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relates to novel substituted
3-(2-substituted)pyridyl-4-aryl pyrroles and their
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cognitive disorders, drug abuse and AIDS-related 10
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P oo Ders 15 Infl ammat ory cyt oki nes such
as TNF-a are produced via the activity of Kkinases.
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ddordess (11-14). Al though the preci se nechani sm of

ki nases such as p38 is unknown, p38 has been

inplicated in both the production of TNF-a and the

S ¥ d of tled hnemippoci ated with the TNF-a

recept or %65. 25 Arthritis is a prime exanple of an
inflanmmatory disorder, and is thus the inflammatory
dirpE-d eindf s38.Rethted Digsitietsh this section. Arthritis
affects mITions of people and can stri ke at any

joint in the human body. Its synptons range frommld
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kinase family of serine-threonine protein kinases. Inflammatory cytokines play

an important role in a number of inflammatory disorders (1), neurodegenerative
disorders (10), and AIDS-related disorders (11-14). Although the precise
mechanism of kinases such as p38 is unknown, p38 has been implicated in
both the production of TNF-o and the signaling responses associated with the
TNF-a receptor (6).

Arthritis is a prime example of an inflammatory disorder, and is thus the
inflammatory disorder focused on most in this section. Arthritis affects millions
of people and can strike at any joint in the human body. lts symptoms range
from mild pain and inflammation in affected joints, to severe and debilitating
pain and inflammation. Although the disorder is associated mainly with aging

adults, it is not restricted to adults.
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al | evi ate synpt ons. Hovvever, despite the w despread
use of _NSAID s, many i ndivj not toIFratethe
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mechani sm of action renai hs unknown. Monocl onal
aaffeting the ursletiyihgacause. r ecept or ant agoni sts to
interleukin 1 R (IL-1 R) have been shown to reduce
synptons of rheumatoid arthritis in small-scale human

clini c@thdrdrabs stiéh askhethbtradsliel ok atsp Dop@memaﬁm@and
therapies, there are small nol ecul e agents
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TNF-a and IL-1 Rin |ipopolysaccharide

( Lrﬁ@je@m fI(Bt-20) haveabesrbabewyn éo ceducd symagtoms of thesmatoid
% . ues of|50|t 100 n%&é’) |3 ddition to in vitro

t@g fl ‘W%’Qﬁﬁ tLAICIRIMYLE a{gaﬁ g shown to inhibit

the production of inflammtory cyt okines in rats and

' f 15 580

educeln el Sufideibesed Brmitbr 99 syRbridiedipgeents

| {HHt MHibibthe PR JRCHON of thede wgnalhaaé@emormrdté@actwuy in
of 200 nM (6 Due to SB 203580's oral activit
ée@@%r&s SB

panusmﬁjyhetmmamlmrthﬂﬁa anadels ehedifthese smeékmoa@g

+ 2Baag BRSTRNEN ShedvaUS Pedibiad ine biotiRESh f SNIS and 1L-1p in

aﬁ;ScBBdl)?éa?ccﬁﬁhde 0P 8y5tituild hahRm rﬂﬁﬁoé gidell dinak Qfth 1Cx,
have been repared as cytokine i bitors and

gN@b&g@%QﬁDaﬂ@@rﬁMt «(7), and specifi cal I y as
inhibitors of IL-1 R, TNF-a and ot her cytoki nes.
Aryl pyrroles (8) and triarylpyrroles (9) have al so

been plrepaditen &s irtyitrokesting rdsuls L OB 203580 has been shown to
inhibit the production of inflammatory cytokines in rats and mice at 1Csg values
of 15 to 25 mg/kg (5). SB 203580 reduces the production of inflammatory
cytokines by inhibiting the activity of CSBP/p38 kinase at an 1Csq of 200 nM (6).
Due to SB 203580's oral activity and potency in animal models, researchers
have suggested that a compound with such an activity profile has potential as a
viable treatment for rheumatoid arthritis (5).

Pyridylpyrroles and their analogs have also been prepared as cytokine
inhibitors and glucagon antagonists (7), and specifically as inhibitors of IL-1p,
TNF-o and other cytokines. Arylpyrroles (8) and triarylpyrroles (9) have also

been prepared as cytokine inhibitors.
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regard to neurodegenerative disorders, p38 has been
shown to have a role in 5 determ ning whether a cell
survi ves or under goes neuronal programed cell death
or apoposhis dfspRbls st ditinfiiRdtddPreehiy it P&rious
Kaposi ' s sarcoma-associ ated herpesvirus HHV8 has been
sheumdegereratide aadA\pSstatated cisqpters. r\didispegard toat
activates 10 p38. It ha een proposed, that this.
etV ApEeRe BN et es. DRt RanpeRDaTEaL e & o in
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Associated with AIDS is the rapid activation of 'p38

i dertbedt appptoesie¢t,olf). of a CCR5+ human T cell |ine by
SI'V, suggesting that p38 nay play a role in 15 early

viral infection (13). Additionally, p38 inhibitors
have balso relades to 41DBSottle Kaposi's sgrearnaiasaociatad hempepwirus

or PR bR BB 1B hion 2 SRt d daceptoP i SRvates

dp38! RIRE Bedfepitposdd Hightethraivators tehibutes ©thidrigenesis and
i nhibitory activity against the selectins and are
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i nvol ving sel ectins, sonme of which have the structure

RR RR RS OR3 x (R4) 25 wherein substituents are as
descr i Resbdiateldheitli AIRS énthe rayfd aGHeAIBA bf gid8dhdsesd by infection
phenyl heferocycles as cycl goxygenase-2 . i

hi bi ,
Cote LIRS humai heolsineby &0 SI9UeShns SR TN PIey a role in
PCIARRA9R(R30R 1$3). Additionally, p38 inhibitors have been shown to block

HIV replication in vitro in a manner that may be TNF-a-independent (14).

Absence of Clinically Effective Agents

WO 00/33836 discloses 5-membered heterocycles stated to exhibit
inhibitory activity against the selectins and are indicated in the treatment of

human diseases involving selectins, some of which have the structure

|
(R4)
wherein substituents are as described in the reference.

WO 95/00501 discloses phenyl heterocycles as cyclooxygenase-2

inhibitors stated to have the structure



RLbc R "7/ a- X-Y wherein substituents are as
described in the reference. 5 WD 94/15932 di scl oses
w@@2eb402@ny| t hi ophenes and anal ogs thereof stRCPUS1003/030223

have use as anti-inflammtory agents, which have the
structure R2 R3 5 /413\ 2 Y X 10 wherein

substituents are as described in the reference. WO

91/ 02730 di scl oses substituted Ri ve-nmenbered

heterocyclic rings stated to baye the structure 15

MU r-~ R-QT..1.iV-RZ Q[CBYD X-Y-Q'" -R3 wherein
fhe reference. 20 In

substituents are as descri bed
general, arthritis - particularfy rheunatoid arthritis
- and the host of other inflammtory and Al DS-rel at ed
di sorders all take a severe t@ n those afflicted.

There is a trenmendous need"f gk smfil | nol ecul e agents

to treat these 4 WO 2004/ 029040—RCT/ US2003/ 030223

wherein substituents are as described in the reference.

WO 94/15932 discloses 3,4-diaryl thiophenes and analogs thereof
stated to have use as anti-inflammatory agents, which have the structure

10
wherein substituents are as described in the reference.

WO 91/02730 discloses substituted five-membered heterocyclic rings

stated to have the structure

15
M—U
/77N
Ri=-Q-Tds -2 V—Ry

Ql
o
\|§/

Q"—X—Y—Q" —R,

wherein substituents are as described in the reference.

20 In general, arthritis - particularly rheumatoid arthritis - and the host of
other inflammatory and AIDS-related disorders all take a severe toll on those

afflicted. There is a tremendous need for small molecule agents to treat these

4



di sorders. To date, however, no such agents have ever
been identified and shown to be clinically effective
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provi des a conpound having the structure R2 Rl R3 N
R5 |, R4_ 10 or a pharmaceutical]y acceptable salt.
HEPElSrS. TR SR RSUd) BOP RIS FBRNR BpeDR dtTiag and
f ' | ' and optionally
s%%r?%%)g%ﬂhdgtégfggéﬂvteqégﬂ@r&‘sel ected from '
hydrogen, optionally substituted al kyl, -N=CR''",
-C(OR, - CfNR”_', -NR R', optionally substituted
m e tituted heteroaryl, and
optionally substituted heterocycle, wherein R and R’
are independently selected fro dr ogen, ., optional ly
Subst i THRARvSIEN Broyges s sonapy BYURGTRE sttblF ™ and
optionally substituted heterocycle; R4 is selected
from hydrogen, optionally substituted al kyl,
optional ly substituted aryt2 optRonally substituted
heteroaryl, optionally subst d heterocycle, and
-SIR"R'""R """ wherein R"'", nd R'"' are each an
i ndependent 25 strai ght ghat™q_or I:gnched Cl1- 5al kyl
or R3, R4 and the -GN to whilth ®and R4 are
connected together form an opti onal Iy substituted 5-
or 6-nmenbered ring; R5 is selRcted from optionally
substituted alkyl, -CCOOR, -C(ONRR', 30
C(ONHNHC(O R6, -S®2NR R', -C(OR, -NRR', nitrile,
nitro, halo, and 5 WO 2004/029040 PCT/ US2003/ 030223
oRt i ' : , R5 and the
o8 ﬁ%?t%%?t?ﬁﬁé%a%@&ah@ SAORBFST; whbrd

R{ and R; are independently selected from optionally substituted aryl and

optionally substituted heteroaryl;

R3 is selected from hydrogen, optionally substituted alkyl, -N=CR”’, ~-C(O)R’, —
C(O)NR'R", -NR'R", optionally substituted aryl, optionally substituted
heteroaryl, and optionally substituted heterocycle, wherein R' and R" are
independently selected from hydrogen, optionally substituted alkyl,
optionally substituted aryl, and optionally substituted heterocycle;

R; is selected from hydrogen, optionally substituted alkyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted heterocycle,
and —SiR"R"'R"" wherein R", R™, and R™ are each an independent
straight chain or branched Cysalkyl, or R3, R4 and the —C—N- to which
Rs3 and R4 are connected together form an optionally substituted 5- or

6-membered ring;

Rs is selected from optionally substituted alkyl, -C(O)OR', ~C(O)NR'R",

C(O)NHNHC(O)Rs, —SO2NR'R", —C(O)R', -NR'R", nitrile, nitro, halo, and

5
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with the provisos that (1) RL and R2 are not both

optional |y substituted phenyl:; 10 (2) if either R or,
R2 i s epfidnallyisupstiutes hetaracyclsn oniAs Bs aadithe efyiN- thwhich Rs

th ~~ ' .

o T AR
- ( CH2) 8@ mbéfed2irdfand- (CH2) 30Ms, or -

(CH2) 2N( CH2) 20(CH2) 2, and R5 is not unsubstituted

al kyl, -(CH2)30H, - 15 (CH2)3PH, -(CH2)30Ws, or

(BRI Bt o SRg R bERRRE O s

provi des a pharnaceutical conposition conprising 20

t he i nstant compound and a pharmaceutically acceptabl e
cWithithe Prof“r'ﬁ%giihﬁ‘genti on further provides a nethod of

treating a subject having a disorder aneliorated by
reduci ng TNF-a production and/or p38 activity in

appr optt)dReankRe sire nat kothcaptionalye substitiednhanylg to
the subject a 25 therapeutically effective dose of the
i nstant pharmaceutical conposition. Finally, this

i nvent (N gitieat RIEsr R, T@bpshally subsuiéd pleAyl or 3-thienyl, and the
i nflammatory response in a subject, conprising

adm nistering to the SLll\m/\egt =\pr op ctically
ef fecti ye anount ?,f tge\\i_ri t agt Phar Rac t'bcal is not hvd
conposPiiesis Yoasuistiftged pNededi ng~or s ubseqUBhb Rads At hydrogen,

t ' d i nf _ —
o he S RREES Ry CICHOROH BB a) oRIagR. or
Det ai | EEHEEN(CHPLOEPHE, ark Rsriv et iumsulpsiitstachakiat, i-deH2)sOH, -
provi des, 3 SAMPRYRY SRS BO_{AS)NIISHBEHZ &fb

(3) R4 does not form a fused ring with both Rs and Rs.

This invention also provides a pharmaceutical composition comprising

the instant compound and a pharmaceutically acceptable carrier.

This invention further provides a method of treating a subject having a
disorder ameliorated by reducing TNF-a production and/or p38 activity in
appropriate cells, which comprises administering to the subject a

therapeutically effective dose of the instant pharmaceutical composition.

Finally, this invention provides a method of preventing an inflammatory
response in a subject, comprising administering to the subject a
prophylactically effective amount of the instant pharmaceutical composition
either preceding or subsequent to an event anticipated to cause the

inflammatory response in the subject.
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substituted heteroaryl; R3 is selected from hydrogen,
optiqnal |y substituted alk¥l -N=CR"', -C(OR, -

E) Neaesc LI'_‘"I‘ of HHE 24 &.’ substit ut ed ar y|
optionally substituted heteroaryl, and optl onal I y
substituted heterocycle, wherein

i ndepehBigrBYsntiag @@V'@&Sﬁ%ﬂ“lﬁ?wfbg@wn%% ﬁHHa‘i%
substituted al kyl, optionally substituted aryl, and
optionally substituted heterocycle; R4 is selected
from hydrogen, optionally $&abstitRaed al kyl,
optionally substituted aryl\_ opyionally substituted
het er oar yI optl onal |y subst/t ug\ d heterocycle, 20
and -SiR'"" R'"R'™"" V\,hereln “, and R'"'" are each
an i ndependent strai ghtRghai brafehed C1_5al kyl ,
or R3, R4 and the -CN to whigh R3 and R4 are
connected together forman optgonally substituted 5-

or 6-nmenbered ring; 25 R5 is skl ected from optionally
substituted al kyl, C(O)(R‘ -C(ONR R,

C( O NHNHC( O) RG, _SCNR R _NR.R' nitrile,
nPk ?@haffﬂ%eutéﬁ%ly a@ﬁ@ﬁ’t@ﬁlﬂ $5§Jtcé'\§5%qfr WHEERIN het er ocycl e,
or R4, R5 and the -CN to which R4 and R5 are
connected together forman optionally substituted 5-
oR; aBdiRmber iadepemipntiyredlettyOmaddp RN Gubstituted aryl and
PCT/ US2003/ Q30223... R6,| s, sel ected fromH, alkyl,

opt i onQPT"?/nag &@ﬁf'%%hﬁﬁ?aw th the provisos that 5
(1) R and R2 are not both optionally substituted
phenyl; (2) if either R or R2 is optionally

sRhdd seletted fpdrarmydrager3-optioraly substitlited alky -NECR™” N-G(O)R', —

N ~ [N~ ~
' C(O)NR'R", —=NR'R", optionally substituted aryl, optionally substituted

heteroaryl, and optionally substituted heterocycle, wherein R and R" are

independently selected from hydrogen, optionally substituted alkyl,

optionally substituted aryl, and optionally substituted heterocycle;

R4 is selected from hydrogen, optionally substituted alkyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted heterocycle,
and —-SiR"R™R™"" wherein R™, R™, and R™ are each an independent
straight chain or branched C.salkyl, or R3, R4 and the —-C—N- to which
Rs and Ry are connected together form an optionally substituted 5- or

6-membered ring;

Rs is selected from optionally substituted alkyl, -C(O)OR', —C(O)NR'R",

C(O)NHNHC(O)Rg, —SO2NR'R", —-C(O)R’, -NR'R", nitrile, nitro, halo, and

optionally substituted heterocycle, or R4, Rs and the —C—N- to which Ry
and Rs are connected together form an optionally substituted 5- or

6-membered ring; and
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R5 is not unsubstituted al kyl, -(CH2)30H, - (CH2)3PH,
-(CH2) 30w, or -(CH2)2N(CH2)20(CH2)2; and (3) R4
doesn't forma fused ring with both R3 and R5. 15

B ol 5 H AR SRRt ent (15 307

am no, aryl substituted am no, hydroxy, nethoxy,
phenyl ether, S-alkyl, halogen, trifluoronethyl, and
th{he provisesfiadtabl y, R2 is substituted with one or
nore groups selected from hydrogen, am no, alkyl
substituted am no, aryl substituted am no, hydroxy,
met hoxyl) RafzeayR, eteheot, bdfh apkighallyhsubsgbried phenyl
trifluoromethyl, and nitro. Mre preferably, R2is
heteroaryl having 1-3 N. 25 Preferably, R3 is selected

from Hﬁﬁ{f@% Fa'&ydz 36;3{|onah§’%ﬁbﬁﬁﬁbéda phégfi @rr@cm@rq/l and the

and erel n and R'" are |ndependent y
sel ected from hydr oge kle—\ar yIQd het er ocycl e.
\

AEE MO ST SR G -
PCT/ U 3 efe R5 _i te -
al kyl %%%@89%%@@ a&@b R((ab ¥(P1l|_if ri |(ér'§§|r:f§’:heggr%2@;'\|"2 or

In par(tor(ré)iNa(CH JB(QbR], emceRs a8 kpt unsu!ﬂitlﬂiedwlkylr e(@Hz)soH -

E %g &%&W?W "(Q%W& T r@smbﬁp%ﬂgﬂﬂ 2; j@gd

-NHCOR ; the preferred heterocycles are ester
|sosteres (e.g. oxadiazole 5 and the like, such as
der i vad)Rasdaxfsn farm atfused dhg with 2oth- Ry ang Bs- 3- ol ,

i soxazol -3- ol, imdazolidine-2,4-dione,
4H[ 1, 2, 4] oxadi azol - 5- one, 4H 1[I, 2,4]thiadiazol -

one 4!*"?4 éra%h{l]l"\qxi@@h%ﬂhféoﬁwﬁﬁ ofB®r rARZEo8ps [sblected from

3, 4] oxa I azo referred enbodi ment, the

chygroged, arsnrme |a§<yt eubstrtumdtammgr a0 sebstitatedmmeu hydroxy,
S hm@ﬁ]o%yr,] phenyl et%er, %-alkyl, halogen, trifluoromethyl, and nitro.

Preferably, R2 is substituted with one or more groups selected from
hydrogen, amino, alkyl substituted amino, aryl substituted amino, hydroxy,
methoxy, phenyl ether, S-alkyl, halogen, trifluoromethyl, and nitro. More

preferably, Rz is heteroaryl having 1-3 N.

Preferably, Rj is selected from hydrogen, alkyl, aryl, heteroaryl,
heterocycle, and -NR'R", wherein R' and R" are independently selected from

hydrogen, alkyl, aryl, and heterocycle.

Preferably, Ry is hydrogen or alkyl. More preferably, Ry is hydrogen or
methyl.



WD 2004/ 029040 PCT/ US2003/ 030223 Mouse PBM P38 10
Mouse C cell cell P38 ng/kg 10ng/ kg enzyne Conpound
WOR0402H® 19M | C50 NnM % 0 inhib nM U inhib 2 PCT/0S5$051030223
Q:N N033 1000073 I ZO(de 8) 5F J\ NN148
(-37) N ( ng 48) F Cpd
31) F Prsfare ly(Rm) sel(e@tqﬁofrcze aﬂ@ﬂv@(@d@ﬂ oﬁé@ANR' ", nitrile, and
C'{/ USZOOS 080%%8 '
erocycle. In"parfitular, the preferred alkyl is selected from -(CH2),OR’, -
(CH2).NR'R", -(CH2),COOR', and -(CH),CONR'R"; the preferred NR' R" group
is -NHCOR"; the preferred heterocycles are ester isosteres (e.g. oxadiazole
5 and the like, such as derivatives of 1,2,4-triazole, 1,2,4-triazol-3-ol, isoxazol-3-
ol, imidazolidine-2,4-dione, 4H-[1,2,4]oxadiazol-5-one, 4H-[1,2,4]thiadiazol-5-

one, 4H-[1,2,4]oxadiazole-5-thione, oxazole, [1,3,4]oxadiazole).

