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TNF 1s recognized to be involved in many infectious and auto-immune diseases, W.
Friers, FEBS Letters, 285, 199, (1991). Furthermore, it has been shown that TNF is the prime
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Miety N, ~ R3 R~ The terns "bioisostere", "bioisosterlc repl acemegg , ’
"bi oi sosterism' and closely related terns as used herein have the Ay 2002
meani ngs as whosgogeneral ly recogni zed in the art. Bi 0i SOSt er & 13p98/8{s94'5,
ions, or nolecules in which the peripheral gyers of electrons can be
considered identical. The term bioisostere i usually used to nean a
portion of an overall nolecule, as opposed to the entire nolecule itself.

Bi oi sosteric replacenent involves using 20 one bioisostere to replace

another with the ati nof i.ptaini or _sli | fyi t he
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same sai d t her aff@stnable fXpsqAtinathet 3 B’é’B‘EFeSr? JrR9siERSEpPiBReRENt 3 result in maintehance of
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remai ning s co er enj cal st ructure of
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i nproved nethod of treating asthma 25 using a known conpoun aving a

cat echol noiety or fpRedghodadterdesd ?é%tdAW §d’é€|ﬁ@ﬂfos§§od@§%ré§,§%%'p%’s ﬁﬁ)imfanmt
of its overall chem cal struct u;ﬁ wher ei n rovement consi_Sts of
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relates to a conpound (a) useful as a therapeutically active agent in a

t herapeutically effective anount for a nmethod of treating or preventing;
and (b) useful as an active ingredient in a pharmaceutical conposition for
treating or preventing: one or nmenbers selected fromthe groups of diseases
and conditions consisting essentially of 5 ( 1) inflamuatory conprising:
joint i an armatl on, rheumat0| d arthr| tis, rheumat0| d spondyhtl S,
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dermatitis, and Crohn's disease; (2) respiratory conprising: acute
respiratory distress syndrone, chronic obstructive pul nonary di sease (CHD?

i ncl udi ng asthma, chronic bronchitis and pul nonary enphysema, and 0°3 MAY 7002
silicosis) (Wobaieeti ous conposing: sepsis, septic shock, endat®is§ioi9o
shock, gram negative sepsis, toxic shock syndrorre fever and nyal gi as due

to bacterial, viral or fungal infection, and3nfluenza; (4) imune

conpri sing: autoi mmune di abetes, system' c lupus erythematosis, graft vs

host reaction, allograft rejections, nultiple sclerosis, psoriasis, and
allergic rhinitis; and (5) general conprisi n?eé bone resorption di seases;
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conpound' s overall chem cal structure, and wherei n sald i ndazol e
constitutes a bioisosteric replacenent of O-%Conponent or
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functional derivative thereof in ®YRHBwn ou aving the sane said one
or nore typeg of therapeutic activity and theoSare renai ning said
conponents of its overall chem cal structure. Especially inportant anong
the above-recited di seeseiagipnitiereds distibseus habin chsutalants rumdert efdinddzopicentiningd
using the corrpounds f th i qpérrgz -
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bronchitis. The tyrm@sdiats df mdeztld Wisisasereatepmcénoent Deetordanp ovth the prssentfinveatidne r
and to therapeutic agents and active ingredients useful in treating or
preventing one or nenbers sel ect ed SUMMARYWOF JHEUNVENTION seases and
conditions as above-described, conprising a conpound of Formula 35 (1A) or
(1B): 0 3 1AY 2002 TWePoBERIIEStiangekies o compeuRgs havingNherareule pgefyiness basegpn-
N/Nz | / Ra RyudadigiyPBan n@scpﬁww@édew %@bﬂ&%a%rﬁp@ﬁbté\ tnB&ro%oés oﬁ@%%nﬂaﬁ
10 15 20 25 PCT/ 1898/OI 57 a{} endentlc% ed from
t he group consi §Pi“Hﬂ‘e@§%fé'Pﬁ"' Bf c%qml%aq%:gxgﬁ wrﬁfln cjma?zlgiﬂ nstltutesabnousosterlc
-(CHZ2)"(C3-C, 0) r@yﬁeﬁahﬂojb cﬂheﬂd}bdsmﬁbnem oafunttivhalgierivagied eteetin BrkaswrOgondnouadet
2; (Cl-C6) al koxy(Cl-C6) al kenylie : n( C3- .

het er ocycl yl where ‘1 §6 havmr? |mnet %gé?cggé gféaél"h'?olr’ns(e%ﬁggf? ét%rglsﬁg:g?m agoessn of
-(Z')b(22) ~(2%6- ®ho$pha¢19$tewﬁe¢ inhihitds aglivily. @savedh a$ havingethe sameitep@inihgrseid\zomponents
sel ected from Ov&mrﬂake%p éﬂesové{;u chéica btk RE6r tRE cdrfpduhdiy) |ﬁ\JoKr@E'y| ene, and 72

is O S S, or NR's; further wherein said heterocyclyl is a nenber

i ndependent |y sel ect af pfaﬁlelmut tna ;ﬁésauﬂqnmﬂ&i Felatdio @S Atve AbdcYib&d comfpolittisrWHich
benzi m dazol yl ; benzodi oxol enzodi oxol - 5-yl ; benzo[ b] furanyl;

benzo(b] t hi opherf{f the@@ﬁ‘fﬁ?’ﬁi‘ﬁﬁw n ir%’ﬂ%?h’?ﬁ‘?@f"ﬂﬁ 2t bazol yI ci nnol i nyl :

i gd:jlh %/ﬂlr ngzéOf ]lcj L?gﬁ& e, présr,ﬁnggxgé Efnﬁ ’thﬁnsla:fso }e%&egl lalnn|n‘1pro:\5/eéii ' & glo?’treatTg asthma
_|+| ndazol yl ;23 ndsingyd knqvwndmnwlouncelhavmgm)tqlecmi @g!ﬁtydmfyﬂctlonad; dqmaMI thergpf, as one
i sot hi azol yl ; | Sé%é@rﬁ.gﬂ o poHP{t RPRH evérau cheRridaRBAICRYS; Iwepam meqaﬁaﬁ!,werﬁé}h ¥bnsists of
1, 30xath|olane oxazol i ; oxazol yl; oxiranyl, parathiazinyl

phena2| nyl ; pherﬂﬂnﬁl %EPfﬁwundd}?é%)@&z'f‘WP‘e 'iﬂﬁ'?tbiaqsaﬁ'?%ﬁsenﬁtﬁ‘ ﬁ@?‘&%ﬂeﬁwf its overall

pi peridnyl; pterdndinyl struedreand hav%rﬂﬁ’e’- kdhié renﬁﬁﬁf@zéﬁid dcbrﬂwnentmsf a@&léranyéhemmal

pyrazol o(1, 5-c] tnazi nyl razaol yrid zLn di n
pyrimidyl; pyrr oﬁ‘S}'FmrepWr}Eg%[ " C?P'Hy%dézﬁgr MR, ftH?go? |‘1‘§)/§°5t68¥1|'ﬁ ?‘ieHS?Ft for said
4H- qui nol i Zi 8yl ; catpehoionesdty.nyl ; tetrazolidi nyI tetrazol yl; thiadiazolyl;

t hi azol i di nyl, thiazolyl; thienyl; thionDrphoIinyI; triazinyl; and
triazolyl; wherein said aryl is a carbocyclic noiety which is a nenber
|ndependently sel ected fromthe group consisting essentially of benzyl;

cis- and traps-decahydronapht hal enyl ; 2, 3-1H di hydroi ndenyl (i ndanyl);

i ndenyl ; 1-naphthal enyl ; 2naphthaleny| phenyl ; and

1, 2, 3, 4-tetrahydronapht hal enyl ; wher ei n sai d aIkyI) al kenyl , al koxyal kyl ,
heterocyclyl, and aryl noieties defining said R groups are substituted by 0
to 3 substltuents mhere each sald substltuent conprlses a nenber
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-6 PCT/tB98/ 01579 fromthe group consisting essentially of nethyl, ethyl;
nono-, di-, and tn-fluoronethyl; and brono, chloro, or fluoro; and R2a. a

R2b are i ndependently sel ected from the group consi sting essenti al Ile(MAY 2002
hydr ogen andvbepesmafter recited substituents, provided that arengeghisHot
both of R2a and R2b 5 nust be independently sel ected as hydr ogen, wherein
sai d substituents conprise noieties of the gt“oups (1) through (V)

sumari zed bel ow, including those of the partial Fornulas therein set out,
all as defined in detail herein 10 a rmi ety of partial Forrrul as (IC)

(I, (1), or (IF): -"" ~ ~ --~ a R'3 'R 161m OR'4
R,s R-~7 OS02CF3 RazTée(Pr?ﬁf”‘('Ptﬁ)"“?’l E)"“?f ’ﬁ‘)a‘ef e °f’“f8““3 B aéél ‘BE@@%P"F?"@Sm

t he group consi sttveGgestae aitheabdeytiaaily EfeBtive amount for a method of treating or preventing; and

__g(( ES)RIZ\I Z\Z; (N(I-:ll(_|Cl-é§> méi) @2} r}ac%:% a&@dﬂggﬁ a%h% m Emlc)al’ composition for treating or preventing:
- (=0 NRz, a( CHRopne ))ﬂlﬁemQFNEHECZQCUI@) heRmups of qieaddsNRez2(dBidRe zonsisigCssEntiplly of

al(:ll%llZ R-ZzsmN%égﬁRzﬁ%gﬁﬁg % d O%{Zr‘l%ﬁﬁ%tn%&t}éﬁ?l%{d%l rhetfhatoid spondylitis,

- CRzz~Rz ~aCHRz 3RReariypi(s= @ytla(r@axcuh) bosek Sieppse, ulcggahp& ngolitign gchronic - glomerulonephritis,
_(CRzz~R2ze) mMNRzbadtC i IEeR0s ML (%) r@spiré?tong@oh&kﬁ@%out‘é@és‘_ﬁﬁét&q dfsfréH?stdréme

and 2; mis an |nteger selectedfrom ; IS an

i nt eger sel ect e@MPORipRPBtrUGHYE PulmongRy %F%é%mﬁ'”ﬁh'i"gg (@sthma) °U°@° NpE§nehitiy 2nd
PCT{ | B 98/ 0157$>utmoﬁﬁy empn@emhyanefsm&&rst owinfeEﬁUbﬁUbraﬁns(gb ]'s%)a?é Eé@!d?ho&' érdbtoxic
i ncl usi ve

(11E) O~ 30 s“°°k1\§?—|a’f‘ "Fg%ﬁ" fﬁpﬂs gé’écog{(’f‘%?d%’%"e( Vaé?'a(s “Ff ‘)acg%{é' V"RP‘F
Rnm8 (CH2) P N S Rs@sl iffextiph,l dnd isfluserab&l) immaepngeasitg: pu&ﬁmume eithbéteg raystbraicqupae p
SOQ)S(:)Stgl 29 d?ﬁ;g:} t%HaYosQf gl%rt%ghéls)?éfé%ﬁé{y c?j ?%@Qétr %%{I%S mulil;ae sclerosis, psoriasis, and
2- oxot et rahydroaﬂerwyrfh'n'ilﬁiwnd @cg@oerale@qfwwm tsmgyrpsqut@pldlseasaﬁxoemrqunﬁmw

and 2- oxo- 5- pyr'cg&r@(:g sec%gdﬂﬂﬁﬂﬁ’fb&wﬁ’@ﬁhal@fxan%@'cgc@%iﬁ B2 R r%HéHQéqd:réd jmmune
substituted by 0, roups; - a npiety of al

Formul as {11'fA) d@?ﬁe@a\gﬁv"@rq"}e) (A'E?%c\‘%"&q”\)@m”“?@%emy y"‘Rs(HB’)J“fF@'B'O gB@QS('@PEYa
N1j ' NR S(D) lcodpiex (ARE)NcelidNofmation; BtaNtissubl f{dvd3tdnRgp31 diabetes rditss; GhdNe(Kehld)
(111B) (1110 wherein said compound comprises an inhibitor of phosphodiesterase isozyme 4 (PDE4) and
wherein an indazole is one essential component of said compound's overall chemical
structure, and wherein said indazole constitutes a bioisosteric replacement of a catechol
20 component or functional derivative thereof in a known compound having the same said one or

more types of therapeutic activity and the same remaining said components of its overall

chemical structure.

Especially important among the above-recited diseases and conditions which may be
treated or prevented using the compounds of the present invention are the inflammatory
! 25 diseases and conditions and the respiratory diseases and conditions. Among the inflammatory
diseases and conditions which are especially significant with regard to successful treatment or
prevention using the compounds of the present invention comprise: joint inflammation,
rheumatoid arthritis, osteoarthritis, and inflammatory bowel disease. Among the respiratory
diseases and conditions which are especially significant with regard to successful treatment or
30 prevention using the compounds of the present invention comprise: asthma, acute respiratory
distress syndrome, and bronchitis.

The present invention relates to novel compositions of matter and to therapeutic
agents and active ingredients useful in treating or preventing one or members selected from
the groups of diseases and conditions as above-described, comprising a compound of Formula

35 (l1A)or (IB):



833s ~x NN /' "N Hj/ ''x3~ R336 (111D) R336 ~ R336 X7 15 (111G (111H)
(1211) (111J) (111K) (111E) (111F) .N 833s O R3'~ R355 (111L) 03 d\/am
2002 WD 99/ 23076 PCT/1B98/ 01579 _g_ X4/ X4/ R345 R340 R336 R361 -N ° Y 2002
R3sz 6 R358 K349/ N ~ S X\ ON N 359 ~ R360 R356 56 R357 RpcdAsddorsro
(111N) (1110 (111P) ~NN~NN~~Nw ~J ~ ~J ~~~t N~ N N N N-N (111Q
(111R) (111S) (111T) 5 (-1V-) x2 .. . XB(1V) (-~) 10 a miety of
partial Formulas (VA) through (VM, Inclusive: 0 O~ OO~/ NNHN O ~
NNNH ~ NN\NH O~ U~ wONA) NB) Nv) Na) I FO\ O~-OHN'CH3 1 aC OC ~

NCO_ OH~ONI .~ NGB\ (VB ~ (VG ~N-N 'CH3 '" ~ ~ ~ ] (VEa) (VF)
(VH~ 0 3 MAY 2002 R R
sz sz N/
\/N /N
Rz" N\ Rza
R R
(IA) (1B)

and to pharmaceutically acceptable salts thereof, wherein

R 1s a member independently selected from the group consisting essentially of

5  hydrogen, (C,-Cg) alkyl; (CH,).(Ca-C10) cycloalkyl wherein n is an integer selected from 0, 1, and

2; (C4-Cg) alkoxy(C4-Cg) alky!; (Co-Cg) alkenyl, -(CH,),(C4-Cg) heterocyclyl wherein n is an integer

selected from 0, 1, and 2; and -(Z')b(Zz)C(Cs-Cm) aryl wherein b and ¢ are integers independently

selected from 0 and 1, Z' is (C,-Cg) alkylene or (C,-C¢) alkenylene, and Z? is O, S, SO,, or

NR ' and further wherein said heterocyclyl is a member independently selected from the group

10  consisting essentially of acridinyl; benzimidazolyl; benzodioxolane; 1,3-benzodioxol-5-yl;

benzo[blfuranyl; benzo[bjthiophenyl, benzoxazoly}, benzthiazolyl, carbazolyl; cinnoliny!; 2,3-

dihydrobenzofurany!;, 1,3-dioxane; 1,3-dioxolane; 1,3-dithiane; 1,3-dithiolane; furany!;

imidazolidinyl; imidazoliny!; imidazolyl; 1H-indazolyl; indolinyl; indolyl; 3H-indoly!; isoindolyl;

1soquinolinyl; isothiazolyl; isoxazolyl, morpholinyl; 1,8-naphthyridinyl; oxadiazolyl; 1,3-

15 oxathiolane; oxazolidinyl, oxazolyl, oxiranyl, parathiazinyl, phenazinyl, phenothiazinyl;

phenoxaziny!; phthalazinyl; piperazinyl; piperidinyl; pteridinyl; pyranyl, pyrazinyl; pyrazolidinyl;

pyrazolinyl, pyrazolo[1,5-cltriazinyl; pyrazolyl, pyridazinyl; pyridyl; pyrimidinyl; pyrimidy!;

pyrrolyl;  pyrrolidinyl;  purinyl, quinazolinyl; quinolinyl; 4H-quinolizinyl, quinoxalinyl;

tetrazolidinyl; tetrazolyl; thiadiazolyl; thiazolidinyl, thiazolyl; thieny!; thiomorpholinyl; triazinyl;

20 and triazolyl, wherein said aryl is a carbocyclic moiety which is a member independently

selected from the group consisting essentialy of benzyl, cis- and

l trans-decahydronaphthalenyl; 2,3-1H-dihydroindeny! (indanyl); indenyl; 1-naphthalenyl; 2-

naphthalenyl;, phenyl; and 1,2,34-tetrahydronaphthalenyl; wherein said alkyl, alkenyl,

alkoxyalkyl, heterocyclyl, and aryl moieties defining said R groups are substituted by 0 to 3

25  substituents where each said substituent comprises a member independently selected from the

group consisting essentially of bromo, chloro, or fluoro; hydroxy; (C,-Cs) atkyl; (C,-Cs) altkenyl,

(C-Cs) alkoxy; {(Cs-Cg) cycloalkoxy; mono-, di-, and tri-fluoromethyl; nitro; -C(=O)OR'*,
-C(=O)NR”9R12°, -NR"R'? and -S(=O)2NR"9R12°;

R’ 1Is a member independently selected from the group consisting essentially of

30 hydrogen; (C,-Co) alkyl; (C,-C,) alkenyl; phenyl; (C3-C;) cycloalkyl, and (C,-C;) cycloalky}(C,-
C,) alkyl; wherein said alkyl, alkenyl and phenyl moieties defining said R ' groups are substituted

by 0 to 3 substituents where each said substituent comprises a member independently selected



WO 99/ 23076 PCT/1B98/01579 g_/ NRsoo = H ~~N\ I ~CH \ HOC Ha OCF
"'~ \V ~NCH N'NHz Rsoo ~a ~ NHOCF, (VI) (MJ) (VK) \ ~N,N NQ-; v ?%@v
O0~S~~~1\~~000~"~ ~N-N~S\ \ /N N> NV 5 DETAI LED DES@FéM

OF THE | NVENWADM/2Ba®s present invention relates to a novel cl asBCoDfiB98/01579

t herapeutically active conpositions of matter, and nenber species thereof
conposi ng i ndazol e-cont ai ni ng conpounds having PDE4 inhibitory activity

whi ch are produced by an indazol e-for-catechol bioisostere replacenent. In
particular, the novel conpositi ons of matter of the present inventi on

conprise a conmpound .of 10 For ~ a_R
(TA RS2 R0 \ TN o o eaRit s esshnb b ey Boodbant® Epfrgmetiy?aft
t her eof , wher ei nbrofnb BhioR, Drgiueromdber i ndependently sel ected from t he group
consi stl ng essenti aIIy of 15 hydrogen, (Cl-C9) alkyl; -(CHz)"(C3-Coo)

cycl oal kyl wherein n R& an Rmt@geﬂde@@?déﬂﬂyeélelﬂﬂﬁnff@“ the giovg onsigDg- exspntially of
al koxy(C1, - C6) all\)JSngen (agh&:@i)\af@ l‘e%iféd' substﬁt_@ﬁg) pr()\gi&dq%%t chh%t S‘Jth%V EAtly ot WheJnﬁ R,

nis an integer selected from 0) %’d‘-?

wherein b andd c ¥ beHderRfafenty ?ﬂféf?éﬁﬁ@%?%?"é@eée& Y WHeOts&H@prPe "Z"e"F%‘)f the
(C -C6) al kyl enegitips((Famédah (Blskaimyhzen BelovaNstiuéRg itios&of the parl? ForfulabltRefkin s6bbut,
further wherein said Het er%@ﬂyﬂﬁl%l ~is a menber independently selected from
the group 20 con®&tdefddy P&y of acridinyl; benzimdazolyl;

benzodi oxol ane; (-139benzodi oxol -5-yl; benzo[ b] furanyl; benzo[b]thi ophenyl;
benzoxazol yl ; benzthi azol yl; carbazolyl; cinnolinyl;

2, 3di hydr obem@of ur anyk molefy3of darbad &nemulab, (B) dix(H)aerd!tF):1, 3- di t hi ane;

1, 3-di t hi ol ane; furanyJIJ,ri m dazol i dinyl; imdazolinyl; im dazol_'y.lw; 1

H-i ndazol yl ; i ndolinyl~ \ipd¢ol yl , 3I_—j:.~rndo| yl; i sqpndol yI 0 3"MAR'2002 WO
991 23076 - 10 PCT/ | 898/0 879 i soqu~no¥ |Rh§/| i sothi\artt yl, i soxazgl¥,

nor phoI nyl, 1,8-naphth @ (Rﬂqxadl &, 3oxakKhi ol ane, oxaz nyl ,
oxazol yl OXi ranyl ; parag#i azi nyl, i(Fh Y, (@o hi azi nyl ; o
phenoxa2| nyl, phthal azhs Viris pi per az rP7 pendi tS%n&l nyI wanyl ;

pyrazi nyl; pyrazolidinyl | f)yr azol i nyl pyr azolo[1 | c] Treazi nyI pyr azol leF
pyndaznyl ; pyri dyl; pyn § nyl, pyri nqc] 5 pyrrcsré‘?/ pyrrohdi nyI punn)? )
qui nazol i nyI {j I nyl, 4H quinoli zrryl qui noxal i nyI , tetrazoli di nyl ;
tetrazol yl; [ az olyl; th~azolidnyl; t hi azol yl; thienyl;

t hi onor ph0| [ nyI triazi nyI and tri azol yl; wherein said aryl is a

car bocychc noi ety whi éh inember reselseted | nfd@‘periféﬁamgrwpseﬁ@é'ﬁfé\ﬁ f essantishe @f ol

consi sting essentd A%NRZ%HIR@F)ZG’ o)mzyo(@qyl Io%@ﬁwﬂecahmﬂﬂﬁamﬁ(ﬁ@ﬁz)e(@lﬁcm) aryt:
2,3-1 H-dihydroin

en I nd@,py den napht hal en
2o e ot oL BB s RB L o BRI et NP D S\ b s 0 o
al kyl , al kenyl a:t[ﬂm&@(abe"’]Rzﬁet erocyclyl, and aryl nrORBRESHREINRIFSQ,(SH))M;
R groups are ub 2brlbe LY L ere each said substituent
conprises a rrérrbg‘idl |F\idgcq“le&raldré'%tQIED? @@1 ?édé*l?rgﬂf?w] ' group consisting
essentially of breRfER® “%s:ma% BRmQBt”G)I(thﬁad)alk%y]dr oRyR™ (cand cspRﬁIaéV)mNRf‘&me
al kenyl; (C, -C5) wﬂérgﬂ)&fs ar(ﬁ@geg@éle&éﬁquoﬂ‘?d KOXi2: ﬁﬁqg'gn mtegbr sele@l@&lfrom1 2, 3, 4,5, and
tri- quororrethyI rntro; -C(=0) OR -C(=0Oj NR -NR'OR Z and
_S(=0) 2NR'9R z; ftandg ‘%Wﬁﬂ%?equﬂ?é’ﬁ@rﬂo@ﬁﬁl y sel ect ed fromthe gr oup
consi sting essenti al | y of hydrogen; (C, -C9) alkyl; (CzZ-C3) al kenyl, phenyl;
(C3-C,) cycloalkyl; and (C3-C,) cycloa(kyl (C-C2) aI kyl, wherein sai d al kyl,
al kenyl and phenyl noieties defin ing said R groups are substituted by 0
to 3 substituents where each said substituent conprises a nenber
i ndependent |y sel ected



20 fromthe group consisting essentially of nethyl; ethyl; nono-, di-, and
tri-fluoronmethyl; and brono, chloro, or fluoro; and R2a and RZb arg Y2002
i ndependently selected fromthe group consisting essentially of hy rzo'a%n
and her ei najipay66%i t ed substituents, provided that one, but pet/ibaidisef
Rze and R2b nust be independently sel ected as hydrogen, wherein said

substituents conprise noieties of the 25 gr'Ju'ps (1) through (V): ~ 3 MAY
2002 WO 99/23076 -11 a noiety of partial Formulas (1C, (1D, (lIE), or
(I1PF" 510 RRa ~R's~ mR't R's (I --~R's (R's~ mR 17 (ID -~ R's

OSOzCF3 (1 E) PCT/1B98/ 01579 -~ R's OR 2e (IF rein dashed fines in
formulas (1C) and (1D indep&RiBAPEY °éh%1'%t?ﬁ”25’ﬁ\§1&ﬁ9ﬁ\’%‘8m§)eW{%l'”%l"es|“ngI e or
doubl e bond, provided that in formla (1Gy bgteh dash,e;.d I,Lzraes can bot h
represent double bonds at thg sanme tinme; m\/s an inte sel ected from O,
1, 2, 3, and 4, ?Jnd whe,ng, pphy to a“sthngle cardomat om on ring;
R'3 is a nenber s d fromyth %rzgup consi sting egsengighly ot N sbigno,
chloro, or fluoro; ano; (Cz- kynyl stituted g0 of 1 sUksshd t uent
where said substituent is a 15 20 25 30 menbef®sel ected fromthe group
consi sting essentialjiay of phenylgy pyridyl apd)pyrimdinyby (C--C4) gahkyl
substituted by 0 to 6 broap, chloro, orpfluoro; -CHzNHC(=0 C(=0O.NHz;
cyclopropyl substituted by O or 1 substlituent wherg said substituyent_ js a
menber sel ected fraomth Oup con i nghtessenti allly of R z'; R
CHZOR's: NR'SR z; GH - . (=0 NR'ERY; C=CR': &(2)F®4nd
-CH=CR z'R z'; provided thhat R'3 is Hif Fornula when(c'HDHN hed |ine
for the nng carbon of R'3 attachnent rePresents a daubl e boncEzas " is a
menber selected fromthe group consisting essentially of H R'6; C(Y)R za;
C(=O OR z4; C(Y)NR z78)z4; CN. C(NR ¥E)NR z' R z; (HNOR's) Rlz; am

C(=O NR'sNR, I SC(=O R's. C(=O NR'sNR, z7Rl za) C(NOR z4)R's~ C(NR's)NR z7R, z4;
C(NR'z4) NR' IR Ao-Q(NCN) NR z' R z4~ C(NCN) S(C~-C4) al kyl; CR'sR zoCRl za,
CR'sR, zoSR~za CR'sR zS(O) ~R z$ where n is an integer selected fromO0, 1,
and 2; CR'sR zNR zZR Z'menfol mberenddntiy séhctéd #bin e 6fdup 3bhsibNRegsehlial) B 24x0-4-
CRt, sR zoNR~z7%4:O) OR zs; CR'gRI ZSN%Z%F%%?,NR 7R, za. . -

CR' SR, ZONR, z~C(RMERY NRPYPEDa ~ 2 CK0-S ODYIROFYETIES s RRFS-Sf Sy ey -Rypimpigyls  2-oxo-
CR'sR, zoC( =0) ORktzshydroR-pyRnida CR-oxp- MR ay7d5-parimiGiR  R-oky-2-p @i, z Z)dNR-cxd 8, [ aimidy!;

2R 1000 AT RIS 6 AR 5P R 2 £t e

CR'sRzNR z' (=0 C(=ONR z'R z; CR'sRzNR z' (=0 C(=O) OR z4; tetrazolyl;
thiazolyl; imdazolyl; ini daf® aeieyof rgstial Eoramips (lhHbrayah ('RrAusiveixazol yl ;

5223

oxazolidinyl; triazolyl; isoxazolyl; oxadiazolyl; thiadiazolyl; CR
"sR z(tetrazolyl); .CR "sR z(thiazolyl), "sR z(imdazolyl); ~ 3 MAY
2002 W O 99l 23076”HCTk“898/ 79 R -~ R ,_,-" o~
R - (QHZ)Q fN\ - N
N X' S N—R™ N/S(O),\ [ R®! /i \N N>—\N
;IQm R N —<X1 'l?:us o N’ X
) (InA) (1B) (ncy (WD) (NE) (IF)

%

236
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\n/ x5 R & a4
o) R R:SS
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-12 CR'9R z(rm dazohdnyl ), CR'9R z(pyrazolyl), CR'sR z(thiazohdnyl),

CR'sR z(oxazolyl); CR'sR z(oxazolidinyl), CR'sR z(tnazolyl); 03 MAY 2002'
CR'sR z(isoxazolyl), CR'sR z(oxadiazolyl), CR'9R z(thi adi azolyl);

CR'sR z(nmor Wwbd/nyte ; CR'sR z(piperidinyl); CR'sR z(prperazi npcripseistsre
CR'sR z(pyrrolyl); said heterocyclic groups being substituted by O to 3
substrtuents R za; 5 R'5 is a nenber selecte® fromthe group consisting
essentially of R"s; OR's; -CH20R's; cyano, C(=OR's; C(=OOR's; C(=ONR
"sR z, and NR'sR z, provi ded that R'5 is absent when the dashed |ine m
Formula (9.2) represents a double bond; or R'™ and R'5 are taken together
to form=0or =R'e; orR'5 is hydregen and R'""+s OR z; SR z; S(O) ~R z5,

where n i s an integerys el ect ed %%@40 1, and 2,:.8( O)zNR’ z' 5362R351

NR z'R z4; NR z"C(=0 N NR z' ; NR z' C(:z0), zs, R2
NR z' C(Y)NR'z R za, Mls\l \%5( =0 zNR za. NR zy NR z' iR

NR z' S(=0) zR z5; NR z sNOz)NR"Er’R' z4, NR'z %

NR z' C(CR'sNQOz) S(C, - 4) REfkyl ; NR zRE(NR z')NR zRR z4;

NR z'C(=OC(=ONR z'R z'; or NR z' Cﬂ =0 (=0 OR z; 15 R's is a menber

i ndependent |y sel ect ed™om t he gr o) consi sti ngdsentially of W8 hyl and
ethyl substituted by O to 5 bromo, ¢hJoro, or fluoro, wherein m may be 2
wWith respect to a ;{r’ngle ring carbon jatomto whigh R'6 is attac ;

a menber independe ,ect ed fro engroup g essentiplly of
OR z; SR za; SO02NR z R‘ z~R~z Ekﬁd\g\zaq ~) H%?C(Y)R~ a*N/>

NR z~C(=0) OR~zs; S(O) 0 wher e s—an |nteger g ted fro /l\:l.j and
2; OS(=0zR zz; OR zz; OC( =O NR z3R zz; OC(=OR z3; OC( =0) OR z3; N

A CR zzR zs) MR zz wheenne) mis an in(gger selected friogn O, 1, and @m
CR~~sR~z0o0OR~z4. CR'sR~zoNR z~R~za; C(~,)R-~za. C(=0O OR~za. C(Y)NR z~R z<~
CN;, C(NR z')NR ¢R-x4; C(NOR's)R z' C(=O) NRsNRsC(=O)Rs. C(=O NR'sNR z' R z;
C(NOR~za) Rt ~§; C(NR ~s)NR~z~Ri ze; C(NR za) NR ~sR~zo; C(NCN) NR~z~R~z4~ 25
C(NCN) S(C,-C,) alkyl; tetrazolyl; thiazolyl, i n‘rdazzl yl; imdazolidinyl;

S(C, R | |R'aso

pyrazol yl; thiazolidinyl; oxazolyl; Xgazalidi ngt—s—tri azolyl; isoxazolyl;
oxadi azol yl ; and thiadi azolyl; where the recited heterocyclic groups are
substituted by O to 3 substituents where said substituent is Rz' R'e igw
menber independently selected fromthe group consisting essentially of

-NR zs; -NCR'sRaf{Gz- C6) al kenyl; -NOR z", -NOR zs; -NOCR'sR z(Cz-C6)

al kenyl; -NMR'sR z; 30 -NNR'sR zs) - NCN; -NNR'SC(Y)NR'SR‘ z4; -C(CN)z;

-CR zCN) -CR z" (=0 ORbiety of piRtial £ NWR) $Rdugh (V) Gbludies ;
-QON (=0 QC -C) alkyl; -CCNO(=0 C -C4) alkyl; -C(CN)(C -C4) ahkyl;
-C(CNC(=O NR'sR z4, 2-(1,3-dithiane), 2-(1,3-dithiol ane) dr e hylthl/p\
ketal, diethylthio keQd ~2: (1, 3-di oxol ape), 2-(1,3-digxane),

1 /
2-(1, 3-oxathiol a N et hyl ket and |et hyl ket al , 0 3 MAY 002\=wb
)T5V9 a{a arNéa| ea;z‘f H i ndepenp# t ly
consy stl ng ally of hyd?\z@g{en and (Cu-4)

99/ 23076 -13 P

selected fromthe gro

al kyl substituted by to 3 1p| uori ne htoms Rz i% a menber i ndependent |y

selected fromthe gro consi sting esse%, al | y of fl u& ﬁ and Rz, 5 ({}’D)zz is

a nenber independentl&pgel ected fromthe group consistihg essentially of

(C -GCs) alkyl, (Cz-C3) al kenyl (CS C,) cycloal kyl, (CS £)

cyci oal kyl (C, -C2Z) al kyl; é/ aryl and (C3-C9) oc clyl, where said

aryl and heterocyclyl are a T’l under oRA5 aho gare ﬁen\@HR‘ zz

groups are substi H)?ut ed with O snbstitilients i dep%nd ntIy se ectNed f;;;,om
t

the group consis ntiall§ of mRhy[:; €thyl;' nono-,
tri-fluoronethyl,; 5, chl o0, 1Q .o

{l uoro; R'zB/Gl)s a
i ndependent |y sel ec? ed m the group cénsi S essentially o ydrogen

and Rzz; Rz is a r independently sel ectg romthe gro consi sting
essentlally of hydrogefl and R z5; or when R za dhd R z' appear Ytoge fher as
NR z'R z4 then Rz' and R z4 may 15 be takéYrtogether with the nltrogen to
which they are attached to forma 5- to 7-nenbered ring optionally

contai ning one additional heteroatomselected fromO Nand S; Rz5 is a
menber independently selected fromthe group consisting essentially of

(C -C6) alkyl and -(CR'9R z)"R zfi, where n is an integer selected fromO,
1, and 2 and R zs and said (C,-C6) alkyl are substituted by 0 to 3
substituents where each said subst~tuent is a nenber 20 independently

sel ected fromthe group consisting essentially of brono, chloro, or fluoro;
vitro; cyano; NRzR z'; C(=OR'9; OR'9; C(=ONR zR z'; OC(=O NR zR z';

NR z'C(=ONR z'Rz; NRz'C(=OR z, NR'C(=00(C,-C4) alkyl;

C(NR z')NR z'R z; C(NCNNR z'R z; C(NCN) S(C,-C4) alkyl; NR z'C(NCN)S(C, -C,)
al kyI NR'z C(NCN)NR‘Z R‘zo NR z' S(=O0 z(C, -C4) alkyl; S(O~(C,-C4) alkyl;

T 1




0 3 MAY 2002 WO 99123076 -14 PCT/1 B98/ 01579 C(=O) NR'sNR'sC(=O R's;
C(=ONR'SNR 2'R Z"; C(NOR z4)R's; C(NR'9)NR z'R x4, C(NR xa)NR'sR, '3 MAY 2002
C(NCN)NR 2' R x4, C(NCN) S(C~-Ca) al kyl, CR'9R 200R, za CR'sR, x0SR, z,

CR'sR zS( O "Wmd23edéere n is an integer selected fromO, 1, andc®aB9esniso
CR'sR xNR z"R x'; CR'sR zoNR z~S(=0) zR, xa; CR'sSR zoNR x~C(Y)R za,

CR'sR x0NR, z~C(=O OR xs) 5 CR'sR zNR x' C(Y)NR x' R x;

CR'sR, zNR x' C(NCN)NR z' R za; CR'sR zNR z' C(CRsNOx) S(C, -4) al kyl ;
tetrazolyl, thiazolyl; imdazolyl, imdazolidinyl; pyrazolyl; thiazolidnyl;
oxazol yl; oxazolidinyl; tnazolyl; isoxazolyl; oxadiazolyl; thiadiazolyl;
wherein said reciteds
substituents where
group consi sting
sel ected fromthe/groyp consistity @gsenti al Dl (= O)R'&{

-C(=O NR'sR, xa; -S(H R zs; and -S§(= Q)ZNF\’ SR z @Or *S; a:;l/jjusz,
NR z'; NCN, C(-CN)z;~ER‘fTN, CR's €R'sC(=0 : C(=O NR'4R z]; ’
C(-CN) (=0 (C, -C4) alkyl); and @bk O)NR'sR'z 15 - OR sal
substituents defining Rxa(\ﬁ,nd Rzb corrprl se: (Uﬁnb%r sel ected fronM(pe
group consisting essentially of Rzzs;

- C(=0) NR~x( CHRz~) =0) NR~x(( CHx)q(CG Coo) ary
- C(=NRxax) NH( CHz) Co,Q) aryl; -C(=O NRz' 8( CHR

ently selected fromthe
sentially of R'}pf, 0 R zs [ s a nenber independent!y
. 0

. ZZ) mC(
20 - =NOC(=0) Rz' N BzxeCHR2~NRz' sF(=0) CR2

- CRxx~RzsaCHR~NRz, sl d’“@ \‘ al ko , -23-Rz, ~; whe eg/“\s\\
i nt eger sel ected fromO £ an rﬁ\@NG and q i s an ¥nt rNSe

from1l and 2; -C(=0O NR~z(CHRzxx)rt JS(C ) al kyl;

- CRxx! RzzeCHRz NRX' s SOz ( LPA; and _(CRxx' Rxze) nNRz s(C( QufiRz2 i nteger
selected from1l, 2, 3, 4, 5, and 25 - OR) said substltuents deflnl ng Rxe
and Rzb conprise a moiety of par theghy EBIEARAITION O Fil RVERTION 1)
inclusive: g U 3 MAY 2002 WD 9923076 PCT/TBI87T U579 -15 RZ, S5 ~ Rz, s Rz, 3
| Rz~a RS—(o) NCO 2,5 S ~¢c~S (O™ (CHz),~ ~ (ITA) (11B) (11C (11D (Il
WO--n..-. .,..,.... TheyRragetinventign Lelgies, 1 a\igvR| alps RIO( et F&'&@Cﬁfscgmvs(t'@l‘?:?f
(rg (rre (1l |n)atﬂéhﬁh’£m€rnbdﬂ spédied theédf icamphsiigniid=26le cbhtding bd)d'xboundshﬁlavmg PDE4

structures of partla For nmu L re att t he_nuc
of Formula (1A) mb'tf’w@fpv Eugﬁgonpro ‘ggy %’P "?‘)"%ﬁ? t§ ‘%8“? ?’%ﬁs Y EB’F?ﬁJmeﬁg I
(I''F) and (fI Q) ;patti@ard e hrede! Icpmﬁsostnnnspdrmaﬁat ofRbe presers ifviehton cangrigel 4 B)mpound of
i ndicates a '“qiogmf?ﬁi%)oﬁ’&ﬁ)d‘)“b' e bond, except that R3'6 is absent in
formulas (I ere said dashed |ine indicates a doubl e bond; n
is an integer selected fromO, 1, and ‘, p is an integer s)Récted fromO
1, 2, 3, 4, 5, and 6; and m i a0 Ag yand 1; Rz'3 is a
ss'ntl ally of 10

, : C eected fromO, 1,
2 3 and 4; R2' and R2 5 are mdependantly sel ect ed fromtke group
conS|st| ng essentlally of H, ethylgarCR2H, and -C(=ONHOH, R2'6 is a ne
i ndependently sel ected from t he n essentially of H hydroxy;
(C -C8) alkyl, (C, -cendd °e“@% %brcé §S‘E$'E?flw'éeﬁﬂ" oC( =0) ( C6- C, 0)
aryl; 15 R2" is a nmenper |nde endent | from he rou on5|
essentially of (C6-Co0) ary 'Re'aber 'rgegﬁn%gqf segﬁ%%rﬁé’@ ® er8c°)?§sfvpg e\slﬁ?nﬁ!aé?ﬁf
sai d RZ" grolps tydeeenukSitGe alkyd(Qhl)n(C:-Ca) Gcoalkd whereomtisan inttggresaideled frgm 0, 1, and
sel ected fromt k@ é)(%;(?zgll(&@(bs 'cs)téwg(c?scsﬁéﬁé (%I :&QIH f(03 d?ﬁ%dro&}qyﬁ\h%reupﬁ is an integer

fluroro; trifluor
@u( =0) (C~- IC4) - aselepled ffON@iZGQ 2@n(i dZ_)@’)c(%rcpoWaryl w@re@)bmqgc ar@(lt_%rmendently
(=0 O C -C4) adeketled f{oﬁa 0 @aa 1at‘ke¢|(c, 24 atky¥érid or%}cww«aﬁyaéhel and2? isnd egesf,o2 or

o e e oy ar N R rustier pRan 551 B IDI0RICH e BeTEBEL PASHE)Peniy sty TS #3u

aryl, -C(=0) iRz zaokilirg) efs€itiafo@) amrigihyl, bbreirmdarolyf benzbdibatppe; Sicd-snkedibbxbFHan
1, 2, and 3 andbe-n§gfgff\ﬂ?|£n%_b(e\'nﬂa)(b]@lro}“ényl; benzoxazolyl; benzthiazolyl, carbazolyl, cinnolinyl; 2,3-
dihydrobenzofurany!, 1,3-dioxane; 1,3-dioxolane; 1,3-dithiane; 1,3-dithiolane; furanyl;

=0 NR~( CHZ) pORXxzz,
S I kyl ;

imidazolidinyl; imidazoliny!; imidazolyl; 1H-indazolyl; indoliny!; indolyl, 3H-indoly!; isoindolyl;



0 3 MAY 2002 WD 99/23076 -16 PCT/1 B98/01579 Rz'e is a nmenber independently
sel ected fromthe group consisting essentially of H (C -C6) alkyl, Ugra}m ? ﬂZ-
-(CHz)"(Ce-C,) aryl, where nis an integer selected fromoO, 1, 2, 3 gf
Rz' 9 is a newmbes2imédependent!|y sel ect ed fromthe gr oup consi stRAWIBIS/01579
essentially of H -ORzzz; -(CHz)",A ; and - qaZO(CHz) A, where mis an

i nteger selected fromO0, 1, and 2 5 Rzz is menber |ndependently sel ected
fromthe group consisting essenti al | y of (C, - C4) al kyl, ORzzz
-CRzzzR22sORz2z~ -CRzzszzsNR222R223 CRzzz(O?ZZS)CRZZZRzzBORzzz

2, 2-di met hyl - 13d|o R2 Rz

where n is an |ﬁ?%”éf' nyleI elhééaryfromaéélg( %mﬁé“l %g"‘a"@("%”% &ga'agﬁ 1.3
-NRzzz( CHz) q( pypiathdignewheezolidnyl.s cxpzalyt @geanyhebeeth@dmflr ophefazirydl Phenothiazinyt;

Sl e g
- OCHRz zz OC{ O}(erazgm)ylapwy; lof mb(ray@yew - Rys§lazvk oRYFidyL. Gy CRiEniRZ By rimidyhd
-NRzzz( CHz) nRz Z py )BT GyfRbiidihyn mm;@gediumblmwt eQuinbimm, 0,4H1qum'éﬁ§hy2 mxanp?u
menber | ndependentl sel ect ed from @ onsi st i n% gentl al I%(

and A; 15 each R¥3%P'ARY RIFOWS éh'%ld??é’%é ‘a? @’E Rget! DiEay; Bomosphelityin thiasiayt

group consi sti nlnoeﬁrﬁﬁﬂy‘m @héryin Q%ldl'éryﬁmd a( &rbdcgdic ahdistl ;whkhz($ a membefembafendently
i ndependently sel e nt i a met hyl

rom roup cgnsistin
phenyl ; R225 i s5% rcffe °M nd 8engéor‘1‘fjl St'”gedg?senﬁﬁ%Y he °gr o‘fﬁﬁ‘z’éonsf St r?ﬂg
essentially of rfbnszﬁcarwufwhphtmmyll thu-dm@ﬂz@wr@-l(mmla indergy|, mendqnthalenyl, 2-

|ndependentl fr nt
etnyl s e - R PR il 2B CRR ShaERAGE ko Sia bigfT B
sel ected f rom thléo@al&umetemmlﬂt ?Wga@'s@@ﬁ&@aqeﬂrynmam*? 49uns 3ty 5“@?@!?@'@ byH'éalOo3
(C -C3) alkyl; é&sﬁt@)&s @rl‘éf@éé/oh salﬁleags%&ﬁtfbom ges@)r@?ﬁber rn@épe%é%ﬁy segézted from the
-CH=CR2zzR2z3; - CH2NR~z J Cé
- CHZNR, zQ(=0) qg@'mpensﬂ'wsesswﬂaﬂy.qi@m%aw%@nﬂmhv r@@hgﬁj&;wkw IO
Hor (C -C4) al kylc, @t Re-ecd) sycal®xyh eforion d apede nikilfiyorsmbent edrof r-crd)bR™,

?%?Spmi? i %L”&s%@iﬁ"“%?gl%y‘“é”t%nd SRR Tants ZTEP( 30 coposing a
Rz

moi ety 03 My 2082 e GBr S pReteRtly BRERETNont o BB rbifh (5B o

i ndependent | y sbydeegead(GCeraltyhdCofoafkevbnaiesyli Kg-Gebeyelngldl ang (h-Colryeigatiyl(Cy-

napht hyl ; pyrr obyslaaky‘f wﬁé}aukam By, edw,-hyn aeag«z&ymo.eueyaéfmn@xh.d ROYFdupd St Ribstituted
pyri dazi nyI qui nol 1 nyl ; i soqui nol i ny t et rahydr oqui no dg!él ; and

5, 6, 7, 8- t et r ahy BY BisHEHpeiieantsiere %‘f@rs@’d§‘a\‘?58t“ﬁ“f2‘§‘”&%aﬁ?mb Kiedapendentiyselected
phenyl ar e 26Ubgbrntthé @ebup)eobkidting Sssanbaly | of heatiys 88 SmordA ddiuan eii-lucsarhdhyl; and
phenyl 5 Rzzs 9r.Q 5‘0 rs%p uto'rt néjed by O to 3 substituents independently
sel ected from R a?rcf’??z is a nenber independently selected from

t he group consistin S 2al
e %) o E(z) o(=0) Re3 R:hgﬁd;tdn,,ma%y '”gépe“gé???ég@egrfha 19 %’Hemﬂz% =G o
(11J3) 10 wher ei hydegn ang ha'eﬁ*éﬁ%é?c‘t%&@R?@tﬁﬂéﬁtﬂf?)’@éI"@&Péﬁ bt B%mﬂeofg% o8pd RS

consi sting esse'ﬂtu's@de'uﬁ/de dndbhtly sElBesd as hydtdges whereNEld subStHIBIEE comprise moieties of the

-(CHz) ~Y3(phenyl ) an E % ~Y3(pyridyl) where n is an integer selected
fromo, 1, 2% 3 f°élPFd(')4hr ¥93Y) i s a menber independently selected fromthe
group consi sti ng essentially of H,



15 (C -8) alkyl; -(CHz)"Y3(phenyl) and -(CHz)~Y' (pyridyl) where n is an

i nteger selected fromO0, 1, 2, 3, and 4; each Rz3a is a nenber

i ndependently sel ected fromthe group consisting essentially of brcpn%,MAY 2007

chloro, or WQB¥B{C -Cs) alkyl, {C -C,) al koxy; (Cz-Cs) al kypCarnaeiagsgyp,

trifluoronethyl; -NRz~R~-3; vitro, -C(NRzzz) Nﬁzzszzs - (=0 NR~R~3C(=0) R~,

-C(NORz~) R~3; 20 -C(NCN)NR ~zRzz3; -C(NCN) SRzzz; -(CHz) m(CN) where mis an

i nteger selected fromO0, 1, 2, and 3; hydroxy; -C(=0O R~z, -C(=0) NRzzzOR2za;

_C(=O) NR~NR~zRz23; -0OC(=0O NR~zR~3; -NRzzzC(=0) Rz2z; -(( =O) C(=O NRzzzRzz3;

-CQZRzzz; -S02Rzzz; -S02NRzzzRzz'; -C(=0O) NRzzzR za. -NR~S02Rzz3; and

- NR~~C( =0 NRZZZS%Z 3 each R2~" is a nenber independently selected fromthe

group consistin sentially of 25 imdazolyl; pyrazotyl; triazolyi;

tetrazolyl; oxazolyl , i azol yl ; thlazolyi;

oxazol i dinyl; thiazol %ﬁagm?r%%r% g‘z‘%f?gl}/#a tOtJ\/\ﬁere each of id

foregoing R z~ subst m,'gs is substituted by O to 3 substit t gz 33;

i tgdsfromt B\ ghAUp consi sting
aryl; {C~- \, al koxy, andg

u
essentially of -NRzzzRzZ3;

aryloxy; 30 Rz~ is a @ ‘?nbepe 0 (ngl ec

consi sting essentiall y B (C, - 3 (ﬁ/ and ) MY4( phenyl )Twhéte mis
an integer selected RémM), 1, 2, 3 an® 4 and t} OSQCRAY 200R*WO

991 23076 _18_ PCT/I B98/(my579 phenyl (IBpi ety of safl} - (CHz) mv4(phenyl ) Rz3F)

O oub constori ng-estFi 1 PRt HOBL HEPERTR) e BB, L0
al kanoyi oxy, (Cep@sgntar smatexyr; doulpl@grzj:@@a:dedtﬂﬂ(u@&r@glg (Ig) Hdth dashed lines cannot both

-NHC(=0) (C, - &4) (&) Hﬁgrlubdo@lﬂgbon&%thé%n%t%nber i ndependently sel ected from
t he group consisting essenti al of 5 brono, chloro, or fluoro;

-{ CHz) pNRz2z6{ = @%n%%ﬁﬂ\tééeis‘éle%@dlﬁ%Qgﬁrz §%h@@taﬂ61wf1érpi%y apply 182 shgle®fbon
(C -C4) al koxy, n tro’i"zd%’NCI\l) -NRzzzRzzs; -CzRzzz, -
S

Yy )NRzzszzs (C~-C3) al kyI -NRzzzC( NCN) NRzzszzs

- NRz O NRzzzRz 113N 3, -C(=NRz N Rzzs;

- ( O)Z ZntC(:I—B 3Alner ézm |Z: Ran 'S % P’Séé?r %%’ ‘Sﬂ raRﬁ}ergé?'f‘%(’f? ”sls%%ﬁscfeé':%ay FHE B1SHG: cnioro, or
- C(=NRzzz) S( C, - @8¥o;adylayd; ; (C,-NY atkgiSOs(1Bfitu€8 ) byad ky 1, subSlifiienOyRare zaid 1€ibstituent is a

=O) NRzzzRzzg, Z
- %?:(z zz )C{ =0 ORnz, P?ﬁ%ééﬁg%@ htP%z Ri %g@\a%ﬁs% %:% (?fapthNRZM % A %f‘ﬁ“dmxd
tetrazol yl, Rz~ (GCahalipd ﬁ%'tuﬁeﬁ GéBé‘h@éﬁtﬂpy‘?h@& eciusep: f@'bh'ﬁ@{r@)@(r@&wlz. cyclopropy!

consi sting essee&ssﬁtueu u»;fo &1 1 édbmﬁ&t wher8RAd saidthuedeis SenBbKstlectedIBFEhS 8 ioqg]
e

al kyl is substituted t| went s independent |y, sel gc;?@d from
group consi sti n§°'§§§%t?sé?ﬂt‘9"yof’ E{ hiE ' orNR | Bor oE RRREC IOk

- (=0 NR~zRzz3; caruiNRCIRD) CRCR;,; B@&% alnii ercmfﬁaF” iprsiepe fHAERY'P 16 1$ @ BdHingd (IC)
fromthe group consisting essentially Rz'a‘x substi t ut ed by 0 to 2
substituents i n4&peihedaiey "%P@E?@E@Fb@w F@h@e”\/ﬂ?r?%”tsﬁﬁﬁ)‘e b~z

-NHRz", -NRz"Rz and, s, @) and Rz' is 116, 124
i ndependent | sel) ect % Br?ﬂzem’&'z @Eﬁ%ﬂ% fEPBh@F §f9“Hg°°Wt'&%§§ﬁ?tFE1 PR ¢ EDRe)
al kyl and (Cz- CE=a)orREhy| ; RANR'EREYri di oNg- vyl mm? Wria#by 0 (I(NOR"Q)R‘“;

substi tuents |n %Bge.sﬁ&ygc%%fas ed g@ﬁdﬁ%@ﬁ ﬁ&@ﬂ@h’”mg E Eb F@bkw:

- N Cs- C,

of brono, chloro, . fl uor 0, Cor A
i ndependent | y sél(lé%tzéfdﬁlf RO @(N@NQN%UB ocﬁ@ﬁbjﬁ(@‘agcésls&r@'i SRIﬁP%‘f‘ "QFC%")'SR’Z‘.

al kyl; pyridyl; f'wzs wﬂér@eﬁ 'lsd!aﬁ‘Yr‘teget 'gblgﬁ%fpwrln 0, th'aﬂ@i’éﬂ Cprgh"zﬁlgg‘h’”;
t hi azol yl; tri az | o0 527 ui nol i nyl; phenyl - and ngpht'hyl; v Lot 25,
foregoing A%dro ré"%u &PVt ed WI NRSCOUBSt i t uentR Rz&“R &=QORs™,

-(CHz) qS(C, - C4) (}ﬂ‘kmmnmé'cpn)m‘éml% an | nt eger sel ect etR'PRMINRZEOMCRYNAVRS4 2
nb d dengs ¥ 8 { 11d B0 1273124,
Nt N RO 2, RN PRI b IR A e RS oS BRI
Hz; Y3 is a bon@RIPRACINBIINRYR'Y, GREBIECN. GRER BeNORIE) R'“ CRYRPOINDRIFHRTE
99/ 23076 - 19 PW&"“W%@*EEN&?‘”&(&%,@ pﬁnber i ndependeek ’g W%\&W\Rﬁme

group consi sting tial
CRzzzC(=0) ORFPzz,C R’:%Eg‘{ﬁ g@ﬁ@&(zﬁ)m é( %NR{ Zetrazglikl thiazoly!;

C(CN) (=0 NRfZZWQ&o@P?n%l%lzéh&n? RRERAS, th.aaﬁmnd@,&&w s@dzafatnﬁg tdez O tsBRazolyl;
ngauQaz(é?ng) St n%ﬁ%@;en ~ dYang&_hszZ”@/e_nézoly ) Cﬁ% Ff_D (thlazogé %#&Rm(umldazolyl)



-CHzC(Y' ) -, -C(Y')CH?-, -C(Y-)(Y,)-, -CH2NRzzz ; -CHz-Y'-;

-C(Y')NRz' e(CHRzzz)n-, -NRz'eC(Y')(CHRzzz)~ ; _NHCHz-; -Y - | CHz- SW'MAY?DOZ-
- CH2S0-; -SQZCHz-, -CHzSOz-; -OC(Y')-, -N=N-, -NHSOz-; -SO2NH ;

-C(Y ) C(Y') N\wQ 992836 =0) O-; -OC(=O) NH-, and - NHC(=0O) NH-, V\herer"/ﬂmmsmd
23 noieties n ~s an integer selected fromO, 1.2, 3, and 4; and mis an
integer 10 selected from1, 2, and 3; - OR said substltuents defining Rza
and Rzb conprise. 15 a menber i ndependently selected fromthe group

consi sting essentially of 2-oxo-4pyrrolyl; pyrazolyl;

2- 0X0- 3, 4-di hydr pzyrl 2-Qx@pdy drosédepy 1185120
2- oxot etrahydr0§ 'm'% g%l'rg' oxf%*t St '%QM Cck i {'1"3?&"%’”7 CR™R ™ (oxazolyl)
2- 0X0- 4- pyri mi dyCR’ 8ﬁ28(02320m5 pOR 'R’ &WaZOl)(AhelCéi nR élewamlyl)saﬁcﬂi "R & (exadiafen,

groups i s substi ggiepako ad%zolﬁ @%‘1@%”“(9{orp4mlﬁ§l?sCﬂr'wpﬁmpeagny'l (%:ﬁ”gﬁar_@ erazinyl);
substituents deflnlng g a rise a noiety of partial Fo Pas
(111A) through (3WIOR" Rndmrglyl)éa'd hstsegv%gfeuna@%g R%&tu@ézfl%?& Ntﬂswenﬁﬁf& ~
S(On "' 3st NNNR~N,N~NRa ~ ~~ R3~s 0 N (111A) (111B) qgllca,,g
(111D) (111E)5 (111F) B33é 2 fR%mbet %Qle‘ied Tims thenarrpRRnsisting essentigig st /™ ‘

, Xxs~R33s ~ X 3s¢@ﬁ355 aho, CEOIFD®: CEDIGR Y tED)NR VPRI IAnd(NRI BK)™, (plobibibd that RM'S
ey Ry LB AN “’e%%%n Pl § e SRR o 111
(111N) (1110 (111P) wNml ‘ake”{\lae"‘é(}‘i‘“i%’#ill )8111Q_) (111R) (1119)

(111T) wherein, in saf par |aI BST AU g is an integer

| ected f 0 d 1, dns 124, 1
R T e
appeari ng i n1® or fiem a@ (f11B)d (211§BP32N6 &, NRFR I%) "{RHQ(FP :th{R)m%\(rY&Rm

(1110 repr esent \RTREBIGRBONHRIICENRTEFE BEIHS),NE7R0r RENCINR 7R
formula (111K) andmy\,here dshe dasheduJ I N€,d N forzgrulz@ (1 é‘ =] resents a
doubl e bond, is NRMSFHERT ndepend¥Rt IGCE NN R om t he NEHR(F s E4) Byt

essential ly of aasmme NOLIS(ERE) BikylamNR OORRONIRARS' NR'ZQEO)OIOINR TRE':  or
dashed line in f 20)%(]#%&%1ziepr esents a single bond, XZ is a nenber
i ndependent |y se ot he group consisting essentially of CR-R33s;

g oup Gonsi iﬁﬁ'ngméi‘ TSRt s Xk ooy SR DA b A GE BRI Iy
i ndependent | y sebrsicatieyd sgbstiried Re Ode & bppMeofiera tar ﬁgoresfgerﬁm mlmay kef2 withorgspect to a

where m ~s an i nLiggefingx@hBA bk b WRIBA R® id attdRgd; 2, XS is a bond or -CH2-; X6
is a nenber i ndependent |y selected fromthe group consisting essenti al I y of

- CH2and - (=0 - R is a member independently selected from the group consisting essentially of OR *4;
SRm; SOZNRmRm; NRmRm; NRmC(=O)R"9; NRmC(Y)Rm; NR127C(=O)OR125; S(O)Ry,

20 where n is an integer selected from 0, 1, and 2; OS(=0),R'% OR'; OC(=O)NR'®R'?,
OC(=0)R'®; OC(=0)OR'®; O(CR'?R'®),,0R'® where m is an integer selected from 0, 1, and
2, CR119R1200R124; CR“9R12°NR127R124; C(Y)R“u; C(=O)OR‘24; C(Y)NRmR’z‘; CN;
C(NR127)NR127R124; C(NOR"S)Rm; C(=O)NR"9NR"QC(=O)R"9; C(=0)NR"9NR127R12‘;
C(NOR‘“)R"Q; C(NR119)NR127R124; C(NRm)NR”QRm; C(NCN)NRmRm;

25 C(NCN)S(C,-C,) alkyi; tetrazolyl, thiazolyl, imidazolyl, imidazolidinyl, pyrazolyl; thiazolidinyt;
oxazolyl; oxazolidinyl; triazolyl; isoxazolyl, oxadiazolyl; and thiadiazoly!; where the recited
heterocyclic groups are substituted by 0 to 3 substituents where said substituent is R,

R'*® is a member independently selected from the group consisting essentially of -NR '2*;

-NCR'"R'®(C,-C;) alkenyl; -NOR'®, -NOR™; -NOCR'R'(C,-C,) alkeny!; -NNR''®R'*.

