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| NDAZOLE DERI VATI VES AND THEI R USE: AS 1 NHI BI TORS OF PHOSPHODI ESTERASE ( PDE)
5 TYPE |1V AND THE PRODUCTI ON OF TUMOR NECRCSI S FACTOR (TNF) This

invention rel g, ihﬁ%& qhovel indazol e anal ogs. The conpounds aﬁﬁ $éb ve
I nhibitors of 6ﬁosp odi esterase (PDE) type IV and the producti ﬁﬁ qéunnr
necrosis factor (TNF), and as such are useful in the treatnent of asthm,
arthritis, bronchitis, chronic obstructive airway disease, psoriasis,
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Al DS, septic shoc and 0 | sease t production of TNF. This
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The foregoi ng co- ggir%gl ns ed%ﬁ?e‘%a‘g#\%’?’f%%% sﬁ%‘n%ﬁ‘m a |‘8ﬁs are
i ncor por at ed teatmany ny‘h’eﬁwm dlwasmun mtml;t yesp@tiallye humens,cand)rtot i on

that cyclic pHsmssteticad wﬁ WI lul ar second messenger
(E.W Sutherland, _and T. RaII ar rracol 12, 265, (1960)),
i nhi bitiof® of theTbﬁdg'psmtﬂ Unitad; Statas, pravisianal cpatent pas Blsa and,

ﬁ/g accor di lnﬂisﬂgsé aAd a?wmusmwawg%kém?iamt?wm&b@és Qfﬁsﬂgfpeﬁv‘igasses t
A Trends i i ErpRueie of TN iiiec Syate ravsigapl sopheapay normber 6049 1.078)569) . and

t _helh rI selnect Jure 2nh9_se-tumd Sttes provisional sm-eatmdndmrsdmwcas filed I.litihehzass been
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Cardi ol ., 12h& ﬁ féﬂeﬁuiﬁtﬁﬂv I&é&ﬁ%) and airway snooth mnuscle rel axation

(T.J. Torphy rections ‘Anti - Ast hma Drugs" eds S. R O Donnel |
and C. G A Per s Since thepecognitionithaticyclic adenasinephpsphiate (AMR) dsamintrdceliutan t

i nhi bit PDE byghd tessingel (W) SiiehaRa,Cbnd Tt Wi Ral, Bistor WAL 12, Jes,
(1960)), inhibition of the phasphodiesterases has been a target for modulation and,

25 accordingly, therapeutic intervention in a range of disease processes. More recently,
distinct classes of PDE have been recognized (J. A. Beavo et al., Trends in Pharm. Sci.
(TIES), 11, 150; (1980)), and their selective inhibition has led to improved drug therapy

{C. D. Nichoison, M. S. Hahid, TIPS, 12, 19, (1991)). More particularly, it has been
recognized that inhibition of PDE type IV can lead to inhibition of inflammatory mediator

30 release (M. W. Verghese ¢t al., 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'Donnell and C. G. 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

35 muscle without causing cardiovascular effects or antiplatelet effects. it has also been
disciosed that PDE IV inhibitors are useful in the treatment of diabetes insipidus
(Kidney Int. 37:362, 1990; Kidney Int. 35:494) and central nervous system disorders
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types, would inhibit the release of inflanmatory nedi ators and rel ax airway
snmooth 35 nuscle w thout causing cardiovascul ar effects or antipl atel et
effects. IT has al so been disclosed that PDE IV inhibitors are useful in

t he treat nment bgpet es insipidus (Kidney Int 37:362, 1990;pciimiyifyYozs Nt -
35:494) and central nervous systent di sorders WO 98/ 09961

PCTI /1 B97/ 01023 -2- such as depression and nulti-infarct denentia (PCT

i nternational application WD 92/19594 (published Novenber 12, 1992)). TNF
is recogni zed to be involved in many infextious and auto-i mmune di seases
(W Friers, Fed. of Euro. Bio. Soc. (FEBS) Letters, 285, 199, (1991)).
Furthernore, it 5 has been shown that TNF is the prinme nediator of the

i nf | ammat or y suects pendeprassion and sayitbinfarctadementiat {(RCT lintenaticfial BppliSatiom WO et
al., dinical I I a gy, 62, S11, (1992)). Summary of
t he Inventloﬁ#%?%%?@ﬁwgﬁa i%’gs to conpounds of the formula I

10 [err] 15 and tmnmmdwdmmmymfemcusanmmmgaesR is
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I nde endentl gtic” erg r r

al keﬁyl ene, an [err] ]'h@‘ %2”] %\Ié %] an?ﬁh"e‘ﬁe@h%g é‘ﬁ% ]

groups are opjmmungpatholog hsﬁ%&“éd‘l N to 3 substituents independently

selected fromthe group consi st |ny, Clerr]-Clerr]alkly
err err] al kenyl err erf ro, - err err

C[C(C))}\IR[CE:rr]}?[err] ym'gﬁrévg[m felates.ta MQ’% ]R[25]

[err] is 4y Clerr]-Cerr] alkyl, Clerr]-Cerr]algenyl,or phenyl, wherein

said al kyl, alkenyl and phenyl R e gr oups Arte optional ly substituted
by 1 to 3 substituents independen I

Re

15

and to phamaceutically acceptable salts thersof, wherein:
Ris H, C,-C, akyl, {CH.)(5 to 10 membered heterocyclyl) wherein m is 0 to
2, (C,-C, alkoxy)C-C, alkyl, C;-C, alkenyl, or (Z,),(Z,)(C¢C,, aryl) wherein b and ¢
20 are independently O or 4, Z, is C,<C, alkylene or Cy-C, alkenylene, and Z, is O, S, SO,,
_ or NR,;, and wherein said R groups are optionally substituted by 1 to 3 substituents
independently selected from the group consisting of halo, hydroxy, C,-C, akyi, C.-C,
akenyl, C,-C, alkoxy, trifluoromethyl, nitro, <COR,;, -C{ONRR,,, -NR.R,; and
SONR R,y
25 R, is H, C,-C, akyl, C-C, akenyl, or phenyl, wherein said alkyl, akeny! and
phenyl R, groups sre optionally substituted by 1 to 3 substituents independently
selected from the group consisting of methyt, ethyt, triflucromethyl, and halo;
R, is Ry -C(O)NR,;(CHR,;).C(O)NR;;O(CH,),(C,-C,, aryl),
~C(=NR,)NH(CH,),(C,-C,, aryl). -C(O)NR,(CHR,;).C{(O)NR;(CH,),OR,,,
30 -C(ONR,(CHR,,),S(C-C, alkyl), <C(sNOC{O)RxJR,,, <CR,R,CHR,NRSO,(CH)A,
“CR R CHR,NR,P(OXOR,)JC(OXC,-C, akkyl),-CR,R CHR NRP(OXC,-C, alkoxy),,
Z;R;, 0f {CR,RINR(CIONR,, Wheresin pis 010 2, mis 1106, and qis 1 or 2;



selected fromthe group consisting of nethyl,altryl triflioronetlhyl,

and halo; Rerr] is
Rlerr],-C(ONRerr](CHR [err])[err]C(ONR, [err]OQ(CH,[err])[err],(Cerr]-Ce
r

er
! ) NH( CH
"y e OB EL ) S ) (Gl ] e s
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C(O)NR[err](CHR[err][err]S(C[ err]-Ce
al ky),-C(=NCC(O R err]Rerr])R err]-CR R[err]CHR[err]NR[err]SCIerr](CH[
err])A -CRlerr]CHR[err] NR[ err] ( ORerrl3Cerr]-Cerr]al ky
-CRlerr]Rerr]CHR err] (NR[err]P (O ((err]-Cerr] al koxy) [err] WO

98/ 09961 PCT/ 1 B97/ 01023 - 3-
[err] or is Vi® RG$ 09961

PCT/1B97/ 01023 -4- wherein in said formulas (la)-(lt), the structures of
formulas (11) and (lg) are attached to formula | at carbons 5, 6, or 7 of

i hed line in fornmulas (lc) and (Id)
d—except Rierr] is absent in formulas

i ndi-cates a single nd or dguble K
(Ic) and (1d) where \ i Al St es a double bond, nis 0 to 2,
pis50%®0 6, and mis 1, Re C(O)N(CI—l[err])(OCl—l[err])or
-(CH err])[err]OH whereifi nis 0 to 4; ] and R err] are independently
sel ected fromthe groupgonsi st®ng of¢pgy ethyls, -CJerr]H and - C(O) NHOH,
Rlerr] is H cyano, hydroxy, C[err]-Cerr] alkyl, Cerr]-Clerr] alkoxy,
-OC(O (derr]-Cerr] alkyl) or - 10 OC(O((err]-Cerr] aryl); Rerr] is
Cerr]Cerr] aryl or to 10 nenbered heterocyclyl, wherein said R err]
groups are optionally gubRei t ut ed gy to 3 substi nts i ndependently
sel ectedtdrom hal o, triRwYuoronet hyl\/cyano, nitro, tCHerr] R err]
Cerr]Cerr] al koxy, (derr ] alkyl), rr]C(O(Cerr]- err
alky)-C(O NH err] alky[err],-C(CONHOH Eerr]-C(O Q)] er ] C[err] al kyl ,
Cerr]-Cerr] alkyl, = err] R b 5 w©in
] |
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15 nis Oto 2, benzoyl, -NRerr], Rerr] -ORerr], (err]-Cerr]

al kanoyl ,-Y[err]-((err](err],aryl), -C(OQderr]-Cerr] aryl),
-NH(C[err]Cerr], aryl), -CCONH(C[err]-Cerr]
aryl),-C(O NRpas sdifodde-  err]) (Clerr]Cerr] aryl) wherein n is peygeroleand
SJerr]NH(C[err]arly); Rerr] is H' (Jerr]-Cferr] alkyl, or

-(CH err](derr]-Cerr] are wherein nis O0to 4; Rerr] is Herr]
-OR[err]-(CHerr])Aor -CHerr]QCH err] wherein mis 0 to 2; 20

Ris is (err]-CJerr] alkyl, -ORlerr] -4-

-CRlerr]Rerr]ORerr]- CR[err]R[err]NR[err]R[err]
CR[err](CR[err])CR[err].R[err]R[erF{| err]

2, 2-di met hyl - 1, 3- wherein imsaid @oym@res]qfa[f@mqas (10 and (ig) are
-S(CRlerr] Rl s&a&ﬁﬂi&mﬂ%rﬁwws '@oFl ]MBFWJ ddRKbd khe )
wherein q is_0 or ( err err

-NR[err] Rl er rqforwla? .ﬂp) )ru]lmteﬁrilfm rqoeﬂ pr mb@ bqrm[ exoept Reis absant in

G:H[err]C(ON G:HR[err]G:(O)(C[err]C[err]
OCHR[err alkoxy) 25 O(CI-l[err])[err]R[err] or -

NR[err](CH[err]) cigr.rd( ocﬁ)ra'.a:ﬂ 3. OH wherBinh isl0 fo5q;H or A each
en

d de | Kyl ; t hyl
or “phenyl E[[EH}R-.@LMB Pananly sSlacien i 89 Grup copbmtnocE . oy,

CH err] Rl err formiufadl rrﬁ hé Id) Whére'sh lddashedhneindmtesadoubtebogd nisOto2,pis

R[Ca{r] i&F[w?&mmw)Nwl ]CH[err]C(O)NH[err] or i
-CH err err rrl, eac err]al nt r [ OXY,
cyano, hal o, C[erh? tﬁ» ?fé wr]%?gw- Oﬂ[)?(c,-l:,a%ql)orx
-NR[ er r | ARer CIG(ONOyQy anyl) CH=CR[err] Rlerr] -C=CRlerr] CHerr]Rerr]

- CH
P?:L% '65517/;'5[[1325] - W@}f R I8 PRI s o e r

err e Pﬁm deinlly) siefected] frora r oxy
t hen err K ly H,
fl uorc?[ cylamo err rr 'd?%ﬂé‘v\/herer %égfd(ﬁ"nﬁ-s‘m ﬁ&m ?/I y
substituted By -m?gor r%(Q)iBQH. s sho C.raranc{ S
are takenqst ogqg b%ﬁ %WW? @ﬁﬂ ht hyl,

lyl, f i h I | yi /I, |,

IR e eyt oo i g
t et rahydror smumlmmdso,nhwmr d R[ err] gr oups, except sar d phenyl ,

are optionally g isH,CC, alkyl or {CH)C,Cy, aryl) wherein n is 0o 4;
R, is H, ©ORy, {CH,)/A or -CH,O(CH,)A wherein m is 0 to 2;

20 Ry I8 C.C, alkyl, -OR,, -CR,R,OR,;. <CR RNR,R,s.
“CRy{ORJCRyROR,,,  2,2-dimethyi-1,3-dioxolan-4-yl, -NRLC(O)NR.R,,.
<S(CRy;R.3).CH, wherein n is 0 to 5, -NR(CH,)(pyridyl) wherein q is 0 or 1, -P(OXC,-
Cs alkoxy),, -NRyRy, -NR,ORg -NRyNRyR,, -NR,CHR,, -OCHNR,C(O)R,,
-QCH,G(O)NR,.R,.. “OCHR,OC(OXCC, alkyl), -OCHR,C(ONC:C, akoxy),

25 -O(CH)Ry, or NRL(CH)R,, wherein m Is 00 2:

R, s HorA;
each R,, and Ry, is indepsndently H or C,-C, allof:
Ry is methyl or phenyt;
Ry is H, methyl, ethyl, or -CH,CH,OH;
30 Ry is H, methyl, ethyl, -CH,C(O)NH,, or -CH,CH,OH;
each R, is independently H, hydroxy, cyane, halo, C,-C, alkyl, C,-C, alkoxy,
NRR,,. -COJOR,, CIORy, CHCR,R,, -CmCR,, -CHNR R, -CHOR,,



substituted by 1 to 3 R err] substituents, and wherein said phenyl R err]
group is optionally 10 substituted by 1 to 3 substituents independently
sel ected fromR[err] and Rlerr]; Rerr] is G(ORerr]-C(OCORerr],

C(O)C(Y[err] err] or 15 R[err] is H -ORerr]- NHR[err]PF,%h
- NHNH[ er r ] 11([err](phenyl) ‘or -(CHerr]Y[err] (pyrldy erenis
0 to 4; 20 Rlerr] is H ([err]-Clerr] alkyl,-(CHerr]Y[err](phenyl)

rr -(CHerr])[err]Y[err](pridyy)wherein nis O to 4; each Rerr] is

i ndependently halo, C[err]-Cferr] alkyl err]-Clerr] alkoxy, (err]-Cerr]
al kyl enedi oxy, trifluoronmethyl,-NRerr]Rf¥®rr] nitro, -C(NRerr]Rerr],
-C(ONR[err]C(ORerr]-C(NOR[err])R err] -C(NCN)NR err] R err]-C(NCN) SR] err]

RTI Lw?éﬁw&q%)w “%%@?vm&%%orm%m #pep R i
-NR["er r ] C( O Hydfoxy Rylerr] 25 -CJerr]Rerr]

o100 rN]R[ S?aaﬁé B %@&ﬁw . Rt e WO P ikl

i m dazol yl, tis optionally substitted-byot $o 3 fluaro substitvénts;ei n each of the f oregoi ng

51[132” t 322 tsI t uent°§ d" '%?% W?&f"&ﬁer r?’go klﬁ &mpitf]”]qerr] aryl),

CI[ErIr] Clerr] aI k dyis pbenyl] naphthyt pymroiyl err%
a or i e
of }s/al d - (G?W%"% ﬂi Egg mgrohb | ?@%Mr% f@ SM Ung bz
rc1:[al o, : Oa[ err%!p except said phenyl, are optionally
err err
oy L0 Ko 3 e e e

NHC( O (C
PCT/| B/ 10 2beiund Aiogied om R, and R,;

CH N t
(NR[ [e(ra;]r]R%[e(ra;]r] CC][Iﬂe’Er].‘:RP)QTC‘:‘t err WY[err]ﬁ@ err R[err]nI NrRFer(r:]y(’é?&Cl\l) S(J

err]-Clerr] alkyl) .
NR[EI’I']C(NCN)NR[EI’ ] Rl err]-NR er s o BR err]-NR[err] (O C(O NR[ err]
sfr]CH err] wherein mis O to

Rerr], -C(:NR[err];NR[err]R[err] N €
NRergl] SO err](Cerr]-Cerr]

o=

2[err]-C(=NR[err])S(Cerr]-Cerr] al <m

al kyl), 518-0CC(O Rerr], -CCONR err JfRed - NRlerr] SO err] CF[err]
NR[err] C(O OR[err], imdazoly,

-NR[err]C(OC(OORerr]-NR err] C(O/
t hi zal y, oxazoly, pyrazolyl, triazd¥yl, or te razolyl; Rferr] is H fluoro,

cyano, or (Jerr]-Clerr] alkyl wherein said alky is optionally subtituted by

1 5 o 3 subst'tuentﬁ,,ﬂﬂm,dﬁnh,ymmﬁﬁu,wn,ﬁemm%@kéﬁb,@i,@%ﬁrl
and - (O Rl er drein n is 0 1o 4;

20 " Rpis H, C,-C, alkyl, -{CH.),Y,(phenyl) or -{CH,),Y(pyridyl) wherein nis O to 4;
each Ry, is independently halo, C,-C, alkyl, C,-C, atkoxy, CC, alkylenedioxy,
trifluoromethyl, -NRy,Ry,, nltro, <CINRJNR,Ry,, -CIOINR,RoC(OIR,,, -CINORIR,,,
“C(NCN)NR,R,,, -CNCN)SR,, {CH,),(CN) wherein m is O to 3, hydroxy, -C{O)R,,,
-C{OINR,;0R;,, -C{OINR,NR,R,y, “OC(O)NR,Rys, -NR,C(O)R,,, -C{O)C(OINR R,
25 -COR, -SOR,, -SONRyR,, -COINRGR,,, -NR,SOR,,, or -NR,C(ONR,Ryy:
each R,, is independently imidazolyl, pyrazolyl, triazolyl, tetrazolyt oxazolyl,
isoxazolyl, oxadiazolyl, thisdiazolyt, thiazolyl, oxazolidinyt, thiazolidinyl, or imidazolidinyl,
wherein each of the foregoing R,, substituents is optionally substituted by 1 to 3 R,
substituents;
30 Ry is -NR;Ryy, -NH(Cy:C,, aryl), C,-C, alkoxy, or Cy-Cy, aryloxy;
Ry, is H, C-C, akyt or (CH,),Y,(phenyl) wherein m is O 10 4 and the pheny!
molety of said (CH,),.Y (phenyl) R, group is optionally subsiituted by halo, -ORy,, C,-
C. alkanoyloxy, Cy-Cyo 8ryloxy, -NRyRys, -NH(Cy-Cyy aryl), or -NHC(OXC,-C, akyl)




Rlerr] is phenyl optionally substitiued by 1 or 2 substituents

I ndependently selected 10 fromNR err], nitro, halo, ORerr]

-NHR[ err]-NR[err],and -C(O OR[err] each R err] and R err] is independently
Jerr]-Jerriygdgugbsor Clerr]-Cerr] akenyl; Rerr] is pyri digrmfoniezs
optionally substituted by 1-or 2 substituents independently selected from
halo and CJerr]-Cferr] alky; each Ais independently Cerr]-Cerr] alkyl,
pyridyl norpholinyl, piperidinyl, imdazolyl, 15 thienyl, pyrimdyl,
thiazoly, triazolyl, quinolinyl, phenyl.gor naphthyl, wherein the foregoing
A groups are optionlly substituted wth 1 to 3 Rlerr] substituents, or Ais
-(CHerr])S(Cerr]-Cerr] alkyl) wherein g is 1 or 2; Wis O NOHerr]

NNH{ er 1] NOG( O) Celetr Rl, isindéfindéslyidic: OH,),NRGCIO)GH, wiereilSp i£4 to 5, nitro,

bond. | Q. 5, o NOF%*@ . 1=Y[-§'%y EACAH hory FCOENSEG | ' 7

g('R[Gg)f fcl( g%gf"* (QINERIRG, r-NRGICIORE(OINR TR @ sc;(-sagﬂsm,gr ]
-NR[err]-( Cﬁ@'ﬁﬁ{]&w @ 8 ld—ﬂ %Mﬂﬁfé% alkyl), 'NFézéaéz(éréa alkyl),
- CH er r] §Y[ <DCIO)RLY, e ~OTC(OINR R, o1 -NR,SO,CF,, -NR,,C(O)C(O)OR,,, -NR,,C(O)R,,,

) e b O WA RS L, P B, or e

-C( Y[ err]) NR[ er r RgisHecuciro, \aing; of C-C{ alkylwiarsin said alkyl is optionally substituted
- NHCH
1), YTl ke g b i R, s 0%

-NHSJ err] - SO er WNMMNWMWn in
sai d Z[ qb' | &M mﬁ, ﬂ,foo_dh WO 98/ 09961

PCT/|897 01023 7 e presen ventlon a s reI at e} ' corrpounds of the
fornula [err] anaa% ndantly, Gy-Co diiot @ ketwkeof , wherein R
and Rierr] are anﬁla d»pﬁérwsammd w1%%mmﬁmmmmycovered

by the above f ed'tom ga;lo and C,-C, alkyt:
each A is independently C,-C, alkyl, pyridyl, morpholinyl, piperidinyl, imidazoiyl,

15 thienyl, pyrimidyl, thiazolyl, triazolyl, quinolinyl, phenyif, or naphthyl, whermsin the
foregoing A groups are optionally substituted with 1 to 3 R, substituents, or A is
~«(CH,) S(C,-C, alkyl) whersin qis 1 or 2;

Wis O, NOH, NNH,, NOC(O)CH,, or NNHC(O)CH;;
Y,isOo0rS;
20 Y, is O, NOH or H,;
Y, is a bond or -CH=CH-;
Y, is a bond, O, S, or -NH-; _
Ys 80, NR,;, NOR,y, NCN, C(CN),, CR.NO,, CR,,C(O)JOR5, CR,C(OINR,R,,,
C(CNINO,, C(CNIC(O)OR;, or C{CN)CIOINRR.; and,

25 Z, is -NR,y~, (CH)),~, -CH,C(O)NH-, -NHCH,C(O)-, -CH,C(Y,)CH,~, <CH=CH-,
“CmC-, CH(Y,H), <C(Yy), <CH.C(Yy)-, <C(Y,)JCHy-, -CIYIC(Y ), <CHNRr, CHY Y -,
C(YINR(CHR,),-, -NRIC(YNCHR,),- -NHCHy, -Y-CHy.. -SOCHy, -CH,SO-,
<S0,CH;,-, -CH,S0;-, “OC(Yy)-, -NeN-, -NHSO,-, -SO,NH-, -C(Y,)C(Y JNH-, -NHC(0)O-,
~“QOC(OINH- or -NHC(O)NH-, wherein in said Z, moleties nisOto4andmis 110 3.



I nternmedi ates that are useful in the preparation of the conpounds of
formula I. Specific conmpounds of formula I include those wherein Rerr] is
-Z[err]-Rerr] wherein Z[err] is -C(Y[err])NH, C(OCHerr]-, NHC(Y[err])-,
-Y[err]-CHerr]- C(O-, -CH=CH, or-C(Y[err])C(Y[err])- [e S}'fﬁﬁ err]
IS an optiona "@fﬂ%tltut ed aryl or heteroaryl group selecte phenyl ,
pyridyl, 15 pyrazinyl, thienyl, pyrimdnyl, 2,4-dioxopyrimdin-5- yI

i soxazoyl , isothiazolyl, pyrida2|nyl and 1,2,4-triazinyl. Mre
specifically, R err] is substituted pheny&, 2, 6-di hal o- substituted phenyl,
or 3-5-di hal o-pyrid-4-yl. Qher specific conpounds of formula | include

those wherein R err]is -Z[err]-Rerr] wherein Zerr] is

- C(O NH(CH err] ) [ etrid preSént iiVehtidr( 4154 rélites ke>Edrpoundd @f felforfulss O or 1, and
Rlerr] is phenyl 20 or pyridyl optionally substituted by 1 to 3
substituents independently sel ected from hal o Rgitro,
trifluoronmethly-Cerr]CH err] ng ,and -C(Q NHerr]- Qher
speci fic conpounds of fornula I E t hode wher lxrmﬁ[err] S
-Z[err]-Rerr] wherein Zerr] i9 FIS phenyl or pyridyl
optionall yssubstitued by 1 t@8& S e/l'S i ndependently selected from
hal o, Cerr]-CJerr] alkyl, Cerr]- & koxy, cyano, carboxy 25 and
-OC(O (derr]-Cerr] alkya) OQher specifig conpounds of forrmula | include
those wherein Rlerr] is Rerr] wherein R'err] is optionally substituted
pyrimdinyl or optionally substitued pyridaz Qther specific conpounds of
formula 1 include thoese wherein Rerr] is a subtituent of fornula (1h)

wherein Rlerr] is MQP@WP&M] salts; thereof, whepin B/ IybR; are as
PCT/ 1 B97/ Q402 QT‘BR ];d‘oP@. ﬁomwgnﬁéd b form

Is H, C[e?r] err] alet benzy or pyridyl methyl. O r° S ecifigﬁﬁe”]
conpounds  of rwed‘atqs R{@Pm%& iyl 1.
substituted by R eg R vetvepeing 12, OF

Qerr]oclerr] maER ﬁ@i% ”%Nﬁp@?% ?ﬁmﬁﬁaé 'aé@‘y‘é‘ww
cyanonet hyl) , Ry iidrpsptionally substitited aryl or heteroaryi group selecled from phenyl, pyridyl,
15 pyrazinyl, thienyl, pyrimidinyl, 2 4-dioxopyrimidin-5-yl, isoxazolyl, isothiazolyl,
pyridazinyl, and 1,2,4-triazinyl. More specifically, R, is substituted phenyl, 2,8-dihalo-
substituted phenyl, or 3,5-dihalo-pyrid-4-yl.
Other specific compounds of formula 1 include those wherein R, is -Z,-R,
wherein Z, is -C(O)NH(CH,),- or -NHC(O)XCH,),-, wherein n is 0 or 1, and R, is phenyl
20 orpyriyl optionally substituted by 1 to 3 substituents independently selected from halo,
nitro, triflucromethyl, -CO,CH,, methyl, methoxy, and -C(O)NH,.
Other specific compounds of formula 1 include those wherein R, is -Z.R,
wherein Z, is -C(O)NH- and R, is pheny! or pyridyl optionally substituted by 1 to 3
substituents independently selected from halo, C,-C, aky, C,-C, alkoxy, cyano, carboxy
25 and -OC(OXC(C, sikyl).
Other specific compounds of formula | include those wherein R, is R,, wherein
R,, is optionally substihied pyrimidiny! or optionally substituted pyvidazinyl.
Other specific compounds of formula | include those wherein R, is a substituent
of formula (th) wherein R, is -C(O)R;,, “C{O)C(O)R,y, or



O her specific compounds of formula | include those wherein Rlerr] is
-Z[err]-Rerr] wherein Zerr] is -C(Y[err])NH, and R err] is phenyl,
pyrazinyl pyrimdinyl, isoxazolyl, or pyridyl, 15 wherein each of said
Rlerr] groupswiovgiessi onal ly subsituted by 1 to 3 substituent ecrisemendent
sel ected from hal o, nethoxycarbonyl, triflouronenthyl, benzoyl, acetyl,

di net hyl am no, hydroxy, nitro, nmethyl, cyano, nenthyl sul phonyl, and

met hylthi o. Ot her specific conpounds of formula 1 include thoese wherein
Rlerr] is -C(=NOC(O R err])R err] wherei8-Rerr] is amno and Rerr] is
Herr](err]-Cerr] or alky or-(CH err]-(phenyl) 20 wherein mis 1 to 4
and said phenyl noiety is optionally substituted by hal o, hydroxy, acetoxy,
am no or acetam do. Ot her specific gonpounds Ef formula | include those

wherein Rerr] is -(CRerr]Rerr err]N 21(C(O)[err]R err] wherein
mis 2 qis 2, each Rerr] is indépen H, cyano or nethyl, each Rerr]
I's indepentyl Hor nmethyl, Rerr] isjHorfinmethyl, and R err] is amno, 25
hydr oxy, nenthoxy or hydroxyam no or her{specific conpounds of formula
| include those wherein Rerr] is

(CR[err]I-'![err])[err]NR[err](C(O)) rr]R[er} wherein mis 2, qis 1, each
Rlerr] is independently H -C(ONHerr]-C=CH cyano, fornula hydoxynethyl

1112 e A B ot S e R i

i nclude thospyidyieth. Rlerr] is a substituent of formula (lc), (ld) or
Qo] “‘éﬁé?'r{‘ a ké&”“nqe@pé*»‘é%%”ﬁ foe. {inckigp tse ¥ ¥ &' pheryt

PCT/ | B97/40103dbstitted by Ry dizzolyt) thiadiazdiyl ortetrazdlyl wherein salder ei n
F%?a;mzr;mwfwwwmwwmmwm .
and p are as byeyancraethy) ohysiroxyos fonmyt: corrpounds of formul a i ncl ude t hose

sel ected from t he
1- Cycl opentyl - WMCG.% I C acl dm m R, i -ZyR,

(3, 5-di chl ormmash-ﬂmmi&nmb&wmmwm yi, pyrimidinyl, isoxazolyl, or pyridyt,

1- Q/cl op ey tyhﬁ#ﬁ%#?@@%%ﬁap@ B25ptibhaly GuBstitiled by 1 to 3 substituents

(2, O T o O openderitly atlecied from halo, methoxycarbonyl, trifuoromethyl, benzoyl, acetyl
dimethytamino, hydroxy, nitro, methyi, cyano, methyisulphonyt, and methylthio.

Cther specific compounds of formula | include those wherein R; is
<C(=NOC{O)R;x)R Wherein Ry is amino and R,, s H, C,C, aliot or {CH,) (phenyi)

20 whersin m is 1 to 4 and sald pheny! moiety is optionally substituted by halo, hydroxy,
acetoxy, amino or acetamido.

Other specific compounds of formula | include those whersin R, s
“(CRRLNR(C(O)) Ry Wherein m is 2, q is 2, each R, is independently H, cyano
or methyl, each R,, is independently H or methyl, R, is H or methyl, and R,, is amino,

25  hydroxy, methoxy or hydroxyamino. '

: Other specific compounds of formula | include those wherein R, is
“{CRaR)NRC(O)Rye Wherein m is 2, q is 1, each R, Is independently H,
<C(O)NH,, -CuCH, cyano, formyl, hydroxymethyl, or tifluoromethyl, each R, is
independently H or cyano, and Ry, is C-C, akyl.

30 Other specific compounds of formula [ include those wherein R, is a substituent
of formula (ic), (id) or {le), wherein, in formulas (ic) and (id), R, is H, hydroxy, C-C,
alkyl or C-C, alkoxy.



1- Cycl obutyl - 3-et hyl - 1Hi ndazol e- 6- carboxylic acid
(3-5-dichloro-pyridin-4-yl)-amde; 3-Ethy-1-isopropyl-1H dazol e-carboxylic
acid (3-dichloro-pyridin-4-yl)-amde; 10

1- Cycl opr opyl net hyl - 3- et hyl - 1H i ndazol e- 6- car boxyl i ¢ aci d
(3, 5-di chl oro-"ﬁ’/?%?ﬂ- 4-yi)- amide;:

1- Cycl ohexyl - 3-et hyl - 1H-i ndazol e- 6- carboxylic acid
(3,5-dichloro-pyridin-4-yl)- am de;

3- Et hy- 1- (4-fl uoro-phenyl)-1Hindazol e- 6.§§rboxyllc acid
(3,5-dichloro-pyridin- 15 4-yl)am de;

1-cycl opentyl - 3-et hyl - 1H i ndazol e- 6- car boxylic acid

L Gyl pent vl - 5- ot Y - GPCHE: compouns of formuia o1 Jogiyde those wherein R s
(1 Zq/rrelt hyl S;J| ra%:mebg)gﬁ?nré%%mﬁ, orl-C(O)NR,a(CHR,,),,,S(C,-c, alkyt), wherein
cl openty yl 4 7 @xylic aci
hydr oxycar ba t"ﬁ he P
S}ll Q/>cll opent:}) 3- Spgqﬂcmmamfdommrbwdecmcseqmmwglwmn
R- 1- Cycl opgntw Bg! - 1H i ndazol e- 6- carboxylic acid
anoyl =

(1- hydr oxycar et hyl am de; 1-Cyclopentyl-2-yl-1Hindazol e
8- t hi ophen- 21-BycloppniykibebysHindupie-&parhomlic ad (3/4-dehiomramigndz-anide: ol c:

and the phanpegiopérityilae ﬁﬂmﬁﬁaﬂoﬁ-&éﬁ it ddif (2 GuRAIG BheAy)-SIIBOUNTS -
The present ipvéntion further relates to a hamaceut| cal __composi tion for
the inhibiti OWWWMFMW@@WWMW t uror
nercosi s fact gEHyFiligopspiP ichidrepimidirta-famidle; Of a

accopt abi 4654 g ""M MM' g
accept abI 8 %’%@W%’f“’%&'y&w F?daé The
pr esent mventmﬂe further relates to a nmethod for the inhibition of
phosphodi eme@%}%ﬁw&%%gg&a%%&i t unm, n_ﬂye&r 0Si s
factor (TNF) ) oro-pyndi
‘PCT/'| B97/ 0102@mideD- adni ni stening to a patient an effective anbunt of a
conpound acco? M'@l Qﬂ;l%gﬁﬁih %Pi&; BS ytically
accept abl e sa reo 6{yr-esen mven&‘%ﬁﬂf uuf’ﬂ%r refbgé'% a
phar maceuﬂﬁc AYomide;i ti on for the
' 1-Cyclopentyl-3-ethyl-1H-indazole-8-carboxylic acid hydroxycarbamoyimethyl-amide;
1-Cyclopentyl-3-ethyl-1H-indazole-8-carboxylic acid (2-methylsulfanyl-ethyi)-amide; -
1-Cyciopentyl-3-ethyl-1H-indazole-8-carboxylic acid hydroxycarbamoyimethyl-methyl
amide; : '
20 S-1-Cyclopentyl-3-ethyl-1H-indazole-8-carboxylic acid {3-benzyloxycarbamoyl-ethyl)-
amide;
R-1-Cyclopentyl-3-sthyl-1H-ndazole-8-carboxylic acid (1-hydroxycarbamoyt-ethyf)-
amide; 1@dopuﬁyl-3-elhyl-6—ﬂiophon—2-yl-1ﬂ-hdmb; 1-Cyclopentyl-3-ethyl-8-
phenyl-1H-indazole; and the pharmaceutically acceptable salts of the foregoing
25 compounds.
The present invention further relates to a pharmaceutical composition for the
inhibltion of phosphodiesterase (PDE) type IV or the production of {umor necrosis factor
(TNF) comprising a pharmaceutically effective amount of a compound according to
formula |, as defined above, or a pharmaceutically acceptable sak thereof, and a
30 pharmaceutically accepiable carmier.
The present invention further relates to a method for the inhidition of
phosphodiesterase (PDE) type IV or the production of tumor necrosis factor (TNF) by

PCT/IB97/01023



prevention or treatnent of asthma, joint inflammtion, rheumatoid
arthritis, gouty 5 arthritis, rheumatoid spondylitis, osteoarthritis, and
other arthritic conditions; sepsis, septic shock, endotoxic shock, gram
negative sepﬁk ,Vﬁgéic shock syndrone, acute respiratory dis

syndrone, cerebal "malaria, chronic’ 'pul nonary inflammatory di sease,
silicosis, pulnmonary sarcoidosi-s, bone resorption di seases, reperfusion
injury, graft vs. host reaction, allograft rejections, fever and nyal gi as
due to infection, such as 10 influenza.ygeachexi a secondary to human
acquired i mmune deficiency syndrome (AIDS), AIDS, HYV, ARC (AIDS rel ated
conpl ex), keloid fomation, scar tissue formation, Crohn's disease,

3! cgratiV_e ca_dr@ihk&ﬁngyoaspaﬁentmddénmb aaommsu%onimnl Rd & tosformia §,i t Us,
i abet es insipidus, autoimune dia m c us eryt emat05|s
bronchitis, ‘t‘ﬁ‘?%ﬂ U & %@“ﬁﬂﬁﬁégcﬂfé&g@ BM’% ts, Bechet S

di fs;aase anaphyl anaopmd sentripventiom &pther telates o arwﬂﬂﬂmbmpﬁmntfoﬁme

i nflammat ory L NEi Lils

depr o551 on rotgien-ér et S ASIR, 16t Fnfiofralign.oimedimaleid afbnts, oyey

ef f ect i veS ansthitis,crtheumatnid) eporndytitisc ostéoarthritis, dmd othler atthritizsconditions: Sepdis)ve, or

Shgrﬁggzﬁfrz l a%%é%@%car re E&mﬁ‘n?‘&b@ﬂv& L&%ﬁ‘lggﬂ? MW@& o) i

further rel Mamqymlm.emmbg malasiac \chronic pulrhonahy infigmimatpry

Zﬁgﬁlnz ! gf d:'i corrpouﬁ?acmla ng to%%%%‘% a?@.ﬁ%aﬂ ?J fetive

phar maceut i Gmtys @mmthhdwbhmhlrel n,

unl ess Oi@erﬂﬁm'&bﬁéﬁfﬁw hﬂ?moh% 0
Preferred hal o groups are quoro chI oro an ro term™ a :

used her ei n,¥g woe deficieacy syndrpma (AIDS), Al Qﬁtﬂ%’s‘m@hbdmﬂahbon
radi cal s haeRad mmtwmwmmw;memﬁm

:Jgdg;;s;ogldkth Wh%i ﬁ%g@m‘ @Iﬂ ﬁtlesv&'eej Héﬁggeg at Ieast t'hr ee c?;foons

cycl obut |y, wmmmw.mmzmma oxy",

177 e A, i it W"%ﬁ&a‘w’o«%‘“
inlammatory bowel disease, leukemia, allergic rhinitis, dermatitis, depression or multi-
infarct dementia, comprising a phammaceutically effective amount of a compound
according to formula |, as defined above, or a pharmaceutically acceptable sak, thereof
together with a pharmaceutically acceptable carier.

