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THE | NVENTI ON Interl eukin-1(1L-1)and Tunor Necrosis Factor
(TNF) are bi ol ogi cal substances produced by a variety of cells,
such as nonocytes or macrophages. IL-1 has been denonstrated to

nmedi ate a variety of biological activities thought to be inportant
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by endotoxin or inflammatory bowel disease: tubercnlosis, atherosclerosis, muscle
degeneration, cachexia, psoriatic arthritis, Reiter's syndrome, rheumatoid arthritis, gout,
25 traumatic arthritis, rubella arthritis, and acute synovitis. Recent evidence also links
IL-1 activity to diabetes and pancreatic 8 cells.
Dinarello, ], Clinical Immunology, 5 (5). 287-297 (1985), reviews the
biological activities which have been attributed to IL-1. It should be noted that some of
these effects have been described by others as indirect effects of IL-1.
30 Excessive or unregulated TNF production has been implicated in mediating or
exacerbating a number of diseases including rheumatoid arthritis, rheumatoid
spondylitis, osteoarthritis, gouty arthritis and other arthritic conditions: sepsis, septic
shock, endotoxic shock, gram negative sepsis. toxic shock syndrome. adult respiratory
distress syndrome, cerebral malaria. chronic puimonary inflammatory disease, silicosis,
35  pulmonary sarcoisosis, bone resorption diseases, reperfusion injury, graft vs. host
reaction, allograft rejections, fever and myalgias due to infection, such as influenza,
cachexia secondary to infection or malignancy, cachexia, secondary to acquired
immune deficiency syndrome (AIDS), AIDS, ARC (AIDS related compiex). keloid
formation, scar tissue formation, Crohn's disease, ulcerative colitis, or pyresis.
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various roles wi tfﬁ°mpfm°a?n PrACEXLLY gids in lupjting HIV progresswn as stated above for
25 T-cells.

TNF has also been implicated in various roles with other viral infections, such
as the cytomegalia virus (CMYV), influenza virus, and the herpes virus for similar
reasons as those noted.

Interleukin-8 (IL-8) is a chemotactic factor first identified and characterized in

30  1987. IL-8 is produced by several cell types including mononuclear cells, fibroblasts,
endothelial cells, and keratinocytes. Its production from endothelial cells is induced by
IL-1, TNF, or lipopolysachharide (LPS). Human IL-8 has been shown to act on
Mouse, Guinea Pig, Rat, and Rabbit Neutrophils. Many different names have been
applied to IL-8, such as neutrophil attractant/activation protein-1 (NAP-1), monocyte

35  derived neutrophil chemotactic factor (MDNCF), neutrophil activating factor (NAF),
and T-cell lymphocyte chemotactic factor.

IL-8 stimulates a number of functions in vitro. It has been shown to have
chemoattractant properties for neutrophils, T-lymphocytes, and basophils. In addition
it induces histamine release from basophils from both normal and atopic individuals as
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of a cytokine mediated disease, in a mammal in need thereof, which comprises
administering to said mammal an effective amount of 2 compound of Formula (I) or (II).
This invention more specifically relates to a method of inhibiting the production
25 of IL-1in 2 mammal in need thereof which comprises administering to said mammal
an effective amount of a compound of Formuia (I} or (II).
This invention more specifically relates to a method of inhibiting the production
of IL-8 in a mammal in need thereof which comprises administering to said mammal
an effective amount of a compound of Fermula (1) or (II).
30 This invention more specifically relates to a method of inhibiting the production
of TNF in a mammal in need thereof which comprises administering to said mammal
an effective amount of a compound of Formula (I) or (I).
Accordingly, the present invention provides a compound of Formula (I):
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20 pharmaceutically acceptable diluent or carrier. Thi s
I nvention also relates to—amethod of inhibiting cytokines—and the
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o o e g AR D D
-(CRlerr]Rerr] )\’/é@??’é?’?ﬁ"‘eﬁl[ p’gava]ueoflorz -SOR[err], -ORlerr],
hal o- substi t ut edmG} Ororjthesintegér, I 6s{22rr] al kyl, -ZC(Z)R err],
20 m'isaninteger having a vatue of 1 or 2,
m" is 0, or an integer having a valueof 1 to §;
R2 is Ci-10 alkyl N3, -(CR10R20)n' OR9, heterocyclyl, heterocyclylC}. 10 alkyl,
C1-10akyl, halo-snbstituted C1.10 alkyl, C2-10 alkenyl, C2.10 alkyny}, C3.7
cycloalkyl, C3.7¢cycloalkylCi. 10 alkyl, C5-7 cycloalkenyl,
25 Cs.-7cycloalkenylC1-10alkyl, aryl, arylC).j0 alkyl, heteroaryl, heteroarylC]-joalkyl,
(CR10R20)nOR 1], (CR10R20)nS(O)mR 18, (CR10R20)nNHS(O)2R 18,
(CR10R20)nNR13R 14, (CR10R20)nNO2, (CR10R20)nCN, (CR10R20)n'SO2R 18,
(CR10R20)nS(0)m'NR13R 14, (CR10R20InC(Z)R11. (CR10R20)nOC(Z)R11,
(CR10R200nC(Z)OR 1 1, (CR10R20)nC(Z)NR13R 14, (CR10R20)nC(Z)NR]110Rg9,
30 (CR10R20)nNR10C(Z)R11, (CR10R20)nNR 10C(Z)NR13R 14,
(CR10R20INN(ORG)IC(Z)NR13R 14, (CR10R20)sN(ORG)C(Z)R] 1,
(CR10R20)nC(=NORg)R 11, (CR10R20)nNR 10C(=NR19)NR13R 14,
(CR10R20)nOC(Z)NR 13R)14, (CR10R20)nNR10C(Z)NR]3R 14,
{CR10R20)nNR 10C(Z)OR 19, 5-(R18)-1.2,4-0xadizaol-3-yl or
35 4-(R12)-5-(R18R19)-4,5-dihydro-1,2,4-oxadiazol-3-yl; wherein the aryl, arylalkyl,
heteroaryl, heteroaryl alkyl, cyclcoalkyl, cycloalkyl alkyl. heterocyclic and
heterocyclic alkyl groups may be optionally substituted;
n is an integer having a value of 1 to 10;
n' is 0, or an integer having a value of 1 to 10;
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PCT/ US96/ 0054 % %y ggenozlﬁlé oxygen or sul fur; Ra i s hydrogen,
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oxygen, sulfur or NRg;
30 Risis R0 or C(Z)-C1-4 alkyl;
R1]6 is C]-4 alkyl, halo-substituted-C].4 alkyl, or C3.7 cycloalkyl;
R18 is C]-10 alkyl, C3-7 cycloalkyl, heterocyclyl, aryl, aryl]-1galkyl, heterocyclyl,
heterocyclyl-C1.10alkyl, heteroaryl or heteroaryl - pgalkyl;
R19 is hydrogen, cyano, C;.4 alkyl, C3.7 cycloalkyl or aryl;
35  or a pharmaceutically acceptable salt thereof.

DETAILED DESCRIPTION OF THE INVENTION
The novel compounds of Formula (I} may also be used in association with the
veterinary treatment of mammals, other than humans, in need of inhibition of cytokine
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substituted Cerr] alkyl, opti haj)ly substituted aryl or
optionally substituted aryl-Clerr] aIk N together with the
ni trogen which they are attached form a%heterocy®ic ring of 5 to 7

menbers whi ch rlnglsmﬁyrmyabh— yﬁlﬁﬂﬁ lmgmsaﬂ%mmlmﬂrma@gmsmﬁhed
from ox¥ﬂen

C(2)-Cerr]al kyl: S"ﬁ[ %P‘é"‘%‘%?‘t tiy ?)T"h%SJ“QLE‘E‘F&?’hE’J&%Pﬁ‘e‘FH

alkyl, or Clerr] cytosnlGas alkyﬂno,cl.m[agw pifinyt, CH20R 12aamipp. m@joand]di- C1-6

cycl oal kyl, fpeter oam?i StibstitBiedlamir, MH:?N%@H& ¢yl L DhieF 1A uisfmmstov
het erocyclyl C[err]m , et er%j;l roar err X Rl err]
i's hydrogen, cyano: é’P y Tart cctegfrom gxygen,

phar maceutical |y a@@lé-p‘toa SSaI t thereof. DETAI LED DESCRI PTI ON OF
THE 1 NVENTI ON R41$phenyl naphmTh91 m@m&wmﬂ&:&hﬁamy lxsao;{ubhauyay al so be

used in assoc: frzllt IngngWBt tqdfm Qﬂetﬁfb\ﬁo ﬂﬁ%t erl na%’t %ncrﬁsmdepenqgnwas,e? 8'[ gl‘

t han humans
20 which, for a 4-phenyl, 4-naphth-l-yl 5-naphth-2-yl or 6-naphth-2-yl substituent, is

halogen, cyano, nitro, -C(Z)NR7R17, -C(Z)OR16, -(CR10R20)vCOR 12, -SR5,
-SOR3, -OR}2, halo-substituted-C .4 alkyl, C]-4 alkyl, -ZC(Z)R 12,
-NR10C(Z)R16, or -(CR10R20)vNR 10R20 and which, for other positions of
substitution, is halogen, cyano, -C(Z)NR 13R 14, -C(Z)OR 3, -(CR10R20)m"COR3,
25 -S(O)mR3, -OR3, -OR 12, halo substituted C1-4 alkyl, C1.4 alkyl,
-(CR10R20)m"NR10C(Z)R3, -NR 10S(O)m'R$, -NR10S(0)m'NR7R 17, -ZC(Z)R 3,
-ZC(Z)R 12, or (CR10R20)m"NR13R14;
v is 0, or an integer having a value of 1 or 2;
m is 0, or the integer 1 or 2;
30 m'isaninteger having a value of 1 or 2,

m" is 0, or an integer having a value of 1 10 5;

R2is C}1-10 alkyl N3, -(CR10R20)n" OR9, heterocyclyl, heterocyclylCi .10 alkyl,
C1-10alkyl, halo-substituted Cj.10 alkyl, C2.1¢0 alkenyl, C2-10 alkynyl, C3.7
cycloalkyl, C3-7cycloalkylCi-10 alkyl, C5.7 cycloalkenyl,

35 Cs.7cycloalkenylC1.10alkyl, aryl, arylC].10 alkyl, heteroaryl. heteroarylCj-joakkyl,
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PCTHUS86+-66546—————tnhtbit+on or pr particul ar, cytokine
medi at ed di seases for treatnent, t herapeutically or
prophylactically, in animals include disease states such as those

not ed herwosikziysi he Met hods of Treatment section, but in REIVUSISOASA viral
I nfections. Exanpl es of such vi ru,ses I ncl ude, but are not limted

to, | tivi [ t] h

coort o ari e SERSDeEDROR K oRannSlomilh RROBSSTHHEORTETTLY 1\
i nf ections, such (E@R10R20)ANRIBR M, (@Hlﬂkﬁﬂ)ﬁﬂ@ﬂE(CRmWJ {ER30B0)niSAZR 18F V) |
bovi ne i nmunodef |(ékfi§$¥0 }{S(dg@N!&%Rﬁﬂ”édiﬁoR%% nof pf(t‘it’igﬁzd)pbﬁ? IIot her

retroviral resent

invention is the (Skéosme@ekébKCBAOBmC@h%aRm (B 10R20MCRNFS 1 R

[ea] lal k5| (CRﬁekzd)nNkwcmklmCRsz(DbNRmemHng subst i Eut edI }M th
a err|a am er o I Ona
substi t ut edyvm th % Fm‘?fm%ém“’ (Cg’tlgﬁ Ziktlti' P al koxz
Clerr] alkylthiof PoG{ENIRAIRE | S?BIO P&%&K%rmno and

!-C[ﬁrr]f 15 c (camkzd)neaasmyxm mmmzommml‘z)lmwk@fyclyl ring which
rng as rom &}Q&h ntal Nns an
addi ti onal het ergng?#%ogplggg%cd(zﬁ%W @@Dng% 3ny69| fur or NRlerr];
R4 is phend , nagH®Ri2ii3-RisBao)rfeidihydme- §,2.4-oxadiazoldtydwhersin thegnylearylaikyl,

optionally heteroaryd Ustdrbdriit msycleaa\n;grc)tmmmyﬂ hét@otyclicaagh of which

d dent | | ect.ed 4- ph I
s naphtne 1oyl . SERERRIEAG Hpotmay be opopafly sarfited | i * o
hal ogen, cyanoh thn@germxmmﬁ of Rleld] |

- 2)Rerr], -g @%Q{r%ﬁh@é&hiﬁ@ﬂﬂ&ﬁfo]m SRerr], -SCRerr],
OR err] substltute-C[err]aIkyI Cerr] alkyl, -ZC(Z)Rerr],
-NR[err]C(]gR[O%?srﬁxyg?nor rr]R%err])[err]N rr!R[err and which, for

ot her positionia @fhydrogen C1-6 alkyl, B3 yicyeloalsyl, any bydlkyl. ketemearyl,

-C(Z) NR[ er r ] R[ er hterdatyiC FhRy 7 bd HdbekiCry kR err], 25

éls(ka)[e”]R[erﬁ%ishe%c%cfy]l hetexqoggrcyf llélg'kﬂos'ﬁstltuted Clerr] alkyl, (err]

- (CR] er r ] R er rR3 isdvvdrogen ¢ 1-3 aky) Qp o alkenyhig 204 alkwiybpt NRyR R].exelpdingiicer r | S( O)
[err] NR eragl R er iﬂoxet%@(—gﬁ ‘Hi-]SNR Rn and -vﬁ(JJ 5 being -SOH;
r
ﬁ%

-Z(Z) Rl err] erk, err e err

i nt eger havi ngﬁggsﬁk uca]lyﬂc Srl-lpﬁl:l‘y? r%eb‘:é'l‘%flkgi 30
m is an integer atvé,\nryi@maﬂ@metemraryj.mermll 10alkyl, hetetocyatyl, mylaannneger
havi ng a val ue of Rierr] is C[err] al kyI Nerr],

Gerryalkyl. i1 %"%Lus.ee e S oS BRRR 8. AR b P Sz
Cerr] 25 togethet with ithe nitrqgien to Whichtheyl drgy @faghed formh k}abt,cro@ydrmjng of 5
cycloal kenyl, 3g7 membgsevm&w aﬁohﬂﬁyéo%sr ahaldixibnal BEtétoatoR deideted’ I |
al kyl, heter oar ykromhg’;ty%‘rugas L g\'?‘ﬁ{l]s,
Rg is C]-10 alkyl, halo-substituted C1. 10 alkyl, C2-10 alkenyl, C2-10 atkynyl, C3.7
cycloalkyl, C5.7 cycloalkenyl, aryl, arylC]-10 alky}, heteroaryl. heteroarylCj.-10
30 alkyl, (CR10R20)nOR11, (CR10R20)nS(O)mR 18, (CR10R20)nNHS(O)2R18,
(CR10R20)nNR 13R 1 4; wherein the aryl, arylalkyl, heteroaryl, heteroaryl alkyl
may be optionally substituted;
R9 is hydrogen, -C(Z)R] 1, optionally substituted C1-30 alkyl, S(O)2R}8, optionally
substituted aryl or optionally substituted aryl-C).4 alkyl:
35 R10and R is each independently selected from hydrogen or C} .4 alkyl;
R11 is hydrogen, C1.10 alkyl, C3.7 cycloalkyl, heterocyclyl, heterocyciyl Ci.1palkyl,
aryl, arylC}.10 alkyl, heteroaryl or heteroarylCi. 10 alkyl;
R12is hydrogen or R}¢:
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CR[err]R[err])[err]O?[err-]——f-eR[err]R[err])[err]S(O)[err]R[err] (CRlerr]R e
r])[err] NHS(O[err] R err],
CR[ rr]R[err])[err]NR[err]R[err] (CRerr]Rerr])nNOerr],(CRerr]Rerr])[e
] CN, (CR[ erwbfgkpisst) [err] SO err] R[ err], PCT/US96/00546
CR[e”]R[e”])[e”]ggql[??r]]’ﬂa]mf% ]OC(Z) Rl err]

err err err] err err e err err], .
% err } E[[ err } g % eRi3 @I“Z'%‘ RS &agh indeprgdeptly E‘M‘g‘lﬂé hydroger)oxRpéenallRisetstifut¢dCR| e
IR err])[err] 2Z) eRleakyiCbhtidnally substitbted aryl oro tionally substituted aryl-C1.4

g[R[ fr ]r IRCerr])Lerr ]tégbx%r (vlﬁhe)nR&'ogen ]wrﬁﬁe F%Iache& I)o['l%r thter%[cycﬁJ r%gzm gr

e

CRlerr] Rl err]) [ err Frembrscvhith ﬂl(‘@WY‘}m#\ addiEpral hifoaror] jelested| ANIOR] er
YC(Z2)Rerr],5 oxygen, sulfur or NRo

err])] ], (CRerr]R err])[err]NRlerr] C(=NR[ err
RLerrIRerr]) [okfd Sihdcesye) i

CRlerr]Rerr]) [ k1 o114 ﬂwlehal«}ﬂpbénm}ed(@p@my} RE €8+ SyElorIkYNR] er r ] C( Z) NR| er
r]Rerr], Rigis Ci-10alk cycloalkyl heterocyclyl aryl, aryh 10alkyl, hetero

3 YoV
di Zaol - 3 yI' “or
AL II?” “f&fﬁ {3 Bt Rl ol 551
gen, Cyano,

wher ei n the 19,18 &y .4a1kyl Cmepmiwmmm eroaryl al kyI -
cycl coal kyl , cycl&al phitmaRbifichlly RIERAGE ¥t inEredd heterocyclic

al kyl groups nmay be optlonally substi tuted; nis an integer having
a value of 1 to 10; n" is 0, or an integer having a value of 1 to

10; 15 Z is oxygen I@Fosmltm suitable R momJemclu;leMagsumyl @ pyrinidinyk @ |

C err] cycl oal kyl quiridiyt! I -1 Aqﬂalﬂﬂhng %% zufu‘?afolyl of which
TSR A i s T ioside s
is hydrogen, emypahdhyﬂ oE(depyrifipl rivaiatyl arid reost prefdesed)\is the d-pyRpmdinyIR err] ,

excl udi ng the m@‘m%w&r%&% §Jbs@t§teﬂ%y‘l\ﬁﬂ )@I"(biﬁ[ ”ﬂalﬁ?ﬂstituted

-

-

N

(
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(
‘
(
]
(
‘
(
]
(

acceptabl e cati Sﬂm WL Claf LS imidy Glpapibe K1 subsitaent i NGR [G(O) Ra,
aryl ([err] alkyl Raie WQ&M‘/CJ -6radicyd (e picloalkayl, atﬂlﬁrylcmmbhyetoﬁyl aroyl, or

ﬂ]géandent I ;/Z‘)selhgwr f ey, hengrog clyﬁbﬁﬁé’d alug{ I gsl %r ﬁa Rl .err]
25 P t oget her \II’? élﬁ?ﬁ&ﬁg@ﬁg‘?‘%ﬂ%ﬁﬁ &F ‘%ag‘foaf 8 theRa

het erocycli c ri ngnai¢ties, in particular the Cl-ﬁ akyl mﬁbﬁl@w@mmbﬂﬂm qoetelaply
contains an addi tgaéte 13%1’3& QﬁEsO ?E@@ hajogen, such ﬂuoxtxﬁé?g}, @ﬂé?lﬁ?mm'}g*ﬁ ur

or NRerr]; ,|sC[' osu stitute

Clerr] al kyI C[é’ffr} é‘I"R?’I%ﬂ err cycloal kyl, Cerr]
cycl oal kenyl 25aryl , aWhe@[ R} srwsmnlmshdowbsytutethmme(q. alklylsuBdituted

al kyl, r [err referal ( tated e
BEERHE Iy e R s et eitme Hall
wherein the aryl substifuted, kych, asluelnﬂmomp yé triflbromesyy br mhhmlemyl
be optionally substitgheg; heteroary chniaih PAAGRSHED subs%éﬂ ﬁc‘sﬂ Such as
optionally S%BSt 'Ctll.ﬁ ﬁgqunaelg réHaé}kx iﬁgl[. E}L,Sré .4 lsul%nyl, 20R ]2,
amino, mono- and di-C}] -6 alkylsubstituted amino, or an N-heterocyclyl ring which
ring has from 5 to 7 members and optionally contains an additional heteroatom selected
from oxygen, sulfur or NRjs.
A preferred ring placement of the R substituent on the 4-pyridyl derivative is
35  the 2-position, such as 2-methyl-4-pyridyl. A preferred ring placement on the
4-pyrimidinyl ring is also at the 2-position, such as in 2-methyl-pyrimidinyl, 2-amino
pyrimidiny! or 2-methylaminopyrimidinyl .
Suitably, for compounds of Formula (II), R} is a 4-pyridyl. or pyrimidinyl ring
substituted with a C}-4 alkyl amino group. The C}.4 alky! amino group is suitably




substituted aryl or optlonally substltuted aryl - C[err] al kyl: 35 R[err]

ol ]

and R erT] TS each Tdependentty—setected—fromrhydrogen—or—€[ err| akky
Rlerr] is hydrogen, C[err] alkyl, Cerr] cycloal kyl, heterocyclyl,

het erocyclyl Cerr]alkyl, aryl, aryl([err] alkyl, het eroaryl
or heteroawybddiaser ] al kyl ; R[err] I S hydrogen or PEREUSYs00546
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PCT/ US96/ 00546 R13 and R14 is eéch i ndependent |y sel ected from

hydrogen or opfiegiamigo.cthydaming,izepropyt amino, n-butylaming, jor kbjylamieg, tRrefaeablyy
substituted ar yie ring iop8ipyrialidigylvings A prefetrdd ainy plafémént bn &idwbynrﬁlﬁmyl ring is

of 5 ro 7 it RipbliBGE bt Ui o/ ity idh oﬁ%ﬁﬁ&ﬁﬂ Qb B pEte "{‘%BL;PQ
het er oat om sel Q&W“PW‘ °B the 4-pyrisly) derfyativg is ther B&“NF{ giychjas 2-methylamingfder |
|h sI R er lrJ ] t of tC(:ﬁidyC[ @he pyfilyl Yk pyriminidyl infay ¢nthin a@b&drﬁbnﬁkiﬂ)&hmem oup

al o- substitu

Cerr] alkyl, %ﬁg?& t{: C| oafhal?éélil & 3‘1 @%Pﬂg’tjﬁl“‘ﬂk e’r r R%%iulk‘ﬁyl

het erocycl yl , 20 mﬂe‘?@? -@P@B’ ubstitpied aminas poan Hihetgrocyclyl ring

het ?ar o?L y: [err iwhichying haslﬁom ﬁbﬂrrﬁdmbdirs indadiptioRly c@ﬁmansi&aﬁéﬂal RétkpshromCl er 1 ]
cycl oal ky or

ceuti cal Iy acceptable salt thereof.
In Fornul a s |t % e ﬁe rr“f'tﬁrnmr%s i ncludes 4-pyridyl, 4-pyrimdinyl,
4- | noI yl , Subiablye Eascorpeungs of Hormuia{X2di(H) R4 is pherivi aaphtyil-vi ar
1- benzi ni dazol udphﬂﬁﬁw%t EheterbSrth\hﬁclf‘mlb)}ﬁéﬂiM& sulfénﬁ‘{édbaﬁ(ﬁie%)‘ kweiiBsittushigs. nol v

f d
o el and moM R eI oRkk K ol sdnen g, Ui hBkibhond Tor b Rhertils,
heteroaryl rin§ al%P@ﬂﬂsﬁ1nﬂmtbd~Bﬂy5~Mm2-ly} 9!@'(—@@[152-5!} moietipark ahoorswost i t ut ed

mono or di - C[mbﬁdmﬁitd%dch%ﬂ%ichtabﬂrﬁde difly selbst fréii bioR érrlsﬁybsokguent I's

255[ g;{ ]k§,| kaﬁ{ AFERaTe(G %&Nﬁwﬁé g&e dme%smlms ofksX{)sumgon on these

het eroar yl (] erM@IPRBﬁ &tw palogen; -S(@DmRBcﬂRE)yC@e{@* 10BoMIm OR13R 14,
al kyl, Rlerr] iNR}oC(Z)R3 @aeﬁmim ® £ PréfededStibstiéfd £ sl #gﬁtﬁfhrul gl're?:y]
hydr ogen. It i o al ?S'P I e(i 1rljl z% hat tnh n%—é—?;{
particul ar the q‘? SPORifiPnIR éf’ﬂ"dgﬁﬁ‘gg% gtpecially,flugre ap) v
from one to tHd éﬂér 5%@&318@@%%@@1-&&11@1 mm&l‘&lﬂYI n
ts lefs![ :J?Lce)? Ihé’rhetlgll of whx@li gielrﬂtfordéirﬂl?éﬁbrb is mo"v'é preferred ardem&ﬁ el E*: teferre (ﬁ
anmi no, prefer a%‘?o %ggege? oS gﬁ\eﬂtﬁ f ‘8% 'pf’gu‘?ﬁﬂfd’ %3%"? P?H"éh "Yhigpgs inclu
preferably wi tlﬁllogen, especialiyflporo andec DRgr esperially Che alony:- CEm NRIORE).cr 1 |
al kyl subst i t utsach &¥niifio; FINquE(Z)Rg.hé’dchrally -NHCO(C1-10 alkyl); -NR10S(O)m'Rs,
especially -NHSO2(C}-10 alkyl), and -SR3 and -SOR3 wherein R3 is preferably a C}.2

25  alkyl, more preferably methyl. When the phenyl ring is disubstituted preferably it is two
independent halogen moieties, such as fluoro and chloro, preferably di-chloro and more
preferably in the 3,4-position. It is also preferred that for the 3-position of both the -OR3
and -ZC(Z)R 3 moieties. R3 may also include hydrogen.

Preferably, the R4 moiety is an unsubstituted or substituted phenyl moiety.

30  More preferably, R4 is phenyl or phenyl substitated at the 4-position with fluoro and/or
substituted at the 3-position with fluoro, chloro, C1-4 alkoxy, methane-sulfonamido or
acetamido, or R4 is a phenyl di-substituted at the 3,4-position independently with
chioro or fluore, more preferably chioro. Most preferably, R4 is a 4-fluorophenyl.

Suitably, for compounds of Formula (T) and (I}, Z is oxygen or sulfur,

35  preferably oxygen.

Suitably. for compounds of Formula (I) and (If), R2 is C1-10 alkyl N3,
-(CR10R20)n’ OR9, heterocyclyl, heterocyclylC-10 akyl, C}-10alkyl, halo-substituted
C1-10 alkyl, C2-10 akenyl, C2-10 alkynyl, C3.7 cycloalkyl, C3-7cycloalkylC]. 10 alkyt,
Cs.7 cycloalkenyl, C5-7 cycloalkenyl C1.10 alkyl, aryl, arylC]-10 alkyl, heteroaryl,




substituted, such as in trifluoro- i.e., trifluoronethyl or trifluroethyl.
The Rl err] heteroaryl ring may contatrm—an-additi onal substituent group such
as 30 Cerr] alkyl, halo, OH ({err] alkoxy, Cerr] alkylthio,

Cerr]al kylsulfinyl, CHerr]ORerr], am no, nmono- and di-(err]

al kyl subst i &t sgh1ae3i no, or an N-heterocyclyl ring which PCT/USH6/0U3460 AS
from5 to 7 nenbers and optionally contains an additional heteroatom

sel ected from oxygen, sulfur _or NR A preferred

ring placenent ofetaroasy lekﬁrqlkﬂdg&mgﬁ@nfmdh’(d&lORZQiﬁ(ﬂille&er| vative is 35

t Eg 2- posi tl40n mbkﬁé)lnﬂﬂmizwlsﬂ(ﬂMhRMNRAsRraf(tlakrmtto)ﬁNIQ2,rICR@|9!§m)ﬁCNn

2 et hyl - pyr Pye «#}ﬂkﬂé nSohRYs, (Eﬁbﬁ?%%gd&wwg (CRIGR2OHEERT 1,

2- met hyl ani nopyr QFWMOC(Z)RIL(CRIORZO)I!C@%M §R10B2006FDRIAR14f For mul a

(Cl[l),]R[lem 5 S_(GMORzG)hdm)NRQlORmel@Raw;;wa(Z)m1. _subS_tlttglt ed with a

err] a ani a
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met hyl ami no, et HERAARPOPNIQROCEHR11 AGRIGR20E(FENPRMRAD, or t- but yl ani no.

Plr ef er ablt Y, . (CR10RP@nNRIGCENRY 9INRYR 13, m»dsz)n@?(Z)NR’lﬁl?I red ri ”%
acenent on osition, such as .

!Dn 2- met hyl am ngcgﬂaﬁéé)grk%);&é ZA“E?@NE@I‘%%‘QR%‘?&“@H@;%E&% t he

Rl err] substli®t uéh(Righl QHeomdlpgql13d3AIorde(Ruzkaft-(RaeRwé"‘tSI'ﬁbhﬂrp'os| tion, such as

o 2t Ohal upa 2FAdBtl 5 YL whertliahb ity Yyl ?f‘?”w *’fmﬁl esoal.al

hydroxyl, Jerr] %ﬁ?ﬁ]""@ﬁw‘:&m 6{ 1 way ﬂ?/'?" ly

CH err] OQ[ err], sabstinged:wherimmis aairmteﬁfrénw}:galvmpb oslrt»sltﬂ. tnu isdl onthe risgegen il oan

N-het erocyclyl r3:RGs 0, or an in ﬁbvxﬁ%&%l'ﬂé‘&ff {°10; and @' ﬁl%?ﬁb%&eﬁB@ms Jto4.
optionally %nt ains an additional heteroatom sel ected from oxygen,

sul fur or NRferr]. 10 Sui tably, for conpounds of Forrmula (1) and
(1), Rerr] is phenﬁtefemaﬁymanypnqmlly substitutedeeragyclylying, and eptiesalbr oar yl |
whi ]g,h If)r Op}qhonaﬂubsunw@ﬁéze 1%0};«\@:&3»'&%'%&&6@15 10 akyl, an I\/breR4
refera S iy N | s. for

When this P?gﬁaiﬁ}“g %ﬁ)z rr! 4 qppbhat) Bty il diSn C10

6- napht h- 2-yl  noAletl.(CR16R20) OR\m)group, (Ckmmemmuamas each of which are
i ndependent 120 SqCRGHR )Lnasrd»akq srd) R1§CH fibdally stbstinntéder91; fah .
Subst ]t ut fon on PREMY sibsutiidiry r @g@ﬁr JesRoREnE kL o
-S(OJer] rR[err](CR—l(M(énQFNQB@Bﬂlgmup(CR[err] Rlerr])[err]NRlerr]Rerr],

, ER[ zr rc tZ) Rierr] aMoreliJFé(f&imir Ro@ hebptonhey ﬁbrmﬁiwhaérbeﬁlﬁuﬁgt Add;@ﬁbﬁalfyor
e osi |on|n ition |
napht hp2 yl i ncl Hﬂ%uﬁﬁq/mw‘:&sgégﬂﬁwg Wﬂﬂ% subsﬁmtea'&éﬁjgcygﬁiﬂ%yga%ﬂ@mnaﬂy

-SR err] an@5- Sempsiitytpd GRgeydloaticyl &lrﬂoﬂblrﬁwmpm;uksu@@af}’l al kyl, nore

preferably 20 (mtlbgﬁo) Nklsrbwbr(dmoﬁdza gﬂ) O IS nore preferred
and nost especi al | l‘j‘?‘iiag%tﬁ ed sub trents for

the 3-position in phe&ké‘? e%’n‘éaﬂgBm'}?u!s%s nngxspre

morpholino, pyrrolidinyl, or a piperidiny! group. When the nng is optionally substituted
the substituents may be directly attached to the free nitrogen, such as in the piperidinyl

30  group or pyrrole ring, or on the ring itself. Preferably the ring is a piperidine or pyrrole,
more preferably piperidine. The heterocyclyl ring may be optionally substituted one to
four times independently by halogen; C}-4 alkyl; halosabstituted Cj-4 alkyl, such as
trifiuoromethy! or trifluoroethyl: aryl, such as phenyl; aryl alkyl, such as benzyl, wherein
the aryl or aryl alkyl moieties themselves may be optionally substituted (as in the

35  definition section below); C(O)OR 1, such as the C(0)Cj.4 alkyl or C(OYOH moieties;
C(O)H; C(0)C}-4 alkyl, hydroxy substituted Cj-4 alkyl, Cj-4 alkoxy, S(O)mC1-4 alkyl
(wherein m is 0, 1, or 2), NR10R20 (wherein R 10 and R2( are independently hydrogen
or C1.4alkkyl).



hal ogen, especially fluoro and chloro: -ORerr], especially C[err] al koxy;

CF[err+t—NRer+1Rfetr+————=stch as am-nre—NRer-CA-Rerr]-
especially -NHCO(C[err]alkyl); -NRerr]S(Of[err]Rerr], especially
-NHSO err](Cerr] alkyl), and -SRerr] and -SOR[err] wherein Rerr] is
preferabl waoddiasy] 25 alkyl, nore preferably nethyl. Verusdsmopssenyl
ring is disubstituted preferably it is two I ndependent hal ogen

moi eties, such as fluoro and chloro, prefierably di-chloro and nore
preferably in the 3Pufesaly iitharing is a pipesifing, the sng israbiached i the dmidarale at the

3-position of bq:bkmbﬂﬂ,and ﬂlﬁ[s&listaluems are difdetly orf tHe/avidl4dle di

al so incl ude h P efera phe. QSet R[:a;r!anmay
ooy} g bt i sy

unsubsti t ut ed or bstl?lP g Y Rerr] is
phenyl or phensarbw!rétmmg& %hmﬂuoroga %pwmm,wrﬂmﬁmomw)lér

su?ﬁt i tut eldsf at pipbrdifie. P Hielrin@tis sibbtirudet B91af alkgh bk andiihshh 1seﬂtﬁéli@dmrhe4-
nme ane-su on err.

di - substi t ut ed&;yé&f%hﬂ W“’“BQ’@%@%&%‘B&Z&& oPS %?r}pothpsuc% 31%%P8" or
fluoro, nore pseerﬁr@ﬁ%wpwnn@n@ Simibarly, ifrth¢ tngiisiapynijecthe Fing és attached to the

4-f 1 uor ophenyl imidazole at the 3-positioR!dndahé Shbsfitabnts HERNRES1yIn hosviiage(!) and
(rry, zZis OXY QA6 Body sul fur, 35 pref erably oxygen.

Sui tably, for con%ounds of Forrmla(l and (Il), Rerr] is (ferr] aIkyI

N err], 10 -(CR Ihpl} Rp ésgmoppienally s ted hemmlyd@gmﬂ]kyl group, the ring is
?fg fg]cy;: Kgﬁ[ reierae??ryhorﬁﬁbﬁﬂd b?r‘n'ﬂidm 116H aGsi lh&g 5pre ega% f{}ki"qam'i
el o g e kBl e o LT Lo
arylC[err] al kgmpylrgemmr dreferred heterocyclic M@mbmme but are not 11m1ted to,

PCT/ US96/ 00546morphohno ethyl, morpholino propyl, pyrrolidiny! propyl, and piperidinyl propyl 10

het er oaryl,g err
(R or ] RGP 83?% o e a3 50 epoplpbeiepedin sl

(CRl err] R err |mraer @MWYGWWFW%BN#WNH err], (CRlerr
IRerr])[err] NJ er WhérdR$ arahlophi

alkyl, or an o uona
EEULEUNENE S vrin L aRE DGNEAECIE CEREEL
CR er r] R[ er r [iifgavhitlodigingy be oftiohdfyf subsii{ed rIrdr nfore tifx ﬁm@amm]y,b@m[ err]R e
r])[err] @2) ﬂﬁidﬁéﬁ,]sﬁ’&?&sr fluorine, ehlorine, bromine orxodj.ne hy dri’}?ls -10 @_ﬂ{:oxr,r T;& 5 et

~

-

](CR[err]R[err]n)jétE oge ox)la[ﬁb ]%th]erennuso RLS” 1y1t
(C( C% err]Rlerr ]n)filklrlsqlﬁﬁfler ne®yruldphylr amifoembho &Qi[s&bsuhﬂd%mhb.[saém Na@ err])

NR{ err] R eNE Rn or where the R R1'7 maycyc together wi nitro to ich
CR[err]R[err|“err Cﬁ%mfm]nzacgto Cﬁf%rﬁﬁervf f err])R

r 7 membered ring which optionally mclu es an

(CR er r ] RE&r r pyificiong! hipgesmatonCietersed dronj mﬁeISeCnhB[M]sutm[mﬂﬁmm Ppiops; r ] OC(

Z)NR[ err] R er do, lerOpyl or t-butyl; halosnbsnmted alkyl, s roxy,
(o et ] QO b i st el oo Ler 1
4- (Rl err]) - 5- cpfienally Riestityidd atylSsuth lay phemyl; an opuonallisﬂ:sﬁmmuadylmpl swchas ;

wherein the chehs@blileneyic hRAIKHEYHEN
het er oar yk&l k¥$ twoht?t er oc I’ | c gm § g%f*:%a%?é%}agﬂ%g?%s mi%&'%ne
optional I'y lgﬁso@{ &r &l 0308y Ofﬁ?‘ﬁ‘é}bf‘“’l‘ﬂﬂrﬂ?goé‘ Al ue of 1
to 10, mis Osumnmdeammo,@gdras]mme NR7R 17 grofip; alkyl er hosabstinned alkgiger havi ng
a value of 1 to 10wrRARIT(ERORID)ANR [3RE1ERAS akd R 1) Sre'as ifirkd it Bormula (0,

that is R13 and R4 are each independently selected from hydrogen, optionally

substituted C}.4 alkyl, optionally substituted ary! or an optionally substituted aryl-Cj.4

35  alkyl, or together with the nitrogen which they are attached form a heterocyclic ring of 5

to 7 members which ring optionally contains an additional heteroatom selected from

oxygen, sulfur or NRg. It is recognized that in some instances this can yield the same

moiety as a heterocyclic C1.10 alkyl moiety noted above which is also a suitable R

variable. If the NR13R14 ring is cyclized it may be optionally substituted as defined

(‘D/—\
—_

[a—



Preferably Rlerr] is an optionally substituted heterocyclyl ring, and
optionally substituted heterocyclyl (-err] alkyl, an optionally
substituted CJerr] al kyl, an optionally substituted
Cerr]cycloal kyl, an optionally substituted CJerr]cycloal kyl Cerr]

al kyl , (CRl enydBAu%a] ) [err] C(Z) OR[err] group, PCT/USY6/00546
(CRlerr]Rerr])[err]NRlerr]Rerr], 20

NHS( O Iz S(O ,
an opt | onal |y Sueran @&éﬁ%&?&f& R4 src idopgromyhySuiscn it S aprecgte |

al kyl', (CR[ err] Risgdihy1) ek )@R[Iﬁéh Rty ¢id 4 )hae blefxrzmﬁber zJandﬁrosn
(o e e e K et ppesgelgs, ot o, e o,

optional ly amndmbpﬁldﬁéﬁe&yl—ﬂrhenmd}mu@m}'}, (ditRhehylme{htyl)aminbt lypropyl, or
substituted err an optionally 25 substituted

o'ﬁf& :

C err]cycl oal kyI er substifuted a
(CRlerr]Rerr])[err]N %er“r %&@?‘10&0@%@54} ﬁ%’?’r#ﬂ’ér‘ F&/w&fﬁg@r r$1-4
group. . alkyl, espéélﬂlmﬂ{tbylr Fhe B texmn ipprefevably I yo 4, wniosre prefisrabdy 2 or 3, such
het erocycl yl the i £ Blokp. 2Preferred grofBé Rfke, WA arB Wbl BN DY | . OF @
pi peridi nyl group. [l ?@ﬁgﬁptlon ¥su str&g&
substituents may %@"HY’P%‘BYHI%‘F g -1-grappke of 2-aceronyet¥hen, such as |n t he
E)rhperr dinyl 30 gr ouiWhenli)g/BradC@mRz@nS(@)manstgmmmn@ il,ttt’éLandfasaﬁer abl yl'h

ering is a pi r e i e

g p @%r %‘%:ﬁe AU eSpULidIfY fheny ulbosrt C{'Umqwg@éﬂ’% hyR IR i 8

het erocyclyl rin ptrona four tines

i ndependent |y by PFr%F‘B erably 2 o}, suchasdn angthyl orpeapy) erav¥iey| | such

as trifluor orretVW;an)zlstar(mchm)ﬁGRyt groap;lln wmhbwypfogaylaryl,ar yl

al kyl, such as b e} |4l

ther/nsel ves nma b?g‘%{t | g\rqﬂﬁﬁ sr?bls 0?{?{ as | n t)ﬁ%ﬁ’XﬂhyP ﬁf“r%? 2‘3?:‘ I on

bel ow); C(O erlrtp 4. mopap EX:@)SW]“F anyetiyl or HFOpY MR noi et i es:

gg 3 I[4 C]( 8% d e]r r] al kWheﬂwtsw@PquhmmmsmnE[ls-mp&M sui@bbralllylal koxy,
err err r .

(wherein R err] Z‘%‘%’ék{’z are |n ep ir’]e?afb& hgludl?,gléoer@n}:refm&ﬁg%ﬁ[sﬁérusman

Clerr]al kyl). cth YOIW ErIP4 52

PCT/ US96/ 00546 11 When R is a optiGnailysnbstitured dryl, the aryl igpreferablyphenyli dhe eryl

the ring is t t t he

substi tgent s ar e?@??%a&%e Jb@ﬁh avé‘ﬁf@%} J}ﬁu{re ﬂpéf&%lytb&gﬂe oAl

1-for nyl - 4- pi per|sl'l‘i’sr‘PE“ef“"b’é’F?ERPF1 9!‘ Hy;seiested, rﬂ’é‘ryil'ﬁég‘ﬂ halgs ‘b‘Bﬂ"f’&:rlrf’eaniyléPﬂWy

car bonyl - 4- pi per |tdiluremeﬂny20r2nﬂnoﬂbhlhplr balbgen| espeqialpefivotie archlarn, (CR10R201OR 11,

1-trifl uoroacetyl Hgﬁ?‘; %Eﬂ:eﬂwm@%ﬁb&g Ofai_w%ﬂ)ut ed by an

al kyl group and t e r| sttion, it is

preferably substi-tcRIOR h @@@%W“W’"ﬂ& &9t &5 - BBrh( %I@SROEEXRZ?’QIG 6-
tetranet hyl - 25pi pNRilgC(EBR3 Guch FNHOO(C| f10 bikel); i-NB 10S{0dmB3 (such as -NHEO2(Crg 0 S

attached to the E)kﬁl)?haghﬂsoﬁ‘ QEIFuﬂégentm 3&%@&%@%&:@&&%&%&%

o ot i onal |y sufe PRSHREY TERASBAPSGImRIE ahd RER Rprefefaby S1- 10psbiesppeiely
methyl.
When R2 is an optionally substituted heteroaryl or heteroarylalky! group the
30 ring may be optionally substituted one or more times, preferably by one or two
substituents, independently selected from one or more times, by C1.4 alkyl,
halosubstituted C1-4 alkyl such as trifluromethy! or trifluorcethyl. halogen, especially
fluoro or chloro, (CR10R20)tOR11, -(CR10R20)tNR10R20 . especially amino or
mono- or di-alkylamino -(CR 10R20)tS(O)mR 18, whereinm is 0, 1 or 2 ; -SH-,
35 -(CR10R20)n-NR13R14, -NR}QC(Z)R3 (such -NHCO(C]-10 alkyD)):
-NR 10S(O)mRg (such as -NHS02(C1-10 alkyl)); tis 0. or an integer of 1 to 4.
One skilled in the art would readily recognize that when R2 is a
(CR10R20MOC(Z)R 1. or (CR10R20nOC(ZINR 13R 14 moiety, or any similarly



preferably a norpholino, pyrrolldlnyl or a piperidinyl group. Preferably
t hrs—atkyt————noiety—+s—fromi—t s 4,
preferably 3, such as in a propyl group. Preferred heterocyclic

al kyl groups include but are not limted to, nmor phol i no et hyl,

nmor phol | ngrovs@dsh, pyrrolidinyl propyl, and piperidinyl manmsosiasss

noi eties. The heterocyclic ring herein is also optionally substituted in a
simlar manner to that indicated Bbove for the direct attachnment of
t he het er ocycl substituted group that n is prefesablyat least 2whishwilh atiow forshersyinthesis of

([ err] cycl oal kithbie B6mpdun@pt i onal | y substituted C[err]cycl oal kyl

lkyl, th f | )
g iy ch rng may B i CLR shd) McRlipraiorBl perkllalty Byt 1o
by 20  hal ogemethyithip paapyt, lamathylsulfinyh propyh an aminopropyl, d¥-miethyil-MNebenzydming ;

Clerr] al k@<y, r%p'ﬂ'”grcﬁﬁ: dieth mm@améycl@ww memﬁa)ohﬂf yiduipll mophiayn m

L5 o O M BB b1 et A SR ey | OR ey o

NR err] R] er r ] @ﬂmylmnmi@um-lmér n-prRpyl, miethytthiopppyl aemcthgbulﬁayl with
the nitrogen tgoNfli mbrp hoimo prhﬂ‘?,\’mé\‘zﬁolﬁiyi 9&9? Phém 5@5&&@d5%'thﬁlo GerlTRHEB

ring which option }/ es an ﬁ, ful? sel ectggﬁgrom
aN's Cerr] 98 R@%ﬂy b pap i, affghyisuyfyg o ety sSiford gty - or

t-butyl; Hé ospiperidinyi keformykd-pipesidiot, lahenﬁy—lﬁépnp]mdme,tirméthmipbvﬂme,hydr oXy

substi t ut ed J éthbA cidbonyI4- ifid Bl22- fhvi-d ldﬁﬁf fggkg l-4.ester
derivative; an ﬁl opml’ona%ia? su%lstzltute |yi %lgse&c eas pheny %
optionally s utRIPETHIRCe 4 aryl al kyl, such as benzyl of phenethyl; and

further where thes dnaﬂyristamesdtermwhuy tlmlrsm analkenylor alkynddnaety a8@ substiento

times by hal ogagyp, dirare iRk heh ca;kaa i prefBRiifly fiot!! -
substi t ut a .n M suc ‘f”tsd, err ougG w}/
or hal osub Hreg %lfw ed 10 emrogen ygel r instance in OR3, or for

(CR[err]R[err]c)‘:{wnrqz\ﬂpxeues}R[err] Rlerr] and Rlerr] are as defined in

Eglr (rané!t Zd(nom hydr ogen o tl O%?P%nﬁ?@u@uﬁf%g@?e&{b@gﬂalwgfg{*ﬂm

optional 'y sutfSthgwp e suchasdiorine shlopine, serping of ioging; W‘“@{Yeh"]‘méﬁ
al kyl, or togeubsituted Ch- 1palkyInCl 110GE0xysuch ad tethoxy ar egtokr$(E@)mfatiyl) wherein

het | f
addi ¢ f’gﬁgﬁbﬁe{’g%ﬁ o2, sych s mbfhyt e Wy Bult BW br "‘é‘ﬂﬂ sfftbiy i, i ‘?ﬁ &S. .
e‘?’d”ll‘ ggﬁgnmay o as a

>
-

recogni zed t hafP %]?@‘qon?f:gﬁ%‘é‘s‘gmké'éﬁ“\}’
het erocycl i ¢ @henitrpge toywhichotheyt are andcheld eyutive toform  Sits 7 aiemheacdsmgt\ahbb R2

variable. |f tdpRoddqhdibdBsah addifidrdniieromitil defeflislon OM/SSCLRbRAYR! | Y

substituted as def

PCT/ US96/ 00546Y¢ loalkyl, or cw&ﬂ&yhalkﬂrmm al!ﬂhyis rgeghyljethyh progybrisqprepyd, t-butyl,
i ndependei25! y ey dr cypioprops] methiyl: ahloy\ihsumeﬂf(ér.@@h&yi such CF3; oxtrifintoethiyl, danenzyl .

proferaply 3. Bugillydbotiued fyf il Bnlis? o of Bodo l&ugéﬂm@‘*eﬁ%@ S o e
not linmted t& enzyl or phenethyl, wherem these aryl moxeucs may also subsututed one to two
times by halogen; hydroxy; hydroxy substituted alky}; C1.1¢ alkoxy; S(O)m alkyl;
amino, mono & di-substituted amino, such as in the NR7R17 group; alkyl, or CF3.
30
In a preferred subgenus of compounds of Formula (I), R2 is morpholinyl
propyl, aminopropy}, piperidinyl, N-benzyl-4-piperidinyl, N-methyl-4-piperidinyl, or
2,2,6.6-tetramethylpiperidin-4-yl, 2,2,2-trifluoroethyl-4-piperidine, or 1-trifluoroacetyl-
4-piperidine; and R4 is phenyl or pheny! substituted one or two times by fluoro, chloro,
35 Cj1-4 alkoxy, -S(O)m alkyl, methanesulfonamido or acetamido.
In a preferred subgenus of compounds of Formula (IT), R is 2-methylamino-4-
pyrimidiny] or 2-methylamino-4-pyridyl: R? is morpholinyl propyl, aminopropyl,
piperidinyl, N-benzyl-4-piperidinyl, N-methyl-4-piperidinyl, or 2,2,6.6-



am nopropyl, (N-methyl-N-benzyl)am nopropyl,

(N- Phenyl met hyl ) am no- 1- pr opyt; or 5 diethylam no propyl.

