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AND THEI R FOR USE I N TREATI NG | NFLAMVATORY DI SEASES Field of the Invention
5 This invention relates to novel substituted 26 March 2007
3-(2-substituted)pyridyl-4-aryl pyrroles and their therapeutic and

pr ophyl acw@20se9040D sorders treated and/ or prevent edp@IBUS2003I08@3E conmpounds
I ncl ude i nflammatory, enesis, anxiety, psychoses, anorexia, cognitive

di sorders, drug abuse and AIDS-rel ated 10 di sorders Background of the

| nvention o T, &0 r h@rgjﬁg Sﬁﬁ i nes such
as TNF-a a?F’eﬂgFo %géfgﬁgﬁﬁgmt ﬂ@fﬁ*ﬁﬁggg 1 wi ncl ude the
Cyt oki ne Suppressive Anti - i Yglﬁépﬁﬁﬁii ng Protein (CSBP)fp38

ki nase, a Mtogen-Activated Protein (MAP) kinase fam |y of serine-threonine
protein kina I Lory cytokines play 20 an inportant role in a
nunber of in %?do* 'ﬁmgﬁs@rders (1), neurodegenerative disorders (10), and
Al DS-rel ated disorders (11-14). Although the precise mechani smof kinases
such as p38 is u Eﬁé‘t% d | _ion ﬁ‘%ﬁp : duct i on of
TNF-a and the si gﬁg Wgnﬁﬁbonsgg&gégég?g%tgﬁb\%%t%%bgﬁ Bg"cB‘e_gep or (6).
25 Art hriti spyrsoles pnd theicthargplestio ind praphlaaticrases. yDidoxtersitreatedradéor t hus t he
I nfl ammat ory di sorger.fo used on rm(g%. i'n th"iﬂs section. Arthri.tiys affects
mllions of PIEYBIEE Uk WERS SOMPRUNGR IngHge IrElBMMAtont KSR an Ebay. 1ts
synpt oms r anggychbs&dNamblekid) ofnitis! disbidefsRild BPuddamd ARTS Pslafed Nts, to

severe and debiljitating
10 disorders.

Background of the Invention

TNF-o and p38-Related Disorders

15
Inflammatory cytokines such as TNF-a are produced via the activity of
kinases. Such kinases include the Cytokine Suppfessive Anti-inflammatory
Drug-Binding Protein (CSBP)/p38 kinase, a Mitogen-Activated Protein (MAP)
kinase family of serine-threonine protein kinases. Inflammatory cytokines play
20 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 preduction of TNF-a and the signaling responses associated with the
TNF-a receptor (6).
25
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 peoplie 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
30 pain and inflammation. Although the disorder is associated mainly with aging

adults, it is not restricted to adults.



30 pain and inflammation. Al though the disorder is associated mainly with
aging adults, it is not restricted to adults. 1 26 March 2007 WD

2004/ 029040 PCT/ US2003/ 030223 The nobst comon rheurmatoi d arthritixg Maehapy7

i nvol ves the use of nonsteroidal anti-inflammtory drugs (NSAID s) to

al | evi at e wyppyowss However, despite the wi despread user/o$200858b43Ss, nany

I ndi vidual s cannot tolerate the doses necessary to treat the di sorder over
a prol onged peri In addit ID s nmerely treat _the synptons

d of 5 tine. i on, ..N
of di sorder vvithg[ﬂe mest UPIRY r'_f'%“@?ﬁﬂ’l&rﬂyﬁ'ﬁ Yapkivobgerdhe pegt such as
ot o rexat el bhintBhARALS) Ad.GIINSARNY oMIBBEGARBrS, ©f Len used

when patients fail to respond to 'NSA . . so have
si gni fi cant tHowevern despitertie widespreastiseoiNSAID s gnamnindivithiatsscantiohown.

Monocl onal apji L.es, to TNE- r ecent onists to . interleukin 1(3
(IL-1 p) hay DA hE Riokas pRfetafg "s%?ﬁﬁéo‘ﬁéo@g BHH Aickripta nefkiiar o 1
smal | -scabe trernn addifioe NSAID siherdly Jreatlthe lsymptisths obdisbriep witheutn- based

t herapies, there are small nol ecule agents that inhibit the production of
these cyt oki AkRCtRgdhe HOdeldheAUSCat ed activity in aninal rheumat oi d
arthritis nodels (3). O these small nol ecul e agents, SB 203580 has proven
effective in reducing the production of TNF-a and IL-1R in

| i popol ysacchar i dether Bs)gsssuichasaneitiotnexaie, galdh salis, ®-penitillaiinesand t h | C50 20

503530 has bREANGRERAT: 818 kRt REh Ratd fitsP rtAdi bIFARR: Bt okt nes
in rats and giugs akio hdveOsigriifictas toxiditicktaridothal niaphiagistibof adidn28pfiis r educes

t he production of inflammtory 25 cytokines by inhibiting the activity of
CSBP/ p38 ki nHaigosn. dMonegiena) entibesiegio BYF-o ecgriopaptgoBststooral activity

and potency | P P98} fiavd GEGRERIG © reduce symptoms of reumatoid

arthritis in small-scale human clinical trials (2).

15 in addition to protein-based therapies, there are small molecule agents
that inhibit the production of these cytokines and have demonstrated activity in
animal rheumatoid arthritis models (3). Of these small molecule agents, SB
203580 has proven effective in reducing the production of TNF-o and IL-1B in
lipopolysaccharide (LPS)-stimulated human monocyte cell lines with ICsg

20 values of 50 to 100 nM (4).

In addition to in vitro testing results, SB 203580 has been shown to
! inhibit the production of inflammatory cytokines in rats and mice at |Cs values
of 15 to 25 mg/kg (5). SB 203580 reduces the production of inflammatory
25 cytokines by inhibiting the activity of CSBP/p38 kinase at an I1Cs 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).

30 Pyridylpyrroles and their analogs have also been prepared as cytokine
inhibitors and glucagon antagonists (7), and specifically as inhibitors of IL-18,
TNF-o and other cytokines. Arylpyrroles (8) and triarylpyrroles (9) have also
been prepared as cytokine inhibitors.



have suggested that a conmpound with such an activity profile has potenti al
as a viable treatnent for rheumatoid arthritis (5). 30 Pyridyl pyrroles and
t heir anal ogs have al so been prepared as cytokine inhibitors and2e\uch@on?
antagonists (7), and specifically as inhibitors of I1L-1S, TNF-a and ot her
cyt oki nes. Waeaph/p390400l es (8) and triaryl pyrroles (9) harera$»e/ osnzen prepared
as cytokine inhibitors. 2 26 March 2007 WD 2004/ 029040 PCT/ US2003/ 030223
The rol e of CSBP/ p38 has been inplicated recently in various

neur odegenerative and AIDS-rel ated di sorders. Wth regard to

neur odegener at i Verkl s 6ECSBPIEB Hizbdeadmplidiud récentigevariduel e in 5
determ ning whether a cell survives or undergoes neuronal progranmed cell
death or apopewedeggnesativeignd ADSsrelated disqrdess. Al regaed Raposi ' s

sar conma- assogi DRV A e acéG

pr ot ei n-coup'lqée"gbge %{F)e{ror t*{%@ﬁg@%@{]gﬁlﬁe%g%@ﬁ I t %ﬁg?ﬂéﬁﬂ proposed t hat

t hi s act i ¥at deterioimg wihethesa tell surmives gemedargoemcewonalqgegrsiraed ealtli ng t o
Kaposi's sar¢o 12).. Assogciated with AIDS is the rapid activation of p38

i nduced by i‘ﬁ?%@ééﬂz’p@?'sé?@c%' human T cell line by SIV, suggesting that
p38 may play a role in 15 early viral infection (13)- Additionally, p38

i nhi bitors have bge h t I |\, l.jcat] 10wl I.N_a mnner
that may be THF- d@?ﬁ@ﬁ%\ﬁggr@Dg18'%343‘%5%%%’8%"’%;53%{}?'hfégat}‘%rg}gﬁ%?-'gcti ve Agents
20 WD 00133886 vai sl msmssHowneblzetede A@ proteifcbaplediratasiot thabxttivatds

inhibitory activjty ainst the selectins and are indicated in the treatnent
of humalllgdi Rehsk das %@\H’W@fs?glt%tm'ﬁﬁd‘%'ﬁﬁ CBf‘"&H?Q?rFOHHWQ"Qﬁ%e%? Pture R

RZ  (J(~\\/ lmgiogenesis leading to Kaposi's sarcoma (12).

Associated with AIDS is the rapid activation of p38 induced by infection
of a CCR5" human T cell line by SIV, suggesting that p38 may play a role in
15 early viral infection (13). 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

20 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

R1 R2
Rs@&,
(Rq)

25

wherein substituents are as described in the reference.

WO 95/00501 discloses phenyl heterocycles as cyclooxygenase-2

inhibitors stated to have the structure

30



Rs" R (R4) 25 wherein substituents are as described in the reference. WO
95/ 00501 di scl oses phenyl heterocycles as cycl ooxygenase-2 inhibitors
stated to have the structure 30 3 26 March 2007 WO 2004/ 029040 26 March 2007
PCT/ US20031030223 R, b c R2 a;' / X-Y wherein substituents are as

descri bed wo2e0he29@f er ence. 5 WO 94/ 15932 di scl oses 3pdradsmoydsoibi ophenes
and anal ogs thereof stated to have use as anti-inflammtory agents, which
have the structure Ry R3 /413 2 Y x 10 wherein substituents are as
described in the reference. WD 91/02730 di scl oses substituted five-nenbered
het erocyclic rings. stated to have the stfucture 15 MU

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

J Ri-@-T -2 V—R,

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 AlDS-related disorders all take a severe toll on those

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

4



R-QT(,,.>JV-R2 Q B Q-XY-Q-R3 wherein substituents are as described in
the reference. 20 In general, arthritis - particularly rheunatoid arthritis
- and the host of other inflammatory and AlIDS-rel ated di sorders %ﬁ t%kz%(ﬁ
severe toll on those afflicted. There is a trenendous need for s e

nol ecul e reat these 4 26 March 2007 WD 20

PCTI uszoog‘?g%%’?aa& sorders. To date, however, no suchgé%glﬁ?gy W ever been
identified and shown to be clinically effective in humans Summary of the

| nvention 5ditbrders.nVedhtep howeost, desueh agenis hiade bagi beprt entfiediaridire R2 R

R3-" R NB 1}9&10 ceut.i aII acceptabl e salt thereof, wherein R,
and R2 are iﬁﬁg@ﬁ'é lé‘?’l?‘l‘"&"%é&e etlv® 'f‘ tional |y substituted aryl and
optionally substituted heteroaryl; 15 is selected from hydrogen,
optionally substituted al kyl, -NECR' : -C(O)R' , - (ONRR', -NR R",
optional |y sSbpwrhanytefdheindentiopt i onal |y substituted heteroaryl, and
optional ly substituted heterocycle, wherein R and R' are

This invention provides a compound having the structure

10
or a pharmaceutically acceptable salt thereof, wherein

R4 and R; are independently selected from optionally substituted aryl and
optionally substituted heteroaryl;
15
R3 is selected from hydrogen, optionally substituted alkyl, -N=CR"”, ~C(O)R’, —
C(OINR'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,
20 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 —SiIR™R™R"" wherein R, R™, and R™ are each an independent

25 straight chain or branched C,.salkyl, or Ra, R4 and the —-C—N- to which
R 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(ONR'R",
30 C(O)NHNHC(O)Rg, —SO2NR'R", ~C(O)R', =NR'R", nitrile, nitro, halo, and



i ndependently sel ected from hydrogen, optionally substituted al kyl, 20
optionally substituted aryl, and optionally substituted heterocycle

sel ected from hydrogen, optionally substituted al kyl, optionally %?R{%tl 2d
aryl, optionally substituted heteroaryl, optionally substi tuted h Bélyﬁo

and -Si R"' 0. 2004/02 wperein R, R'", and R'"' are each %&@@2@9@9 nt 25

straight chain or 0branched Cl. 5al kyl, or R3, R4 and the |ch
and R4 are connected together forman optionally substituted 5- or

6- menbered ring; idrfall l_?@b@ﬁltlﬁédfhém@@té @ﬂ%'l&s andd toid takich.R; C( O OR,
-C(ONR R", 30 C(O NHN -S02NR R', -C(O -NR R', nitrile, nitro,

halo, and 5 26 wn@ﬁsmvonmem@a%ég@w mthbmswl@s@ztgg Dpfional Iy
substituted heter i 5 and the -GN to which RA and R5 are
connect ed toget he?%%’b?neraeﬁ rgt t?%ar?ally substituted 5- or 6-nenbered ring;
and 5 R5 |s selected fromH, alkyl, optionally substituted aryl; wth the

provi sos 1 e not bath o aII substituted phenyl; 10
(2) if ei PG%%%‘?C@;QT%"RE‘F)?k¥|n3Ptf‘§pa§¥|5glP§Q{t %enyl or 3-thienyl, and
the /' N~Nother i S unsubstituted NN NN, ~UNor 0O ~, then R3 is not
hydrogen, unsubstituted alkyl, -(CH2)30H -(CH2)3PH -(CH2)30Ms, or -
(CH2) 2N( CH2) 2dihdhe provisasdhats i s not unsubstituted al kyl, -(CH2)30H, - 15
(CH2) 3PH, -(CH2)30Ws, or -(CH2)2N(CH2)20(CH2)2; and (3) R4 does not forma
fused ring with both R3 and R5. This invention also provides a

phar maceuti cal co(fyd®idridoR, aremmt bethnaptionally substituted phenyl;

10
(2) if either Ry or Ry is optionally substituted phenyl or 3-thienyl, and the
AN N:\ N=—
. i AN .
other is unsubstituted N—N | or , then R3 is not hydregen,
unsubstituted alkyl, —(CH2)sOH, —(CHz)}sPH, —(CH.);OMs, or -
{CH2)2N({CH2)O(CHy)2, and Rs is not unsubstituted alkyl, —(CH,);sOH, —

15 (CH2)sPH, —(CH2)30Ms, or —(CH2)aN{CH,),O(CH,).; and

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

This invention also provides a pharmaceutical composition comprising
20 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
25 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 pharmmaceuticat composition
30 either preceding or subsequent to an event anticipated to cause the

inflammatory response in the subject.



20 the instant conpound and a pharmaceutically acceptable carrier. This

i nvention further provides a nethod of treating a subject having a disorder
anel i orated by reduci ng TNF-a production and/or p38 activity in a?«i%ri()%t7e
cells, which conprises adnm nistering to the subject a 25 therapeutica
effectl ve @856 @fzwgulpe i nstant pharmaceuti cal conpositi QETstfm)Q@JoL% this

i nvention provi nmet hod of preventing an inflamuatory responSe in a
subj ect, conprising adm nistering to the subject a prophylactically

ef fective ambethileaf DéSeripthsii ofithe ivontiomeut i cal conposition 30 either

precedi ng or subsequent to an event anticipated to cause the inflammatory
response in the subject. 6 26 March 2007 WD 2004/ 029040 PCT/ US2003/ 030223
Det ai | ed Descri pt This inferttior providasta compoursd haviegthestrysturei des a conpound
having the structure RZ Rt R NR5 5 R4 or a pharmaceutically acceptable
salt thereof, wherein R5 and R2 are independently selected fromoptionally
substituted aryl and 10 optionally Rybstitmjed heteroaryl; R3 is selected
from hydrogen, optionally substitutedl ky), -N=CR"" -C(OR, - C(ONR R",
-NR R', optionally substituted aryl, ally substituted heteroaryl, and
optionally substituted heterocycle, R and R' are 15 independently
sel ected from hydrogen, optionall R3Sub sal kyl , optionally
substituted aryl, and optionally substitfted heterocycle, R4 is selected
from hydrogen, optionally substituted al optionally substituted aryl,
optionally substituted heteroaryl, opti on‘gl |y substituted heterocycle,

or a pharmaceutically acceptable salt thereof, wherein

R and R, are independently selected from optionally substituted aryl and
10 optionally substituted heteroaryl;

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

15 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 heterocycie,
20 and -SiR"R™R™" wherein R™, R™, and R™ are each an independent
straight chain or branched C;.salkyl, or Rs, R4 and the —C—N— to which
R3 and Ry are connected together form an optionally substituted 5- or

6-membered ring;

25 Rsis selected from optionally substituted alkyl, ~C(O)OR', —C(O)NR'R",
C(ONHNHC(0O)Rg, —SONR'R", -C(O)R', -NR'R", nitrile, nitro, halo, and
optionally substituted heterocycle, or R4, Rs and the ~C—N-to which R,
and Rs are connected together form an optionally substituted 5- or

6-membered ring; and



20 and -SIR"R'"RR " wherein R"', R'", and R'"'" are each an independent
straight chain or branched ClSal kyl, or R3, R4 and the -CN to which R3
and R4 are connected together forman optionally substituted 5- o
6-menbered ring; 25 R5 is selected fromoptionally substituted al E?Mamh 2007

-C(OOR, waBddodds, C(ONHNHC(O R6, -S2NR R', -C(O T 2&@5 nitrite,
nitro, halo, and optionally substituted heterocycle, or ﬂIZ? 8 %’d t he
-C-N to which R4 and R5 are connected together forman optionally
substituted 5- or 6-nenbered ring; and 7 26 March 2007 WD 20041029040

PCT/ 1J820031030223 R6.1s selected fromH, alkyl, optionally substituted
aryl; wth %hés #‘%ﬁ’?‘%b@"‘t*ﬁv&ﬁkﬁv ‘(QIJ.‘P"R{E Wﬂt@g‘sﬂ?@?’not both optionally
substituted phenyl; (2) if either R or R2 is optionally substituted phenyl
or 3-thienyl, and the NN N~ N-~x 11 -N, ~Nor , then R3 is not hydrogen,
ot her is unswitsthe prowigosithied unsubstituted al kyl, -(CH2)30H, -(CH2)3PH,
-(CH2) 3 , or - (CH2)2N(CH2)20(CH2)2, and R5 is not unsubstituted al kyl,
-(CH2) 30H, - (CH2)3PH, -(C2)30Ms, or -(CH2)2N(CH2)20(CH2)2; and (3) R4
doesn't forma fudpRk, and R uiré hobbith dpfionally Sebstituldn pierfygrably, R is
substituted wth one or nore groups selected from hydrogen, am no, alkyl
substituted am no, aryl substituted am no, hydroxy, nethoxy, phenyl ether,

5-al kyl, hal ogen, o kidith#PROBPRDY opthiHRiy shibSituted phenyl or 3-thienyl, and the
| e @N ) .
other is unsubstituted N—N | or , then Rj is not hydrogen,
10 unsubstituted alkyl, —(CH)sOH, —(CH2):PH, —(CH2);OMs, or -
(CH,)2N{CH2)20(CHy)2, and Rs is not unsubstituted alkyl, —(CHz);0H, —
(CH,)3PH, «(CH2)sOMs, or —(CH2)2N(CHz)20(CHz)2; and

(3) R4 doesn’t form a fused ring with both Rs and Rs.
15
Preferably, R, 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.

20 Preferably, R; 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, R is heteroaryl having 1-3 N.

25 Preferably, R3 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, R4 is hydrogen or alkyl. More preferably, Ry is hydrogen or
30  methyl.



20 Preferably, R2 is substituted with one or nore groups selected from
hydr ogen, am no, al kyl substituted am no, aryl substituted am no, hydroxy,

nmet hoxy, phenyl ether, S-alkyl, halogen, trifluoromethyl, and nit r
preferably, R2 is heteroaryl having 1-3 N. 25 Preferably, R3 is ségé@{}/‘gﬂfow

from hydr ogeyboosh. aryl, heteroaryl, heterocycle, ?,Qq/ﬁsyﬁy% wherein R
and R' are independently selected from hydrogen, alkyl,"ar g?i

het erocycl e. Preferably, R4 is hydrogen or alkyl. More preferably, R4 is
hydrogen or 30 nPiderablyBR2f dércéd &ewa;kw\oczowoze@mmr/mﬁmaaa030223
Preferably, R5|s selectedfromal nitrile, and

het er ocycl e. NEIQrosYFle: tupagtcul @’héhepP’ %’queﬂ EI"RW'W‘@%@%&% JfFom - (CHZ) oR ,
- (CH2) "NR F(]%ngﬂt@ﬂz) gﬂfvﬁ?f"(:oﬁi'dand GOrL), CONR R thb ‘?ef@Fr@B?\M‘?@ p, X' group

i s - NHCOR; eferre et erocycl es ar)é ester |soE’t eres . oxadl azole 5
and t he Iikeis Mrtfkorastfweprefmad\/raembydlegamesteras@eﬁecesj(ez; Hxadinagie| - 3- ol

i soxazol - 3- i daZO|IdI 2..4-di a &HE L, 2,.4) oxadi A

AR [ 1,2, 4 thF‘ﬁ‘& ‘*}frz? 6, stz det t‘["is EPQ?&ZES‘SFQ%FE "lsg‘ﬁﬁ?‘oﬁ'é’? ‘%B@E‘rb}%b

[1,3, 4] oxadi 8F $hidhzolidihea2 ALddIRS, 4SH[1€ E&b@iﬁﬁéh&bﬁ@ AR UpdiadfazeRbect ed from
t he group of 10 conmpounds shown in T ...9 26 March 2007 WO 2004/ 029040
PCTI US2003/ 090228 Hb2dloxapiagpipgsthionavewaeole.d Setlpxadiazoleds ny/ kg 10nyf kg
Conmpound No. 1C50 1M enzyne % % inhib

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

10  compounds shown in Table 1.



