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Bl CYCLI C KINASE | NHI BI TORS This invention relates to conpounds that inhibit

p38 MAP ki nX¥@9920624 naceutical conpositions containing them RGEERSPEE2 5

process for preparing these conpounds and internedi ates useful | i _c
process. TNF and |IL-1 have been shown to be central players in‘t?w,%é >
e

pat hol ogi cal processes underlying many chronic inflammtory and aut.od
di seases. IL-1 is inplicated in mediatilrg or exacerbating 10 di seases
such as rheumatoid arthritis ((see., Arend, W P. Arthritis & Rheumatism

38(2): 151-160, (1995)), osteogIfYeLIt KINASOTRKIETORPL i on, toxic shock
syndrone, tubercul osis, atherosclerosis, diabetes, Hodgkin's di sease (see.,

Benharroch, D.; et. al. Euro. Cytokine Network 7(1): 51-57) and Al zheiner's
di sease. Excessive or t egul ated TNE production .h S5 1m. Db | gpl i cat ed
in mediating or exacermﬁﬁ’d’eﬁ? 2N e@ﬁemww&é&?&h@eftnﬁw(see.,
Maini, R N.; ®fhasdl ph #83(@hn ) ) | 4l g, J. of

t he Royal Coll ege sopr ysli g‘f%ns %?h@ooﬁgg%gggo&t)ﬁﬁ%gxgob}?% E %986‘3’; Lorenz,

H M; et. al.prhcess famprepairingthdsé cémpolnds-aifibihtefhedingtps asefdantthis ti s,
spondylitis, sepsis, septic shock ((see., 20 ~Abraham E.; et. al. JAVA
277(19): $531- 1BHAFES8.1997), adult respiratory distress syndrone, asthna
((see., Shah, A ; et. al. din. & Exp. Allergy 1038-1044, (1995) and

Lassalle, P., et. al. din. & Exp. Immunol. 94(1): 105-110, (1993)), bone
resorption di seases, fever ((see., Cooper, A L., et. al. Am J. of

Physi ol ogy 267(6 PTNEhnd1431hh4ébein shoéaPtbe s¥eliral ptaye25in the '
denyelination ((see., Klindert, W E.; et al. J. of Neuroinmunol. 72(2):

pathological processes underlying many chronic inflammatory and
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 Immunology 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):
105-1 102 (1993)), Bone resorption diseases, fever ((see., Cooper, A. L., et.
al. Am. J. of Physiology 267(6 Pt. 2): 1431-1436)), encephalomyelitis,

25 demyelination ((see., Klindert, W. E.; et al. J. of Neuroimmunoi . 72(2):
163-168, (1997)) and periodontal diseases.



163-168, (1997)) and periodontal diseases. -2- Cinical trials wwth IL-1
and TNF receptor antagoni sts have shown that blocking the ability of these
cyt oki nes twosbge@h through their receptors |eads to signifigEemnipeso6s72

i mprovenent, in humans, in inflammatory 5 consi dered one of the nost
effective strategies to block chronic infl am%at I on and have positi ve

rorbant ¢ Ot CO"Bhnichy oA IR SEN TR kbR pfBlkoliie MBS 00

i s al so i nvol vigthtiBlodkiagithe @ity of tiese klﬁe@tos thrdtiRsr ((see.
Lee, J. C., et al. 10 Nat ure 372 (6508 739-4 (1994) Conmpounds

that bind to Memsde%d&td sgmﬁaantnmpxhvelnenh,gmdmmamsm mﬂammatory
i nfl ammati on, and oth ne a fla t i-on sed ath i es. The
characteri zat |%ﬁe?ﬁest ﬁ@h'pr%rmm@d% ?St"sl P&I g‘ﬂ‘%sﬂé

the 11 eabnent °J°P£§}fe@aq’ﬂsﬁfi%§3§8ﬂ2%?%ﬁ‘%% %ﬁ%ﬁ“’cyt%‘iﬁﬁiﬁ‘ F g T

t heref ore be doﬂamﬁiamohomdhwd@oaﬁﬁvdWRrhpeﬁﬁeouMiors and t her eby
provi de a neans of conbating-di seases. nedi-ated: by.:pr.o-i nflammatory -
cytokinles such as, TNF and_IL-1, This inventiqn fulfills this and related

needs. 20 Itrhas alse been shewm thatin3g MAR kinaseplays aasimparianhds
Select ed fromf 1€ 9tRY Qrﬂsl&ﬁg@&u&gﬁrdleo? AR R 04 IR0 thidolved in

the biochemical signaling of these molecules ((see., Lee, J. C., et al.
10 Nature 372 (6508): 739-46, (1994)). Compounds that bind to p38 MAP
' are effective in lnlubltmg bone resoz_'ptioh,' inflammation, and other
_ immune and iriﬂanimation—baséd patholog"ies' | The characterization of -
the p38 MAP kinase and its central role 1n the blosynthes1s of TNF and -
IL-1 have made this kinase an attract1ve target for the treatment of
15 d:lseases mediated by these cytokmes ' '

It would therefore be desuable to prov1de p38 MAP kmase
inhibitors and thereby prov1de 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 thJ.S mventlon prov1des compounds selected from

o the group of compounds represented by Formula (I)

wherein:




-3 - Rerr] is heteroaryl; ----- represents a bond between either B and CR
or Q and CR_ such that: (|) when ------ Is between Q and - err]- then: 5
Bis nitrogMP9%0844 | is aryl; and Qis -CR wherein: R is hP§THFIB064GLky|
hal oal kyl , cycl oal kyI cycl oal kyl al kyl , het edoal kyl, acyl, heterocyclyl, -
heterocyclylalk heterocyclylcarbonyl, nitro, cyano,
am no, rmnosubB%llsth@fedOamlno di subst i tut ed am no, acyl am no,

et or obyel y1al K517 - FERsbR & popdtates sithen 4 RoguRoP? B 404 LTbrouchong R

(where R and {gatl ndependent |y represent 15 hydr ogen, al kyl
or heteroalkyl); and (ii) when ------- Is between B and -CR[err]- then:
Bis carbon; Rerr] is aryl or heteroaryl; and Qis -NRerr]-, -0-, or -S
wherein: 20 (i) when ==---- is betweBhdQ ahd -CRly thegen, al kyl, al kenyl,
al kynyl, hal oal kyl, cycl oal kyl, cycl oal kyl al kyl, heteroal kyl, acyl,
ar al kyl , : ..

5 \ B is nitrogen;

\

R’is aryl; and
Q is -CR- wherein:

R is hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl, acyl, heterocyclyl, heterocyclylalkyl,

10 . heterocyclylcarbonyl, nitro, cyano, amino, monosubstituted
amino, disubstituted amino, acylamino, sulfonylamino, -
OR’ (where R’ is hydrogen, alkyl, heteroalkyl or
heterocyclylalkyl), -COOR’ (where R’ is hydrogen or alkyl)
or -CONR'R" (where R' and R" independently represent

15 hydrogen, alkyl or heteroalkyl); and

(ii) when ------ is between B and -CR'- then:
Biscarbon;
R’ is aryl or heteroaryl; and
Q is -NR*-, -O-, or -S- wherein:

20 R* is hydrogen, alkyl, alkenyl, alkynyl, haloalkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, acyl, aralkyl,
heteroaralkyl, heterocyclyl, heterocyclylalkyl,
heterocyclylcarbonyl, -OR’ (where R°® is hydrogen, alkyl,
heteroalkyl or heterocyclylalkyl), -SO,R" (where R" is alkyl,

25 _ amino, monosubstituted amino or disubstituted amino), -
CONRR" (where R' and R" independently represent
hydrogen, alkyl or heteroalkyl), -(alkylene)-Z or
-(alkylene)-CO-(alkylene)-Z wherein:



het er oar al kyI

het er ocycl yl, heterocyclylal kyl, heterocyclyl carbonyl,

-OR[err] (Wnere Rlerr] is hydrogen, al kyl, heteroal kyl or
het erocycl ylwbbytgss - SO err] R' (where R' is alkyl, 25 PCT/EP98/06472
am no, nonosubstituted am no or disubstitutedam no) - CONR R' (where R
and R' independently represent hydrogen, alkyl or heteroal kyl),
-(alkylene)-Z or -(alkygp )mQO(aI kyl ene) - Z wher ei n: .Z is cyano; -COOR7

where R err]

RO is al koxy or -(al kyl ene)-COR/ wihere[ETis[hytdrogémeor a&kylh the nitrogen atom
5 to which they are he orm.a heterocycl =NR[ err] where
[err] and Rl err] mdependentqmgr@’g\?ﬁ? Rjshy §§‘P€%‘r°-’% Rq qR\&é*Y }

t oget her are

i s hydrogen of al kyl : CC]\l[err where Rs is hydrogen or al kyl,

R b X e

aryl, ard& kyl,
by formula (S), (T),

het er oal kyl ,

am no, di substi t ut ed am n
I s hydrogen or alky

10

15

20

25

hetelt@&fhﬁbh@hejﬂﬁi'@h@ﬁrchbﬂfbrm&nﬂe@rocyclé" a group represented
r] is hydrogen aIkyI

het er ocycl yI aI @FNR?% u@}zdrvﬂ}em dRu andR” independenti ut ed
pres g%é_\e)[norélkyl(al and n%eralré%? Rlerr]
Where nis 2 or 3 and R* is hydrogen or alkyl; or

-COR” where R” is alkyl, heteroalkyl, heterocyclylatkyl,
aryl, aralkyl, heteroaryl or heteroaralkyl; and

Pl .
C:' is a group represented by formula (S), (T), (U), (V) or (W);

R
. o
RAN NP N R YN N
| Tye | by | v e, |
3 ' 3 ’ / ’ 3 /N
R R R® R3 R°®
(S) m - () N ) W)

where:

R’ is hydrogen, alkyl, heteroalkyl, heterocyclylalkyl, halo, cyano, nitro,
amino, monosubstituted amino, disubstituted amino, -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 amino or
disubstituted amino), -OR* (where R™ is hydrogen, alkyl,
heteroalkyl or heterocyclylalkyl), -NRC(O)R" [where R is
hydrogen, alkyl or hydroxyalky! and R" is hydrogen, alkyl,
cycloalkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino,
alkylamino, dialkylamino, heterocyclyl or




(where R err] independently represent hydrogen or alkyl, or R err] together
with the nitrogen atomto which they are 20 attached form a

het erocycl el &Qf’@‘[err] (where nis an integer fromO0 to 2 aRfFTERBOF472) s
al kyl , am no nonosubstituted am no or disubs§iktuted am no), -OR[err]
(where R err] is hydrogen, alkyl, heteroal kyl or heterocyclylal kyl),

“NRQ(O R' [where R -S(O)ES Grissre ik ko Qraky By xRy ] -MRSd?R" wheyé Rogen,
al kyl, 25 cycl oal kyl or -(aI kyl ehe) - X whére X is w&r O))%/ al koxy,
amino, al kyl ani no, &yaregemar abkyliaadoRbis allyl opr-(alkylapedX wherd X is

PCT/ EP98/ 06472 5 - R V\:h 2 d |.k NRSC2R"
[where Ris hydrogeﬁggg}gr ere i Is?lg}']it?%?mt?a&i‘lg@g i lyﬁé(hﬂ?eﬁe Xis

hydr oxy, al koxy, an(ﬁger@hligloaw@gnd(ku % %Sdor )[err]R‘ (where nis O
to 2 and R is alki;l)] Rerr] 1s rogen, al kyl, al kenyl,

al klyny: 3 5:1alhoaR<y$ I f(lm@malkyn allmnylpa]kﬁyiyl habb{iqtlkhﬁﬁdrbalkyl ol al kol
cyci oal kyl thio, ara er eterocycly eterocyc yl a ,
hal o, cyano, nitro, %ﬁpﬁg‘ﬁrﬂﬁg gé’f‘ﬂ‘ﬁ]c thig, araklkyl: heteroarallkyl,

ol e SRR cin R ) .
%g; 8822 or al kyl), mor{duBstithded iR, dREabstitited ARERIC ALY IATRNY, eSent
sulfonylamino, -OR"” (where R” is hydrogen, alkyl, heteroalkyl or
10 heterocyclylalkyl), -COOR (where R™ is hydrogen or alkyl), -
CONR*R” (where R" and R*independently represent hydrogen,
alkyl or heteroalkyl, or R* and R* together with the nitrogen
atom to which they are attached form a heterocycle),
-S(0),R” (where n is an integer from 0 to 2 and R is alkyl,
15 ~ heteroalkyl, amino, monosubstituted amino or disubstituted
amino), -(alkylene)-Z" or -(alkylene)-CO- (alkylene) Z" wherein:
Z" is cyano;
-COOR* where R™ is hydrogen or alkyl;
-CONR*R” where R* and R” independently represent
20 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
represent hydrogen or alkyl, or R” and R together are -(CH,) -
where n is 2 or 3 and R” is hydrogen or alkyl; or

25 -COR”where R” is alkyl, heteroalkyl, heterocyclylalkyl,
aryl, aralkyl, heteroaryl or heteroaralkyl; and
their pharmaceutically acceptable salts, prodrugs, individual isomers,
and mixtures of isomers, provided that both R’ and R°® are not either

amino, monosubstituted amino or disubstituted amino.
30



al kyl or. heteroalkyl, or R2' and [err] together with the nitrogen atomto
whi ch they are attached forma heterocycle), -S(Of[err](where n is an

i nteger frowQ9920624 and Rlerr] is al kyl, 15 het er oalpCVEPI8NE4TD,
monosubstituted am no or disubstituted am nog,- -(al kyl ene)-Z" or .

- (al kyl ene) - CO- (al kyl ene) - 2" wherein: Z" is cyano; -COOR4 where R4 is
hydrogen or al kyl; I@EE&@Hhsﬂbf&%uﬂﬁéﬂti&ﬂﬁ?&ﬁﬂ@é‘bh&nhﬁ@é&ﬁ@dﬂ 20

hydr ogen or al kyl, Rl err] together with the nitrogen atomto which they .
are attached f@m@%lhen%cmfga@mgamﬁdﬁeutmpllww'eetm{aam&}untwﬁpendentIy

LS L B35 gL SRR ad SHLA ) 5o

Rlerr] is al kydharhesQhRplally acchptfH10 eXEi kﬂ% kyl,. .aryl, aralkyl, heteroaryl

or heteroaral Kyl; and thel I pharmceut! y accept abI e salts, pr odr ugs,
I ndi vi duél isoners, and mxtures of - isoners, provided that both R3 and R6
are not either am r}_n[ substltut ed ami no or djsubstituted am no. 30

&

In a second aspect rﬁﬁéﬁ? »dRipinyengien Widﬁc@ﬁw@éﬁd%?ﬁmﬂn&ns
I
CON AL 10,2 BEIRRGR A  450 AR o RTRRY WY B8 (1

as well as intermediates useful in this process.

10 Unless otherwise stated, the following terms used in the

| sp'eciﬁca_t‘;ibn and claims have the meanings given below:

"Alkyl" means a linear séturatéd monovalent hydrocarbon radical
of one to six carbon atoms or a branched saturated monovalent
~ hydrocarbon radical of three to six carbon atoms, e.g., methyl, ethyl,
15 propyl, 2-propyl, pentyl, and the like.

"Cycloalkyl" means a saturated monovalent cyclic hydrocarbon
radical of three to six ring carbons, e.g., cyclopropyl, cyclohexyl, and the
like.

"Alkylene" means a linear saturated divalent hydrocarbon radical
20 of one to six carbon atoms or a branched saturated divalent hydrocarbon
radical of three fo six carbon atoms, e.g., methylene, ethylene,

propylene, 2-methylpropylene, pentylene, and the like.

"Alkenyl" means a linear monovalent hydrocarbon radical of two to
six carbon atoms or a branched monovalent hydrocarbon radical of three
25 to six carbon atoms, containing at least one double bond, e.g., ethenyl,

propenyl, and the like.



pharmaceutically acceptable excipient. 5 1n a third aspect this i nvent I on
provi des a ocess for preparing the conmpounds of Fornula and t

phar maceut | §V£ ﬁ’(ﬁ‘cept able salts as well as internedi ates ué’é:fT(ﬁmP’ﬂ“c"ﬁl S
process. Unl ess ot herwi se stated,- the fol | owi ng terms used in

t he speC|f|cat|on and cl ai ns have the neani n&ut iven below "Al kyl" neans a

linear saturated noAdeRyiene’ @lmarlmarr@@ta ombton radicalaaftbwio tat ons
or a branched tur nonoval ent dIC hre 0 Si X

car bon at ons, %&g&, %ﬁétaﬁy{ns °§t“h§ : c%e%r B‘ieﬁ&r}fy‘ﬁ' efﬁn.re%ﬁg t he
li ke, "Cycl oal carBBﬁ%%oﬁssééMaﬁE% Mﬁ!@hﬁé‘ﬁoﬁﬁfd g)&xhéxygoﬁﬁﬁ :Bflﬁe gdi cal

of three to six ring carbons, e.g., cyclopropyl, cyc 1ike.
" Al kyl ene" neapmpgnyllmramhthﬂfhke.d di val ent hydrocar bon radical 20 of
one to six carbon atons or a branched saturated dival ent hydrocarbon

radical qQf three tp,5i X ¢carbon atQonms, e.g., t hyl ene, _et hyl ene, propyl ene,
2- et hyl Bropyl ene, ‘%@WW? anaﬁdl%%rm%@vaﬁt pearhongadic Qfo %

Tonoval ont s KrBol stfflsda Braqdlfed fgRbaliff 9Re B P EERGS
cont ai ni ng at t@ﬂsdcarben@olﬁlsﬁc&ﬂﬂ%l@ 4t leaSt 6RO YHplObSiE B k., etiighylne | i ke.
propynyl, and the like.

"Alkoxy" means a radical -OR where R is alkyl as defined
10 above, e.g., methoxy, ethoxy, propoxy, 2-propoxy, the like.
"Acyl" means a radical -C(O)R where R is hydrogen, alkyl, alkenyl,
cycloalkyl, heteroalkyl, haloalkyl, aryl, aralkyl, heteroaryl or
heteroaralkyl, e.g., acetyl, benzoyl, thenoyl, and the like.

"Acyloxy" means a radical -OC(O)R where R is hydrogen, alkyl,
15 alkenyl, cycloalkyl, haloalkyl, heterocyclyl or -NRR' (where R and R' are

independently of each other hydrogen or alkyl), e.g., acetoxy, and the
like. '

"Acylamino" means a radical -NRC(O)R' where R is hydrogen or
alkyl and R' is hydrogen, alkyl, alkenyl, cycloalkyl, heteroalkyl,
20 haloalkyl, aryl, aralkyl, heteroaryl or heteroaralkyl, e.g., acetylamino,

trifluoroacetylamino, benzoylamino, methylacetylamino, and the like.

"Sulfonylamino" means a radical -NRSO,R' where R is hydrogen or
alkyl and R' is hydrogen, alkyl, alkenyl, cycloalkyl, heteroalkyl,
haloalkyl, amino, monosubstituted amino, disubstituted amino, aryl,

25 aralkyl, heteroaryl or heteroaralkyl, e.g., methylsulfonylamino,
benzylsulfonylamine, phenylsulfonylamino, and the like.

"Halo" means fluoro, chloro, bromo, or iodo, preferably fluoro and

chloro.



"Al kenyl ene" neans a |linear dival ent hydrocarbon radical of two to six
carbon atonms or a branched dival ent hydrocarbon radical of three to six
carbon at ongwo ®@oezai ni ng at | east one doubl e bond, e.g., ethPQyERIEA6472
propenyl ene, and the like. 5 ' "Al kynylg'. mreans a |inear nonoval ent
hydr ocarbon radical of two to six carbon atons or a branched nonoval ent
hydrocar bon radi Ca"’HQfoallf&f e?néa&xssélk %W&&Wth%ﬁ@%'xﬁbf&s&he'o@aﬁ one
triple bond, e.g., ethynyl, propyny and t i ke. "Al k Y nmeans a

3

radi cal - OR whdifferBnt hald iboms . gef-CHgﬁl 1CF3, -CHER,;, -GHCClnand she liket hoxy, |
propoxy, 2-propoxy, . the like. "Acyl" means a .radical -C(O.R where Ris

el Kyl et Eﬂam Xmsii""’«imym - Bt Edt MRS R g

the like. "Acy, o%l?ﬂﬁk uiagen, al kyl, 15
al kenyl, cycl oal W%ﬁete (5cyc@%e I\I@F?égmher}ggR and R are
' ndependgnt Iy @fclﬁkkrla‘lkybrm'w@raﬂgﬂ héte&bdﬂ;&ﬂ)het&r@ralhpleﬁmmy andind t he
like. "Acylam no" neans. a radical -NRC( O R where R.ig hydrogen or alkyl

and R is hydrBRatacting gyeup.8-ge methylaminm (kynethydetdy 0, 20
hal oal kyl , aryl, aralk | or heteroaral kyl, e.g., acetylamn no,
tr| fl uor oacet yPla?FEH é&n%@%ﬁﬁ‘&?’ met hyl acet yl ami no, and the |ike.

"Sul fonyl anmi no" means a radi cal -NRSO2R where R’is: hydrogen or al kyl and
R is hydrogen, al®yisubstitetedl amfﬂ&"xﬁééﬁyh,raﬂﬁfaQLMWheM%ldKR'| areani no,

nonosubstituted am no, disubstituted am no, ary

heteroaryl or instependenilialiyls a@;eny}ehagqrgdﬂwb,dyalgalky&, heforocyclylalksl,
10 cycloalkyl cycloalkylalkyl, aryl, aralkyl heteroa.ryl or heteroaralkyl.
' Representatlve examples include, but are not 11m1ted to,
dimethylamino, methylethylamino, d1(1-methylethy1)ammo,
methylbenzyla'mino,.an.d the ike. e

"Aryl" means a monovalent monocyclic or bicyclic aromatic
15 hydrocarbon radical of 6 to 10 ring atoms, and _optionally substituted
- iridependently with one, two or.three substitﬁents selectéd from alkyl,
halo.alkyl, heteroalkyl, heterocyclylalkyl, cycloélkyl, 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.



benzyl sul f onyl am no, phenyl sul fonyl am no, and the |ike. "Hal 0" neans
fluoro, chloro, brono, or iodo, preferably fluoro and chl oro.

"Hal oal Kyl " We9/9624 ky|l substituted with one or nore sane or RF¥FEBERI2nhal o
atoms, e.g., -[err], and the like. "Mnosubs®ituted ani no" nmeans a radical
-NHR where R is al kyl, al kenyl, heteroal kyl, hal oal kyl, heterocyclylal kyl,
cycl oal kyl, 5 "Optiomlky sabdtituted phenylrmieank a phansd gxeyp whishdsoar al ky|

Shenyl am no, " Rl piestiiited HAdpaeai e oot daor thrah Fas bk pisse
where R and R | I I I t AT oal kyl ,
het er ocycl yl alﬁg@é&%?&ﬂ%@?&ﬁ?ﬁ&ﬂ&% ’oéﬁ%lcgﬁgﬁ S,ﬁnz;?yl , ?irfglfgkyl , Y
heteroaryl or helegearc dkil), ANRR:6whers RumdRhard arlepentently dfeachr e not

limted to, dinethylam no, nethylethylamno, di(1l-nmethyleth m no,
u’é‘}i),"' R (yhere k1 BT %%f@d&fc'l ic or

met hyl befzy| anether hydaogeror p : 1

opt 1 onal 1y SURGONTR I HAHEIEARA IR o € tidshonlontiy stigkted Sl HyRiBeartll

selected from ., hal oal kyl, heteroal kyl, heterocyclylalkyl, cycloalkyl,

cycl oal kyl al kyl', "hal o, nitro, cyano, acyloxy, optionally substituted

phenyl, heteroaryl, heteroaral kyl, -COR (where R is_alkyl, hal oal kyl,

cycl oal kyl or "Heteroaryl" means a monovalent monocyclic or bicyclic aromatic
radical of 5 to 10 ring atoms containing one, two or three ring

10 heteroatoms selected from N, O, or S, the remaining ring atoms being C.
The aromatic radical is optionally substituted independently with one,
two or three substituents selected from alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, cyanoalkyl, hydroxylamino, heteroalkyl, halo, nitro,
cyano, heterocyclylalkyl, optionally substituted phenyl, -COR (where R

15 is alkyl, haloalkyl, cycloalkyl or cycloalkylalkyl), -NRR ' (where R and R’
are independently of each other hydrogen, alkyl, cycloalkyl, cyanoalkyl,
carboxyalkyl, alkoxycarbonylalkyl, heteroalkyl, heterocyclylalkyl or
optionally substituted phenyl), -OR (where R is hydrogen, alkyl,
haloalkyl, alkenyl, cycloalkyl, cycloalkylalkyl, cyanoalkyl, carboxyalkyl,

20 alkoxycarbonylalkyl, heteroalkyl, heterocyclylalkyl or optionally
substituted phenyl), -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)], -NR*C(O) R’
[where R® is hydrogen or alkyl and R" is hydrogen, alkyl, -(alkylene)-X

25 where X is hydroxy, alkoxy, amino, alkylamino, dialkylamino,
cycloalkyl, heterocyclyl, optionally substituted phenyl, optionally
substituted heteroaryl ring or -S(O) R' (where nis 0 to 2 and R'is
alkyl)], -S(O),R (where n is an integer from 0 to 2 and R is hydi'ogen,
alkyl, haloalkyl, alkenyl, cycloalkyl or cycloalkylalkyl), -SO ,NRR' (where

30 R and R' are independently of each other hydrogen, alkyl cyanoalkyl,
carboxyalkyl, alkoxycarbonylalkyl, hydroxyalkyl, aminoalkyl,



20 cycl oal kyl al kyl ), -NRR (where R and R are, .independently of each
ot her, hydrogen, al kyl or heteroal kyl), -OR (where R is hydrogen, alkyl,

hal oal kyl, wpobped2kyl , cycl oal kyl al kyl, heteroal kyl or opti GraEBYs/06472
substituted phenyl), -NRC(OR (where R is {yydr ogen or alkyl and R is
al kyl, hal oal kyl, cycl oal kyl or cycIoaIkyIaIkyI) -COCOR, -(al kenyl ene)- 25

COOR, - (al kyl sike}arfXdAlk gkgl %h‘ﬁ’l] R R' and
- (al kyl ene) - CC]%%IR' vvheyieﬁi?' %‘ﬁ are m%m;))e!g ?y sel'ected from
hydr ogen, al k-jhl,kenybémﬁ#ﬂ}@OR)r-(alky]eneD-QO@RKWI)erel\RJmhyquglehl oradlkyl)t he ter m

et ivat | ves. RO SHYRY and-(alkvlanat CONBIA HitredR Ghbr drdindepondoniiny ©
e tnent s SIRERIHAR HyckBR, L ERLRAORA D bR Iar® O { TEEP

Ris hygr ogerspvmﬁddiw 6he te&me{émﬁﬁ iffclaidds Fﬁuﬁsmdmﬁeaeaehe yidof, each 5

ot her hydrogen or aI K ég ‘where Ris hydrogen or alk or - CONR R
(where R andpyimd ppherftyly quisialyh, danzopsmamyl thiaro nﬁ/ inidgaolyl
"Heteroaryl ™. ma(ilaé . ‘rono I en rronocycl ic or bicyclic aromatic radical of
5 to 10 ring &R HXHV&? two or three ring 10 het er oat ons

selected fromN, 0, or S, the remal ning ring atons being C.. The aromatic

radical is opti O”QiﬂﬁoéélPﬁEﬁEéﬁﬁieﬂgﬂg%ﬁegﬁn%Haﬂ! AbsRn, SyenRairy ee

substituents sel ect'ed from al kyl cycl oal
thiophen-2-yl, quinolyl, benzopyranyl, thiazolyl or 1m1dazolyl ring which

10 is optionally substituted mdependently 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 -CONRR" (where R' and R" are mdependently

15 selected from hydrogen or alkyl) IR

. “Heteroalkyl” means an alkyl alkenyl alkynyl or cycloalkyl
radical as deﬁned above ‘carrying one or two substltuents selected from
~ -NR'R’,-OR;, -S(0), R'or -80,X* wherem nisan 1nteger from 0 to 2, X*
is an alkali metal R‘ is hydrogen alkyl haloalkyl cycloalkyl
20 cycloalkyla]kyl hydroxy, ammo cyanoalkyl hydroxyalkyl alkoxyalkyl
.ammoalkyl alkylammoalkyl dmlkylammoalkyl optmnally subst1tuted
Iphenyl optionally substltuted heteroa.ryl opt1onally substltuted
heterocyclylalkyl, optlonally substltuted heteroaralkyl -SOZR (where R
is alkyl) -SO,NRR (where R and R are, 1ndependently of each other,
25 hydrogen, alkyl, hydroxyalkyl alkoxyalkyl ammoalkyl __
alkylammoalkyl or d1a1kylam1noa1kyl) or -(alkylene) COOR (Where Ris
~ hydrogen or alkyl) R is hyd.rogen, alkyl hydroxyalkyl alkoxyalkyl
.ammoalkyl alkylaminoalkyl, d1a1ky1am1noa1kyl or optlonally N
N subst1tuted heteroaralkyl R°i is hydrogen, alkyl haloalkyl cycloalkyl
30 cycloa.lkylalkyl hydroxyalkyl alkoxyalkyl ammoalkyl alkylammo-




cycl oal kyl al kyl , cyanoal kyl , hydroxyl am no, heteroal kyl, halo, nitro,
cyano, heterocyclylalkyl, optionally substituted phenyl, -COR (where R 15
is alkyl, haWV@a&$24 cycloal kyl or cycloal kylal kyl), -NRR ' (wiGTERBAGT2 R
are independently of each other hydrogen, aI'lN-I', cycl oal kyl , cyanoal kyl ,

car boxyal kyl , al koxycar bony| al kyl, heteroal kyl, heterocyclylal kyl or
optional | y sub&lkyl dialkylaminoalkylorCOR Gvhere Rsslﬁb}]@ylobéi/ﬂa]ﬁyk)ﬁb’plqﬁlﬂiﬂal kyl ,

S Sy oI oL R4 b
substituted phgpg ge igmﬁ&#gﬁ%@ﬁyj,_ BodliaaslkyA! hpdfodyalled R' is

al kyl or -(al kyl ene)-X where oxy, al koxy,” am™no, al kyl anm no,

di al kyl ani no omlk&@lkR, amineatkyl, alkylatningalkyl] dialkylandikpalldy]l or NNRRO) Rb
wh RWis hyd kyl .apnd Rb,is, h en, alkyl, -(al -X 25
Lher e X T% byatEasre B Redt Skingepandeptin s Rackrther pydroaen. Rdhoal kyl
het Lyl ' ' ' t§s d

ot or oar vl 1 naBrOREIH HRBEANE bliflicy, SRPBRANLIIS ST i AS . ()
(where n is an anfineatikyl) RepPeschtdtive bxBmplediniclade) butibte/hot Hedited bo)l2-

al kenyl, cycloal kyl or cycloal kylal kyl), -SO 2NRR (where 30 , R and R
are i ndependenth ethyl, phemoxymethy]eid-aminegthyly 2rdimethylanineathyhiZy | |

al koxycar bonyl al kyl ., hydr oxyal.kyl m noal.kyl | kvl am noal kyl ,

di al kyl ani noal EwﬁBW%%&ygﬁéﬁeﬂ,‘Y-%P{h%% l@&‘?ﬁ%&ﬁﬁ}em

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

- (al kyl eq) - CONR' Ri'HopbRicscldV\oA "Heteroaydlyl M HRRSRALEFd1 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)-CONR'R" (where R' and R" are independently selected from
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, optionally substituted



sel ected from hydrogen, aJkyl, cycloal kyl or cycloal kyl al kyl). Mre 5
specifically the termheteroaryl includes, but is not limted to, pyridyl,
pyri m di nykyvo béeesphen- 2- yI gui nol yl, benzopyranyl, thiazol )ﬂGT,gWQI yl
and derivatives thereof. q)tlonally SUbStIi ted het eroaryl™ means a :
pyridyl, pyrimdinyl, thi ophen 2 yI qui nol Y benzopyranyl, thiazolyl or

2o Al nald SSBIGRE SR, MG SRR ) il

cyano, -OR (WaehthBdrécytlé 'iﬁ’ﬂﬁﬂe@rblﬁl 15&10)5 lnni’ﬂg@'to( d%oﬁ?ﬂaﬁl are

i ndependent |y of each other hydrogen or alKkyl ), where R"i's hydrogen
or al kyl) or pysoniidie, (mpménﬂ pipatraRite, homopxpexpamd@,rmblyphdime sel ected

from hydr ogen,.qr aIkE%Jré “Het er oa d snmegns gn.alkyl, al kenyl, al kynyl or ;
¢, 378D @JQ _

cycl oal kyl r atPeENOTEo. %Y?’?Y‘i’?g obr two substituents
sel ected from - NR[err] wherein n is an integer fromO to 2, Xerr] is an

al kal i tal, ey ﬁ%,r

cycl oal kyl al kyI @pﬁoxy, girinb%o cgdlneo ‘%Pw %idgba t}%ﬁ xyd’ ’kyl
ami noal Kyl , apysrbHeirg pipeidin, @i}b’ethﬁiﬁd)(hbh:k;ﬂlpemim@ﬂﬁiﬂm'phuhﬁb iring ed
phenyl, optlonally substituted heteroar optionally substituted

het er ocycl yl aWh&thsdmt#Qﬂﬂil}TWhﬂiH@@?dm emdentlyavithiane, teojorthree (where R

is al kyl), R t f h her, 25 _
hydr ogen, al l(%c)]'}\ll) %Wéﬁlg F&?ﬁqg%@g }}a}{;‘gﬁgﬁlﬁ%g’l éﬁf&’ cg?i%% a(%Rnoal kyl or
di al kyl am noafwiers Riis 9a+dggn GOOENRR ¢hhef? Read B ggen or alkyl),
Rl err] i's hydrogen, alkyl ydr oxyal l’( al koxyal kyl , am noal k I
al kyl ad noal Iayﬂd,epelndéﬂx@lygﬁ'eadaloﬂwr bydfmgenma yb, -COOR (where

| hydrogen or alkyl) or -CONRR" (Where R' and R" are 1ndependent1y

selected from hydrogen or alkyl)

"Hydroxyalkyl“ means an alkyl radlcal as deﬁned above
carrying one or more, preferably one, two or three hydroxy groups,
15 provided that 1f two hydroxy groups are present they are not both on the
. same carbon atom. Representative examples mclude but are not limited
to, 2-hydroxyethyl, 2-hydroxypropy1 3-hydroxypropyl 1 (hydroxymethyl)-
2-methylpropyl, 2-hydroxybuty1 3-hydroxybutyl, 4-hydroxyb1rtyl,
2,3-dihydroxypropyl, 1- (hydroxymethyl)—2-hydroxyethyl L
20 2,3- d1hydroxybuty1 3,4-dihydroxybutyl and 2-(hydroxymethyl)-
3-hydroxypropyl, preferably 2-hydroxyethyl, 2,3- d1hydroxypropy1 and 1-
(hydroxymethyl)-2-hydroxyethyl. -
Ammoalkyl“ means an alkyl radJcal as deﬁned above, carrying
one or two amino groups, e,g., ‘2_-ammo_ethy1,_ Zfannlnopropyl, o

25 3-aminopropyl, 1-(aminomethyl)-2-methylpropyl, and the like. .
"Alkylaminoalky " means an alkyl rad1ca1 ___as deﬁned_ above,
carrying one or two -NHR groups where R is an alkyl groy.p ag defined

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




substituted heteroaral kyl, R is hydrogen, alkyl, haloal kyl, cycloal kyl, 30
cycl oal kyl al kyl , hydroxyal kyl, al koxyal kyl, am noal kyl, al kyl am no- - 11
- al kyl, di aVRYPaM2Aoal kyl, - COR (where R is al kyl, hal oal kyl PCEERPHRA4RY |

or cycloal kyl al kyl) or -(al kyl ene)-COOR (wherk¥3 R i 5: hydrogen or al kyl) and
Rlerr] is hydrogen, alkyl, cycloal kyl, cycl oal kyl al kyl, hydroxyal kyl,

al koxyal kyl , arp-fieth¥ldmiriekly Bi-ém?lémﬁno opyk Vi-afttlodhitihogethiRR- 5
(where R and R are ?ndependejr,ll?l .0 eachpg? Zr h%?tgig}gn, al kyl ,ﬂm

hydr oxyal kyl , aneBysiaropsl, andithe |, al kyl ami noal kyl or di al kyl -

am noal kyl ). Representative exanples include, but are not limted to, 2-

nyar oxyet oy, 2. o PUETLATAGIREL TSkt an A9 FRboH) BTasRELEbye, o\ ¢ o

or "Het erOCyC'BHa'i-rﬁB%rb'ileaoﬁWéLNRI@Qi(ﬁﬁlssﬁﬁefeRng:nrélcfl?lg%%)ﬁa% effple@n One

'd
or two ring atons are heteroatons selecCted fromN, o ) where n is
an integed frormbdveo Rpresémtativendxamplesiingiudiepbut bee¢ ngt timdted do,one or two

C atonms may optj qnal be .replace car bonyl gr.oyp..Th et erocycl e
g oy by op-aRPET IS Be S Ayt thy s RFoh S ERABIB 1 o
substituents s  of. cycl oal kyl, cycl oal kyl al kyl ,
hydr oxyal kyl , gﬁgﬁggﬁgfﬁgﬂgﬂbgﬁ§ﬁhgﬁ%&?k;ﬂ#ldiaIkylaninoalkyl, al koxyal kyl ,
optionally substituted phenyl, optionally substituted phenylal kyl,

i m dazol e, hal o, cyano,"Akyxyalag)imeansan allfl tadieabafRkdefinbd aboven, al kyl,
hal oal kyl , al kenyl,
Y ca>1/'rying one or two alkoxy group as defined above, e.g., 2-methoxyethyl,

10 2-methoxypropyl, and the like.
"Cycloalkylalkyl" means a radical -R°R® where R’ is an alkylene
group and R’ is a cycloalkyl group as defined above e.g., cyclopropyl-
methyl, cyclphéxylpropyl, 3-cyclohexyl-2-methylpropyl, and the like.

"Aralkyl" means a radical -R"R’” where R® is an alkylene group and
15 R’ is an aryl group as defined above e.g., benzyl, phenylethyl, 3-(3-
chlorophenyl)-2-methylpentyl, and the like.

"Heteroaralkyl" means a radical -R*R® where R" is an alkylene
group and R’ is a heteroaryl group as defined above e.g., pyridin-3-
ylmethyl, 3-(benzofuran-2-yl)propyl, and the like.

20 "Heterocyclylalkyl" means a radical -R°R” where R’ is an alkylene
group and R’ is a heterocyclyl group as defined above e.g., 2-(morpholin-
4-ylethyl, 3-(piperidin-1-yl)-2-methylpropyl, and the like.

"Optional" or "optionally" means that the subsequently described
event or circumstance may butf 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



20 cycl oal kyl, cycl oal kyl al kyl, optionally substituted phenyl, im dazole

or optionally substituted phenylal kyl), -NRR (where R and R are

i ndependentwg ogiedezet ed from hydrogen, al kyl, cycloal kyl, cygdcastseoghasky! .
optionally substituted phenyl or optionallyjgubstituted phenylalkyl), :
-S(O,R (where nis an integer fromO to 2 and R is hydrogen, alkyl, 25

R are | ntepen o TyFbaRis hdbo- o SYDARAI] Pt ah otk RIS adtod) &1

cycl oal kyl , cmua’abhgivdiémlthedmtemyﬂb)grsubis Iﬁdﬂs&ibsﬁtﬁ@wiﬂhﬂi&@' ly
substi t ut ed phenyl al kyl ), an am no protecting group, -COOR,

- (al kyl ene) - CBX3¥R'where R is hydrogen or alkyl), -CONR R or - 30
(al kyl ene)-CONR R' (where R "and R' are i ndependently sel ected from

eroen s ek S AR ..

het er occl e i ticprutest nitﬂigdnsatfﬂﬂis hgéih'(se ﬁnﬂ@mrh’@leh@&\éﬁbﬁ@)ﬂh@iﬁé synthetic
pyrrolidine, piperidine, piperazine, honopiperazine, phol i ne,

t hi onor phol i rierocedapeme g.,denzih benayloxzeartiooyt (EBZY, tert-butoxycqhmwﬂaal | y
substituted h I t ef. ahydropyranyl pyrrolidino,
pi peri di no, %aﬁﬁgg %BWEH ?:fé‘ilg% norpholino ring which is

optionally substituted i ndependently w t h one, two or three substituents

?] el ected from al kyhe cbal ¥ lof tha 191veﬁt1bﬁ%a§¥»@§§bss oHe drhiere R i's
ydrogen or alkyl), -NRR - (where R and R are i ndependent |y of each
ot her hydr ogeasymnmltnylc)enter@ffﬁbl( cdmapeurls ean therefore be produced as
10 individual (R)- or (S)- stereoisomers or as mixtures thereof. Unless
indicated otherwise, the description or naming .of a particular compound
in the specification and claims is intended to include both individual
enantiomers and mixtures, racemic or otherwise, thereof. The methods
| for the determmatlon of stereochemlstry and the separatlon of
15 ) steremsomers are Well-known in the art (see dlscussmn in Chapter 4 of
“Advanced Orgamc Chem1stry” 4th edltmn J March dJ ohn W11ey and

Sons, New York, 1992)

o A "pharmaceutmally acceptable exc1p1ent“ means an ex01p1ent that
is useful in prepanng a pharmaceutlcal composmon that is generally
20 safe, non-toxic and nelther b1olog1ca11y nor otherwise undesuable, and -
| includes an excipient that is acceptable for veterinary use as well as
__ human pharmaceutical use. A “phaz_'m_aceuti_caily_ e.cceptable excipient"
.as used in the specification and claims inclﬁdes 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. Sueh salts include:

(1) acid addition salts, formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric




hydrogen or alkyl) or -CONR R' (where R and R' are independently sel ected
from hydrogen or al kyl). "Hydroxyal kyl" nmeans an al kyl radical as defined
above, carr WY or nore, preferably one, two or three hydiHERBGO8TPs,

15 provided that if two hydroxy groups a-rb5present they are not both on
the sane carbon atom Representative exanples include, but are not limted

t20, Zhhlydr oxyleaclixg,l ?]n&athyﬂkexyf)fm?éd gv@tmgrbgalﬁ?rpcin}swudchlaqal;eﬁmqidpt hyl ) -
- et hyl propyl, 2:hy rox utyl , . 3- roxybuty 4- hydr
2, 3-di hydr oxymrepmmc 3‘&*@;@9 ;93!030 gggqp: 5%8 gl cohc acid,

2, 3-di hydr oxy

3- hydr oxypr op pre agééycgé(ﬁéﬁgégﬂltc ?d?sil(cgi)ﬁﬁlﬁ I’ox%/%ér%%)‘/irmaleg 1-
(hydr oxymet hylacla Méﬁ&h@i&)}thrtarfdmﬁﬂﬁbﬁﬁb acid demzele adidy8-(4adi cal as
defined above, carrying one or two am no groups, e,Jg,. i 2- am noet hyl ,

2- am nop50py| y@sxybem@rhbmpmm,,@npamn@nd mpandelioacify| propyl , and

the |ike. | gm noal k n s defin abov.
carrying one ﬁ?ﬁ)ﬂ ﬁ\{’é? 88115@ q#‘o?ﬁgc ﬁﬁﬁaﬁ%ﬁﬁbﬁ%é‘sﬁg&‘f PRS above.
Representativ -E&a%%1 W¥5ni - .

