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PHOSPHODI ESTERASE ( PDE) TYPE |V AND TUMOR NECROSI S FACTOR ( TNF)

| NHI BI TORS o0 97149702 This i nvent ion relates to novel indagq;ReAghagde0ds.

The conpounds "are Sel ective I nhi bitors of phosphodi esterase (PDE) type
|V and the production of tunor necrosis?- factor (TNF), and as such are
useful In the treatnment of asthma, arthritis, bronchitis, chronic
obstructive airway di sease, psorasis,allergic rh| nitis, dermatitis, and

o on B TR A0 R 0N SRETOF TNy oyt 2o

®nti ¢ shook and ot her

fll seasetshl SVOLVI ng T&e:mwdueﬂumﬁd ovel i?%a’ibﬁ ani'tbg§ W&ﬁﬁd@ﬁd@h&&e@h@ es
o a method o n ounds e or egoi ng
di seases in rramlé&" . %?&8&3%’ ﬁ'e(% oRe Y B"é trie’ @?ﬂ'&ﬁé’ﬁt"f’ﬂ% Recrabls
conmposi tions chctoalﬁNﬁgmwmmuadsl ln]lﬁe treatment éﬁ asthema, heathrits; dogorichitien

t hat ccllca a )
rressenyer ut her Pﬁ&&?% %‘ﬁ% Iggf’ﬁﬁisPhar inWsRésnnmﬁ Sg’ogﬂer
(1960)) 10 Mmmqmﬂsma.wmmwgmmmasdepreasaoramgbnumor
modul ati on andimﬁ&%un%rmﬂ'ms gﬁé‘&@ﬂ%&h r ibdeisby ‘i‘r%lvm‘& 'BE)E?%J&@&Eve of

di sease processes. Nor e recen’[ I'St 1 nct C asses
recogni zed (J. THF. g deption alscrrrelﬁ*es tp 2 methad olusing (speipSompeunds § the 0

(1990)), and th@éﬂheﬁﬁ'o?%bVﬁr hgba.kmeshﬂsnl.ﬁmﬂ W@%ﬂ{m taRar &Py
(C. D. Nicholso hid, TIPS, 1 1991)). More

particul arly, ‘Bi&e'ﬁm ?ﬂszm?"é?s“c "PH‘?H #%-ti on of PDE type IV
can | ead t asi nhi bi t Sinte thie redighiiomthiabeye hﬁiﬂhmkﬁé phesprase(AMF) isvlin intraceliular

ai 1 valy S0t h s*°°‘1'dmf§8?'l§°F@‘QC§‘f"‘%ﬁ“?fF"§2’ WEHBh Eoackisbe Bat 12,16 P DR

Anti - Ast hma Dr u’@k:,itibn@dtheﬁh&phﬁ&i&ﬁbﬁuﬁiﬁslbeamdtﬂet @&r madultios and) acdd@@iigly 3 7

Bi r khauser - Verk@g%,te T&HQNMQF%%L% ?mu}@ bghL L%M,W&aa@ﬁe

whi ch have poor I'VITY agal ns

rel ease of i nfPHRFfRbherebasnmagpnized EHik %M&tww) #.t198ut
causing 20 Ceofgdop, \m%@uﬁ&mmafhawwwﬁﬁwgwccld NicholsahS O

been di scl osed [}gt i nhi bi tors:aresus treat nent of

di abetes insip Hakicy J&ES. i 1% 19.3(193B)  Mpse particularly, it has been recognized that
inhibition of PDE type IV can iead to inhibmon of mﬂammatory mediator release (M. W.

Verghese et al., J. Mol. Cell Cardiol., 12 (Spppl,_ Il_), S 61, {1989)) and airway smooth

muscle relaxation (T.J. Torphy in "Directions forNew Anti-Asthma Drugs," eds S.R.

26 O'Donnell and C. G. A. Persson, 1988, 37 Birkhauser-\lerlag) Thus, compounds that

inhibit PDE type IV, but which have poor activity agalnst other PDE types, would inhibit

the release of inflammatory mediators and tetax atrway smooth muscie without causing

cardiovascular effects or antiplatelet eﬂects It has also been disclosed that PDE IV

inhibitors are useful in the treatment of diabates ms:pidus (Kidney int. 37:362, 1990;

30 Kidney int. 35:494) and central nervous systern dcsorders such as depression and muiti-

infarct dementia (PCT mtematlonal appllcatlon WO 92/19594 {published November 12,
1992)). )

TNF is recognized to be involved in rﬁany"ifﬁéctious and auto-immune diseases

(W. Friers, Fed. of Euro. Bio, Soc. {EB_S) Letters, 285 199, (1991)). Furthermore, it

35 has been shown that TNF is the prime mednator of the inflammatory response seen in

sepsis and septic shock (C. E. Spooner et al, Clinical immunology and
immunopathology, 62, S11, {1992)).



30 Kidney Int. 35:494) and central nervous system disorders such as
depression and nul ti - infarct dementia (PCT i nternational application
WO 92/ 19594 (published Novenber 12, 1992)). TNF is
recogni zed twobmgssnezvol ved i n many i nfectious and aut o- i MMUIRCTABSTMEBS

(W Friers, Fed. of Euro. Bio. Soc. (FEBS) Letters, 285, 199, (1991)).
Furtherm)re, It 36 has been shown that TNF is the pri me nedi ator of the

i nfl ammat ory response seen in sepsi s .and septic shock (C. E. Spooner
et al., dinical Immunology and i mm'ﬁc‘)pat hol ogy, 62, S11, (1992)).
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and to pharmaceutically acceptable salts thereof, gpherein: 10 Ris

H derr]-(err] alkyl, -(CHerr])[e
-(CH err])[err](Cerr]-Cerr] heterf

5 RE N/

r] cycloal kyl),

and to pharmaceutically acceptable salts thereof, wherein:

10 R is H, C,-C, alkyl, -(CH,),(C,-C;, cycloalkyl), -{CH,),(C,-C, heterocyclyl),
wherein m is 0 to 2, (C,-C, alkoxy)C,-C, dkyl, C,-C, alkenyl, or -(2,),{Z,).(C,-C,, aryl)
wherein b and ¢ are independently 0 or 1, Z, is C,-C, alkylene or C,-C, alkenylene, and
Z,is O, S, SO,, or NR,,, and wherein said R groups are optionally substituted by one
or more substituents independently sdécted from the group consisting of halo,

15 hydroxy, C,-C; alkyl, C,-C; alkenyl, C,-C; alkoxy, C,-C, cycloalkoxy, trifiuoromethyl,
nitro, -CO,R,,, -C(OINR, R,,, -NR,R,, and -SONR,R,,;

R, is H, C\-C, alkyl, C,-C, alkenyl, phenyl, C,-C, cycloakyl, or (C,-C,
cycioalkyt)C,-C, alkyl, wherein said alkyl, alkenyl and phenyl R, groups are optionally
substituted by 1 to 3 substituents independently selected from the group consisting of

20 methyl, athyl, trifluoromethyl, and halo;

R, is 2-oxo-4-pyrrolyl, pyrazolyl, 2-oxo-3,4-dihydro-6-pyrimidyl, 2-oxo-3,4-
dihydro-4~pyrlmidyl,2-oxo-tetrahydro-4—pyriinidyl,2-ox6-tetrahydro-5-pyrimidyl, 2-0x0-4-
pyrimidyl, or 2-oxo-5-pyrimidyl, wherein each of said R, groups is optionally substituted
by 1 to 4 R, groups;

25



wherein mis 0 to 2, ((err]-(err] alkoxy)(err]-(err] alikyl,
Cerr]-Cerr] al kenyl, or -(Z[err])[err](Z[errf)[err](C[err]C[err] aryl)
wherein b and ¢ are independently 0 or 1, Z[err] is (Jerr]-Cerr] alkylene
or (err]-C eMNQ9749%8ny| ene, and Z[err] iS O S[err] SOPETMRTHP630
NR[err], and wherein said R groups are optionally substituted by one

or nore substituents independently selected fromthe group consisting of

hal o, 15 hydroxy, Cerr]-Cferr] alkyl, Clerml-Cerr] alkenyl, Cerr]-Clerr]

al koxy, C[err]-Cerr]cycloal koxy, trilluoromethyl, nitro,
-CJerr]Rerr], -CCONRerr]Rerr], -NRerr]Rerr] and
-Sgerr]NRerr]RerrlarR,is Rlerr]is Herr] Cerr]-(err] alkyl,

Cerr]-Cerr] alkenyl, phenyl, Cerr]-Clerr] cycloalkyl, or (CJerr]-Cerr]
cycloalkyl)(err]-Clerr] alkyl, wherein said allkyl, alkenyl and phenyl
Rlerr] groups are optional I§ psubsti t ut ed 1 to 3 substituents

i ndependent|y selected fro he gyoldp consistin @@Hrrgt hyl , ethyl,
trifluoromethél, and haltk ‘-OXO\Q-EyrronI,

pyrazol yl, 2-®xo0-3, 4-di hytho " 4- N——R

R2 is

i mdyl, 2-oxo-
di hydr o- 4- pyri m dyl , 2- oxo-te Ry pyri m dyl \2- ox tetraﬁydro-S-pyrim’d
yl, 2-o0xo0-4- pyrimdyl, W 2-ox015-pyrin‘idyN,_vv§wein each of said R2

groups is optionally substitutdd by 1 toR4/R[ er ry\ groups; 25
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15 wherein, in said formulas (la)- (It) _giSOor 1in formula (Ib),

nis Oto 2in fornula (lc), and thé dashed |ines appearing in
formulas (l1b), (1d), (Ig), (Ih), (li), (Ij) and (lo) represent a
doubl e bond ngl e bond,; X[err] is O or permséooso
Xerr], In Pg‘??rﬁ’zdz(lk) and V\/nere the dashed line in formula (1))
represents a doubl e bond, is CRlerr], CR:err], CRerr], or

COC(O NO[err]R err], or, where the dashed |linein fornula (Ij)
represents a single bond, Xerr] is CR[err-FR[err] CRlerr]Rerr], or

CRlerr] Rerr] Xerr] is C(=Zerr]), CS) or CRerr]Rerr];
X4 is -(CHerr])[err]- wherein mis 0 to 2; 25 X[err] is a bond or
-CHerr]-; X[err] i's -CH[err] or - -

Rlerr] is H hydroxy, al koxy, N :
-CHRerr](Oferr](CH e Av%arelnqlso r/l aNd/m\ 0 to 2
Rlerr] is H hydroxy, akyl, Cerr]q4q err] {Ik Y,

-0C(OQ CHerr], Cerr]-Ce€ | or 30 (pheny r err{ al kyl; )
Rlerr] is H, hydroxy, -(CHerr]),[err]A whereinmis 0 to 2, (Jerr]-Cferr]
al kyl or C[err] Clerr] al kanpyh, wherein said al gyl~group is
optionally substituted by 1 to 3 subtituents |ndependently sel ected

fromhalo, nitro, -NRerr]Rerr], -CJerr]Rerr], -ORerr], -CC(ORerr],
-C(ORerr], cyano,

10 ~ ~/\> ~ N/\>
(Is) . (I
15 .
wherein, in said formulas {la)-{lt), gis O or 1 in fof[nula (ib), nis 0 to 2 in formula (ic),
and the dashed lines appearing in formulas (Ib), (1d), (ig). (th). (i}, (lj) and (lo) represent
a double bond or a single bond;
X,isOorsS;
20 X,, in formula {Ik) and where the dashed lino in formula (ij) represents a double

bond, is CR,, CR,, CR,q, or COC(O)NR.R,,, or, where the dashed line in formula (lj)
represents a single bond, X, is CRR,, CR.,FIs or CR,,H,,
X, Is C(=Z,), C(S) or CAGR,,; .
X, is -(CH,),- wherein m is O to 2;
25 X, is a bond or -CH,-;
X, is -CH,- or -C(0)-;
R, is H, hydroxy, C,-C, alkoxy, -CHR,(O),(CH,),,.A whereingisOor{ andmis
D1to2; -
R, is H, hydroxy, C,-C, alkyi, C,-C, dl!sé'_xy. -OC(O)CH,, C,-C, alkenyl or
30 (phenyl)C,-C, alkyl;
R; is H, hydroxy, -(CH,), A wherein m is 0 to 2, C,-C, alkyl or C,-C, alkanoyl,
wherein said alkyl group Is optionally subshtuteq _py 1 to 3 subtituents independently
selected from halo, nitro, -NRygRy;, -CO,Ri0, “ORyer “OC(O)R,o, -C{O)R,,, cyano,
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-7- -C(=Y)NR[err]R[err]R [err]-NR[err] C(=Y)NR[err] Rl err]
-NR[err]C(=Y)Rerr] -NRerr]C(OORerr], -C(NRlerr])NRlerr]R[err],

N NR[ er r i endoho2- CCNCN) SRl err], -NRerr]SOJerr]R err], PpCI/IB97/00630
S(O[err]Rerr] wherein mis 0t 2, NR[err]SCIerr]CF[err]
NRlerr] CCOC(ONR[err]Rerr], NR[err]C(O)C(O)CR[err] I mdazolyl, and 1
(NHR[ err])-2- i m dazol yI 5 gch Rlerr] is independently
selected fromthe group consisting of H hal cyano, Rl err]

cycl opropyl optionally substltuted by Rerr], -ORerr], -CHerr]ORerr] ,

N - - C _ ’
) o) CAESSIATRE HEST o g, AL o oS SRR
-C(ORerr], | mnm dANSNNR, By s a@(NG;N)SRw i-NRSPLR ot eS(QFb yWhereiramolig/|Q to 2,

|yl | | %5 | dy
![?]?)E;.?gf)l él nyl or N%ﬁ%?’hmﬁ%dﬁ&%ﬁhw "wné°a (b) gi ) r’?’f s epgg bé‘hpf"g/'z-
-OR[err], -NRerimeg=olt] or Rierr]; each Rerr] is
It ndependegt } ?lsH hal ogach'R,Gd iaasdm%ﬁryrsbneaiehxﬂonmb ; éo)ﬁsiﬁﬁgssflﬂ nardcyitol
o) uor i nes an err]
i ndependent | y sehec‘fyél?pf?l?)'h?mﬁ'%%hs&%dg }:’Bﬁ[ &H:PRw, Mapﬁrz -CH,NR, R,

each Rlerr] is :imlemgeummquemm;cngn R{ca&ch,ari&c Z)Hd Rl le”] : S 4
ﬂgH% h((a:[ S;{)Lpacoﬁm st K OF(CRQ?'HJ’"MH@QOP razot t"ﬁ?&ﬂ trezg ?g;?%ﬁfg?‘?e"]g;‘sy‘
- lc\lllg[[ err } Rl err] @(aBEC;aDIVI , XHivhcliewzolyl, thigoh), [mzdlﬂ[ngr, ﬂiazolldl?%[ Ioninm]iazloﬂdnﬁyli o}
- err r err],

-C(NR[err]) Sl'lf’er r], %’3 &—thﬁ&wm ﬁ%@rvﬁkﬁé r]

-C(S)NRerr] R err] 2[ eeach RNRindepsraeay—Hchald, or-GxQ)diyboptjonaliyxsubstituted by 1 to
I m dazol yl, thi agql,(y,*ms;pyrazol yl, triazolyl 20 and tetazolyl;

each R[err] i s independent |y hédrogen or Jerr]-Clerr] alkyl optionally
substituted by 1 -eachf,gand Hoareindependently selected from bydmaey and .-Cg alkyl;

i ndependently Herr] &[cﬁrmlnsm iy LOR,, oFRQ) C(O Rl err],
-C(ONR[err]RLerr], err] errﬁ0 V\/nereln m|SOt02

C(NCN)SR[err C(Ncﬂ)@Fﬁg'r 'C(NR[err])R[err] C(NR[err])SR 3, 25 or
-C(NCN) NR[ err] R[ err] ;each R,, is mdependenﬁﬁsdhdﬂcefwﬂ\ thé grougessnsidtng by hetbenitrb,

KO err ) oxaggl bl Rk SBRERY o540 Ko By e 7 54 yo' 2! B8LY'
oxadi azol yl, thi mmm,yn,z meG(NRgINR)R, ;, mqwm.,mawl ~Op(POHazi r@(NCN)NRwR,z.
pyrrolyl Wher ein Cﬂgﬁ\fﬁ,oﬂ, 2 "NR;,C(O)R,,, -C(O)R,,, oxazolyl, imidazolyl, thiazolyl, pyrazolyl, triazolyl
20 and tetrazolyl;
each R,, is independently hydrogen or C,-C, alkyl optionally substituted by 1
to 3 fluorines;
each R, is independenty H, R, -C{O)R,;, -C(O)C(O)R,, -C(O)NR,R,.,
-5(0),R,; wherein m is 0 to 2, -C(NCN)SR,,, -C"(NCN)R,,, -C(NR,,)R,,, -C(NR,,)SR,,,
26 or -C(NCN)NR, R,
each R,, is independently R,,, -C(O)R,;,, oxazolidinyl, oxazolyl, thiazolyl,
pyrazolyl, triazolyl, tetrazolyl, imidezolyl, imidazolidinyl, thiazolidinyl, isoxazolyl,
oxadiazolyl, thiadiazolyl, morpholinyi, pippﬂdlnyl_; piperaziny! or pyrrolyl wherein each
of said R,, heterocyclic groups is dptioﬁally sﬁbstituted by one or two C,-C, alkyl
30 groups;
Ryg is H, C,-C; alkyl, C,-C; alkenyl, benzyl, or phenethyl;
R, is H, C,-C; alkyl, C,-C, alkanoyl, or benzoyl;



of said Rlerr] heterocyclic groups is optionally substituted by one or two
Cerr]-Cerr] alkyl 30 groups; Rlerr] is Herr]
Cerr]-Cerr] alkyl, Cerr]-Clerr] al kenyl, benzyl, or phenethyl;

Rlerr] is Hw(gﬁg.;nh-qerr] al kyl, derr]-Cerr] al kanoyl, SETRASI O8RS0 |

WD 97149702

PCT/ 1 B97/ 00630 Rlerr] is Herr] Cerr]-Cerr] alkyl,
car boxy, am nocarbonyl, Clerr]-Cerr] alkyl optionally substituted by
car boxy, -(CH[err])[err]C(O)(C[err]-C[errIa‘aI koxy), or
-(CHerr])[err](Cerr]-Cerr] aryl) wherein mis 0 to 2;

R i L e

and X err] is by bathadxyr(CHI)ICOHC,- @,lﬁkmdy)sroel-(ﬁl-ls)a.(aj, Gyy miyt)\wheneih ati; Ote 2;5
optionally substituge rr
aloklyl d gr riJ d lar lrjﬁlz‘cyc'l o‘?‘k&fy" Cﬁf‘é’f '(i() [Y?ehr“-rl?’( Cﬁéhﬂzﬁfer(réﬁ ﬁy?'

