 47 with 5-
chloro-4-pyrimidine-carbonyl chloride (see., U.S. Patent 4,110,450) and
following the procedures described above gives furo[3,2-d]pyrimidine or

15 a thieno[3,2-dlpyrimidine of Formula (I), respectively.
Scheme K
A compound of Formula (I) where ------ is between Q and -

P
CR', B is nitrogen, ( is a group of formula (S) and other groups
20 are as defined in the Summary of the Invention are prepared as

described below.
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54 (1) (1)

(R not H)
Condensation of a 2-hydrazinopyridine of formula 51 with a
ketone of formula 52 in the presence of a catalytic amount of an acid
such as p-toluenesulfonic acid gives a hydrazone of formula 53. Suitable

solvents for the reaction are aromatic hydrocarbons such as toluene.

Compounds of formula 51 are either commercially available or they
can be prepared by methods known in the art. For example, 2-
hydrazinopyridine is commercially available. 3-chloro-2-hydrazino-
pyridine can be prepared by heating 2,3-chloropyridine with hydrazine
under conditions well known in the art ((see., Euro. J. Med. Chem.,
24(3), 249-57 (1989)). Compounds of formula 52 such as 2-, 3-, 4-
acetylpyridine, 2-acetylpyrazine are commercially available

Conversion of 53 to a 1H-pyrrolo[2,3-b]pyridine of formula 54 is
achieved by heating 53 in high boiling solvent such as diethylene glycol.
For other suitable cyclization reaction conditions see., R. J. Sundberg,

“Indoles,” Academic Press, San Diego, CA, 1996, p 55.

Conversion of 54 to a compound of Formula (I) where R is
hydrogen is achieved by reacting 54 with an aryl halide of formula R’X
(where R? is as defined in the Summary of the Invention and X is a halo

group) under the reaction conditions such as those described in Smith
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prepared as described in Barlin, G.B., et al., J. Chem. Soc., Perkin

Trans. 1 (1972) and Pinza, M. et al., Farmaco, 49(11), 683-92 (1994)

respectively.
15 Scheme L
An alternative route for preparing a compound of Formula (I)
GL
where ------ is between Q and -CR', B is nitrogen, is a group of

formula (S) and other groups are as defined in the Summary of the

Invention is described below.
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(R not H)
Reaction of a 2-chloro-3-iodopyridine of formula 55 with an
amine of formula 56 gives a 2-amino-3-iodopyridine of formula 57. The
reaction 1s carried out in the presence of a non-nucleophilic base such as
5 pyridine. 2-chloro-3-iodopyridine can be prepared by the procedures
described in Guillier, F., et al, Tet. Lett., 35(35), 6489, (1994) and Rocca,
P. et al., Tetrahedron, 49(1), 49, (1993). Compounds of formula 56 such

as aniline, 4-fluoroaniline, 4-methylaniline are commercially available.

10 Coupling of 57 with an alkyne of formula 58 gives 3-alkynyl-2-
aminopyridine of formula 59 which is then cyclized to 1H-pyrrolo[2,3-b]-
pyridine of formula (I). The alkynyl coupling reaction is carried under
the reaction conditions such as those described in de Souza, P. T., Quim.
Nova, 19(4), 377 (1996). The cyclization reaction is carried out in the

15 presence of a palladium (II) catalyst and in an inert organic solvent
such as acetonitrile or tetrahydrofuran ((see., Iritani, K. et al. Tet. Lett.,
29(15), 1799 (1988)).

Compounds of formula 58 such as 2-ethynylpyridine, 4-ethynyl-
pyridine can be prepared by the procedure described in Yashima, E. et
20 al., Japan Chirality, 9(5/6), 593-600 (1997).
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Reaction of a 4-methyl-3-nitropyridine of formula 60 with
N,N-dimethylformamide diethyl acetal in N,N-dimethylformamide gives
a 4-(2-dimethylaminoethylene)-3-nitropyridine of formula 61.

10 Treatment of 61 with an acyl halide of formula R'COX (where R' is as
defined in the Summary of the Invention and X is a halo group) gives a
ketone of formula 62 which upon reduction either catalytically or with
sodium hydrosulfite provides a 2-substituted pyrrolo(2,3-clpyridine of
formula 63. Conversion of 60 to 63 is carried out under the reaction

15 conditions described in Garcia, E. E and Fryer, R. L., J. Heterocyclic
Chem., 11, 219, (1974).

A compound of formula 63 is then converted to a compound of
Formula (I) as described in Scheme K above

20
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10" WZs] sf sqsr sssxEtpiRds ofFormbdy'PD eritalke be Hpafed by Phodification of a
group present on a corresponding compound of Formula (I) by known

procedures. Some examples of such procedures are described below:

5 (i) A compound of Formula (I) where R’ is alkoxy can be prepared
from a corresponding compound of Formula (I) where R’ is chloro or
bromo by treating it with an alkoxide under known reaction conditions.
De-alkylation of an alkoxy substituent provides a corresponding
compound of Formula (I) where R® is hydroxy which can then be

10 converted to a corresponding compound of Formula (I) where R’ is
heteroalkyloxy or heterocyclylalkyloxy by treatment with the
appropriate alkylating agent. Alternatively, the heteroalkyloxy can be
put on by following literature procedures described in oJ. Org. Chem., 61,
7240, (1996) and Tetrahedron, 44, 91, (1988) respectively.

15 (i) Compounds of Formula (I) where R® is monosubstituted amino or
disubstituted amino can be prepared by reacting the corresponding
compound of Formula (I) where R’is chloro or bromo with a primary or
secondary amine either in the presence or absence of a palladium
catalyst as described in Wagaw, S; et al. JJ. Org. Chem. 61(21), 7240

20 (1996) and Wolfe, J. P.; et al. Tet. Lett. 38(36), 6367 (1997).

(ili) Compounds of Formula (I) where R’ is cyano can be prepared by
reacting the corresponding compound of Formula (I) where R’is chloro
or bromo with copper cyanide in N,N-dimethylformamide or dimethyl
sulfoxide as described in Heterocycles, 41 (12), 2799, (1995).

25 Alternatively, it can be done with potassium cyanide in the presence of
nickel or zinc catalyst as described in Bull. Chem. Soc. Jpn., 66(9), 2776,
(1993).

(iv) Compounds of Formula (I) where R’ is alkyl can be prepared by

reacting the corresponding compound of Formula (I) where R’is chloro
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or bromo with alkyllithium or an alkyltin reagent in the presence of a

palladium catalyst.

It will be recognized by one skilled in the art that these
transformation are not limited to the R°® position but may be carried out

5 at other positions in the compound of Formula (I).

Preparation of 7-(4-fluorophenyl)-6-[2-(3-hydroxypropylamino)-
pyridin-4-yl]-5H-pyrrolo[2,3-b]pyrazine from 7-(4-fluorophenyl)-6-[2-
bromopyridin-4-yl]-5H-pyrrolo[2,3-b]pyrazine is described in Example
12.

10 The compounds of Formula (I) are p38 MAP kinase and JNK
inhibitors and therefore compounds of Formula (I) and compositions
containing them are useful in the treatment of diseases such as
rheumatoid arthritis, osteoarthritis, spondylitis, bone resorption
diseases, sepsis, septic shock, toxic shock syndrome, endotoxic shock,

15 tuberculosis, atherosclerosis, diabetes, adult respiratory distress
syndrome, chronic pulmonary inflammatory disease, fever, periodontal
diseases, ulcerative colitis, pyresis, Alzheimer’s and Parkinson’s

diseases.

20 The ability of the compounds of Formula (I) to inhibit p38 MAP
kinase was demonstrated by the in vitro assay described in Example 20.
The ability of the compounds of Formula (I) to inhibit the release of
TNF-o was demonstrated by the irn vitro and the in vivo assays

described in detail in Examples 21 and 22, respectively.

25 In general, the compounds of this invention will be administered in
a therapeutically effective amount by any of the accepted modes of
administration for agents that serve similar utilities. The actual
amount of the compound of this invention, i.e., the active ingredient,

will depend upon numerous factors such as the severity of the disease to
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be treated, the age and relative health of the subject, the potency of the

compound used, the route and form of administration, and other factors.

Therapeutically effective amounts of compounds of Formula (I)
may range from approximately 0.1-50 mg per kilogram body weight of
5 the recipient per day; preferably about

0.5-20 mg/kg/day. Thus, for administration to a 70 kg person, the dosage
range would most preferably be about 35 mg to 1.4 g per day.

In general, compounds of this invention will be administered as
pharmaceutical compositions by any one of the following routes: oral,

10 systemic (e.g., transdermal, intranasal or by suppository), or parenteral
(e.g., intramuscular, intravenous or subcutaneous) administration. The
preferred manner of administration is oral using a convenient daily
dosage regimen which can be adjusted according to the degree of
affliction. Compositions can take the form of tablets, pills, capsules,

15 semisolids, powders, sustained release formulations, solutions,

suspensions, elixirs, aerosols, or any other appropriate compositions.

