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5- AM NO 'NDENO( 1w §9/43¥RAZOL- 4- ONES AS ANTI - CANCER AND ANTI - PROL biEtdd/ 08616
AGENTS FI ELD OF THE | NVENTI ON 10 This invention relates generally to
novel 5- substituted-indeno[1,2-c]pyrazol-4-ones which are useful as cyclin
dependent ki pase cdk L nhi bitors harnaceutlcal conposi ti ons co I sin
Che oanp.  mephods STRERORPRISHD A NGB AP L TR BT TS
and internmedi ates and 15 processes for naklng the same. BACKGROUND OF THE

| NVENTI ON One of the nost inportant and fundamental processes in biology is
the division of cells nediated by the cell cycle. 20 This process ensures
the controll ed production of subsequent generations of cells with defined

bi ol ogi cal function. It is a hi ghl yreegwWrtst phemgrepgn and responds to a
di verse set  of cellué nalfhbot and frg ext er nal

—h__'—'ﬁ'—.—fﬁ_?—l—@g
sources. A &8nplex n rr?}?ﬁﬁﬁ|3ﬁf%£%; Y5 QupBY8SsPng gene

products are ke$Ubsnpon95d31nﬁenh[B Zxﬂprn32di1gnahbagwhiohease Wefful as
expression of t c&ggoae éﬁg@%?ﬂﬁgg ON&i)S 4 a%ggo§gbs Hf the

t unmor suppressing prod uc to unregu cerl ar ro eratlon
and the gener at (CGAPEF1iELABE sCPIRY tRENT g&%rﬁ?@esomzz&méesf%susmg;he GRFIS n

dependent ki nasear( eglkatifgayrel keyrdtive idl JeR@elat A tACefRédiLEd @nd
machi nery. ;Qese [o40) Iexe?BConsist of two conponents: a catalytic subunit

(the ki nase angrgc §afat8Fy™3 %he (33MS-yclin). To date, six kinase 35
subunits (cdk 1-7) have been identlfled along with several regul atory

subunits (cyclins A-H). Each kinase assqciates with a _specific regulatory

partner and together make up thég§@§393H3a95+$§§elﬁgﬂgpaniEach transition

of the cell cycle isOnegufatkd hysta papddtantamnddkundapenxal Glr¥drdyset) in

cdk2/cyclin E, o / 2 y o nd
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20 This process ensures the controlled production of subsequent
generations of cells with defined biological function. It is

a highly regulated phenomenon and responds to a diverse set
of cellular signals both within the cell and from external
sources. A complex network of tumor promoting and

25 suppressing gene products are key components of this
cellular signaling process. Over expression of the tumor
promoting components or the subsequent loss of the tumor
suppressing products will lead to unregulated cellular
proliferation and the generation of tumors (Pardee, Science

30 246:603-608, 1989).
Cyclin dependent kinases (cdks) play a key role in

regulating the cell cycle machinery. These complexes consist
of two components: a catalytic subunit (the kinase) and a
regulatory subunit (the cyclin). To date, six kinase

35 subunits (edk 1-7) have been identified along with several
regulatory subunits (cyclins A-H). Each kinase associates
with a specific regulatory partner and together make up the
active catalytic moiety. Each transition of the cell cycle
is regqulated by a particular cdk complex: G1/S by

40 cdk2/cyclin E, cdk4/cyclin D1 and cdké6/cyclinD2; S/G2 by
cdk2/cyclin A and cdkl/cyclin A; G2/M by cdkl/B. The



5 coordinated activity of these kinases guides the individual cells

t hrough thegweqddat i on process and ensures the vitality of ﬁ@;& d"uent
generation xgﬁerr, Cell 73:1059- 1065, 1993; Draetta, Trends |08%§%?§Sci.

15: 378-382, 1990) An increasing body of evidence has shown a |ink between
10 tunor devel gpnent .and cdk rel ated mal functions. Over expression of the
cyclin r guFSPﬁagnﬁFﬁ?e$?E9¥ﬂﬁY tinasese Iy Herat Py ipgivadeabeen
i nked to seeglsal thypegh ofhe areplricatlicangprdédeas. aldt bnsAeaed. thei . USA

endogenous, TREGREYYspaoree pulgiche Mmths 087 anel®, o e Tio 08 have o

maj or af fectloes,cebby} apraeota f eTvdndy HiuHertt ¥i,. 36i:enee3g64: 4860440,
1994; Beach, Nature 336:701-704, 1993). ThesSe inhibitors include pl6[err]

(an inhibitor of ARdkBFER3SiRg lpedy [of £ \yeirnen heek shewnbat dink hatween[err]
(a 20 specichmercdkdéEobRh®i 4fd )cdi® FEIGRHEG GaiFudlctSbhdct Bke,0f p27 bound
to cdk2/ A revealed.hom/%hese %; eins effectivel i nhi bit the_ kinase

e

activity t hPORGRSRUPE BF e*Fht } GTREW 4P PTOHE DG APEx SPBEFALREN,
Nat ure 382: 335ag81lhyho88stivTheschawetlmears hislked co egweand theesebf cycl e
t hrough 25 Wi Gk ragiLonsyysh b I rr ondi, d | exes.
Cel | s defi Cicé%?@}r% Sﬁégésf nﬁ% |8’t ol\rr#%'r e‘i%are%'ne&%d Sjr?]'gr%e%(él'gtggg 'gérog\%fﬁ and
turmor formatises; Wahg, bNdyupé B3 dssE€53TAS 1%9b)t.0 MdTel ReeRBE1§6ar ch for

smal|l nmolecule inhibitors of the cdk famly as an approach 30 to cancer
chenot h&? apPRAPHEREUEy eh 8P Yi ofPe @l REC T itpinkdiideriee oft €dksowene
current inveaunan tehhabedesaaidbe ff&ehsdn talBdrliad 1ferakRphaz@bap as
anti cancer 85 Pt oL TREF o2&t EETREE Bl el LhART R il 3500 0n g
i ndenol 1, 2- Gloayyaz¢heseNiyhif: HOLS! AEM4L 1114188 (an inhibitor of

cdk4/D1), p21€IPl (a3 general cdk inhibitor), and p27KIPl (5

20 specific cdk2/E inhibitor). A recent crystal structure of

p27 bound to cdk2/A revealed how these proteins effectively

inhibit the kinase activity through multiple interactions

with the cdk complex (Pavletich, Nature 382:325-331, 1996).

These proteins help to regulate the cell cycle through
25 specific interactions with their corresponding cdk
complexes. Cells deficient in these inhibitors are prone to
unregulated growth and tumor formation.
This body of evidence has led to an intense search for
small molecule inhibitors of the cdk family as an approach
30 to cancer chemotherapy. There are no known examples of
molecules related to the current invention which describe 5-

substituted-indeno[l,2-c]pyrazoles as cdk inhibitors. There

is one case describing indenol[l,2-c]lpyrazoles having
anticancer activity. There are two other examples which

35 describe indeno(l,2-c]lpyrazoles having unrelated utilities
and structures.

A series of indeno[l,2-clpyrazoles having anticancer
activity are described in JP 60130521 and JP 62099361 with
the following generic structure:

40




and structuregs. A series of indeno[l, 2-c]pyrazol es having anticancer
activity are dgefdojsieagd i n JP 60130521 and JP 62099361 with t hepdntssuseig
generic structure: 40 2 [err] No substitution is clained on the

i ndenophenyl portion of the nolecule and the nol ecules are not indicated to
be cdk inhibitors. In addition, we discovered that substitution at 10 the
5-position was critical for cdk inhj QU y-Xctivity. A series of

i ndeno[ 1, 2- c] pyrazol es havi ng her bi iNity aRe described in GB
2223946 wth the follow ng generic 15 The above conpounds
differ fromthe presently clainmed im err] is defined as hal o,
al kyl, hal oal kyl, and hal oal koxy; n = 0-2. | idiNtion, Rlerr] is defined
as acyl and R2 is defined as al kyl or cycloal Kyl. 20 A series of

1- (6" -substituted-4'-nmethyl quinol-2"-yl)-3- t hyl i ndeno[ 1, 2- c] pyr azol es
having CNS &tivity are described by Quraishf}! Farmaco 44:753-8, 1989 with
the followi ng generic structure: [err] 5 Conpounds of this series are

not considered to be rt of the presently clained,inventign.
No subégatution is glagmeé gn the indencphenyl portion of

the molecule and the molecules are not indicated to be cdk
inhibitors. In addition, we discovered that substitution at
10 the 5-position was critical for cdk inhibitory activity.
A series of indeno[1,2-c)pyrazoles having herbicidal
activity are described in GB 2223946 with the following
generic structure:
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15
The above compounds differ from the presently claimed
invention in Xp is defined as halo, alkyl, haloalkyl, and
haloalkoxy; n = 0-2. In addition, Ri is defined as acyl and
Ry is defined as alkyl or cycloalkyl.

20 A series of 1-(6'-substituted-4'-methylquinol-2'-yl)-3-
methylindeno{1l,2-c]pyrazoles having CNS activity are
described by Quraishi, Farmaco 44:753-8, 1989 with the
following generic structure:
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10 SUMMARY COF THE | NVENTI ON The present invention
descri bes a @43dgl ass of indeno[1, 2-c]pyrazol -4-ones or pﬂ%ﬁﬁﬁ@g@hﬁ@a||y
acceptabl e salt fornms thereof that are potent inhibitors of the class of
enzynmes known as cyclin dependent kinases, which relate 15 to the

catal ytic subunits cdk 1-7 and their regul atory subunits know as cyclins
A-H It bs another object of this invention to provide a novel nethod of
trealing capy Cpfbolng 3 Be' cRig béfi%'é{f %é@%&?sﬁi’eﬁﬁ“ﬁa PePipahd Be

t her apeutica ec Lve anmpunt one of t e conpoun s or a

phar maceut i ¢diel preseapiabrdaimed LBVARER@Reof . It is another object of this
I nvention to provide a novel nethod of treating cancer or other
proliferative diseases, which conprises administering a therapeutically 25
ef fective conbination of one of the conpounds of the present invention and
one or nore other known anti - M2 E @i ati ve agents. These

and ot her obj ect inges ﬂ%\é%r%eqlﬂﬁ%&gﬁegemﬁriﬂ@s'vﬁ@&@f saghseguery that

conmpounds of for #err erein

Rlerr], R erimdensllx 2nd nyemztdd4hens® 8F Pharnacentieat % salts

tGQe LEREI:EQRE Dﬁl%B %%E@Qﬂﬁh@oﬂ(ltM%e arehpbteat Slnﬁlbltﬁr]ﬂlﬂ'ﬂld@ ch_a‘iG?:j PTI ON
e inventi.on ert ns o _nove endent

ki nase i nhi b‘?fcﬁ%zm Ry assbé:é(icttlilga ?engﬁflé % svilcr\l//leéfﬂ f}eglga%en

!nhibitaﬁs<ﬁocxﬂﬁ(qaﬂalyuinnauhnmitsThdkl@h7bandrSheirtMRth§F¢mWention are

i ndeno[ 1, 2- clLaYi A7 AP G BAYhs BRELAI N

It is another object of this invention to provide a

novel method of treating cancer or other proliferative
diseases by administering a therapeutically effective amount

20 of one of these compounds or a pharmaceutically acceptable
salt form thereof.

It is another object of this invention to provide a
novel method of treating cancer or other proliferative
diseases, which comprises administering a therapeutically

25 effective combination of one of the compounds of the present
invention and one or more other known anti-cancer or anti-
proliferative agents.

These and other objectives have been achleved by the
inventors' discovery that compounds of formula (I):

30
X
R‘)kNH o
R2
~
N\

(1)

35 wherein R}, Rz and X are defined below or pharmaceutically
acceptable salts thereof are cyclin dependent kinase
inhibitors.



anal ogs were selective for their activity against cdks and their cyclin

bound conpl exew&gw&mre | ess active agai nst other known seri ng&tRseaRsize
ki nases such as Protein Kinase A (PKA) and Protein Kinase C (PKC). In

addition, these 15 inhibitors were |l ess active against tyrosine kinases
such as c- . As described herein, the inhibitors of this invention are
capabl e of hi biting the ceII-cycIe nachlnery and consequently woul d be
useful in nDduIatlng C BETAGLE : RO ENTI&t el vy

control cell growth ‘ ,S h E@gﬁ.l n dﬁ%n sefiul. for

treating subjects hd@%% (ﬁéﬁﬁéﬁgEégggggfaggdnﬁfgﬁ ce55|v§% Rithast

‘proliferation, éﬁbhbh%olfﬁe(qfi’@dt #Ee: specdfacally psont 9t exmaiyvedyi .cas

di sordters i nvol ygng?ﬁw@@t@dtdwtle 35m§%@ké§erﬂ§éoihkan{lhﬁdll% tl?rfee%gent
restinos and ot her snoo i sorders, an e like e

oresent vkt | SRVERhLGn (TS L hdRL e | PHEREPH bLsohe AN mSS R 6k

formula (1): [eanhlogsawstersLleine dbrpbhemncautlvatyyagaxnﬁnaddks Saldt

form t her eof , o] h ,

R is select ed :‘N?gréng%h ygisla( ﬁcﬁﬁi&ﬁ%x@% Q},ﬁ gﬁgé il gi evrr]% Ngft

sel ected fron1tﬁ§hgrohﬁﬁw$1sqqxn& ebynn§uﬁépﬁﬁaﬁeﬂU9ht¢ﬁ nquawﬂlnase

Clerr] al kenyl aulsikaf usgd wéﬂeﬁr kiRaaer b, (ﬁ(@?ﬂlﬁ' i i sUbHriddgdt ed with

0-3 Rerr], carb e substjtuted with 0
Rlerr], and- 151%%@%0% %ee'}eer BEtdSRt ABATAGT T FHRYILIF HEMASSR Sich as
selected from Og-Abland S and substituted with 0-5 Rerr]; Rais

I ndependently at eacﬂsoﬁgégff%géaﬁ%?é?ﬁaegh%rqghkgftors of this invention

are capable of inhibiting the cell-cycle machinery and

consequently would be useful in modulating cell-cycle

20 progression, which would ultimately control cell growth and
differentiation. Such compounds would be useful for treating
subjects having disorders associated with excessive cell
proliferation, such as the treatment of cancer, psoriasis,
immunological disorders involving unwanted leukocyte

25 proliferation, in the treatment of restinosis and other
smooth muscle cell disorders, and the like.

The present invention, in a first embodiment, describes

a novel compound of formula (I):

X
A
R NH o
R2
3

(1)

or a stereoisomer or pharmaceutically acceptable salt form
thereof, wherein:

a5
X is selected from the group: O, S, and NR;



15 group: halo, -CN, Nerr], NJerr], (err] alkyl, (err]

hal oal kyl, W &addglerr], =0 ORlerr], CORlerr], qul’l’]R[el’li’dr/Usgg/og6]6
CONR[err]Rerr], NHC(ONR err]Rerr], NHC(S)NRSRSa NR[err]C(OOR[err],
NRerr]C(ORerr], SJerr]NRlerr]Rerr], Sqerr]R[err] and 5-10 rrerrbered
het er ocycl e _cqntaining fragm 1-4 heteroatoms sel ect romO Ng nd 20

S; al ter Rat fvefy ?#ﬁ&ﬂeflvxgr?{“ef:?? MR pridsdrik-%o R lac&?@ gg‘rﬁgn'atom;
they conbine to form-OCH err]O or OCH[err]CH[err]O 25 Rb is
|ndependentlésirat each occurrence selected fromthe group: halo, -CN,

N err] [isaiskeyectefefrpmhiheatkyip: N €¢1]1R] erliyl I‘aﬁhatn]tﬁc:e)im[ err], -
NR[err]C(O)R[err] ORlerr],, CORlerr], CJerr]R.err], CO\IR[err]R[%rr] L
NHC( O) NR[ er r ] R[erwti]th NHG( B NRFeLmbI@kkel]lylﬁi{ﬂutrﬂm@ rMiRke -3, Rand
SHJerr]Rerr]; 30 Rerr] is independently at each ogccurrence selected from
the group: hal 0Cy-g}, aNGymy? | sulteityted kidth O-&r R, haNeRrkyC3-10
NR[err]R[err] NR[err]NRlerr]R err], NR[err]C(O)CR[err] NR[err]C(ORerr],

;SC( g):{[N err] R eﬁﬁrgoé’ycgESS“l’RL:egggg Tt r%‘id %O) N@heeré_ errl,

Cferr] carbocycl detehsidycieedonttlining R{:emr; 4amt&daﬁzmrtm1a3bted
heterocycle containing from 1-4 heteroatons selected from@ N, and S,
substituted w th from Q,eth] andoSRandssybpbitated rokth H-HrRdOUp: H Jerr]

al kyl substituted with 0-3 Rerr], Cerr] alkenyl substituted with 0-3
Rlerr], (err] alkynyl substi tuted with 0-3 Rlerr], -(CF[err])[err]CFerr],
Clerr] carbmycie indegidridentd yatthe@ch BEeukkeneadséidéednhesmedhe

het er ocycl e containing from 1-4 heteroatons 15 selected fromQO N,
and S ardd substi tanaw wi thele.s -RNerr N3, RNepr | Cis4 satlect edC¥+om t he group:

H, halo, -CN, NJerr], Cerr] haloalkyl, NRerr]Rerr],

NRlerr] NR{err] R %Jﬂoal“@ﬁr RIRSRBRORL e T bR3’,\'RE8fz'3], Cé@%ﬂ er&dur3r3a,
NHC (O)NR3R32, NHC(S)NR3R32, NR3C(0)OR3, NR3C(O)R3,
SOoNR3R32, S05R3P, and 5-10 membered heterocycle

containing from 1-4 heteroatoms selected from O, N, and
20 S;

alternatively, when two R®'s are present on adjacent carbon
atoms they combine to form -OCH20- or -OCH2CH20-;

25 RP is independently at each occurrence selected from the
group: halo, -CN, NO2, Cji-4 alkyl, Ci1-4 haloalkyl,

NR3R3a, NR3C (0)OR3, NR3C(0O)R3, OR3, COR3, CO3R3,

CONR3R32, NHC(O)NR3R32, NHC(S)NR3R32, S05NR3R32, and
SO5R3b;
30

RC

is independently at each occurrence s'elected from the
group: halo, ~-CN, NO2, Ci-4 alkyl, C1-4 haloalkyl,
NRR32, NRSNRSR52, NR3C(0)OR3, NR3C(O)R3, =0, OR3,

COR3, COaR3, CONR3R3a, NHC(O)NR3R3a, NHC(S)NR3R3Z,



=0, OR[err], CORerr], CJerr]Rerr], CONRerr]Rerr], NHC(ONRerr]Rerr],
20 " NHC('SW(;%,gdsR[err] SOerr]NRlerr]Rerr], SO err] R epctmuseoss1s]
al kyl , phenyl benzyl; Rlerr] is selected fromthe group: H ({err]

al kyl, phenyl, and benzyl; 25 alternatively, Rerr] and Rerr], toget her

with the ni trogen atomt ich th are attached, form hetero yC
havi ng 4-8 &t ons |n5"t0ri’é‘m(r3 % §ﬁ?§| Ri NGR a0 RAFRAVIGAE Supskiteted; Jﬁﬁhtom

and substituted wt err f
ARt S hony 10-Bke L e B- 1B, TRl ted AT LR e o asﬁksbﬁlgg Oppom H
occurrence sel ect ed Jf-r‘bmettlm‘oasoms selgrioemh: frquQ) N Cﬁnd S epubpstioptesd |
Cerr] alkyl, (err] 7 hal oal kyl ,. NRlerr]R[err], =O ORerr],
COR[err], OJ err]R] éFirgh OCé\lﬁ[err] Rlerr], NHC(O)NR[err] Rlerr],

NHC( S) NR[err] Rlerr], NRerr]CCOORerr], NRerr]C(ORerr],

SO err]NRerr] R[err] SHerr]Rerr], and 5-10 nmenbered heterocycl e
containing fromJl-4 heteroatom; sel ected fromQO N, and_S; 10 r

i ndependenti% ak eh%kﬁ@(ﬁﬁﬁﬁdelf@@ms§hécﬂéﬁuﬂorﬁt Hel grodg kYR, S Ell“é?‘g]
al kyl err] hal oal err NR[err] C(O

NR[ )ér r] g[(O) R][ err], ov%@r rq-3 (Kg?[ E[QF]IO] @Q‘g’lﬂ I%@?%l?[%QRVéFP] Rrér F] '
NHC(O)NR[err]R[err] NHC( S) NR[ err ] Sgerr SOerr]NRlerrd R e F]
sOerr]Rierr], derr§21m alkynydas éyetétséb‘mlhﬁe}j Rut It (6F3)mEERr], and
5-10 nenbered heterocycle containing from1-4 heteroatonssel ected from 0]
N, and S, substitut @t vid reart®azicdier PubREaEnted withidredndnt PRdsdralt ed

fromthe group: H Q&rll dlilerctdcie conPheRVhg 3Hbd8N%Y hetercatoms

15 selected from O, N, and S and substituted with 0-5 Rb;

R3 is selected from the group: H, halo, -CN, NO2, Ci-4

haloalkyl, NR®R>2, NRSNRS5R52, NRSC (0)ORS, NR5C(O)R5,

=0, OR5, COR5, CO3R5, CONRSR52, NHC(O)NRSR52,
20 NHC (S)NRSR52, SONR5R52, S0oR5P, C1-4 alkyl, phenyl,
and benzyl;

R3a is selected from the group: H, Ci-4 alkyl, phenyl, and
benzyl;
25
alternatively, R3 and R32, together with the nitrogen atom
to which they are attached, form a heterocycle having
4-8 atoms in the ring containing an additional 0-1 N,
S, or O atom and substituted with 0-3 R3¢;
30
R3b is selected from the group: H, Ci-a alkyl, phenyl, and
benzyl;
R3c is independently at each occurrence selected from the
35 group: halo, -CN , N3, NO2, Ci-4 alkyl, Ci-4



Rlerr] is independently selected fromthe group: ' H derr] alkyl, phenyl

and benzyl ; g25, i s independently selected fromthe grougerddes gr]
al kyl , phenyl gﬁﬁenzyl and mis selected fromO0, 1, 2, % 3. 3@6?

preferred enbodi nent, t he present invention provides a novel conpound- of
formula (1), wherein: X is selected fromthe group: O S, and NR 35 Ris

sel ect ed 5f rom t henhalrcalixyl, HNRéRé r] =al kgk3, apoRNR e33R qmﬁﬁl@ 5 Rerr]
is selected fromthe group: .\H (err] alk | substituted with 0-3 R[err],
Clerr] alkenyl suit(d)wWrS®3N,t vuo(8) RRareP, R (0) orXynyR3csuhHI tuted with
0-3. Rerr], -NHR[err], C[berr] -car bocycl e substltuted with 0-5 Rerr], and- -
3-6 menbered het eﬂmml& GoisCaRAPRgahdoBr 10 dmémber edt lnatse satyeeted from Q

N, and 10 nd. subst t ut ed 0-5 Rb ndent]y at,  each
occurrence sel ect':'e‘ﬂ'1 FHA ré’lmog 4%&?8“5‘@”5!\!?%??‘:3%’8‘? do ék'eraﬂ

al kyl, Cerr] hal®al kyl, NRerr]Rerr], NRerr]CCOORerr],

NRlerr] G Rerr], =0 ORlerr], CCR[err] Cderr]Rerr], 15

CONR[ err R[err] NHC(O)NRSRSa NHC(S)NR[err]R[err] SCIerr]NR[err]R[err]
SHerr] R errg4 wohrﬁdé;ﬁbndaﬂtdjyeatheaehooxccherenaeaselagtéd ofrdm 4che

het eroatons selected fromO N, and S; alternativel when tm%@%rc{_' S are
present on adj acedmowrRy bdh 2EN, Ci-4 &ﬂMItﬁey4Cb pabkyb, fHR TR [err] O

. - OCH CH : tly at hy | ect ed
f‘;&)mt?g;%fp[z{#ﬁ%}cto> e peﬁ%p@ hé?]ﬂ%%fg R ] °
err erry, err

CJerr]Rerr], ?Eﬁé c]))ci\f@(g%{ (ﬁﬁ(g[\‘eﬁrlz? 3 H%D%R{ze?f]c%gﬁj &CR{
NHC( S) NRer r] R er gdxbsdderd 1NN ifduRlery ml,tharodssﬁker Eh&[ SL1b membered .

heterocycle containing from 1-4 heteroatoms selected

from O, N, and S, substituted with 0-3 R3;

RS is independently selected from the group: H, Ci-4 alkyl,
20 phenyl and benzyl;

R52 is independently selected from the group: H, Ci-4
alkyl, phenyl and benzyl;

25 RSD ig independently selected from the group: H, Cj1-4
alkyl, phenyl and benzyl; and

m is selected from 0, 1, 2, and 3.

30
In a preferred embodiment, the present invention provides a
novel compound of formula (I), wherein:
X is selected from the group: O, S, and NR;
35

R is selected from the group: H, Cy-4 alkyl, and NRS5R33;




Rlerr] is independently at each occurrence selected fromthe group: halo,

-CN, NJerr],” Gldorsha! Kyl , Clerr] haloal kyl, 3 3a 30 NRPET/UsIsio8E1s] |
NR[err]C(OOR[err], NR[err]C(O)R[err], NR[err]NR[err]R[err] =0 Rerr],
"COR[err], CQerr]R[err] CONR[err]Rerr], NHC(O)NR[err]R[err]
NHC(S)NR[err| R err Sqerr]NR[err]R[err] SHerr]Rerr C[err car bocycl e
substi t ut ed 5w t@ 05 slaated smensthe arewmr ed*:hétleﬁoé}lwé gvhshiveRA from
9 5 1-4 het er oat ons selected fromO N, and S, substituted with
0-3 Rlerr]; R2 is sefiddt &d3f Rom €hesgadbkenyl wuhqtértﬂl]tedaf”ky'h Subshit B
with 0-3 R[err] Cerr] alkenyl substituted with 0-3 Rerr], (err] 10

al kynyl substituted adkynyd- $UR[Sént]1ted(@P§ler¢-]3 [Rerr |- @FP\ér,rFs €] earpocycle
carbocycle substituted with O Rl err] d 3-10 nenbered heterocycle
containing from1-4 Slémaérlctaxt@ds ws@he@t—édlélr oandD, 34, mempeBedntetebecytle ed

th 0-5 err cte h
\II\IMCIerr], g[[err} 5 Sa&Lr?{ I@%@ﬁ%%r?] g% é‘.&)l\rl%[rceélrélri]ﬁﬁg[eféir?%r%v[ne(r)?”‘T and

NR err] C(On@Rl err], é\"%{:ﬁ{rs]ugs@ﬂ%h%a]mfﬁ)oﬁﬂlé?] COR[err],
CJerr]Rerr], CO\IR[err]R[err], NHC(O)NR[err]R[err], NHC(S)NR[err]R[err],
SJerr]NRlerr]Rerr], SOerr]Rerr], (err] alkyl, phenyl, and benzyl; 20

Rlerr] i's sel eched,{ romihic, arpue b oCLET Eboalkuloo ISR apdRepRY!

alternatively, oge e ni'trogen atom
which they are attachespf oma,heeR! og;ycllqb@a n_g Aglﬁqutoajg L;nhéﬁ@aikﬁﬂ
te

containing an additional" 0-1 N, S, or O atoman substitu wi th O-
Rlerr]; Rerr] is selegt fromthe roup err] alkyl, phenyl nd 30
benzyl ; ef fg{ NR3C (0) OR3, NR3C(O)1gg =0, Ogg COR3 COzRgl

15 CONR3R32, NHC(O)NR3R32, NHC(S)NR3R33, SO3NR3R32,

SO2R3P, and 5-10 membered heterocycle containing from

1-4 heteroatoms selected from O, N, and S;

alternatively, when two R2'g are present on adjacent carbon
20 atoms they combine to form -OCH20- or -OCH2CH20-;

Rb is independently at each occurrence selected from the
group: halo, -CN, NO3, Ci-4 alkyl, Ci-4 halocalkyl,

NR3R?2, NR3C(0)OR3, NR3C(O)R3, OR3, COR3, CO2R3,

25 CONR3R3a, NHC(O)NR3R3a, NHC(S)NR3R32, SO3NR3R32, and

SOsR3b;

R® is independently at each occurrence selected from the
group: halo, -CN, NO3, Ci1-4 alkyl, Ci-.4 haloalkyl,

30 NR3R32, NR3C(0)OR3, NR3C(0)R3, NRSNRSR52, =0, OR3,
CcOrR3, COsR3, CONR3R32, NHC(O)NR3R32, NHC(S)NR3R32,
S0oNR3R32, S03R3P, C3_19 carbocycle substituted with

0-5 R2, and 5-10 membered heterocycle containing from



Rlerr] is independently at each occurrence selected fromthe group: halo,
-CN, Nerr , err] al kyl, err] hal oal kyl, NR[er =0,
CR[err]F CC]]%’%H4,§6§C]C1eﬂ]R[]err],yCC]\lg[[err}R[err], >1/0 R[S FirbShiobsts
NHC(O NR[err]Rlerr], NHC(S)NRerr]Rerr], NRerr]C(OOR err],

N : N , d 5;10.nmenb d
ot or oCycPe. cont &ttt S PERE LR et LFER Dot €I P FFb /0o kP CARIE8S 10
Rierr] is indepenggril y-at réach occurrence selected fromthe group: H,
-CN, (err] alkyl, (err] hal oal kyl, NRerr]Rerr], NRerr]C(OORerr],
‘NRerr]C(ORerr], ORerr], CORerr], CJerr]Rerr], CONRerr]Rerr],
NHC( O NR3R3a, NHC(S)NR[err] Rl err], SOerr]NRerr]Rerr], SJerr]Rerr],
b 4 ir-laldt ' Oa , - MeNRe,;

et erboyal o cont el TRy Feomi 1ol Farerootbas bo Shed PR am O s

bstituted with Q. C R5.isS i d - gt :
substituted w ghl%rﬁbeﬁr k 3%'2% ?ngﬂg?eg\%éé’léﬂ twﬁqa'{ g e ggggg

H derr] alkyl, enyl, "and ‘b I's 1 ndependent I'y “sé€l
fromthe.group: H, ] s nyk .ang_ eyl ; rrd=J s Andependent |y
sel ected l%r om t he agquaﬁfaj:l Iﬁ%%el}:?]eg%mtﬁ ; g?ﬁyl : gfﬁi{eﬁﬁ ,Fga’ncﬁ)’ zyl; and
mis selected fro ; refear i

present inventi on%bécy&ep%%isgéghgeﬁo%fzﬁcgﬁ%oﬁlﬁe%ﬁ?%%fyuImgé?‘he)%e%e
wherein: X is sel &@taraayshe isengpsppnaofann 54 Apetefoatons|agdieated om t he
group: H ({err] alkyl substituted 3 Wth 0-3 Rerr]l.pCerr] alkenyl
substituted with of-%gﬂh[%r N, a!ﬁHﬁ[ éPS] suppEiFYPted by e Ribstituted with
0-5 Rerr], and 3-6 11

15 R3 is selected from the group: H, halo, -CN, NO2, Cji-4
haloalkyl, NR°R®®, NRSNR5R52, NR5C(0)OR5, NR5C(O)RS,
=0, OR5, CORS, COR5, CONRSR52, NHC (O)NRSRSZ,

NHC (S)NR5R52, S0,NRS5R52, S0aR5P, €j3.4 alkyl, phenyl,
and benzyl;

20

3a

R is selected from the group: H, Cji-4 alkyl, phenyl, and
benzyl;

alternatively, R3 and R3&, together with the nitrogen atom
25 to which they are attached, form a heterocycle having
4-8 atoms in the ring containing an additional 0-1 N,

S, or O atom and substituted with 0-3 R3€C;

R3b is selected from the group: H, Ci-4 alkyl, phenyl, and

30 benzyl;

R3c is independently at each .occurrence selected from the

group: halo, -CN , N3, NO2, Ci-4 alkyl, Ci-4

haloalkyl, Nr2r3P, =0, OR3, COR3, CO3R3, CONR3R3P,

10



5 menbered heterocycle containing from1-4 heteroatons sel ected from

O N, ahd S anqygudesist uted with 0-5 Rlerr]; Rerr] is i ndepensgenisyrassis

each occurrence selected fromthe group: halo, -CN, Nerr], Cerr] alkyl,

C err] hal oal kyl, 10 NR[err]Rerr], NRlerr]CCOORerr], '

NRerr]C(CORerr], ORerr], err], CJerr{Rerr], CONR err err],

NHC(O NR[ err3 R err] ,NSCXQ}NI}Z&%%IM NER (81 N}Q?Ré%’;[ eNRFR(@)@R3, éfRdJCS Al®*verher ed

het er ocycl e containing fr r%g:4 Qgégroatons selected fromO N, and S; 15

alternatively, when 6 Rfr] 80 pRESe A 18nmgubared theEBIRFY Sk Nns t hey

combine to form - COCH : er,r iS¢ engle

~at each occurrence -s%ﬁé&%&lﬁ ofnrigﬂ:g' g4r %%%%6%%:5_&&%&%%%#&3?%@ Al

Cerr] haloal kyl, NRPerr]Rerr], 20 NR[err]C(OOR[err],

NRerr]C(ORerr], ORerr], CORerr], CJerr]Rerr], CONRerr]Rerr],

NHC(O NR[err]Rerr], SJerr]NRlerr]Rerr], and SJerr]Rerr]; Rerr] is

i ndependent L9 atR%ed6hindenendentl v dite @26 OCEHFERBCEr 88 ectegd from dpe

Cerr] alkyl, CJerr] haloalkyl, NRerr]Rerr], 25 3.3

NR] er r] NR[ er r] R er r ] STRRPar rF o( POR @4 21ifler CreegrRierifyl «dR C%{[ae'r r],

CORlerr], CJerr]R e er I, @) er grr 3
§k58ﬁ§f$§$qé$4§35§ﬁé3 NHS( OLRb Ebg% tong3R3a

SOerr]NR[err]Rerr] er'r]” cdrbocyél € §ubstituted with 0-5

Rlerr], and 5-10 nemigeq)RRBRBOCUGHE NAUHN3E ngobkrARIad bEIRIDAIONE, ¢
selected fromO N, and S, substituted with 0-3 err]; 30 R2 is selected

fromthe group: H Gaebblbysl&ysubsthitiutied ed ol 0k S0R3, Rhedr § ;1T eembered

al kenyl substituted wth 0-3 er - gw[e_rr

car bocycl e ngsti t ut g&EﬁEPﬁYﬁfé 'Ei%llét%ar]]r(%? - 1@%&?&%5%?@%&%%%&(1
containing from1-4 ¥on 02 N, and €l ehasdimutsd Qgttadof.aon'?g N, and S and
substituted with 0-5 Rerr];

R® is independently selected from the group: H, Ci-4 alkyl,
phenyl, and benzyl;

20

R52 is independently selected from the group: H, C1-4

alkyl, phenyl and benzyl;

R5P is independently selected from the group: H, Ci-4
25 alkyl, phenyl, and benzyl; and

m is selected from 0, 1, 2, and 3.

In a more preferred embodiment, the present invention
30 provides a novel compound of formula (I), wherein:

X is selected from the group: O and S;

Rl is selected from the group: H, C1-5 alkyl substituted
35 with 0-3 RS, Ca_g5 alkenyl substituted with 0-3 RS,

_NHR4, C3-g carbocycle substituted with 0-5 R®, and 3-6

11



Rlerr] is selected fromthe group: H, halo, -CN, NJerr], C[err]

hal oal kyl , g{%ﬁ{/d‘&[err], NR[err]NRlerr]Rerr], NR[err]C(O)
NR[err]C(ORerr], =0, Rerr], CCR[err], CO2R5, errio]?ﬂlerr]
NHC(O NR[err]Rlerr], NHC(S)NRlerr]Rerr], Sqerr]NRerr]Rerr],
SHJerr]Rerr], C[err] al k;{1 phenyl and benzyl; Rerr] |s selected from
the groupg: H (] hetsrogyrleaRantaining fxamzli4 hatesaakomsel v,
Rlerr] and R err] oget enltroe atomtovvhchthe ar e,
attached, form aéf?e]teé‘rgcc?éi;gré’“hé)\l H] 3ng §t PROF AL ‘F‘??fg aﬂy ®g ian
additional 0-1 N, 20" S, .or Oatomand substituted with 0-3 Rlerr];

Rlerr] is sel ected fromthe roup: -H, Cerr] alkyl, phenyl and benzyl; 25
R3c is i ndep%ncpeﬂltﬂrsdeﬁem & eeabeosahutende f selectad gﬁmnrp tHeaI o, -CN
, Nlerr], NJerr], err| C err] _hal oal k NR[err] R err].,

ORerr], COR[err]9 %ﬁ i rerN CBRR| & ir}RFQ‘%} W@Nﬂ%]‘dﬂll?[err]
NHC( S) NR[ err ] R[err] NR[err]C(O)CR[err] NR[err]C(ORerr],

Sqerr]Ngerr] R qm% 3a0)ei3d er3l,, N@B@(&) &0, ngﬁberégkilet@ﬁéﬁ:ycl e 30
containing from1l-4 het'er oat ons sel’ ected fromO N and R

i ndependent | y at @ REUNHE) NRSR3&t, edOhNRARBAe S0ZR3WYy cand 94,10 CN,

Cerr] alkyl, (err], hal NR.R 35 err

NR[ err] (O R err ™€ ‘f%el%ﬁﬁcéfrcrl]e C&BF@&P]’-R?eEFT"‘ %&l%g%[ 13
NHC( O NR[ﬁIE}Et[eﬁ rffxonNidC( 8),NBnelr s;R[ err], SO err] NR er r] Rl er r]

Sqerr] Rlerr], (err] carbocycle substituted W|th 0-5 Rerr], and 5-10

nmenber ed het erocycl e containing from 1-4 heteroatons selected fromOQO, N,

and S, slibstalweemhwivdly, whHgrertvc RE0s Brel priesdapesonecad]yceaet acdxsbrf rom

the group: H Jerids %ﬁw*1c%@e tALARENBE 0N L Loty bgependent Iy

selected fromt he group:

Rb is independently at each occurrence selected from the
group: halo, -CN, Cj-4 alkyl, Ci-4 haloalkyl, NR3R3a
20 NR3C (0)OR3, NR3C(0O)R3, OR3, COR3, CO3R3, CONR3R32,

NHC (0)NR3R32, SO0oNR3R32, and SO5R3Db;

RC is independently at each occurrence selected from the
group: halo, -CN, Ci.4 alkyl, Ci-4 haloalkyl, NR3R3a
25 NRSNRSR52, NR3C(0)OR3, NR3C(O)R3, =0, OR3, COR3, COaR3,
CONR3R32, NHC(O)NR3R32, S0,NR3R32, gOyR3D, c3.1p

carbocycle substituted with 0-5 R®, and 5-10 membered
heterocycle containing from 1-4 heteroatoms selected

from O, N, and S, substituted with 0-3 R3;
30
R2 is selected from the group: H, Ci-5 alkyl substituted
with 0-3 Rc, C2-5 alkenyl substituted with 0-3 Rc,
- (CF2)mCF3, C3-g carbocycle substituted with 0-5 Ra,

and 3-6 membered heterocycle containing from 1-4

12



al kyl , phenyl and benzyl; 15 R err] is independently selected fromthe

group: " H, C["ewd”gh%gl, phenyl, and benzyl; and mis sel ect edpér/o899d861%,
2, and 3. 20 Inaeven nore preferred enbodi nent, the present invention

provi des a novel conpound of formula (1), wherein: 25 X is selected from

t he group: and S; i.s._selected fro h oup: ]

substi t ut edgvm' th O- f EPP%,O“‘-S %‘Fﬁé,n%fog? ?{’ (&:{}gr gggygl[ gkéugg%lg%/%ﬁ%%e%m th
0-5 Rerr], and 5-6 & %r_%dnheterocycl e containing from 30 1-4

het er oat ons sel ecte romO N and S and substituted with 0-5 Rlerr]; Ra
i s independently at each occurrence selected fromthe group: halo, -CN,

N . kyl, | oa] kyl, 35 N g

NG or 1] (0 R JF 1129 19978ere &FRPerhd , ST dHcey 1 CBpe PRy 1),

CON , NH N ;S , ,

and 5.6 1a 5 Palpauisiled ReRer ocRTEM I AN g By L TP oat or

selected frgqm O N ahd oxs aI%sna&b%§$y,cmﬂm NEcq0) NrRSr8RE present on
’ ‘conbi he '

adj acent carbon atons they ‘co form-OCH err] O or

-OCH err]CH err] O; Nt R)aRSR5eS BOSRRERERNt$0LRAD eanh j0adiylenphengl gct ed
fromthe group: halo, (Jerr] _.alkyl, Cerr] haloalkyl, NRerr]Rerr],
NRerr]C(O OR[err], 34 &henNZle) Rlerr], ORlerr], COR[err], CJerr]Rerr],
CONR[err]Rerr], NHC(ONR err]Rerr], SOerr]NRerr]Rerr], and
SHJerr]Rerr]; 15 Rerr] is independently at each occurrence selected from
the group: hal oR” [ 5s rdelddogdd f@per thehgrowp ky|H, NRj-ar ElRyar r phenyl, and

15 benzyl;

alternatively, R3 and R32, together with the nitrogen atom
to which they are attached, form a heterocycle having
5-6 atoms in the ring containing an additional 0-1 N,

20 S, or O atom and substituted with 0-3 R3€S;

R3b is selected from the group: H, Ci-4 alkyl, phenyl, and

benzyl;
25 R3C is independently at each occurrence selected from the

group: halo, -CN , N3, NOz, Ci1-4 alkyl, Ci-4

' b
haloalkyl, NROR3P, =0, OR3, COR3, CO2R3, CONR3R3",

NHC (0)NR3R3P, Nme (s)NR3R3P, NR3C(0)OR3, NR3C(0)R3,

SOZNR3R3b, SOoR3P, and 5-10 membered heterocycle

30 containing from 1-4 heteroatoms selected from O, N, and
S;

R4 is independently at each occurrence selected from the

group: H, -CN, Ci-4 alkyl, Ci-4 haloalkyl, NRRZ,

35 NR3c (0)OR3, NR3c(0)R3, OR3, COR3, COzR3, CONR3R33,

13



NRlerr]NR[err]Rlerr], NRlerr]C(OORerr], NRerr]C(ORerr], ORerr],
COR[err], Gyddoshigserr], CONRlerr]Rlerr], NHC(O NR err] Rl er ipernsoonssis
SJerr]NRlerr]Rerr], SOerr]Rerr], Cerr] 20 car bocycl e substituted
with 0-5 Rlerr], and 5-6 nmenbered heterocycle containing from1-4 '

het t | N, titut Lth_0-3 ;

s selectad from Ve Gl 2y apR N oo e 52335 C3ligis )
. -(CF /Gl i tuted wiih 0:5

Rorr]. and 5.6 hErbEPErele supetivica RAIOOE Rasl Bk UG rthbdrde

sel ected from O, Retgracechddcntimining dram tirdohetrreptpms3gelapeed] is

| ected f th . oH _halo, - . Bal oal kyl ,
NRLor T REer ] . NRESPI RRCSH rT o 1 SRR il 8] R RRfor 1) G(O) REerr].
=0, OR[err], CORerr], CJerr]Rerr], CONRerr]Rerr], NHC(ONR err]R err],
NHC(S)NR[err]Rerr], SOerr]NRerr]Rerr], SOerr]Rerr], (err] alkyl,

phenyl , d kenzyl ; | d .the gpRoup: err]
al kyl , p%gny:&, g%dlggﬁgé (;ie% ?%r%h%{él%te @ﬁ%“g(rgr}]% g%rggg['er%, E?ége?#é}(gwi th
the nitrogen atonphenwhi candhesnzyl; attached, form a heterocycle having 10
5-6 atons in the ring containing an additional 0-1 N, S, or O atom and
substituted with 0-3 Rerr]; 3b R is selected fromthe group: H (err]

al kyl , phenyR?2apg badependast RBcsékedtrib e ittey gabugachHecCyrrence

sel ected fromthef%[tgyfp]:ph&g,f)agﬂ?ny%], NOJ err], CJerr] alkyl, Cerr]
rf]5 =0 :

hal oal kyl , NR[err err err], CJerr]Rerr],
CONR[err}l®R err], NHC(ONR[err]R err], NHC(S)NR3R3b, NR[err]C(OORerr],

NR[err]C(C»R&gbrks independently selected from the group: H, Cj-a4
alkyl, phenyl, and benzyl; and

m is selected from 0, 1, 2, and 3.
20

In a even more preferred embodiment, the present
invention provides a novel compound of formula (I), wherein:

25 X is selected from the group: O and S;

Rl is selected from the group: H, Ci-s5 alkyl substituted
with 0-2 R®, -NHR4, C3_g carbocycle substituted with

0-5 R®, and 5-6 membered heterocycle containing from
30 1-4 heteroatoms selected from O, N, and S and

substituted with 0-5 RP;

R? is independently at each occurrence selected from the

group: halo, -CN, N3, Ci-4 alkyl, Ci-4 haloalkyl,

35 NR3R>2, NR3C(0)OR3, NR3C(0)R3, OR3, COR3, CO5R3,

CONR3R32, NHC(O)NR3R3&, S05NR3R32, S02R3P, and 5-6

14



20 ~SOerr]NRerr]Rerr], SJerr]Rerr], and 5-10 nenbered heterocycle
cont ai ni ng fr"o‘gbjsyguggt eroatons selected fromO N, and S; R4 pcx/Us99/08616
i ndependently at each occurrence selected fromthe 25 group: H, -CN,

Cerr] alkyl, CJerr] haloalkyl, NRerr]Rerr], NRerr]C(OORerr],

NRerr]C(OR[err], rrl, [r R[.er R, e

NHC( O) NR3R3E, NHC( S%F’SFJFFRE%??"%G%%ﬁﬁ@rﬁ%%’?&]%%&‘é?%ﬁf%ﬁ )
Cerr] carbocycl e sudsstactededraimt A, ON5 ®ad Sind 5- 10 menbered het erocycl e
containing from1-4 heteroatons sel ected 30 fromO N, and S,
substituted wwth 0-3 Rerr]; RS is indegendently selected fromthe group:

Hand (err] alditerss iRfednr] wheni huep@itienate preassteonf ROGREABE geRXRED H,
Gerr] alkyl, phenylodi By konkine +5 Bk Sodsispesdenchycagbestod from
r1 al kyl’; an 0, 1, 2

the group: H and Cer mis selected fromO, gnd 3. 10 In
a nost prefierred enbodi nent, the conpounds of fornula (1) are selected

from 15 3-(4-ngthoxyphenyl)-5-(acetam do)indeno[1,2-c]pyrazal -4- olrjle;
3- (phenyl ) - 5- (aRet 'H&Qﬁpﬁ;ggﬁ;{cﬂyza@] BprhzeFcuRERRce selected from the

3- (4- met hyl t hi ophenyl ) - 5- (acet.am do) i ndepo[ 1, 2-c r.azaql. - 4- 3,3 one;
3- (4- et hyl sul f onyl pHeR ) - gla(lé’cepénﬁdﬁiﬂ}ﬁ&en%{'l‘l, %Yalﬂaaﬁyizo%&!{oﬁe; 25
3-(4- N, N-di et hyl ph 7 - e i Ladened 1, p 0’%@1 BR3
3-(3-pyridyl)-5-( acglii]%jn(% @)ﬁe%ﬁ@ ié] pyéragzbl(?cﬁdng ;- chuROR3a,

NHC (0)NR3R33, S0,NR3R32, and SO3R3D;

15

R® is independently at each occurrence selected from the

group: halo, Ci-4 alkyl, Ci-4 haloalkyl, NR3R3a,

NRSNR5SR52, NR3C(0)OR3, NR3C(O)R3, OR3, COR3, COaR3,
CONR3R32, NHC(O)NR3R32, SOpNR3R32, s0gR3P, Ca-19

20 carbocycle substituted with 0-5 R2, and 5-6 membered

heterocycle containing from 1-4 heteroatoms selected

3
from O, N, and S, substituted with 0-3 R ;

R2 is selected from the group: Ci-5 alkyl substituted with
25 0-3 R®, -(CF2)mCF3, C3-g carbocycle substituted with

0-5 Ra, and 5-6 membered heterocycle containing from
1-4 heteroatoms selected from O, N, and S and

substituted with 0-3 Rb;

30 R is selected from the group: H, halo, -CN, NO2, Ci-4

haloalkyl, NR°R°%, NRSNRBR52, NRSC(0)OR5, NR5SC(0)RS,

=0, ORS, COR5, COgR5, CONRSR52, NHC(O)NRSR4Z,
NHC (S)NR5R52, SOaNR5R52, SO3R5P, Cj-4 alkyl, phenyl,

and benzyl;
35

15



30 3-(4-net hoxyphenyl)-5-(formam do)indeno[ 1, 2-c] pyrazol - 4-one;
3-(4-hydrox¥Qn§%M -5- (acet am do)i ndeno[ 1, 2-c] pyrazol - 4- one;
3-(4-(1-pi peridinyl)phenyl)-5-(acetam do)i ndeno[ 1, 2- 35 PCT/USS9/08S16
c] pyrazol - 4- one;

3-(4-nvrpho|ig%l)phenyl) 5- (acet am do) i ndeno[ 1, 2-c] pyrazol - 4-one; 40
3- (4- et hoXypRenyis - selecwddntxby ivhde oaiolp2- CHPY €329l a3k9D¢; phenyl, and
3-(4- butylphenyl)b %atetanldo)lndeno[l 2-c] pyrazol -4-one; 17 5

(4- et hyl phenyl )°82f%tet ani do) i ndeno[ 1, 2- c] pyr azol - 4- one

4- n- propyl phenyl’) - 5- (acetanldo)lndeno[l 2-c]'pyrazol -4- one; 10°

( ,

4- et h | t ami'do) i ndeno[1, 2-" :
oy asol 4” BESTRAE vy b TR r,@%?ﬂqxﬁékgﬁﬂiecmmm atome: 15
(4-pyridyl)-5- (aoeWhDEMOﬁhékanﬂZhﬁkamkﬁgraz@huﬁaohaterocycle having
3-(4- rret#pxyphenyli)_g Satdiits AR GRS 36! a.q.]nqu%;I 2dea8bit?onal 0-1 N,

c] pyrazol - 4- one

3- (4- net hoxypheny$) - &x (¢ 4atedm daph s sracitad dakxhndenoRic?-

c] pyrazol - 4-one; 3-(4-nmet hoxyphenyl)-5-((4-net hoxycarbonyl am nophenyl) 25
acet am do) |nggno[1 2-c] pyrazol - 4-one;
3- (4- net hoxy nyk) onykam~joph
acetanldo)lngeno%% 35% %é?%g% - 4- gﬁ% y%' H,e12Y SE%&X' phenyl, and
3- (4- met hoxyphenyb¥ngyl{ 4- di met hyl ami nonet hyl car bonyl

am nopheqy| ) acet am do) i ndeno[ 1, 2-c] pyr azol - 4- one;

3-(4- nethoxyphenyl) 5-((4-acet am dophenyl ) acet am do)

R is independently at each occurrence selected from the

3-
3-
3-
C
3-

group: halo, -CN , N3, NO2, Ci-4 alkyl, Ci-4

3,3b

haloalkyl, NR’R®®, =0, OR3, COR3, COR3, CONR3R3P,

NHC(O)NR3R3b, NHC(S)NR3R3b, NR3C (0)OR3, NR3C(O)R3,

20 SOzNR3R3b, SO02R3P, and 5-10 membered heterocycle
containing from 1-4 heterocatoms selected from 0, N, and
S;

R4 is independently at each occurrence selected from the
25 group: H, -CN, Ci-4 alkyl, Ci-4 haloalkyl, NR3R3a
NR3C (0)OR3, NR3C(0)R3, OR3, COR3, CO2R3, CONR3R3a,

NHC (O)NR3R32, NHC(S)NR3R32, S03NR3R32, s0Rr3P, c3.19

carbocycle substituted with 0-5 R2, and 5-10 membered
heterocycle containing from 1-4 heteroatoms selected

30 from O, N, and S, substituted with 0-3 R3;

R® is independently selected from the group: H and Cj-g4
alkyl;

35 R52 ig independently selected from the group: H, Ci-4
alkyl, phenyl and benzyl;

16



i ndeno[ 1, 2-c] pyrazol -4-one; 35

3- (4- net hoxyp’hwﬁs@s( pyrrolidinylacetam do)i ndeno[ 1, 2- c] pyreenussb/0866;
3- (4- met hoxyphenyl’)-5- (nor phol i nyl acet am do) i ndeno[ 1, 2- 40
c] pyrazol - 4-one; 18 5

3-(4-nethox%phenyl)-5-(thionDrphoIinylacetanido)indeno[l,z-
c] pyrazol - 4-°one; 3-(4-nethoxyphenyl)-5-(ethyl am noacetam do)i ndeno[ 1, 2-.

c] pyrazol - 4- oneg54. G 3-i(rfirPRidARY RHEBY] dcBed P RSN it Yrampt: anHdahandeng[ 1, 2-
c] pyrazol -4 -one;

3- (4- met hoxyphenyl ) -&Lkyl ianSonet hyl pi peri di nyl acet ami do) 15
i ndeno[ 1, 2-c] pyr azol - 4-one; :

3-(4-nethoxyphenyl%-5-( i pe i nyl acet api do) i ndeno[ 1, 2- c] pyrazol -4-one; 20
3- (4- met hoxyphefyt -%%3(‘%%4{ ?Ezﬂ"ﬁflﬁer izi g]yl a%ét ni do)

i ndeno[ 1, 2-1qd pyr azol - 4-one; 3-(4-net hoxyphenyl) -5- (4- (2-

hydr oxyet hyl ) pi per azi nyl acet am do) i ndeno[ 1, 2-c] pyrazol - 25 4- one;

3- (4- met hoxyphenyl ) - 5- (N, N-di net hyl am noacet ami do)
i ndeno[ 1, 2- ¢l pykazal mastrerefzyred embodiment, the compounds of formula (T}

3- (4- met hoxyphenyl ) - 5ré (L TRHLXK ¥RMY| ) am noacet ani do)
i ndeno[ 1, 2-c] pyr azol - 4- one;

3- (4- met hoxyphenyl ) - 5- (am noacet am do) i ndeno[ 1, 2- c] pyrazol - 4-one; 35
3- (4- net hoxyphenyl 3 -the t h@xpitarydpheryaratatnado b dente o2, d pyrazol-4-one;

3- (phenyl) -5- (acetamido) indeno [1,2-c] pyrazol-4-one;

3- (4-methylthiophenyl) -5- (acetamido) indeno [1,2-c]pyrazol-4-
20 one;

3- (4-methylsulfonylphenyl) -5- (acetamido) indeno (1, 2-
clpyrazol-4-one;

25 3-(4-N,N-dimethylphenyl) -5- (acetamido) indeno[1,2-c]lpyrazol-
4-one;

3- (3-pyridyl) -5- (acetamido) indeno[1, 2~-clpyrazol-4-one;
30 3- (4-methoxyphenyl)-5- (formamido) indeno{1,2-c]pyrazol-4-one;
3- (4-hydroxyphenyl) -5- (acetamido) indeno [1,2-c]lpyrazol-4-one;

3-(4- (1-piperidinyl)phenyl) -5- (acetamido) indeno(1,2-
35 clpyrazol-4-one;

3- (4-morpholinyl)phenyl) -5- (acetamido) indeno[1,2-c}pyrazol -
4-one;

40 3- (4-ethoxyphenyl)-5- (acetamido)}indeno[l,2-c])pyrazol-4-one;

3- (4-butylphenyl) -5- (acetamido) indeno [1,2-c]pyrazol-4-one;
17



c] pyrazol - 4-one; 3-(4-nethoxyphenyl)-5-((2,4- 40
di chl or ophe am do) i ndeno[ 1, 2-c] pyr azol - 4-one; 19 . ’
3-(4- et hox%n %aﬁ‘% 5- ((3, 4-di chl orophenyl ) acet am do) §’CT’US99’°8616
i ndeno[ 1, 2- c] pyrazol - 4- one;
3-(4- netgoxyphenyl)-5-((2-nethoxypheny|)acetanido)
i ndeno[ 1;72-c] pyr azol - 4-one; 10
3-(4- d|nethdky@ﬂﬁaqhyﬂﬂhem@ﬂ)PBhdpbeﬂemadeIﬁmméhb[Iukﬂvﬂﬁyﬁ&zol 4-one;
c] pyrazol - 4-one; 3-(4- nethoxyphenyl) 5-((3, 4- ethylenedloxyphenyl)acetanldo)
15 . . indeno[ 1, 2-c]pyrazol -4-one;
3- (3, 4- di met3TodFTERFDY. méﬂaﬁrdéyehdmn@?nlmm}mwmlwrm -420
3-(2- nethoxyphenyﬁﬁ;S (acet am do) i ndeno[ 1, 2-c] pyr azol - 4- one;
3-(4- ne%%oxyphenyl) 5- ((2, 5-di net hoxyphenyl ) acet am do)
i ndeno[ I,"2-c] pyr azol -4-one; 25
3- (4- net hoxyphienethoxyphehydi) /Bt @z y phenybh syl pidetdmido) indeno [1, 2-
i ndeno[ 1, 2- c]pyr
3- (4- nmet hoxypheny ?Jg'f?ﬂ netﬁbxyphenyl)acetanldo)
i ndeno[ 1, 2-c] pyrazol -4-one; 30 3-(4-nethoxyphenyl)-5-((3-
met hoxyphenyi ) @celyamicdq))i-sieEek-hariabpYaagab [ £; P
3-(4-neégoxyphenyl) 5-((4- chIorophenyP)acetaﬁldd??ﬁﬂ%ﬁﬁf?& Ea on
c] pyraz 4- one; 3-(4-net hoxyphenyl)-5- (butylcarbannyl)an1n0|ndeno[1,2-
c] pyr azol - 4-onieg-pridyl) -5- (acetamido) indeno [1,2-c]l pyrazol-4-one;
3- (4- net hoxyphenyl ) - 5 (4- aninobenzylcarbannyl)aninoindeno
[1, 2- c]pyrazol 4- one
(4- methoxyphenyl) -5-((4- amlnophenyl)acetamldo)1ndeno[1 2-

clpyrazol-4-one;

20
3- (4-methoxyphenyl) -5~ ((4-azidophenyl) acetamido) indeno [1,2-
clpyrazol-4-one;
3—(4-methoxyphenyl)-5—((4¥methoxycarbonylaminophenyl)
25 acetamido) indeno(1,2-c]lpyrazol-4-one;

3- (4-methoxyphenyl) -5- ( (4 -aminomethylcarbonylaminophenyl)
acetamido) indeno[1,2-c]lpyrazol-4-one;

30 3-(4-methoxyphenyl) -5-((4-dimethylaminomethylcarbonyl
aminophenyl) acetamido) indeno[1,2-c)pyrazol-4-one;

3~ (4-methoxyphenyl) -5- ( (4-acetamidophenyl) acetamido)
indeno(1,2-c]lpyrazol-4-one;

35
3-(4-methoxyphenyl) -5- (pyrrolidinylacetamido) indeno[1, 2-
clpyrazol-4-one;
3- (4-methoxyphenyl) -5- (morpholinylacetamido) indeno(1,2-
40 clpyrazol-4-one;

18



20 5 3-(4-net hoxyphenyl)-5-(4-pyridyl carbanoyl ) am noi ndeno[ 1, 2-

c] pyrazol - 4- ONQio 937shghs et hoxyphenyl ) - 5- (phenyl car banoyl ) am noi pehosobséls
c] pyrazol -4-one; 10

3- (4- met hoxyphenyl ) - 5 (cyclobutylanido)indeno[l 2-c] pyrazol - 4-one;

3-(4-meth h d
c] E)yrggol Oz)égng‘pyts‘g t(h(%&g % 2% gm(gh%l p e lrnn(Y(%')'—"']c2 Str%[if) indpr Lol - 4-
one; 20 3-(4- netho%%ﬂh@mﬂdﬂ 5r©88hy|an1do)|ndeno[1 2- c]pyrazol - one;

3- (4- met hoxyphenyl ) - 5- (benzyl am do) i ndeno[ 1, 2- c]pyrazol - one; 25
3-(4- nethoxyphenyl% 5- (|sopropylan1do)|ndeno[1 c]pyra Q|

3- (4- met hoxyphehy |4 -eetheryiphbenydy - ﬁ]ﬂ%@Y*&ﬁ&Rﬂ °)1nden°?l 2-
c] pyrazol - 4- one; clpyrazol-4-one;
3- (4- met hoxyphenyl ) -5-(chl or oacet am do)i ndeno[ 1, 2-c] pyrazol - 4-one; 35
3-(4- nethoﬁvghenyl) 5- (4- pyri di nyl am nonet hyl acet am do)
i ndeno[ 1, 2- c]py3at¢ﬁm&hhnnyph&n@49N5hKaneriddnuﬁanﬁﬁam@ﬂqﬁAsdeno[l 2-
(norphollnylacetan1qu L%h%ng]pyrazol -one; 40
3-(4-N, N-di net hyl am n eny
(dinethylaninoacetanido)lndeno[1,2 c] pyrazol - 4-one; 21
3- (4-methoxyphenyl) -5- (4-aminomethylpiperidinylacetamido)

