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{57) Abstract

Novel pymzo]obcnzbdiachincs having formula (I) and the pharmaceutically acceptable salts thereof, wherein R, R?, R? and R¥ are
a5 defined herein inhibir cyclin—dependent kinases (CDKs), in particular CDK?2, are anti-proliferative agents useful in the treatment or
contro] of cell proliferative disorders, in particular breast, colon, lung and prostate tumors.




5 inhibit cyclin-dependent kinases (CDKs), in particular CDK2. These
conpounds and their pharnmaceutically acceptable salts, and grodrigﬁagf
sai d conpoungg.gosbe anti-proliferative agents useful in or
control of cell proliferative disorders, in particular cancer. The
invention is also directed to pharmaceutical conpositions containing such
conpounds, and to nethods for the treatnent 10 and/or prevention of cancer,
particularly in the treatnent or control of solid tunors. The conpounds of
the invention are especially useful in the treatment or control of breast,
colon, lung and prostate tunors. The invention is also directed to

i nternedi ates useful in thmAﬁﬁEqBENMDEMPIﬁEStmCBIIOD\IEHRIIWRSDFO| iferative
agents. 15 Uncontrolled cell proliferation is the hall mark of canc

Cancerous tunor O P@S?S‘r‘ﬂﬂ‘@iﬁ'ﬂ} ihdiRCtRG IRNQVEH RYGHO GRAREPRITRS \Sg'ﬁgs t hat
directlysor ntlaﬂﬂ'itrc%ﬁr{ Mepén%ﬁH ﬁhﬁsé&ﬂ@ﬂi@)' nPariIACOKe! ThestOcompounds

Cyclin- depe ent Kinases (CDKs) are enzynes which are critical to cell
cycl e contrand tﬁwsmaemzwtﬁ@aﬂxeweata@la plts; paA Predugs oheRifCOMRNEJai f f er ent

phases of { gl o ¥l five SHERSARCI MeQRERBhO8r LB bhEaifBroRfifatd 0 Lhe

S phase (the™peri R synt hesi s) progression fromthe
& phase t cditdweleld, prlnpa&:pulancaviuechThemveetim tScﬁse daacteddd phdtma@it@ﬁabccur S.
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CDK i ntlgr acimdier Wetvbnt@or&ﬁejahf:ep pambeleﬂydrf theyméatrrmnt er gonthholf BuhdA ( CDK1,
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PCT/ EPO0/ 033§4control of breast, colon, lung and prostate tumors. The mvention is also

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

agents.

15
Uncontrolied cell proliferation is the hallmark of cancer. Cancerous tumor
cells typically have some form of damage to the genes that directly or indirectly

regulate the cell-division cycle.

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

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

ha
n

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

30 cellcycle.



Aberrations in the cell cycle control system have been inplicated in the
uncontrolled growh of cancerous cells. There is an extenS|§§A989§{2%3
literature wadaosadobng the use of conpounds inhibiting CDOKS™ a&1/Epe0/03394
anti-proliferative therapeutic agents. 5 The present invention relates to
pyr azol obenzodi azepi nes capable of inhibiting the activity of one or nore
CDKs, in particular CDK2. Such conmpounds are useful for the treatnent of

A cent i mvoal | brAb sl the' BRI Bualb RoRRGH AR hd Bhed AL iPfhel '
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conpounds of g @ﬁtgl” al 15 bel ow wherein Rl is hydrogen, -NO2, -CN,
- hal ogen, -OR5, -RSOR7, -COOR ,- CONR$R9, 20 -NR1OR 1, -NHCOR12, -NHSO2R73
, or stra?ght chai ned | ower al kyl which optionally is substituted by

hydroxy and/or hatpogseRe ALf<88 ,
- hal ogen, -NQO2, i‘?@ﬁ gre g?r@g$laﬁtr c%hasl n(eag | ower a k eﬁ[ﬁ%\é%ﬁ%@?&%o

PCT/ EPOO/ 0339m=h¢mg tgemv@g@hone oy erasalGRis, in maﬂlcu!arr@%ao@t@h gompounds

opti onal 1 | S SRRRt PLpsg Y of sof o Rkl K nrflrs) BB el T
al kyl which opmpourds of the mewttunmmm:hmrempegfany ety .rsthbamnmamﬂqn 10 R
s hydr ogg" 86ntrc9vv?£)re%1lslt< cdlon lung and prostate tumors. The invention is also directed

to intermediate compounds useful in the preparation of the above- ment:oned
pyrazolobenzodiazepines.

The compounds of the present invention are compounds of formula 1

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

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

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



R8 and R9 are each independently hydrogen or |ower al kyl which itself

optionally are substituted by hydroxy and/or -NH2; alternatiye| nd RO
may form a fo dksddpnenbered heterocycl e which optionally i %@%&&Eﬁgsed by

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

i ndependent|y hydrogen or lower alkyl; R13 is |lower alkyl which optionally
is substituted by hal ogen and/or 20 -NR14R15; and R14 and R15 are each

i ndependently hydrogen or | ower al kyl which optionally are substituted

hal ogen, or alternatively, -NR 14R15 is a heterocycle. 25 Further_’, t he
i nvention rel at es Bds hydaigens-ayolbajkys -ant; ehblecadytle, detéroeryl, MEOOR|-CNes of

conmpounds of fornula | qugdt e pharmaceuti.cal.l ccept abl salts ofthe

f or egoi ng coﬁlﬁ@ﬁ’%é&oﬂﬁ ré@g(ﬂ)}aiq{\}%‘ﬁﬁ%kyli t?lﬁpz?tf@raﬁmsr%&sgt&?qc{)b% he use
of the COI’YpOH?Qﬁ»@T-OﬁQ ¥, &drosbeenk; or prodrugs and pharnmaceutically active
nmet abol ites of conpounds of forrmula 1, and the pharnaceutically acceptable

salts of ¥he foregoing compounds -3 WD 00/ 64900 P25 Auqust 20

PCT/ EPO0/ 03394 as pedpinia B hicH Shtldhal & SReakid S8y h&BgBesi ti ons
conprising a pharmaceutically effective anmount of any ohe or nore of the

above-descri bed conpounds, or a pharmaceutically acceptable salt or
prodrug thereof, qsﬂmwgnﬁkﬂaceutically acceptable carrier or excipient. 5
The present inventioh 1's also directed to the use of the conpounds of
formula 1, prodrugs or pharmaceutically active nmetabolites of conpounds of

formula 1, -or the_pharmaceuticall eptabl e salts of the foregoing
corrpoundé0 for th ﬁ%hga%e&rcgq%‘f’gra&%@di canent for treating solid tunors,

in particular 10 breast, colon, lung and .prostate tunors, nore specifically
breast and col on Rtguarrr%r B° aré each independently hydrogen or lower alkyl which itself

optionally are substituted by hydroxy and/or —-NH,; alternatively, R® and R® may

form a 5- or 6-membered heterocycle which optionally is substituted by hydroxy,

15 -NH_, and/or lower alkyt;
R, R'" and R'? are each independently hydrogen or lower alkyl;

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

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

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

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

salts of the foregoing compounds.

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

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



As used herein, the followng terns shall have the follow ng definitions.
15 "Aryl" means an aromatic group having 5 to 10 atons and LSt of 1
or 2 rings. Bxangéses of aryl groups include phenyl and 1- 5@(%3&;5&2’63@3

"Al kenyl " nmeans a straight-chain or branched, substituted or

unsubstituted, aliphatic unsaturated hydrocarbon having 2 to 6, preferably
2 to 4, 20 carbon atoms and containing doubl e bonds. Typical alkenyl groups

{nclude et NelGREciBAABMSCEAY 1d W £o gb&bﬁﬁ%ﬁ@ﬂgiéiﬂééi ke.

Preferred al kenyl groups are s ai ned. ans a
strai ght - chamaanawanameaﬁe@wemaum eﬂamr oBs ounend of thaﬂl:&dre—@ééqnibaﬁi c

t t ed ' i : b t d
cont ai ni ng. t EogPeananad & ReulrlaPhmeBka e bt el R and the
| i ke. Pref er phdrmahdauighlhyyaceaptatie easier af ghdipiehtai ned. " Cycl oal kyI means a

non-aromatic, partially or conpletely saturated cyclic 30 aliphatic
hydrocarbon group containing 3 to 8 atoms. Exanples of cycloal kyl groups

i ncl ude cycl oprop¥he p@ygérmwemhon RYASOBREdEY 1ot ECHARBRmpothd¥er 00/ 64900
PCT/ EPOO/ 03394 " ffectl ve Ao means an anount of at Ieast one conpound

of Formul a 1omyfia§ BEAdiHeE Qs ﬁea@qeyﬂa@b(@aﬁa%metgmtes gt ermpgUENS @fet abol i t e
thereof, t h%rnﬁ]teﬂF'cfr'tﬁ@Phthéé@ﬂz’h@élesacBéBﬂabfeeé’éﬁs'd?rt‘hé’? r 6|H§W0n@ﬁuhds

|nclud|ng hunman tunor ce i nes.” "Hal ogen" neans orine,
bromi ne or i &fithe mw@a@wee@f a medisgarent Elféfeﬁtlﬂgﬁph@tm%iﬁll pariiedar 10

"Heteroanyl " AL QWRSIGH, fuky ho&tag?@garshglﬂéégg,pé%&& n%%ré‘é&%&?-ﬁj cdlon >

rings, and containing’ o ro eroaryl
groups are moms- or 4- pyrl dyl, tetrazol-yl, oxadi azolyl, pyrazinyl,
qui nolyl, pyrrolyl, and imdazolyl. 15 " Hetero atont means an atom
selected fromN, 0 and S

As used herein, the following terms shall have the foliowing definitions.

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

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

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

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

groups include cyclopropyl, cyclobutyl, cyclopentyt and cyclohexyl.



"Het erocycl e" neans a 3- to 1 O-nenbered non-aromatic, partially or

conpl etely saturated hydrocarbon group, such as tetrahydroqyj , ich
cont ai ns oneworosksxypor i ngs and at | east one hetero atom ZOIEQ%QEéﬁﬁgpgrs to
the concentration of a particular pyrazol obenzodi azepine required to

i nhi bit 50% of a specific nmeasured activity. 1C50 can be neasured, inter
alia, as is described in Exanple 4, infra. 25 "Lower Alkyl" denotes a

strai ght-chain or branched, substituted or wunsubstituted, saturated

al i phatic hydrocarbon having 1 to 6, preferably 1 to 4, carbon atons.

Typi cal | ower al KAffegtivr penqund] meansran iynouns ofgl leass oo gpmppaagebpy| |

butyl, t-but P Y. : I = 00

PCT/ EPOO/ osﬁg‘é{m‘ﬁ% Eﬁgﬁa% gt 'cigach"?/m%?c%é&eggﬁé g%?’ Pk&‘rﬁé? g’?’?‘a 88%?82%%téﬁonal

aci d- addi t i dhat sightficaotly inhghtsgutdiiferasionselat termeinicelh incldinghurhan binudragilic al
effecti vgneshse%nd properties of the conpounds of formula | and are forned
fr om sui Pabl'&crion-t oxi ¢ organi c or inorganic acids or organic or inorganic
bases. Sanple acid-addition 5 salts include those derived frominorganic
acids such as hydrochl or,ic acid, . hydrobromnic acid, dr Qi odi c, aci d,

Sul fur i ac d, SUHAREET sedlt Biasiog hEN A amiTa AT 0G| BRI “and t hose
derived fromL6gamd SredfibdimeSatidciasride.t ol uenesul fonic acid, salicylic acid,
met hanesul fonic acid, oxalic acid, succinic acid, citric acid, malic acid,
| actic acid, fumaric acid, and the |ike. Sanple base-addition salts 10

| ncl ude jghose deriiaghdahMaRiE8 B BlorRlAgBLbEhadils N @ admd A & par Y
anmoni um hydr oxi des, such as tor exanpl e, tetranethyl amoni um hydr oxi de.

" Phar maceut irngs, pndeesRiaibpene eunarekeipimaiomse ixpaalasyf hetespanigroups

Co L o BT oPE o BB ROEIEEA PR B BhaDL e o

15 substantiall'y’ non-toxic'to cuf ar conpound
i's imidazoiyl.
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 tetrahydroguinolyl, which
contains one or two rings and at least one hetero atom.

“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 fike.

30



adm ni stered. "Pharmaceutically active netabolite" neans a netabolic

product of a conpound of fornula I whi ch is pharnaceuti cal Y ABC¢C | e
and effectiwggoedldasof’r 0drug” refers to a conpound that may h&éﬁﬂ?ﬂ%@gﬁ

under physiol ogical conditions or by solvolysis to any of the conpounds of
formula | or to a pharmaceutically acceptable salt of a conpound of
formula I. A prodrug may be inactive when admnistered to a subject but is

converted in Vivado a2 afl AepRRIPONATLALs £k Aibnar bakkghed, s

in jsubstltut ed al I'on can occur at one or nore
positions an@!altsLtﬁHtﬁSé afditivnvdatie whitt retirethe hzdagicaheﬁmib@nbsaands at each

substitution site.are j ndependent| I
The Conpoundgropgrtmtg @8 s A Q@ﬁ:ia%@yg a gg;ﬁ%ﬁbtﬁb% %oqpfoxf&ns
embodi ment , 61‘@%nﬁ;uél’f 16&‘9ah1'&\é@ﬂfsldi>@rgé1zdibrr lﬁﬁr@@didtﬁasyensamé aeiti-addgtion he

formula: 1 Ra and prodrugs an arrmaceutical ly act 1 ab t f
conpounds’ ofSEﬂFﬁr'ﬁﬁlF-'Qe Ihosﬁrﬁ?”ﬂ’ﬁ@frBWdF‘Pr@@Ql‘fﬁc&%ﬁ ?%Fhial%%éﬁr\éghg’e'é’%c? ! 01? St ge

foregoing c m&&ﬂﬂﬁmc a}éf&le h%relo% 4. QuBtridacd aétﬁfaﬁﬁc defd, prdspheNEaciin a

preferred e I ment o e co ounds of formula 1, Rl i's hydrogen,. 10
NO2, CN, CONm] nie¢ agidnamst those d@@\tafifmrwrgaméamés BYED aerRstQiveRRFuitgRis:

al kyl s are ”?@By%alﬁﬂﬁc %é@yrhetgyﬁéﬁjifB[ﬁfa%f@%kéﬂic £id] Sud¥fic aEl, ctfic SEMH2. R

is preferab
malic acid, lactic acid, fumartc acid, and the like. Sample base-addition salts

10 include those derived from ammonium, potassium, sodium and, quatemary
ammonium hydroxides, such as for example, tetramethylammonium hydroxide.

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

administered.

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

25 active compound of formula .

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

30 '

The Compounds




In anot her preferred enbodi nent of the conpounds of fornmula 1, R2 is on

the 2' position and is hydrogen or hal ogen. In another pref red %&& 8|nent
of the conpowdueahe formula I, R3 is unsubstituted | ower @

| ower al kyl, cycloa?kyl heterocycle, or heteroaryl. Preferred Iomer aIkyI
groups are nethyl, ethyl and hydroxynethyl. 20 Preferred cycl oal kyl groups
are unsubstituted C3 -C5. In another preferred enbodi nent of the, conpounds
of formula 1, R is at the 4" position and is hydrogen or hal ogen, nost
preferably R4 is hydrogen. -7 WO 00/64900 25 August 2003 PCT/ EP00/ 03394 In
anot her pr ef er r edineyHadhtBitnetf, tidCurraitnui@on ® directau e cdmpbBanastaviRg are
i ndependently nethyl or ethyl, each of which optionally may be substituted
by hal ogen. Yasrferpulas er abl y, R5 is trifluoromet hyl. 5 In another preferred
enbodi ment of the conpounds of fornul g4l, R is hydrogen, nethyl or ethyl.

I n anot her preferred enbodi nent of.theN olNtds of fornula 1, R and R9

are each i ndependently hydrogen,g yl, ethyl or hydroxyet hyI Wen R8 10
eyocysle groups are 6-nenbered,
ef e

and RO forma heterocycle, pref
unsubstituted, groups that mpg zbNy i ncl'ude two heteroatons. Mst
preferred heteroatons are selected frgm O and N. In ahother preferred
: ,Ral, R', 15 and R 2 are each

7. "1 n anot her preferred enbodi nent
of the compounds of fornula 1, | ower al kyl which optionally nmay be
substituted by hal ogen, nost preferably R13 is nethyl, ethyl, or
trifluoronmethyl. 20 In another préferred enbodi nent of the conpounds of

formula 1, R 4 and
5 and prodrugs and pharmaceutically active metabolites of compounds of formula

i ndependent |y hydrogen, nethyl

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

In a preferred embodiment of the compounds of formuia |, R' is hydrogen,
10 NOj, CN, CONHz , halogen or unsubstituted lower atkyl. Preferred lower alkyls
are methyl and ethyl. More preferably, R' is NOz, CN, or CONH, . R'is
preferably on the 7- or 8- position.

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

15 the 2’ position and is hydrogen or halogen.

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

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



R15 are each independently hydrogen, nmethyl, ethyl or heterocycle.

Preferred heterocycles are 3-7nenbered rings that include %TAI ea%2 ﬁﬂe
nitrogen. 23%dées4sool | owi ng I nternmedi ates are al so exanpl es TR 9 al

preferred conpounds according to the present invention: WO 00/64900 3
wherein R, R2 and R4 are as defined above; 5 6 5 and s -9 25 August 2003
PCTI EPTO/ 03344 WD 00/ 64400 25 PCT/ EPO0/ 03394 wherein, in each of the

i medi ately for ' g}gfﬂeﬁ

previously defi ﬁlggirﬁg?éerﬂfnr_ es%rﬁlsﬁ@gfrgrrr% | Beepgorg&%u use?fJEﬁFﬁiE?’h%sargmt hesi s
of conpoundB” efe independerntly rBethiyeorethplo aads otiwbishosmibnktly siay bend cover ed by
t he above fQr.my I bj ri L.Structural isomerism It is
i nt ended th%{ﬁ%ﬁk@&ﬂ ﬁ?éﬂo%ﬁ" meotr'{%i)ﬁ%%g%ﬁe‘é 'fr?;cf??fgfﬁ@%ﬁr?yé or structural

i someric formof these conpounds, or mxtures of such forms, and is not
limted to any one tautonefic or structur 10 i soneric formuytijized

wl thi n the o) mitasoHeElsErEmg st pElnsr CopRBBIRG! BB & 1 The
conpounds ohydrBgeh, Mi6thi/l Gethly be prepared by processes known in

In another preferred embodiment of the compounds of formula I, R® and
R® are each independently hydrogen, methyl, ethyl or hydroxyethyl. When R®
10 and R® form a heterocycle, preferred heterocycle groups are 8-membered,
unsubstituted, groups that most préferably include two heteroatoms. Most
preferred heteroatoms are selected from O and N.

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

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

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

compounds according to the present invention:



15 the art. Suitable processes for synthesizing these conpounds are

provided in the exanples. Cenerally, these conpounds may be,pr, i g
accordi ng twotobe4seeynt hesi s schenes provi ded bel ow. WO 00/ @éﬁ@%ﬁ% ﬂ% 1

R3= H5 10 1 2 3 a) Lawesson's reagent (a known reaction for nost
substitutions) b) reaction with Me2N-CH(OEt)2 c) reaction with hydrazine.
15 Conpound 1 is either available fromcomercial sources or is

synt hesi zed by nmethods known in the art, 4,20 WO 00/64900 Schene 2 R3 is
other than H5 R 1 9 R R4 2 {

R =N N—

3

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

and

.-



5 -e 7 25 August 2003 PCTI EP00103394 6 a) Lawesson's reagent (a known
reaction for nost substitutions) 10 d) reaction with R3-CHO,_i.n ”}%ngé
/§5894€)

presence of gdgageda’ ef erably piperidine c¢) reaction with BRORRYs
oxi dation of dihydropyrazole to pyrazole (use of air in DMSO RT- 150 C, or

in the presence of air and base (Cs2CO31DVF)). 15 WO 00/64900 Schene 3
Al ternative Schene when Ra is other than H7 5 R 2 7 8 25 > CT/ EPJO1U3 B
5 6 a) Lawesson's reagent (a known reaction for nost substitutions) f)
reaction with Ra-CHO in the presence of a base preferably

g i azabi cycl owm_éeﬁa,riﬁ eﬁfch&:_;fghéirﬁn_bgfarmté’gomq fpahUds{lfacﬂﬁf BJ, E%Wgh_fmi_ i on,
y treatnent with weak aci rj di nj'um p-tol uenesul fonate, . .pyLidini um
acetate etc. | (ﬂ’e\ﬁﬁtpﬁe‘ﬂﬂyﬂygfgﬁpi{%??fﬂns inﬂheﬁ’ﬁ%'qt‘ﬁr"b‘%/[ﬁ?t&?ﬁée é’FeFLgFXFrl‘B(

synthesis of compounds of formula .

