Titl e: PYRAZOLOBENZODI AZEPI NES AS CDK2 | NHI BI TORS Abstract Novel

pyrazol obenzodi azepi nes having fornula (1) and the pharnaceyti,cal |
accept abl e sgblegedspgr €of ., wherein Rlerr], Rerr], Rerr] a éﬁ%ﬁfsﬁ&ﬁ?e as
defined herein inhibit cyclin-dependent kinases (CDKs), in particular CDK2,
are anti-proliferative agents useful in the treatnent or control of cell
proliferative disorders, in particular breast, colon, lung and prostate
tunmors. WD 00/ 64900 25 PCT/ EPO0/ 03394 PYRAZOLOBENZODI AZEPI NES AS CDK2

I NHI BI TORS The present invention is directed to novel

pyr azol obenzodi azepi nes which 5 inhibit cyclin-dependent kinases (CDKs),
in particular CDK2. ThesePtRAZPICIBEMZODIAZEPINES AS CDK2 INHIBITORS

The present invention is directed to novel pyrazolobenzodiazepines which
5  inhibit cyclin-dependent kinases (CDKSs), in particular CDK2. These compounds
and their pharmaceutically acceptable salts, and prodrugs of said compounds,
are anti-proliferative agents useful in the treatment or contro! of cell proliferative
disorders, in particular cancer. The invention is also directed to pharmaceutical
compositions containing such compounds, and to methods for the treatment
10  and/or prevention of cancer, particularly in the treatment or control of solid
tumors. The compounds of the invention are especially useful in the treatment
or control of breast, colon, lung and prostate tumors. The invehtion is also
directed to intermediates useful in the preparation of the above anti-proliferative
agents.
15
Uncontrolied cell proliferation is the hallmark of cancer. Cancerous tumor
cells typically have some form of damage to the genes that directly or indirectly

regulate the cell-division cycle.

20 Cyclin-dependent kinases (CDKs) are enzymes which are critical to cell
cycle control. These enzymes regulate the transitions between the different
phases of the celi cycle, such as the progression from the G, phase to the S
phase (the period of active DNA synthesis}, or the progression from the G phase

to the M phase, in which active mitosis and cell-division occurs.

ha
n

CDKs are composed of a catalytic COK subunit and a regulatory cyclin
subunit. The cyclin subunit is the key regulator of CDK activity, with each CDK
interacii'ng with a specific subset of cyclins: e.g. cyclin A (CDK1, CDK 2). The.
different kinase/cyclin pairs regulate progression through specific stages of the

30 cellcycle.



and their pharmaceutically acceptable salts, and prodrugs of said
conpounds, are anti-proliferative agents useful in the tre%%a boz
control of ce¥deomusebi ferative disorders, in particular cancghmgﬁ%%_gsg“
invention is also directed to pharnmaceutical conpositions containing such
compounds, and to nethods for the treatnent 10 and/or prevention of cancer,
particularly in the treatnent or control of solid tunors. The conpounds of
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The compounds of the present invention are compounds of formula 1

15 below
H
N—z “NH
R @ —n R’
|
Wl
Rd
wherein

R'is hydrogen, -NO,, -CN, -halogen, -OR®, -R°OR’, -COOR’ - CONR®R®,
20 -NR™RY, -NHCOR'", -NHSO,R", or straight-chained iower alkyi which
optionally is substituted by hydroxy and/or halogen;

R? and R* are each independently hydrogen, -halogen, -NO;, -CF;, or
straight chained lower alkyl;



val idating the use of conpounds inhibiting CDKs as anti-proliferative
therapeutic agents. 5 The present invention relates to

pyr azol obenzadi sazesdbnes capable of inhibiting the activi ty%&#flﬂﬁ%gﬁgsmre
CDKs, in particular CDK2. Such conpounds are useful for the treatnent of
cancer, in particular solid tunors. In particular the conmpounds of the
present invention are especially useful in the treatnent or 10 control of
breast, colon, lung and prostate tunors. The invention is also directed to
i nt ernedi ate conmpounds useful in the preparation of the above-nentioned

pyr azol obenzodi az&fiinbgdrobea, ayoaikytsanf, -hblerqoyeleeftetéroanh - COORT-EN, -

conpounds of fornula l $el.ow wherein i s .hydrogen, . - -
_hal ogen, _@&engﬁséﬁﬂﬂwnﬁhm?@? ‘2@"%‘6%5‘%{ 'S-SrN&gzé'Eﬁ‘-’él BY NHSo2R73
, or strai ghhyghad ngoR? Meinddbkarl; whi ch _optionally is substituted by

hydr oxy and/ or hal ogen; R2 and R4 are each i ndependently hydrogen,
-hal ogen,3-NO2, -CF3, or straight chained | ower alkyl; -2 WD 00/ 64900

PCT/ EP00/ 03394 R3 5% [yl QMaN whichyShiRally Is sutdfittited b RAIBEESYCI €,
Chet er oaryl - - COOKT e S it %CO\IR%RQ e oy e wer  al kyl whi ch

optionally is substituted by hydroxy, -OR9, F, and/or aryl; 5 R5 is |ower
al kyl whi ch opti opgal: I stituted by halogen; R6 is lower alkyl; 10 R
i s hydrogen or Io%r’ééﬁéé% and R9 are each independently hydrogen or

| ower al kyl which itself optionally are substituted by hydroxy and/or

-NH2; alternativel),. and R9.nma rma 5- or 6-nenbered heterocycle
whi ch opﬁﬁ?onal ly #% ‘%Eggfci@ﬁ'j&%do‘ﬁéf ﬂ{?@r oXY, : ,

R® and R® are each independently hydrogen or lower alkyl which itself
optionally are substituted by hydroxy and/or —-NH,; alternatively, R® and R® may
form a 5- or 6-membered heterocycle which optionally is substituted by hydroxy,

15 -NH_, and/or lower alkyt;

R, R'" and R'? are each independently hydrogen or lower alkyl;

R' is lower alkyl which optionally is substituted by halogen and/or
20 -NR™R'"; and

R'™ and R are each independently hydrogen or lower alkyl which

optionally are substituted halogen, or alternatively, NR"™R"™ is a heterocycle.

25 Further, the invention relates to prodrugs and pharmaceutically active
metabolites of compounds of formula i, and the pharmaceutically acceptable

salts of the foregoing compounds.

The present invention is further directed to the use of the compounds of
30 formula {, or prodrugs and pharmaceutically active metabolites of compounds of

formula |, and the pharmaceutically acceptable salts of the foregoing compounds



15 -NH2, and/or |ower alkyl; R10, R71 and R12 are each independently

hydr ogen or |ower alkyl; R13 is | ower al kyl which optionall SiAﬁ 8 %:Bgtut ed
by hal ogen anddowsss®0 - NR14R15; and R14 and R15 are each in N30y
hydrogen or |ower alkyl which optionally are substituted hal ogen, or
alternatively, -NR 14R15 is a heterocycle. 25 Further, the invention
relates to prodrugs and pharmaceutically active netabolites of conpounds

of formula I, . [ i . f or egoi ng
conmpounds. Tﬁéﬁ%@ﬁ?gﬁﬁvgﬁ??déﬁﬂ‘@df%%‘?‘ﬁag?%‘??%@?re‘ﬁa{’@f’{‘%@b%e of the
conpounds of Phaonacgutighlly eifedive mmalng gbarydng hamoeae ef thecat) dve-deddribed

net abol i tes r , he._ pharmaceutical Ly acceptabl e
salts of the%;3{)n%ggﬁf%rjfgq.‘q (S:aoﬁn%%ﬁl}ﬁa ng {’%{I%Cg%&%%}@(%ﬁﬁfg’ rgﬁ&géberfelf, anda _

PCT/ EPO0/ 033 phaasacmdiealtypasrdptabiacdrrieo optasipiaateut i cal conposi tions '

conpri si ng a pharmaceutically effective amount of any one or nore of the
above-descri bed conmpounds, or a pharnmaceutically acceptable salt or

prodrug thereof, Ind presdidiventenis 486 Hiredes eptrhi 6AhEIBMpPIUNBE&fPi ent. 5
The present inventjon is also directed to the use of the conpounds of

formula 1, pfHMSs REPIREaRPBIRACEAIIFSIVAQlVG @aiebelies Pt emBpuedhplounds of
formula 1, Okofdifa P,@ﬁi@ﬁﬁﬂ%&c@u#i&al@%@ﬁ%ﬁleesa?@6f§hc9?oré$<§qnb%ro unds

conpounds for the manufacture of a“medicanent for treatTng solid tunors,
in parti cul afortbe Frasudacturppichmedipament tprireadiogselid tumors, inparticpeci fical |y
breast ang c disp, ej 5 | hal I have
the foll gg\ﬁ nglr%{egtl’i ni tl’él?]nsg aq%ﬁ?b&'rt%t?%rﬂg%hgr{&é%ggg%%llﬁ@‘?%%%ég éz@?r?]g 5to 10 .
atons ‘and coitighetsing of 1 or 2 rings. Exanples of aryl groups include
phenyl and 1- or 2-naphthyl. "Al kenyl" neans a straight-chain or branched,
substituted or
As used herein, the following terms shall have the following definitions.

15 “Aryl" means an aromatic group having 5 to 10 atoms and consisting of 1
or 2 rings. Examples of aryl groups include pheny! and 1- or 2-naphthyl.

“Alkenyl” means a straight-chain or branched, substituted or
unsubstituted, aliphatic unsaturated hydrocarbon having 2 to 6, preferably 2 to 4,
20 carbon atoms and containing double bonds. Typical alkeny! groups include
ethylene, propylene, ilsopropylene, butylene and the like. Preferred alkenyl
groups are straight-chained.

“Alkynyl” means a straight-chain or branched, substituted or
25  unsubstituted, aliphatic unsaturated hydrocarbon having 2 to 6, preferably 2 to 4,
carbon atoms and containing triple bonds. Typical alkynyl groups include
acetyien_e and the like. Preferred alkyny!l groups are straight-chained.

“Cycloalky!” means a non-aromatic, par‘iially or completely saturated cyclic
30  aliphatic hydrocarbon group containing 3 to 8 atoms. Examples of cycloatkyl
groups include cyclopropyl, cyclobutyl, cyclopentyt and cyclohexyl.



unsubstituted, aliphatic unsaturated hydrocarbon having 2 to 6, preferably
2 to 4, 20 carbon atonms and contai ni ng doubl e bonds. Typica r oups
i ncl ude et hybanagoopr opyl ene, isopropyl ene, butyl ene and thggﬁﬁég§§¥¥@
Preferred al kenyl groups are straight-chained. "Al kynyl" neans a
straight-chain or branched, substituted or 25 unsubstituted, aliphatic
unsat urated hydrocarbon having 2 to 6, preferably 2 to 4, carbon atons and
containing triple bonds. Typical alkynyl groups include acetylene and the
i ke. Preferred alfép{ groups are straight-chai ned. "Cycloal kyl neans a
non-aromatic, parifegcliye dmasmipneass anemaunipkat legaiione compornd phat i ¢

hydr ocar bon o) oups
i ncl ude cyclli(::)gprﬁj('){gyfi &IQ obut%ut“ea@' %ngﬁ{bh?@p@ ﬁgérhlg%ﬁwﬁ% EN%%OI 64900
PCT/ EPOO/ 03394’& s@zﬁeentlwmhtbfbmmnferaé@ns:faqma‘rmudt 1rm:luchng H:waam tugmer aeinpound

of For esor a pharmaceutically acceptable salt, prodrug or netabolite
t her eof , tHéﬁ Significantly inhibits proliferation of a tunor cell,
|nclud|ng human tunor cell 5 Iines "Hal ogen" neans fluori ne, chlorine,

brom ne or iodine refgrred are fluorine hl ori pe.

"Het eroaryl " gr oup@loges th 6‘%05 gnﬂgl,\}?rﬂanr}gqrdocﬁ a‘tgr@ "®%ne or 2
rings, and gRNbgémd gg;m[r@raﬁmémom_ero atons. Exanpl es of heteroaryl
groups are 2-, 3- or 4-pyridyl, tetrazolyl, oxadiazolyl, pyrazinyl,

qui nolyl, pyrrolyl, and imdazolyl. 15 "Hetero atonf neans an atom

sel ect edgf rom N, @icandasy GrOBPE e ¥dife Rt GRIBs Aaving 5 ® 10 QromRiTRAE e 2
non-aromatic, partially or™ conpletely saturated hydrocar bon group, such as
t et rahydroq uings, )aﬂd agmtaIning Cmet efi rn@rednﬁem atoms. Exagpleso hateroanigrogpe

hetero atom, écb éCE;P P! fetfaQoh N DxEARCEN bALAD, §lindyPRYFAIGULAS

pyr azol obenzodiazepl
1m:dazoiyl
15 “Hetero atom” means an atom selecied from N, O and S.

“Heterocycle™ means a 3- to 10-membered non-aromatic, partially or
completely saturated hydrocarbon group, such as tetrahydroguinolyl, which
contains one or two rings and at least one hetero atom.

“ICsq” refers to the concentration of a particular pyrazolobenzodiazepine
required to inhibit 50% of a specific measured activity. 1Csq can be measured,
inter alia, as is described in Example 4, infra.

25 “Lower Alkyl” denotes a straight-chain or branched, substituted or
unsubstituted, saturated aliphatic hydrocarbon having 1 to 6, preferably 1 to 4,
carbon atoms. Typical lower alkyl groups include methyl, ethyl, propyl, isopropyl,
butyl, t-butyl, 2-butyl, pentyl, hexyl and the fike.

30



required to inhibit 50% of a specific neasured activity. |1C50 can be

measured, inter alia, as is described in Exanple 4, infra. ga " Lﬁ@b
Al kyl " denotws egiesdoh @i ght -chain or branched, substituted orp¢ ?ut ed,

saturated aliphatic hydrocarbon having 1 to 6, preferably 1 to 4, carbon
at ons. Typical | ower al kyl groups include nethyl, ethyl, propyl, isopropyl,
butyl, t-butyl, 2-butyl, pentyl, hexyl and the Iike 30 -5 WO 00/64900
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and effective. 20 "Prodrug” refers to a conmpound that may be converted
under physiol ogical conditions or by solvolysis to any of the conpounds of

formula I or “Pharmaceutically acceptable,” such as pharmaceutically acceptable
carrier, excipient, prodrug, etc., means pharmacologically acceptable and
15 substantially non-toxic to the subject to which the particular compound is

administered.

“Pharmaceutically active metabolite” means a metabolic product of a
compound of formula | which Is pharmaceutically acceptable and effective.
20
“Prodrug” refers to a compound that may be converted under
physiological conditions or by solvolysis to any of the compounds of formula | or
to a pharmaceutically acceptable salt of a compound of formuta 1. A prodrug
may be inactive when administered to a subject but is converted in vivoto an

25 active compound of formula .

“Substituted,” as in substituted alkyl, means that the substitution can occur
at one or more positions and, unless otherwise indicated, that the substituents at
each substitution site are independently selected from the specified options.

30 '

The Compounds




to a pharmaceutically acceptable salt of a conpound of fornula I. A prodrug
may be inactive when adm nistered to a subject but is conve Vviyo to
an 25 activ QaR@gmd of fornula I. "Substituted," as in suﬁé&%ﬁﬂr IkyI,
means that the substitution can occur at one or nore positions and, unless
ot herw se indicated, that the substituents at each substitution site are

i ndependently sel ected fromthe specified options. 30 The Conpounds -6 WO
00/ 64900 25 August 2003 PCT/ EPO0O/ 033 In one enbodi ment, the current
invention is directed to conpounds having the fornmula: 1 Ra 5 and
prodrugs and pharpriREhsHinénftid ¥ardmtifRatibh s dRécte@npevmpduntis havingl a 1,
and the pharmaceutically acceptable salts of the foregoing conpounds,
wherein Rl t¥hedognulR 5 are as defined above. In a preferred embodi ment of

t he conpounds of forrmula 1, Rl is hydq@genN 10 NO2, CN, CONH2, hal ogen or
unsubstituted |ower alkyl. Preferred alNtyl s are met hyl and et hyl .

More preferably, R is NO2, CN, OD H2.\R_jis preferably on the 7- or 8-
position. In another preferred 124 nment /of ¢ conpounds of formula 1, R2
is on 15 the 2' position ang'ts NyfregeN or hal ogen. In another preferred
enbodi nent of the conpounds of fornulu R3 is wunsubstituted | ower alkyl,
hydr oxy | ower al kyl, cycl oal kyl, heg pcygke, or heteroaryl. Preferred

| ower al kyl groups are nethyl, et N /‘ droxynet hyl. 20 Preferred
cycl oal kyl groups are unsubstitutet3/-C5. In another preferred enbodi nent
of the, conmpounds of forrmula 1, R is at

H4
5 and prodrugs and pharmaceutically active metabolites of compounds of formula

1, and the pharmaceutically acceptable salts of the foregoing compounds,
wherein R’ through R" are as defined above.

In a preferred embodiment of the compounds of formula 1, R' is hydrogen,
10 NO., CN, CONH, , halogen or unsubstituted lower atkyl. Preferred lower alkyls
are methyl and ethyl. More preferably, R' is NOz, CN, or CONH, . R'is

preferably on the 7- or 8- position.

In another preferred embodiment of the compounds of formula |, R?is on

15 the 2’ position and is hydrogen or halogen.

in another preferred embodiment of the compounds of formula |, R’is
unsubstituted lower alkyl, hydroxy lower alkyl, cycloalkyl, heterocycle, or
heteroaryl. Preferred lower alkyl groups are methyl, ethyl and hydroxymethyl.
20 Preferred cycloalky! groups are unsubstituted Cz —Cs.

In another preferred embodiment of the compounds of formula i, R*is at
the 4’ position and is hydrogen or halogen, most preferably R* is hydrogen.



the 4' position and is hydrogen or hal ogen, nost preferably R4 is hydrogen.
-7 WO 00/ 64900 25 August 2003 PCT/EP0O0/ 03394 I n another pr rr‘gﬁgﬁg

enbodi ment o¥oedxasooonpounds of fornula 1, R5 and R6 are in%g\ﬁ& P?/

met hyl or ethyl, each of which optionally nay be substituted by hal ogen.
More preferably, R5 is trifluoronethyl. 5 In another preferred enbodi nent
of the conpounds of fornmula I, R7 is hydrogen, nethyl or ethyl. In another

preferred enbodi ﬁPEmD [aToTseTo) fn;_q:l , ach

i ndependent | Y hyI roggsr)lé,r F#Eﬁ]fyl , e?ﬁ@ﬁ'eﬁt Om{rox@g%%@ﬁ%ﬁﬁgﬂmgg’ %&rgﬁd R9

f orm a het eRoegeindepgndgndiyrregihiyboeetoyly ebeh gf whimh eptenélynmaydeed,

unsubsti t ut ref lys.Lnek ude t het er oat ons. Most
preferred hg&’ﬁ@%?%ﬁg hé@egﬁoéng@H&Ff%bﬁdﬁ(sa:ﬁgmjmorpweﬁﬁf 't her preferred
enbodi mrent of the compounds of fornula I, Rl, R', 15 and R 2 are each

i ndependent|y hydrogen, nethyl and ethyl._ ] n another preferre odi nment
of the cgrrpoundslnc?f']%ﬁb‘jfrrﬂﬁ&rédw oﬁ%@e){"ltm/\}é}e GRRPPU @HOHB?IPiréﬁfgy may be
subst i t ut edhiayrobeh, ea6thy! osthylpr ef erably R13 is methyl, ethyl, or

trifluoronmethyl. 20 In another preferred enbodi mrent of the conpounds of
formula 1, R4 and RI15 are each independently hydrogen, nethyl, ethyl or

heterocycle. Prefqirfofthr Féfé&ﬁdrﬁb@&iniﬁn?ogméf‘@dm&@rﬂjsréﬂlaﬁn&iﬁitﬁ&§H<ﬁs ude at

| east one nitrogen. 25 The follow ng Internedi ates are al so exanp of

addi tional Pr éf%@@fédind@@ﬁ@@ﬁtmlﬂ@mfdm@hyloeméophﬂkemethﬂvéﬁfﬂ&mﬁ? WD
00/6490Qg 3 XA 8P $oith RhetdPociidl, ettt Rsteflel bREStoBRO4 R 6-membered,
- unsubstituted, groups that most préferably include two heteroatoms. Most
preferred heteroatoms are selected from O and N.

In another preferred embodiment of the compounds of formula |, R'®, R",
15 and R"™are each independently hydrogen, methyl and ethyl.

in another preferred embodiment of the compounds of formula I, R™ is
lower alky! which optionaily may be substituted by halogen, most preferably R"
is methyl, ethyl, or trifluoromethyl.

20
In another preferred embodiment of the compounds of formula |, R' and
R'™ are each independently hydrogen, methyl, ethyl or heterocycle. Preferred
heterocycies are 3-7membered rings that include at least one nitrogen.
25 The following intermediates are also exampies of additional preferred

compounds according to the present invention:



56 5 and s -9 25 August 2003 PCTI EPTO/ 03344 WO 00/ 64400 25

PCT/ EPOO/ 03394 wherein, in each of the imredi ately foregoingsf .yl each
of R, R2, wooamsbooR4 are as previously defined herein. Th@@@;’é@&%@ai ates
are useful in the synthesis of conpounds of forrmula 1. 5 The conpounds

di scl osed herein and covered by the above fornulae nmay exhibit tautomerism
or structural isonerism It is intended that the invention enconpasses any
tautomeric or structural isoneric forn1ﬁf tshese conmpounds, or m xtures of
such forms, and is not Iimted to any_q autoneric or structural 10
isonmeric formutilized within the f | ae\.dr awn above. Synthesis of
Conpounds of Formula I The conpow Life iyvention may be prepared by
processes known in 15 the art. Suitablg progesses for synthesizing these
conpounds are provided in the exanplg egfer al |y, these conpounds may be
prepared according to the synthesis\gclienes provi ded bel ow. WO 00/ 64900
Schene 1 R3= H5 10 1

Rd

wherein R', R? and R* are as defined above;

and

.-



2 3 a) Lawesson's reagent (a known reaction for nost substitutions) b)
reaction with Me2N-CH(OEt)2 c¢) reaction with hydrazine. 15 our{(%ghgi S

ei ther avail gl gydisem commerci al sources or is synthesi zedpByEpoN

known in the art. 4 20 WD 00/ 64900 Schene 2 R3 is other than H5 R 1 9 R
R4 25 -e 7 25 August 2003 PCTI EP00103394 6 a) Lawesson's reagent (a known
reaction for nost substitutions) 10 d) reaction with R3-CHO, in the
presence of a base preferably piperidine c¢) reaction with hydrazine e)

oxi dation of dihydropyrazole to pyrazole (use of air in DMSO RT- 150" C, or
in wherein, in each of the immediately foregoing formuias, each of R, R%, R® and

R* are as previously defined herein. These intermediates are useful in the
synthesis of compounds of formula .

The compounds disclosed herein and covered by the above formulae may
exhibit tautomerism or structural isomerism. It is intended that the invention
encompasses any tautomeric or structural isomeric form of these compounds, or
mixtures of such forms, and is not limited to any one tautomeric or structural

10 isomeric form utilized within the formulae drawn above.

Synthesis of Compounds of Formula |

The compounds of the invention may be prepared by processes known in
15 the art. Suitable processes for synthesizing these compounds are provided in
the examples. Generally, these compounds may be prepared according to the

synthesis schemes provided below.

-10-



the presence of air and base (Cs2CO31DMF)). 15 WD 00/ 64900 Schene 3 '

Al ternative Schene when Ra is other than H7 5 R 2 7 8 25 /EP%&%%B (@]
5 6 a) Lawess®ooéedoeagent (a known reaction for nost substi e )
reaction with Ra-CHO in the presence of a base preferably

di azabi cycl oundecane or 2,2,6, 6-tetranethyl pi peridine. 10 g) dehydrati on,
by treatnment with weak acid (pyridinium p-toluenesul fonate, pyridinium
acetate etc.) or with chlorotrinmethylsilane in pyridine at ref |ux c)
reaction with hydrazine e) oxidation of dihydropyrazole to pyrazole (use of
air in DMBSO RT-150 C, or in the presence of air and base (Cs2CO21DVF). 15
WO 00/ 64900 Schenme 4 5 Transformatiog gf B4 0r R3 Functional G oups N-6" NH
77 A

R’=H
5
N5 Nt N—Z “NH
‘4§ b hqgﬂ_ﬁ\ c ‘ﬂS==J
—_— ——— ——r
=N R’ =N N— R ==N
/
) R? R? R
R R R
1 2 3 4
10
a) Lawesson's reagent { a known reaction for most substitutions)
b) reaction with MeoN-CH(OEL),
¢) reaction with hydrazine.
15 ,
Compound 1 is either available from commercial sources or is
synthesized by methods known in the ant.
20
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25 August 2003 PCT/ EPOO/ 03394 wherein R' can be any of the options for R
as defined above and, simlarly, R3. <can be any of the opt RS f 206? as
defined abovgg gdélegs everal substitutions may be obtai ned by %@ 394

nodi fication o? eX|st|ng functional groups using known nethods as is
exenplified in schene 4 above. For exanple, when the desired R = NH2,
this substitution may be obtained by reduction of the corresponding nitro
group. Simlarly, when the desired R NHR (where R=-COR 2, -S02 R13, or
-R 9R'), this substitution nay be 15 obtained by reaction of the
corresponding R = NH2 conpound with geh@fiéd halide or anhydride. Wen the

desired R = CONRR' (where R = hydrqgen or |aower alkyl, and R' = | ower
al kyl), this substitution my be o Fi@'t?r nidaction of the correspondi ng
conpound where R =1, with carbon nonoxi de and a primary or secondary

amne in the presence of a palladiumcatalyst. 20 In addition, if R3 in the
starting>material is COREt, standard chem cal nodification may be used to
produce conpounds havi ng the fol | ’lem @g correspongl ng R3 groups: CH2OHy

(reduction); CHQ (Ragti al red i@ CH2NMe 2 cWuét i ve 25 amigat Mo off
the al dehyde) ; FORPOVS, (akkyl ali o of\ the_a,Lc | QeeCra-Spol efd nft i f
t he al dehydq% <o ot 2 ‘ 54900 &

k

H or | ower yl, amnolysis wt the corresponding ani ne HNRR" LR =
H or | ower al kyI yd-R' = H or prRal kyl); MHR (where R=H, v
al kyl or aryl) (Wydrazinolysis eaction with ¥Yydrazine); CN (d&nhydration

\ 5 In the Roregoing schenes, conpound 1 is either
commercially available, for exanple from Sigma, or can bg r jedl |y
6

synt hesi zed by netshods known i n the 5
N /N"‘NH
\&_—;LRS

of the am de CO 2)

a) Lawesson’s reagent {a known reaction for most substitutions)
10 d) reaction with R*-CHO, in the presence of a base preferably piperidine
¢} reaction with hydrazine
e) oxidation of dihydropyrazole to pyrazole (use of airin DMSO RT-150° C, orin
the presence of air and base (Cs,CO«/DMF)).