30 -NNR™R'  NCN; -NNR'™C(Y)NR™R'* _.C(CN); -CR'CN, -CR'™C(=0)OR'"®:

-CR'%C(=0)NR'"*R"* -C(CN)NO,; -C(CN)C(=0)O(C,-C,) alkyl; -C(CN)OC(=0)O(C,-C,) alky!;

-C(CN)(C-C,) alkyl; -C(CN)C(=O0)NR'™®R'*, 2-(1,3-dithiane), 2-(1,3-dithiolane), dimethyithio

ketal, diethylthio ketal, 2-(1,3-dioxolang), 2-(1,3-dioxane), 2-(1,3-oxathiolane); dimethyl ketal and
diethyl ketal,



20 R333 ~s a nenber independently selected fromthe group consisting
essentially of H hydroxy; (C -C4) alkoxy; -CHR~'(Oaq{CH2)", A \/\here{]gMAg @?
i nteger selected fromO and 1, and mis an integer sel ected from 0 rzl
2; 0 3 MAYWwoOP230M® 991 23076 PCT/|1 B98/ 01579 -21 R3~' is a nmandier9s/n1s79

i ndependently selected fromthe group consisting essentially of H hydroxy;
(C -C4) alkyl; (C -Cz) al koxy; -0OC(=0) CH3; (2-C3) al kenyl) and

phenyl (C,-CZ) al kyl-, Rass is a nenber independently selected fromthe
group consi sting essenti aIIy of H; hydroxy, -(CH2)", A where mis an integer
selected fromO0, 1, an E ngg C6) al ky and S%Cz C3) al kanoyl ; where
said al kyl group i s fubsft té?deB?hoa f’lﬁm§ers‘0‘lfﬁpf3'ﬁ Bt %e’qCF?GefB@hH@rﬁ“PLﬂP consisting
sel ected fromtf@@s@r.ﬂyafr@afbgérsdddmg,-e,s)smmmﬁhtbmeiobfmennecd&br&ro or fluoro;
nitro, -NR~'R-", -COzR -OR3; -O0C(=O R~; -C(=O R~"; cyano;
-C(=Y)NR-'R3'"; - NR~G(’24Y5) ANRBMber,indepliRderdy s¥pdRed from NRgrcﬁIb 1Y T Tl gssentially of fluoro
-C(NR~' ) NR~' R~" NCN) NR~"R"; - C(NCN) SR, -NR~ SZR~"; -S(O nmR~", where m
is an integer s@g ed fromO 1, and 2; -NR3'' SQZCF3; 10

-NR~"C(=0) ( O)NR R+5132

1- (NHR-' ) - 2- P’mi dazol y1 : '%E? %er%&l Qe%nts) ?éteurgngbgrﬁg'b%é"’“?%"s'?t'"%tes%F"f'a"éS qf
the group consi 4€i-fg a@ﬁsé@f@ﬂﬂlkgﬂybf(chﬁv)b‘vww dﬁb‘@f)éyc'@r‘kyll(gt@b alkytc (Garfay) aryl;
R~3; cycl opropylangydsd,) ﬁé!ér@@cl?l}’w@er@%ané— g%mbfekb%w&h@%%ﬂ%%béf F@egﬁ&/E%d

fromthe gr oup consi'sting essentia

- CH-NR3R~Z: - C( Y¥rR3d R c:|%@mﬂeﬁ%m@ﬂ@&éséﬁg%wen@mgenﬂaﬁﬂe%@ from the

C(=Z3)H R3" i Sgr@prmﬁdimg bReiRaRd etnl 1y eth] MeHoS di-f 4ramii-fitRorgstaM Bné BidfoSéHidig
essenti al | y @X Cg =0) R3~; imdazolyl; pyrazolyl; triazolyl; tetrazolyl;
oxazol yl ; af&ﬂ%ﬂ oxadi azol yl ; thiadiazolyl; thiazolyl: oxazolidinyl;

t hi azol i d| nyI and i 1da oI I ent |

sel ect ed from t he gr%p éonb‘glsnp?rnad%gg%ﬂﬁg)%%&e% Eﬁqg%%;ub?%%ﬁ'&gfsgeanyﬁ%w of
-R3"3! each R~9 tiydrogeneadBe: i ndependent |y sel ected fromthe group

consi sting essenti al lg%l LOof H bronmo, chloro, or fluoro; and (C--C,) alkyl
substituted by O to ) g ot member BAEPeNdERbh Spiected; figm e OrogiP (LORRSHpG ressentially of

i ndependent | y sq{ye@gﬁﬁenﬁ RO &%exﬂRUﬂﬁdQﬂﬁ%pﬁéat @gete&%ewn AR1Ythed RAY£HaFOB nay
and (C—-C4) alk ted fromthe

‘&ge pen ent% sel e

group consi std ngbeéé"seértﬂgieﬁ‘le‘i ‘Sf‘“‘df‘e "'@@g" ‘Qa‘f‘i'ﬂic" Ry are gitache é foren 2 ‘f‘ THRYereign
R3"" is a nenberoptisradnmenanmg oye sdeitiend Be;ierbatmélémecgromm Neams$;st i ng
essentially of brono, chloro, or fluoro; vitro; cyano; -NR-' R-' 6;

-NR-"6R-" 2, - C(=Z3) RR™ is 3 GenBer Ibdmedeatlmelscté}ofran thmigeztrercossistegmsbmalbnmf

0, oc% O)agch 2; Oﬁ Nﬁmﬁgﬁqg%wﬁmsawzq whg;gINFg %%?E%%ﬂd 5k b'Fﬁ gsgan@R‘”
oxazolyl; im daz*‘@ Fr-Co Rikd 2 i;dpstlttﬁﬁﬁr%xi)dp9|subss'wra§w'm eacaﬁaldtsel@%%m membegy

3n'c\i/§Yeﬁ8gﬁt ?’@ ggf‘ectgi‘ﬁn ghibeted Ef’@ﬂﬁithe B8 Edraiéthgeséntiaty oSb;ﬁoaclﬁT@er&rﬂuorc nitro;
I S 2 1 9. 2 1 127 120.
ond Ca o B by SR b, SR SORNRIS: SRR AR, W R 9g =,

menber i ndependemg®ye -s:eRBQ;t edNR;ORODE -GL)lky!; CONSINR'TINR'ER'Sent | @INON)BR IR,

-R-' 3; OR R338; O Mk~ I, 87 A5,
i nt eger g(sel) ecté@cpgs(r:ﬁc%%w) and 2; NFQ(ZCF%R&& '%3) a'k%:() %%he(bpcmﬁe@m
-C(NR~' 2) R~" 3, -KRRIR=0GRS:) alkylaﬁ@)n(@(chmmwem's @acﬂagﬂtss'eciﬁé framrferfbend 2;
i ndependent | y5 segge &(—@MWW nnwm&rﬁmﬂg tﬁ&%@ﬂtlh@akaylogxazngl Pyrazoly!;

-C(=O R~' 3; oxazol i di n oxazol y i azo razolyl; triazol
tetrazolyl, ~m d&3zoMyte "a?-%'l' G&‘%@Iﬂq;] ?‘M SUbftPHt%?z"tﬂhl%? ﬁ{)‘l’”’"? §G§(‘ézol yl

di azol yi : thi adi azglhy! i di
ovrrorsl: wher o oach BF Bap kel et BERHER T e gr EJ"?'%"@U%S&?%?& g
]E)y 0 t(ﬁ 2 (C, - C2)c,@hJeytloakybupsidy!, pt;@aﬁhel:yl:c s:wazq@:nhmdaznlmldetpmwenwfsoly;sebxleﬁ'aad,il

romthe group c ) : al Kkenyl ;
benzyl ; agd pﬁengpﬁfdﬁl Bﬁ@@ﬁg&r nb%erngl tﬁig‘z ﬁgﬁamgﬁ '?algh%g ?&ﬁ??m t he d
group consi sgpng esseptar @lyl Yenfer Jﬁhepllﬁje('t@' sefeatkd ?rbrlﬁﬂe’ %r&ﬁ co%ltmalegéﬂﬁ%m* of GRS

benzoyl; R~ is a nenfer independently selected fromthe group consisting
essentlally of HBNMdRE'. C4) al kyl; carboxy; ani nocarbonyl (C,-Cs) alkyl

bstituted by 0 1 box
S?cﬁz') ey ool Rl R e P PH g selegied ot BN omeistng Rspentialip gt H

R35' is a nenberC(\f)Bl‘ébend:e#u)DB%el eIcY)uB"‘FR‘ﬁm t OB, groampt"é)om%’is‘t"i NgC(NOR'™)R':
essentially of H (C -C6) alkyl; -C(=Y)R3s2; -C(=Y)NH35; -C(=0 OR S2; and
-(CH2) ~X~(pyridylj where n is an integer selected fromO0, 1, 2, 3, 4, and
to 5, and X is a bond or -CH=CH; and where said pyridyl



noi ety is substituted by O or 1 brono, chloro, or fluoro; R352 is a nenber
i ndependently selected fromthe group consisting essentially of 25[](3q,4m0m2
al kyl (C3-C8) cycloal kyl; -(CHZ)m(C6-C,) aryl; and -(CHZ)"X (pyridyl) where
n is an intayerngyizected fromO, 1, 2, 3, 4, and 5; and X s BCHIBY/OE?9
-CH=CH; and where said pyridyl noi ety IS supﬁtltuted by O or 1 brono,
chloro, or fluoro; R3s3 is a nenber independently selected fromthe group
consisting essentially of H -R-"5; (C -C3) alkyl substituted by 0 or 1
substi t uent hydroxy, or (G -C3) alkyoxy(C -C3) alkyl; 30 R3~" is a member

i ndependently s ds f 110 gl o ik 0hgh. €S Iluy of 115 0273124
car boxy; (C, - C?;( gﬁ{!g i‘!ﬁca é’)g al k&{)oﬁ&?ﬁﬁc# tyc g?ﬂ 'F%? )@E
al kyl substitut &N INR'GR™, GINBRRIR™ R ‘, CISCIISKC 20O R Fﬂ%‘ cm“’@?"SRé’s?,
and R3s' are takemsdts Es ,g:l—,lgéag—lggg—tg / / B 8,5 S124587.2
menber mdependgﬁtI&@ggcf)g@te ?ieomtﬁe Aroup gonqsl’fr%fﬂ\- f E‘Z‘geﬁt?ﬁl IR ﬁ'? ﬁzs
hydroxy, (C, - C4PRaI9F?< NREBEOLREL ed byCR Br NR'SGHERItuent €BmPoS N’ﬁ RIS
i ndependent I g sglReueﬁ@gﬁRﬁzv(gmﬁmeRgf oup consi sting esser@g %12%;4)#&9@@“@%@#24
-C(=0 R~ R 1 (CHZ rrNH )n&OZRB
- (CH2) n( 0)NR3ﬁ§ 'R (“EHﬁ(EBéN‘%%?d:B R“SV' Y60 RRBY' Rlﬂf'dazowl( CipslazPlsM; -
- ( CHz} r nSOzNHC( 5t th@aa,dmgmdzazt&@ﬂ?dub@ma@) ( maﬁn,yl Jsoxasbipr @xéﬂnéz&lylaﬂhlbd'ﬁzelgler

sel ected fromO, e sel ected
fromthe group <WBW§5"§?FH‘5°“8%§%WP?V§F% %}mﬁ)fs aﬁ "?%HS‘%% ‘gfoﬁ%u% 'ﬁ% here each said
-NR""R """ ; andubsNEbdt(s(deeﬁér)deatIylsalactyd! frord he @B®IP corssusanmstmlanquﬂaé’fxendently
sel ected fromthe gr oup consisting essentially of -Rte', -CHZCOZR-' 3; and
-CH2C(=O NRAR ' ' ; R3&Yiis aammngendqpnwp@nmewfr@mt@etgec@pfqoomtmneesmaup of
consi sting esserntiLgldwy ot 1BRR~ = 257 negrzy| ;. - C(=0) (C3- C9)
het eroaryl ; - r@ é;d é)( O?\’iﬁ( 9 ~S Oyglogéu@?r%ﬁm% R C]-l, - NRy' SOZR~' ;

- NHSCz( Cs- C o) aryl Y-,Njgpg(&;d C4) al kyI -NR~'C(=O R~"; and 15

-NHCOz(Cs C,) aryl; Rass is a nenber |ndependently sel ected fromthe group
consi sting essenti aI Iz of NRRENEBN; cyane ,CREAckhmn/ *NogroR/ I*c(=o0RRT, R~' ; and

Consi st ?:'gkZQSé'm*%w@@*@ﬁﬁg%kmggcgggszrky.g@;gge@gz SpaRhe oroup
- SOz ( Cs- C, 0)15ar Y, -C(=0 moand%&é&%ﬁ%ﬁs 0%5 de g CQ%&%% C9)

heteroaryl; -C( O)NR3 "R~ each-a menber
i ndependent ly sel ;ed from t he group consi sti ng essentl aI ly of H cyano;
vitro;, -CXZR' @( =ONR~'"R""; -CHZOH, -C(=O R~"; -NHCO2Ra; and - NHSOZR-~;

AlS 2 menber | nﬁfnﬁ%ﬁ&“‘t | SeBAET o 1 9 000U o esshua > | BRES

pyridy Y o | z 2

Chi B0l vl + phanyr-OmR R RONR R CHahe G Sl A GOEN ke ol

bydo t0d2 sijbstgemawwaﬁd@om%ﬂbsmaaﬁm R~5; Z(-O)rsi?z(mm’a’wsm,-c,) alkyl;

i ndependent % S€ egbg éﬁ@ e group consisting essecrokgzbvgsé&g 1%&

NOR3; N(CN) C(=0 OR~'";

C(CN) ¢(=0) OR " 3¢R’é’M°@@@W=@&R@Rﬁ%C(—0)@n@naﬂ@lY isOor S, - ORsaid
bstit ts def 8 8 t7 b2s,F 220

v U005 v Bots ST REemRRR, PRty Bla PREATREERTIRONR

(1V): 0 3 MAY W O 991 230 8g/

| wherein p is an integer selected from 0, 1, and 2; m’is an integer selected from 1,2, 3, 4,5, and

8; and q is an integer selected from 1 and 2;

25 - OR, said substituents defining R?, and R?, comprise a
moiety of partial Formulas (liA) through (il1), inclusive: -



(I'V) 5 wherein the broken tine indicates a single or double bond, X is
-CR'2R473- where said broken line indicates a single bond, or -CF\’@S WX‘?%ﬁ
said broken Ine indicates a double bond; Xz is -CR sR4"R4' e- or

- C(=NOR8' ) Rawo 9h®r7e sai d broken | ne i ndi cates a si ngl e 10 borrGT/IB98/01579
-CR4"R4' e where said broken line indicates a double bond; R4'z is a nenber

i ndependent |y sel ected fromthe group consisting essentially of H hydroxy;
brono, chloro, or fluoro; and -OR 9; each R 3 is a nenber independently
selected fromthe group consisting essentially of cyano; cyanorret hyl ;

benzyl oxy; -R'"'s; -COZR4's; -COz(CHz)~(C6-C,0) aryl; -C(Y)NR sR'' 6; 15
-C(Y)NR"' s(CHZ) ~(C6-C, 0) aryl; -(CI—|z)"(06-rQ)oQ,,6aryI; rg:nd -{ CHZ) ~(5~—t 0

10- menbered heteroaryl); wherg n is an integgr select Romo, 1, |2, and
3; each R 3 group{ﬂs subgtaltut 0 to 3 stituen ", an h R"3
group is substitu ituent{ R go; each| R4 O§ a —©),

i ndependent |y sel ect fromthNe f ORP° consi ng essen roéfl y of br m’q),“

chloro, or fluoro; cyano; vitro; (C--C6) al kyl®©.(Cz-C6) al kenyl; -OR's;

(C3-C~) cycl oal koxy; @g - NR4" sR@jg) - NRe~sORa~ (ﬁc) S(O R where m ~s @E)

i nteger selected fro 1, and 2 -CO2R4" s C(=O Rms. -S~2NR475R4

- (=0 NR~sRa~s. - CRa~sRa~ S\SOZNR4 sR4~ s; @ CR' SRA76€(=0) NR sR476; -~NHSOZF\’ S;

-NHSOzNR sR "6; -NHC(=Q) NRI6R4" s; C C6) al kyl; and

-NHC(=0) O(C, -Cs) al y h R4 ' is a er i ndepend Ys223

sel ected fromthe grotp£q sting ially |of and (C~ aI kyl ;

R' is a menmber independentl| y sel ected fromthe gro p conS| sf@*r*z ent| al I y

of -R''; 2-oxo-pyridyl; 3-oxo-pyridyl; 4-oxo-pyridyks 2-oxo- pyﬁf“r

4- oxo-t hi azol yl; 4-o0x0; @I peridyl; 2- RS qui nol yl ; @ oxo- qui nol yl ; '

1- oxo-i soqui nolyl; 4- o& oxazol yl; 5-0Xo- pyrazolyf 5- 0x0-i soxazo fyl and

4- oxo-isoxazol yl; wher a f | | ' e

substituents R a ; SON%% 'ﬁgalg pﬁlﬁaﬁlb'gorrﬁ”%%g%gﬁ@'eﬁgI%Hés@%é%f&eaﬁ %’muaﬁg"é andp

consi sting esseriGladre pttaghed R the nogeusef FomDiaz (A(cCaIBCabyarbang| 5, 6and? of &t ppitis-
t 010- menbere r 6

toto- mem 898%01%9 2 (ﬁ‘p@ aengvm@r ?neFHa%ﬁeSii'ﬂe lmgﬁ%@?omuﬁ%s%lléﬁ\gz@g%n%@@é Shgié

group is subst i togaeer dapble bperl, gxaeptisatiR u&@béemarg@rw@s WUg) andiPhwhere said dashed

i ndependent | y sahegpbiested 5 as0viedn@mOsBn @Eaei slecRd feHSEeAt érﬁi' 3 xb .an fnRGBYdeiected

Q?Lgig%l Cgl)hI g?:%r}_‘barryl ﬁda( g 1“%%)@)"‘ %Fﬂgkgﬁﬁsee%\ﬁg*’%mga‘?"& tal | kyI m)l eties of
each of said R9 groyps i ?nlép}%y hid %ﬁ]dehﬁfy g? %Cgedg?éﬁﬁﬁé rTgFo‘dgh%oﬁ?%tﬂSee%?{‘r‘?S@

sel ected fromthe group Bdhsis

hydr oxy; andl( C-CG@N@Hk)(M]Ha) %&thod whenbeis an inthapesetestedfrpmdel.@cd.@dd Ar om
the group consisting ggsentially of cyclobutyl: cyclopentyl; cyci OheXﬁ/ ,
2-cycl obuten-1-yl; 2- %ycﬂ"@d%nt%ﬁmfe%ﬁ“derﬁy E5eqteshisare dhe aroyn congisting essentially of H;
2, 4-cycl opent ad“éﬂm lc(yzh,, and @(:fmnﬂ-mlhexadl en-1-yl; pyrrolyl; pyrrolidinyl;

d| oxol anyl ; im dazolyl; oxazolyl; imdazolidi nyI pyr azol yI ; pyrazolidinyl;
pyranyl ; piperidinyl; sz |§adh£mtmﬂyidepemmlh@élem@d troni thﬂ;* g}bnmbmss{irig essentially of H;

oxat E?Lﬁ?ﬁ'yi oA i%ﬁ??ﬁ%"ﬁ" (i Pl DRI oo RED bsaé&xﬁi AL ¢ ut ed
by 0 to 2 (Cg Cz) 21 b7 R, Shor AodERRRY LOASCRAANHL r@% GkSfo LOmbhe

group consi Stl ng essentia

nl, -CY NR'" SR&sG) angt apd N|51 © w@eanbpred(ﬂetem@cwwe@m\s Iy 'groups gre(supstitutgd by
SI Eol) y: r YR4C( Y) (@ 18 )su@ituK@K% undeﬁln\é)el(t?:%egctlgal fl{%ﬁﬂh@@eupaé%srs@fg\@s(sgﬁttal@s%f bromo,
a az is a nenber independ sel ec r oup. consi s

essgntl al Iy of pHERy P BHgrop iy p rB‘tr%agﬁ %£p§%| (g')ﬂg 9. gc?%%cré«) aly

substituted by ONREQ= G)(ltb,sm)blay&nt-@(qomlepem:(eomﬂomel-e(;md(d,mmlkyhe(grm)plkyl
S o) SRS YerP T ﬁ@é@&ﬁ%a o e 9 ahd-2; Sheofly s ISR,
sel ected from O, <cice)amancm and. V(GG B C(=0)0(CeCag) anyl NH(GCrp any

-C(=0)NH(Cg-C1o) aryl, -C(=0)NR*20(CH,),(C¢-C1o) aryl, where n is an integer selected from 1,

2, and 3; and -SO,NH(Cg-Cy) aryl;



- OR, said substituents defining Rza and Rzb conprise a noiety of partial
Formul as (VA) through (VM, inclusive: 25 (-V-) 0 O~ OO0~/ MNP@%I@TZW

NNNH ~ N NH/ UOOCH3 (~A) (~B) N~) N~) ~ 3 MAY 2002 WO 99/ 23

PCT/ 1 B98/ 019P¥9%23¢/6CI F O\ + O ~ ~~OH N~CH~ Cl OCl i N~ _ CH ecoB9s/@5M \ N
a~N(vVe \ (VQ ~~H31I (VEa) | / (VH (VE) / NRsoo ~H / ~NCH3\ HO

CHS CH ~N, 3 s00 ~F~ ~ NNHz R~ J ~J HOCA3 O (V1) (VJ) (VK) ~~ N1 | v\
/'\ 0O~ ~%,,, ~NNHS\ ~ /NI / N~) NM Preferred conpounds of Formula

(I'A) or (I1B) where R2a and RZb are as defined under 5 ( - 1V - ) above,

i ncl ude those wherein, R is ethyl and Ris Céd g&entyl cycl ohexg/ , . or
(C6-C o) aryl. Q heerr'éfae?‘?’EBe'drdﬂ?BﬂWﬁ@H SHECED RN e Prosp BrsItPBESIeRtaly k.
those wherei n RE,-Cl)Sikyl( SAdZ)CH, 786G hryR wyikre @ilis ar(ikikler séibcted feord € -1 r8) s
heteroaryl), where nis an integer selected fromO, 1, 2, and 3; and, nore
preferably, wherein R®isd tserptbnfnr}depmderplyrse&btad-lfroml the jgﬁbuﬁmensuétmg essfebﬁmly BEHL S

of the corrpound%R ICdéﬂ%lhose 2)%}\13%6% g%etggge%m% 135n ef i ned

under ( - | - I nC I'S cyc ope cyc ohexyl', R is

C--Cz) alk r ef egab
E)t her |)s a }s%bslto i tueﬁt lo?‘/a Qg%’ é’?@&"e‘gﬁ 'éieﬁ;%%pth'es%wdi&g%% Pga Qgemﬂﬁy °f

single bond, m CsCoalkR, "OREAd -BR aﬁfeo na- et sk é‘fpat Ronsrﬁ'% {QRE AR 2Bf
R'3 is cyano, F§fé-dh%thbWi-&%nﬁﬂdNRmC(I:@)mﬁ??hWys CR@WHCH?Whergﬂzt%n@tMél?

15 Ot her specific enbodinents o e o s of Formul A) or )

i ncl ude those viRSCEAAORG; §2p?lén§/ld5su.fb%tE"&iﬂ@bﬂ"%g"vf‘?rﬁ&‘%a” 'ﬁeg?r§e'€@eéﬁ'§2§‘°and
al lgylt t|oreIer;;a\b1Fy epbmtc1-@natﬁ)lzR2t&lFéﬁR”RZbNszwéFr O Qe 2puReF* e e omda?f%c rs”‘g
substituen zaq ere ne repr ) n
R G T s e

5 mikbiyal-0GH A& “lisad w&cmz)mafﬂ eg@reothér wh Sreeger
i ndi cat ed, nmeang, a{eg%rg,ol ‘{‘_QLQEO bronmo or rodo Preferred hal o groups are

fl uoro) chloro an rono’ The term"al kyl", as used herein, unless othenuise
i ndi cated, means sat g8 gthember independently selected from the group consisting essentially of H and
A
15 each R* and R** is a member independently selected from the group consisting

essentially of H and (C,-C,) alkyl,

R?* is a member independently selected from the group consisting essentially of methyl

and phenyl;

R?* is a member independently selected from the group consisting essentially of H;

20  methyl; ethyl; and -CH,CH,OH;

R*® is a member independently selected from the group consisting essentially of H;

methyl; ethyl; -CH,C(=O)NH,, and -CH,CH,0OH;
each R¥ is a member independently selected from the group consisting essentially of
H: hydroxy; cyano; halo; (C-Cs)alkyl; (C,-Cs) alkoxy; -NR??R?*?; -C(=O)OR?2: -C(=O)R*%,
25 -CH=CR™R™, -C=CR*?, -CH,NR®R™, -CH,0R™% .C(=O)NR™?R?* -C(Y®H; and
-CH,NR,C(=0)C(=O0)NR**R?®*; provided that when R*" is hydroxy then R is H or
(C4-C,) akkyl,
each R is a member independently selected from the group consisting essentially of

H; fluoro; cyano; and (C,-C,) alkyl; where said methy! is substituted by 0 to 3 substituents each
30 comprising a fluorine atom,;

or R¥” and R%® are taken together to form an oxo (=0) moiety:



nonoval ent hydrocarbon radicals which are straight or branched noieties
containing fromone to 5 six, preferably one to four, carbon atoms jThepf a0
"al koxy", as used herein, unless otherw se indicat ed, means O al kyl groups
wher ei n "al b Y9/2m76lef i ned above. The term "al kenyl ", as used Arangb$oe1s79

unl ess ot herw se i ndicat ed means unsat urated al kyl groups havi ng one or
more doubl e bonds wherein "alkyl" is defined!7above 10 The term

"cycl oal kyl ", as used herein, unless otherw se indicated, neans saturated
nonoval ent cycl o hydrocarbon radi cal s contai ning fromthree to seven carbon
atoms, preferably five or six carbon atoms, including such specific

radical s as cycl obut W & pcmepesit dersrrientsy selentrsorgm therigroup eqopsistiag yassentially of
used herein, unlgsH: Qéﬁhﬁ{y}/"bﬁrﬁalw rid'laﬁyﬁittlﬂgwyl meﬁl W#rd@r{r!Qéth’ﬁbrﬁy&‘éymkmﬂﬁrumohnyl

derived froman aromatic. hydroca I Si,R0
a carbocyclic m5PRRPIM % ‘h¥i8§Et§’h¥f’é?ﬂ5‘l§‘PR/riy'ndgéﬁd&ﬁ'@mg@ls@{‘@g’w rTEf"é ‘
group consi st i ngroaps eRdepBdaldyphehy eenautkituted By 0 @@substituents R**, and wherein said phenyl

frans-decahy ro aﬁg%ﬂ?%gp%}lvp%’bﬁﬁ%—%g VA LAe] lnc%p%}g&né efgg\ﬁé{ dm R2BYE W

lnapht hal eny eny and 1 YeET ydronapﬁt al enyl
~and preferably ”ea”%ﬂph ’ly!nemgé)r | pegxeho%rg} sér&ﬁe%f R&X“rké’ rougrcongstngre‘ggéﬁ‘ﬁé of’
as used herein, unless o her d, aro

het erocyclic gr e@(ﬁ@)R?on{C&rQiD(?@)Bﬁe -GIFO)REY L H@i%r @a@ en'@reé'azf hartial Ferotuiad iy om
O S and N. Included within this meaning are_heterocyclic groups which are
benzo-fused ring systens and ring systens suhstitef®d with an oxo noiety.

I ncluded within the scope of this definition the follow ng specific
groups' acridinyl; benzimdazolyl; 25 benzodi ane; 1, 3-benzodi oxol -5-yl;
benzo[ b] furanyl; benzo[ b]thi ophenyl; benzoxazol yI'p benzt hi azol yl ;

car bazol yl; cinnolinyl, 2,3-di hydrobenzofuranyl; 1, 3-di oxane; ()

1, 3-di oxof an% 1,3dit h| ane; 1,3-dithiolane; furanyl; imdazolidinyl;

i m dazol i nyl™ i ni dazd"§f&" 1+ i ndazol yl; indolinyl: rndolyl: 3Hindolyl:

i soi ndol yl ; |soqurnolznyl th ... h

1, 8naph t hyr t di nyl ; OXRla dlrs a nlne%go r T%é&énxer{ﬂ%sgl?é&z?d% )Eréezgpupp cﬂs's% essentrlal 9/' of H;
oxi ranyl :  par at ROBZ. njiHR? ﬁONH@@naEHNW th)a\ﬁmmma)zameCHmremmmmre nis an

pht hal azi nyl; pi é‘g%?‘?%lé%'d frof ¢4 gramgld1 pteridinyl; pyranyl; pyrazinyl;
pyrazolidinyl pyrazolinyl, pyrazol o[ 1, 5- c]trrazrnyl pyrazolyl

pyridazinyl; pyridyl ,szg larnaérlﬁuaykndewaém dmbctedomsrh Qrkeybrou,pucsrrs@{mgdésrayrlt.auy of H;
purinyl; quinazaoli

qui nolin ui noxa
Dot ravol i 4t i (ee AU Y Paay 3] Y Pl Vo > St spected oy
t hi omor phohnyl ; zmaaun;yl and tnazol yl. 0 3 MAY 2002 WO 99/ 23076 _28_
PCT/1 B 98/0 1579 Wth reference to the R'" substituent of partial Formul a
(10 of Formula (IA) each RFBE a mérabet @Rem@yiente seleatrs,fedn the gravasoesigting essentially of

attached to the &o%o Q@)omaldryduoer ?@pc,.,wrkﬁ (GVd, PEISly Ol doréniy%é&?&ar trmu&@rﬁé%ﬂﬁ

at om An exanpl e het erocyc X | azof; nd.an exanplLe of
a C9 heterocycl i HRgrPo”% i Wt ui n%(INhag)IN r2I%<arrp %5 %)INRnoan/ &(tﬁrﬁ%z?c 'C(Nra% E)Rgi

het erocycl i cegr QQWMNR”W‘P r-gtncch)ersﬁ” -BHPIL(ES Waéra e is a@m@@d g&fected from 0, 1, 2, and

t hi onor phol i no {? era (]a o0 zgmatr C Iﬁg ghicC Sez2p22s.
whi ch are prefer d‘!é @r]y Rnyl n&ﬁﬂg cﬂq{/ |, ngﬂwﬁ R™
t nazol yl, pyrazi Nr,r(f”crt:e)ﬂ”éz-om)c(—bmBFPR”i* ht @R, -soﬁ%azamzwzgﬁa LHONBIRR?,
A preferred het e&ﬁﬁyé‘d 3. ghé)l”h’hé(“bg%m izused benzene ring is

benzi m dazol yl . ere ‘het'erocyclic oups ‘are specifically recited or

covered as substituentzg, gos |st51ﬁer%&r%m%\qu Qliedred fdth i’he(drcﬁ)p é&hsr&rh&)esééﬂﬂw of

-1 - ), it is understood that all suitable isoners such heterocycl
groups are i%f end@azolvrwezoir‘otﬂa@%ﬁ%ra@‘V'.%a%q'ré 'S(Téﬁ°r¥l PFWZS‘V' thipaiazolyl; ihiazolyt

substi tuegt RI ﬁoxaﬁdﬂ&n)ﬁ ahig2olidhy; %elumh%zor.mldwe? el%cn oﬁsald)foré_gohbIRéi‘C&r%détrltueﬁtbﬁs
term"imdazoly [ 851 M dazolyl; the term "pyrazolyl"
i ncludes 3-, 4- ¥PS tgﬁiﬁth@z‘?)%ﬂ’bs“?"ﬁ'g een " oxazol yl" incI udes 2-, 4- or
SOvapl yl the term i!iﬁsog her mrdgéelhggrﬁlg tl ectéld fr%b gﬂ @aﬁgnsré{rdg esserzr]traﬁ)y of

on. Likew se, in the Ion o uent erm
i ncl udes 2-, 3- dRZRP rNHﬂQd—Cm)@esﬂt@rﬁs ‘aleiynafid(Coe o) amgxyal -like chem cal
structures within theﬁ‘%6 ope of Fornmula (IA) or (IB) may be unstable. Such
structures mdy occur RheFe Papbedidepetetireselgriad Fpmalbn SEPup ForYiRting geseniially BoH:
atom For exanpl @,-cofyeant- (‘(ﬁlz)%e(pr@@l) virleke/m issaiftbddr déiBdledorhy O 24Y and 4 arddShe
possi bl e t hat the hydroxy may be attached to the sane carbon that is
attached to the nitrogen atom from 20 which R extends. It is to be
under st ood that such unstabl e conpounds are not wthin the scope of the
present invention Preferred conmpounds of Formula (l1A) or (IB) under ( -

) include those wherein R28 or R2b is a group of the partial Fornula (I
or(ICb):R9 R3(R1161R116Rt|6dmRsRsbR'5R' ~HO—|25(ICa)(

s I o~ o

I
Ca)
Cb)



O her preferred conpounds of Forrmula (IA) or (IB) under ( - I - ) include
those wherein Ris a nenber independently selected fromthe group g3 MY 2002 ]
consi sting essentially of cyclohexyl, cyclopentyl, cyclobutyl,

met hyl enecyovopepyé, isopropyl, phenyl, and 4-fl uoro-phenyl. pOTgOns/01579
preferred conpounds of Formula (IA) or (I B) 1Lénder ( -1 - ) include those
wherein 5 R is (C -CZ) alkyl substituted by 0 to 3 fluorine atons, and,
nore preferably, those wherein R |s ethyl Qther preferred corrpounds of
Formula (I'A) or (IB) under ( - | - i ncl ude those wherein one of RZa and

Rzb is hydrogen and the other i sspartial mul g ( erein
the dashed |inePBVLlIREY £ s?‘%e?ﬁbg gr}eBg&{ at PR & msﬁtweﬁ?ﬂ?f bg% a%é{éﬂ'&ﬁms
represents a si ngbﬁenbenldselé@eﬂdnethe proed esnseithgassgnbally s bromo Faviom) loa fiordd)-087%;

bh the ot her 1 Laed akiRVBRCIC RS SR I R 0 B et e T S KR IS
attached to the nng gggpRw @E%Enlibgr m@gp@meﬁw SbidcRd o 39&3&5 e%@ﬁggrgsg r?ialal of

single bond and R'3 ~s cyano &ﬁ erred conpounds For mu
(1B) under (5- promo) cm@felctjdeor@ h@d@p eETHCISWaRe PdF aRPIBIENEIeREE fiom 1, 2

hydrogen and t hgn®t her ci, sa,k@xygr QH,Q, ot; amar t INp?2R8Y Mulca féZPZC) -oRer ei gy mRzzszza
dashed |ine attacl}gd tothe rin at,om t o whi,ch, R'3is at.t ached

represents a si H‘éﬁ H‘dﬁ’h‘.i) (GrGake! Iand R' §Rl sC(H%}"@geﬁ CIher HFef%‘rPszszza-

c]?rrpRgundsdoLZ Eormmj*l;:@ ) e)_oymszqRBZ)r’] GMJEU’”)NRmRm S(O),,,EC-IL weleretrh @ssn W@gérlederbciage
0 a an s _hydrogen and, t a gy ou or

wherein the 20 H%’Qhe‘g 1} né" at '%ach (dﬂ%(o%(i#éiﬁ)ﬂ‘@ aBB r‘?oofc(r) 3%%‘5\/{1 gﬁ%)&

i s attached 10epr@cEOINRARET, NGl eNREABD,CM.i s ONRREG=DEXF9MR3Gen;  awrf2R(= O)R%22

e, | Mepenepi ok ael MuLOTHCOB S5 SORShEY, O TREALY o | O

Q her nore preferr ed F@EW?Q%epfndgﬂéMBr\ll@séléc@d fim (He@rodbn&ﬂglgﬁ]g esl‘.enh?llkl of H;

i ncl ude those 25 wherein Ris menbe ndependent |y sel ecte rom-t

group consi sti n§UAYserFPapId (%WCZ&%W oﬂhﬁ'@lSa'dc?‘&'o'ﬁe%’tb?lt“te%ybﬁl QS He X3 Isubsiifugnts
4-tl uoro- phe][lyl indtgﬁenbézl;ﬂ?téé)élbted Ghh @fe g&gp aoibistHep ebé‘eghgﬁi_rdbgﬁh indcﬁrkﬂlﬂdr&leoF\ryC')ﬂM
is a group of p §obTu 222, i s cyano; i s hydrogen; is
-OH, and R"' gg(lJDmF&r i gg\ﬁ((t g;:pect to each other, and R'se, R'sb,
o o0 a0 et AR RS B L L6 B
(1A) or (1B) i nethstietet hydetothsbelityenR Indepensientyyl sele@tehénoaneR’F ditroohaieo uARE?,
of Formula (IA) ,@quzeoI Rirzopel H,qlcpcr(i&égzzvmerel n Ris a nenber independently
sel ected fromthe group consisting essentially of cyclohexyl; cyclopentyl;

met hyl enecycl opr opyl ,eaaﬁﬁw QB&V'R“’ e ydmbe degtnbitdip I<QBBE MM the doud Wstlng
2002 . WO 99/ 23076 - FgT El 99957q9 %:‘F)em fic preferred conpounds of
Formul a (1 A%Cr efﬁeBS‘al?ﬁﬂ C()a yl"m H 1- (1- Cycl opent yl - 3- et hyl -

H i ndazol - 6-yl ) - 4-ox ycl oh

Tr aps- 4- cyano-4- (1- c?/gl opB riyl - Q{Eﬁr{%%ﬂpetn aszuct)’Ft't%ems '?d endeﬂté’xs eé:%:egrfboxy i
c acid net hyl egtogp corﬁssngdessq'mlbn&br@mo ehletooprdinerp] ar@(@t-mlalk)l

H i ndazol - 6-yl ) cycl ohexanecar boxylic acid nethyl ester,

Tr aps- 4- cyano- 4- ( 1- C)pgplbﬁeﬁpyper@egm%en@nﬂy selected from the group consisting essentially of
Hi ndazol - 6-yl )id%é?glﬁ%aﬁ\ﬁﬁ?r H%Méhh)fl @rﬁén@myl tmndazoll thlen p){nmldyl thiazolyl; triazolyl;
Crs-4-cyano-4 cycl opentyl -3-eth H i hdazol - ohexanecar boxyl'i c
aci d; 1-(1- @fcl GH'QQISW' Bheéwy 9z|1d Taphth l; wherem the foregomg grou s are substituted with 0°to 3

H-i ndazol - 6- yl ) sdbstitvesty RF9 bex anamy), S@HCh)rakyByheiddh q 1s an integer selected from 1 and 2;
Ci s-4-cyano-4-(1-cycl ohexyl -3-ethyl -1 Hindazol -6-yl)cycl ohexanecar boxyhc

acid nethyl ester; W is a member independently selected from the group consisting essentially of O; NOH;
Traps- 4- cyano- 44k Qpy 15 EFI ndazol - Gyl ) cycl ohexanecar boxyl i c
acid nethyl est er Q idii’ Z[m cy)c 3hexyl - 3- et hyl -

H i ndazol - 6-yl )cycl ohﬁwgpgr boxylic acid; 15

Tr aps-4- cyano- 4- (1- cycl ohexyl - 3- et hyl -

H-i ndazol - 6-30l ) cycl oh@xapawet baxy! i ¢ acid; G s-1-(1-cycl ohexyl -3-ethyl -

H i ndazol e- 6-yl) - 4- hydr oxynet hyl cycl ohexanecarbonitril e;

Gi s- 4- cyano- 4- (1- cycl\Ohexydnd 3r €tHs¢H-:1 H-i ndazol - 6-yl ) cycl ohexanecar boxyi i c
acid am de;

Tr aps- 4- cyano- 4- ( 1- cy€lisdbong] 0,35, et tWk.- 1H- i ndazol -6-yl)cycl ohexanecar boxylic
acid am de; 20 G s-1-(1-cycl ohexyl-3-ethyl -

H i ndazol - 6-yl)-.4-(1-hydr oxy 1 net hyl et hyl )cycl ohexanecar bonitril e;
Cis-1-(1-cycl ohexyl - 3-et hyl -

H i ndazol - 6-yl) - 4- hydroxycycl ohexanecarbonitril e;

Crs-1-(3-ethyl-1-(4-fl uorophenyl)-1

H i ndazol 6 yI ]~ hydr oxycycl ohexanecar bonitrile;

~ a .



met hyl cycl ohexanecarbonitrile; Traps-1-(1-cyclopentyl-3-et hyI
H i ndazol - 6-yl ) -4- hydroxy-4 net hyl cycl ohexanecarbonitrile; mYMiP?[ﬁ
WO 99/ 23076 -31 fPCT/1B98/01579 G s-4-cyano-4-(1-cycl obutyl - 3 et I

H ndazol - 6- Wwhoeyesmbexanecar boxyl t ¢ aci d,

PCT/IB98/01579

Tr ans- 4- cyano- 4- (1- cycl obut yl - 3- et hyl - 1H ndazol - 6- yl ) cycl ohexanecar boxyl i c
acid, 6-Bronp-3-ethyl-1-(4-fluorophenyl)-1 H9ndazol e,

4-[ 3-Et hyl -1-(4-fl uorophenyl)-1

H rndazol - 6-yl J- 4- hydr oxycycl ohexanecar boxyl ic acrd 5 ethyl ester,

4- Cyano- 4- [3 et hyl - 1-
H-i ndazol -

A-fluorophenyl ) -
6-yl ] cycl oh Xuaﬁe@gp%xmep@wdggpose@tstﬁ?/|fr0@5tf1%rgroup consisting essentially of O,

4-[3-Ethyl - 1- (4N‘d2ﬁongpﬁérij) cldh), TRZRb;, CRIFJEpRIFFFFeBRBXRABHRIBTRY LieN)REI, d

et hyl ester,

4- Cyano- 4- (1 cycﬁ BN@SVCP)%%@HQFKC.LMC 'r?d'é%zcz)?IRm EW) cycl ohexanecar boxylrc acrd

ethyl ester; Ci s-4-Cy. no- ~
H i ndazol - 6-y| Jcycl o Xahet

H i ndazol -6-yl ] c

g A L R G e

MH, PheeSHﬁ:(ﬁ‘f)ﬁﬂarrb;%}yzbl(ﬂ))acmq::(\amz- -CH CH-, -C=C-, -CH(Y'H)-, -C(Y")-;

4- (1- Cycl ohexyl - 3- ét hyl - 1/ i ndazol - 6- yl)-4-hydro %cycl ohexanecar boxylic

acid. 15 The phr@s&(Ypharagtetit caCde)Ca\bbept@t’d}NB

unl ess ot herw sen n

222 S
may be present in the 23 L}Pld(sf\l 0 I‘—'

al +6hsY - as-GiERITeT IR TT), -,
éﬁcﬁ én{el -SB@C @H%'qog HBiaEh

phar maceut i cal | yNa’&-ceW%(Bd e S&%alNkls W(c)p ﬁ‘“"sod‘i"{ﬁho)@al 63%'@)%6 Wt-&@ﬁ(’e@bf‘m-
sal ts of carboxyekeirfe shid, %m&.ean@!; AWRtEQE Bhisdd eons 8l £ 3, ©fand @l £ r9isUMAReger

Q her pharmaceuti cal | ?;
sul fate, hydiPogeriectat

acce table salts of ammp groups are hydrobrom de,
aréd. 2 Q'G’%hosphate hydr ogen phosphat e, di hydr ogen

phosphat e, acetate, succinate, citrate, tartrate, |lactate, mandel ate,
met hanesul fonate (nmesyl ate) and @R tad mmamuisfdemmazg trasy|, edrenssal t s.
Certain speci es of above-desecribed conpounds may have asymmretric centers
and therefore exXi-8t-)in different enantionmeric forns. Al optical isoners
and stereoi sgners of the conpounds of Fornula (IA) or (I1B), and m xtures
thereof, are considered to be within the scope 25 of the invention. Wth

respect to the conpoum%mgér tE&rp%eﬁtly( Le@cteerfrocﬂ En)e grstecdnem@téseéhnb:r;»%fugefm-

the use of a racemnte,

enant i oneri c I astereoneric

gl e
form or nixtur & Her @UPZ°'Y\'he2 e ERgEe- BPVrlﬂB‘?Yhul %O’("I’% g‘8¥dr‘('1“B¥"r’f1‘b}’y af s
exi st as taut on&étﬁahy&bMSpyummnTthetreiy&t Bpyritriyt, BoxesBpydifiddl, | and UZ-Bxd-BpyriieA; S

and m xtures thereof

phar maceut i cal c"ﬁ}‘?{)e&?af

ent éiznventl on f

TR 5. L2 S E 2 B e ( Pop)

type IV or t3e production of turmr necrosi s factor 2(TNF) m a manmmal
conprising a pharmaceutically efQ%@@'ﬂe@Smm%ﬁrﬁeﬁmmg&a@OCﬂTBmejprﬁeeord| ng to

t he above

0 3 Mav 2002 WO 9913y e paia Fpupiasgya) torpsghitadraiusiviied

conpounds, or a pharmaceutically acceptable salt thereof, and a

pharmaceutical ly ja_r,gept abl e career
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The present invention further relates to a nethod for the inhibition of
phosphodi esterase (PDE) type |V or the production of tunor necrosis factor
(TNF) by administering to a patient an 5 effective amount of a compduhMAY 2002
accordi ng t owde/abwve- desecri bed conpounds or a pharnaceuti calplcy/1B9s/n1579
acceptabl e salt thereof. Accordingly, the present invention also relates to
nmet hod of treating or preventing a di sease or?%ondition in a mamal in need
of such treatnment wherein said disease or condition responds favorably to

i nhi bition of PDE4 or production of TNF and is a nenber selected from 10

t he group consisting essentially of asthma; joint inflanmation; rheunatoid
arthritis; gouty arthrryhs rheumateid spondylitis; osteoarthritis; sepsis;
septic shock endot oxi shock; graptnegative SepSi S;gab 0Xi ¢ shock sy Rer one;
acute respiratory distr syndrone rebal mal 3Li@; chroni bst rlickive
pul nonary di sease (Q@E bncludrngqas hrma, chr ng)%bronchrﬁ8

pul monary enphysens; srlrcosrs pul myhary sarcoi d&si s° bone_s pth

di seases; reperfusion injRify; graft 8% vs host readtion; alﬁograf
rejections fever and al gias due to bacterial, viral or fungal |nfection
i ncl udi ng i nfl uenza; cgzﬁ@xra secondd to i nfect 6" or mal i gnanc§'P)

cachexi a secondary to human acquired i mune deficiency syndrone (AlDS)