-(CH err]) [ er r vxgreinrt} isfroi 5d§¢<§ %, is a bongarr-SHrOll-i andowheseip saldcby)’iﬁvhreoieaytmnd
or -CH:CH- an gyl moiety |s optionally substituted
by hal o S thm?i‘iﬂfé G‘% M’&'lbs H[err R err err]-Cerr] alkyl
substi t ut ed by hydrBaxys G hl‘ L&ffgmrﬂﬂ er df n&mw-#yl) 10

Rlerr] is H[erw}neran&i rs]o:ocmkwxy.s ﬂﬂdr]-C%H,}arﬁi sza&u)sgdeﬁyc—:h I Ph&IE lis
al kyl, Cerr]- C'L a] ‘}Lcloalkg/ aE)ﬂ'C[err] Cerr] alkyl %stltuted by
“NRlerr]Rerr]® ly substitted By hels Ry or ] and R24 are taken together to
form-CH err] OCH[ ern,]am-!l[ R,rsf¢,~ ) aliyl substituted by hydréXye 6f (C,iC5, drkyokwdr-omxyu

N err TR oo (BB oo RS ol Y B i
-(CH err] )[errywmncqwm,aa,f,(m[err] )[err] CCONR[err] Rerr] 15
(Gierr])forr] S&%WM %@#*E}%Efer PRSI o
-(CHerr])[err]Sqe R Bl kyde me aligyh optionaliy; substijuted by hydroxy, -C(O)R,,,

_R[NE[ glr ri ?quf[ fﬂﬂéfcﬁer dl? cf(b} .O,KedH,)WMRw =03, 200, R, EHEH,) QE(OINR, R, ,

(CH,),,,C( )N(OH)H,O, CH,),.SO,NR,oR,,, -(CH,).PO,H,, -(CH,) SO,NHC(O)R,, or
-(CH.,).SO,NHC(O)(phenyl), wherein m is O to 4;
Ree is H, C,-C, alkyl, phenyi, -NR,R,,, or -NR,4(C,-C, alkanoyl);
R,; is R,o, “CH,CO,R,; or -CH,C{O)NR, R, ,; :
R, is -C(O)R,, -C(O)C,C,, amnyl), -C(O)C,-C, heteroaryl) -CO,R,,
20 -C(O)NR,oR,,. cyano, nitro, -CH,OH, -NR, ,SO,R,, -NHSO,(C,-C,, aryl), -NHCO,(C,-C,
alkyl), -NR,,C(O)R,, or -NHCO,(C¢-C,, aryl);
R,, is R,5, cyano, carboxy, formyl, -C(O)R,,, or C,-C, alkanoyl;
Ry, is cyano, -NR,4R,,, -SO,(C,-C, alkyl), -SO,(C¢-C,, aryl), -C{O)R,,, -C(O)(C,-
C,, aryl), -C(O)(C,-C, heteroaryl), -C{O)NR,R,,, or-CO,R,,;
25 R;, and R,, are each independently H, cyi_no, nitro, -CO,R,,. -C(O)NR,R,,,
-CH,OH, -C{O)R,,, -NHCO,R,,, or -NHSO,R,o; .
A is pyridyl, morpholinyl, piperidinyl, midazo!yl thienyt, pyrimidyl, thiazolyl,
phenyt or naphthyl, wherein each of said A groups.is optionally substituted by 1 or 2
R, groups or by 1 R, group;
30 Z, is O, NR,;,, NOR,, N(CN), C(CN),. CR,,NO,, CR,,C(O)OR,,,
CR,,C(O)NR, R, s, C{CN)NO,, C{CN)C{O)OR,, or C(CN)C{OINR, (R, ; and,
YisOorS. :



Rlerr], is Rerr], -CHerr]CJerr]Rerr] or -CGHRC(ONR[err]Rerr];

Rlerr] is -C(ORerr] -c(O(err]derr] aryl), -C(O(err]- C[err]
heteroaryl), -CJerr]Rerr], 20 -CCONR[err]R err]Jcyano, nitro

-CH err] OH, - NAved1393 err | Rlerr], -NHSOerr](Cerr]-derr] ar%ﬂ"fm”’”"‘”
-NHCO err] (Cerr]-derr] aIkyI) -NR[err]C(ORerr] or

-NHCO err] (Cerr]-Cerr] aryl); Rlerr] is Rerr], cyano,
carboxy, fornyl, -C(ORerr] or (Jerr]-{errg- al kanoyl ;

Rlerr] is cyano, -NRerr]Rerr] -SOerr](derr]-Cerr] alkyl),
-Sgerr](derr]-Cerr] aryl), -C(ORerr], -C{(OQ(Cerr] derr]
aryl), -C(O (C err] - Cbpecific éraivaxiimanty bj the-conppliitjscutfdrivjule I ihclode those wherein R

C%gr r L:Q,E ?‘(r)r 15 C&ﬁtclolperiyl Eﬁé&h&%}&l raﬁ?% '%[ ﬁ ralkyl”1 %&gﬁlweﬁaqe&hmuyﬂ of
CS IOZZIR|[ er H)r hyn@:‘qr?hr(}am&me}n Xois O m@{mdﬁﬂlrcmo}h Ais

Ph agt yi ot Y O Spelhd rpolafictiy 8 e oS ot Wi Pitctude shose

optionally sutfst whgteinRpls cyclgpentyl or cyclohggybr Ry isgEoGp8ikyl prsferabipiethyl] Rgisofip;

30 Z
Rl err] NO er E ]er r klélaRééngernpof toliIE | |b} whlelR X/ i§ o, &[3(1% d%ﬁ%\')[ngfinlﬁicatg? ra] single

C(CNNCerr], O &Rp %f’@[wrﬁewb&d«)q@ NRlerr]Rlerr]; and,
Yis 0 or S V\Ourief / spQcific’ embodiments of the oompounds of formula | include those

PCT/ 1 B97/ 00630 i fi - t f t f
formula | includd®eiLE {ryPiopanty or E%J"}'gx@;% p‘gegi ;\ko'oP'%%g'g%@'n ;172
Rlerr] is ( etx] s@pstituent at io;hulap(ldafmenﬁh theetlasHed IRednditates aasisglé Hond,uRjptis Of
formul a (Ia)_mhe%,&gw is tOE ﬁaRherr] and R[err] are both H.

|

Qt her specific e nmerit's o coh“pb‘unds of formula 1 include those 5

wherein Ris cycl open@ﬂer@peﬂﬁmmmwpémmaélnoli.Ider‘lht}seG{cmpo}Jnd$ wherein R
f bl thyl , '

preferably ethyl i fefpbhtyl Gt cfcioheny, AUBT, K, & ?.%ferw&wga%((iéﬁ)mﬁgfsﬁb?ndﬁ

is 0, qis 1, t he tat'esa?si err| and
Rlerr] are both Ho)wherein the dashed line represents asinglo bond X, is -CH;-, and R,, and R,, are

15 both H. .
Other specific embodiments: of formula | include those compounds wherein R
is cyclopenty! or cyclohexyl, R, is C,-C, alkyl, preferably ethyl, R, is a moiety of formula
(Ip) wherein Ry, and R,, are both H, R, is -C{O)R,, -CO,R,,, -C(0)(C4-C,, aryl), cyano,
nitro, -C(O)NR,4R,,, -NR,,C(O)R,,, or -NR,,SO,R,,, Ry, is R,, or -C{O)R,,, R; is H and
20 Ry, is -CO,R,,, cyano or -C(O)R,,. Other specific compounds within this group include
those wherein R,, R,,, and R;, are H, Rao is -CO,CH,, R, is -C(O)CH, and R,, is -CH,.
Other specific embodiments of the compounds of formula | include those
wherein R, is a substituent of formula (lc) (te), (lf) {ig), {th), (), (1)), (i), (W), (Im), (in),
(lq), (i), (Is) or (it). .
25 Specific preferred compounds include the 1oilowmg
racemic 4-(1 -Cyclopemyt-3-ethyl-1 H-indazol-S-yl)-pyrrolidine—2-one;
(+)-4-(1-Cyclopentyl-3—emw-1 H-Indazol-a-yl)-pyrrohdme-z-one
(-)-4-(1-Cyclopentyl-3-ethyl-1 H-ondazol-s-yl)—pynolidme-z-one,
and pharmaceutically aoceptable salts of said compounds.
30 Other specific preferred compounds mclude the foliowing:
racemic 4-(1-Cyclohexyl- 3-ethyl-1 H-indazol-s-yl)-pyrrolldme-2-one'
. (+)-4-(1-Cyciohexyl-3-ethyl- 1H-mdazol-6 yl) -pyrrolidine-2-one;
{-)-4-(1-Cyclohexyl-3-ethyl-1 H-indazol-&-yl)-pyrrolldlna-2-one



Q her specific enbodi ments of the conpounds of forrrul a | include those
wherein R is cyclopentyl or cyclohexyl, Rerr] is CJerr]-Clerr] alkyl,
preferably ethyl, Rerr] is.a 10 substituent  of formula (1d) wherein the

dashed |i newmstiragzes a single bond, Rerr] is met hylpcandoioeor | -is H
or -C(ONRerr]Rerr] O her specific enbodi nents of fornula I
I ncl ude those conpounds wherein R I's cycl opentyl or cycl ohexyl, R err]

is CJerr]-Cerr]al kyl, preferably ethyl, Fierr] is a noiety of formula
(I 0) wherein the dashed line represents a Single bond, Xerr] is -CHerr]-
and Rlerr] and Rlerr], are 15 both H. O her specific

enbodi nent s of forrru,l,da "TMW &Qﬁﬁm
cycl opentyl or cycl oheg err yt 'S er rl err {duf% ‘pr ef era y et hyl ,

Rlerr] is a noiety &he Pt‘ﬂ‘ﬂ{'ﬂ igvention turthppielatppotocn nhmmtlce!rmw@k e farrthebot h -

Herr] Rerr] In‘?nibﬂ%@é?ﬁ@éﬁhhd 6 #dé?wew orﬁ%@mr&mﬂom&mﬁéfdch
cyano, nitro, - ONR[err]R[err Rlerr], or -

[err] S err] R &, corgriis Rhagmaseutically °f R[SOMPPUDG, appqﬁ'agze
Rlerr] is -@&J esrinkfd @rars] dsﬁﬁi@'iboﬁ or@ Qniihﬁrcshca@ Fzrﬁmcgéw thefdNPaHHNES

thin this gro ncl ose mhere n err err and err] are
\I,—|M[er|r] R[larr]g EBI ‘i‘ﬁ‘(‘?ﬁf’“}’ |Is-2[(O)C}—|[err]3]and R[(?Er]l]s

]:CH[ elr r] I I The pr&dmrmmﬂm ffuttherrtﬂnles*rwtas m‘thbdlefocmmmﬁﬁomfof
ornmul a i nc

(Ic). (le). W&;{t{&%ﬁe@tm)wbwg Nq?ﬁ&ug E)Hq(u’:‘l?ona?ﬁ?mgﬂ r?rosps iP%f HN

(la), (Ir), (I ayiministéring) to egatient an effectmaamdunt ofa eéropewrd asonysing toSoimutd ude

Zh(elf (a/lc?)\(gmpe nt yI ﬁned}ftfovi'l—frr:{ m ﬁf?" aoce Ie f%ltemgragine
(+)-4-(1 -Cycl opent yhe 9"!?99‘! invention duthsr rqmgq )awhwmapaﬁtwmmon for the
(-)-4-(1 - Cycl ppaehtidr 3r Heliment d’"dﬁdﬁ@'jciﬁt Hﬂmﬁﬁfiéﬂ' lﬁbﬁ\‘ﬁatgfdoaﬁmtls gout%
and pharmaceutically acceptable s saj.| unds. er
speci fic pref etaf'g 8?&5’51?2‘39 SPoRgVY 'U}“F ﬂgfgef a‘"‘“ﬁ" °°“d‘ﬁ°“s B8RS ¢
4- (1-cycl OheXWsaﬁHo%ﬁdék éitiotdriic] Shicdk; ﬁra)ﬂ )vaﬁaﬁw Sépsib, Wo?sw,syndrome. acute
B e T A T A —
97/ 49702 disease, silicosis, puimonary sarcoidosis, bone resorption diseases, reperfusion injury,
PCT/ 1 B97/ 00630 graft vs. host reaction, allograft rejections, fever and myalgias due to infection, such as
influenza, cachexia sé__cdndary to infection or?mallg'r_igncy, cachexia secondary to human
acquired immune deficiency syndrome (AIDS), AID§. HiV, ARC (AIDS related complex),
20 keloid formation, scar tissue formation, Cfohn's_._ qlsease, uicarative colitis, pyresis,
multipie sclerosis, type 1 diabetes mellitus,@diabqigs insipidus, autoimmune diabetes,
systemic lupus erythematosis, bronchitls, chronic'.'jc_ibstructive airway disease, psoriasis,
Bechet's disease, anaphylactoid purpura nephritis, chronic glomerulonephritis,
inflammatory bowel disease, lsukemia, allergic rhiﬁ‘iﬂs, dermatitis, depression or multi-
26 infarct dementia, comprising a pharmaceutlcaﬂy effective amount of a compound
according to formuia |, as defined above, ora pharmaceuﬂcally acceptable salt, thereof
together with a pharmaceutlcdly acceptable carrier
This invention further relates to a method of trea‘hng or preventing the foregoing
specific diseases and conditions by adminsgtenng__.gp a patient an effective amount of
30 a compound according to formula |, as deﬁned above, or a pharmacsutically
acceptable salt thereof. _
The term “halo*, as used herein, unless,:._i_c;fherwise indicated, means fluoro,
chioro, bromo or iodo. Preferred halo groups are-;f_l_uoro, chioro and bromo.



-10- and pharmaceutically acceptable salts of sai d conpounds.
The present invention further relates to a pharmaceutical conposition for
t he i nhi bition of phosphodi esterase (PDE) type IV or the production of
t unor necr osi WOFe499p (TNF) conprising a pharmaceuti cal | YCEIHZ03Ye -
anount of a conpound according to 5 formula 1, as defined above, or a
pharmaceutical |y accept able salt thereof, and a phar maceutical |y
acceptable carrier. The present 1i.nvention further relates to a
met hod for the inhibition of phosphodi esterase (PDE) type IV or the
production of tunor necrosis factor (TNF) by admi nistering to a

patient an effective TREH aIR]P, 8s GEEEIEH, WS otHeRdsé Malcatedthaudes skiuraid

defi ned above, or a ph ceut i cal a t gbl e sa er
The present i nv&NoYne &Lﬂ% ‘%’é f’b"‘@%ﬁéﬂ%@‘ﬁﬁ gﬂ?’“@‘@ﬂﬂb@%on f or
t he prevention Ghe termaalmyr ashsaishm uqlasrdthemkbmumtedom;:ludéemml d

arthritis, gout Bé{ou(?scond& kli?asﬁgﬁm%%g{rg spondylitis, osteoarthritis,

and other arthri septic shock endot oxi ¢ shock,
gram negat i veb sepsi s The tﬁtmdalkmk asylﬁdd berein, miqas@ﬂmsewpatm inclydes ©(Oprss

syndrome, cerebg} g@o%rcof’gﬂﬂ@&ﬁ eﬁgg@w%nflamtory di sease,

silicosis, pulnonar bone resorptlon di seases, reperfusion
injury, graft v3heers “oyeleakyibras usedobereint unbysaothemsq indivated, dnvibdes

nyal gl as due o gufifréted MeRo BycihydrocartidrhiEdi Rcuding %@‘? E‘:&&gﬂ@ﬂ n¥r‘u

I nfection ormaligna ,. cachexia secondary to human
defi ci ency syndr"& ?%DS) AIDS, HYV, ARC (AIDS rel ated conpl ex), 20

kel oi d fornmaig on, SCFheténmSuigi" aeEBd héerdin, ﬁl@éérbtﬁerﬁisﬁmtedﬂn%ﬁﬂéé &rY Srganic

colitis, pyresis | e scl OSIS 1 di abetes nellitus,
di abet es i nsi pi dﬁ‘gca'é'ﬁF‘ﬁﬁJr#ﬁjﬁén&f% drdoartioh VLemRY 9’1955§'V§‘?°9F'I‘resr‘r'&?8§| s,
bronchitis, chr qphesyl @bsaphtagli ve airway d| sease, psori asi s Bechet s

di sease, anaphyl act OITq QW%%&%CI Ll w%gp'%,%%’ﬁ? {LE%J indludes

i nflammat ory bowel di'sease erglc ruornrtrs,
depr essi on or marerhaticemnd mqﬁ-erpmtiqjmmc; mmmahg\mommmﬁergabm

effective anpuntgaof séua&Q&m%HOé S and RC %5219@0%@ gfopyé ﬁ'\cgude ngﬁ-gtjs@&(dinﬁ

above, or a pharnaceutically acceptable s er wt
phar naceut i cal | f%épi"&'bﬂ'ég S¥stem substituted with an °’F‘I’1|'%°"P‘M-\/e‘?\n PESW'P'BrQ'h%ICs

relates to a netjapglodiiid §ré ﬁ&isﬂﬂaﬁlyl Ferd\6h tcamBlelof & C) RbRAIRYAR fgroup is YURGHriy. C

di seases and conditions %y adm ni steri no(i[ to a patl ent an’ ef ctive anpunt

of 30 a conpourfremplescfindnarepalicheienogydjic QEPs“Pﬁéfq Ryaglidip,\Riperiginogmorpholino,
phar naceut i cal | fthiomorpholino and piperazinyl. Examples of aromatic heterocyclic groups are

20 pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl,
isoxazolyl and thiazolyl. Heterocyclic groups having a fused benzene ring include
benzimidazolyl. |

The term *heteroaryl’, as used herein, unless étherwise indicated, includes
aromatic heterocyclic groups wherein heterocyclic is as defined above.

25 The phrase ‘pharmaceutically acceptable salt(s’)", as used herein, unless
otherwise indicated, includes salts of acidic or bésic groups which may be present in
the compounds of formula (.

Certain compounds of formula | may have asymmetric centers and therefore
exist in different enantiomeric forms. This invenfion relates to the use of all optical

30 isomers and stereoisomers of the compounds of formula | and mixtures thereof. The
compounds of formula | may also exist as tautom@rs. This invention relates to the use
of all such tautomers and mixtures thereof. |



acceptabl e salt thereof. The term "hal 0", as used herein,

unl ess ot herw se indicated, means fluoro, ° chloro brono or | odo.
Preferred hal o groups are fluoro, chloro and brono. WO 97/ 49702
PCT/ | B97/ 006®6 97749702 PCT/mBIH00630 -
The term "al kyl", as used herein, unless otherw se indicated, includes
saturat ed nonoval ent hydrocar bon radi cals having straight, cyclic or-
branched noi eti es. The teHﬂ'%qJny as used herein, unless
ot herwi se indicated, includes -0 alkyl groups wherein al kyl is as

defined above. 5 The term "al kanoyl ", as used herein, unless

t herwi se i ndi cat ed; al k
GLner i, 1 ndi cat e Rk ascbhcomen 1 At sthE BRRRIS 518 By
ot herwi se i ndi ChthePresentinvention. Unleswmmimmr&' ircthe renctignisahweanes on

radi cal s i ncl udrégefinedlagdbyd.. cycl opentyl and - cycl oheptyl. 10

The term"aryl", as used herein, unless otherw se indicated, includes an
organic radi cal derived froman aromatic hydrocarbon by renoval of one
hydr ogen, such as phenyl or naphthyl. The term
"heterocyclyl", as used herein, unless otherw se indicated, includes

aromati ¢ and non-aronmatic heterocyclic groups containing one or nore
het eroatons 15 each selected from0O, S and N. The heterocyclic groups

i ncl ude benzo-fused ring systens and ring systens substituted with an
oxo noiety. An exanple of a C3 het erocyclic group is thiazolyl, and an
exanple of a CJerr] heterocyclic group is quinolinyl. Exanpl es of

non-aromati ¢ heterocyclic groups are pyrrolidinyl, piperidino, norpholino,
t hi onor phol i no and pi perazi nyl. Exanples of aromatic heterocyclic groups
are



20 pyridinyl, imdazolyl, pyrimdinyl, pyrazolyl, triazolyl, pyrazinyl,
tetrazolyl, furyl, thienyl, | soxazol yl" and 't hi azolyl . Heterocyclic
groups having a fused benzene ring include benzi m dazol yl .

The term "het eM&HPP702 a5 used herein, unless otherw se i ndi CBCHBI7TANGI udes
aromatic heterocyclic groups wherein heterocyclic is as defined above. 25
The phrase "pharmaceutically acceptable salt(s)", as used herein, unless
ot herwi se indicated, includes salts of acidig.or basic groups which may be
present in t he conpounds of forrmula 1. Certai n conpounds
of formula | may have asymmetric centers and therefore exist in
different enantioneric fornms. This invent Sehemefiates to the use of al
optical 30 isonmers and stereol somers of the conpounds of formula | and

m xtures thereof. The R,conpounds of freprnula 1 may al sgrgexi st as
tautomers. This inventioh relates to tlfe use of allsuch tautoners and
m xtures thereof. WO 97/ 49702 NO, NH,
PCT/ 1 B97/ 00630 1 2 -12-
Thefollowingsreaction mes 1-3 il rate the preph on[f t he
conpounds of the present invention] Unless otherw seyrindi cated, R and
Rlerr] in the reaction staéenes arecogf i ned as above. ¢o,u
(1 111
3
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Ry
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WD 97/ 49702

PCT/ 1 B97/ 00630 ' ' - 18-

The preparation of conpounds of formula 1 can be carried out by one skilled
in t he artweoeasnz ng to one or nore of the synthetic nmet haesmoysdsigred
in schenes 1-3 above and the exanples referred to below. In step 1 of
schene 1, the carboxylic acid of fornmula 11, which is available from
known commercial sources or can be prepared g according to met hods known
to those skilled in the art, is nitrated unddi standard condi ti ons of
nitration (HNJerr]Herr]Serr], Oferr]C and the resulting nitro
derivative of fornula S hyd@g eat €p 2 of schenme 1 using
standard hydrogenati on nethods (HerrJ- nder pressure) at

anbi ent tenperature (20-25C) for severa s (2-10 hours) to provide
t he conpound of fornmula IV. In stop 3 o ne 1, the am no benzoic acid
10 of formula IVis reacted with a base ch as sodlunlcarbonate under
aqueous conditions and gently heated until tly dissolved. The
reaction mxtére is chilled to a Loy grature (about O[err]C) and

treated with sodiumnitrate In water. abou 15 m nutes, the
reaction mxture I's slowy transferred o ,ﬁﬂoprlg(cp(contalner

hol di ng crushed ice and a strongactid such ag¥ hydroch] oric acid. The
reaction mxture 15 is stirred_f4 Néb 20 m nuRes and tthendadded, at anbient
tenperature, to a solution of xcess t-butyl thiol in an aprotic

sol vent such as ethanol. The reactHon m xture is acidified to a pH of
4-6 through 4gddition of an inorganic base, preferably saturated

aqueous Na[err]CJerr], and the reactiog mxture is allowed to stir at

anbi ent tenperature for 1-3 hours. Addition of brine to the reaction
m xture, followed by filtration, provides the 20 pul fide of formula V.

In step 4 of scheme 1, the sulfide of ferwyla V ysiconverted to the
correspondi ng i ndazol e carboxylic filor nul 8 \Q by reacting the
sulfide of formula Vwith a strong pief er abl'y” pot assi um
t-but oxi de, i,g dinethyl sufoxide ami ent (-)tenperature. After
stirring for several hours (1 4 ) , the regaction mxture is acidified
25 with a strong acid, such as dgggchl oric or sulfuric acid, and then
extracted using conventional gethods. In step 5 of schene 1, the

i ndazol e carboxylic acid of fornula VI is converted to the
correspondi ng ester of forrmula VI by conventional nethods known to

those skilled in the art. In step 6 of schene 1, the conpound of formula
VI



is provided through alkylatlon of the ester of fornula VIl by subjecting
the ester to 30 conventional alkylation condi tions (strong base/vari ous

al kyl ating agents and, optionally, a copper catalyst such as
CuBr[err]) B% ar aprotic solvent, such as- t et r ahyy&rabeadkso( THF)
N- net hyl pyr rl‘ﬂ? I'none or dinethylfor mam' de (DWVF), at anbient or hi gher
tenperature (25-200[err]C) forabout 6-24 hrs, preferably about 12 hours. In
step WO 97/ 49702 .

