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EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION -
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POR LA LEY EXPIRA EL 29 DE DICIEMBRE DE 2004.

NOTA: Dentro del plazo de los seis (68) meses siguientes a partir de ia fecha de
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SUBSTITUTED IMIDAZOLE COMPOUNDS & rols in maintaiuing T lymphocyte activation. Therefore.
interference with monokine activity such as by inhibition of
This applicstion claims the berefit of monokine sotably TNF. in an HIV-infected

provisiooal sppli-
cxtion Ser. Nos. 60/609.907 filed Jan. 11. 1996 and 60/814.
952 filed Age. S. 1996.

BACKGROUND OF THE INVENTION

Iaterieukin-1 (IL-1) and Tumor Necrosis Facter (TNF) are
hiclogical substaaces produced by & varicty of cells. sach as
mouocytes or macrophages. IL-1 has bees demonstrated
mediate s vaxicty of biological activities thought 1o be
mhw other prysiological con-
ditions such as See. e.g.. Dinsrello et al.. Ren
infect. Disansa. 6, 351 (1984)). The myxrind of known bio-
logical acrivitiey of IL-1 Indlldalllnldvnlnd'l‘hdpﬂ‘
cells, Indiction of fever. stimulation of
mmmmma
acue phase proteins and the suppwession of plasma iron

There ere namy diseass sintss in which excessive ar

slowing or elimination of the progreasion of immuse dys-
function cansed by HIV infection. Momocytes,
macrophages. and related cells, such as kupffer and gilal
cells, have also been nplicated in malstenance of the HIV
infection. Theso cells, liks T-cells, e tugets for vinal
replication and the level of viral replication la dependent
upon the activation siste of the cells. Monokines, such as
TNF. hve been shown to activate HIV replication is moso-
cytes and/or macrophages [Ses Poll, et al.. Proc. Nagg. Acad.
Scl., §7:782-T84 (1990)]. thercfarn, Inhibition of mosokine
production or activity aids in limiting HIV progression as
stated sbove for T-colls.

'TNF has slso been implicated in varions roles with other
viml isfections. such m the cytormegalis vims (CMV).
influenza virus. and the berpes viros for similar ressons as
thoss moted.

Intexieukin-8 (1L.-8) is a chemotactic factor first identified

syndrome. other acute or chroaic isfammetery discase . 454 chamacterized in 1987. IL-8 s produced by scveral cell
mw-uum:mmmww = m:ﬁlmcﬂh fibroblasts, endothelial

oxin or inflymmatary bowel disease; tmberculosis.
stherosclerosh, muscle degeseration. cachexia, psoristic
axtheitis. Relicx”s syndrome, sheumnatold arthrivia, gout. tran-
matie arthritia, rubella arthritls, and acate synovitis, Recent

keratinocytes. Bts production from
cells ls indnced by 11.-1, TNF, ar lipopolysachharide (LPS).
Hmas IL-8 has been shown 0 act on Mouse. Gainea Pig.

mmmwtmwm-um » h-lnllldblll.)-l.ud:u ;
mg:.wmsaxﬁq&mum gmmwmmmmmu
1o 1L-1. It should be noted that some of these effects have o Mmlmdmhgulhm

been described by others as Indivect affects of IL-1.

Hxcessive or voregulsied TNF production has been impll-
mumcm.mdm
including rheumatold artheits, rhermatold spondylits.
osteomcthritis. gouty arthritls and other arthuftic conditions;
sepada, septic shock. endotoaic shock, gram negative scpais.
mmmmmmm
mmmmmm
npufulol injury. geaft ::mdon allogeaft

L} vi.
mmmwm»mw-
influcnra, cachexia bhﬁdmunﬂlm
eachexla, secondary to acquired Immuae deficiency syn-
drome (AIDS), AIDS, ARC (AIDS rejated complez), iclold
foomation. scer tissuc formation. Croha’s discase, ulcerstive
calitis, or pyresis.

AIDS resuits from the isfection of T lymphocytes with
nmwnqmmmumm
or siraias of HIV have boco idontified, Le.. HIV-1. HIV-2
and HIV-3. As a comequence of HIV infection. T-cell
modisted {nonunity is lepaired and infocted (ndividuals
manifest ecvere opportunistic Inflections andéor tansual neo-

Thare remains s seed for trestment, in this field, for
compounds which are cytokine suppressive anti-

plasms. HIV Into the T lymphocyts requires inflammatory drugs, Le. compounds which are capebic of
mu&o&muumnnﬁvﬁ inkibiting cytoldines, such as 11-1, IL-6. IK.-8 and TNF,
infect T Iymphorcytes after T Cell activation and such vins @&

jrotein exprossion and/or replicstion is medisbed or main- SUMMARY OF THB INVENTION

tained by such T cell activation. Once an activated T ‘This inveation relates to fiw novel corapounds of Formmila

lymphocyie is infected with HIV, the T oust

castinue to be maintained {m an activased state (0 permit HIV
giche expression and/or HIV Monokines, spe-

dﬂullyTNl' uWhMT—ﬂw

(D and pharmacentical compositions
poond of Formals (I) aad 3 pharmeceutically acorptshle
dilueat or carriec

This Invention relates © 5 method of tresting 8 CSBP/

HIV protein expression and/or viros replication by playiag ~ RER3S kinsse medisted disesse. In & mammal in seed
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“C.. I"—hoth and branched chain 1-(4-piperidinyl)-4-(4-fluoraophenyl)-3-[2-(4-
radicals of 1to 10 carbon stoms, uniess the chain Length

is used herein to mesa cyclic
of 5 to 8 carbons. which bave

least onc boad Including bot wot limited to

cyclopentenyl, eyclohexexyl. and the Hke,

The term “alkzayl” is used herein ot all occumrences ©
mean straight or branched chain radical of 2-10 carbon
atoms, unless the chain length i Hmited thereto.
including. bt not limited to ethexyl 1 -propomyl.
1-propenyl. 2-methyl-1 -propesyl. 1 -butemyl.
2-butenyl and the like,

“aryl"—phenyl and naphiiryl;

group conslsting of N. O or §, such as, but not limited,
to pymole. pyrazole, faran, thicphene, quinoline.
lsoquinoline, quinazolimyl, pyridine. pyrimidine.
oxxzole, thiszole, thisdiazole, tetrazole. triazole.
imidazole. or benzimidaxols.

“beterucyciic™ (oa its own or In any combination, such as
“beterocyclylalkyl™)—a saturstnd or paxtinlly umsatur-
aied 4-10 membered ring system in which ose: or more
rings contain ome or more heteroatoms selectad from
the gronp cousisting of N. O. or S: such as. but not

The term “amikyl” ar “heteroarylalkyl” or “heterocycl-
calkyl™ is used herein to mean C,_, alkyl as defimed
sbove attached to an or haterocydlic
molcty a8 also defined herein onlesy otherwise indieste.

“sufinyl*—the oxide S{0) of the comespondiag sulfide,
the tarm “thio” refers 1o the suliide, and the term

“arcpl™ C(O)Ar::;mll n-:tl.o"nm.

—a Arsas a
aryl alkyl decivative such as defined sbove. such group
lnciude but are not Lmited to benxy] asd phemethyl

“sllanoyl"—a C{O)C, o slkyl wharcln the alkyl Is &
dafiped sbove,

For the purposes hesein the “core” 4-pyrimidinyl molety
for R, or R, Is referred to

LA

a8 the formmia:

The compounds of the presest lnvention may costaln one
or moge asynmetcic carbon stoms and may exist in racomic
and optically active forms. All of these compounds are
Inclwded within the scope of the presont invention.

