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SUBSTI TUTED | NDAZOLE DERI VATI VES AND:THEI'R USE AS | NHI Bl TORS

" PHOSPHODI ESTERASE (PDE) TYPE |V AND THE PRODUCTI ON OF TUMOR NECRCSI S FACTOR
(TNF) Background of the Invention This invention relates to go@meed20f
novel indazol WOMM¥3Ys that are sel ective inhibitors of phosphodi esterase
(PDE) type IV and the production of tunor necrosis factor (TNF), and as
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J. Mol. Cell Cardiol., 12 (Suppl. i), S 61, (1989) and airway smooth muscle relaxation
(T.J. Torphy in "Directions for New Anti-Asthma Drugs,* eds. S.R. O'Dennell and C. G.
25 A. Persson, 1988, 37 Birkhauser-Verlag). Thus, compounds that inhibit PDE type IV,
but which have poor activity against other PDE types, would inhibit the release of

inflammatory mediators and relax airway smooth muscle without causing cardiovascular
effects or antiplatelet effects.
TNF is recognized to be involved in many infectious and auto-immune diseases,
30 W. Friers, FEBS Letters, 285, 199, (1991). Furthermore, it has been shown that TNF is
the prime mediator of the inflammatory response seen in sepsis and septic shock, C.
E. Spooner et al., Clinical Immunology and Immunopathology, 62, S11, (1992).



E. Spooner et al., Cdinical Immunology and | mmunopat hol ogy, 62, Sil,
(1992). WO 97/ 42174

PCT/1B97/ 00323 -2- Summary of the Invention The present invention rel ates
to compounds of the fornmula I [err] 10 and to pharnmaceuti cal I_ly acce%t abl e
salts thereoWOSME&i n: R is hydrogen, Jerr]-Clerr] alkyl P

-(CH err])[err](Cerr]-Cerr] cycloalkyl) wherein nis 0 to 2,
(derr]-Cerr] alkoxy)(err]-Cerr] alkyl, Cerr]-Clerr] al kenyl,
-(CHerr])[err](Cerr]-Cerr] heterocyclyl) wherein nis 0 to 2, or
-(Z)[err](Z")[err](Cerr]-Cerr] aryl) wherein b and c are independently O
or 1, Z is (err]-Cerr] alkylene or (JQerr]-Clerr] alkenylene, and Z" is
0, S, SOerr], or NRerr], and vienebany of thednedriigh, al kenyl, 15

al koxyal kyl , hetepocyvel vyl . and a ieties aid R groups are
optionally substlefh a‘as%’fli"fe@!?"ge%leﬁgo‘:?ﬂgﬂ?%ﬁ °ﬁ§b°p‘§ﬂ’a‘£%5| y selected from
hal o, hydroxy, Cerr]-CJerr] alkyl, Cerr]-glerr] alkenyl, Cerr]-Cerr]
al koxy, Cerr]-Cerr] cycl oal koxy trlflu omethyl, nitro, CJerr]Rerr],
C(O)NR[err]R[err] NR[err] R e j rr]NR[err]R[err] Rlerr] is

hydr ogen, 8 err] - C[err] al kyl} Brr] al kenyl , |bhenyl, Cerr]-Cerr]
cycloal kyl, or ((err]- C[%] 2 I)C[err]-C[err] al kyl, wherein
said al kyI, al kenyl and p yl i i

1 to 3 substituents independently seletted fromthe group consisting of
met hyl, ethyl, trifluoronethyl, and hato; WO 97/ 42174

PCT/1B97/ 00323 -3- R2 is selected fromthe group consisting of [err]

10 and to pharmaceutically acceptable salts thereof, wherein:

R is hydrogen, C,-C, alkyl, -(CH,),(C,-C, cycloalkyl) wherein n is 0 to 2, (C,-C,
alkoxy)C,-C, alkyl, C,-C; alkenyl, -(CH,),(C,-C, heterocyclyl) wherein n is 0 to 2, or
~Z),(2").{C4-C,, aryl) wherein b and ¢ are independently 0 or 1, Z is C,-C, alkylene or
C,-C, alkenylene, and 2" is O, S, SO,, or NR,, and wherein said alkyl, alkenyl,

16 alkoxyalkyl, heterocyclyl, and aryl moieties of said R groups are opticnally substituted
by 1 to 3 substituents independently selected from halo, hydroxy, C,-C4 alkyl, C,-Cy
alkenyl, C,-C; alkoxy, C,-C, cycloalkoxy, triflucromethyl, nitro, CO,R;, C(O)NRR,,,
NRgR,, and SO,NR,R,.:

R, is hydrogen, 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
methyl, ethyl, trifluoromethyl, and halo;



20 wherein the dashed line in fornulas (1a) and (1lb) represent a single or
_double bond; mis O to 4; Rerr] is H halo, cyano. (ferr]-Cerr] alkyl
optionally substituted by 1 to 3 halo groups, CH err] NHC(O C(O NH err],
cycl opropyl R,tlonally substituted by Rlerr], Rerr], CH errp&idbndss

NR[ err] Rl err]WOMBM2iM i orrINRlerr]Rlerr], qurr]R[err], C(ONRerr]Rerr],
CCR err], C(Z)H or CH=CRlerr]Rerr]; R[err] is Herr] CY)Rerr],

qurr]R[err], C(Y)NRerr],Rerr], CN, C(NRlerr])NRlerr]Rerr],
C(NOR[errr])Rerr], C(O)NR[err]NR[err]C(@)R[err], CCONRerr]NR[err]Rerr],
C(NOR[err])Rerr], C(NRerr])NRlerr]Rerr], C(NRlerr])NRlerr]R err],
C(NCN)NR[err]Rerr], C(NCN)S(C[err]-Clerr], alkyl), CRlerr]ORerr],
CR[ err] R[ err | SR[ erR,]is sdleted froRtee glo8p OphsistingRferr] wherein n is 0 to 2,
CRlerr]Rerr]Nerr]Rerr]Rerr], CRerr]Rerr]NRerr]SOerr]Rerr],
CR[err]R[err]NR[err]Y)R[rr], 30 CRerr]Rergd NRlerr]Cerr]Rerr],
CRlerr]R[err]NR[err] C3 Rierr]Rerr], 3
CR[err]R[err]NR[err]C( NR[err]R[err],

CRlerr]R err]NRlerr] @ exnr ] Ng err]) S(C ey

CR[err]R[e?r]Ocqerr R err]

CRlerr]Rlerr] C(NR er rr]R[err] CR e
CRlerr]Rlerr]C(NOR[errNK[err], CR[err]R[err i :
CRlerr]R err]NRlerr] KRMyr])S(Cferr] - C[err] al kyl ),

CRlerr]R err]NRerr] R ers])NRlerr]Rerr], WO 97/ 42174

PCT/1B97/ 00323 -4- CR e @R[err]NR[err]C(O)C(?}%\ﬁ[err]R[err]
CRlerr]Rlerr]NRerr] C( OORerr],tetrazoly i azol yl,imdazolyl,
i m dazol i d@nyl, pyrazolyl, thiazolidinyl, oxazolyl, oxazolidinyl,
triazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl,
CRlerr]Rerr](tetrazokyl), CRerr]R err](thiazol
CRlerr]Rlerr] (im dazogyl) RELRerr] Rl err] (i m dazolg
CRlerr]R err] (pyrazol CR err] Rl err]dndi azol i di N
CRlerr]R err] (oxazoly S
CRlerr]Rerr](triazol
CR[err] R a6r] (oxadi az
CRlerr] R err] (norphol ‘ E#F_%[err](pl peri O
CRlerr]R err] (piperazi nyI) or %QF 3 R err](pyrrol Nerein said
~ heterocyclic groups and |et|es for said Rlerr] sugstituents are .
optionally substituted i) 1to 3 Rlerr] substituentsi®Rlerr] Is Rerr],
ORerr], CHerr]OR[err], cyano, C(ORerr], COerriRjerr],
CCONRerr]Rerr], or NRerr]Rerr], provided 10 t hat R[err] i s absent
when the adgshed line in fornula (1a) represents a doubl e bond;

we

wherein the dashed line in formulas (la) and (ib) represent a single or double bond;

mis 0 to 4;

R, is H, halo, cyano, C,-C, alkyl optionally substituted by 1 to 3 halo groups,
CH,NHC(O)C{O)NH,, cyclopropyl optionally substituted by R,,, R,;, CH,OR,, NR4R,,,

25 CH,NR,R,; CO,R,, C(O)NR,R,,, C=CR,,, C(Z)H or CH=CR,,R,,;

R, is H, C(Y)R,,, CO,R,,, C(Y)NR,;R,,, CN, C(NR,,;)NR,,R,,, C(NOR,)R,,.
C(O)NRyNR,C(O)R,, C(OINR;NR,;R,,, C(NOR,,)R,, C(NR,JNR,,R,,, C(NR,NR,R,,,
C(NCN)NR,,R,,, C(NCN)S(C,-C, alkyl), CR,R,;,OR,,, CR;R,;SR,,, CR,R,;S(O)R,s
wherein n is O to 2, CRR,NR,R,;, CRyR,\NR,,;SO,R,;, CR,R,,NR,,C(Y)R,,,

30 CR,R,,NR;;CO,R,;, CR,R,,NR,,C(Y)NR,,R,,, CR;R,,NR,;,C(NCN)NR,,R,,.
CR,R,,NR,;C(CR,NO,)S(C,-C, alkyl), CR,R,,CO,R,;. CR,R,,C(Y)NR,,R,,,
CRgR,oC(NR7)NR;Ry,,  CRgRCN,  CRgR (C(NOR )Ry,  CRyR(oC(NOR; )Ry
CR,yR,,NR,;C(NR,,)S(C,-C, alkyl}, CRg4R,;NR,;C(NR,;)NR;R,,,



or Rlerr] and Rerr] are taken together to form=0 or =Rlerr]; or Rerr] is
hydrogen and Rlerr] is ORerr], SRerr], S(Of[err]Rerr] wherein nis 0 to
2, SO[err]NRerr]Rerr], NR[err]R[er]r], g[R[er]r]C(C(Y)O)NS[[e”}iQ[

NR[ err err NR[ err O err], NR err \R[ err err
Ng[[err}g(qY)er q\ﬁ{"@’r”f‘ﬁR[er]r]Cf )Slz[[err]C(NG\I)NR[err]R[err], PCT/IH97/00323
NR[err]SOerr]Rerr], NRerr]C(CR err]NO[err])NR[err]R[err], 15
NR[err] C(NCN) S(Cerr]-Cerr] alkyl),
NRlerr]C(CRlerr]Nderr])S(Cerr]-Clerr] .q@lkyl),
NR[err]C(NR[err])NR[err]Rerr], NRerr]C(OC(ONRerr]Rerr], or
NR[err]C(OC(OORerr]; each R err] is independently selected from net hyl

and et hyl optamnm,momoywmmd,cmngNg[gcmmmeomx,mmﬁuylmﬁiﬂd:gu,iriﬁaam,er r],

S , SO , er.r . rr

Rl or 1] 0 v) R Seerordgl | i, sl e, St Beedifc omeri < o

L2, OOl %*Pﬂ"ﬁf@ﬂ»r ]tb':]mglr L Gssﬁmarw»?g rpg{qms(th]agow ?magmzazowo.

CRlerr]Rerr] : I:"eq;?r , %{Q[ng'r g ger'gf’klgj e?"r?] o P’?ﬁ 'er??’, w(Sxazoiyl),

CD[ err ] R[ e§ r ]C, 9 o‘qumhéwn)vR[ &%ﬁlp(tm,o VQ‘-( N Bfo!ism );] F@Md‘?"adimwn-

C(NOR[err]) R[GH,R]D(thiGai%ﬂFﬁir. ?H’ﬁ eﬁﬁ%ﬁé@?ﬁ,ﬁﬁ%@ﬂ,%ﬂ FW%&W}_%H rl,

g(( Ng‘[Q) ﬁer{ ]ei ﬁﬁs@roﬂﬁy%w[@w% o8 Pﬁ?lw%ﬁ%f&éﬂsw#ﬁd%is fos selel i substituants| y | |

i m dazol yl, iane dmhlllyjfub;ﬁmtmymludlsh,. leB;tithél}té}lzol i di nﬁl : d_oxazlol IyI .
l'idinyl, tri ' | r Il adj azol yl , wherein

oad Rerr] het er Bt 9y SRR cfario, OBk PG MR BN a Proydsdr o

SKI?]SQE it u]ehQ s;::g;[[%ns absept whiftj therdashed\iDie| ielfdr]\ﬁ[aa(la)ﬁ;ﬁés!r\ts]al keﬁlsilxgmé bod;:kenyl ),

= err], = e = - k. :

=NNR[err]Rerr], EFhfizf_er r{ gé&ﬁégﬁ&&gﬁﬂkrgﬁ] ")NRerr]Rerr],

=C(CN)[err], =CR] &f f:as, hirogenCand R, i€OPBy.r SRy er$(P).Ris Wherein n is 0 to 2,

SORUer 11 00 N RRRE owdm,., RRLESNBIC) g{nﬁhmﬁ%@ﬁﬁ?{s} Nﬂciﬁeﬂfléﬂry} )
20(%/:1\3 ’C(E))C(N(RJ[WW}W 2NRg! -ﬁ{"i |1aﬁe;/, £P:Rg. di '7%(}0&5 PJINR, R,
di methyl 16 0 NEGJGINCNIS(€3.0y | ey, kiR ACICRNODS(C-T) CaiIAN SR, CINRANRLR,,,
ovr aiya )" NRICORCEIRRTRL 8N, cRETOIH, < 2! © Y pCT 1897/ 00323
-5- each R err] amactRRgisirjdependantiy pelacted from rhettyl agd ethyt ofitfonally] suBgtitoted al kyl
optional ly suRstiotdifs groups;
R, is OR,, SR,, SO,NR,R,, NR,R,., NR,,C(OR, NR,,C(V)R,,,
20 NR,,C(O)OR,s, S(O),R,, whereinnis 0to 2, 0S(0),R, ,, OR,,, OC(O)NR, R, ,, OC(O)R,..
OCO,R,,, O(CR,R,,),,OR,, wherein m is 0 to 2, CR,R,,OR,., CR,R,,NR,,R,., C(V)R,..
COR\. C(NR,R,, CN, C(NR,NR,R,, C(NORJR,, C(O)NR;NR,C(O)R,,
C(OINRgNR,;R,,, C(NOR,))R,, C(NRNR,,R,,, C(NR,JNR,R,;, C(NCN)NR,;R,,,
C(NCN)S(C,-C, alkyl), tetrazolyl, thiazolyl, imidazolyl, imidazolidinyl, pyrazoiyl,
25 thiazolidinyl, oxazolyl, oxazolidinyl, triazolyl, isoxazolyl, oxadiazolyl, or thiadiazolyl,
wherein said R, heterocyclic groups are optionally substituted by 1 to 3 R
substituents;
Ry is =NR,5, =NCRyR,,(C,-C, alkenyl), =NOR,,, =NOR,,, =NOCR,R,(C,-C,
alkenyl), =NNRyR,,, =NNR,R,;, =NCN, =NNR,C(Y)NR,R,,, =C(CN),, =CR,,CN,
30 =CR,,CO,R, =CR,,C(O)NR;R,,, =C(CN)NO, =C(CN)CO,(C,-C, alkyl),
=C(CN)OCO,(C,-C, alkyl), =C(CN)(C,-C, alkyl), =C(CN)C(O)NR,R,,, 2-(1,3-dithiane),
2-(1,3-dithiolane), dimethyithio ketal, diethyithio ketal, 2-(1,3-dioxolane), 2-(1,3-dioxane),
2-(1,3-oxathiolane), dimethyl ketal or diethyl ketal,

14



by up to three fluorines; each Rerr] is independently fluoro or Rlerr];
.each Rerr] is independently Cerr]-Cerr] alkyl, Cerr]-Cerr] alkenyl,
Clerr]-Cerr] cycloalkyl, (err]-Clerr] 5 cycloalkyl)Cerr]-Clerr] alkyl,
Cerr]- C[err] é or Jerr]-Clerr] heterocyclyl, wherein oSy |
groups are op¥ T‘S/ substituted by 1 to 3 substituents independently

sel ected fromthe group consisting of nethyl, ethyl, trfluoronmethyl, and
hal o; each Rerr] is independently hydrogen or Rlerr]; each Rerr] is

i ndependent|ly hydrogen or R err], or whe® R err] and R err] are as
NR{err]R{err] 10 then Rferr] and Rlerr], can be taken together wth the
nitrogen to forma 5 to 7 nenbered ring (gtronally containing at | east one

addi tional het er ogeemRARddhs is independently hycsegenor Colo ik QRtiopallysubstituted
i ndependent | Yy Qb WrebhGdinks:al Kyl or -(CRlerr]Rlerr])[err]Rerr] wherein n
0-to 2 and d - | kyl ti |
Iszbst i '?ut egnby 16%‘1'3&2&)@31"&%5'%? duﬁge?ef%geﬁt I § sglr 2c?2dl ?pgm %al 0, nitro,
coré?no ;) NR[NR[ e ]r r] Rl eleadh ng(.e)ﬁepéwdemlm-eg akyl, C(-O) Renylr CRCe lcyc}looa)lkyl, (C,y-C,
er epr err err err
AR o1 1] /) Q¥ BPRIEs Al Cty i Byt wf PRt o de
C(NCN) NR[ err ]dﬁ!iemaﬂy substituted by 1 to 3 substituents independently selected from the group
C(NCN)S(C[er QL Et@ﬁi}@l} fl.r]-Clerr] alkyl),
NR[ err N err err err err] al kyl
S(R[O) [ e]r ?]( ( g[\l)err] ee@r ]a demrwwgqnﬁgz to] Zq ] .
NRlerr] (O C(O NR[esar h,BﬂﬁhaApenaﬁhﬁmwn%Q) 6K, R{rWhre]w R, téHcﬂiQ'abHas mmnl,qzol yl,

oxazol yl, ys)yrazol , triazol tetrazolyl, and Cerr]-Cerr

opt i onal | ¥ sdhen o sd Fonbar oo foken togetecwith fhgdyitroged-toJom & 5 o msraérre#a[ err]
is i ndependernnbxbp%mw ]:orﬁa-ﬁrh ]at 1exst baah&arhonapwmdﬁom wwéa o O, mrnaml yl,

Sl e e e AL i 90

IS i ndependerﬂ,l, ;ndIi{ndaCr-p, atkyl E[eemptﬁ:nally[sebst;utecsbm taCB s’z)lﬂtltuenqs indeplendertiR err ],

N
g((YgNE[[SrHﬁ[ err %P{%&Wﬁ%&w Ii?\(I %%Mﬁ” ’A@rrﬁﬂ'{[err]
C(NR[ err] J&R[ )é‘ﬂi'rﬁm'qmv )ﬁ)dNR[fé'ﬁaﬁF JNE4-C, C(alion) NFE
g(.R[ Sr\l) ]S(R[ Cer ?]Ac & :gg:fr,n C'R{(ﬁbnjs}?{:eclm)qm cméﬂ?@rt:rbf?&mrrr hﬁﬁb@mﬂmnﬁn,o,
CRlerr] R err] 1%61"?‘!') Q‘ﬂ{ (g},ﬁ Fqlw)r‘]’m'ér"r'fﬁ"e?rTN?Q‘Q)F(O)NR"R'O-
CRlerr]Rerr ]NRLerO)d:@() ﬁhﬁfd@l.lm‘aakﬁﬂfd)&ﬁﬂmm tria26letetrbiiyt dnH C,-C
CRlerr]Rerr] err err] hree fluorines:
CRlerr]Rerr] 8?? [gn& iy fhree fluorines;

CRlerr] RE20r] NR[ ereaF'C(R?R['er'nM@héem!V) €4-C} enyripalkyle pyfidil lpytimidyk epyrazoifd.y|
ey o Bl B ol TR, Moo St
thiazolyl, qumolmyl naphthyl or phenyi;
each R,, is independently OR, or R,,;
Rig is H, C(V)R,,, COR,,, C(Y)NR;R,,, CN, C(NR;)NR,;R,,, C(NOR,R,,,
25 C(O)NRgNR,C(O)R,, C(O)NR,NR,,R,,, C{NOR,,)R,, C(NR;)NR,,R,,, C(NR, INR,R,,,
C(NCN)NR,,R,,, C(NCN)S(C,-C, alkyl), CR,R,,OR,,, CRR,;SR,,, CR4R,;S(0).R;e
wherein n is 0 to 2, CR,R,,NR,R,,, CR,R,NR,;SO,R,;, CR,R,,NR,,C(Y)R,,,
CR,R,,NR;;,CO,R,;, CR,R,(NR,;C(Y)NR,;R,,, CR,R,NR,,C{NCN)NR,,R,,,
CR,R,(NR,,C(CR/;NO,)S(C,-C, alkyl), tetrazolyl, thiazolyl, imidazolyl, imidazolidinyl,
30 pyrazolyl, thiazolidinyl, oxazolyl, oxazolidinyl, triazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, wherein said heterocyclic groups are optionaily substituted by 1 to 3 R,,
substituents;

R, is -C(O)R,,, -C(O)NRR,,, -S(O),R,s, or -S(O),NR,R,,;



t hi adi azolyl, wherein sald het erocycllc groups are optionally substitut ed
by 1 to 3 R[err] substituents; Rerr] is -C(ORerr], -CONRRerr],
-S(Oferr]Rerr], or S(O)[err]NR[err]R[err] VO 97/ 42174

PCT/ 1 B97/ 00323 - 6 each Y is independently =0 or =S; and, Z is =0

=NR[ err], =NER74MIEN)[err], =CRlerr]CN, =CRlerr]NJerr], PCT/IBY7/00323
=CR[err]CJerr]Rerr], CR[err]C(O)NR[err]R[err],
:C(Cl\l)0qerr](c:[err]-c:[err] al kyl) or =C(CN)C(ONR[err]Rerr]. The
invention also relates to internedi ates .ghat are useful in the preparation
of 5 compounds of fornmula | including conpounds of the fornula: 20

[err] wherein X is bromo, -C(OQ(Cerr]-CJerr] alkyl), -CH2CN, carboxy,
-CH err] OH, or C{dé)\wlsmﬂhp&dmﬂyla[@br#Samd defined as | ndicated above for
t he conpound of f I 1. "h he unl herw se
i ndi cated, means ?I uor?)) e 61’0 ‘i{)dr@jrr[)@ée ’bdoeﬁghéferré ﬁaf‘cﬁ?gﬁl are
fluoro, chl oFGRHPINAFHD. =IENICO,(C,-CTialkyh or FC(GNIGIPINR,Bs. used herei n,

unl ess ot herw se mdh\aﬂ.s.ql alsb ?&Lt'é@‘i‘&|%U&|%§%£HW§%&EWthQEF€pQ%EPQP
radi cal s havg‘gg st raw? or branched nvoieties term oxy", as used
herein, ufle ?&"Pﬁdl"l%w °?"ﬂ’?,‘?'-lﬁ'd§§fﬂ395?m'a groups wherein "al kyl "
is defined above. The term "al kenyl", as usedyherein, unless otherw se
i ndi cated, includes 30 unsaturatesd aI kyl gr %})s havi ng one or nore double
bonds wherein "al kyl" is defined O 97/ 42174
PCT/ 1 B97/ 00323 XXXX
X N
10 ]
' R
and
Ry
15
CN |
N~ "
|
R
XIX
20
wherein X is bromo, -C{O)O(C,-C, alkyt), -CH,CN, carboxy, -CH,0OH, or -C(O)H,
and R and R, are defined as indicated above for the compound of formuia 1.
The term "halo”, as used herein, unless otherwise indicated, means fluoro,
chloro, bromo or iodo. Preferred halo groups are fluoro, chloro and bromo.
25 The term "alkyl", as used herein, unless otherwise indicated, includes saturated

monovalent hydrocarbon radicals having straight or branched moieties.
The term *alkoxy", as used herein, unless cotherwise indicated, includes O-alkyl
groups wherein "alkyl" is defined above.
The term ‘alkenyl®, as used herein, uniess otherwise indicated, includes
30 unsaturated alkyl groups having one or more double bonds wherein “alkyl® is defined
above.