In a preferred embodiment, the compound is selected from the group of

10  compounds shown in Table 1.
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anot her enbodi nent, the therapeutically and/or
prophyl actically effective dose is a dose sufficient

wa eoodebdower from about 0.05 ng/ kg of body wei ghCT/U82003/030223

about 50 ng/kg of body weight. Mre specifically, in
one enbodinent, oral doses range from about 0.05

ng/ kg to about 100 sg/ kg dail I n |anotiher enbodi nment|,
oral 30 dgoges rayge from about 0.03 ny/lkg to about 50
ng/ kg dai l\X’/ nd a further| enbadi ment, from about
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enbodi nent i on doses ranhge from about 1.
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several mnutes 10 about several days. Tn a furthner
enbodi ment, for topical adm nistration, the instant
conpound can be conbined wth a phar maceut i cal
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subj ect, conprising admni'sterin e subj ect
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p@foﬁlmh saltsi ipeludg hyBfaremic fa’dmmglcohydrﬁghlpﬁgt perchloric, sulfuric,

DB EHte D e bR iic. Behedl PsRagikdfeRansauitonic

n:ryb raBIRRneEMIf6 1§18 PessRneBulfditic SeilieCpalmdic, i hAaphigbiiieddifonic,
odinment, the event is an insect sting or an ani nal

bP-feluepgsulisc, reehexanemleaic garrRgcehai.cal terns

shall have the neanings as set forth in the follow ng

par agr aphs: "independently”, when in reference to 15

cheni cahisssitionualsd provided & phreanatéaticahbempasitiontdaafprising
one substituent exists, the substituents may be the
sednsiant cempeeng and-a\phgmacswdicallyaegeriablgicaier.

cyclic and br anched- chai n al kyl. Unless otherw se

stated, the alkyl group will contain 1-20 carbon

at ons. Phhﬂrmutlzﬁllmdwpmtﬂ;@ catrizredre welekadwy ko thoseskilled in the

R BT SRl s o R B
e k
gi %‘agilyg PS Mn_ﬁﬁ%ﬁﬁﬁdaﬁ% égffégg ora(ﬁii ﬁ(?égﬂenééddh n%harmaceutlcally

acceptable carriers can be aqueous or non-aqueous solutions, suspensions and
emulsions. Examples of non-aqueous solvents are propylene glycol,
polyethylene glycol, vegetable oils such as olive oil, and injectable organic esters
such as ethyl oleate. Aqueous carriers include water, ethanol, alcoholic/agueous
solutions, glycerol, emulsions or suspensions, including saline and buffered
media. Oral carriers can be elixirs, syrups, capsules, tablets and the like. The
typical solid carrier is an inert substance such as lactose, starch, glucose,
methyl-cellulose, magnesium stearate, dicalcium phosphate, mannitol and the
like. Parenteral carriers include sodium chloride solution, Ringer's dextrose,
dextrose and sodium chloride, lactated Ringer's and fixed oils. Intravenous
carriers include fluid and nutrient replenishers, electrolyte replenishers such as
those based on Ringer's dextrose and the like. Preservatives and other additives

can also be present, such as, for example, antimicrobials, antioxidants, chelating
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di-, tri-, and per-) halo-alkyl, fornyl, carboxy,
al koxycarbonyl, C1-C8-al kyl-CO O,
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sul fonam de, sul fonyl, thiol, aryl aryl (C1- C8) - al kyl,
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substituent group, is a carbocyclic arorrati c radi cal
including, but not limted to, phenyl, 1-

napht hiyl ongnambpginmentethetdigordsr bﬁ)@?@]f|3én@?mldl'§9rder In another
rad
S5 B8melfy BT SORBT L ) AR afiled SERRER, Tlampog gf isorders
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- a C8- al

GheamapkyArthiiion 65 =aPp BE R SIAAe T R AlEroggtmmagion,
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Yﬁg?ﬂ% @Lﬁﬁwéﬁﬁace;ﬁ?pﬁpﬁ%%?%h%m é’e}gﬁé ngf ‘cﬁlﬁ viral

CaRit) NV rephcatidhe Thedll desisétio mﬂel\ﬁmf@cﬁlohabbgmflv@def|C|ts
u stituent group, heteroaryl refe
induced by neuronal inflammation, multiple sclerosns stroke, neuropathic pain,
HIV dementia and Alzheimer's disease. In the preferred embodiment, the

disorder is rheumatoid arthritis.

As used herein, the term "subject” includes, without limitation, any animal
or artificially modified animal having a disorder ameliorated by reducing TNF-o
production and/or p38 activity in appropriate cells. In the preferred

embodiment, the subject is a human.

As used herein, "appropriate cells" include, by way of example, cells
which secrete or are capable of secreting TNF-a, and cells wherein p38 has

been activated. Specific examples of appropriate cells include, without
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to a cyclic, fully unsaturated radical having from
five to ten ring atons of which one ring atomis
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addi tional heteroatons independently selected from S,
and N, and the remaining ring 25 atons are car

0
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VL%pJ%gmﬁng égq(%odr? r Bl g%%%&ha%&lﬁhet eroaryl
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pyrim di nyI pyri dazi nyI pyrroyl pyrazol yI
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2004/ 29040 PCT/ US2Q0 0223 i ndazol :
2030, T 200 030523, LOURERh L can be determins
fa&&ﬂr& t%]rBMflhé’!rﬁérthodé uro[ 3, 2- b] pyridinyl, or

furo[ 2, 3-b] pyridinyl), 7i m dazopyridinyl (such as
i m dazo[ 4,5- b]pyridinyl or imdazo[4,5-c]pyridinyl),

o o st e Hara Pl B tBb Bt 9 iteOiy e gp8¥” f & BKbHdLeutical

t Bbeipokitioany lan aﬁﬁ@hﬁttﬂmﬂucueﬁt toRtoplatessarot regues! théTpBOgressmn
be _substituted by independent replacenment of | to

oPf aisarger: o@énrcmwmtl@wa ifectivetdesea p&gmarmcemal
g?B@Bgﬁll%r)ﬂ% %ﬁgam@rﬂt@ﬁgf %T] t@r%@\rl]ég'}‘cla disdided; A KQifhinate,

diafr@)nh)f]ﬁeaiqd{cbrl)dm?ylme clﬂlnomfs atiset. Me'thodsaam knov;/n in the art for

er-) hal o- al ky ornyl, car oxy r bonyl_, ,

c@e@mlnglth@@p@hcaﬁy 2L v'a ekf?%}fl &B@%&% thg instant

u id

o ahEEARIoH) ciABoRfof THelcrcRle Hoh 18 SRRRNAE ARG te
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0 opt i nIIy subst uII or partially
%F%’?@E tﬂﬁéﬁf}”tﬁtﬁ Sﬁ“&’ €515 exanple, a 4-

to 7- nenbered nDnocycllc - to 11- menber ed bicyclic,

or 10- to 15-nenbered trlcycllc ring system which has
at | ea$h oneenendimeat, dhe therapeuticalytandier prapbyactiealiyn effective

C%gtsg'lsné%%s{elsrﬁ men%o (]Ieh Ver foom ahe tt]%téadp % | Gt goé);y\%elght to
about 200 mg/kg of body weight of the instant pharmaceutical composition. In
another embodiment, the therapeutically and/or prophylactically effective dose
is a dose sufficient to deliver from about 0.05 mg/kg of body weight to about 50
mg/kg of body weight. More specifically, in one embodiment, oral doses range
from about 0.05 mg/kg to about 100 mg/kg daily. In another embodiment, oral
doses range from about 0.05 mg/kg to about 50 mg/kg daily, and in a further
embodiment, from about 0.05 mg/kg to about 20 mg/kg daily. In yet another
embodiment, infusion doses range from about 1.0 ug/kg/min to about 10

mg/kg/min of inhibitor, admixed with a pharmaceutical carrier over a period
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contai ning a heteroatom may have 1, 2, or 3
het eroatons selected from nitrogen atons, oxygen
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20 heteroatons may al so optionally be oxidized. The

nitrogen atoms nay optionally be quaternized. The
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i ahsuiOat-ol i di nyl; tetra hyd rofu ryl; piperidinyl;

pi perazinyl; 2- oxopiperazinyl; 2-oxopiperidiny|;

2-oxopyrro|idiny|; 4- pi peridonyl; tetrahydropyranyl;

t et r ahptels m\)@nﬂbursamymrthérqirbahysl laohbﬂmdymfa:nyweshing‘ ame;
phol i nyl; thionprp

t hj | :
SOflABRIRIErY TERPORER mﬁu!wpy wmm#&%@n Blnase F%éublect a
BRI NS s S0 B ) composion
qeltrfw@recbdmyg pr sebseriuedt & aogvenbantivjpated to cause the

e TRanLSEeRes Uy T e BEyEr S GOREIDEy] the ovent
Okg%fq;dgggr%@gmred% ,-,gj B}fgrobenzot hi opyranyl ; 54 WO

CT/USZOOS 030223 dlhydrobenzothlopyranyl
sul fone; di hydrobenzopyranyl; indolinyl; isochromanyl;

A R e

f o bemona lﬂl‘tl%lfb‘ilown% ?arag‘?‘bplﬁs Fm\ie@eﬂdelﬁ‘{ly‘“HNhen in reference to
1,2,4-tr1azole 4 (lg}l'()(adlazol -one N HO\ QJ
mmﬂnsal\sutlstlmmts,re,wldnegn atinwhen more than one substituent exists,

the substituents may be the same or different;.

"Alkyl" shall mean straight, cyclic and branched-chain alkyl. Unless
otherwise stated, the alkyl group will contain 1-20 carbon atoms. Unless
otherwise stated, the alkyl group may be optionally substituted with one or
more groups such as halogen, OH, CN, mercapto, nitro, amino, C4-Cg-alkyl,
C4-Cg-alkoxyl, C1-Cg-alkylthio, C4-Cs-alkyl-amino, di(C4-Cg-alkyl)amino, (mono-,
di-, tri-, and per-) halo-alkyl, formyl, carboxy, alkoxycarbonyl,
C4-Cg-alkyl-CO-0-, C4-Cg-alkyl-CO-NH-, carboxamide, hydroxamic acid,
sulfonamide, sulfonyl, thiol, aryl, aryl(C4-Csg)-alkyl, heterocyclyl, and heteroaryl.

"Alkoxy" shall mean —O-alkyl and unless otherwise stated, it will have
1-8 carbon atoms.

"Halogen" or "halo" shall mean fluorine, chlorine, bromine or iodine;
"PH" or "Ph" shall mean phenyl; “Ac” shall mean acyl; “Bn” shall mean benzyl;

"Me" shall mean methyl.
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O=S\ NIl H NHOZ3H][1,?2,3,5]athi adi azol e 2-oxi de
NHOIu z -Q mdazolidine-2,4-di one Oxazol e
Subst i The tetmatagyl’ asutssd hereird whetkerdssed aloaa@r as part of a

t ut ed het
-SRI Sindt Tereyeapyeas UGS RTEEN Blthfitn e
h@r e br stPélgﬁ’t &%‘ﬁﬂ%r%@ﬂdrﬁ %&ﬂgbﬁh@!@@b?h@n\fo@al of the
give, for exarrE Rrazol yl - phenyl or
4hmrr>xxd|g|roapy| pliemy (‘ACsEs Vwctb@rzmr@w er used alone or as part

%S%%q%s%&ﬁisi m?éfc%%%.g d numbers of carbon atons

ependently to the nunber
of carbon atons in an al kyl or cycl oal kyl noi ety or
to the al kyl portion of a larger substituent
al kyl #ypear SAaswhethesuseslalone or as part of a substltuent group, is a

carbocyclic aromatic radical including, but not limited to, phenyl, 1- or 2-
naphthyl and the like. The carbocyclic aromatic radical may be substituted by
independent replacement of 1 to 5 of the hydrogen atoms thereon with
halogen, OH, CN, mercapto, nitro, amino, C-Cg-alkyl, C+1-Cg-alkoxyl,
C-Cg-alkylthio, C4-Cg-alkyl-amino, di(C4-Ce-alkyl)amino, (mono-, di-, tri-, and
per-) halc-alkyl, formyl, carboxy, alkoxycarbonyl, C4-Cg-alkyl-CO-O-,
C1-Cg-alkyl-CO-NH-, or carboxamide. lllustrative aryl radicals include, for
example, phenyl, naphthyl, biphenyl, fluorophenyl, difluorophenyl, benzyl,
benzoyloxyphenyl, carboethoxyphenyl, acetylphenyl, ethoxyphenyl,
phenoxyphenyl, hydroxyphenyl, carboxyphenyl, trifluoromethylphenyl,
methoxyethylphenyl, acetamidophenyl, tolyl, xylyl, dimethylcarbamylphenyl and
the like. “Ph” or “PH” denotes phenyl.

Whether used alone or as part of a substituent group, “heteroaryl” refers
to a cyclic, fully unsaturated radical having from five to ten ring atoms of which
one ring atom is selected from S, O, and N; 0-2 ring atoms are additional
heteroatoms independently selected from S, O, and N; and the remaining ring
atoms are carbon. The radical may be joined to the rest of the molecule via
any of the ring atoms. Exemplary heteroaryl groups include, for example,
pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, pyrroyl, pyrazolyl, imidazolyl,
thiazolyl, oxazolyl, isoxazolyl, thiadiazolyl, triazolyl, triazinyl, oxadiazolyl, thienyl,
furanyl, quinolinyl, isoquinolinyl, indolyl, isothiazolyl, 2-oxazepinyl, azepinyl, N-
oxo-pyridyl, 1-dioxothienyl, benzothiazolyl, benzoxazolyl, benzothienyl,
quinolinyl-N-oxide, benzimidazolyl, benzopyranyl, benzisothiazolyl,
benzisoxazolyl, benzodiazinyl, benzofurazanyl, benzothiopyranyl, indazolyl,

indolizinyl, benzofuryl, chromonyl, coumarinyl, cinnolinyl, quinoxalinyl,
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bleast bhecamui Aesi somtainieg dhy! iEaich rifgeof themmdycliwgroup
for exanple, be resolved into_their

eAaMEInine Adeterpatara faady have d A arﬁebetegag‘is?%selﬁé’fed from

DRED e LB 550 A Bichls [ndre g fbgen and sulfur

c hetmmtdmmyay&ilmobmnaélyddev@ddmdc dhel rétrogén atcrge may
auxi liar chromat o '

- opionalbne dielebnedd., IRs nebgpapticcroap may'bé Btatned at any

heteroatom or carbon atom.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl; oxetanyl;
pyrazolinyl; imidazolinyl; imidazolidinyl; oxazolyl; oxazolidinyl; isoxazolinyl;
thiazolidinyl; isothiazolidinyl; tetrahydrofuryl; piperidinyl; piperazinyl; 2-
oxopiperazinyl; 2-oxopiperidinyl; 2-oxopyrrolidinyl; 4-piperidonyl;
tetrahydropyranyl; tetrahydrothiopyranyl; tetrahydrothiopyrany! sulfone;
morpholinyl; thiomorpholinyl; thiomorpholinyl sulfoxide; thiomorpholinyl sulfone;
1,3-dioxolane; dioxanyl; thietanyl; thiiranyl; and the like. Exemplary bicyclic
heterocyclic groups include quinuclidinyl; tetrahydroisoquinolinyl;
dihydroisoindolyl; dihydroquinazolinyl (such as 3,4-dihydro-4-oxo-quinazolinyl);
dihydrobenzofuryl; dihydrobenzothienyl; dihydrobenzothiopyranyl;
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separation, and renoval of the chiral auxiliary.
Alternatively, the conpounds may be resol ved using

wa@ biog@pooathr omat ogr aphy. 5 Unl ess ot herw se not Bd/US1063/030223

10

followi ng chem cal terns shall have the neanings as
set forth in this paragraph: "independently", when in
r dihgdeaheazothiopyrenylsalfosabdihydiobsneopWRAYY NeoliRyk isgchromanyl;

< o, e R R TR Bl renr shar

mean trichl oroacetic 10 acid; "FCS' shall nean fetal
calf serum and "RPM" shall nmean the medium _ fromthe
Roswel Prefgrablyihaieiosycles are salestqdirgmethedellowinggsayps:
"DVF" shall nean N, N-dinet hyl f ormam de; "THF" shal |
mean tetrahydrofuran; and "TBAF' shall nean

tetrabutyl nium fluoride. 15 This inventi i1 1 be
better unflersiood by reference to the ymentqal
Detail s ic/h»l\follovv, but those skilled in the art

will readi appreciate that these are only }

il lustraipugank the invention as described nore fully
in the clains which follow thereaft esr[1Adbixidiagihsbiey,

t hroughout tRis application, various publications are
cited. The di Sthosure of these publications is hereby
i ncor pofP by [20 reference into this applcatjon to
descri be morRA£U'ly the state of the ar whillch

this in i0 ertains. Experinmental DetaiNs 25
ScherresY’g’in&l@Z,O&\i\ﬁer ein R7 is selected from h)ﬁjr ogen,

optionally substituted al kyl, al kyl : ) . .
al kyl -C(NOH R, alkyl-C(ONR R', al i‘&’gﬁﬁ"éﬁa?deéﬁme
CF3, al ky pyl, al kyl-heterocycle, optionally
substitutéd aryl, optionally substituted 30
heteroar§{< d optionally substituted heterocycle,
wherein R MNMind R' are independently sel ectgd om
hydrogen, optionally substituted alkyl, optiondlly
subst i tbt8F2d%F and optional ly substitu

N
het er ocycl e; d 57 WD 2004/ 029040 PCT/ US2003/%30223
R8 is selg}ﬁom NHNHC( O) R7, NR R 413511 1080 701-5-0n6

synt hesf'$ o \Co ounds | A through IPP 0 e present
i nventi on. N
isoxazol-3-ol /O\N
o:s\ [
N
H
NH .. .
oﬂ 3H-[1,2,3,5]Oxathiadiazole 2-oxide
E 0] //——-O
imidazolidine-2,4-dione N\)
Oxazole

Substituted aryl, substituted heteroaryl, and substituted heterocycle may
also be substituted with a second substituted-aryl, a second substituted-
heteroaryl, or a second substituted-heterocycle to give, for example, 4-pyrazol-

1-yl-phenyl or 4-pyridin-2-yl-phenyl.
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Scheme 1 O CNC'NOR2 RL HOCNBase >==0+ ~ 0 1d L
R5 N\ R5' R1R2R1R2/ H lalb |l c Base |A where

w4028 er, nitrite R2 R1 R2Z R1 R Rl R4- X PCT/US2003/030223

10

15

20

25

30

Bromnation R3I NR5' RBNRS' )mBr NRS' -~/ ~\ --Z
\~-~~Hi when RB=H X=Cl, Br or | R4A R4 IBICle
Pd catalyzed R2 Rl amnation R R'NH ~~\ R51 e RR'N

QSRA' ! Besiggafe%an)dmgerrs Of%_\e)nrt%n gtlomé ?9-5?: c401-:53) Fszﬁ'a“ ;éfeF\ N

independently to the number of carbon atoms in an alkyl or cycloalkyl moiety or
to the alkyl portion of a larger substituent in which alkyl appears as its prefix

root.

Unless specified otherwise, it is intended that the definition of any
substituent or variable at a particular location in a molecule be independent of
its definitions elsewhere in that molecule. It is understood that substituents
and substitution patterns on the compounds of this invention can be selected
by one of ordinary skill in the art to provide compounds that are chemically
stable and that can be readily synthesized by techniques known in the art as

well as those methods set forth herein.

Where the compounds according to this invention have at least one
stereogenic center, they may accordingly exist as enantiomers. Where the
compounds possess two or more stereogenic centers, they may additionally
exist as diastereomers. Furthermore, some of the crystalline forms for the
compounds may exist as polymorphs and as such are intended to be included
in the present invention. In addition, some of the compounds may form
solvates with water (i.e., hydrates) or common organic solvents, and such
solvates are also intended to be encompassed within the scope of this

invention.

Some of the compounds of the present invention may have trans and
cis isomers. In addition, where the processes for the preparation of the
compounds according to the invention give rise to mixture of stereoisomers,
these isomers may be separated by conventional techniques such as
preparative chromatography. The compounds may be prepared as a single
stereoisomer or in racemic form as a mixture of some possible stereoisomers.
The non-racemic forms may be obtained by either synthesis or resolution. The
compounds may, for example, be resolved into their components enantiomers

by standard techniques, such as the formation of diastereomeric pairs by salt
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Suzuki coupling R4 R=H, M IE R3' = R3 except H,
NR R' 5 58 WD 2004/ 029040 PCT/ US2003/ 030223 Schene 2

w@rnok®4pyrrole de-protect N R3" 2a 2b cbzpCbhu82003/030223

10

15

20

25

30

benzyl, Ph2C 2b: R3 R3 containing -NH reductive O
am nation R7 pyrrole 2b + or N base R7CH2X 2c Acid
Gblmafice The'compauoids ray blssdeR@shiveridy+cmalent linkaged a

HCO , Pd cat aI zed, a I
“orisabpopiany, sloned y ofinedGien® ek BHE/oR oRstdibgraphic
separation, and removal of the chiral auxiliary. Alternatively, the compounds

may be resolved using chiral chromatography.

Unless otherwise noted, the following chemical terms shall have the
meanings as set forth in this paragraph: "independently”, when in reference to
chemical substituents, shall mean that when more than one substituent exists,
the substituents may be the same or different; "TCA" shall mean trichloroacetic
acid; "FCS" shall mean fetal calf serum; and "RPMI" shall mean the medium
from the Roswell Park Memorial Institute (Sigma cat # R0833); "DMF" shall
mean N,N-dimethylformamide; "THF" shall mean tetrahydrofuran; and "TBAF"

shall mean tetrabutylammonium fluoride.

This invention will be better understood by reference to the Experimental
Details which follow, but those skilled in‘ the art will readily appreciate that these
are only illustrative of the invention as described more fully in the claims which
follow thereafter. Additionally, throughout this application, various publications
are cited. The disclosure of these publications is hereby incorporated by
reference into this application to describe more fully the state of the art to which

this invention pertains.

Experimental Details

Schemes 1-10, wherein

R- is selected from hydrogen, optionally substituted alkyl, alkyl-C(O)R',
alkyl-C(NOH)R, alkyl-C(O)NR'R", alkyl-NR'R", CF2H, CF3, alkyl-aryl,
alkyl-heterocycle, optionally substituted aryl, optionally substituted
heteroaryl, and optionally substituted heterocycle, wherein R and R" are
independently selected from hydrogen, optionally substituted alkyl,
optionally substituted aryl, and optionally substituted heterocycle; and
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HON N R5 1"ROMe NNR5 R...RR4 4 IF 'C 59 W
2004/ 029040 PCT/ US2003/ 030223 Schene 3 0 CE R2 Rl
WODOWe2Base + Tos COOM R2 RL N 3a OO0 I G 0 PCT/BR2005A230223
RLP&-CRRRL H2 R3NHC RS N5)p N RARAOIHOH

Il MsC RR R R2R- base/ HNRR'" Il NR5 NR5 CS |

R4 R4 RyfsGeadectmtfrm NHNBE(O)R7, NR'R”

show the synthesis of Compounds IA through IPP of the present invention.