Bxsmnpilified compounds of Formmuia (T) inciude:
1-(4-Piperidinyl)-4-(4-flnorophenyl)-3-(2-

1-(4-piperidinyl)-4-(4-flucrophenyl)-5<2-phenoxy-4-
pyridinyDimidazolo

13

1-{4-piperidin l)—l-(4-Menyl)-s-lz-(4-
1-(Piperidin-4-y1)-4-(4-fluorophenyl)-S-12-(4-
1-(Piporidin-4-y1)-4-(4-8 gh 1)-5-[2-(4-
a poridin-4-yl)-4-( ’unoro enyl) (
1-(Piperidin-4-yl)-4-(4-fluorophenyl)-5-(2-(4-
1-(Piperidin-4-yl)-4-(4-fluoropheayl)-5-{2-(4-
Jimidazole
1-(Piperidin-4-yl)-4-(4-fluorophenyl)-3-{2-(4-
1-(Piperidin-4-yl)-4-(4-fluorophenyl)-5- [2-(4-
Jimddazole
1-(Piperidin-4-y1)-4-(4-fivoropbenyl)-5-]12-(4-
1-(4-bydroxyeyclohexyl)-4-(4-flucrophenyl)-3-{ 2-
1-(Piperidin-4-yl)-4-(4-flucropheayl)-5-[2-(2.6-
I}imidavale
1-{Piperidin-4-yl)-4-(4-fuorophenyl)-5-[2-(4-
methylphnoxy )pyridin-4-
1-(Piperidin-4-yl)-4-(4-finorophenyl)-5-[2-(4-
- chiorophenoxy)pyridis-4-yi imidazole
1-{3-(N-Morpholino)propyl j-4-(4-fluacophenyl)-5-(2-
Yoyrimbidin-4-yllimidazole
1-m‘ll-4-yl)-4-(4-lnorophnyl)-s-[2-(3-
1-(Piperidin-4-y1)-4-(4-filuoropheayl)-5-[2-(4-
1-(Piperidin-4-yl)-4-(4-8uorophoayl)-5-12-(4-
imidazols
1-(Piparidin-4-yl)-4-(4-Suorophenyl)-5-[2-(3-
hydroxyphenaxy)
1-(3-(N-Mapholino)propyl)-4-(4-fluorcphenyl)-5-[2-(4-
foorophencxy)pyrimidin-4-yl jimidazole
1-(Piperidin-4-yl)-4-(4-fiuorophenyl)-5-{2-(2-
imiduxale
1-(Piparidin-4-yl)-4-(4-fluorophenyl)-5-[2-((3.4-
methylenadioxy)phenoxy)pyrimidia-4-yijimidasoly
1-{Piperidin-4-y1})-4-(4-8uoropheayl)-5-[2-(3-
1-(Piperidin-4-yl)-4-(4-fiuorophenyl)-5-[2-(2-
1-(Piperidin-4-yl)-4-(4-fuorophenyl)-S-[2-(2-
1-(Piperidin-4-yl)-4-(4-fluoropheayl)-5-[2-(3-
Imidaznle
1-(Piperidin-4-yl)-4-(4-fluorophenyl)-5-12-(3.4-
1-(Piperidin-4-y1)-4-(4-flucrophenyl)-5-[2-(4-
methylsulfonylphoaoxy Jimidezals 1-{4-
Plperidiayl)-4-(4-fluorophenyl)-5-(2-
1-(4-Piperidiayl)-4-(4-Suorophenyl)-3-[2-(1-
limidazole
The compounds of Famwmis (I) may be cbiained by

applying synthetic some of which are Diogtrased
In Schemes I 0 XI haroin. The syathesls provided for in
these Schemes is fior the producing compotnds of

Formmia (T) having o varisty of different R,. R,. and R,
Froups which are rescied. cmployisg optional subwtituents
which are suitably protected. to achicve compatiblity with
the rosctions outlined herein. Subsoquent deprotection, in
those cases. then affords coxapounds of the nature geserally
dieciosed, Whils the scheswos dascxibe compounds of For-
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mmwm-mmmmu Various tempersture conditions mey be wilized dopend-
ahw, Inthe ing upoa the prefemred base. For instence. tBuNH,/DME.
presence of a variety of suitshic beses. and solvests 8 K CO/MeOH. K00, in DMF. at temperstures sbove 40°
described herela w0 afford the S-(4-pyrimidinyl)-sbstitntied ¢ e yiclds may drop to about 20% but lite differeace is
imidazcles, wherein R, and R, arc &3 defined hoseln £ 35 gypecerd between 0° C. and 25° C. Consequently. tempers-
ture ranges below 0° C.. and sbove 80° C. are contemplased

which were hanl to handle. The biack color was also often ,, FOr PUNPOses hereln. room temperatire, is geoeraily depictcd

cumried over Lnto the fizal prodct. The yleld for makiag the 28 25° C.. but it is recognizod tht this may vary from 20°

Imines varied. and eavironmentally less-acceptshie salvents, G t030°C.

such ss CH,C1, weze often wed in their preparstion. Aa thown in Schemes VIII below. the imine is preferbly
mmmwp-zmm.mue:hm formed in sbio in a solvest. This prefomed synthesis, bs o

reaction to proceed. The reaction regquires a strong .4 process which oocurs as a onc-pot syntheals. Sullahly. when

encugh to depEvionate the lsouilrile. Suluble buses inclnde ' fhe primary amine is uilized as & salt, mch as In the

“m,mm."wm:‘ % pitrogen may be required to be promectsd (PG) as shown

amine. ather nog below. suitsbly the PG is BOC ar C(0),R. whereln R I

pucleophilic bases. such ss DBU. DMAP and 1 4-

Mezabicyciol2 2 2loctane (DABCO) prafersbly alkyl. myl. mylalkyl moleties well kmown to
those skilled in the art. Reaction coaditions. such a3

muwmmdﬂb‘mm

-dimethylformamide ; -
nated solveats. such as methyleae chioride or chloraform, trated and discussed sbove for the Isclated imine &8 shown
tetrahydrofursa (TI.!"I’). Mhul!u:e (DMSO), In Scheme VIL Onpe skillod in the art would readily secog-
slcohols, such as mathanal or ethapol, beazeme, or tolueme,  AL2¢ that Nader pome circumatances, the In sitn formation of

Whils nol coavenlent for luge scale wark, addition of
NaH to the isonitrils, perhaps with temperstures lower than
25* C. (Ia THF) are Hirly peedod. Additionally, Bold has X =CH,N
also boen reported to be an effective base for deprotonating &
tosyl beaxylisonitrilns st —50° C. (DiSantn, et ol Synth.
Cemmum. 1993, 25. 795).
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Suitshle protecting groups for use with hydroxyl groups
and the imidazole aitrogen sre well knows in the art and
describod in many refereaces. for lastance, Protecting
Groups in Organic Syathesis. Greene T W. Wiley-
Intersclance, New York. 1981. Suitable oxamples of
bydroxyl protecting groups inciude allyl cthwrs. such »
t-butyldimethyl or t-butyidiphenyl. and alicyl ethers, sach o
methyl connected by an alkyl chaln of verishic Hak,
(R, Ryn),- Suitable cxampley of imiduznls attroges pro-
tecting groups Inchude

Pharmaceutically acld addition saits of of
Formula (1) may be cbtained in known manaer, for example
by trextment thereof with aa appropriste amount of acid in
the presence of a suitshle solvent.

The compounds of Foarmals () or a phavmsccuticslly
acceptable salt thereof can be usad in the mamufhcturs of a
mnedicanent for the prophrylactic or therapeutic trestment of
Any discase state in a human, or ofir mammal, which Is

cxaccrbated or camed by excestive or unregulsted cytokine
production by such mammal's cell. such as but not Emfted
to monocytes apd/or macrophages.

Compounds of Forxmle (1) are capable of Ishihiting
proinflanupetory cysokines, such as IL-1. IL-6, IL-8 sad
TNF snd are thewefowe of use in therapy. IL-1. IL-6. TL-8 aad
TNF usffeer a wide vadoty of cells and tissnes and thess

wariety of disease states and conditiops. The inhfhition of
these pro-{nflammetory cytokines is of benefit in coptroiling,
reducing and allevisting many of these dizease states.

n therapy. These mesdistows of the
cycocxygenmse (CO) pathway are produced by the induc-
Ible COX-2 Regulatioa, therefore of COX-2 which

CRIymE,

is responsibie for the these products derived from amachl-
donic acid. such as prostaglandins affect a whie vadiety of
cells and tissues are importast and cxitical

medistors of a wide varisty of disease states and conditions.
Bxprosios of COX-1 is not effectod by ommpousds of
Formuila (7). This sclactive ishibition of COX-2 may alle-
viste or spaye

these prostagisnding,
muwhmnnuhhmud
puin recepiors., of edema. This aspect of pain masagement
therefore includes trestment of nearomusculsr paln,
hoadache, cancer pain, and arthritis pain. of
Formuils (I) ar a pharmacentically aeceptshis salt thereof,
we of use i the prophylaxis or therapy in & lusnan, or other
mammsl, by inhibition of o symthesls of the OOX-2

enxymo.
Accordingly. the: imvention provides a method of

23
llaln;ndednmndnmnddm(n
a phbarmaceutically acoeptable salt thereof. The preseat
llwuliullnpwlh for a method of prophylaxls treat-
meat in & hemman, o other mgmmal by ishibition of the
syuthesls of the COX-2 enxyme.
In particulsr, compounds of Faxmula (I) or a pharmaceu-
salt thereof ace of uec in the prophrylaxis
or therapy of any disesse state in o hnmag, or other mammal,
which Is exacorbated by or cxgsed by excassive or unregy-
lsted IL.-1. IL-8 ar TNF productjon by such mammal’s cell.
such as, but not limited to. moaocytes and/or macrophages,
Accardingly, in ancther aspect, this invention relates to s
method of ishibiting the production of IL-1 in a mammal in
need theroof which comprises to sald mammal
an effective amonat of a compound of Formmia (I) or a
phacnaceitically acceptuble salt theyeof.
There are many disesse r in which excesgive ar

imer"s discass,

Compounds of Farmoia (T) sre alvo neafal in the trestment
of vinl hfisctions. where such vimmes sre semsitive w0
by TNF or will alick TNF productian in vivo.
‘The vimas contempiated for treatmeont haein are those that
produce TNF as a result of iafection, or those which are

i

sexsltive o mm-wwm
direetly ar indivecdy. by the TNF
Pamnpla (1). lemmh:lnh.hnnmlhﬂndn