-7- The term "cycl oal kyl", as used herein, unless otherw se indicated,
_includes saturated nonoval ent cycl o hydrocarbon radical s including

cyclobutyl, cyclopentyl and cycloheptyl. The term"aryl", as used herein,
unl ess otherw se indicated, includes an organic 5 radical degd dosAM an
aromatic hyer?&?’ﬁ’d?’f‘ by removal of one hydr ogen, such as pheny

napht hyl. The term "heterocyclyl", as used herein, unless otherw se

i ndi cated, includes aromatic and non-aromati c heterocyclic groups
cont ai ning one or nore heteroatons each gelected fromO0O, S and N. The

het erocycli c groups include benzo-fused ring 10 systens and ring systens
substituted with an oxo noi et Wth reference to the R4 substituent of

formula la, the C[TélPrtFmC['QMcPP?'/‘ﬁ%t%? year hereing upless @iherwise dndieateds dnqlydeshe

Clerr]-Clerr ]saalrkaéh nidhSvdleri? ¥ydo w&sm aancauprreﬁﬂrr@lﬁymobayncafcme dngn  An
exanple of a C3 eterocycllc group is thiazolyl, and an exanple of a (ferr]

het erocyclic ‘E}'Fl?ﬂﬁP‘Vs qui nol i nyl . Exanpl es of non-aromatic heterocyclic
groups are pyrrol iwlubwh"am heniset RereinOnIpSOdthewiselidicdtéd, Mithides ah ofaniend

r | . f t I i di nyl,
A T (A
furyl, thi enyﬁhenyls:ompmhyll and thiazolyl. Heterocyclic groups having a

fused benzene 1 NopleNGkARBELEH! SAGONharelf ik ShGLARflbsiod RHITLs! ©

specifically recit or cover as subs conpoun
fornul a 1, itarpmati;mand senargmatie hetardeyeligigrotpsceantainieg onepr mtmh«gpetoWycl ic

groups are i niRdGfbotelitom d, & afdRIMPHHe hdté}oémc GRdupa ihdide Bénzbli@sed ring

substituent R4, the term "thiazolyl" includes 2- or 5-thiazolyl; "the
term"inid8z o’rVy"Te""ﬂ' #nd ingesystems substituted with; o 9% Sﬂ"‘et! hW"héPfﬂfenﬁ?/F‘h I@tl "

i ncludes 3-, gibsieRt d?YJrﬁiu&' ] thetd'l.fctﬁiéfbéybﬁéléﬁdub' cani BECAtHEREd & the B,-C5)
5- oxazol yl ; e term" sog@zol soxazol yl a(pd o)

25 on. Li kevag@é STPYP (i oa fqgﬁﬁt?roﬁ'%?mg'ubetmtawerh SxpREe of, 1
"pyridyl" i nchatetesyche groSip lﬂhﬂaomyanc[bd exampi of &/ Cythetaropelingivupfs duinolimyi.a |

i ncl ude_t hos eehehal § B alcindhc HBHbySio hblfbs'sPd BYH AR bipbREH; Wbrfcid ) 2n

Rlerr] are cis a _
15 thiomorpholino and piperazinyl. Examples of aromatic heterocyclic groups are

pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl,
isoxazolyl and thiazolyl. Heterocyclic groups having a fused benzene ring include
benzimidazolyl.
Where heterocyclic groups are specifically recited or covered as substituents for
20 the compound of formula i, it is understood that all suitable isomers of such
heterocyclic groups are intended. Thus, for example, in the definition of the substituent
R,, the term “thiazolyl" includes 2-, 4- or 5-thiazolyl; the term “imidazoly!l" includes 2-, 4-
or 5-imidazolyl; the term "pyrazolyl" includes 3-, 4- or 5-pyrazolyl; the term “oxazoly!
includes 2-, 4- or 5-oxazolyl; the term "isoxazolyl" includes 3-, 4- or 5-isoxazolyl, and so
25 on. Likewise, in the definition of substituent R, 4, the term "pyridyl® includes 2-, 3- or 4-
pyridyl.
Preferred compounds of formula | include those wherein R, is a group of the
formula (la) wherein R, and R are cis as follows:

30



30 WO 97/ 42174

PCT/1B97/ 00323 -8- [err] O her preferred conpounds of fornula I include
those wherein Rerr] is a group of the forrmula (1a) wherein the dashed line
represents a single bond and Rlerr] and Rlerr] are 10 cis. Other preferred
conpounds of WQ¥A317%4 | incl ude those wherein Ris cycl ohexyl"FTWc?Rﬁﬂéntyl, -
nmet hyl enecycl opropyl, isopropyl, phenyl or 4-fluoro-phenyl. Qher preferred
conmpounds of formula | include those wherein Rerr] is CJerr]-Cerr] alkyl
optional |y substituted by up to three flugrines, and, nore preferably,
those wherein Rlerr] 15 is ethyl. Oher preferred conpounds of formula I

I ncl ude those wherein R err] is a group of forrmula (1a) wherein the dashed
line represents a single bond. Qthgr preferred conpounds of formula |

i nclude those wherein Rerr] is a RE formula (1a) wherein the dashed
|l ine represents a single bond and cyano. 20 O her preferred
conpounds of formula | include thog€ ein R is a group of formula (1la)
wherein the dashed |ine represents pe-plim mis 0 and Rlerr] is
hydrogen. Ot her preferred conmpoundg brmul a | i nclude those wherein
Rlerr] is & group of formula (la) whek€i n the dashed line represents a
single bond and R err] is carboxy,RZ5 -RLerr]OH, or -CHerr]C(ONHerr].
Preferred conpounds of formulas X, XV, and Xl X include those wherein
Rlerr] is ethyl. Oher preferred conpounds of formulas X and Xl X | ncl ude
those wherein ‘R i SOthF prefdred| compbah@dsiiditlula INMSIiE tREROMIGER R YA group of

' sopropyl, phﬁlg%l)m%’la ﬁ-)f \lchgrrei%-tRQ %lel'led line represents a single bond and R, and R, are

10 cis.

Other preferred compounds of formula | include those wherein R is cyclohexyl,
cyclopentyl, methylenecyclopropyl, isopropyl, phenyl or 4-fluoro-phenyl.

Other preferred compounds of formula | include those wherein R, is C,-C, alkyl
optionally substituted by up to three flucrines, and, more preferably, those wherein R,

15 s ethyl.

Other preferred compounds of formula | include those wherein R, is a group of
formula (la) wherein the dashed line represents a single bond.

Other preferred compounds of formula | include those wherein R, is a group of
formula (la) wherein the dashed line represents a singie bond and R, is cyano.

20 "~ Other preferred compounds of formula | include those wherein R, is a group of
formula (la) wherein the dashed line represents a single bond, m is 0 and R, is
hydrogen.

Other preferred compounds of formula | include those wherein R, is a group of
formula (la) wherein the dashed line represents a singte bond and R, is carboxy,

25 -CH,OH, or -CH,C(O)NH,.

Preferred compounds of formulas X, XIV, and XIX include those wherein R, is
ethyl.

Other preferred compounds of formulas X and XIX include those wherein R is
cyclohexyl, cyclopentyl, methylenecyclopropyl, isopropyl, phenyl or 4-fluoro-phenyl.

30 Specific preferred compounds include:

1-(1-Cyclopentyl-3-ethyl-1H-indazol-6-yl)-4-oxo-cyclohexanecarbonitrile;
Trans-4-cyano-4-(1-cyclopentyl-3-ethyl-1H-indazol-6-yi)-cyclohexanecarboxylic
acid methyl ester;



30 Specific preferred conpounds include: 1

_-(1-Cycl opentyl -3-ethyl -1Hi ndazol - 6-yl ) - 4- oxo- cycl ohexanecarbonitril e;
Trans- 4-cyano4- (|l -cycl opentyl-3-ethyl-1

H i ndazol - 6-yl ) -cycl ohexanecar boxylic acid nmethyl ester; 74
PCT/ | B97/ 003200 9742174 | Pt ez}

Ci s-4-cyano-4- (| -cycl opentyl -3-ethyl - 1Hi ndazol - 6-yl ) -cycl ohexanecar boxylic
acid nethyl ester; 1 -(1 -Cyclohexyl-3-ethyl-1

H i ndazol - 6-yl ) - 4- oxo- cycl ohexanecar boni tg.i | e;

C s-4-cyano-4-(1-cycl ohexyl -3-ethyl -1 Hindazol -6-yl)-cycl ohexanecarboxylic
5 acid nethyl ester; Trans-4-cyano-4-(1-cycl ohexyl-3-ethyl-1

H-i ndazol - 6- yl ) - cyCdhyarme soytiopentyi-8-ethwi- 1it-indezil 8-yl esyclohexat earbbxygliza nasidl - ( 1

- cycl ohexyl - Bhg{r{})l'és'tgr H i ndazol - 6-yl ) -cycl ohexanecar boxylic acid; 10

Tr ans- 4- cyano- 4- -cycl ohexyl -3-ethyl -1

H-i ndazol - 6- yl ) - cyl-theyaehesy By Hdndazpleb-yliHM-oxepydiahiessnscarbopitrigi] - 1

H i ndazol e- 6-yl ) - Chﬁm%ygbfd-ﬁ!@i}é}cft%h?i@é(ﬁh-@hﬁ%@d&@l-&ﬂf—%ﬂhﬁ&iﬂe@ﬁboxyﬁc
Ci s-4-Cyano-4-(1-( c'%‘/cl ohexyl-3-ethyl)-1
H i ndazol - §- yPyd MRMBRERBnecar boxyl i ¢ acid 15 anide; and,

Tr ans- 4- Cyano- 4- ( 1Trah$4-64aR62(}-tyciohekyh3-ethyldi H-indazol-6-vi)-cyclohexanecarboxylic acid
H i ndazol - 6-y![ﬁ -cycl.ohexanecar boxylic acid am de. The phrase
" phar maceut i ¢ q@%ﬁ%ﬁ‘ept able salt(s)", as used herein, unless otherwise
i ndi cat ed, i ncl ude€issiadyafo-ai(1-ayxicheryldretiihs HindazokEd)-o¥tichexdriRgarboxyic esent i n
20 the corrpog&g_s of fornula 1. For exanple, pharnaceutically acceptable
salts include ™

10 Trans-4-cyano-4-(1-cyclohexyi-3-ethyl-1H-indazol-6-yl)-cyclohexanecarboxylic

acid;

1-(Cyclohexyl-3-ethyl- 1 H-indazole-6-yl)-cis-4-hydroxyimethylcyclohexane
carbonitrile;

Cis-4-Cyano-4-(1-(cyclohexy!-3-ethyl)-1H-indazol-6-yl)-cyclohexanecarboxylic acid

156 amide; and, |

Trans-4-Cyano-4-(1-(cyciohexyl-8-ethyl)-1H-indazol-6-yl)-cyclohexanecarboxylic
acid amide.

The phrase "pharmaceutically acceptable salt(s)", as used herein, unless
otherwise indicated, includes salts of acidic or basic groups which may be present in

20 the compounds of formuiaf. For ekample, pharmaceutically acceptable salts include
sodium, calcium and potassium salts of carboxylic acid groups and hydrochloride salts
of amino groups. Other pharmaceutically acceptable salts of amino groups are
hydrobromide, suifate, hydrogen suifate, phosphate, hydrogen phosphate, dihydrogen
phosphate, acetate, succinate, citrate, tartrate, tactate, mandelate, methanesulfonate

25 (mesylate) and p-toluenesulfonate (tosylate) saits.

Certain compounds of formula | may have asymmetric centers and therefore
exist in different enantiomeric forms. All optical isomers and stereoisomers of the
compounds of formula |, and mixtures thereof, are considered to be within the scope
of the invention. With respect to the compounds of formula 1, the invention includes the

30 useof aracemate, a single enantiomeric form, a single diastereomeric form, or mixtures
thereof. The compounds of formula | may also exist as tautomers. This invention
relates to the use of all such tautomers and mixtures thereof. '



sodi um cal cium and potassium salts of carboxylic acid groups and

‘hydrochl oride salts of am no groups. Other pharmaceutically acceptable
salts of am no groups are hydrobrom de, sulfate, hydrogen sulfate,
phosphat e, hydrogen phosphate, di hydrogen phosphate, acetate, succinate,
citrate, tar ?3?’%2,"1 actate, mandel ate, methanesul fonate 25 PAHBEIM3) and
p-tol uenesul fonate (tosylate) salts. Certain conpounds of fornula 1 may
have asymmetric centers and therefore exist in different enantioneric
forms. Al optical isonmers and stereoisqgers of the conpounds of fornula 1,
and m xtures thereof, are considered to be within the scope of the

I nvention. Wth respect to the conpounds of formula 1, the invention

i ncl udes the 30 Theredentinverttiontutheraelatendd e phaanadeatianl composiiion faor #egl €

di G j f f I I
o oo exi ot dhinihh BonBEoRtalistér s (bRE[ G2 v o I crofTRAb riRbr nefelleBiaer. 1™
t aut onmer s ar(dNR) taimammal epmpfising a pharaadeuticaiy effective amount of a compound
PCT/ 1 B97/ 00 =30 ' ' ; t

3edordiry td 'BrmRli& SIE Br hgﬂﬁﬁ%ﬁ&hw{x g?d'egf]ﬁké“tsgﬁ.t‘\&eai and GPDE)

phar maceuti cal corfposition for the Itro osphodi est'er
type 1V of tRharpaesytieally gaceptable p@ffiehecr osis factor (TNF) in a manmmal

]g:ormr: Si 29 a phamrv]&acsa&é&a{nwnt{ahf ﬂﬁth?elgtFQ%t r?&teﬂmaomf?omedg%ﬁghdwg to
ormula 1, or a rmaceus | y acc abl e sa ereof, and a

phar maceut i CPJPF?'E') %P%{nggg’lpﬁ'gl"? S@Hﬁ“ﬁ‘f"é’%ﬁﬁ"ﬂ%@ﬁ‘f’f’ﬂﬁ tactar (FF) BYel at es
to a net hod ddafinistering ttha pafient an eifedtive apioari ¢fx esngsctnt RBEYrdingR6 fdnviul( | t he
production of .tunor necrgsi s factor NE) by administering to a patient an
ef fective an%uan‘? Wa%euﬁgﬁ%&ﬁﬁ%ﬁc%%g?@%ﬁrg&o{.o formula | or a pharnaceutically
accept ablte salt tTherpeedent if¥ention furthefhelates s arpharmacenticab norhposifivey for tHeat es t o

R P! e gl B 8 S, B VLA L el BT

spondyl i ti s,anbgtissheuntatpid; spondyids.cesteqarthritish and jother arityitici eanditionss repsis,
septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, acute
respiratory distress syndrome, cerebal malaria, chronic pulmonary inflammatory

16 disease, silicosis, pulmonary sarcoidosis, bone resorption diseases, reperfusion injury,
graft vs. host reaction, allograft rejections, fever and myalgias due to infection (e.g.
bacterial, viral or fungal infection) such as influenza, 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, pyresis, multiple sclerosis, type 1 diabetes mellitus,
autoimmune diabetes, systemic lupus erythematosis, bronchitis, chronic obstructive
airway disease, psoriasis, Bechet's disease, anaphylactoid purpura nephritis, chronic
glomerulonephritis, inflammatory bowel disease, leukemia, allergic rhinitis, or dermatitis,
in a mammal, comprising a pharmacsutically effective amount of a compound

25 according to formula |, or a pharmaceutically acceptable salt thereof, together with a
pharmaceutically acceptable carrier.

This invention further relates to a method of treating or preventing the foregoing
specific diseases and conditions by administering to a patient an effective amount of
a compound according to formula | or a pharmaceutically acceptable salt thereof.

30 Certain "aminal" or "acetal”-like chemical structures within the scope of formula
| may be unstable. Such structures may occur where two heteroatoms are attached
to the same carbon atom. For example, where R is C,-C; alkyl substituted by hydroxy,
it is possible that the hydroxy may be attached to the same carbon that is attached to



septi ¢ shock, endotoxic shock, gram negative sepsis, toxic shock syndrone,
~acute respiratory distress syndronme, cerebal malaria, chronic pul nonary
inflammatory 15 disease, silicosis, pulnonary sarcoidosis, bone resorption
di seases, reperfusion injury, graft vs. host reaction, allog

rej ections, f&Q¥43H4 nyal gi as due to infection (e.g. bacter?a.énxﬂqgé or
fungal infection) such as influenza, cachexia secondary to infection or

mal i gnancy, cachexi a secondary to human acqui red i mune defi ci ency syndrone
(AIDS), AIDS, HV, ARC (AIDS rel ated conpiiex), keloid formation, scar
tissue formation, 20 Crohn's disease, ulcerative colitis, pyresis,
multiple sclerosis, type 1 diabetes nellitus, autoi mune di abetes, systemc
| upus er yt hendbebitregerh atore fiomi whichc Rrestends.o 48 taube upderatopddat suete HRstable

psori ast s, BeClgipotindl 618 #dPwitfin 3R WoBE bPInd phebeRtipferliBANT I 1 s, chroni c

gl omrerul onephrltrs, 1nflanmatory bo di sease, leukema, allergic
rhinitis, or dermatitis, in a mammal, conprising a pharnmaceutically

ef fective amount of a conmpound 25 according to formula I, or a
pharrmaceutically acceptable salt thereof, together with a pharnaceutically
acceptable carrier. This invention further relates to a nmethod of treating
or preventing the foregoing specific diseases and conditions by

adm nistering to a patient an effective anount of a conpound according to
formula | or a pharnaceutically acceptable salt thereof. 30 Certain
"am nal " or "acetal"-1ike chem cal structures within the scope of fornula I
may be unstable. Such structures nmay occur where two heteroatons are
attached to the same carbon atom For exanple, where Ris (err]-Cerr],

al kyl substituted by hydroxy, it is possible that the hydroxy may be
attached to the sane carbon that is attached to WO 97/ 42174

PCT/1B97/ 00323 -11- the nitrogen atom fromwhich R extends. It is to be
understood that such unstabl e conpounds are not within the scope of the
present invention.



WO 97/ 42174 PCT/ 1 B97/ 00323
-12- Detailed Description of the Invention The follow ng reaction schenes

14 illustrate the preparation of the conpounds of the present invention.
Unl ess otherwi se indicated, R and R err] in the reaction schenes are
defined as aWeWa421% Schene 1 [err] WO 97/ 42174 PCT/IBI7/00323

PCT/ 1 B97/ 00323 -13- Schene 1 continued [err] WO 97/ 42174
PCTf 1 B97/ 00323 -14- Schenme 2 [err] WO 97/ 42174
PCT/ 1 B97/ 00323 -12-

Detailed Description of the Invention
The foliowing reaction schemes 14 illustrate the preparation of the compounds
of the present invention. Unless otherwise indicated, R and R in the reaction schemes
are defined as above.

5
Scheme 1
Ry Ry Ry
NO NH
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30



-15- Schenme 3 [err] WO 97/ 42174
PCT/ 1 B97/ 00323 -16- Schene 3 continued [err] WO 97/ 42174
PCT/ 1 B97/ 00323 -17- Schene 3 continued [err] WO 97/ 42174

PCT/ 1 B97/ 00323yl Sapghene 4 [err] The preparation of conpounds of fornul a
SW _ : .
| can be carri ed&%t'ftz by one skilled in 30 the art according t SCTAR 790323y o

of the synthetic nethods outlined in schenes 1-4 above and the exanpl es
referred to below. In step 1 of schenme 1, the carboxylic acid of fornula
11, which is avail able from known comrerci@ sources or can be prepared
according to nethods known to those skilled in the art, is nitrated under

st andar d
Scheme 1 continued

I
N~ : e
H
OCH, OCH, )
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20



WO 97/ 42174 PCT/ 1 B97/ 00323
-19- conditions of nitration (HN(Jerr]/Herr]SJerr], Olerr]C and the
resulting nitro derivative of fornmula Il is hydrogenated in step 2 of
schenme 1 using standard hydrogenati on nethods (Herr]- Pd/c:5ﬂ§55 fssure)
at anbi ent t M2k ¢ (20-25[err]C) for several hours (2-18 ur'g%E 0
provi de the conmpound of formula IV. In step 3 of schene 1, the am no
benzoic acid 5 of fornmula IV is reacted with a base such as sodi um

car bonat e under aqueous conditions and geatly heated until nostly

di ssolved. The reaction mxture is chilled to a | ower tenperature (about
O[err]C) and treated with sodiumnitrate in water. After about 15 m nutes,
the reaction mixture is slowy transfeSchemet2y an appropriate contai ner
hol di ng crushed ice and a strong acid such as hydrochloric acid. The
reaction m xture 10 is stirred for 10-20 m nutes and then added, at

anbi ent tenperature, tF a solution of excgss t-butyl thiol imgn an aprotic
sol vent such as ethg ! The reaction miktbre is acidified 86 a pH of 4-5

Na[err] CO®rr], andl{he reaction mixt Kbl owed to
tenperature for X3 hey ‘ A
fol lowed by filtrdhtion

{r at Nﬂg‘oi ent

S~ xture,
: V. In step 4 of
schene 1, the sul¥dezof fornula Vi gpverted to the zespondi ng
i ndazol e carboxylicYacid of fornmula VITby reacting the sgffide of fornula V
with a strong base, Apreferably potassi imt-butoxide, in g nmethyl sulfoxide
(DMSO) at anbient té&hperature. After sPfrring for several®hours (1-4
hours), tH® reaction mixture is acidified 20 with a strong acid, such as
hydrochloric or sulf&dric acid, and th&dlextracted using %Xbhlenti onal

nmet hods. In step 5 of schene 1, the indazole carboxylic acid of fornula VI
is converted to the corresponding ester of formula VII by conventional

met hods known to those skilled in the art. In step 6 of sdhene 1, the

compound of formula VIII is provided through al kyl ation off 3 he ester of
formula VIl by subjecting the ester to
15
R R
1 4 1
IN k
20 Br N// Br N//
| H
XV R
5 X1v
25



25 conventional al kylation conditions (strong base/various al kyl ating
agents and, optionally, a copper catalyst such as CuBr2) in a polar aprotic
sol vent, such as tetrahydrofuran (THF), N-nethyl pyrrolidinone or

di et hyl f or mam ), at anbient or higher tenperature (25-200[err] O)

f or about 6-22Hﬁ$g&9%$eferably about 12 hours. In step 7 of s&f& 7@FL?he
conpound of forrnmula VIII is converted to the correspondi ng al cohol 30 of
formula I X by follow ng conventional nethods known to those skilled in the
art for reducing esters to alcohols. Prefet&ably, the reduction is effected
t hrough use of a netal hydride reducing agent, such as |ithium alum num
hydride, in a polar aproptic solvent at a | ow tenperature (about Of[err]C).
In step 8 of schene 1, the al cohol of f&chemasd| X is WO 97/ 42174
PCT/ 1 B97/ 00323 -20- oxidized to the correspondi ng al dehyde of formula X
according to conventional nethods known to those skilled pn the art. For
exanpl e, the oxidation can be effected X hroug of a gatal ytic anount of
t et rapr opyl anmoni um perrut enate ajd execesseN | moryphol i ne- N-oxi de, as
described i J. Chem Soc., Chem Comun., 1 1 9R7). in an anhydrous
sol vent, preferably nethylene chloride. Schfnme 27proviides an alternative
met hod of preparing the al dehyde of formulacp In st 1 of schene 2, the
conmpound of forrmula XI is nitrated using conventional™nitration conditions
(nitric and sulfuric acid) to provide the conpo;g?lof formula XI1. In step
2 of schene 2, the nitro derivative of formula XI'I' 'is reduced to the 10
correspondi ng amne of fornmula Xl according to;conventional nethods known
to those skin led in the art. Preferably, the compound of formula Xl is
reduced to the amine of fornula Xl Il using anhydf@us stannous chloride in
an anhydrous aprotic solvent such as ethanol. In|[step 3 of scheme 2, the
am ne of fornmula X1l is converted to the correspondi ng i ndazole of fornula
XI'V by preparing the correspondi ng di azonium 15 ¥fl uoroforates as descri bed
in AL Roe, Organic Reactions, Vol. 5 WIley, New York, 1949,

R,

15 CN
H,CO
20 H3C0 0
XVII
25
3

30 : XVIII



pp. 198-206, followed by phase transfer catal yzed cyclization as described
n R A Bartsch and I. W Yang, J. Het. Chem 21, 1063 (1984). In step 4
of scheme 2, al kylation of the conmpound of forrmula XIV is performed using
standard net hods known to those skilled in the art (i.e. S%Fﬁ B@gg, pol ar
aprotic sol W¥74k4 an al kyl halide) to 20 provide the N Gﬁg

conpound of fornmula XV. In step 5 of schene 2, the conpound of fornula XV
is subjected to netal hal ogen exchange enpl oying an al kyl lithium such as
n-butyl lithium in a polar aprotic solygnt, such as THF, at | ow
tenperature (-50[err]C to 100C (-78[err]C preferred)) followed by quenching
with DVF at | ow tenperature and warm ng to anbi ent tenperature to provide

t he al dehyde 25 conpound of fornBtiseme 3 Sotittwred 3 i | | ustrates the
preparation of a conpound of formula XXII which is a conmpound of formula I
wherein Rerr] is aring noiety of formula (1a). kn step 1 of schene 3, the
al dehyde noi ety of the conpqynd of forpuRa X is cohverted to an appropriate
| eavi ng group, such as a haljpgen, B¢ or ghot her | eaving group
famliar to those 30 skillggd i nAghe Ql | ged by reacting the

resul ti ng®conpound wi HaCdbdi um i a PNl ar sol vent such as DVF to
provi de the conpound of formnul g In step of schene 3, the conpound of
formula XVI is reacted underg#a conditions"with nethyl acrylate (or
related derivatives depending on the Rerr] group to R¢dged) in an
aprotic WO 97/ 42174 4

PCT/ 1 B97/ 00323 -21- solvent such as ethylene glycol dinethyl ether (DVE) at
hi gh tenperature, preferably at reflux, to provide the conpound of fornula
XVIl. In®tep 3 of schenme 3, the compoung roRja XVl is converted to

t he compound of fornmula XVIII using a g hage, “ such as sodi um hydri de,
and a pol ar aprotic solvent, such at 5 el evated tenperature,
preferably at reflux. In step conmpound of forrmula XVII

i s decarboxyl at ed usi ng

15 XIX

Rl
20 CN '
N~ N
S :
@

25

XX

1 6
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conventional nethods, such as using sodiumchloride in DVBO at a
tenperature of about 140C, to provide the conpound of formula XIX. In step
5 of schenme 3, derivatization of the conpound of formula XIX to the
correspondi ng t N 2-ylidine 10 cycl ohexane carbonitrile of fornmula XX

i s done by reag)tolggjﬁ'g\%'th 2-lithio-1 ,3-dithiane. In step 6 of PSTHHE0333 { he
conpound of forrmula XX is converted to the correspondi ng ester of formul a
XXl using nercury (I1) chloride and perchloric acid in a polar protic

sol vent such as nmethanol. In step 7 of schene 3, the conpound of fornula
XXl is converted through hydrolysis to the correspondi ng carboxylic acid of
formula XXII using 15 a standard nethod of hydrolysis, such as using
aqueous sodi um hydroxi de in a pol ar Seheme3rcontinuedny of numerous exi sting
hydrol ysi s net hods known to those skilled in art ;as described in T. Geen
and P.G M Wts, Protecting Goups in@erganic Symtthesis, 2nd Edition (John
Wl ey and Sons, New York (1991)). c]h 1 steps described for schene
3 are analogous to the syntheti ed for the preparation of 20
correspondlgg cat echol - cont ai N PCT publlshed applications
WD 93/ 19751 and WD 93/ 174949. [Q her conpoundslof foggx | wherein R2 is

sel ected from noieties (R by (Ic) and Rl d) be prepared from one
or nore of the intermediatp conpounds described in schenes I-11. In
particul ar, the al dehyde ouCtQ{nula X or the keto conpound of 25 formula
XI X can be used to prepare various conpounds of formula 1. Any of the
various R2 noieties of fornmulas (la), (Ib), ((lc) or (Id) can be introduced
into one o omore of the internedi ate conmpou q§ referred to above using

synt heti c net hods provi ded for correspondi ng ‘non-i ndazol e anal ogs i n PCT
publ i shed applications WD 93/19748, WO 93/19749, WO 93/09751, WO 93/19720,
WO 93/ 19750, WD 95/03794, WD 95/09623, 30 95/ 09624, WO 95/09627, WO
95/ 09836, and WD 95/09837. For exanple, with reference to step 1 of schene
4, the carboxylic acid of fornmula XXII can be converted to the al cohol of
formula XXIl1 by reduction with various netal hydrides in a polar solvent
as describﬁg in Exanple 9, referred to below, and in accordance with

synt hetic

CN i

20
OH

XXI1
25



WD 97/ 42174

PCT/ 1 B97/ 00323

.-22- methods provided for correspondi ng non-i ndazol e anal ogs in PCT
publ i shed applications publication nunbers WO 93/19747, WO 93/19749 and WO

95/ 09836. Further,

formula XXI'V through conversion 5
conventional synthetic nethods,
amonia in an aprotic sol vent.