15
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art. Thus, conpound 2 is prepared fromthe correspondi ng | actam (conpound
1) by the procedure of Sternbach et at., J. Og. Chem 29:3§%ué§%§éé or by
reacti on 1QoMolshoghawesson' s reagent. Conpositi ons/ For nul atecoxs t A
alternative enbodi ment, the present invention is directed to pharnaceutica
conpositions conprising at |east one conpound of forrmula | or a 15 prodrug
thereof, or a pharmaceutically acceptable salt of a conpound of formula

or a prodrug of such conpound. These pharmaceutical conpositions can be
adm nistered orally, for exanple, in the fformof tablets, coated tablets,
dragees, hard or soft gelatin 20 capsdheme 8ol uti ons, enul sions or

suspensi ons. They can al be .adm ni st er I r exanple, in the
form of suppositories, oﬁ‘&g}%ﬁ?g"&?ﬂﬁ WE%P Fﬁ%h@"e&fha}r{ﬁ t he form of

i njection solutions. The pharnaceutical conpositions of the present

i nvention conprising 25 conmpounds of_ fornula 1, prodgugs of such conpgunds,

or the salts theregf ©2may be ‘ttured in a_nkoper d.hat is kno n the
AN} yhal \m xifng, e 'ng,g_.djsin__
:? Qpi g, dra ~-@ J, & A

art, e.g. by

granul ating, , e ing, g ¢ lyop =3
processes. Thesé p maceuti cal greparations mul ated wt
t herapeutical |y fgferig i norganifc yr-rbrganic i ers. Lact o1 n

starch or derivaf {2 ;
as such carriers/Tor tabl ets,E‘%at ed tablets, agees and hard -]
00/ 64900 25 AugBist 2003 PCT/ EPO0O/ 03394 gel atin capsul es. Suptable carriers
for soft gelatin gapsules includg vegetable oilsg waxes ag}zf ats. s

Dependi ng on the nature of the active substance, no carrigrs are generally
required in the case of soft gelatin capsules. Suitablg garriers for the

manuf acture of solutions and syrups arg @, pol yal sN~% 3@cchar ose,
i nvert sugar and gl ucose. Suitabl ri LB i n io e water,
1 R® R —N R?
R =N
)2 "
4
R R
7 6

a) Lawesson's reagent ( a known reaction for most substitutions)
f) reaction with R>-CHO, in the presence of a base preferably
diazabicycloundecane' or 2,2,6,6-tetramethylpiperidine.

10 @) dehydration, by treatment with weak acid (pyridinium p-toluenesulfonate,
pyridinium acetate etc.) or with chiorotrimethylsilane in pyridine at reflux
¢) reaction with hydrazine
e) oxidation of dihydropyrazole to pyrazole (use of air in DMSO RT-150° C, orin
the presence of air and base (CsCOx/DMF).

15
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al cohol s, polyols, glycerine, vegetable oils, phospholipids and
surfactants. Suitable carriers for suppositories are nat ur gk A0 Qe&ﬂgned
oil's, waxes,whabssgnd sem -liquid polyols. 10. The pharmac ,@Ig}i';;gg,g,g‘;
preparations can also contain preserving agents, solubilizing agents,
stabilizing agents, wetting agents, enmul sifying agents, sweetening agents,
coloring agents, flavoring agents, salts for varying the osnotic pressure,
buffers, coating agents or antioxidan&st Thﬁy can al so contain other

t herapeutical ly val uabl e subst ances, g additional active
ingredients 15 other than those of fornula 1. Dosages As nentioned above,
t he conmpounds of fornula_l, prodruygs thereof. . and tQﬁjr salts, and

conposi ti ons cont ai ni ng tHABHOEBAIILFR o HNGHORaliGoMR® 20 treat ment or
control of cell proliferative disorders, in particular oncol ogi cal _
di sorders. These conpounds and fornul ati ons containing said conpounds are
particularly useful in the;?r/ JENt or control of ol iid Mugwrs, such as,
for exanple, breast a oQ_tfunors. 25 A therap fca ef fective

amount of a conpound i cordange with tEis i nuerti-sn_geans” an anount of
conmpound that is eff®ctive o prevent; iate or el i orate synptons of
di sease or prolong the s (vad of the subject being gat ed.

Det erm nati on of a ther ically effective anount within the skill in
the art. 30 -16 25 August/72003 WD 00/64900 PCT/ EPOQ/ 03394 The
therapeutically effectiVe amount or dosage of a conpound of formula | can
vary within wide linmits and will be adjusted to the indiVidual requirenments
in each particular case. In general, in.the case of oral or parenteral

adm nistration to adult humans wei ghing approxi mately 70 Kg, a daily
dosage of absmerelORIgandsampoitherplionniony asrdsfinecpbyve and simdatly.J00 ny to

about 1,000 nm,,s0oul d4DEotions for R® as defined above.

10 Several substitutions may be obtained by chemical modification of existing
functional groups using known methods as is exemplified in scheme 4 above.
For exémple, when the desired R' = NHj, this substitution may be obtained by
reduction of the corresponding nitro group. Similarly, when the desired R'=
NHR’ (where R = -COR™, -SO;R™, or —R™R""), this substitution may be

15 obtained by reaction of the corresponding R' = NH, compound with an acid
halide or anhydride. When the desired R' = CONRR" (where R = hydrogen or
lower alkyl, and R" = lower atkyl), this substitution may be obtained by reaction of
the corresponding compound where R! = {, with carbon monoxide and a primary

or secondary amine in the presence of a paitadium catalyst.

in addition, if R? in the starting material is CO,Et, standard chemica!
modification may be used to produce compounds having the following
corresponding 8° groups: _
CH,OH (reduction); CHO (partial reduction); CHzNMe: (reductive
25 amination of the aldehyde); CH,OMe (alkylation of the alcohol); CH=CH.
(olefination of the aldehyde); CONRR" (where R = H or lower alkyl and R"

-14-



appropriate, although the upper limt may be exceeded when indicated. The
dai ly dosage can be adm nistered as a single dose or in dixgg‘d %ﬁg&g or
for parent qyghoaddpg Ni stration, it nmay be given as continu %ﬂﬁﬁ h. 10
15 Exanpl es The compounds of the present invention may be synthesi zed
according to known techni ques, such as for exanple the general schenes
provi ded above. The followi ng exanples illustrate preferred nethods for

synt hesi zi ng t he onpound nd formul ations of t . ' nt, j In
the foll owing exfn&fngO\f’ﬁ'éaS'Nﬂwaﬁ'P SPS“”B}@\?icﬁéﬁsPﬁgﬁﬁ#%?@ﬁéﬁh\%ﬁt ?)th%
tetramet hyl si | aneg =i M of v RlkyEAd RNE 5 pelived aikyhr CONtNERCHviase iR, cat ed.
Exanpl e 1: Pyrazol es Prepared According.to Scheme_% Za St eé. & Reacti on of
Lact am ( conpound 'ewenaiH qrand) dyarazingbsieneaction Wih bveiaziictAn ( compound
2): 1.1 Conpound @bhydfation bk ihBamifie J®NA)H 25 To a solution of 5.085 g (20
mmol ) of lactam 1l (where Rl = H R2 =F, and R4 = H) in 50 nL of

di met hoxyet hane at 75 C was added 8.9 g (22 mmol) of Lawesson's reagent
(2, 4-bi s(4-met ho =1 3-dlthia: - diLph - el e,
bedersen. B .- TGS poing $efidhely oot i TRAE! BgfmerGalphrasble
Chi m Bel g. , fot 8¥8mpR7fr@dBiyma, At taaddy sprshesized byl mashodo kpevin inthe

| ed 30 and.t d i 10% ' ' J ' 43 Th
Sueous ot dhin R e § Rired et CatRaR o el oty TO°
washed wi th pywicesrocdirecf Stembacthgickious Osqdlhem s20:Pat ¢1964)| drdiyeastinh

concentrated under -17 WO 00/ 64900 25 August 2003 PCT/ EPO0/ 03394 reduced
pr essur el0 ThIth L8WEEROMELLFAECtyst al | i zed from met hyl ene chl ori de-

Soc.

Compositions/Foermulations

In an alternative embodiment, the present invention is directed 1o
pharmaceutical compositions comprising at least one compound of formula i or a
15 prodrug thereof, or a pharmaceutically acceptable salt of a compound of formula

I or a prodrug of such compound.

These pharmaceutical compositions can be administered orally, for
example, in the form of tablets, coated tablets, dragees, hard or soft gelatin
20 capsules, solutions, emulsions or suspensions. They can also be administered
rectally, for example, in the form of suppositories, or parenterally, for example, in

the form of injection solutions.

The pharmaceutical compositions of the present invention comprising

N
L

compounds of formula |, prodrugs of such compounds, or the salis thereof, may
be manufactured in a manner that is known in the art, e.g. by means of
conventional mixing, encapsulating, dissolving, granulating, emultsifying,
entrapping, dragee-making, or lyophilizing processes. These pharmaceutical
preparations can be formulated with therapeuticaliy inert, inorganic or organic
30 carriers. Lactose, corn starch or derivatives thereof, taic, steric acid or its salts

can be used as such carriers for tablets, coated tablets, dragees and hard

-15-



met hanol to give 4.0 g of Conpound Al (thiolactam?2). 'H nm: (DVSO d6, 300
nmHz) 12.56 (s, 1 H NH), 7.10-7.65 (m 8H), 4.59 (s, 2H). 523 aqGQmRpPYNd
A2: R = F, W3omedh = H Conpound A2 was prepared in the sanmpc-haphfRi3sns
descri bed "above for Conpound Al. ' H nnr: (DVMSO d6, 300 nHz) 12.50 (s, 1
H NH), 7.37-7.56 (m 7H), 7.06 (dd, J =3, 9 Hz, 1 H, 4.60 (br s, 2H).
10 Step b: Reaction of thiolactam2 with DMF acetal to form dineth
Iamnomat4|e%der|vt| —HA

solut T on of SIS, SHigpie oty B 400 aREunapsuSaindiias vbegrabif, ™" !
15 10I mL of dﬂsywa%;rawﬁmf Depending ohﬁhé}naajrgcbgm hati\fecnummmt@ dbet hyl .
acetal was stirred at m t ermer.ature for 0 re remove
under reducé‘é”'*ffﬁééesﬁ‘?%er?g% "Pgéfa pRehgESALYS ﬂt"l’ 8@?%@%5 %” éﬁ%l lization"
fr Om hexane'c%?ﬂ'\érfg forQﬁ@i‘:@ér@fﬁﬁM% &k Jﬂ@tl(ﬂ'\%ﬂ@ﬁggg afb ﬁatétq%lyéfﬁt ive 3 where
R =d, R H, as a red solid ( DMSO- d6,

400 ) 510. smci(@'osq ipyert segay age glycose. r&unt@blasame%fqrnﬁuemn are wWatel,qd, J =
3, 9 Hz, 1 @Icoh%l@?o(ﬂisg; egné"% btdBle orl@tpﬁ% gﬂohpﬁ Sand Serfadt H}s’ 3.27 (s,

6H). Step c: Convérsron d| rreth | 'am nome erivative to pyrazol e
4: 25 1.4 Céyicbledcamdersmor suggiositties-ac napm{:ormmdenad oils, waxes, fats and

5-(2-chloro 7- ro- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne To a sol ution
of 0.265 %%ﬂgﬁhﬁ%%%l% 10 nmL of dry nethylene chloride was added ca.

39.8 rricrollters (1.27 mol e) of anhydrous hydrazi ne. The 30 m xture was

stlrred nder atrm re for.85 mn met hyl ene
chl or i deltand wasih RPFHEHEREA PRRRCH edarLrihy GPOE SarDia apraFe.
filtered andonbiisnddures suisleding eguniedwetRicaticnts, @ngiilifify 3g8nsg, of
Conpound -18 WD 00/ 64900 25 August 2003

sweetening agenis, colonng agents, flavoring agents, salts for varying the

osmotic pressure, buffers, coating agents or antioxidants. They can also contain

other therapeutically valuable substances, including additional active ingredients

15  other than those of formula |.

Dosages
As mentioned above, the compounds of formula |, prodrugs thereof, and

their salts, and compositions containing these compounds are useful in the

20 treatment or control of cell proliferative disorders, in particular oncological
disorders. These compounds and formulations containing said compounds are
particularly useful in the treatment or control of solid tumors, such as, for

example, breast and colon tumors.

25 A therapeutically effective amount of a compound in accordance with this
invention means an amount of compound that is effeclive to prevent, alleviate or
ameligrate symptoms of disease or prolong the survival of the subject being
treated. Determination of a therapeutically effective amount is within the skili in
the art.

30
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PCT/ EPOO/ 03394 A4 (pyrazole 4 where R =0, R =Cd, R4 = H as a tan

solid. The analytical sanple, was fil tered t hrough a short I ca
gel, eluti ngvdMo}ﬁlgbn@t hyl acetate, and then recrystallized fp%%ﬁg%%}zabé

acetate. nmp > C. "Hnnr: (DVMSO d6, 400 nHz) 12.07 (s, 1 H NH), 8.03
(s, 1 H NH, 758(s 1H) 57.4-7.5 (m 4H), 7.17 (dd, J =2, 9 Hz, 1
H, 6.79 (d, J = , 6.25 (s, 1 H. The foll ow ng pyrazol es

d 4 d |
STops ac aﬁoﬁrfa%{ffp %ﬁ*%’@uﬁ*ﬁeﬁr WbutigediosBo BFR cbrfiRiind s Hzgld o 110
5- ( 2- chl or opgenyAny within ivide-iyitsoand afithet hfijlistet] thethe idividegiraguirdmats in -
(DVBO- d6, 300 nHz 4 7.6

(m 5 1y, 798 partdaSoseioim SEnpral by tad e 5 Otmlr pprersSy Scrmiialegol, oo

AG: Rl = O o MuithitnafSwei Hind%pfoidmately 70 Kg, a daily dosage of about 10 mg to

5- phenyl - 7- chI oro razol o e% Lyl 4] benzodi aze de, 200
nHz) 7. 97 ( gbout '&9 g, pr framigbouy 288 mg g’-ba'e?Ht 15@90 mg, é@@g@]
%o%oun 4 A7 ﬁ@ﬁg%@ ﬁéhou‘% tHéupﬁeﬁ:mnt@n@;@bé‘@m&ed’e@wh‘én indidAted.2Phd . 7

5- ( 2- f | uor oghibhydagE-asm tt&adrpw&ﬁ@mdo@%aﬁlr{gie ﬂ?%ﬁk@cﬁ"ﬂﬂ@%ﬁﬁ@ﬁs nrmh

(m 2r). 7, BAERgy %m%@mét o oyt ch?tm%oﬁmf%sﬁ? 0 25 1.8
Oolrrg)ognghib\grol? rzazol o[ 3 4][1 4] be:zH g '5H(2 i ::)I(i/glc}o(rjgphe
2%.09 (é? 1 H, IOKIH) 8. 05,(5 1 H, NH%S%—I—?; 1 |—|)anT -7.(56 (s, 1 ZIEB)O r7r1-|25)2

(H;i é " ;éo( gz 1 We c&nﬁb%uﬁds othhe ﬁ@géiﬂjnﬂergboﬂz rﬁa;tae(@dthegized 2cc@rdingloHz, 1
, = , _-19 2 t 2003
WO 00/ 64900k|:ﬂ@3ﬂ';'I mmcwggauof a5 @S@é@mwﬁ e Q%E'eia&ﬁc%%s Rfov! u%us ‘R4 = H

The following exampies illustrate preferred methods for synthesizing the

compounds and formulations of the present invention.

15
In the following examples the NMR data is provided in ppm relative to
tetramethylsilane, in the solvent and spectrometer frequency as indicated.
Exampie 1: Pyrazoles Prepared According to Scheme 1
20

Step a: Reaction of Lactam {compound 1) with Lawesson’s Reagent
to form Thiolactam (compound 2):

1.1 Compound At: R'=H R®=F,R*=H

25 To a solution of 5.085 g (20 mmol) of lactam 1 (where R’ = H, R® =F, and
R* = H) in 50 mL of dimethoxyethane at 75 °C was added 8.9 g {22 mmol) of
Lawesson's reagent (2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-
disulfide: Pedersen, B. S.; Scheibye, S.; Nilsson, N. H.; Lawesson, S.-O., Bull.
Soc. Chim. Belg., 1978, 87:223.)." The mixture was stirred for 30 minutes, cooled

30 and then poured into 10% sodium bicarbonate solution (aq.). The agueous
mixture was extracted with methylene chloride, and the extracts washed with
water, dried over anhydrous sodium sulfate, filtered and concentrated under

-17-



5- phenyl -pyrazol o[ 3,4][1, 4] benzodi azepine 'H nnr: (DVBO d6, 300 nHz) 12. 04
(s, 1 H, 7.77 (s, 1 H), 758(3, 1 H, 7.32-7.47 (m 5H) , 29 Agdudt9bg3 J

2, 8 Hz, 1 "Woo@m%%o(d J 8 Hz, 1 H, 6.76 (d, J = 8 Hz, 1%1%0;0@9
(dd, J = 1,8 Hz, H)llOOorrpoundAlOR':H,RZ:F,RB:H R4:H
5-(2-fl uorophenyl) pyrazol o[ 3, 4] [ 1, 4] benzodi azepine 'H nnr: (DVSO d6, 200
mHz) 12.00 (s, 1 H NH), 7.79 (s, 1 Hy, 7.32-7.56 (m 3H), 10 7.00-7.32 (m
iH)Hj 617?1(&%%@%]5”@ ‘H%Qére%icgf %Méjqfistggzlgdfﬁ}m%émﬁgﬁg cﬁi%ridg- - ez,
S5-(2-fl UOFOﬁﬁ@ﬂﬂMhbHBd“\bémrcpng%ﬁmaﬁﬁﬁﬁ tﬂwl%]:ia@rmpdl azepI ne 15 "H nnr:

DVBO- d6, 2Q0 ntiz) 12 10
(7 18- 7. 39 (nﬁm)( (SOQ pjiz) gg@é (§rﬂH 1NPH)71@ 565((’Br8'd) 4%9?5;?2@
H. 1.12 Conpound A12 R' CH30, R = O, = H R4 =H

5- (2-chl or ophenyl) - 7- net hoxy pyrqzol OL‘% 43145[1 4] benzodi azepine 20 'H nnr:
(DVBO-d65 20062 ompogod(A2: 1HR NHF, <H60 (m 5H), 6.81 (d, J 8 Hz, 1
H, 6.75 (d, J _éorhg?x_.lr?qgkw% §%2%§eq_ﬂ| th satfe Hadrier ad'dbscrbetPatidaRgHNd

Al3: P ' = N2,
5-(2-fl uoro;ﬁm'npbmnd’#\ml Hﬂwrpy(DMSIO}ﬁB 233q HE) b262 ¢sli H, )N Z.372B.56 mnT :

O Ve, 1k, s a5 B e g2 e o) 5L o ke, 1% i1

Oorrpound A14 R CHBSoz R == H RBR=H R4 =H
5- phenyl - 7- met hanesul fony| -pyrazol g[ 3, 4] 4] benz |aze| ne -20 WO 00/ 64900
25 Augudf 2003 FREPEPOO/ 0REREtion of thiolariam2in gegial N18 (s, 1H,

NH), 8.54 (s, 1H, NH), 7.7 lamigor 393764(3 1 H, 7.43
(m 5H), 7.14 (d, J =2, H, 1 H, 7.06 (d, J =9 H, 1H, 3.01 (s, 3H.

1.3 Compound A3: R'=CI,R*=ClLR'=H
A solution of 0.899 g (3.1 mmol) of thiolactam 2 (R' = Cl, R® = Cl, R* = H),

15 10 mL of dry tetrahydrofuran and 10 mL of dimethylformamide diethyl acetal was

stirred at room temperature for 2 hours. Volatiles were removed under reduced

pressure leaving a red-orange solid residue. Crystallization from hexane-ethyl

acetate gave 0.716 g of Compound A3 (derivative 3 where R' = Cl, R¥=CI, R* =

H), as a red solid, mp 196-198 °C. H nmr: (DMSO-d6, 400 mHz) 10.21 (s, 1H),
20 7.84 (s, 1H), 7.43-7.56 (m, 4H), 7.32 (dd, J = 3, 9 Hz, 1H), 7.00 (d, J = 9 Hz, 1H),

6.60 (d, J =3 Hz, 1H), 3.27 (s, 6H).

Step ¢: Conversion of dimethylaminomethylene derivative 3 1o
pyrazole 4:

1.4 Compound A4: R'=ClR*=CLR*=R*=H
5-(2-chlorophenyl)-7-chloro-pyrazoio[3,4]{1,4]benzodiazepine
To a solution of 0.265 g (0.71 mmo}) in 10 mL of dry methylene chloride
was added ca. 39.8 microliters (1.27 mmole) of anhydrous hydrazine. The
30  mixture was stirred under an argon atmosphefe for 85 min., then taken up in
methylene chloride and washed with water, dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure to give 0.218 g of Compound
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5 1.15 Compound A15: R = CN, RR = F, RB=H R4 =H

5-(2-fl uorophenyl)-7- cyano pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne E}%

( DVBO- d6, 30@%36‘7&9 42.16 (s, 1 H NH), 8.63 (s, 1 H NH, 71335;95 0%;{?3%0%
7.4-7.58 ( 7.2-7.37 (m 2H), 6.82 (dd, J 2,8 Hz, , 6.78 (s, 1
Hy. 10 1.16 Conpound Al6: Ft' = N2, R2 = H R3 HR4=H

5- phenyl - 7-ni tro-pyrazol o[ 3, 4] [ 1, 4] benzod| azepl ne 'Hnnr: (DMSO d6, 400

??Z) 11§|) 197(/“?,&5(::]7&'?52‘5%4‘8?&’9% @Q'%E‘gw‘ g ‘gqﬂd% fgglg”%g'"c%u:% Ai?62

Al @E%vaﬁtereb",threégh-a lhort bed of silica gel, eluting with ethyl acetate
5-(2- t(fI uororre hyl ph en¥ &7 nrtro- yrazol o[ 3,4 b;], 4] benzodi azepine 'H
nnr: ( DVBO- d@nd HEm respypial eﬂzfrqr%ethy acefglp, M 1 C.1H, NH), 7.45-7.9 (m

?:EDQ CH; ng ( 81%"%(0@%%%0%Hz)91ﬁ7 sl 1H) NH308.6318 Gomma) misad:1Hg,

5- pheny!| -57- canbaBEIhdx), Py7dddl bf 3, AHz11H), B 6l &2 pzndH). 625845 1H{bVso- ds,
300 mHz) 12.15 (s, 1 H NH), 8.42 (s, 1 H NH), 7.78 (dd, J = 2,9 Hz, 1

H, 7.62 (s, 1 H, 7.35-7.45 (m 5 H, 7.29 (d, J =2 H, 1 H, 6.93 (d, J
9 Hz, 1 H), 3.66 {he folwin@pyrazdiés @ompound 4pg@re Freparad inREcergangrawith 1, R4

= H 5-(2-fl uorophenyl 7-10d zol o[ 3 1, 4] benzodi azepine 1 H nnr:
(DVBO- d6, 30%FHam§ 189 d%ﬁ%‘%smg’eﬁgﬁ/"%?ﬁ’ ‘%"%’1’% 1H N, 7.58 (s, 1 H),

7.4-7.55 (m 3H), 7.19-7.35 (m 2H), 6.76 (s, 1 H), 6.62 (d, J = 8Hz, 1 H).
30 1.20 Compound A20: R = COREt, R} = F B3 = H R4 =H -21 VD 00/ 64900 25
August 2003 1.5CT/ EPom®@aBbA5: H =NO2, R*=CL R =H,R"=

5-(2-fluoro zodlaze ine 'Hnnr:
CINeD 46, 383‘?%%*%0%5'9%&”)%“% Ryis 2y “3@%@'&%?% 26> (d._J =8
'H nmr: (DMSO-d6, 300 mHz) 9.16 (s, 1H, NH) 7.90 (dd, J=2, 8 Hz, 1 ), 7 4-
7.6 (m, 5 H), 7.08 (d, J =2 Hz, 1H), 6.75 (d, = 8 Hz, 1H).

15 1.6 CompoundA8: R'=CLR?*=H,R*=H,R'=H
5—pheny!-?l-chloro-pyrazolo[S,4][1 ,Albenzodiazepine
'H nmr: (DMSO-d8, 200 mHz) 7.97 (s, 1H, NH), 7.62 (s, 1H), 7.35-7.60 (m, 5H),
7.29 (dd, J = 2, 9 Hz, 1H), 6.93 (d, J = @ Hz, 1H), 6.60 (d, J = 2 Hz, 1H).

20 1.7 Compound A7: R'=C,R*=F R’=H,R'=H
5-(2-flucrophenyl)-7-chioro-pyrazolo[3,4]{ 1 ,4]benzodiazepine
'H nmr: (DMSO-d8, 400 mHz) 12.10 (s, 1H, NH), 8.01 (s, 1H), 7.60 (s, 1H), 7.5
(m, 2H), 7.18-7.33 (m, 3H), 6.83 (d, J = 8 Hz, 1H), 8.47 (s, 1H).