20 The present invention further relates to a method of treating or preventing the
foregaing specific diseases and conditions by administering to a patient an effective
amount of a compound according to formula |, as defined above, or 2 pharmaceutically
accepiable salt thereof.

The term “halo”, as used herein, unless otherwise indicated, includes fluoro,

25 chioro, bromo or iodo. Preferred halo groups are fluoro, chioro and bromo.

The term “alkky", as used herein, uniess otherwise indicated, includes sahrated
monovalent hydrocarbon radicals having straight, cyclic or branched moieties. it is to
be understood that where cyclic moieties are intended, at least three carbons in said
alkyl must be present. Such cyclic moieties include cyclopropyl, cyclobutyl, cyclopentyl,

30 cyciohexyl and cycioheptyl.

The term "sikoxy”, a8 used herein, uniess otherwise indicated, includes -O-alky!
groups wherein alkyl is as defined above.



WO 98/ 09961 ~ PCT/1B97/ 01023
-11- The term "al kanoyl ", as used herein, unless otherw se indicated,

|ncI udes C(O - al kyl groups wherein alkyl is as defined above. The term
"aryl" as us kln, unl ess ot herw se indicated, incl udes "%5'8&

radi cal derlveg roman aromati c hydrocarbon by renoval. of oné rogen,
such as 5 phenyl or naphthyl. The term"5 to 10 nenbered heterocyclyl , as
used herein, unless otherw se indicated, includes aromatic and non-aromatic
heterocyclic groups containing one or npyg& heteroatons each selected from
O S and N, wherein each heterocyclic group has from5 to 10 atons in its
ring system The heterocyclic groups include benzo-fused 10 ring systens

and ring systens Wﬁnht"mwisfhsi@ﬁeﬁih mﬁm&ﬂw infodes-g(o)-¢ of a
5 menbered hege roc | 'g ‘# i azol » and an exanple of a1

nenber ed het @ "‘6? y’(ﬂfl 51'?% Exarrpl es of non-aromatic
hﬁterocyﬁl : c grouwaewm‘awhilusddhydem.nnlpa;mmmmh Bnchﬂeslanorgamc

t hi omor phol i no.a y, ar onat i.c het clic groups
are pyridi ny @ﬂgﬁg%&ﬁaﬁﬁw m%gztm '§f“°"+’ ?%9?8%’0\6 uﬁ@f’ﬁm nyl ,

tetrazol yl§ phdmyényhaphtbylxazol yl and thiazolyl. Het erocycl i ¢ groups having

a fused benzene r QHE%‘ g]!g I*!”"MI s used
herei n, unl ess ot E@?w se e, I cat e iInic“i udes 'aronat | c'ﬂ&%@Mroups

wher ei n het eindicated, mmmm mnmm:Megmmmﬂmumldry
accept abl e magémk'
I ncl udes salts of‘éam | C oréb%%%ﬁpré%vﬁngﬂ 'ﬂggﬁa pcr%esent @ﬁw

conmpounds of hegfiem3 te 10 atomadn its mt ric
centers gnd %rﬁiﬂn&ﬁiyshﬁﬂu Htﬁﬂﬁi‘éhﬁaﬁrdxﬁm

invention relates to the use of all gtlcal | soners and stere0| somer s of
the conpound®f 615 WE‘I"‘&W@@'&P@ thiageldoand an e

formul a | napeRiscycliR*g smmmﬂmwmﬁa psGrbhe use

Pnvent i z‘ﬂht wﬁﬂmﬂ&eﬁeﬂm@ﬁ 1 &&é«a&péiqféﬂ%f
t he conpoundaromatic heterocyclic groups are pyridinyl, imidazolyl, pyrmdinyl pymzolyl.lriazolyl.
15 pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyt and thiazolyl. Heterocyclic groups having
a fused benzene ring include benzimidazolyl. :

The term “helercaryl”, as used herein, unless otherwise indicated, includes
aromatic heterocyclic groups wherein heterocyclic is as defined above.

The phrase ‘pharmacetutically acceptable salt(s)”, as used hersin, unless

20 otherwise indicated, inciudes salts of acidic or basic groups which may be present in
the compounds of formuta 1.

Certain compounds of formula | may have asymmetric centers and therefore
exist in different enantiomeric forms. This invention relates to the use of alf oplical
isomers and stereocisomers of the compounds of formula | and mixtures thereof. The

25 compounds of formula | may also exist as tautomers. This invention relates to the use
of all such tautomers and mixtures thereol.

mmmsmmmmmmmmamemm
30 ofthe present invention. In the following Schemes, unless otherwise indicated, R, R,,
R R,, and R,, are as defined above. in the following Schemes, "Me"™ means methyl

and "Ph" means phenyl.



30 of the present invention. In the follow ng Schenes, unless otherw se
indicated, R Rerr], Rerr]Rerr] and Rerr] are as defined above.|ln the
foll owi ng and "Ph" neans phenyl. WO 98/ 09961

PCT/ | B97/ 0102% o skeespChene 1 WD 98/ 09961

PCT/1B97/ 01023 -13- Schene 1 continued [err] WO 98/ 09961
PCT/ 1 B97/ 01023 -14- Schenme 2 [err] WD 98/ 09961
PCT/ 1 B97/ 01023 -15- Scheme 3 5 [err]
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[err] 25 WD 98/09961

PCT/1B97/ 01023 -16- Scheme 4 [err] WO 98/ 09961
PCT/ | B97/ 01023 -17- Scheme 5 [err] [ WD 98/9961
PCT/ 1 B97/ 01023 - 18- Scheme 6 [err] WD 98/ 09961 01023
PCT/ 1 B97/ 01020 B8 hone 7 & [err] PCTBSI0102
[err]
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WO 98/ 09961 ' PCT/ 1 B97/ 01023
-20- Schene 8 [err] WO 98/ 09961
PCT/1B97/ 01023 -21- The preparation of conmpounds of fornul a | can be

carried out b jlled in the art according to one or chmt’ Q23
synt hetic nethods outlined in Schenes 1-8 above and the exanples referred
to below. In step 1 of Schene 1, the carboxylic acid of fornmula Il, which

is avail able from known commercial sources or can be prepared 5 according
to nmethods known to those skilled in the.gkt, is nitrated under standard
conditions of nitration (HNOerr]/Herr]SOerr], Olerr]C) and the resulting
nitro derivative of formula Il is hydrogenated in step 2 of Schenme 1 using
standard hydrogenation nethods (H err]Schéméaunder pressure) at anbient
tenperature (20-25[err]C) for several hours (2-10 hours) to provide the
compound of formula I'Vy I'n step 3 of Scheme 1, the am no ben20|c acid 10

of formula IV is reagtt i , \

is chilled to a |lowdr tenperature (abdut O[ gar] © and treated With sodi um
nitrate i Bwater. S i i op e Ps slowly
transferred to a d and a strong
acid such as hydrQ d stirred for
10-20 mnutes and t Y a sol ution of
excess t-butyl thi oI |n an aprotlc sol ent such as etharjol. The reaction
mxture is acidifie®" to a pH of 4-5 8 rough addi ti on offan i norgani c base,
preferably saturated aqueous N err](err and the reaction mxture is
allowed tqgstir at §H¥ient tenperatur®Iiér 1-3 hours. AN tion of brine to
the reaction mxture, followed by f||trat|on, provi des the

3

[
Br Br
i b H

- 1
X or X1
25 O‘ XVI1
Ry L



20 sulfide of fornmula V. In step 4 of Schenme 1, the sulfide of fornula V
is converted to the correspondi ng i ndazol e carboxylic acid of forrmula VI by
reacting the sulfide of formula V with a strong base, preferably potassium
t - but oxi de, i i yl sul foxi de (DVSO at anbient tenperatuyre. A

string for Sg,\?%t‘ ours (1-4 houts), the reaction m xture gg?lmsﬂgiu%
acidified wwth a strong acid, such as hydrochloric or sulfuric acid, and

t hen extracted using conventional nethods. In step 5 of Schene 1, the

i ndazol e carboxylic acid of fornula VI & converted to the correspondi ng
ester of fornmula VII by conventional nethod known to those skilled in the
art. In step 6 of Schene 1, to conpound of formula VIII is provided through
al kyl ation of the ester of formula Vﬂ%ﬂﬂhgigbjecting t he 30 ester to
conventional al kylation conditions (strong base/various al kylating agents
and, optionally, a copper catalyst such as CuBr[err]) in a polar aprotic
sol vent, such as tetrahydrofuran (THF), N-nenthylprrolidi none or

dinmelthyl formarine (DVMF), at anbient or higher tenperature (25-200[err]C
for about 6-24 hours, preferably about 12 hours. In WO 98/ 09961
PCT/ 1 B97/ 81023 -22- step 7 of Schenme 1, the conpound of fornula V111 is
converted to the correspondi ng al cohol of forrmula I X by foll ow ng
conventional methods known to thgge skilled in the art for reducing esters
to al cohols. Preferably, gauction is effected thpdiRyQ use of a netal
hydri de reduci ng agent, s i thium gl um num hydr ol ar
aprotic 5 sol ventily at ure (andut HO{ err st 8 of
Schenme 1, the al coho formul &™M&X i s oxidi zed tqfthe orregdondi ng

al dehyde4gf fornula Xgaccongiyig to conventional : hOdi‘fl:gQO T to those
skilled in the art. For exanple, the oxidation can be cted through use
of a catalytic anount of tetrapropyl anmoni um penut enat egand excess

N- net hyl nophol i ne- N- oxi de, as described in J. Chem Sociarr], Chem
Conmmun., 10 1825 (1987), in an anhydrous sol vent, preterably nethyl ene
chloride. In step 9 of the ester of formula is converted to

N

the correspondi ng acid Xl by nethods kno kil led in
t he art,,guch asnées ,taaL%?g_ MeO



conpound wi th sodi um hydroxide in nethanol and heating the m xture to
reflux for several hours (2 or nore hours). The acid of formula X, |ike

t he ‘al dehyde of fornmula 15 X, is a useful internediate for the
preparation ﬁépﬁgékgrs conpounds of formula 1. Schenme 2 ill upbgmdesRi02s
alternative preparing the al dehyde of fornula X and the acid of
formula XI, as well as a nethod of preparing the conpound of formula XVil.
In step 1 of Schene 2, the conpound of forrmula XIl is nitrated using
conventional nitration condition (nitriggand sulfuric acid) to provide the
conmpound of 20 formula XIll. In step 2 of Schene 2, the nitro derivative
of formula XlIIl is reduced to the corresponding am ne of fornmula XV
according to conventional methods kno§¥ﬂ§@ggpose skilled in the art.
Preferably, the conmpound of formula XI'Il 1s reduced to the am ne of formula
XI'V using anhydrous stannous chloride in an anhydrous aprotic sol vent such
as ethanol. In step 3 of Schene 2, the amne of formula XV is converted
25 to the correponding ingdazole of fornula XV by preparing the
correspondi ng di azoniumtetrafl oroborates as described in A Roe, Oganic
Reaction ¥l .5 Woy, New York, 1994, pp. 198-206, followedgby phase
transfer catal yxed cyclization as described in R A ghtand L W Yang,

J. Het Chem 21, 1063 (1984). In step 4 of ?q 4l kyhlat | akxjef t he
conmpound of formula XV isxbeP+fﬁ*ﬁ;;ﬂﬂﬁﬂng ta e odSs known 30 to
those skilled in the art (i.e. strong base, pol{p ijc sol vent and an

al kyl halide) to provide the N al kyl ated conpouhd of fo la XVI. In step 5
of Scheme 2, the compound of formula XVI i ubj ected to netal hal ogen
exchange l oying an alkyl lithium sugh &S n-butyl lithium in a polar
aproti-c solvent, such as. JHF, atR WO 98/ 09961 3

PCT/ 1 B97/ 01023 -23- te - rrJ]C -100[err]C (~78[err] C prefered))
fol | owed by quenchitihg 0w t enper ature and rmng to ambi ent

tenperature to prQVIYE t d4ghyde internediate of fofrmula ¥, or the
m xture containing t conpoqu of formula XVI is fh CJerr],
warnmed to anbi ent tenperature,” and then quenched , such as 5

hydrochl gig ¢ acid, to pr&¥ de the aci degienfnnied
2, the . "

xxvi



conmpound of forrmula XVI is converted to a conpound of forrmula | wherein
Rlerr] is Rerr] which, as defined above, represents an arly, heteroaryl,
or heterocyclic noiety. In step 6 of Schene 2, the conmpound of formula XVII
is prepared by reacting the conpound of formula XVI with a c

formul a R[err?b err] wherein Rerr] is as defined 10 a%gsggﬂﬂﬁﬁ%he
presence of Pd(PPh[err]). in aqueous Nerr]CJerr] at reflux for about 4
hours. Schene 3 illustrates the preparation of a conpound of fornmula I
wherein Rerr[ is Hand Rerr] is -C(O)NHI;{[err] wherein R err] is as
defined above. In step 1 of Schene 3, compound of formula XV111 is
treated with boron trifluoride etherate in ethanol-free chloroformat a
tenperature of about -20[err]C. Afteré%ﬁ*ﬁgé period, such as about 5 15
mnutes, t-butyl nitrite is added to t ure and the reaction is
stirred at about O[err]C for about 2 hours. Potassium acetate foll owed by
18-crown-6 are then added to provide the conmpound of formula Xl X

(1H i ndazol e-6-carboxylic acid). In step 2 of Schene 3, the conpound of
formula XIXis treated with concentrated sulguric acid in nmethanol at
reflux forgabout 8 hours_followed g at anbient tenperature for 20
about 18 hours to providg thei con of iormula XX. In step 3 of Schene

3, the conpound of fQ & regAt et h a conmpound of the formula
R-X, wherein Ris as defined abpve and is a |l eaving group such as chloro,
brono, or iodo, preferably br N the presence of sodium hydride in DVF
for about 10-24 hours, preferably 24 hQéés, at anbi ent tenperature to

provi de the ester of formula XXI. In st 4 of Schenme 24 glest er of
formul a | is converted to the acid of *forgrul a xx11 1 with the
procedure™f step 9 of schene 1. In step 5 SCRE w pound of

formula XX11 is treated with thionyl chl de and as ;catalyst in
anhydrous toluene at reflux for about 3 hours to provide the correspondi ng
acid chloride. Separately, a conpound of the form¥¥IR err]-NHerr][err],
wherein R err] is as defined above, is added tp a m xture 30 of sodium
hydri de i n anhydrous THF which is cooled to tenperature of about O[err]C
m xture iS stired at anbient tenperature for/a period of 4-24 hours to
provi de t¥ conpound of fornula XX I1. 94,09961

PCT/ 1 B97/ 01023

) N

25 *XX



-24- Scheme 4 illustrates the preparation of conpounds of forrmula |I wherein
Rerr] is -C(ONHR[err] or —~-C(ONH(CH err])[err]Rerr[,wherein nis 1 to 4,
and Rlerr] is as defined above. In step 1 of Schene 4, the acid of formula
Xl is conver jhe corresponding acid chloride of fornulpgrysdzé16
treating the I'ng conmpound wit'h thionyl chloride and 5 DW (as a

catal yst) in anhydrous toluene at reflux for about 3 hours. The acid
chloride of forrmula XXIV can be converted to the conpound of formula XXV by
reacting the starting conpound with a cqgpound of the fornula
R-[err]-NH err] wherein Rerr] is as defined above, in the presence of
sodi um hydride in anhydrous THF at a tenperature of about O[err]C, foll owed
by warm ng to anbient tenperature, fGehamagi od of 4-24 hours. This 10

met hod is preferred where Rlerr] is substituted or unsubstituted pyridinyl.
In the alternative, the conpound of fornula XXIV can be converted to the
conpound of fornmula XXV by reacting the starting conpound with a conpound
of the formula Rlerr] NH err], wherein Rlerr] is as defined above, in the
presence of sodium hydride in anhydrous DVF at agbient yBwperature for a
peri od ofg 4-24 hours. This method is prefRypred e Rerr] is
substituted or unsubtitued pyrimdinyl. 3t i vexxkhe conpound
of fornul a XX|V!(Ia-H—bé—e'eﬁ‘0‘e¢thsk0ﬂﬁlet ount¥of “¥ornul a XXV by adding a

conpound of the deqgkga?[err]-NH[err], whePei n R[erﬁ] is as defined above,

to the reaction m xt in which the acid chloride is prepared and then

heating the mxture to tenperature of about 200[e4r]C for a short period,

such as about 15 m nutes. 2@ of—%chene 4, the conpound of

formul a IV is converted t§ the corfpoun | a XXV1, 8 Fin nis 1

to 4 and err] -is as detigre (ﬁﬂgg : he starting conpound with
t

a conpound with a conpound of c
Wmﬂ-NQQHﬂHeHD[HHNeHLrwWMrﬂs1to4,deMH]iS%

defined above, in the presence of tjai ethylam ne, and optionally
di met hyl am nopyri di ne (DVAP), in hyl ene chl oride 25 at anbient
tenperature for about 10-48 hours. In the alternative, the conpond of
formul a |V can be converted t the conpound of forg
the star™ ng conpound with conpougp of Y /
Herr]N-(CHerr])[err]Rlerrj{ wherein*h iH and Rlerr], is as defined
above. I n anhydrous pyriﬁ' a%ﬁﬁb'. , gt about 1 hour. This
alternative nethod for step 3 18sherdk Jﬁferred where R[err] is a

h as pyridinyl.

| a XXVI by reacting
XXXilt

4

Ry

nitrogen- 30 containing heterocyc1ic noiety s

20 0

CCHR,p) Y



Schenme 5 illustrates the preparation of conpounds of formula | wherein

Rlerr] is -Zerr]-Rerr] wherein Zerr]is -C(CONHand R err] is arly, such

as phenyl, substituted by -C(O NHOH. Schene 5 begins with a conmpound of
X WD 98/ 09961

the formul a erein
PCT/IBQ?/OIO%@-’%]S an aryl noiety, as the starting mat er | EGTBYA023

conpound of fornmula XXVII is prepared according to the nmethod illustrated
in Schene 4. In step 1 of Schenme 5, the conpound of formula XXVII is
hydrol yzed to the corresponding acid of fagrmula XXVIII which can be done

according to nethods known to those ski 1 T%®3 in the art, such as by treating
the 5 conpound of formula XXVII with sodi um hydroxide in nethanol at reflux
for about 30 mnutes to 1 hour. In stegiléng;Scheme 5, the acid of fornula
XXVI'l11 is converted to the conmpound of a XXI X by treating the acid

wi th 1-(3-di net hyl am nopropyl)-3- ethyl carbodiim de hydrochl ori de and

O benzyl hydr oxyl am ne hydrochl oride in nethylene chloride at anbi ent
tenperature for about 4-24 hours. In step 3 of Schene 5, the 10 conpound
of formula XXI X is converted to the conpound of formula XXX by treating the
starting cgnpound with 10% Pd/C in ethyl acetate and nethanol der an
H err] atnosphere (about 30 psi) at anbient tenpera e for aﬁj{‘n 30

mnutes to 1 hour. Schenme 6 illustrgtes the prepa > hpounds of
formula | wherein Rerr] is O N err](CH onpound of
) ' N15 to 6, and

formula XXXI), whgggiy-BLder]
Rlerr] is as defined above, or :
-C(ONR[err](CHR[er])[err]C(ON (cor‘r’Pound f fornuIaRXXXIV) wherein
Rl err] isq@s defined@above, mis 1, to 6,8%¥ Me is nethyl. In step 1 of
Schene 6, The conpodgnd of fornmula Xl is treated with a conpound of the
formula Herr] N-( ﬁni])[err]SF\", wherein R', R err] and mare as

defi ned above, 1-( M2t hyl am nopropyl ) - 3- et hyl car bodi i m de hydrochl ori de,
and triethyl am ne ZO\in nmet hyl ene chl ori de at anbi ent terrpera Ryre for a

peri od of about 18 howWs to provi
of Schenme 6, the conpo®nd of for
method il]ustrated in S
formula X1l is prepared” by eatlﬁg

0 Rys

H |
CCHRyp),

XXXVII



formula XXI in ethanol or nethanol and sodi um hyroxide for about 1 hour. In
step 25 4 of Schene 6, the conpound of formula XXXIV is prepared by
treating the conpound of fornmula XXXI'I wth nmethoxyl am ne hydrochl oride,

1- (3-di net hyl am nor oF)yI )-3- ethyl carbodiim de hydrochlori de,

1- hydr oxybenz¥ WOBAPS! o hydrate and'triethylam ne in nethyl ene cﬁgorl‘g'é at
anbi ent tenperature for a period of about 18 hours. Schenme 7 illustrates
the preparation of conpounds | of fornmula | wherein Rerr] is 30
-C(ONH(CHRerr])[err]C(ON(CH err])OH _(compound of fornula XXXV), wherein
mis 1 to 6, or wherein Rerr] is -C( err](CHRl err])[err] C(O NHOH
(compound of fornmula XXXVI1), wherein Rerr] is as defined above and mis 1
to 6. In step 1 of Schene 7, the co und of formula XXXV is prepared by
heating the conpound of formula XXXIMsodi um and WD 98/ 09961

PCT/ 1 B97/ 01023 -26- N- nethyl hydroxyl am ne hydrochl ori de in methanol at

anbi ent tenperature for about 16 hours. In step 2 of Schene 7, the conpound
of formula XXXIlIl is prepared in accord with step 3 of Schengf®$6. In step 3
of Scheme 7, the conpound of fornula XXXVI is prepared by trgating the
compound of formula XXXII'l with_O benzyl hydroxyl am pe
hydr oxybenzot ri azol e hydrat e, 11(3 di met hyl am nopr of -
hydrochl oride, and tri et ¥V dmme—renet hyl eneg anbf ent
tenperature for a period off about 18 hours. In™s e 7, the
conpound of fomula XXXVI| i|ls prepared by treatinf ‘the corrpo md of formul a
XXXVI with 10% Pd/ C in m@ Hanol and ethyl acetatRyunder a H err] atnosphere
(about 30 psi) at anbient tlenperature for about 16 30 minutes to 1 hour.
Schenme 8 illustrates the prjeparation of conpounds of formula XXXVIII. In
step 1 of Schene 8, the coﬁﬁaound of formula XVI, which i epar ed
according to the nethod of YSchene 2, is treated wntxxx\bit f lithiumin
anhydrous THF at a | ow tenperaturd®, such as about -78[err]C, for about 30
m nutes, followed by quenching thg 15 msture with a conpound of the
formula Rl err]-CN, wherej ¥ is a defined above, and all ow ng the
mxture to warmto anbi b\ r 8 Quer wa period of about 30 m nutes

XXXVIII



to 1 hour to provide the conmpound of formula XXXVIII1. This nmethod of
preparing the conpound of forrmula XXXVIII is preferred for conpounds in
which R err] is a nitrogen- containing heteroaryl noiety. Steps 2 and 3 of

Scheme 8 illustrate an alternative 20 method of preparing tgtarnaoigdnd of
fornul a XXXVIW?’M is preferred for those conpounds in whi cﬁﬁR[ err] is a

substituted or unsubstituted aryl noiety. In step 2 of Schene 6, the
conound of fornmula XVI is treated as described in step 1 of Schenme 8 except
a conmpound of the fornula Rlerr]-C(OH is substituted for the conmpound of
formula Rerr]-CN, wherein Rerr], is #&)-defi ned above. In step 3 of
Schene 8, the conpound 25 of formula XXXI X is oxidized to provide the

Che art as descr | BampreRacion Strogipoupe ptlomuafan iy e Sty ore sRd, can
al so be grep?.&&?t beddrding {"-“??‘3' ﬂb{e“mfme%ylﬂi}bﬁ&t methods :wﬁﬁed :rgsalfarmesdi-a_cl osed
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appl i cation hs aRd geRtiNdatddihti Mostly dissolved O The réaélic ABRurd 3 &idied to
application EP 723,962 ( published Jul 5,1996) ;. WD 92/ 00968 (published

1
January 23, !W:%@EHMQ'EMWé’ﬂﬂ%ﬁ%‘!‘“@,“%@%@f&MS
(published Aygwiihutes, $heractionGnikind- 39 trinsféredltoSen appiophiaté Gondiher; WO
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15 is stired for 10-20 minutes and then added, at ambient temperature, to a solution of
excess t-butyl thiol in an aprotic solvent such as ethanol. The reaction mixture is
acidified to a pH of 4-5 through addition of an incrganic base, preferably saturated
aqueous Na,CO,, and the reaction mixture is allowed to stir at ambient temperature for
1-3 hours. Addition of brine to the reaction mixture, followed by fittration, provides the

20 sulfide of formula V.
In step 4 of Scheme 1, the sulfide of foormula V is converted to the
corresponding indazole carboxylic acid of formula V1 by reacting the sulfile of formula
V with a strong base, preferably potassium t-butoxide, in dimethyl sulfoxide (DMSO) at
ambient temperature. After stiting for several hours (1-4 hours), the reaction mixture
25 s acidified with a strong acid, such as hydrochloric or sulfuric acid, and then extracted
using conventional methods. In step § of Scheme 1, the indazole carboxylic acid of
formula V1 is converted o the comesponding ester of formula VII by conventional
methods known to those skilled in the art. (n step 6 of Scheme 1, the compound of
formuta Vili is provided through alkylation of the ester of formula Vi by subjecting the
30 ester to conventional alkylation conditions (strong base/various alkylating agents and,
optionally, a copper catalyst such as CuBr,) in & polar aprotic solvent, such as
tetrahydrofuran (THF), N-methylpymrolidinone or dimethylformamide (DMF), at ambient
or higher temperature (25-200°C) for about 8-24 hours, preferably about 12 hours. In



10 January 12, 1995); WO 05/04045 (published February 9, 1995); WO

95/ 04046 (published February 9, 1995); WD 95/05386 (published February 23,
1995); WO 95/20578 (published August 3,1995); WD 95/22520 (published August
24, 1995); WD 95/27692 (published Cctober 19, 1995); WO 96/

(publ i shed JaMBPP¥1 1906): and WO 96/ 21435 (publ i shed July ll%q,&’fé"g‘%z)’.

The foregoing issued patents and 15 published European and PCT
Iternational patent applications are incorporated herein by reference in
their entirety. Specifically, the conpouggds of fonul | wherein Rerr] is
-Z[err]-Z[err] can be prepared by foll ng anal ogous synthetic net hods
di scl osed in WD 94/ 02465, WO 95/01338, WD 93/ 25517, WD 95/20578, WD

00151 7 8 Sl g i i
fol | owi ng anaicobohef fogmula B by foliewing sonvaniienal methods knewndel those ski et

The compoundah FOAR Saprfiekeel BRI SN Sloil MR )"

or (1g) can Bdneabhydricde rsguqmamrfgwanalllwsw lusmingm hydedesin 3 paler aproti¢ osed

in WD 95/ g25¢ 8 16w bRpSratufs &u@b‘ﬁ!}? n@aepWersawadwﬁcém gl a |
wher ei n er I’ | S a substi t uent O formu can e prepare
fol | owi ng anfrewia, IX J§ exidized to, theerreesponding, aldehyde of, "S?‘a?@s"‘?i/%ﬂ Mt

\?h\?\fgrgellﬁlR[\g&mn I ermmbwerr an be e areo'l b foI I oW ng |
anal ogous syﬁ?%&wmﬁ%wg P@Bﬁémpéﬂv F@ﬂ to
above. The cexess rhorpholine-N-oxdde, amwwmm.m s«:c-ﬁ.cmm.c:ommuf n.,
anal ogoudits h{s%%kfé%“ﬁ bl . by e 3Bt S g 1 " "
93/ 15044, ansmfﬁ mmmmwmmwe&urmmmm of formula

S orr h gﬁﬁw rr]”gcﬁ‘?‘ f'%"ﬁﬁ["e‘r'?fﬂ"e (i) 28 by reating the staring

- CR] err ] R er porapppngt ydppideRiromethak W”ﬁfﬂmﬂﬁkﬂ#ﬁbr

V\?898/ (C):%?Srlr err wwme&gmg errf""‘fﬁ@gﬁ! can be
prepared b5/ 05386,
which is referredﬁcﬁmﬁbﬂ%ﬁiﬁ?maﬂomﬂvcm&oﬂdmmhaldehydeofbmuh
X and the acid of formula XI, as well as & method of preparing the compound of
formula XVIL. In step 1 of Scheme 2, the compound of formula Xl is nitrated using
conventiona! nitration conditions (nitric and sulfuric acid) fo provide the compound of
20 formula Xiil. In step 2 of Scheme 2, the nitro derivative of formula Xill is reduced to
the corresponding amine of formuia XIV according to conventiona! methods known to
those skilled in the art. Preferably, the compound of formula Xill Is reduced to the
amine of formula XIV using snhydrous stannous chioride in an anhydrous aprotic
solvent such as ethanol. in step 3 of Scheme 2, the amine of formula XIV is converted
25 to the comresponding indazole of formula XV by preparing the corresponding diazonium
tetrafiuoroborates as described in A. Roe, Organic Reactions, Vol. 5, Wiley, New York,
1849, pp. 188-206, followed by phase transfer catalyzed cyciization as described in R.
A. Bartsch and I. W. Yang, J. Het. Chem. 21, 1063 (1884). in step 4 of Scheme 2,
alkylation of the compound of formula XV is performed using standard methods known
30 tothose skilied in the art (i.e. strong base, polar aprotic soivent and an alky! halide) to
provide the N-alkylated compound of formuia XVI. in step S of Scheme 2, the
compound of formula XV1 is subjected to metal halogen exchange employing an akyl
fithium, such as n-butyl ithium, in a polar aprotic solvent, such as THF, at low



conpounds of formula | wherein Rerr] is a substituent of formula (Ic),
(Id) or (le) can be prepared by foll ow ng anal ogous synt hetic nethods

di scl osed in WO 93/18024, which 5 is referred to above. The conpounds of
formula | wherein err] is a substituent of formula (li) c ared
by follow ng us synthetic nethods disclosed in EP 72%%}8@97Bvﬁ?ch S
referred to above. The conpounds of fornula | wherein Rerr] is
-C(=NR[err])NH(CH err])[err](C[err]-Clerr] aryl) can be prepared by

fol |l owi ng anal ogous synt hetic net hods dh closed in WD 96/ 21435, which is
referred to above. 10 The conpoufids of fornmula I can be resol ved

I nto separate enantioners by using a chiral LC technique according to the
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methano! at reflux for about 8 hours followed by stiming at ambient temperature for

20 about 18 hours to provide the compound of formula XX. In step 3 of Scheme 3, the
compound of formula XX is reacted with a compound of the formula R-X, wherein R is
as defined above and X is a leaving group such as chioro, bromo, or lodo, preferably
bmmo.hthomneaofaoﬁmhydddehbMFfonbmﬂ\O—%hou:,Mﬂ
hours, at ambient temperature to provide the ester of formula XXI. instep 4 of Scheme

25 3, the ester of formula X0 is converted to the acid of formula XXH in accord with the
procedure of step 9 of scheme 1. In step § of Scheme 3, the compound of formula
Xt is treated with thionyl chioride and DMF (ss & catalys?) in anhydrous toluene at
refiux for about 3 hours to provide the corresponding acid chioride. Separately, a
compound of the formula R-NH,, wherein R, is as defined above, is added to a mbdure

30 of sodium hydride in anhydrous THF which is cooled to a temperature of about 0°C.
To this second mixture, the acid chloride, referred to above, in THF is added and the
mixiure is stimed at ambient temperature for a period of 4-24 hours o provide the
compound of formula XXII.



WO 98/ 09961 PCT/ 1 B97/ 01023
-29- di benzyl et hyl enedi am ne, N-nethyl gl ucam ne (nmegl um ne), ethanol am ne,
tromet ham ne, or di et hanol am ne. For admi nistration to humans in the

curative or pr ic treatnment of inflammuatory diseases, of
i pirligintiad

conventi onal y be used including orally, 5 parenter

topically, and rectally (suppositories), in single or divided doses. O al
dosages of a conpound of fornula I or a pharmaceutically acceptable salt
thereof (the "active conpounds") are gengrally in the range of 0.1 to 1000
ng daily for an average adult patient (7 kg) In single or divided doses.
I ndi vidual tablets or capsul es should generally contain fromO0.1 to 100 ny

car “Dosagos Tor " Sspéfle 3 itrads ife pepabhlan TP Ebinbaie b RIER, Mhetel B 5 arge.
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15 where R, is substituted or unsubstitited pyrimidinyl. In the altemative, the compound
of formula XXIV can be converted to the compound of formula XXV by adding a
compound of the fomula R,-NH,, wherein R, is as defined above, to the reaction
mixture in which the acid chioride is prepared and then heating the mixure to a
temperature of about 200°C for a short period, such as about 15 minutes.