When Rlerr] is a (CRlerr]Rerr])[err]C(Z)ORerr] group, Rerr] is suitably
hydr ogen, (err] al kyl, especially methyl. The n termis preferably
1 to 4, norewphghfkably 2 or 3, such as in an et hyl pOrgscopss
group. Preferred groups include, but are not limted to,

car boxynet hyl. - 1- butyl, carboxy-1-propyl, or 4-acetoxyethyl . 10 )

Wen Rlerr] is a em@#w]nqeeﬂrqﬂgm? é@@l{@wmpm] subptitiisd ope Qr Wyo timesdy o
and Rerr] is fluoro, ¢HIGHEC Ay lafkoRy y-AS(Op$ iRyl mbihineplifonamidoosr aCimidoal Kyl ,

especially nethyl. The n termis preferably | to 4, nore preferably
2 or 3, such as in an ethyl or propyl group. Wen Rerr] is
a (CRlerr]Rerr])[err] &nfaélerqhagwemcaﬁq agceptablg sajisiareawell ke todhose sg;lgm,nthc

especi al | y phefiyl art@nd fncRaé basid sayth of meipanic ahd yrganic Aotds, icheds RylrocHibc feid,er m

is preferably 13 4 1o 44 g%g%,ﬂ{ﬁf; W@P)S{orgc &4, thetRHE Sufonidhef) bl OF

| .
FE:%F gr r ]g rRFgPr 1) [ efuiphan acid. acetic REids mpliacad; tartapir agid) citris agid; laghiq arid; Kalic acid,
es pﬁci al ly methyl syctifc dgid, iﬁitﬂadcsacﬁf, ﬁil‘ams@wid{ bénzoft atid, mcyn@w,m%awl&eﬁ’q £5d 3,
sSucC as I n an e LQr r roup. . en | a
optional |y eubst i P By peid 1o, PHefbicuicaly Bt of gamgpgas o5
ring may be op®i oFetmiula @hsy alsebe formad with apbamnaceuticelly gnceritable pationbipr insance;
t wo subst iftai@Bstiuent HABP OEFNes X c&%@crh@iﬂtg}f Seifayie a@hulivdlly acceptable

hal bstituted | k h . .o bri | .. .
LT £ oy o6t hyt - nafiss e wel ket (s skl i piefaaps ietide atkaliSé alkatine eart,
(CRl err] R err]) [ erminOmjugy and quaternary ammogmhaatigm® err] ) [err]NR[err] R err],

especially am no or nono- or di-al kylam no

- O wh i, is 0, 1 2 ; - SH,
(CRLor ] Rt or 1) L or ] NREfir s, s ASEheRppabler B 24 i er )~ (such
-NHCO( ([ err] al kyl)); = Nejleror]" Biloggnst, ripelpds the hilogens chioro NWeG, droniq gjddodd.

al It<)yl_)); agd_t iﬁ 0, .Ov""anlbﬂkﬁggf"szyl'i-&@h&rﬁﬂnﬁ&ﬁmﬂ&hﬁdtmmwoﬂl&o 10
substituted in the 3 or -, posi ti.an T . .
S(CR et ] RLer r1) [ SFPYhiomp apleps e el Rpkiy S ptbovise iiges, nsjadine, buept imited gy
especial ly methyl, lathiyl, n-propyl, iso-propyl, n-butsheac-Ritek. fsp-tutyl aparsdywityil.onpdntyl
substituted hegger osd sk ligg. heteroaryl al kyl group the ring may be

30
optionally substitut ed’ e or ,ore. ti es ref.erably by.. one. t
substituents, independe j;ngef:%cé?aélgdf}s(}xﬁg@ﬁée%ioM@yﬁxﬁ@&&l&p@@ﬁoﬁ
al kyl , hateokeaseanist incladingbuy not limiitkg to cygloprogyl, cydlopentybepelnhexyband the
trifluoroethyl. hgk&gen, especially fluoro or chloro,

err err err r].-( er,r err err]INR err err. especi.al
e e 1 R e
wherein mis 85 154 8 parbonsSwhich h@e at least one bond including but not limited to cyclopentenyl,
-(CRerr] R[err])[@*\ld%ﬁc Srz\fc:;l[ﬁ:{eQ{ldé],'NR[e”]C(Z)R[e”] (such -NHCO( [ err]
- er err

Z: tg: g g .t is 0, or an Nt 558 “%FJ‘;F[ i%(rﬁ'rs;fl feteif ﬁooc&'ye%g&g@fé%ﬁ%&‘é’& in
the art woul d r eabliahghed ehainyrddiaal oh2ri0 edrbon #oms,qinless the chain length is limited thereto,
(CRlerr] R err]) [ efneludnigZBdtngf lirhited toleth Il { pRipesiyl) 1-pRpedyDI-AbNR- eipidpBha! 1]
ol ety, or an¥e ! mltlef;iyrl, ﬁfbutenyl and the like.
* "aryl" - phenyl and naphthyl;
» “heteroaryl” (on its own or in any combination, such as "heteroaryloxy®, or
“heteroaryl alkyl") - a 5-10 membered aromatic ring system in which one or more rings
contain one or more heteroatoms selected from the group consisting of N, O or S, such
35  as, but not limited, to pyrrole, pyrazole, furan, thiophene, quinoline, isoguinoline,
quinazolinyl, pyridine, pyrimidine, oxazole, thiazole, thiadiazole, triazole, imidazole,
or benzimidazole.
* "heterocyclic” (on its own or in any combination, such as "heterocyclylalkyl”)

- a saturated or partially unsaturated 4-10 membered ring system in which one or more

=
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PCTFUS96/ 00546 substituted groupthar—mispreferably at |east 2
which will allow for the synthesis of st abl e compounds.
Preferably Rlerr] is a (Jerr] al kyl (branched and unbranched), especially
met hyl ,  woo9erziaszet hyl t hi o propyl, a nethyl sul finyl propyPCTres968ehio
propyl, N-nethyl-N benzyl am no 5 propyl group, diethylam no propyl
cycl opropyl met hyl , nor phol i nyl but noksphol pro

mor phol i nyl et HYAES CERIRN0BE PEHMAE i | (b BETUP GPRAS SRR b. O, or
preferably R erS* }such as, but mshmtemmmjrrohﬂmemxpmne,bipEmhnetmd)pttqlinc, n- propyl ,
met hyl t hi opr opyl, W %H propyl, m)rphol i no propyl

nmor phol i nyl buty su St tut al o t hi oal kyl or,

sul finyl alkyl Luch’a aradkylnpp ke 469 lqrﬂif "B?Yc’rt@i{%?l’étﬁ'ﬁﬁddfmm

moi ety; 105 popx;andﬁlwdlkylhsﬂcﬁnqthbmmtpdmddomrynml erhepdrpayclidi ne,
1-met hyl - 4-pi pey r.%; soncﬁnedéémﬁrméxga{e B hnaikad] peri di ne,

2.2,2-trifluoroe I per uoroacet yl - .
pi peri di ne. sulfiny1" - she.gxide §. 60 aaﬁwscmmﬂmm@ﬁéetm@m thigh
al kenyl or al kyefgts tothecsuifidesand theilest 'sulfonyl” refers to mgmmnxxdxiud SJ(GS)thm@ed

i nkage, i.e., the yi, ?ﬁdg P@(’Sogﬁ'e&r){érgﬁ%&% f ﬁaxﬂ fL3 g&h t

directly attached to ; gmq%en or roi nstance
in OR er r] Oor dedyative such ascieﬁm abovg, sioh grown @cmé%bm are not limited to benzylandsed
herein, "optiopaédeyhygubst i tut ed" unless specifically defined shall nean

U 1S 2 el VSRl FE(GCIT A bR R B N

met hoxy or et hoxy; S(O)mal kyI wherein 20 mis O, 1 or 2, such as nethyl
thio, methylsulfi nyFoﬂlhe@Biﬂbydsh&tthﬁﬁélydore'aawmmdﬂﬁnmoﬁtﬂorm orR2is
substituted am no, such as in the NBkerr]R err] group; or where the
Rlerr]Rlerr] nmay together with he nitrogen to which they are
attached cyclrzetoformaSto?% ring which optionally
incl udes an additional heteroatom séNect®d from Q' NS; Cerr] alkyl,
cycl oal kyl , _or c Ioalk | al kyl group, ch as nethyl, ethyl, propyl

i sopropyl, 15 geftared toms goulg; cycl opropyl nethyl: hal osubst i t ut ed derr]
al kyl, such CF[ err] or trifluroethyl, an optionally substituted

aryl, such as phenylmaﬁémgéhnﬁ%ﬁﬂé‘ﬁﬂeé% ﬁH@ﬁ&d “W+‘él°lf# sggstl Tt ed

benzyl or phenemgx ese” ar noJ et |e

one to two B Ato@s apd max exisLA: 3, optica) mgﬁ@ tA¥ ot weses| Kyl ;
Clerr] al koxy; cGafdynds aje indliudad; within the scapeiofi the presenmt ifvetitiosubst i t ut ed am no,
such as ingpphe NRlerr]R err] group; alkyl, or CFlerr]. 30 In
a preferreczl subgenus of conpounds of Forrrul a (1 Rl err] is norpholinyl
propyl, ami nopropyl; Exemplified somppundsiof Eorula @) ine deii di nyl ,

N- net hyl - 4- pi p6r(lzdmae;dmxd@#-pyﬁmxdmylmmﬁrobﬁéﬁy@nﬁwmbmhpmd-:d-bfbpﬁ)y| ,

2,2,2- trrquoroethy fida lé)el‘ldl ne, or 1-trifluoroacetyl -

4- pi peri di ne; gA er?i]? I’'s phenyl or phenyl substituted one or two tines

by fluoro, chl 3? tamide-f-pypimidinyl};dyd-Tluagoppenyly 1-(Lamgthyl-4-pipediagdy | f onani do

or acetamn @d. imidazole. In a preferred subgenus of conpounds of Fornul a
(1), Rerr] iserethyIam'no 4- yr|md|nyl or

2- met hyl am no- 4- pyr R .err] hol i n propyl, am nopropyl,

pi peridinyl, N benz? lﬁieﬂé’P{“&PWFnPRg -“EFI °ger| dinyl, or 2,2,6,6-

5-[4-(2-Methylammo)pynmxdmyl]-4—(4-ﬂuorophenyl}- 1-{1-methylpiperidin-4-yl}-
imidazole;
30 5-{4-(2-Methylamino)pyrimidinyl]-4-(4-fluorophenyl)- 1-(4-morpholino-3-
propybimidazole;
3-[4-(2-Methylamino)pyrimidinyl]-4-(4-fluorophenyl}-1-(piperidin-4-yl)imidazole;
5-1(2-Ethylamino)pyrimidin-4-yl}-4-(4-fluorophenyl}-1-( 1-methylpiperdin-4-yl)-
imidazole:



WO 96/ 21452

PCT/ US96/ 00546 —t-etranet hyl pi peri-di-n-4-yl; and R err] is phenyl or
phenyl substituted one or two tinmes by fluoro, chloro, Cerr]

al koxy, -S(OTJerr] al kyl, nmethanesul fonam do or acetam do.

Sui tabl e phwowsgrst i cal |y acceptable salts are well known persussemessgki |l | ed
in the 5 art and include basic salts of inorganic and organic acids,
such as hydrochloric acid, hydr obrygm ¢ aci d, sul phuric acid,
phosphoric acid 4-Wefc'lh@mah@Ml)-pﬁ‘(@f{lsoprapyldh,mmopmmdmy-4-yllo ~ bnieﬂiy&p:pardmm d,
acetic acid, malic aQJ.)d)mﬁ@Eé]a-rl c acid, citric acid, lactic acid, oxalic

2;: ?cyl ic acid, %@ﬁ%@% Bar'}"%mys g'(ﬁ'lﬁ‘l i ﬁﬁg’ﬁ:‘g‘aﬂgg Ztg#q?img'gléif “tion,

phar maceut i cal I y acc@pﬁadﬂné-ﬂm&z&, conpounds of 10 Formula (1) may
al so be formsd WibMathpaMineRE Btihias] i)}«p@aﬁﬁﬁb gé %t{z?ewf)uﬁlﬁi{oi’éﬂce
qirll

if a substituen co ses
phar maceut i cal | § (gé\gu!ﬁ{’ L [}B) prnmﬁmy@"‘f‘?%ﬁ%‘”&?@“ AfHIBOPBER-4s ki | | ed
in the art and i ncl ughpetidinyl] imidazodd;kal i ne eart h, anmoni um and

quat er nary anmoBLEREiAd-4PYRmidinyl)L2- -{d-fluorophenyl Tlhﬁ {26 geﬂ‘m,u%g)eh'n y§, as used

herein, refer to: ns ude the

hal ogens: chloro, fI BBFEdinY) gnidazoley i odo. "Clerr]al kyl "

or "alkyl" 10 boSH2Amiabgpyrimidingl) @@+ hnbraphenyl)- t ddHeiflucroaderyl)-4-0 10

carbon atons, unl esspitpggd ﬁhﬂda&@lﬁgt h is otherwise limted, including, but
not limted to, ethyl, n-propyl, iso- propyl n- but yl ,
sec-butyl, iso-butyl, tert butyI n- pentyl 20 and the |ike.

* The term" cychrkqlldbnipsundseﬂFbrmm {il)tincludean cyclic radicals, preferably

of 3 t 0544 ﬁ'i\’i’éﬁﬂ}ﬁ I opyl,
cycl opent vyl cycl ohe@él ami EMIP#% ?ﬂfgmbhéﬂyi}-ep(«f-ﬁoﬂ&u%@i The term
cycloalken IS us mean cyclic radicals, preferably of 25

5 to 8 carbons, SWZ:—MMmmb)plyammmwM(b@admpMyndl-ngnbmyip@eﬁdlhmylg.ed to
cycl opentenyl imid$2fe: ohexenyl, and the 1ike.

term"al kenyl " rein at aII occurrences to nmean straight or
branched chain 5 iﬁ'?i g’f‘“’"ﬁ; inQ}pyrmdinyil-4{4figorophanylid - @rmmﬂa}e»m%@azgleh is

limted thereto, including, but not limted to ethenyl, 1-propenyl,

2- propenyl , a@- met hy! ¥énuor1 additiotally &m&gx&\ﬁl gpe&’é%%%em gﬁaft?‘j L ke.
et G - s
or in any conbi W&t ) igiayYAddriinogophenyl); }-(4-piperidineyimigazolesar yl
al kyl") - a 5- 14}(Hnomphaldl)a!r-umemylpipeﬁ@najym-sr(mrﬁbmyhhidu PRemliny)nRiakdl&dS
cont ai n one or AREGoldphény DA ATRemAppeliGH 4 11281 ! *&?enwssﬂﬂyms&u%}dd‘ymmmh
' 1-tert-Butyl-4-(4-fluorophenyl)-5-(2-methysulfinyl-4-pyrimidinyl)imidazole;

25 5-(2-Amino-4-pyrimidinyl)-4-(4-fluorophenyl)- 1-(tetrahydro-4-thiopyranyl)-imidazole:
3~(2-Amino-4-pyrimidinyl)-4-(4-fluorophenyl)-1-(tetrahydro-4-pyranyl)imidazole:
3-(2-Amino-4-pyrimidinyl)-4-(4-fluorophenyl)-1-(tetrahydro-4-sulfinylpyrany})-

imidazole;
5-(2-Amino-4-pyrimidinyl)-4-(4-fluorophenyl)-1-(tetrahydro-4-sulfonylpyranyl)-

30 imidazole;
5-(2-Amino-4-pyrimidinyl)-4-(4-fluorophenyl)- 1-(1-triflucroacetylpiperidin-4-yl)-

imidazole;
3-(4-Pyridyl)-4-(4-fluorophenyl)-1-(4-piperidinyl) imidazole;
5-(4-Pyridyi)-4-(4-fluorophenyl)-1-(1-t-butoxy carbonyl-4-piperidinyl) imidazole.

35

For purposes herein the dosage ranges, formulation details. and methods of
making for compounds of Formula (II) are analogous to the compounds of Formula (I).
Further, the dosage ranges, and formulation details for use of the compounds of Formula



35 as, but not linmted, to pyrrole, pyrazole, furan, thiophene,

quimol i ne;~Tsoqurnotine; —————qui nazolinyt—pyrrdrne; pyrimdi ne, ——

oxazol e, thiazole, thiadiazole, triazole, imdazole, or

benzi m dazol e. * "heterocyclic" (on its own or in any

conbi nat i GrgoGitedr as "heterocyclyl al kyl ") - a sat BCHUSW/00346
partially unsaturated 4-10 nenbered ring systemin which one or nore

WD 96/ 21452 . 1

PCT/ US96/ 00546 (A) as COX-2 angRGHS inhihitersase analogoys o the compopandsef FospelatB@st r om
t he group considedcribed pdreinl, 0. or S: such as, but not limted to,
pyrrolidine, piperidine, piperazine, norpholine, tetrahydro pyran,
or imdazolidine. * The term"aral kyl" or "heteroaryl al kyl"

or "heterocycli cal ki afyrtheraspectitherpspsant inventiop groyides farjtee sypthasis of compoyeds ned
gb]gye gt L ached of Borsul&(Tyand (1D aSIR@Faed ?bvaﬁicefuﬁﬁmfdreompounds omm;ﬁ @ alt f] 0
efine erein .0di. . . . e . * "cul fi e
oxide S (0) of ng ?steggwaﬁ ’ﬁ’gh;sh g#’?ﬂd@m?l#ém?g?lﬁ?w}iiqoummﬁ"{’;l’ rlfgf ers to
the sul fide, atmidazalylasirhengimidazalyl, whichiheteroaryl tingdis pplionally substitated veth ene2
noi let % | or two ﬁul!zstlitﬁeﬁhgé&)i lof which isGh@dpehdentiyeéle¢ted A6m iq.@ﬂkﬂbﬁﬂu%en,
nap yi, or a ri ALS C | oye. Suc [ Qup
i ncl ude but ar é}qﬁgglf %ﬁ"taéﬁ’xy beg'gﬁéigh%h%fﬂ mﬁ%rﬁe}ﬁ% B thfo’ m_ono 81- &P,
"al kanoy| " 10 aCaealicylenbstitated gminNiRaioC(QIRa ar wy N-heteropyclybringwhich biog das
E?(rar £ ]hei pur pos BOmNS107 Mefnbérs 'méﬁbnmmmmanwmﬁm%gr&Wm Bﬂ&Ee][d] fioh
as the fornul a%*¥&™ sulfur or NR15; %g hgxgwp%lutﬂ?jgu%*imfﬁé%{rp é]éne%i’q}%{f@rﬁ %ﬁ%rﬁay
cont ai n one or samg & indprmelas (Ixand (). Forase inothe syrshatic sectiombwgreinx syntheisis af aceni ¢

and optical ly agnpéandssfForm@lal(DOvill L8SRfer to this bré&I¥P BésaAPticATeE Rijncl uded
W thin thegﬁcope of the present invention. 20 Exenplified

conpounds Formula (1) include:
5- (2- Acet ami do- 4- pyn axfumkhen/dspect (he-présertrinyentiony plovides for compdunds ofth8 Formogly | ) -

i m dazol e; [a) having th .
5-(2- Acetam dog4-)pl)’§a/‘rninﬁ1 cfisrtlryfsufe4-(4-f I W@ﬂenyl )-1-(1- et hyl - 4- pi peridinyl)

. P

wherein p is 0, or 2; R4 is as defined for Formula {I) and Ar is an optionally
20  substituted aryl as defined herein. Suitably, Ar is phenyl optionally substituted by
Cj1-4alkyl, Cj_4 alkoxy or halo. Preferably Ar is pheny! or 4-methylphenyl, i.e. a tosyl
derivative.

The compounds of Formula (I) and (II} may be obtained by applying synthetic
procedures, some of which are illustrated in Schemes I to XI herein. The synthesis

25 provided for in these Schemes is applicable for the producing compounds of Formula (I)
having a variety of different R}, Ry, and R4 groups which are reacted, employing
optional substituents which are suitably protected, to achieve compatibility with the
reactions outlined herein. Subsequent deprotection, in those cases, then affords
compounds of the nature generally disclosed. Once the imidazole nucleus has been

30  established, further compounds of Formula (I) and (I) may be prepared by applying
standard techniques for functional group interconversion, well known in the art.

For instance: -C(O)NR 3R 14 from -CO2CH3 by heating with or without
catalytic metal cyanide, e.g. NaCN, and HNR]3R 14 in CH30H; -OC(O)R3 from -OH
with e.g.. CIC(O)R3 in pyridine; -NR 10-C(S)NR13R 14 from -NHR 10 with an

35  alkylisothiocyante or thiocyanic acid; NR¢C(O)OR6 from -NHRg with the alkyl
chloroformate: -NR190C(O)NR33R 14 from -NHR 10 by treatment with an isocyanate,



25 im dazol e. Exerrpl i fied compounds of Formula (I1)

I ncl ude: - e

5- [4(2 Met hyl ami no) pyri m di nyI] 4- (4-fl uorophenyl) 1 (1- et hyl pi peridin-4-y
I i m dazol e; 30

5- [4 (2- Met hypwyeRpgspyr i m di nyl ] -4-(4-fl uorophenyl) 1- (4- nor peglusdsivosss
propyl )i m dazol e;

5-[4-(2-Met hyl am no) pyri m di nyl ] -4-(4-fl uoropghenyl )-1-(piperidin-4-yl)imda
zol e; ¢.g. HN=C=0 or R1oN=C=0; -NR 10-C(O)R§ from -NHR 10 by treatment with Cl-

5 [ (2- Ethyl ani no) p¢(0)'i’@3% y&mxé Lc@wﬂ% gﬁg&zml LeoNR sk FRRAiR] SRR 3 P0AY
P)CT /1 US96/ 00546 ﬁyn})eanng in alcohol; -C(NR13 14) R C(S)NR}3R )4 with R¢-I in an inert

4- (4- Fl uor ophenyl )scgve[nge(g scqmmp*ﬂ@)i‘fﬁrmyl(deRngﬂRwwho(hycmgchyfnpmper din
bfﬂf'ﬁ’?tﬁ'l-m‘k 14—C(—NCN)-NR13R14 from -C(=NR13R14)SR3 wi

ﬁyl[ 4- ( 2- Met hyl am nﬁﬂﬁﬁgt{iﬁpﬁg‘l}ﬁ i bu]oro hen y)from (&_z;% I\ﬁ(n %ymet
5- (2- Met hyl am no- mmntmvdm&Cde(Naﬂﬁthtqmehmm-Q@Nﬂyﬁﬂhgﬁme “NHR 190! €;
5- (2- Met hyl ami no- %%érwiu‘gn k{ M'm&eﬁmhﬁ%ﬁ%ﬁ%&ﬁ&t&iwrOeth

él % 24:51m no- 4- pyri W yl‘clfn @X?@ﬂﬁe%lsﬁ@ﬂ(i Trom -NRA0OC(OIRE Ry ratmmgnt prith.

pi peri di nyl ] | 10 dakzawesson'skfagent [2,4-bis(4-methoxyphenyl)-1,3,2,4-dithiadiphosphetane-2,4-

5- (2- Ami no- 4- pyr i ndiiRgd)] Tﬁtﬁ)ﬁoﬁ 9?‘%[1 (%wﬂ‘rr‘]é{d‘ H@g&‘%@% g‘ﬁmﬁk@de

pi peridinyl]imd I err I ncl
5-[ 4- (2- I\/Ethylamrzg Svroﬁﬁ'ﬁi Prhereal. o phol i no- 3- 15
propyl )i m dazol e: Precursors ofthegroupsRl,Rg andR4can be other R}, R andR4groups

5-[4-(2-Methyl am W%\QP/ Ed Bethidydohvetieli By appiPing BIARIRA techrigdss 5 AR hRGrb &l iet-

51 2- (2 vt hyt B rﬁ?}‘kS‘ifF‘P% Fon 5 PBlE A CHmPPUR oS S ogmyia D (e B2 el prsinir
le. 20 Theo plkebeantbe icovverted wrthecatrespanding 1.1 g alkylliasderioatble bypeaciiag

gs[éelz((zarrpwu L;/F'(tjhlt)gl)é)?/ & i bleafcfe ijcgmi)hen ?q?[a-“gmm%lss %%S’PR?%‘S?}% e

)2X wherein X is
4- ( Fl uor ophenyl ) - Thaloléergatchlaryi tpgneidjlha cdmesponding Cy_pdlkgINHS(G)9 Rt gosomipound.ny | ) i
m dazol e; 20 - Alternatively a compound of the formula (I} where R» is halo-substituted
Cj.10-alkyl can be reacted with an amine R ;3R 14NH to yield the corresponding
C1.10-alkyINR 1 3R 14 compound, or can be reacted with an alkali metal salt of RjgSH to
yield the corresponding Cj.]0alkylSR 1§ compound.



4- (Fl uorophenyl) 1- (1- et hyl p| perldln 4- yI) 5-(2-net hysul finyl -4-pyrimdi ny

| ) i dazote;
1-tert-Butyl -4-(4-fluorophenyl)-5-(2-nmethysul finyl-4-pyrindinyl)inidazol e;
25

5- (2- Am ngvgfospygdam di nyl ) - 4- (4-fl uor ophenyl ) - 1- (t et r ahydrecrosddoesayr anyl ) - i
m dazol e;

5-(2- Ami no-4-pyrimdinyl)-4-(4-fl uorophenml) 1- (tetrahydro-4-pyranyl)im daz

ol e; R(CHO (V) +ArS(O}H RCELNH, (VIID)
5-(2- Am no- 4-pyri m di nyl ) -4-(4-fl uorophenyl) - 1- (t ety ahydr 0- 43U Rényiibgaysaany |
) - i m dazolje; \
5- (2 Am no- 4- pyri m di nyl )HzNQHQfI uorophenyCﬂCl.h (tetrahydro-4 f onyl pyr any
l) - i m dazdl e; R4sCH,NHCHO
5- (2 Am no- 4- pyri m di nylj) - 4- (4-f1 uorophenyt:}i,Cl2

-(1-trifluoroacetyl pi peyi di n-4-yl)- m dazol debydrati
5-(4-Pyridyl)-4-(4-fluorophenyl)-1-(4- plperlzgl nﬁ) i mda Ie o8 gt

S-(4-Pyridyl)-4-(4-fl henyl ) - 1- (1-t-but oxy carBonyl -4-pi peridinyl)

i m dazole. 35 AEOSEe P For nur poses herei n the d8sGENG atMiks,

formul ation details, andq netho maki ng for conpounds of For mul a
(I'l) are anal ogous to corrpounds of Eps(@g (V1. Further, the
dosage ranges, and R@Tnul atingrst ai | s for lse of A he conpounds of Fornul a
WO 96/ 21452 p=2
PCT/ US96/ 00546 as COX-2 and PGHS iAshi bitors are anal ogous to

t he conpounds of Forrml %j as descr¥/bed her R{CHO + R,NH, I n

a further aspect the pr Inventi on pro¢i des for the synthesis of

conpounds 5 of For a (1) and (I1) illustrated/above and further,
whein Rerr] is/4-pyridyl,

for conpounds of Fornula (A)
pyri m di nyl, quinolyl qui nol i nyl, quinazolin-4-y 1- i m dazol yl

or 1-benzi m dazolyl, W{s@s’heteroaryl ring |S|:Q tlonfﬁ y substituted with

one or two substl uent s@@ich of which is peridently sel ected from
C err] alkyl, hal ogen, hydroxyl, C[err] al y, (en] al kylthio,
Cerr] al kylsulfiny [ &R err], am no, nono di- 10 C err] alkyl

substituted am no, Rlerr])XO Reerr] or apsrN-heterocyclyl ring which ring
has from5 to 7 nmenbers and i | y contains an additional

het er oat om sel ected from oxygeny sul fur or NR 15; and wherein al
the substiuent groups in Rerr], Rerr]t and Rlerr] are the sanme as
in Formulas (1) and (lI1). For use in the synthetic section herein,
synt hesi s of "conpounds of For ml )" will also refer to this
br oader description of Rerr]. 1qq In a further aspect the
present invention provides for conpb f the Formul a (I'1a) having
t he structure:
®
Ry
SCHEME 1

Referring to Scheme I the compounds of Formula (I} are suitably prepared by

5 reacting a compound of the Formula (IIa) with a compound of the Formula (III) wherein
pis 0 or 2, R}, R2 and R4 are as defined herein, for Formnia (I), or are precursors of the

groups R, Ro and R4, and Ar is an optionally substituted phenyl group, and thereafter if
necessary converting a precursor of Ry, Ry and Rgto 2 gronpR1. Rz and Ry. Itis
recognized that RZNH2 which is reacted with RICHO to form the imine, Formula (JII)
10  the R2 moiety when it contains a reactive functional group, such as a primary or
secondary amine, an alcohol, or thiol compound the group must be suitably protected.
Suitable protecting groups may be found in, Protecting Groups in Organic Synthesis,
Greene T W, Wiley-Interscience, New York, 1981. whose disclosure is incorporated



[err] wherein pis 0. or 2; Rerr] is as defined for
Formula (1) and Ar is an optionally 20 substituted aryl as defined herein.
Sui tably, Ar is phenyl optionally substituted by Cerr]alkyl, Cerr]
al koxy or halo. Preferably Ar is phenyl or 4-nethyl phenyl, i.e. a tosyl

derivative. wo9sm21452 The conpounds of Formula (1) and ( lprudSeckss
obt ai ned by appl ying synthetic procedures, sone of which are

illustrated in Schemes | to XI herein. The s2mthesis 25 provided for in

these Schemes is appeindwseierenee. Fardngancel when R2deahetenocycliofinfauchidsaa fipdridine

having a variety ofinglithé @t8gen iRpPotEdted ﬂlﬁ%ﬁohps s%@ﬁ'aﬂﬁ!i&bdék%,%g}ﬁﬂbéﬁlibeﬁr e
y

reacted, enpl oying optional substituents which are“suita
protected, to achi %WW&W&%D‘Y'N lity with the reactions outlined
herei n. Subsequent deprSuitablyi the reaction is pstforoms @t ambiemtrerapdratagtor with cooling (e.g.

compounds of the n%ﬂi@lwaﬁieahhym%ﬁﬁér&%ﬁféméaeﬁﬁsﬁu?@ feﬂé%ﬁfﬂ epjyic! eus has
been 30 establishg hhfcflJ'r her é*(t)?goundsgﬁ)%I F&%@ a 3’ an e) nay be .
prepared by appl yi frjasydro Stpch gg)‘\é PY %WW&%MSC@P pn

i nt er conver si on, vappropziatehasé suchiag 3, t-buNH?2, 1,8-diazabidyclo [5.4.91) ande:-7

-C(O NR err]R[err](ﬂﬂ@ma&gu%iain%&&ﬁdgg 8 Ric0bib 1a.210) YL L1040 t;; Th
catal ytic netal cyanide,. e. NaCN, __an %ﬁrrﬁ?%* I'n Hﬁier' ng,B - he
_OC(O R[err] from Mmediates gﬂ/&%’ﬂmé (1) have-been fpuy very siable;aag gapable of storage for
-NR[ err] - C(S) N¥ era loRg ¢éime] PrefenablyNHi82err] with an 35  al kyl i sot hi ocyante

or thiocyanic acid; NR i - 1th,th | kyl

chl orof ormate: - N%‘ekr&?% ggfgér;ﬁog! ée%fr‘f‘é ?{rf?(‘)nm - M yzt V@é?ﬁ%%?"%dt"ﬁ
an i socyanat e, e Fo B gives consistently higher yields of compounds of Formula
PCT/ US96/ 00546 (I} than whemp=0-Nn@ddRian, the resotibhleCF6muld\NHapedrhpdan Whaéinlp = 2

from-NHR err] by ; ' - . r 1 n ridine:
SR o) e )RR oy A el Pl i sotven
H[ er r ] NR[ er r ] +GA[ 5P is methylene chigridg cwhichyis epyironnzestally unattractive for large scale

- CI( NR[ ter rIRferr]) ?ﬂ’milg,faﬂd)m&ﬂf&imw&m.ﬁfﬂh %fkiﬁ[ &id groducks'sohid | “tert
sol vent, e.g. acel@mgidns ; [ tl...Qr rr]l is n
hydr ogen) f?om 5 d&i‘g“ﬁt@!ﬁ%ﬂaﬁ M%g f‘ﬁ["é’r ef‘lﬂﬁ‘@r\?&%cﬁ?{h%ym B9
from - C( =NR[ er r | RASfPher descaped hegging, NH2CN by heating in anhydrous
al cohol , al ternativel y Aymmed; S¢hehid)I-uiRkesnhe KB digolar@ycloadditions bff aniBAYf 2 t h

o S b 5 s e B i ey
treatment with  'hiSTeacliopyegpirgsgytrong bass. snelhes ancamine base. tobeused for the
- NR[ err] C( S) R[ er r |deprotonatidit§tep. r TKe(copmiercially Hyilitl€ TBIES prefuried although t-
butoxide, Li+ or Na+, or K+ hexamethyldisilazide may also be used. While
methyiene chloride is the prefered solvent, other halogenated solvents, such as
25  chloroform or carbon tetrachloride; ethers, such as THF, DME, DMF, diethylether,
t-butyl methyl ether; as well as acetonitrile, toluene or mixtures thereof can be
utiltized. The reaction may take piace from about -20°C to about 40°C, preferably
from about 0°C to about 23°C, more preferably from about 0°C to about 10°C, and
most preferably about 4°C for reactions involving an R} group of pyrimidine. For
30  compounds wherein R} is pyridine, it is recognized that varying the reations
conditions of both temperature and solvent may be necessary, such as decreasing
temperatures to about -50°C or changing the solvent to THF.
In a further process, compounds of Formula (I) may be prepared by coupling a
suitable derivative of a compound of Formula (IX):
35




10 Lawesson's reagent

[ 2+4- bi s(4—rethexyphenyt F—1-3-2-4- di t hi adi-phoesphetare—24—— e
disulfide];-NRerr]SOerr]CFerr] from-NHR6 with triflic anhydri de and

base wherein R3, Rlerr], Rerr], Rerr] and Rlerr] are as defined in
Formul a ( b,&};ﬂgﬂ' n. Precursors of the groppsushemnsds, R err]
and R err] ¢can be other Rerr], Rerr] and R err] groups whi ch can

be interconverted by applying standard teghni ques for functional group
inter- 15 conversion. For exanple a c@ypound of the fornula (I) wherein

Rlerr] is halo -substituted T, er,(i] al kyl can be converted to the
corresponding CJerr] alkyl N err] derl at\\_/_eHby reacting wth a
suitabl e azide salt, and thereafter i ésired can be reduced to the
correspondi ng d err]al kyl NHfet r ] Mconpound ich in turn can be
reacted with Rerr]S(0)[err] X wherein Xis alo (e.g., chloro) to

yield the corresponding (ferr]al kyl NHS(O)[err]Rlerr] conmpound. 20
Al ternatively vhe?€TTIQU Bydtbgend TQi$RY for didernatioélg THRi€R § knd F4 is H in which

110 SUSLL URE Ko g 9% 6L BBt R R B A b Ry heTh bl o
conpound, cienivazverad she heteroarylringR g uader ningteoupling qonditiony, tareffesH t o
yield the corrgg bitBe hdt@rohryPiRg/R P 6 irhida£01PR8LMshs at position 5; (i WHRR/T%1452
PCT/ US96/ 00546}3 L}?&B en, a suitable derivative of the aryl ring R4H, under ring coupling conditions,
to effect coupling of the aryl ring R4 to the imidazole nucleus at position 4.
Such aryl/heteroaryl coupling reactions are well known to those skilled in the

10  art. In general, an organometallic synthetic equivalent of an anion of one component is
coupled with a reactive derivative of the second component, in the presence of a
suitable catalyst. The anion equivalent may be formed from either the imidazole of
Formula (IX), in which case the aryl/heteroaryl compound provides the reactive
derivative, or the aryl/heteroaryl compound in which case the imidazole provides the

15 reactive derivative. Accordingly, suitable derivatives of the compound of Formula (IX)
or the aryl/heteroaryl rings include organometallic derivatives such as
organomagnesium, organozinc, organostannane and boronic acid derivatives and
suitable reactive derivatives include the bromo, iodo, flucrosulfonate and
trifluoromethanesulphonate derivatives. Suitable procedures are described in WO

20 91/19497, the disclosure of which is incorporated by reference herein.

Suitable organomagnesium and organozinc derivatives of a compound of
Formuia (IX) may be reacted with a halogen, fluorosulfonate or triflate derivative of
the heteroaryl or aryl ring, in the presence of a ring coupling catalyst, such as a
paliadium (O) or palladium (II) catalyst, following the procedure of Kumada et al.,

25  Tetrahedron Letters, 22, 5319 (1981). Suitable such catalysts include resrakis-
(triphenylphosphine)palladium and PdC]2[l,Lbis-(diphehylphosphino)—butane].
optionally in the presence of lithium chloride and a base, such as triethylamine. In
addition, a nickel (II) catalyst, such as Ni(II)C12(1,2-biphenylphosphino)ethane, may
also be used for coupling an aryl ring, following the procedure of Pridgen et al., J. Org.

30 Chem, 1982, 47, 4319. Suitable reaction solvents include hexamethylphosphor-amide.
When the heteroary! ring is 4-pyridyl, suitable derivatives include 4-bromo- and 4-
iodo-pyridine and the fluorosunifonate and triflate esters of 4-hydroxy pyridine.
Similarly. suitable derivatives for when the aryl ring is phenyl include the bromo,
fluorosulfonate, triflate and, preferably, the iodo-derivatives. Suitable

35 organomagnesium and organozinc derivatives may be obtained by treating a compound



Referring to Scheme | the conmpounds of Fornula (1) are suitably prepared by
5 reacting a conpound of the—erwula (I1a) with a conpound of the Formul a
(1) wherein pis 0or 2, Rerr], Rerr] and Rlerr] are as defined
herein, for Formula (1), or are precursors of the groups R err],

Rlerr] and Rifségradnd Ar is an optionally substituted phenycrarssspossand
thereafter if necessary converting a precursor of Rerr], Rerr] and

Rlerr] to a group Rlerr], Rerr] and Rerr]2zlt is recogni zed t hat
Rlerr]NH err] whi ofiFprmule@¥) esthebromoRicGvmivedherent withias aikyilithivmompennd (i | | )

10 the Rerr] my&idfm%@:?esbénmtﬁiu eheafaepv@oﬁaumbf fadmeAIRsYH, Such as
a primary or he group

dt
nust be suitably Wﬁc&g&gdﬂmmmm% aée FY)F’S’&[’? ﬁé‘egérﬂﬁlbgpoun 3 ound
in, Protecting G omagsesium Ilige ot zinGhalideds ysld the corresfiandingeorgangynetallic reagent.

% g%; '222 grzs cignce, New m{@ikftin §8VariviBORE cOnpGIn@ D Fémiuta (TRY Rap OE BEALd with a
PCT/ US96/ 00546  bromide, fluprosyifoggte, wiflae . prefosghly ioligedravaivgof angpdor) s a
het erocycli ¢ ri ngheteroatyl tisg compound, itlian énert solvent suchnay, tettabydrofiram pesferiably
protected w th grgiignitg 0% ximéRMiphdsphéiamide] fthd pre@hcfofS RAREBIE E&ifling
catalyst, such as a palladium (0) catalyst, for instance ferrakis-(triphenylphosphine)-
10  palladium, by the method described in by Stille, J. Amer. Chem. Soc, 1987, 109, 5478,
US Patents 4,719,218 and 5,002,942, or by using a palladium (II} catalyst in the
presence of lithium chloride optionally with an added base such as triethylamine, in an
inert solvent such as dimethyl formamide. Trialkyltin derivatives may be conveniently
obtained by metallation of the corresponding compound of Formula (IX) with 2
15 lithiating agent, such as s-butyl-lithium or n-butyllithium, in an ethereal solvent, such
as tetrahydrofuran, or treatment of the bromo derivative of the corresponding
compound of Formula (IX) with an alkyl lithium, followed, in each case, by treatment
with a trialkyltin halide. Alternatively, the bromo- derivative of a compound of
Formula (IX) may be treated with a suitable heteroaryl or aryl trialkyl tin compound in
20  the presence of a catalyst such as tetrakis-(triphenyl-phosphine)-palladium, under
conditions similar to those described above.
Boronic acid derivatives are also useful. Hence, a suitable derivative of a
compound of Formula (IX), such as the bromo, iodo, triflate or fluorosulphonate
derivative, may be reacted with a heteroaryl- or aryl-boronic acid, in the presence of 2
25 palladium catalyst such as tetrakis-(triphenylphosphine)-palladium or PdCl3[1,4-bis-
(diphenyl-phosphino)-butane] in the presence of a base such as sodium bicarbonate,
under reflux conditions, in a solvent such as dimethoxyethane (see Fischer and
Haviniga, Rec. Trav. Chim. Pays Bas, 84, 439, 1965, Snieckus, V., Tetrahedron Lett.,
29, 2135, 1988 and Terashimia, M., Chem. Pharm. Bull,, 11, 4755, 1985). Non-
30  aqueous conditions, for instance, a solvent such as DMF, at a temperature of about
100°C, in the presence of a Pd(II) catalyst may also be employed (see Thompson W J
et al, J Org Chem, 49, 5237, 1984). Suitable boronic acid derivatives may be prepared
by treating the magnesium or lithium derivative with a trialkylborate ester, such as
triethyl, tri-ise-propyl or tributylborate, according to standard procedures.
35 In such coupling reactions, it will be readily appreciated that due regard must be
exercised with respect to functional groups present in the compounds of Formula (IX).
Thus. in general, amino and sulfur substituents should be non-oxidised or protected.
Compounds of Formula (IX) are imidazoles and may be obtained by any of the
procedures herein before described for preparing compounds of Formula (I). In



aryl al kyl noiety. Suitably, the reaction is perforned at
anbt ent tenperature or with cooltirng (e.g. - i0[err]) or -
heating in an inert solvent such as nethyl ene chloride, DV,
tetrahydrofuran, toluene, acetonitrile, or dinmethoxyethane in the presence
of an wo seiiRopri ate base such as K2CJerr], t-buNH ercirys9snesss

1, 8-diazabicyclo [5.4.0.] undec-7-ene (DBU), or a guanidi ne base
such as 1,5,7-triaza-bicyclo [4.4.0] deczd-ene (TBD). The
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specifically, this reaction requires a _strong base, such as an am ne
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preferably from ab&empopegdsaf Eorranla K may 2l5p b prepareg fy a process Which COmEIIses ab| y
about 4 C for resdng & oompoundf Formgula (IXR velierdin @ dsipydvdgepywitaiNreeyl For 30

compouns hengihusuf el oR ook A hASH AL Te
such as défr edslifg18 and USipatests. 002,94 ta givembintermedipte in which thedieipioatvly t he
sol vent to THiring is attached to the imidd2oR rudleid\@id i9presens as a T.aMigydnelderivativedr mul a
Enl‘ ) Fglra)r/ru FS E)Ir Sge?éag,gwﬁ\éh Meh&% rg%y/ tﬁi}lgczﬁﬂjetcégltg oﬁixﬁ&sv\éﬂ{ewﬁau%fn c&rfiﬁ%o und
PCT/ US96/ 0054 d5cheme II). The heteroaryl salt, for instance a pyridinium sait, may be either
preformed or, more preferably, prepared in situ by adding a substituted carbonyl halide
25~ (such as an acyl halide, an aroy! halide, an arylalky! haloformate ester. or, preferably,
an alkyl haloformate ester, such as acetyl bromide, benzoylchloride, benzyl
chioroformate, or, preferably, ethy! chloroformate) to a solution of the compound of
Formula (IX) in the heteroaryl compound R 1H or in an inert solvent such as methylene
chloride to which the heteroaryl compound has been added. Suitable deacylating and
30  oxidising conditions are described in U.S. Patent Nos. 4,803,279, 4,719,218 and
5,002,942, which references are hereby incorporated by reference in their entirety.
Suitable oxidizing systems include suifur in an inert solvent or solvent mixture, such as
decalin, decalin and diglyme, p-cymene, xylene or mesitylene, under reflux conditions,
or, preferably, potassium z-butoxide in #-butanol with dry air or oxygen.
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[err] wherein T[err] is hydrogen and T[err] is Rerr], or
alternatively T[err] is Rerr] and T[err] is Hin which Rerr],
Rlerr] and Rlerr] are as hereinbefore defined; with: (i) when T[err] is
hydrogen, a suitable 5 derivative of the heteroaryl ring R err]H under
ring coupling conditions, to effect coupling of the heteroaryl ring
Rlerr] to tWwedsmsissfzol e nucl eus at position 5; (ii) when TRCTUSI6/00545 S
hydrogen, a suitable derivative of the aryl, ring R err]H under ring
coupling conditions, to effect couéﬂigg of the aryl ring Rerr] to
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i ncl ude t et r aki{eteroaryl) acetiq gstes pith fheRif<PRicp@penent adi um and

PdCl [ err] [ 1154- bi s- (di phenyl phosphi no) - but ane], optionally in the
presence of lithiumchloride and a base, such as triethylamne. In
addition, a nickege (11) catal yst, such as

Ni (I'1)d[err] (1, 2 bi phgrsephosphi no) et hane, nBY o fal so be used g or
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coupling an aryl Fing%#t;@’n%ﬂ%ﬁ&oc @ n_ereml g Org.
30  Chem 1982877, 4319. Sit&BTe reacyiBh YOV ude. w2

hexanet hyl phosphor-am de. When the heteroaryl renep is 4-pyridyl,
sui tabl e derivatives include 4-bronmoSCHEMEIR i odo- pyridi ne and the
fluorosul fonate and triflate esters of 4-hydroxy pyridine.