15 indeno([1,2-clpyrazol-4-one;

3- {4-methoxyphenyl) -5- (piperazinylacetamido) indeno[l,2-
clpyrazol-4-one;

20 3-(4-methoxyphenyl) -5- (4-methylpiperazinylacetamido)
indeno {1, 2-clpyrazol-4-one;

3- (4-methoxyphenyl) -5-(4-(2-
hydroxyethyl) piperazinylacetamido) indeno(1,2-c]pyrazol-
25 4-one;

3- (4-methoxyphenyl) -5- (N,N-dimethylaminoacetamido)
indeno[1,2-c]jpyrazol-4-one;

30 3-(4-methoxyphenyl) -5- ( (2-hydroxyethyl)aminoacetamido)
indeno(1,2-c}pyrazol-4-one;

3- (4-methoxyphenyl) -5- (aminoacetamido) indeno [1,2-c]pyrazol-

4-one;
35
3- (4-methoxyphenyl) -5- { (2-chlorophenyl) acetamido) indeno 1,2~
clpyrazol-4-one;
3- (4-methoxyphenyl) -5-((2,4-
40 dichlorophenyl)acetamido) indeno([1,2-c]pyrazol-4-one;

13



5 3-(4- (trifIuoronethyl)phenyl)-5-(acetanido)indeno[1,2- c] pyrazol - 4- one;
3-(4- (di met By gpeefig) phenyl ) - 5- ((4-methyl -1- 10 PCT/US99/08616

pi per azi nyl )acet am do) i ndeno[ 1, 2- c] pyr azol - 4- one

3- (4- (di met hyl am no) phenyl ) - 5- (( 4- an1nonethy|

pi peridinyl)ac nde % 1By 2 gne

3- ( 4- (dlnEthng%ﬁﬁ% %? q8é5 4QA§dr 2rale} Eﬂorophen§ﬁ)acetam1do)

pi peri di nyl ) acet ak# QF&kﬁﬂﬂlPYEa@PByﬁa@@B14 one;
3- (4- (4-norpholinyl)phenyl)-5-((4-

n razol n - S
) 2 A ol Aeah & o B B0Bi1 Ploetamiac)
piperazinyI)acetanmdhnoEtkﬂuﬂkpybaqurmabmb~4 one;
3-(4- (4-y@rpholinyl ) phenyl)-5 ((4 hydr oxy-1- 25
pi peridi nyl)acet am do)i ndeno[ 1, 2 pyr azol - 4- one;
3- (4-(4- norp%ol('ir@}rymh@xlozr | (Fovsipphene) acetamido) indeno (1, 2-
pi peri di nyl)acet agj azsienplanes- c] pyrazol - 4-one; 30
3-(4-(1-pi perazinyl)phenyl)-5-((4-
nor phol i nyl ) acet am do) i ndeno[ 1, 2- c] pyr azol - 4- one;
3-(4-(1- pipeBattﬂméﬁmmxyghénﬁl) -5-((3, a ethyleredloxyphenyl)acetamido)
((di met am no o] azol - 4-one; 35
3-(4- (1Wpd| per azi %yﬁ)%ﬁ?[g %)Bgs?%%.% of: ﬁ g1
pi perazinyl)acetam do)i ndeno[ 1, 2- c]pyrazol 4- one;

3-(4-(1-pi pesazs Mlam@in{éﬁyp%e(r(ﬂ)ww@&tdamla& 1ﬁ9eno[1 2-clpyrazol-4-

plperldlnyl)acetan1do)|ndeno[l - c] pyrazol - 4- one;

20 3-(2-methoxyphenyl) -5- (acetamido) indeno[1,2-c]pyrazol-4-one;

3- (4-methoxyphenyl) -5- ( (2, 5-dimethoxyphenyl) acetamido)
indeno(1l,2-clpyrazol-4-one;

25 3-(4-methoxyphenyl) -5-((3,4-dimethoxyphenyl)acetamido)
indeno[1,2-c]lpyrazol-4-one;

3- (4-methoxyphenyl) -5- ( (4-methoxyphenyl) acetamido)
indeno[l,2-clpyrazol-4-one;

30
3- (4-methoxyphenyl) -5- ( (3~
methoxyphenyl) acetamido) indeno [1,2-¢c]pyrazol-4-one;
3- (4-methoxyphenyl) -5- ( (4-chlorophenyl) acetamido) indeno (1, 2-
35 clpyrazol-4-one;

3- (4-methoxyphenyl) -5- (butylcarbamoyl) aminoindeno[1, 2~
clpyrazol-4-one;

40 3-(4-methoxyphenyl)-5-(4-aminobenzylcarbamoyl)aminoindeno
[1,2-c]lpyrazol-4-one;

20



5 3-(4-(1-piperazinyl)phenyl)-5-

((ami nocar bonykygéydaspsi Ndeno[ 1, 2- c] pyr azol - 4- one; PCT/US99/08616
3-(4-(1-pi perazi nyl) phenyl) - 5-

((hydrazi nocar bonyl ) am no) i ndeno[ 1, 2- c] pyrazol -4-one; 10

3-(4-(1-pi j -5 (147 : .
ok ool 1yl e o) T B e 45 - (4 pvsidylcanbaiovl) sinoipgenc (1, 2-
3- (4- (4- et hyl - 1- pi pelegraral)pghomel;) - 5- (( (4-

nmor phol i nyl am no) car bonyl ) am no) i ndeno[ 1, 2-c] pyrazol - 4- one;

3-(4-(4-ethyl-1;piperazinyl)phenyl)-5-(((4- 20 .

mor phol i nyl ani ndY é F%@ﬁ??%ﬁh&ﬁﬁﬁ%ﬁgéﬁBF§P216?59§@9XﬂLqmlqﬂiﬂdeno[1:2'

3- (4- (4-isopropyl - 1-¢] persaolnnd -apleenyl ) - 5- (((4- '

nmor phol i nyl am no) car bonyl ) am no) i ndeno[ 1, 2-c] pyrazol -4- 25 one,

3-(4-(4-t-butoxycarbonyl - 1- pi per azi nyl ) phenyl ) -5-(((4-

mor phol i nyl ani ndy ¢4rberlyeyymhenyl) ndefofyt1abot plamidd - ihdenwell , 20 c] pyrazol -

3- (4- (di net hyl am no) phegw! ) - 5- ((((4-met hyl - 1-

pi per azi nyl ) am no) car bonyl ) am no) i ndeno[ 1, 2- c] pyrazol - 4-one; 35

3-(i-propyl)-5-(acetam do)i ndeno[ 1, 2-c] pyrazol - 4- one;

3-(c-propyl)-5-gacetwmet tsyypiandl 1 52(elpYbpént yFari®s) indeno [1, 2-

3-(t-butyl);5-(aceta 'dq%%qgﬁgg 1, 2-c]pyrazol -4-one; 40

3-(2-thieny}§-5-(ace?g%¥ 3| e 8f1,2-c]pyrazo|-4-one; 23 5

3-(3-nmethyl -2-thienyl)-5-(acetam do)i ndeno[ 1, 2-c] pyrazol - 4-
3-{4-methoxyphenyl) -5- (propylamido) indeno [1,2-clpyrazol-4-

one;

20 3-{4-methoxyphenyl) -5- (ethylamido)indeno[1l,2-clpyrazol-4-
one;

3-(4-methoxyphenyl) -5- (benzylamido) indeno [1,2-c]lpyrazol-4-

one;
25
3- (4-methoxyphenyl) -5- (isopropylamido) indeno [1,2~c] pyrazol-
. A-one;
3- (4-methoxyphenyl) -5- (cyclopropylamido) indeno [1, 2-
30 clpyrazol-4-one;

3- (4-methoxyphenyl) -5- (chloroacetamido) indeno (1, 2-c] pyrazol-
4-one;

35 3-(4-methoxyphenyl) -5- (4-pyridinylaminomethylacetamido)
indeno([1l,2-c]pyrazol-4-one;

3-(4-N,N-dimethylaminophenyl) -5-
{(morpholinylacetamido) indeno(1,2-c]pyrazol-4-one;
40
3-(4-N,N-dimethylaminophenyl) -5-
(dimethylaminoacetamido) indeno[1,2-clpyrazol-4-one;

21



3- (et

c- hexyl

5- et hyl
yrazol -

yrazol

2-furan
| - propy
yrazol

C- propy
yrazol -
yraz
2-thien

20

25

30

35

40

2-thi @n

3- net hyl - - (4i el Dldorcertbetd pheagl hob Adacet dmPdo cimjemz bl -2+ one;
5- met hyl - 2- th|$¥g?%ﬁ] L ar noyl ) am noi ndeno[ 1, 2- c] pyrazol - 4-one; 25
i%n . o

o2 4- ﬁé4 i@lmeth;/(]yaralno)(pheny

hyI) 5- (car banoyl ) am noi ndeno[ 1, 2- cl pyr azol - 4-one; 10

n propyl&v %sg%sbam)yl ) am noi ndeno[ 1, 2- c] pyrazol - 4- one; PCT/US9'9/08616 '
- propyl Q§ I NOi

c propyl ) -5-(car banoyl ) am noi ndeno[ 1, 2- c] pyrazol - 4-one; 15

banoyl ) am noi ndeno[ 1, 2- c] pyr azol - 4- one;

) - 5- (car banoyl ) am noi ndeno[ 1, 2-c] pyrazol - 4- one;
yl ) -5-(carbanoyl ) am noi ndeno[ 1, 2- c] pyr azol - 4-one; 20

car box J(carbanDyI)aninoindeno[l,z-

4- one;

3-thi enyl Pa { c{oRaTRM Ia)narﬂd)@hréi?aq[-t ~3(al-rR¥En %PL14 one; 30

1- net 3 pyrrolyl) 5- (.car bano
2, 5- d‘i‘ifret hyl - @%mﬂaﬁﬂﬂ)lflga(fé%ﬁﬁﬁ@

o LPaRrRindcRbpYzStBYsE She it O
TR RO DAL F el B ekedyens: |

4-one; Qﬂperlénnyl)acetamldo)1ndeno[1 2- c]pyrazol -4~ one,
| )-5- (N, N-di net hyl am nocar banoyl ) am noi ndeno|[ 1, 2-

4- one; |netQ% %&%pcarb?noyl)an1n0|ndeno[l 2-

yl) - 5- ( pipeti dbhyiy) o teociatd) ameencdli, 2eichgymedl 24 -one ;

3-(4- (4-morpholinyl)phenyl) -5-( (4~
morpholinyl) acetamido) indeno[1,2-c]pyrazol-4-one;

3-(4- (4-morpholinyl)phenyl) -5~ ( (4-methyl-1-
piperazinyl)acetamido) indeno[1,2-c]pyrazol-4-one;

3-(4- (4-morpholinyl)phenyl) -5- ( (4-hydroxy-1-
piperidinyl)acetamido) indeno[1,2-c]pyrazol-4-one;

3-{4- (4-moxrpholinyl)phenyl) -5- ((4-aminomethyl-1-
piperidinyl)acetamido) indeno(1,2-clpyrazol-4-one;

3-(4- (1-piperazinyl)phenyl) -5~ ( (4-
morpholinyl)acetamido) indeno(l,2-c]lpyrazol-4-one;

3-(4- (1-piperazinyl)phenyl) -5-
( (dimethylamino) acetamido) indeno(1,2-c]lpyrazol-4-one;

3-(4- (1-piperazinyl)phenyl) -5-( (4-methyl-1-
piperazinyl)acetamido)indeno[1l,2-c]pyrazol-4-one;

3-(4- (1-piperazinyl)phenyl) -5- ( (4-aminomethyl-1-
piperidinyl)acetamido) indeno([1,2-c]pyrazol-4-one;

22



c] pyrazol - 4-one; 3-(5-nethoxy-2-thi enyI)-5-(N,N— 15

di net hyl am nocmgwk) am noi ndeno[ 1, 2- c] pyrazol - 4- one; PCT/US99/08616
3-(5-nmethyl -2-thienyl)-5-(N N
di et hyl am nocar banoy! )am noi ndeno[ 1, 2- c] pyr azol - 4-one; 20

3-(5- et hyl car boxyla- 21t hyiievlakiayl Ben yl)-5-

di met h Ianlnocarbann an1n0| den azo

3. (3 thi enyl) - 5- (N, N GIHERAEBRFRD a%aﬂi)%%m huﬁﬁmfﬁpgfffzsl 4-one;

c] pyrazol -4-one; 25 3-(5-chloro-3-thienyl)-5-(N, N

di et hyl am nocag b I | - 4- :

S (5. 5 i et hyt S 304 M H A By ) PyL azol -4 one

di met hyl ami nocar bam&(bmmnmﬁbpmyﬁ)éylwhimﬂem@n@ clpyrazol-4-one;

3-(2-fur anyl@ 5- (N, N-di et hyl am nocar banoyl ) am noi ndeno[ 1, 2-
c] pyrazol - 4- one

3-(i- propyl )-5- %l?‘%apoé?ﬁﬂﬁrﬁzﬁé‘ﬁﬁl&m‘?%{&éfan‘l( 8637 ndeno[ 1, 2-

c] pyrazol - 4-one; 3- (moihol iny3-afinodchaboxib) aeina) indercdig2i-dd pyrdeadbdt 45 2-
c] pyrazol - 4-one; 40

3- (et hyI ) 5-(4-am norre?’hyl pi peri di nyl acet am do) i ndeno[ 1, 2- c] pyrazol - 4-one;
25 3-(i-propyl)-5-(4- anlnonethylplperldlnylacetanldo)

lndeno[l 2-0d pysazpl ¢ 4=y 1 1- plpera21ny1) henyl) 5 (((4-
3-(c-propyl)-5-(4- anlnonethy I peri acei? 3
i ndeno[ 1, 2- c]pyrazolm nJiamlno onyl)amin )1ndeno[1 2~c]pyrazol-4-
3-(c- hexyl)-5-(4- an16mm£thylp|per|d|nylacetanldo)lndeno[l,z-
c] pyrazol - 4- one;
3-(4- (4-ethyl-1-piperazinyl)phenyl) -5- ({(4-
20 morpholinylamino) carbonyl)amino) indeno{1,2-~c)pyrazol-4-
one;

3-(4-(4-isopropyl-1l-piperazinyl)phenyl) -5-{(((4-
morpholinylamino) carbonyl)amino) indeno{l,2-c]jpyrazol-4-
25 one;

3-(4- (4-t-butoxycarbonyl-1l-piperazinyl)phenyl) -5- (((4-
morpholinylamino) carbonyl) amino) indeno (1, 2-c]pyrazol-4-
one;

30
3-(4- (dimethylamino) phenyl) -5- ( ({ (4-methyl-1-

piperazinyl)amino)carbonyl)amino) indeno[1,2-c]pyrazol-
4-one;
35 3-(i-propyl)-5-(acetamido)indeno(l,2-c]lpyrazol-4-one;
3-{c-propyl) -5- (acetamido) indeno[1,2-c]pyrazol-4-one;
3-(t-butyl) -5- (acetamido) indeno (1, 2-c]pyrazol-4-one;

40
3- (2-thienyl) -5- (acetamido) indeno [1,2-c) pyrazol-4-one;

23



15 3-(i-propyl)-5-(4-nethyl pi perazinyl carbanoyl )am noi ndeno ) _
[ 1, 2-c] pyr agf) gofkaspge; 3- (5-ethyl carboxyl-2-thienyl)-5-(4-  perusosnssis
met hyl pi perazi nyl car banoyl ) am noi ndeno[ 1, 2-c] pyrazol -4- 20 one;
3-(5-carboxyl - 2-thienyl)-5-(4- , '
Lo Y Py L [ RAT HAT02) 1820k e ZnfhBY LR 11, £ pyiazol -a-
met hyl pi per azi nyl@¥banoyl ) am noi ndeno[ 1, 2-c] pyrazol - 4- one; 30 )
3-(i-propyl)-5-(norpholinyl carbanoyl ) am noi ndeno[ 1, 2- c] pyrazol - 4-one;
"3- (N- et hyl car banoyl - 4-pj peridi nyl)-5-".. - A N
(mor phol i nyl +ak BT %Mﬁ[) 2maneipgens bt . 3-gheyrazol -4-one;
3-(5-nethyl -2-thienyl)-5- o
g??g?gﬁhgfg[g?{#ﬁég%ﬁgfﬁgggﬁﬁyyﬁlmﬁ§igé%kgggg gk&fi?9§¢]pyrazol—4-one;

(nor phol i nyl car banoyl ) am noi ndeno[ 1, 2- c] pyr azol - 4-one; 26 5 3-

2, 5-di nethyl 33 | -5l s - A .
(nnrpholinyl%aF%Q%DyI %ﬂﬁ%uﬁ?iiﬁ%ﬁ?f}%??fﬁﬁﬁggg??i}b%e?]pyraz°1 4-one;
3- (5-ethyl car boxyl - 2-t hi enyl ) - 5-

(mor phol i nyl BatdapEypy BF 51ofdattamiol13 atliaviadeho41ppec] pPrazol -4-one;
3-(5-caﬁgpxyl-2-thieny|)-5-

(mor phol i'nyl car banoyl ) am noi ndeno[ 1, 2- c] pyr azol - 4- one;

3- (5- benzyl car bexzerylo- 5 (dagipAnoy]) amgnoindeno {1, 2-c] pyrazol-4-one;
(nor phol i nyl car banoyl ) am noi ndeno[ 1, 2- c] pyr azol - 4- one;

3-(2-thienyl) -5- (carbamoyl) aminoindeno [1,2-c] pyrazol-4-one;

20 3-(3-methyl-2-thienyl)-5- (carbamoyl)aminoindeno(1,2-
clpyrazol-4-one;

3-(5-methyl-2-thienyl) -5- (carbamoyl) aminoindeno([1,2-
clpyrazol-4-one;
25

3-(5-ethylcarboxyl-2-thienyl) -5- (carbamoyl) aminoindeno[1,2-
clpyrazol-4-one;

3-(3-thienyl) -5- (carbamoyl) aminoindeno [1,2-c}pyrazol-4-one;
30
3-(1-methyl-3-pyrrolyl) -5- (carbamoyl) aminoindeno[1,2-

clpyrazol-4-one;

3-(2,5-dimethyl-3-thienyl) ~-5- (carbamoyl)aminoindeno (1,2~
35 clpyrazol-4-one;

3-(2-furanyl) -5- (carbamoyl) aminoindeno [1,2-c] pyrazol-4-one;

3- (i-propyl) -5- (N,N-dimethylaminocarbamoyl) aminoindeno[1,2-
40 clpyrazol-4-one;
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5- (4- et hyl pi perazi nyl) car boxam do- 2-t hi enyl ) - 5-

r phol i nyl can\Qo‘sam noi ndeno[ 1, 2- c] pyr azol - 4-one; 20 PCT/US99/08616
5-(2-(1- nethylpyrrolidinyI)ethyl)carboxanido-Z-thienyl)- .
nor phol i nyl car banoyl ) anmi noi ndeno[ 1, 2- c] pyrazol - 4- one;

5- (N, N-digret hyka fBBf?WQQX@ﬁNdﬁl%eE gfgﬁiﬂoéhrﬁgﬁoyl)am1n01ndeno[1 2-
rphollnylcarbann ﬁﬂY m noi_ndeno[ yrazol - 4- one;

3-(5-(2- (N, N-di net hyf 19ﬂ@arboxan1do 2-t hienyl)-5-
(nnrphollnylcarbannyl)an1n0|ndeno[l 2-c] pyrazol - 4-one; 30

(-2 (vl \dmd gl or et ge, S0 emblsgen) ansnotnenots -

3- (5- (2- (nor phol i nyl ¥ EpyWasehrdoeter do- 2- thlenyl) 5-
(nnrphollny*garbannyl)an1n0|ndeno[l 2-c] pyrazol -4-one; 35

3- (5-nor phol 1 nyl car boxam do- 2-t hi eny] ) - 5-
(nnrphollnyIcarBaﬁ%yF?bﬁ?ﬁ%)ﬁ%@ﬁb?&d&“@FBVﬂE?bP¢Q¢EPEW°K@)iﬂ?nq%?den°[1 2-
(pyrrolidonyl) propyl ¢] gpréexpm-nes-t hi enyl) -5- 40

(ror phol i nyl car banoyl ) am noi ndeno[ 1, 2- c] pyr azol - 4-one; 27 5

3-(5-(3-(i mdazol yl) propyl) car boxam do- 2-t hi enyl ) - 5-

(mor phol i nyl car Bartbyngthoxpt hdeniany 12 -SFdi, ¥zol - 4- one;

3-(5-(2-(2- ?yrldyl)e ?Mé&ﬁ% é@?ﬁﬂ%&¥§§&o%ﬁ5Qﬁlhblﬁdeﬁg[l 2-clpyrazol-4-one;
(ror phol i nyl car banoy I ndeno yrazol -4-o0
3-(5-((2-pyridyl)nethyl)carboxam do-2-t hi enyl)-5-

(nor phol i nyl car Bamgymga: 'noinggnghagzsckmynazol 4-one; and 1 5

di | th b d
oy ohal PP ey E R AT e A abi hadha 11 2 - clpyrazel - a-oner,

acceptable salt formthereof.
20 3-(5-ethylcarboxyl-2-thienyl) -5-(N,N-
dimethylaminocarbamoyl)aminoindeno({1,2-c]lpyrazol-4-one;

3-
(
3-
5-
3-
(

8AAA8A

3-(3-thienyl) -5- (N,N-dimethylaminocarbamoyl)aminoindeno (1,2~
clpyrazol-4-one;

25
3-(5-chloro-3-thienyl) -5~ (N,N-
dimethylaminocarbamoyl)aminoindeno (1, 2-c]lpyrazol-4-one;
3-(2,5-dimethyl-3-thienyl)-5-(N,N-
30 dimethylaminocarbamoyl)aminoindenc[1,2-c]pyrazol-4-one;

3-(2-furanyl) -5- (N,N-dimethylaminocarbamoyl)aminoindeno[1, 2~
clpyrazol-4-one;

35 3-(i-propyl)-5-(4-carbamoylpiperidinylacetamido)indeno(l,2-
clpyrazol-4-one;

3~ {(c-hexyl) -5- (4-carbamoylpiperidinylacetamido) indeno (1, 2-
clpyrazol-4-one;
40
3- (ethyl) -5- (4-aminomethylpiperidinylacetamido) indeno(1,2-
clpyrazol-4-one;
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20 Anot her enbodi nent of the present invention is a pharnmaceuti cal

conpositio
t her apeuti

qwﬁggg&?ilng a pharmaceutically acceptabl e CarrlﬁfTﬁmﬂmﬁﬂ6
cal 'y eftective amount of a conpound of fornmula (1). 25 Another

enbodi nent of the present invention is a nethod of treating cancer and
prolifergtive diseases conprising: admnistering to a host in need of such
treatnent a therapeutlcalI{%effectlve anmount of a conpound of formula 30

(1), or a pRafkaBsaPYthtdy

her ei n,

meani ngs.

Jeinenat dinigeridinydrestampde) Nl TI ONS As used

t he foIIQﬂﬂgﬂoqg;mscpgykgaamfﬁnaﬂgs 35 have the |nd|cated

The conpounds of the present invention may contain an-

~asymetrical |y substituted carbon atom and may be isolated in optlcally
active or racderprbpylb- 5+(4fsmun¢WE¢huwpnperndmnyaHbdmamudo)prepare

optical by active;fgr [1529@]€§r£QbiE¥“%ﬂEJO” of racemc formnms or by 40

synthesis fromoptically act1

starting naterials. Al chiral,

di astereoneric, racemc fornms and all geonetric isoneric forns of a
structure aee(bnh@ﬂﬂe¢ 5Umhesﬁlﬁbﬁeegylplﬁéﬁﬂﬁih Ylatetaaiice) iadeably , -

isoner formis s C|f|caé g i ndi cat
i ncl ude both bra RXH ARy 4T

. The term"alkyl"” is inténded to
PRF4ht - chain saturated aliphatic hydrocarbon

groups having the specified nunber of carbon atons. Exanples of 10 al kyl

i ncl udey gbuty_af; ngﬁgh nFth %?%?ﬁfﬁérafﬁ uPﬁ@BéﬁﬁdoﬂH&%

n- butyl ,

S- butyI

and s tion e termis

i nt ended t o |ncld&ezb6ﬂﬁyﬁﬁ§9 strPBeed and substltuted al kyl groups, the

| atter

20

25

30

35

40

3-(5-ethylcarboxyl-2-thienyl) -5- (4-
methylpiperazinylcarbamoyl)aminoindeno [1,2-c]pyrazol-4-
one;

3-(5-carboxyl-2-thienyl) -5-(4-
methylpiperazinylcarbamoyl)aminoindeno(l,2-clpyrazol-4-
one;

3-(2,5-dimethyl-3-thienyl) -5-(4-

methylpiperazinylcarbamoyl)aminoindeno(l,2~clpyrazol-4-
one;

3-(i-propyl) -5- (morpholinylcarbamoyl)aminoindeno[1,2-
clpyrazol-4-one;

3-(N-methylcarbamoyl-4-piperidinyl) -5-
(morpholinylcarbamoyl)aminoindeno{l,2-c]pyrazol-4-one;

3-(5-methyl-2-thienyl) -5-

(morpholinylcarbamoyl) aminoindeno(1,2-clpyrazol-4-one;

3-(5-chloro-3-thienyl) -5-
(morpholinylcarbamoyl) aminoindeno{l,2-c]pyrazol-4-one;
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referring to al kyl noieties having one or nore hydrogen 15 substituents

repl aced by, .‘bWOsti mted to hal ogen, hydroxyl, carbonyl, ab&pxgesssiser ,
et her, cyano, phosphoryl, am no, imno, am do, sulfhydryl, alkythio,
t hi oester, sulfonyl, nitro, heterocyclo, aryl or heteroaryl. It will also

be under st ogd by.(jyguafmgdﬂy§d3Lehggﬁya%lsIhat the 20 substituted noieties
t hensel ves can be supsti tutéd ﬁs wel | en appropriate. The ternf "hal " or
‘"hal ogen" as used hefRQyPhoigy FBrPPﬂBY%Za%%ﬂQﬁQéeQﬂ' -£38YF8a8l -4mPter m

"aryl" is intended to mean an aromatic noiety containing the specified

nunber 25 of carbon ns, .Su S, but t_limted to phenyl, indanyl or
P bR - 25 ey

napht hyl . The t&r cl®al kyl" are intended to nean
any stabl e ring syst bmraitlinyieprbsmenl Lani el nwtensallti2aic] pyerazal vt aorel:
Exanpl es ofyguch include, but are not limted to, cyclopropyl, cyclopentyl,
30 cycl ohexyl, _norbornyl, bicyclo[2. 2.2]nonane, adamantly, or

t et r ahydr onapht By (> {F¥ERRY IR -tAdep¥dd-Rarei n, "carbocycle" or "carbocyclic
residue" is intended(hexrphiainglyagbahbgl Bamivoind@idrr,ed dipyeayelia-ote;
bicyclic or 7- to 13-nenbered bicyclic or tricyclic, any 35 of which may
be saturated, partially unsaturated, or aromatic. Exanples of such

car bocycl es i ncBuie;bénrylaarhexamiderethienylly<d-opropyl, cycl obutyl,

cycl opentyl4= cycl ohe A 0 ; -4- .
[ 3. 3. 0] bi cylcsl ooct anew‘%?@%@%&%P%ﬁgggﬁgﬁ%%ﬁ%%ﬁ!10'%%%?3? ggg%a‘rlleone'

(decalin), [2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl,
adamantyl , or tgt(shydrmapiidipertkehyd) tarbodimido-2-thienyAd -8sed herei n,

the ter”]"heterOCyC|f%ofghgfyﬂy %3%%3&5§1)aminoindeno[1,2—c]pyrazol-4-one;

20 3-(5-(2-(1-methylpyrrolidinyl)ethyl)carboxamido-2-thienyl) -
5- (morpholinylcarbamoyl)aminoindeno[1,2-c]lpyrazol-4-
one;

3-(5- (N,N-dimethylamino) carboxamido-2-thienyl) -5-
25 (morpholinylcarbamoyl) aminoindeno[1,2-c]pyrazol-4-one;

3-(5-(2- (N,N-dimethylamino) ethyl) carboxamido-2-thienyl) -5-
(morpholinylcarbamoyl) aminoindeno[1,2-c]pyrazol-4-one;

30 3-(5-{2- (pyrrolidinyl)ethyl)carboxamido-2-thienyl) -5-
(morpholinylcarbamoyl)aminoindeno {1, 2-clpyrazol-4-one;

3-(5-(2- (morpholinyl)ethyl) carboxamido-2-thienyl) -5-
(morpholinylcarbamoyl) aminoindeno [1,2-c]lpyrazol-4-one;

35
3- {5-morpholinylcarboxamido-2-thienyl) -5-
(morpholinylcarbamoyl)aminoindeno{1,2-clpyrazol-4-one;
3-(5-(3- (pyrrolidonyl)propyl) carboxamido-2-thienyl) -5-
40 (morpholinylcarbamoyl)aminoindeno(1,2-c]pyrazol-4-one;
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systent is
bicyclic org,
partially un

carbon 10 atoms and from1l to 4 heteroatons independently selected from

ntended to nean a stable 5- to 7- nenbered nonocyclic or

Jsqz0s0- menbered bicyclic heterocyclic ring V\/(‘Ilpelil/ds§9/§8%idjl’at ed

sa?urated or unsaturated (aromatic), and which consists of

the group consisting of N, Oand S and including any bicyclic group in

whi ch any of

ring. The ni3ré%efB ahbtnikiazakylharonyd) serbespmsger dnthignpk) ox+ di zed. The

15 heterocy
het er oatom o
het erocyclic
nitrogen ato
ni troge n
preferrgddth
exceeds 1, t
preferred th
nore than 25
I's i ntended

t he above-defined heterocyclic rings is fused to a benzene

clic (ﬁéEbE@W&%X%éHﬁBEHB%iﬂdhﬂﬂ&inﬁ%ﬂgQﬂt295 é&ofn¥-one,

r carbon atom ch results in a stable structure.
ri ngs described herein may be substituted on carbon or on a
B+ i(5- { e (2 esyrtidyiy) etdhyigwedboxaniidbl-2 -thieaperifical |y noted,

A A g e e R L SR T

hen these heteroatons are not adjacent to one another. It is

at(sh@(ﬁo@f&la$gﬁmgtﬁy1ﬁ%é¥3$ﬁam¥aar§ -kRibRg1heterocycle is not

term " aronmatic heﬁeroc yclic systent
BYSRZBi chePiei or 7-

to neéﬂo uéggﬁ? %ﬁﬂﬁﬁS%Qﬂeﬁﬁﬂ&cﬁcF

a

to 10- nenber eddbi cyclic heterocycllc aromati c ring which consists of carbon

at ons aq%fr
consisting 3
and 0 atons
het erocycl es
2H, 6H 1, 5, 2-
4aH car bazo

azoci nyl, benziphdamabyhtibehkpfancagﬁabl&nmamﬁmmmmwahykeobenzothiophenyl,

benzoxazgg yl , benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl,

benzi sot hi az

b- car bol i nyl,

25

30

35

40

om1 to 4 heterotans independently selected fromthe group

O of NN Oand S. It is preferred that the total nunber of S

ﬁn<5hé2aﬁﬁhn@xtdw3e)rmll>e=ar@qq@mm@ -thasnyl) ERanpl es of

'nC|Wﬂ6rpH§11ffEb£EEaﬁd téﬁlﬂd%nd@ﬂd[ﬁdézehﬁyr328ytioéhgony|

di t hi azi nyl pyrrolyl, 3Hindolyl, 4-piperidonyl,
e, 44 35 quinolizinyl, 6H1,2,5- thlad|a2|nyl acridinyl,

ol yl, ben2|n1dazalonyl carbazolyl 4aH—carbazonI
Another embodiment of the present invention is a

pharmaceutical composition comprising: a pharmaceutically
acceptable carrier and a therapeutically effective amount of
a compound of formula (I).

Another embodiment of the present invention is a method
of treating cancer and proliferative diseases comprising:
administering to a host in need of such treatment a
therapeutically effective amount of a compound of formula
(I), or a pharmaceutically effective salt form thereof.

DEFINITIONS

As used herein, the following terms and expressions
have the indicated meanings. The compounds of the present
invention may contain an asymmetrically substituted carbon
atom, and may be isolated in optically active or racemic
forms. It is well known in the art how to prepare optically
active forms, such as by resolution of racemic forms or by
synthesis from optically active starting materials. All

chiral, diastereomeric, racemic forms and all geometric

isomeric forms of a structure are intended, unless the
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40 chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H 6H1, 5,
2-di t hi azi nyl, %;%15 furo[2 3- b]tetrahydrofuran 30 5 fur apgtrusessessie

furazanyl, i mi daz I 'dinyl, imdazolinyl, imdazolyl, 1Hindazolyl,

i ndol enyl, indolinyl, |ndoI|2|nyI |ndonI |sobenzofuranyl, i sochr onanyl ,
I soi ndazol yl,, | 50| nd ndo I soqui nol J | sot hi.

i soxazol yl, o é%ﬁ 4%? £%@/’I 18 OTﬁfa Ji%s SEFSH lcﬁyhy

oxadi azol y! 1 m&i@@&ﬂazol yl, 1,2, 4- oxadi azol yl, 1,2,5-oxadiazolyl,

1,3, 4- oxadi azol yI, oxazaldg) ”'ﬂlkylmxﬁéo'lﬁken@é?% Hid e ioBrdbR%hched
phenant hri di nyl , henant rolin henar sazi n henaz] nyl ,
phenothiazinyl,a%£e$kﬁ§& q1ﬁﬂa1npﬁéﬁ&%&i?ﬁyﬁllﬁﬂﬂ¢ﬁﬂEBMQﬁﬂca?PQR groups

|oit pe_rg_zi nlyl , P p@wlmlg Nyhe sﬁféﬁ’ﬂﬂileﬂlyhumlaéﬁebfd@%%n Aatlﬂinﬁﬁr Iﬁdmpllesl of
pteridinyl, puri ranyl , razin L nyl, r

pyrazol yi , ]p(i/)r i aggy}nyf’,&%ﬁ%’dﬁ&%a?&@e%oﬁyw %ﬁ‘ili 2301 t‘g{% ﬁézgl e,
pyridinyl, pyriyybpybyrifpxbpnﬂh rppatylli, dsaputypy re-ghitmd , qnpanﬂnﬂ,,aﬁd
Qul hazo | vl WLBOM-PY! 1 0K 2K coBil! 00X Bhdeq ©Y NURHLAEN Kb
carbolinyl, tetra uranyl, tetrahydroi soqul no

t et r ahydr oqui nounﬁ\}bstiswqe ad swbsgi st adl al&ylz ssrquﬂ%dltémlﬂtter

1,2, 4-thiadi azowl:erﬁlﬂg&o télk’iﬁil mbxheslhavﬂngmﬁéh@zwe Hy'diragelr enyl ,
thlazolyl,,ﬁ$ * ¥ t hi enot.hi azol yl , g|enoo azpl 0|n1dazolyl

t hi ophenyl , 1% ri SYPRyT LUenLS FsRlags %& bus ROE, %ﬁﬁﬁ%ﬁ t%_ Qﬁﬁ azol yl ,
1,3,4-triazolyIhydaokybnydarbdﬁyifeeﬂkdxyetesbeycleﬁheruﬂakuOJmphoapbomyt,
limted to, pyr |, nyd. | ol z azol yl,

i ndolyl, 30 beh@#ﬁ%‘daﬁ% (? ﬁd%&é}fhﬁﬁiaz%*k%m{ l-)élr?zeoétf{glIgzoI |,
benzi soxazol yl , Sé%fﬁﬂﬁlylnl%@hzé%ﬁ%%PFﬁ?ﬂoroPrY%a?¥rﬁ%ﬁer9§¥%}|I%H ¥ddd are

fused ring and spké0bé OER@EEOSD Hydithiode, skilled in the art that the
20 substituted moieties themselves can be substituted as well
when appropriate.

The terms "halo" or "halogen" as used herein refer to
fluoro, chloro, bromo and iodo. The terxm "aryl" is intended
to mean an aromatic moiety containing the specified number

25 of carbon atoms, such as, but not limited to phenyl, indanyl
or naphthyl. The terms "cycloalkyl" and "bicycloalkyl" are
intended to mean any stable ring system, which may be
saturated or partially unsaturated. Examples of such
include, but are not limited to, cyclopropyl, cyclopentyl,

30 cyclohexyl, norbornyl, bicyclo[2.2.2]}nonane, adamantly, or
tetrahydronaphthyl (tetralin).

As used herein, "carbocycle" or "carbocyclic residue"
is intended to mean any stable 3- to 7-membered monocyclic
or bicyclic or 7- to 13-membered bicyclic or tricyclic, any

35 of which may be saturated, partially unsaturated, or
aromatic. Examples of such carbocycles include, but are not

- limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, adamantyl, cyclooctyl,;
[(3.3.0)bicyclooctane, [4.3.0]bicyclononane,

40 [{4.4.0]bicyclodecane (decalin), [2.2.2]bicyclooctane,
fluorenyl, phenyl, naphthyl, indanyl, adamantyl, or
tetrahydronaphthyl (tetralin).
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for exanple, the above heterocycles. As used herein, "pharmaceutically
accept abl e 030 refer to derivatives of the di scl osed PCaRRvoskis
wherein theagg%%%% conmpound is nodified by maki ng acid or base saP

t her eof . Exanpl es of pharnaceutlcally acceptabl e salts include, but are not

limted t niner an agl alts, a5|c e§|due§ ch _as_am nes;
al kali or organlc %§)é% l%a(m c ré%tdﬁe ESSKC;E ?ég?ﬁo%%c ; and
the |ike. Themmhmmnmdeﬁ &cc aseablae stable Enctgdé ttnemleered 5

conventi onal p, #ﬁ(i& é@lﬂﬁzy‘?ﬂl@%rql#at %nat)ymamsegéarme{,&hef the parent
conpound forned exanpl e,” fromnon- toxic |norgan|c or ganlc %glds :

For exanpl e, PRERFP ?%ﬁ%%ﬁn#%ﬂﬁﬂwhﬁﬁpt%iu%???&??? i R& Eaeltxoges ERFIREEf rom
i norgani ¢ acofsussaturetdy d(nednaiia),, hmdr ebiieti eonstbtEr bE, cabbonrul f ani c,

phosphorj ¢, tric d the Jike; It r [0 [ c acids
Do as i e: PEORE QR ERAR { d61e HEtanittle SrbBRARRRe | LORLIERM"
tartaric, cifrouo, thecordug, ccpmnﬂmngm:tfelbb mP@IdO)Sy#BﬁGP-OC]-pﬂ@nSI ab¥t i c,

gl utam c, beBEQ&Ellé%fGNﬂ)'fn Wi dnidy G©f %hel AboRectie¥yhenzoic, fumaric,
tquenesquonlc nmet hanesul f oni ¢, ethane di sul fonic, gxalic |seth|on|c

and the |i keNS¥REOBHEF HACEIRIR 1§ \FURRDHUR BRSNS FinPhe pREsBAFTOTED
i nvention caanaesﬁyﬂﬁheneeeﬁbattrm oy teitinaQdyp bendxdbiekdcontthens a

basi c or, aci di.¢c_nmi et conv I rally,
such sal ti‘ gﬁgsy’ﬁ}"é%é?e‘al%% éﬂﬁagttt%%drcge a‘%sdg%hg%aseggg ﬂﬁsggf t hese
conpounds mnahyahsterghtOME@rl@a¥bmmnﬂtqm Whichapesoditisatia Basgableacid in -
water or in QErQE‘EﬁBéC S@haenéteascyéwcm eésfcxtﬂ%dt \P{éregﬁnﬁlé?| b¥

nonaqueous ne | ke et her t hyl acetate 5 et hanol Rro .
acetonitriIesakétbFBF@@rEH CETE?% of on ‘a Hitrogen atom if E 2R3N ting'
compound is stable. If specifically noted, a nitrogen in
20 the heterocycle may optionally be quaternized. It is
preferred that when the total number of S and O atoms in the
heterocycle exceeds 1, then these heteroatoms are not
adjacent to one another. It is preferred that the total
number of S and O atoms in the heterocycle is not more than
25 1. As used herein, the term "aromatic heterocyclic system"
is intended to mean a stable 5- to 7- membered monocyclic or
bicyclic or 7- to 10-membered bicyclic heterocyclic aromatic
ring which consists of carbon atoms and from 1 to 4
heterotams independently selected from the group codsisting
30 of N, O and S. It is preferred that the total number of S
and O atoms in the aromatic heterocycle is not more than 1.
Examples of heterocycles include, but are not limited
to, 1H-indazole, 2-pyrrolidonyl, 2H,6H-1,5,2-dithiazinyl,
2H-pyrrolyl, 3H-indolyl, 4-piperidonyl, 4aH-carbazole, 4H-
35 quinolizinyl, 6H-1,2,5-thiadiazinyl, acridinyl, azocinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
benzimidazalonyl, carbazolyl, 4aH-carbazolyl, b-carbolinyl,

40 chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl,
2H,6H-1,5,2-dithiazinyl, dihydrofuro(2,3-b]}tetrahydrofuran,

30



of suitable salts are found in Rem ngton's Pharnaceutical Sciences, 18th

ed., Mack.Publ #&jopgaggonpany, Easton, PA, 1990, p. 1445, the dpeTrSHW8a60f
which is her eby i ncorporated by reference. 30 The phrase

"pharnmaceutically acceptable” is enployed herein to refer to those
conpounds, mat efwfdrssl Ccﬁma&iyqnsam@aﬂé@hcgmg,e 1fnﬁ"d'§§ow:i!h h,are, wthin

t he scope of sound al uirta u ntac th the
ti ssues of hunaﬁ“ﬁ%arﬁoésyﬁan&}gﬂ‘%% thbﬁ$ Jg‘?fbygs‘s |1\?§°g XI ¢P 9ﬂz:myl
irritation, allgiabByY esiEbetzoPurahPe! PEOBhRIRLE 160'1@&53558& 1,
conmensur at e W|th A asoggble beHél /rlsk rati_o. as_the term

i s used herein, 33" d ¥+ e hﬁ?q‘t‘:’cf\‘f’&llémll'ylﬁeﬁgéBZEéﬂrers
whi ch 40 rel eastsaazslyl,e muapdol idylg ﬁéphfwyﬂrcf:ﬁgﬂt i nvention in vivo

wh h d 0y ch
prggrﬁgcl saggn:yn?t%@&gﬂ $Baito ‘iqn&ﬁf ogggﬂg%?f\yﬁg ﬁc@ 8r8§?§§§ 8? igown to
enhance nuner ous, zjequa@zglanlut led, Bfoqshélénmﬂa{lt,l daBs 4cpxadiagolybjlity,

bi oavai | abi | i t YoxBUf &GHMI T, n%xa%B@ yl, téﬁaﬁéggg?ﬂyi é?&m%ﬁ@n?iesent

i nvention may be delivered in orm eSent invention
is intended to RRRRAMGHOAIGEE 'OP?‘FH'E‘HE}PE%E%YJ;/ &%W&%‘éﬁﬁéunﬂ@en%%%s

of delivering tﬁhenﬁﬂﬁnazmnilqo@heabkaﬂnﬁlﬁynlEpﬁﬁﬂukdzhﬁyiaﬁphtﬁﬁDﬂiﬂﬂﬁlOI

i the compgund ek L EIBREE R TTBt < Fn L B ERR el 02, B "

egither in rout|%mplnﬂﬁ#ﬂﬂnmﬁ,o@tsrldmnylvopurInYHuameaawﬂ coypeaimlyl Pr odr ugs

i ncl ude conpounglsrHiolt i rfIES YrazBY SAYL O np)‘f"f'ﬁvﬁlﬁ aﬁﬁma%xnyilm ho, or

sul Thydryl gro%gyéfhggggga J()p%Qnglmldazgfé pyridothiazole, pyridinyl,
pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, pyrrolyl,

20 quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, carbolinyl, tetrahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-1,2,5-
thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-
thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl, thiazolyl,

25 thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl,
thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl, xanthenyl. Preferred
heterocycles include, but are not limited to, pyridinyl,
furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, indolyl,

30 Dbenzimidazolyl, 1lH-indazolyl, oxazolidinyl, benzotriazolyl,
benzisoxazolyl, oxindolyl, benzoxazolinyl, or isatinoyl.
Also included are fused ring and spiro compounds containing,
for example, the above heterocycles.

As used herein, "pharmaceutically acceptable salts"

35 refer to derivatives of the disclosed compounds wherein the
parent compound is modified by wmaking acid or base salts
thereof. Examples of pharmaceutically acceptable salts
include, but are not limited to, mineral or organic acid
salts of basic residues such as amines; alkali or organic

40 salts of acidic residues such as carboxylic acids; and the
like. The pharmaceutically acceptable salts include the
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prodrug of the present I nvention is admnistered to a 20 manmal i an

subj ect, ityg ﬁ to forma free hydroxyl, free amno, or pifisesibisie/dry!
group, respectlve Exanpl es of prodrugs include, but are not limted to,

acetate, formate, and benzoate derivati ves of alcohol and am ne functi onal

groups ig the co ng%é of [@ eseﬂ% |nve fion. t "Substituted”
i s intended TEYHH e ORR Sﬁ Cof? ?eoﬁy BgER %ﬁPﬁWﬁa%ﬂWﬁﬁﬁqﬁﬁlcated in
t he expr essi#mltsiafy theuperentt edtippundefbrwed, wioh exasmdlei i frenf mom-t he

i ndi cat ed greéspié)l nd¥d ;fﬁ%e@rt Babahbe hE@&iEat?Qraé%ﬁlé‘oré@éh valency is

.not exceeded, .and t e substrtution 30-_resulfs in_a stable conpound. -
Wen a subst‘i"?’h‘éﬁﬂt%%‘%ﬁ"(ﬁ’nﬂ'—"é‘lc séi-tﬁrbﬁﬁlu@ﬁeﬁh‘zs%m%‘é?% 5iP™ he at om
are repl acedmdsgansﬁﬂ i Buchhast nyarbambrcancnydrasro:am; -sulfuric,

prollfe ive cIu but . s not te

busul f art (ﬂﬁ?ﬁéﬁhﬁ&ﬂl %o Bfves bR ﬁ%ﬁeanQSQh g§$3h1 (ﬂﬁ%&éﬁhan1ne
ne!phalan t P expapeEd ﬁrthcﬁgamac flcdidesosnabi ke abekucldpn@plgmmmﬂtablne
thi oguani ne, spedi 95t atd,dBINOLL%34E, Qaeeaeapﬁspyél n@arEéH:ﬁEab' ne,

: 1
carmusti ne, fonustlneSiQEre tozot00|n car bopl atln cls [ atin, oxallplatln

i propl atin, QBt¥%ﬁreﬁﬁ%ﬂFb% 4<ﬂﬁﬂﬁlévlﬂa lefp16hydrssrmaleiQar abi ne,

S_m' nﬁg: ut elt Bpmﬂﬂaééﬁ%mgimtmﬁ?r tlenzoikcgupalbitglic33sulfénilic, 2-
i et hyl s est redni s eo | | lcin,

ot s . SEREPOEN L B B PREE! RGOS

pl i camycin, pabaneeﬂmﬁulﬁnnxnévaaalugopgﬁ@@@nonnphnandcﬁhe ilseni no

canpt ot hecan, 9- g ron CAUAQINRGANy Gocéblan®boRATtECor! EHEPESES SN 10

vi nbl asti ne, ,vincristine, V|norelb|ne rocar bazi ne, asparagi nase,
pegaspar gaseiN¥eRt o0 | GRA B& mRiasI7s dp from the parent” compound which

contains a basic or acidic m01ety by conventional chemical

20 methods. Generally, such salts can be prepared by reacting
the free acid or base forms of these compounds with a
stoichiometric amount of the appropriate base or acid in
water or in an organic solvent, or in a mixture of the two;
generally, nonaqueous media like ether, ethyl acetate,

25 ethanol, isopropanol, or acetonitrile are preferred. Lists
of suitable salts are found in Remington's Pharmaceutical

Sciences, 18th ed., Mack Publishing Company, Easton, PA,

1990, p. 1445, the disclosure of which is hereby
incorporated by reference.

30 The phrase "pharmaceutically acceptable" is employed
herein to refer to those compounds, materials, compositions,
and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the
tissues of human beings and animals without excessive

35 toxicity, irritation, allergic response, or other problem or
complication commensurate with a reasonable benefit/risk
ratio.

“Prodrugs”, as the term is used herein, are
intended to include any covalently bonded carriers which

40 release an active parent drug of the present invention in

vivo when such prodrug is administered to a mammalian
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hydroxyurea. SYNTHESI S 15 The conpounds of the present invention can
be synt hesi zed '9%30tshe nmet hods descri bed bel ow, together w tpcpysidnstisc
met hods known in tﬁe art of synthetic organic chem stry, or variations

t hereon as appreciated by those skilled in the art. Preferred nethods

| nclude, bub arg a0kl Lt 8obfug HoSfarmiNads dese! LOREmREL otk Each of
the referendes ¢ited bel oW are ner e y mcorporateg erein by reference..
SCHEME 1 [err] saibjetappisdack ppofreparars kawenalol edhehpygr aznexrdusnes i s

presented in S n n u . upds ent

i nventi on. Thecdr%%l%g%l%o%b‘%gfl tglg?rec?ﬁg? ﬁgnpén%q?%&at&h%gﬁgtg mgé%{égglcgédf ?o t he
amine using catkilopvad 1adpilyisvegenaufaetuming armtd e thes cagpprunda ofi Fee
acetic anhydri gﬁ‘réyéﬁbowdv@n'ﬁﬁoﬁsméybﬁéedeﬂ\@f%d”ﬁl Prodkag €s¥ht | NMBhus,

acetam de 2 and an acet ophenone were treated wth a stron §4 5 _base in
an_ appr opr 18t e &5 RHASSRT SPUFRE LN LAPLREERA ('@ FVET ch’ Tugpegf the

trk i ketone 3. Adsiddenitdly manimedf cpmppandsg thethaisorgs deldvierdnyg the osame,
SEnlgl lnggr: Egt g?e%étc%énpdf%i%kf% Ze?g‘fl,op“ig%f%?g% ﬁ%ﬁécosﬁ meen‘lg 01‘$~> td\%‘%%hgg(rjtéhﬁer eby 10
i ncor porat ed hepmsiserly imsfemtdopearghprepaked ore mesi fyiagt éunarianaydrazi ne
at elevated te Lﬂ{é‘“’ derN 13PPHAPESABSuSEQ! 148 Hudt Owde tREt the

i ndeno[ 1, 2- c] pyT azol - 4-one ring sist em. Additional neans’ of r,eB ri ng

i ndeno[ 1, 236 pyReEdicatINRs X8 KABANCRo BHERSKiIT éﬁ?‘%t&nﬁh@agr't? i%tl n or

described in LeftkeyBko, to the parent compound. Prodrugs include compounds

of the present invention wherein a hydroxy, amino, or
sulfhydryl group is bonded to any group that, when the
prodrug of the present invention is administered to a

20 mammalian subject, it cleaves to form a free hydroxyl, free
amino, or free sulfydryl group, respectively. Examples of
prodrugs include, but are not limited to, acetate, formate,
and benzoate derivatives of alcohol and amine functional
groups in the compounds of the present invention.

25 "Substituted" is intended to indicate that one or more
hydrogens on the atom indicated in the expression using
"substituted" is replaced with a selection from the
indicated group(s), provided that the indicated atom's
normal valency is not exceeded, and that the substitution

30 results in a stable compound. When a substituent is keto
(i.e., =0) group, then 2 hydrogens on the atom are replaced.

As used herein, the term “anti cancer"“ or "“anti-
proliferative™ agent includes, but is not limited to,
altretamine, busulfan, chlorambucil, cyclophosphamide,

35 ifosfamide, mechlorethamine, melphalan, thiotepa,
cladribine, fluorouracil, floxuridine, gemcitabine,
thioguanine, pentostatin, methotrexate, 6-mercaptopurine,
cytarabine, carmustine, lomustine, streptozotocin,
carboplatin, cisplatin, oxaliplatin, iproplatin,

40 tetraplatin, lobaplatin, JM216, JM335, fludarabine,
aminoglutethimide, flutamide, goserelin, leuprolide,
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1 n Schene 2. _The |nterrred| ate trlketone

15 al. . Heterocyclic Chem 19:1335-1340, 1982; Mosher and Soeder, J.

Heterocycll (%bgsr% 8:855-59, 1971; Hrnciar and Svanygova Col (ﬁgﬁ @ﬁ h.
Chem Commun. 0?34 40, 1994 the contents of which are herll 599 §

i ncor porated herein by ref er ence. The am de was deacyl ated by heatl ng with
a strongszodg %@F rlatee ql \(/)ent é«i ﬁ ve, an| ine. 4. Thjs aniline
was acyl ate and 5‘3‘? GSi'ng-5 "‘XE?H' ROT Ry i
appropriate @@mmbi@.rg.u \dpxmhi@s-med@mbucnn5 meibEﬁE:ﬁor@err] An
al.ternative Irgé(g%{fgnémlﬁlqgmmp@diquc&?@ Br egggi 1ts e%ft ion is shown

W th strong .
acid and 30 #eseY3%ekd WRQF%ﬁ?nap&rr(}ﬂq%nacPda@hP@rF@@G@Fh@cmt hods 35

5 known to thDiSﬁoS&sarhﬂnE&thhébddle GF—QJ]ISUW&HEY tbhikesone, 6 ﬁan the be
convert t no Ag=vAy 4- one systemusing the same
condltlglﬁlbs dg§%?l lgl s’%fll‘r?escﬁ@ﬁ?rfl 18 %S 5}3?6%3? * Anot her

met hod for pasparaglgnam, tpemﬁ,ofo@cm@mdé,eeptngtmushénepndensat I on
of a 1, 3-di k% aith 3- 15 nitrophthalic anhydride as described in
Rot berg and hkaya, Zh. Organ. Khim 8:84-87, 1972; Zh. Organ. Khim

9:2548- 2550, 1973, the contents of which are hereby incorporated herein by
reference. The 1, 3-di ketones, when nogyNwHRBISi al | y avail abl e can be

readily 1y epar ed 'Pl¥eo ompzc(?uéci% ! lfcl:ﬂen ﬁrﬂ'eese%rtt 1b¥renp.§o%°8£%' gtel on or
synthesized using the methods described below, together with
synthetic methods known in the art of synthetic organic

chemistry, or variations thereon as appreciated by those
skilled in the art. Preferred methods include, but are not

20 limited to, those methods described below. Each of the
references cited below are hereby incorporated herein by
reference.

(o]
NO 2 )L NH

iICOzMe 1. Hz, P4/C ©:002Me
et
come RC20s PYE. €O Me

4
1. H2NNH2 =
——— -
2. acid
N—NH ©:§\V/Q
N, ~NH

25
An approach to preparing indeno[l,2-c]lpyrazol-4-ones is

presented in Scheme 1 and can be used to prepare compounds
of the present invention. The nitro group of dimethyl 3-
nitrophthalate was reduced to the amine using catalytic

30 hydrogenation. The aniline was acylated using acetic
anhydride and pyridine as a base. A mixture of the resulting
acetamide 2 and an acetophenone were treated with a strong
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trifluoroacetylation of the requisite nmethyl ketone, Rlerr]COCH err]. 36

5 Reduction ofygdamqespgt ro derivative 6b to the aniline 6¢c can Berwsyv/ns61é
acconplished in a variety of ways including catalyic hydrogenation,
treatment with zinc or iron under acidic conditions, or treatnment with

ot her reducing a%ent,s such as sodiumdithionite gr st apnous chl.ori de.
Subsequent | 3 t F@S80iNaAR| FRRFERE 1AL FOLVERFePtcGlEYAERE temperature to

i ndeno[ 1, 2- c] pyiseokhé- destsedf ttiket drievant addibyonay| méans ¢D|phmapedimg
treatment wi th hydrazine as described previously in Schene 2. SCHEME 4 15
[err] Another FEHHEHONEE ABRI FPWMEQ RehSkEL1deE] pyr D8I 24Ut ¥R A9t em

i's shown'in Scheimkidgolenst hyl, hygiwet Hics Wahd engliadewi i Shanbsytpyri di ne
with no solvent to give the hydrazone 7. This was treated in a simlar
fashion as 20 3de$04i-B8d,i A9k hekie Icankeyitee ofhwhdehi pE8 Pa¥ePYedi ate 8.

Addi ti onal jgeansfrporaRall Agrsim ﬁ%&éﬂéﬁd&di hes t 2 Re kBAWNWE® OFfEated
skilled in the art as descgribed i a port, J. Og. Chem 49:2948- 2953,
1984, the cont &Rt S¥ARRELReaRE %ﬂ?%fgqomﬁﬁ'%& Fr8r 8P n2 By PRY it chee.
Thi s internmedi aiddv@ht toSgivwastharindshd (r,ugl pylrazedqdeone ring systduar
fashi on as descyjhed in,Sch f eat.ur heqld { O |
becone apparent%‘ l}%lr?élallhg‘egggl %{EN %%%lcrf' ﬁtqﬁd%r?\lgqgftze%hg%ggé% e?m%ﬁdélérrent S
whi ch are gi veraffeokniomnusor angoskbiledieln mhentazsn agndeareibed bt lemte fied

to be lini4isng her e0f yeterocyclic Chem. 19:1335-1340, 1982; Mosher and
Soeder, J. Heterocyclic Chem. 8:855-59, 1971; Hrnciar and
Svanygova Collect. Czech. Chem. Commun. 59:2734-40, 1994 the

contents of which are hereby incorporated herein by
reference. The amide was deacylated by heating with a strong
20 acid in an appropriate solvent to give aniline 4. This

aniline was acylated under standard conditions using an acid
chloride in an appropriate solvent to give the desired

product 5.
SCHEME, 2
[v)
1. acid R1/ILNH o ¢ %R2
o —
2
R1)LCI o
o
3 6
4]
R NH
! $ ¢ 2R
HoNNH, Y
————r e S
N

An alternative method for making compounds of the
present invention is shown in Scheme 2. The intermediate
triketone 3 can be deacylated with strong acid and

30 reacylated with an appropriate acid chloride using methods
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Exanpl es Abbrevi ations used in the Exanples are defined as follows: "C' for
degrees Cel gjdsussqadg! M5' for chemical 15 ionization nmass speghikasodtys €d"
for equival ent or equivalents, "g" for gramor grans, "h" for hour or
hours, "mg" for mlligramor mlligrans, "nL" for mlliliter or
mlliliters,, "mmol" faor mllimlar,, "M for nola "mn", for_mnyte or

i nut es, s p-HRYR ?%r%ﬁ%—ﬁﬁ%s‘ﬁ’l %‘ nFEtacF}}g’S%“enH\ﬁ q,%:rkeq:one- s

di met hyl f or nggh dene 98 cdiverdedd td itHeuan@eestiG2ae] fyr&X6IP Sode ring
Preparation of 3-(4-netho Qhen | )-5-{.acet am_do)i mgeﬁg’l 2 25l .