20 in step 3 of Scheme 4, the compound of formula XXIV is converted to the
compound of formula X)\V1, wherein n is 1 to 4 and R, is as defined above, by reacting
the starting compound with a compound with a compound of the formula
H.N-C(O)NH(CH,),R,, wherein nis 1 to 4, and R, is as defined above, in the presence
of triethylamine, and optionally dimethytaminopyridine (DMAP), in methylene chioride

25 at ambient temperature for about 1048 hours. In the altemative, the compound of
formula XXIV can be converted to the compound of formuia XXV by reacting the
starting compound with a compound of the formuia HN{CH,J.R,, whereinnis 1 10 4,
and R, is as defined above, in anhydrous pyridine at about 40°C for about 1 hour. This
altemnative method for step 3 of Scheme 4 is preferred where R, is & nitrogen-

30 containing heterocyciic moiety such as pyridinyl. ‘

Scheme § Riustrates the preparation of compounds of formula | wherein R, is
Zy-R; wherein Z, is -C{O)NH- and R, is aryl, such ss pheny! or naphthyl, substituted
by <C(O)NHOH. Scheme § begins with a compound of the formula XXVII, wherein X



adm ni stered alone, but will generally be adm nistered in an adm xture
with a pharmaceutical diluent or carrier selected wwth regard to the
i ntended route ‘of adninistration and standard pharnmaceutucal practice. For

exanpl e, theﬁyﬁ’ conpounds can be admi nistered orall *Mm%or m of
tabl ets cont é&éuch exci pients as starch or |lactose, or ‘in capsules

either alone or in adm xture with excipients, or in the formof elxin or
suspensi ons contaioning flavoring or coloring agents. The active conpounds
may be injected parenterally; for exanple, intravenously, intramuscularly
WO 98/ 09961 -25- | PCT/ 1 B97/ 01023
-30- or subcutaneously. For parenteral adm ni stration, the active conpounds
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fo b ol prpanEBERRus X vt ooy NiliBuiad WmbB3A 5t bdud or 3B0UE G

bei ng tr eat doinutéado d theun plastep2 ob Schamail§, thewcid®f formulaXXWiliiis canverled tow

her apeut | ¢ HERRESR offardfit X by Vi the b i |- it RSB eS|
as an i npl a@MMWWWW@WW@WMr in -

accordance Vnjofds W@%’nﬁ Yor Abaat Eﬁ%ﬁ?
t herapeutic corrpoun S e adm ni st er ed‘.\?\nst Zﬂa‘g&lﬁrrgloﬁg eeds EPP”and for

this purbscompeund ef; Vé"&ﬁ"wm by repting=d f or
M Xi Ng W t h thé) etadiigT8ém Ia&uﬁfaﬂdﬂeumqmw% ormul a

he?ér%“ﬁeﬁhamémr noH ”“fM#@P@ﬁ%ﬂta = %3%53 by B about S0 nAes AR g
tissue i s placed Schem8 MWMWMWMMMWHMU;ME
( PVBF/ Sucr 0S8 St JEHRLSL SRR TRSHipbuhd Ot Kokl 300K, wherein R is C,-C, alkyl, m s 1
: 15 o0 6, and R, is as defined above, or wherein R, is -C(O)NR,(CHR,,) . C(O)NHOMe
(compound of formuta XXXIV), wherein R, is as defined above, m is 1 to 8, and Me
Is methyl. in step 1 of Scheme 8, the compound of formula Xi is treated with &
compound of the formula HN{CHR,,).SR", wherein R’, R,; and m are as defined
above, 1-{3-dimethylaminopropyl)-3-ethyicarbodiimide hydrochioride, and triethylamine
20 inmethylene chioride at ambient temperature for a period of about 18 hours to provide
the compound of formula XXXI. In step 2 of Scheme 8, the compound of formuta X008
is prepared in accord with the method Nlustrated in Scheme 4. in step 3 of Scheme 8,
the compound of formula XXX is prepared by heating to refiux the compound of
formuta YO0 in ethanol or methanol and sodium hydroxide for about 4 hour. in step
25 40t Scheme 8, the compound of formula YXOXIV is prepared by treating the compound
of formula JOXIH with methoxylamine hydrochioride, 1-(3-dimethylaminopropyf)-3-
ethyicarbodiimide hydrochioride, 1-hydroxybenzotriazole hydrate and triethylamine in
methylene chioride at ambient temperature for a period of about 18 hours.
Scheme 7 lliustrates the preparation of compounds of formula | wherein R, is
30 -C(O)NH(CHR,,),C{ON(CH)OH (compound of formula XXXV), wherein mis 1 t0 8,
orwherein R, is -C{O)NR,,(CHR,,).C(O)NHOH (compound of formula XXXV1I), wherein
Ry, Is as defined above and m is 1 to0 6. in step 1 of Scheme 7, the compound of
formula XXXV is prepared by treafing the compound of formula XOOKH with sodium and



20 Tekmar Tissum zer[err] (Tekmar Co., 7143 Kenper Road, Cincinnati, Chio
45249) at full speed for 30 seconds. The honpgenate is cartrifuged at
48,000 x g for 70 minutes at 40[err]C. The supernatant is filtered tw ce

t hrough a 0. ZQW filter and applied to a Mono-Q FPLC celcyiBormo1023
(Pharmaci a LKBBI'o Sthnol ogy, 800 Centennial Avenue, Piscataway, New Jersey

08654) pre-equilibrated with pH 7.4 Tris/PMSF Buffer. Alowrate of 1 25
m/mnute is used to apply the sanple to the colum, followed by a 2
mM/mnute flow rate for subsequent vvashlg g. and elution. Sample is el uted
using an increading, step- wise NaCl gradient in the pH 7.4 Tris/PMSF
buffer. Eight n1 fractlons are collected. Fractions are assayed for

SEeICIIIC fPDE ; mgamylmrﬂ hfomaﬁabt ihyﬂdnﬁafdiwl tdmwﬂht r#smtba?ﬁe he
abili oanown r nhipi t or ol i pra 0|n|1
hydr ol ))CSI s. ﬁ{%‘hf’ f "§§°é'“886 B J[’&P’Rﬂ @#e
gl %ICFI (2 mwﬂhbldﬂafsbmﬂd%llmﬁﬂﬁamemml)mﬁmf uaaefﬁdnaaxmt wr]C
until use. i.ssolved i,n at. a
concentratloﬂ%ﬁméﬁ@ FRfpRAyind.of %ﬂ%@%@ Bk 4%
B?/O? 895;1 gtlgasd roxybanzotridzole ohydrf; V\C1-Qs-um&ilamimpropyl)-a-ethymrbodum:de

e 9 t| ons.
The final DNEEFEEHEnR e BRepfheing RineRod Eofis sl irbii et i
foll ovvlt ngt ar pesatbiefabout 18 hdurs, i step4 of Schefhe mlwmun?:féémhhxxxnl}%) :
concentratiop s _
) a5 or et B EHhiod nd Qg o RRGE D O Pl Ao
[err]] pH 7. smammammp@m@mmmmmmmmamu
PDE |V eq?yrrsow youpNZyNe is preincubated in boiling water for 5
m nutes) 10 he reactlon tubes are shaken and Iaced In a water bath

(37[err] ©) for 20Ssheme Sdiustratesheprenaration af compeundsof farmula XXXVEK Inptesl aci ng
_BhthzbeS '“a WamWWWM%W%WW&&m :
(2- hydroxyet hyl )- 1- pi péerazi ne- _
__ method of 2, is treated with n-butyl kthium in anhydrous THF at a low
temperature, such as about -78°C, for about 30 minutes, followed by quenching the
15  mixure with a compound of the formula R,CN, wherein R, is as defined above, and
| aflowing the mixture to wam to ambient temperature over a period of about 30 minutes
to 1 hour to provide the compound of formula JOXXVIIL. This method of prepasing the
compound of formula JOOVIHl is preferred for compounds in which R, is a nitrogen-
containing heteroaryl molety. Steps 2 and 3 of Scheme 8 llustrate an allernative
20 method of preparing the compound of formula JOXXVII which is preferred for those
compounds in which R, is & substituted or unsubetituted aryl moiety. in siep 2 of
Scheme 8, the compound of formula XV1 is treated as described in step 1 of Scheme
8 except a compound of the formula R-C(O)H is substituted for the compound of
formula R-CN, wherein R, is as defined above. in step 3 of Scheme 8, the compound -
25 offormula XOXXIX Is oxidized to provide the compound of formula JOOXVINE according to
methods known to those skilled in the ast as described in step 8 of Scheme 1.

The compoundis of formula | can also be prepared following one or more
synthetic methods that are disclosed in issued patents or published patent applications.
in particular, using the intermediates described in Schemes 1-8, referred to above, in

30 particular the intenmediates of formulas VIll, X, X1, XV1, and XXIV, those skilled in the
art can prepare the compounds of formula | using analogous synthetic methods that
have been desciibed for compounds In which a pheny! 1ing is substituted for the
indazole ting in the compounds of formula I. Such analogous synthetic methods are




et hanesul fonic acid (HEPES)/0. 1M naci, pH 8.5) is added to each tube on an
I ce bath. The contents of each tube are filed to an AFF-CGel 601 col umm

(Bi orad Laboratories, 15 P.O Box 1229, 85A Marcus Drive, Melvile, New
York 11747) (boronate affinity gel, 1 m bed volune) previo

equi | i br at edVXP¥bshi ng buffer. [[err] H cAWP i s washed wpﬁ}’é’”’“‘e?”m
washing buffer, and [[err]H 5 AMP is then eluted with 4 ml of 0.25M acetic
acid. After vortexing, 1 nml of the elution is added to 3 m scintillation
fluid in a suitable vial, vortexed and gounted for [[err]H. 20 %
inhibition = 1 - average com (test coni%ﬁnd - average cnp (bl ank) average
cpm (contro) - average cpm (bl ank) IC[err] I s defined as that concentration

[Lorr] Fi 5 ARHSR4ER o e Pl e s oo bt sy dppipabtt e, °

accept abl e StatesPatent S4498.676 (issued; smmuerﬂam 995); dinited StatesiPalérk5469,151

vl ving.  fesuRsCRRbl 71, AapSipnedSel PURHESAnY, 7 pdsR) bt T ARG o,

Per i pher al reaw( nhaeglmmm 5@'&5&&# Eebruaryo12, dQSZ)d European

et hyl ebeg | ‘applicatieh d by 30
FI Cé_L/ Hyp &J‘gﬁand vvashsg?&r:g%gﬁﬁ? I N"1NCO dp&;ﬂﬁé\%%i’;%%;%& Y
resuspended 962 (aublished: it \ONO M PPy

pre- war ned WO\WIMS04Hhabished ALgast §1992) Lwerﬂawsoq ?ﬁéb‘i&ﬁ&lmﬁ b?él n).
Monocyt es err eI I s | n a?t es. The
cel l syare m@lﬁa@"%éw §'r

PCT/ | B97/ 0128, 31968); W00 94024653 fpublished Qtisu ImeMma tmm af ter

(Toferr 1) SHAgaBLaz, Tekimt Y othios ipus ysme“t i e sabrodmG
i ncubat ed f(publishad Februanf 9, 19B8); WO)95/053860pdblished [Febasary 23.1995) Iwo PI ates
ar i ncubat egk e ballnéd Ruflist, 1bsy WG bbkes20 thublaRes Aol 24, qué).’Wbbat on

85/27682 (published October 19, 1985); WO 96/00218 (published January 4, 1996);
~ and WO 96/21435 (published July 18, 1996). The foregoing issued patents and
15 " published European and PCT intemational patent appiications are incorporated herein
. by reference in their entirety. '
Specifically, the compounds of formula | wherein R, is -Z,-R, can be prepared

by following analogous synthetic methods disclosed in WO 94/02465, WO §5/01338,

WO 83725517, WO 95/20578, WO 96/00218 and EP 497,564, each of which is referred

20 toabove. The compounds of formula | wherein R, is R,, can be prepared by following
analogous synthetic methods disclosed in United States Patent 5,491,147, WO
95127692 and WO 95/22520, each of which is referred to above. The compounds of
formula | wherein R, is & substituent of formula (i) or (ig) can be prepared by following
analogous synthetic methods disciosed in WO 95722520, which is refemmed to above.

25 meompunacﬂomnhlwmnh&hawbﬁmtdfonmhah)anbom
by following analogous synthetic methods disclosed in United States Patent 5,459,151,
which is refered 1o sbove. The compounds of formuia | wherein R, s
<C(=*NOC(O)R,JR,, can be prepared by following analogous synthetic methods
disclosed in EP 470,805, which is referred to above. The compounds of formua |

30 wherein R, is (CR,R,)NR(C(O)R, can be prapared by following analogous
synthetic methods disclosed in WO §2/00968, WO 95/05388, WO 83/15044, and WO
$3/15045, sach of which is referred to above. The compounds of formula | wherein R,

is WIR.N&SO,(W “CRR CHRLNR,P(ONOR,,)C(OXC,-C, alkyh), or



5 period TNF was anal yzed by a sandw ch ELI SA (R&D Quantikne Kit). I1err]
determ nations are nmade for each conpound based on |inear regression

anal ysis. The foll ow ng Exanpl es |IIustrate the invention. In the follomnng
Exanpl es, " NMyhgg &S m nute(s), "per" neans pounds per SUpRffaoibiols
means hour (s), "equirv" neans equivalent(s), and "conc." neans
concentrated. 10 PREPARATI ON 1

1- Cycl opentyl - 3-et hyl - 1Hi ndazol e- carboxylic acid nethyl ester A
3-Nitro-4-propyl-benzoic acid. 9.44 g (295 mol, 1.0 equiv) of 4-

propyl benzoic acid were partially dissolved in 50 nmL concentrated
Herr]SOerr] and chilled in an ice bath. A solution of 4.7 nmL (74.7 mol ,

13 equi V) CORMUCHRINRIMBHCLE, odf, Hin balprisshie Ly Misdngl Sfddadec:

was added dr opw se over

t {
reaction m x3¥ntheticfeethods disciosed, in WO er 3 'mr"lﬁm O m%am Aheer
stirring 10 ¢anipounti® of fimita nmewh iwmdnmfroiﬁdﬁ ﬂé)eﬁd)m%ﬂnibex

H O, and dr 12 01 1o t
b 0ber ] coreparsbifoibeby tc methods dasloses o WO B3/48024; whish
1537, 12995 %Jreﬁﬁbdrtb]amrmﬂ QoVWnnuBVﬁmfeﬁ R, Jis Besubbiitertbf 20

(dd, 1h 3= formils (Y 59#%%8%!&%%7 pimihli pebedydcksod e "
?Z/g%d[igg] )743:962, whiciis ferad d/abbve. l'gFir olflltgﬁatﬂa lvg%?aéﬁ 14%04 "
5.42. N 6 5‘?‘%‘&@*@&'&! &y E&W&&‘W‘“ a5 algein, 8 VA“'EEprl
benzoi ¢ aci dnethods disciosedin WD. 98221433, whicly is)refarmed tto abo®s  4- pr opyl - benzoi ¢

Parr nydiSgenati ol aﬁ"ﬁﬁﬁ@?w&“ b fsshol o Lol nilfiboe B, " °

t enper at ur e Ysing @ chiral mmm@mmmmmml tered
t hrough Cel i ﬁﬂ?ﬁw 3@&% bﬁ?ﬂ he
filtrate conéc’gntratg?an rlecf§h g‘ ?é% aw
crystal | i ne rate: 1 ml/minute; mhmm WM'C).

3200- 2400, 33funiet9%0 6éb rr];
[Za)rr]zmy (300, Mz DNB&d&BOM g :i:::o:::::gog 3H, W:@ TWH

J=1.7, 7. Iﬂ)soio&ﬁbédh.ll‘\mtﬁ.l try, (4th Edition, J\Mloy&
Sons), 1992, pages 118-125.

The compounds of formula | that are basic in nature are capable of forming a

wide variely of different salts with various inorganic and organic acids. Although such

20 sailts must be phammaceutically acceptable for administration to animals, & is often
desirable in practice to initially isolate the compound of formula | from the reaction
mbdure as a pharmaceutically unacceptabie sak and then simply convert the Istter back

fo the free base compound by treatment with an akaline reagent and subsequently
convert the latter free base 1o a pharmaceutically accéptable acid additon ssk. The

25 acid addition salls of the base compounds of this invention are readity prepared by
treating the base compound with a substantially equivalent amount of the chosen
Mwmﬂeaﬁdhmm“nﬂnahammm
such as methanol or ethanol. Upon evaporation of the solvent, the desired sofid salt

is readily obtained. The desired acid addition sakt can also be precipitated from a

30 solution of the free base in an organic solvent by adding to the solution an appropriate
mineral or organic acid. Cationic sats of the compounds of formula | are simiiarly
prepared except through reaction of a carbaxy group with an appropriate cationic salt
reagent such as sodium, potassium, calckumn, magnesium, ammonium, N,N-




WO 98/ 09961 ' PCT/ 1 B97/ 01023 -33- (4,
NH err]) mlz 180 (M+rH err], base); Anal. calcd for
Clerr]Herr]NdJerr].1/3Herr]O C, 64.85; N 7.89; N, 7.56. Found: C,
64.69; H 7.49: g! 7. 86. C. 3- Car boxy- 6- propyl - benzenedi azpectaddtwbicks
sulfide. Anm¥ P t 8.80 g (49.1 'mmvl. 1.0 equiv)

3-am no- 4- propyl -benzoic acid and 2.34 g (22.1 mol, 0.45 5 equiv) sodium
carbonate in 55 nL Herr] O was heated gently with a heat gun until nostly
di ssol ved. The reaction mxture was chilled in an ice bath, and a sol ution
of 3.73 g (54.0 nmmol 1.0 equiv) sodiumnf¥rite in 27 nL Herr] O was added
dropwi se. After 15 mnutes, the reaction mxture was transferred to a

cr uohed i co SRpradeRAtamiEe, [ A-Hottgchflict, (RS, PelbpSianing. O

t he contentsmlmakdiﬂﬂmobmlwnsferred to a dropp| ng funnel and added

o v) {“Bﬂiif St ﬁ"“ﬂ@"ﬁf“@t Wiofara b Kirive orcrehpead geafffBly of - °°

addi tion of quiequgq‘@nhqna&mmmmx banepdndufwemanwn

m xture Qz!ﬁg ,@Bm,@ IdRidedUosas.C C

200 nL br| ne vvere de cﬁuheufgiwm xturg‘sv?/hs flqltatgrﬂed The sol Pd;'vv;s
washed 1 xH[@P?QB’ campeund.af formula for aphgrmacevtically agceptabie saltthareef than, r ust

col ored powd@gctive sorinpéliteds gmﬁﬂﬁﬁ[ &d.ﬂw:i m&&ﬁwm ¢00,
2962, 2872, 2560 1678 é84 Ji4.2 29 0
DIVB) - d[err]) ‘FE*P?W‘ %"é‘:‘

(m 2H), 7.2%eherally I'éonmﬁodﬂzbﬂ b500t!dm91b! abﬂ@e . 46 4 dglitable,

ési(ﬁwhgﬂi%ﬁaﬁ%&&mﬁ%“@e e %ﬁ%ﬁ%“%ﬂ%@ H

7.19; N, 9. 9%re Fypically withinSthe rangéiof D.B3% 10, mg (ped 2ingld dose as required. For

S oI B8 oPh P Ebistati fhe douBG) iceRaiaR) ohidied gy Ko. PR - 10

di net hyt sul fMH»N&E@PMMWSbW theactial dosagewhichwillbdi ent

tort - but oxt o8 n%ﬁ‘ﬁ%ﬂ'ﬁrﬂﬁ"@?@“ Bvary i 150 ekt xfrebtEnse

t enper at ke, of the padicuiar patient.c The eboyedosgges-are) QHOM'!SO'_MFW £380 bagt| HCI

Stl[rSdS'[n t bht tl’Bt h“ nbh hed 2 25 %
acetate extracts (cC on .- .stenc L6 CONbl nef.. washe ix @
Herr]O and ‘Baé*' ‘%Q‘Pl daention.on of filtrate

and drying gave anmmﬂmwmmmmmum a variety of conventional
~ routes may be used including orally, parenteraily, topically, and rectally (suppositories),
20 in single or divided doses. In general, the active compound will be administered orally
or parenterally at dosages between about 0.1 and 25 mg/kg body weight of the subject
to be treated per day, preferably from about 0.3 to 5 mg/kg, in single or divided doses.
However, some variation in dosage will necessarlly occur depending on the condition
of the subject being treated. The person responsbie for administration will, in any
25 eovent, determine the appropriaie dose for the individual subject.

For human use, the aclive compounds of the present invention can be
administered alons, but will generally be administered In an admbdiwe with a
pharmaceutical dikient or carrier selecled with regard to the intended route of
adminisiration and standard pharmaceutical practice. For example, the active

30 compounds can be administered orally in the form of tablets containing such excipients
as starch or lactose, or in capsules elther alone or in admbxiure with axcipients, or in
the form of elixirs or suspensions containing flavoring or coloring agents. The active
compounds may be injected parenterally; for example, intravenously, intramuscularly

2. 42



30 triturated with 1L of 1:3 Et[err] OH Hexanes and dried to give 7.08 g
(879 of a tan crystalline powder: np248-251[err]C,

I R( KBr)3301 3300- 2400, 2973, 2504, 1702, 1455, 1401, 1219 cmjerr], [err]H NWR
(300 MHz, DI\/SOdL”rr]) [err] 1.31 (t, 3H J=7.6 Hz); 2.94 (grmBsioiehs’. 6
Hz), 7.63 (Wd’”@ 13=1.1, 8.4 Hz), 7.81 (d, 1H, J=8.4 Hz), 8.06 (d, 1H,
J=1.1, Hz), WD 98/ 09961

PCT/ 1 B97/ 01023 -34- 12.95 (br s, 1H; M5 (A, NHerr]) mz 191 (MrH+,
base); Anal. calcd for (Jerr]Herr]Nergg.Oerr]: C 63.14; H 5.30; N,
14.73. Found: C, 62.66; H 5.42; N 14.80. E.

3-Et hyl - 1Hi ndazol e- 6-carboxylic acid nethyl ester. 8.78 g (45.8 mml, 1. 1

equi v) 1- ( SocubBinaiécusiy) FBF patehteral adinlhistrafidr) Bt dclivé Sorhpyslings hlacudsti@se

added in 5 one 1portlon t Q an anbi ent tenperature sol,utlon of (41 6
mol , 1.0 e@uthe)forn my@ﬂsmmai Soltien may jcontain gt 3!16"95‘?\1“{ &!6 mol ,
10 equi V) ngxdmpe, is“orgltcbse o Make thelsolutiof@dadtoniéli Net hyl am nopyri di ne

(DVAP) in 250 e}\%’eﬁ‘?“rrl After 18 %urmt%gaﬁ%it%w%ﬁﬂ t he
reaction m xtur
gcet ate, s\é\/agﬂ;dgﬁ ngﬁhmhwéﬁifmﬁl:fﬁmdﬁﬁmi?ﬁa?ﬁﬂs%}ﬂf’ylt t
rine, an rie rr err |\m#' 'Uﬁg’ oncen r%.lrpqgcﬁgp iltrate
ot St FAETAR Foreh st it e AR e o i
H
NNR (300" 8 ol iR Geapi g Fé@%m%%fwz@?ﬁ#%% e R
3.05 (q, 2-speties.andithe diseasecor(disordet therapeutid ecompounds mag05 15
5. 0p: - N10 SO Shellaas wﬁb&“z@“ﬁwﬁﬁ“%ﬁw’mmw "

1 Cycl opent remapeutio, pompounds sy aiso becadministerad: ta-animalscbyripjection of as an17 g
(29.4 MO, impidit. mﬁmﬂwm&ﬂamﬁwﬁmﬁm?mwn&?ﬂﬂed in

one portion to an apbi ent tenperature sol ution of
equiv) 3- etmwme!ewmm&a mmwm i

anhydr ous Cdminkisned widPthésfiimal ted féadddamoat v/
t(;\r/gm]:jg re add dpgiggvmse' F‘E %%%M E gailowedto stir
The ability of the compounds of formuia | or the pharmaceutically acceptable
salts thereof to inhibit PDE IV may be determined by the following assay.
Thity to forty grams of human lung tissue is placed in 50 mi of pH 7.4
Trds/phenyimethylsulfonyl flucride (PMSF)/sucrose buffer and homogenized using a
20 Tekmar Tissumizer® (Telmmar Co., 7143 Kemper Road, Cincinnatl, Ohio 45249) at full
speed for 30 seconds. The homogenats is centrifuged st 48,000 x g for 70 minutes at
4°C. The supematant is fillaced twics through a 0.22 gm filter and applied to a Mono-Q
FPLC column (Pharmacia LKB Biotechnology, 800 Centennial Avenue, Piscataway,
New Jersey 08854) pre-equilibrated with pi 7.4 Tiis/PMSF Buffer. A fiow rate of 1
25 mi/minute is used to apply the sample to the column, followed by & 2 mi/minute flow
rate for subsequent washing and elkution. Sampie is sluted using an increasing, step-
wise NaCl gradient in the pH 7.4 Trie/PMSF buffer. Eight mi fractions are collected.
Fractions are assayed for specific PDE,, activity determined by [*HJcAMP. hydrolysis
and the abilty of a known PDE,, inhibitor (e.g. rolipram) to inhibit that hydrolysis.
30 Appropriate fractions are pooled, diluted with ethyiene glycol (2 mi ethyiens glycol/5 mi
of enzyme prep) and stored st -20°C until use.

‘Compounds are dissoived in dimethylsufoxide (DMSO) at a concentration of 10
mM and dikited 1:25hm(4oomeomw.§%ws0). Further serial diutions



into 1 L Herr]O and extracted 3 x 450 nL ethyl acetate. The organic
extracts were conbi ned, washed 3 x 400 nL Herr]O 1 x 200 nL brine, and
dried over Na[err]SOerr]. 25 Filtration, concentration of filtrate and
drying gave an anber oil, which was purified on a silica gel pehhyfidi0%

et hyl acetatemgﬂ%, gravity) to'give 5.48 g (72% of a clear oil: [err]H
NVR (300 MHz, CDCl[err]) [err] 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 (g, 2H, J=7.6 Hz), 2.2 (m 4H),
2.0 (m 2H), 1.8 (m 2H), 1.39 (t, 3H, J=»4.6 Hz); HRMS cal cd for
CerrJHerr]Nerr]derr]: 272.1526. Found: 272.15078. WO 98/ 09961
PCT/ 1 B97/ 01023 -35- G (1 -Cyclopentyl -3-ethyl-1Hindazol - 6-yl - rrethanol.

Ze{ﬂr a§17'd?of ran anal.élle:eﬁu“‘ze addgm nﬂéﬁurbugédﬂm on (l\)/:‘.Fmi 1510 DI 7. 05
u S |
ol 100 o Sameeniraoh i e s e a3 R. 1hShrrate e owidg SR adeR M atpar

methyl ester forhf@xvsmﬁhwdsm(ﬁr&ncéﬁﬁabneﬁrdwsﬂaﬁhehﬁm&enmdmwl was
added cautiou %ihe reaction m xture was poured into 500 nL of 5%

Herr]Sqerr] ted 3 x 50 nL ethyl acetate. The organic extracts
wer e conbi ged, vvasihed 25qA/0mpburid e DMSO (1% fercontroltandibiankpnd dried over

Na[err]SOerr]. Filtrat on of filtrate, and drying gave 1.58
g of a clear oil, 'Jqln ?ﬁﬁ?’ﬁﬁs%ﬁ%&ﬁ nasilicagel colum to give 1.53 g.

(89% clear oil: Il (CHMEAMPY) #8306, 3411, 3009, 2972, 10 2875, 1621, 1490 .
: H NNB (3 7.42
‘52‘% ) G, 6 B U] e, o bl st e,
(s, 298(q 2H, JorSeniowtes) 2.2 (m 4H), 2.0 (m 2H), 1.7 (m 3H)
éagg) (t HR?E1 cal cdww %grﬁfaperr [ﬁ%ﬁqﬁ'&fﬂé f#bgﬁ i675
btnbdaarﬂm maboﬁmmgr
58 2O;Longr1mte &eiﬁg‘t’ﬁ‘e%'gﬂ'“e IIlgof 1F? 6 02 mm 1 0 e wiv fded
(1-cycl opentM’F’c . M paci, p q th. 1. 5

equi v) Nmtmmwa&mhmw&mﬁmm«wmn oy
anhydr ous (LHQh b5 iHok 1225 §8a Sreld Bitve; Mdie, NoR Vord 117475 borsaate affintty get, 1

mi bed volume) previously equilibrated with washing buffer. PHICAMP is washed with
2 x 6 ml washing buffer, and [*H]5’AMP is then eluted with 4 mi of 0.25M acstic acid.

After vortexing, 1 mi of the elution is added to 3 mi scintillation fluld in a suitable vial,
vortexed and counted for [*H]).

ICy is defined as that concentration of compound which inhiblls 50% of specific
hydrolysis of [*HJcAMP to 'H]S'AMP.
The ability of the compounds | or the pharmaceutically acceptable salts theréof
25 to inhibit the production of TNF and, consequently, demonstrate their effectiveness for
treating disease involving the production of TNF :is: shown by the following in vitro
assay.
Peripheral blood (100 . mis) from human wvolunteers is collected in
‘ethylenediaminetletraacetic acid (EDTA). Mononuclear cells are isolated by
30 FICOLL/Hypaque and washed three fimes inincomplete HBSS. Cells are resuspended
in a final concentration of 1 x 10° celis per mi in pre-wammed RPMI (containing 5%

FCS, ghutamine, pen/step and nystatin). Monocytss are plated as 1 x 10° cells in 1.0
mi in 24-well plates. The celis are incubated at 37°C (5% carbon dioxide) and alowed



20 was filtered through a short columm of silica gel (eluted with
CHerr]CJ[err]). Fractions containing product were concentrated, and the
resi due chromat ographed on a silica gel columm (15% et hyl acet at e/ hexane,
flash) to give 924 rrg (63% of a pale yellow solid; np 41[errg Br)
3053, 2966, 28 WO KWL 605 cnjerr]; {err]H NVR (300 MHz, CDCl [ecrirgw err]
10.13 (s, 1H), 7.93 (d, 1H, J-O0. 9 Hz), 7.77 (d, 1H, J=8. 4 Hz), 7.60 (dd
1H, J=1.2,8.4 25 Hz), 5.00 (quintet, 1H, J=7.5 Hz), 3.01 (g, 2H, J-7.6
Hz), 2.2 (m 4H), 2.0(m 2H), 1.7 (m 2 . 1.39 (t, 3H, J=7.5 Hz); M5 (O,
NH err]) mz 243 (MtH err], base); AndP* calcd for C[err]H[err]N[err]O C,
74.35; H, 7.49, N, 11.56. Found: C, 74. 17 H, 7.58; N, 11.79. 30 A

or oo 4 pr oy PORRTRR R e 4o, ke i A nETF Remordry o il b o o

600 nL conc byHjentle] 8Gjhing.] Teati caffourids-{10s) |aPe tisn added;do dhes celiabdial an

o ne S o ohakifaBoid Ehitl drdhoiblygy B 1o, RS (100l S8 to iBRSpnatd I ° )

(69- 71%
PCT/ | B97/ 01 0@s.- Mﬂ&mmedmvpmm (BDhrs) at$290. | A the end ofithe idtubptierse over

30 mnut ,?Ihﬁd W W ﬁ!@ﬁﬂt a"ﬂ!@&m ur and
the reactlo |rred at room tenperature for urs e re?a@ilon"?nxture

was pour ed mmmmmmmm%mmm Af t er

stirring 1 hour, 1‘!’3 ; W W mm@ ?.e;unnel
and extracted 4 x 800 L |sopro y et her. e organic extraclts we

conbi ned. waEREYMeans Jojnutals), ammmm S dmeaane: hous(s),

Na[ err] S GWQMMWW%F%ﬁW and drying gave 160
mL of a yellow liquid, which was p ilica gel chromatography (2
col umms, kg silica gel each 2O at e/ hexanes) to afford 63.9 ¢

(42% of a yel | oy-Gyes s Bdd npthMPestene | ess pol ar of
t he two, which arge fo

(CHO [err]) & B9k 8cK Pé‘i{%ﬁngf&%)(goﬁ‘w
Cg)d[larr]l)sbmpym Qaummmu?od .S80m{. doncehtriated $RSO, afd chilled) 7. 23
Lerr]C R Fah e ein é@%ﬁs%éﬁ%@%&ﬁmﬁm
133. 3, 1t6. ML cEGentrated 1,50, vasnidediropwise oRest:2 tisi. WWher stining 1 hourst9°C,
the reaction mixture was poured into @ 1 L beaker half full with ice. After sfiting 10
min., the white sclid that formed was filtered, washed 1 x H,0, and dried to give 12.01
g (100%) of the title compound: mp 1068-109°C; IR (KBr) 3200-3400, 2968, 2875,
2667, 2554, 1708, 1618, 1537, 1209, 921 cm™”; 'H NMR (300 MHz, DMSO-d,) 6 0.0
20 @, 3H J=7.4 Hz), 1.59 (m, 2H), 2.82 (m, 2H), 7.63 (3, 1H, J= 8.0 Hz), 8.12 (dd, H,
J=1.7, 8.0 Hz), 8.33 {d, 1H, J=1.7 Hz); "C NMR (75.5 MHz, DMSO-d,) & 142, 23.7,
342, 1254, 1305, 1329, 1336, 1414, 1495 1659; Anal cakd for
CyH,yNO#1/4H,0: C, 58.20; H, 5.42; N, 8.55. Found: C, 56.12; H, 5.31; N, 6.81.
" 8. 3-Amino-4-proovibenzolc ecid. Amixture of 11.98g (57.2 mmol) 3-nitro-
25 4-propyt-benzoic acid and 1.5 g 10% Pd/C, 50% water wet, In 250 mi. CH,0H was
MmanMW“MM%NH,dM
temperature - (20-25°C). Afler 1 hour, the reaction mbdure was fitered through
Celite@®(trademark)(SiO, based filtering agent), and the filtrate concentrated and dried
to give 9.80 g (98%) of a pale yellow crystalline solid: mp 139.5-142.5°C; IR (KBr)
30 3200-2400, 3389, 3258, 2969, 2674, 2588, 1690, 1426, 1260, 918, 884 cm™; *H NMR
(300 MHz, DMSO-d,) §0.90 t, 3H, J=7.2 Hz), 1.52 (m, 2H), 2.42 (m, 2H), 5.08 (br s,
2H), 6.96 (d, 1H, J=7.8 Hz), 7.05 (dd, TH, J=1.7, 7.8 Hz), 7.20 (d, 1H, J=1.7 H2), MS




15 HRMS calcd for (err]Herr]NJerr]Br + H 243.9973. Found: 243.9954. B.
5- Br ono- 2- propyl - phenyl am ne. 121 g (639 mol, 3.0 equiv) of stannous

chl oride (anhydrous) were added in one portion to a roomtenperature
solution of 51.9 213 mol , 1.0 equiv) 4-brono-2-nitro-1-pepawheiesnzene
in 1200 mL aW et hanol and 12 nL (6 equiv) Herr]O After 24 hours at
roomtenperature, nost 20 of the ethanol was renoved on a rotary
evaporator. The residue was poured into a 4 L beaker, 3/4 full with crushed
ice and Herr]O 150 g of NaOH pellets §$re added portionwi se, wh
stirring, until the PH = 10 and nost of the tin hydroxi de has dissol ved.
The m'xture vvas divided in half and each half extracted 2 X 750 nmL et hyI

acetate. e a&ﬁﬁ 00
each 1N Na rri éﬂﬁ rﬁ'lie' empgl’ﬂggaé)‘v‘y [er rj%gé ?
Filtration, N@é’ rﬁ%ﬂ* &qedf“ﬂ"l?ﬁ&t"é aﬁﬁi dry| ng gave a yel l ow |iquid,
whi ch was purlflgj 0N3akbokyi6hrs beriBdiz § 2

acet at e/ hexanes) to gl ve . 0

(CHO [ err]) (48bamely 3 B
MR (300 8Héqu :ﬁﬁeﬁrbobﬂé&isﬁnﬁtﬁo%fneaﬁﬂ) %ma 2 (m

186} 1&1346(2baglﬁf°2%al ggﬁé"bﬁ" ‘]“%@H R ‘Jg agotgmnzw:é%;lm( M)

6. 54. FOUHd(mnﬁﬂcﬂimﬁui\ﬁﬁﬁumNiﬂnﬁWmL Wﬁ&@ﬁl

Zcﬂf {/;392/ 83051'!5“?23- ?Y‘B?Wb‘ﬂgﬁﬁﬁm s l : ]‘EFéQI Wdazoﬁlﬁ "égﬂgfﬁé%‘ﬁ%ngacm |l ed

in an ice beidutes\td)adeakes conlainingoss g fof brishedrice (@@010:8mil, concéntmted HCL conc.

o o5 Mt 0 SoUEH ol o e S I i ™

H err] O ver Sinaetisnd addachoverSominutes to af room. empe(atwe sokdion of S31emLi479.1 sodi um

nitre in 75@&% 96/ deavy BuRS 1 § P LGN TH i Wb SpuetBllt 468 ppat I vas
renoved, an e reac 1 on all owe O Stll’ at roomterrpera Lre : o

m nut es. Thadditioneof saturatedagrecunNe,COesoigtion; and: m@egmbau@msalewey ass
funnel , premmﬂimwlmﬁe)wmmwwwﬂu%%h and

wi th ”ECha”}rﬁg'nS“  fitered. ﬁn%ﬁwlsmsmuxn.owmcsmmmbgmnzs

g (89%) of a brown/rust colored powder (caution-stench): mp 102°C (dec); IR (KBr)

. 3200-2400, 2962, 2872, 2550, 1678, 1484, 1428, 1288, 1171 cm™; 'H NMR (300 MMz,

DMSO-d,) & 0.84 (&, 3H, J=7.3 Hz), 1.48 (m, 2H), 1.55 (s, OH), 2.42 (m, 2H), 7.29 (d,

1H, J=1.6 Hz), 7.50 (d, 1H, J=8.0 Hz), 7.88 (dd, 1H.lJ=1.7. 7.9 Hz), 13.18 (br s, 1H);

20 MS (thermospray, NH,OAc) miz 281 (MsH+, base); Anal. caled for C H,N,0.S: C,
§8.96; H, 7.19; N, 90.99. Found: C, 50.71; H, 7.32: N, 10.02.