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

10 isomeric form utilized within the formulae drawn above.

Synthesis of Compounds of Formula |

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

synthesis schemes provided below.

-10-



c) reaction with hydrazine e) oxidation of dihydropyrazole to pyrazole (use
of air in DVBO RT-150 C, or in the presence of air and bas g% ﬁ%égl\/ﬂ
15 WO 00/ 64¢odscsbgwne 4 5 Transformation of R or R3 Functi N-6'
NH 7 7" 25 August 2003 PCT/ EPO0/ 03394 wherein R' 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 substitutions may be obtai ned by chem cal
nodi fication of existing functional groups using known nethods as is
exenplified in schene 4 above. For exanple, when the desired R = NH2,

this substitution may be obtained by reduction of the corresponding nitro
group. Simlarly, when the desired RSc 1(Where R=-COR 2, -S02 R13, or

-R9R"), this substitution nay be 15 d by reaction of the
corresponding R = NH2 conpound with af’alid halide or anhydride. Wien the
desired R = CONRR' (where R = hydrogen or lower alkyl, and R'" = | ower

al kyl ), this substitution may be obtai ned by reaction of the corresponding
conmpound where R =1, with carbon nonoxide and a primary or secondary

amne in the presence of a palladiumcatalyst. 20 In addition, if R3 in the
starting material is COREt, standard chem cal nodification nmay be: used to
produce conpounds havbng the f ol I,pwnsng correspomﬂl ’g R3 groups: H

L

10
a) Lawesson's reagent { a known reaction for most substitutions)
b) reaction with MeoN-CH(OEL),
¢) reaction with hydrazine.
15 ,
Compound 1 is either available from commercial sources or is
synthesized by methods known in the ant.
20

11-



CH2OH (reduction); CHO (partial reduction); CH2NMe2 (reductive 25

am nation of the al dehyde); CH2Owe (al kyl ati on of the al cth%%-\' CSI#:&@

(ol efinatioRyQbodd® al dehyde); CONRR' (where R = H or |owerp ,%9 omé" R'
-14 WO 00/64900 = H or |ower alkyl, amnolysis with the correspondi ng am ne
HNRR' where R = Hor lower alkyl and R* = H or |ower alkyl); CONHNHR
(where R=H, |ower alkyl or aryl) (hydrazinolysis - reaction with

hydrazi ne); CN (dehydration of the am de CONH2). 5 In the foregoing
schenes, conpound 1 is either comercially available, for exanple from
Sigma, or can be readily synthesized 8ghéméRods known in the art. Thus,
conpound 2 is prepared fromthe corpespondi n(r:;I | actam (conmpound 1) by the
procedure of Sternbach et at., J. & dsOot®EHaNJd: 231 (1964) or by reaction
10 with Lawesson's reagent. Conpositions/Fornulations in an alternative
enboedi nent, the present invention is directed to pharmaceuti cal

conposi tPons conprising at | east one conpound of formula | or a 15 prodrug
t hereof, or a pharmaceutically acgleptsabl e salt of_,a gonpound of forgula_ |

or a prodrug of sufhgtonpound. .JThese phar nace conposi tion H—ife M
admi ni stered o y, fara exafipl e, iy théfor t t ss=eeat &d | abl s
dragees, hargd. 8 of ¥ gel atgt afgsul es, r80 s,  eqtul si onl =N

suspensi ons. an al so be adnj ni stered

invention conpriging 25 conpoupds of fornmula 1g* prodrugs of suchrtonpounds,
or the salts thereof, may be manufactured in a manner that i4 known in the
art, e.g. by neans of conventionral m xing, encapsulating,‘;W§solvimg,
granul ating, emul sifying,

N—z ~NH
& N R
RZ
Hd
ri

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

15

-12-



entrappi ng, dragee-making, or |yophilizing processes. These pharnmaceuti cal
preparations can be forrmulated with therapeutically inert, I Rhg%ia gr
organi ¢ 30wcfdfehder S- Lactose, corn starch or derivatives ;5%9 I
steric acid or its salts can be used as such carriers for tablets, coated
tabl ets, dragees and hard -15 WO 00/ 64900 25 August 2003 PCT/ EPOO/ 03394
gel atin capsules. Suitable carriers for soft gelatin capsul es include
vegetable "oils, waxes and fats. Depending on the nature of the active
substance, no carriers are generally requicred in the case of soft gelatin
capsules. Suitable <carriers for t he Suheaiea8t ure of sol utions and syrups
are water, polyols, 5 sagchar i nvert Sui t abl e
carriers for injection a terha ?S hgm:eowggﬁ,gﬁhrls c'!J'Igfllam:ﬁycerl ne, vegetable
oil's, phospholipids and surfactants. Suitable carriers for suppositories
are natural or hardened oils, waxes,_ fats and sem’-gl qui d pol yol s. 19 The

phar maceuti cal preﬁ) ag@tions can at ® cont ai n presg ng,agents, N

sol ubi l'i zi ng agent st abiliz g a;génts_,f_mttag , —Sm s ng;g:}
agents, svveg & g__N gents_.€% [ agent gy, RhawoLi ngagent .23 T Ofg3
varying the® osmotfc pressure, byffers, coating agents or antioxidants.
They can al so cosQi e other t apetiti cal |y vaFuabi® substances H*udi ng
addi tional acti%g ¥ngredients \}5/other than tihgsg of formula 1 sages

As mentioned aboye, the conpoupnds of fornula 1_/prodrugs thereofy and their

salts, and conp%S|t|ons cont ai ni ng these conpounds are useful in the 20
treatment or control of cell probiferative disorders, in pa tlculas
oncol @gi cal disorders. These conpounds and fornulations.c ntalnlng sai d
conpounds are particularly useful in the treatnent or 4 CO ntrol of solid

tunors, such as, for exanple, breast fan NG,@] on tu SN / “NH
-&—
~—N

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

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

15
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25 A therapeutically effective amount of a conpound in accordance with this
i nventi on neans an anount of conpound that is effective to pE &Y, ﬂ 00

al l eviate oryodhRldperate synptons of disease or prolong the ,Qy é948f th
subj ect being treated. Determ nation of a therapeutically effective anount
is wthin the skill in the art. 30 -16 25 August 2003 WO 00/64900 .

PCT/ EPOO/ 03394 The therapeutically effective anmount or dosage of a conpound
of formula | can vary within w de Iigts aqd will be adjusted to the

i ndi vidual requirenents in each part ase. In general, in the case
of oral or parenteral admnistration to adult humans wei ghi ng
approximately 70 Kg, a daily dosage of_.abo 10 o0 5 about 10,000 ny,
preferably from about ZOJrﬁﬁSfPH“Q%UU?f aa@'o%t'ffﬂ'd'g'ﬁ% H@UBR  appropri at e,

al t hough the upper limt may be exceeded when indicated. The daily dosage
can be adm nistered as a single dose or in divided doses, or for

parenteral adm nistration, #t SRy, be given as conti nuolis Amfwsi on. 10 15
Exanpl es The conpound g‘ ’ﬁ%ﬁg\r‘;sent i nvention @ Vi hqesized
according to known techqi ues h as for_exanple<the _g¢neral schenes
provi ded above. The®folT oy g exarrpl—es*ﬂ)astrate preferred nethods for
synt hesi zi ng the conpoupds apd fornul ati ons of the asefit i nvention. In
the foll owing exanples t&e NVR data is provided in Py reI ative to

tetramet hyl silane, in the sol vent and spectroneter f{4equency as indicated.

Exanpl e 1: Pyrazol es Prébared According to Schene 1 20 St ep a: Reaction of
Lact am (caorrpound 1) with Lawesson's Reagent

wherein R' can be any of the options for R' as defined above and, similarly, R®
can be any of the options for R? as defined above.

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

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

or secondary amine in the presence of a paitadium catalyst.

in addition, if R? in the starting material is CO,Et, standard chemica!
modification may be used to produce compounds having the following
corresponding 8° groups:
CH.OH (reduction); CHO (pama! reduction); CH:NMe:» (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-



to form Thiol actam (conpound 2): 1.1 Conpound Al: R = H R2 =F, R4:H25
To a solution of 5.085 g (20 nml) of lactam 1 (where Rl R2

R4 = H in [Qodbebo di met hoxyet hane at 75 C was added 8.9 @%{M‘!ﬁﬁgw
Lawesson' s reagent

(2,4-bis(4-nethoxypheny|)-1,3 dithia-2,4- diphosphetane 2, 4 disulfide;
Pedersen, B. S.; Scheibye, S.; Nl sson, Lawesson, - Bull. Soc.
Chim Belg., 1978 87:223. xtur.e was _sti u

cool ed 30 and t hénHfSUPHE" %’h’fl M?l?d’?”ﬂ}ﬁh&c@éﬁe%ééfagggﬁmé%or{lr:hﬁa%%% The
aqueous m xt ure masH oxidvantg! and R" eaY by lowee atidyl) PCONHINHRA(iHEze ik, act s

washed with water, dried over us sodi ums fate fi.l ed and
concent r at ed undéPwe'_’@'kW?f(ﬁﬁylbﬁggfé Vﬁl&;u‘?ﬁc%b‘g MV%!@%M reduced

pressure. The res(HgH 148Sn beReYRhiak l0ed,)f rom met hyl ene chl oride- met hanol
to give 4.0 g of ound Al (thiol actam 2) "H nnr: (DVBO d6, 300 nHz)

12.56 (s,51 H, 7.10-7.65 (m 8H), 4.59 (s, 2H). 5 1.2 Conpound A2: R

=F, R =R4=H el
above for OorrpOu‘rﬁgﬂgl?(w'gsmﬁ6 s@ﬁé’n?{ﬁ%ﬁpﬁ%nhm %%?%H@S&gﬂy §§a,%&c|r_||) ©
7.37-7.56 (nfor eXainplertrO@ Fignia, or candye @adily synthpsized bY nfashods kaeyn inthest ep

b: Reaction of | ol actam2 t h DIVE td4d iene
derivative 3 Irg s H@pareg)%%% éo&esgéﬁamgﬁé 46’6& o%ﬁgfﬁo 999
g (3.1 nmol )b;pfhetﬂarbeé@mememeécrpemt,, JRDrg: @HhemR20:23H)1964)Sorty nehctign dry
tetrahydrofuran and 10 .nL of dinethylformam de diethyl acetal was stirred
at room l%np‘@F'&f-ﬁW@s’F?ﬂsﬁe%Fs Vol atiles were renoved under reduced

pressure | eaving a red-orange solid residue. Crystallization from

hexane-ethyl acetate gave 0.716 g of Conpound A3 (derivative 3 where R =
d, R = d, R4 Comnositions/Formulations

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

I or a prodrug of such compound.

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

the form of injection solutions.

The pharmaceutical compositions of the present invention comprising

N
L

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

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

-15-



H, as a red solid, np 196-198 C. 'H nm: (DVSO d6, 400 mHz) 10.21 (s, 1
H, 20 7.84 (s, 1 H), 7.43-7.56 (m 4H), 7.32 (dd, J = 3, 9obmyghstdooz?- 00

(d, J :. 9_%0'00/&%90 6. 60 (d, J =3 Hz, 1 H) 3. 27 (S 6H) Pgtr%(]@ﬂ3394
Conver si on-of di net hyl am nonet hyl ene derivative 3 to pyrazole 4: 25 1.4
Conmpound A4: RL =d, RR =d, R3=R4 = H

5-(2-chl orophenyl ) -7-chl oro- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne To a sol ution

of 0.265 g (Q.71 mm [ of. dr h ne chlorld d ca.
3.8 ot or o1 (I EFBUbs) Byl ctte e S8k BKI-RR RS e BR0gH0E . ta
stirred undejispRadsisgand RioDpperiding oh tBb nﬁme,of&fh@actt\@l@rbsmom norret hyl ene

chl ori de and washed w th ter ried over droys sodi.um
T Do og andafiins arn Pt ibirerdu i 0ash aLuT SRl cRusiigs o BUtgs:

Conpound - 1%a%r9%r6ﬂ8%@arﬁ§ae&u&l@ﬁso?@t@§ns M éﬁﬁ@@éﬁ@@&fbr%l{z@w aZO' e 4

where R = H as a tan_solid. The analytical sanple, was
filtered5t hrS@Ggharae‘-% H@Yetrt %‘éﬁﬁfcﬁﬂdsﬁlllﬂFQS? gvitable Garriegs tarinjeation arewaieht e

and then re c%o"f’sj, DVSO- d6,
200 ntt) 12%3&’ bb%% Er}eah@é h)é'g ?éiﬁé %ﬁl@ plﬁ%pﬁoh’ﬁ?@s %nd sm‘f%?ifantsg AT e
(m 4H), 7. ﬁu;(a@lﬁ ca]rle:'szfor wmsutgn&g areﬁna@rz(%epr harder@dipils, warps, fetszid(s, 1

H). The foll es (conpound 4) were prepared in accordance with
schene 1 andc’%ﬁdé gmeﬁ%géd in steps a-c above: 10 1.5 Conpound A5: R = NQ2,

R =Cd, RB=H R4 =

( Dﬁéﬁiﬁr 300 mape é’“fé'“(’*‘g S=f Bragdyatorlagor A6 SR BregBiga soyls7 4 7.6
(m 5 H) 7 Sdfutfittinglagerds, tabilkzifg) ag@nt§5w(edmg~3agen$s Kemuldifyifg agbnts, 6 Conpound
Ae: RL =d sw%zeatgnlrll_lg agents c|>_c|J]or|ng agents flavoring agents, salts for varying the

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

other therapeutically valuable substances, including additional active ingredients

15  other than those of formula |.

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

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

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

example, breast and colon tumors.

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

30
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5- phenyl - 7-chl or o- pyrazol o[ 3, 4] [ 1, 4] benzodi azepine 'H nnr: (DVSO d6, 200
mHz) 7.97 (s, 1 H NH), 7.62 (s, 1 H, 7.35-7.60 (m 5H),

9 Hz, 1H)“Q,0%;§4S(BEIJ:9H2,1H),660(d J = 2 Hz, %ﬁgﬁg%g% ’
Oorrpound A7: R= RR =F, RB=H R4 =H

5-(2-fl uorophenyl) 7-chl oro- pyrazol o[ 3, 4] [ 1, 4] benzodi azepine H nrrr:
(DVMSO-d6, 400 nmHz) 12.10 (s, 1 H NH), 8.01 (s, 1 H, 7.60 (s, 1

, 7.5
0 057 by okl e B o e 5
2%' 2)5 7E chl 2r@arwa mirm{ &id@]I{nistﬂérhEWHmb adjepteneto théhrrthvudu:&lmmamentsmo nHz)

. S,

(d, J =10 macmpwlculw &@se( 3'“ Qﬁnefa*me Cfsﬁ)O(f O%a'f’é'?’)eaﬂ“e{?‘r’ad@'“'%f]a“'é% 4 52 |

H, 6.78 (dig Jduit W tdf =?02K daif agbgaf% Au taoos
VO 00/ 64900 PCT] E@‘o'g%%sg nga‘gm{“gﬁan Y gz;a 'ﬂgs 3 gmng4 = H

5- phenyl 5 pyﬂh@léilYﬂ@mmlpiﬁf%f@ﬁb/cfm@z@ﬂuﬁgoo Mg ik OL(tljl\@:@ e S'?R}éd H’F—Iz) 12. 04

(25 81Hz ’ 7%7:&08?1?}51 gplotﬁq?-n tﬁ% u(;HJ?er ﬁmh’)mai bé%xZeéHed \ﬁvﬁbn ﬂ"_ﬂﬂ)icatgd 22hé gt . é 7:

H)

(dd, J =1, Eaﬂﬁdc@ga)canlbeladm@emoasaaamgm d&SEHOF delwdﬁd dpeess OfforRa = H
5-(2-fluoro (DVSO- d6, 200
mHz) 12. 00 ?g%’l‘{é‘é\' &Kl'hﬁ'&?'l‘?%é fHa%%@Qé%gﬁﬂﬁ%&% mfw 10 7.00-7.32 (m
3H), 6.78 (d, J =6 H, 1 H, 6.64 (t, J =6 , 6.48 (d, J = 6 Hz,
1 H. lllcorrpoundAII:R':F = F R3:H R4:H
5-(2-fl &Brophenyl )-7-fl uoro-pyrazol o[%—af—@?—lﬁﬂ] benzodi azepine 15 'H nnr:
(DVBO'd6, 200 nHrhe E8mpRufds oflie piebentin@ntion, mayibe synthesizéd @ovordidg,to

known techniques, such as for example the general schemes provided above.

The following exampies illustrate preferred methods for synthesizing the

compounds and formulations of the present invention.

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

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

1.1 Compound At: R'=H R®=F,R*=H

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

30 and then poured into 10% sodium bicarbonate solution (aq.). The agueous
mixture was extracted with methylene chloride, and the extracts washed with
water, dried over anhydrous sodium sulfate, filtered and concentrated under
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7.18-7.39 (m 2H), 7.05 (m 1 H), 6.86 (m 1 H, 6.26 (br d, J =8 Hz, 1
H). 1.12 Compound Al2: R = CH3O R2 = Cd, R3 =H R4 =H 954y st2003

5- (2- chl or opR8RYkgnd - Met hoxy- pyrazol of 3, 4] [ 1, 4] benzodi azepi pier/ppidossy N
( DVBO- d6, 200n1—|z)1200(s 1H, NH), 7.35-7.60 (m 5H), 6.81 (d, J8Hzl
H, 6.75 (d, J 8Hz lH), 5.89 (s, 1H) 3.46 (s, 3H). 1.13 Conpound
Al3: P ' = N2, R2: = H R4 =

Gtk Sl %ﬁgi‘?ﬁﬁ%ﬁx{%@%ﬁ%bwomfﬁﬁ%ﬁ@ et ") - o
9 Hz, 1 H, rﬁetﬁénbﬁta%vérm,o oﬂCBnﬁ)dUﬁd Mh[oﬁc&& 2)d 9 Hz, 1H. 1.14
Corrpound Al4:

5- pheny! - 7- ek MERAOMIGHA, 389rra'z‘6) 6?§G4f[111“4‘]"ﬂ)eﬁz“<9d? 85 &pi 8).-4%° (R2blr 64900
25 August 2003 PCT/ EPOO/ 03394 ' H nnr: (DI\/SO d6 400 mHz) 12.18 (s, 1H,
NH), 8.54 (s, 1H, NH), 772(dd J— % 7.64 (s, 1 H, 7.43
(m 5H), 57. 142 ( d,Campoandhh2: 1 7. B = 9 Hz, 1 H), 3.01 (s, 3H).

5 1. 15 Conpound :
5- (2-fl uor Opheny%pcyano pyr ﬁpaf%d %%P?L ljt]n %E%n rgggescnbed ??Or\{r?rf?r
(DVSO- d6, 3@@ompynd 21184 fsr: (DMSONHS, 3@ ﬁ-ﬂ}]zi $ 50 I'NH‘BH) 7.597.66 (ML H),

) 10°3, 15 gl o Pt Bt s = i D >

5- phenyl - 7-ni tro- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne . (DVBO-d6, 400
nHz) 12.19 (s, 1H, NH), 8.96 (s, 1H NH), 8. 03 (d 2,9Hz,1H), 7.62

1 H0 7. 35- 75‘5}9?@,&4) Haacggnmm:qlact ith | to f Conpound Al7:
NOZ R2 = CF3, R3 = H,c_il_rmthylammomethvlene denvatlve:’.