The choice of formulation depends on various factors such as the
mode of drug administration (e.g., for oral administration, formulations
in the form of tablets, pills or capsules are preferred) and the

20 bioavailability of the drug substance. Recently, pharmaceutical
formulations have been developed especially for drugs that show poor
bioavailability based upon the principle that bioavailability can be
increased by increasing the surface area i.e., decreasing particle size.
For example, U.S. Pat. No. 4,107,288 describes a pharmaceutical

25 formulation having particles in the size range from 10 to 1,000 nm in
which the active material is supported on a crosslinked matrix of
macromolecules. U.S. Pat. No. 5,145,684 describes the production of a
pharmaceutical formulation in which the drug substance is pulverized

to nanoparticles (average particle size of 400 nm) in the presence of a
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surface modifier and then dispersed in a liquid medium to give a
pharmaceutical formulation that exhibits remarkably high
bioavailability.

The compositions are comprised of in general, a compound of
5 Formula (I) in combination with at least one pharmaceutically
acceptable excipient. Acceptable excipients are non-toxic, aid
administration, and do not adversely affect the therapeutic benefit of
the compound of Formula (I). Such excipient may be any solid, liquid,
semi-solid or, in the case of an aerosol composition, gaseous excipient

10 that is generally available to one of skill in the art .

Solid pharmaceutical excipients include starch, cellulose, talc,
glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel,
magnesium stearate, sodium stearate, glycerol monostearate, sodium
chloride, dried skim milk and the like. Liquid and semisolid excipients

15 may be selected from glycerol, propylene glycol, water, ethanol and
various oils, including those of petroleum, animal, vegetable or
synthetic origin, e.g., peanut oil, soybean oil, mineral oil, sesame oil, etc.
Preferred liquid carriers, particularly for injectable solutions, include

water, saline, aqueous dextrose, and glycols.

20 Compressed gases may be used to disperse a compound of this
invention in aerosol form. Inert gases suitable for this purpose are

nitrogen, carbon dioxide, etc.

Other suitable pharmaceutical excipients and their formulations
are described in Remington’s Pharmaceutical Sciences, edited by E. W.
25 Martin (Mack Publishing Company, 18th ed., 1990).

The amount of the compound in a formulation can vary within the
full range employed by those skilled in the art. Typically, the
formulation will contain, on a weight percent (wt%) basis, from about

0.01-99.99 wt% of a compound of Formula (I) based on the total
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formulation, with the balance being one or more suitable

pharmaceutical excipients. Preferably, the compound is present at a

level of about 1-80 wt%. Representative pharmaceutical formulations

containing a compound of Formula (I) are described in Example 19.

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

invention, but merely as being illustrative and representative thereof.
Example 1

10 Synthesis of 3-(4-Fluorophenyl)-2-(pyridin-4-yl)- 1H-pyrrolo(3,2-b]-
pyridine
(following Scheme A)

Step 1

15 Sodium metal (5.06 g, 210 mmol) was dissolved in absolute ethanol
(150 ml) and then a solution of methyl isonicotinate (20.55 g, 150 mmol)
and 4-fluorophenylacetonitrile (20.25 g, 150 mmol) in absolute ethanol
(50 ml) was added in one portion. The reaction mixture was heated at
reflux for 3 h and then cooled to room temperature. The reaction

20 mixture was poured into ice water (300 mi) and the pH was adjusted to
pH=3 with 10% hydrochloric acid. The yellow precipitate was filtered
and dried in vacuo to give 24 g of cyano ketone. This material was
suspended in 48% hydrobromic acid (90 ml) and heated at reflux. After
8 h, the reaction mixture was cooled to room temperature and carefully

25 poured into ice water (300 ml). The pH was adjusted to pH = 7-8 with
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ammonium hydroxide. The product was extracted into ethyl acetate
and the combined organic layers were washed with brine, dried over
MgSO, and concentration in vacuo to give 2-(4-fluorophenyl)-1-(pyridin-
4-ylethanone (11.8 g) as a tan solid.

5 Step 2

To a solution of 2-(4-fluorophenyl)-1-(pyridin-4-yl)ethanone (5.20 g,

24 mmol) and 3-amino-2-chloropyridine (4.04 g, 31.4 mmol) in toluene
(150 ml) was added p-toluenesulfonic acid monohydrate (457 mg. 2.4
mmol) and the reaction mixture was brought to reflux with Dean-Stark

10 removal of the toluene/water azeotrope. After 24 h, toluene was
removed in vacuo and the residue was resuspended in ethyl acetate.
The precipitate was collected by vacuum filtration to give (2-
chloropyridin-3-yl)-[2-(4-fluorophenyl)-1-(pyridin-4-yl)-vinyl]lamine (5.0
g) as a tan solid. The filtrate was concentrated in vacuo and purified by

15 flash column chromatography (50%-80% ethyl acetate:hexanes gradient)
to give additional 1.50 g of product.

Step 3

To a solution of (2-chloropyridin-3-yl)-[2-(4-fluorophenyl)-1-

(pyridin-4-yl)-vinyljamine (6.0 g, 18.5 mmol) and DABCO® (6.2 g, 55

20 mmol) in dimethylformamide (75 ml) was added bis(triphenylphos-
phine)palladium(II) chloride (650 mg, 0.926 mmol) and the reaction
mixture was heated at 120°C under an argon atmosphere. After 4 h,
dimethylformamide was removed in vacuo and the residue was heated
in ethyl acetate/methanol mixture. The product was filtered off to give

25 a green solid which was redissolved in boiling methanol/chloroform
mixture and treated with charcoal. The solution was filtered through a
pad of Celite and the filtrate was concentrated to give 3-(4-fluoro-
phenyl)-2-(pyridin-4-yl)-1H-pyrrolo[3,2-b]pyridine as a pale yellow solid
(5.27 g).
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Example 2

Synthesis of 1-Ethyl-3-(4-fluorophenyl)-2-(pyridin-4-yl)-1H-pyrrolo-
[3,2-b]pyridine
(following Scheme A)

To a solution of 3-(4-fluorophenyl)-2- (pyridin-4-yl) -1H-pyrrolo[3,2-
blpyridine (100 mg, 0.346 mmol) [prepared as described in Example 1]
in dimethylformamide (3 ml) was added sodium hydride (41 mg, 1.025
mmol, 60% in oil). After stirring at room temperature for 10 min., ethyl

10 iodide (31 pl, 0.385 mmol) was added by syringe. After 2 h,
dimethylformamide was removed in vacuo and the residue was
redissolved in ethyl acetate (5 ml) and methanol (5 ml). The solution
was washed with saturated sodium bicarbonate solution. The organic
layer was separated, dried over MgSO, and concentration in vacuo to

15 give a brown oil. Purification by flash column chromatography (50%-
80% ethyl acetate:hexanes gradient) gave a yellow oil (60 mg) which
was recrystallized from ethyl acetate:hexanes to give 1-ethyl-3-(4-
fluorophenyl)-2- (pyridin-4-yl)-1H-pyrrolo[3,2-b]pyridine as a white
solid.
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Example 3

Synthesis of 3-(4—Fluorophenyl)-2-(pyridin-4-yl)—1H-pyrrolo[3,'2-c]—
pyridine
(following Scheme C)

F

Step 1

To a solution of 4-pivaloylaminopyridine (7.0 g, 39 mmol) in
tetrahydrofuran (100 ml) was added n-butyllithium (39.3 ml, 98 mmol,
2.5 M solution in tetrahydrofuran) at -78 °C under a N, atmosphere.
The reaction mixture was stirred at 0 °C for 5h, re-cooled to -78 °C and
quenched with a solution of N-methoxy-N-methyl-4-fluorobenzamide
(7.9 g, 43 mmol) in 100 ml tetrahydrofuran. The reaction mixture was
warmed to room temperature and poured into water. The product was
extracted into ethyl acetate. The organic layers were washed with
brine, dried over sodium sulfate and evaporated to dryness. The residue
was purified by flash chromatography (10% ethyl acetate/ hexanes
gradient) to afford N-[3-(4-fluorobenzoyl)-pyridin-4-ylj-2,2-
dimethylpropanamide (10 g).

Step 2

A solution of N-[3-(4-fluorobenzoyl)pyridin-4-yl]-2,2-
dimethylpropanamide (2.85 g, 9.5 mmol) in 3 N aqueous HCI (15 ml)
was warmed at reflux overnight. After cooling to room temperature, the
reaction mixture was washed with ether, the aqueous layer was
separated and neutralized with potassium carbonate. The product was

extracted into ethyl acetate, dried over potassium carbonate/sodium
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carbonate and concentrated. The residue was purified by flash
chromatography (5% methanol/methylene chloride gradient) to afford 4-

amino-3-(4-fluorobenzoyl)pyridine (1.58 g).

Step 3

5 4-amino-3-(4-fluorobenzoyl)pyridine (1.5 g, 7.0 mmol) was
suspended in methylene chloride (90 ml) and pyridine (2.24 , 28 mmol).
The reaction mixture was cooled to 0 °C and isonicotinoyl chloride (1.4
g, 7.6 mmol) was added. The reaction mixture was allowed to warm to
room temperature, and stirring was continued for 4 h. Methylene
10 chloride was added and the white precipitate was filtered and dried in
vacuo to yield 3-(4-fluorobenzoyl)-4-(isonicotinoylamide)pyridine (1.7 g).