D. 3Ethwi-1Hindazole-8-carboxyiic acid. A solution of 12.0 g (42.8 mmol,

1.0 equiv) 3-carboxy-8-propyl-benzenediazo -butyl sulfide in 150 mL dimethyisulfoxide

(OMSO) was added dropwise over 15 minutes to an ambient temperature solution of

25 44.8 g (398 mmol, .3 equiv) polassium tert-butoxide in 200 ml. DMSO. Afer stirring

2 hours at ambient temperature, the reaction mbdure was poured into 1.5 L of 0°C 1N

HCI, stimed 5 minutes, then exiracted 2 x 350 mL ethyl acetate. The ethyi acetate

extracts (caution - stench) were combined, washed 2 x 250 ml. H,0, and dried over

MgSO,. Filtration, concentration of fiitrate and drying gave a tan solid, which was

30 triturated with 1L of 1:3 EL,O/Hexanes and dried to give 7.08 g (87%) of a tan

crystaline powder: mp 248-251°C; IR (KBr) 3301, 3300-2400, 2973, 2504, 1702, 1455,

1401, 1219 cm™; 'H NMR (300 MHz, DMSO-d,) & 1.31 (1, 3H, J=7.8 Hz), 2.94 (g, 2H,

J=7.6 Hz), 7.63 (dd, 1H, J=1.1, 8.4 Hz), 7.81 (d, 1H, J=8.4 Hz), 8.08 (d, 1H, J=1.1. Hx),




1 sol ution/ suspension of 32.8 g(313 nmol, 1.36 equiv) amoni um
tetrafluorobrate in 110 nmL Herr] O was added dropw se over 10 m nutes. The
t hi ck white suspension which forned (aryl diazoniumtetrafluoroborate salt)

was al | owned t 5 hours at O[err]C. The m xture was thgepidehbird.
and the sollc?gﬂéwgﬁ'll x 200 nL 5% aq. NH err]BF[err] (cooled at O[err]C,

1 x 150 nL CH err]OH (cooled to O[err]C), then 1 x 200 nm. Et[err] O Dying
at high 15 vacuum anbient tenperature for 1 hour gave 54.47 g (76% of

t he diazoniumsalt, an off-white solid. 00 nmL of ethanol free chloroform
were placed in a 3-neck flask, then 34.1%79 (348 mmol, 2.0 equiv) potassium
acetate (powdered and dried) and 2.3 g (8.7 muol, 0.05 eqw v) 18-crown-6

bort1 on. - and 18 Gem AP CHS TR NiEmE LRI, b M. B S |
ni trogen at méSAHCS.80y N1BE. 'h'buFeund m@Zmﬁszlﬁe'MsM B@n filtered, the sol id
washed 2 x with ICl [ eg 3 : : Msﬁﬁtﬁg S|I|ca

U

crude product (brdwmm cTy

gel , ethyl atdtesuiy) tmmgamnomy@ampd ehlglid egvere @ddedin or
2288”3085‘329@33@@é@“@%&?ﬁs@%@“‘nﬁ“ﬁ @ ‘*ﬁvﬁ“?@’%ﬁﬂﬁ*’@)
CD)CI [err])Eggﬂ\}ll-mmlz:‘:Mﬂswﬂ myw)metaawmﬂsm =8. 4
Hz), 7.24 (%F‘rﬂtm 1.1 uﬁ% %@iﬂ ine DMAP] it 258 L. éHEL. f

\é[gr?] E[ZZarr] z ﬁf [errﬁ Sbmm[lg&rl%p base 104 Anal ,cd’fggw;
N, 12.45.  wifisBé 9&ﬁiueeme mshed2x100mL1NHCI 1x1oo:nLH,o 1:100mL

(Pg{/l4897/0;1023 - 38- M ﬁ %ﬁ é c§cl ogent% MS&%‘QIH—I Ol\é(? d4|5n9
(6) ﬁrgmp;ogt Ie'? softa)bﬂ:ly\ﬁgg%m poiified§ onl 3. shicacgel Wtﬂs&swv)
Stirred ar afttamexai GRganbio pe 62 ¢ RK LN taraiep SRR IR o o
nL (81.9 nmDB00:2060; 1723, 12220dmh) S INMR (300rMH, CDCL)OS 8119 4mi1JH), ALB7.BIMM, was
added dropw 56, ¥d @ afg 308'{q 211 397.7 FES 4 43\ BK 7Y fz)'BiS RAUNAY 2052 L
15 (M+H', base); Anal. caled for C;;H.,N,O,: C, 8470'H.592 N, 13.72. Found: C,
64.88; H, 6.01; N, 13.88.

g(294mmol. 1.oseqmv)sodiumhydndo madbponion were added in one
portion to an ambient temperature sokition of 5.7 g (27.9 mmol, 1.0 equiv) 3-ethyl-1H-
20 indazole-8-carboxylic acid methyi ester in 125 mi. anhydrous DMF. After 20 min., 3.89
mL (36.6 mmol, 1.3 equiv) cyciopentyl bromide were added dropwise, and the reaction
mixture allowed to stir ovemnight at room temperature. The mixture was then poured
into 1 L HO and extracted 3 x 450 mlL ethyl aceiate. The organic exiracts were
combined, washed 3 x 400 mL H,0, 1 x 200 mL brine, and dried over Na,SO,.
25 Filtration, concentration of fitrats and drying gave an amber of, which was purified on
a silica gel column (10% ethy! acetate/exanes, gravily) to give 5.48 g (72%) of a clear
ol: *HNMR (300 MHz, CDCL) §8.18 {d, 1H, I=1.0 Hz), 7.7 {m, 2H), 5.00 (quintet, 1H,
J=7.5 Hz), 3.97 (s, 3H), 3.01 (. 2H, J=7.6 Hz), 2.2 (m, 4H), 2.0 (m, 2H), 1.8 (m, 2H),
1.39 @, 3H, J=7.6 Hz); HRMS calcd for C H N0 272.1526. Found: 272.15078.



Herr]O and extracted 2 x 1 L ethyl acetate. The organic extracts were
conbi ned, washed 2 x 750 nL Herr]O 1 x 500 niL brine, and dried over
Na[err]SOerr]. Filtration, concentration of filtrate and drying gave 20.7
g of crude product, which was purified on a silica gel 10 COb&iH ﬁ,%‘ogs kg
silica gel, 39W@ONMANL et ate/ hexanes) to give 10.6 g (62% of an a

i quid: IR(CHCI[err]) 2972, 2875, 1606, 1501, 1048 cnjerr]; [err]H NWVR
(300 mHz, CDCl[err])[err] 7.56 (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 (qui et, 1H, J=7.6 Hz), 2.96 (q, 2H,

J=7.6 Hz), 2.15 (m 4H), 2.0 (m 2H), (m 2H), 1.36 (t, 3H J=7.7 Hz);

M5 (thernospray, NH err] OQAc) n12 295/293 (IVHrH+ base); Anal. cal cd for
H N . 9.55. F 5. 83;

N 980 E [i”] | opdiGeiopsatteniHiodszo sy melhaits fwﬁ 'Ah%ﬁao

m;g [28 4] grml I lmmibmhtﬁnl hydnd% 10 M/tolundneumwm&xm iR dwere added

- err o] ut|

equi v) 6- brom) f(&?r:cﬁ E&ﬂ'&ﬂf’if 83%? Réf'{% ﬁ%\‘ﬂgﬂé@do%mﬁfmyh%rd (a)ﬁosleﬁ'HF

After 30 m n. caboxyRE[aeidr inethyBesterrin §0 il anbydrous. THEquAfer aﬂhy!w%&s1 DME wer e

added 20 ro
addi ti onal %ﬁﬂ?‘e #@&%i&oﬂﬁe m X rmﬂé&% g“?(g)%dmmegf
t enper at ur e OS%M,SODMQW 32CED miL ethyl apriate,Jhe organisextracts wereseambinedy f or
10 m nut es, t esi due
was di | ut ed ﬁ’ﬂ“@oﬁ P%ﬁrﬁ%{w“t ract eémza%?ﬁpwagéetéhylﬁ‘g?g,at e.
The organi c esonceatrationsf ying gave 45819 of aclearail, which was purified ona 10
mL brine, andaﬁai&i 1 $501(89%) cledr dilt TRYCAGL) sswmmaaooonzm
filtrate and aveayel ow oi |, which was |I|ca el_ %@42(‘15%
et hyl acetlft e? 490657 JH NMR (300 Mhz, £DCL) g@? (%f“'g rq
crysi al l'i n]ge fﬂ"’ ?oﬁ{ a 14! .NYFO ©830dz)Viin2 (qmmw%?nmmu@ 2Hy, 2.98(q,
spectrum o e tifle . co oun r
PRrL Mol RS Sk s T s LBt BTG by, £ 9y 7.8 v s
4- gr Oﬁy: lbegzonﬁemﬁayﬁmhw; (] Q;SC(M&BI]QI ﬁ),m;%umlcc%o]ﬁq err]
and chilled i at ution o mo . ,
98/ 09961 2451684. Folina z‘ﬁ’éﬁ - PCT/1B97/01023 -39- equiv)
conc. HNO18rr] in HL cohCyclbi )-5th indagole yde 1 G6mg (0,301 1mimol,
mnutes. Aftep, 05 equiv) tetrapropylammonium penuthenateMI)maddedbamomtempemtum
suspension of 1.47 g (6.02 mmol, 1.0 equiv) (1-cyyclopentyl-3-ethyt-1H-indazol-6-yl)-
methanel, 1.08 ¢ (9.03 mmol, 1.5 equiv) N-methyimorpholine N-oxide and 3.01 g 4A
molecidar sieves in 12 mL anhydrous CH,Cl,. After 20 minutes the reaction mixture
20 was filtered through a short column of silica gel (eluted with CH,Cl)). Fractions
containing product were concentrated, and the residue chromatographed on a siiica gel
column (15% ethyl scetate/hexanes, flash) to give 924 mg (83% of a pale yefiow solid:
mp 41° C; IR (XBr) 3053, 2966, 2872, 2819, 1695 cm™; 'H NMR (300 MHz, CDCL) &
10.13 (s, 1H), 7.93 (d, 1H, J0.8 Hz), 7.77 (d, 1H, J=8.4 Hz), 7.60 (dd, 1H, J=1.2,8.4
25 Ha), 5.00 (quintet, 1H, J=7.5 Hz), 3.01 (g, 2H, J-7.8 H2), 2.2 (m, 4H), 2.0 (m, 2H), 1.7
(m, 2H), 1.39 (&, 3H, J=7.5 Hz); MS (Cl, NH,) m/z 243 (M+H’, base); Anal. calcd for
CuHN,O: C, 74.35; H, 749; N, 11.56. Found: C, 74.17; H, 7.58; N, 11.70.

"t * 10 DENRICT I YR
30 A Mm 1259(628mol.10¢qw)1-
bromo-4-propyl-benzene wers added in one portion fo a 10°C solution of 600 ml conc.
H,S0, and 200 mi. H,0. With vigorous mechanical stirting, an ambient temperature
midure of 43.2 mL (681 mmol, 1.1 equiv) conc. HNO, (69-71%, 16M) in 150 mL conc.



stirring 1 hour at O[err]C, the reaction mxture was poured into a 1 L
beaker half full with ice. After stirring 10 mnutes, the white solid which
formed was filtered, washed 1 x Herr]O, and dried to give 12.01 9 (100%

of the title COWFI np 106-109[err]C IR (KBr) 5 3200- 34p8rmisco1023
2875, 2667, 255% 1818, 1537, 1299,921 cnferr]; [err]H NWVR (300 Mz,
DIVISOd[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, 1H, J=1.7, 8.0 Hz), 8.33 (d, 1H, J=1.7 Hz);
[err]C NWR (75.5 MHz, DMSO d[err]) [er 14.2,23.7,34.2,125. 4,
130.5,132.9, 133.6, 141.4, 149.5,165.9; Anal. calcd for
CerrJ]Herr]NdJerr].1/4Herr] O C, 56.20; H 5,42; N, 6.55. Found: C

2 o 180, O . 1 was mccelcroind ik oAy THESEMGRRF A

Pd/ C, 50% mlmewmmmlmmmmqumamwnauﬁn .
1 .
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concenlt Ir at eavithregusheddee. : Aftefistising 18@"&&9"’ mixture was mw@ 4 Liseparatory
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MHz, DVEO- ayashed)3 K800 mb. -(1 dﬂ!dszﬁ &

gH)ZO (5d081l(-|%3&n%ﬂ oﬁﬁl&ﬁla(di\d KH rr [err b e)ﬁﬁ;dAEria:_'Z)

calcd for O eﬂ?']> é % 36!19 %‘ﬁ" l\ﬁ?

CautY) 3 m“"‘ﬁ"”“‘“““"‘“"%.?"i.‘d ﬁr?é“?""""""m”"‘m‘""‘*“‘*"zs pr .

et um oI oo s HORROE 1S 65, WhiE afn En 5. A TBarG 2 q‘*Lm.r

m)ls':Jt ?1)?138:‘ {CHCLY 3031, 2968] 203512825, ﬂ&tgﬂsszhlﬁ'.l 'tNMR (300 MHz, CDCIL) ceacmerz;%] Oa

\?vgs added dr@pﬁ Fﬁgﬁ%%’{ﬂ W@%@oﬂwéﬁ \ég {&%T erred

t]? 2rggﬁggr Pgﬁlmﬂtl).&aﬂlmdﬂd\l-b) 'nmamzsf Smmkimmt 434480 55 g

gontents of ﬁ&e bea’kér We're fr’ans’?&‘rge?@g@éﬁa%& Km?' added over

5 i nut eth t HIRMS calerdfor G NQyBe + ;1243 8973. oFMB?‘gL”g& (45 1 mml. 0. 96

pe %Vﬁtlon 699! MmbE 13.00equivy &F

EC]UI V) t- bUtyl “3.0' "‘AAuUl bropyiphenviamine
\ia

addi tion of saturated™aqu - r] sol and the reaction

m xt ure was ehicside ¢ 1 & wom fempecatue | o
wer e added, maﬁsmgmmﬁom;mm1%m1muﬂ err]O

and dried oyern ahty o) Ghd §2 L (6 oquiv) H,0. Afted 24 hours at room tsmperature, most

20 of the ethanol was removed on a rolary evaporator. The residue was poured into a 4

L beaker, 3/4 full with crushed ice and H,0. 150 g of NaOH peliets were added

portionwise, with stiring, untll the PH = 10 and most of the tin hydroxide has dissolved.

The mixture was divided in half, and each half extracted 2 x 750 mL. ethyl acetats. AR

four ethyl acetate extracts were combined, washed 1 x 500 ml. each TN NaOH, H,0,

25 and brine, then dried over Na,SO,. M.deme

a yelow liquid, which was purified on 8 1.2 kg slica ge! cokumn (1:12 ethyl

acetate/hexanes) to give 41.83 g (92%) of a pale yeliow Biquid: IR (CHCL,) 3490, 3404,

3008, 2962, 2933, 2873, 1620, 1491 cm™ 'H NMR (300 MHz, CDCL) & 6.8-6.9 (m,

3H), 3.90 (br 8, 2H), 2.42 (m, 2H), 1.62 (m, 2H), 0.99 (¢, 3H, J=7.3 Hz); GCMS (EN) miz

30 215213 (M+.), 186/184 (base); Anal. calcd for CiH NBr: C, 50.49; H, 5.65; N, 8.54.
Found: C, 50.77; H, 5.70; N, 6.50. ‘
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-40- g (89% of a brown/rust col ored powder (caution - stench): np
102[err]C (dec); IR (KBr) 3200-2400, 2962, 2872, 2550,

1678, 1484, 1428, 1298, 1171 cnferr]; [err]H NWR (300 VHz, DMSO- J,’)’“%Srr]
0.84 (t, 3H, !VQPW) 1.48 (m 2H), 1.55 (s, 9H), 242(m}’§6“[’

1H, J=1.6 Hz), 7.50 (d, 1H, J=8.0 Hz), 7.86 (dd, 1H, J=1.7, 7.9 Hz), 13. 18
(br s, 1H); 5 Ms (thernospray, NH err] OAc) mz 281 (MtH+, base); Anal.
calcd for CJerrJ]Herr]Nerr](err]S: C 59.96; H 7.19; N, 9.99. Found: C
59.71; H 7.32: N, 10.02. D 3- Et hyl - 14 ndazol e- 6-carboxylic acid A
solution of 12.0 g (42.8 nml, 1.0 equiv) 3-carboxy-6-propyl-benzenedi azo
t-butyl sulfide in 150 ni DI\/BO was added dro W se over 15 minutes to a room

10 tenperature s&uti SBromorethyl-iH-indaza .22 (33Q gvnal.)1.0eauiv] Sibrmo-2-
t-buoxi de in p?&@l-ﬁﬁe gla"cbd ril'i '3“9 LzﬁisﬂLHn'il &iillﬁ"ﬂ' ﬁﬂfeetl&’dﬁperksaﬁ‘ﬁ e,
the reaction m xXture into 1. L of stirred

mi nut es, t hefoblion 9EHE "ZL%%QM &W’&E@Q ﬁcé'" m"LLt"Fnﬂ wag addedeand
extracts (calm FeSulting 'solid mwmmmmm ontl A0fnd white"s adp& d:

dried over.‘_t:I err]wHFmLtratl vﬁc'g(n?c n g fIQJ'tE% te and dr gave
a tan soli r and
'R (Ker) 353%\@{@3&?@?52% % 3? H§ 28?"?‘{1'9“"'““‘;4;“12[““‘}5
r err rr
NNR (300 Mz Pef fhetpaqtion allpwed to )=7. 6
7. 63 ( ddeactibh Mrelwaﬁ“nlﬂ)rpd]hﬁﬁglﬁ @ umﬁgdtﬁts«fmhb) pr&:o&lid(td 0°CH,

gallcd ?%2 ZO%haFer riH er rﬁi‘redr\ﬁdq H\"dk&r %%4%‘%0‘“’%%51;. o/?]al

Found: C,1052 selgtions @03mol.1 QSMGMWWMMI ic

aci d net hyl %ﬁ:[ &.‘758 ﬁﬂgﬂ
1- (3-di net hyl am %propyi ;-3- eéﬁ | car bod| I m de hydr“(‘)ifzﬂfllwti)1 (M‘ ed in

one portion fmed{auhiiazoninm tetrafivorebarate salt) W‘FO\QE’ otin1.5 G‘OMO'Q 'U!ﬂeqw V)
3-ethyl - 1Hlmadw:£mmlwtﬁeww& mrﬁ
DVAP i n 25 e‘r err]

- ethanol and osers § 450 nk (URK, (shike i Hﬁmammmmﬂ o it
to -150 nis W¢Mhmpenmnfor1hourgava&d?g(?&%)ofﬂndiuommnsal.an
off-white sofid. -
| 15wmamwmmmbmmuumhas-mdcmmu1a
g (348 mmol, 2.0 equiv) potassium acetate (powdered and dried) and 2.3 g (8.7 mmoi,
0.05 equiv) 18-crown-8 were added. After 10 minutes, the diazonium salt was added
20 in one portion, and the reaction mixture allowed to stir at room temperature under
nitrogen atmosphere for 18 hours. The mixture was then fitered, the solid washed 2
X with CHCY,, and the fifirate concentrated to give 47 g of crude product {brown
crystals). Shica ge! chromatography (1.2 kg silica gel, ethy! acetate/hexanes gradient
15%, 20%, 40%) gave 21.6 g (55% for second step, 42% overall) of tan crystals: mp
25 112-114°C; IR (XBr) 3205, 3008, 2960, 2025, 1616, 1340, 1037 cm™ 'H NMR (300
MHz, CDCL,) §9.88 (br s, 1H), 7.61 (d, 1H, J=1.3 Hz), 7.57 (d, 1H, J=8.4 Hz), 7.24 (dd,
1R, J=1.8, 8.8 Hz), 2.99 (q, 2H, J=7.6 Hz), 1.41 {t, 3H, I=7.6 Hz); MS (Cl, NH,) mz
2277225 (M+H", base); Anal. caled for CHN.Br: C, 48.02; H, 4.03; N, 12.45. Found:
C. 48.08; H, 3.87; N, 12.45. '



500 nL ethyl acetate, washed 2 x 100 mL 1IN HCl, 1 x 100 nL Herr]O 1 x 100
mL brine, and dried over Na[err]SJerr]. Filtration, concentration of
filtrate drying 7.8 g of a brown solid which was purified on a slilica gel
colum (30%to 50% ethyl 30 acetate/hexanes gradient) to gi (75%
of a tan sol iWMO%P287-108[err]C, | R(KBr) 3100-2950, 1723, 15?5’&9%&'91
[err]H NVR (300 Mz, CDCl[err]) [err] 8.19 (m 1H), 7.7-7.8 (m 2H) 3 96
(s, 3H, 3.05 (g, 2H, J=7.7 Hz), 1.43 (t, 3H, 7.7 Hz); M5 (O, NHerr]) mz
205 WD 98/ 09961

PCT/1B97/ 01023 -41- (MtH err], base); An?ﬂ cal cd for
Cerr]Herr]Nerr]Jerr]: C 64 70; H 5.92; N, 13. 72 Found: C, 64.88; H,
6.01; N 13.96. F A - 2-.6 , oF id
met hyl ester 1. 17°g( i X ol muiiny 456%38{28@:\%(%&0

di spersion, uqmv) sotlia If?dndm Geﬂieotbd\smnniweu addgmin&ﬁ)smumo to@l 12*Con of

gs'?e? |(ﬁ7125 k’ g?gg;ﬂ W"W Z%U’r‘{) nut es %.‘Lm%qjdtet D!

equi v) cycl opemdfcuib?ﬂﬁl dhe mixture nsstired W’SW@ foeaenﬁwwmr e

allowed tg s Mmﬁ Fht g.g,;glt ﬁ’gam ﬁwe%ﬂn& hﬂ%mgo red
into 1 L a[erklr (ﬁgxtrage% Vi j 0 \r,rn‘ielgrl ne aﬁd 10
dried over @pdded gropwise; Mﬂfmm%n@e Mmam@ma Ldryi ng

gave an anbe MM%M libﬂﬂeomo?ﬁkmwﬁﬂmr{ﬁo%ﬂi@'

acet at e/ hexaﬁéggqqrav%dﬂ]x 48 g q@qﬁ’ﬁ chear ol IFV"LB

(300 Mz
(quintet, 30207 wﬁ&v&sWﬁna%w 4H)

Gori]H P n%'sm‘%}m%mé o Ao V5 ) 8 anom

1- Cycl opent yliq\iid-euli)(CI-lc:l;) 29722 2675; 9608 21803 YOAE oy i"H MMRi (300 miHzo COTLY &9

et et oo TR SR HEMRIET Y SR ] R P 3L R

After 1 hour (quintet; tH 4=¥.8 He))2.86 {q, 2H; J=%:6 He), 2116 dm; 4H), 28(m, 2H); 985 (o, 8H), 20
concent r at odyigd f Syl seF WS ooy NHLONE oz SHE VA, Gl D 2 X

200 ni ethyl
calcd for C H,N.Br: C, 57.35; H, 5.84; N, 9.55. Found: C, 57.48; H, 5.83; N, 9.90.

glop dazole-8-carbaidehyde. 11.6ml (28.4mmol,

10equw)n-auu.24suhhmm maddadtoa-?&°¢somonofsszg(284
mmol, 1.0 equiv) 8-bromo-1-cyclopentyl-3-ethyl-1H-indazole in 200 mL anhydrous THF.
After 30 min. at -78°C, 8.8 mL (314 mmol, 4.0 equiv) anhydrous DMF were added

20 dropwise, and the reaction mixture was allowed to stic an additional 30 minutes at
-78°C. The mixture was warmed to room temperature over 1 hour, then 125 mt. 1IN
HCl were added. Afier stiring for 10 minutes, most of the THF was removed on a
rotary evaporator. The residue was diluted with 500 ml H,O, and extracted 2 x 250
ml ethyl acetate. The organic extracts were combined, washed 1 x 100 mt. H,0, 1x

25 100 mL brine, and dried over Na,SO,. Filtration, concentration of filtrate and drying
gave a yellow o, which was purified on silica gel column (15% ethyl acetste/hexanes,
gravity) to give 4.70 g (68%) of a yeliow crystaliine solid: 'H NMR (300 MHz, CDCL)
identical to the spectrum of the title compound from Preparation 1.

9.44 g (57.5 mmol, 1.0 equiv) of 4-propylbenzoic acld were partially dissoived
in 50 mL conc. H, S0, and chilled in an ice bath. A solution of 4.7 mL (74.7 mmol, 1.3



acetate. The organic extracts were conbined, washed 1 x 150 nL Herr]Q 1 x
150 mL brine, and dried over Na[err]S(err]. Filtration, concentration of
filtrate and drying gave 4.79 g (96% of a white solid. A small sanple was
recrystallized fromethyl acetate/hexanes to obtain analyti %

157- 159[ er r | WOB@NGpBr ) 3100- 2500,* 1683, 1298 cnjerr]; [err%%lr (300
WMHz, DVMSO-d[err]) [err] 13.0 (br s, 1H), 8.21 (s, 1H), 7.79 (d, 1H J=7.9
Hz), 7.62 (sdd, 1H, J=1.2,8.4 Hz), 5.18 (quintet, 1H, J=7.5 Hz) 2.92 (q,
2H, J=7.8 Hz), 2.1 (m 2H), 2.0 (m 2H), 1.85 (m 2H), 1.6 (m 2H), 129 (t,
3H, =7.6 Hz) M5 (Cl, NHerr]) mz 259 (¥ err], base); Anal. calcd for
Cerr]Herr]Nerr]Jerr]: C 69.74; H 7.02; N 10.85. Found: C, 69.77; H
7.02; N, 10.85. 30 WO 98/ 09961

PCT/ | B97/ 010%giv)snc.chid@pinemhl conc. H,SO, was added dropwise over 1-2 minutes. After

2- Cycl opent y.}«ngxﬁmaza'@cc%%hmd(ﬁaﬁmwm PY'L saRarhalf il e 2N

1- Cycl opent dazol e- 6-c yl'irc ac
(3, 5-dichl orleepmeawmmﬂ mifytes the white solrdlwlpmmmgdmsmgmgshed txid 5

A partial s Iﬁaﬁ&aiégﬁambia%mlamkﬂe%mpuw nZOIC
acid in 150 anh dr ous gHF was added W se to a _‘r on of
18 mL (14% 4%9%3 2667, (#fsf-ﬂlwﬁu 181537, 299,921 ¢4 HB(@%anol

free chl orofnrwonas Eorsowan&:ﬂmqﬂu séﬂﬁ im%eﬂe:n@ R.ré!gi/

t - but yl trit t d af C
for“zyhoﬂlsrﬂmésaﬁeﬁaﬁﬁofvdé@%éﬁﬁﬁtﬁn, TSI W)
por t-i onwi se d) 81142)20.7)84.2, 125.41 1805, 1329, 1336,141114' 1@9586590%!6«:&!&@“9

% hours, 1 e nHod nfﬁaﬁ#% i ook W SR g © O

acetone/mhyl aceB.at e AnIndSbpnobylbandd: acidr e added and the mxture stirred

{07 21, 150 R el 14985 7336 i Pt el A LS 0

and t he aqudRdiC, |50%e watsr: wek: in 250 ml GHOH was7placed: oma Pairyhydongenation The
organic | aquwmdn@?%w K%t 8inblent fnipefaiiirh. After 1 h, the reaction
nmammmw:mmm and the filtrate concentrated and dnedtogmsao
' 15 g (96%)ofapale yellowuyshl‘mo solid: mp 139.5-142.5°C; IR (KBr) 3200-2400, 3369,
3208, 2969, 2874, 2588, 1690, 1426, 1260, 916, 864 cm™; "H NMR (300 MHz, DMSO-
dy) 6 0.90 {t, 3H, J=7.2 Hz), 1.52 (m, 2H), 2.42 (m, 2H), 5.08 (br s, 2H), 6.96 (d, 1H,
J=7.8 Hz), 7.05 (dd, 1H, J=1.7, 7.8 Hz), 7.20 (d, 1H, J=1.7 H2); MS (CI, NH,) m/z 180
M+H", base); Anal. caled for C,JH,,NO,*1/3H,0: C, 64.85; N, 7.89; N, 7.56. Found:
20 C,64.66; H, 7.49; N, 7.88.

AMdS”g(ﬂiMianmmam
2.34 g (22.1 mmol, 0.45 equiv) sodium carbonate in 55 mL H,0 was heated gently with
a heat gun until most dissolved. The reaction mixture was chilled in an ice bath, and
25 a solution of 3.73 g (54.0 mmol, 1.0 equiv) sodium nitrite in 27 mL H,O was added
dropwise. After 15 minutes, the reaction mixture was transfeired to a dropping funne!
and added over 10 minutes to a beaker containing 55 g of crushed ice and 10.6 mL
conc. HCL. After stirring 10 minutes, the contents of the beaker were transferred 1o a
dropping funnel and added over 5 minutes to a room temperatuse solution of 5.31 mL
30 (47.1 mmol, 0.96 equiv) t-butyl thiol in 130 mL ethanol. The pH was adjusted to 4-5
by addition of saturated aqueous Na,CO, solution, and the reaction mixture was
allowed to stir 1 hour at ambient temperature. 200 mlL brine wers added, and the
mixture was filtered. The solid was washed 1 x H,0 and dried ovemight to give 12.25



Filtration and concentration of the filtrate gave a solid, to which were
added 250 nL of acetic acid. The suspension was heated on a steam bath
until nostly dissolved, then was renoved fromthe steam bath and 300 niL of

et hereal HC ed by passing 20 HC (g) through 350
chilled in aNo é@&gg for 10 mutes) were added slowy tgktcﬁ}éﬁsthz? hot

acetic acid solution, 250 m. Et[err] O were added and the m xture stirred at
roomtenperature for 1 hour. Filtration and drying gave a gol den brown
powder. The powder was suspended in 500 nL of 3:7 acetone/ethyl acetate,
100 L brine were added, and the mixtur#0stirred for 1 hour at room
tenperature. The |ayers were 25 separated, and the aqueous |ayer was

AU ST L =M RN L A
vacgg r7n5[ re ??momm ezserz.ezmrzis% beng, ?m\mi gQﬁagn(H%%' MNﬂRBSGO’ﬂHEOV‘der
TIF—)I-l ndazol eb&%%o%fum_{&ad ?Téﬂ?ftl‘ &‘"&%‘%OL gg (l 9"8 if#ﬂ‘u?"@ 3{291"-59
(45 1Tl 1 0-30E1T.50%L 8.0 )Ty W7 10 G AT ) O
to stir z?tc ?@oﬂ%&? Mw&f%ﬂéﬁg )'n&ﬁ' Mrﬁed to
~200 ni, di BBISGde\F.ﬂB‘N 9.98:1 Eptmdicetﬂ'b‘l I'QYKBWNSHGM X 250 nlL saturated

A.l

aqueous NaHCJ er
PCT/ 1 B97/ 01023 QS- and dried over

Na[err]SOerr]. .‘u 113 mma Qmwﬂwmm

t hyl t t

conbi ned, ??fﬁ‘c"?ﬁtrate ﬂ'%rbmﬁ". B35 Wl 06 croghidfs Bgi7AS SpindlE i 1o
orange- t®n tam wwéquymmhwum]t-byﬂuﬂe(ﬁbmmu—i)
8.28 (dd, 1 0 . 97
(s 3ty Nsb“éb "% ¥ Q"‘“”z % atfpont fnptdtund the ek o b s ol * 7
1- Oycl opent MR 14 L slimed S min ﬁcﬂ"ﬂnmgé‘taﬁo i, athyl acetate.

I I I,
S e i Py e e s st B N

a drying gave a tan solid,
15 which was triturated with 1 Lof1:3£t,0n-loxanosandddedtogivo7oag(a7ﬁ)on
tan crystalline powder. mp 248-251°C; IR (KBr) 3301, 3300-2400, 2973, 2504, 1702,
1455, 1401, 1218 em™; 'H NMR (300 MHz, DMSO-d,) & 1.31 (¢, 3H, J=7.8 Hz), 2.04
(Q. 2H, J=7.6 Hz), 7.63 (dd, 1H, J=1.1, 8.4 Hz), 7.81 (d, TH, J=8.4 Hz), 8.06 (d, 1H,
J=1.1 Hz), 12.85 (br s, 1H); MS (CI, NH,) m/z 191 (M+H+, base); Anal. calcd for
20 C,HN,O,: C,83.14; H, 5.30; N, 14.73. Found: C, 62.68; H, 5.42; N, 14.80.