2- met hyl am nogzt yl, 3- e'?hﬁsgm noggg%%%&za?&smﬁy g%@%%%e?}rﬁlﬁ‘)’bezn zene

met hyl propyl , sailfbriibecid, Iﬂanapfhaiéhyétﬂfomoahidg I4-toleemsswdfordt kydd, r adi cal as

defi ned above, carrying one or, two -NRR g ereRls an_al kyl oup as
defi ned camphgrs ?f onic acid, 4-methy1b1cycloli§ 2.2]-oct-2-ene-1-carboxylic a%{d, P

10 glucoheptonic acid, 4,4’-methylenebis-(3-hydroxy-2-ene-1-carboxylic
acid), 3-pheny1propidnié acid, trimethylacetic acid, tertiary butylacetic
acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynaphthoic

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 sulfhydryl
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



5 above. Representative exanples include, but are not limted to,

2- di met hyl am noet hyl, 2-di met hyl am nopropyl, 1-(di nmethyl am no-

met hyl ) - 2- newoydoposzayl , and the |ike. "Al koxyal kyl " means an gdf¥posiogshacal
as defined above, carrying one or two al koxyqgroup as defined above, e.g.,
2- met hoxyet hyl , 10 2- met hoxypr opyl, and tf:1le | i ke. "Cycl oal kyl al kyl "

o1 oup s def | nSEHAGYCAHREUEiRaB B0 RIS Rolondl ariele i~ 7

3- cycl ohexyl - 2 comipouinds @f Flormaild (handitke likeAr al kyl " means..a radical -[err] :-

where [err] is an al kyl ene group and 15 Ro is an aryl group as defined
above e.g., benzyl, phenylethyl, 3:-(3-- chl orophenyl)-2-nethylpentyl, and

the like. "HeteroarbreaHing arakreatmenti’ ofp dipegsejinglides: [err] is an al kyl ene

group and [err] is a heteroaryl group as defined above e.g., pyridin-3-

yl met hyl , 3-(benzojiirans2- ' " the like. . : ) _

"Het erocycl yl al kyl Iﬂﬁ%\%%ﬂé QE}‘?@% a?fa'g?erfaﬁ ?&é%eﬁ%f??lsswm?%% group
and [err]s i s adiwiaee ooy eb evaloPUh D aiial ¢HatRtEbEetposedtoder Phol i n-
4-yl)ethyl, 3-(pi _er--r;-d|_:n.-_-1-.yelé£-52---rret. hyl propyl, and:the |ike. "Optional" or
"optional | y" npzedispesad to-hesdiseaspbut dgesinsicystaxpericane ovdisplagunst ance
may but need not o%curg’éﬁgd hat the description 25 I ncl udes i nstances
where the evenfYGPWRS £ 86ccurs and instances in which it does not.
For exanple, "aryl group optionally nono- or di- substituted with an al kyl

group” neans that (Q)ﬁllﬁ'bi(ﬁlﬁg'ﬂﬁé!dﬁ]@grsgﬁ?@!, Afreshit g aRtingPtH: t he

description includes situations
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-

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

follows:

Wy

X~~d

7 1



the aryl group is nono- or disubstituted with an al kyl group and situations
where the heterocyclo group is not substituted with the al kyI ro Am no
protecting ¥@¥R0624fers to those organic groups intended 5 %q%ﬁ’ﬁgtzect
nitrogen atons agai nst undesirable reactionsl@uring synthetic procedures
e.g., benzyl, benzyl oxycarbonyl (CBZ), tert-butox car bon (Boc)
trifl uoroacetyl , and tivhere pis -NH-,dhisclinyisidyl, R amyi Rlossess

one or nore asy tric centers; sucg ngs c§n uféore &% oduced as
10 i ndi vi dug¥e hygirogen, isspamadas, ﬂé’ﬁﬁré nﬁ*‘iﬁ L&2- Unl ess
i ndi cated ot hepmﬁ_g tehe description or nam ng of a particular conpound in
t he specificat % clainms is intended to include both individual
enantiomers and m xtures, racem c or otherw se, thereof. The methods for
the determ nation of stereochem stry and the separation of 15

stereoi sdners are well-known in the art (see discussion in Chapter 4 of

New Vor k. %82?1'1&0“3213?” SR o Formhbl (s wiae in dhe Q BAERS,

exci pient that is useful preparing a pharnaceutical conposition that is
general ly 20 saf e, ngrp [foxic and neither biologically nor otherw se
undesirabl e, ag ﬂ 8% GirouprYf fhfatld FTPRGARLBEI 404 ntehéed kear y
use as wel | as humgn ar maceut | caI use.” A "pharmaceutically acceptable

exci pient" as tsldslws:n the specification and clains includes both one and
nmore than

4 . R?
sNZ »
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-yl)-1H-pyrrolo[3,2-
clpyridine. _
(ii1) a compound of Formula (I) where B is carbon, Q is -NR%, -O-

e - S -
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)-6H-pyrrolo[3,2-
20 clpyridazine.
Gv) 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:



one such excipient. 25 A "pharmaceutically acceptable salt” of a
conpound neans a salt that is pharnmaceutically acceptable and that
possesses tygodtegskd €d phar macol ogi cal activity of the parentpcamrosez Such
salts include: (1) acid addition salts, faryggd wth inorganic acids such. as
hydrochl oric acid, hydrobromc acid, sulfuric acid, nitric acid, phosphoric
- 15- acid, and the like; or fornmed wijh organic acids such as acetic acid,
propi oni ¢ acid, hexanoic acid, cycl opgqtan opi onic acid, glycolic acid,
pyruvic acid, lactic acid, nalonic &¢fd, hpiC'ach;fnalic acid, maleic
acid, fumaric acid, tartaric acid, gylriLa , benzoic acid, 3-(4- 5
hydr oxybenzoyl ) benzoi ¢ acid, cinnamc
aci d, ethanesul fonic acid, 1,2-ethane-disul®onic acid,
2- hydr oxyet hanesul foni ¢ aci d, benzenesul fonic acid, 4-chlorobenzene-
sul fonic acid, 2-napthal enesul fonic acid, 4-toluenesulfonic acid, -
canmphor sul foni ¢ aci d, whereQtgl-NHy &' 4 2-@nidyloRf i2phesyllanmhRiand R aci d,
10 gl ucoheptioni ¢ aci d, 4,4"-nethy]enebis-(3-hydroxy:2-ene:1-carboxylic
aci d), 3- phergredayshogancisarqmed @si %rﬁilmﬂa%ivmdﬁbw?%éﬁ?mwj@f%yl acetic -
aci d, Iguryl(ﬁulfuri acid, gluconic acid, glutamc acid, hydroxynaphthoic
acid, s IicyleW] o, gtearlc aci d, muconic acid, and the like; or (2)
salts formed ghen an fesMbeuRd ¥F Foriida¢twherd Bds earlsvi, I -NR&p#pound
either is repla%fd bg a netal ion, e.g., an alkali netal i1on, an

or -S-, angd

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

Y
3\N_Q- '
4 5

10 , :
| where Q is -NH-, :R.1 ié 4-pyridyl, 32 1s phényl and R® is
hydrogen, is named as 7—pheny1-6-(pyﬁdin-4-y1)-5H-pyrrolo [2,3-
b]py;razine; | )
(vi) a compound of Formula (I) where B is nitrogen, Q is -CH-, and
15 is a group of formula (S) is named and numbered as follows:

2
)
N

& 2 IN "
SE;;;]::5>Z B

4 3

where R'is 4-pyridy1, R? is phenyl and R’ and R’ are
_ hydrogen, is named as 1-phenyl-2-(pyridin-4-y1)-.1H-pyrrolo [2,3-
20  bjpyridine. '

ci d,Q mandel i ¢ aci d, ‘nmet hanesul fonic .



al kaline earth ion, or an alum numion; or coordinates with an organi c base
such as et hanol am ne, diethanol am ne, triethanol am ne, tronetham ne,

N- net hyl gl uskowamss2dand the |ike. "Pro-drugs" neans any conpoReI/ERIBEOA72

rel eases an active parent 20 drug accordipg-to Formula (1) in vivo when
such prodrug is admnistered to a manmal i an subj ect. Prodrugs of a conpound
of Formula (1)@ye prepadotipdindBEFbitila (DRFhéRBlis ait?ugén fQ4seCH-j n the
conmpound of Forrmula (I) in 'such a way that the nodifications may be cl eaved
in vivo to rel ease parent conpound. Prodrugs include 25 conpounds of
Formula (1) wherei 2 hydroxy, am no, or sulfhiydryl group in conmpound (1)

i s bonded to aagdgroup iswgrony obforordavdd is nameadoan@nué@her@daﬁ%frgﬁn@fﬁ ree
hydroxyl, amno, or sulfhiydryl group, respecjively. Exanples of prodrugs

i nclude, but are not limted to esters (7e.g.R acetate, formate, and
benzoate derivatives), carbamates 6 : N- di met hyl am nocar bonyl ) of
hydr oxy finctional groups in conpound & a), and the I|ike.
"Treating"” or "treatnent” of a di seas&xn - (1) preventing the disease,
i.e. causing the clinical synptons of t 5 3 di sease not to develop in a
manmal that may be exposed to or predisposed to the di sease but does not

yet experience or display synptons of the disease, (2)inhibiting the

di sease, i.e., arresting or _reducing_.the,.
5 where R' is 4-pyrgi’dy1, R? is phenyl and R’ and R’ are

hydrogen, is named as 1-phenyl-2-(pyridin-4-yl)-1H-pyrrolo[2,3-
clpyridine.

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

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

L
2N"r\j l N 6R1
3N Y/
10 4 5

where R' is 4-pyridyl, R’ is phenyl and R’ is hydrogen, is
named as 7-phenyl-6-(pyridin-4-yl)-7TH-pyrrolo[2,3-c]pyridazine.

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

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

R
2(’” | Y “R!
3N s /

A 5

where Q is -NH-, R' is 4-pyridyl, R® is phenyl and R’ and R’
are hydrogen, is named as 7-phenyl-6-(pyridin-4-y1)-7H-pyrrolo[2,3-
20 d]pyrimidine.



devel opment of the disease or its clinical synptons, or 10

(3)relieving the disease, i.e., causing regression of the disease or its
clinical syyBlepss4A "t herapeutically effective amount” neanciEm®sasrunt of
a conpound that, when adnministered to a nang@l for treating a disease, is
suff|C|ent to effect such treatment for the di sease. The 15
“therapeutically -effective amunt” wll vary dependlng on the conpound, the
di sease and its severity and the age, weight, etc., of the manmal to be

treated. The R@ggé_%h%ﬁ{r@cbﬁ%uhﬂsBhtl%sqa‘%lhﬁéﬁ 98 abSolyemer al | y based on
the | UPAC recoO ndatr ons or exanple: a conpound of

Formula (1) where B is carbon, Qs - is a

group of fornlil a Cs;nposmdamfé%mdndl)rmR{zw héSFQﬂPQFWQES 'NR’iLR dSphere Qs

-NH-, Rlerr] is 4- pyrldyl Rlerr]“is phenyl and R err] are hydrogen, is
named as 3-pheny| 2-( din-4-yl)-1Hpyrrolo[3,2- blpyridine. 5 (ii) a

d of I I B b
o aroun of BYGRRGPa (1) e Saoenite e i Sl e

5 defined below are:



4 R2 10 where Qis -NH, R is 4-pyridyl, Rerr] is phenyl
and R err]are hydrogen, is naned as

3- phenyl - 2- WO/9%28624- 4-y| ) - | H-pyrrol o[ 3, 2- cipyridine. (iii) PCIERIHPAIhd of
Formula (I) where Bis carbon, Qis -N”4-, -0- or -S-, and is a group of
formula (U is naned and nunbered as 15 21follows: where Qis -NH, Rerr]
Is 4-pyridyl, R2 is phenyl and [err]is hydrogen, is naned as

7- phenyl - 6- (pyri di n4-yl)-5H pyrrol o 3, 2- 20 cpyridazine. (iv) a
conpound of Forrmula (I) where Bis carbon, Qis -NRerr]-, -0- or -S-, and
[err] is a group of forrmula (V) is nanmed and nunbered as foll ows: wher e

Qis -NH, Rerr] is 4-pyridyl, Rerr] is phenyl and [err] are hydrogen, is

named as 7-pheny|-6-(pfr|d|ﬁ-4-y|)-bk+myrro o[3, k- 5 difpyrimding. (v)
a conmpound of Formula ¢l) where Bis carbonf Qi -NRferr]4, -0- or -iS,
and E is a group of forrqula (W is} namegd and| nunbé¢red as fol|l ows:| wherp
Qis -NH, [err] is 4-pyridyl, [drr] ils phepyl apd [efr] i g hydrijogen,|is
naned as 7-pheny|-6-(pj%idir-4-y|)-5Fprrro o[ 2, 8- bi pyrazi|ne.
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(vi) a conmpound of Formula (1) where Bis nitrogen, Qis - , and 15
Is a group of formula (S) is naned and nunbered as foll ows: Wnere Rlerr] is
4-pyridyl, {&ydoladedss phenyl and [err]re hydrogen, is naned apCcr/EP98/06472

1- phenyl - 2. (pyridin-4-yl)-1Hpyrrolo[2,3- 20 b]pyrldl ne. - 19- (vi)
a conmpound of Formula (I) where Bis nitrogen, Qis -CH, and G is a
group of forrmula (T) is naned and nunbergg as follows: 7 5 :
where R is 4-pyridyl, Rerr] is phenyl d'[err] are hydrogen, is naned as:
| - phenyl - 2- (pyridin-4-yl)-1Hpyrrol o[ 2,3- ci pyridi ne. (vii) a conpound

of Formula (1) where Bis nitrogen, Qis -CH, and Cis a group of
formula (U) is named and nunbered as follows: where Rerr] is 4-pyridyl,
Rl err] is pfenyr—amRert—TsThydrggen =S TTaed—5
7-phenyl -§- (pyr] di n-4-yl){7H pyrrol q[ 2, 3-jcepyr| daziphe. (piii) a ¢:orrpoind
of Formulg (I) pwhere|B is|nitrggen, |Qis |-CH,| 15 and Clis algroup of
formula () is paned|{and punbered ag fol ljows: where] Qisf-NH|err]lis
4-pyridyl,} [err] is phenyll and{[err]{ and |R6 arfe hydrogen} is paned|as
7-phenyl - §-8 pyr] di n-4-yl){7H pyrrol a[ 2, 3-| 20 dl pg/ri m di ne.
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is a.

Conmpounds

MR8 ar e

defi

I s hydrogen,

23

Qis -NRerr]

Nes Vil | 1Aueyd

868 uagorpAy ¢' [Adoxdj4-T-jozeprun-g | -orony-y | TApudd-y | 18
| Wes VAL g [doxd(f |  [Auoyd

|£554 uodoxpiy ~T-wipuiedid{xoapAy-p)-g | -ofong-y | Aprhdy | 08
HesvALE | 1Aueyd

LT% uadoIpAy 1Adoxd(j4-y-unoydrowr)-g | -olon-y | [APLAd-y | 68
es VAL | [Aueyd

£9€ uagoIpAy %' [AdoxdouureAxopAy-g | -ozony-y | JApLdd-y | 8%
Jes V4L € [Adoxd(i£ | 1Aueyd

087 uagdoIpAy -j-utzezedidowtoy)-g | -ozonpy-y | [Apukd-y | L2
MesvVALe | Hueyd

o1T¥ udBoapAy (Adoad(j4-1-urzeredid)-g | -oxonyy-p | Apukd-y | 97
Ausyd

144 uadoxpAy doxd(j4-T-mipuedidy-g | -ozony-p | pusdy | gg
[Adoad(j-T-wpuedid |  jAusyd

8g¥ uafioxpAy -JAuoqresourure-g)-g | -ozong-p | [ApLikd-y | 97
Mes VAL | 1Aueyd

068 ueSoIpAy £ *HN'CHO)HN'CHD)- | -osony-p | [Apudd-y | g7
Auayd

ove usSoxpAy "es VAL “HOOQ'HO- | -osonp- | 14prkd-y | 22
pes [Auayd

1414 ue3oIpAy VAL "HO'00'HOOD'HO- | -otony-y | ApLddp | 18

3/
"0adg sSEpy 0. ' K | k| A A # AdO

group of foMRIP¥06H) and the other groups are as 5
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Represent ati ve conpounds of this invention are as foll ows:
=21 -

of Fornmula (1) where B is carbon,




WO
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Qis -NRerr]is a
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and the other groups are as defined bel ow are:

Compounds of Fornula (1) where B is carbon,

WO 99720624
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- 33 - 11l. Conpounds of Forrmula (1) where Bis carbon, Qis -0-, [err] are
hydr ogen, Is a group of formula:(S), and the other groups are I ned
bel ow are: MQ99/20624 4. pyri dyl 4-f | uor ophenyl 141-59%“3%?%;2
2-chl oropyrimdin-4-yl 4-fluorophenyl 224.8-225.2 103

2-am nopyri mdin-4-yl 4-fluorophenyl 252.9-253.7 104

2-met hyl t hi opyri m di n- 4-fl uorophenyl 182%-483.9 4-yl 5 |V. Conpounds of
Formula (1) where Bis carbon, Qis -Nerr] are hydrogen, [err] is a group

of formula (T), and the other groups are as defined belowis: -34 - 105
4-pyridyl 4-fluorophenyl hydr ogen 256-257 V. Conpounds of Fornul a
(I') where B is carbon, is -Nerrlis hydrogen, Ls a aroup of for a
(W, and the othper groups are] as 5 jef i ngéd belfow arfe:
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and t he

PCT/EP98/06472

40 -

is a group of formula (W,

- 26 -

Compounds of Formula (1) where B is carbon,

VI .

I s hydrogen,
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Qis -NRerr]-,
ot her groupwoaoroees defined bel ow are:




-41- VI1. Conpounds of Forrmula (I) where Bis nitrogen, Qis -CH, Rerr]

and [err] are hydrogen, Is a group of formula (S), and the ot her groups
are as defi n¥@9%@s@4d is: 151  4-fl uorophenyl 4-pyri dyl POV/ERIS9d725
VI11. Conpounds of Formula (I) where B rs2darbon, Qis -NH, [err] are
hydr ogen, is a group of formula (V), and the other groups are as defined
belowis: R2 152 4- pyri dyl 4-f | uor ophenyl 290 10 Wiile the
broadest definition of the conpounds of this invention is set forth above,
certain conpounds of Fornula (I) are preferred. For exanple, - 42 - A
preferred group of conpounds is that wherein ------ I's between B and - CR1-.
Wthin this group, nore preferred groups are as follows: (1) First, a nore
preferred droup Jof cojrpoundls 1s|that wherern
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Is a group represented 'by formula (S).
preferred groups,

wher ei n:
al koxy or

nore preferred groups,

hal o,

Wthin these preferred and nore

and 10

[e

met Ipd ,- et hoxy,

rr]

an even nore preferred group of conpounds is that
"R3 weo ogrtoskdre 7- position;
preferably hydrogen,
nost preferably hydrogen.

i s hygcampasoaiky!
fluoro or chloro,

Wthin these preferred, nore preferred and even

a particularly preferred group of conpounds is that

e — .

wherein: Rer] is a 4-pyridyl or 4-pyrimdinyl ring optionally substituted
with a 15 substituent selected fromheteroal kyl, -NRR (where R and R
are independently of each other hydrogen, alkyl, heterocyclylal kyl or
heteroal'kyl), -[err] is hydrogen or aIkyI and [err] I s hydrogen, al kyl or
- (al kyl enej= rere— TSy droyyatkoxy T arRp ety rro—¢H | am no,
cycl oal kyl | het ¢rocygl yl, |optidnally| 20 subptituted phenyl | i m dqazol e or
-S(O,R (pherefn is{0 tof2 and R ifs alkyl)],|-NRSOerr|R" [WerelR is '
hydr ogen of al kyl and R" i|ls al Ryl or| - ( Ikyle e)- Xfwhere X i $ hydnoxy,
al koxy, anfno, alkyl am no, di alfkyl anino of -S(IO,R | (whefe n ifs 0 o 2 and
R is alky]g] o -CRA(mhere R i|js al Kyl or} heteyoal kyl), fpore prefenqably Rl
IS a 4-pyr yg ing 25 optignal |y subsftitutled at|the P-posijtionfwith a
substituentﬁs pcted [from ami no, jacetyl am np, nefhyl am no,
di ret hyl anjso, et hyljsul fgnyl - Jam ng, 2- h?/droxyet hy|, 2- hydroxyet hyl ami no,
3- hydr oxypfy opyl am no| 2-
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am noet hyl am no, 2-ami noethyl, 3-am nopropyl, 2-dinmethylam noet hyI

nmet hoxy, 2- r hoxy or 2-di net hyl am noet hoxy. 5 is an
aryl ring, W& géﬂyfg#y a phenyl ring optionally substituted w P T’E BGATZ \\o
substituents selected fromalkyl, halo or -GRgwhere Ris alkyl), nore
preferably a phenyl ring substltut ed with one or two substituents sel ected
fromnmethyl, fluoro, chloro or nmethoxy, nost preferably 4-fluoro | ; and
10 R[err] i s hydrogen, al kyl, halo or heteroal kyl, m)re(gn'bferably
hydrogen, met hyil, (empeunds obFormala (Diveheret Byt cathonyiC) i dMRY-, is

di met hyl am noet n, drogen. Wthin t eferred nor e
preferred and &#%?@@F@‘“ﬁ?ﬁgﬂ@d% aaﬂpﬁaﬁ%aﬁgp%% 9We%‘egr oup
of conpounds is that 15 wherein: Rerr] is hydrogen, alkyl, cycloal kyl,
het er oal kyl , acyl, heterocyclylal kyl, -OR[err] (where R err] i s hydrogen,

al kyl, heteroal kyl or heterocyclylal kyl), -(alkylene)-

-(al kyl ene) - CO (al kyl ene)-Z wherein: Z is cyano; 20

-COOR[err] where R7 is hydrogen or alkyl; -CONJerr] where Rerr] is
hydrogen or alkyl, R err] is al koxy or -(alkylene)-COOR[err], or R err] and
Rlerr] together with the nitrogen atomto which they are attached forma
heterocycle; -C(=NR[err])(NR err] where Rerr], [err]independently 25
represent hydrogen or alkyl, or [err] together are -([err] where nis 2 or
3; or -COR[err] where [err] is alkyl, heteroal kyl, heterocyclylal kyl, aryl,



WEIZ L.

aral kyl, heteroaryl or heteroaral kyl, preferably hydrogen, nethyl, ethyl,
2- hydroxyet hyl , 3-hydroxypropyl, 2-am noethyl, 3-am nopropyl, 2- 30

nmet hyl am nogbhghos24- met hyl am nopropyl, 2-di nmet hyl am noet hyl ,PCA/EP98/06472 -
di met hyl am nopropyl, 2-(norpholin-4-yl)ejdyl, 3-(norpholin- 4- yI)propyI
2-(pi peridin-1-yl)ethyl, 3-(piperidin-1-yl)propyl, 2-(piperazin-1 yI)ethyI
3-(pi perazin-1-yl)propyl, hydroxy, nethoxy, 2- hydroxyethoxy, 3-

hydr oxypropoxy, 2-nethyl am noet hoxy, 3-nethylani nopropoxy, 2- 5

di met hyl am noet hoxy, 3-dinethylag no-propoxy, 2-(norpholin.4- yllethaxy
3- (nor phol i n-4-yl) prqpexys [2- (pi geridi n-1-yl) et hpxy
3-(piperidin-1-yl)prdEdxy |2- (piperazin-l-yl)ethaxy or { 3- ( pi perazin-1-
yl ) propoxy, nore pref aéfy hydr dgen, met hyl, hyfroxkxy, |met hoyy, 2-
(rmor phol i n-4-yl) - et hj{—2=mrorph :iu-4-yi):thuxy or 2= prperifdin- I T
yl)ethyl. (2) Anothenqrore [preferfred group| of coppotinds is that whegreijn: QR
Is -NR4-; and [err] i}S,a grloup represented by fornula (Y. Vﬁﬁpin t[IRd sl
preferred and nore pr&_erred-’:.gm_)urag, @n ®@vped mor 2152 | pr ef ¢FF ed gl‘-‘E)quT'Oq‘
conpounds is that whj@i n: |Berig IR HY t8e| B- 0@s B b IR ring]W 4B &8
sel ected from hydroggqn, al K@i, Sal|kdxpsd Hal BN -NRCAO] R |Fvherd®R i s (SN |™
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hydr ogen, al kyl, cycl oal kyl or -(al kylene)-X where X is hydroxy, al koxy, 20
am no, al kyl am no, di al kyl am no, heterocyclyl or -S(O.R (Wnere nis

2 and R is VORYRIR4or -NRSClerr]” [wherg R is hydrogen or al RGT/E 5??6’?3

al kyl or -(alkylene)-X where X is hydroxy, al koxy, -am no, al kyl am no,

di al kylamno or -S(OVR (where nis Oto 2 and R is alkyl)], preferably
hydr ogen, nethyl, nethoxy, fluoro, chloro, am no or acetylam no, nost 25

pr ef erabl y hydrogen. WO 99/ 20624

PCTI EP98/ e R o Sy e '
wher ei n: |§ a 4-pyfidyl or 4-p r|md| nyl ring joptionallly substitpted
wth a SL%II uent selected|from hegyeroglgkyl, -N (wheref®R and R [Fre,
i ndepende each| ot her| hydrdefen, gbxyl, hetj@ocycl yl EPkyl or |
heteroal Kyt ), -NRQ O | R err] [wheije Renr] is hydrogen or plkyl and{R err]|
i's hydrodem, alkyl orj-(alkylene){X wherle X is hydroxy, alkoxy, am ho,
al kyl anmi rjQ; di aj kyl am no, cygloal kyl, hgterocyclyl, optionplly subsyituted
phenyl, i{®dazo] e or 'Q(%(EM]F! (wherg nis Otlo 2 and R is 10
al kyl)], I=ERso Br R ¢eR & |hydroden or alkyl and R'|is alkyl |or -
(al kyl end) - X whEe X h§dd Bky™ 4l koxy.| ani na kyl ani nol di al l(y]zfm_n,g_(r
-S(O . R [(wherell is P to 2jand Ry is alkyl)] or -OR (wherp R is alkyl or
het er oal kiyl), npre pregerablh g R ijsga 4-|pyridyl rfjag opt|o1glly sub‘tgtuted
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15 am no,

acetyl am no, nethyl am no, dinethylam no, nethyl sul fonyl -

am no, 2-hydroxyethyl, 2-hydroxyethyl anm no, 3-hydroxypropyl am no, 2-
am noet hyl agbBorz0624 am noet hyl , 3-am nopropyl, 2-di nmethyl am peeiEPdso6472
2- hydr oxyet hoxy or 2-di net hyl-am8Zoet hoxy. R is an aryl ring,
preferably a phenyl ring optionally substituted 20 with one or two
substituents selected fromalkyl, halo or -OR (where Ris alkyl), nore

met hoxy,

preferably a phenyl ring substituted wi.th one or two substituents selected -

fromnmethyl ., fluoro. chloro or nethoxy, nost preferably 4-fluorophenyl; and
Wthin theseop eferred, jnore preferrled and particularly 25 - preferred
gr oups, % heoTOr € pr g¢ger r edpgr ougd:zof - conpounds is that wherein: R4 is |
hydrogen =al R cycloal&!l, h@l er 0g I'kyl, acyl, heterocyclylalkyl, CR[err]
(where R c..J s—hydrogerm—atityt——h teroalkyr or- heterocyclyialkyl) -
- (al kyl er@) - (al kylfene) - €O (al Hyl ene) - Z wherein: 30
Z is cydfiq; -46- -COPR[err]] wherd Rlerr] is hydrogen or- al kyl ol
-CC]\IR[errﬁR[er ] where Rerr]|is hydqrogen or alkyl:, "R err] is al koxy or
- (al kyl erg) CODR] err] t oget her [wi th tlhe nitrogen atomto whi chi t hey are
attached form p heter ocﬁcl e, 5 e ___,__,__[err__]__ i nple_p_e_nqlent_l y:
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represent hydrogen or alkyl, or Rlerr] together are -(CHerr])- where nis
2 or 3; or -COR[err] where R err] is alkyl, heteroal kyl, heteroc&cl | al kyl ,
aryl, aral kyWO9Re@#oaryl or heteroaral kyl, preferably hydrogB] 36472

et hyl, 10 2- hydr oxyet hyl, 3-hydroxypr opyk 832- am noet hyl , 3-am nopropyl ,
2- met hyl am noet hyl , 3-net hyl am nopropyl, 2-di nethyl am noethyl, 3-

di met hyl ami nopIHpy Con2pdumdspofFormulay(T) ettere B B ¢arboph @ isnOt; R ppdBy |
2-(piperidin-1-yl)ethyl, 3-(piperidin-21-yl)propyl, 2-(piperazin-1-yl)ethyl,
3- (pi perazin-1-yl) propyl, oxy, nmethoxy, 2-hydroxyethoxy, 3- 15

hydr oxypr opoxy, 2-nethyla et hoxy, 3-nethyl am nopr opoxy, .2-

di net hyl am noetl®hydregen,net hy M@Qﬂbﬁﬁ@}n@la(&gr ﬁ@%—ﬁ%l@'@?ﬂ%ﬁ?

3- (nor phol i n- 4-yl 0 2-(pi peridin-1-yl)ethoxy, 3-

(pi peridin- 1-yla¥ W&QW( i perazin-1-yl)ethoxy or 3-(piperazin-1-

yl ) propoxy, nore preferably hydrogen, hydroxy, nethoxy, 2-(norpholin- 20
4-yl)ethyl, 2-(norpholin-4-yl)ethoxy or 2-(pigeridin-1-yl)ethyl. (3)

Anot her nore preferred group of conpoﬁﬂgé’\" h81t wherein: Qis -0-; and
(ZCis a group represented by formula ( vﬁrﬁn t hese preferred and nore
preferred group of conpounds, an 25 n &bre preferred group of
conpounds is that wherein: Rerr] is ap the 7-position;

CPD R' R? M.Pt. °C
#
101 4-pyridyl 4-fluorophenyl |141-143
102 2-chloropyrimidin-4-yl |4-fluorophenyl |224.8-225.2
103 2-aminopyrimidin-4-yl |4-fluorophenyl [252.9-253.7
104 2-methylthiopyrimidin- |4-fluorophenyl |182.5-183.9
4-yl

IV. Compounds of Formula (I) where B is carbon, Q is -NR"-, R’ and R’

@
are hydrogen, is a group of formula (T), and the other groups are

as defined below is:
R® R2
N“ \ 1
L LR
SN
R R*



R6 is hydrogen, alkyl, al koxy or halo, preferably hydrogen, nethyl,

nmet hoxy, fluoro or chloro, nost preferably hydrogen. Wthin these preferred
and nore pnebdospeds gr oups, particularly preferred group of eEWERIBNGT2 S

t hat wherein: 5 R is a 4-pyridyl o 44-pyrirridiny| ring optionally
substituted wth a substituent selected fromheteroal kyl, -NRR (where R
and R are, independently of each other, hydrogen, alkyl, heterocyclyl al kyl

or heteroalkyl), -NR[er]C(O [err] [where R er] is hydrogen or al kyl and Rb

i s hydrogen, alkyl or -(alkylene)-X where X is hydroxy, al koxy, amno, 10

al kyl am no, dipligppm ho, qpclod kyl, hgterocydlyl, rbti onﬁhl | yMERPSCi t ut ed

phenyl , im dazple or -S(OnR (where nis 0 tof2 and R isf{alkyl)],
-NRSJ err]R'" [her#& R |s hydrogegn or al kyl and|R' is alkyl |or - _
(al kyl ene) - X where X S hydr oxy, | al koxy, am no, al kyI arri no,| dial kyl am np or
-S(O R (wherel+n afrd =S5ty —of—aR—15 Kyl
or het eroal kyl 11Qﬁe p;'é’b’é?difgl y ﬁﬂq@ﬁh‘%ﬁ)ﬂy JW\&Pg% opt

substituted at|the 2- ppsition wifth a substituernft selected filrom am no,
~acetyl am no, nethytam o, o TECHyram o, et Nyt surtonyT - am no,

2- hydroxyet hyl, 2-hydroxyet hyl ani no,’ 3- hydr oxypr opyl ani no, 2-

am noet hyl am no, 2-aminoethyl, 3-ami nopropyl, 2-dinethyl am noethyl, 20

net hoxy, 2-hygr, Oxmﬁﬁ&%dyof@&lrﬂﬁara) Wllie@@@ismayboﬁgZQus NR‘a®Bflisri ng,
preferably a phenyl: ring oitlonally substituted with one or two:

il

substituents sel ected alkyl, halo or -OR where Ris alkyl, nore

preferably a phenyl ri substituted with one or. two substltuents sel ected - .

from met hyl, gen,chl orvisr gnmmgﬁiorm:ﬂgt%)s an ﬂmeewéqea [grgups are as
_4_f | uor og)heny defined below are: : '




Wthin these preferred, nore preferred and particularly preferred groups,
an even nore preferred group of conpounds is that wherein: err] is
hydr ogen, a"@P¥283:| oal kyl, heteroal kyl, hal'o, heterocyclyl FKYFPIS0E#2a, (]
(where Rlerr] is hydrogen, alkyl, heteroaBRyr or heterocyclylal kyl),

-(al kyl ene)-Z" or -(alkylene)-CO (al kylene)- Z" wherein: 5 z"
Is cyano; -COOR[err]' where Rerr] is hydrogen or alkyl; -CONRlerr] where
[err] independently represent hydrogen or alkyl or [err] together with the
nitrogen atomto which they are attached forma heterocycle; 10

[err] independently | represent hydrogen or alkyl, or Rerr] together

are [err] where nis 0] 8 maT T err] 11 s nyqrogen or Rl Kyl, [oOr- [ €rrjjwhgre
[err] is alkyl, heteroa,],,kyg, het er pcygl yllal Kyl ,} aryl ,| aral kyl, hefer garl
or heteroaral kyl, prefegabﬁ.‘z hydrogen,| mat hyl, Jet hyl,}| 15 2- hydi oxyet iyl ,
3- hydr oxypropyl, 2-ami|@et B- amon@gy dgy || 2 net hydanm npgt hyl |2 |D
: : . : . i | : 1 |©
3- net hyl am nopropyl, Z di net hyl am xé‘ﬁ’etgjl %35 |‘c%ethy @i no%pyl,m ™
2- (nmor phol i n- 4-yl) et hyf—3=(orphoti 2=y [ropy, |
2-(piperidin-1-yl)ethyy, 3-(pipéeridin{l-yl)aropyl, 2-[piperazin-14yl)ethyl,
3- (pi perazin-1-yl)propyl, hyfroxy, |metthoqy, {2- hydr oxygt hoxy} 3-
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20 hydr oxy- propoxy, 2-nethyl anm noet hoxy, 3-methylam nopropoxy, 2-
di net hyl ani noet hoxy, 3-di net hyl am no- propoxy, 2-(norpholin-4- yl)ethoxy,
3- (mor phol | wodogbgzpr opoxy, 2- (pi peridin-1-yl)ethoxy, 3- PCT/EP98/06472
(pi peridin-1-yl)propoxy, 2-(piperazin-1-3f )ethoxy or 3-(piperazin-1- .
yl ) propoxy, nore preferably hydrogen, hydroxy, mnethoxy, 2-(norpholin- 25
4-yl)ethyl, 2-(norpholind-yl)ethoxy or 2-(piperidin-1-yl)ethyl. (4) Another

nore preferred group of conpounds is that wherein: Qis -0-; and is a group-

represented by formula (W. --49 - Wthin these preferred and nore
preferred groups an even nore preferred group of conmpounds is that
e - - or—hal

wher ei n: ~eablac hydr g ,
met hyl , pref efably 1ydrogen. 5
Wthin t pd groups, partijcullarly greflerred
group of & -a 4ryridyly 05 4Pyri mglilnyl ring
optional 3 Ig sel ggted 1§f EQproalel, - NRR
(where Rare—R ch—otpei—hydedged—allo,
heterocyLIyIaIl' 5"NR' C(O [err][wrg_re[err] S
hydr ogen| or al kyl land R hm al kyl. or 1£al kyl e)-):mHere Xis
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substituted phenyl, imdazole or -S(O,R (wherenis O0to 2 and R is

al kyl )], -NRSO2R' [where R is hydrogen or alkyl and R'T is alkyl or - 15
(al kyl ene) - X\Wat992062X | s hydr oxy, al koxy, am no, al kyl am no, dPﬁTﬁW?%M*ﬁb or
-S(Oferr]R (where nis 0Oto 2 and R is alk3T)] or -OR (where R is alkyl
or heteroal kyl), nore preferably R is a 4-pyridyl ring optionally
substituted at yfie GoRPouhtsdf Worhnida {WBFhefd Bk cafbds!@ds INBR, Rhiso,

acetyl am no, methyl am fio, dimethyl am no, methyl sul fonyl 20 am no,
2- hydroxyet hyl, 2-hydro yl am no, 3- hydroxypropyl am no, 2-
am noet hyl am no, 2-amn eﬂ?h , 3-am nopropyl d| met hyI am noet hyl ,

met hoxy, 2- hydrhy@mgenxy or stgmiwdb&ormd& esother gronps P—ﬁ‘a,as
preferably a ph&&ﬁ%ﬁ) optionally substituted vvlth one or two
substituents se ¢ ‘kyl, halo or -OR where Ris 25 al kyl, nore
preferably a phenyl ring substltut ed with one or two substituents sel ected
fromnethyl, fluoro, chloro or nmethoxy, nost preferably 4-fl uorophenyl.
Exenpl arv particularlyY preferred conpounds are:

3- (4-Fl uorophenyl) - 1- hydr oxy- 2- (pyri din-4-yl) -1 Hpyrrol o[ 3, 2-b] - pyridine.
3- (4- Fl uor ophenyl ) - 1- met hoxy- 2- (pyri di n-4-yl )-1H pyrrol o[ 3, 2-b] -

pyridine. 3-(4-Fl uorophenyl)-2-(pyridin-4-yl)-lIHpyrrolo [3,2-b]pyridine.
3- (4- Fl uor ophenyl) - 2-[ 2- (2- hydr oxyet hyl am no) pyridin-4-yl] -1H



pyrrolo [3 , 2-b] pyridine.

3-(4- Fluorophenyl) 1-[2-(piperidin-1- yI)ethoxyI

pyrrol o[ 3, vHbosésd di ne.

2-(pyridin-4-yl)-1H 10
PCT/EP98/06472

3- (4- Fl uor ophenyl ) - 1- [ 2- (nor phol i n- 4- yT)¥8 hoxy] - 2- (pyri di n-4-yl ) -

| Hpyrrolo [3,2-b] -pyridin

e.

3- (4- Fl uor ophenyl ) - 1-[ 2- (nmor phol i n-4-yl )ethyl]-2-(pyridin-4-yl)-1H pyrrolo

[3 2-b] -pyridine. 15

3- (4- Fl uor ophenyl )-1-[2- (pi peridin-1-yl)ethyl]-2-(pyridin-4-yl)-1H pyrrolo

[ 3, 2- b] pyri di ne.

