WO 00/ 64900 PCTI EPQO/ 03394 PYRAZOLOBENZODI AZEPI NES AS CDK2 | NHI Bl TORS The
present invention is directed to novel pyrazol obenzodi azepi nes which 5

i nhi bi t W&/&¥64P0dependent ki nases (CDKs), in particul ar PRRR4
conpounds and their pharnmaceutically acceptable salts, and prodrugs of
said conmpounds, are anti-proliferative agents useful in the treatnment or
control of cell proliferative disorders, in particular cancer. The
invention is also directed to pharmaceutical conpositions containing such
conpounds, and to methods for the treatnent 10 and/or prevention of cancer,
particularly in the treatnent or control of solid tunors. The conpounds of
the invention are esp@YRAZOLPBENZODIAZEPINE &St COX2t DINHIBITGRS control of breast,
colon, lung and prostate tunors. The invention is also directed to
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Cycli n-dependent ki nases (CDKs) are enzymes which are critical

cycl e carg aoli- pfqﬁ*f@é@'@ré%f% Ulséﬁﬂll"hfr&e trﬂ%t”ﬂﬁ%{r%' iqanges obherlhe qrtﬁgvea, fferent
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S phas e “per AV syn hesi ogreSS| on fromthe
e phaseonip@sttmsl\dmhamMQ smr:mbomboantisvmdﬁdm&msodmhbrdmtredtmerstu on occurs.
25 CDKs are conposed of a cat al CDK subunit and ul, at ory cyclin

sublfhl t angfs Rf?&?”ﬁ'P%QB‘EﬁPQer i Ea%{'ﬁlé'%é(y” rﬁé%ﬂ'?éfra?”b‘?’ %ﬂr{reog Sidy, with each
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speci fior sbagetsofotbrealse coBih,denhg aogiq:irestateLtumors The invention is also

directed to intermediates useful in the preparation of the above anti-proliferative

agents.

15
Uncontrolled 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 cell cycle, such as the progression from the G phase to the S
phase (the period of active DNA synthesis), or the progression from the Gz phase

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

%)
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CDKs are composed of a catalytic CDK subunit and a regulatory cyclin
subunit. The cyclin subunit is the key regulator of CDK activity, with each CDK
interacting 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 cell cycle.



WO 00/ 64900 PCT/ EPO0O/ 03394 Aberrations in the cell cycle control system
have been inplicated in the uncontrolled gromh of cancerous cells. There
is an eX¥@A¥P4P80 hody of Iiterature validating the use of PELFPHIRAY
inhibiting CDKs as anti-proliferative therapeutic agents. 5 The present
invention relates to pyrazol obenzodi azepi nes capable of inhibiting the
activity of one or nore CDKs, in particular CDK2. Such conpounds are

useful for t%érm%ﬁ@ﬂgheg:feﬂg&erércodtfbl%%tfeinwb_aé peehiifhpligaRESH the

particul ar the conpounds e presentinvention are especially useful in
t he tr eainoentrotied geowtmofreancefrols eelts. These dhanlaxtensiveibpdy ot Weeattitfrors. The

i ti 1,s. . al di ted to int edi ds. f I
pr epar atvRUHaURo HikUse 5 eSmar g DR BR s P il oAbl ounds
of the py gt invention are conpounds of fornmula I 15 below N %-NH e Rl

NR3 2 2 4 R4 wherein Rl is hydrogen, -N®, -CN, -hal ogen, -OR5,
-R6CR , -COOR ,- CONRSR9, 20 -NRIOR', -NHCOR12, -NHSO2R13 , or

e Ao
- CF3, orinhibitiry Hletactay Beénbwkehorl BDIKs, i pdAfcOfriZOR0. BubhESHH O
are useful for the treatment of cancer, in particular solid tumors. In particular the
compounds of the present invention are especially useful in the treatment or
10  control of breast, colon, lung and prostate tumors. The invention is also directed
to intermediate compounds useful in the preparation of the above-mentioned

pyrazolobenzodiazepines.

The compounds of the present invention are compounds of formula |

15 below

wherein

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

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

straight chained lower alkyl;



R3 is hydrogen, -cycloalkyl, -aryl, -heterocycle, -heteroaryl, -000R7 -CN,
al kenyl, -CONR8BR9, -al kynyl, or |ower alkyl which optionally is s Qsti tuted
by hydr¥p0/64%89 F and/or aryl; 5 R5 is |ower alkyl V\hFETY{EB?)WZ’g fally is
substituted by halogen; R6 is lower alkyl; 10 R7 is hydrogen or | ower

al kyl; R8 and RO are each independently hydrogen or |ower al kyl which
itself optionally are substituted by hydroxy and/or -NH2; alternatively,
R8 and RO may forma 5- or 6-nenbered heterocycle which optionally is
substituted by _hydroxy, 15 -NH2, and/or |ower alkyl; R10, R11l.and R12 are

each i ndependBiis hydnpgeogeycnalkybwerylathejerocyete 3-hetetognr - ,ch

GORR
optionally is, s id st ed, by hal.ogen_and/ or - 4 ; 4 and R15
are eac ha%ﬁﬂgpéﬁgmw’ Fﬂjmr{)@’e?f '8%3( éﬁ%ffwﬁf%‘%&wﬂ% |§%€Q§t§ﬂ%dﬁéy are
substi t uhggkolal QRN F Aindddit&ynati vely, -NRL4R15 is a heterocycle. 25
Further, the invention relatés to prodrugs and pharnaceutically active

met abol i tes of conpounds of fornmula |, and the pharnaceutically acceptable
salts of the feregoi : pr. At L ' is further directed
to the use ofhthse%@oeﬁ%ém%?%?gagﬂq—%]@rlgﬁﬁggﬁptéodpgg?' %!5) Ss and
pharmaceutically active nmetabolites of conpounds of fornmula I, and the

phar maceutical L.y acceptable salts of the foregoing conpounds -3 WO 00/ 64900
PCT/ EPO0/ 0339R" isupwridRlkWanent s; and to pharnaceutical conpositions
conprising a pharmaceutically effective amount of any one or nore of the
above-descri bed conpounds, or a pharmaceutically acceptable salt or

prodraig t her egf s apdroyendrabweealkyl;cal |y acceptable carrier or excipient. 5

6

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

15  -NHg, and/or lower alkyl;
R, R" and R' are each independently hydrogen or lower alkyi;

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 [, and the pharmaceutically acceptable

salts of the foregoing compounds.

The present invention is further directed to the use of the compounds of
30 formula 1, or prodrugs and pharmaceutically active metabolites of compounds of

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



The present invention is also directed to the use of the conpounds of
formul a rodrugs or pharnmaceutically active netabolites of nds of
formul a %’b“ﬁ/r“%oﬁe pharmaceutically acceptable salts of thgcir@t@@gﬁ%
conpounds for the manufacture of a nedicament for treating solid tunors,
in particular 10 breast, colon, lung and prostate tunors, nore specifically
breast and colon tunors. As used herein, the following terns shall have
the fol | gyegeftRinénts Qﬁé-’to Eﬂaﬁrmé&é’utlcam’@@ o%mo’llfs%ﬁiﬁ;bﬁélﬁ?gup having 5 to
10 atons and consistin f%e or 2 rings |l es of ary roups include
phenyl apftRrmacgutioaliapiedtive. amauReehany apaes naprgmfathgr&bocya ascgpedr anched,

To o, pravtpdungs 37 Eptami iy R ARRH AR MBS0 e onas. ©

Typi cal phdraideugcalipaciditamidaeiibybeseipiehepy! ene, isopropyl ene, butyl ene
and the like. Preferred al kenyl groups are straight-chai ned. "Al kynyl"
nmeand a strai ght-chain or branched, substituted or 25 unsubstituted,

al iphat ¢ unspupalen M AEATBORANLAB o if SecRi T aploh Aok s 4. car bon

atons and contal groups 1 nc

acet yl enfermoth lt,lpeodimbe orIﬁlﬂfrmacedtl@dlWyamlweghemllm“seof%drﬁp@.ﬁﬁd&dﬁai ned.
Cycl oal means a non-aronptic, partially or conpletely saturat ed cyclic

30 al i ph‘g{mé‘ %@f&%lpbaﬁﬂgfﬁ%uwa@wpaﬂataﬁbe salipobthe oI SRPIRSYINGE

cycl oal abuit s Ci and
cycl ohetfié}' thé}ﬁ%%%p 4gfj§ nﬁ)é@#%&%@%dﬁbé?fﬂg Q#m([ajctltum&¥ 'ngﬁa‘r?\-pém%r%ans an
anoulx obreast, lcesst, lumpand ppostate tfmérs; mdre specificatly preastereiuddloal |y
accept abI e sal t, prodrug or netabolite thereof, that significantly

i nhi bi ts“ﬁ?QSF1 fer ation of a tumor cell, including human tunor cell 5

| i nes. "Hal ogen” nmeans fluorine, chl or| ne, brom ne or iodine. Preferred

hal ogens are fluorine and chlorine.
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 phenyl and 1- or 2-naphthyl.

“Alkeny!l” 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 alkenyl groups include
ethylene, propylene, isopropylene, butylene and the like. Preferred alkeny!
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

acetylene and the like. Preferred alkynyl groups are straight-chained.

“Cycloalkyl” means a non-aromatic, partially or completely saturated cyclic
30 aliphatic hydrocarbon group containing 3 to 8 atoms. Examples of cycloalkyl

groups include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.



10 "Heteroaryl" groups are aromatic groups having 5 to 10 atons, one or 2
rings, and containing one or nore hetero atons. Exanpl es of heteroaryl
groups WPOUSI003. or 4-pyridyl, tetrazolyl, oxadiazolyl, Pol/FRY 9%
qui nolyl, pyrrolyl, and imdazolyl. 15 "Hetero atonf neans an atom
selected fromN, 0 and S. "Heterocycle" neans a 3- to 1 O-nenbered
non-aromatic, partially or conpletely saturated hydrocarbon group, such as
t et rahydroqui nolyl, which contains one or two rings and at |east one
hetero atom 20 "1C50" refers to the concentration of a particular

pyr azol obenzoEftectipe femourigmeans anammirbiof abEasbeNe COPFRAUNAO measur ed

activity. 1C50 c r i I i i i npl e 4,
Mo ra, gl Sl gerRaSHuTay 2oRbPlack o, ARahg SEEINte MR EEETY £ g
or unsufast bigrifRAntly Aihibiad peblikdrapbalof @ taytrasiy ipeludiey hogmah tumds cell
preferably 1 to 4, carbon atons. Typical |ower alkyl groups include
met hyl , l&¥&$yl, propyl, isopropyl, butyl, t-butyl, 2-butyl, pentyl, hexyl
and the like. 30 -5 WD 00/ 64900 PCT/ EPO0O/ 03394 "Pharmaceutically
acceptable salt” refers to conventional acid-addition salts or
base- addi t i on“Hibyen'Wiieahs flebeing, tieribe dbrogiinalor éddiect Pvefieeres and
properties of the conpounds of fornula | and are forned from suitable
non- t oxi RalogepaAre flepring 8ng £MYINgi ds or organic or inorganic bases. Sanple
acid-addition 5 salts include those derived frominorganic acids such as
hydrochl oric acid, hydrobrom c acid, hydroiodic acid, sulfuric acid,
sul flm ¢ aci diHgtheosgrb groupsark ammatit groups deiving anal 10ldemsdene we@ from
organi ¢ acids such as . p-toluenesulfaonic . acid,_ saljcyljc . aci

Examples

d,
met hanestiN9%ANd eRtginingane Or MQrg helgraioms. 4 ofiReterqaiy! 9TRHPS ¢ aci d,
| acti j L ! t i & IDASH Ivfrd ts 10
T ) o oy ot < I

i ncl ude thosé deri om a nium po
imidazolyl.
15 “Hetero atom” means an atom selected from N, O and S.

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

20

“ICso” refers to the concentration of a particular pyrazolobenzodiazepine

required to inhibit 50% of a specific measured activity. 1Cso 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 like.

30



ammni um hydr oxi des, such as for exanpl e, tetranethyl anmoni um hydr oxi de.
"Pharmaceutically acceptable,” such as pharmaceutically acceptable carrier,
exci pi eVO OpP4989 ug, etc., means pharnmacol ogical |y accept abt HERHP3s
substantially non-toxic to the subject to which the particular compound is
adm ni stered. "Pharmaceutically active netabolite" neans a netabolic
product of a conpound of forrmula I which is pharnaceutically acceptable

and effectivepy %acgﬁ%w%ccbﬁfﬁlé sh? rféenBUoHlehtiehalnmid-2edrionvert ed
under physiol ogical conditions or by solvolysis to any of the conpounds of

f or nul a dalisror basesagditomaeatisinhictl tetaindbe piclppisataffectbrengss @sound of

f la | b wh

conver { RIOPAMRAAY 118 corui g bR ouibaR R fafis e, AoPgie " os°
in SUbStérth%doﬁhbbdanud@a% drlAganibor snbrghhictiasys. Sampsle cisid-adtitione or rmre
posi tions~and, unl éss otherw se indicated, that the substituents at each

substsi t wsalisrinelutle taese dﬁd\é@féﬁ@éhﬂoyg%@{:@@tdﬁﬁqu hydrosplaric 8de options. 30
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2' R 2 Rénd Ritddecier, aﬁaugés@adn@étafrmctgamahd:msmbh\as prxdlabnésuiEniof
conmpounds of formula 1|, and the pharmaceutically acceptable salts of the

f or egoi nacidosalisuliclgcid, meshanesulforihaeidgAXHICAGH SYRCIRIE BCHD F1HE GF,
malic acid, lactic acid, fumaric acid, and the like. Sampie base-addition salts

10 include those derived from ammonium, potassium, sodium and, quaternary

ammonium hydroxides, such as for example, tetramethylammonium hydroxide.

“Pharmaceutically acceptable,” such as pharmaceutically acceptabie
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 formuia | 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 formula I. A prodrug
may be inactive when administered to a subject but is converted in vivo to 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




In a preferred enbodi ment of the conpounds of forrmula I, Rl is hydrogen,

10 NO2, CN, CON H2 , hal ogen or unsubstituted |ower alkyl. Pref L d | owner
al kyl s VP 8060y and ethyl. Mre preferably, Rl is NOZ,Pca(PPO8§) H2 . Rl
is preferably on the 7- or 8- position. In another preferred enbodi nent of
t he conpounds of fornmula I, R2 is on 15 the 2' position and is hydrogen or
hal ogen. I n another preferred enbodi nent of the conmpounds of formula I, R3
is wunsubstituted | ower alkyl, hydroxy |Iower alkyl, cycloal kyl,
heterocycle, or heteroaryl. Preferred | ower al kyl groups are nethyl, ethyl
and hydr oxymét lople. er@bodinedrey thedcuyentdavéntiongisslifestet to corspbends bawagcs - Cs.
I n anot her preferred enbodi ment of the conpounds of formula I, R4 is at
the 4 5'6%if&ﬁa-ﬂaand i s hydrogen or hal ogen, nost preferably R4 is hydrogen.
-7 WD 00/ 64900 PCT/ EPO0/ 03394 In gothey _preferred enbodi nent of the
conpounds of fornula |, R5 and ~R6 M+e/ nddpendent|y nethyl or ethyl, each

of which optionally may be suyp ut ed\by_hal ogen. More preferably, R5 is
trifluoromethyl. 5 In anothe ‘ di mrent of the conpounds of
formula I, R7 is hydrogenl—meRhy Net hyl P I n another preferred

enbodi nent of the conpounds of forpula I, R8 and R9 are each independently
hydrogen, methyl, ethyl or hydroxysthyl ., When R8 10 and RO forma
%I e ;, gl

het er ocycl e, preferred heterocy ) bs are 6-nenbered, unsubstituted,
groups that nost preferably inC\vge two heteroatons. Most preferred

het eroatons are selected fromO gnd N. In another preferred enbodi nent of
the conmpounds of fornula I, RLg4 RL' 15 and R12 are each independently
hydrogen, methyl and ethyl. In another preferred enbodi nent of the

conpgun | ! bt iva! b I S dsYofBYmbR:
subsfti tﬁgﬁ%{/&%@%’%ggahaﬁgfbgg% '@’\r’%gﬁ"{% rl%ﬂgb‘fflﬂfse%kt hyl’, eth (I), or
trifl uorlpamd lyé pharmaceutically acceptable salts of the foregoing compounds,

wherein R' through R are as defined above.

In a preferred embodiment of the compounds of formula |, R’ is hydrogen,
10 NOj CN, CONH, , halogen or unsubstituted lower alkyl. Preferred lower alkyls
are methyl and ethyl. More preferably, R' is NO, 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 cycloalkyl groups are unsubstituted C3 —Cs.

In another preferred embodiment of the compounds of formula |, R*is at

the 4’ position and is hydrogen or halogen, most preferably R* is hydrogen.



20 I'n another preferred enbodi ment of the conpounds of formula I, R14 and
R15 are each independently hydrogen, nethyl, ethyl or heteroclycl e,
Pref er r YO 0K ocycl es are 3- 7nenbered rings that incl udEHEFPO9EE one

nitrogen. 25 The follow ng internedi ates are al so exanpl es of additional
preferred conpounds according to the present invention: -8 WO 00/ 64900
PCT/ EPO0/ 03394 as R NN R2 R4 3 wherein R, R2 and R4 are as defined

ﬁlbize;a—l H' S iNahother preferfddR@mbbaimért of thdicbMpouRds-d¥ iGrdla IRR°and  and H S
R® are independently methyl or ethyl, each of which optionally may be

substituted by halogen. More preferably, R® is trifluoromethyl.

5 in another preferred embodiment of the compounds of formula i, R is
hydrogen, methyl or ethyl.

in another preferred embodiment of the compounds of formula |, R? and
R® are each independently hydrogen, methyl, ethyl or hydroxyethyl. When R®
10 and R® form a heterocycle, preferred heterocycle groups are B6-membered,
unsubstituted, groups that most preferably include two heteroatoms. Most
preferred heteroatoms are selected from O and N.

In another preferred embodiment of the compounds of formula I, 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 alkyl which optionally may be substituted by halogen, most preferably R™
is methyl, ethyl, or trifluoromethyl.

20
In another preferred embodiment of the compounds of formula I, R and
R'® are each independently hydrogen, methyl, ethy! or heterocycle. Preferred
heterocycles are 3-7membered rings that include at least one nitrogen.
25 The following intermediates are also examples of additional preferred

compounds according to the present invention:



R R3 R2 R4 8 -9 WO 00/64900 PCT/ EPOO/ 03394 wherein, in each of the

i medi ately foregoing fornulas, each of Rl, R2, R3 and R4 _a

previ oudYQOYePPhed herein. These i nternedi ates are usefuIPqTﬁEgoﬂ@"’?ﬁ’nt hesi s

of conpounds of formula I. 5 The conpounds di scl osed herein and covered by

the above formulae may exhibit tautonerismor structural isonerism It is

i ntended that the invention enconpasses any tautoneric or structural

i soneric formof these conpounds, or , migtures of such forns, and is not

limted to any one tautonmeric or ral 10 isomeric formutilized

wi thin the fornul ae drawn above. is of Conmpounds of Formul'a I The

conpounds of the invention may.b af ed Yy processes known in 15 the

art. Suitable processes for synthesi |ng t fese conpounds are provided in

t he exanples. Generally, these co ds2 may be prepared according to the

synt hesi s schenes provi ded bel ow. )/ WO 00/ 64900 PCT/ EPO0O/ 03394 Schene 1

R3B=H 5 HOHSHSH N,NHaN CR NR NRNN RN R R R R
R4

3

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

H S
N\g_\
R =N R®
R2
RA
5 .
H
N—Z NH
R1 —N Rs
RZ
R4
6
5 ;
and
H S
N‘g_<OH
R‘I ’N Ra
R2
R4
8



RARARAIRAIILI2 34 10 a) Lawesson's reagent (a known reaction for nost
substitutions) b) reaction with Me2N-CH(OEt)2 c) reaction with t}gdrazi ne.
15 ConpotiR@¥84908 &it her avail able from comercial sour cesPGFHEPL/03394

synt hesi zed by nethods known in the art. 20 -11 WO 00/ 64900 PCT/ EPOO/ 03394
Scheme 2 R3is other than H 5 HNSNHSNH/ , N\H / Nad/ -~1 1 _~
|l 3R R -NR -NR-NRR-NR2R2. R2R2 RARARARAI 1256 N
NN, NHR - NRs R2

wherein, in each of the immediately foregoing formulas, each of R, Rz, R® and
R* are as previously defined herein. These intermediates are useful in the

synthesis of compounds of formula 1.