with reference to step 2 of schene 4,
acid of forP&A™BP4 can be converted to the correspondlng

lic
e of

t he car box

to an internediate acid chloride using
and then reacting the acid chloride with
Qt her carfgoxam de anal ogs of fornula XXV

can be prepared through reaction of the acid chloride internediate with

various prinmary or secondary am nes according to conventi onal

met hods known

to those skilled in the art and as deSeienieeql i n t he PCT published 10

applications referred to above.
prepared fromthe interne

O her conpounds of
nd of formula

formula I can be
XIX in accord with

synt heti c net hods provided,for correspondi ng non-
PCT published application eferred to above. Conp
wherein R2 is a noiety of fornula (la), and either
can be 15% prepared fromthe ketg nternedl-RQ of

such as THF, and excess
PCT published applicati_oR
anal ogs. Conpounds of |s a nD
Rl err] is hydrogen, i's COZ;IB
fromthe keto interngdi ate bf forrmula XX through
anhydri d80in the pfesente of a tertiary am ne base
the resulting trifllate wth (triphenyl phosphi ne)pa
monoxi de in the pBOdbence of an al cohol or amine to
conmpounds of formula | wherein R5 is - CO2CH3. The
can be hydrolyzed to obtaiXXIh¢ correspondi ng 25
by enpl oyi ng standard net hods for hydrolysis such

hydr oxi de i n agqueous net hanol /tetrahydrofuran. Suc
15
20

CN
0

25

HoN XX1V

The preparation of compounds of formula { can be
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bol ar aprotic sol vent,
fonam de as described in
hdi ng non-i ndazol e
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| &li um and car bon
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carried out by one skilled in

the art according to one or more of the synthetic methods outlined in schemes 14

above and the examples referred to below. In step 1 of scheme 1, the carboxylic acid

of formula if, which is availabie from known commercial sources or can be prepared

according to methods known to those skilled in the art,

is nitrated under standard



met hods are further described in PCT published application WO 93/19749 for
~correspondi ng non-i ndazol e anal ogs. O her conpounds of fornmula | can be
prepared fromthe internmediate conpound 30 of formula XIX in accord with
synt heti c net hods descri bed for correspondi ng non- indazole ShdaRnn the
publ i shed PCW‘AW’F’E‘atlons referred to above. Conpounds of fornula I
wherein R2 is a noiety of formula (la), Rerr] is hydrogen, and Rerr] is
hydr oxy, can be prepared through reaction of the internmediate of fornula
XI X with an appropriate WO 97/ 42174 -19-

PCT/ 1 B97/ 00323 - 23- reducing agent such as | i thi um bor ohydri de, di anyl
borane, lithiumalumnumtris but oxi de) , sodi um borthtdrl de in a

sui t abl e non-goeditiensRf nitcation M gaéﬁﬁoasoicba"qﬁhﬁﬁﬁﬁ'ﬁ%Q nitko gduative g f°6?‘"a
al cohol . Compigs@irsgenites i/tap b onbetenien [ing Standard hedrageriatibn higthods (H

ot epar ed by P URAhHEpLirL srplrtdomeeratis 2Pape o Savere ol #@%@5 um
salt, such asSopmvide thecdropoumdief fomnllayV.alm sbep mgdchcberhb orthd @mino énzwit agilani ne
nyar oohl or ey ol B FSEIEFWA £ Bikd'Bdy 0 RAK AT HIEbASe hapF oRRRDT | 21 °

sol vent such as oun erein
Rerr] is a mmdmyns)ﬁndgmﬂuhaatbdunﬂmm desolmqid Weeeaqllon snixtyndriogled toan be

prepared by rg@%& x@ﬁ‘pte.lzmrs @a[b'aa{s@%%aqrealeemlsoewatmtw Whief Aﬁe& Bb&u ] =

OH, Rerr] a co an azadi carb te ester In the presence

of an inide pétas the aPécm Mg w'%hé@nﬂwr%ﬂhﬁn APpmRIRteccartaingnt
such as et hanliding-eiiErsdEsar a tfdngdciti duchas h Rg:rgcrﬁ’éﬁé&d |'ﬁhe&eé3ﬂbﬁh%d&fe

reacting He ia?ﬁv%%aﬁ@?ﬁmmp%ﬁ b P 7 RPDIY (oA

bt SrpevBL DR such
as nesyl ate, dxosss Byl thibDif 412 aproti€ BbRéntnstich st dihaholle IThb réddtibn Ghixtlife is
T o nclg R o P RARR o0 e BBl e o,
reacting the ayeoesiatdh, andihesacion(rfdure i allowidid)to stit 41 ambizotisinperaisire for
phosphi ne, SUL8hags! RGBS brine to the reaction mixture, followed by filtration, provides the

15 suifide 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 the sulfide of formula V with a strong
base, preferably potassium t-butoxide, in dimethyl sulfoxide (DMSO) at ambient
temperature. After stirring for several hours {(1-4 hours), the reaction mixture is acidified

20 with a strong acid, such as hydrochloric or sulfuric acid, and then extracted using
conventional methods. in step 5 of scheme 1, the indazole carboxylic acid of formula
Vi is converted to the corresponding ester of formula VIl by conventional methods
known to those skilled in the art. In step 6 of scheme 1, the compound of formula Viii
is provided through alkylation of the ester of formula Vil by subjecting the ester to
25 conventional alkylation conditions (strong base/various alkylating agents and,
optionally, a copper catalyst such as CubBr,) in a polar aprotic solvent, such as
tetrahydrofuran (THF), N-methylpyrrolidinone or dimethylformamide (DMF), at ambient
or higher temperature (25-200°C) for about 6-24 hrs, preferably about 12 hours. In step
7 of scheme 1, the compound of formula Vill is converted to the corresponding alcohol
30 of formula IX by following conventional methods known to those skilled in the art for
reducing esters to aicohols. Preferably, the reductionis effected through use of a metal
hydride reducing agent, such as lithium aluminum hydride, in a polar aproptic solvent
at a low temperature (about 0°C). In step B of scheme 1, the alcohol of formula IX is



phosphi ne, and an azi docar boxyl ate ester in the presence of thiolacetic
acid followed by hydrolysis of the resulting thiolacetate. Furthernore
conpounds of this structure 20 wherein R4 is hydroxy can be interconverted
usi ng a standard al cohol inversion procedure known to those skilled in the
art. The for¥@8M7conmpounds of formula | wherein R2 is a RSBy 8923% or nul a
(la), Rerr] is hydrogen, and R4 is hydroxy, -SH or -NH err], can be
converted to various other conpounds of fornmula | through one or nore

synt heti c net hods described in PCT publi2hed applications WD 93/ 19751 and
WO 25 93/19749 for correspondi ng non-indazol e anal ogs. Conpounds of
formula | wherein Rlerr] is a noiety of fornmula (la) and the dashed |ine

i ndi cates a exdidiged Wodhel Ooa’ﬁsmdmgepldewef eloformude X receondingi tot eonventiamahul a

XI X by foll t
y fo OWeﬂﬂdQRRoﬁﬂﬁB eéag%al Pl |n PE%JE{ ggﬁaufoﬂremsegﬁ ation

of correspondi ng non-1n applitcation
93/ 19720. CotMrHgRYsesf a gatalicamgunt mmmvmw PP'S‘“&“%F@! gxcgss Nor nul a

\(NL a), and R %andhd;ihw-éx&ﬁ %stdaeeﬂbédogm Festient. (Bd;cO][(ﬂ\eth cﬁémmﬁﬁli ehEds i
erein S. as ined above, can be prepared fromthe corresponding
ketone in R% héﬁ Jaincangn Sﬁ‘r'ﬁlsav%"tb@'lamg’ Y5he ciPridisr e synt heti ¢ met hods
provi ded for corrscheaed pgvidenan aitbaaative mettitdad préparift the tdehidd ¢tdormula
application

o7/ 421
neR | 71 00353 M S8 1 L s5eme 2t campgpng ghisEnva ! I5snitraded,ising porysational,
Rierr] is a nivatidn/caidiioos initria apdautfarittadd)eo rp]'o\dtmltha[cemp}auﬂd ef foftgla Xlioget her

as =Rlerr] Cﬁ.n{z BY 6P 8Lifind 22 Thd Nfird el &' Brdlua’ £ X! Bagled 1Ll N
one or nore syn etlIc ne OdS provi ae prep ara IOI’] correspondl ng
non-i ndaZ8 ecqmpeg@na ﬂnlnevffpcmmlaKW@scqppmt@mnvemiamm@hqc&:mwnmhose

Conpounds  of iRk tike ant. \Mﬂ@i&m‘{] e ESmBouRYd &l dmitia inpfsr}u&ieeﬁ 'tb)hecmnbsf
prepared from one or e internedi ates referred above, such as

t he bronoi nd9s8yia X, Pﬁ?%ﬁhyﬂ%“so?‘a’f’\?f‘ﬁﬁwaﬂ%/‘“ IANNYIOMT, aB"r?@" 8PIveRt such
synt heti c neadiethandr. O step & oF sdHameD2 A8 amihe Bt wnnﬁarx|ﬂa@eameﬂed to the

non-i ndazol ecgpeaslpgnqginé ?nfa%rlep&bfl:a;rgunae %\?BB'p'rSS‘JnHS r{ﬁe corresponding diazonium
15 fluoroforates as described in A. Roe, Organic Reactions, Vol. 5, Wiley, New York, 1949,
pp. 198-206, followed by phase transfer catalyzed cyclization as described in R. A.
Bartsch and I. W. Yang, J. Het. Chem. 21, 1063 (1984). in step 4 of scheme 2,
alkylation of the compound of formula XIV is performed using standard methods known
to those skilled in the art (i.e. strong base, polar aprotic solvent and an alkyl halide) to
20 provide the N-alkylated compound of formula XV. In step 5 of scheme 2, the
compound of formula XV is subjected to metal halogen exchange employing an alkyi
lithium, such as n-butyl lithium, in a polar aprotic solvent, such as THF, at low
temperature (-50°C to 100°C (-78°C preferred)) followed by quenching with DMF at
low temperature and warming lo ambient temperature to provide the aldehyde

25 compound of formula X.
Scheme 3 illustrates the preparation of a compound of formula XXll which is a
compound of formula | wherein R, is a ring moiety of formula (1a). In step 1 of scheme
3, the aidehyde mbiety of the compound of formula X is converted to an appropriate
leaving group, such as a halogen, mesylate or another leaving group familiar to those
30 skilled in the art, followed by reacting the resulting compound with sodium cyanate in
a polar solvent such as DMF to provide the compound of formula XVI. in step 2 of
scheme 3, the compound of formula XV| is reacted under basic conditions with methyl
acrylate (or related derivatives depending on the R, group to be added) in an aprotic



95/ 09627, WD 95/09624, WO 95/09623, WO 95/09836 and WO 95/ 03794. Conpounds
.10 of fornmula | wherein Rerr] is a noiety of formula (lc) can be prepared
fromthe internmediate of fornula XV following one or nore of synthetic

met hods provided for the preparation of correspondi ng non-i ngepagbseesidal 0gs
in PCT publi SK8d"43pt i cati ons WD 95/09624 and WO 95/09837. Conpounds of
formula | wherein R2 is a noiety of formula (1d) can be prepared fromthe
br onoi ndazol e i nternmedi ate of formula XV enpl oying one 15 or nore

synt heti c nmet hods provided for the prepar2ition of the correspondi ng
catechol - containing anal ogs in PCT published applications WD 95/09627, WO
95/ 09623 and WD 95/09624. Pharmaceutically accePtabIe acid addition salts

of the conpoufeeniisuchag efhylgasglysal dimethylyihen(HME) abhigh temperating, preferably, o 5 o
foar_ril[sd Wi 'ah Hat i':leﬂdB'r to phkddie tH[aQigjpS%Ndf]1ornﬁﬂhHXW3.rQ4,st@-|35@$§heme 3, the
- err err err er CH err rr uconi .tartaric
gci d, maleic §137“5?°5’h‘%f§gr85‘54?:‘1{!' '38#'3’?“%%‘%\3&?”@&#@"3@%gg{"é%'f‘é%é{??%ni c
salts of the basgcuckiassbditin hydride,cmkdi 2 polaf agroticsdheent, suble e DMF érofHReabinpl e,
Rlerr] is %‘&L\&d?&ﬁ&%&tﬂ&?p&%gﬁl at fepllydrogen, include, but are not
sodrum’ "po

limted to, those 0 assium cal cium rmagnesi um amoni um N, N-
di benzyl et hyl enedi émster 4 oliseheanre/3,dhecempound(ofdagrmule X is decarhoxyiaied using 25
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curative or prophylactic treatnent o ammat ory diI seases, osages
of a conpound 28put QPG 4o |Preyide; tsneemeeund: eiclarmyla adke dn stareS Lhischeme e of
(the active cEh@iiRalibh ciitfe 88NAB6EH o foimtIA RIX RNEE cBiredpohdihg UihiBB2Gdiny f Or
an average, adul t Rat i ent SZO, k&) . I ndiyjdual tablets or Qﬁﬁsulgs .shoul d 30
general | y Ebnt¥Fiahexeperargonitrije,offem s dope by reactiowithRriithior] Sdithigne, i o
phar maceut i calstep Getsghemel 3; tiveborApsunar of darfriuleeXX isREMEER! todhe bmdswﬁdiﬁglls
adm ni stration_are | C W thint r.an of, 0.1 to 10 r si e
dose as -requi i °f:§)°¥'af“ﬁt%x'5'§glmwwnﬁa?@?'%goﬂﬂdrﬁeﬁ%%ﬁci ??hd {'I‘tgmggla'bgr_gg S
general | 'y for relvattestichasamé@hdncl.o Il $tep 7 diBchEMeB] Thie compound of formula XXI is
PCT/ 1 B97/ 00323 onverted through hydrolysis to the corresponding carboxylic acid of formula XX using
15 a standard method of hydrolysis, such as using aqueous sodium hydroxide in a polar

solvent, or any of numerous existing hydrolysis methods known to those skilled in art

as described in T. Green and P.G.M. Wets, Protecting Groups in Organic Synthesis,

2nd Edition (John Wiley and Sons, New York (1991)). The synthetic steps described

for scheme 3 are analogous to the synthetic methods provided for the preparation of

20 corresponding catechol-containing compounds in PCT published applications WO
93/19751 and WO 93/179489.

Other compounds of formula | wherein R, is selected from moieties (la), (Ib), (ic)
and (ld), can be prepared from one or more of the intermediate compounds described
in schemes I-il. in particular, the aldehyde of formula X or the keto compound of

25 formula XiX can be used to prepare various compounds of formula }. Any of the
various R, moieties of formulas (la}, (Ib), (I¢) or {id) can be introduced into one or more
of the intermediate compounds referred to above using synthetic methods provided for
corresponding non-indazole analogs in PCT published applications WO 93/19748, WO
93/19749, WO 93/09751, WO 93/19720, WO 93/19750, WO 95/03794, WO 95/09623,

30 WO 95/09624, WO 95/09627, WO 95/09836, and WO 95/09837. For example, with
reference to step 1 of scheme 4, the carboxylic acid of formufa XXil can be converted
to the alcohol of formula XXIlf by reduction with various metal hydrides in a polar
solvent as described in Exampie 9, referred to below, and in accordance with synthetic



-25- (wWv) solution. In practice the physician will determ ne the actual
.dosage which will be nost suitable for an individual patient and it wll
vary with the age, weight and response of the particular patient. The above
dosages are exenpl ary of the average case but there can, of course

i ndi vi dual iWOOHIAE where higher or |ower dosage ranges ar‘?’rg""ﬁ'ﬁ’?

and all such dosages are within the scope of this invention. For

adm nistration 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 conmpound wll be

adm nistered orally or parenterally at dosages between about 0.1 and 25
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standard pharmaceutical practice. For exanple be adm ni stered
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I ntranmusct@ arabpllmomi;tnntedrte@be\be/ For par enteral adm nistration, they are
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subst ance; for exanple h ga S or e SO I on
i sot oni c. 25 of formula Xin a@msd Mjth wn@emmeﬂ'@decnrpm&rmyrewm norst er ed

topi cal I'y wheiyabheahhidgs hﬂfﬂa PETHBS sv.eaqaﬂlcu.&&%e@ﬁea tbeabmnca olifisSof ™Y be

done by way of creans | es, g ., _pastes ol ntnents, 1N accordance

with standar dopnda had SE?J!'T Balls gmgiety &t f""‘I‘W&a d®h a0d eitherByABEs ill. SR Bepe
adm ni st etsd prépatediofithe Rbtoghtetrhdtiiate of formula XIX by reaction with a base such as

lithium diisopropylamine in a polar aprotic solvent, such as THF, and excess N-

phenyitrifluoromethylisulfonamide as described in PCT published application WO

. 93/19748 for corresponding non-indazole analogs. Compounds of formula | wherein

R, is a moiety of formula la, R, is hydrogen, and R; is -CO,CH, or -CO,H, can be

20 prepared from the keto intermediate of formula XiIX through reaction with triflic

anhydride in the presence of a tertiary amine base followed by reaction of the resulting

triftate with {triphenyiphosphine)palladium and carbon monoxide in the presence of an

alcohol or amine to provide the methyl ester compounds ot formula | wherein R; is -

CO,CH,. The methyl ester compound can be hydrolyzed to obtain the corresponding

25 carboxylic acid compound by empioying standard methods for hydrolysis such as

sodium or potassium hydroxide in aqueous methanolftetrahydrofuran. Such synthetic

methods are further described in PCT published application WO 93/19749 for
corresponding non-indazole analogs.

Other compounds of formula | can be prepared from the intermediate compound

30 of formula XIX in accord with synthetic methods described for corresponding non-

indazole analogs in the published PCT applications referred to above. Compounds of

formula | wherein R, is a moiety of formula (la), Rs is hydrogen, and R, is hydroxy, can

be prepared through reaction of the intermediate of formula XIX with an appropriate



human. The dosage to be administered to a manmmal will depend on the ani nal
30 species and the disease or disorder being treated. The active conpounds
may be administered to animals in the formof a capsul e, bolus, tablet or
liquid drench. The active conpounds may al so be admi ni steredpé,lqmg%oggl s by
i njection or WOMW+Hpl ant. Such fornul ations are prepared in a
conventional manner in accordance with standard WO 97142174

PCT/ 1 B97/ 00323 -26- veterinary practice. As an alternative the conpounds
may be admi nistered with the animal feedg3uff and for this purpose a
concentrated feed additive or prem x may be prepared for mxing with the
normal animal feed. The ability of the conpounds of formula | or the

phar maceut i cakdycirgregart abéhe as lithiyen bgrqhmﬁtboﬁiatwl boran®, lithimmraluminumtris(t:

det d b i |
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15 gradt ent frinpyli i Rydioqh, Gt b Brotaied By Hhcf ity Bnorbinlicting or
col l ected 10Frfaww'eddﬂal=e%ﬁyed")f with speampiex: OPQE[a@M']‘-them&h eftegin theni ned
by [[err]H cAjgsdned oPﬁYﬁ:'née anmmﬁmabwub\wd QJ rectidtOanRi¥dhBlid doneRbkdint O

(e.g. rolipranm) to inhibit th Si S. propriate fractions are
pool ed, di | ut &gethpndh %?mmwéogﬁopﬁ'dﬁ w ergin PefW@ﬁ&"{jFW?a/@)rﬁs'%‘ﬁ g yme
prep) and st OR£iE -8R, caVbeprebareditlyirbadfiRg the corresponding compound wherein R, is a

leaving group such as mesylate, tosylate, bromine or chlorine, with a metal salt of
15 mercaptan such as NaSR,, in an appropriate aprotic soivent. Corresponding
compounds of formula | wherein R, is -SH can be prepared by reacting the
_corresponding alcohol (R, = OH) with a complex of a phosphine, such as triphenyl
phosphine, and an azidocarboxylate ester in the presence of thiolacetic acid followed
by hydrolysis of the resulting thiolacetate. Furthermore compounds of this structure
20 wherein R, is hydroxy can be interconveried using a standard alcohol inversion
procedure known to those skilled in the art. The faregoing compounds ot formula |
wherein R, is a moiety of formula (la), R; is hydrogen, and R, is hydroxy, -SH or -NH,,
can be converted to various other compeounds of formula t through one or more
synthetic methods described in PCT published applications WO 93/19751 and WO

25 93/19749 for corresponding non-indazole analogs.

Compounds of formula | wherein R, is a moiety of formula (fa) and the dashed
line indicates a double bond can be prepared from the intermediate of formula XIX by
following one or more synthetic methods provided for the preparation of corresponding
non-indazole analogs in PCT published application WO 93/19720. Compounds of

30 formula | wherein R, is a moiety of formula (la), and R, and R, are taken together to
form =0 or =R, wherein R, is as defined above, can be prepared from the
corresponding ketone intermediate of formula XIX following one or more synthetic
methods provided for corresponding non-indazole analogs in PCT published application



20 Compounds are dissolved in dinethylsul foxide (DVSO at a
concentration of 10 nMand diluted 1:25 in water (400 [err] M conpound, 4%
DMSO). Further serial dilutions are made in 4% DMSO to achi eve desired
concentrations. The final DMSO concentration in the assay tube is 1% In
duplicate t WOP#2kWni ng are added, in order, to a 12 x 75 HAGPHIPHpe
(all concentrations are given as the final concentratlons In 25 the assay
tube). i) 25 [err]l conpound or DVBO (1% for control and blank) ii)
25 [err]l pH 7.5 Tris buffer iii) [[ermsH cAVWP (1 [err]M iv) 25 [err]l
PDE |V enzynme (for blank, enzynme is preincubated in boiling water 30

for 5 mnutes) The reaction tubes are shaken and placed in a water bath
(37[err] Q msszmmnmm combouw's@hfohhmmhaem@@té mbietysof trayfagh) Byd

pl aci ng the upe b0| | i wat er ba teg. hi ng buffer
(05 i, 0 1R 4% Hy a8 e 72l B be lersd e oo ol
PCT/ | BO7/ 003!3 folipwingt haqequhmlsumaeﬁqj nieriErIESprovidety teacthe prep@ation iof added

to each tube R to an
her ol G0y SfespBnifgG nBldaesdo indot & FoT SiuaRtledpigfioR o BR0YEE 10, 50

Mel vile, Rew Yor kCormpayndsai éﬂr@HBﬂ wharein R is @ mpiaty otformuls db) cap|herpsgpared

previously efiswldriacnfske Wt te mﬁhédiateb;&érﬁrd to [ab8¥d, lslitif 4dVihe &o%ﬁhﬁﬂﬂéf\ﬂ t h 2
5 x 6 mM washing buffer, and MP is then el uted w

0. 25M acet | CPIRTAGE gt dpimyda X 1piING TR oTghore RUMBRLR meMHoNS PrRuded frdhes i
scintillati oprephtation bicoireSporidiiy Monvihddzole\alogx RCPCTEULNSNEY ﬁgsilané&abnéw r] H .

0,
apm (cont r of 700587 TR RS Wb shiEpbat Wty Biecs oG 8505 Inapibouned’ " 29°
concent r &0i onf &irmutamp ovheckiniR,Cis a mhoiblyt of fodduilaf (Ic)peani be cprepared from the
intermediate of formula XV following one or more of synthetic methods provided for the
preparation of corresponding non-indazole analogs in PCT published applications WO
95/09624 and WO 85/09837. Compounds of formula | wherein R, is a moiety of formula -
(id) can be prepared from the bromoindazole intermediate ot formula XV employing one
15 or more synthetic methods provided for the preparation of the corresponding catechol-
~ containing analogs in PCT published applications WO 95/09627, WO 95/09623 and WO
95/09624.
Pharmaceutically acceptable acid addition salts of the compounds of this
invention include, but are not limited to, those formed with HCI, HBr, HNO,, H,SO,,
20 H,PO,, CH,S0O,H, p-CH,CH,SO,H, CH,CO,H, gluconic acid, tartaric acid, maleic acid .
and succinic acid. Pharmaceutically acceptable cationic salts of the compounds of this
invention of formula | wherein, for example, R? is CO,R®, and R? is hydrogen, include,
but are not limited 1o, those of sodium, potassium, calcium, magnesium, ammonium,
N,N- dibenzylethylenediamine, N-methylglucamine (megiumine), ethanolamine,
25 tromethamine, and diethanolamine.
For administration to humans in the curative or prophylactic freatment of
inflammatory diseases, oral dosages of a compound of formula | or a pharmaceutically
acceptable salt thereof {the active compounds) are generally in the range of 0.1-1000
mg deily for an average adult patient (70 kg). Individual tablets or capsules should
30 generally contain from 0. to 100 mg of active compound, in a suitable
pharmaceutically acceptable vehicle or carrier. Dosages for intravenous administration -
are typically within the range of 0.1 to 10 mg per single dose as required. For
intranasal or inhaler administration, the dosage is generally formulated as a 0.1 to 1%



hydrol ysis of [[err]H CAWP to [[err]H 5 AMP. The ability of the conpounds I
~or the pharmaceutically acceptable salts thereof to inhibit the production
TNF and, consequently, denonstrate their effectiveness for treating disease
invol ving the production of TNF is shown by the follow ng i '

assay: Peri pM&#42bMood (100 nis) from human vol unteers is %&%I&J?@g%i n

et hyl enedi am netetraacetic acid (EDTA). Mnonuclear cells are isolated by
FI CO | / Hypaque and washed threetines in inconplete HBSS. Cells are
resuspended in a final concentration of .3s.x 10[err] cells per m in
pre-warmed RPM (containing 5% FCS, 20 glutam ne, pen/step and nystatin).
Monocytes are plated as 1 x 10[err] cells in 1.0 mM in 24-well plates. The
cell's are | nquivhéaationt iiBp{astice 1Be Physician wilretininedie) aciwral dasdgewdich will heher e

to the plate noved
by gent Fe m%&g&;&ﬁ?&ﬁ.ﬂ}%ﬁﬂ%gﬁ?&fg%& "]WP JQQN ﬁ%%ﬁ;&ggﬁto I‘taﬁgmrcgl I\s{ at
3- 4 concent r ®f thenpartiowan patienti Tbelehpeeldesages afﬂ)ﬁ?emPL%°(f!36 [euerage pasesbldded
to appropri atyferdean ve#lc&u%se. Iﬂeaﬁ.&ﬁaaén wmub%&d lﬁgﬁf & 10Wér dosag&fasge@are

37[err]C. At the end of the.incu atlonlgerlo was anal yzed by a
sandwi ch EvsAngitedh apgd aih ush desagps pre with mscae?efr*mswa‘tem are made for
each conpound baseﬂdrﬁmshisﬁaafntbagmasmmeanﬁbmmSfTN‘ﬁwethwWongarﬁmﬂpl es

further |IIustratet |nvet|on In th exa ans
i et iyl | or e el Rt e iBdaind aran: motehiertiFL frPenlpid BRIV Gimpashoriest: oy
sul f oxi de, ana géﬂvﬂﬂhema@ascoﬁamhunawylbaadmms;aredjomw or paré!ﬁrﬂliy]ataazé'ages

PCT/ | BI7/ 003%%%. \W Sﬁgbeér? Whdlgrt a?gc?eoéfdb;é%ﬁbz?é ?rla%‘éb g;eP day’

(57.5 mol, ol ¢ acl ved in
50 nL cond0 m{ref_ﬂapmqr@nra}boah@%ma pw/hgn dlewever, isome. vaﬂaﬂqﬂ iltdearﬂg@fwﬂl 7

( 7_4- 7 mol, ]ne%essarily 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
individual subject. '

For human use, the active compounds of the present invention can be

16 administered alone, but will generally be administered in an admixture with a
pharmaceutica! diluent or carrier selected with regard to the intended route of
administration and standard pharmaceutical practice. For example, they may be
administered orally in the form of tablets containing such excipients as starch or
lactose, or in capsules either alone or in admixture with excipients, or in the form of

20 elixirs or suspensions containing flavoring or coloring agents. They may be injected
parenterally; for example, intravenously, intramuscularly or subcutaneously. For
parenteral administration, they are best used in the form of a sterile aqueous solution
which may contain other substance; for example, enough salits or glucose to make the
solution isotonic.