HIV-1, HIV-2 and HIV-3, (CMVv).
Influenza. sdenovirns and the Harpee group of virosey, such
as but aot Hmited to, Herpes Zoster and Herpes Simplen.
Accordingly. In a further aspect, this invention relstes to a
method of treating & axymal afflicted with a homan Immg-

compound of Formmis (T) o a pharmaceurtically scceptabie

inhihiting the synthesis of COX-2 which comprises admin- salt thereof,
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€) 2-Chiloro-4-pyridinccarboxaldeiyde(1-t-butoxycarbonyl-
Following the of 1(d) ming
| S En e g
m-l.‘l!m : 3845 (d. 1H, J=8.1 Hz), §.29 (s
. 755 (s. 1H). 7.52 (d. 1H. J=5.1 Hz), 4.05 (tx-a. 2H),

3.48 (m. 1H). 3.03(m. ZH). 1.73 (m, 4H). 1.48 (5. SH).
d) 1-(1-t-Batoxycarbonyl-4-piperidinyl)-4-(4-
-(2-chloro-4-pyvridinyt)imidezole

e) 1-(i-t-Butoxycarbonyl-4-piperidinyl)-4-(4-
-4-pyridinyl)imidazole

To & sthring suspension of NaH (120 myg. 3.0 mmal) In
DMA (1.3 mi) was added phenol (0.40 g. 4.28 mmnl). After
the bubbling cease. 1-(1
44 (0.20 g,
0.44 mmol) was added sod the resulting solution was hoated
2 120° C. until »o evidence of starting material wes scon by
magy spectroscopy (1-3 days). To the cooled solution was
added 1M NaOH and the mixmre was extractod thxice with
mn:.’rhmhlndcwh were washed with
Na(l (sat). deied over MgSO,.

and evepomted
miluntullmbﬂna yellow solid, The solid
was then chromatographed with RBOATex o give
the title compound as » white solid (143 mg, 4% yicid). BS
() MS mé=415 (MH")

f) 1-{4-Plparidinyl)-4-(4-Suarcpheayl)-3-(2-phenoxy-4-*
pyridinylimidazole

To the compound from the previons siep (143 mg. 028
mmol) was added a cooled salution of TFA (10 =i) at -10°
C. The reaction was allowed to warm o mm
sticred 30 min &2 Toam and
reduced pressure to give an mdwbﬁmw
in water (10 mL) snd add 3N BC1 (0.5 ). The water Inyer
was washed twice with BOAc. made basic with 50%
NaOH, sad sistracted the aqueous layer thrice with BtOAc.
‘The camhised organic layers ' were washed with NaCl, deied
over MgSO,, filtered and under redaced pressure
to give & white foum (30 mg. 70%). ES (+) M3 mfosi{13
(")

Example 3
1-(4-plperidinyl)-4-{4-finorophenyl)-S -[2-(4-
Yimidazole

“4-pyddiayl
Following the prooedure of examples 20 apd 2f except
uting 4-methonyphwnol afforded the titlhe corspound as a
white foam in 74% yleld for the two mepe. ES () MS
momddd (MH").
Example 4
1-{4-piperidinyl)-4-(4-filuoropheayl)-3-[2-(4-

)4-pycidinyilimidazole
Following the procedure of cxamples 2¢ and 2f except
uning 4-Bucrophenol afforded the tifie compound s a white
foum in 35% yield for the two siepe. BS (+) M3 mfo=d)3

Bxampls 5
1-(Piperidin-4-y])-4-(4-flaoropheayl)-5-[2-(4-
i damnia

Exampie §
1-(Piperidin-4-y1)-4-(4-fuorophenyl)-5-[2-(4-
fiucwophenoxy)pyrimidin-4-yi}-imidaxole .

42
The titke compousd was prepared by the method of
um;lﬂ It and 1(j) except using 4-fluorophesal.
mp=186°-187°,
Example 7
1-(Plperidin-4-y1)-4-(4-Auorophenyl)-5-[2-(4-
pyrimidin-4-yilimidazcls

The title compound was prepared by the method of
examples 1(1) and 1(]) except using 4-hydroxybenzamide.
mpe229°-230".

Exampie 8
1-(Piperidin-4-yl)-4-(4-finorophseyl)-5-[2-(4-

The titls compound was by the method of
examples 1(D) and 1(J) except msing 4-ethyiphenol.
mp=173-174,

BExample 9
1-(Piperidin-4-yl)-4-(4-fluorophenyl)-3-[2-(4-
ypyrimidin-4-yilimidazole

The title compound was prepared by the method of
examples 1) and 1(]) except using 4-benzyloxyphenol
mpal78°-17%".

Exzrople 10
1-{Piperidia-4-yl)-4-(4-finorophenyl)-5-[2-(4-

thie compound was prepared by the method of
we.l 1(l) and §(J) execept using 4-cyanophenol
mp=192°~
Exumple 11
1-(Plperidin-4-yl)-4-(4-flucrophenyl)-5-[2-(4-
yilimidasole

The tile was by the method of
cxamples 1(1) snd 1({j) except using hydroquinoae.
mp=253°-260" (det).

Exmuple 12
1-{4-Hydroxycyclohexyl)-4-(4-Saoropbenyl)-5-[2-{4-
pheaoxy)pyrimidin-4-yliimidazcls
a) 1-Amiso-4-(1

To a mixire of 1 momoethylens
ketal (27.6 g. 177 mmol) sad hydrochlaride

hydroxylamine
{49.2 g. 708 rmol) in B0 (250 mL) was added
N2, 00, (492 g, 547 mmaol). Afler sthring 1 k. the mixtere
was exiracted with BROAc. The organie was dried
(Na,S0,) and concentrated affording 4-(1.3-
dioxycyciopentyl)-cyclohexsaone oxime (27.5 g. 90%

yisld).

The oxime (27.3 g. 161 mmol). Reney Ni (cs 13.5 ml. as
a suspension in B:OH) end EXOH (200 ml.) ware cosabined
and shakem st 50 pel H, for 4 b. The catalyst was filkered off
and the filtrate was concenirated to afford the ttie compousd
as a colodess oil (23.6 g. 93% yield) "H NMR (CDCL):
52.64 (m. 1H), 1.75°-123 (m. 12H).

b) 2-Mothyl'hiopyrimidine-4-carboxaldehyde({4-cthrylcae
ketal cyciohexyl)imine

A mixhue of 2-methylthiopyrimidine-4-corbozaldshyde
(93 g. 6.9 maol) prepared In czampis 1(b) sad 1-amino-
4-(13-dicxycyclopeatyl)cyclohmians (108 5. 6.9 mmol)
hnﬁpwhuqmdnﬁhmﬂ(lﬂd.)llh.

‘The title was e withont any H
NMR (CDC1,): 38.51 (d. 1H), 821 (l. 1H). 7.53 (d. 1H).
3.93. (a. 4H). 340(m. 1H), 2.55 (s. IH). 1.94~-1L.70 (m. 6H).

& 1.61 (m. 2H).

€) l-(4-Ethyleme ketal cyclohexyl)imidazote-4-(4-
fiuorophenyl)-5-{(2-methylthlo)pyrimidin-4-1}imidazoie
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The title compound was prepared by the method of
cxamples 1(1) sad 1(}) encept using resorcinol. MS ES+m/
2=431 (ME+).

Fxample 21
1-{3-N-Marpholinyl-1-propyl)-4-(4-fucrophenyl)-S-[2-(4-
finoropheamypyrimidin-4-y1 |imidazele

The titls compound was prepared by the method of
exampie 16 except using 4-flucrophescl. ES+nve=278
(MEH+).