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-



R4 7 a) Lawesson's reagent (a known reaction for nost substitutions) 10 d)
reaction with R3-CHO, in the presence of a base preferabl i eriggine c)
reacti oNVROV#Y dr azi ne e) oxidation of dihydropyrazole t%cﬁf;ﬁ}f% d (use of
air in DMSO RT-150 C, or in the presence of air and base (Cs2CC3/DwF)). 15
-12 WO 00/ 64900 PCT/ EPOO/ 03394 Schene 3 Alternative Schenme when R3 is
other than HONSNS OHHS JNf 1I-~gR NRL_NR _5KR3R _NR
R'" RRR 4RARRRRMM R128c5 NNN NN eNH--53t R R -N
RR-N R RERMARIS57 6 a) Lamesson' s reagent (a known reaction for nost
substitutions) f) reaction with R3-CHO in the presence of a base
preferably diazabi cycl oundecane Oécﬁe'%eq, 6-t et ranet hyl pi peri di ne.

R°= H
5
H_° N o N N
\g a \g b _C__) =
R S, —_— —_—
= R' =N R’ =N N— R’ =N
R’ N /
R2 R2 Rz RZ
R4 R4 R4 R4
1 2 3 4
10
a) Lawesson’s reagent ( a known reaction for most substitutions)
b) reaction with MeoN-CH(OEY),
c) reaction with hydrazine.
15
Compound 1 is either available from commercial sources or is
synthesized by methods known in the art.
20

-11-



10 g) dehydration, by treatment with weak acid (pyridinium

p-tol uenesul fonate pyridinium acetate etc.) or with chlo i yl sil ane
in pyri YQRYeP% ef |ux c) reaction with hydrazine e) oxi Jﬁﬁ’%ﬁ““@%ﬂ

di hydropyrazole to pyrazole (use of air in DMSO RT-150 C, or in the
presence of air and base (Cs2CO3/DwF). 15 -13 WD 00/ 64900 PCT/ EPO0/ 03394
Schene 4 Transformation of R or R3 Functional Goups NNNHN/ ~1 3 / R
R-NRs R'" - NRZ' RZ RA R4 57 whherein RL. can be any of the options
for R as defined above and, simlarly, R3, can be any of the options for
R3 as defined above. 10 Several subghéme®i ons may be obtained by chenical
nodi fication of existing functhe)%a& gl: sHu5| ng known nethods as is
exenplified in schene 4 above Q ﬁ%% when the desired R1 = NH2,

this substitution may be obtai ned by reductl on of the corresponding nitro
~group. Simlarly, when the desired Rl NHR (where R = -COR12, - SO02R13,
or -R10R11), this substitution may be 15 obtained by reaction of the
corresponding Rl = NH2 corrpound th an acid nal ikde or anhydri deH Wien the

desired Rl = CENRR' (where dr ogen or al kyl, and B SiNH
e obtad ned e n of .t he res i ng
3 Cgagary R’

al kyl'), thys yubstituation
it N NMONOX pr'mary

corrpound MRET & =1,
am ne i Kt he o] egence 0 adl um cat al yst.

R? R? R
R R* R* : R*
e
1 2 5 / 6
N
N—¢Z ~NH
3
R1 "N R
RZ
R4
7

a) Lawesson’s reagent (a known reaction for most substitutions)
10  d) reaction with R®-CHO, in the presence of a base preferably piperidine
c) reaction with hydrazine
e) oxidation of dihydropyrazole to pyrazole (use of airin DMSO RT-150° C, orin
the presence of air and base (Cs,CO3/DMF)).

15
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20 In addition, if R3 in the starting material is CO2Et, standard chem cal
nodi fication may be used to produce conmpounds having the fol | ow
corresp&ﬁﬁ“?@“ groups: CH2OH (reduction); CHO (parti al 'F%HEE‘\E“(“@%“;
CH2NMe2 (reductive 25 amnation of the al dehyde); CH20Owe (al kyl ati on of
the al cohol); CH=CH2 (olefination of the al dehyde); CONRR' (where R = H or
| oner al kyl and R* -14 WD 00/ 64900 PCT/ EPOO/ 03394 = H or |ower alkyl,

am nolysis with the corresponding am ne HNRR' where R = H or |ower al kyl
and R* = Hor |ower alkyl); CONHNHR (where R=H, |ower alkyl or aryl)
(hydrazinolysis - reaction with hy3€B@meed: CN (dehydration of the anide
CON H2). 5 1n the for a L her commercially
avai l able, for exanp?\gt%hom gg'&ﬁ‘@rﬁe vﬁ?écﬂéﬁ{ %’cejc}é]eeggﬁq“yﬁsynt hesi zed by

met hods known in the art. Thus, conpound 2 is prepared fromthe
correspondi ng | actam (conpound 1) by the procedure of Sternbach et aI J.

O g. Chem 29:281 91964) or bylredction 10 witfh messon s reageht
Conposi tions Wﬁglangons an\al ternati hodi mghit g the @ -:en%

i nvention | t ed vo,_A nageutT cal «-3 |t|on conprl i
one conpdlind~ o prodr u§
accept abl e salt deormula | peodrug of suck=gonpound.
These pharna aI conposi 3

in the form abl ets, coat¢d tablets, drageg hard or soft geétatin 20
capsul es, sa“utions, enulsiehs or suspensiong. They can al so be*

adm nistered rectally, for exanple, in the formof suppositories, or
parenterally, flor exanple, in2 the formof injé&ction sol 8 ons. 5

N H NS
N 2/ “NH o N—¢ 'NH
e B St 3
R =N R® R! =N R
R? R®
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  g) dehydration, by treatment with weak acid (pyridinium p-toluenesulfonate,
pyridinium acetate etc.) or with chlorotrimethylsilane in pyridine at reflux
¢) reaction with hydrazine
e) oxidation of dihydropyrazole to pyrazole (use of air in DMSO RT-150° C, or in
the presence of air and base (Cs,COz/DMF).

15
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The pharmaceutical conpositions of the present invention conprising 25
conpounds of formula |, prodrugs of such conpounds, or the salts_ thereof,
may beWRMME ured in a manner that is known in the ar FCTERVORM npans of
conventional m xing, encapsul ating, dissolving, granulating, enulsifying,
entrappi ng, dragee-making, or |yophilizing processes. These pharnmaceuti cal
preparations can be fornmulated with therapeutically inert, inorganic or
organic 30 carriers. Lactose, corgerdraégh or derivatives thereof, talc,
steric acid or its salts can be used as such carriers for tablets, coated
tabl ets, dragees and hard -15 WO 00/ 64900 PCT/ EPOO/ 03394 gel atin capsul es.
Suitable carriers for_soft qgel.ati a s_i.ncl etable oils, waxes
and fats. Depending é'ﬁa'i‘ﬂQ”ﬁﬁ{'ﬁ'?g?gfe qqﬁg'ﬁ%qqt@ﬁaggg%%gce, no carriers are
generally required in the case of soft gelatin capsules. Suitable carriers
for the manufacture of solutions and syrups are water, Bolyols, 5
saccharose, invert sug kglucose. Suitable carrijgers f@f injection are
wat er, al cohol s, ycerine, vegetable s, sphol i pi ds and
surfactants. Suit g cayrieps for suppositaories e patuogal or hardened
oil's, waxes, fatR and Ys&ni -l qui The phar naceuti ca
preparations can alsigsfnt@in preserving agents, ~=0lubglizing agents,

stabilizing agents, i g agents, enul sifying age /s, sweetening agents,
coloring agents, fla I ng agents, salts for varyifg the osnotic pressure,
buffers, coating agents or antioxidants. They carR'al so contain ot her

t her gpeuti cal | y val uabl-«e substances, including additional active
ingredients 15 other than those of fornmula |I. Dosages As nentioned above,
t he conpounds of fornmula I, prodrugs thereof, and their salts, and

cont ol WRTEE T BRBIET Ll 16 SREBRdar B 4errelER dnne 0F ShuBhER T
di sordeign b@@ﬁ@oﬁﬂ@@(b’tmﬁ% R 0y gefirdd @Gvecont ai ni ng sai d conmpounds are

10 Several substitutions may be obtained by chemical modification of existing
functional groups using known methods as is exempilified in scheme 4 above.
For example, when the desired R' = NH,, 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 alkyl), 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 palladium catalyst.
20
In addition, if R® in the starting material is CO.Et, standard chemical
modification may be used to produce compounds having the following
corresponding R groups:
CH,OH (reduction); CHO (partial reduction); CH2NMe; (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-



parti cul arIy useful in the treatnment or control of solid tunors, such as,
for exanB breast and colon tunors. 25 A therapeutical] eff&gé?

anount d¥040 E‘I?Pr?)ound in accordance with this invention n}é r‘ﬁ)unt of
conmpound that is effective to prevent, alleviate or aneliorate synptons of
di sease or prolong the survival of the subject being treated.

Determ nation of a therapeutically effective anount is within the skill in
the art. 30 iﬁéﬁq %ﬁlg é)%ﬂ?zﬁ%onze ﬁ&e.@%nﬁfﬁblmhw \mér@ctlve
anount or dosage o jound forrru vary wthin wwde limts and
will be adjusRedHtar IoWer akkgli am@lﬁ‘éil— Heardowenalkys; CﬁDNIElblH’rR paneredd+Hr case.
In general, in the case of arenteral nistr.ati to adult
urans el ghi RYCLEISER ARy B il dedr o BUE R A2 86 6N 10°hg 1o 5
about 10, 000 mfgnyaffionréHthy amigB'@ORM,).200 mg to about 1,000 nmgy, should be
appropriate, al txough the upper Iimt may be exceeded when I ndi cated. The
dai | y dosage can be adm nistered as a single dose or in divided doses, or

for parenteral m ni stration b LV as_continuous i si on.
comles T Bﬁgaﬁwq)ﬁ Q?{Béﬁv%%;f:%;“”f\)gﬁte%ﬁﬁf ﬁggﬁﬁgcaﬁwig%h
accor di wess BERADAN IAGRETES
provi degggbg?/e |nQE,I"JF]}e fso | ow ng ne;b;g (ggl |Wnﬁq€é&?e?pref grred mgtlhods for

synt hesiart.nghudecoropaynd 2ds paemaredrfmmahe@@gre@pond@gda@tgahfcqrnmd bh. 15

Lot  ametiy 1 PERRTORTBL ErbbRo Rt ol s iebfaEPer MaBR P2l Aahcar e

Exanpl e with Paiv@zebg’s rB&ﬁ@ﬁtﬁ ed According to Schene 1 20 Step a: Reaction of
Lactam (conmpound 1) with Lawesson's Reagent '

Compositions/Formulations

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

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

can be used as such carriers for tablets, coated tablets, dragees and hard
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to form Thiol actam (conpound 2): 1.1 Conpound Al: RL = H R2 =F, R4 = H 25
To a solution of 5.085 g (20 nmol) of lactam1 (where R1 = H R2 =F, and
R4 = H) WOOBEA of di met hoxyethane at 75 C was added 8. FGHEOORRE|) of
Lawesson' s reagent

(2, 4- bi s(4- met hoxyphenyl ) -1, 3-dithia-2, 4-di phosphet ane- 2, 4- di sul fide;
Pedersen, B. S.; Scheibye, S.; Nlsson, N H; Lawesson, S.-O, Bull. Soc.

Chi m B?b%-tin c’a%%ﬁ!jeswsai?é’olé ca?_ﬂcii@(s%?(%ﬂ Belif cipstletdnéiotie3Rgatanlé es, cool ed

30 and then poured into 10% sodi um bi carbonate solution (aq.). The aqueous

m xt ur eciksvaxas ard &tswiDepensing parke palweiaidhe antive BBbHRNEGIS washed with

, dried hydr ous. sodi | f it d und
"7 Vo Boiiens B6° peRPialbuPHTE8a ™ T Gate Ot belrbif FRelRE, (BRI o v
rNecr yst ahhic#8¢or thermartfzchaBefFHlRIordeand®rps are ivatdi, polybld) g of Conpound

(thiolactam 2). 1H nnr: (DVMSO-d6, 300 nmHz) 12.56 (s, 1 H NH), 7.10-7.65
(m 8H) sadchBgoge, inyeft sugar and ghéeqseunduitable Rarrigrs fepIBREIANGIAPGIRE A2 was

prepared, | h i £ |. 1 Hnnr:
(OnBo adiechsly s S e, 9BopRRg RS DIRSYBINEE arthURPIiENG, - G T 5
9 Hz, 1dditabte E&trieks foF.sudbpsitdifesSarniturdteadiardenad olid)ivedoaes, fats2nd t h DVF
acetal to form dinethylam nonethyl ene derivative 3: 1.3 Conpound A3: Rl
d, Rz semi-ligrigl Rolypla. sol ution of 0.999 g (3.1 nmmwl) of thiolactam2 (RL
C, R =04, R&A =H, 15 10 nL of dry tetrahydrofuran and 10 nlL of

di met hyl f ormam de di ethyl acetal was stirred at roomtenperature for 2
houng. Vol at iMhesph@treaceniosesrepadationsechrcaldo coness reséreing agerds,r ed- or ange

solid residue. Crystallization from hexane-et hé: acetate gqave 0.716 g of
Corpoun&ChbiliZing poaptsy stabilizing ageats-weftingagenty; empleitying §Jents, 5 red sol i d,

77437, SeerenaRyoRTle £oRd dlens iyTpl dikls, g oy i |, 13 g

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 I.

Dosages
As mentioned above, the compounds of formula I, 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 effective to prevent, alleviate or
ameliorate symptoms of disease or prolong the survival of the subject being
treated. Determination of a therapeutically effective amount is within the skill in
the art.

30
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6.60 (d, J =3 Hz, 1 H, 3.27 (s, 6H. Step c: Conversion of

d| rcr]et hélzagogﬁg%'ézgyl_egz gelr—ll vative 3 to pyrazole 4: 25 1.1431(:%{;%90%9& Ad: Rl
5 (2-chl orophenyl ) -7-chl oro- pyrazol o[ 3, 4] [ 1, 4] benzodi azepine To a sol ution
of 0.265 g (0.71 mmol) in 10 nL of dry nethylene chloride was added ca.
39.8 microliters (1.27 mmol e) of anhydrous hydrazine. The 30 m xture was

stirred underTﬁéltrftrrgpéutﬁdnrp%mf@ef@e bAfoudR ofiddsagé bl dorssuntdpof formukd hyl ene
chloride and washed with water, dried over anh%dr ous sodi um sul f ate,

filteredcandvarymithin midelimiiagad will becadiupiessouhe indiviguakragiusrements fn
a - eagf el £8P 1 Gl I ?.éaa@‘?o?é*yffr%éa?éﬁfs%'%ﬁes?a&ﬁrough 2

short bad gfultshdrans 9&ighieg ubpmlmtély G’OW@ @daﬂ)adesagaoﬂabdnﬂm 0 mg to
recrystallized fromethyl acetate. ESIgIDI\gS_l ?tg 400 nHz)
12. 0% (@boytﬂommmm%fe(@blyirom aRPanZQOBQt%aqu% 000 g, shoplEbeyn 4H)
7.17 (d H. The
Foi | owi P gPIats: BuBugtoid sppep it fraybg sitotBded wblen R The ™ < cneme 1
and as dﬁl@lrddw@eldarsbelaﬁrramstaﬁb@maéﬁgﬂe o€ opTLIgidas: dddbsyoNiit, R2 = O,
R3 =H R4 =H 5-(2-chlorophenyl)-7-nitro-pyrazol %\;3 4%[1 4] benzodi azepi ne
H nnr :PEremstRbad Misieiraten 'tgn%besﬂquﬁﬁcﬂ%?m?‘!ﬁa ‘e%l =2, 8 Hz, 1 H),
7.47.6 (m 5H, 7.08 (d, J =2Hz, 1 H, 6.75 (d, J 8Hz 1H. 15 1.6
Compound A6: R1 = d, R2 = H, R3:H, R4 = H
5- p;mnyl -7-chl oro-pyrazol o[ 3,4][ 1, MI azepine 'H nnr: (DMVMSO d6, 200
mHz) 7.97 (s,_.1 H, 6 d_J = 2,
9 Hz, 1 H), GTQ%CPBWPOJJ”C'SQ’?#E‘? P!’Le%f?)m '@’eéé'opd"aﬁ%e S;ynme@laedrﬁccqg(ng
Compoundfifyn Rerniddes, Béch a5 foFexample & gertéral schemes provided above.

The following examples 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
tetramethyisilane, in the solvent and spectrometer frequency as indicated.
Example 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 Al: 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 (ag.). The aqueous
mixture was extracted with methylene chloride, and the extracts washed with

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

-17-



5- (2-fuorophenyl)-7-chl oro-pyrazol o 3, 4] [1, 4] benzodi azepine 'H nnr:
(DMSO-d6, 400 nHz) 12.10 (s, 1 H NH), 8.01 (s, 1 H), 7.60_@5 1 |—9|) 7.5
(m 2H) WOoUews 33 (m 3H), 6.83 (d, J =8 Hz, 1 H), 6.4FGEEPHOF 55 1 g
Compound A8: RL=Cd, R =0, RBR=H R4 =d

5- (2, 4-di chl orophenyl ) - 7-chl or o- pyrazol o[ 3, 4] [ 1, 4] benzodi azepine ' H nnr:
(DMSO-d6, 400 nHz) 12.09 (s, 1 H NH), 805 (s, 1 H NH), 7.68 (s, 1 H,

(7 dgG S%edhdé?présé@re( dTr|1_%J résié@e Wag réchosiall?ze‘befréﬁr métrélléfﬂa !',‘iiﬂoria!el‘l),2 L-219

H) . -1memmn6@w4mcg/ofmmmJ(ttﬁoleotamamd A9: R = H R3

500 )P s AOFBO R bt mbte) 12136 (31 %%ﬁéf%ﬁe-@m %H%%”%g Zé m “2h
7.22 (dt, J =2, 8Hz, 1 H, 6.92 (d, J =8 1 H, 6.76 (d, J = 8 Hz,

H, 5667 (dd, J = 1,8 Hz, 1H. ll?CorrpoundAlo R =H R F R3
H R =112 5Qampbuodod®eny B o & et B 3 H] [ 1, 4] benzodi azepi ne

100-7. 32 (mCoRpiounst A3 Y brenargdip e S48 gl tgds %q?a&%@; 3”4810
(d, J =cCodmpsund-Af) 'H %n%l(@MB@lﬂGﬂseblmHzEmsoF(s R@l NH), 7Ry-7.98, (ni4 =

'_\

==

3

5-(2-fl uorophenyl )-7-fluoro-pyrazolo[3,4][1,4 benzodi azepine 15 H nnT
( DVSO- dBH)20.06r(ed) J £23,19Hzs 1H), H60NBY s, 2H85 (s, 1 H), 7.4-7.7 (m 3H),
7.18-7.39 (m 2H), 7.05 (m 1H), 6.86 (m 1 H), 6.26 (br d, J =8 Hz, 1
H). 1.12 Conpound Al2: R CH3O, R =Cd, RB=H R4 =H

5- (2o chl or oplgay) - 7 mmwnwrtﬁm&éﬁvﬁhﬁtﬂa BliFeszagi teaephne 20 ' H nnr:
(DVBO- d6, 200 ntHz) : | v@ 6.81 (d, J = 8 Hz,
1 H, 6.75 (d, J:8 ) . D. , (s, 3H)

1.3 Compound A3: R'=CI,R*=Cl,R*=H
A solution of 0.999 g (3.1 mmol) of thiolactam 2 (R' = CI, 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® = C|, R* =

H), as a red solid, mp 196-198 °C. 'H nmr: (DMSO-ds, 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 c: Conversion of dimethylaminomethylene derivative 3 to
pyrazole 4:

25
1.4 Compound A4: R'=Cl, R*=Cl, R*°=R*=H
5-(2-chlorophenyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine

To a solution of 0.265 g (0.71 mmol) 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 atmosphere 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 0.219 g of Compound
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113CorrpoundA13R':N02 R2:F,R3:H,R4:H
5-(2-fluorophenyl)-7-nitro-pyrazol of 3, 4][ 4] benzodi azepi he 25 ' X
( DVBO- d6%W oy@ ??ﬁlz) 12.14 (s, 1 H NH), 9.06 (s, 1 H NH), ‘7'T’§§°°(?i‘g%“\] =
9 Hz, 1 H, 7.55 (s, 1 H, 7.4-7.5 (m 2H), 6.76 (d, J =9 Hz, 1 H. 1.
Corrpound Al4: R = CH3S®2, RR = H R3 =H R4 =H
ISD-C_FI)_?EnyI 7- met hanesul f onyl - pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne -20 WD 00/ 64900
PO lid. 1 N gl o4 (s, 1
HND %@@?%ﬂe'ﬁﬂ%re QDNQQ@%@ épQ%"EHPQ a%2aié?né|_|§o‘|d Thba(bi)ytlc 1 7_(14 .
2, Hamplehyas mte)ed(tu;ougrm 9he|z bedloﬂs)ucaaemelcu@ng 3¥ijh ethyh agefatsbnpound

-(2-fl L%%W@H?FWS%IE%HOB'S/?tg%"fl%eft%t%] TP, 4}388n90d| azepine ' H nnr:
DZB?O gG‘H REP: @MSolaelﬁocﬁ ﬁnHzT> 1*%)%@ 118 1A) (@OBJ(SHHl\NH 7.589s( $H 1 H), .
H) . 50 ]74@ 53(6ﬁp241hﬁd7A176(ddRJ =2 NDPiZ, iRbl) ,:6%9 |;th SP-|H2RAH:)|_6 Zsl_?s 1H 8 (s,
5- phenyl - 7-ni tro-pyrazol o[ 3, 4] [ 1, 4] benzodi azepine 'H nnr: (DVBO d6, 400
mHz) 12.19 (s, 1 H NH), 8.96 (s, 1 H NH, 803 (dd, J = 2,9 Hz, 1 H,

1132 (s, _1 H)Thg folfowin CF(gpﬁlfﬁzo%é)l_fcoﬁlf%m@dd,) Were Srefared ifhecorBadcd WitBonpound

5-( 2- tr|Sdh@mebﬁmﬁ@/&i@ﬁéﬁqﬂlbewmrﬁtep%awab@(ﬂ ‘0[ 3,4][1, 4] benzodi azepine ' H

nnT : (DI\/SOdG, 300 nmHz) 12.12 (s, 1 H NH, 9.18 (s, 1 H NH), 7.45-7.9 (m
6H), 7.00 (s, 1 H), 6.71 (d, J 9 Hz, 1 H. 20 1.18 Conmpound Al18: R
CRGP, B = tonfpoundiasid =RH= NO,, R?=Cl, R°=H, R*=H

5- phenyl - 7- car bonet hoxy- pyr azol o 3,4 { ]benzodl azepine ' Hnnr:

( DVBO- d65-(3Gblarppheny)- Iinl(r@-pynaze vg]wsb&zzwazgpme NH), 7.78 (dd, J

e 03 7y ol PRET 3o, Jobknrdy 6 ! H TP 780 (du. P-Ee 2 1), - 1 T

7.6 (m, 5 H), 7.08 (d, J = 2 Hz, 1H), 6.75 (d, J = 8 Hz, 1H).

15:

N0 G

15 1.6 CompoundA6: R'=ClL,R®=H,R®=H,R'=H
5-phenyl-7-chloro-pyrazolo[3,4](1,4]benzodiazepine
'H nmr: (DMSO-d6, 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 = 9 Hz, 1H), 6.60 (d, J = 2 Hz, 1H).

20 17 CompoundA7: R'=CLR*=F,R°=H,R'=H
5-(2-fluorophenyl)-7-chloro-pyrazolo[3,4]{1,4]benzodiazepine
'H nmr; (DMSO-d6, 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), 6.47 (s, 1H).

25
1.8 Compound A8: R'=Cl,R®°=CLR*=H,R*=Cl
5-(2,4-dichlorophenyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine
'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, 1H), 6.27 (d, J = 2 Hz, 1H).

-19-



1.19 Conpound A19: R =1, R = F, R3
5-(2-fl uorophenyl)-7-iodo-pyrazol o[ 3, 4
( DVBO- d&VO 80@#9%Hz) 12.09 (s, 1 H, NH),
7.4-7.55 (m 3H), 7.19-7.35 (m 2H), 6.
30 1.20 Conpound A20: R = CO2Et, R2 =
PCT/ EPOO/ 03394

5- 2-f| b SHAHL Al b di ' H :
(DB ok 300umpouEY R s R H ML SR R L A e Sz ep e, o DT
gz,sol(g%,ph?erw X‘?zolo[BM] 1?4]éei‘|25d|élmep|21lsl) 7.18-7.35 (m 2H), 7.14 (s, 1 H),

15 , J = : : : = 3H). 5
1. 21 Cone\mig (M’tﬁoﬂdﬁ 309 S%@ (%%%77%@) 1"&1 756'5: 18, 780 Fa7 5
5(2chr )Py 8 Ngo v, d6, 300
o) 11006000 g2 ERNLE ?’%%z” il 44 Renpod Rgepe, g o1 1e EoIRp d6, 200
(m 4H) .67 @, Ut= 1B Hz81H, 1 H), 6.78 (d, J 8Hz, 1 H, 6.61 (t, J =8
10 Hz, 1 H), 6.34 (d, J = 8Hz, 1 H). Exanple 2: Conversi on of Thi ol actam 2
to Substituted Pyrazol e 7 in Accordance with Schenes 2 and 3 15 2.1
Corrpoun = Lol W-pR4 = H Schene 2
3-(2- pyrr yl‘é%]"gp? -c Iorophenyl - -nﬁﬁf pyr?zol o[ 3,4][1,4] benzod| azepl ne
A m xt use2efludropRéng)-pyramuid[B,43f1 4]tueolzadlaaepme( RlL = N2, R2 =

(Zr zrsm ﬁTHu)F?ﬁ(_ 52$@ng @Otﬁ;ré)-& i@ g@( yréﬁﬁf'g (g,f‘{@t ﬁé’?%ﬁg %5@83 g

stinped Agslerss ,egﬂg%%% 3 J@Wz?{lhﬁ%&fﬂ‘&“ﬂ% MBS1 1 Rleeds P J B et hyl

acetate and wa ‘uccessi vel sul furic acid, water and then
brine, &z dd)over anhydrous sodlun1sulfate filtered and concentrated
under reduced pressure. The corresponding olefin 5 was isolated by silica
gel chromat ography (elution with

1.11 Compound A11: R'=F R?=F,R°=H,R*=H
5-(2-fluorophenyl)-7-fluoro-pyrazolo[3,4]{1,4]benzodiazepine

15 'H nmr: (DMSO-d8, 200 mHz) 12.10 (s, 1H, NH), 7.85 (s, 1H), 7.4-7.7 (m, 3H),
7.18-7.39 (m, 2H), 7.05 (m, 1H), 6.86 (m, 1H), 6.26 (br d, J = 8 Hz, 1H).

H R4 = H

[ 1, 4] benzodi azepi ne

7.99 (s, 1 H NH PC7T’%1§’°(°§3941 H) ,
76 (s, 1 H, 6.62 (d, J =8Hz, 1 H)
F, RB=H R4 =H -21 VO 00/ 64900

]

1.12 Compound A12: R'=CH;O,R®=C|,R®=H,R*=H
5-(2-chloropheny!)-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).

1.13 Compound A13: R'=NO,, R®=F,R*=H,R*=H
5-(2-fluorophenyl)-7-nitro-pyrazolo[3,4][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, J = 9 Hz, 1H).

1.14 Compound A14: R'=CH3SO,, R®=H,R*=H, R*=H
5-phenyl-7-methanesulfonyl-pyrazolo[3,4][1,4]benzodiazepine
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hexane/ et hyl acetate (1:1)) as a red solid (0.309 g) and used directly in
the next 25 step. Aefin 5 (0.309 g) was dissolved in 6 nL of dinethyl
sul f oxi EOAHEH9PLacted with 72.5 ng (2.2 nmol) of hydrazi Hel/ERWE3%4n” ar gon
at nosphere. After 20 mn, the mxture was taken up in ethyl acetate and
washed successively with water and brine, dried over anhydrous sodi um
sulfate, filtered and concentrated under reduced pressure to give a

m xture? fnrﬁi:*IUMQ@Ydé}Mﬂc?eﬁn-@? gg-.f?é?&, ﬁh, A\Tm)e an@ﬂse;m%@mh.ﬁzlg%% Jissol ved

i n di methyl sulfoxide and hea In the presence of air at for 2
hours, @8l 1HRaKed? (5 TiH), Et48/(m e}, &t &4 (Anb=Radtred HuUé&8sh Vet § HZ, 22 WO
00/ 6490&@%@5@30/ ?_6394 with water and then brine. The extract was dried
over anhydr og msulfate, filtered and concentrated under reduced
pressure. The product, Conpound 131, 7 was purified by silica gel

chromat ography (elution with pexane- t hyl acetate 25/75). 5 ' H nnr:

( DVS®- dd,. 130 omppurel A25( s R1=IGNNR) = FAR39H, & 4 H, NH), 9.07 (s, 1 H
NH), 7.96 {(gd, J.= 2 Hz, 1 =7. 85 AH) .. 7.15 (d, J =2 Hz, 1
)6 od fierbppni 77e Fie-pykolp3 41T elogtiaddind 10 ¢ 6715 (a7
2Hz, 1 P nrArZDMesoode BaRmHE 12. 1606, 112 NHJ8.68%3s,~1 HEOMEY,, 7.B4 (5, tH),Schene 3
10 3-carboet hoxy-g{_‘giz-chl or ophen I%-?-nltro- yrazol o[ 3,4 g’ilnéiq

benzodi dz&@-%& (M, Bt (Re7 .87 (81, @H), .82 (ddndsi 3,80zt Hilb 1B’ H(RL = N2, R2

=d), 6 nL of a 50%solution of ethyl glyoxylate in toluene, 4.5 nL (31
mmol ) of di azabi cycl oundecane and 100 nL of di net hoxyethane was stirred

undep an.1@r empotrPAtee fRT =3DLRAL s Rt=H@N L epperature. The mixture
was 15 acidified with 0.005 M H2SO4, extracted with ethyl acetate. The

conmbi ned-Peamylacoironeyrazgiol B4l didbenaaiaramine sodi um sul fate, filtered, and
t . d h t ined
o or By, GISOATHIT AR o B NG dRbe T T VR IB oy 2o o

wi th hexaaei2tiMy] 7.62c@t aHy, 86405 (m2@H), 6.94 (d, J = 9 Hz, 1H).

15 1.17 Compound A17: R'=NO,;, R®=CF; R®=H, R*=H
5-(2-trifluoromethylphenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine
'H nmr: (DMSO-d6, 300 mHz) 12.12 (s, 1H, NH), 9.18 (s, 1H, NH), 7.45-7.9 (m,
6H), 7.00 (s, 1H), 6.71 (d, J =9 Hz, 1H).

20 1.18 Compound A18: R'=CO,CHs;, 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), 6.83 (d, J =
9 Hz, 1H), 3.66 (s, 3H).

25
1.19 Compound A19: R'=|,R*=F,R®=H,R*=H
5-(2-fluorophenyl)-7-iodo-pyrazolo[3,4][ 1,4]benzodiazepine
1H nmr: (DMSO-d6, 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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A mxture of 4.7 g (10.8 mmol) of aldol adduct 8 obtai ned above, 100 nL of
pyridine_ and 6.9 nL (54.4 mmol) of chlorotrinethylsilane was_sti d for 10
ninutes‘%ﬁ”mﬁﬁﬂ@tenperature and then heated at 120 C for E?%ER@Wng The

m xture was cooled, taken up in 1 L of ethyl acetate and washed
successively 25 with water and brine, and the ethyl acetate |ayer dried
over anhydrous sodium sulfate. After filtration and evaporation of

vol ati | %Sﬁ@ﬂlﬁﬂbphéﬂyw?cbd?béémdfx?fpyrﬁﬁblOEE,AUJQ‘BA]‘@‘nizdd'@zbﬁ'mef iltered through
S|I|pa ge, eluting with exane-eth%/l acetate 1:11), to qgive 4;5) of
ol ef i n 5H rBor: ADMSUtdR RO miiz3 12.08 (%1 1d1.iNHE 8.3 (% rtéd\“élbgbé? (¢ z%o nL of

hyar azt 0F 1195708 Go7 Bhobl Betmsth 035 5t T 14 S NBECHE duas ¢ nen
partiti en@@zhaHyesnswat 81 6 &y 2H)e 1 aquegals 6 Hhalid).extracted with

di chl oronet hane. The conbi ned extracts were dried over anhydrous sodi um
sulfate, filtered and concentrated under reduced pressure. The residue,

whi ch Cﬁ%fis{}?%gpg}éfgaﬁg@. ofRdi_m(,cﬁmggflaégI:eﬁ g4 Mgs dissolved in 5 50 n

of dine ) heated at 130°C in the presence of air for 3
hours. Ba@-tisleedprmmylyipytrazelof®s][ ¢t ddbetzodiadepineilp in ethyl acetate and

hed th ter. Th ic | dri ed di
_EﬁfrStef“#fmmf:&%@aserom%%@é%ﬁa@%?%n : el di of S0 T a3 oduct vas
i sol ate id 118l Ht- it I t at
(207 a0y WY g SR ARG GOR. AU BRI, BN, Vg BrE KRR BY Dy 268 DL
R4 30H) .Hz, H)nBr34 (dHVE08dez, 490 nHz) 13.33 (s, 1 H), 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(q, J = 7 Hz, 2H), 1,27 (t, J =7 Hz, 3H). 15 The

ol gog'sngegg[?Egg%%a@%gfd%@smﬁrﬁ THiBRR1AM b fo Tititatee with scheme 2
H (Schene 2) razole 71in c .t-m '
3- et hyl - 5- (2-chl orophenyl )-7-nitro-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne
15 2.1 Compound B1: R'=NO,, R®=Cl, R®=2-pyrrolyl, R* = H; Scheme 2
3-(2-pyrrolyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine
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

mmol) (Aldrich) of piperidine and 10 mL of dimethoxyethane was stirred under

20 argon for 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/ethyl 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 brine, 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 washed successively

-20.



20 'H nnr: (DMSO-d6, 300 ntHz) 11.85 (s, 1 H NH), 9.04 (s, 1 H NH), 7.83

(dd, J =2, 9 Hz, 1 H), 7.39-7.52 (m 4H), 7.05 (d, J = 2 Hz . 6.69

(d, J =WPH64900 1)  1'98 (s, 3H). 2.4 Conpound (B4: R1 :WPO%%“G, R3 =

CH2CH3, R4 = H (Schene 2) 25

3-et hyl -5-(2-chl orophenyl)-7-nitro-pyrazol o] 3,4][ 1, 4] benzodi azepine 'H nnr:

(DMBO-d6, 300 mHz) 11.91 (s, 1 H NH), 9.05 (s, 1 H NH), 7.85 (dd, J = 2,

1 Iﬂﬁfwa(zeﬁéﬁatﬁ@h bRhe4tthe extfitt (s dhied dvdizan d'F&us §o<3|@m{§ulfa1e— 8 Hz,

R I R oy 106 (te 3 = 7 He, "5 Conpound BS5:

R = N(ierBd andGtondedtrat@HpoHRPteduRéd-presgisehdrhe p uczzcompogm@ﬂgc)o

PCT/ EP0Q/ 03394

3- ( 2- phéMASRIfigd BY plice geb PR BTaPIYHElYtion Y Ita hEXBPS ey Aogfate

benzodlggggzn " Hnnr: (DMSO d6, 200 nHz) 11.95 (s, 1 H NH), 9.05 (s, 1

HNH) (dd, J = 2, 8 Hz, 1 H, 7.05-7.60 (m 1 OH), 670(d J =28

Hz, HnmrSEDMGOZiG) 30D.reMizf #R.122(6) 1H5 NH)6 10@8hisund, Bi), RIOZ(sNdb, R2 =Cl |

Ay (1- rrem'g)i Eéwr*?a egﬁlzﬁd%gnyf)%i(% Yy IPddof 53R [ 1490

benzodi =PHLStH)L H N 9.02 (s, 1
H, NH) @5??41795(1 JTI—WZ GHXS@A@&‘(S iy méd%JLSS (én z? 7 521 (d, J (: 2 Hz,
1 , 6.74 (d, J = 10 2 86 (sept, J = 9 Ft 1.14 (d, J =

gxt hgl;)% ?9%%‘388%[@%% ;S\b%tf?\l FéRz'i] rlcgjf% Sl a§§p|enmee-l_$fgg?ggﬁl e

- 7.45
30 mrr153(7d35§§étﬁ6x%%0@ Gﬁlé)op}%rﬁﬁ & ﬁitroll_gﬁazbldlis 4@ 5? HehzodidzepiNg) , 03 o g g |

2.8 OOrrpoundABmxnmte &f o ( 1r521 mgpl) qu:thlela@mm? (Ra= @ia éc*l@ﬁbe
> onerul R a2 S ARD PBE 4 BRI AN 0o (o
H), 7. 8Hidz&bicycrouddEéane and 100 mL of dimethoxyethane was stirred under an
argon atmosphere for 30 minutes at room temperature. The mixture was
15 acidified with 0.005 M H,SO,, 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).
20
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 ethyl 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
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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
71 (s, 2H). 2.9 Conpound B9: Rl = CO2Et, R2 = = CH3,
- H (‘§9§?9/|’?é902) 3- et hyl PCT/EP0503353

-5 (2-fl uorophenyl)-7-carboet hoxy-pyrazol o[ 3,4][1, 4] benzodi azepine 25 ' H
nnr: (DVSO-d6, 300 mHz) 11.81 (s, 1 H), 8.37 (s, 1 H, 7.59 (dd, J =2, 9
Hz, 1 H), 7.39-7.51 (m 2H), 7.16-7.31 (m 2H), 7.09 (s, 1 H, 6.74 (d, J
9 HZ, tér B mind - THe fifixturt Wad tl'TBn pamt»on%d%t%en%ﬁter lankPthetaqubous? Hz,

H). 2.10 Conpound Bl10: R R3 5-(4-Me)-pyrazolyl, R4 = H
0 (Sc hmmsg)eximtmmcmtmmm@h/aﬂpgo'lil'(%gcgmbmed extracts were dried over

3

3

benzoa: dIHNRYRR Sonifin sdiate it HRENGRE hafo GGG R BRE ieshatel - ¢

8.75 ( brTﬁe rdsldﬂe v7h|815 cobfémdd a rﬁlxhine of Sdﬁydergr%ZBle@ &, wadtissoedian ( S 1

H, 6.81 (d 1 H, S, 11 Corrpound Bll: R = N2,
R2 =5C SQ@L:of@mqﬂpylsulﬁmade ﬂng ajg)lSO in the presence of air for 3

3-(2-net | -

benzot a@p? " e o i 4 MRS R, TaRoh MY B Al bgydined | )
7. 87 (ddwitkwatér. Fhdirgahic layd) wag.driet Sfer(anhydirbus godi8n sulfate “fll%rblzi 1 H,
o 66 Eg argl éor%cenzrat%qiwn’dzrz nezﬁstg(@%ba‘éﬁéuréz{ﬁé@r tiqbivassagcglgi@ by ica CF% L
= H (S

3 tr |( ; lezgé;f% ng%rny og&r;a?l}y § l]Jtln%WH gg; -ethyl a acetate (40 OCt éo gﬁe 0. E]SO g of

benzodi a@@rmpnendiB2(-anNO;(,<El§Gl: @EQE’[S@I? =ETHZ) 7.98 (dd, J =2, 9 Hz, 1

O pourd Foamy @MEbigs, 406 gy 7328 thm%vf a2 0= Beaetz. 3 20

benzodi o b 440755 fmCHPTORASE %%5*9?“1;? PRI S P25 (0=
7.88- 7. RHenPH2H),27 (1, 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®=CHjs 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)
25  3-ethyl-5-(2-chiorophenyl)-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, J =

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,d =7 Hz, 2H), 1.06 (t, J = 7 Hz, 3H).