8.789(458mmo&11oqu(v)1—(3-dlnnﬂ\yhmhopmpyl)-3dhylam
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-8-carboxytic acid, 16.9 mL (416 mmol, 10 equiv)
25 methanol and 5.59 g (45.8 mmol, 1.1 equiv) DMAP in 250 mi. CH,Cl,. After 18 hours
at room temperature, the reaction mixiure was concentrated to ~150 mL, dikted with
500 mL ethyt acetate, washed 2 x 100 mi. N HC1, 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
‘umm.m“mmamwmmbmwm
30 acetate/hexanes gradient) to give 8.41 g (75%) of atan solid: mp 107-108°C; IR (KBr)
3100-2850, 1723, 1222 cm™; 'H NMR (300 MHz, CDC,) & 8.19 (m, 1H), 7.7-7.8 (m,
2H), 3.96 (s, 3H), 3.05 (q, 2H, J=7.7 Hz), 1.43 (t, 3H, 7.7 Hz); MS (Cl, NH,) vz 205



10 in one portion to a roomtenperature solution of 6.70 g (38.0 nmmol, 1.0
equi v) 1H indazol e-6-carboxylic acid nethyl ester in 150 nL anhydrous DM.
After 30 minutes, 4.5 nL (41.8 mol, 1.1 equiv) cyclopentyl brom de were
added dropw s e mxture stirred at roomtenperature f rs.
The reaction ﬁVQ?ﬂg%ﬁCas diluted with 12 liters of ethyl aceta éﬁéagé ed 3
x 350 mL Herr]O 1 x 250 nL brine, and dried over 15 NaJerr]S(err].
Filtration, concentration of filtrate and drying gave 12 g of an anber oil,
which was purified on a 700 g silica gel golum (20% et hyl acetate/ hexanes,
flash) to give 4.26 g of 1-cyclopentyl-1H1 ndazol e-6-carboxylic acid mnethyl
ester (46%yield, |ess polar |soner) and 3.66 g of

2-cycl opentyl (mthol 0 t ( y re
pol ar isoner). Bot Edgﬁ}n%gﬁﬁga Ver e '(’)r'én'gé' & raﬂ%?t gﬁfzﬁp fa%zﬁmf"ﬁdg& e
regi oi soner. 64R8BdNSG-PLMN.|13.9806, 2955, 2874, 1717 1249 cnferr]; HRVB cal cd

for Cerr]Herr]Ngrr] qg‘%%aﬁrmﬁm%@%mmﬁ%

i ndazol e reqgi oi sone

crerr]; HVRS cal cH17 8(2%:p a1mel, 1.5 pauiy)sodium hydride, 69%ildispersion, were added

244t 1220. f§3olgonr§£ﬁdnqa%bhr wﬁg@wwg%ggﬁlﬂo%&um 3-etny|-A

m Xxture O -

carboxylic act ?ﬁ'@rg&w c Agd ester f‘tﬂﬁ Rl 28 m‘fNBMsO-I eat ed

tgmrjg; ;%rgor rm?t othgEc%ﬁ ef?:!mﬂ?omnwﬁba ot:ddﬁdae%m The

resi due was df ?‘&d‘WPH 'P]SBEWH' '%‘Ffe* N

HO . Aft t drintect L H.Ocand estracted 8as400 mb ¢1,001 x200 rlDbrine;and ol i d

washed 2er°SH[7§:$mm i:éy%ﬂg' Y ?"?‘P‘ i d’ égg " fép\?vl

powder : n‘é 172Z- %ZW'A . 'é‘a+°g' owm%rw r‘f%%er'r"}68

67.79: H 6. 1@hichiwaspuiifiad orva slica gol cOIMB{10% etifyl acetate/hexanesogravity) fugive

98/ 09961 § T4 44-
548 z (723%) of a clear oit: *H MR (300 MHz, CDCL) 6 8.16 (d, ‘i’ ﬁ?ﬁéveg%‘%?(ﬁ.

1. E 2-Cycl open 6- car i C acl r epar ed
accordi ng to 2ieSA0(auatet1H¥aTpHz). 8.97 sswsamgqm#es )-QQ(DBW)-MI)

2-cycl opent yl o Hpnd 37, 2+, $3070°8H, U7 8% HRMBYalEfr Qf,.l-l,,ﬂ\p@,. 272.1526.
15 Found: 272.15078. o
G. indaz rbo acl
A mixture of 5.24 g (19.2 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-indazole-6-
 carboxylic acid methyl ester in 120 mL methanol and 60 mL 1N NaOH was heated to
reflux. After 1 hour, the reaction mixdure was cooled to room temperature,
20 concentrated to 75 ml., acidified to pH = 1 with 1N HCl, and extracted 2 x 200 mL ethyi
acetate. The organic extracts were combined, washed 1 x 150 mL H,0, 1 x 150 mL
brine, and dried over Na,SO,. Filtration, concentration of filtrate and drying gave 4.78
g (96%) of a white solid. A small sample was recrystallized from ethyl acetate/hexanes
to obtain analytical data: mp 157-159°C; IR (KBr) 3100-2500, 1683, 1298 em™; 'H
25 NMR (300 MHz, DMSO-d,) & 13.0 (br s, 1H), 8.21 (s, 1H), 7.79 (d, 11, J=7.9 Hz), 7.62
(sdd, 1H, J=1.2, 8.4 Hz), 5.18 (quintet, TH, J=7.5 Hz), 2.92 (q, 2H, J=7.6 Hz), 2.1 (m,
2H), 2.0 (m, 2H), 1.85 (m, 2H), 1.6 (m, 2H), 1.29 (t, 3H, J=7.6 Hz); MS (CI, NH,) miz
259 (M+H", base); Anal. calcd for C,H, N.O;: C, 69.74; H, 7.02; N, 10.85. Found: C,
69.77; H, 7.02; N, 10.85.



mL CH[err]OH and 40 nL 1IN NaOH, to give 2.71 g (88% of |ight yellow
powder. np 190- 5 193[err]C, Anal. calcd for err]Herr]Nerr]Jerr]: C
67.79; H 6.13; N, 12.16. Found: C, 67.40; H 6.04; N, 12.38. 1.F

1- Cycl opent azol e- 6-carboxylic acid (3,5-dichloro-p 1)
am de A susp %ﬁrggf 495 ng (2.15 mmol, 1.0 equivVv) ¥H’m9%szy
1-cycl opentyl - 1H i ndazol e-6- 10 carboxyllc acid, 204 [err]L (2.79 mmol,
1.3 equiv) thionyl choride, and 10 [err]L DWF in 10 nL anhydrous tol uene
was heated to reflux for 3 hours, then ggoled to ambient tenperature and
concentrated to dryness on a rotary evaporator. In a separate flask, a
solution of 333 ng (2.04 mvol, 0.95 equiv) 3,5-dichloro-4-am nopyridine in
10 nmL anhydrous THF was added dropw%&O[err]C suspensi on of 198 ny
(4.95 mmol, 2.3 15 ' SOdI um hydrr de, _60%0_i| dISperSIOI’l in 10 nl
anhydr ous THF e YRS e NHAZRIR-OrCRIDOXY * RCHNYR-RYOAN AV aMHOR A

then was recool eq.dyveioBemiitat-inddz&l86 v A S8ichlofdbviidindeyila ared
above) in 10 nlL anhydr de € reactron mxture
allowed to stir & robindazples : 4.5 mL 1IN HO were added

dropwi sesto the Aga ﬁfaliﬁhmﬂﬁﬂ ﬁﬁ‘ho%lﬁ) JArminG-gnethyithen26io atid

Herr] 0 Sk R e I e eq%éwi?ﬁ»{u%ﬁ =30 %%oﬁﬁg-ié“%e” é?e”] )

colum (2% ﬁiiotrfiabs@bj[mﬂ:w[uemdeméiaoshusgmteetaaﬂcﬂﬁse(camfomi maduct a

510" (118 *30es AL (il g sadpurgrhonduin Rirhe g adachgiSmigls,

1H, J=0. 7 8nd thezdeactionGstineddat 049G fod 21holys. S49 gHB00 mindhs5.0ceguiv) potassiutn, 2. 2

base) | AR 9*%%%% BoriBhie. follen 82 ¢4 (1o im0l oty th/iiLRl 1+
14.93; founin oﬂB paﬂorss]hﬂreaem mixturelwassaflowed @ stir at room temperature for 48
2- Oyci opent b el bl B fofa St SEAL ISP pedshdad, T <

conmpound was re ared according to t 30 424

ng of 2- cyc?%@ﬁt‘ﬁ# 1§F|Jﬂ'naﬂmléﬂ@ éﬁﬁ%m the mixture ’A‘S‘gffﬂ'rz hmgs nﬁ?‘bﬂ-al to

%6[406 ;Tg[ 8.57 2 8. 36 ém mrﬁw% %Hdﬁ J=0.7.
err err ,

% mmlwmmé ﬂ;elq% v%rmnm AP0 NL 5

: HZ) 5. 89 dcetondletiiy! addthte. mfinéiﬁuc By&s w%re?&nﬁmﬁrw driedverMgso,. -

Filtration and concentration of the filtrate gave a solid, to which were added 250 mL of
acetic acid. The suspension was heated on a steam bath uniil mostly dissolved, then
was removed from the steam bath and 300 mL of ethereal HC! (prepared by passing

20 HCI (g) through 350 mL Et,0, chilled in an ice bath, for 10 minutes) were added siowly
to the still hot acetic acid solution. 250 mL Et,O were added and the mixture stimed
at room temperature for 1 hour. Filtration and drying gave a goiden brown powder.
The powder was suspended in 500 mL of 3:7 acetone/ethyl acetate, 100 mL brine were
added, and the mixture stisred for 1 hour at room temperature. The layers were

25 separated, and the aqueous layer was extracted 1 x 100 mlL ethyl acetate. The
combined organic layers were dried over MgSO,. Filtration, concentration of filtrate and
dryhgathighvaagum.mhmpemmmfoﬁahomgmlmg(«%)ofabrown
powder: mp >275°C; MS (Cl NH,) m/z 180 (M+18°, base).

1B RCid -

30 ' Amtumun.ssg«eammot 10aquiv)1|-|-mdazole-e-wboxymaddmsoo
mb CH,OH and 1 mL conc. H,SO, was heated to reflux for 8 hours, then afiowed to stir
at room temperature for 18 hours. The mixture was concentrated to ~200 mL, diluted
with 1 L ethyl aeetate.and'washed 1 x 250 mL saturated aqueous NaHCO,, 1 x 250




WO 98/ 09961 PCT/ 1 B97/ 01023 - 45-
2H, 1.8 (m 2H); M5 (A, NHerr]) mz 376 (MtH err], base); Anal. calcd
for Jerr]Herr]Nerr]OC[err]: C 57.62; H 4.30; N 14.93. Found: C
57.39; H 4.59. N 14.56. EXAVPLE 2 3- N tro-4-propyl - ben20|

9.44 g (57. SWM 0 equiv) of 4-propyl benzoic acid were pa‘?ﬁngﬁ:i

di ssolved in 50 nmL conc. Herr]SOerr] and chilled in an ice bath. A
solution of 4.7 nmL (74.7 nmol, 1.3 equiv) conc. HN(Jerr] in 10 nL conc.
Herr]SqJerr] was added dropvm se over 1-Zanin. After stirring 1 h at
Oferr]C, the reaction mxture was poured into a 1 L beaker half full wth
ice. After stirring 10 mn., the white solid which forned was filtered,

washed 1 x HmtL™,0, 1aiIQ500nLd*|hedaﬁd)d&dégv§%%$Og (TheOdqueolss iwzhés Were

COMPOUNG. 1. ohSaad Wl B S, & S 919 15 ey aeona Bt R YR 1t

DMVBO- d[err] )hfas lﬂeli) cfbined, Conceritrated, i) drietl f0Ogivens. 75y ,(82%P of @nyellgw) .,

o) Lerr] C RPRenah bl MR G b G a0 i b Wy £t . e 15 1

130. 5, 1325 9,H),3815 (d,11H, J#1.01KH8), B.8 (i3 2HY,;3.9N(s| 3H), MS (CIf NH, )1z 177 (M+H",
C[err]H[err]ﬁsgkr] 1/4Herr]O C, 56.20; H, 5.42; N, 6.55. Found: C,

56.12; H 5 6. 81. EXAIVPLE 3 3- Am no- 4- propyl ben20| c acid A mxture
of 11.96 g (572 mif) dop dagzolaSrcarboxylicc i adid s ester OandPd2C, 50%
water wet, in 250 nm CHLg iR GE fa i genation 20
appar at us and shaken ufUe€ T 19, Ore. After 1 h,

the reaction nixt 6D g¢39. &mmbﬁ@éqqnivbs@mm)rdnda[m?ﬂdmm@vm pddeg: o

ol ar oG ad? S Pl ;’f f‘é“?"s 8‘%“'&%%”%”‘“@5"“2‘9%3“%%’2238

1690, 1426, 12dodazele-6-carko Wi esiprinNioR micenk inutes r |
(23590(ét ﬁ“ 415?'“.2 m:ﬂoé.gihéd 3% b(di\ldeazwbre gdc%:?? e, Qkathag 226)
VB (CI . NH[ er (isiupg ?“%ﬂ WHPE'PP "°5!(Fia dluted vt
%Ggg] H[ err ] NC2 titers of letraj x8§0rrNH,6.$&2SUml?bﬁﬁe and\Wieéd ober

' 15 Aqu,sH I-Zmragon EXANPnE:Ehon of filtrate and drying gave 12 g of an amber oil, which
was purified on a 700 g silica gel column (20% ethyl acetate/hexanes, flash) to give
4.26 g of t-cyclopentyl-1H-indazole-B-carboxylic acid methyl ester (46% yield, less
polar isomer) and 3.66 g of 2-cyclopentyl-2H-indazole-6-carboxylic acid methyl ester :
{39% yield, more polar isomer). Both compounds were orange oils: data for 1H-

20 indazole regiocisomer: IR (CHCL) 2896, 2955, 2874, 1717, 1249 cm™; HRMS calcd for
CiH N0, 244.1213; found: 244.12089; data for 2H-indazole regioisomer: IR (CHCL,)
2072, 2955, 2876, 1714, 1242 cm™; HMRS caled for Co (H,N,O,: 244.1213. Found:
244.1220.

25 A mixture of 3.93 g (16 1 mmol. 10 equlv) of 1-cydopenlyl-1!-l-indazolo-6-
carboxylic acid methyl ester, 100 mL. CH,OH and 50 mL 1N NaOH was heated to refiux
for 30 minutes. The reaction mixture was cooled to room temperature, and most of the
CH,OH removed on a rotary evaporator. The residue was diluted with 325 mL H,0 and
acidified to pH = 1 with 2N HCl. After stirring 5 minutes, the mixture was filtered, and

30 the solid washed 2 x H,0 and dried ovemight to give 3.42 g (82%) of a yeliow powder:
mp 172-175°C; Anal. caled for C H N0, C, 67.79; H, 6.13; N, 12.16. Found: C,
67.62; H, 5.82; N, 12.19.



3- Car boxy- 6- propyl - benzenedi azo t-butyl sulfide 30 A m xture of 8.80
g (49.1 mmol, 1.0 equiv) 3-am no-4-propyl-benzoic acid and 2.34 g (22.1
mmol, 0.45 equiv) sodiumcarbonate in 55 nL Herr] O was heated gently W|th
a heat gun until nostly dissolved. The reaction m xture was CPGW *

i ce bath, and YO8M®1on of 3.73 g (54.0 mol, 1.0 equiv) sod P ern
27 mL Herr] O was added WO 98/ 09961

PCT/ 1 B97/ 01023 -46- dropwi se. After 15 min., the reaction m xture was
transferred to a dropping funnel and adder%_over 10 min. to a beaker
containing 55 g of crushed ice and 10.6 conc. HCI. After stirring 10
mn., the contents of the beaker wer e transferred to a droppr ng funnel and
added over 5 min. ig 2 be 3 : -.31 m. (47.1 nmol

0.96 5 equiv) t-butyl H was adjusted to 4-5

by addition of satmemmwm@m@am'mmmem@pﬂem 8% stadingt i on

m xture was 33tlhfn Bpﬁﬂﬁl W&E&bﬁiﬁca@% re
added, and tf}‘tlkl%ﬂ??lg(g Eﬁ::;%raed he solid was washed é.ﬂw—il%gtre?eum{'jmd

Ao ooer i o %ogrw 1510 hve 275 ok SULRL o PO Tt

(caution -sst @) Anﬁvéﬁ@?&rcll-% L,0RCT, 67.10,(HK8.13; 8 49.184 F3urdi6C, 8£46H,10
2550, 1678, 1484031_68!&588 1171 err]; [err]H NVR (300 MHz, DVBO-d[err])
[err] 084(t 3 Hz). 148(m 2H) 155(s 9H) 242(m 2H) ,
7.29 (d, 1H, J=1.61.Fz), 1-Cytiopéri Findaizotis-6-chibbxylic . dtft b-dichioro-pytid H_’I 9
Hz), 13.18 (br s, 1H); t hernospray, NH err] QAc) rﬂz 281 (MtH+, base);
Anal . cal cd for C[err] | N[err]Jerr]S C 59.96; H 7.19; N, 9.99.
Found: C. 59.71; LA sdspéhsioN,of 4950ap (215 mmol, 1anuiv) 1-cydopenty|—1l-i-mdazola—64

ol 1. 0 'S oIS A FBOUE Lo B 3.3 8 ol i, e ot pliFn 96

DVBO was addeulcanhydrous toluene Was heated ¢o aeﬂuudm ﬂdrqgu ahen oodedamamblem 44. 6

9 (398 mol WVW % W &56dra %éﬁ(
stirring 2 htg anpl ent tenperat ure, e reac'? xture s pou‘rée I'nto

1.5 L of 0C Hseletion ot 333 mg (2.04immol, O/RS-eauly) 3R dichlor-4-arminopyridine: Iny10 mL.
acetate. The anhydrous THF was added dropwise to a 0°C suspension of 198 mg (4.95 mmol, 2.3

15 equiv) sodium hydride, 60% oil dispersion, in 10 mL anhydrous THF. The mixture was
stired for 15 minutes at room temperature, then was recooled to 0°C. A solution of
the acid chioride (prepared above) in 10 mL anhydrous THF was added dropwise, and
the reaction mixture allowed to stir at room temperature ovemight. 4.5 mL 1N HCl
were added dropwise to the reaction mbdure, which was then diluted with 200 mL

20 CH,ClL, washed 1 x 30 mL each H,0, 10% aqueous Na,CO,, H,0, then dried over
Na,SO,. Purification on a silica gel column {2% CH,OH/CH.Cl,, flash) gave 0.76 g
(54%) of product, a yellow amorphous foam: "H NMR (300 MHz, CDCL,) §8.58 (s, 2H),
8.19 (d, 1H, J=0.9 Hz), 8.09 (d, 1H, J=0.7 Hz), 7.93 (br s, 1H), 7.84 (dd, 1H, J=0.7, 84
Hz), 7.63 (dd, 1H, J=1.4, 8.4 Hz), 5.08 (quintet, 1H), 2.2 (m, 4H), 2.0 {m, 2H), 1.75 (m,

25 2H); MS (Cl, NM)) miz 375 (M+H", base); Anal. calcd for C,H,,N,OCL: C, 57.62; H,
4.30; N, 14.93; found: C, §7.68; H, 4.55; N, 14.55.

1.6

This compotnd was prepared according to the method of Example 1.F, using

30 424 mg of 2-cyclopentyl-2H-indazole-8-carboxylic acid as starting material to give 406
mg (59%) of a white amorphous foam: 'H NMR (300 MHz, CDC,) §8.57 (s, 2H), 8.36

(d, 1H, J=1.4 Hz), 8.08 (d, 1H, J=0.7 H2), 7.84 (br 3, 1H), 7.78 (dd, 1H, J=0.7, 8.8 Hz),

7.64 (dd, 1H, J=1.5, 8.7 Hz), 5.00 (quintet, 1H), 2.35 (m, 2H), 2.25 (m, 2H), 2.0 (m,



ethyl acetate extracts (caution - stench) were conbined, washed 2 x 250 niL
Herr]O and dried over MgSO err]. Filtration, concentration of filtrate
and drying gave a tan solid, which was triturated with 1 L of 1:3
Et[err] O Hexanes and dried to give 7.08 g (87% of a tan Yedad! | 1 ne
powder: np Y&8lerr1c IR (KBr) 3301, 3300- 2400, 2973, 2502%?5%"{2", 1455,
1401, 1219 cnferr]; [err]H NVR (300 WHz, DVsO-d[err])[err] 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),482.95 (br s, 1H; M5 (A, NHerr])
mz 191 (MtH+, base); Anal. calcd for (Jerr]Herr]Nerr](Jerr]: C 63.14;
H, 5.30; N 14 73 Found C. 62.66; H 5.42; N, 14.80. 30

EXAVPLE 6 MBYC!, NH umsvsXM-rH’ base); Anal. calcd for C,gH,(N,OCl;:

1-(3-dirreth Iamno rQ oride were added in
one porti ora/t-rf)'? r’gdrﬂgr‘b‘&it E¥ OEU%'EQ 'g'f QJ&EZQ% 41.8 WO 98/ 09961
PCT/ 1 B97/ 01023 -47- mmol, 1.0 equi VEXAMPLE\Z - 1H-i ndazol e- 6- car boxylic aci d,
16.9 nL (416 .10 e uj net hgpol and 5.59 g (45.8 nmol, 1.1 equiv)
.DVAP in 250 niL r 18 h at roomterrperature the reaction

m Xt ur e g\as concga« stﬂmnml ~1160qdv) ofdl-pmpﬂbemddwﬁd)ﬂemtpaﬂdﬂyldmobedat e,

hed 2 1 5
irted over MAp e saSy HSQ. shaéniedpin b Bt A sohuntrd i, (e Tmal X35, o
gave 7.8 g eqguiviprcone HNO; in, 10l conccH, SO was adiledrdropwise pvas 1g%|min.o|Ailcn (30%

m 107 T06PPRc ﬁ‘%ﬁé‘ﬁ@“ﬁ?ﬁh%ﬂ“ﬁ@ﬁ?ﬁ“ﬂh "‘ﬁ I8k (300"

Mz, CDCl [ cAftef stifriog 1P rain.L the(whitemalid wh 05 (q,

e %Wﬁa&%ﬁﬂ%"?g?‘%ﬁé rﬁﬁiﬁgﬁfﬂ Wwﬁc ﬁ«ﬁ?@dﬂwfrl

13,72 FouriBe628764285, 2554, &7 P HNMR (00 Miz, Dm0 > ™
(1290/f1| (r31F*)r1e)Im‘¥i (?5 equi fn-pﬁ@ rﬁ é czqus(aaglhyu-aaem 8,1%ng| n
one porti ofddcith -'rﬂ'brﬂ% g@ﬁt@rr'y fgt"PS-g' %&%ﬁ%‘ M‘{gﬁg equi v)
3-ethyl - 1%pg, iHsurzdamLQ 30:5, 182 9) 11338 1414t H40.52166.9; iAnal.2Balodt fanhydr ous
DVE. ATl &.111”&8 A/4H,0: C, 56.20; H, 5.42; N, 6.55. Found: C, 56.12; H, 5.31; N, 8.81.
EXAMPLE 3
ic _
A midure of 11.96 g (57.2 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 a Pamr hydrogenation
20 apparatus and shaken under 25 psi H, at ambient temperature. After 1 h, the reaction
mixture was filtered through Celite®, and the filtrate concentrated and dried to give 9.80
g (56%) of a pale yellow crystaliine solid: mp 139.5-142.5°C; IR (KBr) 3200-2400,
3369, 3298, 2969, 2874, 25588, 1690, 1426, 1260, 916, 864 cm™; 'H NMR (300 MHz,
DMSO-d,) 60.90 {t, 3H, J=7.2 H2), 1.52 (m, 2H), 2.42 (m, 2H), 5.08 (br s, 2H), 6.96
25 (d. 1H, J=7.8 Hz), 7.05 (dd, 1H, J=1.7, 7.8 Hz), 7.20 (d, 1H, J=1.7 Hz); MS (CNH,)
m/z 180 (M+H’, base); Anal. cacid for C,H,,NO,*V/3H,0: C, 64.85; N, 7.89; N, 7.56.
Found: C, 64.69; H, 7.45; N, 7.86.

30 Amb@reofB&Og«MmoU.Ooqmv)MnM-pwpyl—bemdcaddand
2.34 g (22.1 mmol, 0.45 equiv) sodium carbonate in 55 ml. H,O was heated gently with
a heat gun until mostly dissolved. 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 mL H,0 was added



3.89 nL (36.6 nmmol, 1.3 equiv) cyclopentyl brom de were added dropw se, and
the reaction mxture allowed to stir overnight at roomtenperature. The
m xture was then poured into 1 L Herr]O and extracted 3 x 450 nL et hyl

acetate. The Rb@gﬂ%ﬁ extracts were conbi ned, washed 3 x 400 wrihkeoid® 1 X
200 nL brine, an rired over NaJerr]S(err]. 20 Filtration, concentration
of filtrate and drying gave an anber oil, which was purified on a silica
gel colum (10% et hyl acetate/ hexanes, gravity) to give 5.48 g (72% of a
clear oil: [err]H NVR (300 MHz, CDCl[errig4s-[err] 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 (g, 2H, J=7.6
Hz), 2.2 (m 4H), 2.0 (m 2H), 18(m 2H), 1.39 (t, 3H, J=7.6 Hz); HRMS
cal cd for ( edropwiser AREF t5 mijn()the Wﬁasﬁamzmmﬂﬁenm

EXAMPLE 8 - I e of

500 g (19, 2 SR evRH 10 ik 8 §baaiel corhining oB S5 EIHEY e aha 10 s pile! HEl

car boxyl i c acMterstitringl 10ovine the conlents omhemeaimuerammmo adrogping fuosel

heat ed t f

enper at ur o, 4r-adddd &ler s . ¥ plohiPfehiedfarlferddidyon 815 10k Ur.| i e

extracted 8 »equd) tfh_u‘ﬂtihlyl ina i3 mt cethanok  dhgpH u%@'m&ﬂsiocbmmlﬂon/e!ﬁhed 1
150 nL H

)Iéi ltrati onFeE:oncent ral1on ??’@‘I%"ﬁ an %ér?gﬁgrgam%[e' ﬁ/&h o’f

Whi te sol 4. akagiant tyanmm,a@ormbmmm«lded:armhemna@eiammanes

to obtain i WiisWhfkihed 1 x H,0 and dried ovemnsht to give 12.25 g (39%) of

brown/rust
PCT/ 1 B97/ 01023 -48- anal ytical data: &err 8KBr 3100- 2500,
1683, 1298 cMM@l’réﬂm stengh): MR, (KP]ﬂ 2P 14

8.21 (s, itH) 25307%7(81 ,149#1,14237129&12:)71 cir'&i-m MHz) Bﬂl arﬁ 18

(1qgl5nE ﬁqt oH) . J’% %Hf’m‘ 22%2 éég((?'%%ﬁ] 4%(9‘% %&?3 ‘%%‘% éﬁgféy ’ih z 259
5 (mH err], Js@eiiz), K86 (ddCtH,IH1707.9C) 13.18 (bris] MHp MY @hermbipray, NHDASY, H,
102 N 10 SR SR i At e RE o E c B T10: , 00n
(3, 5-di chl or cFqundi G| 88.21yH)?.32; N, 10.02. '
.18 EXAMPLE §
1 ylic a
_ A solution of 12.0 g (42.8 mmol, 1.0 equiv) 3-carboxy-6-propyl-benzenediazo
tbutyl sulfide in 150 mL DMSO was added dropwise over 15 min. to a room
temperaturs solution of 44.6 g (398 mmol, 8.3 equiv) potassium t-butoxide in 200 mL
20 DMSO. Atfter stiring 2 h at ambient temperature, the reaction mixture was poured into
1.5 L of 0°C 1N HC1, stimed 5§ 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 of 1:3 EL,O/Hexanes and dried to give 7.08 g (87%) of a tan
25 crystalline powder: mp 248-251 °C; IR (KBr) 3301, 3300-2400, 2973, 2504, 1702, 1455,
1401, 1219 cm™; 'H NMR (300 MHz, DMSO-d.) 5 131, 3H, J=7.6 Hz), 2.94 (q, 2H),
J=7.6 Hz), 7.83 (dd, 1H, J=1.1, 8.4 H2), 7.81 (d, 1H, J=8.4 Hz), 8.08 (d, 1H, J=1.1 Hz),
12.85 (br s, 1H); MS (CI, NH)) vz 191 (M+H+, base); Anal. caled for C,,;H,\N,O,: C
63.14; H, 5.30; N, 14.73. Found: C, 62.688; H, 5.42; N, 14.80.

878 ¢g (45.8 mmol, 1.1 equiv) 14mmwmmpywmumm
hydmdmloﬂdem%dhmpomontoamomumpemmsokaﬁonof?.SZg(ﬂ.B



am de 10 9.A 1-Cycl opentyl - 3-et hyl - 1H i ndazol e- 6- car boxyl i c acid
7.73 nmL (18.9 mmol, 1.0 equiv) n-butyl lithium 2.45 Min hexanes, were
added dropwi se-to a -78[err]C solution of 5.55 9 (18.9 mmol, 1.0 equiV)

6- brono- 1-cycl opentyl -3- ethyl-1Hindazole in 100 nL anhydr fter
30 i nut es, W@Wf}/(g) was bubbl ed into the reaction mixtureé ?or T?A

m nutes. The reaction mxture was warned to room 15 tenperature over
several hours, then poured into 600 nL Herr]QO acidified to pH =1, and
extracted 2 X 250 nL ethyl acetate. Thegprganic extracts were conbined,
washed 1 x 150 nL Herr]O 1 x 100 nL brine, and dried over Na[err]SCIerr]
Filtration, concentration of filtrate and drying gave 4.90 g (100% of

of f-white Cﬁfﬁ&a’t ée qiR) 3thyl-PRliviazdie-6-dabdy Iﬁ: DR @@&mes m%@ﬂdhﬁwl )
identical wt ect rumof the roduct %HBL %&E e%% . B
1- Cycl opent Wﬂw SH9 9 (98 mmel.ol. E&F%Mﬂ F18h gt 8
ol , 1.4 eqitnytenipt rétmd mﬁeﬁdaenmfeavmﬁmad foot50nfLy Hiuted with=5000! ut i on

oo L (M tte. ool 1 108 BN B Ko A fop poomiamshe. e

reaction gn Wied vazsmt Filtrdtion, contentration of fittratecanddryihd) gavechB gaof btownr oom

t t t d t hi gh
vacoam  ooplel WRRWET Bufted e R sd geriohuf 3% b Sbo, AR ACkiaiRinethndd O
46- 48[ er r ] Cgradient)@b givialG.41 g [75%)iof a Bindolidvinigh t07-108°C2 IR (KBr) 31002950, 07RB.er 1 ] |

L7110z s o K e ik 608 ¢ Ml PRSP PY S GLAAASE Lty o o

1 F, using 30551092'@%77mﬂﬁnaﬂc?ﬁﬁbhtw{@aUl'Whlme'l(Mﬂld’zba%e)Mr bonyI

iy el e e Ve g

PCT/ 1 B97/ 01023 -49- NH[err]) n z 40 ], [err]CI) 403 (IVHrH[err]
[err]C); Anal. qatebobAfyi-Sef Hiratardialeg 8 ottd e58r 56; H, 5.00; N, .
13.89. Found: C, "60. 00

147g (29 4 mmol 1 o5 equiv) sodium hydnde 60% oil dispersion, were added
in one portion to a room temperature solution of 5.7 g (27.9 mmol, 1.0 equiv) 3-ethyl-

15 1H-indazole-8-carboxylic acid methyl ester in 125 mL anhydrous DMF. After 20 min., -
3.89 mlL (36.6 mmol, 1.3 equiv) cyclopentyl bromide were added dropwise, and the
reaction mixture allowed to stir overnight at room temperature. The mixture was then -
poured into 1 L H,O and extracted 3 x 450 mL ethyl acetate. The organic extracts
were combined, washed 3 x 400 mL H,O, 1 x 200 mL brine, and dried over Na,SO,.

20 Filtration, concentration of filtrate and drying gave an amber oil, which was purified on
a silica gel column (10% ethyi acetate/hexanes, gravity) to give 5.48 g (72%) of a clear
oil: 'H NMR (300 MHz, COCL,) &8.16 (d, 1H, J=1.0 Hz), 7.7 (m, 2H), 5.00 (quintet, 1H,
J=7.5 Hz), 3.97 (8, 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 calcd for C,;H, N,0,: 272.1526. Found: 272.15078.

A mixture of 5.24 g (19.2mnol. 1.0 equiv) 1-cydopentyl-3-ehyl-1l-l—mdazole6-

- carboxylic acid methyl ester in 120 mL methanol and 60 mL 1N NaOH was heated to
reflux. After 1 h, the reaction mixture was cooled to room temperature, concentrated

30 to 75 mL, acidified to pH = 1 with 1N HCI, and extracted 2 x 200 mL ethyl acetate. The
organic extracls were combined, washed 1 x 150 mL H,O, 1 x 150 mL brine, and dried
over Na,SO,. Filtration, concentration of filtrate and drying gave 4.79 g (86%) of a
white solid. A small sampies was recrystaliized from ethyl acetate/hexanes to obtain



EXAMPLE 10 1-Cycl opentyl - 3-ethyl - 1H i ndazol e- 6-carboxylic acid
(4,6-dichloro-pyrimdin-5-yl)- 5 amde 50 [err]L (0.680 mmol, 1.3
equiv) thionyl chloride were added to a roomtenperature solution of 135 ny
(0.523 mmol , é??‘f’f’gﬂv\é) 1-cycl opentyl -3-ethyl - 1H i ndazol e- cemsd@iaes i C
acid and 10 Y in 5 nL anhydrous toluene. The reaction m xture was
heated to reflux for 2 hours, then cooled to roomtenperature, 10
concentrated to dryness on a rotary evaporator, and dried at high vacuum
roomtenperature for several hours. 21 gg (0.523 mmol, 1.0 equiv) sodium
hydri de, 60% oil dispersion, were added to a separate flask containing a
roomtenperature solution of 86 ng (0.523 nmmol, 1.0 equiv)

5- ?mt no- 4, ?aﬁhﬂfﬁ@_ﬂﬂapzﬁb 15T 58 °C;IRYKBE) mmoomssamsaﬁémr‘ummmo es, a
n

was added. Mo CRESGhe 78036 4. EETR AR b oo, S5 e BB IR R, T

{ gacte |r g '?u pie)db?jmea WeHz)! .48 (dgﬂmﬁd;t d=‘:|7.5[l-u).r2.§2 fn2Hl J‘éZde-lz),s‘;’l .1 (mp2idy) 2t0)] ro oorln

<16 m bri A 2tht8 e 2uh B mearl, 188 Ak S ERA L I e it 48 L o

a silica 5geI(M¢HT Lbase); 201, calcd| forn CataNeOLh € 89244 H, 7.7, W 10185gFguind?) Cof

white cryst z%? 5. 171-172[err]C, 20 Anal. calcd for .

C[err]H[err%kl[errﬁ] ‘[e'rr‘fra ‘C, 56.44; H, 4.74; N, 17.32. Found: C, 56. 38;

H 4.76; N, 17.33. EXAWPLE 11 EXAMPLE 9

1- Cycl opent yl - 3- gidbalopa aFrvdy
(0.629 nmol, 1.37equivV AT ony g ] er 10
t enperature sol ugmige of 125 ny (O 484 rrm)l 1.0 equi v)

1-cycl opgntyl - 3- gtdy! 1-Bvelok ddig 5 [err]L DVF in 5
nmL anhydrous tol uene. 0 reflux for 2 h,

t hen cool ed to raaﬁﬂ%ﬂﬁeﬂmww%@#mm'wﬁwwam M?W
evapor at or, tbad7miaunianmss 18.9 RiMdI.CND mtsn%oﬁ‘an MylFours.
i @r r! ;I ?

e o s 50 b e A 38 g o °
ani | i ne andisitd tHecreattion rbituéé formSainutes) 'B'nmwohnnm&wmsnamw&ooﬂn -
Cdtuten ol %rﬁ&“%%@%&%?ﬁ@&%%%%ﬁ%ﬁ%@?‘i{%ﬁ
- brine, and extractiecd2 X 280k etliybatetate] Theicrganic exiractswete combined,ovashied fli I t rate
and drying gaK8 mL H,0, 1 x 100 mL brine, and dried over Na,SO,. Filration, concentration of
filtrate and drying gave 4.90 g (100%) of off-white crystals: mp 153-155°C; 'H NMR
@MMF&.DMSOdJidonﬁcalwﬂhthespewUmomeoductfmmExample 12.

791 4L (10.8 mmol, 14equiv)thlonyld:loﬂdemaddedtoamom
temperature solution of 2.00 g (7.74 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyt-1H-
. indazole-8-carboxylic acid and 100 s DMF in 100 mL anhydrous toluene. The
reaction mixture was heated to refiux for two hours, then cooled to room temperature,
25 concentrated on a rotary evaporator, and dried at high vacuum, room temperature to
give 2.16 g (100%) of brown crystals: mp 46-48°C; MS (Cl, NH,) m/z 278 (M+H", ¥CI),

277 (M+H", *C)).