PCT/ B97/ 00630 -18- -19- 7
of scheme 1, the conpound of formula VIIl is converted to t he correspondi ng
al cohol of forpgula l X | owm ng convent ods known se
SkiTled in the art fBe breparation ofRomAsunds GHIGMHAA Lad o eg ed SLE PEPAB PG

reduction is etdeat edcérbihgus lonk o8 nitre f Tt §nthetic mahhuilk dimnbeduecmnﬁgﬁet

Cemperat ur e (BB DILIPCAmopf etyied 1 sBw in 808 Y31 sihele L. 558 enronit ot

I X is oxi of tmtuladl mm@mmbmmmmmercu sdwces.drca) tecprepakiedg to
conventi onalg €n
t he oxi datlon Can dt‘ g M{ roug ki'tljgsdeﬁo %ﬂtbkag 'f}&ttkﬁcfgrgr%gﬁﬁw?

t et rapropyl amﬁﬂh@lﬁﬁrﬁe?fMMﬂa(W%@ﬁc@%@) and the resulting nitro derivative of formula
AL 25 Wl 65 b iy o RS B

1625 10 (1987) drous so pre
Scheme 2 pr ovi BEC HRdesiPressize) nwmmwum@wﬁgonwm heurs) @6 Ofours)

forml a X0 provitietie éorﬂ;ﬁou‘ﬁg REfSPmdia IV.NR st e ¢BRbrAS 1 [ftRé BMin8 bhzdié acid
nitrated us ng nventl al itration ondltlons itric and sulfuric
acid) to pr i PR, epstoss wh o, Bpe Ry o5 S°d‘"wn° BRRS UpFels aRusAYS 2,
the nitro der i \eabdmmscincfgunwheaté’d until mdsaﬁdesbheﬁo The @eabtion Amituire SPEHINEd Y
e o Mt S0 vgBE i Moy A5 M A S AR e A B,
the ami ne of 15 minutes, the reaction mixture is slowly transferred to an appropriate container
holding crushed ice and a strong acid such.as hydrochloric acid. The reaction mixture
15 is stirred for 10-20 minutes and then added, at ambient temperature, to a solution of
excess t-butyl thiol in an aprotic solvent such as ethanol. The reaction mixture is
acidified to a pH of 4-8 throughi'a_ddition of an inorganic base, preferably saturated
aqueous Na,CO,, and the reaction mixture is allowed to stir at ambient temperature for
1-3 hours. Addition of brine to the reaction mixture, followed by filtration, provides the
20 sulfide of formula V.

In step 4 of scheme 1, the sulfide of formula V is converted to the corresponding
indazole carboxylic acid of formula VI by reacting | tﬁe sulfide of formula V with a strong
base, preferably -potassium t-butoxide, in dimethyl sulfoxide (DMSQO) at ambient
temperature. After stirring for several hours (1-4 hours), the reaction mixture is acidified

26 with a strong acid, such as hydrochloric or sulfuric acid, and then extracted using
conventional methods. in step 5 of scheme 1, 1ha indazoie carboxylic acid of formula
Vi is converted to the corresponding ester of fo__rmula Vil by conventional methods
known to those skilled in the art. In step 6 of scher?)e 1, the compound of formuia Vili
is provided through alkylation of the ester of ior._nit;ma Vil by subjecting the ester to
30 conventional alkylation conditions (strong basé?various alkylating agents and,
optionally, a copper catalyst such as CuBr,) in a polar aprotic solvent, such as
tetrahydrofuran (THF), N-methylpyrrolldlnone or dlmethylformamnde (DMF), at ambient
or higher temperature (25-200°C) for about 6-24 hrs, ‘preferably about 12 hours. In step



formula Xl Il using anhydrous stannous chloride in an anhydrous aprotic

sol vent such as ethanol. In step 3 of “schene 2, the amine of fornula
XI'll is converted to the correspondi ng i ndazol e of formula XV by
prepari ng t hewoorydempondi ng di azoni um 20 tetrafl uorobor at espewmbesodso bed
in A Roe, Organic Reactions, Vol. 5 WIley, New York, 1949, pp.

198- 206, foll owed by phase tansfer catal yzed cyclization as described in R
A. Bartsch and 1. W Yang, J. Het. Chem 21,_1063 (1984). In step 4 of
schenme 2, al kyl ati on of the conpound ot ormila XIV is performed using
standard met hods known to those skilled in the art (i.e. strong base,

pol ar apr ot ¢ Sof Yo, 48 gBlkbind kil 1Pl et 5 o Ee B I BHEF

conmpound of formu
fornula XV is SLMJf@mt&Mbvmuhg Haﬁ\@gmdémﬁgémewpﬂ@ﬁoﬁg s&lbdalnkt!w artfor

lithium such asegading &tek'tt“l 'F'?ef tﬁBréHﬁ' ni§ ﬂltot.I?ﬁHEé1
at | ow tenperature (-50[e Cto err]C -/8[err]C preferre

fol | owed by querf¥idfide reducing I39F"ta§“°h as “'?"JW‘!‘@HM Bydride, inRIPler-apreRfictss 3"‘
anbi ent t enpegat atiefowAerRpéraiur(abb@ oioYe v étep 8Qf vséﬁemenf GhehiBold) of formiaaax &

Schene 3 illustrates the preparation of o] f formula | wherein R
and R are %éjﬂ’é‘f 383 geAponding Q-R?"IV?P °g gﬁ peceding dp ¢asvaRtional
(l'a) and X[ err] methBds kmovati thdse skilled i th&ahe For &ampledﬂhwimatwsﬁ earibglefdotedX
:D?JT; Ieggtweg 0I62 Oa e u%k usl Yg n:&alr u%ﬁcsa%o ofte?ra&opﬁgmmomum perru enga’zlﬂ%%)t%ess N-
tol uene, with dineethyimonpholine-d-dxide; he desaribedde JofCham. SogaGherh Doemmanc h625s

pi peri di ne. (ﬂ%-gﬁ ed?ﬂrihﬂ&'roﬂl ééwngcﬁ%&teﬁgh@%{ﬁg&%aand water that is

produced dur| ng eacti1o n-Stark trap. The
reaction is run for dehemeRproddescaalternative methgd of preparirigtheraldehyds of fdroula

diethyl ester inkefReb 3t séhdme 2, the compound of formula Xi is nitrated using conventional
‘nitration conditions (nitric and sulfuric acid) to provide the compound of formula XIi.
In step 2 of scheme 2, the nitro- derivaﬂvé:g of formula Xli is reduced to the
156 corresponding amine offormula Xiii according to;'ﬁonventional methods known to those
skilled in the art. Preferably, the compound of formula Xl is reduced to the amine of
formula Xlil using anhydrous stannous chioride in an anhydrous aprotic solvent such
as ethanol. in step 3 of scheme 2, the amine of formula Xl is converted to the
corresponding indazole of formula XV by prepanng the corresponding diazonium
20 tetrafluoroborates as described inA Roe Ol;gamc Reactions, Vol. 5, Wiley, New York,
1949, pp. 198-206, followed by phase transfer catalyzed cyclization as described in R.
A. Bartsch and |. W, Yang, J. Het. Chem. 21, 1063 (1984). In step 4 of scheme 2,
alkylation of the compound of formula' X\Vis performed using standard methods known
to those skilled in the art (i.e. strong.base, polar aprotnc solvent and an alkyl halide) to
25 provide the N-alkylated compound of formula ‘XV. (n step 5 of scheme 2, the
compound of formula XV is subjected to metal p_qlogan exchange employing an alkyl
lithium, such as n-butyl lithium, in a polar aprctlc solvent, such as THF, at low
temperature (-50°C to 100°C (-73¢C preferred)_)'_;-i'followed by quenching with DMF at
low temperature and warmir__ig to -amblent te:i':riperature to provide the aldehyde

30 intermediate of formula X. ' |
Scheme 3 illustrates the- preparation of compounds of formula | wherein R and
R, are as defined above and R, is a subsmuent of formuia (la) and X, is O. In step 1
of Scheme 3, aidehyde mtermedtate X is reactedin a polar anhydrous solvent, such as



5 In step 2 of Schene 3, the malonic acid diethyl ester Internediate
XVI is treated w th one equival ent of sodi um cyani de at anbi ent
tenperature (20-25[err]C in an anhydr ous pol ar sol vent such as

et hanol , toyheMie9, alter acidic work up, the cyano POTABYRERL € -
XVIT. In step 3 of Schene 3, the cyano internediate XVil |s cyclized to
pyrrolidin-2-one derivative XVIIlI by followi ng a four step procedure.

First, the cyano 10 internediate XVl issgk%drogenat ed at high pressure
(20-50 psi) using a netal catalyst, h as platinum and an acidic
sol vent, such as acetic acid. Second, the internediate fromthe first

h d f b h a
e i ot hyl an ne. t%'ﬁenrah“a"sww?@%ﬁ%ﬁ€§ fepsngs St o1 34iE pass; Sust a5 pipSiding,
10-24 hours. The rédctionimbdure is hm&tadafhmwﬁwatartﬂ»imoduwdwﬂmﬂmrbmhed

ol vent . such 1 ool ke bhen SRk YR e Fabdton 4 o of Wfln PA3H blurs gp,

for about 30 mmwhemmimmﬂ diethyliester intefmediate XWhedi ate fromthe third
step is heatgd to ayfy Bﬁ?ﬁ?&%@&%mﬂ&ﬁﬁ%ﬁ%ﬂﬁﬁ?ﬁﬁﬁ%ﬁﬂ&& gg: ¥ HdGleqan

I nert at nosphere m nutes or untl S ceased.

The crude prod¥éh %eﬂ@"ﬁlﬂ'ﬁl ofi sqdium cyapide it rmbient; emperatyre | (2826°0) snen
derivative XV Iahhytﬁbﬁgpawmhd sGo w&h&w aafyrevidaetahad.%ad’wwkmmﬂ nté)c;rahes e

skilled in art yrroI one rivative XVIIIl is

raceni c and carMefEnegdiate, Xyl eH‘f‘BP °fS°hF'@§o°1 \'h?(ﬁy“f‘ﬁ ?@%@Fﬁ&'b@rﬁﬁ%" to
IEQ: ?/l gual e naplytrolidin-2-oHé ldaavaﬁg&xvmtwgau&va agmep procedftﬁGV\ﬁAF(ierIQtﬁé" o
skilled in e, S ar,e ed i v

O gan o Creld's ibiiecias R fpaeisq af Bigh presaye o sa 8] Sorg Al aatohet, |
step 4 of 25 Schehes ﬂaﬂmmchndan asidicisbivent, suchas @acetjs! acki) Sdcorsd, thg: intethodiate

HPLC resol uti Ogr]pﬁf{ht&qﬂf P (]:san A Léeﬂﬁ)gn{ Q\eﬁ?ﬁ%cﬁ& anrtg'&&{ié %ng %ugﬁl W

The conpounds ormu prepare one or
synthetic net hdmhwmedn@ndmgﬁwgamc isolventl sudhcas p&teee.tfoapmmdatamrs)r

i ssued pat ent s.yhird, the Miel’?t?Jd'idi&%ﬁlrtha lésbm $185 1d dRETTRIM alFong BASE, 'Qﬁq dsh

Schenmes 1-3, referred to ab ove, particul ar the 1 nternme i at es of

formul as VI 1§, sgdiusahygrryide,ina P°'Q’ WH%‘E SQWPH“P Highias apploohel; preferably ethangl, apg, o
t he conpounds oeafedtdtéfiax for alSdut G0 Milié¥30 WA hoyr) FBaRH, ShdTRlshAGtiath i thawHirdbeen

o R MY AP M R AT
met hods are di der 1Ss3dminates or until ait bubbling has ceased. - The crude product can be purified
to provide the pyrrolidin-2-one derivative XVIll using standard chromatographic methods
20 known to those skilled in art.

The pyrrolidin-2-one derivative XVill is racemic and can be separated (or
resolved) to its corresponding individual enantiomers using separation techniques
known to those skilled in the ant. Such methods are desoribed in J. March, Advanced
Organic Chemistry, (4th Edition, J. Wiey & Sons), 1992 pages 118-125. In step 4 of

25 Scheme 3, such a resolution is accomplished using a chiral HPLC resolution method
as described in Example 2, referred to below.

The compounds of formula | can also be prepared following one or more
synthetic methods that are disclosed in published patent applications or issued patents.
In particular, using the intennedlates described in Schemes 1-3, referred to above, in

30 particular the intermediates of fonpulas Viil, X, XV a_r_\d XVill, those skilled in the art can
prepare the compounds of formulé I using analogo@s synthetic methods that have been
described for compounds in whiqﬁ a phenyt ring is %substttuted for the indazole ring in
the compounds of formula |. Such analogous synthetic methods are disclosed in
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United States Patent 5,270,206 (issued Decenber 14,1993) and the foll ow ng
publ i shed wo s appl ications: EP 428313 (published Febrpéaindoroossb994) ;
EP 511865 (published Novenber 4, 1992); EP 671389 (published March 30,
1995); Japanese publi shed application no. 7215952 (published -August
15, 995); Japanese published application 5 no. 7017952 (published January
20, 1995): PCT application WO 87/ 06576 (publ®¥hed November 5, 1987);
PCT application WO 91/07178 (published May 30, 1991); PCT application

91/ 15451 bl i | i WO 6303

(publ i she((jpléct BE%%%%“%@?%%Q# (Esgg%ﬂe% f‘{)'}g%’ f“bﬁ'@lf%'@m Rig{jshed

14, 1992); P@Rtend pbplisationsn EP 29289 6D (bublishiet iFshrurry\2) 09 EP154 1865 @liblisHed T
i i 93/ 0

32?0’7323' ?Bubl | Shﬂok&mlagr qu%@?fw %ﬁs"app@?)ggté%gﬁgg%p Qﬁ%fsg&%h?ﬂed

June 9, 1994): P@PPMP!‘ pai 721RS&RdpYLIshet August 15, 1985 Uapainese piblisteddppliead)

PCT i i

appl ?ggt : gﬁt {/\glg\gﬂ?lggﬁgéﬁ r?ﬁemlwhé ﬂﬁs?‘ o’:régﬁgatﬁrq It O?&sgﬁr?ubn T ent

and each of the fNAVEmBENS. I EPSZ@'&R& WEHLBI/PTLTBI (pullished: Maydio: rlS?‘dt EGT

herein by 15 ref %ﬁrﬁ‘aﬁoh rmhhesf (SublisHed! JetobaiCly, qfsbbe%‘rewuea.on p ﬁ%

e o omss e AR Ortohprat 1 B epbfosion WRAS2AE75g7 (bt e i P

g 0XO0- f, :1 dlh hydr@(ﬁm»caﬂodﬁznssﬁ«; mm*vtbrdmeﬁ}1m4 PCTHYp pllca’ﬂon 93/07111
oxo-tetra 0

- oxo- 4-pyr 1 miGy (Pingnest AR 1ETAGRS): pCT ARk f@yoé’*%%?ﬁww Wiy 150199
I t hetRGY batibn 94/13460 liskied/\durid /9, 0X4Y, P tion WOS95/08534

Er Nt et renpmra e ity

of formula ??3 can E)é% preé y" OW ng ana @L‘f ?&7 HR%

met hods di scl osednfPO@pplicatiog WQ)9%/74681\(dur@ 11/, 1m3The/©Q¢me¢ Siates patent

92/ 19594, o1 V0 S3ULLA bt viPeleglingibhed pater Spblafbhe o' Rodtbiifen 1

conpounds of fornula 1 wherel I's a substltu for

be prepared blP f SPPERFNE thei-antieb, £acly ﬁfc"h%{q‘!g%ﬂﬁ'éhﬁ!‘ed P&d IﬂBE@R!“'P'Pﬁ Wgﬂﬂtes
87/ 06576, Unit ed ths Dhitsal Stateent 6, 270, 206, WO 94/ 12461, WD 92/ 17667, WO

91/ 07178, Spacifically, the compounds of formula | wherein R, is 2-oxo-4-pyrrolyl, pyrazolyl,

2-ox0-3,4-dihydro-6-pyrimidyl,  2-oxo0-3,4-dihydro-4-pyrimidyl,  2-oxo-tetrahydro-4-
pyrimidyl, 2-oxo-tetrahydro-5-pyrimidyl, 2-oxo-4-pyrimidyl, or 2-oxo-6-pyrimidyl can be
20 prepared by following analogous synthetic met__heds disclosed in WO 87/06576, which
is referred to above. The compounds of formula | wherein R, is a substituent of formula
(la) can be prepared by following analogous synthetic methods disclosed in WO
87/065676, WO 81/16303, WO 94/12461, WO 92/19594, or WO 93/07141, each of which
is referred to above. The compounds of formula | wherein R, is a substituent of formula
25 (Ib) can be prepared by following analogoue ‘synthetic methods disclosed in WO
87/065786, United States Patent 6,270,206, WO 94/1 2461, WO 82/17587, WO 91/07178,
or EP 428313, each of which is referred to above The compounds of formula | wherein
R, is a substituent of formula’ (Ic) can be prepg;ed by following analogous synthetic
methods disclosed in WO 87/06576, referred to above. The compounds of formula |
30 wherein R, is a substituent of formula (Id) can be prepared by following analogous
synthetic methods disclosed in EP 5118685, referred to above. The compounds of
formula | wherein R, is a substltuent of formula: (Ie) or (If) can be prepared by following
analogous synthetic methods disclosed in WO 87/06576 or WO 94/12461, each of



or EP 428313, each of which is referred to above. The conpounds of formula
| wherein R2 is a substituent of formula (lc) can be prepared by

fol | owi ng anal ogous synthetic met hods di scl osed in WO 87/ 06576,
referred to_abov The conpounds of forrmula I 30 wherein Hgbnuﬁﬁ a
subst i t uent Wo¥ ' § Whul a (1d) can be prepared by foll ow ng a%ogous 0
synthetic nethods disclosed in EP 511865, referred to above. The conpounds

of formula | wherein R2 is a substituent of formula (le) or (If) can
be prepared by foll ow ng anal ogous sy22t hetic methods disclosed in WO
87/ 06576 or WD 94/ 12461, each of WO 97/ 49702

PCT/ 1 B97/ 00630
whi ch is ref er WBighigyejgmgddo ahoys. Jbﬁﬁemﬁa%"@f“f%m'a"m’%@fEl’fF'-RP’éP?']tOFs a

substituent of jormulaf @g) 7ot h lofin b CB BAAISGoLY s g{ﬁkéﬂe\'\ﬁnaﬁ d
anal ogous synthetic errge)t ho ‘ pc osed 9 g go chis rgfserred

to above. The Gﬁﬁ'ﬁﬁﬂswgf”f"?ﬁsml'ﬂ“? SWM%F‘PP"R[ JPP]“FP%"%Q%’PW'EI&M of
formula (1) cafedei RS BP&EaSEURSNE 61 foaniia n)aml B¢ Pripared raubﬁtng%usgm@ls

above. The. o“"aﬁn’l%eﬁw%% 394%@%@?%@%%&13 b Bhiehfe rgprred °

fo[ E\;ljg ((j : Js 2:I gfo dbdve. The cormpounkis oplommiala edh&mnfﬁghdr o?umgmmtadofwma Hyori(ikpt i c

conpounds of ¢ Epitet BrePRed i B '%%p@rﬂrs?‘i%i'Qﬁhéwﬁﬁ‘éﬁ?'s%'fsed A WtS v . (1)
can be prepar ewhish i rsfdredito gbevea Thg compoymdsiaf formulad iwhedsin B}, s substituent o\O 10

95/ 14680 o WOl A4fn E@ﬂf oY Riblirloanihhd it ARHLRs di}{a%gg nds

can be prepHr e@51§68hen W G%aqfd@mlss'yht'ﬁ%tq abeone: hBlPsmBQH'Us@dl | n
Japanese publ i ﬂ?ﬁ@laﬁ%&eﬁﬁﬁ iQEsmmuRt]o'i%la (im) or (1K) &eh Beprégdréd Eﬁﬂllé\&lng

above. The conpounds of formula | wherein err% IS a substituent
formula (10) c&h B@WB‘QF@I’“M‘?W“Q‘ BuRlished.anplication h‘BtmG@z
di scl osed in  which s referred to above. The:compounds of formula | wherein R, is a substituent of

formula {io) can be prepared by following analogous synthetic methods disclosed in
16 Japanese published epplication no. 70179562, which is referred to above. The

compounds of formula | wherein R, is a substituent of formuia (Ip) can be prepared by

following analogous synthetic methods disclosed in WO 95/08534 or EP 671389, each

of which is referred to above. The compounds of formula | wherein R, is a substituent

of formula (iq), (Ir), (Is), or (it} can be prepared by following analogous synthetic
20 methods disclosed in WO 87/06576, which is referred to above.

The compounds of formula | that are basic in nature are capable of forming a
wide variety of different salts with various inorganic'and organic acids. Although such
salts must be pharmaceutically acceptable for administration to animals, it is often
desirable in practice to initially isolate -the compound of formula | from the reaction

25 mixture as a pharmacettically unaéoept__able salt and then simply convert the latter back
to the free base compound by treatn“uént with an alkaline reagent and subsequently
convert the latter free base to a phamiceutically ‘acceptabile acid addition salt. The
acid addition salts of the base compounds of this invention are readily prepared by
treating the base compound with a substantially equivalent amount of the chosen

30 mineral or organic acid in an aqueous solvent medium or in a suitable organic soivent,
such as methanol or ethanol. Upon evaporation of the solvent, the desired solid salt
is readily obtained. The desired acid addition selt can also bs precipitated from a
solution of the free base in an organic solvent by adding to the solution an appropriate



15 Japanese published application no. 7017952, which is referred to above.
The conpounds of formula | wherein Rlerr] is a substituent of formula
(I p) can be prepared by fol | owi ng anal ogous synt hetic nethods

di scl osed i n VWOIBHIME34 or EP 671389, each of which is PEVESE3Q o -
above. The conpounds of formula I wherein Rlerr] is a substituent of
formula (1qg), (lr), (lIs), or (It) can be prepared by foll ow ng anal ogous
synthetic 20 nmethods disclosed in WO 87/06548. which Is referred to above.
The conpounds of fornmula | that are basic in nature are capable of formng

a w de variety of different salts wth various inorganic and organic
agl ds. Al though sminerai or org"aalot ﬁcidm]gau&ﬂc RER a&ﬁeubg?abﬁds meﬁméabhfh §iﬁﬂarly
admi ni stration to an| s of t esirable i a e
initially isolat epfﬁ E‘M" %ﬁﬂl“é‘l BIHPHP: Sy %Eg Hﬁﬁg% Msﬁaﬂ?‘ﬁ‘yas

a pharnmaceuti cal Iwithjraacamrbprltdte catidriic all relgent ssueh| as codiumy; tpdtahsiuhatém'um
back to th | k t
aﬁg sUbsequgnt I 5 %E&ﬁe con'ver W%M ‘at #é&%?%@@&wqegmg'%%ar ﬁdﬂ%ﬁypﬁﬁﬁen
acceptabl e aci 8 algntgiunine)sethancldiioe, trometbamide catrdiiethanolaminhe.s of t he base
conpounds of this i nvegyrléa%“%@at{oﬁalgl,l‘ g{sema{hgd%‘#}x'{vﬁ R%ﬁﬂ&@@g"m e aﬁF

conpound with a substanti y equi val anount
or organic acid iintemmalgirdispases iorat desages ciasampoundf inomulal bea ghqmapgtmcally

sol vent , sucﬁb&?mﬁﬁ%ﬂﬁﬂﬁho?(thﬁﬁ@é‘@&mpm ﬁg rﬂfy'u?ﬂe CgE ﬁé foog

t he de5|red solid sa I's readily obtalne de5|re
salt can al so be Pesaiyfor anayerage sdyjt patient g@l'ﬁ@u'@ﬁ "SP qrilvidedodoses s dhpactiye

organi ¢ sol vend byonasbilingg caR Beh&drhiflstérdddih SiRgia [P diiidddPéi6ses., mdiviaim 1281eft9402
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mneral or or gani PEHIPEShud aeferally contpln frgm Q.1,t0 100 mﬂ)ﬂﬁﬁg"ecff’"?”f?f‘%l"éa juitgble
simlarly pr ghzemaceutizally piccéptablanghiclesrcarrien Ddsagesiar intrayenguOadminiztiationa s

‘é‘ﬂg[]ea?[ ELH uims p%y}g&éf!ﬂ%wn rI\‘QAet Mgl AP W 1o3h§ il Gosétlal LA For
intranasal or inhaler adminlstratlon, the dosage is generally formulated as a 0.1 to 1%
16 (w/v) solution. In practice the physician will determine the actual dosage which will be
most suitable for an individual patient and it will vary with the age, weight and response
of the particular patient. The above dosages are exemplary of the average case but
there can, of course, be individual instances where higher or lower dosage ranges are

merited, and all such dosages are within the scope of this invention.
20 For administration to humans for the inhibition of TNF, a variety of conventional
routes may be used including orally, parenterally, topically, and rectally (suppositories).
In general, the active compound will be administered orally or parenterally at dosages
between about 0.1 and 256 mg/kg body weight of the subject to be treated per day,
preferably from about 0.3 to & mg/kg; in single or divided doses. However, some
25 variation in dosage will necessarily occur depending on the condition of the subject
being treated. The person responsible for administration will, in any event, determine

the appropriate dose for the lndividual subject.