30 25 CompoundB5: R'=NO, R®=Cl R®=CH,CH:Ph, R*=H (Scheme
2)
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7.84 (d, J =3 Hz, 1 H, 7.42-7.62 (m 4H), 7.12 (d, J = 2 Hz 1H, 679
(d, J =8 Hz, 1 H. 25 2.14 Conpound Bl4: R = N®2, R2 = R3

4-i i da2¥PPI/6498y = H (Scheme 2) PCT/EPO 3394
3-(4-imdazol yl)-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4][1, 4]

benzodi azepi ne ' Hnm: (DVSO d6, 400 nHz) 12.33 (s, 1 H), 12.29 (s, 1 H),
907 s, 7.90 (dd, J =2, 9 H, 1H, 7.76 (s, 1 7.44-7.63 (m
1

|_|)
‘ 2 A V\D %EBS@VE@P’)&%%%iBéSHh@}%J%r% raTZngB £t 7‘3] d&zoblazlg?ldéz 1 EDB _

2- pyr az I-MherDMSB (js;:mmHa)ﬂ 95 (s, 1H, NH) 9.05 (s, 1H NH), 7.82 (dd, J =

benz ot i btikel - o 60 7 %@é’éééé&rﬁﬂ% hg, 160 %’551”%2**)4% SMs, 11,
9.12 (s,0 H),793(d 57 = 7.76 (s, 1 H), 7.39-7.60 (m

4H),711)(s H, 6.78 (d, J = 9Hz 1H) 6.59 (s, 1 H. 2.16 Conpound
B16: 5R :NOZ R2—CI R3-3pyrazo|y| R4 = H (Schene 2) 10

3-(3- 5 2-¢
beglzogiyr p| n ( Hﬁvsop e 97%{111[2' éligpyj lFP[ 3F§H°i’§ﬂﬁ2)(s 1H,
9.13 (s, 3%1 Hiethyle%%n) Q(Q%h(dfbpﬂ g rﬂﬁo-byﬁ@zdl@[Btgg) Beﬁ:ﬁncﬂézerﬂné'i), 6 78

(d, J = oun CH( Me) CH2Me,
RA = H tBn(l‘EBtWﬁ@)iG,?,SQQm{éz)hw 90 (s, 1H, NH), 9.02 (s, 1H, R, Faa (@
pro

(b e 50 Ry 1 e T Bt T2 B B! Q7T RARATER,

_2 9
HZ 101 Fﬁsek@ﬁrﬁ%ﬂznﬂ-ﬂkh14700549H216H2Hz 1H, 6.72 (d, J =9 H, 1
H., 2.6 2H),113(d J =7 Hz, 3H), 0.79 J = 8 Hz,

Schene 2)

3H) . 202180orrpound818 R =MO R =d, R = CH, R4:I(—I’(
27 CompoundB7: R'=CN, R?=F, R®=CHjs, R*=H (Scheme 2)
3-methyl-5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine-7-carbonitrile
'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).

2.8 CompoundB8: R'=NO, R?=Cl, R®=CH.Ph, R* = H (Scheme 2)

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

'H nmr: (DMSO-d6, 300 mHz) 12. 08 (s, 1H, NH), 9.08 (s, 1H), 7.85 (d, = 9 Hz,
20 1H), 7.40-7.56 (m, 4H), 7.16-7.34 (m, 5H), 7.06 (br s, 1H), 6.71 (d, J = 9 Hz, 1H),

3.71 (s, 2H).

29 CompoundB9: 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-d6, 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).

210 Compound B10: R'=NO,, R? = Cl, R® = 5-(4-Me)-pyrazolyl, R* = H
30 (Scheme 2)
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met hyl - 5- (2- chl or ophenyl ) - 7- net hoxy- pyr azol o[ 3, 4] [ 1, 4] benzodi azepi ne H
nr: (DVMBO d6, 300 nHz) 11.69 (s, 1 H), 7.34-7.50 (m 5H), g
Hz, WQP06490G2 (d, J = 9 Hz, 1 H), 5.86 (d, J = 9 Hz, CW}POO@% (d

3-
n 2
9 J
2 Hz, 1 H, 25 3.44 (s, 3H), 2.05 (s, 3H. 2.19 Corrpound B19: R d, rR
H
3-
(

R3 = CH3 R4 = H (Schene 2)
met -5-phenyl - 7-chl or o- pyrazol o[ 3, 4] [ 1, 4] benzodi azepine 1 H nnr:
DVSO d (D ESnitrd- 2 30
7. 50-7 %«f‘%@x‘l?%%%é%pé%fz‘fh?fs@sﬂﬂ;?snffé@%z_%%@?ﬂﬁ Py,
6. 62 (d,behzediaziEpinel H), 2.16 (s, 3H). -27 WD 00/64900 PCT/ EPOO/ 03394 2.20

Co 20: = : = , = . R4 = H 2
ﬁmx?ﬁgldl O”’(“E @MESO%@)?%Q Wf&z)ﬁaﬁgéi@#)%gﬁ @131??%@%5_7 %gfggiéfépl niHl) H5
HW m
|7—|)17Z(833I-(l):id-68§%|)0 2. 21207106 (ﬁ] nglil fIg\&’;l +§H6 F\’2(ij JF BRSZ (C):I—li R(é(: H :
: oun = = = =
(Schenme 2) 3-nethyl -5-( Z?Puorophenyl )-pyrazol o[ 3,4] [ 1, 4] benzodi azepi ne 10
" Hnm: (DMSO-d6, 300 mHz) 11.75 (s, 1 H, 7.69 (s, 1 H), 736752(m

2H) , 7 7. 6. 78! 28 3L -

6H) é)‘H é@mﬁiﬂurﬂ‘bt‘l ) I%#:‘(]I\é(,)ﬁ R . (':12522 Cdg)-lg(;lﬁrn@ £H Scﬁeﬁne@ ) H,
R3

3-

~

CH:13 Meihwp(@yrh)eﬁﬁzzhlormshenyl) 7 nitro-pyrazolo[3,4][1,4] benzodlazepme

50

met henyl, = 4] benzad
(Dmso 6 B (o500 6B tH 0P S, Bl & 0 PR, PG 7 4793
7.339/. 4ﬂ4 mM@s (nh; m%(ﬂoa d, F=3 H& *ﬁﬂe é?kt%d @Wl-(zdd éozst(d 9=z, 1

, 6.41 (dd, npound B23: Rl =
N2, R2 EHzl 2H|’}231 89|dhe¢hy=l7 HR41H J—O@@dﬁledF PHz, 6H
3- phenyl 5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3,4][1, 4] benzodi azepine ' H
nnr: (DVBO-d6, 400 nHz) 12.65 (s, 1 H), 9.18 (s, 1 H), 7.95 (dd, J =2, 9

: 2.12 Compound B12: R'=NO,, R°=Cl, R®=CF;, R*=H (Scheme 3)
3-trifluoromethyl-5-(2-chlorophenyl)-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).

5

N

2.13 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-d6, 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 2.14 Compound B14: R'=NO,, R? = Cl, R® = 4-imidazolyl, R* = H
(Scheme 2)
3-(4-imidazolyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4] benzodiazepine
'H nmr: (DMSO0-d6, 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 Hz 1H), 6.78 (d, J =9 Hz, 1H).
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1H, 7.78 (d, J =8 Hz, 2H), 7.32-7.63 (m 7H), 7.14 (d, J =2 Hz, 1 H),

6.85 (d, J = 9 Hz, 1 H). 25 2.24 Conmpound B24: Rl = N2, R2 = =

n- pr Opy|\3volgg/6gsop| (Scheme 2) PCT/EP00%3394R3

3-propyl -5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3,4][1, 4] benzodi azepine ' H

nnr: (DVBO-d6, 400 nHz) 11.91 (s, 1 H), 9.06 (s, 1 H, 7.86 (d, J =8 Hz, 1
7.41-7.53 (m 4H), 7.08 (s, 1 H, 6.72 (d, J =8 Hz, 1 H, 2.38 (t, J

= 8 Hz, ZHE 2¥mpedndiBis:) R'& NOHR? 200, RV 8&yrhzoll, R*= HZ (SéHdme - 28 WO
00/ 64900 PCT/ EPOO/ 03394 2. 25 Conpound B25: R = N®@2, RR =d, R3 =
cycloproByl, R4 = H (Schene 2)

3-cyclo | - 5-(,2x rophenyl )~ 75 ni.tro-pvr Lol 3 di azepi ne
PHoni P DA B RERepd) 7 Pl By BEpRER uflg i Beipo B2 BHRRG 2 SPLTS.
9 He, 5Tl (BMSOUS B00THEN 3. 13- @516, 1248 (8FzH) 10,12 (sSIAR TL9B (d) = O
Hz, 1 H), 1.79 (Ei J = 7 Hz, 1@:}), 0'88;5.30" J =7 Hz, 4H). 2.26 Conpound
B26: R o=F9 Hz 1H)F7.7@3(s= 18H37. 3847 .60 iy 4 eﬁé12()s,1H),6.78 (d, J =9 Hz,

3-met hyl 1 55 (2=fI,uo henyl )-7-fl uoro-pyrazol o[ 3,4][ 1, 4] benzodi azepi ne 10
“Honmr: E%Rr(s%séég 43 rrH>z/))11.82 (s 1 hy oL (]s[ 1 ]H) 7 21-7 58 (m
2H), 7.18-7.35 (m 2H), 7.05 (dt, J =3, 9 Hz, 1 H, 6.84 (dd, J =6, 9
i NO% H)R’QJ% agq(:ggéumJ;ﬁ,1éh 951;&(%@11,33{{3:éj,olqsalé%’—pfrzbzblyf'ﬂz‘J:ﬁo( e R
3- et hyl -2)':.- phenyl - 7-ni tro- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne 2.28 Conpound
B28: R £H R2=H R = CH3, R4 = H (Schene 2)

3- neidy| 353pheazdlypB-azohiordhrdnyl)-Ahherppdizad®idild 4] benrodiazepvisO- d6, 300

RN KCAEN A R e I AL W U YO T
.08 {Suohin®h), Labhn 2ol 739(s, PRt RBVLG BR1HE = 1 R = B
2.17 Compound B17: R'=NO,, R*=Cl, R®= CH(Me)CH:Me, R*=H
15 (Scheme 2)
3-(1-methylpropyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][ 1,4] benzodiazepine
'H nmr: (DMSO-d6, 300 mHz) 11.90 (s, 1H), 9.04 (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 = 9 Hz, 1H), 2.65 (m,
1H), 1.52 (m, 2H), 1.13 (d, J =7 Hz, 3H), 0.79 (i, J = 8 Hz, 3H).
20
2.18 Compound B18: R'=MeO, R*=Cl, R®*=CHgs, 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), 6.72 (d, J = 9 Hz, 1H), 5.86 (d, J =9 Hz, 1H), 5.86 (d, J = 2 Hz, 1H),
25 3.44 (s, 3H), 2.05 (s, 3H).

2.19 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), 7.90 (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 =9 Hz, 1H), 6.62 (d, J =

2Hz, 1H), 2.16 (s, 3H).
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3 rret hyI 5-(2-fluorophenyl)-7-iodo-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne 25 "H

00 mHz) 11.81 (s, 1 H, 7.90 (s, 1 H)
7 18 7 gﬂ%“ﬁ‘ﬁb 6.75 (s, 1 H), 6.59 (d, J =9 Hz, %’%Téﬂ)’%ﬁ@gﬂ%
Corrpound B30: R =H R =d, RB=CH3, R4 = H (Scherre 2)
3- et hyl - 5- (2- chl or ophenyl ) - pyrazol o[ 3, 4] [ 1, 4] benzodi azepine 30 2.31
Conmpound B31: R =N02, R2=F, R3=CH3, R4=H (Schene 2) -29 WO 00/ 64900
PCT/ EPQ0/ 03394

3-net hyl - 5- (2-f 1 uor ophen L Ni trozpyrazo o[ 3,4][,1, 4 benzodl azepi ne H

' { DBEPURCOTRP 201 of (el By 530 ks Schemeds) 1238

, v 2.02
e 3m%§"%h§'58%’° ounah@f‘ 7&*%0(%3@5 %ﬂéﬁé"g&i‘}w@pﬁ% 2)
3- et hmg\g ([DM@@}uBeB@a))mHz)c1;1 GBC(spYHﬁZDQB[(Q,ﬂ-]i)’,IZzE} 7tmﬂernplglg,z(epu ne H)H
5y a7 g 208 B, T6). 87579, diz © bzr Hied 2 @ev =2 Hz, Th) o8 084S, 3 10

2.33 Co nd B33: R =1, R2:H, R3=CH3, R4=H (Schene 2)
3- net hyl - 5~'phenyl - 7-i odo- pyrazol o[ 3, 4] [ 1, 4] benzodi azepine H nnr: (DVBO d6,
300n1—|z)1182(s 1 H, 7.85 (s, lH) 7.36-7.55 (m 6H), 6.91 (d, J:2

2t Tadh Rebtpaindati ool 2 K- 0 i1t Elpipgne
?Dvga“zgsﬁ&gmm@w@@w% lspmaigen i,
9 HAO 1 9 nné: @MSO-d8, 30Q niklz) 11 mﬁ(szmga 7.69 (8H)H), 73732 (GonPdynd B35: RI

- hyr oxRATHIPAT: B0 BU: GoNen B P acciblte! 719 tza] Hord50i o re- 7-

carboni tigy| f4) Zboxgmae 3: Functional Group Mdification in Accordance
with Schene 4

2.22 Compound B22: R'=F, R®=H, R®=CH; R*=H (Scheme 2)

15  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-phenyi-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][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).

25
2.24 Compound B24: R'=NO,, R?=Cl, R®=n-propyl, R* =H (Scheme 2)
3-propyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][ 1,4]benzodiazepine
'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 (t, J = 8 Hz, 2H),

30 1.54 (tq, J =8, 7 Hz, 2H), 0.88 (t, J = 7 Hz, 3H).
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As mentioned above with reference to Schene 4, certain conpounds nmay be
easily obtained by transformati on of existing functional rou . Several of
30 t heseVOPUPMIGr mati ons are further exenplified bel ow - 699 B¢H64900
PCT/ EPOQ/ 03394 A. Substitution of iodo by carbonyl: R =1 to Rl = CONRR
3.1 Conpound C: Rl = CO\(-CH2CH2- O- CH2CH2-), R2 = F, R3:H R4 = HS5
5-(2-fluorophenyl)-7- nnrpholinylcarbonyl pyrazol o[ 3,4][1, 4] benzodi azepi ne

A t f 1 2 L e = H R4
m " ur%§2 %I?é%’(?%égs ﬁ) i ;ﬁt{ﬂmy r‘)lﬁlgs&? ne paﬁa(c?lctﬁ?nnlc%schl ori de
cat aI ys2) 1 nL of norpholine was stirred and heated (75 C) under an
t h f 90 t t | ed d
10 t hen 4G wr@%ryl%%-?e rapbarubrin et ee Hhae BBl or adi ent
2' %;ggl‘n it “?9%4 agcﬁiOﬁ‘fgg%HH'?é(éOu@)' Q@@%ﬁ!—ﬁ vfsmapgbung SﬂHz( pyrazole
( DVB®- d6lH)306H RADH (2. 418), (7s08 1, J NIQHZ dHIS6 72, (d1H,= Sz, 1H)59. 7(9s(p ﬂH)

154Tze5f oﬁ%oﬁﬁ\& é%i‘golﬁ?%n%lélf)pr epgr 23 t(ng né iel?hgél Alall;?)ve3 Zg. (2m o

Conmpound C2: Rl = CONHCH2CH2OH, R2 =F, R=H, R4 = H

N- ( 2- hydr oxyet hyl ) -5-(2-fl uor ppheny, yr,azol 0[3 4]1[ 1, 4] benzodi azepi ne-7-
20 car b&@6n deomigoumnd B@QNBCRgGFﬁJO:rFEiﬂ =216H8R} & H1 (Bchemg, 2)8 20 (s, 1 H,

8.16 d =
(" ory Sormethuis- B pptaine e 7 orsgoiratolofs altsi peheddiabBoip 1y 453
(Cg\l (%H g&%%z OH)r (@)Mgoéaes 200 ml-$z)1181 82“(3 2ﬂ)||\} 7285 8,3 Hio mpun g e, zFH) =
N bi s- (22 mwr@&yr@t ayl) )7 95( (at, fJ a6 aldﬂzanW)) B4 b ot §; 9112, UY), 6.25 (d

benzodi azepl 88471y 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-pyrazoio[3,4][1,4]benzodiazepine

228 Compound B28: R'=H, R?=H, R' = CH;, R* = H (Scheme 2)

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

'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, 8 Hz, 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][1,4]benzodiazepine

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®=Cl, R®=CHs, R* = H (Scheme 2)
3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepine

30
2.31 Compound B31: R'=NO,, R°=F, R*=CHs, R*=H (Scheme 2)
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carboxam de ' H nnmr: (DVSO-d6, 300 nmHz) 12.10 (s, 1 H NH), 8.11 (s, 1 H,
NH), 7.59 (s, 1 H, 7.4-7.52 (m 2H), 7.15-7.3 (m 3H), = 9 Hz,
1 H, 69940864909 1 4 65 (m 30 2H, OH), 3.30 (m 8H). P§I/E\Ré9’6’8§‘h4900
PCTI EPOQ' 03394 B. Reduction of the nitro to amino: R = N2 to R = NH2
3.4 Conmpound &4: R = NH2, RR =d, R3 =CH3, R4 = H

3-net hyl - 5- (2-chl or ophenyl ) -7-am no- pyrazol o[ 3,4][ 1, 4] benzodi azepi ne 5 A
sol uti 0“3i?ﬁet@ly2§ Qfﬁ!@}rép?héﬁwf) ntfo pyfawﬂszq (Roenzd¥Bzefire= O, R3 = CH3,

R4 = H) O et hanol "'was stirred roomtenperature under a

hycr ogenllémmsﬂBMS@ﬁGt RORag) 7 SRS 10).55.00 (o1 170, 5098 &drd 3 3.9 Wit or
t
P e e . L7 B e 7B R b R e et iR 2 da b by s oFe

Corrpound C4 10 (am no derlvative 7 wherein RL = NO2, R2 =C, R3=CH3, R4
np. 260-263 C. ' Hn DI\%O6 300m;|zz11162(s 1H) 7.38-7.47
(m 4H) , 273207Cp§1p@un9!332 RS Fy FE=gHy R*sH{Schemm®2] qd, J' = 2, 9 Hz,
5 Th
Fol | oi e BV apenamlliz:h ﬁgéﬁaz%@@a?é? hioadtlpgtS e

R = NH2'HRen= (OMS G367 380 idzF11H81 (s, 1H€ 7.96 (s, 1H), 7.40-7.55 (m, 2H),
5-(2-chl or%phenyl) am no- pyrazol o[ 3, 4] ]benzod| aze ine 20 'H nnr:
(cp3op, 30 m&%w%ﬁ&(cm 8 g, 1H), %(ﬁi”ﬁ 08 (s73H), 1 H), 6.62 (d,
J=7H, 1 H, 6.13 (d, J =3 Hz, 1 H). 3600rrpound06 R=NR2, R =04,
R3 =i-Pr, R4 = H 3-(1-nethyl ethyl)
5- (2 chP@BDPCompduRdBE30- B =i ARA=M, RBIGH,, A*=be(Sordime pi ne 25 ' H nnr
(DI\/ISOdG 300 nHz) 11.65 m 4H), 7.08 (s, 1 H), 6.75

. 3 = grethykSrheryi- §90é1@zﬂ>yr%2019[3@ mlbeﬂzw,azsp (d, J =2 Hz 1H,

(d =
2.98 (SenY . T TDMSO-d6, 300 mHz) 11.82 (s, 1H), 7.85 (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).