Cho ey S0 b1 1Skl el A1 s B i b B B o 1
i odo- der i v vdformulai XL} farprepasng a sorgponidef FersiulaTh A hetexpayrliziketong §¥D isat i ves
may be obt ai necréparddrtgaldiing ke ARSAUTURSIalky] heterocycle such as 4-methyl-quinoline
(prepared by treaiment thereof with an alkyl lithium, such as »-butyl lithium) to an N-
alkyl-O-alkoxybenzamide, ester, or any other suitably activated derivative of the same
oxidation state. Alternatively, the anion may be condensed with a benzaldehyde, to
25  give an alcohol which is then oxidised to the ketone (XI).
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WO 96/ 21452

PCT/YS96/ -00546———of—Formit-a—{HX—or—tire—bromo—der+vatve—thereof—wth—
an al kyll'i thi um conpound to yield the corresponding |ithiumreagent
by deprotonation or transnetall ati on, respectively. This lithium
internmedi ajyg 'ﬁsihe” be treated with an excess of a PCT/USQEMBS46U M
hal i de or Z|nc lide to yield the correspondi ng organonetal | i c reagent.

5 A trialkyltin derivative of the conpound of Formula (I1X) may be
treated with a brom de, quorosuIﬁgpate trijlate or, prgfer Iy,

i odi de derivative of an aryl or heteroary g;comgoung,L

inert solvent such as tetrahydrofuran, prefera contalnk ol0%
hexarmet hyl phosphor ani de, in the presence of a stit#table coupling °

catal yst, such as a palladium (0) catalyst, for ijnstance
tetrakis-(triphenyl phosphine)- 10 palladium by the nethod descrijbed in

by Stile, J. Amer. Chem Soc, 1987, %99, 5478, USnPatents 41719, 218
and 5,002,942, or by usip % a pallagium (11) catggl ygt in t Re sence
of lithiumchlorigle optio QHJb}’vmth n adeed bﬁisuch_asﬂu_eth ne, in
an i nertrgdPvent such as di 91 T or margd8 Trial kyltin atives
may be conveniently obt ai ned by netall ation of the correspondl ng
conpound of Formula (1X) with a 15 | SGHEMEIY agent, such as
s-butyl-lithiumor n-butyllithium in an ethereal solvent, such

t et rahydr of ur an, { d| ng
conpound of Forrml a%ﬁwg’h’% %:lgbﬁw%o o'uXﬁi’soqf\ﬁgnﬂ%la ?e}g%g
treatment 3 by wgating theapiog|of ga amide pfFormula m)er nati vely, t he br ono-
derivative of a corrpound of RIOHONRACOHX) may be tre@m®d with a

sui tabl e heter Qg e%(él Jigl:al kyl tin conpound in 20 the presence of a
catal yst such as ?I’ékl Sﬂ(ztl’l phenyl - phosphi ne) - pal | adi um under

conditions simlar (& #Risgle ofthediorpul (XBBYe. Boronic acid
derivatives are al so useful. HenceR4@Nsuitabl e deriva(Xpup of a

conmpound ofy For‘,m&ank M&&eme@%ﬁo iodo, triflate or
re

fl uor osul phonat e errvative acted with a heteroaryl- or
aryl -boronic acid, i® amemﬁeqt@nwlaamé forinstange an agyi chieride; of the Formeula as
tetrakis-(tri phxmvj;phosphi ne)-pall adiumor PdC [err][1, 4-bis-

(di phenyl - phosphi no) - but ane] in thﬁﬁﬁbﬁ nce of a base suc sodi um

bi car bonat e, under reflux co on in a solvent Such as

di met hoxyet hanavhessin Ryjis ashereinbefore defined apﬁﬂahxsgalog%@r a gorEaspondifigm  Pays

Bas, 84, 439s 1Q§§ydxﬁelﬁcéﬁ§abz¥acyi§@dﬁ&hﬂédx% vifiéi is then treatedw?tﬂasaﬂi@@of 1988
and Terashim a, arm 11, 4755, 1985). Non- aqueous

condi ti ons, P’ﬂ"h"é\’%ﬁﬁ“@‘]”a"%‘rwx? &%h as DMF, at a terrperature of about

100[err] C, |n the presence of a Pd(I11) catalyst may al so be enpl oyed (see

Thonmpson W J et al, J Og Chem 49, 5237, } éﬁ)-N(i- | tabl e _boromgc
aci d derivativeB be asep&redCi byR reatJ_n.Z_r_he_@ﬁ.n.esl' Y i uf QN
lithiumderivativeshh mmrzﬁ‘@??r such as triefhy,

tri-iso-propyl or Qribut yl borat e, accordi 4 standar dGN ocedur N5
In such coupling reactions, it will be readily appr ecif4t ed t hat due regard
must be X

SCHEME V
20
One variation of this approach is illustrated in Scheme V above. A primary
amine (R2NH2) is treated with a halomethyl heterocycle of Formula RjCHsX to give
the secondary amine which is then converted to the amide by standard techniques.
Alternatively the amide may be prepared as illustrated in scheme V by alkylation of the
25 formamide with RiCH2X. Deprotonation of this amide with a strong amide base, such
as lithium di-iso-propyl amide or sodium bis-(trimethyisilyl)amide, followed by
addition of an excess of an aroyl chloride yields the bis-acylated compound which is
then closed to an imidazole compound of Formula (I), by heating in acetic acid



exercised with respect to functional groups present in the conpounds of

Formula (I X). Thus, in general, am-.ne-and sul fur substituents should
be non-oxi di sed or protected. Compounds of Fornula (I1X) are
i m dazol es and nmay be obtai ned by any of the procedures herein

before descr|"pt¢;\g‘w;1q_1:,2 preparing conpounds of Formula (1). |n pcrmusssmossdO
96/ 21452

PCT/ US96/ 00546 2 23
particul ar, an [ ercohtainihganeominm acstatet Adematively iheaniontaf vhet amidé oiay be seacted

Rlerr] COCH err] Ha'\f%l,{bsﬁmiedl_laﬂj& ?@gg%ﬂ&a@& thO Azl ggdfoié%mhﬁlawld&&u}[ errl s

hydr ogen) or Rferr err conpoun For nul a

which T4 is hydrogen) nmay be reacted with an am di ne of the forrrul a

Rl err] NH C-NH wher ei n TRedolidwingdeacripliohiané schiemes-are lﬁlrt!mr éiejnplificationad kite process
t her eof 5i N Vﬂﬁ’% h 95va

sol vent, for i nst ad%?é % %\S@d‘ﬁbo@b’ﬁhsﬁﬁmﬁl y egg %ﬁ@a&é@w tives 6.7

at
tenperature, and, 3f r?é@é%‘gtﬁﬁ’ {p sc q YEbelowcan (!’é PErparg §¥| modifjcation of the procedures
condensat i on agentof Bredererk epalD@hem. Bérc1964c P2, 3407 )ovhosé disclodurdisdéncorporated by

a- hal 0- ket ones i S yatarence AESH rwggpmmm%@,ﬁé&7 ﬁ%ﬁ@%&éﬁ%%&?wgﬁhﬁés

i ncl ude esters of s rong organic
sul phoni c or aryl SYPEYHGH féf% describes hereiny Tht snprofestedsamaing aldehyde derivativecshie 8-
sul phoni ¢ aci d0 Than w‘ktﬁine‘vﬂxat onspibl{ @ssalof yn h&&ﬂy%prbd%ﬂmaéstdesaweﬂab!;qhemells

hydrochl ori de sal

situ, by tw oy| n zx%rﬁgase system N V\%‘t&ﬁM}ﬁe’ ¢c§ﬁg§’ﬁﬂ\?§1§§ lj(la‘lr‘l'nf’ds
in an inert organlte s\?FV@ﬁt“e"nedme@@éﬁ Gads (o mprsrstable compeundfer usgiinthes j n an
aqueous phase to \Myclohudinan‘ewhbﬁ)mmikeadiampoundstﬁﬁumnsahase is slowy added,

in dinmol ar amount, ﬁeﬁ&%?&c%@séﬁcbﬁ&h&% fo?%éh%&u%ém%mp%kﬁﬁ%nm W

obt ai ned by standard
Tet rahedr on LdPt erk@own ggthoseiof siitignthe art. Suitable conmmm&nmplefredp&r isfaace in)

may al so be pr eparadmlptesa {ih eaesdetdii, the resutioh iempRoys heating the cirming perimedigound

of Formula (IX :

het er oar yl gal% a(l:ca Jl th‘gﬁhcgﬁ%@ifﬁéﬁ@eﬁ %’%%8@??%%&?& ean}ouﬁtcgog, 279,
US patent 20 4, Foocentrated seiforicagidt wihichsimagisaneopsly acepylgtes dhe.amine and e to e
in which the het erea&ra)ige ofoneofﬂiela!kokﬁ gftupsifo anl atetoxlylpeodpliThe Z€suRar dompotdasnd

IS present asy EJ o %X%&"gﬁh /g ) \ﬁgacefylz%uonwcon%{a}yu%%nnf&taﬂ[aggidggﬁl

may then be su 0 OoXIl eac
11). The heteroar {#nd §&|q°m$n9ndxna§sm§olaewa Narti mgthoxiderand meghapel. Aligraatively,
preforned or, nor digheedieldsbhybe qdttmd tgdirssacttylatingheafhiiengitifacetid aalydriteghd

carbonyl hal i de 25, ool G S R6Y borhEeFaaiOn 3t EibeiBhduro0ydd Y 21 kY1

hal of ormate ester, formate es such
as acetyl brom de, benzoyl chl ori de benzyl chl or of or mat e, or
preferably, ethyl chlorofornmate) to a solution of the conpound of

p




Formula (I X) in the heteroaryl conpound Rlerr]H or in an inert solvent such
as nethyteme————c<htoride—towhi ch the—teteroaryt—conpound has -been—— - -—-
added. Suitabl e deacyl ating and 30 oxi dising conditions are described in
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oxi di zing systens include sulfur in an inert solvent or solvent m xture,
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obt ai ned from the condensation of anN ~—tereroa agetic ester
with the Rlerr] COX conponent. 15 4 Ho50,
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Scheme V1

The reaction of imines with tosylmethyl isonitriles was first reported by van
5 Leusen {van Leusen, etal., J. Org. Chem. 1977, 42, 1153.) Reported were the following
conditions: tert butyl amine(BuNHp) in dimethoxyethane (DME), K2COjs in MeOH,
and NaH in DME. Upon re-examination of these conditions each was found to produce
low yields. The desired product for instance, 5-[(2-(1-methylamino)-pyrimidin-4-y1)-4-
(4-fluorophenyl)-1-(1-methylpiperdin-4-yl)imidazole was isolated at yields less than
10  50%, using t-BuNH; in DME at room temperature, but a second pathway involving
amine exchange to produce the t-butyl imine followed by reaction with the isocyanide 1
to produce the fBu imidazole was also operating. This will likely occur using any
primary amine as a base. The secondary amines, while not preferred may be used, but
may also decompose the isonitrile slowly. Reactions will likely require about 3
15  equivalents of amine to go to completion, resulting in approximately 50% isolated yields.
Hindered secondary amines (diisopropylamine) while usable are very slow and generally
not too effective. Use of tertiary and aromatic amines, such as pyridine, and triethyl-



[err] In Schenme IV illustrated below, tw (2) different
routes which use ketone 20 (formula Xl )—fe+—preparing a conpound of
Formula (I). A heterocyclic ketone (Xl) is prepared by addi ng the
anion of the al kyl heterocycle such as 4-nethyl-quinoline (prepared by
t reat ment t%ﬁggugyith an alkyl lithium such as n-butyl | igdiyosedpdsee an N-
al kyl - O al koxybenzam de, ester, or any other suitably activated derivative
of the sane oxidation state. Alternatia#ly, the anion may be condensed
wi th a benzal dehypoine gaye pgreacignundercenain desbeongitions butmeredasio pipgs suell 2 BBlhe

ketone (XI). and 4-ditféthPemibdyadine (DMAP) while slow, did produce some yields and hence
PCT/ US96/ 01546 err In a further pro}gess,

N- substi tuted coﬁf%&ﬁ&g@ef%ﬁﬁﬂe&ehbl may be prepared 5 by treating
the ani on of an am deAsfepigtedin Scheppy YH and VI below, the pyrimidine aldehydes of Scheme

[err] wher &iicallbe chhdensid wilted rimady bidine, to generate an imind) wiici rlay ishigab®y be

the Formula (X1 %s)oiated o%geacte i it nm%[&?erd’eklréds isc‘;inslmj?ee in enpprgegcr:eeo aeJa'ﬁncg'ddf or
suitable bases, and solvents as described herein to afford the 5-(4-pyrimidinyl)-
imidazoles, wherein R2 and R4 are as defined herein for Formula (I} compounds.

One preferred method for preparing compounds of Formula (I) is shown below in -

10 Scheme VII. The imines, prepared and isolated in a separate step were often tars, which
are hard to handle. The black color is also often carried over into the final product. The
yield for making the imines varied, and environmentally less-acceptable solvents, such as
CH2Cl2 were often used in their preparation.

This reaction, wherein p=2, requires a suitable base for the reaction to proceed.

15  The reaction requires a base strong enough to deprotonate the isonitrile. Suitable bases
include an amine, a carbonate, a hydride, or an alkyl or aryl lithium reagent; or mixtures
thereof. Bases include, but are not limited to, potassium carbonate, sodium carbonate,
primary and secondary amines, such as t-butylamine, diisopropy! amine, morpholine,
piperidine, pyrrolidine, and other non-nucleophilic bases, such as DBU, DMAP and 1,4-

20  diazabicyclo[2.2.2)octane (DABCO).

Suitable solvents for use herein, include but are not limited to N,N-dimethyl-
formamide (DMF). MeCN, halogenated solvents, such as methylene chloride or
chloroform, tetrahydrofuran (THF), dimethylsulfoxide (DMSO), alcohols, such as
methanol or ethanol. benzene, toluene, DME, or EtOAc. Preferably the solvent is DMF,

25 DME, THF, or MeCN, more preferably DMFE. Product isolation may generally be
accomplished by adding water and filtering the product as a clean compound.



(b) an excess of an acyl halide, for instance an acyl chloride, of the
Fortul a s : o - -~ I -

(XI'V) wherein R4 is as hereinbefore defined and Hal is hal ogen, or a
corresponding 15 anhydride, to give a bis-acylated internediate which is
t hen treat‘gg,m,t"gza sour ce of ammoni a, such as amDpCHUsssIssH c.

[err] One variation of this approach is illusated in
Schene V above. A primary amine (Rpgrr]NH err]) is treated with a

hal onet hyl heterocycle of Fornmula Rlerr]CH err] X to give the _Me
secondary am ne which is then converted T0 the am de by standa N~

t echni ques. Alternatively t I de e prep as i trated in

schene V by al kyl ati on¥&f%t he 25 f or mam ,5}\'}?}{; Rlerf] CH[ ergd X
LS 0] W th strong&'

Deprot onati on of LRLS
di -i so- propyl am SdrumQi s/ (tri met kyd-sipk) ami de,

as lithium

f ol yayed by

addition of an sg#s of an fro chloride yields the bis; | at ed conmpound
which is R hen cl osed t i m dazol e conmpound of F a (1), by
heating in acetic acid WO 96/ 21452

PCT/ US96/ 00546 cont ai MMM anmoni um acetate. Al tef atively, the

ani on of the am de may|{be reacted wth a substituted aryl nitrile to
produce the imdazole {88yl a (1) directly. The

foll ow ng description @gnd schenes amge further exenplificati on of the

process 5 as previously descrivbed above in Schene I. ousi]&pyri m di ne
al dehyde derivatives 6, 7 nd 8 as ¢epicted in sc)ée VI \Jbel ow, can
be prepared by nodification e procedtHes—m MéHN ckyet

al . (Chem Ber. 1964, 97, 34Q7) ose disclosure is.incorporate

NHMe

SCHEME V1l
While not convenient for large scale work, addition of NaH, instead of t-
bu ‘lamine, to the isonitrile, perhaps with temperatures lower than 25°C (in THF) are
5 s needed. Additionally, BuLi has also been reported to be an effective base for
tonating tosy! benzylisonitriles at -50°C. (DiSanto, R.; Costi, R.; Massa. S.; Artico,
th. Commun. 1995, 25, 795).
Various temperature conditions may be utilized depending upon the preferred
b. T instance, using tBuNH2/DME and K2CO3/MeOH, reactions were tried at 0,

10 ro perature, 40, about 64, and 80°C. At temperatures above 40°C, the yields may
dro »t 20%, although not much difference has been seen between G°C and room
temy s. Using K2CO3 in DMF, reactions were tried at 0°C and 25°C, with virtually
no di. 2 in product, quality or yield. Consequently, temperature ranges below 0°C ,
and at oC are contemplated as also being within the scope of this invention.

15 Prefera * temperature ranges are from about 0°C to about 25°C, For purposes

herein,1 .m wmpature, which is depicted as 25°C, but it is recognized that this may vary
from 20¢ ©C.

As shown in Scheme VIII below, the imine is preferably formed in situ in a
solvent. This preferred synthesis, is a process which occurs as a one-pot synthesis.

20  Suitably, when the primary amine is utilized as a salt, such as in the dihydrochloride salt
in the Examples, the reaction may further include a base, such as potassium carbonate
prior to the addition of the isonitrile. Alternatively, the piperidine nitrogen may be
required to be protected (PG) as shown below, suitably the PG is BOC or C(O)2R,



ref erence herein. These pyrim di ne al dehydes are then utilized as

I nternmedi ates in the synt hesi s as further—descri bed herein. The
unprotected am no al dehyde derivative, e.g. 8 10 can be sonmewhat

unstabl e. Use of an acetol ysis procedure, as described in Schene VI,

wherein the yYslsdhige 7 is isolated as the acetami de derivat |Pm'fus(mnmound 3

I's converted to 7, V|a the internedi ate 4) and leads to a nore
stabl e conmpound for use in th YCl oad@ition reaction to make
conpounds of For mwhgreig R is Pfefefabl}’ alkyl, aryl, arylalieyt moieties el kapwn kjhereskiipd in the

such a reaction ars ®EpttHNRBndifionREWh e bdlvents) basks) estfipdrautes) @5cCar@fsinsilar td thbse
the art. Suitable gﬁsﬂgieé gﬁ@ﬁp@ﬁ 258%0} k‘me%&at&f E)mf%@ t Jt;\gl? i %l}mnfé VII Onc

Exanple 83. In gre e reactiron

pyri ni di ne shillgst knothe agt veauld repdilyrrecogaize ehaa awthcwqa@ce&rtb%@m of

a catal ytic amsuntfofdation of the iRGRGRIY re@liRAeRydritingicondifiont, orvBayeRquire acid catalysis.
simul taneously acetylates the amne and | eads to the exchange of one

of the al koxy groups for an acetoxy group. The resultant conpound is 20
converted to the al dehyde by deacetylation with a gatalytic anpuo] of an

al koxi de salt and the correspondi ng al coholf sol vent, re’g Na+
nmet hoxi de and net hanol . Al t ernatchyel vi hi gher vyi el can bg obtai ned
by first acetylating the ar‘r{'@fvvlth ti c swrhydrijde andy t hen
af fecti ng exchange by subse!qJ,i.eNt abiditJonof,concentratefl sul furif acid.
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SCHEME VIl

Another method for preparing compounds of Formula (I) is shown below in
10 Scheme VIIIa. To avoid the difficulty associated with isolating the pyrimidine
aldehyde 8, it is possible to hydrolyze the acetal 3 to aldehyde 8 as described in
Example 3, part b. The aldehyde 8, formed in situ, can be treated sequentially with a
primary amine, ethyl acetate, and NaHCO, to form the corresponding imine in situ,
which is extracted into the ethyl acetate. Addition of the isonitrile, a carbonate base
15 and DMF allows for the formation of the 5-(4-pyrimidinyl)-imidazoles, wherein R
and R4 are as defined herein for Formula (A) compounds.

SUBSTITUTE SHEET (RULE 26}



The reaction of imnes with tosylnmethyl isonitriles was first reported by
vam 5 —teusen—({van—teusem—et—al-. , J—Og—Chem—1974- 42, 1153

Reported were the follow ng conditions: tert butyl am he(tBuNH[err])
i n di net hoxyethane (DVE), Klerr]CJerr] in MOH, and NaH i n DVE Upon

re- exam {ydeBiyse®f these conditions each was found to prodiasssmesss | ow
yi el ds. The desired product for instance,

5-[(2-(1- et hyl am no) - pyri m di n-4-yl ] -34- _
(4-fluorophenyl)-1-( t hyl pi per din-4-ylgddoli dazol ggwas isol ated at yields

| ess than 10 Sihd10 T SNBIINH[ W DNVE at r omtem%erature, but a
second pat hway ifvogVvi ng am jns change £o duce_fﬁ'_é..t-butyl i mne
fol |l oned by react‘l}ﬁn with the isocylanilde 1 produce the [err]Bu

i ni dazol e was al soHwperating. This mi IN™MFikdly occd, using any

primary amne as asbase. The secondary®am ngs, while*not preferred may be
used, but may al so deconpose the isonitrile slowy. Reactions wll
likely require about 3 15 equivalents of amne to go to conpletion,
resulting in approximatel A 5Q% i sol at ed vyi el ds. Hi nder ed ggcondary
am nes (diisopropylam a)’\ﬁni e usable are very slow and genergtly

not too effecyive. U#bf terfjiary andK%somatic am n su s pyridi ne,
and triethyl - y VD 96/ 91452 ONF I3

PCT/ US96/ 00546 MeHN)\N )
N SO, Tol N

N N

NC
NHMe

SCHEME VIiia

5 " The preferred method of synthesis for compounds of Formula (I) also provides for

a suitable and reliable method for introduction of an S(O)malky! moiety on the pyrimidine
(R} group) by using, for instance, the 2-methylthio pyrimidine aldehyde derivative, as is
described in the Examples section. In scheme IX below, compound 1 (X = S methyl),
while a final product may also be used as a precursor, as previously noted to make further

10 compounds of formula (I). In this particular instance the methylthio moiety is oxidized to
the methyl sulfinyl moiety which may additionally be further modified to a substituted
amino group.



am ne gave no reaction under certain test conditions, but nore basic types

such as DBU, and 4-di net hyl am no py+—€di ne (DMAP) while slow, did
produce sone yi el ds and hence may be suitable for use herein.

As depi ct ed in Schemes VII and VIIIl below, the pyrimdine al dehydes of
Schene n be condensed with a primary am ne, topgfisysRbasan

i mne, whi cw may Sui tably be isolated or reacted in situ, with the
desired isonitrile in the presence of a vaz ety of sui t abl e bases,

and sol vents as described herein to aff
i mdazol es, wherein Rerr] and R err] are
conpounds. One preferred
Formula (I) is shown belowin 10 Schene
isolated in a separate step were often tars, are hard to
handl e. The bl ack color is also often carrg er into the final product.
The yield for making the imnes varied, and environnentally

| ess-accept abl e sol vents, such as CH[err] C [ er kdr xuENFAOf t €N used in
their preparation. for 's;m!s reaction, wherein p=2, requires a

Nbhe 5-(4-pyrimdinyl)-
“a efined herein for Formula (I)

as
fﬂa prepari ng conpounds of
The im nes, prepared and

suitabl e base for the reaction t roceed. 15 Thar tion requires a
base strong enough to deprotonatf t§e82Qsonitrile. Suinzabl e bases

i nclude an am ne, HycE@shonm e, a hﬁfpf"dé’?oor an al kyl or aryl lithium
reagent; or mxtures % hereof . Bases include, buRHM{e t limted to,
pot assi um car bonat e, sodi ar [Fenat e, NHR primary and $ecofpdary am nes,
such as t-butylamne, diis | am ne—worphetrne, j i
pyrrolidine, and ot ter non- n{jcl philic bages, such as DBU, and 1, 4-

20 di azabi cycl o[ 2. 2. 2] ogt DABCO . S& t abl
for use herein, include but are not limted to N, N-dinethylg
formam de (DMF). MeCN, hal ogenated sol vents,_such as nethyl ene chloride or
chl orof orm tetrahydrofuran (THF), di HW%GH oxi de (DvBO), al cohols, such
as met hanol or et hanol . benzene, toluene, DVE, or EtOAc. Preferably

t he solvent is DM, er%mgﬁf’ofﬁfer%w’ e\ggggn é%f w;f}aer Igr oduct

i solation may genera
filtering th r‘@ %W‘E}'Eéﬁe‘@dﬁﬁ'efﬁﬂemﬂpymﬂm Agehyde. 23 shppvn in Scheme
PCT/ US96/ 00546 X below. Hydrolysis of the acetal 10 aldehyde using various known reaction conditions,

such as formic acid, did not produce a satisfactory yield of the aldehyde, <13% was
obtained. One method of synthesis involves the use of AcOH (fresh) as solvent and con-
centrated H2SO4 under heating conditions, preferably a catalytic amount of sulfuric acid.

10  Heating conditions include temperatures from about 60° to 85°C, preferably from about
70° to about 80°C as higher temperatures show a darkening of the reaction mixture.
After the reaction is completeed the mixture is cooled to about room temperature and the
acetic acid is removed. A more preferred procedure involves heating the acetal in 3N
HCL at 40°C for 18 hours, cooling and extracting the bicarbonate neutralized solution

15  imo EtOAc. Examples of these two procedures are described herein as Examples 6b and

25.
OMe o
OMe ) cOHJconc. H,S0; (\HLH
No N — J |
80°C Y
* SMe
Scheme X

20



[err]

F Wrrtenot—conventent for—targe—scate—work, addition of-—

NaN, instead of t- bL lamine, to the isonitrile, perhaps with
tenperatures lower than 25[err]C (in THF) are 5 needed.

Addi ti onaly i has al so been reported to be an effect prgubmaosdor
tonati ng tosy enzylisonitriles at -50[err]C. (D Santo, R ; Costi, R ;
Massa, S.; Artico, [err] Commaa. 1995, 25, 795).

Vari ous tenperatureTse ﬁdﬂt}m(’miﬂ'@ 4yl imidagole gompounds gf Bpanrula @k apwell 8¢ r ed
ried ot 0 10°F o Pl b““"'“f’%&r‘*‘mé‘é’g; e o o
ried a er abo err. enper res

above 40[err] C ézﬁff‘ glts'ﬂﬁgfmmdp %P‘Hml% /‘%j #Eb ongh amlil

di f f er ence has Zsasetamidoppripidipeigrinewish rl;e(mmdlerfglbowed by rempwalof theicetgmido
Klerr] CJ er k] Igaodal\ﬁa Bﬁ&ﬁ&d&ﬂ%f WR2embth %ﬂﬂo@hnﬁﬁﬁé Bérfvaateliohé Borrespondig! N
virtually h '8{:9 &1 lé.c aI| uY or (é; .. Consequent |y,

t enper at ur e raﬁblkfg“ SPHwe DY disp the dp %{T aE- cont enpl at ed as al so
being within the sc&ﬂeledhescmmmhmmummmedﬁnemmeem}x apeppenally ur e
ranges are frognisieied @fdﬁde@nén@ty&&omé resBilME RD Posifiet, d?4'40866 phenyl fop RYEI N,

t , L 2 d th t thi
mmy vary P FhtaBle HApie or R cienhdy e i FralhR30R S Py
the inmne il8 ppemmhnqymmméxmxhrm.msmuemﬁn beadded via titrisgnipilefoute: ed
synthesis, is a proggssonify P‘ﬁ%ﬁlﬁﬁaﬁ Qzﬁexﬂé’i r})‘?'édaﬁt’.dlﬂ)thxn\’?ﬂ’xb&sabl Y

when the primar

ne |Is ut
di hydrochl ori d@yg%ﬂrgceusenet %?HP%"S“W“F % §M§@%M@F i ncl ude
a base, such a@rqmeébs ndmdca;ma@wampound of thy FagmuladI¥)-$chand il Wherein fAri Rpand

I sonitrile. BG)%tdeﬁ dyheretbﬁ'e pi peridine nitrogen may be required to

be protect a el ow, suitably the PG is BOC or O 2R,
P ?9 ( §u1table dehydrating agents mclud% phosphorus oxychloride, ox%yl %hlon'de,

thionyl chloride, phosgene, or tosyl chloride in the presence of a suitable base such as
triethylamine or diisopropylethylamine, or similar bases, etc. such as pyridine. Suitable
solvents are dimethoxy ether, tetrahydrofuran, or halogenated sotvents, preferably THF.
The reaction is most efficent when the reaction temperatures are kept between -10°C and

20  0°C. At lower temperatures incomplete reaction occurs and at higher temperatures, the
solution tums dark and the product yield drops.

The compounds of formula (FV)-Scheme 1 may be prepared by reacting a
compound of the formula (V)-Scheme I, R4CHO where R4 is as defined herein, with

ArS(O)pH and formamide with or without water removal, preferably under dehydrating

25  conditions, at ambient or elevated temperature e.g. 30° to 150°, conveniently at reflux,
optionally in the presence of an acid catalyst. Alternatively trimethysilylchloride can be
used in place of the acid catalyst. Examples of acid catalysts include camphor-10-
sulphonic acid, formic acid, p-toluenesulphonic acid, hydrogen chloride or sulphuric acid.

An optimal method of making an isonitrile of Formula (Ila) is illustrated below,

30  in Scheme XI, and in the Examples section, Example 10 herein.



WD 96/ 21452

PCT/ US96/ 00546 —-- 30

wherein Ris preferably alkyl, aryl, arylalkyl noieties well known to those
skilled in the art. Reaction conditions, such as solvents, bases,

t enper at ur es,w@bdnie®r e simlar to those il lustrated REXY[IGEFESed
above for the isolated imne as shown in Schene VII. One skilled in

the art would readily recogni ze that under e ci rcunstances, the in situ
5 formation of the inmne may requife dehydrating donditions, or magoz
require acid catal ysis. formamide NHCHO Tol

PG [err] CHO  mmsc Anot her 2
conmpounds of For nul is s v oef o Gm!ﬂzhe% .
difficulty associ th i sofsgen ngl t rimdinel 9% alde

I s possible to hydrol yge the acetal BPtoal dehyde 8 |as descri hed i n
Exanpl e 3, part b. The al dehydso%d, fpprned ip situ, dan be treateds
sequentially with a i -

SO, Tol O-:ga"'“‘ SO.Tol
3

NHCHO EtN - NC
~1010 0 °C
30 min
70% vield

SCHEME XI

The conversion of the substituted aldehyde to-the tosylbenzyl formamide may be
5  accomplished by heating the aldehyde, 1-Scheme XI, with an acid, such as p-toluene-
sulfonic acid, formic acid or camphorsulfonic acid; with formamide and p-toluene-
suifinic acid funder reaction conditions of about 60°C for about 24 hours]. Preferably,
no solvent is used. The reaction, may give poor yields (< 30%) when solvents, such as
DMF, DMSO, toluene, acetonitrile, or excess formamide are used. Temperatures less
10 than 60°C are generally poor at producing the desired product, and temperatures in
excess of 60°C may produce a product which decomposes, or obtain a benzylic bis-
formamide 2- Scheme XI. In Example 23 (a), described in WO 95/02591, Adams et al,,
synthesizes 4-Fluorophenyl-tosylmethylformamide, a compound of Formula (IV)
-Scheme I, wherein p = 2. This procedure differs from that presently described herein in
15  Example 10 by the following conditions, using the sodium salt of toluene sulfinic acid,
neat which process results in uneven heating, lower yields and lower reproduceability
then the present invention, as described herein which uses sulfinic acid and allows for
nse of non-agqueous conditions.
Conditions for making o.~(p-Toluenesulfonyl)-4-fluorobenzylisonitrileas
20  described in Example 23 (b), of WO 95/02591, Adams et al., used as a solvent MeCl to
extract the product and DME as solvent. The present invention improves upon this
process by utiizing less expensive sotvents, such as THF and EtOAc to extract. Further
higher yields are obtained by recrystalizing with an alcohol, such as 1-propanol, although
other alcohals, such as methanol, ethanol and butanols are acceptable. Previously, the
25  compound was partially purifed using chromatography techniques, and hazardous
solvents for additional purifications.



prinmary amine, ethyl acetate, and NaHCO err] to formthe correspondi ng

[ r act ed—nmto—tire—ethyt acet at e.--Adet-t+ofr——

of the isonit’rile, a car bonat e base 15 and DVF allows for the formati on

of the 5-(4-pyrimdinyl)-imdazoles, wherein R2 and R4 are as

defi ned heoaispifser Fornmul a (A) conpounds. WO 96/ PLABIB6/00546

PCT/ US96/ 00546 31 [err]

ft The preferred3®t hod of synthesis_ for conpounds

of Formula (1) al sMMF‘B@%ﬂW“’f‘m presenyinvengion isthe synthesis of e fesyhbgrzylor
I ntroducti on cbrmamifé CYrhpound alckigved iy @acting the bisformardide ﬂltemmedlate 2- Sthemier |

b
Ger okt P yer o8 wit?h- *&Wﬁga%rﬁeﬁ?‘@%wﬂm%%@? 2 SlE R e
bel ow, conpourifPm theylde agepmplished by haptin de wish Sermamide, jn s suible
used as a pgr ecsurv&mrwmamcptm ssnﬁmnxatseﬁeﬁwaxmmexﬁwcmﬁrmﬁ%m aRd DMBO of

formula (I). |1 ?m; cyl ”!a;a Em! I zed

to t he net ikl s?ﬁs I N qlf nol e? &%%&QQC@MW(%? ﬁﬁﬁéh{d% i

modi fied to a notlimited @tlgtgrogen clngp@ pgqalggpsulfomc acid, camphorsulfomc acid, and other
anhydrous acids. The reaction can be conducted at temperatures ranging from about

259C to 110°C, preferably about 50°C, suitably for about 4 to about 5 hours, longer
10  reaction times are also acceptable. Product decomposition and lower yields may be '

observed at higher temperatures (>70°C) at prolonged reactions times. Complete

conversion of the product generally requires water removal from the reaction mixture.

Preferred conditions for converting a bis-formamide derivative to the tosyl
benzyl formamide are accomplished by heating the bisformamide in a suitable solvent

15  with an acid catalyst and p-toluenesulfinic acid. Solvents for use in this reaction
include but are not limited to toluene, and acetonitrile or mixtures thereof. Additional
mixtures of these solvents with DMF, or DMSO may also be used but may result in
lower yields. Temperatures may range from about 30°C to about 100°C.
Temperatures lower than 40°C and higher than 60°C are not preferred as the yield and

20 - rate decreases. Preferably the range is from about 40° to 60°C, most preferably about
50°C. The optimal time is about 4 to 5 hours, although it may be longer. Preferably,
acids used include but are not limited to, toluenesu¥fonic acid, camphorsulfonic acid,
and hydrogen chioride and other anhydrous acids. Most preferably the bisformamide is
heated in toluene:acetonitrile in a 1:1 ratio, with p-toluenesulfinic acid and hydrogen

25  chloride.

Another embodiment of the present invention is the preferred synthetic route for
synthesis of the tosylbenzyl formamide compound which is accomplished using a one-
pot procedure. This process first converts the aldehyde to the bis-formamide derivative
and subsequently reacts the bis-formamide derivative with toluenesulfinic acid. This

30  procedure combines the optimized conditions into a single, efficient process. High
yields, >90% of the aryl (tosyl) benzylformamide may be obtained in such a manner.

Preferred reaction conditions employ a catalyst, such as trimethylsilyl chloride
{TMSCI), in a preferred solvent, 10luene:acetonitrile, preferably in a 1:1 ratio. A reagent,
such as TMSC] , is preferred which reacts with water produced therein and at the same

35  time produces hydrogen chloride to catalyze the reaction. Also preferred is use of
hydrogen chioride and p-toluenesulfonic acid. Therefore, three suitable reaction
conditions for use herein include 1) use of a dehydrating agent which also provides
hydrogen chloride, such as TMSCI or p-toluene sulfinic acid: or by 2) use of a suitable
dehydrating agent and a suitable source of acid source, such as but not limited to,




WO 96/ 21452 PCT/ US96/ 00546
[err] e Anot-her embodi ment of the present

i nvention is the novel hydrolysis of 2- 5 t hi onet hyl - pyri m di ne acet al
to 2-thionethyl pyri m dine al dehyde, as shown in Schene X bel ow.

Hydrol ysi s @lpdsBfusacetal to al dehyde using various known r @ggiusdeioosse
condi ti ons, such as formc acid, did not produce a satisfactory yield
of the al dehyde, <13% was obt ai ned. @%e net hod of synthesis involves
the use of AcOH dampbetsyifenic aaid. \hydriogenahlarisie-or p-toluenasulfonivt axil; khd By G acive |

under heating CaRflydra@iiBconBitiRhe sl o iR d288RIpid fefmo®aIRY WatePland Hbifd'hn Scid i o
10 Heat i ng CO”C%B#' WS“OKIHP? ude II.arrper atures from about G(STerr to
g5[err] C, preferatyt MR olga Sullinicacidn o |1 to about 80[err]C as hi gher

tenperatures show a darkening of the reaction mxture. After the
reaction i's gonpl et ethrigdlnds of th fBrrhuila AR Wird Pis3IR4Y alSPR PrigR Ry AL M g 2N
the in the presence of a strong base 2 compound of the formnia (VI) -Scheme I, R4CH2NC

with a compound of the formula (VII)-Scheme I, ArSO;L| wherein R4 and Ar are as
defined herein and L is a leaving group such as halo, e.g. fluoro. Suitable strong

bases include, but are not limited to, alky! lithiums such as butyl lithium or lithium

16 diisopropylamide (Van Leusen g1 al., Tetrahedron Letters, No. 23, 2367-68 (1972)). '

The compounds of formula (VI)-Scheme I may be prepared by reacting a
compound of the formula (VHI)-Scheme I, RgCH2NH2 with an alky! formate (e.g.
ethylformate) to yield an intermediate amide which can be converted to the desired
isonitrile by reacting with well known dehydrating agent, such as but not limited to

15  oxalyl chleride, phosphorus oxychloride or tosyl chloride in the presence of a suitable
base such as triethylamine.
. Alternatively a compound of the formula (VIII) - Scheme I may be converted to
a compound of the formula (VI)- Scheme I by reaction with chloroform and sodium
hydroxide in aqueous dichloromethane under phase transfer catalysis.
20 - The compounds of the formula (III) - Scheme I may be prepared by reacting a
compound of the formula R1CHO with a primary amine RoNH>.

The amino compounds of the formula (VIHI) - Scheme I are known or can be
prepared from the corresponding alcohols, oximes or amides using standard functional
group interconversions.

25

Suitable protecting groups for use with hydroxy! groups and the imidazole
nitrogen are well known in the art and described in many references, for instance,
Protecting Groups in Organic Synthesis, Greene T W, Wiley-Interscience, New York,
1981. Suitable examples of hydroxyl protecting groups include silyl ethers, such as t-

30  butyldimethyl or t-butyldiphenyl, and alkyl ethers. such as methyl connected by an
alkyl chain of variable link, (CR]0R20)n. Suitable examples of imidazole nitrogen
protecting groups include tetrahydropyranyl.

Pharmaceutically acid addition salts of compounds of Formula (I) may be
obtained in known manner, for example, by treatment thereof with an appropriate

35 amount of acid in the presence of a suitable solvent.

METHODS OF TREATMENT
The compounds of Formula (I) or (II) or a pharmaceutically acceptable salt
thereof can be used in the manufacture of a medicament for the prophylactic or



acetic acid is renoved. A nore preferred procedure involves heatr ng the
acetat-in 3N —HCL at 406[err]C for 18-hotrs—eootHng—and extracttng-the

bi carbonate neutralized solution 15 into EtOAc. Exanples of these two
pr ocedures are described herein as Exanples 6b and 25. [err]
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The final 2-am nopyrimdin-4-yl imdazoB®8 conpounds of Fornmula (1). as well
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and 3) oxidati on o€ompeunds nﬁfdmhtammﬂlb mectapwlmhfrmhxbung/grwmmhmtory

corr espond§ Ngeyrokines, s&%'aﬁ%‘ldﬂ. 6, T OMRCTNDY arfdl 570 HidFefdFE Bf usWiih Ehe}zﬂ:? geg! red

am ne. ese_schemmes ein are r ent ed
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resul tant R[] ewell apmse:t!erﬂwpytordeaveﬁdymkmm q:tmnpdrtaixmdla{-mcai]nﬂammamw any
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can be prepared r| mar)gea e. é ul t abl e R4 can
be added via PRE" WP'PFX ‘F’@" 'Efﬁﬂse"f it in contro ‘“g"ﬂ‘? C‘E%?MWH@IM MERY mul a

(1ra), |nl(Bchefthede,dmmpsMespr epar ed by the rret hods of van Leusen et

al., supra. For exgaspk .t ) Egﬁ,y
pr epared by degxdr tr ounm" %%@@“ egrre&fmklvﬁ'nerel n
Ar, R4 and § EFSWQF’é’Pﬁe“ngl@ effective Cytokingrintegfsring

de hy drating aamoins of mc:bmphmnp b Egrmuld @) ooy} bt ® phatmaceatically laceeiptable sdlz,
thionyl chlorgdes.s Pphosgene, or tosyl chloride in the presence of a suitable

base such as
15
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In particular, compounds of Formula (I) or (II) or a pharmaceutically acceptable
salt thereof are of use in the prophylaxis or therapy of any disease state in a human, or
other mammal, which is exacerbated by or caused by excessive or unregulated IL-1, IL-8
or TNF production by such mammal's cell, such as, but not limited to, monocytes and/or
macrophages.

