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SUBSTI TUTED | M DAZOLES USEFUL | N THE TREATMENT OF | NFLAMMATORY DI SEASES 5
This invention relates to a series of substituted im dazol es,

phar maceume¥478%mposi t i ons cont ai ni ng them and i nt er nedi at ESTHEEHOTHO ¢ hei r
manuf acture. The conpounds of the invention inhibit the production of a
nunber of inflammtory cytokines, particularly, TNF-[err], and 1[err].
Conprounds of this invention are useful in the treatnent of diseases

associated with 1 I ' -afl o] ' S
rheumatoid arthrit %ggnﬂai%%@%%%? ldlgggysl'em,sep ?Bés?ﬁﬁ'ggwa@
ost eoporosi s, and osteoarth ritiNFLEMWASRORYDISEASES NVENTI ON The

i nflammat ory cytokines, IL-1[err] and TNF-[err] play an inportant role in a
15 nunber of inflammatory di seases such as rheumatoid arthritis. C

Di narel | g et a',-mi%{;{»e Prelafos B4 B8des bg&esétﬁu@gnﬂigaagoezuw Necr osi s

Factor asS Effector cul es 1 n Autol nmune seases ) I h. | munol .
1991, 3, 94phHimadeutical campesitions Tohtainimgohentand astermedidtesusedtin their

mllions of peop]e and can strike at .any.joint af,the human body. lts
synptoms ra En'F{Q‘}FHrﬁrI %60"';9&%'1“’5&5%%\'4%!%'%' 'hth%qrggpgﬁo'}/&fﬁt s, to
severe and Ry ' nﬁﬂé' | : e4di '

associ at ed qnﬁ%#%/}g\nﬂtrﬂgagl n%rgggﬁkiﬂésﬁl%élﬂg?yﬁégr rg#%}g?jhf ggééui tgf)m?ﬂse
nost clglrmrnn @frthwigvemioi(\aramefmmIttr]eh'eatmeuscﬁf diseases associdted with |
antiin nat or ugs D to alleviate t S t ons. e[ espite
Fhet 1 wibeermmraiistRnahintiaAta0sF ROk BUTh AS: HETHOIS B S s
necessary t ' e : | td i

nddi 11 on nAAREMatoRy bBWEE AR  oBP SROA T RTORtS, At e fBoat s, | e
under |l yi ng cause. Ot her drugs, such as nethotrexate, gold salts, D

pencil |l am ne, and predni sone ' fail to respond
to NSAIDS. These drugs al so @@é@“ﬁ@%*ﬂ@l@*igﬁénd t heir nmechani sm
of 30 actiophg Wrﬁﬂém%lfiﬁé@mtm aﬁgt'mplbt Blay &9 idwb%ﬂtﬁﬁf fdle #'d

nmonocl onal antibodies to TNF-[err] have been shown to reduce synptons of
rheumat disd angrbet of inflarematary slisgasesusuoh as rhewnatoid aghsitis) (€. Ddinareltmet o

protein bas e&,.tlﬂﬁarzr?'lonjwaet%ry Eﬁ%&?neasrz eln?é}?édkinJ and Tumor Necrosis Factor as

Effector Molecules in Autoimmune Diseases Curr. Opin. Immunol. 1991, 3,
941-48. Arthritis is an inflammatory disease which affects millions of people
and can strike at any joint of the human body. Its symptoms range from mild

20 pain and inflammation in affected joints, to severe and debilitating pain and
inflammation. Although the disease is associated mainly with aging adults, it is
not restricted to adults. The most common arthritis therapy involves the use of
nonsteroidal antiinflammatory drugsﬁ (NSAID) to alleviate the symptoms.
However, despite their widespread (Jse, many individuals cannot tolerate the

25 doses necessary to treat the disease over a prolonged period of time. In
addition, NSAIDs merely treat the symptoms of disease without affecting the
underlying cause. Other drugs, such as methotrexate, gold salts, D-
pencillamine, and prednisone are often used when patients fail to respond to
NSAIDS. These drugs also have significant toxicities and their mechanism of -

30 action remain unknown.

Receptor antagonists to IL-1p and monocional antibodies to TNF-a

have been shown to reduce symptoms of rheumatoid arthritis in small-scale

human clinical trials. In addition to protein based therapies, there are small
1



nol ecul’e agents which inhibit the production of these cytokines and have
denonstrated activity in animal arthritis nodels. J.C. Boehmet al., 1-
Substituted 4-Aryl-5-pyridinylimdazoles: A New C ass of Cytokine ,
Suppr essi woBB/MTp92 Wt h Low 5- Li poxygenase and Cycl ooxygenascéPGRUS$ISOraoy
Potency, J. 5 Med. Chem, 1996, 39, 3929-37. O these small nol ecule
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val ues of 50demohstratéd adtivitydimaniaial arthritismdaeis| e).CeBoehtri geal. /d Thei r
Use as Cytokine Inhibitor, International Patent appl | ca Lon WO 93/ 14081,
July 23, 1998ubstituted drAoH-a-Byridinytimidazoles;iA New Hoyloking PHHW%SEV@

val ues of - 151485 W LLW SHTPRRINASE dHd L5810kl gha %‘3?"8‘21'5&"*‘?*9!‘@ ¥

203580, /6 SelMad. |®Imemr1hl996 @9, 692%bkDﬁméi:g)smaﬂsmolecalmdgagﬁsPS&m:iﬁafBS
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SB 20358fs @higlin 3atd Yés‘t}’SB"meﬂﬁ}butﬂh@g&rﬁﬁbcHBH@f%e frﬁmstms have

suggested that & compound his profil otential as a viable
treat ment f ocytdiingstrotais andimiceiat.|Cé walusagfds, tOe'ZS mg/keh & Ma Badger, «tlal,

o5 o rddathodba b4 BEs At g SHRU SRR RS ° 70 ™

Endot oxi n 25 SupppéssitéBih rﬁo’?éiﬁEPSB)KmaEﬁelrﬂAhirﬂél Medel3ar ARBSH$ Borpnd
Experi nment al Thera&mtlcs 996, 2 1453-61. SB 203580 and ot her 'smal

mol ecul e agerResarpiion.Endetoxiroabeck anddmmune Exnation.y The veumnabef by

rosear chifs FafAcHIadk Sy FpREiTeLTis RS R 2nd 9554, Biingyen
Giswold et HumarPlatayiscsUreantyofindudilivle for BM P0SSB0Y Mokiticiond) fantibodiey tv
Drug Binding Protein (CSPB) Novel Stress-I1nduced Kinase, Pharnmacol ogy

Conmuni cat i odNF mb%ve prm@z:(sefﬁgacmuﬁnaagﬁ treaémpntef heuraateichaghritis. Mhis

Elliot et al., Treatment of Rheumatoid Arthritis with Chimeric Monoclonal
Antibodies to Tumor Necrosis Factor o, Arthritis Rheum. 1993 36, 1681-90.,
20 Due to SB 203580's oral activity and potency in animal models, researchers

have suggested that a compound with this profile has potential as a viable
treatment for rneumatoid arthritis. A.M. Badger, et al. Pharmacological Profile
of SB 203580, A Selective Inhibitor of Cytokine Suppressive Binding
Protein/p38 Kinase, in Animal Modexls of Arthritis, Bone Resorption, Endotoxin
25 Shock and Immune Function, The Journal of Pharmacology and Experimental
Therapeutics, 1996, 279, 1453-61.
SB 203580 and other small molecule agents reduce the production of
inflammatory cytokines by inhibiting the activity of a serine/threonin kinase p38
(note other researchers refer to this enzyme as CSBP), at an ICs, of 200 nM.
30 D. Griswold et al., Pharmacology of Cytokine Suppressive Anti-inflammatory
Drug Binding Protein (CSPB), A Novel Stress-induced Kinase, Pharmacology
Communications, 1996, 7, 323-29. Although the precise mechanism of this



2 ki nase i s unknown, it has been inplicated in both the production of
TNF-[err] and the signaling responses associated with the TNF-[err]
receptor. [err] F 5 SB 203580 SUMVARY OF
THE | NVENVOGBI47892 novel conpounds of this invention inhibitPCHESISNIA 0
activity of p-38 in the nanonolar range. In addition, the conpounds i nhibit

the in vitrg se err dlLl | a

range. Ani rmp%%%&sepéi’( Wﬁné%&%ﬁ@ﬁ’dﬁﬂ‘%ﬁ’f’? BR rb*':h{ q”ﬁg%é’g%%ﬁ"?] as
wel | as thethbrm?haﬁﬁ@fb oﬁslégta&beiaieewpﬂﬁé? FY rBcdptop, range of activity
t he conpounds of the invention are useful In t e treatnment of a variety of
cytokine related disorders including: rheumatoid arthritis, inflammtory
bowel disease, septic shock ostegqporosis, 15 osteoarthritis, neur opat hi c
pain, HV replication, HV demNTt g, vjral rryoc%di tis, insulin-dependent

di abetes, non-insulin dependentiadi s ntal di sease, restenosis,
al opecia areta, T-cell depletionin A ech\ or AIDS, psoriasis, actue
pancreatitis, allograft rejection rgi & flarfid@ion in the | ung,

at heroscl erosis, mnutiple sclerog cachexia, 20 al zheinmer's disease,
stroke, Crohn's disease, infla gty bowel disease, ischem a, congestive
heart failure, pulnonary fibrogls; hepatitis glioblastoma, CGuillain-Barre
Syndrone, and system c | upus erythenatosus The invention relates to
conpounds of the Formula | [err] [enr]S&éﬂBﬁBO

SUMMARY OF THE INVENTION
The novel compounds of this invention inhibit the in vitro activity of
p-38 in the nanomolar range. In addition, the compounds inhibit the in vitro
10 secretion of TNF-a. and IL-1 B in the nanomolar range. Animal models
demonstrate the inhibition of LPS induced TNF-a, as well as the inhibition of
rheumatoid arthritis. With this range of activity the compounds of the invention
are useful in the treatment of a variety of cytokine related disorders including:
rheumatoid arthritis, inflammatory bowel disease, septic shock osteoporosis,
16 osteoarthritis, neuropathic pain, HIV replication, HIV dementia, viral
myocarditis, insulin-dependent diabetes, non-insulin dependent diabetes,
periodontal disease, restenosis, alopecia areta, T-cell depletion in HIV

infection or AIDS, psoriasis, actue pancreatitis, allograft rejection, allergic
inflammation in the lung, atherosclerosis, mutiple sclerosis, cachexia,

20 alzheimer's disease, stroke, Crohn's Hisease, inflammatory bowel disease,
ischemia, congestive heart failure, pulmonary fibrosis, hepatitis, glioblastoma,
Guillain-Barre Syndrome, and systemic lupus erythematosus.



"[err] [err] wherein: 5 Rlerr] is phenyl, substituted phenyl (where the
substituents are selected fromthe group consisting of (err]alkyl,
hal ogen, nitro, trifluoronethyl, and nitrile), or heteroaryl where the i
het er oar yyoog#issg Ns 5 to 6 ring atons; 10 R2 is phenyl, suk@tdosiofdophenyl
(where the substituents are selected fromthe group consisting of (Jerr] :
al kyl, halogen, nitro, trifluoronethyl, and nitrile), heteroaryl where the
het eroaryl cont ail i€ iBvertian relatestosrmpendssobine Reranyla 1] er r ] al ky!
substituted; 15 R3 is hydrogen, SEM (er FLaI koxycar bonyl ,
aryl oxycar bonyl, aryl ([ err]al kyl oxyc onyl, aryl Cerr]al kyl, substituted
aryl( err]al kyl (where the aryl substi rh&_ﬁfrﬁe | ndependently sel ected
fromone or nore nenbers of the group c Wi’'st™g of C[err]al kyl,
([ err]al koxy, 20 hal ogen, Bm no, ([err]al kyl am no, and
di Jerr]al kyl am no), phthalimdoCerr]alkyl, am no([err]alkyl,
di am no( err]al kyl, succinimdo(err]al kyll, d err]al kyl car bonyl ,
aryl car bonévhe%iﬁ”] al kyl carbonyl C[ err] al kyl, aryl oxycarbonyl ([ err]al kyl,
heteroaryl Cerr]al kyl where the heteroaryl contains 5 to 6 ring atoms; 25
Rlerr] i -(A-(CHerr)[err]-X where: A is vinylene, ethynylene or

C

where RLerr] 1s Rl ol GO MOAR ALLUR £A05HEId B SliiIEREDe selected

from the group consisting of Cysalkyl, halogen, nitro,

-

trifluoromethyl, and nitrile), or heteroaryl where the heteroaryl
contains 5 to 6 ring atoms;

10
Rz is phenyl, substituted phenyl (where the substituents are selected
from the group consisting of Cqsalkyl, halogen, nitro,
trifluoromethyl, and nitrile), heteroaryl where the heteroaryi
contains 5 to 6 ring atoms and is optionally C,.4 alkyl substituted;
15 '

Ra is hydrogen, SEM, Cisalkoxycarbonyl, aryloxycarbonyl,
arylC,salkyloxycarbonyl, arylC,.salkyl, substituted arylC4.salky!
(where the aryl substituents are independently selected from one
or more members of the group consisting of Cy.salkyl, C{.salkoxy,
20 halogen, amino, Cisalkylamino, and diCs.salkylamino),
phthalimidoCi.salkyl, ami\noC1.5aIky|, diaminoCj.salkyl,
succinimidoC.salkyl, Cy.salkylcarbonyl, arylcarbonyl,
C.salkylcarbonylC,.salkyl, aryloxycarbony!Cy.salkyl,
heteroarylC,.salkyl where the heteroaryl contains 5 to 6 ring atoms;
25
Rs is -(A)-(CH2)q-X where:
-
A is vinylene, ethynylene or ~~ i‘)\"r' ~ where
Rs is selected from the group consisting of hydrogen, Cy.salkyl,
phenyl and phenylC;.salkyl;

4



X is selected fromthe group consisting of hydrogen, hydroxy, vinyl,
substituted vinyl (where one or nore substituents are selected fromthe
graoup consjsting of fluorine, bromne, chlorine and iodine), ethynyl,
substit ut W@ BERY| (where the substituents are sel ected frBETEISSQP1INDr e
of the group consisting of fluorine, bromne chlorine and iodine),

d err]al kyl, substitL&eqis@Lgarr] al kyl (where the al kyl substituents are
sel ected fromthe group consisting of one or nore C[err]al koxy

trihaloalkyl, 10 ~ X is selected fromhtiie grioup comsistirignof) hydZbgen, leydrorgp)| ky!
5 E % Pt ALl & A e
pht hal i mi dooxy, phenoxy sefadbed ffionh e BRAPPEINLiE Efflnb@rﬁﬁ%‘,%%hwiﬁé’,b&{ll{gﬁHém S

are selected fromthe group consisting of err]al kyl, halogen and
Clerr]alRoxy), phenyl, angdeding)eethynyhsubs ethymyp fwhete thelsidistituents

| ected f th ly $L f
Gorr)al koxy), aryl & er o ariced sty B orhgie R/ opuBRASRIRBA  ne aryi
substituents are sel ect #dofinebtdmirer chiprine andsodine),oC,.&dIkylr subdtititedhal ogen
and ([ err]al koxy), 20 am no,

| hyd Ik
d err]al kyl ani no, di J e@FQM(\?&*ﬂ?r@oth%%kyf?lqt{b%%%[%,ra]rgéﬁ e {rem the,

d err]al kyl oxyi m no, phppglll' hA @it s er | oxy,
phenyl car bonyl oxy, subsfi tﬁ%ﬁgﬁgﬁg%%%%% Mée'%(gk)ﬂiﬁ%é%g%/
substit@i@ents are sel ecpbthdlimidotdred gming), Carsycidaiky!, G;salkoxy] substituted
hal ogen and 25

- d,etrr]al kox phepyl { err] al kyl car bonyl oxy,
(where the phenyl subst [taBlEXY (‘A’F’Gl% @8 HS‘FP%I#?'P% YeRflectsd dfomthy of
err]al kyl, hal ogen an ; ' r }nqafdc(? i
g[[err} al kzl am nocar bonygg%gbgrﬁsgﬁ?ﬁlpmwggcﬂﬁnyI ),(y,hthahmldooxy,
C err] al koxycar bonyl oxy phenpxy.i suhstifutedephgnaixy dwhese tva pheryl sbstituents

e et ) sy oy Y RaeS 728 B S ST R el o

S?gzgxggﬁglbg[\lylngxg (wheGs shikoxp)) Ehenys Wubstiiuted pheny P(witreah8 dhengm t he
substituents are selected from the group consisting of C,.salkyl,
halogen and Cy.salkoxy), arylCsalkyl, substituted arylC.salky!
(where the aryl substituents are selected from the group
consisting of Cy.salkyl, halogen and C.salkoxy),

20 arylhydroxyC,.salkyl amino, Cysalkylamino, diCy.salkylamino,
nitrile, oxime, benxyloxyimino, Cy.salkyloxyimino, phthalimido,
succinimido, Cq.salkylcarbonyloxy, phenylcarbonyloxy,
substituted phenylcarbonyoxy (where the phenyl substitutents
are selected from the group consisting of C,.salkyl, halogen and

25 Cs.salkoxy), phenylCy.salkylcarbonyloxy, (where the phenyi
substitutents are selected from the group consisting of Cy.salkyl,
halogen and Cisalkoxy), aminocarbonyloxy,
Cisalkylaminocarbonyloxy, diC.salkylaminocarbonyloxy,
C1.5a|k6xycarbonyloxy, substituted Cy.salkoxycarbonyloxy

30 (where the alkyl substituents are selected from the group
consisting of methyl, ethyl, isopropyl and hexyl),
phenoxycarbonyloxy, substituted phenoxycarbonyloxy (where
the phenyl substituents are selected from the group consisting

5



of CJerrJalkyl, derr]al koxy, and hal ogen), Clerr]al kylthio, substituted
Cerr]al kylthio (where the al kyl substituents are selected fromthe group
consi sting of hydroxy and phthalimdo), (err]al kylsul fonyl, . )
phenyl suk$@pgrézsesubst i t ut ed phenyl sul fonyl (where the phenylCTBISI8/07910
substituents are selected fromthe group consisting of brom ne, fluorine,

chloride, Cerr]al koxy triflyoromethyl); with t oMl SO tr] | f A -
is , i sOandXi sH, %[rtg‘rﬁaj%yemﬁﬂ( ,égh!ha%ger.l). Esg@p{ﬁhl&g}lhﬁe@g{ﬁd cally
acceptabl e sal ts thereaf, sdikylirisl(Whére thal kjinsidstitshts ané BRIk ¢ from the
pharmaceuti cal conpositions ‘containing conpounds of Formula I, and nethods

of treating cytokine negrosp&engistingdeihydripxyhacd phthaliride), C-osatkiisuifonyhsi de

from conmpounds of For | S, 1 ' . ' r i ate
conpounds of the For nu%dylswg& {%ﬁ@ﬂ}gﬁiP&%B&FSWgﬂ&E@Y"Eﬁ%ﬁhg})ﬁgWF
prepar at§ on of conpoundsubstitlentsidre selevied from the §ruuposensisting of Bdminger r ]
[err] N[err] wherein: 20 R err] .is phenyl, supstituted phenyl (where the
substituents are sel ectf¥prine shiaridey Cosalkoxy and triflyormettwli | al kyl |

hal ogen, nitro, WNHC%'%O‘S'% hyl, and nitrile), or heteroaryl where the
het er oaryl contains ring atons; 25 R2 is heteroaryl where the
heteroaryl contains 5 to 6 N,@@Gatom; and is optionally Cerr] alkyl

substi tut ed; |

ifAis AU , qis 0 and X is H, Rs may not be SEM;

10 and pharmaceutically acceptable salts thereof.