For human use, the active compounds of the present invention can be
administered alone, but will generally be administered in an admixture with a
30 pharmaceutical diluent or carier selected with regard to the intended route of
administration and standard pharmaceutlcal practlce For example, they may be
administered orally in the form of tablets cor__\_taming such excipients as starch or
lactose, or in capsules either alone or in admixture with excipients, or in the form of



magnesi um  ammoni um N, N-di benzyl et hyl enedi am ne, N-nethyl gl ucamne 5
(megl um ne), ethanol ami ne, tronethan ne, or diethanol ani ne. For
adm nistration to humans in the curative or prophylactic treatnent of

I nf | amrat or waidzaees, oral dosages of a conpound of for muPETABIIW0G0
pharmaceutically acceptabl e salt thereof (the active conpounds) are
generally in the range of 0.1 to 1000 ng daily for an average adul t
patient (70 kg), in single or divided doses The active 10 conpounds can
be adm nistered in single or divided doses. Individual tablets or

capsul es should generally contain fromO0.1 to 100 ng of active conpound, in
a suitable elbiith 2F BBépunkloR bbntaifing HRVGHMNgEor\RIbnAY Aglrits.C Théy My b@cnga&s& for
i ntravenous adninistration %e:‘-}e}/‘gl (ialnw W t {.n the range of 0.1 to 10
my per singl e AB@BtSERNY; fof example, dpfravenausly, inframuscujanty, or; peously. For

admi ni st r at i on pafehterdl admgfistiation) A&/ drk best @edin thedshst estbrild abiGeol¥osbiutioh W V)

w1 bo B confeut PP SlhSfingh: o unb <ain lcsyd B oata 1

t he age, weiSghsolatieh isetopicnse of the particular patient. The above
dosages are exenpl a ;:%%( 'ﬁﬁﬁ f yr.se, be
I ndi vi dual i nst anceé%%’?%‘p'ﬁ?g eré%?" Owgf%&gga&m}%ﬁégt%@ysghenct?%ﬁﬁﬁfed,

and all such dinfammataiy congitionsrofithe: sido apd this mayibe donecyt waynof @eams, jellies, For

adm ni stration 0 QL Diedid ' .
conventi onal gb8, ﬁ%?"%@"@%é’gwﬁfﬁ% %Hﬁ%ﬁ#ﬁ%ﬁ?ﬁ
topi cal |y, and rect Zhe therapaisicngmpaundsmay also be pdministered to a mammet etheethan

conmpound Wi{d ReniwkF. NTind 86dade 6 B! adnistBRKIAB LinBinal Mit dpeRIDH the animal
bet ween about 0.1 and 25Fhr@/ kg bodgo\/\/el ht of the_subject to be treated per

0 ]
day, pr ef SPegitsAnd Y ordigordey bping treated. ; Thetherapeutis copPeHpd MBS es .
However, sone B admitidtéret tianimadasthgdonm dfla capane, dolus| tbrtsrUiGuidipstithl Mae ON

the condition he.subj ect bei treat ed., The person responsi ble for
adni ni strati on%vﬁré‘fe,%ﬂf r‘f%'ﬁ?"ﬁfe'ﬂ?y a%@[%r ?R’ﬁ@'s{%"-’d to %’%‘B%’b’ﬂkfi&e"ﬁﬁ%@"f or
t he I ndivi dual irepibite Such formulations are pfeparddiina conveetioriahmanner iirvaccomdancamits of
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adm nistered in an adm xtu ar naceu t or carrier

sel ected with rdgnigered with the anjraal fredstuff aadtopthis purposs @yeopeentrateditend adeitive

standard phar menh@ layWedsrbpdréd for fixifg Wil trd. nonh&laniiial 16,
adm ni stered ora

ly_in the formof tablets containi n&such exci pi ents as
starch or | act 382 ability qf the;corapgunds of jormplad o5 e Pharmpcewicallyacreptable
exci pi ents, or saks theRof @' ifhibk PDE IV may be determined by the following assay.
20 Thirty to forty grams of human lung tissue is placed in 50 mi of pH 7.4

Tris/phenylmethylsulionyl fluoride (PMSF)/sucrose buiffer and homogenized using a
Tekmar Tissumizer® (Tekmar Co., 7143 Kemper Road, Cincinnati, Ohio 45249) at full
speed for 30 seconds. The homogenate is centrifuged at 48,000 x g for 70 minutes at
4°C. The supernatant is filtered twice through a 022 pm filter and applied to a Mono-Q

25 FPLC column (Pharmacia LKB Bictechnology, 800 Centennial Avenue, Piscataway, New
Jersey 08864) pre-equilibrated with pH 7.4 Tris/PMSF Buffer. A flow rate of 1 mi/minute
is used to apply the sampie to the column, foﬂo@,ed by a 2 mi/minute flow rate for
subsequent washing and elution. Sample is eluted using an increasing, step-wise NaCl
gradient in the pH 7.4 Tris/PMSF buffer. Eight m! fractions are collected. Fractions are

30 assayed for specific PDE,, activity determined by [*HIcAMP hydrolysis and the ability
of a known PDE,, inhibitor (e.g. .‘l‘bliprfain) to inhi_bit that hydrolysis. Appropriate
fractions are pooled, diluted with ethylene glycol (2 iml ethylene glycol/s m! of enzyme
prep) end stored at -20°C until use.
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elixirs or suspensions containing flavoring or coloring agents. They nay be
i nj ect ed wowreweal ly; for exanple, Intravenously, intraRGESERATANE3Y or
subcut aneousl y. For parenteral adm nistration, they are best used in
the formof a sterile aqueous sol ution whi ch may contai n other
substance; for exanple, enough salts or gluggse to nake the 5 solution

| sotoni c. Additionally, the active compounds may be
adm ni stered topically when treating I nfl ammat ory conditions of the

skin and this nmay be Compolnts\spydisdohetitrbdimethyisuiidxitid, (DMSO) atitdshcelithliba of 1 Nd

The. ther apeuti o EBIABLARSY Lds i et B Erren i 4 QMEERCirker svint i,
10 a human. Theasoswge no4tic DMSD o sdchieve deasired naomcentratiohd. dTipe fidalo DMSGe

ani mal specLes. i k. £l S ' .
t herapeutic conpgﬁ% %&qﬁﬂ%&g@sga%hn%t ﬁ%ﬁ%gm%§@g§ gg[%dy;ﬁb'ﬁﬁr%?" a
capsul e, bol u$, tabl2x 76mm glass tubdr(ehedncentrations are giveprasthafinat conneptratiods inay
al so be adm ni stﬁ{ee&sgﬂuagi. mal s by injection or as an I npl ant. Such
fornmul ations are prepared 1n a conventional manner in accordance with 15
standard veterinary phact il compaundipr BMSE: (1 %pefor rantiah apd plank) ¢ conpounds
may be adm ni st efyed vgg j} gHE5FhHé Baker’ eedst uff and for this purpose a
concentrated feed addjtive or prem x may be prepared for mxing with
the normal animal fee® PHICAMP (1 ”R”fhe ability of the conpounds of formula

| or the pharigaceuti cigj | y Z5ys @DEIN bzyme (for bihk SenkytRé R Preihcublatildiih bbilidg ate
may be determ ned by the ffol oW n%assay-. 20 Thirty to forty grans
of human lung tissue is pl"8CRE™MYB0 m "of pH 7.4

Tri s/ phenyl met hyl sul f They reaktiaro tubde arélsBikensamd piaeed irf facwatan thatho (879 Ch ifare2d

using a Tek i 0ad, .

G et nnat i, cn orussp, SOkt e Wd deabeli W lopfl by ibilg RS F°Eboling weter
is centrifuged abathdo0@0minutesf oWastdngributierc{0.5aml, :0.1M 4{2dhydiagyetinyip1-pipemzineant
is filtered ty4 CgnhhdeR . i | a&Plo M\V/sTpTe R 5
FPLC col um (1\I§1harelrr7‘30| a%%?é@ge%%ﬁgﬂ%h Q'S&(ggé'%?gnm alé,%\b/&%ue? eQ;,ﬁ_

Pl scat anay, New The comfents af eaeitiohe ars §6dta,en ABTGiel 801, pelump (Biprad tabowtariesr
Buffer. A flow rpice Bok 1229Yig56AIMurLR Drive, Melvile, New York 11747) (boronate affinity gel, 1 mi

bed volume) previously equilibrated with washing buffer. [*HJcAMP is washed with 2
x 6 mi washing buffer, and [*H]5'AMP is then eluted with 4 ml of 0.256M acetic acid.

20 After vortexing, 1 mi of the elution is added to 3 ml scintillation fluid in a suitable vial,
vortexed and counted for [PH].

% inhibition = 1 - average test compound - average emp (blank
average cpm {control) - average cpm (blank)

ICs, is defined as that concentration of compound which inhibits 50% of specific

25 hydrolysis of [PHJcAMP to [*H]S'AMP.

The ability of the compounds | or the pharmaceutically acceptable salts thereof
to inhibit the production TNF and, consequently, demonstrate their effectiveness for
treating disease involving the production of TNF is shown by the following in vitro
assay.

30 Peripheral blood (100 mis} from human volunteers is collected in
ethylenediaminetetraacetic acid (EDTA). Mononuclear cells are isolated by
FICOLL/Hypaque and washed three times in incomplete HBSS. Celis are resuspended
in a final concentration of 1 x 10° cells per m! in pre-warmed RPMI {containing 5% FCS,



is used to apply the sanple to the colum, followed by a 2 ml/mnute flow
rate for subsequent washing and el ution. Sarrpl e is eluted using an

i ncreasi ng, step-w se NaCl gradient in the pH 7.4 Tris/PVSF buffer.
Ei ght m fragbiogpsenre coll ected. Fractions are 30 assayedrdTaBIDMss i C
PDE[err] activity determned by [[err]H cAVP hydrolysis and the ability

of a known PDE[err] inhibitor (e.g. rolipram to inhibit that hydrolysis.
Appropri ate fractions are pool ed, di I_g ed with ethylene glycol (2 m
et hylene glycol/5 m of enzyne prep) d stored at -20[err]C until
use. WO 97/ 49702
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Conmpounds are gtsao e n/st and "K | lh %%Ogg tedas1xc100né=glhst2irﬁa1t(|>ml]inof
10 mv and o%ﬂ@lbﬂa!rszghp ﬁeuvaveﬂnmebd[aéﬁ? W(@%mpmmcﬂlom BReajlowedta her
serial dilutiongnere toﬁth& pmﬂcoiﬁ‘h&%s %th&odn?&ﬁévﬁ&&d?ﬁﬁ lcbiftCare removed by

concentrati ons. The fi nal concentration in the assay tube i S 1%

I'n duplicate tHetg| weshing aT%?‘ Lompeunds, ({0xf)c are then Gdée‘i?x"h%% 8l 3%

t ube (al Ib )COGCGcEHnbaﬁtm}Bﬁs ¥aéh awmuaﬁea fs 1 hod IFDQ0H Isfhddudistol dppropriatd he
assay tube

and bl ank) wells. Plates Fﬁe) mcu?gtafl gHJI'B ,chagﬂgf)lqjlpqdl %D b Blgt} of thfe?rzc gtrngqr |O|)
[[err]H cAW ( 1pdrbﬁr TNF Wés analyzed \by . %dmw JBNSADIRED aoantkie( KL bicank,
ChEYTE %, 0% RS bV 4B Copeung b on e st DL )
m nutes, at whi ch tlﬁwfplmmgaﬁmm lllust@tedppwetﬂoml acing the tubes in a
boi I'i ng wat g bath for 4Mnutesg£?%¥g%g%ffer (0.5 n, 0.1M
4- (2- hydroxyet hyl)-1-pi perazi ne- 15 €& i C aC| d (HEPES)/O 1M
nacl, pH 8.6) is addedliCyclopentviid:etavi-iH-indazples-cash ethvl ester
A 3-Nitro-4-pro gﬂﬁnzotc acld 9.44 o] (57.5 mmol, 1.0 equiv) of 4-
propylbenzoic acid were partiq!ly dissolved in 50 mL concentrated H,SO, and chilled
in an ice bath. A solution of 4.7 mL (74.7 mmol, 1.3 equiv) concentrated HNO, in 10
16  mL concentrated H,SO, was added dropwise over 1-2 min. After stirring 1 hour at 0°C,
the reaction mixture was poured into a 1 L beaker half full with ice. After stirring 10
min., the white solid that formed '_w_as filtered, washed 1 x H,0, and dried to give 12.01
g (100%) of the title compound: mp 108-109°C; IR (KBr) 3200-3400, 2966, 2875, 2667,
2654, 1708, 1618, 1637, 1299, 921 em’'; 'H NMR (300 MHz, DMSO-d,) 6 0.90 (t, 3H
20 J=74 Hz), 1.59 (m, 2H), 2.82 (m, 2H), 7.63 (d, 1H, J= 8.0 Hz), 8.12 (dd, 1H, J=1.7,
8.0 Hz), 8.33 (d, 1H, J=1.7 Hz); '3C NMR (75.6 MHz, DMSO-d,) 6 14.2, 23.7, 34.2,
125.4, 130.5, 132.9, 133.6, 141.4, 149.5, 165.9; Anal. calod for C,H,,NO,#1/4H,0: C,
56.20; H, 5.42; N, 6.55. Found: C, 8§6.12; H, 6.31; N, 6.81.
B. 3-Amino-4-propyi-benzoic acid. A mixture of 11.96 g (67.2 mmol) 3-nitro-
26 4-propyl-benzoic acid and 1.5 g 10% Pd/C, 50% water wet, in 250 mL CH,OH was
placed on a Parr hydrogenation apparatus and shaken under 25 psi H, at ambient
temperature (20-26°C). After 1 hours, the reaction mixture was filtered through Clite®,
and the filtrate concentrated and dried to give 9.80 g (96%) of a pale yellow crystaliine
solid: mp 139.5-142.6°C; IR (KBr) 3200-2400, 3369, 3298, 2969, 2674, 2588, 1690,
30 1426, 1260, 916, 864 cm™; 'H NMR*(SOO MHz, DMSO-d,) 6 0.90 (t, 3H, J=7.2 Hz), 1.52
(m, 2H), 2.42 (m, 2H), 5.08 (br s, 2H), 6.96 (d, 1H, J=7.8 Hz), 7.06 (dd, 1H, J=1.7,7.8
Hz), 7.20 (d, 1H, J=1.7 Hz), MS (C), NH,) m/z 180 (M+H*, base); Anal. calcd for
C,oH,3NO,#1/3H,0: C, 64.85; N, 7.88; N, 7.66. Found: C, 64.69; H, 7.49; N, 7.86.




The contents of each tube are filed to an AFF-CGel 601 colum (Bl orad

Laboratori es, P.O. Box 1229, 86A Marcus Drive, Melvile, New York
11747) (boronate affinity gel, 1 nm . bed vol une) previousl
equi | i brat ed WRNM4%M2hi ng buffer. [[err]H cAW is washed wit 70063% 6 -

washi ng buffer, and [[err]H5AWP is then eluted with 4 ml of 0.25M acetic
acid. 20 After vortexing, 1 m of the elution is added to 3 n

scintillation fluid in a suitable vial, o7vortexed and counted for
[[err] H. %inhibition =1 - average cpm (test conpound - average cnp
(bl ank) average cpm (control) - average cpm

(bl ank) | Jerr] €Cs deCarbaxyesplopditbenretediars abityhsulfideC OAVIMIEE BHB.8D g

i nhi bits 50% of cifi h lvsis, of [[err] t ertLH 5 A

The abi ity of t 8 ICHSh F% SR Fahiieiapribehtac e apeca. 24 g Gpriumuie) 10s

Eﬂe_reofff y t 0 équiin) isediuthearpnatilio 65 el Hj0Fwasissatexbgently with il heat gimmni_tlmellyfe
eir effec |ven§‘ﬁ.§c r r of .

TNF is shown by eh{ of I.';)hv?A rﬁﬁéq’oﬁ%p %omaaﬁ%sié%%%b&ﬂ' Wa%ﬁ&ﬁ%%??? g

bl ood (100 n1 &) {EASMMeLNEM equivjustdim sitite i 87 ImlcHDl was radded dropwise. After 15

et hyl enedi am net &t Chlol h thisktdr ; |

FlCé_L/ Hypaque aﬁg‘hﬁéﬁtgcﬁﬁ&ég‘ tl rre@lvr?n 'ncomﬂe@gﬁﬂgggnﬁﬁq%séd?rag%mgﬁoby

r esuspended minytes tpja,hsaker penisining 55 shologrushed icaprd 10.64ul. cangsatirated HGI.

pre-war med RPM A ahiRingi 180miriiies e contents of thEbddiket Were transferred to a dropping
PCT/ 1 B97/ 00630 6

gl utami ne, pen/ SRS ARG afided aver,§ mingez I3, @ £eom temperaturyysolutiop of 8.1 gly {47.1
cell's in 1.0401 rnfol, 0.966quid) tbupyi MisiSin 1806niC elhaficld The PIS Wit ffjusiéd &7 4.5(85P0
carbon di oxide) apd. allowed .t adh to the plates for 2 hours, after
which time non-a Pé\rﬂf s‘é‘@mtgc? %@Pﬁﬂﬁ% al?i)).nion, an% tﬁe reaction mixture was aliowed
to stir 1 hour at ambient temperature (20-25°C). 200 mL brine were added, and the
mixture was filtered. The solid was washed 1 x H,0 and dried overnight to give 12.25
g (89%) of a brown/rust colored -ppwdé_r (caution-stench): mp 102°C (dec); IR (KBr)
16 3200-2400, 2962, 2872, 2550, 1678, 1‘484, 1428, 1298, 1171 em™; 'H NMR (300 MHz,
OMSO-dg) 6 0.84 (t, 3H, J=7.3 Hz), 1.48 (m, 2H), 1.55 (s, 9H), 2.42 (m, 2H), 7.29 (d,
1H, J=1.6 Hz), 7.50 (d, 1H, J=8.0 Hz), 7.86 (dd, 1H, J=1.7, 7.9 H2), 13.18 (br s, 1H),
MS (thermospray, NH,0Ac) m/z 281 (M+H+, base); Anal. caled for C,,H,,N,0,S: C,
§9.96; H, 7.19; N, 9.99. Found: C, 69.71; H, 7.32; N, 10.02.
20 D. 3-Ethvl-1H-indazole-6-carboxylic acid. A solution of 12.0 g (42.8 mmol,
1.0 equiv) 3-carboxy-6-propyl-benzenediazo t-butyl sulfide in 150 mL DMSO was added
dropwise over 15 minutes to an ambient temperature solution of 44.6 g (398 mmol, 9.3
equiv) potassium t-butoxide in 200 mL dimethyisulfoxide (DMSO). After stirring 2 hours
at ambient temperature, the reaction mixture was poured into 1.5 L of 0°C 1N HCI,
25 stired 6 minutes, then extracted 2 x 360 mL ethyl acetate. The ethyl acetate extracts
(caution - stench) were combined, washed 2 x 260 mL H,0, and dried over MgSO,.
Fittration, concentration of filtrate and drying gave a tan solid, which was triturated with
1L of 1:3 Et,OfHexanes and dried to give 7.08 g (87%) of a tan crystalline powder: mp
248-261°C; (R (KBr) 3301, 3300-24b0, 2973, 2504, 1702, 1455, 1401, 1219 cm™; 'H
30 NMR (300 MHz, DMSO-d,) 6 1.31 {t, 3H, J=7.6 Hz), 2.94 (q, 2H, J=7.6 Hz), 7.63 (dd,
1H, J=1.1, 8.4 Hz), 7.81 (d, 1H, J=8.4 Hz), 8.06 (d, 1H, J=1.1. Hz), 12.95 (br s, 1H);
MS (Cl, NH,) m/z 191 (M+H+, base); Anal. caled for C,,H,oN,O,: C, 63.14; H, 5.30;
N, 14.73. Found: C, 62.66; H, 5.42; N, 14.80.