5-(5 t(fI uor onet hyl phenyl )-7-nitro-pyrazol o[ 3,4][1, 4] benzodi azepine 'H
nnr: (DVBO dbg SOQOm&)u&gA&? (g __1511 ﬁdl—ll)m’%;ﬁH(s, 1H, NH), 7.45-7.9 (m

A solution of 0.899 g (3.1 mmol) of thiolactam 2 (R' = Cl, R® = Cl, R* = H),
15 10 mL of dry tetrahydrofuran and 10 mL of dimethylformamide diethyl acetal was

(84,1
2,
H

8
H
J

stirred at room temperature for 2 hours. Volatiles were removed under reduced
pressure leaving a red-orange solid residue. Crystallization from hexane-ethyl
acetate gave 0.716 g of Compound A3 (derivative 3 where R' = Cl, R¥=CI, R* =
H), as a red solid, mp 196-198 °C. H nmr: (DMSO-d6, 400 mHz) 10.21 (s, 1H),

20 7.84 (s, 1H), 7.43-7.56 (m, 4H), 7.32 (dd, J = 3, 9 Hz, 1H), 7.00 (d, J = 9 Hz, 1H),
6.60 (d, J =3 Hz, 1H), 3.27 (s, 6H).

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

1.4 Compound A4: R'=ClR*=CLR*=R*=H
5-(2-chlorophenyl)-7-chloro-pyrazoio[3,4]{1,4]benzodiazepine
To a solution of 0.265 g (0.71 mmo}) in 10 mL of dry methylene chloride
was added ca. 39.8 microliters (1.27 mmole) of anhydrous hydrazine. The
30  mixture was stirred under an argon atmosphefe for 85 min., then taken up in
methylene chloride and washed with water, dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure to give 0.218 g of Compound
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6H), 7.00 (s, 1 H), 6.71 (d, J = 9 Hz, 1 H. 20 1.18 Conpound Al8: R =
CR2CH3, R2 = H R3 =H R4 =H

5- phenyl - 7- rBsehoxy- pyrazol of 3, 4] [ 1, 4] benzodi azepi ne égmﬁa‘iﬁt O de,
300 mHz) 12.15 (s, 1 H, NH), 8.42 (s, 1 H NH), 7.78 (dd, J =

H, 7.62 (s, 1 H, 7.35-7.45 (m 5 H), 7.29 (d, J = 2 Hz, 1H) 693(dJ
9 Hz, 1 H, 3.66 (s, 3H). 25119C0rrpoundA19R:, = H R4

(:DI\H/S dgz ;lotgd(,)r()pheqrjél%gh%rlgog‘i— r@ZO& %‘3%]1)% gﬂ?%ﬁ%ﬁ@%@%{d H nnr:
7. 4-7.955 (msarc'rhpﬁie v?aslﬁfe?eé%rﬁﬂ%h gléhort ﬁea 6f §ifica Qell'ﬁelutu@g ﬁﬂh(eﬂhylhcetﬁHz 1 H) .
30 1.20 Conpound R3 84 =H -21 WO 00/ 64900 25

5-(2-fluor Op‘ﬁﬁﬁﬂz @pﬂ;@,%&?e&(ﬁqﬁﬁz% @ Qmmﬂb[éoék@wqmgﬁemw 1H)H

(DVBO- d6, 30 8
He, 1 H),57.53-18, (ml4|-l)) 717443, 5= 2n9 HZH)H) ﬁ?@(dwﬁ Ha t'},b62$(a4”ﬂ)s 1 H,
6.80 (d, J 8 Hz, 1H), 4.15 (q, J = 6 Hz, 2H), 1.17 (t, J =6 Hz, 3H). 5
1210orrpoundA21R'—H R =, RB=H R4 =H

5- (2-chl oropheny|Th@;@]@m@b@aﬁz@ﬁm@mnm@ ma)plreeared—lnrﬂﬂcoﬂmm 300
mHz) 11.95 (s, , 7.53 (s, 1 H), 7.38-7.48
(m 4H), 7. o%cf('it”?ej aﬁdsawésq'bﬁﬁ?%?%a'&?,(mye': 8Hz, 1 H), 6.61 (t, J = 8

10 Hz, 1 H), 6.34 (d, J 8 Hz, 1H). Example 2: Conversion of Thiolactam 2

to Substltuted Pyrazole 7 1in Ac or danc W|th chepes and 3
10 1.5 Compound A5: C‘-—NOZ, ez_ 35 E{@ !3

5-(2-chIorophenyl)-7—mtro-pyrazolo[3,4][1‘,4]benzodxazepme
'H nmr: (DMSO-d6, 300 mHz) 9.16 (s, 1H, NH), 7.90 (dd, J =2, 8 Hz, 1H), 7.4-
7.6 (m, 5 H), 7.08 {d, J =2 Hz, 1H), 6.75 (d, 4 = 8 Hz, 1H).

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

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

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

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

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

7.56 (s, 1H), 7.52 (d, J = 10 Hz, 1H), 7.48 (d, J = 10 Hz, 1H), 7.19(dd, J =2, 9
30 Hz, 1H), 6.78 (d, J = 9 Hz, TH), 6.27 (d, J = 2 Hz, 1H).
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15 2.1 Conpound Bl: R1 = N2, R2 = d, R3 = 2-pyrrolyl, R4 = H, Schene .2
3-(2-pyrrolyl)-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4][1, 4&@@)%@9@ g&pi ne
A mxture ofy@B.¢89Re@ (3 mmol) of thiolactam2 (R = NO2, R2periproodssee 2-
pyrrolyl, R4 = H), 0.571 g (6 rnnol) of pyrrole-2-carboxal dehyde, 0.383 g
(4.5 m-nol) (Aldrich) of piperidine and 10 nL of di net hoxyet hane was
stirred under 20 a; ion for 2 hours. The m xture was taken up in ethyl

acetate, and washed successively wth 0 1 M sul furi¢c acid, water and then
bri ne, dried'i-%verc"é‘i’i?\?/‘éﬂ‘ggé' sg{‘iiﬁm’_ﬁl'fsltgy‘f% ered and concentrat ed
under reducegjpﬁé@%?:agoloﬁ]@]“,_@}yéhggmﬁ@kbing olefin 5 was isolated by silica
gel chromat ogr aphy

elution with_ hexane/ethyl _acet.at 1)
solid (0.309HpmMEABMILE630CmHZ) 1r’2rp4t€$e1h*é»<¥°7§§%{®p?’-§ Eff:ﬂl")gi?gté‘gg 9)
vas di ssol veg idinG; Bb (&f g fix] 13plelaidls 2841z argl €0 (o U RP1AY (2.2
mmol ) of hydrazi 3@ unéer’ an ‘argon atnosphere. After 20 mn, the mxture
was takers upb.B7 (dd,kyd 1.80d2.dtt8. and washed successively with water and
brine, dried over anhydrous sodiumsulfate, filtered and concentrated under
reduced pressure to give a mxture of dihydropyrazoles 6 (0.296 g). The
mxture 30 of 16 wpempbasdimed iR’ ditdthyF, Rilf dxRde Hnd heated in the

presence of air at 130C for ours,.. cooled. taken up in ethyl acetate,
and washed s¥réz8dapphss i%%é?%o‘ﬁ@@@é“é%‘%%%ﬂg? 2003 PCT/ EP00/ 03394 wi t h
wat er and t hgpnhi (BSOS, 280 itel) 1860 (, el NNE 7. 200wy d H)LE.32a066 ms8Hj,at e,
filtered and concentrated under reduced pressuyre. %E‘F qmd cg, CP_ ound B1,
7 was pulf f i 280tK32(m, ), §l6 @h#c’ﬂﬁf’@gﬂﬁgtﬁ/&ﬁ’iwfﬁ 2 $dBfed Bt yl
acetate 251@;)“_(9:? " Hnm: (DMSO d6, 300 mHz) 12.12 (s, -1 H, NH), 10.39

9. (s

(s, 1 H NH, , 1 H NH, 7.96 (dd, J =2, 8 H,, 1 H, 7.4-7.65 (m
4H), 7.15 (d, J =2 Hz, 1 H), 6.90 (s, 1H), 6.79 (d, J =8 Hz, 1 H), 6.48

(s, 1 H, 6. ( = 1 1 _2= 7200 ndBgs Ry = N2, R2 = d, R3 =
et e o i sdreedyREmt T < REDRPREA _
5-{2-fiuorophenyl)-7-fluoro-pyrazolo[3,4][1,4}benzodiazepine
15 'H nmr (DMSO-d6, 200 mHz) 12.10 (s, 1H, NH), 7.85 (s, 1H), 7.4-7.7 {m, 3H),

7.18-7.39 (m, 2H), 7.05 (m, 1H), 6.86 (m, 1H), 6.26 (br d, J = 8 Hz, 1H).

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

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

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

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

1.14 Compound A14: R'=CHsSOz, R®=H,R*=H, R*=H
5-phenyl-7-methanesulfonyi-pyrazolo[3,4][ 1 ,4]benzodiazepine
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10 3-carboet hoxy-5-(2-chl orophenyl)-7-nitro-pyrazol o(3,4][1, 4]

benzodi azepine A m xture of 5.0 g (15.1 mmol) of thiolactamzaf, :ngﬁpz; R2
=d), 6 n éGO%soI ution of ethyl glyoxylate in tol ugggg %33_ (31

f
mol ) of di“é‘gg%%gycl oundecane and 100 nL of di nmet hoxyethane was stirred
under an argon atnosphere for 30 mnutes at roomtenperature. The m xture
was 15 acidified with 0.005 M H2SO4, extracted with ethyl acetate. The

conbi ned extracts were dried over anhyd sodi e j)tered, and
concentrate H'Hﬁﬁépwﬁgaﬁ@eﬁo%Fﬁg%G?éaq¥ﬁé$§ﬁab%ﬂ%§G%iFi%ﬂ&bgj%gb ihéd as a
m xture of digas} efROTRUs(PHP7A3 RY s@f{klr._@a(@,el =ChHRIMRHY.O7.00 1, [ 2loudz,on

w t h hexane- et hy acet ate 60140)." 20 m xture of 4.7 g (10.8 mmol ) of

al dol adductiH), 8¥Xldsndld)-above, 100 mL  of pyridine and 6.9 nmL (54.4 nmmol)
of chiorotrinethylsilane was stirred for 10 mnutes at roomtenperature

and then heated at 120 C for 1.51 hours. The s m xture was cool ed, taken up
in 1L of ethys arhpbendddSnashed ChyEéesEiRekyl, B =t h water and bri ne,

and the ethy etate | r.dried_o h . ium sulfate. After
filtration %@ﬁ%ﬁBﬁ%@ﬁ%ﬁ%@%\f‘sﬁﬁ@s‘ﬁﬂn‘ﬁgé’%?é%%g* pressure, the crude
resi due was 'H hiereM3brasygbo aitz) da. 194k, 1i¢) M), 863 e, HH) el F-59 sy liHcet at e
(1:1), to give 4.3 f olefin 5. tio f_4. 0 in 5,

obt ai ned ath‘é‘,i‘T’%(rg'l%'l}r%‘%%‘S[}dF‘e ﬁﬁgr'ﬁﬁéﬁkﬁdé E\ﬁ&éz’s rggg ()\‘W bﬁ‘so 68 mL
(21.6 mmol) of anhydrous hydrazi ne -23 25 August 2003 WD 00/ 64900

PCT/ EPOO/ 03394 for 30 min. The njxture _was then partitioned between water,
and t he Wquebt® GompeurdAifet 8 wWNQe B erfi.df o Lﬁ’an“eH The conbi ned
extracts werge Lad r @lﬂ% } date, filtered and
concentrate Bﬂ%}%‘?%@gﬁfgr pr g?ﬁ??%%ﬂ%@?ﬁ‘due whi ch cont ai ned a
mixture of dirhpuirdPpMSeite 406 MHRAS 2didsisol MeliH).iB.86 6 1. Njfl), 8.03 (dd, J =

di-met hyl sul foxiyde (@97 B8 oh)25.3530s frn! Bhif, BRPLILG BOhgl 1 For 3

15 1.17 Compound A17: R'=NO, R*=CF3; R*=H,R*=H
5-(2-triflucromethylphenyl)-7-nitro-pyrazolo[3,4]{ 1,4]benzodiazepine
'H nmr: (DMSO-d6, 300 mHz) 12.12 (s, 1H, NH), 9.18 (s, 1H, NH), 7.45-7.8 (m,
6H), 7.00 (s, 1H), 6.71 (d, J = 9 Hz, 1H).

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

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

1.20 Compound A20: R'=CO.Et, R*=F, R*=H,R*=H
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hours. The reaction m xture was cool ed, taken up in ethyl acetate and

washed w th water. The organic | ayer was dried over anhydrg ngg
sul fate, fil+{eredso@nd concentrated under reduced pressure. i?‘.eém BCt was

i solated by silica gel chromatography, eluting with hexane-ethyl acetate
(40/60) to give 0.580 g of 10 Conmpound B2 (R = N02 R2 = d, R3 = CO2Et,
R4 = H. 1 Hnnr: (DVSO-d6, 400 nHz) 13.33 (s;. 9.15 (s, 1 H, 8.02

(. 5" o 1 @ifgroptifnyy 7 edmbeitiod oy slioy 3741%185%23@"#9*“% "5 %18 The
fol | owi ng pyHamot:dBMSED OB PBOMINHZ)\ie2. 08 5. e Mid), |815&(&dﬂ'ﬂehﬂd)a7v6&(d Jschene 2
ar(?écﬁzngegﬁi ], 2BOYE 11, 3.0 PREHEY 187 5 N on) 7 12 B B0 S R T

3- et hyl - 5- (28 ¢11, aHREhERY, \-= 6H, raHPW Bz (1] OEF Kk 3H¥] benzodi azepine 20 ' H
nnr: (DMBO d6, 300 mHz) 11.85 (s, 1 H, NH), 9.04 (s, 1 H NH), 7.83 (dd, J
9 H, 1 H, 7.39-7.52 (m 4H), 7.05 (d, J =2 Hz, 1 H), 6.69 (d, J =

2,
Hz, 1 H), 1.319%dripodhd A23: 4 GPINQURA-RY; RRL 1, NCRH R2 = O, R3 = CH2GHB,
= H( Schene %

et hyl - 5- (ﬁ-@w%!p@phenxl) -pyrazaiof3.41[pyilasercsiiazepine | 4] benzodi azepine ' H

) (g'VEZO d‘% F@P({gi@? 933 %@(%rr(ﬁ%_ﬁl (Q'Hm) %&55(5(,5{th7 By (%WH)GT?H sg de J
Hz, 1H), ZBEHA8 dme4) 109 2, = 8. @51 ), 6.F&{d7J HzBH:aH)H) §c612(t51

gaggg;mg 5 H%%o%égﬁpgﬁépﬁowmzmzph R4 = H (Scherre 2) -24 25

3-(2~pheny|¢thy|) 5- (2-chl or ophenyl ) -7-ni-tro- pyrazolo[3,4][1,4]
Ra)nzoc;l gge(p:jge 1 né §BE§} §6l 200 m—sz)T!ll Sy 1 Iflxb 't\ll - 9.0? (:88 ﬁzH
1 H) 2.82 (m 2H), jgy_ _at:_!@le'?gQ)Accor ance with Schemes 2 an ’ ;

15 21 CompoundB1: R'=NO, R®=Cl, R®=2-pyrolyl, R® = H; Scheme 2
3-(2-pyrrolyl}-5-(2-chlorophenyl}-7-nitro-pyrazolo[3,4]{1,4]Jbenzodiazepine
A mixture of 0.995 g (3 mmol) of thiolactam 2 (R" = NO,, R®=Cl, R® = 2-
pyrrolyl, R* = H), 0.571 g (6 mmol) of pyrrole-2-carboxaldehyde, 0.383 g (4.5
m 0l) {Aldrich) of piperidine and 10 mL of dimethoxyethane was stirred under

oou:w;umu
3 0

20 a:3onfor 2 hours. The mixture was taken up in ethyl acetate, and washed
successively with 0.1 M sulfuric acid, water and then brine, dried over anhydrous
sodium sulfate, filtered and concentrated under reduced pressure. The
corresponding olefin 5 was isolated by silica gel chromatography (elution with
hexane/ethyi acetate (1:1)) as a red solid {0.309 g) and used directly in the next

25 step. Olefin 5 (0.309 g) was dissolved in 6 mL of dimethyl sulfoxide and reacted
with 72.5 mg (2.2 mmol) of hydrazine under an argon atmosphere. After 20 min,
‘the mixture was taken up in ethyl acetate and washed successively with water
and brihé, dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure to give a mixture of dihydropyrazoles 6 (0.296 g). The mixture

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

130°C for 2 hours, cooled, taken up in ethyl acetate, and wash_ed successively
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5 2.6 Conpound B6: RL = N2, R = d, R3 =i-Pr, RA = H (Schene 2)
3-(1-net hyl et hyl ) -5-(2-chl orophenyl) 7-nitro- pyrazol o[ 3,4][ liqust 200
benzodi aze 0 95-4 nnr: (DVBO-d6, 300 mHz) 11. 90 (s, 1 H, ﬁégﬂj 2?
H NH), 7.8 ?é?f J =2, 9H, 1H, 7.85-7.55(m 4H), 7.04 (d,
| H, 6.74 (d, J =9 Hz, 1 H, 10 2.86 (sept, J =9 Hz, 1 H) 1 14 (d, J
g Hz, h6:—|) E;ff:orrpougd B|7) R =Gy R =F, R3 = CH3 R4 = H (Scherre 2)
nmet hy uor opheny pyrazol o[ 3, 4 4) benzo i ne-7-¢ onltrlle
o (DB RS 0B RIS, BBe eatredivadifed Bvaey e Sy S3ielg
15 7. ?@eﬁe@ar&f’&onc@nyrgtécﬂunderreau&'gd prlesbl)ire 6i'ﬂe'Lplﬁ:f&lucﬂfCid)npoZmﬂ’B'[(S 3H).
28C0rrpoun R4 = H (Schenpe
3- (pheny| mdtwgs purfied by sifica gepefvayiatography keéutpgrr with heranerpthy! éﬂef te
benzod| aze%Sp%)lH nnr: (DVBO-d6, 300 mHz) 12.08 (s, 1 H, NH) 9.08 (s, 1
H, 7.85 ( =9 Hz, 20 1 H), 7.40-7.56 (m 4H), 7.16-7 é Q706
(br s, 3 H'H end DMEO-d6= 390Hzi—iz)112—|)2(s 3H; NH)s 1089 (s, 2H9Nd)n€b Gkrel 1HS: =

CO2Et , 4
3- et hyI SN@JF:E%oﬂdgpﬂe‘n%/% ?ﬂ)sz eﬂgsjgnpf}ﬁ z7ol13[(§ 4]'[21 ﬁJ I_B’en'zoéisl'azepi ne
25 1 H nnr :1H{)DbBO-(E6S -—:ﬁ)aznﬂa), 6lds &4, 1y, s 2k, J& 3Tz, (1¢). 1 H), 7.59 (dd, J =
2, 9 H, 1H, 7.39-7.51 (m 2H, 7.16-7.31 (m 2H), 7.09 (s, 1 H), 6.74
(d, J =9 Hz, 1 H, 408. (9. ,.J =7 Hz, 2H), 2.04 (s, 3H), 1.12 (t, J =
7 Hz, 3H). 2910 6uRd B3: R' RNG;, HPZ CIRR®= CDLERR'= B; Sdndvks spyr azol yl ,
R4 =H 30 (Scheme 2) -25 WO 00/ 64900 25 August 2{45)3 PCT/ EP00/ 03394
g (4- geltOhy|Epyara@@thosy@r()lcaﬂte@p&lﬁnwaﬂprnﬁﬁwywlq{\?’ PeRzeiazeping [ 1, 4
enzodi azepi ne 11__ 22
A H?H.E}H%rg SR8 5. ST B thicdadBm(8 (R1= No,; B2 2, $ml H) .

of a 50% solution of ethyt glyoxylate in toluene, 4.5 mL (31 mmol) of

IIEI—‘

diazabicycioundecane and 100 mi. of dimethoxyethane was stirred under an
argon atmosphere for 30 minutes at room temperature. The mixiure was

15 acidified with 0.005 M H>SOy4, extracted with ethyl acetate. The combined
extracts were dried over anhydrous sodium sulfate, filtered, and concentrated
under reduced pressure. The aldol adduct 8 was obtained as a mixture of
diastereomers (5.6 g) by silica gel chromatography (elution with hexane-ethyl
acetate 60/40).