Example 22

1-(Plpeoridin-4-yl)-4-(4-fluorophenyl)-5-[2-(2-
wmmﬂw

The Gilo compound was prepared by the method of
exampies 1(1) and i(j) except using catechol. MS BES-+m/s=
431 (MEH).

EBxampie 23
1-(Piperidin-4-yl)-4-(4-fluorophenyl)-3-[2-((3.4-

The title wai prepared by the method of
examples 1(1) and 1(J) except umsing sesamol.
mp=131"-132°,

Basmple 24
1-(Piperidin-4-yl)-4-(4-fluocrophenyl)-5-{2-(3-
flucxophencxy)pyrimidin-4-yilimiderole

The title compound was prepared by the method of
examples 1(1) and 1() except maiag 3-ficorophesal
mp=155°=136".

Bxample 25
1-(Piperidin-4-yl)-4-(4-fluorophenyl)-3-12-(2-
flocrophencxy)pyrimidin-4-yilimidazole

Tho titls compound was prepared by the method of
examples I([) and 1(j) except usiog 2-flucrophenol.
mp=154°-135°,

Example 26
1-(Piparidin-4-yl)-4-(4-fluorophenyl)-3-[2-(2-
1]imidazala

The thle compound was prepared by the method of
cxampies 1() and 1(]) excopt using 2-methoxyphendl. MS
ES-+miredds (ME+).

Exsmplc 27
1-(Piperidin-d-yl)-4-(4-fiuorophenyl)-5-[2-(3-
trifluoramethylphenoxy)pyrimidin-4-yilimidarnle

The tile compound was prepared by the method of

Example 28
1-(Plperidin-4-yl)-4-(4-fluorophenyl)-5-[2-(3.4-
difivorophenoxy )pyrimidis-4-yl limidazole

The thie compound was prepared by the method of

aad A(j 3 MS
wﬂubmmlg)aq:m A-difiucrophencl.

Exampile 29
1-(Piperidia-4-yl)-4-(4-flucrophenyl)-5-[2-(4-
methylmiforyiphenoxy )pycdmidin-4-yi limidazole

The title compound was propared by the method of
exampies 1({) and 1(]) except nsing 4-methylsuifoayiphenol.
MS ES-+n/n=d04 (MIEH)

Exemnple 30
1-(Piperidin-4-yl)-4-(4-flnoropheayl)-5-[(2-(phenylthio)
pyddin-4-yllimidazole

46
he of and
II.Il'.l:lﬂwlll procedare uﬂ;l:ﬁl 2e) 2(!) nq:

fosm in 36% yleld for the two steps. ES (+) MS
(MH*)

ki |
1-(Piperidin-4-yl)-4-(4-2norophenyl)-5-{(2-(1-
Hmidazaie;

)pyridin-4-yl
the procedure of exampies 2(v) and 2(f) except
1-methyltetrazale afferded the title com-

made basic with 1M NaOH and extracted theice with BtOAc,
'l'b cambised arganic layers were dried over MgSO,.
S filwered, and under reduced to give an
off-white foam In 13% yield for the two steps. ES (+) MS

apecifically
harein sre within the scope of the following clatrns. Without
fusther cisboration., it is believed that omo siilled in tho are
can, meing the preccding desctiption. otflize the presest
jnwention to s fullest extent Therefore the Bxamples herein
aye to be construed as merely Lustrative and act a Hmitation
of the scope of the present Iavestion fn any way. The
embodiments of the ixveniion in which ea exciusive prop-
oty or privilege s ceimed are defined as follows:
What is claimed is:

L A compound represented by the formaula:

P
X
Re l>
R, is a 4-pyridyl ring. which ring is substituted with
Y—R_aad opticnally with an additiogal

hhm#lﬂlCWﬂClw
Is optionally substituted by ome or two
mmumnmm
and which, for a 4-pheayl, 4-naphth-1-yl, S-asphth-2-y1
ar G-naphth-2-y] substitiuent. is balogea, cyano, aitro,
m“- CZYOR . (CR\R),C0R, ;. SRy
SOR,. OR,,. balo-mbatinged-C, , C, alkyl.

"NR,,C(ZR,. NR,,H0). Rar
ZC(Z)R oc (CRyoRao)

vis 0. or an Integer baving a value of 1 o 2;
m is 0, or the Integer 1 or 2;
m' [s an Integer having n value of 1 or 2,

O)R,. OR,.
alkyl. (CRygRz0).
NR,8(0).'NR;R 5.
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m" is 0. or an integer having a value of 1 to S; substituted aryl or optionslly substituted aryi-C,_,
—(CR ‘OR,. hoterocyciyl alkyl. or wogether with the nitroges %0 which
R b CM halo-substituted C,_ mc’; JM-MMdS»Tm

alkenyl. C;.,q alkyayl. C;., “eycloatiyl. tom selectsd from oxyges. sulfur or NR,:
CoreycloaltyiCy 1o SV :,.’_ , .‘,’.E"':'fnﬂ * o, b Ryg o CZIC,.,aiky:

heseronryl, 1ac-ikyl. (CRyy Ryo) OR,;.
(Clmlu).S(O).R.. (maonn)-ﬂ-(o)alu
(Cr o ((RgR),NO,, (CR,oR20),CN,

(CR;.I,.).‘SO,I,.. (CR R 20),9(0).'NR,,R ,. 10 -vﬂlw: heterocyciyl. heterocyciy-C,.,, aikyl. het-
(= mn- (CR 1R OCAR . (CR 1 R20) R s ¥ H"I,Wcl

.Cmn CR R ), CZNR, R .. (CR,Ry),C ‘im.m" cyamo. C,, alkyl. Cyy cycioalkyt or
(ZNR, ,ORy. (CR;oRo,).NR,cCOR,,. (CR,Ry) calt
N!:l?ﬁi(z)n"n" (cn!.;ﬁ)_n(gn.)c(z; s :;’;:mﬂlhllymt: u..ul va
(=NOBRJR,,. (CR  R.),NROl»=NR,INR,;R,,.

g:;::) Mﬁ‘.ﬁ%m"z‘_ molety is optiosslly substinind cae or more times with

4-uu.mz!|3:r:(=i’:d?'m aryl. arylalkyl,  Subsiiuted C alkyi; G, Mhowy; H0)/ Y1 s0d (O

aryl (whereln m in Q. 1. w!):C(OXl COR,,:
Ml qdod.zhlk,l hﬂn:l'.l?l Ileﬂ:'g (O “IHGI-C::.
um’m ’ oo substituted amino; —Nmm —C(O)Nlt,.ll,!,
o g v oo o 101 T oy il g e S0 7
g’ Is 0. or an lgeger having a valoe of 1 to 10; scloctod fivm oxyges. sulfor or NR,,; aryl; arylaikyl: ary-
Z Is cxygea or sulfor; loxy; or arylalkyloxy; and
R, Is aryl, aryiC,_alkyl, heserocyclic, heterocyelyiC, , whereln s s 1 to 3; and
alkyl. heteroaryl, heteroaryiC, salkyl. whereln cach of , R, Is C, 4 aiyl. C,, cycloalkyl aryl. mryiC,  alkyl
these molties may be optionally schetitated; 0 heteroaryl. beterosryiC, Lalkyl, heterocyclyl, or a
n,uwcﬂmc,,mmqmu . u-;?eul:...mm-udmm
Ileuu:ydyl: alkyl; Lo Lﬂmmmmsmu
R, Is heteroeyclyl, heterocyelyiC, .o dkyl of Rg; substitoest is halogen, halosubstitmted alkyl, bydroxy.

Is C or . *

R’HR,WR..,. prip} lllvl.' m%mw' E.n_an’wm“ W methylonedioxy, totrazole.
17 484 —SQR, being —SOH; $. The compound according to clsim 2 whereln R, is an

Rg Is hydrogen, & pharmacentically socopiahle cation,  optionally substitnted phouyl.