30 This compound was prepared according to the method of example 1.F, using
1.08 g (3.87 mmol) 1-cyclopentyl-3-ethyl-1H-indazole-8-cartbonyl chloride as starting
material, to give 1.327 g (85%) of pale yellow crystailine solid: mp 174-176°C; MS (C,
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nmg of an anber oil, which was purified on a silica gel colum to give 160

ng of an off-white solid. Crystallization fromethyl acetate/hexanes gave

130 ng (819 of a ite crystalllne solid: np 146- 147[err](:Pq@ﬁgwm“&glcd

for C[err]k{@”? rlG C, 75.65; 'H 6.95; N 12.60. Found 75.65; H.

7.02; N 12.55. 5 EXAMPLE 12

4-[1- Cycl opent yl - 3- pent hyl - 1Hi ndazol e- 6- car bonyl ) - am no] - benzoi ¢ acid

met hyl This conpound was prepared accor gigng to the nethod of Exanple 11,

using 300ng (1.16 nmol, 1.0 equivVv)

1- cyclopentyl 3-et hyl - 1FL|ndazoIe 6- carboxylic add and 10 193 ng (1.28
1.1 eqy mﬁ)m&%bxmﬂ* a’mmobgmaat%mmi %arcuwcc@qudnzs ¢<59;53;e 415

(91% of te cr stal err]C _Anal calc

qerr]H[err]'m[%PP]'!a[ F@"@&@@ﬂq N. A¢.090 73, Found C, 70.36; H,

6.43; N, 10.61. EXAI\/PLE 13 -1- Cycl ome%ﬂhyl 1H i ndazol e- 6-carboxylic
Thi s

acid (3-chloro-phenyl ol : O 1T I
accor di ng to the oA YIROD Ryo- L 15 _s:ﬁgg.-n:—_l-.tAu, C.(ee G=GgHO z»wy *a 10: v

- 1-cycl opegtyl if’él‘l-l ndazole 6- caroxyl ic acid and 68 [err]L (0.639
mmol, 1.1 equiv) 3-chl anilin S rt|n terlals e 211 ny
(99% of a cl ear qf% E% 'ﬁfe\"??(ﬂad% X? HEPM 537
Found: 368, mﬁh@fé\mﬁw A35 mg (0.523 mmol 10 equiv) 1-cyclopentyl-3-ethyl-1H-

ic%??%%o@%#ﬁ#%nﬁg%éhﬁmhv% tolue\l}? MI?vvere added

to a room t emixturet wase heated: tao mefisix 0962 rhpufs). thed coaldd ta roomtemperature,

1- | t |- 6= 708
ol 1 P ern %“"H@%@et‘%“ﬂ"%ﬂﬁéﬂa‘ﬁa‘% apokiter R4 ghied st itk "%"‘"’"ur‘étv
manl Si d| ne temperature dp saverabhowrs, 21 mg 0@52 0 equivisodivohydside. 0% ur o
. di | uted 15

_ V\rrlie_‘SH[ Iertj] % %ﬁsdj%ﬂsnht rine, an(?%ﬁsed over faokPieffporelurslsblutin *

IE%S e Filtration,
o LD 18810 10,23 DL 200aH e Ao 9%&% L a9Paus i ch
was purifi eobmr SARérCED memrmha a&ﬂtmmome@hﬁahm&aph §rmdi ent -

10% 20910 Q1 Xe L e e adba beine Hisire Sarel R 24 H3urs M rdc RSV
' Themd:onmb«umwasﬂnnheatedtom'(:fort.':hours.eooledtomm-
temperature, diluted with 75 mL ethyt acetate, washed 2 x 15 mL H,0, 1 x 16 mL brine, -
and dried over MgSO,. The crude product was purified on a silica gel column (20%
ethy! acetate/hexanes) to give 31 mg (15%) of white crystaliine solid: mp 171-172°C;
20 Anal caled for i HNOCL: C, 56.44; H, 4.74; N, 17.32. Found: C, 56.38; H, 4.76;
N, 17.33.

46pL(0629mnol.130quiv)mlonyldﬂoﬁdewenaddedharoom

25 temperature solution of 125 mg (0.484 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-
indazole-6-carboxylic acid and 5 ul. DMF in § mL anhydrous foluene. The reaction -
mbdumwasmudbmﬁrzh.mncoobdbmommmm. concentrated

to dryness on a rotary evaporator, and dried at high vacuum, room temperature for
several hours. The crude acid chioride was dissolved in 5 mL CH,Cl, and added to a

30 room temperature solution of 49 s. (0.532 mmal, 1.1 equiv) aniline and 687 pl. (0.484
mmol, 1.0 equiv) triethylamine in § mL CH,Cl,. After 18 h at room temperature, the
reaction mixture was diluted with 75 mL ethyl acetate, washed 1 x 15 mi. each 1N HCI,
H,0, brine, and dried over Na,SO,. Filtration, concentration of filtrate and drying gave



gave 75 ng (29% of a white powder. np 91-93[err]C, Anal. calcd for
Cerr]Herr]Nerr]Jerr]: C 30 72.71; H 6.95 N, 11.56. Found: C, 72.35;
H 7.15; N 11.47. WD 98/ 09961

PCT/ 1 B97/ 01 - EXAMPLE 15 7701023
1- Cycl opent%’fﬂgﬁ -1H i ndazol e: 6-carboxylic acid pyridin-4- y?am de 46

[err]L (0.629 mol , 1 3 equiv) thionyl chloride were added to a room

t enperature sol ution of 125 ng (0.484 mol, 1.0 equiv)

1-cycl opentyl -3-ethyl-1H 5 indazol e- Gggarboxylic acid and 5 [err]L DVF in
5 nL anhydrous toluene. The reaction m xture was heated to reflux for 2
hours, then cooled to roomtenperature, concentrated to dryness on a rotary

evapor at or, 180 énglof @ifamberoil) WhichGvas purified mntaeﬂmrw osiemh a6 gﬁewsoahg bpurs.

bS50 PSn el R S5l 5 o e R B 13 oy g,

heat ed to 4Qhite elyStaliine sdlid)mp 1467147°CeAndli mmmngmx.mwa. 695f NOM

t enperature Q i m. H err] O were added, and .
the m xtur e1a§§ ?8 E@Eﬁﬁ&% lfq'gf]a%fﬁ'e@s%n a rotary evaporator. The residue
was taked up in 50 nL H[err]Oand ZWr]G[err] and the | ayers
separated The agugqAls ) i d & [ .CI oy L]
organi c extract s=wme ' y T X—T0 T : BT i ne
and dried over I\hﬂur]SQerr] Flltratlon concentratlon of flltrate and
dryi ng gave 133 2 hoAN |

colum (25% CH err err

Recrytal | i zamm(ioﬂﬁmmlhwﬁﬂd‘ét" ' Nhﬂﬁnﬂﬂommmcﬁﬂd/m e

shiny plegat e Iqr C
RN 0 M fobiiogll & futh baldily I
EXAVPLE 16 41%ma @b%)efwhite crystals eAmldaics YBaatshhOsiC. 70.56;
pyri di n- 3- yhamaeNTm;;;cywnd mgam@me"i f@0rding to the nethod of
Exanpl e 15, using 58 ng (0.21 qui v)

“1-cycl opent yl - 3- et hyI 1H-| ndazol e 6 chl or| de and 22 ng (0.231
nmmol , 1.1 equi V) {Lyelophé . ™ : SoliE affidd

15 _ Thtseompomdwaspmparedamrdmgtothemtmdofmmpleﬁ using
150mg (0.581 mmol, 1.0equiv) 1-cyclopentyi-3-ethyl-1H-indazole-8-carboxylic acid and
68 ui. (0.639 mmol, 1.1 equiv) 3-chioro-aniline as starting materials to give 211 mg
(99%) of a clear oil: HRMS calcd for C,,H,,N,OCl + H: 368.1532. Found: 368.1587.

20

87 mg (0.708 mmot, 10equlv)DMAPmaddedtoammlempemture
solution of 196 mg (0.708 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-indazole-6-
carbonyl chloride, 99 sl (0.708 mmol, 1.0 equiv) triethylamine and 80 gL (0.708 mmol,
1.0 equiv) m-anisidine in S mL. CH,CL,. After 48 hours, the reaction mixiure was diluted
25 with 75 mL ethyl acetate, washed 2 x 1S mi. 1N HCI, 1 x 15 mL H,0, 1 x 15 mL brine,
and dried over MgSO,. Filtration, concentration of filtrate and drying gave 0.27 g of an
amber solid, which was purified by silica gel chromatography (ethyt acetate/hexanes
gradient 10%, 20%) to give 118 mg of a clear oil. Crystallization from petroleum ether

gave 75 mg (28%) of a white powder: mp91-93'CAmleaMforc,H,N,0,. x
30 72.71; H,6.95; N, 11.56. Found: C, 7235 H, 715 N. 11.47.



25 (349 of white crystals: np 133-135[err]C, HRMS cal cd for
Cerr]Herr]Nerr]O + H 335.1872. Found: 335.1900.

1- Cycl opent yl - 3- et hyl - 1Hi ndazol e- 6- car boxylic acid pyridin-2-ylanide This
conpound was wepswsl according to the nethod of Exanple 15, peiangrie2330

mg (0.177 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1Hindazol e-6-carbonyl
chloride and 18 ng (0.195 mmol, 1.1 equiv) 2-am nopyridine as starting
materials, to give 17 ng (34% of yell ow anorphous foam HRMS cal cd for
Cerr]Herr]Nerr] + H 335.1872. Found: -88B5. 1874. WO 98/ 09961

PCT/ 1 B97/ 01023 -52- EXAMPLE 18

1- Cycl opentyl - 3-et hyl - 1H i ndazol e- 6- car boxylic acid
(pyridin-4-ylmethyl)-anide This conpow epar ed accor di ng to the
met hod of Exanpl e ‘ . 4.8 O , .

1- cycl opentyl - 3- et Ty az ar pi
(0.193 mmol, 1. 05 m;O&QmwoﬂéW

13 2 ot sﬁbﬁﬁpg@,. |
%I[\e/rGr] H[reT?r( M@&@Hlﬂgggﬁ§8ﬁg oun 4'?‘3495203r1 qh@(A %MHH.
1- Oycl open Mcﬂﬂb? nd § 44:PME i 5 BL Adhydrous toluene. The reaction
(2-pyridin- 4-»&4 Was - eBtétr td Qeflux for 2THoursC BENC ¢OsledoR RioRP WMperaline)"

to the method of |l e 15, using 78 0282 ul v
1- cycl opent yl @%PW?&B 1e,dryneas oA 6"9&%"‘%% ‘&P%aﬂd“&!s %-\"F'] |FOPD.

di ng
295

mol , 1. 05 eqidmperdturie’forSeveral hudnﬁyrrHomaaaaammm méarssabed in & gLve

T (3570 ! et B A b o £ Sl ki ot .

71.77; H, 10. 4the wixtut® hadted 16 40°C for 1 hour. The reaction mlxture wasqurB&n
compound viee. IPREERY S ADAEEE i At 10T AL with didsd i 8

(0.329 mol , mﬂmnnmwmmqmeMmeemmmso
chloride and gy 1o and 25 mL CH,CL, and the layers separated. The aqueous layer was
. extracted 1 x 25 mL. CH,Cl,. The organic extracls were combined, washed 1 x 10 mL
15 each H,0, brine, and dried over Na,SO,. Filtration, concentration of filtrate and drying
.. gave 133 mg of a white foam, which was purified on a silica gel column (25%
- CH,OH/CH,CL) to give 122 mg of white needies. Recrystaliization from ethyl
acetate/hexanes gave 101 mg (62%) of white shiny plates: mp 144-148°C; Anal. calcd

for C,.HN,O: C, 71.83; H, 8.63; N, 18.75. -Found: C, 72.00; H, 7.03; N, 16.16.

meompomdwaspnpamdammtomememww&amphw using 58

mg (0.210 mmol, 1.0 equiv) 1-cyciopentyl-3-ethyl-1H-indazole-6-carbonyi chioride and

22 mg (0.231 mmol, 1.1 equiv) 3-aminopyridine as starting materials, to give 24 mg

25 (34%) of white crystals: mp 133-135°C; HRMS caled for CH,,N,O + H: 335.1872.
Found: 335.1800.

Thiseompomdmprapandmdimloﬁnmehodofsxampb 15, using 49

30 mg (0.177 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-indazole-8-carbonyl chioride and

18 mg (0.195 mmol, 1.1 equiv) 2-aminopyridine as starting materials, to give 17 mg

(34%) of yellow amorphous foam: HRMS caled for C,H N,O + H: 335.1872. Found:
335.1874.

Th| S



52 ng (0.382 mml, 1.1 equiv) 5-am no-quinoline as starting materials, to
give 38 ng 20 (30% of pale yell ow powder: np 176-178[err]C, Anal. calcd
for C[err]H[err]N[err]O C, 74.96; H 6.29; N, 14.57. Found: C, 74.33; H,

6.53; N, 14. s,%ﬁj\/PLE 21

1- Cycl opent yl - é’ et nyl - 1Hi ndazol e-6- car boxyl i caci d(2, 6-di chr(c:)ro Iﬁenyl) am
de 1.1 nmL (15.1 mmol, 1.3 equiv) thionyl chloride were added to a room 25
tenperature solution of 3.00 g (11.6 nmmol, 1.0 equivV)

1-cycl opentyl - 3-et hyl - 1H i ndazol e- 6- cagpoxylic and 150 [err]L DMF in 60 niL
anhydrous toluene. The reaction m xture was heated to reflux for two hours,
then cooled to roomtenperature, concentrated on a rotary evaporator, and
dried at high vacuum roomtenperat We 3.40 g yel |l ow brovvn
crystals. 1.88 g,( _ g vver added,
and the m xture Hefred B2l i ' T
After 15 m nut esThlsfwmpaandwmpmpamdmeordhgtcﬁeMdﬂmewnpbammare

Txture sti - gl s Bagbfl veplised SRty “‘%M@ﬁ@gﬁ‘%"*ﬁginf Qe |

| ayer was$ mmhddtm% n¥ool1.05 equie) S¢artinomethyl)pyridine as starting materials, to give -
PCT/ 1 B97/ 01 8 o BME-cdi .
brine, and dri egs(gve?q{la %ﬁgﬁ ’lr!]'ﬂ‘rga 1g‘n cér]%gnr v%Nn‘)Q)%OHl ltrate
and drying @693038bF9Wd-§6942§$1wh| ch was recrystal lized fromethyl -
acet at e/ hexanes to give 3.78 g (819 rystalline sol id: nmp
177-179[err] C, Anal. cal cd for % C 62 69 H,
5.26; N, 10.45. BoeM CAROIO gl pyridined A gty pamioe

4-[ (1- Cygg openty chH?oQM .hg&ythé aA

m xture of 380 nmo| MW% W@S ‘et hyI

i ndazol e- 6- @@%I‘?m%ﬁﬁ(ﬂw b nd 20
{TL 10 {ret h&?ﬂ.(omsfmaedosraqmiwaﬁm utswaitnh?sm%rtg%aﬁﬁﬂhlta@m {oom
enper at ure e noom re entrate apor at or
and the. 1 os 90 il uhfe Sydtak fop E3-HUAET Mol i LA KB BE

72.01; H, 7.28; N, 15.27. Found: C, 71.77; H, 745; N, 15.23.
15 - EXAMPLE 20 |

This compound was prepared aocording to the method of Example 15, using 91

mg (0.329 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-indazole-6-carbonyl chloride and

52 mg (0.362 mmol, 1.1 equiv) S-amino-quincline as starting materials, to give 38 mg

20 (30%) of pale yellow powder. mp 176-178°C; Anal. calcd for C,H,,N,O: C, 74.96; H,
6.29; N, 14.57. Found: C, 74.33; H, 6.53; N, 14.31.

1.1 mbL (15.1 mmol, 130quiv)mionyldalondemaddedtoaman

25 temperature solution of 3.00 g (11.6 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-
indazole-6-carboxylic acid and 150 g1. DMF in 60 mL anhydrous toluene. The reaction
mixture was heated to refux for two hours, then cooled to room temperature,
concentrated on a rotary evaporator, and dried at high vacuum, room temperature to
give 3.40 g yellow-brown crystals. 1.88 g (11.6 mmol, 1.0 equiv) 2,6-dichioroaniline

30 were added, and the mixture heated in a 200°C oil bath under nitrogen atmosphere.
After 15 minutes, the reaction mixture was coocled to room temperature. 75 ml ethyl
acetate and 50 mL saturated aqueous NaHCO, were added, and the mixture stirred for

10 minutes. The layers were separated, and the organic layer was washed 1 x20 mL



150 mL Herr]O acidified to pH =1, and extracted 2 x 50 nL ethyl acetate.
The organic extracts were conbined, washed 1 x 25 nL each Herr] O brine,
and dried over NaJerr]Sderr]. Filtration, concentration of filtrate, and
drying at hig roomtenperature gave 15 298 ng (81% e
crystalline SM’W 249-251[err] C’ Anal. calcd for Pe}m?”ms
CerrJ]Herr]Nerr]Jerr]: C 70.00; H 6.14; N 11.13. Found: C, 69.68; H,
6.13; N 11.08. EXAMPLE 23 1-Cycl opentyl -3-ethyl -1Hindazol e- 6-carboxylic
acid (4-benzyl oxycarbamoyl - 20 14Qgg (0.728 mmol, 1.1 equiv)

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de were added in
one portion to a roomtenperature solution of 250 ng (0.662 mmol, 1.0

equiv) 4-[(1- %uﬁkaa@ﬂmt:oﬁ -15t 20/int. HD ﬂdeameb&ecaﬁd)wl&feam Finﬁamael c

iglld 1?8 %Zmn%a%fmw e&gWQOben Ihydhg % gm nem%’sr chl 2r| de,

[er r] L (1.39 3thyl mtenﬂxanesqwm 3.78 gt (8% %) 15f ey cmﬁﬁna&oW[ mprﬂmmvc.]

vashed 1 x25 Anabanrd ERGtpORk) & BBl b 2R N4, Rep o, Bedf e KR ©

The crude @B o®N)d0.43as purified on a silica gel colum (2%
CHerr]OH CH err]Cl[err], flash) to gj (6699 of white crystalline
solid: np 194- 198[err]C Anal calcd WH[err]N[err]qerr] C,
72.17; H, 7.10; N. 4 Z 33 [

98/ 09961 ' e LB e LE 24
1- Cycl opentyl 3-et ﬁym %‘Bsgér oxyl‘lﬁ)ga Paiﬁégﬁéﬁ‘@%ﬁ:a bam)yl
phenyl ) - am demmhmmm%emsﬁdm este, 4qol- N NaOH and 20 mL

(14C)l;glngsle?glsgﬁl?rr"§ phe ﬂfjﬁbn? e anﬁwﬁ.gé@%ﬁ gg/glggfﬁimom temperatuttehthle

acetate and 1@eactionmbiure enmwmmtqr- 8 gesidue diuted Withr at us
and shaken undgp m hddfﬁ&ﬂld 1, AR ek@aRI6d 2 %506 Bth ﬂad&% TH&'8rgaR@Ct i On
m xture was flltere hro ed[errk aag”&zgefll? te onceNntrSted
and dried to 1x25mL e 2,5

=Filtrauon eoncemraﬁon of filtrate, and drying at high vacuum, room temperature gave
15 298 mg (81%) of a white crystaliine solid: mp 249-251°C; Anal. caled for C,,H,,\N,O,:
C, 70.00; H, 6.14; N, 11.13. Found: C, 69.66; H, 6.13; N, 11.08.

20 140 mg (0.728 mmol, 1.1 equiv) 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride were added in one portion to a room temperature solution of 250 mg
(0.662 mmol, 1.0 equiv) 4-{(1-cyclopentyl-3-ethyl1H-indazole-8-carbonyl)-amino}-
benzoic acid, 106 mg (0.662 mmol, 1.0 equiv) O-benzylhydroxylamine hydrochioride,
101 mg (0.662 mmol, 1.0 equiv) 1-hydroxybenzotriazole hydrate, and 194 s (1.39

25 mmol, 2.1 equiv) triethylamine in 25 mL CH,CL,. After 18 hours, the reaction mixture
 was diluted with 150 mL ethyl acetate, washed 1 x 25 mL each 1N HCI, H,0, brine, and
dried over Na,SO,. The crude product was purified on a silica gel column (2%
CH,OH/CH,CL,, flash) fo give 212 mg (66%) of white crystalline solid: mp 194-198°C;
Anal. caled for CH N0, C, 72.17; H, 7.10; N, 11.61. Found: C, 71.62; H, 6.47: N,

30 11.85.



Purification on a silica gel colum (CHerr]Od/ CHerr]C[err] gradient 4%
10% 20% flash) gave 10 74 ng (49% of a tan solid: np 175 err]C (dec);
HRVS calcd for (Jerr]J]Herr]Nerr]derr] + H 393.1928. Found: 393.1949.
EXAMPLE 25 25g4 sepycl obutyl - 3-et hyl - 1H i ndazol e- 6- car boxy|gcgmsiaieBEet hyl
ester This conpound was prepared according to the nethod of Preparation 3,
using 15 750 ng (3.67 mml, 1.0 equiv) 3-ethyl-1Hindazol e-6-carboxylic
acid nethyl ester and 0.38 nL (4.04 nmol, 1.1 equiv) cyclobutyl brom de as
starting materials to give 307 ng (32% &4-a clear oil; HRVS cal cd for
Clerr]Herr]Nerr]err] + H 259.1447. Found: 259.14550. 25.B

3-Et hyl - 1-i sopropyl - 1H i ndazol e- 6- carboxylic acid nethyl ester This
conpound was. prepar ed accordl ng to tmmm Prepar ation 3, using 20
750 nmg (3.67 mol e - . DX

ester and 0.38 niL - C y
materials to gi vewo/() of a clear 0|I HRVB cal cd for

err]Herr]Nerr ﬁﬁﬂ _
f[cyc} oLr opl/l Lret hlﬁq:" - '%ﬁﬁ#rﬁé azo ﬁ. g car ?)‘%{ o}éﬁ%ﬁlﬁn g'r Thi s
conpound v&@s Wwawmmwmmmmwmmatmmﬁ Pd!fénm@p 25
750 ng (3.67 hethan ﬁ{d}% thyl
ester and O. Mw{a}e%ﬁ@%?ﬁn@ qulh\a/'?kc c opropﬁﬁme rom eaiiaetlig?
starting mat andshakenungdey 30 paidiyay #%ummmmww
f[err} HLe”]ZMRGﬁB] h](l:d‘ﬁ ﬁﬁﬂm&ﬁﬁgi@n&ﬂr&i& @ tan solid30
Thi 5 conpound GO ancH wliFa ael SokPn (CHHIR L. e ﬁ%m@@ AEAP) §3ve i ng
750my (3. 40 "apng (ks@tgeatu Yan $old: Nwip 175490 (g | HRMIS Calldaotoy |G H,M,0¢ +1HE hy |
ester and O. é 4 é@ &ﬁl equiv) 3- brormcycl ohexene as startl ng
materi al s toAE%:’erQ2 '6¥°Hﬁémg /5‘ a clear oil: HRMS cal cd for
CerrJHerr]Nerr]derr]: 284. 1525 w1512 WO 98/ 09661
PCT/ 1 B97/ 01023 25. o ,
3- Et hyl - [6 (4- pheﬁgr“b SOBALLYA FTIT =Cdl DOX 2
ester. Thlseompomdwasprepared aeeordingtoﬂmemeﬂmdof?mparaﬁon&usfng

15 750 mg (3.67 mmol, 1.0 equiv) 3-ethyl-1H-indazole-8-carboxylic acid methyl esterand
0.38 mL (4.04 mmol, 1.1 equiv) cyclobutyl bromide as starting materials to give 307 mg
(32%) of a clear oil. HRMS calcd for C“H,.N,O,'PH' 259.1447. Found. 259.14550.

This compoundwaspreparad accotdhgtome method ofPteparanon 3, using

20 750 mg (3.67 mmol, 1.0 equiv) 3-ethyil-1H-indazole-8-carboxylic acid methyl ester and
0.38 mL (4.04 mmol, 1.1 equiv) 2-bromopropane as starting materials to give 359 mg
{40%) of a clear oil: HRMSenledforc“H,.N,o,'l-H 247.1448. Found 247.14530.

Thucompoundwaspnpmdambmemeﬂwdownpanﬁms.ushg

25 750 mg (3.67 mmol, 1.0 equiv) 3-ethyl-1H-indazole-6-carboxylic acid methyl ester and

0.39 mL (4.04 mmol, 1.1 equiv) cyclopropyimethy! bromide as starting materials to give

338 mg (36%) of a clear ol: HRMS caled for C,;H,N,O, + H: 259.1447. Found
259.1435.

a0 Mmlpoundmmpamdmmﬂgtoﬁmmmodowmpamﬁonsm
750 mg (3.67 mmol, 1.0 equiv) 3-ethyl-1H-indazole-8-carboxylic acid methy! ester and

0.48 mL (4.04 mmof, 1.1 equiv) 3-bromocyciohexene as starting materials to give 467
mg (45%) of a clear cil: HRMS caicd for C;H,)N,0,: 284.1525. Found: 284.1512.



Thi s conmpound was prepared according to the nethod of Preparation 3, using
137 nmg (0.671 mmol, 1.0 equiv) 3-ethyl-1Hindazol e-6-carboxylic acid nethyl
ester and 5 273 mg (0.872 mol, 1.3 equiv) 6-(4-phenyl-butoxy)-hexyl

brom de as SiY rraterlals to g| ve 163 ng (58% of a yelj hhig3 RVG
cal cd for C[err“qi rr]N[err]qerr] + H 437.2804. Found 437.2833. EXAMPLE 2

26. A 1-Cycl obutyl-3-ethyl -1H i ndazol e- 6-carboxylic acid 10 Thi s
conpound was prepared according to the nethod of Preparation 3, using 225
ng (0.906 mml, 1.0 equiv) 1-cyclobutyl.s8sethyl-1Hindazol e-6-carboxylic
acid nethyl ester as starting material to give 168 ng (76% of an off white
crystalline solid: np 148- 150[err] G HRI\/IS cal cd for

C err] H err] N er r35i¥ e3xEthyl-1-16-(dpheAvid \ B-cai j j

3- Et hyl - 1-i sopropyl - 14 indaz Ie 6 car boxyl ic acid 15 Th| s conpound
was prepared accordin Lvet hod of Preparation 3, using 300ng(1.22mm,
1.0 equiv)3-et hylmsﬁmunﬂmbhpmmminmommhﬂndﬂmmmﬁhyﬂ.asimger as

starting mat ' 0 L ol id:
- 160- 163] P08 gttt £0 ol 3 1PinsRrdiPs ol ki nfeth bl ind’
6.94; N, 82. MWWI 63 equiv) 8-{4-phedyl:butaxy)diexyihromide as startingdéatetials

1- Cycl oprop ) S SRS und was
prepared acc%@ehngéﬁﬁgﬁﬁa*bm?ﬁ‘yaw%ﬁ’repara?ﬁigﬁ)%]é’t)}*sﬂ'aﬁnéﬁwg 45%4 nmol ,
1.0 equiv) Famdi4322883. net hyl - 3- et hyl - 1H-i ndazol e- 6- car boxylic acid net hyI
ester as starting material to give % of a pale yellow
crystalline solid: np 12-130[err C'ww for

Clerr]Herr] -L‘M'H'L'Luf, - jrole--carboxyliciacid -ound: 25 C, 68. 39;
H 6.67; 44 11. 4 ccording tolhemethodofPre amﬁons usmg

ioELQﬁhdlvng &%@ﬁ'e T, °§y«£g«ﬁ§>" R g bl Syl A, 147
ggegg- I337 Jes%reﬂ materialto?lve‘tsa (76%)of_an_offvétr\lteaystallinescollg vl
esteryas stﬂéiﬁgqﬁﬁ)@efwg%%?vgm é/ég&g%a%é’f’g ;%#1139? oil: y-
HRVS cal cd for C26(B | StEthy zoleHd i3 agi48 Found: 423.26795.
1§ This compound was prepared aeeording to the method of Preparation 3, using
300 mg (1.22 mmol, 1.0 equiv) 3-ethyl-1-isopropyl-1H-indazole-8-carboxylic acid methyl
ester as starting material to give 260 mg (82%) of a pale yellow crystaliine solid: mp
160-163°C; Anal. caicd for C,;H,N,O,: C, 87.21; H, 6.94; N, 12.05. Found: C, 67.07;
H, 7.04; N, 12.16.
20 28.C loprop i indazole-6-carbox :
mmmmmmnmmmdmma,m
284 mg (1.14 mmol, 1.0 equiv) 1-cyclopropyimethyt-3-ethyl-1H-indazole-6-carboxytic
acid methyl ester as starting material to give 261 mg (84%) of a pale yellow crystalline
solid: mp 126-130°C; Anal. caled for C, H,N,O,: C, 68.83; H, 6.60; N, 11.46. Found:
25 C,68.39; H,6.67; N, 11.41.

mbcompoundmpmpamdmbmcmcmodofmmﬁma using
147 mg (0.337 mmol, 1.0 equiv) 3-ethyl-1-{6-{4-phenyl-butoxy)-hexyl}-1H-indazole-6-
carboxyfic acid methyl ester as starting material to give 137 mg (96%) of a pale yellow

30 oil: HRMS caicd for CoH, N,O, + H: 423.2648. Found: 423.26795.



WO 98/ 09961 PCT/ 1 B97/ 01023
EXAMPLE 27 27A 1-Cycl ohexy-3-ethyl -1H i ndazol e-6-carboxylic acid nethyl
ester A mxture of 417 ng (1.47 mol, 1.0 equivV)

1-cyc|ohex-2-ﬁ@M%p t hyl - 1H i ndazol e- 6- carboxylic acid net pyrmesisies and
50 ng of 10% 50% water wet in 20 5 nlL ethyl acetate was placed on a
Parr[err] hydrogenation apparatus and shaken under 45 psi Herr] for 45

m nutes. The reaction m xture was filtered through Celite[err], and the
filtrate concentrated on a rotary evaporal® and dried at high vacuum room
tenperature to give 399 ng (95% of a clear oil: HRMS cal cd for
Cerr]Herr]Nerr]Qerr] + H 287.1759. Found: 287.1783. 10 27.B

1- Oycl ohexyl - 3- et hyl - 1H—|ndazole 6- caEKAﬁEEEEHbC|d Thi s conpound was
prepared accordi nga v ho : st - 28 ol ,
1.0 equiv) 1- cycloﬁexyl ester as

starting material Aomiture szg rigg((@d%mnwl a1 Baﬁ@"?éﬁyshh%?'ieﬂﬁ%"ﬁgbl'

197 C H d:
273.[%]6. 15WW%&%6&M§J%&M%O§%%X&%&RW

3- Et hyl - 1- B4- mi- sy aceiats was piaced o3 BaEB.hydrgepation appamtya-and shaken uRdes 045
n (2.24 mmusasﬂ-neﬁms)cm&mbé om&aﬁhmmmm%&dﬁeéemw

t enper at ure suspensi on of 12 nmol '
3 ot hyi - 11 1 nT EoRerTRIed, Y § db it @ (Btoio yasuwm. mem. 1.5
equi v) pot asst Mnﬂgioesasdng? %)m@afenmmﬁrem@d-ﬂ

Cu[err]Br[err V. ol i di none. The reaction m xture was heated
to 175[err]C ##r% n%m#‘%ﬁéool ed to room terrperature poured into 100
m. H err] 8 and ex27.8ct $4 B gid gani ¢ extracts

tere Corbr et S Lo e e e iy o P .

extracts were386ong {H28immal, 30 equiv) drcycichexyks-ethy}-thi-indagjle-brcarbokylict acidi on,

ur 11 el on aTSipd eutel 4 dalfy niiel1f RS20 nd ol of MG oo soll i 1T

(299 of a whifZeG# caled for £y &%Wﬂ?&ﬂ@&]'ﬁwww NH[err]) n1z

299 (l\/HrH[ r], base). 28.B
3- Et hyl - 4- 11 uor o- phenyl ) - 1H-| ndazoPew- g-jﬂcairir?ox lic acid 30 Thi s
Con‘pound was pr ep - ad LU % LS L'/- B WK EIIERIGIISIA NN eid - POt

_ 0.245 mL (2.24 mmol, 2.0 equiv) 1-bromo-4-ﬂuorobenzene were added to a
room temperature suspension of 0.23 g (1.12 mmol, 1.0 equiv) 3-ethyl-1H-indazole-6-
carboxylic acid methyl ester, 0.23 g (1.67 mmol, 1.5 equiv) potassium carbonate, and
20 ~100 mg (0.348 mmol, 0.3 equiv) Cu,Br, in 6 mL N-methylpymolidinone. The reaction
mixture was heated to 175°C for 28 hours, then coocled to room temperature, poured
into 100 mlL H.,O, and extracted 3 x S0 ml. ethyl acetate. The organic extracts were
combined, washed 2 x 50 mL H,0, 1 x 50 mL brine. The aqueous washes were back
exiracted 1 x 75 mL with ethyi acetate. All ethyl acetate extracts were then combined
25 and dried over Na,SO,. Filtration, concentration of filtrate and drying gave 0.6 g of
.brown oil, which was purified on a silica gel column (10% ethyl acetate/hexanes) to give
88 mg (28%) of a whits crystalline solid: mp 72-74°C; MS (Cl, NH,) m/z 268 (M+H",

30 mmmmmmmwmmﬂmddmpanﬁm3m
98 mg (0.322 mimol, 1.0equiv) 3-ethyl-1-(4-flucro-phenyl)-1H-indazole-8-carboxylic acid
methy! ester as starting material to give 84 mg (92%) of a white solid: mp 204-205°C;
HRMS caled for C, H,,N,O.F + H: 285.1040. Found: 285.10257.



96 ng(0.322mmol, 1.0

equi v) 3-et hyl -1- (4-fl uoro-phenyl)-1H i ndazol e- 6-carboxylic acid nethyl

ester as starting material to give 84 ng (92% of a white solid: np

204- 205[ er r ] Guobladdgcal cd for C[err]H[err]N[err]C{err]F + H pfim

Found: 285.10257. WD 98/ 09961 rCtimyhbiits
PCT/ 1 B97/ 01023 -57- EXAMPLE 29

1- Cycl obut yl - 3-et hyl - 1H i ndazol e- 6- car boxyl i ¢ acid
(3,5-dichloro-pyridin-4-yl)- am de This .spnpound was prepared according to
t he met hod of Exanple 10, using 5 144 ng (0.589 mol, 1.0 equiv)

1-cycl obutyl -3-ethyl - 1H i ndazol e- 6-carboxylic acid as starting naterial, to
give 44 ng (18% of an off white cryiﬂzgﬂﬂﬁézgolld np 166- 168[err]C HRVS
calcd for Cferr]H L [ = ,

3- Et hyl - 1-i sopr opyT= . TC acra

(3, 5-dichl oro- pynamﬂﬁ4-yl) 10 an1de ThIS conpound was prepared

oty 9 TZOL?SpW‘%"E‘FWCQ%X b ¥ Tty P 10,990 1)

give 73 ng5 ( 209@'“3)60@9 mmpl, memmmmwmmmlmm&[nerms HRNB
cal cd for tehibd Mn I . E%ﬁta orn.lD
EXAMPLE 31C[1 ey Io%f&omat ﬁ;# Jnﬁqﬂ (ﬁ“}fiﬂ -ca oxy |c aC| gl%%c

(3,5-dichlor caled 083&ccording to the method of
Exanmpl e 10, using 224 ny (0 917 rrrml El]é!@ﬂﬂ V)

1-cycl opropyl net h I . ) /i ) ' X startl ng
material, to gi ve S e e e Py ylic. . acid 43,9-dighlororpyaidingAayiy 45
150 [err]m HRVE  anrided for C[err]H[err]N[err]OCI [err]+H 389 0936. Found

389. 091. EXAMPLE cl ohexyl - 3- et hyl - I ndazo 6- C lic acid”
(3, 5-di chl or o- pyrﬁﬁﬁf"%vmé] ¥> J"?ﬂ%&c’ﬁﬂﬁ%ﬂﬁﬁ' a%ﬂapﬁ& us$ingor di ng
to the met ho@32mg=¢hop mmal,01 Olcquim3-ethyl-1-isopmpyl-1ﬂ-lndazole-6-carboxyllc acid as
starting material, to give 73 mg (20%) of an off white crystalline solid: mp 145-148°C;
HRMS calcd for C,¢H,N,OCL + H: 377.0936. Found: 377.0938.
15

This compound was prepared according to the method of Example 10, using

224 mg (0.917 mmol, 1.0 equiv) 1-cyclopropyimethyl-3-ethyl-1-H-indazole-6-carboxylic

20 acid as starting material, to give 51 mg (14%) of an off white crystaliine solid: mp 148-
150 °C; HRMS calcd for C,H,,N,OCL+H:389.0936. Found: 389.091.