gentl e washing. Test conpounds (10[err]l) are then added to the cells at
3-4 5 concentrations each and incubated for 1 hour. LPS (10[err]l)is added
to appropriate wells. Plates are incubated overnight (18 hrs) at
37[err] C. Atwbbesead of the incubation peri od TNF was arcimmanebsiny a.
sandw ch EUSA (R&D Quantikine Kit). I(ferr] determ nations are nmade for
each conpound based on |inear regression analysis. The

fol |l owi ng Exanpl es |IIustrate t he |nvent|o-Ea 10

PREPARATI ON 1

1- Cycl opentyl - 3- et hyl - 1H-| ndazol e- 6- car boxytlic acid nethyl ester

A 3-Nitro-4-propg - beazq dazole-5 “— L id B es}erpa?fy"églg;.éjﬁm‘b

propyl benzoi c acid were pa Y tra ’

Herr]SOlerr] dntequiiHalimethyiam oarﬁpvlbé-ﬂswiqvbomf@@mwrenhleﬁdwqre eddedrip, 7

El[rml | é Ofo’ eqiu \&e%mri& aahﬂdmhl%péﬂurééua&ﬂoh ”’g}‘ﬁ?ﬁ?ﬁ'ﬁw‘m S-etrgtl 0
err err vm se .qver

C, t he re\(ﬁf Pg‘??fﬁ ng %’HL fﬂ?&"’ﬁdl Q‘%‘@’&R@F‘aﬁa’?ﬁ"dﬁﬁglg @pen

i ceh OIAf t1 er SHTI rmmﬁlg‘l.]lanuiv) dimmuﬁylamihhsyﬂdlmt(am) incsbhatl CHoTITEAliteka1B Holuks &1 ed,

washe x He

0, and t 2 g % % Q he t
conmpound: np 168&1'(5@ ’&Eﬂ 05% '(v’?"'§i'fﬁ), Was genpen & LJ“ e "EI %‘Eﬁ’o
17063ng(1)8 | 1§ZﬁL et)h?%,etﬁ?u&shim K160 MYRIN BCO 1M4m7 rﬂmg%dt[%md oL [bsine, ]aHdg) 90

t, : - : . - = 8. ,
612" (dd, 1) fogapverneSol Husdn, ofndiapiin f phats apd s osve7, €17 o Ry
(75.6 MHz, DNVEGold.cwhith wes jpuriled o8 a7siic@iged column (30%5t0450% sthybade3dteHexane

133.6, 141. 4491 &eﬂxﬁ%éiveégﬁggs@aélo?dammﬁ.ﬁmgﬁﬁw hﬁ@ﬁlmé-zg‘{&eﬁﬁio

C, 56.20; H_ 5.42:" N
B 3-Avi ho- 4-152BEIN": 15 NME @00MHa, COCHAE.18 3, iff-be (1, 3H973.96 (prH), 3.05
3 nitro [25 ]4 ] RYb=PPH)] L400] IHANG Ha)MB (EQKIESIAGe 208 YAl Bt And
err ac Qn a rr i on apparat us and
shaken under 2% °’I—f‘e‘?'n]“=ét cotﬁﬁf’@h“ 52N 'Péﬁ%e ﬂ{’\?ré: 64 82'3‘@;01 P 13961
hours,  the reaction AN xunCysimehtyi-3-ethich H-indarole-Eer atitimethyi estednd.fi7he
fiItrate copgen |ed v 0 a pal e | .ow
crystalli ne% é %O'Te th)géf?g"g @%V%PS? (% fj?@fﬁ 5’208’"%3%%" Kpails
2969, 2874, 2588>mmn ﬂﬂ)iamz!eﬁperam@&omm of 834 @A{Banmpt, 1 DaxguivB-RiiR- (1300
MHz, DMBO-d[ err; h ( 2 (m
oH). 5.08 (br s“’fﬁ “é '8%’8@ L&‘i"ﬁh“’ﬁ*}zﬁg }'“-7’}‘0%‘3 us. DME! Be '?d)"‘? a8,
Hz), 7.20 (d, 1Pk (36Eimmolid)3 equis) cysiopertyl kromide were a!w qrenwise rant theysaetion
Anal . cal cd f Ormixture affcwtid'tb Hhew&mtem rdond tebhherétideO THe, mifttiré3Was then poid N,
7. 56. FoundC64§_9é—|7wg ggo
20 "'into 1 L H,O 'and éc'lad 3 X ml ethyl acetate. The organic extracts were
combined, washed 3 x 400 mL H,0, 1 x 200 mL brine, and dried over Na,SO,.
Fitration, concentration of filtrate and drying gave an amber oil, which was purified on
a silica gel column (10% ethy! acetate/hexanes, gravity) to give 6.48 g (72%) of a clear
oil: *H NMR (300 MHz, CDCl,) 4 8.16 (d, 1H, J=1.0 Hz), 7.7 (m, 2H), 5.00 (quintet, 1H,
26 J=7.5Hz), 3.97 (s, 3H), 3.01 (g, 2H, J=7.6 Hz), 2.2 (m, 4H), 2.0 (m, 2H), 1.8 (m, 2H),
1.39 (t, 3H, J=7.6 Hz); HRMS calcd for C,,H,ON,O, 272.1626. Found: 272.15078.
G. clopen -1H-i dazol-s- -m 7 mi (7.0 mmol, 1.0
equiv) lithium aluminum hydride, 1 OM solution in THF were added to a 0°C solution
of 1.02 g (7.05 mmol, 1.0 equiv): 1-cyclopentyl-3—ethyl-1 H-mdazoles-carboxyﬂc acid
30 methyl ester in 50 mlL anhydrous THF. Aﬂer 20 minutes 1 mL methanol was added
cautiously, then the reaction mixture was poured into 500 mL of 5% H,SO, and
extracted 3 x 50 mL ethyl acetgte.. Thg _orggn:c extracts were combined, washed 2 x

40 mL H,0, 1 x 40 mL brine, and dried over Na,so;_f. Fittration, concentration of filtrate,
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C. 3- Car boxy- 6-ropyl - benzenedl azo t-butyl sulfide. A mxture of 8.80 g
(49.1 nmol, 1.WO&HMM®R) 3- ani no- 4- propyi - benzoi ¢ acid and 2. 3PCFAPYPMIO M| |
0. 45 equi v) sodium carbonate in 55 nL Herr]O was heated gently with a
heat gun until nostly di ssol ved. The reaction m xture was chilled in
an ice bath, and a solution of 3.73 g 5 (9540 mmol, 1.0 equiv) sodium
nitrite In 27 nL H20 was added dropw se. After 15 m nutes, the
reaction mxture was transferred to a dropping funnel and added over 10

mnutes to a bealaRd diMY Gavei1EB déf Lelékr ofl Wi Was périfiet én tbilfea Blel EoNAR & §idé ed

F fjansf err eﬁf : gr a%E#P {Rp%’é ‘1"%"”2"{1 L‘bﬁﬁ@d«ﬂ?ﬁd’%a% %%@%&qg{'ﬂ% M50

tenper at ure sol uNMR(300 Mhz3CDOL) & 785 {d, 16, JﬁazoIHz)GﬂQs a@rl),mt)ﬁ (ddb i yJ=1.0i 802

130 L eth I d
:agueous Nagccgng(')?ht %grﬁu‘and PﬁSeIL?I%%@ﬁ ()% (ﬁ‘izlipw e a To'vveh'gp' 2('3("%?%‘)1’543"}?
1hhour at arrblﬁem(mt%ht?érb(mr 8H), 2(3826.[?111,@4)}6 I-BBOMSﬂttbnhosprmrN]H@e\d)eméz _amé
the m Xture + r rme
overnight to gi véM%gl m’g&ste? %S}Qgg/jo‘?q, V@r% Wq.f &f col or g{g’iﬁ 5215;211 .
(caution-stench): np TO2C l-tr¥cippertyis(er- pazoleofearnaiusnyds) gj06mg g
1678, 1484, 1428, 1398 eqii m%vawmma.e.wmws @wamdded 1o o QUi

[err] 0.84 (t, 3H, J= I-g é
7.29 (d, Hsuepems*enﬂiy g mlamom S%V)d‘m’y""’PPﬁ%}%"’fm -1 ﬁdaaolf vh-
7.9 Hz), 13. 1% (letifanoll H)de g (9.03 Mok, 1R 6GEN Nr@ﬁsalmawoﬁéﬂaﬁmld‘r 4A

b : Anal . | cd, f

2550 8L ! i Sl HEAL A5 0 s v e Ao

Hi ndazol e- 6bcar has fitered cthrotigh A shdrti icblamnobdf ﬂl(lihaqu (elifedSwithn3H,Cl,). Frdctions
3- 0oX

et PP o SR e e SEAC G e ah i Hesldyfl el dotolfind WPl ol

44.6 g (398 mmol gelocaumn (159%qbvk§cep¢ﬁ/b@@nennﬂasmu@ givieB@4img (63% pla pale yeliow

di met hy' sul f opg dgod VAR 419°E! @ ?@r!,\ﬂéddanﬂsﬁs 3@% S281% Bs%tcn? o 1%“48?0 Mz,

terrperature the reaction m xtu oured 1nto

stirred 5 m nut e$DClhdr Ok (sathled.o3 (d. HH0HOB Hal.RT7 sl dHad=8.4HR. 16 (dd, 1H,
acetate extracts j=12 84 ts!cﬁﬂqoinﬁi QPP@:T%{:?M'IH £ %7.8RHNSH (M, -¥H)2§@(|W—

Herr]O and dried over rati.on, concentratio

filtrate and dryrPRY lfale )&ﬁ%éopﬂd-‘-m% MR JCH NH iz 43 WT’H 'base); fingl. of
1: 3 Et[err] O Hexaaies foriGlsHi[N,Od C, 24.96M8, 749N, 91.66.7F0urkt G 7Mam; B y.58;al, 1107,

powder: np 5 PREPARATION 2
1-Cyclopentyi-3-ethyl-1H-indazole-6-carbaidehyde

A 4-Bromo-2-nitro-1-propyl-b nzene. 125 g (628 mmol, 1.0 equiv) 1-bromo-
4-propyl-benzene were added in one-portion to a_é10°C solution of 600 mL conc. H,SO,

and 200 mL H,O. With vigorous mechanicat stirring, an amblent temperature mixture

256 of 43.2 mL (691 mmol, 1.1 equiv) conc. HNO, (€9-71%, 16M) in 160 mi conc. H,SO,
and 50 mL H,0 was added dropwise over 30 minutes. The ice bath was allowed to
warm to ambient temperature, and.the reactioﬁ stirred at room temperature for 68
hours. The reaction mixture was poured into a 4 L beaker, loosely packed full with
crushed ice. After stirring 1 hour, thé mixture was transferred to a 4 L separatory funnel

30 and exiracted 4 x 800 mL isopropyl ether. Tﬁe organic extracts were combined,
washed 3 x 800 mL H,0, 1 X 500 m, brine, and dried over Na,SO,. Filiration,
concentration of filtrate and drying g_avé_ 150 ml. of a yellow liquid, which was purified

by siica gel chromatography (2 columns, 3 kg silica gel each, 2% ethyl



248-251 [err]C IR (KBr) 3301, 3300-2400, 2973, 2604, 1702, 1455, 1401,
1219 cnjerr]; 1H 30 NWR (300 MHz, DVMSO-d[err]) [err] 1.31 (t, 3H J=7.6
Hz), 2.94 (q, 2H, J=7.6 Hz), 763(dd 1H, J=1.1, 8.4 Hz), 781(d
1H, J=8.4 Hzyoo%udr (d, 1H, J=1.1. Hz), 12.95 (br s, 1H); pcrB¥Hodsss .
NH[err]) mlz 191 (M+H+, base); Anal. calcd for C[err]H[err]N[err]qerr] C

63.14; H, 5. 30; N, 14.73. Found: C, 62.66; H 5.42; N, 14.80.
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- 28- E.  3-Ethyl-1H i ndazol®96-carboxylic acid nmethyl ester.
8.78 g (45.8 mmuol, 1.1 equiv)

ih(e?’pg'r?? on’t imagﬁ‘%g%%ﬂ%ﬂ%%ﬁéﬁsﬁ%r POZK) B ol sy redEgoRatedie,”
equ: x) ?reteﬁlgxlo the less pbtd;l—ommm , awtficic areblonpéd inh @ditdratids. Bp mso(ox}m) mmlrllﬂdllge
COvep) 1 250 ACPESy 30317 agke, dges.2gre, TESY, 1080 ond SHNNIA o i KDER) B8BY .S e -
t he reacti on mitt JF@ Widz), bﬁd’h&ﬁlﬂﬂ&i%‘%ﬁi&ﬁ 1H2)07.23 (d, 3H| Jr98 Ha), RIB1H602H), 1.67n1
br i me, and & #E2RE08s b, S0 Tra bk aierr NMRITEE rtl iRy o .04 287k e

bri ne, and dri ed over err] tration

filtrate and dri®y 1§§6e133% &1 1365 1ARE; GCMS (&) P2 2454248 (M) Yidr(Paseld on

a silica gel cq#mscéée%ﬁ@rﬁm,smm meyease#aw nEyslddsg gr adi ent) to give
6.41 g (75% of a tan solid: -108[err]C I R KBr) 3100- 2950, 1723,

1222 cnjerr]; [err] B NVREEOmOR phenviamine. 1210($38mma!, .9 eqyivief stannaus7 g
(m 2H), 3.96 (chloridisan dﬂﬁs) were aﬁﬂbd |3|dne§oﬂioﬁ td‘ﬁoorrﬂ%eﬁﬁefa'ture 86kutioh of 5h1D) ;

e 1] o T81 18 2T iy 1.0 Saiy epbynork ies 4 promy-bengenein 13661 aBloiute gthenel. 1

6.01; N, 13.96.and12mL (6 equiv) H,0. After 24-hours at room temperature, most of the ethanol was

1- Cycl opent yI &EOXA %tﬂgﬁz\ghgﬁrorc alrhlggxegﬂ'! Yv% 1:-9.»88 E.HX | £ E%%&keééadﬁ.mw 9

(29.4 mol equ v sper5|on
one por t i omtht csushedieerngiH,Or 950 groiNaPH pslmﬂwerendded portloni§e Wit stiming,,

1.0 equiv) 3-etfilthd PH = 10 and most of the tin hydroxide has dissolved. The mixture was divided
15 in half, and each half extracted 2 x 750 mL ethyl acetate. All four ethyl acetate extracts
were combined, washed 1 x 500 mL sach 1N NaOH, H,0, and brine, then dried over
Na,SO,. Filtration, concentration of filtrate and drying gave a yellow liquid, which was
purified on a 1.2 kg silica gel column (1:12 ethyt acetate/hexanes) to give 41.83 g (92%)
of a pale yellow liquid: IR {CHCI,) 3490, 3404, 3008, 2962, 2933, 2873, 1620, 1481 cm’
20 '; 'H NMR (300 MHz, CDCl,) 6 6.8-6.9 (m, 3H), 3.90 (br s, 2H), 2.42 (m, 2H), 1.62 (m,
2H), 0.99 {t, 3H, J=7.3 Hz); GCMS (El) m/z 215/213 (M+.}, 186/184 (base); Anal. calcd

for C,H,,NBr: C, 50.49; H, 6.65; N, 6.54. Found: C, 5§0.77; H, 5.70; N, 6.50.
C. 6-Bromo-3-sthyl-1H-indazole. 49.22 g (230 mmol, 1.0 equiv) 5-bromo-2-
propyi-phenylamine were placed in a 3 L fiask and chilled in an ice bath. A 0°C
25 solution of 57.5 mL (680 mmol, 3.0 equiv) conc. HCt in 165 mL H,0 was added, and
the resulting solid mass which formed was ground up untii a fine white suspension
resuited. 100 mL more H,0 were. added, then a solution of 15.9 g (230 mmol, 1.0
equiv) sodium nitrite in 76 mL H,0 was added dropwise over 10 minutes. The ice bath

was removed, and the reaction allowed to stir at room temperature for 30 minutes. The
30 reaction mixture was then filtered through a sintered glass funnel, precooled to 0°C.
The filtrate was chilled in an ice bath, and with mechanical stiming, a 0°C
solution/suspension of 32.8 g (313 mmol, 1.36 equiv) ammonium tetrafluorobrate in 110
mbL H,0 was added dropwise over 10 minutes. The thick white suspension which



I ndazol e- 6 carboxylic acid met hyI ester in 125 nL anhydrous DVMF. After 20
mn., 3.89 m. (36.6 mml, 1.3 equiv) cyclopenlyl bromn de were added
dropvvi se, and the reaction mxture allowed to stir overnight at room
tenperature. TWOMI9Ore was then poured 20 into 1 L H err] Cecrmsowonsdtact ed
3 x 450 nL ethyl acetate. The organic extracts were conbi ned, washed 3
X 400 m. Herr]O, 1 x 200 nL brine, and dried over NaJerr]SOerr].
Filtration, concentration of filtrate and dr}ng gave an anber oil, which
was purified on a silica gel colum (10% et hyl acet at e/ hexanes,
gravity) to give 5.48 g (72% of a clear oil: [err]H NWVR (300 MHz,

CE)C| [err]) [err] ori'r@d(( !JIBOPL gﬂ%)oj)ogd% ﬁgwgﬁ 18 9&2{( %@ﬁ%& °H_|
16 ?mHZ)Zi—l) 3 o ?rfvitu@ﬁqthemﬁmm olidmmbpd:hkg;egms%aq NH,BF, (cooxed at
Cerr]Herr] N er r()]oq ef 5(]15021'3201-56ﬁ (eE&U&‘% oaéf tﬂé‘W "g? |8L Cr D{yubf'at hig‘:l

- Cycl opentyl - 3-eth 1H i ndazol - 6- .)-rre hano
equi v) |ithi um aVBFH4TRAMRIeN! teraperatiry M%B?‘Htﬂ%s‘?ﬂﬁ %)\l the diernsium salk apC

sol ution 8f of.whe@olid. 05 nmmol, 1.0 equiv) 1

-cycl opentyl - 3-et hyl - | ndazol e- 6-.car ic acid 30 nethyl ester in 50 nL
anhydrous THF. After QW@Q‘ engl ffge %&t#gmmg%@@&nec k fagk: thep 34416
then the reacti og (B#&bnenc, maquopbmdsuumMMpBWdaéd afid tliet) ah8l3a] B8]7 ML,
extracted 3 x 50 Th r act s re conhi ned,
washed 2 x 2565@‘%6"%% ma‘@?lgng aﬁudmﬁ'?"{eéd \f@& Nﬁf‘e & ’&de
Filtration, concénenappgionpoénd mq reaction mixture allow@dOte/ stid 0 Zoom temperature under

PCT/ 1 B97/ 006
and drying gg@e mtrogen atmosgheﬁ efgrr 180h?urs Tha H\ixture was th?n il ed the so:fia wcagh%%?

colum to give X Wﬂm%S@hg anddby ﬁ@htﬂaﬁowﬂmt(’@‘@ ?klgrt]if) cfﬂaé)@rmxbraﬁw

;9;5 (387fH16§18 é,@&&)c&mea blaa em&ﬁaa&,sghyog 2 .ga\ﬁéagm 5@%&%&&*@&&
4.92 (quintet, 1|1I5%J22)%74q-1§)) avg 28755(@5%2 “‘32”‘99'%4292}?"3@9)7"f6%5¥s‘ﬂi§ 0P m
4H), 2.0 5 (m 122X149C; R (KBr) Stdb, 30b8,3966,2926,H616, 1846 1087 em™VBHNMR (FOMMZY .

NH errJOAC) g2 &) 6 9.86 (brs, 1H), 7.61 (d, 1H, J=1.3 Hz), 7.57 (d, 1H, J=8.4 Hz), 7.24 (dd, 1H,
J=1.5, 8.6 Hz), 2.99 (g, 2H, J=7.6 Hz), 1.41 {t, 3H, J=7.6 Hz); MS (CI, NH,) m/z
227/225 (M+H", base); Anal. caled for C;H,N,Br: C, 48.02; H, 4.03; N, 12.45. Found:
C, 48.08; H, 3.87; N, 12.45. .

D. 6-Bromo-1-cyc Q@Mﬂ yl-1H-indazole. 2.46 g (61.4 mmol, 1.05

20 equiv) sodium hydride, 60% oil dispersion, were added in 0.5 g portions to a 10°C

solution of 13.17 g (58.5 mmol, 1.0 equiv) 6-bromo-3-ethyl-1H-indazole in 500 mL

anhydrous DMF. The mixture was stirred at ambient temperature for 20 minutes, then

a solution of 8.8 mL (81.9 mmol, 1.4 equiv) cy_qiopentyl bromide in 10 mL anhydrous

DMF was added dropwise. After 18 hours, the reaction mixture was poured into 2 L

25 H,0 and extracted 2 x 1 L ethyl acetate. The org_anic extracts were combined, washed

2 x 760 mL H,0, 1 x 500 mL brine, and dried over Na,SO,. Filtration, concentration of

filtrate and drying gave 20.7 g of crude product, which was purified on a silica gel

column (1.1 kg silica gel, 3% ethyl acetate/hexanes) to give 10.6 g (62%) of an amber

liquid: IR (CHCI,) 2972, 2876, 1608, 1501, 1048 cm™*; 'H NMR (300 mHz, CDCI,) § 7.56

30 (d, 1H, J=1.3 Hz), 7.52 (d, 1H, J=8.7 Hz), 7.17-1(dd. 1H, J= 1.5, 8.5 Hz), 4.83 (quintet,

1H, J=7.6 Hz), 2.96 (q, 2H, J=7.6 Hz), .16 (m; 4H), 2.0 (m, 2H), 1.65 (m, 2H), 1.36 {t,

3H, J=7.7 Hz); MS (therrnosprgy,fN&OAc) mlz§2t;95/293 (M+H+, base); Anal. caled for
C,H,N,Br: C. 57.35; H, 5.84; N, 9.65. Found: C, 57.48; H, 6.83; N, 9.90.