Cyio alkyl. Gy, cycloalkyl. aryl. arylC,, alkyl. 40 & The compound according to claim S wheveln the phenyl

heseroaryl, heteroarylCC, , alkyl, heterocyclic. moyl. o { mbetitated onc or more imey Independenilly by halogen,

C:.-10 alkanoyl; —SR, —S(O)R,. —OR,,. halo-substinnied-C,  ulkyl. ar
Ry and R,, Is each independently sclected fromhydrogen €, , alkyl

or C,, alkyl or R; and R,y together with the nitroges 7. The campound accanding to claim 1 wherein R, ia

to which they are attached form a heterocyclic ring of 43 selectad from optioaally substitged C, ., alkyl. optionally

5 tv 7 membernn which ring optiboally contsing am~ substitoted heterocylcyl. optionally substituted

additiong] heterostom solocted from oxygea. mulfor ¢ hetorocyclylC, o alkyl, optiomally substitoted

NR,,: C,cyclosikyl. or optiopally substituted C, ,cycioalkyl
Ry is C, 1o alkyl. halo-mbstitted C, ., alkyl Cy,p  Ciao sli¥Ll

slkenyl. C, ,, alkynyl. C, ., cycloalkyl, C,, ® 8. The campound accarding to clabm 7 whereln R, Is a0

cycloalkenyl. nryl. arylC,.,q .nql. heunny: optionally substituted heterocycyl, or optionally substioted

hetromyiC, . alkyl heterocyclyiC, o alkyl

(O R (4. (CR;oRu).N'IIS(O),I“ (cnmgn) 9. Tho compound acconding to clsim § whernin subetl-
1R ; whereln the aryl. arylalkyl, beteroaryl, het- tutoety are indopandently solocted from halogen: C,_, alkyl;
cromryl alkyl may be optionally substituted; 33 aryl; eryl; CIO)OR,;; C(OM; C(O)C, skkyl: hydroxy

substituted C : C i

Rl bpieoges. U2, o cptlomly mbatbtnd C, 1 Cvareia m 14871 o 2. e My Ol I
.mﬂhlmﬂﬂhrmwﬂ_cﬂﬂ!“ alkyt: 16. The compound m : %ﬂn ] wrudn R, is
Ra;:‘:' ‘a_:' mww from bydeo- o, N_pensyipiperidias. 2.2.6.6-totramethylpiperidins.
or 4-amino-2.2.5.5-tetramethyl piperi-

Moyt herocrily Gyl ok #Cris S e compoond meceding

11 The daim 7 whereln R, Ia

mwawicmm e Mmc,_ﬁd:ﬁLumya’d

Ry, is hydrogea o Ry 65 tuted C, ,cycloslkyl C,. ;0 alkyl
Ry sod R, is each independently selected framn hydro- 12 The componad according 50 claim 11 wherein the
gea o optionally subetitized C,, alkyl. optiomslly optional substifents arc indopandently selected from halo-
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gon; hydroxy; C, ., alkoxy; S(0),, alkyl. wherela m Is 0, 1,

aor 2; $(0),, aryl; cysne; nitro; NR,R,, group; N(R,;)(0)

wd X, is C,, alkyl. aryl or aryiC, alkyl; C, o alkyl;

optionally substituted alky] wherein the are

hydroxy. nftro. cysno, NR;R,; group. (O slkyl
substitnted alkylene;

wherein R, s hydrogen. & pbannacoutically acceptabie
cation, aroyl or a C,_,,, alkanoyl;

R, is a 1.3-dloxyslkyiene group of the forrmuia —O—
(CH,),—O—, wherein s is 1 to0 3;

I,IINI..I,,.IIM,...WIM,‘.M
substitgted alkyl

Ry, is bydrogas. or alkyl, 4
nnhwm.,mmmm
by halogea or hydroxyl. or phexyl subst-
mdh,nmbu“ﬁunemm
of halo, cysso. alkyl, ;. alkoxy , . halomimtitoted
alkyl, . alkyithio. afkylaulphonyl. or alkylsiiayl; or
R, and R, may together with the nitrogen to which
they sc attached form a ring having 5 10 7 mambers.
Which membeérs. may be optionally replaced by & bet-
exoniom selected fram milfur or
13. The compannd accarding to dalm 11 wherein R, s
hydroxycyclobexyl. 4-methyl-4-bydroxycyclohexyl.

I{Mﬂmkﬂmww.
pyrdisylimidezals:

1-(4-Plperidinyl)-4-(4-flucrophenyl)-3-[2-(4-
methoxyphenoy)-4-pyridinyl imidazole;

1- (4-Plp¢rldllyl)-4 (l-ﬂuorophenyl)-s -[2-(4-
-(l'lper!din-4-yl)-4-(4-lluorophenyl)-5-[2-(2.6-
dimethylphenoxy ypyridin-4-yi [imidazole;
1-(Piperldin-4-yl)-4-(4-finorophenyl)-3-[2-(4-

[imidaxole;

1-(Piperidin-4-yl)-4-(4-Snoraphenyl)-5-[2-(4-
or
1-(4-Plperidinyl)-4-{4-flucrophenyl)-5-[2-(1-
methyltetrazol-§-vithlo Jimidazale

pharmaceutically acceptable salt thereof.

15. A pharmaceutical composition comgrising
mmmWGMIDMMnm
tically acceptable carrer or diluent,

16. A method of tresting » cytokine medisted disease, in
& marunal {s weod thereof. which administering
to sald pvpwnal ma cffective amount of a compound of
Formula (1) according to axy of clakms 1 1o 14.

17. The mothod sccarding o clalm 16 wherein the mam-
mal Is afflicted with a cytokine modisted dsease selocted
from pecclatic arthritis, Relter's eyndrame, rhemmatold
arthritie, gout, treumstic grthritls, rubelln arthritls and acote
synovitls, rheumsinid arthritis. theomatold spomdyfitis,
osteoarthrith, gouty arthritis and other arthritlc condition.
scpsils, seplic shock. endotoxic shock, gram negative sepsis,

degmnjiitis, psorizsis, sunburs, snd conjmactivitis.

16. The method according to claim 16 wherein the discase
stato Is modiated by IL-1. IL-6, IL-4. or TNF.

19, The method to claim 16 wherein the cytok-
e mediated disease siate is asthma. ostcoporosis, or arthei-
tia,

2 A method of treating inflammasion in & mamwoal [

meed thereof, which coanprises administering to sald mam-
mal an cifective amount-of s compound of Fomula (T)
acoopding to clafm L

2L A method of tresting ostecporosis in 8 mammal I
2oed thereof, which comprises administering to seid mam-
mal mn effective amount of s componnd of Formula (T)

to clddm L

22 A method of inhibiting the systhesis of prosaglandia
endoperaxide sypthase-2 (POHS-2) in a2 mammal i aced
thareof, which comprises administering to sid mammal an
effective amount of a campound of Farmula (T) sccanding to
claim 1.

23. The method acconding to claim 22 wherein inhihition
of PGHS-2 is used in the prophylaxhs or thampeutic trest-
ment of odema, fover, algosia, meuromuscular pain.
headache, cancer pain, or ertinftic pain.

M. Amethod of tresting a CSRFVREK/p3S kinase madisted
discase. in & Bammel in meed thereof. which
administering to sald mammel o cffective amoust of a
compound of Fornmla () according to cladm 1.

25 The mathod according to ciaim 34 whereln the mam-
mal s sffficted with & CSBFYRK/p38 kinase mediated dis-
ease which Is peoristic acthritis, Ralter’s syndrome, theg-

ocamma, coninct dermnftitls, peociasie, sunham, or conjunc-
26. The method according o clajm 25 wherein the com-
pound ix:
1{(4-Piperidiayl)-4-(4-Onarophenyl)-5-(2-phenoxy-4-
pyidinyDimidazcie;
1-(4-Piperidinyl)-4-(4-fiuorophenyl)-3-[2-(4-
1-(4-!'lperldllyl)-4-(4-lllloroplmny'l)-s-l2-(4-
Jimidarole;
1-(Pipecidin-4-y1)-4-(4-Ruorophcayl)-5-[ 2-(2.6-
dimsttryiphenoxy)pyridin-4-yiimidesole;
1-(Plperidin-4-yl)-4-(4-fluorophenyl)-5-[2-(4-

1-(Piperidin-4-yl)-4-{4-fluorophe ;yl)-s-l 2-(4-
chiorophenoxy)pyridin-4-yi ; or
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1-(4-Plperidiayl)-4-(4-fluorophenyl)-5-[2-(1-
acceptable st thereof., °
ara 3
IT.A for a compousd of Formuls (T) as N
defined In claim 1 which comnprises reacting & compomsd of 3
the Formula (II):
P P e
L X 10 Xis YR, and X; is definod as the optiosal substituent
with a compound of the Porzanla (TII: grocp oa the R, molsty in Formmla (I) sccanding to
claim L o yieid a compound of Formuls () o &
1 NRa am it thereof.
| 36 The process to claim I7 wherein the pri-
K 15 mary amine R,NH, is is H

wherein p is 0 or 2; and a bese strong eacugh to depwotonste  1-benzyl-4-piperidine. 1-methyl-4-piperidine,

the Isanitrile molety of Formula (TI); aod R;. Ry and R,a®  ]-ethoxycarbonyl-4-piperidine. 2.2.6.6-tetramathyl-4-

a8 defined in claim 1 or are precursars of the groups R, R, piperidine. morpholine ethyl, moarpholine propyl, pymolidl-
substituted pheayl . and