20 Another aspect of the present invention are wherein compounds of Formula (A),
Formula (I} and Formula (II) are capabie of inhibiting inducible proinflammatory
proteins, such as COX-2, also referred to by many other names such as prostaglandin
endoperoxide synthase-2 (PGHS-2) and are therefore of use in therapy. These
proinflammatory lipid mediators of the cyclooxygenase (CO) pathway are produced by

25  the inducible COX-2 enzyme. Regulation, therefore of COX-2 which is responsible for
the these products derived from arachidonic acid, such as prostaglandins affect a wide
variety of cells and tissues are important and critical inflammatory mediators of a wide
variety of disease states and conditions. Expression of COX-1 is not effected by
compounds of Formula (I). This selective inhibition of COX-2 may alleviate or spare

30  ulcerogenic liability associated with inhibition of COX-1 thereby inhibiting
prostoglandins essential for cytoprotective effects. Thus inhibition of these pro-
inflammatory mediators is of benefit in controlling, reducing and alleviating many of
these disease states. Most notably these inflammatory mediators, in particular
prostaglandins, have been implicated in pain, such as in the sensitization of pain

35  receptors, or edema. This aspect of pain management therefore includes treatment of

neuromuscular pain, headache, cancer pain. and arthritis pain. Compounds of Formula

(1) or a pharmaceutically acceptable salt thereof, are of use in the prophylaxis or therapy

in a human, or other mammal, by inhibition of the synthesis of the COX-2 enzyme.



triethylam ne or diisopropylethylamne, or simlar bases, etc. such as
pyridine. Suitable sol vents are di net-hoxy ether, tetrahydrofuran, or
hal ogenat ed sol vents, preferably THF. The reaction is nost efficent
when the reaction tenperatures are kept between -10[err] C and 20 O[err]C.
At | ower tenggssdiiges | nconpl ete reaction occurs and at hi ghmorussenosss
tenperatures, the solution turns dark and the product yield drops.
The conpounds of fornmula (IV)-Scheme | may B¥ prepared by reacting a

conpound of the forrrul Acgopingly HbapresenripsentiaHuovides:aamethed of inhibitiag theef | ned
herein, with yihestsQOE COX- 2 Whadiconfirisey ddetEnisikding efféclivitinioutfbd
acel

reanaI preferabl r 0

el evat ed t enper at S%frgﬂ@ﬂl%ofg%?y% {”naq& errﬁi&ﬂg VEn lgn fﬁig’gp?n{-lﬁ sent
optionally in theumeesm mvxéms fars methad af p@phylw:mwwewuman or orher
trinethysilyl cBl omaind by ilbiton of theSghthésis &'mofoérﬂﬁnaCl d catal yst.

Scarpl s of a0 €5t oy ol » “%?@af%wf.uw s g il ©
An optinal nethod ﬂzﬁprn@mwgofamrh marmammakin peedthemefl which comprises admpinistering tod
bel ow, 30 in SchegiB mimmakRleffétive 8mbui HP h e6mpamb bP FormfuledIPbaIr @r HeT ei n.
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10 There are many disease states in which excessive or unregulated JL-1
production is implicated in exacerbating and/or causing the disease. These include
rheumatoid arthritis, osteoarthritis, stroke, endotoxemia and/or toxic shock syndrome,
other acute or chronic inflammatory disease states such as the inflammatory reaction
induced by endotoxin or inflammatory bowel disease, tuberculosis, atherosclerosis,

15  muscle degeneration, multiple sclerosis, cachexia, bone resorption, psoriatic arthritis,
Reiter's syndrome, rheumatoid arthritis, gout, tranumatic arthritis, rubella arthritis and
acute synovitis. Recent evidence also links IL-1 activity to diabetes, pancreatic 8 cells
and Alzheimer's disease.

In a further aspect, this invention relates to a method of inhibiting the

20  production of TNF in 2 mammal in need thereof which comprises administering to said
marmmal an effective amount of a compound of Formula (I) or II) ora
pharmaceutically acceptable sait thereof.

Excessive or unregulated TNF production has been implicated in mediating or
exacerbating a number of diseases including rheumatoid arthritis, rheumatoid

25  spondylitis, ostecarthritis, gouty arthritis and other arthritic conditions, sepsis, septic
shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, adult respiratory
distress syndrome, stroke, cerebral malaria, chronic paimonary inflammatory disease,
silicosis, pulmonary sarcoisosis, bone resorption diseases, such as osteoporosis,
reperfusion injury, graft vs. host reaction, allograft rejections, fever and myaigias due

30 to infection, such as influenza, cachexia secondary to infection or malignancy, cachexia
secondary to acquired immune deficiency syndrome (AIDS), AIDS, ARC (AIDS
related complex), keloid formation, scar tissue formation, Crohn's disease, ulcerative
colitis and pyresis.

Compounds of Formula (I) are also useful in the treatment of viral infections,

35  where such viruses are sensitive to upregulation by TNF or will elicit TNF production
in vivo. The viruses contemplated for treatment herein are those that produce TNF as a
result of infection, or those which are sensitive to inhibition, such as by decreased
replication, directly or indirectly, by the TNF inhibiting-compounds of Formula (I) or
(II). Such viruses include, but are not limited to HIV-1, HIV-2 and HIV-3,



The conversion of the substituted al dehyde to the tosyl benzyl formam de nmay

be =5~ acconptTshed by freating the al dehydes—t=Scheme—Xt—wthr—af—acte——

such as p-tol uene- sul fonic acid, formc acid or canphorsul fonic
acid; with formam de and p-tol uene- sulfinic acid [under reaction
condi ti onswoberafaszit 60[ err] C for about 24 hours]. PreferalPCy{Us96/00546 no
sol vent is used. The reaction may give poor yields (< 30% when solvents,
such as O, toluene, aceto rile, or_excess forrram de are

used. Tenper at &sgm%%%mié?wﬂawﬂem@ﬂdf@vm%%ﬂmey 2pB ot ¥irusss.seefci ng
t he desired prcabat notamdteﬂ mnﬁuwsth&r ami Herpes Siapier s swccdrdin@lyein 4 forthery

d d
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et al, Beps 'HWW&S mamEatAsound of
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t hat presentl y é*] Q‘QP”C%{&%" ¢ Exanpl e 10 by the follow ng

condi tions, using t uene sul finic_acid, neat

whi ch process resul t@mﬂ?“%ﬁf&fmga D95 (1D raagealsq heised; inasspciasinn with the
r epr oduceabi | i tveterinary treatnfehnof mammais 6thér than/if humans, itfeed ©8 Mihitidsh GTSINF N

whi ch uses sul fiphGae! fk%oﬂlggﬁHdgdé%a%e? for Jreptment, \iifaplniR) o P RS crically,

condi ti ons.

[err]-(p-T enewmabﬁmydmwmmym@@mmve,mm pagicylar pisdl i n
Exanpl e 23 (b) ,infetridh@ Bﬁixﬂélé&dfsnélﬂ&ime@incﬁhe,,bw&eﬂoﬁﬁnﬁe@@lléﬁﬁﬁmﬂbﬂ to
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wi th an al coholimnfun6fefiRfendy Wﬂmi boﬁhéﬁﬂuﬂibdeﬁcxenc @il lor admimhol s, such as

nmet hanol , ha ?il g evl ousl y, the 25
conmpound ngtg pgﬁh ap&f pur usl ng c “[&%roZ%)h t echni ques, and
hazar dous sol \he gergpaupds aﬁ&m%@) or;im Ry e!ae psed topically in thewp
96/ 21452 treatment or prophylaxis of topxcal disease states mediated by or exacerbated by

PCT/ US96/ 00546 of t resent vention
is the synt hes'e%cce&w%%o%e?mdg%q?gyfucﬂasg;?ﬁ., g’feﬂgﬁf e‘?’d’ Hgﬁ ged by
reacting the biieintss erapmal@sonasisrand gther inflamn@tdry skin condmonsxucmstsnnbum,
p-t ol uenes@bf i Ahfanifadry dyp céﬁulﬁorfsr@&@dxﬁgf@bxﬁ@i&xﬁns.wﬁ! %eixh 2%y Gthert he

y

al dehyde wi th FSPHERASa el PaRBOR " o vent wi th aci d catal ysis.
Sui t abl e sol vents auC@mpgmﬂ@méFoaméaﬂm IDIhaye adsgrheen shownBdnhibit the  or
m xt ur es t her e@hoduborrofIBISB¢IMEASukiR B ENAPY SAccORTingl¥ I WPurttier hdpBciadhis and
i nclude but ar §nvention relates to a method of inhibiting the production of IL-8 in 2 mammal in need
25  thereof which comprises administering to said mammal an effective amount of a
compound of Formula (I) or a pharmaceutically acceptable salt thereof.

There are many disease states in which excessive or unregulated IL-8
production is implicated in exacerbating and/or causing the disease. These diseases are
characterized by massive neutrophil infiltration such as, psoriasis, inflammatory bowel

30  disease, asthma, cardiac and renal reperfusion injury, adult respiratory distress
syndrome, thrombosis and glomerulonephritis. All of these diseases are associated
with increased IL-8 production which is responsible for the chemotaxis of neutrophils
into the inflammatory site. In contrast to other inflammatory cytokines (IL-1, TNF,
and IL-6). IL-8 has the unique property of promoting neutrophil chemotaxis and

35 actvation. Therefore, the inhibition of IL-8 production would lead to a direct
reduction in the neutrophil infiltration.

The compounds of Formula (I) or (II) are administered in an amount sufficient
10 inhibit cytokine, in particalar IL-1, IL-6, IL-8 or TNF, production such that it is
regulated down to normal levels, or in some case to subnormal levels, so as to




not limted to hydrogen chloride, p-toluenesulfonic acid, canphorsulfonic
acid, and ot her anhydroeus aci ds. The—+eaction can be conducted at

t enperatures rangi ng from about 25[err]C to 110[err]C, preferably
about 50[err]C, suitably for about 4 to about 5 hours, longer 10 reaction
tines are a‘k,ﬁ ,g,ggzept abl e. Product deconposition and | ower pyiressémesasy be
observed at er- tenperatures (>70[err]C) at prolonged reactions tines.
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chl ori de (IMRGL)8 of TNF) d8agbsifansiatichal svent; or t ol uene: acetonitrile,
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reaction

agent which al so r@d%ﬂn.%qgegm%sxﬁ i rogeﬁl H}forl E‘Mbg?ﬁndﬁén%g: Ir. 89
p-tol uene sul fi nbscT%l&ceusmgmyheewoe@@edp by raleasedy shch as but notfigited tolli- hdLafyent
and a suitabts® senmcs: Afdisaadedratainivifch. fud Gristanse, ILA1 mainaﬁorra:nmpoheho and whose

\F/,\g.l_? (LSJ/SSZJ éfgg 546 production or action, is exacerbated or secreted in response to TNF, would therefore be
considered a disease stated mediated by TNF.
As used herein, the term "cytokine” refers to any secreted polypeptide that
affects the functions of cells and is a molecule which modulates interactions between
30 cellsin the immune, inflammatory or hematopoietic response. A cytokine includes, but
is not limited to, monokines and lymphokines, regardless of which cells produce them.
For instance, a monokine is generally referred to as being produced and secreted by a
mononuclear cell, such as a macrophage and/or monocyte. Many other cells however
also produce monokines, such as natural killer cells, fibroblasts, basophils, neutrophils,
35 endothelial cells, brain astrocytes, bone marrow stromal cells, epideral keratinocytes
and B-lymphocytes. Lymphokines are generally referred to as being produced by
lymphocyte cells. Examples of cytokines include, but are not limited to. Interlenkin- |
(IL-1), Interleukin-6 (IL-6), Interleukin-8 (IL-8), Tumor Necrosis Factor-alpha (TNF-
o) and Tumor Necrosis Factor beta (TNF-8).
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canphorsul foni ¢ acid, hydrogen chloride or p-toluenesul fonic acid; and 3)
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parnticular, for the first time 2 definitive signal transduction pathway can be prescribed to

the action of lipopolysaccharide in cytokine production in macrophages.

The cytokine inhibitors were subsequently tested in a number of animal models
for anti-inflammatory activity. Model systems were chosen that were relatively
30 insensitive to cyclooxygenase inhibitors in order to reveal the unique activities of

cytokine suppressive agents. The inhibitors exhibited significant activity in many such

in vivo studies. Most notable are its effectiveness in the collagen-induced arthritis

model and irhibition of TNF production in the endotoxic shock model. In the latter

study, the reduction in plasma level of TNF correlated with survival and protection

35 from endotoxic shock related mortality. Also of great importance are the compounds

effectiveness in inhibiting bone resorption in a rat fetal long bone organ culture system.

Griswold et al., (1988) Arthritis Rheum. 31:1406-1412; Badger, et al., (1989) Circ.

Shock 27, 51-61: Votta et al.,, (1994)in vitro. Bone 185, 533-538; Leeet al., (1993). B

Ann. N. Y. Acad. Sci. 696, 149-170.
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PCT/ US96/ 00546 t herapeutic treatnent- of any di sease state in a
human, or other mamral, which is exacer bated or caused by excessive
or unregulated cyt oki ne production by such manmal 's cell, such as
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For mul a (I & are capabl e of inhibiting proinflamatory 5

cytoki nes, such as IL-1, IL-6, IL-8 and TNF _and are therefore of use in
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Formula (1). ThidY @eraeeﬂméwmwlen%mwwwye avmbwc&trt% BrteMar e 30
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Most nolt abljy25t hese i nMfie3NamiaenticAPchnaér@ntployed uﬁ?b& lfﬁﬂé:ﬁﬁlple, either asohd or
o ‘pain 35 roeoBtlE BB i ALt Bebor BRI slchost Wi ARy, o, o
i ncl udes tr eat nmePfctipfacacia, magnesium stearate, stearic acid and lhe like. Exemplary of liguid
carriers are syrup, peanut oil, olive oil, water and the like. Similarly, the carrier or
diluent may include time delay material well known to the art, such as glyceryl mono-
30  stearate or glyceryl distearate alone or with a wax.

A wide variety of pharmaceutical forms can be employed. Thus, if a solid
carrier is used, the preparation can be tableted, placed in 2 hard gelatin capsule in
powder or pellet form or in the form of a troche or lozenge. The amount of solid
carrier will vary widely but preferably will be from abont 25mg. to about 1g. Whena

35  liquid carrier is used, the preparation will be in the form of a syrup, emulsion, soft
gelatin capsule, sterile injectable liquid such as an ampule or nonaqueous liquid
saspension.

Compounds of Formula (I) may be administered topxcally that is by non-
systemic administration. This includes the application of a compound of Formula (I)
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25  fatty acid such as steric or oleic acid together with an alcohol such as propylene glycol
or a macrogel. The Formulation may incorporate any suitable surface active agent such
as an anionic. cationic or non-ionic surfactant such as a sorbitan ester or a
polyoxyethylene derivative thereof. Suspending agents such as natural gums. cellulose
derivatives or inorganic materials such as silicaceous silicas, and other ingredients such

30  aslanolin, may also be included.

Drops according to the present invention may comprise sterile agueous or oily

solutions or suspensions and may be prepared by dissolving the active ingredient in a
suitable aqueous solution of a bactericidal and/or fungicidal agent and/or any other
suitable preservative, and preferably including a surface active agent. The resulting

35  solution may then be clarified by filtration, transferred 1o a suitable container which is
then sealed and sterilized by autoclaving or maintaining at 98-100°C for haif an hour.
Alternatively, the solution may be sterilized by fiitration and transferred to the container
by an aseptic technique. Examples of bactericidal and fungicidal agenis suitable for
inclusion in the drops are phenylmercuric nitrate or acetate (0.002%), benzalkonium



reperfusion injury, graft vs. host reaction, allograft rejections, fever
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ascertained by those skilled in the art using conventional course of treatment
determination tests.
The invention will now be described by reference to the following biological
30 examples which are merely illustrative and are not to be construed as a limitation of the
scope of the present invention.

BIOLOGICAL EXAMPLES
The cytokine-inhibiting effects of compounds of the present invention were
35 determined by the following in vitro assays:
Interleukin - 1 (IL-1) : Human peripheral blood monocytes were isolated and
purified from either fresh blood preparations from volunteer donors, or from blood
bank buffy coats, according to the procedure of Colotta et al, J Immunol. 132. 936
(1984). These monocytes (1x106) were plated in 24-well plates at a concentration of 1-
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Y Sigma ngemlcais Co.) was then added (100 ng/ml in 10 ml phosphate buffered saline)

25  and cultures incubated for 16-18 hours at 37°C in a 5% CO2 incubator. At the end of
the incubation period, culture supernatants were removed from the cells, centrifuged at
3000 rpm to remove cell debris. The supernatant was then assayed for TNF activity
using either a radio-immuno or an ELISA assay, as described in WO 92/10190 and by
Becker et al., J Immunol, 1991, 147, 4307. The compounds of Formula (1), as

30 evidenced by Examples 1 to 24 were shown to be inhibitors of in vitro TNF produced
by human monocytes.

IL-1 and TNF inhibitory activity does not seem to correlate with the property of
the compounds of Formula (I} in mediating arachidonic acid metabolism inhibition.
Further the ability to inhibit production of prostaglandin and/or leukotriene synthesis,

35 by nonsteroidal anti-inflammatory drugs with potent cyclooxygenase and/or
lipoxygenase inhibitory activity does not mean that the compound will necessarily also
inhibit TNF or IL-1 production, at non-toxic doses.




b) a down regul ation, at the genomc |level, of excessive in vivo |evels of
t he cytokine (IL-1 IL-6, IL-8 or TNF) in a human to normal or
sub-normal | evels; c) a down regulation, by inhibition of
the direct synthesis of the cytokine (IL-1, IL-6, IL-8 or TNF) as a
postransl ati @Alsnt gnt; or 20 d) a down regul ati onpcatushéndsss
transl ational |eve of excessive in vivo levels of the cyt oki ne
(re-1, IL-6, 1L-8 or TNF) in a human to norggl or sub-normal |evels.
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treatment of a HI V4 Ef"%&fee‘ﬁsc H’&ﬁ'"e Tacorp Eﬁq"s"‘l‘ﬁﬁw’@g‘t@ﬂc’?h@s the
(a) the initidiioabooadbdied metiod fersareering firuBs weldentify tonpdundswhict imeracovith/aide d

T cell- bind to the cytokine specific binding protein (hereinafter CSBP). However, for purposes
herein the binding protein may be in isolated form in solution, or in immobilized form, or
may be genetically engineered to be expressed on the surface of recombinant host cells
such as in phage display system or as fusion proteins, Alternatively, whole ceils or

30  cytosolic fractions comprising the CSBP may be employed in the creening protocol.
Regardless of the form of the binding protein,.a plurality of compounds are contacted
with the binding protein under conditions sufficient to-form a compound/ binding protein
complex and compound capable of forming, enhancing or interfering with said
compiexes are detected.

35 Representative final compounds of Formula (I), Examples 3 to 27 all
demonstrated positive inhibitory activity, such as from a binding IC50 of about 0.18 to
5 micromolar, in this binding assay, except for Example 12 which compound was not
tested.
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Activation of effects of ¢qmpoup IF%'PB]P )pnibpmar BG EFG?F“?J?PB%‘&'HBF’S/“ i on has
been observed snmuma‘d‘!mmtmmbyteéo systems upon stinulation by a wide

spect rum ok Siiyghld: a? BRGSO EPhresd iofatt from burdBflud bEat ment
wth Ilpopoly rorn y cyto nes suc as_1n %rleukln-
1 and t unor n@emsgqsén%@ms Fﬁv@&e??sqsp%eramewy%w speed 3t 2 & WPl 1p e
gr esent | an&mﬂaténndmnowedltwimhaﬁfﬁormﬁmUMIs@ple)namﬂMI%lh?men been
etermned to p38/ RK

ki nase acti vi t‘&?s"?ﬁ%’?g“%ﬁ BI tors_ are %lﬁ ?&@%MWrm ni n t he

si gnal i ng pat ungware added at YWW%F‘P‘ERWBF%AW'A%ﬂ@éﬁ 1% for 10 mintes.
particul ano f QPStws atidedsdt S0 ingivell (tihditetehzyinesexprossion) and intudied oveptigivagy can
be prescribed hge. B it b iRrBled ArRIRA! VLS Bkt Eola PESY LA LD were

productlon I nmact O

subsequent | y $¥e8 &Y qu' afméasbaffermwﬂ {RH 7.5, 150mMN NaCl, 1% NP40,
anti -i nf | ammaQEw s dedzychdiire 0. 1% \SDS; BROUAREDNASSE 01 % TRITONDE 106 1M Vel y

activiteq. of PWSF 167 k%ﬁ?‘@ﬁ%?%%ﬁw@%%#@e@ Tyrp@ o Rt et PR L ord; 31°

significad® asin \ﬁtt49C] to remene dabripand the SOIPHCWWns‘Yﬁ@P@@lembﬁBAﬁEL e are
it f, gf I ectiv feﬂ_ﬁi_ﬂﬁsxs azg‘h@nc (I*rbt@ﬁx%@%dr&d&l 6@t€heeget Wérk trafsferred ommmbt ﬁﬁwlﬂet t
inhibition o e e ox| C e latter
study, the re&ff’%&b{%ﬁ% é}f?fﬁ&f Sg‘?&ﬂﬂﬂ s%ﬁ‘{fgtﬁlg enigw\ﬁ%br r¥val and
protection 35pretieaiad éqmsc bsurdn m&x%maowhﬁ% nonyfat gy duills f Afgravashing

i mpor t ?_nce are ﬁ:ﬁb%aﬁpmt # buffer, the?&efnﬂﬁ'idewwlﬁ?icﬁbé@d wzlhlahl'zml)@:lbﬁm\%fa d et
resorptio in_a rat fetal on UL e St em l, SWO e
O P l0089" Apionpitisr e aRbsshith  POHS 8301 0t iich otp aRerum o SRS 1D

Shock 27, 51- 6 PBS{jveen withal % BS@l@gq:)a kpuy withsontiwaes smkmgsz'h%mbtaeew aI

(1993). B washaBX H. PBS/TWeathnd B5dn- in€fdRied Wil 21173D00 dilution of hoY¥eradtsh2 1452
PCT/ US96/ 00546

peroxidase conjugated donkey antiserum to rabbit Ig (Amersham) in PBS/Tween with
19 BSA for one hour with continuous shaking. The membrane was then washed 3X in
25 PBS/Tween and the ECL immunodetection system (Amersham) was used to detect the

level of expression of prostaglandin endoperoxide synthases-2.

RESULTS: The following compounds were tested and found to be active (inhibited
LPS induced PGHS-2 protein expression in rank order potency similar to that for

30 inhibiting cytokine production as noted in assays indicated):
1-[3-(4-Morpholinyl)propyl}-4-(4-fluorophenyl)-5-(4-pyridyl)imidazole, a
representative compound of Formula (I);
6-(4-Fluorophenyl)-2,3-dihydro-5-(4-pyridinyl)imidazof2,1-b]thiazole;
Dexamethasone

35 Several compounds were tested and found to be inactive (up to 10uM):
2-(4-Methylsulfinylphenyl)-3-(4-pyridyl)-6,7-dihydro-(5H)-pyrrolo[ 1 2-a]imidazole
rolipram ; phenidone and NDGA. None of the compounds tested was found to
inhibit PGHS-1 or cPLA2 protein levels in similar experiments.



In order to use a conpound of Formula (1), (Il) or (A or a

phar maceutical |y accept abte salt thereof in therapy, it wll

normal |y be Fornmul ated into a pharmaceuti cal conposition in
accordance with standard pharmaceutical practice. This invention, 5
therefore, {Lgoemdates to a pharmaceutical conposition conRitesSssgosas

ef fective, non- toxi ¢ amount of a conpound of Forrmula (1) or (I1)
and a pharnmaceutically acceptable ceggyier or diluent. For purposes
herein, in the MSMNTHETICEBXAMPLESsection, conpounds of Fornul a

(1) and (A) are incl qged,veRi@\diti Wlﬁ gdP)Yre?é@anf Il olloWi aﬂples

Formula (1). 10 or [maceu
acceptabl e salts ‘“fl}\‘g"r%f“eéﬁ%cﬁmm“vea’b‘ﬂ“&? F%'?if‘)‘ UPi3ugH & 3/?3 of
I ncor porating suthe pragencmnmneﬂﬂlltglnpmamdsramgﬂeamdegnges oenugradeaawsobientsm

t e
A e M i e A

be adm ni age forns prepared by conbini ng a
conpound of 15  For Inuﬁmsﬁnhx):phs,tahtenpuaimdaxphmdmmenﬁghdaxacr|Mmspectra

according to conyppt m:f (1)
may al so be adm ni st onventll on @%ctro osa gs | n co I na |gn wth
a known, second PH’@F%‘&BW&W‘?‘%@MW spectra were, fesprsied ab s
may i nvol ve noxi 280 MHZwmiINEd Bﬂn;emﬂ mmpmm@emom&as Mn!uxpl@niebmdmated
appr oci at ed ¢ hat bt gl dBublbl e EouahEl B-iulble ahd belhdbadly broad
accept abl e char a&iggpl- Sat éﬂq‘%ﬁtasﬁ%‘m& ytiag eq indicates; Q’ﬁﬁmﬂ%ﬁrﬁm@\“ active
i ngredi ent W th elpaiodlentiof reagém rélativeadrihe peificipillreactantt Flagh chromatography is run

adm nistration aB@ex%&%chi&L' S% %Ilﬁ\&hﬁ; The carrier(s) nust be

"acceptable jn el ng cofpatible with the other

i ngredients df the For mJI at | on and not del eterious to the recipient
thereof. 25 The phar rraceutlcalmr errpl oyed may be, for
exanpl e, either ' : ar riers are
| act ose, terra afpa acaci a,

y . , agad : n,
magnesi um st ear afik, s édluorophenyl i amide; eﬁrﬁﬂlﬁm oép-ﬂupqumzaldehyde
Cﬁr riers are syr 3.1 mildilitets (mexlemaﬁéme) m millibRE (lﬁ%iniﬂéﬁml‘ﬂob&hm&lemﬂ(m 6y,
the carrier to
the art, such as q‘ycer#ngﬁéprﬁ;nﬁ&#&g’ %e %?,?)',ﬁﬁ’ wgﬁ%}?geara quwc:n
or with a wax. ML) weretombined snd hegfed (pipluehe refyx F?F&E'@EPE remgval of 120 ford8pe
enpl oyed. Thus, hf Tae sodledireaction wasdiltted ﬁmlmkemﬂbﬁrﬂrmdaﬁIMWW be

tabl et ed, pl acedyagct@Pﬁe OrL?ngzug rﬁﬁ%é#_ﬁ@oh%; dried (Plawe&nd%n&‘ﬁbkéa flﬂé m

or in the formo

will vary wi del yTesifiuesyas fritpratadywith nmkequﬂmf‘amangyﬁgd invacughieaffond;28. -Wlén
a 35 |iquidscaofthenitletompeithd asaevhite SFIRY (85 B)Nméiting Ipbﬂt (hereinafied @pye 0f9 a
syrup, enul sion, l%gt gelatin capsule, sterile injectable |liquid
such as an anpule or nonaqueous I|oU|d . Sus ensi on.

Conpounds of For Rl a &ifiuoraphenyd-iohifriomelk anigde; dhe Fompaund of ¢xample Hah(25
system ¢ adm ni sigr %k mawl) il mrszom(ﬂooms Wabeoapcptd -36Q andrwith mechamiozl Gtirrthgof

Formula (1) POCI3 (11 mL, 110 mmol) was added dropwise followed by the dropwise addition of

30 E3N (45 mL, 320 mmol) with the temperature maintained below -30°. Stirred at -30°
for 30 min and 5° for 2 b, diluted with CH2Cl2 (300 mL.) and washed with 5% aq
NaCO3 (3 x 100 mL), dried (Na2S04) and concentrated 10 500 mL. This sclution
was filtered through a 12 x 16 cm cylinder of silica in a large sintered glass funnel with
CH2CI2 to afford 12.5 g (53%) of purified isonitrile as a light brown, waxy solid. IR

35 (CH2Cl2) 2130 cml.
c) idine-4- 4- i -3-vllimine: Pyridine-4-
carboxaldehyde (2.14 g, 20 mmolL), 4-(3-aminopropyl)morpholine (2.88 g, 20 mmol),
toluene (S0 mL) and MgSO4 (2 g) were combined and stirred under argon for 18 h.
The MgS04 was filtered off and the filtrate was concentrated and the residue was




WO 96/ 21452
PCFUSS6-00546——externat-ty—t 0 the—eprderms—or—thebuceat—eavtty—and-

the instillation of such a conpound into the ear, eye and nose, such
that the conpound does not significantly enter the bl ood stream In
contrast, wayssgshC admnistration refers to oral, intravercnmsenosss

I ntraperitoneal and intranmuscul ar adm ni stration. 5

Fornul ations suitable for topical adm ni%tration include |iquid or

semi-1iquid reconcepraigiromi 12 ¢ affasd 4-5R @ {97 Ehet thap%wmmﬁw Yellows ki n
to the site of oil fnhaARIRR s hafi SFof aldegde wsed o MR, LHNMRAED3CNHEABHS

oi ntments or paste ratio t he

ove, ear or notsd SRR ERE oo Pl Pasie G5 e SR AE SR G Bey g . b,

adm ni strat|0n191(m 2HY. from 0.001%to 10% w w, for i nstance from 1%to 2%

\?vy ng tght 0.']{ t e o q[%;'s ggbﬁihglmﬂﬁifodxﬁl 1B HERERYD- SRV ﬁ,.:um— é?%
w but prefera cO i erably

fromO0.1%to 1 IgbﬁSmmol),andmecompoEle)q?tge%gnalgég Pding to

t he present i nflddtg, éﬁ mmgl)mcthemlgmlt)amrecmd 0S0Ci d&t7-viszabicyclo- to t he

optonar 1y I ‘*g‘;aﬁtgfg agégga o0
lar to t ho®aFtopwag 19518 b AP iR, m’t Vil $ftent s

fS IOT ag|rol | gm.meqouzsklmbhy?uB@mmmmdmmmagm lftmLham!ﬁnn )

(rjnr)?”s?gr?ggrtguch ﬁ%;gégroma%&gnﬂo r%)ﬁlzgql%)l &ﬁwg?%%e . oi l.

o) t mefde SR 2608 LA Bdkangthan (P NAOH i p

S e?natrg ol ?Id " The phises meraseparatedahd tHeaqgawas iexteactetdowititiadditionhlEtOACt (B x 125

appl i cation. TRy mxx@&m&ea% &fibcoﬁlctsh u&@@aﬁﬁﬁi@%ﬂu@%@%ﬁﬂﬁuﬁn

finely-divjded, or wdered form I n solution or suspensi on
in an aquebus fem @Gl?éﬂlfsmtaffﬂtdcp%/\ﬂfﬂqf)%%‘ﬁlem&?'tda@fé“ﬁﬁ%h ry,
with a greasy or non-greasy base. The base may conprise hydrocarbons such
as hard, oft or liquid paraffw cerol, beeswax, a netallic
soap; a nucilage;” an oil, of natural Qrigi n such as aI nond, corn,
arachi s, cast cFlsARFIRYRM , 5 P QTR AR 25 fatty
acid such as MOr ol el c aC| d toget her with an aI cohol such as

propyl ene g ycgl Ami iR idIRC AR08 ; T Rhde ; may i ncorporate any
sui tabl e surface a agent - ' —anm of cationic or

non-i oni c surfla’&egﬁ(if"%w §§“%F@Braﬁ$lﬂla(ﬁ55§-t 91416?°lh3“dpym“°|§¥9PWyet hyl ene
derivative thatimethyl &eab¢0dhDd.40000) vetdimbitedant hesed @UOOY fordB hul ose

derivatives ory hﬂ%&g%&wg d@icﬁo?&ﬁ?qr@ﬁngel |Ac 'ﬁ?ﬂg’fﬁabﬂ:@%’g and ot her

i ngredi ents suc in Dr ops

according to th® BrR#HO( |§R/E‘h@“@ﬁa¢é§“%é‘fiﬁﬂ¥q‘¥e’i§ @3ig Q4amaban &2 oj |y
sol uti ons 2% s(ueﬁ)mms,lannmeaednwsohmmrmadm i yhedibsecdestritgdiolle Thet | ve

g edi ent i N Beuying mixkith @hewﬁ%raetuhtg{ho%fm&a%gtm)% lpeand/ or

fungi ci dal agen e preservative
preferably i n(HQ?&PW@mH‘dsurface act ive agent The resul ting 35 soI ution
may then be cltgri f i2eq phede The dortipurdl of thet prioticusampt(iicner

which is g, 10 mmol) and 3N HCI (7 3 mL, 22 mmol) were combined and heated to 48° for 14h,
30  cooled, layered with EtOAc (50 mL) and neutralized by the addition of NaHCO3 (2.1g,
25 mmol) in small portions. The aq phase was extracted with EtOAc (5 x 50 mL) and
the extracts were dried (Na2SOg4)and concentrated to afford 0.793 g (64%}) of the title
compound.

35 The compound of the previous step and 4-(3 annnopropyl)morpholme were
reacted by the procedure of example l(c}, above, to afford the title compound as a yellow
oil.
d)
imidazole Following the procedure of example 1(d), above, except using the compound




then sealed and sterilized by autoclaving or maintaining at 98- 100[err]C

for half an hour. Al t errat+vel y, the-selution may be-sterilized by
filtration and transferred to the container “*'py an aseptic technique.
Exanpl es of bactericidal and fungicidal agents suitable for i ncl usi on

in the drop nyl mercuric nitrate or acetate (0.002% pchoessesdsaoni um
WD 66 21 40h WESERSE

PCT/ US96/ 00546 50 44

chloride (0.01% efnite praviondwep i thecimdncdftdrded e Gde &6mpoBod ssbwisitessolide AHNMBYr
t he pr epar@pm s>i; 15@, . PLIs\ B2 1HY, 0628, mgoqu(sd m@r@bo(tﬁli ysﬁg 2H),

al cohol and propy oun ormula (1) ray

be adm ni stered &&vtlg'r él‘&v lﬁhétmﬁ@dﬁyzﬂ) 4340, =i P %lé 69@‘?7t4llﬂnuscul ar,

subcut aneous i nt rassBals,4H)N2.24¢IGE 416 Hz] 2H), 4\84gn/BH). or 5 I ntraperi toneal
adm ni stration. The subcutaneous and intranuscular forns of

parenteral admnistration are generally preferred. Appropriate dosage forms
for such adm ni stration nay be pre convent [ onal t echni ques.
Conpounds of For riif4 : $-{deflwniopheny i

that is by intra : al |nhalat|on admnlstratlon
Appropri ate dosaw such adm ni stratlon, suych as an_aerosql 10
Fornul ati on or a Yk b pidine-4-dimethylacetal- S9aim (327 8o MO T4AS

t echni ques. 10  dissolved in absblate eﬂiaholr(‘ezﬁmﬂa Wamgmmirledqa:bclﬂeﬁee (15t5g, mbe

d f F I I
cr o ar anry he' e o8 S aqdediog e s e ol b SO BRR. 1 Bty
wei ght, pref er abl3®: W%Mammo@lbweiwmﬁwamw lare&aeﬁala@@ylk)mmaﬁ%ut
0.01 Ny t Gndnie mikhse das sitredar Rfug f6r abonIAgDuLse Themixiale wds cOoled ind 0

Sbout 10 1 kg, el EhabBabionel Wﬁ?&ﬁﬁﬁé@%ﬁ%@@%ﬁ“‘@'*Po%é&c-
The daily todgcal %awmégwmﬁmgmpd prdsolyeabwgs. %poratedmaffqré) Hheith s ng to

150 ng, adni ni st aoaponni(2BS ¢, 914, yidkd)akaryelidy ol WGHMMRHCBEID) B8354d] I ¥ 4.5 Hz,
The daily inhal at 'I-ﬁnﬁ :;%a{a\qmrse Geg_gv\g 4*)1(508% ejr&qbdgy3 e fromabout 0.01

ng/ kg to about € recogni zed by one of
skill in the art WhadMatylep '““""“" artkoxaldehyde  Fploveng the procsdure 9 vi dual
dosages of a conyExanglecd (b‘?mbwé axdebﬁusﬁfgtﬁecompoundlbh&élﬁmﬁmbmﬂkilws g,

he Condi i?bteff*@ﬁ“ @&@%@L«@g@&%@g&;egsw?m;fs ERTHAE U0,

and the particul a NMR CD%‘&? ps8s an‘i?léva‘t@ds 5%1&&2115}13@34%1@0 52 fans can
be determ ned by 1Dns.ecid, GH techniques. It will also be

appreci at ed byo§o£,3 . a3 3 QF :

treatnent, i.e heITuibe

phar na- mmmmcmmp@u&ap&mm@wa@(ﬁé}&%ﬁ o )m%?

defi ned nunbes ofamiagpropytEmorpholine (5.3 mIaS6ey thao!) avbrdstinteld ais€H3K 1Y (18@ImL). t he
art using convent,onabyfqehifie Mixuik $AL 85l w0 0°C. AddEd SEA ALY ESE S-
Example 1 (b) (11.3 g, 43.8 mmol) and TBD (8.4 g, 61.32 mmol). The mixture
was let stand for about 3 days at about 5°C. The product filtered and triturated
with hot EtOH to afford the title compound (6.06 g, 41.9% yicld) as a pale yellow
30  solid. mp=203-305°C. 1HNMR (CDCl3/MeOD): 3 8.01 (d, ] = 4.5 Hz, 1H),

7.60 (s, 1H), 7.37 (q. 2H), 6.95 (1, 2H), 6.29 (d, 1H), 4.32 (s, 1H), 3.63 (1, 4H),
3.57 ¢m, 2H), 2.95 (s, 3H). 2.33 {(m, 4H), 2.23 (1, 2H), 1.82 (1, 2H).

35

a) The compounds of Example 75 (a), produced as described in WO 95/02591,
Adams et al., whose disclosure is incorporated herein by reference in its entirety, (4.25 g.



The invention wll now be described by reference to the foll ow ng

bt-otogi-cat—30—exanptes -whi-e¢h are nerety—trustrative and-are-not-te—be—-

construed as a limtation of the scope of the present invention.

Bl O3 CAL EXAMPLES The cytokine-inhibiting effects of
CONMPOUNGgoefndde Present invention were 35  deterni negchysdsnessol | owi ng
in vitro assays: Interleukin -1(IL-1): Human peri pheral bl ood
nonocytes were isolated and purisii ed fromeither fresh bl ood
prepar ati ons 3%.2mmod) and Exampleciioyas praparef abowedSd @l 37.2 mmol) werecombined it oat s,

accor di ng to tHeCHI(2SEMLY.CTHS nifabRiwa Qirred!for abott 6 urs at 36bm &a@emure
(1984) . These, moaoRY tocl pib Habbne FEx§mBle 15 atove 2d ¥Eb witk 2423 R 0

concentrati on
PCT/ US96/ 0054m@sulting mixtur® was siirresiat ndonptempexsivre forabows 3| days. \iBhegnixhirowes! t o

gshggﬁt }‘ grs mésé‘]&%mméé v 64 a MiliéaL4b1 EbI0RN and was pi &mbﬂ}fm Bﬁm{ilglo?ﬁagﬂgéilﬁ?lgfpg‘r’ed
h before the ‘3 ﬁ?"l Eﬁfwg%s’ﬁéﬁs &é"‘&%%"?ﬁ‘j‘“ﬁﬂ‘b“”}eﬁ ca(ﬁlf’tuﬁﬁ es
wer e i ncubat epfecipitade7yvan filletsd, washing with iacdtonesd atfdid thentitle ¢omponod OF.36 $i16%
period, cult ﬁd%ﬁlﬁfaiewn%sowtﬁpwwoq@mmmlﬁ* 5‘%'19% Qf=48l s

o ol ceor g, TG 74820 e D 6. o B A S OEh St P

J. I'mundl0. NefHhddiSH)SUI8 @S2ZH), 2B2T5, D2 &4/ (v 2HL2.0L (m, 4H). | L-| to sti rrul at e
a Interl eukmeaeouern%wa%ﬁausﬁé% dwﬁﬁ&ﬂmﬂa oi’?ox?nﬁﬁﬂ(’a gh? Skﬂﬁl&l in

concert with 3187 ore

| mrunoTher apy™aegeip p50- Ii'af?“%l%@g)p E‘FrSﬁ?a‘ b"fpmgg)sa%"sm?ﬁé‘o@@ﬂmds of
Formula (1), Fosmelki(lla¥Schemby wiherirpp-€2; afd amisdldtedimimeshwereemployed. to be

i nhibitors of in vitro IL-1 produced by human nonocytes. Tunour

Necrosis Factor (TNF): Humap peripheral bl ood nonocytes were isolated

and purified fromeither bW&el et pheresis

resi dues, according 15 tOt-bﬁl?lmm of Cabos0,85 R et al., J Inmmunol,
132(2), 936 (1984). The nmonpgybes: wer e Bkat ed at a density of
1x10[err] cells/'M nedi un1vve e 7 THII:I mul ti=di shes. The cells

were allowed to adhere for I_f‘zﬁ@l}r af tMeOBhi ch 25+ t he supernatant was

aspirated and fresh KeG0gm ( 1rEtOHRPM - 2640, Whitaker Bi onedi cal
Products, Wit aker, ont ai 1% f gt al calf serum pl us
penicillin and st reptorryC| n ?E units ) adde The cells were
i ncubated for 45 ninutes i nPXTFRlidEEescFR or abgénce of a test conpound
at 1nM 10mM dose ranges (coDBmJnds WETHFE sol ubi Pj2%d i n di net hyl
sul f oxi de/ et hanol piperidine  THF 0
morpholine THF 0
morpholine  acetonitrile 0
15
In methods analogous to those described above, the following compound may be
prepared:
20

imidazole A soluuon of 2-memylamm04-pynmxdme carboxaldehyde (247¢g,17.99
mmol) and t-butyl 4-amino-1-piperidine carboxylate (as described in example 46 (a) in
WO 95/02591, Adams et al., (3.96 g, 19.79 mmol) in 36 mL of DMF was stirred at about
25°C for about 5 to 6 h. After cooling to about 0°C, the isonitrile of step (b), Example

25  10(b), below (6.24 g, 21.60 mmol) and powdered K2CO3 (2.98 g, 21.60 mmol) were
added. The solution was gradually warmed to about 25°C over about 3 h. After about 16
h , 100 mL of H20 was added and the resuiting mixture was filtered, washed with 20 mL
of H20 and 50 mL of t-butyl methyl ether. After drying, 6.85 g (84%) of the title product



such that the final solvent concentration in the culture nediumwas 0.5%
di net hyl sul f oxi der6-—5% et hanol ). -Bacterial |ipopol y-saccharide (E
coli 055:B5[LPS] from Sigma Chemicals Co.) was then added (100 ng/m
in 10mM phosphate buffered saline) 25 and cultures incubated for 16-18
hour s at 37{,,3%&13‘5; nab5%CJderr] incubator. At the end of pcrusesioessbe

I ncubation perio culture supernatants were renoved fromthe cells,
centrifuged at 3000 rpmto renove g | debris. The supernatant was

then assayed forwaT,l\&Emasaclawatvnme powder. UBH NIIRE(3OO MHA cm.dgo ISR, @17 =280 Hz),

ELI SA assay, be n Kk

| nmunol , 1991, 1&&5@%?) q#ﬁ%‘?ﬂi?&%d%ﬁoﬁ 57 F%r%@a%?)(m =3¢ ﬁz)egfz%ﬂié@
by Exanpl es | tch8M(1kkmy, 429 @H.m), BO3 (3Fhidb] +5/Hz) 2.76 (2H.ty Jo= TNEHa), @dT(@H, d,
by human rmnocytje_slzsz) 186 23 dq J 4_3 Jizantiz)Ti\lEs kg’ﬁllspl tory activity does
not seemto Or(;b | at g L he piope ) guns ,Of For rrula
(1) in mediati ng”ar achrt ; ' . Py
ability to i nh| Biaa mmuuspemomd‘)f tpestBQ@Idmmuveaﬁakpl(a)labweo(Sri|§6&mmoles) in
synt hesi s, n@wra&eﬁétﬁb%xgaa'o 6lined) Wab ad0RRN aqrugadmclvmdhsow}hmoles,

cyclooxygenase enase 1 phibit act] vit es not nean
that the conpou oqu“l ) a‘ﬁéc%s'ghoﬁﬁ%f'ﬂx‘gﬂ ‘;B?de yeﬂow S?IHH?%W?S spiced 6¥251 fqr 2 hours.
production, at rite-pkbofithe shactitm mixture was ad;ﬁAfédQﬁ/lz 113%¥ the slow addition of 50%

PCT/ US96/ 00546 I -]

cord endot hgﬁl al qcel F ﬂ? Qvergse_?fe %/g,tggﬁs %éwﬁf’éﬂgc ‘L%?’?‘
mai nt ai ned i n cUPatyen %Qpp‘ﬂ-' by mamcemctsr\@feavﬁeﬂ/wnb
serum and 1% CS-wiiEdrictimies MgS80,ahd edtidly esapbraiedwrdrynesst HEheaedultingdight-yellow

then diluted 20y{ghf baf wrﬁedoﬂlﬂagemh%sgmﬁm a{&r&ﬂ&ak gédaeﬂl%m Whigfidh ed_

96-wel | pl ates um ar
nedi um (200[ err]"F’Sl allgwigd tocogfto 28 “he) product wasellaerad by syctiph N“’a“ﬁﬂ and rinsed
concentrati dfs |vdthveieyl aﬂ:etaadZSlﬁLQth}dWh:tcSohhmasaddEudatc@naaﬁlmmth in

ﬁﬁggf;p'oircgte b"é/ @ﬂn%‘ﬁv@'lé“g?%in %@gﬁﬁﬂeﬁé}ﬁr dd?:&”&fﬂid OI79%
et or ot T e e
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Speci fi ¢ Bi ndi ng Pr otein Assay 15 A radi oconpetitive binding

assay was devel oped th?arpﬁﬂ-, a%‘%e?yﬁﬁ&ﬂ'ﬂife S %ﬁg&)}n%(}mgﬁe&)&lm‘y .Screen

for structure-activit StU assa vant ages over
4 -4-4Y i 3

25 nm_dg_zgl; A solution of 2-methylammopynm1d1ne-4-carboxaldehyde dunethyl acetal
(1.88 g, 10.3 mmol) in 10 mL of 3 N HCl was heated at 47°C for 14 h, until no starting
material remained by HPLC. The reaction was cooled to 25°C and ethyl 4-amino-1-
piperidine carboxylate (1.95 g, 11.3 mmol), ethyl acetate (30 mL) and NaHCO; (3.45 g,
41.1 mmol) were added sequentially. After 7 h, DMF (5 mL), the isonitrile of step (b).