1.8 Compound A8: R'=CIL,R*=CLR’=H,R'=Cl

5-(2,4-dichloropheny!)-7-chloro-pyrazoiof3,4][1 /Albenzodiazepine

"H nmr: (DMSO-d6, 400 mHz) 12.09 (s, 1H, NH), 8.05 (s, 1H, NH), 7.68 (s, 1H),

7.56 (s, 1H), 7.52 (d, J = 10 Hz, 1H), 7.48 (d, J = 10 Hz, 1H), 7.19(dd, J =2, 9
30 Hz, 1H), 6.78 (d, J = 9 Hz, TH), 6.27 (d, J = 2 Hz, 1H).
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Hz, 1 H, 7.57 (s, 1 H, 7.4-7.5 (m 2H), 7.18-7.35 (m 2H), 7.14 (s, 1 H),
6.80 (d, J =8 Hz, 1H), 4.15 (q, J =6 Hz, 2H), 1.17 (t, Josafati& o085 -
1.21 CompoungoAddie® = H R2 = O, R3 = H, R4 = H PCT/ER00/03394
5-(2-chl orophenyl ) -pyrazol o[ 3, 4] [ 1, 4] benzodi azepine 'H nm: (DVSO d6, 300
mHz) 11.95 (s, | H), 8.40 (s, lH), 7.84 (s, lH), 753(s, 1 H), 7.38-7.48
(m 4H), 709(t,J 8Hzl H)y, 6.78 (d, J: 1 H, 6.61 (t, J =38
10 Hz, 1 H), 6.34 (d, J = rsion of Thiolactam 2
to Substltut%% I%H"é&‘?)‘i"éd rn @ %gﬁée I_Slcﬁ@ 2 and 3 15 2.1
Conpound Bl:g EJ@%Z beﬁaoaiafz_’emmér oI yl, RA = H Schene .2

3-(2- pyrroly -chIo nitro- yrazolo 4] plne
A nixture of E(DUIS(C%C’ %tﬂ%%@et 7018, {ﬁ)\g?éel 1?—82%%81:5&%

pyrrol yl, 4@ 5#9? %)?c?tlfl‘lé@lﬂlﬁ‘mll? 62 RVUV-DBQ-'@#‘PWQ%G(H%W@HZ PHE83 g

(4.5 m- noI) eridiné and 10 nL of di net hoxyet hane was
stirred undes.672dd, &= i@&H2,dM)2 hours. The mixture was taken up in ethyl
acetate, and washed successively with 0.1 Msulfuric acid, water and then
brine, dried over anhydrous sodiumsulfate, fil ter ed and concentrat ed
under reduceflipr esatipéund Ad0: coRt edhdrfcE EgF6I=eIHi R*5has isolated by silica

gel chromato ra hy el ution ne/ e acetate (1:1)) as a red
solid (0. 30 Bé’ EM@%‘H?[E‘HH "Xflgﬁazﬁﬁ@% eBBSstep. O efin 5 (0.309 g)
was di ssol Veﬁh hﬁlrf(owls@dedm@mﬁd) U0 @ I8 NHIY 7VERG, aH1), TW3RH .32 (16, 8H).( 2. 2
mol ) of hydrazi ne under an argon at rmsghere Afte O\IH ge m Xt ure
was t aked up? Of-7ethi. Hde PeBldad & Qhien ). QiBtdsdiv I"EZ ) hOR8(Er zi’)ri
brine, dried HOVAH). anhydrous sodium sul fate, filtered and.concentrated under

reduced pressure To give a mixture of dihydropyrazoles 6 (0.296 g). The
m xture 30 of 6 was dissolved in dinethyl sulfoxide and heated in the

presence of fQr. oUrs,pLo agen p in ethyl acetate,
and washed s céegé?mégggdﬁg”\?\o ol 4%0 gS Augﬁst 2003
5-(2-fiuorophenyl)-7-fluoro-pyrazolo[3,4][1,4]benzodiazepine
15 'H nmr (DMSO-d6, 200 mHz) 12.10 (s, 1H, NH), 7.85 (s, 1H), 7.4-7.7 {m, 3H),
7.18-7.39 (rh, 2H), 7.05 (m, 1H), 6.86 {m, 1H), 6.26 (br d, J = 8 Hz, 1H).

1.12 Compound A12: R'=CH0, R®=Cl, R®=H, R*=H
5-(2-chlorophenyl)-7-methoxy-pyrazolo[3,4]{1,4]benzodiazepine

20 *H nmr: (DMSO-d6, 200 mHz) 12.00 (s, 1H, NH), 7.35-7.60 (m, 5H), 6.81 (d, J =
8 Hz, 1H), 6.75 (d, J = 8 Hz, 1H), 5.89 (s, 1H), 3.46 (s, 3H).

113 Compound A13: R'=NO; R®=F, R°=H,R*=H
5-(2-flucrophenyl)-7-nitro-pyrazolo[3,41{1,4]benzodiazepine

25 'H nmr: (DMSO-d6, 300 mHz) 12.14 (s, 1H, NH), 9.06 (s, 1H, NH), 7.89 (dd, J =
2, 9 Hz, 1H), 7.55 (s, 1H), 7.4-7.5 (m, 2H), 6.76 (d, =8 Hz, 1H).

1.14 Compound A14: R'=CHsSOz, R®=H,R*=H, R*=H
5-phenyl-7-methanesulfonyi-pyrazolo[3,4][ 1 ,4]benzodiazepine
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PCT/ EPOO/ 03394 with water and then brine. The extract was dried over

anhydrous sodiumsulfate, filtered and concentrated under ﬁgg 2003
pressure. qﬁ lgﬁ%b(:t Conpound Bl, 7 was purified by silipeg ,03394
chr omat ogr ap 9 % ution with hexane-ethyl acetate 25175). 5 '

(DMSO-d6, 300 nmHz) 12.12 (s, 1 H, NH), 10.39 (s, 1 H NH), 9.07(5, 1 H
NH), 7.96 (dd, J—2 8 Hz, 1 H), 7.4-7.65 (m 4H), 7.15 (d, J = 2 Hz,

, 6.90 79 (d, J 6. 4 J =
I;)Hz 1 H)(SZ Honrpg Mﬁ%‘dﬁ(zmwm"z)ﬂ@)ﬂa(ﬁ?& N, 8F§4 &S&H%ﬁm) ﬁ%i(%ﬁ(QScherre
10 3-car boethexys 5274l @r ﬂgf“mﬁ'(}" ?31—?'1"1@-(@%:@-20%( BHAl1.064d, J =9 Hz,

benzod| azepine A'm xture o mml) of thiolactam2 (R = NO2; R2
a), 6 ni 1H) 3915808WbI uti on of ethyl glyoxylate in toluene, 4.5 nmL (31
mml) of di azabi cycl oundecane and 100 nL of di net hoxyethane was stirred
under an argon atnosphere for 30 m nutes at room.tenperature. The m xture
was 15 a6i dlﬁnﬁd mmpoﬁndmﬂﬁM HR'SOCN Bgtqlé,dﬁevd!'wFHFHt hyl acetate. The

conbined e ied over 0 | fate, filtered, and
concentrate déﬁy%r? %%’8?06}%1@2 ‘Qﬁ%l';# 8 was obtained as a
m xture of ‘eh ﬂn‘ai' Dmsrem 660 fmiHy) 1byieds) 1idANEGRIS. e&(am&t dMHRFBe {selitl)i on

w t h hexane- eth ac 40 ur ) of

al dol adduct’ é PR Hn )étﬁ)gg (T%)BH%LGQ%E%VIH%IS% 41rl|_§ g@%ﬁk‘?ﬂ nmol )
of chiorotrinethylsilane was stl rred for 10 minutes at roomtenperature
and then heated at 120 C for 1.5 hours.,The _Jn xt %{@ was cool ed, taken up

in 1L ofethyf &@T‘E’Plénﬁrﬂ)‘ﬁﬂfas'ﬁeﬁ%geséﬁ\}%ly*'b Wi fh water and bri ne,
and the ethyd ﬁ&@l%tl‘?itrba%ﬁézoﬂisﬁ 19 nzé‘:ﬂlQi’éHu%‘s sodi um .sul fate. After
B eVaporation o

filtration an | es under reduced'_ﬁressure the crude
resi due was 11I-|h|trler(&ﬂﬂ$®fdm§ﬁ0mﬁia)d§1@e(ls 11| NH) 5003, H Hhd¥Ah & Q3 fp, Jset at e

ot a1 hed above i bR o TRER BB Tk S s L T WL 06
(21.6 mmol ) of anhydrous hydrazine
15 1.17 Compound A17: R'=NO, R*=CF3; R*=H,R*=H
5-(2-triflucromethylphenyl)-7-nitro-pyrazolo[3,4]{ 1,4]benzodiazepine
'H nmr: (DMSO-d8, 300 mHz) 12.12 (s, 1H, NH), 8.18 (s, 1H, NH), 7.45-7.9 (m,

6H), 7.00 (s, 1H), .71 (d, J = 9 Hz, 1H).

| ==

20 1.18 Compound A18: R'=CO.CH; R°=H,R*=H,R*=H
5-phenyl-7-carbomethoxy-pyrazolo[3,4]{1,4]benzodiazepine
*H nmr: (DMSO-d6, 300 mHz) 12.15 (s, 1H, NH), 8.42 (s, 1H, NH), 7.78 (dd, J =
2,9 Hz, 1H), 7.62 (s, 1H), 7.35-7.45 (m, 5 H), 7.29 (d, J = 2 Hz, 1H), 6.93(d, J =
9 Hz, 1H), 3.66 (s, 3H).

25
1.19 Compound A19: R'=1,R*=F,R*=H,R*'=H
5-(2-fluorophenyl)-7-iodo-pyrazolo[3,4][ 1,4]benzodiazepine
1M nmr: (DMSO-d8, 300 mHz) 12.09 (s, 1H, NH), 7.99 (s, 1H, NH), 7.58 (s, 1H),
7.4-7.55 (m, 3H), 7.19-7.35 (m, 2H), 6.76 (s, 1H), 6.62 (d, J = 8Hz, 1H).
30

1.20 Compound A20: R'=CO.Et, R*=F, R*=H,R*=H
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-23 25 August 2003 WD 00/64900 PCT/ EPOO/ 03394 for 30 m n.

di chl or onet hwaoedbe conbi ned ext racts were dried over anh

then partitioned between water, and the aqueous phase ext r%y\gg é%bgf’

sul f at e,

whi ch contained a m xture of dihydropyrazoles 6, was dissolved in 5 50 nL
of di net hyl sul foxi de and heated at 130 C i n the presence of air for 3

The r?ecfa{tﬁ&gpiﬁ%{ﬁﬁ)w -Eartidat 5‘]&1‘9%5&?128&@%& peetate and

ydr ous sodi um

hour s.
washed wt

filtered and concentrated under reduced pressure. The residue,

organi c ver an

The m xture was

sul fate, fil'tHasrad (me-dsnmtm-daz)etﬂ Qad&rTH.d“dH);@dSQJ(%si#brw*) T2 (sk dhEt was
i solated b 1 r e a
(301 60) 1o’ dF% i 5a0 G B PR SRy AP, TR AP Yo B oy
R4 = H. 1 HgHz 1GIMSG (6.J 460a4t)), 13188, {6 Bz/BH).9. 15 (s, 1 H), 8.02
(dd, J =2, 9 Hz, 1 H), 7.46-7.55 (m 4H), 7.18 (d, J = 2 Hz, 1 H), 6.89
(d, J =9 Hz, 1 H, 4.25 (g, J = 7 H, 2H), 1,27 (t, J =7 Hz, 3H). 15 The
foll owi ng pyfazolcsmpsm@aLAd 7R \AE{-HGREI’:E@[aHéd: Hnﬂ‘hgcp-pr schenme 2

or 3 as described above: 2.3 Oon;ound B3: R N2, R2
H (Scheme 2)5- (2-chlorophenyl)-pyrazolo]

dance with

A1 4]benzodtazep|ne

d, R3 = CH3, R4

3-net hyl - 5- (1 I r ra d 20 '
- (B0 dE TGN Oy A0E A B REMR g Als S RERAR AR IR, Ba, o
= 2, 9 Hz, tH)Hy,3877.38{m, 8H) (m94H)J $i¢51(l-dj, 6.F8d2J H8H2z, Hy), 668168 =8 J =
9 Hz, ound B4: Rl = N2, R2:CI,R3 CH2CH3,
2 Q:helﬂé 13—5 63 @1 = enZ, {7

3-et hyl - 5- (2- chlorophenyl) 7-nitro- pyrazolo[3 4][1 4]benzod|azep|ne " H
nnr: (DWVBSO d6, 300 .91 1.H . 9. 05 ( .85 (dd, J
= 2, 8 Hz,.1 H, 7.2%¥ 71(d J =
8 Hz, 1 H), 241(q : 2 ; 2Ll sl 43" 30 2.5
Conmpound B5: R1 = N2, R2 = Cl, R3 = CH2CH2Ph, R4 = H (Scherre 2)

i5 2.1 Compound B1:
3-(2-pyrrolyl}-5-(2-chlorophenyl}-7-nitro-pyrazolo[3,4]{1,4]Jbenzodiazepine

A mixture of 0.995 g (3 mmol) of thiolactam 2 (R" = NO,, R®=Cl, R® = 2-

pyrrolyl, R* = H), 0.571 g (6 mmol) of pyrrole-2-carboxaldehyde, 0.383 g (4.5

R' = NO,, R? = Cl, R® = 2-pyrrolyl, R* = H; Scheme 2

m 0l) {Aldrich) of piperidine and 10 mL of dimethoxyethane was stirred under

20 a:3onfor 2 hours. The mixture was taken up in ethyl acetate, and washed

successively with 0.1 M sulfuric acid, water and then brine, dried over anhydrous

sodium sulfate, filtered and concentrated under reduced pressure. The

corresponding olefin 5 was isolated by silica gel chromatography (elution with

hexane/ethyi acetate (1:1)) as a red solid {0.309 g) and used directly in the next

25 step. Olefin 5 (0.309 g) was dissolved in 6 mL of dimethyl sulfoxide and reacted

with 72.5 mg (2.2 mmol) of hydrazine under an argon atmosphere. After 20 min,

‘the mixture was taken up in ethyl acetate and washed successively with water

and brihé, dried over anhydrous sodium sulfate, filtered and concentrated under

reduced pressure to give a mixture of dihydropyrazoles 6 (0.296 g). The mixture

30 of 6 was dissolved in dimethyl sulfoxide and heated in the presence of air at

130°C for 2 hours, cooled, taken up in ethyl acetate, and wash_ed successively

20



-24 25 August 2003 WD 00/ 64900 PCT/ EPOO/ 03394

3- (2-phenyl et hyl) - 5-(2-chl orophenyl ) - 7-ni tro-pyrazol o[ 3, 4] [ 2003
benzodi azegbggw '9'110“ (DMSO-d6, 200 nHz) 11.95 (s, 1 H N mam%%g 1 H-
NH), 7.82 Y S 8 Hz, 1 H), 7.05-7.60 (m 1 OH), 6.70 (d, P8 b,
1H, 2.82 (m 2H), 2.64 (m 2H). 5 2.6 Conpound B6: RL = N2, R2 = d, R3
=i-Pr, R4 = H (Schenme 2)

3-(1- nethylethyl) 5-(2- chlorophenyl -7-nitro-pyrazolo[3,4][1 4

benzodi azep‘('ﬁ‘é"ate[—ﬁﬂérf GCtrHLﬁ?) d’ief%% ?‘g‘yhid"lgéqqm ¢S (s, 1
H NH)6 74%‘ﬁefe@dand3mnce%tra%lfib'§ndér r@huce?d §@s§ur@5 ‘(_Hi@ pl%H).:ct Coﬂ"FbO(Jdci ?i(d JHZ,
9 Hz’ 6H) . 72was paifisUipyisitia gl cmomatompl&y Eeluim wﬂ@hsxafnrethylﬁqe%ﬁene )
3- et hyI g%égl uor ophenyl ) - pyrazol o[ 3, 4] [ 1, 4) benzodi azepi ne-7-carbonitrile
"H nnr: 4o, 300 nHz) 12.05 (s, 1H, NH),855(s 1HN,745(m
3H), 1557 B rirm; (DMSO-857800 thH2) 12.82 K, 1H, W),,163391$(§H NH}WS.0D(03H; s,

5 Comanyt el o i Bl 705 8,108 8, G Bbo o

benzodi azenlmeslegl(arm & BixBOHY&6.48 <) 1%125122{@8:(3—12 J]Hai, NH), 9.08 (s, 1
H, 7.85 (d, J =9 Hz, 20 1 H), 7.40-7.56 (m 4H), 7.16-7.34 (m 5H), 7.06
(br s, 1 H, 6.71 (d, J =9 Hz, 1 H), 3.71 (s, 2H. 2.9 Conpound BS: R =

CCREt, R2 zf SompbliRd E!%Rﬂ HNCHC FBRRC2R® = CO.EY, R* = H; Scheme 3
3- nethyl 5-(2- quoropheny )-7- carboethoxy pyr azol %3 4]k 4J benzodi azepi ne
25 1 Hn: 3 (:@b@@@gy-ss(@ecwhfmyw figo-pyragplo[g engoqigzepiesg (qd, J =

(Zd 9JHZ o HZ 1”\-5"%8“% %éf;é?ﬁ%@ Tn?ol)}értﬂl F§ﬂ?€l2 '@ﬁ)z Nb ﬁ:':({:t %1rgil(t 6. 34:
7 Hz, 3H). &. a]ﬁDE&mpﬂnondafBltl@l giroxylak® in tolne, €IS ml;as}: ngngb), ) - pyrazol yl ,
Ra H 30 (GS aza :cyc@unﬂ%éane and 100 mi. of dimethoxyethane was stirred under an

argon atmosphere for 30 minutes at room temperature. The mixiure was

15 acidified with 0.005 M H>SOy4, extracted with ethyl acetate. The combined

extracts were dried over anhydrous sodium sulfate, filtered, and concentrated

under reduced pressure. The aldol adduct 8 was obtained as a mixture of

diastereomers (5.6 g) by silica gel chromatography (elution with hexane-ethyl

acetate 60/40).

A mixture of 4.7 g (10.8 mmol) of aldol adduct 8 obtained above, 100 mL
of pyridine and 6.9 mL {54.4 mmol) of chlorotrimethylsilane was stirred for 10
minutes at room temperature and then heated at 120 °C for 1.5 hours. The
mixture was cooled, taken up in 1 L of ethy! acetate and washed successively
25  with water and brine, and the ethyl acetate layer dried over anhydrous sodium
sulfate. After filtration and evaporation of volatiles under reduced pressure, the
crude residue was filtered through silica gel, eluting with hexane-ethyl acetate

(1:1), to give 4.3 g of olefin 5.

30 - A solution of 4.3 g of olefin 5, obtained above, in 210 mL of
dichloromethane, was stirred with 0.68 mL (21.6 mmol} of anhydrous hydrazine

.23-
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3- (4- et hyl pyrazol - 5-yi ) - 5- (2- chi or ophenyl ) - 7-ni tro- pyrazol of A, stit]zoﬁ
benzodi azepi rwoh’o,mg (DMSO-d6, 400 nHz) 12.58 (s, 1 H), 00/03368 ,
8.75 (br s, 1H), 7.95 (d, J =8 Hz, 1 H), 74276(m5H) 7.12 (s, 1 H,
6.81 (d, J 8 Hz, lH) 2.32 (s, 53H) 2.11 Conpound Bll: R = NO2: R2 =
c, R3:CI—|2|Pr R4 = H (Schene 2)

3, 2oty SN N 2 S S i b s BB b et oo,
g ?Z (gd JJ_ gase Qxli-ﬁctec’l(wzlth dﬁhig%rﬂetﬁaﬁg E’Ehecéhﬂ)me? e&g'a(:tﬂ; w%‘reflr%dﬁeri H), .
0. .88 Ed’ J = aﬂh%f’wﬁﬁ)%“ﬁ‘ i'%?%‘%nfﬂtﬁj‘ﬁ@aB;de"“??“%Q‘?\ﬁwh‘?ﬁfzz‘ggﬂ‘@d pregsuecrs. H)R’4

= H (Scheme 3he residue, which contamed a mixture of dihydropyrazoles 6, was dissoived in
3-trifluoromethyl-5-(2-chlorophenyl)-7-nitro- Ryrazol of 3, 4][1 4]

benzodi az8pi 9 Mb of dimetpylsuiexisaanibentes atdGe FHp)thepirseperiof airfor8 9 1z, 1

|C_J|)o ’rrp(7)u ﬁ q [£ B?B HByrd H?he rezacgén (ﬁgu?e %s '&ole?h?ag(géﬁ:ﬁ in ethﬁa&'gtatelarﬁ)e v#ggh%? 20

3-(1-thiazol yvnjnsatez The orm!ayey was miuned@v@waimr@{@odjt[m su]fate ft!tered

b di 1

benzod! 42601 i ol ol HEE! By Britife “tn b g oo bySlisal /0 _
2 Hz 1 H) @eVéhrochatdgrapBy, diztinglwith heZane2ethyl Amipie40f6B]lib: gtk 0B58R@Of R2 =

3 (4 imid zolrasﬂdazmrialza%ﬁ%or&\gp?egl h&[ﬁ:}]n PQ‘QEEIIPHZOHB[?: 4] 1, 4]

benzodi azepi Ag nmr: kD mmoaép&@@nd& 14088 (512 H), 1R 183, (1%), 8.0B)dd, l&%%(m 1 H),
907(s 1 H., 1.44- 63(m

aiy. Y55t O, 7ps AL il 4. 518 W2 15)1@89&37%—@9 23052k 6% 4
- 26 7 Hz, 2H), 1,27 {t, J = 7 Hz, 3H).

15 The following pyrazoles (compound 7) were prepared in accordance with

scheme 2 or 3 as described above:

2.3 Compound B3: R'=NO;, R®=Cl, R®=CH; R*=H (Scheme 2)
3-methyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4]1,4]benzodiazepine

20  'Hnmr: (DMSO-d6, 300 mHz) 11.85 (s, 1H, NH), 9.04 (s, 1H, NH), 7.83 (dd, J =
2, 9 Hz, 1H), 7.39-7.52 (m, 4H), 7.05 (d, J = 2 Hz, 1H), 6.69 (d, J = 9 Hz, 1H),
1.98 (s, 3H).

24 Compound B4: R'=NO, R®=Cl, R®= CH,CHs, R* = H (Scheme 2)
3-ethyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine

'H nmr: (DMSO-d6, 300 mHz) 11.91 (s, 1H, NH}, 9.05 (s, 1H, NH), 7.85 (dd, d =
2,8 Hz, 1H), 7.35-7.58 (m, 4H), 7.04 (d, J = 2 Hz, 1H), 6.71 (d, J = 8 Hz, 1H),
2.41(q,J =7 Hz, 2H), 1.06 (t, J = 7 Hz, 3H).

2=
Lh

30 25 CompoundBS: R'=NO, R?=Cl, R®=CH,CH.Ph, R* = H (Scheme
2)
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WD 00/ 64900 25 August 2003 PCT/ EP0O0/ 03394 2.15 Conpound B15: R = N2, R2
=0, R3 = 2-pyrazolyl, R4 = H (Schene 2) August 2003
3-(2-pyrazol yi)-5-(2-chl orophenyl)-7-nitro-pyrazolo[3,4][1 }

benzodi azepi"ﬁéoﬂéﬁﬁf: (DVBO-d6, 300 mHz) 13.11 (s, 1 15.% FrRY T
9.12 (s, 1 H, 7.93(d, 5J =9 Hz, 1 H, 7.76 (s, 1 H, 7.39-7.60 (m
4H), 7.11 (s, 1 H, 6.78 (d, J =9 Hz, 1 H, 6.59 (s, 1 H. 2.16 Conpound
Bl6: R = N2, R2 = d, R3:3-pyrazol?ll, R4:H%She 2%_10 .

3- ( 3- pyr azol3:(3-phengetnl)drthlpsppiemdnl PRz &ﬁ%;‘ﬁ?ﬁ@? giazepine

benzodi azepi ! ~_ . 5 =1 ,
0. 13 (Is, le'ﬁél',em}‘.f%@”%‘:’o@é??%@@%), ﬁ*?@%gg*?“eg‘:ﬁ Ogiﬁ’ﬁ%l% (%s?zl&d%l, 6.H)78
(d, J = 9 Hz2, 8HE) 1HR 7105-CHEDeur@HR1&.70 ([, = Rz, 1HR 282(m, 2H).2-64(Rk) CH2Me,
R4 = H 15 (Sghene 2)
3-(1- et hyl pyl)-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3,4][1, 4]
benzodi azepine ' Hnnr: (DMSO-d6, 300 mHz) 11.90 (s, 1 H), 9.04 (s, 1 H),
7.85 (dd, J = 2, Hz, 1 7.38-7.,R5 Ak, 7., 0 = 1 ,
6. 72 Ed, J 28 Hz(,Q'O'I‘HQ)U,“ngEB (% ='¥8H)F,£2r%%?s Gt 4@1.‘%%“?@,%3 L9 He,
3H), 0.79 (ts-glm‘etﬁylbmmyl)%ﬂzz-c%ro%héﬁylwmwmaﬂim,4311,4? béegpdi2epin€l , R3 =
CH3, R4 = Hé{che_me 2% N _
3- et hyl - 5- (‘F BRIGEIARENYE,) 302 MERh bl POdsr H3NE) 8:08 114 NBnZ284i'Q9epFne ' H
nnr: ( DMBO- d§,q gQO . 17(d 7 3 w4 %)] =@ AZ (ehd, J =
2,9 I(-lz 1 %6’,9 g‘.qﬁqt’?,s%#&g%(rﬁ@miiyoh,(d’s‘{ Sg%zd,ﬁ@i}(s:wg@z, 1 m,ﬂgbf;i% (d, J

2Hz, 110H),2.86 (Sepi4d =9 HaH), 2. 06(d, d = BHE. 613). 19 Conpound B19: R = d, R2
H R3 = CH3, R4 = H (Schene 2) - _
- met hyl - 5- phenyl - 7- chl or o- pyrazol o[ 3, 41[1, 4 benzodi4azepi ne ' Hnnr:
DVBO- d6, 4@ 7ntHzfofipdind B7: 1 ' = CNOB® &5, RE =HjHs, R 46HSshemg 2)2H), . 30
o (7 afm (B 3y 2RubAneRyiFofrazdoFal ubbnzotiatphl:7 datbotitle: 1 H)-

'H nmr: (DMSO-d6, 300 mHz) 12.05 (s, 1H, NH), 8.55 (s, 1H, NH), 7.45 (m, 3H),

15 7.25 (m, 2H), 6.78 (d, J =8 Hz, 1H), 6.71 (s, 1H), 2.03 (s, 3H).