If nevessary. converting a precursor of R,. R, and 20 ﬂ.mmlml to clsim 27 whersin the com-

28. The process according 10 claim 27 wharsln the  Pound is:
reaction. whea p=0. utilizes TBD as a buse. 1-(4-Piperidinyl)-4-(4-luorophenyl)-5-(2-phenoxy-4-
3. The m mhb clsim 27 wharin the pyddinyXimidazale;
reaction, an amine, a cabonates. & (4 (4 -5-[2-(4-
or an alkyl or aryl 23 1-(4-Piperidinyl)-4-(4-finorophenyl)-5-[2-(4
¢’ﬁu'.ﬁ.' . is m' ::lu' to ::’dm mm 1-(4-Plperidinyl)-4-(4-flueraphanyl)-5-[2-(4-
fincrophenoxy)-4-pyridizyl imidazols;

31 The process according to claim 38 wherein the imine 1-(Hperuil-4-yl)-4-(4—lumphn'yl)-5-[2-(2.6-
dimethyiphenoxy)pyridis-4-yi]inxddszole;

an- 1-(Piperidin-4-y1)-4-(4-Auorophenyl)-5-[2-(4-

32 The

ks formod Is site :’: ;":‘;"" -t ‘m%’::’: 1-(Piperidin-4-yI)-4-(4-fluatophenyl)-5-[2-(4-
primery smine of the formals R,NH,, wherein R, is a2 "] chlorophonoxy)pycidia-4-yilimidezole; or
defined for Formala (D).

1-(4-Piperidiayl)-4-(4-flucrophenyl)-S-[2-(1-
33. The pxocess according to claim 32 wherels formation methyietraznl-S-yithio)pyridin-4-yl limidazole

of tho imine in st utilizes delyydrating conditions. or a pharmacextically acospishie salt thereof.
ummmumnmum umwmmmzmmun
is NN-dimethylformamide (DMF). hllw-nlvm Mmmum
ulnhyciuﬁnn (THP. dlllllh,llllm (DMSOD). al 39. The compound acconding to claim 3 wherein R is an
cobols, beazeae. or iojuene, or DME. optioaally mbstitriod aryl or arylalkyl

35. The process accarding to clalm 22 whereis the alde-
mn.cuommumamm « e s

MO
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w7 ABSTRACT

The noval compomds of Formula () have been found to be
uscfl cytokine soppressive agents and therefore aasfi] in
the treatroent and prophylexis of disease states medised
thercby.

18 Clalnw, No Drawings



- o
AT

5716972

1 2
PYRIDYL SUBSTITUTED IMIDAZOLES continne to bo meiatainod n aa activatod stete to permit HIV
i emin s NV ot Mokl e

This spplication Is & 371 of FCT/USS3/0067S filod Jan. , we

AV aadier
o8 T WO s , IV o s e v it
FIELD OF THH INVENTION mmmmm:wm

This invention relases to novel od methods  opokin production, TNF 1 an

of treating interienkin-1 1). intevienkin-8 (IL-§). amd activation, thereby progression infec
mmmu%mm mw., ‘m o’V
of mmune dys-

BACKGROUND OF THE INVENTION

Interieukin-1 (IL-1) and Tumor Necrosia Factor (TNF) arc
hlalogical mbetances produoced by a vagiety of cells, such as
mopocytes

md

disions \nfammetion Dinarello The of HIV Infoction. Advances in
WmMQWd#m Vol 57. (1989)). Momckises, such as TNF,
logical activitios of IL-1 include the activation of T beiper | s beet show to setiwte TV Septicwtion i Suasoeris
cclls. induction of fover, stimmlstion of o Evoc. Natl Aced
collagesase production. chemotaxis, induction of 11104 (1990} therefore. (abibtiion of momakine pro.
acute phase protoins end the suppression of plassaa fron Ililllh"l'du'ﬂm limlting progression as stated

stherosciarosis, mamcie

Rat,
;vrmohhmlmuﬂmmm - h—wumm-mw
Dinarello, J. Clinical fmwamology, S (5). 287-157 (1985), &wlmmlmwmmmmu
-1 ?mu::uu :;:;mm
| ] - some
boen described by others as indirect effects of -1, “_?mnmmmh

EBxceasive or moregniated TNF production hes besn bmpil- micass aormal atopic
cated ia modiating or exacecbating & sumber of dlovEs [ i e Eris et both e o
inciuding rheumatoid arthritis, rheumatold spondylftis, pirstory borst from 1L-8 has alao been shown to

silicoals, mamive infiltration. Coaditions sssccisted with
Teparfusion Injury. graft va. homt reaction, allograft  ap tmereased in I8 production (which is responsibie for
lﬁﬂmm“w—bﬂcwhﬁ?-ﬂ-amu-hdwmnum-:yﬁ)m
cachoxia. secondary to acguired immons deficlency syn-  tion " "

formation. scar tissue formation, Crohes disease, alcanstive &m.‘n.::.mu;:muﬁw;‘
colitis. or pyrcsis. 33 are important sad critical medigtors of a wide

[
§
:
[
|
i

medisted bopmnity is impaired and infected imdividoals
manifest severs {nfections and/or rmusial Boo-
plasms. HIV catry into the T lymphocys T lym-

lymphocyie is infected with HIV, the T lymphocyte mnst

wviiety of discase states and comditions. The ishibition of

these cytokines i of beasfit in controlling, reducing sad
alievisting maty of thess discuse stnive.
There ranains & seed for trestment. ta iy field, for

@ compounds which are cytokine suppresive anti-

inflassraatory drugs (harsinafier CSAID's). Le. compotnds
Which we capabio of inkiblting cytokincs. sch as IL-1,
IL-6 1L-8 sl TNP.
SUMMARY OF THE INVENTION
This inveation relstes to the novel coropounds of Formula
(D snd pharecoution] compositions compdsing & com-
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dither of TNF huclf. or by TNF caming since cach indaces shmilar biclogic responses and hiods ©
another monokine to be reloased. such as but not limbed 0 the same celluler receptar, both TNE-g and TNF-f

1-{4-pyridyl)-2-(4-fivorophenyl)-4-{4-
methylsoifinyipheoyl)imidazole;
1-(4-pyridyl)-2-(4-flnorophenyl)-4-(4-
methyisoifonytphmryl)imidarals;
1-(4-pyridyl)-2-{4-flocrophenyl)-4-methylimidazcie;
1-{4-pyridyl)-2-{4-N N-dimethylaminomsthylphenyl)
imidazole;
1-{4-pyzidyl)-2-(4-fimoropheayl)-4-(benzyloxy)
imidezols;
1-{2-msthyl-4-pyridyl)-4-{4-methylsulfinylphenyl)
imidavole;
1-(2-methyl-4-pyridyl)-4-(4-thiomethylpheayl)
imidazole; or

1-Q2-methyl-4-pyridyD)4-(3-chiorophanyl)imidazale.
METHODS OF PREPARATION
Prepaxation of e compounds of Formuia (I) can be
caxied cut by ooe of akill in the wt scconding to the
procedares outliesd in the Bxamnples, (sfra. The preparstion
of any remaining cosnpounds of Formmla (T) not descibod

therein may be prepund by the amlogons processes dis-
closcd herein.
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ity does not seem to correiste with the propesty of any of the
compounsds of Formla () in modisting srachidonic ackl
metsbolizm inhibiton since other nonstercidal antiinflem-

mmpﬂmnﬁrw

sctivity do aot inhibir TNW production at

mmmmmdnwm
Inhihit production of andfor lenkniriene syn-
thesls does not mean that it will necessarily aleo Inhibit TNF
production.

EXAMPLE C
Inhibitory Effect of Compounds of Focmala (T) on
1L-8 Production

The effects of compounds of Formula (I) on the |nhihition
of IL-8 productioa from Boman Umbilicsl Volis Endotholial
culls js examined using the following protocol.