A mixture of 4.7 g (10.8 mmol) of aldol adduct 8 obtained above, 100 mL

of pyridine and 6.9 mL {54.4 mmol) of chlorotrimethylsilane was stirred for 10
minutes at room temperature and then heated at 120 °C for 1.5 hours. The
mixture was cooled, taken up in 1 L of ethy! acetate and washed successively

25  with water and brine, and the ethyl acetate layer dried over anhydrous sodium
sulfate. After filtration and evaporation of volatiles under reduced pressure, the
crude residue was filtered through silica gel, eluting with hexane-ethyl acetate
(1:1), to give 4.3 g of olefin 5.

30 - A solution of 4.3 g of olefin 5, obtained above, in 210 mL of
dichloromethane, was stirred with 0.68 mL (21.6 mmol} of anhydrous hydrazine
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Schene
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Jodi aep RONGOURSAAM FARRe SIARHADR conRRAE] Snisseiredposswe. oy 1

di azepi
7.2-7.6

npound Bl13: R
(1-thi a2ol yﬁo)ml;ﬂ( QUWPWBM%FI?G neatad - 1|§9r 'Glt'a‘f gregpnae af air for 3
n

odi azepi

88-7.92 (

lH)
4-

5 3H). 2.11 Compound Bll: R = N R2 = O, BBATgikZ0bP
)0 00/64900 PCT/EP00/03394

(2- net hyl pr opyI ) -5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4] [ 1, 4]
nzodi azep| ne 'Hnnr: (DVBO d6, 400 nHz) 11.91 (s, 1H), 9.06 (s lH)

:2 9 H, 101 H), 7.4-7.56 (m 4H), 7.08 (d, J =

1H, 7.42-7.6 (m 5H), 7.12 (s, 1 H, 6.81 (d, J = 8 Hz,

r,

1

R4

= 1§ ilmi e P by hrimerbig @%aé%( dngghe ﬂé é%éps »

Phase extracted with dichioromethane. The combined extracts were dried over

(The r@kﬂjue \Zhi@ﬁ c(:vhfatﬁed 3 nkﬂﬁur@oﬁ@hﬁﬂ#op?razol@s 6zwaid didsoivedlia
1-thi az = H (Schene _ 3)

%gﬁ F‘I‘Meac?%%@e wal Q:om'éﬂ% talén(?% if %thgi-?éatate%rﬁjlwﬁhec}
avithowditdr. The-oggarig |ayer wgs deisd @v&mmwm suﬁate—ft!mgd

3 (ar1 m dazoP oGt Sl sTah S ety Too pistst s ppliag by sifoa

20
H,

benzodi azep| el chrohiawgrapnﬂl‘ﬁ@lr@wltmﬁ@xmﬁethwac%at(eir}wﬁm—t)o ghi203B0(gpf 1 H),

9. 07

(s

b Seophpgind S8 g NG BBy g Jlogde f Ly L B 740199

- 26 V\D 00/ 6499@1&2{5 (M@HGZ@@@mF&G}'ﬁ/SE?Q(H 83118 (4,5 HEoBmRYde B2, SRz, =

R2

=d, R3

15

20

2=
Lh

30

= ra R4 = H Sche
16, PUSIPOL Vi 4l 718 STPSTE 1), 6.8 (0, = 9 Hz, 1H), 4.25 (g, J =

7 Hz, 2H), 1,27 (¢, J = 7 Hz, 3H).

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

scheme 2 or 3 as described above:

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

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

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

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

25 Compound BS: R'=NO,, R®=Cl, R® = CH,.CHoPh, R* = H (Scheme
2)
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3-(2-pyrazol yi)-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4] [ 1, 4]
geggo?l azepi ne H nm(d(DIVISO dé, 300 nHz) 13.11 (s, 1 , 122§§U%%6f§|)

: S, 5J = 9 Hz, 1 , 1.76 : 1

4, 7.11 (wofz’ﬁij%%"a 78 (d, J =9 He. T)H), 6.5(98(3, 1 H);C%% o

Bl6: R = N2, RR =d, R3 = 3- pyrazol yl, R& = H (Scheme 2) 10

3-(3- pyrazolyl) 5 (2- chlorophenyl) 7-nitro-pyrazol o[ 3,4][1, 4]

benzodi azepine 'H nnr: (DMSO d6, 30Q nHz) H)b é

9.13 (s, 1 Hr(2-pheoyleByds- (Ehf—hImqphewlhbnwoawﬁﬂbéﬁﬁ 4t f@z?@azﬁ' , 6 78
(Rg Y . ?SH?E ﬁnﬁ)(ogs@d&%m%% BiLds (R1HENND 08%s, AHINHRT 82 (@d( ¥e) CH2Me,
3- (1- et hy| 2, @pklz) 1), COTAE GRHO) 6.70 (dhidk 8 Hzy il b 3-8 a2y, 2464 (m,
benzodi azepléj_?)z H nnr: (DI\/SOdG 300 nmHz) 11.90 (s, 1 H), 9.04 (s 1H,
785(de 9 Hz, 1 H, 7.38-7.55 (m 4H), 7.05 (d, J = 2Hz, 1 H),
6.72 (d, = 1H),265(m 1H, 1.52 (m 2H), 1.13 (d, J = 7 Hz,

A %47? gt%ggh;% urct Be: 20 B RoSHo KeBLSs, Be F1MeShefe sy O B =
3-net hyl - 5- - :
3 I >[l)|vrso gjﬁ%%h%{;%ys 12 ZhlBﬁiph@ﬁM} D—Yﬁtﬁtﬁ@ﬁrﬁié%{@]{fé]ﬂ ,g]btgheodxadezngpl ge_
2,9 nmw@Mﬁ -g46.-309 'F|E*Z) 111 QP(SEJ eN'Z')d ) H)’f"éf‘( g 86 (d, J
ﬁHZ’ 1 H)Q%QQSH% 4!4?4(7535%5 (R 49, 194 8H) = 234 IHPoepaad BEHzRH; O, R2
3- net hyl 106- gh8aysert, dh#%H% pib, ?zb‘}(s{,g,ﬁ? Hz, Gfbenzodi azepl ne ' Hnn:
(DVBO: d6, 400 nmHz) 11.85 (s, 1 H), 7.90 (s, 1 H, 7.46-7.52 (m 2H), .30
7.39-7.44 (m 3H), 7.29 (dd, J =2 9 H, 1 692(d J=9 H, 1H),
6.62 (d, J =2.72HzCompdundBI6 (R’ =8¢Bw RZ2F, E’S—A@Umﬁ 28aSchemerd) 64900

PCT/ EPOO/ 033§ v; methyl-5-(2-flucrophenyl)-pyrazolo[3,4]{1,4lbenzodiazepine-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).

6 Compound

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

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

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

3.71 (s, 2H).

2.9 Compound BS: R'=CO:Et R’ =F, R’ =CHj R'=H (Scheme 2)
3-methyl-5-(2-fluorophenyl)-7-carboethoxy-pyrazolof3,4][1,4] benzodiazepine

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

2.10 Compound B10: R'=NO,, R?=Cl, R’ = 5-(4-Me)-pyrazoly, R*=H
30 (Scheme 2}
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2.20 Conpound B20: R =C, RR =d, R3 =CH3, R4 = H (Schenme 2)

3-met hyl - 5- (2- chl orophenyl ) - 7-chl or o- pyrazol o 3, 4] [ 1, 4] benzod| Boge ' H
nnr : (DNBOdQvogh%Q%m—iz) 11.78 (s, 1 H), 7.95 (s, 1 H), 7.38-p¢& m394ll—l) 5
7.17 (dd, J = 2, Hz, 1 H, 6.75 (d, J=9Hz,1H),6.22(d,J= 1
H, 2.03 (s, 3H) 22160rrpound821R‘=H,R2=F,R3=CHB,R4=H
(Scherre 2) 3-methyl-5-(2-fluorophenyl)-pyrazol o[ 3,4][1, 4] benzodi azepi ne 10

- '"H DVSQ d6, 300 nHz 6-7.52

2H) nm? 84 7338 Tﬁ\ﬁqu)am@ %33}5((3 éhjémpﬁgﬁ&‘) ;1“%’ F’Véazé%b%t“]ﬁ = 8 Hz, (T H,
6.50 (d, J —b%nzd)'(’ﬂaz i, 2.07 (s, 3H). 2.22 Conpound B22: R =F, R2 = H
R3 = CH3, R4.= H (S
5~ et hyl - 5- pREMYRE ﬁms@oqa;r»ewﬂabq§84f[thpb%ﬁnmraz%aﬁr@rsme %
DVSO-d6, 30 817467,
(7 O Qd"{ghl#li @7%(?& 5#)97?013‘{53 11—I)|'Q581 (g §= 8555 ﬁﬁpjﬁb‘é{s
H, 6.41 éddSH)J = 3, 10 Hz 1 H, 2.14 (s, 3H) 20 2 23 Conpound B23: R
N2, R2 = d, R3 = phenyl, R4 = H (Schene 2)
3- phenyl - 5- (2 chl orophenyl) 7-nitro- pyrazol o[ 3,4][1, 4] benzodl azepine 'H
nnr: (DVBO d@.1#0CompountiBBE (R’ =INE), R9=13, Bé THJPT, R*S5H( @bheme:az 9

E)'ZZ fls. E')s (5, s(lnqé@vlp&opvﬁsz- %ﬁ%@zﬁaﬁt@mﬁaﬁ%ﬂ%éﬁ ‘%ﬁé‘ °H?ZEPB R3

g pr opy: R?Z’F! ﬁrll‘?r( &whscned@hoo mHz) 11.91 (s 1r||) [9306 (s, 1"2]% 87 (dd, J = 2, S Hz,
pr opy chloro ny -nitro-pyrazolo enzodl aze
oor P NEE UG8 T, B98I T REE: o e () FS TR, B S Bk 1y
H, 7.41-7. 537[@@2%&%aanOﬁzirﬂz,laHz')zo.s@A)E?J@H% 8 Hz, .1 H), 2.38 (t, 3
8 Hz, 2H), ='8,"7 bz, 2H) . 0.88 (t, J = 7 Hz, 3H). -28 WO
00/ 64900 25 August 2003

2.12 Compound B12: R'=NO,, R®=Cl, B* = CFs, R*=H (Scheme 3)

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

15 'H nmr: (CDClz+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).

H

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

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

25 214 Compound B14: R'=NO,, R®=Cl, R® = 4-imidazolyl, R* = H
{Scheme 2)
3-(4-imidazolyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4](1,4] benzodiazepine
"H nmr: (DMSO-ds, 400 mHz) 12.33 (s, 1H), 12.29 (s, 1H), 9.07 (s, 1H), 7.90
(dd, J =2, 9 Hz, 1H), 7.76 (s, 1H), 7.44-7.63 (m, 4H), 7.35 (s, 1H), 7.11 (d,J = 2
30 Hgz, 1H),6.78 (d, J =9 Hz, 1H). |
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PCT/ EPOO/ 03394 2. 25 Compound B25: R = N2, R2 = d, R3 = cyclopropyl, R4
H (Scheme 2)

3 cycl opropé! g%&g%cht orophenyl ) -7-nitro-pyrazol of 3,

111, 4 SAU? té,%%?f)l ne

4

"H nnr 00 nHz) 11.72 (s, 1 H, 9.05 (s, 1 H),

9 Hz, 51H) 7.41-7.55 (m 4H), 7.08 (d, J = 2Hz, 1H),672(d J=
Hz, 1 H, 1.79 (p, J 7 H, 1H),088(d J =7 H, 4H).226C0rrpound
B26: R = F, F2 =F, R3=CH3, R4 = H ma%) .

3- et hyl - 5- (2151 (@ewphungIB1sz. fRJaUOpyRaf loR3=4-pyrazpivhdh 7ol PEMse 10
Honnr:©(DVMBQyd6, 300 mtz) 11.82 (s, 1 H), 7.76 (s, 1 H), 7.41-7.58 (m 2H),

7.18-7.35 (k) 2H), 7.05 (dt, J =3 9 Hz, 1 H), 6.84 (dd, J = 6, 9 Hz, 1
), 6. 25_(dd-(2-pyrazdly- -{Zchlaraghengl)}aBnitre;py8agalol3. 417 Abhrsodiezepine R =

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

B28: R HJE@HzHH)R??E(@rBH)msg-ﬂ-BQBnhernw (s, 1H) 678(d J =9 Hz,

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

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

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

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

SR e Ot Bmroiheda o mfd) Tamdts, e 2o BEAHIDadb . 119, 7.89;

Conpound 8318 OR (r\@B)), R26F,.6RBnCBH), RASKS, (HichaiBe(dR) = 2¢#1z23HAUgust 2003

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

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

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

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

3-net hyl -

(s, 3H).
3- net hyl

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

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

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

3-net hyl -

(DVEO.ds, 208 R HHESS LR e I LR

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

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

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

car bonyl :
CON( - CH2

=Br, R2=H

H
3H). 10
6.91

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

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

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

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

T ™ ORISR0 B A B8 PR TR A AR I S Lo

-30 25 Augusy, 0"41@%0 MD@QléfF@QQ PCTg BROVHD IR (1A WHH)UBISQI‘(dOJI =igdo by

Rl =1 to RL = CONRR 3.1 Compound O :
CH2- UZGMMHS@'*FF RB3=H R4 =

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

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

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

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

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

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

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

9 Hz, 1H).

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

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

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

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

30 1.54 (tq, J =8, 7 Hz, 2H), 0.88 (1, J = 7 Hz, 3H).
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H 5 5-(2-fluorophenyl)-7-norpholinyl carbonyl - pyrazol o[ 3, 41[ 1, 4]

benzodi azepi ne A m'xture of 0.0712 g (0.17 mmol ) of pyrazol g5 A,4R 2803, R2
= F, R3-H(£€ 50 0.0082 g (0.0012 mmwol ) of bis tri pheayEy oY ne
pal | adi um dl'% P%??c?e catalyst, 1 nL of norpholine was stirred and heated
(75 C wunder an atnosphere of carbon nonoxide for 90 m nutes. The m xture
was cool ed, and 10 then purified by chromatography on reverse phase silica

gel (gradient elution wth vvater acet ni Le) 0 rrpound
& (bt azol 826 wikerapeurd BaSHR CHib oG eHpera st B2 Rotaermg, P2

i H nn (Dlvg d6, 300 nHz) 1205(5 lH NH) 818(5 1H NH) 759(s
1H), 7.4-7°5 (m 2H), 7.18-7.35 (m_3H) q[é, H, 3.25 (m
8H). 15 The ﬁ@dapmpg-se(ﬂfpblomemké? lmtr@wa{raé@i Fl%ib‘l}?@ﬂﬁ%a%?%%ve 3.2

Co d 021

N-Enz)oﬁgdr oxy )(Wl’uor oph yT Y, ragg)? b%é@‘ﬁl—ﬁ riaz (%%ndzogl gzl-(lazl ne 7-
20 car boganit 14111 NES (m( BVB(Y 086, (dsmezﬁaz)mm D%(ctsl a , TN 1.7 1
H NH), 8.16 1 1 ,757 1 747.5
(m |2_DH), 7. ¥4z, H’j‘)(ﬁrsssz ;1!%4?‘5 6 89 (gl) J=09 |(4§ 1 I|:|)|) 4.63
(m 1 H OH, 3.40 (m 2H), 3.18 (m 2H) '25'3.3 Conpound C3' Rl =

CON( CH2CH2OH) 2 R4 = H N

N s (2- h%%&y&WP?UBd(ﬁzﬁl ubt d'pﬁe‘%&yff Byr e & 5 (§ehpme 2

benzodi aze Jr & ®eni-Bdi ild (s, 1 H,
R e o 5.5 (a1
6.80 (d,10] =Honmz (DM —dEBSS@r(IEIZ) 11ﬂ,°-(8-41fé57(7'ﬁl(8 %vi 165 (Mg2Bh (m gH) .
-31 WO 00/ 64900 25, AoMis), 268, FCH B/ 33844 (dd, = 6, 9 Hz, 1H), 6.25 (ad,

J =3, 9 Hz, 1H), 2.08 (s, 3H).

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

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

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

'H nmr: (DMSO-d6, 300 mHz) 11.78 (s, 1H)., 7.66 (s, 1H), 7.47 (m, 2H), 7.39 (m,
20  3H),7.20 (dt, J = 1, 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 Albenzodiazepine

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

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

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

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

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

i tered,  anavegnkest PhoBahEREPoiEatafdbRl ety ARogRogoRle 77 0 o

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

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

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

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

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

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

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

R3 =i-Pr,

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

6

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

am no ' conpourgigiet 1-5 th@-I—@deyrathdﬁ%M agtb&fzatitddephte i n Schene 4 supra)

-32 WO 00/ 64900 2 ust. 2003
QH nmr: %O 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).

(
1
f
5.
{

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

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

carbonitrile.