(MrH+. base); HRMS calcd for CJerr]Herr]Nerr]O + H 245.1654. Found:
245. 1675. H. 1
- Cycl opentyl - 3-et hyl - 1H i ndazol e- 6- car bal dehyde. 106nmg (0. 301 nmol,

0. 05 equi V) Ywpleh@@pPpPy!l ammoni um perrut henate (VI1) were addgacyisgd7/66500m

tenperature suspension of 1.47 g (6.02 mmol, 1.0 equiv) (1
-cyyclopentyl 3-ethy)-1Hindazol -6-yl)- 10 nethanol, 1.06 g (9.03 nmol,
1.5 equiv) N nethylnorpholine N-oxide and 3.01 g 4A nol ecul ar si eves

in 12 nmL anhydrous CH err]Cl[err]. After 2§2m nutes the reaction m xture
was filtered through a short colum of silica gel (eluted wth

CHerr]Ci[err]). Fractions con dct Wer.e ogbg@i_@fd ?nd

t he resi due chronat 0gr apkhee~on=
acet at e/ hexanes}.0 éhuig)n-Bulg, 2145’M iﬂMxWS.(W&emthﬁLnomm 5832 {26

Moo oo (rBTPh 1 3R é% wﬁ?%iéd%ﬁ%ﬂwéﬁ?@ﬁ%f 70g 0 ey NW}F”
‘:;.5,7 é :g.z )4 Hz) , 0 MtaﬁGO(n:id atli78°C, 8.8 ni- (1142mmidl, 40—‘!ﬁulv)5arib9dt(:€|3| IDMFEWerelad;ﬂedm
2H) 1.39 (t; h—é’%‘ %%{&h% rg%?@%%'d"gmﬁ-éver Pﬁ& %ﬁ%ﬁgmf’er ﬁ@ ase &
Anal . cal cd8tGr Tt mbxthne[was yagnerd 1o Mtenmrsgre aver ¥ hagr, then 125 185 1N

Found: C, 74. 1%iciHveré-added )\,
PREPARAT] ON 2 ) ed. Aﬂailst%ﬂ'lg ?oQ 10 minutes, most of the THF was removed on a

- Oycl ooent yl - 3- 'M?“PPM?MJE%T%’&‘&FH&FH&W%@OMLH O, and extragted 2 x 250 mL.

4- Br ono- 2- nltr@tﬂylaaémylmbwﬁ&msaéuﬁréé&ﬁbmmumﬂe& R900 ¥L H,0, R0y
4- propyl - ben ene re agdg in one C soI utlon of 600 nL

conc. H err}%q et pfine. an ¥R NSBOM] H‘H%@P f2p4 SRying, gave
stirring, an anbiyeliiw bitnwhicke was spurified bh&llﬂs'i gabfcom&vre(w% éﬁﬁlamblheﬂanbs

S0 m Herr]o ieRble 690 e b Vabw rilhn Sonl ' ol 0 e epewfica
to war m t ddenticaktotthe speptruent of the titerabmpoaind dramt Preparaticnrt.ed at room
tenperature for 68 hours. The reac%ﬁture was poured into a 4 L

beaker, Ioosely packed fuII vmth cr ce After stlrrlng 1 hour,
the nixturet®as transfaeereig 4 ycigbenty:S-e plidinerd-obe

x 800 nL isopropyl e her o.iflse . Sionic acid Ye@ged 3
x800n1_H[err]0 1 x 50 tration,
concentration oﬁﬁ-lltrate and dryi ng gave 150 niL of a yeIIow l'iquid, Wmch

was purified bya mibiture @t 374 gqins.9 WrhelgT.0elyiv) Reyxidpamys3-efhylkiH-hdhidgiasgel
each, 2% ethyl ivaidenyde, 2.33 mL (15.4 mmol, 1.0 equiv) disthyl malonate, and 1.62 mL. (15.4
20 mmol, 1.0 equiv) piperidine in 60 mL anhydrous toluene was heated to reflux. A dean-
Stark trap was used to drive the reaction to completion. After 24 hours, the reaction
mixture was cooled to room temperature and the toluene removed on a rotary
evaporator. The residue was diluted with 500 mL. éthyl acetate and washed 2 x 150 mL
saturated aqueous NH,Cl, 1 x 150 mL H,0, 1 x 150 mL brine, and dried over Na,SO,.
25 Filtration, concentration of filtrate and drying ga\ig 6.87 g crude product, which was
purified on a silica gel column (10% ethyl acetate/_hexanes. flash) to give 3.01 g (51%)
of a yellow oil: IR (CHCl,) 2974, 2940, 2874, 1724 1257 em'; 'H NMR (300 MHz,
CDCl,) 6 7.87 (s, 1H), 7.63(d, 1H, J=8.4 Hz), 7.52 (_s_, 1H), 7.15 (dd, 1H, J=1.4, 8.4 H2),
4.88 (quintet, 1H, J=7.6 Hz), 4.3 (m, 4H), 2.6 (q, 2H, J= 7.6 Hz), 2.15 {m, 4H), 2.0 (m,
30 2H), 1.7 (m, 2H), 1.3 (m, SH); MS (Cl, NH,) m/z.385 (M+H?*, base); Anal. calcd for
CpHN,O,: C, 68.74; H, 7.34; N, 7.27. Found: C, 68.50; H, 7.15; N, 7.23.
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acet at e/ hexanes) to afford 63.9 g (42% of a yellow liquid. The desired
regl ol somer i swo9749mhe | ess polar of the two, which are for neckiBoeeio 1 -
ratio. bp 108[err]C, 2.0 mm IR (CHClI[err]) 3031, 2966, 2936, 2875,
1531, 1352 cnferr]; [err]H NVR (300 WHz, CDCl[err]) [err] 8.01 (d, 1H,
J=2.1 Hz), 7.62 (dd, 1H, J=2.1, 8.3 Hz) 7.2 d, 1H, J=8.3 Hz), 2.81 (m
2H), 1.67 5 (m 2H), 0.98 (t, 3H J=7.4 HZ [err]C NWMR (75.5 Mz,

CDCl [err]) [err] 13.94, 23.74, 34.43, 1196 1274 133. 3, 1357

136. 4, 149.8; CGCMVS (BB) MZICahdé-Flevolc v AS&Ebi-6 G C hofd’

C[err]H[err]qur H _243.99/73. ' 0954

5- Br onp- 2- pr oyl - ng® P /e 0 8¢ e%ﬁﬂ%ﬂ%ﬁ'%ﬂ@[?sadded in one
chloride (anhydrmrﬁ?ntmoem&ddpduh:resuﬁﬂopmmmg(165 Mnich, 0N 64U 2L(dcyélSpentyl-
solution of 51.9

4-bronmo-2-nitro-1-p opy'{n %%n%mﬁeﬁwgmﬂmwés@fWaﬁ?d‘“-ab“'”‘%ﬂﬂaﬁQ m.

(6 equiv) H ebr]Mterthaur 2dorh demperature; maadqmemmn wasmanéermﬁtddhm atr I

d I nt o
boaker, a/a 1l | viporid Shiine ARSI win LO6L SPerdlE 2R b orsindlet.
were added port | ¥Kliheenixire acidiied o piy 3 with TN ii@l.i The MGEBI-Wweb@paatidnaﬁd thef

the tin hydroxi d&ghﬁs lﬂbﬁﬁ&& %Eéiaeﬂhﬁdﬁ mi WG, Wﬁ?@?s}é'bﬂﬁg taﬂ]ﬁ driel ol lga,sand

each hal f extracted 760 nL eth ace fafe. acet at
extracts @"EWPR—R’J‘"‘W@ te apdxining,gaveanierange Q'latlhicb Wee puiffied oand

brine, then doi edsihegel column/\pgost Eéﬁqr@f ddetaté7hrahdd grabient Wﬁl@@é fsﬁtgl (96’%9%

filtrat dd

1T el 0o B SRIcHEL] Rl 1, Seut DhROAEY 3757, 1256, 1oy GO
3298 g?lloi %Sggovﬂw MszCDCla?(ﬂaEN H; )3=8.4 Hz), 7.41 (s, 1H), 7.04 (dd, 1H, J=1.4, 8.4 Hz

I §

e oot orr]) Lo ckiiel A LT, 48810, O SLOb R0 43 B 2! £1 yb&*—“”ﬁ‘@é?g’

2H). 0.99 (t, 3HH.3=8.8Hgk R:O7CANEH.(=7)6. h&)z2255(#123!3).(2\&@.,2H)86/3$8143(-!base)5
Anal . | cd _ 0 4.
Anal . C«'ci: cd 15 Hi)Ofs&IZQHfJ-Hi ?i-&ioﬁ%r(tlﬁﬁra =71 Ha)f H@?cn EJL@;OWD ﬂ;ﬂ”’ b?e)r’

H i ndazol e. 49. 2"2‘% %@’M@N@o@ Co §713)H.- 1% Hla$0.21. Found: C, 6729 H, 697 N,

propyl - phenyl amsxosrere placed in a 3 L flask and chilled in an ice bath. A
0C 25 sol ution of 57cgn1_60 : : HCI |n 165rrLH[err]0
was added, and t ~jciae s e : dazole-vi-pyfrolidine:2o 0
until a fine whig platinig ¢iv's oride and Ssrmlsubdtechosdm&erﬁladiﬁran H@Qﬂ%&rc@dﬁlﬂén

T o 02" et R0 e s bt o e o W 115 6
mmol, 1.0 equiv) 2-[cyano—(1-cyclopentyl—3—ethyl—1 H-indazol-6-yl)-methyi}-malonic acid
diethyl ester were added, dissolved in 40 mi. aogtbo acid, then the mixture was shaken
under 45 psi H, at room temperature for 3 hours. The reaction mixture was filtered
through celite®, and the filtrate concentrated on a rotary evaporator and azeotroped 3

25 x with toluene. Drying at high vacuum, room temperature gave 3.37 g of a yeliow oil.
This oil was dissolved in 100 mL toluene, 10 mL triethylamine were added, and the
mixture heated to refiux under nitrogen atmosphere. After 17 hours, the reaction
mixture was cooled to room tem;}er@ture, and the toluene removed on a rotary
evaporator. The residue was dissolved in 250 mL ethyl acetate and washed 3 x 50 mL

30 1IN HCI, 1 x 50 mL H,0, 1 x 50 mL brine, and dried over Na,SO,. Filtration,
concentration of filtrate and drying gave 2.84 g of an amber oil.

This second oil was dissolved in 60 mL ethanoil and 20 mL 1N NaOH were added.
After 30 minutes of reflux, the reaction mixture was cooled to room temperature and




was renoved, and the reaction allowed to stir at roomtenperature for 30
m nut es. The 30 reaction mixture was then filtered through a sintered

gl ass funnel, precooled to OC The filtrate was chilled in an ice
bat h, and wig, § nical stirring, a 0C sol uti on/ suspRAFHBeReeie 32- 8 J
(313 nmol , equl v) ammoniumtetrafluorobrate in 1 10 m. Herr]O

was added dropvm se over 10 mnutes. The thick white suspension which
WO 97/ 49702
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formed (aryl diazoniumtetrafluoroborate salt) was allowed to stir 1.5
hours at O[err]C. The m xture was thegn filtered, .and the solid washed
1 x 200 nL 5% IA‘EP”RMBﬁP # Se\eRygevgporator. fff’eﬁ‘i"&? wag' dilufechwith 200 H.6,4

(cooled to 00 adthde-ZMhﬂN IECl', and bidract¥dy2 # 900 L éte)) acetate. mwganic

5 of T i o SHHgts wite combinea, Wagiert .1 'én ot F00'1 ¥ op el bl g ek et o "
placed in a 3- NesfSO,f | Ritration, bemcebtfatioh of filtrateyaridBdiyingrtwing, shd)dreiove)y NagBQssi um '
LB cr own b or EtaaR poigbfithod BF et ala iy G318 2.45 0 of o by iméiEhG )t

i n one porti onThiasdlid was heated iroen ol Rathite 1807Q ederna) mder niltogen etmosphere.
tenperature Unﬂﬁ&rzb%nn&bﬁipﬁ‘éﬂca%%ﬂﬂ?dﬁdf&hseg e bro Jhﬁgm W g

then filtered, the solid wa

a
concentrated tWagreeledio @omtmwr@reaﬁepoleﬁribmwﬂzed as/8,tan splic) Sifisiej get o
gel chromat ogramhhaéobré’pﬂyg(aw HOH/CRLCL,, Slaby ﬁeatﬁt 6h8m8%oﬂé HicH vas

15% 20% 40% 5% f or econd , tan
crystal s: S%Ws@éq?@ﬁbﬁ}’ @9)031)%% "Z@é‘ﬁw hitg siverg 4o,
%a37ch{ gr rH]Z 3 fakeliVitng 36P-1084C; MKB ; i &3003,)2987 2676, zmwds%)waﬂcm (Hi)
2.99 (q, 2H J%i‘gﬁég‘”ﬁéﬁl’(?"%ﬁﬁ ‘5"*')%121#7‘4’?(1’3\%"(@ sﬂﬁf ﬁa)" 14,48
Hz), 6.09 (br s, 1H), 4.89 (quintet, 1H, J=7.7 Hz), 3.85 (m, 2H), 3.6 (m, 1H), 2.97 (q,
2H, J=7.6 Hz), 2.85 (m, 1H), 2.56 {m, TH), 2.14 {m, 4H), 2.0 (m, 2H), 1.7 (m, 2H), 1.37
16 (t, 3H, J=7.5 Hz); MS (Cl, NH,) m/z 298 (M+H*, base); Anal. calcd for C,;H,,N,O: C,
72.69; H, 7.80; N, 14.13. Found: C, 72.39; H, 7.84; N, 14.33.

EXAMPLE 2
+)-4-{1-Cyclopen thyl-1H-i |-6-yl olidine-2-one and (-)-4-(1-
clopentyl-3-ethyl-1 H-indazol-6-yi)~ lidine-2-one
20 958 mg of racemic 4-(1-cyclopentyl-3-ethyl-1H-indazol-8-yl)-pyrrolidine-2-one

were resolved chromatographically on a § cm id x 50 cm long Chiracel OD column.
The mobile phase was 88:12 heptane:isopropanol with 0.05% diethylamine as additive.
The feed tor each cycle was 60 ing racemate in 4 mL isopropanol. The fiow rate was
70 ml/min and the separation was monitored at 230 nm. The two peaks eluted at 50
25 and 55 minutes. The heart cuts of the 50 and 55 minutes. The heart cuts of the 60
minutes peak were pooled and assayed at 96% ee. This fraction (8L) was
concentrated, and the residue purified on a silica gel column (8% CH,0H/CH,CI,, flash)
to give 371 mg of a white solid.' which was recrystai__lized from ethyi acetate/hexanes to
give 295 mg of silvery-white flakes: mp 132-135°C; IR (KBr) 3204, 3097, 2867, 2873,
30 1702 cm’'; 'H NMR (300 MHz, CDCI;) & 7.85 (d, 1H, J=8.4 Hz), 7.23 (s, 1H), 6.99 (dd,
1H, J=1.2, 8.3 Hz), 5.94 (brs, 1HO, 4.89 (quintet, 1H, J=7.6 Hz), 3.85 (m, 2H), 3.49 (m,
1H), 2.98 {q, 2H, J=7.7 H2), 2.8 (m, 1H), 2.6 (m, 1H), 2.2 {m, 4H), 2.0 (m, 2H), 1.7 (m,
2H), 1.37 (t, 3H, J=7.4 Hz); MS (Cl, NH,) m/z 298 (M+H"*, base); Anal. calcd for



227/ 225 (MrH err], base); Anal. calcd for Clerr]Herr]Nerr]Br: C 48.02;

H, 4.03; N, 12.46. Found: C, 48.08; H, 3.87; N, 12.45. D.
6- Brono- 1- cycl opentyl - 3-et hyl -1H i ndazole. 2.46 g (61.4 mmol, 1.05 20

equi v) sodi umvegdrasdez 60% oi |l di spersion, were added in 0.5 mCyEBy1/00630S tO
a 10[err]C solution of 13.17 g (58.5 mvl, 1.0 equiv)

6- br ono- 3-et hyl - 1H-i ndazole in 500 nm_ anhydrous DVF. The m xture was

stirred at anbient tenperature for 20 mnutes, then a solution of 8.8
m. (81.9 mmol, 1.4 equiv) cyclopentyl brom ®in 10 nL anhydr ous DIVF
was added dropw se. After 18 hours, the reaction m xture was poured into 2

wer e conbi ned,  weeac: G rgeelucbol. el FahR% . 220 Bt PR SN Bk o

over Na[ err] SO eP#B°CHe+1 116t CHRI.). c T beart suts of thd 656 minutés pealawereapabletl wndig

20.7 f i LEi il ,
Qi b (1.5 Ky oPHeREOiicse, YR Rl L) wae cBfodtafictbnd 8 rlflue purifen g
of an anber a|sjliga iogt calymp @%&@H{QHQFMB%QM%M my3y & whitkslid viieh | ;

2 os {flai — o 2 ksl
L 0. W ol b gt g sl e )

.175'$dd 1H J= 15 8.5 ) i L
Hz), 2.96 (q, 2H'33813%526) IR (5Br) 8203, 3097} £9672 2872, 170349y ; 'H NMR (30p MHa) CDCl.B6
(t, 3H, J=74§7.882{d, 1NBU£8 B 62B @Y 1H .ld[sygh,cm)aéﬂ.z, @@%j%{%&k‘ﬁm,

D50 ol C SRl g S RGN 450 o D P2,

PCT/ 1 B97/ 00630  1H), 2.6 (m, 1H), 2.2 (m, 4H), 2.0 (m, 2H), 1.7 (m, 2H), 1.37 {t, 8H, J=7.4Hz); MS (CI,

T 0 equi vy e [V, baseCAne] e PR G o ReBn ZB R o
8.32 g (28.4  Founthl G, 12.76; ¢ty 7194) N514:2Q) fejDl= +32.9° (¢=1.19, CHCI,).

-cycl opentyl - 3-ethyl - 1H i ndazole in 200 nL anhydrous THF. After 30
mn. at -78C, 8.8 nL (114 nmmol, 4.0 equiv) anhydrous DMF were added



5 dropw se, and the reactrommxture—was-—-allowed to stir an additional 30

m nut es at -78C. T rmed to roomtenperature over 1
hour, then 125 nL 1N @!ﬂi}ﬂ[mm#mﬂiﬁi After stirring for 10 m nutes,
nost of the o765 tary evaporator. Thecthshessse Was

di | uted vvithwg(% m_ H[err]O and extracted 2 x 250 nL et hyl acetate.
The organi ¢ extracts were conbi ned, washed 1 x 100 nL é"“ ti—-1-00.. 10
mL brine, and dried over Na2SO4. Filtration, concentr atji o?HE’ETIHArSaBEEM
dryi ng gave a yellow oil, which was p3ffified on sijl i ca BEPLAGEDUM ( 15%
et hyl acet at e/ hexanes, gravity) to give 4.70 g (68% of a yertrow
crystalline solid: [err]H NVMR (300 IVHz, err]) identical to the
spectrumof the title conmpound from Prep n 1.

EXAMPLE 1 15 Whatis claime@agiermi ¢ 4- (1

- Cycl opentyl - 3-et hyI 1H i,ndazol - 6- -pyr i di ne-2-one A
2-(1 -Cycl ogentyl - 3 et hyft\cf"iqpf’ﬁ‘ggyg%-f%[ﬂet hyl ene) - mal oni ¢ aci d di et hyl
ester A mxture of 3.74 g (15.4 mml,pl. 0 equiv)

1- cycl operit \d - 3- et hyl - 1H- i ndazol e- 6- car bal eﬁyde 2.33 nL (15.4 mol,
1.0 equiv) diethyl nmalonate, and 1. 2120 |, 1.0 equiv)

pi peridine in 60 nL anhydrous tol ue dto flux. A dean-

Stark trap was used to drive the re Ietlon. After 24 hours,
the reaction m xure was codt@d to-room enperature and the tol uene
removed on a rotary evaporator. The residue was diluted with 500 nL
ethyl acetate and washed 2 x 150 nL sat’rated aqueous NHerr]d, 1 x
150 mL Herr]0, 1 x 150 nL brine, and dried over Na2SO4. 25 Filtration,
concentrati of filtrate and drying gave 6.87 g crude product, which was
purified on a sdrlaipmnge&eunemlyrmee’pimemybmaﬁ%aw hexanes, flash) to give

0
1201 ST o TR G B R Bt i, 508t
1H, J=8.4 Hz) vihebéin (rsis Olth)2, (C;-G,Salkaxg)C, L. alksn; TG SURBNYLZ P, (z )..(z,),(c.@o aryl)
EH‘]BJ' ”tzeg m d”}' E‘T—‘?bgﬁ? ?sﬁd%dé’f%é)%t %D& 'CR/E“‘ 1%5. Zr[&% c'f'zah] n?teﬂug, a%ng]S
(MrH+, basel® Aadg O, Ba$@s of BiR.. and whpreinrsaid R grquRs are ?R!PEF'M SUbES'““GQ byspneH,
7.34; N 7.27. Jromsé stbstiftidnfaOindbpenberty sdlectdd 3@m the group coieishirig 451 ko,
PCT/1B97/00630 hydroxy, C,-C, alkyl, C.-C, alkenyl, C,-C, alkoxy, C,-C, cycioalkoxy, triflucromethyt,
nitro, -CO,R,,, -C{O)NR, R,,, -NR,,R,, and -SO,NR, R,,;
R, is H, C,-C, alkyl, C,-C; alkenyl, phenyl, C;-C, cycloalkyl, or (C,-C,
20 cycloalkyl)C,-C, alkyl, wherein said alkyl, alkenyl and phenyl R, groups are optionally
substituted by 1 to 3 substituents independently selected from the group consisting of
methyi, ethyl, trifluoromethyl, and halo;
_ R, is 2-oxo-4-pyrrolyl, pyrazolyl, 2-oxo-3,4-dihydro-5-pyrimidyl, 2-oxo-3,4-
dihydro-4-pyrimidyt, 2-oxo-tetrahydro-4-pyrimidyl, 2-oxo-tetrahydro-5-pyrimidyl, 2-oxo-4-
26 pyrimidyl, or 2-oxo-5-pyrimidyl, wherein each of said R, groups is optionally substituted

by 1 to 4 R, groups,

ull\iii‘fiii\fﬁfi nﬁ““‘




- 33- B. 2-[Cyane=(_1
-cycl opentyl - 3-et hyl -1 Hi ndazgl - 6- ylf‘neehyl] mal oni ¢ acid dl et hyl
ester. 375 ng (7.65 mmol, 1. Qg r@Fdlumc%mlde wer e added in one

portion to roowml%mmmmaiure (7.65 muol, 1. SBcEiRIrAge30

2-(1-cycl opentyl - 3-ethyl -1Ht1I ylnethylene)-nalonic acid
diethyl ester in 50 nL absolute ethanol. % After 14 hour room tenperature,
the reaction m xture was concentrated on a rotary evapor at or and the

residue diluted with 500 nL ethyl acetate. ¥ nmL H err]0 were added,

and the mxture acidified to pH 3 with 1IN HCl. The | ayers were separated
and t he organi c Lpﬁer was washed 1 x 100 nmL Herr]OQ 1 x 100 nL brine,
and dried over Na2SO4. Filtration, concentration of filtrate and
dryi ng gave an orange oil, which was purlfled ony1l0 a silica gel colum
(15% - 25% et hyl acetate/hejfanes gradient) to gige 2.84 g (90% of a
clear oil: IR (CHO[err]) 3832, 29/M¢ 2941, 2875%\2250, 1752, 1736, 1244
cnferr]; [err]H NWR (300, MHz/ CDCl [err]) [err (EHgkL 1H, J=8.4 Hz),
7.41 (s, 1H), g7.04 (dd, 1R 1.4\ 8.4 Hz), uintet, 1H J=7.6
Hz), 4.66 (d, 1H, J=9.5 Hz), (4. 2H), 4.1 (m ZFD, ~goNad, 1H
J=9.5 Hz), 2.97 (g, 2H, J=7.6 ;28 (m 4H) 2H), 1.36 (t, 3H,
J=7.5 15 Hz), 1.30t, 3H J=7.1 Ft) 1.06 (t, // N\ Hz); M5 (O, NH3)
mz 412 (MtH err], base) d|knal calcd for K;err]H[ rr]N[err]derr]: C,
67.13; H, 7.10; N. 10.21. Found'3C, 67.29: H 6.97; N, 1 10. 96.