Primary buman omhbilical cord sadothelinl cells
(HUVEC) are obtained fromn Ceil Systemms (Kiland, Wash.)
and maintajned in coltore medhion with 15%
fetal bovine serum asd 1% CS-HBOF consisting of oPCF
and heparip. Cells are then diluted 20-fold before being
pisted (250 pb) into geiating costod $95-well pisies. Prior to
use, calture mediom is mpiaced with fresh mediom (200 pi).
2S | of either buffer or test compounds at the sppropciate
conocpiration is added to each wall 1n wells.
This is followed immedistely by the addition of 25 pl of the
compounds of Formala (I) at concenteations between 1-10
. The plates are allowed to incobhate for the
time. a3 indicstod in a hnidified incobator &t 37 C. with
5% CO.,. At the end of the incubation pariod. supernatant is
removed and sssayed for IL-8 concemieation using an IL-8
HLISA kit cbtained from RAD Systerns (Minneapalis,
Miap.). All dats presosted is as & mean value (ng/ml) of
multiple samples basad on the standard coxve. KC30's where
appropriste are generated by non-lineer regression analysis.

The showve description fully discioses the lovention

ambodimeats thereol. Modifications and

of the embodiments discioscd

herein are grithin the scope of the following claims. Without

further alaborstion. it is belisved that ono skillsd in the are

can, usiag the proceding description, wilize the present

inveation to Ity fullest extent. Therefore the Bxamples hemein

are to be coastroed se merely lllustrative md aot a linitstion

of the scope of the presont fxvention in axy way. The

embodiments of the inveation in which an exchsive prop-
exty or puivilegs Is claimed are defined as follows

whamsin

R, is a mono- ar di- substitnted 4-pyridyl wherein the
substitucet is indepeadently sclected from the growp
comslsting of hydrogea, C, _, alkyl. halo, O—C, , alkyl,
5—C, , sikyl, & N(R,):

mhwc.mu&mm-m
ring which is pyoolidine, piperidine Iiplulle
morpholine, imidazalidine, or

&hmuWMMhm&
stitzests sro independently selacted from the group

24
contisting of hydrogen, halo, S(O)R,. OR,. halo
substituted C, , alkyl C, , alkyl. or N{R;5)y;
R, Is hydrogen. C,_,, alkyl. C, o tikeayl, C,, \; alkynyl
C;7 cycloaikyl, or Cyy cycloalkemyl;
Ry Is (X)~(Q.—Y):
X iz hydrogen, —(C(R;0)2)s. —NR;3. —0— o S(0);
r is a nmmber having a valne of 0 ar 1;
m is a munber haviag a valon of 0, 1 or 2;
Q is alkenyl, alkynyl, cyclosikyl. cycloalkoayl. phenyl
naphithryl. pheayl C,_,alkyl or
maphthyl C, .o alkyl;
s Is a sumber having & value of 0 ox 1;
Y is a subatituent selocted from the group consisting of

DCONRRy. —(OR10)2) CSINRRe. —(C(R,0)y)
SR CO)R,, —(OR0)a)NR, /SRy —(CR,0)0)

wCZINRR,. m;uﬂol.lu- —(C
(R10)2),NR ,oC(==NCN )—Sjtiin 10)a)

t is a snmber haviag s value of 0, 1. 2, or 3;
X, is indepondenstly —(C(R,0),),. —NRy—, —O0— ox

Z i»s axygen ox solfor;

m' is a smmber having & valoo of 1 or Z;

n Is & sumber having a valse of 0 to 10;

n,uwcumq‘mcum
cycloalkyl, pheayl.

Cyny Csv
mwum::ullc!ﬂl-l,hu

hydrogen;
n.uwtq-.c“mmwc._.m
Cyy tllemyl, C,, alkynyl, C,, cycloalkyl, C,,
phesyl. or asphthyl:

Ry is ydrogea. C,, alkyl, C,, alkenyl, C,, alkynyl.
phexyl, naphthyl, or may form a heterocyclic ring
which is pyrrolidine, piperidize. piperazise.
mowpholine, Imidascliding, or pyrexolidine;
that when R, is N®R ), then m {s 1 or 2;

Ry Is hydcogen. C, oo sliyl. G, alkeayl, C, 50 alkymyl,
Cyy cycioalkyl. C, ; cycioalkenyl. phemyl, sapisiryl.
phenyl C,_ alkyl, or naphthyl C, ., alkyl;

Ry is hrydrogen. C,, o aliyL. G, ;5 alkenyl, G, ,, alkynyl.

cycloalkyl. C, , cycloalkenyl, phenyl.

Ry may a which Is
pyrrolidine, " .
imidaxclidine, or

Ro Is hydrogen. or C,  slkyl;

Ry is C,p tikyl Cyy Coa0 alkymyl. Gy,

Cy.y cyclo phenyl, naphtiyl, pheayl C, .o

alkyl. or maphiityl C, ..o alkyl;

Ry Is hydrogen, C,, alkyl. phenyl, sepithyl. or may

a hetevocyelic which is pymolidine,



-

2Z0
S

5,716972
25 26

Ry Is hydrogen. C, o alkyl. cycloslkyl; pheayl. Y ks krydrogen, alkyl, —(ORyo):)\0Re. —(CR10)2).S(0)
‘Baphttil, pheuyl C, oAlkyl. o naphthyl Cy g0 AYE Ryy. —(ClR 1)), SRy ~{ClR10)hS(O)uORg, —(C
and phermaceptically acceptable salts thereof. 10 (O NRR . —X—PZ)—(X R ;300 —(CR10)2)

4.The to ciaim 3 wherein Y Is alkyl, Hl-l-.:.h—(m %mﬁq Is hydvogen or
—(C(Rm)al.m- —(C(lunh).stoi.lu- —~(CR )y x"”":: pd h"""."l""’ ;’V" mﬂ‘ bogether
—X ,—M R .‘)ﬂm nitrogen %0 which are sitached.
LCDO0R,. —( qlx)_oqz}_n' _(c(nw),)_c(ng) 10 14 The canponnd accarding to claim 1 which is
Nl-'l- —(Ot!n).).Nluﬂ(— 1—{4-pyxidyl)-2-(4-fivoropheuyl)-4-phemylimidazole;
S.TEWMMddMJMYhm =4+ g

P mwﬂm ((g..).co,l.. C 1—(4-pyridyl)-2-(4-fluorophonyl)-4-(4-
S L e e Rusrephenyi)-4-C-
methylsolfiwyiphenyTimidazole:

7. The compound according 0 claim § wherein Q I
phenyl or naphthyl ® ¢ 1—{4-pyridyl)-2-(4-Booropheayl)}-4-mothylimidazole;
8. The compound according to claim 7 wherein Yisalkyt, @  1-—(2-methylpyrid-4-yl)-2-(4-fluororphenyl)-4-(4-
—~(OR,0)3).0Re. —(C(R10)2)aH(O)uelys. —(CRy0)y) thiomeathrylpheayl)imidazale; ar
SRe. —(CR),)S(0),ORg. —(OR10)2)(0)NR R, 1—(2-methylpyrid-4-y1)-2-(4-fiucrophenyl)-4-(4-

—X—PE—R —{(C(R 1)) MR, methyllfinyipheayDiridazale.
CEIORy. —{OR,030),0CZ—Ry. —(CRy01).C(0) 15 The compound accanding to clabm 1 whercia R, Is &
1oC(=NCN)—NR R, o —(C

NR Ry —{(C(Ryo))NR, o 3 pheay! mono- or dl-substhiuied Indepeademtly by halogen.
M) NR e 16 A pharmacentical or vesarinary campoaition compris-

9. The compound sccording to clatm 7 wherela ris 0. or  ing an effective amount of a compousd acooeding to claim
ris 1 and X s —(C(Ry0)y). 1 and s pharmacegtically or veterinary scceptahis carrier or

16. The compound sccording to daim 7 whereia R, 2 diloent.
kydrogen or alkyl 3% 17. The pharmacentical or veterinary composition com-
11. The compound accurdiag to claim 1 whereln R, isa prising an effective mount of a compound acoopding to claim
mono-substiteted pheoryl whereln the substitneats are inde- 14 and a pharmacentically or velerinary acosptable carxier or
peadently solected from the group consisting of hydrogen,  dilpest.
falo, S$(0). Ry OR,. ar C,, alkyl. 18. A method of troating scptic shock, eadotoxic shock.
12. The compound accanding to claim 1 wherein R, is 3% gram segative sapsis. or toxic shock in @ pemmal s aced
4-pyridyl substiteicd in the 2-position with a C,_, alkyl. thereof, which method comprises adminisiering to said
13, The compound sccording to claim 1 whersin R, Is a manal an effective amont of a compound acooeding to
MMMMMI!& ciaim 1.
pondestly selactod from the groop

consisting of kydrogen,
halo, S(O) Ry OR,. o C,  alkyl; ris 0. s Is 1, Q is aryl, " e e
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Solicitante: Pfizer Products Inc.