30 Example 10 (b) (2.97 g, 10.3 mmol) and powdered K2CO3 (1.56 g, 11.3 mmol) were
added. The reaction was stirred for 14 h, diluted with 50 mL of EtOAc, washed with water
(2 X 50 mL), saturated K2CO3 solution (50 mL), and brine (30 mL), and the organic phase
was concentrated. The product was recrystallized from ethyl acetate to give the title
compound (1.96 g, 45%). 1H NMR (300 MHz, CDCl3) §8.16 (1H,d, ] =5.0Hz), 7.72

35 (1H.s),7.45(2H, m), 7.00 (2H, 1, J = 8.7 Hz), 6.41 (1H, d, J = 5.0 Hz2), 5.19 (1H. m), 4.84
(1H, m), 4.35 (2H, m),4.16 (2H, q, ] = 7.1 Hz), 3.04 (3H, d, J = 5.0 Hz), 2.82 (2H, m). 2.20
(2H.m), 1.88 (2H, dq,J=4.4,12.5Hz), 1.28 3H. 1.} =7.1 Hz).



t he conventional bioassays which utilize freshly isolated human nonocytes
as a source of cytokimes—and E ntify them—Bestdes
being a nmuch nore facile assay, t he bi ndi ng assay has been
extensively validated to highly correlate with the results of 20 t he

bi oassaywoR¢pissi fic and reproduci bl e cytokine inhibitorPdIVis26Mp4&ssay was
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fractions Cogfeﬁh?' 71§ B, GBI 1%, PR, SYA i 107 SR P GCPL.
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forma corrpoumt)[ 1.86 (2, 4g. P=GI9e1212 Hz). conpl ex and conpound capabl e of
formng. enhancing or interfering wth said conpl exes are detected.

35 Representative final conmpounds of Fornula (1). Exanples 3 to
27 all dendh¥eranolgr gismative emobidiment of the preseny invontion the Protecing m a

bi ndi ng | C50 gbupiius beerdchhifigdddrom t-BOC 1o caibok yuify] afid synthekiBédsusgimilgr assay,
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LPS st i p&PMaF wmsre#@h@@we@peram@ for ahoun3.d b H@mnwe afiseai(bl] ood
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1% human a dm&@wpulgmwurgmmmﬁ washed with Qofhmstqf 'm.MEr(a 10mivi
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DCl3) & 8.16 (1H,d, J=5.0Hz),7.72 H s),745 (2H, m), 7.00 (2H, 1, ] = 8.7 Hz),
6.41 (1H, d, J = 5.0 Hz), 5.19 (1H, m), 4.84 (1H, m), 4.35 2H, m)4.16 (2H,q,J = 7.1
Hz), 3.04 (3H, d, J = 5.0 Hz), 2.82 (2H, m). 2.20 (2H, m), 1.88 (2H, dq, J = 4.4, 12.5 Hz),
1.28 (3H, t, ] = 7.1 Hz).

30 In yet another altemative emobidiment of the present invention using acid
hydrolysis of the ethyl carbamate affords the title compound: 5-[4-(2-Methyl-
amino)pyrimidinyl }-4-(4-fluorophenyl)-1-(4-piperidine)imidazole

Concentrated hydrochloric acid (12 mL) was added to 4-[[1-(1-ethoxycarbonyl)-4-
piperdinyl)}- 4-(4-fluoropheyl)- 1H-imidazol-5-yl}-N-methyl-2-pyrimidinamine (25 g,

35  0.059 mol) and heated to reflux for 18 h. The reaction mixture was cooled to 0°C and
neutralized with 50% agueous sodium hydroxide. The resulting precipitate was collected
by filtration, washed with water, air-dried and dried in vacuo at 40°C to afford the title
compound as a white solid in 62% yield.



37[err] C. The supernatant was renoved and cells washed once in cold PBS.

The cells were | ysed—irn100[err]l of cold lysis buffer(50nM Tri s/ HCl
pH 7.5, 150mM NaCl, 1% NP40, 0. 5% sodi um deoxychol ate, 0. 1% SDS,
300ug/ M DNAse, 0.1% TRI TON X-100, 1nM PVMSF, 1nM | eupeptin, 1nM

pepstatin). Wuesszyasate was centrifuged (10,000 X g for 10 1 PCT/GRPEHO0S46:

4[err]C) to renpove debris and the soluble fraction was subjected to SDS
PAGE. .analysis (12%gel). Protein seq@at gdion the gel were

transferred onto nitrocell uI ose menbr
2 hours at 60 vol t3 yla mnidind 4-(4 diny
PBS/ 0. 1% Tween 20 3tines in
PBS/ Tween buffer, di : ut i o& of a 20
nonospeci fic anti &

PGHs-1 in 5 Pamymnem (nzm.,asa 1frmnobammmmnynfoanmda dnneth)ﬂlaeétalng
The menbrane was }2 mwgifﬁﬁ?ﬁ&j@e@@%@@@&%ﬁﬂﬁ&&@ﬁ‘ﬁmﬁ 10081 Afier

1: 3000 dilution of ors r gantlserum

er oxl dase cond_;j i
to rabbit Ig (Amersh the heat, thioureg @LR & 4$4-3 Funael} HeOMe @5
conti nuous shaki ngwt. %belunambrlda@ﬂoﬂﬁ?hﬂmmmmaxmmtamwmﬁéﬁw andd

the ECL imunodet %‘é %é%ﬁn%ﬁigﬁk&%(’éh z&éﬁ;ﬁﬁn&ﬁvﬂ?&@&éd ©R80C and Mel

| evel of expre55|on pros andin en perox e synt hases

RESULTS: The 811 dif-85le dFHmmotlkwasadded euer & rin fFXOWhETRIE)- t Al by the; splation was
(i nhi bited [dRGted Mt @S0 nRGHEHZD pridéxtatied with EsGAC (B X100 21k, Thelerganics

potency simlar tQqudiadmiifda, dffea VAPNAbSO ShaCohiiritEa & AOGE LiRE cotipdtRl 564 &

assays indicated):
1- [ 3- (4- Mor phol i nﬁﬁéﬁbb?‘l"]“m@ﬂm f1 uor ophenyl )-5-(4-pyridyl)inidazole, a
representative corfpoung-Mg i aldehvde 2-Methylthiopyrimidine-4-

G- (4- FI uor ophagy| m;éa@hweda,eaﬁﬁcewngssbgvaa&@@gg%%gw B8RSt tacia

el ectrophor et i c means for

Dexamnet hasone
i nactive (up to 1@\@H and3 mL of conc. H2S04 and heated at about 70- 80°C. After th the solution

3 ( 4I Met hyl sul f : nywasieeslyd Jo-23°C 4nd yhiel ABOH was lenbved/ithvacidy wavmg raﬂﬁcb\@li dil residhe. M
vvggof gund to ol hﬂpﬁs‘%llﬂ:t %(gg@&? 1&3@0 %C*yg?’ee“%’é% s In sim W%’ X
experi ment s. 50 mLy @ Gjoqu%gnd brme (50 mL The organics were dried over MgSO4 and
PCT/ US96/ 0054@0 concenuﬁéﬁ\fﬁfjﬂﬁ m&m&&me title compound asa Bh@nldilvent ion wll
merel'y 11 ustrati Gy ang dphifbiohiiifnb def '
scope’ of the p r éﬁ‘éﬁbylﬂh%mléﬁe“‘m b%ﬁ%ﬂ%ﬁi—ﬂ 5636&‘@0@ M@f‘r mno- -
degrees centi gr adegetpylpiparidinecdihgdrodh@oride (6.73 g, 36 mmol) were dissolved in 200 mL of
CH;Clp and NaHCO3 (10.6 g, 126 mmol) was added. After 20 h, the solution was
25  filtered and concentrated to yxeld 89 g (98%) of the titde compound asa brown ml
d) > I 4 ,
imidazole t-BuNHz (3 90 mL, 3‘7 08 mmol) was added rapxdly tca soluuon of 2~
methylthiopyrimidine-4-carboxaldehyde(1-methylpiperdin-4-yl)imine (3.71 g, 14.83
mmol) and 4-fluorophenyl-tosylmethylisocyanide (5.15 g, 17.8 mmol) dissolved in 50 mL
30 of DME at 25°C. After 14 h, the solution was diluted with 50 mL of EtOAc and washed
with 50 mL of sat. NaHCO3 and 25 mL of brine. The organics were dried over Na;SO4
and concentrated. Crystallization from the crude residue using EtOAc/hexanes yielded
2.85 g (50%) of the product as a light brown crystal. *H NMR (CDCl3, 300 MHz) &
8.31 (1H, d, J = 5.1 Hz), 7.78 (1H, 5), 7.40 (2H, m), 699 (2H, . J = 8.7 Hz), 6.76 (1H.d, )
35 =52Hz),4.67 (1H, m), 2.97 (ZH, m}, 2.58 (3H. 8), 2.31 (3H., 5), 2.06 (6H, m).
Alternatively for the synthesis in part {d) above additional reaction conditions
were employed with other amine bases and solvents:
a) t-butylamine and THF: b) diisopropy! amine and THF; ¢) pyrrolidine and THF;
d) potassinm carbonate and ethanol.




5 highest available purity and all reactions run under anydrous conditions

| nTamargom— at nosphere—unl ess ot herwrse—Tndrcated. tn
the Exanples, all tenperatures are in degrees Centigrade ([err]C). Mass
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at om bonbwodmemz unl ess otherw se indicated. [er PEHURER0S46
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1- [ 3- ( 4- Morsphakmpgratuper fopy2 h.-the Meddmmwhmmwwe portionvwite addition of

S)fl uofoLleﬁg;I R%{e&%w&% i‘m"lld |ter‘g3§e el ng?l 8%)““1%3’;;

mllinoles (he‘?’@?‘?ﬂa\”’c"é"“’#ﬁxﬂﬂ?d fmgsﬁ‘f')é‘@ﬂ concen ter
g), 122 mmol) ethyd eﬂnmodefo(duﬁe Gﬂa‘comgﬂdtﬁdm bﬁf-vam:l sblizl tyturez B%(IGB%) L)
wer e conbi ned nd - Bhviatniho f =VA oflo(ﬁhn . f :
Herr]O for 20 500

m) and \/\dé)hedﬂmm%t ﬁ(%le}crophenyl) k@r@mmmﬁﬂ)é @rmptmﬂf nylfd ag Nadl
(100 ni), OIdr i epyrifridirgt)irhidatote (0.25 g,m mmol) and 70% agueok$ethylamine (25eﬂ.)dn§e was
triturated wit af for
28.50 g 25 H}?‘Bﬁldreﬂtoe‘?ﬁaegwédorﬁ;n as_ a vﬂn{%ﬁj A.ﬁ&(fc?g%f@%ﬂlhﬂé?ﬂ“ ng poi nt
(hereinafter ﬁﬁ;lp@:aty@gvolaules were eywq; z)md the resxdue}ypsm urated with ethyl ethér to

4-fl uorOphenylaﬂroedmbhhemﬁ&mhlaseamasam yiElE0. e gp5a%)d BY (+p MB8wfe= 312) (25
g, 91 mml err]CI[err] (300 nm.) was cooled to -30[err] and with
mechani caI |rr|3 POCl[err] (11 nmi, 110 nmol) was added dropw se
fol |l oned by the dropvvi se addition of 30 Et3N (45 nmL, 320 mml) with the
tenperature mai nt ained bel ow -30. Sti rrWSO[err] for 30 mn and

S[err] for 2 b, d od with CH errl O Lerr d wash h 5% aq
5% R ' a Ao g&%to 500
mL. This sol ut¥JsE was filtered through a 12 X 16 cm cylinder of

silicain2g | a?ongm&eaﬁre@bdﬂkea&%x&uaagl, stép {fNexcept substiGin@fisdpfaplyRiride t O
1 Lo ot Ll g ! £t S B0

Pyri di ne- 4- car boxal dehyde[ 4- Mor phol i nyl prop-3-yl]imnne: Pyridine-4-

car boxal dehyde (2 14 g, 20 nmolL), 4- (BWOpyl)rmrphol I ne (2 88 g, 20
nmol ) , M€ 50. 11 n[g ‘g- 2 0 i ned stirred
under argon for—=t&5r.—— ' ' 9 Smpm
filtrate Was @ncedtAcias

A mixture of 2-ammogynm:dme—4-carboxaldehyde dxmethyl acetal (9 0 g,53 mmol) and
acetic anhydride (25 mL) was heated to 600 for 18 h. Concetrated H2SO4 (10 drops) was
added and the solution was heated to 100° for 10 h. After cooling to ambient
temperature, the volatiles were evaporated and the residue was vacuum filtered through a

30 pad of silica gel eluting with 4% MeOH in CH2Cls. Evaporation of the filtrate followed
by trituration of the residue with ether afforded the title compound as a white solid; yield
8.6g (68%).
b)  2:Acetamidopyrimidine-4-carboxaldehyde Sodium methoxide (0.056 g, 1.0
mmol) was added to a solution of 2-acetamido-pyrimidine-4-carboxaldehyde

35 monomethyl monoacetoxy acetal (5.0 g, 21 mmol) in MeOH (25 mL) at ambient
temperature. After stirring at this temperature for 3 h, the reaction mixture was
neutralized by addition of 3N HCIl. The resulting solution was concentrated and the
residue was treated with CH,Cl;. Remaining solids were removed by filtration and the
solvent was evaporated to afford the title compound as a yellow solid: yield 3.2 g (92%).
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PCT/ US96/ 00546 49 reconcentrated frem CH err]C [erf] to afford 4.52
g (97% of the title conpound as a yell ow oil containing |less than
5% of al dehyde based on [err]H NVR [err]H NWVR (CDerr]C): d 8.69

(d, J = 4. 5w5|§ Kk, 8.28 (s, 1H), 7.58 (d. J = 4.5 Hz, 2Hpcr/Os98dosaén 6GH),
2.44 (m 6H) 1.91 (m 2H). 5 d)

1-[3-(4- l\/brphollnyl)propyl] -4( 4- quoropherﬁd» -5-(4- pyrldyl)lmdazole The
conpound of exan®) e [ parboxaldel - ereling-4 <

éf C) P (5 171t7palovﬁndmﬁsdf 7]} %ﬂéscﬁ 0\95}0259319%5&?3 &md
err e I ererre
to as TBD, (0. 71&%%35% 2~acetam&d0c%; agn]le[-%%ar%ofa'f&hy@e %f(’%e L\E’van t'kept at

S5[err]C for 16 hcormquaﬂe%io%wwgmméwm) and vvashed W|th satd 10 aq

Na[err]CO errj (&)x 1ﬂ . se g ; 4 > 4
G52 A b8 Wb O %ﬂ%ﬁ%ﬁ gy b5

m.), and the o erdGl gl
Klerrjcd err] ti 4cepml®wnmn¢-n§nrbgmmmltmpthmpﬂdme4~yl)unmmffqme¢@s tiler e

with Et OAc (25 it

separated and t hg uﬁ@g; wagéhgd,gm% ieddi tional EtOQAc (3 x 25 m) .
The extracts vver f&é I 5 4.95 ent r.at d th _4residue was .
crystalized 15 fro . MM the title
conpound. npl¢ 1giperdinyBiniidazole A solution of 5-(2-acetamido-4-pyrimidinyl)-4-(4-fluorophenyl)-
Exanpl e 2 1- (1—mcthyl-4-p: rdmyl)xm1dazole @. 0 . 0.010 mol) in 40 mL of 3N HCl was heated

5-(2- Amnopyrlmdl 4-1 | yor phol.i nyl

i m dazol e 20 ﬁoéférggrrbpélq @f’ﬁgg Bépg)‘ﬁ&m% THHED 8’@%
Di met hyl f or mami d@uualmﬂh\ym solid sediurg hgdnogen @rbphatep The mnﬂdnppnewwe waslm;aw
di net hyl acet al ﬁmuah@n,%ﬂﬂearmmwwmq&meawaﬁmuﬁqﬁe%@mbeanhfb@wmﬂe for
18 h. [118 was, rem)y?qc!< In vacuo to afford an oil. A solution of
NaCH (18 g, " myquatitgive vigldy o 10 (50 nL) was added to guani di ne HC
(43 g, 0.45 m)l) in H0 25 (100 nL), and the resulting solution was added
to the above described oil. The : I Xture was stirred at
23[err] for 48 h . ) '
conmpound. <) B ‘

previous step (1.69 Asolun@; OfliB(thMaminﬁﬁnW ((‘-'ﬂl@mmc;ny?)zl mmbgpmm@s-

conbi ned andxeas glggl&%{)erwbo OF.3 feiddl) id Gcericfh de'(ﬁ)’ﬁl‘..?@aé"héaféd'fé %x(féo

nm.) and neutrali di ti.on of NaHCO err
sm)all portions. E Wb&wmﬁ@&"ﬁmeﬁﬁe p%ﬁga%ydgdgwam p%fﬁffd
the extracts wertbe hsidoe u(a&m@xgnm}escbpevaey )atmwdcaqms NaHEO3tand ethflaceta@, Ths ¢

(64% of the titjafers were fdse was concentrated. Theresxduewas
2- Am nopri m di ne

b IN 35

The compound of ¢ ff@f‘%{’ é‘%@gygpé‘ﬁ“) &%NR@ %1%5‘8‘53{95 Fé)‘%é ﬂﬁ%ﬁ“@%\é‘r e
reacted by t2fe wﬂnedmmpuﬂueﬁmﬂ)hﬁh&{wymnakmwwmﬂpeﬂammm anth thetrequllting
conpound as a_yepdbQMiate was cdllebed by washed with water and air-drjed to afford the title

m dazol 6 Fol B“Vﬁdo'nﬁ’om%a%q Bl “Q{zﬁ@%%&s %i( B MR e s IS 10 e

conpound
Exampie 10
30  a) a-(p-Tolyenesulfonyl)-4-fluorobenzylformamide
To a stirred solution of 4-fluorobenzaldehyde (124 g, 979 mmoles) in acetonitrile

{620 mL, 5 volumes) and toluene (620 mL, 5 volumes) was added formamide (110 g.
2.45 moles, 2.5 equiv.) followed by chlorotrimethylsilane (119 g. 1.07 moles. 1.1 equiv.).
The reaction was heated at 50°C under nitrogen for 5 hours. To the resulting white slurry

35  was added p-toluenesulfinic acid (230 g, 1.47 moles, 1.5 equiv.) and the reaction was
heated at 50°C for an additional 5 hours then cooled to ambient temperature. Methanol
(250 mL) and t-buty! methyl ether (620 mL) were added. After 15 minutes the reaction
was poured into water (3 L) pre-cooled to 0°C. After stitring for 30 minutes at 0°C, the
product was collected by suction filtration and rinsed with t-butyl methyi ether (250 mL).
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ETHUS96+-066546 - - 50 - of
the previous step as the imne afforded the title conpound as a white
solid. [err]H NWR (COerr]C) [err] 8. 15(d, J = 5.4 Hz, 1H),

7. 62(s WD 0671446 ( dd, 2H) 7.00(t, J = 8.6Hz, 2H), PCT/USYGHDEE, J = 5.4
Hz, 1H), 509(brds 434(t J =7.0 Hz, 2H), 369(m 4H) ,

2. 35(brd s. 4 2. 24(t 4.6 Hz. 2H)571. 84(m 2H) .

5-[ 4- (2- Met hy pwwhﬁed¢m§taqansdldf Pavinnge a ponstant vmhb#tﬂﬁwm@mﬂg

a) 2- Met hyl anpontio 270 ggne minckésyef desirad pioahct B0% yield). 31 H NMR (GePMamp! ) was
10 di ssol vedcbgmqp%ol,% %ga,ry(?oﬂgél&ﬁmgﬁlggjﬁf glfgyaj14§j¢2@fadgy1dr shl oride

(15.5 g, 142 's|™dr was stTrred
for about 10 %®H2).7.30-@Hne vk} Hz), 7.16 (2Hp1 § = R.8 He), KWaﬁrﬂm)msﬁ Ba:add (142

mmol ) di ssol ygH, §)n et hanol (20 nl) was added and the mxture was
stirred at reflux r 4 hou 200

filtered. Ethanol Av%/%gmevggé)'f’dzqoé’a% %lgsc[ 8?% ?’ﬁ%‘g&?@ﬂc&&h’% triturat ed
wi th hot Et Q2. toluene at gbanS0%R: d neegeninile & abertid0NS ¢) andiusing the endisdons

evapor at ed t Gubabd Bt de ntahﬁ'és%fSO 0, soqsmawoet(zs 59, 9l%yield) as a
yel |l ow oi | . [be)\rr NVR , J 4.5 Hz, 1H),

6.74 (d, 1 . b
2- Met §1y] de)nopyrl A stmndsuspenaommmmlwasulfohylbmgmbmyﬁmmue Lrodhced
Exanmpl e 2 (b)m s@B@Aé%bo@(?l%Bt yésmamﬁésﬁmemmsa%@% 5%1955‘?‘6}399@015& t;l%?‘:éll- 75

g, 20 Ifo @ﬁ ti as ow f oa
82.7 %yiel d)an% 3 Q6 Lr 'Nﬁ?@ f"e)r %ﬂ?‘%ewef?m& \
1H), 8.52 (s Aflﬂﬂ)lﬁ nﬁnﬁﬁs §#0°C.1he whﬁe Sy svas cooled to -5"CH) TrieghylOnifiel (168H)), .
c moles, S equiv,) was added dro setotheslu over45mmutesatsucha te to
5-[4-(2- am n%¥$|%)dl én%e]l pw% yor o ﬂae no-1- -
propyl )i below 0°(; bt abgye - °“ é’eg"%ﬁwé and
4- ( 3- 25 ﬂmaﬂd;ﬁunlhecmst the 3eartion Bﬂa&endmd:)) tovesoerst quickdgt. i n
CHerr]d[er ﬂdﬁ&%@&l pidle)addition, the yéHdwPiiurdP @ ti]tﬁdlf H@ﬁniﬂ‘u @d"ﬁﬁx cooled to
0C. Added were the co n n;i)q;; n’g gr%r%t(pe ‘i ,gh ol ) and
TBD (8.4 g, i“%@“#ﬁﬂ%ﬂs arigndency {q fagken during the s4 8pdy, 9’6?"‘%&’86’(&5 3 days
at about 5C. piitned [inito dtmxmi'e d»ﬁsammlecbm;ﬂedmmsbdmmtbmirbonate (1 DyvandethyitacétheH t o
afford the t “.56 é % d(@ew dﬁ?
solid. nmp = 4 ?i) err %e%% ﬁ% er ﬁ’é err w%%(d J
= 4.5 H, 1 °1°‘”ed 25 %9 ani ”?Woﬂ? ?'Efen "ée@??‘:("c‘m VRIplarg o9 (d,
1H), 4.32 (s evapa)anoﬁ ufifil gbopt K% of the initial v@huiie r@mmnm-i) 1-Pgapanol (200 BH) wa®. 33
(m 4H), 2. 2344dd and'ddncehritéd $éain fider vacuum at 35°C until about 10% of the initial

volume remained. This process was repeated with fresh 1-propanol (200 mL). A fine,

25  yeliow precipitate was observed. The precipitate was cooled to 0°C and the product was

collected by suction filtration and rinsed with 1-propanol (50 mL). The off-white solid

was dried to a constant weight at 40°C/<1 mm to give 65.7 g (227 mmoles) of desired

product, affording a 70% yield. 1H NMR (300 MHz, CDCl3) 5 7.62 (2H,d, J=6.7

Hz), 7.46 (4H, m), 7.08 (2H, t, } = 8.6 Hz), 5.62 (1H, 5), 2.46 (3H, s).

30 Alternative conditions to those used above in part (b) were employed, such as: a)

different solvents: DME, DME/acetonitrile{10:1) using the same reaction conditions;

b) using the reaction conditions above but ranging the temperature from -30, -15, -10,

and 0°C; ¢) using reaction temperature at 0°C, and at -10°C; d) a variety of dehydrating

agents including trifluroacetic anhydride, thionyl chleride, and oxalyl chloride.

35

To a solution of the 2-acetylam1do pynmxdmyl-«t-carboxaldehyde 084¢g,5 08
mmol) and 1-methylpiperidin-4-yl-amino dihydrochloride salt (1.04 g, 5.59 mmol) in 21



Example 4 35

5-[4-(2- Met hyl am no) pyri m- e¢h-fytt=4- (4-f | uor ophenyl ) - 1- (1- net hyl - pi peri di n-4
- yl )i m dazol e a) The conpounds of Exanple 75 (a),
produced as described in W 95/ 02591, Adanms et al., whose disclosure
I S incorporatwegebeiset N by reference in its entirety, (4.25 gpcrusssnosic \\O
96/ 21452

PCT/ US96/ 00546 =4 51 37.2

mmol ) and aﬁmlf QWDMFWa@ﬁdtfe@@o@&&&@l(&é()}(gs‘t@ﬁl&rﬁﬁﬁb) A‘f@f@;ﬁ&ﬂbh”&ﬁdg_
in err ure |rre 0

hours at roomte C{#g‘[’lﬂ‘lr’?gujlg“ﬂh'ﬂ‘ﬁ’ﬁ B ESE?BﬂR?cF?}ﬁE’g?@é?fﬁre
1(b), above and Tmméwma)mmmdxzcos (Oéélg,énagxmn)mmmm@@mem@d
at room t enperat ur snhe)ﬂasktrﬁuéd 6:@'9)&& olebmmAzfteHnsnvm mLo ORI flfed to the

cei: lrjtelcalgy on a sgw [ caﬁgel colu WB.S]‘%%I’I fi ed L@Trgwg@gghy

washed in acet one/ ¢amkinad Qmuuqsh@re washed WhéiﬁQ)(ﬂéﬁ@mhé,sdﬁedlmeSQmﬂl ng

with acetone to af§geshuahd tink bre @Msmmsmldéﬁ EfGAR
?3l eJygI | ow sol i d. aE@e el %gcqfs 19‘(;'3\[“;&; )] %395%1'%13_1}9

Ed’ ét?) g 20 (d, ma)?sg(m.sommﬁ m),mBCZHJEJ#HIHﬁ)ﬂiﬁﬁlzmﬁdﬂ@hﬂm) ARE32
S, , {
3H) fd“y aH). m) 2941&2@}:1 ﬁHletz),zm 3H s),z.si ?ﬂlii,%?,%‘.’(ﬁ (Bi\}h@?.ei " p=0

conditions e a conpoun Formul'a™ (T 1a)-5ch

I n an anal ogous procedure to that of part(a) but usi ng a conpound of
Forrmula (Ila)-Schene | vvhereln p=2, and anw i mne, were errployed
Base Sol veng g, . . y =l ¢
DMVE 25, 50,

Klerr]CO err] ; ‘
Klerr]CJerr] 15 22.4%@hol) and 4-amiifio-1-methyl piperidine dihydrochloride salt (4.54 g, 24.3 mmol}

!FLE rr] Cq ert ] in 49¥AL of DMF wasQidded K2CO3 (93 & 50.8 mmol). Afies abouf¥/h rtﬂ%kcggﬁlﬁn
pi peri din e THF Was cooleg to about 0°C and the isonitrile of Example 10 sien (hhabp¥se (7- 688 26.5
mmol} and K2CO3 (35T plisl38mmol mereoxdded adostirred withgradual warming to
about 25°C. After about 16 h, the reaction mixture was diluted with 200 mL of EtOAc
20  and washed with 200 mL of H>O. The aqueous layer was extracted with EtOAc (2 X 100
mL) and the combined organics were washed with H2O0 (3 X 100 mL). The organics were
dried over NapSO4 and concentrated and the titled product was recrystallized from
EtOAc/Hex to give 5.12 g (61%) of a pale yellow crystal. 'H NMR (300 MHz, CDCl3) &
8.33(1H, d, 1= 5.3 Hz), 7.79 (1H, 5). 7.4! (2H, m), 7.01 (2H, . J=8.7 Hz), 6.77 (2H, d,J
25 =5.2Hz),4.68 (1H, m), 2.98 (2H, m), 2.59 (3H, s}, 2.32 (3H, s). 2.07 (6H, m).

30 To a solution of the 2-methylamino-4-pyrimidine carboxaldehyde (2.79 g,
20.37 mmol} and 4-amino-1-methyl piperidine dihydrochloride salt (4.19 g, 22.41
mmol) in 41 mL of DMF was added powdered K>CO3 (6.19 g, 44.82 mmol). The
mixture was stired at room temperature for about 6 h. The solution was cooled to
about 0°C and the isonitrile of Example 85, step (b) {7.07 g, 24.44 mmol) and

35 powdered KoCO3 (3.10 g, 22.41 mmol) were added. Stir at about 0°C for about 3
h, then slowly warm to room temperature over about 2 h. Add 100 mL of HyO
and stir for about 15 min. Filter the solution and wash with 5¢ mL of H2O and 50
mL of TBME. After drying, 5.56 g (74%) of the titled compound was isolated as

s



I n met hods anal ogous to those descri bed above, the foll ow ng conpound may

be prepared Exarmpl e 5
5-[4-(2-Met hyl am no) pyri m di nyl]-4-(4-fluorophenyl)-1-(4-piperidine)imdazo
le 20 a)

5-[4- (2- Wepdaxuigpi no) pyri m di nyl ] -4-(4-fl uorophenyl) - 1- ( 20988603#er i di ne) -
I m dazol e A solution of 2-nethylam no-4-pyrimdi ne carboxal dehyde (2.47 g,
17.99 ) mol ) and t-butyl 4-am no-g5piperidine carboxylate (as
described in m«sfr#p}hﬁeﬁ@vda) HHINMR (300 MAR2, €BC03 3 8,154t Jei4.8Hz), (3. 96 g,

19. 79 I f bout
1 0" Uy 7S Sl s oty 7 A7 Al .o g 0] By ol o 2ol
Exampl e 25  (1H1g0iA.65 am)(was dQf%ﬂiﬁnﬁ??(%dnbaﬁé@fédnf&r]cqerr]
(2.98 g, 21. 6QoxeH, mver e added. The solution was gradual ly warned

t o about [err]C

Herr]O vvgsg added @}%ﬁtﬁ@?ﬁ %f'{ﬁoﬂ B{z{fe}&ag:ﬁge%méﬁlsp(??yefitaéroggl%wéglﬁ%ug&w th 20 nmL
of H20 and 50 nlL of t-butyl nmethyl ether. After drying, 6.85 g (84% of the
title product WO 96/ 21452 Example 14

PCT/ US96/ 00546 4 (2.ANRS obLained a9 2 i
IVHZ Cm[err]) [ . 1 % 1![! .d(.-i,'ﬂhl,

(2H, m, egmﬁmnxmmm?m) 640(1H d, J 51Hz) 520(1H m
4. 80 (1H ldr) a4 ”{\GhTi.t'it.fl tu dcarboxalgehvde 4 g “i ' i = 12.2

TZ 21 8 (29 g g)z I_’i‘o glg comgstmd o% examp & (b'i'z

5. [ 4- ( 2- et hyteuametbyipperidinai(10 g, wz(ga,(f:ﬂz@rzd@m,)mqqm@ GomLpee) - | i dazo

le TO Qnivined! ffred YFEAEH ARd %nd.ﬁ’tfht&h@%ﬁ%é ¥ torfporhd a¥ £Pello®)
above, (31 g, 88 nmol es) in ethyl acetate (310 ni, 10 vol unes) was

added 3N aqué’(? HC (160 ., 476 mml es, 7 equ ) at 25C The

resul tingticl ddy ; -. A :
- o 12 uH:Sé mwa?ana &d&eoﬁéxam ﬁ:deﬂtbt)' on of

pH of the res
50% 10 aque ¢ epar at ed an ueous was

3 %F@Eéoeﬁiﬁ g% Iqumpb Rﬁgéiﬂ ?'?‘WFée conbi ned
or gani ¢ extrmmmm@arams Poumdmtw&h@r(zsmn)wdwmcwmm[mﬂc (&nd

extracted twi 8"%
rotary evaporgiegi! zenéif %?9@4) m@:oﬁ@eﬁﬂ‘hﬂeﬁﬂgﬂd@ *ﬁaﬂﬁ%}dﬂ’{ﬂtoom hy (O-rl@%' due was

and al Lol iR roe 008t G miet P picmpetl mf v s 0

filtration and rinsed 15 with ethyl acetate (25 nL). The white solid was
dried to a constant wei ght at mmto give 19 g (54 mmvol es) of

the desired title r d af f or dj . : err VR (300

o, od ferr]) [ dp Redieds paldyouio o s%%erﬁ% sboye pyceptring e Commhapmd st

m, 6.99 (2H example 3«(bBasthé¢-aldehyile pPecifsbl todhe iine te folldmling Conpuad Mayibp, 4. 76

(1H m, B 22prepared: 5-(2-Methylamino-4-pyrimidinyl)-4-(4-fluorophenyl)-1-(2,2,6,6-tetramethyl-4-
piperidine)imidazole; mp = 184 - 185.

The

In methods analogous to those described in example 1 except using the
product of example of example 2 (b) or the product of example 3 (b) as the
30 aldehyde and the appropriate amine to afford the imine intermediate, the following
compounds may be prepared:

35




(2H, d, J = 12.4 Hz), 3.05 (3H, d, J = 5.1 Hz), 2.67 (2H, dt, J = 2.0, 12.3
Hz), 2.16 (2H, d, 20 J = 11.8 Hz), 1.86 (2H, dq, J = 3.9, 12.2 Hz).

In an alternative synthesis the title conpound may be prepared as foll ows:
5-[4-(2- Met hyl am no)pyrlmdl nyl } - 4- (4-fl uorophenyl)-1-(piperidin-4-yl)-imd

azol e WO 9612145 PCT/US96/00546
5-[4-2- Met hyl am no) pyr| m di nyl ] 4-(4-fl uorophenyl) 1- (4- N-car boxyet hyl - pi per
i dine)- 25 .im dazol e A solution of
2- et hyl ami nopyri mi di ne- 4 car boxal dehydmw/l acet al (1.88 g,
10.3 nmol ) in 10 gl2Mets nibipeheic(4aflucfobh fand« Hzble
starting "F'fp-rig'il lrggmal ned by HPLC The reactlon vvas cool ed to
25[err] C and et hy noé-1 - peri di ne carboxyl at e 1 95 11.3
nmol ), ethyl acetate (@Gﬂ%‘)dséﬁ%i%ﬁﬂwbéﬁﬁr‘}“‘{@eﬂg’@‘mp e 14 of 1) were
E)cildedI segge?g l)ﬁl(lzhdanﬂiém (Altern ou’;létBi()l,'lthlblmcmﬂidgr onictsf : of ‘;’2 .
anpl e g,
nmol ) were e)g%né% lﬁl%earrgig{nl on vvas?s F{ﬁg“éﬁéhﬁ% J rf‘é#édg with 50
m. of Et QAc, washed with water (2 X50 m), saturated KlerrJCJ err]
solution (50 nL), and brine (30 nlL), ancExdmblei®ani c phase was
concentrated. The proguct was. r.acrus &IoT:»;'-?. Whar@getate to give the
title conpo .'"'-. '. SREEA SR 1viommIY; , [err]) [err]
8.16 (1H, d, 0= sufnvpwanydimidagse mp=258)265(de®. (2H ), 7.00 (2H, t, J =
8.7 Hz), 641(1H d J =50Hz), 519 (1H m, 4.84 (1H, m, 4.35
= 5.

(2H, m,4.16 (2H, g, J = 7.1 Hz), 3.04 (3 0 Hz), 2.82 (2H, m.
1.28

2.20 (2H, m, 1.88 (2H dg, J :44.4, ; ), (3H. t, J =7.1
s O B2 Ao oy 4.4 fiuorophenvie | -(attahvirs A-Sulfonyl.
PCT/ US96/ 00546 manxmmmm product of example 16, above, (213 mg, 0.6 2x@nol), CH2CI3 i )

5-[4-(2- Met hylam d)-imda
2ol ¢ L6 AN Bl e b nTeReRY b Bk hta s Yo' 7 22
mol ) in Et OH (40MGPBA (ca. 80%)L(387 mi was gdded, warmedito 230 dvet 20an0r, gouretSintg EtQAc2
nmol ) alnddtthe sol waxm mﬁ:&ﬁedwha%a q Na2CO4, eﬁé;tgx;so&@oﬁbenifhsa Sidietédi ON
was cooled to roo re. a

sol uti on was conc gBé’EJ“ ‘#%E‘g A@ﬁ%@ﬁbg&ﬂy‘ (%-gglll?ﬂj-pgﬁﬁndm};m 4
reconcentrated i nﬂwomylmt(wabmﬁtS)ﬂfaFme%wndam (80 mgnet%). adpled2find
the white 20 23gei d which had forned was filtered and dried to yield the

title conpound (1.26 g, 77%. [ err] HL.NMR 0O MHz, CDCl[err]) [err]
8.15 (1H, d, J = 5.0 Hz), 777(1H.s) 74@3‘?’%‘\&%, 699 (2H, t, J
= 8.7 Hz), 6.40 (it trifiyoroes

B o : & {1014 =
d J= 10 12.4 I—B%z m-,gnggimgngg 3 =51 Hz), 2, 67 ( 2H dt 3 =20 12.3
Hz), 2.16 (2H, d 3 . Hz L 2 dg.. = 2.2 Hz).
In yet another al Ver naARodetyi3 ' IAueE
protecting 25 Pyruvic aldehyde dxmethyl acetal (277 mL 2 3 mol) and N N-dxmethvi
formamide dimethyl acetal (304 mL, 2.3 mol) were stirred together at 100° for 18 h. The
mixture was concentrated to a brown oil.
Sodium metal (25 g) was dissolved in EtOH (3 L). Methyl guanidine
hydrochloride (112 g) was added and the mixture was stirred 5 h. The above described
30 oil (1.15 mmol) was added and the mixture was refluxed for 24 h, cooled, filtered, and
concentrated. The resulting residue was triturated with hot EtOAc and filtered over
celite. The filtrate was concentrated affording the title compound as a brown oil. ‘H
NMR (CDCl,): ©8.33 (d, 1H), 6.75 (d, 1H), 5.10 (s, 1H), 3.40 (s, 6H), 3.00 (s. 3H).
b) N . s c
35 A mixture of the compound of exampie 21(a) was hydrolyzed by the procedure of
example 26 (¢) to afford the title compound as a yellow foam.'H NMR (CDClL): §9.88

(s, 1H),7.13 (d, 1H), 7 01 (d 1H), 2.05 (s, 3H).




group has been changed fromt-BOC to carboxyet hyl and synt hesi zed usi ng
simtar—i5—conditions-to—parts (a) a

5-14-(2-N Met hyl am no) pyri m di nyl]-4-(4-fl uorophenyl )-1- (4- N-car boxyet hyl -
pi peridine)-imdazole A solution of 2-nethylam no-4-pyrimdine

car boxal @f‘é‘%?é 2. 47 g, 17.99 mmol ) and et hyl 4- apgRosokodisperi di ne
car boxyl a .25 g, 18.9 mmol) in 36 nmL. of DMF was stirred at room
tenperature for about 3.3 h. The isonitgile of step (b), 20 Exanpl e 10

(b) (6.0 g, 20.7 nirhé produa openarhplec2b (€) and thEpfoductjof &aniple gl(bje@e:'é rem&d)bywer e

added. Af ter be ZERIEIOs ol  e clflntls d Rk Of

Et CAc were t shed wth
£ o Hzomégé% AR I L
recrystalli zeﬁan)ohﬂE(xmmlE?SZ@x,tzo g| ve 5. 3 g (65% of the title
product asga PON arhih HEin SH 4l &4-fidcfdrhe , )

CDO [err]) [err 3. 16 ) ),
(2H, t, J = shipesidip-4-vliim .1(1H d, J =5.0 H), 519(1H n, 4.84
(1H, m, 4. 35 (2H, TI@prédcho(Mphlelc)—axﬁi tﬁeproducrofb)ampkm(hl@éicr&cmﬁby 5.0

Hz), 2.82 (2

1.28 (3H, t, %e@gce%uméﬁﬁg&’?ﬂl)%ﬁ??rﬁ%@ ltl&gcr?g‘ti’ﬁg?&l% er nﬁ??\%&g?%bl di ment
of the presenf’eﬁaﬁ%efﬁi’ 9udPh§- aci d hydrol ysis of the ethyl carbamate
affords the title corrpound 5-[4- (ZW

am no) pyri m di nyl } z 45 (; FloTdele .,__
Concentrated hydrdCHroric (12 \ ] = :

4-[ [ - (1- et hoxpipamidiaxliimjdazole plperdlnyl)]- 4(4f|uorophey|)

1Hi mi dazol - 5-yl ] -Thewbduct oﬂexmplemsdtﬁmen&easnwoaﬁozsﬂ Qaamsredal and

heated to ref 0 I

neutral i zed WM@@%’O aq 5‘2%53?%% @TIW&S he re&ségl %pfg clpr )[ ate
was col | et} egand Et3N (W i 42 HF‘PQ%W chéaﬂuemcema pehydeidel (169i ed
in vacuo at 4RLeL.N2 moicl) whs sadel. t Aertli K the insoluble HABHA WaS fiftered offinki®hes0l i d i n

Igé?l{(; {JISSLS? 005 4féltrate wz}é@oggéna’ateé 2The resulting white powder was filtered through a plug of

5- [ (2- Et hyl anfiie®) By 2% CH3RHAR (H2Ck topffard 35QmedTafk) of the tidesomppnpd. papei n4-
yl )i m dazol e 249-25¢0° a) 2- Met hyl t hi opyri m di ne- 4- car boxal dehyde di net hyl
acet al quaI dehyde 5 dinethyl acetal (19.2 niL, 159.1 nmmol) and

N, - di met hyl f or mam de di met hyl acet al (21.12 n1_ 159.1 nmmol ) were
conbined in a 500 nL flask and heatewmerr]c After 4.5 h the
flask was renpuep A findiestienth 27oidd. 5 Mol ), NaOwe (25

Followm g the procedure of example 26(c) herexn, except suhsmuung ethyl 4-
25  amino-piperdinecarboxylate for 4-(3-aminopropylmorpholine afforded the title
compound in quantitative yield.
b)

Followmg the ptocedure of example 11 except subsumnng pyndme—d»
carboxaldehyde(ethyl 4-amino-piperdinecarboxylate)imine for 2-N-methylamino-4-

30  carboxaldehyde(4-ethylene ketal cyclohexyl)imine afforded the title compound as a light
yellow solid in 71% yield.
c) 4-(4- -{4-pyridyl}-1-(4-pi

Concentrated hydrochloric acid (40 mL) was added to 1-{(1-ethoxycarbonyl)-

piperdin-4-yl}-4-(4-fluorophenyl)-5-(4-pyridyl)imidazole (9.4 g, 24 mmol) and the

35  mixture was heated to reflux for. 18 h. The resulting yellow solution was cooled to
ambient temperature and neutralized with 10% aqueous sodium hydroxide. The
precipitate was collected, washed with water and air-dried to afford the title compound
as a white solid in 71% yield. ESMS = 323 [M+H}: m.p. 185-187.0°C.



w. %solution in MeOH, 39.7 nm, 173 mmol) and 30 nL of MeCOH were added and
heating was continued at 65fer+}C. After 48-h-the solution was cooled to
25[err] C and Mel 10 (10.8 nmL, 173 mml) was added over 5 min
(exothermic). After 3 h, the solution was diluted with 250 nL of
Herr] O and xtr d wth EtOQAc (3 X 100 nL). The organics re
conbi ned, dri &96%\’ Na[err] SO err] and concentrated to gi vgﬁrﬁesg??oﬁ%g
conpound (26.8 g, 939% as a brown ogb. b)

2- Met hyl t hi opyri m di ne- 4- car boxal dehyde 2W| opyrimdine-4- 15

car boxal dehyde di A AT S4. 0 nL
of gl aci al A [ ' err a. about
70-80[err] C. Aft eFOliQ)”lﬁg lherPéOf&eW&tOf smple 11,'ex batiutingpyridinest-garbgxaldghyge-
the AcOH was renpyeshidxy HMatino-pipesdinecathboRylbeliinedor 2-NemetlyRmino-4-carboxaldehde-

rN: sH Icaj :r \I—N?S ( gi %(ut ?Aj 3&191 3{8{)@93&1@, % %16 gﬁ%aﬁ@f«ﬁﬁg e%%hg{‘é’@ﬁ% %lﬁqn

organi cs were dri é¥%aiedd Bl. concentrated to yield 22.1 g (96%
of the title conmpound as abrovvn 0|I c)

2- Met hyl t hi opyri m di ne- 4- car boxal dehyde( 1- kperdin-4-yl)imne

2- Met hyl t hi opyri m di ne- 4- car boxal dehyde 5. nmmol ) and 4-am no- | -
met hyl pi peri di ne @idMsthyltdonyaimidise-dscarboxajdelyde rmol’) were di ssol ved in 200 nL
of CHigrr] d [eArdxxﬁ:P&loﬂ‘sB yrindidine-4carbbz 8l dBRie

(08% of the t ﬁfiﬂwﬁ@hﬁ?@“ﬁ%ﬂ%@ ﬁq*"eeg‘w‘f%‘ %‘%gc&’%“ﬁ' i e ? 9
4- (Fl uor ophenyl ) - mixtprerveasidiinted péthi EtOAc ang nsutglizedl bydhaadditidneof solid NakiCEs.nTie) -

I][ngazol e t-BuNH aqdebu&ﬁmwwmsepﬁzmeanmatmmmw(mnsmm TRe Sorfibihed | ON
O -

nmet hyl t hi opyr| m df’ﬁ%é“&"é‘éﬁ%’% c? %%),rﬁgfi a&ddl’lﬁxelfeﬂlft)qgﬁ%ue(woas?fnged
14. 83 13moby ﬂashophmmmm 3 gel JSKf receystaliizad with bexaps wyafforg te
mol ) di ssol ved i fitlbEompound s creaty cBledal‘eecﬂ&{(enrzkﬂsw\f)hﬂﬂ) 1'H KMR {CDGI9t §t9.95

$SHC(C11| laﬂ ]Eda\rl:lldt 25&?711_%1‘80% (E’n@ }%g?%ﬁ?jﬁg%(sv@)e d\rN: Eag gSe?LNg]E e??i SO err]

and concentrated. Crystallization fromthe crude residue using

Et CAc/ hexanes vyi el ded 2.85 g (50%xghpibhe product as a light brown
crystal . [err%; NVR (CDCl [err], 300 MHz) [err] 8.31 (1H, d, J =5.1
Hz), 7.78(1H 7s), 7. 2H, m, 6.99 Ht,J=8.7 H), 6.76(1H d, J 35 =

2 Hz), 4.67 (1H, .97 (2H, . GBEIHE ), @ 3nHgsHHeg) 2 WBM%H
n. rxa!tspmgzl y f he, sya hesi g4 {Jgraa(‘ﬁ), abov
addi tional reaction gongli trom were—ent oyd i T er amge bases
and sol vents: N StaN. CHaf2 ¢ - bV am-me and THF ®padi | sopery am ne
and THF; c) pyrrolidi H‘e arﬁ’&"*}'HF F o 'BBPh m calBdmate

F D

et hanol . WO 96/ 21452 F e F
PCT/ US96/ 00546 .