Step 4

A suspension of 3-(4-fluorobenzoyl)-4-(isonicotinoylamide)pyridine

(300 mg, 0.75 mmol), titanium trichloride (6.3 ml, 6.3 mmol, 1.0 M

15 solution in dichloromethane/ tetrahydrofuran 2:1), magnesium (309 mg,
12.7 mmol) and pyridine (0.62 ml, 8.0 mmol) in ethylene glycol dimethyl
ether (50 ml) was refluxed for 1h. The reaction mixture was cooled to
room temperature, diluted with ethyl acetate and a solution of 5%
sodium bicarbonate was added. The reaction mixture was vigorously

20 stirred overnight and then filtered through a pad of Celite. The organic
layer was separated and concentrated in vacuo. Purification by flash
chromatography (5% methanol/ methylene gradient) gave 3-(4-
fluorophenyl)-2-(pyridin-4-yl)-1H-pyrrolo(3,2-cipyridine as a solid (30
mg).
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Example 4

Synthesis of 3l(4-Fluorophenyl)-1-hydroxy-2-(pyridin-4-yl)-'
1H-pyrrolo[3,2-b}pyridine
(following Scheme D)

Step 1

To a solution of 2-(4-fluorophenyl)-1-(pyridin-4-yl)ethanone (4.0 g,

18.6 mmol) [prepared as described in Example 1 above] and 2-chloro-3-
nitropyridine (6.50 g, 41.13 mmol) in dimethylformamide (50 ml) at 0 °C

10 was added sodium hydride (1.65 g, 41 mmol, 60% in oil) under an argon
atmosphere. The reaction mixture was warmed to room temperature
and stirred for an hour. The reaction mixture was quenched with water
and the product was extracted into ethyl acetate. The combined organic
extracts were washed with brine, dried over MgSO, and concentrated in

15 vacuo to give a dark brown oil. Purification by flash column
chromatography (10% to 50% ethyl acetate/ hexanes gradient) gave 2-(4-
fluorophenyl)-2-(3-nitropyridin-2-yl)-1-(pyridin-4-yl)ethanone as a
brown oil (4.08 g).

Step 2

20 A solution of gave 2-(4-fluorophenyl)-2-(3-nitropyridin-2-yl)-1-
(pyridin-4-y1)-ethanone (2.0 g, 5.93 mmol) and pyridine (0.52 g, 6.53
mmol) in dichloromethane (30 ml) was added to a cold solution of
trifluoromethanesulfonic anhydride (1.1 ml, 6.53 mmol) in
dichloromethane (7 ml) at 0 °C. After 1 h, the reaction mixture was

25 poured into water (50 ml) and the product was extracted into
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dichloromethane. The combined organic extracts were washed with
saturated sodium bicarbonate solution and brine and dried over MgSO,.
Concentration in vacuo gave a brown oil which was purified by flash
column chromatography (50%-60% ethyl acetate/ hexanes gradient) to

5 give the trifluoromethanesulfonic acid 2-(4-fluorophenyl)-2-(3-
nitropyridin-2-yl)-1-(pyridin-4-yl)vinyl ester as a light tan oil (1.56 g).

Step3

To a solution of trifluoromethanesulfonic acid 2-(4-fluorophenyl)-2-

(8-nitropyridin-2-y1)-1-(pyridin-4-yl)vinyl ester (1.5 g, 3.20 mmol) in

10 ethyl acetate (50 ml) was added stannous chloride dihydrate (2.89 g,
12.8 mmol) and the reaction mixture was warmed to 50 °C. After 1 h,
the warm solution was treated with saturated sodium bicarbonate
solution (10 ml) and filtered through Celite. The filtrate was washed
with brine, dried over anhydrous sodium sulfate and concentrated in

15 vacuo. Purification by flash column chromatography (CH,Cl, - 85%
CH,Cl1,/MeOH gradient) gave 3-(4-fluorophenyl)-1-hydroxy-2-(pyridin-4-
yD) -1H-pyrrolo[3,2-b]lpyridine as a tan solid (700 mg).

Example 5

Synthesis of 3-(4-Fluorophenyl)-1-methoxy-2- (pyridin-4-yl)-1H-
20 pyrrolo[3,2-blpyridine
(following Scheme D)

A solution of 3-(4-fluorophenyl)-1-hydroxy-2-(pyridin-4-yl)-1H-
pyrrolo[3,2-blpyridine (0.38 g, 1.25 mmol) in chloroform (8 ml) and
25 methanol (2 ml) was added to a solution of diazomethane at 0° C. The
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reaction was warmed to room temperature and stirred overnight. The

solvent was removed in vacuo and the residue was purified by flash

column chromatography (50%-100% ethyl acetate/ hexanes gradient) to

3-(4-fluorophenyl)-1-methoxy-2- (pyridin-4-yl)-1H-pyrrolo[3,2-b]pyridine
5 as an off white solid (210 mg).

Example 6

Synthesis of 3-(4-Fluorophenyl)-1-{2-(morpholin-4-yl)ethoxy]-
2-(pyridin-4-yl1)-1H-pyrrolo[3,2-blpyridine

(following Scheme D)
F
/N \ -
N I N \ /N
"
N
10 l\’o

To a solution of 3-(4-fluorophenyl)-1-hydroxy-2-(pyridin-4-yl)-1H-
pyrrolo{3,2-b}-pyridine (0.20 g, 0.65 mmol) and 2-chloroethylmorpholine
hydrochloride (0.24 g, 6.56 mmol) in dimethylformamide (5 ml) was
added sodium hydride (100 mg, 60% in oil). The reaction mixture was

15 stirred overnight and quenched with 10% HCI (2 ml). The pH was
adjusted to pH = 8-9 by the addition of saturated sodium bicarbonate
solution and the product was extracted into ethyl acetate. The
combined extracts were dried over anhydrous MgSO4 and concentrated
in vacuo to give an oil. Purified by flash column chromatography (50%-

20 80% ethyl acetate/hexanes, followed by 95/5% methylene
chloride/methanol gradient) gave 3-(4-fluorophenyl)-1-[2-(morpholin-4-
yl)ethoxyl-2-(pyridin-4-y1)-1H-pyrrolo[3,2-blpyridine (180 mg) which
recrystallized from hexanes/ethyl acetate to give a white solid.
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Example 7

Synthesis of 3-(4—Fluorophenyl)-1-[2—(piperidin—1-y1)ethoxy]-2-(pyi'idin-4-
yD)- 1H-pyrrolo[3,2-b]pyridine
(following Scheme D)

F

To a solution of 3-(4-fluorophenyl)-1-hydroxy-2-(pyridin-4-yl1)-1H-
pyrrolo{3,2-b]pyridine (0.20 g, 0.65 mmol) and 2-chloroethylpiperidine
hydrochloride (0.24 g, 1.31 mmol) in dimethylformamide (5 ml) was
added sodium hydride (100 mg, 6.56 mmol, 60% in oil). The reaction

10 mixture was stirred overnight and quenched with water (2 ml). The pH
was adjusted to pH = 11-12 by the addition of saturated sodium
carbonate solution and the product was extracted into ethyl acetate.
The combined extracts were dried over anhydrous MgSO4 and
concentrated in vacuo to give an oil. Purified by flash column

15 chromatography (560%-80% ethyl acetate/hexanes, followed by 95/5%
methylene chloride/methanol gradient) gave 3-(4-fluorophenyl)-1-[2-
(piperidin-1-yl)ethoxy]-2-(pyridin-4-yl)-1H-pyrrolo[3,2-blpyridine as a
yellow solid (182 mg).

Proceeding as described above but substituting 2-chloroethyl-
20 piperidine hydrochloride with 2-chloroethylpyrrolidine hydrochloride
gave 3-(4-fluorophenyl)-2-(pyridin-4-yl)-1-[2-(pyrrolidin-1-yl)ethoxy]-1H-
pyrrolo{3,2-b]pyridine.



& ()-bl'; 010% & ()-b; 010% & ()-b; 010% & ()-bvvvvvy, vl K*/
; <f#1098& ()-b ; <L109B& ()- ; <109B& ()-Z ;: 1098& ()-; 010%
& () - b5VOgDw#0, v6v7v8vIv?vBVEVHVX X8; <f #; &01098&' () - #; &010%3&' 15 Aprril 2002
&01098& () -wp90L0648& () - #108108108 PCT/EP98/06472
; $0<f #1098& () - HVKvTv_v vavbvi MLxX8; ; &010‘%8?4 16).- #; &0109B&' () - #9%6\WH | #30; &01
098& ()-#; &0109B& () -#; &0109B&' () - #bvcvdveviVj vkvp: xX8;
; &05WIH | #$0; &0109B&' () - #; &0109B& ()-#ﬁ &010{<8§ ()- # &01098&' () - #; &0109B&' ()
- #kvnvxvvvvvdHx X8;

; &OSWAH | ; &01098&' () - #; &0109B& () - #; &010%8& () - #; &0109B& () - #; &0109B& () - #; &

010%3& () #VVVVVE Q@gl@ f 7-(4-F
“BO109B& () - #0: KONO0BE {5 ¥ Se1BSEP SR 6 (pyridl -62’1;5\,\,4#’?%3?%013/8&- () -#v

vvvvvva6xX8 pyrazme
; &0109B&' () - #; &0109B&' () - #5WH I#$O 1098&. () - #; &01098& () - #; &01098& () #vv
vvvvvc xX85WH | #30&; &0109B&' () - #; &FVIBRY CI#“EG MB&' () - #; &010%3& ()-#

&01098&' () - #vvvvwww P485; &01098&' () - #; &0109B&' () - #; &0109B&' () - #;

8&0109B& () - #; &0109B&' () - #; &0109B& () - #; &O1QYBE' () - #w w ww wWiw: wj J* 4:
8&0109B& () - #; &01098&' () - #; &0109B&’ ()-#- SO () - #; &0109B&' () - #5WAH | #3$0: w;
W2W@VAWBW W V64!