7- (4- Fl'uor ophenyl) - 6- (py dj n-p-y )-SFprriolo[Z 3-b] pyrazi ne.
6- ( 2- Acetyggnkn?pyrh f vl)-f-(4-f Uorgp enyl) 5H pynrolo [2, 3-b]} -
pyrazi ne urt hgp prg erred compound i s
3- (4- Fl uor ophenyl ) - 1- Qgé yri d{®- 4- y|§|Hp ro|c§32b] ﬁricﬁdin%.
25 It is f fat t ha mnart cularliy preflérred co LA S| CB
Formula (1) are thos nR is f 4-py i dyl or 4-pyrimdinyl| rijng
optional I'y substitutgd withf a pubstifuent gel ectged from heteroallkyl|, -INRR
(where R and R are, hdept |y of eachjother] hydrggen, alkyl,
het erocycl yl al kyl, h %gl-r -NR%g(C» [ whe Ra 30 =3 Nydrjogep
or alkyl and Rb is hydrogenfmalRyl ofg-(al ene whe Xis k%r%yp
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het erocycl yl, optionally substituted phenyl, imdazole or -S(O XR (where n
iIs 0to 2 and R is alkyl)], -NRSO2R1L' [where R is hydrogen or_ al ksiélm and R’
i s al kyl or WQ&9RR4ene) - X where X i s hydroxy, al koxy, am no, BF¥EFP 6H3,

di al kylamno or -S(O[err]Rl ‘(where n +s30 to 2 andl R is alkyl)] 5 or
-OR (where R is alkyl or heteroal kyl); particularly wherein - S
between B and -CR1-, and Is a group represented by formula (S), (V) or

(W; particularly wherein R2 is an aryl ring; particularly wherein [err]
is a group represented by formula (S); R3is at the 7-position; and R6 is

hydr ogen, [atr Ryl af RKOXY ar_nat o, pPprircayarly enernq Qrs |10 - NR4-;
particul af Ly g¢rein R3 ifjs hydrpgeph, alkyl, hallo qr RHeterodl kyl ;
particul af By c_‘erein Rl ijs a 4-pyrjdyl of 4-pytim|dinyl ring optipnally
substitutaﬁwigghga suljsé i flavent pol pot ed {wom heat;(erom-al Igl, -IMRR  (iskere R
and R arp, iwmi¢Benderdy|®f eal® pPiher, |Bydrogen,|cal|gyl, hiefer ocel yl al kyl
or het er ofttkyt—NRaP(S fwhererRa TS ydrogem{or (15 al Kyl fand RO T4
hydr ogen, Jal kyl for - (gl kyl ene)-K where X}is hydroAry, {al koxy, am np,
al kyl am ng, dialikyl amino,| cycl opl kyl, hegerocygl ylj, optionarly supstituted
phenyl, i dazolig,or -IS(QQR (phefe n i$.0 toi2 gnd R is plkyl)]
-NR[err]"§[wherg S gen Kyl R' | %k% or al kyl@ne) - X
where X i §, hydraXy, al am'% | kyl no, g 5? i al kyHam ngor
“s(OnR (Fhere|niis d o2 and is alkyl)] qr.-|OR[herelR is &Tkyl or
het er oal kyl ); pdrgiculjagl ygwherpgn| B2 is phen rnogopt i pgal 1y &
substitutéed wth Egnne orgot 2 sub;?di@ents gel ectyég faograval kyl & hal p&br. - OR
where Ri$ al kyI%parti,gu,grly /\Eﬁ,@n R4H s hydy qden.5al kylg cycl&al kyl,
- i B
het er oal kyl, ac l.f:” het%soc_zvclyl 43 JE; (where (B | = = i
. 7 ¥
= 5N
o 8 © ﬁo =y :é
g |'g = B IR
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25 hydr ogen, al kyl, heteroal kyl or heterocyclylal kyl), -(alkylene)-Z or
- (a~kyl ene) - CO (al kyl ene)-Z wherein: Z is cyano; -52- - COOR7 where
Rlerr] is hweirsagegsor al kyl; -CONRlerr]R where Rl err] is hydsegesvsets7a! kyl
and Rlerr] is alkoxy or -(alkylene)-COOrperr], or [err] together with the
nitrogen atom5 to which they are attached forma heterocycle;
[err] where [err] and [err] independently represent hydrogen or al kyl or
[err] and [err] together are -(CH2[err] where nis 2 or 3 and R12 is
hydrogen or al kyl; or COQ[err] where R err] is al kyI h_et er oal kyl ,

het er ocy a-r-yd-,—ar al kyl ;7 heteroaryl or- heteroaral kyl ;
particul &rly erein R[err] is hyfirogen, methyl, net hoxy, fluoro or chloro;.
and Rer{Jg i 4-pyrlidyl rjng opjionally siubst'i'tut ed at the 2-position
with a ST%tlgL nt sql ected Lj)rom . 4.:am no,: met hyl ant no, di met:hyl am no,
acetyl amino, yl sul‘%?onyl @am np, . 2- hydr. oxyet hyl ,..2- hydr oxyet hyl am no,
3- hydroxypropyllam no | 2- ] i 10et hyl-anino,: 2- am noet hyl:, 3-am napr opyl ,
2-di met hyl am nqget hyl ,| met hoxy, 2-pydroxyet hoxy or 2-dinet hyI ani noet hoxy
particul arly - [whereijp Rlerf] ii's.hydrogen; Rlerr}:is a phenyl ring
substitufed witlh one [or twol substftuents selected fromnethyl, fluoro,
chlioro of nmethqgy; angsRlierfg is | - o I S
- o o s
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hydrogen, nmethyl, chloro, fluoro, 2-hydroxyethyl, 2-am noethyl or 2- 20
dinethylaninoethél; particularly wherein R err] is hydrogen, netg%l et hyl,
2- hydr oxyet WP 9930634 dr oxypr opyl , 2-ami noet hyl , ?»-arrinopropyl,Pg-r 98/06472
met hyl am noet hyl , 3-net hyl ami no- propyl, 2-di+#1Rkyl am noet hyl, 3-

di met hyl am nopr opyl, 2-(norpholin-4-yl)ethyl, 3-(norpholin-4-yl)propyl,
2- (pi peri di n- 1-VII. eCoiipouddé pif Forimila-(Ir whpps Bognitibgen| QeisaOH-, R’ ydndet hyl ,
25 3- (pi perazin-1-yl)propyl, hydroxy, methoxy, 2-hydroxyethoxy, 3-

hydr oxypr opoxy, 2-net hyl am ng oxy, 3-methyl am nopropoxy, 2-

di met hyl am no- et hoxy, 3-di net anj nopr opox 2- (morphol j n-4- yl)ethoxy,

3- (nor phol i n- 4-BI 374 Bpdrageny_ (pi paisiaigreup ¢ \(S),;and the other groups

(pi peridin-1-yl)pr i .azin-1-yl)ethoxy or 3-(piperazin-1- 30

yl ) propoxy; par eﬁfé%e%&fdgfﬁgp i s 2-(2-hydroxyethyl am no)-4- pyridyl;
Rlerr] is 4-fluorophenyl; R err] is hydrogen; and [err] is hydrogen; -53

- nanely, 3-(4-fluorophenyl)-2-[2-(2-hydroxyetgd/| am no)-pyridin-4-yl]-1H
pyrrol o-13, 2-b] pyridine. Anong those péeldis d conmpounds of fornmula | in
which ----- is between B and -CR1-, andmna group represented by
formula (S), 5 (V) or (W also sucha‘ eferred wherein Qis -0-;
particularly wherein R3 is hydrogen, alKyl, cycloal kyl, heteroal kyl,
het er ocycl yl al kyl, halo, -OR[err]9 (where R9 is hydrogen, alkyl,

het eroal kyl or heteroc VI, -(RIKYI ENE) [ Z _ Olp2 .
- (al kyl ene) - CO- (al kyl e)r/lg?-pgl# erein: kS R M.Pt.*C

151 | 4-fluorophenyl 4-pyridyl 202.1-206

5
VIII. 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:
2
& _N
R \r’ | N\ R
N NS N
R
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,



Z" is cyano; 10 -COOR[err] where Rlerr] is hydrogen or

al kyl; -CONR[err] where [err]independently represent hydrogen or al kyl or
[err] togetixgooddehd the nitrogen atomto which they are att agrabogossn a

het erocycle; [err] where [err] independent I_%n ! represent hydrogen
or alkyl, or [err] together are -(CHerr]) erenis 2or 3 and Rerr] is
hydr ogen or al kyI [ et eroa

het er ocycl yl al kyl ; g %éﬂr%o?hvg}e{?&é&dgdrsylf%gr%w eroar al kyké%%)td? Ceul arl y:
wherein R i SBIaﬂd gﬂ“l dyl or 4-pyrimdinyl ring optionally substituted
"wWth a substituent 20 selected from heteroa-l-kyl, -NRR (where R and R
are, independent|ly of each other, % ro al kyl ,. -heterocycl yl al kyl or

het er oal kyl ), Withinthisgopg, sxere gremqareamixﬂloa@sn or al kyl and
Rlerr] is hydrogen, alkyl or -(alkylene)-X where X is hydroxy, alkoxy,

am no, al kyla |aIkIaan.L ccloalk heter ionally _
substituted pmwf‘l ﬁé HPEaY g}]oupéfaj)m um%gggix#@%gé% 2 and R
is alkyl)], -NRSO2R" [vvhere Ris. hydrogen or alkyl and R' is al kyl or
- (al kyl e;pe) X where X is hydr oxy, al koxyis aRA9andl kyl am no, di al kyl am no
or -S(O.Rerr] (werenis O0to 2 -and err| |s alkyl)] or -OR (where Ris
al kyl or heteroal kyl); particularly wherein R2 is a phenyl ring optionally
substituted with one or tﬁ:subst [ tuent s selected from al kyI hal o or

P

-OR where R is alkyl;
~ isa group represented by formula (S)
Wlthln 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-pyr1m1d1ny1 ring optionally substituted with a
15 substituent selected from heferoalkyl -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,
_ alkylamno, d1a1kylam1no cycloalkyl heterocyclyl, optlonally
20 substituted phenyl, 1m.1dazole or -S(O) R (wherenis 0 to 2 and R'is
.alkyl)] -NRSO,R" [where R is hydrogen or alkyl and R"i is alkyl or -
(alkylene)-X 1 where Xis hydroxy, alkoxy, amino, alkylammo,
dlalkylammo 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-pyndy1 ring
25 optionally substituted at the 2-position with a substituent selected from




particularly wherein Rlerr] is hydrogen, methyl, methoxy, fluoro or chloro;
and R is a 4-pyridyl ring optionally substltuted with a substituent

sel ected frdWPMMMeB4 net hyl ani no, di nethyl ani no, acetyl am no, PET/EP38/06472
met hyl sul f onyl am no, 2-hydroxyethyl, 2-hydro4@thyl am no, 2- am noet hyl,

2-di met hyl am noet hyl , nmet hoxy, 2-hydroxyethoxy or 2- di net hyl am noet hoxy;

particul arly whania) alaétylanﬁndrmgﬁmylaﬂﬂofﬁﬁﬁﬂhylsmﬁmaﬁyhuHEnyl—
substituted with one or two substituents selected from_nethyl, fluoro,

chloro or met hmmq;é’rhmmxaremw Mémhnxm amino, - hydresypropylaming, |

2> hy?a&yﬁézt‘%@rﬂ%%hrﬁeﬁ% SRR, SERAERR, 3 AiReUrtho8ity,

3- di et hyl ani naRBERMy, 220 xgr&fmﬁbmﬁaﬁneam@w in-4-yl)propyl,
2- (pi peridin-1- yI)ethyI 3 (plperl in-1-yl)propyl, 2-(piperazin-

1-yl)ethyl, 3- (plpera2|n 1-yl)propyl, h droxy, nethoxy, 2- hydr oxyet hoxy, 15
3- hydr oxyBr opoxy, 2R ristarybeylimog: prsfera breriyd ring pptipoally sabstituted

> ?FL?%LSF‘. o e S SRR °Pef¥‘¥;r froph i, Belaon, 453#&%%599?’
Unose prof of r ed CoSpoURqes By BRG] tinpuRtantdl yiil gat GPReS, CTPE”

and -CRerr] -, substituents selgetedfrorapnetieyl] fidoby, didsrodremethoxy, Yhostr (W and
[err] is an aryI rin al so such are preferred wherein s a group

represented by nrefona dufjuorgpheryband i s hydrogen, alkyl, halo, -NRC(OR'
[ where R is hydrogen, alkyl or hydroxyal kyl and R'" is hydrogen al kyI,

cycl oal k or -(al kgyid

al kyl am #& di al kyrk%rﬁ%“@?d’ﬁé% kvl 418 0“%5%@%9“%% nglra;b to 2 and

R is alkyl)] diyddE&R)] aiethid, 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: o
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
is2or 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-methylaminopropyl, 2-dimethylaminoethyl, 3-



[where Ris hydrogen or alkyl and R' is alkyl or -(alkylene)-X where X is
hydr oxy, al koxy, am no, al kylam no, dialkylamno or -S(OIR (where nis O
to 2 and Rwooabded! )]; particularly wherein Qis -NR4-; parpcmebmnsdr -
55 - wherein Rlerr] is a 4-pyridyl or 4-pyrigidinyl ring optionally
substituted wth a substituent selected from heteroal kyI -NRR  (where R

o et er oal ky P EBERRERin Rl 12e CrB bR n RAARIST, s BubiprpliEaiinbil, M 1
Rhis 5 hedipdesidinal KTethyl, 3(@4%&&:91 -yRprbsyle 2>(pi}]5eﬂ%)tﬁi-913bl)eth koxy,

am no, al kyl am no, dialkyl am no, cycloal kyl, heterocyc optionally

Si.ltk)s][ i tut eﬁ Rg Re(piperazin-dadivnopsl, jtygqro))cy,nnetl\lmm 8‘thm§Metfwl?L &nd R is
Akl ene) - ERBED RO A ast b b0 fy, Sline R iz ripostp2°"

di al kyl gm no gfm eﬁﬁoﬁhﬂlﬁbéﬂhﬁhﬁrﬁd& @&%ﬁ ﬁ:@%%@gb&uﬁm or -

(where Ris a <y| het ero particu IS a phenyl ring

optional Iy supbethosys@- m&@m-@ylmmg-ﬁmwﬂm-ig#lbtheﬂy,f rom al kyl ,
hal o or -OR where Ris al kyI particularly wherel n R is hydrogen, alkyl,
cycl oal kyl , het er oal hete QC cl I ere s 15
h§drogeny al k I'PW@F&F’OZ\‘I TOB?XBh B%Sﬁﬂ)l(‘}'l Hﬁgﬂhpxyogéﬁ P%‘Fﬂ?)m‘zl or
Lal 1 ene) - CO bl et Py rdon Y0, 1GR9 ] 1

hydr ogen or

S|
I-i-

D

(morpholin-4-yl)-ethyl, 2-(morphohn—4-yl)ethoxy or 2-(piperidin-1-
10 yl)ethyl

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

Q is -NR*-; and

is a group represented by formula (W).

Within these preferred and more preferred groups, an even more

15 preferred group of compounds is that wherein:

R’ is at the 6-position of ring (W) and is selected from hydrogen,
alkyl, alkoxy, halo, - e '
-NRC(O)R" [where R is"'hydi'dg'éh, alkyl or hydroxyalkyl and R" is
hydrogen, alkyl, cycloalkyl or -(alkylene)—X where X is hydroxy, alkoxy,

20 am:mo, alkylammo, dJalkylammo heterocyclyl or -S(O) R' (where nis 0
" to2and R is alkyl)] or -NRSO,R" [where R is hydrogen or alkyl and R"
is alkyl or -(alkylene)-X where X is hydroxy, alkoxy, amino, alkylamine,
dialkylamino or -S(O) R (wheré nisO0Oto2and R’ is alkyl)], preferably
hydrogen, methyl, methoxy, fluoro, chloro, amino or acetylamino, most

25 preferably hydrogen.



-CONR[err] where [err] is hydrogen or alkyl and RO is 20 al koxy or
-(al kylene)-COOR[ err], or [err] together with the nitrogen atomto which
they are at W@B¥#6Rbrm a heterocycle; [err] where [err]i ndepeRfeE/EP18{p6472
represent hydrogen or alkyl or [err] togethegsare -(CHerr]).- 25

where nis 2 or 3 and R12 is hydrogen or alkyl; or -CORerr] where R[err]

is alkyl, heteroalkyl, W&hﬁiﬂ%'ﬂefeﬁb&léhd ﬁb&‘é préfei‘i‘éﬂ’krodiﬁst eroaryl or
het er oar al kyl; parti cul arl y wherein Rlerr] is at"the 6-position and is

sel ected from pachicgjanly peafexred greupcnprm?pmmds 1s¢hhbw\theram no or

The. 3- posi t1 on wi @”%dagwahﬁif SR P el aegi e

di et hyl am no, hyl ,
2- hydr oxyet hyl a%%w%gh% r oxypr op?ﬂlélglm no, 2 am noeeﬁgﬁ;#i%gz(%&

2- ami noetshyl , ﬁa&epemaemlyyd»f eazhditivet [ yydrogenpslkyl) hemt)dfyl:lylalkyl or
2- hydr oxyet hox or 2-di me'ﬁm%/l am nqet hoxyaﬁart i cularly wherein

hydr ogen; and tﬁ@ﬂsk)ﬁ%e‘ Cr(pri@ s[me i hydregemerabylmnd RR?%
wherein Ra s AyAroSn ARE dFiislene Roers X 5 Byl s, 8800 ooy
> i et byl n?el?ﬁ??&ﬁﬁsc’ﬁ?mn%’{ i amhﬁ%%%'&?’“m?m%%”f i IR
3- (nor phol i n- 4sybtitudtedl phety pinpictaizdlenerl-S(O) ' iwhere n is 0 to 2 and R' is
10 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

(| (@)

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

15 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
20 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
25 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:

30 Z is cyano;



10 3-(piperidin-1-yl)propyl, 2-(piperazin-1-yl)ethyl,

3- (pi perazin-1-yl)propyl, hydroxy, methoxy, 2-hydroxyethoxy,

3- hydr oxy prpg9¥ioe2s - et hyI am no- et hoxy, 3-nethyl am nopr opoXpeT/EPIS/06472

2-di met hyl am no- et hoxy, 3-di net hyl - an1noprp Xy, 2-(norpholin-4-yl)ethoxy,
3- (nor phol i n-4-yl) propoxy, 2- (piperidin -yl') et hoxy,

3- (pi peridin-1-yl)propoxy, a2| 10Xy Ofr

3- (pi perazin-1-yl) propoxy; §§kﬁ{ 3??3{\’\71%?'@{%eﬂ‘°r%l%ﬂacetyl

am nopyridyl, R2 is 4 f 1 uor.cNRIR" wBeft R & dr‘o'geﬁ)(ﬁ”aﬁH?P R?QE%DYO:@&:Q

acetyl am nopyri di n- f/ -7-(4-11 uorophenyl rrol of 3: b] pyr azi ne.
Anong those preferr€d tﬁGQRf, oi'R’ sltt)get whththemtrogerbetumen B

: d - : -, ted 20
g; forCIr?[ulecr’alr](V\); R[aﬁzi{‘{?{"b?‘?}ﬂaa? g‘??‘ffﬂr@ﬁ hﬁ‘iﬁ?%y&léﬁlRE:(eg ;‘Serﬁere Ris

~ hydrogeng al kyl or hydr oxya ip u € it 12
~ -(al kyl er51e) X where X is hyg oxy, “al oxy %9%;19 3} %l“g!ni% nlo Ry?igm no,
het erocycl yl otrepféseht Rydrogdn owatieyd, or RY dhd R“Z:ogﬂﬁelR[m'e r—iCH§) -ahheré h or

-NRS err]R" [where R is hydrogen or al kyI and R' is" alkyl or
- (al kyl ene) - X ihérax 3 ars: hydroxy, al'koxy, “ami no,  al kylani ne; d| aI kyl-ami no

%e}ﬁfﬁ»QRfs(.“‘S?re@FﬁeﬂP " Shan, %e%%%lﬁgih*eé?'fc&yﬁ"f%?*ﬁr%vf{?ﬂfSfLif'

ring optional lgra3 Eé&toaﬂymmete saakmklt Bllsqucﬁe &k Omebieyle bEIRYIKY |
-NRR (where R and R eare mdepengentl Y each gt her, mﬁ{/drggen

al kyl, heter 0®hwwtyethyb r3-hrdmmlrml) 2- amm(ethleB-amH!wmepul, Bvis
hydrogen or al k%l:h}%.nd {h311 é—me ?rrl]opr%pki/ 2- 8.un |la.t¥1| oeeaxyf( 3-
" dimethylaminopropyl, 2-(morpholin'-4-y1)ethyl, 3-(morpholin-4-yl)propyl, .
~ 2-(piperidin-1-yl)ethyl, 3-(piperidin-1-yl)propyl, '2¥(pipera2in-1-yl)ethy1,
3-(piperazin-1-yl)propyl, hydro:ry,' methoxy, 2-hydroxyethoxy, 3-
15 hydroxypropoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 2-
dimethylaminoethoxy, 8-dimethylaminopropoxy, 2-(morpholin-4-
ylethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-1-yl)ethoxy, 3-
(piperidin-1-yl)propoxy, 2-(piperazin-1 -yl)ethoxjr or 3-(piperazin-1-
yl)propoxy, more preferably hydrogen, hydroxy, methoxy, 2-(morpholin-
20 4-y1)ethy1 2- (morpholm-4-yl)ethoxy or 2—(p1per1d1n—1-yl)ethy1

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

Qis -O-; and

P
C: is a group represented by formula (S).

W1th1n these preferred and more preferred group of compounds, an

25 even more preferred group of compounds is that Wherem

R’is at the 7-pos_itiq_n_;




where X is hydroxy, al koxy, am no, al kylam no, dial kylam no, cycl oal kyl,

het erocyclyl, optionally substituted phenyl, imdazole or -S(Q err)oF\’
(where n i sSWOPRIR4Nd R is alkyl)], -NRSO err]R' [where R [FCTEEFI8/06472
hydrogen or alkyl and R' is alkyl or -(al kytéhe)-X. where X is hydroxy,

al koxy, am no, al kylam no, dialkylamno or -S(O.R (wherenis O to 2 and
R is alkyl)] or -RRis(hydrogeR, abkyd] alidoxporiefley maferdbly hydrogen;methyl,
wherein R2 is a phenyl_ring optionally su?sg&%e&@mth one or two
substituents seeshexny fyqrg oz dhjero, most pyeler FHEPGRD: 5 al kyl ; 10
particularly wherein R is hydrogen, nethyl, nethoxy, fluoro or chloro; and

R is a 4-pyridyl ' i = ROS) L] | a
substituent sel ectgvdﬁ%rn gﬁégﬁqﬁ?&frﬁ%‘}ﬁéﬁ%%%ﬁ%ﬂ%t %I g%gh%%ﬂg('glel%%m no,
met hyl sul f ony| préferredZriong s toaigutindsds thdt whegeiyl - am no,

3- hydr oxypr opyl am no, 2-am noet hyl am no, 2-am noethyl, 3- 15

am nopropyl, 2-dinethylam ngethyl, methoxy, 2-hydroxyefhoxy or 2-

di et hyl &ni noet hox&; ﬁo&ﬁrpmdﬂmrﬁmgéu_@idannhnpgqntm bh?uh@iﬁl%eérﬁﬁfé:aw
chior o or et rypiOuRof Bglebiad Hbof HERRRIGH, OURE: CbRiR RAAR BB o V7
wherein R6 is #fiependBiflyQf¥ach@thyt hydbgeralkyl, hdterstyeRialkyarkyl , hal o,

cyano, nitro, am no, nondsubstituted am no6, disubstitutéd am no, - COOR14,
- (al kyl ene) - COagtetoglltyd), eNRIC(0O3 RiywheneR' is hpdikogen, or ditRpodR’ iswher e

Rerr] | noepepaaL Ly epresenly o 0P o o ot Sif o and e ]
e al Ryl o raRsHens | anch ARG, ErelGalB0L HECERRI] MBbadlly S0 Sert]
substituted phenyl, imidazole or -S(O) R' (where nis 0 o 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:



(where R err] is hydrogen, alkyl, heteroal kyl or heterocyclylal kyl). Anong
t hese conpounds such are preferred wherein -- Is between B and -CR[err]-
and i yrodogty represented by fornmula (S), (V) or (W; pei/EP9IS/N6472
particularly wherein Rlerr] is an aryl ring,oparticularly whereincl is a
group represented by formul a (S) Rs is at %%e 7- p05|t|on and R6 is -

58- hydrogen, al kyl,.al koX al.o; n Qis -NR4-;
particularly V\hereh‘; % ?'ﬂﬁ' ny! ‘Q‘I’Wfq}f%f’ff}/#ﬁ Poal kyl ;
particul arly wher eh YOR@Y(IWH&eﬁlpiérhWﬂ' amyrp,gh

ﬁné;( SHRrb AR RR91I y
substituted with WI a subst it lent selected from héteroal kyl, -N 5
(where R and RW ar er hetirpeydplaikyl) of abyténe)tZlar (aliyteym)-CQHaikylene)-

het er oal kyl ), or - (h ere Ris alkyl or heteroal kyl); particularly
wherein R2 is a phényihereiy optlonally substituted with one.or. two
SUbStItléentS sel ectedpid f & | kyl, halo or -OR where R i's al kyl ;
particultarly wherein %{4 drogen al kyl, cycl oal kyl, heteroal kyl, acyl,

10 het er ocycl yl al kyl , -@@@R#]WKLME 1&9afdgzénsommgen al kyI
en

. heteroal kyl or heter ocycl yl al kyls) aI k e
- (al kyl ene) - CO- ( al kyl ene) ~CORBFR W B¥ m@mdent]ymmesew is

hydrogen or -al kyl ; err errl..d ro . R[err]
is alkoxy 15 hy QFen.qr; ]mf ﬁék[ e_f‘.’rﬂe,% %q%?fg}ﬁ}e PB"B%Q %‘t h the
nitrogen atom to Wy gh; bl eNehfe ﬂ&éﬁ@&%&%&dﬁ&&ﬂ&cycl e =
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 -
o CORé°Whei'e R¥ is alkyl, ﬁeterbalkyl heterocyclylalkyl, aryl,
_ aralkyl, heteroaryl or heteroaralkyl, preferably hydrogen, methyl, ethyl,

15 '2-hydroxyethyl 3-hydroxypropyl 2-am1noethyl 3-am1nopropyl 2-

o methylammoethyl 3-methy1am1nopropyl 2- dimethylaminoethyl, 3-
d1methy1am1nopropy1 2- (morphohn-4—yl)ethyl 3-(morpholm-4-y1)propyl
" '9-(piperidin-1 -yl)ethyl, 3-(piperidin-1 -yl)propyl, 2-(piperazin-1-yl)ethyl,
3-(piperazin-1-yl)propyl, hydi'oxy, methoxy, 2-hydroxyethoxy, 3-

20 hydrdxy-propoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 2-
dimethylaminoethoxy,' 3-dimethylamino-propoxy, 2-(morpholin-4-
yl)ethoxy, 8- (morphohn—4-yl)propoxy, 2 (plpendm- -yl)ethoxy, 3-
(p1per1d1n-1-yl)propoxy, -(p1peraz1n—1-yl)ethoxy or 3 (plperazm—l-

' yl)propoxy, more preferably hydrogen, hydroxy, methoxy, 2-(morpholm—

25 _ 4-yl)ethy1 2—(morphohn-4—yl)ethoxy or 2 (plpendm-l-yl)ethyl

(4) Another more preferred group of compounds is that whe‘;em:

' Qis-Osand ¢

C: is a group represented by formula (W).




[err] independently represent hydrogen or al kyl or R err] toget her are
-(CH err]).- where nis 2 or 3 and R[err] is hydrogen or al ¥

-COR[ err ] whdve9s2®24]i s al kyl, heteroal kyl, heterocyclylal kyl C'E{FWS/“‘”"
aral kyl, heteroaryl or heteroaral kyl; particud®sly wherein R6 is hydrogen,
met hyl, methoxy, fluoro or chloro; and R is a 4-pyridyl ring optionally

substituted at

t he Witlafithese pi‘éﬂei‘re”ﬁ andaho ervel grbaps,fawevaninnore

nmet hyl am no, di net hyl am no, hydroxyet hyI - hydroxy- 25 et hyl am no,
3- hydr oxypr opylmefemgdgraupnﬁeompoandsnst atwhen@@t hyl, 3-ani nopropyl,
2-di net hyl - am noet hyl , net hoxy, 2-hydroxyethoxy or 2- di et hyl am no- et hoxy;

P Y e e o 5T, et By bR gl

and R3 is hydr %@fhonﬁtﬂ%ro of th¥6r®, nf&t prefe'rHBI y@rdgléﬁr oxyet hyl ,

2- am noet hyl or
nmet hyl , ethyl,
3-am noprapyl ,

thyl am noet hyl; particularl’y wierein R4 is hydrogen,
2- hydr oxyet hyl , 3- hydroxypropyl 2 am noet hyl ,
2+ neWhtHinrthese prgferral anduhqreapmefen:rpd@pups, particularly

2-di met hyl am noe dlmathlamn (nor phol i n-4-yl)ethyl,
I?"‘?WSQW oup %fﬁPHB?quali -1§ %{aﬁ gﬁwyﬂnz |

3- (nor phol i n-4-
3-(pi peridin-1-
3-(pi perazin-1

yI)propyI 2- (plperazin 1- yI)ethyI

- y| ) 1 . it
3- hydr oxypr opoxy, t% noet ﬁ@xy, ?%11%231{1 I eg?n nopIEopoxs?,tutedWl ha

2- di et hyl am nmﬂiétitment 3e1e'5ted froeh etdrphBaylNRBpGwdyere R and R' are,

2- (nmor phol i n-4-

10

15

20

26

| ) et hox 3-(nmor pholin-4
y d) pender%tly of each%ther, 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, 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
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.



yl ) propoxy, 2-(piperidin-1-yl)ethoxy, 3-(piperidin-1-yl)propoxy, 2-

(pi perazin-1-yl)ethoxy or 3-(piperazin-1-yl)propoxy; particularly wherein
Rlerr] is Avowonebgd; R err] is 4-fluorophenyl; Rl err] is hydorgesosmnz
Rlerr] is methyl; nanely,

3-(4- quorophenyI) 1- nethyl 2- (pyrrdrn 4. yI? IH-pyrroIo [3,2- 10

bl pyri di ne. Anong tho | Ads dﬂ@ which Rlerr] is

hydrogen, al kyl, hetelSas ; FRY] -ucu U, tyarfo, nitro, am no,
monosubstitut ed ag.@oFlbré éﬁlt)qtml%&yrm ¥1H-pyrrolo[3,2-b]-
-(al kyl ene) - COOR[ err] (V\,heirﬂg 41is hydrogen -or al-?l p%\IR[ rr] (where

15 R err] mmdi’{le.rr] |ndependently represent hydrogen or al kyl, or

e o0t o g bR bt St S BRSSP

al kyl , p?mﬁ bstrtuted am no or disubstituted am no) or -CR[err]
(Wnere %nerr] ydrogen, al kyl, heteroal kyl or heterocyclylal kyl), - 1s

20 bet ween B ar3d(4-m'1’ica-bp]1emyl)-adpgmd1nr4-yl_) - Hiipyrralol3, Bbdpyridine. esent ed by
al koxy of _hal o al SudBbiprapbenylbBoir GihTmRrEHRIs o A SO0 1
heterooyol yl amRTol e atBRiaRa) e, Ea'RFZ'”] et ol k.
b e e S e
hydr ogeio or alpyy'rqlo 3 2-b]-pyndme
3- (4-Fluoropheny1) 1- [2 (morphol1n-4-y1)ethoxy]-2 (pyndm—4-yl)-
“ 1H-pyrrolo[3 2-b]-pyrldme
' 3- (4-F1uoropheny1) 1- [2- (morphohn-4-y1)ethy1]-2 -(pyridin-4-yl)-1H-
pyrrolo [3, 2-b] -pyridine.
15 3- (4-F1uoropheny1) 1-[2- (plpendm 1-y1)ethy1]-2 (pynd.1n-4-yl)-1H-
pyrrolo[3 2-blpyridine.
7-(4-Fluorophenyl)-6-(pyridin-4-y1)-56H-pyrrolo[2,3-b]pyrazine.
6-(2-Acetylaminopyridin-4-y1)-7-(4-fluorophenyl)-5H-pyrrolo[2,3-b]-

pyrazine.
Afurther preferred compound is: l. SR . .
3- (4—Fluorophenyl) 1-methy1-2 (pyndm-4-y1) 1H-pyrrolo[3 2-b}-
25 B It is further noted that partlcularly preferred compounds of

-Formula (I) are those Wherem R1 isa 4-pyndy1 or 4—pynm1d1nyl nng
~ optmnally subst1tuted w1th a subst1tuenf 'selected from heteroalkyl |
_NRR' (Where R and R are, mdependently of each other, hydrogen
alkyl, heterocyclylalkyl, heteroa]kyl) -NRaC(O) Rb [Where Reis
30 hydrogen or alkyl and RP i is hydrogen, alkyl or -(alkylene)-X where X i_s

hydroxy, alkoxy, amino, alkylamino, dialkylamino, cycloalkyl,




-60 - -[err] independently represent hydrogen or alkyl or [err] together
with the nitrogen atomto which they are attached form a heteroc cle _
-[err] indep® 970634 5 represent hydrogen or al kyl, pp@wz

together are [err] where nis 2 or 3 and [er+§1ls hydrogen or aIkyI or
-[err] is alkyl, heteroal kyl, heterocyclylal kyl, aryl, aral kyl, heteroaryl
or heteroaral kmetewdyfclsdubpﬁbuau@eﬁbsﬁtﬂedlphemﬂ inpidaizole oroiS(@) R (wheteny |
ring optionally substltuted Wi th a_substituen sel ected from

t
het er oal kyl , - NRR! (bm?emed R' asallsyl)] arl‘éRSQzdewb@m R/isdiydragen sriedkyl and

D O0en, o LRl A Rt SR b oy, b B Lo L o

two substit uentaﬁk§mﬁi@%mﬁﬁhﬁd br Q@)QRO(whe@%werts Fahd Rk uikyl)

particularly wherein rogen, thyl, 15 met hoxy, fluoro or
hi or ot ahd R trs-ORiapre Bis alkybobpotamallivh; pabticnlariy hereis -qr-- is
substituent selected from am no, nethyl no, di nethyl- am no,

2- hydr oxyet hyl , 2- hydroxyet hyl am no, am noet hyl, 2-di net hyl - am noet hyl ,
met hoxy, 2- hydr et y m noet hox rej
Rlerr] is hydr e&ﬁé qq%t,ﬁljtld pheny 8 A §T9Y%, édﬁg %’3%%1%2'6% “&??@Tone
or two substit R2 I [l hbrei
particul arly wherel nﬁﬂ zr rl 'S roggiré1 E% ylagylefi%ﬁbg'&ﬁﬁ%# XY - g?lﬁyl ,

3- hydr oxypr opyl , m noet hyl , 3-am nopropyl, 2-nethylam no- ethyl,
3- et hyl am no-p yl, 2-di net hyI ami noet hyl , 3-di net hyl am no-
' is a group represented by formula (S); R2 is at the 7-position;

and RS is hydrogen, alkyl, alkoxy or halo; particularly wherein Q is

10 -NR4-; particularly wherein R3 is hydrogen, 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), -NRaC(O)RP [where R 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)sR' (Where n is 0 to 2
and R' is alkyl)], -NRSOzR" [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 R? 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, -OR% (where R5 is

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

Z is cyano;



propyl, 2-(norpholin-4-yl)ethyl, 3-(norpholin-4-yl)propyl, 2-(piperidin-1-
25 yl)ethyl, 3-(piperidin-1-yl)propyl, 2-(piperazin-I-yl)ethyl,

3- (pi per aziwodonekkd Propyl , hydroxy, nethoxy, 2- hydr oxyet hoX\pcT/EP98/06472

3- hydr oxy- propoxy, 2- nethylan noet hoxy, t hyl am nopr opoxy,

2- di met hyl am noet hoxy, 3- dlnethylan1noprop§§ 2- (nor phol i n-4-yl ) et hoxy,

3- (nor phol i n- 4- 'yI')pr_opoxyCE? gg eri ¢y-n et hox
3-(pi peri di n- 1-yl ) pr opoxy, G20 erfg#d %%‘lylx’oxy or
3- (pi perazin-1-yl) propoxy.. coyﬁqgﬂﬁhbwﬂewhyaﬁfge%mmuﬂawqg formul a |

in which R6 is hydrogen, alky eteroal kyl,” het'erocycl yl al kyl haI o,
cyano, nitro, am no, rmnosalkakybnt ed am no di subst ituted am no, -

- (al kyl eng) = COOR[ 4 (wh

Ewhe]re R[erR[r] anderr ;Be]ehgﬁmrlﬂla}l %‘%ﬁ? ﬁ}%#@pgxgp;ﬁxy] 5 g
err] a err]6 h th h
forma %gterocycl e% %ﬁg%ﬁ%h% é&%cﬁé&g%ﬁg%&g}rﬁc&rﬁg tf) gyaﬁ(rjeRla; ?i: ?g
al kyl, amino, nonosubsti tUI@@:NWWNRHR‘@Iwh&%tR’t"pRB(huﬂrRﬁohdependai{t@r |
(where Rlerr] is hydrogen, alky het eroal k or heteroc lal kyl), ------
is 10 bet Mepreseahhyque@rm] alkybnuR and f@ggﬂeﬁrpar.eeﬁégknw %9 -

formula (), éﬁ %‘\g a rlng al so such are preferred
wherein is a \% eﬁt}é"dh8§e98fﬁ'wyo} and R6°i s hydrogen, alkyl or
hal o; particul arl y wher ei n_&HiRs* H%R“H %lk uh@-gelﬂg rﬁéﬂgr&]ycl -a
4-pyridyl or 4-pyrimdinyl ring optlonal y substltut Wth.a substl uent

sel ect efb 15  alylparylparalagl, ﬁ;dterodﬁﬁ&%r heteeoareﬂkyh@amca}aely WMeijnt Ly ofs -

- each
1s hydrogen methyl methoxy, ﬂuoro or chloro and R 1s a 4-pyndy1 rmg

“amino, methylammo d1methylammo acetylammo methylsulfonyl- )
amino, 2-hydroxyethyl, 2-hydroxyethylamino, 3-hydroxypropylammo 2-
15 aminoethylamino, 2-aminoethyl, 3-am1nopropy1 2-d1methy1am1noethyl,
| methoxy, 2-hydroxyethoxy or 2—d1methy1am1noethoxy, partlcularly
o wherein R’ is hydrogen, R isa phenyl rmg substltuted Wlth one or two
_subst1tuents selected ﬁ'om methyl, ﬂuoro chloro or methoxy, and R’is . -
hydrogen, methyl, chloro, fluoro,. 2—hydroxyethy1 2-ammoethyl or 2-
20 dmethylamlnoethyl particularly wherein R* i is hydrogen, methyl ethyl,
-hydroxyethyl 3-hydroxypropyl 2-am1noethy1 3-am1nopropy1 2-
methylammoethyl 3-methy1ammo-propy1 2- dlmethylammoethyl 3- _
d1methy1am1nopropy1 2-(morphohn-4-y1)ethyl 3- (morphohn-4-yl)propyl
2- (plpendm-l-yl)ethyl 3-(piperidin-1 -yl)propyl 2-(p1perazm-1-y1)ethyl
25 3-(piperazin-1-yl)propyl, hydroxy, methoxy, 2-hydroxyethoxy, 3-
hydroxypropoxy, 2—methy1ammoethoxy, 3-m§thylam;popropoxy, 2-
dimethyla.mino-ethoxy,' 3-diniethy1aminopropoxy, 2—(morpholixi—4-
ylethoxy, 3- (morphohn—4-yl)propoxy, 2~ (p1pendm-1-yl)ethoxy, 3-
(piperidin-1 -yl)propoxy, 2-(p1perazm— -yl)ethoxy or 3- (plperazm-l-
30 yl)propoxy; particularly wherein R’ is 2-(2-hydroxyethylamino)-4-
pyridyl; R?is 4-fluorophenyl; R’ is hydrogen; and R*is hydrogen;




ot her hydrogen, al kyl or heteroal kyl) or -OR (where R is alkyl or

het eroal kyl); particularly wherein R2 is a phenyl ring optionall

substitut ed WPOH2B& or two substituents selected from al kyl ,--PHE%W%?“Z’CR
where R is alkyl; particularly wherein R4 is884drogen, alkyl, 20

cycl oal kyl, heteroal kyl, acyl, heterocyclylalkyl, -ORS (where R5 is

hydr ogen, al ky hanhéliye B4l fivdrophei§l)e2-(2-Y2-hyd@bigethylarhinddypyeidin-£ybi-1H-

- (al kyl ene) - CO- (al kgeeﬁe%-z \xgerelyr?: {Z}z—i S cyanj:‘()y;’@l -%OCR? vv?lﬁere R7 |yg

hydr ogen or al pyrrolpd3,2-bjpyridine. -CONR{ err] is hydrogen or alkyl and
Rlerr]is.alkoxy or -(alkylene)-COOR[err] together with the nitrogen atomto

which they are attagched forma heterocycle:. rr] qLRAdep ntly.__:
repr esent hydrogenq%Poﬁg PS&PT "u‘ﬁc%ﬁ%%%ﬁoéﬁﬂ%???“\/ﬁg‘f@n is For 3
and Rlerr] is hydrogen or alkyl; orﬁm where R err] is alkyl,

yp

het er oal kyl , heterocyclyl- 5 al } aryl, aralkyl, heteroaryl or

heteroaral kyl | HfivebAS SRELORISIAIA RO~-sidW grils RepiBBbiildd by Triiila (9), Uor ©
I S t the

or chloro; and RLis a 4-pyridyl ring optional ubstituted a
2-positi oh w t {Vaos(MBtalsoenth aee prefetréd wherdin Qnis RO-; paxtiodlariyrwherein

di et hyl am no, _2-hyd t hyl, . 2-hyd - ethyl.aqipo, 3-h | am no,

2|_ gﬁ nge? hmyrgmféé,s)i'g{dg‘)%e 4 1, cyclo 0})’&;’/ het(:aero%/h?yri| ﬁgterocyc)[}c'jfa?ﬁg'll?i'n%& am no
-OR"(where R” is hydrogen, alkyl, heteroalkyl or heterocyclylalkyl),
-(alkylene)-Z" or -(alkylene)-CO-(alkylene)-Z" wherein:

Z" is cyano;

10 ' B -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



10 3- ami nopropyl, 2-dinethyl-amni noet hyl, nethoxy, 2-hydroxyethoxy or 2-
di nmet hyl am noet hoxy; particularly wherein R6 is hydrogen; and R2 is a
phenyl ringyguhmistd uted with one or two substituents sel ect eg¢T/RPOSV6EE hyl |
fluoro, chloro or nethoxy; particularly wheggin R4 is hydrogen, nethyl,

et hyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-am noethyl, 3- 15 am nopropyl ,

e e T e R T

2- (plper i - pu¥libelabl whird RVl g RSP et ok @EGA7ar cHloMs) ot hyl

3- (pi perazin-1-yl opy roxy, met ydr oxyet hoxy,
3- hydr oxypr opang ldg}s Wlmi;wlrrmhp&waﬁylsnbs@tutedm aasnb&tmmpbxy

IOI(BLP:;?E Wp%gxy partlti?upga?&y\r/é%ﬂjf &@‘&%Q{ §Irnll'ldyﬂ R2 is 4-
u

2-
3-
3-
(
f

4-
I

c

i n which %&meﬂyﬂaogenemypam@erbawwemr&tlé hydyegsm;and R’ lﬁhal 0,

YTyt ane) - cBRRRYT HR PRt Riad W& pBbE Bn Sy BRI Bk OS5

(where R[err] if\dBperiestol m&awi&*&hoﬁydp&gmmaﬂ ad:ﬂféﬂemwlawmg@md R16

together with the nitrogén .atomto. whi ch t hey: are attached
10 methyl, ethyl, 2-hydroxyethyl 3-hydroxypropyl, 2-aminoethyl, 3-amino-

propyl, 2-methy_1ammoethyl, S-methylammoq_m_pyl, 2-dimethylamino-
ethyl, 3-dimethylaminopropyl, 2-(morpholin-4-yDethyl, 3-(morpholin-4-
yDpropyl, 2-(piperidin l-yl)ethyl 3- (piperidin-14yl)propyl 2-(piperazin--
~ 1-ybethyl, 3- (p1peraz1n-1-y1)propyl hydroxy, methoxy, -hydroxyethoxy,
15 | -hydroxypropoxy, 2-methy1am1noethoxy, ?.-methylammopropoxy, 2-
d1methy1ammoethoxy, 3-dimethylaminopropoxy, 2-(morpholin-4-yl)-
ethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-1-yDethoxy, 3-(piperidin-
| 1-yl)propoxy, 2?(piperezin-1-yl)ethoxy or 3-(piperazin-1-yl)propoxy.