In addition this invention contemplates pharmaceutical compositions
containing compounds of Formula |, and methods of treating cytokine mediated
disorders with compounds of Formula .

Aside from compounds of Formuia |, this invention contemplates

15 intermediate compounds of the Formula ll. These intermediates are useful in
the preparation of compounds of Formula | and are as follows:

wherein:
20
R; is phenyl, substituted phenyl (where the substituents are selected
from the group consisting of Cy.salkyl, halogen, nitro,
trifluoromethyl, and nitrile), or heteroaryi where the heteroaryl
contains 5 to 6 ring atoms;
25
R: is heteroaryl where the heteroaryl contains 5 to 6 ring atoms and is
optionally C4.4 alkyl substituted,



6 R3 is hydrogen, SEM (ferr]al koxycarbonyl, aryloxycarbonyl,
aryl ( err]al kyl oxycarbonyl, arylerr]alkyl, substituted aryl C[err]alkyl
(where the. arél substituents are i ndependent |y selected fromone or nore

nenbers oY 8%2oup consisting of CJerr]alkyl, C[er r] al koxyCT/AS98/07910
hal ogen, am no, (err]alkylam no, and di (err] aI kyl am no), 1

pht hal i ni do(] er r ] Rs kyis, hyfmgaﬂsem @,salkoxgtarbon lokgcarbonyl,

succi ni m do( err]al kyl C[err] al kyl ca1r on aroon Y

y
Cl err]al kyl car bonyl C[%flyl(]"'eéa@ oxygaponyl cﬁ%@n;alzjlesul}%ﬂtmﬂd arylCisalkyl

neteroaryl G ) i) okeg b By ASAAREAS A8 Th bl B 0R8  h 2°

salts thereof. |In addotmore Mémlsensmfahé %ﬁup%h@iﬁﬁhgftﬂ&f@lm@,.s@?ko
prepari ng conpounds of Fornula,l. ese net hods conprise contac ing a

conpoundSof Fornmul a 1nalogen, amigo, [Qﬁajknl%mrqo & 4iCapalkyiaming), oot od

err I s phenyl, s are sel ec
ﬁom ][ he grgup consi g@?ﬂr?gho d;%mr r iS 1?(1‘ ?l’é\slai%n(ﬁaﬁﬁdr%s I'f | uor onet hyl
and nitrile), or het esmmmidb@fﬁlkyl')iecmmlkylcart%dnyttmwwamo@lth 06 [) i tngt t
“atons; 25 S ut e ere the substituents
are sel ected fromthe ?%%B éﬁ"g\ yﬁﬁ?&‘if r@f‘@&’F &{9@" %Yé-gen nitro,

) leerom vl end ntbalo; atoramsy nsheraoby cognes o ARGt

to 6 ring atons and is opt i onal
aen SEM (err]al koxycar bonyI aryl oxycar bonyl ,

Re is iodine, chlorine, or bromine;

is hydrd

and pharmaceutically acceptable salts thereof.

In addition, this invention contemplates methods of preparing compounds
of Formulal.
15 These methods comprise contacting a compound of Formula 1)}

Ra« N
)I 2—Rg
Ry N
i
wherein
20 R: is phenyl, substituted phenyl (where the substituents are selected

from the group consisting of Cysalkyl, halogen, nitro,

trifluoromethyl, and nitrile), or heteroaryl where the heteroary!
)

contains 5 to 6 ring atoms;

25 R: is phenyl, substituted phenyl (where the substituents are selected
from the group consisting of Cy.salkyl, halogen, nitro,
trifluoromethyl, and nitrile), heteroaryl where the heteroaryl
contains 5 to 6 ring atoms and is optionally C,.4 alkyl substituted;

30 Rs is hydrogen, SEM, C,.salkoxycarbonyl, aryloxycarbonyl,
arylCi.salkyloxycarbonyl, arylCy.salky!, substituted arylC,.salkyl
(where the aryl substituents are independently selected from one

7



aryl C[err] al kyl oxycarbonyl, aryl [err]alkyl, substituted aryl C[err]al kyl
(where the aryl substituents are independently selected fromone 7 or
nore nmenbers of the group consisting of (Jerr]alkyl, ([err]al koxy, hal ogen,.
am no, C[WEO9P478Y| am no, and di (Jerr]al kyl am no), phthal i MPGFCJSIBMBTIA0 ky| ,
am no( err]al kyl, diam noC[err]al kyl, succinimdo(err]alkyl,

d err]al kyl car bonyl

d err]al kyl car bonyl Cf) g?‘?{ ’%ﬁﬁgﬁ‘%g? ?Tr’tohfy%rgru Bocr?ﬂsaﬁéﬁ?fa?kiﬂ",(yl’ C1salkoxy,
het eroaryl ([ err] al kyEaMgm'e_ anhiaoh@t.ga_lbylayiincf,cancadi&..séllqycciarﬁi;mlo__,ng alt omls V 1o
[ i odi , L Qr om ne; onpou 0 ormul a
2[(8 r ]( CHI[ Zr Ir ]O) I[ g(rar] -Cﬁlhﬂ'\r‘#'ﬁgpgﬁqaq[%" éﬂgh%&nﬁf‘aih@a}v amﬁﬁno&wgkﬂydr oggn, .
| kyl , bsti ; itute enyl ,
Cerr]al kyl, substi t%he&nﬁ\ﬁfddl@éllkyl, c,pgﬂkgiaévb?;mg%neérsgm pheny

am no, err]al kylamno, nitrile, Vi ng hyn yl,

succi ni P do, pht hal i Ge8lkylcazbenyiGhca) )('ji, aryloxymarlpmmggmgailgyif a pgl | adi umt_
| ing agent, a sui | vept,,.. .a n .organi . nder .reaction
Condi {1 onawhi ch-por MERCtRD v ARy R BB rEtcibed amtaind T fo PG atoe;

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The ternms used in describing the
i nvention are commonly, used and known 25 to those skilled in the art.
However, the ter s t iiodingehiorne aftvemingani ngs are defined. The term
"FCS" represents fetal calf_serum_ "TCA" represents trichioroacetic acid
and the "RPMith 3 egmpoundofifrrrmudailm from t he Roswel | Park Menoria Inst.

(Sigm @t # R0833). "Independently" neap n there are nore than
one substituent, the substitutents nmay be&c)i’.{mgzr)ﬁa?. The term "al kyl" 30

f
refers to straight, cyclic and branched- chai WVal kyl groups and "al koxy"
refers O- where

qis 0-S
and

15 X is hydrogen, C1.salkyl, substituted C1.salkyl, hydroxy, phenyl, substituted
phenyl, amino, C1.salkylamino, nitrile, vinyl, ethynyl arylC,.salkyl,
succinimido, phthalimidooxy and halogen.

in the presence of a palladium coupling agent, a suitable solvent, and an organic
20 base under reaction conditions which permit the preparation of a compound of
Formula I.

DETAILED DESCRIPTION OF THE INVENTION
The terms used in describing the invention are commonly used and known
25 tothose skilled in the art. However, the terms that could have other meanings are
defined. The term "FCS" represents fetal calf serum, "TCA" represents
trichloroacetic acid and the "RPMI" represents the medium from the Roswell Park
Memoria Inst. (Sigma cat # R0833). "Independently" means that when there are
more than one substituent, the substitutents may be different. The term "alky!"
30 refers to straight, cyclic and branched-chain alky! groups and "alkoxy" refers O-
alkyl where alkyl is as defined supra. The term heteroaryl refers to an aromatic
ring of five or six members where at least one member is a heteroatom. Suitable
heteroatoms include, nitrogen, oxygen and sulfur. In the case of five-membered
rings the heteroary! will-contain one sulfur, oxygen, or nitrogen atom and, in
35 addition, may contain up to three additional nitrogens . With six-membered rings
the heteroaryl may contain up to three nitrogens. Examples of such heteroaryls



al kyl where alkyl is as defined supra. The term heteroaryl refers to an
aromatic ring of five or six nenbers where at | east one nenber is a

het er oat g otdod bl € het eroat oms include, nit rogen, oxygen Egusiglobatp. | n
the case of five-nenbered rings the heteroaryl will-contain one sulfur,

oxygen, or nitrogen atomand, in 35 addition, may contain up to three

addi ti onal RoydsyEidingryl, P¥\"$M7%TYJ)€FP)6@'W14n3dsPYH@'WEI%VB&V@" ~2rid)s TerAR-2ivh
up to threetmoph@mnﬂ, thisphehSyRb yﬁidaﬂnbetrm ythiazble, oxazcleJWrazole and

Pirane 3. y1 e R e B éfﬁﬁﬁpﬂaﬁ'e‘é‘h%ﬁ"vlﬁ%mﬁ?m 419 AR iy
oxazol e, pyda_smpmpgtaimdleeTheI@/mchEl?lh" refees 0 phenyl, "PHT" refers to phthalimido

1 sopr Oy A e SR g o Rl et 4 Lkt

ggt Bﬁlalnyl doﬂgpntﬁt ?es%glsgwp%t%r etggﬂ¥ %}% ynyl larc;;rlgr oup
the ter ma”dgi%%@ﬁ%ﬁ?ﬁ%%é*ﬁ eﬁh@%%%@eﬂev' | bar amet é?!p;f hei{Ble

t enper at ur e''reactiopadnditions” includes iphysicahparameters guch asdempefatuge.t o t he
proteins TNF-[ erids Jébd irfiHfis itveht furthb te:%{‘i' bR $ofarSto f#&éﬁfdi?“hc ™NE-o

di seases_of hunans and‘j er nmanma e overproductio yt oki nes

causes thhe apfdlolfs Gyt Q‘W@e delated Q'soms(ﬂférq5$%%ﬁﬁﬁ olhumans gadgtheki nes,
TNF-[err] apsarhinald abhkele s ob@ﬁmouuatlmof eytakme%tzﬁus% tHe ﬁﬁﬁ@msww

Ki I d _di d
it s, dieEsmnoe VBiRieRtahaE life SBHRes, B FEnd B<) @5“5"?%\3'*“
ost eoart hri to a,numbeppfdiseasesi Thesk\¢tytakihe ceiatmdlsﬁrdermneludemut are abt

per odont a T01IER e RRRORE GHftd 1 AR mAtG et Befiod SHLREISrECRO ! PP,
i nfectith opsmqprpromsocsma@thrmst neumaﬂmeazalmlsllv eeplwgtlanx H\édeoentia, viral

al l ergic inkh m@nm unhtt?edémnt%ﬁébﬂétgé%aé Indept SRS S,

cachexi a, al Zhei nmer | sease,, strok I sease, ,I nfl aﬁnatory

bovel  di seaPenodgptaldisease, FEetanoss, ﬁ&pqc'a areta, E-C%llﬂ’%ﬁﬁ?? in HiY dfegtion or
hepatitis, mllosolpeahem, actud bandsreaﬁt‘s %I@gﬁdﬂ @éjéctu@ﬁ%lsergtcaﬁﬂanimmm in the

o " For mil a. g athet BiRro8ls, FEUAE ST Brisrrpciuia. AR Eren 4 disBasd SEHRECH

20 Crohn s disease, inflammatory bowe! disease, ischemia, congestive heart fallure
puimonary fibrosis, hepatitis, glioblastoma, Guillain-Barre Syndrome, and
systemic lupus erythematosus. The term "effective dose" refers to an amount of a
compound of Formula | which reduces the amount of TNFa and/or IL-18 which
may be detected in a mammal suffering from a cytokine mediated disorder. In

25 addition, the term "effective dose" refers to an amount of a compound of Formula |
which reduces the symptoms of a cytokine related disorder.

The compounds of the invention may be prepared by the following
schemes, where some schemes produce more than one embodiment of the
invention. In those cases, the choice of scheme is a matter of discretion which

30 is within the capabilities of those skilled in the art.

In order to produce the compounds of the invention where A is
ethynylene, Scheme 1 may be used. The starting material for the scheme is a
4 5-disubstituted imidazole of the type 1a. Substituted imidazoles may be |
prepared following know procedures and the substituents R4 and Rz of the

35 compounds of the invention are determined by the substituents of intermediate
1a. Intermediate ia is treated with a base, such as NaH and an inert solvent
such as DMF at room temperature for about 30 min to 1 h. Once anion

9



v e S moee

may be detected in a mammal suffering froma cytokine nmediated disorder.. In
25 addition, the term"effective dose" refers to an anFunt of a c;irrpou_r:_ﬂ
of For mul h reduces the synptons of a cytokine rel at oafgdiG" e-
corrpounds@gIc fm#eﬁl nvention may be prepared by the follow ng schenes, where
sonme schenes produce nore than one enbodi ment of the invention. In those ]
cases, the fomnationis camplete,ian alkyﬁtmgragﬂntds added isach\dsi pherihyli chlovidéi n

the capabi | Iahuethe%abmﬁﬁuﬁb ¢ |8 éld%b '160ngﬁd’r é&iﬁggﬂﬂﬁg @Q{d -
gf gf f T’ﬂgsnﬁﬁr&ﬁrw*ﬂ% éaé‘ 2 *leso?i!i' G%tafﬁmramzbwtageme ©

type la. Sulaibiwfor tite foreaionl sfFinakp rém&gwwmb bRaddiing! Ounw fprocedur es

vent o arreuBR he Aol plodiids i P§éﬂ%@@&&f3*ﬁﬁﬁem%mp€_§;an9b

| nt er medi at ¢edds thhlgheayalH&\nt promiucts eAltsnnatively iNdrinfotiates 1b)eirid Hs) dé?ﬂt

Formar; on | DereBRrRd BSRE G hainadt distibedin W edi2dafz, ?QE%HQE'@? B
chl ori de andrissbstisted ﬂrmdazpia Gpmno;urldslhlsafdl as Cytakine.50- 100 [er r]C for
about 24 h to gi \nmerm‘earamdlbat.s&e&é@wﬁm é\gﬁoﬂ@baﬁélsucﬂi%s JIH%{ ghat es

W th onld pr AN steh eSREF ats78 46 Fosiaeut A mimah sokiemief aam;n@om‘é‘“ )

separ at ed, shehesnediie onbromins [u_sadheamg tidfsrfidd émaﬁ%ﬁdntﬂé ﬁﬁbggrép/) lrsg:ogfegf
; e

5;02;% f]e 'rArd@ﬁ ﬁ%@tté@%ﬁ B&%ﬁ%ﬂgﬂ@é@%ﬁ EQ l‘@&mr‘ﬁ[’ Q]t%g“’ﬁl substit ut ed

| m dazol e Cintpovediate)deiwiheradMdgtiotinee. Trehtrenteid caWﬁthJbsllladlumScduphﬁ ed

()& o e ey AR o ) Kt

brom nel® s syl compesindy pueh ag@-butyantrol and am anganic basasuchvad to warmto
anbi ent terrmmylarnﬁnewanaﬁemswéhtlsdahtéécngsnﬁld%ﬁ!é gﬁlﬁ@%tgeﬁﬁxﬂw € Wis

bi 5( acet at aEBMAL el of varBcBn 1Upe 48 Alidmaivelyale ma be teatedwith
et hynyl comptherpaladilmapuplihgtagents. oThe agents musebepaNagiiurh Wicéntitfes and
include but are not limited to bis(triphenylphosphine)palladiumdichloride,

20 bis(acetonitrile)chioronitropalladium (i), bis(acetonitrile)-dichloronitropalladium
(1), and bis(benzonitrile)dichloropalladium (11). In addition catalytic amounts of
copper catalysts, such as copper iodide may be added to increase the speed
of the reaction and/or reduce the reaction temperature from reflux to room
temperature.