AIDS; HV infection; ARC (AIDS rel at conpl ex); keloid formati ons~scar
tissue formation; Crohn' s disease; ul eratrve colti s resis; multiple
sclerosis; type 1 di abgted mgllitus; giegnnune di gpet®s ’2>systen1 s
erythemat osi s; 20 bronchj++ psori aSsi echet's ; anaph Iac oy
pur pura nephritis; chronic glonerulonephrrtrs |anannatory bowel éase
| eukem a; allergic rhrn &Js and derﬂﬁtrtrs conposrqﬂ nrsterrn

said mammal a therapeutrcally effectrve amount of a t erapeutrcally actrve

conposi tion of matter r, U

optional 'y together wﬁﬁgﬂ b %gg%ﬂﬁgutr cg%n@ 'ﬁé“ﬁg ggfae afr Faeérm{dn@mp gnd 12%
The present i nvepariabhormmulat(WB). nriepaintegern ssleatep ramrad eand alpadiaifposila (1B6); ﬁrmthe
the pr e?/entl Oﬁl Ogashécﬁﬁiegl‘éﬁﬁeaﬂfﬁg ﬁth@mﬂlaﬁlﬂ@)?%u@ﬁ@n@?fmﬂ QltrlF‘; mnyaﬁ‘f{ aﬁ@)%érg&\fr?a
especially including as . in a mammal , conprising a therapeuti cal

ef fective anmpuntd %*%Qoﬁﬂﬁﬁﬁﬂﬁ@tﬁﬂﬁordrng to Formula (1A) or (IB), or a
pharmaceutical |y acce % e _salt thereof, together with a pharnaceutically
acceptable carrier th ' S°30 This |nvention further relates to a method
adri ni stering to ZVSQ%* dhioniie GERR DS BB Ry e T IRERIN, oS pcublé
(1A or (1B), orbedphamembetitdapandeptyssiscted érbﬂnéhesgrbmp ctohestegfessehtrallpaf@R%C&?"’
the present ipvepréOnLy '@;@C‘(L%QRQWOW%&US!@ shid Irrterrﬁ%rtnngéﬁl'.’!) RPRYER b gl

one or menbers selected from'the grou i seases and condi tions 239,
consi sting essenPd| Xys gmempsr ""dr?PF'Eﬁﬁ'&tsﬁ'f*?‘e‘?jf’%éf?e%°lﬁ’r?6"5‘5t09 gssemtiglp O R B
991 23076 -33 PCTER*BIB/ HETRIRBNdi tions conprising' joint inflanmmtion,
rheumatoid arthritis, rheumatoid spondylitis, osteoarthntis, inflannatory
bowel disease, ul ceraki ke roambiet insepentienty satectdddirans thi @roap lonsdistisg exbertant oftG(sZ°);
and Crohn's disee&ﬁ g xﬁﬁﬁprratory di seases and conditions conposi ng:
acute respiratory it ress syndronme, bronchitis, chronic obstructive

pul monary di ggase (CORBL, réen\d%?’nb‘éﬁeﬂ&’enﬁ?éer% franrtﬂ@grauptae@m {dsSerBA of -(CH)m
pul monary enphysena, an i COSI'S fectious di seases and conditi' Q
conpri si ng: sepsW@me§Eﬁ?"@wgﬁﬁﬁﬁde%ﬁﬂbpd&ﬁ%i%hock gram negati ve sepsis,
toxi ¢ shock syndrone, fever and nyal gi as due to bacterial, viral or fungal

i nfection, and infl uefz52 ﬂ;gr ine di seases and condi ti ons conprrsrng

aut o~nmune di abet es, stentc Iu t vs. host .
allograft rejections, n{?ﬁ Bingerd #g?“g& d Seﬁgg(?? tggg?gﬁﬂ cqryisting %ﬁsﬁi’t@ o '89'2'
rhinitis; and (S?NDCheN drseases and conditions conprising bone resorption
di seases; reperfusion injury; cachexia secondary to infection, nalignancy,
or to human 28qui red Rimme meatbrt nesRepdentin srientes fromn BR) growm pensisting essentially of H;
i munodef i ci ency hydrdyySc(-dl )\Qkok;ﬂf@@ﬂ’m’)ﬁ(cﬂ{)mﬂvﬁﬁeg% ﬁrﬁ@g&@%&t@&‘ﬁ&#@gm and m
kel oid formation; scar tissue formation ype 1 diabetes nellitus;

| eukem a; wher ei ﬁaséﬂt‘iﬂe{:%ﬁ‘ﬁ?tﬁﬂnﬁ"%ﬁ'rﬁ" 2es an inhibitor of phosphodr est erase
i sozynme 4 (PDE4). 15 Especially inportant anong the above-recited di seases
and conditions which nmay be treated or prevented using the conpounds of the
present invention are the inflammtory di seases and conditions and the
respiratory diseases and conditions. Anong the inflammatory di seases and
condi tions which are especially significant with regard to successful
treatment or prevention using the conmpounds of the present invention
conprise: joint inflammation, 20 rheurmatoid arthritis, osteoarthritis,
C}ohn S drsease and i nfl ammat ory bowel disease. Anong the respiratory




consequently, result ~n a degradation and decline in the beneficial and
necessary performance which characterizes the normal and proper op%raampﬂm
of said body functions. These pathol ogi c changes, both with regard™to

ti ssues or WQB0®WNd with respect to body functions, 20 espeRCEIBIg/OI3TOl ude
| nproper repair of the above-di scussed earlé stages of degeneration and
decl i ne. Reaction Schemes 1-4 below illustrate the preparation of the
conpounds of the present invention: 0 3 MAY 2002 WO 99/ 23076

PCT/ 1B98/ 01579 -35 SCHEME 1 R z R Rs, \ NOz ~\ NH2 \ N=eN-SC(CH~)3 R ~1 ~

~ ] - I V C02H V OOzH 411 H6 1 \ ~N R~
/OCH~/ 5 H/OZ/C N VI |CO\Z/| J\34\ N%?mﬁnge’%p?:?/dgrﬁﬁ Sg%ﬁfﬁfl frﬁ“ﬁ%gﬁﬁﬁcﬁ”\‘s\'s“?ﬁ }?ngl‘{a#{tfl N

0 ~/ N N IX R kxR (SCEIEEYIACRC,) Rikoxd; \ONEB)CH,\(CNEY alkenyl, and-ptlenB(ORC,Ddikyl-Br
gr XLl R I ~NBr / \ XIVXR BT XI ~\ \ N4 Br / NRXV 0 3 MAY 2002
WO 991 23076 - 36 SCHERE® B zRmemnberNhdepadaily sBledtefRrol the groblp Nomd®dting essentially of H;

hydroxy; -(CH,)»A where m is an integer selected from 0, 1, and 2, (C,-Cg)alkyl, and
5 (C,-Cj) alkanoyl; where said alkyl group is substituted by 0 to 3 subtituents independently
selected from the group consisting essentially of bromo, chloro, or fluoro; nitro, NRMR™,
-CO,R* _OR¥% _0C(=0)R*®%; -C(=0)R*%; cyano; -C(=Y)NR™R*'; -NR¥°C(=Y)NR*R™",
-NR¥C(=Y)R¥% -NR*°C(=0)0R*°; -C(NR¥*)INR*R™' _C(NCN)NR*’R*': _C(NCN)SR*":
-NR¥°SO,R*?; -S(0),,R*, where m is an integer selected from 0, 1, and 2; -NR**SO,CF;
10 -NR*°C(=0)C(=O)NR*°R*"; -NR*°C(=0)C(=0)OR>**; imidazolyl, and 1-(NHR*)-2-imidazoly!:

336
R

each is a member independently selected from the group consisting essentially of

R cyclopropyl substituted by 0 or 1 substituent

independently selected from the group consisting essentially of R¥®°, -OR*® -CH,OR*°

, H, bromo, chloro, or fluoro; cyano;

-NR*R*2% _CH,NR*R*2 .C(=0)OR™®%; -C(=O)NR*R*% _CH=CR¥®R**; .c=CR**; and
15 -C(=ZYH;

R® is a member independently selected from the group consisting essentially of H;

-C(=0)R™%; imidazolyl; pyrazolyl; triazolyl; tetrazolyl; oxazolyl; isoxazolyl; oxadiazoly!;

thiadiazolyl; thiazolyl; oxazolidinyl; thiazolidinyl; and imidazolidinyl;

each R*® is 2 member independentiy selected from the group consisting essentially of-
20 -OR™® .NR*R*Z and -R**;

each R** 1s a member independently selected from the group consisting essentially of
H; bromo, chioro, or fluoro; and (C4-C,) alkyl substituted by 0 to 3 fluorine atoms;

I each R* and R*' is a member independently selected from the group consisting
essentially of hydrogen and (C,-C,) alkyl;

25 each R*? is a member independently selected from the group consisting essentially of
-OR* and -R**,

R*?is (C,-C,) alky!,

each R** 1s a member independently selected from the group consisting essentially of

bromo, chioro, or fluoro; nitro; cyano; -NR¥*R>®; .NR*R¥? .c(=2%)R**; -5(0),,R*® where m is

30 an integer selected from 0, 1, and 2; -OR*?% -OC(=O)NR*’R*? _C(NR*?)NR°R*2
-C(NR¥)SR™®?  .OC(=0)CH;, -C(NCN)NR*°R*Z _C(S)NR™R*?, -NR*2C(=0)R*’;

-C(=0)R*’; oxazoly!; imidazolyl, thiazolyl; pyrazolyl; triazolyl; and tetrazolyl,



R~- XXV R NI ~~-NNHOXXVI 7R NI ~~-NNOXXI | OHHCO5-a R NI ~~NN
O XIX 5-b RgR, oMgX 7-a HC SCHEME 4 XXVII R~ 1 R XX 1 | NCI / Ncgj\lnggmN
NHORz p RXXIIl NHz XXIV 5 rc~rnB98io~s79 3 R O\ NI ~~N H-CO -~

XVIT1 4 The WEPB¥#ifs in the schematic representations above aREl/IR9fOEY7@d
usi ng Roman nunerals in consecutive order, §;%[ti ng with Il These Roman
nuneral reference nunbers are ~ MAY 2002 WD 99/ 23076 -37 PCT/I

B98/ 01579 not necessarily related to the Roman nuneral s used el sewhere m
defining the conpounds of the present invention. Unless otherw se

i ndi cated) R and R ie@cﬁ Res E%%érh@gr@%ﬁp@ﬁ%%él@%?@@rﬁ%@ gtrnrh Iciﬁg)%lpg%sg?tia(l:l)éﬁf

el sewhere herein. The preparation of ou or mul™a

be carved out byvé@nagensor (¢ e Byl gubshiated py01de @ Bvalin@atoms one or nore of the
synthetic nethods outlined, m Schenes 1-4 above and the exanples referred to
below. In Step 1 of SeReRe &2 TEBOE NBRA0GENY salgtier BIM S aRMPLOPYstingyassentiallys of
avaihl gbl E from krnon;]w; cgmiggr:z}ﬁ; gd:(_waoﬁé“prqe@mmw?; es@),,qg“aﬁw m‘qgg?jﬁ Pteger
met hods known to those s ed i.n a3 i tLated undeg. standar
conditions o nis?'fa%{‘?‘?g((%J"ﬂm(éﬂN@§T1’—12")'Soé.{'1’%@%Ja anc'lé(f\‘?rléJS estflg(f"gndsvi-t'%‘"ﬂeﬁﬁét PRFe
of Formula Il i-sNommeY®widted in Step 2 of Schenme 1 using standard 10

hydr ogenati on nmet hods (H2- Pd/ C under pressure) at anbient tenperature
(20-25C) for several eacuR¥’ &2-méntenindspententipseiedtettfran theqoomp@ondstio§ essentaly af

V. In Step 3 ofp&chgpgyds. t F’ﬂm 104, nzai c.,ac| %I I i X
reacted with a b%sé gﬁ?ﬁéas’ Jgng urg]’ c%tralzagfli'atﬁ géﬁ%‘dé&gé ﬁ‘eggisowgot%téiizﬁyf(b?\@'dazr?g g
gent |y heat ed urpzofigia.| yhiagplgiyl. visexazqaiie gxadigadivbn thidieeelyle masphohindl:| eertidnyh

| ower tenpersat Urp%efaashﬂyénd%%?ﬂ%ﬂﬂwéré Eth &l s Felaute%Qg?ﬁ‘Wélle'?dﬁénéng‘oubQisVé@Ss%(uted by O
e

After about 15 m nutes reaction mxture is slowy transferred to an

t
appropriate contf ﬁé?ozhﬂlfyélgrﬁboscr ushed ice and a strong acid such as
hydrochloric acid. Thaereactign mxture is stirred ;or 10-20. m nut es_ and
then added, at anbiert teRPaFRMEEPGently SERHET AMJRe AR sAnsistipg essaptiplly of H.
thiol in an apr ¢Ci@) s}, ERC;) aleryl; dsnzglt bradmdlenetiite reaction m xture is
acidified to a pH of 4-5 through addition of an inorganic base, preferably
sat urated aqueous NaZR}j3s aagmeintehénderenderity rselrttzd from the gmbp comsdtigpesetialyatf H;

anmbi ent 15 (C,.Cs) alkyl; (C,-Cs) alkanoyl; and benzoyl;

R*" is a member independently selected from the group consisting essentially of H;
(C..C,) alkyl; carboxy, aminocarbonyl, (C,-Cg)alkyl substituted by 0 or 1 carboxy,
-(CH2)mC(=0)(C4-C¢) alkoxy; or -(CH,)m(Cs-C1o) aryl, where m is an integer selected from 0, 1,
and 2;

20 R*" is a member independently selected from the group consisting essentially of H;
(C1-Ce) alkyl; -C(=Y)R*%; -C(=Y)NH35; -C(=0)OR>?2 and -(CH,),X'(pyridyl) where n is an
integer selected from 0, 1, 2, 3, 4, and to 5; and X' is a bond or -CH=CH-; and where said pyridyl
moiety is substituted by 0 or 1 bromo, chioro, or fluoro;

R*? is a member independently selected from the group consisting essentially of

25  (Cy-Cg) alkyl (C3-Cg) cycloalkyl; ~(CH,)m(Ce-C1o) aryl; and -(CH,),X (pyridy!) where n is an integer
selected from 0, 1, 2, 3, 4, and 5; and X 1s a bond or -CH=CH-: and where said pyridy! moiety is
substituted by 0 or 1 bromo, chioro, or fluoro;

R*? is a member independently selected from the group consisting essentially of H;
-R¥%; (C,-Cs) alky! substituted by 0 or 1 substituent hydroxy, or (C,-C,) alkyoxy(C,-Cs) alky!:

30 R*' is a member independently selected from the group consisting essentially of H:
-R*®; carboxy; (C1-C,) alkyoxy(C-C,) alkyl-; (C-C,) cycloalkyl; and (C,-Cs) alkyl substituted by
0 or 1 -NR*R™",



20 tenmperature for 1-3 hours. Addition of brine to the reaction m xture,
followed by filtration, provides the sulfide of Formula V. In Step g?ﬁw 2000
Scheme 1, the sulfide of Forrmula V is converted to the correspondin

i ndazol e carwoM9ksweaci d of Fornmula VI by reacting the sulfideeci/tBlBenrsad a Vv
with a strong base, preferably potassiumtent-butoxide, in dinethyl

sul foxi de (DMSO) at anbi ent tenperature. AftéP-25 stirri ng for several

hours (1-4 hours), the reaction mxture is acidified with a strong acid,
such as hydrochloric or sulfuric acid, and then extracted using

conventional nethods. 1|n,St e%MS of Scheme 1, the jndazole car boxylic acid
of Formula VI is conva&fednd t%%taE%rfP%“é%MPrﬁUC@s@% 6:IH21:orrruI a VIl by
conventi onal nethods own to those s g LI %J 'a I n Stﬁrp 6 of Schene
1, the conpound of Fd?fmuf& VETHE"EeRFEEHt eﬁ?'ef‘ﬁ? BAZHNS PRYP SPEEHND PoseRiEMag iy
of Fornula V| bwdﬁQy S(Obp@@kylrvgbstrhmecew erort10s,tmatmveent¢mna|hg aal togbdri rﬁmependently
condi tions (st ron | vari o I g n Yo,
catal yst such as o rom the ;??‘f” %an?étbél e&gﬁﬁﬁ Oq ﬂ a¢)IrRartydrofu an
(THF), N-nethyl p&@htzbleH@l(?@ﬁe or (@HmaNHQHCbRrram d@H()MB at -] EFOINR*R™;
hi gher tenperat ugg_, %’?.@)ﬁggmiaor (@hR4b, ,@Rﬁoﬁ&hrsCH F@(ﬁl‘aw ap Clg Fﬁoug,sd

In Step 7 of Sch ound "of “For rmul'a " VI I's con\ferté

correspondi ng al &hMSO@”FHfP(XOH?heMP WHee 'S 35 "’t‘f@ﬁ"\ﬁ@fﬁ:‘ie@fﬁ%m Onk2hb@sd ’knovvn to
those skilled in the agt for reducing esters to al cohols. 0 3 MAY 2002 WO
99/ 23076 -38 PCT/ | BOg10 18 AomBrRer didapsngently elepiad) femi th afoup Eprsistacesserabuefit:
use of a netal hydchdeylr siug -NRg*RIEnind -RREYCAS,) bikéddyium al uni num hydride, m
a polar aproptic solvent at a | ow tenperature (about 0C). In Step 8 of
Schene 1, theo al cohol Rfis Eotembermindeendentixsetticted drotnahd dreurcainsigtsn @8sbintigly of -R>°,

al dehyde of For mJ a6, ¥ent i onal net hods known to those
skilled in the ark-'a?—%gR e‘%ﬁdq}mg( bﬁr\éﬁ?& dation 5 can be effected through use

of a catalytic amuntgef .t n S
N: et hyl ror phol e o dF £ eREL P RRO T TERAR] SoRnEL SraRCePUERR easertiaty o

1625 (1987), ﬁrrcaﬁﬁyd%@ws&rawm CEPYFerabpigroant h@r@é’ne @ftr@MRé‘eR“‘semﬁe
2 provides an al itd: rmrtzowe wm;kaﬁf-wnsegaf -CRgarinaHebden el -NFOrPEIIoIR ¥, add
Step 1 of Schenme 2 Ee C())g%ound of Forrmula XI is nitrated using

convent i onal i trN'a‘f:’O@( o) ®¥ndi ti ons (nitric and sulfuric acid) to provi de
t he compound of Fornmulse X | the vitro deri

Formula XIl is reduce t%amember l%eg@nc?engy se%c%ﬁ‘rqﬁ@%r(‘ﬁ S =einitie %’”ﬁreﬁtenﬁq‘w@ ng
t o conventional eyebdoatboxyrformyl. tC(=0 s?eam;ll(@t -Cadkanoylt he art. Preferably, the
compound i of Fornula XII is reduced to the amne of Fornmula X/ Il using
anhydr ous stannous chRGris @@emperdpienpnipaivasisctapiresn the oy veisisting rsisentiglly of cyano;

et hanol . In St ep.Ng*O%*'Sches®,@,-Ch ngam rg@z@; c O())é,t;rpl a.gkblr¥s 1ocEORELE] LAl
to the corres&ondr ncg i ndazol e of Eg}ayq? %A kgparing t he correspondi hg
di azoni um f | 6or of 6T RAELhReteiRRnd - n "’IﬂSe ganr c Reactions, Vol. 5,
Wiley, New York, 1949 sxp Q8- 206 II wed . b n fer cat al yzed
cyclization as descri®B edgrdn& 's e""cgar % |H%ep¥n &% éo r°E?n\é?rqs'S§rig
1063 (1984). | n Ssemaly offH;Sybmomeit, -cmzﬁyracra@rm‘r%f‘hecamo@m)a?“ FYHBOLRE:
XI'V iis pertorned ﬁéshﬂgoﬁim”dard met hods known to those skilled in the 20
art, e.g.) strong base, “pol ar aprotic solvent and an alkyl halide, to

provide the N-al kyl at RQ’s Q%nganﬁdeeénﬁnryméleaewom e ﬁétﬁ)ocoﬁsr&fng %ettﬁmy &f p)InBﬁ
conmpound of Formul a i's subjected hal ogen exchang %Pé‘nﬁ‘tyo yi ng

al kyl 1ithiuf? str'enh%tgvlrp'mt'w' "r'rd?%ivum'e“r'npvamts’art 'é!laZ%MrPGF”Yé ag%r 'wa%reﬁa%t‘s
THF, at |ow t enpefsakiwgodps BRGbdtiatei®) C.to MsiibatitiertsR Yeor b 1 putsfiesnt @4, f ol | owed
by quenchr ng wwth DMF at | ow tenperature and warm ng to anbi ent tenperature
to provide the 25 al dghisde nteoﬁpoud&beodenﬁy)rsetedten rom Behgmep Borislstings égsantaty vhe;
preparation of a_ goarpoylgsof yu I h Wn 10 341
(I'A) or {IB) V\A‘]EI’EII’]&E@.OI’ @rgbgw ﬁrﬁr‘g}l@ézt 'Cﬁw% ?@)d: L“gl?)l
of Scheme 3, theCHNI¥RY GCWEEENPROT at“h@(c&)ﬁ(p@ Bt" F@# mula X is converted
to an approprr ate Ieavr group, such as a hal ogen, nesyl ate or anot her

| eavi ng group®faniliar ‘g°t$rose skilled in 30 the art, followed by reacting
the resulting conmpound with sodiumcyanate in a polar solvent such as DV
to provide the conpound of For miboR s¥idisubdtituef@t agfinidg &F, sha REemprisetdhe conpound
of Formula XVI is reacted under basic ooy éfipertis! Painidie (0Bt -hyl acryl ate or
rel ated derivatives depending on the Rya or RZb group to be added, in an
aprotic solvent such as ethylene glycol dinmethyl ether (DVE) at high
tenperature, preferably at reflux, to provide the conpound of 35 Fornmula X~
~; In Step 3 of Schenme 3, the conpound of Fornmula XVII is converted to the
0 3 MAY 2002 WO 99123076 PCTI| B98/ 01579 -39 conpound of Formula XVII|I

usr ng a strong base such ‘as sodi um hydrr de and a poI ar aprotr c soI vent,

o R A~ o, T e ~



hydrol ysis to the correspondi ng carboxylic acid of Fomula XXIl using a
standard nmethod of 20 hydrolysis, such as using aqueous sodi um hydrp nggpzmp
a polar solvent, or any of numerous existing hydrolysis nethods kno

t hose skil | 0923076 as described in T. Geen and P.G M Wt s, PEX/BISO1570Q
G oups in Oganic Synthesis, 2nd Edition) JoEn Wiey and Sons, New York (
1991 ). The synthetic steps described for Sc the 3 are analogous to the
synt heti c nethods provided for the preparation of corresponding

cat echol - cont ai ni ng conmpounds in PCT published 25 applications WD 93119751
and WO 93117949. O her conpounds of Fornula (l1A) or (113) wherein one of
R28 or R2b is selected fromnmoieties (10, (1D, (IE) and (I F), can be
prepared from ogeior) nore of the intermedi ate conpounds described in
Schemes 1-3. In particular, the al dehyde of Formul a E or the keto conpound

of Formula XI X can be used to preparexyarious onpoupds of Formula (1A) or
(IB). 30 Any of the various RZe or RZb noieties of féormulas (1C, (ID),
(IE) or (IF) can be introduced into one or nore of the internediate (V)
conmpounds referred to above using synthetic nethods provided for
correspondi ng non-i nd4¥£8i%® anal ogs in PCT publ | shed applications WO
93119748, WO 93l 19749, WD 93109751, WD 97 WO 931 19750, WD 951 03794,
WO 95| 09623, WD 95| oé%%m W%@F'ﬁ@%\"ﬁs'“ &8y ?%’8 and WD 95| 09837. For

exanple, with refere e BRarSt ch t he c xyl i ¢ agi .
Formula XXI'I can be rﬁ/e g ¥ fe Sa' Ibé%?ﬁ Fne i d'éat?)s %S'Rﬁizp 99’[’%5/36"
-40 PCT/ | B98/ 0Xbaken Fﬂarlmna@smouble bq,ndr eductl on with various rret al hydrides
in a polar solvent as descrl beq i.h Exanp , eferred to below and in

accordance with synt R6tis cCREI0BS - mfoQG‘ 48 Bt -cwhere spo hekag e indisetay @l single

anal ogs in Pl pahkios ked”RODLAGELdiOBISKeR R ihGiddidsQNudabieBess VWO 931 19747, VO
93119749 and WO 951'09836. Further, with reference to Step 2 of Schene 4,

the 5 carboxylic aci k% isRonsube .rké%béndem SBRCEO MYRI th€drdup chRdistifd EERARMNG] RY
carboxam de of Formula XXV thr Oﬁ%{ Lsion to an internmedi ate acid
chl ori de using dUﬂR?@hPF°8Wa?h'°§§rﬁf 98“ ods, and then reacting the acid
chloride with ammoni a i a;aarotcsov amde
Formul a XXI'V can be peragggr e ouegrk'lndr"a en%?m% sge%}e{ Eorﬁ‘gm ouc?hﬁons'a'ag eS%nt"”my of
i nter nedi at e wi tdyancardyensnain; rrbmyylm' sBCHNEELR " AR EHaE(E1CH) Ayl t €(YINRTRYS,
conventi onal t k e h

1Te! gﬁgﬁRa’ng"(& Lhene. ekl )nd:eé,oﬂa(;\,. rane &Hag;(fﬁ g rﬁaqaéee%%tefa@yn

in the PCT p §176ns’ ref ef er conpound

Formul a (1 A) or Whem nisan inteopy %ﬁ?&ﬁédmf“r%rﬂ tzhé"q ?rt%’rcﬁﬁjl &l’%’pdbﬁ%ﬂﬁﬁ’ddﬁ’ Oto3
Fornul a Xl X m acesttlenistfi’ syt daeh RE® groidio sibsftite bee dr f bsttaynt REPondi ng non
i ndazol e anal ogs in the PCT published applications referred to above.
Conpounds of Fornul a ¢dchAR*Gis a(dn&)nbanh&ieaéndeﬂZaelecteMbmitt& grouynéonsisting fes gEmtidly af
Formula (10), delt n pares Lr

ket o internedi at éorB? CEF?OnﬁrI %,Q QaﬁB 6}1&@ (iﬁ 'ng'kgﬁ ?sééh é‘t' ’) f%cmlkoxy
di i sopropyl a2 neNRHf'a”ﬁpwaPoab’? e$<o¢nﬂso|wruen¢tm Issandihteges salegted fome 06k ae@;@ -CO,R*,

Nphenyl tri 1 uor oppidiudrsul f onagpdmegodescri hqdoj di@ﬁﬁfs publ i SERTRIPHD INFABRON
WO 93119749 for cor,ge%(ndl N qgn i ndazol e 75anaI ppounds of For mul

(1A) or (1B) whefB TREBEQNREM | s xNHSRRRS: of wﬁngﬁ br il a-NHGFONG! R™,
(R4) is hydr ogennHarb) K, T f &%); ahd -NHEESIIRC oC,) alkiz H, can be 20 prepared from

the keto internediate of Fornmula Xl X through reaction with triflic
anhydride in the preserper‘Gfarat REY lsiaamemafi ingepeadgemtly obleaeue dorh\the gatp i consistihg

the resulti n? ”ésfsler%ar? o"f“|-|t Pno((bne | phOSphI ne) pal I adi um and car bon
nonoxi de in ?1e prese or amne to provide the nethyl ester

compounds of Formul a ﬁ‘bﬁ% Q'f\er(\tielrv’ ndmﬁg Iiﬂsé'-l%c?ed(f’%ﬁ) thbﬁrouggg-g_s@ é@g@ntgwaykm;
ester conpound can be hydrolyzed to obtaln the corresponding Carboxylc

aci d 25 conpound?-Bye- @fﬁ'@l' ®?W@V§1¥hﬂd’é? -BYTidsl FrexpsPUTab: ﬁ}?d‘?‘%ﬁ‘!a}@}"s“'g’i&’dhp%gy' 2-oxo-
sodi um or pot assiuB X 4LIAGY! NoxRUSRBHSY IPElbaxaidlyR bLaxBygasdi sAdko-isohdd

I; and
synthetic nethods are further descr 4N PCT pu d applicatio
ST 10740 1 or  cor F-eETERBFIN HF SEOAUER R THEyE SR DY B L o Xémn .

(I1A) or (IB),gan bepaparedfromt djate, co ound XL ¥s.
in accord wi Pﬁ synt hefi ¢ feTHOH '"ge%egg?rﬂl ge@geru] fgocr)? the 35 rgl)’ GOREY Pﬂ)ess?guhy or R
i ndazol e anal ogscyanoit@Hap(GatGeleet] aRCH Cita)pldt ba@mn@eneéffeterml)t vheib@vie.an integer
Conmpounds of Fornula (IA) or (IB) wherein RZ, or R’b is a noiety of partial
Formula (1C), R "5(R5) is hydrogen, and R'(R) is hydroxy, can be prepared
through reaction of the internmediate of Fornula XIX with an appropriate
reduci ng agent such as |ithwm borohydride, dianyl borane, |ithium alum num
tris(tert-butoxide), or sodium borohydride ma suitable non-reacting

sol vent such as 1,2 35 di nethoxy ethane, THF or al cohol. Conpounds of
Forrrula (IA) or (IB) V\,hereln R2a or RZb IS a 0 3 MAY 2002 WD 99/ 23076 -41

1 Al /M A =N T — ~~~\



30 of formula XIX follow ng one or nore synthetic nethods provided for
correspondi ng non-i ndazol e anal ogs in PCT published application V\@23 M
93119750. O her conpounds of Forrmula (1A or (1B) wherein R28 or b N R
noi ety of FovowbaséC) and R'~ (R) and R'5 (R5) are taken togecTaBssams#=R'8
can be prepared fromthe internediate of Forpula Xl X foll owi ng one or nore
synthetic nethods provided for the prepar ation of correspondi ng

non-i ndazol e anal ogs in PCT published 35 application WD 93| 19748. 0 3 MAY
2002 W O 99/23076 PCT/1B98/01579 -42 Compounds of Formula (1A) or (IB)
wherein RZa or Rzb is a rmieté of F rrrula%éaé:)é gan be ﬁ @ red fromone or
more of the int PREEH ed 2&Perr¥Y W66V cHOUR'S SiRst ity sypstuents
internedi ate of RFOrnmul a XV, followi ng one or nore synthetic nmethods

provi ded for the pr epar ation of correspondi ng non-indazol e anal ogs in PCT
publ i shed appl i cat i o™ WG 9ENDD BRZRenBeriDsaBiUIBILhe JEUOBNISH2 BssehBDINOG| 0886
and WO 95I 03794, u r pul ) (@

noi ety of For mul’a “%E ggﬁcaggangfe@r%dmyf\o& éélF@n y\,h(&m g?t"le%;g(? E‘ggﬁnﬂl a%g%@
fol | owi ng oné orCfe akafoyk yherpsaip é'kﬁﬁqﬂ‘jﬁl‘sOfrﬁam%@d’ '?orgf?LIPé IpFUspavted Pof tod
correspondi ng n@ﬁ‘bs’tn‘ﬂ@:ﬂ@Wd@p@ﬂﬁé’r‘tl(}’g@leétéh e tr@tg%ups;laﬁast@@aggeﬁ@aw 8Msroi chioro, or
95/ 09624 and WD 95/ unds of Forrmula (1A) or (IB) wherein RZa or
Rzb is a noi ety flggo %?’ﬁ\‘EM a"ft@FO@é{‘ﬁ"Vw be prepared from the bronoi ndazol e
intermedi ate of Formylg@ XV e in e, or e, synt heti c net hods provi ded
for the preparati onn}j%‘ t'he? Eﬁ%ﬁy'ﬁgﬁa?‘%at'yca? %%‘?oim%é'?ﬁ gioHR Fgn s 8@%“5‘%’ BET
publ i shed appl i epddbatys PEoSnty() AyAahexCR-8diddOBR-3-ya rteyieh&ntenO96, 24 cyclopenten-1-yl,
Particul arly, preferr ds - of esent i npvent r ose. . _
repr esent ed By RerrpanEAERAR S5 o oRh AR byl iy b “migeeryiy,
15 H. O~ (I-r) (kaZplylimidazetidinyf. ovrazeid pyrazpliginglt Pysanyé frineridiny owvpdoxadylomorpbelimvl a
(1-ir) is descr '1btetﬁhi'aﬁyl tHbEwB:%ﬁonF?ﬁ Bt ¢@| 55«%@9@1 %xz?z?hyl lsBxdzﬁwaB%la%?lsde e

to prepare said conmpound in accord NGE W th ynt hesi s net descr 1 bed

i n above- depi ct @dad%fﬁ‘é'rr‘éhele S?RH S?,ar’f’e'?*re @“pﬁﬁsHﬁ“ﬁ‘?dth@t%% &G YYPo materi al
for said nethod the c¢cQgupound ed a n bel owrecited

20, and represent ed fﬁ/ amnidi ?ej’de ?&?ﬁ?&eﬁ!némb '@f%?%e??"ﬁ'ﬁ%c?ﬁ??&t'a% O?R'l
depi ct ed i n 1Bor nNO}-&) élkyl;f)é(b@@@ ama:yyl be (QxGpalkyed, i NC2HNRERIPdancer M, hearny!;
synt hesi s net hod i oNe- '.c d e Schenme 2, and
Schene 3, and asé(ng( al&%%f 3 Ygg é’ﬁaﬁﬁ& atn dc&ﬁgb??g%ylkxarrpl es. Anot her,

preferred, nethod of
represent ed in the Fp Q@QE%HQer%’eQenﬁQ%@gé&%gg%}?ﬁgﬂ% Su%%'lnﬁ Eﬂﬂg S%qhaug%ﬂeﬁyl

fol | owi ng synt h@8d Byrdinmewpers eachsyf £3 R'S” GOyRS iSugeiteadlyi Gle d suestiugats indepandentiyf
t he abovenenti onrgdctpd %rﬁ&ﬁe@oumbmn@éssmew bﬁbﬂwosétﬂdﬂo abMsR; desch kg thydroxy;

preferred CorSpOLée C?falkgxr}e r\ﬁi{‘ﬁﬁw ndI g&)% rE(‘b where mis z'a\r/mElntgger selected from 0, 1, and 2; and,

YisQorS;

J - OR, said substituents defining R?, and R?, comprise a
moiety of partial Formulas (VA) through (VM), inclusive: -

25
(-V-)
o]
O x\_\_\ f({ /\(J)\ )0]\ / /N\J=j\/NH
N‘<_(O N NH (r'f N” “NH
©io LT Y

(VA (VB) (vC) (VD)



H1I1QN~-R R 1 N2----r ~--~\V\\RH\RI / NNF~~F~N | F\ R-
NHz F/ F~ RXXVIII SIXROHX XXXV R CN3 XXXII CNR R ,_pH@I&:r)' /I N°
NHX\ RXXXIVNC XXXIIl 5 HOR N I \''\ nRse~ XXXVi 5 As ill tﬂé{d&u,
the startinyva28p16al of Fornmula XXVIII is reacted with a hydP&Z7IBes/eis79
Formula XX1X and the in situ product of Fornula XXX is heated w thout
separation to yield an indazole of Formula” I, which is in turn reacted
wi t h di cyanocycl ohexane of Formula XXXI1 to yield the cyano- anal og of said
above-descri bed preferred conpound of Fornmula XXXII1. In Step 1 of Schene
5, the compound of Fornmula XXVIIl is treated with a hydrazine 10 derivative
of Fornmula XXI X and an aci d, prﬁfeF'abI y ammoni um acetat€, in a solvent such
as heptane, tetrahydrofuran/ tol ugne, or |ty] ghe, or a~mgjxture
of two or nore of the fgregoigg sbl/v ts, fireferably H ol en@ﬁ' t o] provi de

t he conmpound of fbr gl a | XXX. 1 §"ge era”) (heotconpdund of °For rrulugm{%n_g@&
not be separated Bq(l ?@ed fr ot he yeaeti on m xtureyvc)n Stefl2 / Schgne
5, the reaction mxxtur nt ai ni ng the{‘t;orrp f Formula XXX 15 is heat’ed
at a tenperature between about 75 C and about C) preferab et ween
about 0 3 MAY 2002%W0D 99123076 - 44 PCT/|1B98701579 90 and1120 C_for a
period of about 2 hours to 48 hours, prefefédbly 12 hours, to provi d¥"t he
conmpound of Forrmula XXXI. Alternatively, the process of Step 1 of Schene 5
may be acconplished using a&sﬁb'-t f the hydrazi derivative, such as the
hydrochl ori de, hydr@bripm de," mesylate, tosylate 5 oxal ate salt of said
conpound, prefera e nesyl ate R, whichp eacted with a base, such
as sodi umor potagsium acetate, .} sol vent _such as hept ane, 0

t et rahydr of ur an, x"y ves, toluene, “or nesityl ef or |-xture of two pr
nore of the foregoilg oRIs(Ments, pref erably tol . Ifl:?qep 3 of Hchélime N5,
the conpound of Formula "XXXI is tre€ated with the coap d 10 of | a

XXXI'1' in the presence of a base QuicHsas 1ithium bi a(trimethylsilyl)am de,
sodi um bi s(trimethyl silyltyam de) potassi um bi s(M¥i net hyl silyl)am ddVyK)
l'ithiumdiisopropylamde, or lithium2,2,6,6-tetranethyl pi peridtne,
preferably potassiumbis(trinethylsilyl)am de~JAxg, sol vent such as

t et rahydr of ur an, @ eng, xyl enes, preferabl uene, at a tenperature
bet ween about 25 C_&nd.- 25, C, preferably ab&u &

hour to 15 hours, pre'f%rigji;/ hour to provide conp of/lLFqsﬁuI 3
XXXIII. In Step 4 of Scheme 5, H‘eg:?ﬁ@nd of Formul a IINis'tr
with an acid such as hydrochloric acid ydrobrom c acid, sulfuric acig
p-tol uenesul fonic acid, ngylanesul fonic acid, or trifluoremiyhanesul fonic
acid, preferably hydrochloric acid, in a solvent of the Fornmula XXXV,

i.e. )”Ff 2- IOH \Zﬂger teith%jfe‘rr@d ic&naoimlel@éfi nbaﬁluémAyecbrlruB)%g?e,Rigrd ﬁgaﬁalaklwbﬁnetawﬁ&br
as net hanol , et hanol , propanol, i sopropano refera e ol , a
Lerper at ur e’ Bet Wadn) (PReveaieeils Bose BpEp Bl o sl @t 1t dmspaRaiie pshoyt o
for a period of (G-diguryL.t o 48 hours, preferably 14 hours, to provide a
conpound of Fornula XXXV. In general, the conpound of Formula XXXV need_not
to be separated or i Stieatpederfedmorphiends eddiofrovia HiAX onr(B) indudettagseswhdreisdtiEnis
5, the conmpound._ r )5;()_% i\Set t i i ;

as toluene) et h}/(lghggg? g}[al)lea,qy'di i sggggpt&ﬁ%eﬁ%%&?@%?ﬁ% éh}r?‘ t? ébﬁ? y%pig%éﬁgi semggeh
di chl or onet hanefropOet. @r &9|13yandoMorEmEeteratly. wherginfer & Riyeay! BeRyidart-Yabout 0 C and
50 C, preferably anbient tenperature (20-25 C) .for riod of 1 hour t,0 24
mours, "pr o Rabl y 6 REH1S STEBIRY PHRC ETHBRE OB AN S Y Bl R are
particul ar ver sieoBbefitd triver S\ n§ hasdesthak whelerfeisTycltment! aaycdresdylort is & tdy) alky!,
reactants

preferably ethyl, one of R?, and R, is hydrogen and the other is a substituent of Formula (IC)
where the dashed line represents a single bond, m is 0, R'™ and R are in a cis relationship to
each other, R is cyano, R"*° is hydrogen, and R'" is carboxy, -CH,OH, or -CH,C(=O)NH,.

15 Other specific embodiments of the compounds of Formula (IA) or (IB) include those
wherein R is phenyl substituted by fluoro, R' is (C,-C,) alkyl, preferably ethy!, one of R?, and R?,
is hydrogen and the other is a substituent of Formula (IC) where the dashed line represents a

single bond, R 1s cyano, and R'™ and R'™ are both hydrogen



30 suitable for obtaining the preferred cycl ohexanecarboxylic acid conpound
of the present invention, is illustrated below in Schene 6 Oxmmhi(@ﬁ
WO 99/23076 H XXIX-A N MsOH ~NHz 1 Ol \ NaCAc, Toluene F ~ F I'- 0
ni.i PCT/ 1BY®Y0V280% -45 SCHEME 6 H1 N N\ | R~ 1 \ \N | F RCNB9841579
XXX-A XXXl -A CN XXXI | -A KHMOS. Tol uene tOOC CN 3 i) EIOH, HClo \ \ |i) H70
CN 1 ~NN4 XXXV-A'5 CN |1 \~N N Et OzC XXXVI"2A-NC XXXI I 1 -A i) f-BuOK, MeOH
u) H0 I1l1) HCO HOZC 6 /~MV 11-11 Schenme 7 set out belowillustrates a
procedure to facilitate the handling and purification of the indazole

i nternediate of Formula XXXI which is described above in 5 reference to
Schene 5 In Step 1 ofheSteRentald’, as Weed PRIGIR oniess fotlegyipa INGICKRK| Meapst flugwt sbloro,

with an acid, SMSrlﬂoan_soocm’d’ﬁ'@&Fé&rﬂa%,ng‘u?ﬁgér@(ﬂb&r@.rdhl@roéhl’:l bfoof Uri c acid, _
preferably hydrobromc acid, in a solvent such as toluene, xylenes, acetic

acid, or ethyl acetati® tgmefaypbby dsed urrm, wilest dtaNMES Shdidaedl aNGing Gsafuren O
C to anbi ent tenmperature, (20-25 r ef er abl anbi ent, tenperature, to form
a salt of the c'gﬁ?%%ﬁ hﬁqrgfgbroﬁﬁ"i’décc)am Iafe,sr\?\ﬁpe{troég%n 4RSS IOTPE 9 o

used to prepar esit, pefesatiy oranafod, cabantatoneeni on of said acid. The salt may be
separated and purified according to nmethods famliar to those skilled in
the art. In Step 2 ofheSemeiakoxy". aheseddietein, gnlessmtkanviee] ingigatkd troeank ©-4likyd groups

base. In this s§fsinidiGradkine@boiae conpound of Fornmula XXXVII1 is treated
wi th an aqueous base, Such as sodi um hydroxi de, potassi um hydroxi de, sodium

carbonate, sodi um bi ¢y BEN@lkEny!" P RES hetBh GARBONRE Rise PlICHRY, fthd Msaturated alky!
bi carbonate, 15 preferably sodi um h%;grox ol vent such as hexane,

ide, in as
tol uene, di chl of"8YRS{MRYREOTER MOGHCYNS Ponds BFren Rlkvhyg defiRgdabaYR yI et her, or
et hyl acetate, preferab t.ol uene, at a, tenperature rangi from0O Cto
anbi ent t enperat ure f%ie}ég @)c!éalgﬁeiaéruﬁﬁq bernﬁ‘bi"g?f‘fscf? 'ﬁgé{{gﬁ?ttg?' NS Saturatedy
3 MaY 2o00r WO 9828818 cyclelBydrocarbon radicals containing from three to seven carbon atoms, preferably
five or six carbon atoms, including such specific radicals as cyclobutyl, cyclopentyl and
cycloheptyl.

The term "aryl”, as used herein, unless otherwise indicated, means an organic radical

15  denved from an aromatic hydrocarbon by removal of one hydrogen, comprising a carbocyclic

moiety which is a member independently selected from the group consisting essentially of

benzyl; cis- and trans-decahydronaphthalenyl; 2,3-1H-dihydroindeny! (indany!); indenyl; 1-

naphthalenyl; 2-naphthalenyl; phenyl, and 1,2,34-tetrahydronaphthaienyl;.and preferably
means phenyl.

20 The term "heterocyclyl" or “heterocyclic”, as used herein, unless otherwise indicated,
means aromatic and non-aromatic heterocyclic groups containing one or more heteroatoms
each selected from O, S and N. Included within this meaning are heterocyclic groups which are

) benzo-fused ring systems and ring systems substituted with an oxo moiety. Included within the
scope of this definition are the following specific groups: acridiny!, benzimidazolyl;

25 benzodioxolane, 1,3-benzodioxol-5-yl; benzo[bjfuranyl; benzo[blthiophenyl, benzoxazolyl;
benzthiazolyl; carbazolyl; cinnolinyl, 2,3-dihydrobenzofuranyl;, 1,3-dioxane; 1,3-dioxolane; 1,3-
dithrane; 1,3-dithiolane; furanyl; imidazolidinyl; imidazolinyl; imidazolyl; 1H-indazolyl; indolinyl;
indolyl; 3H-indolyl; isoindolyl; isoquinolinyl; isothiazolyl, isoxazoly!; morpholinyl; 1,8-
naphthyridinyl; oxadiazolyl, 1,3-oxathiolane; oxazolidinyl; oxazolyl; oxirany!; parathiaziny!,

30 phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyi, piperazinyl; piperidinyl, pteridinyf;
pyranyl; pyrazinyl; pyrazolidinyl, pyrazolinyl, pyrazolo[1,6-c]triazinyl, pyrazolyl; pyridazinyl,
pyridyl; pyrimidinyl, pyrimidyl; pyrrolyl; pyrrolidinyl, purinyl; quinazolinyl, quinolinyl; 4H-
quinolizinyl, quinoxalinyl; tetrazolidinyl, tetrazolyl; thiadiazoly!; thiazolidinyl; thiazolyl; thienyl;
thiomorpholinyl; trniazinyl; and triazolyl.



PCT/ 1 B98/ 01579 period of 5 mnutes to 1 hour, preferably 20 m nutes, to
provi de the conmpound of Formula XXXI SCHEME 7 R R H X\ \NI \ \NWMAYZUUZ
Base F ~ N R R The conpounds of the Formulas XXVII1 - XXXV111l nay have
asymmetric c¥PII®R3B6at ons and therefore exist in different enai@l/HI®0OIsCo
forms. Diastereonmenc m xtures can be separated into their individual

di astereoners on the basis of their physical 28 heni cal differences by

met hods known to those skilled in the art, for exanple, by chromatography
or ' fractional crystallization. Enantioners nmay be separated by converting
the enantioneric mxtures into a digstereoneric mxture by reaction with an
appropriate optical | yWbe’tefel?%‘C&@tE?)ﬁpoEH?a“tue&“ §f Partig| kashge ('Cgéfﬁ:a’f'a‘t'? My arig8). the

di ast ereoners and,-comeRfdcydi@grotp &n.be Ritsbhed ahd Q- Cfs)fw(yldP&Jp\Hy@Uﬂ}ogen or, preferably
di astereoners to the corre pondlﬂg Fure egant oners
FEPTE of Afade

i somers, incl udihG LBy W&y%ﬁrg?UBAsaigtaF%ﬂe?’? a"a‘?’@mp'e R4 Co
consi dered to beepascyciofgraupés qureght Examples bi mom-ardroatt heterodgdiaplospscane perodinyg
t he above-identif Y, re r ring
the above.r eq t dipendny AbBRAAS BERARRAR ST BB CEEERS, oot RE G

i n copending pr cmwmw as srefese¢ PES| PYRNYI, emdaeztyl 2aytimdinyk eynazs)y!, thlet pydezinyl,
PC10004), filed NoveygbrRy 4hlenjy9%3xazw9l' 4B thigzoly NGO pRRIE RleBEI R Srolyn vﬁi{;%ﬁ&é&%e
inits entirety. Pharmaceutically acceptablé acid addition saits o
conpounds  of t hibenzene SR S BANZIMEIZAMe) but are not limted to, those formed
with HCl, HBr, HNO3, HzZS04, H3PQ,, CH3SO3H, P 20 CH3C6HASO3H, CH3COZH,

gl uconi ¢ acid, tartar{Rerabpigrocyrlt Brores ag; speciicalvsigeiad fir CovRrgdyas substiuents for the

Phar maceut i cad | yoapo@atorbbraurata) omiiE) usédri s| qf it shaderaegotmnds soifablk Moters of such

i nvention of For or exa le R3] 2R9, R9
2 bydr ogen, | ndlerE ool 2t o b e (LB spmugap i et R e
cal ci um rragnesnerm ‘trearoiph inalnglesi-, M- or @ihbeﬁﬂyhetenpr'lmmlsdinmqwes 2-, 4- or 5-imidazoly!,
Nnet hyl gl ucani n , ol h

di et hgngl am ne. E{%%r‘ﬂ %)nl'gﬁdggponﬁ{gé%epd%{r}l@% ft’éﬁ"\e cura |'\r/"e'u‘jers 2~ 4-or 5
prophyl acti ¢ tr exaspdfitthetermnisoxazat dicludes 3eds 65 S-ivxarolyl @sagesenof Likevdssnprothed
of Formula ({5A) dffinikdnBt suEtitdenPRET, (HRGEH bﬁn@WMcl@d‘e@QDt:%a&'a; ya@t thereof (the
actwe conpounds) are generally in the range of 0.1-1000 ng daily for an
average adult patientCergn "kgihar bmederdiuakhdnaddl sthuztueds viRRIne &%p&b@&rﬁula (1A) or

enerally contaipp fromO0.1 to 10 of active c nas bl e
ghar maceﬁt i cal l )fn% g;teé‘ﬁglgbl?/e#%l sgggf’reﬁg}a?’ |°\é?”r \"%5 e&g% gélgg)atrogl,s a?%?@ﬁ%!ﬁ%ﬁ?
adm ni strati on aametcatbor atotny Far éXamplet Wieere BRrig € ,«fs) Dkyl substitdidd hyhydenxy di is gbssible

~ 3 MAY 2002 V\D /tl‘?eg'r%g nyI m§)7 be R”Irééd t@%@ Q.fgézgm&%& |§§ttarcﬁ%'ﬂortﬁequtF§uT atom Jrom

i ntranasal or |n
a0.1to 1 %Y vmwchs%m@ndénltmo B? am%@dﬁmS%wgﬁtéwleﬁpmowdw@ ecrtmxtwetnewewe
actual dosage W@ prdskhtifventddst suitable for an individual patient and it
will vary with the age, weight and response of the particular patient. The
above dosages are exepilefied cadiipotitie ch FermaRglA} as@B)uitiert(er inglade, thadk whe@PLR?S OF
be individual i ance dosage ranges are nerited,
and all such dog‘?ggs% §8W$Ee§aﬂélgﬁr%ulao( ﬁL&Xﬁ)t his invention. For

adm rnstration to humans for the inhibition of TNF, a riety of
conventional routes may be u,§,efd I;(,r:\cl uding orally, parentiermgpPly, topically,
and rectally (suppositories)’ general, the active compQund will be

adm nistered orally or parentI(wa)at dosages bet w¥e t rROS, 1 and 10 25
ng/ kg body wei ght of the subje to De treated per day>~Nyrekerably from
about 0.3 to 5 nglkg. Howeveyws/ Spre variation in dgsageHd,J necessarily
occur depend,fng on the conditiop (?f the subject being treated. The perscm:)
responsible for admirnstration "1 ., N any event) determ ne the 1 b
appropri at e dosewhes for partial ﬁél"ﬂﬁadlﬁi) Rsuﬁ]dé?:t egpegialliwhare RISds -@Hh @rexeis witherespect

conpounds of t helRizek BfHer; IdAY Gt ;saam ¢6rﬂ1ul%e(l@;§“ﬂ'm sn'e‘r erd'ﬁl5analF@Wearebmaep%&énuy
general |y be adm ni stered in an adm xture wth har maceutical diluent or

carrier selected8icted HOBYAF 8ropR CPM5IStinggssetialy qfd'dt @"bf Chanthf=s tGrhEs ehyl.dmeepyl
st andar d phar macsndtibagl practi ce. For exanple, they may be adm nistered
orally in the formof tablets containing such excipients as starch or

| act ose, or in capsules either alone or in adm xture with excipients, or in
the formof elixirs or suspensions containing flavoring or coloring agents.
They may be injected 20 parenterally; for exanple, .intravenously,
intranuscul arly or subcutaneously. For parenteral adm nistration, they are
best used in the formof a sterile aqueous solution which may contai n other
substance; for exanple, enough salts or glucose to nmake the solution

i sotonic. Additionally) the active conmpounds may be adm nistered topically
mhen treatlng |nflannatory condltlons of the skln and thls may be done by

o o = ~ - o e




0 3 MAY 2002 WD 991 23076 -48 PCT/1B98/ 01579 The ability of the conpounds of
Formula {IA) or (I1B) or the pharmaceutically acceptable salts thereqf_to

i nhi bit PDE4 may be deternmined by the follow ng assay. Thirty to focbtglMAY 2002
grans of humemodisogs ti ssue is placed m50 m of pH 7.4 PCT/IB98/01579

Tri sl phenyl rnet hyl sul fonyl fluoride (PMSF)Isucrose buffer and honobgeni zed
using a Tekmar 5 Tissum zer (Tekmar Co., 714% Kenper Road, Cincinnati, Chio
45249) at full speed for 30 seconds The honpbgenate is centrifuged at 48, 000
x g for 70 m nutes at 4C The supernatant is filtered twice through a 0.22
mmfilter and applied to a Mono-Q FPLC col um AéPhar maci a LKB Bi ot echnol og
800 Centenni al Avenudthepipestesied GRIPPOURESFf Famuia (149 8B UNdRT & - bdmcf“pﬁﬂ‘ﬁﬁ%ﬂhwwé

pH 7| 4 tT“ tS/h F’l\/BFsI BUhér@ber lﬁdéphm&nﬂ)akﬁedtﬁd frorftl tﬁéngmﬂpecdnslsm@efbséﬂlaﬂiypﬁf %ydldh@xylt
sanple to the col um, e sequen
washi ng and el utci’%‘ﬁ’egé'nﬂclﬁ’gﬁ‘tg %&m‘eé%cyﬁ?f’??ﬁyi ??pf(’r’i’élr%}fg’( 0% %rﬁf’&?'g'g NaCl