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

(el ... o
20 between B and —CR1 and ~ is a group represented by
” formula (S) (V) or (W) and R2 is an aryl nng, 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"
[where R is hydrogen or a_\lky_ll and R" is alkyl or (alkylene)-X where X is
hydroxy, alkoxy, .amino, alkylamino, dielkylamino or -S(O) R (ovhere n
is 0 to 2 and R’ is alkyl)]; particularly wherein Q is -NR*; particularly

((jlrmmre';)%: ?;ln Ee ﬁ%fﬁ;ém&mqég’?%%vm no ‘3"&1%@0 gpﬁl i n- 4 yl ) et hoxy,

or ophenyl amdo%yb%ﬁﬂre@hyhmmeﬁm, mkthéxj,lmhydmgoyhoxﬁof pyridin- 25
yl')-5H-pyrral o] 2, 3-b] pyrazine.. Anpng-those -preferred conmpounds, of fornula



- 63 - forma heterocycle), -S(Of[err] (where nis an integer fromO to 2
and R err] is alkyl, amno, nonosubstituted am no or disubstituted am no)
or -OR[err] WOR@6@ er] is hydrogen, alkyl, heteroal kyl or PCI/EP98/06472
heterocyclylal kyl), ------ is between B and -g§Lerr] is an aryl ring and
[err] is a group 5 represented by forrrula (V\) and Rlerr] is hydrogen,

al kyl ‘or hal o ayRereiHH" i8'£4 o2 oftionARY Subktidated
wherein R1L is a 4-pyridyl or [)e)?rll m di‘nyl’ r| ng opglgngn ys’substltuted with

a substituent swithcd substitirentaetected fydm hebERalkylh NBRR (wherd:R amd R' are,
e TR R T
s al kyl or eny
[ ti |1 { { t f
0 kot Phar o or "aGis Y BRRAGIO) B feflerd ROISHAROEH T iy P 2005 [ OOL |

met hyl, nmgt hoxyhy dﬂogé Oalliyl O |-(HIR Kleﬁwﬁhbﬁexémbﬁylamaﬁ aiiihenal |y
p

substltut ed at t he osition with a substituent selected from am no,

met hyl ani no, diatlytaming,dial lméammqutndkylemwroczclnymm@ﬂw ani no,
3- hydroxypropyl 23 eth no
2-di net hyl - rft}ﬁslli&f"t nggﬁBX 1m2 F8§y§€qg§§/&§ﬁe‘fyﬂﬁ“r§ ﬂ;g %@:ﬁgg‘;ﬁ/hoxy;
particul arl y \M‘ngz 4 Fﬂgg g ?]ﬁgﬂ I tuted
with one or t )g’t .B?%g% g@ﬁg@{'&ﬁ?& %%ﬁﬂf‘ , Ir%iélrg oro%tror
met hoxy. 20 -(alkyl &t X evhexelX iohpdodxy, Iaﬂ:mnamﬂmdsaﬂiyl&minu,l al is the
group of conpounds. represented b)ﬁ Formula (la):

10 dialkylamino or -S(O) R' (where n 1s 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 Ra 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-



-64 - Rerr] is hydrogen, alkyl, alkenyl, alkynyl, hal oaLkyl, cycl oal kyl,
cycl oal kyl al kyl, heteroal kyl, acyl, aralkyl, heteroaral kyl, heterocyclyl,

het er ocycl Yagbduve24 het er ocycl yl car bonyl , “OR (where R5 is peW/Ergses47Rl kyI
het er oal kyl or heterocyclylal kyl), 5 .56- -(alkylene)-Z or
-(al kyl ene) - CO- (al kyl ene)-Z wherein: Z is cyano; -COOR[err] where Rerr] is

hyd
S ky2or ol kopbling, Slarery iF B ddayolREARE, 3 HodroryproprldMEieen,
whi ch they ar anfihbethydamins, 2-aminbethyty3-aminbprogl, Zmehyﬂemhyoe‘chgl esent

hydr ogen or al kyl, or R‘[err] and E[err]" together are - rr] where nis
S\h or 3 and R m&t}loxx, rpydaseiethexy pk Prdimethykaminoet. hoxy,partlc'ﬁar Iy [er r]
ere R' [err]

het er oar yI W}Hﬁrs r‘bg‘t I X/{ﬁrer gﬁleia(%ﬁh RAhgtﬁcefg}%% lr#é;‘ %‘g%getﬁt‘%%%% %’ her is

-CRlerr]g Fﬁb %ub?ﬁ%éﬂts' seldbtéd AP methlfy | fludie! elilegd k¥ methoxy;

het erocycl yl a hal o, cyano, nitro, am no, nonosubst i tuted anino,

chl[ Z ;JP]St : ; u':] eg?gni?ailgf]ag\lwheremR m}mm,rmethxlaeﬁwleﬁé)ydm@hb’] Jwher e
ininslependent ?/y RIAPY. ﬁ&@@g@?ﬂq %n?iﬁ?"rié{ r%‘mc%ggfi%%“\?ﬂ‘ﬂ Bhe

rogen a GinSiho
(vvherg n i Sog#l mggéi}"# Pia%)}g ?ﬁ%@%ﬁ&@%ﬁﬂ}% %%ﬂeQWno ngr‘?gu{)st i tut ed

(morpholin-4-ylethyl, 3-(morpholm-4-yl)propyl 2- (plpendm-l-yl)ethyl
10 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)-

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—ﬂuoropheny1)-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, CE': 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, heterocyelyl or -S(O),R (where n is 0 to 2 and R is alkyD)]
or -NRSO,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, alky], heterocyclylalkyl or heteroalkyl), -NR*C(O) R’



25 ino or disubstituted amno) or -OR (where R 8 is hydrogen

al kyl , heteroal kyl or heterocyclylalkyl); [err]is heteroaryl; [err] is aryl
or heteroar WOR24err] is hydrogen, alkyl, alkenyl, alkynyl PCREPBHINTA
het er oal kyl, 30 cycl oal kyl, cycl oal-i3d al kyl, cycl oal kyl t hi o,

aral kyl, heteroaral kyl, heterocyclyl, heterocyclylal kyl, halo, cyano,

nitro, amno, rwhese R ishyteskenoralkyliagidiR' isthyddgen] amyl%@ytak%rm,e)-x -
65 - sul fonylam no, -ORlerr] (where [err] is hydrogen, alkyl, heteroalkyl

or heterocycl yVenexg X is relkoxyusanino, elitylaminhydiallgylansinoal kyl ), e
or Lo 1] toget RERORR) BRBarTdteh oRtiaRally st Sheny, HhidgRigof '
attached form aS{g{nRr Hﬁfeeﬁii()l%@éﬁ&'ﬂ' is \Aﬂ?;m rNR%OZR"i[%%QEstrom 0to 2

and Rlerr] is al eteroal kyl, amno, no ubst it ut’ed amno or

di substi tfut ed dnyidrogen of alkyll ek R" 78 aﬂxyl-o(ra(adkylaBm))_-)C\AQ}n}(e&é B%%sahyx]lro&y,
wherein: Z" is ano; 10 . . -COOR[ err ler e err] is
hydrogen or al l@;ﬁ? ’ %Pﬂlfyl\ﬁﬁtlp@s Mﬁﬁ@@é’ﬁ?ﬁ'@éb@ﬁ/ (Where 5eist0 t8/3r ogen

Ly ¢ o oy e R AIAEND] o OR (Wiferd' R 10881 3 HBtbRMRY ! phASeBE
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—pyridyi 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 substifuents 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, -COOR4,
-(alkylene)-COOR4 (where R4 is hydrogen or alkyl), -CONR15R16
(where R15 and R16 independently represent hydrogen or alkyl, or R15
and R1¢ together with the nitrogen atom to which they are attached

25 form a heterocycle), -S(0).R17 (where n is an integer from 0 to 2 and R17
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

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

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



[ err] ndependently 15 represent hydrogen or alkyl, or [err]
together are [err] where nis 2 or 3 and R err] is hydrogen or al kyl; or
-[err] is alwgbyndsed er oal kyl , heterocyclyl al kyl, aryl, aral kKipcr/Erosseonry!
or heteroaral kyl; and thei r pharmaceutical |y ggcceptabl e salts, prodrugs,

I ndi vi dual isoners, and m xtures of isoners. Anpong the conpounds
such are prefer r [ Qis -NR4-;
particularly vvhﬂﬂ ﬁ@%ﬁ'kﬁ}l %ﬂe&é"%}h@ﬂ’cg’i ?ﬁfd\f%@e#{%"ﬂqé% aryl ring;

particul arly wRaTé @qemhélshﬁdmg%afksdnhah@nheﬂeymlkghn al kyl or

hal 0; part : cum\falﬂmm $ whedin Rl'ie'grl d4P$1k¥%;£ aﬁ;gt »asil | 25
particularly where pyri dyl = or yri ng QptLonally
substituted w tS% é@ﬂ%ﬂ@e‘m%ﬁ’é@ww&ﬁf NEHRere R
agg (Rwhare IR ndéwﬁeﬁle:lthudﬁ' aea@ﬁdéﬁdiﬂenlﬂmmn otfi dﬁfgeiﬁfam grky! )h Olr
- ere Ri Ky P e| n,. a pheny
ring optionall 3‘33 alky by & tﬁ?ﬁh&ﬁ%k&s%%ﬁl&u F%?"ﬁyel ect ed
from al kyl , halwhtmemm mﬁaqulmﬂ?llrmgbmbnahyasubsmhﬁedmﬂ:mmrm is
hydr ogen, aI KYlgy B ocycl yl al kyl ,
_OR5 (where R51s ﬁ%?@g@éiecgﬁfﬁ%%%'lwrh ﬁ(&/,{ o "Ymh‘?q'gr%ég;c £ kyI)

- (al kyl ene) - z dartical aﬁ hydeogen, 2 1, acyl,

10 heterocyclylalkyl -0R5 (where RS is hydrogen alkyl heteroalkyl or
| heterocyclylalkyl) -(alkylene)-Z or -(alkylene)—CO-(alkylene)-Z wherein:

Z is cyano, L
-CO(‘)R7 where R is hydrogen or aJkyl __
L -CONR"R9 Where R" is hydrogen or alkyl and R9 is alkoxy

15 | or -(alkylene)-COOR7 or R® and R° together with the mtrogen

atom to which they are attached form a heterocycle;
. -C(-NR”)(NR“R”) where R®, RY and R® mdependently
represent hydrogen or alkyl or R® and R11 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; partlcularly 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 ethylarnino, 3-hydroxypropylamino, 2-aminoethylamino, 2-aminoethyl,
3-aminopropyl, 2-di_n1e__thy1_-aminoethy_l, methoxy, 2-hydroxyethoxy or 2-
dimethylamino-ethoxy; particularly wherein R°® is hydrogen; R*is a
phenyl .rin'g 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—dimethy1aminoethy1;
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-



-COOR7 where R7 is hydrogen or alkyl; 5 -CON[err] where
[err] |ndependentl r epr esent hydrogen or alkyl or [err] together with the
ni trogen at oMPPY2MR*ch they are attached form a heterocycle; PCEAEPPS/6472

i ndependent |y represent hydrogen or alkyl or-8f§err]together are [err] 10
where nis 2 or 3 and R err] is hydrogen or alkyl; or -COR err] where

Rlerr] is al kyI(mONPhehn€4—yDéth;l‘l;9Bﬂ‘mphblih-4-94)bi‘d)pylazB(blpeﬂi(ﬁhkl/iyl)ethyl

het er oaryl or groaral kyl . particularly wherein err hydr ogen,
met hyl, fluor O%IEW% sd)nronybrz-fplpgrwn—}ayl)eﬂwl 31(p]g>60'pzmlaﬁﬂ)gropyl

Sist e E%d%yﬁjox%géwﬁ’bgfwme oI RHATPHbR AgBtrL- "

2- di met hyl am neghihveth o o, oet hoxy;
particularly wherein R%gfs hydrogen % |§£ié) %ﬁ?lyt% ring suglétlt’uted W th

ong %; tvﬁ)hsgbdnmeﬁhyllasnmm:zpm, 12=(1nmr;ﬂ1dh%dl-4-yfl)ethony, %morpﬁxﬁﬁrlxmt hoxy:;
an i s hydro B yor o roxyet hy
2-ami noet hyl o rﬁpm’%h’&ﬁ?ﬁé&'ﬁyﬂ%@&ﬁh %ﬁpmendwﬂé BPrROREY, 2- hydr ogen,

thyl, ethyl, LY I
21-3 amynoprGOpzl : (él- ﬂ(y%ﬁ noe?%?r Q{(S{I%%E{ﬂ gynxl 5085%) é{’haﬂy wherein
2- di met hyl am nﬁwnl-pyﬁdsil, ﬁtlbw-ﬂmm@ KIR® id hﬁ%g@&%@ﬁﬂﬁ&hﬁyl
3- (nor phol i n-4-yl ) propy 2-(pi peridin-1 yI)eth
3- (pi peri di n- 1Dame} B’ogjﬂ @r@phps.’&'ﬁzl-me_thyl-)?dpyyidm 4-yh-1H-pyrrolo-[3,2-

3-(pipergzin-1 hydr oxy, nethoxy, 2-hydroxyethoxy,
3- hydroxggpropoy@@%hyl am no- et hoxy, 3-nethylam nopropoxy,

2-di met hyl am no- et hoxy, 3-di methyl - am nopropoxy, 2-(norpholin-4-yl)ethoxy,
3- (nmor phol i n- 4-yl') PHABAY Yhose preferred compounds of formula I in which R’ is

hydrogen, alkyl, heteroalkyl, heterocyclylalkyl, halo, cyano, nitro,

amino, monosubstituted amino, disubstituted amino, -COOR",

-(alkylene)-COOR™ (where R™ is hydrogen or alkyl), -CONR*R* (where
15 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 amino or disubstituted amino) or -OR“ (where

R” is hydrogen, alkyl, heteroalkyl or heterocyclylalkyl) ------ is

20 between B and -CR'-, R’ is an aryl ring and GI: is a group
represented by formula (S); R’ is at the 7-position; and R® is hydrogen,
alkyl, alkoxy or halo also such are preferred wherein Q is -O-;
particularly wherein R’ is hydrogen, alkyl, cycloalkyl, heteroalkyl,
heterocyclylalkyl, halo, -OR" (where R is hydrogen, alkyl, heteroalkyl
25 or heterocyclylalkyl), -(alkylene)-Z" or -(alkylene)-CO-(alkylene)-Z"

wherein:

Z' is cyano;
-COOR™ where R* is hydrogen or alkyl;



(piperidin-|l-yl)ethoxy, 3-(piperidin-1-yl)propoxy, 2-(piperazin-1-yl)- 30
et hoxy or 3-(piperazin-1-yl)propoxy; particularly wherein R3 and R4 are

hydrogen; Rwo®néemyridyl; and R2 is 4-fluorophenyl; nanely, per/posncsrz 67
- fluorophenyl)-2-(pyri dyI 4-yl) -1 H pyrrol oté*oz b] pyridine; particularly
wherein R3 is hydrogen; R4 is nmethoxy; R is 4-pyridyl; and R2 is 4-

fl h | ; I 3-( t - 2- - |-|.
(| voropheny! | narely, 3 (4 eReRBSaL e TR Gl By stided
(rmor phol i n-4-yl) et 0 prﬁxdndRﬁotogathe%venhlmrﬁ ii'atoﬁ?rre' Y,

3- (4-fluorophenyl)-1- [deirlmrpho?'l n-4-yl)ethoxyl -2-(pyridyl -
1H pyrrol o] 3, 2-b] pytoi & theyr arecatitach fahmehetmcydehydrogen R4 is

hydroxy, R is 4-pyridyl, or oph 2 NaRLy. 3- (4-

f%luor oghenyl) 1- hSdr oxz 2- (@&%W %ﬁ?’ym y’ﬁ’?@é’ﬂ?ﬂ%‘lﬂio
articularly where B is
2- pylri gy? gnd R3 :%p?éﬁ uoroph %:ar am;y Pr @(%@ﬁﬂu% ophen d.rﬁh?f’%)’ !
pi peridin-1-yl)et howhbréu(w}lrorcﬂ and R islhj&mgentwqﬂﬁylzob] pyrl di ne;

particularly wherein R3 is hydragen; (m)rpholln ethy Rl S
4-pyridyl; and R2 is 4-fl uol ewﬁereﬁarﬂém}kyleh@hquauw éﬂ'? 1,15

part§oul ar |y VSRR, BRI Aotk ?%ﬁ%lpbﬁiﬂ?lﬁarbh?%@?%lﬁffwaﬁl s

4-pyridyl, ancyrédylsori-bl Nvihg o g%ﬁhn youbdtithted ﬁmxhbsﬁt\{e%t
pi peridin-1-yl)ethyl]-2- pyr|d|n4yl | H-pyrrolof 3, 2-b] pyridine.
10 selected from heteroalkyl, - (where R and R' are independently of

each othex_' hydrogen, alkyl or heteroa.lkyl) or -OR (where R is alkyl or
heteroalkyl) partmularly wherem R*i 1s a phenyl nng optlonally
subst1tuted with one or two subst1tuents selected from a]kyl halo or
- -OR where R 1s alkyl parucularly wherem R is hydrogen, methyl,
15 | _methoxy, ﬂuoro or chloro and RJL is a 4—pyndyl nng opt1onally substi-
- tuted with a substltuent selected from ammo methylammo dJmethyl-
| :_._ammo, 2-hydroxyethyl 2—hydroxyethylammo Z-ammoethyl 2-d1methyl-
: ammoethyl methoxy, 2-hydxoxyethoxy or 2-d1methy1am1noethoxy,
parhcularly wherein R® is hydrogen, and R’ is a phenyl ring substituted
20 with one or two substituents selected from methyl, fluoro, chloro or
methoxy; particularly wherein R’ is hydrogen, methyl, ethyl, 2-hydroxy-
ethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-methylamino-
ethyl, 3-methylamino-propyl, 2-dimethylaminoethyl, 3-dimethylamino-
propyl, 2-(morpholin-4-yl)ethyl, 3-(morpholin-4-yl)propyl, 2-(piperidin-1-
25 yl)ethyl 3-(piperidin-1-yl)propyl, 2-(piperazin-1-ylethyl, 3-(piperazin-1-
.yl)propyl hydroxy, methoxy, 2-hydroxyethoxy, 3-hydroxy-propoxy, 2-
methylammoethoxy, 3-methylam1nopropoxy, 2-dimethylaminoethoxy, 3-
dimethylaminopropoxy, 2-(morpholin-4-yl)ethoxy, 3-(morpholin-4-
ybDpropoxy, 2-(piperidin-1-yl)ethoxy, 3-(piperidin-1-yl)propoxy, 2- -
30 (piperazin-1-yl)ethoxy or 3-(piperazin-1-yl)propoxy.



Anong those preferred conpounds of fornmula la wherein Ais 20 mtrogen
al so such are preferred wherein Qis -0- or -S-; particularly wherein

an aryl ringVO&Ka06R8 is at the 7-position; particularly wherePRT ’§§9q/‘£‘472
hydr ogen, al kyl, cycloal kyl, heteroal kyl, he6&r-ocyclylal kyl, halo, -OR9
(where R 9 is hydrogen, alkyl, heteroal kyl or heterocyclyl- alkyl),

- (al kyl ene)-Z" or A@éﬂgtﬁ&)pﬁ&ﬁéﬂ@h@w of fbanala] iR which RS is Z"
i s-cyano; -COOR[err] where rr] i s _hydrogen_or _al k CONR[ err] where
[err] i ndependbyaregens alkyle heterpallagehetaroeyalylalisyl, %@lq,]cy@@ge@ﬁm, with the

ler ] ndapenaBiir mopeaSts@hiel AR f\iqaﬁwt@%%%l%ﬁfy CORener are

[err] where n L@neymheﬁmﬂ[ ﬁ&feSRh»iQ gg@doablwl) -mommrr]where

4D

Rlerr] is al kyl, heteroal kyl, heterocyclyl- , aryl, aral 2/

het eroaryd or (mhere)Rﬁﬁhhd R6 pndependemtlyyrezpresmir&lﬁiragsna)rzhlkyl |oar;R Sor
4-pyrimdinyl r ptionally, suRstifuted with a sybstjtuent cted from
het er oal kyl , RR&QRI% gh ﬁne mog%em&emshlyﬁ 2 ed

hydrogen, al kydh DELEIOGIS s@gﬁ#ﬂ&@%&&?ﬂ&ﬁ%{ﬁ h ¢ tltutl )

particularly erein ring opti ed with

one or two subgd ants&niﬁnﬁehﬁ@haghﬁitfﬂﬁtéd ledinolv! disabstitdledlzatiinoR o SORRY | ;
particularly wherein R6 i s hydrogen,

(where R18 is hydrogen, alkyl, heteroalkyl or heterocyclylalkyl), ---=-- is
GL
10 between B and -CR1-, 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 RS is hydrogen, alkyl or halo;
particularly wherein Q is -NR#-; particularly wherein R! is a 4-pyridyl
or 4-pyrimidinyl ring optionally substituted with a substituent selected

15 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 R2 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,

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;



met hyl, fluoro or chloro; and Rl is a 4-pyridyl ring optionally substituted
with a substituent selected fromam no, nethylam no, dinethylam no,

2- hydr oxyetiybopo2d1ydr oxyet hyl am no 2-am noet hyl , 2-di net hylcamEpogessid
et hyl, met hoxy, 2-hydroxyethoxy or 2-dinet hydzzlrml noet hoxy; particularly -

wherein R6 is hydrogen; and R2 is a phenyl g substltut ed with one or two
substituents selected from ko 1 chl QK0 ti uI arly
wherein R3 is hydrogen, mef ‘-rtl\?ié ?(R{#‘%é)wy By ;Hgﬁ{ nﬁ; $ Hpyl, .

2-am noet hyl, 3-am Roapsomnt! P ® - -
3- met hyl am no- propyl ; B 2-di n}%ayc% ?Eltrlnhﬁoet I;HI}R |drr%th glrlnelr'lgfe p(rco )

2| (m)[]lolhOI i n-4-yl )aghﬂe n3T Zrmrra)bnﬁ[m’ rhrhydmgenplr,alkylﬁ prpelrl di n-1-
t 3- 1 2-
é ?Sgpér azine b Py propyl | - Bheredt oy éﬁgm@wh%wocydyl-
r oxy- pr opgi )
2- d|>lmet hyl gm noeﬁ’l ag'gl %M&aﬂé%g%ré’q%lhf%#%mmgﬁ§ Ywherein R

2- (mor phol i n- 45 ¥ )&neﬁryﬂ nﬂeﬁﬁ@?’ fihfbro)bh‘)ch.ldiﬁ%ﬁd R1 is a 4-pyridyl ring
2- (piperidin-1-y )et oxy, in-1-yl) propoxy,

( pi per azi n-1- ;ﬂpﬁmﬁw&lyysmtﬁu@qﬂ 9bt1a&2ﬂ>0311w1) mtlpawbShhmrgt selected fpunds of

I/morerlejl z; IQaI 2I _so such %hﬂgref er rein 2 | .S, Ni téﬂgﬁ%b&&r_ﬁyﬁgl arly

particularly | kyl or
hal 0; parti cu@??%efelﬁy&%%%;%%g%% ?Qm]ﬁp%h?@af1§f&c?%é et eroal )Iéyl
particular!y \fhamihopropylc2-dimethyl-aminoethyl, nmth-éxy,@-hwdmkyathoxy op 2- .

optionally substituted with a substituent sel ecte ro
P Y dimethylaminoethoxy; particularly wherein R‘gj is hyé?ogen, and R2isa

phenyl ring substituted with one or two substituents selected from

methyl, fluoro, chloro or methoxy; particularly wherein R4 is hydrogen,
_ methyl, ethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-aminocethyl, 3-

15 aminopropyl, 2-niethy1aminoethyl, 3—methy1amino-propyl, 2-dimethyl-
aminoethyl, 3-dimethylaminopropyl, 2-(morpholin-4-yDethyl, 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-diinethylaminopropoxy, 2-
(morpholin-4-yl)ethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-1-
ylethoxy, 3-(piperidin-1-yl)propoxy, 2-(piperazin-1-yl)ethoxy or 3-
(piperazin-1-yl)propoxy; particularly wherein R1 is 4-pyridyl; R2is 4-
fluorophenyl; and R? is hydrogen; namely, 7-(4-fluorophenyl)-6-(pyridin-

25 4-yl)-5H-pyrrolo[2,3-blpyrazine. | |

Among those pfeferred compounds of fdrmula Iin which Réis
“hydrogen, alkyl, heteroa]kyl heterocyclylalkyl halo, cyano, nitro,
amino, monosubstituted amino, d1subst1tuted amino, -COOR,
~(alkylene)-COOR4 (where R is hydrogen or alkyl), -CONR15R16
30 (where R15 and R18 independently represent hydrogen or alkyl, or R15
and R16 together with the nitrogen atom to which they are attached




het eroal kyl, -NRR (where R and R are independently of each other

hydr ogen, al k or heteroal kyl) or -OR (where R is alkyl or heteroal k _ﬁé
particul arl Wéﬁ%’?@?ﬁ R2 is a phenyl ring optionally substitut EGTW?W‘%
two substituents selected fromal kyl, halo argg OR where R is al kyl;
particularly wherein R4 is hydrogen, al kyl, cycloal kyl, heteroal kyI acyl,

het erocycl yl al kﬂzsirmaﬁeéexb 3> B@))nalh?ﬂhe&eﬂ is ahliﬁtegéieﬁ'&homtdﬂzlaﬁ R17
het er ocycl yl al kyI ) (aI ky ne) or -(aLkyl ene) - CO(aI kyl ene) - Z wher ei n:

10 alkyl ymmo MODORRbstitutedareir ar disubstibytbdoaming), rcora-IOéB:’r8

;Sg’sﬁ]ziwe:@l PGy e&dﬁ%?t%m&Eeséﬁsﬂéﬁgﬁé‘cﬁgﬁlm,aﬂ-le”]

het er ocycl e; 15 [err]independently represent hydrogen or
al kyl or [err] together are [err] where nis 2 or ﬁd [err] is hydrogen

or al kyl; or qgﬂn%b I b et a ycl yl al kyI
aryl, aral kyl, eteroa:?y i @%‘?%r %sa%!zil P;lggﬁc?cul ar | y V\}%gre?n R6 is
hydr ogen, 5met hyteprésented by forinhds (W)pand RéeisHydrogen Jalkyl ofihals al3¢ such

optionally substituted wiith a substituent selected from_.am no, nethylam no,
di met hyl ami no, @ﬁmtmfmyétwmrelrzQw&xymmﬂmwhewmﬁlhzﬁe@ HypyTigyl or

di hyl am h
parti cul arly wrsperieBhyEihe seipbAI e hetibiteich & soRybatEt SeuB | Lt e
with one or twWorsMiRéteroaIkyS mchﬁvﬂﬁbrE']??%HﬁR'Me milhgé’ﬁ&enﬂiﬂ bPEACI"

met hoxy; and R3 is hydro en, chloro, fluoro hydroxyet hyl ,

2- ami noet hyl orothed ihlydu'hg(ém ralkyibwﬂ;(ét;erpa]kyﬂ)r; or aORy(where R is alkyl or hetero-
10 alkyl); 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 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,

15 2-hydroxyethyl, 2-hydroxyethylamino, 3-hydroxypropylamino, 2-

aminoethylamino, 2-aminoethyl, 3-aminopropyl, 2-dimethyl-aminoethyl,
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.

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:



wherein R4 is hydrogen, nethyl, ethyl, 2-hydroxyethyl, 3-hydroxypropyl,
2-am noet hyl , 3-am nopropyl, 2-nethylam noethyl, 3-nethylam no- 30

propyl, 2-diwevdndezdri noet hyl , 3-di met hyl am nopropyl, 2-(ror phedrigbodnsarz
yl)ethyl, 3-(nmorpholin-4-yl)propyl, 2-(piperggin-1- yI ) et hyl , e
3- (pi peridin-1- yl ) propyl, 2-(piperazin-1-yl)ethyl,

3-(pi perazin-1-yl) 0@1&?’41}3#

3- hydr oxypr opoxy, IQRmat mﬁd)@,k@ywam nopﬁpé’l%;oalkyl .
2- di net hyl am no- et myclnamymm hyteronlia, ﬁﬂp@z’@lky?ﬂeﬁ&bﬁb@lkym 4-yl') et hoxy,
3- (nor phol in-4-yl) opoxy, iy i di n-1-yl)ethoxy

3- (pi peri di n- 1- yl ) gre$gagye }ir bpﬁepew lnﬁmd 1}131)9@@%90;16@?1)011}’1 -OR® (where

3-(pi perazin-1-yl) d .conpo formula |l a
wherern &1 m i rogididoetyl et fbuperieiilofh. o s
particul grly wherei-(alRgldrfe)@or Yyl ring, and R3 is at the 7-position;
particularly 10 wherein R3 is hydrogen, alkyl, cycloal kyl, heteroal kyl,
het erocycl yi al kyl , +alkylene@Q-(allydene)rZ whieseinydr ogen, alkyl. het eroal kyl

or heterocyclylal kyI ), (alanyl ene) Z" or -(aI kyl ene) - CO- (al kyI ene) - 2"
wherem Z" is cyano; J'.Zj - - COOR4 where. R2 i.s hydrogen or

s Soen Ponere Repgn e sy oo otk
het erocycl e; - -CONR'R’ where R’ and R’ independently represent

10 _ hydi‘ogen, alkyl or alkoxy, or R® and R® together with the nitrogen
atom to Whicli 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,),-
wherenis 2 or 3 and R is hydrogen or alkyl; or

15 . -COR® where R” is alkyl, heteroalkyl, heterocyclylalkyl,

: aryl, aralkyl, heteroaryl or heteroaralkyl;
one of A and B is nitrogen and the other is -CR"- wherein:
| Ris hydrogen,____a_lkyl,'_hgtero_alkyl_, heterocyclylalkyl, halo, cyano, |
nitro, amino, monosubstituted amino, .disubstitut_e.d ani_ino,

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 nis an
integer from 0 to 2 and R is alkyl, amino, monosubstituted

25 amino or disuﬁstituted amino) or -OR" (where R" is hydrogen,
alkyl, Hétéi'oé.lkyl or hete_roéyclylalkyl);

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,

monosubétituted amino, disubstituted amino, acylamino,




[err] independently 20 represent hydrogen or alkyl, or Rerr] and
Rlerr] together are -(CH err] where nis 2 or 3 and Rerr] is hydrogen or
al kyl; or - COR[%2P§24nhere R30 is al kyl, heteroal kyl, heterocy(?FSITEPS‘gPW?
aryl, aralkyl, heteroaryl or heteroaral kyl ; -@&ri cuI arly wherein Rerr] is
a 4-pyridyl or 4-pyrimdinyl ring tionally substituted with a 25
substituent sel ect edulfonyidrsiney, e@ herdfRY és hydrogesy, ellfylahdtaroaliryd or

Ris alkyl of het o GtRpEySlyIRIRY g?ﬁgﬂ%"‘%@ o Rors hy?raégiamiksﬂ g

optionally substitut 22 | I'Q}Hr I

hal o or -OR where R ??N‘? h] G&'f&%l cu arI y %de glﬂﬁé Iﬁﬁﬁg%r 0og Bgé‘ﬂ
methyl, fluoro or chralkyl, aﬁd{%nd R¥atopether with thmmwogemaedzhwosmlmh t ut ed
with a substituent selected from_am no,_ nethylan] no@ get hyl am no,

2- hydr oxy®et hyl , 2- mthﬁmyetalﬁsﬁlch@drfgmza hﬁt&i’éé‘!‘ﬂ?), Rrdwieram WD et hyl |

nmet hoxy, 2- hydroxyet hpx t #1.N0 o] c y wherein R6
is hydrogen; R2 is o gﬁ%ﬁgﬁ |(ﬂg°ng35’\ét$t a?é‘ﬁﬂa i%t%gg h%lng]r%’tm
substituents sel ect §fohéiBstRbted anfihb OF Gisuhitfiute® hmiiBbh Clalkylad) . Z wdrar | y
wherein R3 is hydrogen, nethyl, ethy 2- hydroxyet hyl, 3- hydroxypropyl

2- am noet hyl , 3-ami n(qikyl:eﬂe)—(ﬂ) (aﬂtyﬂqme)nZ'hwhergm 3- net hyl - am nopr opyl ,
2- di et hyl am noet hyl , .di met hyl am nopropyl, 2-(norpholin-4-yl)ethyl,
3- (nor phol i n-4-yl ) prop " is gyano;’ 5. (pi peridin-1- yI ) et hyl ,

3- ( pi per 56" n-1-yl)propyl, Z-éékﬁ?* %e'}e]l?.zyis?ﬁ§(§%gen 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; 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 -NR4-; particularly
wherein Q is -NR#-, particularly wherein R2 is an aryl ring; particularly
wherein R3 is at the 7-position; and RS is hydrogen, alkyl or halo;
particularly wherein R3 is hydrogen, alkyl, halo or heteroalkyl;
25 particularly wherein Rl 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 R2 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,



3- (pi perazin-1-yl)propyl, hydroxy, nethoxy, 2-hydroxyethoxy, 3-

hydr oxypr opoxy, 2-methyl am noethoxy, 3-nethylam nopropoxy, 2-

di met hyl am wo-9rbe2ty, 3-di met hyl am nopropoxy, 2-(norpholin-4pe R_RPHY
3- (nor phol i n-4- yI)propoxy, 2-(piperidin-1-y % et hoxy, 3- 15 EPRIRR
(pi peridin-1-yl)propoxy, (plpera2|n 1 yI)e hoxy or 3-(piperazin-1-

I \ B ti onpak Jf s db
b bcess whi chictt YRt Ok Ry RS R e AR P cheBRR EP PEr 3 20
wherein e Tatloyl o0l 2 SREin:
con\r/elrtl bl[er{%eﬁeﬁg gorl%up % and [gégfzé%ﬁggg}?gﬁ%sdaboveﬂeg%?g?mlintro'duci ng

a substituent R and/or Rlerr] into a conpound of fornula wherein [err]
R Rlerr], Wwandiscyamo;as above, and is - CHor -NH, or c)

i ntroducing a substi t uent hB7a.,C0o und qf formul erein and
Rlerr] are as abpve, or d)'&%qgemhleﬁﬁ 18 rB‘lﬁ?ﬁ’?ﬁ \li\',prul a
5 _ -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
represent hydrogen or alkyl or R and R* together are -(CH,) -

10 where n is 2 or 3 and R" is hydrogen or alkyl; or

-COR™8 where R is alkyl, heteroalkyl, heterocyclyl-
alkyl, aryl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein R®
is hydrogen, methyl, fluoro or chloro;_. and R1 isa 4fpyriay1 ring
optionally substituted with a substituent selected from amino, methyl-

15 | amino, dlmethylammo 2-hydroxyethy1 2-hydroxyethy1ammo, 2-
aminoethyl, 2-d1methylammoethy1 methoxy, -hydroxyethoxy or 2-
dlmethylammoethoxy, part1cu1ar1y wherein RE is hydrogen; R2is a

phenyl ring substituted with one or two _subst_ltuents selected from
methyl, ﬂubro, chlqrd or methoxy; and R? 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-am_inopropyl, 2-methylaminoethyl, 3-
methylamino-propyl, 2—dimethyl_ami_noefhy1__, _35dirﬁethy1aminopr0py1, 2-
(morpholin-4-ylethyl, 3-(morpholin-4-yl)propyl, 2-(piperidin-1-yl)ethyl,

25 3-(piperidin-1-yl)propyl, 2-(piperazin-1-ylethyl, 3-(piperazin-1-yDpropyl,
hydroxy, methoxy,_2-hydroxyethoxy, 3-hydroxypropoxy, 2-methylamino-
ethoxy, 3-methylaminopropoxy, 2-dimethylamino-ethoxy, 3-dimethyl-
aminopropoxy, 2-(morpholin-4-ylethoxy, 3-(morpholin-4-y)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 R3 and R* are
hydrogen; R1 is 4-pyridyl; and R2 is 4-fluorophenyl; namely, 3-(4-




wherein P[err] represents a group represented by fornula (S[err]), 5
wherein R err] is chloro or brono and R err] is as above, into a co ound
of formula IWOR@#n Rlerr] is al koxy, nonosubstituted or di BGHEFIY

am no, cyano or alkyl, or e) for the manufaeBdr-e of a phar maceutlcally
acceptabl e salt of a conpound of fornula I carrying an acidic and/or basic

substituent, lfuorosieshsA)-Riipgriayta-g 6163, 2-bipyriding; pactisubirlgal t .
Conpounds of this invention can be nade y the nethods dep| cted in the

reaction stcﬂennﬂla'bm\ﬂ%ehydrogﬂmwtmrmeﬂ?xg?%?sé+m’1‘3dﬁl, ] @’em%— used in
r rin

Clch a6 35 " SaroBRHS AR rﬂcﬁ?baa W51 e GREP T B
T a \

o Car o or epar e BBl R e Tl ol BE ety GherPHORS 1 hydNgR: ?““S?VHM g

procedurgs set ( okif-4- ngam\tﬁﬁﬁd i apdReRU-Auwesephenyteagent s for
Organi ¢ ?;/nt hes]:h?%Vol umegbl 177 John eyﬁand sons, 1991@S ﬁ? Rodd' s

Chemistry of Camnoely(S+dimstophenylqie2- ﬂmﬁrdmilmémibeﬁmwhﬂipmdgé\ﬁ'ﬂ)-

Sci ence Publ i shers 198 Organj c Reacti ol.u, 1-40,(JohnW.l ey and
Sons, 1991), @%@W@g{{!ﬁa Efﬁri)f W%erﬁl 7 HVVYQéPg&Hd Rédfis. ath

Edi t d h
Pulbl : gﬂ)ersalnnc %’r 9§¥9’§R re %ﬁd&ﬁg%@uﬁo@ﬂ%&? ?ﬁﬁst rative of
some met hods bBfldﬁ%ﬁﬂeﬁ?ﬁ-1QB?M&d2-(ﬁ§nHiﬂ~%-ym\1H1byﬁ%M{3!2-1@@;&?{&1‘&:!@?SI zed,

and vari ous
" 10 particularly wherein R3 is hydrogen, R¢ is 2-(piperidin-1-yl)ethoxy, R is

4-pyridyl, and R3 is 4—ﬂuorbpheny1, namely 3-(4-fluorophenyl)-1-(2-
piperidin-1-yl)ethoxy]-2-(pyridin-4-y1)-1H-pyrrolo[3,2-b]pyridine;
particularly wherein R32 is hydrogen; R¢ is 2-(morpholin-4-yl)ethyl; R! is
4-pyridyl; and R? is 4-fluorophenyl; namely, 3-(4-fluorophenyl)-1-[2-

15 (morpholin-4-yl)ethyl}-2-(pyridyl-4-y1)-1H-pyrrolo[3,2-b]pyridine;
particularly wherein R3 is hydrogen, R¢ is 2-(piperidin-1-yDethyl; R1 is
4-pyridyl, and R3 is 4-fluorophenyl, namely 3-(4-fluorophenyl)-1-(2-
piperidin-1-yl)ethyl]-2-(pyridin-4-yl)-1H-pyrrolo[3,2-b]pyridine.

Among those preferred compounds of formula Ia wherein A is
20 nitrogen also such are preferred wherein Q is -O- or -S-; particularly
wherein R2 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 heterocyclyl-
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;



WD 99/ 20624 PCT/ EP98/ 06472
-74- nodifications to these schenes can be nade and will|l be suggested to

one skill edwaodduezert having referred to this disclosure. Thgriipddbdsrs
materials and the internedi ates of the reactgon may be isol at egi. and
purified if desired using conventional techniques, 5 I ncl udi ng but not

the | fke. such mterials mag TR IAIRCRAT iher B 16 s dErRishandantiis
| el uding physi col meressiltvdiugon MGk, of Hien S RGN AIER P

met hods to synthesize conpounds of ) . Formula (1).
of Formula (1) wherwherenis 2ier HenddRnithypdmgetrraalkyl; o® is -Nerr] is a

group of fornmula (S) or (T) ot.her Qups, ar s defined in t Summary -
of the Invention are prepars %ovﬁlé%"@rﬁ%éaw’ﬁeg%éﬁ .queteFW?TBﬁa 2in
the presgnce | agqga' ] L 0X) ls

t - but oxi g'e, eg%%?}’n%iﬂ’gﬁjr es_pé;r;ltS ?e\?gﬁﬁf]?grﬁggs solﬁéé%ﬂg?‘gégwg&%éwml

ket 0- acet oni t rislaed-pyriztyledidapyrinfidingd mingoptithaly substitutellavitha |. et al.