] pyr azol - 4- BRECER, 17185 (HG Salk GaRdiE ions) GFFGHIAFREPFETLoMSLY in

3-ni tropht haBeheme 30. A sol ution of dinethyl 3-nitrophthalate (25 g, 105
nmol ) in nethanol (100 nL) was treated with 5% Pd/C (2.5 g) 38 5 and
hydr ogenated on a Parr Shaker at 50 psi for 2 h. The solution was filtered
(Celite)l0the filtrate collected and the solvent renoved at reduced
pressure. The residue was dissolved in acetic anhydride (20 nL) treated

with pyridine (0.05n) and heated toS§HE’["Er?]C for 1 mn. The reaction was
10 cooled and stirred at 25[err]C for 2 h. The solvent was renoved at

reduced pressure @and the residue recrystallized r et hanol to Y§Pg¢e

product as a Wnij%sol id ( t, NaBEQ etoAP 104- 10Y|[er]f] C, C MS - 7

for (Jerr]H ergi & 1 mz_m_d,%z. ) 1ysi§' caI

Cerr]Herr] err]: C S7. 3ki=c, PRy 15 N 5.58; found: C, BR\6

5.29; N, 5. 77(R’§E|§J? a?yl Synt hesis of triketone 11 from 2.
» » 6a

o]
or heteroaryf)
_ 02 Hz2
AcOH, EtaN reduction
R' r!
o o}
6b 6¢
z/l R i H RJ\ H
RY “x é:?_{ HzNNH 2 1
———— ——
; S
R N ~NH
(o]
6d 6e

Another method for preparing the triketones 6 of Scheme
2 employs the condensation of a 1,3-diketone 6a with 3-

15 nitrophthalic anhydride as described in Rotberg and Oshkaya,
Zh. Organ. Khim. 8:84-87, 1972; Zh. Organ. Khim. 9:2548-
2550, 1973, the contents of which are hereby incorporated
herein by reference. The 1,3-diketones, when not
commercially available can be readily prepared by one

20 skilled in the art by the acetylation or
trifluoroacetylation of the requisite methyl ketone, R'COCH,.
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A solution of 2 (1 g, 4.0 mol) in dry DM (2 nL) 20 was treated with

sodi um hydri d"ev&@ , 60% suspension in oil, 0.4 mmol) in onechP@kdddRBLe
After 1 h, 4- net%oxyacetophenone (0.6 g, 4.0 mol) was added in one
‘portion and the reaction heated to 90 [err]C. A second portion of sodium
hydride (0.1p n ng.t

exot herm c reag%?cg‘g&%lusoﬁ%%gggg n.lu.grg %1?]:9%12%01 %E)e\e?%agﬂ ?ggn%agccg

to 25 [err]C, dbéLﬁd&fbr&p]Imhsh\sat en éZGaﬂie}tyeﬁm&qtsed.wluﬁlﬁgOé\atélglaL) and
t he aqueous ph . i N HC
to pH 2 and theﬁg?%gd%&a% 3’% I%F?ﬂgﬁg%lggcr s a |§%jt°$o%h§mgf%égd fhanol .
gave the deS|red0$ﬂxtnnnsanpratyeﬁtm@ﬂ%oWith(chBR;r&ﬁmﬂﬁnSanEEVﬂ gush as

[err]C CIMS n gogfihek' é&ﬁHEanE%rBkkgﬁéﬁﬁéﬁlf%ﬂﬂorfﬁg3 %@%%eqﬁ@ﬁﬁﬂy3§§e1022

Analysis calc'd for (Jerr]Herr]NJ err C H, N, 4. f ound:
C, 67.87, HO 4, 39iljpe agambesrppvar %%'f%e%h% “indens (@ el YZAZSHI AT 1 on

of 11 (0.2 g Op ) Y ate
(0.1, 1.8 maisanes itk 5%%9%5%‘%@ e R B
stirred for 2 49igh wa@a@t iaen nﬁgréb@qiear%l%ﬂ[yém &chsBet Be product 39
S collected as a yellow solid (0.1 g, 50%. np 268 [err]C, CIM5S me calc'd
for CJerr] HL6N303: 334.1192, found: 334.1168: Anal ysis calc'd for
Cerr]JHerr]Nerr]derr]: C, 68.46; H, 4%‘3‘“& 12. 61, éound C, 68.81; H,
4.39; N, 12.45. 10 Exarrpl e Preparati on of

3- (4- met hoxyphenyl ) -5- (chl oroacet am do) || ndeno[l - C] &-4 one [err] 15
co
o

Step 1. Synthesis of 13pgfrom 12.

0 Me

base

N
2 7

——y
\Y

15
Another method for making the indeno(l,2-c]lpyrazol-4-
one ring system is shown in Scheme 4. Dimethyl hydrazine was
reacted with 3-acetylpyridine with no solvent to give the
hydrazone 7. This was treated in a similar fashion as

20 described in Scheme 1 to give the desired intermediate 8.

Additional means of preparing similar intermediates are
known to one skilled in the art as described in Rappoport,
J. Org. Chem. 49:2948-2953, 1984, the contents of which are

hereby incorporated herein by reference. This intermediate
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A suspension of 12 (1.0 g, 3.0 mml) in MeOH (10 nL) was treated with conc.
HO (1 nm) Wbds ed to reflux. 20 After 2 h, the reactio d and
t he product V\/as9/co | ected as a greenish solid (0.7 g, 81%. r} g lllfr]c

CIMsS me calc'd for Jerr]Herr]Nerr]err]: 292.1086, found 292. 1080;

Anal ysi s alcdfor rrlH e err err]. C 69.85; H 4.83; N, 14. 37,
f ound: 5C69 "R, © l%%é"}lrﬁ[“ Lg% g"-qé{l‘éﬁ bn =z simLkds Ashicn \ash 13. A
suspensi on odiea&:(mﬁrng; Sehememinl ) in dioxane (2 nL) was treated W|th

aqueous sat. NaHGQer % dsagg ql'[eor%]q%gﬁyzl. éOwgiﬁ_Or e "%30 Hﬁ%

mol ). The reactlon was Irred
reacti on was' ‘é’ébm%dthﬁo@PéAOWhﬂs Q?ScrlPtlﬂaﬁeIOf( zemryplm r eobedimgnts

Et OAc (10 mozhléﬂaeaeéggawenl em:&r mﬁ&iozﬂrwdtﬁéfﬁqv%&bna%& here

sol ventd_?ermved at re&i g%ﬁjge The.solid residue was recrystallized
from Et & t o"gF %f “H' V88 SWEEsPEd (9 ny, 35%. np 274 [err]C
CIMs me calc'd for C[err]H[err]N[err]CIerr]CI 368. 0802, found: 10

368.0818. Exanple Il Preparation of 3 HRihoxyphenyl ) - 5-
(cycl opropyl am do)i ndeno[ 1, 2-c] p razo%l'-—x%i‘gn'e*%S Prepared in a simlar

fashion as descri #ﬁa@@ﬁpll’@eldl igsithg Eyemppespyracdefined/asi de as the

starting n’&t €61 Bbws NP 48O A rdgrﬁs'\/@e'ﬂsﬁuﬁa' scimEor for chem:.cal

C[err]H[ N%err% err‘%ﬁﬁéG 48, found: 360,1330. 20 Fx

Pr epar at n bPn 5 osgopy eq" for equivalent or
equivalents, "g" for gram or grams, "h" for hour or hours,
"mg" for milligram or milligrams, "mL" for milliliter or
milliliters, "mmol" for millimolar, "M" for molar, "min" for
minute or minutes, "p-TsOH" for para-toluenesulphonic acid,

20 "DMF" for dimethylformamide, and "TFA" for trifluoroacetic
acid.

Example I
Preparation of 3-(4-methoxyphenyl)-5-(acetamido)indenol([l,2-

25 clpyrazol-4-one

o}

’ o}
NO2 )LNH /l‘\@\
@EWW’ 1. Hy, PA/C ij[com OMe
———————a
COMe  2- A0, pyr. — base

[o] V.
H,NNH, O. Q
—————————t——— 9
§

Step 1. Synthesis of 2 from dimethyl 3-nitrophthalate.
30

A solution of dimethyl 3-nitrophthalate (25 g, 105
mmol) in methanol (100 mL) was treated with 5% Pd/C (2.5 g)
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(i sopropyl am do)i ndeno[ 1, 2-c] pyrazol - 4-one 25 Prepared in a simlar

fashion as desgfd fpflsdsor exanple Il using isopropyl acetyl chl opcriesamstise
starting material. np 288 [err]C, CIMs me calc'd for

Cerr]Herr]Nerr](ferr]: 362.1505, found: 362.1535. 30

EXx le V P

oyt asol - 4 ohe it Psfeadidded T B RS Whdrer (& BY BRCRUT R nE, o
|1 using propi oBgluehenrvare Hisltaredst(gelihg) mathe i Ziltnasre2gpllected; amiNG

me calc' d for @ﬁ@rédaﬂéﬁﬁ]ﬂxﬂwédqa%r E:laduéé@ ;;éé@suéé)urme %%laaé%agxaﬁp' e
VI 41 [ epar atji on. of 3 net hoxyphenyl

)
(cycl opent yl am ‘abﬁ?‘ﬁﬁ‘é‘ﬁ%[ﬁn AT dyi ﬁe(f'b? é&"ﬁ%’fe&l ﬁlﬁ'PI BYridineon
as descri bed foKo etmmp) eathd hesategl ¢yclsopeat ﬁbﬁcetmdn Chiley rdactiohhRas

agni a?erlﬁ%[err errl?@ %’gﬁr’[fg%f]t 8%3@0%5 ﬁLal d oq'Velne Ypp removed

Preparati on of gt(neﬂggg@xgggﬁﬁgnq.a@d the residue recrystalllzed from

(cycl obutyl an de&wﬂsm&é 1+d paﬁ@r@%dﬂcensspaem{@éi écn_l% Siz2q] L_;ar 7B§§
as described for_exanple usi ng, Cycl obutyl acetyl chloride as arttng

material . np 29¥%¢et? CCI Ww@/ecaaé%df ?rcszﬁqﬂ%rrﬂﬁ&woﬁj?@[ ef—P]md
374. 1505, found; % 8§g4 l@(éggﬁlce Vﬂ,g %?I?fﬁzl@éﬂ] ons, ofs
) (ph

3-(4- et hoxypheny en acet am do pyrazol né 35
N, 58 found: C, 57.67; H, 5.29; N, 5.77.

Step 2. Synthesis of triketone 11 from 2.

A solution of 2 (1 g, 4.0 mmol) in dry DMF (2 mL)

20 was treated with sodium hydride (0.15 g, 60% suspension in
0il, 0.4 mmol) in one portion. After 1 h, 4-
methoxyacetophenone (0.6 g, 4.0 mmol) was added in one
portion and the reaction heated to 90 °C. A second portion
of sodium hydride (0.15 g, 60% suspension in oil, 0.4 mmol)

25 was added and the exothermic reaction turns deep red. After
20 min, the reaction was cooled to 25 °C, diluted with water
(20 mL) , extracted with EtOAc (10 mL) and the aqueous phase
separated. The agueous phase was acidified with 2 N HCl to
pPH 2 and the crude product collected. Recrystalization with

30 ethanol gave the desired product as a yellow solid (0.4 g,
30%). mp 174-175 °C; CIMS m/e calc'd for C19H1gNOs:

338.1028, found 338.1022; Analysis calc'd for C1gH15NO5: C,
67.65; H, 4.48; N, 4.15; found: C, 67.87; H, 4.29; N, 3.99.

35 Step 3. Synthesis of 12 from 11.

A solution of 11 (0.2 g, 0.6 mmol) in EtOH (5 mL) was

treated with hydrazine hydrate (0.1 mL, 1.8 mmol) and p-TsOH
(3 mg). The reaction was heated to reflux and stirred for 2
40 h. The reaction was cooled to 25 °C and the product
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Prepared in a simlar fashion as described for exanple Il usi ng

phenyl acety. Js@dpgde as the starting material. np 280 [err

calc'd for r]H?err]N[err]qerr] 410. 1505, found: 410.1 3 30 Exarrple
| X Preparation of 3-(4-nethoxyphenyl)-5-(butylam do)indeno[1, 2-

c] pyrazo ed | mlar_f Shl on_as scribed for
exanpl e |lISI u&ﬁﬁé%gﬁﬁyﬁ c}ﬁ?gf?vﬂe %#sl tha?'t |5rPg% rre &Y |2§I ?fp Egys [err] C
Cl M5 m e calm/el ckdc '@ for] Eﬁgﬂxé%@sr]ﬂ@.r]rl]%,sa‘:btﬁﬁn5 33kounds;362. 1500. 42
5 X P t

3- (4 et hoxmﬁl)s gaeelld forEé]_&?156N3O3re€ar6a |on ?—I, 4.54; N, 12.61;

chl or ophenylfjcaget:am, dggi, ageng[ 14 23¢] py/ ag;qugl one Prepar ed in a sinilar
fashi on as descri bed for exanple 10 Il using 4- chlorophenylacetyl chl ori de
as the starting material. np 238 [err]C, CIMs me calc'd for
Clerr]HR@rr]N[err]err]d: 444.1115Exémphel: T144. 1110. Exanple Xi 15
Preparation of 3-(4-nethox

henyl ) - 5-
][ret pryphenél )ac_e':)a?g ?%%ﬂf[ Qﬂ EN (ﬁ‘fmetl?gﬂEhPEKﬁ&réd i nI a ﬁ: m | gr
ashi on as descri be c chl ori de as
the starting 20 materlg{ iﬁoe)rrﬁ og'llr\T/E m‘??&& ?Bxdaf §Ir1¥'

Cerr]Herr]Nerr]Jerr]: 440. 1610 found 440. 1620. Exanple Xl |
Preparation of 3-(4-nethoxyphenyl)-5-((4- 25
net hoxyphenyl ) acet am dp) i ndeno[ 1, 2- c] pyr azol - 4- ongthroepar edow a simlar

fashi on as descri bed “f oy ex>arrp
conec. HCl O’

O \
. 3
MeOH, reflux N-—NH

N‘NH

1
12 3

O 7
chloroacetyl chloride, y Q
- N

NaHCO;, dioxane

15
Step 1. Synthesis of 13 from 12.

A suspension of 12 (1.0 g, 3.0 mmol) in MeOH (10 mL)

was treated with conc. HCl (1 mL) and heated to reflux.

20 After 2 h, the reaction was cooled and the product was
collected as a greenish solid (0.7 g, 81%). wp 273 °C; CIMS
m/e calc'd for C17H14N3032: 292.1086, found: 292.1080;
Analysis calc'd for C17H13N302: C, 69.85; H, 4.83; N, 14.37;
found: C, 69.99; H, 4.59; N, 14.44.

25

Step 2. Synthesis of 14 from 13.

A suspension of 13 (20 mg, 0.07 mmol) in dioxane (2 mL)
was treated with aqueous sat. NaHCO3 (1 mL) and chloroacetyl

30 chloride (30 mL, 0.21 mmol). The reaction was heated to 50
°C and stirred for 2 h. The reaction was cooled, poured into
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I I using 4-nethoxyphenyl acetyl chloride as the starting material. np 280
[err]C, CI M5 niwpgadasesd for Clerr]HerrINerr]Qerr]: 30 440. 1p¢usésrsers:
440. 1630. Exanple XilI1 Preparation of 3-(4-nethoxyphenyl)-5-((3, 4-

di et hoxyphenyl ) acet am do) i ndeno[ 1, 2-c] pyrazol -4-one 35 Prepared in a

simlar fashsonyasedesgribpd dairecaPhachl UBARY (Bo 4uth MBIROBHAGHY! acet yl
chloride as the,startin ma!'g?%gl % r&> >300 5err%C; CI%nie calc'd for .
Clerr]Herr] N[e}F}'a:eF???rﬁ 1) Araed dMggO4d7and75he spylvents remaysdeak) v
grep?Latloﬂ Oflieﬁﬂféﬂtgﬁég@@ﬁ@yh?m5skﬂ3d5resﬁd2e was %fcrystaﬁ%ized fgom

i met hoxypheny m do)indeno[ 1, 2-c] pyrazol - 4- one 1 repared-in a
simlar fashi on)Egg)ﬁdggc??” Bd- %rg’@é‘wﬁ &5 B MgH@Wf%llJ(ﬂ i Wy&ﬁ%ﬁyl et yl
chl oride as the23garCingInatese adalarp I CepH] EN3G3NE: dés a0 ,d fodhd :
Clerr]Herr] N err%%err]: 470. 1716, found: 470.1739. 15

Exampl e XV B? epdfirPBh8of 3- (2- met hoxyphenyl)-5- (acet ani do) i ndeno[ 1, 2-
c] pyrazol -4-one Prepared in a simlar fashion as descri bed for exanple 20 I
usi ng 2- et hoxyacet ophenone as the star]ti}i‘%{rat jal. nmp 276 [err]C, C M
me calc'd for err]Herr]Nerr]derr]" “9192° found: 334.11609. Exanpl e
XVl 25 Pr epar at ipglepaira8iba, £ d3 D4 heeHgpHehy2) -5-

(acet am do) i ndeno[ 1, 2-c] pyrazol -4-one Prepared in a sim/lar fashion as
descri bed for exanple (cyclopropylamido) indeno([l,2-c]lpyrazol-4-one

15
Prepared in a similar fashion as described for example
II using cyclopropylacetyl chloride as the starting
material. mp 289 °C; CIMS m/e calc'd for C21H18N303:
360.1348, found: 360.1330.
20
Example IV
Preparation of 3-(4-methoxyphenyl)-5-
(isopropylamido) indeno([l,2-c]lpyrazol-4-one
25 Prepared in a similar fashion as described for example
IT using isopropylacetyl chloride as the starting material.
mp 288 °C; CIMS m/e calc'd for C1HpoN303: 362.1505, found:
362.1535,
30 Example V

Preparation of 3-(4-methoxyphenyl) -5- (ethylamido) indeno(l,2-

clpyrazol-4-one

Prepared in a similar fashion as described for example
35 II using propionyl chloride as the starting material. mp 287
°C; CIMS m/e calc'd for CppH1gN303: 348.1348, found:

348.1313.

Example VI
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| using 3, 4-di net hoxyacet ophenone as the starting material. 30 np >300

[err]C C '5'§| c'dfor CJerrJHerr]Nerr]Qerr]: 364. 1%%(7“”5‘9%&%
364. 1288. &émnﬁfse |1 Preparation of 3-(4-methoxyphenyl)-5-((3,4- 35

et hyl enedi oxyphenyl ) acet am do) i ndeno[ 1, 2- c] pyrazol - 4-one 44 [err] Step

1. Synthgsis of 15 from11. A suspension of 5 14.8_ mmol) in MeOH (50
m) was 10 treated wit F e ?ﬁ:a.‘t °(r€ 3rrir})4 aﬁ‘%}‘ﬁé‘lﬂ’gﬁ“%’ﬁﬂ ux. After
stirring for 2 h, theyclepenePlunsdePOhasnsd 01 02 {erghiazd 4 amedr oduct
collected as a yellow solid (4.2 g, 96%9. nmp 173 [err]C, CIMS me calc'd

for Jerr]Herr]NJerr]: 296.0923, Found: 296.0901. 15 Step.2. Synthesis
of 16 from 15. Apiepneed 9n af siRi{dP FlshfoR) ladmMBldcrdibedr n@xatplle) Was
treated with _NaH erré(] &Onﬁand éhe fCId chl ori de of .

(3, 4- et hyl edt FETPOPSELYLBCSEYY FRT PR PR &S HF Y the acid in
a benzene: t mayegiaihl aip @874 °t; nCIMBr /8t chlc [ &rfdC dpyHIANBOy:enovi ng t he
vol atil e conponents at_ reduced pressure, and using the crude acid chloride
wi t hout fur t3&- 386G f ifex %N P88 FAE2Peact i on was heated to 50 [err]C and
stirred for 2 h. The reaction was cool ed, poured into water (4 niL), 25

extracted with EtOAc (10 nlL), dried é}%ﬂeryﬂ# filtered and concentrat ed.
The crude tri ketone was suspended in ? ), treated with hydrazine

hydrate (0.05 L) and ppFephiridism)cfnl M&é@p&hﬁl-kor 2 h. The

reaction was cooled to O [err]C and the product filtered to give a yellow
solid (855 30 ng, 20¢ycleputplanide)Bnders Ms dvcd pyalagod -Roone
CerrJ]Herr]NerrJJerr]: 454.1403, Found: 454.1398. 45

Prepared in a similar fashion as described for example
II using cyclobutylacetyl chloride as the starting material.
mp 297 °C; CIMS m/e calc'd for C22H20N303: 374.1505, found:

20 374.1530.

| Example VIII
Preparation of 3- (4-methoxyphenyl)-5-

{(phenylacetamido) indeno{l,2-c]pyrazol-4-one

25
Prepared in a similar fashion as described for example
II using phenylacetyl chloride as the starting material. mp
280 °C; CIMS m/e calc'd for CagHaoN303: 410.1505, found:
410.1533.
30
Example IX
Preparation of 3-(4-methoxyphenyl)-5- (butylamido)indeno{l,2-
clpyrazol-4-one
35 Prepared in a similar fashion as described for example

II using butyryl chloride as the starting material. mp 282
°C; CIMS m/e calc'd for Cz31H20N303: 362.1505, found:

362.1500.
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5 Exanpl e XVIII1 Preparation of

3-(4- dlnethoxygnﬁﬁ lidggS- ((3- thiophene)acetam do)indeno[ 1, 2- c] pgrras®ioséicone
Prepared in a simlar fashion as described for exanple 10 XVI1 using the
acid chloride of 3-thiopheneacetic acid as the starting material. np 293
[err]C CIMg me calc'd for C[err]H[errk Qeerr]S: 416. 1069, found:

416. 1088. Exanple Xl X 15 Prepara |on of

3- (4- met hoxyphenyl ) - 5- ((Preparation of 3-(4-methoxyphenyl)-5-{(4-

met hoxyphenyl ) acet am do) i ndeno[ 1, 2- c] pyrazol -4-one Prepared in a simlar
fashi on as descrlbedchb¢r@9kﬁﬁﬂkiEﬂﬂthG§Phénﬁﬁ§°é%fﬂ‘ {%Iﬁﬁ%ﬁi -one

2- met hoxyphenyl acetic acid 20 as the starting material. np 255 Jerr]C, CI M
me calc'd for C26H22N304: 440. 1610, found: 440.1622. Exanpl e XX
Preparation of 3-(4-Bnsphacedphsng| $imilgl fastp®n as described for example

di chl or Ophﬁgag'szzr?f %’I%gd(l)-'c%qg?{a aﬁﬁf&@é’t{ﬁ%m‘bﬂ% Brseﬁﬁéegtbftﬁn§' m | ar

fashi on as exa usin acid chloride
3, 4- di chl or ophemtiariad; - c“&’c?aaa§ci heldg eﬂ’ff? R yfeCefoR C2ﬁ§12§§°P%}r] C. CIMB
me calc'd 30 f rd ] LLNLgg T rr]Clerr]: 478.0725, found:
478. 0744. Exa fﬂ4§%§iﬁﬁr2%§%gtl%§£0%££@(4 met hoxyphenyl ) -5-((2, 4-
di chl or ophenyl ) acet am do) i ndeno[ 1, 2- c] pyrazol -4-one 35 Prepared in a
simlar fashion as described for exanpl gxanle Ut ng the aC|d chl ori de of
2, 4-di chl orophenyl acetic 46
15 Preparation of 3- (4-methoxyphenyl) -5-((3-

methoxyphenyl) acetamido) indeno{1l,2-clpyrazol-4-one

Prepared in a similar fashion as described for example
ITI using 3-methoxyphenylacetyl chloride as the starting
20 material. mp >300 °C; CIMS m/e calc'd for CgH22N304:

440.1610, found: 440.1620.

Example XII
Preparation of 3-(4-methoxyphenyl)-5-((4-
25 methoxyphenyl) acetamido) indeno[1,2-c]lpyrazol-4-one

Prepared in a similar fashion as described for example
II using 4-methoxyphenylacetyl chloride as the starting
material. mp 280 °C; CIMS m/e calc'd for CzgH22N304:

30 440.1610, found: 440.1630.

Example XIII
Preparation of 3-(4-methoxyphenyl)-5-((3,4-
dimethoxyphenyl)acetamido) indeno[1,2-c]pyrazol-4-one
35

Prepared in a similar fashion as described for example
II using 3,4-dimethoxyphenylacetyl chloride as the starting
material. mp >300 °C; CIMS m/e calc'd for C37H24N305:
470.1716, found: 470.1731.
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5 acid as the starting material. np 286 [err]C, CIM5S nle calc'd for

Cerr]Herr Q% err]Cerr]: 478.0725, found: 478.0734. I
Prepar at i on%ﬁyg og_ met hoxyphenyl )-5-((2- 10 PRS0ty

chl orophenyl ) acet am do) i ndeno[ 1, 2- c] pyrazol -4-one Prepared in a simlar
fashion as described for exanple XVII using the acid chloride of

2-chl orophenyl acetic acid as the starting material. np 300 [err]C, CIMS nle
calc'd for 15 derr]Herr]Nerr]J eFxample WV 1115, found: 444.1111.
Exanmple XXI'11 Preparati : 3= (4=net hpx enyl )- 5-

‘(am noacet am do).i nde%%[e%,gf-gg]%?r é‘zfo Egoﬁ{n%%%‘ﬂym T'éu's(p(@r‘ls?i‘on'o‘f 14 (15
ng, 0.04 nmol) idishethbxyphdnyVascdtAdidr] iwdehoto)e-cNleasdh (dndl) .
placed in a sealed tube 25 and heated to 80 [errfC for 3 h. The reaction
was cool ed and the solvent renoved at reduced pressure. The residue was

recrystald i zed frwﬁsﬁﬁa tpnm\ﬁrﬁin%rprfg@u%naasadxs&g%a of %%%62%-
np >300 [errilg; d E")T alc'.d for ﬁiﬁrc] H&f_elrrLNger,r] err]: 363. 1457,
Found: 363.1431%89 ﬁiff’é“%tfw{?g& e&¥ L oFR4oTAde et s okl ey ing (( 2-
hydr oxyet hy| hatericsl.e trapn 2109 | Y@ie@IMB, /@ prlazal £4ro087H74N105:

Prepared in a_sim]l arséashi on as described for example XXII1 using

hydr oxyl ami ne?&st {4 stHRdnd Haxter3%l . np 243 [err]C, CIMS me calc'd for
CerrJHerr]Nerr]derr]: 393.1563, found: 393.1539. 10

Exanpl e XV Example XV

Preparation of 3-(2-methoxyphenyl) -5- (acetamido)indeno(1,2-

clpyrazol-4-one

Prepared in a similar fashion as described for example
20 I using 2-methoxyacetophenone as the starting material. mp
276 °C; CIMS m/e calc'd for C19H1gN303: 334.1192, found:

334.1169. .

Example XVI
25 Preparation of 3-(3,4-dimethoxyphenyl) -5-

(acetamido) indeno[1,2-c]l pyrazol-4-one

Prepared in a similar fashion as described for example
I using 3,4-dimethoxyacetophenone as the starting material.
30 mp >300 °C; CIMS m/e calc'd for CoH1gN304: 364.1297, found:

364.1288.

Example XVII
Preparation of 3-(4-methoxyphenyl)-5-((3,4-
35 ethylenedioxyphenyl)acetamido) indeno[1,2-c]lpyrazol-4-one
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Preparati on of 3-(4-nethoxyphenyl)-5-(N N

di met hyl am noa%;y;gﬁ{g)l ndeno[ 1, 2-c] pyrazol - 4-one Prepared i n acpig8edo8616
fashi on as described for exanple 15 XXIII using dinmethylam ne as the
starting material. nmp 279 [err]C, CIMs me calc'd for
Cerr]Herr]Nerr]derr]:e377.1614, edsound: 377. 1640. Exanple Yoyl 20
Preparation of 3-(4- nethpkxphenyl
(pi perazi nyl acet ami do) i ndeno[ 1; 2
fashi on as described for ¢ =¥

material. np 277 [err]C 23~ Md»me calc d for C eNxAH
418. 1879, found: 418.1899. EanpIe XXVI'| Preparation of o
3- (4- met hoxyphenyl ) - 5- (4- u 18 '
met hyl pi per azi nyl acet am do) mj c] p@/ I -4 one 30 Prepared in a
similar fashion as descrlb ' i

the starting material. INB n e cg ‘
C[err]H[err]N[err]C{err] 143@w@03®umiound 432. 20 EXAnpl e XXVI |
Preparation of 3-(4-netho yﬁﬁ’%’ﬁyf‘f ‘52 (2- N N

hydr oxyet hyl% pi per azi nyI acet am do) i ndeno[ 1, 2-c] pyraz¥ - 4- one 48 5
Prepared in a simlar'fashion as described for exanple XXIl1 using

4- hydr oxyet hyl pi [ | %%E% arti rial. np >300 [err]C, CIMS me
calc'd for C[er??%ﬁé%r] er%]ig 1g°@35 found: 462.2128. 10
Exanpl e XXI X Preparatlon of (4_nethoxypheny|)-5-

e starting

]N[err]qerr]:.

A suspension of 11 (5 g, 14.8 mmol) in MeOH (50 mL) was

10 treated with conc. HCl (3 mL) and heated to reflux. After
stirring for 2 h, the reaction was cooled to 0 °C and the
product collected as a yellow solid (4.2 g, 96%). mp 173 °C;
CIMS m/e calc'd for C17H14NO4: 296.0923, Found: 296.0901.

15 Step 2. Synthesis of 16 from 15.

A suspension of 15 (20 mg, 0.07 mmol) in acetone (2 mL)
was treated with NaHCO3 (10 mg) and the acid chloride of
(3,4-methylenedioxyphenyl)acetic acid (prepared by heating

20 the acid in a benzene:thionyl chloride 4:1 mixture at 50 °C
for 2 h, removing the volatile components at reduced
pressure, and using the crude acid chloride without further
purification). The reaction was heated to 50 °C and stirred
for 2 h. The reaction was cooled, poured into water (4 mL),

25 extracted with EtOAc (10 mL), dried (MgSO4), filtered and
concentrated. The crude triketone was suspended in EtOH (2
mL), treated with hydrazine hydrate (0.05 mL) and p-TsOH (1
mg) and heated to reflux for 2 h. The reaction was cooled to
0 °C and the product filtered to give a yellow solid (6.5

30 mg, 20%). mp 297 °C; CIMS m/e calc'd for CogHz0N305:

454,1403, Found: 454.1398.
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(pi peridi nyl acet am do) i ndeno[ 1, 2-c] pyrazol -4-one Prepared in a simlar
fashion as desdrihigd for exanple 15 XXII1 using piperidine g @Ioﬁ?@l’tl ng
material. nmp 291 [err]C, CIMs nmfe calc'd for C[err]H[err]N[errf‘} err
417.1927, found: 417.1955. Exanple XXX Preparation of

3- (4-met poxyphenyl ) -5-(4- 20

ami nomnet hyl pi peri di nyl acet ani do) i nc?éﬁ%?iez?‘é'fﬁr azol -4-one Prepared in a

simlar fashion as dﬁﬁﬁﬁdm&proiew-ﬂthhbx?ﬁhaﬂyl) -5-((3-
4- am nonet hyl pi peri dine as the startlgg materi a >300 [err]C CIMS me
Il

calc'd for (err] Ht&dcpheae) pcptamido dqn@[m@-zclmmlmmaes Exanpl e
XXXI Preparation of 3-(4-nmethoxyphenyl)-5- .

(et hyl am noacet am do) i ndeno[ 1, 2- c] pyrazol - 4- one 30 Prepared in a simlar

f ashi on as descr iPrepaired énaarp*sémk}(arl fashibon eashydestinmidens fide es:tamptlleng

gg; eﬂgi‘% F‘S‘Jﬁ?o d?.?;i;@]lgﬁ%@d%ﬁlsﬂae dofos._ éﬁf&ﬁﬂéﬂe%%:ﬁcera{fj@;i

Prepar at i on ¥ StEXLiBohBRYBRARY)MB-293 °C; CIMS m/e calc'd for

(t hi onor phol d n [1 py one 49 5 - Prepared
ina siml ardégﬂg%&%%ﬁ?s g)élgcfd"lﬁgg g“ﬁéxa%%l%oiggﬁ usi ng thi onorphol i ne as
the starting material. np 298 [err]C, C I\/IS nl e calc d for
Clerr]Herr]Nerr]o[err]S: 435.1491,pf , 30 1477. 10

Exanpl e XXXI'I'l Preparation of 3-(4-net yphenyl ) - 5-

(mor pholitbnyl acet am dopreperetior-«f B+ ti-atethoxyphengpar6d ((R-a sim | ar
fashion as described for exanple 15 XXI| I usi n? m)rphol I ne as the starting
material . np 295an#F?@phenyl)acetamldo)1ndeno 1,2-clpyrazol-4-one

Prepared in a similar fashion as described for example
XVII using the acid chloride of 2-methoxyphenylacetic acid
20 as the starting material. mp 255 °C; CIMS m/e calc'd for

C26H22N304: 440.1610, found: 440.1622.

Example XX
Preparation of 3-(4-methoxyphenyl)-5-((3,4-
25 dichlorophenyl) acetamido) indeno[1,2-c]pyrazol-4-one

Prepared in a similar fashion as described for example
XVII using the acid chloride of 3,4-dichlorophenylacetic
acid as the starting material. mp 299 °C; CIMS m/e calc'd

30 for C5H31gN303Cly: 478.0725, found: 478.0744.

Example XXI
Preparation of 3-(4-methoxyphenyl)-5-((2,4-
dichlorophenyl) acetamido) indeno(l,2-clpyrazol-4-one
35 '

Prepared in a similar fashion as described for example
XVII using the acid chloride of 2,4-dichlorophenylacetic
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CCMs mfe calc'd for (Jerr]Herr]Nerr](err]: 419.1719, found: 419.1744.

Exanpl e XXXI V Qipsvdasdsi on of 3- (4- met hoxyphenyl )-5- 20 PCT/US99/08616
(pyrrolidinylacetan do)indeno[ 1, 2-c] pyrazol -4-one Prepared in a simlar
fashi on as described for exanple XX Il usi ng pyyrolidine as the starting

3031770, {ound Ho39 FE SRrEiaratssaat pBh At it Gros m/k ealéla

3- (4- et hoxyphefost JesHrEN303Cl2: 478.0725, found: 478.0734,
pyridi nyl am nonet hyl acet am do) i ndeno[ 1, 2- c] pyr azol - 4-one 30 Pr epar ed

in a simlar fashion as described for exarrpl e XXl u5| ng

“4-ami nonet hyl pyridine as the starting gﬁgﬁ%]_@|xxf@ >300 [err]C, CIMS nle
calc'd for Jerr]Herr]Nerr]err]: 440.1 found: 440.1762. 35
Exanpl e XXXVI Preparati oﬁrepaaatﬂommcﬁcyﬂmwmpxﬁpbéuyl) -5-((2-

uspensi on 15 18°( 10EA3C B RRLRS &S ) Kalenp 1Ty e et Sl ¢

suspensi on 0

aqugous sat. thKIIerr] (0.5 nL) and acetyl chloride (0.01 nL) and heated
cool ed, poured into water

at 50 [err]C for %The?diactlon 10. wa (5
n), extracted with ™) sipflap, faghion Afdessgabstedor jexample
(MySO err]) andX¥¥e wuingrtther erddedhabvriddustd -pﬂﬁ&ﬁ:wpe;l I en}tnacéesg d&é@ld\laé;s
tallized { i e o to W _S ny,
6705 . 266 [ o] Ui BesEiale BROYE P SN/ Rl £85 "

467.1719, RAsundcoSHloN:E(3{T] EmaupllalxXX‘f/bﬁnd 444.1111.

Example XXIIT
Preparation of 3-(4-methoxyphenyl)-5-

(amincacetamido) indeno[1,2-c]lpyrazol-4-one

20
o

0
Ct 0!
\)LNH o Mo nan L OMe
Cﬁ 0

O. = conc. NH (©OH, EtOH

NN "

N sealed tube \ —NH
14 17

A suspension of 14 (15 mg, 0.04 mmol) in EtOH (1 mL)

was treated with conc. NH4O0H (1 mL), placed in a sealed tube
25 and heated to 80 °C for 3 h. The reaction was cooled and the

solvent removed at reduced pressure. The residue was
recrystallized from EtOH to give the product as a yellow
solid (9 mg, 62%). mp >300 °C; CIMS m/e calc'd for

C20H19N403: 363.1457, Found: 363.1431.
30

Example XXIV
Preparation of 3-(4-methoxyphenyl)-5-((2-
hydroxyethyl)amincacetamido)indeno[1,2-c]pyrazol-4-one
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Preparati on of 3-(4-nethoxyphenyl)-5-((4- nethoxycarbonyl am nophenyl)
acet am do) i ndeno[ 1, 2- c] pyrazol - 4- one pRrRRS4/Gd1d N 2
simlar fashi ogr?’sglz'sosdescri bed for exanple XXXI1 using nethyl chloroformate as
the starting material. np 257 [err]C, CIMS nfe calc'd for ‘
Clerr]Herr]Nerr](err]: 483.1668, found: 25 483.1633. Exanple XXXVII I

Pr epar at i%on of 3- nggﬁyqqnéppﬁeﬁ}myigr(nghlon as described for examplg

{slm;jnom[%‘?L hgl Cimbmwﬁfﬂdf@Qﬁ*ﬁfgﬁyhaﬁ@géﬂhdoi:h_ao_stl:arting material. mp 243

i ndeno[ 1, 2-c¢ r -4, 0ne .Prepared in_.a sipila n as _described for
exanpl e XX 1 I8én%6%<ﬁ/le- lfﬁlﬁd%c%f’& 83&&?9‘@4§1ﬁr0§?%2f£¢1% c LE:I_?CFNH[ err]OH as
the startingzgategdqs. np 228 [err]C. CIM5s nfe calc'd for 35 [err].:

482. 1828, found: 482.1844. 51 5 Exanpl e XXXI X Preparation of

3- (4- et hoxyphenyl ) -5-((4-N, N

di et hyliom nonet hyl car bonyl am nophengkamské aXXvio)

i ndeno[ 1, 2-c] pyrazol -4-one 10 Prepared in a_simlar fashi ﬁ as descri bed

for exanple XX |11 andP¥eBa¥atiam B -dhoHetberyeheayidasat-Br net hyl amine
th tarti el > ; ' :

510. 2141, Tound: | SigesiyIepsite Rl as bt £ SR dedinis LR

3- (4- met hoxyphenyl) - 5- ((4- azi dophenyl ) acetam do)i ndeno[ 1, 2- c] pyrazol - 4-one

20 A sol uti Bﬁeﬁgrgé%{wlae Mlar( %%s@bnoa%dgggﬁbé& PAF example

15 XXIII using dimethylamine as the starting material. mp 279
°C; CIMS m/e calc'd for Cp1Hg1N40O3: 377.1614, found:

377.1640.

Example XXVI
20 Preparation of 3- (4-methoxyphenyl) -5-

(piperazinylacetamido) indeno[l,2-c]lpyrazol-4-one

Prepared in a similar fashion as described for example
XXIII using piperazine as the starting material. mp 277 °C;
25 CIMS m/e calc'd for C23H24Ns503: 418.1879, found: 418.1899.

Example XXVII
Preparation of 3- (4-methoxyphenyl) -5-(4-

methylpiperazinylacetamido)indeno[1,2-c]pyrazol-4-one

30
Prepared in a similar fashion as described for example
XXIII using 4-methylpiperizine as the starting material. mp
>300 °C; CIMS m/e calc'd for Ca4H2gN503: 432.2036, found:
432.2030.
35

Example XXVIII
Preparation of 3-(4-methoxyphenyl)-5-(4-(2-
hydroxyethyl)piperazinylacetamido)indeno[1,2-c]lpyrazol-4-one
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(2 m) was treated with 5% pal | adi um on carbon (5 ng) and hydrogentaed at
at mospheri c prqgpsbifsdssi Ng a hydrogen bal oon. After 2 h, the sptptus®vseEs
filtered (Celite), and the solvent renoved at reduced pressure. The residue
was 25 recrystallized fromEOH to give the product as a yellow solid (15

nmg, 789%. g?a>300 [ %%alge% N% N &i ?ughgr fggﬁlcgr?ray :de%%%i%%ﬁgfogogggﬁple

451. 1544, npl e XL repara
3- (4- met hoxypheX¥ITI 5agiug QﬂhYﬂﬂﬂmyﬁth&Dépaﬁi%kﬁﬁrﬁﬁaﬁ@PlszﬂéFéyﬁazol 4-one

Prepared in a sjgila %aia St B RS @eSermBed /bokaBXad i XX, gi§bRY the acid
chl oride of 4- a2|dop enyl acetic acid as 35 the starting material. np

283[err] C, Cl'Mbaste2rélc' fodmnd: [4652.212825. 1614, found: 425.1643. 52 5
Exanpl e XLI| Preparation of 3- (4-nethoxyphenyl) -5- (phenyl carbanoyl)

am noi ndeno [1, 2-c] pyrazol -4-one [err] Step 1. nthesis of 20 from15. A
suspension B 15 (0.5 g, 1. 7 mmol ) in Ferpde FX8&n) 15 was treated with

NaH 0.5 d ph hl heated to 50
lerrIC for 2 h The react: GTRASEREPCRE ot Bl biERy Ta0 1 1€

extracted with EtOAc Qﬂ%&idlﬁf@ﬁm&)Ilmeﬁowpmﬂmawm-ado(d&gsm)
and the solvent renoved at reduced pressure. The residue was 20 suspended
in EtOH (10 nL) and treated with hydrazine hydrate (0.16 nL, 5.1 mml) and

p-TsOH (10 ng). The iy Hf@d“@é aheatnaqatro raehlidX a9disddrinsh fror 2xamplbe

reacti on was cooled to er t he oduct coll ec I.l.ow [i
15 XXIIT u51n r er1 e as %%, gartgng m§é¥¥fa .au¥F299 °8? d

CIMS m/e calc'd for Cp4HasN403: 417.1927, found: 417.1955.

Example XXX
Preparation of 3-(4-methoxyphenyl)-5-(4-
20 aminomethylpiperidinylacetamido) indeno(l,2-c]lpyrazol-4-one

Prepared in a similar fashion as described for example
XXIII using 4-aminomethylpiperidine as the starting
material. mp >300 °C; CIMS m/e calc'd for Cs5H28N503:

25 446.2192, found: 446.2166.

Example XXXI
Preparation of 3-(4-methoxyphenyl)-5-

(ethylaminoacetamido) indeno[1l,2-c]lpyrazol-4-one

30
Prepared in a similar fashion as described for example
XXIII using ethylamine as the starting material. mp 250 °C;
CIMS m/e calc'd for C1H21N403: 377.1614, found: 377.1644.
35 Example XXXII

Preparation of 3-(4-methoxyphenyl)-5-
(thiomorpholinylacetamido) indeno[l,2-c]pyrazol-4-cne
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(0.25 g, 3699 . nmp 195 [err]C, COMs me calc'd for [err]: 25 412.1297,
Found: 412.4,3Q%s43g8eP 2. Synthesis of 21 from 20. 53 5 PCT,Usﬁ,,@giﬁutlon
of 20 (20 ng, 0.05 mmol) in DMSO (2 nL) was treated with aniline (20

nmol ) and dlnethylanlnopyrldlne (1 ng). The m xture was heated to 80 [err]C
for 2 The reagtion S, 00 m oured .into water gﬂ xtractﬁd wth
EOR (15 )t RECBREER: L, 8yl Sat it A8 e tntansor

sol vent renﬁﬂédIausneguthdomwengﬁzne1&&3thananﬁxummg meteydadl.| mped98rom
EtOH to gived.hefpgo t y. | 9 Q [err]C
CIM5s nmle calg d Fﬂé ngr féiiﬁ gﬁ%%%g#n d"'%lrlrgyfz?géégl Woﬁiﬁ

Exanpl e XL| 4B5Radpar.ati on of 3- (4- met hoxyphenyl)-5- .

(but yl car banoyl ) am noi ndeno[ 1, 2-c] pyrazol -4-one Prepared in a sinmlar
fashi on as described for exanple 20 XLII using butyl amne as the starting
materi akt9 np 252 [err]C CINB nie Bxpmple fBEXTEFr]: 377.1614, found:

377.1633. Exanple XLIV |on hen =5-(4- 25 |
am nobenzyl car banoyl ) a ‘%f 03] p{’ g?mg#’-ﬂ ﬁ: red inasimlar
fashion as descri hefbripho het&iaovsna&;&tﬁmrawmolamx&@s t he
starting material. np >300 err]C, CIMS nmle calc'd for [err]: 440.1723,

found: 30 440.1700. Exanple XLV Preparation of 3-(4-nethoxyphenyl)-5-(4-

pyri dyl car banoyl &dﬁﬁohlsgmﬁ&”ﬁégﬁi&no&'@ RO d¥ 1R ¥y Rx@npi@ | ar
fashi on_as descri bed for exgn&
15 XXIII using morpholine as the starting material. mp 295 °C;

CIMS m/e calc'd for Cp3H23Na04: 419.1719, found: 4195.1744,.

Example XXXIV
Preparation of 3-(4-methoxyphenyl)-5-

20 (pyrrolidinylacetamido) indenol[l,2-c]lpyrazocl-4-one

Prepared in a similar fashion as described for example
XXIII using pyyrolidine as the starting material. mp 279 °C;
CIMS m/e calc'd for Cp3H23N4a03: 403.1770, found: 403.1761.

25
Example XXXV
Preparation of 3-(4-methoxyphenyl) -5- (4-
pyridinylaminomethylacetamido) indeno(l,2-c]pyrazol-4-one
30 Prepared in a similar fashion as described for example
XXIII using 4-aminomethylpyridine as the starting material.
mp >300 °C; CIMS m/e calc'd for Cas5H22N503: 440.1723, found:
440.1762.
35 Example XXXVI

Preparation of 3-(4-methoxyphenyl)-5-((4-
acetamidophenyl) acetamido) indeno(1,2-c]pyrazol-4-one
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XLI'I using 4-am nonet hyl pyridine as the starting material. np >300 C, CI M5
nm e cal c' d forwoyoskios426. 1566, found: 426.1533. 54 Exanpl eped/ub99/08616
Preparation of 3-(4-hydroxyphenyl)-5-(acetam do)i ndeno[1;2- c]pyrazol-4-one
[err] A suspension of 12 (20 ng, 0.07 mml) in [err] (2 nmL) was treated’

W th excess BBr[ e .0,m, 1.0 Min [err]) andyl5 stirred for 20 h. The
reacti on was sIovayre I nt o aqueous sat. mﬂpﬁl‘@u’é m.), extracted

with EtOAc (10 nl), dried (MySeH) *Concent r at%d. i dye he
recrystallized from Et OH Fye t desireeg Proguct as a/yel id (7.5
ng, 33%: nmp >300 [err]C (e cal ¢’ &=Fee—20 [ err] S ound:
320.71050. mpl e XLVI| Prepar atfbn of = ¥a#cos acetone -

3-(4- et hos?ghenyl )-5-(formatfi do)i ndeno[ 1, 2- c]pyrazol -4-0né®25 [err] A

suspension of 13 (20 ng, 0.06 mml) in formc acid (2 nL) was heated to 100

[err]C for 2 h. The Aeaféﬂafgiww&s“%om?gf !&ﬂﬁﬁigm& @'og(s%. 32"@%‘1

at reduced pressure. The Tresidue was recrys | ze 0 gi
desired 55 5waprodeatedisvidly elguenusobat. (N2HCQR G8%) muyp atd0akety] C

QW mie calc' df L, L5 32%}0%a FoSPds 32%d % for 1 h. The reaction

10 was cooled, poured into water (5 mL), extracted with EtOAc
(10 mL), the organic layer separated, dried (MgS0O4) and the
solvent removed at reduced pressure. The residue was
recrystallized from EtOH to give the product as a yellow
solid (5.6 mg, 61%). mp 268 °C; CIMS m/e calc'd for

15 C27H23N404: 467.1719, Found: 467.1730.

Example XXXVII
Preparation of 3-(4-methoxyphenyl)-5-((4-
methoxycarbonylaminophenyl) acetamido)

20 indeno[l,2-c]pyrazol-4-one

Prepared in a similar fashion as described for example
XXXII using methylchloroformate as the starting material. mp
257 °C; CIMS m/e calc'd for Cp7H23N4Os: 483.1668, found:

25 483.1633.

Example XXXVIIT
Preparation of 3-(4-methoxyphenyl)-5-((4-
aminomethylcarbonylaminophenyl) acetamido)

30 indeno(l,2-c]pyrazol-4-one

Prepared in a similar fashion as described for example
XXIII and XXXII using chloroacetyl chloride and conc. NH40H

as the starting materias. mp 228 °C; CIMS m/e calc'd for
35 C27H24N504: 482.1828, found: 482.1844.
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Exanpl e XLVII | Preparation of 3-(3-pyridyl)-5-(acetam do)indeno
[1, 2-c] pyraﬁgi e [err] 15 Step 1. Synthesis of 24 from pcrrsesnsss
3-acetyl pyridine. solutlon of 3-acetylpyridine (1.0 g, 8.3 nmol) in
benzene. (3 nL) was treated with 1, 1-di net hyl hydrazine (0.62 nlL, 8.3 nmol)
and p-TsOH (5 ng). The m xture was heated to 85 [err]C and 20 stirred for 3
h. The reaction was cool ed and the solvent renoved at reduced pressure.

This crude hydrazone was treated wWdEtampl@ M:mu(Tl\/B)[err] in THF (16.6 ni,
16.6 mmol ) at 25 [err]C over 5 min. After 30 mn dinethy

3- acet ani dopht hal aterenaqagws C&f rﬁm!% WWWﬂ)oﬁe(ﬁérFrUn and the . .
- reaction 25 heate | ux. reactiaon
was cool ed and qug 5% % °me l?%vc |onag£1t”°¥%%%y§|lﬁgcggpm F?

removed at reduced pr essure qmetanlr gsbgiggrgbepmt@géaphed (sili ca 2.5-5
% MeOH CH err]Cl[err]) to give the product as a yellow solid (0.35 g, 14%.
np 265 POrr]C, 30 CIMS nie calc'd for [err]: 309.0875, Found: 309.0888.

Step 2. Synthesi Spféf aed 19Ma24imibar fésﬂléﬁsasn&w@rp&eﬂfdﬁ% 1@ 09
mmol) in EtCH rrL) was treated h h draz ﬂ ygc%: m}g and
DTTSEH (1 oK A T, GRS D AFPRPeEE b ehige it e PRt on
was cool ed aamlﬁé]easnrmfhjcgta‘ndltrg aﬁt‘emgisvemp igooyet} oRIMD|mle (A argl
44% . np >300 [err]C, CIMs me calc'd for errk 305. 1039, Found: 305.1048.
Exarrpl e XLI X éi%ﬂa&&l?ﬁp‘bf 3928} i §Prpds. PaBefdft do)i ndeno 15

[ 1, 2-c] gy azol - 4-one
Example XL
Preparation of 3-(4-methoxyphenyl)-5-((4-

azidophenyl) acetamido) indeno{1l,2-¢c}pyrazol-4-one

20 A solution of example XXXVI (20 mg, 0.04 mmol) in DMF
(2 mL) was treated with 5% palladium on carbon (5 mg) and
hydrogentaed at atmospheric pressure using a hydrogen
baloon. After 2 h, the solution was filtered (Celite), and
the solvent removed at reduced pressure. The residue was

25 recrystallized from EtOH to give the product as a yellow
solid (15 mg, 78%). mp >300 °C; CIMS m/e calc'd for

C25H19NgO3: 451.1519, found: 451.1544.

Example XLI
30 Preparation of 3-(4-methoxyphenyl)-5-((4-

aminophenyl)acetamido) indeno[l,2-c]lpyrazol-4-one

Prepared in a similar fashion as described for example
XXVII using the acid chloride of 4-azidophenylacetic acid as
35 the starting material. mp 283°C; CIMS m/e calc'd for

Co5H21N4O3: 425.1614, found: 425.1643.
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Prepared in a simlar fashion as described for exanple XLVIII using
4-acetyl pyri di of$ysghe starting material. np >300 [err]C, Cl WETS/A4lI6C’ d
for [err]: 305.1039, found: 20 305.1046. Exanple L Preparation of
3-(4-pyridyI)-5-(fornan1do)|ndeno [ 1, 2-c] pyrazol -4-one 25 Prepared in a
simlar fashion as described for exa h¥! kreggi ng 4-acetyl pyridine as
the starting material. np >300 [err]C, C me calc'd for [err]: 291.0882,
found: 291.0882. 30 ExanplPaephritiéparafidn(bimedhrxyphenyl}adet ani do)i ndeno

[ 1, 2-c] pyrazol -4-one 35 red |n ashi on as descri bed
for exanmple | using acetophenoﬁ@“ﬁg' Vé? ﬂﬁi%é?%? np >300 [err]C;
CIMs e calc'd for [err]: 304.106%,, o .Qypdrs %Qi ;Qgﬁ 57 5

Exanpl e LIl Preparation of 3-(4- nethylthlophenyl (acet am do) i ndeno

[ 1, 2-c] pyrazol -4-one Prepared in a sim|lar fashlon as described for exanple
10 | using 4'- nethylthloacetophenone as the startlng material. np 283
[err]C, CIMS me calc'd for [e W? 350. 0956, found:}350.0963. Exanple LIII
15 Prepara%gon of nethylsulphonyﬂwhg

(acet am do) i ndenol 1, 4-one Prepared by oxigati ¢
of exanple LII. 1. Phenylchloroformate,
NaHCO;, acetone

pr oduct

3
2. H;NNH;, EtOH ~NH
15 0 N
20
AJ
)k OMe
‘I:J’ NH o
aniline, DMAP,
S S
DMSO, 80°C A
N’NH
21

10

Step 1. Synthesis of 20 from 15.

A suspension of 15 (0.5 g, 1.7 mmol) in acetone (10 mL)

15 was treated with NaHCO3 (0.5 g) and phenyl chloroformate.
The mixture was heated to 50 °C for 2 h. The reaction was
cooled, poured into water (20 mL), extracted with EtOAc (40
mL) , the organic layer separated, dried (MgSO4) and the
solvent removed at reduced pressure. The residue was

20 suspended in EtOH (10 mL) and treated with hydrazine hydrate
(0.16 mL, 5.1 mmol) and p-TsOH (10 mg). The mixture was
heated to reflux and stirred for 3 h. The reaction was
cooled to 0 °C and the product collected as a yellow solid
(0.25 g, 36%). mp 195 °C; CIMS m/e calc'd for Cz4H1gN304:

25 412.1297, Found: 412.1308.

Step 2. Synthesis of 21 from 20.
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np >300 [err]C, CIMs me calc'd for [err]: 382.0860, 20 found: 382.0862.

Exanpl e LI VgR n%t I on of 3-(4-N, N-di net hyl am nophenyl ) - 5- pcTrse9/0s616
(acet am do) i ndenoi 2-c] pyrazol -4-one 25 Prepared in a simlar fashion as

descri bed for exanple | using 4'-N, N, -dinmethyl am noacet ophenone as the

starting_materi al 300 CIMS nle calc' d for err] 347. 1496,
found: 327.1508. Asﬁngk‘ﬁﬁﬁf‘egg é’ é%%r‘%ﬁ'l ch &F mmol) in DEV’ 2 mL) was
3-(4-N, N-di ithlamsephenyhine (20 mL, mmol) and 4

(norphol i nyl acet am do) i ndeno ? 2(c }g raz“gno- - an 351methylamm°§yrédllﬁea

sinilar fashilofHs &"@§CF‘F-P5EH Eoragapared 49 eéhd’goﬁloll] ekl G'%eng the
product of mwaﬁlemesaadomaaph@buﬂedasnweaaedartommma,t Rhitalagted >300

C, C 432, 2036, f d._ 43
ool e L\ B BERPEo 157 MLh ¢ ERe PSRBTk T rRaAE D dried
(di met h)‘tpam @meat)amndo):hndenéyenz cqnpwaioat; meﬂua:eﬁ) pressurr.effaeed in a

iml f I XXII he
[SJIr (Tdug'[ o? Sexa q’%%(:g %@%SEQEL %§?§%1p%g§%sétf%g sq z?r’tvengzrﬂjna r:aglctt aﬁp >300
[err]C, CIM& rﬂeél@all &od i6or(9] s | 44390 ™o 363 09 Afvd :CI¥D mMBn Falrgd for

(E;(i?g}t)!i% ég; l %?I O]r‘légr&%% E‘ Pré{)grg%‘ﬁgh:ng! Zn F;ar fashi on as

descri bed for exanple
15 Example XLIII

Preparation of 3-(4-methoxyphenyl) -5-

(butylcarbamoyl) aminoindeno {1, 2-c]pyrazol-4-one

Prepared in a similar fashion as described for example
20 XLII using butyl amine as the starting material. mp 252 °C;
CIMS m/e calc'd for Coi1H21N403: 377.1614, found: 377.1633.

Example XLIV
Preparation of 3-(4-methoxyphenyl)-5-(4-

25 aminobenzylcarbamoyl)aminoindenc[l,2-c]pyrazol-4-one

Prepared in a similar fashion as described for example
XLII using 4-aminobenzyl amine as the starting material. mp
>300 °C; CIMS m/e calc'd for Czs5H22N503: 440.1723, found:

30 440.1700.

Example XLV
Preparation of 3- (4-methoxyphenyl)-5-(4-
pyridylcarbamoyl)aminoindeno([l,2-c]pyrazol-4-one

35
Prepared in a similar fashion as described for example
XLII using 4-aminomethylpyridine as the starting material.
mp >300 °C; CIMS m/e calc'd for Ca4H20N503: 426.1566, found:

426.1533.
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20 | using 4'-(1-piperidinyl)acetophenone as the starting material. np 291
[err]C" CIMS W6 9&ad36s d for [err]: 387.1801, found: 387.1821. pErarspd/aséisV| | |
- 25 Preparati on of 3-(4-norpholinyl)phenyl)-5-

(acet am do) i ndeno[ 1, 2-c] pyrazol -4-one Prepared in a simlar fashion as
descri bed f%r exanple | using 4'-norpholinylacetophenone as the starting
material. 30 np >300 [err]C, CIMS me calc'd for [err]: 388.1528, found:
388. 1535. Exanple LI X Preparation of Example XLVI

3- (4- et hoxyphenyl)-5-(acet am do), ndeno[ 1, 2- 35 , .

c] pyr azol - 4- omraEy %Eﬁ%é%’a‘”? rf’rga%s'i 9?1'?‘38?%’5%%?%‘??&5’%‘e‘?&%tﬂgﬂ@é?naﬁﬁ%}ezT

using 4'-et 59 5 288 [err]C Cl MSchpgrapbsisldy [err]: -348.1325, found:

348.1348. Exanple LX Preparation of

3- (4- butyl phenyl)-5-(acetam do)i ndeno[ 1, 2- 10

c] pyrazol -4-one Prepared jn a simlar fashion as d%scri bed for exanple I

using 4'-butyl acet opheno as the stgrting nmateri ?Iu; np 259 [err]C, CIMS
; 2.

me calc'd for [err]: 360. "70, @\ - 15 360. 1712.%Exanpl R
Preparation of 3-(4-ethyl@ghgny) -asfacet ami da)dnde = razol - 4- one
20 Prepared in a simlar @“’ as descri be or [5 usi ng

4' -ethyl acgfophenone as the 1gt'z‘a‘r't*i ng material. np » NN

A suspension of 12 (20 mg, 0.07 mmol) in CH2Clz (2 mL)
was treated with excess BBra (1.0 mL, 1.0 M in CH2Clz) and
15 stirred for 20 h. The reaction was slowly poured into
aqueous sat. NaHCO3 (5 mL), extracted with EtOAc (10 mL),
dried (MgSO4) and concentrated. The residue was

recrystallized from EtOH to give the desired product as a
yellow solid (7.5 mg, 33%). mp >300 °C; CIMS m/e calc'd for

20 C1gH14N303: 320.1035, Found: 320.1050.

Example XLVII
Preparation of 3- (4-methoxyphenyl) -5- (formamido) indeno(l,2-
clpyrazol-4-one

. 25

(+]
OMe /u\ OMe

NH 2 o H NH 0
iiﬁl.’ ﬁ!‘ formic acid iilﬂ‘i\Tj!'S
— T —————— Y \
=N N
13 23

A suspension of 13 (20 mg, 0.06 mmol) in formic acid (2 mL)

was heated to 100 °C for 2 h. The reaction mixture was
30 cooled and the solvent removed at reduced pressure. The
residue was recrystallized from EtOH to give the desired
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294 [err]C, CIMS mle calc'd for [err]: 331.1310, found: 331.1321. 25
Exanpl e LXl{, 9§§§@§at|on of 3-(4-n-propyl phenyl)-5-(acet am gexiugshseisl, 2-
c] pyrazol - 4-one Prepared in a simlar fashion as described for
exanple.l using 4'-n- propylacetophenone as the starting material. np 269

[err]C & a 4 555, nd; 3 133p4.

Exanpl e %Xﬁf%ﬁgga%%tg }évg %1110? ﬁlé r%?%? 5 121@0 55’ C?ﬁs m/‘?

car banoyl| anicadicndefof 1c2gR] pyiezol32b OJ.rlﬁssGO Found: 320.10uepared in a
simlar fashion as described for exanple XLII using concentrated ammoni um
‘hydroxi de as the- startlng mat erial. np >300 [err]C CINB me.calc' d for = -
[err]: 335.1144, found: "335.1113. 10 o Exanpl e LXI'V
Preparation of 3-(4-nethoxyphenyl).:

(di met hyl ani nocar banoy! ) ani noi nden %fi?g}?ﬂ§RXE§ﬁﬂ-4-one Prepared in a
sinilaripashi on aprdpagatbed ber3eraipyei mJu&mﬂmh%ham no
hydrazi ne as the starting material. np >300 [err]C, CIMS nfe calc'd for
[err]: 378.1566, found: 378.155%1, Ek@hm&EaZQinﬁbne Preparati on
of 3-(4-nethoxyphenyl)-5- (nethylcarbanoyl)am noi ndeno[ 1, 2-c] pyrazol - 4-one
Prepared in a simlar fashion as described for exanple XLII using
nmet hyl am ne as the starting material. np >300 ferr]C, 25 CCMS me calc'd

for [err]: 349.1300, founds 349.1311. Moo ¢ N
o 1. MeyNNH, —
x ! 2, NaN{TMS},, ] o
cmpd. 2
: 24 ©
A
NH o a
HaNNH, N

15 Step 1. Synthesis of 24 from 3-acetylpyridine.

A solution of 3-acetylpyridine (1.0 g, 8.3 mmol) in benzene
(3 mL) was treated with 1,1-dimethylhydrazine (0.62 mL, 8.3
mmol) and p-TsOH (5 mg). The mixture was heated to 85 °C and
20 stirfed for 3 h. The reaction was cooled and the solvent
removed at reduced pressure. This crude hydrazone was
treated with 1.0 M NaN(TMS)s in THF (16.6 mL, 16.6 mmol) at
25 °C over 5 min. After 30 min dimethyl 3-acetamidophthalate
(2.1 g, 8.3 mmol) was added in one portion and the reaction
25 heated to reflux. Stirring was continued for 6 h. The
reaction was cooled and quenched by the slow addition of
TFA. The solvent was removed at reduced pressure and the
residue chromatographed (silica, 2.5-5 % MeOH/CH2Cl3) to

give the product as a yellow solid (0.35 g, 14%). mp 265 °C;
30 CIMS m/e calc'd for C17H13N204: 309.0875, Found: 309.0888.