25 4-(1,2-Dioxyethyl)piperidine (7.15 g, 50 mmol), CH,Cl; (50 mL), E&;N (8.35 mL,
60 mmolL), and DMAP (0.61 g, S mmol) were combined and trifluoroacetic anhydride
(11.03 g, 52.5 mmol) in CH,Cl; (50 mL) was added dropwise and kept < 30° with
external cooling. After the initial reaction subsided the reaction was stirred at 23°C for
16h, washed with 1 N HC! (2 x 50 mL), dried (Na,5Oy), and concentrated to afford

30 13.38g (100%) of 1- mﬂuoroacetyl—4—(l ,2-dioxyethyl)piperidine as a white solid. IR
1693 cm™
b) -222— i 1)-4-piperidinone

The product of the previous step (1.19 g, 5.0 mmol) in THF (5 mL) was added to
1 M borane in THF (10 mL) at 4 - 10°, and warmed to reflux and stirred for 5 h, cooled



e)

4- ( —%= I di n- 4- ybH=5—2=-rethysut-tnyl - 4- pyri m-di-ay-—
1) - i m dazol e Pota55|um persulfate (3.2 g, 7.0 nmol) in water (75

m.) was added to a sol ution of

4-(f|uorog‘t}§&#lﬁl (1-net hyl pi peridin-4-yl)-5-(2-methyl t hpormdsspysssen di nyl ) -

I m dazol e g, 7.0 mol) in glacial AcOH (150 nL). After stirring at

anbi ent tenperature for 72 h, the Kehction mixture was neutralized by
the porti on W ge 4l 6N BTl 0f. 5mL) wasaddedldﬁfetmmmqumuardt&c[.mde]mw(pﬂ>

extracted with gm@[: W th
brine, dried (V\}Eg% %&‘;ﬂ%&concen g?%ﬁ’@@f’gg?@%z Thee:g[u'rltturg?fég wth
ethyl ether tof )dmtjl‘?@“‘ief’ﬂ‘éd an off-white solid; yield 2.3 g
(83% . f) The above oil was dtssolvedm 1 NHCl(lS mL) and the solution was refluxed 1h,

5-[(2- Et hy' | 3 84PN 14 Podhediratlet v ;6 (30 26 RIS el (aSb Sk bohéBted '~

10
4- (Fl uor opheny |affond Q. §4 &é?:'r%] aofi lp@meﬂﬁpmdwgnm%wllwi AR 1719 cm™

pyri m d-inyl)i g dazql 2D TRBudstoethvib-3-afiRdpiperidihe HRGr0oRIdA@s IS et hyI am ne (2 5

mL h ;

Af % e\rNe(r:goI ing to :ﬁbt]llig H%O%U&%Q%rr{rl‘%desgﬁ Lﬁ 2% e‘?f%ﬁ?’ﬁ éfg vx?tadgz,§ %’%’f‘é@ and
t he resi due wadiGl{#.828.H0<mmod)vess WOI@E’ fegethen and Na;COs44- ﬁ%ﬁ)d"&shéd%ﬁ ip|small
conpound agoa \WoitioRs.SThe Mixtitk Wafl strelat 93(foP 34, adfasted ©© pﬂ/S 1rmﬁm~so@r8&q NADH,

(MH) . 7

44FI hefYTF3cd Vith ERLO (3 x 50 Ml aad concepiraeq o a w °P‘%1 t hyl di n-
RN A e v It i ERL T,

except substltutsiuﬁgmmﬂwxéadueaandmemumféfmrrdmeahﬁu&ml(sops@rfapysqk as a

tEi‘gn;f’L' d 1N 208 ¥illy&t wistiuleic ofF and washed with EISH) Eherial HC (1 M) (40 mL) was

5- ( 2- Ai no14- pyddediand e solveny wast removeskin @aguo)to afford amwtilh \ifpon-agddition of ByO) i i da |
zole 25 a) 23%1.%%&@%@&@% TRE SEHEWELIMERR] TP RARRIdWith ﬁafqumt oxy

202 (0.0 o, abiingach Sat TN 1R (BRIOER i Amrde” TR ICREOBY A
60[err] for 18(m.2).®716812963t53@nR-I[ér?’r(}w&ﬂl(l]ni’o.lbl m3ps) was added and

the sol ution way he b AV RRE L Lol ace@p! | Ng to anbi ent
terrperaturﬁpthe VO wer e e
o

it e es| d
filtered t K ough a %neé’glz?fnﬁfm‘lﬁ *F‘E&YG@F ‘6\{ o mawqaﬂ&‘ﬁ%
CH[ err] O [ er r] dingshy)acetal (66 mis, O endl} were sombined hmd/\mned 10 100°Odprl8ht uration

3:‘ e} ge resi duemmﬂo%m%nﬁ@é@fn%ﬁu& Bestotd dnfoif CATRANRSh FNAOBMISE 038/rhél) in

L ot am dopy: HROASA B veas e dbaniiine HGH (438 SRRl B UML), and the
mmol ) was addedestling selotion washadded B the sbovrrideseriped oilvi Theresultingmixtore wais syl 35

monoret hy! zsvnaaza%tfam ﬁcﬁﬁ@duoﬁiﬁgnﬁd zegl(s@%'o} mem%@ﬂﬁsﬁni ml) at anbient
t enper at ur e. Af} |rr|n ‘ perature for 3 the reaction

m xt ure was oo™ 3N HCl . The resulting sol ution
was concentr at ed anﬂfhdz bmnpﬂundOfﬁlewmsmg (.62 g4 Wonmol anCBNGHCI (T8 [nalk.r 2.

Renai ni ng sol i ﬂﬁnd@ﬁr@rerc@mbiéﬁﬂ aH&’ hdahddith @80 P a6 Ih R6urs, cooledSIQJ/éf&Nn fOAC
?\ég&? rated to ?gof i.) ancp neuErthmle th@adﬁx%%n %? NQHXI?)g, (8 \flgs g mmol)¥n smac.{l pomox(t:]s

36 The agueous phase was extracted with EtOAc (5 x 50 mL) and the extracts were dried
(Na2804) and concemrated to afford 0.793 g (64%) of the title compound

The product of example 26(c) (1 71 g 6 79 mmol) HqO (16 mL), K,CO; (121 g,
8.77 mmol), and the product of example 1(e) (0.79 g, 6.45 mmol) and CH,Cl, (100 mL)

35 were combined and stirred under Ar for 14 h. The phases were separated and the
aqueous was extracted with an additional portion of CH,Cl,. The combined organic
phases were dried (K,CO;) and concentrated to afford the title compound as a yellow oil.



WD 96/ 21452

PCT/ US96/ 00546 c) s

2- Acet am dopyri m di ne- 4- car boxal dehyde( 1 met hyI pi perdi ne-4-yl )i m ne

Fol l owi ng the procedure of exanple 75 (b), as described in WO 95/02591,

Adans et al except substiuting PCT/US96/00546
2-acetam dopyr| m d"' | ne-4- car boxal dehyde afforded the title conpound

as off-white solid in 75%yi el d. 5 d) ¢4

| P The" EAMRCOS) e b D s B g o, 20,
Wi

acet am dopyrim d @h%d@ﬁ%&%@ mat hyl p| perd| ne- 4-yl )| m ne af f or ded

the tltle gkonp AN ‘> 9 ( 24 |

5- (2- Ami no- 4- pyri ni di a)' 'ﬂs(nénéﬂpufam&ﬂ&‘aﬂwx&aclﬂé&dhﬁﬂdi‘ty(‘soéjmnz@aoomL)

pi perdinyl)i dazol gﬁkﬁd éf dimtghfoppwe# By, Aeamyvise addition of conc. HCI (15 mL). After

5-(2-acetam d
1- (1- net hyl - 4- p| Mgﬁyhmlﬂredmmh@hisév&sgem@weﬁhﬁd thelajjudons piaserivaséxudiied@ith

heat ed
\tNg?rperegt ﬁre t he react | on&%‘n&hgﬂww;@d&d (Naﬁtﬁ‘%%{? %dn?%ﬁg%dm%a?ﬁbfmas sodi um
hydrogen car bonatigxangasadded and the frreacidvasfilereths i sol at ed

filtration, washed wi The fied sid 20g, a406 nhmot)) pifinopdbemaatiehyde (22 Hmw@ﬂmﬁﬂmd as
5. (2 Acet am dosi*‘*"‘"*"““ﬂﬁr i 3"3 oY Spmpharpuont sl g 7.3 Brnc) s
dazol e y 18h The nesu){nng soli asbro up and stirred wx

5- ( 2- ami no- 4- pyr mmdteroj IMeOH @imummphml(xz ﬁﬂb&dﬂlﬁltﬁl‘tﬂl MO sclid W%Gesuspende%l
te

propyl )i ni dazol ey By emaﬂegf% L) dnd i H&‘rfgb enpeS%%xgmscm@g

to reflux for

acetic anhydri deFips t}gﬁgmpoundg (27 g 6% vieliy | H NMR (400 Mhz; GRES):
bet ween sat ut@at e38.43)(s 683 mam&qmr 7.3 @il 2HD,1W32 @c2Hp o8 ((TRH), 6.34 (d, 1H), aysks
wer e separated aggythe organi c phase was concentrated. The residue was

di ssolved in M %10 m_) and 2 5N NaO-l (1 m_) was added. After stirring at
25 anbi ent terrpQ' af uf=&iyog 2 SIPHGROAOBart i al | y evaporated and

the resul ting 'Dheamnmouﬁd of mpléql(i)tfzt)ﬁgi 6@6 rhiinbl) LADMBY32 W9 RE cobleld

wat er and air-dr rgg&‘i‘()'t %@é\z £ di1°164 flyfbry was added RUTIBRESHy S afbpilile! aRidh'cf"

yield 0.28 g,(51 ] .
Exanpl e 10 damine (4,0 mb4 326 BALY HRME-(2 mL)keeringthe interaalitemperature

To a stirred sol belowrsIThé niikwmes wisgradwally mattted chidd 1 g, qﬁﬂ&eam)ﬂ&s hnd éktracted
acetonitrile wllui GAL. The orgatiObtHE ks Fabhel HithSRardt S adullins NARED,VHES) Was
O% and concentrated. The resulting residue was triturated with petroleum ether
and filtered to afford the title compound (1.7 g, 90% yield). 'H NMR (CDCl3): &7.63 (d.
25 ZH) 7.33 (m, 4H) 7.10 (t 2H) 5.60 (s, 1B), 2.50 (s, 3H).

th

The product of example 1(h) (1.96 g, 6.79 mmol), the product of example 26 (f)
(<6.45 mmol), and K,CO, (0.89 g, 6.45 mmol) and DMF (14 mL) were combined and
30  stirred under Ar for 2 days. The resulting mixture was diluted with Et,O (100 mL) and
filtered. The filtrate was concentrated to a dry residue in vacuo. The resulting solid was
triturated with Et,O filtered and washed with Et;0. The solid obtained was crystallized
from acetone/hexane to afford 0.751g (28% from the product of example 1(e)) of 5-(2-
amino-4-pyrimidinyl)-4-(4-fluorophenyl)-1-[1-(2,2,2-trifluoroethyl)-4-piperidinyl]
35 imidazole. mp =229 - 230°,



2.45 nmoles, 2.5 equiv.) followed by chlorotrinethylsilane (119 g. 1.07
notes— it equrv- Fhe—+eact i-

nitrogen for 5 hours. To the resulting white slurry 35 was added
p-toluenesulfinic acid (230 g, 1.47 noles, 1.5 equiv.) and the reacti.on was
heat ed aty, ]C for an additional 5 hours t hen cool edl,é.,qﬁ t
terrperatur‘gg%zhanol (250 m.) and t-butyl nethyl et sg’r%(ﬁ'ggo m)
were added. After 15 minutes the reactiwn was poured into water (3
L) pre-cooled to O[err]C After stlrrmmm 30 minutes at O[err]C t he
product was c&ld RFhRS G ] ed. but yl met hyl

PCT/ US96/ 00548 : drapinopipetidine e crystalline solid, was dried
to a constant wei ght-melemnyl ﬁﬁéndina-ﬁgne {commercidlly a&ﬁilmdfrétm.aﬁcaét&? 9

%L?f% CKI; ‘[jeéhén?)%ﬁ ggl?uéhi:d tc?@xe/‘;ﬁégg )fﬁﬂ{e%ﬂ’é]cgtnb@i@(jg%qg%ya‘gwm%ofﬁxﬁ%k

e
(2H dd, J %‘%) “"8818" sfgat(ﬂzﬂsﬁ‘@ —81Hz) 7.16 (2H, t,
88Hz), 6.91 ( R=Methyltbiop a : de ] :
Alternative 5 'é}gs_ ose used above In part (a) were errpl oyed
a) toluene at acetonitrile at about 50[lerr] and
usi ng the condl ti cﬁﬁ%‘emykhwpyma f-easboxgldehyds iBredergeie H. ejra @mﬁs&@%f’eo and

70[err] C.10  3407] (1thig] &8 mimdip theqiroduce sfexbmplel27¢ad (1.1 gO1MP mindol), 1 W(daid e 10
broduced S“sﬁ%ﬂﬁbﬁ’cﬁ?it 1"6%"%%%?38@%9%%5 LA#%W%%EB”‘;T 5.5
vol unes) was ‘E?Bﬁﬂ“gﬂ“‘i"d’ @afforded the WOP'@@!“[ A yellow oy "HAMRmmol es,
1.5 equiv.) v(@(ﬁddia&isuﬂ Ilﬁ 827 (& BXDSba, 1), DS (mh2) B)\56dm, 1), 3.00 (m, 2, 260 15

m nut es at 0[(§r§) f‘%sz&pgl)vyméé %I urry was cooled to -5[err]C. Triethylam ne

(166 g qu ) was added drovm se to the slurry over.
45 m nut ds at®) SUC' -GN UTIQ ndipxla-4-(dibioronhs utoxycarbenyhle| ow
O[err] C but Caut i on shoul d be exerci sed at the

qurekry ® e ?%“‘hgﬁ‘ﬁbﬁ?&%ﬁ%&%?%?ﬁg 240 et ?}tﬁ%?ﬁ”dﬁ\ﬁﬁ%’t PR eq 1 or
30 ninutes at270{)éF phje@mnpﬁéforded an oﬂrfmthp@ﬂ:esphm yFlashechromasogrephyyin O 1&ar ken
during the stMeOHRMCHSTL,@Bncehfratisreaditifnatidn of the residueRA RN ane dfordedM Xt Ur e

of satur ahed ar bon acetate (1
L), bot thr e- 22%%‘?9@{1% ﬁ-g% g.rth%ﬁm? %éfﬁ%&y@;giﬁ'ﬁﬂ%ﬁ%m%ﬁ %s hed
with water  brown sqlig| %%M%Wb?ﬁﬁ%( )< or gani ¢ phase was concentr at ed
under vacuumdyi a SqRMeéthylt q < 4. 10% of the initial
vol ume renai T=To e , ) and concentrated again
under vacuuntd € til about 10% of the initial vol une

remai ned. This prd# e@dvﬁ@fﬂsmé@gmmpm 468 mgl 1 Srropalovas sependedin A fi ne,

25  yel bW OHOPD2IALYE codied RIUSE! wider Affid #MAPIA @ibfand@fas 68flaednto Oferr] C
and the prodygd;iBieht yeliow soln was warmed to 23°C, stirred for 4h, and diluted with EpO. A

gummy solid separated out which solidified on Et,O trituration for 20 min. The solid was

filtered, redissolved in H,0, washed with EtOAc, layered with a second portion of EtOAc

and the aq phase was made basic by the addition of 50 % aq NaOH. Extraction with

30 EOAc (3X), drying of the combined extracts (K;COs) and concentration afforded a solid
which was triturated with Et;O and filtered to afford 168 mg (46%) of the title compound
as an off white solid. mp = 182-183°,

The above description fully discloses the invention including preferred
35 embodiments thereof. Modifications and improvements of the embodiments
specifically disclosed herein are within the scope of the following claims. Without
further elaboration, it is believed that one skilled in the are can, using the preceding
description, utilize the present invention to its fullest extent. Therefore the Examples
herein are to be construed as merely illustrative and not a limitation of the scope of the



collected by suction filtration and rinsed with 1-propanol (50 nL). The

of f-white solid was—er+ed to a constant weight at 40[err]C/ <1 mmto
give 65.7 g (227 mml es) of desired product, affording a 70%yvyi el d.
[err]H NWVR (300 MHz, CDCl[err]) [err] 7.62 (2H, d, J = 6.7 Hz), 7.46
(4H, m, 7.0 J =8.6 Hz), 5.62 (1H, s), 2.46 (3H s). 30
Alternative 58%%?%?%%5 to those used above in part (b) were BO46 s uch
as: a) different solvents: DMVE, DME ggetonitrile(10:1) using the

same reaction condirésenvifvention in anylWa H%@Qmﬁ&ﬁmﬁﬁ@ﬁﬂwgwg i ia%ri]c af;llbove but
the t -30. .-15. - 10, ; FEFsve
ranging"t e emmerabies o b ac) T Cnle R G o By

dehydrati ng agents including trifluroacetic anhydride, thionyl

chl oride, and oxalyl chloride. 35

Exanpl e 11

5-(2- Acet am do- 4-pyri m di nyl)-4-(4-fl uorophenyl)-1-(1-nethyl pi peridin-4-yl)
i m dazol e To a solution of the 2-acetylam do

pyri m di nyl - 4- car boxal dehyde (0.84 g, 5.08 mol ) and

1- net hyl pi peri di n-4-yl-am no di hydrochloride salt (1.04 g, 5.59 nmmol) in 21
WD 96/ 21452

PCT/ US96/ 00546 nm. of DMF was added powdered Klerr]CJerr] (1.54
g, 11.2 mmol). After approx 6 h, the [err]-

(p- Tol uenesul fonyl )-4-fluorobenzylisonitrile, produced in step (b) Exanple
10 above, (1.76 g. 6.10 mml) and powdered Klerr]Cderr] (0.84 g,

6. 10 nmo) were added and the sides of the flask rinsed with 5 nL of
DMF. After 16 h, 300 nL of H20 were added to the 5 reaction m xture
and the solution was extracted with EtOAc (3 X 100 nmL). The

conbi ned organics were washed with Herr]O (3 X 50 nL), dried over
Na[err] SO err] and concentrated. The pure title conmpound (0.75 g,
3899 was recrystallized fromEt QAc as a pale yellow crystal. [err]H
NVR (300 MHz, CDCl[err]) [err] 8.71 (1H, s), 8.39 (1H, d, J =5.2

Hz), 7.81 (1H, s), 7.39 (2H, m, 7.13 (2H, t, J =8.7 Hz), 6.81 (IH d, J =
5.2 Hz), 4.88 10 (1H, m, 2.94 (2H, d, J = 10.1 Hz), 2.47 (3H, s), 2.32
(3H, s), 2.07 (6H, m.

Exanpl e 12

5-[4-(2- Met hyl t hi oam no) pyri m di nyl)-4-(4-flurophenyl)-1-(4-piperidine)imd
azol e To a solution of the 2-nethylthio am no-4-pyrimdine
car boxal dehyde (3.4 g, 15 22.07 mmol ) and 4-am no-1-net hyl piperidine

di hydrochloride salt (4.54 g, 24.3 mmol) in 44 nL of DWF was added
Klerr]CJerr] (7.02 g, 50.8 mml ). After about 6 h, the solution was

cooled to about OC and the isonitrile of Exanple 10 step (b), above, (7.68
g, 26.5



mmol) and KlerrJCqerr] (3.57 g, 25.38 mml) were added and stirred with

gradual warm ng to about 25C Aft —1t he reacti on—modure-
was diluted with 200 nL of Et OAc 20 and washed with 200 nL of Herr] QO
The aqueous |ayer was extracted with EtQAc (2 X 100 m.) and the

conbi ned ¢ s were washed with Herr]Q(3 X 100 n). phfussciasisCs Were
dried over gl\ig{‘err]sq err] and concentrated and the titled product was
recrystallized from Et OAc/ Hex to,gjve 5.12 g (61% of a pale yellow
crystal. [err]WhamnRCladged sHz, CDC [err])"g%err] . 8.33 (1H, d,-J =5.3
Hz), 7.79 (I1Hy.s). Xc&ﬂ?_'&&@ofﬁ%,foﬂmﬁ)é (2H, t J =8.7 H), 6.77 (24 J
25 =52 H), 4.68 (1H m, 2.98 (2H mg,2.59 (3H, ﬁ“\“ﬂ“ M\ ll
2.07 (6H, m. '

5-[ 4(2- Met hyl ami no) pyri m di nyl ] - 4- (4Rskuongphenyl ] - 1-(1-"rref hyl pi peri di n- 4-
yl )i m dazole 30 To a sol utiorfjorythe 2-nmethyl am no-4-pyrim di ne

car boxal dehyde (2.79 g, 20. 37 )N’and 4-am no- 1- nmet hyl piperidine

di hydrochloride salt (4.19 g, 22.41 Ry mmgj in 41 nL of DWF was added
powder ed K[errv]rggigrr] (6.19 g, 44.82 mol ). The m xture was stired
at roomtenpperature for about 6 h. The solution was cooled to about
0C and t he?i s&i i Arnyadgk pysimidinyd quinolyd:isequinslinyl, guinagolin-4-yl/1-imidazolyliod 35
gf\m e ]r gdf K[ er lr3 ] CI;batzinhidaiohuowgich %&el‘bir)(,lvl'ﬂﬁh)s Qﬁbﬁt?u@d@%ﬂ-b{(ﬁ&b)t(@ikaa&%ﬂalo :
err or abo . n r 0 ro eral ure over
about” 2 h. Add Ll%’B?‘r‘%E‘eSf“%ng F‘J’g‘a"ﬁﬂ‘ﬁs“éﬂ%@]?’P‘“Péng’]ﬂ!’iﬁE%s e i | ter
the sol uti on andPRi9aallxsubstitated with§31-4-plkyk hdogendhgizoxyl, C1.4 alkbxnCITBVE. After

S g }';22525' 56 g (alkyRhi®'CLoalkyisilfingl, CATORYD LIRS, hérd) Ml Afl (B3¢ alkyl substid®

PCT/ Us96/ 08546 2mino, or an N:heserocyelyl sing syhighering has from § tquimenbgss prd-optionally
CDO [err]) [ err]contains anpdditignal heteroatom $etgcted from oxygen, ABlfarldd NR)s; 7. 45 (2H,
D 058 (T T R ey ety B R e
2. 13- 1. ‘%"éﬁ,’ tyg substiggents, each of Whioh s iidenendengly sejesied, andovhieh fatay
Eiz bfa: n 1: ;rpl oy éphenyl, émag}lzll;;h;ﬂ; Srhapheh-2-yl or 6-naphth-2-yl substituent, is halogen,
np : _Cyano, nitro, - 7R17. -C(DYOR 16, -(CR10R20)vCOR 12, -SRS, -SORS
51402 an ooy Bl Loabtad (Dl il Coghmis SaseiBh g
-(CR10R20)¥NR 10R20 and which, for other positions of substitution, is halogen,
cyano, -C(Z)NR 3R 14, -C(Z)OR3, -(CR10R20)m"COR3, -S(O)mR 3, -OR3, -OR 12,
halo substituted C -4 alkyl, C1.4 alkyl, -(CR10R20)m"NR 10C(Z)R3,
20 -NR 105(0)m'R8, -NR10S(0)m'NR7R17, -ZC(Z)R3, -ZC(Z)R 12, or
-(CR10R20)m"NR13R 14:
v is 0, or an integer having a value of 1 or 2;
m is O, or the integer 1 or 2;
m' is an integer having a value of 1 or 2;
25 m"is 0, or an integer having a value of 1 to 5;
R2 is C}.10 alkyl N3, -(CR10R20)n' OR9, heterocyclyl, heterocyclylC1.10 alkyl,
C1-10akkyl, halo-substituted C1-1¢ alkyl, C2-10 alkenyl, C2-10 alkynyl, C3.7
cycloalkyl, C3-7cycloalkylC].10 alkyl, C5_7 cyctoalkenyl,
Cs-7cycloalkenylCj-10atkyl, aryl, arylCj-]0 alkyl, heteroaryl. heteroarylC]. jgakkyl.
30 (CR10R20)nOR11, (CR10R20)nS(O)mR 18, (CR10R20)nNHS(O)2R |8,
(CR10R20)nNR13R 14, (CR10R20)nNO2, (CR10R20)nCN, (CR10R20)n'SO2R 18,
(CR10R20InS(O)m’NR13R 14, (CR10R20)nC(Z)R 1, (CR10R20)nOC(Z)R1]1,
(CR10R20)nC(Z)YOR11, (CR10R20)nC(Z)NR | 3R 14, {CR10R20)nC(Z)NR]10Rg.
(CR10R20)nNR10C(Z)R| 1, (CR10R20)nNR 10C(Z)NR 3R | 4.
35 (CR10R20)nN(OR6)C(Z)NR13R 14, (CR10R20)nN(OR6)C(Z)R |1,



10 a) 2- Am nopyri m di ne- 4- car boxal dehyde

£ LR e ) nﬂﬂuluuu!ulfﬂﬂmﬂnt""”""““" o exemie

tetramet hyl pi peridine (1.00 g, 6.42 g), [érr '] P ert] (90 nm), and
CHerr] OH (1 Yo oh5isd conbi ned, -sti rred overni ght and Bbdsqd ed
to afford the title conmpound as ayellow solid. 15 b

5-[4-(2-am no) pyrimdinyl)-4-(4-fl uorophenyl }¥1- (2, 2, 6, 6-tetranet hyl -
pi peri di nyl )i m dazol dCR16Rp0)IaGGNOREIR} f)(CRIORIGIMNRMGCE=NR |pINRIIsR140f exanpl e

4 (b)), above, <<@Rqanso>n@c@% ﬁﬁfakb@%b%bgc bfddR, g ©.1 o).
d 12 mL I'Trée or ured into
a[]erﬂvg E25 m_g and ZWQ%?@B% 5(' 18)-1,2, qga@yqlr-@)y & ied

(Na[err]Sqerr]) and4e@ReeiR aRas)-4,5 dingdrot1,2,4/oxadilzol-Brydweieagi ﬁi@hm.(aﬁvl%ﬁ:%
20 MeCH in CH err] Gelegab1) hetdrb @y £ Oy R Gatilyll &rffandi allcﬁehet:ér&y%né% oun

= 227 - 230 (de
Imr:: met hods anal (()gous hegrocy MWE@GYQEGQ@"&MWU@@ng t he corrpound of
exanmple 3 (b) as tmsahdeggmavingamsefltwm he imne the follow ng conpound

be 25 re
rSm{Z Met hyl amlonop;l:-é r’|°rl1-1 I n l:fhﬁlm(gzla}'ﬁlﬁe? ptﬁelﬂyl) 1-(2,2,6, 6- tetrarrﬁt gyl

pi peri di }ﬁ‘?ﬁygé&ﬁ‘l%‘ = 184 - 185. | n net hods

anal ogous to tKbseRflsshyﬂrdgentGmselkyl:rﬁh.ecy‘tcwalﬁﬁpiryuﬁﬂym—iﬂ?yl he;crct;a%pggduct
of exanpl e of exanp ogg}l r a
al dehy(rtlrg and the feter %Pa%ﬁg %}%g#@lf‘gj}ﬁ?&% a4 f‘]‘?&l’ﬁedl ate, the
fol | owi ng % heierasyelplériet alkyl or Rg

Exanpl e 16 Rsis hydrogen, C1.4 alkyl, C2.4 alkenyl, C2-4 alkynyl or NR7R17, excluding the
5 {2 am o A-pyL Lo bl dl'ndb SARBRT7 khd -StofR She SR 4~ N oyl anvl)

'191 dazole mp 322 8R6 %ydrogen a pharmaceutically acceptable cation, Cj-10 alkyl, C3.7 cycloalkyl,

5- [ 2- Ami no- 4- pyr i mi dany},laryl@1 4 4kdyl, hewemaiye meteroatyl] 1) gl bekrocyé Iy akgyYdr)d 1] faz
ol e = 222 - g2 VIO 96/ 21452

PCT/ US96/ 00546
5 (2- Met hyl ani no- B34 Rl s §9¢h) independenily, salentadfigm hydrogen of 1 radkyiyor R7and R101

together with the nitrogen to which they are attached form a heterocyclic ringof 5
20 to 7 members which ring optionally contains an additional heteroatom selected
from oxygen, sulfur or NR15;
Rg is C1-10 alkyl. halo-substituted C|.1¢ alkyl, C2-10 atkenyl, C2-10 alkynyl, C3.7
cycloalkyl, C5.7 cycloalkenyl, aryl, arylC|.]g alkyl, heteroaryl, heteroarviCi.10
alkyl, (CR10R20)nOR1}. (CR10R20)nS(O)mR 8. (CR10R20)nNHS(O)2R 18,
25 (CR10R20)nNR 13R 1 4: wherein the aryl, arylalky], heteroaryl, heteroaryl alkyl may
be optionally substituted;
Rg is hydrogen, -C(Z)R 1, optionally substituted C)-10 alkyl. S(O)2R]8, optionally
substituted aryl or optionally substituted aryl-C}.4 alkyl:
R10 and R20 is each independently selected from hydrogen or C1-4 alkyl;
30 R11] is hydrogen, C-10 alkyl, C3.7 cycloalkyl, heterocyclyl, heterocyclyl Cj.oalkyl,
aryl, arylCj-10 alkyl, heteroaryl or heteroarylC1.10 alkyl;
R12 is hydrogen or R}¢:
R13 and R4 is each independently selected from hydrogen or optionally substituted Ci4
alkyl, optionally substituted aryl or optionally substituted aryl-C].4 alkyl. or together
35 with the nitrogen which they are attached form a heterocyclic ring of 5 to 7 members

which ring optionally contains an additional heteroatom selected from oxygen, sulfur
or NR9g

R15is R} or C(Z)-C]-4 alkyl;
R}6 is C|-4 alkyl. halo-substituted-C]-4 alkyl, or C3.7 cycloalkyl;



np = 193 - 194. I n met hods anal ogous to those described I n

:xcept using the product of exa&?ﬁ“ﬂl\@ﬁ”‘ \‘mml e 16 as starting

material, the follow ng corrpounds epas ed*
Exanpl e % !US96!00546
5-(2- Am no- Aflzyrlmdlnyl) 4- (4-fluorophenyl)-1-(tetrahydro-4 10

sul finyl pyranyl )i m dazole np = 255 - 26%%(dec).
Exanpl e 20 R1gis C).10 alkyl, C3-7 cycloalkyl, heterocyclyl, aryl, aryli.ipalkyl, heterocyclyl,
5- (2- Am no- 4- pyrﬁe‘ﬁrﬁéy@)ﬁl 41-&&3,; (WTals %F‘Hétéro fit fiydr o- 4- sul f onyl -

ranyl )i m da ove,. (213 0.6 mmol
gﬁl[er?/])d [errizl i%hy eQSCYﬁHl? &Gﬁéﬁ %T—F’(‘g’ allyl g aryl: o 1 g Tg%\ (92 m., 1)2

ol ) were coof @ghirmadentioally acceptabld\daltfiherésfa. 80% (387 ny) was added,
warned to gS[err] over 20 mn, poured i nto Et OAc (50 m_) and washed

with 5% a Naerr rr drled S err concent r at filtered

t hr ough aqpl u ! F%A‘{“B W‘é& h“"l;lﬁg&F E{j&b pyndylorf-pynmmdyl
5-(2-am no-4-mg1 m di nyl }- 4- (4-

f 1 uor ophenyl ) - 1- (tet rahydr o- 4- sul f onyl pyranyl )i m dazol e (80 ny, 34°/c) np =
228 - 20 230m% nple 21
5- ( 2- Met hyl anPno- 4TB§/?C?’MQ§'PQ9?°PMQW¢W%?WM‘} isgpopignally S‘ZQSPF‘H“Fq uor oet h
yl) - 10 pphenyt.di n-4-yl]im dazol e

2- N- Met hyl am nopyri m di ne- 4- car boxal dehyde d| rret hyl acetal 25

Pyruvi ¢ al dehyde di net hyl acetal (277 nL, 23 'e&’ and N, N-di net hyl

f or mami de di nét hy| Theeqrapoupgdaerording o Claigh B Whegsi & phanyLig syhsianedne or

100[ err] for ddrditimddiwdependently by hhlopen, \8RS, S{OJRS)-ORY 2 thalocsubsthieduC 04 | .

Sodi um net al “ﬁ g)c smg; jssolved in EtOH (3 L). Methyl guanidine
hydr ochl or| de 1 ¥@‘ ‘added and the mixture was stirred 5 h. The above -

descri bed®0 oil (1.15 nmol) was added and the m xture was refluxed for
24 h, cool ed, 5fil t'eheebm;mnddaccordmg:mrmmmlameﬂmlﬁlisseleaedfmmg:]r fpaliyle was

concentr at ed SRty o %@%wﬁzf SRISHAY subscpredifterdeGety CiZyq ot 21 © (TR
(cDdO [err]): fG&R qu29) (@&RMCRmst)x(S&O)mMs optianally gubsmq;ed ay1go-10s, 6H)

3.00 (s. 3H). alkyl, or (AR oR2DIMR BARhAM nopyri mi di ne- 4- car boxal dehyde 35
A m xture,of the conpound of exanple 21(a) was hydrol yzed by the procedure

of exampl e 26(e) to afford the title conmpound as a yellow foam/[err]H
NVR (CDCl [err$): [ Thegomppgnd accordingsto Clajm 5 whereinRp ismerpholing propyl, 1H) , 2. 05
(s, 3H). pxpsﬁdme, N-methylpiperidine, N-benzylpiperidine, N-tnﬂuoroethylp eridine, or

2- N- Met hyl am DORYE. b%eﬂ?lp:%e%m@xal de?\{/ge( 1-[1- -tri f? uor oet hyl ) - 4-

25 7. The compound according to Claim 1 which is:
5-(2-Acetamido-4-pyrimidinyl)-4-(4-fluorophenyl)-1-(4-morpholino-3-propyl)-

imidazole;
5-(2-Acetamido-4-pyrimidinyl)-4-(4-fluorophenyl)-1-(1-methyl-4-piperidinyl)-
imidazole.
30
8. A pharmaceutical composition comprising a compound according to Claim 1

and a pharmaceutically acceptable carrier or diluent.

9. A method of treating a CSBP/RK/p38 kinase mediated disease, in 2 mammal in
35 need thereof, which comprises administering to said mammal an effective amount of a
compound of Formula (I} according to Claim 1.

10.  The method according to claim 11 wherein the mammal is afflicted with a
CSBP/RK/p38 kinase mediated disease which is cytokine mediated and the disease is



WD 96/ 21452

PCT/ US96/ 00546 " i t of exanple 26 (d) gEET
of exanple 21(b) were react ed m’rﬂlmtlnﬂ[lmcedure of Xﬁﬁ%%@
afford the title conpound as a ¥yeld 0 1 ] H NWVR pl\
[err] 8.34 (‘,%,g,;“s@ 14 (s, 1), 7.13 (d, 13, 5.2 (m 1), 36&1&@&0&9« 3. 05

(m 7), 2.55 2), 188(m 2), 1.75 (m 2). 5
5-(2- I\/Ethylamno4pyr|md|nyl) -(4-fl uoraghenyl) - 1[1(222tr|fluoroeth
yl)- pi perselgried from theymateid afthritis, rheumatoid spohdylitie, gsteoattiuttispgougw anpl e

21(c), and the pra@eas ast otherdAfRtise chtitbonyBEMis, phit %c@éndoto:uc shécﬂe

rocedure of exa Ie 26 i 0. rd hetltlec ound sta rom
gc et one/ g?%‘b fg&o& @HP SPIratory istress syndrome,

Exanpl e 22 stroke cerebral malaria, chronic pulmonary mﬂammatory disease, silicosis, pulmonary

5- (2- Ani no- 4- By isaic$o3il &méﬂsérp&;bﬂafs@&é@%% Gpo}oslis( Jep&&ﬁsidd&ﬁf y(‘g?éfvxbs) hést

pi peridinyl]imdazo uct, of exa

e
described in WO ggcb%ﬂo%mngys,&rgh disease; ulcerativs %@1!%‘55 P50172 1)
(500 ng, 1.12 mmol)was suspended in CH[err]O[err](SO m.). 15 and Et3N
(585 ni, 4.2 mvlj), wvay asiRtndstthefd@nia30 sec trifluoroacetic anhydride
(160 m., 1.12 nmol) was added. After 1 h the insoluble material was
filtered off and the filtrate was concgntrated. The resulting white
powder was filtered through a plug of §2Iica (1 - 2% CHerr]OH in
CHerr]C[err] to afford 350 ng (72% oR,the title conpound. np = 249
- 250[err]. 20 N Exanpl e 23
S-(4-Pyridyl)-4-(4-fluorophenyl)-1-(4-pi pek] dpnyl)l m dazol e a)
Pyri di ne- 4- cgpboxal dehyde(et hyl 4-am ndRyi p elNdi n?@ rboxyate)i m ne
Fol | owi ng the procedure of exanple 26(c) herein xcept substituting ethyl
4- 25  anino-pi Eér‘ﬁif‘TPé’BﬂY b?f)P}'F&’t‘@“Y‘d‘F’MHQ@IW Siyyaalkrbampine (grovp \'éﬁlﬂbr ded

a h[e( a i tE |t ﬁ b muqumwlnbmnyxsebsﬁnﬁwwxm c;.4 all§l, haﬁ)gen, hygro 14
oxycar pon | [l m azo

|l e d y%‘%%pé&q ﬁseébcéﬁu@;*ﬁ@'wﬂ%ﬁm%ég%%%&q it ng

pyri di ne- 4- e sRbstigead amine on g Nahesarpeysiyb ripg which sing hoftgmSite Vi i ne

for 2-N-net hysani nanémbeidand sptivhadiyaofiaing df addigbridy hatétbatb@istlected from oxygen,

cycl ohexyl )i m ne affll Aok title conpound as a |ight yel | ow sol i d
in 71%yvyiel d. s ﬁe

4- (4-Fl uorophenyR)“SP Yh panhihy i -y1 Qunapbth; 253 6y #)gwrparyl whishds optionally
Concegt rat4 edI ]hygr (()(shbaitited BE Otk dréwo B@sut&ﬁts%i@?ﬁlf wiichlis it dbp@idagery &?éc@&nﬂd)
i perdi n-
L) LR S A g,
sol uti on was®®ool ediagen, cyano, gitsg; <G(Z) N%?ﬁ)lérv LH@HAR 16 (CRaoR2OIVCORA 2wt $RS. 10%
aqueous sodi um hydr—S@Rde-OH’jzehalo-snbsum&bﬂ?p.utaa{yﬁ; Oasalkdl 1ZTEsR o, Washed with

‘;"i‘}%e;l Zlng a:ErSNgr '_eglz\lgﬂﬁt)é @le& dr h@:@gg&@g jﬂ}f which, f&sotfer%&xhgns g 1d in
ution, is ha!ogen, cyano, -C(Z) 14, -C{Z)OR3, -(CR10R20)m"COR3,
-S{0O)mR3, -OR3, -OR 12, halo subsmuted Ci-4 alkyl, C14 alkyl,
25 «(CR10R20)m"NR10C(Z)R3, -NR10S(0O)m'R8, -NR10S(0)m'NR7R 17, -ZC(Z)R3,
-ZC(Z)R 12, or -(CR10R20)m"NR13R14;

v is 0, or an integer having a value of 1 or 2;

m is O, or the integer 1 or 2;

m’ is an integer having a value of 1 or 2,

30 m"isO,oraninteger having a valueof 1to S:

R2 is C)-10 alkyl N3, -(CR10R20)n' OR9, heterocyclyl, heterocyclylC|-10 alkyl,
C1-10alkyl, halo-substituted C}-10 alkyl, C2-10 alkenyl, C2-10 alkynyl, C3.7
cycloalkyl, C3-7cycloalkylCj- 19 alkyl, C5.7 cycloatkenyl,

C5.-7cycloalkenylCy- 1 0alkyl, aryl, arylC].-10 alkyl. heteroaryl, heteroarylCj.j0alkyl,
35 (CR10R20)nOR11. (CR10R20)nS(O)mR 18, (CR10R20)nNHS(0)2R 18,

cet Has Been Re laced
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5-(4-Pyridyl)-4-(4-fl uorophenylmmmnl"“m'mw’m

car bonyl - 4- pi peri di nyl )i m dazol & ¢ "Fofl oti ng the procedure of exanple
11, excepivgdépsdsht uting pyri di ne- 4- car boxal dehyde- PCT(USIDOSOX y

4- am no- pi perdi necar boxyl ate)i m ne for 2-N-nethyl am no-4-car boxal dehyde-
5 (4- et hyl ene ketal cyclohexyl)inmne dftorded the title conpound as a

light yellow sol (@Ri6R20)nNR13RIZAGR HIR20)nMEKE (CR HOR20)N) (CR 10R20)n"SO2R 18,
Exanpl & 25 (Ohh NRISRTL ORI HPACIIRE (ERY IRaOHOCEIR) A
T o 2 B RO e CRRRCEARL ek o
to O[err]C the (CRIORZM&RMZ?&H mkmmmwmma neutralized by
the additign of kiéki%ﬁmé 13R14,( CR (ORGEZ)RY ) Separat ed and
extracted with E n|c extract was
dried (Na[err] so[‘éﬁ?‘ﬁz )%ﬁéﬁ%ﬂ §Fé@{rb %(“S('Fﬁlﬁaﬁg l4ue was
purified 15 by (ERHOR20MOCENBG3RPHCRIOR2®aNBAOC(ZINRBR 4 [err]) and
recrystallized chiwwuzﬁlb &51@@8).124.0xadlﬁoh.g-}qgfrpound as cream

yi e

col ored needl es

CP(:I 9, 95
(s, 1H), 8.77 (d: <M2*5g ('Flagw()é S-di %@me’ggﬁ;{}-y Wherein i arJlearrsr' Lkyl,
Exanpl e 2610 20 heteroary},dwetefoaryl allcyl cyclcoalkyl cycloalkyl alkyl}, heterocyclic and

5- (2- Am no- 4- pyr mtgllog?gé&aﬂiy( émilbéﬁﬂ5§39§'3§ﬁbﬂﬂfsuﬁagutfll%d2 2-trifluoroethyl)-4-p

I peridinyl ]

1- Tri f | uor oace? ipandnteger Bang a vaye ol 19:10: di ne 25

4-(1,2-Di oxyetrhydO,prmmlaiemv(x@alﬁhgzofﬂaoml ), CHerr]CJ[err] (50 n),
Et[err] N (8.35 E;O mmolL), and DVAP (0.61 g, 5 mmol) were conbi ned

4
o oo BB g T G e
heteroarylC 1 -4alkyl, heterocyclyl, or heterocyclylC1-4 alkyl;
R3 is heterocyclyl, heterocyclylC1-10 alkyl or Rg;
R5 is hydrogen, C1-4 alkyl; C2-4 alkenyl, C2-4 alkynyl or NR7R 17, excluding the
moieties -SR5 being -SNR7R 17 and -S(O)R 5 being -SOH;

20  Reg is hydrogen, a pharmaceutically acceptable cation, C}-19 alkyl, C3.7 cycloalkyl,
aryl, arylCy.4 alkyl, heteroaryl, heteroarylj.joalkyl, heterocyclyl, aroyl, or Ci.1¢
alkanoy} ;

R7 and R}7 is each independently selected from hydrogen or Cj_4 alkyl orR7and R}7
together with the nitrogen to which they are attached form a heterocyclic ring of 5

25 to 7 members which ring optionally contains an additional heteroatom selected
from oxygen, sulfur or NR15;

Rg is C1.10 alkyl. halo-substituted Cy.10 alkyl, C2-10 alkenyl, C2-190 alkynyl, C3.7
cycloalkyl, Cs.7 cycloalkenyl, aryl, arylC1.10 alkyl, heteroaryl, heteroarylC]-10
alkyl, (CR10R20)nOR 11, (CR10R20)nS(O)mR18. (CR10R20)nNHS(0)2R 3.