AMLi 1C50 nMinhib 2 h 0.5hF N' C 331000073 0 (Cpd 8) F N=C N 148

(-37)

\N (Cpd 48) F NC 401 72 /N-ti /( o (Cpd 31) F 101 (-72) HOC
26 10 26 March 2007 WD 2004/ 029040 PCT/ US2003/030223 F N, 209 (-gﬂ
26 March 2007
WO 2004/029040 PCT/US2003/030223
Mouse
PBM | P38 P38 10 Mouse
Ccell | cell enzyme mg/kg | 10mg/kg
Compound No. ICsp | 1uM IC ynM % % inhib
M| L) 50 inhib 2h
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(Cpd 32) CHROL F -79 N==/\ V/ C d49 F 26 >10000 51 0 (Cpd 50) F o 14
>10000 (-60) nri Cd51 6 11 26 March 2007 WD 20041029040 PCT/ US20031030223

'l':>1|0V\6E)0'F')d 52) CHRN. {HF N=\N 10 1436 -19 Cd53 F N~ ~~20 I2(§IVP&'1?'C§12OO7

WO 2004/029040 PCT/US2003/030223
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0 C d54 12 26 March 2007 WD 2004/ 029040 PCT/US2003/030223 CW. 1 F {dam 4
10,000 (-35) H (Cpd 55) F N 63 856 (41) H(Cpd 56) F FF O 96 -8 (Cpd
57) 13 26 March 2007 WO 2004/ 029040 PCT/ US2003/ 030223 F 11 1662 »8ypicidady
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F 0 114 0 3474 (-14) (Cpd 62) F | / t J 148 8 >2000 C d63 15 26 March
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been activated. Specific exanples of appropriate cells include, wthout 50
26 March 2007 WD 2004/029040 PCT/ US2003/030223 limtation, nonocytes,

macr ophages, T |ynphocytes, fibroblasts, dendritic cells, LangerhaaMaee 2007
Kuppfer cells and astroglial cells. Adm nistering the instant pharnmaceuti cal
conposi ti onwoaodnesnad f ected or 5 performed using any ofectrius20eao03ioeass net hods
known to those skilled in the art. The instant conpounds can be

adm ni stered, for exanple, intravenously, intranuscularly, orally and
subcut aneofisTy.— Tn The preferred enbodi nent, {he [i nstant] phar faceuti Cca
conpositiop is admnistered orally. Additionally, | adm nijstratijon can
conprise giving the $dd plurality jof dosage$ over g 10 syitable
of time. Such adm ni‘§ egi nens can be ¢etefm ned laccording to
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ng/ kg of body weight. More specifically, in one enbodi nent, oral doses range

fromabout 0.05 ng/kg to about 100 ny/ kg daily.
30 doses range from about 0.05 ng/ kg to about 50 ng/ kg daily,
from about 0.05 ng/kg to about 20 ng/ kg daily.
enwodbwEmed040 | nf usi on doses range from about 1. 8Cpghsiegiesorest o about
adm xed with a pharnmaceuti ca
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G - C8-al koxyl, Cl-C8-al kylthio, Cl-C8-alkyl-am no, di(Cl-C8-alkyl)am no,
(nono-, di-, tri-, and per-) halo-al kyl, formyl, carboxy, alkoxycarbonyl,

G -C8-al kyl -CO- O, C1-C8-al kyl-CO NH, carboxam de, hydroxam c aci g Masch 2007
sul fonam de, sulfonyl, thiol, aryl, aryl (G -C8)-al kyl, heterocyclyl, and

het er oaryl . wo'%bd@040 shal |l nean -0-al kyl and unl ess ot rerwssmssioaized, it

w Il have 1-8 carbon atons. "Hal ogen” or "hal 0" shall nean fluorine,
chlorine, bromne or iodine; 30 "PH'" or "Ph" shall nmean phenyl; "Ac" shal
mean acyl ; [7Bn™ shal I nean benzyrl; VE'T Sha mean nmetnyl . 527726 varch 2007

WD 20041029040 PCTI US2003/ 030223, The terjm "acyl" @&s used|hereirn, whether
used al onefor as part o i tuent jgroup| neans an organi g radical

having 2 to 6 carbon at ched or| strajght |chain) |derived from an
organi c acid by renoval of hydr oxyl| group. The term|"Ac" 3gs used
herein, whether used al onefor\ agopart 5 of, a|substituent groupg, neans
acetyl. "Atyl" or "Ar," etner{used al ogne orjas part of {a subgtituent

group, is @& carpgﬁgcl' rdnatPe-radic;I i ncludi ng, but |not lijmted to,
phenyl, 1-|or 2- h and the |ike. [The carboctyclic aromatijc radi cal may
be substitiyted by 1Gii ndependent replacenment of 1jto 5 of the hydrogeniatons
thereon with hal ogen, nitrp, amno, C|-C8-allkyl,

C1- C8- al koxyt —Ca- , —C8—atkyt=anmnp;—di(Cr—Ca=—attkytjamno,
(rmono-, dif, tri-, and per-) talo-alkyl|, forpyl, |carboxy, alkagxycarbonyl,
G -C3-al kyl-CO O, 2 | -CO-NH, Jor carboxam de. Il lustrjative afyl
radi cal s include, f pl e, phenyl|, napht hyl, biphényl, fil uor ophe¢nyl ,
di fl uorophényl, benzy mZoyl oxypheny|l , carboet hoxyphenyl, acetyl phenyl,
et hoxyphenyl , hydr oxyphenyl, car boxyphenyl ,

trifluorom 2 | -4

34 -20
(Cpd 176)
F
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met hoxyet hyl phenyl , acet am dophenyl, tolyl, xylyl, dlnethylcarbanylphenyl

and the like. "Ph" or "PH' denotes phenyl. 20 Wether used al one or as part

of a substituent group, "heteroaryl"” refers to a cyclic, fully un3@Marci 27

radi cal having fromfive to ten ring atons of which one ring atomis

sel ected frwonzeh4o0904@nd N, 0-2 ring atons are additi onabcr/ioetoes/esstnans

i ndependently selected fromS, 0, and N, and the remaining ring 25 atons are

carbon. The radical may be joined to the rest of the nolecule via any of

the ring afons. EXeénplary heteroaryl grqups ijnclude, for]exanple,

pyridinyl,| pyrazinyl, pyrimgd nyl, pyridazinyl, pyrroyl,|pyrazolyl,

|n1dazolyl t hi azgl'yl\ ol yl , isoxazol yl,| thipdiazolyl, trijazolyl,

triazoyl, bxadi azol\ furanyl{, quipolipyl, ispquinolinyl,

i ndol yl, ijsothiazolyl, oxazepinyl, azapinyl, N B0 oxo-pyridyl,

1-di oxot hijenyl, berzothi 3 QLXl, benzoxazol_yl ,{ bengot hi enyl ,

qui nol i nyl - N- oxi de, jen midazol yl, benzo gqanyl, benzisnthiazolyﬁ?

benzi soxazpl yl , beﬁfbdlazinyl, benzofurazanyl, benzot hi opyr anyl|, indazolyl,

i ndoli zi ny], benzofuryl, chr %E%l’ courrari ny|, cjnnolinyl, quinoxalinyl, 53
P

26 March 2007 WD 2004/ 02904 / US2003/ 030223 i hdazol yl, pyriqol opyri dinyl,
furopyridipnyl (such as furo[2,8-c]pyridiinyl, furof 3, 2- b]pyridinyl, or
furo[ 2, 3-b] pyri dinyl), (cga4dpzopyri di nyl |(such| as | m dazo|4,5- B]pyridipyl or

i m dazo[ 4, b-c] pyridinyl), naphthyridlnyl, pht hal agi nyl, puri nylf,
pyridopyridyl, quinazo renof uryli, thienopyridyl, |thienothienyl] and
furyl. 5 The heteroar y be sulgstitufed by independent repl acenent
of I to 5| of the hydr t hereon wit h{ hal pgen, OH CN, |nercaptp
nitro, ampno, G -C5-alkybhs - C8- al koxy|l 37€C1} C8-pl kyl t hi o, 40
Cl1- Ce- al ky|] - am no, édrﬁ Ryi)aming, (mopo-,{di-, tfi-, and
per-) hal o-l kyl, fa , , al kodycar bpnyl} C1-C8ial kyl {CO O,
Cl- C8- al ky] - CI)NH— o car boxam de.
{Cpd 178)
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5NF "V _jlI H 1,2,4-tciazole 4H[1, 2, 4] Oxadi azol -5-one N HO (~ O N-NH
SWNJ 1,2, 4-triazol-3.01 N H 1/~ 4H]1, 2, 4] Oxadi azol e-5-thione N 5 N
N\\ [1,3,4joxadiazole /\\ N OH Ho OCC 4H -[1, 2, 4] Thi adi azol -% kfash 2007

Ni soxazol-3-01 Il 0=S\ N/'l 3H]1,2,3,5]Oxathiadiazole 2-oxide 0 NO
i m dazol i di we-2294h2940ne H Oz PCT/US2003/030223
F
N=
N/
{ 18 67
N [ Den
AN
Me
(Cpd 186)

The instant compounds can be isolated and used as free bases. They
can also be isolated and used as pharmaceutically acceptable salts. Examples
5 of such salts include hydrobromic, hydroiodic, hydrochloric, perchloric, sulfuric,
maleic, fumaric, malic, tartaric, citric, benzoic, mandelic, methanesulfonic,
hydroethanesulfonic, benzenesulfonic, oxalic, palmoic, 2-naphthalenesulfonic,

p-toluenesulfonic, cyclohexanesulfamic and saccharic.

10 This invention also provides a pharmaceutical composition comprising

the instant compound and a pharmaceutically acceptable carrier.

Pharmaceutically acceptable carriers are well known to those skilled in the

art and include, but are not limited to, from about 0.01 to about 0.1 M and

15  preferably 0.05 M phosphate buffer or 0.8% saline. Such pharmaceutically
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

20 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—éellulose, magnesium stearate, dicalcium phosphate, mannitol and the
like. Parenteral carriers include sodium chloride solution, Ringer's dextrose,

25 dexirose 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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Oxazol e Substituted aryl, substituted heteroaryl, and substituted

het erocycle nmay also be substituted with a second substituted-aryl, a
second substituted 10 heteroaryl, or a second substituted- heterocyc:zkggarg 2007
give, for exanple, 4-pyrazol- 1-yl-phenyl or 4-pyridin-2-yl-phenyl. lé
March 2007 wédQeddadbs€29040 PCT/ US2003/ 030223 Desi gnat ed ppyiRejpSoddhascar bon
atons (e.g., C1 8) shall refer independently to the nunber of carbon atons
in an al kyl or cycloal kyl noiety or to the alkyl portion of a |arger

substi tuent i agewts,dierbgdeds amdiikeariilse. aill cdreersraaii be Hixedas. nadalledsxitrs peci f i ed
otherw se, it Jis.intend that the definitipn _ of any  substifuent or

vari abl e at ad'ﬁﬁﬁ‘?qrﬁ'ﬂfﬁa&ﬂleagagf%w?thgz?gf?rﬁfse F‘@arﬁﬁ'r‘%ﬂ%eéﬁ@r?&éh??‘g? its
definitions eb§§gv€§,ﬁ\%r{ﬁan5m§&hrr@]@qmo% ihthd artunder st ood that substituents
10 and substitutfon patterns on the conpounds of this invention can be

selected by one of ordinary skill in the art to provide conpounds that are

n the artdas el THaEARn (PRREARES q Hifbl fEPRARS RofRERRURES o

conpounds accaididey aireliblaited by iacingTNRwgredudtienshdwn@3ssictivigoigeni ¢ cent er,
they may accordingly exist as enantioners. \Were the comnpounds possess two

or nore ster c3pRAPLatecHlls vehich FRPPHREP agpinistesingite jhe gubiegt s di aster EONers.
pol yrmor phe. anderapeaticplieriatie fooc S st R, e ©
invention. In addition, sonme of the conpounds nay form solvates wth water
s e B85 SRR A e ABDUBElSon PRSP0y T RIEL 55 i °
embodiment, the disorder is an AlDS-related disorder. Examples of disorders
treatable by the instant pharmaceutical composition include, without limitation,
rheumatoid arthritis, osteoporosis, osteoarthritis, allergic inflammation,
periodontal disorder, inflammatory bowel disorder, septic shock, insulin-
15 dependent diabetes mellitus, non-insulin-dependent diabetes, .cachexia,
pulmonary fibrosis, myasthenia gravis, Crohn'’s disease, hepatitis, primary
bitiary cirrhosis, acute pancreatitis, allograph rejection, glioblastoma, alopecia
areta, psoriasis, ischemia, congestive heart failure, restenosis, atherosclerosis,
systemic lupus erythematosus, nephritis, Guillain-Barre Syndrome, viral
20  myocarditis, HIV replication, T-cell depletion in HIV infection, cognitive deficits
induced by neuronal inflammation, multiple sclerosis, stroke, neuropathic pain,
HIV dementia and Alzheimer's disease. In the preferred embodiment, the

disorder is rheumatoid arthritis.

25 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 celis. In the preferred
embodiment, the subject is a human.

30 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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25 Sone of the conpounds of the present invention may have trans and cis

I soners. In addition, where the processes for the preparation of the
conpounds according to the invention give rise to m xture of ster el SarchrX07
these i soners may be separated by conventional techniques such as

pr epar at i vewohomamegosgr aphy. The conpounds nmay be prepar edraszo83/&ongl € 30
stereoisoner or in racemc formas a mxture of sone possible stereoi soners.
The non-racem c fornms may be obtained by either synthesis or resolution. The
conpounds nmy limitationaeRsctespmaciophpges | phordes. ftrehlastendendsiig tellsner s

by standard t | | di astereoneric pairs by
ol hehe VERAEHES col KnRRr b AT BRI Bl 30555 T or et ba. | The
conpounds may al so be resolved by covalent |linkage to a chiral auxiliary,
foll owed by chroma raphi.c separatjan and/or crystall.ographic,. separation
and removal of ¢ nongRimaente e naept Sl (OIS E3RBE St be
resol ved usi ngegBiméd usihg aﬁybpﬂfheamanbus IO RSN HOSELSKIRSERR, the Bet.

followi ng chem cal terns”shall have the  neanings as set forth in this

par agr aph: "i Ateprsiarirmdnypounds &an ibe adaieistened ferexapmiey ipHavenayst t uent s,
shall nmean th \%}&Q e ,rai‘lbga | ' sk idhdent s may
be the sane o?’hléﬂ St emrﬁ' :0' nggﬁgﬁﬁgﬁn%ﬁgﬁwpbéﬁ%’%g%&d[ %@SEQ aC|’J§]H" FCS'
shal | nean f efr@tartghbrreaceuticaloudnpdiitidh'is abministerdorathe Additiomallyf r om t he
Roswel | Par k nmor.ial.Institute. (Si.gma, cat # R0833). " " shall mean

N i ety f oPRETIRERton e ColRTioE QAR HECREIar) B BI o7 CRRROSTRYRES  ahal |
nmean tetrgput LaseIe peHod bf iae! Sach hamifisteationvegimen odnl Be 6tehfinkar

understood by reference to the Experinental Details which follow, but those

skilled in t h&ceerdingtpirovttnedneinodppreci ate that these are only illustrative
of the invention as described nore fully in the clainms which

As used herein, a "therapeutically effective dose" of a pharmaceutical
composition is an amount sufficient to stop, reverse or reduce the progression
15 of adisorder. A "prophylactically effective dose" of a pharmaceutical
" composition is an amount sufficient to prevent a disorder, i.e., eliminate,
ameliorate and/or delay the disorder’s onset. Methods are known in the art for
determining therapeutically and prophylactically effective doses for the instant
pharmaceutical composition. The effective dose for administering the
20  pharmaceutical composition to a human, for example, can be determined
mathematically from the results of animal studies.

In one embodiment, the therapeutically and/or prophylactically eifective
dose is a dose sufficient to deliver from about 0.001 mg/kg of body weight to
25 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 sulfficient 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
30 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 pg/kg/min to about 10

mg/kg/min of inhibitor, admixed with a pharmaceutical carrier over a period
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follow thereafter. Additionally, throughout this application, various
publications are cited. The disclosure of these publications is hereby

i ncorporated by 20 reference into this application to describe nore6Mdrtly2007
the state of the art to which this invention pertains. Experinmental Details
25 Schenmes WOLDM/2b@bei n R7 is sel ected from hydrogen, @uriuseebioyoz23
substituted al kyl, alkyl-C(OR, aI kyl -C(NOH) R, al kyl -C(O NR R",

al kyl -NR R', CF2H, CF3, alkyl-ary al kyl - het erocycl e, optionally
substituted argngingiemsheut %Msfﬂ'ﬂt’tﬂség aboutsavera days. Iafteri onal |y

substituted hg 3 f{tﬁﬁ&iﬁ%.‘ d from
hydrogen, opti hﬁiz’ilew&{sﬁfggt I't ut ggmﬁ:f ?}?ﬁiﬂnag& lﬁ%ﬁgl y substitut eg&gﬁi@ § and
optional |y suldthia pharthabettimabcardbeat adaiganis ratio ohfr@dcaboud02004d/ 029040

PCTI US2003/ 030223 is selected from NHNHC(O) R7, NR R' show the synthesis
of Conpounds PRPYHt-Gugh | PP of the present invention. Scheme 1 S CN G- NO
RR R HCyYBase O+ C---- IldR R R R RS~-N~R5 H 1la 1lb Ic Base |IA

where R5' = ester, nitrile R R R RL R2R R R-X1 Brom nnation Br /
This invention still further 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

10 inflammatory response in the subject. In the preferred embodiment, the event
is an insect sting or an animal bite.

As used herein, the following chemical terms shall have the meanings
as set forth in the following paragraphs: "independently”, when in reference to
15 chemical substituents, shall mean that when 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

20 otherwise stated, the alkyl group may be optionally substituted with one or
more groups such as halogen, OH, CN, mercapto, nitro, amino, C;-Cg-alkyl,
C-Cg-alkoxyl, C4-Cg-alkylthio, C4-Cg-alkyl-amino, di{C4-Cs-alkyl)amino, (mono-,
di-, iri-, and per-) halo-alkyl, formyl, carboxy, alkoxycarbonyl,
C,-Cg-alkyl-CO-0O-, C4-Cg-alkyl-CO-NH-, carboxamide, hydroxamic acid,

25 sulfonamide, sulfonyl, thiol, aryl, aryl(C4-Cg)-alkyl, heterocyclyi, 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;
30 "PH" or "Ph" shall mean phenyl; “Ac” shall mean acyl; “Bn” shall mean benzyi;
"Me" shall mean methyl.
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aN~ RNRFz5' H=d, Bror |l RR' 4 when R3 = H 11113 X IC 1le Pd

catalyzed R R1L amnation RRNH~ le RRRNNR4 ID OR3-BO or ORR2
Rt 1le R3'-B- .ORR3 NR5 Suzuki coupling R4 R=H, Me |E R3' = R32&Xfaesd 2047
NR R* 5 58 26 March 2007 WD 2004/ 029040 PCT/ US2003/ 030223 Schene 2 pyrrol e

de- protect o 100d/@290p~ N R3" 2a 2b PCT/US2003/030223

The term “acyl” as used herein, whether used alone or as part of a
substituent group, means an organic radical having 2 to 6 carbon atoms
(branched or straight chain) derived from an organic acid by removal of the
hydroxyl group. The term “Ac” as used herein, whether used alone or as part

5 of a substituent group, means acetyl.