25 Although Scheme 1 is used to prepare a compound of the invention

. where Ais ethynylene, nis 1, qis 2, X is hydroxy, R1 is 1,3-pyrimidin-4-yl, R»
is 4-chlorophenyl and R3 is phenethyl, the scheme may be used to prepare
other products. For example, to vary Ra, the alkylating agent, may be replaced
by either another alkylating agent or an acylating agent. To prepare

30 compounds where R3 is C1.salkoxycarbonyl, aryloxycarbonyl, aryiC1.
salkoxycarbonyl,C1.salkylcarbonyl, and arylcarbonyl, an acylating agent
replaces the benzyl chloride in Scheme 1. For example, to prepare
compounds where R3 is benzoyl, benzoyl chioride relaces benzy! chloride. If .
compounds where R3 is substituted arylC4.salky!, aminoC4.salkyl, substituted

35 aminoCy.salkyl and C1.salkyl are desired, benzyl chloride may be replaced
with any number of alkylating agents. For example, to prepare compounds
where Rj is a substituted aminoC+.salkyl, 1-bromo-3-dimethylaminopropane
may be used is place of phenethyl chloride.

10



triethylamne in an inert sol \)ent such as met hyl ene chloride at reflux

gi ves conpounds of the invention of type 1d. Alternatively, 1c may be
treated with ot.her palladium coupling agents. The agents ”H&ﬁr adi um
11 enti tiv%g%(ﬁ@g?ncl ude but are not limted to I&%’B%IL

bi s(tri phenyl phesphi ne) pal | adi undi chl ori de, 20

bi s(acetonitril e]rﬁbi’dﬁr&Bi\Idr?D(aéﬁ@@r adriety of known substituted ethynylene
bi s(acetonitri ad

| e)-dichl | . d .
b1 ( benzon eompBYafe ey B HeeRCihn Streiit ohe 8hBgrs Sutyyri-el Wibunt s of
copper cat apsopargykchibride, campeundssiheee opig foandXdsCl mayrive peodudede speed
of the r eacbbgfgoms%h%ﬁétjﬂg@olé@nﬁg@i‘éﬁ:?.?,aik?, titUt&d b}?gam;ﬂf pH&ny1O0 room

t enper at ure. . ugh Schene | 'I's Used to prepare a co und of
the i nvéht i 8¥bstjtuted Eh?@We?W%Rpléhé,a'kM'qr%m?; nigriles vwﬁﬁtﬁxnylml&a;glﬁﬁ. err]
is 1, 3-pyri ghekiRirdigs! f ¢ﬁh§ﬂ%¥ [ , schene
may be usedg?gé'grrr@ggf gh{(ﬁaﬁtrrﬁdg?%%ﬁg?s. or ex rrplrﬁe bf%ﬁ%/}gp ;‘h r%ﬂs T%Qﬁers

al kyl ati ng agent, may be replaced by either another al kylating agent or an
acyl ating agent. To prepare 30 conpounds where R3 is (Jerr]al koxycarbonyl,
aryl oxycarbonyl, aryl C[err]- [err]al koxycarbonyl, ([ err]al kyl carbonyl, and
aryl carbonyl, an acyl ating agent replaces the benzyl chloride in Schene 1.
For exanple, to prepare conpounds where R3 is benzoyl, benzoyl chloride

rel aces benzyl chloride. If conpounds where R3 is substituted
arylC[err]al kyl, amno(Jerr]al kyl, substituted 35 am no(err]al kyl and
Cerr]al kyl are desired, benzyl chloride my be replaced wth any nunber of
al kyl ati ng agents. For exanple, to prepare conpounds where R3 is a
substituted am no(ferr]al kyl, 1-brono-3-di nmethyl am nopropane may be used is
pl ace of phenethyl chloride. 10 In order to vary X and q, a variety of
known substituted ethynyl ene conpounds nay be used. For exanple if one

repl aces 3-butyn-1 -ol with propargyl chloride, conpounds where q is 1 and
Xis O, may be produced. Conpounds where g is 0-9 and X is (err]al kyl,
substituted CJerr]al kyl, phenyl, 5 substituted phenyl, am no,

Cerr]al kylam no, nitrile, vinyl, ethynyl aryl(err]al kyl, succinimdo,

pht hal i m dooxy and hal ogen nay all be prepared in this manner.

11



G . ..

Scheme 1 [err] [err] N la NJerr] [err] .[er.r]i[err].[err] [err] [err] [err].'

[err] [err] Id 12 Schene 2 may be used to prepare conpounds of the
invention 7@, s vinylene. Internediate la is the starting material for
this scherre an % treated with a base such as NaH and an i necEruSsalo 6t

such as DMF at roomterrperature for about 30 mn to 1 h. Once anion
formation is conplete, 2- 5 (trinethylsilyl)ethoxy glchl oride is added
at roomtenperature and stirred for about 3-5 h to g@ emertedi at es '
2aferr], and 2a[err]. As in Schene 1 the isomers are separdated at this
stage. Internediate 2aferr] igitrgeated wth a strong base such as
n-butyllithiumin an inert solvg uchgps THF at -78 C for about 1 h. A

hal ogen source such as iodine i ded @nd the m xture.is stirred at 10

anbi ent tenperature for about 1 hto |\;/e_Hnterm3d| ate 2b. Treatnent of 2b

P

\
NN
l 1a
cl
g
NS
- | 2—H N P
NN
1b
1 cl 1b,
N’l
L\N N
I »~w
N
cl
1c N?Z

ci
1d
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bi s(acet at at 0) bi s(tri phenyl phosphi ne) pal | adi um 11, trinethylsilylacetylene
and triethylamne at about 70 C for 18 to 24 h gives ethnyl internediate

2c.. This iate is treated with aqueous HBr in an al ' | .vent
such as E‘?%tag[f?;g reflux for about 3-6 h to give a corrpom#ﬁfﬁr la 1
where A is vinyl andXis Br. 13 Schene 2 la [err]

S[err] (CH err]) [ 8cheme2 may be rt.]sekiett:r;ireball‘elr d;omrohhﬂe of thd irivehtion wﬁé?e A

| 2

Aot her et BPEns dblermesidle 1a ot stafing mateld)for, i beheibb lanills o e
by Schene 3treates thara ba@e puclmasfMaHtamdsars inestrsolivent siech as HME @t rodm

I ntermedi at férﬁﬁér%'iuub 16 abofit BARINSIECI h2 DG ShioRUormitloA s tomplets 2oy €Nt

h THF g
such as 5 (tnmethylsnIyl)ethoxymethylchlonde is added at room temperature and stirred
for about 3-5 h to give intermediates 2a4 and 2a2. Asin Scheme 1, the

isomers are separated at this stage. Intermediate 22y is treated with a strong
base such as p-butyllithium in an inert solvent such as THF at -78 °C for about
1 h. A halogen source such as iodine is added and the mixture is stirred at

10 .ambient temperature for about 1 h to give intermediate 2b. Treatment of 2b
with a palladium coupling agent such as
bis(acetatato)bis(triphenylphosphine)palladium Il, trimethylsilylacetylene and
triethylamine at about 70 °C for 18 to 24 h gives ethnyl intermediate 2¢c. This
intermediate is treated with aqueous HBr in an alcoholic solvent such as EtOH

15  at reflux for about 3-6 h to give a compound of Formula 1 where A is vinyl and
Xis Br.

13



about -78 [err]C under an inert atnosphere for about 15-30 mn. DNF IS

added 5 and this mxture is stirred at anbient tenperature for about 1-5 h
to give the aldehyde internediate 3a. Treatnent of 3a with %%ﬁ@&gmﬁ@ﬂpent
fornmed fr WO 98/478%%nyl| phosphi ne and carbon tetrabronide, tri am he and

an inert solvent. such as nethyl ene chloride gives the vinyl conmpound 3b.
This conpound may be treated with an aqueous acid Scheme® at about room"
tenperature over 10 several hours to give the 2-substituted derivative 3c.
Due to the variety of known Wtt{ig reagents, many of the conpounds of the
invention where Ais vinyl mgy 9 prepared by Schene 3. For exanple, to
produce the conpounds of th

i nventio ere Ais vinylene, gis 1 and X is
vinyl, the Wttig reagent frepared from ™ phenyl phosphi ne and al |yl
ittig reagent use™in Schene 11 1. Conpounds where

brom de 15 replaces th
, vinyl, substituted vinyl, % §+F;kyl
substituted (ferr]al kyl, cycggahg% phenyl , araC[err]a K$Hals
ep a:A

gis 1-9 and X is ethy
Clerr]al kyl ami no and nltvr+é repared by this ene In addition to
conpounds whEheZANs vi Ryl ene, Schene 3 may b to produce
conmpounds where nyl ene and X i s hyd¥dx tuted aryl al kyl .

used 2
sub

Treat nent of 3c 3f such as n-BuLi i i nRrt solvent such as THF
at -78 C, followed b ment with benzaldeﬁ&de oI t he desired product
3d. 15 Schene er [err] 2a2 [err] (err N 3a [err] [err] [err]

N Br

N~¢
cl
2a4 2a,
Si(CH3)s
0
N/
'§N | N)
| )W
N
cl 2b \
5 NSi(CHa)a
N/
K |§NI N) Si(CHa)
| />/§/ i(CH3)3
/ "
cl 2C

Cl
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[err] [err] C(err] 3b Cerr] [err] [err] [err] Br

[err] [err] [err] [err] 3c [err] [err] N N 3d 16 [err] To proﬂuce .
t he corrpounds of the invention where Ais when Rerr] is hyd Schene
may be usW@ %%t nent of intermediate 3a - with hydroxyl an?gggﬁ?#"gﬂq nert
solvent such as -MeQH for about 3-6 h at roomtenperature gives internediate
4a.. The SEM gr oupnetheranathodwef prepetiag asmpoundsasherenA isivinylems,dgueous aci d

and an al Comghtrﬁtéﬂ)bywe?ﬁe BefT*HéXstE qgmeﬁ'ﬁ for t Plst .ﬂd‘fﬁrﬁ@ id {Hae ﬁléa,nn’i&q 0@ o]

< Clor ) al iyAiashEle 28, RS Best sfich it BRIt SR e soc SscH

with the knaboutc7e %G pnder ap nﬁbnmbs phérsifon ook 1580 fims. DMP |§added
[ ERR] - bgnzy L Y i@ nibdtiFels: stlﬁ'(é%eﬁear#b{e%@répératur)e for B0t 155 hltolgh give She

[err] -
aldehyde intermediate 3a. Treatment of 3a with Wittig reagent formed from

triphenylphosphine and carbon tetrabromide, triethylamine and an inert solvent

such as methylene chloride gives the vinyl compound 3b. This compound may

be treated with an aqueous acid such as HCI at about room temperature over
10 several hours to give the 2-substituted derivative 3c.

Due to the variety of known Wittig reagents, many of the compounds of
the invention where A is vinyl may be prepared by Scheme 3. For example, to
produce the compounds of the invention where A is vinylene, qis 1 and X is
vinyl, the Wittig reagent prepared from triphenylphosphine and allyl bromide

15 replaces the Wittig reagent used in Scheme lll. Compounds where q is 1-9
and X is ethynyl, vinyl, substituted vinyl, C1.salkyl, substituted C4.salkyl,
cycloalkyl, phenyl, araC4.salkyl, C4.salkylamino and nitrite may be prepared by
this scheme

in addition to compounds where A is vinylene, Scheme 3 may be used

20 to produce compounds where A is ethynylene and X is hydroxy substituted
arylalkyl. Treatment of 3c with a base such as n-BuLi in an inert solvent such
as THF at -78 °C, followed by treatment with benzaldehyde gives the desired
product 3d.

15



'H”féfr] 4a O Jerr] [err] terr]

4b The conpounds of the invention where X is (ferr]alkylthio,
phenyl sul f onyl
phenyl sulvioesrseny be produced by Scheme 5. Treatnent of 1EGHYS

Cerr]al kylthio, Cerr]alkyl sul fonyl,

[err] [err] 10
substi t ut ed
and substitute

-pentyne and a pal |l adi um coupling agent as previously described gives

conpound [err]. 15 Displacenent of the chlor
such as 2- mercapt oet hanol
tenperature gives the thiol
an inert solvent 17
t he sul fone conpound 5c. Schene 5 [err]
[err] [err] [err] 5b [err]

de

in an inert solvent su
5b. Treatment of [err] w th aqueous oxone and
such as MeCOH at anbient tenperature over 3-6 h gives

[err] [err] Cerr]

%éhélﬁéesphi lic agents
C

as acetonitrile at room

[err] [err] CJerr] ba
5[err]

To produce conpounds of the invention where X is 5 Si(CHa)s

d err] al koxycar bonyl oxy, conpound [err] may be

OS

Schene 6. N”
24 |§I N)
2 et - N | /.
N
/ ” ¥
Si(CH
S~ (CHs)s
2 O
N
(N N Br
N
Cl
3b c
NN
\
Cl
H OH
N
| 4
TS0
\
N2
3d

16

as illustrated by

O

H

3c
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Treatment of conpound [err] with an acyl ati ng agent such as net hyl
chloroformate at roomtenperature in an inert solvent and a mld base gives

conmpound }.s method may be used to produce conpounds h8si ntion
where X P‘g&&‘gﬂ%ﬁsal kyl car bonyl oxy, phenyl carbonyl oxy, 10 ¥er b

phenyl C[ err] al kyl car bonyl oxy, am nocar bonyl oxy,

d err]al kyl am nocar bonyl oxy, di 18 d err]al kyl am nocar bonyIN;QRs

d err] al koxycarbonyl oxy, substituted ( err]al koxycar bonyl oxy,
phenoxycar bonyl oxy and substituted phenoxycarbonyl oxy by re g mnet hyl

\ml or 01;( or mat e WiTdprotuge mﬁmp@mmmi inFontisrcamere Ais pTépa e*qorr{)gunds
ere IS I r
mechyl i so SRS ¥ hREHUEE Siothe tmay 8l e, Teatinehf of edidiate 44
usi ng [ er r \withshydroxytansinedn layn iBehessalveént stichasiveOld forabput 8+6 H at raarh
tri phenyl ' . LS 0AL C r f ' t
Foom ¢ eypetarberatire Biled R RteiiE Ul * Tnp SEMUpGRION AR Mak HFRoVaby,
with a 8uclteagiment withgamaqueous asid ard analegholignselvent atrefluxfpoabeutsth 19
ZChﬁ”E ﬁ 1%0 [gi\lfé ihd\desired préductinl elhrdr]géfid brdcticel thednhpb@nds ofihe 6c
though t iAvention whefe H?-,%' rafsaqﬁﬁ, BﬁSnVI, pﬁgm'/lw'.stgllt(ﬁr ﬁygrfoxﬁg'r:ﬁihgrrﬁéy and
be replaced with the known corresponding O-substituted hydroxylamines such
as O-benzylhydroxylamine.

Scheme 4
NSi(CHs)s
Y3
3a k\N N
H
ci 4a
cl
H
N
[Nt
= H
N
10 4b

The compounds of the invention where X is C4.salkylthio, substituted
C1-salkylthio, C1.salkylsulfonyl, phenyisulfonyl and substituted phenylsulfonyl
may be produced by Scheme 5. Treatment of 1¢ with 5-chloro-1-pentyne and .
a palladium coupling agent as previously described gives compound Sa.
15 Displacement of the chloride with nucleophilic agents such as 2-
mercaptoethanol in an inert solvent such as acetonitrile at room temperature
gives the thiol §b. Treatment of 5b with aqueous oxone and an inert solvent

17



IL-1[err], some conmpounds are nore active than others and are either

preferred 5 or particularly preferred. 20 The preferred conpounds of
Formula | include: Owve [err] [err] ﬁ_rr- F -
Flerr] MRM4PE ) [eF "ﬁl’“’ml"
N [err] [err] [err] [err] N N 5 F

F 21 ansuch as MgOH at ambignttemperaturg oper8 @ hgives_her sylfoneacampbang! or -
substituteg.phenyl where the phenyl substituents are halogen or nitrile. 5

The partlctrParIy preferred "R err]"s are pyrid-Asg:Ih ri 'di n-4-yl and
2-butyl-pyridin-4-yl. . The particularly preferr ﬁg‘”' e hydrogen,

(CH2) 3Ph and (CH2) 3PHT. The particularly preferred "A" s are vi nyl ene and
ethynylene

1c - N

ba

cl 5b

N )/\/\/\S/\,OH
4 \\

/

Ci 5c
To produce compounds of the invention where X is
5 Cisalkoxycarbonyloxy, compound 1d may be used as illustrated by Scheme 6. -
Treatment of compound 1d with an acylating agent such as methy!
chloroformate at room temperature in an inert solvent and a mild base gives
compound 6a. This method may be used to produce compounds of the
invention where X is Cy.salkylcarbonyloxy, phenylcarbonyloxy,
10 phenylC,salkylcarbonyloxy, aminocarbonyloxy, Cs.salkylaminocarbonyloxy, di

18



10 m"'The particularly preferred "q"s are 0-6. The particularly
preferred "X s are hydrogen, hydroxyl, chlorine, nitrile, cyclopentyl,

C[grr]alg%lcarbonyloxy, phenylcarbonyloxy, phenyIC[err]aIkﬁhﬁﬁhgﬂmﬁbﬁgy,

am nocar C[err]alkylanlnocarbonyloxy and
d|C[err]aIkylanlnocarbonyloxy 15 npounds of Fornula | may be used
in- ph?r m)ac@?Mlambomﬂnw,tﬁﬂm%&owgﬁwz-?dndf Ft hert

pri mat es t i nfl ammat ory

cyt oki nes, %':f’r |c)§ﬁa?‘f‘6®+ err 5(9c% g\?biﬁc%{@ e&rg‘:gmt s, oral

adni ni str atﬁ' hanoXygaERRsY reriacipgymsitvi gHoRe h knpwn acyliating

i nfusion org éi-itscfﬂor%*ﬁmméltds épdre éompouisdewhese ¥eisf rom about 0. 05 to 100

{'ﬁ’ek?’anéo lsr%”c%sﬁf‘e’ﬁvﬁﬁﬁé?fr? %wﬂ%' SRRyt o e fagpiietg..

at 0.05 to aboutTlé cogipauntisi Wigerel Xfis hatogenomay bmaymthegzeﬂruﬁmgd@ﬁs 1.0 to