25 Additionally, the active compounds may be administered topically when treating
inflammatory conditions of the skin and this may be done by way of creams, jéllies.
gels, pastes, and ointments, in accordance with standard pharmaceutical practice.

The active compounds may also be administered to a mammal other than a
human. The dosage to be administered 1o a mammal will depend on the animal

30 species and the disease or disorder being treated. The active compounds may be
administered to animals in the form of a capsule, bolus, tablet or liquid drench. The
active compounds may also be administered to animals by injection or as an implant.
Such formulations are prepared in a conventional manner in accordance with standard



5 equiv) conc. HN\err] in 10 nL conc. Herr] SO4 was added dropw se over
.1-2 mn. After stirring 1 hour at O[err]C, the reaction m xture was poured
into a 1 L beaker half full with ice. After stirring 10 m nutes, the white
solid which fornmed was filtered, washed 1 x H20, and dried tG% '3‘33&2 01 g
(1009 of tMOPIMHB conpound: np 106-109[err]C, IR (KBr) 32 "%i’ 2966,
2875, 2667, 2554, 1706, 1618, 1537, 1299, 921 cmjerr]; [err]H NVR (300 10
MHz, DMSO-d[err]) [err] 0.90 (t, 3H, J=7.4 Hz), 1.59 (m 2H), 2.82 (m 2H),
7.63 (d, 1H J=8.0 Hz), 8.12 (dd, 1 H, o1 .7, 8.0 Hz), 8.33 (d, 1 H, J=
1.7 Hz); [err]C NVWR (75.5 Miz, DMSO d[err]) [err] 14.2, 23.7, 34.2. 125.4,
130.5, 132.9, 133.6, 141.4, 149.5, 165.9; Anal. calcd for

g[G er1 r2 JH err ]véﬁiﬁlilv brdofiié:l[ AB rah(h‘éteﬁat_iﬁﬁthi @pmigoundsiday Ns_ﬁnﬁ‘istgﬁggmdl the,

H, B 3- Al no- 4- pyr - benzai.c aci
i xture ot Eags MecBud hod for s umiRep h crBUNARR Bl REGhe BEpmicay b8 o 700,
Pd/ C, 50% wapreparadcior mixing2&ith thie norisdlidninaat feeidaced on a Parr hydrogenati on

st and o i Bott Wiiin SodigduntE oPlorAR 130 ind SIBBRARIERN, debbfibnd O

the reaction m x rou celirte,and
concent r &t egaimihetaof wnhlb“QDEdV@QY(begi%@Wd&v the falibwingaissayw crystal | i ne

solid: nmp 139.5- 44 'S‘XE‘G fohl?dr )of%%ﬂﬁn%ﬁgﬁ?&%ﬁ%mﬁ@@m £8 ?815?5-1 f§74

2588, 1690, _1426, err err]
0.90 (t, 3H, nslﬂ're'y'rpmbws‘i"w‘ d% EMSE)/sworosp,bufier) an@shewaog od using a ¢ 96
Eoclzi 1HH3§ K”T%kr;iib TissurtiZeré q‘dalanhHCoJ 7143 Klat7\p8r duls'a)cs,d fcihc%a(: (onid We24by &t tnHz) ; M5
: z er a cd fo

[ err] H err °REf %\%f%y&?‘lﬁqe A@S‘Ap °7%§§geq\?t‘{?(§’8xq:@[|ﬁ%m"ﬁtesb‘% 69; H,
7.49; N, 107. 83C. Ihe supernataflis ﬁltemtebmyughm ePjyin-fiteranarapglicdto atMdno-Q|

| fide A l-b
261 d and 2. SELE BusinPrciadial A5 iordHiRoay so Sy Avale! Py el ko 17 ) ©
was heat ed glewPV 08844) hresedvilibrater with ot 7.8 Tris/EMSY &!lllf%dﬂp@da*e'ﬁfé mlére!omteon
m xture vas i€ {lidd &fapgly e ém@e& the &mn@ félvaJéH'W g»n%%tde%&?a« d 1ol

1.0 equiv.) sodiumnitrite In errlq%‘)was opwW se. After

15 mn., t héUPmnwsmnsmpe'm $m'ﬁe wsmaa"mreﬁmag@ma%d
added oves. Jgkarmuﬁmp!mamﬁmsr bGif! Eight Mbirdetions 46 c6|le¢ﬁalae¢rmen@£rd 10.6

B (I M S I O M R T TR
t enper at ur e dcd khowm RIJE,SinBibitol_(e.g. rolipram) to inhibit that hydrolysis. Appropriate
fractions are pooled, diluted with ethylene glycol (2 ml ethylene glycol/5 mi of enzyme
- prep) and stored at -20°C until use.
20 Compounds are dissoived in dimethylsulfoxide (DMSO) at a concentration of 10
mM and diluted 1:25 in water (400 M compound, 4% DMSO). Further serial dilutions
are made in 4% DMSO to achieve desired concentrations. The final DMSO
- concentration in the assay tube is 1%. (n duplicate the following are added, in order,
to a 12 x 75 mm glass tube (all concentrations are given as the final concentrations in
25 the assay tube).
)] 26 pl compound or DMSO (1%, for control and blank)
it) 25 ul pH 7.5 Tris buffer
iif) [PHIcAMP (1 uM)
iv) 25 pl PDE IV enzyme (for blank, enzyme is preincubated in boiling water
30 -~ for 5 minutes) |
The reaction tubes are shaken and placed in a water bath (37°C) for 20
minutes, at which time the reaction is stopped by placing the tubes in a bolling water
bath for 4 minutes. Washing buffer (0.5 ml, 0.1M 4-(2-hydroxyethyl)-1-piperazine-
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- -29- (47.1 mmol, 0.96 equiv) t-butyl thiol in 130 nL ethanol. The pH was
adjusted to 4-5 by addition of saturated agueous Na2CO3 sol ution, and the
reaction mxture was allowed to stir 1 hour at anbient tenpgidiéfes300 nL
brine were ad¥@87424Md the mixture was filtered. The solid was washed 1 x

H err]O and dried overnight to give 12.25 g (89% of 5 a brown/rust

col ored powder (caution - stench): np 102[err]C (dec); IR (KBr) 3200-2400,
2962, 2872. 2550, 1678, 1484, 1428, 1298271171 cnferr]; [err]H NWR (300
MHz, DMSO-d[err]) [err] 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, IH, J=8.0 Hz), 7.86 (dd, IH,
J=1.7, 7.9 HzéthareSulichic(dmid (HEPES)/0. IMC, Ipkt §18)dp adged thildacitipe ohandes bathi Hi
base); Anal. 19: N,
o 9 9) Found: %@J%g«e%\%rof%%]fugg[aﬁ\léﬂ%ﬁ{or danfﬁ &41801 Colurh (BiofaddGboratoriés,

3- Et hyl - 1H i nEH8z BPe1279: BSA Mataus Orikei h@‘\ﬂeé&rw?fbﬁ 1347) {borgnate pifinitypeldgn 1. 0

equi v) 3-car beaa'vcﬁurﬁé) wnodw&ﬁmmtamnﬁ wamgybuwl Proeanm ishbdingd willyBO was
added dropw se _over '-I}E‘F a} 8@ ture o] uif f 44, 68 (398

mol, 9.3 &quf §)md’lfﬂs§§‘§| £ aBﬁt PRt th‘ed AP 812 Mepcelic peidi g o
hours at anbi Amdr vbr&MTY, atm!ra,thé aend:eiawuwtmmuemm fudlircdl siifable val> L of
O f[err]C1N aiegli 4 'mﬁ then extracted 2 x 350 nL ethyl acetate.

The ethyl aceY ‘é‘?:”t"éect o] H'on - stench) were conbined, washed 2 x 250
m Herr] 0, atdnhibilierd =0V eavekipfe( pdticomppo e (blapk) of filtrate and
dryi ng gave a tan solid, M|Mrams=m(cpukdte@emgempm {lapk) 1: 3 Et 20/ Hexanes

ferric oo UQ géﬁ‘jﬁ% %a“fs%m”%%%ﬂiﬁ?@%ww ) Bpedte 20
[err]H NVR (3 etprll'}l *] 1.31 (t, 3H, J=7.6 Hz), 2.94 (q,

2H, J=7.6 Hz), 7.6fh 8. 06
o S 1)1 r 12 i c&nﬂo&ms%ﬂthgé)\m%cédﬂcﬁﬁba&bbtaéle%aﬂsthlzr)eof S

r])
Anal . cal cd fxin Elﬂ?ﬁ PlPéP?‘M[g\'Fr ]‘H é:,opfequently@;gemgnstﬁte g-neg@ﬂeﬂveth;s-/gr
Found: ' C, 62. fiéstingl diseads’ invblving4th8 (production of TNF is shown by the following in vitro

15 assay:

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. Cells are resuspended
in a final concentration of 1 x 10° cells per m! in pre-warmed RPMI (containing 5% FCS,

20 giutamine, pen/step and nystatin). Monocytes are piated as 1 x 10° cells in 1.0 ml in
24-well plates. The cells are incubated at 37°C .(5% carbon dioxide) and allowed to
adhere to the plates for 2 hours, after which time non-adherent cells are removed by
gentle washing. Test compounds (104} are then added to the cells at 34
concentrations each and incubated for 1 hour. LPS (10ul) is added to appropriate

25 wells. Piates are incubated overnight (18 hrs) at 37°C. At the end of the incubation
period TNF was analyzed by a sandwich ELISA (R&D Quantikine Kit). IC,,
determinations are made for each compound based on linear regression analysis.

The following Examples further illustrate the invention. In the following
examples, "DMF" means dimethylformamide, "THF" means tetrahydrofuran, "DMSO"

30 means dimethyl sulfoxide, and "DMAP" means 4-dimethylaminopyridine.



25 E. 3-Ethyl-1 Hindazol e-6-carboxylic acid nethyl ester 8.78 g
{45.8 mml, 1.1 equiv) 1-(3-dinethylam nopropyl)-3-ethyl carbodiimde
hydrochl ori de were added in one portion to a roomtenperature sol ution of
7.92 g (41.6 mol, 1.0 equiv) 3-ethyl-i Hindazol e-carboxyl 3' 16.9 nm
(416 nmol, 1WO&HE net hanol and 5.59 g (45.8 mol, 1.1 eq‘fﬁ%‘? in 250
mL CH2Cl 2. Alter 18 hours 30 at roomtenperature, the reaction m xture was
concentrated to 150 m, diluted with 500 mM ethyl acetate, washed 2 x 100
m 1IN HC, 1 x 100 nL H20, 1 x 100 m bpgne, and dried over Na2SM4.
Filtration, concentration of filtrate and drying gave 7.8 g of a brown
solid, which was purified on a silica gel colum (30%to 50% et hyl

acet at e/ hexanes WD 97/ 42174 EXAMPLE 1

PCT/ 1 B97/ 00323 - %0 graqq Db iffl 9 (759 of atan solid: np
107-108[err] C; | 222 cnferr]; [err]H NVR (300 Mz,
CcDCl [err]) [err] %4419(5(7r§ mm 1we¢nwlg4fmpﬂb9nzowwwgepmﬁllv®s q, 2H,
J=7.7 Hz), Jin43 mil condH gO TankdZhiled/lp driite bMiB)A dﬁlﬁlo'n’ Qpa. 6'\41'"{27@ r7rr]1mop age)

Anal . calcd for err rr]Nferr]O[err
Found: C,562%%) ¢ CLP dj"% IJ 'Ii' 13 d wes aqﬂed dw@"'sw\ﬁﬂrfo‘p%m"w Aﬁefet hyl -
H-i ndazol e- GetifritighDdotriat 00C] e NBdckiyh rrmmeﬁua& pbare@ ihtdSh 1 LIDERKer half (Uit vaUI V)

Cempor at ur ¢ €51 AP £ RGeS, B picacd Hion Arpesl W Blar ol § 5°

1H- i ndazol e-18,0camddrisd to@iveci2D1ne(100%) efthetitle com@dundl ngpi0aro99e; BNKBHAS t er

(ngogwngées 520 %3833 héeggge%c kil w%"’sémﬁgu%‘%ﬁ%aﬁﬁ%yéngrQm*@‘ig%& ;rfaoadded

room t enper aidr.IMIBds)d 08t SHiels 7zl 1E e @H), 1282 (, ZHHZ@%M HeylFB&ct ed 3

x 450 m et he&) 892 1 Ihﬁoé@ﬁ .§.38 &H@Pb%\eﬁ@ ﬁﬁho’* x 400
m. Herr]Q X bri ne' d over rr Itratlon
concentrat i dh) 81142, RB aB% 24135 ‘Hr‘?? ﬁg‘{?&ﬁ/éaaﬁ 14855 | 5%%!1#' \ﬁ&'?drﬁ‘éfrl fied

on a silica ggH, RO,umaH,0l 080 s8.3ty H, 8Q2! Rl 65 CFGRSE  COse; H{)&aﬁONgs!ﬁ 5.48 ¢
15 (72% of a clear Qi :,LerrLth g 300 MHz, CDCI[err]) [err] .16 (d,
1H, J=1.0 HZ) 7. (m3~ enzoic acid

16 A mixture of 11 .96 g (67.2 mmol) 3-nitro-4-propyl-benzoic acid and 1.5 g 10%
Pd/C, 50% water wet, in 250 mL CH,OH was placed on & Parr hydrogenation apparatus

and shaken under 25 psi H, at ambient temperature. After t hour, the reaction mixture
was filtered through celite, and the filtrate concentrated and dried to give 9.80 g (96%)
of a pale yellow crystalline solid: mp 139.5-142.5°C; IR (Kbr) 3200-2400, 3369, 3298,
20 2969, 2874, 2588, 1690, 1426, 916, 864 cm’’; 'H NMR (300 Mhz, DMSO-d,) 6 0.90 {t,
3H, J=7.2 Hz), 1.62 (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 (Cl, NH,) m/z 180 (M+H"*, base);
Anal. caled for C,,H,;NO,#1/3H,0: C, 64:85; N, 7.89; N, 7.56. Found: C, 64.69; H,
7.49; N, 7.86.
25 C. 3-Carboxy-6-propyl-benzenediazo t-butyl sulfide
A mixture of 8.80 g (49.1 mmol, 1.0 equiv) 3-amino-4-propyl-benzoic acid and
2.34 g (22.1 mmol, 0.45 equiv) sodium carbonate in 55 mL H,0 was heated gently with
a heat gun until mostly dissoived. The reaction mixture was chilled in an ice bath, and
a solution of 3.73 g {54.0 mmol, 1.0 equiv.) sodium nitrite in 27 mkL H,O was added
30 dropwise. After 15 min., the reaction mixture was transfeired to a dropping funnel and
added over 10 minutes to a beaker containing 55 g of crushed ice and 10.6 mL
concentrated HCI. After stirring 10 min., the contents of the beaker were transterred to

a dropping funnel and added over 5 minutes to a room temperature solution of 5.31 mL



5.00 (quintet, 1H J=7.5 Hz), 3.97 (s, 3H), 3.01 (q, 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 cal cd for
Cerr]Herr] N[err] Jerr]; 272.1526. Found: 272.15078. G (1

- Cycl opent yl - thyl -1 Hindazol - 6- yI) met hanol 20 7 |,
1.0 equiv) | |W9|9u’ 124 uni num hydride, 1.0 Msolution in THF, %@%@3§?to a
O[err]C solution of 1.02 g (7.05 mml, 1.0 equiv) 1 -cyclopentyl-3-ethyl -
H indazol e-6-carboxylic acid nmethyl ester in 50 nL anhydrous THF. After 20
mnutes, 1 m nethanol was added cautious28, then the reaction mxture was
poured into 500 nL of 5% Herr]SOerr] and extracted 3 x 50 nL et hyl
acetate. The organic extracts were 25 conbined, washed 2 x 40 nL HLerr]O 1

x 40 m bri ne (¢Bhmmpl @96 equiy) thutyShiel int3pmlgihanel. TheRtbwas adivged tord-
filtrate, and J/daitibRat SANEtel a‘iﬁe&;sqﬁa@ ls6Rtior) ishd thef Yesdtionasixtee s tﬂldwﬁdl a

i1 I I { | R 360
LR 05 DT 80 b b SHTAL o oo
[err] 7.65 (dfitérdd. Th8 sOlidwhs washed 1 % H,Qldnhd dried 6vemight thldiveJ121280g (8809%) dfiz) ,

(maty. 5. (afoynpistpdoietpotefoalon Snen i b clbgs W e ppla il 2 °

NHOAC) ml z 24R96RK2g72r 24950, HOZS: 1484,IRNEB, 1288, d! 170 e HHRORRB300 Miz, DMSOLEH 4.
found: 245, 167P0.eki, snlu=PE MR il 280 5.8 |s; dnft2!ad9RE oHF el ol B e de
-31- 106 ng (d3RBOT.SArtdl 1HOJ58.0:4z) )86t Wdr Ay I afPoHRluiBi8rushabkitMS (v 1)
were added 10 (hefR64p \ﬁfm?b@&:rhﬁz %$Rﬁlﬂ$4+0rba§5), hndi/ caucé%roé Jmod. ¢
equiv) (1- cycl o ent dazol t hano é f9 03
mol , 1.5 &4uisH %é?h?'l pﬁB‘I"Tdne A 5‘e¥ %JUE g 4A ol ecul ar sieves
in 12 i anhydr ous U:H[ e BreEt @Jmﬁ.ﬁgazoﬁ.s.d&ﬁa@c?&.dn nut es, t he reaction
G20 2). Fracti ons RUIER T g0 oot T ooth Sl sfronl Retteeriet fue
butyi sulfide in 150 mL DMSO was added dropwise over 15 min. to a room temperature
solution of 44.6 g (398 mmol, 9.3 equiv) potassium t-butoxide in 200 mt. DMSO. After
16 stirring 2 hours at ambient temperature, the reaction mixture was poured into 1.5 L of
~ 0°C 1N HCI, stirred & min., then extracted 2 x 350 mL ethyl acetate. The ethyl acetate
extracts (caution - stench) were combined, washed 2 x 250 mL H,0, and dried over
MgSO,; Filtration, concentration of filtrate and drying gave a tan solid, which was
triturated with 1 L ot 1:3 Et,O/Hexanes and dried to give 7.08 g (87%) of a tan
20 crystalline powder: mp 248-261°C; IR (KBr) 3301, 3300-2400, 2973, 2504, 1702, 1455,
1401, 1219 em™; 'H NMR {300 MHz, DMSOQ-d,) J 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)
12.85 (br s, 1H); MS (Cl, NH,) m/z 191 (M+H+, base); Anal. caled for C,,H,N,0,: C,
63.14; H, 5.30; N, 14.73. Found: C, 62.66; H, 5.42; N, 14.80.
25 E. 3-Ethyi-1H-indazole-6-carboxylic acid methyl ester
8.78 g (45.8 mmol, 1.1 equiv} 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride were added in one portion to a room temperature solution of 7.92 g (41.6
mmol, 1.0 equiv) 3-ethyl-1H-indazole-6-carboxylic acid, 16.9 mL (416 mmol, 10 equiv)
methano! and 5.59 g (45.8 mmol, 1.1 equiv) DMAP in 260 mL CH,Cl,. After 18 hours
30 atroom temperature, the reaction mixture was concentrated to 150 mL, diluted with 500
mL ethyl acetate, washed 2 x 100 mL 1N HC), 1 x 100 mL H,0, 1 x 100 mL brine, and
dried over Na,SO,. Filtration, concentration of filtrate and drying gave 7.8 g of a brown
solid, which was purified on a silica gel column (30% to 50% ethyl acetate/hexanes



chromat ographed on a silica gel colum (15% et hyl acetate/ hexanes, flash)
10 give 924 ng (63% of a pale yellow solid: np 41 [err]C, IR (KBr)

3053, 2966, 2872, 2819, 1695 cnferr]; [err]H NWMR (300 MHz, CDCl 3) 6 10.13 (s,
1H). 7.93 (d, 1H, J=0.9 Hz). 7.77 (d, 1H, J=8.4 10 Hz) 7. 60'?{’ ,
J=1.2, 8.4 MYQIUIT0 (quintet, 1H, J=7.5 Hz), 3.01 (g, 2H, ¥ " o
(m 4H, 2.0 (m 2H), 1.7 (m 2H), 1.39 (t, 3H J=7.5 Hz); M5 (O, NHerr])
mz 243 (MtH err], base); Anal. calcd for (Jerr]Herr]Nerr]O C, 74.35; H,
7.49; N 11.56. Found: C, 74.17; H, 7.58%p.N, 11.79. EXAWLE 2 15 A
4- Br ono- 2- ni tro- 1- propyl - benzene 125 g (628 mmol, 1.0 equi V)

1- br ono- 4- propyl - benzene were added in one portion to a 10[err]C solution
of 600 n comehmmgabwasgmasocbfa%sdude:rfwaan:;m (KBg) @1 02850 TA2aNI cal

o[ orr ] (a0 R S UK SBENF CHER 0. Iy g 27 i pB) mgss. o L

added 20 dr tm\m'lsd"ﬁﬂdl'IZ)Sd) 4aRi(h3He 3.7 Ak MSCECIpMHYL) MQQ-‘!I (M) binse)vansh t 0

room t enpera n r t A1 t t 8
hours. The r%é‘a%‘f?oﬁ g”?(\psf eeﬁaifs’%ﬁg%']‘ﬁtgﬁa':ﬁm ﬁfgggeﬁi 35€§cked
full withScrushedf ce. ef) Be dazple-6-camhoxylic\acid methylester ansf er r ed

to a4 L separ at0f¥7§hn%id| @(Eduﬂﬁts@&iuﬂt r?aﬁ@@sﬁ%diﬁ:ﬁs?{ , wak Bédeq The

or ganl c extracts weré conbi ned washed rone, 25

and dried oviBronRPEMioN tog ppmiempsratrs, ﬁ%‘B‘FﬂW 558 (&F.9 Fmaly 1a9 E‘MY)(P@F%
gave 150 nmL m-mawb-kswﬂdxﬁw Scid Whethyl o4ty iAUT2S hﬂ.dalﬁliydﬁidsl DRFJCAfter 20

0,
O O 0 oD e, ML . b b o oR RS e e B v o
| ess pol a0 oénd ke teactionVves Imigtne Allowed do i stir @vérhight at room bempeddter r TKe 2. 0
30 Wz, CodPR st Boukd o | i e dlactysS HEpTh b fad I 0
Hz), 7.23 (dorgahic ejtratawete)combired, washed d)x 400, l7HGy 1 )2290 mQ boede, @nd died J=
1) b L ) S ey o i1
(base); HRwsweaPe'aﬁefimn ailgargelpelvmp (1% eihyipRetate/hexgnes) PS“‘"‘F’G& qiye 9954,
16 (72%) of a clear oil: 'H NMR (300 MHz, CDCl,) ¢ 8.16 (d, 1H, J=1.0 Hz), 7.7 (m, 2H),
5.00 (quintet, 1H, J=7.5 Hz), 3.97 (s, 3H), 3.01 (q, 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 calecd for C,zH,,N,0,; 272.1626.
Found: 272.15078.
G. 1-Cyclopentyl-3-ethyl-1H-indazol-6-vi)-methanol
20 7 mL (7.0 mmol, 1.0 equiv) lithium aluminum hydride, 1.0 M solution in THF,
were added to a 0°C solution of 1.02 g (7.05 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-
indazole-6-carboxylic acid methyl ester in 50 mL anhydrous THF. After 20 minutes, 1
ml methanol was added cautiously, then the reaction mixture was poured into S00 mL
of 6% H,S0, and extracted 3 x 50 mL ethyl acetate. The organic extracts were
25 combined, washed 2 x 40 mL H,0, 1 x 40 mL brine, and dried over Na,SO,. Filtration,
concentration of filtrate, and drying gave 1.568 g of a clear oil, which was purified on a
silica gel column to give 1.63 g (89%) clear oil: IR (CHCI,) 3606, 3411, 3009, 2972,
2875, 1621, 1490 cm™; '"H NMR (300 Mhz, CDCl,) & 7.65 (d, 1H, J=8.0 Hz), 7.42 (s,
1H), 7.06 (dd, 1H, J=1.0, 8.2 Hz), 4.92 (quintet, 1H, J=7.7 Hz), 4.84 (s, 2H), 2.98 (q,
30 2H, J=7.6 Hz), 2.2 (m, 4H), 2.0 (m, 2H), 1.7 (m, 3H), 1.38 (t, 3H, J=7.6 Hz); MS
(thermospray, NH,OAc) m/z 245 (M+H*, base); HRMS caled for C,;H,(N,O + H:
245.1654. Found: 245.16765.