“Aryl” or “Ar,” whether used alone or as part of a substituent 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

10 independent replacement of 1 to 5 of the hydrogen atoms thereon with
halogen, OH, CN, mercapto, nitro, amino, C+-Cg-alkyl, C1-Cs-alkoxyl,
C4-Cg-alkylthio, C4-Cg-alkyl-amino, di(C+-Cs-alkyl)amino, (mono-, di-, tri-, and
per-) halo-alkyl, formyl, carboxy, alkoxycarbonyl, C4-Cg-alkyl-CO-O-,
C1-Cg-alkyl-CO-NH-, or carboxamide. lllustrative aryl radicals include, for

15 example, phenyl, naphthyl, biphenyl, fluorophenyl, difluorophenyl, benzyl,
benzoyloxyphenyl, carboethoxyphenyl, acetylphenyl, ethoxyphenyi,
phenoxyphenyl, hydroxyphenyl, carboxyphenyl, trifluoromethylphenyl,
methoxyethylphenyl, acetamidophenyi, tolyl, xylyl, dimethylcarbamylphenyl and
the like. “Ph” or “PH” denotes phenyl.

20

Whether used alone or as part of a substituent group, “heteroaryi” refers

to a cyelic, 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

25 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, isoguinolinyl, indolyl, isothiazolyl, 2-oxazepinyl, azepinyl, N-

30 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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cbz, boc, benzyl, Ph2C 2b: R3 R3 containing -NH reductive 0 amnation J R
R~ 7 ,,,pyrrole 2b + or N base R7CH2X -- > 2c pyrrole Acid Chloride rZ,

or base Rs N 2b + Rs 2d N=C=0 Z = S@2, CO NHCO Pd catalyzed py26Maech 2007
amnation 2b + ArBr Ar~N 2e R2 R R2Z R M, solvent 0O ZN M IINNR5 N R
OR4 R4 R WOCEBMEIBO 26 March 2007 WO 2004/ 029040 PCT/POSABEBSOBCB23 Schene
3 O

indazolyl, pyrrolopyridinyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furo[3,2-
blpyridinyl, or furo[2,3-b]pyridinyl), imidazopyridinyl (such as imidazo[4,5-
blpyridinyl or imidazo}[4,5-c]pyridinyl), naphthyridinyl, phthalazinyl, purinyi,
pyridopyridyl, quinazolinyl, thienofuryl, thienopyridyl, thienothienyl, and furyl.

5 The heteroaryl group 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, C4-Cg-alkoxyl, C4-Cg-alkylthio, C4-Ce-alkyl-amino,
di(C4-Cs-alkyl}amino, {mono-, di-, tri-, and per-}halo-alkyl, formyl, carboxy,
atkoxycarbonyl, C4-Cg-alkyl-CO-O-, C1-Cs-alkyl-CO-NH-, or carboxamide.

10 Heteroaryl may be substituted with a mono-oxo to give for example a 4-oxo-
1H-quinoline.

The terms "heterocycle,” "heterocyclic,” and "heterocyclo” refer to an

optionally substituted, fully or partially saturated cyclic group which is, for

15 example, a 4- to 7-membered monocyclic, 7- to 11-membered bicyclic, or 10-
to 15-membered tricyclic ring system, which has at least one heteroatom in at
least one carbon atom containing ring. Each ring of the heterocyclic group
containing a heteroatom may have 1, 2, or 3 heteroatoms selected from
nitrogen atoms, oxygen atoms, and sulfur atoms, where the nitrogen and sulfur

20 heteroatoms may also optionally be oxidized. The nitrogen atoms may
optionally be quatemized. The heterocyclic group may be attached at any
heteroatom or carbon atom.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl; oxetanyl;
25  pyrazolinyl; imidazolinyl; imidazolidinyl; oxazolyl; oxazolidinyl; isoxazolinyt;
thiazolidinyl; isothiazolidinyl; tetrahydrofuryl; piperidinyl; piperazinyl; 2-
oxopiperazinyl; 2-oxopiperidinyl; 2-oxopyrrolidinyl; 4-piperidonyl;
tetrahydropyranyl; tetrahydrothiopyranyl; tetrahydrothiopyranyl! sulfone;
morpholinyl; thiomorpholinyl; thiomorpholinyl sulfoxide; thiomorpholinyl sulfone;
30 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; dihydrobenzothiopyranyi;
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CSN(D R2 R1 OOV Base + Tos NCOOvw R2 RLHrj~3a OIG\ O 3b RR R Pd-C
RRRL 3NHJO RS RS--~N N/ RRRa IHOH11 MO RR R2 RL base ( \
HN\R "R'" 11 > NRS NRe Ra R& MsO 3c NRR' 1 J 60 26 March 2007 ¥OMarch 2007
2004/ 029040 PCT/ US2003/ 030223 Schene 4 R2 R1 ~CO2Me R2 R1 or CO2Me N CO2Me
N H Br ' COlgzoés/oktvoso L CO2Me n= 1,2 PCT/US2003/030223

dihydrobenzothiopyranyl sulfone; dihydrobenzopyranyl; indolinyl; isochromany;
isoindolinyl; piperonyl; tetrahydroquinolinyl; and the like.

Preferably, heterocycles are selected from the following groups:
NH O~
N// \N o=< /H
\/ u

1,2,4-tstazole
4H.[1,2,410xadiazol-5-one

1,2,4-triazol-3-01

- N
—
HO‘-<\ \l 0\
_NH < N
N s J
N
H
4H-[1,2,4]0xadiazole-5-thione
//'.—O
I3
N
Ny s \>
[1,3,4]oxadiazole )\N
(o] H
\
HO‘-<\) 4H-[1,2 AlThiadiazol-5-one
N—"

isoxazol-3-o! /O\N
o=s\ l
i N
H
NH . . .
oﬂ 3H-[1,2,3,5]Oxathiadiazole 2-oxide
N
H (o]} /——-O
imidazolidine-2,4-dione NQ
Oxazole

Substituted aryl, substituted heteroaryl, and substituted heterocyele may
also be substituted with a second substituted-aryl, a second substituted-
10 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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RR R RR RL base/ ag, NaOHIL NONO nn IMCO2M INC R R R R
Pd(OAc)2 N N(72 INLHVDS N OTf N 4a IP Alternative route: R2 Rl LAH

1) MsCl INITP NOH2) H+ 4b 61 26 March 2007 WD 2004/ 029040 26 March 2007
PCTI US20031030223 Scheme 5 RR R R2 R bajse or O RRIN'" N CO2M R'R N N
(,\--/ CORMewBooazéda@Me CO2Me IR IQR2 Ri PCT/US2003/030223

Designated numbers of carbon atoms (e.g., C1.g) shall refer
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

5 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

10  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.

15 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

20 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.

25 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

30 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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1) ag. NaOH1 O IRR'RNN2) 2N HCl IS 62 26 March 2007 WO 20041029040
PCT/ US2003/ 030223 Schene 6 R2 Rg CNCO0 Base / + NMOOC R2Z R H COOw H
6a 6b IT RR R RZR reduction IT HO/ MsC MsO/ 1 H base H IljgnmB%h 2087
RLR2Br Br/ 6c HNRR RRNN HN- Hbase RIV when R'=HIW R2 Rl

R, R7NCO /woeshdeidosn O/ | O PCT/US2003/030223

formation. The compounds may also be resolved by covalent linkage to a
chiral auxiliary, followed by chromatographic separation and/or crystallographic
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

10 acid; "FCS" shall mean fetal calf serum; and "RPMI" shall mean the medium
from the Roswell Park Memorial [nstitute (Sigma cat # R0833); "DMF" shall
mean N,N-dimethylformamide; "THF" shall mean tetrahydrofuran; and "TBAF"

shall mean tetrabutylammonium fluoride.

15 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 dlescribed 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

20 reference into this application to describe more fully the state of the art to which

this invention pertains.

Experimental Details

25 Schemes 1-10, wherein

Ry is selected from hydrogen, optionally substituted alkyl, alkyl-C(O)R',
alkyl-C(NOH)R', alkyl-C(O)NR'R", alkyl-NR'R", CF3H, CF3, alkyl-aryl,
alkyt-heterocycle, optionally substituted aryl, optionally substituted

30 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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RIN~ RFTHNH O 1Y X 63 26 Ma
Scheme 7R RL_ R R R R
R3/ N CORs R4 R4 coupling R4
PPh3 R2 R, NN 3 N NNR 1]

RL O R2 R w&NodahseCl 30001 |
Me R2 Rl HC *MeNHOME / \ N-OWe

O H TEA, CH3CN R3

rch 2007 WO 2004/ 029040 PCT/ U82003/ 030223

SOH 1 RR'NH R3-/ N1 COOR' R3 N OOOH peptide

lz 1AA condition IBB R2Z RR 2 | Qaml]'ﬂ)07
~NQO \R7 R4 R4 ICC |BBI

N- Ra NR3 O O Base R4 pRfyushdd9dsohEE R2 Rl,
R7-metal R R3 6

Rs is selected from NHNHC(O)R7, NR'R”

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

Scheme 1
c @®
Ca R Ry
H CN Base CN SN
R R N
R R2 R1 R2 5 N 5
—_— H
1a 1b ic Base IA
where R;' = ester, nitrile
Ro Ry R, Ry
3 Ry-X /ﬂ\ Bromlnatnon I—S\
Rs™ M TRs Rj N~ Rs N Rs
H ] when Rz = H
X =Cl, Brorl R, Ry
iB
IC 1e
Pd catalyzed R Rq
amination / \
R'R"NH R
1e ————— RIRIIN |N
R4
}
/O—{— °
R3. B\
O__..._
or
_OR R Ry
Rs'—B_
Ra' N RS
Suzuki coupling |‘.-{4
R=H, Me IE

Rj3' = Rj except H, NR'R"



tPrvgCl R3 N 3 NIFF Reduction R4 1GG R2 RL R2 Rl Reduction R2 Rs 1GG R3 N
RH RAOHNO IHHRAIGE R R TosMc RZ RL RB NBase RN/ IN R4 OR4
OcH 1G5 where Rs = HW 64 26 March 2007 WD 2004/ 029040 26 March 2007
PCTI US2003/ 030223 Scheme 8 R R RR RLR2 R/ ~ bromnation/ = Ra RS HR3
N Br Rs N BwvOo2bd4iekdBd |1 KK 8a Sb R2 RL Sb Rs N SonogeshCT/uswoi30223coupl i ng
ILL 65 26 March 2007

Scheme 2
fﬁw pyrrole de-protect ﬂ pyrrole
N R —— R3"
®/ 2a 2b
® = cbz, boc, benzyl, PhyC 2b: R3 * = R; containing -NH
reductive
0o amination
/
R7——/ . It ﬁpyrrole
2b t+ or N
base
R;CH.X - 2c
Acid Chloride Lz pyrrole
base R N
2b + or
RS\ - 2d
N=C=0 Z= SOZ’ CO, NHCO
Pd catalyzed |
amination o~ pyrrole
2b + AmBr . P
Ar
2e
R Ry
R R Me. solvent
T8 L
5
HZN ll\l R5 "R O, Me /” [‘\l
R4 lIIR R4
IF

| IC,
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WO 2004/ 029040 PCTI US2003/ 030223 Scheme 9 Rs PRz R~ R R* X~ / O 9a R3
-NOR RBNbase Rs n YHORN=1,2 X=d, Br, | ~P 1IMMY =0 N9 R2 RL
R2 R de-protect Oring closure 9b R3-~N R3 N O OH HY nRe Rs n Y26 Manh2007
Scheme 10 R2 RR, R2 R~ Bu3SnH, AIBN 7 1 X /N1 RS N Rs Toluene, reflux Re
VWhere X = Bwvp 2004022040 R8 10a Exanpl e | PCT/US2003/030223

1(4- Fl uor ophenyl ) net hyl ene] - 4- pyri di neacetonitrile (Conpound 1) 5

Scheme 3
©
C

\\\N® R2 R1

COOMe Base 3
/=< + Tos N~ COOMe
R, Ry N
3a ©\/O @\/O 16
3b

Ro R4 Pd-C Rz R4
7\ 3N HCI /Y

MsCl R, R4 Ry R4
base S HNR"™R"™ i \
n — N Rs —_— l\‘l Rs
& Ry
MsO 3¢ NR'R" W
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4-pyridyl acetonitrile hydrochloride (40 g, 0.32 nol), 4- fluorobenzal dehyde
(36.3 n., 0.34 nol) and potassium carbonate (16 g, 0.12 nol) were refl uxed
i n methanol (1800 nlL) for 4 hours using a nechanical stirrer. The2g ®aashi2n07
m xture was cooled in an ice bath and diluted with water 10 (600 nL) while
stirring. Twe2o0mmdoto ng precipitate was filtered and wapb®edsSwy 080286 26
March 2007 WD 2004/ 029040 PCT/ US2003/ 030223 water, then allowed to air dry
on the vacuumfilter for 2 hours to give Conpound 1 (56 g, 97% as a
colorless solid: 1H NVR (CDCl 3) Steme3t 8. 78 (2H, dd), 7.94-8.05 (2H, m,
7.70 (1H, s), 7.55-7.60 (2H, dd), 7.18-7.27 (2H, dd). CNN i CHOF + N
K2C8 F 1a N 1b 1 N Exanple 2

3- (4- Fl uor ophenyl ) p4- (4R yridi nﬁ%\ﬁ:—?ﬁ &yrroﬁe- 2-Rar boxylic acid nethyl ester
(Compound 2) t0 A re of Conpount’2¥®(25 ¢g—0. 11 nol) and net hyl

i socyanoacetate (1f. AnL, 0.11 nof) in tetré&hy gf uran (800 nL) was added
dropwi se to a m xt 0 q;«leeassi'Uﬁﬂ‘ﬁutoxid (1 0. 13 nmol) in
tetrahydrofuran (200yl) at 5 gt "acmame cl'gse to 133 nL per hour in 6
hours. (After 3 hrs e reaction 15 mxture t een then very dark
green as the product started to form M anal%ms“g the m xture indicated
the M chael addition product (M+l = 324) until ,t1h§ green color fornmed then
product peak was shown, in I\/B) After the

R4

Ry
base aq NaOH
L —

M COzMe

Clm R. Ry Ro Ry
N PA(OASY
N
//

N(TH, [\
IN —~ N O
LHMDS y/
4a
B Alternative route: }
R Ry
) IN — N OH — > IP
2)H*
L 4b —
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addi tion was conplete, the mxture was stirred for 1 hour, then diluted with
water (1 L) and extracted into ethyl acetate (1 X 500 nL, 1 X 200 nL). The
20 organic layers were washed with water (1 X 300 nL), then brine Z62@rchi2007
and dried over sodiumsulfate. The drying agent was filtered and the

sol vent rewowest/oksvavacuo to give a dark solid. This regarUBNg3/630:23d was
triturated with nethylene chloride and the resulting precipitate was
filtered to Conmpound 2 (11.2 g) as a light yellow solid. The filtrate was
purified on silica gel eluting with §5h‘i58%3et hyl acetate in hexane to give
another 2.5 g of Conpound 2 (total 13.7 g, 42%: 1H NVR (DVMSO) 6 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 (31-1, s). 67 26 March 2007 WD 2004/029040 PCT/ US2003/ 030223
OA-F N B6IN" C£H3 2a 1 ° O THE, KOt-Bu N 2 N Exanpl e 3

3- (4- Fl uor ophenyl ) - 1- nékhyl R4- (4-pyridinyl )-1 Hpyrr 'carboxylic acid 5
net hyl ester (Conpound 3 odi um hydrigdg (gP% in mn oil, 1.7 g) was
washed 3 tines vvitE, ,,n an N%uspended I n_DMI®'N > npound 2 (11.2
g, 0.38 nol) was Rid rtiorfw se while maintaining {heltenperature at 20
C using a cool 10 water bkth. @biMs edditTogosms conpl € Meact i on

m xture was stirred at ro enperature for 20 m nutegg Next, nethyl iodide
(2.4 nL, 0.039 not) was |q

R2 R1
fag.NaoH . I N\ o
R -, RRN >y
2) 2N HCI
IS
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added quickly in one portion. The resulting m xture was stirred for 45

m nutes then the excess NaH was carefully quenched with water. The m xture
was then diluted to 500 nL with water and stirred for one hour. TiMarch 2007
precipitating 15 solid was filtered and washed with water, then washed wth
pet ether awd2604290ari ed. After drying, Conmpound 3 (10.BCTUSDH05430224S

obt ai ned and was pure enough to use for the next reaction: '"H NVR (DMSO) 8
8.30-8.36 (2H, dd), 7.69 (1H, s), 7.18-7.25 (41-1, m, 6.91-7.96 (2H dd),
3.94 (3H, s), 3.51 (3H, s). FN C#eme8.1 2 /10 NNH3 CH3 CON 20 3
68 26 March 2007 WD 2004/029040 PCT/ US2003/ 030223 Exanple 4

5- Brono- 3- (4-fl uorophenyl ) - 1- net hyl - 4- (4-pyridinyl)-1 H pyrrol e-2-
carboxylic acid nethyl ester (Conpound 4) 5 Conpound 3 (10.5 g, 0.39 nol)
was di ssolved in nethylene chloride (1 L) and NBS (7.2 g, 0.40 nol) was
added portionwi se with stlrrlég After 2 hours tRje ThC (ether) and M5
showed that the reacti n@l et e.g Il e reacti n xture was washed with
di | ute sodi um bi car bon te §'_0IG$ n (3(%a and %e (200 mL). The organic
| ayer was dried ovel 1| um sul'tate and fi I Me©@e6:

COOMe H
6a 6b IT
reduction
T — \/Z_S MSC' MSOVI—S
base
11) 6c
R, R4

HNR'R" 7\
6c — > R'RN N

base R N\/l

v when R" = H w
R2 R1 R2 R1
R,NCO 7\ reduction Oy { \
T _« RHN 1
H
R/N 7
Iy
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10 The organic solution was then poured onto a bed of silica gel (500 niL)
and eluted with nethylene chloride. Next the silica was eluted with ether
to collect a yellow solution that contained the desired product. 26March2007
Evaporati on of the solvent gave a yellow solid, which was triturated with
pet ether awe2pMfoessed to give Conpound 4 (6.4 g, 48% PCTHSHNRFILDCl 3) S
8.42-8.50 (2H, dd), 6.90 15 7.09 (6H, m, 4.08 (3H s), 3.60 (3H, s). F N
NBS CH2CI2 3 O Br CH3 ONCH3 4 Exanple 5

3- (4- Fl uor ophenyl ) - 1- net hyl - 5- [ 2- ( 4- nor pholSCRA§MS &t hy! ] - 4- (4-pyridinyl)-1 H
20 pyrrol e-2-carboxylic acid nethyl esger (%orrpound 5) A m'xt#re of BI NAP
(0.345 g, 0.554 mol 2 PP (dba)®@ (0. 0183% . 0196__mmpl ) bl uene (0.5
m.) was added to an oye dried, @Hrogﬁizﬁ&ged {28 tub

equi pped with a Tefz% ~eoba!r. —Thi By Ur&O0mas —headt

stirred for 30 m nutes.i Next, cesium carl;gnate (Cpeptife g 1.08 ol ),
Conpound 4 (0.300 g, 0.RE7 mmol) and 4- (2-4ni noet mﬂl%ﬁﬁ)rp olRne (0.120 g,
0.92 nmol) were added gad the test tube WA wash&8NYWOh addBBi onal tol uene
(0.5 nL). The resulting m xture was stirred vigorously under nitrogen 69 26
March 2007 WO 2004/ 029040 PCT/ US2003/ 030223 at 1OORC. M5 anal ysi s indicated
the reaction conpl eted\af t.8 24 Br. TBEI,; PPh; Rg 1

N~

4 H N
Rs N\ N. )L - ] Ny__¢ /Ik
llm 6 H TEA,CHsCN Ri™ o Ry
Ry
1BB1
R
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reaction mxture was then cooled to roomtenperature and 0.5 nL of water

was added followed by 5 nL of nethanol. The test tube was then washed with
excess nmethanol and the mixture was filtered through Celite. The fidMaeh@007
was 5 extracted with ethyl acetate and dried over sodiumsulfate. The

or gani c | ayeo 2004029040 evapor at ed under vacuum and t he r eBCI/UB200p/0382B due was
di ssolved in nethylene chloride and purified on a silica gel 60 colum
eluting with 10% MOH in et hyl ace%:te to give Conpound 5 (0.195 g, 65%:
"HNWR (CDCI3) S 8.36-8.41 (21-1, me3 09-7.21 (2H, m, 6.88-6.95 (4H,

m, 3.85 (31-1, s), 3.57 10 (31-1, s), 3.50-3.56 (4H, m, 2.93-3.01 (2H, m,
2.39-2.45 (21-1, m, 2.50-2.30 (4H, m. F N BINAP Pd2dba3 o0 cs2co3 N1 O
Toluene NI o N4 1 CH3 ~CH3 NHZ /N\ g Exanple 6 1S
4-[4-(4-Fluorophenyl)-5-(met hoxycar bonyl ) -1-net hyl - 3- (4-pyridinyl)-1H

pyrrol -2-yl]-3,6-di hydro-1(2H)-pyridi necarboxylic acid phenyl net hyl ester
(Compound 6) Conmpound 4 (208 ng, 0.53 mmol), Conpound 6a (194 ngy, 0.565 20
nmol ; prepared according to the procedure described by Eastwood, P. R
Tetrahedron Lett. 2089, 41K,19), 3705-37R8), mdz(dba)3 (‘& 013%g, 0.0142 ol )
and tri-p-tolyl-phosphi \ (aamngﬁoro.og/ 1) ReYe add 0 an oven-dried
test tube. Next thig3t st tube-—wa&dhl e wb;t_h—t—elq,@a i“ gflL), | M sodium