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

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

30 these transformations are further exemplified below.
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PCT/ EPO0O/ 03394 3.7 Conpound C7: R' = NHAc, R = d, R3 =CH3, R4 = H

N-(3-met hyl - 5- (2- chl or ophenyl ) - 25 August 2003
yrazol o[ 3, 4l “fﬁ]qgﬁnzodl azepin- 7 yl)-acetam de A suspensi onp@ifierbosi28s g (1
mmol ) of pyrazole 7 (Rl = NH2, R2 = O, R3=CI-13,Ra=H)|n20rrLof
di chl oronet hane was reacted with 0.112 g (1.1 mmol) 5 of acetic anhydride
under an inert atnosphere at roomterrperature for 2 hours. The m xture was

then diluted with ethyl acetaje and wa I_y » water and
brine. The aqueofls SHRESHIEIQRPE! %&1?\&8‘?@6" ﬁﬁ iy"'l’ ale "tand the

conbi ned extracts dried over anhydrous sodiumsulfate, filter ed and
concentrated under reduced pressure. The product was |sol a;z cha gel

10 chr omat og:hph@ospeund Cii t hRhexGRMEiHaHAPS  HeeHr 37 70 '0 175 g
of Corrpounﬂad " Hnnr: (DVBO-d6, 300 nHz) 11.71 (s 1H, 9 56 (s, 1 H,

7.56 (s 7.38-7.57 (m 5H), 6.67 (d, J = 8 1 H, 6.57 (d, J =2

Hz, 1 H .5 2. Q@-ﬂ&roﬂhény!)ﬂ?-&ﬁarpbohr@lﬂ)arbmﬁﬂ meazrodﬂ[%\}m:ﬁb@aﬁ%mn%re

B orpond e o Kbl R s BRALS (€ Terima i f@RNES th' LML R e Ao 3.8
N- ( 3- net hél -5 Zr@m:_l glpi/g@'n@'h)mg%gamﬂtdbﬁﬂﬂli)ﬂo%mmmwdmsgﬁmwml) 2- -
ropenam de ' .
E)s " H, 7. C@iﬁ'}(ﬁw mijot-merphgling wag st wpedﬁ’ii%fl‘e)&gﬁ (%%k&hiiﬁdereargl (d, J = 9
Hz, 1 H), 6. aﬁ%oé@hen& o‘fcarddh ménbﬁlde & AP niivGtes ] T‘ﬁelﬁlxtulBWa\E cobldtl), ané. 08
(dd, J = 2, J =2, 10 H, r&q 05, (s, 3H.
3.9 mm&ndhmpumeébmgmramyoncﬁvew Phaéﬁ:?'“oﬂzﬂd adient eiutio

N- ( 3- et hyl \ﬁtr(ﬁ%{é? ggéﬁﬂﬁﬁg %Ig%][oa%@é %3 émri’d Oens élé%ﬁer&rvh)-

met hanesul f onam mml) of pyrazole 7 (R =
NH2, R2 = CICOR(&CHQH&OG%GH;I—))B G B2 glﬂ,lF{an)) of

4- i et hyl an, NORYT b5 AN08 iz X2.08%, 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 foliowing compounds were prepared using metho_d A above:

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

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

25 33 Compound C3: R'=CON(CH;CH:OH);, R°=F, R®=H,R'=H
N, N-bis-(2-hydroxyethyi)-5-(2-fluorophenyl)-pyrazolo[3,4]{1.4] benzodiazepine-7-
carboxamide
*H nmr: (DMSO0-d6, 300 mHz) 12.10 (s, 1H, NH), 8.11 (s, 1H, NH), 7.59 (s, 1H)},
7.4-7.52 (m, 2H), 7.15-7.3 (m, 3H), 6.80 (d, J = 9 Hz, 1H), 6.58 (s, 1H), 4.65 (m,
30 2H, OH), 3.30 (m, 8H).
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25 August 2003 WO 00/64900 PCT/ EPOO/ 03394 tetrahydrofuran was stirred
under an inert atnosphere at roomtenperature for 2 hours. 2@']5\9 i %hgs € was
diluted w tRyghfl¥dsepcet ate and washed successively with ?ivés J?ne
with reextraction of the aqueous phases with ethyl acet ate The conbi ned
ethyl acetate extracts were dried over anhydrous sodiumsulfate, 5 filtered
and concentrated under reduced pressure. The product was isolated by

silica get chro ogr aph h he.xan té (10/90) to give
0.244 g of Conp Hegye ¥89r°32b?g"t7° gring] | tﬂ&c‘ﬁ%ﬂ d, R3 = CH3,
RA = H) (recrystailization fromethyl acetate) np 196-198 C " H nnr:

(DVBO- d6, 300 nHz) 11.74 1 9.12 s . . 1 H, 7.36-7.46
10 (m 4H) 34 94 Qmposm( : 8 Q P:ﬂHH)RiEGIéq C"é élgﬂ'f-lz H) , 6.31 (d,

J = 2 Hz, 7 7Oa'§n . é?3 (I)2Et to
R = cone eyt %oﬁ*%é’ﬁ’f?”bc{'% e 4]ﬁm%%hm'§z " H

5- ( 2- chl 6rophenyIA salutipn ob O3 @ (b5 5 [ranal) PLpwesele 7ol aBk.fd- ?scéaﬁ boxam de
015g(031qnﬁ:54) ra R4 =

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

\(/vher ei ntR'II adtsoé?ot nd@%}ratéa u?cgﬁlred@at‘d-ﬁrt esRéfeqo@ve @S?ﬁg&%bompdmdmo C12 oc
recrystallization frome acet a

( br sy 10H) (am!rzgdenvatyeavvh%relfrpgf 't@ Ny |_Cte! R = CgthE ?ﬂﬁ g?%
7.45-7.61 (mg 4H), 7.21 (s, 1 H, 7.08 (s, 1 H, 6.75 (d, J = 8Hz,

The fol |l ow ng “conpounds-were prepared anal ogousl¥ t o Compound C10 515| ng
Met hod D abovenm@DMSO-ds, 300 mHz) 11.62 (s, 1H), 7.38-7.47 (m, 4H), 7.07 (s, s, 1H),

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 foltowing compounds were prepared using method B above:

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

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

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

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

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

30 defined in Scheme 4 supra)
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3.11 Compound Cl1: R =N02, Rz = O, R3 = CONMe2, R4 = H -34 WD 00/ 64400 25
August 2003 PCT/ EP00/ 03394 N, 25 August 2003

N- di et hyl - v&{f?oggg;egrophenyl) 7-nitro-pyrazolo[ 3,4][1,4] bep aeighe- 3-
carboxamde' DMSO-d6, 300 nHz) 12.65 (s, 1 H), 9.18 (s, 1 H), 9

7.
(d, J =9 H 741755(m4H) 7.08 (s, 1 H, 6.75 (d, J = 9 Hz,
H),301(s 3H) 288(s 3H). 5 3.12 Conpound Cl2: R =N02, R2 = O, R3
CONHNHRi =

N- ani no- 5- (238hl dremnonnd C7: rﬁt"ré\'%‘? Bt Gt ?4]?5‘3;1 behb odi azepi ne- 3-

b d iy 2 th: 8.58
??r 3xitm5 I(:z N"('SQ‘HE hy{,%@@hgl r%}@l)?j&hzdla{aﬂﬂ[i(zﬁbedzoﬂ)azeﬁm yij-mcetbniifie

7,62 4
7.09 (d, J =2 HzA SUspgnsion 056@33 gJ(1-mrrg)l)|.Qf py![azgje ﬂqﬁl\ﬂ:& R?__élnha H)H)
15 F preduct fon ¢ R, it 287RE of bRniBiomefidicAns RaciedGibii18 ol mmund

Cl3: R1 and Conmpound R2
d. R3 = CH26Hhcdé anhidage snderaninerodtmspberg 31100 teMBeRtye foy2 EE'é'ISe 7 (R

—N02 R2 = with - 15 oC
under an |n§lr pe "aﬂfb%}ﬁ’ﬁéﬁae%gﬁ‘?‘??)éﬁha%qm%ﬁfgi %édm%?@égﬁégl\sﬂggg ution of
lithium al Unwatéﬂanh}{ﬂmedél'haﬁadm&mhasﬂerefwmalexfrmtee@Jltmeﬁmﬂ asetafhangithe ur e
was then diluted with | acet at wa he¥ wi th aqueous
sodi um pot asg‘i’rﬁﬁi’?f?l%%%ﬁ r‘}“éé??wggf“ﬁ%&ﬁﬂ% gf%%dm c washes with
et Eylj acet at gonggp@ragém‘glf hd@?elde@éwgr@egteatmeemdacmamomeaﬂmeslhca/@el
anhydrous sodium sul fate iltered an oncentr nder ce
pr essur el0 puphforeg@Rhy@IWing Wi Bexanase m%&tﬁwo) 190 ‘51395/&‘?3
hexane- et hyl C@%@ cfave 0.21 g of Conmpound Cl3 (pyrazole 7'

"H nmr: (DMSO-d6, 300 mHz) 11.71 (s, 1H), 8.56 (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).

1
1

15 The following compounds were prepared analogously to Compound C7 in

accordance with Method C above:

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

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

30 A mixture of 0.323 g (1 mmol) of pyrazole 7 (R" = NH,, B? = Cl, R® = CH,
R* = H), 0.122 g (1 mmol) of 4-dimethylaminopyridine and 5 mL of
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wherein R = N2, R = 0, R3 = CHO R4 H) as a red solid, andOllgof
30 Conpound Cl14 (pyrazole 7' wherein R N2, R2 = d, R3 55 oY =

H, also aswvpb@gkesol i d. -35 25 August 2003 WO 00/ 64900 PGHA 065334’394
Compound C13:

5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4] [1, 4] benzodi azepi ne- 3- car boxal dehyd
e ' Hnm: (DVSO d6, 300 nmHz) 13.29 (s, 1 H), 9.66 (s, 1 H, 9.27 (s, 1

||:|)|) Z; 38 Egd‘igtrahxgir%‘yranlwgﬁ st:rregj') %@&Héé%%ﬁ&ph%% at foor tbpethtiredob 2’ 1

3- hydr oxymet purd- Tﬁ’e aivktareopiemidied ithiettiyd abytats ah@ hdshbl buétessively with
benzodi azepi ne ' grv O d6, 300, nHz

12.11 (s, 1 H), 9.08 (s, :
7.85 (dd, J waler @"Q-E"“e 'iq)’ee’?r@Pi'D? LB RQUSALP, ph(p%gg\;\(:%lbetgyLaogté.é 13{'%:2

6.71 (d, J =Bnitinedeti ac,%t@(é eﬂc&act% were @nb@ ovér &hh d‘}eé’g sé@umlsiiate,Hz, 2H).
10 F. Reductive Am nation of an CH(g CH2NR2 3. 14
Conpound &15: iitﬁredsarmteonqagtrate@:undﬁs e%zpemm@ssum %@royupt\wawaﬂlatﬁ@bww

benzod azepl SR & SnaneRadeh flTfl ViR TEkaRE A %’Gé‘%‘e”’fdaf%?)’*ﬁ PR oo

Ezd CIhI R3dg:o pﬂmdzcgl)(pyrazcﬂes'migp}rem 7=gCh-B$D)ngI‘ 5*1?:35@? (1 rnm)l ) of
rochl ori

sgdi umtri acz_f)o( t%h%ﬁ)nééom gg'%)'):’ﬁeqae R])Q ngg‘ gr‘ si eves gnd 20 nlL of

di CPI or onet h]zcirile?m?(DMSO-lugdsammHz) ag T4 (Bﬁt&l)G?tﬁa‘rmaphen €71 fi'or(sgﬂ ngu’r:ﬁ 7'&&;|

ure was
W th et 4P i BFrE04 (bat ack Hrg1Ph 22 TEo o BHadbl. St ers fEatidbat o.
The conbi ned ethyd, 3pet.abgs af)racts were-dried over anhydrous sodi um

sulfate, filtered and concentrated under reduced pressure. 25 Purification
by reverse phase silica gel chromatography (gradient elution with

D. Aminolysis of R® =CO,Et to R® = CONRR’

15 3.10 Compound C10: R' =NO,, R®=Cl, R® = CONH,, R*=H
5-(2-chloropheny!)-7-nitro-pyrazolo{3,4][1,4]benzodiazepine-3-carboxamide
0.15 g (0.36 mmol) of pyrazole 7 (R' =NO,, R% = Cl, R* = COEt, R* = H)
was stirred with a solution of ammonia (15 mL) in ethanol (50 mL) at room
temperature for 48 hours. Volatiles were removed under reduced pressure and
20 the product purified by silica gel chromatography. Elution with ethyi acetate-
isopropanol (95/5) gave 0.074 g of Compound C10 (pyrazole 7’ wherein R’
=NO,, R? = Cl, R®* = CONH,, R* = H), as a solid. mp >340 °C (recrystallization
from ethyl acetate).
M nmr; (DMSO-d6, 400 mHz) 12.95 (br s, 1H), 9.23 (br s, 1H), 7.92 (d, J = 8 Hz,
25  1H), 7.81 (s, 1H), 7.45-7.61 (m, 4H), 7.21 (s, 1H), 7.08 (s, 1H), 6.75 (d, J = 8Hz,
1H).

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

3.11 Compound C11: R'=NO,, R®*=Cl, R® = CONMe,, R*=H
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wat er-acetonitrile-trifluoroacetic acid) gave 0.147 g of Conpound C15
(pyrazole 7' wherein R = N2, R2 = A, R3 = CH2NMe2, R4 =d &%t
trifluoroacetate salt. H nmr: (DVBO d6, 300 nmHz) 12.54 (s,P 00 Ey,gaz (s
1 H, 9.25 (ROWSYY 7 91 (dd, J =2, 8 Hz, 1 H), 7.45-7. ,

(d, J =2 Hz, 1 H, 6.76 (d, J = 8 Hz, lH), 30 4.08 (s, 2H) 275(5
6H). -36 WD 00/ 64900 25 August 2003 PCT/ EP0OO/ 03394 G Al kyI ation of

Al cohols: R3 = CH2ZOH to R3 = CH2OCH3 3. 15 Cor‘rPound Cl6: R N2, R2 = C,
R3 = CH2OCHH, I\Rdirnetny! -5-{2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4] benzodlazeprné-s—

3- et hoxyrret h L%' chl orophenyl )-7-nitro-pyrazol o[ 3, 4] [ 1, 4]
benzodr azepi ﬁ 'R xture of 0.075 g (0.2 mmol ) of razole 7 ‘_]F\’ = NCO2,
R =d, R31Hnrﬁﬂ-lmﬂ'r50:@6309)mH@)22§5(ﬁ$ Hﬂ],r&bﬁﬁlﬂ‘ﬁné%ddnﬂ—o? z, 1H),

ot a6y ot WESs iR S, B8y OO A PR b o ey, (50

under reduced pressure The product was purified by chromat ogr aphy on
silica gel, eI uting vvlth hexane-,e I t V4 ound C16
(pyrazole 7'3.{heCompaundC %éf“é F?&C‘Ré? m@g‘hﬁ‘kﬂfﬁ 'ﬂ; as a red
solid. 'H nm an{{ﬂ&@.@ Qﬁpor )nrt’k&p@r?aio‘ioisjﬂﬁ) 4]b%niddrézep1ﬁeﬁ) 7.86 (dd,

J =2, 9 Hz, 2 Hz, 1 H, 6.72 (d, J
= 9 Hz, 1 H)qarblommlqes 2H) 3 25 (s 3H). 15 H. I\/Et hyI enation of Al dehyde:
R3 CHO to 1 qg@z 71H g. 1:9 J =RBHz, HICH2, R4
= H. 3-et he ylm%@ gchﬁ%:fgmﬁ@ﬁi&? % ?

7-nit p%r azol o[ g{}[ 4] beniiaLazepr ne
20 To a Hpl w.Holddhf =r@.t91blk,eﬁdz) t7'r41p'ﬁ633kﬂpl4b§p ar Tion of
0.109 g (0.3 ) i phenyl phosphoni um brom de in 5 nL of
Tl ST P BB -

t et r ahydr of solution of potassiumtert.-butoxide in

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

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

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

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

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

also as a red solid.
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tetrahydrofuran, at -78 C under an inert atnosphere, was added 0.080 g

(0.22 nmol) of pyrazole?(R = N®R, R = C%R3 = CHO, R4 35H),qu
mXxture was d to reflux, and stirred overnight, tg&T)@%b,ﬁd??O%e
m xture was coo roomtenperature, diluted with et hyI acetate and

washed successi veI y W|th water and brine. The ethyl acetate extract was
dried over anhydrous sodiumsulfate, filtered and concentrated under
reduced pressure Pur | f| cation by silica gel chromatography, eluting with
hexane- et hyl Comppynd ¥8730) gave 0.043 g of 30 Conpound Cl7 (pyrazole 7'

wh R ) 25
AuSLglt n2003 g%%of%w@g‘ )PCT/E’E’DO%B gﬁﬁ E]Hé]za&az g%g C%f)ﬂgx rdﬁtideh J(ez 33 (s,
1H, 9.11 (HnmrmPMSOS@@ﬁ@mMZHQ@(ﬂz?Hi% 3711@972%05 Ry 7 4\%153 dd; og

d, J =2 H 4 (. 6. , 1
I(-i), 5.85 (d‘;é:—%%iﬁ(ﬁ?%g(ﬁ‘lﬁ TJISF&, J é‘ﬂz(ﬂﬁ{) 679 (a.}Deghggr@Pl on of
Ani de: R3 kD .-CN317C0rrp0undC18R':N02R2 d, R3 = CN,
R4 = H

5- (2 chl or or%g}ﬁfpfyl?eml"tl P&%&’}?‘g‘?@f‘%f‘@ A r[tfoﬂyf)%n to&:&Ag%éﬂ)P%rgogl - cgmgonl tr| l e
A mixture of'Hondr: (DMSO2ds,r800 mHZ) 1pyInaEl E), B.0R(s, AHNP.85 RRY, d 2,9 R3, =

ol ) of Rﬁhﬂ@%%a%%o&wﬁ%? LA 2 e Pl AT ol P 8 TRl 5o tli

reflux for 4 HhoyHp 4iodes, AR § Rer2Hpt nosphere. The mi xture was cooled to
roomtenperature, ~dilut ed with et hyl acetate and washed successively with
sat ur at @ aqueous sodi um bi carbonate sol ution, water and bri ne,

reextracting the gagaus il aeRmatibh i 4 ASGBHYaaCR? alcayo THR® castinmd et hyl

acetate extracts were over anhydrous SOdI umsulfate, filtered and
concentrated under reduced pressure. The resi due was chromat ographed on
silica gel &.uéi @n@iudﬂe@aﬁe é%thO&CEfathI RCOCEgNMea Rjinid 0.24 g of

o L N A% Gubar SR S e B0 7 gl &~ =

15 benzodiazepine

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

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

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

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

30  4.08 (s, 2H), 2.75 (s, 6H).
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20 193- 196
7.96 (dd, J
6.77 (d, J

C IR (KBr) 2240 cm'. 1H nm: (DVMSO d6, 300 nmHz) 9. 36 (s
:2 9 Hz, 1 H), 7.48-7.58 (m 4H), 711(d J5A 63
= 1H) J. Nitrile Hydrolysis R =

3.18 Oorrpouﬁ’EP%f R = CONM2, R = F, R3 =CH3, R4 =
3-met hyl -5-(2-fl uorophenyl)-pyrazol o[ 3, 4] [1, 4] benzodi azep| ne- 7- car boxam de
on of 0.5 g (1.6.mmol) pyrazole 7 (R =CN, RR = F, R3 = CH3,

To a sol uti
RA =H) in

30 peroxi de (30%adJleationsof dcahplsy R 2 £HOlto B

the reacti

succe33|vel
sul fate.
pressure.
acetate/get
5 CON H2,
nn : (DNBO—
(dd, J = 2,
9 Hz,
in Exanples
These conpo
Exanpl e 4:
of the _Clonp

79 nL of dinethyl sul f oxi de s _added 47% of ice cold hydr
7S ﬁnéb‘a'{.’gmghydr oxi de.

1H),

ogen
After

on was conplete, the mxture was extracted with ethyl acetate,
and the -38 25 August 2003 WD 00/ 64900_PCT/ EI;’OO/ 03344 exjracts washed

xa 1 t Commioemd G18:neRArdNObR” ¢rGleR’ sv@in2QehgdRotd? sodi um

t t d
B e eS h T S e My 41@91}%%2%@%5'“3 thy
hanol A(rﬁiﬁtu@ of tgavs ng52 redl) Gbpm!zolé =e pspza l=eCl7 Ritrer ei

(g:gi Q;b s rﬁ-li’)u 029 \p§s l{lga g@% gag r@%el %—a:[]y% fu:flng@a% ét’%rr%?%ﬂ?
a%éﬁl%gnjof H}azor?neﬁ%n & iR 2tidP (58HhL, da. @22 fardl) ( mited B)houbs T (d,

I
n Rl

7.58
J =

0 Additi onal conpounds not eci fj cal I% i sted
ov

nmxlarcaw@&éltmqi @onsﬁeﬁ@tﬁédm%frﬁad@wé’ PEERILEs M RIANELHVE
}Hﬂﬁe &g?ﬁrger acﬁ?aphypon sfﬁf:g %e'i‘célb'ﬁ’r@wltﬁ heRBh&stHyl heBed, ey

ve "Act
(gmuﬁombourhbmm(mjmzcﬂm?r 'yherem R' = NO,, R°=Ci, R°=CH0

. =H) as a red solid.

15

20

30

'H nmr: (DMSO0-d6, 300 mHz) 12.27 (s, 1H), 9.11 (s, 1H), 7.86 (dd, J =2, 9 Hz,
1H), 7.43-7.50 (m, 4H), 7.06 (d, J = 2 Hz, 1H), 6.72 (d, J = 9 Hz, 1H), 4.20 (s,
2H), 3.25 (s, 3H).