H. 1-Cyclopentyl-3-ethyl-1H-indazole-6-carbaldehyde



WD 97142174 PCT/ 1 B97/ 00323
-32- B 5- Br ono- 2- Propyl - phenyl am ne 121 g (639 nmmol, 3.0 equiv) of
stannous chloride (anhydrous) were added in one portion to a room
tenperature solution of 51.9 g (213 mml, 1.0 equiv) 4-brons ,7,00323

ni tro- 1- pr opyWOs#HAehe in 1200 mL absol ute ethanol and 12 m_ equi v)
Herr]0. After 24 5 hours at roomtenperature, nost of the ethanol was
renoved on a rotary evaporator. The residue was poured into a 4 L beaker,
three-quarters full with crushed ice anddH{err]0. 150 g of NaCOH pellets
wer e added portionwise, with stirring, until the pH = 10 and nost of the
tin hydroxi de has dissolved. The m xture was divided in half, and each half
extracted 2 x 750 1pEmgt(@pP! Emleﬁ@‘599\4"()t?m@%@m0%9mh%9@[&‘yefﬁere

conbi ned, 10 p44@s h(Sda %&n SeMpEianfa SusperidioNaeti 47 @1(6.bo., mﬁaBFi 16 iga@iv) (hen
dried over Na[err] qserr Filtration, concentration of filtrate @)n drying

gave a yel | ovfYFeReEnty: Wéﬁ"ﬂ%@"bﬁﬁ"ﬁ‘f’\%"ﬁ‘n 9 RG3smmlg 1 jeay

I(é (%H (ejt Pyl ?ﬁ&2490 32!1'031%)«(150!165\0@ raaegm(r%&%s ?gzguma’fmmeé t:ergcuLl qui d:
err err
[err]H NV ( 35T R 1[" ?‘?Th 'E'P“I"Id ﬁ'@"é‘%g?ﬂ“bg Ahod @U"Wr&nﬁ' 2. 42

(m 2HO, 1. eae(maa Vti)GH,C1.9 Frattions ipnibBing pradugt Wede:cotGiviratell, andthe e 13

err f

5768 N 6. satratislotgRAGE on A\ gdf Suiin Ry Sl shiele e ecty g

H-i ndazol e 49“9@396)@28MM|°WSP'IQ- mwp @(556#35&2%63B§72-3ﬁ%9$%§1¢mg wer e

laced in a 3 t r ap 40f
B7P50 (00  LHMRI0 A0E GBLL) A0 140 ], 7Ratd Th 4SO AT 70770 W BB
resul ti ng‘gol'ﬁfd ?rﬁ%@dmh’r‘o# %Uzhé@éq%%"dp’ﬂnﬁﬁﬂ-ﬁoﬂK%@"'\Aﬁr?éﬂz)-
igsgenskggore@ﬂl(&\em) éQp(nmzH)DW (h[ekslpsemrm aﬂdze@I75 Hz %{fm(@ aéwmd f

ui v nitr Ln opw se

over %0 m n. rTgir';ﬁ"é"'l %’@ ﬂagﬁa’vﬁglc‘?w °Neé1d8t R&3pidcl-# am "l"g #IIP
room t enper at 4.17; H)7.880NmMi hmd.es. The reaction mxture was then filtered

through'a 25 sintered glass funnel, d to O[err]C. The filtrate was
chilled in an ice bath, and with mch%@g‘&étlrrlng a 0C
sol uti on/ d&spensi dm of ocR-ited- -berize@® equi v)

125 g (628 mmol, 1.0 equiv) 1-bromo-4-propyl-benzene were added in one
portion ta a 10°C solution of 600 mL concentrated H,SO, and 200 mL H,0. With
vigorous mechanicat stirring, a room temperature mixture of 43.2 mL (691 mmol, 1.1
equiv) conc. HNO, (69-71%, 16M) in 150 mL conc. H,S0O, and 50 mL H,0 was added

20 dropwise over 30 minutes. The ice bath was allowed to warm to room temperature,

and the reaction stirred at room temperature for 68 hours. The reaction mixture was
poured into a 4 L beaker, loosely packed fuil with crushed ice. After stirring 1 hour, the
mixture was transferred to a 4 L separatory funnel and extracted 4 x 800 mL isopropyl
ether. The organic extracts were combined, washed 3 x 800 mL H,0, 1 x 500 mL brine,
25 and dried over Na,SO,. Filtration, concentration of filtrate and drying gave 150 mL of
a yellow liquid, which was purified by silica gel chromatography (2 columns, 3 kg silica
gel each, 2% ethyl acetate/hexanes) to afford 63.9 g (42%) of a yellow liquid. The
desired regioisomer is the less polar of the two, which are formed in a 1:1 ratio. bp
108°C, 2.0 mm; IR (CHCI,) 3031, 2966, 2935, 2875, 1531, 1352 cm™; *H NMR (300
30 MHZ, CDCl;) 4 8.01 (d, 1H, J=2.1 Hz), 7.62 (dd, 1H, J=2.1, 8.3 Hz), 7.23 (d, 1H, J=8.3
Hz), 2.81 (m, 2H), 1.67 (m, 2H), 0.98 (t, 3H, J= 7.4 Hz); '*C NMR (75.5 MHz, CDCl,)
6 13.94, 23.74, 34.43, 119.6, 127.4, 133.3, 135.7, 136.4, 149.8; GCMS (El) m/z 245/243
(M*.), 147 (base); HRMS calcd for C,H,,NO,BR+H: 243.9973. Found: 243.9954.



anmoni um tetraf | uoroborate in 110 nL H20 was added dropwi se over 10 mn.
The thick white suspension which formed (aryl diazoniumtetrafluoroborate
salt) was allowed to stir 1.5 hours at O[err]C. The m xture was then

filtered, and the solid washed 1 x 200 30 nL 5% aq. NH err]PBF&&rZ(r’%p%Eool ed
to O[err]C), Wwo%#258 nl CH err] OH (cooled to O[err]C), thenFE™

Et[err]O Drying at high vacuum roomtenperature for 1 hour gave 54.47 ¢
(76% of the diazoniumsalt, an off-white solid. W97/ 42174

PCT/1B97/ 00323 -33- 1500 nL of ethanol fapee chloroformwas placed in a 3 L
flask, then 34.16 g (348 mml, 2.0 equiv) potassium acetate (powdered and
dried) and 2.3 9 (8.7 mol, 0 05 eqw v) 18-crown-6 were added. After 10

m nutes the di azoBi um £ A2 propy e g portion, and the reaction

{ | Towed t 0 n { f
T hour s The i xiZig %wmmszs&%ﬁue Gl AyRRSR) Rl SRR © 1 O
CHCl [err], aRmOepadiontq a fepnttemparature soltition of§1 §i9/@21ammpl o0 equivi4-hrera2c t
(brown cryst gy t-proplitenzédin %meawmbmaﬁaaz&m gslehs.a) 9. Atel &Y |

acet at e/ hexanes rad| ent 15% 20% 40% gave for second step,
42% over al® ) awstaarpqw mwwnwomm@:ﬁm pes fqmw(er{ma 1938y Vaporor. 2969,

2925, 1616, TRéFrosiddd as @B&feakmo BQMde(é\JNﬁré rtbfszull ilPdrighetiice a[narH,b 10
9.86 (br s, 24 (dd

7. g
1H, J=1.5, 83@ s l@aiol'ggel(qgs werg ‘dj”? “82"192')"’591‘”&'1 s?'f'"g'éﬂ?"?ﬁ“’ Pkﬁ 5
(a, NI;:E%) n{ moPattAa fin hydrofide hds, diszoived., Tmixturﬁﬂhsdi;iﬂed in half, and each half
err : 0 .
g.[ gr7;r] N, 12. %? chﬁé x6{é§r Eoe%ﬂ L_%/“(F}ope nff’ {‘ji é%e qr%/alte- fﬂf}i—%lts az chom%ﬂ)ec}_{
2.46 g (60. 4waained 1 1 50Bmbgach/IN Na@QHuUIOh pod brine, tredodried ovetiNaSQ s | Filtrationa s
dded 0. f
added in 0.5 cGnnrhtidh 6t n&&% %&é@g@mm&m& wﬂv%v Wés suDrQ/Fé o anmk% L9

equi v) 6-bronp- 3-ethyl - r ous

was stirred &lics gelrolumm byt ethy WfWMQﬂﬁ%s'Veﬁhéﬁ H(93%) etwﬁleone"ws n
(81.9 mml, fqdideMCHCI)BaLE,BA04, 9008, 208, 3833, 2873, 1620, 1491 cm™; 'H NMR (300

MHz, CDCl,) 4 6.8-6.9 (m, 3H), 3.90 br s, 2H), 2.42 (m, 2HO, 1.62 (m, 2H), 0.99 (t, 8H,
15 J=7.3 Hz); GCMS (El) m/z 215/213 (M*.}, 186/184 (base); Anal. caled for C,H,,NBr:
C, 580.49; H, 5.65; N, 6.54. Found: C, 50.77; H, 5.70; N, 6.50.
C. 6-Bromo-3-ethyl-1H-indazole
49.22 g (230 mmol, 1.0 equiv) 5-bromo-2-propyl-phenylamine were placed in a
3 L flask and chilled in an ice bath. A 0°C solution of 57.5 mL (690 mmol, 3.0 equiv)
20 conc. HCl in 166 mL H,0 was added, and the resulting solid mass which formed was
ground up until a fine white suspension resulted. 100 mL more H,0 were added, then
a solution of 16.9 g (230 mmol, 1.0 equiv) sodium nitrite in 75 mL H,O was added
dropwise over 10 min. The ice bath was removed, and the reaction allowed to stir at

room temperature for 30 minutes. The reaction mixture was then filtered through a

25 sintered glass funnel, precooled to 0°C. The filtrate was chilled in an ice bath, and with
mechanical stirring, a 0°C solution/suspension of 32.8 g (313 mmol, 1.36 equiv)
ammonium tetrafluoroborate in 110 mL H,O was added dropwise over 10 min. The
thick white suspension which formed (aryl diazonium tetrafluoroborate salt) was allowed
to stir 1.5 hours at 0°C. The mixture was then filtered, and the solid washed 1 x 200

30 mL 5% aq. NH,BF, (cooled to 0°C), 1 x 150 mL CH,OH (cooled to 0°C), then 1 x 200
mbL Et,0. Drying at high vacuum, room temperature for 1 hour gave 54.47 g (76%) of
the diazonium salt, an off-white solid.



in 10 nL anhydrous DVF was added dropwi se. After 18 hours, the reaction
~mxture 20 was poured into 2 L H20 and extracted 2 x 1 L ethyl acetate.
The organic extracts were conbi ned, washed 2 x 750 nL H20, 1 x 500 nL
brine, and dried over Na[err] SQerr] Filtration, concentraty {, ltrate
and dryi ng gd¥@9P8I% g of crude product, which was purified'on a silrica gel
colum (1.1 kg silica gel, 3% ethyl acetate/hexanes) to give 10.6 g (62%
of an anmber liquid: IR (CHCI [err])2972, 2875, 1606, 1501, 1048 cnferr];
[err]H NVR 25 (300 Mz, CDCl 3) [err] 7.86 (d, 1H, J=1.3 Hz), 7.52 (d, 1H
J=8.7 Hz), 7.17 (dd, 1H, J=1.5, 8.5 Hz), 4.83 (quintet, 1H J=7.6 Hz), 2.96
(g, 2H, J=7.6 Hz), 2.15 (m 4H), 2.0 (m 2H), 1.65 (m 2H), 1.36 (t, 3H J
= 7.7 Hz); M5 (thersoospralgthale]frmerchtefprimivas plae¢din 3 J Miaskcthen 34.08194348 Anal .
calcd for [ [

IS 8@%“&%&%@) %ogs%nbéffﬁ{@deﬂd ahOdtedMand2.3% (87MRM, oos

PCT/ | B97/ oogzqngAB-c@wn-s were egded.o Alier: P migutes Mg diszonium salt was added in one
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hexanes, were added to a -78C sol ution of equi v)

6- br ono- 1- By cAtEGERheye fof_ 1@t'F8H’s -1 fihe imigyreovas fhﬁn ﬂgwewhaﬁﬁ% wa&édm# will t o
38dmdnoI at - 7@1Ber,.r &fﬁ; trr]ﬁ ARratd- céﬂébﬁtraﬁalto give(475g @ﬂUhM)a pwﬂwﬂt t(mn DMEathS |
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SO e T P et efvoraloSiphy O 2 ke tikaiael Sty Snapdedatosis. S

hour , then lz&ssm_gaizemla@ (SestSopskdernd stebi 42% obverall)iohtanfopystals) mpniyRdasge@ost of
the THF r [.e i t-h
Lo TTF e TRRMAGAS, Bk SRR aREYESho B8 ST (80 M il 1T
wer e conbilReds. Bﬁvﬂ!fﬁedH)}. »E110. 1HOJWL3PH!Zé.r7F§Ud 1HxJ280 Hz), M4 (09, THnd=1tbi ed
over Na[err] Séi%%ﬁjaeﬂd tzrl-ﬁtJ'—‘?rb  HECRGA, ol 'Jawefa rhér(éi Wl-ﬁ)‘ﬂv{]é?‘f/é& gave

a yellow oil, whi 11 ca 4%
acet at e/ hexan%*‘”grbﬁ?’t 99&&@'@'9@%5%&90(% Ho‘f' °§a Nﬁé?l WFEF% FRORe

solid: [err]l—HIWEb(@QQdsz CDCl 3) identical to the spectrum of the

compound from exanpl e 8
Al r@ 6-Bromo-1-cyclopentyl-3-ethyl-1H-indazole

15 2.46 g (61.4 mmol, 1.05 equiv) sodium hydride, 60% oil dispersion, was added
in 0.5 g portions to a 10°C solution of 13.17 g (58.6 mmol, 1.0 equiv) 6-bromo-3-ethyl-
1H-indazole in 500 mL anhydrous DMF. The mixture was stirred at room temperature
for 20 minutes, then a solution of 8.8 mL (81.9 mmol, 1.4 equiv) cyclopenty! bromide
in 10 mL anhydrous DMF was added dropwise. After 18 hours, the reaction mixture

20 was poured into 2 L H,0 and extracted 2 x 1L ethyl acetate. The organic extracts were
combined, washed 2 x 750 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, 2875, 1606, 1501, 1048 cm”; *H NMR

25 (300 MHz, CDCl,) & 7.56 {d, 1H, J=1.3 Hz2), 7.52 (d, 1H, J=8.7 Hz), 7.17 (dd, 1H,
J=1.5, 8.5 Hz), 4.83 (quintet, 1H, J=7.6 Hz), 2.96 {q, 2H, J=7.6 Hz), 2.15 (m, 4H), 2.0
(m, 2H), 1.65 (m, 2H), 1.36 (t, 3H, J = 7.7 Hz); MS (thermospray, NH,0Ac) m/z 295/293
{M+H"*, base); Anal. caled for C,,H;N,Br: C, §7:35; H, 5.84; N, 9.56. Found: C,
57.48; H, 5.83; N, 9.90.



F. (1-Cycl opentyl -3-ethyl -1 Hindazol -6-yl)-acetonitrile 15 4. 44
nL (35.0 nmmol, 1.5 equiv) trinmethylsilyl chloride were added dropwi se to a
room tenperature suspension of 5.65 g (23.3 nmol, 1.0 equivV)

1-cycl opentyl -3-ethyl - 1 Hindazol e-6-carbal dehyde and 3. 84 44. 3 mmol ,
1.9 equiv) | MR Mroni de in 115 nL anhydrous acetonitril e PCRABE{00323

m nutes, the reaction m xture was cooled in an ice bath, and 6.84 nL (38.7
mmol, 1.66 equiv) 1,1, 3, 3-tetranet hyl di sli oxane were added 20 dropw se,
and the reaction was allowed to warmto gpoomtenperature over 2 hours. The
reaction m xture was heated to reflux for 6 hours, then cooled to room
tenperature, diluted with 300 nmL CH2A 2, and filtered through Celite[err].

The filtrate was gpncept niylsletivi- Blindbzdié-gearaliidhivide ' OOM t enperat ure to
' solved in

ive 13.08 of a n_ol solid, This saql . | 00, niL
gnhydrous DI%/F 2551:;'8 Tlsé%q Mg 1.9 egyivhe: ”L‘qa;ﬁg?‘”é’bBP’fﬁ?\ei'y‘ﬁ?fF(fédﬁ%F%aadded,
and the m xt u78*Gs soluticrd ofa8.32 ap 8.4 mmesi At nrmd\qrs-&ohmur-e;cloﬁaetyr-@amwml

m xture was Qu i, Nt 00 H2Q. a xtr.a X 2 n_ et ,
acet at e. The%(%’%g?algi'%agﬂ%ﬂgﬁﬁg?gkgb |F1§ "ﬁ\}va%tﬁz%&g %3(8 zﬁo(qﬂt"mﬁ Dé X 200
mL brine, Saneqdiv) anbydrous ONS was agigdadrepwisdsiantitisg reantioncoixture vas alcoveddd
filtrate and | r oWhooi | ' L £ L gel
col i ( 1096 SO SRYBOTA!d bR, The Miks M Suiibd d miemBeigis Sy

i npur e pr odudthosihdhen 185 mt KN HGLwas added. (Aftepsiirdng for 30 mimbesymast ofdhe Thifie
recovered st akirértoved & 4 Adtarpavapiatol] T REIdLE walb AlIied With 8Bo FL4,0, iaRdS -
descri bed above, .u |n% 50 m 1,1 ,3,3-tetranethyidisiloxane, followed by 50
m. DVE WD oKt 2% 250 mL ethyl acetate. The organic extracts were combined, washed 1 x
PCT/ 1 B97/ 032380 mil5H,An0x 960 mitybririad iaHadei¥d BivetcNa, SO, Fitratith, 6dHceRdtiRaIctPhY
gave 052 9 Sy B SnfRGCiAVE sl S 580 WS uRET SR8 b im0 L1
3.27 g (55% etiyl acepstbihexanes) gravify) (CChyigk 4an0rg [6834) Gt a2feNw 28yétaliiha Ssbiid: 163 3
cnierr]; [ernyk Y6 M O iaertikd kS tlelshedtfilnh bt the @mpdund ffbm example 8.
F. 1-Cyclopenty!-3-ethyi-1H-indazol-6-yl)-acetonitrile
15 4.44 mL (35.0 mmol, 1.5 equiv) trimethylsilyl chioride were added dropwise to
a room temperature suspension of 5.65 g (23.3 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-
1H-indazole-6-carbaldehyde and 3.84 g (44.3 mmol, 1.9 equiv) lithium bromide in 115
mb anhydrous acetonitrile. After 15 minutes, the reaction mixture was cooled in an ice
bath, and 6.84 mL (38.7 mmol, 1.66 equiv) 1,1,3,3-tetramethyldisiloxane were added
20 dropwise, and the reaction was allowed to warm to room temperature over 2 hours.
The reaction mixture was heated to refiux for 6 hours, then cooled to room temperature,
diluted with 300 mL CH,CI,, and filtered through Celite®. The filtrate was concentrated
and dried at high vacuum, room temperature to give 13.08 g of a tan oily solid.
This solid was dissolved in 200 mL anhydrous DMF, 259 g (52.9 mmol, 2.27
25 equiv) sodium cyanide were added, and the mixture stirred at room temperature for 2
hours. The reaction mixture was then poured into 500 mL H,0 and extracted 3 x 200
mL ethyl acetate. The organic extracts were combined, washed 3 x 200 mL H,0, 1 x
200 mL brine, and dried over Na,SO,. Filtration, concentration of filtrate and drying
gave a brown oil, which was purified on a silica gel column (10%-20% ethyl
30 acetate/hexanes gradient) to give 2.98 g of impure product and 2.05 g of recovered
(impure) starting material.
The recovered starting material was resubjected to the reaction conditions
described above, using 50 mL 1,1,3,3-tetramethyldisiloxane, followed by §0 mL DMF



5 J=8.3 Hz), 7.39 (s, 1H), 6.97 (dd, 1H, J=1.1, 8.4 Hz), 4.90 (quintet,
AH, J=7.6 Hz), 3.89 (s, 2H), 2.98 (q, 2H, J=7.6 Hz), 2.2 (m 4H), 2.0 (m
2H), 1.7 (m 2H), 1.37 9t, 3H, J=7.4 Hz); M5 (A, NHerr]) mz 254

(MtH err], base 'bAnaI calcd for (Jerr]Herr]Nerr]: C 75. 8&rnbb063236: N
16.59. Found: EXE. H, 7.94; N, 16.60. G 4-Cyano4-(1

-cycl opentyl - 3- et hvl -1 Hindazol -6-yl)-heptanedioic acid 10 dinethvl ester
530 [err]L (1.26 mml, 0.1 equiv) triton B, 40% in nethanol, was added to a
roomtenperature solution of 3.19 g (12.63%ol, 1.0 equiv) (1

-cycl opentyl -3-ethyl -1 Hindazol- 6-yl)-acetonitrile in 100 nL anhydrous
acetonitrile. The reaction m xture was heated to reflux, and 11.3 nL (126
mol , 10.0 equing) 4R ng sodiumy tyenisieyaSiliea gelchiermaptsehy ARV 06259 of Smppieyt s,

the reaction %r&aw:ewm w28 !tRéh tcsmbmmw.m ebur ,notaaﬂnﬁasrsqsrbamedmon a
rotary evaporator. The residue was :} x 50

d W t h S
m. 1 NHO, 1 '>%°‘5'8"}?L°95?R*}?8 R s F“ee&“ %’P"R%}é%@ﬁ’e #7 :‘%t%o‘ﬂ aye
concentration wef(CHO,) 8ea2; 29wz 2874y 2265, YERsnt!; TH NMR (600 Mmmm,)\wzsswrtmu ed

(75 of o 5o Vet sl e YL 1 953, SA3HS ogyadBlel SHe ygr il s ©
1735 cnfer r] (se2H] 12.98VFq), (2B) O=viazHz)CRx2l (reaH),) 2.0 émy RHY 168 (ri d2H), H137J9283i5 Hz),
7.49 (s, 1 : Opl] , IR B , 3. 58
(5, 6t 2 o7 e s 5y s tof rpfliragiieity, Blog Wil s ookl © b,
1.8 m 2H), 1. G.77§§.N31§5QJ:FPUNH9. 751085 1(1094 NA166P]) nfz 426 (MFH[err]
base); Anal. caled gor @Qé dlopdhth ; b DeBfanebRi e
67.76; H 7.40, N_10.0

_cycl opent yP- sdimetlester i nqazo-6-yl ) - 2- oxo- cycl ohexane- carboxylic acid
met hyl ester 924 nusgod. @ zmhol ﬁ15qﬁﬂ}mtb)1 aadmmﬂ%mﬁhbmmsae%ﬂolaroom

di spersion, was added in om, eratu S of 3.93-
g (8_ 24 mol | tf"t?%%'ﬂfﬁ??’ orb 89 6m gl { gequl\I)? clopentyl-3- ealyP ‘}H-n
4- (1-cycl ope nt §-yh-acetbiitrile ih 140D md.aarmydrﬁug/hc)etdrﬂtﬂbaﬁbei reactioraraixturel wae héated test er

et %3 T 2oy B e O el G S b i,

heated to refl ux en cool e
room t enperlft uiemimftes rtheleammr rglxtwmwa# eegled torropindemperatise, atmletmnerarmct h 50

nL Herr]O pogh gfotaht vapbtatorl TR R¥duawas afuad @ledfﬁﬁt' efter washéP1 Fso N
HCl . The aqueous | ayer was extracted 1 x 50 mL hyl ,
1N HCl, 1 x 50 mL brine, and dried over Na,SO,. F‘ltratlon. concentration of filtrate and
drying gave a brown oil, which was purified on a silica gel column (20% ethyi
acetate/hexanes, flash) to give 4.00 g (75%) of a yellow oil: IR (CHCl,) 3031, 2972,
20 2955, 2874, 2250, 1735 cm *; "H NMR (300 MHz, CDCl,) § 7.68 (d, 1H, J=8.5 Hz), 7.49
(s, 1H), 6.97 (d, 1H, J=8.5 Hz); 4.93 (quintet, 1H, J=7.6 Hz), 3.58 (s, 6H), 2.97 (q, 2H),
J=7.7 Hz), 2.45 (m, 6H), 2.2 (m, 6H), 2.0 (m, 2H), 1.8 m, 2H), 1.37 (t, 3H, J=7.7 Hz);
MS (Cl, NH,) m/z 426 (M+H", base); Anal. caled for C,,H;,N:O,: C, 67.74; H, 7.34;
N, 9.88. Found: C, 67.76; H, 7.40; N, 10.08.
25 H. (& )-S-Cyano-s-h -cyclopentyl-3-ethvi-1H-indazol-6-yl)-2-oxo-cyclohexane-
carboxylic acid methyl ester
924 mg (23.1 mmol, 2.5 equiv) sodium hydride, 60% oil dispersion, was added
in one portion to a room temperature solution of 3.93 g (9.24 mmo!, 1.0 equiv) 4-cyano-
4-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl)-heptanedioic acid dimethyl ester in 100 mL
30 anhydrous ‘1,2-dimethoxyethans. The reaction mixture was heated to reflux under
nitrogen atmosphere for 1.5 hours, then cooled to room temperature. After 18 hours,
the reaction mixture was quenched with 50 mL H,0, poured into 200 mL ethyl acetate,

and washed 1 x 100 mL 1N HCl. The aqueous layer was extracted 1 x 50 mL ethyl
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.-36- acetate. The organic extracts were conbi ned, washed 1 x 50 niL bri ne,
and dried over Na2SO4. Filtration, concentration of filtrate and drying
gave a yellow oil, which was purified on a silica gel col urm 10% et hyI
acet at e/ hex R¥W42H give 2.78 g (76% of a white anor phous PEHFFOPR (KRrr)
2954, 2871, 2240, 1663, 1619 cnierr]; [err]H NWR (300 5 Mz, CDCl[err]) 6
12.27 (s, 1 H, 7.70 (d, 1H, J=8.5 Hz), 7.57 (s, 1H), 7.15 (dd, 1H, J=1.6,
8.5 Hz), 4.93 (quintet, 1H J=7.6 Hz), Be78 (s, 3H), 3.05 (m 1H), 2.98 (q,
2H, J=7.6 Hz), 2.9 (m 1H), 2.75 (m 1H, 2.6 (m 1H), 2.35 (m 2H), 2.2
(m 4H, 2.0 (m 2H), 1.75 (m 2H), 1.38 (t, 3H, J=7.6 Hz); M5 (O,

NH err]) m zacetute. (THeldrganid extracts avere domabined; avasbled bx 50 mL brine, and dried over

qerr]Herr ]%Qbr] Flitketibh, io?fcer?t%t%a o{l#hr R ?r?d dw ﬁag@% #:IPNQQ which Was07: B |

7.01; N, 10
Hi ndazol - 6- wnyedmm@ll@y@pmmlmém Bt Qqekate/hemnnsmo lsnws 278 @ (762) @t 6. 91
mol , 1. 0 e UMite) arhorg ﬁmrsvwe 5n((knﬁwp@ﬁ1>’b ?%&%'m’rﬁcm‘ H R (200

|ndazol yI% 2- oxo C hexanecar OXXI I C_acl estelr an

(44.2 mof, ¥Hz GRfY 1&?&.<&n%h?69(4ﬂé n’r%éﬂ%ﬂcﬁﬂﬁmj)ﬂ%(%k*ﬂdéﬂaﬁzd 4 nL
Herr]0 was msﬂhﬁd%hM&leJ mnﬂ svéera é:oaqﬁmﬁ; mw@%ﬁa_%fr&y 3

I L T N N e R IO - L R RS
andheét r2 act ezH)2 188 {f BHyL)=atéyz); S H{EL, QNIHJWémng(Mim‘eMéwhﬁaw\BiSled ¢srbi n$ﬂ,
or ude. pr oducrHat K 6170 %*0935?« %%%F?J%&M%é%m& dro>d el The
acet at e/ h@xanes) It o gily#-Cyciop hift- 1bkindeagh6-yib gecarblonitfil

81-89 C, IR

cDCl [err]) ['&‘a?ﬁf‘l" 71 (d85(§|338'§'7"§?2'3@z g‘ ‘ésé%ﬁgﬁ? H’"P %‘“’”g“"yi Eii J =
1.5, 8.5 Hz)indapobBy) awm‘oh%ﬁnecmxﬂ'q%)d methy) egter ansi .58 @ (4. 2mmolubip, 2. 45

(m 2H), NH &jiv) sediom dH&:d@ﬁﬁde'dErﬁétﬁ}l sulhﬁ&ﬁ)andWLH @a}asﬂeétea in 140°C
Cerr]Herr] N errL . Fouhd: C, 06; H 7.59;

N, 12.41; HRRbathpder PB’PQ@[ emsn['%fﬁr }“Kl["e? P?lﬁs-athﬁeastm st s ehies o

336. 208815 room temperature and allowed to stir for 72 hours. The reaction mixture was poured
into 260 mL H,O and extracted 2 x 150 mL ethyl acetate. The organic extracts were
combined, washed 2 x 100 mL H,0, 1 x 100 mL brine, and dried over Na,SO,. The
crude product was purified on a silica gel column (20% ethy! acetate/hexanes) to give
1.82 g (78%) of a white crystalline solid: mp 81-89°C; IR {KBr) 2969, 2951, 2872, 2236,

20 1716 em™; 'H NMR (300 MHz, CDCl,) 6 7.71 (d, 1H, J=8.5 Hz), 7.58 (s, 1H), 7.16 (dd,
1H, J = 1.5, 8.5 Hz), 4.93 (quintet, 1H, J=7.6 Hz2), 3.0 (m, 4H), 2.7 (m, 4H), 2.45 (m,
2H), NH,OAc) m/z 336 (M+H", base); Anal. caled for C,,H,N,0: C, 75.20; H, 7.51;
N, 1253. Found: C, 74.06; H, 7.59; N, 12.41; HAMS calcd for Cp,H,N,O + H:
336.20778. Found 336.2088.