H),
H)

OO~NT Wl

2.8 Compound B8: R'=NO R? = Cl, R® = CH.Ph, R* = H (Scheme 2)

3-(phenyimethyl)-5-(2-chlorophenyl)-7-nitro-pyrazoiof3,4](1,4] benzodiazepine

'H nmr: (DMSO-d6, 300 mHz) 12. 08 (s, 1H, NH), 9.08 (s, 1H), 7.85 (d, J =9 Hz,
20 1H), 7.40-7.56 (m, 4H), 7.16-7.34 (m, 5H), 7.08 (br s, 1H), 6.71 (d, J = 9 Hz, 1H),

3.71 (s, 2H).

2.9 Compound BS: R'=CO:Et R’ =F, R’ =CHj R'=H (Scheme 2)
3-methyl-5-(2-fluorophenyl)-7-carboethoxy-pyrazolo[3,4][1,4] benzodiazepine

25 'H nmr: (DMSO-d8, 300 mHz) 11.81 (s, 1H), 8.37 (s, 1H), 7.59 (dd, J =2, 9 Hz,
1H), 7.39-7.51 (m, 2H), 7.16-7.31 {m, 2H), 7.09 (s, 1H), 6.74 (d, J = 9 HZ, 1H},
4.08 (q,J = 7 Hz, 2H), 2.04 (s, 3H), 1.12 (t, J = 7 Hz, 3H).

2.10 Compound B10: R'=NO,, R?=Cl, R’ = 5-(4-Me)-pyrazoly, R*=H
30 (Scheme 2}
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2Hz, 1 H), 2.16 (s, 3H). -27 25 August 2003 WO 00/ 64900 PCT/ EPO0O/ 03394
2.20 Compound B20: R =C, RR =d, R3 =CH3, R4 = H (Scheﬁga ust2003

3- et hyl - 5- (%&M,ﬁggogphenyl) 7-chl oro-pyrazol o[ 3,4][ 1, 4] be 308
nnr: (DVBO-d6, 300 nHz) 11.78 (s, 1 H), 7.95 (s, 1 H), 738755(m 4H) 5
7.17 (dd, J:2 9 Hz, 1 H), 6.75 (d, J=9Hz,1H),6.22(d,J=2Hz,1

H, 2.03 (s, 2.21 Compound B21° R = =F, R3=CH3, R4 =H

- (Schene 2 t hyl - 5- | [3,4][1,.4 di i ne 10
riiiigt @@Swetéwev oS8 “ﬁ”%e%eﬁ% %% e A
2H) 7047bggz(gd@z|?pe677(d J =38 Hz,lH) 663(tJ 8Hz 1 H,
6.50 (d, J =.8 Hz R2 = H

R3 = CH3, R4 Hr}mr(@ﬂ%lébed@)deoomﬂz) 12|€;%(s 1H) 926 (s 1H) 875 (brs 1H) '7.95
3- net hyl - 1 r I e a

(OVEO 46, 300 e P T BT PRV Sl b ADppeRCing e B 1 Fh R 6.
7.35-7.435(m3HH), 7.11 (dt, J =3, 9 Hz, 1 H, 6.92 (dd, J =5, 9 Hz, 1
H, 6.41 (dd, J =3, 10 Hz, 1 H), 2.14 (s, 3H). 20 2.23 Conpound B23: R
N2, R2 = d, R3 = phenyl, R4 = H (Schene 2)

3- phenyl - 5- (2 thl Gooypormg B112- nR' ONPyy B2 el Q] B 4] CHMh &l zoHi (Sapimes2) ' H

o, 1 ry 7 e btonylits o gromhen 7 S p aapllar ia) Wapl- oGz tpngy . )

0. 6. 8i‘5 (CFie4 B nmr gmh’so -ds, bo mAzR1 £41 Gomay ndode4 1Y 787Nd8, JB2 B Ky, R3
o OB% 1870 Srrr SRR ) 708 b= Hies B0 B741(Fed m A B 225 (e =

nn DNBOd@’Hﬁ%AWQﬁlJ 9Hz(%H)1oldh(d9J067(-ﬁz SF-I%H) 7.86 (d, J =8 Hz, 1
H, 7.41-7.53 (m 1 H, ,1H),2.38(t,J
8 Hz, 2H), 30154(tq,J 87Hz 2H) 088(tJ:7Hz,3H).

2.12 Compound B12: R'=NO,, R®=Cl, B* = CFs, R*=H (Scheme 3)
3-trifluoromethyi-5-(2-chiorophenyi)-7-nitro-pyrazolo{3,4][1,4] benzodiazepine

15 'H nmr: (CDCl;+DMSO-d6, 300 mHz) 7.98 (dd, J = 2, 9 Hz, 1H), 7.2-7.6 (m, 6H),
7.02 (brs, 1H), 6.62 (d, J = 9 Hz, 1H).

e

213 Compound B13: R'=NO,, R?=Cl, R® = 1-thiazolyl, R* = H (Scheme
3)

20 3-(1-thiazolyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4] benzodiazepine
'H nmr: (DMSO-ds, 300 mHz) 13.08 (s, 1H), 9.21 (s, 1H), 7.88-7.92 (m, 2H),
7.84 (d, J =3 Hz, 1H), 7.42-7.62 (m, 4H), 7.12 (d, J=2 Hz, 1H),6.79(d, J =8
Hz, 1H).

25 214 Compound B14: R'=NO,, R®=Cl, R® = 4-imidazolyl, R* = H
{Scheme 2)
3-(4-imidazolyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4](1,4] benzodiazepine
"H nmr: (DMSO-ds, 400 mHz) 12.33 (s, 1H), 12.29 (s, 1H), 9.07 (s, 1H), 7.90
(dd, J =2, 9 Hz, 1H), 7.76 (s, 1H), 7.44-7.63 (m, 4H), 7.35 (s, 1H), 7.11 (d,J = 2
30 Hgz, 1H),6.78 (d, J =9 Hz, 1H). |
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-28 WO 00/ 64900 25 August 2003 PCT/ EPO0O/ 03394 2. 25 Corrpound B25: R = NO2,
= O, R3 = cyclopropyl, R4 = H (*Schene 2)

3 cyclo D,\,é%yg%&g%cm orophenyl )-7-nitro-pyrazol o[ 3,4][1, 4] ? té;%%%l ne
1H, 7. ,

TR

nnr : 00 nHz) 11.72 (s, 1 H, 9.05 (s, 1 H
9Hz, 7.41-7.55 (m 4H), 7.08 (d, J = 2Hz, 1 H), 672(d J:
Hz,lH),179(pJ7Hz 1H),088(d J:7Hz 4H) . 226C0rrp0und
B26: R = F, F2 =F, R3=CH3, R4 = H g)
3- et hyl - 5- (2151 (@ewphungIB1sz. fPue?NOpyRafcﬂ:loF =@-pyrazplybdh 7ol 98Mee 10
'H nnr:  (DVB )d6 300 mz) 11.82 (s, 1 H, 7.76 (s, 1 H, 7.41-7.58 (m 2H),
7.18-7.35 (f’ 2H), 7.05 (dt, J =3, 9 Hz, 1 H), 6.84 (dd, J =6, 9 Hz, 1
M. 625 (dds-2-pyrzSly)s- -{Zchlaraghengl)}aBnitre;py8agalol3. 417 Abhrsodiezepine R =

3 et hyl -5 pirengY o BOPORFLTE A E da e 210018 6. W TSRS

B28: R HJB@HzHH)R?m(@rBH)msg-ﬂ-Bmsnhehpnﬁ (s, ‘iH) 678(d J=9Hz,

3- et hyl - 5 phenyl Z Io[3 4][1 4] benzodi azepine 'H nm: (DVSO d6, 300
mHz) 11.78 (%H)ﬁfr—‘tf Hg s, . 7.47 (m 2H), 7.39 (m 20

3H), 7. 20(dt, J=1, 8Hz, 1H), 6. 88(d J 8Hz 1H), 6. 75(t J=8Hz, 1H), 6.68 (dt, J = 1,

8 Hz, 1 H), 2. 14 29 ound _B29 |, R = = . R4
H (sChem:D 2)216 éompound B16: %q”pNoz, p2 =Ct, R =5 -pyrazolyl, lf*—ﬁS(SC%H:‘?’ne

3- et hyl - %) fl uor ophenyl)-7-i odo- pyr azol 0[3 41[1 4] benzodi azepine 25 ' H
nnT : DIVBOd 300 nmHz) 11.81 (s, 1 H), I-%. 7.39-7.57 (m 3H),
7.18- 7 360 ( nB- (Mraz@lyﬂ&-(%phlmrq@henel)%n@r@-pygaagonqzzl] 4Hyenzpdigzepise 3H) 2. 30

oot ny1 -5 31 Bl PR iR Tty i ar Sl e e e 19 2%:

Conpound 8318 OR (rI\aR), R26H,.6REnCEH), RIS, 1HHchaie(dR) = 9 Hz, 1H).

217 Compound B17: R'=NO,, R? = Cl, R® = CH(Me)CH:Me, R*=H
15 (Scheme 2)
3-(1 —methyipropy!)-s—(z-ch|orophenyl}-7-nitro-pyrazoio[3,4][1 ,4] benzodiazepine
'H nmr: (DMSO-d6, 300 mHz) 11.90 (s, 1H), 8.04 (s, 1H), 7.85 (dd, J =2, 9 Hz,
1H), 7.38-7.55 (m, 4H), 7.05 (d, J = 2Hz, 1H), 6.72 (d, J = 8 Hz, 1H), 2.65 (m,
1H), 1.52 (m, 2H), 1.13 (d, J = 7 Hz, 3H), 0.79 (, J = 8 Hz, 3H).
20 _
218 Compound B18: R'=MeO, R?=Cl, R’ =CHg, R*=H (Scheme 2)
3-methyl-5-(2-chlorophenyl)-7-methoxy-pyrazolo]3,4]{ 1,4] benzodiazepine
'H nmr: (DMSO-d6, 300 mHz) 11.69 (s, 1H), 7.34-7.50 (m, 5H), 6.77 (dd, J =2, 9
Hz, 1H), .72 (d, J = 9 Hz, 1H), 5.86 (d, J = 8 Hz, 1H), 5.86 (d, J = 2 Hz, tH),
25  3.44 (s, 3H), 2.05 (s, 3H).

219 Compound B19: R'=Cl, R®=H,R*=CHs, R*=H (Scheme 2)
3-methyl-5-phenyl-7-chloro-pyrazolo[3,4][1,4]benzodiazepine
"H nmr: (DMSO-d6, 400 mHz) 11.85 (s, 1H), 7.80 (s, 1H), 7.46-7.52 (m, 2H),

30 7.39-7.44 (m, 3H), 7.29 (dd, J =2, 9 Hz, 1H), 6.92 (d, J = 8 Hz, 1H), 6.62(d,J=
2Hz, 1H), 2.16 (s, 3H).
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-29 25 August 2003 WD 00/64900 PCT/ EPOO/ 03394

5-(2-fl uorophenyl)-7-nitro-pyrazol o] 3, 4] [ 1, 4] benzog & SQ
nnr;  (DVBO dawo30ksgeiz) 11.90 (s, 1 H), 9.00 (s, 1 H, 7. 87 r%@iés /0339
Hz, 1 H, 7.47 (m 2H), 7.18-7.32 (m 3H), 6.73 (d, J =

3-net hyl -

(s, 3H).
3- net hyl

5 2.32 Conpound B32: R1=Cl, R2=F, R3=CH3, R4=H (Scherre 2)

-5-(2-fluorophenyl)-7-chl oro-pyrazol o[ 3,4][ 1, 4] benzodi azepi ne '

nnr: (DVBO-d6, 300 mHz) 11.81 (s, 1 H), 7.96 (s, 1H) 7.40-7.55 (m 2H),
7.17-7.32 (m 3H), 6.79 (d, J =9 Hz, 1 H), 6.42 (s, 1 H), 2.08 (s,
2. 33 Conpound.Z883 CdmpdundRB20; RaLQI@ F{F?ésﬂﬂ B‘S&IIHI%?;HZ):H (Scheme 2)

3-net hyl -

GRS LV E T S SR TS T S

2 HZ‘Hlnrﬁi) lgms@dédsodniﬂze 1HZ78$5 H)A) 2.08%s,(19), PHB-7.45(4; #4), Conpound

(d, J =
B34: R
3- et hyl -5
(DNBC>d6
9 Hz,

R = CN
3- hydr ox
carbonit
with Sch
conpound
gr oups.

car bonyl :

=Br, R2=H

H
3H). 10
6.91

5. phehfy{ddzJo %,nQ)Hﬁyi“dhgﬁ 6 &.4) f)ﬁ tz. 0602887 &3.ebr Rd1z. AHINZ-03 (s,

30%,4;1—12)789(5 1 H, 7.49 (m 2H), 7.38 (m 4H), 6.85 (d, J
(d J = 1 H, 2.15 (s, 3H). 20 2.35 Conpound B35:
R2 = = - CH20H, R4 = H-(Schene 3)

/g 5.9@%3%@*%%3%‘%?0%{@&’%?&@ 6t ol G P A cor dance

ene 8-rAsthypst Eéhmcbm-myb-paxmlm[ef@]hmjmeIaSebﬁﬁe 4, certain

T ™ ORISR0 B A B8 PR TR A AR I S Lo

-30 25 Augusy, 0"41@%0 WO R0164908, PCTE FROOHD I (tA =S5t iH)UBISOdod =igpdo by

RL =1 to Rl = CONRR
1H) 2.07 (s, 3H).

2.22 Compound B22: R'=F, R®=H, R®*=CH,, R*=H (Scheme 2)
i5  3-methyl-5-phenyl-7-fluoro-pyrazolo[3,4][1,4]benzodiazepine

"H nmr: (DMSO-d6, 300 mHz) 11.85 (s, 1H), 7.70 (s, 1H), 7.46-7.55 {m, 2H),

7.35-7.43 (m, 2H), 7.11 (dt, J = 3, 9 Hz, 1H), 6.92 {dd, J = 5, 9 Hz, 1H), 6.41 (dd,

J =3, 10 Hz, 1H), 2.14 (s, 3H).

20 2.23 Compound B23: R'=NO,, R®*=Cl, R®=phenyl, R*=H (Scheme 2)

3-phenyl-5-(2-chlorophenyl)-7-nitro-pyrazolof3,4]{1,4]benzodiazepine

'H nmr: (DMSO-d6, 400 mHz) 12.65 (s, 1H), 9.18 (s, 1H), 7.95 (dd, J = 2, 9 Hz,
1H), 7.78 (d, J = 8 Hz, 2H), 7.32-7.63 (m, 7H), 7.14 (d, J = 2 Hz, 1H), 6.85 (d, J =

9 Hz, 1H).

2.24 Compound B24: R'=NO;, R*=Cl, R®=n-propyl, R* =H (Scheme 2)

3-propyl-5-(2-chlorophenyl)-7~nitro-pyrazoio[3,4][1 4lbenzodiazepine

'H nmr: (DMSO-d6, 400 mHz) 11.91 (s, 1H), 9.06 (s, 1H), 7.86 (d, J = 8 Hz, 1H),

7.41-7.53 {m, 4H), 7.08 (s, 1H), 6.72 (d, J =8 Hz, 1H), 2.38 (, J = 8 Hz, 2H),

30 1.54 (tq, J =8, 7 Hz, 2H), 0.88 (1, J = 7 Hz, 3H).
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3.1 Conpound d: R = CON(-CH2CH2-O-CH2CH2-)1 R2 = F, R3=H R4 = HS5
5-(2-fl uorophenyl)-7-norpholinyl carbonyl - pyrazol of 3, 41[ 1, 4] »bansedbagspi ne
A mi xture of 0%;@ g (0.17 mvol) of pyrazole 4 (Rl = |, Rpcpdroodido= H R4
= H), 0.008Q Y’ Yo12 mol) of bis triphenyl phosphi ne pal I adi um di chl ori de
catalyst, 1 nL of norpholine was stirred and heated (75 C) under an

at nosphere of carbon nonoxide for 90 m nutes. The m'xture was cool ed, and

10 then purified by chromatogrgph n r.e e pha e di ent
elution wi Qmﬁammw@rﬁagﬁ e?)K’Eb : SB?"OE Qj’c ung kﬁ azol e 4
wherein R1 gO\I - CH2CH2- O CH2CH2-), R2 = H, R4= : |Hnm

( DVBO- d6, 38 mHz) 12.05 (s, 1 H NH), s, 1H),

7.4-7.5 (m 3atycloprop-57(23ehiomprexy) 76"'HQ'PU@ZE>P[%4E1 4@9"10@&29@" 5 (m 8H).

15 The fowaﬁhi@w%s4wﬁrﬁ@r1epié?%iﬁ %95@t1tp.gd7g7q§@vp.. 2392-|§onpound
N-(2 h;gdgoxy.g{)hym-ﬁssznf mm)rmae(dw):aw:caizlmagrz-;(chp[-iglr]z bEhetd el ne- 7-
20 ,..300 nHz) 12.08 1 H N 8.20 1
H, Kﬁ; Oga%ﬁ%ﬂ%:ﬁ%wgﬁﬁ%& J = )9 He, 1 (H)S 7.57 (;? 1 H, (7%‘4-7.5
(m 2H), 7.14-7.3 (m 2H), 7.11 (s, 1 H, 6.89 (d, J =9 Hz, 1 H, 4.63

1 H, . 3.40 2H) 1 : =
(Cg\l( mzm?a)%as @Orggpunﬂsa%H ?’R( ﬁ F, ROt FTPR - Reriethe 3
N-Di s- (2-hydy i} ¢ ﬂ&rﬁ?héh}lﬂ?@l@'&ﬂﬁbf r)azw[eaqplq[b%nédacﬂnézéhme

I'H

benzodlazeplne- - oxa

NH),- 8. 1D (SH AmH, (D|N|I-$Odﬁ $P0(rgHzY 1HH2 (s 7“‘11) 7?'@18»(%') 3 1715/31%‘1 éﬁb (m "3H),

° 3?0\/&)(1007] 620 15 k”gus TR0 ) 2. Dy e 6 (0d - B HIRH). S 29 (dan 51
J =3, 9 Hz, 1H), 2.08 (s, 3H).

2.27 Compound B27: R'=NO;, R?=H, R®=CHs, R* = H (Scheme 2)
15  3-methyl-5-phenyl-7-nitro-pyrazolo[3,4][1 /Albenzodiazepine

2.28 Compound B28: R'=H, R®=H, R' = CHs, R®=H (Scheme 2}

3-methyl-5-phenyi-pyrazolo[3,4]{1,4lbenzodiazepine

'H nmr: (DMSO-d6, 300 mHz) 11.78 (s, 1H)., 7.66 (s, 1H), 7.47 (m, 2H), 7.39 (m,
20 3H),7.20(dt,J=1,8Hz 1H), 6.88(d,J=8 Hz, 1H), 6.75 (t, J = 8 Hz, 1H), 6.68

(dt, J =1, 8 Hz, 1H), 2.14 (s, 3H).

229 Compound B29: R'=1, R?= F, R®=CHs, R*=H (Scheme 2)
3-methyl-5-(2-fluorophenyl)-7-iodo-pyrazolo[3,4][ 1 Albenzodiazepine

25 *H nmr: (DMSO-d6, 300 mHz) 11.81 (s, 1H), 7.90 (s, 1H), 7.39-7.57 (m, 3H),
7.18-7.36 (m, 2H), 6.75 (s, 1H), 6.59 (d, J =9 Hz, 1H), 2.07 (s, 3H)

2.30 Compound B30: R'=H, R*=C|, R® = CHa, R* = H (Scheme 2)
3-methyl-5-(2-chlorophenyl)-pyrazoio[3,4](1 ,4]benzodiazepine

30
231 Compound B31: R'=NO;, R%F, R°*=CHs, R'=H (Scheme 2)
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B. Reduction of the nitro to amno: RL = N2 to R = NH2 3.4 Conpound C4:
R = NH2 R2:C| R3:CH3 R4 = H 25Auut2003

3- et hyI 5- (zv@bd,@gso@phenyl) 7-am no- pyrazol o[ 3, 4][ 1, 4] benz&dmﬁ:esmnm 5 A
solution of 0.20 g (0.57 nmml) of pyrazole 7 (RL = N2, RR = d, Rs = CH3,
R4 = H) in 8 nL of ethanol was stirred at roomtenperature under a

hydr ogen at nosphere with Raney nickel (0.5 nmL of a 50% slurry in water,

i tered,  anavegnkest PhoBahEREPoiEatafdbRl ety ARogRogoRle 77 0 o

Corrpound 04216%5! r(mm(MSdJedésmoimldz)ﬁmel(aHM)RﬂaOﬂ{\sDZH) F&Si (6, J RB,© GE3, R4

= H. np. 6 1 1 M), 7.38-7.47

m 4H), 7. 07'”‘5 ?42%“125‘—&?”%@%?%%*@ 73(282‘5@@ ﬁ%;‘gf%@&%, ‘=2, 9 H,

H, 574 (d, J =2 Hz, 4.52 (s, 2H), 2.06 (s, 3H. 15 The

ol | ow ng co ounds wer e ggar ed using_net hé)ﬂ B @R—?YSchemez) mpound C5: R1
3:

N RoS REompgu =CI, R=F, R
(2-chl orop@eﬁgé&rzy1-§éma%pﬁxﬁmzﬂhﬁio3@ Pl ﬂ%@@gﬁoﬁlb@maxage%@b@ AR (g, 3

CD30D, 300 ‘d‘s
) Hmrme(wso}d& i’glomHZ)ﬂwﬂ (8. 6B (e d His7 4R 785 KR 2HR =

R3 =i-Pr,

et hyl ) - 5- (2 chﬁ)rop 9?1? @3}‘%{% no- %y”rza%ﬁ)o?'ﬁzsz[ 1H)4] g‘IZOdI azepine 25 ' H
nnr: (DI\/SOdG 300 rer) 11.65 (2, 1 H), 7387 (m 4H), 7.08 (s, 1 H),

6

Hj,752 98 lf)se;?rgs Héoy'l‘?@ddlggﬁg %d”_[ré':{’l'dH E Eﬁ—@ @%—ﬁ"h?j‘@ (rjl v;]tlzzzzatil-iczj,n éf

am no ' conpourgigiet 1-5 PhhA-2-RdRbyradR3 4([ast b&izatidddepite | n Schenme 4 supra)

232 WO 00/ 64900 2 ust 2003 PCT/ EPQO/ 033
WP 22 OES s 3 B 1°9%s (s, 1H), 7.36-7.55 (m, 6H),

6.91 (d, J =2 Hz, 1H), 6.70 (d, J = 9 Hz, 1H), 2.15 (s, 3H).

(
1
f
5.
{

15 2.34 CompoundB34: R'=Br, R?=H, R*=CHj3, R*=H (Scheme 2)
3-methyl-5-phenyl-7-bromo-pyrazolo[3,4]{1,4lbenzodiazepine
'H nmr: (DMSO-d86, 300 mHz) 7.89 (s, 1H), 7.49 (m, 2H), 7.38 (m, 4H), 6.85 (d, J
=9 Hz, 1H), 6.74 (d, J =2 Hz, 1H), 2.15 (s, 3H).

20 2.35 CompoundB35: R'=CN,R’=F, R®=-CH;OH, R*=H (Scheme 3)
3-hydroxymethyl-5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine-7-

carbonitrile.

25 Example 3: Functional Group Modification in
Accordance with Scheme 4

' 'As mentioned above with reference to Scheme 4, certain compounds may
be easily obtained by transformation of existing functional groups. Several of

30 these transformations are further exemplified below.
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3.7 Conmpound C7: R = NHAc, R2 = d, R3 =CH3, R4 = H

N-(3-met hyl - 5- (2-chl or ophenyl ) - p 25 August 2003
yrazol o[ 3, 4l “fﬁ]qgﬁnzodl azepin-7-yl)-acetam de A suspensi onpef/Efdo6284 g (1
mmol ) of pyrazole 7 (Rl = NH2, R2 = O, R3=CI—IB,Ra=H)|n20rrLof

di chl oronet hane was reacted with 0.112 g (1.1 mmol) 5 of acetic anhydride
under an inert atnosphere at roomterrperature for 2 hours. The m xture was
then diluted with ethyl acetaje and wa I , wat er and
brine. The aqueofls SHRESHIEIQRPE! %&1?\&8‘?@6" lftﬁ iy"'l’ 6% "tand the

conbi ned extracts dried over anhydrous sodiumsulfate, filter ed and
concentrated under reduced pressure. The product was |so] a cha gel
10 chr omat o hph@omprund Cii t hRhexGRREHafHaPd HeleHt b(ﬁ?‘f);: '0 175 g
of Corrpounﬂad " Hnnr: (DVBO-d6, 300 nHz) 11.71 (s 1H, 9 56 (s, 1 H,
7.56 (s 7.38-7.57 (m 5H), 6.67 (d, J =8 1 H, 6.57 (d, J =2
Hz, 1 H .5 2. Q@-ﬂmroﬂhény!)ﬂ?-&ﬁarpbohr@lﬂ)arbmﬁﬂ meazrodﬂ[Bd\Im:ﬁb@aﬁ%amn%re

d I I h h 3.8
Bonbound 0: R A Bt 2 (& Tl S B @Rieg ! [ 1M e v Aowe:
N- ( 3- et hy| -5if, 2004 (IDD@TWI'r)m@I)'bﬁbaltdbﬁeﬂﬂlpﬂosﬂm@ammm’epﬁmmml) 2-

PLOPSE 12 comagt mioLimomPgiing wa Mool (15 bypfedtar S 4 M Ty
Hz, 1 H), 6. aﬁ%olﬁ;ghené o‘fcarﬂdﬁ ménbﬁlde {6 B nfidttes ) T‘ﬁelﬁlxﬁtﬁgﬂé& CObIdﬂ), an6 08
(dd, J = 2, J =2 10 Hz, I—&q 05 3H) .
3.9 mm&ndhmpumeébmgmramyoncﬁvew Phaéﬁ:?'“oﬂzﬂd afent Sulidh

N (8- et ! - gl @akhLRLRRRARY %.g%goa%@é %3 cluri’d o8B aléepwner&rvh)-

met hanesul f onam mml) o pyrazole 7 (R =
NH2, R2 = CICOR(&CHQH&OG&I@GH;I—))B G B2 glﬂ,lﬁmnﬁ)

4- di et hy! an LR biS-AN908 miftz) .05, Zﬁﬁﬁm‘%tw?&o% W21 09/=8AR0%),

PCT/ EPOO/ 033
7.4-7.5 (m, 2H), 7.18-7.35 (m, 3H), 6.84 (d, J = 9 Hz, 1H), 3.25 (m, 8H).