H. Methylenation of Aldehyde: R®=CHO to R®= CHCH;

3.16 Compound C17: R'=NOp, R?=Cl, R*=CHCHz, R'=H
3-ethenyl-5-(2-chlorophenyl)-7-nitro-pyrazolo{3,4][1 Albenzodiazepine

To a solution of methylene triphenylphosphorane, prepared by reaction of
0.109 g (0.31 mmol) of methyltriphenylphosphonium bromide in 5 mL of
tetrahydrofuran and 0.29 mL of 1 M solution of potassium tert.-butoxide in
tetrahydrofuran, at -78 °C under an inert atmosphere, was added 0.080 g (0.22
mmol) of pyrazole 7 (R' = NO,, R? = CI, R® = CHO, R* = H). The mixture was
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
Compound C17 (pyrazole 7’ wherein R' = NO2, R® = Cl, R® = CHCH, R*=H)as

a red solid.
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denonstrated bel ow. These effects indicate that the conpounds of the
present invention are useful in treating cancer, in particif ahq8Pbbsh
tunors suchygs.péeast and colon tumors. CDK2 FI ashPl at e Assayepbbrod364 er m ne
i nhibition of CDK2 act ivity, purified reconbinant retinoblastoma (Rb)
protein was coated on 96 well FlashPl ates (New Engl and Nucl ear, Boston,
MA). Rb is a natural substrate for phosphorylation by CDK2 25 (Hervm'g and

Cherorn) - RebdRBr BRGNS A8 nHah Tewh Gnl el Boote bbb FESBEET ol 1y

purified framyertaerss (@i, 4Hisews @ell=s2 H'EhﬁH?CEITzV@j Qeod Ha, ﬁhp@l@ {gais s added
to the Rb-coated Fl ashP$ at es al ong| with 33P-ATP and dil utions of test

conmpounds. Pl 228 fgr dHhmEn i eb= 118 H25 b RASHE: 4 1ddHm1 t"ﬁnperat ure with 30

shaki ng, then washed and counted in the Topcount scintillation counter
(Packard Instrunment Co., Downers G ov | L Di |l yti ons of test conpounds
were tesbed in -39 Dehydration ofdupidercRde/@GANbe teBT 890/ 03394 duplicate in
each assay. The percent inhibition of Ro phosphorylation, which is a
measure of the inhibition of CDK2 activity, was determ ned accor di ng to the
fol | owi ng f @1l LompbdBC18- PégN@@nia%)urﬁ:d Raﬁ@Ns[fémlﬂlc total -

nonspeci fic e und' t he vera m nut e
of the t est S PR RbY i BREIRaareol it Drenco e A amentil : < per
m nute when no Qmmmuﬂeﬂoﬁﬁw@(wmme@dr pyaadole L—"Nongérsct ®’the
average counts per und was added. The results of the

foregm Ag i FONHeo exﬂé)r |0i°%4195523'§e’"§19| ) qiglotassivin sabraaie; &9456:115 pardiy,

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

J. Nitrile Hydrolysis R' = CN to R® = CONH,.
25
3.18 Compound C19: R'=CONH,, R®=F, R®=CH;, R*=H
3-methyl-5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine-7-carboxamide
To a solution of 0.5 g (1.6 mmol) pyrazole 7 (R' =CN, R®=F, R® = CHs,
R* = H) in 79 mL of dimethylsulfoxide was added 47 mL of ice cold hydrogen
30 peroxide (30% aqueous solution) and 24 mL of 1 M sodium hydroxide. After the

reaction was complete, the mixture was extracted with ethyl acetate, and the
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WO 00/ 64900 25 August 2003 PCT/ EPOO/ 03394 TABLE | A I nhibition of Cdk2 -
|Cso Ran a 0.01 - 0.99 M Conpound R R R3R' Nunber (position 73 ARQs:bben 2')

*(position 4yg cl HH A13NO2FHH A15CNFHH A16NO2HHH A17N%@E&%t03394
A20CO2Et FHH A21HC! HH B1NO2CI 2- rrol | H B3NO2CI CHsH B4NO2Cl CH2CH3

B6NC2CI i - PrH B7CNFCH3H B9COREt FCH3H B1ONC2A 5- 4-Me - razol IH BlZNOZCI CF3H
B13NO2C! 1-t hi azol | H B14NO2Cl 4-i m dazol yl H B15NO2C! 2- razol |H B16NO2CI 3-

razof | H ) . .

extracts washed successively with water, brine and then dried over anhydrous
sodium sulfate. The mixture was' fiitered, and concentrated under reduced
pressure. Purification by silica get chromatography (elution with ethyl
acetate/methanol (95:5)) gave 0.5 g of Compound C18 (pyrazole 7 wherein R'=

5 CONHg, R?=F, R® = CHs, R* ='H) as a yellow solid. mp 323-324 °C.
'H nmr: (DMSO-d6, 300 mHz) 11.79 (s, 1H), 8.08 (s, 1H), 7.64 (s, 1H), 7.58 (dd,
J =2, 9 Hz, 1H), 7.38-7.52 (m, 2H), 7.02-7.30 (m, 4H), 6.73 (d, J = 9 Hz, 1H),
2.05 (s, 3H).

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

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

Example 4:- Antiproliferative Activity

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

20

CDK2 FlashPiate Assay

To determine inhibition of CDK2 activity, purified recombinant

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

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

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

Instrument Co., Downers Grove, IL). Dilutions of test compounds were tested in
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B17NO2CI CH Me CH2MeH B18MeOC! CH3H B19C! HCH3H B20CI CI CH3H B21HFCH3H

B22FHCH3H B23NO2Cl PhH B24NQO2Cl propyl H B25NO2Clc clo ro I H
§er3H B291 FCH3H B30HCI CH3H B31NO2FCH3H 6

B27NO2HCHs H

HDD

003
o441 WO

00/ 64900 25 August 2003 PCT/ EPO0/ 03394 B35CNFCH20OHH C CON- nor phol i ne
am deFHH C2CONHCH2CH2OHFHH CANH2C CH3H CoNH2C i - PrH C7AcNHC CH3H C8Ac |10
| NHCl CH3H COMsNHCI CH3H CLONG2CI CONH2H

duplicate in each assay. The percent inhibition of Rb phosphorylation, which is a

10

measure of the inhibition of CDK2 activity, was determined according fo the

following formula:

100 x

e

1

r——

- test compound - nonspecific

total - nonspecific

where “iest compound” refers to the average counts per minute of the test

duplicates, "nonspecific” refers to the average counts per minute when no Cyclin

E/CDK2 was added, and “total” refers o the average counts per minute when no

compound was added.

The resulis of the foregoing in vitro experiments are set forth in Tables 1A

to 1C below.
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C12NO2C CONHNH2H C13NO2CI CHOH C14NO2C CH2OHH C16NC2C CH2OweH
C17NQO2CI CH=CH2H C18NO2CI CNH C19CONH2FCH3H DINCGZm NO2' * HH D2p6R GEREH86s

D3Me2NSC2NH Cl CH2NHSC2NHC! CH3H D5nor hol i n | SG2NHC
D6NO2CI 2-th$&9ﬁ%§9‘m DINCRQ 2-f ur an 1H DBNCRCI 2- 3-Me -thirm hen THo

DONO2C 3- ridin | H DIONO2C 4- ridin | H D11NO2d - McSPhH D12NO2C - CF30PhH
D13NO2Cl o, m H neth | enedi ox -Ph D14NQ2C p- OHH D15NQ2C 3-thin hen | H
D16NQ2CI - Ph- PhH D17NO2CI m NO2PhH D18NO2Hc cl o ro | H DSOCONH2FHH

D51CON- nor phol i ne am deFCH3H

TABLE IA

Inhibition of Cdk2 - ICs Range 0.01 - 0.99 uM

Compound R’ R° R’ R
Number (position 7) (position 27} * (position 4%)
A5 NO. Cl H H
A13 NO, F H H
A15 CN F H H
A16 NO» H H H
A17 NO2 CFs H H
A20 CO.Et . F H H
A21 H L Ci H H
B1 NO, Cl 2-pyrrolyl H
B3 NOo Ci CHs H
B4 NO» Ci CH>CHs H
B6 NO; Cl i-Pr H
B7 CN F CHs H
B9 CO.EL F CHs H
B10 NO- Cli 5-(4-Me)-pyrazolyl H
B12 NO. Cl CFs H
B13 NO2 Cl 1-thiazolyl H
Bi4 NO» Cl 4-imidazolyl H
B15 NO» Cl 2-pyrazolyl H
B16 NO- Cl 3-pyrazolyl H
B17 ‘NG, Cl CH(Me)CH:Me H
B18 MeO Ci CHs H
B19 Cl H CHa H
B20 Cl Cl CHs H
B21 H F CHs H
B22 F H CHs H
B23 NO, Cl Ph H
B24 NO» Ci propyl H
B25 NO2 Cl cyclopropyl H
B26 F F CHas H
B27 NO, H CHs H
B28 H H . CHs H
B29 i F CHs H
B30 H Cl CHs H
B31 NO» F CHs H
B32 Cl F CHs H
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D52. CONHCH2 CH2OHFCH3H D53. CONHCH2CH2- N- FCH3H nmo holin i Unl ess ot herw se
indicated. Position 3'. -42 WD 00/64900 25 August 2003 PCJ4 gRQGY;98g94 I n
the remai ndekyPdodedts t abl es, the position of the substitut edf"i‘é{ﬁ 9

and R4 are as provided in Table I A above Conpound RRR Number

A7Cl FHH A9HHHH A10HFHH A11FFHH A14CHs SO2HHH A18CO2CH3HHH A191 FHH

B2NO2Cl CO2Et H BSNO2CI CH2CH2PhH B8NO2CI CH2PhH B11NQ2CI CH2-i PrH B33l HCH3H
C3CON CH2CH2OH-—2EHH!

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

C10 NO. Cl CONH; H

Cc12 NO, Cl CONHNH, H

C13 NO. Ci CHO H

Ci14 NO, Cl CH.OH H

Ci16 NO, Ci CH.OMe H

C17 NO, Ci CH=CH. H

C18 NO» - C} CN H

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

D10 NO, Cl 4-pyridinyl H

D11 NO, Cl p-MeSPh H

D12 NG, Cl p-CFs0Ph H

D13 - NO» Ci o,m- H

methylenedioxy-Ph

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

D15 NO- Cl 3-thiophenyl H

D16 NO, Cl p-Ph-Ph H

D17 NO, Cl m-NO,Ph H

D18 NO» H cyciopropyl H

D50 CONH; F H H

D51 CON-morpholine amide F CH, H

D52 . CONHCH,CH-OH F CHs H

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

morpholinyl :

* Unless otherwise indicated.
** Position 3.
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CS5NH2CI HH G 1NO2CI CONMe2H D19NQ2CI 2- benzof ur anyl H D20NO2CI 2-indo | | H
D21INC2CI 2-N-Me- rrol | H D22CO2HFHH D23NC2CI m OH- PhH D24NC2GpadaRaboos

D25NO2C m Cl2- 5-Me -thin hen | H D27. NO2H3- ri di

% R /HP00/03394
D28NO2C p- %ﬁlb’%@g@m NCO2Cl 0o- CNPhH D30NCG2CI m MePhH D31NO2CI m Et O- PhH
D32N2Cl 2- 5-Et -furan | H D33NO2CI 2-na hth | H D34NO2H2-i mi dazol yl H
D35CO2NaHHH D37 4- NO2Cl o- MePhH TABLE I B I nhibition of Cdk2 - I C$o Range 1

- 9.9 M -43 V\D -
uM 25 August 20030 00/ 64%@%‘%g?aglggltﬁe posmon oft%% bstltu%wgﬁalo 30

and R* are as provided in Table IA above

TABLE B

Inhibition of Cdk2 - ICsy Range 1 - 9.99 uM

Compound R’ R* R’ R*
Number
AB Cl H H H
A7 Cl F H H
A9 H H H H
A10 H F H H
Al F F H H
A14 CH3SO; H H H
A18 CO.CHs H H H
A19 | F H H
B2 NO, Ci CO.Et H
B5 NO, Cl CH>CH,Ph H
B8 NO; Ci CHPh H
B11 - NO» Cl CH.-iPr H
B33 l H . CHs H
C3 CON(CH,CH>0H), F H H
C5 NH. Cl H H
Ci1 NO, Cl CONMe; H
D19 NO, Ci 2-benzofuranyl H
D20 NO, Cl 2-indoyiyl H
D21 NO, Cl 2-N-Me-pyrrolyl H
D22 ' COzH F H H
D23 NO, C m-OH-Ph H
D24 NO, Cl p-MePh H
D25 NO, Cl m-CNPh H
D26 NO. Cl 2-(5-Me)-thiophenyl H
D27 NO, H 3-pyridinyl H
D28 NO, Cl p-Me2NPh H
D29 NO, Ci 0-CNPh H
D30 NO; C m-MePh H
D31 NO, Ci m-EtO-Ph H
D32 NO- : Ci 2-(5-Et)-furanyl H
D33 NO, Cl 2-naphthyl H
D34 NO» H 2-imidazolyl H
D35 CO;Na H H H
D37 NO» Cl o-MePh H
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Compound RR2RR4 Nunber A4C C HH D38NO2C 1- oxadi azol | H D39NO2C o- NO2PhH
D4ONO2d o- CF3PhH D41NO2C m CF3PhH D42NO2C o- MeOPhH D43NCo2C 25&@%5 bhgs | PhH
D44NO2C mPh@ﬁpE&%@NOZHm -meth | enedi o - PhH D46NO2HM p- et Ry @5%3@9(43/ PhH
D47NCO2Ho- F- Ph | - Based Assays The estrogen receptor negative
epithelial breast carcinoma |ine (VDA-MB- 435) was purchased from Anerican
Type Cell Culture Collection (ATCC, Rockville, M) and was grown in the
medi um reconmended by ATCC. For analysis of the effect of the test
conpounds on growt h of these cells, the cells 10 were plated at 2000 cells
per well in a 96-well tissue culture plate, and were incubated overni ght

at 37C with 5% CO2. The next day, the tL&ELEdEpounds were di ssolved in
100% di met hyl sul f oxi de (DVSO) to yield a 10 mnstock sol ution. Each
conpound was diluted with slibitignm Reide 1 0 3016M ci ent  quantity
to yield a final concentration of 120 M The conpounds were then 15

serially diljuCompoun@di umRith 1. 2% RVSO. [One-fourtR’final voljune &4 the
di l uted conpoumdsnpes tiransferred to 96 wel|l plates. Test conpounds were
assayed inngupﬁ'(?g'e.—TNSu S ded Ep & T[oW Of " CORfT ol CelT S| SUgh Tha
the final cenece % at-t+omrr UL[\]Q.AVDU 1 ccrrl veert Wai-é%.%i/ o st WFI[HII Mo
cells were jpdde erv-gd—a "b.lan AH-s—to— R Fo—+nRhtbitorTwas—
added 39 NG, 6-NO-Ph H

D40 NO, CI 0-CFsPh H

D41 N02 Cl m-CFgPh H

D42 NO- Cl 0-MeQPh H

D43 NO; cl - 4-N-pyrrolylPh H

D44 NO» . Cl m-PhOPh H

D45 NO, H m,p-methylenedioxy-Ph H

D46 NO, H m,p-ethylenedioxy-Ph H

D47 NO. H o-F-Ph H

5 Cell-Based Assays

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

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

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

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



- . WD 00/ 64900 25 August 2003 PCT/ EP00/ 03394 served as "no inhibitor
control". The plates were returned to the incubator, and 5 Zéjﬂb@us?%éa

addi ti on of W‘%ﬂ&&gpound, were anal yzed as descri bed bel owpct/EPS0/03394
3-(4,5-D et hy (ﬂ azol e-2-yi)-2,5-di phenyl -2H-tetrazol i um brom de 5

(thiazolyl blue; MIT) was added to each well to yield a final concentration
of 1 ng/nL. The plates were then incubated at 37C for 3 hours. The pl ates

were centrifuged at 1000.rpm f or, m nut es pri Spi_r:at. i f
VT Gont i ni SRIYSRE8 TR FFFOE o RIFES Wk rewrgL Rl iAol end |
gL 100% et haa@ pyaradamieeer teat entform, were adilysed e deberibexbéipivng f or mazan

nmetabolite. 10 To ensure conpl ete dissolution, plates were shaken for 15
m nutes at room tenperature. Absorbencies were read in a mcrotiter plate

reader (Mol ecul ar 3 (MBmMGRYItHEzoR- 2RV SREHRNPE21846trarBlidht bromiB80 nm
reference. Percent "inhibition was cal cul ated by subtractin theﬁgbﬁor bance
of the blank(thiagolybbing; MWE) was addsd t@ gachieve!sto vidld @ had CPRERTIFEARY i vi si on
of the average abs [ t velagereof the
controls fr O%Qif.“go&r“??ﬂrfﬁc‘%? %F&egwgtﬁﬁ}a?ﬁgﬁg 1??%3\8@‘%1';}% %et erm Tned from
the |inear regrtefigjedmt 900Grph édr Somirtutes pliardamisphatiat of ihe Mohworiaiabon

versus the percent inhibition. The results of the for i = NB- 435
cel | -based a8wslium, Basld Tronigining ig ”f’é{‘fﬁsetge'i’ f(noveq %gﬁé{bgmm 64900
TABLE 11 A 25 Migidfiag885d BEHERIRY 18028 Ahe réditling Riratczue nfettibuliteof

VDA- MB435 (breast) Assay - |C so Ran a 0.01 - (L M Con*ﬁ]ound 4 Nunber
_ 10 To ensure complete dissolution, plates were shaken for 15 minutes at room

temperature. Absorbencies were read in a microtiter plate reader (Molecular

Dynamics) at a wavelength of 570 nm with a 650 nm reference. Percent

inhibition was calculated by subtracting the absorbance of the blank (no cetl)

wells from alt wells, then subtracting the division of the average absorbance of
15 each test duplicate by the average of the controls from 1.00. Inhibitory

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

logarithm of the concentration versus the percent inhibition.