1.0 x 10 p&gﬁ%}‘
carr:(er E)S;jlb%ﬁé@%ﬁ%ﬁgﬁg}&% F?%%ntﬂséer@requﬁﬂm nu es tO sever a ﬁ‘EOI’
t opi cal adnémd @thalogen seurgsoskicl as carkemtateaahionige atrogrs tﬁm@damr? gives
phar ”Hceut'e%gsaﬁaw TeafmeArseoh R FOSH teﬁnp@bﬂureomh 4 puRhphilldYgent dr ug

to vehicle armaceut | ca POSI t1 s can be prepared using
convent‘ll‘-'bnawtﬂ'haF|‘|’|§R§BM'&"l"E‘!ﬂe SW@?r‘ﬁo@Fﬁ’%u C.conpoundi ng techni ques. O al
dosage forns may be elixers, syrups, capsules tablets and the |Iike. Were
the typical solid 30 carrier is an inert substance such as | act ose,
starch, glucose, nethyl cellul ose, nmagnesium sterate, dicalcium phosphate,
mannitol and the like; and typical 22 7910 liquid oral excipients

i nclude ethanol, glycerol, water and the like. Al excipients may be m xed
as needed with disintegrants, diluents, granulating agents, |ubricants,

bi nders and the |ike using conventional techniques known to those skilled
in the art of preparing dosage forns. Parenteral dosage fornms 5 may be
prepared using water or another sterile carrier. Typically the conpounds of
Formula | are isolated and used as free bases,
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e e

however the conpounds may be isol ated and used as thelr pharnaceutlcally
acceptabl e salts. Exanples of such salts include hydrobrom c, hydroi odic,
hydrochl oric, perchloric, sulfuric, maleic, fumaric, malic, tartatic,
citric, Ne@%#M9210 nandelic, nethanesul fonic, hydroet han®STYIIBOP10
benzenesul foni c, oxalic, panoic, 2-naphthal enesul fonic,

[err]-tol uenesul fonic, cycl ohexanesul fam c and Mérm? | OLOG CAL ~
EXAMPLES The bi ol ogical activity of the conpoun invention was 15
denonstrated by in vitro and in vivo assays. As di scussed previously,

agents which inhibit the activity of the enzynme p38, inhibit the production
of the inflammatory cytakines Thl1§err], and IL-1[err]. Conpounds of the
invention were neasured for their @bility to inhibit the activity of p38 by
the foll.owng in vitro assay. 20 A solution (38 [err]) of purified
reconbi nant p38 (where the anmount of emgyne was determ ned enpirically
considering the linear range of/the assaj\and the acceptable signal to

noi se ratio; 6xH s, nyelin basic protein substrate
(al so determ ned 7.5 (Hepes: 25 nM

My err]: 10mV Mh(C lls of a 96- 25 well round
botton1po|ypro- | ene
(" CTRL") andNoa

nd ("BKG'). The CTRL was prepA
substrate bu AN 2% DVSO, gndzcsh BKG was pr epy W th substrate
buffer and 296@MB B]) of the test\conpound in DVSO
(compounds were difMNNed to 125 | rr]M in 109EMSO H of r] O and assayed at 30
he final DVSO concentrationjwad] 29[ was added to the
testing wells e ATP/[err]P-ATP solution (1 : i pchg 50 [err] M
unl abel ed Agf and 1 [er@pC [err]P-ATP) was added o/al Swel I's and the '
conpleted plates were m xed and i ncubated at ZfAN 30 nin. Ice-cold 50 %
TCA/ 10nmM sodi um phosphate (60 [err]) were addy o each well and the plates
were kept on ice for 35 15 min. The conten 97 each welgpwere transferred
to the wells of a 96-well filterplate (M II*pore, Mul ti Screen-DP) and the
filterplate was placed on a vacuumnmani fold, fitted with a waste coll ection
tray. The wells were washed five times with 10% TCAf 10nM sodi um phosphat e
(200 [err]) under vacuum 23

with the enzyne,

CaHs

Although the claimed compounds are useful as inhibitors of TNF-a and
IL-1B, some compounds are more active than others and are either preferred
5 or particularly preferred. '
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M croScint-20 scintillant was added, the plates were seal ed using Topseal-S
sheets and counted in a Packard TopCount scintillation counter using a 33P

liquid pr th col or quench correction, where the outp I Sad ol or
guench- co‘&ggg)tpéag&cpm The % inhibition of the t est corrpoundi::JEaglgs‘dé‘p’I9 ul at ed
5 by the followng fornmula: % inhibition = [1 fsarrple -BKG / (CTRL-BKG ] x
100. Al t hough cofi@Brefemed eompeunds of Fomsulail includ®:[err] i f warranted t he

conmpounds were tested at 4-fold increnments above and bel o
concentration. In addltln OMerr] were calculated for so
t he Del t agraph 4- par ang® curve fitting program 10
enzyne assay, many of i i
vitro whole cell assgf using peripheral blood nononuclgar cells ("PBM")
whi ch wer e QB rom hurman bl ood as foll Frespl y obtai ned venous
bl ood was a |agu ated with heparin, dilut¥gd n equal vol urre of

phosphat e buN€eg-Nal i ne (" PBS") and cﬂ{'aced ile tube 8@ ot her
contai ner. Aliquolls ure were tjlapsteepeN\VO-Centrifuge

t ubes which o/urerlaid with FICO||- Hypaqu ). The prepared tubes
were centrif A at 400 x g without braking f 0O mn at roomtenperature.
Approxi matel 42 to 2/3 of the platelet |ay ove the nononucl ear cel
band was refoved with a pipette. The majoritfy of the nononuclear cell |ayer
was 20 carefully renoved using a pipette and these PB
PBS and spun at 600 x ¢ for 15 min. The resulting PB
anot her portion of PBShdNspun at 400 x g for 10 mn & oom t enper at ur e.
The recovered pellets e)dlluted in low endotoxin RPM |/ 1 % FCS culture
medi um and gave a cel P”cohcentration of 0.5-2.0 X 106 RMBC/ nl. A small 25
vol ume of thesguspen j "
t he remai ni RY
t enper at ur e . \g#
to a concentratio
suspensi on (129

fl at-bottom @
" Cle

of test conp,

ounds usi ng
ide_from_the

or 15 mn at room

dovered pelleted P wer e ygaspaded in RPM.,../ 1 % FCS
a)xé:@?v(vrﬁ\[és '\@% run the a %C%ge’\lalal\\%‘

erM]) was transferrgd to 30 e Ne wells of a 96-well

ptiter plate and incubated for at 37 [err]C. A solution
(10 [err] prepared at 20 x t gesired final

F . F
Ny
®
N*T I
N . x
| :}\C—:c’\/\/\/o:" ,)\C_ /\,OH
\_
5 F
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concentration) was added to each well and the plate was incubated for 1 h
at 37 [err]C. A solution (10 [err] of LPSin RPMerr] /1% FCS (200 ng/nL)
was added and the wells were incubated overni ght at 37 [err!C. The . .
super nat eW0I3378%2rr] was 35 renoved fromeach well and dil SHA7ALRPM  /
1% FCS (400 [err]) The sanples were analyzed for TNF-[err] using a
commercial ELISA kit (Genzyne). Th -1[err] activity of select conpounds
of the invention was determ ned by following in vitro assay.

Pl astic-adherent cells were prepa rom 24 PBMC. Briefly, PBMCs were
added to the wells of a 96-well plate as above, incubated for 1 h at 37
[err] C, and the adherenN<T epared by gently resuspending the

non- adherent cells w th{g j , removing and di scarding them and gently
washing the wells 3 tinmes™w t 0 [e t Medi um 5 Addi tional
culture medium (180 [err]L) whgradeed to the wells after the final wash.
Conmpound addition, LPS s | ation, incubation and supernate harvest were
as for TNF-[err]. Supenat ere assayed for interleukin-[err] using a
comer ci al ELé&é (Genzyge) . Conmpounds 4 and 36 inhibited the production of
IL-[err] at [ ]Cerr] of 7 and 13 nM 10 respectiveély. The ability of the
conpounds of Formula | to inhibit LPS induced TNF-[err] production was

demonstrated in i saticalrypreforrdd ‘RY SRl pRERALE subbBrdPphEny V)Vﬁere

femal es, Jackson Laboratoriés) or rats (Lewis males, Charles R ver) were
fasted for Hwe phenyrsuhstifuenis are halogan oF PWIlS- 10 nl/ kg of test 15 conpound
at 5-50 8/ kg. Thihe panicaldryspraféresd tRg'Isare pyrid-dnjl pyrimidin-d-ylgratt ed

intraperitopeally w.th |PS at 1 ng/kg and returned to their cages for 1 h.
Ani nal s wer MEPW@%'PZ%‘@!EW COerr], exsanguinated by cardiac puncture and

whol e bl ood col | dtecparticularty. prefierred TRg"soarechydeagen) (ChgdPhand ot and serum
was transfeKcﬂg g;q_ﬁi centrifuge tube. This sanple was centrifuged, serum
was 20 collec )33 aliquoted and frozen at -80 [err]C. Sanples were tested

by conmerci al ELThaspaiculany preferred EAtogrenvingleneoand:ethyRy©enend Bi osour ce
Lg:mgﬁ;%dyr- l[:g; :n]-J:l)l.,Ef H:é‘r‘tfé@ﬂéﬁyj Br'éfér‘?e& I":&'i's;rarierb-bi. vo TNF-[err] act | Vi ty a
he particularly preferred "X'"s are hydrogen, hydroxyl, chiorine, nitrile,
cyclopentyl, C,.salkylcarbonyloxy, phenylcarbonyloxy,
phenylC;.salkylcarbonyloxy, aminocarbonyloxy, Cs.salkylaminocarbonyloxy and
diC.salkylaminocarbonyloxy.

15 Compounds of Formula 1 may be used in pharmaceutical compaositions to
treat patients (humans and other primates) with disorders related to the
overproduction of inflammatory cytokines, particularly TNF-o.. The preferred route
is oral administration, however compounds may be administered by intravenous
infusion or topical administration. Oral doses range from about 0.05 to 100 mg/kg,

20 daily. Some compounds of the invention may be orally dosed in the range of
about 0.05 to about 50 mg/kg daily, while others may be dosed at 0.05 to about 20 |
mag/kg daily. Infusion doses can range from about 1.0 to 1.0 x 10* ug/kg/min of
inhibitor, admixed with a pharmaceutical carrier over a period ranging from several
minutes to several days. For topical administration compounds of Formula | may

25 Dbe mixed with a pharmaceutical carrier at a concentration of about 0.1 to about
10% of drug to vehicle.

The pharmaceutical compositions can be prepared using conventional
pharmaceutical excipients and compounding techniques. Oral dosage forms
may be elixers, syrups, capsules tablets and the like. Where the typical solid

30 carrier is an inert substance such as lactose, starch, glucose, methy! celiulose,
magnesium sterate, dicalcium phosphate, mannitol and the like; and typical
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| inhibits polyarthritis in an in vivo rat nodel as follows. On day 0, nmale
Lews rats were injected subcutaneously near the base of the tail with 100

ul -of a Zwayg@sggg/m suspensi on of heat-killed Mycobacteri F&R}égﬁlldgg min

m ner al Ups of rats were dosed orally, once per day, Trom
through the end-of the experiment with HCJerr] as a negative control, or

with 20 or lwnﬁgw/rabem'p@ms include ethanai; glygeralowateasi andthe like.bAlli on, one
gr;)llip) W]?SC el |egt§ *r?e eﬁﬂxé’é‘hﬁ,1 r%e%eﬂﬂhfdi'ﬁﬁﬁgurhhtsz@ilﬂﬁﬁ@gf@ﬁulﬁﬁng
o) SpOy i

eper) mont > SasTlS, IubRicebts Hinderid the, ks psinig conenvionsh fecuiaes khown

control gr otepthosgiskilled viblel ard of prearirlg ddsadé orpasy I«T‘gfeﬂ'(eélal(i!:‘olslggbgfot‘rﬂeEI
ays 8- ependi ng

bn " he £ peetR PRéhaEa T ftdr &) SRAME TRHIBRAAS, (V0.0 53 Thethara

wer e anal yzed asTyp@aimcthe@gmpounmmf\Emma Iarejsolated andiusedizas flag bases,

b line me [ | I n

basel i ne MCRSWEEAEMe conBEuAGE fidiPbd |§tﬁ%<éc{‘aﬁ§'ﬂfse8)§§etrhei@a°rnta°cé}{gﬁ%ﬁ§i

in paw swel a¢¢gptgble salts. Examples of sygch salts include hydrobromic, ;hydromdlc

20 hydrochlor|c4 gchlorlc sulfuric, maleic, 5ngnlcnvmearl]|tcl %ar?atlc cm|7 %tﬂenzlorqc

e

20l e 40 woTEnglismeharRsToris TR pelepRstionis benganss ehic, SeacPamalc

TNF-[err], Beaaphthalenesulfonipppdiuenesulfonic, sgcloberdnesulfamicearhyacdiatic.

ICerr] are listed for the majority of conpounds and if this calculation is

unavail able, the %inhibitionis listed for a given concentration. In
addition to the biological data, BlmQGﬂﬁAétEXAMHlEE&s used to prepare the

compounds are ) L Ihebioldlgiea dcyitg efhiRe coftigolltisring Wit fids 2! |t e
i R ofdhe mvRrtion s

1p05|t|on are su ect tautoneri zation, I'sted for
R err] hd femppstratgd MEEQ]&H me$ silmsegmewously, agents

which inhibit the activity of the enzyme p38, inhibit the production of the
inflammatory cytokines TNF-a, and IL-18. Compounds of the invention were
measured for their ability to inhibit the activity of p38 by the following in_vitro
assay. :

20 A solution (38 L) of purified recombinant p38 (where the amount of
enzyme was determined empirically considering the linear range of the assay
and the acceptable signal to noise ratio; 6xHis-p38 expressed in E.coli), myelin
basic protein substrate (also determined empirically), a buffer of pH 7.5
(Hepes:25 mM, MgCl2:10 mM, MnCl2:10 mM) were added to 92 wells of a 96-

25 weli round bottom polypropylene plate. The remaining welis were used for
control ("CTRL") and background ("BKG"). The CTRL was prepared with the
enzyme, substrate buffer and 2% DMSO, and the BKG was prepared with
substrate buffer and 2% DMSO. A solution (12 ulL) of the test compound in
DMSO (compounds were diluted to 125 uM in 10% DMSO/H20 and assayed at

30 25 uM where the final DMSO concentration was 2%) was added to the testing
wells. The ATP/PP-ATP solution (10 pL: containing 50 uM unlabeled ATP and
1 uCi **P-ATP) was added to all wells and the completed plates were mixed
and incubated at 30 °C for 30 min. Ice-cold 50 % TCA/10 mM sodium _
phosphate (60 uL) were added to each well and the plates were kept on ice for -

35 15 min. The contents of each well were transferred to the wells of a 96-well
filterplate (Millipore, MultiScreen-DP) and the filterplate was placed on a
vacuum manifold, fitted with a waste collection tray. The wells were washed
five times with 10% TCA/10 mM sodium phosphate (200 ul) under vacuum.
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TABLE B [err] [err] N 15

p- 38 TNF-[err] Cod. Rerr] Rerr] Rerr] ( J 3ph R[err]zm_I
ICerr] I1derr]nm Schene 4  4-F-Ph 4- pyr CH2) 3P

0. 65 WQI/478921 8 4-F-Ph  4-pyr H (CH[err] cBC’)"gS”/‘) 910

1.5 .2 10 4-pyr 4- F- Ph SEM (CH)[err]Br[err] 16%

@5 [err] MicroScintR@S8cintillant waéabdded, theplates whre sealed@(ﬁ@ﬁbﬁs&aPﬁS
308 4 43F1§ﬁhéet§ and co&rzt%érm a lf’%llg?]rd 'a%%s@g?é}rm igp sounter using a 4
6 15 4-F- Phqundzprpgram V(lth-F@IOr]Q}JPéﬁh]CPHeCtDeE)W 9ttprt |s-in color

38 6 - SilRBrréeted ddm. 4Tk %mhltﬁt@{ of gwé @i}bﬁ%ﬁd’sﬁf& calcu

(CH err ) 3Ph
(
[

,\M][ugg iilowing formulas % inhibitisnsH{1- (sample -BREBMCTRL-BKG)] x 100.

r { ] Brerr] Although compounds werelﬁﬁﬁhlly te§te¥9at 20 iMhF waﬁaﬁtérd theSEM
err

[ er rH’JPg ]18;(were tested at 4-fold i@crgmgnts §%gﬁe angly belgwéhpﬁ 4- pyr H
[ er r FPNeeNtration. In addition, IC50s ware calculatezidfor soa® cempoahds ugingy r