25 This compound was prepared according to the method of Example 10, using
300 mg (1.10 mmol, 1.0 equiv) 1-cyclohexyl-3-ethyl-1H-indazole-6-carboxylic acid as
starting material, to give 83 mg (18%) of an off white crystalkine solid: mp 124-127 °C;
MS(Cl, NH) miz 421 (M+H,, 3 Clty,Cl), 419(M+H,, Ci,,Cl, base), 417 (M+H,,
2Cl5Cl).



300 nmg (1.210 mmol, 1.0 equiv) 1-cyclohexyl-3-ethyl-1Hindazol e-6-carboxylic
acid as starting material, to give 83 ng (18% of an off white crystalline
solid: nmp 124-127 [err]C, M(C, NHerr]) mz 421 (MtH err],

[err]d +[err §§m9ﬁ 9(MtH err], [err]C +err]d, base), 417 30
WO 98/09961.¢ﬁ; ¢ ’ PC% IB97?%%%23
-58- EXAMPLE 33

3- Et hyl - 1-[ 6- (4- phenyl - but oxy) - hexyl ] - 1Hi ndazol e- 6- carboxylic acid (3.5-

di chl oro-pyridin-4-yl)-am de This conpoiggd was prepared according to the
met hod of Exanple 1, using 127 5 ng (0.301 mol, 1.0 equiv)
3-ethyl - 1-[6- (4- phenyl - but oxy) - hexyl ] - 1Hi ndazol e-6- carboxylic acid as
starting material, to give 119 ng ( EXAMP Egaclear oi I, which was
crystallized fro /,

76-79[err] C HR
Found: 567.2288

" ek < - b o ® 7 & N N NG AL ! A : . .
(a5t chl or o pyr 1K FEMARHREWas pEtha “""" aﬁgér@wpiﬁmetﬁe%%wgwm% hod
gf etEﬁalrrplls l(lﬁit)ig ifiolyut OOeq’lM 1-J6-(A-propnyMutoxy )-hexvlldg-lgdazroiel-sr;
mmter i .t FEPIIS ISR Y St miahalaf b 8 RURG (IRE o el Sy it wis?

197- 199p][ er rdrﬁtalﬂied frotivtharhexares to Qjver?2 mb d42%)\bEwhieOSyitaisT inp 76-72°C;

?(2? ((),yGEI oggw é%?éingﬁ%ogﬁ %zgar boﬂy’H‘ 5%1'2%%? acetic

aci dret hyl ester 134ng (0.697 nnDI
1- (3- di mpg hyl am nQg .
one portion to a0t ‘ Ot 1 ' T

equiv) 1- cyclopedbﬂtﬂ&ﬂ#ﬁhyl 1FL|ndazoIe 6- carboxyllc aci d, 87 5 ng (0.697

o squi ) o e %*t';‘éﬁ’zot "Wl“b"ﬁ*"*ft %3*“‘1’82"""2‘:“'%(1 olie, g suD)
equi V) tri etrmit?ﬁ!% L mmelst.0eq %9% {4fyoro-phanyir1 k&w;ﬁoﬁeawa@ iasid
m xture was &§ gtarting m&al,isﬁmtzzawmﬁ%% crysialline solid: mp 197-199 °C;

15 HRMS caled for C,H,N,OCL,F + H: 429.0688. Found: 429.0704.

134mu(0697nmmﬂ'lOemmn143dhmﬂumMMhomnpw}aeuwk=ndeMda
hydrochloride were added in one portion to a room temperature solution of 180 mg
20 (0.687 mmol, 1.0 equiv) 1-cyciopentyl-3-ethyl-1H-indazole-6-carboxylic acid, 87.5 mg
(0.697 mmol, 1.0 equiv) glycine methyl ester hydrochloride, 107 mg (0.687 mmol, 1.0
equiv) 1-hydroxybenzotriazole hydrate, and 194 s1. (1.39 mmol, 2.0 equiv) triethylamine
in 5 mL CH,Cl,. After 18 h, the reaction mixture was diluted with 150 mL. ethyl acetate,
washed 1 x 25 mL each 1N HC, H,0, brine,and dried over Na,SO,. The crude product
25 was purified on a silica gel column (40% ethyl acetate/hexanes, flash) to give 187 mg
{66%) of a white waxy solid: mp 89-83°C; Anal. caled for C,,H,N,O,; C, 65.63; H, 7.04;

N, 12,76. Found: C, 65.74; H, 7.02; N, 12.74.

30 Thneompoundmmpamdaeeomtomemethodommpmﬁona using
170mg (0.516 mmol, 1.0equiv}[(1-cyclopentyl-3-ethyil-1H-indazole-8-carbonyf)-amino}-
acetic acid methyl ester as starting material to give 155 mg (85%) white crystals: mp



wased 1 x 25 nL each 1IN HO, Herr]O brine,and dried over Na[err]S(Oerr].
The crude product 25 was purified on a silica gel colum (40@6ethy|

acet at e/ hexanes, flash) to give 187 ng (86% of a white waxy solid:
89-93[err] C alcd for err]JHerr]Nerr]Jerr]; C 6 04;

N, 12.76. Fonﬁgﬁk%ﬁﬁ65 74; H, 7.02; N, 12.74. EXAMPLE 36 30§C%%”ﬂ$q%
conpound was prepared accordlng to the nethod of Preparatlon 3, using
170nmg( 0. 516 mmol

1. O0equiv)[ (1- conpentyI-B-ethyI-lFL|ndasgle-G-carbonyl)-an1no]- acetic acid
met hyl ester as starting material to give 155 ng (95% while crystals; np
WD 98/ 09961 PCT/ 1 B97/ 01023

- 59- 182- 184 gheyguleC; AAalaL-auembegHEng Cbeﬁbwlﬁrsiw[nrm:ﬁ %u&.d €643 '3 H
6.71; N, 13.32. Foun N. . EXAMPLE

1- q/cl opent)H 6&%& 13ﬁ1r ndazol e- 6- car boxyl I C aC| d (benzyl oxycar bamoyl - 5
net hyl ) -am de This conmpound was preggggﬂagg_grdlng to the nethod of Exanple
23, using 144nmg (0.457mmp
1. 0equi v) [ (1-cyc R A P o o =5 RUeNN Bt i
acid as g artingpettyamidet o gi ve 125 ng (659@ of a mhlte anDrphous solid:

376 1), o2 (A %‘»ﬁvﬁw{%ﬁé&é&é i e Dahoa of Kl g1 dhing

Hz): MB (CI 1480457 mmok; mm-qmu{yebp@mymm1maamonyn-amno}

am o, A" m o HPE S5 8 a8 5 G Y28 (GG o whild et BiVa ! 1

1- cycl opent \NMR (300nMHz,1CDCh.chartial)os 483%(s, 2H),3.80 g 2H.,i J=7 £z}, 2.2 (m, 4H), zo

(benzyl C b I t in 10
m. et hgir%l gﬂglem(Eﬁ Jﬁ‘?’ higgiétggt ﬁgg‘z ﬁggéépﬁkﬁg"@ar{*?@%?’ %3 ogenat i on
appar at us and shaken under 30 pSI . oomterrperature for 40

m nutes. The reagicveboe
filtrate concentfated

A mixture of 120 mg (0.285 mmol, 1.0 equiv) 1-cyciopentyl-3-ethyl-1H-indazole-

15 6-carboxylic acid (benzyloxycarbamoyl-methyl}-amide and 0.08 g 10% Pd/C, 50% water

wet, in 10 mL methanol and 10 mL ethyl acetate was placed on a Pan® hydrogenation

apparatus and shaken under 30 psi H, at room temperature for 40 minutes. . The

reaction mixture was fitered through Celite®, and the filtrate concentrated and dried

to give 104 mg of a tan solid. Trituration with hexanes gave 69 mg (73%) of a tan.

20 crystalline powder. mp 105 °C (dec); HRMS caled for C,H,,NO, + H: 331.1772.
Found: 331.1769.

25 This compound was prepared according to the method of Example 35, using 57
mg (0.221 mmol, 1.0 equiv) 1-cyciopentyl-3-éthyl-1H-indazole-6-carboxylic acki and 20
mg (0.221 mmol, 1.0 equiv) 2-(methyithic)ethylamine as starting materials. Silica gel
chromatography (30% ethyl acetate/hexanes) gave 53 mg (73%) of white crystals: mp
81-83 *C; Anal. calcd for C,H..N,O,: C, 65.21; H, 7.60; N, 12.68. Found: C, 65.26;

30 H,7.49; N, 12.81.



to give 104 ng of a tan solid. Trituration wi'th hexanes gave 69 ng (73% of
a tan 20 crystalline powder: np 105 [err]C (dec); HRMS cal cd for
Cerr]Herr]Nerr]dJerr] + H 331.1772. Found: 331.1769. EXAMPLE 39

1- Cycl opent Wyo3s@édgy | - 1H i ndazol e- 6-carboxylic acid PCT/IB97/01023
(2-nmet hyl sul fanyl -ethyl)- am de 25 Thi s conpound was prepared
according to the nethod of Exanple 35, using 57 ng (0.221 nmol 1. 0equi V)
1-cycl opentyl - 3-et hyl - 1H i ndazol e- 6- carboxylic acid and 20 ng (0.221 mol,
1.0 equiv) 2-(methylthio)ethylamne as sggarting materials. Silica gel
chromat ography (30% et hyl acet ate/ hexanes) gave 53 ng (73% of white
crystals: np 81-83 [err]C, Anal. calcd for err]Herr]Nerr]Jerr]: C
65.21; H 7.60; N, 12.68. Found: Cw H 7.49; N, 12.81. WO
98/ 09961 o .

EXAMPLE 40 1- Cycl SprdieiRines : i,
( met hoxycar bam)yIMhyl )- am de Thi s corrpound was prepar ed according to

th t hod of EX :
eqﬁl \r/r;a [ ((i cgcl ope ‘3@@%&@%@@%’%‘%@@ hﬂéﬁoog(ﬁxﬂmg'geﬁ? gs'B%I d and
59 g’ (0. s?mm(:)ﬁ ?mm&% mémhm)gmq?@@mm Hﬂndaaole@cszbmgz?nﬁmjg
meterials to_gie nggﬂ 6 i ﬁ‘i

ther/h ) W C
oo :rggem?.qﬂgx:msm{pﬁq e e
ouna: C, e 7EXA
41 3-[(1-Cyc gl_( ?7%# ? ) Eﬁl ngazol (3?66°ca onyﬂ foén?'h%]”‘p?(ﬁ)lagr;’l ¢ acid
ethyl This cﬂngggné M@%ﬁe@%&r%ﬁﬁd‘-tﬁ‘f’he net hod of Exanple 35,

[ 29 1.15 | 1.0
liSICCgI opgg?yl(-S- et hmTF-lH-l nggglo?/)e 6c add and 15 177 1.15
mol , 1.0 equiv) HHdLysiopentyl3-athyhiH-indaze bgoyll-amingkpropionie adid elby

- This compound was prepared according fo the method of Example 35, using
297 mg (1.15 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-indazole-6-carboxylic acid and
15 177 mg (1.15 mmol, 1.0 equiv) beta-alanine ethyl ester hydrochioride as"'starling
materials to give 372 mg (80%) of white crystals: mp 74-76 °C; Anal. calcd for
CH,N,Oy: C, 67.21; H, 7.61; N, 11.76. Found: C,67.40; H, 7.56; N, 11.99. '
MPL

20 A mixture of 330 mg (0923 mmol, 1.0 equiv) 3-[(1-cyclopentyl-3-ethyl-1H- -
indazole-8-carbonyl)-amino}-propionic acid ethyl ester in 10 m. ethanol and 4 mL IN
NaOH was heated to reflux for 1 h. After cooling to room temperature, the reaction
mixture was concentrated, diluted with 75 mL H,O, acidified to pH 1, and extracted 3 -

- x35mL ethyl acetate. The organic exiracts were combined, washed 1 x 25 mL H,0,

25 1x25 ml brine, and dried over Na,SO,. Filtration, concentration of filtrate on a rotary
evaporator and drying at high vacuum, room temperature gave 297 mg (88%) of white
solid: mp 151-153 *C; Anal. calcd forC, H,N,O,: C, 65.63; H, 7.04; N, 12.76. Found:
C,65.75: H, 7.12; N, 12.91.

This compound was prepared according to the method of Example 37, using
250 mg (0.759 mmol, 1.0 equiv) 3-[(1-cyclopentyl-3-ethyl-1H-indazole-6-carbonyl)-



materials to give 372 ng (90% of white crystals: np 74-76 [err]C, Anal.
calcd for Jerr]Herr]Nerr]Jerr]: C 67.21; H 7.61; N, 11.76. Found:

C 67.40; H, 7.56; N, 11.99. EXAMPLE 42 -

3-[(1-Cycl opegnt b - -lethyl-lH-indazoIe 6- car bonyl ) - am no] - prq.?r |d 20
A m xture of (0.923 nmmol, 1.0 equiv) 3-[(1-cyclopentyl- -eth

I ndazol e- 6-carbonyl )-am no] -propionic acid ethyl ester in 10 nlL et hanol and
4 mL 1IN NaOH was heated to reflux for 1 h. After coolign to room
tenperature, the reaction mxture was coggycentrated diluted with 75 ni
Herr]O acidified to pH 1, and extracted 3 x 35 nL ethyl acetate. The
organi c extracts were conbined, washed 1 x 25 nL Herr]O 25 1 x 25 nL

brine, and damfd}-propioniicadd ah@@he g (0.759 winidl) 9.0, eq@w@aéﬁz@wmxﬂimhel trate

o s L Bakaghn o R 5 ) f g T .88 2

Cerr] H err] RCeAnaL. Gabarférc,gﬂ,.ﬂ@,ﬁe 69:10; H, 646; N, 12.89.7Bourid> ¢;69.36, HE&TS; H,
7.12; N, 12?‘1 I\/PLE43 30

1- Q/cl openty 12 -1H i ndazol e- 6- carboxylic acid (2-benzyl oxycar banoyl -
Thi s conpgund was prepar ed accordi nggmg_thod of Exanple 37, using 250
nmg (0.759 mmol, 1, Q equi \) . .

3-[(1- cyclopentyl Sens v 5901

PCT/ 1 B97/ 01023 - GQQMM prop| on| c acid and 121 ny (0 759 mml 1.0

O b | h | i
237 my (729 of A R EPDBALPSuey BoBe el o the mplrdl TR Bt S, g ' V@
Cerr]Her r] apm]quml @,Ommwmmemmﬂﬂﬂ@dmxyw agd(236; H,
6.75; N, ﬁénﬁj’ﬁ
1- Q/clopenty -e XY I‘ﬁ Rdazg?-a- -carb%‘)tf(l c amg 2 hydrox ca??)grl;’o)’,c
et hyl ) - ani de(mw@aeampmamg ngive %)pf awhite Eﬂarrpl e

38, using 203c %ﬂﬁ?of@% J% c%QUWVH 7.02: N 16.27. Found: C, szss H,7.12;
1- cycI opentyl I-1H-| ndaZof e: 6- car boxylic acld (2-

15

-This compound was prepared according to the method of Example 35, using
284 mg (1.10 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-indazole-6-carboxylic acid and
169 mg (1.10 mmol, 1.0 equiv) sarcosine ethyl ester hydrochloride as starling materials,
20 o give 220 mg (56%) of a clear oil: Anal.cakd for C,H,,N,Oy: C, 67.21; H, 7.61; N
11.76. Found: C, 66.93; H, 7.73; N,11.77.

Thiseompoundwapuparad aecord'mgtoﬂnmﬂ:odofExamph 42, using

25 201mg(0.562 mmol, 1.0equiv)[(1-cyciopentyl-3-ethyl-1H-indazole-8-carbonyl)-methyi-

amino}-acelic acid ethyl ester as starting material, to give 185 mg (100%) of a white

amorphous solid: Anal. caled for C,JH,\N,O,1/4H,0: C, 64.74; H, 7.09; N, 12.58.
Found: C, 84.73; H, 7.55; N, 1247.

This compound was prepared according to the method of Example 37, using
160mg (0.486 mmaol, 1.0equiv){(1-cyclopentyl-3-ethyi-{ H-indazole-8-carbonyl)-methyl-



10 benzyl oxycar banoyl -ethyl)-am de as starting material and 50 ng of
Pd(OH)[err]/C (Pearl man's catal yst) as catalyst, to give 147 ng (91% of a
white powder: np 166-169 [err]C, Anal. calcd for CJerr]Herr]Nerr]Jerr]:
%%62.77, H, zwgz. Nh 16. 27. Foundu C 62.58; H 7.12; N, 16. 2lrmlsH653-E 45
[ (1- Cycl opentyl -3-ethyl - 1H i ndazol e- 6- car bonyl ) - net hyl - am no] - aceti c
aci det hyl This conpound was prepared according to the nethod of Exanple 35,
using 284 ng (1.10 mmol, 1.0 equiv)
1-cycl opentyl - 3- et hyl - 1H—|ndazole 6- car58§yllc acid and 169ng (1. 10 nnDI
1. Oequi v) sarcosine ethyl ester hydrochloride as starting materi al s, to
glve 220 ny rrj:
C, 67.21; H hﬁ@f dE&F?ﬁ@é%ﬁh@hﬁm&fﬂi@ t%@bggaiﬁb@@’ Jfkﬁle%%'li%h ﬁ@(k%E 46
[ 1- Oycl opent ﬁanW:-ﬂﬁfm Eomd;dﬁﬁaﬁW) met hyl - am no] - acetic aci d.
Thi s conpound was prepared accordi ng 4@t hod of Exanple 42, using 25
201 ng(0.562 mol gﬁ&gﬂﬂgi__ .

1. Oequi v) [ (1-cycl cpeisopeny-S-om R AEe NYaroxXyearoamo ,
am no] -acegfic aci ter as startlng materlal to glve 185 ng (100%
of a whi tgitam)rphgfllj'%wg_éllnl‘%S Anal . cal cd faor

Cl err] H err] N er r Thisesompound was prerared-acoonding, to the metherd of\Example; 38, ysinghd: C,
64.73, H 7.939g dﬁeo% ot \blqbivy 1 q(l-a-eth 1H-indazole-6-carboxylic acid

1- Q/clopentyl nh# m dazol e- _-cgeg o ayct dqnbagr?zyméyﬁélrgaa%

net hyl ) - rreth Eﬁﬁéﬁbﬁ!?%ﬁés"ﬂ p&Feﬁ"ﬁ'@Eoé'ﬁ‘eﬂ d of
Exanpl e 37, ),@G‘iﬁrllhﬂn’d Qatalyst) as catalyst, to give 78 mg (78%) of a light tan powder:

L Seu ) 1) DSty AR it LA B A VAR5 RS 825 62-

2?1/ gg]ggget ic acid as starti ng mat er i mme 134 ng ( 64% of a cl ear
oil: HRMS cal cd fqr [ ] ) [ :
435 2376. EXAMPLE=F
! )-methyil-amid
390 mg (16.9 mmol, 20 equiv) sodium, 3 to 8 mm spheres, were added to 10
.15 mL of methanol portion wise for 30 minutes. A soiution of 707 mg (8.47 mmol, 10
equiv) N-methylhydroxylamine hydrochloride in 10 mL methanol was added dropwise,
and the reaction mixture aflowed to stir 10 min. A solution of 279 mg (0.847 mmol, 1.0
equiv) [(1-cyclopentyl-3-ethyl-1H-indazole-8-carbonyl)-amino}-acetic acid methyl ester
in 10 mL methanol was added drop wise, and the reaction aliowed to stir 16 h at room
20 temperature. The mixture was then concentrated to 1/2 of its initial volume, diluted with
150 mL H,0, acidified to pH = 2, and extracted 2 x 50 mL ethyl acetate. The organic
axtracts were combined, washed in 2 x 20 mL, H,0, 1 x 20 nil. brine, and dried over
Na,SO,. Filtration, concentration of filtrate and drying gave 0.33 g of a clear oil, which
was purified on a silica gel column (10% CH,OH/CH,CL,, flash) to give 2368 mg of a
25 white foam. Trituration with pentane yielded 150 mg (51%) white amorphous solid: mp
60 °C (dec); Anal. caled for C,H,NO,eH.O: C, 59.65; H, 7.23; N, 1546. Found: C,
62.04; H, 7.39: N, 15.86.

30 Thueompomdmmpandmmmwthomﬂhodof&ample“ using
500 mg (2.64 mmol, 1.0 equiv) N-(tert-butoxycarbonyl)-L-alanine and 422 mg (2.64
mmol, 1.0 equiv) O-benzylhydroxylamine hydrochloride, to give 583 mg (75%) of a
white oily solid: *H NMR (300 MHz, CDCl,) 6 9.02 (br s, 1H), 7.37 (m, 5H), 4.95 (m,



1- Cycl opentyl - 3-et hyl - 1H-i ndazol e- 6- car boxyl i ¢ aci d hydroxycar banoyl net hyl -

5 nmet hyl am de. This conpound was prepared according to the nethod

of Exanple 38, using 126 ng (0.290 mmol, 1.0 equivV)

1-cycl openty +v %@% I -1H i ndazol e- 6- car boxylic acid PCT/IBY7/01023

(benzyl oxyca o7 met hyl ) -nmet hyl* am de as starting material and 40 ng of

Pd(OH)[err]/C (Pearl man's catal yst) as catalyst, to give 78 ng (78% of a

light tan powder: 10 np 63 [err]C (dec); HRMS cal cd for

Cerr]Herr]Nerr]derr] + H 345.19285__Found: 345.1912. EXAMPLE 49

1- Cycl opentyl - 3-et hyl - 1H-i ndazol e- 6- car'ﬁakyl i c acid [(hydroxy-nethyl- 390
ny (16.9 nmml, 20 equiv) sodium 3 to 8 mnspheres were added to 10 15 nl

‘iB caut vy TGS [, A0 B8 (mofh it @ oref, £83 18, 90 7.0 s (€, MTE
dr opwi se, andZZ%(Mﬁzl’ctbﬂa) m xture all owed to stir 10 min. A solution of

279 ng (0.847 Mmyjg gl hvdrochi
[(1-cyclopenltyl - -Bet - - ghde. cetic acid methyl

ester in 10 nL MWW’M&QM‘@F@Q"W' mﬁ@‘lrmet lorequivl Svidd t o

o 1t ini%; AreARyCdmalrRHehg Hiamic Jad1er i iler bR o @%“‘EH’??EC’ and

extracted 2 M‘nﬁ"’éth}l minstasat me%mems eﬂ!‘P!'e'?\éPeﬂE

washed in 2 t¢mpéra f&ﬂﬁﬁﬁtpmén%ag%ﬁﬁenbﬁea%n #rila rdvﬁﬁorﬁtb?&nd dnad at
Na[err]SCIerr.J” Filtration, concentratl nof f||tra e'gsnd ave 0. 33
g of a of eahidhvacuyp o8 mm Reapidan

CH[ er r] OH Cigolid:r HONMR (300 Ve em 1|m aBaE(erE 37138 (M EA),

Triturat t whi t e anorphous solid: np 60
[err]C (‘L@c)“vﬁé‘ﬂ‘a%ﬁgjgﬁﬁ'oﬁhcfg?i?l—i%%[l'ﬁ)‘r] err].Herr]O C 59. 65; H,
oun
7.23; N, 15.46. Found: C, 62.04; H . 86. EXAI\/PLE50 50A
_Sr;](l Benzyl ogyca_r ;{m ANV P pid ) . £00
i s compound was . muivje EXap1 7 ng
ng (2.64 mol, 1ethyieamide N-(tert but oxycar bonyl) L-al ani ne and 422 ng

E%c%l of 8 whit o ThA Samiqund Wik p W%%w cj 83 g
(br's, 119, 29091!(947745“)0! 14’&9“@ ic acidand

180 mg (0.774 mmol, 1.0 equiv) S-2-amino-N-benzyloxy-propionamide hydrochloride
as starting materials, to give 322 mg (96%) of a clear oil: HRMS caicd for C,;H,,N,O,
+ H: 435.2396. Found: 435:2424.

This compound was prepared according to the method of Example 38, using

288 mg (0.663 mmol, 1.0 equiv) S-1-cyciopentyl-3-ethyl-1H-indazole-6-carboxylic acid

(1-benzyloxycarbamoyl-ethyl)-amide as starting material and 90 mg PA{OH)./C as

25 catalyst, to give 170 mg (75%) tan powder mp 106°C (dec); HRMS cakd for
CHyNO; + H: 345.1927. Found: 345.1923.

Thneompomdmprepamdmrd‘mgbﬂnmmodofEmmpbﬂ using

30 500 mg (2.64 mmol, 1.0 equiv) N-(tert-butoxycarbonyl)-D-alanine and 422 mg (2.64
mmol, 1.0 equiv) O-benzylhydroxylamine hydrochioride, to give 5§92 mg (76%) of a
white oily solid: *H NMR (300 MHz, CDCl,) & 9.02 (br s, 1H), 7.37 (m, 5H), 4.95 (m,



WO 98/ 09961 PCT/ 1 B97/ 01023 -63-
1H),4.90 (s, 2H), 4.03 (m 1H), 1.41 (s, 9H), 1.33 (d, 3H, J=7.0 Hz): MB
(A, NHerr]) mz295 (MrH err], base). 50.B.

S- 2- Ami no- N- y- proprionam de hydrochl oride. HClI (g) dinto
aOlerr]C soRﬁ?% 561 ng (1.91'mml, 1.0 equiv) S-(1- 5V\ﬁ§r’mm&|°B
benzyl oycar banoy-ethyl )-carbam c acid tert-butyl ester in 10 nL anhydrous
1, 4- di oxane over 1-2 mnutes. The reaction m xture was allowed to stir at
roomtenperature for 45 mn., then was centrated on a rotary evaporat or
and dried at high vacuum roomterrperatu e to give 492 ng (>100% white
hygr oscopi ¢ anor phous solid: [err]H NVR (300 WHz, DVsO-d[err])[err] 11.8

(s: 1H?, 23 HLQQQS(EX%HLL%& 3@ A, O (s, b, f‘.s§%&.”5H,2Hr.o fizPd &, Ny 129

(d, 3H, J=6 \
S-1- Cycl openﬂ#ﬂ% (MY, base)i ndazol e- 6- carboxylic acid
(1- benzyl oxycar bomoyl - Thi s conpound%ﬂr%%r ed according to the method
of Exanple 37, using )

1-cycl opentyl - 3- eBh rCvelopent-3refind-1k-indazele-6-carbox) gid i(1shwdraxycarbamort: ol |
1.0 equi vl S-2- anpthgpiintigszy! oxy pr opi onam de hydrochl oride as starting
materials, to give 9699 of a clear oil: HRVS calcd for
-C[err]H[err]N[err ‘= r RacsAiNo-v-DENZYON\Epropionamide nyorachionde~\ANVPLE 52 20
%‘1 Cycl opent yl - BHQMWMBﬁaMsof?nghn?cﬂ?ﬁnaydoegw rmyI288

I S conpou repared gccordi n e nethod o usi ng
ng (0.683 %%MW%M%M&“M‘WH%F&H&ZW deous hdroxyl i c
ggi( %H§ [1 ben/zybmavbarmminuhxl )mmrdmalm ﬁi:m%wss raliowéd b s8R Gt Yooy

er, as t lve

106[err] & dg %&? c'éﬁf é?e'tr% ‘F&I é i%'! ‘PQ'—‘\IEF %%ﬁ?

Found: 345 1aian vaciom/Fodm Semperitireto give 542 mgd» 100%)whitehygros eapicamomptousci d

Example. 37, B, 1 NR SH6TUMRDUES o) SHT°R. 74 58 W 4.5t 7 o8 '8,
N-(tert-but 01.92@!‘ by 8)68(mm | 14)i 129 (dh H: 126.8912).2. 64
54.8. R-1-Cyclopentyl-3- =1H-ind

16 .

_ This compound was prepared accordmg to the method of Example 37, using
' | 200mg (0.774 mmol, 1.0equiv) 1-cyclopentyl-3-ethyl-1H-indazole-8-carboxylic acidand
~ 180 mg (0.774 mmol, 1.0 equiv) R-2-amino-N-benzyloxy-propionamide hydrochloride
as starting materials, to give 330 mg (98%) of a clear oil: HRMS calcd for C,sH,N,O,
20 +H:435.2386. Found: 435.2414.

This eompoundwaspnpamd awon!ingbﬁe method of Example 30, using

295 mg (0.679 mmol, 1.0 equiv) R-1-cyclopentyl-3-ethyl-1H-indazole-6-carboxylic acid

25 (1-benzyloxycarbamoyl-ethyl}-amide as starting material and 80 mg Pd(OH),/C as

catalyst, to give 201 mg (86%) tan powder. mp 102°C (dec); HRMS calcd for
CityNO, + H: 345.1927. Found: 345.1927.



mol , 1.0 equiv) O benzyl hydroxyl am ne hydrochloride, to give 592 ng (76%
of a white oily solid: [err]H NWR (300 MHz, CDCl[err]) [err] 9.02 (br s,
1H, 7.37 (m 5H), 4.95 (m WD 98/ 09961

PCT/ 1 B97/ 01023 -64- 1H),4.90 (s, 2H), 4.03 (m 1H), 1.41 ( 3 (d,
3H, J=7.0 H/VOEIME  NHerr]) m-z295 (MrH err] ., base). i

R- 1- Cycl opent yl - 3- et hyI -1H i ndazol e- 6-carboxylic acid (1-hvdroxycarbanoyl -

5 ethyl)-am de 54. A R-2-Am no- N-benzyl oxy- pr opi onanm de

hydrochl ori de. HCl (g) was bubbled into O[err]C solution of 570 ng (1.94
mmol, 1.0 equiv) R (1- benzyl oxycarbno hyl )carbam c acid tert-butyl

ester in 10 nL anhydrous 1,4- dioxane over 1-2 mnutes. The reaction

m xture was allowed to stir at roo%rature for 45 min., then was
concentrated on-a rot ary evaporat or at high vacuum room
tenperature to gilyGyci 3+t ‘ 3 g ¥eoi ¢ anor phous sold: [err]H
NMVR (300 MHz, ( 8 (m
(200 152 VRl 1tk e g gl gl S

R- 1- Cycl opemgtbanbl wah added-to acapolemperature suspensionanfi146 (g (01498 mmol, 1.0

benzyl oxygcar, to the
et hod %@W@?‘”@ﬂ%@ﬁdmﬁﬁwwﬁfs@&@ BF4<imBE 685 ik

1- cycl opent ﬁd(léﬁh;wnz_mmnuamnﬂ 5 ol 2Magueous-Na,60s.d The mixivre washeatedno| |

1.0 equiv) Igs ﬁ,gamhgg %& i ng
materi al s, %or @F@.EH%%%% @Eﬁl% ar oll: "ﬁﬁd cgwﬁs?%ﬂlw
Clerr]Herr ]“NP T'EPQM?%WQ?:? 10006 “F'!)U:Q bripgpanddried oyar @9304

R- 1- Cycl operthilerudte Bhﬁsﬁééélm%'@%% deiate/mexanes, fla

e L 8 o o e o B0 s
R- 1- cycl opeighied for-GLMWN,SLEH: 2O714470- “Foundi2omnsd.c aci d
- EXAMPLE 56

. This compound was prepared according fo the method of Example 55, using
15 ' 128 mg (0.437 mmol, 1.0 equiv) 6-bromo-1-cyclopentyl-3-ethyl-1H-indazole and 75mg -
{0.612 mmol, 1.4 equiv) phenyl boronic acid as starting materials, to give 98 mg (77%) -
of while crystals: mp 72-74 *C; Anal. calcd for C,H.N,: C, 82.77; H, 7.64; N, 9.65.
Found: C,81.95; H, 7.82; N, 9.75.

5.2 mg (0.130 mmol, 1.05 equiv) sodium hydride, 60% ofl dispersion, were
added to a room temperature solution of 50 mg (0.124 mmol, 1.0 equiv) 1-cyciopentyl-
3-ethyl-1H-indazole-6-carboxylic acid (3,5-dichloro-pyridin4-yl}-amide in 3 mL

25 anhydrous DMF. After 30 min., 7.7 pL (0.124 mmol, 1.0equiv) iodomethane were
-added and the mbdure stirred at room temperature for 4 h. The reaction mixture was
diluted with 50mL H,0 and extracted 2 x 20 mL ethyl acetats. The ethyl acetate
extracts were combined, washed 2 x § mL H,0, 1x 5 mL brine, and dried over Na,SO,.
Filtration, concentration of filtrate and drying gave a yellow oil, which was purified on

30 a silica gel column (25% ethylacetate/hexanes, flash) to give 27 mg (52%) of a white
crystalline solid: mp 118-119 °C; HRMS caled for C,,H, N,OCl, + H: 417.12519.
Found: 417.12270.