25 EXAMPLE 3

cyclohexane-carbonitrile
3.94 mL (9.84 mmol, 2.09 equiv) n-Buli, 2.5 M in hexanes, was added dropwise
to a 0°C soiution of 1.88 mL (9.89 mmol, 2.1 equiv) 2-trimethylsilyl-1,3-dithiane in 80
30 mlL anhydrous THF. After 25 minutes at 0°C, the reaction mixture was cooled to -78°C
and a solution of 1.568 g (4.71 mmol, 1.0 equiv) 1-(1-cyclopentyl-3-ethyi-1H-indazol-6-yl)-
4-oxo-cyclohexanecarbonitrile in 40 mL anhydrous THF was added. After 1 hours at -
78°C, the reaction mixture was quenched by addition of 50 mL brine, then warmed to



25 EXAVPLE 3 A 1-(1

-Cycl opentyl -3-ethvl-1 Hindazol-6-yl)-4-[1.3]dithian-2-ylidene-

cycl ohexane-carbonitrile 3.94 nm. (9.84 mmol, 2.09 equiv) n-BuU, 2.5 Min
hexanes, was added dropwi se to a 0C sol utlon of 1.88 nL (9.8 #7{00223
equiv) 2-tri mYRIFLIMy| -1 3-dithiane in 80 30 nL anhydrous T

mnutes at O[err]C, the reactlon m xture was cooled to -78 C and a solution
of 1.58 g (4.71 mml, 1.0 equiv) 1 -(1 -cycl opentyl-3-ethyl -

H i ndazol - 6-yl ) - 4-oxo-cycl ohexanecarbonidzsile in 40 nL anhydrous THF was
added. After 1 hours at - 78C, the reaction m xture was quenched by
addition of 50 nL brine, then warned to WO 97142174

PCT/ | B97/ 00328ongiempeoatunet difutest withi1@0 méliH,0t et extraigtetd(I0x A0 mMLeGQY, andhtl
extracted 1 X, 38QnMhfdlahd rdlng: Leérrd? §6d RilteatioH) eskcaﬁaan&. oanda:dranachw@r

Na2SO4. Filtration, concentration ltrate and %%:% gaveac ear oil,
whi ch was pur Bayesiclgsr ol which was QM”'eEWlPrﬁ'f'ce _98%%{"1‘!}/(1 bl @epigtethaxarss) ¢ o
give 1.51 g (7o:£eqfs1ag \WB%) fof ANWiRN@HSrpRdUs! blid! m«mhse@@mm 164032,

5, L1 S e e S 5 R

(d, 1H, J=8
(ZﬁI;Ji nt2et2, ( 1 Hs, 3HY,. 76|slf?d,,1|—8.136 5(18(5 F?W,QZZQq\ﬁntémHﬁEQT62!2)43J3§r(m52ﬂ-|ﬁ§3_02{m34( (Clm
Nferrly e 302 i 2hm P g (b P b, T 01 87 I (S
Clerr] H err] NVe#s| @HWS](CJ 8H,)08/2808 (M+I-H7 Hase); Ainalgczd@l foFOuthigN,8,: G.5H88D; H,
7.29; N, 9. 58 $Q4: N O Bound: %agbs:f @goﬂélgé% -cycl opentyl - 3-et hyl -

5 oxylTc acid

H-i ndazol - cl o exanecar ester and

ci s-4- Cvanw_4 (1 Cé‘:l Opém!as-4$ﬂ!tgd !]HE!C'OEent! 3 ethyl-1H- lndazol 6-yi)-

i ndazol - 6-yl ) vGiShexBRIRXAUND e 't@} dratdiA. (1 &yBlopbyiss-@hyiidS g
(3.31 mol, 1.0 equl v - 3-et hyl- I ndazol - 6-

yI)4[13]d| e, 2 Aetrile, 3.59 g (13.2 mol,
4.0 equiv) 15 rrerp.uﬁmu(ddf)a 45@1(9'311dﬁw:ﬂ.ﬂﬁbiquﬁ@1%cﬁd&pe9wmihyl-ﬁﬂnd%ﬁul61) 70%

perchloric aci Bi 1,s?cpthmn-z-yhdene-cyclohexane-carbomtnle, 3.59 g (13.2 mmol, 4.0 equiv)
15 mercury (ll} chloride and 1.48 mL (16.9 mmol, 5.1 equiv) 70% perchloric acid in 60 mL
methano!l was heated to reflux under nitrogen atmosphere. After 2 hours, the reaction
mixture was cooled to room temperature, diluted with 250 mL CH,Cl, and filtered
through Celite®. The filtrate was washed 1 x 100 mL saturated aqueous NaHCO,, 1 x
75 mL 10% aqueous sodium sulfite, 1 x 100 mL H,0, and dried over Na,SQ,. Filtration,
20 concentration of filtrate and drying gave a clear oil, which was purified on a silica gel
column (16% ethyl acetate/hexanes) to give 340 mg (27%) of trans isomer (less polar)
as a white solid, and 794 mg (63%) of cis isomer (more polar) as a white solid:
data for trans isomer: mp 79-82°C; IR (KBr) 2973, 2949, 2890, 2871, 2235, 1721, 1618,
1484, 1453, 1217, 1170 cm™; "H NMR (300 MHz, CDCl,) § 7.67 {d, 1H, J=8.4 Hz), 7.52
25 (s, 1Y), 7.14 (dd, 1H, J=1.4, 8.5 H2), 4.93 (quintet, 1H, J=7.6 Hz), 3.74 (s, 3H), 2.97
(q. 2H, J=7.6 Hz), 2.85 {m 1HO, 2.3 {m, 2H), 2.2 (m, 10H), 2.0 (m, 2H), 1.75 (m, 2H),
1.37 {t, 3H, J= 7.6 Hz); MS (Cl, NH,) m/z 380 (M+H"*, base); Anal. calcd for
C,aHzeN0,: C, 72.79; H, 7.70; N, 11.07. Found: C, 73.05; H, 7.80; N, 11.03.
data for cis isomer: mp 112-114°C; IR (KBr) 3065, 2952, 2866, 2234, 1731, 1622, 1487,
30 1445, 1220; 1204 cm™”; *H NMR (300 MHz, CDCl,) & 7.68 (d, 1H, J=8.5 Hz), 7.55 (s.
1H), 7.14 (dd, 1H, J=1.3, 8.4 Hz), 4.93 (quintet, 1H, J=7.6 Hz), 3.73 (s, 3H), 2.98 (q,
2H, J=7.6 Hz), 2.42 (m, 1H), 2.36 (m, 1H), 1.8-2.3 (m, 13H), 1.8 (m, 2H), 1.37 (t, 3H,



met hanol was heated to reflux under nitrogen atnosphere. After 2 hours, the
.reaction mxture was cooled to roomtenperature, diluted with 250 nL
CH err]C[err] and filtered through Celite[err]. The filtrate was washed 1
x 100 nlL saturated aqueous NaHCO err], 1 x 75 mL 10% aqueous_sodi um
sulfite, 1 YWQBMAMI Herr]0, and dried over Na2SO4. Filtr athTHBIAPS
concentration of filtrate and drying gave a clear oil, which was purified
on a silica gel colum (15% et hyl acetate/hexanes) to give 340 ngy (27% of
trans isonmer (less polar) as a white solsgd, and 794 ng (63% of cis isoner
(nore polar) as a white solid: data for trans isonmer: np 79-82C, IR (KBr)
2973, 2949, 2890, 2871, 2235, 1721, 1618, 1484,1453,1217,1170 cnjerr]; 'H NWR
Eggo MHz, CDEk1.8Hz) MY (&t rNH,] mz3§0M 1111, basd); mwcdwc)»&,rzgnacg,s,c,zﬁys; 7.14
, 1H, J= : , . I dna6 Hz), 3.74 (s, 3H), 2.97
(q, 2H J=7.1'a’47l-'|5?','\$'2ﬁ@' ﬁ“ﬁﬁo@q??&?ﬁvéﬁ“@ “(m 10H), 2.0 (m 2H).
1.75 (m 2H), 1.37 (t, 3H, J= 7.6 HzEXAMBLE@ , NH3) mz 380 (M+Herr],

base); Anal. calc 1 |
base) fnal . o2 ﬂaﬁéza_c -y i ddeMlyRS el fiinki JOF@

i%g;lllq epr]asid :_|R( KBr ) 3065, 2962, 2866, 2234, 1721, 1622, 1487, 30 1445, %2§g;
cmerr]; ' ] ) i T a./.
R ot STy ulo s o i
(s, 3H), 2.9 H-ipgazolo-yl)-gyqiphexanecadoxylic agidmethyl ggeyin 0 muymethangl, 8. (|
13H), - 1.8 (nTHRIdhd 2.7 3L ((2.66 Fhinol, 3.0VeqOiV]L4R1N4OH was allowed to stir al room
P OO prag {0, § b a3t by gl e
72.93; H107. &@porstor]dilugRi with<rQomE H4O, acidified to pH 1, and extracted 2 x 70 mL ethyl
T o e, TR AR B b ARAD) B b B DR o
trans- 4- Cyanguudr’(eg_qyybq\lgﬁga?%ltraglonequpmg;aﬁon and drying gave a white solid, which
H i ndazol - 6- whe pisriiied BR 8 SMBELGE RN (5% CM; DH/OR]OLY to Givd 57 rhe'(618) Bla Whitehanol
2 mt amorphous solid: IR (KBr) 3200-2500, 3060, 2963, 2871, 2245, 1729, 1702, 1621, 1453,
15 1219cm™; '"H NMR (300 MHz, DMSO-d,) & 12.4 (brs, 1H), 7.77 (d, 1H, J=8.5 Hz), 7.69
(s, 1H), 7.20 (dd, 1H, J=1.3, 8.6 Hz); 5.17 (quintet, 1H, J=7.6 Hz), 2.90 (g, 2H, J=7.6
Hz), 2.76 (m, 1H), 1.9-2.3 (m, 16H), 1.7 (m, 2H), 1.28 (t, 3H, J=7.6 Hz); MS (CI, NH,)
m/fz 366 (M+H", base), Anal. calcd for C,,H,,N,0,: C, 72.29; H, 7.45; N, 11.50.
Found: C, 71.98; H, 7.75; N, 11.21. '
20 EXAMPLE &
Cis ano-4-(1-cyclopentyl-3-ethvi-1H-indazol-6-yl)-cyclohexanecarboxylic acid.
A mixture of 831 mg (2.19 mmol, 1.0 equiv) cis-4-cyano-4-(1-cyclopentyl-3-ethyl-
1H-indazol-6-yl)-cyclohexanecarboxylic acid methyl ester in 20 mL methanol, 4 mL THF
and 6.6 mL (6.57 mmol, 3.0 equiv) 1N NaOH was allowed to stir at room temperature.

25 After 1.5 hours, the reaction mixture was concentrated on a rotary evaporator, diluted
with 100 mL H,0, acidified to pH 1, and extracted 2 x 70 mL. ethyl acetate. The organic
extracts were combined, washed 1 x 50 mL H,0, 1 x 50 mL brine, and dried over
Na,SO,. Filtration, concentration and drying gave 0.80 g of a white solid, which was
purified on a silica gel column (5% CH,0OH/CH,Cl,) to give 730 mg (91%) of a white

30 crystalline solid. Recrystallization from ethyl acetate/hexanes gave §38 mg of white
crystals: mp 197-199°C; IR (KBr) 3200-2600, 3061, 2961, 2948, 2939, 2871, 2245,
1732, 1625, 1451, 1255, 1185, 1169 em™; 'H NMR (300 MHz, DMSO-d,) & 12.35 (br s,
1H), 7.77 (d, 1H, J=8.6 Hz), 7.73 (s, 1HO, 7.27 (dd, 1H, J=1.5, 8.5 Hz), 5.13 (quintet,



THF and 2.7 nL (2.66 nmol, 3.0 equiv) 1IN NaOH was al lowed to stir at room
_tenperature. After 3 hours, the reaction m xture was concentrated on a
rotary 10 evaporator, di | ut ed with 1 00 nmL Herr]0O, acidified to pH 1, and
extracted 2 x 70 ni. _ethyl acetate. The organic extracts werep

washed 1 x 50WQYMB3* 1" x 50 nibrine, and dried over NaSQ erri Fi ratlon
concentration and drying gave-a white solid, which was purified on a S|I|ca
gel colum (5% CH err]OH/ CH err]C[err]) to give 197 ng (61% of a white
anor phous solid: IR (KBr) 3200-2500, 3060;3963, 2871, 2245, 1729,

1702, 1621, 1463, 15 1219 cnferr]; [err]H NVR (300 M—lz DIVBOd[err]) [err]
12.4 (br s, 1 H, 7.77 (d, 1H, J=8.5 ,76925 7.20 (dd,

J=1.3, 8.5 Hz)H. =15 HzyR-90 @, 2H1 V=7 H-H2)62.88 [m, )96394m aH), 157 16"’H27H) 2.75

(m 1H), 1.9- 22341”!»!1@@7;5 Hay, :’m@ féiHN H,) n%'B :ie‘sg{ +Jbdsd); Wanl cMed(fet

NH3) -l z 366 | H e C,
72. )29 ZH 7.4 2"'N1N391 §@72#8dﬁ-d74§:” ?E%Qg F°H?r7 7§2UL|"L-115‘]29I ?rr-l’qe”]

EXAMPLE 5 Ci s-4-cyano-4-( 1-cycl opentyEﬁ\'M eyl -
Hi ndazol -6-yl) - cyﬁl ohe gnecar bo )

mol , 1.0 equiv) cf's- 4-TPERREAe aX-2-@NV}-3-8
H i ndazol - 6-yl ) - Cyzhalge(sz.smlbunsleqmv)asmdlﬁmmdnyh amsaerdnsperéi&\ Wasnssitiédinol |

4 nL TH- and ?n @u%glﬁfqum*\g\ ﬁooth rrogagw?ﬁ\éeéttma n&tis @El Q&@Qn&&ﬁtér at

room t enper at ur Feaction m xture
concentrat ed enuiv) §-bromoyethyldpldndazole in 300 mt @ahysdreus DINIE Merls@mng ?-@mlra@‘lh fied

t H 1, d

conbi ned, vashac (L 5ot 4 paill Ebibhe BEEdiéne N4 QABAH oo, SRl e ©
Na[ err] so_[ 1  reactipn P?%ﬁeﬂﬁﬂedebﬁ ird PhbioB Yaguwn. AP W@Qﬂ%’%’“’%"ﬂ Bt 9&ftwhite
solid, which wa%r n@wlsgm a silica gel colum (5%

10 :
Gt 0 G e 30 B i@’ 8 L B LG
crystal s: np k8diuikO&@nideRver&Bridied 200-tB6 GtxturdCfiifred igﬁ:bm fnierat@e 3oy 2.88v 1,
OVEG df er 1) [REyeeAd i g s kfobriilnty Bl Ol faglioldiulrdion
7.27 (dd, WH, ag:etgte5 Tre. Bganig extmctsowgng sombisted, washed 3 x 150 mL H,0, 1 x 150 mL
brine, and dried over Na,SO,. Filtration, concentration of filtrate and drying gave a
yellow oil, which was purified on a silica gel column (5%-10% ethyl acetate/hexanes
gradient) to give 1.40 g (38%) of a yellow/green oil; MS (Cl, NH,) 268 (M+H"*, base);
Anal. caled for C,,H,,N,: C, 76.38; H, 7.92; N, 15.72. Found C, 76.43; H, 7.53; N, 15.39.
20 B. €-Bromo-1-cyclohexyl-3-ethyi-1H-indazole
A mixture of 10.22 g (33.5 mmol, 1.0 equiv) 6-bromo-1-cyclohex-2-enyi-3-ethyl-
1H<indazole and 1.5 g 10% PY/C in 1 L cyclohexane was placed on a Pan®
hydrogenation apparatus and shaken under 2-5 psi H, at room temperature. After 1
h, the reaction mixture was filtered through celite®, and the filtrate concentrated on a
25 rotary evaporator and chromatographed {5% ethyl acetate/hexanes, flash) to give 9.70
g (94%) of a paie yeliow oil: MS (Cl, NH,) m/z 309/307 (M+H™*, base); Anal. calcd for
CysHiNBr: C, 58.64; H, 6.23; N, 8.12,. Found: C, 5§8.56; H, 6.29; N, 8.77.
C. 1-Cyclohexyl-3-ethyl-1H-indazole-E-carbaldehyde
This compound was prepared according to the method of example 2.E., using
30 5.02 g (16.3 mmol, 1.0 equiv} 6-bromo-1-cyclochexyl-3-ethyl-1H-indazole as starting
material to give 3.66 g (87%) of a pale yellow oil: MS (Ci, NH,) m/z 257 (M+H™*, base);
Anal. caled for C,gH,oN,0: C, 74.97; H, 7.87; N, 10.93. Found: C, 75.00; H, 7.70; N,
10.74.

ture of 831 nmg (2.19
1




WD 97/ 42174 PCT/ 1 B97/ 00323
1H, J=7.5 Hz), 2.90 (q, 2H J=7.6 Hz), 2.42 (m 1H), 2.30 (m 2H), 1.7-2.1
(m 14H), 1.29 (t, 3H J=7.5 Hz); M5 (O, NHerr]) nmz 366 (MH err],
base); Anal. calcd for C22H27N302: C, 72.29; H 7.45; N 11 50. Found C,
72.01; H, 7.9®97421741 29. EXAMPLE 6 5. A PCT/IBY7/00323

1- Brono- 1- cycl ohex-2-enyl -3-ethyl -Hindazole 2.12 g (52.9 mmol, 1.05 equiv)
sodi um hydri de, 60% oil dispersion, was added In four portions over 10 mn.
to a roomtenperature solution of 11.354g (50.4 mmol, 1.0 equiv)

6- br ono- et hyl - 1H-i ndazole in 300 nL anhydrous DMF. After stirring 20 mn.,
9.0 nmL (70.6 nmmol, 1.4 equiv) 3-brono-cycl ohexene were added dropw se, and

the 10 reaction loncqmgc@&@@%@ﬂ-ﬁEldndiizohi—ﬂ@dé&mﬂm roomtenperature to
give 7.52 g of an eII soI ol jd was d| lved.in

anhydr ous DIVF, 1.% 2"8‘%2 *"g‘f'"bew%}? b f’fl#\e é"%éff’see tgd’ded

and the m xt mom&Mplemd'eauspansmm bf@am ag@rmambdl. quﬁwhl-cibluhexwaeathybmHm xture
was t hen pou f 5 .
nctate, ThorgiddlhSatdefiue bialal B fithl. AT Sl it efladinipory, |
150 L br ﬁneanfydtpu;race@nwerAﬂ@t[ﬁmmsm%neﬁfﬂonmlmmwsnwolwn@anm bathon of

filtrate andaglay 1Y6d : idkah agel
colum (5% 1?)'52 et %(ﬁigg‘{rg? >e/1/ heiag'r‘{gisl‘g rsgdg?'g'ﬂ?mﬁ? lg gl véeh% aQHe@?v%B&;Sﬂ

yel | ow gr eena? the raastippwas pligwed g w PTF"‘PB%E? °V§Rﬁ9im'“c

(N:[ e EVS] gger r] Nx‘ﬂiré Wias freaté@ taBiiudior Ih QBen N:olécﬁo?&am rtnpitatlre, &ﬁn&@wnwho& 53;

h : _
535" 2O it g g Cakek: T s syl i s <"
1Hi ndazobe wattiudh, bocgn fednpeRiture to giva nsa)gcimhamgwyquahmced on a Parr[err]
nydrogenat | on SPPALELYR FACaSRRNSRTY Y8R Ayt sk £lavPRiy, 227

tenperature. Afte We T eaCti on mx 'ter Ar 0
celite[err], equiy spuwnfc;wamdamrm(émdahemmne stirpest at rm?emmetfm and

A T Rl G M A S T
for Jerr]H Eﬂ"b"] aqetate. | Hye organig gxtpets were gombined) washed 3 "F’&Q @ H,
6.29; N, 18. 7L Bhne, ank &idd SRENK]|STS: @inimlonlcéirdenﬁ%aldnﬁa@a&ml drahy @ave

a yelliow oil, which was purified on a silica gel column (5% - 10% ethyl acetate/hexanes

gradient) to give 1.40 g (38%) of a yellow/green oil: MS (CI, NH,) 268 (M+H", base);

Anal. caled for C,,H,,N;: C, 76.38; H, 7.92; N, 16.72. Found: C, 76.43; H, 7.53; N,

15.39.

20 E. 4-Cyano-4-
dimethyl ester
This compound was prepared according to the method of example 2.G., using

1.33 g (4.98 mmol, 1.0 equiv) of (1-cyclohexyl-3-ethyl-1H-indazol-6-yi)-acetonitrile as
starting material, to give 1.38 g (63%) of a yellow oil; MS (Cl, NH,) m/z 440 (M+H",
25 base); Anal. caled for C,¢H,,N,O,: C, 68.32; H, 7.57; N, 9.56. Found: C, 68.18; H, 7.52;
~ N,9.28.
F. 5-Cyano-5-(1-cyclohexyl-3-ethvl-1H-indazol-t-vI}-2-0x0-
cyclohexanecarboxylic acid methyl ester '
This compound was prepared according to the method of example 2.H., using
30 133 g (3.03 mmol, 1.0 equiv) 4-cyano-(1-cyclohexyl-3-ethyl-1H-indazoi-6-yl)-
heptanedioic acid dimethyl ester as starting material, to give 983 mg (80%) of a white
amorphous solid: MS (Cl, NH,) m/z 408 (M+H™, base); Anal. calcd for C,,H,,N,0,: C,
70.75; H, 7.18; N, 10.31. Found: C, 70.75; H, 7.33; N, 10.19.




Thi s conpound was prepared according to the nethod of exanple 2.E., using
30 5.02 g (16.3 mmol, 1.0 equiv) 6-brono-1-cycl ohexyl -3-ethyl-1H i ndazol e
as starting nmaterial to give 3.65 g (87% of a pale yellowoil: M5 (O,

NH err]) mlz 257’# zj‘[err] base); Anal. calcd for C[err]H[erMﬁp,mgg,
74.97: H 7.8MORMAY 93 Found: ' C, 75.00; H 7.70; N 10.74.

97/ 42174 PCT/ | B97/ 00323 - 40-
D. 1 -{Cycl ohexyl -3-ethvl-1 Hindazol -6-yl]- acetonltr|Ie27 m. (21.0
mmol, 1.5 equiv) trinethylsilyl chlorides4were added dropwi se to a room
tenperature suspension of 3.58 g (14.0 nmol . 1.0 equivVv)

1-cycl ohexyl -3-ethyl -1 H |ndazoI e- 6 car baI deh de and 2. 31 g (26 6 mml
1.9 equiv) Iithiurfbrori-Os = P : ‘ PIPneXang: :

nin . the reaiig gamfsmsas@eem@mnemmmﬁ eﬂLsaggeaa,gz

mol ,- 1. 66 eqlv 1,1 ,3,3-tetranet hyl di sil oxane were ropvms

an
the reaction almmRled 18 AUt oSeyenR-Bétrpesiehexyls- BWHWW?\“ -Yhre-
reaction m xt bbfdé y¥IBSexafsdafisby zﬁb dcid .Inamymferas Brarting e.ﬁhteﬁwltegwaeea ARY74%)

t enper at ur Iu ed with 30 [ filtered thr

Celite[ err% ?)h e amarenets S % gH *'gi %0:]5&@3" b’ﬁFbt‘f\"fiD cagfég;éﬁm
room t enper at Gf,8l,NyOgCy 25.62;68, 77HN, momrme/q.eza &7wHs Bl900N, ThiS sol id was
di ssolved in 100 nL anhydrous DWMF, 1. %ﬁAﬂlPﬁéjl 8 Mol , 2.27 equiv) sodium

cyani de were added, and the m xture s roomterrperature for 2 5 h.
The reaction m xt ukls ' 8) : 220|-6-4f1)=q ,

200 ni ethyl %‘iﬁnt eesté eaﬁ'H ggggg_ @Jn%%-%-%&%hlﬁ%ﬂ% Brﬁﬁl 1%?%9&36-@150 m.
H20, 1 x 150 r| ne ed over Najerr raci o
concent r atBoncygloly 2 py estefe a yell ow oil, which was puri f | ed

on a silica gel co’magaécﬁ%ouna@%:&bhyﬂe #e8 t cordiny QcS\Qﬁe Qﬁaﬁb&rﬁf)eid?n
1.40 g (38%

Anal . cal cd f§1B -H$ig elr"’lfgi\[M %xfé'?’?l"!f' 1€ %’éé“"‘ﬁﬁ”’;"g %HL)? é(mbase),

76.43; H 7.5 3]Eith:é.&z-fy"ﬁhene-cyclohexane-carbomtnle as starting matenal to give 117 mg (25%)
of trans isomer as a white oily solid, and 233 mg (50%) of cis isomer as a white

15 crystalline solid:
Data for trans isomer: 'H NMR (300 MHz, CDCI3) 6 7.68 (d, 1H, J=8.4 Hz), 7.50 (d, 1H,
J=0.8 Hz), 7.13 (dd, 1H, J=1.6, 8.5 Hz), 4.34 (m, 1H), 3.74 (s, 3H), 2.98 (q, 2H, J+7.6
Hz), 2.85 (m, 1H), 2.35 (m, 2H), 1.9-2.2 (m, 12H), 1.8 (m, 2H), 1.55 (m, 2H), 1.37 {t, 3H,
. J=7.6 Hz): MS (Cl, NH,) m/z 394 (M+H"*, base); Anal. calcd for C,H,,N,0,: C, 73.25;
20 H,7.95; N, 10.68. Fund: C, 73.07; H, 8.12; N, 10.89, Data for cis isomer: 1H NMR (300
MHz, CDCY,) 5 7.68 (d, 1H, J=8.4 Hz), 7.53 (d, 1H, J=0.9 Hz), 7.14 (dd, 1H, J=1.6, 8.5
Hz), 4.34 (m, 1H), 3.74 (s, 3H), 2.98 (, 2H, J=7.6 Hz), 2.43 (m, 1H), 1.9-2.3 (m, 15H),
1.8 (m, 1H), 1.5 (m, 2H), 1.37 {t, 3H, JJ=7.6 Hz); MX (CI, NH,) m/z 394 (M+*, base);
Ana. caled for C,,H,y,N,O,2 C, 73.25; H, 7.95; N, 10.68. Found: C, 73.17; H, 7.89; N,

d

25 10.43.
EXAMPLE 8
Cis-4-cyano-4-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)-cyclohexanecarboxylic
acid.