Step 2. Synthesis of 25 from 24.
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Exanpl e LXVI Preparation of 3- (4-nmethoxyphenyl)-5- 30

(nor phol i nocér‘pgg%ﬂ &?m noi ndeno[ 1, 2- c] pyr azol - 4- one Pr epar ed pcramsosyossid ar
fashi on as descri ea or exanple XLII using N-am nonorpholine as the
starting material. np >300 [err]C, CIMS mle calc'd for [err]: 420.1671,
found: 35 420.1655. Exanple LXVII| Preparation of

3- (4- net hoxyphenyl ) - 5-(ci s- 2- .

am nocycl ohexanyl cafb&rBpeyedemthddnd3P, mge] ByPazonoll olfe BEOH (25 epar ed

o Lo fanhi ; ‘ o ] )
515" 0 ani ndegs ropasedcREth Rfn i ARRRE 8, 85 (0, apt metacl (@ e
‘me calc'd for ™ger epd heatedssr fefiink. A32e2020irtbndgxEeml2 h.X\he

Preparation of 3ac¢ibRt RRXYEHSTWA )ary ie froduct filtered to give a
met hyl pi per azi nyl_car banpyl ) am noi ndeno[ 1, 2- ch razol - 4-one 15g

Prepared i m0a IEHPYr SPA3fi b2 J89 dd®)i-ha® PEPVeXBMPFBIKIN e ke d for

e cale d for TaRipRAgES 0y Kol Tphcubay, P ~300 LerrlG GNE
Exanpl e LXI X Preparation of 3-(4-nethoxyphenyl)-5-(4-

uri donet hyl pi per adi nyl acet am do) i nden :Jan‘%: zol -4-one Prepared in a
simlar fashion as described for examgtfe %%]X%'? usi ng exanple XXX as the

starting material. nPrepafagton]|sr Gl MSpyrddydl)csd (heetdmidd) inkiiha?250,

found: 489, 2209.
15 {1,2-c]lpyrazol-4-one

Prepared in a similar fashion as described for example
XLVIII using 4-acetylpyridine as the starting material. mp
>300 °C; CIMS m/e calc'd for C17H13N402: 305.1039, found:

20 305.104s.

Example L
Preparation of 3-(4-pyridyl)-5- (formamido) indeno
[1,2-c]lpyrazol-4-one

25
Prepared in a similar fashion as described for example
XLVII using 4-acetylpyridine as the starting material. mp
>300 °C; CIMS m/e calc'd for Ci1gH11N4O2: 291.0882, found:
251.0882.
30 _
Example LI
Preparation of 3-phenyl-5-(acetamido) indeno
[1,2-c]pyrazol-4-one
35 Prepared in a similar fashion as described for example

I using acetophenone as the starting materidl. mp 300 °C;
CIMS m/e calc'd for CigH13N302: 304.1065, found: 304.1086.
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Exanpl e LXX 30 Preparation of 3-(4-nethoxyphenyl)-5-(4-(2-
pyridyl) pi acet am do) i ndeno[ 1, 2- c] pyrazol - 4-one Pre P
simlar fagﬁpgﬁ)gégdescrlbed for exanple XXII1 using BeHf ol
4-(2-pyridyl)piperazine as the starting 35 material. np >300 [err]C, CIM
m e cal 05d for [err]: 495.2144, found: 495.2111. Exanple LXXl 62 5
Prepar at i"on of 3-(4- nethoxyphenyl) SEfapple LII
(an1noethy|)p|pera2|rn@fgﬁgﬁ?p nQl1l %%ﬁ Prepared in a
simlar fashion as describe or%) g)%gg % S%%Ff‘mﬁ eﬁ‘yff'es
4- (am noet hyl ) pi per azi: néaaetai\iadclﬁmem[m diyRaizadll - 4%ena300 [err] C -CI M5
me calc'd for [err]: 461.2300, found: 461.2333. Exanple LXXII 15 -
Preparation of 3-(4-nethoxyphenyl)-5-(4-

am dopi per adi nyl aneémedb)nmde@(ihﬁlarclfﬁ}éhaém ad- @é@cﬂl@é@rﬂjr 'éka?hpﬁé” lar

fashi on f XXLL1L,using iso ecot am de as
starti ng%smat eri ajf ged4 %%@PFF&QPEFHBH% as g*‘g %it?’f)t?lrf%rrﬁtew 1984,
found: 460. 1!@828£x%amlcetM_S><mAe| calc'd for CjioH)1ENePaS atI®. ©F56, found:

3- (4- nmet hoxy 2%?9% -5-(4-
hydr oxypi per h et am do) i ndeno[ 1, 2-c] pyrazol -4-one Prepared in a

simlar fashion as descrl bed for exanple XX I | using 4-hydroxypi peradi ne as
the starting material. >300 %&ﬁ rﬂe calc'd for [err]:
433. 1875, found: 433. 1844 Exarrpl e L reparatlon of

3- (4- metisoxyphenyl ) Prepdration of 3-(4-methylsulphonylphenyl) -5-
(acetamido) indeno[1,2-c]lpyrazol-4-one

Prepared by oxidation of the product of example LII.
mp >300 °C; CIMS m/e calc'd for Ci9H15N304S: 382.0860,
20 found: 382.0862.

Example LIV
Preparatioh of 3-(4-N,N-dimethylaminophenyl) -5-
(acetamido) indeno[1, 2-c]pyrazol-4-one
25
Prepared in a similar fashion as described for example

I using 4'-N,N, -dimethylaminoacetophenone as the starting
material. mp >300 °C; CIMS m/e calc'd for CpoH18N402:

347.1496, found: 347.1508.
30

Example LV
Preparation of 3-(4-N,N-dimethylaminophenyl)-5-

(morpholinylacetamido) indeno{1,2-clpyrazol-4-one

35 Prepared in a similar fashion as described for examples
ITI and XXIII employing the product of example LIV and
morpholine as the starting materials. mp >300 °C; CIMS m/e

calctd for Cp4H26N503: 432.2036, found: 432.2020.
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35 hydr oxnet hyl ypi per adi nyl acet am do) i ndeno[ 1, 2- c] pyr azol - 4- one Prepared
in a simlar 'fv@é%@&o@s descri bed for exanple XXIII using PCT/US99/08616
4- hydr oxnet hyl ypi peradi ne as the starting 63 5 material. np >300
[err]C, CIMS nie calc'd for [err]: 447.2032, found: 447.2002. Exanpl e LXXV
Prepar ati ongof 3-(4-met hoxyphenyl)-5-(4- 10

am dopi perazi nyl acet am do)i ndeno[ 1, 2-c] pyrazol -4-one Prepared in a simlar
fashi on as described for exanple XXl ||Exawpde 4%hi dopi perazine as the

tarti terial. 0Q e Lcd for. 14931835, 15
Found: 493, 1802, ExampT A SBRIL B! E5ar at ko SrS R Bhem 735 1 7

di met hyl ami nopi per adidale26@h aRi s d s¥iaad@c) i2dehp) 1920k dyPigo LOs Rypared in
a simlar fashion as described for exanple XXI'I| using
4- di met hyl am nopi peradine as the starting material. np >300 [err]C, CI M

ne calc'digor [errlprefpdZed?4R, a fOURA 494222200 48 HX38PISed o004 lexamples
i hop per adi nyiiaCEEARKAGH REBHY 45 (e prafietaotngxagple LIV mghared in a
simlar fashi ondiaetihgdanihedas othe argrtd ngXimaketrdag. 4mans IOPi P& aliMze as
the starting mabel e i 2300 Lel N5, O 1505 2ksufal O5sd S1dds. 4641933

f ound: 464. 1975.

15 Example LVII
Preparation of 3-(4-(l-piperidinyl)phenyl)-5-

(acetamido) indeno[1,2-clpyrazocl-4-one

Prepared in a similar fashion as described for example
20 I using 4'-(l-piperidinyl)acetophenone as the starting
material. mp 291 °C; CIMS m/e calc'd for Cz3H32N402:

387.1801, found: 387.1821.

Example LVIII
25 Preparation of 3-(4-morpholinyl)phenyl)-5-

(acetamido) indeno [1,2-clpyrazol-4-one

Prepared in a similar fashion as described for example
I using 4'-morpholinylacetophenone as the starting material.
30 mp >300 °C; CIMS m/e calc'd for CgaHpoN4O3: 388.1528, found:

388,1535,

Example LIX
Preparation of 3-(4-ethoxyphenyl)-5-(acetamidc)indenol(l,2-
35 clpyrazol-4-one

Prepared in a similar fashion as described for example
I using 4'-et
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Preparati on of 3-(4-(dinethylam no)phenyl)-5-((4-nethyl -

pi per azi nyl Wﬁﬁm gdo) i ndeno[ 1, 2- c] pyr azol - 4-one 64 5 pCT,Uggg,gmged in
a simlar fashi'on as described for exanples Il and XXl Il enploying the
product .of exanple LIV and 1- nethyl pi perazine as the starting materials.

300 ; 445 2352 f d: 445.2359. 10
ga;pl e Eerr %Preparcgpg ﬂ’/(e?f c§5'f:48 g?ﬁe{:% Ja'?ﬁ R A 325 Ou'?(f@un .

am nonet hyl -3kgniipasi.di nyl ) acet am do) i ndeno[ 1, 2- c] pyrazol - one 15
Prepared in a simlar fashion as described for exanples | I and XX |

enpl oyi ng the product of exanple LIV and 4- . (aminonet hyl ) pi peridine as the
starting materials. ESI-M5S me cal c' Bxampléernx]: 459.2508, found: 459.2508.

- 20 npl e LXXX Preparation of
3- (4- (dlnEthypﬁﬁPﬁﬁ?Bﬁ%ﬂy?f %—EX RAGRYL) -5- (acetamido) indeno(1, 2-
pi peri dipgyl ) acet am do)i ndeno[ 1, 2- 42%59: FH% Prepared in a simlar
fashion as described for exanples enpl oyi ng the product of

exanple LIV and 4- hydroxypi peridi ne as the starting materials. np 267

C, ESI- M5 f 46, 2192 d:. 44 206 Ex I
L5004 a0 Tabralel o & pufihr fa8nfontis GiY o Erample’
mor phol i nyl )ad&ing dd)'Wﬁ@FEtQPprynazaﬁs the net &rteivey eniat:errna.lsl mpl ar
fashion as dgscrddied rivar nyga%gll@sdl kogngz iﬁ @fplé)é’d %Otlhe SgECt of

exanple LVI1I and '35 nor pholine as the s |ng materi‘al s.’  [err] C
ESI - MS #Pe AG'1dY20r [err]: 474.2141, found 474. 2151. Exarrpl e LXXXI'l 65

Example LXI
Preparation of 3-(4-ethylphenyl) -5- (acetamido)indeno{1,2-
clpyrazol-4-one
20
Prepared in a similar fashion as described for example

I using 4'-ethylacetophenone as the starting material. mp
294 °C; CIMS m/e calc'd for CppH17N302: 331.1310, found:

331.1321.
25

Example LXII
Preparation of 3-(4-n-propylphenyl)-5-(acetamido)indenofl,2-

clpyrazol-4-one

30 Prepared in a similar fashion as described for example
I using 4'-n-propylacetophenone as the starting material. mp
269 °C; CIMS m/e calc'd for C21H19N302: 346.1555, found:

346.1554.

35 Example LXIII
Preparation of 3-(4-methoxyphenyl)-5-

carbamoylaminoindeno{1,2-c]lpyrazol-4-one
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5 Preparation of 3-(4-(4-norpholinyl)phenyl)-5-((4-nethyl-1-

pi peraZi nyl ) acgpagisgsay i ndeno| 1, 2- c] pyrazol - 4-one Prepared in aPCl/wS9D/Ha8616
fashion as described for exanples Il and XXII1 enploying the product of
exanple LVII1 and 1- 10 nethyl pi perazine as the starting materials. np 258

o1 G ESls NS epgahgrsalar d ik od8Ea2hedn LOUML AR dSREEC
LXXXI'I'l Preparation of 3-(4-(4-norpholinyl)phenyl)-5-((4-hydroxy-1- 15.

pi peri di nyl ) acéLaki HE}PA dePRFeREEATESY AREBNIMMOREIPP &F ithe sSamting
fashi on as des@aitbedal ormexamq0 ex;l lc1ded m4&l hlen®! Syd iy deyesNyoaduct  of
exanple LVI1I and 4- hydroxypiperidine as the starting materials. np 245
[err]C ESI- 2§3ﬁrsmr#é,c§q>len<§= f36¥5 [18dB3]). 488. 2298, found: 488.2290. Exanple
LXXXI'V Preparation of 3-(4-(4-norpholinyl)phenyl)-5-((4-

am nonet hy| - 1- pi peri di nyl )acet am do) i ndenol. 1, 2-c] pyrazol -4- 25

one Prepare¥ in a sinmilar fashion as GEEEPEed*F8r exanples I and XX ||

enpl oyi ng the product of Lechdh! beapd 4 éa{g’ﬁ?ﬁg‘ vh)-gi.peridi ne as
the starting materials. np 240 30 err]C;(Eg?-NB e cgig'g for [err]:

501. 2614, found: 5@im&fihel antinarphbandKK)/afspinddricol,@-c] pyrazol-4-one

3- (4- (di net hyl am no) phenyl )-5-((((4-nmethyl-1- 35

pi per azi nyl ) am no) car bonyl ) am no) i ndeno[ 1, 2- c] pyr azol -4-one Prepared in a
simlar fashion as oesparb@did o siralplre€alshiX¥XVh, déscrdbdd f3¥lexampl et he

g; gf“t rﬁ;h% am 59) r2GEk 8BNE DANE A P %= 3 1 ME! DY PLOSI ARG PSS 1a1 .
mp >300 °C; CIMS m/e calc'd for CpoHooNs503: 378.1566, found:
378.1555.

Example LXV
20 Preparation of 3- (4-methoxyphenyl)-5-

{methylcarbamoyl)aminoindenc[l, 2-clpyrazol-4-one

Prepared in a similar fashion as described for example
XLII using methylamine as the starting material. mp >300 °C;
25 CIMS m/e calc'd for C3g9H37N403: 349.1300, found: 349.1311.

Example LXVI
Preparation of 3-(4-methoxyphenyl)-5-

30 (morpholinocarbamoyl)aminoindeno(l,2-c]pyrazol-4-one

Prepared in a similar fashion as described for example
XLII using N-aminomorpholine as the starting material. mp
>300 °C; CIMS m/e calc'd for C2H22N504: 420.1671, found:

35 420.1655.

Example LXVII
Preparation of 3-(4-methoxyphenyl)-5-(cis-2-

aminocyclochexanylcarbamoyl) aminoindeno[l,2-clpyrazol-4-one
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5 materials. >300 G ESI-NB me calc'd for [err]: 446.2304, found:
446. 2310. Preparation of 3-(i-propyl)-5- 10 perrnsesnssis
(acetanldo)lneaéﬁ 2- c]pyrazol 4-one [err] 15 Step 1. Synthesis of
from 3- nltrophthallc anhydride. A solution of 3-nitrophthalic anhydride
(9.7 g, 30 mmol) and 1,1,1-trifluoro-5-nethyl-2, 4-hexanedione (9.1 g, 50
nmol ) in acetic anhydrlde (28.3 nmL, 300 mmol) was treated 20 with .
triethylam ne (1F¥mEpaned 1@0anﬁémylandfeshloedaaidéﬁbniﬁaﬁ ﬂbﬂ]eﬁﬁmple

sol ution wasxmlid ui@dagmctl@ 3, H a@amaaee Ekbhéﬂ&lné% RIRE| lected and
washed with water and hexane ) to glve t ct as a.
yel | ow sol i "} ﬁ.r¥F%J “55%?00 °C12?I¥§9mé¢ EPNB' Qi' [err]: 25

262. 0715, foplia 2. QQtha S8R . 3029y Nt hesi's of trlketone 27 from 26. 67
5 A sol utjion of 26 (1179, 42 mmol) in EtOH (224 nL) and water (56 nL) was
treated M th zinc (90 g, 1.4 nol) and calciumchloride (3 g, 27 nmmol) and
heated to reflux for 16 h. The reatida@pleasxfrktered (Celite) and the
filtrate was 10 concentrated at reduced pressure to give an agueous

resi due whi ch was ext rERSRayatiion Eﬁoﬁc(éiaeth9¥yph¢nyk&§ﬁﬁﬂt-Iayer was

(Voson) . 111 2 itk ARy Prinb i AR R LA < 1 A v -4 0 ow

solid. Trituration with 15 hexane gave the product as a yeIIOM/solld (7.1
0
g, 73% -15"P 241- 2l?re areci G C Nsm(J.lYI;I;.D fgg ion Lgrdésrrll.bec??)tzor example

XLII using (4-amino)methylpiperazine as the starting
material. mp >300 °C; CIMS m/e calc'd for Cp3H25NgO3:

433.1987, found: 433.1999.

20 Example LXIX
Preparation of 3- (4-methoxyphenyl)-5-(4-

uridomethylpiperadinylacetamido) indeno(l,2-c]pyrazol-4-one

Prepared in a similar fashion as described for example
25 XXIII using example XXX as the starting material. mp >300
°C; CIMS m/e calc'd for CogHooNgO4: 489.2250, found:

489.2209.

Example LXX
30 Preparation of 3-(4-methoxyphenyl)-5-(4-(2-
pyridyl)piperazinylacetamido) indeno[l,2-clpyrazcl-4-one

Prepared in a similar fashion as described for example
XXIII using 4-(2-pyridyl)piperazine as the starting
35 material. mp >300 °C; CIMS m/e calc'd for CygH27NgO3:

495.2144, found: 495.2111.

Example LXXI
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found: 232.0962. Step 3. Synthesis of 28 from27. 20 A solution of 27 (500

my, 2.16 mml)w@gs{,gggg] (5 nL) was treated with Et3N (0.36 nl, perki8osnseie)
and stirred at 25 Cfor 15 mn. The reaction m xture was treated with

acetyl chloride (0.18 nL, 2.38 mmol ) and stirred at 25 Cfor 1 h. 25 The

reaction mxture was que Wi Cl nd tragted with Et OAc
(20 m.). Th)é';t organic Iayeq%h%aasrastéﬁgr 8?5 ﬁl %ﬂsl tqér'ed and

concentrated at (mdueedhﬁl@ﬁﬁﬂéﬁaiﬁx}glé&@nﬁﬁ@%nﬁ@ﬁbQl‘?z J]rﬁﬂzaslmdﬂet h
hexane gave the product as a tan solid (484 ng, 82% . np 30 241-243 C,

CIMs (MtH) calc'd for [err]: 274.1079, found: 274.1093.- Step 4. Synthesis
of 29 from28. 35 prepdfeaPlitf ia08iRi138 £240:iW L d%%c‘HBE)i EBrBé’QE\lnéfe m.)

was treated wit drazi ne hydrate 76 mmol ) and

mg, 0.044 rmol )3 ‘f%’ét&.‘bn%mégmﬁéavgapmeaf%nm athdhst ﬁFPéglPSr 4 h. The
reacti on wash coodtest-ial 25mC B the coMsenyer eaMyell fir edHegNgPEeSSUr e.
Recrystalization 40 wth i-propyl al cohol gave the product collected as an
of f- 68 5 whtte23Mi fqueds #§1-2338: np >250 [err]C, ESIMS (M+H) calc'd
for [err]: 270.1242, found: 270. 1258 Exanpl e LXXXVI| Preparation of
3-(c-propyl)-5- 10 (acet am do) i ndenol[ 1, 2- c] pyr azol - 4- one
Prepared in a simlar fashion as described for exanple LXXXVI using the
c-propyl analog of 26 as the starting BrempliealL.XXIE 220- 221 [err]C, CI M
(MtH) calc'd for [err]: 15 268. 1086, found 268. 1078.

15 Preparation of 3- (4-methoxyphenyl)-5-(4-

amidopiperadinylacetamido) indeno{l,2-c]pyrazol-4-one

Prepared in a similar fashion as described for example
XXIII using isonipecotamide as the starting material. mp
20 >300 °C; CIMS m/e calc'd for CpgHagN504: 460.1984, found:

460.1998.

Example LXXIII
25 Preparation of 3-(4-methoxyphenyl)-5- (4-

bydroxypiperadinylacetamido) indeno(l,2-¢]lpyrazol-4-one

Prepared in a similar fashion as described for example
XXIII using 4-hydroxypiperadine as the starting material. mp
30 >300 °C; CIMS m/e calc'd for Ca4Has5N4O4: 433.1875, found:

433.1844.

Example LXXIV
Preparation of 3- (4-methoxyphenyl)-5-(4-
35 hydroxmethylypiperadinylacetamido)indeno(l,2-c]lpyrazol-4-one

Prepared in a similar fashion as described for example
XXTII using 4-hydroxmethylypiperadine as the starting
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Exanmpl e LXXXVII1 Preparation of 3-(t-butyl)-5-

(acetam dO)Wbdﬁ%o% 2-c] pyrazol -4-one 20 Prepared in a sim Ip@rmfsggﬁgﬁgm as
descri bed for ‘exanpl e LXXXVI using the t-butyl analog of 26 as the starting
material. np >250 [err]C, CIM5 (MtH) calc'd for [err]: 284 1399, found:
284.1395.. 25 Ie LXXXI_X Preparation of 3-(2-thienyl)-

(acet ani do) i e ?1%? & .M RAL, 0 4CENE Bde Calc'dFiF‘é’E)ag 2?1‘“5349 m | ar

fashi on as d@@-ﬁrgd)ga‘d furRicad®l 8 oXXVI using the 2-thienyl analog of 26 as
the starting nateri al . np 269 [err]C Cl M5 (I\/H—I) calc d for [err]:

310. 0650, found:. 310.0635. 35 - . Exarrp}e XC
Preparation of 3-(3-nmethyl-2-thi enytz):aﬁple Lxxv :
(acet am do)i ndeno[ 1, 2-c] pyrazol - 4-one 69 5 Prepared in a simlar

fashi on as described fRjferRazaficn pﬁxﬁw(‘lumphgomhsny@) #§+ (2=t hi enyl anal og

of 26 a he sta 275 d for
[err]: 4.0811, %%%%@%%f%gﬁ%fﬁludm eh °IF§:B/§C§PYJ|1‘_QZ° 'E'%r‘rpl e XC
Preparation of 3-(ethyl)-5- (carbanoyl)am noi ndeno[ 1, 2-c] pyrazol - 4-one
Prepared in a si Iar f ashi_on asdscrlbe for_ex e, 15 LXXXVI using
amoni a and t he en% iﬁ&baOfS:Lf% 8 Fﬁ@ ?ﬁr??ngn%éFet??%l or rﬁi‘ai'?;](?
[err]C, C I\/S%J&M—DuMg: 4 fmiddpdpefrazibé. 4630hef suadtiRS mdSARidl. mp

>300 °C; CIMS m/e calc'd for Cp4H5NgOg: 493.1835,

15 found:493.1802.

Example LXXVI
Preparation of 3-(4-methoxyphenyl)-5-(4-
dimethylaminopiperadinylacetamido) indeno(1l,2-clpyrazol-4-one
20

Prepared in a similar fashion as described for example
XXIII using 4-dimethylaminopiperadine as the starting
material. mp >300 °C; CIMS m/e calc'd for CagH3(QNs505:

492.2246, found:492.2220.
25

Example LXXVII
Preparation of 3-(4-methoxyphenyl)-5-(4-

aminopiperadinylacetamido) indeno[l,2-c)pyrazol-4-one

30 Prepared in a similar fashion as described for example
XXIII using 4-aminopiperadine as the starting material. mp
>300 °C; CIMS m/e calc'd for C4HagN505: 464.1933,

found:464.1975.

35
Example LXXVIII

Preparation of 3-(4-(dimethylamino)phenyl)-5-((4-methyl-1-

pipérazinyl)acetamido)indeno[1,2-c]pyrazol-4-one
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Exanpl e XCl1 20 Preparation of 3-(n-propyl)-5-

(car bamoyl ) am @ swkasus[ 1, 2- c] pyrazol -4-one Prepared in a sim | pcT/issuses as
descri bed for exanple LXXXVI using anmonia and the n-propyl analog of 15 as
the 25 starting materials. np 187-189 [err]C, CIM5S (MtH) calc'd for [err]:

271.1195, found: 271,.1187. .Exanple, Xd 11l Preparation of 3-(i-propyl)-5- 30
(carbannyl)gninoindéﬁgFT?f@Cfﬁggaﬁﬁ?fié?négéaiﬁﬁaﬁédg?ﬁcﬁ?géﬁiféﬁ &% as
descri bed for eXampide XXLLIVemps opninanrhonimradwttt bé exprppy | Livaded) 0f 15 as

Lhe starting Midhalsodtl 1880k Ctpd G LG MublrGah g dnbOLade o4 P18

271.1195, found: 2 1196. Exanpl e _

Preparati on of M§ @/ G B Sor (EasBa9sd) arfi4foirdddnofounde] $4% a23H2 4- one
Prepared in a simlar fashion as described for exanple LXXXVI using amoni a
and the c-propyl analog of 15 as the 10 starting materials. np 252-253
[err]C, ESRRS (MH calc'd for [err]: Exémpd8SLXXI®und: 267.0884. Exanple

XCV P [ f 35(c-h ])-5-_15 \ ]
(car b;ﬁgs Ir ?;%pﬂo?ndeﬁ%%g?gé%ﬁ% oL %’l'—%—“dﬁémﬂ:gﬁﬁ?‘éﬂ‘? PReny 155 (Bashi on as

described for eﬁﬂbﬁekﬁﬁpﬂﬁ&ﬁm?heeeaﬁha@ﬁiﬁaé}%w,cﬁgﬁlpg,ga%l[lé-aS

the starting materials. -179 [efr]C, ESIMS (M+H) cal err]:
311. 1507, found; 311.1500. Exanple XCVI Preparation of 3-(2-thienyl)-5-

15 Prepared in a similar fashion as described for examples
II and XXIII employing the product of example LIV and 4-
(aminomethyl)piperidine as the starting materials. ESI-MS
m/e calc'd for CagH31NgO2: 459.2508, found: 459.2508.

20 Examplie LXXX
Preparation of 3-(4-(dimethylamino)phenyl)-5-((4-hydroxy-1-

piperidinyl) acetamido) indeno(1l,2-clpyrazol-4-one

Prepared in a similar fashion as described for examples

25 II and XXIII employing the product of example LIV and 4-
hydroxypiperidine as the starting materials. mp 267 °C; ESI-

MS m/e calc'd for CysHgN503: 446.2192, found: 446.2206.

Example LIXXI
30 Preparation of 3-(4-(4-morpholinyl)phenyl)-5-(4-

morpholinyl)acetamidc) indeno[1,2-c]pyrazol-4-one

Prepared in a similar fashion as described for examples
II and XXIII employing the product of example LVIII and
35 morpholine as the starting materials. mp 258 °C; ESI-MS m/e

calc'd for CogHogN504: 474.2141, found: 474.2151.

Example LXXXTII
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(car banoyl ) am noi ndeno[ 1, 2- c] pyrazol -4-one 25 Prepared in a simlar fashion
as descri bevgot)%’/ ggampl e LXXXVI using ammoni a and the 2-thi poyussmsbisg of
15 as the starting materials. nmp 214 [err]C, CIMS m+ calc'd for [err]:

310. 0517, found: 310.0524. 30 Exanple XCVII Preparation of o

3-(3- rretshyl ﬂréﬁéﬁé‘ﬂ’iéﬁ St (ﬁa(m@lﬂo&@ﬂo&%?d?ﬂﬁééyﬁ siwf@zrﬁ&tlé‘ypr@- 35

Prepared in a simlar fashion as descri bed exa usi ng anmoni a
and t he 3-net hyl ﬁnm¢wzxgnykmﬂﬂen}mﬂEQMinﬁBno[152as]menzmlwi+¢qpnBIer|als
np 270 [err]C, ESIMS (MtH) calc'd for [err]: 325.0759, found: 325. 0744
Exanpl.e XCVII1 Preparation of 3-(5-methyl-2-thienyl)=-5- 10 o

(carbanoyl ) am- nolexanmeEd ixd pgmmﬂ@lr £ashs orr apadeelcrfabed sfmurla:arﬂpaﬁn on as

d bed f

anal 00 of 15 288 e Byt Doy ARt Dianip (B I 1E %ﬁ?& calcd
15 for ¥%rrpetBpbpigesoazing mp %mlmmﬁaélx@x TP P28 al¢ brEDE

3- (5-ethyl Cﬂsbﬁxalc&émefwf)cémg(lwd%amh) 2@n0i BeeRat 14 @7 Cpuj azol - 4-one

20 Prepared in a simlar fashion as described for exanpl e LXXXVI using
anmoni a and the 5-ethyl carboxyl -2-thienyl analog of 15 as the starting
materials. np >280 [err]C ESIMS gMilhieatgx@rfpr [err]: 383.0813, found:
383.0788. 25

Preparation of 3-(4-(4-morpholinyl)phenyl)-5-((4-hydroxy-1-

15 piperidinyl) acetamido) indencll,2-c]pyrazol-4-one

Prepared in a similar fashion as described for examples
II and XXIII employing the product of example LVIII and 4-
hydroxypiperidine as the starting materials. mp 245 °C; ESI-
20 MS m/e calc'd for Cp7H30Ns504: 488.2298, found: 488.2290.

Example LXXXIV _ .
Preparation of 3-(4-(4-morpholinyl)phenyl)-5-((4-
aminomethyl-1l-piperidinyl)acetamido)indenoc([1,2-c]pyrazol-4-

25 one

Prepared in a similar fashion as described for examples
II and XXIII employing the product of example LVIII and 4-
(aminomethyl)piperidine as the starting materials. mp 240
30 °C; ESI-MS m/e calc'd for CpgH33NgO3: 501.2614, found:

501.2619.

Example LXXXV
Preparation of 3-(4-~(dimethylamino)phenyl)-5-((((4-methyl-1-

35 piperazinyl)amino)carbonyl) amino) indeno[l,2~-c]lpyrazol-4-one

Prepared in a similar fashion as described for examples
I, XXVII, and XLII employing the 4- (dimethylamino)
acetophenone and l-amino-4-methylpiperazine as the starting

66



Exanpl e C Preparation of 3-(3-thienyl)-5-

(car banmoyl ) am wap sxosases] 1, 2- c] pyrazol - 4-one 30 Prepar ed i pceyusoanoskisr
fashi on as described for exanple LXXXVI using ammoni a and the 3-thienyl
anal og of 15 as the starting materials. np >280 [err]C, ESIM5S (MtH) calc'd
for [err]: 341. n 2 ) Exanpl e
Cl Preparation ggggr%%P%hqgrgééufhggnE%$ %S m/e calc'd for Cz4HagN70z: .
-(car banoyl ) am né#ad2anet 1, Rowjdry rdaasal3400ne 72 Prepared in a simlar
fashi on as descri bed for exanple LXXXVI using ammoni a and the

5-chl oro-3-thienyl analog of. 15 as the starting materials. np >300 [err]C,
ESIMS (MtH) calc'd for [err]: 345.0208xampdadLXBXGT 0213. 10 Exanple C
Preparation of 3-(2,5- dinethyl 3-thi

(car banoyl ) ani noi ndeno[ 1, 2- c]pjﬁé?ﬁ?‘&¥Bn8§1§'(i'pr°9¥%%ﬁ%?ed inasinlar
fashion as described for exagekamidePMdadid QﬁQQ&Q dat

2,5-dinmethyl -3-thienyl analog of 15 as the g%é?ilng ngﬁgr?a g. np >280
[err]C, ESIMS (MtH) calc'd for [err]: 339.0916, found: 339.0905. 20
Exanple CIII Preparation of 3-(2-furanyl)-5- (carbanoyl)

am noi ndeno|[ 1, 2-c] pyrazol -4-one Prepared in a simlar fashion as descri bed
for exanple 25 LXXXVI using anmmonia and the 2-furanyl analog of 15 as the
starting materials. np 278 [err]C, ESIMS (MtH) calc'd for [err]: 295.0831,

found: 295.0838. Exanple Cl
18}
FSCM( 0z H2
Zn, CaCl2
- gt Yo
AcOH, EtN
° 26 © 27 ©

’:ﬁ\ H H
AcCl H2NNH2
————— at——————i
S
28 29 3 —NH

15 Step 1. Synthesis of 26 from 3-nitrophthalic anhydride.

A solution of 3-nitrophthalic anhydride (9.7 g, 50

mmol) and 1,1,1-trifluoro-5-methyl-2,4-hexanedione (9.1 g,
50 mmol) in acetic anhydride (28.3 mL, 300 mmol) was treated

20 with triethylamine (13.95 mL, 100 mmol) and stirred at 25 °C
for 4 h. The solution was diluted with 1 N HC1l (200 mL) and
the precipate collected and washed with water (200 mL) and
hexane (400 mL) to give the product as a yellow solid (11.1
g, 85%). mp 127-129 °C; CIMS (M+H) calc'd for C13H12NOs:

25 262.0715, found: 262.0694.

Step 2. Synthesis of triketone 27 from 26.
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30 Preparation of 3-(i-propyl)-5- (N N

di met hyl am ;s%goyl ) am noi ndeno [1, 2-c] pyrazol-4-one Pr Q@Qngdmggl@
simlar fashion as described for exanple 35 LXXXVI using _

1, 1-di met hyl hydrazi ne and the i-propyl analog of 15 as the starting
materials. np 231 233 [err]C ESIMS (MtH) calc'd for [err]: 314.1616,
found: 314. 1599. Preparatlon of 3-(c-propyl)-5-

(N, N- di net hyl ani @ocsé’rll%ﬁ&?l ngr’r?ﬁo hdefo f?L wed by AfCH - 324 18)Peadar ed i n

asimlar f ' C X ;ﬁgg(X;/

1, 1-di net -hyﬁgﬁdram n qg'?}dwal&g(égf?gl&ea - ana é%?as t4he s]I)aratnd :
mat eri al s. rﬁﬁl ]°c’-51dES|(p?/59(r|vﬁ m@a% @rnqlohq@d]to mlmaoxf a6nd:
312. 1487. 1&1E>qamalz@a@ﬂlo?mw&tmeare& $cé£1tl@y<yéﬂd 5che filtrate was

di h d azol -4-one 20 Prepared in
S st 3§ R LR B ke [5G 4V o puetus. zesidue
1, 1- di met hylwiwrfazqaﬁ Gmtd?atdt@d:mghyEtaAal ¢yoofmip. drhe hergirard ilag
materials. g beledf BhE WBShiE () ogel ggﬁlggogn{cﬁ&ﬁﬂn) a)%%gb%:%%%

found: 354.1932. nple CVI1 Preparation
P nms drled (Mgso4) , glltered and concentrated at

reduced pressure to give a yellow solid. Trituration with

15 hexane gave the product as a yellow solid (7.1 g, 73%). mp
241-243 °C; CIMS (M+H) calc'd for C13H14NO3: 232.0974,
found: 232.0962. '

Step 3. Synthesis of 28 from 27.
20

A solution of 27 (500 mg, 2.16 mmol) in CH2Cl2 (5 mL)

was treated with Et3N (0.36 mL, 2.59 mmol) and stirred at 25
°C for 15 min. The reaction mixture was treated with acetyl
chloride (0.18 mL, 2.38 mmol) and stirred at 25 °C for 1 h.

25 The reaction mixture was quenched with 1 N HCl (20 mL) and
extracted with EtOAc (20 mL). The organic layer was
separated, dried (MgSO04), filtered, and concentrated at
reduced pressure to give a brown residue. Trituration with
hexane gave the product as a tan solid (484 mg, 82%). mp

30 241-243 °C; CIMS (M+H) calc'd for CysH1gNOs: 274.1079,
found: 274.1093.

Step 4. Synthesis of 29 from 28.

35 A solution of 28 (240 mg, 0.88 mmol) in BuOH (5 mlL) was

treated with hydrazine hydrate (0.055 mL, 1.76 mmol) and p-
TsOH (8.4 mg, 0.044 mmol). The reaction was heated to reflux
and stirred for 4 h. The reaction was cooled to 25 °C and
the solvent removed at reduced pressure. Recrystalization
40 with i-propyl alcohol gave the product collected as an off-
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(N, N-di et hyl am nocar banoyl ) am noi ndeno [1, 2-c] pyrazol -4-one 30 Prepared in
a simlar fashipgyooagsggescri bed for exanple LXXXVI using PCT/US99/08616

1, 1-di met hyl hydrazi ne and the 2-thienyl analog of 15 as the starting
materials. np 279 [err]C ESIMS (MrH) calc'd for [err]: 354 1024, found:

354.1025. 3 Rl e L1 par at of 3-(5-met hox |en - 74

5 3 %ﬁ%QEQ% fi3e JF%@WOWB oi” ﬁdeﬁ% '['I;SL Mtﬂ%y‘%%{]z‘b'ld 4- one
Prepared in a sfot |ICasH1sdi0gn 230 de242 bixshirfdar 2a0anpbe . LXXXVI usi ng

1, 1-di met hyl hydrazi ne and the 5-nmethoxy-2- 10 thienyl analog of 15 as the
starting materials. np 280 [err]C, ESIM5S (MtH) calc'd for [err]: .384.1130,

found: 384.1119. Exanple CI X 15 Example BEXEXVIEt| on of

3-(5-net hyl -2-thienyl)-5- (N, Ndi met hyl am poca bam)yl ani_noi ndeno

[ 1, 2-c] pyr azol - 4-one Prepared® Fﬁpa"'%va?’Pa‘?ff%s{ﬁ’é’ﬁ%’é’ déscribed for exanple

20 LXXXVI ygi ng 1, 1-di met hyl bwdiazd ol 5% %} tieeny! anal og of

15 as the startlng materlals >2cggn?e%?tr][?fz +\ﬁ+ 5 calc' d for [err]:

368. 1181, found: 368.1171. 25 Exampl e CX

Preparation of 3-(5-ethylc rbox I-2 thien

(N, N di met hyl ani nocd ﬁﬁ%ﬁf%) &Fh %{asillﬂ’b?ﬁagéﬁcllhﬂ@ for example
LXXXVI using the c- propyl analog of 26 as the starting

material. mp 220-221 °C; CIMS (M+H) calc'd for CigH14N303:
15 268.1086, found: 268.1078.

Example LXXXVIIIX
Preparation of 3-(t-butyl)-5-
(acetamido) indeno [1,2-c]pyrazol-4-one

20

Prepared in a similar fashion as described for example
LXXXVI using the t-butyl analog of 26 as the starting

material. mp >250 °C; CIMS (M+H) calc'd for CigH18N303:

284.1399, found: 284.1395.
25

Example LXXXIX
Preparation of 3-(2-thienyl)-5-
(acetamido) indeno[1,2-c]pyrazol-4-one

30 Prepared in a similar fashion as described for example
LXXXVI using the 2-thienyl analog of 26 as the starting

material. mp 269 °C; CIMS (M+H) calc'd for Ci1gH12N302S:
310.0650, found: 310.0635.

35 Example XC
Preparation of 3-(3-methyl-2-thienyl)-5-
(acetamido) indeno{l,2-c]pyrazol-4-one
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30 Prepared in a simlar fashion as described for exanpl e LXXXVI
using 1, 1-digehhahgydrazine and the 5-ethyl carboxyl - 2-thi epyrgsvases of 15
as the startrng naterials. np 252 [err]C, ESIMS (MtH) calc'd for [err]:

426. 1236, found: 426.1251. 35 Exanple CXI Preparation of 3-(3-thienyl)-5-

75 5 N, N- di met hyl.am_nqcar hanoyl ) am noi.nden

[1, 2-¢] pyr azol - 4?‘6?%%&5?%’5? &t ﬁ%'lglagﬁ %nalsgl’rlofiaéﬁi) §ﬁ38§158§c£f’5e8x?‘8?1%xanpl e
LXXXVI usi n§XXXVIdusbnd yting 03 auethy lardt thienyldt hnedph afiaR6ga&Othé 15 as the
starting materials. 202 Jerr] G I alc'd for [err]: 354.1025,
f ound: 354. fgéf.%lﬁﬁaﬁgﬁ'-%rt‘k{ 1 fﬁl §p7aérz %ﬁ%@f‘ﬁi@?ﬁ%é ng olyt)-5- 15-
(car banoyl ) &xr7HgiuNdeps| 1324 ch$lx aziduntd oriR4Ro80ar.ed in a simlar fashion as
descri bed for exanple LXXXVI using anmonia and the 1-nethyl-3-pyrrolyl

anal og of 15 as the starting materials. np >300 [err]C, ESIMS (MtH) calc'd
20 forlPerr]: 308.1147, found: 308EkxadePleEXample CXII| Preparation of
3-(2,5-di net hyl -3-thienyl)-5- %g:N-dinethylaginocagbannyl)aninoindeno 25

[ 1, 2- c] pyr azol - 4- one Prepar FFSRRTRtdOR P4 3raehhBL) a3~ descri bed for exanpl e

LXXXVI using 1, 1-di ngi.ay} ARensisadie 2 2= igg;ra 13- tn% enyl anal og
of 15 as the startigg matg%gg?é np 252 egr‘jC;cgi E%IQNB(I\% calc'd for
[err]: 382.1338, found: 382.1357.

Prepared in a similar fashion as described for example
15 LXXXVI using ammonia and the ethyl analog of 15 as the

starting materials. mp >250 °C; CIMS (M+H) calc'd for
C13H313N402: 257.1039, found: 257.1033.

Example XCII
20 Preparation of 3-(n-propyl)-5-

{carbamoyl) aminoindeno[1,2-c]pyrazol-4-one

Prepared in a similar fashion as described for éxample
LXXXVI using ammonia and the n-propyl analog of 15 as the

25 starting materials. mp 187-189 °C; CIMS (M+H) calc'd for
C14H15N402: 271.1195, found: 271.1187.

Example XCIIT
Preparation of 3-(i-propyl)-5-
30 (carbamoyl) aminoindeno(1l,2-c]pyrazol-4-one

Prepared in a similar fashion as described for example
LXXXVI using ammonia and the i-propyl analog of 15 as the

starting materials. mp >250 °C; CIMS (M+H) calc'd for
35 C14H15Ng03: 271.1195, found: 271.1196.

Example XCIV
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Exampl e CXIV Preparation of 3-(2-furanyl)-5- 35

(N, N- di met hyl aryppogggspnoyl ) am noi ndeno [ 1, 2-c] pyrazol - 4- one 7®cT/usbors6is
Prepared in a simlar fashion as described for exanple LXXXVI using

1, 1- di met hyl hydrazi ne and the 2-furanyl analog of 15 as the starting

materials. mp 202 [err]C ES I\ﬁ,wrlgx__iggl S'dejgr_é&e;;Rr#JQ 338.1253, found:
p .

338.1248. 10 ation of
3-(i-propyl)-5- (4 -car bwmmd;ﬂnladiiaﬁhaaeﬁamsi@)ciml 4-on

[ 1, 2-c] pyrazol -4-one 15 Prepared in a simlar fashion as descrl bed
for exanple XXII| using isonipecotan de and t he |-propyl anal og of 14 as_
the starting materi 2 cdfor err

396. 2035, found: 39?’%%%%? gtk & kgL ERLE 4] SC"E&’ mple
Prepar at i on of QX¥1§VI1€X§4I}9 E-mr(ml@aabdnbyEpcpprmpithrmieigamfda}al adethe

[ 1, 2-c] pyr Rrepare simlar_fashion as_descri bed
for exanpl € I Fa %W‘% Tastoefﬁlﬁé'cg géb ﬁ§3t Hei EHMNS | (MeHd| 6§16f 4180Ks t he
starting nateri GieH1 1 @8- 26279({8&8r1r,] EpuhSt MBst Mréd4a calc' d for [err]:

436. 2348, found: 436.2345. 30 Exanpl e CXVI|
Preparation of 3-(ethyl)-5- (4-am nomethyl pi peridinyl acetamni do)i ndeno
[1, 2-c] pyrazol - 4-one 35 Pr epar ed 18 Rdvar fashion as described

for exanple XXII1 using 4-(am nonethyl)piperidine and the ethyl anal og
Preparation of 3-{c-hexyl)-5-

15 (carbamoyl) aminoindeno {1, 2-c] pyrazol-4-one

Prepared in a similar fashion as described for example
LXXXVI using ammonia and the c-hexyl analog of 15 as the

starting materials. mp 178-179 °C; ESIMS (M+H) calc'd for
20 C17H19N402: 311.1507, found: 311.1500.

Example XCVI
Preparation of 3-(2-thienyl)-5-
(carbamoyl) aminoindeno[1,2-c)pyrazol-4-one
25

Prepared in a similar fashion as described for example
LXXXVI using ammonia and the 2-thienyl analog of 15 as the

starting materials. mp 214 °C; CIMS m+ calc'd for

C15H10N4028: 310.0517, found: 310.0524.
30

Example XCVII
Preparation of 3-(3-methyl-2-thienyl)-5-
(carbamoyl) aminoindeno[1,2-c¢}pyrazol-4-one

35 Prepared in a similar fashion as described for example
LXXXVI using ammonia and the 3-methyl-2-thienyl analog of 15
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of 14 as the starting materials. np 174-176 [err]C, ESIMS (MtH) calc'd for

[err]: 368.§8§§5ﬁgund: 368. 2078. 77 5 Exanple CXVI I Pr epgiugbyssgieof
3-(i-propyl)-5- - am nomnet hyl pi peri di nyl acet am do) i ndeno

[1, 2-c] pyrazol -4-one 10 Prepared in a simlar fashion as described for
exanple XXl using 4-(am nonethyl)piperidine and the i-propyl anal og of 14
as the $taras iiettantdng maserisls2omper?9 ¢ CEFIMIS MM fatef & Foxerr]
382. 2242, f%ﬂ3}3§?23_232%@5_b55§)§aﬁa{1ﬁdg)@2@ Poepar ati on of 3-(c-propyl)-5-
(4- am nonet hyl pi peri di nyl acet am do) i ndeno [1, 2-c] pyrazol -4-one 20 Prepared
ina simlar fashion as described for exanple XX II|. using LT

4- (am nonet hyl ) pi peridi ne and t he ¢g- V. og of 14 as the 'stérti ng
materials. np 138-140 [err]C, ESI ﬁ% !%E{) kgg?'g&d for [err]: 380.2086,

found: 380.2079. 25 Epcepdration Depa(si-methell-2~thiéeyy)}56-

(4-am nonet hyl pi peri di nyl acet am do)i ndeno [1, 2-c]pyrazol -4-one 30 Prepared
in a silf|ar fashi on{earbamey])sminodn b @-RkPYFageing-one

4- (am nonet hyl ) pi peri di ne and t he c-hexyl anal og

Prepared in a similar fashion as described for example
LXXXVI using ammonia and the 5-methyl-2-thienyl analog of 15

as the starting materials. mp >280 °C; ESIMS (M+H) calc'd
15 for C1gH13N402S: 325.0759, found: 325.0761.

Example XCIX
Preparation of 3-(5-ethylcarboxyl-2-thienyl)-5-
(carbamoyl) aminoindeno {1, 2-c]pyrazol-4-one
20

Prepared in a similar fashion as described for example
LXXXVI using ammonia and the 5-ethylcarboxyl-2-thienyl
analog of 15 as the starting materials. mp >280 °C; ESIMS

(M+H) calc'd for C18H]15N404S: 383.0813, found: 383.0788.
25

Example C
Preparation of 3-(3-thienyl)-5-

(carbamoyl) aminoindeno[l,2-clpyrazol-4-one

30 Prepared in a similar fashion as described for example
LXXXVI using ammonia and the 3-thienyl analog of 15 as the

starting materials. mp >280 °C; ESIMS (M+H) calc'd for
C15H11N4028: 311.0603, found: 311.0594.

35 Example CI
Preparation of 3-(5-chloro-3-thienyl)-5-

(carbamoyl) aminoindeno [1,2-c]pyrazol-4-one
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of 14 as the starting materials. np 196-198 [err]C ESIMS (MtH) calc'd for
[err]: 422. 255W0 9orsa308: 422. 2540. 35 Exanpl e CXXI Preparati on pETnseoséis
3-(i-propyl)-5- (4-nethyl pi perazi nyl car banoyl ) am noi ndeno 78 5

[ 1, 2-c] pyrazol -4-one Prepared in a simlar fashion as described for exanple
LXXXVI using 1-am no-4-nethyl pi perazine and the i-propyl analog of 15 as
the starting materials. np 231-233 [err]C, ESIMS 10 (MtH) calc'd for

5[5 ot hyl car DOk LBV LI Se. I ool i aer st por e Mor examel

- (5-ethyl car ~2-thi.enyl)-5-. (4- pi perazi nyl car banpyl ) am noi"'ndeno
15 PYRAxvz us"nﬁl,aé'!l%ﬁ‘b%/rﬁlt% oaﬁé:%lé‘.Pé'BagéElh}?P)él stateg afadfi on
as described fais @xemBbark XY \thatst 1 oL- &P NQvd- TRt hﬁ%@h@‘agﬂﬁ)”ece?i@'é he 5-
et hyl car boxyl - -thlenél ﬁngloa of_ 15 as the startin mat erital s.” np 249
[err]C ESIMS (HFH18518N4O023T! | 6345 -02RPL. fowmd:f 34Re924B1. 1642. Exanpl e
CXXI'l'l Preparation of 3-(5-carboxyl-2-thienyl)-5- 25

(4- met hyl pi per azi nyl car banoyl ) am noi ndeno [ 1, 2-c] pyrazol -4-one A sol ution
of CXI'l (30 ng, 0.05 mol) in 3:1 THFEwatmple (CIXIri) was treated with Li OH

(23 ng, 0.5 mml) and the 30 rfactign s stirred at_25 [err]C for 12 h and
then heated to reflux FOFPRERLIGRLH A © SImpEhrladstheamybh-%t reduced

pressure and the resi dugcuaBaldyi) ¥ %¥§¥1I§LQ*BYLQZQ})4§QQEmater (5

bl

m.). The organic | ayer was separated an

~

15 Prepared in a similar fashion as described for example
LXXXVI using ammonia and the 2,5-dimethyl-3-thienyl analog
of 15 as the starting materials. mp >280 °C; ESIMS (M+H)

calc'd for C17H15N402S: 339.0916, found: 339.090S5.

20 Example CIIT
Preparation of 3-(2-furanyl)-5-

(carbamoyl) aminoindeno[1,2-clpyrazol-4-one

Prepared in a similar fashion as described for example
25 LXXXVI using ammonia and the 2-furanyl analog of 15 as the

starting materials. mp 278 °C; ESIMS (M+H) calc'd for
C15H311N403: 295,0831, found: 295.0838.

Example CIV
30 Preparation of 3-(i-propyl)-5-
(N,N-dimethylaminocarbamoyl) aminoindeno
[1,2-c)pyrazol-4-cne

Prepared in a similar fashion as described for example
35 LXXXVI using 1,1l-dimethylhydrazine and the i-propyl analog
of 15 as the starting materials. mp 231-233 °C; ESIMS (M+H)

calc'd for C1gH20N502: 314.1616, found: 314.1599.
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aqueous phase was adjusted to pH=2 with 1 MHC and re- 35 extracted with
Et CAc (5 ml)wo dsaze9nbi ned organic |ayers were dried ([err])pchibdopse@ and
concentrated at reduced pressure to give a crude residue. Purification by
reverse jphase HPLC gave the product as a yellow solid (10.4 ny, 79 5
46% . np 270 [err]C, ESIMS (MtH) calc'd for [err]: 453.1344, found:

453. 13533 Exanpl e CXXIV Preparation of 3-(2,5-dinethyl-3-thienyl)-5- 10
(4-nethy|piperazinylcarbanoyl)aninoi@Qgﬂ@lglcg-c]pyrazol-4-one Prepared in
a simlar fashion as described for exanple LXXXVI using

-1- am no- 4- et hyl pi per azi-ne mrapadaridnSofl 3 -derpebyytB-5-hi enyl .anal og of 15
as the starting materials. np 250 &err]C; ESI V5 SNHH) calc'd for [err]:
437.1760, found: 437. 1 NiN-gimaphglamdsocqrbamoyl) aminoindenop; gparation of
3-(i-propyl)-5- (norpholinylcar /| JAQl.Rden 1, 2-c] pyrazol - 4- one
Prepared in a simlar fashion agﬁgggcgr]%g%’grgeggépl e 25 LXXXVI "using

4- am norm@r phol i ne and the i-propyl analog of 15 as the starting materials.
np 256-258 [err]C_ ESIMS (MH calc' d for [err]: 354.1566, found: 354.1543.
Exanpl e CXXVI 30 Prepamse g & ishmiders ferhiennge caeserbyed 49K FRawRYR/| ) - 5-
(_rm_rlohol :c nylhpmmnwdéi)ﬁgﬁlnm’dmf rﬁ;lh&d&laﬁl 3351h?zahd4t1@@echsﬁwr_echﬂﬂ@h .
simlar fashipn as descrihed for ex .e [ - r phol i ne
and t he N-ma?ﬁy:" a?%a%ﬁ,ls_qha_rtlng et OrialE” wp yé; nﬁsﬁwgnhv?ﬁso

calc'd for Ci1gH18N502: 312.1460, found: 312.1487.

i5
Example CVI
Preparation of 3-(c-hexyl)-5-
(N, N-dimethylaminocarbamoyl) amincindeno
[1,2-clpyrazol-4-one
20
Prepared in a similér fashion as described for example
LXXXVI using 1,1-dimethylhydrazine and the c-hexyl analog of
15 as the starting materials. mp 229-231 °C; ESIMS (M+H)
calc'd for C39Ho4N502: 354.1929, found: 354.1932.
25
Example CVII
Preparation of 3-(2-thienyl)-5-
{N,N-dimethylaminocarbamoyl) aminoindeno
[1,2-c]pyrazol-4-one
30
Prepared in a similar fashion as described for example
LXXXVI using 1,1-dimethylhydrazine and the 2-thienyl analog
of 15 as the starting materials. mp 279 °C; ESIMS (M+H)
calc'd for C17H1eN502S: 354.1024, found: 354.1025.
35

Example CVIII
Preparation of 3-(5-methoxy-2-thienyl)-5-
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pi peridinyl analog of 15 as the starting materials. np 216- 218 [err]C

ESI MS (M+H) ca%g;,smg [err]: 455.2042, found: 455.2036. 80 pcér/Esvampdie
CXXVI| Preparation of 3-(5- mathyl-2-thieny|)-5- _
(mor phol i nyl car banoyl ) am noi ndeno [1, 2-c] pyrazol -4-one 10 Prepared in a

simlar fashion as descri ﬁr I § 1'% ﬁ r phol i ne and
the 5-net hyl-2-thienyl Qi? 0 %%ggﬁﬁéégﬁﬂﬁ mat er’l a#L‘HBD 261 .
[err]C, ESIMS (M+H) cal c d for [er[i;z%lﬂ:ml-fm. 410.1308. 15 Exanpl e
CXXVII'1 Preparation of 3-(5-chloro-3-thienyl)-5-

(mor phol i nyl carbanoyl ) am noi ndeno [ 1, 2 c] pyrazol -4-one 20 Prepared in a

simlar fashion as ribed.fo exa usi 4- ami noppyr phol i ne and
t he 5-chl oro- 3-thi e%%se%gﬁgﬁoéno i%m:'a f#éasﬁlz?ﬁ |ar?g%%§F§Flg‘3?sggﬁpe%épﬁe
[err]C, ESIM5 (INER¥VIcalsdng floi- ﬁemei}hyld'a@i@mne faodin ¢the4 3omeTBIxy 2%5- Exanpl e
CXXI X Prepargat i odh &y 13-alnai1 g0l ?Eig' % el:ﬁ &B&lt')llt% materials. mp 280 °C;

(mor phol i nyl car bam)yl am n0| eno pyrazol —4-one 30 Prepar ed in ‘a
sim |l ar fashi orEgsEisie@tH)bedltod éa:armigﬁlaN503s 384.1130, found:

384.1119.

Example CIX
15 Preparation of 3-(5-methyl-2-thienyl)-5-
(N, N-dimethylaminocarbamoyl) aminoindeno

[1,2-clpyrazol-4-one

Prepared in a similar fashion as described for example
20 LXXXVI using 1,1-dimethylhydrazine and the 5-methyl-2-
thienyl analog of 15 as the starting materials. mp >280 °C;

ESIMS (M+H) calc'd for C1gH18Ns502S: 368.1181, found:
368.1171.

25 Example CX
Preparation of 3-(5-ethylcarboxyl-2-thienyl)-5-
(N,N-dimethylaminocarbamoyl) aminoindeno
[1,2-c]lpyrazol-4-one

30 Prepared in a similar fashion as described for example
LXXXVI using 1,1-dimethylhydrazine and the S5-ethylcarboxyl-
2-thienyl analog of 15 as the starting materials. mp 252 °C;

ESIMS (M+H) calc'd for CpHaoNs504S: 426.1236, found:
426.1251.
35

Example CXI
Preparation of 3~ (3-thienyl)-5-
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LXXXVI usi ng 4-am nonorpholine and the 2,5-di methyl-3- thienyl analog of 15

as the star /g%geri als. np >280 [err]C ESIM5 (MrH) cal c'perfusbodseie ] :
424. 1443, foun 424.1431. Exanpl e CXXX Preparation of

3- (5-ethyl carboxyl - 2-thi enyl)-5- 81

(nor phol i nyl car banoyl )am noi ndeno [ 1,2-c] pyrazol - ne,Prepared in a
simlar Pashion as des e hychanin QE%?BWV ﬁ%nﬁ fonor phol { ne and

the 5-ethyl carboxyl - 2- 10 thi en na 2401154 a5nd he starting materials.
mp 258 [err]C, ESIMS (M+H) cal c)t?i fol ?g’r’rf 468. 1341, found: 468.1331.

"Exanpl e CXXXI 15 : : : Preparatlon of - 3- (5- carboxyl 2-thienyl)- 5-
.(nor phol i nyl car banoyl’) ani noi ndeno [o razol -4-one Prepared in_.a
similar fashion &¥ePaer; B&daf §|1mé5< F%&?gg eﬁqW%gé_onﬁrSe@WEVI us
ESTER) . np AiXkxvar m]sCingE&EI NSdﬁ.Methdlhydrdziﬂé ded rfhe SAEHIRRR] famaidy

440. 1024. Ex I Preparat i °

3. (5. beﬁ?y e,zst% m%@egéals mp 202 °C; ESIMS (M+H)

(nor phol i ny|é‘e§1rcb@%6ﬁ @gﬁig&é@i@ :[ 352~ ¢bpy| agchnd: o3ws A3l uti on of
benzyl am ne (0.01 nmi, in DM (1 nL) was treated with acid CXXXI
(40 nmg, 0.09 mmol) and 30 stlrred at 25 [err]C. The reaction was treated

with TBTU (29 nmg, 0.09 mmol) and stigt. aﬁlg %t gezlerr]C for 30 mn.
Triethylamne (0.01 nL, 0.09 mmol) was (} gand the reaction stirred at 25

[err]C for 12 h. Aftepragdicagisnr ef TBI (L {xsti) - D-pfidraiyil))-5-

15 (carbamoyl) aminoindeno([1l,2-c]lpyrazol-4-one.

Prepared in a similar fashion as described for example
LXXXVI using ammonia and the l-methyl-3-pyrrolyl analog of
15 as the starting materials. mp >300 °C; ESIMS (M+H) calc'd

20 for C1gH14Ng502: 308.1147, found: 308.1166.

Example CXIII
Preparation of 3-(2,5-dimethyl-3-thienyl)-5-
(N, N-dimethylaminocarbamoyl) aminoindeno

25 [1,2-clpyrazol-4-one

Prepared in a similar fashion as described for example
LXXXVI using 1,1l-dimethylhydrazine and the 2,5-dimethyl-3-
thienyl analog of 15 as the starting materials. mp 252 °C;

30 ESIMS (M+H) calc'd for CjgH2poNs502S: 382.1338, found:
382.1357.

Example CXIV
Preparation of 3-(2-furanyl) -5~
35 (N, N-dimethylaminocarbamoyl) aminoindeno
{1,2-clpyrazol-4-one
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and triethylamne (0.01 nL, 0.09 mmol) the reaction was 35 stirred at 25
[err]C for an agglbskm@el 4 h. The reaction was diluted wth Et @o¢aisddostle
and water (10 nL) and the aqueous | ayer was extracted with EtOQAc (5 x 10
m.). The conbined organic |ayers were dried (NaJerr]S(Jerr]), filtered, ‘and
t he sol vent g enoved y ressure. urlflcatl

resi due usi nszg revers%ep#]aasga&(% ga@% ?Jﬁe eﬁ°§é#’?§vvgg’6l?’8atﬁ%e
429 . np 275 [ ekXXXYI ESIVE @NﬂHﬁlmathYHh?dmaﬁrne]andS29e1659ur&nwhdanalog
529. 1682. Exa 18064 | ok

3-(5-(4-net hylrrg%geramnytjﬁel%gr 8)%3%1 ‘Hatiﬂff E};Hfﬁ@g C; ESIMS (M+H) .
(ror phol i nyl cardabo\d )fon rihi7#idegNgOR 1, 238]n&532cﬂouhdone3$51248 Prepared in
a simlar fashion as described for exanple CXXXIl using - '

1- am no- 4- et hyl pi perazine as the starting material. np 190 [err]C, ESI M
(MtH) calc'yy for [err]: 537.2032, founcﬁxaié,iezg,':&. 20

Exanpl e CXXXI'V Preparation of 3-(5-(2-(1-nethylpyrrolidinyl)ethyl)

car boxam do- 2-t hi enyl ) - 5- (noﬁphphtayioarbﬁnmy(ﬂipﬁuyMIOGSHO

[ 1, 2-c] pyrazol -4-one 25 Pr, pared in_a si r fashion, as described for
exanpl e CXXXI'| using 2- (2‘2 %ﬁﬁé%ﬂyﬁ?FFBF?ﬂ4 Melndende starting

material. np 235 [err]C ESINB (N%k& §aéfp§E££81I4”H£E 550. 2236, found:
550. 2229. 30 Exanpl e CXXXV

15 Prepared in a similar fashion as described for example
XXIII using isonipecotamide and the i-propyl analog of 14 as

the starting materials. mp 224-225 °C; ESIMS (M+H) calc'd
for Cz1HoeN503: 396.2035, found: 396.2036.