Titulo de la solicltud: NUEVOS COMPUESTOS ANTIINFLAMATORIOS DE
TRIAZOLOPIRIDINAS

Como resultado del examen de fondo, realizado conforme a lo establecido por
el articulo 45 de la Decisién 488 de la Comision de la Comunidad Andina, se
notifica el siguiente concepto técnico:

Documentos estudiados

Para el presente estudio se tuvieron en cuenta el capitulo descriptivo
comprendido en los folios 73 - 270 y el capftulo reivindicatorio de los folios 271
— 293 de la soliclitud.

Objeto de la Invenclién

El objeto de la presente solicitud de patente de invencién consiste en:

Reivindicaciones 1— 13: Un compuesto de la fdrmula (1):
Reivindicacién 14: Procedimiento de tratamiento que consiste en administrar
un compuesto a un paciente

Reivindicacién 15: Composicionas que los contienen

El problema planteado en esta solicitud es la necesidad de compuestos (tlles
para tratar inflamacién, osteoartritis, artritis reumatoide, cancer, repercusion 6
isquemia en apoplejla ¢ ataque cardiaco, enfermedades inmunes.

36
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Para resolver este problema técnico la solicitud en estudio proporciona un
compuesto de la fdrmula (I).

El objeto de la invencién definido anteriormente se clasificé de acuerdo con la
IPC: AB81K31/435; A61P26/00; CO7D471/04.

También se reivindica prioridad de la Solicitud de Patente de los Estados
Unidos US 60 274 840 de marzo 9 de 2001, con respecto a la cual la fecha de
presentacién de la actual solicitud cumple el plazo méximo permitido.

Con respecto a los Art. 28 y 30 de la D 486

El articulo 28 de la Decision 488 establece: “La descripcidn deberd divuigar la invencion de

mmwﬂabnbmnbdaaywnpbhmwwmnwnymmumm
capacliade en la maleria técnica correspondiente pueda ejecutarla. La descripcion de la
Invencidn indicard el nombre de la invencién e inciuird ja siguiente informacién:

¢) una descripcién de la invencidn en términos que permitan la comprensién del problema
tcnico y de la solucién aportads por la invencion, exponiendo las diferencias y eventuales
venlajas con raspecto a la tacnoiogia anlerior;

La descripcion no presenta datos que ilustren la solucion aportada por la
invencidn, es decir su actividad como antiinflamatorios, ni {a diferencia de estos
con respecto a los compuestos del arte pravio, es decir que su actividad como
antiinflamatorios sea superior a la de los compuestos del arte previo.

El articulo 30 de la Declsion 486 establece: "Las reivindicaciones definirén la materia que e
desea proieger mediante la patente. Deben ser cleras y concisas y estar enteramente
sustentades por Ia descripcion.

Los términos “heteroanl”, “heterociclo™ no definen el alcance de la invencién.
Debieran usarse términos mas concretos tales como pirrol, tiazol, oxazol,
imidazol, pirazol. Se solicita hacer las precisiones del caso.

Los términos “alquil®, “alquenil” no definen el alcance de la invencién. Debiera
decirse el nimero de carbonos de cada cadena y su nombre quimico preciso.

El término "heterociclo C1-10" no tiene sentido porque para conformar un anillo
clelico se necesitan por lo menos 3 carbonos. Debe hacerse la correccién
necesaria.

Excepclones a la Patentabilidad

El articulo 20 de la Declsién 488 establece: “No serdn paleniables: d) los méiodos terapéuticos o
Quirdrgicos para el tratamiento humano o animal, asi como los méiodos de diagndstico aplicados
a los seres humanos © a animales”

El Procedimiento de tratamiento de la reivindicacidn 14 que consiste en
administrar un compuesto a un paciente, no as patentable de acuerdo con el Art
20, Iiteral d), de la decisién 486.

Determinacién del Estado de la Técnica

El articulo 18 de la decisién 488 de la comisién de la Comunidad Andina que eetablece que "B
estado de /a lécnica comprenderd fodo jo que hays sido accesible al publico por una descripcion
escrita u oral, utiiizacion, comercigiizacién o cusiquier olro medio antes de la fecha de
presertacion de ia solicitud de patents o, en su caso, deé Ia prioridad reconocida.

Solo para el efacto de la determinacién de Is novedad, también se considerard deniro del estado
de la técnica, el contenido de una solicliud de paitents en trémite ante la oficina nacional
competente, cuya fecha de presentacién o de prioridad fuese enterior a la feche de presentacion
0 de priarided de la solicitud de patente que se estuviese examinando, sismpre que dicho

Sy
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contenido esté incluido en la solicitud de fecha anterior cuando ella se publique o hubiese
franscurrido el piazo previsto en el articulo 40".

Considerando que la fecha de presentacion de la primera solicitud de patente
de la cual se reivindica prioridad es Marzo 8 de 2001, se consultaron las bases
de datos y los archivos con que cuenta la entidad con fecha de publicacién
anterior y se encontraron los siguientes documentos que anticipan el objeto de
esta solicitud:

No. Documento Titulo Fecha de
- Publicacién
D1 US 5 756 480 Substituted imidazole compounds | May 26 de 1888
D2 US 5716972 Pyridyl substituted imidazoies Feb 10 de 1008

Evaluacién de los requisitos de Patentabllidad

El artfeulo 14 de la Decisién 488 de la Comisién de la Comunidad Andina establece que “Los
Palses Miembros oiorgarén patenies para las invenciones, seen de producio 0 de procedimiento,
en fodos los campos de la tecnologia, slempre que sean nuevas, tengan nivel inventivo y sean
susceptibles de aplicacién indusiriel”.

En cumplimiento del articulo 14 de la Decisién 486, se procedié a evaluar el
cumplimiento de los requisitos de novedad, nivel inventivo y' aplicacién
industrial, con el fin de establecer la patentabllidad de la invencién reivindicada
en la solicitud en estudio.

Evaluacién del Nivel Inventivo

El articulo 18 de la Decisién 488 de la Comisién de la Comunidad Andina establece que Se
consideraré que una invencién tiene nivel inventivo, sl para une persona del oficio normaimente
versada an la materia técnica correspondiente, esa invencion no hublese resultado obvia ni se
hublese derivado de manera evidente del estado de la técnica.

El documento del Estado de la Técnica més proximo es D1 que ensefia
compuestos derivados de imidazol, que tienen propiedades antiinflamatorias.
La unica diferencia con D1 es que esta solicitud no presenta datos que ilustren
la solucibn aportada por la invencién, es decir qgue su actividad como
antiinflamatorios sea superior a la de los compuestos del arte previo.

El Problema Técnico planteado en esta solicitud: la necesidad de compuestos
compuestos (tiles para tratar inflamaclidén, osteoartritis, artritis reumatoide,
céncer, repercuslon 6 isquemia en apoplejla 6 ataque cardlaco, enfermedades
inmunes, se habia resuelto previamente mediante el mismo tipo de compuestos
de férmula (1) previamente conocidos. Por esta razén se considera que son
avidentes para un experto en [a materia.

Ademés, puesto que tanto D2 divuigaban previamente; compuestos imidazol
con actividad antiinfiamatoria, una persona conocedora de la materia motivada
por tal sugerencia lograria los compuestos de esta solicitud. De manera que
para un experto serfa obvio combinar estos dos documentos. Porlo cual no hay
nivel inventivo.

La composicién de la reivindicacién 15 no se considera inventiva porque el
compuasto que la caracteriza no es inventivo.

Concluslién

En conclusion, los requistios de patentabilidad de la presente solicitud estéin
afectados asl:
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tem Documento Reivindicaciones Requisito que afecta

[ afectadas

| D1 US 5 7568 490 1-13 Novedad y Nivel inventivo
D2 US 5 7160672 1-13 Novedad y Nivel inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la
Comunidad Andina, se le indica que debe dar respuesta dentro del tdrmino de
sesenta dias contados a partir de la facha de la notificacion de la presente
comunicaciéon. En caso de no dar respuesta al presente requerimiento o si a
pesar de la respuesta subsistieran los impedimentos para la conceslén, se

denegara la patente.

Notifiquese el prasente gficio conforme a lo dispuesto en el numeral 5.2, literal

e), del capltulo quinto

titulo primero de la Circular Unica No. 10 de 2001.

CESPEDES DE VERGEL
ivision de Nuevas Creaclones.

El anterior requerimiento fue notificado por fljacién en lista, de facha

T3 AR 201

CONCEPTO TECNICO
No. 537

EXAMINADOR TECNICO
Cddigo 202007
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