- &0109B&' () - #; &01098&' () - #; &0109B&'
WJWKWLWI\/I/\/I\IV\QNZ 4:

; &0109B&' () - #5WH | #$0; 80109B& () - #; &
[wevv} wwanwe C4;

 &0109B&' () - #; &01098&' () - #; &0109B&' () - #; &010YB&' () - #; &0109B&' () - #; &010YB&' (
)-#V\MMMMMM/r

; &0109B&' () - #—&%‘?r&%a& ()-#; &0109B& () -#; &0109B&' () - #; &0109B&' () - #5WAI | #$0ww
i R24: 8010988’ () - #; 80109B& () - #: &0109B&’ () - #5WAI | #$0- ; &O109B&’ () - #:
&01098&' () - #wwwwMéol&@ﬂﬁP/ﬁ&}ﬂbr@thwm%s?@;@%&nﬁl)ﬁz 8bdsluee () - #;

S01036: () #: EOVRRIASDFob) i e e ehilr g (16 ml 015 izl and
w0100 ()7, Do bowty SRS At PRl g fre it Bt beshoved

; &010Y8i® () - #irkD&BH/S &nd)thié; reidifdbd ak extibdd #Hth béRI&IBEs givet; &01098& () - #@
xI\IxO<PxQ<RxeU54

; &01098&' () - #hydmmopmm&i@)g)# &010%8&' () - #; &0109B& () - #; &0O109B&' () - #Ux
Xi XWXXXXxCcC4;

;8&01; &0109B&' (1) - #; &010%3&' ()-#; &0109B& () -#; &0109B&' () - #; &0109B&' () - #; &010%
8&' () - #XXXXXX

; &0109B&' () - #; 20109B& ()-#; &0109B& () - #; &0109B&' () - #; &0109B&' () - #5WAHI | #$0xx
xxxxxr R24; 80109B&T0)a &t J&sof hy: &m%i&@;zﬁ&z y/g #%Am &Qﬁ%’@&e(n)er#
&010UB& () - #xxxxxxxML4: &0109B&' () - #5WMII | #$0% &01098&' ( %/)B# &0109B&' (

&01098&' () - #: EIRDeEERwas-addeddxd-finnrephavd k] ((pyritisctohethanons (5.6 g,

e ) SBIR0 (A AR SR ol o osgtion pigsore was

o088 ) i?%%%%@“?} %%éﬁ%é%&%m%o%fo%& the reaties () - sy

&y y(y) y*y-yZuixture was concentrated in vacuo to glve pyrazmylhydrazone (8.8 g)
 €0109B& () - #5WAI | #30; E0109BE () - #; GO109BE! () - #; LOL0YBE () - #; ROLOYB&! () - #-y
7y Ay Xyaybyf yc®hich was used in the next step without further purification.

; 8010988 () - #; &0109B& () - #; &010%B& () - #; &0109B& () - #; &O109B& () - #; &0109B& (
) - #f ygyhyi ypy )

. &01098&’ () - #* B& () -#:; 80109B& () - #: &0109B& () - #: &0109B& () - #5WAH | #$0yy
yyyyyr R24; 01098& () - #; 01098&: () - #; &01098& () - #5WH | #$0- ; £0109B&! () - #;
&0109B&( ) - #yyyyy IHEEy1%e &dfézd@tﬁ/(ﬂ8§$%m9%ﬁ&eﬂlnﬁ1&@@®%’e§gl®bo#
&01098& () - #: &01098 #yyyy{’yyl P4; &01098&' () - #5; &010%3%

8&01098& () - #; &'lﬂm@&n@{ e yesdveded )at#eam er YL.5dyythe yynl +4
|<#10%A9A& 0+ ?Q%mgras cool%%ggnﬁ pouréé‘ 3 Wated (l)he product was

; &0109B& () - #EHR
Z1‘/¢Z&ZV\1\/\77| <(01Q¥Pcted ﬁﬂ&l&e@%\rl 1(Qthiét QhABE dthefdd 9830wl wASHEOMRE () -

- <#1090& ()- &)z, 25z @AzBz| (01090&' () - #5V\0I DWHO( 01098&’ () - #( 0109B& () - #
(010988’ () - #( biD®shd cotBnGzbbdd e Gattat. TRNG c0Ude LU Ct#ENDT¢aySEdlzed - #( 010
008& () - #%4 010908& () - #( 010%9& () - #( 01090& () - #( 01090&’ () - #KzLzOz YzczxzznN. W
7(01090& () - #(01090& () - #(01090& () - #( 01090& () - #( 01090& () - #5\\0| DW#0zzz22z7
Zr VBWT ( 010998& () - #( 01099& () - #( 01099& () - #5\W| Dwi#0( 01099&’ () - #( 01099& () - #
2227227 USWWI (010908’ () - #5VW0I DWO( 01090&’ () - #( 01090&’ () - #( 010908 () - #( 010908

() -#2222222cOMT(01(01099& () - #( 01090& () - #( 01090& () - #( 01090& () - #( 010%9&

ll\l; &0109B&' () - #; &0109B&' () - #l

#, &01098& () - #; &01098&’ () - #Qw



210%.7& ()- 0&10%.7& ()-m (P&LO%& ()-m (c&l0% & () - mLO\ R6\ 10\ R6\ 10\ R6\ (
(s 10% R6\ & ()- _?vU5( 111 210%.7& ()-11 210%7& ()-11 210%.7& ()- 1l
21094.7& ()-11 210%.7& ()-1l 210%.7& ()-gG vll 2109%.7& ()-11 ABRri@00%. 1|
2109%.7& () websioerd 211 2109%.7& () -1l 210%.7& ()-"_?vll 210%pidd/Eposio6arz
2109%.7& ()-11 210%.7& ()-1l 210%.7& ()- 1l zil %W7& ()-11 210%7& () - 1l
2109%.7& ()-"#$' 1: 1 hH(vll 210%.7& ()-1l 210%7& ()-11 210%.7& ()- 1l

21004 74 () - 1 BIRRpSL 8 B¢ sy Bprhenn GO P doyd SHPYBRo @A

210.7& () - U ppl/Pa8ih& 49 a dblid 1P HHK () - 1
Example 9

Synthesis of 1-(3-Chloropropyl)-7-(4-fluorophenyl)-6-(pyridin-4-yl)-

5 5H-pyrrolo[2,3-b]pyrazine
F
[\N | N N AN
\\‘\Cl

To a suspension of sodium hydride (1.03 g, 25.8 mmol, 60% in

mineral oil) in dry tetrahydrofuran (20 ml) was slowly added 7-(4-
fluorophenyl)-6-(pyridin-4-yl)-5H-pyrrolo[2,3-b]pyrazine (0.75 g, 2.58

10 mmol) followed by 1-bromo-3-chloropropane (4.05 g, 25.8 mmol). The
reaction mixture was heated at 65 °C for 72 h. Water was added slowly
to quench the excess sodium hydride and the organics were removed in
vacuo. Water was added to the residue and the aqueous layer was
extracted with ethyl acetate. The organic phase was washed with brine,

15 dried over magnesium sulfate, filtered and concentrated in vacuo. The
crude product was purified by flash chromatography on silica gel,
eluting with ethyl acetate, to give 1-(3-chloropropyl)-7-(4-fluorophenyl)-
6-(pyridin-4-y1)-5H-pyrrolo[2,3-b]pyrazine as a solid (0.375 g).
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Synthesis of 7-(4-F1uorophenyl)-1-[3-(4-methyimidazol-l-yl)prépyll-
6-(pyridin-4-yl)-5H-pyrrolo[2,3-blpyrazine

F
/N \ -
[\N N N
Me
5 To a solution of 1-(3-chloropropyl)-3-(4-fluorophenyl)-2-(pyrindin-4-

yD)-5H-pyrrolo[2,3-b]pyrazine (0.050 g, 0.14 mmol) in dimethyl-
formamide was added 4-methylimidazole (0.046g, 0.4 mmol) and
diisopropylethyl amine (0.12 ml, 0.7 mmol). The solution was heated at
65 °C for 16 h. The compound was purified by reverse phase

10 chromatography to yield pure 3-(4-fluorophenyl)-1-[3-(4-methyimidazol-
1-yD)propyl]-6-(pyridin-4-y1)-5H-pyrrolo[2,3-b]pyrazine(0.039 g).