20 Example CXVI
Preparation of 3-{(c-hexyl)-5-
(4-carbamoylpiﬁeridinylacetamido)indeno

[1,2-cipyrazol-4-one

25 Prepared in a similar fashion as described for example
XXIII using isonipecotamide and the c-hexyl analog of 14 as

the starting materials. mp 228-229 °C; ESIMS (M+H) calc'd
for CpgH3gNs5O03: 436.2348, found: 436.2345.

30 Example CXVII
Preparation of 3-(ethyl)-5-
(4-aminomethylpiperidinylacetamido) indeno
[1,2-c)pyrazol-4-one

35 Prepared in a similar fashion as described for example
XXIII using 4- (aminomethyl)piperidine and the ethyl analog
of 14 as the starting materials. mp 174-176 °C; ESIMS (M+H)

calc'd for CooH2eN502: 368.2086, found: 368.2078.
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Preparation of 3-(5-(N, N-di methylam no) carboxam do-2-thienyl)-5-

(nor phol i ny yl ) am noi ndeno 35 PCT/US99/08616

[ 1, 2-cl pyrazol-4-one Prepared in a simlar fashion as described for exanple
CXXXI'| using 1, 1-dinethyl hydrazine as the starting naterial. 83 5 nmp 201
[err]C, ESIMS (MtH) calc'd for [err]: 482.1610, found: 482.1588. Exanple
CXXXVI Fﬁeparatlon of 3-(5-(2-(N, Ndi net hyl am no)ethyl) 10

car boxam do- 2-t hi enyl ) - 5- ( nor phol Exasple KHMARAL am noi ndeno

[ 1, 2-c] pyrazol -4-one Prepared in a, swn%1 ashlon 3 descri bed for exanple
15 OO 1 using N, N-di met hFEPAFRELRRY O 3l 5 PR W3t i ng material. np

190 C, ESIM5 (M- 0. 1922.
Exam[)?rer]CXXXVI I ( w &@r&&%&?}g%?’e{)r%déﬁ Sfégg%%l%ﬁygg%leﬁl nyl ) et hyl)

car boxam do- 2- th| enyl )-5- (nor plﬁml.zﬂglmm&)y&-)m noi ndeno

[ 1, 2-c] pyrazol - 4-one 25 Prepared in a simlar fashion as descri bed
for exafple CXXXI| using 1-(2-am noethyl)pyrrolidine as the starting
material . np 224 rrepaied EHl MBs{hithr cBashibi cas [desdrikeshb f208@xampled:

536. 2091. 3 1 ep: ian of

3-(5- ( 2- (rmS‘dﬁHII MFiRg: ﬁyl‘?‘“&é“r’i‘a‘%&%ﬁ%fgé%ﬁdl;@f/ %ﬁd Hodpyd

(mor phol i nylarslvenofl Ll4nmasothgeabarting materials. mp 218-220 °C; ESIMS
(M+H) calc'd for Cp1H2gN502: 382.2242, found: 382.2227.

15
Example CXIX
Preparation of 3-(c-propyl) -5-
(4-aminomethylpiperidinylacetamido) indeno
[1,2-c]lpyrazol-4-cne
20
Prepared in a similar fashion as described for example
XXIII using 4- (aminomethyl)piperidine and the c-propyl
analog of 14 as the starting materials. mp 138-140 °C; ESIMS
(M+H) calc'd for Cz1HagNs502: 380.2086, found: 380.2073.
25 |
Example CXX
Preparation of 3-({c-hexyl)-5-
(4-aminomethylpiperidinylacetamido) indeno
[1,2-c]lpyrazol-4-one
30
Prepared in a similar fashion as described for example
XXITI using 4- (aminomethyl)piperidine and the c-hexyl analog
of 14 as the starting materials. mp 196-198 °C; ESIMS (M+H)
calc'd for C4H32N502: 422.2555, found: 422.2540.
35

Example CXXI
Preparation of 3-(i-propyl)-5-
(4-methylpiperazinylcarbamoyl) aminoindeno
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[ 1, 2-c] pyrazol -4-one 35 Prepared in a simlar fashion as described for

exanpl e CXXXI'| weobsgads ( 2- am noet hyl ) nor phol i ne as the starti ngc®hisesnssie
material. np 241 C, ESIMS (MtH) calc'd for [err]: 552.2029, found:

552. 2043. Exanpl e CXXXI X Preparation of

3- (5- nor phol § nyl car boxam do- 2-t hi enyl )-5- 10 _

( mor phol i nyl car baroyl ) ani noi ndeno [%?E?E?EVF§§8%?ﬁ?3W% Prepared in a |
simlar fashion as described for exanple CXXXI| using 4-am nonorpholine as

the starting materi al. 15 . 271 G, .ESI MrH) calc'd for Jerr]:

524.1716, found: 52%&9&8?3%%@ & aﬁygﬁéhé??oﬁs glescribed for example
3-(5-(3-(pyrrolLHEKYI)DshngI3-éﬁlno-ﬁ-methylpiperazine i?d the i-propyl. '
car boxam do- 2-t hj ) aP- ' ar.bano am hoi nde ]

[T 2] pyrazol - Aankof ASAF Td B A PTE. WE SBn-p2a £6¢ ERANGI o
CXXXI 1 usi nho 1- (8+Bhi sabt oRYidr 2 yHoENs0di:N3BY, 8638 herdAnd!t A6l p@3gat eri al .
np 260 C, ESIMS (MtH) calc'd for [err]: 564.2029, found: 564.2031. Exanple

CXLI Preparation of 3-(5-(2-(3-pyridyl) ethyl) 30

car boxam do- 2-t hi enyl ) - 5- (mor phol i nyl cex&asmy |dxxerd noi ndeno

[ 1, 2-c] pyrazol -4-one Prepared in a simlar fashion as described for exanple
CXXXI | using 3-(2-am frEPRFatdeni afnd- §8-ethynaphoxyd -35thhenayl ht5- np 203

C ESIME (MrH) calc'd forgl glbhy:Bigdesd PPy Qiiiney A ahi83indeno

15 [1,2-c]lpyrazol-4-one

Prepared in a similar fashion as described for example
LXXXVI using l-amino-4-methylpiperazine and the 5-
ethylcarboxyl-2-thienyl analog of 15 as the starting

20 materials. mp 249 °C; ESIMS (M+H) calc'd for C3Ha5NgO4S:
4B1.1657, found: 481.1642.

Example CXXITI
Preparation of 3-(5-carboxyl-2-thienyl)-5-
25 (4-methylpipeiazinylcarbamoyl)aminoindeno
[1,2-c]lpyrazol-4-one

A solution of CXXII (30 mg, 0.05 mmol) in 3:1 THF/water

(2 mL) was treated with LiOH (23 wmg, 0.5 mmol) and the

30 reaction was stirred at 25 °C for 12 h and then heated to
reflux for 1 h. The organic solvent was removed at reduced
pressure and the residue was partioned between EtQOAc (5 mL)
and water (5 mL). The organic layer was separated and the
aqueous phase was adjusted to pH = 2 with 1 M HCl and re-

35 extracted with EtOAc (5 mL). The combined organic layers
were dried (Na2S04), filtered and concentrated at reduced
pressure to give a crude residue. Purification by reverse
phase HPLC gave the product as a yellow solid (10.4 mg,
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Exanpl e CXLI| Preparation of 3-(5-(3-(imdazolyl)propyl) 85 5 . .
car boxam dovds bgidaSey! ) - 5- (nor phol i nyl car banoyl ) am noi ndeno  perusessnssis

[1, 2-c] pyrazol -4-one Prepared in a simlar fashion as descri%ed or exanpl e
CXXXI'I using 1-(3-am nopropyl)imdazole as the starting 10 material. np

263 [errC IMS (Mt %alc' faor JTerr]: 547,1875, faound; 547.1872.

Exanpl e )QJ4%§)Pr aPE@ioﬁ’oFg§M§51%23£29$ ?i%y£%¥n9%4§2¥ﬂﬁo4s’

car boxam do-4%3 hizany,| roun@roupBohzpyl car banoyl ) am noi ndeno

[ 1, 2-c] pyrazol -4-one Prepared in a simlar fashion as described for exanple
" CXXXI'| using 2-(2-am noethyl)pyridine as the starting 20 nmaterial.. np >280
[err]C, ESIMS (MrH) calc'd for [errBxadplMe CEXAV f ound: 544.1778. Exanple
CXLIV Preparation of_ 3-(5-((,2-pyridyl t hyl 5 '

car boxam do- 2- t hi enyi5eRR ofi y-|<é235§¥9§1:§m%mm> -5- |
[1, 2-c] azol -4-one kge ' ) {1 Yo LibRed for exanple
CXXXI | E?{ng 2-(aninoﬁ%tﬁg??%§??%§%é?£&#f%&gstaﬁﬁpﬁgaggﬂﬁgfgpiaI. np 239
[err]C, ESIMS (MtH) calc'd for [[A,Rlc)p$az6le4-6énend: 530. 1603. Exanpl e
CXLV Preparation of 3-(5-(2-(piperidinyl)ethyl) 35

car boxam do- 2-t hi enyl )-5- (norpholinyl carbanoyl )am noi ndeno

[1, 2-c] pyrasol - 4-Prrepfifed in a similar fashion as described for example

LXXXVI using l-amino-4-methylpiperazine and the 2,5-
15 dimethyl-3-thienyl analog of 15 as the starting materials.

mp 250 °C; ESIMS (M+H) calc'd for C2H5Ng02S: 437.1760,
found: 437.1771.

Example CXXV
20 Preparation of 3-(i-propyl)-5-
(morpholinylcarbamoyl) aminoindeno

[1,2-¢]pyrazol-4-one

Prepared in a similar fashion as described for example
25 LXXXVI using 4-aminomorpholine and the i-propyl analog of 15

as the starting materials. mp 256-258 °C; ESIMS (M-H) calc'd
for Ci1gH0N503: 354.1566, found: 354.1543.

Example CXXVI
30 Preparation of 3- (N-methylcarbamoyl-4-piperidinyl) -5-
{morpholinylcarbamoyl) aminoindeno

[1,2-c]pyrazol-4-one

Prepared in a similar fashion as described for example

35 LXXXVI using 4-aminomorpholine and the N-methylcarbamoyl-4-

piperidinyl analog of 15 aé the starting materials. mp 216-

218 °C; ESIMS (M+H) calc'd for C22H27NgOg5: 455.2042, found:
455.2036.
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5 .Prepared in a simlar fashion as described for exanple CXXXI| using
1- (2-am noet hylwepbpspsegdi ne as the starting material. np 228 C, pephidbodskisH)
calc'd for [err]: 550.2236, found: 550.2236. 10 Exanpl e CXLVI Preparation
of 3-(4-(trifluoromethyl)phenyl)-5- (acetam do)indeno[ 1, 2-c] pyrazol -4-one
15 Prepared in a simlar fashion as described for exanple LXXXVI

enpl oying 1-(4-(trifluoronethyl)phenyl)-4,4,4- trifluoro-1, 3-butanedi one as
the starting material. np >300 [err] CExample \EXXWIL calc'd for [err]:

370. 0804, found: 370.080 Q-5x20R! LMd | arat R
3-(4-(4-t-butoxycarbony|%Fyéblpe?§§i§§l p%%ﬁ?ﬁ?SQLE? k@@n?&) >

mor phol i nyl ani no) car bonyl ) anime)phuddnyfi bazbahbyl fagt ndiwdénd’ 5

[err] 87 5 Step 1. Synthesis of 30. A solution of

4- pi per azi noacet ophenone (24.8 g, 1242nebpyrasel-di-onert-butyl di carbonate
(27.8 g, 138 mmmol) in 480 nL of tetrahydrofuran was refluxed for 16 h.

After 10 cooling to roomtenperature the sol ution was concentrated under
vacuum The resul ti RFeRateds iRepesimihar frshidneeendeantibedefonnesamybe uum

t (():Dg ford 29.4 M}ﬁﬁé/()guéifngt Izae ﬁﬂﬁ.ﬁgﬁéiépﬁ’élﬁ{b Qrfa Whet € -gRLhY1 - MVEhienyl
( Lerr]) [ergAafgg oé(%s as thg starting materials. mp 261 °C; ESIMS

(M+H) calc'd for C20H20N503S: 410.1287, found: 410.1308.

15
Example CXXVIII
Preparation of 3-(5-chloro-3-thienyl)-5-
(morpholinylcarbamoyl) aminoindeno
[1,2-c]pyrazol-4-one
20
Prepared in a similar fashion as described for example
LXXXVI using 4-aminomorpholine and the S5-chloro-3-thienyl
analog of 15 as the starting materials. mp 259 °C; ESIMS
(M+H) calc'd for C319H17Ns03SCl: 430,0741, found: 430.0757.
25
Example CXXIX
Preparation of 3-(2,5-dimethyl-3-thienyl)-S5-
(morpholinylcarbamoyl) aminoindenc
{1,2-c]lpyrazol-4-one
30

Prepared in a similar fashion as described for example
LXXXVI using 4-aminomorpholine and the 2,5-dimethyl-3-
thienyl analog of 15 as the starting materials. mp >280 °C;

ESIMS (M+H) calc'd for 021H22N503S: 424.1443, found:
35 424 .1431.

Example CXXX
Preparation of 3-(5-ethylcarboxyl-2-thienyl)-5-
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Ft) 6.87 (d, 2 H J =9 H), 3359 (m 4H, 3.33(m 4H), 15 2.53 (s, 3

, 1.49 (§y0%9 o8 StLEP 2. Synthesis of 31 from 30. To a sopgitnsw/gbie30
(11 35 g, and ethyl 20 trifluoroacetate (5.40 nL, 45 mml) in 50
nmL of tetrahydrofuran at 25 [err]C was added dropwi se over 15 min. 21%
sodi um et hoxi de in ethanal (16.8 nL, 45 mol and the resulting solution
then wasS stirred at 25 C(merphRliny}fgrbamey tﬁP%ﬁ?&ﬂﬂﬁ?QMas diluted with
water, adjusted to pH5 25 with [eR] FHilaQghe acid, and extracted wth
ethyl acetate. The conbi ned extr%g?s was washed wth water and brine, dried
over anhydrous sodi um sul fate, flltered ‘and eoncentrat ed under vacuim The

Egi%tgpgt ﬁg' '33 ié@é%%\ggaeﬂlw&ﬁféméa@dm{ N%ng F;Qeao rekféﬂ%ﬂ@ 1g

as an orange Sso err err 87 (d,
2H J=9 Hi)txva BFing, 4 samingmerpholine g the Srefpylgagboxil-3-H), 3.41
(m 4 Hi@ 1ef8eh 21 gn'a'ﬂ.o%%fpl§ a®Ythd sl SrtdindCiaeriblem ap. 288 Pcepar ed

in a simlar fashion as described for exanples LXXVI and XLII enploying 31
and 4- am noB®SEMSol(MaH) asatchdt foy @Az2R2INSQsS n$#68423¢1,ESPuRS:nfe cal c' d
for C30H36N7 ?SZé %778 found: 574.2762. 40 5

Exanpl e CXL6 ?eparatlon of 3-(4-(1- plpera2|nyl)phenyl) 5-(((4-

nor phol i nyl am no) car bonyl ) am no) ndeno[ 1, 2-c] pyrazol - 4-one A sol ution of

CXLVI1 (0.58 g, 1.0 mml) in 20 nl mfampfle ioxixkiruoroacetic acid was stirred
at 25 [err]C for 2 h. The reaction m xture was concentrated under vacuum
and thelfesi due was Peeppsa&iipnzef Bréhrearberyltd fhenydd -3.53 ¢

(morpholinylcarbamoyl) aminoindeno

{(1,2-clpyrazol-4-one

Prepared in a similar fashion as described for example
20 LXXXVI (HYDROLYSIS OF PREVIOUS ESTER). mp 273 °C; ESIMS
(M+H) calc'd for CaoH18N505S: 440.1028, found: 440.1026.

Example CXXXII
.Preparation of 3-(5-benzylcarboxamido-2-thienyl) -5-
25 (morpholinylcarbamoyl) aminoindeno

[1,2-clpyrazol-4-one

A solution of benzylamine (0.01 wmL, 0.09 mmol) in DMF

(1 mL) was treated with acid CXXXI (40 mg, 0.09 mmol) and

30 stirred at 25 °C. The reaction was treated with TBTU (29 mg,
0.09 mmol) and stirred at 25 °C for 30 min. Triethylamine
(0.01 mL, 0.09 mmol) was added and the reaction stirred at
25 oC for 12 h. After adding more TBTU (15 mg, 0.045 mmol)
and triethylamine (0.01 mL, 0.09 mmol) the reaction was

35 stirred at 25 °C for an additional 4 h. The reaction was
diluted with EtOAc (10 mL) and water (10 mL) and the agueous
layer was extracted with EtOAc (5 x 10 mb). The combined
organic layers were dried (Na2S04), filtered, and the
solvent removed at reduced pressure. Purification of the
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(89% of the.yellow product as its TFA-salt. np 263 [err]C, ESI- M5 me
calc'd for [erwhbookdshs2254, found: 474.2280. 15 Exanpl e CXLI X prEpsmwaséon
of 3-(4-(1-piperazinyl)phenyl)-5-

((am nocar bonyl ) am no) i ndeno|[ 1, 2- c] pyr azol - 4- one 20 Prepared in a
simlar fashio . Jescri.bed f anpl es I nd LVL || | oyi g
2-(4-(4-t- bll%t o%%s} (;%nglﬁs)'-l%% 5|egé]r:§§i‘?rﬁ@?§eoe%gzlbdyl g4 éc‘éeng’%fégg?ngén%di one
obt ai ned in exaffpllovcEolid {23 manot2®) agm R 5t°4ht BSFMIat(MrEh| caleid 2B
[err]C, ESI-M qﬁ*f@@& fehol 866D B8%hd/ 2o figayd: 25 389.1724. Exanple
CL Preparation o - (4-" (1-piperazinyl)phenyl) -5-.

((hydrazi nocar bonyl ) am no) i ndeno[ 1, 2-c} pyrazol -4-one 30 Prepared in a
simlar fashion as described for exa 181 ekexangTCXLVI I | enpl oyi ng
2-(4-(4-t-butoxycarbonyl -1- piperazinyl)benzoyl)-4-am no-1, 3-i ndanedi one
obt ai ned i *t0exanpl e CXLVPrepaxabiah oA fe (§s (dhmeshyilpipgrazinyllals. np 35
257 [err]C, ESI-M5s mle calc'd for [err]: 40%.1 5, éﬁugd: 404. 1834. 89 5
Exanpl e CLI Preparation of 3-(4-$3H8 Ay EROREYy! 725-

((di met hyl am no) acet ani do) i N¢geAbHo Prril Rebasoyd) aHenBisEEESI enpl OYi ng
2-(4-(4-t-butoxycarbonyl-1- 10

pi perazi nyl ) benzoyl ) -4-am no-1, 3-i fdaRed]l pymazndt ed+me i n exanpl e CXLVI| as
the starting material. Chloroacetylation and treatnent w th di methyl am ne
in a simlar fashion as described for exanples Il and XX 11, followed by
treatnent 15 Prepared in a similar fashion as described for example

CXXXII using l-amino-4-methylpiperazine as the starting
material. mp 190 °C; ESIMS (M+H) calc'd for Ca5H29Ng045:
537.2032, found: 537.2055.

20 Example CXXXIV
Preparation of 3-(5-(2-(l-methylpyrrolidinyl)ethyl)
carboxamido-2-thienyl) ~5-
{morpholinylcarbamoyl) amincindeno
[1,2-c)lpyrazol-4-one

25
Prepared in a similar fashion as described for example
CXXXTII using 2-(2-aminoethyl) -1-methylpyrrolidine as the
starting material. mp 235 °C; ESIMS (M+H) calc'd for
C27H32N7048: 550.2236, found: 550.2229.
30
Example CXXXV
Preparation of 3-(5-(N,N-dimethylamino)
carboxamido-2-thienyl) -5-
(rorpholinylcarbamoyl) aminoindeno
35 [1,2-c)pyrazol-4-one

Prepared in a similar fashion as described for example
CXXXII using 1,l-dimethylhydrazine as the starting material.
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wi th hydrazine and renoval of the t-butoxycarbonyl group in 15 a . simlar

fashi on as ¢gpegd for exanples | and CXLVIII, afforded thg 86l6
conmpound. np 243 r]C ESI- M5 me calc'd for C24H27N602: 431. 2196, found:
431.2198. Exanple CLII Preparati on of '

ﬁoﬁghgﬁl t F?‘é@é%% %‘goh %%59‘4*2*%% afoiFOF. GreUReNpReRy &t 151y

2- (4- (4-t-butouydarpemylsds. pi perazi nyl ) benzoyl ) - 4-am no-1, 3-i ndanedi one
obtained in 25 exanple CXLVII as the starting material. Chloroacetylation
and treatnent with norpholine in a simlar fashion as describéd for S
exanples Il and XXII1, foll ovved by Exampler (X¥XEVIIn hydrazi ne and renoval of

t he t-but oxycarbon rou a.s scr.i bed exanpl es |
I R St P R I P PR A T iE e R PR
calc'd fpg [err]: 473.2301, f%%OMdQBQZthEgﬁpp}esﬂ_l Il Preparation of
3-(4-(1-pi perazinyl)phenyl)-5-((4-methyl -

pi per azi nyl ) acet ami do) i ndeﬁl@[@@ldeparbMthMQMmb enpl oyi ng

2-(4-(4-t-butoxycarbonyl-1- pi pe # ﬁ% ge‘? 4- am no- 1, 3-i ndanedi one
obt ai ned in exanple CXLVII as th a i°%®  chlor oacetyl ation 90
S and treatment with 1-nethyl piperazine in a simlar fashion as described

for exanples Il and XXIII,  foll owed%?%& at nent th hé %I ne and em)val
of the t-butoxycaFbBRFeGr dHip?i FLl Jf‘?%lﬁ e§§r& Bé'de?‘ﬁ?“p
exanpl es1% amtxxXEVhbingaNfNFdadethpladwﬁéredmmmmas EBke- b’Banrt&ngaI c'd 10

for [err]: 486.2 %Lphm# 1‘3?048§ 2£0%s B Scddd ¥ BaPRL3HLERBs

3-(4-(1- plpera2|ny
0.1923, found: 510. 1922

Example CXXXVII
20 Preparation of 3-(5-(2-(pyrrolidinyl)ethyl)
carboxamido-2-thienyl) ~-5-
(morphelinylcarbamoyl) aminoindenc

[1,2-c]lpyrazol-4-one

25 Prepared in a similar fashion as described for example
CXXXII using 1-(2-aminoethyl)pyrrolidine as the starting
material. mp 224 °C; ESIMS (M+H) calc'd for CgH39N704S:
536.2080, found: 536.2091.

30 Example CXXXVIII
Preparation of 3-(5-(2- (morpholinyl)ethyl)
carboxamido-2-thienyl) -5-
(morpholinylcarbamoyl) aminoindeno
[1,2-clpyrazol-4-one

35
Prepared in a similar fashion as described for example
CXXXII using 4-(2-aminocethyl)morpholine as the starting
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am nonet hyl - 1- pi peri di nyl ) acet am do) i ndeno[ 1, 2-c] pyr azol - 4- 15

one Prepared emnyboyssnes 2- (4- (4-t-but oxycarbonyl - 1- PCT/US99/08616
pi perazi nyl ) benzoyl) - 4-am no- 1, 3-i ndanedi one obtai ned in exanple CXLVI| as

the starting material. Chloroacetylation 20 and treatnment with
4- (am nonet yl)g Eer ine in a simlar fashion as described for exanples |

and XX 11, foll ‘t FRafAenf Civi BRI dMH)Incad R dr ERByER6B3 ONTHRSS:

t- butoxycarbonygszyzuygl &oﬁnalngggr25g§h|on as described for exanpl es | and
CXLVII1, afforded the exanple conpound. np 239 [err]C, ESI-M5 25 me calc'd

for [err]: 500. 2774, found: 500.2772. Exanple CLV Preparation of
3-(4- (4- et hyl - 1- pi per azi nyl ) phenyl ) - Exidérb CXXXIX
nmor phol i nyl am no) car bonyl ) anlnoélndeno[l -c] pyrazol -4-one 30 [err] To a

sol ution of cxwﬁ#e!{%fafﬁ% of. 39 (Ar@eypholimylnarboxapddend thianplht S of

water at 254 err]C mas added %thggbxgg g@g&&ﬂﬁggggnaldehyde (0.45
g, 5.8 mol), 91 SOdIU%\C?%ﬁﬂb Y{% nmmol ), and 4
drops of acetic acid The resultlnglsml¢¢pg&hgw£;4shmhred at 25 [err]C for

16 h. The m xture was diluted with water. It then was nade acidic (~pH 1)
wi th conc. hydrochloric acid and stirred for 10 mn. The solution next was

rrgde Paglf ( aH 13) Méﬂ&r‘é@%.Lgoa ﬁflﬁﬂ% md 18R *&\édaéébﬁﬁbéadféf?é&ér?blde
adj ust e op y roc ori Cl was extr e
with 4:1 chIoré#@Pﬁ%féﬁBng ngfr ?i% f%?h@F?r&épg RAEREHR i
wat er and B5i ne271driGed ESIMS thﬁblroalL?cscbdﬁmmrlgmpsandszml'éled.fdimd.he
filtrate was aqgﬁp]%ﬁgpss 15 trifluoroacetic acid, and the solution was
concentrat ed
Example CXL
Preparation of 3-(5-(3-(pyrrolidonyl)propyl)
20 carboxamido-2-thienyl) -5- (morpholinylcarbamoyl) aminoindeno

[1,2-clpyrazecl-4-one

Prepared in a similar fashion as described for example
CXXXII using 1-(3-aminopropyl)-2-pyrrolidinone as the
25 starting material. mp 260 °C; ESIMS (M+H) calc'd for
C27H30N705S: 564.2029, found: 564.2031,

Example CXLI
Preparation of 3-(5-(2-(3-pyridyl)ethyl)
30 carboxamido-2-thienyl) -5- (morpholinylcarbamoyl)aminocindeno
[1,2-clpyrazol-4-one

Prepared in a similar fashion as described for example
CXXXII using 3-(2-aminoethyl)pyridine as the starting
35 material. mp 203 °C; ESIMS (M+H) calc'd for C27HagN704S:

544.1766, found: 544.1760.

Example CXLII
Preparation of 3-(5-(3-(imidazolyl)propyl)
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under vacuum The residue was recrystallized fromisopropanol to furnish

0.16 g (92%w@bo/tfaes Yel | ow product as its TFA-salt. np 245 [w,ijﬁg,oﬁﬁk MS
me calc'd for [err]: 488.2410, found: 488.2420. 20 Exanple CL

Preparation of 3-(4-(4- ethyl 1- pi per azi nyl)phenyl) 5-(((4-
mor phol i nyl am no) car bonyl ) am no) i ndeno[ 1, 2-c] pyrazol -4-one 25,
Prepared 5 n ac&¥ *%Hu# 1 ey Ideder (mozphe F-n‘é’%aﬁﬁP%m‘EXV Fiadgpo

CXLVI Il and acet al dehyde as the a np 245 [err]C, ESI-M
me calc'd for [err]: 502. 2567, ounéﬂ%ﬁ%g l’é‘é

Exanple CLVI| -Preparation of 3-(4-(4-isopropyl-1-piperazinyl)phenyl)-5-

(((4-mor phol i ny| fﬂ%&%’éxfea& gy )saﬁﬁ&g‘s%)cfr [t%%g&%}; gschg¥F§f%%§/4fofm§x§?%le

Prepared in a si ashion as
CXLVI I | and %Jé%bhel%ngrﬂeamm@rméﬁnau@az%ezss fberfcarmgws m e

calc'd fay [Raeériilb. rRKJZ&a fqundisTMEd . 1626 cAQc98 forScagHn7Ng04s:
UTILITY Inhibition of nase/ cI in Conpl ex Enzymatic Activity Several of

the conpound84di5879sctowmdt H4&7 i4d#nt i on were assayed for their inhibitory: '
activity against cdk4/ Dl and cdk2/ E ki nase conpl exes. Briefly, the in vitro

assays 10 enploy cell lysates from_jnsect % expressing either of the
ki nases and subsequently their cor rm I atory units. The
cdk2/cyclinE is purifipgepsdrdhidisast $(8-S(2XP-P¥Tiag1hietniyagged cdk2 and
cyclin E. The cdk/cyclin

18 carboxamido-2-thienyl) -5- (morpholinylcarbamoyl) amincindeno

[1,2-c]lpyrazol-4-one

Prepared in a similar fashion as described for example
CXXXII using 2-(2-aminoethyl)pyridine as the starting
20 material. mp >280 °C; ESIMS (M+H) calc'd for C27H2gN704S:

544.1767, found: 544.1778.

Example CXLIV
Preparation of 3-(5-((2-pyridyl)methyl)
25 carboxamido-2-thienyl) -5- (morpholinylcarbamoyl) aminoindeno

[1,2-clpyrazol-4-one

Prepared in a similar fashion as described for example .
CXXXII using 2- (aminomethyl)pyridine as the starting
30 material. mp 239 °C; ESIMS (M+H) calc'd for CagH24N704S:

530.1610, found: 530.1603.

Example CXLV
Preparation of 3-(5-(2-(piperidinyl)ethyl)
35 carboxamido-2-thienyl) -5-
(morpholinylcarbamoyl)amincindeno
[1,2-c]lpyrazol-4-one
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| ysate is conbined in a mcrotitre-type plate along wwth a 15 ki nase
conpati bl e buf \gyeossssusr | P- |1 abel ed ATP at a concentration of 50poiVus®/séis- Ro
fusion protein and the test conpound at varying concentrations. The ki nase
reaction is allowed to proceeded with the radiol abl ed ATP, then effectively
stopped by the addition of a |arge excess of EDTA and un| abel ed ATP. 20 The
GST-Rb | abebed pr ot BrfPREed et t2iid agh £3sbirp g g et iadh Foxu spareilen,

washed, resusper#gdIi sgagnti (3 -adinowtthylilheiperidfhacds WHey steix@dhed in a

gd
scintillation counter. The Joll]gi c tio igh inhipi 5Q% of the
ki nase activit?g §?8§Fcﬂ?a§€%pf rqgggﬁ.ggﬁgguﬁafcggc_%5é%ﬁﬁ£“%%0§-' .
consi dered act 5%0.22361 sfothar rgsovIeaund to be less than 1 [err]M

I nhibition of HCT 116 Cancer Cell Proliferation To test the cellular
activity of several conmpounds 30 disclosed in this invention, we exam ned
the effect,9f these conpounds on cultured HCT116 cells and determ ned their
effect on cell-cycle progression by tBgaf9) @réf@fy i Cc cytotoxcity test using
sul forhodam ne B (Skehan et al. J. Natl. ncer Inst. 82:1107-12, 1990).
Briefly, HCT116 cel | sPX3&paraticwm odr 3d (#n (thif uesewithydfl) phesyliefpounds at
i ncreasing concentrations., At selected_ti points, grqups of cells are
fixed with trichl oroaceti c‘%ﬁ%ﬁ&sngPﬂgglvf't %%ﬁgdgﬁfane B (SRB).
Unbound dye was renoved by washi ng and protein-bound dye was extracted for

determ nation of 40 _optical density. A campouynd was consjdered active_if
its | Jerr}Swas fouRYePBYEe fRs? § %ﬁ)ﬁﬁ@%ﬁfﬂlaQSdescﬁﬁh%éﬂé;?Lﬂﬂémpﬂe

LXXXVI employing 1-(4-(trifluoromethyl)phenyl)-4,4,4-
trifluoro-1,3-butanedione as the starting material. mp >300

°C; ESI -MS m/e calc'd for Ci9H11N302: 370.0804, found:

370.0809.
20
Example CXLVII
Preparation of 3-(4-(4-t-butoxycarbonyl-1-
piperazinyl)phenyl) -5- ( {(4-
morpholinylamino) carbonyl) amino) indeno[l,2-clpyrazol-4-cne
25

¢
@ ®

” !oc 30 oc 3%
‘//’

a4, . Qu
=0

Ex. CXLVIl
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Exanpl e R err] R err] mass . np #

(MerrlH . wooskdbés | Met hyl [ er r ] pcTruss9snse1d34
268 1| ClCH err] [err] 382 274 11
cycl opr opyl [err] 360 289 1V I sopropyl’
[err] et hyl [err]
bas | &y \fESPA. ‘;‘g‘?&‘: SRy P0- [err] 388 267 VI
cycl obut yl [err] 374 297 V111 benzyl
[err] 410 280 I X n- pr opyl [err]
- 362 282 X A solyteiar of 4- plperazﬁabapetophenond4424 8 2$8 141
[err] mmol) &dfd di-tert-Bi491 dlégggoﬁbhe (27.8 &eri3s mmol) in [err]
440 280 Xl || [err] [err] 470 >300 XV [err]
[err] 48QmL: of tmErahydrofuran wa@bgﬁﬁﬂuxed for 16 h. [After
334 246 X&@ollni to roddet erature the sb@ﬁthon was @ﬁﬂcentfé%gh>aﬂ|
%:;H umgg_% acujysn. ﬂl}@ resultzl?xgr Is]ol::.cis were wa %?8 v?:r.]é/hq;g
255 XX afhd@rdtied under [wragum to affofdd29. 4299(&%%) of tmewpﬂoduct
[err] asddl of £ ARk |éo]]1d NvR §cel,) § 7 89 (d,e'hk, g =9 444
300 94 XXI'T| [err] 349 >300
XXI V ¥} r]6-87 (d, 2 Herf|= 9 Hz), 3 §§3(m, 42HB, xX\33 (m, 4 H)Jerr]
[err] 15 2.5877s, 3279, XXMs (s, 9 mi)nerazinyl CH err] [err]
418 277 XXVI | 4- Me- pi perazinyl CH err] [err] 432
>300 XXVI I | [err] err] 462 >300

Step 2. Synthesis of 31 %rom 30.

To a solution of 30 (11.35 g, 37 mmol) and ethyl

20 trifluorocacetate (5.40 mL, 45 mmol) in 50 mL of
tetrahydrofuran at 25 °C was added dropwise over 15 min. 21%
sodium ethoxide in ethanol (16.8 mL, 45 mmol), and the
resulting solution then was stirred at 25 °C for 14 h. The
reaction mixyure was diluted with water, adjusted to pH 5

25 with conc. hydrochloric acid, and extracted with ethyl
acetate. The combined extracts was washed with water and
brine, dried over anhydrous sodium sulfate, filtered, and
concentrated under vacuum. The resulting solid was washed
with diethyl ether and dried to furnish 12.1 g (81%) of the

30 product as an orange solid. NMR (CDCl,) & 7.87 (&, 2 H, J =
9 Hz), 6.87 (d, 2 H, J = 9 Hz), 6.45 (s, 1 H), 3.60 (m, 4
H), 3.41 (m, 4 H), 1.48 (s, 9 H).

Step 3. Synthesis of CXLVII from 31.

35
Prepared in a similar fashion as described for examples
LXXVI and XLII employing 31 and 4-aminomorpholine as
starting materials. mp 242 °C; ESI-MS m/e calc'd for
C30H3gN705574.2778, found: 574.2762.
40
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pi perazinyl CH err] XX X pi peridinyl CH err] [err]

417 291 XXWO0 99/54308 [err] [err] 44BcTrussvilibre

pi peridinylCH err] XXX [err] [err] 377 250
XXXI | t hi onor phol i nyl CH err] [err] 205 iiilv 298 XXXI |

mor phol i nyl gH err] [err] Exampl TTT

pyrrolidinyl CH err] [err] ple %%% 279 XXXV [err]
[err] 440 PremOatied/Iof 3- (4Eelﬁbiperazlnwgg§m§§§$ﬁIF (6(4 f67

268 XXXVI | rr 48 err

[err] [dﬁﬁéph 1¥g§}§e§a4icarpepy})amzno);anqul 2-clpyrazglod-one 300
XL [err] [err] 451 >300 XLI [err]
[err] 425 283 XLI | err] [err]

411 >300 XLII11 & solytdon of CXLVII (0. -’g&arg,] 1.0 mmol) 3@720 mL2&62 XLIV
[err] 10 trifiudroacetic a#48 was>§£KE2Qé'aﬁ 25 ocAEBY byl e%;i]NH
g%r] >300 XL\ﬁ% ction mlgctéli:\él pas concentrate Xlr{d&rr [acuum, and sbhe 280
XLVI I | resvgiue/lwas recrystallizeéd pfromydthanol to p26%ide ?&Q@ﬁ%LlX
Met hyl

(89%), 04:' RHd %gloi” produd®as Jl\t/';s[?’%%lA-salt mp 263 °C; BSH+

gogy“ OI>>/|3oo 95 MS nL/fer calc d for FpsHysN703: 474.2254,[ fonhd: 474.22861

283 LI Met hyl [err] 383 >300 LVI

Met hyl 15 [err] 348 >300 LV mor phol i nyl CH err]
[err] 432 >300 LVI Exajmpile] CXLIX [err] 390
>300

Preparation of 3-(4-(l-piperazinyl)phenyl)-5-

((aminocarbonyl)amino)indeno[1,2-c]pyrazol-4-one

20 Prepared in a similar fashion as described for examples
XLIT and CXLVIII employing 2-(4-(4-t—butoxycarbonyl—1—

piperazinyl)benzoyl)-4-amino-1,3-indanedione obtained in
example CXLVII and ammonia as the starting materials. mp 257
°C; ESI-MS m/e calc'd for Cp1H21NgOz: 389.1726, found:

25 389.1724.

Example CL
Preparation of 3-(4-(l-piperazinyl)phenyl)-5-
((hydrazinocarbonyl) amino) indeno[1,2-c]pyrazol-4-one
30
Prepared in a similar fashion as described for examples
XLIT and CXLVIII employing 2- (4- (4-t-butoxycarbonyl-1-
piperazinyl)benzoyl) -4-amino-1,3-indanedione obtained in
example CXLVII and hydrazine as the starting materials. mp
35 257 °C; ESI-MS m/e calc'd for CpiH22N702: 404.1835, found:

404.1834.
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LVI | Met hyl [err] 388 291 LVI 1| Met hyl

4- >300 [err] LIX Met hyl Ai8Sd;

349 288 Lw033/94308 Met hyl [err] 361 259 ‘§<T Hssts
Met hyl [err] 332 294 LXI | Met hyl

[err] 347 269 LXII1 NH erri [err]

335  >300 LXIV Ve 2NNH Example CLE o] 378  >300 LXV
e NH 349 0. ol n | NH
[err] 420 ﬁiﬁg% E%&PP o£342 (4- ?% £%§%?innyl)pﬂgyy¥3 § y

432  >300 di am mmmédmma)@eé&dmido)1ndeno[142-c1pyrazo1 4 cne[err]
433 >300 net hyl pi perazi nyl NH LXVI X [err]
489 >300 uridonet hyl pi peradin ylCH err] LXX 4-(2-

[err] 495prep@HE4 Patfip Xyt 12er @i (vt -Bok ek %Haﬂ%h yl-1~ 4-
[err] 461 >300 (am noet hyl) pi perazi nyl err] LXXI

4- am dopl Der pPépayREiPE} Hpenzoyl ) ergmino-1,3- mé@nedigog Qh@(amed in

if;(XI y examplé eEXLVII as thétFtartiHy M&Qﬂgl @mbéba&é@yi&ﬂ&n%

hydroxynethyPngEF?ﬁtwﬁ§?(Y{%ﬂ qlmeéhylgmlne in a 51m11ar ashlon as
described for examples II and XXIII, followed by treatment

with hydrazine and removal of the t-butoxycarbonyl group in
15 a similar fashion as described for examples I and CXLVIII,
afforded the example compound. mp 243 °C; ESI-MS m/e calc'd

for Cp4Ho7NgO2: 431.2196, found: 431.2198.

Example CLIX
20 Preparation of 3-(4-(l-piperazinyl)phenyl)-5-((4-

morpholinyl)acetamido) indeno([l,2-clpyrazol-4-one

Prepared employing 2- (4- (4-t-butoxycarbonyl-1-
piperazinyl)benzoyl) -4-amino-1,3-indanedione obtained in
25 example CXLVII as the starting material. Chloroacetylation
and treatment with morpholine in a similar fashion as
described for examples II and XXIII, followed by treatment
with hydrazine and removal of the t-butoxycarbonyl group in
a similar fashion as described for examples I and CXLVIII,
30 afforded the example compound. mp 259 °C; ESI-MS m/e calc'd

for CogHo9NgO3: 473.2301, found: 473.2302.

Example CLIII
Preparation of 3-(4-(l-piperazinyl)phenyl)-5-((4-methyl-1-
35 piperazinyl)acetamido) indeno[l,2-c]lpyrazol-4-one

Prepared employing 2- (4-(4-t-butoxycarbonyl-1-

piperazinyl)benzoyl) -4-amino-1,3-indanedione obtained in
example CXLVII as the starting material. Chloroacetylation
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LXXV ~ 4-am dopi perazinyl CH err] [err] 493 >300 LXXVI

4- : WO be154308 492  >300 di met hyl am nopi per ad piciisosiszid |
LXXVI|  4-am nopi peradi nyl CH err] [err] 464 >300 LXXVI ||

4- Me- pi perazinyl CH err] [err] 445 >300 LXXI X [err]
[err] 459 |d| ylLCH err 4- OH pi per. | d|nICHerr]
[err] 5 aqnd el 8 A e piRgreaing ip o similar tas

474 258 [errds Ld@@dﬁlbedflﬂm- pxpepbes Nyl Gl@r{III, followed- by

487 258 [err], . 4. Oni per i diny! rl 4

488 545 [err% %%gg%%# w1ﬁ%.9§3?59§té AH& é%#éval of Ehe t buéoxycagiﬂpyl
240 [err] pi pergeRyy|ioHz imilrxxfashign \es pdergritied) Ifigy example§ef rand

446  >300 LXXXMLvITI, affd¥edylkne example comﬁotﬁfc‘\)pﬁSI MS mée c&101g >250

LXXXVI | Met hyl - propyl 20 LXXXVI I ']
Met hyl 10 for Ca7HipNpd2: 486. 2618 28ﬂound>2%6..)2)6>0|8)( Met hyl
2-t hi enyl 310 269 XC Met hyl 3- Me- 2-t hi enyl
324 275 XCl NH err] Et hyl 257
>250 XC | NH err] Example- @Dy | 271 187
XCl 1| NH err j.- proopyl 27 >250 XClV
NH err] %r‘%aﬁ%fﬁ? of 3- (4'8 e)éafﬁﬁyﬂﬁ’lh—ﬁn’fé\fs‘ FP -
NH err ] am;nameth&lhix %ﬁgridinylf%%ktamikzgiﬁﬁyko[1 2-clpyrazdide@rrl
2-t hi enyl 310

15 one

Prepared employing 2- (4- (4-t-butoxycarbonyl-1-
piperazinyl)benzoyl) -4-amino-1,3-indanedione obtained in
example CXLVII as the starting material. Chloroacetylation

20 and treatment with 4-{(aminomethyl)piperidine in a similar
fashion as described for examples II and XXIII, followed by
treatment with hydrazine and removal of the t-butoxycarbonyl
group in a similar fashion as described for examples I and
CXLVIII, afforded the example compound. mp 239 °C; ESI-MS

25 m/e calc'd for CygH34N702: 500.2774, found: 500.2772.

Example CLV
Preparation of 3-(4-(4-methyl-l-piperazinyl)phenyl)-5-(((4-

morpholinylamino)carbonyl)amino) indeno(1,2-c]pyrazol-4-one

U

N

30

H
Ex. CXLVI N

To a solution of CXLVIII (0.17 g, 0.29 mmol) in 10 mL
of methanol and 2 mL of water at 25 °C was added
35 sequentially 37% aqueous formaldehyde (0.45 g, 5.8 mmol),
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XCVI | NH[err] 3- Me- 2-t hi enyl 325 270 XCVI 11
NH err] 0 9954308 2~ ME- 2- t hi enyl 325 >280 XCI X [err]
5-Cd err] Et v% ?‘l?enyl 383 >280 C NH err] PCT/USIS/0BHYY

3-t hi enyl 311 >280 C NH[err]

5-d - 3- thlenyl, 345 >300 .Cl

2, 5- di Me23- t$REHM cyagphorobygdyide ((0.18 g, 2.9 'NM]fJe)rrr]and 4 drops of
2-furanyl acetic 2Hid. THES reeMlting solutbbhewas Nirred at 25 °C for

i - propyl 314 . er r NINH r opyl
g5 16 b xRl Vas atluted wiERNIGLOR Te chen yge nddD R
Me[err] NNH acidic ("pH 12- mhitdnonc . hydrosmorlcza@mnd stirred for

Me[err]NNH g min, 'ﬁaév%gl%“él@ne%é'xt was ?‘nﬁée ba§§9 Q&i—l 13) with 50%

Me[ er r] NNH I en

Me[ err] \i§H aqueous QPQKQQHhﬂqﬁpﬁédéhF@Hyﬁlnall?6ad3u§§?dC99 PH 10 with

mﬁ{err%NNH 1N hydrochlékiﬁydﬁﬂd The mixt3dzé wasZQQtfa&&ed with 4 1
err net

8 >30 CXl |
Me[ er r] NNH chlorofogwé}%ﬁqﬁ§g?qﬂ% eﬁhe coggéned Eggrgéﬁ gfe washed
Me[err] NNH with water argi flurizeyl drled ove338nhydzoas Gx@dium sulfatesr]

i - propyl and ff’%«_ﬁered 224, Fﬂrféerﬂlg.trﬁ%t@kﬁrsr haB&Y! excess [ err]

c- hexyl 228 plperl CH[err CXVI | errA
ethyl 15 trifjgoroadetdgijrdd.diand %R yas concepfrage
i-prODy: undergg%cuumZIﬁx@iﬁwﬂcﬁimWa@'l[r@clrbsem&ed from [err]

C- propy 138 er VA [ &L, [err

o hewyl  tsopgamanol (bl Y e LA G the yellow!BHbduct as

4-CH err] - pi pesaZFhaysakt. mp 245 j°Gy GBA-MS m/e ca3edd fopr3¢26H30N703:
488.2410, found: 488.2420.

20
Example CLVI

Preparation of 3-(4-(4-ethyl-l-piperazinyl)phenyl)-5-(((4-

morpholinylamino)carbonyl)amino) indeno([l,2-c]pyrazol-4-one

25 Prepared in a similar fashion as described for example
CLV employing CXLVIII and acetaldehyde as the starting
materials. mp 245 °C; ESI-MS m/e calc'd for Cz7H32N703:

502.2567, found: 502.2555.

30 Example CLVII
Preparation of 3-(4-(4-isopropyl-l-piperazinyl)phenyl)-5-
( ((4-morpholinylamino) carbonyl) amino) indeno[l,2-c] pyrazol-4-

one

35 Prepared in a similar fashion as described for example

CLV employing CXLVIII and acetone as the starting materials.
mp 253 °C; ESI-MS m/e calc'd for CgH34N703: 516.2723,

found: 516.2726.

40
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CXXI'l  _4-CHerr]-piperazinylNH 5-CJerr]Et-2-thienyl 481 249 CXXI'1'|

4-CH err] - pi perpgbgiyspd?  5-Cd err] H 2-thi enyl 453 270 9%cTrUsodeds)é
4-CH err] -piperazinyl NH 2,5-di Me-3-thienyl 437 250 CXXV

nmor phol i nyl NH i - propyl 354 256 (M H) CXXvi '
mor phol i nyl 4-CO err] Me- 455 216 pi peridi nyl CXXVI
mor phol i nyl 5- Me- 2- t hi enyl GLILITY 561 oXXVI | | .
nmor phol i nyl NH Inhfbitidn tdff eivlase/Cycld80CompRé® ERXimatic Activity

I R
5- OO err] H 2- t hveng| assayed for XipigXirhibitory neptpiioithyagdinst cdk4/Dl

5- CONHBn- 2- t hi egy§ calRZfE kirddse khkes. BPRERDP) ithd N vit
5- CONH( 4- Me- oEBEPE Kl DN koo BEERP) e Bl yrisro assays

nnrpﬂolinylb&i emplercéll Lfates F3Sm2ipgectl celhy | expreasiinen d@i thexxot
mor phol i nyl NH i n2s SENGNVE] =2 2 égpoﬁ i %gﬁggg

nmor phol i nyl NH ¢ ? Té?i; 5101&k%%a%?§}¥thﬁy %gggﬂﬂj dhﬂaﬁg§ ol i nyl NH
[err] 536 unibsa Fhe refli sRALLnE lﬁhpeﬁyﬁlmr{wmsectn&%ﬁa i nyl NH
[err] 552 exp2ddsing DS i thdge cdikki andl cEX¥Xh XE. The radiyfegicldyl NH

5- CON ' -
HnDrphOlln¥§sate5§§ combined in a microtitre-type plate along with a

15 kinase compatible buffer, 32p-labeled ATP at a concentration
of 50 mM, a GST-Rb fusion protein and the test compound at
varying concentrations. The kinase reaction is allowed to
proceeded with the radiolabled ATP, then effectively stopped
by the addition of a large excess of EDTA and unlabeled ATP.

20 The GST-Rb labeled protein is sequestered on a GSH-Sepharose
bead suspension, washed, resuspended in scintillant, and the
32p activity detected in a scintillation counter. The
compound concentration which inhibits 50% of the kinase
activity was calculated for each compound. A compound was

25 considered active if its ICsp was found to be less than 1

pM.

Inhibition of HCT 116 Cancer Cell Proliferation
To test the cellular activity of several compounds

30 disclosed in this invention, we examined the effect of these
compounds on cultured HCT116 cells and determined their
effect on cell-cycle progression by the colorimetric
cytotoxcity test using sulforhodamine B (Skehan et al. J.

Natl. Cancer Inst. 82:1107-12, 1990). Briefly, HCT11l6 cells

35 are cultured in the presence of test compounds at increasing
concentrations. At selected time points, groups of cells are
fixed with trichloroacetic acid and stained with
sulforhodamine B (SRB). Unbound dye was removed by washing
and protein-bound dye was extracted for determination of

40 optical density. A compound was considered active if its
ICso was found to be less than 10 uM.
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2-thi enyl CXL nmor phol i nyl NH [err] 564

260 pyrrolidonyl)-2-
t hi enyl CXL*V()”,5 og 01 phol i nyl NH [err] 544 20 BCT/US99/08616
pyridyl)-2-thi'enyl 99 CXLI | nmor phol i nyl NH [err] 47
i m dazol yl)-2- thienyl CXLIII mor phol i nyl NH [err] 544
>280 pyridyl)-2-thienyl CXLIV nor phol i nyl NH [err] 530
239 pyridyl)-2-thienyl CXLV nor phol i nyl NH [err] 550. 228
pi peridinyl)-2- thienyl CXLVI Tadlehyl [err]
370 >300 (MH CXLVII nmor phol i nyl NH 4- (4- Boc- 574
242 [err] CXemir - nDrphoIinyINHo- S 4- - S 474 - 263
[err] CXLIX : NH[ err] 1/ﬂ\ 4- 389 257
[err] CL [err] R™ "NH g 404 257 [err]
CLI [err] 4- 431 243 [err] CLI
mor phol i nyl CH err] 4- 47 259 [err]
~
Example Rl R2 mass - mp
# (M'H) (eC)
I Methyl 4-MeOCgHg - 334 268
IT C1CHy 4-MeOCgHg 382 274
III cyclopropyl 4-MeOCgHg 360 289
IV isopropyl 4-MeOCgHg 362 288
\Y ethyl 4 -MeOCgHa 348 287
VI cyclopentyl 4-MeOCgH4 388 267
VII cyclobutyl . 4-MeOCgH4 374 297
VIII benzyl 4-MeOCgHg 410 280
IX n-propyl 4 -MeOCgHg 362 282
X 4-ClCgH4CH2 4-MeOCgHg 444 238
XI 3-MeOCgH4CH2 4 -MeOCgHa 440 >300
XII 4-MeOCgH4CHy 4-MeOCgHg 440 280
XIII 3,4-diMeOCgH4CH2 4 -MeOCgHsg 470 >300
XIv 2,5-diMe0OCgH4aCH2 4 -MeOCgHg 470 226
Xv Methyl 2-MeOCgH4 334 276
XVI Methyl - 3,4-diMeOCgH4 364 >300
XVII 3,4- (OCH20) CgH4CH2 4 -MeOCgHa 454 297
XVIII 3-thiophenylCHj 4-MeOCgH4 416 293
XIX 2-MeOCgH4CH2 4-MeOCgHa 440 = 255
XX 3,4-diCl0CgH4CH2 4-MeOCgH4 479 299
XXI 2,4-diCl0CgH4CHp 4-MeOCgHa 479 286
XXTI 2-ClCgH4CH2 4 -MeOCgHa 444 300
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CLINI . 4-Me:-piperazinylCH err] 4- 486 NA [err]
CLI V [ ov doss4308 4- 500 239 [er i’b'rluswossllf
pi peridinylCH err] CLV nmor phol i nyl NH 4- (4- Me- 88
245 [err] CLVI mor phol i nyl NH 4- (4-Et - 502 , 32?5 ]
[err] CLVII :ﬂﬁgpholinyl 4-(4-i-Pr- 516 5 err
5100 5 X% Neawcn; Tabl e 2 “EXERGEH4 349 Redop]
Rlerr] 10 Nunb&XI¥00 HOCH2 CHaNHTHRi dyl| net hylg - MeOng4| Le{ri9101 243
2- pyri dyl net hyl [err 102 yriayl met hy
[err] 15 103 XXV N&Hamet hyl -MeOCeH4] 104 377 279
2-pyridyl met hyl xgvi :%@&&]zlﬁ%cnz 421@&:' ﬁé' methyl 418 277
[err] 106 2-pyridyl neth [err]
2-pyri dyl met hy| ¥XVII 4- Metggpqrqg}nyﬂggz 4- MeOCZprrhdylneéhgl >300
4-pyridyl 109 xyxvrrr 2- pyridyl net hyl 4-MeQ -B%rl y 6 300
2-pyri dyl met hyl ﬁgﬁyF%d #2111 € %ﬁ rldylnet% f >
2-thiazolyl 112 2-pyridyl net hyl 2-pyrazolyl 25 113
2- pyri dyl nmet hyl mBroeyegdnydlip 114 2- pyri dyl nmet hyl
3, 4- XXIX piperidinylCHsp 4-MeOCgH4 417 291
XXX 4-NH,CH, - 4-MeOCgHg 446 >300
piperidinylCHj
XXX1I CH3CHNHCHo 4-MeOCgH4 377 250
XXXII thiomorpholinylCHp 4-MeOCgH4 435 298
XXXIII morpholinylCHa 4-MeOCgHg 419 295
XXXIV pyrrolidinylCHs 4 -MeOCgHy 403 279
XXXV 4-pyridy] CH,NHCH, 4-MeOCgHa 440 >300
XXXVI 4-CH3CONHCgH4CHo 4 -MeOCgH4 467 268
XXXVII 4-CH30CONHCgH4CH>p 4-MeOCgHg 483 257
XXXVIII  4-NHCHCONHCgH4CH> 4-MeOCgHg 482 228
XXXIX 4 -MepNCH2 CONHCgH4 CH2 4-MeOCgHyg 510 >300
XL 4-N3CgH4CH> 4-MeOCgHg 451 >300
XLI 4 -NH2CgH4CH2 4-MeOCgHy 425 283
XLIX CgHsNH 4-MeOCgHg 411 >300
XLITII CH3CH2CHNH 4-MeOCgHy 377 252
XLV 4-pyridylCH,NH 4-MeOCgH4 426 >300
XLVI Methyl 4-HOCgH4 320 >300
XLVII H 4-MeOCgHy 320 280
XLVIII Methyl 3-pyridyl 305 >300
XLIX Methyl 4-pyridyl 305 >300
L H 4-pyridyl 291 >300
LI Methyl CgHs 305 >300
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3,4- ethylenedioxy[err] 30
2-imdazolyl 117 p

2-pyridyFﬁ%Fﬁva6

[err] 115 2- pyri dyl met hyl

116 wo 992230y " | dyl met hyl
2- pyri dyl net hyl 2-oxazolyl 118

4-isoxazolyl 119 2- pyri dyl met hyl [err] 120

2- pyridyl met h 35 121 2- pyridylnet hyl
[err] 101 f%?I 122 ML%Byhz-pyridylneth@TM€SC6H4 [erF¥5123 ?83
2-pyridyl met BfILI Metihlyll124 4 -MESEyT4Hly | et hyl3sa >300

[err] 125

3-pyrid t hyl err] . 126
3-pyridyrnetH§YI ' PE*&%&lo 127 '4-“é2NC%§5pyridylﬁ%¥%yl >300
4 -MeBuckHL 29 432 >300

128 3-pyridyl.me
S " “%xm%ﬁﬁﬁfwég%g 3-pyridyl net hyl

3- pyridyl met hyl

[err] 131 3- pyridyl met hyl err] 15 132
3- pyri dyl et YT MegyCHgyl 133 4-MeaNCgHay  j gy| net3fy| >300
3-pyridyl 134 3- pyridyl met hyl 2-pyridyl 135

3- pyridyl met wiz Mddhyazol yl 1364- (piperdinyl3-dgi4 dyl @8 hyl 293
2-pyrazolyl 20__137 )ﬂé-pyridylnet%Y? Y 4S-isoquinolyl 138
3-pyri dyl net RYEII dethydet hyl enedi oxy[ er r4~ 139 389 >300

3- pyridyl net hyl 3, 4- ethyl enedi oxeir@holl i291) &40,

3- pyridyl met h¥.|1x ZMétnﬂ;jlazol yl

4-CH3CH20CgH4 349 288
1LX Methyl 4-CH3CHaCH2CH2CgHg 361 259
LXI Methyl 4-CH3CH2CgHs 332 294
LX11 Methyl 4 -CH3CH2CHoCgHg 347 269
LXIII NH, 4-MeOCgH4 335 >300
LXIV Me2NNH 4-MeOCgHa 378 >300
LXV MeNH 4-MeOCgHag 349 >300
LXVI morpholinylNH 4 -MeOCgHa 420 >300
LXVII cis-1,2- 4 -MeOCgH4 432 >300

_ diaminocyclohexanyl
LXVIII 4- 4-~-MeOCgHyg 433 >300
methylpiperazinylNH _
LXVIX 4- 4-~MeOCgHg 489 >300

uridomethylpiperadin

Yy1CH,

LXX 4-(2- 4-MeOCgH4 495 >300

pyridyl)piperazinyl

CH,

LXXI 4- 4 -MeQCgHy 461 >300

(aminoethyl)piperazi

nyl CH,
LXXII 4-amidopiperidinylCH, 4 -MeOCgHa 460  >300
LXXTIT 4- 4 -MeOCgHa 433 >300
hydroxypiperidinylCH,
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141 ) . 3-pyridyl net hyl 2- oxazol yl 142
3-pyridyl met hylwoosssasos  4-i soxazol yl 143 3- pyri dylpesthusydrossis
Terr] 144 3- pyridyl met hyl [err] 30 145
3- pyridyl met hyl [err] 146 3- yrldylnethyl
[err] 147 LXXIV 3- pyridylneghyl [gr %@' 447 300
4-pyri dyl met hyl [err] 149 4- pyri Zk]ﬁlhethyl %
[err] 35 150 hydrpxymetdylpdpayid [err] 151
“4-pyridyl nmet hyl [ er rinyleA, 4- pyri dyl et hyl
[err] 153 . 4- pyridyl neth I
4- pyri dyl nmet hyl Lxxv 3 aT%ﬁ#ﬁl Zlny%CH155 E'Méoaéﬁ4 4- pyrlag?netﬁﬁpo
2- Me2NC6H4 156 LXXVI 4 pyr iyl met hyl 4-Medednq i dyl 15492 ~ s300
4- pyri dyl net hyl 4- pyri dyl net hyl
2-pyridyl 159 d“'}F a&‘%m?%ﬁéifad 2-thiazolyl 10 160
4- pyri dyl net hyl 2- pyna@dnyl 161 4- pyridyl net hyl
5-1soqui nolyl  I&y viT 4- (331 4- B 4

amxnébiﬁ@fd@ﬁ @?Idgl { pjMeoCeHs 3 43645 >300

nethylenedioxy&Frr
et hyl enedi oxy[

XK}IIIM 4-Me- plperampylcayl met h;&l Me2NCgH4

2- i madEzol 300

i?ﬁyridylnethylﬂxﬂ¥&ldylnEzhxgﬁ%bﬁﬁb I 16% Oxaquwezkﬁﬁgﬁyridylné?ﬁyl NA
[err] 20 168 4- pyri dyl net hyl [err]
piperidinylCH3
LXXX 4-OH-piperidinylCHjp 4 -MepgNCgH4 446 267
LXXXI morpholinylCH, 4- 474 258
(morpholinyl) CgHa
LXXXTI1 4-Me-piperazinylCHp 4- 487 258
(morpholinyl) CgHg
LXXXIIT 4-OH-piperidinylCHa 4- 488 245
(morpholinyl) CgHg
LXXXIV 4-NH,CH,- 4- 501 240
(morpholinyl) CgHa
piperidinylCHjp
LXXXV 4-Me-piperazinylNH 4-MegNCgHg 446 >300
LXXXVI Methyl i-propyl 270 >250
LXXXVIT Methyl c-propyl 268 220
LXXXVIII Methyl t-butyl 284 >250
LXXXTX Methyl 2-thienyl 310 269
Xc Methyl 3-Me-2-thienyl 324 275
XCI NH2 Ethyl 257 >250
XCII NH2 n-propyl 271 187
XCIIT NH2 i-propyl 271 >250
XCIvV NH3 c-propyl 267 252
(M-H)
Xcv NH2 c-hexyl 311 178
XCVI NH2 2-thienyl 310 214
(M+)
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169 4- pyri dyl net hyl [err] 170