25 (1-benzyl oxycarnoyl -ethyl)-am de as starting material and 90 ny
Pd(OH)[err]/C as catalyst, to give 201 ng (86% tan powder: np 102[err]C
(dec); HRWVS calcd for Cerr]Herr]Nerr]derr] + H 345.1927. Found:
345.1927. WD 98/ 09961 PCT/IB97/01023

PCT/ | B97/ 01329808961 EXAMPLE 55 A sol ution of 76 ng (0.598 mmol, 1.2 equiv)
t hi ophene-2-boronic acid in 0.5 nL nethanol was added to a roomtenperature
suspensi on of 146 ng (0.498 mmol, 1.0 5

equi v) 6- br ono- 1- cycl opentyl - 3- et hyl - 1H-jodazol e and 17 ng (0.0149 mmol ,
0.03 equiv) Pd(PPh[err])[err] in 2 nL toluene and 0.5 nL 2M aqueous
Na[err]COJ err]. The m xture was heated to reflux for 4 h, then cooled to
roomtenperature. The reaction mxt%g_gluted with 50 nL ethyl
~acetate, washed 1 x 10 L each HertrTO Drrne, and drled over MySg err].
The crude producd=«Naehgii )Ry LARONIC 3610 GIiNe : '

et hyl acet at e/ hexgpe Ifimeot © v ( whi ch
crystallized onst‘gngrgn 21“60 64% erﬂ C, n@tga%%-dnﬁi‘eugf i Iﬂeglr)lrsj. Nerr]S-
Ve 507, 1 agthicaanimis Aydtnshionda aem addes In one porion 16 8 room temperaure

1- Q/c:jopsntyau&neahs?aw mnﬂimsggaa Glv) itegdspvﬁgma R a

accordi n (0] | e usli moD

1. Oequi v? 6 5&(&;&? Q'ﬁdh%ﬂ@vngﬂww%nuﬂim 34mgy
equi v) phenwzﬂaoml,cmmqﬁmmydmmm ydrate, akd 6§ qo@fbmdﬁi% of

2. 77. 11 " 7ousi egpdine i i 8 Sy mpllons chlcite . R aiiionhe ; o

1- Cycl opent mhet‘ibrﬂhmlhe for- 18 hbarsaindeSa b atmosphere, theireaction mixture was diluted

s oL B e B w L S i S SO .

my (0. 12averha,SOL . Theceude product wais pudfied on a silica gel column (50% EtOAc/50%

3' sty anﬂp‘t?ou?‘%iﬁ?a"ﬁ“??*’ %Q?n*'ﬁ"" A b fr bt Freatsdegl 7 )"

i odonet haneFound: 285.1841.



added and the m xture stirred at roomtenperature for 4 h. The reaction

m xture was diluted with 50nL. H d 2 x 20 nL ethyl
acetate. The ethyl acetate extraﬂm“ﬂmmmﬂm"muue washed 2 x 5 nL
Herr]O 1 x 5 nL brine, and dried*ovér Na[’brrs]SCIerr] Fi btfmibor@ites
concentrat i WO%BNMM6L| trate and drying gave a yellow oil, which was purified
on 30 a silica gel colum (25% et hyl acet at e/ hexanes, flash) to give 27 ny
(52% of a white crystalline solid: np 118- 119[err]C HRVS cal cd for
Cerr]Herr]Nerr]OCJ[err] + H 417. 12_%:1,9 Found: 417.12270. WO 98/ 09961
PCT/1B97/ 01023 EXAMPLE 58 1-Cycl opentyl™-3-ethy-1Hindazol e-carboxylic acid
di methyl am de 47 ng (0.246 mmol, 1.1. equiv) of

1- (3-di net hyl am nopropyl ) -3- et hyI car%m’ de hydrochl oride were added in
one portlon to a roomtenperature 5 ution of 57.8 ng (0.224 mol es,
1.0 equiv) Whatisclaeed i - 3- et hyl - 1H- i ndazol e- 6- carboxylic acid, 18 ny
(0.224 mmle, 1.{ REdmpbust 6RtheYdrlaye hydrochloride, 34 ng (0.224 mol,
1.0 equiv) hydroxybenzotriazole hydrate and 66 [err]l (0.470 nmol, 2.1
equlv) of triethylamne in 5.0 ml of anhydrougRqethylene chloride. After
stirringsthe reaction mxture fg der a N err] atnosphere, the
reaction m xture was diluted 10 of ethylacetate, washed wth 10
m. of 1IN HCl, water, and brlne er Na[err]SOerr]. The crude
product was purlfled on a si 6 (50% Et OAc/ 50% CH[ err]Cl[err])
to give 55 ng (86% of clear 6|I HRIVB cqgicd for (Jerr]Herr]Nerr]O + H
285.1843. Found: 285.1841. -67- What @§s clained is: 1. A conpound of the
formula'l [err]

10

or a pharmaceutically acceptable salt thereof, wherein: |

R is H, C,-C, alkyl, (CH,)(5 to 10 membered heterocyclyl) wherein m is 0 to

2, {C,~C, alkoxy)C,-C, akkyl, C,-C, alkenyl, or «(Z,),(Z,).(Cs-C,, aryl) wherein b.and ¢
- are independently O or 1, Z, is C,-C, alkylene or C,-C, alkenylene, and 2, is O, §, SO,,

- 18 or NR,; and wherein said R groups are optionally substituted by 1 to 3 substituents
independently selected from the group consisting of halo, hydroxy, C,-C, aliyl, C,-C;
alkenyl, C,-C, alkoxy, trifiuoromethyl, nitro, -CO,R,;, “C(O)NR,R;5. -NR.R,; and
-SO,NR,,R,;

R, is H, C,-C, alkyl, C,C, alkenyl, or phenyl, wherein said alkyl, alkeny! and

20 phenyl R, groups are optionally substituted by 1 to 3 substituents independently
selected from the group consisting of methyl, ethyl, triflucromethyl, and halo;

R, is R,, -C(O)NR.}(CHR,;).C(O)NR,;O(CH,),(C,-C,, aryl),
“C(=NRy,)NH(CH,}),(C,-C,, aryl), -C(O)NR,(CHR,,),C{(O)NR;,(CH,),OR,,,
“C(OINR,(CHR ,),S(Cy-C, alky), “C(=NOC(O)R,5)R4, -CR,;;R,CHRZNR;SO,(CH ) A,

25 -CRyR,CHRNR,P(O)OR,)C(ONC-C, alkyl),-CR;R,CHRNR,P(O)(C,-C, alkoxy),,
“ZyRy, or (CR;R,JNRIC(O)) Ry, Wherein pisOto2, mis 1t06,andqis 1 or2;

Thls Sheet Has Been Replaced




10 or a pharmaceutically accept abmrel n. Ris H,
Cerr]-Cerr] alkyl, (CH[err])[er ed heterocyclyl) wherein
mis 0 to 2, C[err] derr] alkox qum,elmvvaﬂkyl C[err] derr]
al kenyl, or - ﬁﬁsfs% glerr](err]- C[err] aryls ein b and
mdependentlyé Z[err] is (Jerr]-Cferr] a al kyl ene or W@%rr]
al kenyl ene, and Z[err] is O S Sderr], 15 or NRerr], and wherein said R
groups are optionally substituted by 1 to 3 substituents independently
selected fromthe group consisting of hagg hydroxy, Clerr]-Clerr] alkyl
Cerr]-Cerr] alkenyl, CJerr]-Cerr] alkoxy, trifluoronethyl, nitro,
-CdJerr]Rerr], -CONRerr]Rerr], -NRerr]Rerr] and
-SOerr]NR[err]R[efR}is Rlerr] is H derr]-Cerr] alkyl (Jerr]-Cerr]
al kenyl, or phenyl, wherein said al kyl alkenyl and 20 phenyl R err] groups
are optionally substituted by 1 to substituents independently sel ected
fromthe group consisting of nethyld ethyl, trifluoronethyl, and hal o;
Rlerr] is Rerr],

Rerr])[err](CJerr]-Clerr] aryl),

-C(ONR[err] (CHR[ err
-C(=NR[erP])NH(CH err])

r])[err]ORlerr],
C(O)NR[err](CHR[err])[@rar)]S(C[érr]- gy] alkyl), -C(=NOC(O Rlerr])Rerr],
-CRlerr]Rerr]CHRerr]Ner]SO err](CH err])[err]A 25
-CRlerr]Rerr]CHR err]NRlerr]P(O (OR[err])C(O (Cerr]-Cerr] alkyl),
CR[err]R[err]CHR[err]NR[err]P( O(Jerr]-Cerr] al koxy)[err],
-Z[err]-Rerr], or - ]Rerr]Q[e ‘]NR[err](C( [err]R[err] wherein p
|SOto‘mm|slto andqls 2; or is [err] 10
wherein in said fornu a)-(li )y structur formulas (I1f) and
(lg) are attached to orrrual atjcarbpns 5, 6, gr 7 df said fornmulas (If)
and (1g), the dashed n f or gf@)n and (| éci B2at es a single bond
or doubl e bond, except i?s aéggn ain forymul & "(zl)ﬁ) and {1d) where

said dashed I|ne i ndic a doubl nd, nis 0tg.2, pis 5 0to 6, and
mis 0 or 1; iltl?? eu‘B (Ie) :

N S 0
_ _ H
3@
H
_ , . ,
1
(1f) o (1g)
25 ! Ri2
=
13 3
A or <C Hg)l,
20 L
20 29
(Ih) (1i)
—_—
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Rlerr] is -C(ONCH err])(OCH err]) or -(CHerr])[err]OH wherein nis 0 to
4, Rerr] and R err] are |ndepend€rrt‘|—y—§€I—ercted—H=emthe group consi sting

of H ethyl, Cﬂ(elrr]H and -C(O IH@' a) cyano, hydroxy, I
1) i, 201 TR = i,

menber ed heterocyclyl, wherein sai-d R err}--groups are optionally
substituted by 1 to 3 substituents independently selected from hal o,
trifluoronethyl, cyano, nitro, -CJerr err], (Jerr]-Cerr] al koxy,
-OC(O(Cerr]-Cerr] alkyl), -NRerr]CdO(err]- (err] alkyl),
-C(ONHerr], -C(O)NHO—| -Oqerr]-Cerr] alkyl), C(ferr]-Cerr] alkyl,
S(

O
o118 o whlhohfrriuhs (R, e ARBAES o RIS 70 r

)
)e err
)O(qeratranbeémmwl'#mérém “Hr'm"'“% df‘e shedlise |
) -

CH

e

1to 3,

' g '}ﬁ?rgléé (i @Ry hhiggrﬁs)k%mﬁmbm%ua )L 5?1%5;ef<\§m, o
or - 1) [formait el 4nd 6 ters 14q Bashading nicates.a doutie .

rrls ég—?aifgd,},[.gordm or G;E(ra]rr](c:l-l[err])[err]A V\,hereln mis 0 to 2;
-CRlerr] Rierr] oa%e'ﬁr?@’ GpcHkpt eHNOH eryan bl 4
ﬁg[[err%(C(OR[err] Gih&n;]aﬁimag(m[ ?Rfﬁdwm}ddﬁp% wHaWyIOt

err er err err err err ereinnis o]
5, Nﬂerr]%ﬁ%éwb}?ﬂyrldyl) wherein g is 0 or 1, -P(O((err]-
Jerr] al koxy) [ eRy s, H: &ftine; hydbxy; 1C,-C, Nilkylr C-CRalkoxy] ~OC(TYG-C4 llylpor Rl err ]
NR[err%'@—rM@; r] OCH err]NRerr]C(ORerr],
OCH err '? ?‘ OCI-lR[err]OC(O)(C[err] C[err] al kyl ),
-OCHR{ err] (O ( Cle’ﬂ-Oii[trvlr Mﬂﬁ?ﬂ[ﬂimqpsm

N
andR[eR[rre]rE] I'S |M¥¢%H or err rr iﬁrrl 'S rre 5{62:]
pheny![ A :Q[efﬂﬂ‘}om ¥| m*’;ﬁ,’ﬂme@%  GrCs- i@l‘ :C(%g rr] | i s
, e rmhﬂ a rr] is
[ ndepenéent \é{ rﬁﬁ@i{‘f '& ano, -t*e)cﬂgr er r| Wy err aI k R’ ¥ C‘:[ﬁerr]
al koxy, 1 ﬂ%"@w }%:gw

-Cerr] CR[ @drvl) -Nﬂwefo WO)HIMJ arvb CH(G)NRM(C.-C% aryl) wherein n
is 1 to 3, and -SO,NH(C,-C,, aryl);
R, is H, C,-C, alky!, or {(CH,),(C;-C,, aryl) wherein nis O to 4;
R, Is H, -OR,;, {CH,),A of -CH,O{CH.),A wherein m is 0 to 2;

20 R, is8 C,-C, alkyl, -OR,;, -CR,R;;OR,;, -CR,;R;sNRy:R.s
-CR,(OR,)JCR,,R,sOR,,, 2,2-dimethyl-1,3-dioxolan-4-yl, -NR,,.C(O)NR,R,s.
=S(CR,.R,),CH, whersin n is 0 10 5, -NR.(CH,) (pyridyl) wherein q Is 0 or 1, -P{O)C;-
Cs alkoxy),, -NRyRy,, NR;OR;; -NRNRyR,, -NR.CHR,, -OCHNR,CO)R,,. -
-OCH,C(O)NRyR;s. -OCHR,,OC(OXC\-C, alkyl) -OCHR,C(O}C\-C, alkoxy),

25 -O(CH).R,. of NR(CH).R,, wherein m is 010 2;

R,isHorA;
each R,, and R, is independently H or C,-C, alkyt;
R,, is methy! or phenyt;
Rys is H, methyi, ethyl, or -CH,CH,OH;
30 Ry is H, methyl, ethyl, -CH,C(OINH,, or -CH,CH,OH;
each Ry, is independently H, hydroxy, cyano, halo, C,-C, alkyl, C,-C, alkoxy,
NRuRy, C(OJORy C(ORy, -CHCR.Ry, -CmCRy -CHNRRy -CHOR.,

-OR
ode
ary
and

- (

- OR[
20
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-QONRerr]R e C( Y[err

CH[err]NR[err]C(O)C( er ] R er provi ded that—when R err] is hydroxy
then Rlerr] is Hor C[e rl-cerr] W"II mwllm ’] i s independently H,
fluoro, cyano, or err]- C[err] a y met hyl | ' 1y
subst it ut ed W 980998 CIS fluoro substituents; - or R[er?FTgé\bh}o&Fgrr]
are taken together to forman oxo (=0 noi ety Rl err] is phenyl, naphthyl,
pyrrolyl, furanyl, thienyl, oxazolyl, pyridinyl, pyrimdinyl, pyridazinyl,
qui nolinyl, isoquinolinyl, 5,6,7,8-tetrghydroquinolinyl, or 5,6,7,8-

t et rahydroi soqui nolinyl, wherein said R’¢Tr] groups, except said phenyl,
are optionally substituted by 1 to 3 R err] substituents, and wherein said

P e R SN LM GRRIONALES Bk o L6

- Q) (O R dhydioxy SrRe (i B aeCHCi[atkyt;] or [err] 15 Rerr] is H -ORerr],

?I CHZIIi% :; H ) [ elr\IrH]O:Far r ﬁ}%?ﬁ#’? ?a%wﬁUJ&[&’a%Y{r%% (%?W"%ﬂfereﬁw” s H,
d err] - { er ri§ opticnally sulistityted by ) MB@W}/I ) or

CH Y
berat L RNRIR gt S L )
Jerr]-derr] al Rals WmMom thlenm!@ﬂ'?lﬂ?ﬁﬂ P)ﬂ'iltlldm"

ﬂm%“ﬁf’“‘;"“& S SO

3, hydroxy BR[G!'P\‘?S Q"Q@ﬂﬂﬂ MNH%PP?

wa@v
%QN]R[HM R4 'ijs:g N E’; :i‘ O)I\ﬁ[ TR[ ]
err err err err err err , - err err .
-NR[ err] &r L\'!R@]e‘ H’@V

| ndependent I y | nRg yc@c(a)k“ T.c(o)cpmct(o)ngtdi-azol yl oxazol yl,

i soxazol yl , oxadlazolyl |ad|azonI thiazol yl, “oxazolidinyl,

t hi azol i di nyI or im dazol i di nyl, erein egch of the foregoing R err]
substituents is optionally subs_t' ed by $ 3 Rlerr] substituents; 30

Rlerr] is -NRerr]Rerr], -NHJerr]feeqdr] aryl), derr]-derr] alkoxy or

Clerr]-derr] aryloxy; Rerr] is H [er]-Clerr alkyl or .

-(CHerr¥®[err] Y[ err](phenyl) wherej rru% to 4 and the phenyl nmoiety of
I

said -(CHerr])[err]Y[err](phenyl /é[err] roup is optionally substituted
- by halo, -OR[err], (err]- ([err]Val kanoyl oy, Cerr]-Cerr] aryl oxy,
-NR[err]Rerr] -NH(C[err]-Cerr] aryl), or -NHC(O (Cerr]-Cerr] alkyl);

Ry isH, -ORy, -NHR;,, 'NHOH -NHNH,, -(CH,),Y,(phenyl) or {CH,),Y(pyridyl)
wherein nis O to 4;
20 Ry, is H, C,-C,; alkyl, (CH,),Y(phenyl) or -{(CH,),Y(pyridyi) wherein n is O to 4;
each R, is independently halo, C,-C, alkyl, C-C, alkoxy, C,-C, alkylenedioxy,
- triflucromethyl, -NR_.R,,, nitro, -C(NRJNR,;R;, -C(O)NR,R;C(O)R;;, -C(NOR,,)Rs,
“CNCN)NR;R,s, -C{NCN)SR,;, «(CH,)..(CN) wherein m is O to 3, hydroxy, -C(O)R,,.
“C(O)NR,,0R,5, -C(OINR,NR R, <OC(ONRR,;, -NR,:.C{O)R,2. “C(O)C(ONR,Rs,
25 -CORy,, -SORy,, -SONRyR,s, -C(O)NRyR,s, -NR;SO;Rys, or -NR,C(OINR;R,5:
each R,, is independently imidazolyl, pyrazolyl, triazolyl, tetrazolyl oxazolyl,
isoxazolyl, oxadiazolyl, thiadiazolyl, thiazolyl, oxazolidinyl, thiazolidinyl, orimidazofidinyl,
wherein each of the foregoing R,, substituents is optionally substituted by 1 to 3 R,,
substituents;
30 Ry is -NR;R,,, -NH(C-C,, aryl), C,-C, alkoxy, or Co-C,, aryloxy;
Ry, is H, C,-C, alky! or -(CH,),)Y,(phenyl) wherein m is 0 15 4 and the phenyl
moiety of said (CH,),Y,(phenyl) R,, group is optionally substituted by halo, -OR,,, C,-
c_o akanoyloxy, C;-Cy WW- -NR,,R,,. -NH(C-C,, aryl), or -NHC(O)(C,-C, alkyl);
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each R err] is independently hal err]NRlerr]C(O CH err]
wherein pis 1 to 5, nitro, cyano NRerr]Rlerr], -CJerr]Rerr],
-OR[err], C(Y[err])NR[err]R[err]U,ﬂﬁ (C[err] derr] aIkyI)
NR[err]C(NCN)N err|Rlerr] err CT/IB97/01023
-NR[err] C(O brr]Rerr] - NR[err )NIR[érrjR[err] S{O)[err]CH[err]
wherein mis 0 to 2, -(( NR[err])S(C[err] Cerr] alkyl)
-NR[er-r]SCIerr](C[err] Cerr] alkyl), 5 OC(ORerr], -OC(ONRerr],
-NR[err] S err]CFlerr], -NRerr]C(OC{)ORerr], NR[err]C(O)R[er'r],
-NR[err]C(O OR[ err], imidazolyl, thiazolVl, oxazoyl pyrazolyl, triazolyl,
or tetrazolyl; Rerr] is H fluoro, cyano, or C[err] Cerr] alkyl, wherein

id al kyl i ' | Ly, i I
:2: ec?edyf r Io?n ﬁg%%w&%! er r].ébl'iﬂ'lﬁ‘R %{éﬂmwntﬁsg??fpﬁgggﬂten%

optional |y sydm,i tNRgBubY-CORez 2 st-COGINMR RN

frc?g) Og[R[e(ra;]tkE[égﬁd ﬁ" and ’%r"rrﬂﬂl"s | ncfecgen entb E %E ﬂg ?rﬁi&gl kf/llnd

or Jerr]- CESGQ),]."&J l""!"2['§r Bt ed” by

1 or 2 sypst tIy
al kyl ; ealgéh'?é@ dependent C[err err] alkyl é{l é}/ {@rph ‘%I nyl ,
pi peri di nyl NW%I ﬁvw&mi HF‘}E tetrazold o v | |

qwt nol i In?/l pgetn ;?n(rj th d Sk, wmiﬁea?weobumﬂmsﬁmd

optl1 Oona substifuted w err UQSLI or

?CH[ orr]) [ Syiiiedeubstive “3?'%)' T"‘ﬁ“a" N ‘@'CZOBR'NCH

NNH[ err], NOC( O g %Wﬂ or 2¥ubstithents independantiyz@lected .
Y[ err H r] Y[err a bond, O
2o N waqﬁﬁou%[r@w H?'ﬁ ) N R Cfod SRIOR, 1
CR[err]NO[err] indeﬂendﬁwﬁ.ﬂ-@mm?w!#r] C(CNNJerr],

L0 L Ly R A g 1 s

-C"l[rer]C(Y[”h*)’mhﬂPiﬂd%@m -qerr]C,-CH(Y, H -, -C(Y[err])-

- CH2C( Y] - VI ,
EE R Lo o 11
- NR{ er r] 1§ Yitkienyh,) P!m‘li'lﬂ 19 Ppehti.cwherein the

-SOCH[ err] - 4o Arb Sutifuked withH{ & 8] sﬁbﬂhemt.-@ﬁ(AYiser'r])-,
-N=N-, -NHS( err SO err N HIFS(‘%( err])C(Y[err]) -NHC( O O,

-OC(O)NH— 0 Halk d Z[err] rmletlesnls Oto 4 and m
is 1to 3. W is O, NOH, NNH,, NOC(O)CH,, or NNHC({O)CH:
Y,isOorS;
20 Y, is O, NOH or H,;
Y, is a bond or -CH=CH-;

Y, is a bond, O, S; or -NH-;
Y, i8 O, NR;;, NOR,;, NCN, C(CN);, CR;NO,, CR,,C(O)ORy2, CR;;C(O)NR;R,s.
C(CN)NO,, C(CN)C(O)OR,; or C(CN)IC(O)NR,R,,; and, :

25 Z, is -NR,y, «(CH,),~, “CH.C{O)NH-, -NHCH,C(O}-, -CH,C(Y,)CH,-, -CH=CH-,
-C=mC-, -CH(YH)-, -C(Y,)-, <CH,C(Y,)-, -C(Y,)CHy-, <C(Y)C(Y ), -CH:NRy;~, -CH,-Y -,
C(YNR(CHR,),w, NRC(YNCHRy),~ -NHCHy, -YyCH,,, -SOCH;, -CH,SO-,
-SO,CH,-, -CH,S0;-, <OC(Y,}-, N=N-, -NHSO,-, -SO,NH-, -C(Y,)JC(Y)NH-, -NHC(O)O-,
-OC({O)NH- or -NHC(O)NH-, wherein In said Z, moieties nis Oto 4 and mis 1 to 3.

30 2.  The compound of claim 1 wherein R, is -Zs-R, wherein Z, is -C(Y,)NH-,
-C(O)CH,-, -NHC(Y,). -Y-CH,-, “OC(O), -CH=CH-, or -C(Y,)C(Yy)}-. and R, is an
optionaily substituted aryl or heteroaryl group selected from phenyl, pyridyl, pyrazinyl,
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provided that: when Rlerr] is H -R-s—ether—than—phenyl or pyridyl

substituted by halo or trifluoronethyl: when R err] is defined as
-Z[err]-Rerr], where Zerr] is Hm” | i s isoxazolyl
optionally substltut ed by (C[er or is- }5993;05625” ed

benzi mi dazol yWOSO®6t] nust be et hyl; d when Rlerr] is define
-Z[err]-Rerr], where Z[err] is C(O)NH(CH[err])[err] where nis 0 to 4,
or as -NHC(O O, and Rerr] is optionally substituted phenyl, R is other
than - (CH2)2-tetrazolyl and the optional .ﬂbstituent on the Rgroup is
other than -CJerr]Rerr]--. -72- 2. he conpound of claim 1l wherein
Rlerr] is -Zerr]-Rerr] V\/nereln Zlerr] is C(Y[err])NH, -C(OCHerr]-

awqu[Y[erG:]r]l)s any[ W"J’“‘ﬂ?f' F&é%‘&eﬂ%or Hlet er oara‘{d BM ?éé%)ed

from phenyl , b?-ﬁr‘dﬁliﬁylpyram nyI thienyl, pyrimdinyl,
2, 4-di oxopyri m di g 5- ylwmﬂbﬂdﬂf]ﬁﬁmmh}’k su R?%@Wl ,2,6:8Malo-

124tr|a2|nyl 3. econpoun claim?2 whereln err|
substit uted rﬁmfadmﬂtﬁfa%&dm%ﬁed phenyl , or

3, 5-di hal ogpyri d- 44yl . P iwiferdlh 1:§le,-ﬂ,nwﬂrahrk,

-Z[err]- R[err wher ei n Z[e | S O)NH(CH[err errj-
- NHC( O) (CH[ erh? é\"i‘? !F"& #’H émR: E Rheayhpr Pysidyl
pylrl d%/l dOPt | CgpH ulm Ssdbiﬁtuteutﬁ)d‘]! Fafskubﬂn&ngha&pémwm[m] ﬁ&dﬂit%lrt]:l l)htm
sel ecte rom.pal o r [ o[ 0 err me
met hoxy, and M '(]?O,és, '“‘M oﬁ%%ﬁ@'ﬁtal m 1 wherein é[ err] is
Z[err]I :?[err] wheg, ei n@m‘; owﬁhNn-lwhab m&%mwg’ghmammn;dyl
opti ona e¢’$ Utp§ *r Su 'Br % 0! sel- ect@ rom
hal o, g p!ﬁ@' _
-0C(O ( C[ err ]ﬁwzﬁomhhlpl C.-Coalkyl, C;Fcerltmypqal;)g afb%uyanm-accmm,a.ralhyuer ein
R
7. The compound of claim 1 wherein R, is a substituent of formula (Ih)

15 wherein Ry, is -C{O)R,,, <C{O)C(O)R,,, of

21

LI "

wherein R,, is -OR,,, -NHR,,, or -NHOH, and R,, is H, C,-C, alkyl, benzyl or
pyridyimethyl |
8. The compound of claim 1 wherein R, is phenyl substituted by R,,
25 wherein said R,, is oxadiazolyl, thiadiazolyl or tetrazolyl wherein said R,, groups are
optionally substituted by C,-C, alkyl, or wherein R, is phenyl substituted by
cyanomethyl, hydroxy or formyi.
9.  The compound of claim 1 wherein R, is -Z;-R, wherein Z, is -C(Y,)NH-,
~ and R, is phenyl, pyrazinyl, pyrimidinyl, isoxazolyl, or pyridyl, wherein each of said R,
30 groupsis optionally substituted by 1 to 3 substituents independently selected from halo,
methoxycarbonyi, triflucromethyl, benzoyl, acetyl, dimethylamino, hydroxy, nitro, methyt,
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7. The conpound of claim1 wherein Rlerr] is a substituent of formula
(I'h) wherein Rerr] - is -C(O)R[err] CCOCORerr], or [err] wherein Rerr]

is -OR[err], -NHR[err], or lllﬂl Clerr]-Cferr] alkyl,
benzyl or 8. The corrpound of “ﬁ “ mn err] is p%
substituted DWOPRRINY wherein sal d REer¥] %s %oxddi azol yl, 3%0’1023 or
tetrazolyl wherein said R err] groups are optionally substltut ed by
Clerr]-Cerr] alkyl, or wherein R err] is phenyl substituted by

cyanonet hyl, hydroxy or fornyl. 9. h,f: conmpound of claim1l wherein
Rlerr] is Z[err] Rlerr] wherein Z[err] ¥ . -C(Y[err])NH, and Rlerr] is
phenyl , pyrazinyl, pyr| m dinyl, isoxazolyl, or pyridyl, wherein each of

2l d RErT] 9 OUnga.! S A LR oF B WA EAOROHER iainR,
lr)Tg?rz]olyISh?gﬁg i,psl ng' Qrwﬂ@*mﬂnﬁ,—ﬂgﬂkybny:}Cﬂ:})z)@;nmm%%/:gt? : 5;\;& slzid

y: nyl %{Jjﬁlé%ﬁ h ﬂ&‘ﬁ%ﬂ iflo o
Rerr] ok i(;['efq C['Bne]compm)nd L’ iﬁwﬁ mnﬁéw D Mo | < 1

;gefoigd 3’?4 g’ggorﬁpﬁ:igt a{rfgyz he coér%.oy&h'y %ﬁl #Mrel nc#&[ err] S

(CRlerr] R ermppmdepﬂﬂieqrmwmlpéiqm@vk P"G%Pm hydoxy, methpxy o each
Rlerr] is i .y H cyano or nethyl, each Rlerr] is independently H

n ﬁp&?g
or nethyl, Rﬁerr s H or met hyl , and R[err I,s am no, _hydr.ox net hoxy or
hydr oxyani no. 2.The r?ﬁ@m Nlram "R[@ﬁw% (CONR
(CR[err]R[eWhLaa&ﬁmwF&mrH&( M, Wﬂﬂg-m-icnzcyaﬁolfaw each

ny r oxyray | PSPt RS SRR Tor i bkt 12 e A e o,

and Rerr] i e‘ﬁi@rr] Cerr] al kyI 13 The conpound of claim1 wherein

ﬂﬁ{%hii”‘dff‘“t %%a%%ﬁ%@ﬁ%&q#%%ﬁ%w @L?}‘i "

al koxy. 14. off{ie), whensinoinfdmutas (ic)aindi(ld), Ry1s HiyeiroxynC,-CRalkyldr CG,<C, alkoxy ‘ :
: . 4. The compound of claim 1 wherein R, is

15 -C(O)NR.(CHR.,),C(O)NR,,(CH,),OR,, or -C(O)NR,,(CHR,),S(C,-C, alkyl), wherein
Re: R,2, m and p are as defined in claim 1.

15. The compound of claim 1 selected from the group consisting of
1-Cyclopentyl-3-ethyl-1H-indazole-6-carboxylic acid (3.5-dichloro-pyridin-4-yl)-amide;
1-Cyclopentyl-3-ethyl-1H-indazole-6-carboxylic acid (2,6-dichioro-phenyl)-amide;

20 1-Cyclobutyl-3-ethyl-1H-indazole-8-carboxylic acid (3,5-dichloro-pyridin-4-yi)-amide;
3-Ethyl-1-isopropyl-1H-indazole-8-carboxylic acid (3,5-dichioro-pyridin-4-yi)-amide;
1-Cyclopropyimethyl-3-ethyl-1H-indazole-6-carboxylic acid (3,5-dichloro-pyridin-4-yl)-
amide;
1-Cyclohexyl-3-ethyl-1H-indazole-8-carboxylic acid (3,5-dichloro-pyridin-4-yi)-

25 amide; -
3-Ethyl-1-(4-fiuoro-phenyl)-1H-indazole-8-carboxylic acid (3,5-dichloro-pyridin-
4-yl)-amide; : - .
1-Cyclopentyl-3-ethyl-1H-indazole-8-carboxylic acld hydroxycarbamoyimethyl-amide;
1-Cyclopentyl-3-ethyl-1H-indazole-8-carboxylic acid (2-methyisulfanyl-ethyl)}-amide;

30 1-Cyclopentyl-3-ethyl-1H-indazole-8-carboxylic acid hydroxycarbamoyimethyl-methyl
amide;

S-1-Cyclopentyl-3-ethyi-1H-indazole-8-carboxylic acid (1-bamyloxycurhamyl-emyl)-
amide;
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15 -C(ONRerr](CHRerr])[err]C(ONR[err](CH err])[err]ORerr] or
C(O)NR[err](CI—|R[err])[err]S(C[eu—]—€[—e1*r]~&I‘k‘TT’Mere|n Rlerr], Rerr],
mand p are as defined in claim1. 15 ;iiﬁH nd of claim1 selected
fromthe group consisting of 1- ﬂﬂm 1H i ndazo aPxylic
acid (3, 5-di NP8t din-4-yl)- mﬁm Perfmsio

1- Cycl opentyl - 3-et hyl - 1H i ndazol e- 6- car boxyl | c aci d

(2, 6-di chl or o- phenyl ) -am de; 20

1- Cycl obut yI - 3- et hyl - 1Hi ndazol e- car boxyj4.c acid

(3,5-dichloro-pyridin-4-yl)-am de;
3-Ethyl, 1-i sopropyl - 1H-1i ndazol e- car boxylic acid

g 3, 5- f” chi or F{ txaﬁ Shii-3Lethyiov- ole-ls-carboxylic acid (1-hydroxycarbamoy!-ethyl)-
(3q5/cd|02 Fllog)rlam3 i y %%%ph%n—% %{-Ipln&(a\éofe qcéyclopentyloa-ethyl-s-

1- Cycl ohexyl ﬁemm dﬂwhrﬁr phanvidesuticaily aceptable altoraf- thpr forsgoing v ) -
25 amde; 3- Eth | -1-(4- fI uor o- phenyl ) - 1H-i ndazol e-6-carboxylic acid

(3, 5-di chl or@@??#‘ﬂ’n 1- Cycl opent yl - 3- et hyl - 1Hi ndazol - 6- car boxyl i ¢ aci d
hydr oxycagbamoyl maghy!| Axsorspound of 916 fommad y| - 3- et hyl -i ndazol e- 6- car boxyl i c
acid (2-nethylsul fanyl -ethyl)-am de; 30
1- Cycl opentyl - 3-et hyl - 1H i ndazol e- Q- carboxyl it
hydr oxycar banoyl net hyl - et hyl ‘
S-1- Cycl opentyl - 3-et hyl - 1H- i ndag carbgkylic ¥k
(1- benzyl oxycar banoyl -ethyl ) - aph Y
R-1- Cycl opent yl - 3- et hyl - 1H- | Qefaz ORNSA “bf)xyl ic acid
(1- hydr oxycar banoyl - et hyl ) - am de;
1- Cycl opent yl - 3- et hyl - 6-t hi ophen- 2-yl - 1I—|ti ndazol e; 1-Cycl opentyl -3-ethyl - 6-
phenyl - 1H i ndazol e; and the pharmaceutically acceptable salts of the

f oregoi ng conpounds. 5 16. A conpound of the fornula 10 or a
pharmaceutically acceptable salt thereof, where| n. Ris H Clerr]-(err]
al kyl, -(CH err]) pesphasnaceutically; aneepiable salkthereet, Wherejn: \herein mis 0 to 15

2, (Clerr]-Cerr] gag sioﬁhﬁhbeﬁﬂmdm@bnolﬂhewhmwomr
“(alerrigerold cz.k?.r Wﬁ%r 16, ks, of 2R INELEL, "arh ARSrein b and ¢
are independently Oor 1, Z, is C,-C, alkylane or C,-C, alkenylene, and Z, is O, §, §O,,
or NR,;, and wherein said R groups are optionally substituted by 1 to 3 substituents
independently selected from the group consisting of halo, hydroxy, C,-C; atkyl, C-C,
alkenyl, C,-C, alkoxy, trifiuoromethyl, nitro, -COR,;, “C(O)NRy;R,,, -NR,R,; and
20 -SO,NRyRyy
R, is H, C,-C, alkyl, C,-C, alkenyl, or phenyl, wherein said alkyl, alkenyl and
phenyl R, groups are oplionally substituted by 1 to 3 substituents independently
seiected from the group consisting of methyl, ethyl, trifiuvoromethyl, and halo;
each R,, and R,, is independently H or C,-C, alkyl; and,
25 X is -C(O)CL
17. A phamaceutical composition for the inhibition of phosphodiesterase
(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 carier.
30 18. A method for the inhibition of phosphodiesterase (PDE) type IV or the
production of tumor necrosis factor (TNF) in a mammal which comprises administering
to said mammal a therapeutically-effective amount of the compound of claim 1.
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negative sepsis, toxic shock syndrome, acute respiratory distress syndrome, cerebal
malaria, chronic pulmonaryinflammatory disease, silicosis, puimonary sarcoidosis, bone
resorption diseases, reperfusion injury, graft versus host reaction, allograft rejections,
fever and myalgias due to infection, cachexia secondary to infection or malignancy,
cachexia secondary to human acquired immune deficiency syndrome (AIDS), AIDS,
HIV, ARC (AIDS related complex), keloid formation, scar tissue formation, Crohn's
disease, ulcerative colitis, pyresis, multiple sclerosis, type 1 diabetes mellitus,
autoimmune diabetes, diabeles insipidus, systemic lupus erythematosis, bronchitis,
chronic obstructive airway disease, psoriasis, Bechet's disease, anaphylactoid purpura
nephritis, chronic glomerulonephritis, inflammatory bowel disease, leukemia, allergic
rhinitis, depression, mutti-infarct dementia 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,
gouty arthritis, rheumatold spondyiltis, osteocarthritis, 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, siiicosis, puimonary sarcoidosis, bone resorption diseases, reperfusion injury,
graft vs. host reaction, allograft rejections, fever and myalgias due to infection, such as
influenza, cachexia secondary to infection or malignancy, cachexia secondary to human
acquired immune deficiency syndrome (AIDS), AIDS, HIV, ARC (AIDS refated complex),
keloid formation, scar tissue formation, Crohn's disease, ulcerative colfitis, pyresis,
multipie sclerosis, type 1 diabetes meliitus, diabetes insipidus, autoimmune diabetes,
mmm«mm.mmmmmmm.m.
Bechet's disease, anaphylactoid purpura nephritis, chronic ' glomernulonephuitis,
inflammatory bowel disease, leukemia, allergic rhinitis, depression, multiHnfarct
dementia or dermatitis in 8 mammal which comprises administering to said mammal
a therapeutically-effective amount of the compound of claim 1.
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