T T kS b el R R g e
hydrol ysis ard tH*\es(QbCk)lalkyl sobstlaltddrms\ﬁ/rto Phting ﬁthmblandrmférep@feraw thoseawrhereio R is
inhibit that hy ysis. Appropriate fractions are pooled, diluted with

et hyl ene gl ycol %E Jn1 ethyl ene glycoll5 m of enzyne prep) and 15 stored at
-20C until use. Conp%lﬁ@%éiérf‘ed%ﬁrﬁ&lnﬁﬁgf Fdimalh AR E'rY(i%%hﬁéP(' de lﬁdi?l}@@os@fwh@rem

concentration of 10 mM and .diluted 1:25 in water nmpound

DVBO). Further $8¢1PAR e[ 5riydween 'T‘ﬁi’d‘@e |°W%‘%"’DWB@ Pppaété?hf@\'ifé"ad@l Wf&ﬂe'” the
concentrations. dafiRdiihd@achRne ansaitohatdnoB whith RN isaltsakd tphRetS a difBle bohd.
duplicate the followi ng are added, in order, to a 12 x 75 nm gl ass tube
(all 20 concentrati Olmharpeefgred@nmamnﬂhef Harmath (mpmmtunaetrl(@nS) ihdiude i sa vhaigin

tube). i) 25 m Sonpaan % r.o n
7.5 Tris buffer b | R d&hgy?%ohé% bnd ?E \ﬁfgms gf %’r{né‘ a)%‘rz’ ‘?ﬁk?fre"?me
enzyme is prei ncdaﬂaﬂdmb attachsyi tb lhqglngvaafmn gtem towinpeh Fﬂn naaé@)wedr tepresardsca siogle bond

tubes are shaken.apd:glaged in a water bath (37C) for 20 mnutes, at which
time the reaction Is stopped by placing the tubes in a boiling water bath

for 4 mnutes. Washi ngih&rdt@fed(d@mpoutis oﬂ;olmMa (1A) or (IB) under é mclude those wherem

4- (2- hydr oxyet hyl erazi ne- et hanes |c aci d S I M naci
8 Sy LA [ onh ol R 5 R RoBaT A ChPh S gtk ol B Frgide (onwhesn B

applied to an AEEsr@Ghm@ﬂfacﬁtemltblm nﬁ@cawbcaohtdmmommrm‘l“esaudehéa refdesents22dhgle3inhd,
Marcus Drive, Ml V|Ie Wy c?ro 11747) (boronate affinity gel, 1 m bed
vol une) previ ousT? i b W th washing buffer. [3H CAMP is washed
VO 997 23076 FCTTT glggl tp%'ﬁ)&é"eg%g'f’ gl 8 %”'?'Ag?ﬁ%c?g'lt"a%qd' o ke 2o
vortexing, 1 m ¢ of Re AR’ Srhydeoeriansithe Sthsr 512 giormef parkal |F6'r'?“4q W)owﬁ'fﬁe'& the

?Ul tabl e vi 3éod \RERDNRE atbidfed® tHatrR r}gcér%n dtethio Wi M1k Qt[hcﬁed]repreééh%raaﬂﬁblém
test conmpound - average aver m (.contr o era

(bl ank) 5 I Cso i8S%eR n'é(?y%&’eg’hﬂ% offcEMET f"gﬁp%‘gj 'g' 8“(5%r%ﬁy’ﬁﬁ' ‘hﬁ?‘%lsf"ég
50% of specifi c dsyahtiallyysfi ©OHf-CHIPH GANEH)OH; 36]-53)@NP-C(¥0¢3(&1—IQ1 -C=p)@CH O3, and
conmpounds f or t ﬁ(ﬂt@{] ceutl cally acceptable salts thereof to inhibit the
production TNF arnd? séquent |y, denonstrate their effectiveness for

treating disease i nv%mw.qorub@ M&%&%b%s% FIJNFul.-,l &A)s&qvmun ert(Ng. {ﬂhb&%ﬂ&

invitro assa 10 Peri pheral from human "vol unt eers
collected in? tnwe@'fed'ﬁ &rr?rf@%@wei@f@eﬂdemé{cfweedm tthRs’ﬁuQﬂnﬁﬁmgc@lsF@'ab’r ef

i sol ated by FI qupbma@wpp@m dyorheagl, bhd amu&rbiisaa»yma‘n@oaw; edrle B33 an@eﬂzi s

are resuspended oncentrati.o ¢el | e 1
pre-war med RPM r(yg@ﬁ?'h?’}?a{'heg&%%sﬁ%o X B?’&%ﬂ'@‘“‘(aﬁécn) Eefs© ?1@ % fﬁﬁ"?ﬂe" R
Monocytes are pl-@HedndRland R'Gre b it rempett © eath btherdndR1',, R th‘éL" and &', are

celI's are incub aéacgamem%z (‘e?e/ V#ﬁt\é{%@@d&éﬁ% % gﬁﬁé cm%tlvgd % (‘-ﬂﬁgl o? @%ﬁ& r

the plates for nour's, h trnme non- rent Pe 1 enove

gentl e washi gg. Test ﬁ%malmo(.mmmﬂarm%w mme)ﬁelq@éim&ée wn*aﬁewppe" ib éthy?\t 3- 4

concentrations each and | ncubated f hour I s added

appropriate wells. Pl @fh@ﬁpré\‘é@ed daﬁp&maedf wmmuw (né)'l.gcuhbreaaosabvn&z#; R @h rhdnfber

end of the incubation E&I’I od ?A\I ana zed §¥‘ a sandw g ELI SA (R&D
Quantikine Kit). independeaive SRPH f'(?ﬁ‘s r 8PHRAFEY'INI BB S &mhzwlbame@w
| i near regressi ometayledeggiapropyinisodrapylt pheinyigenddaiuplogdedyir t her il lustrate the
invention, but they are not intended to be, nor should they be taken as in
any way a limtation of the present invention. In the follow ng exanpl es)
"DVF" neans di net hyl formam de, ' THF" neans tetrahydrofuran, "DVBO' neans

di met hyl sul f oxi de, and "DVAP" neans 4-di net hyl am nopyri di ne. 0 3 MAY 200
WD 99/ 23076 -50 EXAMPLE 1




A. 3-Nitro-4-propyl -benzoic acid PCT/1 B98101579 9 44 g (57.5 mmol, 1.0

equi v.) of 4-propylbenzoic acid were partially dissolved m50 niL c@?wy 2007 ’
HzS04 and chilled in an ice bath. A solution of 4.7 nL (74.7 mmol

equi v) conc.widNOB3®6é~n 10 nL conc HZS04 was added dr opw se overPCTI/AEdSITISTY
After stirring 1 hour at 0C, the reaction mxfure was poured into a 1 L
beaker half full with ice. After stirring 10° inutes, the white solid which
formed was filtered, washed 1 x H20, and dried to give 12.01 g (100% of
the title conmpound: np 106-109C, IR (KBr) 3200-3400, 2966, 2875, 2667,

o Tt L iy 5500
8. 12 1 H J=1.7, 75.5 Mz,
DVEO- 86) d 14.2, 23.7" ?%QV‘J;&W%‘ Z’“V' ﬂ'gl’)‘d%mu’i!i%“ §X°°i§%)e’éa”e‘iagi°” (149 5,
1,5 a0 0| O oy 8 Bl e B B

C 56. 12; H) 5.31; N enzol ¢ acl

11.96 g (57.2 mmol ) 3-vi t r vetyigsigpyl - benzoic acid and 1.5 g 10% PdI C, 15
50% water wet, in 250 nL CH30H was placed on a Parr hydr ogenati on appar at us
and shaken unZler 25 pS-4rerangs- drRyFleRrnty ERPEY Btitfsec-oAfevelohaxanRagrooxylig @cid methyl
reaction mxture was filtegge through celite, and the filtrate concentrated
and dried to give 9.80 g (9699 of a pale yellow crystalline solid: np

139. 5-142. 5C, | R ( Kbr yrag200y22408Q1-cybitponty-328§1- 112 06501-23 ) dclondRdRcarb®@fks acl#t 26,
916, 864 crri'; '"H NWR (300 Mz, DMSO-ds) d 0.90 (t, 3H, J=7.2 Hz), 1.52
(m 2H), 2.42 (m 2H) CisAQybnddB(1(dytiopsentyR3thyl8 HO®at6h6-ylcydohdrareddrddtyic adid05
(dd, 1 H J=1.7, 7.8 Hz), 7.20 (d, 1 H J=1.7 Hz); M5 (O, NH3) mz 180
(MtH+, base); Anal . c#&lcQydobexyG3-ely3NofdaidBHDE-oxGrycBiex@becaftionitfile39; N, 7. 56.
Found: C, 64.69; H 7.49; N, 7.86. ' C. 3-Carboxy-6-propyl -benzenedi azo
t-butyl sulfi@e A m x€igrecyato-8{1gucighexP-ethyhindazpl-§ylisyeiphexanecarboxylic acid methyl
3-am no- 4- propyl - benzoi ¢ agiwg and 2.34 g 25 (22.1 mmol, 0.45 equiv) sodium
carbonate in 55 nL H20 was heated gently with a heat gun until nostly

di ssol ved. The reacti W&nm-&)tddlba (NafcichBiyl-b-8flyli1R-idaz bG8/ ) BaidnexanBchridxR| adidi 0N
of 3.73 g (54.0 mol , ghl1 %sodwm nitrite in 27 nL H20 was added
dropwi se. After 15 mn tH‘ Y'EXEFi on nixture was transfer-ed to a dr oppi ng

funnel and added over 40, ANLoE I nB PERKRLHGBALAED RCRS oo saEd | o°

and 10.6 nL concentrat® |rr| e ‘con

30 beak t f I t
2 room temperat ur 2”2o?’aﬁ%e%ﬁ}%ﬂg"ﬁ%%ﬂ?z%“‘i‘“ﬁ R SRRk e 1O
thiol m130 nL ethanoks {Theytbhe¥iis-«tii tfhedoibe- yﬁ451y966xﬁ9§ﬁﬁdy95he9£ne%§rrbb'ﬁltﬁié9d

aqueous NazC03 sol ution, and the reaCtion mxture was allowed to stir

hour at ambient tenpetatadygno-2P0cyBbhdxyiihyiven-adadiedcyanibxbiteambylid b&d mae,
filtered. 0 3 MAV 2002 WO 991 23076 -51 PCT/|1B98/ 01579 The solid was
washed 1 x H20 and dr ireds-exeganoidghcydianexyi-g-ethf2 HAbdagol(E39egclabbxamedarimmpicraciit
col ored powder (caution - %ﬁgch) np 102C (dec) | R (KBr) 3200-2400) 2962,
2872. 2550, 1678, 1484, 14 1298, 1171 cmi'; '"H NMR (300 MHz, DVMSO-ds) d
0.84 (t, 3H ,d=7.3 Hz . . (m2H) 7.29 (d,
1H J=16 HzSJ 7.50 }Ccf 1ﬂ$z°'6%%®hy'§*ﬁ§azg%y'm1 hfgmé’zf] =1.7, 57 9 Hz),
13 18 (br s, 1 H; M (themﬁrybﬂ\a&ﬁyclmmmarbqwtwezsl (M+H+ base) Anal .
calcd for C, 4HZONzOZS C 71, H, 7.32;
N, 10.02. D. 3-Ethyl- f’%—H%Fd&'?'Eﬁ"é‘ e Bd@&w?'é-vad S T g

150 L DVSO was_added Ci BRAIDE Mo RS- PEeLEVbE gt P e i on
of 10 44,6 g (398 Mol RSy BRI ARSI DU O3 4200 M RNEC

After stirring 2 hours erature, ‘the’redactton mxture

poured into 355 L of QG LNy EGhutyl-Sleinylfin@aztileln)a- NaF‘ond?éBrK&Sﬁe%Qrbgn%le:”m m.

ethyl acetate. The ethyl acetate extracts (caution - stench) were conbined,

washed 2 x 250 nL H20 C,Sa-nq_Qab@mypy.gmyuvgmmglyi)I4tr§,a,|09934 concentratl on of
filtrate and dryi ng gave was triturated with 1 L of 1:3

lid,
Et 20l Hexanes and dried to d‘i‘e\%"cig h?xﬂ‘g‘:?jb‘("é“}%/c) of a tan crystalline powder:

248-251 C,_ IR (KBr) 330 04, 1702, 1455, 1401, 1219
erri HNI\/R(30(() y E)Néb%%)”g?}‘% "}7’? §%¢ﬁgé?i'yfh‘é“$’f¥)“ 2.94 (q, 2H,

J=7.6 Hz), 7.63 (dd, 1 H, Jmlhy_fpycl@enarielzarbonml@l (d, 1 H J=8.4 Hz), 8.06 (d,
1 H J=1.1 Hz) 12.95 (br s, 1 H; M5 (C, NH3) mz 191 (M+H+, base); Anal.
calcd for C-oH~oN20Z: C, 63.14; H, 5.30; N, 14.73. Found: C, 62.66; H,
5.42; N, 14.80. 20 E. 3-Ethyl-1 H ndazol e-6-carboxylic acid nethyl ester
8.78 g (45.8 mmol, 1.1 equiv) 1-(3-dinmethylam nopropyl)-3-ethyl carbodiim de
hydrochl ori de were added in one portion to a roomtenperature solution of
7.92 g (41.6 rrrml 1 0 equi v) 3 ethyl 1 H-|ndazole 6 carboxyllc aC|d 16. 9

o, _ = - A o~ ~R AA PN "




F 1-Cycl opentyl -3-ethyl -1 H ndazol e-6-carboxylic acid nethyl ester 1.17 g
(29.4 mmol, 1.05 equiv) sodium hydride, 60%oil dispersion, was addefiMn? 0
one portlon to a roomtenperature solution of 5.7 g (27.9 mml 1.0 equi vU)
3-et hyl -1 HWOWP82376é- 6car boxylic acid nethyl ester in 125 nL alrmlyth9®/u1§7®|\/F
After 20 mnutes, 3.89 nL (36.6 nmmol, 5 1.3 ggw v) cycl opentyl brom de were
added dropw se, and the reaction was m xturée~allowed to stir overnight at
roomtenperature. The m xture was then poured into 1 L HzO and extracted 3
x 450 nL ethyl acetate The organic extracts were conbi ned, washed 3 x 400

MO, 1 x 200 L bring,c and ALl et QS DARSRA. L LAk pecsangEnLpat  on

of filtrate and dryin 21 o

2 cl car o1t AR (B0 R ARy ﬁ*nd%%ﬁ-‘vﬁ@f%&%a%4’%3%@% o
2% (moar) . 20 (m A g B Mee 0L 8 ) PRk cal b4
for C-6HZONZO2; 272. w@Ethﬁgqﬂﬂuorg&%ﬂﬂFm thdafai- S-QH-ﬂW%%Q?mﬁékar%c%th doid

H i ndazol - 6- yI) met hanol equiv) "lit’hium al um num
hydride, 1.0 %M sol ution |ne“f'¥‘llf3‘e(fvere added 15 to a 0C solution of 1.02 g

7.05 mmol, 1.0 equiv cIo Hind 6- carboxylic acid
Eret hyl ester in 58 m_'lgﬁﬁ)%‘} Hi‘l.'ﬂ%ﬁp? QOH:H‘ éz'ﬁig?ﬁfx?ﬁﬁﬂa '© 3RS

added cautiously, then theeﬂhaaasttet on m xture was poured into 500 nmL of 5% H
ZS04 and extracted 3 x 50 nL ethyl acetate. The organic extracts were
conmbi ned, washed 2 x 4HB-BthyH2@-fludrophedy)-ii-indeiah6-ylleynidhak:3-embcanbexylidNacdS8Hy|
Filtration, concentration gf r1‘|Itrate and drying gave 1.58 g of a 20 clear
oil, which was purified on a silica gel colum to give 1.53 g (89% clear
oil: IR (CHCs) 3606, 300
Vhz, DOl 3) Cid@? 30 (d4 %?4&'04 @Qg@ohel%g?i?eth_yzﬁ-y ﬁdaz%ﬁé’-;hLﬁy%ﬁﬁ&aﬁéﬂamoxyu&"a%gﬁ1 o
8.2 Hz) 4.92 (quintet, 1 PBgteJ=7.7 Hz) 484(s 2H), 2.98 (q) 2H, J=7.6
Hz)) 2.2 (m 4H), 2.0 (m 2H), 1.7 (m 1.38 (t) 3H, J=7.6 Hz); M5
(t her mospray, NH40AC) Cﬁ\“*zcmg-‘%ww -1-( &@é‘)PheﬂMIWS ipdarel@-Wietclotexspporiboxyiic pid;
245. 1654. Found: 245.1675.

1- Oycl opent yl - 3- et hyI4‘@-?—'?‘}‘166{?8‘I’°é°p(§‘eﬁyﬁr1ﬁdp%ﬂ?décﬁ@h%3f??°§@iwmﬁ°§’| andy, 05
equi v) tetrapropyla n{)qu_&egl-g— F- _n%‘tze red?ﬁcyi/ ?hexanecgrboxypc acid.

t enper at ure suspensi o

(1-cycl opent 3~t hyl nda I 5 .

equi v) N- et K%/I nor phoIT?en fﬂ @gg%lj E%V%&&g{%gli sai]r gb uﬁggé(a%s'?eg?/'%e)sns %g‘err‘ﬁ'_se
anhydr ous CHZCI 2indigdteck incB@esviaite obagidig brebasleacqup%whm Xy be pregent3Dtheicompounds of
through a short gQlyama9h gh). 'lfo?-e Crlé %h&%@&uﬂaﬁlﬁa%‘ptg@ggls inc Lﬂ@rsbd?tﬂﬁ calcium

cont ai ni ng product were’concentr ate he resid hr omat ogr aphed on a
silica gel col un?nd(PoARSMHRRIs RfCabamEt ﬁ‘é&%{ﬁ%%s anp|h&grﬁ§hlctnge g of 9’22“,° Hﬁ’“(’%i%%‘e’

of a pa:—IeN?\//gl | gooﬁ‘aﬂhédéun I%c];@éaﬂzll-dgsaiti(ar amirepsups 2RO droBmide, 2KAR,; hyl!ﬁ)géw) sulfate
crri
3 MAY 2002 99?%8‘?6‘3 %° phos dﬁ’ﬁ%gg}? WSE'}?%E %Cﬁa‘eJ %Cﬁatﬁui"lﬁaﬁ ‘8@“"‘9

(dd, 1 H, J=1.2, a&até, mandelate, BBthérgpsuifohae (mebylele) ahd p-tblubiesylfoBate ftosytate) 8Hs. J=7. 6
Hz), 2 2 (m 4H), 2.0 (m 2H), 1.7 (m 2H), 1.39 (t, 3H, J=7.5 Hz), M5 (O,
NH3) m z 243 (M+H+, b&eudin spenes of @hdvediesasribad-QRIPGINRIS Mag, hapd a8Bnmedic Fenteds and
11.56. Found. G, yidld ean in ifféfént é\kanﬂélme?ng forr'i_’is EMMB&%I oflers and sterecisomers of the
4- Bronp-2-vitro-1-prop enzene 125 .0 equiv)

L br oo 4- pr opy! SAYBARSN GRS (PR HEMHF E1e0! PGSR rRgOTIEN U scaeh
ML concentrabed biARShveitign 20fh rsspdrdm th& Ednipouhd3 F BbsnUBE(EA) @0 (1B R theSiviehtioh ludés
room tenperature, m xture of

1
% 10 16M i n 1oBerEe dhacSearizy? s ST TRl I SBah S aEER e Eh e s
m nutes. The i cetheeoh ’v'\iarscmnomm@f Formuizr (HA) too (IBomay tlesrpdst s tautomessh d T i isvention
reaction sti rredLe?% <Bdr4s o é;gaI?ST g,lég erebf1€ reaction nixture was

poured into a 4 oose y pac crushed ice. After

stirring 1 hour) the %éb%&uw&n&mn@re&a@%5enanécéﬂt.&e&ﬁ{pag.wnyorftﬁm%moare,@'
extracted 4 x 800 nL is ani ¢ extracts were_conbi

ned,
tmshed 3 x 888 nEBSORBEEBIRPR SRRV B B0 g ey nayers RERGENE) i @ mermmal
Filtration, concethgraingos phamiatédticay effadlide impumgofgavdmpsihdndccoding ty ahé @Bbve-
| i quid, whi ch was purified by silica gel chromatography (2 colums, 3 kg
silica gel each, 2%ethyl acetatel hexanes) to afford 63.9 g (42% of a
yellow liquid. The desired regioisoner is the |l ess polar of the two, which
are formed in a 1:1 ratio. by 108C, 2.0 mm IR (CHC 3) 3031, 2966, 2935,
2875, 1531, 1352 crri'; "H NMR (300 MHZ, CDCI3) d 8.01 (d, 1 H J=2.1 Hz),
7.62 20 (dd, 1 H, J=2.1, 8.3 Hz), 723(d 1 H J=8.3 Hz), 2.81 (m 2H),
167(m 2H) 0.98 (t, 3H J=7.4 Hz); SCNNR(755M-|z CDCI3)d13.94,

. ——— A A PN~ PR — AN N R N — A NS a ~ o~



49.22 g (230 mml, 1.0 equiv) 5-bromp-2-propyl-phenyl am ne were placed in a
3 L flask and chllled in an ice bath. A OC solution of 57.5 nmL (&f-? md(qz
3.0 equiv) cone. HCl in 165 nmL 10 HZO was added, and the resulti y

mass whi ch fWwomediomas ground up until a fine whi t e suspension lrcesmmmbmloo
mL nore HzO were added, then a solution of 15.9 g (230 mvol, 1.0 equivV)
sodiumnitrite in 75 nL H20 was added dropw % over 10 min. The ice bath
was renoved, and the reaction allowed to stir at roomtenperature for 30

m nut es. The reaction mxture was then filtered through a sintered glass
funnel, precooled to OC. The filtrate was 15 chilled in an_ice bath, and
with mechani cal 9€85rPsd FRIMPOYNGCOL BIPRTBRTECALY, arrePiaRle sp!t Hisresf. gf”??l%hafmiﬂe“t'ca"y
1.36 equiv) anmmigtdprabletiraf | uoroborate in 110 nb H20 was added dropw se
over 10 mn. The thick white suspension which formed (aryl diazonium
tetrafl uoroborat e salThe praasntddventive durther rsiates tola Hethalibsthainh®@on ditphosphadiesterase

5 (1% 10 TCoBOMR AR o s ofl e P R

hi gh vacuum & offectiwerpmaaniuot af gpmpound Lecceydiog t§4th&7atg>ve-¢®%;ﬂt@ﬂ cmpounds or a

di azonium sal t, D?Pm%émi@gccg%bgsa,g@ggofnt of ethanol free chloroformwas
ask

placed in a 3 L 348 mmol, 2.0 equiv) potassium acetate

(powdered and dried) spgddgn toe sﬁeszm mﬁtvon(%lsgﬁelﬁﬁb”td/}ne%d F QE\Elln? oMpFenting a
added. After 10 mi nutes the diazonium salt was added in one porfion, and

the reaction 25 %S é'f°%‘|“l°8\ﬂk%l magimat in negg o rsd‘c')’h{r?aé’ﬁiier”"é‘?ﬁﬁl“esalﬁ’rﬂfﬁ??ser\?'t@liﬁj@ﬁ‘
at nosphere for 185pbﬂ1$l’f§vora-ﬂyeto rinigitioh ef PB4 briyeedutidntce® TRE and ea E"@l'rbd' mﬁedroéh

X with CHCI3 and the f trate cor ated t ve 4 cru
(brown crystd s Qh © &PYH ccf’Ss'ﬁ 09 eR{P ?efgat%apﬂo'm("% %?aﬁoé] i‘ ?’P%&'d g 5 IaHh"t“S
acet at el hexanes rgsmtoa;htspolﬁ%ls 2B3%pardt 099 sgpare sBAticoshgek; SHebthxie slscmtogldr'rshmatwe

1616, 1540, 10370 ‘% LR B s fipraghyeeds ddme; Sibal el iy
(d, 1 H, J=1.3 Hebstructuesguimenary] dipgasg {QORD}pnrluding za&thmadchrqnmbronaﬂltlsaandapmmyy
2.99 (g, 2H, J=T%rPniteine; shichsts; blimo sa}coﬂosﬁ tl'd?\é res%tlc(n%seawaepgﬂn%lozaq |_32
(CM+E8 Ogas a) { %Ag/% | hoﬂcrg%_o%gm%%graﬁv@e@ély% %q@nd g‘galgas due to bactenal vnral or fungal m?elcjztrl]on
6- Br onp- 1- cycl opsiniding - @ﬂuehiay Iw&ekblsedtma_aﬂy &to Gnfectibivér 2NghaRéyT /chctidid/ sebbriddrny2to
3659g( Sér ?i gggl ,’[hgjrﬁgr(l) 2 e ?mnt?u:-r)\g rd%g] %ggﬂfgr%rae?glg‘sg%[% N\E n?ef?od Aﬁ(Aﬂf&dregatedn
6- br ono- 3- et hy! cbmblex)ndelmd) [fermiatipns Gar méuaﬁmﬁ@ucrm disEhss; Mcgmacweeccms pyresis;
stirred at r Oomr{uﬁtm&ic%;dérs r.f:ep‘f d|gt%t%'rnﬁ5ﬂ{ttﬁsautdlrhﬁlﬂnead|§be§91 Etleﬁ’ill I%\uﬂsﬁmﬁue%ﬁals

(81.9 mmol, 1.4 equiv) cycl omde in anh
dropwi se. Af$lr bI‘B‘Ch'b‘hrspsmt'%é r E‘W%n Wﬁeuré”%'aﬁ@fireﬂmufﬂo"QP'lI't'HZCPha‘?{EF

extracted 2 x 1 dion@ridHepitiet Ahsmmat b@ SHW@A BisSaseX leuREHIS; mfga; emmw e, denmatiied

2 750 nL H20, 1 brin and dried, ove ZS04. |tra
co)r(lcent ration of°°F‘)f(’T'st"?9a"’ld8“rasg"d’"8 ?@?ﬂﬁi}“@f&@'@' agber%/peﬁt'gﬁy %sq%ﬁ'tﬂ’g AeYA R i?;gh‘?ﬂ?ﬂeﬂtf‘l’a"y
was purified on ative dompasitipelof mettermomprising alogmpound ofiFgreiula (BYoed By bptionally together

(Gcis) 2072, 25 abelot el =LesfsbB e e SRS 00 Wit DO 3) d 7. 56

( d831( HUI ‘rJI N ét§ TZL 7Tté2pre§sgnt u:ulve|'Ti:|on‘}u‘i‘§ner7 reié'él to J 9ﬂa¥m£ée9hcaﬂcoh’1£os]it“dh f¢§~ thgpévé?%dn
(m 2H§I 1.65 (g trzwﬁnentlof §'6 (Steases H“d 9°ndﬂ°7's 7m|qﬁatew0(v% r?é?q?@gspwaydmwwmw a
31 é 529|5:I032§ ( |\C/|+|'inamr|ﬁ§18&3mpn€iﬁ@-b th@raéeeﬁi;aﬂyoéffea;vérémdmﬁff a éampoaudnd386cofdingTto Fdimbta

(1 Cocl opentyI - Uiy B8 T REATBF LYoo, BeseRRE SR direph. teosier (W 24 PhAFBRoevicaly
equi v) n-Buli, Z2acdéptddie cardeetharess, were added to a -78C solution of 8.32 g

(28.4 mol 1) 0 equiv) 6-brono-1-cyclopentyl-3-ethyl-1 Hindazole in 200 nL
anhydrous THRO After Bos invantiordfurther giatesgo g method pf Ueatimendr preyeding dhe fonegoing specific

anhydrous DM m&s&?&e%ddéoﬁﬂt%n%ﬁlg ARfhistdns E@ﬁ%ﬁéﬂf‘a%%&c&ﬂeeaﬁ’u\@:ﬁt 8t Ja%%ﬂanQ of
stir an additional 30 mn. at -78C. The 2% m xture was warned to room

t enperat ure over FAMHBEA) of {8l 012E’h?FE‘a&e”NFaI"*CPCC\ﬁﬁ@b'adﬁ'ed‘ereﬂ? t lBrragicylar theyPregent

10 mi nutes, nost mﬁa‘nu&mmcﬂidrﬁ moﬂmwdt i@ freting @F @feyerwglaﬂé artraémbeTéleelé&&i fo1e
was di | uted vmth 500 acted 2 ace at e,

organi c extracts' 9\@?%"%8 ?eﬁ%%f aqﬂ/ag ‘@'E’"iC?J‘STER? ?ﬁfeq—lfn?@ ‘%i WSFF?‘%S and
and dried over Na2S04. Filtration, concentration of filtrate and dryi ng
gave a yellow oil, which was purified on a silica gel colum 25 (15% et hyl
acet at el hexanes, gravity) to give 4.70 g (68% of a yellow crystalline
solid: "H NWR (300 MHz, CDCl 3) identical to the spectrum of the conpound
fromexanple 8. F. (1-Cyclopentyl-3-ethyl-1Hindazol-6-yl)-acetonitrile

4. 44 m_ (35 0 mol , 1 5 eqw v) trlrrethyIsHyI chl orlde wer e added dr opw se

. o M o, o o o N - - P N a ~ o



15 with the 2.98 g |l ot of inpure product and rechronmatographed (10% et hyl
acet at el hexanes) to give 3.27 g (55% of a yellowoil: IR (CHC 3)g 3’58@?300
2972, 2874, 2255, 1623 crn-'; '"H NWMR (300 MHz, CDC13) d 7.66 (d, Zi 3
Hz), 7.39 (swodo/id76 6.97 (dd, 1 H J=1.1, 8 4 Nz), 4.90 (quinpetrnsds/iorsro
J=7.6 Hz), 3.89 (s, 2H), 2.98 (q, 2H, J=7.6 Hz), 2.2 (m 4H), 2.0 (m 2H),
1.7 (m 2H), 1.37 9t, 3H, J=7 4 Hz); MS (Ct33NH3) nlz 254 (M+H,, base);
Anal . calcd, for C 6H 9N3: C, 75.86; H 7.56; 20 N, 16.59. Found: C, 75.84;
H 7.94; N, 16.60. G 4-Cyano-4-(1-cyciopentyl-3-ethyl-

H-i ndazol - 6-yl ) -heptanedioic acid dinmethyl ester 530 nL (1.26 nmmol) 0.1
equi v) triton Bondi@% i pormpsisihginddnt whammaided reeymatordo cathiitispidpeateie  speindglitison
of 3.19 g (12. GomaBmmicl ﬂﬂa‘?rqﬁﬁt&f} t(o%epmb%erﬁldélra'h@e edoltié! -chronic  glomerulonephritis,
H i ndazol - 6- yI)acetonltrl l'e in 100 nL anhydrous acetonitrile. "The reacti on
m xture was hesteatpttis andfGrahn's dRepsi5(2) 1e5Birgiery (disgasesmasyd, C%thwsmmymm@h@
acryl ate was adﬂ@datgfyoﬂgﬂe‘é? syﬁd‘r&rﬁé Brnchiti) UstRsic bBKruEtR@ ulridhai dikddse (’O@?"D)
cool ed to room t enperature, ?r}‘centrated on apgotary

t
Coai due. v 21 1 TEIOAET2GBIoT DBV SHALABETY PHGRE TCHerS: G it
brine, and dri e:ﬁiseaseerari&a@S&ﬂonsFaohipﬂmg cepsisc Gage rehvel, ieodotodic Bhdek r grbe wadhve
d b I 1f il 20%
et byl acert ot of RETnARe Pryfdtoe 3o ki bR Eytaclehd, 8] il Metip g
(CHCI 3) 3031, 29menza29B3mmR@y diseazesehd tallions comprising] MNMEMNBED debites, GRERBY d
7.68 (d, 1H, J‘I@pu@ gé*)e a%saé%r&(ﬂ&ts ﬂosh%actl@n o Qeﬂ’rejgctlbhs l:lmﬁ 2] sh@r)ms %sa'%sus and
(quintet, 1 H, Hz 7q 9
6H), 2.2 (rﬁo GH)IIerglg rtqm(nsmang |(.'B) otr@r glsP@seQ ﬂyd cg_nd 17n5( @ompgﬂng poye 7esp§_p}|on N;Baa(sg;f
NH3) m z 426 ( %ﬁﬁhsn&ﬁﬁﬁ}y; cddRdlia sezandaf) tb erc@rﬂh‘ﬂﬁdﬂalﬁ\ﬁ oGo thrhar écquif'ed ifnfthe

N, 9.88. Found: C, H 7. 40; 0. 08 Y 2002 WO 991 23076 -57
PCT/ 1 59810157gie|ﬁ4:lency syndrome (AIDS), human immunodeficiency virus (HIV) infection, or AIDS related

()-5- q/ano 5- ( leonriplek QR0 Keloid3fomiidayn; sddritisetia Zaatonytype ‘leewescr)ﬁélltt&hex@lé&kdhﬁd,bo
XyI ic acid met h\yhere?nssa d{ 098%%4 rr%org\ane% anrrm\)lgltorgfpﬁosg) O%I\Qstera I um é’ P {I)JD%I%? 060%

oi | dispersi on m one n of
3.93 9.2 I
H mjagol( ) hept anggﬁgwgﬁ‘%@%&%t e(:%)oges {é}é’}‘éd?ﬁ&%e\é an§ chtmcﬂ%h r gvl}}mh may be

1, 2di et hoxyet Heggied orhrseveatedtysiHa the ﬁ?@?‘é‘”ﬂh@f feapresrnt (UWP@fOPLB(e i flammatory

ni trogen at nospihéesial cdndriohdsHdShe febﬁﬂatoﬁl)&ieﬁgestéhd [cOfdHIohe nmaﬁgt tHE ﬁ'uﬂarﬁfwét@
18 hours, the reaction m xtu oure 00

Tt erhyl acer al et RannS WS 5 SHEe b P i a0 el repent o
extracted 1 X 59e\m:tlcﬁt bying aeetcarhgundshef megarasmtanwdnam Somprise: GanrinfMdshation,
\(’)V?SP?? t l:’l-a;( erg n dge rrr}x/altorllé arrﬂ'n ms %ngéjr{hht% C%KFE dis i?oélananlali'nrnﬁle ttc%r}? Ig%weq %@8? it rlgn%n%n
gel colum ( 1O%Ietehwatqmc@s@s@/améxmﬂétsf)s wftnchgﬁre:/@spgccéls sgm(c?ev/é)ntm\égaad wﬂic@ssm*
anor phous sol i C*realn%n( %R&ev&%%ﬂ'ms%é%ﬂe cgr%ﬁ&mdslgﬁ;}he hg;e%t c;rW"entuon A?MEWE% (C%%IC
MHz, CDCI3) d 12.27 (s H) H,
(dd, 1 H, J=1. mbsmuosverwmormw@ﬁaw ), esrew"v fsrwre anﬁfhroslc Paone@t's sﬂyve" 38 05
(m 1 H), 2.98 4dite rédpiratdry disfPedsizyndratned (m 1 H, 2275 (m 151 H, 2.6 (m 1
, 2.35(m 2H), 2.2 (m 4H), 2.0 (m 2H), 1.75 (m 2H), 1.38 (t, 3H,

.6 Hz); B (Cl, NH2) erpressk®4 “t(datitd or baeentingAnak . usedl betefowittCA8b&fd NBOtie

dooié onit PP Byl e (St ook Oollosshnve e,

i Xxture of 2. 720fgva(|@159merma§§$ selgcteyl @tqmthp) many groups of dnseases and conditions specifically

(+) - 5-cyano- 5- (r%cu@ﬁ%%ﬂ\e Rli¥enddu s Bé’dotelbd’d?@ue therapeutic objective of said admmlstratlon as
i ndazol - 6-yl)-2-o0xo-cycl ohexanecar boxylic acid nethyl ester and 58

(44.2 mol, 6. MvefsHye %@PW&?P'EMCH@}{W Frhisyedy 3 ftradien- fB}ﬁ%"h?fdh%am
Hﬁo was heased modnéﬁﬁecpw adaartmraumnhemohfpe@ee oamga@pémrre/em&fwhg;y ré@ngaiahan

the reaction m xt to roomt erat ur to stir for
72 hours.  The. r SRpRIA St B hARY I FE R et nivD, o Boke b
150 nlL et hyl acedtiee teathnt qﬁrsglelrwsca@xmcadms avieveesat ofribe risgasenprotrsd iBelik whitk) isml
H20, 1 x 100 25 %nprfﬂlq)ghgpg rﬁjdh'eﬁq UES offetapfddtic ¢ ?{éﬁwgﬁé@‘? th%\"gbre ign of
purified on a S|I|ca gel col um o et hyl acetate exanes gl ve 55
(78% of a whi t@wdmy'yt %annqgﬁed%ioraélon ﬁb'osaofm tigspey KBYEEHd | baggsqdv fgmgns
2236, 1716 crri'; '"H NWR (300 MHz, CDCI3) d 7.71 (d, 1 H J=8.5 Hz), 7.58
(s, 1 H), 7.16 (dd, 1 H J = 1.5 8.5 Hz), 4.93 (quintet, 1 H J=7.6 Hz),
3.0 (M 4H), 2.7 (m 4H), 2.45 (m 2H), NH40Ac) mz 336 (M+H , base); Anal.
calcd for CZ H25N30: C, 75.20; H, 7.51; N, 30 12.53. Found: C, 74.06, H,
7.59, N, 12.41; HRMSB calcd for C2, HZSN30 + H. 336.20778. Found 336. 2088.

Q 3 MAY 2002 WD 99123076 PCT/|1 B98/ 01579 -58 EXAMPLE 3 A

1- (1- Cycl opentyl - 3-et hyl - 1H ndazol -G yl) - 4 [1 3] d| t h| an- 2- yI | dene cycl ohexa

SN NN o o o o

3Hnw;



A mxture of 1.45 g (3.31 mmol, 1.0 equiv) 1-(1-cyclopentyl-3-ethyl-

H i ndazol -6-yl)-4(1, 3jdithian-2-ylidene-cycl ohexane-carbonitrile, 3}§$1A9 2002
(13.2 mol, 4 0 equiv) nmercury (lI1) chloride and 1.48 nL (16.9 mol

equi v) 70% map edit3oré ¢ acid in 60 nL net hanol was heated to refﬂcamnumllem

ni trogen atnosphere. After 2 hours, the reaction m xture was cooled to room
25 tenperature, diluted wth 250 n1_ cHecl 2-3hd filtered t hrough Celite. The
filtrate was washed 1 x 100 nlL saturated aqueous NaHCO03, 1 x 75 nmiL 10%
aqueous sodiumsulfite, 1 x 100 nL H20) and dried over Na2804 Filtration,
concentration of filtrate and dr g gave a cl eg Q was Burified
on a silica gelSUBRoHEM 1@ sosalY i3 ge%l SPRF AR ATEIeCtng '@,P@‘& b§9)O WYY 57T
frans isoner {laa8%apobady)furasora amhetonses of thel diseasd itddedry (63% of cis isoner
(nmore polar) as a white solid: 30 data for traps isonmer: np 79-82C, | R (
KBr) 2973, 2949, 2890 2pbsioR2BE,eally 2tagesl 61 Begeha@tion avkh 8eclin 1y bodylff3ues or

i';"H NWR | I i
((:(rj(rjl 1 g 1{ }Q&é‘n%@g@ §Q9dé(df(1écl:}|%ﬁs elg mt%nl\'(‘ﬁd gméarWr)e vgrggb%ﬂﬁ?mg Jog)( Z\é&l‘l
(q, 2H, J=7.5% Halhologicg@Baraes NH@id bodg tlf&#ﬁs ongrgans aznd(bﬁf,lc Q@j.)q)funcgor@ Whigh @ﬁ{)e and
1.75 (m 2H), Lidthel rtesult%" a érsea7se6prb'ge¥s M@d(;ﬁkhold}]ﬁ%haﬂ%@s \ﬁ&orelgﬁé'&ﬁto tRB&EInd
Anal . calcd for CZ3H29? oun
73.05; H, 7.80;°r9¢"s 1Clysls Chavaﬁsg'gﬂb%evfemsﬁ'g“ Gng %hef'vzmﬁz W/q“dsge&ee%"m'w
ggtz g f(iz1 8$p81|4 }g@ﬁg’th ZFSQIIB}T&% eldkféily, bdﬂfc(riﬁaro)xaia%g;nty %%Ztabm@G@enszﬁ341snelzti?ehgtn
J=8.5 Hz), 7.55"¢ §§hei”ﬁ?5“r9f’ %ELYS&&’ “‘THM @ J‘ﬂ‘& ange agd ﬁ"‘ﬂgg%zl '5%‘5”6&31 ﬂfgg?”‘}*f

H J=7.6 Hz)0, 3odP viability3Hrp regfén@r%tu(eq;apﬂiﬂlty dr=Fotle akrziyro- éhdékﬁac(miHevéJ ai)d, the atRdy fom

1H, 19-2.3( o ; ,

mz 5 380 (wm%ﬁégfbgy 'e%\ %"r’%ﬂ%ﬁﬁ?ﬁg&‘amé ﬁ“i%?;’"’\@{é%"i&w%"
11. 07 Found: bemlc@grgamsmy cgga-allessqq; g orgaAMPNE thiat present before the onset of said
Traps- 4- cyano- %Je%sé:Mr%l:&QeWﬁMﬂ re3uf i biaghadation and decline of the beneficial and necessary
H-i ndazol - 6-yl ) -cycl ohexanecar boxyhc acid A m xture of 337 ng (0.888 muol,
1.0 equiv) frarfsereries shayacterizingSpiditispien a)d organst hyI 1 H10

i ndazol - 6-vyl cyclohexanecarbox ltc acid neth ester i net hano

L THE and B 7 m (S aotnanatviy Geeat B He ke e SR At ey e
room t enper at urfem hktodanges laboNesdestribed maméspem torisait] tisevvasd oane rEnd aihied ao, a
rotary evapor at or (o f

extracted 2 x n?ﬁfﬂe&ﬁ %gmt\% %QF %rgg)afjﬁtagféggwﬁch g“)? tdre g%t:}sap?/@lj'ee %essﬁﬂq’emgmance
washed 1 x 50 rVthW(DharacthBE) the. r@rmaieandanrep%rr Peetatiopeef peid Jody fmdtiensat iToese

concentration ! MiSotrwil? 4&tiss0bd &h GRd VAR rddBEdthd BSly Hhcho
silica gel colﬁﬂrf}‘ﬂ1 g&&gn%gmé}l‘g I'26 : tl|ve or&é}\‘s ; ] H ' V\:hy oons.

anmor phous s#l i oeSPF‘F@“Q’NB?“ﬁde?,’?UGP%'G ir %‘d%foab%%?“%gd/%a”yz%‘ﬂ@s %ﬁ?@e"efﬁ?@‘za“d
1629, 1453, 121&kcmid.; ' H NVR (300 NPE DMSO-ds) d 12.4 (br s, 1 H), 7.77
(d, 1 H J=8.5 Hz), Z.69 ( 1 oL 2 d 1 H J=1. 8.5 Hz).: 5 17

(3 5 B 9788 ) el Sl oo ubilhund prdardicc ool oty o
(m 16H), 1.7 (inyenfdd), 1.28 (t, 3H, J=7.6 Hz); M5 (Cl, NH3) mz 366 (MtH °,
20 base); Anal. calcd for CzzH2~N302: C, 72.29; H, 7.45; N, 11.50. Found:

C, 71.98; H, 7.75; N, 11.21. EXAMPLE 5

G s- 4- cyano~- (1-cycl opentyl - 3-et hyl - 1 H i ndazol - 6-yl ) - cycl ohexanecar boxyl i ¢
acid A mxture of 831 ng (2.19 mmol, 1.0 equiv)

ci s-4-cyano-4-(1-cycl opentyt-3-ethyl-1 H25

i ndazol - 6-yl }-cycl ohexanecar boxylic acid nethyl ester in 20 nL nethanol, 4
mL THF and 6.6 nL (6.57 nmol, 3.0 equiv) 1 N NaCOH was allowed to stir at
roomtenperature. After 1.5 hours, the reaction m xture was concentrated on
a rotary evaporator, diluted with 100 nL H20, acidified to pH 1, and
extracted 2 x 70 nL ethyl acetate. The organic extracts were conbi ned,
washed 1 x 50 nL H20, 1 x 50 nmL brine, and dried over NazS04. Filtration,
concentration and drying gave 30 0.80 g of a white solid, which was
purified on a silica gel colum (5% CH 30H CHzCl 2) to give 730 ng (91 % of
a white crystalline solid. Recrystal Uzation from ethyl acetatel hexanes gave
538 ng of white crystals: np 197-199C, 1R (KBr) 3200-2600, 3061, 2961,

2948, 2939, 2871, 2245) 1732, 1625, 1451, 1255, 1185, 1169 crri'; ' H NWR
(300 MHz, DMsO-ds) d 12.35 (br s, 1 H), 7.77 0 3 MAY 2002 WD 99/ 23076 -60
PCT/1 B98/01579 (d. 1 H, J=8 6 Hz), 7.73 (s, 1 HO, 7.27 (dd, 1 H, J=1.5
8.5 Hz), 5.13 (quintet, 1 H J=7 5 Hz), 2.90 (q, 2H J=7.6 Hz), 2.42 (m 1
H, 2.30 (m 2H), 1.7-2.1 (m 14H), 1 29 (t, 3H, J=7.5 Hz), M5 (ClI, NH3)
mz 366 (M-H+, base); Anal. cal cd for CZZH2~N30z~ C, 72.29; H, 7.45; N,
11.50 Found' C, 72.01, H, 7.60; N, 11.29 5 EXAMPLE 6 A

6 BronD 1 cyclohex 2 enyl - 3 ethyl 1 H-|ndazole 2 12 g (52 9 nnDI 1.05

~NNNA - o



A mxture of 10.22 g (33.5 mml, 1.0 equiV)

6- br ono- 1- cycl ohex-2-enyl -3-ethyl -1 H ndazole and 1.5 g 10% PtIC i031MAV ?
cycl ohexane was placed on a ParrO hydrogenati on apparatus and shaken und@p
2-5 psi HZ o bHgyd enperature. After 1 h, the reaction m xtuPeTHBIB/O01579
filtered through celite, and the filtrate concentrated on a rotary
evaporat or and 25 chromat ographed (5% et hyl-3cet at e/ hexanes, flash) to give
9.70 g (94% of a pale yellowoil: M5 (Cl) NH3) mz 309l 307 (MtH+, base);
Anal . calcd for C 5H 9NZBr: C, 58.64; H, 6.23; N 9.12. Found: C, 58.56; H,
6.29; N, 8.77. C 1-Cycl ohexyl-3-ethyl-1 Hindazol e-6-carbal dehyde This
conpound was prepared according to the neP®dBMBf! exanple 2. E., using 5.02 g
30 (16.3 mmol, 1.0 equiv) 6-bronp-1-cycl ohexyl -3-ethyl-1 Hindazole as
starting material to give 3.6%Q (87% of a pafe yeliowoil: M (C, NH3)
mz 257 (MrH , base); Anal. cal cdid or C, 6H20N20: i, 397; *7.87; N
10.93. Found: C, 75.00; H, 7 Ny 10. 74. 3 Nﬂ;lgb&z GHl

D. (1-(Cycl ohexyl -3-ethyl - azol -6-yl)-acefonitnle P 98/ 01579 2.7
m. (21.0 mol, 1.5 ypvfji;i thylsiiyl ghldnde were addedt opwise to a
room t enperat ure shspénsi o' of°8 58 g (140 mvdl, 1 0 equiv

1- cycl ohexyl - 3- et -1 Hindazol e- 6car bal dehyde and 2 31 g nmmol, 1.9
equiv) lithiumb de m 100 nlL anhydrogs 5 acetorntrile. After /45 min.,
the reaction mxtufe was cooled inan-tg§e bath, and 4.1 nmL}(2 mol , 1.68
equiv) 1,1, 3, 3-tet f@&Het hy]di si} oxd er®® \added dr opwirSe—and the reaction
\msaHOWMtO\mmnu)romte-waLN&oﬁgimjﬁn refaction mxture
was heated to reflux fory 3gh, then,cooled td& roonﬁménp-raﬂhre, diluted with
300 nL CHzCl z, and fil through Cel'fte. The filtrat® was concentrated
and dried at high va pom t enper ature to’ﬁive 7.52 g of an 10
or angel yel | ow sol@ nsolid was dissol ved 100 L anhydrous DNF, 1.56
g (31.8 mmuol, 2.27ogguiv) ®odi um cyani degfWyeNadded;—amd~khe
stirred at roomtenperatmre~for 2.54p, T ﬁﬁ’ti on m xtyre
nmo 400 nL HZO and extracted 0 ethyl \acetate. Th ni® extracts
wer e combi ned, washed 3 x 150 mrL H20, 1 x W50 frL brine, an dried Bver
Na2S04. 15 Filtration, concentration of filtrate and drying gave a yell ow
oil, which was purified on a silica gel colum (5%- 10% et hyl

acet at e/ hexanes gradient) to give 1.40 g (38% of a yellow green oil: M
(A, NH3) 268 (MtH+, base); Anal. calcd for C~—~HZ~N3: C, 76.38; H, 7.92; N,
15.72. Found: C, 76.43; H, 7.53; N, 15.38CHEME?2

4- Cyano- 4- (1-cycl ohexyl - 3-ethyl -1 H i ndazol - 6-yl)-heptanedi oi ¢ acid

di ret hyl ester 20 This conpound wag prepared accorgling to the method of
exanple 2. G, using 1.33 g (4.98{mol, 1.0%equiV) of
(1-cycl ohexyl -3-ethyl -1 H i ndazg i
to give 1.38 g (63% of a
Anal . calcd for CZSH-N3
7.52; N, 9.28. F. gr Xl
5- Cyano- 5- (1-cycl ohexyl'- 3net hyl - 1H-i ndazol -t -yl ) - 2- oxo- cycl ohboxyi i
c acid 25 nethyl ester Fhis conmpound was prepared accordinga§e pré Hbthod
of exanple 2. H, using 4,33 g (3.03 mol, 1.0 equiv)

t hén poured

Has starting material,
m z 4403(NHH+, base) ;
.56. Fougd: C, 68..8; H,

4- cyano- (1- cycl ohexyl hyl - 1H 1 ndazol - 6-yl ) - hept anedi oi c aciéwdinethyl
ester as starting materi@l , to give 983 ng (80% of a whjte anorphous
solid: M5 (C, NH3) mz,408 (MH,, Kase); Anal. calcd fPr CzaHz a3: C,
70.75; H, 7.18; N, 10.35. Jgound: O 70.75; H, 33 . 0 3 MAY
Z002 WD 99123076 -62 PCT/1 B98/ A 579 -(1-Cycl g ~h(%-

H i ndazol - 6-yl ) - 4- oxo- cycl ohexanecar bonist ri T#i s Tonpound was prepared
according to the method of exanple 2.1., using 933 g (.29 mml, 1.0
equi v)

5-cyano- 5- (1- cycl ohexyl - 3-et hyl - 1H i ndazol -fi-yf)-2-oxocycl ohexanecar boxyl i
c acid nmethyl ester as starting material, to give 588 ng (74% of a white
anor phous 5 solid. M5 (Cl, NH3) miz 350 (M+tH , base); Anal. calcd for
CZZH2~N30. C, 75.62; H, 7.79; N, 12.03. Found. C, 75.57; H, 7.90; N, 12.15.
EXAMPLE 7

Cps- 4- cyano~- (1- cycl ohexyl - 3- et hyl - 1H i ndazol - 6-yl ) - cycl ohexanecar boxyl i c
acid methyl ester and traps-4-cyano~l-(1-cyclohexyl-3-ethyl-1

H i ndazol - 6-yl ) - cycl ohexanecar boxylic 10 acid nethyl ester These conpounds
were prepared according to the nethod of exanple 3.B.,using 540 ng (1.20
mol, 1.0 equiv) 1-(1-cyclohexyl-3-ethyl-1

H i ndazol -6-yl)-4-(1, 3]dithian-2-ylidenecycl ohexane-carbonitrile as
starting material, to give 117 ng {25% of traps isoner as a white oily

I 1 -1 I Y. Y. Y. 4 =N A N T T B I 1 A~ ™~ 1



25 EXAMPLE 8 .
Ci s-4-cyano-4-(1-cycl ohexyl - 3-et hyl - 1H i ndazol - 6-yl ) -cycl ohexanecangomml z'm
acid This conpound was prepared according to the nethod of exanple usi ng
201 WU (0. 51%({3%% ¢l- 0 equiv) PCT/IB98/01579.

ci s- 4-cyano- cycl ohexyl - 3-et hyl - 1Hindazol - 6-yl ) - cycl ohexanecar boxyl i c
aci d net hyl ester as starting material, to give 178 ngy (92% of a white
crystalline 30 solid, which was recrystal | ~zed from ethyl acetate hexanes
to give 153 ng of a white crystalline powder, np 192-194C, Anal. cal cul ated
for Cz3H-N30z: C, 72.79; H, 7.70; N, Lr Found: C, 72.25, H 7.99; N,
10. 97. 0 3 MAY 2002 WO 99/ 23076 P 01579 -63 EXAWPLE 9
Crs-1-(1-cycl ohexyl - 3-ethyl -1 H ndazol e- 6- yl') - 42 hydr oxyl met hyl cycl ohexane
carbonitrile To a stirred solation of the dyct from Exanple 8 (220 ny,
0.58 mmol.) mdry t C\Mvas added dropwi se a

sol ution of borane etw ahydr of ur N3 ) 3 nmol ) The m xture
was stirred %/6& 5 hour tHhEh quenched d)))a the sl owmaddition of .
met hanol (1 ) . ure was pouresnintd water (100 ) and xtr
with ethyl atetate (2“’5( 100 ). The organt P ‘

with water ¢1 x 20 mL), bring (1 x 20 nL) dried over QSY af e and
concentrated to give an |I A separate |dentical expérine s
out using the product ,1§ e ga(loo ng, Or26 nmol .Y and*¥br ane in
tetrahydrofuran (1M~ -y 0. 58 .). ke _gude prodpct from both