Scheme 1
o
N \\N@ Ry
H CN Base h
=0 + ¢ = 1d K U\R
R, R, Ri R Ry N R
[ H
1a 1b ic Base 1A
where Rg' = ester, nitrile
Ro R4 R, Ry
M R4-X /m\ Brommatlon /Z—_S\
Ry >N~ Rs Ri™ Ny ~Rs 5
H | when R3 =
X=Cl,Brorl R4 R4
IB
iIC 1e
Pd catalyzed Ro  Rq
amination /I
R'R"NH Rs'
1e [EU—— RIRIIN |N
R4
ID
O___.
Ry —B
3 O——
or
B/OR R: Ry
Rs'—B_
1e 3 OR M '
—_— Ry’ N Rs
Suzuki coupling |‘Q4
R= H, Me IE

R3' = Rz except H, NRR"
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WO 2004/ 029040 PCT/ US2003/ 030223 Schene 4 ' ~CO2Me R2

RL R2 R -;555~\ or CO2Me ~N~C021Vie N 11 > H
W®Beoe+08@ME (L\ IK IL CC2Me n=1,2 R2 R' R2 RACT/DSm63/$30223

ag. N\\NOHILNONO nn IMC®M INC' R RL

Pd(OAc)2 R2 R~ N N(Tf)2 INLHWDS N OTf N X 4a IP

Alternative route: R2 RENeMGZ1)MsCl INNOH 2) H+ IP

4b 61 WD 2004/ 029040 PCT/ US2003/ 030223 Scheme 5 R2 R,

R2 R1 base or Q

pyrrole de-protect pyrrole
rfﬁﬁ — "ﬂ

N R

® 2 : 2b

@ = chz, boc, benzyl, Ph,C 2b: R3 " = R containing -NH

reductive
O amination
Ry—7 — R |
]\ Mv,upyrroe
2b + or N

base
R;CHoX —_ 2¢

Acid Chloride Lz pyrrole
base R~ °N
2b or
RG\ I 2d
N:C:O Z = SOZ, CO, NHCO

Pd catalyzed
amination Jrf“p
2b + ABr Ar/N

2e

yrrole

59



RR'N/ NN CO2M RRR NN CO2Me Br'----~CO2Me CO2Me IR

IQR2 RL 1) ag. NANOHR'RN/ O

IR N 2) 2N HC

IS 62

wO0202040©29040 PCT/ US2003/ 030223 Schene 6 R2PEAI/US2003/030223

CN Base N/~/ + N --'

R MOOC R21 COOM H 6a 6b IT

RR R R2 R reduction HO® MsCl IT MsO Hbase H IU
6c R R, BraBr R2 Rl HNR RBcheme3
o
C\\\N@ Ry Ry
COOMe
< Base / \
“ + Tos COOMe
Ra Ry N
H
3a @\/O @/ Ic
o}
3b
R2 R1 Pd-C R2 R1
Hy
/ \ 3N HC ]\
N Rs —_— T Rs
|
R4 R4
©\/0 H OH Il
MsCl R, Ry R, Ry
base [—
" 7\ HNR"R 7\ <
v VR
R4 R4
MsO 3c NRR™
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6c 10 R"R N30, IN NNJW Hbase R IV Wen R" = H1W

R RLRR R R/NCOreduction OIT ONN R7/N\ R7/HN H
wW@200%/0290%0 63 WO 2004/ 029040 PCT/ US2003/ 030223 PSr/is1oe3/730223
R RILRRRRRL HRRNH/\ ~RCON-/~ --"~
~ -/ RBNOCOOR 3 NR3 NCORS i peptide i R4 R4
coupling R4 1Z |1 AA &shdmeion IBB R2Z RLRLRf y HO
CCl4, PPh3 R A N 3 N IROHR7 TEA, CH3ICN R3 N O
R7 4 R4 I1CC 1BB1
R, R4
R Z>C0,Me
I = L
N COMe ~ —> N~ COMe
B " “CO,Me (I‘h\
IK IL CO,Me
n=1,2
R, R R,
base [/ \ aq NaOH
IL — N 0
(M
 COaMe
CI
R4
N(Tf Pd(OAc)2
IN
LHMDS
[ Alternative route: |
Ra Ry
IN — N OH — ™ P
2)HY
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R2 R1 OR2 RL 1 NJ-R7 CCl3000 f N R3 NR3 N1, RO
Base R4 O R7 4 113132 IEE R R1 M R2Z R1 | Z HCl * Me~OVe
wokR@wm2dIe netal f Rs i -PrMgCl R3 N R3 N R4 | FFOT/US2003/030223

Reduction R4 I1GG 1 R6 R2 Rl Reduction R2 1 R/ H
IGGRENRERA OHNO IHHR4A |1 GEE R2 RL TosMc R R1
R3 NBase RB N N R4 0 FEchemed| G5 where R6 = H I1JJ
64 WO 2004/ 029040 PCT/ US2003/030223 Schene 8 R2 R, R2
RLRRRL / \ bromnati n/ \ ReRX RBr R3 NR3 NBr 3
ZNHHFR4
R: Ry Ra Ry
M base or ]\ 0
- R"R'N
RR'N"N” ~COMe  ——— N
\_/COQMe B " “CO,Me COzMe
IR
1Q
R2 R1
. NaOH ]\
1) ag. NaO R'R'N N 0]
2) 2N HCI
IS
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IKK 8a 8b R2 RL R"* 8b R3 N Sonogashiro R4 R"'

coupling ILL 65 WD 2004/029040 PCT/ US2003/030223
w®edenz909 R6 R2 RI R2 R1 Z K X O 9a R3 N 30 R3I/NS1003/030223
base -)-RGOR HOR Nn=1,2 Y X=d, Br, | P IMY = Q
N9b R2 RlL R2 Rl de-protect O ring closure 9p R3 N

30 R3 NO v~o4AnHYnS<F&>e“N66 NN 100 Schene 10

R2 RL R Rl Bu3SnH, AIBN X NR5S RS N

© R, Ry
CN Ce @ Base /R
= NK ~ Me0OC N
R, Ry
COOMe H
6a 6b IT
reduction
T — \/Z—g MGl MSO\/Z—X
base
U 6¢c
R, Ry

1
HNR'R" / \
6c — » R'RN N

base R N\//

v whenR"=H Iw
R, R R, Ry
R;NCO /' \\ reduction O / \
T — N N
R7N—*< R/HN H

Y
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Tol uene, reflux R8 10a Wiere X = Br, | IPP R8 Exanple
1 [(4-Fluorophenyl)nethyl ene]-4-pyridi neacetonitrile

WO Goapozemd 1) 5 4-pyridylacetonitrile hydrochPGriugm3/030223
(40 g, 0.32 nmol), 4- fluorobenzal dehyde (36.3 niL, 0.34
nol ) and potassium carbonate (16 g, 0.12 nol) were
refluxed in nethanol (1800 mi-) Mg Thours using a
mechani cal stirrer. The re ctlo m xture was cool ed
in an icBbatRrand ¢l uted ter 10 (600 Rb)

whi l e stinpring. The r@sultln ecipitBﬂ%NWas‘ngﬁgé?d
and \PB*ZO]Q JesH 1-8S2803/.0802
wat e\rNaﬁ? herN al | ov\cgg to air dry on the pémidumﬁ?l | ther CORs

for 2 hoursR4to give Conmpound R (56 g,cRipfg as - aR4
col orl ess glld 1H NVR ( CDCL3pA8 8. 65edhdifiBn ( 2H,ggd) ,
7.94-8. 05 ? 7.70 (1 H s), 7.55-7.60 (2H, dd),
7.18-7.27 [ 2H, dd) CHOCN N + K2C3 F 1a NN 5 1b
Exanmpl e 2 "3- (4,Fl uor ophenyl ) - 4- (4- yrithyI) 1
H-pyrrol e- /; rboMyIKE aci gChethipl Bs und 2)
10 A ni f Canpdlind 1_925_9 0.1 ]n}s rrethyl
|socyanoaceqbte (1IN, 7R, 11 nnl%

t et rahydr of g ano( 800 ni) ﬂE@ GHefeN ?opmhse hg

m xture of péta33|un}t but oxi de (15 g, 013 ?) in
tetrahydrofurdﬁ @200 m) at 5 C, at arate close to
133 nL per hour in 6 hours. (After 3 Brs the reaction
15 n1xtureRgurn@d green then very darki gre&n as the

product sta t ol h@bbooc' /X?ggi%;
R//T%jlj( \jﬁ\ Rs™ N /_IL
3 ' 0

I‘? Base R4 R,
* IBBZ IEE
Re Ri Me Rz R,
HCI*MeNHOMe 7 | Rs-metal /
z — R N—oMe — —» Rs \
i-PrMgCl 3 N Y N
R .
* \FF Reduction Ri |GG
R2 R1 R2 R1
Reduction A \ Rg )
166 — Rg R W H
N 3 N
§4 OH | o
IHH Ra
IGG1

TosMic
Base

IGG, where Rg=H
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anal ysis of the m xture indicated the Mchael addition
product (M+l = 324) until the green color forned then
w@e@dozd4peak was shown, in MS.) After the adedT/U82003/030223
was conplete, the mxture was stirred for 1 hour, then
diluted with water (1 I;g and extracted into ethyl
acetate (1 X 500 nm., 1 ci"GU“’rﬁ_) The 20 organic
| ayers were washed with water (1 X 300 nL), then brine
(200 nm.) and dried over sodiumsulfate. The drying
agent was filtered and the solvent renoved in vacuo
to give a dark solid. This resulting solid was
triturated with nethylene chloride and the resulting
precipitate was filtered to Conpound 2 (11.2 g) as a
l'i ght yeIIow solid. The filtrate was purified on
silica g tlng wth 25 0% thyI acet atR, i n lexane

to give aRot e? Kot al . g,
429 1}_91N—R\g in tlo % s, dgr /ﬂ_g\?ﬁ
(2H, dry; 6-7. 60 R¥3-7. 28 ReaH NA) | B

6.98-7.00 H dd), 3. 65 (3Hys). 67 VO 2004/ Q29040
PCT/ USZOOS/ 030223 C+7 F N-- 800 N "1-CO2CH3 gb
THF, KOt-IBK NHO NCH3 2°xanple 3
3- (4- Fl uorophenyl ) -1-met hyl -4-(4-pyridinyl)-1
H pyrrol e-2-carboxylic acid 5 nethyl ester (Conpound
3) Sodium hydride (60%in mneral oil, 1.7 g) was
washed 3 tines with hexane and suspended in DVSO (98
m.). Conpound 2 (11.2 g, 0.38 nol) was added
portionw se while maintaining,thertenperature at 20 C
using a cool 10 water_path. Al addi ti on was
conpl ete the reaction mxture/ stirred at room
tenperature f8p 20Ut es Ne hyl iodide (2.4
m_, 0.039 nol) weshogashiro R R™

coupling 4
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10

added quickly in one portion. The resulting m xture
was stirred for 45 mnutes then the excess NaH was

w@ asoafedohy quenched with water. The m xture waBCT/URE®N3/030223

diluted to 500 nL with water and stirred for one hour.
The precipitating 15 solid was filtered and washed
with water, then washed w®chemp&t ether and air- dried.
After drying, Compound 3 (10.5 g, 90% was obtai ned
and was pure enough topuse for the next reaction: 1H
NVR (DMSO) b 8.30-8. 36 H, , 7.6 (1R s),
71872§(4HR 6. 9% 7A.96 H, dd), »3x94 (3H, s),
28)

3.51 (3H, F NGB, NaH 2 /\ O 0" CH3
20 3 68 2004/ 029040 _PCPRUIS2Q03/ GDSSOZZBI anple 4
5- Br onp rophenylpgd- met hyl - (éLP_m/IOle nyl)-1

H-pyrro %5' acgggoxyl i C g I d met hyl es{e n(GCorrpound 4)
5 Compound 5 0, was di s ved in

net hyl ene cfyj rlde(lﬁpé "NBS (7.2 0. 40 nol)
was added por I onw se irring. Aft@g 2 hours
the TLC (ether) and M5 showed that the reaction was
conplete. The reaction m xture was washed with dilute
sodi um bi carbonat e 8ol utRon (300 nL) and H#4 ne R200
m.). The m-g;@fdcc | ay S dri ﬁgﬂ Q¥&re SOi U | fate
and fi bger red. 1 \p? our ed
onto a"bed of si I |3ca d\él (500 m) and ute

met hyl ene chl ori de. ri¥@ silica was el ut w t h
ether to collect aHyell ow sol ution that c&dtalned the
desired product. Evaporlﬁg\ll on of the solvent grye a
yel l ow solid, which was triturated with pet ether and
filtered to

Scheme 10
R R
R R 2 1
2 ! BusSnH, AIBN T
X N~ Rs R N 5
Toluene, reflux 8
Where X =Br, |
/ PP
Rg 10a

Example 1

[(4-Fluorophenyl)methylene]-4-pyridineacetonitrile (Compound 1)

4-pyridylacetonitrile hydrochloride (40 g, 0.32 mol), 4-
fluorobenzaldehyde (36.3 mL, 0.34 mol) and potassium carbonate (16 g, 0.12
mol) were refluxed in methanol (1800 mL) for 4 hours using a mechanical
stirrer. The reaction mixture was cooled in an ice bath and diluted with water

(600 mL) while stirring. The resulting precipitate was filtered and washed with
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gi ve Compound 4 (6.4 g, 48%: 1H NWR (CDClI3) 6
8.42-8.50 (2H, dd), 6.90 15 7.09 (6H m, 4.08 (3H,

WG 2004829@ (3H, s). F NBS CH2Cl 2 3 CH3 ONCH3 WCT/4S2003/030223

10

15

20

25

Exanpl e 5
3- (4- Fl uor ophenyl’) - 1- met hyl - 5-[ 2- (4- nor phol i nyl ) et hyl ]
-Wa(e¢ tweni adiomeid)to Bittryepihersiceum tlsgrdexy iosirata give

CCoTiPatT 1 (GhapBate § bobrasy ot PR PR Ades8.78
s 8¢ oo gond oo suroniisdary s on
sdd) bar. This mixture was heated 25 to 100 C and

stirred for 30 m nutes. I\Iext ceS| um car bonat e LR] 351
g, 1.08 mol), Con‘pourlﬂ_hél 30 g, 0. Rl Y~ and

4- ( 2- am noet hyl ) no O 120@3 pl ) were
added and the teff soe wa sh&Ls £ rynal

toluene (0.5 niL). resultNng mi xture was
vi gorously under ni trogen 69pVO 2004/ 029040
PCT/ US2003/ 030223 at 100 C. Ms analysis indicated the
reaction conpleted after 24 hr. The reaction mxture
was then cooled to roomte 5! a‘ﬂgrzg and 0.5 nL of

wat er was added fol | owed f nmethanol. The

t esg_(4-FRfrvpiset eI (NRHERhy V)i‘FH‘ﬂ-p%ﬁ*éree@%amﬁ)dyﬂ@@bldam@thyl ester

the m xture was Tiltered throu Celite. The filtrate
was 5 extracted with et h;(coaneound%nd dried over
sodium sul fate. The organic |ayers were evaporated
under vacuum and the resulting residue was dissol ved

in mephyixeng cFlaampogndnd2syr of 1eﬁhoqrarm icth e fsc@yhné&cetate
colum eluting with 10% MOH in _ethy acetateto give

Cothbumid 611 madm tgtrabpdeofuran (anomg? ¢ed dsepwisg fo a

( Ak tu% 2>f %gtggg u%b?% ﬁ%‘ée) (%ﬁ g)(ﬁsg ng%)gl?l A::Eﬁ'éhy&?ofur%n%oo mL) at

259’@' 3t B¥afelttosénto 133 39- BertholiZh.6 Murs2.(BfteR 33s tifetHbaction
mixture turned green then very dark green as the product started to form. MS
analysis of the mixture indicated the Michael addition product (M+1 = 324) until
the green color formed then product peak was shown in MS.) After the
addition was complete, the mixture was stirred for 1 hour, then diluted with
water (1 L) and extracted into ethyl acetate (1 X 500 mL, 1 X200 mL). The
organic layers were washed with water (1 X 300 mL), then brine (200 mL) and
dried over sodium sulfate. The drying agent was filtered and the solvent
removed in vacuo to give a dark solid. This resulting solid was triturated with
methylene chloride and the resulting precipitate was filtered to Compound 2
(11.2 g) as a light yellow solid. The filtrate was purified on silica gel eluting with
60% ethyl acetate in hexane to give another 2.5 g of Compound 2 (total 13.7
g, 42%): 'H NMR (DMSO) & 12.45 (NH, s, br), 8.31-8.36 (2H, dd), 7.56-7.60
(1H, d), 7.13-7.28 (4H, m), 6.98-7.00 (2H, dd), 3.65 (3H, s).
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F BINAP Pd2dba3 (0) CS2C8 O Toluene OS5NN N 4 r-|
CH3 "CH3 L-NH2 N5 (O Exanple 6 15

wWd 2(00440¢9401 uor ophenyl ) - 5- ( met hoxycar bonyl ) - 1- ne€Try52083/(30223

10

15

20

4-pyridinyl)-1 H

pyrrol -2-yl]-3,6-di hydro-1(2H)-pyridi necarboxylic acid
phenyl net hyl ester (Cenmpound 6) Co
0.53 nmol ), Conpound® (1 0. ;
prepared accordi ng t&@ﬂ?e/g%%%dur gscriYed by

Eastwood, P. R Tetrahkgdron Lett. 2008,__41(19),

3705- 3708) Pd2( dha)3—6—643>g, 0.0142/m¥yl) oand

tri-p-tolyl-phosphi nepdx2@ong, 0. 092 NN~ WA
to an oven-dried test tube. Next the tébt be was

diluted with toluene (0.6 nmL), 1 Msodium car@tnate
(0.3 nL) and ethanol (0.3 mL). This m xt & e was heat ed
to 80 C for 25 20 hours under nitrogen. Upon cooli ng,
the m xture was diluted with water (35 nlL) and
extracted into net hyI ene chl dexamapletde organic | ayer

varer ST RO R BRI Ystecz s hiptc aci

sul fate and evapor at ed nﬁé’ch Péstef 1c°rﬁpbuhuc:§)t| on on
silica gel eluting with 60A) et hyl acetate in hexanes

gave Conpound 6 (130 ngy, 46%. Ms (M+tl, 526) F N

Pdzdbag 4,3, Moafd @Y% in mineral oil, 1.7 g) was washed 3 times with
hexane and suspended in DMSO (98 mL). Compound 2 (11.2 g, 0.38 mol)
was added portionwise while maintaining the temperature at 20 °C using a cool

water bath. After addition was complete the reaction mixture was stirred at
room temperature for 20 minutes. Next, methyl iodide (2.4 mL, 0.039 mol) was
added quickly in one portion. The resulting mixture was stirred for 45 minutes
then the excess NaH was carefully quenched with water. The mixture was
then diluted to 500 mL with water and stirred for one hour. The precipitating
solid was filtered and washed with water, then washed with pet ether and air-
dried. After drying, Compound 3 (10.5 g, 90%) was obtained and was pure
enough to use for the next reaction: 'H NMR (DMSO0) 6 8.30-8.36 (2H, dd),
7.69 (1H, s), 7.18-7.25 (4H, m), 6.91-7.96 (2H, dd), 3.94 (3H, s), 3.51 (3H, s).
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-tetrahydro-4- pyridinyl)-1 H pyrrol e-2-carboxylic
acid nethyl ester (Conpound 7) 10 Conpound 6 (120 ng,
0.228 mml) was dissol ved i n Bxamaplsl 4 (100 nl)

and- r eauceR aRGer RO RORRERET AnRbEAZRuSDiyhr B breie 2

(20 ng) using gamRkylidyElE PSR Ster ASdMpoudd ypours the
catalyst was filtered and the resulting filtrate was

treated with 15 triethylam ne. The sol vent was

evaporated an eshadue di lved.in t.hyl .
acer at worpPBAZ S BRI SR ASRNER A Bret)BGgptonide (1
tNEANPNSS (1.2 1y, 010 RRl)anss daded pemphwisslivitm sttt After 2 hours
Rermoval of the solvent in vacuo gave Conpound

nipe Bggyethaer)ancbMS shaved imt th pgagtionmpsccopplete: (l'%g(reaction
e s Wb FFHATROfith picarbonats soliiop G9p i) and

i iy {200Lmb).pYhe@rganid{ayasrwaey/ diied evérdsotitimydulfasé and filtered.