OO S 22 2L R T R Conerl A0 ©
independently of each other hydrogen, alkyl or heteroalkyl) or -OR
(where R is alkyl or heteroalkyl); particularly wherein R? is a phenyl
10 ring optionally substituted with one or two substituents selected from
alkyl, halo or -OR where R is alkyl; particularly wherein RS is hydrogen,
methyl, fluero or chloro; and Rl is a 4-pyridyl ring optionally substituted
with a substituent selected from ami_nb, _hiethylamino, dimethyiamino,
_'2-hyd'roxyeth}.71, 2-_hydrpxyethylamino, 2-aminoethyl, 2-dimethy1amino-
15 ethyl, methoxy, 2?hydro§cyethoxy .or 2-dimethylaminoethoxy;
particularly wherein RS is hydrog'en;_ and R%is a phenyl ring substituted
~with one or two substituents selected from methyl, fluoro, chloro or
| methoxy; particularly \.7‘}-11''ex-'ei.n”ﬁ3 1s h}érogen, methyl, efﬁyl, 2;hydroxy-
ethyl, 3-hydroxypropyl, 2-aminoethyl, 3-aminopropyl, 2-methylamino- -
20 | ethyl, 3-methylémino-propy_1, 2-dimethylaminoethyl, 3-dimethylamino-
propyl, 2-(morpholin-4-yl)ethyl, 3-(morph01in-4-yl)propyl, 2-(piperidin-1-
yDethyl, 3-(piperidin-1-yl)propyl, 2-(pipé1fazin-1-yl)ethy1, 3-(piperazin-1-
yl)propyl, hydroxy, methoxy, 2-hydrdxyethoxy, 3-hydroxy-propoxy, 2-
methylaminoethoxy, 3-methyla1ﬁinopropoxy, 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 R2 is an aryl ring; particularly wherein R3 is at the 7-position;
and RS is hydrogen, alkyl or halo; particularly wherein R2 is hydrogen,




carried out inl the presence of lithiumdiisopropylamde or lithium
hexanet hyl di sil azane in tetrahydrofulran. -76 - In general, conpounds of
formula 1 amwoew206es ci al |y available or they can be prepared BSI/ERBH6HS

wel |l known in the art. For exanple, nethylisggicotinate is commercially
avai l able. O hers can be prepared fromsuitable starting materials such as
2-chl oropyri di Ggegd: BﬁIob&XMéﬁe(anr?Lk%yl Atichlardly whertisl | RIGE eyl vrigs aci d,
2- pyrazi necarboxylic acid ? 5- pyrim di ne-carboxylic acid,

4- pyri m di necapyrinyidinybring, opzmqaibra&ubsﬁrtateﬁ)mth o substituenteselectedfom

S ooyl aoet onpeFaali, BH: thata R LR PR peanneReRrES o SRl
pyri dyl acet oni %H ﬁgelfr%ih@& iléé%?‘o Wc{w&g géﬁlkgpbfhewm ;;l S

and decar boxyl cyano g I'na sult aqueous acl d such

as hydroby om ¢ pagtiulirdy wirgeih Rei@ag; hyl sinpidptidnally sebstitutedlwithone
conpound of fornula 4 can be prepare

dlrectly by reactin g
sodi um sal t of Oaﬁmllbséﬁuﬁntﬁﬁﬁlacmdmkﬂ,thﬁ 8 oe-Ofnhere &@eﬂky f
formula [err] reX|s hal 0 nsat i ne
of fornula 5 o&’ W?’r‘%iphés &f %P Yo %é&lk&l e%e cg
(e.g., chloro, )-ORY, f et dH]k
ot vl v %@fﬂ&yerylmgrp, ORMGrherR B8 HydRogén, Akl Ietér §10r |
heterocyclylalkyl), -(alkylene)-Z or -(alkylene)-CO-(alkylene)-Z wherein:

10 ' 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;

15 -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®8 where R13 is alkyl, heteroalkyl, heterocyclylalkyl,
aryl, aralkyl, heteroaryl or heteroaralkyl; particularly wherein R€ is

20 hydrogen, methyl, fluoro or chloro; and R1is a 4-pyridyl ring optionally

substituted with a substituent selected from amino, methylamino,
dimethylamino, 2-hydroxyethyl, 2-hydroxyethylamino, 2-aminoethyl, 2-
dimethylamino-ethyl, methoxy, 2-hydroxyethoxy or 2-dimethylamino-
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, 8-dimethylaminopropyl, 2-(morpholin-4-

ylethyl, 3-(morpholin-4-yl)propyl, 2-(piperidin-1-yl)ethyl, 3-(piperidin-1-



20 condensation reaction is carried out in the presence of a catalytic
anount of an acid such as p-toluenesulfonic acid in an aromati c hydrocarbon

as a sol venwaogpos24t ol uene or xyl ene. Conpounds of formula 5 ?E&P%,(;M
comercially available or they can be prepa.ﬁ)d by net hods vver known 1 n the

art. For exanple, 3- 25 am no- 2- chl oropyrld'lne Is commercially

3 ami no- o- br oW OREk R BSAAR TR B Ty peanvd e,

procedur e desahéflffkyl B-Hydiegiéiloxy;3-bydrofprapoxy, 2-niéthyldthfiiBeth
4830, (1995). . 3-ani no-2, 6- dlﬂjc’hl oﬁ)’ 4}8 g;?p)i?o di ne can be preepgg‘&((a by

foll owi ng the Ipeﬁbﬁmmomoxywmnthylammﬁ-eth&mza -dimethylainoet al ., J.
Het er ocycl .. Chem 5 di.chl oro i di ne can be
pr epar eé by f |W§P°’@6%é%‘f’ﬂﬁbi@ %Tﬁgei%}w% 31 ]PPEP H}/flﬂé BIoRA xoé

2, 5-di g d1. 31(1

73, (|1894§); C)f o ily%{e(gﬁh{/ ng%ﬁggigﬁﬁ‘ﬁg %ngogtﬁi’t grgﬁ%upzzlilgs}j'gtranscr| b((ad)l n

Berrie et al. yhDeéth@peor 3€piperazid2-y{#oBdxy.Conpounds of fornula 6 such as
4- am no- 3-chl oropyri di ne and 4- am no- 3-chl oro-6-net hyl pyri di ne can be

R:ﬂepg}gﬂq b;éol‘:ol I ogﬂgnaggq rocedur rmdescr [ '2 0% in S g S%re@qgﬁgt ZIS J.
S5 (e g St A R T S S o
HeterocycL. Cheterein R?is an aryl ring, and R3 is at the 7-pos1t10n partxcularly
10 wherein R’ is hydrogen, alkyl, cycloalkyl, heteroalkyl, heterocyclylalkyl,
halo, -OR™ (where R” is hydrogen, alkyl, heteroalkyl or
heterocyclylalkyl) -(alkylene) Z" or -(alkylene)-CO-(alkylene)-Z"

wherein: -

_ Z'is cyano o
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 Wh1ch they are attached form a heterocycle, _
-C(=NR")(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
-COR30 where R30 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 R2 is a phenyl
ring optienal_ly substituted w1th one or two'sqbsti'tueht‘s selected from
alkyl, halo or -OR where R is alkyl; particularly Wherein RS is hydrogen,
30 methyl, fluoro or chloro; and R? is a 4-pyridyl ring optionally substituted




12, 941, (1975). Cyclization of the enamne 7 or 8 provides the

| H pyrrol o[ 3, 2- bi g}lri dine or the 1H pyrrolo[3,2-c]pyridine of Fornula (I),
respecti vel YYO9%20624d The cyclization reaction is carried out iFCUVER6ABence
of a palladium(ll) catal yst such as -71-

di chl orobi s(tri phenyl phosphine)palladium (11) in the presence of a tertiary
am ne such as BAtCaEvbstituent selectedd fronr gmines, methylamiaocdimethylamino,

di met hyl f ormam_de ((see,, .Chen, C e l..J. Og. Ch , 62, 2676-2677
(1997) " and Sakgglu oxyethyl, aﬁ!ydsymfrrilﬂ%m%%mgeﬁxﬁz%rdme ylamino-

Formila (1), Foruk mathetd 2 15 eRboRgor 2 aftisubTEmid gy  comPounds ©
1H- pyr 1ol 0- [ 3, pastiplarly WhepsirFRS ©ihgdkdgen; Wids @ fieriyl ringlsabenngad be

converted to its correspondi ng conpound of Formula (I) where RWis not
hydr ogen By r edGth egeior tara substiteents selatted frotnm aflumaey, elileraeoty i s a

I ' | Kyl ati di t.i . h hal late, t | at
and the Ui key SHeBmRgBHER G I BBE ol i BYrogRR PREth SO ater
acyl ating. 1 eac Hy@RoRAR) [RRIdFHro Byl oL SRS ARSI Shhibi BBHRIAN, o-The

reaction is carried out in the ce of a strong base su as sodi um
hydri de and i nmethypamiineethyl,- 3-fethybagsnopropyly2dimethylaasinoethyl, 3-

| E4 pyr ol of 3. 2 SmSYRTIRRABOBFoRy s PrByRRey 6y Detkgl Bt erphslin-4-yDpropyl,

10 2-(piperidin-1-ylethyl, 3-(piperidin-1-yl)propyl, 2-(piperazin-1-yl)ethyl,
3—(piperazin-1-y1)proj)y1, hydroxy, methoxy, 2-hydroxyethoxy, 3-
hydroxypropoxy, 2-methylaminoethoxy, 3-methylaminopropoxy, 2-
dimethylamino-ethoxy, 3-dimethylaminopropoxy, 2-(morpholin-4-
yDethoxy, 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
CL
z

P|
wherein ( is a group as defined above and Y and Z are
groups convertible to the group

20 II



Formula (I) can be substituted at the 7-position (R3 = 7-position) using 5
an ortho lithiation protocol. Thus, protection of the NI nitrogen with an
ortho direGgéoghgespt ecting group such as trimethylsilyl et hopormeoybedfSEN |,
tert-but oxycarbonyl or Ntert-butyl carbarr_g?'%,_ followed by lithiation with
a strong base such as lithiumdiisopropylamde, |ithium

2,2,6,6-tetranet hyl pi peridine, n-butyllithi or tert-butyllithiumin 10
tetrahydrofuran or diethylether would Ii thi,ctﬁﬂe the 7-position of the

pyrrol o[ 3, 2-b] pyri di ne/ pyrrolo-[3, 2-CLp2fT§\di ne-ring. Treatnment of the 7-
lithio species with an el ectrophile such as‘?l kél, di sul fide, iodine,

di net hyl f or mam de, carbon di oxide will giveza correspondi ng

pyrrol o[ 3, 2-bl pyridine/ pyrrolo-[3, 2-cteyi/li ne of Forrmula (1) substituted )

15 at the 7-position with an iodo, forfyl or carboxy group respectively
((see CGharpure, M; .et,-al. Synjhesjs,:-12, 1079-82 (1991)). Schene B Schene
B describes an al @%@i’étﬁ%ﬁé"‘n’ﬁ ‘iéss‘i? V%% conpound of Formula (1)
where - is between B and -CRW, Qis 20 -NR err] is a group of
formula (S) or (T) and other groups are as defined in the Summary of the
Invention.  prongaps@hdiap céulktitaent Randbr Riintd a compionmdzof formula

3-am nopyridine of formula 5 or 4-am nopyridine of fornula 6 where X is a
hal o group 5 (e.g., chloro, brono or igdo) gives an enam ne of fornula
10 or 11 which is then cyclized to the | BRoyrrolo[ 3, 2-b] pyridine 12 or

| H pyrrol o[ 3, 2-c] -

wherein ( ------ R’ R® and B are as above, and Q' is -
CH or -NH-, or
| (.:)- - .infrddﬁcihg'a.'sﬁbstitueﬂf_'Rl in a compound of formula
2

A\

10 o~ IIa
GL
wherein and R’ are as abpve, or

d) converting a compound of formula

5 1
[}
-I

Q Id



pyridine 13 respectively, by proceeding as described in Schene A above. The
© condensation reaction is carried out in the presence of a suitable base
such as sodi We $%a9624de and in an aprotic solvent e.g., tetrahyROTHRIBQATEr
di met hyl f ormam de. 5 Brom nation of -IZ3or 13 with bromne in
di met hyl f or mam de gi ves the correspondi ng 3-brono derivative which upon
treatment with bor opherdiaiP! :@prénty harGaBaephaschtb@ by fhauld (89, as defined
in the Summary of the Invention) under Suzuki coupling reaction conditions
((see., Myaura, N.(TO;€W)c@dWdn., 866, (1979)) gives |H pyrrolo- 10
13, 2-b] pyridine or 1H pyrrolo[3,2-c]pyridine of Formula (1) respectively. A
| H-pyrrol o[ 3, 2- bl pyridi ne or 1H-I%5rol o[ 3,2-c]pyridine of Formula (I) where
d

[err] are hydrogegb can be conver to the correspéadi N
1H pyrrol o] 3, 2- bR ) eN or | o[ 3, 2-c] pyri'd rmu wher e
[err]and R err] ar otﬂr t han drI gen, if desired, yi orfbl ) ol ng the
procedures describ | he . Schene C Sch scr AR
al ternative methdto synt heR'ze a conpound of Fornul a|:¥3) whep® - is
between B and -CR -, Qis -NRerr]-, is a group of formula (T) and
ot her groups are as d%fi ned 20 in the Sunmmary of the Invention.
(S) (T") V) (W°)
5 wherein R® is chloro or bromo and R’ is as above,

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,

10 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



WD 99/ 20624 PCT/ EP98/ 06472 - 81 -
Reaction of a 4-am nopyridine of fornula 14 where PGis an ortho- directing
am no prot ¢ bgrpetly OUP such as tert-butoxycarbonyl, pival oypcempbsssany! .
preferably pivaloyl, with a conpound of forqqula 15, where L 5 is a

| eavi ng group under acylating conditions [e.g., al koxy (preferably methoxy

or ethoxy), dialkylamng, halo referab chhor o,

N O di et hy! APARERHRRS 1o Eee athéBas LAT bY Aar B b BSeRtYe . ot
formula 16. T s6fel ifthiesart Mavigs réfétrdditd thes Ristieweg. of a strong base
such as n-butyllithiumin an aprotic polar organic solvents such as 10

di ethyl ether, tetrahydrofuran, and the |like ((see., Sugasawa, T. et al. J.

Am Chem Soc. 48&fhe sgatingepssnialsandtheiytermediates of theseagtym pay
i | able. tection .pf t. i f ol | oned tent of th
foeul ting 40 woGeRcmEpweAth adstrel Sifte toiveRbRa Yot IRNEET | ). 1E
presencg of %%R{Bigg%ﬁgmiﬁﬂn&eh%%lgfét%h,%sﬁnaﬁbﬁyéxgswﬁzaﬁuﬁj di ne and
- 0-3 I In la 19.

the like) gives a 47am -acyl pyri e of fornula The deprotection

- 82 - is cardlirethatoprapisgamiilt ikély Suchysateriadamayhe charadterzed Suit abl e
acids are inorganic acids such as hydrochl qri cafilci d. C%rrpouénds grflfor mul a
18 where X i sU8iRESPgventional meaps, digludipg physical constants and spectra

data.

Schemes A-M describe methods to synthesize compounds of

10 Formula (I).
Scheme A
Compounds of Formula (I) where ------ is between B and -CR'-, Q

(el
is -NR*, is a group of formula (S) or (T) and other groups are as
deﬁhed in the Summary of the Invention are prepared as described

15 below.




suitable starting materials such as 2-chl oropyridi ne-4-carboxylic acid, 3-
5 or 4-quinolinecarboxylic acid, 2-pyrazinecarboxylic acid, 4-nethyl-5-
pyri m di neca¥@@%9962¢ aci d, 4- pyrini di necarboxylic acid, 2-  PCI/EP98/06472

pyr azi necar boxylic acid by treatment with a-g%hbl-orinating agent such as

t hi onyl chloride, oxalyl chloride, and the |ike. The 4-am do-3-acyl pyridi ne
19 is converted to the IHpyrrolo[3, R2%clifcNn c]pyridine of Formula (1)
(Rferr] is hydrogen) by f |OWI ng the ppocedure descr bedﬁé n Furstner, A et
al., J. Og. Chem, 229 (_:LQQZL).._A_corrpo ormula (1) where
R4 |s hydr ogen can be conver %I t o ot h@aseonpounds of3 mula (1) where RV
is not hydrogen as describdd in Schene A above. 15

Schene D Conpounds of Fornula (1) where -- iscldetyeen B and -CRerr]-, Q
is -NOR[err], is a group of forrmula (S) or ) and ot her groups are as
defined in the Summary of the ﬂventlon arce pre ar ed as descri bed bel ow.
Reaction of a ketone of fornul 6 RSr o- 3- n Hdi ne 20 or a
3-chl oro-4-nitropyridine b nucle phh|IC substﬁ reaction 5
conditions gives an a-(3-n$¢ﬂb- pyridyl ) k&t one ora-4
nitro-3-pyridyl)ketone of Torn)l a respectively e rgaction is carried
out in the presence of a stron n- nucleophilicotzgé\gbch as sodi um
hydride in an aprotic org | vent such as

2
& N__X _R
l/ N
! R!
H

(I) ' '
_n — S | |

=
| h
. (I) (1)
(R” not H) (R* 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 z-butoxide, each in its respective alcohol as solvent gives a -

5 keto-acetonitrile intermediate of formula 3 ((see., Ivan Lantos, I. et al. J.
Org. Chem. 53, 4223-4227 (1988)). Alternatively, the reaction can be
carried out in the presence of lithium diisopropylamide or lithium

hexamethyldisilazane in tetrahydrofuran.



di met hyl f or marmi de, and the like. 10 Conpounds of fornula 20 and 21
are either commercially available or they can be prepared by nethods known

in the art.woonnesanpl e, 2- chl oro-3-ni tropyridi ne, " PCT/EP98/06472
3-chl oro-4-nitropyridine, 2-chloro-4-net hyl_7%-_ ni tropyridi ne,
2-chl or o- 6- net hoxy-3-nitropyridi ne are commerci al ly avail abl e. Conpounds

such as 2, 5-di chl sedreldbd 1 Ldi - 0f Q- . .

5, 6-di met hyl - 3- ni '??1 éy’relggil’r?g ﬁ%@#&%}%ﬁf%?{? 89]2,1%@8}% ﬁgﬂljwlle(ﬂrne 5
can be prepar élepyahlie prepaced bymektidsivwell knbwicin i £it. For exhmpleem
Soc., 2042, (1952), Wai, J. S, et al., J. Med. Chem, 36(2), 249, (1993),
and Markl ey, maethylisopicotinatenis cammerginlly avgilable, £$bers cambg pteparsdi on of
22 or 23 tot . ongdi triflate derivagiyes 24 or 25 foll agwed by
ntro group r SRB AR atefiels i 402 chForoperidin diparBrndic | ne’
L-hydr oxy- LH pid, @-Qlr4-duitidtifidestiBikybic sbdpiiarindbirBhiyl akid, 4: 1 pyr i dine
(1) (Rlerr] = H, respectively. The“triflate Teaction is carried out by
reacti on 22 omethyhis-pyrimifline:carboxyilic deid ,4-pleimpidisecarboxyliaacid, 2-

non- nucl eophi lic base such.as triethylamne, pyrigdine, preferably pyridine.
Sui tabl e sol vPAT3ZIREEAFROXIHE AstdHD: %ﬁ@e&%@@&a@w@wcﬁm

di chl or onet hapg, 3 I&rof orm and the like. The reductive cyclization

reaction is carried out using tin (11) chloride dihydrate or titanium (lI1)
chloride in solvents such as ethanol or ethyl acetate or it can be carried

out under standar Comypowgdsnef fpgmnls @amichas 2-phenilaetoniftilegdnat i vel y, the
1- hydroxal- 1|—|-\|ci)1yrrol o[ 3, 2-b] pyridine and 1- . | )
1 uorophenylacetonitrile, pyridylacetonitrile, and the like are

commercially available.

Hydrolysis and decarboxylation of the cyano groupin3in a
suitable aquedus acid such as hydrobromic acid provides a ketone of
formula 4. Alternatively, a compound of formula 4 can be prepared

15 directly, by reacting the sodium salt of an acid of formula R'COO Na*
with a Grignard reagent of formula R°CH,MgX (where X is halo).

‘Condensation of 4 with a 3-aminopyridine of formula 5 or a 4-
aminopyridine of formula 6 where X is a halo group (e.g., chloro, bromo
or iodo) gives an enamine of formula 7 or 8 respectively. The

20 condensation reaction is carried out in the presence of a catalytic
amount of an acid such as p-toluenesulfonic acid in an aromatic

hydrocarbon as a solvent e.g., toluene or xylene.

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



20 hydr oxy-1 H pyrrol o(3, 2-cl pyridine (1) can be prepared directly from
22 and 23 respectively, under the sanme ring cyclization reaction conditions
wi t hout pr ocWed®@ee28hr ough the triflate internediate. A conmpoBRE/ESPSMH 3yl a
(1) where R5 is hydrogen can be converted itsiteorrespondi ng conpounds of

Formula (1) where R5 is other than 25 hydrogen by reacting it with an
al kyl ati ng agerGrozigerg K. @5 et abed. Het&0bfileChenh082(1), 25%(1998). 8- Conpounds
of Formula (I) where ------ is between B and -CR -, QI is_a group

: s -0-,
of formula (S) amihe?Fedichlaropyridine aan befprepared by Hastoemarying S«chloro-

| nvention are epar as .describ el ow. of.formula 26 w th.a suitable
protecting gr ogiﬁn?@ﬁ' 'PXQ#%Q*%@%@&%P@W?W%&% ﬁ%sqr} | owed
by treatnment w teyleky Grar SIHATE LR hitdd OF
Gignard reagerf?gkg?&fy’ %oi’rrﬂ(y’glg’ungerjsgucl e(ﬁﬁ?'??%&sugstgﬁ%{l on

reacti on sondi tgronp a¥ destribed-inkBéxy et dl.N&. ChefnoSwel, 2042.(1958).r eact i on
with the organonetallic reagent is carried out in an inert organic sol vent

such as diethyl ether or tetr ydrg{ uran,_preferabl i.et hyl et her. Et hyl
3- hydr oxy- 2- pi col i ongdp of fermenle 6 sHrh @m-rEIRP13ychloreD e and 4-

001 Bt RS B TS UL e SRR B e G o
30. The reacti Gfroed@ids duseriba@dnfSNigddaeva, T., et al. J. Am. Chem. Soc., 4842-
4851 (1978) and Turner J. A., J. Org. Chem., 48, 3401-3408 (1983)
10 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 (II)
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]pyridine 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



deprotection depend on the nature of the protecting group. For exanple, if
tert-butyldinmethylsilyl is used then it is renoved with WO 99/ 20624

PCT/ EP98/ O6R@29/26534 - t et r abut yl anmoni um fluoride in an et hermlmm}gyggt
such as tetrahydrofuran. For other suitableqs@- protecting groups see T.W

G eene, Protective Goups in Organic Synt he5|s " Wley, New York (1991) and

Lo ot Ot RS AR S B RO S B B BEASERT 5

non- nucl eophlikec base such as sodi um hydr| de in a suitable organic sol vent
such as tetrahydrofuran gives a conpound of fornula 31. Treatment of 31
with base such.as sodi um et hoxide in ethanol. foll owed by 10 t her nol ysi s

of the resul t(l?f?g A:Eﬂrmﬁ'k‘}lp[ﬁ 3ihipyriding ey aul&bpmqiow{&#rdpmdme%

furo[ 3, 2- bl py d forrrul hi ot.ani a, H J.
Het er ocyclic ‘%g%‘%%aﬁﬂ%?éﬁsﬁ"% R 7V\P?St’lt18ni)3§1§’% uch as
l'i thi umgdi i So&ﬁ%ﬂhﬁl{ﬂﬁﬁtﬁh probotol.) Thival Pfﬂtef:ﬁbxlx ‘éf‘ﬁ‘i?eﬁyl @%éﬂaﬁitﬂ"éﬂh an
organotin reagent such as tributyftin chloride gives 34. Coupli ng of

34 with an or gr;blmcdamdtmgpnﬂeétmg‘grm}mml( abénméthylmlyﬂéﬂmxyniathyb or iodo)
out i b the. pr CUEMBLzs butearnionsd ok e vatan tafbamoy, Eilfowed By ' © €111 ¢
di chl or obi s( tflﬂ’ﬁQ%' AT RtRPRAdAidtad HitRium d11sopropylam1de lithium
'2,2,6,6-tetramethylpiperidine, n-butyllithium or tert-butyllithium in
10 | tetrahydrofuran or diethylether would lithiate the 7-position of the
' pyrrolo[3,2-blpyridine/ pyrrolo-[3,2-c]pyridine ring. Treatment of the 7-

lithio species with an electrophile such as alkyl disulfide, iodine,
' dlmethylformamlde carbon dioxide will give a corresponding
_ | .pyrrolo 3 2-b]pynd1ne/ pyrrolo-[3,2-c]pyridine of Formula (I) substituted
15  atthe? -position with an iodo, formyl or carboxy group respectively ((see
‘Gharpure, M.; et al. Synthesis, 12, 1079-82 (1991)).

Scheme B
Scheme B descnbes an alternatlve method to synthes1ze a

compound of Formula @O where ------ is between B and -CR™- , Qis

(el
20 -NR',, is a group of formula (S) or (T) and other groups are as
defined in the Summary of the Invention.




in inert organic solvent such as dinethylformam de or xylenes. 20
Substituting eth 3-hydroxy-2-picolinate 26 with ethyl 4-

hydr oxyni cot ﬁﬂéoﬁﬁsee Boj ar ska- Dahhi g, Nant ka- Nami rski, RBECE/EPIRSHT2

29, (1955)) and proceedlng as described in S&9ene E above, gives
furo[3,2-c]pyridine of Fornmula (1). Schene F 25 A conpound of
Formula (1) where -- is between B and eﬁf{err] Qis -S, is a group
of formula (S) and ot her gr OUQg,ar e as gd Pl d in the Summary of the

I nvention are prepared as descii’bed bel ow. Reactign NH,
3-fluoropyridine of fornuR th a comfund of f &F mara h5 where L is a

| eavi ng group under acyl aRg ndi ¢i ons [e.qg. | k X (preferably
nmet hoxy or ethoxy), dialkylanigo, Malo (preferabl hlorg), or preferably
N, G- di met hyl hydr oxyl am no] gi a 2-acyl-3- fluoropwidine of fornula 36.
The reaction is carried out i the presence of a Lew s acid such as boron
trifluoride and a strong sepnsuch as lithiumdiisopropylamde and in an
aprotic polar organic sol uch 10 as d| 5 her,
tetrahydrofuran, and the Tik , Kessar, Hh—et aI J. Chem Soc.
Chem Commun. 570 (1991) and Ved€] E. and Chen, XZJINZ 3 Chem Soc. 118,
1809- 1810 (1996)). Nucleophlll bstltutlon of the fluoro group in 36 by a
t hi ol reagent of formula 37 glqu q conmpound of fornul 8 38. The reaction is

R61 l

R&_N
=
R3—m Rs_\m
= _ K Z N
l‘.’ R R
H
N
2 1.B|'2
2
1 .R°B(OH), lz. R2B(OH),
R®
N Rs N 2
N 1 e ]
R - N S N
. R y, R
, H

RG
R2 Rs\"/N\ R
= ' 3__"_
3_5‘!__/ | R—¢ Z N |
|}] x ) R
R4

R¢
(R4 not H) (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
5 (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]lpyridine 12 or 1H-pyrrolo[3,2-c]-



15 carried out in the presence of a base such as sodiumhydride in a
sui tabl e. sol vent such as tetrahydrofuran. A thiol reagent such as (4-
pyridyl ) met iwbbdneshs can be prepared by the procedure descri begrigpbofodes.
J. H, J. Med. Chem, 23(3), 211, (1988). Cyghpization of 38 to

thi eno[ 3, 2-b] pyridine of Fornula (1) is achieved 20 upon heating 38 in

an al coholic s ' e f, e as

sodi um et hoxi dg&ﬁg%es#? E%ﬁ%aﬁ%tsg{byﬁfggsécpggﬁies Lge%@gi\n%? ﬁ 12%%%}%%% Fhe and
foll owi ng the Pheceddéessationbesich isfearrietl ot in the presei@Wfd suitiisid |

-88 - 26(1), 81, (1988) gives 3-acyl-4-fluoropyridine which can then be
converted to thasensch as segijam hydsi aprotic golvenbedrdi ng as
described in bove.. Sche 6 .4 A conpound of Fornula (1)
where ------ .Sﬁe%%ﬁé‘é’ﬁl%%%wﬁﬁq@%4 is a group of formula
(U and other groups are as defined in the Summary of the Invention can be

preparedsas descr i Besmbredtawh of RS 0?98 whthHromine in difRRAHGTEAhLANAE kivesket one
of formula 4 with a 4-am nopyridazine of formula 39 where X is a halo group
(e.g., chloro,ths earvespondiug B-hptones derivativeiwlech fupoortreatmentt withe

condensation et O e of Brmuts R%{Oi{i (ter%re R’ is as defined in the

Summary of the Invention) under Suzuki coupling reaction conditions |

((see., Miyaura, N. Chem. Commun., 866, (1979)) gives 1H-pyrrolo-
10 [3,2-b]pyridine or 1H-pyrrolo[3,2-c]pyridine of Formula (I) respectively.

A 1H-pyrrolo [3,2-b]pyridine or :lH;py:'rolo [3,2-c]pyridine of
Formula (I) where R’, R' and R’ are hjrdrqgen can be converted to the
correspon-ding- 1H-pjrrrplo [3,2-b]p.yridine'<')r 1H-pyrrolo[3,2-clpyridine of
Formula (I) where R’, R* and R’ are other than hydrogen, if desired, by

15 following the procedures described in Scheme A above.
Schemé c
Scheme B describes an alternative method to synthesize a

compound of Formula (I) where ------ is between B and -CR'-, Q is

(el
-NR'-, is a group of formula (T) and other groups are as defined
20 in the Summary of the Invention.



presence of a catalytic anount of an acid such as p-toluenesul fonic acid or
a Lewis acid such as alum numchloride in an aromati c hydrocarbon 15 as
a solvent e.WO%(82Mene or xylene. Conmpound 40 is then conver PEI/EPO8/06472
5H pyrrol o[ 3, 2-cl pyri dazi ne of Fornmula (1) by8lproceeding as described in
Schenme A above. Conpounds of formula 39 can be prepared by nethods wel |
known in the art. For exanple, 4-am n03 chl oropyridazine is prepared from

20° commercial ly avgip@bl e 4, 5- d&c opyrldazl%} e ky first converting
it to 4-chl oro-5-hy razmopyrlde e bytrea th hydrazi ne
under the reactiopgs dMti ons describ I n Yakug R285..344,(1965) .

Renoval of the hydraiiL goup W th copper sulfat (v\r S er oxide in
aqueous nedi um gi ves Nenl ropyri daZt" Iq'd)ne which is tNenR converted to
4- ami no- 3-chl oropyri da¥ ne by foll owi ng the procedureliglescribed in Klinge,
D. E., Recueil des travaus chi m ques des Pays- Bas 93(8), 236-239, (1974).
Scherre H A conpound OfNFEO mula (1) Where ----- Ojis between B and -CR -, Q

10 is -NR4-, C group Qf/lf\orrml a 'émuxa Qyher groups are as
defined in the Su he I nfentidh can arjed as descriped bel ow.

(R4 not H) CondenBaTj[on of A& co f or mal Nyzhydr azi ne gives a
N~ R® base H
1z | N

19
& 6
1 R? ] R2
gaN_S i 3 NTS
. T ]
R N R
H R*
(1) (1)
4
{(R" not H)

Reaction of a 4-aminopyridine of formula 14 where PG is an ortho-
directing amino protecting group such as ter¢-butoxycarbonyl, pivaloyl
or benzoyl, preferably pivaloyl, with a compound of formula 15, where L
5 isaleaving 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. JJ.
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 hydrazone of fornmula 41. The reaction is carried out in the presence
of a WO 99/ 20624

PCTI EP98/ 064y99/5d@24 catal yti c anount of an acid such as p-tghy&agﬁwﬁpni C
acid in an al coholic solvent such as ethanol ,,Reaction of 41 wth a

pyrimdine of fornula 42 provides a corrpoun'ds%f formula 43 which is then

conver 6, 10 St gl inda A ML MRS b b SIS e

5H pyrrol o-[3,&@Mﬂﬂa&sgﬁcfggwugoﬁlgﬁ%gﬁp[err] are hydrogen can be

converted to the correspondi ng 5H pyrrol yrimdine of Formula (1)
where [err] are other than hydrogen, if desired, by follow ng the
procedures descri b&dmpouddsafdormula 18 whereX isSthionecan he preparedifrom
Formula (1) wher

UL T TR T

| ti o0 1 t ket
of TormiPa 4 wh & EUSEHAGARORIORAL, 2 pyrpsiithSHIEURS, L Ml 8- (2t O s
catal yti ¢ anoupyriedidiecacbhekyditcdcids 4epyrinlidtieeaibdxghicacid,i2t gi ves a

hydrazone of formula 4 ((see, J.C S. Perkin 20 |, 1361-1363, (1976)).
Sui t abl e sol veRYEazinecarhexyliaaeiddy weatmenhumtith a chlorinating agent such as

thionyl chloride, oxalyl chloride, and the like.

The 4-amido-3-acylpyridine 19 is converted to the 1H-pyrrolo[3,2-
0 clpyridine of Formula (I) (R* is hydrogen) by following the procedure
described in Furstner, A et al., J. Org. Chem., 59, 5215-5229, (1994).

A compound of _Formlila (I) where R is hydi'ogen 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

.13 -NOR*, (.is a group of formula () or (T) and other groups are

~ as defined in the Summary _.6f thé_ Ih&en_ti-('m. _aré prepared as described

below.



hydr ocar bons such as tol uene. Conmpounds of fornula 4 are prepared as
described in Schene A. A conpound of fornula 45 where R6 is hydrogen is
prepared by W&R920624 chl or opyrazi ne with hydrazi ne under condPGTGPISHEAT?
known in the art ((see., Euro. J. Med. Chem-8324(3), 249-57 (1989) and J.
Het erocyclic Chem, 11, 697-701, (1974)). 5 Conversion of 46 to a
5H pyrrol o[ 2, 3-b] pyrazine of Fornula (I) @®here R4 is hydrogen is achieved
by- heating 46 in high boiling solvent s db\%"’dl et hyl ene gl ycol. For other

sui tabl e cyclization reacti on condi ti oﬁ‘s see R J. Sundberg, "Indoles,"
Academi c. Press, San Di ego, 936, p 55" 10 A conpound of Fornul a
(1) where R4 is hydrogen can erted to oth unds of Formula (1)
where R4 is not hydrogen asR che ove. Schenme J A
conmpound of Formula (1) where-N--- |s btweeyﬂi BNIndCl- CR1-, Q 15 is O

or S, is a group of fornul &Y ro2bs are as defined in the

Summary of the Invention are pr ed as describe | ow. Reaction of a

3- pyrazi necarbonyl chloride gf fornula 47 20 (whepe X is a halo group

such as chloro or brono) wi t#|_ang®rganozi nc reagent f fgrnula [err] under

the reaction conditions sugh a tﬁgse described i ® 'shlllo E. et al., Tet.

Lett., 24(47), 5181, (1983) 6gi 2
R

— 3 6 3
R
23 R 22 R
OTf
R R®
NO,
RG
R
25
R® j
R? R® R2
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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-pyridylketone 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-



ket opyrazi ne of formula 48. 2-chl oro-3-pyrazi necarbonyl chlorides can be
prepared by follow ng the procedure described in Friary, R J., i

Tet rahedr onwoléd28es, 7179 (1993). 5 Nucl eophi | i ﬁCﬁFbﬁ/‘mﬁ i on
of the halo group in 48 by ethyl glycolate §4a thiol reagent of formula
r

R CH2SH gi ves a conpound of formula 49 or 50 ftespectively. The reaction is

i ed out ingt . - h di dride i it abl
colvent such A0S BRBERSH e ARk e el dilen B Snaio e on
converted to Mitropyridihe] 2{cRlcobd-BydtRGkAB-RitrdpyrididRUre canfthBydigdy ne of

Formula (1) respectively, by proceeding as described in Schene E or F
above. Substi tandilable- ouglssucras 8 Sedichioro-3hitropyidditie, @ ¢hlofo-

hl - 4- i g di pe- .l _chloy.id ., US..P . 4,110, 45 d :
?olt E;SM- Eztygiﬁi%%ﬁ PebIbbrappiing oS Brioe it a—éféz‘éméwﬁm )C‘;‘Brolgd
a thienok3, 2- , neqt . u
of Formula (1) Wneér g}éhmdqjyl és?wb%%g v?/eag#% %ér?gﬁlg g%\ﬁ%%wl egl.c%,{lf o(giéér?’,z' [(ranr) r

is a group of Sow 2042, (952 Wai, UeS. wtulns. Med. Chéns I6{2)]&ion€1h9g3), t he
Summary of the Invention are prepared as descri bed bel ow.
and Markley, E., J. Med. Chem., 16, 297, (1973), respectively

Conversion of 22 or 23 to the corresponding 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[8,2-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 (II) 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-clpyridine (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 RY, as described in

Scheme A above.




WD 99/ 20624 PCT/ EP98/ 06472 - 93 -
Condensati on of a 2-hydrazi nopyridine of formula 51 with a ket one of

fornmul a 52 iWOt%R0G3kesence of a catal ytic anount of an aci d sBEWERS8/06472
p-tol uenesul fonic acid gives a hydrazone of {8 rula 53. Suitable 5
solvents for the reaction are aromatic hydrocarbons such as tol uene.
Conmpounds of formula 51 are either com@chemelB avail able or they can be
prepared by nethods known in the art. For exanple, 2- hydrazinopyridine is

comercially avalla hl gro- 2- hiy no- yriding ca
prepared. by heating 2“5’%‘9%&02;3%’% gi ﬁr%yd?'éiilﬁge%%@ﬁc@%reﬁé‘ng wel |
known in the art ((see., juro . Med. Chem, 24(3), 249-57 (1989)).

Compounds of fornul a such as 2-, 3-, 4- acetyl pyridi ne, 2-acetyl pyrazi ne

are commerci al | ai di ne
of formula 54 |issé g achi ev%%oggﬁ%%@%nﬁ#ﬁeﬁ%w#?%e gg:a]\?e asuch
as di et hyl ene giytied Suhithapy b£thé Linteittich &y prepriredms deseribed bedeei t i ons
see., R J. Sundberg, "lIndoles," Acadenic Press, San Diego, CA 1996, p 55.
Oonversmn of 54 to a compound of Forrrula () where R is hydrogen is

achi eved by reags mgl 54 with an geyl halide ﬁ; forgal a 20 (where R2

is as defined |n3 ;Fﬁ’ﬁ t\q/ FoAi Ming X1 ) under
the reaction cofdit] such as :ﬂ / escri beg |n§ it
Sawyer, J. S., Tet. Tef@H 6 wvol. 37¢( 986G 302 (1996) or

opél I, WJ. and

29
BrCH,CO
\r‘\ 2CO,Et sy R2 base R3\(\/\E$c02H
Z ~OH base Z ~OCH,CO,Et
31
Fl2 _ R2 2

RrRE&__N 1y

Cu g RsSnCl \FA~0 T S

5 33 34 ' (T

Protection of the hydroxy group in an ethyl 3-hydroxy-2-picolinate
of formula 26 with a suitable protecting group (such as tert-
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



Zhang, Lin-hua et al., Tet. Lett., Vol. 36(46), 8387-8390, (1995). A
conpound of Fornmula (1) where R is hydrogen can be converted to the
correspondi we ss@oppaund of Formula (1) where Ris other than PcT/EPOSA@200€eN
by follow ng the procedures described in R_gh.Sundberg, "Indoles, Academ c
Press, San Diego, CA, 1996, p 105-118. Subst1t uti ng 2- hydrazi nopyridine 51

wi th 4-hydr azigaeniegl §edmivld6AAL AR SRR Mert siilid?! nOPYT azi ne

and follow ng the pro above gl ves

7H pyrrol of 2, aieﬂll’qiwdmfuiune Foitbthed suitaple OObﬁ{thtihggmupmélTlW or
SH-pyrrol o[ 2, 3;bj pyr I ne res ecti veI 4- Hydr azi nopyrim dine and
3- hydr azi nopyrq"r epRs &y ga@&@ﬁ@@élﬁ, n V&g, N?W@’%k et al.

J. Chem Soc. 1 n&a et - al Far.na

49(11), 683- 92“?%&?‘1;@92[8%%%%9" rotips in' Organic Chemistry,

Scheme LsAn alPlehfigd Préss, %qoﬁqllgpg)eparl ng a conpound of Fornula (I) where
------ Is between Q and - , Bis nitrogen, is a group of fornmula (9)

and ot her groups are as defl ned in the Sunmary of the Invention is
descri bed bel ow. Reactlon of 30 w1th ethyl bromoacetate in the pgesencRref@tramy of a

Z-ch oro-3-1 odabNCLALRE 10 Formlle, S5 MLl 88 arLnc. ol oLiia o0 g ves @
presence of a R Mtfﬁ%ﬂoﬁ&a%@é ﬁ%n?ﬁound of formula 31. Treatment of
31 with base such as sodium ethoxide in ethanol, followed by
10 thermolysis of the resulting 2-carboxyfuro(3,2-blpyridine of formula 32
gives furo[3,2-blpyridine of formula 33 ((see., Shiotani, S., and Moriata,
H. J. Heterocyclic Chem., 23, 665 (1986))

o-Lithiation of 33 with a base such as lithium diisopropylamide or
r-butyllithium, followed by treatment with an organotin reagent such
15 as tributyltin chloride gives 34. Coupling of 34 with an organic halide of
formula R'X (where X is chloro, bromo or iodo) then provides furo[3,2-
b]pyndme of Formula (M. The reactlon is carried out in the presence of
a PA(IT) catalyst such as d1ch1orobls(tnphenylphosphme)palladmm (I1)

in inert organic solvent such as dimethylformamide or xylenes.

20 Substituting ethyl 8-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-, C—': is a group of formula (S) and other groups are as defined

in the Summary of the Invention ax_fe' prepared as described below.




5 pyridi ne. 2-chl oro-3-iodopyridine can be prepared by the procedures
described in Guillier, F., et al, Tet. Lett., 35(35), 6489, (1994) and
Rocca, P. etW@P92063%ktrahedron, 49(1), 49, (1993). Conpounds OPCT/EPIBN6HT256
such as aniline, 4-fluoroaniline, 4-nethylang8fine are conmmercially

avai | abl e. 10 Coupling of 57 wth an al kyne of fornmula 58 gives
3-al kynyl -2- am nopyr| gl ne of fo’r Ht,09 \M'g ch isQthen gy sped to
IH-pyrroIo[2 3-Db] - of f% a (1) whyl c;g’upllng reaction
is carried under the e‘agjgn cop ns ﬁc@uﬁos d in de
Souza, P. T., Quim Nova €4), 1996) e Eycliza ?%’n reaction is
carried out in the 15 88 esence a pal l'adi@m (11) catalyst and in an

i nert organic solvent such as acetonitrile or tetrahydrofuran ((see.,
Iritani, K et al. Tet. Left., 28(15), 1799 (1988)). Cordounds of formul a

58 such as 2-ethynyl pyri dR ny yri dlﬁh e prepared by the
procedure described in Yd%?%q/h-lﬁm E.ﬁg/et Zﬁai, aR®*—agan irality, 9(5/6),

593- 600 (1997). -96 - Sch stmipounds of For a§(l) where - is
between Q and -CRIERR]-, B isggitrogen, is a gfnup of formula (T) and
ot her groups are as def| ned in the Sunmary of the Invention are prepared as
described 5 bel ow. Reaction of a 4-nethyl-3-nitropyridine of fornula 60
Wit h Reaction of a 3-fluoropyridine of formula 35 with a compound of

formula 15

where L is a leaving group under acylating conditions [e.g., alkoxy
5 (preferably methoxy or ethoxy), dialkylamino, halo (preferably chloro),

or preferably N,0-dimethylhydroxylamino] gives a 2-acyl-3-
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-b]pyridine 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., JJ. Heterocycl. Chem.,



N, N- di et hyl f ormam de di ethyl acetal in N, N-dinethylfornmam de gives a

4- (2-di met hyl am noet hyl ene)-3-nitropyridine of fornula 61. 10 Tr eat nent
of 61 with apossadezdal i de of formula RVCOX (where RV is as dg E;],%g b@.,zthe
Summary of the Invention and X is a halo grogg) gi ves a ketone o orrru a
62 whi ch upon reduction either catalyticall y°9F with sodi um hydrosul fite

provides a 2-s r ol pyri di ne, of formul a_63. Conversion
of 60 to 63 iséggﬁ) #gn&gégy '?Wa‘f' ROFeRIAL themsbeiescri bed in .