43_'}@ bg@b%:dﬂu-parame&e Ve f'it"'@ogrogr 23 4- pyr 4-F-Ph  SEM

4- pyr H
40H Aside from the enzyroe assay, mamy oﬁtrrg/gompounds pfithe ipention

2) 3%re tested in an jn wtrB@véﬂﬂQ cell Jeis§a)§ u@ﬁng ﬂeﬂibﬁeral bl‘bb&rﬁﬁnon@ﬁ%r
2) 3CRplls ("PBMC") which wereo-gbtamed oq@umagiﬁlood agfqzquw,s quashly
2) 2CbBtained venous blood wa&Qantxcoag&la?éH withihdparin, ﬁlﬁtéiﬁwnth Hn equal
[errLolitd bFbfosphate bufigegd salipé 28’83'3 fndzggcgﬂ in altstgg;lre t@éel_@r
5 other container. Aliquots (380mL) of this mixture were transferred to centrifuge
tubes which were underlaid with Ficoll-Hypaque (15 mL). The prepared tubes
were centrifuged at 400 x g without braking for 30 min at room temperature.
Approximately 1/2 to 2/3 of the platelet layer above the mononuclear cell band
was removed with a pipette. The majority of the mononuclear cell layer was
20 carefully removed using a pipette and these PBMCs were diluted with PBS and
' spun at 600 x g for 15 min. The resulting PBMCs were washed with another
portion of PBS and spun at 400 x g for 10 min at room temperature. The
recovered pellets were diluted in low endotoxin RPMI / 1% FCS culture
medium and gave a cell concentration of 0.5-2.0 X 106 PMBC/ mL. A small
25 volume of the suspension was removed for counting on a hemocytometer and
the remaining preparation was centrifuged at 200 x g for 15 min at room
temperature. The recovered pelleteg PMBC were resuspended in RPMI/ 1%
FCS to a concentration of 1.67 x 108/mL.
To run the assay, the PBMC suspension (180 ul) was transferred to
30 duplicate wells of a 86-well flat-bottom microtiter plate and incubated for 1h at
37 °C. A solution of test compound (10 pL: prepared at 20 x the desired final
concentration) was added to each well and the plate was incubated for 1 h at
37 °C. A solution (10 ulL) of LPS in RPMI/ 1% FCS (200 ng/mL) was added _
and the wells were incubated overnight at 37 °C. The supernate (100 uL) was
35 removed from each well and diluted with RPMI / 1% FCS (400 pL). The
samples were analyzed for TNF-a using a commercial ELISA kit (Genzyme).
The IL-1B activity of select compounds of the invention was determined
by the following in vitro assay. Plastic-adherent cells were prepared from
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32 4-F-Ph  4-pyr H CH( N) OCH2Ph 150 80 4" 233
4-F-Ph  4- H CH(N) O

CHZ(4-qu$r§i)r3j;gg 34 4-F-Ph  4-pyr (CH2) 3Ph  C(C) (CH2) 2

10. 0 % 4 F-Ph  4-pyr (CHerr])[err]Ph C(C)(EEWF?%"PB’rr]m
99% @20 [err ]M 1 36 4-F-Ph  4-pyr (CH2) 3Ph  C(C) (CH2) 3CN
1.5 oPB8MC. BrHly, PBMEs were-anded to {hereBPai aCEveliidatacas above,

160 1 38 or ( .40
160 S ncﬁbgté?i‘for ﬁh%gv C ﬂ% ﬁaﬂh% %ﬁg&md by gently 500
5 20 resuspendmg the non-adherent cells \@@i@ﬁ[;@pegtyl[ gemouingang discarding- Ph

4- pyr ( CtHEQrﬁBhd gérid) wu[sﬁrn@] theayslls 3 tlmes with 200 uL cultureﬁm‘édnum5

_C(S% (e:,r_l{ ] @ft@ggr r ]t 4 med]ium](1862:é.) was géqgé ta the §}1¢ ajt%rtlsgﬂ'\w@pgly 3Ph
C(C) (CH) 5(B&m ound addition, LPS stimulatiofh, #fcubalion ahd-siffernate hafvest v/eiéﬂ) 3Ph

0L (02) 408 for THEA! Serhlidsiile agesbed torInépubrbf laing’s Bihmege

C(O) (CH err ELISA(BGenzyme). 650 1 -N-Succininide 46 4-F-Ph

j by, fé)mpounédos%')g&ﬁ 'ﬁ f r?llg%d tr& R 0311[0"0"]0(5} 1B &PiEsos of # atid 13 AN -

1 a8  AG- prespesti (CH err])[err]Ph C(C)CH err] OPHT |
F3 rr

35 é gg j FTEE abuﬁtym‘ffthe doApuinids 6ferg¢rs¢rﬁibla l%%h%ﬁ]ﬁi&ﬁﬁ Jﬂ@F'L@

> o oaprofctah wad diffonstratgainitine SdIBiWingAn visbapieny Fese

5.5 1 35(BAEB / oi-fentdies, qukyson Labiofafories) Jor eats] (Pewis males, Charles

Th t est
Fesul o for h@@g};@g@%&r@g erionosorel BRBinavit? SEta muREBeheste Ve
conpouriths wepmpoLndeat -59 mg/é<|gr 'Elmrtyynmutebs]afterr dosing; fher afinmalsakerei on in
m ce and/ or ifjgétedanftapBftdhidanyiwitd LPSSSt Ping/id BRbelirRBd3b their BBGKS for>t

TABLE C h. Animals were anesthetized by CO3, 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, serum was

20 collected, aliquoted and frozen at -80 °C. Samples were tested by commercial

ELISAs for TNF-a (Endogen for mouse TNF-o and Biosource for rat TNF-ot).
In addition to their in vivo TNF-a activity, a compound of Formula

| inhibits polyarthritis in an in vivo rat model as follows. On day 0, male Lewis
rats were injected subcutaneously near the base of the tail with 100 ul of a 7.5

25 mg/ml suspension of heat-killed Mycobacterium butyricum in mineral oil.
Groups of rats were dosed orally, once per day, from day 0 through the end of
the experiment with HCI as a negative control, or with 20 or 50 mg/kg of Cpd.
4. As a positive control for inhibition, one group was dosed with HCI on days
0-9, and then with 20 mg/kg (or 50 mg/kg)of cyclosporine (Cys) from day 10

30 through the end of the experiment. Under these conditions, the animals' paws
in the negative control group begin to swell on days 11-12. The paw volumes
of both rear paws were determined on a mercury plesthysmograph on days 8- .
10, depending on the experiment, and again on days 14, 17, and either 19 or
21. The data were analyzed as the increase in paw volumes compared to the

35 day 8-10 baseline measurements. The data obtained in four experiments is
listed in Table A.
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[err'] [err] [err] [err] N % Inhibition TNF-[err] Cr)d. R[errl]

Rl err] R err] R err] M ce Rats 10 4 4- F- Ph
4- pyr (CHerr])[err]Ph C(O(CHerr])[err]OH 49.6 91 19, 4-F-Ph
4- pyr WO 98/4789% C) ( CH2) 30H 29 24 4-F-Ph 4- pyr HPCT/US98/07910
C(O(CHerr])[err] OH 73 26 4-pyr 4- F- Ph SEM

C(O(CHerr])[err]CH err] 0 27 4-mABLE A-F-Ph H
C(O(CHerr])[err]lCN 95 15 28 4-pyr 4-F-P H

C(O(CHerr])] 34 4-F-Ph  4-pyr | Av€tYecdedrepser | Ph

Q) (CHerr])I[ b 4?@1m9@gpyr (iedenr sivilliegr | Ph
C(O(CHerr])I[ oy T err EEl

C(O(CHerr])[ ; Z=F-Ph 207 Py Uﬂrerr]4{err]Hn

C( C) ( CH2)_40H 20—PREPARATVE—EANPE rorder—to—it strate—{ he

I nvention the f -Re-exarpreb—are—hRended— hgse—exages—do—pot |imt
the i nvention. 4 pacii-cd Ng t he

i nvention. Those skilled in the art may find ot her 25 nmet hods of

practicing the invention, which are obvious to them However those nethods

are deened to be

Selast compounds st tae inventionrare r!tsr% in Exbleds < Most eompounds

H[err] [er r\beFe t"é%ted for therr abilit to infibitp38larid TRIFREhROWEeYer some compounds

| m dazo

4(5) - (4- %yrr érg

screened rn orle assay. 8I'he ICs0s are listed for the majority of compounds

and if this calculation is unavailable, the % inhibition is listed for a given
concentration. In addition to the biological data, the synthetic schemes used to
prepare the compounds are listed. Since imidazoles which are unsubstituted at
the 1-position are subject to tautomerization, the substituents listed for Ry and R;

10

are interchangeable when R; is hydrogen.

TABLE B

. B
2
I%—&
R N
1

15 p-38 TNF-o
Cpd. Ry R; Rs R4 ICso um __ICso nm Scheme
4 4FPh  4pyr  (CH)Ph C(C)(CHp),OH 0.65 30 1
8 4F-Ph  4pyr H (CH),C! 15 2
10 4pyr  4F-Ph  SEM (CH),Br, 16% @ 5 pm 3

20 11 4FPh 4pyr H C(C)CH(OH)-Ph 400 3
13 4F-Ph  4pyr  H CH(N)OH 45 4
14 4FPh  4pyr  (CH)Ph C(C)(CHCI 4 6
15 4-F-Ph  4-pyr  (CH)sPh C(C)CHp),- 38 6

-OC{O)NHPh

25 16 4-F-Ph  4pyr  (CH)Ph  C(C)(CH.)CI 6 6
17 4FPh  4pyr  (CH)Ph C(C)CH).N(CHa): 3
18 4FPh 4pyr  SEM (CH),Br, 1500 3
19 4F-Ph  4pyr  H C(C)(CHy):0H 8 1
20 4pyr  4FPh  SEM C(C)(CH,);0H >10,000 1

30 21 4FPh 4pyr H C(C)(CHy),OH 80 1
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A sol ution of seleniumdioxide (4.82 g, 43.4 mmol) in H20 (20 n) was added
to a solution of 1 -(4-fluorophenyl)-2-(4-pyridyl)-2-ethanone (9.33 g, 43.4
refl ux

nmol )
for

usi ng et hyl

in dioxane (100 nL) and the resulting m xture was heated at
2 h. This m xture was concentrated in vacuo,
acet at ¢ WOP3478Rered. 5 The residue was purified by col unRC
acetate/ hexane (1:1) as an eluent to give

1- (4-f1 uor @heffih 2- §bypyri dyl ) - 1, 2CERNCHPHiTe.

triturated with et

W%lr aphy

A m xture of708nmon® um

acetate (2%g 254-$¥r 0. 33%.89! ) sefl hexe@idiy) oret etraani ne (9.55%08. 6p. 5
4 .

mol ) was adde

acid (150 R#).4frf n#
concenpgat ggpyamMmoririph hy dEMI de

10
was filtered, washed
sol i d: $1p ggz o3

[err] [errR7154-pyr
2b 4- (4-Fl ygrophenyl
5-(4-F uorgghe%ﬁ]-
Cpd. 2b 60®8Sodipym h

conpound 1467. 35 8
3- Bronbphenyl propane

extracted wht hggepgr
| ayer was washed wt

i H2 d dr
Cac
4-F-Ph H
) a6kt 3- Rhenyl pr
1-‘(%%%% or opyl|
ydri-Be (H 32 g,

fﬁ%ﬁ&f&

C(C)YCH,),CN

E@’@T’i?‘%@ pyridyl)im dazgég Opr|1. 2a

[err] 2a55
ridyl)imdazol e

m.) and stirred for

[err]C for 2 h,1°BoureH
i oNand the resul tispoprecipitate

ve the title cq nd
SExanpl e 2 [err%grr]

1

0 a solution of the isol ated di one dissolved in acetic
Wire Whs stir FPEIGH28h

into

S a
[err] N

S PHIas added to a r@oRt ur el of
0 m§g.

29..9.mmoly in
(%(@TOS rﬁ 33%(?))@%5 added and the re1a5§ti on@m' xture
was st19redTunddrPN2 4tP¥60 CHor 2h. CI®8rni xture was poured i4%o0 H2D and 25

alg.gyprti gps of et;lpg
h H20, caqoncentrate

yOoutEPRt €. The combi neggor gagi c
i n vacuo and purified by colum

chr onot ogréﬁhy‘tﬁ’ip%i I i4fP<¥'geI Hisi ng eﬂwoacet ate as an el uent1.5°Conp6und 2a
is the nore polar conpound and was i ©ph@tNoLPAE a solid: np 70-74 C

(MHerr]). sgomggupg

15 35 4-FPh

36 4F-Ph

a7  4-F-Ph

38  4-F-Ph

39 4-F-Ph
20

40 4-F-Ph

41 4-F-Ph

42 4-F-Ph

25 43 4-F-Ph

44 4-F-Ph

45 4-F-Ph

46 4-F-Ph

30 47 4F-Ph

48  4-F-Ph

49 4-F-Ph

50 4-F-Ph

51 4-F-Ph

35 52 4-F-Ph

4-pyr (CH)sPh  C(CYCH,),CHs 10.0
4-pyr (CHy)sPh  C(C)(CH,);OH 99% @20 pum 8.0
4-pyr (CH,).Ph  C(C)(CH,).CN 1.5 9.0
4-pyr (CH,);PHT C(C)(CH,),OH 160
4-pyr (CH2)3Ph C(C)_(CHz)aPh 40
4-pyr (CH2)aPh  C(C)(CHa)3 200
S(CH,)sCH3
4-pyr (CH2)sPh  C(C)(CHy), 6.5
-S0,(CH,)sCH; :
4-pyr (CHy)sPh  C(C)CH,cyclopenty! 28
4-pry (CH2)sPh  C(C)CH,)sCHs 90
4-pyr (CH,)sPh  C(C)(CH,),OH 98% @ 20 pm 5.2
4-pyr H (CH),Br, 93% @ 20 pm 200
4-pyr SEM C(C)(CHy)3- 650
-N-Succinimide
4-pyr H (CH),CN 250
4-pyr (CH)sPh  C(C)CH,OH 7.2
4-pyr (CHy);Ph  C(C)CH,OPHT 85
4-pyr (CH,);Ph  C(C)(CH,),0OCH; 3
4-pyr (CH,)sPh  C(C)(CH,),OCOPh
4-pyr (CH,);Ph  C(C)(CH).H 55
4-pyr (CH,;)sPh  C(C)(CH,),0COCH; 286
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..2b was the | east polar conmpound and was i-sol ated as a solid: np 107.5-112.5

[err]C. 29 Exanple 3 [err] [err] [err] [err] [err] N [err]
4- (4- Fl uor ophenyl ) - 2-i odo-1 -(3-phenyl propyl)-5-(4-pyridyl)imdazole Cpd. 3
5 2M Li t hi um di i sopropyl am de/ THF (17 nlL) was added to g sol ution of.

conpound v o&88® g, 27.1 mml) at -78 [err]C and this m xPGTAISHGTI i rr ed
at -78 [err]C for 15 mnutes. lodine (10.0 g, 39.4 mol) was added and the

resul ting nTHé i ews@swés@ng%ﬁ Seleat aa:mpoaﬂd@abtr@ﬁwbﬁﬂaﬁ 'aPé WsRdMeTabié C.

ayer was. <D PP eBlecfof helf BB ke bR TR SchrBlefio INGEES The

resi due wasamdfor fatscarid/theodatanis distezhas &ginhitbitionat 25/mgikgyel and el ut ed with
et hyl acetate: hexane (1:1) to give conpound 3 as a solid: np 117-19
[err]C, M 484 (MHerr]). Exanple 4 [er EL [err] N-[err] [err] [err] 15
F 4-(4-8 uorophenyl)-2-(4-hydroxybut ynTABLE G- 1 - (3-phenyl propyl ) -

5-(4- pyrldyl)lmdazole Cpd. 4 Triethylam nRz( 80 m),

bi s(acet at 0) bi s(tri phenyl phosphi ne) pa& m11 20 ((0.71 g, 0.95 mmol)
and 3-butyn-1-ol (2.90nL, 37.6 mol) me1b to a solution of conpound 3
R

(9.10 g, 18.8 nmol) in nethylene chl or'1 N40 nL). The

% Inhibition TNF-o.

Cpd. Ry Rz Ra R4 Mice Rats
10 4 4F-Ph  4pyr  (CH)Ph C(C)(CHp)OH 496 91

19 4-F-Ph  4-pyr H C(C)(CH,);0H 29

24 4FPh 4pyr H C(C)(CH,)4,OH 73

26 4-pyr  4-F-Ph  SEM C(C)(CH2),CHs 0

27 4pyr  4FPh H C(C)(CH):CN 95
15 28  4-pyr 4-F-Ph H C(C)(CH,),CH; 88

34 4F-Ph  4pyr  (CHYsPPh C(C)(CHy)CHa 53

35 4-F-Ph  4-pyr (CH)sPh  C(C)CH,);0H 68

36 4F-Ph  4pyr  (CH):Ph C(C)CHy):CN 60.3

43 4-F-Ph  4-pyr (CHy)sPh  C(CYCH,),OH 53
20

PREPARATIVE EXAMPLES

In order to illustrate the invention the following examples are included.
These examples do not limit the invention. They are only meant to suggest a
method of practicing the invention. Those skilled in the art may find other
25 methods of practicing the invention, which are obvious to them. However those
methods are deemed to be within the scope of this invention.