N N
H H Ry
IKK 8a 8b
Ro R4
: RI" / \
Sonogashiro §4 R™
coupling
iLL
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carbonate (0.3 m-) and ethanol (0.3 nmL). This m xture was heated to 80 C
for 25 20 hours under nitrogen. Upon cooling, the mxture was diluted with
water (35 m-) and extracted into nethylene chloride. The organi QdMyeh 2003
washed with 70 26 March 2007 WD 2004/ 029040 PCT/ US2003/ 030223 water , 3

ti mes and owmoeomiotdo4dori ne, dried over sodium sul fate anBCEUsSRoewoxRs to an
oil. Purification on silica gel eluting with 60% ethyl acetate in hexanes
gave Conpound 6 (130 ng, 46% . M5 gM+1, 526) F Pd2dba3 ~0 Me P(p tol)3
I[\ 409 Me yNI \DtMe rO Me Me Scheme® 6a O 6 5 Exanple 7

3-(4- Fluorophenyl -1-nethyl-4-(4-pyridinyl)-5-(1,2,3,6-tetrahydro-4-
pyridinyl)-1H pyrrol e-2-carboxylicgacid nethyl ester (Conpound 7) 10

Compound 6 (120 ng, 0.228 mmol) edi s ved i Rzet hBnol (100 _nl)
contai ning concentraged dr ochl P~ (0.5 ml and reduced under a

hydr ogen at nosphere t '0% PdXC ( g ny) usia Paxr Aydrogenator. After
24 hours the catal yst/ fidtere resultithg fliltrate was treated
With 15 triethyl anRgieNy ol vent weseevapor at ed Qfe residue was
dissolved in ethyl acefatgg This solujion was h8d with water 3 tines,
then once with brine and dried over agijum sul % Renoval of the sol vent
in vacuo gave Conpoundmig (80 ng, Qgg’Na's an oil. (M1, 392)

Re
INN 100
Scheme 10
R R
R R 2 1
2 ! Bu;SnH, AIBN T
N > Toluene, reflux Rs
‘ Where X =Br, | IPP
o
R8 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

10 (600 mL) while stirring. The resulting precipitate was filtered and washed with
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F NNPd/C H 61 OHN/ N i M D1 M 7 20 Exanple 8

3-(4- Fl uorophenyl ) - 1-net hyl -5-(1-piperazin yl)-4-(4-pyrid inyl)-1 H pyrrole-
2-carboxylic acid nethyl ester (Conmpound 8) 71 26 March 2007 WO 2D®¥ 6407000
PCT/ US2003/ 030223 Conpound 8a (Exanple 6 synthesis) (440 ng, 0.890 mmol) was
di ssol ved i Woee4h2pgme chl oride (200 nlL) containing tri fPCaaISe®seionzs acid (3
m.) and heated to reflux for 16 hours The reaction m xture was cool ed and
5 evaporated in vacuo to give an oil. The oil was dissolved in ether and

washed with Yters thespllowad doalidenpn ditayacuy) filter & 4 boyrsdagjve t hen W|th
brine. The o i I SR

dropwi se with cgﬁﬁbﬁu.hﬂgﬁ%‘;ﬁ% B%chﬁ'égé 8§lu tqunmigmgr(g?(g ?ygswas filtered
and washed wi t(ﬁHﬂﬂid76794-8[®&(Mlm)j 7v%05(1dt spd.56+d60 (2Bicdd)n7at8-BR27G2Hp gi ve the
di hydr ochl ori de salt of 10 Conpound 8 (334 ng, 80%. FF TFAO~NNOO

dd).
CN N
CHO ~"
F 0 + [N KeCOsp N
1a N N/
5 1b 1

Example 2
3-(4-Fluorophenyl)-4-(4-pyridinyl)-1H-pyrrole-2-carboxylic acid methyl ester
(Compound 2)
10
A mixture of Compound 1 (25 g, 0.11 mol) and methyl isocyanoacetate
{10.7 mL, 0.11 mol} in tetrahydrofuran (800 mL) was added dropwise to a
mixture of potassium-t-butoxide (15 g, 0.13 mol) in tetrahydrofuran (200 mL) at
5 °C, at a rate close to 133 mL per hour in 6 hours. (After 3 hrs the reaction
15  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 compilete, 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
20 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 fiitered to Compound 2
(11.2 g) as a light yellow solid. The filtrate was purified on silica gel eluting with
25 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), 6.88-7.00 (2H, dd), 3.65 (3H, s).
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M O-M HN JN N O ne 8a 8 Exanple 9

5- Am no- 3- (4-fl uorophenyl ) -1-net hyl -4-(4-pyridinyl)-1 Hpyrrole-2- I5
carboxylic acid nethyl ester (Conpound 9) A mxture of Conpound 9a2¢ Meachp2(®7
5 synthesis) (0.350 g, 0.715 nmmol), 2.9 equivalents of sodium acetate
(0.170 g, 2wWOoRnom92¥0¥0 and 1.8 equival ents of hydroxyl anPa®UR3eds/eseresor i de
(0.0894 g, 1.287 mml) was stirred 20 in nmethanol (10 m-) in nitrogen

at nosphere. The reaction m xture was then refluxed for '24 hours, cool ed,
diluted with ethyl acetate (250 mg and the qgganic Layer was washed with
0.1N NaOH (1 X 100 ni) and drie& gVer cosadi u ‘
filtered and the sol vent renoved”in ™~ vacuo to gi¥e aywy te solid. The solid
was di ssolved in nethylene chloridma and 25 purifigdgdon silica gel eluting
with 50% et hyl acetate in hexhnes to afford Conp 99(0.220 g, 94.5% as
a white solid. M5 (M1, 326) 72 26FMerten 2007 WD R004Y 029040

PCT/ US2003/ 030223 FF N SE lie O Me OMe  Ph Ph Y 9a80&xanpl e 10

3- (4-Fl uorophenyl ) - 1- net hyl - 5- (4- met hyl - 1- pi per azi nyl )-49'('34- pyridinyl)- 5
1H pyrrol e- 2-carboxylic acid nethyl ester (Conpound 10) Sodium

triacet oxyborohydride (250 ng, 1.17 mmol) was added

Example 3

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

Sodium hydride (60% 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 mof)
was added portionwise while maintaining the temperature at 20 °C using a cool

10 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

15 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
enaugh to use for the next reaction: 'H NMR (DMSO) & 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). -

F
N==
CH NaH N\ ¢
2 .
/' \ 0
|
o
CHj \CH3

20 3
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portionwise to a rapidly stirring solution of Conmpound 8 (115 ny, 0.292
nmmol) and 37% f or mal dehyde in water (25 ng) in dichloroethane (2 nlL). After
1 hour 10 the reaction was conplete as determ ned by M5 and TLC. T2feMarch 2007
reaction mxture was quenched with 2N sodi um hydroxide (0.5 nL). The
product waswWoesawWeed i nto ethyl acetate and washed wi PART/HPIPNH0RBt er
drying over sodium sulfate the solvent was renoved under vacuumto give
Compound 10 (97 ng) as an oil which vvai%%urel by NMR This oil was dissol ved
in ether and 1 N HC 15 in ether was ad 85 se and the resulting
precipitate was filt e ] 4 Gpéthandl (4lhvedinwne st pm at 60 C
to give di hydrochl or%g%s%?\?qggﬁog%y#ggﬂﬁdhﬁo ?56(4;!83“. rI\\gyl( I\/pr),{%Q) 20 73 26
March 2007 WO 2004/ 029040caramylisacidanetbyzsteriCompamid dhc) 3 HCHOf'N O 8
Me-N'"'" I'Ne O --Me 10 Exanple 11

3- (4-Fl uorophenyl ) -1-nmet hyl -5-[ met hyl [ 2- (4- nor phol i nyl )et hyl ]am no]-4- 5

(4- pyridingl) - 1H pgbhpoand 3480 Bay W.3xmal whsrdissuiedEintméthjicasealofide 11)

Sodi um hydride (60%.in _mneral oil, 0.0426 (g% was washed 3 tines with
hexanes and sl3pehdiBS (72 onsé0 Mmol) was addadiperiienwisewthsstiingoiieihBows (0. 390

The stirred Mt Ire tanen ar e HbREe BE I b R D R To de
(0.128 g, 0. 90mxtoreowds washedhwith dikete $odiuint kicgrbionatmeolglion (306 mThand

brine (200 mL). The organic layer was dried over sodium sulfate and filtered.

10  The organic soiution was then poured onto a bed of silica gel (500 mL) and

eluted with methylene chioride. 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-

15  7.08 (6H, m), 4.08 (3H, s), 3.60 (3H, s).

==

NBS
CH,Cl, \_7/

3 —

& O0—Z
I
(4
/
o
I
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Example 5
3-(4-Fluorophenyl)-1-methyl-5-[2~(4-morpholinyl)ethyl]-4~(4-pyridiny!)-1 H-
20 pyrrole-2-carboxylic acid methyl ester (Compound 5)

A mixture of BINAP (0.345 g, 0.554 mmol), Pdx(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

25  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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reaction was nonitored by M5 and TLC (eluting with 5% MeOH i n et hyl
After an hour, water (5 nmL) was carefully added and the reaction
m xture was extracted with ethyl acetate. The extracts were washedamatch 2007

acetate).

brine 15 3 tines then dried over sodiumsul fate and the sol vent
vacuo. The wpromwessmnas purified on silica gel

I n et hyI acetate to give Conpound 11 (0.994 g, 51%: 1H NWR (CDCl 3)
08.38-8.42 (2H, dd 7.05-7.10 (21-1, m, 6.89-6.95 (4H m, 385(3H
(41210 C BSsangigsis indicaggd the. rg@ct@ng@n(mﬂed@‘ter%m (be-1, s),

3.67-3. 69
2.33-2.42

O-Me 20 1(12%51‘;%5%/5’}'cH%Ué?%&%’4T&BMSm§%§%B@ 8&@29@ arrgll e

3- (4- Fl uor ophm;la)jdéd rmrohr,eb -5 i (ofendtirhsall Thetestiupe pasdzémnyashel with

pyridinyl)-

sol ution of

chloride (§ n*ehra@éd wﬂﬂ%ﬂ beeteoind &ridd GlelrisbaRin? Stk OTne orodmes

mg, O.254

The i xt ure wwergeyvaposatetigindar vieguus amdathemskﬂtlnml

o el ctibde; 8 bietiin A SBer PAFED SoliCut B wipadased W 10

chl oride |

mol ) and triethylamne (0.5 m-) in nethyl ene ?orlde(SO

water, then b

MeOH in ethyl acetate to give Compound 5 (0.195 g, 65%): "H NMR (CDCl3) &
8.36-8.41 (2H, dd), 7.09-7.21 (2H, m), 6.88-6.95 (4H, m), 3.85 (3H, s), 3.57
10 (3H, s), 3.50-3.56 (4H, m), 2.93-3.01 (2H, m), 2.39-2.45 (2H, m), 2.50-2.30

(4H, m).
F
N=
BINAP \ 7/
szdba3
0 Cs,CO
Toﬁxeng / \ 0
_ _ HN™ °N
., 0L
\) CH3 CH3
L/NHZ [N] 5
O
Example 6
15 4-{4-(4-Fluorophenyl)-5-(methoxycarbonyt)-1-methyl-3-(4-pyridinyl}-1H-

pyrrol-2-yl}-3,6-dihydro-1(2H)-pyridinecarboxylic acid phenylmethyl ester
(Gompound 6)

Compound 4 (208 mg, 0.53 mmol), Compound 6a (194 mg, 0.565
20 mmol; prepared according to the procedure described by Eastwood, P. R.
Tetrahedron Lett. 2000, 41(19), 3705-3708), Pd,(dba); (0.013 g, 0.0142 mmal)
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
25 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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solvent in vacuo gave an oil which was purified on a preparative TLC plate
eluting with 60% ethyl acetate in hexanes to provide Conpound 12 (30 ng,
25% . M5 (M1, 473) F N CH38Q2CI Et3NO[--"\NO N M-S~N~ i O 2dMMechMn07
12 15 Exanple 13

5- [ 4- [ ( Et hyWwardoowazeao bonyl | - 1- pi per azi nyl ] - 3- (4- f | uor oplremyis)oodesoeishyl - 4- (4-
pyridinyl)-1 Hpyrrole-2-carboxylic aci d nethyl ester (Conpound 13) 20

Sodi um hydride (60%in mneral oil, my) was washed 3 times with hexanes
and suspended Water@Himes @neionce wh;ttmaddrse Q@ spgiunpsyliaie and eyapatateddaded

portionw se a h rdi I

| socyanat e (1%&?{3’ %éj@ééﬁgmw%ﬁﬁcgé& Jdgf%g%nhz&%"%eft%gg% th@%n%%(% g gﬁ w
stirred for 4d&np6unJB€{1B@m§, 4e%)MvS (M1 \§26) t hen quenched wit h wat er 25
and extracted into ethyl acetate. The organic |ayers were washed wth _water

then brine. After drying over sodiumsulfate, the solvent wgs r enoyed’and
the residue was pyrfiied on a preparativeglhG pl g Wyt h % et hyl
acetate 75 26 Mar 07 WD 2004/ 02040 )3J82 | s to
gi ve Compound 13 (8 as an oi P~(Thi s oils was d ' er and IN
HCl in ether was added nd Me resulting pregipita
O/I\Me
Me
5
Example 7
3-(4-Fluorophenyl)-1-methyl-4-(4-pyridinyl)-5-(1,2,3,6-tetrahydro-4-
pyridinyl)-1H-pyrrole-2-carboxylic acid methyl ester (Compound 7)
10

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 filtrate was treated with
15 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)

20

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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was filtered, washed with ether and dried under vacuumat 60 C to give the
hydrochl ori de salt of Conpound 13 (75 ng). M5 (Mtl, 466) F S-N F-N=C==0
H3C O 8 Fi3C NaH ~NNOCH3 H\W\ NJ CTH3 5 0 13 Exanple 14 26 March 2007
5-[4- (3- Acetyl phenyl ) - 1- pi perazi nyl ] -3-(4-fluorophenyl)-1-nmet hyl -4-(4

pyri di nyl) - Wd-yg0nelse- 2- car boxylic acid nethyl ester (Cogpaisisdsdthrs 10
Pd2(dba)3 (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- br onbacet ophenone (0.028 nL, 1.0 eq.), Conpound 8 (0.100 g, 1.20 eq.),

Cs2CO3 (0.094 g, 1,40 ) t ol 1 n tially 15 added t
t he tubt(a. The gixtgpg‘ " QZiﬁggEéﬁ'%PF?e&%q%ﬁ?%@x@%@g&%H# U | nga tg rogm
tenperature, Td'ik%o%éWﬁ%tﬂ}@ém%ﬂléﬁd@@%ﬁﬂ)%%niﬁ@%ﬁﬂufokcliétﬂié‘écfd%‘ﬂ_?_ﬁie‘

Celite to renove the insol'ubles and extracted into ethyl acetate.
organi ¢ ext r @t hgatedtagaiux for 1A hatitser Thadicagtionrefureowmseecled fade and

concentrated i e ' [ i Li

chr omat ogr gphye Qg%grgﬁ?ﬁggg%o goeﬁ%e%h@? hgﬂ %%qtr?&asv@?%%n‘i’ egﬁelﬁ%}%c\%% hyl

acet at edi n hFXﬁQ@tdr@te@LSdeliurﬁlgimmml telsﬂol(lﬁkﬁ} @ tirge)s)gmeawwﬁ l?]rtnesoThai. d‘((j)o(rjrpound
14 was dissolved iin ether and a sol uf.ion I HCl in ether was e

dr opwi se unt i 0rganig lBYersi wereSrief VRE 30 ‘W(—?U&?@cﬁ% tl’%ﬁt%d\ﬂﬂ%o"t‘!%&’ght"r'\gt ed in

vacuo fol | oweq, BschRliEBRid. The resulting precipitate was filttered and washed with ether.
The solid was dried under vacuum at 60 °C to give the dihydrochloride salt of
10 Compound 8 (334 mg, 80%).

F
N==
\_/
TFA
0 (\N O —
>/ NS o
(8] VMe ~Me
)V 8a
Example 9

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

20 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

25  purified on silica gel eluting with 50% ethy! acetate in hexanes to afford
Compound 9 (0.220 g, 94.5%) as a white solid. MS (M+1, 326)
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chromat ography eluting with ethyl acetate to give the HCl salt of Conpound

25 14 (16.5 ng). 76 26 March 2007 WD 2004/ 029040 PCT/ US2003/030223 N F O

Pdzdba3 O Br BINAP H3C | H3C/ g NO ~ N Ci3 O 14 CH3 Exanpl e 26March 2007

5-J( Di et hyl am no) nmet hyl i dene] am no] - 3- (4-fl uorophenyl} 1-nethyl-4-(4- 5

pyri di nyl) - wid-2poaroeskse- 2- car boxyl i ¢ acid net hyl ester (Ceopwszds/din)23

5- Am no- 3- (4-fl uoro- phenyl ) - 1-net hyl -4-pyridin-4-yl-1 Hpyrrole-2 carboxylic

acid nethyl ester (50 ng, 0.15 mmol) was stirred in DMF (0.12 nL).

Di net hyl f or mani de di met hyl acetal (0.4£2 nl, 0.92 nmmol) was added _and the 10

m xture stirred at roomte e{for 16 hours. The sol vent was

concentrated in vacuo ang t’ ' ng residue was , : n net hyl ene
e/ sol ut'gg was dri 304 and

concentrated in vacuo. The rs |d e was cr
hexanes. The crystals were drjed\undg hi
(0.0421 g). MB (M1, 381) F A

N
!
/k L oMme | e OMe
Ph

Ph

Example 10
3-(4-Fluorophenyl)-1-methyl-5-(4-methyl-1-piperazinyl)-4-(4-pyridinyl}-
5 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

10 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

15 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)

20
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HBC OCH3 O 9 INN DW H3Q N/ OHCCH3 \CH3 3 15 Exanple 16

3-(4-Fl uorophenyl ) -5-[ 3- (phenyl net hoxy) propyl ]-4-(4-pyrid inyl)-1 H 20
pyrrol e-2-carboxylic acid ethyl ester (Conpound 16) 26 March 2007
1- (4-Tol yl sul fonyl ) - 1- (3- benzyl oxy- propyl ) net hyl isocyani de Conpound 16a
(29.84 g, Owoad6@oemk) and et hyl 4-fluoro-D-[(4- 77 26 MecthisfoHis02280
20041029040 PCT/ 1JS2003/ 030223 pyri dyl) met hyl ene] benzeneacetic acid Conpound
16b (23.5 g, 0.0869 nol) were dissolved in dry THE (200 nlL) and added
dropwise to a cooled (0 C) mxture of potassi t - but oxi fe (9.8 g, 0.0869
mol) in dry THE (400 nlL). After the addition ke, the m xture was
stirred for 1 hour then poured into 5 H20 (1408 N '
et hyl acetate (2 X 500 ni). Thmaggm)sc | ayers ware /vasShed with water (100
nm.), dried over sodium sulfate oMb evaporated in faduo Ho give an oil.
Trituration with acetonitrilge gave an inmpur siFfid,~waf'ch was purified on
silica gel eluting with 70% &t hyl acet at Mei N xanges. dgecrystallization
fromethyl acetate gave Compound 16 (1.9 g). MS 10v¢ M1 me73) F BnO F
COOEt KO-t-Bu N~ 1 \ 10

Example 11
3~(4-Fluorophenyl)-1-methyl-5-[methyl[2-(4-morpholinyl)ethyl]amino}-4-
5 (4-pyridinyl)-1H-pyrrole-2-carboxylic acid methyl ester (Compound 11)

Sodium hydride (60% in mineral oil, 0.0426 g) was washed 3 times with
hexanes and suspended in DMSO (15 mL) and cooled to 5 °C. Compound 5
(0.390 g, 0.89 mmol) was added portionwise and after the addition was
10  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 ethyl
acetate). After an hour, water (6 mL) was carefully added and the reaction
mixture was extracted with ethyl acetate. The extracts were washed with brine
15 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 (CDCls) 08.38-8.42 (2H, dd),
| 7.05-7.10 (2H, m), 6.89-6.95 (4H, m), 3.85 (3H, s), 3.87-3.69 (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).