Example 11

Synthesis of 6-(2-Bromopyridin-4-yl)-7-(4-fluorophenyl)-

5H-pyrrolo(2,3-blpyrazine
F
/N -_
[\ L NN
N N
15 H Br

Step 1

2-Chloropyridine-4-carboxylic acid (15.5 g, 98 mmol) was
suspended in methanol (175 ml) and anhydrous hydrogen chloride gas
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210%.7& () - 1| methanol/water (20/80) dry ice bath. Bubbling was continued for 40
min. during which time the suspension cleared to a partial solution. Ice
bath was removed and the reaction mixture was heated to reflux under
5 anhydrous conditions for 30 min. to give a clear yellow solution. The
solution was cooled in an ice bath and saturated sodium bicarbonate
was slowly added with stirring till the pH was neutral. The organics
were removed in vacuo and the product was extracted into ethyl acetate.
The ethyl acetate layer was dried over sodium sulfate, filtered, and
10 concentrated in vacuo to yield 2-chloropyridine-4-carboxylic acid methyl

ester as a brown liqﬁid.

Step 2

4-Fluorophenylacetonitrile (11.13 g, 82 mmol) was dissolved in

absolute ethanol (100 ml) and sodium ethoxide (21wt % in EtOH) (46

15 ml, 123 mmol) was added in one portion. The resulting brown solution
was stirred for 10 min. at room temperature. A solution of 2-
chloropyridine-4-carboxylic acid methyl ester (14.1 g, 82 mmol) in
absolute ethanol (100 ml) was then added to the reaction over 3-5 min.
The reaction mixture was then refluxed for 2 h during which time the

20 color turned to dark brown. The reaction mixture was concentrated in
vacuo and water (100 ml) was added to the resulting residue. The pH
of the reaction mixture was adjusted to 3 using 10% hydrochloric acid.
The product was extracted with ethyl acetate and the combined ethyl
acetate extracts were dried over sodium sulfate, filtered and

25 concentrated in vacuo to yield 1-(2-chloropyridin-4-yl)-2-cyano-2-(4-
fluorophenyl)ethanone as a dark brown solid which was used without
further purification (22.0 g).
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yb-7-(4-fluorophenyl)-5H-pyrrolo[2,3-blpyrazine as a tan solid (0.650 g).
Example 12

Synthesis of the 7-(4-Fluorophenyl)-6-[2-(3-hydroxypropy!-
amino)pyridin-4-yl]- 5H-pyrrolo[2,3-b]pyrazine hydrochloride salt

OH

Step 1

6-(2-Bromopyridin-4-yl)-7-(4-fluorophenyl)-5H-pyrrolo[2,3-
blpyrazine (0.05 g, 0.135 mmol) was dissolved in 3-amino-1-propanol
(0.5 ml, 6.5 mmol) and the reaction mixture was heated in a sealed vial
at 110 °C. After 20 h, the reaction mixture was purified by reverse
phase chromatography to yield the 7-(4-fluorophenyl)-6-[2-(3-
hydroxypropylamino)pyridin-4-yl}-5H-pyrrolo[2,3-b]pyrazine
trifluoroacetate salt as a yellow oil (0.018 g).

Step 2

7-(4-Fluorophenyl)-6-[2-(3-hydroxypropylamino)pyridin-4-ylj-5H-
pyrrolo- [2,3-b}pyrazine trifluoroacetate salt (0.018 g, 0.05 mmol) was
treated with HCl/diethyl ether (1.0 ml of a 1.0 M solution) to give a
solid. The ethereal layer was decanted off and the resulting solid was
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fluorophenyl)-6-[2-(3-hydroxypropylamino)pyridin-4-yl]-5H-pyrrolo[2,3-
blpyrazine hydrochloride salt (0.019 g).

5 Example 13

Synthesis of the 3-(4-Fluorophenyl)-2-(pyridin-4-yl)-furo[3,2-b)pyridine
(following Scheme E)

Step 1

10 3-Hydroxypicolinic acid (12.5 g, 900 mmol) was suspended in a
mixture of ethanol (300 ml) and benzene (100 ml). Sulfuric acid (5 ml)
was added and the reaction mixture was heated at reflux with
azeotropic removal of water via Dean Stark trap. After the reaction was
complete, the organics were removed in vacuo. The residue was

15 dissolved in water, basified with sodium carbonate and extracted with
ethyl acetate. The ethyl acetate layer was dried over magnesium

sulfate, concentrated in vacuo to give ethyl 3-hydroxypicolinate (15 g).

Step 2

A mixture of ethyl 3-hydroxypicolinate (15 g, 900 mmol),
20 tributylsilyl chloride (16.23 g, 110 mmol), imidazole (8.0 g, 120 mmol) in
methylene chloride was stirred overnight under a nitrogen atmosphere.
Water was added and the methylene chloride layer was separated and
concentrated in vacuo. Purification on a silica gel column using ethyl
acetate-hexane (1:4) as the eluant gave ethyl 3-(tributylsilyloxy)-
25 picolinate as a solid (20 g).
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10%& acetate-hexane (2:8) as the eluant to give 2-(4-fluorobenzoyl)-3-

-x!\+-10%5&'()-x

hydroxypyridine (2.2 g).

20 Step 5

A mixture of give 2-(4-fluorobenzoyl)-3-hydroxypyridine (2.2 g, 11.3
mmol), ethyl bromoacetate (1.6 ml, 14.15 mmol) and potassium
carbonate (4.34 g, 31.4 mmol) in acetone (40 ml) was heated at reflux.
After 3 h, the reaction was cooled to room temperature, filtered and

25 concentrated in vacuo to give ethyl 2-[2-(4-fluorobenzoyl)pyridin-3-
yloxylacetate (3.5 g) which was used in the next step without further
purification.
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Sodium ethoxide (1.51 g. 22.6 mmol) was suspended in toluene (25
ml) and ethyl 2-[2-(4-fluorobenzoyl)pyridin-3-yloxylacetate (3.5 g, 11.5
mmol) was added. The reaction was heated at reflux under an argon
5 atmosphere. After 12 h, the reaction mixture was cooled to room
temperature and the product was extracted into water. The aqueous
layer was acidified with hydrochloric acid to give 2-carboxy-3-(4-
fluorophenyl)-furo[3,2-b}pyridine as a solid (1.8 g).

10 Step 7

A mixture of 2-carboxy-3-(4-fluorophenyl)-furo[3,2-b]pyridine (1.8

g, 7 mmol), copper metal (0.56 g, 8.81 mmol) in quinoline (10 ml) was
heated at reflux. After 45 min., the reaction was cooled to room
temperature and the product was extracted into water. The aqueous

15 layer was acidified with hydrochloric acid and acetic acid. The product
was filtered and dissolved in ether. The ether layer was dried over
sodium sulfate and concentrated in vacuo. Purification by flash
chromatography using ethyl acetate-hexanes (1:9) as the eluant gave 3-
(4-fluorophenyl)-furo[3,2-b]pyridine as a solid (0.85 g).

20 Step 8

A solution of 3-(4-fluorophenyl)-furo[3,2-b]pyridine (0.40 g, 1.84
mmol) and N,N,N’,N’-tetramethylethylenediamine (0.33 g, 7.2 mmol) in
tetrahydrofuran (15 m}) was cooled to -78 °C. n-Butyllithium (1.1 ml,
2.5 M in hexanes, 2.7 mmol) was added and the reaction mixture was

25 allowed to warm to room temperature. After 1.5 h, the reaction mixture
was re-cooled to -78 °C and n-tributyltin chloride (0.5 ml, 1.84 mmol)
was added. The reaction was allowed to warm to room temperature and

then quenched with aqueous ammonium chloride. The product was
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and concentrated in vacuo. Purification by flash chromatography using
hexanes, followed by ethyl acetate-hexanes (5: 95) as the eluant gave 3-

(4-fluorophenyl)-2-(n-tributyltin)-furo(3,2-b]pyridine (0.72 g).

5 Step 9

A mixture of 3-(4-fluorophenyl)-2-(n-tributyltin)-furo[3,2-b]pyridine

(0.72 g, 1.4 mmol), tetrakis(triphenylphosphine)palladium (II) (0.165 g,
0.14 mmol) and 4-bromopyridine [prepared from 4-bromopyridine
hydrochloride (1.4 g, 7.15 mmol)] in xylenes (20 ml) was heated at reflux

10 under an argon atmosphere. After 12 h, the reaction mixture was
cooled to room temperature and purified by flash chromatography using
hexanes, followed by ethyl acetate-hexanes (5: 95) as the eluant to give
3-(4-fluorophenyl)-2-(pyridin-4-yl)-furo- [3,2-b]pyridine. Recrystallized
from ethyl acetate-hexanes mixture to give pure product (0.15 g).

15 Example 14

Synthesis of the 3-(4-Fluorophenyl)-7-methylthio-2-(pyridin-4-yl)-
pyrrolo[3,2-b]pyridine

Step 1

20 2,2,6,6-Tetramethylpiperidine (1.76 ml, 10.40 mmol) was dissolved
in tetrahydrofuran (39 ml) and placed under an atmosphere of nitrogen.