Example 1
N7 H

X N
| »—H
N
F
30 5(4)-(4-Fluorophenyl)- 4(5)-(4-pyridyl)imidazole

Cpd. 1
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reaction mxture was stirred at reflux for 4 h, concentrated in vacuo and
partitioned between H20 and ethyl acetate. The organic | ayer was
concentrated in vacuo and 30 purified by col unmm chromat ography using

et hyl ac pan eluent to give conpound 4 as a solid: ncEeSsdfee C M
Wé 4G
426 (M err A5| de from conpound 4, additional corrpounds of Fornul a |

d b thod of .th
ethynyl der 0 0 pL sl seqsgtéra'%%ﬁﬁﬁl%&a’*@? N e e
compounds | added to a stiutien Of i @Hfludrephehyl)a:(4aysdyipScethanodat(8, 33Tg,b4334D

?szd. R4 .. Wol)% aftﬂanﬁé_'f) [, tnd tﬁ'\?,resultt@g%%j[ﬁm\?atedgﬂf u;( [?ﬁr])

424 10 35 This mmtntevwas egHrevagug, ériturated wi

228 gg 5 ng_rggldue“v:g; r unﬁ@ﬂ'[%l &t &Eg{r cﬁﬁrﬁﬁxatog tﬁ‘[\?@.‘lﬂ [aﬂkidt@?\hexane

500 39 gl:t) ps an gluent to mq[ -,(ﬁ gspyl)-2-(4-p rdy nd| ne A

g(( 8 E a% er r pktlré ]ef ahreohiem hcetﬁégsms g, 0.328 nidl) and-hexametyieaetetidaming Ph
er r

(G err]) [ oi97Bid 68 SRmbpyas rded 10 Asoldtion of tia fpolaled diofd pisspivedin,

(CH err]) [ eaceﬁh acid (50 o) eﬂ' hjs:mktumemaﬁl stirregiats80 °C for 2h, Ploured intor

E a% g: Hq [ e?:{:i-ug%htrateg%n S )%%ﬁie (200 mlg%%négme resutifg Precipifat8¥ias

Exanpl e 5 [ 8itered, wash -0 and drieddio(givg the title cospqund as a solid: mp 242-

[err] [err] 44e3 »d; MS 240 (MH"). [err] Cpd. 5a

Cpd. 5b 4- (4-Fl uorophenyl’)-5-(4-pyridyl)-1

-(2- (tr|rrethyIsHyI)ethoxyrrethyI)- i m dazol e Cpd. Sa 25

5- (4-Fl uorophenyl)-4-(4-pyridyl)-1 -(2Exanpreehyl silyl)et hoxymet hyl ) -

N
™ N _
| H N
,\;)- | /)'—H
1\ N
15 F N &

4-(4-Fluorophenyl)- 1-(3-phenylpropy!)-5-(4-pyridyl)imidazole
Cpd. 2a
5-(4-Fluorophenyl)- 1-(3-phenylpropy!)-4-(4-pyridyl)imidazole
20 Cpd. 2b
60% Sodium hydride (1.32 g, 33 mmol) was added to a mixture of compound 1
(7.15 g, 29.9 mmol) in DMF (70 mL) and stirred for 30 min.
3-Bromophenylpropane {(5.05 mL, 33 mmol) was added and the reaction mixture
was stirred under N; at 60 °C for 2h. The mixture was poured into H.O and
25 extracted with several portions of ethyl acetate. The combined organic layer was
washed with H.0, concentrated in vacuo and purified by column chromotography
on silica gel using ethyl acetate as an eluent. Compound 2a is the more polar '
compound and was isolated as a solid: mp 70-74 °C; MS 358 (MH"). Compound
2b was the least polar compound and was isolated as a solid: mp 107.5-112.5 °C.
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~ifdazol e Cpd.” 5b 60% Sodi um Hydride (0.92 g, 23 mol) was added to a
stirred solution of 5(4)-(4-fluorophenyl)-4(5)-(4-pyridyl)-imdazole (5.50
g, 23 mmol) in DVF under N err]. 2-(Trinmethylsilyl)ethoxynmethyl chloride
(4.07 ni, ) was added after 30 15 min and the res ' b XA Ur e
was stirr‘gé or h, poured into Herr]O, dried (NgSQerr];iJarll‘?]gs)a}ﬁ&
concentrated in-vacuo. The resulting oil was purified by colum 31

chr omat ogr aphy on silica gel using ethbxampl@3te as an eluent. The first

i somer crystallized to give conmpound 5a: np 1k&-N3[err]C M5 370 (MH err]).
The second isomer crystallized to give corrpou :

(MHerr]). 5 xamle 6 [err] [err] N [err]
5- (4- Fl uor ophenyl ) - 2-i odo- 4- (4- pyri
-(2-(trimethylsilyl)ethoxymethyl)-Nnmglazofe Cpd. 6 10 2N
[err]-Butyllithium THF (3.2 nlL) wasgesed
5b (2.35 g, 6.40 mol) in ether (150 nl) |a';,).—78 [err]C. After 1h, iodine
(2.16 g, 8.50 nmol) was added and the r#aqyion m xture was stirred at

anbi ent tenperature for 1 h. Aqueou adi um sul fite (100 nL) was added and
the resulting organic |ayer was wasppeg/w th H20, dried (MgSO4) and purified
by col um 15 chronmat ography to gi vB conpound 6 as an oil: M5 496 (MHerr]).

Exanpl e 7 [err] ({4 Fiuoropfbhyt)-2-iodo-1-(3-bRERVIpSE-5LE SyridylimidaBld | [
Cpd. 3
-8 2M Lithium diisopropylamide/THF (17 mL) was added to a solution of
compound 2a (9.69 g, 27.1 mmol) at -78 °C and this mixture was stirred at -78 °C
for 15 minutes. lodine (10.0 g, 39.4 mmol) was added and the resulting mixture -
was allowed to warm up to ambient temperature over 30 min. Aqueous sodium
sulfite and ethyl acetate were added and the organic layer was separated, washed
10  with water and concentrated in vacuo. The residue was purified by column
chrbmatography on silica gel and eluted with ethyl acetate : hexane (1:1) to give
compound 3 as a solid: mp 117-19 °C; MS 484 (MH").

Example 4

N/
" I N
| l)\c EC’\/OH
N

15 F
4-(4-Fluorophenyl)-2-(4-hydroxybutyn-1-yl)-1-(3-phenylpropy!)-
5-(4-pyridyl)imidazole
Cpd. 4
Triethylamine ( 80 mL), bis(acetato)bis(triphenylphosphine)pailadium II

20  ((0.71 g, 0.95 mmol) and 3-butyn-1-ol (2.90mL, 37.6 mmol) were addedtoa
solution of compound 3 (.10 g, 18.8 mmol) in methylene chloride (40 mL). The
reaction mixture was stirred at refiux for 4 h, concentrated in vacuo and partitioned
between H;O and ethyl acetate. The organic layer was concentrated in vacuo and
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[err] 5-(4-Fluorophenyl)-4-(4- pyrldyl) 2- (trlrrethyIsHyI)ethl nyI- 20

1- (2-(trinmethyl silyl)ethoxymethyl)-imdazole Cpd. 7 Trinethylsilylacetylene
(0.31 L), bis(acetato)bis(triphenyl phosphi ne)- paIIadl um(Iq} §5 nol 9%
wer e addeayomes89zol uti on of conpound 2 (0.60 g, 1.20 mmol) FEH/ERIBOTID am ne
(15 nm.) and the resulting m xture was stirred at 70 [err]C for 25 18 h.

fThfet r etsul g !2 Wnﬁbdtby@ollmﬁ?'n g%hrﬁdio mpmommg Steylcetate ?ﬁn u‘ﬁfﬁﬁb igive .
| rate Was Qlat e | S rne yamnean
the conbi ne§® dci palicke mp @ﬁ?gfﬁ“\@t ﬁﬁﬁggy& The residue was
purified by col urﬁsldetfmmcogtpqnlmﬂ qumtlmaiydompmjmseofdéammwwarp prepared

((a:\/llﬂlfg ﬁ r } 0g g&&&‘?ﬂ?ﬂ%ﬂhﬁ’?eﬁrﬁﬁ dﬂ)ﬁﬁ%@el; s%%tnﬁﬁé& kthyrlyPdéhfatives were

2- (2- Chl roxusnyll mmaqelof Brhutypiiealtio)give the spmpeunysilisterhinof abledd with their

3N HO was Sﬁé&tm%@f conpound 7 in ethanol and the m xture was
heat ed at refI ux for h. The resulti nga{ag?c I on brew was concentrated in
vacuo. neutralized with sodi um bi carbon &MHd extracted with ethyl

acet at e. Th?fm,ganm | ayerRyvas cpgcentratedqd n vacuo and pufMH'®d by col um

ol ta: np 108 87 BPATC BTSSRI er T CERE) Zegcf’g‘r’?f*“?e?r?s ferr]
440

[err] 10 35 4FPh  4-pyr  (CHp)Ph C(C)(CHy)sOH
36 4-F-Ph 4-pyr (CH.)sPh C(C)(CH,)sCN 449
38 4-F-Ph 4-pyr (CH)sPh C(C)(CH,)sPh 500
39 4-F-Ph 4-pyr (CH,)3Ph C(CY{CH,S(CH2)CH, 512
41 4-F-Ph 4-pry (CH,):Ph C(C)(CH3)sCH3 466
15 42 4-F-Ph 4-pyr (CH,),Ph C(C)(CH,)4,OH 454
43 4-F-Ph 4-pyr {CH,)sPh C(C)CH,cyclopenty! 464
47 4-F-Ph 4-pyr (CH,);Ph C(C){CH,)CH 412
48 4-F-Ph 4-pyr (CH,);Ph C(C)(CH,)OPHT 557
20 Example 5
Si(CHa)3 S}(CHs)a
N N>__ <N
7—H
l N l I>—H
~ N
. |
F N~7
Cpd. 5a Cpd. 5b

4-(4-Fluorophenyl)-5-(4-pyridyl)-1-(2-(trimethylsilyl)ethoxymethyl)-
imidazole Cpd. S5a
25 5-(4-Fluorophenyl)-4-(4-pyridyl)-1-(2-(trimethyisilyl)ethoxymethy!)-
imidazole Cpd. §b
60% Sodium Hydride (0.92 g, 23 mmol) was added to a stirred solution of
5(4)-(4-fluorophenyl)-4(5)-(4-pyridyl)-imidazole (5.50 g, 23 mmol) in DMF under
2-(Trimethylsilyl)ethoxymethyl chloride (4.07 mL, 23 mmol) was added after
30 15 min and the resulting mixture was stirred for 3 h, poured into H,0, dried
(MgS0,) and concentrated in vacuo. The resulting oil was purified by column
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TTErr][err] [err] 5-4-Fluorophenyl)-4-(4-pyridyl)-1
-(2-(trinmethylsilyl)ethoxynethyl)- 20

i m dazol e- 2- car boxal dehyde Cpd. 9 1.6 N [err]-BuLi (13 nL, 21 ,mmol) was
added t owe9suigozed sol ution of conpound 5b (7.10 g, 19.2 RGENUSISRrITHF at
-78 [err]C. After 15 min, DV (2.0 mL, 26 mmol) was added and the m xture

was stirr
v Sty SRR BB Bl 22 ar UEBKY STha i et
extracts weriystalizatia givecpmpounda’ mprd 1-:3 FGuMS\B£0 {MH ). dhezzecondpy
col um chr gg.;é}q{@g [ [ t s (1:1) to
gi ve corrpo%n 9 as g“?galtg dN&éoﬁ@buH&(frﬁrg ]r@ 62164;% l?sMi?Zaq]?]N?meExarrpl el
[err] [err] Br [err]Br 5 N err]

2-[2, 28D brormethyl ene-1 -yl]-5-(4-fIExampledy! ) - 4- (4 pyridyl)- 1
-(2-(trinethylsilyl)ethoxymethyl)im dazol @,@%)310 Tri phenyl phosphi ne
(13.40 g, 51.1 mmol) was dissolved in nethyl ene 10 chloride (300 nL) and
cooled to -10 [err]C. A solution of carbon{tetrabrom de (8.50 g, 25.6 mmuol)
was added dropwi se, followed by agol ytionegf conpound 9 (6.85 g, 17.2
mmol ) and triethylamne (2.79 nL. 2 I n met hyl ene chloride. This
m xture was stirred for 30 mn, pou %ether (500 m.) and filtered.
The filtrate was concentrated in vacuo pufji iy by col unm chromat ography on
silica gel using 15 ethyl acetate: :1) as an eluent to give
compound 10 as a solid: np 128- 31 | M5 554 (MHerr]). Exanple 11

5-(4-Fluorophenyl)-2-iodo-4-(4-pyridyl)-1-(2-{trimethylsilyl)ethoxymethyl)-
imidazole
Cpd. 6

10 2N n-Butyllithium/THF (3.2 mL) was added to a stirred solution of
compound 5b (2.35 g, 6.40 mmol) in ether (150 mL) at -78 °C. After 1h, iodine
(2.16 g, 8.50 mmol) was added and the reaction mixture was stirred at ambient
temperature for 1h. Aqueous sodium sulfite (100 mL) was added and the resulting
organic layer was washed with H,O, dried (MgSQ,) and purified by column

15 chromatography to give compound 6 as an oil: MS 496 (MH").

Example 7
Si(CH3)3

<O
-N |
| )=—czc-si—
w,
5-(4-Fluorophenyl)-4-(4-pyridyl)-2-(trimethylsilyl)ethinyl-
20 1-(2-(trimethylsilyl)ethoxymethy!)-imidazole
Cpd. 7
Trimethyisilylacetylene (0.31 mL), bis(acetato)bis(triphenylphosphine)-
palladium (11) (5 mol %) were added to a solution of compound 2 (0.60 g, 1.20
mmol) in triethylamine (15 mL) and the resulting mixture was stirred at 70 °C for
25 18 h. The resulting mixture was cooled to room temperature, and the solid filtrate
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OH N 20 5(4) - (4-Fl uorophenyl ) -2-(3-hydroxy-3-phenyl - propyn-1
-yl)- 4(5)-(4-pyridyl)imdazole Cpd. 1 1 1.6N [err]-Butyllithium (5.0 nL,
8.0 mmvl) was added to a stirred solution of conpound 10 (2.20 g, 3.80
mol ) i nwollesgmd2nl) at -78 [err]C. After 30 min 25 benzalREMYSHSOFDO40 i,
3.94 mvol ) was added and the m xture was allowed to stir at anbient

t t o in: , ] i '
concent r at o Srysaatdu” THIE Ny as astis il tiofiginive ardfy Gbinadiinies
nl). This ni3¥efswvar@cancentrated i vacup. o f he gesidup waspurtied by calymnng

m XE utre W;i_rs] chm%ﬁgrapﬁymtdg étihvi scetate: herane d(ﬁ@gg& a)wemgm &ﬂggyjetc(tjom;bﬁuﬁw
acet at e. e Cco ne s i r r an urified on
silica gel @éi%ﬁ”@‘?:r{gPQ’ﬁ?ﬂ?@ %Mﬁ%&ﬂ*ﬁfo gi ve conpouﬁd 11 as a solid:
np 193-98 C M5 370 5 (Mierr]). Exanple 12 [err] O [err] [err] [err]

[err] " [err] 5-(4-Fluorophenyl)- 4-%‘-3% ) -
1-(2-(trinethylsilyl)ethoxymethyl): 2-0Xi'm™noi'm dazol e 10

Cpd. 12 A solution of hydroxyl am

ochloride (0.09 g, 1.3 nmol),
sodi um bi carbonate (0.11 g, 1.3 mol 0 (5 n) was added to a stirred
solution of compound 9 (0.50 g, 1.2 T €5 nL) at room
tenperature. This m xture was stirred for 4 and poured into H20. The

solid precipitate was filtered 15 a ied in vacuo to give the title
compound as a solid: nmp 212-13 [err] & 413 (MHerr]).

2-(2-Chlorovinyl)-5-(4-flucrophenyl)-4-(4-pyridyl)-imidazole
Cpd. 8
10 3N HCl was added to a solution of compound 7 in ethanol and the mixture
was heated at reflux for 5 h. The resulting reaction brew was concentrated jin
vacuo, neutralized with sodium bicarbonate and extracted with ethyl acetate. The
organic layer was concentrated in vacuo and purified by column chromatography
using ethyl acetate as an eluent to give compound 8 as a solid: mp 185-87 °C; MS
15 300 (MH"). : '

Example 9
Si(CH3)3

O
(N o
{7
= N
N
5-(4-Flucrophenyl)-4-(4-pyridyl)-1-(2-(trimethylsilyl)ethoxymethyl}-
20 imidazole-2-carboxaldehyde
Cpd. 9
1.6 N n-BuLi (13 mL, 21 mmol) was added to a stirred solution of compound
5b (7.10 g, 19.2 mmol) in THF at -78 °C. After 15 min, DMF (2.0 mL, 26 mmol)
was added and the mixture was stirred at ambient temperature for 1 h and

25 quenched with water. This mixture was extracted with ethyl acetate and the
combined organic extracts were concentrated jn vacuo. The residue was purified
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“Exanpl e 13 [efr] N [err] [err] [err] 20 5- (4- Fl uor ophenyl ) -
4- (4-pyridyl)-2-imdazol eoxime Cpd. 13 0.5 MHCQ (3 nL) was added to a
solution of conpound 12 in MeOH (5 nL). This m xture was heated at refl ux
for 2 h, 4Rydgiirkezed with sodi um bi carbonate and the result ?53% Jy tate
was filtered. This solid was recrystallized formﬁ/g NEO—V err]) to g| ve
the title c err err
Exanpl e 14 EYAIRE SromeopiEifion Sliea et Gsinb Aty aceiaie - ibaame i ) o give

- (3- pheny| prooppgundss @s-pgolidiyhpid2-4520] M$H398 (MH").

Cpd. 14 Triethylamne ( 50 ni),

bi s(acet at 0) bi s(tri phenyl phosphi ne)pal | adium 11 (0.71 g, 0.95 mml) and
5-chl oro-1-pentyne (0.71 L, 6.70 mmol§xampleckdhpound 3 (1.62 g, 3.35 mmol)
were stirred at reflux for 16 h. Ethyl ac&i@Hs)yas added and the solid _
precipitates were renoved by filtration The filtrate layer concentrated in
10 vacuo and purified by colum chronot ogrgphy using ethyl acetate-hexane
(1:2) as an eluent to give conpoufqd L4 as dsolid: np 102-104 [err]C
Exanple 15 [err] [err] Hlerr] [§

2-[2,2-Dibromoethylene-1-yl]-5-(4-fluorophenyl)-4-(4-pyridyl)-
1-(2-(trimethylsilyl)ethoxymethyl)imidazole
Cpd. 10
Triphenyl phosphine (13.40 g, 51.1 mmol) was dissolved in methylene
10  chloride (300 mL) and cooled to -10 °C. A solution of carbon tetrabromide (8.50 g,
25.6 mmol) was added dropwise, followed by a solution of compound 9 (6.85 g,
17.2 mmol) and triethylamine (2.79 mL. 20 mmol) in methylene chloride. This
mixture was stirred for 30 min, poured into ether (500 mL) and filtered. The filtrate
was concentrated in vacuo, purified by column chromatography on silica gel using

15  ethyl acetate : hexane (1:1) as an eluent to give compound 10 as a solid: mp 128-
31 °C; MS 554 (MH").