15 2.34 Compound B34: R'=Br, R?=H, R’%=CHs, R*=H (Scheme 2)
3-methyl-5-phenyl-7-bromo-pyrazolo[3,4][1,4]benzodiazepine
'H nmr: (DMSO-d6, 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 Compound B35: 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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7 Hz, 1.18 (d, J =7 Hz, 6H). C Derivitization of amno conpounds: Rl

= NH2 to HR (as 30 defl ned in Schene 4 supra) -32
PCT/ EPCDY‘@‘Q@ 4}l"s 7 Conpound C7: R = NHAc, R2 P%%é@%gp

N ( 3- et hyl - 5- (2- chl or ophenyl ) - pyr azol 0[3,4][1 4] benzodl azepin-7-yl)-acetam
i de A suspension of 0.323 g (1 nmmol) of pyrazole 7 (Rl = NH2, R = d, R3 =
CH3, R4 = H) in 20 nL of dichloronethane was reacted with 0.112 g (1.1

mol ) 5 of apeBubstitlitighiciaodddsy carbdmig! tR'at es et EGNRRoOM t enper at ur e
for 2 hours. The m xture was then diluted with ethyl acetate and washed

successively wwth water and brine. The aqueous Iayers were extracted with

Cul Tt 0. 5111 1 GPBIPabRE GEnodi HNCRRRE  Qcioda e Bemie F TRE B ctuct vas

i sol atedyby silica gel 10 chronatography eluting w t h hexane- et hyl acetate
(30/70) to %I ve 0.175 g of Conmpound C7. ' H nnr: (DVSO-d6, 300 nHz) 11.71
(s 15 H)5 &m@rweww -marpselipgcarboryl-pyrazelof3 3 1 Q]rhenm)ilazepm (d, J =8

foI I OWI né] co%dﬁ%&g\éﬁ'}réoz&%ﬁa@% M?lgﬁéﬂgrlafgié 42(‘5' olt(JEﬁ ‘C@Bn ]'_Z or dance

‘Q'jh I\H/Etggq &.00B/g (0 @O&Z%M%l%{p@hymh%rpﬁr@’bé%dlﬁﬁ dicklorid&3 = CH3,

N- ( 3- met e8talyst, (Rmihomeppleline way stitret &g, hgated 47beq vaHarapi n- 7-yl ) - 2-

P gy Ui D s N ',
Hz, 1o H) theb. faftifled by cﬁro?nérlbg I'gl?jon révetde bﬂdse%nlrea@al (§@&diént elutidn 6. 08

(dd, J = 2, 18 Hz, J =2 10 25 1°H), 2.05 (s, 3H).
3.9 c:orrpwuhdva@gr-amtomtm%g@me 018 g:otﬁorm@tmd@@ (pyazelef# wherein R =

N ( 3- et BHN(%QEC?Q(?@WM%,)RQYQZFQ =o[_r°,> ka]i |1=|).4] benzodi azepi n-7-yl) -
'H nmr: (DMSO-d6, 300 mHz) 12.05 (s, 1H, NH), 8.18 (s, 1H, NH), 7.59 (s, 1H),
7.4-7.5 (m, 2H), 7.18-7.35 (m, 3H), 6.84 (d, J = 9 Hz, 1H), 3.25 (m, 8H).

15

The following compounds were prepared using method A above:

32 Compound C2: 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 3.3 CompoundC3: R'=CON(CH,CH,OH),, R®=F,R®=H,R*=H
N, N-bis-(2-hydroxyethyl)-5-(2-fluorophenyl)-pyrazolo[3,4][1,4] benzodiazepine-7-
carboxamide
'H nmr: (DMSO-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).

-31-



met hanesul fonam de 30 A m xture of 0.323 g (1 mvl) of pyrazole 7 (Rl =
NH2, R =d, R3 =CH3, R4 =H, 0.122 g (1 nmol) of

4- di met WYPAKS48Dyr i di ne and 5 nL of -33 V\o 00/ 64900 PCT/ ERGHERY4E4
tetrahydrofuran was stirred under an inert atnobsphere at roomtenperature

for 2 hours. The mxture was diluted with ethyl acetate and washed
successively with water and brine, with reextraction of the aqueous phases

with ethyl aqet gic@iuclith of:gﬂ'g)hﬁﬁgltérrah-yihoacm aNOSYS Rt RHYer e dried over
anhydrous sodi um Stﬂfate |tered and concentrated under reduced

pressure. The product was |sol ated by silica gel chromatography el uting
w th hexane-e ace e (10/9 tqg 32 pf npound C9 (pyrazole
7 where %@&N‘Jé 1% c?‘%@(-)RCH%:(? %4_fC rystallization from
et hyl a@ﬁ@tﬁ’?l SIFQ éﬁ@gé&?er@l) -7- aﬁlﬁmfyréﬁlﬁgﬂﬁ ?Qé)niﬁ'é%zéﬁmg 4 (s, 1 H,

9.12 (s aH),  6.94 (dd, ] = 2, 8 Hz,
1 HS5 6. 72 (dAsdIutuoBdﬂ;DZ(lgl—ﬂp 576rT®10I][ af pyrazo@ HR Nﬁ)g, Rﬁ =, R =3H), 2.05

(_ 3H) Eé‘m 'R-§| X%‘C%lq %n%s stlrred at room telaqr%pe%a u?’e undera Gpgpound C10: R
5- (2 chl d?@ﬁ@rﬁ‘&{rﬁogpﬁérbrvﬂtrpméﬁéWn‘i&k%i%B%Eb‘?%@@%'sﬂr@ﬁlmﬁa&rcar boxani de

0.15 g (0.36" nmmol) pyrazole 7 ( = CREt, R4 = H) was
sti rred washedwib lethanol just piomteuse). 15ftm’_¥ hqur%tthamp(tt(rs(waﬁ ﬁl}ergﬂ room

t t for 48 d
b0 Tre dnshefentd Uhde, Ry israed Felto e 7 Cer i R GB P "
acetjgt e (bﬁﬁﬁé@@ﬂ@@ﬂwé%&r@rewé méa@ﬁ @l @E@Hgmﬁ%(ﬁyﬂm-%ﬂ'
wherein R1 =NO H, as a solid. np >340 C

(recrysté)llzatlon from ethyl acetate) "H nnr: (DVBO d6, 400 nHz) 12 95
b 9
s, 6%%’ Qiﬁ}ﬁsg;d@ 3?@”#52 H 85 %d”'(”; 7_31837'%7 8“7%“%&7%5 & %I]—-'zl-q
6.53 (d, J =8 Hz, 1H), 6.38 (dd, J =2, 9 Hz, 1H), 5.74 (d, J =2 Hz, 1H), 4.52 (s,
2H), 2.06 (s, 3H).
15

The following compounds were prepared using method B above:

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

20 'H nmr: (CDsOD, 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).

36 CompoundC6: R'=NH, R®=Cl, R*=i-Pr,R*=H
3-(1-methylethyl)-5-(2-chlorophenyl)-7-amino-pyrazolo[3,4][1,4] benzodiazepine

25 'Hnmr: (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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The foll ow ng conmpounds were prepared anal ogously to Conpound Cl0 using
Met hod D _abgve: 30 3.11 Conpound Cl1: Rl =N02, R2 = d, R3 = R4 = H
-34 W0 OBPREB0 pCT/ EPOT 03394 N, PeTRPoON3ss

N- di et hyl - 5- (2- chl or ophenyl )-7-nitro-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne- 3-
carboxam de ' H nm: (DVMSO-d6, 300 nmHz) 12.65 (s, 1 H), 9.18 (s, 1 H), 7.91
(d, J =9 Hz, 1 H, 7.41-7.55 (m 4H), 7.08 (s, 1 H), 6.75 (d, J 9 Hz, 1
FD,CO%IH%&J stcmﬂo&n%Bdﬁ RBENHAG, B2 LCORTpoChs, B2 HRL =N02, R2 = O, R3
N- ami noNs{3-mashyldr-6@mbleypphenyi)-pywzell 341 ¢ Qeﬂﬂq{a@?%@ﬂzlﬂﬂ'@??@'ﬁé 3-

(0 9 26" A fulfBrsidpbEO R o P HyRB bt birgpie T () <Ay RO PR )y © °F

7.09 (d,cH;,R%= Hé in 20L& didhi¢bmethane Wva¥zreattdd with 06#12 g, (11 mnSoIHz 2H) .
15 E. Reduct I on R3 CO2Et to R3 = CHO and = ound
013 5R1 of aRetis aRLaydrl@ unger an dpet amowwfeaﬁ%doomdﬁﬁmat%@ioé m“%

| 7 R
oz 18 Bt tas tibE Hcheff,itht bfhyRacthefd aflalfashed SR oL s S eRMLRE D! ©, £ éc
under anyateeahd balh@DS'ﬂ’m?aQu@@@s layeed wdrevexinadted avitiletbiyl aceiam soiditheon of

lithiumalum num hydride in tetrah drof ran fgé 3& m Quﬁtf&s' The m xture
was t herfompined @xiaels drigthgyer-2riygr U%ﬁﬁ WA pipte trediand v with aqueous

sodi um poy tr\ggﬁfrg@hdsbﬁé&tr%dage&@g%%dr@e1T he e&éHﬁ%h@%&&t@dcﬁfﬁﬁ’é& geRs hes with

et hyl acet e conbi ne acetate extracts were ver
anhydr owhremadtagraphy alting with hexade@rtiui/l acetate (80/a0¢to giveed. 178 duefed
pressure. Purification by silica gel chromatography,

Compound C7.
'H nmr: (DMSO-d6, 300 mHz) 11.71 (s, 1H), 9.56 (s, 1H), 7.56 (s, 1H), 7.38-7.57

(m, 5H), 6.67 (d, J = 8 Hz, 1H), 6.57 (d, J = 2 Hz, 1H), 2.05 (s, 3H), 1.83 (s, 3H).

15 The foliowing compounds were prepared analogously to Compound C7 in

accordance with Method C above:

3.8 CompoundC8: R'=AcryloylNH, R®=Cl, R®= CHs, R*=H
20  N-(3-methyl-5-(2-chiorophenyl)-pyrazolo[3,4][1,4]benzodiazepin-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).

3.9 Compound C9: R' = CH3SO:NH, R? = CI, R® = CH3, R* = H
N-(3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepin-7-yl)-
methanesulfonamide

30 A mixture of 0.323 g (1 mmol) of pyrazole 7 (R' = NH,, R? = Cl, R® = CHj,
R* = H), 0.122 g (1 mmol) of 4-dimethylaminopyridine and 5 mL of
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eluting with hexane et hyI acetate gave 0.21 g of Conpound C13 (pyrazole 7'
wherei n d, R3 = CHQ R4:H)asaredsoll 1gof
30 Corrpm% @gﬁ( pyrazol e 7' wherein R = N2, R2 = Wé’@@%ﬁ

H, also as ared solid. -35 WO 00/ 64900 PCT/ EPOCO 03394 Corrpound C13:
5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4] [1, 4] benzodi azepi ne- 3- car boxal dehyd
e ' Hnm: (DVBO d6, 300 nmHz) 13.29 (s, 1 H), 9.66 (s, 1 H, 9.27 (s, 1

H), 7. 961dieshydrdfurad wal shﬁredﬂur'rﬂer an fHert/ atafodpherd Hi root I8mpératdrefot 2Hz, 1
H, 6.79 (d, J =9 H, 1 H Conmpound C14;

3- hydr oxiRetshyThe miziuge wa‘e‘dﬁjh}éas} with7ethit acetpler andwesBed sugcagsively with

785 ( aa et B ity vy g UbojsphastSwith syl dodiie *Thd )
6.71 (d, cdmblﬂedi-iéthylab&taté eXfBalts, wdre=driéd bizer énH;Dd,rou’s gddith sudlifatep Hz, 2H).

10 F. Reductlve Am nation of an Al dehyde: R3 = CHOto R3 = CH2NR2 3. 14
Conpodnd filgrpd gnd conggntrated under regucedoppagiute. The product was isolated by

75 benzodEad SISy Sulinn SQORERIRRYIN Aodkale PrapdoRenle B84 1 4L
NO2, R2 @Comoundwpwzaemwher@aée @HQSOZI&HWHCMR mgm“aam ne

hydrochl orlde 0.11 nL (0.78 mml of trlethgl amne, 0.165 g (1 mmol) of
sodi um t M) dE%Q%%@B'&?BWHPFB@tWQGC aiebﬂnpﬂ)@% 8cht ar sieves and 20 m_ of

di chl or Of‘fﬁt.inﬁ P‘g@%gs& " 734‘ rb 1""5{50% &5 41 9r1§) PYp Sy

m xture was ut ed t'h e aceta hd washe succe55| veI y
wi t hi@at ém, amj 6194ned, UeethB&tztnh’g GWQ (aiqer{Bmaoh&E)eG 31vidt U =e2id, 1&tet at e.
The conbi n(f et hyl %e{sgt gaextracts were dried over anhydrous sodi um

sul f at e, Z YR & REBnt rat ed under reduced pressure. 25 Purification
by reverse phase silica gel chromatography (gradient elution with

D. Aminolysis of R® =COEt to R’ = CONRR’

15 3.10 Compound C10: R' =NO,, R? = Cl, R® = CONH,, R* = H

5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine-3-carboxamide
0.15 g (0.36 mmol) of pyrazole 7 (R' =NO,, R? = CI, R® = CO,Et, 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 ethyl 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).
'H 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 analogously to Compound C10
using Method D above:
30

3.11 Compound C11: R'=NO,, R®=Cl, R®= CONMe,, R*=H
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wat er-acetonitrile-trifluoroacetic acid) gave 0.147 g of Corrpound C15
(pyrazole 7' wherein RL = N2, R2 = O, R3 = CH2NMe2, R4—H})
trifluor¥QOM6#0e salt. ' Hnm: (DVSO d6, 300 nHz) 12.54PFYE ‘1"/‘]%?94 9 92
(s,lH),9.25(s,1H),7.91(dd J =2 8Hz, 1H, 7.45-7.55 (m 4H),
10(d J=2H, 1 H, 6.76 (d, J = 8 Hz, 1H) 30 4.08 (s, 2H), 2.75
-36 WO 00/ 64900 PCT/ EPOQO/ 03394 G Al kyI ation of Alcohols: R3 =

(s,

CHZC]—I OCH3,
t%'ﬁ RSt a PR o oo MEF ] BenzoezeBitere
E\;nzodl @aetmxwmdé A m xture of 002075 ]9 (0.2 rrrmll) of pgrazol ef? (RL = N2,

: 0
t et rahded?rUF AP“@ @Qil‘??qoe%)ﬂl? Grg %&ﬁc}'t Flfﬁa@?qﬁl a?&ﬂe@mgh—egiw dher (50
M, ca. g7 {r?] 4ﬁ§t7‘368§shﬂqf Fhed, LY MEe1MR3.01 (& e318p 2.80 g &N at ed

under reduce essu ct was purified by chromatography on
silica gel, el ut| ng with hexane ethyl acetate, to 10 give Corrpound Cl6

(pyrazol e erein = as a red
sol i d. 31?nr#m 99@&62 yg% nﬁ%@ﬁz—ﬁﬁﬁ ?ﬁ@%a?‘ ! 7.86 (dd,
J = 2,
ino-5-B-chiérdbtiehyPO7-hitro-Aibazolo[ 8@ ][ 4 |bénzodiab&p méd") 6.72 (d, J

quaﬁ; i’gil? &p?TH)yﬁ 3.25 ?{/'Ba 1[5 I—]| Met hyl enatlon of Al dehyde:
R3 = CI—I@alrlmoR[%mdeCl—lCl—lZ 3. 16 Conpound Cl7 RL = N2, R2 = d, R3 = CHCHZ,
R4 = H
3-et henyf'1 B ADMPO SRR MHZ 1302 & sa 20l B3, U7 898 geﬁzo%ﬁazzelﬁin)ne 20 To
a S%ut '7091 gad rrﬁi—*wlgqqﬁ )hWTWﬂGw(}ﬁthHﬁaﬂ@g (ﬂr@eaqeri h¥H) r @6t (dpo =of
0.109 ¢ I't ri phenyl phosphoni um bronmide in 5 nL of
t et rahyc& bh‘zuiblh Aaﬁél (0 P 5TH202H1 M sol uti on of potassiumtert.-butoxide in
tetrahydrofuran, at -78 C under an inert atnosphere, was added 0.080 g
(0.22 mmol) of pyrazole 7 (RL = N2, R2 = Cd, R3 =CHO R4 = H). The
m xt ure was

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® =Cl, R® = CH,OH, R*=H

20 A mixture of 0.48 g (1.17 mmol) of pyrazole 7 (R' =NO,, R®=CI, 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 diluted 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-ethyl 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? = CI, R® = CH,OH, R* = H),

also as a red solid.
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25 warnmed to reflux, and stirred overnight, after which the m xture was
cooled to roomtenperature, diluted with ethyl acetate and washed
successiYQIY%/6418h water and brine. The ethyl acetate ext FGFEPWME3 i ed
over anhydrous sodiumsulfate, filtered and concentrated under reduced
pressure. Purification by silica gel chromatography, eluting with

hexane- et hyI acet ate (70/30) gave 0.043 g of 30 Conmpound Cl17 (pyrazole 7'
wherein i =C, RB=CHCH2, R4 = H as a red solid. -37 WO
00/ 64900 PDO?O 394 ' Hnnr: (DI\/SOdG 300 mHz) 12.33 (s, 1 H), 9.11
(s 1 H)a Zcﬂ&rqmmnyj)?&nﬁr@pymzolb[mm 174]benzodaazqmne@-garbrpxalglehudeJ = 2 Hz,

1s 1, 1%51"5<r§\48@ad5530015%1%%4 WO el arlpar 6k nE T T o

to R3 = CNo 3.H7 Faymoame 55l N@i] [BZTHQWP%FQQ\UB@HZHH)

5- (2-chl orophenyl )-7-nitro- pyrazo o[ 3 1 4]benzod|azep|ne 3-carbonitrile
A m &t urGompoimti’Cd4( 1. 23 mmmol ) of pyrazol e = 10

CONH2, R4, = 0.3 46 t ' 6. 15
i) o BTSRRI S GhrTRs alt%pﬁ%%ét’o'&%if %%%?Pg%%éé r%eét ed 10
reflux f'efndhr: (MMSO-H60300 AHZ)NEL11 @é sy len® (s, iR, migst (ddeJwas, gerl ed to
room tenperature, diluted wi t h eth acétate and washed successi vel y wth

sat ur at €ld) aéfdb%ﬁéQs(ml 4, 57.e@(Bohat H;Z,ol‘ ).iRT (dad e Had H)i5%e3 (t, J =
reextra 15 with ethyl acetate. The conbi ned et hyl
acet at eq"I ?f‘? %ZL@ |£Eéogg|' anhydrous sodiumsul fate, filtered and
conggntr at ed under reduced pressure. The residue was chromat ographed on
silica gel eluting with hexane-ethyl acetate l&ZOI 306 to gl ve 0 251 g of
Conpound C18 K.pfiesiustiverAminalien ofRn AldehyderoR==&H = H as
an orange solid (recrystal |'i zation from di chl or onet hane) np 20 193 196 C.

IR KB 40 . 6, 300 3 , ~d , 7.96 (dd, J =
( f ﬁ @CmP%Q‘dieg% (ﬁﬁwsﬁblgzﬁx ng‘ﬁz?]__ &HZ’QIX@,SZ@ r':'i)H’?l 6.77 (fj, =09
HZ1 1 H)B-(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 = NO, R®=cl, R®

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

20 0.2 of 4A molecular sieves and 20 mL of dichloromethane was stirred under an
inert atmosphere for 3 hours. The mixture was filtered, diluted with ethyl acetate
and washed successively with water and brine, reextracting 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® = CH.NMe,, R* = H) as the trifluoroacetate sait.
'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), 6.76 (d, J = 8 Hz, 1H),

30 4.08 (s, 2H), 2.75 (s, 6H).
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J. Nitrile HydrolysisR‘ = CNto R3 = CONH2. 25 3.18 Conpound C19: Rl =
CONH2, R2 R3 = CH3, R4 = H

3- et hy|W8 0(”24991’ uorophenyl ) - pyrazol o[ 3, 4] [ 1, 4] benzodi azepPAEERO Y Hoxani de
To a solution of 0.5 g (1.6 mmol) pyrazole 7 (RL = CN, R2 = F, R3 =CH3, R4
= H in 79 nL of dinethylsulfoxide was added 47 nL of ice col d hydr ogen 30
peroxi de (30% aqueous solution) and 24 nL of 1 M sodi um hydroxi de. After

the reacti ong WaskRatiBhedCAlcoNdIST HIL SHYOH e RiactelOBH) ethyl acetate,
and the -38 00‘?‘64900 PCT/ EPOO/ 03394 extracts \t/\:/gghed Js1ucceSS| vely with

}Nater, brine and then dried over anhydrous sodium sulfate. The m xture was
iltere nd. concent g der re ges ufl ation by silica
gel chrg#ﬂagog? "'(dg gon '_H\‘éﬁﬁg@ q%{cét at@Hﬁépﬁgn 5 5)) gave 0.5 g
of OOWD @a& @tlﬁ%%@%b%h?or%ﬁéﬁ;f&?&%tm p@r%@s{% 4]ﬁ24‘gb5nz6@§aze;ﬁh6 R4 =

as a ye 9 (s, 1 H)
8 085(s 1 H)A mzxta.nepf;o Qr5H) (0.2.ret oo, pyrazcde27 (@ +HNO4 —C}’ B8=7.52 (m

Add| t | 0 2@@ 'dgla%tgfs%f;%‘('ﬁ(a? %‘aﬁ%gﬁ? il Qétqu‘?r\ggé%f@iwa§H§ﬁg\)@tmer e

prepar edy é@lbﬂ&n bhe.a&?ﬁ&ﬂﬁn@%éfﬁeb?goaﬁm@ oThemAon oM TRoudaRE gnat ed
"D," are included in Tables I-1V bel ow. Exarg}]»e 4: "Antiproliferative

Act i vi t ynlxljffe'W&S tilteriegr obméanteated ainger redu resa@reeoﬁlpe)@m@céwa%e
nstr.at ed, bel ow. These ffec

of " the gsERSY RO PaEPRy L Sled 067 B el 'ﬁ&eé%a%% iShb Boarar
sol i1g t Wi SorBURPCRE§Plazof P WRERIIN RIMOND,, BS -IOKR¥*L g+iBiGHig Afssay

= H) as a red solid.