This compound was prepared according to the method of example 5, using 201

30 mg (0.511" mmol, 1.0 equiv) cis-4-cyano-4-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)-
cyclohexanecarboxylic acid methyl ester as starting material, fo give 178 mg (92%) of

a white crystalline solid, which was recrystallized from ethyl acetate hexanes to give 153



20 E. 4- Cyano-4-(1 -cycl ohexyl - 3-et hyl -

H i ndazol - 6-yl)-heptanedioic acid dinmethyl ester This conpound was
prepared according to the nmethod of exanple 2. G, using 1.33 g (4.98 mol,
1.0 equiv) O&?$l cyclohexyl 3-ethyl -1H i ndazol -6-yl)-acetonitril e as
starting mat 0 give 1.38 g (63% of a yellow oil; NSPCEMBO7RMES 2
440 (MrH err], 25 base); Anal. calcd for C[err]H[err]N[err]O[err] C
68.32; H 7.57; N, 9.56. Found: C, 68.18; H, 7.52; N, 9.28. F.

5- Cyano-5-(1 -cycl ohexyl -3-ethyl-1 Hindgxzol -t-yl]-2-o0xo0-

cycl ohexanecar boxylic acid nmethyl ester This conpound was prepared
according to the method of exanple 2.H, using 30 1.33 g (3.03 mol, 1.0

equi v) 4- cyamg ¢tla whitecérgstatiig pé!udﬁrhysb-mz-lfmmtaﬂnﬂ ~calcylajed 16EQLAN M(;}b@lg: aci d

di met hyl est z t 8 80% of a

anor phous soi%.'@s'-'si?‘étlNl n,q[ga @hgmﬁzﬁ%ﬁ Egg; Anal . calcd for
Cerr]Herr]Nerr]O[err]: C, 70.75; I'E__.MEI&_N 10. 31 Found: C, 70.75; H,
7.33;, N, 10.19. 4.
PCT/ 1 B97/ 00323 -47T-
H i ndazol -%- gafeenitrig o- cycl ohexanecarboni trile. This conmpound was prepar ed

di to th equi v
gcg;; ng ng (iﬁgé ?z ﬁh?ﬁ%ﬁo@ﬁ@%ﬁﬂu&gﬁh@aﬁﬁed‘@zér?ng 8 s6HMar.) th-ddy €ai V)

oxocycl ohexa & b o I%/I‘”’ésﬁ‘é‘i'eda@‘lﬂ"ﬁﬁ ian golytiere rof porane, inyi ve
588 ny (749 tdirahpdrotarash{iMe 180maL,Ph® ingi)0| Thd: mikfard whs stivdiai 0P & f&d&meﬁﬁ%

M+H N QO .C,  75.62; ?9
N 1008, FoltuauphbiB 3R Bwiapon g mbiledel k) Bl waa baipasiitar (1
- cycl ohexif - Yater {100 mL)Harich edtracted uith éthylmbtameéeanmrdupxyhe etgamd e‘m&&tyl
ester and ”W&Eeoéyﬁmﬂ.& ﬁg&#& ﬁk‘ﬁlv‘m??(ﬂ i3zde%*l¥' Bine (1‘ 2954 % mL) Gkt over

cycl ohexanecar I'tc aci
magnesium sulfate and concentrated to give an oil. A separate identical experiment

was carried out using the product from Example 8 (100 mg, 0.26 mmol.) and borane
in tetrahydrofuran (1M, 0.6 mL, 0.58 mmol.). The crude product from both experiments
156 were combined and chromatographed on Silica Gel eluting with 2.5% methanol in
methylene chloride {v/v) to give an oil. Recrystallization from ethyl acetate/hexanes
yielded 214 mg white solid (67%) mp 117-9°C. mass spectrum (m/e) 367 (M+1, 20),

366 (M-, 100).
EXAMPLE 10
20 Cis-4-Cvano-4-(1-(cyciohexyl-3-ethyi)-1 H-indazol-6-yl)-cyclohexanecarboxylic _acid
amide

A mixture of the product from Example 8 (150 mg, 0.4 mmol.) thionyl chioride

(36 uL, 0.49 mmol) and dimethylformamide (5xL) in dry methylene chioride (3mL) was

refluxed for four hours. The mixture was cooled to 0°C and dry ammonia gas was

25 bubbled with chloroform (200 mL), washed with water (1 x 40 mL) dried over

magnesium sulfate and concentrated to give a solid. Recrystallization from ethyl

acetate/hexane yielded 126 mg white solid (83%) mp 180-2°C. mass spectrum (m/e)
(M+1, 20), 379 (M-, 100).



These conpounds were prepared according to the nmethod of exanple 3.B., using
540 nmg (1.20 mol, 1.0 equiv) 1-(1-cycl ohexyl-3-ethyl-1Hindazol -6-yl)-4-
[1 ,3]dithian-2-ylidene-cycl ohexane-carbonitrile as starting naterial, to
give 117ng (25% of trans isoner as a white oily solid, and 99 of
cis isomer as WORMMI® 15 crystalline solid: Data for trans i?é}%r@?’:ﬂ‘o?%rr] H
NVR (300 MHz, CDCl[err]) [err] 7.68 (d. 1 H J=8.4 Hz), 7.50 (d, 1H, J=0.8
Hz), 7.13 (dd, 1H, J=1.6, 8.5 Hz), 4.34 (m 1H), 3.74 (s, 3H), 2.98 (g, 2H,
J+7.6 Hz), 2.85 (m 1H), 2.35 (m 2H), 1.4-2.2 (m 12H), 1.8 (m 2H), 1.55
(m 2H), 1.37 (t, 3H, J=7.6 Hz); M5 (A, NH3) mz 394 (M+H , base); Anal.
calcd for err]Herr]Nerr]Jerr]: C 73.25; 20 H 7.95; N, 10.68. Fund:
C, 73.07; H, 8.12; N, 10.89. Data for EXAMBLEdfer: 1H NMR (300 MHz, CDd 3)
[err] 7.68 (d, 1 Ht..l=8&. . J=
1.6, 8.5 Hz), 4;34“]“&’ M’h , =7 = R PSS (m
1H), 1.9-2.3 (a¢damidge 1.8 (m 1 H), 1.5 (m 2H), 1.37 (t, 3H, JJ=7.6 Hz);
MK (C, NHerr]) mihe3d diilcRhéilwas prépébd irf\@amarial @qalagéusc?&tﬂ%%%i&
73.25; H, 7_95; N?Fiocﬁg‘g Foun_g: C 73.17; %,7.89; N 25 10.43. EXAMPLE 8
G s- 4- cyano® 4-Rrevidsstinspample 4 The melting peiptof isolated produst WaR 491 % -boxyl i ¢
acid. This conpound was prepared according to the nethod of exanple 5,
using 201 30 ng (0.511 mmol, 1.0 equivVv)

ci s-4-cyano- 4- (1-cycl ohexyl -3-ethyl -1 Hindazol -6-yl) -

cycl ohexanecarboxylic acid nmethyl ester as starting material, to give 178
my (92% of a white crystalline solid, which was recrystallized from ethyl
acet ate hexanes to give 153 WO 97/ 42174

PCT/ 1 B97/ 00323 -42- ng of a white crystalline powder; np 192-194[err]C,
Anal . calculated for Cerr]Herr]Nerr]O[err]: C 72.79; H 7.70; N, 11.07.
Found: C, 72.25; H 7.99; N, 10.97.




EXAMPLE 9 1 -(Cycl ohexyl - 3-ethvl -

.Hindazol e-6-yl)-cis-4-hydroxv[net hyl cycl oh exane 5 carbonitrile To a
stirred solution of the product from Exanple 8 (220 ng, 0.58 mml.) in dry
tetrahydrofuran (5 nL) at O[err] C was added dropw se a sol ution _of borane
in tetrahydMaeaH4(1' M 1.3 nL, 1.3 mml). The nixture wafCIEPYORYES at
O[err]C for one hour then quenched by the slow addition of nethanol (1 ni).
The m xture was poured into 10 water (100 nL) and extracted with ethyl
acetate (2 x 100 nl). The organic extragd.s were conbined, washed with water
(1 x 20 nL), brine (1 x 20 nL) dried over magnesium sul fate and
concentrated to give an oil. A separate identical experiment was carried
out using the product from Exanple 8 CLAMST, 0.26 mmmol.) and borane in

t et r ahydr of ?lswénle g 6 nm., 0.58 mmol.). The crude product from both
experinments h:? ?'@'3 bi ned and chromat ographed on Silica Gel eluting
with 2.5% net han®l i nAgempginshet thalfarmuldd (v/v) to give an oil.

Recrystal lization fromethyl acetate/hexanes yielded 214 ng white solid
(67% np 117-9[err]C. mass spec o/ (m+l, 20), 366 (M+, 100).
EXAMPLE O 20

Ci s-4- Cyano4- (1- cycl ohexyl - |et hyl )

acid amde A mxture of the Rrodue Exanmple 8 (1 ng, 0.4 mol .)

t hi onyl chloride (36 uL, 9249 o1 ) di et hyl formam de (5[err]L) in dry
met hyl ene chloride (3nL) was refluxedjfor four hours. The m xture was
cooled to O[err]C and dry ammoni a gasRwas 25 bubbled wth chl oroform (200
m.), washed with water (1 x 40 nlL) dried over nagnesium sul fate and
concent r 1 ecr agphgmeazeatically acteptabler saits shdrecfawherainf r om et hyl acet at e/ hexane

yi el ded 125 nyg wg)i; Fyci8drdl ¢l 23 Yyl dybiSamyiPRmersR RGE b (@ 8)  (M+L,

20), 379 (m+, 10
alko::xy)c‘-cs alkyl, C,-C, alkenyl, -(CH,),(C,-C, heterocyclyl) wherein n is 0 to 2, or
-(Z),{Z")(C¢-C,,, aryl) wherein b and c 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 alkyl, alkenyl,
15 alkoxyalkyl, heterocyclyl, and aryt moieties of said R groups are optionally substituted
by 1 to 3 substituents independently selected from halo, hydroxy, C,-C, alkyl, C,-C,
alkenyl, C,-C; alkoxy, C,-C, cycloalkoxy, trifluoromethyl, nitro, CO,R,, C(O)NR,R,,,
NR,R,, and SO,NR,R,,; '
R, is hydrogen, C,-C, alkyl, C,-C, alkenyl, phenyl, -C,-C, cycioalkyl, or (C,-C,
20 cycloalkyl)C,-C, alkyl, wherein said alkyl, phenyl, and alkenyl R, groups are optionally

|pdazol - 6yl ) - cyicl ohexanecar boxvlic

substituted by 1 to 3 substituents independently selected from the group consisting of
methyl, 'ethyl, tritfluoromethyl, and halo;

R

A A
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-43- EXAWMPLE 1 1 Trans-4-Cyano-4-(1 -(cycl ohexvl-3-ethvl)-1

H i ndazol - 6-vl ) -cycl ohexanecarboxylic acid am de The title conpound was
prepared in a manner anal ogous to the synthesis 5 provided 4,
The nel ting p®Of¥?4the isol ated product was 140-143[err]C. be‘%ﬁ@lm
PCT/ 1 B97/ 00323 -44- CLAIMS What is clained is: 1. A conmpound of the
formula | 5 [err] 10 or a pharmaceutically acceptable salts thereof,
wherein: Ris hydrogen, CJerr]-Clerr] alked-, -(CHerr])[err]((err]-Cerr]
cycloal kyl) wherein nis O0to 2, ((Jerr]-Clerr] alkoxy)Cerr]-Cerr] alkyl,
Clerr]-Cferr] alkenyl, (CH[err])[err](C[err] Cerr] heterocyclyl) wherein
nis O0to 2, or (B:)s[wac}e(dzrqrpmerqreqewﬁsﬂcgefr] aryl) wherein b and ¢ are
independently Oor 1, Zis (err]-Cerr] alkylene or (Jerr]-Cerr]

al kenyl ene, and Z' is 0 &Y r], sand wherein said al kyl,

al kenyl, 15 al koxyal k¥ y ﬁoi eties of said R groups

from hal o, hydroxy,
Cerr]- C[erﬁ] al koxy,
CO[err]Rerr], C(ON yd SO[err]NRlerr]R err];
Rlerr] is hydrogen, Cend - C[err] al kyl , N~ erRE al kenyl, phenyl,
Cerr]-Cerr] cycloal ar (Cerr]- C[err] 20 cycloalkyl)(err]-Cerr]

al kyl, wherein said al yl shenyl , and, al kenyl R{err] groups are optionally
substltut ed by 1 to 3 sql?sgltuents mdependent&yb)sel ected fromthe group
consi sting (())f

err* al kenyl ,
aéhonethyl, nitro,

R3 R3
and
16 3
' OSUECFa
(lc_) Rla
(id)

20 wherein the dashed line in formulas (la) and (Ib) represent a single or double bond;

mis Qto 4;

R, is H, halo, cyano, C,-C, alkyi optionally substituted by 1 to 3 halo groups,
CH,NHC{O)C(O)NH,, cyclopropyl optionally substituted by R,,, R,,;, CH,OR,, NR,R,,,
CH,NR.R,,. CO,R,, C(O)NR;R,,, C=CR,,, C(Z)H or CH=CR,,R,,;

25 R, is H, C(Y)R,,, CO,R,., C(Y)NR,;,R,,, CN, C(NR,;)NR,,R,,, C(NOR,R,,,
C(O)NR;NR,C(O)R;, C{O)NR,NR,;R,,, C(NOR,,)R;, C(NRg)NR,;R,,, C(NR,,)NRA,R,,,
C(NCN)NR,,R,,, CINCN)S(C,-C, akyl), CR,R,;OR,,, CRyR,;SR.:, CR.R\:S(O),R;s
wherein n is 0 to 2, CRyR,NR,R,;, CR;R,(NR,;SO,R,;, CRyR,,NR,,C(Y)R,,,
CR,R,(NR,,CO,R,s, CR4R,(NR,,C(Y)NR,,R,,. CRyR,,NR,,C(NCN)NR,,R,,,

30 CRyR,NR,;C(CR,NO,)S(C,-C, alkyl), CR,R,,CO,R,;, CR,R,,C(Y)NR,,R,,,
CR3R,,C(NR,;)NR;R,,,  CRyR,(CN, CRyR,,C(NOR,,)R,,, CR;R,,C(NOR,)R,,,
CR,R,,NR,;C(NR,;)S(C,-C, alkyl), CRgR,(NR,;C(NR,;)NR,;R,,,
CR,R,(NR,,C(O)C(O)NR,,R,,,CRyR,,NR,,C(0)C{O)OR,,,tetrazolyl, thiazolyl,imidazoly!,

S

O A



met hyl, ethyl, trifluoronethyl, and hal o; WO 97/ 42174
PCT/1B97/ 00323 .45- R2 is selected fromthe group consisting of [err] 20
wherein the dashed line in fornulas (la) and (I b) represent a single or
doubl e bond; mis 0 to 4, R3is H halo, cyano, C -C4 al kyl tlonally
substituted BYCYM2443 hal 0 groups, CH[ err] NHC(O) C(O) NH2, 81‘1%
optionally substituted by Rerr], Rerr], CH[err]OR[err] NR[err] R[err]
CH err]NRerr]R err], CO[err] R[err], CCONRerr]Rerr], C=CR[err], C(Z)H or
CH=CR[err]Rerr]; 25 R4 is H C(yeR err], OO[err]Rerr],
CCY)NRlerr]Rerr], CN, C(NRlerr])NRlerr]Rerr], C(NORerr])R err],
C(O)NR[err] NR[err]C(ORerr], CCONRerr]NRerr]R[err], C(NOR[err])Rerr],
C( Rl e rS E]C% NR[ Emdmnanvl] pyﬁ(ﬂ?[ ethiazpRdRhyt bkadiont, r bxaz6idih) NREzeT, | Bbekzbiy N

err r r rr
CRlerr] R err] é %%Bry [ W) Cgﬁgﬁﬁ&%aﬁé&%aﬂfém th'az%R)[l)’ E:]F& (rmnl:laz%i[y?
CRerr] R err] b@f]\iﬂﬁmﬂ#i]"y') CFERR; JJrazoly]) NRCB;R, }(Blzelidiny®, e OFLR, (oxazolyl),

err err r rr € err e

R Nerrl R @k&\ﬁm ;@Jﬁfa&ﬂ RN (EEXe o Ok Sfokddiazoly,
CRl err] R efr] ﬁR@%pG’] N@M)I\ﬁﬁ w(FRRbOINY), S8R, (piperidinyl), CRyR,(piperazinyl), or
CRlerr] R err] SRIRLE ﬂlﬁﬁ%éfdﬁﬁﬁd’t&bﬁfcﬂ s bk es"‘ﬂ)nkéé]aﬂ substituents

C0
=Pl B e i gioignig
CRlerr]Rlerr] NOPGgs R},)OR,CCHOR,, @aharc N@W\ﬂ RL)RINF,R), provided

% :: ; % E[[ :: ; % %ﬂ% r ! ]tgxﬁ\&g&%f:l]h& &fﬂmllla (la) repyesgnts a double bond;
CRlerr] R &0r ] NR| ewd R(4ndRBrblkken tdetier td fomk =60 iof BRGy r | NR[ err] C(O) C(O) OR{ er

r],tetrazolylthiaz | i I /4
PCT/ | B97/ 00323 46{;‘J Pm'?"%@%x ane byrz?z%(zjfy 'J‘*t RIRe i S n 5889
oxazol i di nyl, PW%:B-WNR“RSGXP&& ()R,, NRGCEN By NR 1GIOYIR, 2 28R CIVINR, A, ,,
CRlerr] R err] &hetsmnn ,ﬂ,g N[ GINDNGNR, A, ([t 'NRZEBYR.),  NR,,C(CR,NO,NR R,
Rlerr]Rlerr] fqh C(NCN)SVC &
. . alkyl), NR,C(CR,NO,)S(C,-C, alkyl) NR,,C(NR,,)NR,,R,..
15 NR,,C(O)C(OJNR,,R,., or NR,,C(O)C(O)OR,.;
each R, is independently selected from methyl and ethyl optionally substituted

Q

by 1 to 3 halo groups;

R, is OR,, SR,, SO,NR,R,. NRj,R,. NR,C(O)R, NR,C(V)R,,

NR,,C(O)OR,s, S(O),R,, wherein nis 0to 2, 0S(0),R, ,, OR,,, OC(O)NR,R,,, OC(O)R,,,

20 OCO,R,,, O(CR,;R,,),OR,, wherein m is 0 to 2, CR,R,,0R,,, CR,R,,NR,,R,., C(Y)R,..
COR.., C(Y)NR;R,,, CN, C(NR,;)NR,;R,,, C(NOR,R,,, C(O)NR,NR,C(O)R,,
C(O)NR;NR,,R,,, C(NOR,,)R,, C(NRgNR,,R,,, C(NR,)NR;R,,, C(NCN)NR,,R,,,
C(NCN)S(C,-C, alkyl), tetrazolyl, thiazolyl, imidazolyl, imidazolidinyl, pyrazolyl.
thiazolidinyl, oxazolyl, oxazolidinyl, triazolyl, isoxazolyl, oxadiazolyl, or thiadiazolyl,

25 wherein said R, heterocyclic groups are optionally substituted by 1 to 3 R,,
substituents;

R, is =NR,;, =NCR,R,,(C,-C, alkenyl), =NOR,,, =NOR,,, =NOCR,R,,(C,-C,
alkenyl), =NNRyR,,, =NNR,R,;, =NCN, =NNR,C(Y)NR,R,,, =C(CN),, =CR,,CN,
=CR,,CO,R,, =CR,,C(O)NR,R,,, =C(CN)NO,, =C(CN)CO,(C,-C, alkyl),

30 =C(CN)OCO,(C,-C, alkyl), =C(CN)(C,-C, alkyl), =C(CN)C(O)NR,R,,, 2-(1,3-dithiane),
2-(1,3-dithioclane), dimethyithio ketal, diethylthio ketal, 2-(1,3-dioxolane), 2-(1,3-dioxane),
2-(1,3-oxathiolane), dimethyl ketal or diethyl ketal;
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CRlerr]Rerr](imdazolidinyl), CRlerr]R err](pyrazolyl),
CRerr]Rerr](thiazolidinyl), CRerr]Rerr](oxazolyl),
CRlerr]Rerr](oxazolidinyl), CRerr]Rerr](triazolyl),
CRlerr]Rerr](isoxazolyl), CRerr]Rerr](oxadiazolyl), 5

CRlerr]R err] 7&&’:”ézolyl) CRlerr] R err] (rorpholinyl), PCTAB97/00323
CRlerr]Rerr](piperidinyl), CRlerr]R err](piperazinyl), or
CRlerr]Rerr](pyrrolyl), wherein said heterocyclic groups and noieties for
said R err] substituents are optionally g@bstituted by 1 to 3 R err]
substituents; Rerr] is Rerr], ORerr], CH[err]OR[err] cyano, C(O)R
Cderr]Rerr] C(O)NR[err]RLerr or N err]R err rowded that R5 is
absent when the dzesasbd®sahe mlwnﬂepqrmﬂe gty hysiogen of s@n@'SY'&PH‘HEﬂHY&"H?BMFd 10

or R4 and R eg ], & frdeiRnnéLget her to form =0 or =Rlerr] or Rerr] is
hydr ogen and F\){err | S S(OJ[err]Rerr] whereinnls 0to

2, SO[err]NR[err] F&ﬁé’hﬂn ‘SNN?PPF‘TW%I“PT'L Wherr]C(O Rerr],
NR err] C(Y) Rl err] , eI, s iaepenabRty' ¢.,-C Nk %‘;?WR{&W‘,@:R@#WO]ONN (CC,

o) Sl g LS o b LEOEN Ll Eaetd s, s o

NR[ err] C( NCN) Gﬁt@[nally }ubspmtadj by At 3l Substituents independently selected from the group

mg[[g::}g((ﬁg[[g{:éq%err WLFTEL%%% bgoC(O)NR[err]R[err] or

NR[ er r] C(O) C( O OR[ ®ach]Ris sammpmﬂy hydrogepiepBndent |y sel ected f rom met hyl
d et hyl t | b | '

ECi]g[ e(rar] Y S(I;Felr ﬁ)]na %&&h?ﬁr]ﬁt&ﬁég%ﬁ&%hgthM&tfs,Qrﬁhg% l' anB%er r C( O R[ er r]

NR] er r] C( YPR] theR]Ri, Altd Brarqan(ke) ’bﬁ"Bf‘LSI(‘@}’[ Fr"]'mé rée? o A menberad, 2

GS( O 2R12, Orthgbption amm[-geé:n&ak 8hé hdmmeﬁ[reétbb se@etedm@rm hidi 87 r]

8%[055 SHEEDCAT IR TSI CrL il
g(\l CONR[ er r ] RifineirsaidRE, GﬁJ dlkyl aiesphion Ry subsstitutdd Ky) NG| subjstitibrets indepénidehity 1 | |,
C(N

e 1) ]NQ[R%‘?%%{;?‘] bt RS, NP PP ORI o SRR oy,

tetrazol yl15 t NRa&H R, /Ry dd‘ﬁb‘?ﬂo)ﬁiom B oL (QIOIBHEC pyiikiiiol WH{NR,;NR, Ry,

t hi azol i di nyl g NN SRy igzol yl,
or thiadiazol (l@éﬁé@i ﬁ"s'Fel n )ggdl:g(t cg'tqg}r\%gécbll:l c z,g;l‘ d':sNacig O‘[Stﬁl onal | y
substituted b&ﬂivsﬂa(c\’i -G )} SEQIH& l?QW é”heFQ"éF‘r‘f 0 te %&M (QIC(OINR;R,,

=NCR[ er r ] R[ er NR({ @(erc(b'Lﬁ;L Biadolyh irkiaBdil, ox& Fazbiyl |QétFdzolyl, and C,-C,

_mg\ljR[ errN]R[REarGF"}‘k(‘%"er f C#’%f‘ét];?althen &3\5"29 errIiQ[Cﬁlrr =NN err]‘R[err] ,
- =CR er r] Oaloer 1] R esach, ReCH] dnddp@N@rMRRE.2E leyclotByCNplyer pirimidyl, pyrezolyl,
ale( ﬂ“; cdL er %&:{J& qagélfd] ﬁh@%‘ﬁ%‘“ &W%{.@ey %wﬁ fhish )

2-(1 , 3- d| t hi Eh'%mél} quifio MHWBWN'@OREMQ!M diethylthio ketal, 2-(1
, 3-dl oxol ane), 2-( dach®R,Jia&ohdently OR, of R,,;

Rie is H, C(V)R,,, COR,,, C(Y)NR,;R,,, CN, C(NR,;)NR;R,,, C(NOR,R,,,
25 C{ONRNR,C(O)R,, C(O)NRNR,,R;,, C(NOR,,)R,, C(NRNR;;R,,, C(NR, JNRR,,,
C(NCN)NR,,R,,, C(NCN)S(C,-C, alkyl), CRyR,,OR,,, CR4R,;SR,,, CR,R,;S(0),R;s
wherein n is 0 to 2, CRyR,NR,R,;;, CRR,(NR,;SO,R,;, CR,R;NR;,C(Y)R,..
CRyRyoNR,;,CO,Rys,  CR,R,oNR,,C(Y)NRy;R,,, CR,R,,NR,,C(NCN)NR ;R,,,
CR,R,,NR,,;C(CR,NO,)S(C,-C, alkyl), tetrazolyl, thiazolyl, imidazolyl, imidazolidinyl,
30 pyrazolyl, thiazolidinyl, oxazolyl, oxazolidinyl, triazolyl, isoxazolyl, oxadiazolyl,
thiadiazolyl, wherein said heterocyclic groups are optionally substituted by 1 to 3 R,,
substituents;
Rys is -C(O)R,,, -C[O)NR,R,,, -S{0),R,s, or -5(0),NRgR,,;
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2- (1, 3-oxat hi ol ane), dinethyl ketal or diethyl ketal; WO 97/ 42174
PCT/1B97/ 00323 -47- each Rerr] and R err] is independently hydrogen or
Cerr]-Cerr] alkyl optionally substituted by up to three fluorines; each
Rlerr] is independently fluoro or Rlerr]; each Rerr] is indepe ndently
Cerr]-CerrWoarmaid Cerr]-Cerr] alkenyl, (err]-Cerr]cy®® ﬁ‘ﬂ’?(%”:’
(dJerr]-Cerr] 5 cycloalkyl)(err]-Cferr] alkyl, Cerr]-Cferr] aryl, or
Cerr]-Cerr] heterocyclyl, wherein said Rl err] groups are optionally
substituted by 1 to 3 substituents indepgpdently selected fromthe group
consisting of nethyl, ethyl, trifluoronmethyl, and halo; each Rerr] is

I ndependently hydrogen or R err]; each R err] is independently hydrogen or
Rlerr], or when Rbaen?isahdeﬁ[rﬂésﬁt]yao&raés MRHerr]Rlerr] 10 then Rerr], and

be taken.t f d
i ng Optionally cant g ot SN SO Eh T ohe e = CulEied 11 om
O(Cg[andlg[ %??b[q@blfﬁsﬁwl sc(mtﬁléhtdﬂwl)@[r@ﬂ(FNﬂ(@DN%PeJ kyl or
err err rr r ﬁﬂ
Clerr]-Cferr] al k?f arR[éﬁ% ‘% %f'ﬁy&sglgi"fl tﬁh%%ﬁrb? cﬁ@"lm sgfé?o S WS
i ndependerft | M@Ylﬁlﬂcwombvh inopropylipheny, chﬁwn@-phwier rIRlerr], C(ORerr]

O NR ]
Sl;[[ :; ; } o 8§ N??[ ef; ]rsl Rl efrhd co b r'}ﬂé(ﬁﬁég iR[ Bienfrr%]n, isll\%c,raujy C?p() O?J &wbs:]tuted
al kyl), C(NRYHPr R{\!Rféll-'? n®err], C(NCN) NR17R10

C(NCN) S(( err] - CAal kyl Th&?&:ﬁﬁédr@(&d@ﬁrﬁ@@ﬁraﬂu ?Zﬂsaét 1), NR[err] C(NCN) NR[ err]
Rlerr], NR err]SO_err]

er.r reknnis O
ro o NRTer 1] CL0) & O TR PRIt celgRp Sl By Eecgrppiapt Provuip (e
i m dazol yiQ ahedashed, Impysplmh;slqsnhglaamd!yl tetrazolyl, and (Jerr]-C2 al kyl
optional Iy substi tuted N ne 0 each R err]
I S i ndependently errf%é&g?%é&cﬁ%%ﬂr&?d %%‘af‘g pyrimdyl, pyrazolyl,
i m dazolyl, triazdlyl, Thyeemopgund gfigm&wheyein rrpis;ﬂemctmmlhydmwphol i nyl,
furanyl, thienyl, gt hi agply éomFng!hHOH Rm B2RALEKI R, 06 BLESN, i-cRaeh, Rrer ]
s i ndependently GQIL'err] or
:C(O)NH
15 9. The compound of claim 1 wherein R, is a group of formula (la) wherein
R, and R; are cis as follows:

20 (Rs)m

Ry YR
10. The compound of claim 1 wherein R, is a group of formula la wherein
the dashed line represents a single bond and R; and R, are cis.