63

15
The foliowing compounds were prepared using metho_d A above:

32 CompoundC2: R'=CONHCH,CH,OH, R®=F, R®=H, R*=H
N-(2-hydroxyethyl)-5-(2-fluorophenyl)-pyrazolo[3,4](1,4] benzodiazepine-7-

20 carboxamide
'H nmr: (DMSO-d6, 300 mHz) 12.08 (s, 1H, NH), 8.20 (s, 1H, NH), 8.16 (m, 1H,
NH), 7.61 {d, J = 9 Hz, 1H), 7.57 (s, 1H), 7.4-7.5 (m, 2H), 7.14-7.3 (m, 2H), 7.11
(s, 1H), 6.89 (d, J = 9 Hz, 1H), 4.63 (m, 1H, OH), 3.40 (m, 2H), 3.18 (m, 2H).

25 33 Compound C3: R'=CON(CH;CH:OH);, R°=F, R®=H,R'=H
N, N-bis-(2-hydroxyethyi)-5-(2-fluorophenyl)-pyrazolo[3,4]{1.4] benzodiazepine-7-
carboxamide
*H nmr: (DMSO0-d6, 300 mHz) 12.10 (s, 1H, NH), 8.11 (s, 1H, NH), 7.59 (s, 1H)},
7.4-7.52 (m, 2H), 7.15-7.3 (m, 3H), 6.80 (d, J = 9 Hz, 1H), 6.58 (s, 1H), 4.65 (m,
30 2H, OH), 3.30 (m, 8H).
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tetrahydrofuran was stirred under an inert atnosphere at roomtenperature
for 2 hours. The mxture was diluted with ethyl acetate angs 89003
successi vel YyMpdbugegrat er and brine, with reextraction of thﬁcﬁeﬂmm phases
with ethyl acetate. The conbined ethyl acetate extracts were dried over
anhydrous sodiumsulfate, 5 filtered and concentrated under reduced
pressure. The product was isolated by silica get chromatography el uting

\;vi me?gx%e;e%l tatﬁg g%tge@[rgt i veinﬂ42|§14_ ﬁ@)?q;(fgo und C9 (pyrazole

4ilization from
ethyl acetate) np 196 198 C. ' Hnm: (DVBO-d6, 300 nHz) 11.74 (s, 1 H) ,

9.12(s, 1 H, 7.71 . 7.36-7,46 40 4 94 (dd, J = 2, 8 He,
1 H, (Z 72 &4 JQong;E"dlab 5?1 @F‘%—f’(‘% %% %*(2 70 (s, 3H), 2.05
(s, 3H). &\g@@%zscmm?ﬁengpﬁmm Rl GO 4 bandodi&zdgaound C10: RL

=N02, R?= C|
5- ( 2- chl 6r ophenyIA salutibt 0HOERr @G5 B ENGl) PLPwEBelE /ol &Nk R 3ChdR] boxam de

015g(031qnﬁ_.54) ra R4 =

was sti rred%\n E{))I"E?l %%ﬁth{é&%?ggﬁ%@d oolnﬁeg% a%tg {%?ﬁ[gérrﬁ_) at room
t enperature Hyﬂrog&h hmuma:he\:@hﬁhiﬂmy\mml@l (@Bmwledf ahl¥r sluredimcwatepr essur e and
20 t he product ifie | ca hr,.ama et hyI
acet at e- |sd'{ﬁ ith (“g"ﬂ%” %\or(} 5: ﬁfe %glgﬂ%pﬂ,[v]e %ﬁ%é%%}rfyze‘é 8

\(Nher ei ntF?” a—d&Oé?ot ndaalyatéa u?{]alred@aﬂﬁresaéfeqo@ve QSMg%Dompamdmo 012 o5
recrystal lization fromethyl acetat

(br s, 10H) (am!rzgdenvatyeavvh?relfrpgf 't@ Ny |_Cte! R = CgthE ?ﬂﬁ g?%
745761( 4H), 7.21 (s, 1 H, 7.08 (s, 1 H, 6.75 (d, J = 8Hz,

The fol |l ow ng “conpounds-were prepared anal ogously to Conpound C10 SI ng
Met hod D abobvenmeoDMSO-dhRSSunbizIC1 1.62¢s, Hlp 738847 (o, 4HRY 97 (ot b)-

-34 \ID 00/ 64489 (4, ) = 8 Hz, 1H), 6.38 (dd, J = 2, 9 Hz, 1H), 5.74 (d, ) =2 Hz, 1H), 4.52 (s,
2H), 2.06 (s, 3H).
15
The foltowing compounds were prepared using method B above:

3.5 CompoundC5: R'=NHp R®*=ClLR*=H,R*=H
5-(2-chlorophenyl)-7-amino-pyrazolo[3,4][ 1,4]benzodiazepine

20 'H nmr: (CDs0D, 300 mHz) 7.35-7.55 (m, 5 H), 6.72 (dd, J = 3, 7 Hz, 1H), 6.62
(d, J=7Hz, 1H), 6.13 (d, J = 3 Hz, 1H).

3.6 CompoundC6: R'=NHp R®=CiR*=i-Pr,R*=H
3-(1-methylethyl)-5-(2-chiorophenyl)-7-amino-pyrazolo[3,4][ 1,4] benzodiazepine

25 'H nmr: (DMSO-d6, 300 mHz) 11.65 (2, 1H), 7.38-7.4 (m, 4H), 7.08 (s, 1H), 6.75
(d, J = 8 Hz, 1H), 6.39 (dd, J =2, 8 Hz, 1H), 5.74 (d, J =2 Hz, 1H), 2.98 (sept, J =
7 Hz, 1H), 1.18 (d, J =7 Hz, 6H).

C. Derivitization of amino compounds: R'=NH;to R'=NHR’ (as

30 defined in Scheme 4 supra)
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25 August 2003 PCT/ EPOO/ 03394 N,

N-di met hyl - 5- (2- chl orophenyl ) -7-nitro-pyrazolo[3,4][1,4] b R%ﬁgﬁiye- 3-
car boxanm de .44 go (DVMBO-d6, 300 nhHz) 12.65 (s, 1 H), 9.18c¢skpockessds, 7. 91
(d, J =9 Hz, 1 , 7.41-7.55 (m 4H), 7.08 (s, 1 H), 6.75 (d, J =9 Hz, 1
H, 3.01 (s, 3H), 2.88 (s, 3H). 5 3.12 Conpound Cl12: R =N02, R2 = Cd, R3 =
CONHNH2i R4 = H

N- am no- 5- ( 2-chl h | ) --ni - | 4 , 414 di i ne- 3-

Car boxar de 541 nivompemed 65 oo NHES HE 65 2 el SB 08 (271" T g g
(t, J =5 Hp d.rhbth I—Q-Qz-zzhﬁllosﬁﬁghyl)jpﬁafmoﬁ,ﬂ?a4lﬁelhﬂodiaie}4ih"f7-¥5%0émide H,
7.09 d,J:éHZ,X , 6.7 d, = 9 Hz, 1 ,_4.54 , =5 5z, 2H).
15 E. (Reduct i on oASRSPl_gﬂﬁ’{B@EEEO-gg&EB(EmG@ ‘%frﬂ!raﬁgqe:? amsﬂig cE&)ﬁ'p%undH)

Cl3: Rl = =t - ofHigh Btidnepsl Qi 44 g1 , R2 =
ad, R3 = C:I-l%?’%fﬁl-lpfﬁtr% xtu}dsérc‘ffetﬁ(%n48 g r(e%@&él; mol ) ngRlpyr_rggc{)aI%e 7 (R
=N02, R2 5= Cbf ad@licanhgddée under an iHerkainasohene asroeaiempo@tyeipaf ha¥rs. 15 ocC

under an ine at nospher.e e i #on of
Tt hi un al unThe m*%ﬁ@?&é@ﬁ%‘%@ g‘ﬂ@’a&&%ér%ﬁal‘? 3fd %Sﬁné%g?%%%ﬁﬁié’%ﬁﬁt ure
was then di | Waed andtbrinect The aqueriustlayens dvera sirtractsd avith syl acgtaig, andda@ieous
sodi um potassium sul fate 25 and brine. reextracti t I c washes with
et hyl acet at %‘.’mﬁ”ﬁ'@gcﬁﬁ’ﬁfzﬁe@'e ?Wla%gfoéfséc')é’g@ %\Lélfkge’\@r&ee ried over

anhydr ous S oeb,?tf@rﬁrt\akéca&ﬁderfrbllm@écegr?@drhe. cnrmt:mﬁuatm ismlam_ myesiliczegel
pressure. Purification by sjlica get chronmatogra el uti t

hexane- ethy| chosaiegr aPQ&\?@lt@.gZ’i'trbﬁ%’Far@G Bmg%ﬁggql%@)rtgﬂb‘fee&gﬂgm%ﬁerei n R
= N2, R2 = gom \Aﬂa@}{o R4 = H as ared solid, and 0.11 g of 30 Conpound
Cl4 (pyrazole erein R = N2, R =d, R3. = CROH R4 = H) a;g as a
red solid. -38nmr (DMSO-d6, 300 mHz) 11.71 (s, 1H), 9.56 (s, 1H), 7.56 (s, 1H), 7.38-7.

(m, SH), 6.67 (d, J = 8 Hz, 1H), 6.57 (d, J = 2 Hz, 1H), 2.05 (s, 3H), 1.83 (s, 3H).

15 The following compounds were prepared analogously to Compound C7 in

accordance with Method C above:

38 CompoundC8: R'=AcryloyiNH, R®=Cl, R*=CH,, R*=H
20  N-(3-methyl-5-(2-chiorophenyl)-pyrazolo[3,4]1 /Albenzodiazepin-7-yl)-2-
propenamide
'H nmr: (DMSO-d6, 300 mHz) 11.71 (s, 1H), 9.78 (s, 1H), 7.63 (s, 1H}, 7.52 {dd,
J =2, 9 Hz, 1H), 7.35-7.50 (m, 4H), 6.71 (d, J = 9 Hz, 1H), 6.69 (d, J =2 Hz, 1H),
6.23 (dd, J = 10, 18 Hz, 1H), 6.08 (dd, J = 2, 18 Hz, 1H), 5.60 (dd, J = 2, 10 Hz,
25 1H), 2.05 (s, 3H).

39 Compound C9: R' = CHsSO,NH, R® = Cl, R*=CHjs, R*=H
N-(3-methyi-5-(2-chlorophenyl)-pyrazolo[3 4] 1 ,Albenzodiazepin-7-yl)-
methanesulfonamide

30 A mixture of 0.323 g (1 mmol) of pyrazole 7 (R" = NH,, B? = Cl, R® = CH,
R* = H), 0.122 g (1 mmol) of 4-dimethylaminopyridine and 5 mL of
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25 August 2003 WO 00/ 64900 PCT/ EPOO/ 03394 Conmpound C13:
5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3,4][ 1, 4] benzodi azepi n@@Ag@S@%@j dehyd

e ' Hnm: W&o, 300 nmHz) 13.29 (s, 1 H), 9.66 (s, 1 HpcrpdoioHss 1
H, 7.96 (dd, J =2, 9 Hz, 1 H, 7.45-7.59 (m 4H), 7.13 (d, J =2 Hz, 1
H, 6.79 (d, J = 9 Hz, lH). 5 Conmpound Cl14:

3- hydroxynethyl 5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3,4][1, 4]

benzodi azepin 00 nmHz 2.1 s, . 1 L. 9.08 . (s, ,
e (ua. ) Bsanygroltan W} S undes apghin atfogineyd sy foqth tgmpdinid of 2]}
6.71 (d, J —r&ul'iz THe hﬁxtua@@é’s fituted with etnyHacethtdhind dadfied GucdessieiyHwith 2H) .
10 F. Reductive Am nation _of an Al dehyde: R3 = CHOto R3 = CH2NR2 3_14
Conpound C15 water and\pgne, pgtns 9€?F"aqi%9“°é‘iﬁ\m!~?°”ﬁ43hasﬁﬁ V‘Qﬂ‘(%hy'r@%tatﬁet_'%ﬁ
ani nonet hyl ) b’én(@n@émppé&é%& bknict@lv&err@ﬁaéa %%@J é)rl}ls?ydfh'lnliésédnunalénfatcaZ

benzodi azepi ne A sus ensi on of O. (0 razol e
R2 = O, R3 fileggn neepfrated L@S‘SU ue@dmewm) hﬁpf@i ’tW?Wfrﬂla‘Féd by

hydrochlorid ) of
sodiumtri acet oxﬂ%r ohycé‘fp éﬁhi%lﬂhﬁ%%tp%?&ﬁﬁ@#%g?tag ve%@)%%;ké@@ﬁz{

di c th| or onet hgﬁ@mpemnd ftegpgamae 7amrtxehrerver¢ C&bSﬁhthleé S GL Ff HBhksR* $he|

m xture was ere ut.e e nd washed successively
with water a (B?‘?%sga"'%%'é’mc’é‘&vwga Ha ;5%’ ﬁ%@tl gﬁa with ethyl acetate.
The conbi ned 'Eitdyt: (DMSCHIS, 800 midz) 5 1\wer(e, U], & D kanhydr(eumpcmwma

by 1 over b pife@ra b eedddor™ erd bint Dt Ot BAHONE cbt Gt Her 157"

wat er - acetonlgt-mt@g]-[)ljbgqg@etl c acid) gave 0. 147 g of . Conpound C15
(pyrazole 7' wherein =d, R3 CH2NMe2, R4 = H) as the
trifluoroacetate salt. H nnr: (DIVBOdG 300 nHz) 12.54 (s 1 H, 9.92 (s,
1 H, 9.25 (s, 1@,,&"%1 Gt p¥V= tgoﬁ)z g'/-45-7.55 (m 4H), 7.10
(d, J =2 H, 1H, E’ﬁg R c?éz é%h 08 (s, 2H), 2.75 (s,
6H) .

15 38.10 Compound C10: R' =NO,, R*=Cl, R® = CONHz, R*=H
5-(2-chloropheny!)-7-nitro-pyrazolo{3,4][1,4]benzodiazepine-3-carboxamide
0.15 g (0.36 mmol) of pyrazole 7 (R' =NO,, R% = Cl, R* = COEt, R* = H)
was stirred with a solution of ammonia (15 mL) in ethanol (50 mL) at room
temperature for 48 hours. Volatiles were removed under reduced pressure and
20 the product purified by silica gel chromatography. Elution with ethyi acetate-
isopropanol (95/5) gave 0.074 g of Compound C10 (pyrazole 7’ wherein R’
=NO,, R? = Cl, R®* = CONH,, R* = H), as a solid. mp >340 °C (recrystallization
from ethyl acetate).
M nmr; (DMSO-d6, 400 mHz) 12.95 (br s, 1H), 9.23 (br s, 1H), 7.92 (d, J = 8 Hz,
25  1H), 7.81 (s, 1H), 7.45-7.61 (m, 4H), 7.21 (s, 1H), 7.08 (s, 1H), 6.75 (d, J = 8Hz,
1H).

The following compounds were prepared analogousty to Compound C10
using Method D above:
30

3.11 Compound C11: R'=NO,, R®*=Cl, R® = CONMe,, R*=H
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-36 WD 00/ 64900 25 August 2003 PCT/ EPO0/ 03394 G Al kylation of Al cohol s:
R3 = OH20H to R3 = CH2OCH3 3.15 Conpound CL6: R = N®, R2 7 Rliqudt30ds

CH20CH3, R4 = H PCT/EP00/03394
3- et hoxyrret‘ﬁ?f’q/ggeez chl orophenyl )-7-nitro-pyrazol o 3,4][1, 4?

benzodi azepine 5 A mixture of 0.075 g (0.2 mml) of pyrazole 7 (R = N2,
R =40, RB= CHOMH R4 =H, 0.2 g of silica gel and 20 nL of

tetrahydrofuran was stirred with a solution of diazomethane in ether (50
nL, ca. 9.2 Nybtinethy-Sefe-chiorephenythenitigryigrelaléli i4] PEPEYRIageRIBEHI r at ed

under reduced t%{xer%l re. The product was purified by chromatography on
silica gel, CRIYF g:lévm'th hexane-et hyl acetate, to 10 _?i ve Conpound C16
(pyrazol e 7'"'Hvimer (DMSB-d8; JN0IMHER12:66)(s,. 1), 9. tHEdkE, 714 (d=J )9 K. HHked

lid. "H : O , 7 dd,
12 o o r AT ny b BOBETHED. 67510 o b hen a4t (G SHi ayBe el ellR L,
=9 Hz, ¥ H, 420 (s, 2H, 3.25 (s, 3H. 15 H Methylenation of Al dehyde:
R3 =CHOto R3 = CHCH2 3. 16 Co 7. R_& =& R3 = CHCH2, R4
= H 3-et ﬁ@a%-@ﬂmﬁﬂ%ﬁz&%eg%ﬁlgb t7 9'@?5%%‘% F(f,_4 benzodi azepi ne
20 To a sol g{l.iamﬁ-(érehimpméﬁyﬁ)mmh@wkmwmpenmﬁmmde@y reaction of

0.109 g (O. ) of met'hyl tri phenyl phosphoni um brom de in 5 niL of
t et r ahydr of nadpoxamided. 29 nl of 1 M sol ution of potassiumtert.-butoxide in

t et rahydrof u ) 3} [ t ) I fH), 983 added Qz, .0

(0. 25" ol ) FOnG SoVSERaS: MR T2 120 s pls !y, st A0 %iﬁ*‘”

M xt ure WRS 261 (i, ted?,toHe efHT 4 1an824m, i d7 SSeith i ghe Hzafl Hir6-FRi hJe The
i Xt ur | ture, -diluted with ethyl t at d

m Xt ure msgggvﬁﬁya%ﬁ(ﬁ?&gléﬁm ure rruted W etny acetate an

washed succ ter—and brine. The ethyl acetate extract was
dried over anhydrous sodiumsulfate, filtered and concentrated under
reduced pressure. Purification by silica gel

15
E. Reduction of R® = CO.Et to R® = CHO and R* = CH,OH

3.13 Compound C13: R'=NO, R*=Cl, R®=CHO, R*=H; and
Compound C14 R' = NO,, R* = Ct, R® = CH,OH, R*=H

20 A mixture of 0.48 g (1.17 mmol) of pyrazole 7 (R' =NO», R*=Cl, R =
CO,Et, R* = H) and 30 mL of tetrahydrofuran at -15 oC under an inert
atmosphere was treated with 1.52 mL of a 1 M solution of lithium aluminum
hydride in tetrahydrofuran for 30 minutes. The mixture was then diiuted with
ethyl acetate and washed successively with aqueous sodium potassium sulfate

25  and brine, reextracting the organic washes with ethyl acetate. The combined
ethyl acetate extracts were dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. Purification by silica gel chromatography,
eluting with hexane-ethy! acetate gave 0.21 g of Compound C13 (pyrazole 7’
wherein R' = NO,, R? = Cl, R® = CHO, R* = H) as a red solid, and 0.11 g of

30  Compound C14 (pyrazole 7’ wherein R' = NO», R? = Cl, R® = CH20H, R* = H),

also as a red solid.
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chromat ogr aphy, eluting wth hexane-ethyl acetate (70/ 30) gave 0.043 ¢ of
30 Compound C17 (pyrazole 7' wherein R = N2, R2 = d, R3 %,20831 =
a red saokbomsisad 25 August 2003 WO 00/ 64900 PCT/ EPOO/ 03%52 /A
(DVEO d6, 2080 >33 (o, 1 1, 9.11 (s, 1 H. 7.88 (dd, R
Hy, 7.40-7.50 (m 4H), 7.08 (d, J =2 Hz, 1 H), 6.74 (d, J 9Hz lH)
6.40 (dd, J =12, 18 Hz, 1 H), 5.85 (d, J = 18 Hz, 1 H), 5.36(d, J =12
Hz, 1 H. 5 1. Dehydr tlon of Amide: R3 = CONH2 to R3 = CN 3.17 Conpound
c18: R = N&ompound&13p3 - oN R4 = H

5-(2-chlor Orﬁlgﬁaﬂnbro?pﬂ@@ ﬁ-ﬁwoaé@h%|§pa@][ﬂ4jﬂeh@6@a@@mﬁ@glcaﬂ;o&aid@ay¢wm trile

A m xture of razol e = 10

CONI - 12, R4 'H mapr: (81 O, @%@ﬂh\%ﬁg %(Sprb&é@ﬁﬁ d‘é%%ﬁéi?e“"@» 'éﬁ%dct 6. 15
mol ) of p fighgw% XYY Pl g, 293; 9L @Fl%tﬂ@j Bl7g @, yas hfant dto

reflux for burs’undér an inert atiosphefe. The mixture was cooled to
room terrrjeralmmppundﬁd?mded vmth et hyl acet ate and washed successively with

et acti ng PREORIGE I8 g R bRy Frtb e AP M ol oBBeepine y oy,
acetate ext r‘a{:mar d:r-aiazdsom/mﬁz) aghydspdil) SH)dS(B’N%ﬂJT&S(&:Id fiid 2,69 Hd, and

1 ca gol ”?ﬁ(g (e &%&Sfié‘{sﬁp-a%@%aﬁﬁ ??8@’3&5 B0 ol §or

Conpound le-is HRY{11y .27 (d, Yo _E oWl = , RB=CN, R4 = H) as
an orange solid (recr ystallization from di chI or orret hane). np 20 193-196 C.
| R (KBr)102240 cm'. 1H nnr: (DMSO-d6, 300 nHz) 9.36 (s, 1 H), 7.96 (dd, J =

2.9 H, etz 36, J=09
Hz, 1 H). 3 Nltrlléez’u?f F%’PQ@“‘)M#&" Mde'que (:%l\lHCPk)IraR d’?%“r{found
Cl9: R = CONH2, R2=F R3 = CH3, R4 =

3- et hyl - 5 (214“ lmmmplwnd C1pyr d?fo:l:b{C& Ef[—lCﬂ]R?ecn@blthizeﬁ ekt 7- car boxani de
3-(N,N-dimethylaminomethyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
15 benzodiazepine

A suspension of 0.142 g (0.39 mmol) of pyrazole 7 (R’ = NOz, R®=Cl, R®

= CHO, R* = H), 0.0631 g (0.78 mmol) of dimethylamine hydrochioride, 0.11 mL
{06.78 mmol) of triethylamine, 0.165 g (1 mmol) of sodium triacetoxyborohydride,

20 0.2 of 4A molecular sieves and 20 mL of dichicromethane was stirred under an
inert atmosphere for 3 hours. The mixture was filtered, diluted with ethyl acetate
and washed successively with water and brine, reexiracting the aqueous phases
with ethyl acetate. The combined ethyl acetate extracts were dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure.

25 Purification by reverse phase silica gel chromatography (gradient elution with
water-acetonitrile-trifluoroacetic acid) gave 0.147 g of Compound C15 (pyrazole
7" wherein R' = NO,, R® = Cl, R® = CHzNMe,, R = H) as the trifluoroacetate salt.
H nmr: (DMSO-d6, 300 mHz) 12.54 (s, 1H), 9.92 (s, 1H), 9.25 (s, 1H), 7.91 (dd,
J =2, 8 Hz, 1H), 7.45-7.55 {m, 4H), 7.10 (d, J = 2 Hz, 1H), .76 (d, J = 8 Hz, 1H),

30  4.08 (s, 2H), 2.75 (s, 6H).
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ToasolutionofOSg(lGrrrmI)pyrazole?(R‘ = CN, R = F, R3 = CH3,
R4 = in 79 nL of dinethylsul foxide was added 47 mL of ggrggstgbggogen
30 perOX| de(ﬁ{?O%a ueous solution) and 24 nL of 1 M sodi umfgyﬁg Af t
the reacti onplete, the m xture was extracted with ethyl acetate,
and the -38 25 August 2003 WD 00/64900 PCT/ EPO0O/ 03344 extracts washed
successively with water, brine and then dried over anhydrous sodium

sul fate. The m xture was filtered, an concentrat gd d educed
pressure. PurifiGatAligriatign of Aleahqjst R #Bpﬁﬁl‘{gn wi th ethyl

acet at e/ met hanol (95:5)) gave 0.5 g of Corrpound C19 (pyrazole 7 wherein R1
=5 CONH2, R =F, R3 =CH3, R4 =H) asayelowsolld pp323324C. H

nne ; (DI\/BOGGIS 308mpdund 69 RS = NOW) R? 8 O8R! 5, CHPFHs Rz H s 7.58

S(Qdaz e 2 9 g%@ﬁ@é%@l%(zs%owgﬁﬁ 'r?g mcﬂn’gouné[sas‘ﬂ#mspem fac%gfzﬁ?(ldl sfea

in Exarrphes 1 3 Abﬂmreﬂ@momgqommm;ohgymele@cmoﬂmme H(Bbﬂ’{ aove.
These conpounds, dgsi

bl |
Exanpl e 4: AH0HhFDIE bpeﬁwéswa gg aﬁ%géd“gﬁgteg%gﬁ%ﬁﬁs@e\yﬁ a‘\(éYtiflV| ty

of the compaungsichl fﬁfﬁohgﬁ?d?\fe'lﬁ'éthér (50eARNEA. 1%L etnbK) (AWerEHE&ns #fef ect s
i ndi cat e tha e conpounds of the present invention e usefu in

treating cammelure was filéﬁrf-’tﬁ qgngenisaiepndaTseducRTLReas S o pro&wa ¥®% on
tunors. (%’8' ﬂ‘hl ngﬁ% fﬁﬁ%‘é’%ﬁ}y—r@n dREST, r&ﬁuﬁﬁt{‘@vﬁh heRin@ktHyPkéetatd ityi ty,

purified re ast ona ein yas cogted on 96 vel |
FI ashPl aies gseOofipabah@i6 hychzie 77 %\srem R MANO:2RR” i=Ch Fnat GHaPCEapBt r at e

for phosphoryl ation 25 (Herwi g and Strauss Eurr. J. H ochem, Vol.
246 (1997) ppi) &BEr %{% l'gnd

‘H nmr: (DMSO-d6, 300 mHz) 12.27 (s, 1H), 9.11 (s, 1H), 7.86 (dd, J =2, 9 Hz,
1H), 7.43-7.50 (m, 4H), 7.06 (d, J =2 Hz, 1H), 6.72 (d, J = 9 Hz, 1H), 420 (s,
2H), 3.25 (s, 3H).