(%ﬁg%(r);annoilc gz)luZi%n was then poured onto a bed of silica gel (500 mL) and
eluted with methylene chloride. Next the silica was eluted with ether to collect
a yellow solution that contained the desired product. Evaporation of the
solvent gave a yellow solid, which was triturated with pet ether and filtered to
give Compound 4 (6.4 g, 48%): '"H NMR (CDCls) & 8.42-8.50 (2H, dd), 6.90-

7.09 (6H, m), 4.08 (3H, s), 3.60 (3H, s).
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Example 5

3-(4-Fluorophenyl)-1-methyl-5-[2-(4-morpholinyl)ethyl]-4-(4-pyridinyl)-1H-

pyrrole-2-carboxylic acid methyl ester (Compound 5)

A mixture of BINAP (0.345 g, 0.554 mmol), Pdy(dba); (0.018 g, 0.0196
mmol) and toluene (0.5 mL) was added to an oven-dried, nitrogen purged test
tube (16 X 100 mm) equipped with a Teflon stir bar. This mixture was heated
to 100 °C and stirred for 30 minutes. Next, cesium carbonate (0.351 g, 1.08
mmol), Compound 4 (0.300 g, 0.77 mmol) and 4-(2-aminoethyl)morpholine
(0.120 g, 0.92 mmol) were added and the test tube was washed with additional

toluene (0.5 mL). The resulting mixture was stirred vigorously under nitrogen
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WO 2004/ 029040 PCT/ US2003/ 030223 Conpound 8a (Exanpl e
6 synthesis) (440 ng, 0.890 nmmol) was dissolved in

woreaohpb®me chl oride (200 nmlL) containing trifl uPCDES®DE/030223
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acid (3 nm.) and heated to reflux for 16 hours. The

reactipn m xture was cool ed and 5 evaporated in vacuo
tat 0/ €.aMSDanalygisdndicategdbe dpaetiineemplieted aler 2hbr. The

RReE5h nible ARbNED e d08 SHRIARAS a8 a il of fater
divhe edaxe folkAE By SUhE aF ehethghdll Sce@sEiiRRWYAS thér Washed with
N hydrochloric acid. The resultin premgl tate was

f @xqesf sethanolprdh the wixtwee«ﬁ%filteredﬂbr@&h elitgs The filtrate was

SOERRETHBA S G AP0 SRR e overs

gém i@lb;?rétedmﬁ%r@facwml'ﬁﬁd thie res(ting Vesilbe &asdissolved in
anpl e
w%m%cml@ride @oeniling on a siiea ggl 64 colpy efwingywish 10%

400 . . { t &ko/.
o B FingL A B AUYS Contomnd ¥ (B/1or’q| G5h CRIRRItCDCY) 5
(83884 9210, dAp 7.00v0(21, (2H, e 61888195, oh), 3086 (BH, s), 3.57
acet at e %O. 170 g, 2.07 mml} and 1.8 equival ents of
A Gy 3. BFH 6 Kl B0t 951 @1 (SH OS2 gO-2145 H il 3. 5Re 30
s¢4i|_(r 20 in nmethanol (10 m-) in nitrogen
at ndsphere. The reaction mixture was then refl uxed

m.) and the organic |ayer was wash N NaCOH
(1 X 100 nL) and dried ovgapsodi u e
drying agent was filteredpgjagaf he sofv errgved in
0) Cs,CO;4 o
Toluene
[ j ) | O
N 4 CHy  “cH,

Example 6
4-[4-(4-Fluorophenyl)-5-(methoxycarbonyl)-1-methyl-3-(4-pyridinyl)-1H-
pyrrol-2-yl]-3,6-dihydro-1(2H)-pyridinecarboxylic acid phenylmethyl ester
(Compound 6)

Compound 4 (208 mg, 0.53 mmol), Compound 6a (194 mg, 0.565
mmol; prepared according to the procedure described by Eastwood, P. R.
Tetrahedron Lett. 2000, 41(19), 3705-3708), Pdx(dba)s (0.013 g, 0.0142 mmol)
and tri-p-tolyl-phosphine (28 mg, 0.092 mmol) were added to an oven-dried
test tube. Next the test tube was diluted with toluene (0.6 mL), 1M sodium
carbonate (0.3 mL) and ethanol (0.3 mL). This mixture was heated to 80 °C for
20 hours under nitrogen. Upon cooling, the mixture was diluted with water (35

mL) and extracted into methylene chloride. The organic layer was washed with
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vacuo to give a white solid. The solid was dissol ved
in nmethylene chloride and 25 purified on silica gel

webkastiozay4i t h 50% et hyl acetate in hexanes to BET/OR03/030223
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Compound 9 (0.220 g, 94.5% as a white solid. I\/S(I\/H
326) 72 WD 2004/ 029040 PCT/ US2003/030223 F F N
Naaml: 3 timerAd ongeNvith bpng,Niripd aygs segiunvisulfate and ehamrated to

3ara gl Fﬁ(%lfgﬁ‘%%gp)sﬂlfam ﬁng vmp ?r%( X tpyllacat%téa r|gzhexapsas. gave

Gohfldurd 81(136 ) mg, 2468, I+ B W+ arboxylic acid
me?ﬁiﬁ ester( (Corrgpoundj_|-10) (lggt“ ljsr%@

triacetoxyborohydride (250 ng, 1.17 nmol) was addgd

portionsse to a rapidly stlrr solution of Co
8 (1150 292 mmol) ~apgd 37 Ed%r?ral @. in
(25 nmg)Ni+idi chl or oet (2 rrL) Rt e our

reacti on wag co t ef as mta,ermned by M5 and TLG
reacti on m&tu sq\@efi]‘rs d with 2N sodi @n hydr ox
(0.5 nm). Th 'ip\le ct wagle extracted into et
acetate and ashgd with brine. After drying®ver Me
sodium sulfate the solvent was renoved under vactium

to give Conmpound 10 (97 ng) as an oil which was pure

by NVR. This oil was dissolved in ether and IN HCl 15

in ether was added dropw se and the resulting

preci pitate was filtered wadheamplie Th et her and dried

gﬂ;guxﬁc fé"ﬁf gt@r o {),é %ﬁxrlyl 91' @géj&r%ﬁ%'n)oé (qe2 §%-tetraLyd ro-4-

pyridinyl)- 1H—pyrrole-2 carboxylic acid methyl ester (Compound 7)

Compound 6 (120 mg, 0.228 mmol) was dissolved in ethanol (100 mL)
containing concentrated hydrochloric acid (0.5 mL) and reduced under a
hydrogen atmosphere with 10% Pd-C (20 mg) using a Parr hydrogenator. After
24 hours the catalyst was filtered and the resulting filirate was treated with
triethylamine. The solvent was evaporated and the residue was dissolved in
ethyl acetate. This solution was washed with water 3 times, then once with
brine and dried over sodium sulfate. Removal of the solvent in vacuo gave
Compound 7 (80 mg, 90%) as an oil. MS (M+1, 392)

Example 8

3-(4-Fluorophenyl)-1-methyl-5-(1-piperazinyl)-4-(4-pyridinyl)-1H-pyrrole-

2-carboxylic acid methyl ester (Compound 8)
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3- (4- Fl uor ophenyl ) - 1- met hyl - 5- [ met hyl [ 2- (4- nor phol i nyl
Jethyl]am no]-4- 5 (4-pyridinyl)-1

H-pyrrol e-2-carboxylic acid net hyI ester (Conmpound 11)

Sodi d 60% '

vashedoaPohRd da Gant s oethas el madnePh nibRb v
%Es&oéd %PRIRRY1ERe hibrid DO 3 dntdiRing3Rfidorodc8fic acid (3 mL)

mol ) was added portionwi se and after the addition was

1and bepledtte reflex fari 16 keurgi Xiherreagtien mixtoiewassogathand

PSR el o U Rt onBe S 4% eSeftea h Bl Wiashed
V\mh BBfirhdesbdymicabendiesd @ticH (zwmnws; fﬁhéﬂ/w}{h%irien The

ethyl acetate). After an hour, water EI q’\;a@r
cerigenial Inyersasere dirfl evey sodiun isyifatenand treateghdropwise with 1N
SR OE e S5k P Ve LSS Rl LB U ctrer

anide bkd a@ls\d@iEd ureieweduim @80T tdhive the athwelrosidsride salt of
purified on silica gel 60 eluting with 5% net hanol in

e@ﬁmp%lt@i §t(§34tr@9 7e)-Conpound 11 (0.994 g, 51%: 1H
NVR (CDCI 3) 18.38-8.42 (2H, mdd), 7.05-7.10 (2H .

6.89-6.95 (4H, m 85 s), 3.67-3.69 ( F
3. 57 (3H s), 2.Q9- . ), 2.88 (3H
2.33-2.42 (2H, 0 (4H, . F N
(2H ™, (4H _m
O>/N/\///\N © — 0
o e Oy N Yo O\
)V 8a 8
Example 9

5-Amino-3-(4-fluorophenyl)-1-methyl-4-(4-pyridinyl)-1H-pyrrole-2-

carboxylic acid methyl ester (Compound 9)

A mixture of Compound 9a (Example 5 synthesis) (0.350 g, 0.715
mmol), 2.9 equivalents of sodium acetate (0.170 g, 2.07 mmol) and 1.8
equivalents of hydroxylamine hydrochloride (0.0894 g, 1.287 mmol) was stirred
in methanol (10 mL) in nitrogen atmosphere. The reaction mixture was then
refluxed for 24 hours, cooled, diluted with ethyl acetate (250 mL) and the
organic layer was washed with 0.1N NaOH (1 X 100 mL) and dried over
sodium sulfate. The drying agent was filtered and the solvent removed in
vacuo to give a white solid. The solid was dissolved in methylene chloride and
purified on silica gel eluting with 50% ethyl acetate in hexanes to afford
Compound 9 (0.220 g, 94.5%) as a white solid. MS (M+1, 326)
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NaH O-- Mel 5 NNO N M M O-Me 20 11 74 WO
2004/ 029040 PCT/ US2003/ 030223 Exanple 12

wWa2q4A0Eowor ophenyl ) - 1- net hyl - 5-[ 4- (net hyl sul f oPgT/PS0p130223
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perazinyl]-4-(4- pyridinyl)-1 H pyrrol e-2-carboxylic
acid nethyl ester (Conpound 12) 5 A solution of

met hane sul fonyl chioride F20 L, 29 ng, 0.253 mml) in
nmet hyl ene chl oride (5 ) was added dropMAse to a F
stirred sol ut Non\ of ound 8 (100 ngy, ONZ5¢
and triethyl ag -) in_nethyl ene [
mL). The mixt tirred f&rOAchours tNh

was added and th

diluted to 100 gani e+ayer was 10

with water, th brihe akhd dried over sodil2in
Renoval of the sol \bﬁ{]t iGMe/acuo gave an oi |l whjgeh \%@e
purified orp rative TLC plate eluting with 60%

et hyl acetate |n h99xanes to provide Conpound 129(30

ny, 25%. M5 (M1, 473) F NCH3SQ2CI 8 -~ Et3N.N N

\ O \\ M- -SMOM 12 15

Example 10
3-(4-Fluorophenyl)-1-methyl-5-(4-methyl-1-piperazinyl)-4-(4-pyridinyl)-
1H-pyrrole-2-carboxylic acid methyl ester (Compound 10)

Sodium triacetoxyborohydride (250 mg, 1.17 mmol) was added
portionwise to a rapidly stirring solution of Compound 8 (115 mg, 0.292 mmol)
and 37% formaldehyde in water (25 mg) in dichloroethane (2 mL). After 1 hour
the reaction was complete as determined by MS and TLC. The reaction
mixture was quenched with 2N sodium hydroxide (0.5 mL). The product was
extracted into ethyl acetate and washed with brine. After drying over sodium
sulfate the solvent was removed under vacuum to give Compound 10 (97 mg)
as an oil which was pure by NMR. This oil was dissolved in ether and 1N HCI
in ether was added dropwise and the resulting precipitate was filtered, washed
with ether and dried under vacuum at 60 °C to give dihydrochloride salt of
Compound 10 (56 mg). MS (M+1, 409)
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Exanpl e 13
5-14-[ (Et hyl am no) car bonyl ] - 1- pi perazi nyl]-3-(4-fluoro

WQ@b@apky4d - et hyl - 4- (4- pyridinyl)-1 PCT/US2003/030223
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20

H pyrrol e-2-carboxylic acid nethyl ester (Conpound 13)
20 Sodi um hydride (60%in mneral oil, 12 ng) was
washed 3 tines with hexanes and susp [
nm.). Conpound 8 (100 ng, 0.254 mmol
portionwi se and the m xture was sti
m nutes. Ethyl iso (18 rTg,
added and the resul ﬁ%ﬁ%@rﬁ&% ure strrd f@r 4
hours. The reaction mxture was t en e e/ Wit h

wat er 25 and extBacfed rnto eMéyiN\agt atq. The organic
| ayers were washed with water then brin#éle AfTef,

dryi ng over sodiumsulfate, the solvent was rermved
and the residue was purified on a preparltive TLC
plate eluting with 60% ethyl acetate 75 WD

2004/ 029040 PCT/ US2003/ 030223 in hexanes to give
Conmpound 13 (83 ng) as an oi Exaitiple 1di| was dissol ved

{Eﬁ o4 T hprppempy 1-mehetmp T ErldaolRiahau et fimino-4-
by SERVAIR A B @5*“%5}4@5 738 ety SEF(C ffipound 11)
éﬁg)sF NB N:C=|O H’ZC O 8 NaH H3C N N O CH3 HNYN J

5. L4 (SOl EX G (10% in pringphoil @ P128.9) wepashssk iyes with

;E%%‘%ﬂc{ est i éﬂ%ﬁ%}@ 5'1'h9¥éﬁ9|080%d%“5p%y Odrmpound 5

(0.390 g, 0. 89 mmol) was added por‘honwnse and after the addition was

0. Y0 was

complete the stirred mixture was allowed to warm to room temperature. Methyl
lodide (0.128 g, 0.907 mmol) was then added quickly in one portion. The
reaction was monitored by MS and TLC (eluting with 5% MeOH in ethy!
acetate). After an hour, water (5 mL) was carefully added and the reaction
mixture was extracted with ethyl acetate. The extracts were washed with brine
3 times then dried over sodium sulfate and the solvent removed in vacuo. The
product was purified on silica gel 60 eluting with 5% methanol in ethyl acetate
to give Compound 11 (0.994 g, 51%): "H NMR (CDCl;) [08.38-8.42 (2H, dd),
7.05-7.10 (2H, m), 6.89-6.95 (4H, m), 3.85 (3H, s), 3.67-3.69 (4H, m), 3.57 (3H,
s), 2.89-2.93 (2H, m), 2.88 (3H, s), 2.33-2.42 (2H, m), 2.32-2.50 (4H, m).
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Pd2(dba)3 (0.005 g, 0.025 eq.) and BI NAP (0.009 g,
0.070 eq.) were added to a tube purged with nitrogen.

w(ab@40e40¢0 was agai n purged with nitrogen and PCT/US2003/030223
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3- br onpacet ophenone (0.028 niL, 1.0 eq.), Conpound 8
(0.100 g, 1.20 eqg.), Cs2CO3 (0.094 g, 1.40 eqg.) and
toluene (1 nL) were sequenti Bxapplg 12dded to the tube.

Th ' heat { f f 6 U :

cool i ng S e L RReRYEer aBUhE e Hren A RubE e PPy 4o
Wi th gghﬁhylt)hwn pYrrblEET-88kboRYIRVEEd nﬁ‘@thylt@stép(cr&mwnWﬁ)

i nsol ubl es” and extracted into ethyl acetate.

organic extract was washed with water, dri ed over

SO Th SR RASES S PG e} 0 B 250 mmon i
ChiEBITRRIERBAYe @5 1) W £Radded Borish k18 stk sbiution of

gradi‘ent of 10% 50%'et hyl acetate i n hexanes to give

Cﬁﬁrrwnlddﬂm(omng ﬁ@ﬁ%mrr@l)vand ’meﬂq!larmnec(&@uur)dn Haethylene

d t f i
(T Mo e e P S 4 B0l Vel e acec
Thed ﬂf@ﬁeﬂh)ﬁléﬁ@c%ﬁdé @éy”e@warsaamed tb Y06 waL.f Tht Di§shiBYayer was
colum chriomat ography "‘eluting with ethyl acetate to

givashehwithigyatsalthenbrite @pd dited @&rBod{urs sBlfatlg) . Remova of the

: &éér%i%%%aﬁ%@’s%%‘%vﬁ@ﬁ%? s pllfid 4 CHERTAITR L piste
%lhf.h@wmté’opk,@rh QLeRita Y hdenedid prelidd-Cdmbbuad aRN80Y¥mg,

nmet h 5 pyridinyl)-IHpyrrol e-2-carboxylic
a£5°d> +1e§t(7§r) ( Conpound  15)

5- Ani no- 3 (4-fluoro-phenyl)-1-methyl -4-pyridi ng4-yl -

H pyrrol e-2 carboxylic acid nethyl ro( , 0.15
mol ) was stlrredlnDl\/F10.12 m_).\ /
CH3S0,C

8 —_——

EtsN o A, \ o
N
Me/S\\ \// | o)
0 Me SMe

Example 13
5-[4-[(Ethylamino)carbonyl]-1-piperazinyl]-3-(4-fluorophenyl)-1-methyl-4-(4-
pyridinyt)-1H-pyrrole-2-carboxylic acid methy! ester (Compound 13)

Sodium hydride (60% in mineral oil, 12 mg) was washed 3 times with
hexanes and suspended in THF (10 mL). Compound 8 (100 mg, 0.254 mmol)
was added portionwise and the mixture was stirred at 25 °C for 30 minutes.
Ethyl isocyanate (18 mg, 0.253 mmol) was added and the resulting mixture
was stirred for 4 hours. The reaction mixture was then quenched with water
and extracted into ethyl acetate. The organic layers were washed with water
then brine. After drying over sodium sulfate, the solvent was removed and the
residue was purified on a preparative TLC plate eluting with 60% ethyl acetate
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Di et hyl f or mam de di net hyl acetal (0.12 niL, 0.92 mvol)
was added and the 10 m xture stirred at room

wo eopor@ture for 16 hours. The sol vent was conPENUSZNE0B30223
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in vacuo and the resulting residue was dissolved in
met hyl ene chloride and washed with water. The
siolhexaoes agiverCenhpowad 7\8) &3 mg)es arooit ehhisatileslas dissolved in

SRR and JEEET ImefBet FosdatE ot A tissasufingiprecipiate

V\ﬁéé;ﬂﬁﬂ'ér‘é@ %%ﬁé@ \Aﬁiﬁ'ﬁ%ﬁéf‘ﬁnd@ neé@n@@r Qé@dgwrlﬁ:)at e d. M’f%lve the

g
ctstirectHBndmait :DSCommpnd 136(75 mg) MS (M+1, 466)
3- (4- Fl uor ophenyl’) - 5-[ 3- (phenyl net hoxy) propyl ] - 4- (4- py

ridinyl)-1 H 20 pyrrole-2-carboxylic acid eth ester
( Conpound 16)

1- (4-Tol yl sul fonyl) - §3 benzyl oxy- pr%py ) ey

i socyani de Conpou 99.84 g, 0.0869 and

et hyl 4-fluoro-8;q (4- 77 VO 2004/029040 0

PCT/ US2003/ 030223—py+dy) mat fayl ene] zdnegdcefi c

aci d Conpound 16b (28s% 9, O. @86 mof) N/ver di s3alye

in dry THE (200 m-) and added HNQpP QQto &Hg 00l eg (‘O
C mxture of potassiumt-butoxidg (9.8 q, O 0869
mol) in dry THE (400 nL). After t®e addition was
conplete, the m xture was stirred for 1 hour then
poured into 5 H20 (1400 m -) and extracted into ethyl
acetate (2 X 500 nL). The orBaampleHldyers were washed

with water (100 nL dried over sodium sul fate_and
evapor a@d&'@grﬁ%{ﬁlﬁgeﬂﬂ) armee%wﬁri’» (4rfiperoprhenyh-Tnnethyl-4-(4-

acet op{ fikih1%.182Y5r&8-2-8RWbRylic acid methyl ester (Compound 14)

Pdy(dba)s (0.005 g, 0.025 eq.) and BINAP (0.009 g, 0.070 eq.) were
added to a tube purged with nitrogen. The tube was again purged with
nitrogen and 3-bromoacetophenone (0.028 mL, 1.0 eq.), Compound 8 (0.100
g, 1.20 eq.), Cs,CO3 (0.094 g, 1.40 eq.) and toluene (1 mL) were sequentially
added to the tube. The mixture was heated to reflux for 6 days. Upon cooling
to room temperature, the mixture was diluted with ether then filtered through
Celite to remove the insolubles and extracted into ethyl acetate. The organic
extract was washed with water, dried over sodium sulfate and concentrated in
vacuo. The resulting residue was purified by column chromatography on silica
gel eluting with a gradient of 10%-50% ethyl acetate in hexanes to give
Compound 14 (40.4 mg) as a white solid. Compound 14 was dissolved in
ether and a solution of 1N HCI in ether was added dropwise until a precipitate
formed. The precipitate was concentrated in vacuo followed by column
chromatography eluting with ethyl acetate to give the HCI sait of Compound
14 (16.5 mg).
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solid, which was purified on silica gel eluting with
70% et hyl acetate in hexanes. Recrystallization from

werdwnlo2maet at e gave Conpound 16 (1.9 g). M5 1PCT/WB003/030223
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H 16a 16b 16 Exanple 17

3-(4- Fl uor ophenyl ) -5-(3- hydr oxypropyl ) - 1- net
yridinyl)-1 i 15 pyrrol pggpgarboxylic acid et

(Compound 17)[ A solet i oBinNgP Conpounyd 16 (1.55 @
0. 0033 erH)CnoI (425l -H;CTont ai ning, /
concentrated HChA0.3 nl -3 was added ) N% Pd g
carbon (0.2 g). This mxture was p [
at nosphere for 16 hours on a Parr 20 hydroggnat drtsa
50 PSI. The m xture was filtered through Celite and
triethylamne (1.0 m-) was added to the resulting
solution, followed by evapopati ori vacuo to give a

i

solid. The solid was extract aam%13t hyl acetate
(106, é}gfﬁam% i (3. -lﬁgdywe he -4-(4-
orggn@%‘g}y rs mﬁgmllggné‘%ﬁﬁols%é%amrs Ifzgllly ghgﬁn(? thyl-4-(
concepyridihgdH1iHpyrealad?-tarbgixyle aridpoethyl dstel (Corapgunzibt 5)
60% as a white solid: M5 (Mrl, 383) 78 WD 2004/ 029040
PCT/ US2003/030223 F N Pd/CJ H2 16\ O N