Compound of f of I AAs 2 ?’ﬁh"!? : W&%‘:‘%“f‘%&e@% blrecelitn () oo

described in Sdbsuribed mbSeleerd@ F abovidi t i onal Processes Conpounds of Fornula

(I') can also be prepared by nodification of a group present on a
correspondi ng conpound of Formula (1) l%y known procedures. Sone exanpl es of
such procedures are described bel ow 5SchemeiG A conpound of Formula (1)
where R is al koxy can be prepared froma correspondi.ng conmpound of Formul a

Fenct | onScondi 11 ond ppRl BER ekl G wlte Lo R IR R RECQ O

correspondi ng corrpounglco_:Forrrul a (1) where R6 is hydroxy which can then be

10 converted to a cor|espondi ng conpound of Formula (1) where R6 is
is -NR*-,

defined in the Summary of the Invention can be prepared as described

is a group of formula (U) and other groups are as

~ below.
2
1 R & Z
R / NH, 3/ VR
4 R H. -
o 40
2 . R2
Dl VL]
—_ —_— A
3/ / N 1 3 '}' R'
R ) 4
H R
(1) o
(R*notH)
10 | Condensatmn of a ketone of formula 4 VVlth a 4—am1nopyr1dazme of

formula 39 where X isa halo group (e g chloro, bromo or iodo)’ gives an
| enamme of formula 40 The condensatmn reactlon is carned otit in the
presence of a catalytm amount of an acld such as p~toluenesulfomc acid
or a Lewis acid such as aluminum chloride in an aromatic hydrocarbon
15 as a solvent e.g.,"tblﬁene or xyléne. Compotind 40 is then converted to
5H-pyrrolo[3,2-clpyridazine 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



het er oal kyl oxy or heterocyclyl al kyl oxy by treatnment with the appropriate

al kyl ating agent. Alternatively, the heteroal kyl oxy can be put on b

fol lowing |iVWe%20624 procedures described in J. Og. Chem, 6PRCIEP§06472
(1996) and Tetrahedron, 44, 91, (1988) respe@dwvely. 15 (ii1) Conpounds
of Formula (I) where RWis nonosubstituted am no or disubstituted am no can

gg. pr eﬁfar ed by ttt; Mlbrgf;ﬁmdxm_imwﬁhﬁ-&@nemamm ﬁciﬂtnrr]nbrdr@ihe\r/]mer e
plr‘eieﬁce‘)éf glhoé’é’ﬁl@é £ raRgh SaPAIHCRR deeyEbeg n AT LR e SRS, o

. J. Og. : : . Tet .
iett. 38( 86), g%ﬂ&%%bvgfﬁfﬁog%%ﬁ%g} %‘ﬁp%&w&‘}@eﬁ]ﬁdﬁg rog'tsh?elrs g;ano

can be preparedxzide rtaguesds mvdies givep drdhlvebpyeitia-3énefwiiehiklthenl ) Where
R6is chloro or brono with copper cyanide_ in NN-di nethylfornmanm de or

di met hyl ®ul f oxpreerted dedeaming-3-chlpropyridazine by following the procedureos) . 25

Alternatively, jt can.be.done wit tassi gm.cyani de .in the .presen of

i ckel or o1 e despapd 5 KIRge i B Bleciodder i appatias ds PRgedfas. 776,
(1993). (iv) Oryge _ a (1) where R6is alkyl can be prepared by
reacting the corrg}éj?c%? | n%fl:(gg?rgjdund of Formula (1) where R6is chloro WO

99/ 20624 PCT/ EP98/ 06472 -98 - or
bromo with alkyllithiumor an alkyltin $¢eseaflin the presence of a

A compound of Formula (I) where ------ is between B and -CR’-, Q

Pl
10 is -NR*-, C: is a group of formula (V) and other groups are as

defined in the Summary of the Invention can be prepared as described

below.
j.j\/ N/NH
2
1 R + NHzNHz —_—
- 41
R2
Re\(N\ & N 1 RE__N RZ
| R X
r N. .~ N —— N.. =~
R3 N’ N R‘I
R H R3 |£|
42 43
&2 (1)
RZ
Rré._N
R T |
N~
N™ "Rt
R® 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



pal l adiumcatalyst. It will be recognized by one skilled in the art that
these transformation are not limted to the R6 position but may be carried
out 5 awox9ee624posi tions in the conpound of Formula (). pE§epaigeiton of
7- (4-f1luorophenyl)-6-[2-(3-hydroxypropyl arri_lya)_-

pyridi n-4-yl]-5H pyrrol o[ 2, 3-b] pyrazine from 7-(4-fluorophenyl)-6-[2-

bromopyri di n- 4.yl 35 3 razl | S i.bed.i.n EX .12. 10
The conpounds %(a)' %?%éﬁ%ﬂ)f)%% g glﬁg%&%ﬁég b{:{:ﬁggeél egﬁggé’ﬁ@ﬁlﬁ AP SR %@ﬁ% _
therefore conmpolvesss sukch e dthhfol.’ Readtion 6fRDwWith QNsyremiditie v orinbiyar e
useful in the treatnent of diseases such as rheumatoid arthritis,

o?]t eEart hrit i'@ﬁO%@ﬁquP@nd)oﬁﬁ)mdarﬁ WbﬁcldiSsﬂme@;Nse’mﬁ: to, 6Heptic
ot her bscl er os PFAlp S imife ok tnBlRO 1S by heating 050 g Botling o ¢

pul monary i nf lsgRiERE Yurh HsiBefifyleh€ ¥Bfcol PeT i odontal di seases, ulcerative
colitis, pyresis, Al zheiner's  and Parkinson's di seases. 20 The

ability of the conpounds of Formula (l)-to inhibit p38 I\/AP.ksi nase was
dermonstrated by t He5Hepyirolos[32sBpyriesdinerefFormalaiiywheze R TR andiR'i ty of

t he conpounds of _Farnmula (1) to inhihit the release, -of _ TNF--a &
denonst r at ed Bﬁemgr?gmmﬁe&ﬁavmggitﬂ t{}P\‘iB%EMTHM °¥$§Uet ail in
Exanpl es 21 a %ﬁ ‘) i 1%{1% 3 s onpounds of
this inventioﬁ nge a@ir#-‘éms er(elzalihr?rgthezr ég(elu irh?%ﬂt%efémaelgti\/e anount
by any of thehsdesgdrsdf desiesd, By fllowihgithaiprocedures deetibed haSchemeA

simlar utilities. The actual
10 above.

Scheme I

A compound of Formula (I) where ----+- is between B and -CR", Q

P .
is -NR*-, : is a group of formula (W) and other groups are as

defined in the Summary of the Invention are prepared as described

15 below.
. . ' N r'i'
O _N._NHNH; acid SN
2 5 H N () | j/ .
4 " s ®
N R2 R2
diethylene glycol RE R R*X 6 "/N\ .
heat [N \ 1 R {N,I . |
| | R 1, R
H R
@ o
(R” not B)

Condensation of a ketone of foximula 4 with a 2-hydrazinopyrazine '
of formula 45 in.th.e presence of _é. catalytic amount of an acid such as p-
toluém_—:_sulfqnic acid gives a hydrazone of formula 46 ((see, JJ.C.S. Perkin
20 I, 1361-1363, (19786)). | Suifable solvents fof the reaction are aromatic

hydroéafbdﬁs such as toluene. Compounds of formula 4 are prepared as




amount of the compound of this invention, i.e., the active ingredient, wll
depend upon nunerous factors such as the severity of the disease to be
treated, theWaf9/286¥d rel ati ve health of the subject, the poteREFEFIS/PGHHE2
conpound used, the route and form of adm ni st9lati on, and ot her factors.
Therapeutically effective anounts of conmpounds of Formula (I) may range

from appr oxi nmatdesyriBed if SchbmreA. iﬂh&ﬁg ih8 of Yorie 45 @hdre R’ istidirogen
reci pi ent per day; preferably about 0.5-20 ng/kg/day. Thus, for

agm' ni strationis @repmdkh};mmg chlnaomltrsai;r@ i ine npder perditiorns yI Fe
35 1..4 . . , ' ' ' |
e adin i st er odrail el in i et (o Hsis: of B ey 26k8, SR EB AR ot ng

routes: oral. ha AURESHcChén:, 11 BITRIIMYg7a ranasal or by

supposi tory), or parénter . g., infranuscdlar, “Tntravenous or
subcut aneous) adm ni stration. The preferred manner of admi nistration is

oral using a converCantersivnl of 48tng SH-pgrrote[2@-bipyreaindef Reymale ()
according to the d;gé{e.e of _affliction. Conpositions can take the form of

tablets, pills WhenssRl isshydmogen is gehieyedihysheating464n highthoiling soljaadse
formul ations, sgolutio Uspensi gn el xirs rosal s.. ar._any ot her
appropriate coﬁ%ggﬁsl ‘iﬁsﬁghﬁfﬂg gi%%) 'C?OSTOt#‘ﬁ: m.tﬁﬁﬁo C@éé@ﬁgg"%ﬁﬁ%ri ous
factors such agohbftiomslseeR. J'Sieh N¥Bidodés, OAchferlio Ptéds, 8adl Diego, CA,
admnistration, fornulations in the formof tablets, pills or capsules are

preferred) and %996, 9®H5. bioavailability of the drug substance. Recently,
phar maceuti cal

10 - 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.
Scheme J
A compound of Formula (I) where ------ is between B and -CR’-, Q

Pl
15 isOor S, ( is a group of formula (W) and other groups are as
defined in the Summary of the Invention are prepared as described

below.
N R®
HOCH,CO,Et 2 N
AT L L e
Ny X R2ZnX (N\ X ase NZ ~OCH,CO,Et "\N/ d R
e — R°— 49 (x)
, #~ -C Pd P -R? '
N o) N o) o} R?
4z 48 "\ R'CH,sH e NR | RG—'(—N\I\& ;
base "\N/ SCH2R1 KN/ [ R
50 (69]
Reaction of a 3-pyrazinecarbonyl chloride of formula 47
20 (where X is a halo group such as chloro or bromo) with an organozinc

reagent of formula R,ZnX under the reaction conditions such as those
described in Negishi, E. et al., Tet. Lett., 24(47), 5181, (1983) gives a 2-



formul ati ons have been devel oped especially for drugs that show poor

bi oavai l ability based upon the principle that bioavailability can be

i ncreased: %émgﬁam ng the surface area i.e., decreasing pPpEk/rpdbdositZe-

For exanple, U'S. Pat. No. 4,107,288 descri %es a phar rraceut?ga)F

formul ati on having particles in the S|ze r ge from10 to 1, 000 nm|n whi ch

u's Pat ”ieiéri*%'@z‘sf B e S e onst HatBt o) <oV

formul ation ibe #epafed B 'lé%n%‘ﬂﬁéﬁf&ﬁﬁe paégc&cﬁféazlﬁdmaryampart i cles

(average particle size of 400 1 nn). Tn t resence of surface nodifier

and then di sﬂ@etnﬂmdrana49036wm7ﬁaﬁlm)to gi ve a pharmaceutical formulation

. that exhibits remarkably high bioavailability. The conpositions are
~ conprised of in general, a conpound of "5 - “Formula (I) i n~“conbi nation

el east one PUAERAR I ration of g bl grpl i AEB9ERELS Lot o
not. agver sel ik tetor i ob S6agai drgof80Rl RICHISHivepRosbubla Gor i a

(1). Such excipient. may be any-:soli-d;: Ii quid, .Sem:=saokid or,- irn the case of
an aer osol cd‘cqmula@nr&aseepwmlm ﬂllmmeaﬂ:ﬁon is carmed pgt gebhe ally

avai l abl e to one  of he- ar pharma. xci pi ent's
ncl ude star mese@g:lemikaoé%s as gq:{}ggggy&pgggggesm (?9"9 SERiA%, nal t
[

rice, flour, t&ﬁ%h&a{cgﬁ:!rso ot ﬁ%mﬂmfaeéffdﬂn%‘i&%%tr%o ﬁ%ﬂeﬂ%ﬁ%@?ﬁeﬁtt‘a

gl ycer ol nDnostea
10 a furo[2 3-b]pyraz1ne ora th1eno[2 3-b]pyraz1ne of Formula (I)

respectzvely, by proceedmg as described in Scheme E or F above .
Substltutmg 2—chloro-3-pyrazmecarbonyl chloride 47 with 5-

chloro-4-pynm1d1ne-carbony1 chloride (see., U.S. Patent 4 110,450) and

following the procedures descnbed above gives furo[3,2-d]lpyrimidine or

15 = athieno[3,2- d]pynmldme of Formula (@), respectively.
Scheme K -
| Acompound of Formula (I) where --- 25 is between Qand -

(el L R
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.




chloride, dried skimmlk and the |ike. Liquid and sem solid excipients 15
may be sel ected fromglycerol, propylene glycol, water, ethanol and vari ous
oi I's, includwmovivese of petroleum aninmal, vegetable or synt IRIT/EPISIOB4TR2N,

e.g., peanut oil, soybean oil, mneral oil, sggane oil, etc. Preferred
liquid carriers, particularly for injectable solutions, include water,

sal i ne, aqueous de§5r0§]e, and glycols., 20 6Co resgled gases may be
used to disperse a'c N this ifiventiamid i n & Bxm Iheat t gases
suitable for thi sghwtrgose are nitr ~ carbomdi 0y | > tc. NOFRer sui t abl e
phar maceuti cal excipients and their formul 2#88bns dfe écribad in

Rem ngton's Phar maceut®kal Sciences, 28dited by E W 28 MR'tin (Mack
Publ i shi ng Conpany, 18th ed., 1990). The anount of the conpound in a

formul ation can vary within the full range enpl oyed by those skilled in the
art. Typically, the formuHation will contain, @® a weight percenk?® (w 9%

basi s, from about 01 99&99 Bt % a cg(trpohind I%f RAr mul &8( | N baﬁed Rin t he
t ot al -101-ngDfé | Off, Wit he ba [ng_ope or e sfitable
phar maceut i cal exc{q —Preferably, thdco dis pr )2 | evel
of about 1-80 wt% Representative phar nmateuti cal fornul ations c

%ﬁt aif ng a
conpound of Fornula (1)4are described in Exan(ﬁl e 19. 5 R e
foll owi ng preparati ons and exanples are given to enabl e those (Rnot 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

5 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-
10 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
15 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
20 (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



skilled in the art to nore clearly understand and to practice the present

I nvention. They should not be considered as limting the scope of the

i nvention, Wéoogéal Yy as being illustrative and represent atiy&ﬁpﬁﬁgz.
Exanmple 1 10 Synt hesi s of 3-(4-Fluorophenyl)-2-(pyridin-4-yl)-

1H pyrrol 013,2-bl- pyridine (following Schéfe 'A) F N 15 Sodi um
metal (5.06 g, - | ) qWas di | yed.in 0 nQl 0 m) and
then a sol uti (Hﬁ?)@ 'wa‘f@%i‘ﬁg’i %’%& #f@g&@shg{ﬁéég% ()lg)égbor

4-f 1 uor ophenyl s Yl . [ )! t anol (50 m)
was added in one gé?‘fl%lolir\&%%ﬁ’rg%égFg?%l%{‘%a)V\g% ?gP gblagtgs ?’efl ux for 3 h
and then cooled to roomtenperature. The-reaction 20 ‘m xture was poured
into ice water (3@cothpoand of Fermdladh whieresR dsl hivdrsdérscan bé céfderted )
hydrochloric acid. The yellow precipitate was filtered_and dried in vacuo

to give 24 g & thesawrespendiag compound of Farmulas (I3 whesadbts ethexdhan

hydr obr om ¢ agi Q nd. hegt ed at ,refl ux. .Aft,er .t hae reaction

m Xt ureo%/\T/‘as czlé!ﬁség%my é‘%ﬁ?‘?g}ﬁ)@*eaﬂfrcgdm ‘geszgﬁﬁﬁl? @5}1 Sug _ €d into ice
wat er (300 m ¥rnddies, P cdsmic PredsS ahoDiigo=CA, 4 996! § 105-B18IONI um hydr oxi de.
The product was extracted into ethyl acetate and the conbi ned organic

| ayers were washed with brine, dried over
Substituting 2-hydrazinopyridine 51 with 4-hydrazinopyrimidine,

3-hydrazinopyridazine or 2-hydrazinopyrazine and following the
procedure described above gives TH-pyrrolo[2,3-d]pyrimidine, 7TH-
10 pyrrolo[2,3-cipyridazine or 5H-pyrrolo[2,3-blpyrazine respectively.

4-Hydrazinopyrimidine and 3-hydrazinopyridazine can be
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 o | - | Scheme L
An alternative route for preparing a compound of Formula (I)
N &
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.




MySO4 and concentration in vacuo to give 2-(4-fluorophenyl)-1-(pyridin-
4-yl)ethanone (11.8 g) as a tan solid. 5 Step 2 To a solution of

2- (4-f1 uor opWePM29624- (pyri di n- 4-yl ) et hanone (5.20 g, 24 nmol) P&REPIS06472
3-am no- 2-chl oropyridine (4.04 g, 31.4 mol )-9:-toluene (150 mM) was added
p-tol uenesul foni ¢ aci d nonohydrate (457 ng. 2.4 mmol) and the reaction

m Xture was broughrﬁsto,\fef ux with Dean-Stark 10Rs I m)\ﬁl of the

t ol uene/ wat er azeot rbﬁe.\ Iter+ 2&2_“ t ol P8%e was T l*hzvdi}’uﬁnd t he

resi due was resus Q. et hyl acg?ate. The precibridte was ‘(ﬁggl‘e'tt ed by
R® I 20

vacuum filtration to give{Z- 56 _
chl or opyri di n- 3-yl )-[2§§4-fl uor oplienyl ) - 1- (pyri di n-4§;l )-vinyllamne (5.0
g) as a tan solid. The filtrate was concentrated in vacuao and purified by
15 flash col umm chromat ography (50% 80% et hyl acet at e: hexanes _gr adi ent)
to give additional 1.50 gRdf product. SteD 3 T@&?a spl ution of R? 1
(2-chl oropyri di n- geyl é‘l [ 2',&;(1)—“ ucﬂdﬂphen?ls)-ﬁ- Qp r Rdi n- 4-q8] ) Vi rﬁll i ne
(6.0 g, 18.5 mmol % (6-2—1g™5 \ | 771 di et Ryl f qf mani de
(75 m) was added bg | RY| phos- phi e tum(11) g 50 ng,
0.926 mmol) and thB reaction m xture wafiheated at 120 Cﬁmder( n argon
at nosphere. After 4 h, 8 net hyl f or mam de was (®noved in vacuag‘dnd the
resi due was heated in ethyl acetate/nmethanol m xture. The pro@tﬂ?f”?/vas
filtered off to give 25 a green solid which was redissolved in boiling
met hanol / chl orof orm m

. and - d wi. h lae Th Ut |
filtered through a pad- ';’Jar‘ %}n?ft‘a;‘ gﬁ%}]{?%yf1}) ?ﬁ%&éﬁ%@%ﬁ?&%fgﬁa%ggn%ﬂ\oa;i ve

3-(4-fluoro-  amine of formula 56 gives a 2-amino-3-iodopyridine of formula 57. The

reaction is 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 (IT) catalyst and in an inert organic solvent
such as acetonitrile or tetrahydrofuran ((see., Iritani, K. et al. Tet. Lett.,
20(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).



phenyl)-2-(pyridin-4-yl)-l1Hpyrrol o[ 3, 2-b] pyridine as a pale yellow solid
(5.27 9). Exanpl e 2 Synthesis of

1- Et hyl - 3- (Wofdoegaphenyl ) - 2- (pyri di n-4-yl) - 1H pyrrol o- 25 égygsyog*ﬂe
(followi ng Schenme A) F 5K To a solution of _3n(4-fl uoropheny
(pyridin-4-yl) -1Hpyrrolo[3,2- blpyridine %?00 ng, 0.346 mmol) [ prepared

as described in Exanple 1] in dinet hylwe (3 M) was added sodi um
hydride (41 nmg, 1.025 nmol, 60%in oil stirring at roomtenperature
for 10 mn., ethyl 10 |od| de (31 pl, 0.385 mml) was added by syringe.

After 2 h, dinet hﬁoﬁnpdmdshfﬂasnﬂl%rrﬁ)/ﬁmeré ‘raeids detwbbe Q 884 40R 'S
redi ssol ved in ethyl acetate (5 nl) and nmethanol (5 m). The solution was
washed with saturated s m bi car bonat e sol uti on. The organic |ayer was
separated, dried, over and concentration _in vacuo to 15 give a
brown oil. Pul§RitEegemn by |1§§rgr@§mﬁfomubmﬁTbgnépﬂsel(msma§t hyl

Cearystal i soderpaiin b S of the Hxehtin Gl Povliidds doived

fl uorophenyl ) batow.pyri di n-4-yl)-1H pyrrol o[ 3, 2-b] pyridine as a white solid.

N Rs - R5
Lo NO,
R3/ P N O (CH3)2NC(002H5)20H3 N N R1COX
CHs 3/ N(CHS)zhydrolysis
R l Fl‘z 1
Noo reduction NP
[ l ] ll
R”/ R 3 R
62 (1)

Reaction of a 4-methyl-3-nitropyridine of formula 60 with
N, N -dlmethylformamlde d1ethy1 acetal inN N-dlmethylformamlde glves
_ a4 (2 dJmethylammoethylene)- -mtropyndme of formula 61.

10 _ Treatment of 61 with an acyl hahde of formula R‘COX (where R is as
deﬁned in the Summary of the Inventmn 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




Exanpl e 3 Synt hesi s of

3- (4-Fl uorophenyl)-2-(pyridin-4-yl)-1Hpyrrolol3,2-c]- pyridine (follow ng

Scheme C) F WOM20®4a sol uti on of 4-pival oyl am nopyri di ne (7. BCHEPIB0GHTD] )

in tetrahydrofuran (100 m) was added n-buty97thium (39.3 m, 98 nmmol, 2.5
M solution in tetrahydrofuran) at -78 [err]C under a N2 at rmsphere. 10

The reaction m xture was stirred atAﬂdﬂicﬁ{eﬂIIGoi:@éseEh re-cooled to -78 'C
and quenched with a_sol ution of N nethoxy-N net -4-fl uorobenzam de (7.9
g, 43 mmol) in 100 GempeundspfFermula (I)van aleaheumpnredbyéno@ﬁmmfao
room tenperature and poured into water.. The rod i nto
ethyl acetate. STREP (ﬁ"% fgoﬁ’&fé’g esRopding, comago at?tffvéamu (iﬁ%’%&f)w@d over
sodium sul fate AARROISYrRE ekgnﬁﬂ 8fsu thFo aﬁi‘%‘lgré/\egsogﬂ:;’é badwdy flash
chr omat ogr aphy I??O% et hyl acetate ﬁexane% dgl ent) to afforélf

N[ 3-(4- quorobenzLKI) pyridin-4-yll-2,2- dinmethyl propanam de (10 g). Step
2 20 5 Aol mmpmhn&qﬁFc(mmlaﬂ) wihere &7 ismlkoxy nad belprepafed

hermed ot rof | (ROB PATSRPOiRecomRsinh Bt F eI D ST R S hIgeST
bromo by treating it w1th 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 J. Org. Chem., 61,
7240, (1996) and Tetrahedron, 44, 91, (1988) respectively.

15 (ii) 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. J. Org. Chem. 61(21), 7240

20 (1996) and Wolfe, J. P.; et al. Tet. Lett. 38(36), 6367 (1997).

(iii) 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



reaction m xture was washed with ether, the aqueous |ayer was separated and
neutralized with potassi um carbonate. The product was 25 extracted into
et hyl acet alyg oglgeeyd Over potassi um carbonat e/ sodi um car bﬁ&"l‘ $6kd72
concentrated. The residue was purified by flash chromatography (5%

met hanol / met hyl ene chloride gradient) to afford 4- '

ami no- 3- (4-f 1 yorohenzovil rkdjne (1. 58 Step 3 5.,

4- ani no- 3- (4- 1&19 n%%%;ﬂ{hu Loy an % Bgﬁﬁgllﬁl%@?mﬁg&j in

met hyl ene chl’ (ifdlﬁﬂlﬁ:&pcaﬂal nd pyridine (2.24, 28 mmol). The reaction

m xture was cooled to O [err]C and isoni cotlnoyl chloride (1.4 g, 7.6 mol)

was added. The reactlon m xture was allowed to warmto room tenperature,
and stirring was N\tlllrhﬁethc{)gmzédlhymmskaﬂedenlthe art thabthebe was added and

the white pre sflltreda |n\(acotoyeld

3-(4-fl uorob]eﬁff%ﬁ nﬁ““?ﬁ?cﬁ?e&ﬁ ) 3%&?%#’%@ Pg ) eg@@ﬁe%ggcg
suspen5| n o e) pyri di ne Ny,
0.75 tla?é’&lﬂﬁn*)yéri?%ﬁs %Ec?é“‘g’%%n&?wé ‘1.0 M15  solution in

di chl ororret hane/ tetrahydrofuran 2:1), magnesium (309 ng, 12.7 mol) and

pyridine (0.62 ni PrépAratien pf Vs(4tuorophengi):6:[d-(Thyétdxyprepylaminbp m) was
refl uxed for 1h . The rﬁactlon m xture was _coaql ed to room tenperature,

diluted with ®YKidin = -prsolal3 dthlpyrarine from Jddrilnenspbenybifd2: was
added. The r e%%fn%%yﬁtﬁh—%—ﬁ] yﬁi-pyr?ociofijg-lb‘fpyramne 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 tox1c shock syndrome endotoxic shock,
15 tubercu1051s, atherosclerosis, diabetes, adult resplratory distress
~ syndrome, chronic pulmonary mﬂammatory d15ease, fever, perwdontal
_ diseases, ulcerative colitis, pyresis, Alzhelmer s and Parkms_on S

diseases.

20 The ablhty of the compounds of Formula @ to 1nh1b1t p38 MAP
: klnase was demonstrated by the in vztro assay descnbed in Example 20.
The ab111ty of the compounds of Formula (I) to mh1b1t the release of l
|
|

TN'F-oc Was demonstrated by the zn u;tro and the m vwo assays

described in detail in Examples 21 and 22 respectlvely

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



20 stirred overnight and then filtered through a pad of Celite. The
organi c | ayer was separated and concentrated in vacuo. Purification by

fl ash chronewo@s2edy (5% net hanol / net hyl ene gradi ent) gave 3PCIEPIS/06472
fl uor ophenyl)-2-(pyridin-4-yl)-1H pyrrol o] 3,89¢l pyridine as a solid (30
ny) . Exanpl e 4 Synt hesis of

3- (4-Fl uor ophepy Hea%eﬂ}’ﬂi@iﬁge anﬁﬁﬁldtii*@héalth)ofthb*sﬁbjdcﬂ thelgoténby oy theli ne

(foll owi ng Schene D) Step 1 To a sol ution of

2-(4-f1 uor ophenqmpomndp;sed;thsmme)mmmefgdmn@trmox& anbpthergfasirsed as
described in Exanple 1 above] and 2-chloro-3- nitropyridine (6.50 g, 41.13

(165 o 41 mmol . BOGFRPE ooy Abstvs Smeviste of retpRefds SERBPRMIEY, ' °°
9, nmo t

m xture was wa r e f

reaction mxture waél?%uengég ﬁ;mgﬁe?ﬁg(?ih%%e prodgrc?ﬂvy/aagyg;?lr actoed into

et hyl acet at e. tHéeecipidritrpset dn)g@referablyabmﬂ: wer e washed with brine, dried

over MgS04 and concentrat ed |n 15 vacuo to give a dark brovvn oil.
Purificationb 10%to % et h etat e/
hexanes gr adi e § us, or agm%g@érétl 9toa7l:_b0k° g per on ke tf(l)sage

_ rar_xge 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



fl uorophenyl)-2-(3-nitropyridin-2-yl)-1-(pyridin-4-yl)ethanone as a brown

oil (4.08 g). Ste 2 20 A sol ution of gave

2- (4-f l'uor owbawpbezs 2- (3-ni tropyridin-2-yl)-1- (pyridinad-yl )peipeRped (2. 0
g, 5.93 mmol) and pyridine (0.52 g, 6.53 mlt(ah I n di chl or onet hane (30 m )

was added to a cold solution of trifluoromethanesul fonic anhydride (1.1 m,

mxture was 2aeh SRRLRRT i Biondhod i S AR bRm e VR exc r ot o

into - 107phafth 8 b wtieiIFbRRatatiod EhHOHHIBRY reqfiakiablyekigact s were washed '
w th saturat ed sodi um bi car bonate sol ution and brine and dried over MySO 4.

Concentr at i onblonvadahﬂltgave a brown oil which was purified by flash col um

‘chr omat ogr aphy’ (50% 60% ét hyl ‘acet'at'éf “hexares: gradl ent) to 5 give the -
trifluoronethanesy fonic zzla-éﬂdf fluorocghfléi/%&e d

ni tropyri din-2-yl ﬁceﬁw i9RSA%A GampRped of 1Y & r3li3 grereund of| (1.56 g).
Step3 Tg a s nhidH r-ophenyl ) - 2-
(3-nit rgpyrl m}l@lﬁ Ppyr W\%ﬁ% ﬁerysn% gs“é’%“’tﬁ‘h mmol) in 10
et hyl acet at eac(ceptabl)s emgnanitieﬂccdmabluactmlentsdreﬂoﬂwm; euiz 89 g, 12.8
mol ) and the reaction,mxture was:- war nme 50.." C, . After t he warm

sol ution was 9wpistration @Al‘g? nekadverse ?%}’Eclhﬁf%l’eutm beneﬁt of

the compound of Formula D. Such exc1p1ent may be any solid, hqmd
semi-solid or, in the case of an aerosol compos1t1on, gaseous excipient

10 that is generally avallable to one of Sklll in the art .

. Solid pharmaceutmal exc1p1ents mclude starch cellulose talc
B glucose, lactose, sucrose, gelatm malt nce ﬂour, chalk sﬂlca gel
.magnesxu.m stearate sodJum stearate glycerol monostearate sodium
| chlonde, dned sk1m m11k and the like. L1qu1d and senusohd exc1plents
15 may be selected from glycerol propylene glycol water ethanol and
_ _vanous 01ls, mcludmg those of petroleum ammal Vegetable or
| synthetxc origin, e.g., peanut 011 soybean 011 mmeral 011 sesame oil, etc.
Preferred hqmd carriers, part1cularly for mJectable solutmns include

water, salme aqueous dextrose and glycols

20 Compressed gases may be used to dzsperse a compound of th1s
_ mventlon in aerosol form Inert gases smtable for tlus purpose are

" mtrogen carbon dmmde, etc

- Other suitable pharmaceutical eiicipient_s and their formulations
are described in Remington’s Pharmaceutical Sciences, edited by E. W.
25 Martin (M'ack' Publishing Company, 18th ed., 1990).

The amount of the compound ina formulatlon can Va.ry WlthJ.n the

full range employed by those sk111ed in the art. 'I‘yplcally, the
_,_formulatlon w111 contam on a We1ght percent (wt%) bas1s ﬂom about

0.01-99.99 wt% of a compound of Formula (I) based on the total




solution (10 m) and filtered through Celite. The filtrate was washed with
brine, dried over anhydrous sodi um sul fate and concentrated in 15 vacuo.
Purificati or™WeYIRe64h col unmm chronmatography ([err] - 95% [ err PCHERN/Q472
gave 3-(4-fluorophenyl)-1-hydroxy-2-(pyridi-ntOL-yl)

-l H-pyrrol o[ 3,2-b]pyridine as a tan solid (700 ng). Exanple 5 Synthesis of
3- (4- Fl uor opheforimulationt, hikly the bafandedeing opk)orihere@Suitable

pyrrol o[ 3, 2-b] pyri dine (fall ow ng Sche: ). A _sol ution qf,

3- (4-fl uor opheai}ﬂymﬁcwtaﬁéﬁﬁcm@ﬁﬁ--i ﬁr&gna ﬂllwmﬁyplleadf prosent Ak di ne
(0.38 g, .1.25 | _OQ;% rofuldks S
added to a sol L%{Ji%!(l))ﬁfgﬁo ?gg;(’)me og#gggégﬁﬁ'ﬁgeﬁgmd@gg%#gon vvas@tgv?/g\rgarred to
room t enper at UgehtRiing 4 comoand (T RirmuliNE) afd destribedsin Expirgsle i19. vacuo
and the residue was purified by flash colum chromat ography (50% 100% et hyl
acetate/ hexanes gradi ent) to 3-(4-f]uorophenyl)-1-net hoxy- 2-

(pyri di nB4-yl) - 1+ phedellowing prepanationscarsl examplessaresgiven ipenable those 10

. Exanple 6 ' i .
g? % 4- F 33? Ogheﬁg‘fiﬁaﬁﬁf %156( %rt&mp{%glg_a%y)%@%%a}:}d and to practice the present
2- (pyridin-4-yinydtidly." TReplsBodldhbt bé bR der&d ho WriingttiSeope ofthe

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-bj-
| pyridine |
(following Scheme A)
F
/N \ -
™ l N’ \ / N
H
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 ml) and the pH was adjusted to
pH=38 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



To a solution of 3-(4-fluorophenyl)-1-hydroxy-2-(pyridin-4-yl)-I1H
pyrrolol 3, 2-b] -pyridine (0.20 g, 0.65 mml) and 2-chl oroet hyl nor phol i ne
hydrochl ori ¢ ¢dhoézy g, 6.56 mmol ) in di et hyl formam de (5 M popapodold
sodi um hydride (100 ng, 60%in oil). The re on mxture was 15 stirred
overni ght and quenched with 10%HM (2 m). e pH was adj usted to pH = 8-9

wis. ot ract ed AR FOREGRREL THE BiE PR St 80 B P ovor

anhydr ous MySQénd mﬁe @ﬁﬂﬂﬁ‘ﬂéd a&@&m Nayé@UPercOwas &l Wi'tlpbi'me P&ﬁb& Io@dr by flash

col um chrorrat&gra éjSO% 80% et hyl acetate/ hexanes, fol | owed by
95/ 5% met hyl en gﬁ(ﬁ eonpenization i nacumto g‘lga\ﬂe(4-ﬂuorophenyl) 1-(pyridin-
lin

3|§Lelt];1lo§§]r0ph §' && émglﬁﬁ?ﬁ@*%f%h‘& bl pyri di ne (180 mg) whi ch

recrystallized from hexanes/ethyl acetate to give a white solid. Exanpl e
7 Synthegis ofg

3-(4- FIuorophenyﬂ3 1-[ 2-(pi peridin-1-yl)ethoxy]-2-(pyridin-4- yl)-
| H pyrrol of 3, 2- bi p%l‘ldl ne (followi ng Schene D) F To a sol uti.on of

3- (4-fl uorophenyl) Qal”gu]uﬁnyof%(dyﬂudmphenyl))l @yﬁ@rwﬂhtﬁaﬂm} (20 @ ne
DALY IR P R R g
mmol, 60%in ofjlsh mTf\wak %ﬁ%&‘ﬂ"toluenesdfomc ac1d 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)-vinylJamine (5.0
g) as a tan solid. The filtrate was concentrated irn 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-y1)-[2—(4-ﬂuorophenjr1);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(Il) chloride (650 mg, 0.926 mmol) and the reaction
mixture was heated at 120°C under an argoﬁ atnibsphere_. 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 fhrough 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).




10 m xture was stirred overnight and quenched with water (2 ml). The pH
was adjusted to pH = 11-12 by the addition of saturated sodi um carbonate
sol uti on andvo82¢i2édduct was extracted into ethyl acetate. ThRCTERHS/0GTE
extracts were dried over anhydrous MySO4 andjggpncentrated in vacuo to give
an oil. Purified by flash colum 15 chr omat ogr aphy (50% 80% et hyl

acet at e/ hexanes, followed by 95/5% net Ei‘ﬁﬁ] | ori de/ met hanol gradient)
gave 3-(4-fluorophenyl)-1-]2- Ex &2
(piperidin-1-yl)ethoxy]-2-(pyridin-4-yl)-l1H pyrrolo[3,2-blpyridine as a

yel | ow sol i d (183ynthesiPiobdditliyl-tldesaphdrd)-2Hpyeidim4-gDIFH-pywrolog

2-chl oroet hyl - 20 pi peri di ne hydrolgrbl 8{| de.w th 2-chl oroethyl pyrrolidine
hydrochl ori de gave »2-blpyridine
3-(4-fluorophenyl)-2-(pyridin-4-yl = rolidin-1-yl)ethoxy]-IH
pyrrol o[ 3, 2-b] pyri di ne. Exanpl e)(@}l'g&ﬁpégc?lg%%ﬂ5

7- (4- Fl uor ophenyl ) -6-(pyridin-4-yl)-5Hpyrrolo[2,3-bl- To a solution of

chl oropyrazine (11.5 g, 0.1 mmol) in absol uie Bt hanol (50 m) was added
anhydrous hydrazine (16 m, 0.5 nmol) and reaction m xture was refl uxed
for 3 h. The organics were renoved 10, i cuo and the residue was
extracted with benzene to give hydrag (4.2 g). Step 2 To a
suspensi on of hydrazi nopyrazi ne (2.9%g ﬁl i n benzene

To a solution of 3-(4-flucrophenyl)-2- (pyridin-4-yl) -1H-pyrrolo[3,2-
b]pyridine (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-y1)-1H-pyrrolo[3,2-bjpyridine as a white
solid.



(120 mM) was added 2-(4-fluorophenyl)-1-(pyridin-4-yl)ethanone (5.6 g, 15
26 mmol ) and p-toluenesulfonic acid (0.30 g). The reaction m xture was
refluxed w two egrmet4 opi ¢ renoval of water. After 2.5 h, the pegfiipbfiss72

m xture was concentrated in vacuo to give pyggzi nyl hydrazone (8.8 g) which
was used in the next step without further puarification. Step 3 20

The pyrazinyl hydrazone (8.8 g) was su%aendeﬁ i§1 di et hyl ene glycol (75 m)
and the reaction mxture was heated at f2After 1.5 h, the reaction
m xture was cool ed, and poured in water. The product was extracted into

di ethyl et her ancsyﬂvheeishﬁ”rae@!-mmphuﬁﬂ)wﬁwmiﬂu-?l)bmwg[3,2-%?-6 ntrated
in vacuo. The crude product was recrystallized from nméthanol 'to give

7- (4-f 1 uorophenyl)-6-(pyridin-4-yl)-5Hpyuidisieo[ 2, 3- b] pyrazine as a solid '
(1.1 g). Example 9 Synthesis of .

1- (3- Chl or opropyl ) - 7- ( 4- f 1 uor ophen§fPllowing Seheme G v ). 5

5H pyrrol o[ 2, 3-b] pyrazine F To a suspension of sodium hydride (1.03 g, 25.8
mol, 60%in mneral oil) in dry tetrahydrofuman (20 mM) was slowy added
7-(4- fluorophenyl)-6-(pyridin-4-yl)-5Hp o[ 2, 3-bl pyrazine (0.75 g,
2.58 10 mrol ) followed by 1-brono-3-chlwcopropane (4.05 g, 25.8 mmol).

The reaction m xture was heated at @F Nh. Wat er was added slowy
N
5 H
Step 1

_ To a solution of 4-pivaloy1a1hin6pyﬁdine (7.0 g, 39 mmol) in

tetrahydrofuran (100 ml) was added n-butyllithium (39.3 ml, 98 mmol,
2.5 M solution in tetrahydrofﬁ;@i ét -7 8°Cundera Nzatmosphere

10 The reaction mixture was stirred la.t 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 tetl_‘@hydrqf_u_réq. __Tﬁe_fé%ctién mlxture was
‘warmed to _rqo__i:n temperature and poured mto water The pf_oduct was
extracted into ethyl acetate. The organic layers were washed with

15 brine, dried over sodium “sulf:a_fé and _éyapdréﬁéd todryness The residue
was purified by flash chr'omai;ography (10% efhyl acéfate/ he:iaﬁes |
gradient) to afford N-[3-(4-fluorobenzoyl)-pyridin-4-yl]-2,2-
dimethylpropanamide (10 g).

Step 2

20 A solution of N-[3-(4-fluorobenzoyl)pyridin-4-yl]-2,2-
dimethylpropananiide (2.85 g, 9.5 mmol) in 3 N aqueous HC1 (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

25 extracted into ethyl acetate, dried over potassium carbonate/sodium



to quench the excess sodi um hydride and the organics were renoved in vacuo.

Wat er was added to the residue and the aqueous | ayer was extracted with

et hyl acet at WO 9PRB624r gani ¢ phase was washed with brine, 15  PCAMPSIOGT2r

magnesi um sul fate, filtered and concentrat edl05- vacuo. The crude product

was purified by flash chromatography on silica gel, eluting wth ethyl

acetate, to gi grbbnale ahdaoppenirated./Thé rekiduecphs Fmﬁﬁed by flash

6- (pyridin-4- yc%ISH- yrrol o[ 2, 3-bl pyrazine as a so (0.375 Q).
omatography (5% methanol/methylene chlopide gathsmézw gﬁ'ord24~

99/ 20624

Exanpl e 10 Syn

7-(2[) Fl uor opﬁe%ﬁf‘@‘%ﬂt%?%ﬁ%??ﬂ%&%‘? (_L]'Wﬁerr opyl I -

6- (pyridin-4-yl)-5Hpyrrolo [2,3-b]pyrazine F 5 To a sol ution of
1- (3-chl or opr ogydp 83- (4-f 1 uor ophenyl ) - 2- (pyri ndi n- 4-

yl)-5H pyrrol o -b] pyrazine (0.050 g, 0.14 nmol) in dinethyl- fornan de

was added 4- net hyI i m dazol e (0.046g, 0.4 nmol) and diisopropylethyl am ne
(0.12 M 50.7 rrm)l #ammadédmmbemoyﬂhmuanat(lﬁsgm fHanmod) wasThe conpound

36?4%[ :J];Ir gghg nfiﬁ%g“{) M‘E‘IQE% ) &R Ie%..%4p,ui§mmol).
1-vyl I o npl e
11y8§/m ﬁggl]s o?ﬁgwfh&é%%%éﬁ%ﬁagﬁéoéﬁ- -(4 f orop eﬁff%y?gﬁl&ide éxg

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).



SH-pyrrolo [2,3-b] pyrazine F Step 1 2-Chloropyridine-4-carboxylic acid
(15.5 g, 98 mml) was suspended in nethanol (175 ml) and anhydrous hydrogen
chlori de gawovswess sl owl y bubbl ed through the reaction n xt gpe/ppbideér:
cooling in a nmethanol/water (20/80) dry |celd@th Bubbl i ng was conti nued
for 40 min. during which tine the suspension cleared to a partial solution.
| ce bath was renoved and the reaction thure@\;\?s heated to reflux under 5
anhydrous conditions for 30 mn. to gi yel | ow sol ution. The
solution was cooled in an ice bath and saturated sodi um bi carbonate was

sl ow y added Wi th SSyxthiesis ofid-l4-FiSordbhsag] ey Aty TNGmABARIYIR Wer &
renoved i n vacuo and the product was extracted into ethyl acetate. The
ethyl acetate layer was dried oviil-psouolotd,dilpmtiding i|tered, and 10
concentrated in vacuo to yield 2- ne-4-car boxylic acid nethyl
ester as a brown liquid. Step 2 42%5@W8él$égﬁ%égonitri le (11.13 g, 82
nmol ) was di ssol ved in absolute ethanol (100 ml) and sodi um et hoxi de (21wt
%in EtOH) (46 15 m, 123 mmol) was added gn one portion. The resulting
brown sol ution was stirred for 10 mn. at m t enperature. A solution of
cgter (14.1 g, 82 mmol) in

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] aﬁd 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 mixtﬁre was quenched with water
and the product was extracted into ethyl acetate. The combined organic
_extracts were Washed w1th brme d:rled over MgSO and concentrated in
15 vacuo to give a dark brown oil. Punﬁcatmn by ﬂash column
chromatography (10% to 50% ethyl acetate/ hexanes gradlent) 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-ﬂu01jopheﬁy1)-2-(3-nitropyridin-2;yl)-1-
(pyridin-4-yl)-ethanone (2.0 g, 5.93 mmol) and pyridine (0.52 g, 6.53
mmol) in dichloromethane (30 ml) was added to 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




absol ute ethanol (100 m) was then added to the reaction over 3-5 mn. The
reaction mxture was then refluxed for 2 h during which tinme the 20
col or turnedMOP92862¢ br own. The reaction m xture was concent r RKCTERIBOGHZ U0
and water (100 m) was added to the resultinggyesi due. The pH of the
reaction mxture was adjusted to 3 using 10% hydrochl oric acid. The product

was extracted %&K&oﬁéﬂ)éthﬁs@t The cBfifthiheg of%b%fét@%er@%&ﬁe? R acts

were dried over sodiumsulfate, filtered a concentrated I n vacuo to

yield 1-(2-chl csabpyahedlsmdnumjbmﬂrhomwesahﬂmn ahdhmmmdld)mmmMg&)
dark brown soli was used w t hou furthr prlflcatl%16 (22,0 g

-114- Step 3 T ‘EﬁHb?PF’éHEaﬁe? o0 WAK PWH Mﬁ]ét hanone

(22.0 g, 80 oluiaSHIdARS éé? I HL%?%E? tion
m Xture was gg‘ayte‘amat Te w %@‘Wf%@ ‘fﬁﬂgﬁ a%ggt?/ ﬁ%ﬁpﬂe{@

h, the reactuorgwexheumﬂmmmbtlmmhﬂfhﬁmhd@@%é #2uige and then
further cooled in an ice bath. Saturated sodi um bi carbonate (100 nml) was

careful |y addeditrepyridie-5)- Hpymdisod vlmeylogstenas @rihgh’rctacrboﬂ&iéﬁghu | the
pH of the reaction mxture was neutral. The reaction m xture was then
extracted with ﬁt Eél acetate and the ethyl 10 acetate |ayer was dried
over sodi um sul , filtered and concentrated to a brown sem -solid (2.8
g). The crude product was purified by flash

To a solution of trifluoromethanesulfonic acid 2-(4-fluorophenyl)-2-

-

(3-nitropyridin-2-yl)-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,C, - 95%
CH,Cl,/MeOH gradient) gave 3-(4-fluorophenyl)-1-hydroxy-2-(pyridin-4-
yD) -1H-pyrrolo[3,2-b]pyridine as a tan solid (700 mg).