Example 11
H 7 \
N

ko, =
‘\ N OH
N/

S
20 5(4)-(4-Fluorophenyl)-2-(3-hydroxy-3-phenyl-propyn-1-yl)-
4(5)-(4-pyridyl)imidazole
Cpd. 11
1.6N n-Butyllithium (5.0 mL, 8.0 mmol) was added to a stirred solution of
compound 10 (2.20 g, 3.80 mmol) in THF (50 mL) at -78 °C. After 30 min
25 benZaIdehyde (0.40 mL, 3.94 mmol) was added and the mixture was allowed to
stir at ambient temperature for 30 min. Water was added and the resulting
organic layer was concentrated in vacuo and dissolved in MeOH (20 mL) and 1N
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15 4- (4- Fl uor ophenyl ) - 2- (4- N- phenyl car banoyl oxybutyn-1 -yl )-1

- (3-phenyl propyl )- 5-(4-pyridyl)imdazole Cpd 15 Phenyl si ocyanate (11 nL,
1.0 nmol) was added to a stirred solution of conmpound 4 (200 ng, 0.50 mmol)
I N pyri diyiregahher M xture was stirred for 4 h and poured i npPOT/@898/61910 The
solid precipitate was washed with water and dried to give conpound 15 as a

52 cni or SICHE (2D Dy v Mbsture 5B Hhtael By 211 ot O3 Ay 6 feyiting mixture

5- (4- pyri dywas nedtralized with sodium bicarbonate and extracted with @iyl acetate. The

Tri phenyl pm' : ig@(w t : ' ib8- m.,
4.23 mmol) mrehggé{é‘éa%‘gllggggﬁatg ?jgn 0 %%@n?oﬁﬁ%BgF‘g(%&yngﬁﬁéégg%n’?%%ééw
r oom t enperaneiate asran elyentipgive sogpounddl t 8 28olid: MR ABAR4 Lo MS 37Qacuo
and pur'5fiqmm_ col utm chr omat ogr aphy usi ng ethyl acetate: hexane (1:1) as
an eluent to give 10 the title corrpogndm%?%ix?solid: np 132-34 [err]C.
Exanple 17 [err] N[err] [err] F 2-{‘%- ; yl am nobutyn-1
-yl)-4-(4-fluorophenyl)-1 -(3-phenyl propyl§'(c'i 3

5-(4-pyridyl)imdazole Cpd. 17 A solution ?( conpound 16 (208 ngy, O0.47
mml) in 2N

8] OH
SN
Iz)/“H

~ N

i

N/

5-(4-Fluorophenyl)- 4-(4-pyridyl)- 1-(2-(trimethylsilyl)ethoxymethy!)-
2-oximinoimidazole
10 Cpd. 12
A solution of hydroxylamine hydrochloride (0.09 g, 1.3 mmol), sodium
bicarbonate (0.11 g, 1.3 mmol) and H,0 (5 mL) was added to a stirred solution of
compound 9 (0.50 g, 1.2 mmol) in MeOH (5 mL) at room temperature. This
mixture was stirred for 3 h and poured into H,O. The solid precipitate was filtered
16 and dried in vacuo to give the title compound as a solid: mp 212-13 °C; MS 413

(MH").
Example 13
OH
H N
N i
I | B H
~ N
L]
N
20 5-(4-Fluorophenyl)- 4-(4-pyridyl)-2-imidazoleoxime
Cpd. 13

0.5 M HCI (3 mL) was added to a solution of compound 12 in MeOH (5 mL).
This mixture was heated at reflux for 2 h, neutralized with sodium bicarbonate and
the resulting precipitate was filtered. This solid was recrystallized form
25 MeOH/H.0 to give the title compound as a solid; mp 318-20 °C; MS 283 (MH").
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~~dhi-met hyl-am ne/ MeCH (10 nL) was stirred for 18 h at roomtenperature and
concentrated in vacuo. The residue was purified by columm chromat ography 20
usi ng nmet hyl ene chloride: MeCOH (19:1) as .an eluent to give the title
corrpound‘ﬂe,sg lid: nmp 115-17 [err]C 37 VWhat is clai e
SO 1. cg?r‘p"%%nd of Formula | [err] [err] [err] | v\,hereirgr?“?biJ g’ro;’ 10 S
phenyl, substituted phenyl (where the substituents are selected fromthe
group consisting of (err]al kyl, hal g@@mmﬂi“ﬁo, trifluoronethyl, and
nitrile), pyridinyl or pyrimdinyl; R2 ishgnyl, substituted phenyl (where
t he substituents are selected fromthe grg onsisting of Cferr]alkyl,
hal ogen, nitro, trifluoronethyl, and nitg , pyridinyl, substituted
pyridi nyl wherein the substitue is C 1}4alkyl, pyrimdinyl and
substituted pyrimdinyl whereiHf 4 gstituent is Clerr]-4alkyl; R3 is
hydrogen, SEM (] err]al koxycar 0®g 2yl oxycar bonyl ,
aryl d err]al kyl oxycarbonyl, aryl ( erfl] a}-kéh 'é uted aryl ( err]al kyl
(where the aryl substituents are dipdepgndently sel ected from one or nore
menbers of the group consisting Cl err]al kyl, Cerr]al koxy, hal ogen,
am no, (Cerr]al kylam no, and di @ g¢f ] al kyl am no), phthalimdo(err]alkyl,
am no([ err]al kyl, diam no( errFal kyl, succinimdo(err]al kyl,

(err]al kyl carbonyl s @¥d6BEREAA -yi)%-4 HBkSPHEH 2P orerl idrBby. -
5-(4-pyridyl)imidazole
5 Cpd. 14
Triethylamine ( 50 mL), bis(acetato)bis(triphenylphosphine)palladium |}

(0.71 g, 0.95 mmol) and 5-chloro-1-pentyne (0.71 mL, 6.70 mmol) and compound
3 (1.62 g, 3.35 mmol) were stirred at reflux for 16 h. Ethyl acetate was added and
the solid precipitates were removed by filtration The filtrate iayer concentrated in

10 vacuo and purified by column chromotography using ethyl acetate-hexane (1:2) as
an eluent to give compound 14 as a solid: mp 102-104 °C.

Example 15

QG £

N
' t\;Fc.--.c’\’o H

F
15 4-(4-Fluorophenyl)-2-(4-N-phenylcarbamoyloxybutyn-1-yl)-1-(3-phenylpropyl)-
5-(4-pyridyl)imidazole
Cpd 15

Phenyisiocyanate (11 mL, 1.0 mmol) was added to a stirred solution of compound

4 (200 mg, 0.50 mmol) in pyridine. The mixture was stirred for 4 h and poured into
20 ice. The solid precipitate was washed with water and dried to give compound 15

as a solid: mp 120-24 °C.
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aryl oxycar bonyl C{err]al kyl, heteroaryl C[err]al kyl where the heteroaryl
contains 5to 6 ring atons; 38 R4 is (A-(CHerr])[err]-X where: [err] A
is vinylene, ethynylene or where R err]selected fromthe group
consi st i ngvaods/dmgelr ogen, Cl err]al kyl, phenyl and phenyl C er r PETR}BPEO07§14 S

0-9; X is selected fromthe group consisting of hydrogen, hydroxy, vinyl,
substituted vinyl (where one or nore sg%%%é%y ts are selected fromthe
group consisting of fluorine, brom ne, I and iodine), ethynyl,
substituted ethynyl (where the substituents sel ected fromone or nore
of the group consisting of fluorine, bromn orine and i-odine),

Cerr]al kyl, substituted CJerr]alkyl (wherg the al kyl substituents are

sel ected fromthe group consi sti one or nore (err]al koxy
trihal oal kyl, phthalimdo and anifho) | rr]cycloalkyl d err] al koxy,
substituted C[err]alkoxy (where t a substltueggs are selected from
the group consisting of phthalimdo an al i m dooxy, phenoxy,
substituted phenoxy (where the phe
group consisting of (err]alkyl, en and ( err]al koxy), phenyl,
substituted phenyl (where the phe substituents are sel ected fron1the
group consisting of (Jerr]alkyl, Fhalogen and ( err]al koxy),

aryl Cferr]al kyl, SUQSM-Chl&dbafthﬂyﬁM-IﬂlkmfodWmI(BEp nyupr@pwt ituents
are selected fromthe group consi stslag d%[‘ cH llk yl', 'hal ogen a
[ err]al koxy), pyrdyljmidazole

5 Cpd.16

Triphenylphosphine (1.11 g, 4.23 mmol) and carbon tetrachloride (0.41 mt,
4.23 mmol) were added to a solution of compound 4 (0.9 g, 2.12 mmol) at room
temperature. The mixture was stirred for 22 h, concentrated in vacuo and purified
by column chromatography using ethyl acetate : hexane (1:1) as an eluent to give
10 the title com'pound as a solid: mp 132-34 °C.

suHstltuents are selected fromthe

Example 17

N~ |
CHs
N
N

I :}/\/\/N.CHS

F )
2-(4-Dimethylaminobutyn-1-yl)-4-(4-filuoropheny!)-1-(3-phenylpropyl)-
15 5-(4-pyridyl)imidazole
Cpd. 17

A solution of compound 16 (208 mg, 0.47 mmol) in 2N
dimethylamine/MeOH (10 mL) was stirred for 18 h at room temperature and
concentrated in vacuo. The residue was purified by column chromatography

20 using methylene chloride: MeOH (19:1) as an eluent to give the title compound as
a solid: mp 115-17 °C.
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~-aryl hydroxy( err]al kyl amino, {err]al kyI am no, ( err]al kyl am no,
nitrile, oxinme, benxyloxyinmn no Ilm mmmwgm m no pht hal i m do,

succi nimdo, CJerr]al kyl carbon onyl oxy, substituted
pheny! cagjeryan@ygs (where the phefiyl substitdtents are sel ecrenuosmmiohe
group consisting of (Jerr]al kyl, hal ogen 39 and ([ err] al koxy),

phenyl C[er%l yl car bon ony (Wnere t he phenyl substitutents are selected.
from the @gﬁs‘:’%lmﬁ% $f err]alkyl, halogen and { err]al koxy),

ani nocar bortyl oxyA cofmpouna ¢fyfermutadar bonyl oXY,
di ( err]al kyl am nocar bonyl oxy, Cerr]al kow,car bonyl oxy, substi t ut ed

ubstituents are selected fromthe
Ngo

([ err] al koxycarbonyl oxy (where the aRgyl
group consisting of nmethyl, ethyl, isoplopy-ggnd hexyl),
nyl oxy (where the phenyl

phenoxycar bonyl oxy, substltuted phenox
substituents are selected fromthe grédp consisting of C[ferr]alkyl,

d err]al koxy, and hal ogen), C[err]alkylth 0, sSubstituted C[err]alkylthio
(where the al kyl substituents are selected fromthe group consisting of
hydr oxySanowipdriefral i m do), ([ err]al kyl sul fonyl, phenyl sul fonyl, substituted
phenyl sul fony) (where the phenyl substituents are sel ected from the group
consisting of bromne, fluorine, chloride, (err]al koxy and

trifluoromethyl) 5 Héh?l%rtﬁ‘ét d { e@e't bst &ét%&lé&@dx is

H, R3 may not beRbEI\|/l ra>and phar rrégg%tP W accep'?%guesggle?s t her eof .

The conpound of cl aifrem thagreuRiconsisting Oéﬁﬁasalkyl.nhedbgﬂmmwo,and R is
trifluoromethyl, and nitrile), or heteroaryl where the heteroary!

10 contains 5 to 6 ring atoms;

R2 is phenyl, substituted phenyl (where the substituents are selected
from the group consisting of Cysalkyl, halogen, nitro,
trifluoromethyl, and nitrile), heteroaryl where the heteroaryl

15 contains 5 to 6 ring atoms and is optionally Cy.4alkyl substituted;

Rs is hydrogen, SEM, Csalkoxycarbonyl, aryloxycarbonyl,

arylC,.salkyloxycarbonyl, arylC,salkyl, substituted arylC,.salky!
(where the aryl substituents are independently selected from one

20 or more members of the group consisting of Cy.salkyl, Cisalkoxy,
halogen, amino, Cssalkylamino, and diCq.salkylamino),
phthalimidoC,salkyl, aminoC,.salkyl, diaminoCi.salkyl,
succinimidoCy.salkyl, Cysalkylcarbonyl, arylcarbonyl,
C,.5a|kylcaibonle,.salkyl, aryloxycarbonylC.saltkyl,

25 heteroarylC,salkyl where the heteroaryl contains & to 6 ring atoms;

Rs is (A)-(CH2)q-X where:

nORe
A

A is vinylene, ethynylene or <~ ‘1‘ ¥~ where

.—--.-.w"'—.-'.'."]
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pyridin-2-yl, pyridin-3-yl, pyridin:4- y_I......br....pyr imdin-3-yl. 3. The

comoggndAfof I cl 2i m 2T\r/]mere R[errb ' ﬂ nyl and Rlerr] is
in-4-yl. 4, e conpo [ -
oo 8 5 b s oo AN ore Rery] 13 &1 Luorpheny
i s hydr oJ¥éh’ "%TP% Clerr]alkyl, or substituted aryl Cerr]al k;ﬂ:. 6.  The
conpound of claim5 where R3 is hklrdro en or phenyl(err]alk

compoung of 1 a1 6 vl st e S Niron 1t
Clerr]al kyl sul fonyl, e%ﬁe@y%ﬂéi&"y@ﬁ?‘%[%!k% k§| F;alrobg% oxy,

SI[?;H 2I kgxy, Rhegglq:gmmxy, derr] ?I ky: i’im' no, di farr] al kyl am no, or
sel ected from the groul %@ﬁ@ﬁeg{)fjf]gfr@t geglio‘léﬁgf’ﬁ%iéﬁﬁéelﬁ&S’que%ﬁ?lﬁy%ragﬁreOf
ot Bor gpnenyt ) 2. (YrRYPERTETIIN fanbds oft o thard tael e

yl ) - 1- (3- phenyl pr opy! ) sélectedfromiiheydroupi atasisting of-flubrine, bromine, chlorine

finorophenyl)-2-(5-hydro ntyn-, 1 -yl)- 1-(3 -ph - -4
(4-pyridinyl )i ni daz o?/e?néﬁgg'ﬁﬁ_%?ﬁtm’w?ﬁ%%‘@ﬁd- %Byﬁs?"’%%?ibéa@ﬁ!“%?) -1
L,( 3- phenyl propyl) - 5- ( 4'arﬁl§eféc?éc£ifb?d ahé af dte cfhe gfoups eoRSistifg of

- (4-fl uorophenyl) -2-(4-hydroxybutyn-1-yl)-1-(3-
pheny! propyl ) - 5- (4- pyr fidoripe) bignineshiorineiapd iedineh syl ysuhstidwtesh| e

el eot 48T rom t e gr ouneBity oPferg R ARGFbs iGients, i FRtepRyrrdm b ! her oo
cyanopentyn-1 -yl)- 1- géolhesnsistingwf bne-dringie Coiaikdyy trirdiaalkel,
4- (4-fluorophenyl)-2-(4-dinethyl am nobutyn- 1 -yl R( 1-(3- .
phthalimido and amino), Csscycioalkyl, C,.salkoxy, substituted
Cs.salkoxy (where the alkyl substituents are selected from the
group consisting of phthalimido and amino), phthalimidooxy,
15 phenoxy, substituted phenoxy (where the phenyl substituents
are selected from the group consisting of C1.=;-alkyl, halogen and
Ci.salkoxy), phenyl, substituted phenyl (where the phenyl
substituents are selected from the group consisting of Cq.salkyl,
halogen and Cy.salkoxy), arylCi.salkyl, substituted arylCsalkyl
20 (where the aryl substituents are selected from the group
consisting of Cysalkyl, halogen and Ci.salkoxy),
arylhydroxyC.salkyl amino, Cqsalkylamino, diC4.salkylamino,
nitrile, oxime, benxyloxyimino, C,.salkyloxyimino, phthalimido,
succinimido, C,.salkyléarbonyloxy, phenylicarbonyioxy,
25 substituted phenylcarbonyoxy (where the phenyl substitutents
are selected from the group consisting of Cysalkyl, halogen and
Cisalkoxy), phenylC,salkylcarbonyloxy, (where the phenyl
substitutents are selected from the group consisting of Ci.salkyl,
halogen and C.salkoxy), aminocarbonyloxy,
30 C.salkylaminocarbonyloxy, diCssalkylaminocarbonyloxy,
Ci.salkoxycarbonyloxy, substituted C4.salkoxycarbonyloxy
(where the alkyl substituents are selected from the group
~ consisting of methyl, ethyl, isopropyl and hexyl),
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-phenyl propyl ) -5-(4-pyridinyl)imdazol e, 4( 4-f1 uorophenyl) - 2- (4-

(phenyl car bonyl oxy) butyn- 1 -yl ) pyl) - 5-(4-

pyri di nyl )| m dazol e, 4-(4-fluoro “YL I!Hﬂ'lﬂmnﬂmt hyl car bonyl oxy) butyn- 1
-yl)-1 - ropyl)-5-(4- pyfidfnyl)i"ni dazole, n -
4-(4-f1 quW.’fS ‘Féi) 2- (3-cycl opentyl propyn- 41 PCT/US98/07910
1-yl)-1-(3-phenyl propyl)-5-(4-pyridinyl)imdazole, aid (4-

f|hU0r theny: ) - 523 ( i (but hénd»iyww)d ﬁiw rkubsmmedphanoxycarbonyloxy (where
har mcout | ol [y actupt H1A By ssbBRueat: aissaleriad Fogneoypapsisting
s 0 ot $ 45T 4oBeehgik Czalkl dihd Haiokeh), G;salkylthio, substituted

f 1 uor ophenyl ) - 2- ( 5- but yCykalkplthioywhere $he alkyl $®s1haegﬂsmremel¢etad from the

4- id | d | 4-(4-f1 h L) - 2- (5 | t Y- =
(P ol S L5 RIS ety
or ophenyl - 2- (S-chl o rop?ﬁéﬁ sul*on%' %ubs"mu 5&#@1{}&&% oty (Whére (h@’;;henyl

pyridinyl)im dazol e, - uor o Ir ox ent n-1-
| - (3- pht hal i mi dol propyl ;aulast(tuepg&ar@u &gleqtemfmélnegrquw ¢onS|stmg of bromine,

fl uor ophenyl - 2- ( pent yn- e nyl )i m dazol e,
and 4-(4-fluorophenyl) - éu%@ﬁl—l‘:@ﬁg@? ¢#a@g§&%@%ﬁwf&1@rp%§ﬁﬂ}

- (3- - phenyl pr opy|wittp tHe! prgviga:di nyl ) i m dazole. 13. The conpound of claim1
where Rl is phenyl and Fez Is selected from the group consisting of
4-pyridinyl and 3-pyrim di nyﬂrOFiﬂ. The conpound of claim 13 where R err] is
3-pyrimdinyl. 15. The conpojjnd of claim13 where R2 is 4-pyridinyl. 16.
A pharnmaceuti cal conpositi JSUT’pI‘I sing a compound according to claim1 and
a phar md0eut i cal | y #cAéptabl e Tarrq iv0 anddX inHNR; May notbelSEMpceut i cal
conposition conprising a conpound according to claiml and a
pharmaceutically acceptable carrier or diluent.

and pharmaceutically acceptable salts thereof.