5-Amino-3-(4-fluoro-phenyl)-1-methyl-4-pyridin-4-yl-1H-pyrrole-2-

—a hydr ogen
P
CHs

carboxylic acid methyl ester (50 mg, 0.15 mmol) was stirred in DMF (0.12 mL).
Dimethylformamide dimethylacetal (0.12 mL, 0.92 mmol) was added and the
mixture stirred at room temperature for 16 hours. The solvent was
concentrated in vacuo and the resulting residue was dissolved in methylene
chloride and washed with water. The solution was dried over MgSO4 and
concentrated in vacuo. The residue was crystallized by trituration with
hexanes. The crystals were dried under high vacuum to obtain Compound 15
(0.0421 g). MS (M+1, 381)

F
N=
H3C\N—<OCH3 \ /
/
HC  OCH, I
O
9 c N N
DMF Ha \N/// 0
l CHs " CH,
HsC
15
Example 16

3-(4-Fluorophenyl)-5-[3-(phenylmethoxy)propyl]-4-(4-pyridinyl)-1H-
pyrrole-2-carboxylic acid ethyl ester (Compound 16)

1-(4-Tolylsulfonyl)-1-(3-benzyloxy-propyl)methyl isocyanide Compound
16a (29.84 g, 0.0869 mol) and ethyl 4-fluoro-0-[(4-

77



HO CH3 O CH 3 17 Exanple 18
3-(4-fluorophenyl)-1-nethyl-5-[3-[(nmethyl sul fonyl) oxy]

wW@e@pphgo4et- (4-pyridinyl)-1 H 5 pyrrol e-2- car bBRyUS2003/030223

10

15

20

25

acid ethyl ester (Conpound 18) Conpound 17 (0.7 g,
0.0018 nmol) was conbined with triethylamine (0.52 ni,
OpW@tW)m&hhylena bepzayeacediccaticd rCatvpodud Abb)(23:5d0.cb086ed 'mol)

e ealVer dpinoL 5 Aa0e AR Sadid fbpTios fo A ol (0

aﬂnwmdoft;sw@mmmo@t@sa@ibt(graogr@baeg mJ hﬁn dFyXFH'F m@ﬁnL) After
diluted with nethyl ene chlorride (5 -) d washed

V\ihteradmucm waseompleteTte m@dglmvas rshry@d §orv\7e h@urdthe@opou red into

2H25, (190" dho Siiati LB E0Y Hekthep o POSHE D Stioroanic
plt'ékétlfsi ward 04 with l@\%ﬁef’g 00%19? cﬁ’le%le\}@f)solll}i'ﬁ s Faid %rﬂj
et hy 0 0 5

acetate. Evaporati 'he sol vent 1 n vacuo
gevepobatedon vdca8 t¢ Qivesamyoil.8 Teijurakiorawitbidcetaviltrijevgaye an impure

/5 ?%Evhicglm v(\?ég S()Zﬁl%d 95%3\5\'93\9&? elu]iﬁmgNwi% 76% ahNFéE;éta%\ R
3hé>€an@s“9¥&ﬁ? Pn)k%m%n ﬂfgggdrhgﬁa&éa{élgm €8fpdlid ﬁeqmd 9)- Ms

-4-(4-pyri | e-2-carboxylic acid eth
e@\ﬂ-e‘r 47 npound 19) 79 WO 2004/ 029040

PCT/ US2003/ 030223 A m xture of Conpound 18 (0. 15 g, E
0.326 mmol ), norpholi (O 5 (and net hyl ene
chloride %5 -) Fnag or 16 hours. The
m xture was KO-£Bu N="

Tos NC BnO

16a 16b 16

Example 17
3-(4-Fluorophenyl)-5-(3-hydroxypropyl)-1-methyl-4-(4-pyridinyl)-1H-
pyrrole-2-carboxylic acid ethyl ester (Compound 17)

A solution of Compound 16 (1.55 g, 0.0033 mol) in ethanol (125 mL)
containing concentrated HCI (0.3 mL) was added to 10% Pd on carbon (0.2 g).
This mixture was placed in a hydrogen atmosphere for 16 hours on a Parr
hydrogenator at 50 PS|. The mixture was filtered through Celite and
triethylamine (1.0 mL) was added to the resulting solution, followed by
evaporation in vacuo to give a solid. The solid was extracted into ethyl acetate
(100 mL) and washed with water (3 X 50 mL). The organic layers were dried
over sodium sulfate and concentrated in vacuo to give Compound 17 (0.75 g,
60%) as a white solid: MS (M+1, 383)
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cool ed and diluted wth nmethylene chloride (-100 ni),
then washed with water (3 X 50 nL). The organic

wo ayenz0mer e dried over sodium sul fate and 5 eREPUSAENB0B0223
in vacuo to give Conmpound 19 as an oil. This oil was
di ssolved in ether and 1 N HCl in ether was added
dropwi se and the resulting precipitate Ffiltered,
washed with ether and dried undeg= 60 Cto
give the di- hydrochl orpgle salt jof ¥ 19 (100
ng). MBS (Mkl, 452) F Mo ON\ /N N O-Me Me
10 19 Exanple 2046 __ . \
3- (4-fluorophenyl)-2- (et hoxycarbonyl) - 4 -pyridinyl)
-1 Hpyrrol e-1- propanoic acid netpyl Nster (Conpound
20) 15 Conpound 2 (0.57 g, 1. nwol) s ref| uxed
wth a catal ytic anount of potaSS|un}tﬁbutoxCHp (21
ng) in nethyl acrylate (6 nL) under N3y The reaction
was nonitored by TLC. After I hr, the reaction mxture
was cooled to room tenperature and the excess nethyl
acrylate was renoved in vacugy, ﬁ?ﬁqu resi due was
taken up in water (15 m-) ané yl' "acetate (20 ni).

e
TB¢4~fmuﬂmawl)avmeth¢$~{&t(deu|Wﬂyﬁ°ﬂy]bv¢psé]€®4(éwridmyl -1H-
x 15 nmL). The onbl n orga H vvere wa gg

S with vvat er ,PYHQ ‘?r@ %{EOW‘&C@?*%@@W apiey BUEPOle‘f i um

carbonate. Filtration through Celi te and concentration
gave the crude material. Purification by
chr omaCogmpaphnyg 1(7s{q.7 gaogﬁl18ﬁﬁol)mmmbiheﬁavith triethylamine

BeRnL, ST ey nineBuiere s on Db a0d Doaihe 1eec.

Methanesulfonylchloride (0.16 mL, 0.0020 mol) was added dropwise and the

10 resulting mixture was allowed to warm to room temperature. The mixture was
diluted with methylene chloride (50 mL) and washed with water (30 mL). The
organic layers were dried over sodium sulfate and evaporated in vacuo to give
an oil. This oil was dissolved in ethyl acetate and purified through a bed of
SiO2 (~20 mL) eluting with ethyl acetate. Evaporation of the solvent in vacuo
15 gave Compound 18 (0.73 g, 87%) as an oil. MS (M+1, 375)

F
N/
CH3S0,Cl N\ /
17 — N
@]
e l O
Me /S\\ Me \\Me
O
18
Example 19
20 3-(4-Fluorophenyl)-1-methyl-5-[3-(4-morpholinyl)propyl]-4-(4-pyridinyl)-

1H-pyrrole-2-carboxylic acid ethyl ester (Compound 19)
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N CO2Me 2 O KO t-Bu Me02C O- M 20 Exanple 21
7- (4- Fl uor ophenyl) -2, 3-di hydr o- 1- oxo-6- (4-pyridinyl)-1

wWoR@02OH zi ne- 2- carboxylic 5 acid nmethyl estBP€T/US2003/030223

10

15

20

25

(Conpound 21) Conpound 20 (0.5 g, 1.3 mml) was ni xed
with dry toluene (20 nL) and sodi um et hoxi de (25% wt
in rret,hanmturehf@’,i)mppl)nd/\m& (&d8ey) Od32pwinsal), rﬁbﬁpholine (0.5 mL)

S rstaons chlaRdSARB AR 1 6o reied ToRA8 Fowre: BRE piture was
&gmé&%ﬁe O.IIT ﬁmﬁtn%tﬁ RS &mlo%dﬁ@orrﬁemthéﬁmh@a \With water
an et

['ute CI and acetate
afuE@dsmLay&he qngamekayemsmaﬂe wried os'ethlaUesudfaie(amdx
e conbi.ned o

YA g Doy s Shat i alvraclsboived in
T8er bRIUN Hraﬁ ir? lHér WALy éﬁﬁfecf dfo gW@aﬁ@EW%uﬁHd biRci cipitate

concentrated in vacuo and resi due was purl .
bwas liittereat, agshptywiths ethiec ang eirl,edlLO‘GﬂEf aanyu nmieﬁCh‘t’(éjo piye the di-

Xehdon PR CotBatat Byl sl &2 ©
7- (4- Fl uor ophenyl) -2, 3-di hydro-6- (4-pyridinyl)-1
H pyrrolizin-1 -one (Conmpound 22) E

N;—
Q_ NH o/w \

K/N \ 0

18

Example 20
3-(4-fluorophenyl)-2-(methoxycarbonyl)-4-(4-pyridinyl)-1H-pyrrole-1-

propanoic acid methyl ester (Compound 20)

Compound 2 (0.57 g, 1.93 mmol) was refluxed with a catalytic amount of
potassium-t-butoxide (21 mg) in methyl acrylate (6 mL) under Nxo. The reaction
was monitored by TLC. After 1 hr, the reaction mixture was cooled to room
temperature and the excess methyl acrylate was removed in vacuo. The
residue was taken up in water (15 mL) and ethyl acetate (20 mL). The
aqueous layer was extracted with ethyl acetate (2 x 15 mL). The combined
organic layers were washed with water, brine and dried over anhydrous
potassium carbonate. Filtration through Celite and concentration gave the
crude material. Purification by chromatography (silica gel 60, 55% ethyl
acetate/hexanes) yielded Compound 20 (0.707 g, 96%): MS (M+1, 383)
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81 WD 2004/ 029040 PCT/ US2003/ 030223 Conpound 21

(0.237 g, 0.677 mmol ) was refluxed with sodi um
whyanoxiode (54.2 ng) in water (15 mL) for 3 hrPEmnuS10hz030223

cooled to rt. The mxture was neutralized with dilute

acetic acid until pH value is close to 7. The aqueous

m xture was extracted wth ethyl acetate (F x 20 n).

The conbi ned 5 organi cs were s i /f\at er, brine

and dried over anhydrous sodi w\ The sol ution

was then filtered tHfouQo,Mél ic :

concentrated in vacuo to give Conpopng 22 (0.194 g,

98%: M5 (M+1, 233 F N ag. NaOH{R1YQ ¥

Exanpl e 23 KO-t-Bu N

1- (4-Fl uor ophenyl)-5,6, 7, 8- tetrahydr - 3- H\ (4 nmor phol

i nyl) ethyl ] am no] - 8- oxo- MeO

2-(4-pyridinyl)-7-indolizinecar boxyl i Eci d rret hyl

ester (Conpound 23) Compound 23a (0.25 g, 0.476 mmol)

(Exanpl e 5 synthesis) and 15 potassi umt-butoxi de

(0.059 g, 0.5 mml) were dissolved in anhydrous THE (5

m-) and the resulting mxﬁ)eﬁréplmg"refl uxed for 1 hr

+ Lt OBranbey 2 el B oA B BRI NG b i Pliing 4 perboxyic

5 ethyl acetate. Thexcidlueabg ¢t (Cm anqaﬂ’)acted wth
ethyl acetate (2 x 20 H? The co ned or gani c

| ayers were washed with water, brlne dried 20

hyd | fat '
(e O SRR A4 o, 3 S1l BLEN Efiekb a0 mu) and
Teediamushetiodicy (8% wadn prethaneld1 106 ed)) mtaweallfﬂmpwwe The
(silica gel, 8% nethanol/et a/,@ acetate

Erastionaatire wrasieatod 9080 Cutndaii Brrbajoniaratby TLC. After
10 ZQ%P a%&?e%c?gﬁlv&é%zg&ﬁbng?he mixture was cooled to room

temperature and diluted with aq. NH4Cl and ethyl acetate. The aqueous layer

was extracted with ethyl acetate (3 x 20 mL). The combined organic layers
were washed with water, brine and dried over anhydrous sodium sulfate. The
resulting solution was filtered through Celite, concentrated in vacuo and the

15 residue was purified by chromatography (silica gel, 100% ethyl acetate) to yield
Compound 21 (0.237 g, 52%). MS (M+1, 351)

F
N==
\ 7/
NaOMe
20 —> / \ o
N
COzMe
21
Example 22

20  7-(4-Fluorophenyl)-2,3-dihydro-6-(4-pyridinyl)-1H-pyrrolizin-1-one (Compound
22)
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FFN N ONKOt-Bu ONNC®Me ~-NNO H (", /COZMe
H CoeMe  23a 23 Exanpl e 24

wa2qp4oElowor ophenyl ) - 6, 7- di hydr o- 3-[ [ 2- ( 4- nor phpCT/D§10p&030223

10

15

20

hyl ] am no] - 2- (4-pyridinyl)- 5 8(5H)-indolizi none
(Conpound 24) Conpound 23 (89 ng, 0.18 mmol ) was
r ef | ux@dmpiouhds24d(0.23 hyg d0.6X 7 dempPavasy Jefluixad wethesodim

roarcgielpan AL interd 26 el db (P I SRdJBE Shaiade . The
r@pilile Was Retirdlifdwih dedtelacfciaid Qnfl pH valli@ idlde to 7. The
the reaction was conpl eted and cooled to room

t RAYROUSt PEYre1\ss extraciqd adiisethyloncaiatey(@roz0 ael)s oThea ¢embined

oA BeBfGateretuAhett bith Nl e el it el R githum
ndyifatd Nghe&diticredad tsilterbaYiflotigheiiiRaigsHeslitéphl and

wat er, brine, dried over anhydrous sodium sulfate and

f ¢onagngrated imovamiodel dive Comprwrd 22t(0chP4i ¢ 9886)iMarl+15293)
purification by colum chromatography (10%

met hanol / et hyl acetate) gave Gpapound,24/(77 ng,

99%: M5 (M1, 435) F N 1). ag.
O-/ \ N\'NNO H 24 ExanpNe
4- (4- Fl uor ophenyl ) - 3- (4. RgbHdi nyl)
H pyrrol e-2-carboxy{ic acid methy, ast ero ( Conpound
25) N

22

Example 23
1-(4-Fluorophenyl)-5,6,7,8-tetrahydro-3-[[2-(4-morpholinyl)ethylJamino]-8-oxo-
2-(4-pyridinyl)-7-indolizinecarboxylic acid methyl ester (Compound 23)

Compound 23a (0.25 g, 0.476 mmol) (Example 5 synthesis) and
potassium-t-butoxide (0.059 g, 0.5 mmol) were dissolved in anhydrous THF (5
mL) and the resulting mixture was refluxed for 1 hr under N,. The mixture was
then cooled to room temperature, quenched with agq. NH4Cl and diluted with
ethyl acetate. The aqueous portion was extracted with ethyl acetate (2 x 20
mL). The combined organic layers were washed with water, brine, dried
(anhydrous sodium sulfate), filtered through Celite and concentration in vacuo
gave the crude product. The crude material was purified by chromatography
(silica gel, 8% methanol/ethyl acetate) to yield Compound 23 (0.14 g, 60%):
MS (M+1, 493)
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Compound 25a (25 g, 0.11 nol) and nethyl

i socyanoacetate (Conmpound 2a, 10.67 ni, 0.11 nol)
wowesa/oehogsol ved in dry tetrahydrofuran 83 WO PCT/US2003/030223

2004/ 029040 PCT/ US2003/030223 (800 nL) and added

dropwi se to a solution of potassiumt-butoxide (15 g,

0.13 nol) in dry tetr fydr of uran (200 nL) at 0 C F

conpl etion the I on m)%(ﬂﬁ vvas stirreo

anotﬁr/ our the il uted Il ed watjery, The
resukli ng. preqipihi oéﬂgflltered\zﬂ er Aaacutim.and-0
air- dried to Kiveé Comuoume 25 (26 g\/SAOkO/&aa

white solid: M ( 297) F F 2a CN KO-t-Bu 2580,Me
O H M 25 BEwanple 26 23

4- (4- Fl uor ophenyl ) -3-(4-pyridinyl)-1

H-pyrrol e- 2- net hanol (Conmgnﬁ lelf4 26) Lithium
al um num hydri de .0 Min THIJD 11 ni, 0.036 nol) was

a@l'ldéfﬂu@’@ f'eggﬂ\)vﬁs dlhydm—&}[ft—&%gaﬁpfénligg!é)pﬁwﬂenﬂmp]&-("r-pyridinyl)—
solution o 0
t et r ahydr of ur agp(g@gl) “}él'z*f}?@egégemﬁﬂmﬁgghionpl ete

after 4 15 hours. Upon conpletion the reaction m xture
was quenched with H0O (5.0 m.), 1.0 MNaCH (4.0 ml -)
aBdmMARENdR(89Ngs 0dBawaiolavgs raftuxediwithusediugshydroxide (29 mg)

flblvt&:f\ é??én’{l;ﬁgru glhrgﬁlcj%tﬁgng gleg\{aggor%otgﬂ'&)u %tgj(rge Vﬁ&%&] solution
gm@ deheRilly deldaa Gnalhé frédtivg nfixtuts wagebfl@kad fdﬁ@ 5 hr.
Wi th 0% ethyl acetate in hexanes to afford Conpound

10 2/6ft@8th9zregcﬂ@@wswnaoleteglrﬁndf eepledte ;romtempergtiee; 10% of

Zgﬁdecﬁjs éddbumydromde solution was added to adjust the pH value to 7-8.
The aqueous phase was then extracted with ethyl acetate (3 x 15 mL). The
combined organic layers were washed with water, brine, dried over anhydrous
sodium sulfate and filtered through Celite. Concentration in vacuo and

15  purification by column chromatography (10% methanol/ethyl acetate) gave

Compound 24 (77 mg, 99%). MS (M+1, 435)

F
N=
1). ag. NaOH \ /
2). 6N HCI
23 0NTE I3
‘ H
24
Example 25
20 4-(4-Fluorophenyl)-3-(4-pyridinyl)-1H-pyrrole-2-carboxylic acid

methyl ester (Compound 25)

Compound 25a (25 g, 0.11 mol) and methyl isocyanoacetate
(Compound 2a, 10.67 mL, 0.11 mol) were dissolved in dry tetrahydrofuran
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25 VN HOH 26 Exanple 27
4- (4- Fl uorophenyl ) -3-(4-pyridinyl)-1

woR@y0eokEe- 2- net hanol 84 WO 2004/ 029040 PCT/US2003/030223

10

15

20

PCT/ US2003/ 030223 et hanesul fonat e ( Conpound 27)
Met hanesul fonyl chloride (2.56 nL, 0.0223 nol) was
28@8cmb) and eeided shppwise de @ salutionsef petaasisol- Gbumldﬁﬁ 5¢g,0.13

RBPAH Bt o CORER RO PG brief Yl etE e ofb e was

Cleapstent-13BadL g@ﬁ%@ﬂr ané thie aduitibn Wdy @srapleted B 6 ﬁours Upon
Compound 27 25 as an a dry black solid whi

mﬁyﬂgl@@@n\m ﬁ@aﬁtlommw? wag stirechiar@mothes qur then ,o_igqt)ed with

aﬁ%%%%rpm{ewegﬁ“m& OrQiPtats iR filterd urdief (acd@h and air-

Adriett td gioe GorapvuhdRy @tedyl 88Y)\ds)a Whité bMdIMS 41,297
H-rg)yrro?le 2- rre?hanam ne (gorrpodang 6128) Aslo ﬂ(WI )

excess of benzylam ne (2.(Fnl-) was added at
tenperatureto sol ution of Coppor
g) in pyrldlne(lom il e under ni ]
reacti on m xtur entrat @@ under ream  of

room /

nitrogen for 24 ho to gi ve abback obl. \I\/H=
358). The oil was di | ved ikomshy! enw—<€f i de and
purified on silica eluting with 50%thylt{ acetate
i n hexanes to afford Conpound 28 (0.340 g)yyas a |ight

tan solid: M5 20 (M+l, 358)

Example 26
4-(4-Fluorophenyl)-3-(4-pyridinyl)-1H-pyrrole-2-methanol (Compound
26)

Lithium aluminum hydride (1.0 M in THF, 11 mL, 0.036 mol) was added
portionwise under nitrogen atmosphere to a solution of Compound 25 (11.4 g,
0.036 mol) in tetrahydrofuran (400 mL). The reaction was complete after 4
hours. Upon completion the reaction mixture was quenched with H,O (5.0 mL),
1.0 M NaOH (4.0 mL) and H,O (5.0 mL) successively. The mixture was filtered
through Celite and evaporated under vacuum to give a tan solid. The solid was
dissolved in methylene chloride and purified on silica gel eluting with 50% ethyl
acetate in hexanes to afford Compound 26 (8.94 g, 90%) as a light tan solid:
MS (M+1, 269)

F
PN
LiAIH, ==
25 —_— / \
N
HO H
26
Example 27

4-(4-Fluorophenyl)-3-(4-pyridinyl)-1H-pyrrole-2-methanol
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15