Example 5

Synthesis of 3-(4-Fluorophenyl)-1-methoxy-2- (pyridin-4-y1)-1H-
20 pyrrolo[3,2-b]pyridine
(following Scheme D)

F

/N \ —_
l N
™ ',\' \ Y/
OMe

A solution of 3-(4-fluorophenyl)-1-hydroxy-2-(pyridin-4-yl)-1H-
pyrrolo[3,2-b]pyridine (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



chromat ography on silica gel, eluting with 1:1 m xture of ethyl

acet at e/ hexanes to give 1-(2-bronopyridin-4-yl)-2-(4- fluorophenyl)ethanone
(1.9 g). 15wooedioeps 4 Hydrazi nopyrazine (0.71 g, 6.4 nmol) agg.r PO8/06472
1-(2-Dbronopyridin-4-yl)- 2-(4-fluorophenyl) lanone (1.9 g, QF mmqg wer e
suspended in benzene (30 nml) and p-tol uenesultonic acid nonohydrate (0.02

Pemoval 20 Brcgercyeg Whrfhdd W ool tohgRatis A St e R My ca 1 n

vacuo to give dleest wae rinloved3ntydeidmind eidrekidhe m%s(;ﬁniﬁéw\txglﬁh%BY' ) -

et hyl i dene] - N - pyrazi n-2-yl hydrazine as a yellow sem -solid I ch was used
wi t hout f urt hetolpmm ehromatngraphy (50%-110% ethglacetate/ hexanes gradient) to

N-[ 1- (3- Bromopyri gin-4-yl)-2-(4-f] uor gphenyl)) et hyl i dene3-N - - :
pyr azi n- 2-yl hy%’r(}é%ur?é‘?ﬁﬁﬁ&ﬁﬁ'%mf -y W&s‘%@i}d -mﬁ*reﬁ([%?rklpmélw ycol)
(30 nl) @nd he ?;fp‘ il dl 250 'C. After 1 h, the reaction

m xture was al oswg to C(;g"(lféhzidgglphlg )'poured Into a separatory funnel
containing water (50 ml). The reaction m xture was then extracted with
diethyl ether. The ether extracts wer &xanipled!, dried over sodium sulfate,
filtered,. and concentrated in vacuo to yield the crude brown solid (2.0

g). The solid was recrystallized fromethyl acetate_/pethanol 1:1 (25 m)
mxture to yield t w%%s 9 & oxpphepyl)-1-[2-(morpholin-4-yl)ethoxyl-

2-(pyridin-4-yl)-1H-pyrrolo[3,2-blpyridine
' (following Scheme D)

_F
N
AN

N
N
Ry

_ To a solution of 3-(4-fluorophenyl)-1-hydroxy-2-(pyridin-4-y1)-1H-
pyrrolo(3,2-b]-pyridine (0.20 g, 0.65 mmol) and 2-chloroethylmorpholine
hydroéhloride (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/hexénés, followed by 95/56% methylene

chloride/methanol gradient) gave 3-(4-fluorophenyl)-1-{2-(morpholin-4-
yDethoxy]-2-(pyridin-4-yl)-1H-pyrrolo(3,2-blpyridine (180 mg) which
recrystallized ﬁ-om hexanes/ethyl acetate to give a white so_]id. '




5 yl)-7-(4-fluorophenyl)-5H pyrrol o] 2, 3-b] pyrazine as a tan solid
(0.650 g). Exanple 12 Synthesis of the

7- (4- Fl uor opman9d/2064- [ 2- ( 3- hydr oxypr opyl - am no) pyri di n- 4-yl ] -PCT/EP98/06472
5H pyrrol o] 2, 3- bi pyrazi ne hydrochl ori de sal t 109 -

6- (2- Bronmopyridi n-4-yl)-7-(4-fluorophenyl)-5H pyrrolo [2,3- blpyrazine
(0.05 g, 0.135 mmol) was dissolved in %ﬁﬂﬁﬂel? propanol (0.5 m, 6.5 nmol)
and the reaction mxture was heated in a seal ed vial at 110 [err]C Af ter
20 h, the reaction mxture was purified by reverse 15

(r:] h (rj omat ogr ap Ihy Syn%hesiﬂtéﬁ thé‘it1 F—lﬁdrdnhenyﬂph@-ﬁpbpee@ln- .‘(-31)ethoxy] -2—(pyr1d1n—4-
~ hydr oxypr opyl ani no) pyri di n-4-y rr razi ne
trifluoroacetate salt as a yell 6(1?5&%’@'6’ b%)’ﬁpgl@%“ez

7- (4- Fl uor ophenyl ) - 6- [ 2- (3- hydr oxypy fﬂﬁbﬁvﬁﬁ%.@%@% ]g) n-4-yl] -5SH 20

pyrrol o- [2,3-bipyrazine trifluoroaceta 18 g, 0.05 nmml) was
treated with HC /diethyl ether (1.0 mM of a 1.0 Msolution) to give a
solid. The ethereal |ayer was decanted off gpdfihe resulting solid was
washed twi ce with ether. Excess ether was ully bl own off wi th nitrogen

Exanpl e 13 Synthesis of the
3- (4 Fl uor ophenyl ) -2-(pyridi n-4-yl)- furo[3 - bl pyri di ne

; O

. To a solution of 3-(4-fluorophenyl)-1-hydroxy-2-(pyridin-4-yl)-1H-
pyrrolo[3,2-blpyridine (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 irn vacuo to give an oil. Purified by flash column

15 chromatography (50%-80% ethyl acetate/hexanes, followed by 95/5%
methylene chloride/methanol gradient) gave 3-(4-fluorophenyl)-1-[2-
(plpendm-1-yl)ethoxy]-2-(pyndm-4-yl) 1H-pyrrolo [3,2-b]lpyridine 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.



(follow ng Scheme E) NN Step 1 10 3- Hydroxypicolinic acid (12.5 g,
900 nmol ) was suspended in a m xture of ethanol (300 m) and benzene (100
m ). Sul furiweaeés(5 M) was added and the reaction m xtur d at
reflux with azeotropic renoval of water vi aﬁan St ar k trap.eP(:'IA?téléJr%ﬁlﬂé
reacti on was conplete, the organics were re ed in vacuo. The residue was
15 di ssolved in water, basified wth soﬂ%\gm carbonate and extracted
with ethyl acetate. The ethyl acet at\é\hlxé‘m s dried over magnesium

sul fate, concentrated in vacuo to give ethyl 3-hydroxypicolinate (15 Qg).

Step 2 A mixtureg E 9}9},8; L &L é’éé‘L - i 2Hl-
tributylsilyl chlsgé?}géesm(/g%?}%&gﬁ 1 e?rrl%ti))l ??ﬁf% az%’ll)eg?%wlﬁ{g,w[%%gjmml ) in
met hyl ene chloride was stirred overni gpyragimer a nitrogen atnosphere. Water-

was added and the nethyl ene chl or;& | ayer was separated and concentrated
in vacuo. Purification on a silic wing Seherpe g ethyl acetate-hexane

(1:4) as the eluant gave ethyl 3-(tributylsilyloxy)- 25 pi colinate as a
solid (20 g). Step 3 A solution of ethyl 3=(tributylsilyloxy)picolinate
(19 g, 35 mol) in tetrahydrofuran (100 s cooled to O[err] C and

4-f| uor ophenyl -

\ N

N
/
CI
N

IZz .

Sfep 1

~ Toa s_oluti_on_b_f chloropyrazine (115 g 0.1 mmo_l)_in absolute
ethanol (50 ml) was added anhydrous hydrazine (16 ml, 0.5 mmol) and
the reaction mixture was refluxed for 3 h. The organics were removed
10 in vacuo and the residue was extracted with benzene to give

hydrazinopyrazine (4.2 g).
Ste.p 2
To a suspension of hydrazinopyrazine (2.9 g, 26 mmol) in benzene
(120 ml) was added 2-(4-fluorophenyl)-1-(pyridin-4-yl)ethanone (5.6 g,
15 26 mmol) and p-toluenesulfonic acid (0.30 g). The reaction mixture was
refluzed with azeotropic removal of water. After 2.5 h, the reaction

mixture was concentrated in vacuo to give pyrazinylhydrazone (8.8 g)

which was used in the next step without further purification.

Step 3

20 The pyrazinylhydrazone (8.8 g) was suspended in diethylene glycol
(75 ml) and the reaction mixture was heated at reflux. After 1.5 h, the
reaction mixture was cooled, and poured in water. The product was
extracted into diethyl ether and the ethereal layer was washed with

brine and concentrated in vacuo. The crude product was recrystallized




magnesi um chloride (52 m, 1.0 Min tetrahydrofuran) was added 5

dropwi se. After 30 mn., the reaction m xture was quenched with water and
the product WO9BAR4acted with ethyl acetate. The organic | ayBETERES/RH%d
over sodium sulfate and concentrated in vacugilPurification on a silica gel
colum using ethyl acetate-hexane (2:98) as the eluant gave

2- (4- f1 uor obenzZpyh ymétHdrid] kylg} é71(41f%&bphéh§|1)@(;{ﬁld?a-gbl)-m-%yrr&cqz # A
solution of 2-(4-fl uorobenzoh3 tributylsilyloxy)pyridine (3.75 g, 11.3
mol) in tetraﬁo}ﬂyﬁmm @ As @lso Qllvgé cooled to O [err]0 and

tetrabutyl ammonium fluoride (17m, 1.0 Min tetrahydrofuran) was added.
After 2 h, the reaction m xture was diﬁ%ed w h ethyl acetate. 15 The
organi c | ayer was separated, washed w bi carbonate and brine, and
dried over sodium sulfate. The organics were renoved in vacuo and the

residue was purifg 1§‘0Pilé;‘_?,i(t%lgzrép O CIEE 1%% )-BC@lyHidnleY

(2:8) as the eluant to give enzoyl ) - 3- oxypyri di ne 2 2 g).
20 St®p 5 A mixture of give ZEﬂﬁmhhuhﬂﬁbﬁhkgyhmnﬁ hydr oxypyridine (2.2

g, 11.3 mmol ), ethyl bronpacetate (1.6 nm, 14.15 mmol) and potassi um
carbonate (4.34 g, 31.4 mmol) in acetone (40 ) was heated at refl ux.
After 3 h, the reaction was cooled to roomygenperature, filtered and 25
concentrated in vacuo to give ethyl 2-[2-( or obenzoyl ) pyri di n- 3-

yl oxy] acetate (3.5 g) which was used LN _the step without further
purification. t

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-yl)-56H-pyrrolo[2,3-b]pyrazine as a solid (0.375 g).



WD 99/ 20624 PCT/ EP98/ 06472 -118-
Step 6 Sodi um ethoxide (1.51 g. 22.6 nmol) was suspended in toluene (25 m)
and et hyl 2wigoofdedsl uor obenzoyl ) pyri di n- 3-yl oxyl acetate (3. 5%@1‘/&9&70%4%“' )
was added. The reaction was heated at refl uilglgder an argon

at nosphere. After 12 h, the reaction m xtur s cooled to room tenperature
and the product was extracted into V\% The aqueous | ayer was acidified
wi th hydrochloric acid to give 2-car

fl uorophenyl)-furo(3, 2-bl pyr|d| ne as a SO|Id (1 8 g). 10 SteR 7 A

m xture of 2- carﬁﬁ,ﬁ?- he fq Ly q.di 7

mnol ), copper ta %5@ éy FEBI.MH H)éﬁir])') I- E")gunﬁ% we{‘d(a%gﬂ%%ﬂgéggﬂéat ed at
reflux. After 45 mn., theG-(pﬁﬁdim@-y\l\IASHcpﬁhﬁlblz,@-b si@gperature and the -
product was extracted into water. The aqueous 15 ayer was acidified
with hydrochloric acid and acetic acid. The product was filtered and

di ssolved in ether. The ether |ayer was dgirgd over sodium sul fate and
concentrated in vacuao. Purification by f chr omat ogr aphy usi ng et hyl

acet at e- hexanes (1:9) as the el uant _N 3
(4-fluorophenyl)-furo[ 3, 2- b|pyl’|d|£ 5 D500 1 | (0.85 g). 20 Step 8 A
solution of 3-(4-fluorophenyl)-fur ,‘ p /dlne (0.40 g, 1.84 mml) and
NN, N, N -tetranet hyl et hyl enedi am ne ) %i 7.2 mmol) in
Me
5 To a solution of 1-(3-chloropropyl)-3-(4-fluorophenyl)-2-(pyrindin-4-

y1)-56H-pyrrolo[2,3-blpyrazine (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-yDpropyl]-6-(pyridin-4-yl)-5H-pyrrolo[2,3-b]pyrazine(0.039 g).

- Example 11

Synthesis of 6-(2-Bromopyridin-4-y1)-7-(4-fluorophenyl)-
5H-pyrrolo[2,3-b]pyrazine

15 Br
Step 1

2-Chloropyridine-4-carboxylic acid (15.5 g, 98 mmol) was
suspended in methanol (175 ml) and anhydrous hydrogen chloride gas



tetrahydrofuran (15 m) was cooled to -78 '"C. n-Butyllithium(1.1 m, 2.5 M
I n hexanes, 2.7 mmol) was added and the reaction m xture was 25 al | oned
to warmto rWORM2862der ature. After 1.5 h, the reaction m xt ur PCHEPI8/06472
re-cooled to -78 [err]C and n-tributyltin chilg8i-de (0.5 m, 1.84 mml) was
added. The reaction was allowed to warmto roomtenperature and then

quenched with agaeslevigbabbledtbidugt tife rdditiony miktiirewehile coslihg figtaed i nto
ether and the ether layer was dried over sodiumsulfate and concentrated in

vacuo. Purifi camethangl/water{20/80) davdes bath: Bubhling wascontinmnadfozdtbhy
t hyl tate-h (5. 95 t | uant. 3- . .
?47 1¥I ugfgpﬁeﬁy I L}%@? ‘?‘?Pilgl%ﬁ't%}l %tﬂ%ﬁ%ﬁ%ﬁgpﬂ%ﬁeﬁge& Wea Pﬁﬂ}ﬁl @3131@9. . IceSt ep

9 A mixt f HRa A ki) b R Hodtod 13-akR
(0.72 G, 14 ot weS tPERRERIN ( Sfchioh iiature Nae Hodled (S pERY bidet?

0.14 mmol 5 and anhydromsyconditiens forefanmdn. €o gived deamypllowdiaketibndTwhl or i de
1.4 g, 7.15 L I (20 m ted at A 10 _. d

S gon at mospher B1uHiencras sorlod ih anvige bers Rl SAIGFRLAOBE) bisarboRtigm

temper at ur e andyBUeldl Srhdied bARl s HARPRPLARRY wHS LARIR MRS ord ke Vo] bY

et hyl acet at e- hexanes

3- (4-f1 uor ophemykye Perhpyéd 6 Paduy bhdftheproldcPwiak RxtiLbted intdeethys aektdtesd
fromethyl acetate-hexanes m xture to_give pure_product (0.15 . 15
Exanpl e 14 SyntFaeiethyk acdtate layer was dried over sodium sulfate, filtered, and

3- ( 4-F uci{)Ophenélgxkcégﬁnﬁteg%}ztvt}ticgé 6gz?éiaiéj-i:ﬁl_o%g)l’l)iaine-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).



pyrrolo [3, 2-bipyridine 20 2,2,6,6-Tetramet hyl piperidine (1.76 m ,
10.40 nmol ) was dissolved in tetrahydrofuran (39 m) and placed under an

at nospher e wb 98hdgr90en. The sol ution was cooled to -78 [err]{cﬁﬂ%m“n
n-butyllithium(3.96 m, 9.91 mol, 2.5 Msﬂ tion of in hexanes) was added
at such a rate that the internal terrperature id not exceed -70 [err]C The
reacti on m xt S - 120 - warned to -10 [err]C for 30 mn., then
re-cooled to - > A solution of 1-

tert - but oxycarbonyl - 3-(4-fl uorophenyl)-2-(pyridin-4-yl)-pyrrol of 3, 2-

bi pyridine (0.965@0 2-(2-chidropiidin-4L ) 2eépean ooﬁmmoﬁ-aghéﬁyl)émanaﬁel ed to
-78 C and then added via carnnul a_at ‘such a‘rate tha he ‘i'nternal 5

t enper at ure di(3288, &oavel) wae sldod 48% hy drobmmmdd‘ﬂéunlf)ua@dm 29 i,

252 L) 1R O R RS B AR AL A AR e

ammoni ung chl ory %ﬁesreaéﬁwan&e&é%s Bm [ £oVD ﬁ%(i'écﬁﬁtteﬂlge?&ﬁn%tdﬁd

acetate. The ofganic | ayer was washed with brine, dried over
anhydr ous sodithenfutthereookeddincam beeriyath eShtmate:bsnﬂmﬁbwarhmtmﬁee(iDﬂue was

U e T T
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reaction mixture was then extracted with ethyl acetate and the ethyl

10 acetate layer was dned over sodium sulfate, ﬁltered and concentrated to
a brown semi-solid (2.8 g). The crude product was purified by flash
chromatography on silica gel, eluting with 1:1 mixture of ethyl
acetate/hexanes to give 1-(2-bromopyridin-4-yl)-2-(4-
fluorophenyl)ethanone (1.9 g).

5 Stepd
Hydrazmopyrazme (0 71 g, 6.4 mmol) and 1-(2-bromopyridin-4-yl)-
2 (4—ﬂuorophenyl) ethanone (1 9 g, 6.4 mmol) were suspended in
benzene (30 ml) and p-toluenesulfonic acid monohydrate (0.02 g) was
~ added. The reactmn mixture was then reﬂuxed with azeotroplc removal
20 of water via Dean Stark trap. The benzene was then removed in vacuo
to give the crude N-[1- (3-bromopyndm-4-y1)-2_-(4_-ﬂuorop_heny1)-
ethylidene]-N’-pyrazin-2-ylhydrazine as a yellow semi-solid which was
used without further purification (2.4 g).

Step 5

25 N-[1-(3-Bromopyridin—4-y1)-2-(4-ﬂuorophenj1)efhylidene] -N*-
pyrazin-2-ylhjdrazine(2.4 g, 6.2 mmol) was suspended in di(ethylene
glycol) (30 ml) and heated in an oil bath at 250 °C. After 1 h, the
reaction mixture was allowed to cool and then poured into a separatory
funnel containing water (50 ml). The reaction mixture was then

- =




| - Tert - but oxycar bonyl - 3- (4-f 1l uorophenyl ) - 7- et hyl t hi o- 2- (pyri di n-
4-yl)-pyrrol o[ 3, 2-bl pyridine (29 ng, 0.064 mvol was di ssolved in

di met hyl sul fwo 9920628 i) and the solution was heated to 73 C. PGT{ERISOG™H
the solution was cooled and partitioned betwgds et hyl acetate and 20
water. The organic | ayer was separated and washed with brine, dried over
anhydr ous magnegityatedl with&ie ARBE CThetREr bRtrets Werdcéthbned, dried
(4-fluorophenyl)-7-methylthio-2-(pyridin-4-yl)-pyrrolo[3,2-blpyridine. . .
Exanpl e 15 Synt dweeri sodiim: udfste( fltehedyraxpd convenitratedyn jvagupoiyieldrtheheny! ) -

furo[ 3, 2-bi pyridine (foll ow che E) ,FE N A m xture, of

3-(4-fl uor ophen@‘T‘ﬁrae bropm %ﬁ%&-&&h &)ief%ﬂl’cﬁ‘g,aﬁ-reﬂyﬁgﬁﬁ&ﬁﬁg‘(?;%yb, 4.73
mmol ), [prepare ' L (- idin-4-

bi s-di chl orot ri %%%%ty‘?’éﬁ%??&?‘?’ﬁ&:%&ﬁ #iIPufi m:?%_egt%%éiféido%%ﬁ (2 hromopyridin-4

2, 4- di chl gr opyryIiT(48ubforibryl)-8H-Hprroloil)3 blpyrdkimetdyh tan salidqe.650 g). ( 20
m) was heated at 100 [err] C under an argon atnosphere. After 12 h, the
reaction m xture was cooled to roomtenperature, quenched with water and

" the product was extracted into ethyl a¥&ample®Re organic |ayer was dried
over sodium sul fate, concentrated in vacuo and the

Synthesis of the 7-(4-Fluorophenyl)-6-[2-(3-hydroxypropyl-
amino)pyridin-4-yl]- 5H-pyrrolo[2,3-b]pyrazine hydrochloride salt

F
/N \ -
[\ l N AN
N N
H NH

OH

10 Step 1

6-(2-Bromopyridin-4-yl)-7-(4—ﬂuor'opheny1)-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
15 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-yl]-6H-
20 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



residue was purified by flash chromatography using 80 % ethyl acetate- 15
hexanes as the eluant to give 2-(2-chloropyrimdin-4-yl)-3- (4-

f | uor ophenwyp-obpeeal 3, 2- bl pyr| di ne. Exanpl e 16 Synt hesi s Jt,ﬂ@

2-(2- Ami nopyrimdin-4-yl)-3-(4- quorophenyIHéjro- [ 3, 2- b] pyri |negllpo‘1fovm ng
Schenme E) 5

iaézdFQLS{SEWr?h%tdhano%%eﬁh KRR AT ah S TRRNF HOPh SR ho O
sol ution unti |mtr‘o Fas nd u.ﬁ:'ihggz Isenawsaﬁedvmdb%tted; 41 a

seal ed tube at err% C Afte t he sol vent was renoved |n vacuo
and the resi d@emmesl'[lwl ﬁr[@e(&dwdlioxypmpyﬂammw)gymdm 4upl]+5H-pYriidlo[2,3% et hy
acet at e- hexan s the e A% 2-am nopyrimdin-4-yl)- :
3- (4-f1 uoroph i@f‘f’)am?%hﬁ@ﬁ%}%g‘iﬂﬁﬂél%’@)m g) as a solid. Exanple 17
Synt hesi s of 1-(4-Fluorophenyl)- 4-nethyl-2-(pyridin-4-yl)- | Hpyrrolo
[2,3-b] goyridin e To a solution of 2};3{@#] rono- 5- net hyl pyridine (5.48

g, 29 inmol) and 4-acetyl pyridine ( %1]&1? mmol) in toluene (200 m)
was added p-toluenesulfonic acid (0.1 g) and the reaction m xture was 20

refluxed under Synimesisofiiendé4-Fludfdphiensl)eBypyridine4+ytpfiiriofd)2+b]pyridineas

cooled to roomtenperature and the_grganics_were_renoved in
(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 m!). 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 sodmm carbonate and extracted with

| -ethyl acetate. The ethyl acetate layer was dried over magnesmm
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 ni__trogen atmosphere.
Water was added and the methylene chloride layer was separated and
) concentrated in vacuo. Pu.nﬁcatmn on a silica gel column using ethyl
acetate-hexane (1:4) as the eluant gave ethyl 3-(tnbuty1s1lyloxy)-
25 picolinate as a solid (20 g).



vacuo. The residue was purified by flash chromatography using 50 % et hyl
acet at e- hexanes, followed by ethyl acetate as the eluant to (3-

br ono- 5- met hwigmer2o6kidn- 2-yl ) - (1- pyri di n- 4-yl et hyl i dene) am ne ( 2CTER$OGT2 an
oil. 5 Step 2 To a solution of -117 - ,
(3-brono-5-net hyl pyridin-2-yl)-(1-pyridin-4- ylethylidene)amne (4.25 g,
14.65 mmol ) in sﬁegg hyl formam de (75 m) was added DABCO (4.93 g, 43.96
mol ) and ], bi's-drchl orotriphenyl- phosphine palladium (0.52 g, 0.73
mmol ). The reaction m xture was 10 heated at 120 TC under argon

at nosphere. After 1ASolwjon of ekhyl Saributylsilylaxydpicalinate(lfig; 3f mmmobin

' % hyd hl.or,i | d 09 m Th | uti
was T11ter od ¢ HeBtaahd (DocmiRieas breipats (L and drituptonbemoh oh 7 wi th
10 % sodi h | ' i3t I
10, % sod Um 1Y et A0 BEag B AILED I BRI Vg added
brown sol 5d. Stdppivide. After!30 iin.,dhe reaction mixture was quenched with water

4-met hyl -2-(pyridin-4-yl)-1Hpyrrolo[2,3-blpyridine (0.3 g, 1.43 nmol) in
N- et hyl pyrr ol i arshthe predyctiwas extragted w aselsben Zheorganilayer 5. 2

g1 43 bl ) RE° Ehed et oo il s odtbRru el -4 ERHERRERE, .

After 24 h, theyy gagkiéd )M@wﬁum 9l aeotaBs hegthe @2:98) as tHe ¥luant

hydrochloric acid (50 he solution"was filtered through Celite' and

the filtrate wesavee244dluareblenzoyl)-3-(tributylsilyloxy)pyridine (3.75 g).

10 Step 4

A solution of 2-(4-fluorobenzoyl)-3-(tributylsilyloxy)pyridine (3.75
g, 11.3 mmol) in tetrahydrofuran (17 ml) was cooled to 0 °C and
tetrabutylammonium fluoride (17ml, 1.0 M in tetrahydrofuran) was
added. After 2 h, the reaction mixture was diluted with ethyl acetate.

15 The organic layer was separated, washed with sodium bicarbonate and

brine, and dried over sodium sulfate. The organics were removed in
vacuo and the residue was purified on a silica gel column using ethyl
acetate-hexane (2:8) as the eluant to give 2-(4-fluorobenzoyl)-3-
hydroxypyridine (2.2 g). . o |

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.



pH 7 with 10 % sodi um hydroxi de. The solid was filtered off, dissolved 25
i n 80 % net hanol : met hyl ene chl oride and purified by preparatory thin | ayer

chr omat ogr afityoofrg6di ve 1- (4-fl uorophenyl)-4-nmet hyl -2-(pyridi
yl)-1Hpyrrol o[ 2, 3-b] pyridine (0.03 g) as a]z# n solid. %/Fpsvsﬁ!)guz

Synthesis of the 6-[2-(Acetyl am no)pyridin- “y1]-7-(4-f1 uorophenyl)

5H pyrrol of 2, %t yrazi ne hydrochloride salt F To a solution of magnesi um
turnings (7.3 O mol ) in anhydrous ether (115 m) was added a few
crystal s of |od| ne. A few drops of 4-fluorobenzyl chloride was added

dropwi se and the Samﬁmcmhmiaef(emeg 326 il v s Eligpdritied indfdluécr @5 he
reaction had initiated, the rest of 4-fluorobenzyl chloride (43 g

300 mml ) wasndand Qithzflat(é-ﬂmbmmDpymnﬂnﬁ-ghwﬂ@eﬂsaﬁel @6 gMIsr the -
e
m neral goil) ?pH‘@r% Vmaflﬁtlf‘ﬁtﬁsﬂ%étlfbﬂ"ﬁﬁiﬂﬁe(@gs g@z()lge%lr?%pended in

t et r ahydr of ui ran 400 m) roi sonicotinic acid nmol ) was
sl owl y added belﬂpemtwremldthh@mﬂuct wasextizriéd dnfatwatdrl ([The ddtieous? h, the

reaction was gcooled in gn_i at h angﬁ fl uor obenzyl magnesi um chl or|de
(100 m, 200 fﬁﬁ%)wwagm w1 ¢ni¢ Agddveive grrarbere3-(4-

fluorophenyl)-furo{3 ,2-b]pyr1d1n‘e_'asa solid (1.8 g).

10 Step 7

A mixture of 2-carboxy-3-(4-fluorophenyl)-furo[3,2-blpyridine (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

sodiupi sﬁlfate and concentrated in vacuo. ‘Purification by flash
chromatography uéiﬂg‘ éthyl 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]pj'1idine (0.40g,1.84
mmol) and N N, N’ tetramethylethylene&amme (0.33 g, 7.2 mmol) in
tetrahydrofuran (15 ml) was cooled to 78 °C. n-Butylhthmm (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



20 reacti on was quenched with 4 M amoni um chloride solution (100 m).
Water (100 nml) was added and the product was extracted into nethyl ene
chloride. Th¥WO:P@&6%4c | ayer was washed with sat. sodi um bi car RSITARRIS/06472
solution, dried over magnesiumsulfate, filigg1®d and concentrated in vacuo.
The crude oil was purified by flash chr omat ogr aphy using 25 % et hyl

acet at e- hexaneextracté®irelolsther hadlthesther layer was dried over sodium sulfate
chloropyridin-4-yl)-2-(4-fluorophenyl)ethanone (14 g). Step 3

Hydr azi nopyr aziénd qomcentrated inworyo.aPurifiqationhby flagh chitomategitaphy: using
(4-fluoro-phenyl) et hanone 57 mpl) .were suyspended._i n benzene (250
m) and p-tol ﬁ?@éﬁﬁ?%ﬂ@%ﬁf%&y%@%é@ thelgantgavedact i on
m xture was thepMffrbsk I (-83 atel Y VBl a3 moviya Dean Stark
trap. After 2 E@- t he ‘beﬁg%l?lwe é\%l/as ?g%@gg??%ﬁg%@gﬁdﬁgag?7§%& ene gl ycol
was added. The reaction m xture was 10 heated at reflux. After 2 h, the

reaction &vi xt uSéep®s poured into ether with vigorous stirring. Water was
added and the product was extracted into ether. The organic |ayer was dried

over magnesium sul fate, filt and goncentrated in, yacyao. NMethanol was
added and the sol i ¢ THEtYTe qurgégﬂ&m”onc}&%}ﬁ}ré-(n-tn utyltin)-furol3,2-blpyridine

6- (2-chl oropyr @784 W 1 rdmbafy : :

pyrrol o[ 2, 3-bl E@I?g%’ﬁle)‘ %ﬁg§étg§k%?§§\¥%ly1g?§§pp l'gilﬁe)palladmm (ID) (0.165 g,

6- (2- Chl or opyr i0dl 4rfimyl) )an@ 4bréepiysidhes Yhoepared Yok 40brordopyridine
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-blpyridine. 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-y1)-
pyrrolo[3,2-b]pyridine

SMe
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



b] pyrazine (0.5 g, 1.5 nmml) was dissolved in hot dinethylsulfoxide (3 m)
in a glass pressure tube and allowed to cool to roomtenperature. 20
Ammoni um hy eveye/é24( 3 M) and copper sul fate pentahydrate (O0péfrdos/sss?:
nol ) were added and the reaction vessel wagogealed with Ori ng screw cap.
The reaction mxture was heated for 72 h in a sand bath at 150 'C. The

and ¢ LS”J&L&%@@E?&@&%&& iy Hyett - 2ocled 028 C. HeolgBighatd- ayer”
was dried overg,sOoghh W‘B (f4-ﬂﬁ8:‘ eﬁg};% _@_wp&ﬁollﬁg@ The

crude product mas pur y reverse

6- (2- am nopyr iblppridiné IO 9654, Zuwmmnh)emyﬂe);rﬂydmﬂmah@z xﬂl) wapydcled ve
trifluoroacetate salt (0.1 g) as a yellow solid. WO 99/ 20624

PCT/ EP98/ 0647278 ‘@2d tizireadded vie cannula at such a rate that the internal
6- (2- Am nopyri di n-4-yl)-7-(4-fluorophepyl) - 5H—pﬁrroIoI2 3- b] yrazi ne
trifl uordacet dempexkiureddidatotygxceed 870wl (@29 dr of ur an

and ridine . dded. chl ari 033 g,
oo .n%ﬁ%ﬁm@ﬁmﬁaﬁ% 35@@@%%&1\1#9&%%?1{#% &haPtureg

was stirred at erat?%a ,ﬁhter he reaction i x

diluted with HBP' T¢d %rﬁ?‘%]i}bq}& PIFHe; AT gRenc Wé rse phase
HPLC to give Gutas ﬁéihﬁmrﬁ&ﬂly Qmﬂeégl‘&ﬁo anf84hb P88 R aY kktraldigy T rol o

2,3-bipyrazine trifluoroacetate sal
into ethyl acetate. The organic layer was washed with brine, dried over

10 anhydrous sodium sulfate, and concentrated in vacuo. The crude
‘residue was punﬁed by flash chromatography using 20%
acetone/hexanes as the eluant to give 1-tert-butokycarbohyl—é-_(?i- |
ﬂuorophenyl)-7-methylthio-2-(pyridin-4-y1)—p3*rrolo [3,2-blpyridine. MS:
435 (M).

15 Step 2

1-Tert-butoxycarbonyl-3-(4-fluorophenyl)-7-methylthio-2-(pyridin-
4-?1)-;5yrrolo [3,2-b]pyridine (29 mg, 0.064 mmol was dissolved in
dimethylsulfoxide (1 ml) and the solution was heated to 73 ‘C. After 20
h, the solution was cooled and partitioned between ethyl acetate and
20 water. The organic layer was separated and washed with brine, dried
over anhydrous magﬁéﬁuni sﬁlfafe, and concentrated in vacuo to give 3-
(4-fluorophenyl)-7-methylthio-2-(pyridin-4-yl)-pyrrolo[3,2-blpyridine.




10 as a yellow solid. The product was converted to the hydrochl oride
salt by suspending the product in ether and adding 1. OM solution of HM in
ether (2 m )WOPIGPE4 a solid which was filtered off to give G6PCIEPIB06472
acetyl am nopyridi n-4-yl)-7-(4-fl uorophenyl)-321pyrrol o 2, 3- b] pyrazi ne
hydrochl oride salt (0.0.44 g) as a yellow solid. 15

Exanpl e 19 The fol |l owi ng are representEkaxnsplehtd maceutical fornul ations
cont ai ning a conmpound of Forrmula (I). Tablet forrulation The foll ow ng

i ngredients are m xed | ntingtel n ressed jnto sjngle_ 20 scored
tablets. .Quantity %ntbﬁg,sﬁ itgﬂ%é-&-ShPoropynmldm-4-y1)-3g(4-ﬂuorophenyt1)3b| et, ny

conmpound of this invention R cornstarch
50 25 croscarmnel | ose sodi umfum[B’2 b]pyn%ﬁge 25 | act ose
120 magnesi um st earate (following Scheme E)> Capsule formulation 5
The followng ingredients are mxed intimately and | oaded into a hard-
shell gelatin capsule. Quantity per E
/N \ -
| v N
N0 N
5 Cl

A mixture of 3-(4-fluorophenyl)- 2-(n-tributyltin)-furo[3,2-

blpyridine (2.38 g, 4.73 mmol), [prepared as described in Example 13
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,
the reaction mixture was cooled to room temperature, quenched with
water and the product was extracted info ethyl acetate. The organic
layer was dried over sodium sulfate, concentrated ir vacuo and the
residue was purified by flash chromatography using 80 % ethyl acetate-

15 hexanes as the eluant to give 2-(2-chloropyrimidin-4-y1)-3-(4-
fluorophenyl)-furo[3,2-blpyridine.



Ingredient capsul e, nmg conpound of this

I nvention 200 10 | act ose, spray-dried :

148 magnesiwgoohesas at e 2 Suspengicaikdogoéiys at i on
The follow ng ingredients are mxed to formg, suspension for oral 15

adm ni stration. |ngredient Anount conpound
of this invention : 1. f i c acid

0.5 g sodium chl ori de ﬁxﬂnpligﬁd 2.0 g 20 nmet hyl
par aben 0.15 g propyl paraben :

0.05 ¢ gr anul Syrethesitosithe 2- 2-Aminoeyn.m' idin-4-y1)-3-(4-flderopHenyPE¥d-0! (70%
sol uti on) _ 1(2. 85 .9 Veegunm K y\)/an(der bi I%l%o ) -

1.0 g flavoring [3,2-b]pyridine(following Scheme3) m 5 '
col orings 0.5 ng distilled water

g.s. to 100 nl injectable fornulation The follow ng ingredients are m xed
to forman injectable 10 formul ati on.

y N
o NX
NH,
5 2-(2-Chloropyrimidin-4-y1)-3-(4-fluorophenyl)-furo[3,2-b]pyridine

(0.15 g) was dissolved in ethanol (10 ml) and ammonia was bubbled

through the solution until it was saturated. The reaction mixture was
“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-blpyridine (0.70 g) as a solid.
Example 17
Synthesis of 1-(4-Fluorophenyl)- 4-methyl-2-(pyridin-4-yl)-
' 1H-pyrrolo[2,3-b]pyridine '

F

NN /=
3

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

ommid



| ngr edi ent Anmount conpound of this

" invention 0.2 g sodium acetate buffer solution, 0.4 M
2.0 M HCL (W)99%20624a0H (I N) g.s. to suitable pH 15 POUITRPI8/06472
(distilled, steril g.s. to 20 M Al of t pggabove ingredi ents, except

wat er, are conbined and heated to 60-70 '"C with stirring. A sufficient
quantity of watiya! TRE rbsitukvhs phbiiadasiftshichFohesyra gﬁy%ﬁg 500t 0
enul sify the ingredients, and vvater then"added gq.s. to 1

Suppository forethyhacetatd&hexmen; ifollowed bytethyl amtagmas thé eb.lamt for@par ed by
m xi ng the co 5 (triglycerides of

und I ny, ntlo W|th t epsol
- 129 - satura é *B}YAPYH Pﬂ"gl@ ideng)amingl:2082)3s and

has the foll ovm&goﬁonpom tion: corrpound of the i nvent i on 500 ngy
Wtepsol H 15 bal ance 5 Exanple 20 Inhibition O p-38
(MAP) Kinase...In Vitro Assay The p-38 MAP kinase inhibitory activity of
conpoundss of trStepm I nvention in vitro was determ ned by neasuring the

transfer of the y-

To a solution of (3-bromo-5-methylpyridin-2-y1)-(1-pyridin-4-
ylethylidene)amine (4.25 g, 14.65 mmol) in dimethylformamide (75 ml)
was added DABCO®(4.93 g, 43.96 mmol) and ], bis-dichlorotriphenyl-
phosphine palladium (0.52 g, 0.73 mmol). The reaction mixture was

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-b]pyridine (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-methy1—2—(pyridin-4-
y1)-1H-pyrrolo[2,3-b]lpyridine (0.03 g) as a tan solid.



phosphate from[err] P-ATP by p-38 kinase to Myelin Basic Protein (NMBP),
using the a mnor nodification of the nmethod described in Ahn, N G ; et
al. J. of Bwoeopnbi@am Vol. 266(7), 4220-4227, (1991) The ph poklagiad
formof the reconbi nant p38 MAP ki nase was . expressed wth SEK-1 and
MEKK in E. Coli (see, Khokhlatchev, A et a~."J. of Biol. Chem Vol.
272(17), 11057-11062, (1997) and the?‘:c Eurifig by affinity chromatography
using a Nickel colum. The phosphory pﬁﬁ P kinase was diluted in
ki nase buffer (20 nM 3-( N-nor phol i'-no) propanesul foni.c acid, pH 7.2, 25 nM

[err]glycerol 2@ynthesiswfithé 6-[25(ABtARMINERSHNCAlTI0T-64 TRicRophamAR! hy

ether)-N,NN ,N - tetraacetic acid, 1nM sodi'umvanadate, 1lmM dithiothreitol,

40nM magnesi um chl ori de) SHrpsrrolel2ibblnyrazinedhydrochloriles@lor onl y DVSO
(control) was added and the sanples were incubated for 10 mn. at 30 'C.
The kinase reaction was initiated by the agdition of a substrate 25
cocktail containing MBP and y-3P-ATP. A TH#r incubating for an additional 20
mn. at 30 [err]C, the reaction-was teat ed by addi ng 0. 75% phosphoric
acid. The phosphoryl ated MBP was epn-Sepasrt ed fromthe residual

[err] P- ATP usi ng a phosphocel | ul pse .- 130 - (MI1lipore,

Bedf rod, MA) and quantitated usi MNA I NI ati on counter (Packard,
Meriden, CT). The p-38 inhibitory actfVvitiesNfle@@Hessed as 1 C., the

5  Stepl

To a solution of magnesium turnings (7.3 g, 300 mmol) in -
' anhydroﬁs 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 cdole& in an ice-bath and 4;ﬂuorobenzylmagnesium
chloride (100 ml, 200 mmol) was added. After stirring overnight, the

20 reaction was quenéhed 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

s




concentration causing 50% inhibition of the p-38 enzyne bei ng assayed) 5

of sone conpounds of the invention is: CPD I C[err] CPD IClerr] #
nM  # Wi 99720624 3 106 120 3 221 108 7 PCTHEPI8/06472 6
112 34.4 101 85.5 Exanple 21 Inhibitienl28f- LPS-Induced TNF-[err]
Production In THP1 Cells....In Vitro 10

Assay The abi | idhronfatbgeaplymsingi2s %ett}g)il?cémtemém]!?lek(ﬁsiﬂﬂéiéﬁhgnt361]@-:{) ad
rel ease was determ ned, using.a mnor nodification of the nethods describe
in described irf Iqm@inc’%-ygrz-&‘ﬁrﬂumnbmﬂmtb@mnp (W412). 51(2), 498-503,

(1991). 15 (a) Induction of TNF biosynthesis: THP-1 cells were o
suspended in CLMe rg medi um [RPM (G bco-BRL, Gailthersburg, MD) containing
15% fetal bovi 'r'e—éerr um 0.02 nM 2- mercaptoethanoll, at a concentration of

2.5 x 108 cells/nl and then plated in 96 well plate (0.2 n aliquots in
each well). Test cdAp@radifopyrasne (62 @Nﬁ%&b@@d@&-&ﬁkﬂoﬁ/j Vﬁ%ﬁ‘-@iﬂ‘)-tzh t he
0 \ .

cul ture nedium such that the final concentration was 20
ali quots Bf ted@d-fluoro-phenyl)ethanone (14 g, 57 mmol) were suspended in benzene
(250 m]) and p-toluenesulfonic acid monohydrate (0.68 g) was added.
The reaction mixture was then refluxed with azeotropic removal of
water via Dean Stark trap. After 2 h, the benzene was removed in
vacuo and di-ethylene glycol was added. The reaction mixture was
10 heated at reflux. After 2 h, the reaction mixture was poured into ether
with vigorous stirring. Water was added and the product was extracted
into ether. The organic layer was dried over magnesium sulfate, filtered
and concentrated in vacuo. Methanol was added and the solid was
filtered off to give 6-(2-chloropyridin-4-yl)-7-(4-fluorophenyl)- 5H-
15 pyrrolo[2,3-b]pyrazine (4.9 g) as a solid.