The results of the foregoing MDA-MB-435 cell-based assay are set forth
20  in Tables lIA - {IC below.
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63NO2CI CH3H B4ANO2C CH2CH3H B6NC2C i - Pr H B7CNFCH3H B22FHCH3H
B25NO2CI cycl opr opyl H B2ONO2HCH3H B31NO2FCH3, H B35CNFCH2 OHH

S AR Gd OB
g%@}gﬁ%oyl NHC CH3H COMsNHCI CH3H C13NCRCI CHOH C bk OHH
H 2NSC2NHC! CH3H WO 00/ 64900 TABLE | 1B 25 August 2003

C7AcNHC CH3
C17NO2d CH=

PCT/ EPO0O/ 03394 Anti

| C50 Range

BLONCRCI 5- - (4- Me)

1.1 -
razol

IH

TABLE lIA

proliferative Activity of MDA-MB435 (breast) Assa -
9.991, f, M Conpound RRR3R Number A15CNFHH B9CO2Et FCH3H

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

Compound R R° R° R*
Number '
B3 NO; Cl CHs H
B4 NO, Cl CHoCHs H
B6 NO2 Cl i-Pr H
B7 CN F CHa H
B22 F H CH3 H
B25 NO, Cl cyclopropyl H
B29 NO, H CHs H
B31 NO. " F CHg H
B35 CN F CH-OH H
C4 NH» Cl CHs H
C7 AcNH Ci CHs H
C8 AcryloyiNH Cl CHa H
C9 MsNH Cl CHa H
C13 NO» Ci CHO H
Ci4 NO- Cl CH,OH H
Cc17 NO; Cl CH=CH> H
D3 MEQNSC)gNH Ci CH3 H
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B12NO2Cl CF3H B14NQO2Cl 4-i m dazoi | H B16NO2C 3- razol |H B18MeOCl CH3H

B19C HCH3H B20CI Cl CH3H B21HFCH3H B30HC CH3H C6NH2C i - PrH Cl16 SHgeheH
D4Cl CHZNHS%&%@E D5nmorp hoiin | SO2NHC CH3H D51CON norphgﬂ?g ooR3ode FCH3H
D52 CONHCH2 D53CONHCH2CH2- N FCH3H mar holin | WO 00/ 64900 TABLE
I11C 25 August 2003 PCT/ EPOO/ 03394 Antiaroliferative Activity of NDA-MB435
(breast) Assay - |ICro Range 10-30 ti M Conpound RRRR 4 Nunmber A5NO2C HH
AL3NO2FHH B2NO2C CO2Et H BSNO2C CH2CH2PhH

TABLE B

Antiproliferative Activity of MDA-MB435 (breast) Assay - ICso
Range 1.1 - 9.99 uM

Compound R R* R® R*
Number
A15 CN ' F H H
BS COqEt F CHs H
B10 NG Cl 5-(4-Me)-pyrazolyl H
B12 NO; Cl CF, H
B14 NO» Cl 4-imidazolyl H
B16 NO» . CI 3-pyrazolyl H
B18 MeO Cl CHs H
B19 Cl H CH, H
B20 Cl Cl CHs H
B21 H F CHa H
B30 H Cl CHs H
Cé NH, Cl i-Pr H
C16 - NO. Cl CH.OMe H
D4 CICH2NHSO,-NH Ci CHs H
D5 morpholinylSO-.NH Ci CHs H
D51 CON-morpholine amide F CHs H
D52 CONHCH-CH,OH F CHs H
D53 CONHCH,CH,-N- F CHs; H
morphofiny
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B8NO2O CH2PhH B13NCR2d 1-thi azol | H BISNCRC 2- razol |H B24NC2Cro I H
C5NH2C! HH CLONO2C! CONH2H C15N02CH CH2NMVE2H C18NCRCl CNH 25 August 2003

D38NO2C 1- oxgdigagshy! H The col on adenocarcinorna |ine SW80paffpdodsse§ol on
car ci noma I|ne 5 HCT-116 al so were obtained fromthe ATCC and were tested
according to the same protocol provided above for NDA-MB-435 cell based
assay with the followng nodifications. Cell |ine SWM80 was plated at 1000
cells per well and analyzed at 6 days post addition of the test conpound.
Cell line HCT-116 was plated at 1000&@'§er wel | and anal yzed at 4 days
s of the foregoi ng SW80
Tal

post addition of test 10 conpound. Th
(col on) and HCT 116 (coI on).bas?d

[1T1TA - |1 CAdmigpia \ , 435 threasid s 1 :
2003 PCT/ EPOO/ 03394 Antl proliferative Acti VI_'[_V SWLR() (cal an) AQQR\I - 1C50
Ran a 0.01 [Gom und RBBR 4 NumbeR? B3NCAC! CHs HRB4ANO2CI [cH2 CHER
B6NO2CI i - PriH Number

A5 NO» Cl H H

A13 NO» F H H

B2 NO- Cl CO.Et H

B5 NO, Cl CH,CH.Ph H

B8 NO» Ci CH2Ph H

B13 NO, Cli 1-thiazoiyl H

B15 NO- Ci 2-pyrazolyl H

B24 NO, Cl . propyl H

C5 NH, Cl H H

C10 NO. Cl CONH: H

C15 NO, Cl CH-NMe, H

C1i8 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 (coton) and HCT-1186 (colon) based
assays are set forth below in Tabies IlIA - [lIC and IVA-IVC, respectively.
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B7CNFCH3H BL1ONCRCI 5- (4- Me) - pyr azol yl H B21HFCH3H 626FFCH3H B27NO2HCH3H

B31INC2FCH3H 635CNFCH2OHH O CON- nor phol i ne am deFHH CANH2A Chi3 | CH3H
C8Acryl oyl NHQ},%HQ&QMS NHCI CH3H C14NC2Cl CH2O0HH C19CONHZ2FCH3 I H
D51CON- nor phol i ne"am deFCH3H D52CONHCH2CH2 OHFCH3H D53CONHCH2CH2- N- FCH3H

mor holin | WD 00164900 25 August 2003 PCT/ EP00/ 03394 TABLE II1B Anti
proliferative Activity SW80 (colon) Assa*- ICho0 Ran a 1.1 - 9.99 M
Conpound R2RR Nunber A5NO2C HH '

TABLE llIA

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

Compound R' R® R’ R*
Number
B3 NO, Cl CHs H
B4 NO, Cl CH.CHs H
B6& NO, Cl i-Pr H
B7 CN F CHs H
B10 NO- Cl 5-(4-Me)-pyrazolyl H
B21 H F CHs H
B26 F F CHg H
B27 NO, © H CHs H
B31 NO; F CHs; H
B35 CN F CH-0H H
C1 CON-morpholine amide F H H
C4 NH> Cl CHas H
C7 AcNH Cl CHs H
C8 AcryloylNH Cl CHs H
C9 MsNH Cl CHs H
C14 NO, Cl CHOH H
C19 CONH, F CHs H
D2 NO; CFs CHs H
D51 CON-morpholine amide F CHj H
D52 CONHCH,CH,0H F CHs H
D53 CONHCH2CHz-N- F CHs, H
morpholinyl
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AL3NO2FHH A15CNFHH B1NCG2CI 2- pyrrol yl H BOCO2Et FCH3. H B18MeOCl CH3H B19C HCH3H
B20d O CH3H B22FHCH3H B25N02CI Cycl opr opyl H B291 FCH3H B30HCI &3 CH3H

D3Me2NSC2NHGEHidktehd C| CH2ZNHSCR2NHC CH3H D5mor phol i nyl SCRNHC! @3 pakaisse]iH2 FHH
WD 00/ 64900 TABLE |11C 25 August 2003 PCT/ EP00/ 03394 Antiproliiferative

Activity SW80 (colon) Assay - |ICso Range 10 - 30 M Conpound RRR Nunber
A9HHHH A1OHFHH Al | FFHH A21HCI HH B5NO2ClI CH2CH2PhH

TABLE IliB

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

Compound R’ R* R’ R*
Number
A5 NO. Cl H H
A13 NQO, F H H
A15 CN F H H
B1 NO2 Cl 2-pyrrolyt H
BS COLEt . F CHs. H
B18 MeO Ci CH;3 H
B19 Ci H CHj H
B20 Ccl Ci CHs H
B22 F H CHaz H
B25 NO. Ci Cyclopropyl H
B29 } F CHs H
B30 H Ci CHs H
B32 Cl F - CHs H
D3 MesNSO-NH Cl CHs H
D4 CICH,NHSO:NH Cl CHa H
D5 morpholinylSO,NH Cl CHs H
D50 CONH, F H H
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B8NO2C CH2PhH B23NO2C PhH B24NO2C Pr opyl H B331 HCH3H C5NH2C HH

C12NG2Cl CONHNH2H D6NQ2CI 2- t hi ophenyl H D7NG2CI 2- f ur anyl H D9
D20NQ2C 2-i ndoyl yl H B34Br HCH3H D37NO2

D1ONORC! 4- p
D40- NO2Ci o-

o

HCT 116 col on Assay -
B3. . NO2Cl CH3H B4NO2Cl CH2CH3H WO 00/ 64900 25 August 2003 PCT/ EPOQ 03394

TABLE |1 VB Anti

1.1 - 9.99 Conmpound RR 2RR

8N2C! 1- napht hyl H TABLE | VA Anti
| C50 Range 0.01 -

TABLE lliC

proliferative Activity HCT 116 (col on) Assay -

bb:ﬁji ny! H

prol i feratlve KC'[IVI
1 uM Conpound RRR Numnber

| C50 Range

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

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

Antiproliferative Activity HCT 116 (colon) Assay - 1Cs; Range 0.01 -1 uM
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Compound R R’ R’ R*
Number

B3. NO:2 Ci CHs H

B4 NO. Cl CH.CHs, H



Nunmber A15CNFHH BINC2CI 2- pyrrol yl H B6NQ2Cl i - Pr H B7CNFCH3H B9CO2Et FCH3H
BLONG2CI 5- (4- Me) - pyrazol yl H B25NG2C1. . Cycl opropyl H C12NO2Cl Hao3
D50CONH2 FHH Wh‘gﬁ‘b‘}(’c Antioroliferative Activity HCT 116 (c%@y -
| C50 Range 10 u. M Conpound RRR Nunmber A5NO2CI HH A9HHHH A1OHFHH
A13N02FHH A14CH3SO2HHH A16N02HHH A21HCA HH B5NO2C CH2CH2PhH B8NO2CI CH2PhH

B23NO2Cl PhH B24NO2Cl Pr opyl H G CON- nor phoi i ne am deFHH C2CONHCH2CH2 OHFHH
C5NH2Cl HH

TABLE VB

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

Compound R’ R’ R® R*
Number

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

TABLE IVC

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

Compound R’ R’ R Rr*
Number
A5 NO. Cl H H
A9 H H H H
A10 H F H H
A13 NO- F H H
Al4 CH3S0. H H H
A16 NO- H H H
A21 H Cl H H
B5 NO; Cl CH2CH>Ph H
B8 NO, Cl CH.Ph H
B23 NO, Ci Ph H
824 NO- Cl Propyl H
C1 CON-morpholine amide F H H
C2 CONHCH,CH,OH F H H
-C5 NH, Cl H H
D6 NO, - Cl 2-thiophenyl H
D7 NO. Cl 2-furanyl H
D8 NO.» Cl 2-(3-Me)-thiophenyl H
D9 NO- Cl 3-pyridiny! H
D10 NO; Cl 4-pyridinyl H
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D6NO2C 2-t hi ophenyl H D7NO2Cl 2- f ur anyl H DBNO2C 2- ( 3- Me) - t hi ophenyl H
DONC2CI 3- pyri di nyl H DIONC2CI 4- pyri di nyl H -52 WO 00/ 64900 2554\ 23%93
PCT/ EPOO/ 03@%21}] % Cl p- MeSPhH D12NQO2Cl p- CF30PhH D13NC2C @Cmp%,m

| enedi o - Ph 4 | p- OH 0- MeOPhH D18NQ2Hcycl opr opyl H

D19N02d 2- benzof uranyl H D20NO2C 2-i ndoyl yl H D37N02Cl o- MePhH

DA1INO2CI m CF3PhH D43NO2d 4- N- pyrrol yl PhH D48NQO2Cl 1- napht hyl H

D49NO2CI 4- i soquinolinyl H WO 0064900 Exarpl-e_5+—Fablet—tormi-at-+oer25
August 2008 _PBI/IEPOO] 03394 (NOm 11 ngredi enfd1 vy} TahPMESFHhmmalind H
*5251001 250500720 NO, Cl p-CF;0Ph H
) D13 NO; Cl o,m- H
methylenedioxy-Ph
D14 NO» Cl p-OH-0-MeOPh H
D18 NO, H cyclopropyl H
D19 NO. Cl 2-benzofuranyl H
D20 NO» Ci 2-indoylyl H
D37 NO_ Cl o-MePh H
D41 NO- Cl m-CF3Ph H
D43 NO, Cl 4-N-pyrrolylPh H
D48 NO- Cl 1-naphthyl H
D49 NO. Cl 4-isoquinolinyl H
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2Anhydr ous Lact 0sel103831 351 193857 3Croscarnel | ose Sodi um 668163248 4
1Povi done K305561 122436 5Magnesium Stearatelll369 Tot al 25 Augu

Vi ght 12012013R)lps3e 11600900 5 Conpound 1 represents a CONppEpa p&fos jae

i nvention. Manufacturing Procedure: 1. Mx Itens 1, 2 and 3 1n a suitable
m xer for 15 mnutes: 2. Ganulate the powder m x from Step 1 with 20%
Povi done K30 Solution 10 (Item4). 3. Dry the granulation from Step 2 at
50C. 4. Pass the granulation fromStep 3 through a suitable mlling

equi pnment. 5. Add the Item5 to the mlled granulation Step 4 and m x for

3 mnutes. 6. Conpress the granulation_fro Step 5 on a suitable press. 15
Exanpl e 6: Capsul e Fornul at i oré’@ﬂ@'&—i&@ﬂ%—&&@ﬂﬂg my/ Capsui e 1Conpound

1 * I 525 10025050 7Anhde’OIIQ |l act 0159122 148- - - - 2Corn.St.arch?2535
403570 4Tal clot@ni] 10122Ingedigntssi um St earatel12 1 2Wg/Teklat £l |

Wei ght 200200{ | 800BC6AMauUnddotpound 1 ir epr ese?d s h 168nplo @66 of 508e | 750
i nvention. Manugacl AnhydyoBs beetdeee: 1.@ 10Bx |[t&3s 1,3P andiB_in 3B sui tBbl ¢
m xer for 15| m 8utl EGroscarmAllskd Sadism4 (& B ahd & x| f & 3] mMéut ps32

A1

4 Povidone K30 5 5 6 12 24 36
5 Magnesium Stearale 1 1 1 3 | 6 9
Total Weight | 120 120 150 300 600 900

5 *Compound 1 represents a compound of the invention.
Manufacturing Procedure:
1. Mix ltems 1,2and3ina suitablc—_z_ mixer for 15 minutes.

2. Granulate the powder mix from Step 1 with 20% Povidone K30 Solution
10 (Iltem 4).

3. Dry the granulation from Step 2 at 50°C.
4. Pass the granulation from Step 3 through a suitable milling equipment.
5. Add the ltem 5 to the milled granulation Step 4 and mix for 3 minutes.
6. Compress the granulation from Step 5 on a suitable press.
i5
Example 6: Capsule Formulation
ltem | Ingredients | mg/Capsule
1| Compound 1 * ! 5 25 100 250 500
2 Anhydrous Laclose 159 123 148 - --
3 Corn Starch 25 35 40 35 70
4 Talc 10 15 10 12 24
5 Magnesium Stearate 1 2 2 3 6
Total Fill Weight 200 200 300 | 300 600
* Compound 1 represents a compound of the invention.
20
Manufacturing Procedure:
1. Mix tems 1, 2 and 3 in a suitable mixer for 15 minutes.
2. Add ltems 4 & 5 and mix for 3 minutes,
3. Fill into a suitable capsule.
25
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3. Fill into a suitable capsule. -54 WO 00/64900 25 August 2003

PCT/ EPO0/ 03394 Exam |l e 7: Injection Sol ution/Enulsion Prepasah],

I tem ngredi entng/ nL 1Conmpound 1 11 ngy 2PEG 40010-50 m3LeC| ,ﬂ%&%@oa
O11-5 m5GHRVYPY- 12 ny 6Water g.s.1 nL * Conpound 1 represents

conmpound of the invention. 5 Manufacturing Procedure: 1. Dissolve item1 in
item2. 2. Add items 3, 4 and 5 to item6 and mx until dispersed,, then
honogeni ze. 3. Add the solution fromstep 1 to the mxture fromstep 2 and
honbgeni ze until thExamplect:sinectic utidn{EmulsionPrepatalet| e fi|ter
through a 0.2 umfilter and fill into V|als Exanple 8: |njection

Sol ut i on/ EfuT ST on|i@qgpar atijon 15 * iagrepimmnd 1 reptesents angfmbound of it he
i nvention. MENUTAcT{ri ng Prioceeybend & * Dissolve itemd in item?2. 2. Add

items 3, 4 aTrd—5 TG, TTem 6 apgglgo UntiT di sper sedjotstemghonogeni ze-_ 20 S.
Add the sol

_ tTor 11.§)m STep [l EGnld1€ M XTure from $bomPmand honogeni ze
]ch.nHI thedl°PFr-°'U' S udnsb&u pant. 4. Sterite Tikigmdghrough a 0.2 um
| er an fFHH—nAto—viats he—rmnventionhas
reference tio—speeifiec—and GWcEro‘l §PRFing [ TUSTTatec by

| Water g.s. 1mL
* Compound 1 represents a compound of the invention.

5 Manufaciuring Procedure:

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

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

Example 8: Injection Solution/Emulsion Preparation

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

15 * Compound 1 represents a compound of the invention.

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

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

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

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

While the invention has been illustrated by reference to specific and
25 preferred embodiments, those skilled in the art will understand that variations
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25 preferred enbodi ments, those skilled in the art will understand that
variations |Itenm ngredientmnm 1Conpound 1 11 m 2d cofurol 1@5 ﬁQg&m %3
3Leci t hi n20- Soy G 11-5 m5dycerol 8-12 m 6Water.s. Pcﬁgﬁg
August 2003 ‘{?WBG%MOO PCT/ EPOO/ 03394 and nodi ficati ons &E

t hrough routine experinentation and practice of the invention. Thus, t he
invention is intended not to be limted by the foregoi ng description, but

to be defined by the appended cla t heir equival e Augqust 2003
WO 00164900ap@’m%ﬁﬁ@ﬁleenga%m@élemé‘?ug Ogjing Fféfaefffgemép‘i“ a“ﬁ B8hd of

formula: H %Q mb'ént{or{ ﬂ'ﬁ'xsv"ﬂ% ?ﬂv@nﬁoﬂ 15.1nﬂé?:d5’é Mt&wéﬂlﬁﬁl@ﬂ irth@ore
-hal ogen, - 0%, R W _NHBO2R 13, or
strai ght - chd&ﬁ@fwhloﬁmblﬂt ta|b|ey¢efw¢|dcw ”’@rﬂﬁ%ﬁﬂﬁ‘lﬂ 9'ql@s§lﬁ‘ﬂstf'?'f gaEaksPShy dr oxy
and/ or hal ogen; R2 and R 4 are each independently hydrogen, -hal ogen, -NO2,
-CF3, or 15 straight chained | ower alkyl;
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R3 is hydrogen, -cycloal kyl, -aryl, -heterocycle, -heteroaryl, -COOF17 -CN,
- alkenyl, -CONR'R9, -alkynyl, or lower alkyl which optionajgy, t 200
substi t ut edv@/ hydroxy, -OR9, F, and/or aryl;. 20 R5 is Io%éﬁaw ich
optional |y YCYHBWituted by halogen; R 6 is |ower alkyl; 7S
hydrogen or |ower al kyl; -57 WO 00/64900 25 August 2003 PCT/ EPOO/ 03394 R8
and Rs are each independently hydrogen or |ower alkyl 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, 5 -NH2, and/or | ower aIkyI;dﬁ . and R12 are each independently
hydr ogen or |ower alkyl; Rt3 is |ower alﬁy whi ch optionally is substituted
by hal ogen and/or 10 -NR14R15; and R14 and R15 are each i ndependently
hydrogen or | ower al kyl, which optionally are substituted hal ogen, or
aIternativeN?@gﬁgﬁﬁzﬂmﬁdﬂﬁis a heterocycle; 15 and prodrugs and
pharmaceygtical |y active nmetabolites of conpounds of formula 1, and the
phar maceutical ly accg&%gble salts of the foregoing conpounds. 20 2. A
conpound of clait 1, AveerBoMNReliferMyiay ogen, NO2, CN, CONH2, hal ogen or
| ower alkyl. 3. A conpound of claim1l ory2, wherein R is NO2, CN or CONH2
25 4. A conpound of any one of clakls @ 3 rein R is at the 2'
position and i s hydrogen or hal oge

wherein

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

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

15  straight chained lower alkyl;

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

20

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

25 R’ is hydrogen or lower alkyl;

57-



ﬁ.dA conPound orkary one of clains 1 to 4 wherein R3 is |ower alkyl,
ydroxy | ower al ky cycloal kyl, heterocycle, or heteroaryl ound
of any one o J@§Jﬁk;-to 4 wherein R3 is met hyl , et hyl 30§§§$§ﬁzgzgp
hydr oxymet hyl". 4 00/ 64900 7. The conpound
3-net hyl - 5- (2-chl or ophenyl )-7-nitro- pyrazol o[ 3,4][1, 4] benzodi azepine. 5 8.
The conpound 3-net hyl -5-(2-fl uorophenyl) -
gyrafﬁlﬁ[g ?2[%|4]benﬁodi?§epine-7-carbonitri|e. 9. The conpound
met hy uor opheny

Dby et by - SO PSSRty ik e
I@é_rr ?zol o} 3, 4Aitionédip ere sdbstiteisidriy- W%@WWH(QFHN*'&a afigrnatively: Roapg R may

EPOO/ 03 eTyelel [
5-(2-chlor oéﬁ@%? @ é\l tr oﬂg%dgieé%r%;fgaé ?IPiChﬁpt'g}r‘@ étz]té\%lhg%d By H’ﬁ:lroxy,
5- (2- chl & opiNtiyy ahe/br dmwvevoaipyir azol of 3, 4] [ 1, 4]benzod|azep|ne
5- phenyl - 7- chl or o- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
5-(2-fluorophenyl)-7-chl oro-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
5- ( 2- chl or opheny| {17 ¢ hbad 6P yreeadtoindepdridenty bymaget arlepienalky20
5- (2, 4-di chl orophenyl ) - 7-chl oro- pyrazol of 3, 4] [ 1, 4] benzodi azepi ne,
5- phenyl - pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
5- (2-f1 uor ophenyl RNy newet ske villitd oflidiany RdiuvbaRidieby hdlogén hhdarophenyl ) - 7
f 1 uoro-pyrazol of, % 4111, 4] benzodi azepi ne,
5- ( 2- chl ¥ ophdiRy B 73W%thoxy pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne, 25
5- (2-f1 uorophenyl)-7-nitro-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,

R' and R' are each independently hydrogen or lower alkyi which
optionally are substituted halogen, or alternatively, -NR™R'® is a heterocycle;

15 and prodrugs and pharmaceutically active metabolites of compounds of formula

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

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

halogen or lower alkyl.