20

F N~ ~\ PhCH2ZNH2 H 27 N pyridine NH 28 85 WO
2004/ 029040 PCT/ US2003/ 030223 Exanple 29

wQ@ 2@4A0Fowor ophenyl ) - 1, 2, 3, 4-t et rahydr o- 2- ( phenRCTES1098/930223

-8-(4-pyridinyl)- pyrrolo[1, 2-a] pyrazine (Conpound 29)

5 Conmpound 28 (0.500 g, 0.0014 rml& was di ssolved in
DVSO (50 nL) and t HeehgngsulimaiaéCemnauntd 28) 5 C.

Sodi um hydride (0.033 g, 0.0014 nol) was added

porti onwi se under nitrogen. The reaction m xture was

war medviethariee oy thisrifeyResemtl, 0,028 ﬂnbgm @@d@j at room
(0.036 n_, 0.0014 nol) was added qgui ckl

pi@mnetsaturerﬁ@ arsdigngdtSohgion thQ@r@pwaed 26i ( fo‘rfgg, ¢ @22§ MA@ in

;ﬂ? ﬂ% éﬁ‘ ﬁﬁ’_é &&ll}ﬁﬂé}r{ﬂf?&lt%w '§r?e c‘ugﬂgré ﬁﬁ%@f se@loncentrated

vm@r\m@th@@h\mftrhrc?emt@ dive Boklpouhd 27t(9625 gl;ié@ en(aldﬁy black

100 nL and dried over sodiumsul fate. dryi ng
2 Whigh vas weadbwitheid furberpyRfigationy M%\(Md iT204kuo
to give a tan solid. The resulting solid was digsol ved
in nmethylene chloride and purifiedpn silica_gel
eluting with 10% neth (}%gethyl
af f ordi ng Conpound 29 g) as s

(Mrl, 384) N Y3 3% Br CH2CHRBY 8 N NI 29
%

Example 28
4-(4-Fluorophenyl)-N-(phenylmethyl)-3-(4-pyridinyl)-1H-pyrrole-2-methanamine
(Compound 28)

A 10-fold excess of benzylamine (2.0 mL) was added at room
temperature to a stirred solution of Compound 27 (0.50 g) in pyridine (10 mL)
while under nitrogen. The reaction mixture was concentrated under a stream
of nitrogen for 24 hours to give a black oil. MS (M+1 = 358). The oil was
dissolved in methylene chloride and purified on silica gel eluting with 50% ethyl
acetate in hexanes to afford Compound 28 (0.340 g) as a light tan solid: MS
(M+1, 358)

PhCH,NH,
27 ——

pyridine
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Exanpl e 30
7- (4-Fl uorophenyl)-1, 2, 3, 4-tetrahydro-8-(4-pyridinyl)-

w@yoobopd, 2- 20 a] pyrazi ne (Conpound 30) Pal | pCii/u82003/030223

10

15

20

25

hydr oxi de [20 wt % Pd on carbon, wet (Pearlman's
catalyst)] (0.023 g, 10% by wei ght of starting
conmpound), Conpound 29 (0.23Bxgmm@ez299 mmol) and

L T

reaction vessel wgfold[i1l2-athyaiife (Confgburrd 29pnd

shaken for 24 hours at roomtenperature. The reaction
m xture was filtered through Celite to renove the Pd

50041 coanms B RAITEs (H0518 s et i Slisq (5o L)

sahd tHees@lntos arenilicatied T 3@@umn h?dﬂde\!@O @93@0 '@rubwﬁﬁhol)
(0.080 g, 97% as a light yellow so 1, 294)

Nvas apldeq:b@qutq)rmsg under nitrogepng hezgac mﬁpr%wg@ warmed to

B LAY P2 s ESBIRNd s ety
Tquieklpyh ane rp@rt{dh 1'2l3e Fésul’@g)ﬂlbﬁﬂrembé Sﬂﬁéd édmhy hour then dlluted
nate (0.207 ni, wer e added t

SOt of wite dﬂhb%%&xti%cted T thylcﬂ@@afésﬂ%l??O . The

:@?Pﬁ!?Sa?? or h unl'{éégﬂglt% 32?5 ﬁ@ﬁ g”&[n,e‘g%@?n(wg Q0 mL)

warsd drie«bmdr sodiumodulfade.r Ebmdmngagehtjwasdlltérecdahdntlmisolvent
wth et acetate (1 or anlcl ers, we

ey Vagye.ta FivVesd, f%?@ dnth ﬂ eeling selictiver dingalyed in
trﬂe%W&%@cM@hH@‘é(n@'dunf@ﬂ%nr&?éﬁ éél%ut‘ﬂtﬁ Wpﬁq 8}}@ meth ol ih ethyl

di ssol ved in met hyl'ene chl or on si
qrdetalewaffording €hnmﬂmnd 29 (0.230g)as a whlte solid: MS (M+1 384)

N= F
DMSO, NaH N
BrCH,CH,Br
28 — . N\
N\J
29
Example 30

7-(4-Fluorophenyl)-1,2,3,4-tetrahydro-8-(4-pyridinyl)-pyrrolo[1,2-
alpyrazine (Compound 30)

Palladium hydroxide [20 wt% Pd on carbon, wet (Peariman’s catalyst)]
(0.023 g, 10% by weight of starting compound), Compound 29 (0.230 g, 0.599
mmol) and concentrated HCI (1.0 mL) were dissolved in methanol (100 mL) in
a Parr hydrogenation bottle. The reaction vessel was filled with H, (50 psi) and
shaken for 24 hours at room temperature. The reaction mixture was filtered
through Celite to remove the Pd and washed with CH,Cl.. The organic layers
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met hanol in ethyl acetate to afford Conpound 31 (0.50
g, 74% as a light tan solid: M5 (M1, 336) F

WO3104/0290M=C=0 VON 25 Et3N N1 O M 31 Exanpl RCBRS203/030223

5

10

15

20

N- Et hyl - 4- (4-f 1l uorophenyl )-3-(4-pyridinyl)-1
H pyrrol e-2-carboxam de (Conpound 32) 87 WO
206¢ s d0eROTiwWs200fate0310¢ 268nceddthtednib va ey tir give Compound

301708 o 080k e by Shon g0 (2BcaA ol in
et hanol (200 nlL). The m xture vvasNgti rred ymder

nitrogen for 4hoursth%ghkuted it er (10 m-)
and extracted into ethyl etfate ( he organic

layers 5 were dried over sbdium sul f Iltered and
t he sol vent renoved i%49 vacuo to gi colorless oil.
The oil was dissolved in nethyle NchI'\bri de and

purified on silica gel eluting vvith/iO%rrethanoI in
et hyl acetate affording Conpound 32 (0.400 g, 85% as
a white solid: M5 (Mrl, 310) F N NfBH4 0 31 Me~NH H
32 10 Exanple 33

3- (4- Fl uor ophenyl ) -1-net hyl -4-(4-pyridinyl)-1

H pyrrol e- 2- carboxyl i ¢ aciEkanjiptendbund 33)

2-Ethyl-6-(4-fluorophenyl)-7-(4-pyridinyl)-1H-pyrrolo[1,2-c]imidazole-
1,3(2H)-dione (Compound 31)

Triethylamine (0.123 mL, 0.00168 mol) and ethyl isocyanate (0.207 mL,
0.00168 mol) were added to a solution of Compound 25 (0.50 g, 0.00168 mol)
in methylene chloride (100 mL) and the mixture was refluxed for 5 h under
nitrogen. The reaction mixture was allowed to cool to room temperature and
diluted with ethyl acetate (150 mL). The organic layers were dried over sodium
sulfate and concentrated in vacuo to give a yellow oil. The resulting oil was
dissolved in methylene chloride and purified on silica gel eluting with 10%
methanol in ethyl acetate to afford Compound 31 (0.50 g, 74%) as a light tan
solid: MS (M+1, 336)

25 E———

Example 32
N-Ethyl-4-(4-fluorophenyl)-3-(4-pyridinyl)-1H-pyrrole-2-carboxamide
(Compound 32)
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15 A solution of potassium hydroxide (0.862 g, 15.4
mol) in water (10 mM-) was added to Conpound 2

W@ 2003020¢0 1.54 mmol ) dissolved in nethanol (1PCT/IE3003/030223

The reaction mxture was stirred at reflux for 2

hours, then concentrated in vacuo. The aqueous | ayer
was exdodivmebbrahydride (5110 g 8tG0252(rhok) was added FhroopH

SRsraerS tha s atopBund B 18 sER O ERE Rl qpnano
2@001 ml). &Pk higugs %@Isﬁn@&tmﬂemtvwe@] foF Uetbur8¥i®dn diluted with
sodi um suI fate. The drying ent was filtered and

Swates m 0 ndnmndeextractacinte ethy atelaiel (28 hmbdnd hsmrgamsgayers

%N‘?[“? edrf%‘w%rg\l%r%%}f?’k %{tj%re%g l&%#@#bﬁnﬁr&%@g@w r%.')c:uo to

Sfive@ IS 220 4the 6il M@%M&%eﬂﬁléﬁe éhlbndéﬁ@Hd\pdnﬁed
2 O MeCH, H20 N OH Me 33 Exanp

o siliea get elptiog yith- m%enelﬂﬂanm lozatbw@«c,@iqia@ﬁarémﬁqmound

57 RLAhAor Koy o8 5 vRB LR SRy, g m e (Qompound

2- am noacet ophenone hydrochl ori de Qp.SOl g9, 1.F5
mol ), 1-(3-di met hyl am nopropyl)-3-/ et
hydrochl ori de (0.647 g, 3.37 mmol),
1- hydoxybenzotri azole 10 hydrate (0.45%§ g,
triethylamne (0.491 gNaBH35 mmol ) gner
N, N-di met hyl f or megijde (8 m,) and th
allowed to stir at roon1tenpehﬁkgL FLOW*16 hours. The
reaction mxture was then diluted wt Rat er (90 mM -)
and the resulting solid was filtered, waghed with
water and allowed to air dry on the vacuun1fllter to

7 mmol ),
|ssolved in
t 4re was

10 afford the desired product Conpound

15

20

Example 33
3-(4-Fluorophenyl)-1-methyl-4-(4-pyridinyl)-1 H-pyrrole-2-carboxylic acid
(Compound 33)

A solution of potassium hydroxide (0.862 g, 15.4 mmol) in water (10 mL)
was added to Compound 2 (0.500 g, 1.54 mmoil) dissolved in methanol (10
mL). The reaction mixture was stirred at reflux for 2 hours, then concentrated
in vacuo. The aqueous layer was extracted with ethyl acetate (1 x 10 mL).
The pH was then adjusted to neutral using solid ammonium chloride, then
extracted with ethyl acetate (3 x 25 mL) and the organic extracts were dried
over sodium sulfate. The drying agent was filtered and solvent removed in
vacuo to afford Compound 33 (0.391 g, 86%). '"H NMR (CDCls) & 8.35 (2H, d),
7.2 (2H, m), 7.15 (1H, s), 7.05 (2H, t), 6.95 (2H,d), 4.0 (3H, s).
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15 34. The filtrate was then extracted with ethyl
acetate (3 x 30 nL), washed with brine (1 x 30 niL)

wa@re4gedoedl over sodi um sul fate. The dryi ng agePCT/Ma=03/030223

10

15

20

filtered and solvent renoved in vacuo to afford
Compound 34 as a solid. The conbined solids were
purified using colum chromatography to afford the
desi red Conpound 34 (0.366 g, 66@@
8.40 (2H, bs), 7.9 20 (2H, d), N
t), 7.3 (2H m, 7.18 (¥QHt), 7.95 d). 6.95
(2H, bs), 6.35 (1 H,2bsT“H”7’(2H, d) .0@3H, s). 0
F N H2N --~c - 33 H O0MER] H,»OBT
i 34 89 WD 2004/029040 PCT/ US2003/ 030223 Oftxanpl e 35
4-[4-(4-Fluorophenyl)-1-nethyl -5-(1, 3, 44&0xadi azol - 2-yl
)-1 Hpyrrol -3- yl]pyridine (Conpound 35) 5 Conpound
35a (62.0 ng, 0.183 mmol) (Exanple 34 3Jnthesis) was
di ssol ved i n anhydrous acetonitrile (10 nmL) and carbon
tetrachloride (0.8 nL). Triethylamne (0.2 nL),

tri phenyl phosphine (144.0 ngxawsple 34dded

sequential ly at roomte eraté¥e and the res

m xt ur é-(defdueropheayl)flomethylib(4-exo-2rRhgnyigtpyl 14- PRyrishiayl)- 1H-
hed
hcetate tw ce aniiRoaEHidRtEiLathbsuRu 3y 10

sol ution. The organi c Iayers vvere separated, dried

(anhydrous sodi_um s Ifat filtered and concentr at ed
|n vaeaPeyng |3\3e(0 5] f%ﬁégmﬂl)e 2-afAiBoAesiopHeNRAe

féﬁﬁg“%‘(?sww R T L T
(&b@cayb@liiignide hgdrbohBHidenf0,64. §; 3. 320n|(an 1)ydokyBénzotriazole
(%I/_érafc'e? (0.456 g, 3.37 mmol), triethylamine (0.491 g, 4.85 mmol) were

dissolved in N,N-dimethylformamide (8 mL) and the mixture was allowed to stir

at room temperature for 16 hours. The reaction mixture was then diluted with
water (90 mL) and the resulting solid was filtered, washed with water and
allowed to air dry on the vacuum filter to afford the desired product Compound
34. The filtrate was then extracted with ethyl acetate (3 x 30 mL), washed with
brine (1 x 30 mL) and dried over sodium sulfate. The drying agent was filtered
and solvent removed in vacuo to afford Compound 34 as a solid. The
combined solids were purified using column chromatography to afford the
desired Compound 34 (0.366 g, 66%): 'H NMR (CDCl3) & 8.40 (2H, bs), 7.9
(2H,d), 7.6 (1H, t), 7.6 (2H, t), 7.3 (2H, m), 7.18 (2H, t), 7.05 (1H, d), 6.95 (2H,
bs), 6.35 (1H, bs), 4.7 (2H, d), 4.0 (3H, s).

O F

Hszu\© N=
N/

33 — > B
EDCI, HOBT N T %
TEA, DMF Me
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F FN / \ CCl4, PPh3 0 O TEA, CHBCN NN N N HN-NH
O Me H M 15 35a 35 Exanple 36

Wd 2(00440¢9401 uor ophenyl ) - 1- met hyl - 5- ( 5- phenyl - 2- BREES109$/930223
-1 Hpyrrol-3 yl]pyridine (Conpound 36) 20
Trichl oroacetyl chloride (0.027 nL, 0.242 mmol) and
pyridine (0.040 nL, O0.48£Example 35\/ere added to a

3|0|c ﬁlt Io?(r)] %ﬂlgﬁr@?r?gﬁ'ﬁﬁ) '(H{B Ot?k)( 55 1 g“n am(zg i)[H H-pyrrol-3-

allowed to stir at 22%)&[@{“3 ic &ppou n@!359t ed with

di chl or onet hane (10 t hen vvashed W t'’h aqueous 25
saturated sodi um bi car bonat e (5 rrL) 1 Ncitric acid

5 Soar ueetiblibe SdE2p bid Bt am b el SiBess) was
S@lhy@méd irﬁaﬁl\{)ﬁﬂoug a’e&éﬁdﬁﬁln@%%w and cbfbdﬁﬁe‘&%bh%ndjér(@ 8 mL).

solid was purified on a 90 2004/ 029
POTetOEROTRe @@@znts) tiiplagrad ahesyhingi(ii4- erng) were added

t I
SRR, AE ook it et e Rl 5uR3 ER SREN Mo for2
(BdhirsmThefredcli@imiglre was fuedthedwvith Awékef, %ktrat}ed 6’wtﬂa %thyl
(3H, s). .F CC30001p%/r|d|neN-f CH2Cl 2 '\ -

10 npggtate twice and washed with sodium chloride solution. The organlc layers
were separated, dried (anhydrous sodium sulfate), filtered and concentrated in
vacuo to give an oily residue. The residue was purified with column
chromatography to afford Compound 35 (38.1 mg, 65%) as a white solid: 'H

NMR (CDCl3) & 8.15~8.4 (3H, m), 6.8~7.20 (7H, m), 4.05 (3H, s).

F N
N= CCly, PPh, /
A \
7\ OO TEA, CH3CN
N ann
M H

15 35a 35

g——z
(]

Example 36
4-[4~(4-Fluorophenyl)-1-methyl-5-(5-phenyl-2-oxazolyl)-1H-pyrrol-3-
yllpyridine (Compound 36)
20
Trichloroacetyl chloride (0.027 mL, 0.242 mmol) and pyridine (0.040 mL,

0.484 mmol), were added to a solution of Compound 34 (0.050 g, 0.121 mmol)
in dichloromethane (1 mL). The reaction mixture was allowed to stir at 25°C for
1 hour, diluted with dichloromethane (10 mL), then washed with aqueous

25  saturated sodium bicarbonate (5 mL), 1N citric acid (5 mL), water (5 mL), brine
(10 mL) and dried over sodium sulfate. The drying agent was filtered and

solvent removed in vacuo to afford a brown solid. The solid was purified on a
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Me 36 5 Exanple 37
3- (4- Fl uor ophenyl ) - N- et hoxy- N, 1-di net hyl -4- (4-pyridin

W@ kgo402984yr r ol e- 2- car boxam de (Corrpound 37) ROT/US2003/030223

10

15

20

| sopropyl magnesi um chloride (5.0 nL, 10.1 nmol) was
added slowy to a cooled (- 10 C) solution of
Cprapatatdnathirol2yeo cloronatbgraphyl platerta afford the desired Compound

(6,085 3 6Yan NG ik Hids (b2 dBPo . 72 B, ),

ny>ﬁt tnﬁagds Hr d4f1%r(§@1* gﬁ hours, then quenched

vvlth tate eous iumchloride (10 m-) and
extracted 15 vvlth ethy(iLﬂ &fite (3 x 20 ). The
9@@

organi c extracts were ove,q,odl g\ sul f at e,
filtered and concentrdYEgn 3 ford the

desi red Conpound 37 (%'ﬂz%ﬂ g ¥79 . /H NVR (CDCI 3) 6
8.40 (2H, d), 7.15342H—m—>7.0 (5 ), N8. 75 (3H,
s), 3.45 (3H, s), 2.95 (3H, s). F S

CH3NHOCH3 C 1 O3 Ni -Owe |-Prl\/gCIll\/EOl\/b 20

Exanpl e 38

3- (4- Fl uor ophenyl ) -1-net hyl -4-(4-pyrjidinyl)-1

H pyrrol e- 2- car boxal dehyde 91 WO 20924/ 029040

PCT/ US2003/ 030223 ( Conpound 38) A sol ution of
Compound 37 (0.500 g, 1.47 nmol) in tetrahydrofuran
(15 nl) was added sl owy toExampled7al um num hydri de

(8.0 rT!3-(4-813180rrgg(ﬁle)nyf:‘)l-N-me’tf?oxy—N,1-d|m<=3’chyl-4-(4-pyr|dlnyl)-1H— yrrole-2-

carboxamide (Compound 37)

Isopropylmagnesium chloride (5.0 mL, 10.1 mmol) was added slowly to
a cooled (- 10 °C) solution of Compound 3 (0.500 g, 1.54 mmol) and
N, O-dimethylhyroxylamine hydrochloride (0.496 g, 5.08 mmol) in
tetrahydrofuran (10 mL). The reaction mixture was stirred for 0.75 hours, then
guenched with saturated aqueous ammonium chloride (10 mL) and extracted
with ethyl acetate (3 x 20 mL). The organic extracts were dried over sodium
sulfate, filtered and concentrated in vacuo to afford the desired Compound 37
(0.507 g, 97%): "H NMR (CDCls) & 8.40 (2H, d), 7.15 (2H, m), 7.0 (5H, m), 3.75
(3H, s), 3.45 (3H, s), 2.95 (3H, s).