Step 4

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-
blpyrazine trifluoroacetate salt (0.1 g) as a yellow solid.



solution or only nmediumw th DVBO (control) were added to each well. The
cells were incubated for 30 mn., at 37 [err]C. LPS (Sigma, St. Louis,
MO) was addge dogodzlie Wwel ls at a final concentratlon of 0.5 [Féf/kRds 472and

cells were incubated for an additional 2§ the end of the 1 ncubation.
period, culture supernat ants were coll ect ea nd the amount of TNF-a present
was determ n ng an ELI SA assay as described bel ow. (b) ELISA Assay: 10

The anmpunt of n TNF-a present was determ ned by a specific trapping
ELI SA assay using two anti-TNF-a antibodies (2TNF-H22 and 2TNF- H34)

described in Rei gL Alﬂlndyyncﬁh.@&l)-ﬁil:ﬂug &?@ﬁgH_%ﬁﬁQ 9.1996) .

Pol ystyrene 96-wel | - pl ateS were coated err]1 per well of 15
anti body 2TNmb]pgeazine bEfluoroadetatd salt(. 085(2, |0|:f2ﬁ|imneli was dlslaoillveduﬁl ed

IS By A i3 S Tl
\[I)\?Zp:r ed 1Eroon(%}é°/%1?§@ soI rhe4§ unanfgfgl)y d&&g@?@&%@?&%&&é&@ge

Systems, M nruh@mbumng/mlxtﬁbewﬁglseﬁfédat 60 @6 aﬁin'endm@ﬁllm thBe assay
began at 10 ng/nl fol|lowed by 6 half | og serial | ution's. 25 P.1 al i quot s

of the above reartionanixipee Wasahhy:edrwrthmgﬁm&n@lsnblandrﬂfge predugbiasont r ol )
e T3 b by Bl TR B oo RSB LR 200
The sanpl es V&IfudropheayDSH Pyreold[RB-V]pPraAiseRAfitorsseethie s1€(0.1 %)
10 as a yellow solid. The product was converted to the hydrochloride salt
by suspendmg the product in ether and adding 1.0M solution of HCl in
- ether (2 ml) to gwe a solid which was ﬁltered off to gwe 6-(2-

acetylaminopyridin-4-yl)-7- (4-ﬂuorophenyl) 5H-pyrrolo[2 3-b]pyraz1ne
hydrochloride salt (0.0.44 g) as a yellow solid.

15 Example 19

The followirig are representative pharmaceutical formulations

containing a compound of Formula (I).
Tablet formulation - -

The following ingredients are mixed intimately and pfesséd into single

20 scored tablets.
Quantity.per
Ingredient : _ ' tablet, mg
compound of this invention | 400
cornstarch | 50

25 croscarmellose sodium - | 25




WD 99/ 20624 PCT/ EP98/ 06472 - 132 -
shaki ng and then washed 3 tines with 0.1% BSA in PBS. 50 [err]| of

per oxi dase- swoepreszd4di n (Zynmed, S. San Franci sco, CA) sol uti oRCTERDSIIGHIg
0.416 pg/mM of peroxidase-streptavidin and 038%.BSA in PBS was added to
each well. The sanples were incubated for an additional 1 5 h at room
tenperature and thggeiaghed 4 times with 0.1% BSA in PBS. 5019grr]! of

O phenyl enedi am ne solution (lI[err]Jg/mM O phenyl ene-dianm ne and 0.03 %
hydrogen peroxide in 0.2Mcitrate buffer pH 4.5) was added to each well and
the sanples were i magnesigm stedratelark for 30 min., at room temperature.
Opti cal densi t y—ef—the—sarplo—ahd—the—troiorenco—1l0——wereo—+ead—at—450—+m
and 650 nm respectively. TNF-a |l evels were determ ned froma graph
relating the optical density at 450 nmto the concentration used. The | C50
val ue was defined as the concentration of the test conpound correspondi ng

to hal f-maxi mal reduction in 450 n@isﬂe@?@;@ﬂ@ﬁﬂﬁe' CPD# 1 err] nM
CPDH# 1Cerr], nM2 0. 46 10 0.12 108 8830

9 0.3 112 241 Exanple 22
5 The following ingredients are mixed intimately and loaded into a hard-
shell gelatin capsule.
Quantity per

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 0l5¢

propyl paraben _ 0.05¢g



I nhi bition of LPS-1nduced TNF-a Production In Mce...In Vivo Assay 20

The ability of the conpounds of this invention to inhibit the TNF-[err]

rel ease, i nywg dopoeapas determ ned using a minor nodification P&TIEBFS hods
described in described in Zanetti, G; Heu_rrw,_ D., et. al. i

"Cyt oki ne production after intravenous or p toneal G am negatlve :
bacterlal challen " J. Immunol., 148, 1890, and Sekut, L.,
Meni us, %gPhﬁl TE@ U88Ti on of the si gni ficance ofz(%?s&at ed | evels
of systemc and Iocal i zed tunor necrosis factor in different animal 5 '
nmodel s of i nfl amabiieite]l (70% kalltioghi N. Med., 124, 813, (149KH Fenal e
BALB/c mi ce weighing 18-21 grams (Charles River, Hollister, Cﬁ) wer e
acclimted for one week. G oups containing 8 mce each were dosed orally
either with the tMeeguanBo(Vanderbit€oed i n an aqueous vdid gl e cont ai ni ng
0. 9% sodi um chl ori de, 0.5% sodi um 10 car boxymnet hyl -cel | ul ose, 0.4%

pol ysorbate 80, 0.0% benzyl al cohol (CMC vehicle) or only 5 cJe (control
group). After 30 qyoring, e m'ce were injected |ntraper|t ég with 20 Kgg
of LPS (Sigma, St. Louis, After 1.5 h, the mce were sacrificed by CO2
i nhal atisn and bl Q@ﬁ; har vest ed by car d| ocentesis. Bl qpg ™S clarified
by centrifugation at 15,600 X g for 5 min., and sera were
transferred to cl ean tubes and frozen at -20'C until anal yzed-for TNF-cL by
ELI SA assay (Bi osdistéded masenati onal, Canarillo, CA) fol l®aited00mel

manuf act ur er ' s—proeteecet-

Iﬁjectable formulation

‘The following ingredients are mized to form an injectable

10  formulation.
Ingredient Amount
compound of this invention 02g
sodium acetate buffer solution, 0.4 M 2.0ml

HC1 (IN) or NaOH (IN)  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 mgredlents, and water then
added g.s. t0 100 g.

20 Suppository formulation

A shppo_sitory of total weight 2.5 g is prepared by mixing the
compound of the invention with Witepsol® H-15 (triglycerides of



The TNF-a inhibitory activity of test materials, i.e., the neasure of the
TNF-a content in the test group relative to the vehicle 20 treated group
(control growm992p6280 ng was: CPD I nhibition 2 75% 3 PCT/EFOSQ@ 72
68% 101 86 - 134 - The foregoing i ni@9tdi on has been described in -
some detail by way of illustration and exanple, for purposes of clarity and
under st andi ng. gaturdtdd védthbRefa®By 4645 RicheédNelkons khd.| Nt Yok aind! e
changes and 5 nodi fications may be practiced wthin the scope of the
appended cl ai nstheTfollowfingeonipositgon:o be understood that the above
description is intended to be illustrative and not restrictive. The scope

. of the inventi cr—shottd—iherefore—be—deternmed o =ferermce—to-t he
above descri pti on COBROW heinyentignpe det er mi ned WYh™&ference to the
foll owi ng appended 10 clainms, along with the full scope of equivalents
to which such cl aiWit l@ﬁ_ilnsl ed. Al patents, patent, s cations and

publications cited in I'S application are hereby incorporated by reference
in their entirety for all

5

Example 20

Inhibition Of p-38 (MAP) Kinase...In Vitro Assay
The p-38 MAP kinase inhibitory activity of compounds of this

10 invention in vitro was determined by measuring the transfer of the -
phosphate from v-*P-ATP by p-38 kinase to Myelin Basic Protein
(MBP), using the a minor modification of the method described in Ahn,
N. G.; et al. J. 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 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 column.

The phosphorylated p38 MAP kinase was diluted in kinase buffer

(20 mM 3-(N-morpholinc)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, 1mM 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



purposes to the same extent as if each individual patent, patent 15

application or publication were so individually denoted. H - 135 -
Clainms 1. Awavéipsgiad sel ected fromthe group of conmpounds re y
Formula (I): wherein: Rerr] is heteroaryl; ,zs---- r epr esent g&g@gg&k@%b

between either B and CRlerr] or Q and CR A% 10 that: (i) when ------

I's between Q r rka «-Bjs nitrogen; .Rerr] is aryl; and Qis
-CR- wherein: %hp%%e&ﬁo&,hﬁﬂ&) 3@4 gumﬁ%-gaﬁ%ﬂﬁ gﬁclnqqliﬂag{ copnter

cycl oal kyl, ¢ &él@ixﬂYMéMén eroal kyl, acyl, heterocyclyl,

het erocycl yl al'’kyl, héterocycClylcarbonyl, nitro, cyano, am no,
nmonosubstituted am no, disubstituted am no, acylam no, sulfonylam no, -

OR(err] (where R err] The w38inhihitoryldeyivitiae (exprasded asofC20the
?3}13 gc%&cl gkgtgé%ﬁ&tgéﬁéﬁg% éq\%elxgg@ar i R{imllsof Qﬁg rp(-)éJBe gn%;mg lé¥1|1g) agsray_e ) RR

5 of some compounds of the invention is:

CPD IC,,, CPD IC,,
# nM # nM

2 68 106 | 120

3 221 108 747

5 246 | 112 34.4

101 85.5

10

The ability of the compounds of this invention to inhibit the TNF-o.
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




hydr ogen, al kyl or heteroal kyl); and - 136 - (ii) when - I s between
B and -CR1- then: B is carbon; R2 is aryl or heteroaryl; and I S
-NR[err]-, -WO998p624S. \wherein: 5 Rl err ]"CTQEPﬁVWben
al kyl, al kenyl, al kynyl, hal oal kyl, cycl oal ka8l cycl oal kyl al kyl , .

het er oal kyl , acyl, aral kyl, heteroaral kyl, heterocyclyl, heterocyclylalkyl,

het er ocyci yl Card@@fwdmssol%’HQDMS(D ‘dﬁﬂrt@leﬁ[cﬁlﬁﬂedl WltMieQﬁﬂﬁ:reaﬁlléﬂium such
het er oal kyl or heterocyclyl al -S2R' (where R' is alkyl, 10

am no, nonosubdihiatdhe thMSigcanSatlontvm‘s&%r&i)ulahqmﬂtifteshhere R
and R mdependently represent _hydrqgen or _het er ogl k
_(al kyl ene) -z coluti a#llé‘}‘l%ilé}n %}EM%QX%MWQ% ée%%ﬁechi’@ﬂ

- COOR7 where R7 ogen
or alkyl, Rler r%écgﬂ &%ggq%&b%ﬁ en@%ﬁsﬁ gﬁfs &%&%HGS'IZE‘%ﬁ
together with tNQ)whs addeddb Qﬁbtveélmm fina? YoRééhtRhtish b€ .5 RE/fR and
heterocycle [err] independently 20 represent hydrogen or alkyl,
or [err]" togetdedls mere ireubhted for an additional 2 h. At the end of the incubation

period, culture supernatants were collected and the amount of TNF-a

present was determined using an ELISA assay as described below.

(b) ELISA Assay:

10 The amount of human TNF-o. present was determined by a specific
trapping ELISA assay using two anti-TNF-a antibodies (2TNF-H22 and

2TNF-H34) described in Reimund, J. M., et al. GUT. Vol. 39(5), 684-689
(1996).

Polystyrene 96-well plates were coated with 50 pl per well of
15 antibody 2TNF-H22 in PBS (10 pg/ml) and incubated in a humidified
chamber at 4 °C overnight. The plates were washed with PBS and then
blocked with 5% nonfat-dry milk in PBS for 1 hour at room temperature
and washed with 0.1% BSA (bovine serum albumin) in PBS.

TNF standards were prepared from a stock solution of human
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 ul 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 genﬂe



where n is 2 or 3 and Rlerr] is hydrogen or alkyl; or -COR[err]where Rerr]
Is al kyl, heteroal kyl, heterocyclylal kyl, aryl, aral kyl, heteroaryl or

het er oar al ¥pd ook C is a group represented by fornula (S), pE¥Ep

_ , os/ddu72 (
or (W; 25 - 137 - where: R is hydrog_eggzgl kyl, heteroal kyl, K
het er ocycl yl al kyl, hal o, cyano, nitro, ammno, nonosubstituted am no,

di substi tut ed,am.no, - ernl - | kyl - '
?)e/g: ggggt OLyé o) %ﬁ}k‘%‘g tine V&&GQM’E{#M@&%Z;H yI >

. . “ r ] H |
whi ch they a%%?g:ﬁﬁgghgg%ﬁ%m@ﬁﬁ%ﬁre gt%?%rﬁﬁg\#& F’eérﬂrg?f %‘Iet%dggﬁni 2t gnm He
i nteger fromegntfinIn@ 0UIY g5/l ifperbiidaseatiaptavidin andi® 1% BSAJneBBSo or

di substituted amino), -ORlerr](where Rerr] is hydrogen, alkyl, 10
het er oal kyl awashaddedtyeash sielly| The saRpled) werd inleubated for aiyaédzj,éonaldl kyi or

hyd | kyl d R is hydr , , . <

L s s v P SR i
hydr ogen or mﬁ gfagfﬁ%nglilég%@%%mg?o l-d'tgqrﬁ{yll%e Q )Zp%%%h%l (lhéﬂ%§%%g!xayl °
al koxy, am nQ 08lok Kydfdgth péloide/irt012M citrate BAfféF pH 4.5) was added to

each well and the samples were incubated in the dark for 30 min., at

room temperature. Optical density of the sample and the reference
10 were read at 450 nm and 650 nm, respectively. TNF-o levels were
determined from a graph relating the opi:ical density at 450 nm to the

concentration used.

The IC,, value was defined as the concentration of the test

compound corresponding to half-maximal reduction in 450 nm

15 absorbance.
CPD#|1C,,uM | CPD # | IC,,, oM
2 0.46 106 1100
5 0.12 108 8830
9 | 03 112 241
pramtoss

Tnhibition of LPS-Induced TNF-o. Production In Mice....In Vivo Assay

20 " The ability of the compounds of this invention to inhibit the TNF-o
release, in vivo, was determined using a minor modification of the

methods described in described in Zanetti, G.; Heumann, D., et. al.,




(where nis O0to 2 and R is alkyl)]; and R3 is hydrogen, alkyl, alkenyl,
al kynyl , hal oal kyl, heteroal kyl, cycloal kyl, cycloal kyl al kyl,

cycl oal kyl t hivéQ 9920624yl , het er oaral kyl, 20 het er ocyc|BCT/EP98/06472
het erocycl yl al kyl , hal o, cyano, nitro, am no,jgganosubstituted am no,

di substituted am no, acylam no, sulfonylamno, -OR (where R 9 is hydrogen,

al kyl, heter Oal‘bﬁognég\ﬁxﬁ@%ﬂ %ﬁmﬁx‘eﬁiﬁ-&venm Féritoredl EhanhREhtive S

hydr ogen or al kyl"), err] re Rlerr]" i'ndependently represent
hydrogen, 25 bacterial ehiljénge ithmtiee,d8al fyimunol.] P48, 1894k (1892)varich Sekat,
nitrogen .atomt are _attached, form.a hete err]

(where n is an ﬁ'ﬁl i C'hsw?é» 975-10&-,5]331431@[1@ pfth%siarlkéggq%gf)@l@é%%éveéﬁi no,

monosubsti t ut ed | | ' . I kyd. A

Al Kyl ene) - 00 SaPRaREsnd Yozl tiRtor}ibdiBais facto? it iR anilal

- COOR[ er r  wher@oBeR' dfl inflantknatioasJ.OLaB! Glth: Med.; 1383813,[(2994), where [err]
I ndependently represent hydrogen or alkyl, or [err] together with the
nitrogen atomto which they are attached forma heterocKCI e;

[err]independent |y Eemale BALB/crmajnecseighing dBc2jegrams &Charles Rivemr r |
together are | epil; HOP GAY wete 2ctlimatd Tor oo weelk® CRope%oRtanidl $inice”’
each were dosed orally either with the test compounds dissolved in an
aqueous vehicle containing 0.9% sodium chloride, 0.5% sodium
10 carboxymethyl-cellulose, 0.4% polysorbate 80, 0.9% benzyl alcohol (CMC
vehicle) or only vehicle (control group). After 30 min., the mice we¥'e_
injected intraperitoneally with 20 ug of LPS (Sigma, St. Louis, MO) _
After 1.5 h, the mice were sacrificed by CO, inhalation and blood was
harvested by cardiocentesis. Blood was clarified by centriﬁ1gati<_>n at
15 15,600 X g for 5 min., and sera were transferred to clean tubes and
frozen at -20°C until analyzed for TNF-o by ELISA assay (Biosource

International, Camarillo, CA) following the manufacturer’s protocol.

The TNF-a. inhibitory activity of test materials, i.e., the
measure of the TNF-a. content in the test group relative to the vehicle

20 treated group (control group) at 30 mg was:

CPD %
# Inhibition
2 756%
3 56%
6 68%
101 86




[err] is alkyl, heteroal kyl, heterocyclylal kyl, aryl, aral kyl, heteroaryl
or heteroaral kyl; and their pharnmaceutically acceptable salts, prodrugs,

i ndi vi dual weepRsss 10 and m xtures of isoners, provi deq,d-[l),ﬁ{g Jgdrs
[err] are not either am no, nonosubstitute no or di substituted am no.
2. The conpounds of claim1l, wherein R6 i s'dlr% ogen, al kyl, heteroal kyl,

het erocycl yl al kyl , - hal o, cyano, nitro, am no, 15 -nonosubsti tuted am no,
di substituted am no, COCR4 -(al kylene)- COOR [err] (where R [err] is
hydr ogen or al kyl )ITh ; S968E

hydrogen or al kyl, e err &%%%Igt efrlssmbtsﬁﬁ%lﬁg ni trgggér?h%%agﬁn@%ﬁ%h t hey

ar e2at t SC gfd bzﬂhmmiliﬁblnramdye}tmplge- for@uripoged vhelaeity anglmniemtaaghngf rom 0
to 2 an er&mﬁa yl.,, amno (% nosupstituted amno or

di substituted wiq eng of 8 Pég%[ axt that gh m@w& al kyl ,
| s S sl B AR B A i

99/ 20624 Therefore, it is to be understood that the above des&iﬁﬁdﬂ%&h@&ﬂéﬂ 139 -
wherein: Qis -NR4- “0- or -S wherein: R4 is hy drog1l al kyl, al kenyl,
&

al kynyl , hal o4 b9|111us’§natlmlaqd notcxestrictikeg. Thieyscopéef mvleylltlonasl;Quld

aralkyl, het ©there orgl lbe determined not with reference to the above description, but
should instead be determined with reference to the following appended
10  claims, along Wlth the full scope of equivalei;ﬁs to which such claims are
entitled. .

All patents, patent applications and publications cited in this
application are hereby incorporated by reference in their entirety for all
purposes to the same extent as if each individual patent, patent

15 application or publication were so indiiriduallj denoted.




5 het erocycl yl, heterocyclylal kyl, heterocyclyl carbonyl, -OR err]
(where R err] is hydrogen, alkyl, heteroal kyl or heterocyclylal kyl),

- (al kyl ene) - 2v@99/2Q624 ky| ene) - CO- (al kyl ene)-Z wherein Z is: - cRGHEPISIOGHIZRY
where R err] is hydrogen or alkyl; 10 -135- - [err] where [err]

i ndependently represent hydrogen, alkyl or al koxy, or [err] together with
the nitrogen atomto which they are attacfiRdmsor m a heterocycle; [err]

i ndependently represent hydrogen or alkyl, or [err] together are [err] 15
where nis 2 or 3 and Rl err] is hydrogen or alkyl; or -COR err] where
Rlerr] is alkyl, heteroalkyl, het erocycl yl al kyl , aryl, aral kyl, heteroaryl

or heteroaralkyl eo A‘ad L SyRi trogen and e LS

wherein: R err]]1 rh%/ Bgﬂn %ﬁ:ed ate %gﬁ%lp °%€ﬂ%§é‘gﬁé? ;?%ﬁﬁ%&?e%%}’o,
cyano, 20 Formlat(R, am no, nonosubstituted am no, disubstituted

am no, -COOR[err] (aI kyl ene) COOR[ err] (where R err] is hydrogen or alkyl),
-CONR[err] (where Rlerr] independently represent hydrogen or al kyl or
[err]together with the nitrogen atomto which ey are attached forma

het erocycle), -S(Of[err] (where nis an 25 _B integer fromO to 2 and
Rlerr] is alkyl, am no, nonosubstitut no\ r disubstituted am no) or
-OR[err] (where Rlerr] is hydrogen, 4l kyl}, hete kyl or
het erocycl yl al kyl); Rerr] is heteroa ; R[e;‘ ] is aryl or heteroaryl; and
5
@
wherein:
R’ is heteroaryl;
------ represents a bond between either B and CR' or Q and CR' such
10 that:
(i) when ------ is between Q and -CR'- then:
B is nitrogen;
R’is aryl; and
Q is -CR- wherein:
15 R is hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl,

heteroalkyl, acyl, heterocyclyl, heterocyclylalkyl,
heterocyclylcarbonyl, nitro, cyano, amino, monosubstituted
amino, disubstituted amino, acylamino, sulfonylamino, -
OR’® (where R’ is hydrogen, alkyl, heteroalkyl or

20 heterocyclylalkyl), -COOR’ (where R is hydrogeh or alkyl)
or -CONR'R" (where R' and R" independently represent
hydrogen, alkyl or heteroalkyl); and

* c L M s *



30 Rlerr] is hydrogen, alkyl, alkenyl, alkynyl, haloal kyl, heteroal kyl,
cycl oal kyl, cycl oal kyl al kyl, cycl oal kyl thi o, aral kyl, heteroaralkyl, -

140 - het enmsy®iosts heterocyclylal kyl, halo, cyano, nitro, gir/iPes/iss72 ,
nonosubstituted am no, disubstituted am no, >yl am no, sul fonyl ami no,

-OR'[err] (where Rlerr] is hydrogen, alkyl, heteroal kyl or

het erocycl yl a yI) ggﬂ{ r{ 1 drogen or alkyl), 5
[err] |ndepen§ ntIy resen Jlﬁ%’ﬁ%ﬁ%% gﬁ( r [err] together with the
nitrogen atomto whi cB jskavben;e attached form a het erocycle), -S(O.RW

(where n is an |nteger fromO'to 2 and Ru is al kyl , heteroal kyl, am no,
nmonosubstituted ami noRbis mﬁansheftemml amdno) (aI kyl ene)-Z" or 10

- (al kyl ene) - CO- (al kyI ne)y% vvperel . - Ccyano; -COOR[err] where
Rlerr]' is hydrogen of IRyt e ‘E}@F\%I'ently represent hydrogen or

ool g Lerr] tosether it etk gedes ol Loy, DR e o
al kyl, or [err] togethecydoakyl, aycloalitylatiyl, hetezoalkyd, sy, dfadkyl, is
hydrogen or al kyl; or -COR30where. Rlerr] is alkyl, heteroalkyl,
het er ocycl yl al kyl , heteroaralkyl, terocyclyl heterocyclylalkyl,
heterocyclylcarbonyl, -OR’ (where R’ is hydrogen, alkyl,
heteroalkyl or heterocyclylalkyl), -SO,R" (where R" is alkyl,
10 amino, monosubstituted amino or disubstituted amino), -
CONRR" (whére R' and R" independently represent
hydrogen, alkyl or heteroalkyl), -(alkylene)-Z or
-(alkylene)-CO-(alkylene)-Z wherein:
Z is cyano;
15 -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)(INR"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
-COR" where R" is alkyl, heteroalkyl, heterocyclylalkyl,
aryl, aralkyl, heteroaryl or heteroaralkyl; and

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

25
RS
R® /N NZ NcN Rz (/N
T, ST Bl T - G
R® R® = R3 6
&) M () v W)

L




20 aryl, aral kyl, heteroaryl or heteroaral kyl; and their

phar maceuti cal | acceptable salts, prodrugs, individual isonmers, and

m xtures of ¥ ﬁ%’? The corrpound of claim1 or 2 wherein PCI/EPS/g5472
between B and - 25 CRlerr] is a group repfésented by formula (S), (V) -
or (W, and Qis_5. The compound of claim1, 2 or 4, wherein R is a
4-pyridyl or 4-W[$1ﬁ!‘¢m dinyl ring optionally substituted wth a substituent

™ LR Y B MRS g TS i,
het er oal kyl ), - NRaC( Oyni3R, o@}lé@:ﬁ&%eﬁ%ﬁﬂ:e%ﬁbﬁﬁéd L) rogen,

al kyl or -(alkylene)-X Wnere X roxy, alkoxy, am n Yl amno,’

di al kyl ani no, cycl oa[ﬂk&leﬂ&&%@@tdwhereom‘ h@h&ﬂi‘dgéiﬂbﬁélliyl) eGONRHFR"
i m dazole or -S(O.R gr%b% ni.s 2 and R is al yI)]

“NRSQ[ err PR' [where ¥ rBykR “gnd QP elﬁ‘qkﬁreprqsgnﬁhyglroggn ox alliwl) ene) - X

X di al -S(Q . R
(where n s 0 to Y o B ROHdertuill 8 Alatt a3 R tiey ade

heteroal kyl). 6. Theaﬁﬁﬁh@&ffdrrﬁfa Reétdrseyele)? -SOPR twhee nSsalintbge fidie V!
ring 10 optlonallﬁ substltuted w th one or tWo substituents se ecte
fromal kyl, halo or OdR2wed&R Risalkyl, Iqthmo?moﬂ'd:mhsdntpbed]dnnhoamy one of

CLELTE 11,2 A0 4O B ey R Y LR o O
10 heteroalkyl or heterocyclylalkyl), -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)], -NRSO,R" [where R is
15 hydrogen or alkyl and R" is alkyl or -(alkylene)-X where X is
hydroxy, alkoxy, amino, alkylamino, dialkylamine or -S(0) R'
(where n is 0 to 2 and R' is alkyl)]; and
R’ is hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl,
cycloalkyl, cycloalkylalkyl, cycloalkylthio, aralkyl, heteroaralkyl,
20 heterocyclyl, heterocyclylalkyl, halo, cyano, nitro, amino,
monosubstituted amino, disubstituted amino, acylamino,
sulfonylamino, -OR" (where R” is hydrogen, alkyl, heteroalkyl or
heterocyclylalkyl), -COOR™ (where R™ is hydrogen or alkyl), -
CONR"R” (where R” and R* independently represent hydrogen,
25 alkyl or heteroalkyl, or R" and R® together with the nitrogen
atom to which they are attached form a heterocycle), -S(0O),R®
(where n is an integer from 0 to 2 and R* is alkyl, heteroalkyl,
amino, monosubstituted amino or disubstituted amino), -
(alkylene)-Z" or -(alkylene)-CO-(alkylene)-Z" wherein:
30 Z" is cyano;
-COOR™ where R™ is hydrogen or alkyl;

AL R



optionally substituted at the 2-position with a substituent selected from
15 am no, nethylam no, dinethylam no, acetylam no, nethyl sul fonyl -

am no, 2- hywio exasstdy! , 2- hydroxyet hyl am no, 3-hydroxypropy! a@riros/assr2

am noet hyl am no, 2-ami noethyl, 3-am nopropylgg .2-di net hyl am noet hyl , :
met hoxy, 2-hydroxyethoxy or 2-di nmethyl am noethoxy. 8. The conpound of any

one of claims 1, 2 and 4-7 sy | B 26hy; , enyl
ring substituted with one gp&&o%ﬁ?ﬁ%en g-%_eﬁé@é@%?%%gﬁ@ﬁy?ﬁpﬂ uoro,
chl oro or net hoxy; hpdebgW drSalkkylllo? R andRT tbgethbt evith the hetrégen atom

2- hydroxyet hyl, 2-am noethyl or 2-dinmethylam_noethyl. 9. The conpound of

any one of clains o whichthey are attechedform phetoracyolen, nethyl, ethyl,

2- hydr oxyet hyl , 3-hydroxyp 2 ATBRLB0- 125 syl anj nopr.opyl ,

2- et hyl ami noet hyl , ~ 3- met HW%?(;&%&%%?WI‘FG’&W h%ﬁﬁ{?gwgdﬁﬁy

3-di et Byl am nopr ] Pral 1 R e ropyl,
2- (pi pergi din-1-yl ?Qﬂﬁﬁs’gﬁ% (p1: e#liogidgl-t ’%Rg?%%?/? g@ﬁ%@%@ﬁﬁ%&t E% ,
( pi perazi n- 1-yl ) whepe h,is2yair and RBishygrogen dryalkgkyert hoxy,

:hydrox-ypropoxy, 2- met hyl ami_npet hoxy.., .3- pet_hyl - - 142 - am nopr Qpoxy,
-((Zii met Ey: an 20- F; hoxy, 3'&3&??7&3? : ?ﬁ%%ﬁtgp%f}aﬁwPWf&&yﬁ; # hoxy,
- (mor phol i n-4-y p - :

- (pi peri di n-1-yl )%ﬁﬁpﬁ*x%?yfélf%%%éﬁzﬁﬁb‘%@ﬁ‘%%ﬁ xé}/‘f}r 3- '
p: per azi n- 1-tHelP phRfivcedtically 46ceptablo®altts pbdraips, idividfudlligders], and 4-9

el ected from 3:-(4- . . . .
10 and mixtures of isomers, provided that both R’ and R are not either

3
3
2
3
3
(
S
amino, monosubstituted amino or disubstituted amino.

2. The compounds of claim 1, wherein R’ is hydrogen, a;_ikyl, .
‘heteroalkyl, heteio_cyclyla]kyl, halo, cyano, nitro, amino,

15 monosubstituted amino, disubstituted amino, -COOR“, -(élkylene)-
COOR™ (where R" is hydrogen oralkyl),-CONR‘sR“" (where R and R”
independently represent hydrogen or alkyl, oi' R’sand 'R.’.G‘ together with
the nitrogen atom to which they are attached form a heterocycle),
-S(0).R" (where n is an integer from O to 2 and R" is aikyl, amino,

20 monosubstituted amino or disubstituted amino) or -OR” (where R” is
hydrogeh, alkyl, heteroalkyl or hétgrocyéiyl_al__k&l), .

3. The compounds of claim 1 or 2 selected from the group of

‘compounds represented by Formula I:

25 (Ia)

A



fl uor ophenyl ) -2-[2-(2-hydroxyet hyl ani no) - pyridi n-4-yl]-IH pyrrol o[ 3, 2-

. bi pyridine and 6-[ 2-acetyl am nopyridin-4-yl]-7-(4-fluorophenyl)-5H
pyrrol o[ 2, 3- MI¥28624ne. 11. Conpounds of any one of clains 2 REI/EPIY06472
selected from 3-(4- 10 -139-

fl uorophenyl)-1-methyl-2-(pyridin-4-yl)-1Hpyrrolo-[3,2-bl pyridine and

7- (4-fl uor opherytheretm:( pyri di n-4-yl)-5H pyrrol o] 2, 3-b] pyrazi ne. 12.
Conpounds of any one of clainms 3-9 selected from 3-(4-fl uoro-
phenyl)-2-(pyridin-4-yl)-1H pyrrol o(3, 2-b] pyridine, 3-(4-fluorophenyl)-1-
met hoxy- 2- (pyrlQiil%'—uRy'L )0191: Wbﬁtﬁlg 2-b] pyri dine, 3-(4-fluorophenyl)-1-

[12 (mor phol i n-4-yl )eff’hShﬁdrgg?%y#H{Ian& le W’r?a\ afl?'lz"%‘jl‘ﬁyrkuy’i ne, 3-

4-f | uor ophenyl ) - 1- | ridine 3-
E4-f | uor oghenzl g 1- pﬁ)%s;liagf% Iiéwr?gmxilﬁﬂmr;ﬂ)m?@?w

E)yr ro lj of 33 2- lb% p{u di T(j;éw;’f %Tmrwac}blﬂkylihgarptx%}rlparbomly@ﬁ ﬁyl[xzra-z .
pyridin-4-yl)-1H pyty.ol0 | ne uot aphe
hol I n-4- y1 ) et hyl IS Sdso@sny aiky mﬁ%ﬁ b ‘ﬁ@lﬁr
g:omrr{agu(rjldlsnas Yn) Sny ) y I y OBY I ngl |y act I ve
H%nor : ’gF(?r e}géné)ocwmpew WREFHK'Z i

subst ances, parti cul a t ment ammat ory di seases. WO
. 99/ 20624 - cyano, PCT/ EP98/ 06472 - 143 -
14. Conpounds of the fornmulas wherein Y ;;md Z_are groups. convertible to the
1s hydrogen or alkyl;

group -COOR’ where R
. 10 -CONR’R’ where R® and R’ independently represent
hydrogen, alkyl or alkoxy, 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,),-
15 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;
one of A and D is nitrogen and the other is -CR’- wherein:
R’ is hydrogen, alkyl, heteroalkyl, heterocyclylalkyl, halo, cyano,
20 nitro, amino, monosubstituted amino, disubstituted amino,
-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
25 integer from 0 to 2 and R" is alkyl, amino, monosubstituted
amino or disubstituted amino) or -OR" (where R" is hydrogen,
alkyl, heteroalkyl or heterocyclylalkyl)
R’ is heteroaryl;
R’ is aryl or heteroaryl; and
30 R’ is hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl,
cycloalkyl, cycloalkylalkyl, cycloalkylthio, aralkyl, heteroaralkyl,

TR ) A LA



5

conpri ses ayooyrbésgzi ng a conpound of the general

[err] is ag
to the group

and [err] B and Qare as in claim1. 15. Process
for the manufacture of conpounds according to any one of clains 1-12, which

fornmula 10 PCT,Epgs,OGMerel n

roup as defi ned in claim1l andiggand Z are groups convertible

R2 R and R rR2, ----, B and are as in claim1, or 15

niroductng a SubsheldtaraR LNy RIKL MG, GAROHNohuigh T 2

-5 c) i
wherein [err]
of formula 10
(S), wherein
a conpound of
di substituted

amsbrigstbstit@ed Dfind) &é@sﬁtﬁte@hnﬁhocﬂé}ﬂﬁﬁimg,g a fcorrpoimd '
or nul a

(wthera R’ imlydrogen, o]&yl,m@pmaiixl or into

wherein P rgpresents a group represente

R er r ulfenglamaing, /PR

o neBabin YRR, oOR ek R TR A A

phar meceyti cal | y - acoOMRER® (Skte B #nd R® independently represent hydrogen

10

15

20

25

or alkyl, or R and R* together with the nitrogen atom to which
they are attached form a heterocycle), -S(O) R® (wherenis an
integer from 0 to 2 and R® is alkyl, heteroalkyl, amino,
monosubstituted amino or disubstituted amino), -(alkylene)-Z" or
-(alkylene)-CO-(alkylene)-Z" wherein 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 mtrogen atom
to which they are attached form a heterocycle

-C(-NR”)(NR”R”) where R27 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 and

their pharmaceutlcally acceptable salts, prod.rugs, md1v1dua1 isomers,

and mixtures of isomers.

4. The compound of claim 1 or 2 wherein =----- is between B and -

Pl S o
CR'-, C:: is a group represented by formula (S), (V) or (W), and Q is
-NR*-.

5. The compound of claim 1, 2 or 4, wherein R'is a 4-pyridy1 or 4-

heteroalkyl, -NRR' (where R and R' are, mdependently of each other,

L

b)
144



conpound of forrmula | carrying an acidic and/or basic substituent, 5
converting such conmpound of formula | into such salt. 16. A pharnaceutlcal
prepar ati on dUﬁP&?&Eﬁg a conpound prepared according to any onBCHEPSS/@HTE 1
to 12 and a therapeutically inert carrier, pal4leularly for the treatnent
and prophylaxis of inflamatory diseases. 10 17. Conpounds according to

any one of cl ai hydtogem, klkylheberoeyclplaikgl 6fhatsroalkyly-NR*C{®) R fekere R
claimed in claim1l5_or by an,obviqus chenical equi vaI ent thereof. 18. The
use of the corrpbirﬁlﬂ@rqg%r%‘k}'&éﬁd iigdryidrogen, or -(ellsylepe)- Xt where Xn t he

treat ment. and P f | Qf se or .for 1 he
manuf act ure of nsgg?%%‘%"n?ll?‘i’%)r aﬁ@%ﬁ%{l ’aﬁﬁ‘ﬁﬂfl °§ ?}Fyi
inflammat ory di hefsiesyclyh- opﬂ?ﬁia’l'l@rVéﬂbs@Rﬁ?&PﬁHénylf %'iraléﬁlé BPSS(OY, REGRAER and
met hods substantially as described herein.
5 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(0) R' (where n is 0 to 2 and R' is alkyl)]

or -OR (where R is alkyl or heteroalkyl).

6. The compound of claim 1, 2, 4 or 5, wherein R* is a phenyl ring
10 optionally substituted with one or two substituents selected from alkyl,
halo or -OR where R is alkyl.

7. The compound of any one of claims 1, 2 and 4-6, 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

15 amino, methylamino, dimethylamino, acetylamino, methylsulfonyl-
amino, 2-hydroxyethyl, 2-hydroxyethylamino, 3-hydroxypropylamino, 2-
aminoethylamino, 2-aminoethyl, 3-aminopropyl, 2-dimethylaminoethyl,
methoxy, 2-hydroxyethoxy or 2-dimethylaminoethoxy.

8. The compound of any one of claims 1, 2 and 4-7, wherein R® is
20 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-dimethylaminoethyl.

9. The compound of any one of claims 1, 2 and 4-8, wherein R is
hydrogen, methyl, ethyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-amino-

25 ethyl, 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, 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-

* c L M S *
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15

20
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aminopropoxy, 2—dimethy1amino-_ethoxy, 3-dimethylaminopropoxy, 2-

'(morpholin-4-'yl)'ethoxy, 3-(morpholin-4-yl)propoxy, 2-(piperidin-1-

ylethoxy, 3-(piperidin-1-yl)propoxy, 2-(piperazin-1-yl)ethoxy or 3-
(piperazin-1-yl)propoxy.

10. Compounds of any one of claims 1 and 4-9 selected from 3-(4-
ﬂuorophenyl)-2-[2-(2-hydxoxyethylaqlino)_-py_l_'iﬂi:n_-{i-'yll-1H-pyrrolo[3,2—
blpyridine and 6-[2-acetylaminopyridin-4-yl]-7-(4-ﬂuorppheny1)—5H-

pyrrolo[2,3-blpyrazine.

11. Compounds of any one of claims 2 and 4-9 selected from 3-(4-

ﬂuorophenyl)—l-methy1-2-(pyridin-4_-yl)-1H-pyrro_lo-[3,2—b]pyridine and

: 7-(4—ﬂuoropheny_l)-6-(pyridin-4fy1)-5H—pyrrolo[2,3-b]pyrazine.

12. Compounds of any one of claims 3-9 selected from 3-(4-fluoro-

‘phenyl)-2-(pyridin-4-yl)-1H-pyrrolo[3,2-b]pyridine, 3-(4-fluorophenyl)-1-

methoxy-2-(pyridin'-4-y1)-1H-pyfr610[3,2-b]pyridine, 3-(4-fluorophenyl)-1-
[2-(morpholin-4-yl)ethoxy]-2-(pyridyl-4-yl)-1H-pyrrolo[3,2-blpyridine, 3-
(4-ﬂudr6phenj1)-1-hydroxy-z-(pyti'ain-dz-yl)-1H'-pyr'rolo['3,2—b]pyridine, 3-
(4-fluorophenyl)-1-(2-piperidin-1-yl)ethoxy]}-2-(pyridin-4-y1)-1H-
pyrrolo[3,2-blpyridine, 3-(_4_-ﬂuo_rop_henyl)-1-(2-pipe:idin-1-y1)ethy1]-2-
(pyridin-4-yl)-1H-pyrrolo(3,2-b]pyridine; and 3-(4-fluorophenyl)-1-[2-

| (morpholin-4-ylethyl]-2-(pyridin-4-y1)-1H-pyrrolo[3,2-b]pyridine.

13. Compounds as in any dné of claims 1-12 for use as pharmaceuti-

| cally active substances, particularly for the treatment of inflammatory

diseases.

L.
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14. Compounds of the formulas

R2

Y
G )
Z 171 0 IIa

wherein Y and Z are groups convertible to the group

P
5 and C: , R', R?, --——-, B and Q are as in claim 1.

~~~~~

15. Process for the manufacture of compc;unds according to any one of

claims 1-12, which comprises

a) cyclizing a compound of the general formula
CL
z

P
10 wherein C:: is a group as defined in claim 1 and Yand Z

II

are groups convertible fo the group

and R}, R?, -=---- , B and Q are as in claim 1, or

15 b) introducing a substituent R and/or R* in a compound of formula

VO 0
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GI%

(el o o
wherein , -, R', R and B are as in claim 1, and Q'
is -CH or -NH-, or

\--’

Ib

5 ¢) introducing a substituent R' in a compound of formula

RZ
0
(@)

Pl
wherein C: and R? are as in claim 1, or

IIa

d) converting a compound of formula

Ce Sl

10 wherein P° represents a group represented by formula (S°),
(T°), (V) or (W°);
. RE? |
LI LK i G
R® ’ R3 R0 N
CP) (T V) (W)

wherein R® is chloro or bromo and R’ is as in claim 1

(O
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15
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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 salt.

16. A pharmaceutical preparation containing a compound prepared
according to any one of claims 1 to 12 and a therapeutically inert
carrier, particularly for the treatment and prophylaxis of inflammatory

diseases.

17. Compounds according to any one of claims 1 to 12, whenever
prepared according to the process claimed in claim 15 or by an obvious

chemical equivalent thereof.

18. The use of the compounds prepared according to any one of claims
1 to 12 in the treatment and prophylaxis of inflammatory diseases or for
the manufacture of medicaments for the treatment and prophylaxis of

inflammatory diseases.

19. The novel compounds, formulations, processes and methods

substantially as described herein.
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