The solution was cooled to -78 'C and n-butyllithium (3.96 ml, 9.91

mmol, 2.5 M solution of in hexanes) was added at such a rate that the

internal temperature did not exceed -70 °C. The reaction mixture was
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above], bis-dichlorotriphenylphosphine-palladium (0.33 g, 0.47 mmol)
and 2,4-dichloropyrimidine (3.52 g, 23.65 mmol)] in dimethylformamide
10 (20 ml) was heated at 100 °C under an argon atmosphere. After 12 h,

Sy

the reaction mixture was cooled to room temperature, quenched with
water and the product was extracted into ethyl acetate. The organic
layer was dried over sodium sulfate, concentrated in vacuo and the
residue was purified by flash chromatography using 80 % ethyl acetate-

15 hexanes as the eluant to give 2-(2-chloropyrimidin-4-yl)-3-(4-
fluorophenyl)-furo[3,2-b]pyridine.
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heated in a sealed tube at 100 °C. After 12 h, the solvent was removed

in vacuo and the residue was purified by flash chromatography using 50
10 % ethyl acetate-hexanes as the eluant to give 2-(2-aminopyrimidin-4-yl)-
3-(4-fluorophenyl)- furo[3,2-b]pyridine (0.70 g) as a solid.

Example 17
Synthesis of 1-(4-Fluorophenyl)- 4-methyl-2-(pyridin-4-yl)-
1H-pyrrolo{2,3-blpyridine

F
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TR \_

15
Step 1

To a solution of 2-amino-3-bromo-5-methylpyridine (5.48 g, 29
mmol) and 4-acetylpyridine (2.67 ml, 24 mmol) in toluene (200 ml) was
added p-toluenesulfonic acid (0.1 g) and the reaction mixture was

20 . refluxed under argon atmosphere. After 4 days, the reaction mixture

was cooled to room temperature and the organics were removed in
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10 heated at 120 °C under argon atmosphere. After 1.5 days, the reaction

mixture was cooled into room temperature and poured into 10 %
hydrochloric acid (100 ml). The solution was filtered through Celite® and
the filtrate was neutralized to pH 7 with 10 % sodium hydroxide and
the solid was filtered off to give 4-methyl-2-(pyridin-4-yl)-1H-

15 pyrrolo{2,3-blpyridine (1.57 g) as a brown solid.

Step 3

To a solution of 4-methyl-2-(pyridin-4-yl)-1H-pyrrolo[2,3-blpyridine
(0.3 g, 1.43 mmol) in N-methylpyrrolidone (5 ml) was added 4-
bromofluorobenzene (0.57 ml, 5.2 mmol), copper bromide (0.205 g, 1.43
20 mmol) and sodium carbonate (0.15 g, 1.43 mmol) and the reaction
mixture was heated to 180 °C under argon. After 24 h, the reaction
mixture was cooled and poured into 10 % hydrochloric acid (50 ml). The
solution was filtered through Celite® and the filtrate was neutralized to
pH 7 with 10 % sodium hydroxide. The solid was filtered off, dissolved
25 in 80 % methanol:methylene chloride and purified by preparatory thin
layer chromatography to give 1-(4-fluorophenyl)-4-methyl-2-(pyridin-4-
yl)-1H-pyrrolo[2,3-b]pyridine (0.03 g) as a tan solid.
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To a solution of magnesium turnings (7.3 g, 300 mmol) in
anhydrous ether (115 ml) was added a few crystals of iodine. A few
drops of 4-fluorobenzyl chloride was added dropwise and the solution
was heated to initiate the reaction. Once the reaction had initiated, the

10 rest of 4-fluorobenzyl chloride (43 g, 300 mmol) was added at a rate
that maintained a gentle reflux. After the addition was complete, the

reaction was stirred for 1 h and was used in the next step.

Step 2

Sodium hydride (8.6 g, 220 mmol, 60% dispersion in mineral oil)

15 was washed twice with hexane (50 ml) and suspended in
tetrahydrofuran (400 ml). 2-Chloroisonicotinic acid (28 g, 180 mmol)
was slowly added and the resulting slurry was heated at reflux. After 2
h, the reaction was cooled in an ice-bath and 4-fluorobenzylmagnesium
chloride (100 ml, 200 mmol) was added. After stirring overnight, the

20 reaction was quenched with 4 M ammonium chloride solution (100 ml).
Water (100 ml) was added and the product was extracted into
methylene chloride. The organic layer was washed with sat. sodium
bicarbonate solution, dried over magnesium sulfate, filtered and

concentrated in vacuo. The crude oil was purified by flash
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6-(2-Chloropyridin-4-yl)-7-(4-fluorophenyl)-5H-pyrrolo{2,3-
blpyrazine (0.5 g, 1.5 mmol) was dissolved in hot dimethylsulfoxide (3
ml) in a glass pressure tube and allowed to cool to room temperature.

20 Ammonium hydroxide (3 ml) and copper sulfate pentahydrate (0.77 g,
3.0 mmol) were added and the reaction vessel was sealed with O-ring
screw cap. The reaction mixture was heated for 72 h in a sand bath at
150 °C. The reaction mixture was poured into ethyl acetate (200 ml)
and water (100 ml) and the product was extracted into ethyl acetate.

25 The organic layer was dried over sodium sulfate, filtered and
concentrated in vacuo. The crude product was purified by reverse phase
HPLC to give 6-(2-aminopyridin-4-yl)-7-(4-fluorophenyl)-5H-pyrrolo{2,3-
b)pyrazine triflucroacetate salt (0.1 g) as a yellow solid.
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by suspending the product in ether and adding 1.0M solution of HCl in

ether (2 ml) to give a solid which was filtered off to give 6-(2-
acetylaminopyridin-4-yl)-7-(4-fluorophenyl)-5H-pyrrolo(2,3-b]pyrazine
hydrochloride salt (0.0.44 g) as a yellow solid.

15 Example 19

The following are representative pharmaceutical formulations

containing a compound of Formula (I).
Tablet formulation

The following ingredients are mixed intimately and pressed into single

20 scored tablets.
Quantity per
Ingredient tablet, mg
compound of this invention 400
cornstarch 50

25 - croscarmellose sodium 25
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10 as a yellow solid. The product was converted to the hydrochloride salt
by suspending the product in ether and adding 1.0M solution of HCl in
ether (2 ml) to give a solid which was filtered off to give 6-(2-
acetylaminopyridin-4-yl)-7-(4-fluorophenyl)-6H-pyrrolo[2,3-b]pyrazine
hydrochloride salt (0.0.44 g) as a yellow solid.

15 Example 19

The following are representative pharmaceutical formulations

containing a compound of Formula (I).
Tablet formulation

The following ingredients are mixed intimately and pressed into single

20 scored tablets.
Quantity per
Ingredient tablet, mg
compound of this invention 400
cornstarch 50

25 croscarmellose sodium 25
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Ingredient capsule, mg
compound of this invention 200

10 lactose, spray-dried 148
magnesium stearate 2

Suspension formulation

The following ingredients are mixed to form a suspension for oral

15 administration.
Ingredient Amount
compound of this invention 10g
fumaric acid 05¢g
sodium chloride 20g
20 methyl paraben 015¢

propyl paraben 0.05¢
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compound of this invention 02g
sodium acetate buffer solution, 0.4 M 2.0 ml

HCI (1N) or NaOH (1N) q.s. to suitable pH

15 water (distilled, steril q.s. to 20 ml

All of the above ingredients, except water, are combined and heated
to 60-70 °C with stirring. A sufficient quantity of water at 60 °C is then
added with vigorous stirring to emulsify the ingredients, and water then
added q.s. to 100 g.

20 Suppository formulation

A suppository of total weight 2.5 g is prepared by mixing the
compound of the invention with Witepsol® H-15 (triglycerides of
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N. G,; et al. oJ. of Biol. Chem. Vol. 266(7), 4220-4227, (1991)

The phosphorylated form of the recombinant p38 MAP kinase was
15 expressed with SEK-1 and MEKXK in E. Coli (see, Khokhlatchev, A. et al.
J. of Biol. Chem. Vol. 272(17), 11057-11062, (1997) and then purified by

affinity chromatography using a Nickel column.

The phosphorylated p38 MAP kinase was diluted in kinase buffer

(20 mM 3-(N-morpholino)propanesulfonic acid, pH 7.2, 25 mM B-glycerol

20 phosphate, 5 mM ethylene glycol-bis(beta-aminoethyl ether)-N,N,N',N'-
tetraacetic acid, ImM sodium vanadate, ImM dithiothreitol, 40mM
magnesium chloride). Test compound dissolved in DMSO or only DMSO
(control) was added and the samples were incubated for 10 min. at 30
°C. The kinase reaction was initiated by the addition of a substrate

25 cocktail containing MBP and y-*P-ATP. After incubating for an
additional 20 min. at 30 °C, the reaction was terminated by adding
0.75% phosphoric acid. The phosphorylated MBP was then separated
from the residual y-*P-ATP using a phosphocellulose membrane
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Example 21

Inhibition of LPS-Induced TNF-a Production In THP1 Cells....In Vitro

10 Assay

The ability of the compounds of this invention to inhibit the TNF-a
release was determined using a minor modification of the methods
described in described in Blifeld, C. et al. Transplantation, Vol. 51(2),
498-503, (1991).