F
N./
!
HCI CHzNHOCH; W
3 N N—OMe
-PrMgCl | \
Me Me
37
Example 38

3-(4-Fluorophenyl)-1-methyl-4-(4-pyridinyl)-1H-pyrrole-2-carboxaldehyde
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5 Cand the mxture was stirred for 1.5 hours. The
reacti on m xture was quenched slowy with sodi um

wandorar®4decahydrate and all owed to stir over nP@iUs2003/030223

10

15

20

25

The resulting solids were filtered then washed with
tetrahydrofuran. The organics were concentrated in
vacuo to an oily residue. Theompoundd8las purified on
a preparatory thin layer chronatography plate to
afford the desired 10 Conpound 38 (0.317 g, 77%: 1H
N;VR (7 %15 (ﬁ% ﬁ% & c:"&nbébhd 37 (0%0@% (12417 nﬂhol) irf téira(h'}_yd’r’bfuran (15
S )
Nml.) wais@ddgrl s{bwlyeto lmlgunEalanmlgnjgldnse . O mL, 8.0 mmol) at — 78

H%Pi(iihg P P RS TPE0 A AGHTS. 41 ERRhEN Mitire was
( GForfor8, siclvR A ITESY I)Jrﬁ"ﬁﬂfeﬂlé aRebNRftatdlah @ LI NYE RO SHF SFemight.

magnesi um bromde (3.0 Min et
OThe mgultwagsseiwe\dem filtezed thed wadhedwmtmtgtrahxedmﬁsan The

MRGBBES s st b Bt iAo S AR s Eeoc e teditBia was
OM&Hifiddéh aq#e 42tHUhm Iaygﬁ@rbﬁ@@égrﬁﬁhjﬁbﬁté %G aWBﬁd the desired

quenched wi'th aquedus a nium chloride and al
t Goptpourfd8830[817uy,65 % The NMRWGDGlg) eridxdau( i ms8 40 (2H d),

extragte | th e and the organic
IZ&éﬁE‘ﬁgr%\M\;\Zé @M@?ﬁﬁg‘ogs ﬁ%ﬁo? }-de 25 sol uti on,
dried with anhydrous sodium sulfate, filtered and
concentrated in vacuo to aMloil y rgsidue
was purified with colum €HFomat ography
desi red Conpound 39 (57.5 mg°dl %.\
8.35 (2H, m, 6.90-7.25 (7H, 4.00 ( £}, 1.89
(3H, s). 92 WD 2004/ 039040 P 7 US2003/ 223 F

Example 39
1-[3~(4-Fluorophenyl)-1-methyl-4-(4-pyridinyl)-1H-pyrrol-2-yllethanone
(Compound 39)

Compound 37 (98.1 mg, 0.289 mmol) was dissolved in tetrahydrofuran
(3 mL) and methyl magnesium bromide (3.0 M in ether, 0.1 mL) was added at
0 °C and the mixture was stirred for 4 hours at room temperature. Additional
MeMgBr solution (0.6 mL) was added in three portions over the next 48 hours.
The reaction mixture was quenched with aqueous ammonium chloride and
allowed to stir for 5 minutes. The resulting mixture was extracted with ethyl
acetate twice and the organic layers were washed with sodium chloride
solution, dried with anhydrous sodium sulfate, filtered and concentrated in
vacuo to an oily residue. The residue was purified with column
chromatography to afford the desired Compound 39 (57.5 mg, 71%): "H NMR
(CDCl3) 6 8.35 (2H, m), 6.90~7.25 (7H, m), 4.00 (3H, s), 1.89 (3H, s).
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MMgBr, THEN / \ 0Cort \ / - 37 ON M M 39
Exanpl e 40 3-(4-Fl uorophenyl)-El,

wa aioetony | - 4- (4- pyridinyl)-1 H pyrrol e-2- net hBeDUS2083/030223

10

15

20

(Conpound 40) Conpound 39 (32.1 ng, 0.115 nmol) was

di ssol ved in absolute ethanol (1.5 nml-) and sodi um
boron hydride (15.0 ng) was added in one port fon at
roomtenperature and the .r ds stirred
for 2 hours, quenched Smﬂﬁ'fﬁk'\%/a 4 1 owed to
stir for 10 ninutes. TRkt ure wWas & gd with
ethyl acetate tw cg The organixc extra

wi th sodium chloride solution, dried
sodiumsul fate, filtered and concentrated i n\ vacuo to
an oily residue. The residue was purified w tkecol um
chr omat ogr aphy to afford the desired Con§und 40 (31.0
ng, 96% as a white 15 solid: 1H NWR ( 3) 6 8.25
(2H, m, 6.85-7.20 (7H, m, 4.96 (1 H q), 3.90 (3H,
s), 2.20 (1 H, br), 1.57 (3H, d). F N / NaBH4 39 COH
Ethanol, rt I NN M M 40_Exanple 41 20

4-[ 4- (4~ Fl uor ophenyl ) - 1- met hKaB& 40y 5701y ) - 1

- pyr T ob 1 8rYhdBphERYING 1-dimethyl-4-(4-pyridinyl)-1H-pyrrole-2-methanol
(Compound 40)

Compound 39 (32.1 mg, 0.115 mmol) was dissolved in absolute ethanol
(1.5 mL) and sodium boron hydride (15.0 mg) was added in one portion at
room temperature and the resulting mixture was stirred for 2 hours, quenched
with water then allowed to stir for 10 minutes. The mixture was extracted with
ethyl acetate twice. The organic extracts were washed with sodium chloride
solution, dried with anhydrous sodium sulfate, filtered and concentrated in
vacuo to an oily residue. The residue was purified with column
chromatography to afford the desired Compound 40 (31.0 mg, 96%) as a white
solid: "H NMR (CDCl3) 6 8.25 (2H, m), 6.85~7.20 (7H, m), 4.96 (1H, q), 3.90
(3H, s8), 2.20 (1H, br), 1.57 (3H, d).

F
NaBH, ()
39 —— < oH
Ethanol, rt
N
I{Ae Me
40
Example 41

4-[4-(4-Fluorophenyl)-1-methyl-5-(5-oxazolyl)-1 H-pyrrol-3-yl]pyridine
(Compound 41)
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(Compound 41) 93 WO 2004/ 029040 PCT/ US2003/ 030223
Conpound 38 (0.025 g, 0.089 mmol ), tosyl nethyl

w0 s@gpamide (0.027 g, 0.143 nmmol) and pot assi uPE€T/US2003/030223

carbonate (0.019 g, 0.143 mMmmol) were stirred at
reflux -in methanol (2.5 m-) for 2.5 hours. The
r eact |(éﬁmmomndrw (ReE250.4).889 mmibl)utosylmethiil isotyanide (0.027 g,

th shed wit
B g imbl apeetab i AR edol s .G amdaiire stired at
Tlafiudd ity iriegh &gt 32 58 ) fdrl2 B hedreamhe FEAtBAIMRIRPSS Edbled,
vacuo to afford the desired Conpound 41 (0.028 g, 98%
dluted wifhtethdiacelated P anl)1 thenrasiaawih veater 5x panl-), brine (1

10 i St bl ke by o o

fboh?@]tl@m@ﬂ/ed B agvlie tdtdfford the deSIred Compound 41 (0.028 g, 98%)
5- Brono-4-(4-fl uorophenyl 3-(4-py -1

Haqo@dlgbi yellmweselist Xkl N R cha)eé ByﬂS@ﬁ@Ir) (Sdtbbshar.423H, m),
n I) was m xed with
Rﬁ%ﬁpﬁﬁ ﬁvwﬁz%Zﬁ|( e (15 nl) and NBS (0. 463
g, 2.6 nmol) was portionw se added at 0 C. After 5
m nutes, the precipitates vvere collected by filtration
to give the product Conpg 42 (0. 502 g) F The
filtrate was diluted Wlt er amd ]ne
chl oride. The organic Ia}%& A wat er then
brine, dried 20 (anhydr oot ass aybonat e)

filtered through CelTt e and concentrafi § TN vacuo to
gi ve the crude product. Purlfl cati on bW chyptat ography

(silica gel, Me

41

Example 42
5-Bromo-4-(4-fluorophenyl)-3-(4-pyridinyl)-1H-pyrrole-2-carboxylic acid
methyl ester (Compound 42) |

Compound 25 (0.592 g, 2 mmol) was mixed with anhydrous methylene
chloride (15 mL) and NBS (0.463 g, 2.6 mmol) was portionwise added at 0 °C.
After 5 minutes, the precipitates were collected by filtration to give the product
Compound 42 (0.502 g). The filtrate was diluted with water and methylene
chloride. The organic layer was washed with water then brine, dried
(anhydrous potassium carbonate), filtered through Celite and concentration in
vacuo to give the crude product. Purification by chromatography (silica gel,
50% ethyl acetate/hexanes) yielded an additional crop of Compound 42 (0.1
g). The total yield of Compound 42 was 80%. MS (M+1, 375)
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50% et hyl acet at e/ hexanes) yielded an additional crop
of Conpound 42 (0.1 g). The total yield of Conpound

W@ 2004a29080% MS (M+-1l, 375) 94 WO 2004/ 029040 PCT/US2003/030223
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PCT/ US2003/ 030223 F NBS,DCM g- 0 C 25 McQ2C N H 42
Exanpl e 43

5- Brorm-4-(4-f| uor ophenyl ) - 1- net hyl - 3- (4- pyrildi nyl ) -1
H pyrrol e-2- 5 carboxyli t hyk= Compound
43) " Sodi um hydrlde (60%%@%&2 1) Q . 0.352

|

mol ) was added portionW8@ to a s Conpound
42 (0.12 g, 0.32 Mm2b) iA—BMBO (2 M -) N2. The
m xture was stirred for 10 rrinutq\aegt Bmper ature
then 10 methyl iodide (0.022 ni, e 1) was

added. The reaction m xture was stirred at room
tenperature for 25 mnutes and then quenged wth
water (10 nl). The yellow precipitate was coll ected
by filtration, washed with water and dried under

vacuum to gi ve Conpound 4%@@%&% 81 %9 . M5 (M1,

390) F Mel N~ \ NaH DWW N Br M 43 15
Exanpl e 44Bromo-4- (4-ﬂuorophenyl) -1- methyl 3~(4-pyridinyl)-1H-pyrrole-2-

4- (4-Fl uor ophenyl ) - 1- et nDrpholln |)-1-pro
pynyl ] - 3- (4- ;ga.rb@fyhmaptdlmﬂﬂwﬁﬁtﬂré OMRAUWNRA ¢8I ¢ aci d
nmet hyl ester (Conpound 44)

Sodium hydride (60% in mineral oil, 14.1 mg, 0.352 mmol) was added
portionwise to a solution of Compound 42 (0.12 g, 0.32 mmol) in DMSO (2 mL)
under N2. The mixture was stirred for 10 minutes at room temperature then
methyl iodide (0.022 mL, 0.352 mmol) was added. The reaction mixture was
stirred at room temperature for 25 minutes and then quenched with water (10
mL). The yellow precipitate was collected by filtration, washed with water and

dried under vacuum to give Compound 43 (0.101 g, 81%). MS (M+1, 390)

F
Mel N=
NaH \_/
DMF
42 — Me0,C N r
Me
43
Example 44

4-(4-Fluorophenyl)-1-methyl-5-[3-(4-morpholinyl)-1-propynyl]-3-(4-
pyridinyl)-1H-pyrrole-2-carboxylic acid methyl ester (Compound 44)

A mixture of Compound 43 (0.243 g, 0.625 mmol), N-propargyl
morpholine (0.195 g, 1.562 mmol), Pd(PPhs)2Cl> (10 mol%, 43.9 mg), PPh; (5
mol%, 8.2 mg) and TEA (1.875 mmol, 0.26 mL) in anhydrous THF (3 mL) was
degassed and stirred at room temperature for 10 minutes. Cul (2.4 mol%, 2.9
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20 A m xture of Conpound 43 (0.243 g, 0.625 mmol),
N- propar gyl norpholine (0.195 g, 1.562 mol),

wEdRPE®¥®Cl 2 (10 nmol % 43.9 ng), PPh3 (5 nol BET/8SB03/030223
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carbonate (3.96 g, O._ nol )Mé@ ‘
heated to 55 C for 7 h. reactlonah‘nxtur
cooled to rt, quenched H20 (15 errL) Eing
extracted with Et CAc (3 O’Jg

ng) and TEA (1.875 mmol, 0.26 m-) in anhydrous THE (3
m-) was degassed and stirred at room tenperature for
1R girivastaiiedGnd the résorihgomiRiude vis WMt20 @d 60280ditder N, and

PCT/ US2003/ 030223 rng}) s added and the resulting
PRNTPE RS T hEarltertd o tte (RAgHPN Kpixiutia Wassaales garqgm
riebpetple ahfl difited Win 4G (D) EhileBRofRE S0 LY. The

edadudousdayert wag Zé@trad:t)ad witreethgbaesiate (2ay &b mb)aand the combined
extracted with eth

t
OBy v e vadted it Nalet Byl e Overaiyarous
E}f)c?t%sﬂﬁfjc%bﬁgté’ Vﬁftra%@;ﬁ%ﬁ CERE 2FRI dHRCRATBBBRIPvacuo

tratlonthroug Celite and concentration in vacuo

gegane thieecrude geoguaid drerificaion by chtareatogyapttyr (sieagel.aphy

(SI i C anagl,/ et ce el

ety astRORaS R Comedliv-24 i e 556 AR RIS 434
TEA 43 MeO2C NN M N CI O44 0 10 Exearpl e 45
3- (4- Fl uor ophenyl ) - 1- ( 2- hydr oxy =
1 Hpyrrol e-2- car bRXgPhghGei d ( ( 45) 15 A
m xture of ConpoundCd, '(E:AO g, 0.0k

0 m). The 0

Example 45
3-(4-Fluorophenyl)-1-(2-hydroxyethyl)-4-(4-pyridinyl)-1H-pyrrole-2-

carboxylic acid (Compound 45)

A mixture of Compound 2 (3.0 g, 0.0101 mol), 2-bromoethylacetate
(1.34 mL, 0.0122 mol) and cesium carbonate (3.96 g, 0.0122 mol) in DMF (50
mL) was heated to 55 °C for 7 h. The reaction mixture was cooled to rt,
quenched with H,O (150 mL) and extracted with EtOAc (3 X 150 mL). The
combined organic layers were washed with H,O (1 X 50 mL), brine (1 X 50
mL.), dried over sodium suifate, filtered and concentrated under reduced
pressure. The resulting crude product 45a was used for the next step without

further purification.

A mixture of Compound 45a and NaOH (2 N, 50 mL, 0.101 mol) in
methanol (250 mL) was heated to 65 °C overnight, concentrated and the
resulting residue was diluted with H,O (200 mL) and extracted with EtOAc (3 X
100 mL). The aqueous layer was neutralized with saturated NH4ClI solution
and extracted with EtOAc (3 X400 mL). The combined organic layers were
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conmbi ned organic |layers were washed with H20 (1 X 50
m.), brine (1 X 50 20 nlL), dried over sodiumsulfate,

wo pdoee®do and concentrated under reduced presBUr/ES20051630223

resulting crude product 45a was used for the next step

without further purification. A mxture of Conpound
MiecheeMNdaBOs 2nd, congentrategl, 1the rasiujtingresighienwas fiforated with

(AR e SRR RRRE v eSSl tien PR ER S gouum o

rgw/e Qumpsting 4/@ §h7 BQheld (f3r X sléfis)mMy NMR €300 1L DMSO)

éer was neutralized with saturate NH40| sol uti on

33x8.28dRE A .62 Etidye), 7237 4004hi.m), Brad-6 b2k dl), 4.47-
j r 6 WO 2004/ 029040
P‘Eg‘?&ggobg%?ggégg (Elalr ed over MpSO4 and concentr at ed.

The resulting residue was trituraFed with ether and

the precipitate was col |l éeted py{filtration an
under vacuumto g| G Co (2.40 g,
for 2 steps): BtH N M DI\/SO) Sda@HSS-S.\

d, 7.62 (1 H s), y
d), 4.47 441—(ZF|—T) 37ﬂ:37

Br,,, O-kMe ( NaOs,@ON C -
DV O ~O Me HOP a 45 Ex
8- (4- Fl uor opheny 9"3 4- di hydro- é4 pyridinyl)-1 HO
H pyrrolo[2,1- 10 c][1, 4] oxa I-one ( Conpound 46)45
Compound 45 (0.050 g, 0.153 ) and

1-[ 3- (di et hyl am no) propyl ] -3- et hyl carbodii m de
hydr ochl oride (EDC) (0.035 g, 0.184 nmmol) were m xed
with DVF (5 nl) and i-PrE=emple 480 ., 0.337 mmol)

was added gt 4-#IuorEBﬁenyl)-3,4-d|hydro-7-(4-pyr|d|nyl)-1H—pyrrolo[2,1-

c]{1,4loxazin-1-one (Compound 46)

Compound 45 (0.050 g, 0.153 mrhol) and 1-[3~(dimethylamino)propyl]-3-
ethylcarbodiimide hydrochloride (EDC) (0.035 g, 0.184 mmol) were mixed with
DMF (5 mL) and i-PrzEtN (0.060 mL, 0.337 mmol) was added at rt. The
reaction mixture was stirred overnight and quenched with H,O (20 mL) then
extracted with EtOAc (3 x 50 mL). The combined organic layers were dried
over MgSO, and filtered. The solvent was removed under reducing pressure
and the resulting residue was triturated with ether. The precipitate was filtered
and dried under vacuum to give Compound 46 (23 mg, 49%): 'H NMR (300
MHz, DMSO) 5 8.50-8.47 (d, 2H), 7.73 (1H, s), 7.27-7.14 (4H, m), 7.00-6.96
(2H, d), 4.67-4.63 (2H, t), 4.41-4.35 (2H, t).
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15 reaction mxture was stirred overni ght and quenched
wth HO (20 nL) then extracted with EtQAc (3 x 50

workgo4/014e@¢0 conbi ned organic | ayers were dried BPEEDS2003/030223

MySO4 and filtered. The sol vent was renoved under
reduci ng pressure and the resulting reS|due was
triturated with ether. The precipitate was Ffiltered
and dried under vacuumto gi veN®&X % (23 ny,
499 : 1H NWR (300 20 MHz,
7.73 (1 H s), 7.27-7. EDQ(4H, X9
4.67-4.63 (2H, t), 4.48BIN35 (2H,
2004/ 029040 PCT/ Up003£636223 F
DVF N O 46 Exanple 47 pMmE

6- (4- Fl uor ophenyl ) -2, 3-di hydr o- 1- rre{\lhyl -\7- (4- pyridinyl
)-1 Hpyrrolizine-5- 5 carboxylic aMt hyl ester
(Conpound 47) A solution of Conpound 2éa (0.0422 g,
0.0983 mml ) (exanple 4 synthesis) afid Al BN (0.005 g,
0.0295 nmmol) in toluene (8. was heated to reflux
and a solution of Bu3SnH %Mmp H661 nL, 0.246 nmol )

: i i
LR e S U BRI i oline o
to rt and concartioatiedcidndethyl asten(Cofipourebyy) ant

liquid was treated with EtQAc (6 nlL), KF (0.256 Q)
and H20 (0. 233 rrL) This solution was stirred for 0.5

i e

rayﬂthetsmjtarmoAll&N (ihomﬁg, OdR%ENhadl el toluehe my:m>m heated to
B S8 eSS L R Bt A Biligne
5138/9 wadBdabl bvePaberiod of 10 min. The mixture was refluxed overnight
then cooled to rt and concentrated under vacuum. The resultant liquid was
treated with EtOAc (6 mL), KF (0.256 g) and H,O (0.233 mL). This solution
was stirred for 0.5 h at rt. Potassium carbonate was then added to the mixture

and the solids were filtered off. The resultant solution was concentrated in
vacuo and the residue was chromatographed on silica gel (ethyl
acetate/hexane = 6:4) to afford Compound 47 (0.017 g, 52%). MS (M+1, 351)

F
N= N F
\_{ BugSnH, ABN )
Br /N\ © Toluene, reflux . / 0

M
//) OMe N
OMe
=  47a 47

Biological Assays and Activity

A. p38 Inhibition In-Vitro Enzyme Assays
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NFN F BO NM OB N OWw 47a 47 Biological Assays
and Activity 20 A p38 Inhibition In-Vitro Enzyne

Wos@aws904®8 WO 2004/ 029040 PCT/ US2003/ 030223 HESBHY2003/030223

Purified reconbi nant 6xHi s- p38 and GST- ATF2 (both
ed in Baculovirus) were served as enzyne and
E rafe in our p38 inhibition assay. The enzyne

t t i hod .
br o c oot HRreRBT AT S k] R C ST thotRishpegesed i
mewo\mass oAt edrwidt &is d08yhé \aﬁbllsmfstrat’d in- dﬁ'lb%‘hhﬂﬁ’tﬂjh assay.
rom Amer sha at a caoncentration of 2 g/m and

BafURe ferstiangies Rerfatned whiherants®S]] antibagyspre-coated 96-
m,gpggpls 100 pl/well of 1% BSA at 25C for at |east
2 hours, then the plate was washed with 300 | PBST.

The enxPBevelbBEISA plat@svaslddasédnitad 0oyulAwsli GRarfGS TOANtibody
c(g reconbi nant protein (0.05 nMin final
R

BenfMesshan) at a goncentratinnpeiddgiml anskincabiated overnight at 4°C.

M
I T A O DL PR ML
LA AT el iy 98 TS Tod B ves

\M@rhedwgytaﬂdlngeﬁbnl @38 eeoombibhdntIHSEN 1G.08! rimed Finglf

PBST sto enzyme reaction. Detection of the
BLERGR DTS 40 1 o RaBaHES MmfeSI L CaRAtIgIon 80 1 of substrates

2 APATS! RS2 TR AR e S goctor
b STl 1, 10 A A 19150 s o i
was incu atged at 3790 for 30 min. Washing the reactlon plate with 3X300
ul/well of PBST stopped the enzyme reaction. Detection of the phosphorylated
ATF2 substrate was done by the addition of 100 pl of anti-Pi-ATF2 antibody
(from Cell Signaling) at a 1:200 dilution. The mixture was incubated at 25°C for
30 min. A solution of 100 pul of HRP-conjugated goat anti-rabbit antibody (from
Pierce) at a 1:250 dilution was added and the mixture and incubated at 25°C
for 30 min. The plate was washed with 6 X 300 pl PBST and 100 ul of OPD
substrate (from Sigma) was then added. The mixture was incubated at 25°C
for 10 min. before adding 100 pl of 3 N H2SO4. The plate was read at 490 nm.

The % inhibition of each test compound was calculated by the following
formula: % inhibition = [1- (sample -BKG)/(CTRL-BKG)] x 100. The IC50 of
each test compound was determined by a triplicate-8 point dose titration curve
by Prism GraphPad program.