15
H. Methylenation of Aldehyde: R®=CHO to R®= CHCH;
3.16 Compound C17: R'=NOp, R?=Cl, R*=CHCHz, R'=H
3-ethenyl-5-(2-chlorophenyl)-7-nitro-pyrazolo{3,4][1 Albenzodiazepine
20 To a solution of methylene triphenylphosphorane, prepared by reaction of

0.109 g (0.31 mmol) of methyltriphenylphosphonium bromide in 5 mL of
tetrahydrofuran and 0.29 mL of 1 M solution of potassium tert.-butoxide in
tetrahydrofuran, at -78 °C under an inert atmosphere, was added 0.080 g (0.22
mmol) of pyrazole 7 (R' = NO,, R? = CI, R® = CHO, R* = H). The mixture was

25  warmed to reflux, and stirred overnight, after which the mixture was cooled to
room temperature, diluted with ethyl acetate and washed successively with water
and brine. The ethyl acetate extract was dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure. Purification by silica gel
chromatography, eluting with hexane-ethyl acetate (70/30) gave 0.043 g of

30 Compound C17 (pyrazole 7° wherein R' = NO,, R? = CI, R® = CHCHy, R* = H) as

a red solid.
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ref erences therein). Reconbinant active human Cyclin E/ CDK2 conpl exes were
partially purified fromextracts of insect cells. The acti v st Bodd CDK2
was added @, fda&ofgP- coated Fl ashPl ates al ong with 33P- ATP@@ bbdsdbd ons of
test conpounds. Plates were incubated for 25 m nutes at roomtenperature
wi th 30 shaking, then washed and counted in the Topcount scintillation
counter (Packard Instrunent Co., Downers Gove, IL). Dlutions of test

conpounds wegf.e tes in,c 25 0 0/ 64900 /,ERDQ/ N3394
dupl i cate i n"d4Bh @?@é@?@?ﬁ%"d@ﬁ?ﬁﬂﬁ%ﬁ%i g}%}'ig\éﬁ &1%37 i E’gt’)r:yé)'gt"&on,
which is a {Magwe78b (MeH)nhids ﬁui,orss 2HzCPHE, eard [0/ Ut=/9 HeasHYlel4o fidned
according to the following forpula: 5 100 x 1 - test conpound -
nonspeci fi c = 19t Hz, F]H??stpgéi@:i‘bzvlf‘%;e‘ﬁé 1)e8t36@mp Rz eflers to the _
average counts per mnute of the test duplicates, "nonspecific" refers to
the average counts per minute when no Cyclin 10 E,CDK2 was added, and
"total" Pefers td varatiageofdsnifdes Ber GPNbkdo fhetMo  conpound was

added. The results of the foregoing in vitro experinents are set forth in
Tables A to 1C bel ow. WO 00/ 64900 25 August 2003 PCT/ EP00O/ 03394 TABLE I A
| nhi bi tion &17TdiCompbOnd &8 aR) =00, B STIMRGe @it R R R3R'

5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine-3-carbonitrile
A mixture of 0.47 g (1.23 mmol) of pyrazole 7 (R' = NO,, R®=Cl, R’ =
10 CONHp, R* =H), 0.34 g (2.46 mmol) of potassium carbonate, 0.94 g (6.15 mmol)
of phosphorous oxychloride and 20 mL of acetonitrile was heated to reflux for 4 |

hours under an inert atmosphere. The mixture was cooled to room temperature,
diluted with ethyl acetate and washed successively with saturated aqueous
sodium bicarbonate solution, water and brine, reextracting the aqueous phases
15 with ethyl acetate. The combined ethyl acetate exiracts were dried over
anhydrous sodium sulfate, filtered and concentrated under reduced pressure.
The residue was chromatographed on silica gel eluting with hexane-ethyl acetate
(70/30) to give 0.24 g of Compound C18 (pyrazoie 7’ wherein R' = NO,, R® = C|,
R®=CN, R* = H} as an orange solid (recrystallization from dichloromethane). mp
20 193-198 °C.
IR (KBr) 2240 cm™. "H nmr: (DMSO-d8, 300 mHz) 9.36 (s, 1H), 7.96 (dd, J =2, 9
Hz, 1H), 7.48-7.58 (m, 4H), 7.11 (d, =2 Hz, 1H), 6.77 (d, Jd = 9 Hz, 1H).

J. Nitrile Hydrolysis R' = CN to R® = CONH,.
25
3.18 Compound C19: R'=CONH,, R®=F, R®=CH;, R*=H
3-methyl-5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine-7-carboxamide
To a solution of 0.5 g (1.6 mmol) pyrazole 7 (R' =CN, R®=F, R® = CHs,
R* = H) in 79 mL of dimethylsulfoxide was added 47 mL of ice cold hydrogen
30 peroxide (30% aqueous solution) and 24 mL of 1 M sodium hydroxide. After the
reaction was éomplete, the mixture was extracted with ethyl acetate, and the
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Nunber (position 7)(position 2') *(position 4') A5N2cl HH A13NO2FHH A15CNFHH
ALENOZHHH A17NO2CF3HH A20CQOR2Et FHH A21HCI HH BINC2CI 2- rrol |4k B3R ShedisH

BANC2C CH2 CHb RANERC! | - Pr H B7CNFCH3H BOCCREt FCH3H B1ONC2C prripbinzear azol
| H B12NO2Cl CF3H B13NQ2C! 1-t hi azol 1 H B14NQ2Cl 4-i m dazol yl H BI5NOQ2C! 2- razol
| H BL6NO2CI 3- razof |H B17NO2CI CH Me CH2MeH B18Me(OC! CH3H B19C! HCH3H
B20Cl Cl CH3H B21HFCH3H B22FHCH3H B23NO2Cl PhH B24NQ2Cl propyl H B25N2Cl ¢ cl o
ro | H B26FFCHsH . . ) )
. extracts washed successively w1th water, brine and then dried over anhydrous
sodium sulfate. The mixture was filtered, and concentrated under reduced
pressure. Purification by silica get chromatography (elution with ethyl
acetate/methanol (95:5)) gave 0.5 g of Compound C18 (pyrazole 7 wherein R'=
5 CONHg, R?=F, R® = CHs, R* ='H) as a yellow solid. mp 323-324 °C.
'H nmr: (DMSO-d6, 300 mHz) 11.79 (s, 1H), 8.08 (s, 1H), 7.64 (s, 1H), 7.58 (dd,
J =2, 9 Hz, 1H), 7.38-7.52 (m, 2H), 7.02-7.30 (m, 4H), 6.73 (d, J = 9 Hz, 1H),

2.05 (s, 3H).
10 Additional compounds not specifically listed in Examples 1-3 above were
prepared using the methods described above. These compounds, designated

“D,” are included in Tables I-1V below.

Example 4:- Antiproliferative Activity

” The antiproliferative activity of the compounds of the invention is
demonstrated below. These effects indicate that the compounds of the present
invention are useful in treating cancer, in particular solid tumors such as breast
and colon turmors.

20

CDK2 FlashPiate Assay

To determine inhibition of CDK2 activity, purified recombinant

retinoblastoma (Rb) protein was coated on 96 well FlashPlates (New England
Nuclear, Boston, MA). Rb is a natural substrate for phosphorylation by CDK2

25  (Herwig and Strauss Eurr. J. Biochem., Vol. 246 (1997) pp. 581-601 and
references therein). Recombinant active human Cyclin E/CDK2 complexes were
partiall_y_ purified from extracts of insect cells. The active Cyclin E/CDK2 was
addéd'to the Rb-coated FlashPlates along with *P-ATP and dilutions of test
compounds. Plates were incubéted for 25 minutes at room temperature with

30 shaking, then washed and counted in the Topcount scintiliation counter (Packard

Instrument Co., Downers Grove, IL). Dilutions of test compounds were tested in
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B27NO2HCHsH B28HH . CH3H B291 FCH3H B30HCI CH3H B31NO2FCH3H 632CI FCH3H -41 WD
00/ 64900 25 August 2003 PCT/ EPO0/ 03394 B35CNFCH2CHH C CON- bAg3

am deFHH C2 WWFHH CANH2Cl CH3H C6NH2C i - PrH C7ACNH£%§]§E§¢§29‘4 | 0

| NHCl CH3H COMs H CLONO2CI CONH2H C12NO2C CONHNH2H C13NO2CI CHCH
Cl14NO2C CH20HH C16NO2CI CH2OveH C17NO2CI CH=CH2H C18NO2C CNH C19CONH2FCH3H
DINGZm NO2' *HH D2NO2CF3CH3H D3Me2NSO2NHCI CH3H D4Cl CH2NHSO2NHCI CH3H

duplicate in each assay. The percent inhibition of Rb phosphorylation, which is a
measure of the inhibition of CDK2 activity, was determined according fo the
following formula:

—— r——

5 100x| 1 -testcompound - nonspecific
total - nonspecific

where “iest compound” refers to the average counts per minute of the test
duplicates, "nonspecific” refers to the average counts per minute when no Cyclin
10 E/CDK2 was added, and “total” refers o the average counts per minute when no

compound was added.

The resulis of the foregoing in vitro experiments are set forth in Tables 1A
to 1C below.
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D5nor holin | SO2NHC CH3H D6NCO2C 2-t hi o hen | H D7NO2d 2-furan 1H DBNO2CI 2-

3-Me -thin hen IH DONO2C 3- ridin | H DIONO2C 4- ridin | H D13NeR&hst Ye&PhH
D12NO2d - CF%E%? 4?6103N02C] o,m H meth | enedi ox -Ph D14NO2C %&&%0103394
D15NO2d 3-t hi ™ H DL6NRC - Ph- PhH D17N2C m NO2PhH D18NCZHC clo ro | H
D50CONH2FHH D51CON- nor phol i ne am deFCH3H D52. CONHCH2 CH2 OHFCH3H

D53. CONHCH2CH2-N- FCH3H no holin i Unless otherwi se indicated. Position
3'. -42 WO 00/64900 25 August 2003 PCT/ EP00/ 03394 In the renmi nder of the

tables, the position of the substituted Rl, R2, R3 and R4 are as provided
in Tabl e I A above

TABLE IA

Inhibition of Cdk2 - ICs Range 0.01 - 0.99 uM

Compound R R° R’ ﬁ“
Number (position 7) (position 27} * (position 4%)
A5 NO. Cl H H
A13 NO, F H H
A15 CN F H H
A16 NO» H H H
A17 NO2 CFs H H
A20 CO.Et . F H H
A21 H L Ci H H
B1 NO, Cl 2-pyrrolyl H
B3 NOo Ci CHs H
B4 NO» Ci CH>CHs H
B6 NO; Cl i-Pr H
B7 CN F CHs H
B9 CO.EL F CHs H
B10 NO- Cli 5-(4-Me)-pyrazolyl H
B12 NO. Cl CFs H
B13 NO2 Cl 1-thiazolyl H
Bi4 NO» Cl 4-imidazolyl H
B15 NO» Cl 2-pyrazolyl H
B16 NO- Cl 3-pyrazolyl H
B17 ‘NG, Cl CH(Me)CH:Me H
B18 MeO Ci CHs H
B19 Cl H CHa H
B20 Cl Cl CHs H
B21 H F CHs H
B22 F H CHs H
B23 NO, Cl Ph H
B24 NO» Ci propyl H
B25 NO2 Cl cyclopropyl H
B26 F F CHas H
B27 NO, H CHs H
B28 H H . CHs H
B29 i F CHs H
B30 H Cl CHs H
B31 NO» F CHs H
B32 Cl F CHs H
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Conpound RRR Nunber A6CI HHH A7Cl FHH A9HHHH A1OHFHH A11FFHH A14CHs SO2 HHH
A18CO2CH3HHH A191 FHH B2NO2CI CO2Et H BSNC2Cl CH2CH2PhH B8NCO2CI 442 Rl o0
B11NO2CI CH2- i bd/dBsba! HCH3H C3CON CH2CH2OH 2FHH C5NH2CI HH G 'Nc’g\gi“/%]g}kZH
D19NO2CI 2- benzof uranyl H D20NOQ2C 2-indo | | H D21INO2CI 2- N- Me- TTFO

D22C02HFHH D23NO2CI m OH PhH D24NCO2C p- MePhH D25NC2C m CNPhH D26NO2C 2-  5- Me
-thin hen I H D27. NO2H3- ridin | H D28NO2Cl p- Me2NPhH D29NO2C 0- CNPhH

B35 CN F CH,OH H
C1 CON-morpholine amide F H H
C2 CONHCH.CH,OH F H H
C4 NH. Cl CHz H
C6 NH, Cl i-Pr H
C7 AcNH Cl CHs H
C8 AcryloyiNH Ci CHs H
C9 MsNH Ci - CHs H

C10 NO. Cl CONH; H

Cc12 NO, Cl CONHNH, H

C13 NO. Ci CHO H

Ci14 NO, Cl CH.OH H

Ci16 NO, Ci CH.OMe H

C17 NO, Ci CH=CH. H

C18 NO» - C} CN H

C19 CONH, F CHs H
D1 NO, m-NO;™ H H
D2 NO. CF3 CHs H
D3 MEzNSOzNH Cl CH3 H
D4 CICHNHSO.NH Cl CHs H
D5 morpholinylSO-NH Cl CHs H
D6 - NO. : Cl 2-thiophenyl H
D7 NO- Cl 2-furany! H
D8 NO; Cl 2-(3-Me)-thiophenyl H
D9 NO- Cl 3-pyridinyl H

D10 NO, Cl 4-pyridinyl H

D11 NO, Cl p-MeSPh H

D12 NG, Cl p-CFs0Ph H

D13 - NO» Ci o,m- H

methylenedioxy-Ph

D14 NO, Cl p-OH-0-MeOPh H

D15 NO- Cl 3-thiophenyl H

D16 NO, Cl p-Ph-Ph H

D17 NO, Cl m-NO,Ph H

D18 NO» H cyciopropyl H

D50 CONH; F H H

D51 CON-morpholine amide F CH, H

D52 . CONHCH,CH-OH F CHs H

D53. CONHCH.CH,-N- F CHs H

morpholinyl :

* Unless otherwise indicated.
** Position 3.
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D30NO2CI m MePhH D31NO2CI m Et O PhH D32NO2Cl 2- 5-Et -furan | H D33NQ2CI 2- na
hth | H D34NO2H2- i m dazol yl H D35CO2NaHHH D37 4- NO2Cl o- MePhhb 4, t bBo3

I nhi bition o@ 0 | C$0 Range 1 - 9.99 M -43 WD 00/ 64900 03364

I nhibition o | G50 Range 10 - 30 uM 25 August 2003 PCTI EPOQ 03394
Conpound RR2RR4 Number A4CI O HH D38NO2d 1- oxadi azol | H D39NCRC o- NO2PhH

ggﬁg o- CI;3PEH DA1INO2C m CF3PhH D42NO2C o- MeOPhH D4A3NO2C -4-N- rrol | PhH
m PhOPhH DA5NO2Hm [
D47NO2Ho- F- PhH  Inthe rema:nderof tneltae}:r;]ggltﬁe posgt_iono hesu g:‘sﬂu?.etm{ (ﬁtegaoxy PhH

and R* are as provided in Table IA above

TABLE B

Inhibition of Cdk2 - ICsy Range 1 - 9.99 uM

Compound R’ R* R’ R*
Number
AB Cl H H H
A7 Cl F H H
A9 H H H H
A10 H F H H
Al F F H H
A14 CH3SO; H H H
A18 CO.CHs H H H
A19 | F H H
B2 NO, Ci CO.Et H
B5 NO, Cl CH>CH,Ph H
B8 NO; Ci CHPh H
B11 - NO» Cl CH.-iPr H
B33 l H . GCHs H
C3 CON(CH,CH>0H), F H H
C5 NH. Cl H H
Ci1 NO, Cl CONMe; H
D19 NO, Ci 2-benzofuranyl H
D20 NO, Cl 2-indoyiyl H
D21 NO, Cl 2-N-Me-pyrrolyl H
D22 ' COzH F H H
D23 NO, C m-OH-Ph H
D24 NO, Cl p-MePh H
D25 NO, Cl m-CNPh H
D26 NO. Cl 2-(5-Me)-thiophenyl H
D27 NO, H 3-pyridinyl H
D28 NO, Cl p-Me2NPh H
D29 NO, Ci 0-CNPh H
D30 NO; C m-MePh H
D31 NO, Ci m-EtO-Ph H
D32 NO- : Ci 2-(5-Et)-furanyl H
D33 NO, Cl 2-naphthyl H
D34 NO» H 2-imidazolyl H
D35 CO;Na H H H
D37 NO» Cl o-MePh H
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5 Cel | -Based Assays The estrogen receptor negative epithelial breast
carcinoma |ine (MDA-MB- 435) was purchased from Anerican TypeaGgldt obbsture
Col | ection (Qf$HescaedioCkVill e, MD) and was grown in the nedi g@y

by ATCC. For anaﬁ ysis of the effect of the test conpounds on grow h of
these cells, the cells 10 were plated at 2000 cells per well in a 96-well
tissue culture plate, and were incubated overnight at 37C with 5% CO2. The
next day, the test conmpounds were dissolved in 100% di net hyl sul foxi de
(DMSO) to yield a 10 mm stock solution. Each compound was diluted with
sterile nediumto 1 nMin a sufficient _quantity to yield a final
concentration of 120 M The conpounds WBABLEHEL 15 serial | y diluted in
mediumwi th 1.2% DVSO. One- fourth f| naI voI une of t he d| | ut ed compounds
was transferred to 96 wel | ihipi 30 Mange s Hisayed in
duplicate. DVBO was added to a row of "control ceI I s" such that the fi
concentratlonc@fmﬂhﬁﬁa n eaalﬁ vel[ll war®0.3% Wells tB*which no Eel | R4 wer ¢
added served aqNdmiBer bllank.” Wellls to whicH no inhibitor was added - . WO
00/ 64900 25 AUgUS{y 2003 L,(I:III":I-’UL/ 033§ Ser ved as Ny NN orTor|ContiRor™

x

The pl ates e tH-rree—t Fre—trretbhat-or—and—5 t—addrtTorof
’ 1-SIRGTaA H
test conpounie; ‘3 ar‘:!“z} Ss—deserizbed—Hel-ow

g~ hb\J\JI AVAv | A\ | U\l\l

3-(4,5-[]' met Pazol a- é \ ?_2,1-'-_rlln h\]ll ’)LLfnerxNQEHQm br-o-de 5H
(thiazolyl ue:; Dl@ﬁ}'[\ was d flo ealbh welll to \anI-‘E'I D i nal concediration
of 1 ng/ni.| TheDAllat ed weMNOz her] i ncGhat ed at 37aMGFsPR hours | The Wi at ed
were centriffugeB48t 1900 MN@a forl 5 niShut es prior a-MesdHirati on| of tHe
MIT-cont ai nijng Be8i um{ Th&IMIT- dont aithi ng |medi uéaNaggralii@h remoived drid 10
gL 100% et hianol pgas added N@, eadh weldl to |di ssol vwe-PhidPh esul tipg fddmazai
met abolite. {I0 Tpggnsurje coypl et § di s¢pl ut i{onm pphathgenseicysiaken fad 15
minutes at r{oom pggnper(at U, ADYOT DERLTES WERE rquﬂgﬁéu,@xy:rpﬁrot i terHpl at ¢
reader (Mol erut a347i3yncm (,Nod[ g Wavej engtiTof Bl%kprmy\n Uha 650 NNy

i I Lotlod 1, oo )
ref erence. Pereeht IHIIUI[1UH was—eatettated uy StotTratt+ng tu absortance

of the blank (no cell)

A1

=

—4

14

5 Cell-Based Assays

The estrogen receptor negative epithelial breast carcinoma line (MDA-MB-
435) was purchased from American Type Cell Culture Collection (ATCC;
Rockville, MD) and was grown in the medium recommended by ATCC. For
analysis of the effect of the test compounds on growth of these cells, the cells
10  were plated at 2000 cells per well in a 96-well tissue cuiture plate, and were

incubated overnight at 37°C with 5% CO». The next day, the test compounds
were dissolved in 100% dimethy! sulfoxide (DMSO) to yield a 10 mM stock

solution. Each compound was diluted with sterile medium to 1 mM in a sufficient
guantity to yield a final concentration of 120 uM. The compounds were then

15  serially diluted in medium with 1.2% DMSO. One-fourth final volume of the
dilufed compounds was transferred to 96 well plates. Test compounds were
assayed in duplicate. DMSO waé added to a row of “contro! celis” such that the
final concentration of DMSQO in each well was 0.3%. Wells to which no cells
were added served as the “blank.” Wells to which no inhibitor was added



wells fromall wells, then subtracting the division of the average
absorbance of 15 each test duplicate by the average of the £ORLLQkSqhHsOM
1.00. | _nhl bi dsadsgncent r at ions (1C50) were determ ned from;f/g%gdmmar
regression of a plot of the Ilogarithmof the concentration versus the
percent inhibition. The results of the foregoing VMDA- MB-435 cell -based
assay are set forth 20 in Tables IlA - |1C below. WO 00/64900 TABLE Il A 25

August 2003 PCT/ EPQO/ 03394 Anti .proliferative ' 0, - t
Nosay -1 e 2 0P BRDHOT poTiiolo 3 iaeRaE AR o P g r® o2°t)
BANO2C CH2CHgh, ghikiofPbiH BT Esdintd, B2 HakigrbB2a5 Neadlimgdbelpwopy | H
B29NO2HCH3H B31 FCH3, H B35CNFCH2OHH CANH2C CH3H C7ACNH%@¢CI-|35 P

C8Acryl oyl NHC CH3H CO9MsNHCI CH3H C13NO2Cl CHOH C14NO2Cl CH2OHH C17NO2C CH=CH2H
3-(4,5-Dimethylthiazole-2-yl)-2,5-diphenyl-2H-tetrazolium bromide

5 - {thiazolyl biue; MTT) was added to each well to yield a final concentration of 1
mg/mL. The plates were then incubated at 37°C for 3 hours. The plates were
centrifuged at 1000 rpm for 5 minutes prior to aspiration of the MTT-containing
medium. The MTT-containing medium was then removed and 100 plL. 100%
ethanol was added to each well to dissolve the resulting formazan metabolite.

10 To ensure complete dissolution, plates were shaken for 15 minutes at room
temperature. Absorbencies were read in a microtiter plate reader (Molecular
Dynamics) at a wavelength of 570 nm with a 650 nm reference. Percent
inhibition was calculated by subtracting the absorbance of the blank (no cetl)
wells from alt wells, then subtracting the division of the average absorbance of

15 each test duplicate by the average of the controls from 1.00. Inhibitory

concentrations (IC50q) were determined from the linear regressicn of a plot of the

logarithm of the concentration versus the percent inhibition.

The results of the foregoing MDA-MB-435 cell-based assay are set forth
20  in Tables lIA - {IC below.
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D3Me2NSO2NHC CH3H WO 00/ 64900 TABLE 11 B 25 August 2003 PCT/ EPOO/ 03394 Anti
proliferative Activity of MDA-MBA35 (breast) Assa - 1C50 Ragggyls

+bop
9.991,f, M CO%%F' RR3R Number A15CNFHH B9CO2Et FCH3H BlONO%@IT&;pm{mégdy%)
razol |H B12 3H B14NCRCI 4-i mi dazoi | H B16NCR2C 3- razol I H

B18MeOCl CH3H B19C HCH3H B20CI Cl CH3H B21HFCH3H B30HC CH3H C6NH2C i - Pr H
C16NO2CI CH2OVeH D4Cl CH2NHSO2NHCI CH3H D5norp hoi i n | SG2NHC CH3H
D51CON- nor phol i ne am deFCH3H D52CONHCH2CH2OHFCH3H D53CONHCH2CH2- N FCH3H

mar holin |
TABLE IIA

Anﬁprolifggtive Activity of MDA-MB435 (breast) Assay - [Cso Range 0.01 - 1 uM

Compound R R° R° R*
Number '

B3 NO; Cl CHs H
B4 NO, Cl CHoCHs H
B6 NO2 Cl i-Pr H
B7 CN F CHa H
B22 F H CH3 H
B25 NO, Cl cyclopropyl H
B29 NO, : H CHs H
B31 NO. " F CHg H
B35 CN F CH-OH H
C4 NH» Cl CHs H
C7 AcNH Ci CHs H
C8 AcryloyiNH Cl CHa H
C9 MsNH Cl CHa H
C13 NO» Ci CHO H
Ci4 NO- Cl CH,OH H
Cc17 NO; Cl CH=CH> H
D3 MEQNSC)gNH Ci CH3 H
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WO 00/ 64900 TABLE 111C 25 August 2003 PCT/ EPO0O/ 03394 Antiaroliferative

Activity of MDA-MB435 (breast) Assay - |Cro Range 10-30 ti MEq fE]QRRR 4
Nunber ASNC2Ehihs A NO2FHH B2NCO2A CO2Et H BSNO2CI CH2CH2PhH B§ H
B13NO2C 1-t hi azof5 I'H B15NO2C 2- razol |H B24NO2C ro | H CoNH2C HH

C1ONO2CI CONH2H C15NC2C CH2NVe2H C18NO2C CNH. D38NO2C 1- oxadi azol yl H The
col on adenocarcinorna |ine SWM80 and the colon carcinoma line 5 HCT-116
al so were obtained fromthe ATCC and were tested according to the sane
protocol provided above for NMDA-MB-435 cell based assay with the follow ng

nodi fications. Cell line SWM80 was plated at 1000 cells per well and
anal yzed at 6 days post addition of thdABLEWnpound. Cell 1ine HCT-116
was plated at 1000 cells per well and analyzed at 4 days post addition of

test 10 conpound. TAstipeeliflerative A AMPAB 434 flwee Y A ke HCT- 116

(col on) based assays are set forthRbattew.1 n9B8iMs II1A - 111C and

| VA-1 VC, respectively.