, iNSilica/CGel eluting with
2. 5% net hanol i n gaethyl exe chl oride {g 6 gl")\‘!e an_ef]. Recrystallizatlon
fromethyl acetatei hexanes yielded 224 _pg white®solid (67% np 117-9C. nmass
spectrum (nm'e) 367 (Mrl, 20), 366 (M-, 100) ~xenn$ ~ ~n 15 R'
G s-4- Cyano- 4- (1- cyci ohexyl - 3% et hyl - 1H/i ndazol ) -cycl 2
acid ami de A nixture of (heRyoduct om Exarrple\SKMSO

t hi onyl chloride ( ) Ly ahd di et hyl f or ma

met hyl ene chl ori de ) was yefluxed for four houf

cool ed to 0C andud Yl a gas was bubbl ad vmt}‘g/rg oroform (200 nL),
washed with water (1 x 40 nlL) dried over nfagnesi umsul fate and concentrat ed
to give a 20 solid. Recrystallizati o Net hyl acet At el hexane yi el ded 125
ng white solid (83% np 1802C nm e um (nt e) 1, 20), 379 (M,

100). ~xennpl ~ ~ ~ Tra (1- cyc\kohex -Set hyI -1

Hindazol - 6-yl)-cycl ofigkanecar¥oxyTic %tid am de 25 The title conPound was

Cis-1-(1-cycl ohexyl *
H i ndazol - 6-yl ) -4-( @ :
stirred sol ution i 4 (1-cy Iohexyl th)ﬁb-&w
H i ndazol ol - 6-yl) Iohexarﬁecarwpnﬁ/hsl ester (368Vhy, 0.90
nmmol) in 10 of ~er'y it rahydrofuran gt -40C under nitrogen atnosphere was
added 0.7 nL (24l mmol) of 3.0 M nethyl 0 3 MAY 2002 WD 99/23076 - 64
PCT/ 1 B98/ 01579 magnesi um brom de. Reaction m xture was allowed to warm up
to roomtenperature over a period of one hour and stirred at room
tenperature for 3 hours. After this tine, reaction m xture was quenched
with excess of methanol (5.0 nL) and wor kedSSHEME 4pouring into 100 ni of
water and acidification with oxalic acid Extraction with ethyl acetate
foll owed by 5 washing of ethyl acetatejextract with water, bane and dryi rg
over nmagnesi um sul fate (MgS04). Renov tXXyl acetate in vacuo g
crude final product which \ WTLCW Recrysical |
2

fromethyl acetatel hex 30 ng of pure fin pr oduct o .

solid, nmp = 58-60C. V + H+, base). o

XXIH NH, XXV

The compounds in the schematic representations above are numbered using Roman

numerals in consecutive order, starting with Il These Roman numeral reference numbers are



EXAMPLE 13 10 G s-1-(1-cyciopentyl-3-ethyl-

H- i ndazol - 6-yl) - 4- hydr oxycycl ohexanecar bonltrl |l e To a stirred sol upi

AR AR b 5Ok
1- (1- cycl opet 9pl2sgreet hyl - 1H i ndazol - 6-yl ) - 40x0- cycl ohexanecargonidogioleo
(conpound 2G page 35 of PC) in 100 nL absol ute nethanol at 0C was added
sodi um bor ohydride 382 ng (10.8 mml) portidhwi se. The mixture was stirred
at 0OC for 30 min, then quenched with 2 niL saturated amoni um chl ori de
solution. The 15 m xture was concentrated to a volume of 20 nL, poured into
a mxture of 100 nL water and 100 nlL saturated anmoni um chl oride sol ution
and extract ed wiot hecesdayily reided tathe Romax nompegalglyed efigwhere (edefingetie eereroungssf the
combi ned, washegd. wh{ A HHne rUnﬁags Sthebi8e MlidatedORizNE RE  the szQanoﬁTBc)hem% b2 Qefrdl %4)
and concentrated to give an oil Chromatogr aphy on silica gel eluting wth
ethyl acet at el HERERES'SEIeI3 "¢ -or ded an oil. Recrystallization from et hyl

acet at el hexanes 20 yielded 1.9 669 3- et
H- i ndazol e- 6- yI ) - 4- h}FrRSSRAEPRT gﬁ’@&‘ﬁ?‘i‘é‘ %?“tff?ﬁ?%‘% f}ﬁ\) o b?g r\r/h?yctag'egwtr% onfskilled
107-109C. Aml .in Galaat ddcording to@ﬁé.b@ﬂcﬁd@ﬁfth@ynﬂwéttc?rﬂethd’d,s oBUiES; In Bchefrizs 4 5. aboad dd:

C, 74.81; H, 8.04; 12..43. .
(a1 1 uor ophenyi ¢ PR Geo T S9N TSRt siheliect Wl eBledbhe Busairormya toien
title conpound magilghefen ewbwntommeziabdoogesy canheprepared adeatding éswethdxscknown tohe
| mredi at el y pr %ﬁ&glﬁrﬂﬂ%oeﬁﬂﬁg-{rtelifn%teghﬁ&@gﬁﬁdaWcﬁﬁltlons of nitration (HNO 4/H,SO,, 0°C) and

cis-1-(1-cycl openty
H i ndazol - 6yl ) -tae WthWﬂY%Yﬂa@i&ﬁ@@@r'b@W@rpgqnétedﬂ%t?Ft? AP 1 Bsiapl Bangard

(1.148 nmol §g thyarogénaft J)dlﬂétﬂmﬁn}‘bék@lﬁm bredsure) at ambient temperature (20—25°C) for several
H-indazol - 6-yl ) - 4- 0x0- cycl ohexanecar boni t r i }Vg (e&g gﬂS of white
30 crystalline @Hfsl (a mﬁ‘ﬁur—) tg provigia jfie compgyind o Wﬁg\é t%?fg%: me g the amino
PCT/ 1 B98/ 01579 wengdic aéidbFamulh av isGR2HEAMNB0E-base, sudR ad dodidth cérbddie Wderldqubbus
El?rggaz (C):I Zizy|5)5 COE(';I]%OH% aczgg gFNR h%gteél Qnt-lrﬁhgst& dlgslé?lvéduofhg%'a%ﬁcyr! m?lu‘ra’e Q)élnllejd to a lower
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h# gué?
COﬁpOSltlon of nmatter US eatlng or reventln one nre ne

sel ected from t K&) g¢ eﬁbwbﬁre'm&ears%s I8 Aoedhefi qu‘@hgomﬁ‘ﬁs@@t Rn%Rés% 8ydrogen| gnd

of 5 (1) infl am@flthoﬁnwprdp%@thrdu@ﬁ I'e%mtdf@n@ .ntérhe&aebmdanaékb(wm&
rheumat oi d spond[%I I1tis, osteoarthritis,

ul cerative col i BPROPHAlf SFAUENG ORI PR RS 'r‘ﬂ“f”ﬂ |b%8‘&dﬁ'ag?’wl b°'%ﬂ‘?d "'@l“%ﬁ“g“"“m
di sease; (2) resteabotbyide)0npsodiunmorchgdiie i as puitadleonon-réacting e.siSensysmdm @8e1,2-
bronchitis hr rLuc n e di.ng,2ast

chr oni ¢ br ortihi t4RSRs Sl TS, S it h A * o BT MR R F e
conprising. sepsis, septic shock, 10 endotoxic shoék gram negati ve sepsis,
t oxi ¢ shock syndrorre, fever and rryal gias due to bacteri al, viral or fungal
i nfection) and influenza; (4) inmune conposing: autoi nmune di abet es,
system ¢ | upus erythematosis, graft vs. host reaction, allograft
rejections, multiple sclerosi S, psorl asis, and aI I erg| c rh| n| t| S; and (5)



R« a ~\ NRZ 1 ~ NR(IA) and pharnaceutically acceptable salts thereof,
whereini: R RRb ~ N/NR2 a R (IB) Ris a nenber |ndependently sel thm 2000
fromthe group consisting essentially of 30 hydrogen, (C, -C9)

- (CHZ) n( C3- Gv@)9pexes 0al kyl wherein n is an integer selected frp@v@,ﬁgs,a,s@nd
2, (C -C6) al koxy(C,-C6) alkyl; (C2-C6) al kenyl; -(CHzZ)~(C3-C9)

het erocyclyl wherein n is an integer 0 3 Mav 2002 WD 991 23076 -72

PCT/ 1 B98/ 01579 selected fromO0, 1, and 2; and -(Z )b(Z2)~(C6-Coo) aryl
wherein b and ¢ are integers independently selected fromO and 1, Z' is
(C -C6) alkylene or (Cz-C6) al kenylene, and Zz is O S, S02, or NR" 9; and
further wherei nmpatyb! Remeadi)dr IR s hydwgerband R'HdBH sntEntNYCRebreNtQH).f caprbe

the group consi gfd Ip%g%etﬁi'%%&fngo“ lrf?grin@&&g'&y#ormg\?%k%ﬂ\aémﬂmomum salt, such as

benzodi oxol ane; benzo furan
benzo( b] t hi ophedgpmonigafirBRGZHEUY Iamlb%rwﬂquh'am qy rﬂme&wamm@vq; pehlopiies ifghe pigkence

2, 3di hydr obenzofpgiw! anﬂebé’m@mﬂa@nsnaapr@prate%pé@a&n ad aBorhi t hi ane;
13d|th|olane furan azolidinyl; imdazolinyl, imdazolyl; 1

H-i ndazol yl ; si ndol i ny\ltemétﬂéiwd&npo@{dsldﬂ@@}rydla (Aperi pelowddren |F\8"’QGURQQE|aanaety of

Hsggggﬁﬁ?lﬁ/;nej oo 4‘? H?FE th y Qr;c%/ Pd OXI ﬁp@hfgyrcli}/oélgr?&gﬁlbgf?%ggh%ﬁ reglctmg the
phenazi nyl ; phemm’tdaprazjmg)alcphol(af rﬁitmanIaanyB wizng RET ) RyOH ami REY @®2) Ay, with a
pi peri di nyl; %r}\;qé)péff a]n 5%5 @?yc!x?'latPXEséF Enntﬁg réggﬁcgzo?lah q’h@¥ Ior BrRNJh ngl IB?llved by

pyrazolo[lSc]trlaz n 1yl
pynmi dyl ; pyrr o|rqa|chonp;yarraj¢qhglicr$9|p/ent planh|aﬁ3¢then@|u\3ntamndw IFomqua (Holof (ri@r)lwherem R?,

4H qui nol i Zi4gy! ohﬁw.@gmw Forrﬁlﬁé fléﬁ@é"s%mﬂ . mtwaz(ﬂk)yé =Sﬁ'?'c§g'b§%%p¥1ed by

t hi azol i di nyl; 3zo hi eny i onor 1:170%4’ tri‘aziny
triazolyl; wher éﬁaﬁtméh@ccafeyvowg gora%aua@)weqemd? Otis 2URAVIDR STouP sushermmesylate,

I ndependent Iy 15:s§|3tlae&5ra.ele Bmﬂ&lamntl@%a@an@ansﬂrﬁmaa&n%aa%btma@d‘v upsn Q@Hpvgte
ci s- and trans-decah

i ndenyl ; 1- naphfAgi% I‘E"t %%55????1@?39?9]””&9%’5%“”'36@ o (5% W' H(R )is S can
1,2, 3, 4l tetr ahy de qrerphidhia) enyting thé epeésporstirigdaledtioy R, @Rk enyH, vath I@myrad:ldnybt a

het erocycl yI {Bﬂosw{.]x‘i snptlm %%.l t%@ﬁﬁﬁghﬁggﬁﬁ? Sz?rld anRagéo%grggg?aqe eé%éi’b Sttllu;[ %Fe% nce of

to 3 substi tuen ere eac . 'uent co rse
i ndependent | y s diicaseticacid foliewed by Dairglysisiah theomsyitiog |trn@ace§seerﬁurtmmn9reo¢onmogm of

chloro, or fluorg sth)éﬁﬁé)lﬁl)ﬂereiﬁchm%)‘) B! ktoxy o bERterBbiBRd usigCa s@ﬁ)ﬂar@léﬁﬁﬁ&i

(C3-Cs) cycloal koxy; mono-, di-, and tri-fluoronethyl; vitro; -
- O(=0) NR'sR-zo INRERPPEedyfRinow tadjosgykillesrin §15 anrThe fea°'ﬁ%%%n°“"%&é5@ﬁw@d{ﬁ)y
??:lz e((::g )ed }‘rk omt beu%ymuaeucaﬂarsﬁ BG rﬁGiSt?I’cbf Fa’n‘lu)é (aj) hyﬁ(gigiemydr(@n- &5 R!aﬂ c
a en o -C~) cycl
Cz) al kyl; %ﬁ é’?"ﬁ"’g’alé&i EY %i\z ¢ aI gcrw %egéo V?{'ous IO(h?rD TPHCES PrnW“Xnag sa?rd('%
groups are substhroughede blym@EtSwﬂ&Pﬂs oiethors d@aﬂ@dwh ece Peials!hedsa@p'datmbwfb B3re9ns1
conprises a mengy wdm?mmohxsp%ﬁéﬁgcmqnéa&a@ha;@ group consisting

essentially of net et hyl; nono-, di-, Iuororret hyl ; and brono,

chloro, or fluoro; ar&rdaz@maradpd?%blam?oa mﬁtﬂﬁmﬂﬁﬁ’i loY RE G & GloR€) Jfrpemah@c) and

group consi sti n essent i al | ¥ 30 bY nd hérei nafter reci
substi tuents, agesy P P %‘ﬁ'ﬁsaﬂﬁ‘f erf?ﬁ" 5‘8? edio %@nga‘?"i'fp%?ﬂ?"ﬁ%"f“%é”bs“t”em
i ndependent Izys sm‘ém‘bd attachay,cban ge Prepavbe frém theSiateinegilatesdf IFbr@i XX ® fllowisE one or

e ot b - B bebBEsH e o s oy QR A i
R'4 R's (10 R'&@CIRublished dpplicdtion WO 93/19720 Compounds of Formula (1A) or (IB) wherein R2 or R"’
is a moiety of Formula (IC), and R"™ (R*) and R'* (R®) are taken together to form =0 or =R,
wherein R"" is as defined above, can be prepared from the corresponding ketone intermediate
30 of formula XIX following one or more synthetic methods provided for corresponding non-indazole
analogs in PCT published application WO 93/19750. Other compounds of Formula (IA) or (1B)
wherein R?, or R?, is a moiety of Formula (IC) and R™ (R*) and R' (R®) are taken together as
=R""® can be prepared from the intermediate of Formula XIX following one or more synthetic
methods provided for the preparation of corresponding non-indazole analogs in PCT published
35 application WO 93/19748.



(ID) -'"~ R'3 OSO?CF3 (I E) PCT/1 B98/01579 R'3 0 R zs (IF) wherein the
dashed lines in fornmulas (1C) and (1D independently and optionall ¥ 3 MAY 2002’
represent a single or double bond, provided that in fornula (1C) bot“7h
dashed | i newocamagis bot h represent double bonds at the sane tpERipdgloi$oan

i nteger selected fromO, 1, 2, 3, and 4, and when 2, may apply to a single
carbon atomon the ring; R 3is a rrenber sef2ct ed fromthe group consi sting
essentially of H, brono, chioro, or 15 20 25 30 fluoro; cyano; (Cz-C4)

al kynyl substituted by O or 1 substituent where said substituent is a
member sel ected fromthe group consisting essentially of phenyl, pyridyl
and pyrym di nyl : ( CICammbpurdsiof FomusstA) outiBwheeInR.or B s e mejetctfiFormala 8B) can
f1uoro; - CRNHEL O3 Ph AR o%%%ﬂﬁ@ﬂﬂmeﬁ‘é@%%f&%cﬁg abte Sulf aéhé%%fn&éisﬂat

where said substitlient s a menber selected from the group consi st |n%
essential |y of "Herpediaty of Foroyizio ¥Vs folipging rne ;or CRFRIYSIREYE, methedy eRvised for the

C(=O NR'SR z; Grepafahonlof cQGe%);bhdmfgnﬁn m@ﬁ@%naoa iR PCTI@D&B’he@%ﬁpIkﬁI@hs Wd’es/c@sﬁ in

F I I C). wh the d h fo
Fepresents % adtinpaoBsdNCrenoepS v hadsdRe e W BRRSRR, Foreurds s (M) o
consi sting essem) wakky R oHRz.,F?s éﬁnm@( of) Rradia (1E) eéa)l@?erparecC(ra@ MR igtefhetiate &N;

S N L L ey

C(NCN) NR z' R 2)colB{sNaMrg( @n-iGigzolal dopbgs OFPERpuidFhed” appBRIGR WORSZ09624 and WO

CR'sR zS( O ~R r ' )
G SRk v e PR R B0 SRR .Sy A P ) o
CRI | SR~z 0NR0z 7 be=iprared, fom dye §m%ﬂﬁa°te7e(ewmtez oRFganula XV employing one or more

CR11sR1zoNR1z
CR'SR 20420 G%&rm MNRtedfbédidedidr tﬁé%%%l%ﬂ Z&él?rregpgc@éﬂx aq‘ech%ntﬁhky !analogs

OR TR 200N Ot PEEpURbeeRoRs 20 R D ST O Re s ra e bteze. -

CR | SR zNR NR ;. CR | NR z
GR SR 2R 2+ O =0 AP Heished Epmacin Y DF Slsfy! plegiehedrs b oee Seipespateg v
t hi azol yl; i m darallad(l-) amd @é&zol i di nyl ; pyrazol yl; thiazolidinyl, oxazolyl;

oxazolidinyl; triazolyl; isoxazolyl; Oéﬂdla20|y| t hi adi azol yk,
CR'sR z(tetrazolyl); CR'sR z(thiazolyl); CR'sR’z(lmdazo ;0
2002 WO 99/ 23076 - 74 PCT/ 1 Bgs/c@’{z;w sR z(rnrdazol -@

CR'sR z(pyrazoly!); CR'sR z [ f1 nyl),an8R'sR A

CR'sR z(oxazol rdnyl); CR {5 azolyl); CR'sRt ;
thiadiyl) CR O=® Z(mdr pHal iyl ): CR
tpi peraziwyl); and CR'SR z(pyrrolyl); said

CR'sR z(oxadi azolyl); CR's
"sR z(piperidinyl); CR™
het erocycl i'® groups bei ng substi t@hed by O to 3 substituents z4; 5 R'?

a nenber selected fromthe group Consisting essentially of R"s; (I-i)
-CHZOR's; cyan® mehodidrtiss préfar@)obief e cQhp@niiRf Bé&nmija (&ifds MiEScabedzn fLmher&ltwd
that R'5 is ab d E . |l e

bond, or R'4 aﬁg&@?ﬁ glqbgkeﬁﬁg'goeﬁfg?'e& ?Jc?rgw ?aégor@o&ﬁ&@{ 2&8{2’&?3\”%9}@
hydrogen and R Sii!"ﬁhgs'metimd despRr 'EQP"" gaup-deeicted Schigae andiSshepe 3 isiag es thestasinge d
10 from O, 25'0 Hslersl fo?‘@m@)rﬁéﬂ%dzthgc&npou Ir%,%lﬁeé‘fés oORriBGh B révited Exam le 20,
NRz'C(Y)YR z"; NRz C(=0CR_ zs; NR z R z", NRz S( O)z za,
NR z' C{ NON) NR za”ﬁ'%péeseﬂﬁdi’yéemej'%%"z)s NR z' C(CR'sNOZ)NR z' R z' ' ;

NR z' C(NCN) S(C,-C4) alkyl; NR z' C(CR'sNOz) S(C, -€4) al kyl,

NR z' C(NR z' )NR z' R z; NR 2 C(:O)C(:O)NR;/@@; or NR z' C(=0C(=O R z; 15

R'6 is a nenber independently selected fr th® group consisting
essentially of nmethyl and ethyl substit®ated b O to 5 brono, chloro) or
fluoro, wherein mmy be 2 with respect to a | e nng carbon atomto
which R'6 is attached; R'' is a nmenber indepe ntly selected fromthe
group consisting essentially of OR z' ; SR z4; S&ZNRt z~R, 2a; NR z~R, za

NR 2aC(=p)R~,s; NR z~ C(~ ) R~24; NRtz~C(=~) OR~2s~ S(O) ~R-z 20 where n ixvan

OO R 3 00 =0) CREPreSTSH TORPUS BRES GnEe B (RS RPKQe RegPe

fromO, 1, 2,d &;comceﬂwmszmheﬁﬁhetmsmmbe&R-MVe-GEp]qtédQBMmeG( Hhéht-24,;

C(~r)NR~z~R, z4. wg =0) NR' C(=0)R'S;
(=0 NR' SNR 7' F\gn@@c@%ﬁa‘% %gﬁzf&m@( ﬁwlleg‘ b%) 6 écu@%ﬁa&?ﬁ@_’r}@%z 8rg}erre§,
C( NCN) NR' z~R~z~methed ©f mcan)a&mgcsa@ cpmadyag| mayt alse eotpbloyedhiaad ¢ yepresented in the
i mdazolyl; imdazolidinyl; pyrazolyl; thiazolidinyl; oxazolyl;
oxazolidinyl; triazolyl; isoxazolyi; oxadiazolyi; and thiadiazolyi; where
the recited heterocyclic groups are substituted by O to 3 substituents
where said substituent is Rz; R'e is a nenber selected fromthe group
consisting essentially of -NR zs; -NCR'sR z(Cz C6) al kenyl; -NOR z"
NCR‘zs -NOCR'sR z( Cz- C6) aIkenyI -NNR'sR'z 30 - NNR'sR'z Y -NCN

IMOISNIE 2~~N7Z VA R IFNIT . ™~ 7~ ~~KR N\ - v P ~7 N\ RN IS ™~ 1



-75 PCT/1 B98/ 01579 R'9 and R z are each a nenber independently sel ected
fromthe group consisting essentially of hydrogen and (C, -C4) al ky03 MAY 2007
substituted by 0 to 3 fluorine atons, Rz is fluoro; or Rz, Rzz is a
menber sele t he group consisting essentially of (C

(Cz-C3) al kg“n‘ifb’ﬁ?”‘c? C-) cycloal kyl, (C3-C-) cycl oal kyl (C, - ng;égﬁ'%?m”
(C6-C,) aryl, and (C3-C9) het erocyclyl wheyg.said aryl and heterocyclyl
are as defined under R 5 above; and where said R zz groups are substituted
with O to 3 substituents independently selected fromthe group consisting
essentially of nmethyl; ethyl; nono-, di-, and tri-fluoronethyl; and brono,
chioro, or fl uqbnbmnﬂgosﬁthé&si@;hanmnhmrchi|§1derp@acbénérla&eaeb@s§ea¢u6rr oMnieédove-

group consi sting esse of en and ~ Rz4 s nber
dopendent by JOFLBTELPERTR g b s Reeret raryeaticad Sy oS Fotmpe gbire
and R z5; or whmeeseht mdenatrd R z' appear together as NR z' R z4 then R z' and
R z" may be taken together with the nitrogen to which they are attached to
forma 5- to 7-menbered ring 15 opti orﬁﬂﬂE&_Ecﬁ)nt ai ni ng one addi ti onal

het eroatom sel ected from O, Nand S; R z5 is a nenber independently
selected fromthe group consistingressentiallygf (C -C6) alkyl and
-(CR'9R z)~R zs, where_n is an intpeger sel ebLgd from0) 1, and 2 and R zfi

and said (C, -C6) alkyl fjare substituted by 0? to seébst i n wher e each
sai d substituent S erHlnaep ndent] ylsel eqted Tr he\rgrou

consi sting essent @ of brmrm C Io or ¥ludro; wvi B cyan@n

NR zR z' ~ ({=O R'9;7ORF9; R =ONR gR 2. (=0 NR zR z'

NR z' C(=O NR 2' R ZxwilNR z' CZ®) R z; "NR, =&k O)O{ -4) al ky|

C(NR z')NRz'Rz; C(NCNNNR z'R z; C NCN S C-Calk I; NR z' C NCN
NRz'CNCNNNR z'R zf { ) { , < Y{ ) ,._( -C4) alk I; NR'Z'S(=O)"%’("C,-
al kyl; S(O~(C,-C4){ al kyl; where n i i nteger selected fromO,
NR’zC( =0 C(=ONR z| R z, C Rz, thiazolyl; imdazda'yl;
oxazol yl; pyrazolyl} 25 tria g{“r ZQQLL,__and (C - Cz)
substituted with 0 o 3 fl ne atonp; |R zs g a menbenc | pendent | y

sel ected fromthe g dup~qons ting essetlalhy of {C3 A ;
pyridyl; pyrimdyl,|pyrazglyl; imdazofyl, g&,} gzol ¥1 ;

pi perazinyl ; piperi Ll-'rnyl . nor¥hol iyl ; ura hiNEny I~ t 'kol yl;

qui nol i nyl; naphthyl; anpd phenyl; Rz' is a rrenber [ ndependent |y sel ect ed
fromthe group consisxstirlg essentially of OR"9 30 and Rz; R za is a nenber
i ndependently sel ecte Ddm t he Pgroup COI’]SI sting essenti al | y of H;

( ~, )R-za; (=0 OR~z4] C(yMR 2§
C(=O NRsNRs({ =O) Rs, R ¥~R, za; C{NCR‘ za) Rs, C(NR"s) NR z7R, za; 0
3 MAY 2002 WD 991 23076 ‘ ;
C(NCN)NR z' R z4g™ C, -C4) Ralkyl, CR'sR zOR z, CR'sR zSR z4,

CR'sR zS(O)"R' 25, ere n X¥Van integer selected fromO 1, and 2,
CR'sRzNR z"R z', ¥ sR~zoNR 2~S(=0) zR, zs. CR'SR zoNR zy(Y)R za,

CR'sR, zoNR~z~ C( =0Q OR zs; CR'sR~zo

CR'sRi ZoNR, z2C( NCN) NS Jlupyeg the %??‘W%C% ‘2&2’6&5%‘5‘%{%‘33&3 will Ryydrazine of
tetrazol yl; thiBaelua XXX ehdlitedt yiu; prodottds Zordmiuti XXX is hpgtedwithoyt separation to yield an
t hi azol i di nyI; [ i

thi adi azol y1 ; %éaﬁ‘zgf’nc}%gmgl’faamh QﬂHHﬁL ntLrﬂ%é%éé with d?c%r?o% clc}f\exar%;&?gé ?rfu% d)Y)Exu
to 3 substi tuentoyua)m@eey@acwa@alqﬂs%mwwmedipsefemmqmquorwlae’@@@w
fromthe group consisting essentially of Rz"; Rzs is

i ndependent | y sel ect &uStep 3rff tSﬁ'Ee"ﬁr%ﬁfﬁ? easPSIRGt ‘Pfrfg’"‘éléa‘%émﬂ“a? Ff9at6¢ wiltpa hydrazine
-A=0R z. 1§ @rNﬁu@%fF@rmMasﬁ(X@)&B awaaCIdaﬁdferaS(y-éa)rﬁN%m aéé%téan a\éowént@u&f asS;
and, Zis O NR z'; g;\l NOEe q\’

CR'sC(=0) NR' sR Eeptae w V'e% tolies 57 megiiiEne T NP SRmore of thgs

sai d substit uentosegrbmblsnwergs Ia:aerabiyltcmebe toprpvits the cothpound lof F@rmlammban general,

S(ca:l( e(C:)'; EdRz ;;?&%‘%)C%%?H‘%)dﬁggg@hﬂﬁ% %%@ﬁ%tbeguﬁ‘atgé of ated from the reaction mixture.

g(( ('\)I)RIZ\%Z% CNJIZII(RZCIZ_IQ EI(SE:% Cﬁb o@ééﬁleme'sqﬁe (R rﬁ&t@@%ﬁ%%lﬁ&(he@h%wﬁ%érﬁ%&ﬂ
-CRzzzRzzeCHRz ~ NW%G‘QE‘ quej:qg\urefetween about 75 Cand about 200 °C, preferably between about
-CRzz' R~8CHR2~NRz' sP(=0) (ORzzz) C(=0 (C, -C4) al kyl,

-CRzz' RzseCHRz~NRz' sP(=0) 1 (C, - Ca) al koxyl z, -Z3- Rz"; and

-(CRzz' Rzza) M\R2t s(C( O ) qRzzo wherein p is an intedger selected fromO, 1,

and 2; mis an integer selected froml1l, 2, 3, 4, 5 and 6; and q is an

i nteger selected from1l and 2; - OR said substituents defining Rze and Rzb

conprise a 25 noiety of partial Formulas (I11A) through (111), inclusive:




0 3 MAY ZOOZ WD 99/ 23076 PCT/1B98/ Q579 -77 R2,s ~ Rz,s Rz,3 / Rzt4 N~ R2-~s
,SS(On ,S~(o)n S\ ~ChlsymICH2)m (~)n (I1A) (1IB) (IIC) (11D (gg?my ®
~. NFi Rsas | N~ Rzaa/ NHN S o N (CH2)~ ~1 23~ R238 (I1F) (111G ||\38
(111) wherewdozgai d partial Fornmulas (I11A)-(111), the struchefsoslisre
partial Formulas (I1F) and (11 G are attached to the nucleus of Formula
(I'A) or (IB) at carbons 5, 6, or 7 of said-péartial 5 Formulas (11 F) and
(11G; the dashed line in partial Forrmulas (11C) and (I1D) indicates a

si ngl e bond or doubl e bond, except that R3'6 is absent in forrmulas (11C)
and (11 D) where said dashed Ine indicates a double bond; n is an integer
sel ect ed from (80 °nd4RQ°Q form Aegocef dbput@gwrrsde @ bowsel preferablp 12 hourg, to Rrovige tig
and 6; and mi s, ourr&cf‘??&rmu%@b@ﬁ.t ed fromO, and 1; R2'3 is a nenber

i ndependently sel ecte romthe group consisting essentially of 10

- (=0 N( CHB}(OCHB) a&lféma(.@wz}he%cewrseepm dfSchdind HHRYBE a§&a|rﬂ%ﬁ§h%g uE.hemsat ofl,
2, 3, and 4; R2'4 and R25are|nde£)ende ly selected fromt

consi sting ess éﬁ? |h)é‘|"'P§}"9ofje"Ha""’€t Bygh. as. g Jpydroghiaridechygipiipmide. F?ES%aq? st°§}"% n¥er
i ndependent |y ssxbierted df eIl doMPohi O prefefdiySths Indigiae ssae Nvhiel Isyreedtedivith ydizexy ;

(C -06) alkyl; =0 -C
byl a5 R | b A PO gk T e aurL B s R ires g e bty
essenti al | y of t6i@EneCoo)meaityydneanda aniBuretal ti0-amandoe roé thehfetegomg \solvghts, priferablyn
said RZ' ~ group ﬁ e substituted by O to 3 substituents independently
selected fromthe group consisting essentially of bronmp) chloro) or

f &J:E Oro;) ( Ct r ICf4|) Uglr En}% @_ﬂ'ﬁ 3 Gflzﬂ%?é}ng !g'tﬁé &mpo@?%rm&lgj{xgﬁ tr@gtg%}ﬂbthe ljeﬂpound
(=0 Q(C, -t) qilFresmula KEXU iffre gregeice obg basg Eymmsz'tfv\m @(t'f'mt@ylalml)amf%gsewum

Ss' e?tcgdcf r ;)m Gois(timeth ﬂlly%amﬁé%@éklum‘bl‘ﬁ[?mﬁ&h sily l)an%ﬁbhuuﬁf&us&ﬁ%g{fﬂnk@@b’lhmum
- o) ar
aryl ;- (=0 NRZ%%? elrppeig)e. RO, PR D Pl lpaioes B % RS PGl

1, 2, and 3; arsd tetBBydiduEs Gl@hear\ylpnes, praferably-totuehd) bt 2Q8rpaARuRMeABEEAGabout

PCTI | B98/ 01579 a5/e 8 i gﬁrg;ggg ' RAe I I t

consi sting essentl% n%bg%n?—f gb( - Y %@E{;ﬁ% gh@;%E{%ﬁg)ﬁ%@tgé%)h&émrsy&%e%&%
n i s an int&gerhogesl varevifefcompeind of FormulaXXXhd 4; Rz'9 is a nmenber

i ndependently selected fromthe group consisting essentially of H -ORz~;

_(CHz)n, A ; and - CHADSERA ofSchem@Adhe compaund: af Farmug X XUbis Fedted with anagd sych
and 2, 5 Rzz ISaseh Hmhsrrc doitdl apRestent laYid selfesd R, &;rtanéﬁeb@fogmuia MeMEhaElFdME

e?:SR;‘QtZ I( a0|:\>|Z Z ] ;)f g'é‘mk%aﬁeﬁmg’"ﬁaﬁgt Q{%ﬁﬁl é‘yé‘f’%lc e?ﬁ'd*-T zwo?fvenfz ofl\{lwqZ EormuFa

- NR' ~zC( O) NRz 208 3., - stﬂ@aamamaa‘ﬁms uéfeee hereinse.an (¢ T pgeyl, sheh as trethahslom

O o oan 36" B PRI A0 Rl el R o RS e
- NRzzzNRzzsRzz, prefriRply ZOpery temperptyre (30+42NRY 57 @(redipiRe4! hounte{AEhaums Nivefesakly, 1

- OCHR~ O Pl G
- NRzzzféI.C(—h) m):\’ggmuvxgﬁgor%bﬁnﬁ ascoan i nt %ger selbg(:\{ gg)gﬁéorglmoegxccl)m%ﬁb@ %'@ X)?(swa

nenber |ndependéer‘f'f’ln9“§€?é€ﬂa§ﬁe‘*?’b??f q‘?é’°@}t5‘i|ffaﬁt&’i§i‘"§t"ieng essentially of H
d A 15 h Rz nb tl ] te t
SP oup cons?gf i ng gs@r#‘?p% I°§/Sf)hfe"]§1 gﬁ ,(?%‘60% gﬁ'??{g"p'a ’é"@e |s§%§teﬂéw{5‘o\9r&ef in a

i ndependent 2y ssdiveot adcH rasnotuere, getbyl pacetates i ditsbprgpyd sethert iredthyy teft-bowt leyHer,and

ey a2 o SR End, MAREHN Allbdnk 3 RERBLal Bt HogMP0 GNP e,

i ndependent | y s@p@@b&@mmmtqwrwrew ondifan? ﬁg"QésCéén'!qualtq %4 beurs( prafetaly| 8
ethyl; - CH2C(=Qidir 1o ide SEoRgodRtbf Femel X3oan. i s a nenber i ndependently

sel ected fromthe group consisting essentially of H, hydroxy; cyano; hal o;
(C -C3) al kyl; (C, - CR)pattickiaxyersionNRAhdrsydithesie(ct QchEing 5 ab@(e—@rﬁéd o with reactants

-CH=CRzzzRz : YS)H, and
Reiaririia O M T e e A R s S
Hor (C-C4) al hyémnoreamuhusRamébelsmevbemeﬁ i ndependently selected fromthe
group consisting essentially of H, fluoro; cyano; and (C, -C4) al kyl; where
said nmethyl is substituted by O to 3 substituents each 30 conprising a
fluorine atom or Rzz' and R-e are taken together to forman oxo (=0
noi ety;



0 3 MAY 2002 WD 99/23076 _79_ PCT/1B98/01579 Rzzs 's a nenber independently
sel ected fromthe group consisting essentially of phenyl; napht hyIU, A 02
pyrrolyl; furanyl; thienyl; oxazolyl; pyridinyl; pyrimdinyl; pyri dsa% ¥1>27
qui nol i nyl, Wweaeukgghny!l, 5,6, 7, 8-tetrahydroquinolinyl; and pcraBegoiste
5,6, 7, 8-tetrahydroi soqui nolinyl, where said R ~9 groups, except said
phenyl, are substituted by O to 3 substituemss Rz33, and wherein said
phenyl 5 R ~9 group is substituted by 0 to 3 substituents independently
selected from Rz33 and R2~; Rz30 is a nenber independently selected from
the group consisting essentially of -C(=O Rz3'; -C(=0 C(=0 Rz3',
-C(=0 C(Yz)C(=O Rz3' and a noiety of parti8tHi%FGula (11J)~ Q@31 OO (11J)
10 wherein Rz3' is a nmenber independently selected fromthe group
consisting essentially of H -0ORz3z; Rzaz; - NHOH;, s NHNHz;

- (CHz) ~Y3(phenyl ) and - ( GH&n" YSEpyasodeI) wher e A 'is an integer selected
fromO, 1, 2, 3, and 4, Rz3 qurenbdr i ndepg selgcted fromthe

group consi sting essentiall . ‘ (IC, - CB Im (CHz)<Y3(pheny and
“(CHz) "Y3(pyridyl) whefe n M r m ffomo, 1, 2, @'. 4:
each Rz33 is a memnpe ndep ently selleg from the |group censiAtiNng

chl or o, M5f ¥'Uor o; (C~ %)z al kyt; (C~-C~) al kopys
(Cz-C6) al kyl enedli 0Xy;Ftrifluoromethyl; -NRzz z3; V|tro; C(NRIZPZZ) R~3;
- C(=0) NR~2Rzz3(( Q)xa.u,z - C(NORz~) R=3; 20 - C(NCN) NR ~zR~'; - C( NCN)/

-(CHz) M CN) where mis an integer selectedfromo 1, 2 and3 hyidr o y,
-C(=O R~, -C(=O NRz~ORzz3; _C(= Rz' ~NRz' ~Rzz3; OC( O)NRz~aRae;AF§;; KHMOS,
-NRzzzC(=0) R2zz; - C(|=0) C(=O NRZX#R&73;| - COzRzzz. -SQzRzzz; - SOZN g
-C(=0) NR~zRzzs. - NR4~S(zRZZJ, ‘epd-yNR2-C(=0) NRzzzRZZS; each Rz= i A4,
menber independently sel he oupyf‘fgbr'l*é' i sting eSSerm a of 25
i m dazol yl ; pyrazol FOr e ; azo oxazol iksgxazol yl ;

oxadi azol yI t hi adi gzol yh; thi azol W_loxazoki i

azol i di\n

i m dazol i di nyI , where each of ,saild for egoi ng R Z ~NGS i tuent

substituted by 0 to 3 substituents Rz33; Rz35 is a rrenbé’Fx'“rAnd&dently
sel ected fromthe group\consisting essentially of -NRzzzRzz3, -NH(C6-C, 0)
aryl, (C~-C6) alkoxy; an oxy; 30 Rz~ is a nenber
i ndependently sel ected lp{consi sting essentially, \*5 Co6)
al kyl and - (CHz) rm((phenyl) s Jan int egifYetected f /2 3,

MY

and 4 and the ~' 8076 \8%98/01 phenyl noi ety

of said -(CHz)nvY' (phenylg 2 i 8 3ubstt Bot0 S substits

i ndependently sel ected £56m t he & sisting essentially QfuRrone

chloro, or fluoro, -ORz22; (C - ’f&) al kanoyl oxy; (C6-C,) aryl oxy;

-NRzzzRzza; -NH(C6-C,) aryl and -NHC(=0O (C,-C4) alkyl; each Rz3~ is a

genber i mﬂependent hy S@eREt Bdef bOMAE IBERIEE QOpStaud 8o BSHRIEN in?é In¥ind¥hg Sand
rono, chloro, or yor o ig an inte

sel ected from 1,Puficaion gt t%@ﬁ%@%%&,t&&?&%rw? r)gx)ac Mgt s dw@%%\/e in

-COzRzzz, -ORZz Zr;efereﬁ(cé( to) SdRemez Bz irsStep INBE ShE(nBICINIE (iftlaz B bf Edriayla; XXXI is treated with

- NRz NCN) NRz NRzZ ﬂdmfgb; g
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-0(=0) NRz 22 RZ 7 e mp &¥eH:#eZ %GE?#rom WREZ I amble feRipe3aae 26325@2‘3 re@)d%z émblent

O o o k3 e bkt e i G ve

consi sting ess@enéducad:dey t@ﬁrelrhre tHelsalt and X isamoaniannd sbid-acidz JThalsklyinay béseparaied ahd
al kyl is substitut

group consi sting’ %ﬁg%ﬂ mg% ﬁ\gﬁg&’s%!nh Hretﬁttﬁosb @ﬁﬁe%eﬁ%e”£4 ym%épeﬂa?gcheh%”? e

D (20) NRz 27 Rz 75, saliriel corgierie) BB Ao theriethabe, in Insrier: thesRpatitke nerigouBd of Eeronila
fromthe group C?Qf\'llgné ﬂ%t&ssﬁﬁnéd §&ule¥usot§asg r!%@ly |as %H@ﬁ\'ﬁyb‘rroﬁige %t&snﬁﬂoﬁgmxme

substi tuents i ndependent selected from - vitro,
-NHRz4, - NRzaoRz%Pdw"aﬁabe'@ce—aoszWMéﬁ RQEES%H CRE’O“a‘Ps Of, PR@FRHER bicarbonate,

i ndependent | y5 seg@ﬁm fsémtﬁyero_ga@up £ ot sutg 29 ressRNttbiddrey drthiotdametitdRk,

| Kyl d (Cz-Ca K . Rz4 .di n-4-vyl bst i by 0O 2
2ubgt| ? Een'g s ind Bg?{aﬁ?ﬁhe" E‘thi'él?'iaﬂ%%k‘ﬁ% trc]’h%th%F8%%teg%h%ijaég'gﬂﬁé/"ésgtgtﬂna?rﬁvre

of brono, chl or oranging fromdr ; tocambienCemp&diureal2R42E :°C), preferably ambient temperature, for a



each A is a nenber independently selected fromthe group consisting

essentially of (C -Cs) alkyl; pyridyl; norpholinyl; piperidinyl; []3 MAY 2007
i mdazolyl; thi enyI pyrimdyl; thiazolyl; triazolyl; 25 quinolinyl;

phenyl ; and I%z wherein the for egoi ng A groups are subs hggm\gﬂwth 0
toSsubstltuents 3~ or Alis -(CHz)gqS(C~—-A4) al kyl V\,herelnqls an

integer selected from1l and 2; Wis a nenbeusindependently sel ected from
the group consisting essentially of O NOH NNHz; NOC =0 CH3; and

NNHC(=O CH3; Y'isQorS; 30 Yz is O NOHor H2; Y3 is a bond or -CHCH; Y4
is abond, O S, or -NH; 0 3 MAY 2002 WO 99/ 23076 PCT/1B98/01579 -81 Y5
i s a nenber i ndependestryutsebechad, freferablyite @noWp, 1© PrRSIdRt tha Gordsa@A tof &bdmyulDf
O NRzzz, NORzzz;, NCN, C(CN)z; CRzzzNQz; CRzzzC(=0) ORzzz;

CRzzzC(=0O) NRzz a, C(CN)NOz; C(CN)C(=0)Orzzz, and C(CN) C(=0O NRzzzRzz3,
and Z3 |s a menber independently sel ect edSERBME’The group consi sti ng
essentially of -NRzzz ; 5 -(CHz)m, -CHZC(=O NH, - NHCHZC(=0O) -
-CHzC(Y')CHZ ; -CH=CH-; -C=C-, -CH(Y'H) ; -C(Y')-; -CHZC(Y' )+, -C(Y')CHz-;

-C(Y~)C(Y~)-; -CHZNRzzz , -CHz_Y' - C(Y')NRZ e(CHRzzz) n-;
-NRz' 8C(Y' ) (CHRzzZz) " , -NHCHz & CHz-; -8&CHz-; -m(-sozmz

-CHzSOz-, -OC(Y')-, -N=N-; -N "-‘SOENI—P*—G(-%)C( NHC( =O) 0- ;
- O( O)NH- and - NHC( O)NH- F rel’h for saPy® z3 noiféti FN\IS an |nteger
selected fromO0, 1, 2, 3, and 4; anf mis an Integer 10 sel &ted from1, 2,

and 3; 15 - CR sai d SUDSihIMRR 51 el idMhiles REQUANXXRY ﬁmabégsymrﬁetr@@%n
i ndependently sel ected fromthe group consisting essenti al

2- 0X0- 4pyrr watorm,pg%g]eggfore gxlétxla dgfezpnapp@;tgplaerg fﬁwq np@?preo%enc mixtures can be
2- 0X0- 3, 4- di hy d4epardte@Y intoTittdst indiid0x Odigdtéradriehe Oordt -ty bast bl their physical chemical

wherei n_each of HeRE MEREEE B IR PMEn b L g TP D A hreTtchrabyy o
Rz~ groups; 20 frac@ital sesulizaibst | Enaetiiners efay riensepazaedaby cRBlertog e iesmtlamenc
et P by A U S BRSPS
ON ~/ (1117 (cembBynd, _em,@)cobmigqp)ara@qgmg)dla@@f@pp)erssagiscongamng 833y dmlyzingd thiN

T OUNH' X3 1
(111J) (11)£K) S('ﬁ'ﬁ‘ﬂ@aa%&mé% B B e Y RN, Tk The ol iy Birhirs)

R345 R340 R336 ipcluding diasteygompr mn@tgss and_ PYS, enamlq@e\;% gre ngsudered to be part of the
present invention.

Further details concerning the above-identified synthesis methods which are preferred

15  for preparing the above-recited preferred compound of the present invention may be found in

copending provisional U.S. Serial No. 60/064,211 (Attorney Docket No. PC10004), filed
November 4, 1997, which is incorporated herein by reference in its entirety.

Pharmaceutically acceptable acid addition salts of the compounds of this invention

include, but are not limited to, those formed with HCI, HBr, HNO3, H,SO,, HPO,, CH3SO,H, p-

20 CH,;C¢H,SO;H, CH,CO,H, gluconic acid, tartaric acid, maleic acid and succinic acid.
Pharmaceutically acceptable cationic salts of the compounds of this invention of Formula (IA) or

(1B) wherein, for example, R is CO,R®, and R® is hydrogen, include, but are not limited to, those

of sodium, potassium, calcium, magnesium, ammonium, N,N'- dibenzylethylenediamine, N-

methylglucamine (meglumine), ethanolamine, tromethamine, and diethanolamine.

25 For administration to humans in the curative or prophylactic treatment of inflammatory
diseases, oral dosages of a compound of Formula (lA) or (IB) or a pharmaceutically acceptable
salt thereof (the active compounds) are generally in the range of 0.1-1000 mg daily for an
average adult patient (70 kg). Individual tablets or capsules should generally contain from 0.1 to
100 mg of active compound, in a suitable pharmaceutically acceptable vehicle or carrier.