ASSAY 2
A solution (38uL) of purified recombinant p38 (6xHis-p38 expressed in

E.coli), myelin basic protein substrate (determined empirically), and a buffer of
pH 7.5 (Hepes:25 mM, MgCi2:10 mM, MnCl2:10 mM) were added to 92 wells

of a 96-well round bottom polypropylene plate. The amount of enzyme was
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Pierce) at a 1:250 dilution was added and the m xture
and i ncubated at 25C 20 for 30 mn. The plate was

worwheto th 6 X 300 pl PBST and 100 | of OPD PCT/US2003/030223

substrate (from Sigm) was then added. The m xture was
|ncubat ed at 25C for 10 min, before adding 100 | of 3
¢iespnedeiapiscaliebaged pe e Weargengencf firagsay and the

f&]kl'%eg& kB8 rélg?{al ﬁ?ﬁ&s&@ﬁﬁo C? %H\% rW?? T&ﬂ% %rgtd%%db%r 8ol

[ nh|
(B&(ERA_( IE'IRﬂ.bBtﬂ@rbund TBKGTh ér HdBGTRQfW% p@:fehreﬂ edth the enzyme,

und de d by a triplicate-8 point dose
TRt R ek 0 Shy DS Qnied PR Was praprensutyeabsirate
S e purified reconbl nant p38 (6xHi s-p38
e%frgerssedéln ?gsE coli), nyelin basic protein

subst r/&lselL(udat(eQ rnLl)ecﬂtlﬁmést bomlpbuhd i D B8Obwmad atdded to the
5 (Hepes rri\géf 10 MM MnCl12: 10 wer e
af@atérag pelle2 Q@@vw wgregalui@ql fo 126l Bot@%rPMSO/H20 and

P T TR R R
AT S RGOSR i s e

vaddedinesll Wells amﬁth@bombléfé’&bla)te@ﬁ@r@&ﬂk&! @HAGncubated at 30°C

("BKG'). The CTRL was prepared with the enzyne,
sf95§9rrame i@@m@@%dﬂ@% s @@Omiﬁd@OmLéw%@dded

" a1 AR e R PR BI04 8! Mk R omcn

wedll Werélmmgfenéd tohe walls of aDB8-well ZiftiePhtenMilifore, MultiScreen-
sayed at 25 M where the final DVBO

55%:5 g1 F '&@rp%é @ WaR Plagrd army anpunmmanifeld titteshwith@ waste

TNl By I Ml 29K et A e i, YA (CRL

modewrmqrhrd)sphaﬂeb(aoeqma)tun&l@ﬁvaé@jmi%(i\/hmdScMﬂCZﬁ s6ihellafl Was
(60 L) was added to each

nmVl sodi um phosphat e
vﬁgﬁedaﬁadt the piatas @@r%?@eﬂéﬁﬂn%?@p%@alﬁo phestsmans courged in a

TEERL T 0B B Penfriop Ly SR & bR P b coror

aqunichesofielctien pivagre theoutpade th ooloaquencluﬁbﬂ‘éﬁleﬁi%pin The %
| t
(BB P ARSSqn e R GalHPtNDY the Tollowing ormua: %

lnhlbltlon = [1- (sample -BKG)/(CTRL-BKG)] x 100.

Although compounds were initially tested at 1 uM, when warranted, the
compounds were also tested at 4-fold increments above and below that
concentration. In addition, the IC50 was calculated for some compounds using

the Deltagraph 4-parameter curve-fitting program.

B. In-Vitro Whole Cell Assay for TNF-O Inhibition

Freshly obtained venous blood was anticoagulated with heparin, diluted
with an equal volume of phosphate buffered saline ("PBS") and placed in a
sterile tube or other container. Aliquots (30 mL.) of this mixture were
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sodi um phosphate (200 L) under vacuum M croScint-20
scintillant was added, and the plates were seal ed

waigioag29hepseal - S sheets and counted in a PackeeTus2003/030223
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TopCount scintillation counter using a 33P liquid
programw th col or uench correction, where_the

olieRefermed tpcenbifdge s Mgl weea wadeniaid WitheFiopbalypaque (15
B DTl St BRI 1200 S LR ok 2

B‘rﬁG}at (db’FtherBKéi)e]tune l@@proklmdrtelygﬁ2 to®ofitte platetet [ayer above
ially teste en war.rant ed,

GRadu %%Cgl kap é@ﬁéemé’e/eq With pm?éﬁefsrf@aﬁ gajgyiy of the
aﬁ%n@ﬁh&%’aF Bail lafy%P%%rHarréﬁJ \'?e@ggl' g egérpe%tgean'd%gse

was cal culated for sone co oun S usli
DEBIVig s aystre dlilptadawith €183 and eptin taf 600 xpg égyr tivmim. The resulting

Whol || f TNF-/A b 3
PR Sae Srmbraunit S ks Shrtiio P Bl ekrfaq kg for 10
Eﬁ‘mét fbonﬁ’téer@r%tuﬁ@ tThé‘Féc%Qéﬂid ;Yéllét%e?é dﬁ@@%ﬂh%ﬁ gndotoxin

fered saline ("PBS'") and placed in a steril
oRPHIHd % E618 aulige. mﬁmuqu(ar@ gae arcyll oonmentsatmm@fm 6-2 0X

2004/ 029040 PCT/ US2003/ 030223 transferred
?@@Eﬁ&?%&e A gl vafiime 19T e suspRensiamvas kemeved for counting
F I
oA, eGP Aoh VR Ml 21 200«

afor 1éomint ﬁrrpen’atanmperanppr (T)henetewredi/pﬂelletecEPMBﬁ stWE&e

pl atel et | ayer abov% he nononucl ear cell band wa
rEsgsRendgd i RPMI 4t SCSrt@ea ﬁap@emtfqn%rfofth@?a T06/m..

o pot ¢ £ SR i ates K PG SRS o TR el Ueiirea o

seuplicate @els 7 8 Jeowell AattbdttoniRicrdther ;slbf&an&’ﬁi\ﬁbétéf@fo@ 1h at
washed with anot her portion of PBS and spun at 40

g
f$F°CL0A s@ilutiont ofrt@amqmn@mcb(m el preparastait/20 xdh@dbsmd; final

T AL R N AT P
I t
A97CRREITln (A LES RO 105 B PRUFASI e s
rmdathﬂ \rvtgllspwepeurm:uba’tect/m»senmghlt1 at :BZF@dTbe stipérnatg (100pL) was
The _recover

She bt ST TSR AL B ST ESETO LT o
SBIEPER kg TR B LS8R R me)

C. In Vivo Rodent Assay for Inhibition of TNF-O Production

The ability of the instant compounds to inhibit LPS-induced TNF-q,
production was demonstrated in the following in vivo rodent assays. Mice
(BALB / cJ females, Jackson Laboratories) or rats (Lewis males, Charles River)
were fasted for 30 min. The animals were dosed orally on a mg/kg basis at a
range of times prior to being injected intraperitoneally with LPS at 1 mg/kg and
returned to their cages for 1 h. Animals were anesthetized by CO2,
exsanguinated by cardiac puncture and whole blood collected (0.1 - 0.7 mL).
The blood was allowed to clot and serum was transferred to a centrifuge tube.

This sample was centrifuged, and serum was collected, aliquoted and frozen at
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15 duplicate wells of a 96-well flat-bottommcrotiter
pl ate and incubated for 1 h at 37C. A solution of

wo eaii/ozoapound (10L: prepared at 20 x the desiPperiufionzb30223
concentration) was added to each well and the plate
was i ncubated for I h at 37C. A solution (10 L) of
LRBS°CNSBRYIed werdidstsi b @0mmaencial BidSAadde TNFandEnhtdegen for
wel | s were incubated overnight at 37C. The supernate
(moose ) Nize 2@l Bioseuee for &h Jwkhe campogndsmaredpstad for

PM / .1.% FCS. (.4 L). The.. sampl. I e loo
TR 2ty d, D TG PrraLtip AR RIS aliGo Rafk ¥recfstpd b o
VinVhi for Inhibition of TNF-~ Production
fﬁﬁﬁg i ??;Qﬁ?ﬁt'e i nstant conpounds to inhibit

5 LPS-induced TNF-a 25 production was denonstrated in
the following in vivo rodent assays. Mce (BALB/ cJ
femal es, Jackson Laboratories) or rats (Lewi s nal es,
Charles River) were fasted for 30 mn. The aninals
were dosed orally on a ng/kg basis at a range of
times prior to being injected intraperitoneally with
LPS at 1 ng/kg and returned to their cages for | h.
Ani mal s were anesthetized by C02, 30 exsangui nated by
cardi ac puncture and whol e bl ood collected (0.1 - 0.7
m.). The blood was allowed to clot and serum was
transferred to a centrifuge tube. This sanple was
centrifuged, and serum was col |l ected, aliquoted and
frozen at 101 WO 2004/ 029040 PCT/ US2003/030223 -80C
Sanpl es were tested by commercial ELISA's for TNF-a
(Endogen for nouse TNF-a and Bi osource for rat
TNF-a). The conpounds were tested for their ability
to inhibit TNF-a production in mce and the data are
listed as % inhibition at 10 ng/kg. 5 102 WD
2004/ 029040 PCT/ US2003/ 030223 CLAIMS: 1. A conpound
of Forrulal RR R R3 NR5
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15R4 1 or a pharnmaceutically acceptable salt
thereof, wherein 10 R1L and R2 are i ndependently
w@edogot®do from optional |y substituted aryl andPCT/US2003/030223
optionally substituted heteroaryl; R3 is selected from
hydr n, optionally substituted al kyl, -N=CR'',
éﬁ@fﬁg - CONRR', -NRR', optionally substituted
aryl, optionally substituted 15 heteroaryl, and
optionally substituted heterocycle, wherein R and R’
at.eA compepaddditdrmnuszel ect ed from hydrogen, optionally
substituted al kyl, optionally substituted aryl, and
optionally substituted heterocycle; R4 is selected
from hydrogen, optionally sp@st [ Rit ed al kyl,
I

optionally substituted 20 a ptionally
substituted heteroaryl, opt/m substi tut ed

heterocycle, and -SiR" R;*R\ ein R, R'", and

R'"" are each an independent ',‘lt,traliQ ht chain or
branched Cl_5alkyl, or R3, RAgnd the -GN to which
R3 and R4 are connected together forman optionally
substituted 5- or 6-nmenberedliring; 25 R5 is sel ected
fromoptionally substituted alkyl, -C(OOCR ,
-C(ONRR', C(ONHNHC(OR6, -S2NR R', -C(OR,

-o¥Rl tiarmadeutiteally a¢deptablodatt thafdr, wikfeanal | y
substituted heterocycle, or R4, R5 and the -C-N to

whi ch R4I and R5 are connected together fgrm an

j I ' - 6- ing;, 10
0o AR ote BT 0 5856 50n SligRRLY Sp &Py arvband
H, al loptionalhyt swbstitligdhdtetoatyi ed aryl; and with the

provisos that 5 (1) RL and R2 are not both optionally
substituted phenyl; (2) if either R or R2 is

el is 38Rcted fishPhidriber, SRy QundthRiLAN): O8RS o), —
C(O)NR'R", -NR'R", optionally substituted aryl, optionally substituted
heteroaryl, and optionally substituted heterocycle, wherein R' and R" are
independently selected from hydrogen, optionaily substituted alkyl,

optionally substituted aryl, and optionally substituted heterocycle;

R4 is selected from hydrogen, optionally substituted alkyl, optionally substituted
aryl, optionally substituted heteroaryl, optionally substituted heterocycle,
and -SIR"™R""R™" wherein R", R™, and R"™ are each an independent
straight chain or branched Cy.salkyl, or Rs, R4 and the =C—N- to which
Rs and Ry are connected together form an optionally substituted 5- or
6-membered ring;

Rs is selected from optionally substituted alkyl, —-C(O)OR', -C(O)NR'R",
C(O)NHNHC(O)Rs, —SO2NR'R", —=C(O)R', -NR'R", nitrile, nitro, halo, and
optionally substituted heterocycle, or Ry, Rs and the —C—N— to which R4
and Rs are connected together form an optionally substituted 5- or
6-membered ring;
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/I~ N NN rNNother is unsubstituted NN, or , then
R3 is not hydrogen, 10 unsubstituted al kyl,

WO @R ®dH, - (CH2) 3PH, -(CH2)30ws, or - PCT/US2003/030223
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(CH2) 2N( CH2) 20(CH2) 2, and R5 is not unsubstituted
al kyl, -(CH2)30H, - (CH2)3PH, -(CH2)30Wws,
or-(CH2) 2N(CH2) 20(CH2) 2; and (3) R4 doesnt forma

JERsobbaltion ke BB Spiyea A3F 000"

sel ected from hydrogen, am no, alkyl substit ut ed
am no, aryl substituted am no, hydroxy, nmethoxy,
pWE'ﬁﬁ e r¢Masos Bah| kyl , hal ogen, trifluoromethyl, and
nitro. 20 3. The conpound of aiml wherein R2 is
substituted with a group selected from hydrogen,

ani no, (9IRkyand Bhsiré hot bothasptionallpsybstitutest phatyed
am no, hydroxy, methoxy, phenyl ether, S-alkyl,
hal ogen, trifluoronethyl, and nitro. 4. The conpound

f d : '
of & ataiPeitsiel or 2 ¢ Splsiat Ay Al Mo ana e
hydrogen, al kyl, ar yl, /h\eher olaf\yl rocycl e, and
-NR' R', wherein and "R /ar e@ sel ected
from hgﬂ]\e@g%uns@s,tWtedaNWN, ,a eqarer |tgen& is .noThgdrogen,
I
7 e s A M RO A ariciaias, or -

met hyl (CHgm(m@)goazmgg%}@R@Gglnasmeab&a%asalﬁyl Bo@Hz)soH -

I d f ,
Fit AR NG Ll S SRR,

The conpound of Claim8 wherein R5 is sel ect ed fromis
selected from- (CH2)nOR, -(CH2)nNR R'",

- ( CH2) ) RuRigesn(tGbah mGOsEY Rhg witiHESIR R; and Rsest er

i sosteres. 10. The conpound of Claim9 wherein R5 is
sel ected from oxadi azole, 1,2,4- 10 triazole,

12 2THe Ebilr?é%d%’f‘@lalm ?Wﬁ R 8 substituted with a group selected

i m dazol ne- 2 di one
from hydrogen, amino, alkyl substituted amino, aryl substituted amino, hydroxy,

methoxy, phenyl ether, S-alkyl, halogen, trifluoromethyl, and nitro.

3. The compound of Claim 1 wherein R; is substituted with a group selected
from hydrogen, amino, alky! substituted amino, aryl substituted amino, hydroxy,
methoxy, phenyl ether, S-alkyl, halogen, trifluoromethyl, and nitro.

4. The compound of Claim 3 wherein R; is heteroaryl having 1-3 N.

9. The compound of Claim 1 wherein Rs is selected from hydrogen, alkyl, aryl,
heteroaryl, heterocycle, and -NR'R", wherein R' and R" are independently
selected from hydrogen, alkyl, aryl, and heterocycle.

6. The compound of Claim 1 wherein R4 is hydrogen or alkyl.

7. The compound of Claim 6 wherein R4 is hydrogen or methyl.
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[1, 2, 4] t hi adi azol - 5- one, oxazol e, and

[1, 3, 4] oxadi azol e. 11. The conpound of d aim 10
wobk@rog4R5 i s 4H[ 1, 2, 4] oxadi azol e- 5-t hi one 0OPCT/US2003/030223

4H [ 1, 2, 4] oxadi azol -5-one. 15 12. The conpound of

claim1l having the structure F NO M-,, ~1 O

Me, 13. The conpound of claiml having the structure

/ \ | 05 WD 2004/ 029040 .
P DEoERTIP g 2% Chein e RS SERCLTA TN el 1R(OIOR,
t DEOTRYEY, HitBleFan®Mdterdbycle. O-NH e  Me 15. The
conpound of claim1l having the structure F N / \ N

Me-NH 5 CH
5 8. The compound of Claim 8 wherein Rs is selected from is selected from -

(CH2).OR', -(CH2)sNR'R", -(CH2),COOR', -(CH2),CONR'R", -NHCOR', and
ester isosteres.

10. The compound of Claim 9 wherein Rs is selected from oxadiazole, 1,2,4-
10  triazole, 1,2,4-triazol-3-0l, isoxazol-3-ol, imidazolidine-2,4-dione, 4H-

[1,2,4]thiadiazol-5-one, oxazole, and [1,3,4]oxadiazole.

11. The compound of Claim 10 wherein Rz is 4H-[1,2,4]Joxadiazole-5-thione or
4H-[1,2,4]oxadiazol-5-one.
15

12. The compound of claim 1 having the structure

13. The compound of claim 1 having the structure
F
N=
N/

20
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16. The compound of claim1l having the structure F N

/" \\l - MO CIlI \NNCR2M 2 -NJ M 10 17. The
wa@eovpoegedo of claim |l having the structure F PET/US200M030223

co2Me ~ Me N | Me 106 WD 2004/ 029040

PCT/ US2003/ 030223 18. The conmpound of claim 1 having

t hé. Ble gempound of glairn 4 havingthe siictNre M2 5 19. The

compound of claim1 having the strugture F N V GN 2M

e N N
N Q
/’l“\ CO,Me
H Me

OQ(N
Me

15. The compound of claim 1 having the structure

F
N=
N/
A\
N
H

Me—

5 OH

16. The compound of claim 1 having the structure
F

N=
N
o [ ) CO,M
MeO,C.__ \/,N N 28
Me

10
17. The compound of claim 1 having the structure

F
N=
N/
= [ CO,Me

‘2

]
Me

-2
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I  Me 20. The conpound of claim|l having the

structure F N/ \ HNN/ N CN M 10 21. The
wa@eovpoegedo of claim 1l having the structure F PCT/US003/030223

Me2N I Me 15 107 WD 2004/ 029040 PCT/ US2003/ 030223

22. The conpound of claim 1 having the structure F N

/' ,rN" NCN M "J Me 23. The conpound of claiml
hayi E - MOl ~24. A
ng'rﬂg%ggﬁp?gwc%g#{%@ilP%ﬁ'n%ﬂ%ﬁwg?wgethe compound of
claiml and a pharmaceutically accdptable carrier.

N

5 19. The compound of claim 1 having the structure
F

N=
N/

CN /N\ CO,Me
\ ,

Me

20. The compound of claim 1 having the structure
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10 25. A nethod of treating a subject having a
di sorder aneliorated by reducing TNF-a production

w@ar@4oopB8 activity in appropriate cells, whiB@I/US2003/030223

10

15

20

25

conprises admnistering to the subject a
therapeutically effective dose of the pharnmaceutica
c3dpble compoond of laim2uhadisg 2i6e stfuetunet hod of cl ai m
25, wherein the disorder is an inflanﬁatory di sorder.
27. The nethod of claim 25, wherein e disorder is
selected fromthe group co ti rheumat oi d
arthritis, osteoporosis, osikeoirth is, allergic

i nfl ammati on, periodontal disor i nfl ammat ory bowel
di sorder, septic shock, 0 sulli endent di abet es

mel | i tus, non-insulin-depeﬁgiﬂt & abet es, cachexi a,

pul nonary fibrosis, ny¥§thenia gmévis,. Crohn's

di sease, hepatitis, primary biliary cirrhosis, acute
pancreatitis, allograph rejection, glioblastom,

ah9PRtd BomBbhd of BEAT! Aikfing 1HE BeEre CONgest i ve hear
failure, restenosis, atherosclerosis, systemc |upus
eryt hemat osus, nephritis, QuillAin-Barre Syndrone,

viral 25 nyocarditis, \ghV reptication, T-cel

depletion in HV infegti ghitive deficits 108 WD
2004/ 029040 PCT/ US200 i nduced by neurona

i nflammation, nultiple sc , Btroke, neuropathic
pain, HV denentia and AN arfren s gease. 28. The

met hod of claim 27, mhereiqgthe 8i sorder is rheumat oid
arthritis. 5 29. A nmethod Of preventing an

i nfl ammatory response in a subject, conprising

adm ni stering to the subject a prophylactically

e44.¢t phaenagaidical edmpasitiopicampeising theatorspogrus of ¢laim dfand a
cl,ai .the r di ng. or subsequent to an event
a%@%@%%y@éél&éc&c%&iagﬁ? ﬁgﬂf‘:ﬁfl ammat ory response in the
subject. 10 30. The nmethod of claim 29, wherein the

event is selected fromthe group consisting of an

i 413t Medhodh gf taatingaswibiast hBrving.a disondss ameliorated by reducing

TNF-o production and/or p38 activity in appropriate cells, which comprises

administering to the subject a therapeutically effective dose of the

pharmaceutical composition of claim 24.
26. The method of claim 25, wherein the disorder is an inflammatory disorder.

27. The method of claim 25, wherein the disorder is selected from the group
consisting of rheumatoid arthritis, osteoporosis, osteoarthritis, allergic
inflammation, periodontal disorder, inflammatory bowel disorder, septic shock,
insulin-dependent diabetes mellitus, non-insulin-dependent diabetes, cachexia,
pulmonary fibrosis, myasthenia gravis, Crohn’s disease, hepatitis, primary
biliary cirrhosis, acute pancreatitis, allograph rejection, glioblastoma, alopecia
areta, psoriasis, ischemia, congestive heart failure, restenosis, atherosclerosis,
systemic lupus erythematosus, nephritis, Guillain-Barre Syndrome, viral

myocarditis, HIV replication, T-cell depletion in HIV infection, cognitive deficits
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induced by neuronal inflammation, multiple sclerosis, stroke, neuropathic pain,

HIV dementia and Alzheimer's disease.

28. The method of claim 27, wherein the disorder is rheumatoid arthritis.

29. A method of preventing an inflammatory response in a subject, comprising
administering to the subject a prophylactically effective amount of the
pharmaceutical composition of claim 24 either preceding or subsequent to an

event anticipated to cause the inflammatory response in the subject.

30. The method of claim 29, wherein the event is selected from the group

consisting of an insect sting and an animal bite.
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