15 (a) Induction of TNF biosynthesis:

THP-1 cells were suspended in culture medium [RPMI (Gibco-BRL,
Gailthersburg, MD) containing 15% fetal bovine serum, 0.02 mM 2-
- mercaptoethanol], at a concentration of 2.5 x 10° cells/ml and then

plated in 96 well plate (0.2 ml aliquots in each well). Test compounds
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20 recombinant TNF-o. (R&D Systems, Minneapolis, MN). The

concentration of the standards in the assay began at 10 ng/ml followed

by 6 half log serial dilution’s.

25 ul aliquots of the above culture supernatants or TNF standards
or only medium (control) were mixed with 25 pl aliquots of biotinylated

25 monoclonal antibody 2TNF-H34

(2 pg/ml in PBS containing 0.1% BSA) and then added to each well. The

samples were incubated for 2 h at room temperature with gentle
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Example 22

Inhibition of LPS-Induced TNF-o Production In Mice....In Vivo Assay

20 The ability of the compounds of this invention to inhibit the TNF-o0 - -
release, in vivo, was determined using a minor modification of the

methods described in described in Zanetti, G.; Heumann, D., et. al.,
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The TNF-« inhibitory activity of test materials, i.e., the
measure of the TNF-o content in the test group relative to the vehicle

20 treated group (control group) at 30 mg was:

CPD %
# Inhibition

2 75%
3 56%
6 68%

101 86




menDnmmnnnn| obW411 S#S10% #&' () - 101 #101 #101 # S96mMLO0% #& () - S5f 10% #& () -
SOf 210% #& ()- S9/10% #& ()- nnoQooo)p|[:bU4ll S SF"10% #& ()- SL

10% #& ()- SL 10% #& ()- SL9z10% #& ()- 11109 "P& ()-4 15 April 2002

i 1110%] #b&wo geheAroppppp| [ bU411L S BF10%! (& ()- !'f10% & (S,)j. g%zl,&%z' O)-
S "10% #& ()- Ssnl0% #& ()- SY10% #& ()-ppgggqqﬂ [:bW411 S ,t’f #& () -
S93+10% #& () - S9y) 10% #& ()- S& 10% #& () -"Sy&10% #& () -

Sy#10% #& ()-rZrrrrscs|[:bU411 S SL8@O% #& () - S37"10% #& () -

S5mML0% #& () - S9210% #&' ()- S990mMLO0% #& ()- S9. 10% #& ()-csssssss!tjtvall

S&s10% #& ()- ! 109 ! b e b 0%k HHR (1) < OfaH&" ()=
S MO #8 % y-jtt t%%&r&gfﬁgv]ﬂi%ﬁ?%f (()%ﬁeg&ég(%ég- i&é@fiﬁf%@ﬁ%@%@iﬁ

10% #& ()- S SFaluiation Sdek#aple,for PRFFEUEHE clarityHuhd dudetstih B r V8411
' (6 10% #& ()-v6 10% #& ()-v6 10%#%)#' 6 10% #& ()-v6

10% #&' () - vourtimudulre cbvigys e ane of sbilf yrthe art thoychengps @ndoos #&' ()-v' - 6

109% #&' -v6 109 ' ()-v6 10U #& ().- -4 fF1109% #& -
10% 5 4 VS e S0 A o L A0S i
110% #& () - WXYPle iR DA A r¢d Sy HA thE - dbbd¥dbSeription 19 1A fekidelt

L10% & ()- &AmLO% #& ()- 2@10% #& ()- PyAyjyryyyyy||: NAA10 3 100A#L& () -
#10% #L& () - Toderilkistyativesadnat rpstrictiverdBhes¢ope of the invention should,

#

q

#S10% #L &' - (Y4 : 10. 1094 #L & - 109 & - 10% #L& =
ot ate () - heatblls eleringdnet Fth bofarenaw to theBrye BReEHPRSDL DR} -
#&10% #L & - "'2100 ' 0 ! - 0 ' .

10%#L& () ( % 7~S?9'~’M3‘ %&%ﬂ%‘%@%ﬁé&d ﬁt-h( )eﬁ%%ﬁﬁg‘g%ﬂ}m&’i%%%‘i’édﬂ ;
15109 #08 () - claiAk 418h wwith Bhé ROVisdopk ¢fequiMalbOVRASHHith sALRURARE 4
109R#8&’ () - #SL0%&H&S' () - 10L#L10L#L10L#L f8gl0%#LE ()-a | [: vU4

8&L0YR#&&' () - ‘erdideks ()- 910%8#8&&' ()- 109RH#&& ()- S10YRH&& ()-m
yH1098#8& ()-'j 8y|[:vU4 10%8#&& ()- &LOYEH#&&E ()- @ L0YBRH#&E () -

f109B#&E ()- y10%RHEE (- URESE () - y: Zhl: URERR ()oq s 41s
S, |/ 10%&#&5&') ()}/ f,10% af@%ﬁ%%éﬁ?@gﬁz‘%#%ﬁ&@w@ é‘é‘idgffo%ﬁ&&' ()-
(r; <| [ - 4108&# &apiblidaiohdedre( RerebiflddridtRd(Dy retféidiet A& hieir enBf@tF Foe488 () -
SFAMLOYRH#&E () - 2MLOY&H&S: () - <=>LnDbA410&#& 310%s#s& ()-  YL0%s#s& () -

| 1109 & () - 3 purposeRtq theasang exdenizag if epghindidug] patendpatent 10vs#s&' () -

15 application or publication were so individually denoted.



10%#s& ()- 10%#s& ()- f109%#s& ()- yslO%s#s& ()-

109%6#s& () - Trm| [ : A4108#& _@ 310%" F& ()- &10%#s& ()- F $10%#s& ()
Y'GLOYs#s& ()- 10%#s& ()- S 10%#s& ()-q| [ NA41010" 10" 10" 7 1iGoARM3002
510%6#s& ()- , FA#1096#s& ()- 110%#s& ()- ng @ 3109G#T& ()-2z| [: NA41010
"109R & ()- "10%QR#QE ()- OFgH#10% & ()- 9FgH#10%" & ()- 9FgH10RH#&E () -
#109R2#& ()-|0bU410 G #10%t&' () - 10n2#n10n2#ni.££2#n Af H@ 109 2#n& () - f

| SH@10% 2#i & ()-f ! 10%#& ()- " F10%#& ()19 {z9bWws10 109 Q' T& ()-  ,

: 1090#9&' () -. yS1090#9& () - %1 10% & ()-LYL109& ()- Y 10%:& ()-:1V|[:bus10
S 1090#98&' ()- , GLOY®#9&' ()- sMLOYO#9& Llaime) 0op#os' () - &31090#9&' () -
109@Z#Z8&' () - $EVU4A10 \>F! 10% #& ()- y#10% #& () - 109#9109#9109#9 ) 1099#9& () -
SL' 1099#9& ()-  Z1099 "9& ()- EPzY8vU410 !10% #& ()- | 9f 109" & ()-°

dof 109 ! & ()-" y10% #& ()-- F! 1094 & ()--!\F! 109888 ()-$p|[: vU410

- 10% #& () - 11810% #éinphundlyséldtbdfron theghRop sReqpounds testosenterd by

& 109 & ()-#*h[[:vU41Q  L710% #& ()- 96 10% #& ()- yY4' 10% #& () -

&110% #& () - ‘w:()- 0" *910%" & ()-:z{|}vU410 Y! 10%:& ()- Y! 10%t& () -
#@L0%#s& ()-101 #101 #101 # L: 10% #& ()- s9"10% #& ()- )|[:vU410

9$10%#s& ()- @10%s& ()- *@10%& ()- "10%s#s& ()- % "10%& ()-

y  109%6#s& ()-)4N$| 0bU410 #S10%+& () - LO#10#10%# 4\, - #10%&' () - S

% - #109%6& ()-S & #10% s& ()-& / 1& #10%&E)- 8$70[ ZObU410  109%+& () -
910%4& ()- ~10%& ()- 1!110% & ()-! ()= |1 10%& () - @[ : bU410
S*"109%#& ()-s us*"10%#& ()-s S( 10 TO%& ()- pyY' 10% & ()--
EyY'10%C"' & ()--5zY810 !10% & ()-- % ()-- #S10% #& () - - 10#10#10#
1094&' ()% 410%& ()-5<.\|[:zY810 ()- y@10% #& ()- #10% #& ()-,
#1098 & ()-, #10% #& ()-, 10% #& ()-\c, r| [ NA41010] #10I #10I # 4al- @10% #& () -
*L- @10% & ()- y& "10% #& ()-' Ny& "10% #%) ()-' #10% #& ()- Q[: NA41010
91098#&& ()- Syl0%&"&& ()-Z #1098#&L ()- 10%8#&& ()- 310%8#&&' () -
Y109%8#88& () - QDBP| [ NA41010 fL!z109%8#&& ()- 10%&#&&' ()- fZ" 10%&H#&& () -

| 109RH#&E () - & WhaBIRHEE ()-  f109RH#&& ()-P /|[ 9NA41010! 0. 109%& ()-I

f, 1098488 ()- *10%8#&&' ()- 3(SL0%R#&&' ()- YAOYRH&ES' () -

G0 ) SR bl AR e O
Sy109%&" && () - Zvitﬁ%%&&vlb)or!tﬂkéé)gwlit(u)enﬂzs bﬁl@&ﬁﬂ&&b@ a]l]@(l),&ﬂ&bﬂﬁ#&llx;
0 @1oal 19g1pteres () Tovenss O 12" Gugens () 10880 () -
independently of each other hydrogen, alkyl, carboxyalkyl or
heteroalkyl) or -NHC(O)R® [where R’ is alkyl, -(alkylene)-X where X is
alkoxy, alkylamino, dialkylamino, heterocyclyl or heteroéryl];
------ represents a bond between either B and CR' or Q and CR' such