30 (CR10R20)nNR 1 3R 14; wherein the aryl, arylalkyl, heteroaryl, heteroaryl alkyl
may be optionally substituted;

Rg is hydrogen, -C(Z)R1], optionally substituted C1-]10 alkyl, S(O)2R 18, optionally
substituted aryl or optionally substituted aryl-Cj.4 alkyl;
R 10 and R20 is each independently selected from hydrogen or C1-4 alkyl;
35 Ri1 is hydrogen, C1-10 alkyl, C3.7 cycloalkyl, heterocyclyl, heterocyclyl Ci.10alkyl.
aryl, arylC}.10 alkyl, heteroaryl or heteroarylC]-10 alkyl;
R12 is hydrogen or R1¢;
R13 and R14 is each independently selected from hydrogen or optionally substinated
e _C1-4 alkyl, optionally substituted aryl or optionally substituted aryl-C}.4 alkyl, or

T tilt



external cooling. After the initial reaction subsided the reaction was

stirred at 23[err]C for 16h. washed with 1N HC %{ASdEE
(Na[err]SOerr]), and concentrat ﬂ!'l m"m W 13. 38¢ %EE&
1-trifluoroacetyl - 4(12d|oxyet nj Mawhit SOl |

1693 cni err] 96/21452 2¢ Tr‘1 f Isuosoet Nyl ) - 4- pi pepdiiddeness

The product e preV| ous step (1.19 g. 5.0 nmol) in THF (5 nm) vvas added
to 1 Mborane in THF (10 nlL) at 4 -740[err]C, and warned to reflux

and stirred for 5 hpogeher with the nitrogen whiith &4 afeddiidched form a heterocyclic ring of 5to 7
PCT/ US96/ 00546

alerr] and o v (R byt el SFcped from
basic (pH > OXyEGN. R oF NaOH and extracted with Et[err]O(Sx
40 mL). The extraqsxy\a;sodrﬂ:(@-cl-4alkyl (K[err]COJerr]) and concentrated to a

| orl i 1 NHO (15
(r:ric_)) O;ngstshgl S(5)| ul '8 %/5'4:&( 'Ihaﬂ]ﬁlb%ﬁ&wﬂsidﬂ@s fé%?%gé’lggk%ﬂd extract ((ad
with Et[err]O (3R 3 (a7 exqialiy) heferosyslyl, anhary ol alkyly hateracyciyl.

afford 0.84 ¢ (93%hem‘roc1yclyll—01Lwaﬂ@Bhét¢ﬂoaéflpr]mmbd'ynomll@a a light yellow
oil. IR 17719 c

1-(2,2,2-Trifl ughgégnlw gjn,c n8)C & (}‘1%3'{1‘9’5 ?%rr%rgé The
product of the ppéwpmagquélsﬂ{)@@%blelsﬂlwml) Herr]O(29 nmL), and H2NCOH
HCl (4.82g, 6994 mmol) were dissolved together and Na[err]CJerr] (4.829)

oh adjusted to > T oo domafiin | FuignR L fp I AESR ) O (5

x 50 nmL) and concentrated to a whi te f oam The above resi due

was di ssol ved i n1gt OHThébsmpduhd@cddkding@dCiinad Y orN 2 Wieréth RQfis an optionalpy Sl urry
in EtOH) was addelg,g gt e m xture was reduced under Herr] (590 psi) for
3.5 h. Tha™e ﬁ‘&Pg‘F" s filtered off and washed with Et OH Etheri al
HO (I M (485nm) vvas 15 added and the solvent was renoved in vacua to

afford an oil. Uppn ayhé édripbunill akiokding bo@laim xswhéréﬂ(ih xy\éubkﬁu&alohelor

L q he,

na dri ed § nvaculopeliy e Eﬁ%@ b??"s@% S8 RO QRE%&%@&%#%“ P4 R

(Cferr] CD) 4.1 alkyl or Ciehaliyl 37 (m2), 3.5 (m1), 3.3 (m2), 2.3 (m2),
1 (m2). 2- Am nopyri m di ne- 4- car boxal dehyde di net hyl acet al

pz)Sruvi c al de%yde ghylﬁéé&%}%ﬁdg&w* aﬁggl’ﬁlam()g?h r%o%é‘éegg %’%&ﬂ&fm&nd

heated to 100[ er Flaombylieptipn ysubsnmweﬂtnfamylcmgpwn%we@smmacuo to

afford an oi . AneelooyiiylCiol dAHCRIGRINKSEHRTS XCR@oRzmnS(O)rhk?é lolpfibrailly )

was added to guagubghﬁ%dljgggi Ogdﬂlpgtéz%ﬁ% z% bﬁ{e‘& 100 nmL), and the

resulting solution was a 2 oil. The resulting

mxture was stirred 25 at 23 for 48 h. Filtration afforded 259 (50% of

the title coppoume. The compound according to Claim 15 wherein R2 is morpholino propyl,
piperidine, N-methylpiperidine, N-benzylpiperidine, N-trifluoroethylpiperidine. N-
trifluoroacety! or 2,2,6,6-tetramethylpiperidine.

to

17.  The compound according to Claim 11 which is:
30  5-{(2-Methylamino)pyrimidin-4-yl]-4-(4-fluorophenyl)- I-(4-methylpiperidin-4-yl)-
imidazole; _
5-{(2-Methylamino)pyrimidin-4-yl}-4-(4-fluorophenyl)-1-(4-morpholinoprop- 3-
yhimidazole;
5-[(2-Methylamino)pyrimidin-4-yi}-4-(4-fluorophenyl)-1-(4-piperidinyl)imidazole:
35  5-[(2-Ethylamino)pyrimidin-4-yl}-4-(4-fluorophenyl)-1-(1-methylpiperdin-4-yl)-
imidazole:
4-(4-Fluorophenyl)-5-{2-(isopropyDaminopyrimidiny-4-yl}- 1-(1-methylpiperdin-4-
yhiimidazole;
= - 7 ~*={(2-Methylamino)pyrimidin-4-yl}-4-(4-fluorophenyl)- 1-(2.2.6.6-tetramethyl-
This Sheet Has Been Re; [il, :
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e) 2- Am nopyri m di ne- 4- car boxal dehyde The corrpound of the

previous—step~ {169y, 10 mol) and 3N HA (7. 3 m;—22—- T
THJPHE

conbi ned and heated to 48[err] f , cool ed, % BEEN
Et OAC (50 nL) and neutral ﬁumml“m m IOI’I of Nabic erRﬁPl(AQEQg
Ss

25 Mol ) 4, portions. 30 *The& adueeu e was epkiasigudssl th Et OAC
(5 x 50 n1_ an the extracts were dried (Na[err]SOerr]) and
concentrated to afford 0.793 g (64% of e title conpound. f)

2- Ami nopyri m di ne- pipeaidim4-al)takdyadds: 1-t ri 1 uor oet hyI 4- ami nopi peri dine)im ne

-IK-Fgrlro]r gajgﬁr]c’f;gb Mﬁ&ﬁhﬂﬁ&nﬁl e (@-ﬂﬁgr h r?y t o)fl exarrp’l e 1(e)
(0.79 g, 6.45 % 'ﬁ‘%"&#&‘%ﬂ&yﬂﬂéﬁz‘{“é%4%1prﬂw SR %F@"@&?H}%d and
stirred under Ar f @ipetidinad- Iﬂhmdpmtses wer e separated and the aqueous
was extractsed A he conbi ned
organi c ﬂgﬂ%@?&g@g’* ??214 er?l%ﬁl ?ﬂ?jﬁh concen¥irrat ed to afford
the title conpound PHE WD 96/ 21452

PCT/ US96/ 0054 6- (2-Am1nopyrxm1d1n~4-yl)-4-(4-fluorophenyl)- -{(1-trifluorcacetyl) 64

[err]H NMR (CDC [ en 8.13 (s, 1), 7.19 (d, 1), 5.2
(m 2), 3.35 (m1) pﬁﬂe}‘gu‘[‘ﬁ?fﬂm'ﬁdg 2 55 (m 2). 1.90 (m 2). 1.75 (m
2) g) 4- Fl uor ophenyl -t ol yl suI f ononet hyl f or mam de

To a suspdlsi d8. of Apphannacenteal compositiod Compsisidg uﬁbmpd»ﬂnd(aa&rahg tdhdy'[(ﬂ'r r]o
(100 1) 5 Vanakiag 17BN, pibmsieyll AL @B R0 (00 Of conc

Hd (15 nL). organrc p ase was renoved and
t he agueous phase was extract ed W|th TBME. The organi ¢ phase was
dried (Na[errJiS( e mpthed df weating acywkine niediardaliseasey iteSiBammal in needO¥RBE WaS

aocs g, tlh)ega ﬁ?@k‘énﬁ@?’ag‘ﬁ% é?’%mm%*@n fisptive abiiind Sr3oRofind 5 )9

n., 503 E‘ Heid (4 g, 17.3 mol) were com
bi ned and stlrred at 60[err] for 18 h. The resulting solid was broken up

and stirred Wohh ayye method TeadrhE i gélaimﬁeﬁn@ééd@-ﬂ%g{g@{\#S gnJL) then

filtered. The sol'id was resuspen 300 m)

and stirred vicyekingmegdiated W&ﬁ@ewswﬂérm Theyrpateld wthets, fhe“mat01¢$ﬂ0!1ﬂﬂﬂison

af f orded the obdatheitisizoutychrthaitis 8nd @fer Wit dnditlons, rs]aﬂrixd\'MBué

CDCI [(7ar (r)]sb? { ég‘}%té)ﬁé%ik %&m&% SeA?éxs7tiignc’shock syn% e a&%respuatorgr

4 FI uor opheny# W%QIPF’SM?’W@ W&ﬁﬂd’éﬂ’m‘: pulmonary inflanmyatory disgasend of
exanpl e | (f) (8ilibdsgs, pAlnitimarygatcososis, bive résdzptivh)dissases, WBRbgstosis, reperfukitn - 10.
POO [err] (1. fguriflgraft@s ol RhoriohPioPdf Fehelifink RYEHPYisla0E u?c%?a%\’r\"e gsuddgi tion

of
pyresis.

25
21. A method of treating inflammation in 2 mammal in need thereof, which
comprises administering to said mammal an effective amount of a compound of
Formula (II} according to Claim 11.

30 22. A compound which is:
5-[4-(2-Methylthio)pyrimidinyl }-4-(4-fluorophenyl)-1-(4-piperidine)imidazole:
4-(Fluorophenyl)-1-(1-methyl-4-piperidinyl)-5-(2-methylthio-4-pyrimidinyl)imidazole:
4-(Fluorophenyl)-1-(1-methyl-4-piperidinyl)-5-(2-methysulfinyl-4-pyrimidinyl}imidazole:
1-tert-Butyl-4-(4-fluorophenyl)-5-(2-methysulfinyl-4-pyrimidinyl)imidazole:
35  5-(2-Amino-4-pyrimidinyl)-4-(4-fluorophenyl)-1-(tetrahydro-4-thiopyranyl)-
imidazole ;
5-(2-Amino-4-pyrimidinyl)-4-(4-fluoropheny!)-1-(tetrahydro-4-pyranyl)imidazole:
5-(2-Amino-4-pyrimidinyl)-4-(4-fluorophenyl)-1 -(tetrahydro-d»-sult"mylpvranyl)-
imidazole: T
This Sheet Has Been Rem

Hllflﬂ A



20 triethylamne (4.6 m, 32.6 nmmol) in DVE (3.nlL) keepi ng.t-he.internal

terrpeLanure o | C)bel gw—t5 T?e}dmlwre was gradual | ¥hwar mlg\&{EPErr MAS BEEN
quenched in Herr and extracte : € orjgani ¢ RPPRREEDNAS
ﬂu!“mnﬂﬁﬂmr (Na[c..]chrr,,,

washed with saturated aqueous NaH

and concent rq‘;&gnf‘;g}e resulting residue was tritdrated with PREUSSL6usRe et her
and filtered to atfford the title conpound (1.7 g. 90%yvyield). [err]H NWR
(CbCferr]): [err] 7.63 (d, 25 2H), 7.33 (4 4H), 7.10 (t, 2H), 5.60 (s,
1H), 2.50 (s, 3H).5-(2-Amino-4-pyrimidinyl)-4-(4-fluorophenyl)-1-(teuakydro-4-sulfonylpyranyl)-

5- (2- Ami no- 4- pyri m di Nypidadolé4- f | uor ophenyl )-1-[(2, 2, 2-trifl uoroethyl)-4-

pi peri dinyl]im dazo}e,. .. T rodquct.. Qf .ex le 1(h).(1..96. 0,
6.79 mvol ), the p?’ggfﬁ?’wgwgl)%&??%mp enyl)-q(qgl_'lﬁ@%mﬁ-;ﬂ-p&;&dmyl)-
KlerrJCOerr] (0.89 g, imidagolesnol ) and DVF (14 nl) were conbined and 30
stirred under Ar fsop-Amirys Rinved {44 ' 9 20tk m’ b
Et[err]O (100 niL asrjl(([:l o .p:{‘n.'ju-lk.iteyeﬁ ._t Tﬂéew?llmle%ﬁr’l?ﬁlg}ﬁz cong%xﬁ?irlat ed to a
dry residue in vacuo. ?PP&“F’&UF‘P olid was triturated with
Et[err] O filtered SadcPyrigyheti(dvilnonophenyd)-1{epiperidingl) imidazoie: of ned was
crystallized 5-(4LPyRilyDLPUOMBI AR 1 4 P1-BltoRY SarBent®-dDiged@ityl)iniakae.
product of exanple I(e)) of 5-(2-

am no-4-pyrimdinyl)-4-(4-fluorophenyl)-1-[(2,2,2-trifluoroethyl)4-piperidi
nyl] 35 iniddfol @3. np A-proaess for paparing a compound)\of Bammiai@y), as defined below, which
PCT/ US96/ 00546  comprises reacting 2 compound of the Formula (Wa) . Exanple 27
5-(2-Met hyl t hi o-4-pyri m di nyI%-4-(4-fI uor ophenyl ) - 1- (4-pi peridi nyl )i m dazol
e a) 1-t - But oxycar bonyl - 4- am nopi peri di ne

1-t - But oxycar bonyl pi peri di ne-4-one (c8 pal |y avail abl e from Lancaster
5 Chenm) was converted to the free base ¢f the t@mle conpound by the
procedure of exanple 26 (c) with the omm ssion of the HC treatnent
st ep. b) 2- Met hyl t hi opyri m di ccar boxal dehyde

[ 1-t - but oxycar bonyl - 4- am | peri i N€] i m ne

2- Met hyl t hi opyri m di ne-4- car boxal dehyde[ Bredereck H. % al. chem Ber.
1964. 10 3407] (1.51g, 9.8 mmol), the product of exanple 27(a) (2.1 g,

10.5 mol ), My %{5‘]*‘;‘??“2‘%“ %tr)ftg%l:ﬂ}nuwug"[ err]Cferr] (75 nm) were

conmbi ned and stirre Ft? trati and concentration of
the filtrate afforded the title conpou S low oil. [err]H NWR
(CDCl[err]): [err] 8.57 (d, 1), 8.27 (s, 1}, 7.58 ( I}l)’ 4.05 (m 2), 3.55
(m 1), 3.00 (m 2), 2.60 (s, 3), 1'H5 (m 4),71.48 (s, 9). 15 ¢)

5- (2-Met hyl t hi 0-4-pyri m dinyl)-4-(4-fluorophenyl)1-[(1-t-butoxycarbonyl)-
4-pi peridinyl]imazole
wherein p is 2; and a base strong enough to deprotonate the isonitrile moiety of Formula

(IT); and wherein the imine of Formula (II), is formed in situ prior to reaction with

20  Formula (Ila}: and Rj. R7and Ry are as defined below for Formula (A) or are
precursors of the groups R}, Ry and R4 and Ar is an optionally substituted pheny! group,
and thereafter if necessary, converting a precursor of R, R and R4 to a group Rj, R»
and Ry4: wherein a compound of formula (A) is

Tz
Ri N
o
R™ N

25 Ry is 4-pyridyl, pyrimidinyl, quinolyl, isoquinolinyl, quinazolin-4-yl, 1-imidazolyl or
1-benzimidazolyl, which heteroaryl ring is optionally substituted with one or two
substituents each of which is independently selected from Cj.4 alkyl, halogen,
hydroxyl, C1-4 alkoxy, C]_4 alkylthio, C_4 alkylsulfinyl, CH2OR ]2, amino,
mono or di-C]-¢ alkyl substituted amino. N(R 10)C(O)R3 or an N-heterocyclyl ring
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Fol | owi ng the procedure of exanple 26(i) except using the product of

examnpre Z7( D) as tie—m m—: noil fr ﬁp@g Sp,lggﬁeﬁ S BEEN
Fl ash chromat ography in 0 - 1% r]jc[err
and tritur atlo% 01P %lhe resi due WI @Mﬂ"ﬂﬂ'ﬁed] 20[ 2] 329 m’\‘cﬁ
2- met hyl t hwweRghsissd di ne- 4- car boxal dehyde) of the t|tIe corrp@ttmigmm
brown solid. ESP+ MS mfz = 470 (MHerr]).
5-(2- Met hyl t hi o- 4-pyri md| nyl)-4-(4-fl uordﬁnenyl) 1-(4-
pi peri di nyl )i mi daZ¥eh ring has from 5 to 7 members andioptionally containsrapadditionalexanpl e
(()?69 ]rr?: 1.3 nol )hemzammmaﬂmbmaxﬂg&n,sﬂwafm (2 HL) cool ed tlo

err] C, under . o . esultin
i ght yell ow so#ﬁ’%\g{éﬂ %gq'gi %3’%@ ?&ﬁ é\{'taﬂ%?e?eé P’Iﬁ:q ‘s%nﬁlh ut ed ngt h
Et[err]O A sybatimedsy ong Osmswmem&temfoﬂmﬂnb intiepéndentiynseléiciedy arldO
}_' { itu ]r gt ion 5;] O(r:I 2 QuHiie) for AlacpHeRyl, 4-ndftith-1-yl, S-ndphth-2yEsh 6-n8FHE-29)1 ¥@knitifent,

err washed wi; S 0
and the aq phase V\§/as %%B%Aé t&{)e&t%kggﬁ ﬁ@agllg%gﬁ%ﬂ@&%wq{ﬁ?%ct i on
with 30 Et0Ac (3¥PRs.aPRI12chalg-sy em@dﬁﬂmvém&mauwh -L¥ZR12.cT err]) and
concentration aff GNRQ@C{Z)BIH bﬁ-(CRloRzmbNRhgmmidrwﬁxw férftﬁxetvpbéinﬁ{s[o?r r] O and

filtered to affor ﬁ n]gpéﬁﬁ@e I:yang'ect( 3&6&@@8’5&’(&1@2&%@9 white

solid. nmp = 182-1
di scl oses tH: inv )mR31 1R 3. balagubstitutedC o4 alkgl, -Cp4rigliall, ment s t her eof .

Modi fications and qcm@n NRG 0C{Z)REE-NERIS D ,SNR]10S(O)RNISIR ¢ 2 )R

di scl osed herein P(C‘#Itl ior} ﬁggsga?)e of theH?R?l ovmur)%( (yia I MB. 173\“ h(g)t3
further el aborati f"l, d ’that one skilled in the are can, using
the precedi ng visO0, otasineegerthaving avalueiof @ or Be present invention to its

full est extent. m'{@@r&f&r %é}q dpanpl es herein are to be construed as
rrerelylllulsstratlve and it tIOI}Of t he scope of the WO
06/ 21452 m'’ 1S an mteger vmgavalueo lor

PCT/ US96/ 00546 m" is 0, or an iptegerdnavingrawahieiobn to 6; any way. The enbodi nents of
the :jn;/ent hon '!]gbi&qmcm ARYING LER19R20)m ORY, RALRSGERY, nferd2ftiyic 1 fifalksy, ¢! al med
are defined as Topl QWeny) halo-substituted C1- 1 alkyl, C2. 10 alkenyl, Cy. 10 alkynyl, C3.7

cycloalkyl, C3-7cycloalkylCj-10 alkyl, C5-7 cycloalkenyl,

20 Cs.7cycloalkenyl-Cj.10-alkyl, aryl, arylC].] alkyl, heteroaryl,
heteroaryl-C}.1¢-alkyl, (CR10R20)nOR 1], (CR10R20)nS(O)mR 18,
(CR10R20)nNHS(O)2R 18, (CR10R20)nNR 13R14, (CR10R20)nNO2.
(CR10R20)nCN, (CR10R20)n'SO2R18, (CR10R20)nS(O)m'NR13R 14,
{CR10R20)nC(Z)R11. (CR10R20)nOC(Z)R 11, (CR10R20)nC(Z)OR] ],

25 (CR10R20)nC(Z)NR13R 14, (CR10R20)nC(Z)NR]10R9,
{CR10R20)nNR10C(Z)R 1. (CR10R20)nNR 10C(Z)NR 3R 14,
(CR10R20)nN(ORG)C(Z)NR13R 14, (CR10R20)nN(OR6)C(Z)R 1],
(CR10R20InC(=NOR6)R1 1, (CR}0R20)nNR 10C(=NR 19)NR 3R 1 4,
(CR10R20)nOC(Z)NR 13R 14, (CR10R20)nNR10C(Z)NR13R14,

30 {CR10R20)nNR10C(Z)OR 10, 5-(R18)-1,2,4-0xadizacl-3-yl or
4-(R12)-5-(R18R19)-4.5-dihydro-1,2.4-0xadiazol-3-yl; wherein the aryl, arylalkyl.
heteroaryl, heteroaryl alkyl, heterocyclic and heterocyclic alkyl groups may be
optionally substituted;

R is an integer having a value of 1 to 10;
35 n’isO. oraninteger having a value of 1 to 10;
Z is oxygen or sulfur;
Ra is hydrogen, C}-6 alkyl, C3.7 cycloalkyl, aryl, arylC1.4 aikyl. heteroaryl.
heteroarylC1-4alkyl, heterocyclyl, or heterocyclylC .4 alkyl;
R3 is heterocyclyl, heterocyclylC1.10 alkyl or Rg;

i il



WD 96/ 21452 PCT/ US96/ 00546

ot ot so ot oot 00 v (ORI, ™ s

1- benzi m dazol yl, which heteroaryl *ring s ted REPLACED

N(R[err])qg))%g’&&lﬁ?r a halo substituted rmno oi,d% 6%5{6

al kyl substit no and which ring is further Iona
substituted with C[err] alkyl, hal ogen, hydreygyl, Serr] al koxy, C[err]

alkylthio, Jerr] Rréis én. 0L ©3.4]afR8h @l C NRR] 726)¢1udinrg the er 1 ]
al kyl substituted %ﬁﬁﬁﬂ%&ﬁﬁgk%&fgb%g@ngbgng \le chlrlnng has

from5 to 7 nmenbers h addi tional
het er oat om sel ect &wmmos%yg@haﬂwmﬂlmmbéwa}mcx 10 alkylf €3.p Fydlealkyl,

phenyl, naphth-1-yl axyl, wo;.balzyxyhetezearyanbei | heredbdyely1,iasoy@fdricang) | v
substltut ed 0& one or two substltuents each of which is
| ndependent |y éel ect%’ﬁ‘a hd which, for a 4- phenyl ,

4-naphth-1-yl, 5- Ma-m@nn@m@pmm fromhydrogen ot Cl@h&bo@emd R1B
cyano, nitro, -C(Z) Nggehe \Hﬂﬂh& }utro &(%)»@ﬁ’é O:iaxe attached form a heterocyclic ring of 5
-(CRlerr] R[err])[errio éR; ?Wyco ﬁdg:ropflhetemawrgilecte

hal o- substituted-{ err
-NRlerr]C(Z)Rlerr], mmoxygen,sulmror. ,err]R[err])[err]NR[err]R[err] and

which, for other Ko Halsublttiiel €1 1C2- alkynytE4)9
- Z) N , =

T e LB A e
al kyl, err] alkyl, akylfGRIORPGIOR1] ) (CR I0RBBIS(OI(R(1E) @RaOR]zo)nMIS(O)szs

-NRlerr]S(O[err] R e(foﬁmnzbﬁmr R 5f; WHefdin hﬂ%}ﬁ ir%'l%?fer y R[méﬂhae%a?)‘ ralkyl

-ZC(Z)Rlerr], or é‘ rrJIR{’err] [‘err

0, or an integer hav'?’%b%l"Rf‘&P mis 0, or the int eger 1
or 2; A5 | RodshydrogeperCHER 1INy oauomuueummtedm-ro alkﬁl S(D)2Rg 8, (Mptionallyn
! ?E:eR?g;r]hg\[/:aP?] ?[ValiﬁQstﬁﬁtg%rafypmﬁo tngrrxallysub er.o . ? lr(yI I\II[ Erlr] 1
C[err]al kyl, hal o%@lﬁgﬁ& %fb ?Wgﬂ%ﬁiy&tﬁ EPP]*‘Y%&%%V% éf'h‘?’ﬁ] alywnyl ,
Cerr] Rayds bsmgem Cn[leﬂk?h%lmdcloﬂkﬂ detefocydiflyheterafyeiyt IC1-10alkyl,
cycl oal kenyl, aryl, a.ryf&ﬁﬁ(#lﬁ %éﬁb&&ﬂ%ﬂr%%éh liélalkyﬁr yl,

aryl Cferr]alk ete I roary
(CR[err]R[err%)[e ('f%{')e‘ﬁ/ Ellg‘err]R[err])[err]S(O)[err]R[err],
(CRlerr]Rerr])] e&lBNHSB@ @seqacl} irdepenilently selected from hydrogen or optionally substituted

C1-4 alkyl, optionally substituted aryl or optionally substituted aryl-C)_4 alkyl, or
together with the nitrogen to which they are attached form a heterocyclic ring of 5
to 7 members which ring optionally contains an additional heteroatom selected
25 from oxygen, sulfur or NRg;
R15 is R10 or C(Z)-C}-4 alkyl;
R1¢ is C1.-4 alkyl, halo-substituted-C}.4 alkyl, or C3.7 cycloalkyl;
R}1gis Ci-10 akkyl, C3.7 cycloalkyl, heterocyclyl, aryl, arylalkyl, heterocyclyl,
beterocyclyl-Ci-10akkyl, heteroaryl or heteroarylalkyl;
30 R}9is hydrogen, cyano, Cj4 alkyl, C3.7 cycloalkyl or aryl:
or a phamaceutically acceptable salt thereof.

24.  The process according to Claim 23 wherein the base is an amine, an amide, a
carbonate, a hydride, or an alkyl or aryl lithium reagent, or a mono-, di- and tribasic
35 phosphate.

25.  The process according to Claim 23 wherein the imine is formed in situ by
reacting an aldehyde of the formula R 1CHO. wherein R} is as defined for Formula (A),
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(CRlerr]Rerr])[err]NRlerr]Rerr], (CR[err]R[err])[err]qurr] (CRlerr]Rerr
])ferr] CN{€ERerr1R err]) [er+d SChTrrﬂﬂ err]

erlrR err err] §( err] N rr err
g:lg[:{[err} R[r ]%%[er ]] gI[Q[er]r] lﬁ" "“ﬁﬂm ]R[ ])l[MS]WSEZ?EAQJBéE
(CR err] B&ﬁﬁ% err]C(Z)ORl err], (CFf[err]IQ[er’r])[err]C(Z) e
rr]R err] ]' Z)NR[err]CR[err]
(CRlerr]Rlerr])[err]NRlerr]C(Z)Rlerr], (gRlerr]Rerr])[err]NRlerr]C(Z)NR[ err
]((R:’[R[e;r] 35  with a primary amine of the formula R2NH?2, wherein R2 is as defined for Formula (A},
»

C(rZ;k[Rger]rLgéﬁﬁgay%%bb]é}r%%‘?gﬁrr err] ( err]R[err])[err]N(CR[er
/ US96/ 00546 68
err] R errbg[ er thhrobkefh@bofding oMk 15Wh&kiliBinfiioh bf Mk ihiNSlifsid C(=NR[ err

R[err] err

err]R[errf%’lfzgfpfwaf)“ﬁlﬁfledﬂ?ﬁ"ﬁ[err] (CRlerr]Rerr])[err]NR err] C(Z) NR[ er

err],
CR[err]R[errh‘)[erﬂé'{b L&@@:@;&w&.}mmﬁw&e sobv @gg@ i erglﬁ'tg;

ey NI Belgsspsed Shventis fesabdrpfuri

aryl. arylal k
cycl oal kyl al @Msm,aimholsyhdnmeanmene orDME. heterocyclic al kyI groups may

el
p—

P

23249

(
]
(
‘
(

be optionﬁjly substrtuted nis an integer having a value of 1 to
10; S or anrnte er A a,Iue t L Zis
oxygen or sul ?#} ng@ﬂ‘%dr %iéqh d?’ﬁb&&?‘%?cl oal kyl ,
aryl, aryl epyﬁmﬂiﬂe;aldehhﬁafrtheeﬂoyhula het eroaryl C[ err] al kyl

het er ocycl yl, or heterocyclyl ([err] alxkyl Rlerr] is heterocyclyl,
heterocycIyIC[err] al kyl or Rerr]; f cIl-if)err] is hydrogen, (err]

al kyl, Cerr] alkenyl, CJerr] al kynyl Rl err] R err], excluding the
noieties -SRerr] being -SNR[err] R[errt]Qﬁnd -S(ORerr] being -SOH, 15
Rlerr] is hydrogen, a pharnmaceutically ¥cceptable cation, (err] alkyl,
Clerr] cycl oawhgrein X and X1 are defipadyds andtnduﬁtnuan} gmlup)d Forinelad A accptding to

het er oar yjq erg I E‘Qﬁly anoyl ;
Rl err] ang[ R[err 5|3 mgh&;ﬁ epené ect% rom"ﬁa%‘(r%? r%abét?&aé[ err]

al kyl or R erPfredhd Rerr] together with the nitrogen to which
they are attached forma heterocyclic ring of 5 20 to 7 menbers which
ring optionaljy, copfedirhiesedtcad &bgﬂn@ﬁgfw from
oxygen, sul fur %é( @% oG err #{ecﬁﬁﬁﬁgllsoagyrbstr t ut ed
Jerr] al kyl ,2idshyde o ‘QF@H‘}‘F& derr]al kynyl, Cerr] cycl oal kyl ,

Clerr] cyd oaI kenyl, aryl, aryl(err] al kyI, het er oaryl , heteroaryIC[err]
| kyl,
?CR)[/err]R[err])[err]C]?{[err].(CR[err]R[ r'ce)rr]S(O)[err]R[err],(CR[err]R[e

rr])[err]NHS(O [err]Rerr], 25 (CRerJ]Rerr])[err]NRlerr]Rerr]:
wherein the aryl, arylal kyl, heteroaryl5* heteroaryl al kyl nmay be
optionally s n K Bdefined as an R} substituent group in Formula (A) according to Claim 23,

to yield a compound of Formula (A) or a pharmaceutically acceptable salt thereof.

25 30. The process according to Claim 25 wherein the primary amine R9)NH2 is an
optionally substituted heterocyclic amine or a heterocyclic C}.10 alkyl amine.

31.  The process according to Claim 30 wherein the primary amine RyNH? is 4-
amino piperidine, 1-methyl-4-aminopiperidine, or 4-amino-2,2, 6,6-tetramethyl
30 piperidine.

32.  The process according to Claim 25 wherein the aldehyde of the formula R jCHO,
is formed in situ. e

Thls Sheet Has Been

i rmr i




Rlerr] is hydrogen, -C(Z)Rlerr], optionally substituted (err] alkyl,

S(O ~ optional | y——o | :
Subat i1 L%gje;w derr] alkyl mlﬁﬂm uﬁﬂmgm OF JFHISREEY HAS BEEN

i ndependent|ly sel ected from hydro RlLer rEI‘EP@CED

hydr ogen, C[errJ aI kyI Cerr] cycloal kyl, heterocyclyl, he%&&g&d&l‘

d err]al kyl, aryl, arylCferr] aI kyl , heteroaryl
heteroaryIC_[err] al kyl ; Rlerr] is hyd-wgen or Rerr]: R[err]
and Rlerr] is eacfs i ndpRane@ss dctoriga 6%“3‘2%&8{1@'[}{&&&!& e i RrmedBY

substituted Cferr

optionally substi hﬂ“g&“ﬁ? g "éﬁ@%‘i‘”’a\%@%}"gﬁw %@E@e&e\g@ﬁq ;E‘ééfj%eﬁ? F(Hmula

ni trogen which t heY. adRzisalioheniiasylalkyl. heterepryb eteraanylally. of 5 to 7 nenbers
which ring optionally contains an additional heteroatom selected from

: | f ; ' 7) -
Slxi&e” . urR‘[er?"]' i&@f%%ﬁ%{aﬁ?‘rﬁ%?gﬁ&@%‘%ﬁﬂﬁ@a‘%;”]O;| %u) ge”]

C err] cycloal kyl : Rlerr] is (Jerr] alkyl, Cerr]

cycl oal kyl, heterocyclyl, aryl, aryl [erAi-ag(le het er ocycl yI

het erocycl yl - err]al kyl, het eroaryl or hegeroar yﬁ\g)rr] al kyl ; R err]
I s hydrogen, cyano, (err] alkyl, (ferr] cycloalk or aryl; or a
pharmaceutical |y acceptable salt thereof. The conpound

according to Caim1 wherein R err] 3;; 4-p ﬁﬁﬂg 4- pyri m ndyl
ring. 3. The conpound accor 4ng to daimZ wherein Rlerr] is an
optional |y subst iwheréidl pio0, 92122 Ay is an optionally4ubstitutddshefglrge dapiylaccor ding to

Claim 3 wherein tﬁg sg@gn Jwgl_jfrﬁdbﬂx%id(tg?% m@i %co{ﬁ% rﬁ’2§;i nmes

i ndependent | y by err :
hal o- substi t ut®d 'é’FPchess compises jeacting toggther,an alek formula: 5 The
conpound accordl ng to Caim1l wherein R erRp-GBOsel ected from Cerr] alkyl,

optionally subst '?Héxﬁﬂ l{ﬁ&%@&%‘e&%ﬁoﬂﬂﬁih PRA drpoRhS With Yo hfhmide. a dehydrating

het erocyclyl (J err

(CRlerr]Rlerr])[ e#aerwmemﬂfmvww%ﬁl«*z[aeﬁm{ww«at[ err]Rlerr],
optionally substituted aryl(err]

15 35. The process according to Claim 34 wherein the dehydrating agent and an acid
catalyst are the same.

36.  The process according to Claim 35 wherein the dehydrating agent and an acid
catalyst is TMSCI.

20
37.  The process according 10 Claim 34 wherein the acid catalyst is an anhydrous
acid, TMSCI, p-toluenesulfonic acid, camphorsulfonic acid, or hydrogen chloride.

38.  The process according to Claim 34 wherein the solvent is toluene or acetonitile
25  or mixtures thereof.

39.  The process according to Claim 34 wherein the reaction forms an intermediate

of the formula:
NHCHO

Ry NHcCHO
30  wherein R4 is as defined for Formula (A} in Claim 23.

40. A compound of the formula
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alkyl, or (CRlerr]Rlerr])[err[NRlerr]Rerr]. 20 6. The conpound

accordt “9 t U‘G"&I“I‘ITS"‘WTE‘I“E‘I—IT—H i s mor phol i Mo—propy—=—=—=—piperidine -
N- met hyl pi peri di ne, N-benzyl pi W l’ﬁ” or oet hyl pi|p&ls SHEET HAS BEEN
2,2,6,6-tetramet hyl pi peri di ne. m"”#"rrrpound acdor di nnglg\c@lDai m 1

whi ch is:
5-(2- Acetaoggm"lfzpyrl m di nyl)-4-(4-fl uorophenyl) 1-(4- m)rphol I no- -propyl)-
i m dazol e;

5- (2- Acet ami do4- pyri mi di nyl ) 4- (4- quoroph@.n:,qb) 1- (1 met hyl - 4- pi peri di nyl) -

I m dazol e. 30 8. A pharmaceutica}l conposition conprising a
conmpound according to Claim I ang; ceutically acceptable

carrier or diluent. A et hod of treating a CSBP/ RK/ p38 ki nase
medi at ed di seagé:erenmkmsrmMnedufanmulm@édntQi@mzﬂ*p thag 8dyis ptherghan

adm ni stering raguﬁgbgﬂa@arggén yan effective anount of a conmpound of
Formula (1) according to aim 1. 10. The met hod according to

claim1l wherein the manmal is afflicted with a CSBP/ RK/ p38 ki nase
medi at ed di §eadé. whAgiodess foy prepaning aenippurdiofthelfarmeladi sease i s

70 VWhat is clained is: 1. A conpound of the fornula: [err] R err]
Is a pyrimdin-yl ring substituted w hts??C[err]al kyl am no group which
ring my be further optionally s ted with Clerr] al kyl, hal ogen,
hydroxyl, Clerr] al koxy, Cerr]

R{ NHCHO
wherein pis 2; Ar is an optionally substituted phenyl or naphtyl; R4 is as defined for
Formula (A) compounds, according to Claim 23: which process comprises reacting a
10  compound of the formula
NHCHO
Ry T~ NHCHO

wherein R4 is as defined for Formula (A); with p-toluenesulfinic acid, an acid catalyst,
an organic solvent.

15 42,  The process according to Claim 41 wherein the solvent is toluene or acetonitile
or mixtures thereof.

43. A process for making 2-thiomethylpyrimidine aldehyde which process comprises

reacting a compound of the formula:
OMe

~L

20 SMe

with acetic acid and a catalytic amount of concentrated sulfuric acid: or using
aqueous hydrochloric acid.

44. A method of inhibiting the synthesis of prostaglandin endoperoxide synthase-2
25 (PGHS-2) in a mammal in need thereof, which comprises administering 10 said
mammal an effective amount of a compound of Formula {A) according to Claim 23.
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alkylthio, Cerr]alkylsulfinyl, CHerr]OR err], amno, nono and di- Cerr]
al kyl substituted ami no, or-an N-heterocycl ich ring has from
5 to 7 menbers and optionally m ﬁ !onal HeMRS Gep

selected from oxygen sul fur or NR[S w“ !m jj enyl naphﬁ@,&%s %ﬁEN
napht h-2-yl, or teroaryl, which i’ 6pt| onaIIy substltui—W‘
two substi tue‘ﬁ??"zggﬁh of V\/m ch is independently selected, and which, for a
4- phenyl, 4- napht h-1-yl, 5-naphth-2-yl & 6- naphth 2-yl substltuent

i s hal ogen, cyano,49)i t I'the method according to Claim 44 wherein ‘inhibition of PGHS-2 is used in the

S erv] . O or 1] PRENEdr therpiliC bk iof bdsufil,fo e Mefiid, nogrolu Bl pain,
ZC(Z) R err], NR| erhgadgch 7WPM(WW%PWR[err] Y[err]NR[err] R err] and

whi ch, for ot her positions of substitution, is halogen, cyano,

C(Z)R[err]R[er rr rdﬁp

gt ¢o unp hal
(o] or ) e A ol BRI o P i b M. oo
(CRerr]Rerr])[ers. zg{[zer«fehﬁfaﬂﬂ) gyinialigijord Sicebrenyi)-F(s uickpHVBhoprop 3¢ O) Ler
INRlerr]Rerr], ZC(2) r+ R err]
(CR[err]R[err])[err]NR[&r’ i Oé?gg: v is O or an integer having avalue of 1
or 2, m is 0, or -fk(ﬁ-ﬁmyllm nyz)»4—ﬁ4-ﬂu@roah¢nvmle@éennwrmwwmamie |

or 2, nt is 0,300r & £(40h ﬁa‘nyﬁ-xt erﬁ[r@l)ﬁindhm&[ err]
al kyI Nerr], (CR[erg ﬂmr tgerr )(%{‘Lg“?ffg? i;— éth etroﬁ%ﬂﬂ@? le:

al kyl , C[err] al kyl~,
Cerr] al kynyl, O®42- MF%'M!WPYNNWDY%*FQB}IQP@VRQI-(d:{rmih)]lpm 4-yi-err ]

cycl oal kenyl C[ err] cyGindiziieny!l Clerr]al kyl, aryl, aryl(ferr] al kyl,
het er oar yl

het er oar yl C[ err] aI%ﬁ'%pmqﬁ“éfyﬂﬁ'f%pwwe@?ﬁI,' ?%%W@!WW@WTS( O [

err]Rerr], 15 yl)nmdazole;

E gﬁ ]erR[r ]erR[r ]e; E ]ez £ ]ers- AHINRnE er r A\ﬁiu dﬂo%ﬂhbi)h)%ll(‘i-blﬁbﬁmhbﬁhwdle (CR
(CRlerr]Rerr])[ert é&elﬂ' "r“r"}"'l Pﬁp}’mprl]'%(%):’[gemme&vpm err
], (CRlerr]Rlerr])[err] @Wﬂﬂiﬂ}d&(’e

§ ]Cﬁ err } E[( % r]) Earers.& er%bﬂ-@fr{zﬁid{nmﬂﬂ@ﬂh&lﬁ-ﬂI-@,M&é&dﬂﬁﬂ err] Rl er
(CRlerr]Rerr F%"[ Cr 1] O 2SR Y ezl on A ke mpsepigaly AFSEPBPIE SRS 2) R er
], (CRlerr]Rerr])[err],RN[err]C(Z)NR[err]Rerr],

§ ]C;?[ C(e rZ; ]R[Rgre; ]r DI er471 N( Cﬁmm&b@ﬁﬁiﬁﬁﬁ{ﬁﬁé lﬁ{ﬂﬁrsirs]of COX-2 whicklcBinplisds Qamimiiériger
(CRlerr]Rerr])| er?f@ﬂ%’%f‘?ﬁd)%@?fﬂn ettectivs ﬁ%?ﬂﬁﬁﬂ’@”?’?‘ﬁﬁ%ﬂ@(%ﬁf err

])NR[err]Rlerr], definedinClaim 23
(CR[err]R[err]g)s[err]G:(Z)NR[err]R[err] (CRlerr]Rerr])[err]NRlerr] C(Z) NR[ er

r5] (R[ RF (ra; ]r]) 1, 2 4 ) ad| eﬂ%&&fw éé&m%mlsé, which comprises administering

4-(Rlerr])-5- (R[ ertojampammal)in neagl thieregfdancefiect velamount bbacimigund of Egrawle (A) ahe

aryl, arylal kyl, definb®inatiams ¥3., heteroaryl al kyl, cyclcoal kyl, cycl oal kyl
al kyl, heterocyclic and heterocyclic alkyl groups may be optionally
substltuted ni an integer having a value of 1 to 10; n' is 0, or an

i nt eger havi nd0a 8. ue Bre methasd w;gqrdmgn@cmgsmreusdwmnpom is %Cmmgeﬁ

Cerr] alkyl, Cergdmuicgal kyl, aryl, arylCferr] alkyl, heteroaryl,
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heteroaryl (Jerr]al kyl, heterocyclyl, or heterocyclylClerr] alkyl; R erpsi e"?‘“
het erocycyl, heterocyclyl Cferr] alkyl or Rerr]; Rerr] is hydrogen Cerr]
al kyl, Cerr] alkenyl, Cerr] alkynyl or NR err] Rlerr], excluding the

noi et ices - SR err] being -SNR[ err] R[gér] and Sxﬂi(s@hlii[eemdetbeam@ly 3948
Rlerr] is hydrogen, a pharmaceutically aCCeptable cation, Cferr] alkyl,
Cerr] cycloal kyl, aryl, aryl( err] alkyl, heteroaryl,

het er oar yl [nmaﬂ dkkylaimbéetigr ocycl yl, aroyl, or Clerr] al kanoyl; R err] and

Rlerr] is e I hdepend el cted from hydrogen or Clerr] al kyl or

Rl err] andg[ r‘?c("ga"?gtb%«g \,&Eththe nitrogen to which they are attached
forma heterocyclrcrrng of 5to 7 menbers which rin

contai ns an additional heteroatom sel ect from oxygen, m ‘B‘\ﬂi@“‘“ ‘m
NR[err]; Rlerr] is Cerr] alkyl, halg-subsktituted Clerr

al kenyl, Cerr] alkynyl, Cerr] cﬂl kyl, Cerr] cycI oal kenyl , aryI

arylC err] alkyl, heteroaryl, heteroarygCerr] alkyl,

(CR[err]R[err])[err]CR[err],(CR[err] rr']l)[e S(O[err]Rerr],(CRerr]R e
rr])[err]NS(Oferr]Rerr], err bﬁrr]NR[errl err]; wherein ’

the aryl, aRyisd mwmmmnmma wmﬁﬂnusafhwhmrmwdnar ly
substituted; Rigick ﬁﬁwmdwﬁxmﬂmﬂ mogmrwwyawmnyema[ err]

Z‘{Jl?s/lt i tigj[gr er 9%{ i igtg El S.f:‘u |ga{e§c1' LN ﬁf@ﬁft I y
| ted f m‘ﬁ’}%ﬂs | kyl
?eraecyf{gagmgmaﬂmmﬁwkgbﬂw] %ﬂfm ﬂ:ﬁsargill alky
aryl Qerr Y] or Bap Ui A Wik iyt whlh betifudfroagen
P ﬁi Hon B
0 CHIL s o i kst YN i O

optionally sulnaphth-dt-;eds mp}:th-I;Blborrﬁj-mhﬂm-yl mbsdrmat&ﬁcgmttmno nitrohe ni trogen
whi ch they argy 3@@1@. (&ﬁ b % sekg,EORi? Kalﬁ%ﬁm&ﬁedﬂb 1.9h

;:JIn?ur orOEI[QI[O él CaﬂYahE?Z)ﬁll, 16.ore(ba 83209%1%101&(6 58 w c%rr*quygen
Substitute sh@u:uposuqmroymsrmmm DR 16R A APORI. al kyI
Rlerr] is O entRigiiofarcOrs 05(9@&% §3§ ol rats Lnb@htkicﬁ C14ilkfl €14

| oal kyl; R :& ) ?ﬁk Y |,
g)rlfll ?2r r{al KylY, @Bcgi z ﬁ%@?ﬁ Tﬂ%e{:@ogrizl O?ry

het er oar yI [ er rACIABA2, W)m“m3%tﬁn cyano, Jerr] alkyl, derr]
cycl oal kyl  Qiis @yio¥ ka intégephdviriy AGRWEIL QAR Y acceptabl e sal t thereof . 2.