Compound R R* R® R*
Number
A15 CN ' F H H
BS CO.Et F CHs H
B10 NO- Cl 5-(4-Me)-pyrazolyl H
B12 NO; Cl CF, H
B14 NO-» Cl 4-imidazotyl H
B16 NO» . CI 3-pyrazolyl H
B18 MeO Cl CHs H
B19 Cl H CH, H
B20 Cl Cl CHs H
B21 H F CHs H
B30 H Ci CHs H
C6 NH, Cl i-Pr H
Ci6 - NO, Cl CH.OMe H
D4 CICHaNHSOLNH Ci CHs H
D5 morpholinylSO-.NH Ci CHs H
D51 CON-morpholine amide F CHs H
D52 CONHCH-CH,OH F CHs H
D53 CONHCH,CH,-N- F CH; H
morphofiny
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WO 00/ 64900 TABLE Iil A 25 August 2003 PCT/ EP0O0/ 03394 Anti proliferative
Activity SW80 (colon) Assay - 1C50 Ran a 0.01 -1 M Conpoungk RRRRRoGoNunber
B3NC2CI CHsH \BANR{eh-H2CH3H B6NC2CI i - Pr H B7CNFCH3H PCT/EPG0/03394
B1ONC2CI 5- (4- Me) - pyrazol yl H B21HFCH3H 626FFCH3H B27NCO2HCH3H B31NCO2FCH3H
635CNFCH20HH Cl CON- nor phol i ne am deFHH CANH2C CH3H C7AcNHCI CH3H

C8Acr yl oyl NHCI CH3H COMsNHCI CH3H C14NO2CI CH2OHH C19CONH2FCH3H D2NG2CF3CH3H
D51CON- nor phol i ne am deFCH3H D52CONHCH2CH2OHFCH3H D53CONHCH2CH2- N- FCH3H

- TABLEIIC

Antiproliferative Activity of MDA-MB435 (breast) Assay - {Csq Range 10 -30 uM

Compound R' R’ R R*
Number

A5 NO, Cl H H
Al13 NO. F H H
B2 NO, Cl CO,Et H
B5S NO, Ci CH,CHoPh H
B8 NO, Cl CH-Ph H
B13 NO, Ci 1-thiazoiyl H
B15 NO- Ci 2-pyrazolyl H
B24 NO, Cl . propyl H
C5 NH> Cl H H
C10 NO, Cl CONH; H
Cis NO, Cl CH-NMe;, H
C18 NO» : Cl CN H
D38 NO. Cl 1-oxadiazoly! H

The colon adenocarcinoma line SW480 and the colon carcinoma line
5 HCT-116 also were obtained from the ATCC and were tested according to the
same protocol provided above for MDA-MB-435 cell based assay with the
following modifications. Cell line SW480 was plated at 1000 cells per well and
analyzed at 6 days post addition of the test compound. Cell line HCT-116 was
plated at 1000 cells per well and analyzed at 4 days post addition of test
10 compound.

The results of the foregoing SW480 (coton) and HCT-1186 (colon) based
assays are set forth below in Tabies IlIA - [lIC and IVA-IVC, respectively.
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nmor holin I WO 00164900 25 August 2003 PCT/ EP00/ 03394 TABLE |11B Anti
proliferative Activity SWMB80 (colon) Assa - 1C50 Ran a 1.1 »59,89.Mn5q
3554

Conpound R2R ASNO2CI HH A13NO2FHH A15CNFHH B1INO2CI 2- E
B9CCREt FCH3. &%ﬁ@%@% CH3H B19C! HCH3H B20C G CH3H BZZFHCHBHW:& 4
B25NO2CI Cycl opr opyl H B291 FCH3H B30HCI CH3H B32CI FCH3H D3Me2NSO2NHCI CH3H

D4Cl CH2NHSCR2NHC CH3H Dsmor phol i nyl SC2NHCI CH3H DSOCONH2FHH WO 00/ 64900 TABLE
I11C 25 August 2003 PCT/ EPOO/ 03394 '

TABLE llIA

Antiproliferative Activity SW480 (colon) Assay - ICsp Ranae 0.01 - 1 ulM

Compound R' R® R’ R*
Number
B3 NO, Cl CHs H
B4 NO, Cl CH.CHs H
B6& NO, Cl i-Pr H
B7 CN F CHs H
B10 NO- Cl 5-(4-Me)-pyrazolyl H
B21 H F CHs H
B26 F F CHg H
B27 NO, © H CHs H
B31 NO; F CHs; H
B35 CN F CH-0H H
C1 CON-morpholine amide F H H
C4 NH> Cl CHas H
C7 AcNH Cl CHs H
C8 AcryloylNH Cl CHs H
C9 MsNH Cl CHs H
C14 NO, Cl CHOH H
C19 CONH, F CHs H
D2 NO; CFs CHs H
D51 CON-morpholine amide F CHj H
D52 CONHCH,CH,0H F CHs H
D53 CONHCH2CHz-N- F CHs, H
morpholinyl
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Antiproliiferative Activity SW80 (colon) Assay - ICso Range 10 - 30 M
Conpound RRR Number A9HHHH A1OHFHH Al | FFHH A21HCI HH BSNO2CI S2CHRRR03
BSNO2Cl CH2PhiloBgai2Cl PhH B24NO2CI Pr opyl H B331 HCH3H C5NH2C! Ieidr/EP00/03394
C12NO2Cl CONHNH2H D6NO2CI 2-t hi ophenyl H D7NO2CI 2- f ur anyl H DONO2C 3- pyri di ny! H
D1ONO2d 4- pyri di nyl H D20NO2d 2-i ndoy!l yl H B34Br HCH3H D37NO2C o- MePhH

D40- NO2Ci 0o- CF3PhH D48NQ2C! 1- napht hyl H TABLE | VA Anti proliferative Activi
HCT 116 col on Assay - 1 uM Conpound RRR Nunber

B3. . N&2Cd CH3H

| C50 Range 0.01 -

TABLE IliB

Antiproliferative Activity SW480 (colon) Assay - ICsp Ranggl_ﬁ - 9.99 uM

-50-

Compound R’ R* R’ R*
Number
A5 NO. Cl H H
A13 NQO, F H H
A15 CN F H H
B1 NO2 Cl 2-pyrrolyt H
BS COLEt . F CHs. H
B18 MeO Ci CH;3 H
B19 Ci H CHj H
B20 Ccl Ci CHs H
B22 F H CHaz H
B25 NO. Ci Cyclopropyl H
B29 } F CHs H
B30 H Ci CHs H
B32 Cl F - CHs H
D3 MesNSO-NH Cl CHs H
D4 CICH,NHSO:NH Cl CHa H
D5 morpholinylSO,NH Cl CHs H
D50 CONH, F H H




BANO2CI CH2CH3H WD 00/ 64900 25 August 2003 PCT/ EPOQO 03394 TABLE | VB Anti

proliferative Activity HCT 116 (colon) Assay - |C50 Range lsdap
Compound RR &Rﬁe/\l er A15CNFHH BINQ2CI 2- pyrrol yl H BENQ2C i }%F&%O%g%%%kl
BOCOREt FCH3H" B | 5- (4- Me) - pyr azol yl H B25NCRCL. . Cycl opr opy
C12NO2Cl CONHNH2H D50CONH2FHH TABLE 1 VC Antioroliferative Activity HCT 116

(colon) Assay - I1C50 Range 10 - 30 u. M Conmpound RRR Number A5NO2CI HH A9HHHH
A1OHFHH A13NO2FHH A14CH3SO2HHH A16NO2HHH A21HC HH

TABLE lliC

Antiproliferative Activity SW480 (colon) Assay - ICss Range 10 - 30 uM

Compound R' R* R’ R
Number
A9 H H H H
A10 H F H H
Al F F H H
A21 H Cl H H
B5 NO.2 Cl CH,CH,Ph H
. B8 NO; Ci CH.Ph H
' B23 NO, Ci Ph H
B24 NO, Cl Propyl H
B33 I H CHs H
C5 NH- Cl H H
C12 NO» Cl CONHNH> H
D6 NO» Ci 2-thiopheny! H
D7 NO, Cl 2-furanyl H
D9 NO» Cl 3-pyridiny! H
D10 - NO; Ci 4-pyridinyl H
D20 NO; Ci 2-indoylyl H
B34 Br H CHs H
D37 NO, Cl o-MePh H
D40 ‘NO, Ci 0-CF3Ph H
D48 NO, Cl 1-naphthyl H
TABLE IVA

Antiproliferative Activity HCT 116 (colon) Assay - 1Cs; Range 0.01 -1 uM

Compound R R’ R’ R*
Number

B3. NO:2 Ci CHs H

B4 NO. Cl CH.CHs, H
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BSNO2C CH2CH2PhH B8NO2CI CH2PhH B23NO2CI PhH B24NC2C Pr opyl H C CON- nor phoi i ne
am deFHH C2CONHCH2CH2OHFHH CSNH2CI HH D6NO2d 2-t hi ophenyl H Dy, stohgs anyl H
D8NO2C 2-(3-wh5lab@ohenyl H DONQ2CI 3- pyri di nyl H D10ONQ2CI 4- p)g@irs‘épwfjg% 52 WO
00/ 64900 25 August 2003 PCT/ EPO0O/ 03394 D11NQO2CI p- MeSPhH D12NQ2CI p- CF30PhH
D13NO2CIlo,m H neth | enedi o - Ph D14NO2Cl p- OH o- MeOPhH D18NQ2Hcycl opr opyl H
D19N02d 2- benzof uranyl H D20NQ2C 2-1 ndoyl yl H D37N02Cl o- MePhH

DA41NO2CI m CF3PhH D43N2C 4- N- pyrrol yl PhH D48NCQ2CI 1- napht hyl H

D49NO2CI 4-i soqui nol i nyl H

TABLE VB

Antiproliferative Activity HCT 116 (colon) Assay - ICsoRange 1.1 - 9.99 uM

Compound R’ R’ R® R*
Number

A15 CN F H H
B1 NO» Cl 2-pyrrolyl H
B6 NO; Cl i-Pr H
B7 CN : F CH; H
B9 COzEt o CH; H
B10 NO, Cl 5-(4-Me)-pyrazolyl H
Ty B25 NO. Cl . Cyclopropyl H
) ci2 T NO, Ci CONHNH; 0
D50 CONH; F H H

TABLE IVC

Antiproliferative Activity HCT 116 {(colon) Assay - ICs; Range 10 - 30 uM

Compound R’ R’ R Rr*
Number

A5 NO. Cl H H
A9 H H H H
A10 H F H H
A13 NO- F H H
Al4 CH3S0. H H H
A16 NO- H H H
A21 H Cl H H
B5 NO; Cl CH2CH>Ph H
B8 NO, Cl CH.Ph H
B23 NO, Ci Ph H
824 NO- Cl Propyl H
C1 CON-morpholine amide F H H
C2 CONHCH,CH,OH F H H
-C5 NH, Cl H H
D6 NO, - Cl 2-thiophenyl H
D7 NO. Cl 2-furanyl H
D8 NO.» Cl 2-(3-Me)-thiophenyl H
D9 NO- Cl 3-pyridiny! H
D10 NO; Cl 4-pyridinyl H

-52-



WO 00/ 64900 Exanple 5: Tablet Fornulation 25 August 2003 PCT/ EPOO/ 03394
| tem 1l ngredi ents! My/ Tabl et 1Conmpound 1 *5251001 250500750 2\Rhy etk 0883

Lact osel03
K305561 12%&‘)’%’3@3

493857 3Croscarnel | ose Sodiun 668163248 péyAbhivassane
gnesi um St earat el11369 Tot al

Wei ght 1201201501, 300
11600900 5 Conpound 1 represents a conpound of the invention.

Manuf act uri ng

Procedure: 1. Mx Itens 1, 2 and 3 in a suitable mxer for 15 m nutes: 2.
Granul ate the powder mix from Step—1 -w-th 20% Pg -0
(Item4). B. DPMIihe branul atN@a from Sley e H
granul ati o fr ®h2Stepi 3 t hroulR2a suitall e &ll1ing eyGFgaBat. |5 RAdd {he
I[tem5 to {he @13 ed pranul atiNGg Step 4 |and Gh x 3 onmAut es. | 6.HConpr ess
the granul §tion from Step 5 on a suitablie press. |réthiAeaegibey-Bh| Capsul e
Formul ati off 20p4% Tt em I'ngredyents ng/ Cdpsuict 1Chnp@id-MeOPh $25 H002%0500
2Anhydr ous [TaCEPRE L5923 148-Ng, 3Cor N St ar giZ53%  4QgaéRrafyRl C10I5H1 101224
SMagnes| umrSt-eqgafet? NO: Cl 2-benzofuranyl H

D20 NO» Ci H

D37 NO_ Cl H

D41 NO- Cl H

D43 NO. Cl 4-N-pyrrolylPh H

D48 NO> Cl 1-naphthy! H

D49 NO. Cl 4-isoquinolinyl H




Total Fill Weight200200 I 300300600 * Conpound 1 represents a conpound of
the invention. Manufacturing Procedure: 1. Mx ltems 1, 2 aplagqish 2803

sui tabl e merJdﬁf64§b§ mnutes. 2. Add Items 4 & 5 and m X fpprgphadisdses.,

3. Fill into a suitable capsule. -54 WO 00/ 64900 25 August 2003

PCT/ EPOO/ 03394 Exam le 7: Injection Sol ution/Enmulsion Preparati on

I tem ngredi entng/ "L 1Conpound 1 11 ng 2PEG 40010-50 m 3Leci t hi n20-50 ng 4So
QOl11-5 m5dycerol 8-12 ng 6Water g.s.1 nL * Conmpound 1 represents a
conpound of the invention. 5 Manufacturing Procedure: 1. Dissolve item1l in
item2. 2. Add itens 3, 4 and 5 to ite an[g )ﬁ until dispersed,, then
honogeni ze. 3. Add the sol utlm—%—l—@m xture fromstep 2 and
honogeni ze ntil the dispersion is translucent 10 4 Sterile filter
through a 0.2 ltemfilter kngtedients jntolvials Exanpl MoATablal ection

Sol ut i on/ Enul si bn PCepwoainidoin® 15 * Coripoéindi 125 epk d8€nt s 250¢ ojn®®3nd! db0t he
i nventi on. Manugact AnhydroBs deemesee: 1.0 1D8ssol 82 ite®h 1 intStem38 2. Fd
itens 3, 4 ahd $ tpCrészambelost Sodiumntii | 6di $pet sed, & hein tHnogeB? ze- 48
4 Povidone K30 5 5 6 12 24 36

5 Magnesium Stearale 1 1 1 3 6 9
Total Weight [120 120 [150 1300 600 | 900
5 *Compound 1 represents a compound of the invention.

Manufacturing Procedure:

1. Mix Items 1, 2 and 3 in a suitable mixer for 15 minutes:
2. Granulate the powder mix from Step 1 with 20% Povidone K30 Solution
10 (Iltem 4).
3. Dry the granulation from Step 2 at 50°C.
4. Pass the granulation from Step 3 through a suitable milling equipment.
5. Add the ltem 5 to the milled granulation Step 4 and mix for 3 minutes.
6. Compress the granulation from Step 5 on a suitable press.
i5
Example 6: Capsule Formulation
ltem | Ingredients | mg/Capsule
1| Compound 1 * ! 5 25 100 250 500
2 Anhydrous Laclose 159 123 148 - --
3 Corn Starch 25 35 40 35 70
4 Talc 10 15 10 12 24
5 Magnesium Stearate 1 2 2 3 6
Total Fill Weight 200 200 300 | 300 600
* Compound 1 represents a compound of the invention.
20
Manufacturing Procedure:
1. Mix tems 1, 2 and 3 in a suitable mixer for 15 minutes.
2. Add ltems 4 & 5 and mix for 3 minutes,
3. Fill into a suitable capsule.
25
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20 S. Add the solution fromstep 1 to the mxture fromstep 2 and

honogeni ze until the dispersion is translucent. 4. Steril
a 0.2 umfilter and fill into vials Wiile the invention haezjt}&q%&b%gough
i Il ustrated"y%¥e&P¥ ence to specific and 25 preferred enbodinent o *Fhose
skilled in the art will understand that variations Item ngred| entm nmL
1Conmpound 1 11 m 2d cofurol 10-50 ng 3Lecithin20-50 ng 4Soy G 11-5 m
SG@ycerol 8-12 m6Water.s. 1 nL -55 25 August 2003 WO 00/ 64900

PCT/ EPO0/ 03394 and nBxiarhpledt:i iecticy Splution{fEmuisigngrrenaiation
experimentation and practice of the invention.' Thus the invention is

i ntended ndt To beiemymted by the fiagrediintg desciiption, hgimit 0 be defli ned
by the appgnded clgf ns and (D@mbo@ﬁle’a' ents. 25 Adgongt 2003 WD 00164900
PCT/ EPO0/ 03392 CLArVEWhatl Tsgflfgomed Ts: 5 1 . Afqompomigd of formula: |H N,
N--7,/ NH vererm—7 7 — 10 Rl &gifiydr ogen, - NCZ, {6B.60 gl ogen, - ORS, -IR60R

-COOR ,  GONR-W—— R 3 T2, - NASUZR 13| {08 iy} I @l ght - chai ned
| ower al kyl —\7‘\1h'|—\,h
5 Glycerol 8-12 mg
6 | Water g.s. 1mL

* Compound 1 represents a compound of the invention.

5 Manufaciuring Procedure:

1. Dissolve item 1 in itemn 2.
2. Add items 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.
3. Add the solution from step 1 to the mixture from step 2 and homogenize

until the dispersion is translucent.
10 4. Sterile filter through a 0.2 um filter and fili into vials.

Example 8: Injection Solution/Emulsion Preparation

ltem | Ingredient i mg/mL
1 Compound 1 * | 1 mg
2 Glycofurol ' 10-50 mg
3 {_ecithin 20-50 mg
4 Soy Ol 1-5 mg
5 Glycerol 1 8-12 mg
6 Water | g.s. 1 mL

15 * Compound 1 represents a compound of the invention.

Manufacturing Procedure;
1. Dissolve item 1 in item 2.

2. Add items 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.

20 3. Add the solution from step 1 to the mixture from step 2 and homogenize
until the dispersion is translucent.

4. Sterile filter through a 0.2 um filter and fill into viais.

While the invention has been illustrated by reference to specific and
25 preferred embodiments, those skilled in the art will understand that variations
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optionally is substituted by hydroxy and/or hal ogen; R2 and R 4 are each
independently hydrogen, -halogen, -NO2, -CF3, or 15 straighsag t@gg3lomer
al kyl ; %MBXQ%E en, -cycloal kyl, -aryl, -heterocycle, -h

-CCCFl? - enyl -CONR'R9, -al kynyl, or |ower alkyl ptlonally
is substituted by hydroxy, -OR9, F, and/or aryl; 20 R5 is Iomer al kyl
which optionally is substituted by halogen; R 6 is lower alkyl; 25 R7 is
hydrogen or | ower _al kyl ; -57 MD 00/ 64900 25 Au ust . 2003 PCT/EPOQ/OS 94 R8
and Rs are @pdimediicaions sy ke ropERR xg@r@?n\%?%ﬁnpp&q Ipe ©

Opt' onal l'y i\-gé%n%%ﬁfd tmu%dtrté'mwﬁlﬁ@ms iARshtel nobiebe hiitemAtihe edregoi@ and R9

forma nmber ed het erocycl e which optionally’is substituted by
hydr oxy, b5dengtiptioankmide begirfines) iy ihe appented &WRF@déP%'r §SEWaﬁeﬁi§ependent ly
hydrogen or lower alkyl; Rt3 is |lower alkyl which optionally is substituted
by hal ogen and/or 10 -NR14R15; and R14 and R15 are each independently
hydr ogen or | ower alkyl which optionally are substituted hal ogen, or
alternatively, -NR 14R 5 is a heterocycle; 15 and prodrugs and
pharmaceutically active metabolites of conpounds of formula 1, and the
pharmaceutically acceptable salts of the foregoing conpounds. 20 2. A
conpound of claim1, wherein Rl is hydrogen, NO2, CN, CONH2, hal ogen or
| ower al kyl. 3. A conpound of claim1 or 2, wherein R is NO2, CN or CONH2
. 25 '
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4. A conpound of any one of clainms 1 to 3 wherein R2 is at the 2' position
and is hydrogen or halogen. 5. A conpound of any one of clajdfg, sﬁ9063
wherein R3 is |ower alkyl, hydroxy |Iower alkyl, cycl oal kyl °$E§‘¥C|e’

or het er oar YYOO499R compound of any one of claims 1 to 4 wHerern s

met hyl, ethyl 30 or hydroxymethyl. -58 WD 00/64900 7. The conpound

3-net hyl - 5-(2-chl orophenyl )-7-nitro- pyrazol o[ 3,4][1, 4] benzodi azepine. 5 8.
The conpound 3-net hyl -5-(2-fl uorophenyl) -

pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne-7-carbonitrile. 9. The conpound

3- et hyl - 5- (2-f1 uorophenyl ) - LAIMS
pyrazolo[3,4][1,4]benzodiazepine-?-canoxanlde. 10 10. The conpound

3- hydr oxymnet hyl - 5- (2-f | uor ophenyl ) -

pyrazolo[3,§b&%,4h§enz i azepi ne-7-carbonitrile. 25 August 2003

PCT/ EPOO/ 03 11 ound of formula I of claiml1l which is 15

5-(2-chl grophenyl )-7-nitro-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,

5- (2-chl or ophenyl ) - 7- am no- pyr.azal o[ 3, 4] [ 1, 4] benzodi azepi ne,

5- phenyl - 7- chl or b- pyrA£emyesing|qf foumyanz odi azepi ne,
5-(2-fluorophenyl)-7-chloro-pyrazol o] 3, 4l4[ 1, 4§ benzodi azepi ne,

5-(2-chl orophenyl ) - 7-chl or o- pyrazol ok3, 4 4] bMhzodi azepi ne, 20

5- (2, 4-di chl orophenyl ) - 7- chl or o- pygazojfo[ 3, 4] benzodi azepi ne,

5- phenyl - pyrazol o[ 3, 4] [ 1, 4] benzodi jazepiine,

5- (2-f 1 uor ophenyl ) - pyr azol o[ 3, #'¥1, ®be
fluoro-pyrazol o[ 3,4][ 1, 4] benzodi azepi ne,
5- (2-chl or ophenyl ) - 7- met hoxy- pyr azol

3
azepiHne, 5-1( 2-f 1 uorophenyl)-7

[ 2] benzodi azepi ne,

wherein

10 R'is hydrogen, -NO,, -CN, -halogen, -OR®, -R°0OR’, -COOR’,- CONR’R’,
-NR™R", -NHCOR', -NHSO,R", or straight-chained lower alky! which
optionally is substituted by hydroxy and/or halogen;

R? and R* are each independently hydrogen, -halogen, -NO,, -CF3, or

15  straight chained lower alkyl;

R? is hydrogen, -cycloalkyl, -aryl, -heterocycle, -heteroaryl, -COOR’-CN, -
alkenyl, -CONRPR®, -alkynyl, or lower alky! which optionally is substituted by
hydroxy, -OR®, F, and/or aryl;

20

| - R%is lower alky! which optionally is substituted by halogen;
R%is lower alkyl;

25 R’ is hydrogen or lower alkyl;
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25 5-(2-fluorophenyl)-7-nitro-pyrazol o] 3,4][ 1, 4] benzodi azepi ne,

5 (2- 11 uor opRamel L] Cyano- byr az0l of 3,41 [ L 4] benzodi azepi necs uaust 2003

5- phenyl - 7-ni't r%’f f)%?gazol o[ 3,4][1,4] behzodi ézepi ne, PCT/EP00/03394
5-(3-nitrophenyl)-7-nitro-pyrazol o] 3,4][ 1, 4] benzodi azepi ne, 30
5-(2-trifluoronethy!)-7-nitro-pyrazol o[ 3,4J[ 1, 4] benzodi azepi ne,

5- phenyl - 7- car bonet hoxy- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne, -59 25 August
2003 WD 00/ 64900 PCTI EPOQ 03394 _

(5-phenyl - pyrazol ﬁg 8128AZHRABE Y W/dhdgbn GRIdWRAIkE whidtlitsaltli um
salt, 5-(2-fl uorolg%u’aa‘;t?é/r ]airl ogo- pylpg?ol 0?3?2 1, ézliltbenz‘od’iqugpi Ne.q

5- (2 f | uor opteivyially are anbetisutechby- iydrarcing(eE -H21 aliprsrelsdi a2ed Fhenag
N (2 hydroxyghivl & 8 6 dhbBrRAPIELIcO¥hEA YRR Lubkiterads) AFaBie- 7-
5-(2-fluagr obih&ﬂwhhdfbrnqumm:ikj/!nyl car bony! - pyrazol o[ 3, 4] [ 1, 4] benzo-

di azepi ne, N, -

N bi s- (2- hydroxyet hyl )-5-(2-fl uorophenyl)-pyrazol o[ 3, 4j[ 1, 4] benzo- .10

di azepi ne- 7- car bor¥yRdeand R'? are each independently hydrogen or lower alkyl;
(5-(2-fluorophenyl)-pyrazol o[ 3, 4] [1, 4] benzodi azepi n-7-yl ) -carboxylic acid,
S5-(2-fluorophenyl)-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne- 7- car boxami de, or

5- (2- chl or opheny| RN a%et Sl iiitd oftidiany RhiudzRidichy Halodéh addenpound of
formula | of clajm31 whichis

3- et hyl - 8 ( 2=RF d* op#chy| ) - 7- ni tro- pyr azol of 3, 4] [ 1, 4] benzodi azepi ne,

3- (2-phenyl et hyl ) - 5- (2- chi or ophenyl ) -7-ni-tro- pyrazol o[ 3, 4] [ 1, 4] benzo-

di azepi ne, ]

3- (1- met hyl et hyl ) RE  ard &17 ereoptainiptigpendenty bydigger o loper ailyhwhiichenzo- 20

d 2]Z§2in ne, 35h o, b LLBYluted hiogeH, O REHRBMIely, TNAMHIO 1R hefehbfcie;4] |

15 and prodrugs and pharmaceutically active metabolites of compounds of formula

|, and the pharmaceutically acceptable salts of the foregoing compounds.

2 A compound of claim 1, wherein R' is hydrogen, NO, CN, CONH,

halogen or lower alkyl.

20
3. A compound of claim 1 or 2, wherein R'is NOz, CN or CONH, .
4. A compound of any one of claims 1 to 3 wherein R?is at the 2’
position and is hydrogen or halogen.
25

5. A compound of any one of claims 1 to 4 wherein R is lower alkyl,

hydroxy lower alkyl, cycloalkyl, heterocycie, or heteroaryl.