25 11.  The compound of claim 1 selected from the group consisting of:
1-(1-Cyclopentyl-3-ethyl-1H-indazol-6-y!)-4-oxo-cyciohexanecarbonitrile;
Trans-4-cyano-4-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl)-cyclohexanecarboxylic

acid methyl ester;
Cis-4-cyano-4-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl)-cyclohexanecarboxylic  acid

30 methyl ester,;
1-(1-Cyclohexyl-3-ethyl-1H-indazol-6-yl)4-oxo-cyclohexanecarbonitrile;
Cis-4-cyano-4-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)-cyciohexanecarboxylic

acid methy! ester;
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Rlerr] is H CQY)Rerr]., Cderr]Rlerr], CYNRerr]Rerr], CN,

,C(NR[err])NR[err]R[err], C(NCR[err])R[err] 25

C(O NR[ err] NR[ err] C( O) RhieBlrckt Ha P NREer=Rlerr]l,.. C(NORerr])Rerr],
NR9) NR| err err N R[ e SHEET G{AYGhE rr Iﬁ[&r

g((NG\IgS(R[C[er]r‘}'Rl-’ 7C(alll H“mﬁﬂi[errqﬂmgﬂd rr]L[er"Pg gzrsr

CRlerr]Rerr]S(Oferr]R err|] wherein nis

CRlerr]Rlerr]NRlerr]Rerr], CR[err]R[err]NR[err]SCIerr]R[err]

CRRlerr]NRlerr]CYR[err], CRerr]Rerr]NRjgerr]CJerr]Rerr],

CR[err]R[err]NR[err]C(Y)NR[err]R[err]

CRlerr]Rlerr] NRlerr] C(NCN) NR[ err ] R[err

CRRI err] NR[ err] C( TrinerHoyauR-Gcppiaexyl-3athyh] Hlpgzol-6-yi-Fecaheyanecerhpxlc Bgd

i m dazol yl , |nqgtﬁ@ggge|}d: nyl, 30 pyr azolyl, thiazolidinyl, oxazol ylb,
lidinyl, triazo | sQxazo ereln

gg?éohet epgcycl i c%ﬁyﬁé' ox-d- %B'P?%W!ﬂ F‘piﬁé&%ﬁ:?é’b ad'i ¥f°r]

substituents;aeld;err] is -C(ORerr], -CCONRerr]Rerr], -S(O)ZR 5, or

-S(O 2N

Pt/ | 8071 0305, 45 THARCHeXAROSH{THABDAN FrgHyH15fesiezole-Vi pyplohsxpnecargoxyiic

=NR[ err], =N@¥id;=C(CN)2, =CRlerr]CN, =CRlerr] N2, =CR[err]CJerr]|Rerr],

= ON

e ) S QAL BByl T kL1150 By lgpacane

cycl ohexyl @ﬂﬁqmwﬁtyl 5 et hyl enecycl opropyl, isopropyl, phenyl or

4-f 1 uoro- phenyl . cld B[aﬂéée]rbd I d
Cerr]- C[err] al kyI opﬁg ﬁ%ﬂ@t’??ﬂ%ﬁ'ﬁg&ﬁ?ﬁﬂ hPee quorx?'r‘l;esacl 4,

The conpol®d amidejandm 3 wherein Rlerr] is ethyl. 5. The conpound of
claim 3 wherei n RiTedrsl4- ¢;£ana4qnq¢uanaasxﬂ-sremsyl)aH(.h@azomﬂqxaydw&aﬁmm&aﬁhed

l'ine represents a sj ngle bond ) he conpound of claim5 wherein R3 is
cyano. 7. afjrLam 'Gﬁpound of cl al m 6 vvherel nmis 0 and R err] is hydrogen.
8. The conpound2of @l cinfpoandottheiformidleerr] i s carboxy, -CHOH, or
-CH2C(O NH err]. R

1

15
| XKKX

20 wherein R is hydrogen, C,-C; alkyl, -{CH,),(C,-C, cycloalkyl) wherein n is 0 to
2, (C,-C, alkoxy)C,-C, alkyl, C,-C, alkenyl, -(CH,),(C,-C, heterocyclyl) wherein n is 0
to 2, or -{Z£),(Z").(C4-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 alkyl,
alkenyl, alkoxyalkyl, heterocyclyl, and aryl moieties of said R groups are optionally
25 substituted by 1 to 3 substituents independently selected from halo, hydroxy, C,-C,
alkyl, C,-C, alkenyi, C,-C, alkoxy, C,-C, cycloalkoxy, trifiuoromethyl, nitro, CO,R,,
C(ONRyR,,, NR;R,, and SO,NR R, ,;
R, Is hydrogen, C,-C, alkyl, C,-C, alkenyl, phenyl, C,-C, cycloalkyl, or (C,-C,
cycloalkyl)C,-C, alkyl, wherein said alkyl, phenyl, and alkenyl R, groups are optionally
30 substituted by 1 to 3 substituents independently selected from the group consisting of
methyl, ethyl, trifluoromethyl, and halo;
each R, and R,, is independently hydrogen or C,-C, alkyl optionally substituted
by up to three fiuorines; and,

RN R T



15' 9. The conpound of claim1 wherein R err] is a group of
formula (la) wherein~R3and R err] are cis as foIIovxs err] 10. The
conmpound of claim1l m@ﬁgg{eg}}&%ﬁke SEHETEHD 1O b 1a wherein the

dashed |ine _represents andiFBHERGNA is. 25
The conpound*SP" 1% m J‘Mﬂ“ﬂ“ﬁ“ﬂ!‘r 1 the GFEMA EONsi siding REBIA0423
-Cycl openl yl -3-ethyl -1 -0- )- F=oxo0- cycl ohexanecarbonitrile;
Trans4-cyano-4-(1 -cycl opentyl - 3-et hyl -

H i ndazol - 6-yl ) - cycl ohexanecar boxylic asb.d met hyl ester;

Cl s-4-cyano-4-(1-cycl openty-3-ethyl-1 Hindazol -6-yl)-cycl ohexanecarboxylic
acid 30 nethyl ester; 1-(1 -Cycl ohexyl-3-ethyl -

H-i ndazol - 6- yl ) - X-i®boonegy,cC{D)O(GC¢ alk ), ACHGN, earbOx g, --CHoGH nar-G(Q) .

-cycl ohexyl -3-ethyl -1 | 6=y e ngcar hyl
estor: e T?éns th &ﬂ%%gnk ot bibin® 12| QREXRNRCAT BRiHekfi, BFhishemh,

-cycl ohexyl r@etb!lmﬂcyq!wrionwa@eproavlypoewy@n Sbiiucrernbenyt nsk R isethybi d net hyl
ester: G s-4-cyang:- 4-fhé coﬁ}quﬂm@PWAlmeﬁm&n;(ss bromo.

H i ndazol - 6-yl ) - cycl ohexanecar boxylic acid Trans-4-cyan o0-4-( 1
-cycl ohex®l - 3-et A% - 1 FF"F'PR?&QGI“Q‘%P'}“‘E%/CI ohexanecar boxylic acid: 1

- (Cycl ohexyl - 3 ethyl-1 Hindazol e-6-yl)-cis-4- hydr oxyl nmet hyl cycl ohexane
carbonitrile; G s-4-Cyano-4-(1 -(cyclohg
Hi ndazol - 6-yl ) - cycl ohexanecar boxy!l icgy
Trans- 4- Cyano-4- (1 -(cycl ohexyl - 3_¢t
H-i ndazol - 6-yl ) - cycl ohexanecar bg p

10

XIX

wherein R is hydrogen, C,-C, alkyl, ~(CH,),(C;-C, cycloalkyl) wherein n is O to

2, (C,-C, alkoxy)C,-C, alkyl, C,-C, alkenyl, -(CH,),(C,-C, heterocyclyl) wherein n is 0
18  to 2, or -(Z).(Z).(Ce-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 alkyl,
~alkenyl, alkoxyalkyl, heterocyclyl, and aryl moieties of said R groups are optionally
substituted by 1 to 3 substituents independently selected from halo, hydroxy, C,-C,
alkyl, C,-C; alkenyl, C,-C; alkoxy, C,-C; cycloalkoxy, trifluoromethyl, nitro, CO,R,,

20 C(O)NRyR,,, NRjR,, and SO,NR,R,,;

R, is hydrogen, C,-C, alkyl, C,-C, alkenyl, phenyl, C,-C, cycloalkyl, or (C,-C,
cycloalkyl)C,-C, alkyl, wherein said alkyl, phenyl, and alkenyl R, groups are optionally
substituted by 1 to 3 substituents independently selected from the group consisting of
methyl, ethyl, trifiuoromethyl, and halo; and,

25 each R, and R,, is independently hydrogen or C,-C, alkyl optionally substituted
by up to three fluorines.

16. The compound of claim 16 wherein R is cyclohexyl, cyclopentyl,
methylenecyclopropyi, isopropy!, phenyl or 4-fluoro-phenyt and R, is ethyl.

17. A pharmaceutical composition for the inhibition of phosphodiesterase

30 (PDE)type IV or the production of tumor necrosis factor (TNF) in a mammal comprising
a therapeutically-effective amount of the compound of claim 1 and a pharmaceutically
acceptable carrier.

U



wherein Ris
- err] cycloal kyl)

acid am de. 12. A compound of the fornula [err]

er 20
hydrogen, C[err]-Clerr] alkyl. -(CH[err])[err](C[ea

err]-

- r

]
"whereinnis 0to 2, (Cerr]-Cerr] al koxy)(err err] al kyl,

]
Cerr]-Cerr aI kenl -(CHerr])[err](Cerr]-Cerr] heterow}wjﬁwwereln
nis O0to 2. "(2 [err](Z[err])[err](C[err] Cerr] aryl) wherein b and c

are independently 0 or 1, Z' is (Jerr]-(err] alkylene or err]-Cferr]

al kenylene, and Z" is 0, S. SOJerr], or NRerr], and wherein said al kyl,

al kenyl , al koxyal kyl, heterocyclyl, and8& yl nvieties of said R groups are
optionally 25 substituted by 1 to 3 substituents independently sel ected

f hal 0. hyd , kyl , err] al kenyl
C{gm]?cferr]y ;?)Ii y,C[ e C[g{r@r?]ﬁr“]'h' %‘eﬂh?éR%Pd%[sl“F‘F%%@W orihe r o,

CJ er ]r 1R eL r iérodm@ﬁdr]ne&.ee.&}wd\ﬂmﬁd KhrRfinjal #kh S@ﬁ\alhie]sl\&'ahml iﬁﬁ@r?elr rl;

err] is r n yl,
g[[err] C[er?/ ﬁ%m%&? tkﬂ% %‘le}f %ﬁf'ﬁf‘% EV%I"%?‘W’}‘} e"f?l”?la.!'@:[“err] al kyl .
wherein said al kyts. pMptybdrmaemﬂcailcbmpyémdﬂfen'th% ;lal@r/mma o?tracat?pmwaﬁhdnﬁ, 30

bstituted 1. 3 ue n cte oM roup
ign:it !st :Jn§ ogy"rtrel"h(a; ',"agéjrh f"““{“?f}’f‘f “’{P‘%ﬁg &ﬁy ?{#ﬁﬁﬁal eu"éaé%iﬂ ?&oé'pﬁl]‘gand
Rl err] is i ndsspeartheitis, Ignmnﬂj?tvﬁgmmr@ ponqm;;i sé:{sa.ég]aptgl ﬂ;dclgé)mdm shock,
substi t ut ed w& fi H%jc‘j? @ ne, acut® fespirgt isttds syndro

o Arpox 3{5'3 $TeP8EO H.

p%w) Slc(ac(j:[ teL;F*gﬂn"f%W@: ??5'20"%? 123 'HIQ! mhmmatmndbﬁm S“tﬁ RubmRNaR] err |
may not bot hs&eo.auglgqsm reéorptith &@éaeé 'rSB%rﬂEnQH i@y, g:*aﬁtve&t}%oéi reaa.ohhe

meani ng bro err] i s eth ound claim
wher ei n @%‘Y I°B$€}¥Pl§'|‘s dH%M?‘F%’P?@c‘ngﬁ’ﬁ? mfyr\dawwmes}m _
phenyl or 4 B} Mﬁlighﬁbﬁ resbhexidCscobedany o unnré&mmun%ﬁﬁﬁﬁw)syﬂdr@ﬁe clai m

13 wherein X(AIISSPAFE? Hl\? ARC (AIDS rel1 F’ed comAYexf)HEo% orma lon,ggarf S mjtjorminon,
Crohn's disease, ulcerative colitis, pyresis, multiple sclerosis, type 1 diabetes mellitus,
autoimmune diabetes, systemic lupus erythematosis, bronchitis, chronic obstructive

1§ airway disease, psoriasis, Bechet's disease, anaphylactoid purpura nephritis, chronic
glomerulonephvitis, inflammatory bowel disease, leukemia, allergic rhinitis, or dermatitis,
in a mammal, comprising a therapeutically-effective amount of the compound of claim
1 and a pharmaceutically acceptable carrier.

20. A method for treating asthma, joint inflammation, rheumatoid arthritis,

20 gouty arthritis, rheumatoid spondylitis, ostecarthritis, and other arthritic conditions:
sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome,
acute respiratory distress syndrome, cerebal malaria, chronic pulmonary inflammatory
disease, silicosis, pulmonary sarcoidosis, bone resorption diseases, reperfusion injury,
graft vs. host reaction, allogratft rejections, fever and myalgias due to infection, such as

25 influenza, 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, Crohn's disease, uicerative colitis, pyrests,
multiple sclerosis, type 1 diabetes mellitus, autoimmune diabetes, systemic lupus
erythematosis, bronchitis, chronic obstructive airway disease, psoriasis, Bechet's

30 disease, anaphylactoid purpura nephritis, chronic glomerulonephritis, inflammatory
bowe! disease, leukemia, allergic rhinitis, or dermatitis in a mammal which comprises
administering to said mammal a therapeutically-effective amount of the compound of
claim 1.

[
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wherein Ris hydrogen, Clerr]-Clerr] alkyl, -(CHerr] r : z r
cycloal kyl) wherein nis 0 to 2. (CJert]-Clerr] al koREﬁ%ﬁﬁENf@ﬂ%ET
Cerr]-Cerr] alkenyl, -(CH)[err](Cerr]-Cerr] heterocyclyl) wherein n is
015 to 2, or -(Z)[err](Z")[err](Cerr]-derr] | % &LTd(:me

I ndependently 0 or 1; Z' is (err]-Cerr] alkyle ] €1 ,E

al kenylene, and Z" is 0, S. SJerr] or NRerr], dnd wherein said}alkyl,

al kenyl , al koxyal kyl, heterocyclyl, and aryl noigtiles{@NORIWIR ¢r pups are
optionally .substituted by 1 to 3 substituents ingegendently seleg¢gted from
hal o, hydroxy, Cerr]-Cerr] alKkyl ,_4gerr] -Cerr]l aTkenyT, gerr]-ferr]

al koxy, Clerr]-Cerr] cycloal koxy, trifluoromethyl. nitro. CJerr]Rerr],
20 C(ONRerr]Rerr], NRerr]Rerr] and SJerr]NRerr]Rerr]; Rerr] is
hydr ogen, . efrids=dyahé-h- auehehm%swh%@&els@ixmﬂewm&wmc darrl-err]
cycl oal kyl , or (C[err]-(g[err] cycloal kyl)(err]-Clerr] alkyl, wherein said
al kyl , dﬁ%‘ﬁylles‘%ﬁhd al kenyl Rlerr] groups are optionally substituted by 1 to
3 substituent&sh&daﬂﬂm@ﬁw&&eszflawmdHfaﬁwu-&ql)@wwpexaaa&rséiymg of nethyl,
ethyl, trifluoronmethyl, and halo; and, 25 each R err] and Rerr] is
independ%ﬂﬁ1y hydrogen or Clerr]-Cerr] alkyl optionally substituted by up
to thsee fl udtranes-cydbo-4-(1-EiQoReypPo@iGl-0R-irtdaabis-ylj-byadteaxahscahb dxlic

cycl ohexxéi . cyclopentyl, nethyl enecycl opropyl, isopropyl, phenyl or
4-fluoro-phenyl and Rlerr] is ethyl. 17. A pharnmaceuti cal conposition for
t he i nhi bi ti oh(@fclgiexyphatiyedtendsm!ad-iREk)4-hypexyvhahylchelopeodhect i on of
tumor negfashigyd actor (TNF) in a mammal conprising a

t herapeutically-effective anount of the conpound of claim1l and a

phar maceut i cafisy-Greoept(bisydoheyiratm)-1H-indaaoiiryiovkciexanecarboxylic  acid

PCT/ 11B97404223nq 51- 18. A nmethod for the inhibition of phosphodi esterase
(PDE) type IV_or the production of tumor necrosis factor (TNF) in a mamual
whi ch conpri s&@ngtiryanefdH-avelohexysTrayin rivgazal-S Byt RossarSowis ect i ve
amount ohcihsgnig®&Mpound of claim 1. 19. A pharnmaceuti cal conposition for

t he prevention_or treatnent of asthma,
12. A compound of the formula

R 1
18
| XXXX
N
X N
[
R
20 wherein R is hydrogen, C,-C, alkyl, -(CH,),(C,-C, cycloalkyl) wherein nis 0 to

2, (C,-C, alkoxy)C,-C, alkyl, C,-C, alkenyl, -(CH,),(C,-C, heterocyciyl) wherein nis 0
to 2, or «(Z),(Z7).(C4-C,, aryl) wherein b and c are independently 0 or 1, Z is C,-C,
alkylene or C,-C, alkenyiene, and Z' is O, S, SO,, or NR,, and wherein said alkyl,
alkenyl, alkoxyalkyl, heterocyclyl, and aryl moieties of said R groups are opticnally
25 substituted by 1 to 3 substituents independently selected from halo, hydroxy, C,-C
alkyl, C,-C; alkenyl, C,-C, alkoxy, C,-C; cycloalkoxy, triflucromethyt, nitro, CO,R,,
C(O)NR,R,,, NRyR,, and SO,NR,R,
R, is hydrogen, C,-C, alkyl, C,-C, alkenyl, phenyl, C,-C, cycloalkyi, or (C,-C,
cycloalkyl)C,-C, alkyl, wherein said alkyl, phenyt, and alkenyi R, groups are optionally
30 substituted by 1 to 3 substituents independently selected from the group consisting of
methyl, ethyl, trifluoromethyl, and halo;
each R, and R, is independently hydrogen or C,-C, alkyl optionally substituted
by up to three fluorines: and, '

A T



5 joint inflammation, rheumatoid arthritis, gouty arthritis, rheumatoid

spondylitis, ostedarthritis, and otherarthritic co E@E C
shock, endot oxi c shock, gram negative sepsis, toxi c%@ﬁ@mmT§ u eIT

respiratory distress syndrone, cerebal malaria, c

I nfl ammat ory di sease, silicosis, pul nonary sarcoi U r @E I on
di seases, repertusion injury, graft versus host reafti on 10 al l'jodr af t
rej ections, fever and nyal gias due to infection, :a“hergwmpg@gd to

i nfection or nalignancy, cachexia secondary to hufmh acquire e
deficiency syndronme (Al DS), AIDS, HI V ARC (AIDS [el , |kel oi d
formati on, scar tissue formation, s diseasel_ulcerative colitfs,

' di abet
£t om s LHB PR BT ipa -cﬁ?é‘%ms b PR, MRl v 15 ai rvay
Oy oase iR lsnd>) feanfi GG ol CRECE W IR ACLR L DUERNT  NOPTTT LS,

FS—R B oY ukem a, allergic

rhinitig, m@srmndﬁﬁxm:p‘xtohﬁédsthat WhlenP HR W BheanifOTRAd, BB R, B cthyl.

t her apedi+eal +ectt+ve—aount—of —the—conpound—of—Crfaim 1 and a
phar maceuti g3l I yTﬁgc&m AkfalR 12 3 A netdhedntRr 4 ast hma,
joint inflammation, rh tao:ad art hr2| ti s\‘grem go‘!u}fte a*rglt hr{cﬁgh&?heumt oid

spondyF'Tec“"\ée“erﬂiieiUemY'h\SP[J'IQQ)f| ah@\tbphéwfm%fptﬁﬁ'ﬁw'u%’d nEehrlons; sepsis, septic

shock, endot@xi CTREQSKpoGha Bl A8HAT S WRerdRDEisS brdmii C shock syndr one, acute
respiratory distress syndrome, cerebal nalaria, chronic pul nonary

i nf ISanmat or Y 5di s@LAEPAINdiE §18 19MPA| nonary sar coi dosi s, bone resorption
di seases, reperfusion injury, graft vs. host reaction, allograft
rejections, fever and nyal gi as due ' jort, such as 25 influenza,
cachexi asecondaryto infection ng ; cachexi a secondary to hunan
acquired i nmune deficiency s [o]ys - MIDS, HYV, ARC (AIDS rel ated
conpl ex), keloid formation, i omati on, Crohn's di sease,

tiple scldrosis, type 1 diabetes nellitus,
pus eryth tosis, bronchitis, chronic

ul cerative colitis, pyresi{
aut ¥ mune di abetes, sysgen
obstructive airway di seaSe, psoriasis, Bechet's 30 disease, anaphylactold
purpura nephritis, chronic glonerul oxXephritis, inflamuatory bowel ‘di sease,
| eukem a, allergic rhinitis, or dermatitis i.n a mammal whi ch conpri ses
adni ni sg er:c rm?éranmd\yamaaﬁ' cact ARYAREML) @3, kyBbhRf &R MY tOf the
conmpound of ¢
P -Cs alkoxy)C,-C, alkyl, C,-C, alkenyl, -(CH,) (C;-C, heterocyciyl) wherem nis 0
1S to 2, or -(Z),(2)(C4-C,, aryl) wherein b and ¢ are independently 0 or 1,Zis C,-Cq
alkylene or C,-C, alkenylene, and Z* is O, S, SO,, or NR,, and wherein said alkyl,
alkenyl, alkoxyalkyl, heterocyciyl, and aryl moieties of said R groups are opﬁonally
substituted by 1 to 3 substituents independently selected from halo, hydroxy, C,-C,
alkyl, C,-C, alkenyt, C,-C, alkaxy, C,-C, cycloalkoxy, trifluaramethyl, nitro, CO,R,,
20 C(O)NRyR,q NR,R,, and SO,NRR,;
R, is hydrogen, C,-C, alkyl, C,-C, alkenyl, phenyl, C,-C, cycloalkyl, or (C;-C,
cycloalkyl)C,-C, alkyl, wherein said alkyl, phenyl, and alkenyl R, groups are opticnally

substituted by 1 to 3 substituents independently selected from the group consisting of
methyl, ethyl, trifiuoromethyl, and halo; and,
25’ each R, and R,, is independently hydrogen or C,-C, alkyl optionaily substituted
by up to three fluorines.
16. The compound of claim 15 wherein R is cyclohexyl, cyclopentyl,
methylenecyclopropyl, isopropyl, phenyl or 4-fluoro-phenyl and R, is ethyi.
17. A pharmaceutical composition for the inhibition of phosphodiesterase
30 (PDE) type IV or the production of tumor necrosis factor (TNF) in a mammal comprising

a therapeutically-affective amount of the compound of claim 1 and a pharmaceutically

‘N 0 A R

acceptable carrier,
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(57) Abstract

R
The invention relates to compounds of for- :
mula (), and to pharmaceutically acceptable salts i
thereof, wherein R and R1 are as defined herein.

R3 is selected from the group consisting of (la), R

(b), (Ic) and (Id). The invention further relates e

| to intermediates for the preparation of the com- é

pounds of formula (I), and to pharmaceutical com-

positions containing, and methods of using, the

compounds of formula (1), or phanmaceutically ac-

ceptable salts thereof, for the inhibition of phospho- Ry R
diesterase (PDE) type IV or the production of tumor :

necrosis factor (TNF) in a mammal.
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