20 11
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-\ o Tos NC NBnON CEt 44 16a 16b 16 Exanple 17

3-(4- Fl uor ophenyl ) -5-(3- hydroxypropyl)-1-net hyl -4-(4-pyridinyl}1ti 15

pyrrol e-2-carboxylic acid ethyl ester (Conpound 17) A solution of 26dvipebr607
16 (1.55 g, 0.0033 nol) in ethanol (125 m-) containing concentrated HCl
(0.3 m-) e 200d@2od4t 0 10% Pd on carbon (0.2 g). This R€KUBR083/636223 pl aced i n
a hydrogen atnosphere for 16 hours on a Parr 20 hydrogenator at 50 PSI. The
m xture was filtered through Ceiite and trletgglanine (1.0 mM-) was added
to the resulting solution, foll owed by ion in vacuo to give a

solid. The solid wa Q)ﬁlud%h )_nf H1e?ﬁ;}‘-‘6' [46(5[%%@'5‘"0%’?}%5’?)3")32%2%' Lavigs hed with

water (3 X 50 nL). e or gahi ayers wer'e di um fate and

concentrated in vpmtmnyl)aﬂgmyﬂoléemmammdylib?ac(d)m'e&)ges@ﬁ(@ﬂ%ﬁ:wsdeﬂﬂbhl te solid:
M5 (M+1l, 383) 78 26 March 2007 WD 2004/ 029040 PCT/ US2003/ 030223 F N Pd/ C
Hz 16 \ O N HOCH3 OCH 3 17 '

5 A solution of methane sulfonylchloride (20 pL, 29 mg, 0.253 mmol} in
methylene chloride (b mL) was added dropwise to a stirred solution of
Compound 8 (100 mg, 0.254 mmol) and triethylamine (0.5 mL) in methyiene
chloride (50 mL). The mixture was stirred for 4 hours then water was added
and the methylene chloride layer was diluted to 100 mL. The organic layer was

10  washed with water, then brine and dried over sodium sulfate. Removal of the
solvent in vacuo gave an oil which was purified on a preparative TLC plate
eluting with 60% ethyl acetate in hexanes to provide Compound 12 (30 mg,
25%). MS (M+1, 473)

CHaS0.Cl

8§ —

EtsN

12
15
Example 13
! 5-{4-f(Ethylamino)carbonyl}-1-piperazinyl]-3-(4-fluorophenyl)-1-methyl-4-(4-
/ pyridinyl)-1H-pyrrole-2-carboxylic acid methyl ester (Compound 13)
20 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
25 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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Exanpl e 18 3-(4-fluorophenyl)-1-nethyl-5-[3-[(nethyl sul fonyl)oxy]pro
pyl]-4-(4-pyridinyl)-1 H 5 pyrrole-2-carboxylic acid ethyl ester (Conpound
18) Conmpound 17 (0.7 g, 0.0018 nol) was conbined with triethyl am nz Match3207
m., 0.0037 nol) in methylene chloride (50 nL) and cooled to 10C

Met hanesul foeeb@RWdé de (0.16 nL, 0.0020 nol) was addedPETHSAN0030223d t he 10
resulting mxture was allowed to warmto roomtenperature. The m xture was
diluted with methylene chloride (50 ni) and washed with water (30 nlL). The
organi ¢ | ayer & hexesestq ae Sempaing 13(&3moaes aamd- SWis et weedisspivedda to
give an oil. ' [ el | ] t QU¥h t hrough a
bed of S 2 ?@b%ﬁfheﬁqgﬁp%ﬁ%%%%gl(ﬁg@)gltgg%gl.e tﬁ‘E%)geporlat onb@}@t@he sol vent
in vacuo 15 wasdéhtcadpoasitedwitli 6theBagd dé@dqundar wacuuin at 605°G ta-dive $¥%5) F

gﬁ? i?éﬂjorEggEB)%I%)Z'D“?E?%%/%%@P“-gg‘i"@ggﬂyﬁ&réﬁé’i‘ﬁﬁg M%%%G%%- (4-pyridinyl) -

1H pyrrol e-2-carboxylic acid ethyl ester (Conpound 19) 79fF26 March 2007 WO
2004/ 029040 PCT/ 0s2003/ 030223 A m xture of Compound 18 .15 g, 0.326 mmol),
mor pholine (0.5 m-) and nethylene chloride (2x=) ef l uxed for 16
hours. The m xture was cool ed god.dig uted w th/nethyl chloride (-100
m.), then washed with \/vaterH N 0

3

8 —— H¢

NN o
NaH w(\\/’(I:OCHa

Example 14
5-[4-(3-Acetylphenyl)-1-piperazinyl]-3-(4-fluorophenyl)-1-methyl-4-(4-
pyridinyl)-1H-pyrrole-2-carboxylic acid methyl ester (Compound 14)
10
Pd,(dba); (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.), Cs2CO;3 (0.094 g, 1.40 eq.) and toluene (1 mL) were sequentially
15 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 suifate and concentrated in
vacuo. The resulting residue was purified by column chromatography on silica
20  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 salt of Compound
25 14 (16.5 mg).
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(3 X 50 nL). The organic |ayers were dried over sodiumsulfate and 5
evaporated in vacuo to give Conpound 19 as an oil. This oil was dissolved in
ether and 1 N HC in ether was added dropwi se and the resulting praMatrdhalo97
was filtered, washed with ether and dried under vacuumat 60 C to give the
di - hydr ochworzoekmeadt of Conpound 19 (100 ng). M5 ( Mt1pct@8300370302¢3CCNH n
18 in O NO-/ M 10 19 Exanple 20
3- (4-fluorophenyl)-2- (et hoxycarbonyl)-4-(4-pyridinyl)-1 H-pyrrole 1
propanoi c acid methyl ester (Conpound 20) 15 Conpound B=(0. F1. 93 nmol )
was refluxed with a catapytic anoumy,dph, potassiumt-b , &
nmet hyl acrylate (6 nlL) ufide Ttﬁh\lAiRaaction was nonitoxed TLC. After 1
hr, the reaction m xt Hs®€ ool ed—to—ToomC er gtuxe at the excess
nmet hyl acryl ate was renove n vacuo8 The 20 r ' V9p in water
(15 nmL) and ethyl acetate (20 nL). The aqueou ayer—was & acted with
ethyl acetate (2 x 15 nmL). The conbined organic |ayejf we & vva\sm-gd wth
wat er, brine and dried over anhydrous potassium carbonate. Filtration
through Celite and concentrati on gave the crude material. Purification by
chromat ography (silica gel 60, 55% et hygf‘gﬁ’é%&%at e/ hexanes) vyi el ded
Compound 20 (0.707 g, 96%: MS (M+1l, 38
5-[[(Dimethylamino)methylidene]amino]-3-(4-fluorophenyl)-1-methyl-4-(4-

5 pyridinyl}-1H-pyrrole-2-carboxylic acid methyl ester (Compound 15)

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

carboxylic acid methyl ester (60 mg, 0.15 mmol) was stirred in DMF (0.12 mL).

Dimethylformamide dimethylacetal (0.12 mL, 0.92 mmol) was added and the
10 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 MgSO, and

concentrated in vacuo. The residue was crystallized by trituration with

hexanes. The crystals were dried under high vacuum to obtain Compound 15
15 (0.0421 g). MS (M+1, 381)

F
N==
HsC OCH3
H (\)/N‘<OCH \ /
? 3 : . / \
9 N
DMF N
! CHy “CH,
HiC
15
Example 16
3-(4-Fluorophenyl)-5-[3-(phenylmethoxy)propyl]-4-(4-pyridinyl)-1H-
20 pyrrole-2-carboxylic acid ethyl ester (Compound 16)

1-(4-Tolylsulfonyt)-1-(3-benzyloxy-propyl)methyl isocyanide Compound
16a (29.84 g, 0.0869 mol) and ethyl 4-fluoro-0-[(4-
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26 March 2007 WD 2004/ 029040 PCT[US20D3/030223 F ~COzZMe 2 KO- f-Bu ~ VN
MQ2C O M@ 20 Exanple 21

7- (4- Fl uor ophenyl ) - 2, 3-di hydr o- 1- oxo- 6- (4-pyridinyl)-1 26 March 2007
H pyrrolizi ne-2-carboxylic 5 acid nethyl ester (Conpound 21) Conpound 20
(0.5 g, 1.3womnmup29eas m xed with dry toluene (20 nL) anecT/esadoansoazet hoxi de
(25% wt in nethanol, 1.05 eq.) was added dropw se. The reaction m xture was
heated to 80 C under N2 and nonitored by TLC. After 10 1.5-hr, the reaction
was conpl et edpmamﬁhwﬂlte@mn@wt@(ﬁci%Clomnﬂundﬂﬁbr(aﬁlﬁr@, &B8UMOlt ed with
aq. NH4Cl an ate. 1, I o}k et hyl
setate (3 x 5oLy S Ga00HT] e B0 ardFiab ) RISHER (Y Ve
brine and dri mikturessf patasgilinetbutoridie (8183 (0L GBED. mdNén dryeBidlF (40mEQl Afteon was

fil dth h ' , d. i [ d the 1 I due,
bur | 1 ed by CHBHERIES SPTOREIS B3 GUtUre WARRBeRy P hOEuBMe] RayTSH il
Exogpngilgdzgsl (Ro831460 m3 %hd Mraéttts Into 28 abetafts (3 RNBEYINL)20rhe (PgabicC2Me 21

layers were washed with water (100 mL), dried over sodium sulfate and

evaporated in vacuo to give an oil. Trituration with acetonitrile gave an impure

solid, which was purified on silica gel eluting with 70% ethyl acetate in

hexanes. Recrystallization from ethyl acetate gave Compound 16 (1.9 g). MS
10 (M+1,473)

BnO COOEt

\ KO-1-Bu

N=

N

Tos NC \ BnO N

16a 16b 16

Example 17
3-(4-Fluorophenyl)-5-(3-hydroxypropyl)-1-methyl-4-(4-pyridinyl}-1H-
15 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 HC| (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

20 hydrogenator at 50 PSl. 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,

25 60%) as a white solid: MS (M+1, 383)
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20 7-(4-Fl uorophenyl)-2,3-di hydro-6-(4-pyridinyl)-1 Hpyrrolizin-1-one
(Compound 22) 81 26 March 2007 WD 2004/029040 PCT/ US2003/ 030223 Conpound
21 (0.237 g, 0.677 mmol) was refluxed with sodium hydroxide (54. 26¥aradhr2007
water (15 m-) for 3 hr and then cooled to rt. The mxture was neutralized
W th dilutew@eeedozstdei d until pH value is close to 7. TRETA§IOHWE22H xt ur e
was extracted with ethyl acetate (3 x 20 nL). The conbined 5 organics were
washed with water, brine and dried over anhydrous sod%un1 sul fate. The
solution was then filtered through silica gel-Celite pad and concentrated
in vacuo to give Conpound 22 (0.194 g, 98%n=\B ( 293) F N ag. NaCH 21
\' O N 22 10 Exanple 23 Pd/C
1- (4- FFl uor ophenyl ) -5, &, 7, 8-t et r ahligr o- 3- [ L2
0X0- 2-(4-pyridinyl)-7-indoli 26neearboxylic acip 0
Compound 23a (0.25 g, 0.476 mmvl) (Exanple 5 sy s¥s) and 15

pot assi umt-butoxide (0.059 g, 0.5 mmol) ye ted i n anhydrous THE (5
m.) and the resulting m xture was refluxed\for 1Chg undgr N2. The m xture
was then cooled to roomtenperature, quenched with aq.CNH4CI and diluted
with ethyl acetate. The aqueous portion was extifacted with ethyl acetate (2
x 20 nmlL). The conbined organic | ayers were washed with water, brine, dried
20 (anhydrous sodiumsulfate), filtered through Celite and concentration in
vacuo Example 18

ol inyl)ethyl]am no]-s--
“ester’ (Conpound 23)

3-(4-fluorophenyl}-1-methyl-5-[3-[(methylsulfonyl)oxy]propyl}-4-(4-pyridinyl}-1 H-
5 pyrrole-2-carboxylic acid ethyl ester (Compound 18)

Compound 17 (0.7 g, 0.0018 mol) was combined with triethylamine

(0.52 mL, 0.0037 mol) in methylene chioride (50 mL) and cooled to 10°C.

Methanesulfonylchloride (0.16 mL, 0.0020 mol) was added dropwise and the
10  resulting mixture was allowed to warm to recom 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 ofl. This oil was dissolved in ethyl acetate and purified through a bed of

SiO, (~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=
CH,S0,CI N\ /
17 —> N
\,-0 Il 0
Me /S\\ Me \\Me
0
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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gave the crude product. The crude material was purified by chromatography
(silica gel, 8% nethanol/ethyl acetate) to yield Conpound 23 (0.14 g, 609%:
M5 (M1, 493) 82 26 March 2007 WD 2004/029040 PCT/ US2003/ 030223 PBeRvViafsh 2007
ON2CeK(t OH Oz ~\H N H COzMe 23a 23 Exanple 24 1-(4-Fluorophenyl)-6,7-d
I hydr o- 3- f [woQdree®#phol i nyl )et hyl ] am i no]-2-(4-pyri di hgT/s2083/030223

8(5H) -i ndol i zi none (Conpound 24) Conpound 23 (89 ny, 0.18 mml) was refl uxed
wi th sodi um hydroxide (29 ng) in water (3 nL) for 3 hr and then cooled to
room t enper at ure. SKikigre sbCompound ¢8 (Kil) oneS26 anmbl)] nprehbdiod (BAdnithe

resul ting m xt f
conpl et ed and? ﬁggneﬁ@ﬁ? %‘ﬁ)gﬂ&? Q%@Fgwg?e ﬂufé g@ﬂ%%“h% J@ggﬁguuﬁlw\égdroxi de
sol uti on was adsled ahd dauhedwﬁﬁrhetmlén\e%lmdé%%@mu Tthen agished ithlvester was
then extracted with eth acetate (3 x 1 i ned organic |ayers
wer e washed w? SRk} 1Y’Eﬁ'?ﬁ9@”'°d?¥%“@\r/%a é{jﬁ%‘{ﬁ{ m§gﬁﬁtﬁrﬁ"§ul fate and
filtered throy t; é;;gl@ MRS dT
col um chrgmato rape’d ?ﬁ 0 maeﬂ‘g nolbg hdnlla acet grt]g g?;l..\{/se(pi %’%ﬁ%‘gégé{b(ﬁ ny,
99% : M5 ( M+lethedand AN HMCI in ether was added dropwise and the resulting precipitate
was filtered, washed with ether and dried under vacuum at 60 °C to give the di-
hydrochloride salt of Compound 19 (100 mg). MS (M+1, 452)

F
N—'
Q NH \
O/ﬁ
18— SN 0
ll\l O\/Me
Me
10 19
Example 20

3-(4-fluorophenyl)-2-(methoxycarbonyl}-4-(4-pyridinyl)-1 H-pyrrole-~1-
| propanoic acid methyl ester (Compound 20)
15
Compound 2 (0.57 g, 1.93 mmol) was refluxed with a catalytic amount of
potassium-{-butoxide (21 mg) in methyl acrylate (6 mL) under N2. 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
20 residue was taken up in water (15 mL) and ethyl acetate (20 mL). The
agueous layer was extracted with ethyl acetate (2 x 15 mL). The combined
organic layers were washed with water, brine and dried over anhiydrous
potassium carbonate. Filtration through Celite and concentration gave the
crude material. Purification by chromatography (silica gel 60, 55% ethyl
25 acetate/hexanes) yielded Compound 20 (0.707 g, 96%): MS (M+1, 383)
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1). ag. NaOH/ \ 23 2).6N HC ON,/--N/ \ NO H 24 Exanmple 25 20

4- (4- Fl uorophenyl } 3- (4-pyridi nyl)-1H pyrrol e-2-carboxylic acid nethyl ester
(Conpound 25) Conpound 25a (25 g, 0.11 nol) and net hyl i socyanoacel@tMarch 2007
(Conpound 2a, 10.67 nmL, 0.11 nol) were dissolved in dry tetrahydrofuran 83
26 March 2083 20048292804/ 029040 PCT/ US2003/ 030223 (800 nikCEHEs200Hese23dr opw se
to a solution of potassiumt-butoxide (15 g, 0.13 nol) in dry
tetrahydrofuran (200 nL) at O C under nitrogen. The drip rate was kept at
-133 nL per hour and the addition was conpleted in 6,hours. Upon conpletion
the reaction mxture was stirred for anot nen diluted with 5
distilled water. The resulting ecipitat®
air- dried to give Conpound 25%(26C®.M¢ 80°
FF-2a0/ CMKOt Bu N 25a_0, H,M 25 anpl e 26

4- (4- Fl uor ophenyl ) - 3- (4- pyr i“di n%(l))té&H- pyrr ol ek2-hstpanol ( Conpound

N
0)
MeOzC\) \Me
20

Example 21
7-(4-Fluorophenyl)-2,3-dihydro-1-oxo-6-(4-pyridinyl)-1H-pyrrolizine-2-carboxylic
5 acid methyl ester (Compound 21)

Compound 20 (0.5 g, 1.3 mmol) was mixed with dry toluene (20 mL) and
sodium methoxide (25% wt in methanol, 1.05 eq.) was added dropwise. The
reaction mixture was heated to 80 °C under N, and monitored by TLC. After

10  1.5hr, the reaction was completed. The 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
CO,Me
21
Example 22

20  7-(4-Fluorophenyl)-2,3-dihydro-6-(4-pyridinyl)-1H-pyrrolizin-1-one (Compound
22)
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10 26) Lithium alum numhydride (1.0 Min THF, 11 nL, 0.036 not) was added
portionw se under nitrogen atnosphere to a solution of Conpound 25 (11.4 g,
0.036 nol) in tetrahydrofuran (400 nmL). The reaction was conpl et e 2fMarch200%
hours. Upon conpletion the reaction m xture was quenched with H20 (5.0 ni),
1.0 M NaOH ¥0.2m4/429030 and H20 (5.0 ml -) successively. ThBCHUN003/B0223s
filtered through Celfte and evaporated under vacuumto give a tan solid.

The solid was dissolved in nethylene_chloride and purlfled on silica gel
eluting with 50% e@wpoumaﬂé@&% 6 ﬂ@%émolr)waéfreﬂﬂ@dwﬁh) fém26 (8.94 g,

90% as a lig H 26
Exanpl e 27 4- Fﬁ’ﬂ@?ﬁg?% Iﬁg"ﬁiﬁpyrl |ny ﬂﬂ% Cc%%fdéto\zwne anol 84 26
Mar ch 2007 V\mmmaszs@amnma‘mszmm/mﬂ@aeldrmmhahe@me‘|em:mse t¢ Confmund 27)
Met hanesul f on chl or 2. 56 de room
t enperat ure t% WU P (ﬂstﬁ’ﬁtrgtfegfw'%o Lﬂ?ﬁ aé%?"féag E) aﬁt?z%“%?‘? in5
pyridine (85 Biga iﬁélvb@ewmédwmr\m&nbnfr@@nd@ﬁ@alo@araih & seiurponcent r at ed
under a streamof nitrogen to npound 27 éj gjsg | as an a dry bl ack

¢

solid whi ch wedfaiged hwsohnaeﬂ “mrthmﬁltqsaq! thrpegh sijea Wepadapdy) " F
MSQ2A VNN pysheintSitezfinDabiio t ive Compound 22 (0.194 g, 98%): MS (M+1, 293)

22

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

Compound 23a (0.25 g, 0.476 mmol) (Example 5 synthesis) and

15 potassium-f-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 aq. NH,Cl 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

20 (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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Me ~0 27 10 Exanple 28
4- (4- Fl uorophenyl ) - N- (phenyl net hyl )-3-(4-pyridinyl)-1

H pyrrol e- 2- net hananm ne (Conpound 28) A 10-fold excess of benzyl a2 Mardh2007
m.) was added at room 15 tenperature to a stirred solution of Conpound 27
(0.50 g) inwoy2pdad29940 (10 m -) whil e under nitrogen. Th&CTA&00B/039228 Xt ur e
was concentrated under a stream of nitrogen for 24 hours to give a bl ack
oil. M5 (Ml = 358). The oil was dissolved in nethylene chloride and
purified on silica gel elr\]J_ing wi th 50% ethyl acetate in hexaffes to afford
Compound 28 (0.340 g) asza Nig an solid: M5 20 (M
27 pyridine N H 28 85

Exanmpl e 29 KO-£-Bu
7- (4- Fl uor ophenyP)/-\ll 2,3, 4- ket ahydr o- 2-(gheflyl met hyl ) -
nd M8

pyridinyl) -

pyrrol o[ 1, 2- a] pyrazite, /[ TNTpANdCeHe 5 Conpo 220014 mol ) was

di ssol ved in DMSO (50 m -)H apd theMel uti on was chil lwed :
hydride (0.033 g, 0.0014 not) s added portionw se under nitFEegdh. The
reaction mxture was warn®d to room tenperature and 232-di br onoet hane

(0.036 nL, 0.0014 nol) was added quickly in one portion. The resulting
mxture was stirred for 1 hour then dixample 2 with of water (5 nmL) and

extracted intq_gthyl368h 3-8 Adingtir62ItH-mofiHolinyl)ethyllamino}-2-(4-pyridinyl)-

5 8(5H)-indolizinone (Compound 24)

Compound 23 (89 mg, 0.18 mmol) was refluxed with sodium hydroxide (29 mg)
in water (3 mL) for 3 hr and then cooled to room temperature. 6N HCI solution
(1 mL) was carefully added and the resulting mixture was refluxed for 0.5 hr.