2. The compound of claim 1 where R, is substituted phenyl and R; is pyridin-
2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-3-yl, furan-2-yl, furan-3-yl,
15 thiophen-2-yl, thiophen-3-yl, pyridazine, triazine, thiazole, and oxazole,
pyrazole.

3. The compound of claim 2 where R; is 4-fluorophenyl and R; is pyridin-4-yl.

20 4. The compound of claim 3 where R; is hydrogen, arylCysalkyl, or substituted
arylCssalkyl.

5. The compound of claim 4 whe\:re Rs is hydrogen or phenylCy.salkyl.
25 6. The compound of claim 5 where A is ethynylene and q is 0-5.

7. The compound of claim 6 where X is succinimido, hydroxy, methyl, phenyl,
Cisalkylsulfonyl, Cascycloalkyl, Cisalkylcarbonyloxy, C,.salkoxy,
phenylcarbonyloxy, Cqsalkylamino, diC4.salkylamino, or nitrile.

30

8. A compound and pharmaceutically acceptable salts thereof selected from
the group consisting of 4-(4-fluorophenyl)-2-(4-hydroxybutyn-1-yl)-1-(3-
phenylpropy!)-5-(4-pyridinyl)imidazole, 4-(4-fluorophenyl)-2~(3-

hydroxypropyn 1-yl)-1-(3-phenylpropyl)-5- (4-pyndmyl)lmldazole 4-(4-
Sheet Has Been Replaced .
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18. A pharnmaceutical conposition cofprising a conmpound accordi ng to claim
9 and a pharnmaceutically acceﬂtlﬂm d| | uent . 19. A
pharmaceutical conposition co ﬁ“@ﬂmu“m d accordi ng to claim10 and
a phar nac@Ptgmggghy acceptabl e carrfer of dfluent. 20. Thepeyes93107910
compound of claim1 for the preparation of a medi carrent for the treatnent

f t oki t d b t f
of fFoct 1 ve dose. - B4STOPNATYCELo- ML BRBBARbr | AR PRVt cpar at i on
of a lmagl c?gent dbync_jvriye)uquaablafamdm §&flwt@hegwl)mggtyddo%w1w9-‘h](37

e a | of £ ose e use of claim
rzrgrr\rl\rhaereyt he conghghgh?gﬁgg%'@i'%'@§'§ﬁg %@eand an effective dose is
0.1-100 ng/ kg daily. 23. The use of claim22 where the dose is 0.1-50
my/ kg daglyg 24. p gouﬁe4o4-ﬂu mEgg-tz?g- ér‘digéu@%ﬂy’meﬂ(a%rﬁilb%yﬂf

a nedi carrent for t rat
effective dose. 994 'ny ipY Qﬁéo grancophg qqu“F@”YF“F@P@?E?hf %ﬁ@l"g

[err] Rerr] is phenyl substituted phenyl (where the substituents are
S e e AR, " S RHBA R AR RN R ddiBptea fom
pyridinyl, subst theigesupgonsistiyy ofedefiuoropbenylb2+(S-apanopent@i-dryl)- -3¢
cf/ rG'r f‘] d@ % S%%h&fdt‘&ﬁﬂ)-%Y(d-ﬁ‘yt‘i’duﬂyﬂ)lrﬂl’&ﬁ&b“4t(ﬁeﬂt?d+BBﬁéﬁ§’ﬁ 3 (4-5
dimethylaminobutyn-1-yl)-1-(3-phenylpropyl)-5~(4-pyridinyl)imidazole, 4-(4-
fluorophenytl)-2-(4-(phenylcarbonyloxy)butyn-1-yi)-1-(3-phenylpropyl)-5-(4-
pyridinyl)imidazole, 4-(4-fluorophenyl)-2-(4-(methylcarbonyloxy)butyn-1-yl)-
1-(3-phenylpropyl)-5-(4-pyridinyllimidazole, 4-(4-fluorophenyl)-2-(3-
15 cyclopentylpropyn-1-yi)-1-(3-phenylpropy!)-5-(4-pyridinyl)imidazole, and 4-
| (4-fluorophenyl)-2-(5-(butylsulfonyl)pentyn-1-yl)-1-(3-phenylipropyl)-5-(4-
pyridinyl)imidazole.

- 11. A compound and pharmaceutically acceptable salts thereof selected from

20 the group consisting of 4-(4-fluorophenyl)-2-(octyn-1-yl}-1-(3-phenylpropyl)-
5-(4-pyridinyl)imidazole, 4-(4-fluorophenyl)-2-(5-butylthiopentyn-1-yl)-1-(3-
phenylpropyl)-5-(4-pyridinyl)imidazole, 4-(4-flucrophenyl)-2-(5-
phenylpentyn-1-yl)-1-(3-phenylpropy!)-5-(4-pyridinyl)imidazole, 4-(4-
fluorophenyl-2-(5-chloropentyn-1-yt)-1-(3-phenylpropyl)-5-(4-

25 pyridinyl)imidazole, 4-(4-fluorophenyl)-2-(5-hydroxypentyn-1-yl)-1-(3-
phthalimidolpropy!)-5-(4-pyridinyl)imidazole, 4-(4-fluorophenyl-2-(pentyn-1-
yl)-1-(3-phenylpropyl)-5-(4-pyridinyl)limidazole, and 4-(4-fluorophenyl)-2-(5-
N-succinimidopentyn-1-yl)-1-(3-phenylpropyl)-5-(4-pyridinyl)imidazole.

30 12. The compound of claim 1 where R, is phenyl and R, is selected from the
group consisting of 3-pyrimidinyl, 2-furanyl, 3-furanyl!, 2-thiophenyl, and 3-
thiophenyt.

13. The compound of claim 12 where R; is 3-pyrimidinyl.
35
14. A pharmaceutical composition comprising a compound according to claim 1
and a pharmaceutically acceptable carrier or diluent.

This Sheet Has Been Replac e

THIS SjEET HAS BEEN




-R3 is hydrogen, SEM C1. 5al koxycar bonyl . aryI oxycar bonyl,
aryl ([ err]al kyl oxycar bonyl, ,_Substituted aryl d err]al kyl
(where the aryl substi tuents , E E sel ected from one or m)re
menber s t oup consi stin , Cerr]al ko
am no, CQ{VQP FZ\%yI amno, and diJerr]alkylanino), phthali )r(ny err aI kyl ,
am no([ err]al kyl-, diam noC&r:rr ]al kyl, succini mdo(err]al kyl,

U

d err] al kyltar bopharmegeutical aomposijien r:pmm,%rrtgaammpqqrﬁaqmrdmg to claim 7
aryl oxycar bony| Ghred h]ﬂ%éﬂﬂacebﬁbslhpa&dé&hsrer darriey br\eﬁl@éﬁt the heteroaryl

contains 5to 6 ring atons; .Rerr] is 1odine, chlorine, or bromne; and
phar maceutical |y acceptabl e sal ts thereof 26. The conpound of claim 25

where Rl err{g.is AﬁHamra@Bbﬁ@arlcowipbémom &oihpri@mg awdjmpdurm adedrdinigitel claidy 8
The conpound of % .m.26 wher ﬁg{ % quJ é@ 8§ ound of claim27
where R3is hydr %@ﬁprxdqrma&e F? Eé?e a ‘B%'{'e{&{ u yl ( err]al kyl
(where the aryl substituents are independently selected fromone or nore
menber s of e g rhridea

am no, er‘! ‘al kf/‘ﬁg%\ no, lé'ﬁ %‘érr &:laﬁ'lgﬁélin gc?éﬁd&lﬁﬁgérr%oogﬁ 3'c"t‘ gd
from the group emt@mzrrngamtlca xaccwta leagar@@yrordzlueaao- 1

- (3- phenyl propyl )-5-(4- pyridinyl)imdazole, 4-(4-fl uorophenyl ) - 2- br ono-

1-(3- eny ropyl)-5- ridin azol 4-f1 uorophe
2~ chi ot 85 hbelicl otfating ¥ slighindiiastatetiisdats compasiig S@hinistering
met hod of pr epar argmpampofcidinof tbar manamal abhars effeotipe dess. cont acting a
conpound of Forrula Il [err] [err]2 N
19. A method of treating a cytokine mediated disease comprising administering
a composition of claim 14 to a mammal at an effective dose.
15
20. The method of claim 18 where the compound is administered orally and an
effective dose is 0.1-100 mg/kg daily.

21. The method of claim 20 where the dose is 0.1-50 mg/kg daily.

20
22. A method of treating arthritis comprising administering an effective dose of
a compound of Claim 1.
- 23. A compound of Formula |l
Ra
Ra< N
I »—Rs
25 R{ N
]
wherein:
Ry is phenyl, substituted phenyl (where the substituents are selected
30 from the group consisting of Cs.salkyl, halogen, nitro,
trifluoromethyl, and nitrile), or heteroary! where the heteroaryl
contains 5 to 6 ring atoms;
is Sheet Has Been Replaced UTHIS Seil 508 Do |
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RlerrI[N[err] wh ere Rerr] is ng substltuted ‘phenyl (where the

substituents are selected fromt 'ﬁﬁu ”s’ ng of (ferr]alkyl, :
hal ogen, nitro, trifluoronethyl, MIH di nyl and pyrimdinyl R2

I s -.phenyl tuted phenyl (where the Subltituents are spé 7§i‘pmthe
group consi ?F}la?%’hof C[err]alkyl, haI ogen nitro, trifluoronet hyf’go
nitrile), pyridi-nyl, substituted pyridin wherein the substituent |s .
Clerr]al kyl, pyMeni mhgteroawwmﬁgélneh qeawlcpmwnaﬁtwﬁ.ansiatomﬁeand is

substituent is (Jerr SEM ( err]al koxycar bonyl , |
aryl oxycar bony], ar yb@k éﬁ%i‘%ﬁ?%%%gﬁgﬁﬁ%d' aryl(err]al kyl, substituted
arylerr]al kyl (where the aryl substituents are independently sel ected

fromone or nore merrt)es of th onsi sting of err]al kyl
d err]al koxy, haIR}!gel'ls ydragsen, Pé@ﬁ #aﬁi WFBOmdnGW ’@[‘@W‘P%X'kyl ami no),

pht hal i doC[ err]alk glﬁ{

succi ni m doC[ err]al kqwl@%lﬂyﬁﬁéé%b?ﬁgorwﬁ gﬁcar SQL@F,&HW!C"&'M

C err]al kyl car bonyl C{whetetHe/aryl aubsmmsnw bmmﬂ@bend]aallk;blected from one

heteroaryl CJerr]al kyl where th a cont ai ns oms R6

o Fodine, ohl okt ne. o5 MaERERbers of 1S glaue Soniation Bt Cosalil AEnBIE.

A O -(CH err])[err] - haldgeW &irfind, C3sak§lamino, and diCysalkylamino),
phthalimidoC,salkyl, aminoCi.salkyl, diaminoC.salkyl,

10 succinimidoC,salkyl, Cisalkylcarbonyl, arylcarbonyl,

CisalkylcarbonylC,.salkyl, aryloxycarbonylC.salkyl,
heteroarylCi.salkyl where the heteroaryl contains 5 to 6 ring atoms;

Rs is iodine, chlorine, or bromine;
15 and pharmaceutically acceptable salts thereof.

24, The compound of claim 23 where R, is 4-fluorophenyl and R; is 3-
pyrimidinyl or 4-pyridyl.

25. The compound of claim 24 where R is iodine
20
26. The compound of claim 25 where Rj is hydrogen, arylCsalkyl or
substituted arylC4.salkyl (where the aryl substituents are independently
selected from one or more members of the group consisting of Ci.salkyl,
Cisalkoxy, halogen, amino, Cysalkylamino, and diC+.salkylamino).
25 '
27. A compound selected from the group consisting of, 4-(4-fluorophenyl)-2-
iodo-1-(3-pheny!propyl)-5-(4-pyridinyl)imidazole, 4-(4-flucrophenyl)-2-
bromo-1-(3-phenylpropyl)-5-(4-pyridinyl)imidazole, and 4-(4-fluorophenyl)-
2-chloro-1-(3-phenylpropyl)-5-(4-pyridinyl)imidazole.
30 '
28. A method of preparing a compound of Formula { which comprises
contacting a compound of Formula |l| |
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_éhd.._x..i...s.-hydrogen, J err]al kyl ,” subst’i tut 'é’d”"C['é'r'r] ?I kyl, hlydrox% plhenyl ,
substituted phenyl, amno, ([err II ile, vinyl, ethyny
aryl ([ err]al kyl, succinim do, pl'llnulll)m‘lﬂ“luﬂ Iﬁmr hal ogen. in the presence

of a palladium coupling agent, an' orfgahi c"base "and a suitabl e sal vent under -
react Pons‘%?)ﬁﬂﬁs%ns which pernit the preparation of a conpd&TPBPOEIP hul a
. 31. The nethod of claim30 where the pall adi um coupling agent is

sel ected fromthe group consisting of bis(acd®)bis(triphenyl phosphine) pal

| adium (11), bis(triphenyl phosphine)pal IRed{ uNdi chl ori de,

bi s(acetonitrile)chloronitropalladium (I1)]l »~Re

bi s(acetonitrile)dichloronitro-palladium N, and

bi s(benzonitrile)dichloropalladium (Il1). '32. The nmethod of claim 30 where
the organic base is triethylam ne. 33. The rrem;od of claim 30 where the
conpound-of Forrmula Il is 4- (4-fluorophenyl)®2-iodo- 1

- (3- phenyl propyl )wbBere4- pyridinyl)im dazole and the conpound of Fornmula ||

is 3-butyn- 1 -olRy 34s phéngl, cubstituted phenlybiwhéte thbasubstifertsiar@Beiocted vent
i's met hylene chlori de;f anq reaction conditi oc[’ms iar? refl uxi n_(tg met hyl ene
chl ori de® 46 rom the group consisting of Cysalkyl, halogen, nitro,

trifluoromethyl, and nitrile), or heteroaryl where the heteroaryl

contains 5 to 6 ring atoms;

R> is phenyl, substituted phenyl (where the substituents are selected
10 from the group consisting of Cisalkyl, halogen, nitro,
trifluoromethyl, and nitrile), heteroaryl where the heteroaryl
contains 5 to 6 ring atoms and is optionally Cy.4alkyl substituted;

Ra is hydrogen, SEM, Ci.salkoxycarbonyi, aryloxycarbonyl,

15 arylCi.salkyloxycarbonyl, arylC,.salkyl, substituted arylC,.salkyl
(where the aryl substituents are independently selected from one
or more members of the group consisting of C.salkyl, Cy.salkoxy,
halogen, amino, C,.salkylamino, and diC,.salkylamino),
phthalimidoC.salkyl, aminoC.salkyl, diaminoC,salkyi,

20 succinimidoCi.salkyl, Cy.salkylcarbonyl, arylcarbonyl,
Ci.salkylcarbonylC.salkyl, aryloxycarbonylC,.salkyl,
heteroarylC.salkyl where the heteroaryl contains 5 to 6 ring atoms;

Rs is iodine, chiorine, or bromine;

25 with a compound of Formula IV
C(C)-CH2)X
v
where
qis 0-9 This Sheet Has Been Replaced
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31.

32.
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Xis hydrogen, C4.salkyl, substituted C4-salkyl, hydroxy, phenyl, substituted

phenyl, amino, C1.salkylamino, nitrile, vinyl, ethynyl arylC,.salkyl,
succinimido, phthalimidooxy and halogen.

in the presence of a palladium coupling agent, an. organic base and a
suitable solvent under reactions conditions which permit the preparation of
a compound of Formula 1.

The method of claim 28 where the palladium coupling agent is selected
from the group consisting of bis(aceto)bis(triphenylphosphine)palladium
(1), bis(triphenylphosphine)palladiumdichioride,
bis(acetonitrile)chloronitropalladium (ll), bis(acetonitrile)dichloronitro-
palladium (1), and bis(benzonitrile)dichloropaliadium (ll).

The method of claim 28 where the organic base is triethylamine.
The method of claim 28 where the compound of Formula 11 is 4-(4-
fluorophenyl)-2-iodo-1-(3-phenylpropy!)-5-(4-pyridinyl)imidazole and the

compound of Formula Il is 3-butyn-1-ol.

The compound of claim 28 where the suitable solvent is methylene chloride
and reaction conditions are refluxing methylene chloride.
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