30 Dosages for intravenous administration are typically within the range of 0.1 to 10 mg per single
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~~~ 1 NNNNNMNN (111Q (111R) (111S) (111T) wherein, msaid pa JW
Formul as (111A)-(111T), g is an integer selected from0 and 1 in ppt MUUZ
Formul a (11KaheoM3076 an i nteger selected fromO, 1, and 2 in pearhb&iniso
Formula (111C); and the 5 dashed |ines appearing in forml as (111B),

(111D, (111G, (111IN), (21121), (111J) and-44110 represent a double bond
or asingle bond; X is Oor S; XZ, in formula (111K) and where the dashed
line in formula (111J) represents a double bond, is a nenber independently
selected fromthe group consisting essentially of CR33s; CRS; 10 CR-'6; and
COC(=0) NR~sR3' zdos@ ks reatiride thﬁradﬁ@hﬁdlhblenainmrmstfaﬂdirfmieaioéa'bé ]sldenélewffeﬁ&ﬂ&& R
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fromthe group &R s%?évﬂﬁnneiﬁes&aﬁé@llﬂls\ﬁm@ﬁtlonwand A=0-; 20 R3~is a
menber i ndependently selected fromthe group consisting essentl ally of H

hydroxy, (C--C4) al kp@%dmm@{rﬁmn&@m{a&%} fhe%MM@hQ)fGINFSa @dﬁetlyl"df e@ﬁém.s.eéue&ﬁee,d
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t he group consi lsractng égs%amplalthgy ody be; adwramged elhallsomdhe form pf tablets ;cortgining such

R~3, cyclopr opyéxc%ghétag iR taxto& er in laﬁeara§ Ehﬁewaeﬁe &W@@ﬁ;&d@mmx@g&ﬁ&foﬁﬂ
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t hi azol i di nyl ; athel substahae, ddrieganmpjd, enaugit $aitRer glta;:oae oemdie theispldiEpasathaist | y
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-R-3; each R339 is aAddiihally, thedagiuh Fempounds ghayc be chdministarech dopipalyuwhen treating

consi,;sting ess eﬂﬁérﬁﬂwitbfr}/ @éndltlon<t BERKin ﬁrlﬂi s Pna F\]I(BE df:rgé\gf w.%ag RO S je‘llgéf)geﬁl aéles,

substl tuted by O | uori ne atons; eac is a menb
i ndependent Py~ s@MdRit@ents. FWQ’P@%WW@BWSPP%@%@‘“@%Q@ﬁtl"leal ly of hydr ogen
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R3'' i1s a nmenbelhe dudegetntie adripistert écd mammalowiti ddwengom@ammaisspedmsrayd the disease

tiall f ! ;- NR~R=".6:, = ;
esc'(s;a; 3') gsj ° 5( (ﬁ%c?r gﬂﬂéq?h%tedo‘rhé %dtl\g] &{nﬁ%ﬂé&é%?nag%?é Rm ate‘{!‘g tﬁaﬂﬁxmi m'\lﬁé‘g;ﬁg ot
-OR~2; - OC(=0) NRZRpsulz; boheg Megt’rpumqiqdrench '@(emg esppggpound@xmay@qg-@ administered to
_C(NCN) NR3" Bg' 2amm§|€§} NSRRI as a%@ﬁt%u@fﬁ%ﬂf&hoﬁs%e'@aﬁ?ed m@&%ﬁ&hﬁ’dnal al manper

i m dazol yl; thiazolyl; pyrazolyl; triazol }/ and tetrazol yl
WO 99/ 23076 PCT)“I wqum-;:gth %@dard veterinary pfactice. As an alternativé the compounds may be

administered with the animal feedstuff and for this purpose a concentrated feed additive or
premix may be prepared for mixing with the normal animal feed.



each RD S is a nenber independently selected fromthe group consisting
essentially of hydrogen and (C,-C4) al kyl substituted byOl to 3 fl g)rM ?3 ’
atons; each R~'6 is a nenber independently selected fromthe groudjJ AY 7002
consisting eeg@msoRd |y of H -R3''3, -C(=QR-'3; -(=0 (=0 Rpe§i1p9s/01579
-C(=ONR~'"R~"z; -S(OnR-3 where mrs an integer 5 selected fromO0, 1, and
2; -C(NCN) SR~'3; -C(NCN)R~3, -C(NR~'z)R~"3;48 C(NR~2) SR~3; and

- C(NCN) NR~-R~2, each Rte' i s a menber i ndependently selected fromthe group
consisting essentially of -R3'3, -C(=O R3'3; oxazolidinyl, oxazolyl;
thiazolyl, pyrazolyl; triazolyl; tetrazolyl; imdazolyl; imdazohdinyl;

t hi azoUdi nyl, i soxazDieybiity ok telicampdupdis oftFhimath @8 er (IB) orrtinr pachaceytically acceptable

pi pendi nyl ; 10 sehsqﬁ&@gmxh.b.t €l R Emint6) e R OLeagR! 0 T ted RS

heterocycllc groups 1s su ute groups, |i ‘e
I's a menber indepen Yo %W%Pa“r‘:% fof crmnfanenugg qe&ecqmﬂa%&a g, &ﬁ%ﬁ”w %lH' 40f
H (C .CS) alkyl; (C2- al kenR/ er’bb% henet %/ R~"9 is a nber
i ndependent | y s‘@'ﬁ’éb@'&‘lﬂ“eﬂyﬁﬁ‘ﬁ‘"w ugrdsufp H%‘fCQSF r%’ﬁ%’s%"é’n %ﬂrngqsir ugg 15‘ ekmar
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o & g cpt o g e

where said pyri 'S strtuteo
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and -(CHZ)" X (pyri B@‘i ere n is anlntv&% ?

and 5; and X |%‘déh% By &fra knepr BREA infypion{g gy 5"%'3?“8‘%9'?‘ "d‘g??t '1¥B’°H§'§r f‘Epmp”a{e
substituted by f&cﬁb’ns Sr)ico R, dilotBd @troethytene folyos (D! Eaehei gi/col/STRITEIDEzyme prep) and
i ndependent s te&érglgl ghe group consisting essentially of H -RCS;
(C -C3) al k "f'tt d y% or 1 substituent hydroxy, or (C, -C3)

al kyoxy(C, - C3) aI kyI
group consisting essenrﬁp% ﬁé s &ﬁﬁ%@etﬂggglﬁﬁgqﬁggw&g? c&&%ﬁxﬂ;t.&{ gmotcg;&
al kyl -; (C3 C7)and yiiterh1:R5/In; W%@QC’@M CIPPOANG o @M i kurthegseng! dOUt'GIPS gre made in
- NR3R3" 0 &%Ms%ﬁ@%cme%éu?e%%&en&im@ rThBCﬁﬁéi oMED Eé%ﬁewaﬁoﬁ @'&férhssay tube
together to form-CH20 PCT/ 1 B98/ 01579 SS i S
i ndependent |y s®ltett & df’?'l‘jﬂtFttH% fYPWDg a0 A%ieds I ﬂd%’sé%ﬁtfzaf‘l? B eless e d} -
(C -C) al kyd sadhednitrbtithe drelajved aothe finad cdnsértrbtinnn in thoagsay ibe)g a nenber
i ndependently selected fromthe group consisting essentially of hydroxy;
-C(=O R~', -NR~-R~'; B -26CHzdmpdE] crQNRAH %, (cxtls{z)tanH@(bia@})RBas
_(CHZ)an)ZRB' 'L -(Cl-lz)nC(:O)NRB’\RBn~' (CHZ) "C(=ON(OH) R’
-(CHZ) ", SO2NR3' R~ Gﬁll')lPHI?@WbUﬁe( CH2) ", SOyNHC( =0 R~3; and

-(CHz) nSOZNHC( O)(pheny vvhere mis an |nteger selected fromO0O, 1, 2, 3,
and 4, R3ss is a menie r’n‘@@ntly sel ected fromthe group consi sting
essentl ally of H (C-- C4)
al kanoyl ; 10 R3s~ isVh Zﬁe'ﬁ'b é/‘i ﬁ'&’&ﬁ‘&r{é’éﬁ{af‘y %Y'@Efsearei"%t?ﬂtﬁdh'é b@PB%ﬁ)ater for 5
consi sting eSseminutes) y of -R-"; -CHZCO2R~'3; and -CHZC(=O)NR~"R~'; R358 rs
a nenber independently sel ect ed from the group consisting essentially of
-C(=O R-"; C( =0) { CoTig peagnoyltt,:bes @(e=shaker3ardopladedtie p oeatey |bath- (STIR{gr 20 minutes, at

-C(=O NR~' R~" t
- NHOOz{ C~- C4) a?'*af‘““e ﬂllfe 'E%f E sk oy land Hiubes i & §%{Q%t‘$ Qah%yh ranufes.
menber |ndepend‘é’ﬁ§'1"39 s bufist @5 r B tHhEM griotgves fyvﬂrpgoe@@eﬁma@espgtm&r acid

- REbS cy gno g@-rEﬁE)syQ 1lfAQiéB‘y|l>H ]gﬁﬁé-at@?]éa“to eachntbe @rarﬁ@e bath K TR ¥britenk3st eaéh fbe

nmenber i ndegenden sel e rom the grou i Sting ess

cyano; - Nnggng{g apg'g A'%g?e'fﬁkfl‘?'um" %@ﬁ%@ prafgyies, P 3:? é?&of%g&%rcus Drive,
- C(=0) (C6- Coo) Relle, N&® Y-o@( +OH()@BerGRle A ooRI yhi,bed GO NReVUSly olIbr&TB2 Rith

Rte' and R3sz ig ?q%rbuﬁern? Qv O RERENARNS L ¥ @%@ﬁrﬁg%{i}rr: %@Eﬁﬂ!?%%ﬁ&ﬂﬁm

consi sti ng essen? cyano; VI tro;
- (=0 R~; - NHCOZR~'




and -NHSO2R-'; A is a member independently selected fromthe group
consisting essentially of pyridyl; 25 norpholinyl; pipendinyl; im dﬁiimyl ﬂUZ
"thienyl; pyrimdyl; thiazofyl; phenyl; and naphthyl; where each of ;&
groups i s sulyotdohig7ed by O to 2 substituents R3'" or by 1 subspdi/iipgbisie S;
23 is a nenber independently selected fromthe group consisting essentially
of O -NR-"2; NORM; N(CN); C(CN)2; CRS N®2;4CRS C(=0 OR-"3;

CRS C(=O NR-"R~"; C(CN)N02; C(CN) C(=0) OR~'3, and C(CN) C(=O) NR~' R~"; and, 30
Yis Oor S, - OR said substituents defining R28 and RZb conprise a noiety
of partial Fornula (1V): 0 3 MAY 2002 WD 99/ 23076 -86 (-1V-)

PCT/ | B98/ 01579 Wity rg ohi@pMiageticasidh ASReeeRg. | Al PLihe elvtian 's pergH ¢ dmI sanditatien
bond; X is - CR4yid Ry Ritat@siSvoraled ahd 8dtRRalkdr[Pe | ndi cates a singl e bond, or
-CR4' 3- where said broken Inme indicates a doublle bond; X2 is -CR4' SRA"R47e_
or -C(=NOR48" ) Rde2_ whehmitsmi=d1 bram&eg\e ¢grn@est Mdaa«tde%vaagwgi(@:am bond; or
-CR'R4' 8 where said broken line in rrenber

i ndependently selected fromthe groal‘i%ra% orret @?W?’HE RELIR PRI %tvlbf H; hydroxy;
brono, chlor®, or tl udpaos daefrebd- EBRthat poneanttatiddd of3 corspoandreninizb rinkittd e50en ot pdcific
selected fromt entially of cyano; cyanonethyl;

benzyl oxy; -R4' g9drgl@%§£@ﬂ%g?w(® C o) aryl; -C(Y}NR4'sR47s;
-C(Y)NR4' S(CH2) " ( Cs- (

10- menber ed het eroar Gl’hg)ab@%w the %éﬁgggid;?l?ﬁfthgp@rmgée%{écc:a{l)ﬁ%q?ptébg@ts ﬁéreghgmh'&'t
3; each R4'3 gr é’lePrPQUCéQIbgNFt%"ﬂe@P“B‘;”“@”ttYodg“%b%i@ itheifesfiestivRaess for taatingedissrse
R4' 3 group is sylsiing H\E?@bd@&loﬁoprFls SRl tHeadlbwiRg fRlitrPREe4Y: RA' 4 is a menber

i ndependently sel ected omthe group consisting eSsentially of brono,
chloro, or t1louor 0; Cy‘«%ﬂﬂ'xerélltido@ (140GmisCorpmatiuiiah ; voluiderleSid calidsa Vi ethy@%xa&me-

C3-C~) cycloal k NR47 or47 A7s where mis
i(nt egez sgl ect ed® q?%%%c Bc'd ?Bﬁ-ﬁﬁ%ﬁndnu%ﬁ?ﬂ S5Te 15% (Fé%éﬁ‘m@ Wgﬁi% three
_ C(=0) NR47aRATs fmeORATRS R B SERSRCPTUIF s2suspERiEd 3R TBOLoRGNRINSRA 80 © calls per mi

: mﬂaozg)d' qS C - @H)ﬁpgr:élgmr;‘/alr?& ﬁﬁMh(cBHg{ung)ib‘l%§ |:§>fht::§‘n|ne %%;9315 n sgﬁa %cﬁéé esaé?g

sel ected from t tiategrasipx Hbrﬁ@'i'%ﬁ f‘ﬁg“‘ZBZ’e‘y%'b?ﬁt@‘SalTh? clls g 'ﬂ&mtqd@t 3’C§)(5°é!ICR'9°Pﬂ

R4" ~s a nmenger dtoaﬂa%aqmeldyo §cﬁ1|e%0(6ﬂfé Jlété%%rtzh%u&rQﬁél?u/ﬁ@ﬁ‘ﬁh@hé%herent cells are
essentially of -R4 0X0

0XO0- - 0X0-p
2- oxo- pyrrol yl ; '?!“‘&Y)?S th?%ﬂ%%lsh'"% 8% ‘B%ﬂﬂ&/m')za'@x@& %qdy‘P the cells at 3-4
4- 0x0- qui nol yl ; chndexatiofiOeHth BAd Htubatéd wmmxazm; mbml)ifs—mded ;awparmiayd wells. Plates

5-oxo-isoxazoly 4- 0X0-.| o e ups i.s
substituted by G 'nc'%atecj ?m'?h%gnt sgﬂk/%.? C\Agg&%ﬁmgcfh" se '?fuﬁén{}@?” Hgl eaﬁaa?wzﬁ}
sel ected from t g agrapdwictcBIHSA ﬂ&m@uwbemt(it)allqisy determirrdions; are yadefor each compound

- (CHZ) P(Cs- Go) b@géﬁlon ,,ﬁégjreg(. ist ol O-menbered heteroaryl); where p is
an integer 0 M 4Y 700?_ WO 99I 3076

The followmg Examples further illustrate the invention, but they are not intended to be,
nor should they be taken as in any way a limitation of the present invention. In the foliowing
examples, "DMF" means dimethylformamide, “THF" means tetrahydrofuran, "DMSO" means

' dimethy! sulfoxide, and "DMAP" means 4-dimethylaminopyridine.



_87_ PCT/1B98/ 01579 selected from1, 2, and 3; and where each said R4'8
group is substituted by O to 3 substltuents Ra74. RA'9 rs a nenber 03 MAY 200]
i ndependent|ly selected fromthe group consisting essentially of fo
car banoyl ; twioooasdenyl; (C -C6) al kyl; (Cz-C6) al kenyl, (C, - %T/|398/0]579
al koxy(C, -C4) al kyl -, and 5 (C -0C6) al kanoyl ; where sai d al kyl noieties of
each of said R4'9 groups is substituted by ¥%-0 3 substrtuents
i ndependent|ly selected fromthe group consisting essentially of brono,
chloro, or fluoro; hydroxy; and (C,-C4) al koxy; R4eo rs a nenber
I ndependent|ly selected fromthe group consisting essentially of cyclobutyl,
cycl opentyl; cycl ohexyl; 2-cycl obuten-1-\EXAMRLEVC| opent en- 1-yl ;
3-cycl openten-1-yl; 10 2 4-cy cIoEentadlen 1-yl; 3,5-cycl ohexadi en-1-yl;
pyrrolyl; pyrroli di nW; Bﬂﬁr@mr@ny Benzig@Gthzol yl, oxazol yl, im dazol rdinyl;
pyrazol yl ; pyrazolldlnyl p)rranyl plperldlnyl 1, 4-droxanyl ; norpholinyl;

1, 4-di thianyl; thi Orr@m@qm SI)Hmol ﬁ'o%ﬁ@?bméropyibeﬁzo%éddlvt/é?é éél-}s(élly d%é@\?édﬂb{bo mL
I soxazi nyl ; oxat hi azin I oxadi roups

substituted by 6°foHE«End G’fﬂ)ec’éﬂ ab%ff‘ Sq"gm'é"frfemb|‘74r7n'B@B'e?Ta€ﬁP'Y)5F°”° WO,
sel ected fromt he1@mmncan30$mggdmwmmal dver 0f2 mkn. 1Artet Gurakdb) raukyl 9°C, the

(G2 o kom0 Ll g B o0 Yy ol o,
a member i ndepemtignsdig whieh cm:m@ﬂwasrrmmeq m;asgedmpHe@Jrasﬁ diiddrig give I2:01 igallt0G#% o the
phenyl "and pyndipy, d;l \édg%nﬁ %ggf)ée‘g{r‘ﬁzgkgr)% 485 28BS 2bFs SHISSALUIRE hsYs Pf’

3 substituents in fom roup consi sting essentia

of brono, chl ord2990|92’f F'I]orHNWww"za@M?(P-de)MgQ)QWH 2% 4 bz). CHP (@l Rdx$-82 (m,
- NR4' SR4' 6, 1@“d2H§(7@3F(B4HSJ svm%as 19 (48 1anS1m @9%) %%b‘?&hﬂd.l:fﬁom O13c M f8 5
2; and, Y is Oor ai d_subst|ituent b conprise
a noi ety of par M bM§PI’ﬂ9) %1%4%‘3)3\)7 ¥ deRh 1@Q/M132r%&?3\fgl16b4 14@‘5’ 1699 yAng}, fgleg)
O O O N~NH U CHfor@,JNyNd, i@, ¢, sistablth, .40 \A)6.55VBpur(dVC) 5. MDH, 5.30, N3 6MdAY 2002
WO 99/ 23076 PCT/|898/01579 -88 0 HO~..~N~\ + O~ ~CH NnCHs | w CH
C OCl iN-O OH ~ O .\ 3-Nmira-dviioryMiEnzdicdid ~N | ' \ J (VEa) (VF) (VH) / N
Rsoo = H CH \ \ HOCH O~NCH 500 CF3 ~ NNHz RNJ HOCF, ) ' O (W)

(V) (VK \ ~Na | / gNiird of11.96 g (57.2 mmol) 3-nitro-4-propyl-benzoic acid and 1.5 g 10% Pd/C,
15 50% water wet, in 250 mL CH,OH was placed on a Parr hydrogenation apparatus and shaken

under 25 psi H, at ambient temperature. After 1 hour, the reaction mixture was filtered through
celite, and the filtrate concentrated and dried to give 9.80 g (96%) of a pale yellow crystalline
solid: mp 139.5-142.5°C; IR (Kbr) 3200-2400, 3369, 3298, 2969, 2874, 2588, 1690, 1426, 916,
864 cm™; 'H NMR (300 Mhz, DMSO-dg) d 0.90 (t, 3H, J=7.2 Hz), 1.52 (m, 2H), 2.42 (m, 2H),

20 5.08 (brs, 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 Hz); MS
(Cl, NH,) m/z 180 (M+H’, base); Anal. calcd for CioH1aNO,1/3H,0: C, 64:85; N, 7.89; N, 7.56.
Found: C, 64.69; H, 7.49; N, 7.86.

C. 3-Carboxy-6-propyl-benzenediazo t-buty! sulfide

A mixture of 8.80 g (49.1 mmol, 1.0 equiv) 3-amino-4-propyl-benzoic acid and 2.34 g

25  (22.1 mmol, 0.45 equiv) sodium carbonate in 656 mL H,O was heated gently with a heat gun until
mostly dissolved. The reaction mixture was chilied in an ice bath, and a solution of 3.73 g (54.0
mmol, 1.0 equiv.) sodium nitrite in 27 mL H,0O was added dropwise. After 15 min., the reaction
mixture was transferred to a dropping funnel and added over 10 minutes to a beaker containing

55 g of crushed ice and 10.6 mL concentrated HCI. After stirring 10 min., the contents of the

30 beaker were transferred to a dropping funnel and added over 5 minutes to a room temperature
solution of 5.31 mL (47.1 mmol, 0.96 equiv) t-buty! thiol in 130 mL ethanol. The pH was adjusted

to 4-5 by addition of saturated aqueous Na,CQ, solution, and the reaction mixture was allowed

to stir 1 hour at ambient temperature. 200 mL brine were added, and the mixture was filtered.



S~\V/ 1 O0OO0ii \\ ~~\\ii OO0OOI /.. NS\ ~/NN) NM 3. A
therapeutically active conposition of matter according to Claim?2 we’ﬂ@'ﬂ"?
for 5 said conmpounds of Formula (1A or (IB), R28 and RZb are as defi

under ( - 1'WO9R23R s ethyl; and R is a nenber independent| yCI@IBE8/D A9
fromthe group consisting essentially of cyclopentyl; cyclohexyl; and
(C6-C,0) aryl. 4. A therapeutically active tdnposition of matter according
to Claim2 wherein for said conpounds of Forrmula (IA) or (I1B), RZa and RzZe
are as defined under ( - IV - ); and R4" is 10 -(CHZ) " (C6-Coo) aryl or
-(CHz)"(5- to 10-nenbered heteroary |é where n is an mteger sel ected from
0, 1, 2, and 3. "5epoidn@s weelgt /! &l-P\Pnd digd\puerpightiagivs 1arr LB hutfiadirowruehciorsy
to O ai m4 wher oRddr{chutich -Rasy) meno20g (ded); IR Byl 32062408, Maermuzssoaidw 1484,

Comounds of - Foragh 4248 A7 G 1 gD Wts pOREELUER f i B slefd . 0.

). 0 3 MAY ZOOZSWDQBWQMMZHBQ 29 RCTH1J-BIBI)1590(d7 1A rhérﬂimélﬂﬁi (dal1Hy J=17,

active conpositi f c h I
ot 1 oo R TR R PG PACRRI kBN 80, MOREE R Se AR o s
and the ot her i £.d.duBst G é%ﬂ@ o7 1%t MEP aFqund) Cuit9eleHt had: Ua‘é’rfé’d I i ne
represents a single bond, R"3 is cyano, and R'5 and R'4 are both hydrogen.
5 8. A therapeutical I A&Woli-pdazgediearoniaecidmt t er according to daim7
wherein R is ethyl 9 A therapeutl caIIy actlve conposition of matter

according tot Claimb6 N\/@@mtia? Rf R.0% ealz ﬁaﬁﬂaar 1 orudelp)esldamﬂy;s ;ﬁ@iyﬁ@én@éheﬁfa%ﬂ b
group consistin se a cycC en
net hyl enecycl opg E@ﬁ %é %\ﬁ%{) % 8%9 Np&’ﬁa %e?%ﬁa %ﬁn@ﬁ%lterﬂ'ﬁ?ra_ﬂ e golution of

t her apeut i calol y 4a6td (3es O1D105p¢9$3| dauonpadssomt tibetoxide mcﬁodlnnlgDMeOOAatemt&ngmemarsmt
one of Rza and E%ag.ehﬁe@}é LiDRCNe ghc;n e rs pbﬁreé‘m%rP P Phedfl ‘tHgi" WH’r :‘J@ng

(1C) wherein th I'ne" attac to t on atom
i s attached repthiesentracted 2ixi3§P enlheshid aceiatel I?h@ eti\M'daCRtaiF extracte {eautdnt hsterpbpwere

to each other. Limpifed QRERBSUE 2605l Mz@c'a'hﬁ mocc%rpmgsél qfiltré%fonr@nfsﬁftraﬁ’&\cd?rfﬂbt@g
to Claim10 wherein R'3 15 is cyano eutlcac%/ﬁcwe

conposi tion of At f¥PS JBYEH @R ﬁ‘d'dt"éﬂh @I‘%ﬂsrﬁ't‘i’iteﬁﬂé? L0 iR iE&Cexgnes gnd dried to give
hydrogen; and RY74gigqs2%) e aimicnistaiiegesnden trhy248ed5ew; a-l(kiBr)@30 1, 380M24002973, 2504,

s 108 2 i e St i TR ey L P4

conposition of 17ht =916 M) cdddangH =10, 8K mz)l 2.80kbrH| J¥8R Hz3, 8506rr9n1heu 1.1 Hz) 12.95

i ndependently s g i C

vl opont vl cydfandiy s ERafipfiey BraplBechgh BIARC Bl gHEI bR
-C(=0) OH. 14. AN ﬁ‘é?hﬂ%ﬂ&'ﬂﬁc@lﬁpyﬁsdﬂ)ﬁ@e”dd&\éosition of matter accordl ng to
Cl aim 8 wherein said conmpound of Forrml a IA‘ or (1B) as defined under ( -
Il - ) is a fmber |nd-:ep el < 7 hleroup consi sting
essentially of: 1-(1-Cycl opentyl 3- et hyI

H ndazol - 6-yl ) - 4- oxomyrs ofewasecambioni tir Iehm\/) 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

Traps-4-cyano- 4 h(”gTP&}YI nldg R/gﬁta\égec?m%?ﬂ)mén to a rf)%m terrépe{ature solution of 7.92 g (41.6 mmo],

H i ndazol -6-yl)c exanecar boxyil ¢
Ci s-4-cyano- 4- (ﬂszwivmp@ﬁMﬂH-(Bd@Dhyﬁl-camqwhn@aQ01&56myI(')anglhé&&me\danmﬁoyll and

aci d methyl 30 esdoqf (458 hkkeP 1 1-daVid AP ﬁ%@»ﬁ'cﬁpéﬂt Xllter 38 %J?é' Lirrdom temperature, the
H- i ndazol - 6- }’l )cycl ohexanecar boxylic ac
reaction mixture was concentrated to 150 mL, dlluted wnth 500 mL ethyl acetate, washed 2 x 100

mL 1N HCI, 1 x 100 mL H,0, 1 x 100 mL brine, and dried over Na,SO,. Filtration, concentration
of filtrate and drying gave 7.8 g of a brown solid, which was purified on a silica gel column (30%
to 50% ethyl acetate/hexanes gradient) to give 6.41 g (75%) of a tan solid: mp 107-108°C; IR
(KBr) 3100-2950, 1723, 1222 cm™, "H NMR (300 MHz, CDCl,) d 8.19 (m, 1H), 7.7-7.8 (m, 2H),
30  3.96 (s, 3H), 3.05 (q, 2H, J=7.7 Hz), 1.43 (t, 3H, 7.7 Hz); MS (CI, NH;) m/z 205 (M+H", base);
Anal. calcd for C,;H,,;N,O," C, 64.70; H, 592; N, 13.72 Found' C, 64.88; H, 6.01; N, 13.96.




WD 99/ 23076 - 90 PCT/1B98/ 01579

Ci s-4-cyano-4-(1-eyciopentyl -3-ethyl - 1H ndazol - 6-yl ) cycl ohexanecar[pg)ml{imz
acid; 1-( 1-Cyclohexyl-3-ethyl-1

H i ndazol - 6-WO)%23®kocycl ohexanecarbonitril e; PCT/1B98/01579
Ci s-4-cyano-4-(1-cycl ohexyl -3-ethyl -1 Hindazol -6-yl)cycl ohexanecar boxylic
acid methyl ester, - 52 -

Tr aps- 4- cyano- 4- (1- cycl ohexyl - 3- et hyl - 1H ndazo! - 6- yl ) cycl ohexanecar boxyl i c
acid nethyl ester;

G s-4-cyano-4-(1-cycl ohe>éyl -3-et hyl - 1Hi ndazal - 6-}(/I,Zc /cl ohexanecar boxylic
aci d; Traps-4-cyano- 4- (%ﬂﬁ&éﬂﬁﬁé?%\}?'&f‘carm ylic acid methy| ester

H i ndazol - 6-yl ) cycl ohexanecar boxylic acid; Ci s-1-( 1-cycl ohexyl-3-ethyl-1
H i ndazol e- 6-yl ) - 4- hydizaxpeatrhyidCy 03 eduas so@arahixride 609 6l didferdgns wds ayRAGM éne
1-cycl ohexyl -3-ethyl -1 H ndazol - 6- vyl cl X ar bgxyli c aci Lde;

Tr aps- 4- cyano- 4 P?’i'g’b VC? B%gkvpp%@tg{eyhﬁuﬁ n oP Q‘; galg.‘/:"B mm&, ¥b equn% é-edth)ﬁ-qh-nndazole-&
H i ndazol - 6- yl ) cybbxyheackhmethy! lpetrs/ih 125 ek iadhyaindud ®MF. After 20 minutes, 3.89 mL (36.6 mmol,
Cps- 1- (1- cyclohexylody alhblint orifidpge eafsddaadsd Sdaneiiorwas m

met hyl et hyl ) é’ycﬁo)yhée%?ghg‘%a NI T: @e bl 35 EaNorlwas mixure atowed to
Cps-1-(1-cycl oheéttyavernight & yaomitempaigiieo The mjture wahipan eoued siodHeiAhendaxtsentadtd ¥
fe; G s-1-[3-ethyh ml-cihr Adethtd ORYIAYHnk-ektracts were combined, washed 3 x 400 mL H,0, 1 x 200

H i ndazol - 6-yl ] - 4- hydroxycycl ohexanecarbonitril e; ,
G s-1- (1-cyci Opém-t '-}H"@-sa-nétdﬁ%q ovpr Na,50,. Filtration, concentration of filtrate and drying gave an amber

Ig [ ngaﬁl - 6- ?/I Lnﬁmr\@é)ﬁﬁ?f@g oh e xincegenediain {109l eyl acetate/hexanes, gravity) to give 5.48 g
s-1-(1-cyclo -3-e = _

i ndacol - 6-41) TPHAARE Pt Ih AU 08Bl OPF] 8B 1B T J=10 Ha, 77 (m, 2H), 500
1- cycl opent yl - 3{@trigt] tH, JE7.6kaBE7-(6-3H),) 3.0t tuy A ok -64HQ02.2 (m, 4H), 2.0 (m, 2H), 1.8 (m,
met hyl cycl ohexa r bt ri_ ey T - ~ l\oRe - |

T s ol AT SRR el RGBSR e PO o reore.

G s- 4- cyano- 4- (1- cycl@bpt ¥laodamiiaddiny il inadazel n-Rieargy ¢l ohexanecar boxyl i c
acid; Traps-4-cyano-4-(Icycliobutyt-3-etnyl -1

H- i ndazol - 6-yl ) cycl ohexanecar boxyli ¢ acjd; 25 ] o

6- Br ono- 3- et hyl - 1- ( 4-7f'11|ugr(bfﬁ'ﬁ%|n1/¥ )aqql_v) Mhium’luﬁ? hydride, 1.0 M solution in THF, were added
4-[ 3- Et hyl - 115 4+ h o suphienyt 1)621g (7.05 mmol, 1.0 equiv) 1-cyclopentyl-3-ethyl-1H-indazole-6-carboxylic

H i ndazol - 6-yl ] }R;Fh,ﬁgéyggﬁ%ﬁ%'rgd;ﬁ ﬁrr‘uﬁf_rrutéoﬂé.i ABCAH ! 18R §thanol was added

4- Cyano- 4-[ 3-et

H- i ndazol - 6- yl| | cpatioasiy tEndiranebairry mixtureeasipairdtyinto §80 it of 5% (1,30 )M X082ed D450
4-[ 3-Et hyl - 1- (4-§,| war Yz irgq_,]gd; - 6=l € | ] '
ethyl este r, 4%?&%%&% 01?/18 Ijocr)dr?gxy_ %Jtse‘?ﬁ%l dowﬁw%hgﬁ £ %P%& & @t
H i ndazol - 6- yl ) -hefe |20f drechevea Ne>A iFétratien. (roaeenifatio of Blfrate, and drying gave 1.58 g of a
&0_5- 3- Cy ?ng-&ﬂ ][ ?cleelF Bi)’h whibh (s fplitireé :é_ﬁféesﬁlhé!a §Eﬂcd?lu[mn to give|1.53 g 289%) clear oilr:1 IR (c;ml )

i ndazol - 6-yl ] cycl ghexanecarhoxyl i cid. 45[,3- oropheny| ) -

1 ndazol - 6911 PR ALk S8 AR By ettt it B0 sy ol e eiyrea
H- i ndazol - 6- yl ) -Hi&, Iyar(e Xy, b ddice 1 Eni=d &y 812 Xy}, 402 girdet, 146 J#A7.T Hex ape(st 2iayad.bg (q,

active conpositi fo tter, agcosdi 0 i 2 rgin_said, gi

cond 1 ons whi oy 500 PEUrEdFeR S Rt ss R o1 I0R ST 8l b ARG

and condi tions afthOAePR 24 B diase)adBMS galad tobBdHioNghs H: 245.1684. Found: 245.1675.

therapeutically active co sition of matter according to Caim 15 wherein

said inflamm® ory di sida QPEItY-3§ sRdazelerbrrartaidenyde nt j nf | ammat i on,

rheumatoid arthritis, osteoarthritis, Crohn's di sease) and inflammtory

bowel di seaﬁe; and \anw.ag (Q.mindncrl,&mﬂdq%p&&aﬁﬂp?ﬁ&ﬁ%ﬁiumrrﬁ?&gaté (Miy\were added to

conprise: chronic obstructive pul nmonary. S i Nc | a

chroni ¢ bronchit? gqonhﬁawpﬁﬁt%ﬁtgp f/nséoﬁp?{yg'g}nﬂ?&a; "4"%93% equiv) 'Cyagpe"g'E'Q'g%y"1 H-
indazol-6-yl}-methanol, 1.06 g (2.03 mmol, 1.5 equiv) N-methyimorpholine N-oxide and 3.01 g

4A molecular sieves in 12 mL anhydrous CH,Cl,. After 30 minutes, the reaction mixture was
30 filtered through a short column of silica gel (eluted with CH,Cl,). Fractions containing product
were concentrated, and the residue chromatographed on a silica gel column (15% ethyl
acetate/hexanes, flash) to give 924 mg (63%) of a pale yellow solid: mp 41°C; IR (KBr) 3053,
2966, 2872, 2819, 1695 cm™; 'H NMR (300 MHz, CDCl,) d 10.13 (s, 1H), 7.93 (d, 1H, J=0.9 Hz),



17. A therapeutically active conposition of matter according to Caim 16
wherein said respl ratory disease or condition conprises asthma. 180 ZAMAY 20[]2
phar maceut i cal osition for inhibition of PDE4 or production_of TNF i
mammal in né’ve%% I;{Zq.lch treatment conprising a therapeutical | ypngflg?ﬁ’?’\f@
amount of a conpound according to Caim1l aor,a pharnmaceutically acceptable
salt thereof, and a pharmaceutically acceptable carrier therefor. 19. A
pharmaceutical conposition conprising a therapeutically active conposition
of matter accor di ng to Caim 1 and a pharnaceutically acceptable carrier

t her ef or. r H’fiﬁlCﬁHt4' U QR AN, BLP%‘ aazﬁﬁﬂr 9b6‘€hutnfét C;IHaUna éﬁz)""@%‘i g

sai d therapeutl cal active on(‘gom tion ter 1S npound accor

to daim2. 76 ’221 2 e 4y e-Gfm. ZH, Hér‘é‘b@b‘i |1(,3§I f@“eFﬁe‘b‘T‘@v’@SéﬁbNHw e 223
conpound accor diyag* thasd AHaMtdied B LIODUD: Y, boE8IH @ Lo tih 58 RiAEMBCARUL uqad 58,
acceptable carrier therefor for the preparat| on of a nedicanent for the
treatnent or pr'éiv"érﬁgl on of a disease or condition in a mammal in need of
such treatnent wherein said disease or condition responds favorably to
inhibition o§ PDE4 or production of TNF @&xdMPSsE@ nmenber selected fromthe
group consisting essentially of joint inflammation; rheumatoid arthritis;
gouty arthritis; rheHn%té}orgoip‘%qy n'.» léenzgr%t eoart hr| tis; sepsis; septic
shock, endot oxi ¢ shock; toxic shock syndrone acute
respiratory distress syndr one; cerebal mal ari a; chronic pul nonary
obstructive disease {@PB8 el ddieqgviakbama:4- REeRY bpingens e ardet & ongrpgrtion to a

pul nonary eWDhW@ﬁBsoluﬁén' bfcéb‘é'rﬁL c&iélarﬂ&i};%r Mzs%ﬁra‘ﬁ@'zé@%us sz’OWthr\ﬁ%%‘PJuQ%ébﬂamcal
di seases; reperfusion injury; graft host reaction; | ograft r &ectl ons;

fever and nyal g?t'a@gdw%te@a%f?@ﬁ 'Eéi'l’“”’e\/‘i’fr":i’}2 Bk GUnyae. "ﬁfeéé‘t’)i eARCi APy (Ber{3 %,

i nfluenza; eacheian $wmndafcyH;sm4lan& &0 tnhlOR,Dvad Bl ded idpRse OC&CﬂOQiﬁlh@es The ice
secondary to human acq ne defici ency

H V
T act on | ARG TR e FIEvET R =R Pt fEreetats. anf SR IR oy iparatire for
formati on; Cr oh®B outh. Skhasedction roigiu@twasepooeiitte 8 4 Lphaake) Isoselpatkedlfdl with crushed
I is; t 1S
cel e oot =, 11003 AGPHEG 5 bkt 0k OMERNRE ) ADRE R ATl -
i ncl udi ng ast hn800 rethisennony! eShesn T Qroanicerxiiagieivers isambinedyyashed de; 80g surH Qs 11 %500

| 3echet' s di5eag brfd) 3RE Yicdver 1eh, SO Wfrﬁloﬂed%hééntrht%n o?hﬁ’é?é‘br‘?d drymg gave 150 mL of
gl omer ul onephritis; inflanmator di sease; |eukem a; al

rhinitis; and dereiayiiqys Wh?@‘”a 'P"ii’s‘a Hea ae'tcﬂrQF’éﬁéﬁP?Vc@ICP'ym%? Tsé‘gtsl"%geéﬁ‘i?ﬂnt
of a corrpound ag% Qi dtgtatethekdnas)to Afford 63. gghamrcepq«éw liquid. OTTheadeaskel rRgiBROherfiOr

the treatnent o reve nt i 0 e r co di.ti

according to CI@ %Sﬁfoar of é‘"MiP%S“z% f@t'rreg%g% ?oi\@%nf g@ﬁcmoﬂ)a)gom
desired t her apeRq66c298662875.581,UB5% em” hléaNMth’iOQd\MZe GD&spi BT dd,yIHI V=2 1 BB)s7.62
syndrore, bﬁ@nC{ydtm,J g*ﬂr@:nhf) 25514 YAt 1268 1Y) DA Yorfll S Coﬁﬁzﬁg@%@)r 3ASIR,

chroni c bronchi nonary enphysena, or SI|ICOSIS $te
of ~Inding a coHﬁouﬁdN'HB\Kﬁ@ Mz GORhLY 308N 23 thed 4Bhdtshdar At |19Wy136
whose active NuedgsiBOMS @Gk 2681243; (VAN O 49 Riaaé)) HRIMSSRicd fchﬁ_,H[oﬁdzBﬂ%r TABWHTL
~epoht by prepag g g %gFound havi ng the sane chem cal structure ae said
conpound whose vE*htiefeus is a cat echol, except only that said catechol
active nucleus is replaced by an I ndazole acti ve nuol eus. 24, A nethod

according to d ai m 28. vhBromo2-psepyephdeamieel t her apeutic ,agent is a conpound
of Formula {IA) O (It3); , 0 3 MAY 2002 -93 R R z RO ~R-~N ~ NI N

Rz 1 / NR-28 Rs R Giﬁbé@iﬁ)nnﬁﬂ% @Qﬂm%%h&%l éWon@@?ﬁﬂ?@st?v@?é bded in onef

t hereof; , -- wherein nber sel ected fromthe group consistin
hydr ogen, (C, - CR9™ie)) R §|room temperpiuecsqlutionygf 53,99 (@43 mpe!. M@ﬁ‘é‘()h‘ t?‘i°'T‘%'2'§Ff°11rPt“§t¥br
S(elcaf(; ed( E; ocrr;) Oberfz)enermdnbo r(\LCabﬁm)e éthﬂﬁ}b\(ﬁ(\d:‘ri’ @A) (Ebdunl) ; leoﬁA@)z4aLd§&n§Ltl roomd
- r, - et erec oraln n Is an nte sel ecte rao a
o () 1 oot or e s nSR oS SV ehpoler < re (oSl psTiop0
sel ected from Omcnaidl, bedkerj three@uar@es fubh Mitly ceisigedoice @NITEE). ke oy Ne@id peletriwete
Is G S, S E?Ae!?t pgaBWSJ Qﬁtﬂ ermn\ehﬁﬁtﬁh@ qJO Qﬁ@ﬁ\gg%ﬂh}éltl 'h d£¥lqussolv?d

Independently se M the group consisting eeaentia

benzi m dazol yl ; ThhXeHIrewen divided "lhay HereRell hathaxtraded 2 x 7%!1&9‘!‘16)@@#“8@\“ four Ethvl

bnZ b] t hi ophenkstat exex MR inbinbe Mgrﬁadanzmoﬁlm &erh bﬂmbw @ |aR@ Bidebn dried
2, 3-d(hydrobenzof uranyl ; 1, 3-di oxane; 1, 3-di oxohanA; 1, 3-dl %hl ene;

1,3d|th(a|ane; furanyl; inidazolldlnyl; | M dazol | nyl ; |n1dazolyl 1
H i ndazol yl; indollnyl; indolyl; 3HIndolyl; IsoIndonI; isoquinallnyl;
| sot hluol yl; isoxazolyl; norpholinyl; 1,8-naphthyrlElnyl; oxadiazolyl;

1, 3-oxat hl ol ane; oxazolidinyl; oxazolyl; oxiranyl; parath)azinyl;
phenazi nyl ; phenot hl azf nyl ; phenoxazl nyl; phthal azl nyl; pl pen3zinyl;
pi peri di nyl; pter!dipyl pyranyl pyrazlnyl; pyrazol I dl nyl; pyrazol | nyl;



R113 (Rtle) mR114 R116 Rt~ (Rt1) i, ~ R-94 113 OSzCF3 1la OR ~ (1 Q .
) (I((j)) - wheraln (I1F) the dashd :lnes Ijn ];)Frmtjl ag (10 egdd(l E) mdggeml/n%nbzy
and opi Jon esent a single or double bon provi ded t

(1C) both ggg%’&g ®nee cannot bot h rpresent doubl e bonds at tﬁé-régg@@??%u
-mis On Integer selected fromO. 1, 2. 3) _ghd 4, and when 2, may apply to
a single carbon atomon the ring; -F\"' s a rrenber sel ected Iromthe group
consisting of H bronmo, chloro, or fluoro; cyano; (Cz,~C, ) alkynyl
aubertitutad by 0 or 1 substlWent where sld substltuent Is a nenber

sel ected from t0g g4 gépk%m&%m%n&nﬁ%w 'n@étuén@fdryp@edm JRY& ﬂ’t}ﬁ'ld gf‘ was

pyrlmdinyl; (C-C4 subat| tute r orno) chI or o, ucro:
B NHO( —0) G ~OPRFIES ooy T 150 I S8 GBI { L2 e ogetgherens i v Gt o Rt
Bal d sUbsi | t Uephileiygliow IGIRIENR SCHEG) 300, f3404n3b0 29620 0§B3C 2673 mnngage%ae’mﬁ AMRY

s an A o) ¥ €00t o8, 380 s T U BPARE 08y bk oo

dashed | i ne sf orj=1.Be&{zJ; IGmAS:@bmz 20621 (M"3t 1880 Bareate)r Al eeind ér & idovidl e Isang;

R114 1g $ t f H R' R ~:
0 or - o ¥y RSP R Poudd By W?K@“E@ Ry R o )
ONR'NR'C(=O R'; C(=ONR'NR z'R"" R'; C(NR)NRrR~""

R -)NR'R ~; C(NCN)NMMEMEQ C, ) aI kyl ; CR1~R ~OR ~,

~SR ~' ' CR'R ~S(O ~R ~' where nis an intger selected fromO0O, 1, and

zﬁR‘ Ng( g) ZO:\’ ~_¢1828'g%§§0‘m§61 =0 péah\% 5- b@ﬁ'uﬁ ggpﬂ p@nél)aﬁmé werCer\Blaced ina F\’; L flask

~NR 2' CIQ”?\I@Z&QSC'@“ I@f?at%&:@ SO&&PF’ gfﬁ?é n@((\(;‘gg BRel 30equnv) conc. HCI in 165 mL
RI z0C(1Y) NIH @erﬂsza'ﬁvemnbarF&l ﬂeam(dgl&om B whidR fbeedGEs%rm@Np until a fine white

~ ANR 2 u 10 es&{ed ’r w'NR' I ILFo(n f1g9g(%é(x1mol 1.0
'NR C(NRz“ﬁpiQﬁé“H %“N?Q‘? WBF R
NR z' C( =Epd})—<doRY nitritee frr a7 olLyH ;0 Nviak azdﬂdydiropmsd d&zdby’nm The ice bath was
IOly: dl Irtsgiz%ngcg%a %Q'Otﬁ% atctUnaﬁlP\l«éodh) % rggr)rﬁ%r%eé&qr&%?%v%ingégy ITP reaction
(t h| azol W")‘UFEGR,SR"W( f‘ﬁfﬁﬁéﬁ"@PSﬂ 3 5'”*.?!@9 9'5256(“"@?') WEGEQ'QQ' to ye. dnefi EFPYF ;was
(t hl ~gl | thhéd h anQR Btk Odr@X @ GhathanicalCRirfimgl moé@égbtloﬁfsﬂspensmn of 32.8 g (313
oxatol |0l L) R e @j

. 6208 ST AL biob et G oA P over 10 mn,
~(pi peri dimay khick wERe sE%pZﬁmrp&rmat fomdd)(arylamioﬁiﬁfn Rtrafjyoyabbaiteyda)t) wasdiidwed to
het er ocyclic gr u bal n ti

VRY 20 -0 S B paty B o LitE vl e sheled ng P ol ko /208 iy e
OR'; -CH20R'e; NH:BRorodB{d-OPRT); 1 @(1503)70:@H30H@c0®)dm0?@) themtix RO MR ELO. porping ded
that R's i b tyWhED r 3
doubl & bond - oEn AL (T RERRTE K I e UBT R OPArY GERERSRR foften or
“R'5 Is hydrogd¥itepidr 1~ is OR's; SFt'z~ S(O"R ~, whre n |s en | nteger
ael eC| ed fromO, 1 and 2; S(~ ~O-NR ~' R ~; NR z~R ~‘; NR ~C(=O) R*;

NR ~"C(Y)R w NF\" ~! C(‘F5®) aRofethBRI freéChlordib¥m WasptacebliR'a S( B9k ten 3R1€rg (348 mmol,

m§ z C(C(Ngc\:ID\I)S(NC 2(9 SqugP &%} ssuum:éc%ta (?ﬁﬁcﬁ&d)lgge &% %&:assd %\% t”qmmolqo 05 equiv) 18-crown-6
NR z' C(NR z') NRVeZé Eﬁ@'d AR 1([Xnt:ﬂge€@®09!mhlpml%al+'wa@add@m o pdicD( 2169 OR reaction
-R'le a ’eﬂgﬁﬂer iy e@%ﬁé’d td th%bgong'i E‘%'néér'rﬂ a%ﬁéﬁélre ?o'?qaeﬂdw The

subst i t ut r oo oro uo 0,
respect to a smgﬂl@ quﬁgeftféiﬁfl?éﬁh%lﬁ@ﬂr\%aéh% ’(:W'“F@'éc'b §“éf‘ﬁea°t3f?éﬁjc°n°%t’?tef’ 50 give

menmber sel ect edwfg gmlde QJE!@dt'Rbr@\Qﬁ\%fy&'alsﬂgsméa Q?clvfromﬁ ra hyS@ZﬁR{gzsﬂB'a‘gel ethyl

o e bRy Feoght 15 " T, s e 7 ey e el

OC(=O R "; OC( t6) ofRtals: b AR-1R°C. IRN(KBY) B20tH) 8008, RIEOS2%2h, 16116,€1960, 1987 erot,eH NMRom

0, 1 and

O o MR ) TR A e G oBeE i T (R ) 7Y By gt T el i
( NOR' ) R c( NR=1p) BRHZ), R89 (g, 28( RS HANR: 4R (1, KSR Ik MS [EI-NHOMICR)7EREMEY)
al kyl; tet rz0l puke): AAH1 224 ¥k C Hyg W&%Q‘e)ﬁb H,l4rdal K‘e@%' Aound! ¢, 4BYBAZ Al 87! N 12,45,
thi an I dl nyl ; oxazol yl; oxazol i di nyl triezoi yl'; Isoxazol yl ; o~csdl axol yl;
and thIadIazonI mher~a t he reC|ted heterocycllc groups are substituted by
0 to 3 eubstltuants where Bal d substltuent Is R~ -R'ais a nenber
selected fromthe group consiatlng of -NR's; -NCR'R'{Cz-CB) el kenyl;
-NDR'"; -NOR ~; -NOCR'oRM(C7-Ce) slkenyl; -NNR'sR'a; -NNR'R ~: _NCN;
-NNR'C(Y)NR'RY; -C(CNh -CR ~CN, -CR~C(nD)OR"; CRs C(=ONR'R ~;
CN) NOZ; - C(CN) (=0 {C~-C~) al kyl; -C(CN)OC(=0 (C,-C,) alkyl:
C(CN)(C,-C~) alkyl; -C(CNNC(~ONR'R'~"; 2-(t,3-dlthlane),

(1,3dit h| oI ene) d| Tnet hyI t h| 0 ket aI di et hy| t h| o ket aI )
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-96 substituents selocted fromthe group consisting of nmethyl; ethyl:
,mono-, di-, and tri-fluoronthyl; and brono, chloro, or fluoro; @ W@@z
menber sel ected frt~mthe group consi sting of hydrogen and R ~ 5
menber sel e@¥FP®m the roup conslstlhg of hydrogen and R ~; P F"Wﬁé"dsﬁ ~
and R~~~ appear together as NR 2' R ~ then_Ry~ and R~-z, nmay tae taken
together with the nitrogen to which they ere attached to forma 3- to
7-menbered ring optionally containing one additional heteroatom sel ected

fromO Nand 5; --RCSis a nenber selectd fromthe group consisting of
(C-Ce) alkyl and - (EReRromi1 R conciesnfliiimaaitd nt eger sel ected from 0, 1,
and 2 and R~~6 nd Bal d uted by O to 3 substil uents

where each Bald substituBnt is a menber sel tted fromthe group Consisting
of brono, chlpro, or?{§aid mPph 185 equa AUy dsge. 60% oidispgron.gvas@rdest in 0.5
E(RC(O) g)RtO( g ~E;4 ) ml(oEQioNHO“(Rsautton %Raa;@((s@ NNmoMlg Sq%lvﬂg%ﬁm@@-@yﬂ'm‘ lcr;xdazcc;g(l)e) in 500
~ a ~ R~ . 'R z; ~-

al kyl 5 NR' C( NCRY 8¢ ’\éd*%sc(d\l"% kw © MRS ‘%E%éﬁ(ﬁ% BoR ‘empﬁﬁ%@%ﬁw‘& e @
al kyl; S(O) "g C, solitign efl 8<&h1;_ (&h@m&\dn fi.equv) cydopgmy! tadreide ed1f mbmnﬁydrohs DMFIwas
NR z' C(; O (~O |

oxazol yl; pyr azg’\é{3 ?7_ &Nrnseazwﬁ tug% %t %L%nzmmrgw %%8%% mtoliﬂ \q tr?ctﬁd 2dx
with 0 tv 3 flubr ¢tlm,é a@ﬁtaifm;'fhe O'E@m%eﬂ"gdawﬁ@rﬂ@mb'ﬂsél\mh%tw P<r7éﬁ1ntLHéngﬂou$jJ0 mL
consi sting Of (frive, %‘Qj dﬁéﬁcdvgﬁhé%ba I-‘r?llfétloﬂy‘:'oncélaﬂétfoﬁbfwtl'aée Mr(ﬁ%ﬁﬂ é’évg 2? ROf crude

i m dazol yl ; trIazoI% rroé‘iﬁ erazl nyl ; eri

furanyl : t hi enyprodue WE\'E'?)‘P’% PUTiERd RA %"'ﬁ?ge‘ C‘H%{b’hﬂh%g siligs ge’, p"r/eﬁlwl acetﬂe@exar‘%s)é?
ni Ierrbef deeI ect eghved 10087y (29) @nfmmb@m?llﬁjg?(@%zgz@ﬁ 2%751 héfbﬁ 150Ré§f) éNE az'nwmeR dr
sel ected fromt S(H%“z"o m t Ol H ~!' e s 47 y4
G\, G(NR ~')NR ﬁt‘;{' 5;&’ HHHNRAE ) G LEINE MR -Pr e H2)
C(NOR z4)R'' C(4\B¥ mNRebﬂH?S%ﬁFQ{ IRIR6 - PNRI=R6-Hz), C(1BIGN) M 2. &R 2H), 1.65 (m, 2H), 1.36

I 6 Pl O e b B T o Sl Bl

CR'OR ~NR ~75( =Byt @ﬁmﬁ‘d‘f IGFR4 (VBB RF OUNdR CREZAGNR, zmm:@)e@w ~
CR ~R-~NR-~~C(Y) NR i ~R ~: CR~19R7~NR Zr G(NCN)NR Z' R 2

CR'9R ~NR 714 CR-NOz: S(fcy@opengl dathyi1 haictaia oyaivaldihyagol y! ; i m dazol yi;
| m dazol I dl nyl ; pyrazol'yT,; ThH( azo1 1 dirnyl; oxazolyT; oXazolidinyi;

het er ocyei Lsgﬁﬁﬁﬁéyéﬁ%%ﬁﬁé?ﬁrﬁ’rﬁ etio BB TS 2 R Fanes e AALbr 781G
substituent is saltiecbofetBX g (B84t hmolgt. OLepuwc)cﬁdsmrso-nmgclqﬁenﬂ»&&hyl%mdasolamr@@bﬂr
and - 5(=0 2R RNREHPYRR IR oiin % 1EETRA T 114 W AR i s
CR'OCN; CR NOzadd@RdeES('l&@)amhe rf@f-'\f'o(‘l(fm&tNRWRS allowed w@ﬂb @(as@)tlgrqadﬁo i) ataT&KGl Yhe
of C(- CN) O z) NRxBreSwas witmad M ¥éork @dperatfe dver 1Aoﬂfe§ﬂéﬂq2§ﬁﬁqrhdﬁﬁlg~afs%d@d”" ARedd

wherein for said desired therapeutic agent Ris % substi t uted
tluoro; R 1Is (%’S&“"@i‘)’ 18I”R"3‘Htes 6‘H§ ohhe é”aéﬁ%l“‘ﬁ%%é ?’d@&ﬂ&‘?t%fhdfh? Ff’é'dtl? i
fs a substttuengiuel withs00 i rqsz)and/\mraaed he& 2da shieethyi labate e [The DRJAKIE eRtrattsOhdie

bond, R'"" is cya ndR’ hydr.oge B, a nmethqd . .

according to d %?n%rng ng?el i ? Od?m%gf des%drae 'Y% egaa”gf%?%méeéeqﬁaﬁg%; firation,
ethyl. 27. A necdnoehtatinof dikralg and d@imlgﬁvezdyemromwht¢mwa$taindedj@sa sitich gel column
ther aputic ggentisfh d ::7 mgnezeér%ﬁggm%tgnﬁew&% AN ISR, 1 e

cydohexyl, cycl opent dobu nmet hyl enetyc I Sopropy enyl,
and 4-fl uorv- ph@lQWV‘ C'A'q?é’dqfl‘éat'tiéé‘?ﬁ”&i“r?@‘“?6°'@°a'f‘¢ O'MXW%l n for Bald
desired thdrapeutic agent one of Rya and R2b is hydrogen and the other is a
group of partial Forf] tilcaciopetyl-aBwyiaHandaba-ed@siednililene al tched io the ring
carbon atomto which R is attached represents a si ngI e bond; and R'~ and

R~'~ are cis wth re acco n

wherein for said des??gﬁh’t(égr Z’%ﬁtf%gﬁﬁvétrﬁgwg"yn%o G, §6éid£g° w'sﬁqaarmm
accordi ng to C tempe28rensuspensionfah5.68 ae@d3.dérmnoeleto Bhlev)abwlopwmgeﬂw-‘rﬁ ingazOle-6-
R1' 6 i s hydrzgee I Iet r f
o _CHZOHs,e C?%.%myaz qna X %34 @cr:ngrﬁ& 9 &ﬂnvs n%?mng fb%nga@mpﬁs)m& Shiyarbu
- CHI C(=0) NHz. 3 fcetoritiie. %’Eﬁ é\‘éﬁm“tfﬁﬁﬁeie ctief gixte was W?&ﬁdé??n%!aatgaﬁnaeééﬂtr(éw
t herapeutic agerimoR 168 equive M6, 3-BRhmahEIkIdaAeweREe ade@ Ufoduditalahd @ @Btion was
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()-1:, . THIO0% /"I & ()-11, . TH10% /& ()-16,)SH10% /& ()-F # 10% & () -

"&10% & () - Pabcdg} uV7$109&& () - SY109%&Z& () - S10%&& ()-3(10%& ()- 10 / / 10 /
| 10 | /V#S4-#10%/ /& ()-EzX9uV7& 109Z& ()-!8&10% .& ()- !&I0%*& ()-

1> 109@vZvé& ()- !S10% ()- | !109%& ()-~'d !!1wled7 10ZZ

107Z! 1y90@10%ZZ& () - M, %‘%p%tlowz&' #

10078 () @ "1~ GALOET £ 31 BT TB0) 414G R 052952, 2098, 2l 105 7.

109& ()-$ 109& (J445Y1RR0®204 sy I MMR (308 MHBOGDE))-d 7.68 (d, 1H, J=8.5 Hz), 7.55 (s, 1H), 7 14
(dd, 1H, J=1.3, 8.4 Hz), 4.93 (quintet, 1H, J=7.6 Hz), 3.73 (s, 3H), 2.98 (q, 2H, J=76 Hz), 242
(m, 1H), 2.36 (m, 1H), 1 9-2.3 (m, 13H), 1.8 (m, 2H), 1.37 (t, 3H, J=7 5 Hz); MS (CI, NH,;) mv/z
5 380 (M+H", base); Anal. calcd for Cp3H,gN3O, C, 72.79; H, 7.70; N, 11.07 Found: C, 72.93; H,
7 56; N, 10.92.

EXAMPLE 4

Trans-4-cyano-4-(1-cyclopentyl-3-ethyl-1H-indazol-6-y1)-cycliohexanecarboxylic acid

A mixture of 337 mg (0.888 mmol, 1.0 equiv) trans-4-cyano-4-(1-cyciopentyi-3-ethyi-1H-

10  indazol-6-yl)-cyciohexanecarboxyiic acid methyi ester in 10 mL methanol, 2 mL THF and 2.7 mL

(2.66 mmol, 3.0 equiv) 1N NaOH was allowed to stir at room temperature. After 3 hours, the

reaction mixture was concentrated on a rotary evaporator, diluted with 100 mL H,0, acidified to

pH 1, and extracted 2 x 70 mL ethyl acetate. The organic extracts were combined, washed 1 x

50 mL H,0, 1 x 50 mL brine, and dried over Na,SO,. Filtration, concentration and drying gave a

15  white solid, which was purified on a silica gel column (5% CH ;OH/CH,CI,) to give 197 mg (61%)

of a white amorphous solid: IR (KBr) 3200-2500, 3060, 2963, 2871, 2245, 1729, 1702, 1621,

1453, 1219 cm™; 'H NMR (300 MHz, DMSO-d¢) d 12.4 (br s, 1H), 7.77 (d, 1H, J=8.5 Hz), 7.69

(s, 1H), 7.20 (dd, 1H, J=1.3, 8.5 Hz); 5.17 (quintet, 1H, J=7.6 Hz), 2.90 (q, 2H, J=7.6 Hz)}, 2.75

(m, 1H), 1.9-2.3 (m, 16H), 1.7 (m, 2H), 1.28 (t, 3H, J=7.6 Hz); MS (CI, NH;) m/z 366 (M+H",

20 base); Anal. calcd for CpHN3O,: €, 72.29; H, 7.45; N, 11.50. Found: C, 71.98; H, 7.75; N,
11.21.