6. A compound of any one of claims 1 to 4 wherein R® is methyl, ethyl

30 or hydroxymethyl.
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di azepi ne, 3-(phenyl nethyl)-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4]
1, 4] benzo- di azepine, 25 25 August 2003

3| ggLB?ILeS (%d dokahogPheny! ) - 7- carboet hoxy-pyrazol of 3, 41 [ 1, 4} BpRe@iossos

3- (2-net hyl propyl ) -5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4] [ 1, 4] benzo-

di azepi ne,
3-trifluoromethyl-5-(2-chlorophenyl)-7-nitro-pyrazol o[ 3, 4][1, 4] benzo- 30
di azepi ne, -60 25 August 2003 WD 00/ 64900 PCTI EPOQ 03394

3-hydr oxymet hyl - §- ( 2- ¢}k QbRPBERY 'S méti-O- P8R Rl37-Altdol, 4] benzo-

di azepi ne,

N- ( 2- hydr ox yytranpio[3 3] ielgnzodiagening.uor ophenyl ) - pyrazol o[ 3, 4] [ 1, 4] benzo- d
i azepi ne-7-carboxamd e, 5

3- (N, N-di nmet hyl am nonet hyl ) - 5- (2-chi or ophenyl )-7-ni tro-pyrazol o[ 3,4][1, 4] -
benzodi agepi ne, 8. The cormpound 3-methyl-5-(2-fluorophenyl)-

S- (L et 1y ob s Sy S A BABBBERL sl PV 220101 3. 41 1, 4] benzo-

3- met hoxynet hyi - 5- (2- chi orophenyl ) -7-ni tres-pyrazol o[ 3, 4] [ 1, 4] benzo- 10
di azepi ne.
3- et henyl - 5- ( 2- c 8 or opRBFPIMPOYG FMEWTPAZHUSIOPEWY 4] benzodi azepi ne,

3- et hyl - 5- %iqsgmnmwér)zoataﬁ@éih@wca@wmagl 3,4] [ 1, 4] benzodi azepi ne,
3- et hyl - 5- (2-chl orophenyl ) - 7- am no- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
3- et hyl105- phenyl - 7- chl or o- pyr azol o[ 3, 4] [ 1, 4] benzodi azepi ne, 15

3 iy 5. (5 18 TRl SRS AL e ™
N- ( 3- net hy| -FyrdzoleRidd! ol Hiazeginerz faspSNilg-1, 4] benzodi azepi n- 7-yi ) -
acet am de,

1. A compound of formula | of claim 1 which is

15 5-(2-chlorophenyl)-7-nitro-pyrazolo{3,4){1,4Jbenzodiazepine,
5-(2-chlorophenyl)-7-amino-pyrazolo[3,4][1 ,4]benzodiaz_epine,
5-phenyl-7-chloro-pyrazolo[3,4][1,4]benzodiazepine,
5-~(2-fluorophenyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine,
5-(2-chlorophenyl)-7-chioro-pyrazolo[3,4]{1,4]benzodiazepine,

20 5-(2,4-dichlorophenyi)-7-chloro-pyrazolo[3,4][ 1 ,4]benzodiazepine,
5-phenyl-pyrazolo[3,4]{1,4]benzodiazepine,
5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine,
5-(2-fluorophenyl)-7-fluoro-pyrazolo{3,4][ 1 ,4]benzodiazepine,
5-{2-chlorophenyl)-7-methoxy-pyrazolo[3,4][1,4] benzodiazepine,

A
Lh

5-(2-fluorophenyl)-7-nitro-pyrazolo[3,4][1,4benzodiazepine,
5-phenyl-7-methanesulfonyl-pyrazolof3,4]{1,4lbenzodiazepine,
_. 5-(2-fluorophenyl)-7-cyano-pyrazolo[3,4]{1,4lbenzodiazepine,
5-phenyl-7-nitro-pyrazolo[3,4){1,4]benzodiazepine,
5-(3-nitrophenyl)-7-nitro-pyrazolo[3,4][1,4}benzodiazepine,
30 - 5-(2—trif1uoromethyl)-?-nitro-pyrazolo[3;4}[1 ,4]benzodiazepine,
5-phenyl-7-carbomethoxy-pyrazolo[3,4][1,4lbenzodiazepine,
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N- (3- et hyl - 5- (2-chl or ophenyl ) - pyrazol o[ 3, 4] [ 1, 4] benzodi azepin-7-yl)- 20
net hanesul f onam de, . N-(3-nethyl-5-(2-chl orophenyl)-pyraz [t\?igéét[zbos

, 4] benzodi azepi n-7-yl ) -2- propenam de, 3-nethyl-5-phenyl -7- irmmomss%

uor o- pyr azol‘%‘?@",’%ﬁ"l, 4] benzodi aze pine, -

3- et hyl - 5- (2-chl or ophenyl ) - pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne, 25

3-net hyl - 5- phenyl - 7-ni t ro- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,

3- et hyl - 5- (2-fl uor ophenyl ) - 7-i odo- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,

3- net hyl - 5- ( 2- f |{GghepyiemyazolofSmiipHbenzagingeningry)-c lﬁ%ﬁt@l asfigsagipm 4] -
benzodi azegg e,

3-rnet hyl - -‘E{f\z-f | uor ophenyl)-7-nitro-pyrazol o 3, 4][ 1, 4] benzodi azepi ne, 30
3- net hyl - 5- phenys-@2pucazphaiyB Aiddb-gybzoiofRi# k. dfiemepdiazepiehy| - 5- ( 2- f

| wor opheny! )~ 7- ol og o- put a2l o1 3k d) B QY| RAR A WonzcBkaBRinAlOust 2003

WO 00/ 64900 PCT/
3- net hyl5 5- ( 2- t ri{2-Hpdrenpéthyll-Bh@nidorehenl)-pyrayolal3pdipil, £lbéhf ddidd dpsme0-

di azepi ne, .
N - ( 3- et hyFarBOXEIigRy or ophenyl ) - pyrazol o[ 3, 4] [ 1, 4] benzodi azepi n- 7-yi ) - 4-

N, N-di et hyi ani neguiddrBahémi®)-7-orpholinylcarbonyl-pyrazolo[3,4]{1,4]benzo-
N - (3-net hyl -5-(2-chl orophenyl) - pyrazol of 3, 4)]/[p , 4] benzodi azepi n-7-yl ) -4- N
chi or orret hydiag@piesul f onani de,

N - (3- net hyl - 5- (;2-1.al0f0 / ) ' -yl ) - 4-
o7 phol | nesu oS (R OpeY SRE R i R B IR g8 oY)
uor ophety| ) dipyepinelofaBhaigmida) - 10 benzodi azepi ne- 7- car boxami de,

3- met hyl - 5- phenyk-Z-i ados | azepi o
3 et hyl - 5- phemf G bE AR B b T R T arbonyio aci,

3- net hyl - 5- ( 2- f | Bxe-fydreplényZpfranciofs, #ifi Aiwnapdisabpite - barhosainidee pf ne.
3-cycl opropyl -5-{ & ghl of QRRGNY b Tidph U Ak Rlopir] [ 1. 4] benzodi azepi ne,

15 12. A compound of formula ! of claim 1 which is
3-ethyl-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4]{1 4]benzodiazepine,
3-(2-phenylethyl}-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzo-

diazepine,
3-(1-methylethyl}-5-(2-chlorophenyl)-7-nitro-pyrazolo{3,4][ 1,4}benzo-

20 diazepine,

3-(1-methylethyl)-5-(2-chlorophenyi)-7-amino-pyrazolo[3,4][1,4]benzo-
diazepine,

3-(phenyimethyl)-5-(2-chlorophenyi)-7-nitro-pyrazolo[3,4][ 1,4]benzo-
diazepine,

25 3-methyl-5-(2-fluorophenyl)-7-carboethoxy-pyrazolof3,4][1,4]benzo-

diazepine,
‘3-(2-methylpropyl)-5-{2-chlorophenyl)-7-nitro-pyrazoio[3,4][1,4]benzo-
diazepine, : ,
3-trifluoromethyl-5-(2-chiorophenyl)-7-nitro-pyrazoto[3,4][ 1,4]benzo-

30 - diazepine,
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15

3-cycl opropyl - 5- (2-chl orophenyl - 7-ni tro- pyrazol o] 3, 4] [ 1, 4] beaagdi, 45884 ne.
or 3-propyi-5-(2-chlorophenyl)-7-nitro-pyrazol o[ 3,4][1, 4] be oG8R Ne.
13. A conpoRI0¥#9%0ornula | of claim1 which is 20

3- car boet hoxy- 5- (2-chl orophenyl)-7-nitro-pyrazol o[ 3,4][1, 4] -
benzodi azepi ne,

5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne- 3- car boxam de,
N, N-di met hyl - 53(iRrdedntyonetpyierid-Fhidropttenyl (RrnitreahoptaBi4l 144lbenzdi azepi ne
25 - 3-carboxam de

N- ani no- 5- ( 3%RPBPophenyl ) - 7- ni t r o- pyr azol o[ 3, 4] [ 1, 4] benzodi azepi ne- 3-

car boxani de, 5- (\R¢xhydroruieylyBmathwl-S1(@-flapraphengl) Pysdolo[3 Mlié ioeatizaz epi ne- 3-
car boxal dehyde, or _30

5- ( 2- chl or oSFERPING=77SHPPYITNr azol of 3, 4] [ 1, 4] benzodi azepi ne- 3- carbonitril e.
-62 25 Aggust 2%0(%:,Nmn@myﬁd}ﬁiﬂanﬁﬁﬂflﬁquldﬂmaﬁhérﬂ,«l)-ﬁnnmrpmdo{ﬁ,4][1o4]r=ru| a l
s

of claim1 which is

3- (4- et hy| prEAI3ZERING- chil or ophenyl ) - 7- ni tr o- pyrazol o[ 3, 4] [ 1, 4]

benzodi azepi ne, HB1_met -5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzo-

3- (4-di net hyl amﬁgpwgr?yf%r?%x)( 2-(cr$l oorrgghenyy)l )-7- nWr o- p>{/r a]z[ol !)[ 3,4][1, 4]
benzodi azepidiegepine,

3- (2- cyanophenyig) s as{ & HA RS ROBEN b dopheRY-7 iRy piriofdi3 afth [aloctzo-

benzodi azepi ne,
3- phenyl105- (d2zzepiner ophenyl ) - 7- ni t r o- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne, 10

ﬁ‘eﬁégg}? ;%:o}OEg1“yQe’tr‘f’ér(y?-’s-c(ﬂlc%ﬁc?rBBEQP{;'A?-‘7-7riit'93—b§r%‘zBVJ[§‘;,%,ﬁi1 WerfdobirApine,

3- (2- ni tr opheny| B-rhethi-5-{2-onlopdreenly))-7mEthaxy-mpirazaaiol3x4 181 4petzadiazepine,

benzodi azepi ne, 3-methyl-5-(2-chlorophenyl)-7-amino-pyrazolo[3,4]{1,4]benzodiazepine,
3-methyl-5-phenyi-7-chloro-pyrazolo{3,4][1,4]benzodiazepine,

15 3-methyl-5-(2-chlorophenyi)-7-chloro-pyrazoio[3,4][ 1,4]benzodiazepine,
3-mefhyl-s-(z-fluorophenyl)-pyrazolo[3,4][1 4lbenzodiazepine,
N-{3-methyl-5-(2-chlorophenyi)-pyrazolo[3,4][1,4]benzodiazepin-7-yl)-

acetamide,
N-(3-methyl-5-(2-chlorophenyl)-pyrazoio[3,4][1,4]benzodiazepin-7-yl)-

20 methanesulfonamide,

N-(3-methyi-5-(2-chlorophenyl)-pyrazolo[3,4]{1,4]benzodiazepin-7-yl)-2-
propenamide,

3-methyl-5-phenyl-7-fluoro-pyrazoio[3,4]{1,4]benzodiazepine,

3-methyl-5-(2-chlorophenyl)-pyrazolof3,4]{1,4lbenzodiazepine,

[RS]
ih

3-methyl-5-phenyl-7-nitro-pyrazolo[3,4][1,4lbenzodiazepine,
3-methyl-5-(2-fluorophenyi)-7-iodo-pyrazolo[3,4]{ 1 ,4]benzodiazepine,
_ S-methyl—5—(2§f!uorophenyl)-7-morpholinylcarbonyl—pyrazo!o[S,4][1 41
benzodiazepine, : _
3-methyi-5-(2-fluorophényl)-7-nitro-pyrazolo[3,4]{1,4]benzodiazepine,
30 - 3-methyi-5-phenyi-pyrazolo[3,4][1,4]bénzodiazepine,
3-methyl-5-(2-fluorophenyl)-7-chioro-pyrazolo[3,4}{ 1,4]benzodiazepine,
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3-(2-trifluoromethyl phenyl)-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 41[ 1, 4]
15 benzodi azepi ne,
3-(3- t(fluorﬁgyéq%&ﬁhenyl) 5- (2-chl or ophenyl ) - 7- nltro pyrazgi@ﬁ%méﬁgif4]

benzodi azepi
3- (1- napht hyl ) -5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4] [ 1, 4]
benzodi azepi ne, 20

3-(2- et hoxyphenyl 2-chl orophenyl )-7-nitro-pyrazol o 4
begzom azeplyﬁe y3 Znethy(l-s (2-tnﬂuonpome y?phenyl) 7-n1tr09yyrazolo[3[43i[1 J]Lenz

3-(4-(net hyI&lQiéHIHQenyl )-5-(2-chl orophenyl )-7-nitro-pyrazol o[ 3,4][1, 4]
benzodi azepi ne,
3-(4-trifl uoronetM’dﬁypaﬁws)(-?&mQm@heaylbpngl@[ﬁ 41 iberzoNazeRtYT 641 1, 4]

25 benzodi a

3-(4- hydrox?s'g\l ﬁi‘?*ﬁ%&‘a mes °“§‘"t'39ch| or ophenyl )-7-nitro-
pyrazol ofs3, 4] [ 1, 4\ (Beneﬁ&l—&z(épmhi@rophenyl)—pyrazolo [3,4][1,4]benzodiazepin-7-yl)}-4-N-

3- (3- hydr oxyphen 2-chl henyl ) - 7-ni tro-pyrazol o[ 3, 4] [ 1, 4]
benzodi azepi C%'Ej;th)ﬁaf(ﬂlnesul% ARG

3-((1,1"-bi phenylm @-n&imB-5( 2~ cHibriphphgippyrazalefdi 4]l 104 Ipynaadizep - 4y #-4]
benzodi azepi ne, -63 25 August 2003 WO 00/ 64900 PCT/ EPOO/ 03394

3- ( 2- napht hyﬂ”Pf@c("Qe%‘I’{fQS}a(%‘H@nyl) 7-nitro-pyrazol o[ 3, 4][ 1, 4]

benzodi azepi ne, = N N2 4—morpholm3ﬁ)eth -3-methyl-5-(2-fluorophenyl)- pyrazolo[S 43[1,4)-
3-(3-nitrophenyl) loro enyg -nitro-pyrazol o[ 3, 4] [ 1, 4]
benzodi afepi enzdaliazepine-7- carboxamide

3- (3 phenoxypheny} (s GbAORRIBIZoEIEHIR; -Apealebaing) [ 1, 4]

benzodi azepi ne,
3- (3- cyanopheny| ) 38agthyleSrpbeophehyemopyrazolols. plj . Albsnepdiazgnine. 4]
benzodi azepi ne,

3- (3- et hoxyphenyl 33 rget%i-s r‘ﬁ"gr” 8{) g‘r?? i f!uqr? P %raﬁﬁiro <[:13 ?)] Of,%)enﬁdlaz:lpme
3-cyclopropyl-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][ 1,4]benzodiazepine,

15 3-cyclopropyl-5-(2-chlorophenyl-7-nitro-pyrazolo[3,4]{1,4]benzodiazepine,
or
S-propyi-s-(z-chlorophenyl)-7-nitro-pyrazolo[3,4][1 ,4]benzodiazepine.

13. A compound of formuia | of claim 1 which is
| 20 3-carboethoxy-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4{1 4]-
benzodiazepine,
5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4]{ 1 ,4]benzodiazepine-3-
carboxamide,
N, N-dimethyl-5-(2-chlorophenyl)-7-nitro-pyrazolo{3,4][ 1,4]benzodiazepine
25 -3-carboxamide,
N-amino-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4]{ 1,4]benzodiazepine-3-
carboxamide,
5-(2-chlorophenyl)-7-nitro-pyrazoio[3,4][1,4]benzodiazepine-3-
carboxaldehyde, or
30 5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1 Albenzodiazepine-3-carbonitrile.
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10 benzadi azepi ne,

3-(3-net hyl phenyl ) -5-(2-chl orophenyi)-7-nitro-pyrazol o[ 3, 4] ﬁslAf}éust 2003

benzodi azepi ne, or 3-(2-f PCT/ER00/03394

uor opheny! ) - WOSMEAO_ 7_ni t r o- pyr azol of 3, 4] t 1, 4] benzodi azepi He PR 0TH* A

conpound of forrmula I of claiml1l which is

3-(4-net hyl pyrazol -5-yl)-5-(2-chl orophenyl )-7-nitro-

pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,

3-(1-thiazolyl)-5-(2-chl orophenyl)-7-nitro-pyrazo[o[ 3, 4][1, 4] benzodi azepi ne

, 3-(1, 3, 4- oxadi gzol -2- -B- (2~ el &ro- 20

pyrazol o[ 3,4][ 1, 41]6%enfga&gégg?é]éf,fgmaé?gpagﬁ) whicH &5

3- (4-im dazol y[) - 5- ( 2-3{H-metiplighenl)-542chtarophepyh-rehitp Py Zoio[3]4]1.4]

benzodi azepine, . . '

3- ( 2- pyr azol BANZOHIEZEPIORY or ophenyl ) - 7- ni tr o- pyr azol o] 3, 4] [ 1, 4] benzodi azepi ne
3-(4-dimethylaminophenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4]{1.4]

' 5
3-(3-pyrazolyi)-5-(2-chl orophenyl)-7-nitro-pyrazol of 3, 41[ 1, 4] benzodi azepi ne
25 benzodiazepine,

13-(2-t hi enyl ) -5-( db(p,l@g Is) o bhidhd 70 aréld[d,4%1 Ja@nzodi azepi ne,
3-(2-furanyl)-5- (%(%E*%ﬁ opheggls)(- 7-ni tﬁr}%pggr azo???& 4](:{[1, 1{1] lt?gnzodi azepi ne,
3- (3- et hyl thgreged@zepines. (2- chl or ophenyl ) - 7-ni tro- pyrazol o[ 3, 4] [ 1, 41

benzodi azepi ne, o I1-5-(2-chlorophenyl)-7-nitro-pyrazolo]3,4][ 1 4lbenzodiazepine,
3-(3-net hyl thi en-%PWS‘Y 5- chﬂiogr%[yh)enyl ) - %r ni t rio- ;])[yr altzol o{ 3,41[1,41 30

benzodi alfepi ne, 3-(2-methylphenyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4] 1,4]

3-(indol -2-yl)-5-f2- orophenyl ) -7-nitre-pyrazol o] 3, 4] [ 1, 4] benzodi azepi ne,
-64 25 Augus@’?%ﬁ'%%eoom49oo PCT/ EPO0/ 03394 3-(1-nmethyl -1

H-pyrrol - 2-yi ) - 5-%-22-alttophephisyRchibrophengh Tynitie-olez8lofd.F 11 41

benzodi azepi ne . .

3- (3-pyri di rRAYEOSIAZEPIR or ophenyl ) - 7-ni tro- pyrazol o[ 3, 4] [1,4J 5
benzodi azepi ne,  3-{2-trifluoromethylphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolof3,4][1,4]
3-(4-py(dinyl)-5-(2-chl orophenyl)-7-nitro-pyrazol e[ 3, 4][1,4]

benzodi a¥epi ,ZOdsaZepine,

3-(3-trifluoromethyliphenyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4]{ 1,4]
benzodiazepine,
3-(1-naphthyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo{3,4]{ 1,4]
benzodiazepine,
20 3-(2-methoxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo(3,4]{1,4]
benzodiazepine,
3-(4-(methylthio)phenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][ 1,4]
benzodiazepine,
3-(4-trifluoromethoxyphenyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]
25 benzodiazepine, _
3-(4-hydroxy-2-methoxyphenyl)-5-(2-chlorophenyi)-7-nitro-
pyrazolo[3,4][1,4] benzodiazepine,
3-(3-hydroxyphenyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4](1,4]
benzodiazepine,
30 3-((1,1 ’-biphenyl)—4-y{)-5-(2-chlorophe'nyl)-7-nitro-pyrazolo[3,4][1 4]

benzodiazepine,

-63-



3-(4-(1-pyrrolyl)phenyl)-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3,4][1,4]
benzodi azepi ne, 10

3-(2-pyrrolyl 2-chl orophenyl ) -7-nitro-pyrazol o[ 3, 4] [ 1, 4; A)% US 200?épi ne,
3-(4-isoqu i IP’ ) - 5- (2-chl or ophenyl ) - 7-ni t r o- pyrazol o[ 3, F enzo-

di azepi ne, 3-(2-benzofuranyl)-5-(2-chl orophenyl)-7-nitro- pyra20|o[3 4111, 4]
benzodi azepi ne, 15

3-(3-thienyl)-5-(2-chl orophenyl)-7- n|tr07pyrazol o[ 3, 4] 1 4 benzodi azepi ne,
3- (5- met hyl t hi en3g2yiaphthy)B-Entiptssheny!)yZ-nitierpyazeiol 3,4][1,4]

benzodi azepine

3-(2-im dazcﬁ rﬁz?d'gzepﬂﬁeriyl 7-nitro-pyrazol o] 3,41[ 1, 4] benzodi azepl ne,
3-(3-pyridinyl)- E—(ﬁhﬂmqﬁhemm&@esmwtmi@nwg-m}rpipﬁmddﬂ pine, 20

3- (1, 3-benzaqdi OX8 %%% 5-phenyl -7-nitro-pyrazol o[ 3,4][1, 4] benzodi azepi ne,
3-(2,3-di hy H3288%%0di oxi n- 6- yl)-5-phenyl -7-nitro-pyrazol o[ 3, 4] [ 1, 4]
benzodi azepi ne, 3-3- phenoxyphenyl) -5-(2-chlorophenyl)-7-nitro-pyrazolof3,4{1.4]

3-(2, 3-net hyI ened| o%ﬁlﬁhenyl )-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4][ 1, 4]
25 benzodla

3-(5-ethyl furan %ee ckaﬁobﬂer@hlsl(zﬂﬂhmﬁﬁerﬂrl)m-hftmpyrmo[m{lm A1, 4]
benzodi azepi ne. ound of the fornulas -65 WO 00/64900 3 or 5
wherein R tﬁﬁwd@?@'% in claiml. 5 25 August 2003 PCT/ EPO0/ 03394

3-(3-ethoxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazoio[3,4]1[1,4]
10 benzodaazepme
3-(3-methylphenyl)-5-(2-chlorophenyl)-7-nitro- pyrazolo[s 4]1,4]
benzodiazepine, or
3-(2-fluorophenyl)-5-phenyl-7-nitro-pyrazolo[3.4]{ 1,4]benzodiazepine.

15 i5. A compound of formula ! of claim 1 which is
3-{4-methylpyrazol-5-yl)-5-(2-chlorophenyl)-7-nitro-
pyrazolo[3,4][1,4]benzodiazepine,
3-{1-thiazolyl}-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4}]{ 1 .Albenzodiazepine,
3-(1,3,4-oxadiazol-2-yl)-5-(2-chlorophenyl)-7-nitro-
20 pyrazolo[3,4]{1,4]benzodiazepine,
3-{4-imidazolyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1.4]
benzodiazepine,
3-(2-pyrazolyl)-5-(2-chlorophenyi)-7-nitro-pyrazolo[3,4]1 [4lbenzodiazepine,
3-(3-pyrazolyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][ 1 /Albenzodiazepine,
25 3-(2-thienyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4]{ 1,4]benzodiazepine,
3-(2-furanyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][ 1 ,4}benzodiazepine,
3-(3-methyithien-2-yi)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1.4]
benzodiazepine,
3-(3-methylthien-2-yl}-5- (2 chlorophenyl) -7-nitro-pyrazolo[3,4][1.4]
30 benzodiazepine,
3-{indol-2-yl)-5-(2-chlorophenyl)-7-nitro-pyrazolof3,4][1 /4]benzodiazepine,
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3-(1-methyi-1H-pyrrol-2-yl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][ 1,4]
benzodiazepine,

3-(3-pyridinyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4}{1,4]
benzodiazepine,

3-{4-pyridinyl)-5-(2-chliorophenyt)-7-nitro-pyrazolo{3,4]{1,4]
benzodiazepine,

3-(4-(1-pyrrolyl)phenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4]{1,4]
benzodiazepine, '

3-(2-pyrrolyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4]{ 1 ,4]benzodiazepine,

3-{4-isoquinolinyl)-5-(2-chioropheny})-7-nitro-pyrazolo[3,4][ 1,4]benzo-
diazepine,

3-(2-benzofuranyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4]( 1,4}
benzodiazepine,

3—(3-thiény!)-5-(2-chIorophenyl)—?—nitro—pyrazo10{3,4][1 JA]benzodiazepine,

3-(5-methylthien-2-yl)-5-(2-chlorophenyl}-7-nitro-pyrazolo[3,4][ 1,4}
benzodiazepine,

3-(2-imidazolyl)-5-phenyl-7-nitro-pyrazolo][3,4][1,4]benzodiazepine,

3-(3-pyridinyl)-5-phenyl-7-nitro-pyrazolo[3,4][1 ,4]benzodiazepine,

3-(1,3-benzodioxol-5-yl)-5-phenyl-7-nitro-pyrazolo[3,4][ 1,4]
benzodiazepine,

3-(2,3-dihydro-1,4-benzodioxin-6-yl}-5-phenyl-7-nitro-pyrazoio{3,4}{1,4]
benzodiazepine,

3-(2,3-methylenedioxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4]{1,4]
benzodiazepine, or

3-(5-ethylfuran-2-yl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4]{1,4]
benzodiazepine.

16. A compound of the formulas
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R =N N—
R
R4
3
or
H 5
N\g——\
R‘l 1 R3
g
Rd

wherein R’ to R* are as in claim 1.

17. A pharmaceutical composition comprising as an active ingredient a
compound of any one of claims 1 to 15 and a pharmaceutically acceptable

carrier or excipient.

18. The compounds of any one of claims 1 to 15 for use as
medicaments.

19. The use of a compound of any one of claims 1 to 15 in the
manufacture of a medicament for the treatment or control of breast, colon, lung

and prostate tumors.
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