C. Racem ¢ 4-(1-Cycl opentyl-3-ethyl-1 Hindazol-6-yl)-pyrrolidine-2-one.
3.0 g pl,atinum (1V) oxide and 35 nL acetic acid were placed on a
Parr[err] hydrogenation 20 apparatus and shaken under 45 psi Herr] at
roomtenperature for 1 hour. 2149 g (6.78 L $-0 equiv)

2-[ cyano- (1-cycl opentyl - 3-et hyl - 1H i ndazol - 6- yI) net yl']-mal onic acid

di et hyl ester were added, dissolved in 40 nL acetic acid, then the m xture
was shaken under 45 psi H2 at roomtenperature for 3 hours. The
reaction mxture was filtered through ceilte[err], and the filtrate
concentrated .gn a rotary evgporator,and azeoteoped 3 25 x with toluene.
Drying at hi R vacuum roo enper a g&&e gave 37 g gtea yellow oil.

This oil was dissolved in 100 Noluene 10 mNtripgt hyl am ne were added,
and the m xture heated to ref\l ux under nitfogeN atnosphere. After 17
hours, the reaction m xtr e gcqpled to roon1Ne\.erature and t he

t ol uene renoved on a rotary N~ evaporat or. TheNgesi duBawas, di ssolved in
250 mL ethyl acetate and washed}3 x 50 ni

20 Ris 0
(Ic) (Id)
25
/ \N N B NH
N/ ' \/ ,
30 H

(le> | (IfF)



30 INHCI, 1 x 50 nL Herr]OQ, 1 x 50 nL brine, and dried over
Na[err]SOerr]. Filtration, 7~ —concentt ou'Ton of filtrate and dryi ng gave
2.84 g of an anber oil. HI "'m, was di ssolved in 60 nL ethanol
and 20 nL 1Nwénéddov@ar € ad I m% 0 m nutes of refl action
m xture was cooled to roomk WO 97/ 49 Enﬁﬁﬁ)oésﬁ

PCT/ 1 B97/ 00630 - 34-
concentrated on a rotary evaporator. The residue was diluted with 200 niL
H20, aoidffled to pH=2 with 1IN HCl, a88 etacted 2 x 100 nL et hyl
acetate. The organic extracts were conbi ned, washed 1 x 50 nL Herr]Q

1 x 50 mL brine, and dried over Na[err]SOerr]. Filtration,
concentration of fitrate an%gi ng brine, and dried over Na2SsO4. 5

Filtration, concentration o trate and dryin .45 g of a tan

anor phous sol i d. Thi s |soli fl was heated in §h 0|- bath to 180[err]C
(external) under nitrogenHN ere. , Af tHM._ 20 'Ni nutes at 1 80[err] C,
al | bubbling had ceased, and e brown |iquid whi f or med? was cool ed
to roomtenpggerature. As it coOIed it crystallizeqgas a tan solid. Silica
gel chromat ography (5% CH err]OH CH err]Cerr] flash) gave 1.41 g of a
white solid, which was 10 reggystallized from et th cet ate/ hexanes to
give 1.21 g (60% overall) vvhlt S|Ivery fl ake 197-198C, IR (KBr)
3197, 3093, 2967, 2874, 2818,1705,1682 cnjerr]; 1H NVR (300 MHz,
CDCI[err]) [err]765(d 1I—kJ82Hz) 7.23 (s, 1 H, 6.99 (dd, 1 H, J=
1.4, 8.3 Hz), 6.09 §br sy®1H), 4.89 (quintetR,1H, J=7.7 Hz), 3.85 (m
2H), 3.5 ( 1H), 2.97 ( 2H, J=7.6 Hz), (m 1H, 2.55 (m 1H),
2.14 (m 4H,, 2.0 (m 2H) 3H, J=7.5 Hz); M5 (O,
rlHerr]Nerr]QG C,

0 JU7 ¢ 2H), 13715/ (13K J=7.
NH err]) mz 298 (MtH err] \ ba Anal,. calcd

72.69: H, 7.80: N, 14.13. Foudsl: R®, 72’39 H, 7.8% N, 14.33.
EXAMPLE 2

(1i) (1j)>
15
Re
~Xp
20 , :
(1K) (I1)
25

30



(+)-4-(1-Cycl opentyl -3-ethyl - 1H-i ndazol - 6-yl ) pyr.rolidi ne-2-one and
(-)-4)-4(1- cycl opentyl -3-ethyl -1 Hindazol-6-yl)-prrolidine-2-one 20

958 ng of racenc ;
4- (1- cycl opentw09z4930hy| - 1H-i Hmm"mu”m”umoll di ne-2-one Ila%%o%?n .
resol ved chromat ographically oh a5 tcmw dsX cm | ong Chiracéﬁ' col'um.
The nobi |l e phase was 88: 12 heptane:i sopropanol with 0.05% di et hyl am ne as
addi tive. The feed for each cycle was 60 ng racemate in 4 nL
i sopropanol . The flow rate was 70 i/ Mm% and the separation was
nonitored at 230 nm The two peaks eluted at 50 25 and 55 m nutes. The
heart cuts of the 50 and 55 m nutes. The heart cuts of the 50 m nut es
peak were pool ed and assa*gd at 96% ee. This fractigon (8L) was
concentrated, and the resf ¥ purified on a silica g% colum (5%
CHerr]OH CHerr]C[err], fllasR) to give 371 ng|of Rymhite solid,
whi ch was recrystallized frpom ethyl acetate/ hexanes ftT give 295 ng of
silvery-white flakes: np @c IR (KBr) 3204, 7, 967, 2873, 30 '
1702 cnerr]:8[err]H NNRR@SO MHz, CDCl[err]) [err] 7Y65 (d, 1H, J=8.4 Hz),
7.23 (s, 1H), 6.99 (dd, , J=1.2, 8.3 Hz), 5.94p(brs, 1HO, 4.89
(quintet, 1H, J=7.6 Hz), 3.85Tm 2H), '3.49 (m gaﬁb, 2.98'(q, 2H,
J=7.7 Hz), 2.8 (m 1H), 2.6 (Mm) H, 2.2 (m 4H, ¢leXm 21-1), 1.7 (m
2H), 1.37 (t, 3H, J=7.4 Hz); M5 (C, NHerr]) mz 298 (MtH err], base);
Anal . calcd for WO 97/ 49702
PCT/ 1B97/ 00630 . - 35- .
Clerr]Herr]{fderr]0: C 7&,69; H 7.80; N, 14.13. Found: C, 72.41;, H, 7.87,
N, 14.17; [a]D = 34’3 rr](:ﬂﬁf1.15, CHCl [err]). Tk$ heart cuts of the
55 m nutes peak were pool edffa assayed at %Re.; This fraction (13
L) was concentrated, and the re¢sidue purified on ﬁ%kca gel col um
(5%CI—I[err]C]—I/CH[err]/CI[eXg\] ash) to give 4R, of R Ite solid, which
N 0 \R30

Raq
15 - ’

(To) C(Ip)

20

25

30



5 was recrystallized fromethyl acetate/hexanes to give 256 ng of white
crystals: np 132.5135. 5[ err] G, TR (KBr) 3203, 3097, 2967,2872, 1703

merr]; [err] ( [err] (d, )
L i Y - S:; ST A

(qui ntet, 3.85 tm +2H) q, 2H, J=7.7
Hz), 2.8 (m 1H, 2.6 (m 1H), 2.2 (m 4H) 20(m 2H), 1.7 (m 2H),
1.37 (t, 3H, J=7.4 Hz); M5 (Cl, 10 NH err]) mz 298 (MtH err], base); Anal.
calcd for CJerr]Herr]Nerr]O C, 72.69; #P-7.80; N, 14.13. Found: C,
72.76; H 7.94; N, 14.20; [a]D=+32.9[err] (c=1.19, CHO [err]).

REPLACEMENT SHEET CLAI M5 What is clainmed is:

1. A conpound of the forrrul a l

[err] eutically acce thereof,
wherein : |s H, C[er\ -Cerr] akylf,

(CH[err])[err](C[err] err] QLC| aI kyI) -(CHlerr])I[ r\] err]-Clerr]
het er ocycl yl ) wherein 2, (C[ err ’

al koxy)C[er -Cerr] al kyI Cerr]- C[err] al kenyl ," or

-(Z[err])b( [err])(C[err]q E'r]\ aryl) wherein b and

| ndependently 0 or 1, Z[err}3 i's Jerr]-Cerr] alkyl ene or C[err] Cerr]q

al kenylene, and Z2 is 0, S. SOJerr], or NRerr], and wherein said R
groups are optionally substituted by one or nore substituents independently
selected fromthe group consisting of halo, hydroxy, Clerr]-Clerr] alkyl,
Cerr] Cerr] alkenyl, (err]-Cerr] alkoxy, (err]-Cerr]

10
P P
NN or N N :
(Is) _ (I
15 '

wherein, in said formulas (la)-(it), q is 0 or 1 in formula (Ib), nis 0 to 2 in formula (ic),
and the dashed lines appearing in formulas (ib}, {id), (ig), (h}, (li}, (lj) and {lo) represent
a double bond or a single bond,;

X,isOorsS; .

20 X,, in formula (lk) and where the dashed line in formula (i]) represents a double
bond, is CR,, CR,, CR,,, or COC(OINR,R,,, of, where the dashed line in formula (1)
represents a single bond, X, is CR,R,, CR,8;, or CR,eR,;

X, is C(=2,), C(S) or CR,R,,; .
X, is -{(CH,),,- wherein m is 0 to 2;
25 X, is a bond or -CH,~;
X is -CH,- or -C(0O)-;
R, is H, hydroxy, C,-C, alkoxy, -CHR,(O) {CH,)/A whereinqis Oor t and mis
Oto 2; :

R, is H, hydroxy, C,-C, alkyl, C,Cz alkoxy, -OC({O)CH,, C,-C, alkenyl or

30 (phenyl)C,-C, alkyl; -

Rs is H, hydroxy, -(CH,),,A wherein m IS 0 to 2, C,-C; alkyl or C,-C, alkanoyl,
wherein said alkyl group is optionally s_ubstit_u__ted by 1 to 3 subtituents independently
selected from halo, nitro, -NR,oR,;, -CO.R;, -OR,, -OC(O)R,,, -C(O)R,, cyano,



15 cycl oal koxy, tifiuoronmethyl, nitro, -Cqerr]Rerr],
-C(ONRlerr]Rerr], -NR[err err] and - SCI“err]NR[err]R[err]

Rlerr] is H, C[err] Cerr] ﬂ,’ rr] al kenyl, phenyl, C3-C7

cycl oal kyl , ] C[er H rr] Cerr] K8dmaddher €i n
said al kyl, kaeny ognd phenyl Rl érr} gf are optionally ggtst Ituted by
1to3 subsi tituents independently selected fromthe group consisting
of nmethyl, ethyl, trifluoronethyl, and hal o; 20 Rlerr] is

2- 0x0-4-pyrrolyl, pyrazolyl, 41-provi ded that where Rlerr] is

t he noi ety 5-am no- 3- net hyI pyrazol 2-yl, both R and R[err]
have a neani ng ot her t han hydr ogen 2- 0X0-3, 4-di p&/&]r md
2- 0x0- 3, 4- di hydrSt=OMirofim wc(?\'m&ret'Nﬁh%‘FﬂBm qéﬁ?‘f‘w °)NR, "

t et Lah%/dro 3 pyr-cmcMNa,aﬁq thl s@n 2- B0 %%areﬁvl iwher e o,
groups: a1 o U% C(O)é?&h?ﬁw 1N, 8(%t)bfolibﬁ,o,rn¥dazoryr, o TR Ly 2.
PCT/ I B97/ 00630 imidazolyl; -37-

or Rerrl is 5 each R, is independently selmq‘frgwe\ ghr_e]group consisting of H, halo, cyano,

R,a. cyclopropyl optionally substituted by. Rg -OB,D. -CH,0R,,, -NR,,R,,, -CH,NR,R,,,
-C(D)OR,,, -C{ONR, jR,,, -CH=CR,R,, -C mCR, and -C(=Z,)H;
R, Is H, -C(O)R,, imidazolyl, pymgp]yl, triazolyl, tetrazolyt, oxazolyl, isoxazolyl,
oxadiazolyl, thiadiazolyl, thiazolyl, oxazoli_éihyl, thiazolidinyl or imidazolidiny!;
10 each R, is independently -OR,,, -thﬁ,, or R,,;
each R, is independently H, halo, ',r::r C,-C, alkyl optionally substituted by 1 to
3 fluorines; |
each R,, and R,, -are--independent_l,igseleglled'fr.om hydrogen and C,-C, alkyl;
each R,, is independently -OR,, or R,q;
15 R, Is C,-C, alkyl; "
each R,, is independently selecte_d from the group consisting of halo, nitro,
cyano, -NR,oR,s. -NRoR,, -C(=Z)R, -5(0).R,; wherein m is 0 to 2, -OR,,
-OC(O)NR R, ,, 'C(Nntz)NRwa 'C(th)snn- -OC{O)CH,, -C(NCN)NR, iR, ,,
-C(S)NR; R, -NR,,C(O)R,,, -C(O)R,,, oxa;b__lyl, ir'hidazolyl, thiazolyl, pyrazolyl, triazolyl
20 and tetrazolyi; 'i‘
each R, is independently hydrogeh_ or C,-C, alkyl optionally substituted by 1
to 3 fiuorines; _
each R,; is independently H, R;"g,', -C{O)R,;, -C(O)C(O)R,, -C(OINR,R,,,
-5(0),,R,; wherein m is 0 to 2, -C(NCN)SR,S, -C(NCN)R,,, -C(NR, ,)R,;, -C{NR,,)SR,,,
25 or -C(NCN)NR, ,R,.; :
each R,, is independently R,,, -C(O)R,,. oxazolidinyl, oxazolyl, thiazolyl,
pyrazolyl, triazolyl, tetrazolyl, mrdazolyl imldazolldmyl thiazolidinyl, isoxazolyl,
oxadiazolyl, thiadiazolyl, morpholinyl, prperidmyl plperazinyl or pyrrolyl wherein each
of said R,, heterocyclic groups is optionally substituted by one or two C,-C, alkyl
30 groups;
R,q is H, C,-C; alkyl, C,-C; alkenyl, benzyl or phenethyl;
R,, Is H, C,-C, alkyl, C,-C, alkanoyl; ‘or benzoyl;



WD 97/ 49702 PCT/ 1 B97/ 00630 [err] - 38-

[err] WO 97/49702 ... ____PCIT/ LI?>_97/ 00630 [err]
WO 97/ 49702 PCT/ | B97/ 00630 .
wosnors: | IV ALY PCTIBSTNOGSD
~42-

Ry is H, C,-C, alkyl, carboxy, aminocarbonyl, C,-C, alkyi optionally substituted
by carboxy, -(CH,),.C(0)(C,-C, alkoxy), or '_-":(CH,),,,(C,-C,,, aryl) wherein mis O to 2;

Ry, is H, C,-C, alkyl, -C(=Y)R;,, 'c(%Y}NHsz- -C(O)OR,,, or -(CH,), X, (pyridyl)
wherein n is 0 to 5 and X, is a bond of -CH=CH-, and wherein said pyridyl moisty is

5 optionally substituted by halo; -

R,; is C,-C, alkyl, C;-C, cycloalkyl, -(CH,)(C,-C,, aryl) or -(CH,} X, (pyridyl)
wherein n is O to 5 and X, is a bond or -CH CH-, and wherein said pyridyl moiety is
optionally substituted by halo;

R, is H, R,s, C,-C, alkyl substituted by hydroxy, or {C,-C, alkyoxy)C,-C, alkyi;

10 R, is H, R,,, carboxy, (C,-C, alkyoxy)C,-C, alkyl, C,-C; cycloalkyl or C,-C; alkyl
substituted by -NR, R, ,; :

or R,, and R,, are taken together to form -CH,O0CH,OCH,-;

Ry is H, hydroxy, C,-C, alkyl opgibnally substituted by hydroxy, -C(O)R,,,

-NR,,R,,, -(CH,),,NHC(O)R,,, -(CH) ,NHC(O)R,,, -(CH,),.CO,R,,. -(CH,),,C(OINR, R, ,,

15 -(CH,),.C(O)N(OH)R,,, -(CH,),SO,NR,R,;. ~(CH,),,PO;H,, -(CH,),SO,NHC(O)R,, or
-{(CH,),,.SO,NHC(O){phenyl), wherein m is 0 o 4;

R, is H, C,-C, alkyl, phenyl, -NR,R,,, or -NR,,(C,-C, alkanoyl);

R,; is R,q -CH,CO,R,, or -CH,C(O}NR,R,,;

Rye is -C(O)R,, -C(O)C,-C,, aryl), -C(O}C,-C, heteroaryl), -CO,R,,

20 -C(O)NR,,R,,, cyano, nitro, -CH,OH, -NR,,SO,R, ,, -NHSO,(C,-C,, aryl), -NHCO,(C,-C,
alkyl), -NR,,C{O)R,, or -NHCO,(C,-C,, anyl);

R,, is R,s, cyano, carboxy, formyl, -C(O)R,,, or C,-C, alkanoyl;

Ryo is cyano, -NR, gy, -S0,(C,-C, alkyl), -80,(Cy-Cyo aryl), -C(O)R,o, -C(O)(Cy-
Cyo aryl), -C{O)(C,-C, heteroaryl), 'C(O)Nﬁwéw or -CO,R,,;

25 Ry, and R,, are each independently.H, cyano, nitro, -CO,R,,, -C(O)NR,oR,,,
-CH,0OH, -C(O)R,,, -NHCO,R,,, or -NHSO,R,;;

A is pyridyl, morpholinyl, piperidinyl,; imidazolyl, thienyl, pyrimidyl, thiazolyl,
phenyl or naphthyi, wherein each of said A groups is optionally substituted by 1 or 2
Ry groups or by 1 R, group; R

30 Z, is O, NR,, NOR,, N(CN), ' C(CN)Z, CR,,NO,, CR,,C(O)OR,,,
CR,,C(O)NR,R,,, C(CN)NO,, C(CN)':‘:(O)OF!‘3 or C(CN)C(O)NR,OR“. and,
YisOorS.



- 40- 5 wherein, .in said fornmulas (la)-(it),

qgis 0 or 1|nformJIa(Ib),__nls- -0~ ZlnTormJIa( c), and the
dashed |ines appearing in fornul as (Ig) (rh), (ri), (Ij) and
(1'0) represenio sz a dOUbu“m l!“ﬂ“ Ienbond PCT/ABY/00EBE I |
is Oor S; 20 and wherethe dashed line in
formula (lj) represents a double bond, is CRlerr], CRlerr], CRerr],

or COCCONRerr]R err], or, where the dashed line in formla (Ij)
represents a single bond, X[err] is CRlerrM¥err], CRlerr]Rerr], or

CRlerr]Rerr],; Xerr] is C(=Z[err]), CS) or CRerr]Rerr];
2. The compound of claim 1 wherein R is cyclopentyt or cyclohexyl, R, is
C,-C, alkyl, R, is a substituent of fonnuiaf(la) wherein X, is O and R; and R, are both
H. |
3. The compound of claim 1 wherein R is cyclopentyl or cyclohexyl, R, is
5 C,-C, alkyl, R, is a substituent of forrnul_a-:(lb) wherein X, is O, q is 1, the dashed line
indicates a single bond, and R, and R, are both H,
4. The compound of claim 1 wherein R is cyclopenty! or cyclohexyl, R, is
C,-C, alkyl, R, is a substituent of formula {ld) wherein the dashed line indicates a single
bond, Ry is methyl and Ry, is H or -C(OJNR, R
10 5. The compound of claim 15i_¢herein R is cyclopentyl or cyclohexyl, R, is
C,-C, akkyl, R, is a moiety of formula (lo) wherein the dashed line represents a single
bond, X, is -CH,, and Ry, and R,, are both H.
6. The compound of claim 1';3ﬁherein- R Is.cyclopentyl or cyclohexyl, R, is
C,-C, alkyl, R, is a moiety of formula. (!6) wherein Ry, and R, are both H, R,; is
15 -C(O)R,; -CORyq, -C{O)CyCi, aryl), cyano, nitro, -C{OINR,oR,;, -NR(C(O)R,, of
-NR,,SO;R, o, Ry I8 Ry OF -C(O)R,q, Ry I8 H and Ry, Is cyano, -CO,R,, of -C(O)R, .