10  After the reaction was completed and cooled to room temperature, 10% of
aqueous sodium hydroxide 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). BN HCI

23 90T 0/\‘ I,

‘ 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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organic | ayers were washed with brine (3 X 100 nL), then water (1 X 100 nml-)
and dried over sodiumsulfate. The drying agent was filtered and the sol vent
renoved in vacuo to give a tan solid. The resulting solid was di ss2 Machi2007
met hyl ene chloride and purified on silica gel eluting with 10% net hanol in
et hyl 15 acwDap®/0a#or di ng Conpound 29 (0.230 g) as a WRCTASZOM9E223VS (M1,
384) F DWVBO NaH N Br CH2CH2Br 28 5NP 29 Exanple 30 _

oy Z'z?‘ﬁ!)?%%wkéa&%déaé BEARR By TR s St i 0.
(Pearl man's caig }M%&letrél@dmaﬁ gd@ﬂfg_m @Bc%bepﬁltrégéﬁtwnsdﬁsmm

Conmpound 29 (0. and” concentrat ed m-) were
di ssol ved in heptr@trrdm(rmb@enmunamdzaeadd’&an wagdonetad i A heurs: | Wpomhe

reacti on vess ( s at room
t enper at ur e. %@%@'gbtt*%ﬁ%#vg@ h'ga%@%?ﬁ' dr%ggn?ﬁgﬁﬁgﬁr thgﬁt' Fﬁ‘éep%hermve t he
Pd and wasBbed digtilidd Whie] The Thsultigpracipitbtewedssfiltedéd dfdédrachuHhd aikdo

2004/ 029040 PCT! US2003/030223 vere dr| eg \ser sodi um sul f at e and
concentrated fHeq iR aeiGrmpounddnieh; 8% ) @8.206bitgsolighy 4S @4‘*1& 297¥ht vyel | ow
solid: M5 (Mrl, 294) F Pd(OH)2 H2 2|_9

N
A /N
- 2a =
) o [/ \
CN KO-t-Bu N
3\ 25a O\
Me
25
Example 26

4-(4-Fluorophenyl)-3-(4-pyridinyl)-1 H-pyrrole-2-methanol (Compound
10 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

15  hours. Upon completion the reaction mixture was quenched with H,O (5.0 mL),
1.0 M NaOH (4.0 mL) and HyO (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% ethyi
acetate in hexanes to afford Compound 26 (8.94 g, 90%) as a light tan solid:

20 MS (M+1, 269)

F
M\
LiAH, ==
25 — / \
N
HO H
26
Example 27

4-(4-Fluorophenyl)-3-(4-pyridinyl)}-1H-pyrrole-2-methanol
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VN HNJ 30 5 Exanmple 31 2-Ethyl-6-(4-fluorophenyl)-7-(4-pyridinyl)-1

H pyrrolo[ 1, 2-c]imdazol e- 1, 3(2H)-dione (Conpound 31) Triethylamne (0.123
m., 0.00168 nol) and ethyl isocyanate (0.207 nL, 10 0.00168 nol) 2AeMarchd2dd
to a solution of Conpound 25 (0.50 g, 0.00168 nol) in nethylene chloride

j 100 L) anwWoRpM/od4® ure was refluxed for 5 h under ni PEBYEWII/MIR3r eact i on
m xture was allowed to cool to roomterrperature and diluted with ethyl
acetate (150 nL). The organic |la fﬂ ? d aover ??gl um sul fate and
concentrated in vacuo to give a"'é q“&‘ qae AMPRURE A g oil was 15

di ssol ved in nethylene chloride and purlfled on silica gel eluting with 10%
met hanol in ethyl acetate to afford ound 31 (0.50 749 as a |light tan

solid: M5 (M1, 339 thaneﬂd@nymhwcm 5 Q??,N"wlb'v%aéfied Et<%99me 32 20

(Conpound. %2‘) (RTINS SR B G nbar b RIS D D RER RN oo um

bolr o?ydr | d$ E:o ﬁym@gzaér{ﬂ@%m%nndléronmggge;gdﬁtﬁ l@tapmmomxtmrelrwmsr congeatrateda
SoLutTon of A nder & stream %?n?roggn to give j(:omggurzd 57 (5% %slgs an a dry black

solid which was used without further purification. MS (M+1 = 251).

F
N
MeSO,Cl /
pyridine =
26 \
(%\ N
Me/S
O 27
10 Example 28

4—(4-F£uorophenyl)—N—(phenyl methyl)-3-(4-pyridinyl)-1H-pyrrole-2-methanamine
(Compound 28)

A 10-fold excess of benzylamine (2.0 mL) was added at room
15 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
20 (M+1, 358)

PhCH,NH,
27 —

pyridine

28
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(200 m.). The m xture was stirred under nitrogen for 4 hours then diluted
with water (10 nL) and extracted into ethyl acetate (250 nL). The organic

| ayers 5 were dried over sodiumsulfate, filtered and the sol vent 26eMawh®00R
vacuo to give a colorless oil. The oil was dissolved in nethylene chloride
and puri fi eao 2003/02904¢ ca gel eluting with 10% net hanol | RCEBURIN3/GOEBat e

af fordi ng Conpound 32 (0.400 g, 85% as a white solid: M5 (Mtl, 310) F N
NaBH4 p 31 M NHH 32 10 Exanple 33

3- (4- Fl uor ophenyl ) - 1- nethyl 4- (4- pyri di B¥aPIeRByr r ol e- 2- car boxyl i c aC|d

Conpound 33) 15 A t i
hator (10 w) “vae DXHEWASRA A ETRAR eI S abindpi ) !
met hanol (10 nl). The reacmty(mlo[m 2alpyrazies (Compoadd29)r ef | ux for 2 hours,

then concentrated in vacuo. The aqueous | ayer was extracted w th ethyl
acetate (1 x 10 nmL). The pH was then adjusted to neutral using solid

amoni um chl ori de, Chhfpound 98¢0 500 ¢t 6@0M%IFWQ¥U|S%§W5@WDMSG (8%niry) and the

organl c extracts were dried over sodiumsu

fate ryl%&)aﬂgent was
filtered and €bd¥hmsoluiéorwasichilied tpa'éL@ Beodiuim bydrided RS med1 g, 86%).
1H NMR (CDCI 3 .
6.95 (2H, d), 3?’33 "“?’é’%ﬁ pé@“%?@e’z‘g'déé?"tﬁ(ﬁ’%gﬂo% \K%)a‘%g’é‘ﬂgﬂﬁé}{@ Moslosozzs
room temperature and 1,2-dibromoethane (0.036 mL, 0.0014 mol) was added
quickly in one portion. The resulting mixture was stirred for 1 hour then diluted
10 with of water (6 mL) and extracted into ethyl acetate (1 X 250 mL). The
organic layers were washed with brine (3 X 100 mL), then water (1 X 100 mL)
and dried over sodium sulfate. The drying agent was filtered and the solvent
removed in vacuo to give a tan solid. The resulting solid was dissolved in
methylene chloride and purified on silica gel eluting with 10% methanol in ethyl
15 acetate affording Compound 29 (0.230 g) as a white solid: MS (M+1, 384)

N= F

DMSO, NaH \_{

BrCH,CH,Br

» O N
N\//
29
Example 30
7-{4-Fluorophenyl)-1,2,3,4-tetrahydro-8-(4-pyridinyl)-pyrrolo[1,2-
20 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
25 aParr 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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F KOHI 2 O MeOH H2ZON OH M 33 Exanple 34

3-(4-Fl uorophenyl) - 1- net hyl - N- (2- oxo- 2- phenyl et hyl )-4-(4-pyridinyl)- 1H 5
pyrrol e- 2- car boxam de (Conpound 34) Conpound 33 (0.400 g, 1.35 mmoR§ March 2007
2- am noacet ophenone hydrochloride (0.301 g, 1.75 mmol),

1- ( 3- di net hMo204/8pHBpy| ) - 3- et hyl car bodi i m de hydr ochl ®CIdBS2¢08/0832 g, 3. 37
mml ), 1-hydoxybenzotriazole 10 hydrate (0.456 g, 3.37 mmol), triethylam ne
(0.491 g, 4.85 mol) were dissolved in N, Ndinethylformamde (8 m-) and
the nixture waeradrigdeyet spditm sulfale angdsonecefiedinifacupde give Gempeunth e

reaction m xt Jol sl and the resulting
solid was fil Pgﬁgg%%v%?gg"c}(yvsm#@\?\g&eérwg‘?\'@awﬁil\gﬁgm air dry on the vacuum
filter to afford the desired product Conpoundy 34, The filtrate was then
extracted with ethyl acetate (3 x 3Pd(DH), -\.- h brine (1 x 30 m-)
and dried over sodium sul fate. The drHi ng aget |tered and sol vent
renoved in vacuo to afford Corrpoggd_B_Af__as a sol i.\ The conbined solids were
purified using colum chromat ography to afford ¢ desired Conpound 34
(0.366 g, 669 : 1H NWR (CDCI3) 6 8.40 (2H, hsN .9 20 (2H, d), 7.6 (1 H,
t), 7.6 (2H, t), 7.3 (2H, M, 7.18 (2H, t), 7.05 (1 H, d), 6.95 (2H, bs),
6.35 (1H, bs), 4.7 (2H, d), 4.0 (3H s). O F 4NN 33 =\ HO

5 Example 31
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,

10 0.00168 mol) were added to a solution of Compound 25 (0.50 g, 0.00168 mol)
in methylens 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

15 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)

Example 32
20 N-Ethyl-4-(4-fluorophenyl)-3-(4-pyridinyl)-1H-pyrrole-2-carboxamide
(Compound 32)
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N EDCI, HOBT N TEA DM Me O i 34 89 26 March 2007 WD 2004/ 029040

PCT/ US2003/ 030223 Exanpl e 35

4-[ 4- (4- Fl uor ophenyl ) - 1- net hyl -5- (1, 3, 4- oxadi azol - 2-yi)-1 H pyrr ol 28March 2007
yl ] pyridi ne (Conpound 35) 5 Conpound 35a (62.0 ng, 0.183 mmol) (Exanple 34
synt hesi s) weae4bzgd®l ved i n anhydrous acetonitril e (10PoiCjuszeestodnzasbon
tetrachloride (0.8 nL). Triethylamne (0.2 nlL), triphenyl phosphine (144.0
ng) were added sequentially at roomtenperature and the resulting mxture
was stirred for 2 Sodiumshorghydrided0t1i0ugh 000252rreol)\wes gddadiaétamt h wat er ,

col Ut on. The tPREAEe fas SLTbGal EobibsTd aEa0-<6Y: tioct2RA0b BLEas: i
sulfate), fil{ZoEALRThe mdaereiwad sirddundereitfogen @i 4 Boars theh dilites witie. The
residue was purified with colum chromatography to afford Conpound 35 (38.1
mg, 65% as aWRkar(d0 suiand extqactﬁwteewﬁpet@tea(zyfﬁgnla)- (B1g ongpnicdaygry 20 (7H,

m, 4.05 (3H, m&g%dﬁ%(éﬁ%rl‘kgdg@h&ﬁate, fieréd A theddRieNt FermoMedNn Wedo t¢™N- N H Me

O Me H 15 35a
give a colorless oil. The oil was dissolved in methylene chloride and purified

on silica gel eluting with 10% methanol in ethyl acetate affording Compound
32 (0.400 g, 85%) as a white solid: MS (M+1, 310)

A\ ]
NaBH, o. / |
o Me N
N—NH H
32
10
Example 33
3-{(4-Fluorophenyl)-1-methyl-4-(4-pyridinyl)-1H-pyrrole-2-carboxylic acid
(Compound 33)
15 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 mmol) 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

20 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 (CDCl3) & 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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4-[4-(4-Fluorophenyl)-1-net hyl - 5- (5- phenyl - 2- oxazolyl)-1 H pyrrol -3

yl | pyridi ne (Conmpound 36) 20 Trichloroacetyl chloride (0.027 nL, 0.242
mmol ) and pyridine (0.040 nm., 0.484 nml), were added to a sol uti 2nMakch 2007
Compound 34 (0.050 g, 0.121 mol) in dichloromethane (1 nL). The reaction

m xture waswelzPBewi o stir at 25C for 1 hour, dil utedP&ilfUS2083/838223r onet hane
(10 nm.), then washed with aqueous 25 saturated sodi um bi carbonate (5 nL), IN
citric acid (5 nm.), water (5 nL), brine (10 nlL) and dried over sodi um

sul fate. The drying agent was filtered and solvent yrenoved in vacuo to
afford a brown solid. The solid was purifiedg 6 March 2007 WO

2004/ 029040 PCT/ US2003/030223 prepqg§%ory t chromat ography plate to
afford the desired Conpound 36 3 g, Hﬁ (CDCIS) 8 8.35 (2H,
d, 7.3 (5H m, 7.2 (2H, d), 741 (31- 4.15 (3H, s). F
CC130001 pyridine N CH2CI2 34 N Oh‘i/é"zq 0

ON rrpl e 37
3- (4- Fl uor ophenyl ) - N- net hoxy- N, 1- di net hyl - 4- (4- pyll\iﬂi dinyl)-1 H pyrrole-2-
e
33
Example 34
3-(4-Fluorophenyl)-1-methyl-N-(2-oxo-2-phenylethyl)-4-(4-pyridinyl)- 1H-
5 pyrrole-2-carboxamide (Compound 34)

Compound 33 (0.400 g, 1.35 mmol), 2-aminoacetophenone
hydrochloride (0.301 g, 1.75 mmol), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (0.647 g, 3.37 mmol), 1-hydoxybenzotriazole

10 hydrate (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

15 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

20 (2H,d), 7.6 (1H,1), 7.6 (2H, 1), 7.3 (2H, m), 7.18 (2H, 1), 7.05 (1H, d), 6.95 (2H,
bs), 6.35 (1H, bs), 4.7 (2H, d), 4.0 (3H, s).

' o F

Hszv\© N=
N/

33 _ | \ N
EDCI, HOBT N I Jj\©
TEA, DMF Me
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car boxam de (Conpound 37) 10 Isopropyl magnesi um chloride (5.0 nL, 10.1 mmol)
was added slowy to a cooled (- 10 C) solution of Conpound 3 (0.500 g, 1.54
mol ) and N, O di net hyl hyr oxyl ami ne hydrochl ori de (0.496 g, 5.08 r@eMarchi2007
tetrahydrofuran (10 nL). The reaction m xture was stirred for 0.75 hours,
then quenoWeaeadIMmdlsat ur at ed aqueous ammoni um chl or i dePEHBS2H$3038333)
extracted 15 with ethyl acetate (3 x 20 nL). The organic extracts were dried
over sodium sulfate, filtered and c%centr% ed in vacuo to afford the
desired Conpound 37 (0.507 g, 979%: CDCI3) 5 8.40 (2H, d), 7.15
(2Hn)70(5Hn') I ) o,a-( 3.F N f S
(2 et o 4-14 4ﬁuonbéiaeﬁya—$ metﬁ/g@ﬂ(,@hi xa 23| @@l) ﬁﬂpgﬁél?,

3- (4- Fl uor ophenyl ) - 1 met hyl - 4- (Mlp)md!nﬁ Gampaund §§)rol e 2 car boxal dehyde 91
26 March 2007 WD 2004/029040 PCT/ US2003/ 030223 (Conpound 38) A sol ution of
Compound 37 (0.500 g, 1.47 mol) in tetrahydrofuran (15 ml-) was added

slowy to §ithi um@émm)msmswchz @enggr@ ABIFhmoh. (Exéfﬂiple)%ﬁynthgs‘is) Wwad and the

m xture was stirred for 1.5 hours he reaction m xture was quenched slow y

wi th sodi um sdisselved ncrdngeaustacelonitrile (18weld and @rben Fﬁf'@chlo@ﬁ? 0.8 mL).
Triethylamine (0.2 mL), triphenyl phosphine (144.0 mg) were added

sequentially at room temperature and the resulting mixture was stirred for 2
hours. The reaction mixture was quenched with water, extracted with ethyl

10 acetate twice and washed with sodium chloride solution. The organic 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) 6 8.15~8.4 (3H, m), 6.8~7.20 (7H, m), 4.05 (3H, s).

F
N | N=
T\ 00 TEA, CHCN I\ Ny

N H N ot
N HN-N Ve

Me H

15 35a 35
j Example 36

4-[4-(4-Fluorophenyl)}-1-methyl-5-(5-phenyl-2-oxazolyl)-1 H-pyrrol-3-
yljpyridine (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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The resulting solids were filtered then washed with tetrahydrofuran The
organi cs were concentrated in vacuo to an oily residue. The residue was
purified on a preparatory thin |ayer chromatography plate to affor2i Magch 2007
desired 10 Conpound 38 (0.317 g, 779%: 1H NWR (CDCI3) 5 9.45 (1 H, s), 8.40
(2H, d), 7we:20mkoms), 7.15 (4H, m, 7.0 (2H, d), 4.1 (BEN/USI03/030833F THE N~
-78C 37/ \V/C N f M 38 Exarrple 39 15

1-[ 3-(4- Fl uorophenyl }1- et hyl - 4- (4-pyridinyl)-1 ){'rrol 2-yl ] et hanone

( Conpound 39) p&pantandthiinaygrs:hromgtiogmaphg platede pffmigt gidesised Sompound

o) v addedo4p 0288 cob BN (GURERES R T R VB "B oom
tenmperature. AddizH, amal U\Qmay &5 (8H.e). (0.6 m_) vvas added in three portions
over the next 48 hour's. he reaction m xture was qlgenched wi th aqueous

ammoni um chl oride and allowed tocgfthcfor 5 mnut The resulting m xture
was extracted with ethyl acetatejfiyce and=the #ryanic |ayers were washed
wi th sodium chloride 25 sol ution, Sfraed wiyhjanhyd
filtered and concentrated in vacu02t6 an of :
purified with colum chromat c4raphy T8 af for ¢ ANesired Conpound 39 (57.5

, 71 9%9: 1H NMR (CDCI3) S 8.35 (2H, m, 6.90 ‘
1.89 (3H, s). 92

36
5
Example 37
3-(4-Fluorophenyl)-N-methoxy-N, 1-dimethyl-4-(4-pyridinyl)-1H-pyrrole-2-
’ carboxamide (Compound 37)
10 Isopropylmagnesium chlofide (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
quenched with saturated aqueous ammonium chloride (10 mL) and extracted

15  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 (CDCl3) & 8.40 (2H, d), 7.15 (2H, m), 7.0 (5H, m), 3.75
(3H, s), 3.45 (3H, s8), 2.95 (3H, s).

F
N/
W
HCI CH;NHOCH, T\ P
3 > N _
i-PrMgCl W
Me Me
37
20
Example 38

3-(4-Fluorophenyi)-1-methyl-4-(4-pyridinyl)-1H-pyrrole-2-carboxaldehyde

N



26 March 2007 WD 2004/029040 PCT/US2003/030223 F MeMgBr, THE N OCtort \ |
- 370 N I M M 39 Exanple 40

3- (4- Fl uor ophenyl ) -0, 1-di net hyl - 4- (4-pyridinyl)-1 H pyrrol e-2-nmet ha:March52007
(Conpound 40) Conpound 39 (32.1 ng, 0.115 nmol) was dissolved in absol ute

et hanol  (1W® 2094/02904hd sodi um boron hydride (15.0 ng) w&ETAEDOsI0302230Ne
portion at roomtenperature and the resulting m xture was stirred for 2
hours, quenched 10 with watertherrallowed to stir forl0 m nutes. The m xture
was extracted with ethyl acetate twi c&omprungddhic extracts were washed
with sodiumchloride solution, dried with anhydrous sodium sul fate,
filtered and concentrated in vacuo to an oily residue. The residue was
purified with col u%ohhmrtﬁﬁwmmmmxda‘? 0800, d .4 hmmtd sinrtetialGaimpfarard(160 (31. 0

2095 (1 Rmldywasadsa’Jem athign symmum tygRge 160 g da Mgl a7k %) 20"
NaBHA \  _ 539 oLRIngfhE #MiRbre Whs stirred for 1.5 hours. The reaction mixture was

quenched slowly with sodium sulfate decahydrate and allowed to stir overnight.