The corrpounqlﬁﬁc%r%ﬂ&(%p giu m 11 wherein Rerr] is a 4-pyrimndyl ring

substituted In't |or1b he C[err] al kyl am no group.
anmtege:havmga lor2

m" is §, or an integer having avalue of 1 w0 5;

Rz is C1.10 alkyl N3, (CR10R20)n' ORg, heterocyclyl, heterocyclylC1.10 alkyl, C1.10alkyl,
halo-substituted C}-10 alkyl, C2.10 alkenyl, C2.10 alkynyi, C3.7 cycloalkyl,
C3-7eycloalkylCy.10 alkyl, C5-7 cycloalkenyl, C5.7cycloalkenylC1-10alkyl, aryl, arylC1-10
alkyl, heteroaryt, heteroarylC1.10alkyl, (CR10R20)nOR11, (CR10R20)nS(O)mR 18,
(CR10R20MNHS(O)2R18, (CR10R20)nNR13R14, (CR10R20)nNO2, (CR10R20)nCN,
(CR10R20)n'SO2R 18, (CR10R20)nS(O)m NR13R 14, (CR10R200nC(Z)R1 1.
(CR10R200nOC(DR]1. (CR10R20)nC(Z)OR11, (CRIOR200nC(Z)NR 13R | 4,
(CR10R20)nC(Z)NR110R9, (CR10R20)nNR10C(Z)R11, (CR10R20)nNR10C(Z)NR13R 14,
(CR10R20)nN(ORG)IC(ZINR 13R 14, (CR10R20)nN(ORE)C(Z)R 1 1,
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3. The corrpou gﬂﬁ l"mﬂmﬁ'ﬁ aim1l or 2 wherein Rlerr] is an optionally
substituted e conpound according to Caim.3 wherein the
phenyl is substituted ofe & hore ti mes i ndependently by hal ogen,

SRlery], S(ORerr], ORerr], halo- subsrj-pt ed- C[ Subjtialtk\sheeor 8aly 1998

| Kyl : Th d di c 1 to 4 wh
Rierr] is selERIORIDNGIRNIRORIL. CRIICRIONEIRR 4 Do
het er ocyl cyl , uxmocmmmmomom@momﬁw al kyl
(C{Q[err”?[er ﬁ{‘%‘%’& ﬁ’ (k']l m_grs]l),{.err]S(O)[err]R[err]
optiona S

C { Rk %fm Ty sk e WLAHA: 0 G ai m

(CRlerr] R er r
5 wherein R[Mouﬂ.ﬂmhglﬂ%g&m&ylmyp@ﬁldhﬁh&rmmmw

N- benzyl pi per h&{aﬁggﬂﬁﬁwpl peridine, N-trifluoroacetyl or
2,2,6, ggp ai ?? . The conpound according to Claim1l
V\/n h iSZ an :eget avalue of  to 10;

2- Met hﬂaﬂmw:mhdmx4¥moﬂ1@40f-l uor ophenyl ) - 1- (4- net hyl pi peri di n-4

i
i

2 et et SOt P 1o -
_[ (2- Met hy| haterearpici-4abeyl, heteropyqlylsprhetereryelyfiiad $YL 1- ( 4- pi peri di nyl )i mi daz

| [e( R3 is heterocyclyl, heterocyclylC1-10 alkyl or Rg;

2 B o BB, 4 it O il ] VARSI, B kgL -

) -i m dazol

-(4-Fl uoroph%@?@%%ﬁ@éﬁb%?ﬁ%%ﬁﬂ%m di ny-4-yl]-1-(1-nmethyl pi perdi

-4-yl)im dbixshydrosen- aphannaccunc ally acceptable cation, C1-10 alkyl, C3-7 cycloalkyl, aryl,
-[(2-Methyl :ﬁ% B, HdrkeosryrdrdaliyRiRRARIMY) arbyl, 8r €1 30 it pret hy|
(2 Met hylé ﬂz&‘ﬂ?@? #B’&H?ﬂ??éﬁwf)clrﬂ"?wzﬁ?o‘é’f’r%m) | m dazol

togcther wuh the mtrogen to which they are attached form a heterocyclic
(2 Met hy| aninB@néts Riich'Hng n¢ Mmﬁémmsmﬂeh&t&ﬂseﬁ&maf&xﬁwgwor oeth
%mln 4- y ] 1 mdazol e;

5(2 ani nopyr -4-(4-fl uorophenyl) - 1-(2, 2, trlfluoroethyl)

pi peri di n- Cli1a -substituted C1.10 alkyl, 02-10 1, C2.10 alkynyl, C3-7

5-(2- Ami nopyr eyediiiy, €344 bydoaﬁénﬁl gl QRICINYA AL Belsekodryl, heveroayimiefo/dlkyl,

pi-peridin-4-vidg 367081, (CR10R20SDmR18, (CR10R20WNES(O1R]S,
(CR10R20)aNR 13R 1 4; wherein the aryl, arylalkyl, heteroaryl, heteroaryl alkyl may be
opnonally substituted; he

Ry is hydrogen, C(Z)R] |, optionally substitated C1-10 alkyl, S(O)2R18. opnonally substitutad
aryl aor optionally substituted aryl-C1-4 alkyl; .

R10 and R20 is each independently selected from hydrogen or C14 alkyl;

Rj} is hydrogen, C1.10 alkyl, C3-7 cycloalkyl, heterocyclyl, heterocyclyl C1-10alkyl, aryl,
arylC1.10 alkyl, heteroary! or heteroarylC1.10 alkyl:

R12 is hydrogen or R16;

R13 and R14 is each independently selected from hydrogen or optionally substituted C1-4
alkyl, optionally substituted aryl or optionally substituted aryl-C1.4 alkyl, or together with
the nitrogen which they are attached form a heteracyclic ring of 5 10 7 members which ring
optionally contains an additional heteroatom selected from oxygen, sulfur or NR9 ;

‘<0'I('DU'I'U'I:>-I>_U'IOU'I‘<U'I'U'I
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8. A phar mac jon conprising a conpound according to any of
Clains 1L to 7 % cally acceptable carrier or diluent 9. A
nmet hod of trea di ated di sease, in a nmanmal in need

t her eof , whi ch corrprl ses adm ni stering t sai d n‘gmgg{,w%g s@,feg@ctg yg,yaqrgggt
of a compowwid lafigy1; accor di ng d a| m 1.

accordi ng m d V\A t h a cytokl ne
medi at ed d%é%@%%ﬂ?ﬁﬂ' ‘fbgum rﬁ?@éﬁ‘g r peumat oi d

spondyl i t | RISEEE LMWy F378Y l’%ﬁ’fh 19pRed Pb

condi tions, W;iyls@momwmmm:am gram negative sepsis,

toxic shoclgxgm cy&mgmﬁycgqrcyawmhokyl di stress syndrome, st roke,

cerebral é Qﬁ&g cgéw Werdoff | @Bt ory di sease, silicosis,
pulnnnary sartososl s ne Tesorption di seases, 0steoporosis, reperfusion

injury, graft vs. host reaction, allograft rejections, Crohn's disease,
ul cerative2oli mcmpomdrasmngm ummm@rwmmgmasmm%n in a

mammal i n eeHadshia fme(g\{rughymmar gogfs administering to said mammal an
effective armunt of a compound of Fornula (Il1) according to Claim1. 12.

A conpound w8 cHhesompound according to Claim 1 or 2 wherein R4 is an optionally substituted
5 [ 4-(2- I\/Etma,ﬁhl o) pyrimdinyl]- 4(4 fl uorophenyl) 1- (4-pi peridine)imdazol e

4 Fl uor ophenyl) - 1- ( 1- net hyl - 4- pi peri di nyl ) -5- (2= net hyl t hi o- rimdinyl)i
m ((jazol e; P 4.y )The cgmpound a?:/cordmgpto%laxm 3 v)/he%em thg phenyns)s/ubsumted ong%r more yl)i

4- ( Fl uor ophtsayd ihdebeddentpbiiydlogén, [SR3eS@)HRY,I QR f2; hﬂe«ﬁsﬁgwdﬁu-ﬂykyﬁ%ﬁ[%m di nyl

)i m dazol e;
l-tert- Buty?n%f(4 quorophenyI) 5-(2- rrethysulflnyl 4-pyrimdinyl)imdazol e;

5- 2Amno4 rimdinyl)-4-(4-fl uorophenyl t et rahydr o- 4-t hi opyr anyl
i m(dazol e: py Thecompgun)d acco(rdxngtoanyo Clam%lsl) swimrem lexsselec:ed fton?& my )-

2- Ani no- ﬂkjﬂyrobmxﬂn?bﬂb)sntﬂteﬂ HetérbeyiyhpbacHAlly sibsGfuet hedsyodydylC1 apntieyll ) i ni daz

e B b ryts st

o]
2- Am no- 54’4 (4-fl uorophenyl)-1-(tetrahydro-4-sul fonyl pyrany
i m dazol e;

2 |2) ArMi no- 4g, pyr'hi@di Bl abodding lo CQ%RP FAMEin Ry slmbrohdind PrapIE Qipsticide piper i d
5 (2] A no- By R GPRY et pipedi NSpRRTP S pRTSS NS e 226G ) 4

pi peri di nyl Jevpmediglpipedding - (4- Pyri dyl ) - 4- (4-f | uor ophenyl ) - 1- (4- pi peri di nyl)
i m dazol e; or 5-(4-Pyridyl)-4-(4-fluorophenyl)-1-(1-t-butoxy

carbonyl - 4- py per el ¥ pbudd BelRdifg & Claim 1 which is:
5-{(2-Methylamino)pyrimidin-4-y1}-4-(4-fluorophenyl)-1-(4-methylpiperidin-4-yl)-
imidazole;
5-{(2-Methylamino)pyrimidin-4-y1}-4-(4-fluorophenyl)-1-(4-morpholinoprop-3-
yDimidazole;
5—[(2-Methylamino)pyrimidin—4~yl]-4-(4—ﬂuorophen:;l)—1-(4-piperidinyl)imidazole:
5-[(2-Ethylamino)pytimidin-4-yl]-4-(4-fluorophenyl)-1-(1-methylpiperdin-4-yl)-imidazole;
4-(4-Fluorophenyl)-5-[2-(isopropyl)aminopyrimidiny-4-yi]-1-(1-methylpiperdin-4-yl)imidazole;
5-{(2-Methylamino)pyrimidin-4-yl}-4-(4-fluorophenyl)-1-(2,2,6,6-tetramethyl-
piperidin-4-yl)imidazole;
5-(2-Methylaminopyrimidin-4-y1)-4-(4-fluoropheny!)- 1-(2-cyanoethyl)imidazole;
5-(2-Methylamino-4-pytimidinyl)-4-(4-flucrophenyl)-1-{ 1-(2,2,2-trifluoroethyl)-
piperidin-4-yllimidazole;
5-(2-aminopyrimidin-4-yl)-4-(4-fluorophenyl)-1-{ 1-(2,2,2-triflucroethyl)
piperidin-4-yl] imidazole; or |
5-(2-Aminopyrimidin-4-yl)-4-(4-fluorophenyl)- I -[{( 1 -trifluoroacetyl)
piperidin-4-yllimidazole. REPLACEMENT SHEET
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74 Substitute sheet - 8 July 1998 13. A process for preparing a
conpound of Fornmul Wﬁ“lmun bel ow, which conprises reacting a
conmpound of the Fox ““Em ] wi th a conpound of the Forrml a
(1y: [err] Substithey shéetl 8Uuly 198

base strong enough to deprotonate the isOhitrile noiety of Fornula (IIa)

and wherein tg e ' ﬁﬂ%t:?:{ Positidd omadré Qf ohﬁh&%x‘ddlgtb%e%sﬁcmﬁlon
\I/:Mo'; rr]ru::gr ?Xl)a ( ?ﬁﬁﬁ%@tﬁc‘g’i b@ﬁ?fébl%F%ﬁ%% Jm'f]?reR[gfr] and Rlerr] and

Ar is an optionally substituted phenyl group, and thereafter if necessary,

converting a I eC&rm?eQ{oaQ{mBL g& %ﬁﬁ%m@&i’m@{aﬁé f:k Hﬁm"i‘nﬁh?hb‘éd'ﬁle%«{f] which

Rlerr] and ereln_a

[err] l;f[ Prngia s sal ?‘FerC“WWf aqoﬂﬂ?&ﬂ‘ﬁ@f Forpula (I
qui nazol i n- 4ac9b1;duig-tmﬁlzlmzdl.yl or 1- benzi m dazol yl, which heteroaryl
ring is optionally substituted with one or tvvo substituents each of
which is ind ntly sel ect ed fromClerr] hal ogen, hydroxyl,
Clerr] al kox@) é‘l‘ prding terlaim &‘IhRS‘FPb'GF f‘iaﬁ‘ﬂa“ igted Wity afHiigkine

am no, nono mcdxated Gisease beledtéd/from rheumatvdd asthiitisdchawmhatoid splrtdytitis, joseodnintie) r |
obt fonal 1y oy tats shd Gt it bR, cep@lisdhdednder. enddlIOG0EL W
ock pmdraome,

optionally contalns a rom ox | fur
or NR] er AUV SEPHY. t9xc $ho Pﬁthm&. adult grepigatony idisioess gyn @rneasvoke
het eroaryl , asksbedl maariapthromiaphiynonadysinflirrhsdrydisease, silicesisy puﬁnmwbﬂ:bsdsisﬁ nts,

each of V\/m b?esb R gg lo¥ tFeaction, afbSRY
4- napht h-1 ns&y}aﬂ %’ é@lrna E@ﬁd@ﬁ&}ﬂiﬂrﬁ&m&l uegﬁ I'S rhaﬁo%

cyano, tivec %W@"s‘]
(CR[err]R[err])[err]COQ[err] SRlerr], SORerr], ORerr], halo-

11. A method of treating inflammation in 2 mammal in need thereof, which comprises
administering to said mammal an effective amount of a compound of Formula (IT) according
to Claim 1.

12.  Acompound which is:

5-{4-(2-Methylthio)pyrimidiny! }-4-(4-fluorophenyl)- 1-(4-piperidine)imidazole;

4-(Fluorophenyl)-1-(1-methyl-4-piperidinyl)-5-(2-methylthio-4-pyrimidinyl)imidazole;

4-(Fluorophenyl)-1-(1-methyl-4-piperidinyl)-5-(2-methysulfinyl-4-pyrimidinyl)imidazole;

1-tert-Butyl-4-(4-fluorophenyl}-5-(2-methysulfinyl-4-pyrimidinyl)imidazole;

5-(2-Amino-4-pyrimidinyl)-4-(4-fluorophenyl)-1-(tetrahydro-4-thiopyranyl)-
imidazole ;

5-(2-Amino-4-pyrimidinyl)-4-(4-fluorophenyl)-1-(tetrahydro-4-pyranylimidazole;

5-(2-Amino-4-pyrimidinyl)-4-(4-flucrophenyl)- 1-(tetrahydro-4-sulfinylpyranyl)-
imidazole;

5-(2-Amino-4-pyrimidiny!)-4-(4-fluorophenyl)- 1-(tetrahydro-4-sulfonylpyranyl)-
imidazole; .

5-(2-Amino-4-pyrimidinyl)-4-(4-fluorophenyl)-1-(1-triflucroacetyl-4-piperidinyl)-
imidazole;

5-(2-Amino-4-pyrimidinyl)-4-(4-fluorophenyl)-1-{1-(2,2,2-trifluoroethyl)-4-
piperidinyl] imidazole;

5-(4-Pyridyl)-4-(4-fluorophenyl)-1-(4-piperidinyl) imidazole; or

'5-(4-Pyridyl)-4-(4-fluorophenyl)- 1-(1-t-butoxy carbonyl-4-piperidinyt) imidazole.
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substltutedC[eLq-_aLKyL ~Clerr]--alkyl, ZzC(Z)Rlerr], NRerr]C(Z2)Rerr], or

1R[err])[err NR[ err err i ch for ot her positions of
substltutlon Ehg@ !th LWZ)NR[err]R[err]
C(Z)Rerr], (CR[ err] S(O)nR[err] OR[err],

hal o- subst i t ut edd er'r] “al Clerr] alkyl stitute sheet - 8 July 19
(CR[err]R[err])[err]NR[err]C(Z)R[err] NRE‘err]S(O)?err]R[err -NR[er]g(O)[
rr]NR{err] e”]ﬁuﬁ@e@& feblm&ra compoﬁﬁﬁ’d’rh@faqm ]a)i B&irfe]:im@{ow Rniiher r]

75 Vis an inte ng., a Sk . 1 or 2, mis 0, or the integer
1or 2, m cpgxp%‘:slrerﬂ:g gCWﬂ %‘h?/g ’b? "or 2, nf is 0, or an integer
hawngavalue of 1t05 Rerr] is C[err} al kyl N[err],

(CRlerr]Rerr])[err] ORerr], hetefoTy (99 het erocyclyl (Jerr] al kyl,
d err]al kyl, halo-substituted d er al kyl, Cerr] alkenyl, Cerr]

al kynyl, Cerr] cycloal kyl, C[er c oaIyIC[err] al kyl, Cerr]
cycl oal kenyl, C[err]cycl oal kenyl - C[err] vl aryl aryIC[err] al kyl ,
het eroaryl, heteroaryl-(err]-alkyl, (CR[err](anérr])[err]CR[err]

(CRerr]Rerr])[err]S(OnRerr], (CR[err]R[err])[err]NHS(O)[err]R[err],(CR[e

rr err
(C}?[Rgarr]}?%ga rr %@ﬁ“hﬁrrfr&ﬂﬁgﬁr]ﬂerr%Q[err]CN,(CR[err]R[err])[err]SCIe
rr]Rlerr], (CRlerr]Rerr])[err] S(O rIRerr],

r [err]C(Z)Rlerr], (CRer R[err])hgﬁr]ai(Z)R[err],(CR[err]R[er
r])[err]C(Z) R err],

err])[err]C(Z)NR[err]R[err] (CR[err]R[err])[err]C(Z)NR[err]CR[err
l.(CRlerr]Rerr])[err]NRlerr]C(Z)R err]

(CRlerr] R Wamw abAyRnaFIoEgh Wordeprorgnatehg iseniig wpiep) piFarprleciadi 1)

C( Z) NR] er r ]dnfiavhetein the imine of Formula (III), is formed in situ prior to reaction with Formula (IIa);

(R o 1] R il { R'ahd 4 ok GhesE i b Rbitd 200l B o Bhehpl sy, 1) O
(OR] er r] R APARqa0f Argqneantprally)srbetisred Rheayl groyRepp RrepRas if 4oFpspy) SORFERPE o 2
YOR[err], apredimgoRpERY,| B dndR o @gaatipRip [Ro2nd R gowherein a compound of formula (A) is
4-(R[err]) 5-(Rlerr]Rerr])-4,5-di hydro- 1R2, 4- oxadi azol - 3-yl ; wher ei n

the aryl, arylal kyl, heteroaryl, hetﬁr oaryl al kyl, heterocycl ic and

het er ocycl i c al kyl - groups may be Npal | y substltut ed nis an

I nt egerhaving a value of 1 to 10; n' |i) />or an integer having a val ue of
1 to 10; Z is oxygen or sulfur; R[erﬁ£ Nhydrogen Cerr] alkyl, (err]
cycloal kyl, aryl, arylerr] alkyl teroar het er oar yl C[err] al kyl ,

het er ocycl le xsappmemmm @moly]l. isdguinoliny®] @nndzomuyhtlemmdgmlyy br

het er ocycl yl kyl
Cerr] ;I kgngl[l‘:i%‘e” lI' ? m%ﬁgﬁéﬁﬁﬁe{%@bl gtl S
SR[err] being FWE @?“ “ﬁ(y@ag‘} g
phar maceut i calQ1y4 alkaxyp€ pdalabicyithio Cp¢ alffybsuifinyd [GHIOR 1G] aminD, rognd eradiiCi--¢ albaflyl
substituted amino, N(R10)C(O)R3 or an N-heterocyclyl ring which ring has from S to 7
members and optionally contains an additional heteroatom selected from oxygen, sulfur or
NR15;
R4 is phenyl, naphth-1-yl or naphth-2-yl, or a heteroaryl, which is optionally substituted by
one or two substituents, each of which is independently selected, and which, for a 4-
phenyl, 4-naphth-1-yl, S-naphth-2-yl or 6-naphth-2-yl substitiuent, is halogen, cyano,
nitro, C(Z)NR7R 17, C(Z)OR 16, (CR10R20)vCOR 12, SRS, SOR5, OR 12, halo-
substitutedC -4 alkyl, C1-4 alkyl, ZC(Z)R 12, NR|0C(Z)R 16, or (CR 10R20)vNR10R20
and which, for other positions of substitution, is halogen, cyano, C(Z)NR (3R 14,
C(Z)OR3, (CR10R20)m"COR3, S(O)mR3, OR3, halo-substitutedC | -4 alkyl, C1-4 alkyl,
(CR10R20)m"NR |0C(Z)R3, NR10S(0O)m'R8, -NR 10S(O)m'NR7R | 7. ZC(Z)R3 or
(CR{OR20)m"NR 3R 14;
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aryl(err] alkyl, heteroaryl, heteroarylalkyl, heterocyclyl, aroyl, or
Cerr] al kanoyl; Rerr] and R[err] I s each independently selected from
hydr ogen or C[e, rr] and R err] together with the
nitrogen to wh mmm '" '&@' ched forma heterocyclic ring of 5to 7
menbers which ri*ng¢opti ona ont ai ns n addi Substiutd sheepaBanigelggy ed
from oxygen, sulfur or NRlerr]; is CJerr] alkyl,

hal o- subst wgtoeg,gﬁferg],ﬂﬁwl§ Ia’v 8F | @I kenyl Cerr] al kynyl , Cerr]
cycl oal kyl &rr a} aryl’, "aryl C[err] al kyl, heteroaryl,
het er oaryl P feger

(CR[err]R[emri}s)l{lmgedﬂl{mgqmwmur]m[err])[err]S(O)[err]R[err] (CRlerr]R[ e
”])[e”]NHﬁfﬁ)d,@Hﬂﬂe@é{ﬂavm avaﬁ:@BE?EJ§R[e”])[e”]NR[e”]R[e”] vvhereln

sty o R L1 s, Gl OS] QAL Bl llerd YRS 10 a0 | OfARAY

Rlerr] is hydh@génbsumq-mﬂ}cyloGZQﬁIaJkomElN:xl-lsmwleﬂ-’ew@EM] al kyl ,
S(O[err] R[erch,.-;cs?awaﬁeihu alkyl, &4 1a¢y C roam@:tymn ufagt, i t ut ed

ﬁrél Cerr] %ﬁ %g“’ eerr?l”il('gh}é fi sgl[ect]ed from
ydrogen or [ err
cycl oal kyl , 1HOR2p0S(P)m B, 6:1@?@ W%Hq_( 2R 30)5; 13R14ar y| err]

al kyl', het er o{CR|oRp)ANOZE (OR{OR20}ON, ](Cﬂidfﬁdo)n%ﬁlfsl (RS ORY Y SO MR 1B 125 T |

obt 1 oall'y iglﬁﬁ%ﬁ‘?’%ﬁm .oniﬁﬁ‘%ﬁ@&é‘? Hided ar
optionally su mldegpil‘f@lklﬁﬁ%@n Q(I:@\{%Ut rogen

to which they(@REOM)DMW(Z)NRIBEWQCR[M;{N(OH5D¢@)M1§R1T40 7 menbers which -

ring optional kgr NT@R% 1t 1fel ect ed from oxygen,

Skyl hal o SUPRIGR e Rerr] s

a ;

Cerr] alkyl, (@M)MWWI%MK@RMWI@@DBMI yl al kyl ,-

g[et er fcycl KI dslmtls?;:ps,xrdxx&:zaol-s.y@&ﬂltﬂﬂ‘zisym sﬁﬁ)er | oqrzl,heiaawar Lyl Kyl
err] is hy rr] _a oa r_ar

phanaceuti cal %@%&%ﬁg%‘%ﬂ% d%ﬁ&?{ﬂ%‘f%ﬁﬂ'&

Cl ai m 13 wher &oups may beoptionallysubstititeds, an ami de, a carbonate, a hydride, an

al kyl or aryisahlmbg@mﬁg@gmﬁeofqrmqomno- di- or tribasic phosphate. 15.

feact ng. ot ¥ yde e a T e § AP MR R E AP R
for Fornul o iSAxysen ensulfusy i nary
Ra is hydrogen, C].6 alkyl, C3.7 cycloalkyl, aryl, arylC1.4 alkyl, heteroaryl,
heteroarylCj.4alkyl, heterocyclyl, or heterocyclylC1-4 alkyl;
R3 is heterocyclyl, heterocyclylC}-1¢ alkyl or Rg;
R5 is hydrogen, C1-4 alkyl, C2.4 alkenyl, C2-4 alkynyl or NR7R}7, excluding the moieties
SR5 being SNR7R 17 and SOR§ being SOH;
Rg is hydrogen, a pharmaceutically acceptable cation, C1-10 alkyl, C3-7 cycloalkyl, aryl,
arylC1-4 alkyl, heteroaryl, heteroarylalkyl, heterocyclyl, aroyl, or C1.10 alkanoyl;
R7 and R}7 is each independendy selected from hydrogen or C1-4 alkyl or R7 and R17
together with the nitrogen to which they are attached form a heterocyclic ring of S to 7
members which ring optionally contains an additional heteroatom selected from oxygen,
sulfur or NR|5;
Rg is C1-10 alkyl, halo-substituted C}.10 alkyl, C2-10 alkenyl, C2-10-alkynyl, C3-7
cycloalkyl, Cs.7 cycloalkenyl, aryl, arylC]- 10 alkyl, heteroaryl, heteroarylC}-1( alkyl,
(CR10R20)nOR 11, (CR10R20)nS(O)mR 8, (CR10R20)nNHS(O)2R 18,
(CR10R20)nNR {3R 14: wherein the aryl, arylalkyl heteroaryl, heteroaryl alkyl may be
optionally substituted;

(| ()
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amne of the fornmula Rlerr]NH err], wherein Rerr] is as defined for
Formula (A), and R err]_may be suitably protected as necessary. 16. The
process according to Caim15 vvherein formation of the imne in situ

util+ zes dehydr mm The process according to Caim15
wherein the sol n“m“lﬂﬂ) mrmﬂllhy formam de (DVF), hal ogenated sol vents,

t et rahydr of uran (*THE), “ditethyl*sul f OX?& ( DIVIS@UbS@lwtalmhbl- 8 Jalvzt9%8

tol uene, MeCN, or DME. 18. The process according to C aim15 wherein the

al dehyde Rpgyis hydrbensCEZ)RY{ driopibiafly shitiuydeC Qo ik, S@)HR| § optionally
[err] merﬁb&t&&@@l&}[ %ﬁ&%ﬂ?s%&ﬁ&d@@sﬁ 5R[ err] substituent group is
cC

Formul a (A) fding to C|a|m15 wher ei n
t he al dehy RdORPER20 isgerh @d@emﬂﬂmw&ﬁmw@m of é-4radievhu| a

[zgr r] Th\gh e?ﬁx@ lishydrogendef.i alklyla63-g 0ydRbatkyl] hewb@tnly: lﬁgﬁmfmlng;m ;orihllﬁgramu a (A.
: [
Rl err] NH eFr i&ﬁs ancﬂgnéongﬁ)g %%ut \(,a\@ t er ocyclol C amyne or a
het er ocycl i L6ani ne. The process according to C aim 20
wherein t he?-xpranm:y mmadqampmequ]frmhmmmomqwm shbstisyted C1-4
1- et hyl - 4- ardiBAPIpESALIY sAEstinid AyldFbptnlly subStitel Giyl-OTf M1, dtitbiitied witf
the nitrogen to which they are attached form a heterocyclic ring of 5 to 7 members which
ring optionally contains an additional heteroatom selected from oxygen, sulfur or NRg;
Ri5is R10 or C(Z)-C1-4 alkyl;
R16 is C1-4 alkyl, halo-substituted-C1.4 alkyl, or C3-7 cycloalkyl;
R18 is C1-10 alkyl, C3-7 cycloalkyl, heterocyclyl, aryl, arylalkyl, heterocyclyl, heterocyclyl-
Ci-10alkyl, heteroaryl or heteroarylalkyl;
R19 is hydrogen, cyano, C1-4 alkyl, C3.7 cycloalkyl or aryl;
or a phamaceutically acceptable salt thereof.

14.  The process according to Claim 13wherein the base is an amine, an amide, a carbonate, 2
hydride, an alkyl or aryl lithium reagent, or a mono-, di- or tribasic phosphate.

15.  The process according to Claim 13 wherein the imine is formed in situ by reacting an
aldehyde of the formula R1CHO, wherein R1 is as defined for Formula (A), with a primary
amine of the formula R2NH?2, wherein R is as defined for Formula (A), and R2 may be
suitably protected as necessary.

16. The process according to Claim 15 wherein formation of the imine in situ utilizes
dehydrating conditions.

17.  The process according to Claim 15 wherein the solvent is N,N-dimethyl-formamide
(DMF), halogenated solvents, tetrahydrofuran (THF), dimethylsulfoxide (DMSO), an alcohol,
benzene, toluene, MeCN, or DME.

18.  The process according to Claim 15 wherein the aldehyde R{CHO is a pyrimidine
aldehyde of the formula:

X CHO
A
N\":N

wherein X and X are defined as an R | substituent group is Formula (A).
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22. The process according to Caim 15 wherein the al dehyde of the
formula Rlerr]CHOis fornmed in situ. 23. The process according to Claim
22 wherein the al dehyde—+s—for+ed by the hydrolysis of an acetal of the
formula R err] I rein Rerr] is defined in Formula (A), and
Rlerr] is an alm{lmrﬂ;'uﬂl’igm& kyl, heteroaryl, or heteroarylal kyl. 24,
A process for piefaryiyy und of _Hle f or fubstitute sheet - 8 July 1998

[err] wherein pis 0, or 2; Ar is’‘an optionally substituted phenyl or
naphtyl; Rlerr] is as defined for Fornula (A) conpounds, according to Caim

13; which pgpce [ : [ t. gael @fﬁ?' fovi formul a:
R err]-CHO H‘ier ?ﬁﬁ%rﬁ%&égﬁgﬁgge@gﬁgﬁéﬁ . g(&((elA) c‘g%:?gh%gg; ArS(Op
H. wher ei n ddehydgpotihefogmila: jofj ned above; with formam de, an acid catal yst,

p-tol uenesul finic acid, and optionally a dehydrating agent. 25. The
process according to C aim 24 wherei r?(;t he gacti on process enpl oys

dehydrating agent which al so providesi ogen chl ori de. 78 26.
The process according to C aim25 whengjg# the dehydrating agent and an acid

catal yst are the _same_and are TMSClI. 27. The F;(rj(o%ess according to Caim
24 wher ei n Vhegeinds ig dened ay an Ry subgtifuent growp & EormaadA)-TVBCI , p-t ol uenesul foni ¢

aci d, canphorsul fonic acid, or hydrogen chloride.
20.  The process according to Claim 15 wherein the primary amine R2NH? is an optionally
substituted heterocyclic amine or a heterocyclic C1.10 alkyl amine.

_21.  The process according to Claim 20 wherein the primary amine R2NH2 is 4-amino
piperidine, 1-methyl-4-aminopiperidine, or 4-amino-2,2, 6,6-tetramethyl piperidine.

22.  The process according to Claim 15wherein the aldehyde of the formula RJCHO is
formed in sinw

23.  The process according to Claim 22 wherein the aldehyde is formed by the hydrolysis
of an acetal of the formula R{CH(OR32)2 wherein R] is defined in Formula (A), and Ra is an
alkyl, aryl, arylalkyl, heteroaryl, or heteroarylalkyl.

24. A process for preparing a compound of the formula:
Ar=s(0),
av)

R4 NHCHO
wherein p is 0, or 2; Ar is an optionally substituted phenyl or naphtyl;
R4 is as defined for Formula (A) compounds, according to Claim 13;
which process comprises reacting together an aldehyde of the formula:

R4-CHO

wherein R4 is as defined for Formula (A) compounds; ArS(O)p H; wherein Ar and p
are as defined above;
with formamide, an acid catatyst, p-toluenesnifinic acid, and optionally a
dehydrating ageat.

25.  The process according to Claim 24 wherein the reaction process employs dehydrating
agent which also provides hydrogen chloride.
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28. The process according to Claim24 wherein the reaction process further
conprises use of an organic. solvent. 29. The process according to Claim
28 wherein the organi c solvent is toluene, acetonitrile, or a mxture

Egre;]eOf \/\herel ﬂlmmllmﬁmm for;ntjlbgtltut ed one nore tines independently

by fluorine, SR err, *soetr]* eal 0- sUBhstitutecsigesrrd JSII\k?BgBR[ err]
i s hydrogen, (err] al kyI C[err] al ke?l Cerr] alkynyl or NRlerr]Rerr],
excl udi ng t he rmi eties SR[err] bel ng SNR[err]R[err] and SOR[err] being

Gorr] ol kyPor TEe ;&fﬁ“ R aFD o R e bk e RAGEIPS,

are attachmeﬂloma ocycllc rlng of 5 to 7 nenbers which ring

optionally contains an addi tional heteroatom sel ect ed from oxygen,

sul fur jerr r en or
Ri6; R{err] @P@%ﬁé{%é"é@ﬂf? st B diCtallis i kR

hal a- subst |TM§€HPGP pResulfonic acid, S%NM“VPNE F’CP&IhK rgl is oxygen or

sul fur. 31. The conpound according to C aim 30 wherel n the R4 group is
phenyl subsgef t Ut phokeld d408ckig 1o Clim 24 whlerbih AR ScribR proekAiTirited Sordprisedpound

of the formu
use of an organic solvent.

29.  The process according to Claim 28 wherein the organic solvent is toluene, acetomtnle,
or a mixture thereof.

0. A compound of the formula

NHCHO
R NHCHO

wherein

R4 is a phenyl substituted one more times independently by fluorine, SR5, SOR35,
or halo-substitutedC 1.4 alkyl;

Rs is hydrogen, C1-4 alkyl, C2.4 alkenyl, C2.4 alkynyl or NR7R17, excluding
the moieties SR5 being SNR7R17 and SORs being SOH;

R7 and R17 is each independently selected from hydrogen or C1.4 alkyl or R7
and R}7 together with the nitrogen to which they are attached form a
heterocyclic ring of 5 to 7 members which ring optionaily contains an
additional heteroatom selected from oxygen, sulfur or NR15;

R0 is hydrogen or C1.4 aikyl;

R12 is hydrogen or R16;

R15 is R10 or C(Z)-C1-4 alkyl;

R}6 is C1-4 alkyl, halo-substituted-C1.4 alkyl, or C3.7 cycloalkyl; and

Z is oxygen or sulfur.

31.  The compound according to Claim 30 wherein the R4 group is phenyl
substituted by fluorine.

3. A process for preparing a compound of the formula:
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[err] wherein pis 2; Ar is an optionally substituted phenyl or naphtyl;
Rlerr] .is as defined for Formula (A) conmpounds, according to C aim 13;

whi ch process conprises reacting a conpound of the formula

[err] wherein R err] is as defined for Formula (A); with

p-tol uenesul fini c acid,” an acid catal yst, and an organic solvent. 33. The
process accor g V\/nerel n the sol vhstitate: sheesneB dulyat898ni til e
or m xtures i@ E“jﬁ ml e conpoundSwhich is

5-(4-Pyridy| rapheny) - 1- (Ar-pS@rldl nyl) imdazole, or a

phar maceut i cal I y acceptable salt therepf. A pharmaceuti cal

conposi tion conprising 5-(4-Pyridyl)-44(4-fl ugvaphenyl )-1-(4-

pi peridinyl)imdazole, or a pharmaceutigal |y acceptable salt thereof, and a
pharmaceutical |y acceptable carri g Lt@lgéﬂo 36. " The corrpound which is
5-(4-Pyridyl)-4-(4-fl uorophenyl 1‘(4 pi peridinyl) imdazole. A

met hod of pPHETFA misiZ Ais anoptqnaliysubsrituted o) sraaphrgl: Rit i5-8 detingd f ST W&l%ease
in a mammal (Ahcompeundshaacerding to\Glairh 13eviiciuprocaspedmprisesaereiing a Ferapquad of Besai d
mammal an efféremdd ve anount of
5-(4-Pyridyl)-4-(4-fluorophenyl)-1-(4-pingewodi nyl) im dazole, or a

phar maceutical ly acceptable salt thereo 38. The nethod according to
cl aim 37 wherein the marmal is affl i di.ed \M“F’f'Pa CSBP/ RK/ p38 nedi at ed

di sease sel ( ﬁ EQQH&@ i

r heurat oi d S‘%Feg’g , osgeoarfn%' riatrc art rlqitulaa'g{d hia?’ﬁ?rgltld%n
arthritis, rThrltls acute synOV|t|s -gouty arthritis and ot her

arthritic condl t | ons 39. The method accor di ng to claim 37 wherein the
mamal is afBhi CMWWWM%W%WIW%Q'@“S@F%W Pom t he
group consi smikmpsdtierepfpsi s, septic shock, endotoxic shock, gram negative
sepsi s, and toxic shock syndrone.

34. The compound which is 5-(4-Pyridyl)-4-(4-fluorophenyl)-1-(4-piperidinyl)
“imidazole, or a pharmaceutically acceptable salt thereof.

35. A pharmaceutical composition comprising 5-(4-Pyridyl)-4-(4-fluorophenyl)-1-(4-
piperidinyl) imidazole, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier or diluent.

36. The compound which is 5-(4-Pyridy!)-4-(4-fluorophenyl)-1-(4-piperidinyl)
imidazole.

37. A method of prophylaxis or treatment of a CSBP/RK/p38 kinase mediated disease
in 2 mammal in need thereof, which method comprises adminsitering to said mammal an
effective amount of 5-(4-Pyridyl)-4-(4-fluorophenyl)-1-(4-piperidinyl) imidazole, or 2
pharmaceutically acceptable salt thereof. .

38. The method according to claim 37 wherein the mammal is afflicted with a
CSBP/RK/p38 mediated disease selected from the group consisting of rheumatoid
arthritis, rheumatoid spondylitis, osteoarthritis, psoriatic arthritis, traumatic arthritis,
rubella arthritis, acute synovitis, gouty arthritis and other arthritic conditons.

39. The method according to claim 37 wherein the mammal is afflicted with a
CSBP/RK/p38 mediated disease selected from the group consisting of sepsis, septic
shock. endotoxic shock, gram negative sepsis, and toxic shock syndrome.
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40. The net hod acF‘irdl ng to claim37 wherein the mammal is afflicted with

a CSBP[ RK/ p38 nedi mm;mW cted fromthe group consisting of
asthma, adult resp EE syndronme, chronic pul nonary inflammatory

di sease, silicosis, and puI r'h)néry sarc §8$| Ss. Silbstitlite sheleho® agpyonggag to
cl ai m 37 wherein the manmal is afflicted“wi th a CSBP/ RK/ p38 nedi at ed
di sease sel gt edhtmenhdduzcordingpo clahn i37 wheginthe hantmalds afflidedwitiaseases,

ost eopor 0si resis.
42, The ms %“%&%ﬁ?dﬁ”ﬁ%ﬂ?ﬁ% ot Wi Bl o Bl 231 L
a CSBP/ RK/ fSpirHogy @assav ndreme. chEqnicpuimonay inflammaypry diseasss §licesis, 4ng¢
stroke, carpitragnagynshreécgosis. reperfusion injury, thronbosis,

gl onerul onephritis, and cerebral malaria 43. The met hod according to
claim 37 wherein the mapnmal is afflicted with a CSBP/RK/p38 nedi at ed

di sease sel 8kt edhemsathadaccerdingso elgim | I wharpimthe magagldsafflicted withar eatic b

c ]‘? :c : S. 34 .CSBIRK/p38astifed dischise) gldctedtrath MePfougconsisting ?t’eburcam:atpuba
afflicte %:Qseﬁ | at &8s % t he grou
consi sting 0 | pEéBg{g’l %@fogl?gxo&r %“%Sﬂ%ﬁgﬁg% ener at | 3&’% ) p

met hod according to claim37 wherein the mammal is afflicted W|th a
CSBP/ RK/ p384arediThic enkthbdaesdingab ehire 47 fwhereid ihe nganangl is affisatad witly aof

o hroscl el e heok i afaton ofoup GBI, Poet il

di sease sel@@mﬁ?WWgW%@n@P@FWCBW@CMW%MﬂmS sunbur n,

or conjuncti VI tis. The met hod according to claim 37 wherein the
mamal is a P%{R Fﬁ@ﬂ!?ﬁ, fromthe
group consi St Gﬁﬁ?né&&%r?égq@%stéase %zl cera |\g/gnag%'ﬁiﬁ?|§§fﬂ§&éﬁ%§ ammt ory
bowel di sea@%B W@@QW‘FW%O in need

t her eof , V\A’paﬁ&emd:emes adm nistering to said manmal an effect | ve anount
of 5-(4-Pyridyl)-4-(4-fluorophenyl)-1- (4-piperidinyl) imdazole, or a
phar maceut i cal I y acc tﬁt able salt thereof. . . )

od according to claim 37 wherein the mammal is afflicted with a

CSBPIRKIp38 mediated disease selected from the group consisting of muitiple sclerosls.
and muscle degeneration.

45.  The method according to claim 37 wherein the mammal is afflicted with a
CSBP/RK/p38 mediated disease selected from the group consisting of atherosclerosis and
Alzheimer’s disease..

46.  The method according to claim 37 wherein the mammal is afflicted with a
CSBP/RK/p38 mediated disease selected from the group consisting of eczema, psoriasis,
sunbum, or conjunctivitis.

47,  The method according to claim 37 wherein the mammal is afflicted with a
CSBP/RK/p38 mediated disease selected from the group consisting of Crohn's disease,
ulcerative colitis, or inflammatory bowel disease.

48. A method of treating inflammation in a mammal in need thereof, which comprises
administering to said mammal an effective amount of 5-(4-Pyridyl)-4-(4-fluorophenyl)-1-
(4-piperidinyl) imidazole, or 2 pharmaceutically acceptable salt thereof.
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81 49. A process for preparing, a
5-(4-Ryridyl )4-(%&%&‘1@ i\)‘ \l-(4-pi peridinyl) imdazole, or a
phar maceuti cal | J N I'T" t her eof , which conprises reacting a

conpound of the Fbrnula (I1a): Substitute sheet - 8 July 1998 1]
with a conmpound of the Formula (111): 81

Lerr] —— WRgrel A ghocels for pRipabink £QEEPyHdyDM (£NGHS etnS?l)ﬂe(Wﬁi?éHWy@ the
isonitrile poiety of Fgrnulalﬁigl a) ; ar&fmfgces]irleu}& imne of Formula (111),
i s formed i Hudazdie. oF pgparmaceutsally; dsepfgola sajt dhareat-WiiFh SomenyyeaEgy | <
4-pyridyl, ®mepodndiof the Famelai(fa)ryl, and Rlerr] is 4-fluorophenyl or is a
precursor thereof; and thereafter if necessary, converting a precursor of
Rlerr], Rerr] and Rerr] to a gro Rlerr], Rerr] and R err] as defined
herein. 50. The process accordind\to C aim49 wherein the base is an
am ne, an am de, a carbonate, a hydri ( %51 al kyl or aryl |ithiumreagent,
or a nono-, di- or tribisic phosphate. % ’ The process according to
Claim 49 wherein the imne is fornmed ih situ by reacting an al dehyde of the
formula Rlerr]CHO wherein Rerr] is -pyridyl with a primary am ne of
the formula Rlerr]NH err], wherei err NG fa - pi peridinyl which may be
suitably protected as necessary. 52. The prdcess according to Caimb51
wherein formation of the imne in situ utilizes
with a compound of the Formula (III):
Ry NR;
I ™

H

wherein p is 2; and a base strong enough to deprotonate the isonitrile moiety of Formula
(Ia); and wherein the imine of Formutla ([I), is formed in situ prior to reaction with
Formula (TIa); and Ry is 4-pyridyl, R; is 4-piperidinyl, and R4 is 4-fluorophenyl oris a
precursor thereof; and thereafter if necessary, converting a precursor of Rj, Rz and R4 to
a group R, R and R4 as defined herein.

50.  The process according to Claim 49 wherein the base is an amine, an amide, a
carbonate, a hydride, an alkyl or aryl lithium reagent, or a mono-, di- or tribasic
phosphate.

51.  The process according to Claim 49 wherein the imine is formed in sit by reacting
an aldehyde of the formula R{CHO, wherein R is a 4-pyridyl with a primary amine of
the formula R2NH?2, wherein R? is 2 4-piperidinyl which may be suitably protected as
necessary.

5. The process according to Claim 51 wherein formation of the imine in situ utilizes
dehydrating conditions.

B3. The process according to Claim 49 wherein the solvent is N,N-dimethyl-
formamide (DMF), halogenated solvents, tetrahydrofuran (THF), dimethylsulfoxide
(DMSO), an alcohol, benzene, toluene, MeCN, or DME.
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dehydrating conditions. 53. ‘The process according to Caim49 wherein the

sol vent is NN-dine hal ogenat ed sol vents,

t et rahydr of ur an (Tmnlmimﬁm] }F'“Iom de (DMSO), an al cohol, benzene,

t ol uene, MeCN, or Substitute sheet - 8 July 1998
82 54. The process according to CI ai mgg wherein the al dehyde of the

formula Rlerr]CHO is fornmed in situ. 55. The process according to Claim

54 wherein t arlarerpymsw:cmchwmmdvuﬂrwdmzdﬂeluﬁeaf:@@&mnwla HHOd nul a

R[ err ] CH( ORlfermidd ingita] wherein Rerr] is 4-pyridyl, and R err] is alkyl,
aryl, arylal kyl, heteroaryl,or a heteroarylal kyl. .

55.  The process according to Claim 54 wherein the aldehyde is formed by hydrolysis
of an acetal of the formula RjCH(ORga)2 wherein R} is 4-pyridyl, and R, is alkyl, ary],
arylalkyl, heteroaryl,or a heteroarylalkyi.
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