EXAMPLE &

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

A mixture of 831 mg (2.19 mmol, 1.0 equiv) cis-4-cyano-4-(1-cyclopentyl-3-ethyl-1H-

25  indazol-6-yl)-cyclohexanecarboxylic acid methyl ester in 20 mL methanol, 4 mL THF and 6.6 mL
(6.57 mmol, 3.0 equiv) 1N NaOH was allowed to stir at room temperature. After 1.5 hours, the
reaction mixture was concentrated on a rotary evaporator, diluted with 100 mL H,0, acidified to

pH 1, and extracted 2 x 70 mL ethyl acetate. The organic extracts were combined, washed 1 x

50 mL H,0, 1 x 50 mL brine, and dried over Na,S0O,. Filtration, concentration and drying gave

30  0.80 g of a white solid, which was purified on a silica gel column (5% CH ;OH/CH,CI,) to give 730
mg (91%) of a white crystalline solid. Recrystallization from ethyl acetate/hexanes gave 538 mg

of white crystals: mp 197-199°C; IR (KBr) 3200-2600, 3061, 2961, 2948, 2939, 2871, 2245,
1732, 1625, 1451, 1255, 1185, 1169 cm’’; "H NMR (300 MHz, DMSO-d¢) d 12.35 (br s, 1H), 7.77
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1109 " & ()" *9FL0% & () - $10% & () -010% & () - 8888888 gy 101 1

| 10%| & () - SF10GuR R J£7-Sy 21 GoAR) (R %%‘L 3848 & §-7E1dom & Y 2° fo3H.aF D5 o) MS (@),
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O 1 - . e; PR <: -

U 109% & () - m '7%1%&%@“(%8%?” " 109%5 G & ()-m " 10%=& ()-m "' 10%& ()-m C

109 W & () mE=====>>>uS4 10SFLO%T& () - ! o B RGKXE () - YI0%m&! () - | 10%r€ () -

10§ 1063 10dG!" " " 1095 G & () - mp*> us4

10! gL10%>&' () - M @1Q%&_&" () ! @ 10%ck & (1 athQ@LABLE () -1 10%T& () - ! &$S10%MT&.

' () - >>>>?@V@WeuSs 10" SHIO9TER- ()=t SHI0v& (-1 1T 109& () -!

| "109%& ()-!elL10%@E& ()-M L10% | & ()- Mv@ ASA} [ <uS4 10, 10%r& ()-!\F S&

1098 ()-!.0F S& 10% @ 9052 SmMpHo -qquv) pmgaydride, 60% oil dispersion, was added in four

109%& () - @ 10%rEddonS A@NNEYN. AOLYdEM R erdilre4d1086Esf .35 g (50.4 mmol, 1.0 equiv) 6-bromo-
" aarne B 008 T %A,&AAAAAAZ

! 109%CaCa&’ -1 10988&' -1+ 109 - 0%’ - -
| }\|Z:.4 10 410%%]) jﬁ%zk-@wﬁzolé ?n 300 mL anhyd$ us @N?F Atter s)irrir% 20 min., 9.0 mt (70.6 mmol, 1.4

10  equiv) 3-bromo-cyclohexene were added dropwise, and the reaction concentrated and dried at

high vacuum, room temperature to give 7.52 g of an orange/yeliow solid.

This solid was dissolved in anhydrous DMF, 1.56 g (31.8 mmol, 2.27 equiv) sodium
cyanide were added, and the mixture stirred at room temperature for 2.5 h. The reaction mixture
was then poured into 400 mL H,0 and extracted 3 x 200 mL ethyl acetate. The organic extracts

15  were combined, washed 3 x 150 mL H,0, 1 x 1560 mL brine, and dried over Na,SO,. Filtration,
concentration of filtrate and drying gave a yellow oil, which was purified on a silica gel column
(5%-10% ethyl acetatethexanes gradient) to give 1.40 g (38%) of a yeliow/green oil;, MS (Cl,
NH,) 268 (M+H", base); Anal. calcd for C4;Hy Ny C, 76.38; H, 7.92; N, 15.72. Found C, 76.43; H,
7.563; N, 15.39.

20 B. 6-Bromo-1-cyclohexyl-3-ethyl-1H-indazole

A mixture of 10.22 g (33.5 mmol, 1.0 equiv) 6-bromo-1-cyclohex-2-enyl-3-ethyl-1H-
indazole and 1.5 g 10% PYC in 1 L cyclohexane was placed on a Par® hydrogenation
apparatus and shaken under 2-5 psi H, at room temperature. After 1 h, the reaction mixture was
filtered through celite®, and the filrale concentrated on a rotary evaporator and

25 chromatographed (5% ethyl acetate/hexanes, fiash) to give 9.70 g (94%) of a pale yellow oil:
MS (CI, NH;) m/z 309/307 (M+H", base); Anal. calcd for C,5H4N,Br: C, 58.64; H, 6.23; N, 9.12.
Found: C, §8.56; H, 6.29; N, 8.77.

C 1-Cyclohexyl-3-ethyl-1H-indazole-6-carbaldehyde

This compound was prepared according to the method of example 2.E., using 5.02 g

30 (16.3 mmol, 1.0 equiv) 6-bromo-1-cyclohexyl-3-ethyl-1H-indazole as starting material to give

3.65 g (87%) of a pale yellow oil: MS (Cl, NH;) m/iz 257 (M+H®, base); Anal. calcd for
CeH20N,O: C, 74.97; H, 7.87; N, 10.93. Found: C, 75.00; H, 7.70; N, 10.74.



10xx!
- S&@ F10%x&' () - sl hS&@ F109&' () - s! S&@ F1OWENESL' () - sSF% 10%m&' () - AAABBBBQM@
4 10F 10% &&‘(/ F 10UKK& ()-1F 10%h& ()-!'A F 10%a& ()-!yS#10%
l yS#10% h h HRB~BBBBBWX9P4 10F z10% h& ()-t10% h& ()-! FPf(T%‘i‘ﬁ Y91 F
10%h& ()-! F 10%&' ()-! F 10%hé& ()-BBBBC<CHG-\: P4 10! @! "10%, & () -
11 @ "10%h& ()- ! @ "109%& ()- @ "10% & 1)- *F10% h& ()-10%
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10%‘&'()-f!4‘ 109& () - f|8 10%&'()-f| O%I\pV\p&'() f DDDDD( E~EaBP4 10!'y3 1
1109 ()-1 :109& () - RI07R (21.0 Bwph o ¢quv) Frimedygiy( phiorgyweere added dropwise to a room

10%& () - ~EE: Fyil FisE nion of 358 (14 0 mmol, 1,0 equn) f-cyclohexy3-ethyl-1H-ndazole-6-
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mmol, 1.66 equiv) 1,1,33-tetramethyldisiioxane were added dropwise, and the reaction was

allowed to warm to room temperature over 30 min. The reaction mixture was heated to reflux for
3 h, then cooled to room temperature, diluted with 300 mL CH,Cl,, and filtered through Celite®.
The filtrate was concentrated and dried at high vacuum, room temperature to give 7.52 g of an

10  orangel/yellow solid.

This solid was dissolved in 100 mL anhydrous DMF, 1.56 g (31.8 mmol, 2.27 equiv)
sodium cyanide were added, and the mixture stirred at room temperature for 2.5 h. The reaction
mixture was then poured into 400 mL H,O and extracted 3 x 200 mL ethy! acetate. The organic
extracts were combined, washed 3 x 150 mL H,0O, 1 x 150 mL bnne, and dried over Na,SO,.

15  Filtration, concentration of filtrate and drying gave a yellow oil, which was purified on a silica gel
column (5% - 10% ethy! acetate/hexanes gradient) to give 1.40 g (38%) of a yellow/green oil:
MS (Cl, NH,) 268 (M+H", base); Anal. caled for C;H,4Ns: C, 76.38; H, 7.92; N, 15.72. Found:
C,76.43; H, 7.563; N, 15.38.

E. 4-Cyano-4-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)-heptanedioic acid dimethyl ester

20 This compound was prepared according to the method of example 2.G., using 1.33 g
(4.98 mmol, 1.0 equiv) of (1-cyclohexyl-3-ethyl-1H-indazo!l-6-yl)-acetonitrile as starting material,
to give 1.38 g (63%) of a yellow oil; MS (CI, NH,) m/z 440 (M+H", base), Anal. caicd for
C.HaaNsO,: C, 68.32; H, 7.57; N, 9.56. Found: C, 68.18; H, 7.52; N, 9.28.

F. 5-Cyano-5-{1-cyclohexyl-3-ethyl-1H-indazol-t-yl)-2-oxo-cyclohexanecarboxylic acid
25 methyl ester

This compound was prepared according to the method of example 2.H., using 1.33 g
(3.03 mmol, 1.0 equiv) 4-cyano-(t-cyclohexyl-3-ethyl-1H-indazol-6-yl)-heptanedioic acid
dimethyl ester as starting material, to give 983 mg (80%) of a white amorphous solid: MS (Cl,
NH,) m/z 408 (M+H", base), Anal. calcd for C,H,gN,04: C, 70.75; H, 7.18; N, 10.31. Found: C,
30 70.75;H,7.33;N, 10.19
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This compound was prepared according to the method of example 2.1., using 933 mg

(229 mmol, 1.0 equwv) 5-cyano-5-(1-cycliohexyl-3-ethyl-1H-indazol-6-y!)-2-oxocyclohexane-

carboxylic acid methyl ester as starting material, to give 588 mg (74%) of a white amorphous

5  solid. MS (Cl, NH;) m/z 350 (M+H*, base); Anal. calcd for Cp,H,;N;O. C, 75.62; H, 7.79; N,
12.03. Found. C, 75.57; H, 7.90; N, 12.15.

EXAMPLE 7
Cis-4-cyano-4-(1-cyclohexyl-3-ethyl-1H-indazo!l-6-yl)-cyclohexanecarboxylic acid methyl

ester and frans-4-cyano-4-(1-cyclohexyi-3-ethyl-1H-indazol-6-yl)-cyclohexanecarboxylic
10 acid methyl ester

These compounds were prepared according to the method of example 3.B.,using 540
mg (1.20 mmol, 1.0 equiv) 1-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)-4-[1,3]dithian-2-ylidene-
cyciohexane-carbonitrile as starting material, to give 117 mg (25%) of trans isomer as a white
oily solid, and 233 mg (50%) of cis isomer as a white crystalline solid:

15 Data for trans isomer: 'H NMR (300 MHz, CDCI3) d 7.68 (d, 1H, J=8.4 Hz), 7.50 (d, 1H,
J=0.8 Hz), 7.13 (dd, 1H, J=1.6, 8.5 Hz), 4.34 (m, 1H), 3.74 (s, 3H), 2.98 (q, 2H, J+7.6 Hz), 2.85
(m, 1H), 2.35 (m, 2H), 1.9-2.2 (m, 12H), 1.8 (m, 2H), 1.565 (m, 2H), 1.37 {t, 3H, J=7.6 Hz); MS
(Cl, NH,) m/z 394 (M+H", base); Anal. calcd for C,H3N1O,: C, 73.25; H, 7.95; N, 10.68. Fund:
C,73.07; H, 8.12; N, 10.89.

20 Data for cis isomer: 1H NMR (300 MHz, CDCl,) d 7.68 (d, 1H, J=8.4 Hz), 7.53 (d, 1H,
J=0.9 Hz), 7.14 (dd, 1H, J=1.6, 8.5 Hz), 4.34 (m, 1H), 3.74 (s, 3H), 2.98 (, 2H, J=7.6 Hz), 2.43
(m, 1H), 1.9-2.3 (m, 15H), 1.8 (m, 1H), 1.6 (m, 2H), 1.37 (&, 3H, JJ=7.6 Hz); MX (Cl, NH,) m/z
394 (M+", base); Ana. calcd for C,H3N3O,: C, 73.25; H, 7.95; N, 10.68. Found: C, 73.17; H,
7.89; N, 10.43.

25 EXAMPLE 8

Cis-4-cyano-4-(1-cyciohexyl-3-ethyl-1H-indazol-6-yl)-cyclohexanecarboxylic acid

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

(0.511 mmol, 1.0 equiv) cis-4-cyano-4-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)-cyclohexane-

carboxylic acid methyl ester as starting material, to give 178 mg (92%) of a white crystalline

30 solid, which was recrystallized from ethy! acetate hexanes to give 153 mg of a white crystaliine

powder, mp 192-194°C; Anal. calculated for C,3H,6N,0O,: C, 72.79; H, 7.70: N, 11.07. Found: C,
72.25,H,7.99; N, 10.97.
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tetrahydrofuran (5 mL) at 0°C was added dropW|se a solution of borane in tetrahydrofuran (1M,

5 1.3 mL, 1.3 mmol) The mixture was stirred at 0°C for one hour then quenched by the slow

addition of methanol (1 mL). The mixture was poured into water (100 mL) and extracted with

ethyl acetate (2 x 100 mL). The organic extracts were combined, washed with water (1 x 20

mL), brine (1 x 20 mL) dried over magnesium sulfate and concentrated to give an oil. A separate

identical experiment was carried out using the product from Example 8 (100 mg, 0.26 mmol.)

10 and borane in tetrahydrofuran (1M, 0.6 mL, 0.58 mmol.). The crude product from both

experiments were combined and chromatographed on Silica Gel eluting with 2.5% methanol in

. methylene chlonde (v/v) to give an oil. Recrystallization from ethyl acetate/hexanes yielded 214
mg white solid (67%) mp 117-9°C. mass spectrum (m/e) 367 (M+1, 20), 366 (M+, 100).

EXAMPLE 10

15 Cis-4-Cyano-4-(1-cyciohexyl-3-ethyl-1H-indazol-6-yl)-cyclohexanecarboxylic acid amide

A mixture of the product from Example 8 (150 mg, 0.4 mmol.) thionyl chioride (36 uL,

0.49 mmol) and dimethylformamide (5mL) in dry methylene chloride (3mL) was refluxed for four

hours. The mixture was cooled to 0°C and dry ammonia gas was bubbled with chloroform (200

mL), washed with water (1 x 40 mL) dried over magnesium sulfate and concentrated to give a

20 solid. Recrystallization from ethy! acetate/hexane yielded 125 mg white solid (83%) mp 180-
2°C. mass spectrum {m/e) (M+1, 20), 379 (M+, 100).

EXAMPLE 11

' Trans-4-Cyano-4-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)-cyclohexanecarboxylic acid
amide

25 The title compound was prepared in a manner analogous to the synthesis provided in
Example 4. The melting point of the isolated product was 140-143°C.

EXAMPLE 12

Cis-1-(1-cyclohexyl-3-ethyl-1H-indazol-6-y!)-4-(1-hydroxy-1-methy!-
ethyl)cyclohexanecarbonitrile

30 To a stired solution of cis cyano-4-(1-cyclohexyl-3-ethyl-1H-indazolol-6-yl)-
cyclohexanecarboxylic acid methyi ester (360 mg, 0.90 mmol) in 10 mL of dry tetrahydrofuran
at -40°C under nitrogen atmosphere was added 0.7 mL (2.1 mmol) of 3.0 M methyl
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magnesium bromide. Reaction mixture was allowed to warm up to room temperature over a
period of one hour and stirred at room temperature for 3 hours. After this time, reaction
mixture was quenched with excess of methanol (5.0 mL) and worked up by pouring into 100
mL of water and acidification with oxalic acid Extraction with ethyl acetate followed by
5 washing of ethyl acetate extract with water, brine and drying over magnesium sulfate

(MgSQOy4). Removal of ethyl acetate in vacuo gave crude final product which was
homogenous by TLC analysis Recrystallization from ethyl acetate/hexane gave 180 mg of

pure final product or a white solid, mp = 58-60°C. MS m/z 394 (M + H*, base).
EXAMPLE 13

10 Cis-1-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl)-4-hydroxycyclohexanecarbonitrile

To a stirred solution of 2.9 g (8.6 mmotl) 1-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl)-4-
oxo-cyclohexanecarbonitrile (compound 2G page 35 of PC) in 100 mL absolute methanol at
0°C was added sodium borohydride 382 mg (10.8 mmol) portionwise. The mixture was stirred
at 0°C for 30 min, then quenched with 2 mL saturated ammonium chloride solution. The

15  mixture was concentrated to a volume of 20 mL, poured into a mixture of 100 mL water and
100 mL saturated ammonium chloride solution and extracted with ethyl acetate (2 X 200 mL).
The organic extract was combined, washed with water (1 X 100 mL), brine {1 X 100 mL),

dried (MgSOy4) and concentrated to give an oil Chromatography on silica gel eluting with

ethyl acetate/hexanes (1:1) afforded an oil. Recrystallization from ethyl acetate/hexanes
20 vyielded 1.9g (66%) cis-1-(1-cyciopentyl-3-ethyl-1H-indazole-6-yl)-4-hydroxycyclohexane-
carbonitrile as a white solid. mp 107-109°C.

Anal. Calc'd. for Co1Hp7N30: C, 74.74;, H, 8.06; N, 12.45. Found: C, 74.81; H, 8.04;
N, 12.43.

EXAMPLE 14

25 Cis-1-]3-ethyl-1(4-fluorophenyl)-1H-indazol-6-yl}-4-hydroxy-cyclohexanecarbonitrile

The title compound was prepared in an analogous manner to that described in the
immediately preceding example for preparation of cis-1-(1-cyclopentyl-3-ethyl-1H-indazol-6-
yl)-4-hydroxy-cyclohexanecarbonitrile, starting with 0.415 g (1.148 mmol) of 1-(4-fluorophenyl-
3-ethyl-1H-indazol-6-yl)-4-oxo-cyclohexanecarbonitrile to give 0.28 g (76%) of white

30 crystalline solid. mp = 132-134°C.
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The 1-(4-fluorophenyl-3-ethyl-1H-indazol-6-yl)-4-oxo-cyclohexanecarbonitrile starting
material was prepared from 6-bromo-3-ethyl-1-(4-fluorophenyl)-1H-indazole following the
5 chemical synthesis sequence outlined In Scheme 3 (intermediate X — XIX) and described

above in more detail

EXAMPLE 15

Cis-1-(1-cyclohexyl-3-ethy!-1H-indazol-6-yl)-4-hydroxy-cyclohexanecarbonitrile

10 The title compound was prepared in an analogous manner to that described In a
preceding example for preparation of cis-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl)-4-hydroxy-
cyclohexanecarbonitrile,  starting  with  1-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)-4-oxo-

cyclohexanecarbonitrile. mp = 124-126°C; MS m/z 352 (M+H*, base).
EXAMPLE 16

15 Trans-1-(1-Cyclobutyl-3-ethyl-1H-indazol-6-yl)-4-hydroxycyclohexanecarbonitrile

The title compound was prepared in an analogous manner to that described in a
preceding example for preparation of cis-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl)-4-hydroxy-
cyclohexanecarbonitrile,  starting  from  1-(1-cyclobutyl-3-ethyl-1H-indazol-6-yl)-4-oxo-

cyclohexanecarbonitrile. mp = 60-85°C; MS m/z 324 (M+H*, base).
: 20 EXAMPLE 17

Cis-1-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl-)-4-hydroxy-4-methyl-cyclohexane-
carbonitrile and trans-1-{1-cyclopentyl-3-ethyl-1H-indazol-6-yl)-4-hydroxy-4-methyl-
cyclohexanecarbonitrile

To a stirred suspension of 0.275 grams (1.115 mmol) of anhydrous CeCl3 in 10 mL of
25  dry tetra-hydrofuran under N2 atmosphere at 0°C was added dropwise 0.4 mL (1.115 mmot)
of 3.0 N CH3MgCl The reaction mixture was stirred at 0°C for one hour. After this time, 0.3 g

(0.891 mmol) of 1-(1-cyclopentyl-3-ethyl-1H-indazole-6-yl)-4-oxo-cyclohexanecarbonitrile
dissolved in 10 mL of anhydrous tetrahydrofuran was added dropwise and the reaction

mixture stirred at 0°C for 1 hour. The mixture was quenched with 5 mL of 2N HOAc. The
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over MgSOy4. Filtration, concentration and purification on a silica gel column (2%

EtOAc/hexane) gave 0.15 grams of less polar product (frans isomer) as amarphous solid. MS

5 (Cl, NH3) m/z 353 (M+H*, base) and 0.045 grams of more polar product (cis isomer) as a

white crystalline product. mp = 156-158°C. MS (CI, NHo) m/z 352 (M+H*, base).

EXAMPLE 18

Cis-4-cyano-4-(1-cyclobutyl-3-ethyl-1H-indazol-6-yI-)-cyclohexanecarboxylic acid

This compound was prepared according to the method of Example 5 using 0.28 g
10 (0767 mmol) of cis-4-cyano-4-(1-cyclobutyl-3-ethyl-1H-indazol-6-yl)-cyclohexanecarboxylic
acid methyl ester as a starting matenal to give 0.24 grams (89%) of white solid, which was

recrystallzed from ethyl acetate/hexane to give 0.15 grams of white crystalline

product. mp=201-203°C; MS (m/z) 352 (M+H™*, base).
EXAMPLE 19

15 Trans-4-cyano-4-(1-cyclobutyl-3-ethyl-1H-indazol-6-yl-)-cyclohexanecarboxylic acid

This compound was prepared according to the method of Example 4 using 0.13 g
(0.356 mmol) of trans-4-cyano-4-(1-cyclobutyl-3-ethyl-1H-indazol-6-yl)-cyclohexanecarboxylic
acid methyi ester as a starting material to give white solid. Purification on silica gel column
using 5% methanol/95% methylene chloride gave pure product (80 mg) which was

; 20 recrystallized from ethyl acetate/hexane to give 43 mg of white crystalline solid; mp = 157-

159°C, MS (m/z) 312, (M+H™*, base).
EXAMPLE 20

6-Bromo-3-ethyl-1-(4-fluocrophenyl)- 1H-indazole

Methanesulfonic acid 5-bromo-2-propionyl-phenyl ester, prepared as described in

25 Unmited States Serial No. 08/046,858, filed May 8, 1997 as Attorney Docket No PC9798, 30
grams (97.66 mmol) was combined with 4-fluorophenyl hydrazine hydrochloride (31.76 g,
175.33 mmol) and sodium acetate (30 g, 364 mmol) in mesitylene (400 mL) 'lrhe reaction

mixture was heated to reflux in a Dean-Stark apparatus for 96 hours. The reaction mixture
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extracts were washed with water (2 X 600 mL), brine (1 X 200 mL), dried over MgSO,4 and

5 concentrated which gave a brown-red oil. Hexane (600 mL) was added to crude reaction
product and the mixture boiled In a steam bath for a few minutes This was followed by
cooling still the heterogeneous mixture to room temperature and allowing to stand at room
temperature for 12-14 hours. The reaction mixture was filtered, undissolved sohd washed
with additional hexane and filtrate which contained approximately 80% pure desired product

10  concentrated in vacuo to give brown-yeliow solid Purification of this product on silica gel
column and eluting with 15% ethyl acetate/85% hexane gave 14.1 grams of light brown-tan
solid. Recrystallization from hexane gave light tan needles. mp = 72-73°C; MS (APCI) m/z

319 (base).
EXAMPLE 21
15 4-[3-Ethyl-1-(4-fluorophenyi)-1H-indazole-6-yl}-4-hydroxy-cyciohexanecarboxylic acid
ethy! ester

This compound was prepared according to the method described in Example 6 of
United States Serial No. 08/046,858, filed May 8, 1997 as Attorney Docket No, PC9798,
starting with 3.0 grams (9.4 mmol) of 6-bromo-3-ethyl-1-(4-fluoro-phenyi)-1H-indazole and 2.0
20 grams (11.7 mmol) of 4-oxo-cyclohexanecarboxylic acid ethyl ester to give after silica gel
flash column chromatography (using 20% ethy| acetate 80% hexane as elutant) 2.17 grams of
light yellow semi-solid which was a mixture of diastereoisomers. TH NMR (400 MHz, CDCl3)
5 1.25-1.3 (t, 3H); 1.4-1.5 (t, 3H), 1.6-1.78 (m, 2H); 1.8-2.5 (m, 7H); 2.70 (m, 1H); 3.04 (m,
2H); 4.16 (m, 2H); 7.17-7.28 (m, 3H); 7.61-7.79 (m, 4H); MS, m/z 324.4 (M+H*, base).

25 EXAMPLE 22

4-Cyano-4-[3-ethyl-1-(4-fluorophenyl)-1H-indazole-6-yllcyclohexanecarboxylic acid
ethyl ester and 4-[3-ethyl-1-(4-fluoro-phenyl)-1H-indazol-6-yljcyclohex-3-
enecarboxylic acid ethyl ester

This compound was prepared according to the method described in Example 7 of

30 United States Serial No. 08/046,858, filed May 8, 1997 as Attorney Docket No. PC9798,
starting with 2.1 grams (5.12 mmol) of 4-[3-ethyl-1-(4-fluoropheny!}-1H-indazole-6-yl}-4-
hydroxy-cyclohexanecarboxylic acid ethyl ester to give after silica gel Flash 40 Biotage
column chromatography (10% EtOAc/90% hexane) 0.714 grams of product which existed as
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2 18-2 40 (m, 3H); 3.04 (q, J=7.67, 2H); 4 15 (q, J=7.26, 2H); 7.2-7.3 (m, 3H); 7.61 (m, 2H),
7.71 (s, 1H); 7.71 (d, J=8.5, 1H). In addition to the desired product 4-cyano-4-[3-ethyl-1-(4-
5 fluorophenyl)-1H-indazol-6-yljcyclohexanecarboxylic acid ethyl ester, a major byproduct,
namely 4-[3-ethyl-1-(4-fluoro-phenyl)-1H-indazol-6-yljcyclohex-3-enecarboxylic acid ethyl
ester (1.16 grams) was obtained. MS m/z 393 (M+H*, base). TH NMR (400 MHz, CDCi3) 8
1.24 (m, 3H), 1.43 (m, 3H); 1.6-2 7 (m, 7H); 3.02 (m, 2H); 4 13 (m, 2H); 6.17 (br, s 1H); 7.15-
7.25 (m, 4H); 7.50 (s, 1H); 7.61-7.67 (m, 2H)

10 EXAMPLE 23

Cis-4-cyano-4-[3-ethyl-1-(4-fluorophenyl)-1H-indazol-6-yl}-cyclohexanecarboxylic acid

This compound was prepared in analogous manner as cis-4-cyano-4-(1-cyclohexyl-3-
ethyl-1H-indazol-6-yl)-cyclohexanecarboxylic acid, synthesis of which is described in detail in
Schemes | and Il of United States Serial No. 08/### ##Ht, filed May 8, 1997 as Attorney

15 Docket No. PC9798, starting with 071 grams (1.694 mmol) of 4-cyano-4-[3-ethyl-1-(4-
fluorophenyl)-tH-indazol-6-yl}-cyclohexanecarboxylic acid ethyl ester.

mp = 173-1756°C; MS m/z 392 (M+H* base) Anal. Calc'd for Co3Hp30N5F:

C. 70.57: H, 5.66; N, 10.73. Found: C, 70.39, H, 5.61; N 10.82. TH NMR (400 MHz, CDCl3) &

1.42-1.45 (t, J=7.57, 3H); 1.91 (t, J=13.28, 2H); 2.09 (m, 2H); 2.23-2.35 (m, 4H); 2.40-2.48 (m,

20  1H); 3.06 (q, J=7.67, 2H); 7.2-7.26 (m, 2H); 7.29 (d, J=7.47, 1H); 7.60 (m, 2H); 7.71 (s, 1H);
7.78 (d, J=8.5, 7TH).

Alternatively, cis-4-cyano-4-{3-ethyl-1-(4-fluorophenyl)-1H-indazole-6-yljcyclohexane-

carboxylic acid can be prepared in analogous manner as cis-4-cyano-4-(1-cyclohexyl-3-ethyl-

1H-indazol-6-yl)cyclohexanecarboxylic acid starting with 6-bromo-3-ethyl-1-(4-fluorophenyl)-

25 1H-indazole foliowing the synthetic steps outiined in Scheme 2, step 5, and Scheme 3, steps
1-7 described further above in more detail.

EXAMPLE 24

4-(3-ethyl-1-(4-fluorophenyl)-1H-indazol-6-yl}-cyclohex-3-ene-carboxylic acid

To a stirred solution of 1.13 g (2.87 mmol) of 4-(3-ethyl-1-(4-fluorophenyl)-1H-indazol-
30  6-yl)-cyclohex-3-ene-carboxylic acid ethyl ester dissoived in 50 mL of methanol and 15 mL of
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heated to reflux for 3 hr After 3 hr, the reaction mixture was concentrated on a rotary

evaporator, diluted with 200 mL of H»O, acidified to pH 1 with 1N HCI and extracted 2X 200

mL ethy! acetate The organic extracts were combined, washed with water, brine and dried

5 over Na»SOy4 Filtration, concentration and drying gave crude product. Recrystallization from
ethyl acetate/hexane gave 0.31 grams of white crystalline product mp = 214-216°C, MS, m/z
365 (M+H*, base).

EXAMPLE 25

1-Cyclohexyl-3-ethyl-6-fluoro-1H-indazole

: 10 To a solution of 1-(2,4-difluoro-phenyl)-propan-1-one (21.29g, 125.1 mmol) in toluene
(120 mL) was added sodium acetate (26.75g, 326.1 mmol) and cyclohexylhydrazine mesylate
(34.0g, 163 mmol). The reaction mixture was heated to reflux in a Dean-Stark apparatus for
12 hours. The reaction was cooled to room temperature and poured into 1 N hydrochloric
acid (100 mL). The toluene layer was separated and washed with water (75 mL) and brine

156 (75 mlL). The organic layer was dried over magnesium sulfate, filtered, and concentrated to
yield 30.07g of 1-cyclohexyl-3-ethyl-6-fluoro-1H-indazole (98% yield). 'H NMR (400 MHz,
CDCl)d 1.33 (%, 3,J =7.7), 1.35-1.44 (m, 2), 1.47-1.96 (m, 8), 2.93 (q, 2, J = 7.7), 4.14-4.22
(m, 1), 6.81 (dt, 1, J = 8.9, 2.1), 6.99 (dd, 1, J = 9.8, 2.1), 7 40 (ddd, 1, J = 8.7, 5.2, 0.4). C
NMR (100 MHz, CDCl;) d 13.97, 20.53, 25.37, 25.84, 32.32, 68.18, 94.77 (d, J = 27.4), 109.11

20 (d, J = 26.0), 119.38, 121.75 (d, J = 11.5), 139.89 (d, J = 13.0), 146.61, 161.95 (d, J = 242).
IR 2968, 2934, 2856, 1624, 1507, 1174, 1125, 825 cm™. Analysis calculated for CygHqoFN,:
C,73.14; H, 7.77, N, 11.37. Found: C, 73.33; H, 7.90; N, 11.46.

EXAMPLE 26

1-(1-Cyclohexyl-3-ethyl-1H-indazol-6-y)cyclohexane-1,4-dicarbonitrile

25 To a solution of 1-cyclohexyl-3-ethyl-6-fluoro-1H-indazole (1.50g, 6.08 mmol) and
cylohexane-1,4-dicarbonitrile (3.27g, 24.4 mmol) in toluene (15 mL) was added potassium
bis(trimethylsily!) amide (1.82g, 9.12 mmol). The reaction mixture was heated to 100 °C and
stirred for 5 hours. The reaction mixture was cooled to room temperature and poured into 1N
HCI (15 mL). The layers were separated and the organic extracts were concentrated. The

30 crude product was stirred in 20% EtOAc/Hexanes (15 mL) for 20 minutes and the solids were

fitered (1.1g of cylohexane-1,4-dicarbonitrile recovered). The filtrate was concentrated to a



10! fY+"109& ()- !fY+"109& ()- MMXWU3P/ 1!\ , 109%C& ()-g! - _
109! ()-1aP - 10%HHE () -1 T - 10%/:/& ()-1{ * - 10% b & ()-12 - g3y o

10%r& ()-xwU3P/ 11#0 , 10% & ()-g' , 109 ()-g'l , 1098S& ()-g' | !
10%/ & ()-g! WOIURWIE ()-g! , 109& ()-gwXoP/ 1!# $10% & ()- S$YCTIBBAI5M @
10%/ & () -1 @10% /& ()-! @109 ()-19@ 10%& (J;wi [M 11#1$10%10// 10//

10/ /1 y6@#10% / & () - #SY@10% / /& ()-! SU@10987 & ()-! SU@10% / & () - gdEM

11 #1 3" S109& ()-' 109& ()-$ 109& ()-109& ()- 109& ()-&109& ()- UCaBM 1! #F

crude oll. For characterization purposes, the diastereocisomers were obtained by purification
by chromatography on silica gel (125g) eluting with 2.1 hexanes/ethylacetate (1.69g product
isolated, 77% yield) Higher Rf diastereoisomer: 'H NMR (400 MHz, CDCl;) d 1.37 (t, 3, J =
7.7), 1.24-1.78 (m, 4), 1.92-2.10 (m, 6), 2.19-2.35 (m, 8), 2.98 (q, 2, J = 7.7), 3.15-3.17 (m, 1),
5 4.30-4.39 (m, 1), 7.19 (dd, 1, J = 8.5, 1.7), 7.51 (d, 1, J = 0.8), 7.71 (d, 1, J = 8.5) C NMR
(100 MHz, CDCl,) d 14.07, 20.60, 25.34, 25.79, 25.92, 32.61, 33.36, 44.30, 57.66, 105.92,
117.04, 121.00, 121.52, 121.79, 122.09.137.33, 139.54, 146 41. IR 2934, 2239, 1620, 1448,
1435, 1238, 1049, 803 cm’™ Analysis calculated for C,sH,sN,: C, 76.63; H, 7.83; N, 15.54.
Found: C, 76.69; H, 7.87; N, 15.65. Lower Rf diasterecisomer: 'H NMR (400 MHz, CDCl;) d
10 1.36(t, 3, J=7.7), 1.42-1.53 (m, 2), 1.74-1.82 (m, 2), 1.89-2.08 (m, 8), 2.17-2.34 (m, 6), 2.58
(tt,1,0=12.2,3.5),297(q, 2, =7.7), 4.28-4.36 (m, 1), 7.09 (dd, 1, 4 = 8.5, 1.7), 7.49 (d, 1,
J=10),7.69(d, 1, J=8.5). C NMR (100 MHz, CDCl,) d 14.02, 20.57, 25.32, 25.81, 27.07,
27.27, 32.57, 36.04, 43.63, 57.75, 106.05, 116.65, 121.17, 121.50, 122 13, 137.17, 139.54,
146.38. IR 2935, 2231, 1620, 1447, 1211, 1061, 807 cm™". Analysis calculated for CogHsN,:

156 C,76.63; H, 7.83; N, 15.54. Found: C, 76.52; H, 7.95; N, 15.37.

Example 27

4-Cyano-4-(1-cyclohexyi-3-ethyl-1H-indazoil-6-yl)cyclohexanecarboxylic acid ethyl
ester

To a solution of 1-(1-cyclohexyl-3-ethyi-1H-indazol-6-yl)-cyclohexane-1,4-

20 dicarbonitrile (2.58g, 7.16 mmol) in ethanol (35 mL) was bubbled hydrochloric acid gas for 20

minutes. The reaction mixture was stirred 20 minutes after which the solvent was

concentrated. To the crude product was added toluene (20 mL) and water (20 mL) and the

mixture was stirred for 8 hours. The layers were separated and the toluene layer was

concentrated to a crude foam. For characterization purposes, the diasterecisomers were

25 obtained by purification by chromatography on silica gel eluting with 4:1 hexanes/ethylacetate
(2.37g product isolated, 81% yield).
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1 Atherapeutically active composition of matter useful for treating or preventing one

or more members selected from the group of diseases and conditions consisting essentially of

5 (1) inflammatory comprsing. joint inflammation, rheumatoid arthritis, rheumatoid spondylitis,

osteoarthritis, inflammatory bowel disease, ulcerative colitis, chronic glomerulonephritis,

dermatitis, and Crohn's disease, (2) respiratory comprising: acute respiratory distress syndrome,

bronchitis, chronic obstructive pulmonary disease (COPD) including asthma, chronic bronchitis

and pulmonary emphysema, and silicosis; (3) infectious comprising. sepsis, septic shock,

10  endotoxic shock, gram negative sepsis, toxic shock syndrome, fever and myalgias due to

bacteria!, viral or fungal infection, and influenza; (4) immune comprising: autoimmune diabetes,

systemic lupus erythematosis, graft vs. host reaction, allograft rejections, multiple sclerosis,

psoriasis, and allergic rhinitis; and (5) general comprising: bone resorption diseases; reperfusion

injury; cachexia secondary to infection or malignancy, cachexia secondary to human acquired

15  immune deficiency syndrome (AIDS), human immunodeficiency virus (H!V) infectioin, or AIDS

related complex (ARC); keloid formation; scar tissue formation; type 1 diabetes mellitus; and
leukemia,

wherein said composition of matter comprises a compound which is an inhibitor of
phosphodiesterase isozyme 4 (PDE4) and wherein an indazole is one essential component of
20 said compound's overall chemical structure, and wherein said indazole constitutes a
bioisosteric replacement of a catechol component or functional derivative thereof in a known
compound having said therapeutic activity and the same remaining said components of its
) overall chemical structure.

2. A therapeutically active composition of matter according to Claim 1 comprising a
25 compound of Formula (IA) or (IB):

2 1 R1
RZ’a N\/ R? j@i/(
R ' R
(1A) (1B)

and pharmaceutically acceptable saits thereof, wherein:
R is a member independently selected from the group consisting essentially of
30 hydrogen, (C4-Cy) alkyl; <(CH,)n(Ca-Cyp) cycloalkyl wherein n is an integer selected from 0, 1, and
2, (C-Cg) alkoxy(C-Cs) alkyl; (C,-Ce) alkenyl; -(CH,),(C3-Co) heterocyclyl wherein n is an integer



huvz7 1! :10%& ()- F10%& ()-$F10%& ()- @O%& ()-yF10%& ()-&g10%& ()-Z

107Z0] A277 11 109 ()-'."109%]& ()- 10%8& ()-!& 10%e& ()- YL0%& ()- :
Z109&' ()-mgdB77 1110 ' 109MA& ()-- &L0%& ()- &$gl0%&: ()-F"M 109%& (#U WAY 2002
T109& () - | 10%Q PR3TeydET7 111 410%& () - , 210%& ()- LONMLOY& () - PCT/IB98/01579

| . 1109 ()-, MLOY& ()- +Y109%&' ()-y2345BxmbC 1!!L',10% ()- 10 10 10: m

109 ()- &9f 109 ()-F7Z 10%' ()- 510%&' ()- BNTHBdENDC 111 T109& ()- 109%& () -
109%&’ () - $310%& () - @O0%& () -f310%& () - QaBmbC

selected from 0, 1, and 2; and —(21),,(22)C(C6-C,0) aryl wherein b and c are integers independently
selected from 0 and 1, Z' is (C,-Cq) alkylene or (C,-Cg) alkenylene, and 2% is O, S, SO,, or
NR''®; and further wherein said heterocyclyl is a member independently seiected from the group
consisting essentially of acndinyl; benzimidazolyl; benzodioxolane; 1,3-benzodioxol-5-yl;
5 benzo[b}furanyl, benzolb]thiophenyl, benzoxazolyl; benzthiazolyl; carbazolyl, cinnolinyl; 2,3-
dihydrobenzofuranyl, 1,3-dioxane; 1,3-dioxolane, 1,3-dithiane; 1,3-dithiolane; furanyt;
imidazohdinyl; imidazolinyl, imidazolyl; 1H-indazolyl, indolinyl; indolyl; 3H-indolyl; isoindolyl;
isoquinoliny!; isothiazolyl; 1soxazolyl, morpholinyl, 1,8-naphthyridinyl, oxadiazolyl, 1,3-
oxathiolane, oxazolidiny!; oxazolyl, oxiranyl, parathiazinyl; phenazinyl; phenothiazinyl;
10  phenoxazinyl; phthalazinyl; piperazinyl; piperidinyl; pteridinyl, pyrany!; pyrazinyl; pyrazolidinyl;
pyrazolinyl; pyrazolo[1,5-cltriazinyl; pyrazolyl, pyridaziny!; pyridyl, pyrimidinyl; pynmidyl;
pyrrolyl;  pyrrolidinyl;  purinyl; quinazolinyl; quinolinyl; 4H-quinolizinyl, quinoxalinyl;
tetrazolidiny!; tetrazolyl; thiadiazolyl; thiazolidiny!; thiazolyl, thienyl; thiomorpholinyl; triazinyl;
and triazolyl; wherein said aryl is a carbocyclic moiety which is a member independently
15 selected from the group consisting essentially of  benzyl cis- and
trans-decahydronaphthalenyl; 2,3-1H-dihydroindenyl (indanyl); indenyl; 1-naphthalenyl; 2-
naphthalenyl; phenyl; and 1,2,3 4-tetrahydronaphthaleny); wherein said alkyl, alkenyl,
alkoxyalky!, heterocyclyl, and aryl moieties defining said R groups are substituted by 0 to 3
substituents where each said substituent comprises a member independently selected from the
20 group consisting essentially of bromo, chloro, or fluoro; hydroxy; (C,-Cs) alkyl; (C-Cs) alkenyt;
(C,-Cs) alkoxy; (Ca-Cg) cycloalkoxy, mono-, di-, and tri-flucromethyl; nitro; -C(=O)OR'*,
-C(=O)NR”9R12°, NR'"™R'® ang -S(=O)2NR"9R12°;

R' is a member independently selected from the group consisting essentially of
hydrogen; (C,-Cg) alkyl; (C,-Cs) alkenyl; phenyl; (C,-C,) cycloalkyl; and (C,-C,) cycloalky{(C-
! 25  G,) alkyl; wherein said alkyl, alkeny! and pheny! moieties defining said R groups are substituted
by 0 to 3 substituents where each said substituent comprises a member independently selected
from the group consisting essentially of methyl, ethyl; mono-, di-, and tri-flucromethyl; and
bromo, chloro, or fluoro; and

R?, and R’ are independently selected from the group consisting essentially of
30 hydrogen and hereinafter recited substituents, provided that one, but not both of R?, and R?,
must be independently selected as hydrogen, wherein said substituents comprise moieties of the

groups (1) through (V):
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wherein the dashed lines in formulas (IC) and (ID) independently and optionally
represent a single or double bond, provided that in formula (IC) both dashed fines cannot both
represent double bonds at the same time;

j 10 m s an integer selected from 0, 1, 2, 3, and 4, and when 2, may apply to a single carbon

atom on the ring;

R'"™ is a member selected from the group consisting essentially of H, bromo, chioro, or

fluoro; cyano; (C,-C,) alkynyl substituted by 0 or 1 substituent where said substituent is a
member selected from the group consisting essentially of phenyl, pyridyl and pyrimidinyl;

15 (C4-C,) alkyl substituted by 0 to 6 bromo, chioro, or fluoro; -CH,NHC(=0)C(=0)NH,; cyclopropyl
substituted by 0 or 1 substituent where said substituent 1s 2 member selected from the group
consisting essentially of R™' R™: CH,OR': NR'R'® CH,NR"R'" C(=0)OR"®;

C(=O)NR'™R'®, C=CR,,, C(Z)H; and -CH=CR'¥'R'?"; provided that R'™ is H in Formula (IC)

when the dashed line for the ring carbon of R'™ attachment represents a double bond;

20 R'* is a member selected from the group consisting essentially of H; R''®, C(Y)R™
C(=O)OR124; C(Y)NR127R124; CN, C(NR127)NR127R124; C(NOR119)R124:
C(=O)NR119NR11SC(=O)R119; C(=O)NR119NR127R124; C(NOR124)R119; C(NR119)NR127R124;
CINR™)NRR'®; C(NCN)NR'“R'™, C(NCN)S(C,-C,) alkyl; CR'"*R'OR™, CR'"*R"™SR'*,
CR'R'5(0),R'® where n is an integer selected from 0, 1, and 2; CR'™R'NR'*R'?

25 CR119R12°NR127S(=0)2R15: CR119R120NR127C(Y)R124: CR“19R120NR127C(=O)0R125;
CR‘I19R12DNR127C(Y)NR127R124; CR119R120NR127C(NCN)NR127R124;
CR119R120NR127C(CR11QN02)S(C1'C4) a,kyl, CR119R12°C(=O)OR125; CR119R120C(Y)NR127R124;
CR119R12°‘C(NR127)NR127R124; CR119R120CN; CR119R120C(NOR120)R124; CR119R120C(NOR124)R120.

CR"QR’2°NR127C(NR127)S(C1‘CA) alkyl; CR"QRmNRmC(NR‘z")NRmRm‘

30 CR™R™NR'ZC(=0)C(=0)NR'ZR'*: CR'R'NR'7C(=0)C(=0)OR™; tetrazolyl; thiazolyl;

imidazolyl; imidazolidinyl, pyrazoly!, thiazolidinyl, oxazolyl; oxazolidinyt; triazolyl; isoxazolyl;
oxadiazolyl; thiadiazolyl, CR'*®R'(tetrazolyl); CR'"R'®(thiazolyl), CR'®R'(imidazolyl);
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CR""R'®(oxazohdiny!); CR” Ptriazolyl), CR'"R'®(isoxazolyl); CR”9R12°(oxad|azolyl)
CR"™R"(thiadiazolyl); CR'"R"(morpholinyl); CR'°R'®(piperidinyl); CR'**R'?(piperaziny!);
and CR'R"Z(pyrrolyl); said heterocyclic groups being substituted by 0 to 3 substituents R '%;

5 R'™ s a member selected from the group consisting essentially of R''®; ORM®;
-CH,OR"; cyano, C(=0)R'"®; C(=0)OR'"®, C(=0)NR'"*R'®; and NR'"®R"?; provided that R'"®

1s absent when the dashed line in Formula (9.2) represents a double bond,
or R and R""® are taken together to form =O or =R"'%;

or R'¥ is hydrogen and R'* is OR™; SR S(0),R'*, where n is an integer selected

10 from 0, 1, and 2, S(=O)LNR'ZR™. NRYWR™, NR™C(=0)R'®: NRZC((Y)R'*

NR127C(=O)OR125; NR127C(Y)NR127R124. NR127S(=0)2NR127R124; NR127C(NCN)NR127R124;

NR'7’S(=0),R"'#, NR'?C(CR'"*NO,)NR'R'**: NR'?’C(NCN)S(C,-C,) alkyl;

NR'ZC(CR'®NO,)S(C,-C,) alkyl, NR™CINR™INR'ZR™;  NR'7C(=0)C(=0)NR'7R'™, or
NR'7C(=0)C(=0)OR'*;

15 R''® 1s a member independently selected from the group consisting essentially of methyl
and ethy! substituted by 0 to § bromo, chloro, or fluoro, wherein m may be 2 with respect to a

single ring carbon atom to which R'™ is attached;

RY is a member independently selected from the group consisting essentially of OR '*;

SR™; SO,NR'R'™, NR"”R', NR'™*C(=0)R"®; NR'C(Y)R'*; NR'’C(=0)OR'; S(O)sR12

20 where n is an integer selected from 0, 1, and 2; OS(=0),R'%%; OR'% OC(=O)NR'®R'%;

OC(=0)R'?; OC(=0)OR'®; O(CR'?R'**),,OR'? where m is an integer selected from 0, 1, and

2; CR119R1200R124.' CR119R120NR127R124; C(Y)R124; C(=0)OR124; C(Y)NR127R124: CN.

C(NR127)NR127R124; C(NOR119)R124; C(=O)NR119NR"9C(=O)R"9; C(=O)NR119NR127R124;

C(NORm)R"S; C(NR119)NR127R124; C(NR124)NR11°R12°; C(NCN)NRmR’z‘;

25 C(NCN)S(C-C,) alkyl; tetrazolyl, thiazolyl, imidazolyi; imidazolidinyl, pyrazolyl, thiazolidinyl;

oxazolyl; oxazolidinyl; friazolyl; isoxazolyl; oxadiazolyi; and thiadiazolyi; where the recited
heterocyclic groups are substituted by 0 to 3 substituents where said substituent is R '2*;

R' is a member selected from the group consisting essentially of -NR'?;

-NCR"™R'®(C,-C¢) alkenyl; -NOR'®;, -NOR'; -NOCR"R'?(C,-C,) alkenyl; -NNR''°R'?.

30 -NNR'™R'®;  .NCN; -NNR'C(Y)NR'™R'. _C(CN); -CR™CN; -CR'C(=0)OR"®:;

-CR™C(=0)NR"®R'#; -C(CN)NO,; -C(CN)C(=0)O(C,-C,) alkyl; -C(CN)OC(=0)0(C,-C,) alkyl;

-C(CN)(C,-C,) alkyl; -C(CN)C(=O)NR'™R'®, 2-(1,3-dithiane), 2-(1,3-dithiolane), dimethylthio

ketal, diethylthio ketal, 2-(1,3-dioxolane), 2-(1,3-dioxane), 2-(1,3-oxathiolane); dimethy! ketal and
diethyl ketal;
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10%& ()-y!~0'm R'™® and R'® are each a member independently selected from the group consisting

essentially of hydrogen and (C,-C,) alkyl substituted by 0 to 3 fluorine atoms,
R'?'is fluoro; or R'%,

R'? is a member selected from the group consisting essentially of (C,-Cy) alky!;

5 (C,-Cy)alkenyl, (Cs-C;)cycloalkyl,  (C;-C,) cycloalkyl(Cs-C,) alkyl;  (Ce-C,o) aryl,  and
(C5-C,) heterocyclyl; where said aryl and heterocyclyl are as defined under R”; above; and
where said R'? groups are substituted with 0 to 3 substituents independently selected from the
group consisting essentially of methyl; ethyl; mono-, di-, and tri-fluoromethyl; and bromo, chioro,

or fluoro;

10 R'® 1s a member independently selected from the group consisting essentially of
hydrogen and R'%,

R' is a member independently selected from the group consisting essentially of
hydrogen and R'?; or when R' and R'? appear together as NR'ZR'* then R'*" and R'* may
be taken together with the nitrogen to which they are attached to form a 5- to 7-membered ring

15  optionaliy containing one additional heteroatom selected from O, N and S;

R' is a member independently selected from the group consisting essentially of
(C4-Ce) alkyl and -(CR'"*R'®),R'%, where n is an integer selected from 0, 1, and 2 and R'® and
said (C,-Cg) alky| are substituted by 0 to 3 substituents where each said substituent is a member
independently selected from the group consisting essentially of bromo, chloro, or fluoro; nitro;
20 cyano; NR12°R127; C(=O)R"9; OR"Q; C(=O)NR12°R127; OC(=O)NR12°R127; NR127C(=O)NR127R12°;
NR?C(=0)R"®, NR{;C(=0)O(C{-Cs) alkyl,  C(NR'™INR'VR'™,  C(NCN)NR'ZR'®;
C(NCN)S(C,-C,) alky!; NR'7C(NCN)S(C,-C,) alkyl; NR'ZC(NCN)NR'ZR'?:
NR'™S(=0),(C,-C,) alkyl; S(0),(C,-C,) alkyl; where n is an integer selected from 0, 1, and 2;
NR'?’C(=0)C(=0)NR'PR'®, NR™C(=0)C(=0)R'"; thiazoly!; imidazolyl; oxazoly!; pyrazolyi;

25 triazolyl; tetrazolyl; and (C-C,) alky! substituted with 0 to 3 fluorine atoms;

R'%* is a member independently selected from the group consisting essentially of
(Cs-C,) cycloalkyl; pyridyl, pyrimidyl, pyrazolyl; imidazolyl, triazolyl; pyrrolyl, piperazinyl;
piperidinyl, morpholinyl; furanyl; thienyl; thiazolyl; quinolinyl; naphthyl; and pheny!;

R' is a member independently selected from the group consisting essentially of OR '

30 and R'%

R'® is a member independently selected from the group consisting essentially of H;
C(=O)NR119NRHSC(=O)R"9, C(=O)NR119NR127R124; C(NOR12‘)R"9, C(NR119)NR127R124;
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1 109& () - 4" 55790F39R PI0),R 1 where1@ 1s an integer selected from 0, 1, and 2, CR™R™NR'™R"™,
10) SH10%&: () - | X RSt 04K 43 bPRBHLO%E R DR RWERM -  (LBMEPNR®IC(=0)0R'™,
CRI19R120NR127C(Y)NR127R124 CR119R120NR127C(NCN)NR127R124.