The resuiting solids were filtered then washed with tetrahydrofuran. The

organics were concentrated in vacuo to an oily residue. The residue was

purified on a preparatory thin layer chromatography plate to afford the desired

10 Compound 38 (0.317 g, 77%): '"H NMR (CDCl3) & 9.45 (1H, s), 8.40 (2H, d},
7.3 (1H, s), 7.15 (4H, m), 7.0 (2H, d), 4.1 (3H, s).

LAH F
THF N
-78°c N "o
/ 4
37 - > 'l\j
Me
38
Example 39
15 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
20 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
25 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
(CDCly) 8 8.35 (2H, m), 6.90~7.25 (7H, m), 4.00 (3H, s), 1.89 (3H, s).
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N~ Me Me 40 Exanple 41 20

4-[ 4- (4- Fl uorophenyl ) - 1- net hyl - 5- (5- oxazoi yl ) - 1H pyrrol - 3-yl ] pyri di ne
(Conmpound 41) 93 26 March 2007 WD 2004/ 029040 PCTI US2003/ 030223 Ciniderch2083
(0.025 g, 0.089 nmol), tosylnethyl isocyanide (0.027 g, 0.143 mmol) and

pot assi um csiobaaarse4q 0. 019 g, 0.143 mmol) were stirred BET/UPMWPIAIN22B n

nmet hanol (2.5 nL) for 2.5 hours. The reaction m xture was cooled, diluted
with ethyl acetate (10 nmL), then washed with water (2 x 5 nL), brine (1 5 x
10 nmL) and dried over sodiumsulfate. The dryi ng agent yas filtered and

sol vent renoved in vacuo to afforgjfé% qlgplr W\ 41 (0.028 g, 98%

as a light yellow solid: "H NWR ( 0;1 2 H, 7.9 (1 H s), 7.1
(3H, m, 7.0 (4H, m, 6.75 (1H, 75 (3 \ : osmc N K2COB refl ux
38 No | Me 10 41 Exanple 42

5- Brono- 4- (4-f 1 uorophenyl ) -3-(4-pyridinyl)-1H pyr&ol carboxylic acid
o Mo
39
Example 40
3-(4-Fluorophenyl)-0,1-dimethyl-4-(4-pyridinyl}-1 H-pyrrole-2-methanol
5 (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

10  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

15  solid: '"H NMR (CDCls) 6 8.25 (2H, m), 6.85~7.20 (7H, m), 4.96 (1H, q), 3.90
(3H, s), 2.20 (1H, br), 1.57 (3H, d).

F
NaBH, N /
39 . oH
Ethanol, rt N
l{fie Me
40
Example 41
20 4-[4-(4-Fluorophenyt)-1-methyl-5-(5-oxazolyi)-1 H-pyrrol-3-yl]pyridine
(Compound 41)
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met hyl ester (Conpound 42) 1 15 Conpound 25 (0.592 g, 2 nmol) was m xed

w t h anhydrous nethylene chloride (15 m-) and NBS (0.463 g, 2.6 mmll) was
portionwi se added at 0 C. After 5 mnutes, the precipitates were archt 2997
by filtration to give the product Conpound 42 (0.502 2) The filtrate was
dil uted wi t\MORNE2%9¢Nd net hyl ene chloride. The organi cPFEHYEI00HRE22Fashed
with water then brine, dried 20 (anhydrous potassium carbonate), filtered

Pur L1 Leaton by crcomasat 3900 oro.ol8 gimol teBumetny Rogtaiidk B AL fnes,)
yi el ded an ad@"1hs%%bRghae)onssm%aﬁaté?(ongg 043 mhRRwéra! stiviedl 4 of

Conpound 42 was 80% 94 26 March 2007 WO 2004/ 029040
PCTI US2003/ 03¢#28 lrFmeMBac)D@W 19 f@@ 2 ool eNerction mE&lanepms qopled,

garB[)g;rSI ﬁc(gcéwﬁﬁﬁeﬁm%’g{a 1%4@34-‘63'3\?3%%& urﬁ‘ﬁ&gﬁ% (rﬁljgﬁ)-bl%rqeﬁ{l ner al

oil, 14.1 sy, x@03ﬁ2) smmlr)ed/mraddled\ syifatd. |ﬁm\uwmgagamtmlsdntemd avd Conpound

R AU NI X WA P 85%6@?%%{? r
vas added.  Thee gt LBl PANPE OIS & B5buy 6P PIDRIOF 5

m nutes and t Wth wa reC|p|taevvas
col | ected by 7l (@Ham)p6.75\ahe)] 3viSt(BHWAY er and dried under vacuumto give

Cormpound 43" (0.101 g, 81 %. MS (M1, 390)

F

Tosmic

K,CO4 B

reflux N\ )

38 —_— ] \ J ,N
¥ o
Me
10 41
Example 42

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

15 Compound 25 (0.592 g, 2 mmol) was mixed with anhydrous methylene
chioride (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

20 (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)

94



F Ml g NaH DW 42 McQ2C N Me 43 15 Exanple 44

4- (4- Fl uorophenyl ) - 1- net hyl - 5-[ 3- (4- nor phol inyl)-1-propynyl]-3-(4-
pyridinyl)-1H pyrrol e-2-carboxylic acid nethyl ester (Conpound 44)2&Match 2007
m xture of Conpound 43 (0.243 g, 0.625 mmol), N-propargyl norpholine (0.195
g, 1.562 mM¥ORI4PMPh3) 2CI 2 (10 nol % 43.9 ng), PPh3 (BCT/HBA0003822) ny) and
TEA (1.875 nmmol, 0.26 m-) in anhydrous THE (3 nl-) was degassed and
stirred at roomtenperature for 10 m nutes. Cul (2.4 m)}:% 2.9 95 26 March
2007 WD 2004/ 029040 PCTI US2003/030223 ng) was added apd the resulting

m xture was heated to 60 C under N2 ngE®l pEgnit d C. After 16 hr, the
reaction m xture was cooled to room . penper at luted with water (10
m.) and ethyl acetate (20 nL). 'ghe %q eous | ayer s extracted with ethyl
acetate (2 x 15 nL) and the cor?’m ned 5 organic | aylen re washed with
water, brine and dried over anhydrous potadtQuid cdd bonate. Filtration

t hrough Cel fe and concentration in vacuo gave the itrude product.
Purification by chromatography (silica gel, nmethangl/ethyl acetate) vyielded
Conpound 44 (0.17 g, 63%. M5 (M+l, 434) F Pd(PPh Cl2 N Cul, TEA

Example 43
5-Bromo-4-(4-fluocrophenyl)-1-methyl-3-(4-pyridinyl)-1H-pyrrole-2-
5 carboxylic acid methyl ester (Compound 43)

Sodium hydride (60% in mineral cil, 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 No. The mixture was stirred for 10 minutes at room temperature then

10 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 N\ /
DMF 7\

42 — Me0o,C N
Me

43

Br

15
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)

20 A mixture of Compound 43 (0.243 g, 0.625 mmol), N-propargyl
morpholine (0.195 g, 1.562 mmol), Pd(PPh3)Cl> (10 mol%, 43.9 mg), PPh3 (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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43 MO2C NN M NCI M 044 0 10 Exanple 45

3-(4-Fl uorophenyl ) - 1-(2- hydroxyet hyl )-4-(4-pyridinyl)-1 H pyrrole-2-
carboxylic acid (Conpound 45) 15 A m xture of Conpound 2 (3.0 g, 020Maiich 2007
nol ), 2-bronoethylacetate (1.34 nL, 0.0122 nol) and cesium carbonate (3.96
g, 0.0122 n®lOo2094020F (50 nl) was heated to 55 C for 7 PRT/UPR@3P¥EZX i on

m xture was cooled to rt, quenched with H20O (150 nL) and extracted with
EtOAc (3 X 150 nL). The conbined organic layers were washed with HO (1 X
50 nlL), brine ma) wassaddeg and) the desubingomixure svdsuifated 1:8@ C undeeNeandnd

concent r at ed SEBYTEE, MHEFIB 1T e FRRDASHILIOGa8 yBRARpIGIA 452 vias

used for the nex ur'ther puril at1on. m xture of Conpound
45a and NaCH ¢emperatifferdnd dilufediwitiolater (10 &) ard bthybacdiae0(201imL waEhéheat ed t o

65 C overnight, concentrated ancgﬁth eFuIti g( resid diluted with H2O
(200 ni-) and SONEPUTENE WPt FERSR WA i) deriatty X 16 mLd DA 0 CPmbEEas
neutral i zeg Wghdari@lybalWereNHRed SnUIA1ER biRBdnB e Wvar alhjdiofis OAC (3 X 400
m.). The conbined organic |ayers were 96 26 March 2007 WO 2004/ 029040

PCT/ US2003/ 03peisssiim earbenate. Ntilbatioraihoudbrcelite ead sencemteatioadnvacu®y r esi due

was triturate ] eci i e by filtration
and dried und P%gﬂc}’uﬁﬁﬁpg{m%eb%‘#%ggﬁggﬁh%@atwgw&%Eo/&yggId for 2 steps):
i H NMR (300 Mrirsthéhdh@thyl acetate) yielded Compound 44 (0.17 g, 63%). MS (M+1, 434)

F

PA(PPh3),Ch Q D

Cul, TEA

43 — N
:_;—\ MeO,C II\I =
S
O 44 O
10
Example 45
3-(4-Fluorophenyl)-1-(2-hydroxyethyl)-4-(4-pyridiny!)-1H-pyrrole-2-
' carboxylic acid (Compound 45)

15 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 r,
quenched with H,0 (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

20 mL), dried over sodium sulfate, 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
25 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 NH,Cl solution
and extracted with EtOAc (3 X400 mL). The combined organic layers were
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-8.28 (2H, d), 7.62 (1H, s), 7.23-7.10 (4H, n), 6.94-6.90 (2H, d),

8 8.33

4.47 5 4.41 (2H, t), 3.77-3.73 (2H, t). FN_\ \ F OBr--~-CAM \ NalH 2 =

NCO W ~Y CH3CHNOH Cs2C83 0. < ODW O M HO 45a 45 ExarpMarch@007
Fl uor ophenyl ) - 3, 4-di hydro-7-(4-pyridinyl)-1 Hpyrrolo[2,1- 10 -

8-(4

c] [ 4, 4] oxazwvoz2de4ommwe ( Conpr nnmd 46) Conpound 45 (0. 050 gpCOUIBB/NB) and
1-[ 3- (di et hyl am no) propyl } 3- et hyI car bodi i m de hydrochl ori de ( EDC) (0 035
g, 0.184 mol) were mxed with m) and i-Pr2EtN (0.060 m, 0.337
mol ) was add@r@%@thl\/lg&@ea%wmtrat%’ rﬁh@t@ﬁ@“%ée%‘iqer‘ﬂ’éﬁlﬂﬁ‘)@t?ﬁ @mh and

hed t hy t
ggﬁgfngd \(,)mrgantﬁép?éég}%\%gw&grwﬁﬂg%?wgg'olﬁ éé%:drfeaere%q %he so‘?vent was
r enﬁvedhunde_rr%medlmmlr:ﬂ 45¢2.4@ g]: a.Tlsffl; yidle fmre%sﬂeps)'l NMRJ8@0 Wiz, tDMB0) at ed
th ether e ecipita s fi r er c 0 give
Compound 45 (553525 85 0)s PR 306 07 1RdIH onds o St it S
Z ﬁ (13;5(%441(%5447%(2@”7 00-6.96 (2H, d) 4.67-4.63 (2H, t)

F
N N
92 \_/
Br0""Me I\ o NaOH —
2 N (0]
C8,CO; Z OMe  CHZOH N L
0 f S
DMF Mo HO
45a 45
Example 46
8-(4-Fluorophenyl)-3,4-dihydro-7-(4-pyridinyl)-1H-pyrrolo[2,1-
10 - cjf1,4Joxazin-1-one (Compound 46) -

Compound 45 (0.050 g, 0.153 mn;nol) 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

15  reaction mixture was stirred overnight and quenched with H2O (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 resuiting residue was triturated with ether. The precipitate was filtered
and dried under vacuum to give Compound 46 (23 mg, 49%): 'H NMR (300

20 MHz, DMSO) & 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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26 March 2007 WD 2004! 029040 PCT/ US20031030223 F EDC ,Ar2EtN 45 0 DW N
46 Exanple 47 6-(4-Fl uorophenyl)-2, 3-di hydro-1-nethyl-7-(4-pyridinyl)-1

H pyrrolizine-5- 5 carboxylic acid methyl ester (Conpound 47) A sd6Mawh 2807
Compound 47a (0.0422 g, 0,0983 nmol) (exanple 4 synthesis) and Al BN (0.005
g, 0.0295 mmbde4/D290400l uene (8.0 mM -) was heated to refPCRURAWP/OR023Y| uti on of
Bu3SnH (1 N, 0.0661 nL, 0.246 nmmol) in toluene (4 10 nL) was added over a
period of 10 min. The m xture was refluxed overnight _ then cooled to it and
concentrated under vacuum The resultant liquid was /treated with EtQAc (6
m.), KF (0.256 g) and H20 (0.233 nL). Th j was stirred for 0.5 h
at it. Potassium carbonate was then addeyg tg ure and the solids
were filtered off. The resul tant §9Cuti on-wé ehtrated in 15 vacuo and
the residue was chromat ographed dW28MN i ca ge thyl acetate/ hexane = 6:4)
to afford Conpound 47 (0.0174§, 529 .- M5 (M 351) OF F N ~ Bu35nH, AI BN /
Toluene, reflux M ( \ 'y o Br (NRME N Ow A7 Bi ol ogi cal Assays and

Activity l\/o
46

-

Example 47
6-(4-Fluorophenyl)-2,3-dihydro-1-methyl-7-(4-pyridinyl)-1H-pyrrolizine-5-
5 carboxylic acid methyl ester (Compound 47)

A solution of Compound 47a (0.0422 g, 0.0983 mmol) (example 4
synthesis) and AIBN (0.005 g, 0.0295 mmol) in toluene (8.0 mL) was heated to
reflux and a solution of BuzSnH (1 N, 0.0661 mL, 0.246 mmol) in toluene (4

10 mlL)was added over a period 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 H20 (0.233 mL). This solution
was stirred for 0.5 h at it. Potassium carbonate was then added to the mixture
and the solids were filtered off. The resultant solution was concentrated in

15 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=
\_{ BusSnH,ABN  {
Br /N\ 0 Toluene, reflux Mo /\ 0
N

//) OMe OMe
== 47a 47

Biological Assays and Activity
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A. p38 Inhibition In-Vitro Enzyme Assays
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20 A. p38 Inhibition In-Vitro Enzyne Assays 98 26 March 2007 WO

2004/ 029040 PCT/ US2003/ 030223 ASSAY | Purified reconbi nant 6xHi s-p38 and
GST- ATF2 (both expressed in Bacul ovirus) were served as enzyne ar§ March2007
substrate in our p38 inhibition assay. The enzyne reaction was performed in
the anti - GWo zuot/odoemly pre-coated 96- 5 wel |l ELISA pl at eeCTAUSIBL3RI23 E| | SA

pl ate was coated with 100 pd/well of anti-GST antibody (from Arersham at a
concentration %A%1pg/m and i ncubated overnight at 4C. The ELI SA pl ate was
bl ocked with 4 T/well of 1 %BSA at 25C for at least 2 hours, then the

plate was washed \pjrfedAdphbifidie BxHRIEISBRY BB T-ATFL i(96thwBprestBd #i ar t ed by
adding 10 pl of p38 reconbinant protein (0.05 nMin final concentration), 10

VI of conpour@aduipvirus) werg sehvaskas ermimmand sustrage inseiy3Sdnbibitiopessapm ATP,

200 nM GST- ATFRZ. ] |Lnal_ & | . ) i : L.C er (50 mv
HEPES, pH 7. 41,;'?61%’8‘%]%28?%%&hkﬁ%%yzbnqgggzﬁ@ngﬁ%ér%y‘;r\%a%s%aut% ated at
37C for 3G mwell KUSA plgtet he reaction plate with 3X300 15 pl/well of PBST

st opped the enzyne reaction, Detection of the osphoryl ated_ ATF2 substrate
was done by the adtPewsH Eéﬁ‘sﬁ@!?t%l""aﬁfcoéﬁdlw'g?j‘gélFa‘Bﬁth{%?ST(qm'gﬁpbelI

R e

f 30
mn. A soluti oat antr-ra éﬁt%tt?ggy (from

Pierce) at a The?BRISA plute vas Woskettivitiel 100G/l ofl %t BSA at8°C foruhddati2at 25C
20 for 30 min. The plate was washed with 6 X 300 pl_ PBST and 100 pl of OPD
substrate (f riyursithemihepiatetwaswashadowithrBe0 p RBET e Thesenzymeygaelipnava®sc  f or

The "o o EaHEP B0 18y oL Mt BRRH CIB M R, 0 ™
i concentration), 10 pl of compound in desired concentration, 10 pl of substrates
(670 uM ATP, 200 nM GST-ATF2 in final concentration) and 70 pl of reaction
buffer (50 mM HEPES, pH 7.4, 100 mM NaCl, 10 mM MgCl.) and the mixture
was incubated at 37°C for 30 min. Washing the reaction plate with 3X300
15 pliwell 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 pl of HRP-conjugated goat anti-rabbit antibody (from
Pierce) at a 1:250 dilution was added and the mixture and incubated at 25°C
20 for 30 min. The plate was washed with 6 X 300 pl PBST and 100 pl of OPD
substrate (from Sigma) was then added. The mixture was incubated at 25°C
for 10 min. before adding 100 u! of 3 N H,SO,4. The plate was read at 490 nm.
The % inhibition of each test compound was calculated by the following
formuta: % inhibition = [1- (sample -BKG)/(CTRL-BKG)] x 100. The |C50 of
25 each test compound was determined by a triplicate-8 point dose titration curve

by Prism GraphPad program.

ASSAY 2
A solution (38pL) of purified recombinant p38 (6xHis-p38 expressed in
30  E.coli), myelin basic protein substrate (determined empirically), and a buffer of
pH 7.5 (Hepes:25 mM, MgCl2:10 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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formula: %inhibition = [1- (sanple -BKG/(CTRL-BKG] x 100. The 1C50 of 25
each test conpound was determned by a triplicate-8 point dose titration
curve by Prism G aphPad program ASSAY 2 A sol ution (38L) of puri 26 darch2007
reconmbi nant p38 (6xHi s-p38 expressed in 30 E.coli, nyelin basic protein
substrate (Wet2eq4Meee enpirically), and a buffer of pHPETASZNRPIE3I5 i\
MgC12: 10 M WMhC12:10 mV) were added to 92 wells of a 96-well round bott om

D004l 020040 PERITES S 5R008Y Hashd o it Hiedtifnoc s P8 4BREAnGRN e I near
range of the asseptatisdignatto mﬁoeemtablTaesrégmimg wellowsre usdd for cdfteolr enai ni ng

wel I's were used for control T round ("BKG . The CTRL was
prepared wit h(mé?lehéma‘;kgé@ﬂlqt R{zg}')ou ‘?éﬁng?romd Wi theRNZHREG: was

pr epar ed Wtuv% té%hg e Jmié%%méojaﬁé’(qr@/ﬁ@o ﬁg§9%§%w§ﬂ%ubgtrﬁé the test

conmpound in was a o the testing wel s were diluted to
125 Min 160% bniey mrD2%iMS&ssayed at 25 | aM where the final DVSO

concentration was % ATP sol ution contai ning 50 M

unl abel ed ATP_ and '°§é@_ﬁél%’ﬁﬁﬁ§esiWWBBﬁf%B%éMISIeé’%gad conpl et ed
plates were Mg %Hﬁﬁiuﬁgs%régﬂﬁteéﬂftﬁ’ muﬁwﬁ Oapg TCA1 0 M
sodi um phosphate ?60 L) was added to each and t he pl at es were kept on

ice for 15 m mssdfed @5 M iwhepd thesfinal DMSO cmmaxtrtan@ns\fa%rz%dm@ﬁtm“ml I's of
a 96-well filterplate (MIIlipore, MiltiScreen- and the gllterplate was
pl aced on a vé’éﬁfﬁﬁiﬁlm 61011 <fqntal@109\§0mM anhagted& @adne&u ar-ATFwasThe

el oS0 ShP KPR e e TP R A ROSEBA 6200, P
seal'ed using Tefakemin. Sceltekl 50 WITICAHOTHRISOdiuM phosphate (60 pL) was added
to each well and the plates were kept on ice for 15 min. The contents of each
well were transferred to the wells of a 96-weli filterplate (Millipore, MultiScreen-
DP) and the filterplate was placed on a vacuum manifold fitted with a waste
15  collection tray. The wells were washed five times with 10% TCA/10 mM
sodium phosphate (200 pl) under vacuum. MicroScint-20 scintillant was
added, and the plates were sealed using Topseal-S sheets and counted in a
Packard TopCount scintillation counter using a ¥p liquid program with color
quench correction, where the output is in color quench-corrected cpm. The %
20 inhibition of each test compound was calculated by the following formula: %
inhibition = [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

25 the Deltagraph 4-parameter curve-fitting program.