4-pyridyl ges fiVdsses [err] 171 4-pyri dyl maidiybses/nss1s
[err] 172 [err] [err] 25 173 [err]
[err]_i;g [err] [err] 175 [err] =
orr] 30 %I ) Chehpafpienyy 325" pgp,
[err] 180xcyrrr [errinmg ‘%-Mér pdyhiaffl 325 [s28d -
3-pyridyl 182 [err] B ridyl 35 183
[err] XCIX- ~ 2:thiaBlyl 184" 5- CozEt-[%rq. ienyl. 383 . >280
Fefy{azolyl ¢t 3,4- met {;Ledloxy[err] i%é?é§QQUIgg;yl3h§6 - >280[err]
3,4- ethyl ega&di oxy[err] 1882 [ &1Ql-3-thienyl 2348 dazo?9® 189
Efirg)xazol y(FIIlo 19% oxaz%ﬂl 190[érr] 2,5- dlp{ee%r-]thl[en?rl] 193239 >280
[err] CIII [err] 188 [ er e} furanyl [287T] 1948
%g”% CIV %g”% Mlegz%NH [er r:'J-propyl [ﬁt{] 1%3 196
Ccv Me2NNH c-propyl 312
CcvI MesNNH c-hexyl 354 229
CVII MeaNNH 2-thienyl 354 279 _
CVIII - MesNNH 5-MeO-2-thienyl 384 280
CIX MeoNNH 5-Me-2-thienyl 368 >280
cX Me2NNH 5-CO2Et-2-thienyl 426 252
CXI MesNNH - - 3-thienyl 354 202
CXII NH2 1-methyl-3- 308 >300
pyrrolyl .
CXIII 'MeNNH 2,5-diMe-3-thienyl 382 252
CX1iv MeNNH 2-furanyl 338 202
CXV 4-NHpCO- i-propyl 396 224
piperidinylCH2
CXVI 4-NHoCO- - c-hexyl 436 228
piperidinylCH2
CXVII 4-NH2CH2 - ethyl 368 174 _
piperidinylCH2
CXVII11 4-NHoCH2 - _ i-propyl 382 218
piperidinylCHa |
CXVIX 4-NHoCHp = - c-propyl 380 138
piperidinylCHp
XX 4 -NH2CH3 - ~ c-hexyl 422 196
piperidinylCH2
CXXX 4-CH3-piperazinylNH i-propyl 369 231

CXXTI 4-CH3-piperazinylNH 5-CO2Et-2-thienyl 481 249
CXXIII 4-CH3-piperazinylNH 5-COzH-2-thienyl 453 270
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197 X [err] [err] 198 [err]
[err] 199 WO 99/54388°7 I | [err] 200 [ ExMuS99/08616
[err] 20 201 [err] [err] 202 [err]
[err] 203 [err] 4-pyridyl 204 [err]
3-pyridyl 205 _derrl. . 2z pyih dyl 6
lerr] CXXIVé_trﬁEé§§ 1p§6?21ny1NH 2,5[%§¢ﬁ)§ fﬁien%& 437 %SO
2-pyrazol yl 208CXXV mdreholl iny1NH Gt 4mmgyilnol yl 20854 256
[err] 3, 4- nethyl enedi oxy[err] 30 210 ﬁgr]
3, 4- ethylenedioxy err] 211 » [err _ S 2-im az&lyl 212
[err] VI2. oxazdtauphpldny INH [ er4iCO2Me- 455 216
4-isoxazolyl 35 214 [err] . ; 215
[err] [err] 216 i [err;plpem&g&{(i [err] 217
[err] CXXVIiIerr] rexrpholinyiNy -Me-2 {tdyignyl 410 261
%err% g%i) CXXVITI [[er]rdorpholinyn\m %errt-éllos-thienyl [[@rd] 259
err err . err . errs
[err] 10 223 CXXIX Tog;gl:]ollnylm-l 5, %[%Jr?}%-b-ézjuenyl 4rz4] [ e?%ﬁo
[err] CXXX morpholinylNH 5-CO2Et-2-thienyl 468 258
CXXXT morpholinylNH 5-CO2H-2-thienyl 440 273
CXXXTII morpholinylNH 5-CONHBn-2-thienyl 529 275
CXXXIIT morphol inylNH 5-CONH (4-Me- 537 190
‘ piperazinyl) -2~
thienyl
CXXXIV morpholinylNH 5-CONHCHCH3 (1-Me- 550 235
2-pyrrolidinyl) -2-
thienyl
CXXXV morpholinylNH 5-CONHNMe3 -2 - 482 201
thienyl
CXXXVI morpholinylNH 5-CONHCH7CHoNMe o - 510 190
2-thienyl
CXXXVII morpholinylNH 5-CONHCH2CHp (1- 536 224
pyrrolidinyl) -2~
thienyl
CXXXVIII morpholinylNH 5-CONHCH2CH2 (1- 552 241
morpholinyl)-2-
thienyl
CXXXIX morpholinylNH 5-CONHmoxrpholinyl- 524 271
2-thienyl
CXL morpholinylNH 5-CONHCH2CH2CH2 (1- 564 260
pyrrolidonyl) -2-
thienyl
CXLI morpholinylNH 5-CONHCH2CH2 (3 - 544 203

pyridyl) -2-thienyl

99




225

4-pyridyl 22¢o 99/54308 lerr]
[err] 2-pyridyl 229
2-thiazolyl 230 [err]
[err] vl 2
nethylenedl Eerr] 23§m&%h@31¥ylﬁﬁ
ethylenedioxy[err] 234 [err]
[err] _ 2- oxazol yl- 25 236
4-isoxazolyl 237 err]
[err] 239 CXLIII [maxgho 1nleH
[err] 30 241 [err]
[err] 243 [err] .
[err] 245 CXLIV [mgqﬂhollnleH
[err] 247 [err]
[err] 249 [err]
[err] CXLV 3. pyirRpolisy 1NH
252 [err]
CXLVI Methyl
CXLVII morpholinylNH
CXLVIII morpholinylNH
CXLIX NH3
CL NH2NH
CLI MegaNCH2
CLII morpholinylCH,
CLIII 4-Me-piperazinylCHga
CLIV 4-NH,CH,-
piperidinylCHo
CLV morpholinylNH
CLVI morpholinylNH
CLVII morpholinylNH
5

[err]

[err]

226

[err]

3-pyridyl 15 2?&/US§9/08616 -

[err]

2- pyrazol yl

r
rf-CONHCHi&EgéHg Gy 547
imidazolyl)-2-i m dazol yl

err]

thi n '238.-
(2-

]’5%? igﬁlt@f‘@“ﬂ

[ erér];orsgcm%—

%%55%1?4? thlenyl

S

2-thi az%:l'}ﬂeridlnyl) -2-

thienyl
4-CF3CgHy

4-(4-Boc-
piperazinyl)CgHg
4-
(piperazinyl) CgHa
4 -
(piperazinyl) CgHg
4 -
(piperazinyl) CgHa
4 -
(piperazinyl) CgH4
4 -
(piperazinyl) CgHa
4 -
(piperazinyl) CgHa
4 -
(piperazinyl) CgHg

4-(4-Me-
piperazinyl) CgHg

4- (4-BEt-
piperazinyl)CgHa

4-(4-1i-Pr-

piperazihyl)C5H4

100

231

23634'

235

[err] -

54‘% err ]>280

gerr]
53 [%g$]
[err]
5 250
559 pyr#e8|
370 >300
(M~H)
574 242
474 263
389 257
404 257
431 243
473 259
486 NA
500 239
488 245
502 245
516 253



253 _ . [err] 2-pyrazol yl 254 [err]
5-i soqui nol yl % 992508 [err] 3, 4- PCT/US99/08616
met hyl enedi oxy[err] 256 [err] 3, 4-
et hyl enedi oxy[err] 257 [err] 2-imdazolyl 15 258
[err] 5 2- oxazol yl 259 [err]
4-i soxazol yl 260 [err] Zél—":Lg“-‘f[err] 261 [err]
[err] 262 [err] [err] 20 263 [err]
[err] 264 [err] [err] 265 [err]
[err] 266 [err] [err] 267 [err] _
[err] 25 268 [err] 1 : [err] 269 [err]
[err] 270 [err] R %rr]0271 [err]
[err] 272 [err] dyl 30 273 [err]
3-pyridyl 274 [err] pyr L%l 275 [err]
2-thiazolyl 276 [err] 2=pyrazol yl 277
[err] 5-isoquinolyl 35 27 _Nu  [err]
3, 4- net hyl enedi oxy[err] 279 [err] N 3, 4-
et hyl enedi oxy[err] 106
Example R1 R2
10 Number
100 2-pyridylmethyl 4-MeOCgHy
101 2-pyridylmethyl 3-MeOCgHg
102 2-pyridylmethyl 4-NH2CgH4
15 103 2-pyridylmethyl 3-NH2CgHg
104 2-pyridylmethyl 2-NH2CgHg
105 2-pyridylmethyl 4-MepaNCgHg
106 2-pyridylmethyl 3-MeaNCgHy
107 2-pyridylmethyl 2-MegNCgH4
20 108 2-pyridylmethyl 4-pyridyl
109 2-pyridylmethyl 3-pyridyl
110 2-pyridylmethyl 2-pyridyl
111 2-pyridylmethyl 2-thiazolyl
112 2-pyridylmethyl 2-pyrazolyl
- 25 113 2-pyridylmethyl 5-igoquinolyl
114 2-pyridylmethyl 3,4-
methylenedioxyCgH3
115 2-pyridylmethyl 3,4-
ethylenedioxyCgH3
30 116 2-pyridylmethyl 2-imidazolyl
117 2-pyridylmethyl 2-oxazolyl
118 2-pyridylmethyl 4-isoxazolyl
119 2-pyridylmethyl 4 -HOCgHy4
120 2-pyridylmethyl 3-HOCgHg
35 121 2-pyridylmethyl

101

3,4-3d1iHOCgH,



5 280

[err] 2-

X vl I m dazol yl 281 [err]
-oxazoly [err] 4-isoxazol yl PePrus99/08616
[err] ‘%%299’54308[err] 284 [err] [err] 10 285
%err% [[err] 286 [err] [err] 287
err err] 288 [err] err] 289
[err] 5 122 [err] 13-Pygidylmethyl [err]4'NH2CH2c5h4 ][err] 291
[err] 123 [err] 292pyridylmethyl[err] 3-NH2CHaCelHRI ] 293
[err] [err] 294 e [err] 20 295
[err] 124 4- pyri dypyphgylmethyl [ er r]4-MeOCgHa 3-pyri dyl
297 [err] - dyl 298 [err]
2-thi azol yl 299 3 Fgfrl]iyl‘%epwl 2-pyrasolyl 25 300
[err] 126 5- i soqai-pyriby3oethyl [4n¥H2C6H4 3, 4-

met hyl enedi
ethylenggiogg%%

[err]

4-i soxazol yl
[err] 35 30¥?
[err] 310 130

131

132
133
134
135
136
137
138

128

15

20

139

25 140

. 141
142
143

144
145
146
147
148
149
150
151
152
153
154

30

35

err]
rr

306

302

2- 0XazolRypy2a8ylmethyl

3r§&§%aklmethyl

[err3-pyridylmethyl[err]

3-pyridylmethyl
3-pyridylmethyl
3-pyridylmethyl
3-pyridylmethyl
3-pyridylmethyl
3-pyridylmethyl
3-pyridylmethyl
3-pyridylmethyl

3-pyridylmethyl

3-pyridylmethyl
3-pyridylmethyl
3-pyridylmethyl
3-pyridylmethyl
3-pyridylmethyl
3-pyridylmethyl
3-pyridylmethyl
3-pyridylmethyl
4-pyridylmethyl
4-pyridylmethyl
4-pyridylmethyl
4-pyridylmethyl
4 -pyridylmethyl
4-pyridylmethyl
4-pyridylmethyl

30 303° ‘pyridylmg'e'}f‘?‘lér ]

3-NH£% ..
6% i m dazol yl 304
[ err]2-NH2CgH4

eilgghican

3-MegNCgH4
2-MeoNCgH4

[err]
[err]

4-pyridyl
3-pyridyl
2-pyridyl
2-thiazolyl
2-pyrazolyl
5-isoquinolyl
3,4-
methylenedioxyCgH3
3,4-
ethylenedioxyCgH3
2-imidazolyl
2-oxazolyl
4-isoxazolyl
4 -HOCgH4
3-HOCgH4
3,4-diHOCgHa
4-NH2CH2CgHg
3-NHpCH2CgHa
4-MeOCgHa
3-MeOCgHs
4-NH2CgHa
3-NH2CgH4
2-NH2CgHa

4 -MegNCgH4
3-MeaNCgHa

102



311 . [err] [err] 107 5 312 [err]
o1 3l womseler orr] 316 Ferpprma:
[err] 10 317 [err] [err] 318 [err]
LS g L gt O g, (41
E?rr1a20| e 156 2-thiazFL?tp£2§dylmethyl g?{;Lq4{ﬁyfi?Y%25

lerr] 57 54 nethéréxgﬁ?%§? YY) 20 26 2BYELYIT (o)

3,4- ethyl enedi®[err] 327

[err] I
4- ol
ool

[err] 161 [err] 3344-pyridylmetHyXr] 5-isoquihély] 30 335
%E:H 162 %E:H 2224-pyridylmetxfr€ir:} 3,4- %E:H 337
methylenedioxyCgH3
163 4-pyridylmethyl 3,4-
15 ethylenedioxyCgH3
164 4-pyridylmethyl 2-imidazolyl
165 4-pyridylmethyl 2-oxazolyl
166 4-pyridylmethyl 4-isoxazolyl
167 4-pyridylmethyl 4-HOCgH4
20 168 4-pyridylmethyl 3-HOCgH4
169 4-pyridylmethyl 3,4-diHOCgH4,
170 4-pyridylmethyl 4-NH3CHoCgHg
- 171 4-pyridylmethyl 3-NH2CH2CgHg
172 2-NH2CgH4CH2 4-MeOCgHg
25 173 2-NH2CgHqCH2 3-MeOCgHg
174 2-NHQCgH4CH2 4-NH2CgHg
175 2-NH2CgH4CH3 3-NH2CgHg
176 2-NH2CgH4CH3 2-NH2CgHg
177 2-NH2CgH4CH3 4-MeaNCgHg
30 178 2-NH2CgH4CHo 3-MegNCgHa
179 2-NHaCgH4CH2 2-MeaNCgH4
180 2-NH2CgH4CH2 4-pyridyl
181 2-NH2CgH4CH2 3-pyridyl
182 2-NH2CgH4CH> 2-pyridyl
35 183 2-NH2CgH4CH2 2-thiazolyl
184 2-NH2CgH4CH2 2-pyrazolyl
185 2-NH2CgH4CH2 S5-isoquinolyl
186 2-NH2CgH4CH2 3,4-
methylenedioxyCgH3

159

4-pyridylméenyl

2- oxazol ylh-g¢Pidylmethyl

[err]

25160330[ err] 3324‘PyL§élr’1met*[l>é1r r]
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2-pyri@ylnm dazol yl
2-thiazoly1

err] 331
-pyrazof¥lr] 333



339 [err] [err] 35 340 [err]

forr] a43 Wossssms [ aoytidyl 108 5 CREs
[err] 3-pyridyl 345 [err
Fe?¥{ld%l %ﬁ§7 2-py?%§§E§FH3§§2 effZO|y| 4
5-isoquinolyl 10 349 [err] ethyleﬁbd&oxyC5H3
met hyl enedi oxy[err] 350 err] N
et hyl enedi err] 351 - 2‘NH2C5H4CF£rr] - - 2-imidazZoix¥azolyl 15
iéﬁsoxazoly}8%54 Lerr] 2-NH CGH4CH2 2 oxazoly| 35§?¥?z%%%} terrl
gggr] 190 N [ errd- 5 4CH2 [err] -isoxazolyl [err] 20
[err] égb 191 Lerr] [erﬁ—NH2C6H4CH2[err] ?2?r] 3%6H0C6H4 Lerr] [err]
[err] ggé 192 [ er r3-NH2CgH4CH2 [err] 2B-HGGgH4 [err]
o) 369 pn [ wmcgman |71 Bda-awmocens o]
[err] 194 2-NH2CgH4CH2 4 -NH2CH2CgHg
195 2-NHaCgH4CH2 3-NH2CH2CgHa
15 196 3-NH2CgH4CH2 3-MeOCgHs
197 3-NH2CgH4CH2 4-NH2CgH4
198 3-NH2CgH4CH2 3-NH2CgHag
189 3-NH2CgH4CH2 2-NH2CgHg
200 3-NH2CgH4CH2 : 4 -MegaNCgHg
20 201 3-NH3CgH4CH2 3-MegNCgHa
202 3-NH2CgH4CH2 2-MegNCgH4
203 3-NH2CgH4CH2 4-pyridyl
204 3-NH2CgH4CH2 3-pyridyl
205 3-NH2CgH4CH2 2-pyridyl
25 206 3-NH2CgH4CH2 2-thiazolyl
207 3-NH2CgH4CH2 2-pyrazolyl
208 3-NH2CgH4CH2 5-isoquinolyl
209 3-NH2CgH4CH2 3,4~
methylenedioxyCgH3
30 210 3-NH2CgH4CH2 3,4-
ethylenedioxyCgH3
211 3-NH2CgH4CH2 2-imidazolyl
212 3-NH2CgH4CH2 2-oxazolyl
213 3-NH2CgH4CH2 4-isoxazolyl
35 214 3-NHpCgH4CH2 4-HOCgHa
215 3-NH2CgH4CH2 3-HOCgHg
216 3-NH2CgH4CH2 3,4-diHOCgHa
217 : 3-NH2CgH4CH2 4-NH2CH2CgH4
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30 367 . [err] 4-pyridyl 368 [err]
3-pyridyl 369 WO 99/54308 [err] 2-pyridyl 370  pcTuse9/ose1é
[err] 2-thiazolyl 371 [err]
2- pyrazol yl- 535 21272 - [err] wylerr] 109 355 iioqui nolyl 373
%2;” 19 3 4- et hyl enedi ox L:Hrr] 375 N@C?qzcrsfu
2-im dazol yl 378 [ b H2C6H4 2- oxazbiMdOCEHA
%E;H 379 220 4[ gf??azolmmmﬁ lerr] 380 ‘Pﬁdzcsﬂ‘*[err]
[err] 381 221 [err] 4-NH2CgH4CH2[ err] 382 3-NH2CgH4[ err]
%g::% 525 383 222 [err][er@-NH2C5H4CH2[ rr][ggg] 3%§NHQCGH4[err][er”
[err] 387 10 223 [grr] 4-NH2CgH4CHa[ err] 20 388 -MeaNCgHa [err]
aSpyriayl son 224 (o promacemacaal ©TTL U0, o s yeancets” | (err)
2-pyridyl 25 3835 40Tl 6Hy CH 2- 1 1Y 3egdsn 94
[err] 226 27 PYrazolyl o ceHacHo 4-pyridyl
227 4-NH2CgH4CHg 3-pyridyl
15 228 4-NH3CgH4CHp 2-pyridyl
229 4-NH2CgH4CHo 2-thiazolyl
230 4-NH2CgH4CHp 2-pyrazolyl
231 4-NH2CgH4CHo 5-isoquinolyl
232 4-NH2CgH4CH2 3,4-
20 methylenedioxyCgHz
233 4-NHpCgH4CH2 3,4~
ethylenedioxyCgH3
234 4-NHpCgH4CH2 2-imidazolyl
235 4-NH2CgH4CH2 2-oxazolyl
25 236 4-NH2CgH4CH> 4-isoxazolyl
237 4-NH2CgH4CHp 4-HOCgH4
238 4-NHoCgH4CHo 3-HOCgHg
239 4-NH2CgH4qCHp 3,4-diHOCgH4
240 4-NH2CgH4CH2 4-NH2CH2CgHg
30 241 4-NH2CgH4CHy 3-NH2CH2CgHg
242 2-MeOCgH4CH3 3-MeOCgHg
243 2-MeOCgH4CHp 4-NHpCgHg
244 2-MeQOCgH4CH3 3-NH2CgH4
245 2-MeOCgH4CH2 2-NH2CgHg
35 246 2-MeOCgH4CHoy 4-MesNCgHg
247 2-MeOCgH4CHp 3-MegNCgHag
248 2-MeOCgH4CHy 2-Me3NCgHg
249 2-MeOCgH4CH 4-pyridyl
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395 [err]

5-isoqui nol yl 396 [err]
3,4- met hyI ylerr] 30 397 [err] PCT/US9H(08616
ethylened|oxy[err 398 [err] 2-imdazolyl 399
[err] . 2- oxazol yl 400 [err]
4-isoxazpl yhgsgs> 401 2 -MeOCgH @5 3-pyeiajy1402
[err] [err] 403 [err] , [err] -404
[err] 251 [err] 2-MpOCeHACHZD5 2-pyrifyl
[err] 286 259 [err]2 -MeOCgH4CH [err] 407  2-thiazolf®rr]
[err] 408 ° [err] Jerr] 409 err]
%err% 182 4263 2 €MeQCeH4CH2 [err] 412-pyrazo vl [err]
err [err] [err] 413
254 - _ ]
[err] 414 [err]2"MeOCEHaCR2 ;7 i o) 15° ilsé’qummw lerr]
3-pyridyb 4365 [ 2¢Mé0CgH4CH2 2- pyridyl3,4t7 [err]
2-thiazolyl 418 . [err] 2-pyra l*li%ﬁ%d'
[err] _ 5-i soqui nolyl 20 420 4%%&{% 1°XYC6H§,4_
met hyl enedi g err] 421  2-meoCgHaC®3 I ] 3,3-4-
ethylenedioxyCgH3
257 2-MeOCgH4CH2 2-imidazolyl
15 258 2-MeOCgH4CH2 2-oxazolyl
259 2-MeOCgH4CH2 4-isoxazolyl
260 2-MeOCgH4CH2 4-HOCgH4
261 2 -MeOCgH4CH2 3-HOCgHa
262 2-MeOCgH4CH2 3,4-diHOCgHg
20 263 2-MeOCgH4CH2 4 -NH2CH2CgHs4
264 ~ 2-MeOCgH4CH2 3-NH2CH2CgH4
265 3-MeOCgH4CH2 3-MeOCgH4
266 3-MeOCgH4CH7 4 -NH2CgHg
267 3-MeOCgH4CH2 3-NH2CgHa
25 268 3-MeOCgH4CH2 2-NH2CgHg
269 3-MeOCgH4CH2 4 -MeaNCgH4
270 3-MeOCgH4CH2 3-MeoNCgHa
271 3-MeOCgH4CH2 2-MepNCgHg
272 3-MeOCgH4CH2 4-pyridyl
30 273 3-MeOCgH4CH2 3-pyridyl
274 3-MeOCgH4CH2 2-pyridyl
275 3-MeOCgH4CH2 2-thiazolyl
276 3-MeOCgH4CH2 2-pyrazolyl
277 3-MeOCgH4CH2 5-isoquinolyl
35 278 3-MeOCgH4CH2 3,4-
methylenedioxyCgH3
279 3-MeOCgH4CH2 3,4~
ethylenedioxyCgH3
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et hyl enedi oxy[err] 422

[err]
[err]
[err]
[err]
[err]
[err]
[err]
[err]
[err]
[err]

2- pyrazol yl

[err]
3,4- 15
[err]
448

wolsogsugol yl 424
[err] 426 [err]
[err] 30 428

s 2 %] 920 smeocenady ]
2§%krr] 434 3-MeOCgHLGHY ]
242? 1 ] R 'M"-‘OCSH&&EQ r] :
283 pyridyl 4403-MeOCgHqCHy lerr]

2-thiazolyl 10 442
44784 [ rMpOCeH4CH2

10 285 4- nethylengdi@xy]gféd, 445
28€-j m dazol yl 34M0CgH4CH2
24£71] 3-MdobS8raEo! V!
288 4-MeOCgH4CH2
289 4-MeOCgH4CH2

15 290 4-MeOCgH4CHZ
291 4-MeOCgH4qCH3
292 4-MeOCgHqCH7
293 4-MeOCgH4CHp
294 4-MeOCgH4CHp

20 295 4-MeOCgH4CH?2
296 4-MeOCgH4CH2
297 4-MeQOCgH4qCH2
298 4 -MeOCgH4CH2
299 4 -MeOCgH4CH2

25 300 4-MeOCgH4CH3
301 4-MeOCgH4CH>
302 4-MeQCgH4CH2

30 303 4-MeOCgH4CH2
304 4-MeOCgH4CH»
305 4-MeQOCgH4CHp
306 4-MeOCgH4CHo
307 4-MeOCgH4CH2o

35 308 4-MeOCgH4CHy
309 4-MeOCgH4CHy
3190 4 -MeOCgH4CH2
311 2-HOCgH4CH2

[err]

[err]

[err]

2-inidazo|y|
4- | pOraEHitk16425

[err]

25 423

[err] 427
[err] 429

| el 4
2 ‘%‘g‘ﬁﬁg‘%z?,gy]l 433
ﬁebkizéfgﬁ

[err
4*&5_53{?#915&1 439
4-HochEyl'i dyl 441

5-i soqui ndr§PCqlg

[err]

107

eghﬁré%%é%6§§[err] 446

4 -NH2CHaCgHoxazol yl
3-NH2CH2CgH4
3-MeOCgHa
4-NH2CgHg
3-NH2CgHg
2-NH2CgHg
4-MegNCgH4
3-MegNCgHg
2-MeaNCgHy
4-pyridyl
3-pyridyl
2-pyridyl
2-thiazolyl
2-pyrazolyl
5-isoquinolyl
3,4-
methylenedioxyCgHa
3,4-
ethylenedioxyCgH3
2-imidazolyl
2-oxazolyl
4-isoxazolyl
4-HOCgHg

3-HOCgH4
3,4-diHOCgH,
4-NH2CH2CgHg
3-NH2CH2CgHy
4-MeOCgHg

5 437



449

[err] 451 Lerr] [ ] [err] 20 450 [err] -
err [err] 452 PEBUBY9/08616
[err] 453 WO 99/54308 [err] [err] 454 {[:'iey:Jr%
[err] 25 455 [err] [err] 456 [err]
Lerr] 437 315 [err] woceuacup [€77] 458 -MeOCgHg [€7T]
[err] 459 [err] 642 [err] 30 468 sb-eta [err}
[err] 461 313 [ er r3-HOCgH4CH2 [err] 462  4-NH2CeHa[err
[err]
4-pyridyl 463 [ens pyrldy [err]
2-pyridyl 3314465. -HOGgH4GH2 - - %lang§P4466 o
[ﬁrzr] — 2-pyfaZO'2LHé@ZH4CHz 3[err] 2-NHCgHa 5-i soqui nol yl
) [err] 4 neth £ di,oxy[err] 469
[err] 316 3.4 ethgrERCERETR err] 470 SNegg; Yo
2-imdazglyl;440 471
£8' Yla1 2- Hocingéﬁér] Rveotoghyl 472
[err] 4-i soxazol yI 47: . [err] [err] 474
%E:H 318 [err] 4752-HOCgH4CH2 [err] -Me2NGeBar| 15 476
319 L€'l 2_poceHacH2 4-pyridyl
320 2 -HOCgH4CH2 3-pyridyl
321 2-HOCgH4CH2 2-pyridyl
15 322 2-HOCgH4CH2 2-thiazolyl
323 2-HOCgH4CH2 2-pyrazolyl
324 2-HOCgH4CHo 5-isoquinolyl
325 2-HOCgH4CH2 3,4-
methylenedioxyCgH3
20 326 2-HOCgH4CH2 3,4-
ethylenedioxyCgH3
327 2-HOCgH4CH) 2-imidazolyl
328 2-HOCgH4aCH2 2-oxazolyl
329 2-HOCgH4CH2 4-isoxazolyl
25 330 2-HOCgH4CH2 4-HOCgHa
331 2-HOCgH4CH2 3-HOCgH4
332 2-HOCgH4CH2 3,4-diHOCgH,
333 2-HOCgH4CH2 4-NH2CH2CgHa
334 2-HOCgH4CH2 3-NH2CH2CgH4
30 335 3-HOCgH4CH2 4 -MeOCgHa
336 3-HOCgH4CH2 3-MeOCgHa
337 3-HOCgH4CH2 4-NHoCgHa
338 3-HOCgH4CH2 3-NH2CgHa
339 3-HOCgH4CH2 2-NH3CgH4
35 340 3-HOCgH4CH2 4-Me2NCgHa
341 3-HOCgHaCH2 3-MeaNCgH4a
342 3-HOCgH4CH2 2-MesNCgHa
343 3-HOCgH4CH2 4-pyridyl
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477 . . [err] [err] 478 [err]

[err] 479 WO 99/54308[ €1 I'] [err] 480 [ 8t duso9rssie
[err] 20 481 [err] ) [err] 482 [err]
[err] 483 - [err] [err] 484 [err]
[err] 485 5 344 [err] . 3-mocgHacmberr] 25 486 3_pyrigyl [err]
4-pyridyl 487 [err] 3-pyridyl éj [err]
2-pyridyl 489 345 [ er B"HOCgH4CH2 2.t hj azol yI2 -pyFridyl
[5_eir;]oqm nol yl 4%%3- pyrazolyl ?S?grog:?hcm 3, 4[ o rzl h;PI enegi?'oxy[ err] 493
[err] 343, 4- ethyl enédHOCgHefHy 35 494 2- pyrazol&érr]
ezl 4980y erory e O iy
5 498 10 349 [err] [3eMO0CsHYEH, [err3,4- [err] 500
%:;H 10 Sgg”] > [err] err] [err] %82” °02 me‘:hy[lénte]iig’%’é]qlér.r]
350 3-HOCgH4CH2 3,4-
ethylenedioxyCgH3
351 3-HOCgH4CHy 2-imidazolyl
15 352 3-HOCgH4CH2 2-oxazolyl
353 3-HOCgH4CH2 4-igsoxazolyl
354 3 -HOC5H4CH2. 4-HOCgHq
355 3-HOCgH4CHy 3-HOCgH4
356 3-HOCgH4CHy 3,4-diHOCgH4
20 357 3-HOCgH4CH> 4 -NH2CH2CgHa
358 3-HOCgH4CH2 3-NH2CH2CgH4
359 4-HOCgH4CH2 4 -MeOCgHg
360 4 -HOCgH4CH23 3-MeOCgHy
361 4 -HOCgH4CH2 4 -NH2CgHg
25 362 4-HOCgH4CHo 3-NH2CgHg
363 4 -HOCgH4CHa 2-NH2CgHg
364 4-HOCgH4CH2o 4-Me2NCgHg
365 4-HOCgH4CH2 3-MegNCgHg
366 4-HOCgH4CH2 2-Me3NCgHg
30 367 4-HOCgH4CH2 4-pyridyl
368 4-HOCgH4CH2 3-pyridyl
369 4-HOCgH4CH> ' 2-pyridyl
370 4-HOCgH4CH2 2-thiazolyl
371 4-HOCgH4CH2 2-pyrazolyl
35 372 4 -HOCgH4CH2 5-isoquinolyl
373 4 -HOCgH4CH2 3,4-
methylenedioxyCgHz

109



505
[err]
[err] 510
3-pyridyl 512
2-thiazolyl _514
5-isoqui%o|§74516
517
2-imdazolyl 519
4-isoxazol yB730 - 521
[err] 523 349¢
[err] 525
[err] 527 377
[err] 528 378
[err]
[err] 379
380
381

382

err]

[
Wb'9bAkasde

[err]

15 383
384
385
386
387
388
389
390
391
392
393
394
395

396

20

25

30 397
398
399
400
401
402
403
404

35

[err]

[err]

[err] 506

[err]
r] 4- pyri dyl
[err]

4l§§égqﬁCH2

508
e

[ 511

[er

r] [err] 507

[err] 509 pcT/US99/08616] €r 1]

2-pyridyl- 20 513
2-pyrazoky) 515
3, 4- net

[err]
Jerr]
[err]
yl enedi oxy[err] .25

3, 4- ethyl enedi oxy[ ethyl&t8dioxyCegH3 [err]
err 2-oxazolyl 520 [err]
snslidaany O O CpfimEgszont [err]

[err]4-HOCgHqCH, [€1 1] 524
[err] err]
[err]4-HOCeH4CH2 [err] 528
[egg£4—HOC5H4CH2[e{glr%14
4-HOCgH4CH2
4-HOCgH4CH2
4 -HOCgH4CH2
4-HOCgH4CH2
4-ClCgH4CH2
4-ClCgH4CH2
4-ClCgH4aCHp
4-ClCgH4CH2
4-ClCgH4CH2
4-ClCgH4aCH2
4-ClCgH4CH2
4-ClCgH4CH2
4-ClCgH4CH2
4-ClCgH4CH2
4-C1lCgH4CH2
4-ClCgH4CH2
4-ClCgH4CH2
4-ClCgH4aCH2

4-ClCgH4CH2

4-ClCgH4CH2
4-ClCgH4CH2
4-ClCgH4CH2
4-ClCgH4CH2
4-ClCgH4CH2
4-ClCgH4CH2
4-ClCgH4CH2

110

35 526

2-oxazolyerr]
4-isoxazPéy}%err]
i_zziiaérr] 532
3,4-diHOCgH,

4 -NH3CH2CgHa
3-NH2CH2CgH4
3-MeOCgHa
4-NH2CgHa
3-NH2CgHg
2-NH2CgHg
4-MeoNCgHg
3-MegNCgHg
2-MegNCgHy
4-pyridyl
3-pyridyl
2-pyridyl
2-thiazolyl
2-pyrazolyl
5-isoquinolyl
3,4-
methylenedioxyCgH3
3,4~
ethylenedioxyCgH3
2-imidazolyl
2-oxazolyl
4-isoxazolyl
4-HOCgHg
3-HOCgHa
3,4-diHOCgHs

4 -NHoCH,CgHa



[err] ferr] 534 [err]

[err] woRysisds! 536 [err]
[err] 538 [err] 2- pyrazol yl
5-isoquinolyl 15 540 [err]
net hyl enedi gxy[qys] 541 4-ClCgHJEF
et hyl enedi oxy[err] 542 [err
[err] 408- oxazol yl 545NH2CH2CgH4CH2 [err]
[err] .{err] [err] 3484 CHoCeHAC [err]
[err] % 550 _ 2-H2 Té?rﬁz
H 408 [ @FRfI2GFPCgH4CH2
[err] 553 H Ll
[err] 555 409 H - 2-NH2CH2CgH4CH2
[err] 557 10 410 H 2-NH2CH2CgH4CH2
3-pyridyl 35 559
H 411 22¢ N2z GeH4EH2
2-Pyrazolyl 56212 H2 -NHoCH2 CgHACH?
413 2-NHoCH2CgH4CH2
414 2-NH2CH2CgH4CH2
15 415 2-NH2CH3CgH4CHa
416 2-NHoCH2CgHaCHo
417 2-NHoCH2CgH4CH2
418 2-NHp3CH2CgH4CH2
419 2-NH2CHoCgH4CH2
20 420 2-NHoCH2CgH4CH2
421 2-NHoCH2CgH4CHp
422 2-NH2CH2CgH4CHo
25 423 2-NH2CH2CgH4CHo
424 2-NH2CH2CgH4CH3
425 2-NH2CH2CgH4CH2
426 2-NH2CHpCgHg CH2
427 2-NH2CH2CgH4CH2
30 428 2-NH2CH2CgH4CH2
429 2-NH2CH2CgH4CHo
430 3-NH2CH2CgH4CH2
431 3-NH2CH2CgH4CHo
432 3-NH2CH2CgH4CH2
35 433 3-NHyCHoCgH4CHY
434 3-NH2CH2CgH4CH2
435 3-NH2CH2CgH4CHp
436 3-NH2CH2CgH4CH2

111

4-pyridyl 10 535

2- pyri dyRCTA3S99/08616
539 [err]
3, 4-
3.-fmEyCHC
2-im azonI 20 543

.4-YeO¢gBxazol yl 546
3. FeocfH%[err] 25 549
H 4-NH2CgHa

| or pEaEeHs #
[ er el NEBBeH4 H
RIRLgy, 5o
3-Mesiegdyi nolyl 115
2-MeaNCgHg
4-pyridyl
3-pyridyl
2-pyridyl

2-thiazolyl
2-pyrazolyl
5-isoquinolyl
3,4-
methylenedioxyCgH3
3,4-
ethylenedioxyCgH3
2-imidazolyl
2-oxazolyl
4-isoxazolyl
4-HOCgH4
3-HOCgH4
3,4-3iHOCgH4
4-NH2CH2CgH4
3-NH2CH2CgHy
4-MeOCgH4
3~MeOCgHa
4-NH2CgHg
3-NH2CgHa
2-NH2CgHg
4-MeaNCgHg
3-MesNCgH4



5 563 H 3, 4- net hyl enedi oxy[.err] 564

H _ 3,4- ethyl enedi oxy[err] 565 PCT/US99708616
2-inidazo|fwof85&g%6 H 2- oxazol yl 567
H _ 4-isoxazol yl 568

H
jorr] 19 S8 yecmcemacmr  IThgfeny, T
[err] 573 438 Me  3-NH2CH2CgH4CH2 [ er A} pB¥adyl Ve
I S e C o o L
[err] 579 440 Me - 3-NHoCH2CgH4CH2 [er 2]—p§8@dyl e
3-pyridyl 28 ,,°81 %?Wwéjﬁ%qﬂ‘l% ). tb&az PL¥/EL' dyl 582
ﬁ/épyrazi)byl 4234 %ﬁﬁf_lz%%gcsmcnz 2-pyriazeqyinol yl 585
et hyl enedi o#¢#Berr] 586 3-NH2CH2GgH4CH2 5-isoquinodylni dazol yl
Z?rsoxazol yl44§85|;/‘B 3-1§/}éZCH2c6H4CH2 2 oxazolyls ,5‘8?6”] 35 590MB
Me [err] 591 Me methylenedioxyCgH3
[err] 592,45 Me 3 NH,CHoCEH4CHZ [errg 4.
15 ethylenedioxyCgH3
446 3-NH2CH2CgH4CH2 2-imidazolyl
447 3-NH2CH2CgH4qCHo 2-oxazolyl
448 3-NH2CH2CgH4CH2 4-isoxazolyl
449 3-NH2CH2CgH4qCH2 4 -HOCgHg
20 450 3-NH2CH2CgH4CH2 3-HOCgHag
451 3-NH2CH2CgH4CH2 3,4-diHOCgH4
452 3-NH2CH2CgH4CH2 4 -NHo2CH2CgHa
453 . 3-NH2CH2CgH4CH?2 3-NH2CH2CgHg
454 4-NH2CH2CgH4CHp 4 -MeOCgH4
25 455 4 -NHoCH2CgH4aCH2 3-MeOCgHa
456 4-NH2CH2CgH4CH2 4 -NH2CgHa
457 4 -NH2CH2CgH4CHg 3-NH2CgHs
458 4-NH2CH2CgH4CHo 2-NH2CgHg
459 4 -NH2CH2CgH4CH2 4 -MeaNCgHg
30 460 4-NH2CH2CgH4CH2 3-MegNCgH4
461 4 -NH2CH2CgH4CH2 2-MesNCgH4
462 4 -NH2CH2CgH4CH2 4-pyridyl
463 4 -NH2CH2CgH4CH2 3-pyridyl
464 4-NH2CH2CgH4CH2 2-pyridyl
35 465 4 -NH2CH2CgH4CH2 2-thiazolyl
466 4-NH2CH5CgH4CHY 2-pyrazolyl
467 4 -NH2CH2CgH4CH2 5-isoquinolyl

112



593
[err]

- » Et
116 Swoy3A4308

Et
[err] 598 Et
Bt 5, 468
4-pyridyl 601
Et
2-thiazolyl 60
605 isét
Et
3,4- ethyl enedioxy[err] 20
2-im dazolyl 6899
Et 10 471
[err] 612 Et
Et 472
[err] 615 473 Et
[err]
[err] 30 618474
[err]
[err] 475
15 476
477
478
479
480
20 481
482
483
484
485
25 486
487
488
489
490
30 491
492
493
35 494
495
496
497

[err] 594 Et
Et PEr/0$99R8E6
[err] 597 Et
: [err]t599
;
Et E-ﬁz&%csﬁ%‘q 3’%— pyridyl 601

2-pyridyl 603

methylenedioxyCgH3
2-pyrazolyl 15

E
L-NH2CH2§GH4CH2 5-i soqui hotyl 606

608
£rNH2CH2CgH4CH2

f-nipeRsemici! 1

£ W2 CHp Qs Ha CH
| of AR CeRac:

[ e4 #FH2CH2CgH4CHo

[e) du 4%, cenacny
4-NH2CH2CgH4CH2
4 -NHoCH2CgH4CH3
2-MesNCH2CgH4CH2
2-Me2NCH2CgH4CH2
2-MegNCH2CgH4CHa
2-MegNCH3CgH4CHo
2-MepNCH2CgsH4CH2
2-MesNCH2CgH4CH2
2-MesNCHoCgH4CH2
2-MegNCHCgH4CH2
2-MesNCH2CgH4CHa
2 -Me2NCH2CgH4CH2
2-Me2NCH3CgH4ACH?
2-MegaNCH2CgH4 CHo
2-MegNCH2CgH4CHp
2-MegNCH2CgH4CH2
2-Me2NCH2CgH4CH2

2-MeaNCH2CgH4CH2

2~-MegaNCH2CgH4CHZ
2-MeaNCH2CgH4CHa
2-MeaNCH2CgH4CHg
2-MeaNCH2CgH4CH2

113

3, 4- nethylenediExy[err]eﬁﬁyjenedioxycsﬂ3 Et

2-imidazpdydol yI 610
2-oxa£31yl

[err] 25 613

Et 4-isoxazolyl

oL bl
3FBOCEHLH19
[errl 4 ainocen,
4-NH2CH2CgHg
3-NH2CH2CgHg
4 -MeOCgHg
3-MeOCgHsg
4 -NH2CgHg
3-NH2CgHg
2-NH2CgHg
4 -MeaNCgHy
3-MeoNCgH4
2-MeoNCgHg
4-pyridyl
3-pyridyl
2-pyridyl
2-thiazolyl
2-pyrazolyl
5-isoquinolyl
3,4-
methylenedioxyCgH3
3,4-
ethylenedioxyCgH3
2-imidazolyl
2-oxazolyl
4-isoxazolyl
4 -HOCgHq



621 [err]

[err] 35 [err]

[err] ‘9839/54308 3-pyridyl 625
2-pyridyl 626 [err]

[err] g

5- |squ|non? 629
et hyl enedi o%9Perr] 10 6312~ MezNCH2c6H4p§Qr]
632 [err]
4- |soxazonF 834

[err] 622 err] .

4- pyr pE¥fussride1s

[err]
2-thiazolyl 627

2 %%L?fz@rﬁet r(f‘k%enedl oxy[ er r? & [err]- [err]

3,4-diHOCgH4 2-i mi dazol yl

[err] 501
[err] 637

[err] 639 302
Et NHCH ed r ] s03

2_%%§¥ﬁ32c6H4d%éoxazolyl 2§§%???2%§E¥ [err]_

[ e2+MeNCHAAGEI4CHY

[err]
Et NHGH G2 CH2C6HaCH2

3-MedMOHJCgH) CHEA L

[err] 642 EtNHCH[err
Et NHCH[ er r] 504 Meq‘iqﬁqcséwﬁz
EnOerr] 00 epichaCeRaCRp,
3-pyridyl 6886 B Nef@Ha(eHa CH2
507 3-Me2NCH2CgH4CH2
15 508 3-MeaNCH2CgH4 CHa
509 3-MeaNCH3CgH4CH2
510 3-MeaNCH2CgHgCHa
511 3-MegNCH2CgH4CHo
512 3-MeaNCHCgH4 CHo
20 513 3-MeaNCH2CgH4CH2
514 3-MeaNCH2CgH4 CHy
515 3-MepNCH2CgH4CH2
516 3-MeaNCH2CgH4CHo
25 517 3-MeaNCH2CgH4CH2
518 3-MegNCH2CgH4CH2
519 3~-MegNCH2CgH4CH2
520 3~-MegaNCH2CgH4CH2
30 521 3-Me3NCH2CgH4CHo
522 3-Me2NCH2CgH4CH2
523 3-Me2NCH2CgH4CH2
524 3-Me2NCH)CgH4CH2
525 3-MeaNCH2CgH4CH2
35 526 4 ~-MeNCH2CgH4 CH2
527 4 -MeoNCH2CgH4CH2
528 4-Me2NCH2CgH4CH2
529 4 -MeaNCH2CgH4 CH2

114

[3FN$2CH2C5H4

638
PRI
3-MeOCEHNHCH] err ]

[err] 643
4Eyﬁﬁéﬁﬁérr]
sRmpbed [ 2??]
2-NH2Q6eByr i dyl
4 -MeaNCgHa
3-Me2aNCgHg
2-Meo2NCgHg
4-pyridyl
3-pyridyl
2-pyridyl
2-thiazolyl
2-pyrazolyl
5-isoquinolyl
3,4-
methylenedioxyCgH3
3,4-
ethylenedioxyCgH3
2-imidazolyl
2-oxazolyl
4-isoxazolyl
4-HOCgHg4
3-HOCgH4
3,4-diHOCgH4
4 -NHoCH2CgHg4
3-NH2CH3CgH4
4 -MeOCgHg
3-MeOCgH4
4 -NH2CgHa
3-NH2CgH4



649 EfNﬂgﬁMﬁ&k] 2-pyrazolyl 30 651 3,4Fth£E;£§;&Lﬁ6
N Ll
et hy! ﬁggﬁg%[yéﬂi %5 654 4 -MeaNCH ks 1 2-MHzogi| ¥L1656
gE |h?1/1 Sazol yl 655 331 = NH’}C?&?%Z@GHQSH2 41 N%Sé'{‘lr] 659
= NHCHE%” 5 6382 66(%5& hycm, Et NH@I-%@N]CGH:;[ err]
|[5ter|\||r-|]CH[err] 533 Cerr] erwezNCH205H4CﬂI€:i’]6222 2-Me2NCgHy[ or r |
%Z:H ?81 663 534 [err]4-Me2NCH%%§}Hée 4-pyrligyil err]
[err] 665 10 s53s %gm 4- Megncajcegﬂdc > 203 -pyrldyl[err][err]
%g;;} ggg 536 [err%err] -Me2N0H2c5 gmpyr|dyl 6:?2% rﬁd%%
3- pyri dyl |67%0 ga}g 4{1~mrzxqcugc5H4CH2 rfy -tmazolyl 3, 4-
[2; Pi azoly 3385-i soqui nol Y4 Nl%z%CHgCgH4CH 2-pyrazolyl
met hyl enedi oxy| 9551: 4- MezNCH205H4CH2 S-isoquinolyl
15 549 4-MeNCHaCgHgCH, 3,4-
methylenedioxycsl-{a
541 4-Me2NCH2C5H4CH2 3,4-
ethylenedioxyCeHg
542 4 -MezNCH2C5H4 CHp 2- imidazolyl
20 543 4-Me2NCH2C5H4CH2 2-oxazoly1
545 4-MepNCH, CeH4CHy 4-isoxazol vyl
546 4 -MegNCHg CeH4CHy 4 -HOCgHy
547 4 -Me3NCHy CeH4CHy 3-HOCgH4
548 4-MeNCHCgHyCH, 3,4-diHOCgH,
25 549 4-Me2NC’H2C35H4CH2 4—NH2CH2C'5H4
580 4 ~MeoNCH, CeHqCHy 3 -NH2CHo CgHq
551 H 3-MeOCgHy
552 H 4-NH3CgHy
553 H 3-—N’H205H4
30 554 H 2-NH2C5H4
558 H 4 -MegNCsH4
556 H 3 -MeQNC5H4
557 H 2 -Me2NCgHy
558 H 3-pyridyl
35 589 H 2-pyridyl
560 H 2-thiazolyl
561 H 2-pyrazolyl
562 H S-isoquinolyl

2-t hi azol yl

115

650



676 [err] 3,4- 25

et hyl enedi %Y)[ﬁfsuo 677 [err] 2-im d@cqmsbg/d‘szﬁs.
[err] g-oxazolyl 679 [err] 4-i soxazol yl
680 - [err] [err] 30 681 [err]
lerr] 8% 593 Lerr] lerr] 685 %" Lart]
[err] 35 686 [err] [err] eswethylenedioxn§ﬁqﬂ
%gm b1 5% g0 ol err] Lerr 689['er3? %01 ,[e'r"r] “lerr]
[err] 692 [err] . [err] 693 ethyleneqiqx(yCeH3
4-pyridyl 69%gs - [efr] 3-pyridyl2lfni &2%01yl
[err] 2-pyridyl 696 [err] ) gith!azolyl 697
[err] 10 566 2_pyrazolyW 698 [err] 2-9%azolyl g i soquinolyl
699 . sg7[err] H 3,4- 15 4-isoxazolyl
et iyl enediogglert] 700y L] g 4meeiyLenedioxygerr]
2-oxazolyl se9 H 3-HOCgHs
570 H 3,4-diHOCgH4
15 571 H 4-NH2CH2CgHa
572 H 3-NH2CH2CgHg
573 Me 3-MeOCgHag
574 Me 4-NH2CgHa
575 Me 3-NH2CgH4
20 576 Me 2-NH2CgHg
577 Me 4 -MeaNCgHa
578 ' Me 3-MesNCgHa
579 Me 2-Me2NCgHg
580 Me 3-pyridyl
25 581 Me 2-~pyridyl
582 Me 2-thiazolyl
583 Me 2-pyrazolyl
584 Me 5-isoquinolyl
585 Me 3,4-
30 ethylenedioxyCgH3
586 Me 2-imidazolyl
587 Me : | 2-oxazolyl
588 Me 4-isoxazolyl
589 Me ' 3-HOCgHa
35 590 Me 3,4-diHOCgH4
591 Me 4 -NH2CH2CgHg
592 Me _ 3-NH2CH2CgHa
593 Et 3-MeOCgH4
594 Et 4-NH2CgH4

1le



20 703.

[err]
Terr]
[err]
[err]
[err]
[err]
[err]

705
707
709
711
30

715
717

3- pyridyl

2-thi azol yl

[err]

[err]
WO 99/543081 1 ]
[err]
[err]
[err]

7f% 595 [err]Et

596 [err] Et
[err]

719 597 [err]Et

721598 [ emt]

5-1i soqui nol \{‘:I 723
t [err]

met hyl enedi oxy?®tr] 724

et hyl enedi opgy[ eggg 10 725

[err]
728

[err] 15 730

15

20

25

30

35

2- oxazol yl 72%
6 %rr] Et
601 [ emt]
603 Et
604 : Et
605 Et
606 Et
607 Et
608 Et
609 Et
610 Et
611 Et
612 Bt
613 Et
614 Bt
615 Et
616
617
618
619
620
621
622
623
624
625
626
627

MesNCH»
MeoNCH»>
Me2NCH»>
MeaNCH>
MegNCH»>
MeaNCH»p
MeoNCHo
MegNCH>
MeaNCH2
MeoNCHp
MeaNCH>
Me2NCH>

4-isoxazolyl 704

[err]

[err] 706 [errFT

[err] 25 708 FLarpo/ssis
[err] 710 [err] -
err] 712 err]

[ [err] 714 3'NH?EGH‘l[err]

[err] 716 2-NHobgH) ]
4-pyridyl 35 718 [err]

2-pyridyl 726-Me2NCgH4  [err]

[err]
[err]

[err] 729

[err]

117

2-pyr?zolfb-ﬁg9Nc6H§ 722
err

3, 4-
23Mg2NCgHy

a-pyEiy e oty
3-pEFrifyl
2-pyridyl
2-thiazolyl
2-pyrazolyl
5-isoquinolyl
3,4-
methylenedioxyCgH3
3,4-
ethylenedioxyCgH3
2-imidazolyl
2-oxazolyl
4-isoxazolyl

4 -HOCgHg

3-HOCgH4
3,4-diHOCgH4
4-NH2CH2CgHa
3-NH2CH2CgHg
3-MeOCgHyg
4-NH2CgHg
3-NH2CgHy
2-NH2CgHg
4-MegNCgHg4
3-MegNCgHq
2-MeoNCgH4
4-pyridyl
3-pyridyl
2-pyridyl
2-thiazolyl
2-pyrazolyl



731 [err] [err] 732 [erf]”

[err] 733 1- mor phol i nyl net hyl ' '
1- nor phol i nNYPI¥EHYP Ferr] go 73% Lerr] .734 PCT/USI9NB61S
[err] 736 : 1- nor phol i nyl net hyl
L€ rm]r s et il 1- mor phol i nyl et hyl [er r] 737 '
i nyl met hy [err] 738 t hvl
[err] 73® 628 1- nﬂﬂ%ljl%w et hy| [er F?E%BLJ?%HE y
é mor phol i nﬁgget hyl depyemgyl 741 a-nor phol i nyl met hy
pyri dyl 1-mor phol i nyl et hyl 2Ry g A3y
- % nmor phol i nyl met hyl - 2-thiazolyl 744 - = met YE Les Yy x;' ﬁylarret hyl
: 742yrazol yl &34 I4r5m ol 1.chH 1- mor phol i nyl-nmet hy;l 4- ' 5 i soqui nol yI
1- nor phol I hyl rphol inyfrethy ' 3,4 meth einedl Q%%r ]3 rar
1 rmrghol ! nyl Wet hyl 3, 4- et hyl enedi oxy[err] ylepedl
i I nyltet ny azolyl 749 - imidkz®rahol i nyl
2-oxazop'9! it M%zm)r hol i nyl met hyl 2 1m41-i soxggol yl ¥5r1ret !
1- mor phol i nydzet hyl MegNCH2752 1-AnsPRTR Wy |
[err] 121 met hy|
] S5 753 1 mor phol i nyl net hyly_j goxazd®fr] 754
1- nor phol i ny3et hyl MeaN2755 1- nor phol i nyl'met hyl
[19[ H or7715)? ] 6|34 I thll t hi pepNaEel i nyl met hyl [ err]4-H0CeH4
ol i nyl me . :
Cor] phollny y [?{ "k 10 758 Lo QEpr phol i nyl met hy!
15 636 MeaNCH2 3,4-diHOCgH4
637 MeoNCH2 4 -NHoCH2CgHg
638 MeoNCH2 3-NHoCH2CgHg
639 EtNHCH?2 3-MeOCgHa
640 EtNHCH2 4-NH2CgHa
20 641 EtNHCH) 3-NH2CgHa
642 BtNHCH2 2-NH2CgH4
643 EtNHCH2 4-MegNCgHa
644 EtNHCH2 3-MesNCgHg
645 EtNHCH2 2-MeNCgHa
25 646 EENHCH2 4-pyridyl
647 EtNHCH2 3-pyridyl
648 EtNHCH2 2-pyridyl
649 EtNHCH2 2-thiazolyl
650 EtNHCH2 2-pyrazolyl
30 651 EtNHCH2 5-isoquinolyl
652 EtNHCH2 3,4-
' methylenedioxyCegH3
653 BEtNHCH2 3,4~
ethylenedioxyCgH3
35 654 EtNHCH2 2-imidazolyl
655 EtNHCH2 2-oxazolyl
656 EtNHCH2 | 4-isoxazolyl
657 ' EtNHCH2 4-HOCgHa
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[err] 760

759 : + 1-t hi onor phol i nyl met hyl
1-t hi omor phol i ny peRA:8Yd/08616

1-t hi onor phol | WO 9pzs4bosl [err] 761
[err] 762 1-t hi onor pholinylmethyl J[err] 15 763
1-t hi onor phol i nyl met hyl  4-pyridyl 764 1- t hi onor phol i nyl net hyl

3-pyridyl 785 gs5g 1-t higp olinylmethyl 2-p 7
1-t hi onor phol i gﬂnﬁthyl 2- thlazo?ﬁ$ 767 X %&%ﬁ%ﬁphollnylnethyl
2- pyrazol yl 20 EtNHCHmlonDrphol|nylnethyl4 diHoogy nol yl 769

1-t hi onor phol i t hyl | enedi oxy[err] 770
b et hy Eﬁﬁeg%nedloxy{grr]]ZS ?7HBZCH2C6H4

1- t hi onor phol i nyl met hyl
1-t hi onor phol i ®8let hyl 2 lnEﬂmnumyl 772

1- thIOﬁDrphO|I%? nethyl
4-i soxazol yl

2- 773 : 1 T Aot nyl et hyl
AR ) et hy! wké)q"gér%o YT

1-t hi onor phol i d3net hyl [ err o8 cH: 9g%ﬂp ol i nyl met hyl
[err] 777 1-t hi onor hollﬁﬁinethyl [err] % éﬁw

1- thlonorphollﬁﬁ4nethyl [errO CH2 1- pi per aziiHpCgHy hyl

[err] 780 665 plperagéﬁg My [err] éﬁ%

1- pi per azi nyl net hyl [err] %ﬁ%? 2 1- plpe ‘? met hyl

[err] 783 6 1- pi per HOGHA GHaNHAH, [ er r]4MbNCgH,

1- plpera2|nyln%gbyl
[err] 122 5 78
15 668

7 1- pi | nyl et hyl
[eﬁé&}iz-%?zpné*rcé?i ayl met hyl - 3-MEaNEela gl

HOCH2CH2NHCH» 2-MepNCgHg

669 HOCH2CH2NHCH2 4-pyridyl
670 HOCH2CHoNHCHo 3-pyridyl
671 HOCH2 CHoNHCHo 2-pyridyl
672 HOCH2CHZNHCH, 2-thiazolyl

20 673 HOCH2CH2NHCH2 2-pyrazolyl
674 HOCH2CHZNHCH2 S5-isoqguinolyl
675 HOCH2CH2NHCH> 3,4-

methylenedioxyCgH3

676 HOCH2CH2NHCH? 3,4-

25 ethylenedioxyCgHj
677 HOCH2CH2NHCH? 2-imidazolyl
678 HOCH2CH2NHCH2 2-oxazolyl
679 HOCH2CHZNHCH2 4-isoxazolyl
680 HOCH2 CH2NHCH2 4-HOCgHg

30 681 HOCHZ2CHoNHCH2 3-HOCgHgy4
682 HOCH2CH2NHCH2 3,4-diHOCgH4
683 HOCH2CH2NHCH2 4-NH2CH2CgH4
684 HOCH2 CH2NHCH> 3-NH2CH2CgHy
685 HaNCH2CHNHCHZ 4-MeOCgHg

35 686 HoNCH2CHNHCH> 3-MeOCgH4
687 HoNCH2CH2NHCHS 4-NH2CgHg
688 H2NCH2CH2NHCH2 3-NH2CgHa
689 HzNCH2CHoNHCH 2-NH2CgH4
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787
1- pi per azi

1- pi per azi nyl net hyl

2- thlazolyfxlgg%aﬁk

1- pi per azi nyl net hyl

3, 4- nethyl enedi oxy[err] 793 1- pi per azi ny!
ethyleneﬂloﬁPPerr] 15 794H2NCH2CH2NHCH) _ plpera2|n91h%$%@%h4
HoNCRL 885 mcmz/l rret hyl

2- |n1dazolyl

1- plpera2|nq nethyl

[err] 798 692

2-pyridyl 789
1- pi per azi nyl net hyl
5-isoqui nol yl 792

4-| soxazo
1-pipHEH§HI9HE§§ﬁ§2 -

1-pi- I t hyl :
orr) o eI g oSN C e,

Exanpl e 694
2- pyridyl met hyl
[err] é J

2- pyridyl met gyg
[err] 123 5

2-pyridyl met®97
698

699
15
700

701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721

20

25

30

35

807

R[ er r ] H2NCH2 CH2NHCH2

2- pyrlaé#%%ﬁﬁépHCH2
[HSINGH8BG NHCH2

}P%ﬁkﬁ | met hyl
ng$qH;% 2 )
HNCH2CH2NHCH?
HoNCH2 CHaNHCH?