5 CR"R'NR'7C(CR,NO,)S(C(-C,) alkyl; tetrazolyl; thiazolyl, midazolyl, imidazolidiny!,

pyrazolyl; thiazolidinyl; oxazolyl, oxazoldinyl; triazolyl; isoxazolyl, oxadiazolyl, thiadiazolyl;

wherein said recited heterocyclic groups are substituted by 0 to 3 substituents where each said

substituent is independently selected from the group consisting essentially of R '%;

R'? is a member independently selected from the group consisting essentially of
10  -C(=0)R'%: -C(=O)NR'"*R"?* -5(=0),R'*, and -S(=0),NR'"°R "%,

YisQorS; and,

Z is O; NR'7: NCN; C(-CN),; CR'"®CN; CR'™NO,; CR'*°C(=0)OR"*;
CR'™C(=0)NR'""®R'?; C(-CN)C(=0)O(C,-C,) alkyl); and C(-CN)C(=O)NR'"*R"*°,

- OR, said substituents defining R?, and R?, comprise: -

15 (-N-)
a member selected from the group consistng  essentially of R¥,
-C(=0)NR?*(CHR™),,C(=O)NR*ZO(CH,)(Cs-Cio) aryl):  -C(=NR*?)NH(CH,)5(Ce-Cio) aryt:
-C(=0)NR*®(CHR®?),,C(=O)NR?(CH,),OR??, -C(=O)NR®](CHR??),,S(C,-C) alkyl;
-C[=NOC(=0)R*IR™®; -CRZ'RPECHR™NR?"*SO,(CH,)A;

20 -CR¥Z'R®’CHR™NR*'°P(=0)(OR**)C(=0)(C,-C,) alky!,
-CRZ'R®BCHR**®NR?"*P(=0)[(C1-C) alkoxyl,, -Z>-R?"; and ~(CR¥*R™)NR*%(C(0));R*
wherein p is an integer selected from 0, 1, and 2; m is an integer selected from 1, 2, 3, 4, §, and
6; and g is an integer selected from 1 and 2;

- OR, said substituents defining R?, and R?, comprise a
25 moiety of partial Formulas (11A) through (lll), inclusive: -
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| wherein in said partial Formulas (IlA)-(Ill), the structures of partial Formulas (IIF) and
(I1G) are attached to the nucleus of Formula (IA) or (IB) at carbons 5, 6, or 7 of said partial
5 Formulas (lIIF) and (I1G); the dashed line in partial Formutas (}IC) and (l1ID) indicates a single
bond or double bond, except that R*'® is absent in formulas (IIC) and (IID) where said dashed
Iine indicates a double bond; n is an integer selected from 0, 1, and 2; p is an integer selected
from 0, 1, 2, 3, 4, 5, and 6; and m is an integer selected from 0, and 1;

R*™ is a member independently selected from the group consisting essentially of
10 -C(=O)N(CH3}{OCH,) and -(CH,),OH, where n is an integer selected from 0, 1, 2, 3, and 4;

R?" and R®* are independently selected from the group consisting essentially of H;
ethyl; -CO,H; and -C(=O)NHOH;

R*'® is a member independently selected from the group consisting essentially of H;
hydroxy; (C4-Cg) alkyl; (C4-Cs) alkoxy; -OC(=0)(C-C¢) akyl and -OC(=0)(Cs-C1o) ary!;

15 R?7 is a member independently selected from the group consisting essentially of
(Ce-C1o) aryl and a 5- to 10-membered heterocyclyl, wherein said R?' groups are substituted by
0 to 3 substituents independently selected from the group consisting essentially of bromo,
chloro, or fluroro; triflucromethyl; cyano; nitro, -CO,R*%, (C,-C,) alkoxy; -OC(=0)(C,-C,) alky!;
NR#*C(=0)(C,-Cy) alkyl; -C(=O)NH,; -C(=O)NHOH, -C(=0)O(C,-C,) alkyl; (C,-C,) alky!;

20 -S(0),R* where n is an integer selected from 0, 1, and 2: benzoyl, -NRZR?®, .OR?2,
(C+-C) alkanoyl; -Y'-(C-Cyo) ary}; -C(=0)O(C-C1o) aryl, -NH(C¢-C o) aryi;
-C(=O)NH(Cg-Co) aryl; -C(=OINR?20O(CH,),(C¢-C1) aryl, where n is an integer selected from 1,
2, and 3; and -SO,NH(Cg-C o) ary!,
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h& () -kpspppppa} QPBIZQLZ’S is a member independently selected from the group consisting essentially of H;
-OR%Z, {(CH,),A ; and -CH,O(CHy)A, where m is an integer selected from 0, 1, and 2;

5 R* is a member independently selected from the group consisting essentially of
(C,-C.) alkyl, -ORm, -CR222R2230R222; -CR222R223NR222R223; -CR222(OR223)CRmRmORzzz;
2,2-dimethyl-1,3-dioxolan-4-yl; -NRZ?C(=0)NR*?R**, -S(CR¥*?R*®),CH, where n is an integer
selected from 0, 1, 2, 3, 4, and 5, -NR?*(CH,),(pyridyl) where q is an integer selected from 0 and
1, -P(=0)[(C,-Cy) alkoxy)ly: -NR222R223; -NR2220R223; -NR222NR223R22‘, _NRanHszu;

10 -OCH,NR*C(=0)R**; -OCH,C(=O)NR#*R*®, -OCHR#?0C(=0)(C-C,) alkyl;
-OCHR™2C(=0)(C,-Ca) alkoxy, -O(CH,)mR%"; and -NR**CH,),R*' where m is an integer
selected from 0, 1, and 2;

R%' is a member independently selected from the group consisting essentially of H and

15 each R? and R®® is a member independently selected from the group consisting
essentially of H and (C,-C,) alky!;

R* is a member independently selected from the group consisting essentially of methyl

and phenyl;

R?® is a member independently selected from the group consisting essentially of H;
20  methy!; ethyl; and -CH,CH,OH;

R?% is a member independently selected from the group consisting essentially of H;
methy!; ethyl; -CH,C(=O)NH,; and -CH,CH,OH;

each R®?

H: hydroxy; cyano; halo; (C,-Cs)alkyl; (Cy-Ca) alkoxy; -NR*?R™; -C(=0)OR*, -C(=O0)R??,

25 -CH=CR®R¥:. _.C=CR®; -CH,NR*R®* .CH,0R®%; -C(=O)NRZR™; -C(Y)H; and
-CH,NR,,C(=0)C(=O)NR*?R?®; provided that when R*’ is hydroxy then R*® is H or
(C1-Cy) alkyt;

Is @ member independently selected from the group consisting essentially of

each R

is a member independently selected from the group consisting essentially of
H: fiuoro; cyano; and (C,-Cg4) alkyl; where said methy! is substituted by 0 to 3 substituents each

30 comprising a fluorine atom;

or R?” and R*® are taken together to form an oxo (=0) moiety;
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R*® 1s a member independently selected from the group consisting essentially of

-C(=0)R®"; -C(=0)C(=0)R*", -C(=0)C(Y})C(=0)R?" and a moiety of partial Formula (IlJ)

r'! R231

/ \Y
o7 o

M)
10 wherein

R®' is a member independently selected from the group consisting essentially of H;
-OR®2% NHR®% -NHOH; -NHNH,; CH,),Y3(pheny!) and -(CH,),Y*(pyridy!) where n is an
integer selected from 0, 1, 2, 3, and 4;

R?? is a member independently selected from the group consisting essentially of H;

15 (C4-C,) alkyl: ~(CH,).Y>(phenyl) and -(CH,),Y>(pyridyl) where n is an integer selected from 0, 1,
2, 3, and 4,

each R*®

is a member independently selected from the group consisting essentially of
bromo, chloro, or fluoro; (C;-C¢) alkyl, (C4-C,) alkoxy; (C,-Cg) alkylenedioxy; trifluoromethyl;
NR™ZR™:  nitro; -C(NRANRZPR™,  -C(=OINRZRPC(=0)R™%;,  -C(NOR*¥)R**

20  -C(NCN)NR*R? .C(NCN)SR??; -(CH,)(CN) where m is an integer selected from 0, 1, 2, and
3, hydroxy; -C(=O)R*?, -C(=O)NR*0R*®, -C(=O)NR*ZNR*R?* -OC(=O)NR**’R**,
NR*C(=0)R*?; -C(=0)C(=0)NR?*?R?; -.CO,R?; -SO,R*?; -SO,NR*?R?, _C(=0)NRZ*?R?,;
-NR*280,R**; and -NR**C(=Q)NR**R**,

each R* is a member independently selected from the group consisting essentially of

25 imidazolyl; pyrazolyl; triazolyl; tetrazolyl, oxazolyl; 1soxazolyl; oxadiazolyl; thiadiazolyl; thiazolyl;

oxazolidiny!; thiazolidiny!; and imidazolidiny!, where each of said foregoing R** substituents is
substituted by O to 3 substituents R*?,

R?S is a member independently selected from the group consisting essentially of

NRZR? _NH(C¢-C o) aryl, (C4-Cg) alkoxy; and (C¢-Cyo) aryloxy;

30 R* is a member independently selected from the group consisting essentially of H;
(C,-Cg) alkyl and -(CH,)Y*(phenyl) where m is an integer selected from 0, 1, 2, 3, and 4 and the
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fom 0, 1, and 2; -C(=NR*))S(C,-Cy)alkyl; -NR™2S0,(C,C;)alkyl; -OC(=0)R*%
10  -OC(=O)NR*?R%%, -NR?*?S0,CF5; -NR?2C(=0)C(=0)OR*?, NRZC(=0)R?;
-NR*2C(=0)OR??; imidazoly!; thiazoly!; oxazoly!, pyrazolyl; triazoly!; and tetrazolyt;

) R? is a member independently selected from the group consisting essentially of H;
fiuoro; cyano; and (C,-C,) alkyl, where said alkyl is substituted by 0 to 3 substituents
independently selected from the group consisting essentially of bromo, chlioro, or fluoro;

15  -C(=O)NR*?R*, and -C(=0)OR%;

R?* is a member independently selected from the group consisting essentially of phenyl
substituted by 0 to 2 substituents independently selected from -NR#R*®, nitro, halo, -OR?%,

-NHR*? -NR*°R*' and -C(=0)OR%%

each R* and R*!' is a member independently selected from the group consisting
20  essentially of (C4-Cg) alkyl and (C,-Cs) alkenyl;

R?? is pyridin-4-yl substituted by 0 to 2 substituents independently selected from the

group consisting essentially of bromo, chloro, or flucro; and (C,-C,) alkyl;

each A 1s a member independently selected from the group consisting essentially of

(C4-Ce) alkyl; pyridyl; morpholinyl; piperidinyl; imidazolyl, thienyl, pyrimidyl; thiazolyl; triazolyl;

25 quinolinyt; phenyl; and naphthyl; wherein the foregoing A groups are substituted with 0 to 3
substituents R%; or A is -(CH,),S(C4-Cy) alkyl wherein g is an integer selected from 1 and 2;

W is a member independently selected from the group consisting essentially of O; NOH:
NNH,; NOC(=0)CHj; and NNHC(=O)CHj;

Y'isOorS;
30 Y2is O, NOH or Hy;
Y3 is a bond or -CH=CH-;

Y*is a bond, O, S, or -NH-;
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-N=N-; -NHSO,-; -SO,NH-; -C(Y")C(Y")NH-, -NHC(=0)O-; -OC(=O)NH-; and -NHC(=0 JNH-,
wherein for said Z, moieties n is an integer selected from 0, 1, 2, 3, and 4; and m is an integer

10 selected from 1, 2, and 3;

- OR said substituents defining R?, and R%, comprise: -

(-H-)

15
a member independently selected from the group consisting essentially of 2-oxo-4-
pyrroly!; pyrazolyl; 2-oxo-3,4-dihydro-5-pyrimidyl; 2-oxo-3,4-dihydro-4-pyrimidyl;  2-oxo-
tetrahydro-4-pyrimidyl, 2-oxo-tetrahyro-5-pynmidy!; 2-oxo-4-pyrimidyf; and 2-oxo-5-pyrimidy!;
wherein each of said R%, and R?, groups is substituted by 0, 1, 2, 3, or 4 R?* groups;
20

- OR, said substituents defining R?, and R?, comprise a
molety of partial Formulas (I11A) through (lll), inclusive: -

:—"'_' R ;—"rr r/fr /Ruu Rm
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, wherein, in said partial Formulas (IIA)-(IlIT), q 1s an integer selected from 0 and 1 in
partial Formuta (IliB); n 1s an integer selected from 0, 1, and 2 in partial Formula (C); and the
5 dashed lines appearing in formulas (IIB), (D), (NG), (HH), (1), (lJ) and (IIIO) represent a

double bond or a single bond;
X'isOorS;

X?, in formula (IIIK) and where the dashed line in formula (llIlJ) represents a double

bond, is a member independently selected from the group consisting essentially of CR**%; CR®®;

10 CR™S: and COC(=O)NR¥*R™? or, where the dashed line in formula (ll1J) represents a single

bond, X? is a member independently selected from the group consisting essentially of CR*¥R**,
CR336R339; and CRM6R339'

X3 is a member independently selected from the group consisting essentially of C(=23);
C(S); and CR¥*R*®;
15 X* is a member independently selected from the group consisting essentially of -(CHy),.
where m is an integer selected from 0, 1, and 2;
X5 is a bond or -CH,-;
X% is a member independently selected from the group consisting essentially of -CH,-
and -C(=0})-;

20 R* is a member independently selected from the group consisting essentially of H;
hydroxy, (C,-C,) alkoxy, -CHRW(O)Q(CHz)mA where q is an integer selected from O and 1, and m

1s an integer selected from 0, 1, and 2,
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'} SSSH10% () HaF nﬂ'olﬁ“lls a( 2ne rl/Eer deependentIy selected from the group consisting essentially of H,
hydroxy, (C,-C4) alkyl; (C4-C,) alkoxy; -OC(=0)CHa; (C,-C,) alkenyl; and phenyl(C;-C,) alkyi-;

R** is a member independently selected from the group consisting essentially of H;

hydroxy, -(CHz)nA where m is an integer selected from 0, 1, and 2; (C,-Cg) akyl; and
5 (C,-C,) alkanoyl, where said alkyl group is substituted by 0 to 3 subtituents independently
selected from the group consisting essentially of bromo, chloro, or fluoro; nitro, -NR*°R*":
-CO,R*™; -OR*? .OC(=0)R™’%; -C(=0)R*° cyano; -C(=Y)NR*R*': -NR*°C(=Y)NR*R**',
-NR¥C(=Y)R*® -NR*°C(=0)OR™°, -CINR**)NR*’R*'; -C(NCN)NR*’R*' .C(NCN)SR*°;
-NR*SO,R*, -5(0),,R*°, where m is an integer selected from 0, 1, and 2, -NR*°SO,CF;;
10 -NR*°C(=0)C(=O)NR*°R*"; -NR*°C(=0)C(=0)OR**°, imidazalyl; and 1-(NHR**)-2-imidazoly!;

326
R

each is a member independently selected from the group consisting essentially of

| H; bromo, chloro, or fluoro; cyano, R cyclopropyl substituted by 0 or 1 substituent

independently selected from the group consisting essentially of R**; -OR™° -CH,0R™°
-NR¥R¥2, _CH,NR*'R*?, -C(=0)OR™’, -C(=O)NR*°R*?%;, .CH=CR**R*®, .C=CR**; and
16 -C(=Z%H;

R*" is a member independently selected from the group consisting essentially of H;

-C(=O)R*®, imidazoly; pyrazolyl; triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl;
thiadiazolyl; thiazolyl, oxazolidinyl; thiazolidinyl; and imidazolidinyl;

each R*™® is a member independently selected from the group consisting essentially of-
20 -OR*?% .NR*°R*Z and -R**,

each R* is a member independently selected from the group consisting essentially of
H: bromo, chioro, or fluoro; and (C,-C,) alky! substituted by 0 to 3 fluorine atoms;

each R*® and R*' is 2 member independently selected from the group consisting
essentially of hydrogen and (C,-C,) alkyl,

25 each R*? is a member independently selected from the group consisting essentially of
-OR*° and -R*°,

s (C,-Cy) alky!;

each R** is a member independently selected from the group consisting essentially of

bromo, chloro, or fluoro; nitro; cyano; -NR3*RM: .NR™R32% .C(=Z*)R™®; -5(0),,R** where m s

30 an integer selected from 0, 1, and 2; -OR™? -OC(=OINR*°R*? -C(NR*)NR*°R*?
-C(NR¥)SR*?,  -OC(=O)CH;, -C(NCN)NR™R¥%  _C(S)NR*R™2.  .NR™C(=0)R*;

—C(=O)R3‘7; oxazolyl; imidazolyl; thiazolyl, pyrazolyl; triazoly!; and tetrazolyl;
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each R*®

Is @ member independently selected from the group consisting essentially of
H, -R*® -C(=0)R*?; -C(=0)C(=0)R**; -C(=O)NR*R*?: .5(0),,R** where m s an integer
5 selected from 0, 1, and 2; -C(NCN)SR*?;, -C(NCN)R*?, -C(NR¥*)R** _C(NR*)SR>* and

-C(NCN)NR*OR3?

each R*" 1s a member independently selected from the group consisting essentially of

-R*3, -C(=0)R*?; oxazolidiny!, oxazoly!; thiazolyl, pyrazolyl; triazolyl; tetrazolyl; imidazolyl;

imidazoldinyl; thiazohdinyl, isoxazolyl, oxadiazolyl, thiadiazolyl, morpholinyl; pipendinyl;

10 piperazinyl; and pyrrolyl, where each of said recited R*7 heterocyclic groups is substituted by 0
to 2 (C4-C,) alkyl groups,

R*® is a member independently selected from the group consisting essentially of H;
(C+.Ce) alkyl; (C,-Cs) alkenyt; benzyl; and phenethyl,

R*® is a member independently selected from the group consisting essentially of H;
15 (C,.Cs) alkyl; (C4-Cs) alkanoyl; and benzoyt;

R*° 1s a member independently selected from the group consisting essentially of H;

(C,.C4) alkyl; carboxy; aminocarbonyl; (C4-Cg) alkyl substituted by 0 or 1 carboxy,
-(CH,)mC(=O)(C4-Cg) alkoxy; or -(CH,)n(Ce-C1o) aryl; where m is an integer selected from 0, 1,
and 2,

20 R®' 1s a member independently selected from the group consisting essentially of H;
(C,-Cq) alkyl -C(=Y)R™? -C(=Y)NH35; -C(=0)OR>?% and -(CH,).X'(pyridy!) where n is an
integer selected from 0, 1, 2, 3, 4, and to 5; and X" is a bond or -CH=CH-; and where said pyridyl

| moiety is substituted by 0 or 1 bromo, chloro, or fluoro;

R*? is a member independently selected from the group consisting essentially of

25 (C,-Cg) alkyl {C4-Cs) cycloalkyl, -(CH,)m{Cs-C1o) aryl; and -(CHz)nX7(pyridyI) where n is an integer

selected from 0, 1, 2, 3, 4, and 5; and X’ is a bond or -CH=CH-; and where said pyridyl moiety is
substituted by O or 1 bromo, chloro, or fluoro;

R*? is a member independently selected from the group consisting essentially of H;
-R™®; (C,-C,) alkyl substituted by 0 or 1 substituent hydroxy, or (C,-C5) alkyoxy(C,-Cs) alkyl;

30 R** is a member independently selected from the group consisting essentially of H;
-R¥*, carboxy; (C4-Cs) alkyoxy(C;-Ca) alkyl-; (C3-C;) cycloalkyl; and (C,-C) alkyl substituted by
0 or 1 -NR*R*,
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B[ BCSDaDDTE} ~ <Sky@bxf @1@(;/31&(1 )su@ftuted by O or 1 substituent comprising a member independently

+1092Z& *10% Ot L QoA A # ' & BEE fuV
7010%7&(%) L' - 1(%&%%?2@0#18%& Q’/ ()Cl'%)s} §99# %Sg'i/%o'(y) $@M ot=dik HEFTEW
4109%Z& () - y2P09z@He)mN ﬁﬁfw&x %++&*%*jz)rﬂ 2ROYD0&CH-F(=OINR*R
1 10%& () - '10%T§£ k?ﬁ?ﬁol wOH)Rm (CH2 SO2NR3‘°R3“ (CHZ) Po3 agﬁCHf)"’SC@NHC( =0)R** and

10%&' () - 10%m& Buv7Q! " 10%m& ()
10%v&’ () - YlO%T& OzNHC O)(phenyl), where m is an integer selec ed fromO 1,2, 3,and 4,

% is a member independently selected from the group consisting essentially of H;
(C4-C,) alkyl: phenyl; -NR*°R*": and -NR*°(C,-C,) alkanoyl;

10 R is a member independently selected from the group consisting essentially of -Rm;
-CH,CO,R*?; and -CH,C(=0)NR*°R*";

R*® s a member independently selected from the group consisting essentially of

-C(=0)R*®, -C(=O)(C¢-Cyo) ary!, -C(=0)(C5-Cy) heteroaryl; -CO,R*®; -C(=O)NR*°R*'; ¢cyano;
nitro; ~CH,OH, -NR*°S0O,R*°, -NHSO,(C¢-C10) aryl; -NHCO,{(C,-C,) alkyl; -NR*°C(=0)R*®: and
15 -NHCO4C¢-Cy) aryl;
R*® is a member independently selected from the group consisting essentially of -R**;
cyano; carboxy; formyt; -C(=O)R3“°; and (C,-C,) alkanoyi;
R*? is a member independently selected from the group consisting essentially of cyano;
NR¥*R*: SO,C-Coakyl, -SO,Ce-Ciaryl,  -C(=O)R*®  -C(=0)(C¢-Cyo) aryl;

20 -C(=0)(C,-Cs) heteroaryl, -C(=O)NR*°R*"; and -CO,R**;

R*! and R*? is each a member independently selected from the group consisting
essentially of H; cyano; nitro; -CO,R*", -C(=O)NR*R™"; -CH,OH; -C(=0)R*", -NHCO,R*°;
j and -NHSO,R*°,

A is a member independently selected from the group consisting essentially of pyridyl;
25  morpholinyl; pipendiny!; imidazolyl; thieny!; pyrimidyl; thiazolyl; phenyl; and naphthyl; where each

of said A groups is substituted by O to 2 substituents R or by 1 substituent R¥®,

Z% is a member independently selected from the group consisting essentially of O;
-NR*%  NOR™’; N(CN). C(CN); CR**NO,; CR*°C(=0)OR™’, CR*’C(=O)NR*°R™";
C(CN)NO,; C(CN)C(=0)OR>*?, and C(CN)C(=0)NR*°R*"; and,

30 YisOorS,

- OR said substituents defining R, and R%, comprise a
moiety of partial Formuia (IV): -
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'is -CR*?R*7. where said broken line indicates a single bond, or -CR*’>- where said

broken line indicates a double bond;

X? is -CRR*RY®. or -C(=NOR®™")R*®2. where said broken line indicates a single
10 bond: or -CR*"’"R*® where said broken line indicates a double bond,

R*™ is a member independently selected from the group consisting essentially of H;

hydroxy; bromo, chloro, or fluoro; and -OR*,

each R*?

cyano; cyanomethyl; benzyloxy; -R*’°, -CO,R*®, -CO,(CH,)n(Ce-Cro) aryl; -C(Y)NRRS,

15 -C(Y)NR“E‘(CHZ),,(CG-C,O) aryl; 4{CH,)n(Ce-Cyo) aryl; and -(CH,),(5- to 10-membered heteroaryt),
R473

is @ member independently selected from the group consisting essentially of

where n is an integer selected from 0, 1, 2, and 3; each
474 |

group is substituted by 0 to 3
substituents R*’* : and each R*"® group 1s substituted by 0 or 1 substituent R**°;

each R*

is @ member independently selected from the group consisting essentially of
bromo, chloro, or fluoro; cyano; nitro; (C4-Cs) alkyl; (C,-Cs) alkenyt; -OR""5; (Ca-C5) cycloalkoxy;

20 -NRR*®: .NR*SOR*"8; -5(0),,R*"® where m is an integer selected from 0, 1, and 2; -CO,R*"®,
_C(=0)R475. _SOZNR475R476. _C(=O)NR475R476. _CR475R47GSOZNR475R476.

| _CR475R476C(=O)NR475R47G: -NHSOzR475; _NHSOZNR-WSRNG; _NHC(=O)NR475R47G;

© -NHC(=0)(C,-C¢) alkyt; and -NHC(=0)O(C,-Cs) alkyl),

each R*® and RY® is a member independently selected from the group consisting
25  essentially of H; and (C4-Cg) alky!;

R*7 1s a member iIndependently selected from the group consisting essentially of -R*">,;
2-oxo-pyridyl; 3-oxo-pyridyl; 4-oxo-pyridyl; 2-oxo-pyrrolyl; 4-oxo-thiazolyl, 4-oxo-piperidyl; 2-oxo-
quinolyl; 4-oxo-quinolyt; 1-oxo-isoquinolyl; 4-oxo-oxazolyl; 5-oxo-pyrazolyl; 5-oxo-isoxazolyl; and
4-oxo-isoxazolyl; where each of said R*’” groups is substituted by 0 to 3 substituents R*™*;

30 R*"® is a member independently selected from the group consisting essentially of -R*™:

cyano, -(CH,),(Ce-Cio) aryl, and -(CH,),(5- to10-membered heteroaryl), where p is an integer
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s I 0/
YZ[\iur 840 f 10 -cycﬁ)gentadxen%l ( g 5- cyc(?ohexadlen -1-yl; pyrrolyl; pyrrolidinyl; dioxolanyl; imidazoly),

oxazolyl, imidazolidinyl; pyrazolyl, pyrazolidinyl; pyranyl; piperidinyl; 1,4-dioxanyl; morpholiny);
' 1,4-dithianyl; thiomorpholinyl, piperaziny!, 1,3,5-trithianyl, oxazinyl, 1soxazinyl; oxathiazinyl; and
oxadiazinyl; where each of said R** groups 1s substituted by 0 to 2 (C,-C,) alky!;

R*' is a member independently selected from the group consisting essentially of H;
15 (C,-Ce) alkyl:  (C-Ce) alkenyl;  (CCe)alkynyl:  -C(Y)INR*R¥®  -C(Y)NH(C¢-C,o) aryt;
-C(Y)(C,-Cg) alkoxy; -C(Y)(Ce-C10) aryloxy; and -C(Y)(C,-Cg) alkyl);

R*? is a member independently selected from the group consisting essentially of pheny!

and pyndinyl; where each of said R*?

groups is substituted by 0 to 3 substituents independently
selected from the group consisting essentially of bromo, chloro, or fluoro; (C4-C,) alkyl, hydroxy;

20  (C,-C,) atkoxy; -NR*°R*®; and -S(0),R*", where m is an integer selected from 0, 1, and 2; and,

YisOorS,

) - OR , said substituents defining R, and R?, comprise a
moiety of partial Formulas (VA) through (VM), inclusive: -

Crely A *’f— Eu

(VA) (VB) (VD)
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3. A therapeutically active composition of matter according to Claim 2 wherein for
5  said compounds of Formula (IA) or (IB), R%, and R?, are as defined under (- IV -); R' is ethy};
and R is a member independently selected from the group consisting essentially of cyclopentyl;

cyclohexyl; and (Cg-Cyp) aryl.

4. A therapeutically active composition of matter according to Claim 2 wherein for

said compounds of Formula (IA) or (iB), R%, and R?, are as defined under ( - IV - ); and R*? is

10  ~{CHy)n(Ce-C1o) aryl or «(CH,),(5- to 10-membered heteroaryl), where n is an integer selected
from0, 1, 2, and 3.

5 A therapeutically active composition of matter according to Claim 4 wherein R*™

is pheny! or pyridin-4-yi.

6. A therapeutically active composition of matter according to Claim 2 wherein for
15  said compounds of Formula (1A) or (1B), R2a and sz are as defined under (-1-).
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U& () -1t S9! 10%p& () - yF A %E?Ib%lt LITy! a@Je#C]OQ'I%%SLi{IO%f (g’ :a\é'cgrmg‘%%‘la{r)\ 6 wherein R is

@z "P1' S10%& ()- 10U
phenyl substituted by fluoro; R" 1s (C,-C,) alkyl, one of R?, and R?, is hydrogen and the other is a

substituent of Formula (IC) where the dashed line represents a single bond, R'* 1g cyano, and
R'* and R""* are both hydrogen.

5 8. A therapeutically active composition of matter according to Claim 7 wherein R is

ethyl

9 A therapeutically active composition of matter according to Claim 6 wherein R is a
member independently selected from the group consisting essentially of cyclohexy), cyclopentyl,
cyclobutyl, methylenecyclopropy), isopropyl, phenyl, and 4-fluoro-phenyl

10 10 A therapedutically active composition of matter according to Claim 6 wherein one
of R?, and R?, is hydrogen and the other is a group of partial Formula (IC) wherein the dashed
line attached to the ring carbon atom to which R'™ is aftached represents a single bond: and

R and R are cis with respect to each other.

11. A therapeutically active composition of matter according to Claim 10 wherein R'*

165 I1s cyano.

12. A therapeutically active composition of matter according to Claim 11 wherein mis
0; R"" is hydrogen; and R'™ is a member independently selected from the group consisting
essentially of -OH; -CH,OH; -C(CH;),0H; -C(=O)OH; -C(=0)OCH;; -C(=0)OCH,CH;, and
-CH,C(=0)NH,.

20 13. A therapeutically active composition of matter according to Claim 12 wherein R is
a member independently selected from the group consisting essentially of cyclobuty),
cyclopentyl, cyclohexyl, and 4-fluoro-phenyl; R 1s ethyl; and R'" is -C(=O)OH.

14. A therapeutically active composition of matter according to Claim 6 wherein said
compound of Formula (1A) or (IB) as defined under ( - | - ) is @ member independently selected

25  from the group consisting essentially of:
1-(1-Cyclopentyl-3-ethyi-1H-indazol-6-yl)-4-oxocyclohexanecarbonitrile;

Trans-4-cyano-4-(1-cyclopentyi-3-ethyl-1H-indazol-6-yl)cyclohexanecarboxyliic acid -

methyl ester,;

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

Trans-4-cyano-4-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl)cyclohexanecarboxylic acid;
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5 Trans-4-cyano-4-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)cyclohexanecarboxylic acid

methyl ester,;
Cis-4-cyano-4-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)cyclohexanecarboxylic acid;
Trans-4-cyano-4-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)cyclohexanecarboxylic acid;
Cis-1-(1-cyclohexyl-3-ethyl-1H-indazole-6-yl)-4-hydroxymethylcyclohexanecarbonitrile;
10 Cis-4-cyano-4-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)cyclohexanecarboxylic acid amide;

Trans-4-cyano-4-(1-cyclohexy!-3-ethyl-1H-indazol-6-yl)cyclohexanecarboxylic acid

amide;

Cis-1-(1-cyclohexyl-3-ethyl-1H-indazol-6-yl)-4-(1-hydroxy-1-
methylethyl)cyclohexanecarbonitrile;

15 Cis-1-(1-cyclohexyl-3-ethyl-1H-indazol-6-y1)-4-hydroxycyciohexanecarbonitrile;
Cis-1-[3-ethyl-1-(4-flucrophenyl)-1H-indazol-6-yl}-4-hydroxycyclohexanecarbonitrile;
Cis-1-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl)-4-hydroxycyclohexanecarbonitrile;
Cis-1-(1-cyclobutyl-3-ethyl-1H-indazol-6-y1)-4-hydroxycyclohexanecarbonitrile;

Cis-1-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl)-4-hydroxy-4-

20 methylcyclohexanecarbonitrile;

Trans-1-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl)-4-hydroxy-4-

methylcyclohexanecarbonitrile;
Cis-4-cyano-4-( 1-cyclobutyl-3-ethyl-1H-indazol-6-yl)cyclohexanecarboxylic acid;
Trans-4-cyano-4-(1-cyclobutyl-3-ethyl-1H-indazol-6-yl)cyclohexanecarboxylic acid;
25 6-Bromo-3-ethyi-1-(4-fluoropheny!)-1H-indazole;

4-[3-Ethyl-1-(4-fluorophenyl)-1H-indazol-6-yl]-4-hydroxycyclohexanecarboxylic acid

ethyt ester,

4-Cyano-4-[3-ethyl-1-(4-flucrophenyl)- 1H-indazo!-6-yl]cyclohexanecarboxylic acid
ethyi ester,
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Cis-4-Cyano-4-[3-ethyl-1-(4-fluorophenyl)-1H-indazol-6-yljcyclohexanecarboxylic acid;
4-[3-Ethyl-1-(4-fluorophenyl)-1H-indazol-6-yljcyclohex-3-enecarboxylic acid; and
4-(1-Cyclohexy!-3-ethyl-1H-indazol-6-yl)-4-hydroxycyclohexanecarboxylic acid.

15 A therapeutically active composttion of matter according to Claim 2 wherein said
diseases and conditions which may be treated or prevented comprise inflammatory diseases

and conditions and respiratory diseases and conditions.

16. A therapeutically active composition of matter according to Claim 15 wherein said
inflammatory diseases and conditions comprise: joint inflammation, rheumatoid arthritis,
osteoarthritis, Crohn's disease, and inflammatory bowe! disease; and wherein said respiratory
diseases and conditions comprise: chronic obstructive pulmonary disease (COPD) including

asthma, chronic bronchitis, and puimonary emphysema.

17. A therapeutically active composition of matter according to Claim 16 wherein said
respiratory disease or condition comprises asthma.

18. A pharmaceutical composition for inhibition of PDE4 or production of TNF in a
mammal in need of such treatment comprising a therapeutically effective amount of a compound
according to Claim 1 or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptabie carrier therefor.

19. A pharmaceutical composition comprising a therapeutically active composition of

matter according to Claim 1 and a pharmaceutically acceptable carrier therefor.

20. A pharmaceutical composition according to Claim 19 wherein said therapeutically

active composition of matter is 2 compound according to Claim 2.
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+10% (gsthm c TOHIC ér%n%:tlzsl'sz%é]bg%@gngg/ emphysema silicosts; pulmonary sarcoidosis: bone
resorption diseases, reperfusion injury; graft vs host reaction; aliograft rejections: fever and
myalgias due to bacterial, viral or fungal infection including influenza; cachexia secondary to
infection or malignancy; cachexia secondary to human acquired immune deficiency syndrome
(AlDlS); AIDS; HIV infection, ARC (AIDS related complex); keloid formation; scar tissue
formation; Crohn's disease; ulcerative colitis; pyresis, multiple sclerosts; type 1 diabetes melitus;
autoimmune diabetes; systemic lupus erythematosis; bronchitis; chronic obstructive pulmonary
disease (COPD) including asthma, chronic bronchitis and pulmonary emphysema; psoriasis;
Bechet's disease; anaphylactoid p.>urpura nephritis; chronic glomerulonephritis; inflammatory

bowel disease; leukemia; allergic rhinitis; and dermatitis.

22. The use of a therapeutically effective amount of a compound according to Claim 2, for
the preparation of a medicament for the treatment or prevention of a disease or condition

according to Claim 21.
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therapeutic activity whose active nucleus is a catechol; and obtaining said desired therapeutic agent by
preparing a compound having the same chemlcal structure as sald compound whose active nucleus is a
catechol, except only that said catechol active nucleus Is replaced by an Indazele active nucleus,

24, A method according to Claim 23 wherein said deslred therapeutic agent is 2 compound of Fermula
(1A) or (1B): '
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and phammaceutically acceptable salis thereof,

-~ Whereln —

R i5 @& member selected from the group consisting of hydrogen, (C,-Cy) alkyl;

<(CH2)n(Cs-Cio) cycloalkyl whereln n fs an integer selected from 0, 1, Bnd 2; (Cy-C) alkoxy(C1-Cs) alkyl;
(CCe) alkenyl; -(CHz)A(C3-Cy) heterocyclyl whereln n Is an integer selected from 0, 1, and 2; and
(2")5(Z})(Ce-Cro) 8ryl Wherein b and ¢ are integers independenty selected from 0 and 1, 2' is
(C4-Cy) alkylene or (C#Cs) alkenylene, and Z* is O, S, $O or NR''”; and further wheraln sald haterocyclyl
is 8 member independently selected from the group conslisting essentially of acridinyl; benzimidazolyl;
benzodioxolane; 1,3-benzodioxol-5-yl; benzo[bjfuranyl, benzo[b]thiophenyl; benzoxazolyl, benzihiazolyl;
carbazolyl; cinnolinyl: 2,3-dlhydrobenzofuranyl, 1,3-dioxane; 1,3-dioxolane; 1,3-dlthiane; 1,3-dithiclane;
furanyl; imidazolidinyl; (midazelinyl; imidazolyl, 1H-indazoly); indolinyl; indolyl; 3H-indoiyl; iscindolyl;
isoquinolinyl; Isothiazolyl; isoxazolyl; morpholinyl; 1,8-naphihyridinyl; oxadiazolyl, 1,3-oxathiclane;
oxazolidinyl; oxazolyl; oxiranyl; parathlazinyl; phenazinyl; phenothlazinyl; phenoxaznyl; phthalazinyl;
plperazinyl; piperidinyl; pteridinyl; pyrsnyl; pyrazinyl; pyrazolidinyl; pyrazolinyl; pyrazolo[1 5-cltriazinyl:
pyrazolyl; pyridezinyl: pyridyl; pyrimidinyl; pyrimidyl; pyrrolyl: pyrrolidinyl; purinyl; quinazolinyl; quinalinyt; 4H-
quinolizinyl; guinoxalinyl, tetrazolidinyl; tstrazolyl; thiadlazolyl; thiazolidinyl: thiezolyl; thieny);
thiomorphalinyl; triszinyl; and triszolyl; wherein said aryl is a carbocyclic moiety which ls @ member
independently selacted from the group consisting essenfially of benzyl; cis- and
trans-decahydronaphthalenyl; 2,3-1H-dihydroindenyl (indanyl); indenyl; 1-naphthalenyl; 2-nzphthalenyl;
phenyl; and 1,2,3,4-tetrahydronaphthalenyl; wherein said alkyl, elkenyl, atkoxyalkyl, heterocyelyl, and ary
moieties defining sald R groups are .substituted by 0 to 3 substituents where easch sald substituent
comprises 8 member independently selected from the group consisting essentially of bromo, chlor, or
fluore; hydroxy; (C,-Cs) alkyl; (C-Cs)elkenyl; (C,-Cs)alkoxy, (Cs-Ce)cycloalkoxy; mono-, di-, and
tri-fluoromethyt: altre; -C(=0)OR™, -C(=0)NR""’R™, -NR'"R"'*" end -S(=0),NR'"R"™;

-R’ is a member selected from the group consisting of hydrogen; (Cq-Cs) alkyl; (C.-Cs) alkenyl;
phenyl; (Cs-Cy) cycloalkyl; and (Cs-Cy) cycloalkyl(C-Cy) slkyl; whetein said alkyl, alkenyl and phenyl
moleties defining said R' groups are substituted by 0 to 3 substituents where each said substituent
comprises a member indepsndently selected from the group consisting essentially of methyl; ethyl; mono-,
di-, and tri-fluoromsthyl; and bromoe, chiore, or fluore; and

-R?, and R%, are each 8 member independently selected from the group consisting of hydrogen
and herelnaftsr recited substituents, provided that ons, but not both of R?, and R, must be independently
selected as hydrogen; wherein said substituents comprise the following:
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the dashed lines In formulas (IC) end (ID) independently and opiionally represent a single or double bond,
provided that in formula (IC) both dashed lines cannot both represent double bonds at the same time;,

-m is an Integer selected from 0, 1, 2, 3, and 4, and when 2, may apply to 2 single carbon atorn on
the ring;
~-R™ ]s & member saelecied from the group consisting of H; bromo, chloro, or fluoro; cyano!

(C~C.) alkynyl substituted by 0 or 1 substitusnt where said substituent }s a member selecied from the group
consisting essentially of phenyl, pyridyl and pyrimidinyi; (C,-C4) Blky) substituted by O to & breme, chioro, or
flusro; ~CHNHC(=O)C(=ONH;; cyclopropyl subsfituted by 0 or 1 substituent whera sald substituent is a
member selected from the group consisling essentially of R™; R'*"; CH,OR'™; NR™R'?; CHNR™R'™,

C(=0)OR""; C(=O)NR'R'®; C=CRy; C(Z)H; and -CH=CR'*'R'™; provided that R™™ Is H In Formula (IC)
when the dashed line for tha ting carbon of R'? attachment represents 2 double bond;

~R"™* is @ member selected from the group consisting of H: R'% C(Y)R™: c(=0)OR'™:
CIYNR'TTR'™, EN; CNR'ZINRZR'™; C(NOR')R'™; C(=0)NR'’NR"°C(=0)R™"*; C(=0)NR'*NR'R"*,
CINCR™R';  CINR"™)NR™ZR'™;, CNR™)NR'"R™®; CINCNNR'WR'™,  C(NCN)S(C,C,) alkyt;
CR'PR'POR'™, CRR'®SR'®, CR'R®S(0),R'™ where n is an integer selecled frem 0, 1, and 2;
CRM™R'ZNR™R'™;  CR™R'™NR'7S(=0),R,s CR'™R™NRVC(Y)R™; CR™R™NR™C(=0)OR™
CR”DR’ENRWC(Y)NR'WRW: CRmRmNR’HC(NCN)NRmRm: CRmRmNRw'C(CR’1°N02)S(C1-C4) alkyl
CR“SRWC(-O)ORWEL CR119R1ZDC(Y)NR1WR1“: CR"’R““C(NR127)NR‘27R1“; CR"'RmCN;
CR'""R'®C(NOR'*)R™; CRR' CNOR'™R™; CR'™R"NR'7C(NR™)S(C-C,) alkyl;
CR"'R’mNR‘"C(NR‘”)NR’”R.W; CR‘“R'mNRq21C(=O)C(=O)NR1=7R1H: CR“nR‘”NR“’C(=O)C(=O)ORm;
tetrazolyl; thlszolyl: Imidazolyl; imidazolidinyl; pyrazolyl: thizzolidiny! oxazolyl; oxazolldinyl; triazolyl;
isoxazolyl; oxadimzolyl; thiadlazoli; CR'"R'®(tetrazeil) CR'"R™(thiazoiyl); CR'R'Z(Imidezolyl);
CR"R"™(imldazolidinyl); CR"R** (pyrazolyl); CR™R'™(thlazolidinyl); CR'"R"™(cxazolyl);
CR"’R'®(exazolidinyl); CR'""R'*(triazqlyl); CR'™R"™(Isoxazolyl); CR™ R (oxadiazolyl);
CR'"®R'®(thiadlazolyl), CR'"R'™™(morpholiny); CRYR™(piperidinyl), CR'“R'™(piperazinyl); and
CR"'*R'®(pyrrolyl); said heterocyclic groups being substituted by 0 to 3 substituents R™*;
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—RM® Is hydrogen and R'" is OR'® SR'*: §(0),R'®, where n is an integer selected from 0, 1, and
2; S(=0};NR127R1“‘. NR127R124: NRINC(=O)R11O; NR'IZTC(Y)Rﬁl: NR127C(=O)OR125; NR1ZTC(Y)NR1Z7R124;
NR'iz’Is(:O)zNRHYRﬁA; NR127C(NCN)NR117R124: NRﬂ?’s(:O)zRﬂS; NR127C(CR11ONOZ)NR1ZTR1M;
NR™¥C(NCN)S(C,-C.) alkyl; NR¥G(CR'ND,)S(C-C,) alkyl; NR'ZC(NR'INR'VR™>,
NR'ZC(=0)C(20)NR'*’R'*: or NR'YC(0)C(=0)OR™*,

—-R"® is @ member selected from the graup consisting of methyl and ethy! substituted by 0 to 5
brome, chlero, or fluore, whersin m may be 2 with respect to a single ring carbon atamn to which R™ is
attached;

-R" Is a member selected from the group consisting of OR'*; SR™; SONR'7R'%; NR™TR'®:

NR'™#c(=0)R""" NR'C(Y)R™* NR'¥C(=0)OR'™*, 5(0),R,¢ Where n is an integer selected from 0, 1, and 2;
OS(=0);R'% OR'™; OC(=C)NR'*R'2, OC[=O)R™; OC(=0)OR™: O(CR'*R'®),OR'Z where m is &n
integer selected from 0, 1, and 2; CR™R™0OR™; CR™R™NR'YVR'™; c(V)R'™™ C(=0)OR'™,
C(Y)NRmR“‘: CN; C(NR’”)NR’”R“‘; C(NOR"B)R"‘; G(=O)NR""NR"“C(=O)R119; C(=O)NR"'NR1WR72';
C(NOR“‘)R“’: C(NR“’)NR'”R‘”; C(NR“‘)NR“'R‘“: C(NCN)NR‘”RV“: C(NCN)S(C+-Ce) Hlkyl;. tetrazoly;
thiazolyl; imidazolyl; Imidezolidiny);, pyrazolyl; thiszolldinyl; oxazolyl, oxazolidinyl; triazolyt; Isoxazolyl;
oxadlazolyl; and thladlazolyl; where the recited heterocyclic groups are substituted by D to 3 substiiuents
where sald substituent Is R*;

—R"® is a member selected from the group consisting of -NR'Z®; -NCR'"®R'®(C,-Cs) alkenyl:
-NOR'™; -NOR'®; -NOCR" R"*(C-C,} alkenyl; -NNR'’R™*; -NNR*"R'®: -NCN; -NNR"C(Y)NR'""R™?.
-C(CN)s -CR™CN; -CR™C(=0)OR""; -CR™C(=C)NR"R'*; «C(CN)NO, -C{CN)C(=0)O(C-C.) alkyl;
-C{CN)OC(=0)O(C,-Cy) alkyk  -C(EN)C\-Cy) elkyl; -CCN)C(=ONR'R'™;  2.(1,3-dlthlane), 2-(1,3-
dithiolane), dimethyithio ketal, diethyithio ketal, 2-(1,3-dioxclane), 2-(1,3-dioxane), 2-(1,3-oxathiolane);
dimethyl ketal and diethy ketal;

—R"* and R'® are each a memnber independently selected from the group consisting of hydrogen and
(C4-C4) alkyl substituted by O to 3 fluerlne atoms;

—R'? s fiuoro; or R'>;
—R'Z is a member selected from the group consisting of (Ci-Cs)alkyl; (CrCs)alkenyl;

{Cs-Cy) eycloalkyl; (Cs-Cy) cycloalkyl(C4-C;) alkyl: (CeCup) aryl; and (Cy-Cu) heteroeyciyl; where said syl and
heterecyclyl are as defined under R"; zbove; and where sald R'? groups are substituted with 0 to 3
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—R'% is a member selected from the group consisting of (C-Cq) alkyl and -(CR"R'®),R"® where n
is an integer selected from 0, 1, and 2 and R'® end sald (C,-Ce) alkyl are substituted by 0 {o 3 substiuents
where each said substituent is 8 member selected from the group consisting of bromo, chlpro, or fluoro;
nitro; cyano; NR'mRm; C(=O)R“‘; OR"’; C(=O)NR12"R""; DC(=O)NR’2°R‘”; NR127C(=O)NR127R1?°:
NR'ZC(=0)R'®; NR;C(=0)O(C1-Cy) alkyl;, C(NR™INR'™R™; CNCN)NR'“R'™: C(NCN)S(C4-C,) alky!;
NR'C(NCN)S(C1-Cy) alkyl; NRC(INCNINR'ZR' NR'ZS(=0),(C1-C,) alkyl; S(0)(C+-C.) alkyl; where n
is an integer selscted from 0, 1, and 2. NR'7C(=0)C(=O)NR'TR'®, NR''C(=0)C(=0)R'"; thigzoly!;
imidazolyl; oxazolyl; pyrazolyl; triazoly); tetrazolyl; and (C4-C;) alky) substituted with 0 to 3 flucrine atomns;

—R"# is 3 member seleclted from the group consisting of (Cy-Cy) cycloalkyl; pyridyl; pyrimidyi;

pyrazolyl: imidazolyl, triazol; pyrrolyl, piperazinyl; piperidinyl; merpholinyl; furanyl; thienyl: thiazoly!;
quinolinyl; naphthyl; and phenyl:

—R"% Is 2 member selected from the group consisting of OR'™ and R'%%;

-R' js a member selected from the group consisting of H; C(Y)R™*; C(=0)OR'®; C(Y)NR'R™;
CN: C(NR127)NR127R1ZG; C(NOR‘HD)R'IZG; G(=0)NR1'(UNR'!’PC(:O)RHU; c(=O)NRI1§NR1ZTR1N; C(NOR‘H‘)R‘HB;
CINR™INRR™;  CINR®INR™R'™:  CINCNINR'R'™:  C(NCN)S(Cr-C.) alkyl;  CR*R™OR™;
CRMR'™SR™: CR™R'®$(0),R", where n Is an Integer selected from 0, 1, and 2; CR'PRPNR#RY.
CR“BRWNR""S(=O)2R‘2’; CR"‘R"”NR’ZTC(Y)R‘“; CR™R'NR?C(=0)0OR ™
CR"MRPNRIZC(YINR'ZR™: CR™R™NRWC(NCN)NR'ZR™, CR™R™NR'™ G(CRNO,)S(C,-Cy) alkyl;
tetrezolyl, thiazolyl; imidazoly!; Imidazolidinyl; pyrazolyl, thiazolidinyl; oxazolyl, oxazolidinyl: triazolyl
isoxazolyl: oxmrdiazolyl: thladiazolyl: whereln said recited heterccyclic groups are substituted by 0 to 3
substituents where each said subsliluent is selected from the group eonsisting of R'®;

—R™> is a member salacted from the group r:onsmtmg of -C(=0)R'% -C(=O)NR'"R'*; .§(=0),R'*;
and -5(=0);NR'*R™,

_— isOerS:
- aNd =—
-2 is O; NR'™™; NCN; C(-CN);; CR™CN; CR'NO,; CR™C(=0)OR™; CR™C(=0)NR™R'™,
C(-CN)C(=0)0(C,-Ca) aliyl); or C(-CN)C(=O)NR''R'Z,
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phenyl, and 4-fiuoro-phenyl.
28. A method according to Claim 24 wherein for ssid desired therapeutic agent one of R?, and
R?, is hydrogen end the other is a group of partial Formula (IC) wherein the dashed line atteched 1o the ring
carbon atom to which R'® is attached represents a single bond; and R™ and R'" are cis with respect 1o

each other.
29. A method according to Claim 28 wherein for said desired therapsutic agent R'™ is cyano.

30. A method according to Clalm 28 wherain for said desired therapeltic agent m is 0 R js
hydrogen; and R Is a member salected from the group consisting of -OH; -CH,OH; -C(CH;),CH;
-C(=0)OH; -C(=0)OCH3; -C(=0)OCH;CHs; and -CH,C{=O)NH:.

31. A method according to Clalm 30 wherein for said desired therapeutic agent R |s a member
selected from the group consisting of cyclobutyl, cyclopentyl, cyclohexyl, and 4-fluore-phenyl; R is ethyl; 2nd
R is -C(=O)OH.

32. A method accerding o claim 23 wherein said therapeutic agent is useful for treating asthma.

33, A compolnd of formula

]
R%
) N
R, N
R
in which,

R is selected from (CHa)-Ca-Cae cycloalkyl whereln n ls &n integer selected.from 0, 1 and 2 or pheny!
optionally substituted with a halo group,

R'is a C,-Cyp alkyl,

R? Is hydrogen,

R?, is a group of formula
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in which the dashed lines independently represent a simple bond or double bond provided thzt both dashed
lInes cannot reprasent double bonds at the same time,

mls 0,

R'" i CN or OH,

R'™ Is selectad from ~OH, -CH,0H, -C(Clis}20H, -C(=0)OH, -G(=0)0CHj, ~C(=0)OCH,CHs, and
“CH,C(=0)NHz,

R |s hydrogen or (Cy-Cq)alky),

provided that when R"" |s CN then R'** is other than hydrogen,

and phamecsutically acceptable salts thereof.

34. A compound according to claim 33 in which R is selected from cyclobutyl, cyclopentyl, cyclohexyl and p-
nitro-phenyl.

36. A compound according te claim 33 or 34 In which R' (s ethy,

36. A compound selectad from the group consisting of,
Cis-1-(1-cyclohexyl-3-ethyi-1H-indazol-8-yi}4+(1-hydroxy-1-mathylethyl)cyclchexenecarbonitile,
Cis-1-(1-cyclahexyl-3-sthyl-1H-indazol-8-yl)-4-hydrexycyclohexanecarbenitriie,
Cfs-1-[3-ethyl-1<{4-fluorophenyl)-1H-indazol-6-yl]-4-hydroxycyclchexanecarbonitrile,
Cis-1-(1-cyclopentyl-3-ethyl-1H-Indazol-6-yl)-4-hydroxycyclohexanecarbonltriie,
Cis-1-{1-cyclobutyl-3-ethyl-1H-indazol-6-yl)<4-hydroxycyclohexanecerbonitrile,
Cis-1-(1-cyclopentyl-3-ethyl-1H-Indazol-8-yl)<4-hydroxy-4-methylcyclohexanecarbonitrile,
Trans-1-(1-cyclopentyl-3-ethyl-1H-indazol-6-yl)}4-hydroxy-4-mathylcycloehexanecarbonitrile,
Cis-4~cyano-4-(1-cyclobutyl-3-ethyl-1H-indazol-6-y)cyclohexanecarboxylic aéid,'
Trans<A~cyano-4-(1-cyclobutyl-3-ethyl-1 H-indazol-B-yl)r-yc!Ohaxt;necarbo:ylic acld,
4-{3-Ethyi-1-(4-flucrophentyl}- 1H-indazol-6-yl]4-hydroxycyclchexanecarboxylic acid ethyl ester,
4-Cyano-4-[3-athyl-1-(4-fluorophenyl)-1H-indazol-6-ylcyclohexanecarboxylic acid ethyl ester,
4-[3-Ethyl~1=(4-flucrophenyl)-1H-Indazcl-6-yllcyclohax-3-enecarboxylic acld ethy) ester,

4-Cyano-4-{1-cyclohexyl-3-ethyi-1H-Indazol-8-yl}-cyclohexanecarboxylic scid ethyl ester,
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Cis-4-Cyano-4-[3-ethyl~1-{4-Auorophenyl)-1H-Indazol-8-ylJcyclohexanecarbaxylic acid,

4-[3-Ethyi-1-(4-flucrophenyl)-1H-Indazol-B-yl)cyclohex-3-enscarboxylic acid, and,
1-(1-Cyciohexyl-3-ethyl-1H-Indazol-5-yl)cyclohexane-1 4-dicarbonitrile,
and pharmaceutically acceptable salts thereof,