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

30 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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Packard TopCount scintillation counter using a 33P liquid programw th col or
quench correction, where the output is in color quench-corrected cpm The. %
20 inhibition of each test compound was cal cul ated by the foI | owi né¢p Marama0q7
% inhibition = [1- (sanple -BKG/(CTRL-BKG ] x 100. Although conpounds were
initially twerew0aws M when warranted, the conpoundsPEEUE208HE2Best ed at

4-fold i ncrements above and bel ow that concentration. In addition, the I C50

re o e ot SR BAB (SRR ot . W3t el PR PRBEBRHARTIAY on o0

Freshly obtai pgid. itleqitepdied agbdweRdantifaged QM{ID X\QIWItﬁtﬂﬂMamng dot3ed wth
an equal vol une of phosphate buffered_sal|ne ' Qf) placed in a
f

sterile tube RN FROM tmpeRREe. ARPIOXIBately(H3 ?@63 th?ﬁl%elﬁ lRyerrabayer e 100
26 March 2007 g[,{,é&% S rifuge

t ubes, which &%@Oﬁgﬁéélggﬁ%ﬁ h |00Wéggg%£plPé§Q fr!r-ﬁl)é 'ﬁﬁ%e p?ggz'tar ed tubes
wer e centr iSf ugmhmxclé@f)ceﬁl lgyewwamomlefuﬂya&mnged fising aipettenarad thesem

t enper at ur e. Xi ma 2/ 3 of th | at | Ay ek abov. t he
nmononucl ear c%‘g \%jlé'ﬁeéﬁ”ﬂébﬁg ﬁsgua %59{9 %ﬁg%r‘fﬁporl eﬁ‘frﬁﬂ%
nononucl ear C®BM¢%Wre\mh§amﬂwtddomér®m&pbﬂEB$1Qnd spupat 460 ﬁ@cfol‘r Inese
PBMC s were diluted with PBS and_spun at 600 x for 15 mn. The resulting

PBMC s were wadR&Yreqm ferapriplise. fhereenyersd Msf%wares@wcw lqwnféo@wrbr 10
mn at roomt ‘ﬁmﬁr PiATFRs dhifurt %ﬁ%ﬂ é’ndDEAJeﬁ el Edriteftratidreor 0? doé’g endot oxi n
cu m an ce

RPM [/ 1% FCS t'ure medi u concentration o 2.0 X 10

106 PMBC 1oL. 1H6PMBC/ bl yemafl vblhmescbfsthé@%pﬁhsma@m@tédff@fc@ﬂﬂﬁgl ng on
a henocyt onet er aﬁg t he repai n| n Eereglar ation was centri ed at_ 20
for :15 min at MGOREPERRMSiarapd t PRIBHGRTRRATBEPT tﬂ,’?é&eﬁ(ﬁ%@

resuspended i RoRAVhnid atlrodii fempePatire O RichRérel pefibted FMBE shére
resuspended in RPMI / 1% FCS to a concentration of 1.67 x 106/mL..

To run the assay, the PBMC suspension (180 plL) was transferred to
15  duplicate wells of a 96-well flat-bottom microtiter plate and incubated for 1h at
37°C. A solution of test compound (10 uL: prepared at 20 x the deéired final
concentration) was added to each well and the plate was incubated for 1 h at
37°C. A solution (10 pL) of LPS in RPMI/ 1% FCS (200 ng/mL) was added
and the wells were incubated overight at 37°C. The supernate (100 uL) was
20 removed from each well and diluted with RPMI / 1% FCS (400 pL). The

sampies were analyzed for TNF-a using a commercial ELISA kit (Genzyme).

C. In Vivo Rodent Assay for Inhibition of TNF-O Production
The ability of the instant compounds to inhibit LPS-induced TNF-o

25 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,

30 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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To run the assay, the PBMC suspension (180 L) was transferred to 15
duplicate wells of a 96-well flat-bottommcrotiter plate and i ncubated for
1 h at 37C. A solution of test conpound (10 L: prepared at 20 x thgwmigsh besy
final concentration) was added to each well and the plate was incubated for
| h at 370vVoRosmzemd on (101 L) of LPS in RPM / 1% FCSpczalznghbsk)s was
added and the wells were incubated overnight at 37C. The supernate (100 L)
was 20 renoved fromeach well and diluted with RPM / 1 % FCS (400 L). The.
sanpl es wer e a8y Bachpiey wéidResteddiynamercialEt t346 faELTIEA ok{BndoGemiyme) . C.
In Vivo Rodent Assa1y for Inhibition of Tl\%g Production The abi Iitg of the

i nstant conpotfR¥ser NF-pang; H108gsisce fRfeletNTE- Hhe gempeunsifcversHesied for
denonstrated iy, . s i ' : . o, CJ

femal es, Jackg%br'llt{lglgg(r&g[ng'm'{e}%F—glr‘yrpgl?%ﬁo?ﬂ'gm'géérg?@ d%hfaa??le'éégla\ge/r") wer e
fasted for 30inhibitioTaet@mgrka.s were dosed orally on a ng/kg basis at a
range of tinmes prior to being injected intraperitoneally with LPS at 1 ng/kg
and returfed to their cages for 1 h. Animals were anesthetized by C02, 30
exsangui nated by cardi ac puncture and whol e bl ood collected (0.1 - 0.7 nL).
The bl ood was allowed to clot and serumwas transferred to a centrifuge
tube. This sanple was centrifuged, and serum was col |l ected, aliquoted and
frozen at 101 26 March 2007 WD 2004/029040 PCT/US20031030223 -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 nmg/ kg. 5 102 26 March 2007

102



WO 2004/ 029040 PCT/ US2003/ 030223 CLAIMS: 1. A conpound of Fornmula | R2Z Rl
RBRNRS 15 R4 t or a pharmaceutically acceptable salt thereof, wherein
10 Rl and R2 are independently selected from optionally substitut @ Magh28¢H
optionally substituted heteroaryl; R3 is selected fromhydrogen, optionally
subst it ut esvoedobad2904eN=CR'' , -C(O R, - C(ONR R', -NR RCIE3IBEHIR y
substituted aryl, optionally substituted 15 heteroaryl, and optionally
substituted t &&chl e, wherein R and R' are independently selected from
hydr ogen, optT 'y substituted alkyl, optionally substituted aryl, and
optionally substituted heterocycle; R4 is selected from hydrogen, optionally
substituted al kyl, optionally substituted 20 aryl, optionally substituted
het eroaryl, obti eamapeupdeffarintlaled heterocycle, "and -SiR R'"R'"' wherein
R'', R'", and R'"' are each an independent straight chain or branched
Cl_5al kyl, or R3, R4 and the -CN to which R3 and R4 are connected
together forman optionally substitutd® 5- Rar 6-nmenbered ring; 25 R5 is

selected fromoptionally substituted al , ~C(OOR, -C(ONRR',
C(ONHNHC(O R6, -S2NR R, -C(OR, -NFR\ nitrite, nitro, halo, and
optional |y substituted heterocycl e, Ret R4 RRsand the -C- N to which R4 and

R5 are connected together forman opti onlgl |y substituted 5- or 30 6-nenbered
ring; 5 4
i

or a pharmaceutically acceptable salt thereof, wherein

10 R; and Ry are independently selected from optionally substituted aryl and
optionally substituted heteroaryl;

R, is selectad from hydrogen, oplionally substituted alkyl, -N=CR", -C(O)R’, —
C{ONR'R", -NR'R", optionally substituted aryl, optionally substituted
15 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
) 20 aryl, optionally substituted heteroaryl, optionally substituted heterocycle,
and —SIR"R™R™ wherein R™, R"™, and R™" are each an independent
straight chain or branched C4salkyl, or R3, R4 and the —~C-N- to which
R3 and Ry are connected together form an optionally substituted 5- or
6-membered ring;

25
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 R4, Rs and the —C—N— to which R,
and Rs are connected together form an optionally substituted 5- or
30 6-membered ring;
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103 26 March 2007 WD 2004/ 029040 PCT/ US2003/030223 Rg is selected fromH,

al kyl, optionally substituted aryl; and wth the provisos that 5 (1) R and
R2 are not both optionally substituted phenyl; (2) if either Rl or2&Margh 2007
optionally substituted phenyl or 3-thienyl, and the N /\ N N~ N other is
unsubst i t ut\ec 2004009040 ~ ~N or , then R3 is not hydrogen, PCL/USHAHEBEB| t ut ed

al kyl, -(CH2)30H, -(CH2)3PH, -(CH2)30OWs, or - (CH2)2N(CH2)20(CH2)2, and R5
is not unsubstituted al kyl, -(CH2)30H, - (CH2)3PH, -(CH2)30OMs, or

-(CH2) 2N(CH2) 2Q(CH2) 2; and (3) R4 doesn't forma fused ring with both R3 and

RS. 15 2. The.¢osmesed fiim M, aikgl, éﬁml?isﬂbé?&utbé afylogid tuted with a group
sel ected from hydrogen, am no, "al kyl substituted am no, aryl substituted

am no, hydroxy, nethoxy, phenyl ether, S-alkyl, hal ogen, trifluoronethyl,
and nitro. 20 ﬁ@gﬂ d of aiml wherein R2 is substituted with a
group sel ecte ft;rggﬁ{ y rgg%n, am no, al kyl substituted am no, aryl
substituted am no, hydroxy, methoxy, phenyl ether, 5-alkyl, hal ogen,

trifluoronethyi, a itro, 4. The conpound of aim3 wherein R2 is

het eroaryl having %géll‘@“d %a@.nﬁﬁe&ﬁﬁaaﬂﬁsw%t% Hh?tr\‘,gher ein R3is

sel ected from hydrogen, alkyl, aryl, heteroaryl, heterocycle, and -NR R',
wherein Rand R' are independently selected from hydrogen, al kyl, aryl, and

het erocycl e. 30 6. (Zjlieithemnbani®Ros ogtienally subpiituiedrpirnyl e dritieayecanditheal kyl .
7. The conpound of Caim6 wherein R4 isthxdr oggL.or nethyl.
N

AN .
other is unsubstituted N—N | or , then R3 is not hydrogen,

10 unsubstituted atkyl, —(CH3);OH, —(CH3);PH, —(CH2)s;OMs, or -
(CH2)2N(CH2)20O(CHy)2, and Rs is not unsubstituted alkyl, —(CH2)s0H, —
(CH2)sPH, H{CH3)3:0Ms, or —(CH3)2N{CH,)20(CHy),; and

(3) R4 doesn'’t form a fused ring with both R; and Rs.
15
2. The compound of Claim 1 wherein R4 is substituted with a group selected
from hydrogen, amino, alkyl substituted amino, aryl substituted amino, hydroxy,

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

20 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, trifluoromethyi, and nitro.

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

25
5. 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.

30 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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104 26 March 2007 WD 2004/ 029040 PCTI US2003/ 030223 8. The conpound of Claim
| wherein R5 is selected fromalkyl, -CCOOR, - CCONRR', nitrile, and
heterocycle. 5 9. The conpound of Claim8 wherein R5 is sel ected f26Miaroh 2007
selected from- (CH2)nOR, -(CH2)nNR Rm -(CH2)nCOOR , -(CH2)nCONR R',
-NHCOR , arn¥O2e4/028040 sost eres. 10. The conpound of O ai BCYURHEFEI0R3RS | s

sel ected from oxadi azole, 1,2,4- 10 triazole, 1,2,4-triazol-3-o0l,

i soxazol -3-o0l, imdazolidine-2,4-dione, 44 [1,2,4]thiadiazol-5-o0ne,

oxazol e, and [1, 3, 4] oxadi azole. 11. The conmpound of C aim 10 wherein R5 is

A4H[ 1, 2, 4] oxadi ane! sorpdutidose Cliim #iwHeteiR, R wgéieaéelfr&nmm IHOYR', The
corrpound of claiml having the structure F N1 M'N M O M. 13. The

conpound of cCAPNRReRitrile, andehalerogyelere F N NN N pJ 20 Me 105 26 March
2007

5 9. The compound of Claim 8 wherein Rs is selected from is selected from -
{CH2),OR', -(CH2):.NR'R™, -(CH),COOR’, -(CH.),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 R is 4H-[1,2,4Joxadiazole-5-thione or
4H-{1,2,4}joxadiazol-5-one.

15
12. The compound of claim 1 having the structure

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

20
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WO 2004/ 029040 PCT/ US2003/ 030223 14. The conpound of claim | having the
structure F N / V' \ " NCOMe | e O-NH M M 15. The conpound of claim
| having the structure F- \' N Me-NH 5 OH 16. The conpound of 24 March22007
having the structure F N / \ \/ - MQR2C-N NN COR2Me J Me 10 17. The
conpound ofwoheismesbshavi ng the structure F N / \ N COZMBS20042030223

14. The compound of claim 1 having the structure

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

/ \

N
Me—N H

5 ' CH

16. The compound of claim 1 having the structure

F
N=
N/
) o » CO,Me
MeOzC\,N\JN N 2
Me

10

17. The compound of claim 1 having the structure

F
N/
N/
= [ CO,Me

=-Z
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Me 106 26 March 2007 WO 2004/029040 PCT/ US2003/030223 18. The conpound of
claim1 having the structure F N~Nf HNJ N M 5 19. The conpound of
claim1 having the structure F PN CN CO2Me N Me 20. The conp@g@ridargh 2007
claim1l1 having the structure F N~NCN q HNC N Me 10 21. The conpound of
claim1 hawwaghok/bmomt ructure F N/ \ NI CO PCT/US2003/030223

18. The compound of claim 1 having the structure

F
N=
\
D

HN N
\
~ Me

5 19. The compound of claim 1 having the structure

F
N=
N/
C/N / \ COzMe

N
Me

20. The compound of claint 1 having the structure

F
N=
N/
//\N/\CN

LN
Me .

10

21. The compound of claim 1 having the structure
F

N/
N/
\ o
Me0,C / NN J

H

=2—Z

e

15
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MeQ2C H Me 15 107 26 March 2007 WD 2004/ 029040 PCT/U82003/030223 22 The
conmpound of claim1l having the structure F N ./ \ Or'. NI CN Me 23.
The conpound of claim|l having the structure F gHrN 5 Me O 24. 2@hﬁ“d12007
pharmaceutical conposition conprising the conmpound of claiml and a

phar maceut iwahkéogomoeept abl e carrier. 108 26 March 2007 PQBUSR0¥@BM2duNnd of
any of clains 1-23 for treating a disorder aneliorated by reducing TNF-a
production and/or p38 activity in appropriate cells. 26. The conpound of

cl ai m 25 wher 82nTheeompewidiefrclaim hhaving thardigaiurg di sorder. 5 27. The
conmpound of claim25 wherein the disorder is selected fromthe group
consisting of rheumatoid arthritis, osteopor , osteoarthritis, allergic

i nfl ammati on, periodontal dlsorder i 3 MTE y bowel disorder, septic
shock, insulin-dependent di abetes el -insulin-dependent di abet es,
cachexi a, pul nonary fibrosis,

23. The compound of claim 1 having the structure

F
N=
N/
H oy
/\ N, N
SRR
5 Me ]

24. A pharmaceutical composition comprising the compound of claim 1 and a

pharmaceutically acceptable carrier.
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10 nyasthenia gravis, Crohn's disease, hepatitis, primary biliary cirrhosis,
acute pancreatitis, allograph rejection, glioblastoma, alopecia areta,
psoriasis, ischem a, congestiye heart failure, restenosis, atheraxcMearchd0s7
system ¢ | upus erythematosus, nephritis, Guillain-Barre Syndrone, viral
nyocarditis, H V replication, T-cell depletion in HV infection, cognitive
deficits induced by neuronal i.nflammtion, multiple sclerosis, stroke,
neuropathic pain, 15 HV denmentia and Al zhei nmer's di sease. 28. The conpound
of claim 27 wherein the disorder is rheumatoid arthritis. 29. The use of a
conpound ofzsany Aocfong)bﬁﬂdﬁ ahy 8Bclhigls 1t13eforBéARS Hidér@ertimeforiRdibyasdiing 20 for
the treatnment of a disorder aneliorated by reducing TNF-a production and/or
p38 acti viTF-p progpgsiop prd/ennd8 agttvity in appropyipfe cglise of cl ai m 29 wherein the

di sorder is an inflamuatory disorder. 25 31. The use of claim 29 wherein the
di sorder is selected fromthe group consisting of rheumatoid arthritis,

ost eopor 0si2, oFhecampolnd ¢fickim &l Ivderginghé disdrdemrseaniinflammpatery diordeml  di sor der,

i nfl ammat ory bowel disorder, septic shock, insulin-dependent diabetes
nellitus? non-i nsul i n-dependent di abetes, cachexia, pulnonary fibrosis,
nyast heni a g avithe c@hPJS\desof dlhineas ewhdrgpake BissrderPisi setkcded brdh ahy gedupr hosi s,
acute pancreatitis, allograph rejection, 30 glioblastoma, alopecia areta,
psori asi s, donuiagi ¢f rhevmaeist Wﬁltﬁeaﬁttzoppmmlsupgéoaftbrstﬁerﬁé}@igsq inflammationc| er osi s,

system c | t O%Hﬁmn% M Adob s di el | &nPs 4 r ira
nyocardi ti ??Hﬁﬂ@{%eégfu?%té’ti on, -%ggl lkédégpqlsg{qefjn ﬂc ?&/&?n e@ﬁi%ﬁ%dgﬁo{gni tive
deficits intlabeesl meddus?6ndbinsinAiRPéhdensy dimbetesynahchexid,l spubmeniagn, fibrasis,i pl e
sclerosis, stroke, neur t.hi,c pai.n, HV denment.i a and .Al zhei nmer' s...di sease.
35, “The Tsenepera ¥ CRRES uisBRebais frinan mid satiseotaS AR rs 5 33
A conpound fibgraply rééctioh,aglivbladtod:d, hlopectar &afa) p@riadis, i ifdheamebageytiveehqagnse in a

subj ect either preceding or subsequent to an_ event ant] (;ip%t, d, to cause the
i nfl amat Orf@lur?,égs‘tﬁgﬁgg a ropﬂgog&@y%ﬁlp lupus erythematosus, nephntis, Guillain-Barre

Syndrome, viral myocarditis, HIV replication, T-cell depletion in HIV infection, cognitive

deficits induced by neuronal inflammation, multiple sclerosis, stroke, neuropathic pain,

15 HIV dementia and Alzheimer's disease.
28.  The compound of claim 27 wherein the disorder is rheumatoid arthritis.

29.  The use of a compound of any of claims 1-23 for the manufacture of a medicament
20 for the treatment of a disorder ameliorated by reducing TNF-a production and/or p38

activity in appropriate cells.
30.  The use of claim 29 wherein the disorder is an inflammatory disorder.

25 31.  The use of claim 29 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,

30 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 induced
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10 34. The conpound of claim 33 wherein the event is selected fromthe group
consisting of an insect sting and an aninmal bite. 35. The use of a conpound
of any of clains 1-23 for the manufacture of a nedicament for the2é Maadhwy
of an inflamuatory response in a subject either preceding or subsequent 15
to an event anticipated to cause the inflammtory response in the subject.
36. The use of claim35 wherein the event is selected fromthe group
consisting of an insect sting and an aninmal bite. 110

by neuronal inflammation, multiple sclerosis, stroke, neuropathic pain, HIV dementia and

Alzheimer's disease.
32.  The use of claim 31 wherein the disorder is rheumatoid arthritis.

33. A compound of any of claims 1-23 for treating an inflammatory response in a
subject either preceding or subsequent to an event anticipated to cause the inflammatory

response in the subject.

10 34,  The compound of claim 33 wherein the event is selected from the group consisting

of an insect sting and an animal bite.

35.  The use of a compound of any of claims 1-23 for the manufacture of a medicament
for the treatment of an inflammatory response in a subject either preceding or subsequent

15 to an event anticipated to cause the inflammatory response in the subject.

36.  The use of claim 35 wherein the event is selected from the group consisting of an

insect sting and an animal bite.

-
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