HoNCH2CHoNHCH2

HoNCH2CH2NHCH2
HoNCH2CH2NHCH2
HoNCH2CH2NHCH2
HoNCHCHaNHCH2
HoNCH2CH2NHCH2
HoNCH2CHNHCH2
HoNCH2CH2NHCH2
HoNCH2CH2NHCH2
Me2NCH2 CHNHCH2
MeaNCH2CH2NHCH?2
MeaNCH2CHNHCH2
MeaNCH2CHaNHCH?
Me2NCH2CH2NHCH2
MeaNCH2CH2NHCH2
Me2NCHo CH2NHCH2
Me2NCH2 CH2NHCH?2
MeaNCH2CH2NHCH?2
MeaNCH2 CH2NHCH?2
MeoNCH2 CHaNHCH2
MeaNCH2CHZNHCH?
MesNCH2 CHoNHCH2
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3- pyridyl

788

1- p| per arcmmsmshm
2-pyrazolyl 10 791
1- pi per azi nyl net hyl

3, 4-

3-MepNOsHao0l yl 796

1-pj perazi nyl net hyl
[ er ﬁ"%%

1- pipgiazdapll met hyl
[err Table 3 [err] 25

w¥YL er 30 802
sy
2- py# el e dA
2-pyrazdéByi] 808
5-isoquinolyl
3,4-
methylenedioxyCgH3
3,4-
ethylenedioxyCgH3
2-imidazolyl
2-oxazolyl
4-isoxazolyl
4 -HOCgH4
3-HOCgHa
3, 4-diHOCgH4
4-NHoCH2CgHa
3-NH2CH2CgHa
4 -MeOCgHa
3-MeOCgHa
4-NH2CgHag
3-NH2CgHs
2-NH2CgHa
4 -MeaNCgHa
3-Me2NCgH4
2-Me2NCgHy
4-pyridyl
3-pyridyl
2-pyridyl
2-thiazolyl
2-pyrazolyl



809 2-pyri dyl met hyl

: . [err] 810
2- pyri dyl met hwvo 99/54308 4-pyridyl 811 2- pyri dyl madTse9/0s616
3-pyridyl 10 812 2- pyri dyl net hyl 2-pyridyl 813
2- pyri dyl net hyl 2-thiazolyl 814 2- pyri dyl net hyl
2-pyrazol ylg 81554 21Q¥#j vl :4§HHHF | 816
2- pyri dyl met hyl 3, 4- gﬂ%bﬁ& 2 1 d&%&i .

met hyl enedi oxy[f8#r] 817 ’ MeoNCHoZHoRHCHY| net hyl  3.4- 3, 4-
cipenedionenr] B EPTGIE k)
2- pyri.dyl met hyr24 4- I MEpNCHICHL NERE ) , 3, Z2pyridyl et hyl
A I T ook smionves
[err] 25 B@5 725 2- FMHiNtﬂjmﬂbﬂﬂbﬁz [2+idi Edfolyl
3-pyridyl met hyl [err] 827 3-pyridyl met hyl
[err] 828 726 3. pyri dyf¢aNGHRCH2NHCH2 [ orr] Fpxazolyl
?ef¥i|gghnethyb27 3- pyrF§§$%n§§?%d§§QHCH2 [err] BBé&dﬁaedﬂyihyl
3-pyri dyl net hy(728 [ er¥q2M32 CHoNHCH2 3- pyr i 4hHQRa |
A N R AL Ny
2-pyridyl B37 730 3- py\ﬁemmcmz 2-3 h -a¥idiodeHA38
RS TR, R
732 MeNCH2 CH2NHCH2 3-NHZCH2CgHy
733 l1-morpholinylmethyl 3-MeOCgH4
734 l-morpholinylmethyl 4-NH2CgHa
20 735 1-morpholinylmethyl 3-NH2CgHa
736 l-morpholinylmethyl 2-NHyCgHg
737 1-morpholinylmethyl 4-MegNCgH4
738 1-morpholinylmethyl 3-MegNCgH4
739 1-morpholinylmethyl 2-MeoNCgH4
25 740 l-morpholinylmethyl 4-pyridyl
741 l-morpholinylmethyl 3-pyridyl
742 1-morpholinylmethyl 2-pyridyl
743 l-morpholinylmethyl 2-thiazolyl
744 1-morpholinylmethyl 2-pyrazolyl
30 745 l1-morpholinylmethyl S~-isoquinolyl
746 1-morpholinylmethyl 3,4-
methylenedioxyCgH3
747 1-morpholinylmethyl 3,4-
ethylenedioxyCgH3
35 748 1-morpholinylmethyl 2-imidazolyl
749 1-morpholinylmethyl 2-oxazolyl
750 1-morpholinylmethyl 4-isoxazolyl
751 1-morpholinylmethyl 4-HOCgHg
752 1-morpholinylmethyl 3-HOCgHg
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5 840 3,4- nethyl enedi oxy[err] 841

3- pyridyl met hyl

3-pyridyl mtﬁb'sws‘tsos 3,4- ethylenedioxy[err] 842 PCT/US99/08616
3- pyridyl met hyl 2-imdazolyl 10 843

3- pyridyl met hyl 2- oxazolyl 844 3- pyridyl met hyl
4-isoxazal yl ,845 t hyl _ak 846

3- pyrldylneth§$ erf%%J£$¥l eQ%yl 3-By?ig%ﬁ6é%ﬁﬁl
[err] 15 84854 I}mqmphhmunyﬂmﬂthyl 4-NHeCH)CEHS

3- pyridyl met [er S 4- pyvt.i dyl hyl
[err] 851 75 4- pyrk ;éﬁ%%ﬁnylmethyl : [eFF¥h§g§28§ﬁ4

4-pyri dyl met hgk ifﬁnﬂodﬂkphdiihylmethyl 3-MéopgHi dyl et hyl
[err] 854 4- pyrldylneth N% 855

4- pyri dyl met Ay7 jeb Qgﬁ%hollnylmethyl4 pyNHaleHst hyl

[err] 85Yp 7s8 4- pyrifﬁﬁi@ﬁéﬁﬁhollnylmethyl[e@th%@ HE58
4- pyrldylnethgl 4-pyridyl” 859 pyri dyl net hyl
3-pyridyl 86359 4lp®h4em9#ﬁhqﬂmnylmethyl 2- §H995ﬁ4y| 861

4-pyridyl neth %
3

2ﬁﬁi5§§f% d@gﬁth§Vl

Mezﬁceﬁrldylnethyl

2- pyrazol yl 863 5-1i soqui nol yl
864 1 4-pyridy|nelﬁ9¢i0m0r9h0119Ylme$hwdetByMengﬂsﬁxy[err] 865
o et e 3: iy SRR N eons
15 763 l-thiomorpholinylmethyl 4-pyridyl
764 1-thiomorpholinylmethyl 3-pyridyl
765 l1~thiomorpholinylmethyl 2-pyridyl
766 l-thiomorpholinylmethyl 2-thiazolyl
767 l1-thiomorpholinylmethyl 2-pyrazolyl
20 768 l1-thiomorpholinylmethyl 5-isoquinolyl
769 l1-thiomorpholinylmethyl 3,4-
methylenedioxyCgH3
770 l-thiomorpholinylmethyl 3,4-
ethylenedioxyCgH3
25 771 l1-thiomorpholinylmethyl 2-imidazolyl
772 l1-thiomorpholinylmethyl 2-oxazolyl
773 l-thiomorpholinylmethyl 4-isoxazolyl
774 l-thiomorpholinylmethyl 4-HOCgH4
775 l1-thiomorpholinylmethyl 3-HOCgH4
30 776 l-thiomorpholinylmethyl 3,4-diHOCgHa
777 l-thiomorpholinylmethyl 4-NH2CH2CgH4
778 l1-thiomorpholinylmethyl 3-NH2CH2CgH4
779 l-piperazinylmethyl 3-MeOCgH4
780 l-piperazinylmethyl 4-NH2CgH4
35 781 l-piperazinylmethyl 3-NH2CgHs
782 l-piperazinylmethyl 2-NH2CgHa
783 l-piperazinylmethyl 4-MegNCgHg
784 l-piperazinylmethyl 3-MeaNCgHg
785 l-piperazinylmethyl 2-MegNCgHg
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867

[err] 870
4- pyri dyl et hyl

E . 4-pyridyl net hyl
4- pyri dyl met hykyo 99/54308

4- NH2CH2C6H§ 8%%6

[err]

2- oxazol yl 868
4-i soxazol yl 869 4- pyr pehuRBddR¥le
4- pyri dyl met hyl [err] 40 871
[err] 125 5 872 4- pyri dyl net hyl
Inet lerr 74
[err] 8%5¥1pe a21ny 9@?? pyrld%& [err] 876

[err] 787 [err] 1D- pfﬁ@ka21ny1methyl [ err]3-pyridyl [err]
878 A 1] 1- 26y L gaq 27 ri&§1]
[err] 880 ferpy  Lpiperasfifinctiyl oo 2opyridtl
[err] 15 882 789 [er?—]’PlPerannYlmethYl 4- pyr?d9¢1?EEQYl
[err] 790 3- pyrldprﬁﬁéra21nylmethyl[err] 2- pyrazolyl
2- pyri dyl §%5 L th l thlagol¥l 1nol 1
[err] 2- pyraz rpipekpzifyimethy Y
5-isoqui nolyl 882 [ epiperas by owmdthydxy[ err B, 889 [err]
3,4- ethylenedioxy[err] 25 890 [err] methvl ned1 CeH
2-imdazolyl 891 [err] 2- 0xazo ? oxy 653
[err] 793 4-i soxatepypesBinylmethyl [erB}4-
[err] 894 [err] [err] ethylenedioxyCgH3
15 794 l-piperazinylmethyl 2-imidazolyl
795 l-piperazinylmethyl 2-oxazolyl
796 l-piperazinylmethyl 4-isoxazolyl
797 l-piperazinylmethyl 4-HOCgH4g
798 l-piperazinylmethyl 3-HOCgH4
20 799 l-piperazinylmethyl 3,4-diHOCgH,
800 l1-piperazinylmethyl 4-NH2CH2CgHg
801 l-piperazinylmethyl 3-NH2CH2CgHa
Table 3
25
o
RKNJ\NH o
H
2
\N’NH
Example rR? R?
Number
30
802 2-pyridylmethyl 4 -MeOCgHg
803 2-pyridylmethyl 3-MeOCgHg
804 2-pyridylmethyl 4-NH2CgHsg
35 805 2-pyridylmethyl 3-NH2CgHg
806 2-pyridylmethyl 2-NH2CgHa
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30 895

Cerr] 897 [err] [err] 896 [err]
[orr] sog WO99/s43s %ZH% %Z;H ggs 000 PCTmsbﬁédsis[e”]
[err] 901 [err] [err] 902 [err]
%g;;% 903 807 [nglﬁ—gggidylmEthyl %S;{} ]jﬁiMezﬁ%Gﬁ%04 [err] 906
[err] 808 4- pyr-ipfyh d9@hethyl [ eryiMeaNCgHa
3- pyridyl 998 [err ; hvl - 2'@/-“99 cj}? 909
T mmete el
[err] | 3, 4- -?g': ﬁgy%ggghgly[e”] 15&&5@@%&?@ btz [err]
3, 4- et hyl en®Ht oxy[err] 914-PYricy meth?irr] 3-pyridyl 5 i 4 dazolyl
z}ﬁsoxa£g1 |812[eg£¥ 2-pyridylmethydxazol yl 915-pyridyl [err]
Corr] Yg£d Cor ARyl L 2-enidBSLRO18
920 8l4[err] 2-pyridylmeqhgﬂr] 921 2-pyrazo%¥;r]
[err] 25 92%5 [£rg¥ridylmethyl [ est}soquinolyl
816 2-pyridylmethyl 3,4-
15 methylenedioxyCgH3
817 2-pyridylmethyl 3,4~
ethylenedioxyCgH3
818 2-pyridylmethyl 2-imidazolyl
819 2-pyridylmethyl 2-oxazolyl
20 820 2-pyridylmethyl 4-isoxazolyl
821 2-pyridylmethyl 4 -HOCgH4
822 2-pyridylmethyl 3-HOCgHa
823 2-pyridylmethyl 3,4-diHOCgH4
824 2-pyridylmethyl 4 -NHoCH2CgHa
25 825 2-pyridylmethyl 3-NH2CH2CgHa
826 3-pyridylmethyl 4-MeOCgHg
827 3-pyridylmethyl 3-MeOCgHg
828 3-pyridylmethyl 4-NH2CgHag
829 3-pyridylmethyl 3-NH2CgHa
30 830 3-pyridylmethyl 2-NH2CgHg
831 3-pyridylmethyl 4-MegNCgHg
832 3-pyridylmethyl 3-MeaNCgH4
833 3-pyridylmethyl 2-Me2NCgHa
834 3-pyridylmethyl 4-pyridyl
35 835 3-pyridylmethyl 3-pyridyl
836 3-pyridylmethyl 2-pyridyl
837 3-pyridylmethyl 2-thiazolyl
838 3-pyridylmethyl 2-pyrazolyl
839 3-pyridylmethyl

5-isoquinolyl
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[err] 924 [err]

923 : [err]
[err] 925 WO 99/54308 1 | Lerr] [25?] 928 Pc[rﬁxrsﬂntsg}sr]
[err] 30 927 [err] [err] 931 [err]
[err] 930 [err] 3-pyridyl 35 933
4-pyridyl 9325 840 [errg ﬁ-g&iidylmethyl Cert] §c4_
[err] 2-pyr|r¥] 2- py AN Wlendd oxyCeHy
2-thiazolyl 935 641 . isggijHy&Ld}§% ? 937 3 4 [errf

- 1 r &= -
g?zt]nethylenedioxy[err] 938 FE?¥ 3, 4

et hyl enedi oxy[err] 939 [err] eﬁ&yﬂ@h@@iegyF'ﬂg

940 $42r] 3-Fyridyfﬁ8%ﬁ§flyl Q?érrﬁ-gmgdazolylr
4-isoxazol ylyP42q,4 [err] giétpyridylmethybrr] 2-oxazolyl [err] 15
[QZFSF] 844 r] 3-pyridyitﬁé£ﬂ)ffgfr6] 948 4-iso£cgrzgl¥}er r]
[err] gjg 845 %g::% 3-pyridy1meth¥%rr] 20 9%GHOCgH4 [err]
%g;;% 951 846 Jerr] 3-pyridylmethﬂf”r] 3-HOCgHy
847 3-pyridylmethyl 3,4-diHOCgH,
15 848 3-pyridylmethyl 4-NH2CH2CgHg
849 3-pyridylmethyl 3-NH2CH2CgHgq
850 4-pyridylmethyl 4-MeOCgHg
851 4-pyridylmethyl 3-MeOCgHy
852 4-pyridylmethyl 4-NH2CgHg
20 853 4-pyridylmethyl 3-NH2CgHgq
854 4-pyridylmethyl 2-NH2CgHy
8B5S 4-pYridy1methyl 4-MepNCgHy4
856 4-pyridylmethyl 3-MegNCgHy
857 4-pyridylmethyl 2-MegNCgHg
25 858 4-pyridylmethyl 4-pyridyl
859 4-pyridylmethyl 3-pyridyl
860 4-pyridylmethyl 2-pyridyl
861 4-pyridylmethyl 2-thiazolyl
862 4-pyridylmethyl 2-pyrazolyl
30 863 4-pyridylmethyl 5-isogquinolyl
864 4-pyridylmethyl 3,4-
methylenedioxyCgHy
865 4-pyridylmethyl 3,4-
ethylenedioxyCgH3
35 866 4-pyridylmethyl 2-imidazolyl
867 4-pyridylmethyl 2-oxazolyl
868 4-pyridylmethyl 4-isoxazolyl
869 4-pyridylmethyl 4-HOCgHy4
870 4-pyridylmethyl 3-HOCgH4
40 871 4-pyridylmethyl 3,4-diHOCgH,
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952 [err]

[err] 954 99/54308 [err]
4- pyri dyl o5t [err]

[err] 2-pyridyl 958
2-thiazolyl 959 [err

5 ezf r] &r'»] | 872 5- i sbrRyFuiyimeyl
, 4- et hy di oxy[err] 9 : err
ethylenedio%ﬁ?err] 35 963§2pyrldylmeth¥£rr]]

[err] 953 [err]

[err] 25 955  pCT/US99/0861¢ err]
3-pyridyl 957
[err] '

2-pyr.azol vyl .30
4F§ﬁ;ng%5H4 960_
3-NH2CH2CgHa3, 4-

_ _ 2-im dazol yl
364‘ " I 874 [err] 2-NH2CgHa - 2-oxazol yI- 96%-MeOCeH4 - [¢ry] y
-1 soxazol yl 366 z'k'géglﬁhl [EMdockah 5 067
gggr] [ Lerf] [err]
g76 [err] 2-NHoCgHa [err] 970  4-NH2CgH4 err
[err] 971 [err] ] 9 ]

[err] 978 877

[err]z—NH2C5H4
[ er r] 975 878

[err] 2-NH2CgHa

[err]
[err]

o) Sl

[err] 15 977

[err] 9Z@NH2CgH4 [err]

[err] 979 879 [err]gg%%5c5H4 4-pyr¥§§{ﬁe§g@%H4 [err]
880 2-NH2CgHa 3-MesNCgH4
881l 2-NH2CgHa 2-Me2NCgHy
15 882 2-NH2CgHa 4-pyridyl
883 2-NH2CgHa 3-pyridyl
884 2-NHoCgHg 2-pyridyl
885 2-NH2CgHs 2-thiazolyl
886 2-NH2CgHa 2-pyrazolyl
20 887 2-NH5CgHg 5-isoquinolyl
888 2-NH3CgHa 3,4~
methylenedioxyCgH3
889 2-NH2CgHa 3,4~
ethylenedioxyCgH3
25 890 2-NH2CgHag 2-imidazolyl
891 2-NHoCgHag 2-oxazolyl
882 2-NH2CgHa 4-isoxazolyl
853 2-NH2CgHg 4-HOCgHg
894 2-NH2CgHa 3-HOCgH4
30 895 2-NH2CgHag 3,4-diHOCgH4
896 2-NH2CgHag 4-NH2CH2CgHg
897 2-NH2CgHa 3-NH2CH2CgHa
898 3-NH2CgH4 4-MeOCgHg
899 3-NH2CgHa 3-MeOCgH4
35 900 3-NH2CgHsg 4-NH2CgHg
S01 3-NH2CgHa 3-NH2CgHa
902 3-NH2CgH4 2-NH2CgHa
903 3-NHoCgHa 4-MegNCgHg
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980 .
2-pyri dyl
lerr]

5-i soqui nol yl

met hyl enedi exy[ &4 ]
et hyl enedi oxy[ err |

[err]

4-isoxazol yl 305,990

[err]

20

[err] 3-pyridyl 981 _ [err]
9HY99/54308 [err] 2-t hi azol pbrR8sb/08616
2- pyrazolyl 984 [err]
985 [err] 3, 4- .
25 986 _ [err] , 4-
987 3-NHzfgHg 3-MepNCeHua70l yI 988

905 2- oxazGl-¥H20884

[err] 5§§H£82ﬁl

[errb-MeaNCgHg
[err].991
4 -pyridyl

[err] [err]

993 . $@Tr] 3-NHaCgHgl[ err] 994 3-pyri@fi’]
[err] 35 995 [err] : [err] ggG' [err]
[err] 997 908 [err] 3-NH2CgHg [err] 9982-pyridyl [err]
%g{i% 129 10 5 9899 Lorr] 186§ﬁ§é&h4 Cerr] 2L eRid-4PPP [err] 1002
[err] 910 [err] 186NH2CsH4 [err] 2-pyrazolyl 4-pyri dyl
%Ppy3?8§| 1006 2 [err][errf-NH206H4 B-pyrg?zLi;§g$§?qﬂﬁﬁ9lyl Lerrl
ferr] 912 2- pyr az3+yH2CeHa 3.4~
methylenedioxyCgH3
15 913 3-NH2CgHg 3,4-
ethylenedioxyCgH3
914 3-NH2CgHy 2-imidazolyl
915 3-NH2CgH4 2-oxazolyl
916 3-NH2CgHa 4-isoxazolyl
20 917 3-NH2CgHg 4-HOCgH4
918 3-NH3CgHg 3-HOCgHq
919 3-NH2CgHg 3,4-diHOCgH4
920 3-NH2CgHg 4 -NHoCH2CgHg
921 3-NH2CgHg 3-NH2CHoCgHg
25 922 4-NHoCgHyg 4-MeOCgH4
923 4-NH2CgHg 3-MeOCgHa
924 4-~NH2CgHg 4-NH2CgHyg
925 4-NH2CgHg 3-NH2CgHg
926 4-NH2CgHg 2-NH2CgHy
30 927 4-NHpCgHg 4-MeaNCgHq
928 4-NH2CgHg 3-MeaNCgH4
930 4-NHoCgHy 2-MeaNCgHa
931 4-NH2CgHyg 4-pyridyl
932 4-NH2CgHy 3-pyridyl
35 933 4-NH2CgHy 2-pyridyl
934 4-NH2CgHg 2-thiazolyl
935 4-NH2CgHg 2-pyrazolyl
936 4-NH2CgHa 5-isoquinolyl
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1008 [err] 5-isoqui nolyl 15 1009
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1512 3-HOCgH4CH2 5-isoquinolyl

15 1513 3-HOCgH4CH2 3,4-

methylenedioxyCgH3
1514 3-HOCgH4CH2 3,4-
ethylenedioxyCgH3

1514 3-HOCgH4CH2 2-imidazolyl

20 1516 3-HOCgH4CH2 2-oxazolyl
1517 3-HOCgH4CH2 4-isoxazolyl
1518 3-HOCgH4CH2 4 -HOCgH4
1519 3-HOCgH4CH2 3-HOCgHg
1520 3-HOCgH4CH2 3, 4-diHOCgH,

25 1521 3-HOCgH4CH2 4-NH2CH2CgH4
1522 3-HOCgH4CH2 3-NH2CH2CgHa
1523 4-HOCgH4CH2 4-MeOCgH4
1524 4-HOCgH4CH2 3-MeOCgH4
1525 4 -HOCgH4CH2 4-NH2CgH4

30 1526 4-HOCgH4CH2 3-NH2CgH4
1527 4-HOCgH4CH2 2-NH2CgHa
1528 4-HOCgH4CH2 4-Me2NCgH4
1529 4-HOCgH4CH2 3-MesNCgHa
1530 4-HOCgH4CH2 2-MeaNCgHa

35 1531 4-HOCgH4CH2 4-pyridyl
1532 4-HOCgH4CH2 3-pyridyl
1533 4 -HOCgH4CH2 2-pyridyl
1534 4-HOCgH4CH2 2-thiazolyl
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[err] 1539
4-isoxazol yl 1p66,

[err]
1541
1542
15 1543
1544
1545
1546
1547
20 1548
1549
1550
1551
1552
25 1553
1554
1555
1556
1557
30 1558
1559
1560
1561

35 1562

1563
1564

2- oxazoKByHOC4H4CH2 5 1565
h§ﬁ6b5H4CHz
4-HOCgH4CH2
4-HOCgH4CH2
4-HOCgH4CHg
4-HOCgH4CH2
4-HOCgH4CH2
4-HOCgH4CH3
4-C1lCgH4CH3
4-ClCgH4CHy
4-ClCgH4CH2
4-C1CgH4CH>
4-ClCgH4CH2
4-ClCgH4CHo
4-ClCgH4CH2
4-ClCgH4CH2
4-C1lCgH4CH2
4-C1CgH4CH2
4-ClCgH4qCHp
4-ClCgH4CHyp
4-ClCgH4CH2
4-ClCgH4CH2
4-ClCgH4CHp

4-ClCgH4CHo

4-C1CgH4CH2
4-ClCgH4CHy
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1540 . [err] 2-oxazol yl 1541 [err]
4-isoxazol yl 1edoss4308 [err] [err] 15 1543  peruis9onseis
[err] [err] 1544 [err] [err] 1545

[err] [err] 1546 [err] [err] 1547

[err] err] 20 154 [err] [err] 1549

[err] > 153 err] 1550 §'§0C5H4CHFerr] 2-pyeagplyisy

[err] 153ferr] 1552 4-HOCgH4CHbEI ] S_igg&ﬁhngﬁ %1553
[err] 153Jyerr] 1554 err] [err] 15%

[err] A-pyridyl 13580CeH4CH2  [err] 3,4-  3-pyridyl 1557
[err] 2-pyridyl 30 1558 [err .
2-thiazolyl 1559 [err] 2-py%§§8¥%angé8xyC5H3
[err] 1538 5.j soquitnBPFEHAEB2 [ eBr - 3, 4-
met hyl enedigxy[err] 35 1562 [err] 3,4-

et hyl enedi oxy[err] 1563 [err] ethylepedioxyoeHases

2-imidhesiyl
[errg-%igZolyl
4-isoxazolyl
4-HOCgHa
3-HOCgHa
3,4-diHOCgH4
4 -NHoCH2CgHy
3-NHoCH2CgHg
4-MeOCgHg
3-MeOCgHg
4-NH2CgHg
3-NH2CgH4g
2-NH2CgHg
4-MepNCgHg
3-MeaNCgHy4
2-MeaNCgHg

[err]

4-pyridyl
3-pyridyl
2-pyridyl
2-thiazolyl
2-pyrazolyl
5-isoquinolyl
3,4-
methylenedioxyCgH3
3,4-
ethylenedioxyCgH3
2-imidazolyl

2-oxazolyl



1568

[err] [err] 1569 [err .

[err] 10 1570 [err] [err] 1571 PCT/US99/08636 I |
[err] 1572 %z)9W$B°8 [err] [err] 1573 [err]

[err] 1574 [err] [err] 15 1575 [err]
[err] 1576 [err] [err] 1577 . 1]

[err] 15Pg 1565 [err] 4-CleH4CH2[err] 1579 4-1soxa%é}xﬁ
?_py]ridyl 2ASdS0) vridyl fzs-sczJI [ ]S-pyridyd)célgﬁlh lyl 1583
err pyri dy err thiazolyl 15
[err] 15672 pyrazol yl 1%%95H4CH2 [err] 3-HOC6H4 5_jsoquinolyl
25 1585  1ggg [err]  4-ciceH 4 met hyl enedapxya_emd:sﬁé%
[err] 3,4- ethy Ienedlox err 1587 erré
2-im dazol yl 1369 1588 4-ClCgHalHY) 2- Hx¥HaFy2CaE89

[err]
[err]
[err]
[err]

15704-|soxazol

10 [err] 1592y4_é£§%h4CH%eHr] Lerr]
1571[err] 1594 2-NH2CH2CgH48IH7)
1572 €771 1596 5 o cHpcqRCH)
1573 2-NHoCHoCgH4CH2
1574 2-NH2CH2CgH4CH2

15 1575 2-NH2CH2CgH4CH2
1576 2-NH2CH2CgH4CH2
1577 2-NH2CH2CgH4 CH2
1578 2-NH2CH2CgH4CH2
1578 2-NH3CH2CgH4CH2

20 1580 2-NH2CH2CgH4CH2
1581 2-NH2CH2CgH4CH2
1582 2-NH2CH2CgH4qCH2
1583 2-NH2CH2CgH4CH2
1584 2-NH2CH2CgH4CH2

25 1585 2-NH2CH2CgH4CH2
1586 2-NH2CH2CgH4CH2
1587 2~-NH2CHoCgH4CH2

30 1588 2-NH2CH2CgH4CH2
1589 2-NH2CH2CgH4CH2
1590 2-NH2CH2CgH4CH2
1591 2-NH2CH2CgH4CH2
1592 2-NH2CH2CgH4CH2

35 1593 2-NH2CH2CgH4CH2
1594 2-NH2CH2CgH4CH2
1595 3-NH2CH2CgH4CHo
1596 3-NH2CH2CgH4CH2
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3- NHzCHzCéﬁ£E£9é591

4- MF@€6¥41595
3 MLSE h4148

4-NH2CgHg
3-NH2CgHag
2-NH2CgHs
4-MeaNCgH4
3-MegNCgHg
2-MeNCgHg
4-pyridyl
3-pyridyl
2-pyridyl
2-thiazolyl
2-pyrazolyl
5-isoquinolyl
3,4-
methylenedioxyCgH3
3,4-
ethylenedioxyCgH3
2-imidazolyl
2-oxazolyl
4-isoxazolyl
4 -HOCgH4
3-HOCgH4
3,4-diHOCgH4
4 -NH2CH2CgHa
3-NHoCH2CgH4
4 -MeOCgHg
3-MeOCgHg



5 1597. . [err] [err] 1598 [err]

[err] 1599 WO 99/5430Ber I | [err] 1600 [eféimswiossm
[err] 1601 [err] [err] 10 1602 [err
[err] 1603 [err] r 4-pyr[gziié§?4l606 [err%err]
g:ItO Klria%: yllb},(ig %07 Ler l"“’["%‘ﬁ’??}CGH‘lC'é 2- py fadBeGEH4 608 _
[err] | 132§ soqui nol yl 3139@0H2(366rrﬁc1{2 [err] -NH%C5H43 4-
cthy! enedi oxylSg? 1611 3-NE2CHfadcH, 2 riEaGey| 1612
[err] 1ebmxazol yl 1633NH2CH c H4CH£6€”] 4_Mez?é?ﬁ¥oxazol yl
1614 1d6Y "] L) MezNCER
[err] 1616 [err] 2CH2CqHgGH2 1617 3-MegNCERY 1 ]
[err] 161810 1602 [err] 3 NHpCHpCdiffdd, 1619 2 -Mepne S, |
[err] 30 1620 [ert] ferr] 1621 ‘ [err]
o) e e Ll e e eemitn
%g”% iggg 1604 %err] 3-1\11~12c1{;_;c:%1‘§;r 2 1627 3-pyriggl ]
4-pyri dyl 1605 3-NH2CH2CgH4CHo 2-pyridyl
1606 3-NH2CH2CgH4CH 2-thiazolyl
15 1607 3-NH2CHCgH4CHp 2-pyrazolyl
1608 3-NH2CH2CgH4CH2 5-isoquinolyl
1608 3-NH2CH2CgH4CHo 3,4-
methylenedioxyCgH3
1610 3-NH2CH2CgH4CHY 3,4-
20 ethylenedioxyCgHj3
1611 3-NH2CH2CgH4CHo 2-imidazolyl
1612 3-NH2CHCgHg CHp 2-oxazolyl
1613 3-NH2CH2CgH4CH) 4-isoxazolyl
1614 3-NH2CH2CgH4CH2 4 -HOCgHg
25 1615 3-NHCH2CgH4CHy 3-HOCgHg
1616 3-NH2CHCgH4CHo 3,4-diHOCgH,
1617 3-NH2CH2CgH4CH 4-NH2CH2CgHg
1618 3-NH2CH2CgH4CH2 3-NH2CH2CgHa
1619 4-NH2CH2CgH4CHy 4-MeOCgHg
30 1620 4-NH2CH2CgH4CHo 3-MeOCgH4
1621 4-NH2CH2CgH4CH2 4-NH2CgHg
1622 4-NHCHCgH4CH2 3-NH2CgH4
1623 4-NH3CH2CgH4CH2 2-NH2CgHg
1624 4-NH2CH2CgH4CH 4-MegNCgHg
35 1625 4-NHpCH2CsH4CH2 3-MeoNCgH4
1626 4 -NH2CH2CgH4CHa 2-MeaNCgHg
1627 4-NH2CH2CgH4CH2 4-pyridyl
1628 4-NH2CHoCgH4CH> 3-pyridyl
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1628 [err] 3-pyridyl 149

2-pyridyl 16wWeé 99/54308 [err]
2-pyrazolyl 1632 [err]
[err] 3,4- 10

2-oxazol yl 15635637 4-NHp@fisdeHaCH

[err] [err] 1639 errﬁ
[err] - 183N err] 1641 4-NH2CH2CeH4fH2
el aeplerd 1603 aomaoncpkfen)
[err] 1633err] 25 1647NH20H2C6H4CH2err]
[err] 10 [err] 1649 [err]
[err] [err] 1651 [err]
[err] 1633 pyridyl 1683NH2CH2CgH4CHSI 1]
[err] 2-thiazolyl 1655 [err]
1635 4 -NH2CH2CgH4CH2
1636 4 -NH2CH2CgH4CHY
15 1637 4 -NH2CHoCgH4CHy
1638 4 -NH2CH2CgH4CH2
1639 4-NH2CHoCgH4CHo
1640 4 -NHoCH2CgH4CH2
1641 4 -NH2CHCgH4CHp
20 1642 4 -NH2CH2CgH4CH2
1643 2-MeaNCHoCgH4CH2
1644 2-MeaNCH2CgH4CH2
1645 2-MeaNCH2CgH4CH2
1646 2-MegNCH2CgH4CH2
25 1647 2-MeoNCH2CgH4CH2
1648 2-MegNCH2CgH4 CH2
1649 2-MegNCHoCgH4CHy
1650 2-MegNCH2CgH4CH2
1651 2-MegNCH2CgH4CHp
30 1652 2-MeaNCH2CgH4CH2
1653 2-MeaNCHCgH4CHo
1654 2-Me2NCH,CgH4CHp
1655 2-MegNCH2CgHACH2
1656 2~-Me2NCH2CgH4CH2
35 1657 2-MeoNCH2CgH4CH2

1658 2-Me2NCH2CgH4CH2
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5 1629 . [err]
2-thiazolyl 1631
5-isoqui nolyl 1633

met hyl ene | oxy rr] 1634 err
1635 g B[%'err 4‘NH%C$%¢€E&4H%| 1636
4-i S@‘-%Hi'a&lol

PCT/US99/086%6 I ]

,4- eth enedi oxy[ err
3 byria ge”] y[ ]

[err] 1
2 -péfﬁfua]ZOilafl 1642

et

3,4-[err] 1648
e
3,4-2-pyridyl 1654
ethylé%éaggﬁggéﬁg
2-imidazolyl
2-oxazolyl
4-isoxazolyl
4-HOCgHa

3-HOCgHa
3,4-diHOCGH,
4-NHoCH2CgHa
3-NH2CH2CgH4
4-MeOCgHg
3-MeOCgHg
4-NH2CgHa
3-NH2CgH4
2-NH2CgHg
4-MeNCgHy
3-MeaNCgHg
2-MegNCgHy
4-pyridyl
3—pyridy1
2-pyridyl
2-thiazolyl
2-pyrazolyi
5-isoquinolyl

3,4-
methylenedioxyCgH3
3,4~
ethylenedioxyCgH3



1656 . lerr] -

5-isoqui nolyl 35 1657 [err]
3, 4- et hyl enggh ooysuey r] 1658 [err] 3,4-  PCT/US99/08616
et hyl enedi oxy[err] 150 5 1659 [err] 2-im dazol yl
1660 [err] 2- oxazol yl 1661 [err]
AL I - fshcmacamcny [#11) 1gmanzoin | [&17
[err] 1666 1660 [err] 2-Me2NCH2CEEB4€H2 1667 2-oxazolyérr]
%g;;% ig?g 1661 %g;;% 2- Mechnch§%¢ﬁ 1?67i6694-isoxazoﬂg%r%err]
[err] 1672 1662 [err] 2-MeaNCHoCERACH, 1673 4-HOCgHg[ err]
E?L;1i33| 1%?2%663 [e?FszNCH2C5H4CH£er;1|égr%f@?§5H4 [err%err]
2-pyridyl ﬂ£781664 [eQLMezNCH2C5H4Cﬁzth|aZO'Yb ,45dinbGER,
[err] 2- pyrazolyl 1680 [err] 5-1 soqui nol yl
1681 1662rr] 2 MeZgCHZCﬁEﬂﬁ§2ened|oxyﬁéﬁmpcfegg 4
[err] 1666+ 4- 2 -MepNCH2CgH4CHa 3-NH2CH2CgH4
1667 3-MeaNCH3CgH4CHa 4-MeOCgHyg
1668 3-MezNCH2CgH4CH2 3-MeOCgHg
15 1669 3-Me2NCH2CgH4CH2 4-NH2CgHg
1670 3-MeaNCHCgH4CHp 3-NH2CgHg
1671 3-MegNCHyCgH4CH2 2-NH2CgHg
1672 3-Me2NCH2CgH4CH2 4-MeaNCgHg
1673 3-MeNCH2CgH4CHy 3-~-MepNCgH4
20 1674 3-MesNCHoCgH4CH2 2-MegNCgHg
1675 3-MegNCHCgH4qCH2 4-pyridyl
1676 3-MeoNCH2CgH4CH2 3-pyridyl
1677 3-MesNCH2CgH4CH2 2-pyridyl
1678 3-MeaNCH2CgH4CH2 2-thiazolyl
25 1679 3-MeoNCH2CgH4CH2 2-pyrazolyl
1680 3-MeoNCH2CgH4CHy 5-isoquinolyl
1681 3-MeNCH2CgH4CH2 3,4-
methylenedioxyCgH3
1682 3-MesNCH2CgH4CHo 3,4-
30 ethylenedioxyCgH3
1683 3-MeNCH2CgH4CHo 2-imidazolyl
1684 3-MeaNCH2CgH4CHy 2-oxazolyl
1685 3-MeaNCH2CgH4CHY 4-isoxazolyl
1686 3-MeaNCH2CgH4CH2 4 -HOCgHag
35 1687 3-Me3NCH2CgH4CH2 3-HOCgH4
1688 3-MesNCHCgHqCH2 3,4-diHOCgH4
1689 3-MeaNCH2CgH4CH2 4-NH2CH2CgHg
1690 3-MeaNCH2CgH4CH2 3-NH2CH2CgHg
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30

et hyl enedi oxy[err] 1683

[err] -i m dazolyl 1684 [err] PCT/Us99/8616! V|
1685 wo99/% 0rar] 4-i soxazolyl 1686 [err]
[err] 35 1687 [err] [err] 1688 [err]
[err] 1689 [err] Jgﬁr] 1690

[err] 153 1681 1691 4 -Me2NQHaGgH4 CH2 [ er AT MeBGH4 [err]
[err] 1693 [err]a._ CH %ﬁfd 1694 3-MeOCeHgI I']

[err] 1695 1692 [orp] 4 Me2NCH2CaHaCHS o (57, o 3 s

[err] 1697 1693 [ err]4-Me2NCH2CH4GH2 1698 4-NH2Ceflgr ]

[err] 1699. [err],_ : 3 | di | 1700 4_ CeHa LErr]
3-pyridil 136%%701 4 Mef%ﬁﬁﬁcéhiaﬁi 2- pyr Paa 20453

2-thi azol yl 16883
5-isoqui nol yl 1705
nethyleﬁ@di&%?f%rr] 1706
1707 1g9ierr]

2-oxazolyl 25 1709
1698

1699
1700
15 1701
1702
1703
1704
1705
20
1706

1707
1708
25 1709
1710
1711
1712
1713

30 1714

4 MesNICH2CgHACHZ 2- pyr azol3HNHpOGA

4 —MLS&&%g?@Iﬁ* gtz
4-MegNCHOGRLCHS
4-Me2£8ﬁ£é5H4CH2
4 ~-MegNCH2CgH4CH2
4-MeaNCH2CgH4CH2
4 -Me>NCH2CgH4CH2
4-MeNCH2CgH4CH2
4 -MesNCHoCgH4CH2
4 -MeNCH2CgH4 CH2
4 -MepsNCH2CgH4CH2

4 -MeaNCH2CgH4 CH2

4-MegNCH2CgH4 CH2
4-MeoNCH2CgH4CH2
4 -MeoNCH2CgH4CH2
4 -MeaNCH2CgH4 CH2
4-MeaNCH2CgH4CH2
4-MesNCH2CgH4CH2
4-MesNCH2CgHgCH2
4-MesNCH2CgH4CH2
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[err]

[err]
3,4- 20
:f7ﬂ§%§ﬁ§ﬁ4enedioxy[err]

1708 3-MeaNCdHar r |
4-1 Soi( -%eozll\}gsH4

4-pyridyl
3-pyridyl
2-pyridyl
2-thiazolyl
2-pyrazolyl
5-isoquinolyl
3,4-
methylenedioxyCgH3
3,4-
ethylenedioxyCgH3
2-imidazolyl
2-oxazolyl
4-isoxazolyl
4 -HOCgHg
3-HOCgHa
3,4-diHOCgH4
4 -NH2CH2CgHg
3-NH2CH2CgHa



1710

[err] [err] 1711 [err] [err]
1712 wd 94308 [err] 1713 [err] PCT/USY9%08516 30
1714 [err] [err] 152 5 .
Table 4 [err] Exanple Rl err] Rl err] Nunber 1715
Met hyl [err] 1716 T C@[err] [err]
1717 cycl opr opyl [err I sopropyl .
[err] 1719 et hyl [err] 1720 cycl opentyl
[err] 1721 cycl obut yl [err] 1722 benzyl
[err] 1723 n- pr opyl [err] 1724 [err]
[err] 1725 [err] [ ery [err] [er]
1727 [err] [err] 1728R! [err] 1729
Met hyl [err] 1730 [err] 1731
[err] [err] 1732 [err] r 233 [err]
[err] 1734 [err] [err] 173 [err]
N—NH
Example Rl R2
Number
1715 Methyl 4-MeOCgHg
1716 C1CH2 4-MeOCgHg
1717 cyclopropyl 4-MeOCgHg
1718 isopropyl 4-MeOCgHg
1719 ethyl 4-MeOCgHg
1720 cyclopentyl 4 -MeOCgHa
1721 cyclobutyl 4-MeQCgHg
1722 benzyl 4-MeOCgHg
1723 n-propyl 4-MeOCgHg
1724 4-C1CgH4CHy 4-MeOCgH4
1725 3-MeOCgH4CH2 4-MeOCgH4
1726 4 -MeOCgH4CH2 4-MeOCgHg
1727 3,4-diMeOCgH4CH2 4-MeOCgHg
1728 2,5-diMeOCgH4CH? 4-MeOCgH4
1729 Methyl 2-MeOCgH4
1730 Methyl 3,4-diMeOCgH4
1731 3,4- (OCH20) CgH4CH2 4-MeOCgHg
1732 3~thiophenylCH2 4-MeOCgHyg
1733 2-MeOCgH4CH2 4-MeOCgHy
1734 3,4-diClOCgH4CH2 4-MeOCgH4
1735 2,4-d1C10CgH4CHy 4-MeOCgHyg
1736 2-ClCgH4CHa 4-MeOCgHa
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1736 [err]

ferr] 1738 L ] [err] 153 1737 [err] .
o/54308 " [err] 1739 [err]  pCT/US99/08616 [ err]
1740 [2%%% [err] 1741  4-Me-piperazinyl CH err] [err]
1742 [err] [err] piperazinylCH err] 1743
pi peridinyl CH err] [er&% 1744 [err [err]
prerldlnyICH[err] 1738 [ eFRNCH2 [err%'%ﬁ9ﬁ§H4 .
t hi omor phol i nyl CH e{#3g nbensiHdHaH no
38 2 r pholNegedad err

[err] 1748 pyyrolldlnyICH[err? [err] 1749 éﬁ{”r]]
ol 1es e orMeGER  [err] OS] 1752 " [err)
err err] [ err]iokhadinvicHol €r 1] \

174 i 1CH 4-MeOCgH{ €rr] 1755
[err] Ler 7 *4756 1:]p’]e. Ter] err] 1757
[err] [ eAFR11758-Me-piperapinylCHz [ er £7Ma9GeH4 [err]
[err] 1760 1%&%hyl [err] 1761 4_meoCgHs
4- pyri dyl

piperazinylCH2
1743 piperidinylCH2 4-MeOCgHg
piperidinylCH2

1745 CH3CH2NHCH2 4 -MeOCgH4

1746 thiomorpholinylCHg 4-MeOCgHa

1747 morpholinylCHp 4-MeOCgHa

1748 pyyrolidinylCHa 4-MeOCgHag

1743 4-pyridylCH,NHCH, 4-MeOCglHq

1750 4-CH3CONHCgH4CH2 4 -MeOCgH4

1751 4 -CH30CONHCgH4CH2 4-MeOCgHag

1752 4 -NH2CHoCONHCgH4CH2 4-MeOCgHa

1753 4 -MeaNCH2CONHCgH4 CH2 4-MeOCgHag

1754 4-N3CgH4CH2 4 -MeOCgHg

1755 4 -NH2CgH4CHg 4 -MeOCgHa

1756 CgHgNH 4 -MeOCgHa

1757 CH3CHoCH2NH 4 -MeOCgHa

1760 Methyl 4-HOCgH4

1761 H 4-MeOCgHa

1762 Methyl 3-pyridyl

1763 Methyl 4-pyridyl

1764 H 4-pyridyl

1765 Methyl CgHs
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1764 . : H
[err] 154 1WeD9/54308
Met hyl

nmor phol i nyl CH[ err]
1771 [err]

[err] 1768
[err] 1770

[err] 1772
[ clie T.hyl

(norpholinyl)[err] 177:’3766

[err]
[err]
clainmed is: 1.

[err]

H derr] alkyl,
H derr] alkyl
with 0-3 Rerr],

substi

[err] 1¥7&y

N conbTemd 5

st ereoi sonmer or pharmecegyd i cal |
X is selected fromthe group:
and N

1771

1772

1773

1774

1775

1776

AR e ]

4- pyri dyl
Met hyl

hetkhy1

20 R err]

Me 2NCH2

Me,NCH,
Me,NCH,
Me,NCH,

MezNCHZ
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1765

Met hyl

[err] 1767  perm 9910861
Terr 1769

[err] [err]
4-
RA——

'wsazgéﬁﬁws What is

d accordi¥gte¥l formula (1): 4iMBjM¢sH4or a
acce table salt for

morphg binykEHR i s selg%ﬁéyﬁﬁa

is selected fromthe group:

Clerr] adkespiCapstituted

mherein
the group:

4- (piperdinyl)CgHg

4-
(morpholinyl) CgHg
4~CH3CH20CgHg

4-CH3CH2CH2CH2CgH,
4-CH3CH2CgH4

4-CH3CH2CH2CgH4



Cerr] alkynyl substituted with 0-3 Rerr], -NHR[err], Cerr] carbocycle

substi tut ed wWolobssked R err], and 3-10 nenbered 25 het epotNSHIN8616
containing from1l-4 heteroatons selected fromO, N, and S and substituted

with O-5 Rerr]; Ra is independently at each occurrence selected fromthe
group: hako, -CN, Nerr], NJerr], (e kyI C[err] 30

[err], [err], [err], [err], [err], [err], and 5 10 nenbe

5 cont fWHH’d‘QJ rcﬁ@lé&e‘é hgteroat oms sel ected from O
alternatively, when two

conbine to form-OCH err]O or -OCHerr]CHerr]O; 10 Rerr] is
i ndependent | 1 at  @aongeatid ereordehgctedtbemiliherproup: halo, -CN
NOJ err], 1g[err] alkyl, derr] haloal kyl, [err], [err], [err], ORerr],

hal oal kyl, NRlerr]Rerr], =0 OR[err], Cderr ﬁiﬁm [err]

CIF{err] [err], [err] [err], [err], [err] and 15 [err]; Rlerr] is

|ndependently at each occurrence selexted fronrthe group: halo, -CN,

NOJ err], Cerr] alkyl, C[err] hanaLBﬁL [err], [err], [err], [err], =0
OR[err], 3 3 R“3™™NH 4 3 20 COR[err],
[err], [err], [err], [err], [err], [err] 2rr] carbocycle substituted
with 0-5 R err], and 5-10 nenbered hei# copkai ning from1l-4

het eroat ons selected fromO N, and S ed with 0-3 Rlerr]; 25
Rlerr] is selected fromthe group: H, &yl substituted

or a stereoisomer or pharmaceutically acceptable salt form
15 thereof, wherein:

X is selected from the group: 0, S, and NR;

R is selected from the group: H, C1-4 alkyl, and NRSR33;
20

Rl is selected from the group: H, Cj-1p0 alkyl substituted
with 0-3 Rc, C2-10 alkenyl substituted with 0-3 Rc,
C2-10 alkynyl substituted with 0-3 R®, -NHR%, Ci-10

carbocycle substituted with 0-5 Ra, and 3-10 membered
25 heterocycle containing from 1-4 heterocatoms selected

from O, N, and S and substituted with 0-5 Rb;

a

R™ is independently at each occurrence selected from the

group: halo, -CN , N3, NO3, Ci-4 alkyl, Ci-4

30 haloalkyl, NROR32,

=0, OR3, COR3, COR3, CONR3R3a,
NHC (0)NR3R32, NHC(S)NR3R32, NR3C(0)OR3, NR3C(O)R3,

SOsNR3R32, S02R3P, and 5-10 membered heterocycle
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err|"s are present on adjacent carbon" at'ond they



with 0-3 R[err] Clerr] alkepyl substituted with 0-3 Rlerr], Cerr] alkynyl
substltuted @;&&ﬂerrﬂ@!ﬁm muncarbocycle SUbStITy@TrRﬂgngkh; 0-5
Rlerr], and 3-10 30 A | e containing from1-4

het er oat ons selected fromO N, and S and substituted with 0-5 R[err]

Rlerr] is s Iectedfro the err| oaI yl,
[err], [err?, [err] EF gé)%‘il &F&FPftoﬁﬁ%%f?Téé?glﬁ O[ ] 5
[err], [err], [err]S [err] Cerr] alkyl, phenyl, and benzyl; 3a R[err] S
selected fromthe group: H, Cerr] al kyI, phenyl, and benzyl; 10
-alternatively, Rerr] and Rerr], together with the nitrogen atomto which
they are attackéderhatiwvalipet @iarinice RRde agedpBeaentson nmdjecanngaabdn
contai ning an addit iy a bstj.t th 0-3
Rlerr]; 15 Rerr] |39§§% {léjél\#?“g’rﬁ etgg?tg%gm Bgﬂia Bf]ﬁ;ﬁ%#ﬁ dr]HenyI and
benzyl; R @Pr] is independently at each occurrence selected fromthe 20
group: halo, -GN, Nerr], NJerr], (err] alkyl, (err] 3 3b hal oal kyl,
[err], =0 CR[&r]lS @@RFpenqientEJar ra]t gaehy ]occpe'rrepce[eﬂe}ct%@rﬁqom [tder ],
[err], [err], and SQ;.gugenbggf@I h_@@r el ecqnhaicphinocir .?n&alld’al 1€ oat ons
a

sel ected from O N, "and S R4S mdependently each occurrence

selected fromthe gm§ﬁ3alj, NRIN 0 I " InpdcK ) r3CL BR8] BaRrPaldyir3 [err],

CONR3R32a, NHC(O)NR3R3a, NHC(S)NR3R3a, S0oNR3R32, and

15 SOsR3b;

R® is independently at each occurrence selected from the
group: halo, -CN, NO2, Cj-4 alkyl, Ci-4 haloalkyl,

NR2R32, NRSNRSR53, NR2C(0)OR?, NR3C(O)R3, =0, OR3,

20 cor>, coor3, conr3r32, nHC(O)NRSR32, NHC(S)NRSR3a,

SONR32, S05R3P, C3_10 carbocycle substituted with 0-5

R2, and 5-10 membered heterocycle containing from 1-4
heterocatoms selected from O, N, and S, substituted with

0-3 R3;
25
R2 is selected from the group: H, C1-10 alkyl substituted
with 0-3 Rc, C2-10 alkenyl substituted with 0-3 Rc,
C2-10 alkynyl substituted with 0-3 Rc, - (CF2) mCF3,
C3-10 carbocycle substituted with 0-5 Ra, and 3-10
30 membered heterocycle containing from 1-4 heterocatoms

selected from O, N, and S and substituted with 0-5 Rb;

R® is selected from the group: H, halo, -CN, NO,, Cq_4

haloalkyl, NR°R°?, NR°NR°R®®, NR®C(0)OR®, NR°C(O)R°, =0,
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[err], [err], CR[e r], COR err err], [err], [err], .
[err], [err] 3? carbocycl%,“' ﬂl’h hmm’ h 0-5 R[err],Pé@ﬁlsﬁg,Mm
menber ed hete?ocyc e containin atons selected fromO, N,
and S, substituted with 0-3 Rerr]; 158 5 *Rlerr] is |ndependently
sel ected fromthe ggoup: gH, C[grr] al g&# phenyl and chenzyl ; 5 %

i ndependeht |y sel @Bt equ’Ro,mCtQuB gr GOPR C]MHQ {O)NROR", .pNBﬁ!yB)HR R enzyl
10 Rlerr] is |ndependegtly selecéed fromthe group H derr] aIkyI
phenyl and benzyl g gs ebt e 50

conpound accordi ng ?o clliﬁal m 1.2 hzv\/nerg ﬁhgglse? d’ fromlcr%he group O S

and NR, 20 Ris selected fromthe group H, C[err] al kyl, and [err];
Rlerr] is selected fromthe group: H (err] al kyI substltuted with 0-3

err er pBaal. ke t er kynyl

?Lbst?tu?[ed vli\{npthkg gghfé{:@? f{-%h;{ké’“%ﬁb\% er% cr&r 6ocyc ége{lﬂ'ute hvmytﬁ
0-5 R err], and 3bénmghipered het erocycl e cont ai ni ng from 1-4 het eroat ons
sel ected; from O, N, and S and substituted with 0-5 Rlerr]; 30 Ra is
|ndependently at each occurrence selected fromthe group: . halo, -CN,
Nerr], qurarl]t,erﬁhEnv]algL kpP , axti e®3¥3, hadbaetiben w:{tér the [nartn:bgebeat]:m =0,
ORferr], CORerr] ¢l gptln EREF] apd SHEdach [ Ieophf herkStdre1andadsig

Pe ¥ 1 d from

menber ed het erocyc cont al ni er oat
O N and S -8 atoms in the ring and contalnlng an addltlonal 0-1

3c
'

N, 8, or O atom and substituted with 0-3 R
15

R3b is selected from the group: H, Ci-4 alkyl, phenyl, and

benzyl;

R3c is independently at each occurrence selected from the

20 group: halo, -CN , N3, NO2, Ci-4 alkyl, Ci-g4

haloalkyl, NRRP

, =0, OR3, COR3, CO3zR3, CONR3R3P,
NHC (0)NR3R3®, nHC (S)NR3R3P, NR3C(0)OR3, NR3C(0)R3,
SOzNR3R3b, S02R3P, and 5-10 membered heterocycle

containing from 1-4 heteroatoms selected from O, N, and
25 S;

R4 is independently at each occurrence selected from the
group: H, -CN, C1-4 alkyl, Cj-4 haloalkyl, NR3R3a
NR3c (0)OR3, NR3C(0)R3, OR3, COR3, CO2R3, CONR3R3a,
30 NHC (0) NR3R32, NHC(S)NR3R3a, SONR3R33, S02R3P, c3.1p

carbocycle substituted with 0-5 R2, and 5-10 membered
heterocycle containing from 1-4 heteroatoms selected

. . 3
from O, N, and S, substituted with 0-3 R ;
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159 5 alternatively, when two Rlerr]'Sare present on adj acent carbon

atoms they conmydgydsgpsf or m -OCH err] O or [Im[w"lm”lm ﬂlrr nde pefadeodsgicat

each occurrence selected fromthe group: ], derr] alkyl,
C err] hal oal kyl, 10 [err], [err], [etr], OR[®rry, *COR[err], [err],
[err], [err], [err], [err], and [err]; Rlerr] is independently at each
occurrence sel eBPetls findepnerslently selegtedpfromiwie o@MupNO 8ir F1-4] akkyl,

al kyl, Cerr] hal oal én‘j{ea{ ,b&}_& .. [err], [err], =O OR[err], CORerr],
[err], [err], [err], err . Lerr ,E’Pérr], Cerr] carbocycle substituted
with 0-5 Rlerr], and 5-10 nenbered heterocycle containing from 20

1-4 heteroatons,ggl ect .and sphstituted with Q-3 R err];
Rlerr] is selected }$O:§]9§%quare§l}&§“ Sﬁ?gEF%‘rirf’p%'{‘ k%?}e SUSSEt ugédc\h“f*h 0-3
Rlerr], (err] al kenylkgpupgihienytlednd ben@yd; Rlerr], Cerr] 25 . al kynyl

substitutegl ith 0-3 Rlerr], [err], (err] carbocycle substituted with 0-5
Rlerr], an -10 nmenbered heterocycle containing from 1-4 heteroat ons

se: ect eg ]1: rom Crhz5N, i@ni:hc&;ﬁtmﬁﬂlqt is'&a(\llte&dewi fhorﬁ)-t?:[lé?[g&]fdi%;:l 3®1|,k8|&ear] i's
sel ected fromthe group: , hal o, -CN, err err al oal kyl ,
NR[err]Rlerr], [err]“f“ﬂFlélf'r]5?1"?1'{§fr1r]"",nd:b,en%-ér“P’}‘C:i COR{err], [err], [err],
[err], [err], [err], [err], (Jerr] alkyl, phenyl, and benzyl; 160 R err]
is selected from E.Qesgié)&péd I—flroq e(\)rr]l a&kygndpgl_enyl , and

15

2. A compound according to claim 1, wherein:

X is selected from the group: O, S, and NR;
20

R is selected from the group: H, Cj-4 alkyl, and NRSRS5a;

R1 is selected from the group: H, Ci-5 alkyl substituted

with 0-3 Rc, C2-5 alkenyl substituted with 0-3 Rc, C2-5

25 alkynyl substituted with 0-3 RS, -NHR%, C3.g carbocycle

substituted with 0-5 Ra, and 3-6 membered heterocycle
containing from 1-4 heterocatoms selected from O, N, and
b

S and substituted with 0-5 R ;
30 R? is independently at each occurrence selected from the

group: halo, -CN, N3, NOz, C1-4 alkyl, C1-4 haloalkyl,

NR3R323, NR3C(0)OR3, NR3C(O)R3, =0, OR3, COR3, CO,R3,
CONR3R32, NHC(O)NR3R3a, NHC(S)NR3R32, SOaNR3R32,

SOgR3b, and 5-10 membered heterocycle containing from
35 1-4 heteroatoms selected from O, N, and S;
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benzyl ; aI ternatively, fmrf “and Ehlrr] together with the nitrogen atom

10 t oWt ofdiadshey Iﬁ&l ﬂmﬂ ”H]m a heterocycl e havi ,élsog §’5T19m3 in

therlng and contalnlng 1N S or Oatoman Stituted
with 0-3 Rlerr]; Rerr] is sel ect'ed*from t he group: H ({err] alkyl,

phenyl, and 15 benzyl; [err] is independently at each occurrence

sel ect ed5f r hteraagivedy . Whﬁn tW@NR2 ' &\ &re |préwdrey rdn a@[gerde]ntalch)tbonC[ err]

hal oal kyl
[gr (r)? %/err][er{]e}art]ng‘)ns[gﬁE r&%g?%ﬁ@[@édi%n%eréén (£ereregcf] het erZOCH)?g' é[g:);‘% ai ni ng

from1l-4 heteroatons selected fromQO N, and S; 25 R err] is independently
at each occum ence sel ected fromthe group: H, -CN;, (err] alkyl, Cerr]
hal oal kyl , [Fer § AcePpnrdepELY, amwh]ocm@w? se{lezrqqed [faon thieerr],
[err], [err], [eigxourd enallogarbneynos, sepss i dLked, vt 1y Qe SRR, and

5-10 rrenbered 30 het er ocycl e cont ai ni ng from 1-4 heteroat ons sel ect ed

from O, 18, and SNRS'mﬁgtlmﬁedoy\okh ONRBER(6TR3; IR rdor, | 2ndent | y
selected fromthe group: H, C[err$ al kyl , phenyl ~and benzy ‘35 161 5
Rlerr] is i ndeperﬂm:*lR)?aseNHet(edNR RFR} hM{gtsnmR3R3a,C[sngﬂR3a13lq/l anghenyl|
and benzyl; R5b is |g%ependently selected fromthe group: H {err] alkyl,
phenyl , and benzﬁ Rind 10 mis selected fromo0O, 1, 2, and 3.