8t

15 that:
(i) when ------ is between @ and -CR'- then:
B is nitrogen;
R’ is halophenyl or pyridyl, and |
Q is -CH-; and
20 (ii) when =----- is between B and -CR'- then:

B is carbon;
R’ is phenyl, optionally substituted with halo, alkyl, alkoxy or
haloalkyl; '
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R® is hydrogen, alkyl, heteroalkyl, halo, alkoxy, monoalkyl-amino
(optionally substituted by hydroxy, alkoxy or amino), dialkyl-
amino, alkylthio, -NHC(O)R'’ ’ [where R’ ’ is alkyl];

R’ is hydrogen, alkyl, halo or haloalkyl;

20

“alkyl” and “alkylene” in all connections and “alkoxy” each have a

maximum of six carbon atoms;

“heteroalkyl” is an alkyl group with up to 6 carbon atoms carrying one

or two substituents selected from hydroxy, hydroxyalkoxy, alkoxy,

25 alkylthio, -NR'R' and —80, X", wherein R" is hydrogen, alkyl, hydroxy,
cyanoalkyl, hydroxyalkyl, aminoalkyl or dialkylaminoalkyl, R’ is
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selected from alkyl, hydroxyalkyl, hydroxy, amino and carbamoyl;

and their pharmaceutically acceptable salts, prodrugs, individual

10 isomers, and mixtures of isomers.

2. The compounds of claim 1, wherein R® is hydrogen, alkyl, halo,
alkkoxy, monoalkyl-amino (optionally substituted by hydrozy, alkoxy or

amino) or dialkyl-amino heteroalkyl, .

15 3. The compounds of claim 1 or 2 selected from the group of
compounds represented by Formula (I):

Rz

z A

p%e”" \

| !
L‘/\
R? “
(Ia)
wherein:

20 R, R’ and R’ are as in claim 1;

Q is -NR*- or -O- wherein:
R'is a8 in claims 1 but not -SO,R;
one of A and D is nitrogen and the other is -CR’- wherein:
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10 5. The compound of claim 1, 2 or 4, wherein R' is a 4-pyridyl or 4-
pyrimidinyl ring optionally substituted with a substituent selected from
-NRR’ (where R and R’ are, independently of each other, hydrogen,
alkyl or heteroalkyl) and -NHC(O) R® [where R’ is alkyl or (alkylene)-X
where X is alkoxy, alkylamino, dialkylamino, heterocyelyl or

15 heteroaryl).

6. ‘The compound of claim 1, 2, 4 or 5, wherein R’ is a phenyl ring
optionally substituted with one or two substituents selected from alkyl,
halo and alkoxy.

7.  The compound of any one of claims 1, 2 and 4-8, wherein R’ is

20 hydrogen, methyl, methoxy, fluoro or chloro; and R' is a 4-pyridyl ring
optionally substituted at the 2-position with a substituent selected from
amino, methylamino, dimethylamino, acetylamino, 2-
hydroxyethylamino, 3-hydroxypropylamino, 2-aminoethylamino and

methoxy.

25 8. The compound of any one of claims 1, 2 and 4-7, wherein R%is
hydrogen; R? is a phenyl ring substituted with one or two substituents
selected from methyl, fluoro, chloro and methoxy; and R’ is hydrogen,

methvl. chloro or fluoro.
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10. Compounds of any one of ¢laims 1 and 4-9 selected from 3-(4-

fluorophenyl)-2-[2-(2-hydroxyethylamino)-pyridin-4-y1]-1H-pyrrolo[3,2-
blpyridine and 6-[2-acetylaminopyridin-4-yl}-7-(4-fluorophenyl)-56H-
15 pyrrolo[2,3-b]pyrazine.

11. Compounds of any one of claims 2 and 4-9 selected from 3-(4-
fluorophenyl)-1-methyl-2-(pyridin-4-yl)-1H-pyrrolo-[3,2-blpyridine and
7-(4-fluorophenyl)-6-(pyridin-4-y1)-5H-pyrrolo[2,3-b]pyrazine.

12. Compounds of any one of claims 3-9 selected from 3-(4-fluoro-

20 phenyl)-2-(pyridin-4-yl)-1H-pyrrolo[3,2-b]pyridine, 3-(4-fluorophenyl)-1-
methoxy-2-(pyridin-4-y1)-1H-pyrrolo[3,2-b]pyridine, 3-(4-fluorophenyl)-
1-[2-(morpholin-4-yl)ethoxy]-2-(pyridyl-4-y1)-1H-pyrrolo|{8,2-b]pyridine,
8-(4-fluorophenyl)-1-hydroxy-2-(pyridin-4-yl)-1H-pyrrolo[3,2-bjpyridine,
3-(4~fluorophenyl)-1-(2-piperidin-1-yl)ethoxy}-2-(pyridin-4-y1)-1H-

25 pyrrolo[3,2-blpyridine, 3-(4-flucrophenyl)-1-(2-piperidin-1-yDethyl]-2-
(pyridin-4-y1)-1H-pyrrolo[3,2-b]pyridine; and 3-(4-fluorophenyl)-1-[2-
(morpholin-4-ylethyl]-2-(pyridin-4-yl)-1H-pyrrolo[3,2-b]pyridine.

13. Compounds according to claim 1 having the formula
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10 (Itb)

one of Z! and Z2 is nitrogen and the other is —CRS- wherein Rf is
hydrogen, alkyl, halo or alkoxy;and:

(i) when Y!is halo, then —-Q-R is -NR-C(R1)=CH(R?) or —
=C(CHa)(RY);

15 (i) when Y1 is ~C(R?)=C(R1)OX (where X is p-CHsCsH SOz,
CHsSO0z-, or CF3S03-), then —Q-R is nitro or amino;

(1i1) when Y1 is ~C(O)R2, then —Q-R is ~NHC(O)R},
-OCH;CO:2alkyl or —-SCH2R?, where R! and R2 are as in claim 1,

and compounds of Formulas (ITe) and (IId):
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R® 2
o Ad
N l

O-R N Q-R
R® R°®

(lc) (lld)

wherein R® is hydrogen, alkyl, halo or alkoxy, and R? is hydrogen, alkyl
or alkoxy such that:

(a) when Y2 is hydrogen, then —Q-R is -NH-N=C(R*)CHz(R?), and
5 (b) when Y2 is ~C(O)R?, then —Q-R is —-OCH2COzalkyl or -SCH2R?1,

wherein R1 and R2 are as in ¢laim 1.

16. Compounds of the formulas

R
Y
OGS
Z 11 0 ITa
10 wherein Y is halo and Z is -NH-CR’=CHR’ (page 77, line 13)

or Y is —COR’ and Z is -NHCOR' (page 82, line 9)

or Y is hydrogen and Z is -NHN=CR'-CH,R’ (page 90, line 3,
page 91, line 5, page 93, line 15)

or Y is -C=CR’ and Z is -NHR?; (page 95, line 14)
15 and R’ and R? are as in claim 1.

17. Process for the manufacture of compounds according to any one of

claims 1-13, which comprises

a) cyclizing a compound of the general formula
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P|
wherein ( is a group as defined in claim 1 and Y and Z

II

are as in claim 16, or

5 b) introducing a substituent R and/or R' in a compound of formula
B2
9/
Q Ib
Gl
wherein J—— ,R', R* and B are as in claim 1, and @'

is -CH or -NH-, or

10 ¢) introducing a substituent R'in a compound of formula
R
N\
O ITa

GL
wherein and R® are as in claim 1, or

d) converting a compound of formula

a 1d
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wherein P° represents a group represented by formula (S"),
(T, (V) or (W°);

60
RBO N A HﬁO N N
-~ N* Y-' -
LI, K - L
H3 ' Ra F!a Reo N

(8% (T (V%) (W%
wherein R¥ is chloro or bromo and R® is as in claim 1
into a compound of formula I, wherein R’ is alkoxy, monosubstituted or

disubstituted amino, cyano or alkyl, or

e) for the manufacture of a pharmaceutically acceptable salt of a
compound of formula I carrying an acidic and/or basic substituent,

converting such compound of formula I into such galt.

18. A pharmaceutical preparation containing a compound prepared
according to any one of claims 1 to 13 and a therapeutically inert
carrier, particularly for the treatment and prophylaxis of

inflammatory diseases.

19, Compounds according to any one of claims 1 to 13, whenever
prepared according to the process claimed in claim 17 or by an

obvious chemical equivalent thereof.

20. The use of the compounds prepared according to any one of claims
1 to 13 for the manufacture of medicaments for the treatment and

prophylaxis of inflammatory diseases.