7. The compound of claim 6 wherein R, R;,, and R,, are H, R, is
-CO,CH;, Ry Is -C(O)CH, and R,, is -CH,.
8. The compound of claim 1 wherein R, is a substituent of the formula (ic),

20 (le), (if), (ig), (th), (i), (1), (k). (), (Im), (ln). (i), (i}, (Is) or {it).
9. The compound of claim 1 selected from the group consisting of:
racemic 4-(1-Cyclopentyl-3-ethyl-1 H-mdazol-&-yl)—py«ohdme-z-one,
(+)-4~(1-Cyclopentyl-3-ethyl-1 H-indazol-s-yl)-pyrro!idme-z-one
{-)-4-(1-Cyclopentyl-3-ethy}-1 H-lndazol-e-yl)-pyrroludlne-2-one,

25 and pharmaceutically acceptable geﬂs of said compounds.
10.  The compound of claim 1 eéie_cted:from the group consisting of:
racemic 4-(1-Cyclohexyl-3-ethyl-1H:ndazol-6-yl)-pyrrolidine-2-one;
(+)-4-(1 -Cyelohexyl—3-ethyl-1 H-indazol-6-yl)-pyrrohdme-2-one.
{-)-4-( 1-Cyelohexyl-3—ethyl-1 H-lndazol-soyl)-pyrrohdme-z-one

30 and pharmaceutically acceptable salts of smd compounds.
11.  The compound of claim 1 wherern R, is a substituent of formula (la)

wherein X, is O. :

12. The compound of claim 11 wherein R is cyclohexyl or cyclopentyl.



Xerr] is -(CH[err])[err] - wherein mis 0 to 2; 25 Xerr] is a

bond or -CHerr]-; — X[err] is -CH[err] or -C(O) -

Rlerr] is H, h drox err,] err] al kox

-CHR[err](O [er qrsOor 1 and m Ot 02;
Rlerr] is H, ?1?/7 umc mmm'ﬂﬂl[/] tCerr]-Cerr] aIlJI<C2‘"§/’9mM”'0
-0C(O CHerr], C[err] err] al keny or 30 (phenyl)derr]-(err] alkyl;
Rlerr] is H[err] hydroxy, -(CHerr])[err], A wherei n n+s—0—to—2
Cerr]-Cerr] alkyl or (Jerr]-CJerr]al kanoy-l Bﬂ&SHEE&HA&IBIEﬁN
group is optionally substituted by 1 to 3 subtituents I nde/RERUACED v

sel ected fromhalo, nitro, -NR[err]R[err] -CJerr|jerTi—ORrerTis
-OC(ORerr], -C(OW errThe corpmind of claim 12 wherehi 4’97[320-0 alkyl optionally
PCT/ 1 B97/ 0063 -41-
-C(=Y)NR[ err] ubstit]utedbyﬁoaﬂtion Y)NR[er R[err]R -NR[err]C(=Y)R[err],
-NR{ err] C(0) ORf er r]14- - C(TRR[eMPP qrein R, fe

ethylc NCN) NR[ err Rl err],
-C(NCN) SR err], -NRgrrla Weﬂrdom S?) k&rtal M&vwr%sﬁhaa.ésssr&é o 2,

e S ) ok @p&;.)odglu%aorﬁrnqr N e el )

is i ndependenté;heweeﬁéﬂyl-aﬁdcﬂw améurg iobtihe dbﬁfpﬁhﬁdl bﬂﬂaimﬁ &hd hﬁhﬂmaebiﬂi&euy

Rlerr], cycl opr%gg,hﬂfgpt ional ly substituted by Rlerr] -OR[err],

-CH[err]O?[err err], -CH err]NRlerr]Rerr], -C(OOR[err],
-C(O NR[ err] R err],16. CH#Cijethod|fél] ihe iirjhibiticl] afrpho€pticeiesterasedPDE] typedY of tid

L) 1= T e hamar a8 ey 37 o 1 S S b
oxazol i di nyP, mamtmhmﬂrylthWﬁMn-mm Ay-bunthithe compound f hlara@ &r] is
i ndependently -OR[ef7 ], & KAnABEdEES %ﬁp@é&lﬂf@fﬁl prevention or treatment df 8&AmEl €1 I']
IS i ndependent|y H, haI o or (Jerr]-gerr| Kyl optionally substituted by
1 to joint inflammation, rheumatoid arthritis, gouty arthritis, rheumatoid spondylitis,
-osteoarthritis, and other arthritic condmg_ns_,, sepsis, septic shock, endotoxic shock,
gram: negative sepsis, toxic shock syr_ldrome, acute respiratory distress syndrome,
156 cerebal malaria, chronic pulmonary ihﬂémmatory disease, silicosis, pulmonary
sarcoidosis, bone resorption diseases, reperfusion injury, graft versus host reaction,
allogreft rejections, fever and myalgias due td_ infection, cachexia secondary to infection
or malignancy, cachexia secondary to human acquired immune deficiency syndrome
(AIDS), AIDS, HIV, ARC (AIDS related complex), keloid formation, scar tissue formation,
20 Crohn's disease, uicerative colitis, pyrés_is, multiple sclerosis, type 1 diabstes mellitus,
autoimmune diabetes, diabetes insipidus, systemic lupus erythematosis, bronchitis,
chronic obstructive airway diseass, psorig_sls, Bechet's disease, anaphylactoid purpura
nephritis, chronic glomerulonephritis, inﬂgrﬁmatory bowel disease, leukemia, allergic
rhinitis, depression, mulii-infarct dementia or dermatitis, in a mammal, comprising a
25 therapeutically-effective amount of the g;imbound of claim 1 and a pharmaceutically
acceptable carrier. |
18. A method for treating asth'ma:,_ joint inflammation, rheumatoid arthritis,
gouty arthritis, rheumatoid spondylitis, ostecarthritis, and other arthritic conditions;
sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome,
30 acute respiratory distress syndrome, cété__l’;_a__llmalarla, chronic pulmonary inflammatory
disease, silicosis, pulmonary sarcoidosig,-’i@orjs resorption diseases, reperfusion injury,
graft vs. host reaction, allograft rejsctior’_rs_"';}.:;f'evf__er and '-myalgias due to infection, such as
influenza, cachexia secondary to infection or malignancy, cachexia secondary to human
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3 fluorines; each R err] and R egr], are independently

sel et ed- from hydr ogen and g[[errl Clerr]-at kyi each Rerr] is
i ndependently -OR[err] or Rerr]; 15 s CJerr]- Cksrr] al kyl ;
each R 4 | Wi pr49meznt | t PET/IRYNO8630 -
nitro, 'S cyano, NR[)é mﬂ“\ \“H[Ml“]eRg[g;?lrjf C(C):?SIZ[SeIrP]g) Rerr],
-S(Oferr]Rerr] V\/nerelnm is 0-td OC(O)NR[err]

err N N N O+
SN NRCerr R ety N%eﬁfk{]e%?f‘[ “ % o TR SR b e
-C(OR[err], oxazol yI i mi dazol yl, thiazolyl, pyrazolyI, trRERLACED 20 ahd

tetrazol yl; acquwed immunﬁ&!‘eﬁdﬁ[d?rsﬁdrbﬁel(ﬁlﬂsnﬁm BV, }Amameﬁtwccmplex)

- | k t | b t I
onch R orr] 1 i dRmefion, sobr S5 toyhadts Bloyis, pisesse Sieabg SO, Biresis,
- C(O) NR[ er r] R ermiitiple sclerosisStype [1ai‘dﬂeﬁ[sem§lltuu\/rdwbaies insipidug) autvirimune diabetes,

NG i o | Pl o e

-C(O Rerr], 6xaBehets rdideasex anaphylactoichi pazpjryl nephritis, chronizz @lorherulbneptuitis,y | |

giéé?é%?’;l |[n hi gﬁzo 9} '@DQQF%MSW;FW pI p‘erl ,Q {M‘Iﬁs I&%am ﬁk%’lmum -infarct
pyrrolyl wher ei rdesagntia or dermqgms ot maqml Wimeﬁﬁq'mINWUgﬁo pejd mammal

optional |l y subst 1R BffectV ] 30 groups;
Rlerr] is H, C[e#?*]ér: err]” al kyleaﬁé[&g?rkﬂh%[cgﬂp%g& Egﬂélm1 benzyl, or

phenet hyl ; Rerr] is H (err}-derr] alkyl, C[err] Cerr]
al kanoyl, or benzoyl; WO 97/ 49702

PCT/ 1 B97/ 00630 :
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‘ A¥I62 -3
"R20 lS H, C[e ] 04 al kyl , carboxy, am nocarbonyl, Clerr]-C[err]al kypos

t |1 St t—edm - ho: CH
Pkonyy b S“< ab)| YT byl ey ]e? S PACEMENT SHEET

L] C

Rlerr] is Herr] qamujﬁ &im -O(=Y) Rl erfr] mmmgm S

C(O)err] r](pyrldyl) BDeséMﬁﬁEﬂ?”}) ,,,,, géa%e -
and Xlerr] .i's a bond or and V\/nerel n saijd Hﬁ':»s
optional | y: Subst t't_ tited by haI 0; . " CLAIMS. B ] """
C3-Jerr] :cycl.oa yg,\,hat,gggh@ ) lerr] (C[err] C[erﬁ] Si) a ed .. t° paged

-(CHerr])[err]Xerr rl yP wherein n | and %f‘é\'f]tolmg%d -----
bond or: - CH=CH,."a a \AhelA@PWp@-&‘F’G“b?fOFW@' noi et tional | a

o) Rerr] is H R?@%Trﬁ OF@-EﬁEIP'U é’Y ’ﬁ'cq
_ 3 0oX P | ol or.x

inAEer sl | pos Yoy R dHEET WAS BEEN
(Clerr]- C[err]al : : C[erf] d er {]jcycl oRERWAGEDr
Cerr]-Cerr] :al . ¢ 'Rl err] or

R23 and R err] are M - CIN .
Rlerr] is H° hydroxy, (_:[err]-C[err] al kyl optjional |y substituted by

hydr oxy, C(O)R[err] NR[err]R[err] {(CH[err])[err]NHC(O)R[err]
(CI—I[err])[err]NHC(C?)R;l[Derr] ,(CH err g[err]CCIerr]R[err

-(CH err]) [err]¢&y RMaceUtically accepfable sathitfiaseqf, Whitsint | C( ONOH R err],

-(CH err]) &0 err] NR[seH G #Rls @liyl] {CHASELCF dytidding)S 1@@; fﬂeéwc}cxyn) whe)re.n mis 0

- (O2) [ er r] SOLgrg [EHE QBRLEL ot crc gl & Sl qa&%embagﬁ@nw,

wherein mis 0-tQ
“NR[ err ] R[ ert ]lnﬁpendqpqyeq 91]1( EI 8 Cn Fs gj&quqemaﬁggzk ;ﬂt(enylene and Z, is O, S, SORpeNR ), ang
Rlerr],: -CH erWﬂefBii{ aid JRRo@Uupd e optibhdfik '?Jn@ rdr]more substitu nt?:[mde?indently

Rerrl s e r%"&f“%a%%%s'sﬂ@ %ﬂ% rr&#fp?»% 4 ok Epbnghont b o, crc,

-CH err] CHS W@ﬂ*‘f"rs@qﬂmmﬂlﬁ 0, OG- SIONRGR 1 NRrolK end JSOMR ke

- NH err err 4 ~C3

NH% ot ]eﬁﬁ |][ %f% J;s Hg o faalkyl E2-Cs Mg bﬂle%%bﬁw WI T (0%07 gysloalkyCr Sy,
formyl, -C(O F? /7 rhfz gr %{ Fk¥l alanglr ?I]d %qeRgr%ygroups are optlona y subshtutpq by r1] toj 3
cyano, - NR er rSppgtitvents '"deMQﬂﬂY $leCted fioin-tte} grour coasibtinh pf methyl, ethyl, trifluoromethyl, and

Sqerr](C[errﬂaloC[err]aryl) -C(ORerr][err] -C(O(C6- . derr]
aryl), ?(C3C I{le.tezro I ONRerr]Rerr] or -CJerr]Rerr]; 25 -
Rlerr], R err]—ce- s '.---'f'.- ly H, cyano, nitro, qurr]R[err],

~C(ONR[err] R[ er’t ] _provided that @idre Ry EOl4 moi@y G)aRlirex3-thethyldeXdi-25ir bdth Rrank &,

-NHSO er r ] R [err] haveameamngotherthan @db@e,pyrl ayl, rmrphol Inyl, prperrdi nyl ,
i m dazol yl , tl}l 8o henyl or napht hyl ,

wher ein, each!6f° séi“aj'rpxr@rgﬂ B'é'le b’(%‘l‘ P 6‘Hé¥‘1"§f4 BYrisugy. t%]?’@det{?yydlo'ﬁﬂl’mdyl '2-oxo-
R err]::gr oups temehysijo-8-pyg P-Oxg-#fpupmdy]i(br 2-oxo-5-pyrindifiyt; Whereini éach Bf said\R] §tbdips is
NOR[‘er v, :25( Ciptionélly Shbekitdfetily grddkerr] CRlerr] (O ORferr],

CRlerr], C(O)NR[err R[err dCl\l)% " C(CNNC(OOR[err] or .
C(CN)C(O)NR[err]R[err] and Y.is Oor S.
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WD 97/ 49702 S fﬁg?/ 00630
-43- = Y REPLA“DEMEM\"“ ¢f claim1l wherein R |%P§%ﬁ;|s‘-i)en
yclohexyl R[err] 1S -¢ ¢rr] al kyl t
?or mul a (1a) wher eijn X[%"]‘:q 354?] and R[err] and%%‘r;ﬂca@ve' bot h

: The conpound of {(cliaim. 1 wherei n{Rj{i .%%clopentyl or cycl ohexyl, R |s
5 Cerr]-Cerr] alkyl, Rerr] is a subgtittient of fornmula (Ib) mhereln
Xerr] is 0, qis 1, the—deehed—#¢4u;-.. i ndi cates a single bond, and R4
and R are both H he co ound of cIa|E11 wherein R 1Is
cycl opentyl or cycl 6%exyrh°F&‘E?9?”q% of d“"b[ GUf'@r Ry 18 kyf, ®kd pptiqnaliy
substituent of sdpatitiiedby 1 yﬂmbg the dashed line indicates a single
bond, Rerr] is rrethl and Rlerr] is Hor -CCONR[err]Rerr]. 10 _ 5.
The compound of clatfn 1 Whecempornd of elaim ddevheseind?. & wtYbhexyl , Rierr] is -
Jerr]-Clerr] alkyl; sR[ewamarﬁ.aa..ﬁwwmeésrﬁmWme(.hmbmah%fene .&?&H@éﬂ

line represents a si is - CH2- err] err] are

both H - S )typ%V or themedeerﬁsw'rvemef neqra$'#rcht% E)in aRna@ eqraprising) |
or cycl ohexyl ,aB{& Juucan T«m&z Eblint1ehé ko g&gha oRlefalrh I an% @ggamwm%fauy

formula (Ip) V\,hereln err] are b H Rerr] 1s

-C(ORerr], QIQQQMHNRF@MP] C(O)(C[err] C[err] aryl) cyano, nitro,
N N (3 e X } e > - Y

R[err] is Rerr]
-CJ err] R err | preduetia®

wherein R[ § rog>
Rlerr] is g( S%‘err
conpound of claim 1WA

(le)y, (If), (lg

(I's) or (It).

group consi st i~a

H-indazol 6y|
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(-)-4-(1- Cydogy - 3- et hyl - 1Hi ndazol - 6-yl ) - pyrrolidine-2-one; 25

and phar maceufi.cal: Iy acceptable salts of said conpounds, ' r
The éonpound of claim1 selected fromthe group consREi?chGEMENT SHE]@T
racem ¢ 4-(1 -Cyclohexyl-3-ethyl -1 Hi ndazol 6yt)-pyrrolidine-2-one;
(+)-4-(I Cyclohexyl 3-ethyl-1 Hindazol - 6-ys)- pyrrolidine-2-one;
(-)-4-(1 -Cyclohexyl -3-ethyl -1H i ndazol -6-yl)-pyrrolidine-2-one; 30

and pharnaceut|_¢‘. .cceptable salts of sald conpounds

wherein X, is: Oi:ﬁ? ratior
cycl ohexyl or ¢ ch-entyI
claim 12 wheréinm R 84
by 1 to 3 quonfiheu

Rlerr] is et ﬁr

“The conpbdny_o

B aldelalaalis

necrosi s fact Hdimatdr)—ReLBNMRIl _C
t her apeuti cal ffecti 21T v OST ST TRHKOR
phar naceut i cal TY""of4eRceormuliitie-irc.a nid

i nhi bition of _ph&sRQql 3 amma;
t unopr necrosi s factor a e Te-SAMpoupdictelaimc 'nlstrer|ng 10
to said manmal a therapetftlcally offectlve anDunt of the conpound of clim

1- 17. A pharacautical conposition for. the prention or

treatnent of asthma, joint inflammuation. rheunat0|d arthritis gouty

arthrttis rheunat0|d s bti-s-—— - 0et eoar t hr fgds \a) itic
pondy '[REPLATTADENT SHEE

T | e o




. | agosa¢r-%
gram negative sepsi.s, toxic shock syndroma acute respiratory di stiygss
syndr one, 15 -‘cerebal malaria, chroni c pul nopnany

silicosis, i dosi s, bone resor pﬁﬁmmféﬁ‘r
reper f usi on - rmmn mmr"ll "lﬂadnﬁs host reaction- - allogr aft ‘rejections, *
fever and nyal gt as due:#o ¥ nfection, I a secondar o] Or
mal i gnancy, cacheX| a ‘seconday to hurran acquired |mnemﬁAcﬁms h‘.bé
(AIDS), Al “HI\ RC. (AIDS related co kel:oi:d florjmation scartig¢sie
formation, £ - 1" s di sease, ul eratr'\gelztmél tis, pyrdsi 3.4 MaYoed e
sclerosis type 1 Bﬁéﬁé’?@ﬁﬁ‘l'#tus aut oi mmune :di dbdt es. di eabet eg
i nsi pi dus, syst. e ol | Up U camripoliidesthie @tingila | br onchi tt| S, ~onroni c
‘Sease, psoiasis, Bechot's disease, anaphyl act oi d

s, chronic glo i tiss~gnflammatory bowel
lergic t hj dep ession, mul tiinfarct

i's, in a manmal ' a..2571 therapeutically

ot he conmpound of L cl ain a pharmaceuticall y-
acceptabl e carrier:. ' d for treating asthma, joint
- inflammation rheumatm d arthriti goutyyarthritis, rheunmatoid
spondyitis, osteoarthritis, and other arthrigic conditions;

sepsi s, septic sho endoxi ¢ shock, gram negative sepsis, toxic shock
syndrome, 30 acut € $mnha¢enﬁqauphceéptauesalmeﬂbbmrem

cer ebal R : I j~a % ¢
Sili COSI S, pUl 'n’nonaR gmsg-b%al Oeg“sz)?"((%éne reg?’ (t&| i Sgéa%rggyc'yl (‘)Nhgl' Pﬁgl%oon
G PPxriGsee alkih-CrGeomken PloroiZ cﬁPe]Cec?W'bwbefe'FéR/éfﬂd A

pur pura "'-r_, e;_ph
di sease, |eukenia
deuretia or dermmg]
of fective anount of.

injFj. ngco!

. nyal gi as due tieperientlyiocn 1, atmo1-e.sa|kylene or CHCydikenylene! arallZ, fiso®,63, S CorNRRY, ghddS
due to infecti

REPLACEVENT SE E:Fﬁugéh ﬁsgo%;ﬁ atzre opﬁogala/assug iutec stituted H{/loréec tc:or mgre subs%tuents md%pnendetnﬂys

chronic gl one selected from the group consisting of halo, hydroxy, C1-Cs alkyl, C-Cs alkenyl C4-Cs alkoxy, C5-Cq
15 cycloalkoxy, tnﬂuoromethyl nitro, -CO2R40, -C(O)NR,OR",-NR,oR" and -SO;NRyoR41;

it R, ls H, C+-Cy alkyl, C,-C5 alkenyl, phenyl, Cs-C; cycloalkyl or (Cs-C; cycloalky)C4-C,

'-':__a__kyl wherem sald alkyl, alkenyl and phenyl Ry groups are -optionally substituted by 1 to 3

E.subst:ments"mdependently selected from the group consas’ang of methyl, ethyl trifluoromethyi, and

halo

Ry s 2-oxo-4-pyrro|yl pyrazolyl, . .
provnded that where R; is the mo:ety 5-am|no-3-methyl-pyrazol-2-yl both R and Ry
_have a meanmg other than hydrogen,
.2-oxo-3 4-d|hydro-5-pynm1dyl 2-0x0-3,4-dihydro-4-pyrimidyl, 2-oxo-tetrahydro-4-pynmldyl 2-ox0~
'tetrahydro-s-pynmldyl 2-oxo-4—pynm|dyl or 2-oxo-5-pynm|dyl whereln each of said R; groups is
25 ophonal ' substituted by 1 to 4 R groups;

20
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NECROSIS FACTOR (TNF) INHIBITORS

(57} Abstract

: The jnvention relates to compounds of
|- formula (I) and pharmaceutically acceptable
{ salts thereof, wherein R, R; and Rz arc as
1 defined herein, The invention further relates
| to- pharmaceutical compositions containing,
:and methods of using, the compounds of
" formula (1), or acceptable salts thereof, for the
_inhibition of phosphediesterase (PDE) type IV
.or the production of tumor necrosis factor
-(TNF) in a mammal.
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