R® is independently at each occurrence selected from the
15 group: halo, -CN, NO2, Ci-4 alkyl, Ci-4 haloalkyl,
Nr2R*?, nrPc(0)or3, NR3c(0)R3, NRSNRSRS2, =0, OR3,

cor®, copr®, coNr®r32, NHe(0)NR3R32, NHC(S)NROR32,

3
SO2NR“R32, s03R3D, C3-10 carbocycle substituted with

0-5 R®, and 5-10 membered heterocycle containing from -
20 1-4 heterocatoms selected from O, N, and S, substituted

with 0-3 R3;

R2 is selected from the group: H, Ci-5 alkyl substituted
with 0-3 R®, C2.5 alkenyl substituted with 0-3 RS, Cy.s
25 alkynyl substituted with 0-3 RS, -(CF2)mCF3, C3-g

carbocycle substituted with 0-5 Ra, and 3-10 membered
heterocycle containing from 1-4 heterocatoms selected

from O, N, and S and substituted with 0-5 Rb;

30 R? is selected from the group: H, halo, -CN, NO,, C;_4

haloalkyl, NRR°®, NR°NR°R®Z, NrR°c(0)orR®, ™R°c(0)R®, -0,

5 5 5
OR®, COR’, CO,R>, CONRR’®, NHC(O)NR°R®®, NHC(S)NR°R2

SOZNRSRsa, SOzRSb, C1-4 alkyl, phenyl, and benzyl;
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3. A compound according to claim?2, wherein: 15 X is selected fromthe

group: 0 and Syofbgiio IS selected fromthe group: H ([err] ardaylis99/08616
substituted with 0-3 R err]j, ' “mnmimﬂlsubstituted with 0-3 Rerr], 20

"-NHR[err], -(Jerr] carbocyclleu- ﬁ“lr - h 0-5 Rerr], and 3-6 nenbered
het erocycl egcont ai ning from™1-4 hételoators selected fromQ N, and S and

substituted with 0-5 Rlerr]; Rerr] is independently at each occurrence

sel ected from g€ 23 gelect880EPom éﬁﬂ‘§rq§§% Le el ﬁy ﬁ% Q%ﬁ{r]

hal oal kyl, [err], [err] [err], OR[err %rr er err

[err], [err] and Gzﬁéwbered het er ocycl e contalnlng fronrl 4 heteroatons

selected fronrO N and S; 30 alternatively, when two R err]'s are present

on adj acent carbon atons they conbine to formJ[err] or [err]; Rerr] is

i ndependent | y @ltezoatisvelys eRecand|RA? et dyetinerheish the nitgragsm athmd o,

-CN, (err}gal kyl, e a K 6 .

Rierr]. Cido?[err] [G(Ea)r %l]lcae{l;qu@ é.’:!éer r%ﬁﬁc}g’er %orgt ? heTerﬁEéf% hi\ﬁ\.rg

i ndependent |y at eaéh oéEBF‘?eh’ée‘:}é%l@é't%(qur SPRERANERG URA bthf@\l 0Cller r ]

al kyl, (err] hal oal kyl t}‘i‘f err err 3¢=0, ORerr],
CoRlerr], [err], #qk '[é éf%’?rﬁnd [%F{ﬁtl §L1r Lgr oeyR1 & subst it ut ed
with 0-5 R[err], and 5 10 rrenbered het erocycl e contal ning from1-4

heteroatons sel ggfed fromO N and S, substituted with 0-3 Rlerr]; 15
Rlerr] is selededisr §#ﬂ-?ﬁeeér§wﬂ the afanm:] H k¢h- subtkyl utghenyl, and

15 benzyl;

R3C is independently at each occurrence selected from the

group: halo, -CN , N3, NO2, Ci-4 alkyl, Cjy-g

3b, =0, OR3, COR3, CO3R3, CONR3R3b,

haloalkyl, NR°R
20 NHC(O)NR3R3b, NHC(S)NR3R3b, NR3C (0)OR3, NR3C(0)R3,

SOgNR3R3b, S02R3P, and 5-10 membered heterocycle

containing from 1-4 heterocatoms selected from O, N, and
S;

25 R% is independently at each occurrence selected from the
group: H, -CN, C3-4 alkyl, Ci-.4 haloalkyl, NR3R 3a
NR3C(0)OR3, NR3C(O)R3, OR3, COR3, COR3, CONR3R33,
NHC (0)NR3R32, NHC(S)NR3R32, SO0aNR3R32, s0R3P, c3.19

carbocycle substituted with 0-5 R2, and 5-10 membered
30 heterocycle containing from 1-4 heteroatoms selected

from O, N, and S, substituted with 0-3 R3;

RS is independently selected from the group: H, Ci-4 alkyl,

phenyl, and benzyl;
35
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tuted with 0 -3 Rerr], [err], (err]

with 0-3 Rerr], (Jerr] alkenyl s
Rr m | Rl oer e het pEREsBlEss
S

carbocycl e w;s;léfrs%[ ed wth 0-5

|
cont ai ni ng from hete @mll ) s from O N and S and
substituted W|th05R[err]; Rlerr] is selected fromthe group: H, hal o,
-CN, NJerr], (err] haloalkyl, [err], [err], [err], [err], =0 25
OR[ err], SOORRefris {.ndeg»enc[.emﬂ]y s[eémrqted [Eaom] ,thEeegr]:pp[:erH} ,CClerr] .al kyl,
phenyl, and benzyl err ed fromthe group: H, derr] alkyl,
phenyl , and benzy?lkgg %eer% FA%%Ydr 1] and Rlerr], together with the
nitrogen atomto which they are attached forma heterocycl e having 163

5 5-6 ns_in the rin ontai i an.addi ti onal N, S or O
atom and sub tj|Bt b?eﬁnéi??ﬁn%-’gt CJ] ﬁ‘grf}?’“] $hE BESPRG fﬁbmé?-hé gr oup:
H Clerr] alkyl, abepyl,phetybenasd bedeyRlerard i s i ndependently at each
occurren (z selected fromthe group:. halo, -CN, Nerr], NJerr], (err]
al kyl , Cf rr] 3 3b haloal kyl, [err], =0 ORerr], CORerr], [err], [err],
[err], [err]m fier splefbed] fra® 0, 1, Zerarid Jerr], and 5-10 nenbered

het erocycl e containing from1l-4 heteroatons selected fromQ N, and S;
Rlerr] is independently at each occurrence selected fromthe 20

group: H, -CN, (err] alkyl, (err] haloalkyl, [err], [err], [err],
ORlerr], CORRBerr]aA Ekempbunfieaétording to claim 2, wherein:

15
X is selected from the group: O and S;

Rl is selected from the group: H, Ci-5 alkyl substituted
with 0-3 RS, Ca.5 alkenyl substituted with 0-3 RS,

20 -NHR%, C3.g carbocycle substituted with 0-5 R®, and 3-6

‘membered heterocycle containing from 1-4 heteroatoms

selected from O, N, and S and substituted with 0-5 Rb;

a

R® is independently at each occurrence selected from the

25 group: halo, -CN, N3, Ci-4 alkyl, Ci-4 haloalkyl,

NRR>2, NR3C(0)OR3, NR3C(0)R3, OR3, COR3, CO3R3,

CONR3R32, NHC(O)NR3R3a, sO,NR3R33, S02R3P, and 5-10
membered heterocycle containing from 1-4 heteroatoms

selected from O, N, and S;
30

alternatively, when two R2's are present on adjacent carbon
atoms they combine to form -OCH20- or -OCH2CH20-;

Rb is independently at each occurrence selected from the

35 group: halo, -CN, Ci-4 alkyl, Ci-4 haloalkyl, NR3R3a
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[err], [err], [err], [err], Clerr] carboc with 0-5 Rerr],
and 5-10 nenbsgg, gwgﬁgéarocycl e contai ning mgﬂ @mﬁﬁ ﬂﬂoms FAlnanbesk165
fromO N, and S, substituted with 0-3 R ndependent |y

sel ected fromthe group: H, C[err] al kyl , phenyl, and benzyl 30 Rlerr] is
i ndependent|y selected fromthe group: H, err] al kyl henyI and benzyl ;
Rerr] is |ﬁdependeNR?9(@kQRﬁm(N£ (@ﬁﬁ@heog ou§0R3r1CQIR#n]CQN phenyl
and benzyl; and 35 n1| sm é?(ﬁifro m0.,1, 2, and 164 5 4.

conpound accordlng NB R3%.i andoFQRREY from t he group O and
S; 10 Rerr] is selected fromthe group: H ({err] alkyl substituted with
0-2 Rerr], -NHR[err], C[err] carbocycle substituted with 0-5 Rlerr], and

5-6 nenbered hegker 0
s NS (6 SRR s e

h | { h ., iBkyl
et s s g o e k8 e

err err]
[err], [ergh, [err]ygb saasaarwh%@w%eméchesﬁ?ocy@'eore%nt@ GO

1-4 het er oat ons select fromQ and'S; alternafively, when tmo

are present on adja@@ 3§34 bogy, r3aAt @ NRPgYacoshgEb t o
-OCH err] O or [err]; grr] I'S |nau%endentF? at eachgg%currence sel ected

fromthe carbocycle substituted with 0-5 R&, and 5-10 membered
heterocycle containing from 1-4 heterocatoms selected

from O, N, and S, substituted with 0-3 R3;
15

R2 is selected from the group: H, Ci1-5 alkyl substituted
with 0-3 RS, Cp_5 alkenyl substituted with 0-3 RS,

- (CF2)mCF3, C3-g carbocycle substituted with 0-5 R%,

and 3-6 membered heterocycle containing from 1-4
20 heteroatoms selected from O, N, and S and substituted

with 0-5 Rb;

R® is selected from the group: H, halo, -CN, NO,, Cy_4

5 5 5 5
haloalkyl, NR°R°®, NR°NR°R°>, NR°C(0)OR’, NR’C(O)R>, =0,

5_5a S_5a
25 ORS, CORS, COZRS, CONRSRsa, NHC(O)NR"R™ , NHC(S)NR'R

SOZNRSRsa, SOzRSb, C1-4 alkyl, phenyl, and benzyl;

R3a is selected from the group: H, Ci-4 alkyl, phenyl, and

benzyl;
30

alternatively, R3 and R32, together with the nitrogen atom
to which they are attached, form a heterocycle having
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group: halo, Cerr] alkyl, Cerr] hal?Mﬂ “j i berr] [err], ORerr],
30 -

ng[egrerl]dent %649{54%@2[]] occurrence [sglrrelzte ’!’ m ! group f/%;lsglbﬁsm&[ err]

al kyl, Cerr] haloalkyl, [err], [err], [err], [err] OQ[err] CORlerr},

[err], 35 [err], [err] err], [err] C[err] 165
car bocycl5e subst TR @FQWS Hh-Bherpdng] anén&%ﬁ@ﬁéﬁﬁe@é@%%@mbl@-l

containing from eter ns selected from 38ubstituted with
0-3 Rlerr]; R[er?l] { %gt%t? S&F&H‘p‘egcréﬁh] a-'Pk’?,l substit ut ed
with 10 03R[err] [err], C[err] carbocycl e substituted with 0-5
Rlerr], and 536 nenbered heterocycl e containing from 1-4 heteroatons

sel ected froR O i®,sekrrted from tds Qo wi Hh C134Rpkkyl; pheny erandis

sel ected fromthe, &% H, halo, -CN, NJerr], Cerr] haloal kyl, [err],
[err], [err], [err%S OR[err], CORerr], [err], [err], [err], [err],
[err], [¥r], C[err] al kyl, phenyl, and benzyl; 20 Rerr] is selected from

t he group: err enyI and benzyl alternatively, R err] and
Rlerr], t oge?‘he ‘%F?H’\%‘ﬁﬁ’f&d@ SecH PGC\HHFGHC?h§918FEe‘ét frencheform a
heterocycle haV'”%;%i o 6&o in,the ring a on arnrng an
additional 0-1 N &a][omaca% Stll\]bat’eglvﬁtﬁ?g g Ré 4Rerr] is
selected fromthe group: H (er i aI kyl, phenyl, and benzyl 30 Rlerr] is
i ndependent |y at leabdalicgly rtﬂt?csei el-ant eR3f,r mﬁhecozR3, CONR3R3 ,

NHC (0) NR3R3P, NHC (3)NR3R3P, NR3C(0)OR3, NR3C (0)R3,

15 s0oNR3R3P, S0,R3P, and 5-10 membered heterocycle
' containing from 1-4 hetercatoms selected from O, N, and
5;

R% is independently at each occurrence selected from the
20 group: H, -CN, C1-4 alkyl, Ci-4 haloalkyl, NR3R32,
NrR3Cc(0)OR3, NR3C(O)R3, OR3, COR3, COR3, CONR3R3a,

NHC (O)NR3R32, NHC(S)NR3R3&, g0oNR3R32, s03R3D, Cc3.1p

carbocycle substituted with 0-5 R®, and 5-10 membered
heterocycle containing from 1-4 heterocatoms selected

25 from O, N, and S, substituted with 0-3 R3;

RS is independently selected from the group: H, Ci-4 alkyl,
phenyl, and benzyl;

30 RS2 jig independently selected from the group: H, Ci-g
alkyl, phenyl and benzyl;

RSb is independently selected from the group: H, Ci1-4

alkyl, phenyl, and benzyl; and
35
m is selected from 0, 1, 2, and 3.
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group: halo, -CN, Nerr], NJerr], (err] alkyl, Cerr] haloal kyl, [err],

=0, OR[err], OwB[oemsados [err], [err], [err], [err], [err], [errperd&Bossis®
[err], [err], and 5-10 manbe*r-ecf containing from 1-4 heteroat ons

selected fromO N, and S; ndently at each occurrence
selected frgmthe 10 l@lﬂﬂﬂ!ﬂ!ﬂ ,l %iqerr] al kyl, Cerr] hal oal kyl,
[err], [err], [err], ORerr [err], [err], [err], [err],
[err], (Jerr] carbocycle substituted with 0-5 R err], and 5-10 nenbered

het erocycl e coqgt ai nAngo 9@9,& e QMR Sehest e&e}S fromQ, N,
e

and S, substituted W|th R err err] i sTI ndepe nltrfy selected from
the group: Hand (Jerr] aI kyI 20 R[err] I's i ndependently selected from

the group: H €& ¢er bedblyéd phﬁmdh@@i- Pnzyb akaesr] is independently
sel ected fg&mthe group: Hand (err] alkyl; and 25 mis selected fromO,

1, 2, and A conpound according to claim1, wherein the conmpound 30

i s sel ected fref jcajelected from th lkyl ]
3- (4- net hoxyphenyl ) - 5- (acet am do) |n(jeer?g[ofp2 ci'lpy(r:i!';lz%la-1 4Y subs&.tuezgfi

3-(ph l)-5- t 1 .
(o) sl ] s s

0-5 R?, and 5-6 membered heterocycle containing from
1-4 heterocatoms selected from O, N, and S and

15 substituted with 0-5 Rb;

a ] 4
R™ is independently at each occurrence selected from the

group: halo, -CN, N3, Cj-4 alkyl, Ci-4 haloalkyl,

NR3R32, NR3C(0)OR3, NR3C(O)R3, OR3, COR3, CO.R3,
20 CONR3R32, NHC(O)NR3R32, 50,NR3R32, S05R3D, and 5-6

membered heterocycle containing from 1-4 heteroatoms
selected from O, N, and S;

alternatively, when two R®'s are present on adjacent carbon
25 atoms they combine to form -OCH20- or -OCH2CH20-;

Rb is independently at each occurrence selected from the

group: halo, C3-4 alkyl, Ci-4 haloalkyl, NR3R3a

NR3C(0)OR3, NR3C(0)R3, OR3, COR3, CO3R3, CONR3R33,
30 NHC (0) NR3R32, SONR3R32, and SOoR3Db;

C .
R™ is independently at each occurrence selected from the

group: halo, Cj-4 alkyl, Ci.4 haloalkyl, NR3R3a,

NRSNRSR52, NR>C(0)0R3, NR3C(0)R3, oR?, cor3, cosRr3,

3

35 coNr’r32, NHC(0)NR3R32, S0,NR3R32, S05R3b, c3-1p
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3-(4-N, %&idiﬁhgsy | phenyl) - PCT/US99/08616

yrazol - 4- one;
3-pyridyl)-5-(acetan do)indeno[ 1, 2-c] pyrazol-4-foné; (g) '
4- met hoxyphenyl ) - 5- (f or mam do) i ndeno[ 1, 2- c] pyrazol - 15 4-one; (h)
4- hydr®xyphenykarbo¢peke asulnk)i thotesd [wii t2r ©]-5y R&z0knd4568emedBerdd ) |

(

23

(

-

- .
%4 (1-piperi di ”K%l@?ﬁ?ﬂgie‘( 564%1‘%1’%%(1%2}?3%?2% iegfrglai? gzgé%%%t%'% (1)
“ (

-

-

-

4- mor phol i nyl ) pheny acetam

(k)
4- et hoxyphenyl ¥y&m( 8¢ e amisle)d Ndaplch RndPwiarob=4- réne; (1)
4- but yl phenyl ) - 5- (acetan1do)|ndeno[1 2- c]pyrazol-4- 30 one; (m

4- et hyl phenyl ) - 5- (acet am do) i ndeno[ 1, 2- c] pyrazol -4- one; 35 (n)

4- h 1
4 pre ItOL g%gﬁeﬁgygéléc%é&effaﬂ\deﬂ nsengl 1.4 G Mmolsubét%ﬁteéov)uth

h I t Fnd I 0
3 (4 byr oyl )5 (Pormint dey R A, SEf sATRRERIS suBpricuced wiph)

3- (4-pyridyl)-5-(gcgt gaf dopinges ohdmpsfdPHAZR A AR containing From
1-4 heteroatoms selected from O, N, and S and

substituted with 0-3 Rb;

wwwwwwwwwwOf\m

15 R3 is selected from the group: H, halo, -CN, NO,, Cy_4

haloalkyl, NR°R°Z, NR°NR°R"Z, NR°C(O)OR>, NR°C(O)R®, =0,

OR®, COR®, CO,R>, CONR'R>Z, NHC(O)NR°R°>, NHC(S)NR°R>>

SOZNRSRsa, SOZRSb, Ci-4 alkyl, phenyl, and benzyl;

20 R3a is selected from the group: H, Ci-4 alkyl, phenyl, and

benzyl ;

alternatively, R3 and R32, together with the nitrogen atom

to which they are attached, form a heterocycle having

25 5-6 atoms in the ring and containing an additional 0-1
N, S, or O atom and substituted with 0-3 R3c;

R3b is selected from the group: H, Ci-4 alkyl, phenyl, and
benzyl;
30

R3c is independently at each occurrence selected from the

group: halo, -CN , N3, NOz, Ci-4 alkyl, Ci-4

haloalkyl, NRRZP

, =0, OR3, COR3, COR3, CONR3RIP,
NHC (0)NR3R3P, NmHC(s)NR3R3P, NR3C(0)OR3, NR3C(O)R3,
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d) 3-(4-nethylsul fonyl phenyl)-5- (acetani do)i ndeno[ 1, 2- c] pyrazol - 4- one;



(r) 3-(4-nmethoxyphenyl)-5-((4-

e o oot )| RN e
'a2|dophenyl)acetanido)indeno[1,2-c]pyrazolf4-%né: ('t)s *
. 3- (4- et hoxyphenyl ) - 5- ((4- t hoxycar bonyl am nophenyl ) acet am do)

N nqeno[tl,hzl- a5b | soimt Jl -8R, (amd 53104membémed raberocysle( 4- .

- am nomet hyl car bonyl am nophenyl )_acet.ani do)i ndepo[ 1, 2- r -4-one; 20

(v)  3-(4-net hoxypheﬁ9P‘}§!59’(‘¥31-“cﬁ%tlﬁﬁ g’r%‘ﬁ&'ﬁé?ﬂé}? c%‘?%‘%‘f‘@m "W, &nd
. am nophenyl ) acet am de}i ndeno[ 1, 2-c] pyrazol - 4-one; (W)

- 3-(4- met hoxyphenyl )-5-((4- 25 :

acet am dophenyl ) acet am do) i ndeno[ 1, 2- c] pyrazol - 4- one; (X)

- 3- (4- net hoxyphemgl )is5infpyendéntlnydtacatamcacurrdace| de Reacierd riazxal theone;
30 (y) 3-(4-nethoxyphenyl)-5-(norpholinylacetam do)indeno[1,2- 3 34

c] pyrazol -4106ne; (z)grdup4- nét hoypHeand )aldkyl, Ci-4 haloalkyl, NR'R™",

(t hi onor phol i nyl acet anm,do) i nd 2- | - 4- ;35
3 (4 ot hoxypheny) - nge)gt( VPRE S O oy e FBRT: 2508 by 2B R %one.
- (4- met hoxyphe o ridi | dQ) 1,
. c] pyr azol - 4- one; (pc%*%j?zgﬁgéﬁnggﬁgﬁ§#ﬁ-é-(4-§b!ﬁgﬁgfiylééﬁggﬁiﬂqﬁﬂ1°169
3 acet am do) i n‘é‘é{ﬁkéyglél S ezl utsPnBitn( @d5 R2, and 5-10 membered

'3-(4-nethoxyphenyl)-5- plpera2|ng acelan1ck?goggﬁqg[%ég- 9;@3r320|'4'0Qf;

I
heterocycle ¢ontaining eroatoms selecte

15 from O, N, and S8, substituted with 0-3 R3;

R5 is independently selected from the group: H and Ci-4
alkyl;

20 R52 is independently selected from the group: H, Ci-4
alkyl, phenyl and benzyl;

R5P is independently selected from the group: H and Ci-4
alkyl; and
25
m is selected from 0, 1, 2, and 3.

5. A compound according to claim 1, wherein the compound
30 is selected from:

(a) 3-(4-methoxyphenyl)-5- (acetamido)indeno{l,2-c]pyrazol-
4-one;

35 (b) 3-(phenyl)-5-(acetamido)indenol[1,2-c]pyrazol-4-one;

(¢} 3-(4-methylthiophenyl)-5- (acetamido)indeno(1,2-
clpyrazol-4-one;
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10 (ee) 3-(4- nethoxyphenyh) 5-{4-net hyl pi perazi nyl acet am do)

i ndeno[ 1, 2-

3-(4- et hox%‘ﬁ Jn%?@ 5- ( emmm Jﬂﬂw’ m perazi nyl PCT/US99/08616
acet am do) i ndeno[ 1, 2- c] pyr &zole- 3-(4- nethoxyphenyl) 5- (N, N
di met hyl am noacet am do) i ndeno[ 1, 2- c]pyrazol 4 one; (hh)

3- (4- et Foxyphenyl ) - 5- (( 2- hydroxyethyl)anlnoacetanldo) 20

i ndeno[ 1, 2- C](@yrazot44nm@1éd1ﬁon henyl '
3-(4- met hoxyphenylg %a(g noacet arlr’l gl)o)l %’déno[ mcemﬁi‘/?é%ﬁﬁogﬁg 25 (jj)
3- (4- net hoxyphenyf)E%E

chl or ophenyl ) acet am do) i ndeno[ 1; 2 c] pyrazol - 4-one; (kk)

3- (4- net hoxy ny ) -2 (
di chl or o hen;@?facﬁet a?nlgloxjelcéll eentgtyfpfleé']ypyr 27 Jpegtamadosindsne (1, 2-
3- (4- rretffbxyphenyﬂplﬁr"\l{ 3l z4-one;
dichlorophenyl)acetanldo)lndeno[l 2-c] pyrazol -4-one; (mm

3-(4- nethoxy

met hoxypheny| ?g ) Fr? éé!}%rﬂgﬁoﬁ‘, tacatsmidelindeprdl, 2nf) Pyrazol-4-one;

3-(4- dlnethoxyphenyl) 5-((3-

thlophene)ac 0 I

3-(4- nethoxyg eny?)z%qﬂ%Qa%%nﬁFﬁ$aéngéﬁoxénﬁeny éggénﬁ&%of clpyrazol-
i ndeno[ 22- c] pyr a40PR@:i one; 170

3-(3,4-dinethoxypheny|) 5- (acetanldo)lndeno[l 2- c] pyrazol-4-one; (qQ)

3 (2-met hoxypenvL 1o Bl AT IO NIl 2B 388kmo 12 2-crpy sl (1)

4 -one;

20 (1) 3-(4-(1-piperidinyl)phenyl)-5- (acetamido) indeno(1,2-
clpyrazol-4-one;

(i) 3-(4-morpholinyl)phenyl) -5- (acetamido) indeno[1,2-
clpyrazol-4-one;

25
(k) 3-(4-ethoxyphenyl) -5-(acetamido) indeno[1,2-c]pyrazol-4-
one;
(1) 3-(4-butylphenyl)-5-(acetamido)indeno([l,2-c]pyrazol-4-
30 one;

(m) 3-(4-ethylphenyl)-5-(acetamido) indeno[1,2-c]pyrazol-4-
one;

35 (n) 3-(4-n-propylphenyl)-5-(acetamido)indeno(l,2-clpyrazol-
4-one;

(o) 3-(4-methoxyphenyl)-5-((4-
aminophenyl) acetamido) indeno (1, 2-c]pyrazol-4-one;
40

(p) 3-(4-pyridyl)-S-(formamido)indeno{l,2-clpyrazol-4-one;
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di et hoxyphenyl ) acet am do)i ndeno [ 1, 2-c] pyrazol -4-one; 15 (ss) 3-

" (4- met hoxyphe 3,4 il ) acet am do) i ndeno
E 1, ﬁ c] pﬁgz?)?yé%%%é?sdgé é]!ﬂ!mwm%mﬁ% %enyl ) - 5£ ( % )4 PCTIUSI9/08616
met hoxyphenyl ) acet anmi do) i nderfo[ i, 2* c]%yrfazdl - 4- one; (uu
3-(4-met ho henyl ) -5-((3-_, . .
geﬁzoxyfﬂeﬁ§FL§8éT%ﬁgéé%ﬁ%ﬁ%ﬁ%ﬁhﬁ%ﬁQﬁﬁ?}?ﬁ?ﬁ?ﬂ&?ﬂﬁﬂ?[%E?(QABYraz°1"4‘°ne?
- (4- met hoxyphenyl ) - 5- -
hi h I LdQ) i : |- 4- ;
i AR A

c] pyrazol - 4- one; ( xAMiBopheny} hasghavda) ingiens (32 nebpywasdlarbansy )

am noi ndenol[ 1, 2-c] pyrazol -4-one; 35 (yy) 3-(4-nethoxyphenyl)-5-(4-
pyri dyl car banmoyl ) am_nqi ndeno[ 1, 2- c] py.r azo) - 4-one; (zz)
3-(4-netho£§phéﬁ§l)35-65ﬂ%ﬁ9$§¥?#ﬁ#£iﬂ)%ﬁ#ﬁ%ﬁ ndeno[ 1, 2- c] pyrazol - 4-one; 40

(aaa) 3- (4- met haxypgbphyhyl hadetambiaia) tiyidenoda) 2Rdeppfdzdt-4-one;
c] pyrazol - 4-one; 171 5 (bbb) 3- (4- met hoxyphenyl ) - 5-
(cycl opentyl am do) i ndeno[ 1, 2- c] pyr azol - 4-one; (ccc)
3- (4- met hoxyphdip}l ) 35{¢prepheayPlrNyNdEmo[ #-2- 10 c] pyr azol - 4- one:
(ddd) 3- (4- met hexy RBRP¥L YN BRIy RdeBahidd) indeno[1,2-
15 clpyrazol-4-one;

(u) 3-(4-methoxyphenyl)-5-((4-
aminomethylcarbonylaminophenyl)
acetamido) indeno[1,2-c]}pyrazol-4-one;

20
(v) 3-(4-methoxyphenyl)-5-((4-dimethylaminomethylcarbonyl
aminophenyl)acetamido) indeno[1,2-c]pyrazol-4-one;
(w) 3-(4-methoxyphenyl)-5-((4-
25 acetamidophenyl)acetamido) indeno(1,2-c}pyrazol-4-one;

(x) 3-(4-methoxyphenyl)-5-
(pyrrolidinylacetamido) indeno(1,2-clpyrazol-4-one;

30 (y) 3-(4-methoxyphenyl)-5- (morpholinylacetamido) indeno(1,2-
clpyrazol-4-one;

(z) 3-(4-methoxyphenyl)-5-
{thiomorpholinylacetamido) indeno[1,2-c]lpyrazol-4-one;

35
(aa) 3- (4-methoxyphenyl)-5- (ethylaminoacetamido)indeno(1,2-
clpyrazol-4-one;
(bb) 3-(4-methoxyphenyl)-5- (piperidinylacetamido) indeno|1,2-
40 c)pyrazol-4-one;

{cc) 3-(4-methoxyphenyl)-5- (4-aminomethylpiperidinyl
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] pyrazol -4-one; 15 (eee)

p
- (4- met hox 5- (benzyl am do)i nd !I u ﬂjﬂ 4 o}
- (4- et hoxiygﬁg 4 ? 5- (i sopropyl am do) i MMI IH m zol - E&(‘)ﬂr{é;g%%%)m
3-(4- nethoxyphenyl) 5-( (cyclopropylan1d0)|ndeno[l 2-c] pyrazol - 4- one;
3-(4- nethoxyphenyl) 5- (chl or oacet am do) i ndeno 1 2- 25

c] pyrazolZ 4- one; “¢¢¥3gmido) ndengld: Royd) pY&d¢ery-4-e8epyri di nyl ami nonet hyl
acet am do) i ndeno[ 1, 2-c] pyrazol -4-one; 30 (jjj)

3-(4-N, N-di 0

(o phol 1 ny1 4081 af W) P {BRE) 55 APSPERHBY PRk LAS) indeno (1, 2-
3- (4- N, N-di net hyl ehpyoahehy4 jorss; :
d|nethylan1noacetan1do)|ndeno[l 2-c] pyrazol -4 -one; 35 (111)

3-(4- (trlfluoronethyl)phe yl)-5- (acetanldo)lndeno[l 2-c] pyrazol - 4-one;
() 03- (2e)dd né#h??%h?*ﬁ?&ﬁﬁ%&l75?5%1@@ ﬂﬁ}PﬁfaZ&BY acetamldo)

pi per azi nyl ) acet aghdenbNUeRot lpyr&£idly+Sstie 4- one; 172 5 (nnn)
3- (4- (di net hyl am no) phenyl ) - 5- ((4- am nonet hyl -

pi peri di nyl)acet am do) i ndeno[ 1, 2- c] pyr azol -4-one; (000)
3-(4- (d|n9thXE§W‘BOX@hﬁ€Mh6 ﬁéﬁyimugiw@kéb hydro ¥ethyl)p1pera21ny1
plperldlnyl)acetanldoﬁlna & flgy Q (ppp)
3- (4- ( 4- nor phol i n§FFHRBA P %?% -C pyrazo -one;
nor phol i byl ) acet am do) i ndeno[ 1, 2- c] pyrazol - 4-one; (qqQ)
3-(4-(4-norp )N L) Rrh tdhy 15
piperazinyl)ggé; 5 g ﬁ% eno?&ﬁéﬂzfg ?ag%%¥4 one;

methylamlnoacetamldo)1ndeno[1 '2-c]lpyrazol-4-one;

c
3
3

(hh) 3- (4-methoxyphenyl) -5- ((2-hydroxyethyl) aminoacetamido)
20 indeno[1,2-c]pyrazol-4-one;

(ii) 3-(4-methoxyphenyl) -5- (aminoacetamido) indeno[1,2-
clpyrazol-4-one;

25 (jj) 3-(4-methoxyphenyl)-5-((2-
chlorophenyl) acetamido) indeno (1, 2-c]pyrazol-4-one;

(kk) 3-(4-methoxyphenyl)-5-((2,4-
dichlorophenyl) acetamido) indeno [1,2~-c]lpyrazol-4-one;

30
(11) 3-(4-methoxyphenyl)-5-((3,4-
dichlorophenyl)acetamido) indeno[1,2~-c] pyrazol- 4 -one;
(mm) 3-(4-methoxyphenyl)-5-((2-
35 methoxyphenyl)acetamido) indeno (1, 2-c]lpyrazol-4-one;

(nn) 3-(4-dimethoxyphenyl) -5-((3-
thiophene) acetamido) indeno(1,2-c]pyrazol-4-one;

40 (oo) 3-(4-methoxyphenyl)-5-((3,4-
ethylenedioxyphenyl)acetamido)
indeno[1,2-c]pyrazol-4-one;
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(rrr) . 3-(4-(4-norpholinyl)phenyl)-5-((4-hydroxy-1- piperidinyl)

acet am do) i nOgpAykeadsCl PYra SSS) PCT/US99/08616

3- (4- (4-nor phol i nyl) phenyl ) - "mﬂ] ml&ﬂlﬁm (ttt) _
on

plperldlnyl)acetanldo)lndeno e;

3-(4-(1-pi perazi nyl ) phenyl) ((4-

nnrphollnyﬁfacetanldo)lndeno[l 2-c] pyrazol -4-one; 25 (uuu)
3-(4-(1- p|perajp§y|yph@n§+Q1m¢thoxyphenyl) -5- (acetamldo)lndeno[l 2-
((di met hyl am no) aceg#: f@&éiukuyyél 2-c] pyrazol -4-one; (vvv)
3-(4-(1-pi perazi nyl ) phenyl) - ((4 nethyl 1- 30

pi perazi nyl ) acet am do)i ndeno[ 1, 2-c] pyrazol - 4-one; (ww)

3-(4-(1- piperazqqyl)phEHWéﬁhdkyﬁhéﬁyﬁ)nenﬁhbyta&ido)indeno[l,Z—c}pYrazol-
pi peridinyjjacetam go hgdeno[l 2-c] pyrazol -4-one; 35 (XxxX)

3- (4- (1- pi perazi nyl ) phenyl ) - 5-

((am nocar bonyl ) am no) i ndeno[ 1, 2- c] pyr azol - 4-one; (yyy)

3- (4- (1-pi per azicy! )spkl@n&(é&négyphenyl) 5-((2
((hydrazi nocar bonyl 0) i ndeno raz I-4 one; 40 173 5 (zzz)

]
3-(4-1- plpera2|nyl)éh@ﬁ x¥?}?ﬁ£@ aCEta%ldo)lndeno
mor phol i nyl am no) cafbpayt)pytawnliademef;1, 2- c] pyrazol - 4- one; (A)
3-(4-(4-nmejbyl - 1- pi perazi nyl) phenyl ) - 5- (((4 10

nmor phol i ny anlno)carbonyl)anlno)lndeno[l -c] pyrazol - one; (B)
3- (4- (4-ethyl - 158) péréﬁrmﬂ)@n@mryﬂa ~6((143,4-
o phol i nyl ami no) cagbeyhaAfpERy %&B&;&o?]xﬁ&éﬁém 15 one; (O

3-(4-(4-isopropyl - 2|n phe
Jgoﬁ

nmor phol i nyl am no) ca [1 2-c] pyrazol - one;

20 (tt) 3-(4-methoxyphenyl)-5-({4-
methoxyphenyl) acetamido) indeno (1, 2-clpyrazol-4-one;

(uu) 3- (4-methoxyphenyl)-5- ((3-
methoxyphenyl) acetamido) indeno[1,2-c] pyrazol-4-one;

25
(vv) 3-(4-methoxyphenyl)-5-((4-
chlorophenyl) acetamido) indeno (1, 2-cjpyrazol-4-one;
(ww} 3- (4-methoxyphenyl)-5- (butylcarbamoyl)aminoindeno {1, 2-
30 c]pyrazol-4-one;

(xx) 3-(4-methoxyphenyl) -5- (4-aminobenzylcarbamoyl)
aminoindeno(l,2-clpyrazol-4-one;

35 (vy) 3-{(4-methoxyphenyl)-5-(4-
pyridylcarbamoyl) aminoindeno{l,2-c]pyrazol-4-one;

(zz) 3-(4-methoxyphenyl) -5- (phenylcarbamoyl)aminoindeno([1,2-
clpyrazol-4-one;
40
(aaa) 3- (4-methoxyphenyl) -5- (cyclobutylamido) indeno {1, 2-
clpyrazol-4-one;
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20 (D) 3-(4-(4-t-but oxycar,QonyL_l_pJ—pePa%kﬁJ;H)phenyl) 5- (((4-

hol i nyl bonyl | - 4- '
o o mm m; i
ene| '

pi perazi.nyl)am no) carbonyl)a pyrazol - 4-one; (F)
3-(i-propyl)-5-(acetam do)i ndeno[ 1, 2-c] pyrazol -4-one; 30 (Q
3-(c-propyl)-5-(acetam do)i ndeno[ 1, 2-c] pyrazol -4-one; (H)
3-(t-buty|)-aﬂﬂﬁcetaMzﬁm44mknhdkypheuyﬂyrazol 4-one; 35 (I)

(g Lgiﬁgylé-?hfgﬁgﬁ%&kggé;etaggg%) E%Zghpgfggrazol 4 one' 40 '(K)l

et hyl ) - 5- (carbanoyl ) an noi ndeno|[ 1, 2 c]pyrazol 4-one; 174 5-5 (L)
n-propyl) {Scéxar banpy(q-amEdhy )ZSC](Q!‘E)ﬁ?QEmﬂdopﬂ@delﬁMl 2-

1)-5-(c ano am noi ndeno[ 1, 2-cl pyrazol -4- one; 10 (hb
pr33§|) 5-(c éi?%ﬁﬁ%h% 4: Miindeno[ 1, 2- c] pyrazol - 4- one; (O
hexyl ) - 5- (car banoyl ) am noi ndeno|[ 1, 2- c]pyrazol 4 15 one; (P)

C-
é thi eny| }agaf car bagp -'V‘%)‘S’{%Mm‘@ 1) 29k %anaahaé 1888070, 2(Q
5-

met hyl enyl noi n en pyrazo 4-one; (R
net hyl - 2- thl%h@Y?a%P¥tﬁﬂ4ﬁEbel)an1n0|ndeno[l 2- c] pyrazol - 4-one;

wwwwwwwwww

-
-
-
- (1
-
- (
-
-
- (

15 (eee) 3- (4-methoxyphenyl) -5- (benzylamido) indeno [1,2-
clpyrazol-4-one;

(£££) 3- (4-methoxyphenyl) -5- (isopropylamido) indeno (1, 2-
clpyrazol-4-one;
20
(ggg) 3- (4-methoxyphenyl) -5- (
(cyclopropylamido) indeno[1,2-c]lpyrazol-4-one;
(hhh) 3- (4-methoxyphenyl) -5- (chloroacetamido) indeno {1,2-
25 clpyrazol-4-one;
(iii) 3- (4-methoxyphenyl) -5- (4-pyridinylaminomethyl
acetamido) indeno(1,2-clpyrazol-4-one;
30 (333) 3-(4-N,N-dimethylaminophenyl) -5-
(morpholinylacetamido) indeno (1, 2-c]pyrazol-4-one;
{kkk) 3-(4-N,N- dlmethylamlnophenyl) -5- _
dlmethylamlnoacetamldo)1ndeno[1 2 c]pyrazol 4 one,
35
(111) 3-(4- (trlfluoromethyl)phenyl) -5-
(acetamido) indeno (1, 2- c]pyrazol -4-one;
(wmm) 3- (4- (dimethylamino) phenyl) -5~ ( (4-methyl-1-
40 piperazinyl)acetamido) indeno (1, 2-c]pyrazol-4-one;
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25 (S) 3- (5 et hyl car boxyl - 2-t hi enyl ) - 5-

» gc?gb?m)glnilfi) 5- (g(}:l%rgﬁhll)yf) ;] qmﬂlﬂuu“'ﬂ“mumrazol 4 30. Pcrlus(9)9r<0esﬁl6(w

3- (1- net hyl - 3- pyrrolyl) 5- (car banoyl yanf noi ndeno[ 1, 2- c¢] pyrazol - 4-one; 35

(V)  3-(2,5-di | - 3-thi
) (carbannyl)%n1RgFﬁxeno[l3 ?%]b%V§¥3W1$“BH€)PP yl) -5- ((4-aminomethyl-1-
3-(2-furanyl) - 5- ( caphpepydimyl recaetdendo) iddehpy L a2 ot} gy razel - 4drieX)
3-(i-propyl)-5-(N N
di met hyl am nocar banoyl ) am noi ndeno 2-c] pyrazol -4-one; 175 5 (Y)
3-(c- propyl) 5- pgom_ 3-(4- (dimet ylamlno)phenyl) -5- ((4- hydroxy-1-
di met hylani nocar bangxgéaﬂamwﬂéw{ah&d;mg%qh,é-epﬁyréﬁl-4-one,
3-(c-hexyl)-5-(NN"1
di et hyl amioocar banoyl ) am noi ndeno[ 1, 2- c] pyr azol - 4- one; (AA) 3-(2-thienyl)
-5- (N, N dineﬂ@pbaninocaFbeﬂby+®nnphuﬁﬂm®an@béng1¢}pyKaeel- -one; 15 (BB)
3- (5-net hoxy-2-thi g
di et hyl am nocar barmy%#’iém %1% enor[aiméiog]lﬁlfregzéﬁ ﬁ 0 gyr?%%} % one;
(5-nethyl-2-thienyl)-5- (N N
di met hyl am nocag moyl ) agil oL g oa:n.(iﬂyﬂ.wp&éﬁkfiff 90e (4 2Reth)-1-

3-(5-et hylni%r boxyl - 2-t hi en

di net hyl ani-Rocar baﬁ??fﬁ%%&%&%%ﬁ%“’f@]%&%%3 -GhRYTRERS ~4-one;
3-(3-thienyl)-5-(N,N 25

di met hyl am nocanhagoyl) agi ppl geRAh A1ehAY 328 14-80€ (4 ~-hydroxy-1-

piperidinyl) acetamido) indeno [1,2-c]pyrazol-4-one;

20 (sss) 3-(4- (4-morpholinyl)phenyl) -5- ( (4-aminomethyl-1-
piperidinyl)acetamido) indeno(1l,2-clpyrazol-4-one;

(ttt) 3-(4- (1-piperazinyl)phenyl) -5-( (4-
morpholinyl)acetamido) indeno {1, 2-c]lpyrazol-4-one;
25
(wau) 3-(4-(1-piperazinyl)phenyl) -5-
( (dimethylamino) acetamido) indeno (1, 2-clpyrazol-4-one;

(vvv) 3-(4- (1-piperazinyl)phenyl) -5-((4-methyl-1-
30 piperazinyl)acetamido) indeno[1,2-c]pyrazol-4-one;

{www) 3-(4-(1-piperazinyl)phenyl) -5-( (4-aminomethyl-1-
piperidinyl)acetamido) indeno(1,2-c]pyrazol-4-one;

35 (xXxx) 3-(4- (1-piperazinyl)phenyl) -5~
( (aminocarbonyl)amino) indeno (1, 2-c]pyrazol-4-one;

(yyy) 3-(4- (1-piperazinyl)phenyl)-5-

( (hydrazinocarbonyl)amino) indeno [1,2-c]lpyrazol-4-one;
40
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(FF) 3-(5-chl oro-3-thienyl)-5-( | : _

di met hyl ami yl ) anmi noi nd H- - 4-one; 30 1800

3- (2, 5-di net hyl }%%taﬁl enyl ) -5-( N?u» IHc"mLI “IMHII}N!H Erlussanscts

di et hyl am nocar banoyl ) am noi ndeno[ 1, 2- c] pyr azol - 4-one; (HH)
3-(2-furapyl)-5- (N, \- . .

dinethylaﬁino anoy| PattndtnaiRerazeediphemet)A-ddd4-35 (11)

3- (i - propyl ) - 5- (4 moaphaitplypaptns icaybeare! pamitn) indeno [1, 2-c] pyrazol-4-
[1, 2-c] pyrazol - 4- epes. (JJ) :

"~ 3-(c-hexyl)-5-(4-carbanoyl pi peridi nyl acet am do)i ndeno 40
[1, 2-c] pyrazol - 4-one; 176 5 (KK

3-L (L et gyl ) - 5- ((é:)?msgqmitclaykneitasmhd%ﬁe%%%}?p@ﬁ&%ng d-1; @] pyrazol - 4- one;
fndénoig?g?gfgzr;ég%&ﬁ@%ﬁb?&ggggékgégggﬁyiPX&E%%?fHHeAQ[1,2—c]pyrazol-4-
3-(c-propyl)-5-(4-cms;nonet hyl pi peri di nyl acet am do)

i ndeno[ 1, 2- c] pyr azol - 4-one; (NN)

3-(c-hexyl)-5-(4-am nonet hyl pi peri di nyl acet am do)i ndeno, 15
[1,2_C]pyrazoﬂy4_éﬁéﬁ-déthhyl-1-p1pera21ny1)phenyl)—5—(((4—

3- (i -propyl) - 5- (4nmRighd1Anpeaad nbY ba@bbaydYy Aheénd NDndeno [1, 2-cl pyrazol-4-
indeno[llg-c]pyra%gl-A-one; 20 (PP) 3-(5-ethyl carboxyl-2-thienyl)-5-(4-
nethylpiperazinylcé} anoyl ) am noi ndeno[ 1, 2-c] pyrazol -4- one; (QQ
3-(5-carboxyl -2-thienyl)-5-(4- 25

met hyl pi per azigy! car fanRy)ppreph1dengibefacl ) ofneg ( (AR
3-(2,5-di rrethg/dfb-s-thl n I,)-i-%(r\djf-g’yIi Bib Hﬁ%@é #1) el

met hyl pi per azi nyl ¢4t Y ARTHGCA GaREPRY 2 ) ePhpehiRfene (1, 2-clpyrazol -4-

one;
20 |
(D) 3-(4-(4-t-butoxycarbonyl-l-piperazinyl)phenyl)-5-(((4-

morpholinylamino) carbonyl)amino) indeno (1, 2-clpyrazol-4-
one;

25 (E} 3-(4-(dimethylamino)phenyl)-5-((({4-methyl-1-
piperazinyl)amino) carbonyl) amino) indeno [1,2-c]lpyrazol-
4-one; '

y (F) 3-(i-propyl)-5-(acetamido)indeno(l,2-c]pyrazol-4-one;

30

(@) 3-(c-propyl)-5-(acetamido)indeno(l,2-c]lpyrazol-4-one;
(H) 3-{t-butyl)-5-(acetamido)indenc(l,2-c]lpyrazcl-4-one;

35 (I) 3-(2-thienyl)-5-(acetamido)indeno(l,2-clpyrazol-4-one;

(J) 3-(3-methyl-2-thienyl)-5-(acetamido)indeno(1,2-
clpyrazol-4-one;

40 (K) 3-(ethyl)-5-(carbamoyl)aminoindeno(l,2-clpyrazol-4-one;
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30 _one;. (SS) 3-(i-pr =5=(Tor phol i nyl car banoyl ) ami noi ndeno|[ 1, 2-

c] pyrazol - 4- ong, TT) 3-( { il - 4- pi peri di nyl) -g2+
(mor phol i nyl cg}rs%gl%?)??% am noi nﬁWﬁ”WﬁﬂﬂﬂMLl -4-one; (WY PETIUS95/08616
3- (5-net hyl - 2-t hi enyl ) - 5- + ¢ L W5

(nmor phol i nyl car banoyl ) am noi ndeno[ 1, 2- c] pyr.azol - 4-one; 40 é\m?
3-(5-Ch|0r053-ﬂﬁpen r}n5propyl)-5-(carbamoyl)am1n01ndeno[l, -cIpyrazol-4-
(ror phol i nyl car banmoghgam noi ndeno[ 1, 2- cl pyrazol - 4-one; 177 (WN
3-(2,5-dimethyl -3-thienyl)-5-

(nor phol i nyl car banoyl ) am noi ndeno[ 1, 2-c] pyr azol - 4- one; %X&Q
3- (5-et hyl car bd¥)| - 2-tlhi-prgPylb=54 (carbamoyl)aminoindeno [1,2-c]pyrazol-4-
(mor phol i nyl car banbyl,ham noi ndeno[ 1, 2- c] pyrazol - 4-one; (YY)
3-(5-carboxgl-2-thieny|)-5-

(mor phol i n$Pcar banoy! ) ani noi ndeno[ 1, 2- c] pyr azol - 4-one; 15 (Z2)

3- (5-benzyl car bp®anmidqc2picbpghy+ 3 - bearbamoyl) aminoindeno (1,2-c]l pyrazol-4-
(norpholinylcarbanogl am noi ndeno[ 1, 2- c] pyrazol - 4-one; (AAA)

3- (5-(4-net hyl pi perazimyl ) car boxam do- 2-t hi enyl) -

5- (nor phol i nyl car banoyl ) am noi ndeno|[ 1, 2- c] pyrazol -4- 20 one; (BBB)

3- (5-(2- (1- met hydypy RLqla-g e hydld Fisd NHnfi%odndeno [1,2-cl pyrazol-4-

t hi enyl ) - 5- nnr%%olPn?ﬁcg%%gﬁ%y%)gninofﬁ%ﬁ%of%;Z-hb]py}azol-Lg%ne; 25 (CCO)
3- (5- (N, N- dPnet hyl af®%3) car boxami do- 2-t hi enyl ) - 5-

(mor phol i nyl car banoyl ) am noi ndeno[ 1, 2- c] pyr azol - 4- one; ( DDD)

3-(5-(2-(N, N-di gt hyl gmi_ 1ga 1 AP 2o 4 - -4-
thienyI)-5-(nnrgﬁol%n??ggg%ghg¥})gng%%?%%gﬁgﬂ%?giggfgﬁPgé%f?4?%%%?a201 *
one;
20 (Q) 3-(3-methyl-2-thienyl) -5-(carbamoyl)aminoindeno (1,2~

clpyrazol-4-one;

(R) 3~(5-methyl-2-thienyl)-5-(carbamoyl)aminoindeno({l,2-
clpyrazol-4-one;

25
(8) 3-{(5-ethylcarboxyl-2-thienyl}~5-
(carbamoyl)aminoindeno {1, 2-c]lpyrazol-4-one;
(T) 3-(3-thienyl)-5-(carbamoyl)aminoindeno(l,2-c]pyrazcl-4-
30 one;

(U) 3-(1-methyl-3-pyrrolyl)-5-{(carbamoyl)aminoindenc(1,2-
clpyrazol-4-one;

35 (V) 3-(2,5-dimethyl-3-thienyl)-5-
(carbamoyl) aminoindeno [1,2-c]pyrazol-4-one;

(W) 3-(2-furanyl)-5-{carbamoyl)aminoindeno(l,2-c]pyrazol-4-
one;
40
(X) 3-(i-propyl)-5-(N,N-
dimethylaminocarbamoyl) aminoindeno {1, 2-c}pyrazol-4-one;
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( EEE) 3-(5-(2-(pyrrolidinyl)ethyl)carboxani do- 2- .
t hi enyl) - 5- Qﬁg;{%gb nylcarbannyl)an1n0|ndeno [ 2=—35- C%Eﬁh@ﬁﬁkﬁ%'one;

(SF'(iﬁz)r phol i nyl car barm;r);]glrr: Eg! )ngteggl[ )1Cg ﬂmnmw"' M’F#W’y 40 (G35

3- (5- nor phol i nyl car boxam do- 2-t hi en
(nnrphol5ny|carbanny|)an1n0|ndeno[l 2 c]pyrazol 4 one; 178 ( HHH)

3-(5-(3-(pyr Wl i donpd I )_gargoi@am do- 2-

t hi enyl) - (nDrpholln I ¢ >nd eno fL af & 10
(1) 3- ( 5- (Biyesd BB H‘Be% i n§7 ?Y%am -4-one;
(nnrpholinylcarbannyl)an1n0|ndeno[l 2 c]pyrazol 4-one; (JJJ)
3-(5-(3-(im % %g %%Q gﬁ 2-thienyl) -

5- (nmor phol i nyTcar }} M'noi n éno[l 2 c] pyrazol - 4- 15 one ( KKK)
3-(5- (2-X®2- pyri dydn)mwlawmagﬂnaa@y;})ﬁméﬁmieaoll -clpyrazol-4-one;
(nnrphol|nylcarbannyl)an1n0|ndeno[l 2-c] pyrazol -4-one; 20 (LLL)
3-(5-((2- pyr I)ne hyl ) car xan1do -thienyl)-5- -

(mor phol i nyI {H d’esno -c] pyrazol - 4-one; and (MW

3-(5-(2-(piperi d| whe)tatyn)d@nwdarbmmodfd-) aminoéngeho [252-c]pyrazol-4-one;
5- (nor phol i nyl car banoyl ) am noi ndeno[ 1, 2-c] pyrazol -4- one; or
pharmaceutically acceptable salt thereof 30 6. A pharnaceuti cal
conposi t3on, (BBhPri(§-mgthoxypRakiberyit) w2t (N Nccept abl e carrier and a

therapeutical |y efitRehiylamifibuatbanopl rannostintierdo kil & elpyrazol-4-one;

(cc) 3-(5-methyl-2-thienyl)-5-(N,N-
dimethylaminocarbamoyl)aminoindeno[1,2-clpyrazol-4-one;

20
(DD) 3-(5-ethylcarboxyl-2-thienyl) -5-(N,N-
dimethylaminocarbamoyl)aminoindeno[l,2-c]pyrazol-4-one;
(EE) 3~ (3-thienyl)-5- (N,N-
25 dimethylaminocarbamoyl)aminoindeno[1,2—c]pyrazol-4-one;

(FF) 3-(5-chloro-3-thienyl) -5-(N,N-
dimethylaminocarbamoyl) aminoindeno [1,2-clpyrazol-4-one;

30 (GG) 3-(2,5-dimethyl-3-thienyl)-5-(N,N-
dimethylaminocarbamoyl) aminoindeno [1,2-c]pyrazol-4-one;

(HH) 3-(2-furanyl)-5-(N,N-
dimethylaminocarbamoyl)aminoindeno(1,2-c]lpyrazol-4-one;

35
(II) 3-(i-propyl) -5- (4-carbamoylpiperidinylacetamido)indeno
{1,2-clpyrazol-4-one;
(JJ) 3- (c-hexyl)-5- (4-carbamoylpiperidinylacetamido) indeno
40 [1,2-clpyrazol-4-one;
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35 7. A nethod of treating cancer and protiferative—diseases conpri sing:

| adm ni ;terl ngu‘kgggfl}gf in need of su m’meat nent a therapeut l;al,ﬁgég,osﬂﬁ

effective ano conmpound of cl a "" 'H"mmumceut i cally acceptabl e

salt or prodrug 40 formthereof. 179
5 (KK) 3-(ethyl)-5-(4-aminomethylpiperidinylacetamido)indeno
[1,2-clpyrazol-4-one;

(LL) 3-(i-propyl)-5-(4-aminomethylpiperidinylacetamido)
indeno(l, 2-clpyrazol-4-one;

10
(MM) 3- (c-propyl)-5-(4-aminomethylpiperidinylacetamido)
indeno([1l,2-clpyrazol-4-one;
(NN) 3-(c-hexyl)-5-(4-aminomethylpiperidinylacetamido) indeno
15 [1,2-c]pyrazol-4-one;

(00) 3-(i-propyl)-5-(4-methylpiperazinylcarbamoyl)amino
indeno{1l,2-c]lpyrazol-4-one;

20 (PP) 3-(S5-ethylcarboxyl-2-thienyl)-5-(4-
methylpiperazinylcarbamoyl)aminoindeno[1,2-c]pyrazol-4-

one;

(0Q) 3-(5-carboxyl-2-thienyl)-5-(4-
25 methylpiperazinylcarbamoyl)aminoindeno{l,2-c)pyrazol-4-

one;

(RR) 3-(2,5-dimethyl-3-thienyl)-5-(4-
methylpiperazinylcarbamoyl)aminoindeno [1,2-¢]pyrazol-4-
30 one;

(s8) 3-(i-propyl)-5- (morpholinylcarbamoyl)aminoindeno(1,2-
clpyrazol-4-one;

35 (TT) 3-(N-methylcarbamoyl-4-piperidinyl)-5-
(morpholinylcarbamoyl) aminoindeno (1, 2-c)pyrazol-4-one;

(UU) 3-(5-methyl-2-thienyl)-5-
(morpholinylcarbamoyl) aminoindeno[1, 2-c]pyrazol-4-one;
40
(Vvv) 3-(5-chloro-3-thienyl)-5-
(morpholinylcarbamoyl)aminoindeno[1,2-c]lpyrazol-4-one;
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(WW)

(XX}

(YY)

(22)

(AAR)

(BBB)

(Cce)

(DDD)

(EEE)

(FFF)

(GGG)

3-(2,5-dimethyl-3-thienyl) -5-

(morpholinylcarbamoyl)aminoindeno [1,2-c]pyrazol-4-one;

3- (5-ethylcarboxyl-2-thienyl) -5-
(morpholinylcarbamoyl) aminoindeno[1,2-c]pyrazol-4-one;

3-(5~carboxyl-2-thienyl) -5-
(morpholinylcarbamoyl)aminoindeno{l,2-clpyrazol-4-one;

3- (5~benzylcarboxamido-2-thienyl) -5-

(morpholinylcarbamoyl)aminoindeno([1,2-clpyrazol-4-one;

3-(5-(4-methylpiperazinyl)carboxamido-2-thienyl) -
5- (morpholinylcarbamoyl) aminocindeno (1, 2-clpyrazol-4-
one;

3-(5-(2- (1-methylpyrrolidinyl)ethyl) carboxamido-2-
thienyl) -5- (morpholinylcarbamoyl)aminoindeno {1, 2-
clpyrazol-4-one;

3-(5- (N,N-dimethylamino) carboxamido-2-thienyl) -5-
(morpholinylcarbamoyl)aminoindeno{l,2~c]pyrazol-4-one;

3-(5-(2-(N,N-dimethylamino) ethyl) carboxamido-2-
thienyl) -5- (morpholinylcarbamoyl)aminoindenoc[1,2-
clpyrazol-4-one;

3-(5-(2-(pyrrolidinyl)ethyl) carboxamido-2-
thienyl) -5- (morpholinylcarbamoyl) aminoindeno(1,2-
clpyrazol-4-one;

3-(5-(2- (morpholinyl) ethyl) carboxamido-2-thienyl) -
5- (morpholinylcarbamoyl) aminocindeno(1,2-clpyrazol-4-
one;

3~ (5-morpholinylcarboxamido-2-thienyl) -5-
(morpholinylcarbamoyl)aminoindeno(1,2-c]pyrazol-4-one;
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(HHH) 3-(5-(3- (pyrrolidonyl)propyl) carboxamido-2-
thienyl) -5- (morpholinylcarbamoyl)aminoindeno[1,2-
c]lpyrazol-4-one;

(III) 3-(5-(2-(3-pyridyl)ethyl) carboxamido~2-thienyl) -5-
(morpholinylcarbamoyl) aminoindeno (1, 2-c] pyrazol-4-one;

(3aJ) 3-(5-(3-(imidazolyl)propyl) carboxamido-2-thienyl) -
5- (morpholinylcarbamoyl)aminoindeno{1,2-clpyrazol-4-
one;

(KKK) 3-(5-(2-(2-pyridyl)ethyl) carboxamido-2-thienyl) -5-

(morpholinylcarbamoyl)aminoindeno[1, 2-clpyrazol-4-one;

(LLL) 3-(5-((2~pyridyl)methyl) carboxamido-2-thienyl) -5-
(morpholinylcarbamoyl)aminoindeno [1,2-¢c] pyrazol-4-one;
and

(MMM) 3-(5-(2- (piperidinyl)ethyl) carboxamido-2-thienyl) -
5~ (morpholinylcarbamoyl) aminoindeno [1,2-c] pyrazol-4-
one;

or pharmaceutically acceptable salt thereof.

6. A pharmaceutical composition, comprising: a
pharmaceutically acceptable carrier and a therapeutically
effective amount of a compound of claim 1.

7. A method of treating cancer and proliferative diseases
comprising: administering to a host in need of such
treatment a therapeutically effective amount of a compound
of claim 1, or a pharmaceutically acceptable salt or prodrug
form thereof.

179



PCT

'WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 :

CO7D 231/54, AG1K 31/41, CO7D 409/12,
403/12, 401/12, 417/12, 413/12, 413/14

Al

(11) International Publication Number:

(43) International Publication Date:

WO 99/54308

28 October 1999 (28.10.99)

{21) International Application Number: PCT/US99/08616

(22) International Filing Date: 20 April 1999 (20.04.99)

{30) Priority Data:

60/082,476 21 April 1998 (21.04.98) Us

(71) Applicant: DU PONT PHARMACEUTICALS COMPANY
[US/US]; 974 Centre Road, WR-1ST18, Wilmington, DE
19807 (US).

(81) Designated States: AU, BR, CA, CN, CZ, EE, HU, IL, IN, JP,
KR, LT, LV, MX, NO, NZ, PL, RO, SG, SI, S, UA, VN,
ZA, Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European patent (AT, BE, CH, CY, DE, DK, ES, FI,
FR, GB, GR, IE, IT, LU, MC, NL, PT, SE).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(72) Inventors: NUGIEL, David, A.; 8 Vanessa Court, Cherry Hill,
NJ 08003 (US). CARINI, David, J.; 1921 Julian Road,
Wilmington, DE 19803 (US). YUE, Eddy, W.; 9 Altemus
Drive, Landenberg, PA 19350 (US). DIMEO, Susan, V.;
206 Clayton Avenue, Wilmington, DE 19809 (US).

(74) Agent: VANCE, Da.vid, H; El du Pont de Nemours and
Company, Legal Patent Records Center, 1007 Market Street,
Wilmington, DE 19898 (US).

(54) Title: 5-AMINOINDENO(1,2-C)PYRAZOL-4-ONES AS ANTI-CANCER AND ANTI-PROLIFERATIVE AGENTS

X

R‘)LNH

[]
R (]
-
N’NH

(57) Abstract
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of the class of enzymes known as cyclin dependent kinases, which relate to the catalytic subunits cdk1-7 and their regulatory subunits
known as cyclines A-G. This invention also provides & novel method of treating cancer or other proliferative diseases by administering
a therapeutically effective amount of one of these compounds or a pharmaceuticafly acceptable salt form thereof. Alternatively, one can
treat cancer or other proliferative diseases by administering a therapeutically effective combination of one of the compounds of the present
invention and one or more other known anti-cancer or anti-proliferative agents,