'H nmr: (DMSO-d6, 300 mHz) 12.27 (s, 1H), 9.1 (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), 4.20 (s,

2H), 3.25 (s, 3H).

15
H. Methylenation of Aldehyde: R® = CHO to R® = CHCH,
3.16 Compound C17: R'=NO,, R?=Cl, R*=CHCH,, R*=H
3-ethenyl-5-(2-chlorophenyl)-7-nitro-pyrazolo{3,4][1,4]benzodiazepine
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? = Cl, 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' = NOy, R? = Cl, R® = CHCHz, R* = H) as
a red solid.
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To determ ne inhibition of CDK2 activity, purified reconbinant

retinobl astoma (Rb) protein was coated on 96 well FlashPlates (New England
Nucl ear ,\ WRO8¥F4980 MA). Rb is a natural substrate for phospheFH#PHYPSH by cok2
25 (Herwig and Strauss Eurr. J. Biochem, Vol. 246 (1997) pp. 581-601 and
ref erences therein). Reconbinant active human Cyclin E/ CDK2 conpl exes were
partially purified fromextracts of insect cells. The active Cyclin E/ CDK2

was  addedngp: Gms@ldeo%@%ﬁi)aﬁé@h%e’ﬁHﬁ@W (@ 1Hy FH3 QP jang gliuti ons of

test conpounds. Plates were incubated for 25 minutes at room fenperature
with 30 Bhaki4Qr7.90en, dbshea84d0) eoRJHZedIHl)rﬁVﬂe(dejﬁcQ)hﬁt 1Ei¢i 3401(ddt J on

Compounds el & et Iaoigs ( dg- W0/ ENoBOHEN EP38 Hadel: dupl i cate in each

assay. The percent inhibition of Rb phosphorylation, which is a neasure of

the inhibition of CDK2 activity, was det erm ned, accor di ng to the foll ow ng
formdl a: 5 100 Rehydratiansof Aprigesrid = GRNdoiR1 € CNotal - nonspecific

where "test conpound” refers to the average counts per mnute of the test
duplicates, "nonspecific" refers to the average counts per m nute when no

Cyclin 367E Chkpodsd @ided, RardNOL aral'Cir pPerGNt R*thg aver age counts per
m nute when no conpound was added. The results of the foregoing in vitro
exper i mebr(Z-chlasogbenyliby tnitropyraesiels,4]H ,4lthenzodiageping-3-cat oIt/ 64900

Comonnd % % RS L LA Ty s B, B o 29,

10 CONH,, 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 agqueous
sodium bicarbonate solution, water and brine, reextracting the aqueous phases

15  with ethyl acetate. The combined ethyl acetate extracts 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 (pyrazole 7’ wherein R' = NO,, R? = Cl,
R*=CN, R*= H) as an orange solid (recrystallization from dichloromethane). mp

20 193-196 °C.
IR (KBr) 2240 cm™. "H nmr: (DMSO-d6, 300 mHz) 9.36 (s, 1H), 7.96 (dd, J=2, 9
Hz, 1H), 7.48-7.58 (m, 4H), 7.11 (d, J = 2 Hz, 1H), 6.77 (d, J = 9 Hz, 1H).

J. Nitrile Hydrolysis R'=CNtoR*= CONH..
25
3.18 Compound C19: R'=CONH,, R®=F, R®=CHs, 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® = CH,
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 complete, the mixture was extracted with ethyl acetate, and the
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A5 N2 Cl

A20 COREt F HH A21 HO HH BLN®R O 2- rrol | HB3 N O G H B4
N2 O CMOO8499° Bs NO2 O i-Pr H B7 CN F CH3 H B9 CozEFCEERIPH033
O 5- 4-Me - razol | H B12 N2 O CF3 H B13 N2 d 1-thiazol | H
Cl 4-imdazolyl H B15 NO2 d 2- razol | H B16 N2 C 3- razol | H

NC2 Cl

B21 H F L&8cHd W%&Sb’:%l\}él
Cl cclorol H B26

10

15

20

25

30

sodium sulfate. The mlxture was filtered, and concentrated under reduced
pressure. Purification by silica gel chromatography (elution with ethyl
acetate/methanol (95:5)) gave 0.5 g of Compound C19 (pyrazole 7 wherein R'=
CONH,, 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=2,9Hz, 1H), 7.38-7.52 (m, 2H), 7.02-7.30 (m, 4H), 6.73 (d, J = 9 Hz, 1H),
2.05 (s, 3H).

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 tumors.

CDK2 FiashPlate 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
(Herwig and Strauss Eurr. J. Biochem., Vol. 246 (1997) pp. 581-601 and
references therein). Recombinant active human Cyclin E/CDK2 complexes were
partially purified from extracts of insect cells. The active Cyclin E/CDK2 was
added to the Rb-coated FlashPlates along with **P-ATP and dilutions of test
compounds. Plates were incubated for 25 minutes at room temperature with
shaking, then washed and counted in the Topcount scintillation counter (Packard
Instrument Co., Downers Grove, IL). Dilutions of test compounds were tested in
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B27 N2 HCH3 H B28 HHCH3 H B29 | FCH3 H B30 HCl CH3 H B31 N® F
CH3 H B32 O E CH3 H -41 WO 00/ 64900 PCT/ EPO0/ 03394 B35 CN I CHPOH H Cl
CON- rror pR& 9964%% i de F HH 2 CONHCH2CH2OH F H H 4 NH2 PEIERR0IP o5 Np
di-Pr H C7T ACNHO CH3 H C8 ActoINHO CH3 H C9 MsNHO CH3 H Cl10
NC2 O CONH2 H Cl12 N2 O CONHNH2 H CI3 N2 O CHOH Cl4 N2 d CH2OH H
Cl6 N2 O CH2OMe H C17 N2 0 CHECH2 H C18 N2 0 CN H C19 CONH2 F O3
H D1 nggﬁt eddfﬁsd%."@e e%%ltlwow\@@éﬁfﬁo@la%ﬁ which4s a

Cl CH2NHS | i nl SO2NH Cl
measure of the inhibition of CDK2 activity, was determmed according to the

following formula:

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

where “test 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 to the average counts per minute when no

compound was added.

The results of the foregoing in vitro experiments are set forth in Tables IA
to 1C below.
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D6 NO2 d 2-thio hen| H D7 N2 O 2-furanyl H D8 NO2 O 2- 3-Me -thio
hen | H DO N2 d 3- ridinl H D10 N2 d 4- ridin | H_D11 N Cl

p- MeSPh P 0P490NC? O p-CF30Ph H D13 N2 O o, m H met PGERRRY93R4- ph D14
N2 d p-OHo-MeOPh H D15 N2 d 3-thio hen | H D16 N2 d p-Ph-Ph H D17
N2 d mNR2Ph H D18 NO2 Hc cloro | H D50 CONH2 F HH D51

CON- nor pholine amide F CH3 H D52 CONHCH2CH2OH F CH3 H D53 CONHCH2CH2-N- F
CH3 H nor holin | * Unless otherwise indicated. ** Position 3'. -42 WD
00/ 64900 PCT/ EPOQO' 03394 In the remainder of the tables, the position of
the substituted R, R2, R3 and R4 are as provided in Table | A above TABLE

I B I nhibition of Cdk2 - 1C50 Range YABIE®R u, M Compound RR 2 RR 4
Nunber

Inhibition of Cdk2 - ICs; Range 0.01 - 0.99 uM

Compound R R* R’ R’
Number (position 7) (position 2°) * (position 4%)

A5 NO, Cl H H
A13 NO, F H H
A15 CN F H H
A16 NO, H H H
A17 NO, CFs H H
A20 CO.Et F H H
A21 H Cl H H
B1 NO, Ci 2-pyrrolyl H
B3 NO, Cl CHaz H
B4 NO, Cl CH.CH;s H
B6 NO- Cl i-Pr H
B7 CN F CHs H
B9 COEt F CHs H
B10 NO, Cl 5-(4-Me)-pyrazolyl H
B12 NO, Cl CF3 H
B13 NO; Cl 1-thiazolyl H
Bi14 NO, Cl 4-imidazolyl H
B15 NO, Cl 2-pyrazolyl H
B16 NO, Cl 3-pyrazolyl H
B17 NO. Cl CH(Me)CHoMe H
B18 MeO Ci CHs H
B19 Cl H CHs H
B20 Cl Cl CHs H
B21 H F CHs H
B22 F H CHs H
B23 NO, Cl Ph H
B24 NO, Cl propyl H
B25 NO, Cl cyclopropyi H
B26 F F CHs 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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A6 Cl HHH A7 d FHH AAHHHH AOHFHH Al FFHH Al4 CH3SO2
HHH A18 CO2CHB HHH A19 1 FHH B2 N2 O COR2Et H B5 NO2 O CH2CH2Ph
H B8 NOYXI/@Mph H Bl1l1 N2 O CH2-iPr H B33 | H CH3 HPQIZERIQ®BIH2 CH2OH
2FHH CG N2 A HH Cl11 NO2 d CONM2 H D19 NO2 d 2-benzofuranyl H
D20 N2 A 2-indo | | H D21 N2 d 2-N-Me- rrol | H D22 C&2HF HH D23
NC2 Cl mO—I—PhH D24N02CI pI\/EPhH D25 NO2 d mCNPh H D26 NO2 A 2-

5-Me -t | D271 F3=—Tigimt D28 —INC2 VeEZ2NP—H D29 INO2
d o- CN-\h hg§&U " ﬂ_Ni_‘C: mES Qlll‘l‘ Q:H H
C1 C‘)ﬁN-morphoﬁme A H H
C2 CONHCH,CH,OH F H H
C4 NH. Cl CHj H
C6 NH, Cl i-Pr H
C7 AcNH Cl CHs H
C8 AcryloyiNH Cl CHs H
C9 MsNH Cl CHs H
C10 NO, Cl CONH, H
C12 NO, Cl CONHNH. H
C13 NO, Cli CHO H
C14 NO, Cl CH-OH H
C16 NO, Cl CH,OMe H
C17 NO, Cl CH=CH, H
C18 NO, Cl CN H
C19 CONH, F CHs H
D1 NO> m-NO,** H H
D2 NO, CF3 CHs H
D3 MGQNSOQNH Cl CH3 H
D4 CICH>-NHSO,;NH Cl CHs H
D5 morpholinylSO,NH Cl CHs 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-pyridinyl H
D10 NO. Cl 4-pyridinyl H
D11 NO. Cl p-MeSPh H
D12 NO, Cl p-CF;0Ph H
D13 NO, Cl 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 cyclopropyl H
D50 CONH. F H H
D51 CON-morpholine amide F CH; H
D52 . CONHCH,CH,OH F CHa H
D53 CONHCH.CH.,-N- F CH3 H
morpholinyl
* Unless otherwise indicated.
** Position 3.
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D32 NO2 d 2- 5-Et -furan | H D33 N2 Cd 2-na hth | H D34 NO2 H
2-imdazolyl H D35 CO2Na HH H D37 N2 d o-MePh H -43 WO 00/ 64900

PCT/ EPOY 9386400 TABLE | C I nhibition of Cdk2 - 1C50 Range ROVEPUEFP4y
Compound RR R R4 Nunmber A4 d d HH D38 NO2 O 1-oxadiazol | H D39 NO2
C o-NO2Ph H D40 N2 d o-CF3Ph H D41 NO2 d mCF3Ph H D42 N2 d
o-MeOPh H D43 N2 O 4-N rrol IPh H D44 N2 d mPhOPh H D45 NO2 H m
-met h | enedi g th&herainad® NG Ao 18E PvkrdABIANY sObstitutdd R'NQR, P o- F- Ph H
5 Cell -Based4 Assays The estrogen receptor negative epithelial breast

car ci no@ad Rnarg approwided 35) ablgslAvaaMeased from Anmerican Type Cell Culture
Col l ection (ATCC, Rockville, MD) and was grown in the nedi umrecomended
by ATCC. For analysis of the effec&&i&g t est compounds on growt h of
these cells, the cells 10 were plat 00 cells per well in a 96-well

tissue culture plate, and were incubated overnight at 37C with 5% CQ2. The
next day, the test congdpbihkition of Cdk2 -ICsq 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
A11 F F H H
A14 CH3SO, H H H
A18 CO,CHjs H H H
A19 l F H H
B2 NO, Cl CO.Et H
B5 NO, Cl CH-CH.Ph H
B8 NO, Cl CHoPh H
B11 NOQ Cl CHg-iPl’ H
B33 [ H CHj H
C3 CON(CH.CHoOH)» F H H
C5 NHz Cl H H
C11 NO, Cl CONMes H
D19 NO, Cl 2-benzofuranyl H
D20 NO, Cl 2-indoylyl H
D21 NO, Cl 2-N-Me-pyrrolyl H
D22 CO-H F H H
D23 NO, Cl m-OH-Ph H
D24 NO, Ci 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; Cl 0-CNPh H
D30 NO, Cl m-MePh H
D31 NO, Cl m-EtO-Ph H
D32 NO, Cl 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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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

were plated at 2000 cells per well in a 96-well tissue culture plate, and were

incubated overnight at 37°C with 5% CO». The next day, the test compounds

were dissolved in 100% dimethyl sulfoxide (DMSO) to yield a 10 mM stock
solution. Each compound was diluted with sterile medium to 1 mM in a sufficient

quantity to yield a final concentration of 120 uM. The compounds were then

serially diluted in medium with 1.2% DMSO. One-fourth final volume of the

diluted compounds was transferred to 96 well plates. Test compounds were

assayed in duplicate. DMSO was added to a row of “control cells” such that the

final concentration of DMSO in each well was 0.3%.

were added served as the “blank.”
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WO 00/ 64900 PCT/ EPOQ 03394 TABLE I1 A Anti proliferative Activity of

VDA- MB435 (breast) Assay - I1C50 Range 0.01 - 1 u,M Conpound R R%R#?

Nunber BYONBSI®0 CH3 H B4 N2 C CH2CH3 H B6 N2 C i - PFCHEPRORY F o3 H
B22 FHCH3 H B25 NO2 Cl cyclopropyl H B29 NO2 H CH3 H B31 NO2 F CH3 H
B35 CNF CH2ZOHH C4 NH2 G CH3 H C7 AcNHCI CH3 H C8 AcryloylNH O CH3 H
C MsSNHCI CHB H C13 N2 CI CHOH Cl14 NO2 CI CH2ZOHH C17 N2 Cd CH=CH2 H

D3 Me2N@N 65 “KbihHibitorkfortior0 0t il PR PHBIERHQEBRYthe TABLFator Bankns i
Proliferative Activity of NMDA-MB435 (breast) Assay - | C50 Range 1.1 - 9.99
yM Conpdisvs sk addifioniefigal compound, were analyzed as described below.

3-(4,5-Dimethylthiazole-2-yl)-2,5-diphenyl-2H-tetrazolium bromide
5 (thiazolyl blue; 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 pL 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 cell)
wells from all 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 (IC50) were determined from the linear regression 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 llA - lIC below.
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Al5 CNFHH B9 CREt F CH3 H B10 N2 Cl 5- 4-Me - razol | H Bl2 N® Cl
CF3 H Bl14 N2 Cl 4-imdazolyl H B16 NO2 Cl 3- razol | H B18 MeO CI CH3 H
B19 Cl HVOME/64900820 ¢ C CH3 H B21 HF CH3 H B30 H C BEVERPV/EE4Np
i-Pr H C16 NO2 CI CH2OMe H D4 CI CH2NHS2NH CI CH3 H D5 nor holin | SO2NH
Cl CH3 H D51 CON-norpholine amde F CH3 H D52 CONHCH2CH2OH F CH3 H D53
CONHCH2CH2-N- F CH3 H nor holin | -47 WD 00/ 64900 PCT/ EPO0/ 03394 TABLE
I1C Anti proliferative Activity of NMDA-MB435 (breast) Assay - | C50 Range 10

-30 uM Conmpound RL R R3 R Number ,f\iﬂuﬁl HH AI3 N2 FHH B2 N C
CO2Et H B5 NO2 C CH2CH2Ph H —_—

Antiproliferative Activity of MDA-MB435 (breast) Assay - ICso Range 0.01 - 1 uM

Compound R’ R* R’ R*
Number

B3 NO; Cl CHg H
B4 NO, Cl CH2CHs; H
B6 NO, Cl i-Pr H
B7 CN F CHs H
B22 F H CH3 H
B25 NO, Cl cyclopropyl H
B29 NO, H CHs H
B31 NO; F CHas H
B35 CN F CH,OH H
C4 NH, Cl CHs H
C7 AcNH Ci CHs H
Cs8 AcryloyINH Cl CHs H
C9 MsNH Cl CHs; H
C13 NO; Cl CHO H
Ci4 NO, Cl CH,OH H
C17 NO, Cl CH=CH, H
D3 MeoNSO,NH Ci CHs H
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B8 NO2 CI CH2Ph H B13 NO2 Cd 1-thiazol | H Bl15 N2 C 2 razol H 824
NO2 Cl propéI@H C5 NH2 d HH C10 N2 CI CONH2 H C15 943(23%/9
Cc18 No2 WP OPRMY D38 N2 O 1- oxadi azol yl H The col on adeﬁSE’&F%‘f l'ine
SWI80 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

MDA- MB- 435 cell based assay with the following nodifications. Cell Iine
SWI80 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 anal yzed at 4 days pos on of test 10 conpound. The
results of the foregoi ng SW80 (coltr ﬁq“BHCT 116 (colon) based assays

are set forth b ively. -48 WO

| ow i

00/ 64900 PCT/ EPEBHBEYLErat crUs At SRl AR RY %20S\W180
(col on) Assay - |C50 Range O. 01Ra_ﬂgga1_10ﬁeﬁ&uiﬂ RR R3 R Nunber B3 NO2 C
CH3 H B4 NO2 d CH2CH3 H B6 N2 d i-Pr H B7 CNF CH3 H B10 N2 d
5- (4- Me) cpmipaand| H R’ R° R’ R*
Number
A15 CN F H H
B9 CO.Et F CHs H
B10 NO, Cl 5-(4-Me)-pyrazolyl H
B12 NO, Cl CFs H
B14 NO» Cl 4-imidazolyl H
B16 NO., Cl 3-pyrazolyl H
B18 MeO Cl CHs H
B19 Cl H CHs H
B20 Cl Cl CHs H
B21 H F CHs H
B30 H Cl CHs H
C6 NH, Cl i-Pr H
C16 NO, Cl CH,OMe H
D4 CICH,NHSO.NH Cl CHs H
D5 morpholinylSO,NH Cl CHs H
D51 CON-morpholine amide F CHs, H
D52 CONHCH,CH,OH F CHa; H
D53 CONHCH,CH_2-N- F CHas H
morpholinyi
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B21 HF CHS H B26 FF CH3 H B27 N2 HCH3 H B31 NO2 F CH3 H B35 CN F
CH2CH H CIOCO\I-m)rphollne amde FHH G N2 d CH3 H C7 AcNH Cl, CH3 H
c8 AcrylWOOME#%® CH3 H C9 MsNH O CH3 H C14 N2 O CH2EFTEPSIES Bone F

CH3 H D2 N2 CF3 CH3 H D51 CON-norpholine amde F CH3 H D52 CONHCH2CH2OH
F CH3 H D53 CONHCH2CH2-N- F CH3 H nor holin | -49 WO 00/ 64900

PCT/ EPO0O/ 03394 TABLE I11B Anti proliferative Activity SW80 (col on) Assay
- 1C50 Range 1.1 - 9.99 M Conpound R R R3 R Nunber A5 NO2 0 HH Al13 N2

EHEH AI5CNFHH Bl N2 C 2-pugigyc H B9 CREt F CH3 H B18 MeO C
o PABLE ¥C

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

Compound R R* R’ R*
Number

A5 NO, Cl H H
A13 NO- F H H
B2 NO. Cl COEt H
B5 NO, Cl CH,CH,Ph H
B8 NO, Cl CH,Ph H
B13 NO-» Cl 1-thiazolyl H
B15 NO, Cli 2-pyrazolyl H
B24 NO, Cl propyl H
C5 NH, Cl H H
C10 NO, Cl CONH; H
C15 NO, Cl CH.NMe, H
C18 NO, Cl CN H
D38 NO; Cl 1-oxadiazolyl 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 (colon) and HCT-116 (colon) based
assays are set forth below in Tables IlIA - 1IC and IVA-IVC, respectively.
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B9 0 HCH3 H B20 C C CH3 H B22 FHCH3 H B25 N2 Cl Cycl opropyl H
B29 | FCH3 H B30 HO CH3 H B32 C F CH3 H D3 Me2NSC2NH_C CHS?H

Cl CH2NHSYP U600 CH3 H D5 nor phol i nyl SC2NH CI CH3 H D50 RREBOYY3 - 50
WO 00/ 64900 PCT/ EPOQ 03394 TABLE I11C Anti proliferative Activity SW80
(colon) Assay - I1C50 Range 10 - 30 M Conpound RL R 2 R3 R Nunber A HHH
H AIOHFHH Al FFHH A2 HC HH B5 N2 CI CH2CH2Ph H B8 N2 Cl
CH2Ph H B23 N2 CI Ph H B24 N2 Cl Propyl H B33 1 HCH3 H C NH2 G H H
Cl2 N2 G CONHNH2 H D6 N2 O 2- yhiwpegnx! H

Antiproliferative Activity SW480 (colon) Assay - IC5,_Range 0.01 - 1 uM

Compound R’ R* R R’
Number
B3 NO, Cl CHas H
B4 NO; Cl CH.CHs3 H
B6 NO; Ci i-Pr H
B7 CN F CHs H
B10 NO; Cl 5-(4-Me)-pyrazolyl H
B21 H F CHs H
B26 F F CHs H
B27 NO, H CHs H
B31 NO, F CHs H
B35 CN F CH,OH H
C1 CON-morpholine amide F H H
C4 NH, Cl CHs H
Cc7 AcNH Cl CHs H
C8 AcryloyINH Cl CHs H
C9 MsNH Cl CHs H
C14 NO, Cl CH,OH H
C19 CONH; F CHsz H
D2 NO, CF; CHs H
D51 CON-morpholine amide F CH3 H
D52 CONHCH,CH,OH F CHs H
D53 CONHCH2CHz-N- F CHs H
morpholiny!
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D7 NO2 d 2-furanyl H D9 N2 CI 3-pyridinyl H D10 NO2 O 4-pyridinyl H
D20N02CI2|ndonyIHBS4BrHCH3H D37 NO2 Cl o- MePh H D40§OZCI

0- CF3Ph WP 0800 T 1-naphthyl H TABLE IVA Anti prolifBFHEPU® Xetivity
HCT 116 (colon) Assay - 1C50 Range 0.01 - 1 M Conpound RL R R3 R 4 Nunber
B3 N2 C CH3 H B4 N2 0 CH2CH3 H -51 WO 00/64900 PCT/ EPOO/ 03394

TABLEI VB Anti proliferative Activity HCT 116 (colon) Assay - 1C50 Range 1.1
- 9.99 M Conpound RR2 R3 R Nunber AI5 CNF HH Bl N2 Cl 2-pyrrolyl H
B6 NO2 C i-Pr H B7 CNF CH3 H B9 CO2Et F CH3 H B10 N2 Cl

5-(4-Me) - pyrazol yl H B25 NO2 CI Cyclopropyl H Cl12 NO2 CI CONHNH2 H D50
CONH2 F HH

TABLE llIB

Antiproliferative Activity SW480 (colon) Assay - ICso Range 1}.1 -9.99 uM

Compound R R? R’ R’
Number

A5 NO; Cl H H
A13 NO; F H H
A15 CN F H H
B1 NO, Cl 2-pyrrolyl H
B9 CO,Et F CHs H
B18 MeO Cl CHs H
B19 Cl H CHs; H
B20 Cl Cl CHs H
B22 F H CHa H
B25 NO, Cl Cyclopropyl H
B29 I F CH3 H
B30 H Ci CHs; H
B32 Cl F CHs H
D3 MGQNSOQNH Cli CH3 H
D4 CICH.NHSO.NH Cl CH3 H
D5 morpholinylSO.NH Cl CHs H
D50 CONH; F H H
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TABLE IVC Antiproliferative Activity HCT 116 (colon) Assay - |IC50 Range 10
- 30 uM_ Conmpound RR R3 R Number S N\ 2 Il HH A HHHH A0 HF HH
A13 NC2 WOHUEA90R14 CH3SCR H H H A16 N2 H H H A21 H C PCHEPEEIRRD
CH2CH2Ph H B8 NO2 C CH2Ph H B23 N2 CI Ph H B24 NO2 CI Propyl H C1
CON- nor pholine amde FHH C2 CONHCH2ZCH2ZOHF HH C5 NH2 d HH D6 NO2 Cl
2-thiophenyl H D7 N2 d 2-furanyl H D8 NO2 Cl 2-(3-M)-thiophenyl H D9
N2 Cl 3-pyridinyl H D10 NO2 O 4-pyridinyl H -52 WD 00/ 64900

PCT/ EPO0O/ 03394 D11 N2 Cl p-MeSPh H D12 NO2 CI p-CF3CPh H D13 NO2 Cl
oom H neth | enediox -Ph TABLE HlIC

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

Compound R’ R* R® R’
Number
A9 H H H H
A10 H F H H
A1l1 F F H H
A21 H Cl H H
B5 NO, Cl CH.CH,Ph H
B8 NO, Cl CH.Ph H
B23 NO, Cl Ph H
B24 NO; Cl Propyl H
B33 I H CHs H
C5 NH; Cl H H
Cc12 NO, Cl CONHNH> H
D6 NO. Cl 2-thiophenyl H
D7 NO-» Cl 2-furanyl H
D9 NO. Cl 3-pyridiny! H
D10 NO, Cl 4-pyridinyl H
D20 NO; Cl 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 - ICsq_Range 0.01 - 1 uM

Compound R R* R’ R’
Number

B3 NO> Cl CHas H

B4 NO2 Cl CH>CHs H
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D14 NO2 Cl p-OHo-MeOPh H D18 NO2 H cycl opropyl H D19 N2 C
2-benzofuranyl H D20 NO2 C 2-indoylyl H D37 NO2 Cl o-MePh H D41 NO2 Cl
m CF3Ph WO P40/ C| 4-N-pyrrolyl Ph H D48 N2 C 1- naphPRYEPIO3f9 Noe ¢
4-isoquinolinyl H -53 WD 00/ 64900 PCT/ EPO0O/ 03394 Exanple 5: Tabl et

Forrmul ation Item Ingredients My/ Tablet 1 Conmpound 1 * 5 25 100 250 500 750
2 Anhydrous Lactose 103 11 83 35 19 38 57 3 Croscarnellose Sodium| 6 6 8
16 32 48 4 Povidone K30 5 5 6 12 24 36 5 Magnhesium Stearate 1 1 1 3 6 9
Total Weight 120 120 150 300 600 900 5 *Conpound 1 represents a conpound
of the invention. Manufacturing PrOABHEAYB 1. Mx Itens 1, 2 and 3 in a
suitable mxer for 15 mnutes: 2. Ganulate the powder mx fromStep 1 with

20% Povi %ﬁggmeu%@iwAeﬁvut%ﬁdv 1¢6)(ddlon]- As@% 1103, 9 Raitgert 10r0.60QM St ep 2
at 50C. =& urarion Trom Step roug a suitable mlling

equi pnet S—Adg—the—LremSTtothegznmitgd granuhatlon StEp 4 gAd mx for
3 'mi nut dSOMRSUNE press 't he granul ation flom Step 5 on a spitable press. 15
Number

A15 CN F H H

B1 NO. Cl 2-pyrrolyl H

B6 NO, Cl i-Pr H

B7 CN F CHs H

B9 CO.Et F CHs H

B10 NO, Cl 5-(4-Me)-pyrazolyl H

B25 NO, Cl Cyclopropyl H

C12 NO> Cl CONHNH, H

D50 CONH, F H H

TABLE IVC

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

Compound R R? R’ R*
Number

A5 NO, Cl H H
A9 H H H H
A10 H F H H
A13 NO, F H H
Al14 CH3SO; H H H
A16 NO, H H H
A21 H Cl H H
B5 NO; Cl CH2CH.Ph H
B8 NO- Cl CH2Ph H
B23 NO; Cl Ph H
B24 NO; Cl Propyl H
C1 CON-morpholine amide F H H
Cc2 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; Ci 2-(3-Me)-thiophenyl H
D9 NO- Cl 3-pyridinyl H
D10 NO; Cl 4-pyridinyl H
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Exanpl e 6: Capsul e Fornul ati on
25 100 250 500 2 Anhydrous Lactose 159 123 148 --

Item | ngredi ents ny/ Capsul

1 Conmpound 1 * 5
3 Corn Starch 25 35

40 35 70YORUV/GH9P¢ 10 15 10 12 24 5 Magnesium Stearate 1 PSUVBPEOFHL ||

Wi ght 200 200 300 300 600

i nventi on.

20 Manufacturing Procedure:

* Conpound 1 represents a conpound of the
1. Mx Itenms 1, 2 and 3 in a

suita:a:e m xer for 15 mnutes. 2. Add Itens 4 & 5 and mx for 3 m nut
3. Fi It Suirapre ¢ 'e. 25 Fo4 0076249 EPO0Y 03394
Exanpl e quecti of—Sot Utaﬂgj‘?/ st Olﬁ PrdPar ot Hwé%’?hugl erch cﬁ? ot
Conpounid_1 ng 2 PEG 4002P0-50 ny | 3 | et ind?ﬁ_btlfg%‘ 4-Soy Gl —1
5 Aycefol B182 m|6 ! watlPzg.s. 1 nL * @onpdund 1 98present’s a Bonmpa
of the jinvention. |5 Manufacturing Priocedure: |metbylesedioxyiRlm 1 in it
2. Add jtenBP13, 4 |and 5 toNQxem 6 and| m xCuntijl mpOdberde®Ph then H
honogenfze. p1g NO- H cyclopropyl H

D19 NO> Cl 2-benzofuranyl H

D20 NO. Cl 2-indoylyl H

D37 NO, Cl o-MePh H

D41 NO-» Cl m-CF3zPh H

D43 NO. Cl 4-N-pyrrolylPh H

D48 NO-> Cl 1-naphthyl H

D49 NO, Cl 4-isoquinolinyl H
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3. Add the solution fromstep 1 to the m xture fromstep 2 and honobgeni ze
until the dispersion is translucent. 10 4. Sterile filter through a 0.2 um
filter aW(?‘}qu%? % nto vials. Exanpl e 8: Infection Sol ut i onFEHRTIPEH
Preparation Itemlingredient ng/nmL 1 Conp ound 1 1m 2 dycofurol 10-50 ny
3 Lecithin 20-50 ng 4 Soy G| 1-5 m5 dycerol 8-12 ng 6 Water g.s. 1 nL
15 * Conpound 1 represents a conpound of the invention. Manufacturing
Procedure: 1. Dissolve iteml initem2. 2. Add itenms 3, 4 and 5 to item6®6
and m x until dispersed, then honbgenize. 20 3. Add the solution fromstep

1 to the mxture from stelgx%giﬂg &Oﬂﬁﬁiﬁ&?dﬂah.?h t he dispersion is
translucent. 4. Sterile f iter and fill into vials.
Wil e the '“.v':..t.u..j.uo eei—H-ust+ated ettt -o—spectftec—and25
or ef er r ed@RbAdi mendBITGAigRt | the ar Mgfl‘apqezer stand-that
variati gns! - 5€oNpP@MBid00 PCT/ EF00/D339425 and 1984 § 1298 i r200ray #20 nde

t hr ough | r o8t i ndnbygerusiieagtasé on and!QB acit i8® of 3%helidfenti 88. Th®d, |t he

i nventi on 8s i QrosclthelivsetSodieml i m t@&d by & hel f o8egoi n§  desSeri pt i48n,| but
to be defiped] pPypvidemeakeended cl aijns mnd t hei r) eq@i val epts.| 246 \WO380/ 64900
PCT/ EPOQ U539% Mddrfilshlm MBatatbs O @i rpd 51y 1 3 6 9
Total Weight | 120 120 150 300 600 900
5 *Compound 1 represents a compound of the invention.

CT
-+

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 (Item 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 Item 5 to the milled granulation Step 4 and mix for 3 minutes.
6. Compress the granulation from Step 5 on a suitable press.
15
Example 6: Capsule Formulation
ltem Ingredients mg/Capsule
1 Compound 1 * 5 25 100 250 500
2 Anhydrous Lactose 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 Items 1, 2 and 3 in a suitable mixer for 15 minutes.
2. Add Items 4 & 5 and mix for 3 minutes.
3. Fill into a suitable capsule.
25
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5 1. A compound of formula: NN~-NH 8 RL NR3 2" R2 R4 wherein 10 RL is
hydrogen, -NO2, -CN, -halogen, -OR5, -R6OR, -COOK ,- CONRSRI, -NRIORL1,

- NHOORLOYO OMF480PR18 , or strai ght - chai ned | ower al kyI whi RETERAHOBSKal 1y i s
substituted by hydroxy and/ or hal ogen; R2 and R4 are each |ndependently
hydr ogen, -hal ogen, -NO2, -CF3, or 15 straight chained lower alkyl; R3 is
hydr ogen, -cycloal kyl, -aryl, -heterocycle, -heteroaryl, -COOR 7 -CN, -

al kenyl, - OONRERE, ﬁlﬁyﬁlyin'|e9fioh%gti@nﬁhd@@i&'PP%ﬁdrﬁﬂéh'y i's substituted
by hydroxy, - . F, ; Wer i ch optlonally S

subst i truted b' ral-eger—Re—+s—tpwer—alfkyt—25—R7F—+s—fhydh élﬂ_‘l or—towe
al kyl : [=57 w0 e g4000 PCT. Epoo, BeERgien] aro—cacRH Hlopendent] y

hydrogeén _or | ower al kyl \BP®ROUPdel f optionally AMB9syuhst it uted by _hydlr oxy
and/ or |- NH2; al2ernativelREGREOGNd RO may form 4050 @\ 6- nenber ed
het erodycl e whi8h opti ondldgithirs substituted by h@@riikmng 5 -NH2, and/ or
| ower glkyl; RL, R' and &820Oare each independentitynmgydrogen or | ower
al kyl; RI3TTS gower al KyGiyeBrgh optionally is $gbfd hig!t ed by hal ogen
and/ or mTO=NRIZRISTant water g.s. 1mL

* Compound 1 represents a compound of the invention.

5 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.
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 fill into vials.

Example 8: Injection Solution/Emulsion Preparation

ltem | Ingredient mg/mL
1 Compound 1~ 1mg
2 Glycofurol 10-50 mg
3 Lecithin 20-50 mg
4 Soy Qil 1-5mg
5 Glycerol 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 8. 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 vials.

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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R14 and R15 are each i ndependently hydrogen or |ower al kyl which
optionally are substituted hal ogen, or alternatively, -NR14Rl15 is a

het er ocyWP89/64980 and pr odrugs and pharnaceutical |y active ReVEB3#Ys of
conpounds of formula 1, and the pharmaceutically acceptable salts of the
f oregoi ng conpounds. 2. A conpound of claim1, wherein Rl is hydrogen, NO2,
CN, CONH2, halogen or lower alkyl. 20 3. A conpound of claim1 or 2,

wher ei n LSdi iorfd\ 2l e hE4 i foradtitierd 1 to 3
wher ei naﬁé rrédlﬁlgg?%e 2' y posi tiegﬁ?%ungéih @%ﬁ%é}%ggﬁ"%?éﬁhﬁgggﬁ'%s. 5. A
conpoundhefnvantioond hufs, tesinwention is intedsdedaiot tRd6 limitedby tae kgregoingy dr oxy

| ower al kyl ,. cycloal kyl, heterocycle, or heteroaryl,. 6. c nd of any
one of @Pé?'ﬂ%“ £ b&?&o éﬁéjreg'inﬁ%F@' %? %W@G TR aX%H'%F eﬁ?f'&%%t hyl . -58
WO 00/ 64900 PCT/ EPO0/ 03394 7. The conpound

3- et 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-net hyl - 5- (2-fl uorophenyl) pyrazol o[ 3, 4][ 1, 4] benzodi azepi ne- 7- car boxam de.
10 10. The conpound 3-hydroxynet hyl -5-(2-fl uorophenyl) -

pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne-7-carbonitrile. 11. A conpound of formul a
| of claim1 which is 15

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

5-(2-chl orophenyl ) -7-am no- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
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enyl - 7-chl or o- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
-fl uorophenyl)-7-chl oro-pyrazol o] 3,4][ 1, 4] benzodi azepi ne,
- chIV@8pB¥AY| ) - 7- chl or o- pyr azol of 3, 4] [ 1, 4] benzodi azepPGEEPGKP3394
, 4-di chl or ophenyl ) -7-chl oro- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
enyl - pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
fl uorophenyl) - pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
fl uorophenyl)-7-fl uoro-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
chl orophenyl ) - 7- met hoxy- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne, 25
fl uor ophenyl)-7-nitro-pyrazol dBAWIS1, 4] benzodi azepi ne,
enyl - 7- met hanesul f onyl - pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
2-fl uorophenyl ) -7-cyano- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
heny hy i Nt R Q3 ol o[ 3,4][ 1, 4] benzodi azepi ne,
5-(3-niyyg%ﬁ%éyﬁyﬁééﬁ%tro-pyrazolo[3,4][1,4]benzodiazepine, 30
5-(25trifluoronethyl)-7-nitro-pyrazol o[ 3,4][1, 4] benzodi azepi ne,
5- phenyl - 7- car bomet hoxy- pyr,azol o] 3, 4] [ 1, 4] benzodi azepi ne, -59 WO 00/ 64900
PCT/ EPO0/ 03394 (% ﬁﬂ@ﬁ?%ﬂfﬁ%ﬂ[@ﬁa 4] [ 1, 4] benzodi azepi n- 7-yi ) - car boxyl i ¢
acid sodium salt, H N
5-(2-fl uorophenyl)-7-iodo-pyrazol ] 3, 4demzodiazepine,

h
2
2
2
h
2
2
2
2
h

oo o1o101 0101010101

-p
- (
-
- (
-p
- (
-
-
- (
-P
- (
-P

5- (2-fl uor ophenyl ) - 7- car boet hoxg azol 0 3,41 [ 1, 4] benzodi azepi ne, 5
N- ( 2- hydr oxyet hyl ) - 5- (2- f | uor ophe ) - pyrAazol &5,4][1,4]benzodiazepine-7-
car boxam de, —

1
5-(2-f|uorophenyl)-?-nnrphoﬁinylcarbo yl - pyrazol o[ 3, 4}[ 1, 4] benzo-

di azepi ne, N, 2
N- bi s- (2- hydr oxyet hyl )-5-(2-fl uor @ prr azol o[ 3,4][ 1, 4] benzo- 10

di azepi ne- 7- car boxam de,
(5-(2-fluorophenyl)-pyrazol o] 3, 4] [ ¥74] benzodi azepi n-7-yl) carboxylic acid,
5-(2-f|uorophenyl)-pyrazolo[3,4]h¥;4]benzodiazepine-7-carboxanide, or

wherein

10 R'is hydrogen, -NO,, -CN, -halogen, -OR®, -R°OR’, -COOR’,- CONR®R’,
-NR'R"', -NHCOR'", -NHSO,R" , or straight-chained lower alkyl 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, -CONRBR®, -alkynyl, or lower alkyl which optionally is substituted by
hydroxy, -ORg, F, and/or aryl;

20
R®is lower alkyl which optionally is substituted by halogen;
R°® is lower alkyl;

25 R’ is hydrogen or lower alkyl;
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5- (2-chl or ophenyl ) - pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne, 15 12. A conpound of
formula I of claiml which is

3- et hyl -OQY6499 or ophenyl ) - 7- ni t r o- pyr azol of 3, 4] [ 1, 4] benzBaT/EPA33Y,

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

di azepi ne,

3-(1-net hyl et hyl)-5-(2-chl orophenyl)-7-nitro-pyrazolo[3,4][1, 4] benzo- 20
di azepi ne,

3-(1-net hyl et he/l ) - 5-9( 2-chl or ophenyl ) - 7- am no- pyrazol o[ 3, 4] [ 1, 4] benzo-

di azepi ne, R®and R’ are each independently hydrogen or lower alkyl which itself

3- (phenyl et hyl ) - 5- ( 2- - -

di ggepi %p@}ioggP{y %re s&bstﬁme%rgyp P%%&?/ aZldPo'rt—rl\ﬂ-igl»?yarllflezrﬂ!’:lf?\Le?lyflI]%$ %né Hmrﬂéi?

gi' ggteg?/ 'rm;gﬁﬁ 6255 SUEHORNBEY A hdterdd R VAR oRINaRY b o itlitbdd Prydroxy,
37(25npbh@bpam$@kk»@emakwhlorophenyl)-7-nitro-pyrazo|o[3,4][1,4]benzo-

di azepi ne,

3-trifluoromethyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1, 4] benzo- 30

di azepi ne, - GOV DGAG4POREPEELR TR EIBRAly By titsienyriewey lalie- ( 2- chl or op
henyl )-7-nitro-pyrazol o 3, 4] [ 1, 4] benzo- di azepi ne,

y;(z-hydrOéyeth%I)-3;nethy| -5-(2-fluorophenyl)-pyrazol o[ 3, 4] [ 1, 4] benzo-
i azepi ne- 7- cafboxa - : - :

N- di met hyl ani Odﬁﬁ‘%@%&gy@ﬁﬁgﬁ :%(5);'88%@5')?1 substitited by halogen apd/of (1, 4 -
benzedi az2¢Ri*mE?; and

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

di azepi ne,

35 ot hoxy et Ml dhd Are BlLLABN FoknbeRty haRgeRdt iBhar didiwhicpenzo- 10

optionally are substituted halogen, or alternatively, -NR'*R'® is a heterocycle;

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 NO,, 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, heterocycle, 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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t henyl - 5- (2- chl or ophenyl') - 7-ni tr o- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
thyl - 5- (2- chl or ophenyl ) - 7- met hoxy- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
thyﬂygoéﬁﬂﬁﬁlorophenyl) 7-ani no- pyr azol o[ 3, 4] [ 1, 4] benBGHER®PHe

t hyl - 5- phenyl - 7- chl or o- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne, 15

3- et hyl - 5- (2-chl orophenyl ) - 7-chl or o- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
3-net hyl -5-(2-fl uorophenyl ) -pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,

N- ( 3- et hyl - 5- (2-chl orophenyl ) - pyrazol o[ 3, 4] [ 1, 4] benzodi azepi n-7-yl ) -
acet am de, .

N- ( 3- net hyl - B- ( 2- The coopamg B-peityt-SHE-Shlaigpherybehpd@i-azepi n- 7-yl ) - 20
nethanesulfon

N ( 3- maW{?FO f:%nﬂﬂi’rﬂ]%?%zpqgé?‘ﬁﬂp)mepyrazol o[ 3,4][1, 4] benzodi azepi n-7-yl) - 2-
propenam de, 3-nethyl -5-phenyl -7-fl uoro- pyrazolo[3 4] [ 1, 4] benzodi azepi ne,
3- et hyl - 5- (2- chl or ophenyl ) - pyrazolo% [ 1, 4] benzodi azepi ne, 25

3- mét hyl - 5- peny| Thegomreungr S0y UW]O@ RPY azepi ne,

- ot myRvEZpBI pY AR 42 .e?"“er%?p BoRRar bonyl - byt azol o 3. 4T1 1. 41 -

benzodi azepi ne,

3-net hyl -5-(2-fl uorophenyl) 7- nltro-%grazol o[ 3,4][1, 4] benzodi azepi ne, 30
3- net hyl - 5- peny! Tp§ceryIQdNs 3}’!79?”151‘ (R heeRPBRNME;  3-net hyl - 5- ( 2-f

e S A R < v 65 0 00 i

pheryl )-7-nitro- pyrazolo[3 4][1 4] benzo- dlazeplne

N o e R TPl oL o Rt A BRERSY a2epi n-7-v1) -4 N
N -(3- 4111,4]b di 7-yl)-4-N
chl f)ro;rg# Froﬁ?qﬁ %ﬁ’onam%ﬁﬂﬁem{é&%eh%% I Jbenzodi azept n-7-y1)-

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

3-et
3-nme
3-nme
3-ne

15 5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
5-(2-chlorophenyl)-7-amino-pyrazolo[3,4][1,4]benzodiazepine,
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-chloro-pyrazolo[3,4][1,4]benzodiazepine,

20 5-(2,4-dichlorophenyl)-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,

25 5-(2-fluorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
5-phenyl-7-methanesulfonyl-pyrazolo[3,4][1,4]benzodiazepine,
5-(2-fluorophenyl)-7-cyano-pyrazolo[3,4][1,4]benzodiazepine,
5-phenyl-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
5-(3-nitrophenyl)-7-nitro-pyrazolo[3,4][1,4)benzodiazepine,

30 5-(2-trifluoromethyl)-7-nitro-pyrazolo[3,4][ 1,4]benzodiazepine,
5-phenyl-7-carbomethoxy-pyrazolo[3,4][1,4]benzodiazepine,
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N - (3-net hyl -5-(2-chl orophenyl ) -pyrazol o[ 3, 4] [ 1, 4] benzodi azepi n-7-yl ) - 4-
nor phol i nesul f onam de, N-[2-(4-norpholinyl)ethyl]-3-nethyl

-5-( 2- f Iwonopivenyl ) - pyrazol o[ 3,4][1, 4] - 10 benzodi azepi nePGI/EBYME4ni de,
3- et hyl - 5- phenyl - 7-i odo- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,

3- et hyl - 5- phenyl - 7- br ono- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,

3-net hyl -5-(2-f [ uorophenyl)-7-fluoro-pyrazol of 3, 4][ 1, 4] benzodi azepi ne.

3 cyel opropyls gl S BRER hipkrdbiladeB. 748 lrbodiclactd B8aRATT azepi ne.

3-cycl ogg1ppy! - 5- (2- chl or ophenyl - 7-ni tro- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
or 3-propyl-5-(2-chl orophenyl)-7-nitraq-pyrazol o[ 3 4% 1, 4] benzodi azepi ne.
13. A conpoubd2diorephrinyd)-T-1edo-pyeazelol3.4il Hbprzadiazepine;

3- car boet h0XS-‘éE-‘fﬁ%‘r&E\J\éHﬁP‘?%%éétﬂai&'}-bwgz%[é‘,ﬁﬁih A1 Debdicdkpine,

benzodi azepin

5- (% chl or opNefytydréxyethyh-5o¢2-tfaaiophdny)-pyratiobef8 A4di,4lbepzodiazepioarboxani de,
N, N-di nethyl -5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4][1, 4] benzodi azepi ne

25 - 3- ceabexamidR,
G i o o et

car boxam de, eny tro-pyrazol , 4] benzodi azepi ne- 3-
car boxatidebpithe, or 30

5-(2-chl oropheny] )-7-nitro-pyrazolol 3, 4][1 benzodi gzeni ne-3-carbonitrile.
- 6(2 VO 00/ 62&@&%(?%%@6)1%1&7&%@ bhﬁgﬁ%{gy@z#qﬁﬁﬁﬁaﬂﬁegyo-d aim1

whi gh i gia3ebelRiAYd deRiE) - 5- (2- chl orophenyl ) - 7-ni tro-pyrazol o[ 3, 4] [1, 4]
benzodi azepl ne, 5 ' o

3- (4- di net hy(=(R-fluptaphanyl) pyrazaplSetbbAtenzpdiazepin-é-yhyeatbexydicadd| 1, 4]

5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine-7-carboxamide, or

5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepine,

15 12. A compound of formula | of claim 1 which is
3-ethyl-5-(2-chlorophenyl)-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-chlorophenyl)-7-amino-pyrazolo[3,4]{1,4]benzo-

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

25 3-methyl-5-(2-fluorophenyl)-7-carboethoxy-pyrazolo[3,4]{1,4]Jbenzo-

diazepine,
3-(2-methylpropyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzo-
diazepine,
3-trifluoromethyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][ 1,4]benzo-

30 diazepine,
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benzodi azepi ne,

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

benzodi aWe0/4900 PCT/EP00/03394

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

benzodi azepi ne,

3-(2-nit rOph§’H§/h}6>§fn(&h§rlhé 25 LRI B¥hryly-P it 8- YA A G P, Adehiz8]

benzodi azepi ne,
3-(2- trlméy@f@@ethylphenyl) 5- (2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4] [ 1, 4]
15 benzodi azepi ne,

3-(3-trifl uoNd@eﬁWpﬁmhyA “B-mety)-dnCollupirehgnyl-py oIS a3 beBES, 411 1, 4]

b d
SEPiOn;p %%ﬁ?[)? g—?aiboﬁ?rgédoephenyl )-7-nitro-pyrazol o[ 3,4][1, 4]

benzadi azepi 8€N,R@imethylaminomethyl)-5-(2-chlorophenyl)-7-nitro- pyrazolo[3 4][1,4]-
3-(2- et hoxyﬁhen\rl)lr? 5-(2-chl orophenyl)-7-nitro-pyrazol o 3,4][ 1, 4]
benzodi

geg ﬁoéf'itz%! %gh%@ﬂwlbfbbylsis( (&= SIbRIpPRAGHYA-hitrb- P rak SroPy 4 ft 7 A9érzct] [ 1, 4]
3-(4- tHdlEhZ&mneret hoxyphenyl ) - 5- (2- chl or ophenyl ) - 7-ni tro- pyrazol o[ 3, 4] [ 1, 4]

e o S B BT 3 OB BRI RZPISR Al 4loenzo-

pyrqgol dligzefihd. 4] benzodi azepi ne,
3- (3- hydr oxyphenyl) - 5- ( 2- chl or ophenyl ) - 7-ni tro- 3pyrazol o[ 3,4][1, 4]
benzodi azepi rizett@myl-5-(2-chlorophenyl)-7-nitro-pyrazolo] 1 4]benzod|azep|ne

2T PR el e SRR s o YAt
3- (2- napht hy|3-riethy-5-(2-ehRPOSHOAY - 7-amihbpypazsiad, 9] B Afddnzodiazepine,
3-methyl-5-phenyl-7-chloro-pyrazolo[3,4][1,4]benzodiazepine,

15 3-methyl-5-(2-chlorophenyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine,
3-methyl-5-(2-fluorophenyl)-pyrazolo[3,4]{1,4]benzodiazepine,
N-(3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepin-7-yl)-

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

20  methanesulfonamide,

N-(8-methyi-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepin-7-yl)-2-
propenamide,

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

3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepine,

25 3-methyl-5-phenyl-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
3-methyl-5-(2-fluorophenyl)-7-iodo-pyrazolo[3,4][1,4]benzodiazepine,
3-methyl-5-(2-fluorophenyl)-7-morpholinylcarbonyl-pyrazolo[3,4][1,4]-

benzodiazepine,
3-methyl-5-(2-fluorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,

30 3-methyl-5-phenyl-pyrazolo[3,4][1,4]benzodiazepine,
3-methyl-5-(2-fluorophenyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine,
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benzodi azepi ne,

3-(3-nitrophenyl)-5-(2-chl orophenyl)-7-nitro-pyrazolo[3,4][1, 4
benzodi aysggw@gooz; ( phenyl)- by [ ]P[CT/E 00/03394
3- (3- phenoxyphenyl ) - 5- (2-chl orophenyl ) - 7-ni tro- pyrazol o[ 3, 4] [ 1, 4]
benzodi azepi ne,

3- (3-cyanophenyl) - 5- (2- chl orophenyl ) - 7-ni tro- pyrazol o[ 3, 4] [ 1, 4]
benzodi azepi nemethyl-5-(2-triflyoromethylphenyl)-7-nitro-pyrazolo[3,4][1,4]benzo-
3- ( 3- et hoxyphenyl ?y é 2-chl oroph e¥1§| %) ni tropr))/yr azo[I [?; } 1, 4]
benzodi adiazpepiee,

3- (3-met hyl p U(stl-en-e?ﬁ)gl?s-@] ero?grt)}? nrYyI)) pyra%lto 2 4ﬁ¥r OrlnzOJGS azégp[ir:{ﬂfl)}l -4-

benzodi azepi

3- (2- f I yemNeahesllanfineBeRyhamidy, t r o- pyr azol o[ 3,4][1, 4] benzodi azepi ne. 15
15. Acorrpoundo formula | of claiml which is

3- (45nFt hyl pyNa@omeshyts- (%cb@r@meM)pmﬁﬁ;oip{374H1 t4lleenzodiazepin-7-yl)-4-N-
pyrazo o] e,
3-(1-thi %ﬂﬁéhgkﬁﬂéﬁﬁgﬁﬁfd@yl )-7-nitro-pyrazol o[ 3, 4][1, 4] benzodi azepi ne

., 3-(1, 3, 4- oyag-awhyld-y2-hiorégnemippwabenyd, n}[Tmbémmdnaﬂepm -7-yl)-4-
pyrazol o[ 3,4][1, 4]benzod|azep|ne

3-(4-i m@@tﬂh%}'ﬂ)‘-‘sgu‘?@afé‘lﬂ%rophenyl) 7-ni tro-pyrazol o[ 3, 4][1, 4]
benzodi azepi nQ

3- (2-pyrazol vyl 3[2 a I’BOI’ l'?ohngaﬁthw-%- {)“;‘I/(r)raf&enf/g pi/]r?zlolo? Aé]pnzo i azepi ne

' 10 benzlodllazeplne -7-carboxamide,
3- 3 razo hi
( py y )methyFSCphe?\ry -|ogg p)yrazolo (1 pX]rbaeﬁ%gl[ageéJn[el 4] benzodi azepi ne

3 (2 thienyl)g ; b d
3 (2 ur anyl ) S YR e e T et epi  enzod azepi ne.

3- (3- net hyl t hB-emetPyirby( Qatt(cﬂephdemylbﬁﬁhnwd) “pyrazoic[Bat|py4 heokzodidzaping, 4]
benzodi azepin

3-(3- et hyl t hg'&b{Q@PWF?Y'§'(22CE'|‘P|’%¥?*b%w&ﬁ%”j”erp‘rﬁ%o@[ﬁi‘r]Hz‘%ﬂPSFéoqﬂff‘ip'ﬁ? 30

benzpdi azepi ng.cyclopropyl-5-(2- chlorophenyl -7- mtro-pyrazolo[3 4][1,4]benzodiazepine,
NN

10

3- (i ndol - 2-yl or ophenyl) - 7-ni tro- pyrazol o[ 3, 4] [ 1, 4]benzod|azep|ne
or
3-propyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine.
13. A compound of formula | 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-pyrazolo[3,4][1,4]benzodiazepine-3-
carboxaldehyde, or
30 5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine-3-carbonitrile.
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-64 WO 00/ 64900 PCT/ EPOO/ 03394 3-(1-nethyl-1

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

benzodi a¥@Hd/a4900 PCT/EP(0/03394
3-(3-pyridinyl)-5-(2-chl orophenyl)-7-nitro-pyrazolo[3,4][1,4 5
benzodi azepi ne,
3-(4-pyridinyl)-5-(2-chlorophenyl)-7-nitro-pyrazol o[ 3,4][1, 4]

benzodi azepi ne,

3-(4-(1-pyrrolyl)phenyl)-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3,4][1, 4]
benzodi azepi ng, 1 compound of formula | of claim 1 which is

3-(2-pyrrolyl)-5-(2-chl orophenyl)-7-nitro- |.o[3,4 di i ne,
3- (4-1 soqui nol i nyl (455\9?'338 I%?%p%‘é%‘flhjQrr?gHgg\glg'?%)ﬁgﬂr%%é?é%’%iﬂéfbleﬁsgPI e
di azepi Bsnzédiézéﬂ%g\BZOf uranyl )-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4][ 1, 4]
benzodi azepi ne, ’
3- (35t hi enyl B-@-dinathylamopo@mriy))-5~ichiaropheaypl ojiBo4lyfdzipi8etbd] azepi ne,
3- (5- mebhél t hi en-2-yl)-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4] [ 1, 4]
benzodi 82BgPdiazepine;
3-(2-im dazol ,{&ﬁ@t] = [3. L ' i ne,
3-(3-pyridi nflygﬁ-%?phenyl lygj:)ngyt %@I@Emég‘ﬁipo?g\ﬁzcﬂ){{ﬂaﬁ]bdﬁZﬂg[g?h{;?éSlpln23 20
:g- (1, 3_— benzodiaggpines- yl ) - 5- phenyl - 7-ni tro- pyrazol of 3, 4] [ 1, 4]

enzodi azepi ne : . .
30 (2. 3 di hydreRRegs(ZehlemANeryD; T -ito-BraRgIolH 4 41Renzediazening: 41 (1., 41
benzg@di azepi me2-methylphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
3- (2, 3- et hyl enedi oxXyphenyl ) -5-(2-chl orophenyl )-7-nitro-pyrazol o[ 3, 4] [1, 4]
25 benz&enagdigzapineor

oo by eny FEUE Gkl & AR Y7 frftieyeetiidaghohs. 111 4

benzodiazepine,

3-(2-trifluoromethylphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
15 benzodiazepine,
3-(3-trifluoromethylphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-(1-naphthyl)-5-(2-chlorophenyl)-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-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-(4-trifluoromethoxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
25 benzodiazepine,
3-(4-hydroxy-2-methoxyphenyl)-5-(2-chlorophenyl)-7-nitro-
pyrazolo[3,4][1,4] benzodiazepine,
3-(3-hydroxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4}{1,4]
benzodiazepine,
30 3-((1,1-biphenyl)-4-yl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
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-65 WO 00/ 64900 PCT/EPO0/03394 as R NN R2 RA 3 or HS N/ R |
-N--RBRZ RA 5 wherein RLto R4 are as inclaiml1l. 5 17. A

phar maceMa ¥W&H98onposi ti on conprising as an active i ngredPEFEP§0/0E84pound
of any one of clainms 1 to 15 and a pharmaceutically acceptable carrier or
excipient. 10 18. The conpounds of any one of clains 1 to 15 for use as
medi canents. 19. The use of a conmpound of any one of clains 1 to 15 in the

o 55 S APRAIEES SRy et B bobei el o oreesl. SOl
as descrihdrembdidrmp@eibef ore, especially with reference to the Exanples. -66
3-(3-nitrophenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
5 3-(3-phenoxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-(3-cyanophenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][ 1,4]
benzodiazepine,
3-(3-ethoxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
10  benzodiazepine, _
3-(3-methylphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine, or

3-(2-fluorophenyl)-5-phenyl-7-nitro-pyrazoio[3,4][1,4]benzodiazepine.

15 15. 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][1,4]benzodiazepine,
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-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
3-(3-pyrazolyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][ 1,4]benzodiazepine,
25 3-(2-thienyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
3-(2-furanyl)-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]
benzodiazepine,
3-(3-methylthien-2-yl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]
30 benzodiazepine,

3-(indol-2-yl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
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3-(1-methyl-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-chlorophenyl)-7-nitro-pyrazoio[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-chlorophenyl)-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-thienyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]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-pyrazolo[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-chlorophenyl)-7-nitro-pyrazolof3,4][1,4]

benzodiazepine.

16. A compound of the formulas
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or

R’ =N N—
/
R2
R4
3
H\{_\
R =N R®
R2
R4

wherein R to R* are as in claim 1.

PCT/EP00/03394

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.

20. The novel compounds, compositions and use as described

hereinbefore, especially with reference to the Examples.
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