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

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

hydroxy lower alkyl, cycloalkyl, heterocycie, or heteroaryl.

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

30 or hydroxymethyl.
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5- phenyl - 7- met hanesul f onyl - pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,
5-(2-fluorophenyl)-7-cyano-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi nes August 2003
5-phenyl - 7-nif ro‘s%ﬁ.o . . . PCT/EP00/03394
5-(3-nitr ophg’rﬂ/‘f"ﬁ =7-nitro-pyrazol o[ 3,4][ 1, 4] benzodi azepi ne, ng
5-(2-trifluoronethy!)-7-nitro-pyrazol o[ 3,4J[ 1, 4] benzodi azepi ne,

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

(5- phenyl - pyrazol o[ 3, 4] [ 1, 4] benzodi azepi n-7-yl ) -carboxylic acid sodi um

sal t, 5-(2-fluorgphenyh) vémb8aR RYMBAM-8LS.chldrdpreaZaficazepi ne,
5-(2-fluor opheny?)' -7-car gog?h.oxy-.pyrg?o?g[ 3, 4] ([%?L 4riwbenzodi azepine, 5

N- ( 2- hydr ox yyrarpiq[3 311 Alsenzediepering:| ) - pyr azol of 3, 4] [ 1, 4] benzodi azepi ne- 7-
car boxam de,

5-(2-fluorophenyl)-7-norphol i nyl carbony! - pyrazol o[ 3, 4] [ 1, 4] benzo-

di azepi ng, N, 8. The cormpound 3-methyl-5-(2-fluorophenyl)-

N bi s- (2- hydr oxyet.hyl)-5- (2-fl uor.opbenyl ) -.pyrazol o[ 3, 4j [ 1, 4] benzo- .10

di azepi ne- 7 Pé'éq%’z‘?gg#h% eﬁiﬁbénzodtazep1ng-t}-ca¥b3nn??(e.

(5-(2-fl uorophenyl)-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi n-7-yl ) - carboxylic acid,
5-(2-fl uorophenyl)-pyrazol o] 3, 4% [l 4} b | azepi ne- 7- car boxam de, or

5- ( 2- chl or ophenyl -py]r:rg?(‘}P Qung [Bring rygﬁiggiugﬁ)&eﬁ@[) 15 12. A conpound of
formul a | ofpyedRidB kMY §¢hAc8iazepine-7-carboxamide.

3-et hyl -5-( f chi oc?[gp%[\grﬁll )-7-ni tFr)o- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,

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

di azepi ne, 10,  Th d 3-hydroxymethyl-5-(2-fluorophenyl)-
3- (1-met hyl et hyl ) O5- (20RO T A A oISl S [ 1. 4] benzo- 20
di azepi ne, Pyfazak{Blietlbgnzpdezepinetfrearopnitis:l ) - 7- ami no- pyrazol of 3, 4] [

1, 4] benzo-

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

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

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

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

A
Lh

5-(2-fluorophenyl)-7-nitro-pyrazolo[3,4][1,4benzodiazepine,
5-phenyl-7-methanesulfonyl-pyrazolof3,4]{1,4lbenzodiazepine,
_. 5-(2-fluorophenyl)-7-cyano-pyrazolo[3,4]{1,4lbenzodiazepine,
5-phenyl-7-nitro-pyrazolo[3,4){1,4]benzodiazepine,
5-(3-nitrophenyl)-7-nitro-pyrazolo[3,4][1,4}benzodiazepine,
30 - 5-(2—trif1uoromethyl)-?-nitro-pyrazolo[3;4}[1 ,4]benzodiazepine,
5-phenyl-7-carbomethoxy-pyrazolo[3,4][1,4lbenzodiazepine,
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di azepi ne, 3-(phenyl nethyl)-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4]
1, 4] benzo- di azepi ne, 25 August 2003
3I glzateg%lln-e& Zégellﬁligoroophenyl ) - 7- car boet hoxy- pyrazol o[ 3,4][1, 4 gﬁﬁgo%foss%
3- (2-net hyl propyl ) -5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4] [ 1, 4] benzo-
di azepi ne,
3-trifluoronethyl-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4] [ 1, 4] benzo- 30
di azepi ne, -60 45-phagyispyraona3.4iD.4lbcez00ezeriH7/EHECRDERYIF acid sodium
g_— hydr pxyrreéé&yl -5-(2-chi orophenyl)-7-nitro-pyrazol o[ 3,4][ 1, 4] benzo-

i azepi ne, ’
N- ( 2- hydr oxyet hyg-j2-fBsarephgny)e7-{dicd-pyraroiociiB Al 1 }lgeyzadiarepiBed] [ 1, 4] benzo- d
i azepi ne-7-car ide 5 ) . . .
ST CN N di et nyl SRR RS 30 PRI AL BRSPS, a1 [ 1, 4] -
benzodi agzepi ne, N-(2-hydroxyethyl)-5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine-7-
3- (1- net hyl pr ogyln)'_- 5- (2-chi orophenyl)-7-nitro-pyrazol o[ 3, 4] [ 1, 4] benzo-

3- met hoxynet hyi - RudtBhRERPIEMdphdtiniddrBenyyyeaicis A4 ]4j8erddenzo- 10

di azepi ne. ]
3- et henyl - 5digzepifg.or ophenyl ) - 7- ni t r o- pyr azol o[ 3, 4] [ 1, 4] benzodi azepi ne,

3-methyl - 5-(2-chy, %_awgaﬁcgr@&gﬁmwwrmrgi)jaﬁsioio[émﬁgﬁeghﬁz_epi ne,

3- et hyl - 5- (2- chl’or oph ) no-pyrazol of I'T 1, 4] benzodi azepi ne,
3- net hy 19 5- dgihzepihe-7-caberasniggr azol o[ 3, 4] [ 1, 4] benzodi azepi ne,

15
3-methyl -5-(2-c = - a : i ijne,
eyl 5. (o- 1197 QOGO TSP P sRitificnty TR g e el
N- ( 3- met hyl - 5- ( B-(hfuasrophemy)-pyrnagolaihiihl 2jegrzedidbpine odcarbopamide; oi ) -

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

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

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

20 diazepine,

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

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

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

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

30 - diazepine,
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acetam de, N-(3-nethyl-5-(2-chlorophenyl)-pyrazolo[3,4]]
1, 4] benzodi azepi n-7-yl)- 20 net hanesul f onam de, . 25 August 2053
b

N- ( 3- et hyl - 5- (2-chl or ophenyl ) - pyrazol o[ 3,4][| , 4] benzodi a

pr openan de WSy | - 5-phenyl - 7-f| uor o- pyr azol o[3,4][1, 4]ZP(g‘lé&zoﬂc’i%aze

pi ne, 3-nethyl-5-(2-chl orophenyl)-pyrazol o[ 3, 4] [ 1, 4]benzod|azep|ne, 25
3-net hyl - 5- phenyl - 7-ni t ro- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne,

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

3- net hyl - 5- ( 2- f Beioydogtyemsthyl-57{3vohiphaptieny)i7enitbanyazqlgliSaAld. 4penz-| 1, 4] -
benzodlazeplne

3-rnet hyl - 59@38PN8or opheny! ) - 7- ni t r 0- pyr azol o[ 3, 4] [ 1, 4] benzodi azepi ne, 30

3- et hyl - 5- pheny&l fzawcaa@emﬁﬁ) -8rhdtl-bepFiadiaphepyirpyrazdloiB Mify |4]Benze- f
| uor ophenyl ) - 7-chl or o- pyrazo 0[3 4] [ 1, 4] benzodi azepi ne, -61 25 August 2003
WO 00/ 64900 JifeePiEPYOFYES¥RMICe

g met hyl 55- (2- t LN NIRRT achiBBRTBthYI)-B=(Ridnidropyé AT litfa-pYatold] 174l

i azepi ne,

N - (3-net hbeBBZQC!ZaE’eﬂﬂ'Qﬁ ophenyl ) pyrazol o[ 3, 4] [ 1, 4] benzodi azepi n-7-yi ) - 4-
N, N- di et hyi ami -5¢2-chlorophen ‘Y-mtro razolo[3.4][1,4]benzo-

N - (3-net hyl - ?’gﬁchl o%eny -p?yroargg oy3) p¥ben2({) |]z£ze]p| n-7-yl)-4-N
chi or onet hyldmnwm f onami de,

N o5 s AR e ey ik aysegmigor 1) -4

uor ophenyl ) -digzepinel of 3, 4] [ 1, 4] - 10 benzod| azepi ne- 7- car boxam de,

et el S Sy H S DR AT b podiazopn
3-methyi-5-(2-chlorophenyl)-7-methoxy-pyrazoiof3,4][1 4]benzodiazepme
3-methyl-5-(2-chlorophenyl)-7-amino-pyrazolo[3,4]{1,4]benzodiazepine,
3-methyl-5-phenyi-7-chloro-pyrazolo{3,4][1,4]benzodiazepine,

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

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

3-methyl-5-phenyl-7-fluoro-pyrazoio[3,4]{1,4]benzodiazepine,
3-methyl-5-(2-chlorophenyl)-pyrazolof3,4]{1,4lbenzodiazepine,
3-methyl-5-phenyl-7-nitro-pyrazolo[3,4][1,4lbenzodiazepine,
3-methyl-5-(2-fluorophenyi)-7-iodo-pyrazolo[3,4]{ 1 ,4]benzodiazepine,

_ S-methyl—5—(2§f!uorophenyl)-7-morpholinylcarbonyl—pyrazo!o[S,4][1 41

[RS]
ih

benzodiazepine, :
3-methyl-5-(2-fluorophenyl)-7-nitro- pyrazolo[S 4]{1,4)benzodiazepine,
30 - 3-methyi-5-phenyl-pyrazolo[3,4]{1,4]benzodiazepine,
3-methyl-5-(2-fluorophenyl)-7-chioro-pyrazolo[3,4}{ 1,4]benzodiazepine,
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3- et hyl - 5-(2-fl uorophenyl )-7-fl uoro-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne.

3-cycl opropyl - 5- (2-chl orophenyl )-7-nitro-pyrazol o] 3, 4] [ 1, 4] Qg%gggt%ggi ne,
15

3-cycl opr opyﬂ%qo((ﬁgoehl or ophenyl - 7-ni tro- pyrazol o[ 3, 4] [ 1, 4] bgﬁ}’éﬁ?"é‘?@%‘i ne,
or 3-propyi-5-(2-chlorophenyl)-7-nitro-pyrazol o[ 3,4][1, 4] benzodi azepi ne.
13. A conmpound of formula | of claim1 which is 20

3- car boet hoxy-5-(2-chl or ophenyl )-7-ni tro-pyrazol of 3, 1,4]-
benzodi azepi %e, (S-methyl-S— 2-trif&/1020methylphengﬁ -7-nitro-p3Lrazcﬁla[I3,4}[1],4]benzo-

5-(2-chl orog#]ggé/di g /-nitro-pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne- 3- car boxani de,
N, N-di net hyl -5-("2-"chl or ophenyl ) - 7-ni tro- pyrazol o{ 3,4][ 1, 4] benzodj azepi ne
25 - 3-car boxam de\-(3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepin-7-yi)-4-

N- am no- 5- ( 2, ghl < It:0- pyrazol o[ 3, 4] [ 1, 4] benzodi azepi ne- 3-

car boxam de%ﬁﬁ%ﬁ%ﬁ%%‘lﬁ%%‘]r@%“}&%. tro-pyrazol o[ 3, 4][ 1, 4] benzodi azepi ne- 3-
car boxal dehyde, dW-(3@methyl-5-(2-chlorophenyl)-pyrazoto[3,4][1,4lbenzodiazepin-7-yf}-4-IN-

5-(2-chl orophenyl)-7-ni tro-pyrazol o[ 3, 4][1, 4] benzodi azepi ne-3-carbonitrile.
-62 25 Augus‘fme'\ﬁ%’@%sethW%ﬁéﬁanﬁﬁ’/ EP00/ 03394 14. A conpound of formul a |
of claim1 which js(3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4lbenzodiazepin-7-yl)-4-

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

benzodi azepi W@;plyalmesulfonamxde,

3- (4- di met hyl ani nQRARAYhmdoliRyIfEthAl-SRSAYIS-(27URirb Sty ralond(3 A4 [41; 4]

benzodi azepi ne, .

3- ( 2- cyafophleenaodiazepne FCGBPIRENFR) - 7- ni tro- pyrazol o 3, 4] [ 1, 4]

3 pheny| - 5. (2 ohi SRS PROQYT-fodo-pyrazolo Il Aenzodiazein . repine, 10

3- ( 2- net hyl pheny| J<sthgl-Zphenpphbrymp-pyrazplol b4 )bl f Beprefiszefne, 4]
3-methyi-5-(2-fluorophenyl)-7-fluoro-pyrazoio[3,4][ 1,4Jbenzodiazepine.
3-cyclopropyl-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][ 1,4]benzodiazepine,

15 3-cyclopropyl-5-(2-chlorophenyl-7-nitro-pyrazolo[3,4]{1,4]benzodiazepine,
or

S-propyi-s-(z-chlorophenyl)-7-nitro-pyrazolo[3,4][1 ,4]benzodiazepine.

13. A compound of formuia | of claim 1 which is ,
| 20 3-carboethoxy-5-(2-chlorophenyl)-7-nitro-pyrazolof3,4)[1,4]-
benzodiazepine,
5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4]{ 1 ,4]benzodiazepine-3-
carboxamide,
N, N-dimethyl-5-(2-chlorophenyl)-7-nitro-pyrazolo{3,4][ 1,4]benzodiazepine
25 -3-carboxamide,
N-amino-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4]{ 1,4]benzodiazepine-3-
carboxamide,
5-(2-chlorophenyl)-7-nitro-pyrazoio[3,4][1,4]benzodiazepine-3-
carboxaldehyde, or
30 5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1 Albenzodiazepine-3-carbonitrile.
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benzodi azepi ne,
3-(2-nitrophenyl)-5-(2-ch|orophenyl)-?-nitro-pyrazol0[3,4][§5ALgmﬁ2003
benzodi azepi ne, "
3-(2-trifl uoMOH96APP phenyl ) - 5- (2- chl or ophenyl ) - 7- ni t r o- pyr &201 81 34 1, 4]
15 benzodi azepi ne,

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

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

benzodi azepi ne, . P
3-(2-nethoxypheniﬁ&-SJtEQPHP%?%BHgﬁ?F§!9tﬁﬁpﬁéyg$#3§ol0[3,4][1,4]
benzodi azepi ne, 3-(4-methyiphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4](1,4]
3-(4-(nmethylthio Phgg¥kg-5-(2-chlorophenyl)-7-nitro-pyrazo|0[3,4][1,4]

)
benzodi azepifffizodiaz

3- (4-tri fs uor onethexyphanylamitophdnghbg2-ehloesphehylf-7mitro-@ymzcia(8l4[ 1341 [ 1, 4]
25 benzodi azepi ne, )
3- (4- hydr oxyReNZREIAFERSheny! ) - 5- (2- chl or ophenyl ) - 7-ni t r o-

pyrazol of 3, 4] [ 1, 4. Repsspneagiisne-chiorophenyl)-7-nitro-pyrazolo[3,4]{1,4]
3- (3- hydroxyphenyl )( 5- (2-chl g?oghenw )p- 7- %i)t ro-'pﬁ?azol o[ 3,4][1,4]
benzodi azepirnzogmzepine,

3-((1, 1' - bi phenyll .4 - By L4z Lvrdzdid o 1,4
beﬁlgodi aze:oPne, y%gﬂg%ﬁlﬁ uélﬁo%gla%’iﬁ%ﬁi‘g%ﬁ/ %Z%Z()%é{%u 7 %%%3394 pidé. L 4]
3- ( 2- napht hyl ) - 5-3-f2-otdtoylpiereiyd-2-chierophenyl)y F-aiter Rirazap[31414l. 4]

ge?goﬁ: ?fgghge}%%")di??@‘-ecm orophenyl)-7- ni"t ro-pyrazol o[[3, 4] [1, 4]
benzodi azepi ne, 53-(2-nitrophenyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo{3,4]{1.4]
3-(3- phenoxyt?ehnez%gie%in%z,- chl orophenyl )-7-nitro-pyrazol o[ 3, 4] [ 1, 4]
3-(2-trifluoromethylphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolof3,4][1,4]
15 benzodiazepine,
3-(3-trifluoromethyliphenyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4]{ 1,4]
benzodiazepine,
3-(1-naphthyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo{3,4]{ 1,4]
benzodiazepine,
20 3-(2-methoxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo(3,4]{1,4]
benzodiazepine,
3-(4-(methylthio)phenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][ 1,4]
benzodiazepine,
3-(4-trifluoromethoxyphenyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]
25 benzodiazepine, _
3-(4-hydroxy-2-methoxyphenyl)-5-(2-chlorophenyi)-7-nitro-
pyrazolo[3,4][1,4] benzodiazepine,
3-(3-hydroxyphenyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4](1,4]
benzodiazepine,
30 3-((1,1 ’-biphenyl)—4-y{)-5-(2-chlorophe'nyl)-7-nitro-pyrazolo[3,4][1 4]

benzodiazepine,
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benzodi azepi ne,
3-(3-cyanopheny|)-5-(2-ch|orophenyl)-7-nitro-pyrazoi0[3,4][§5ﬁbgmﬁ2003
benzodi azepi ne, FTEP00/03394
3- (3- et hoxy pH@AYF%Ws_ (2. chi or ophenyl ) - 7- ni t r o- pyr azol of 3, 4] T 4] 0]
benzodi azepi ne,

3-(3-net hyl phenyl ) -5-(2-chl orophenyi)-7-nitro-pyrazol o[ 3, 4][ 1, 4]
benzodi azepi ne, or 3-(2-f

uor ophenyl ) - 5- ph&rginaphtiiviiriotpgitlarasihensl)d-nitromyaroteididilepl ne. 15 15 A

conpound of for . of claiml1l which is
3-(4- net hyl M&%%‘@'@% -5-(2-chl orophenyl ) -7-nitro-
pyrazol o[ 3, 4] [ 1, 4lBaizopticnydpH(@echioraphenyl)-7-nitro-pyrazolo[3,4][1,4]

3-(1-thiazolyl)-5-(2-chl orophenyl)-7-nitro-pyrazo[o[ 3, 4][1, 4] benzodi azepi ne
. 3-(1,3, 4-%&85@%%?'9%-yl ) - 5- (2-chl or ophenyi )-7-nitro- 20

pyrazol o[s3, 4] [ 1, 4 Berwrdiatepié-(2-chiorophenyl)-7-nitro-pyrazolof3,4]{1.4]
3-(4-imdazal y[)-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3, 4][ 1, 4]

benzodi azepifiZodiazepine,

3- (2- pyrazol yl) - B-GZyahbphsif)sd-thibrophismdp-nazopab3olé]d 4 Abenz odi azepi ne
3- ( 3- pyr azol BgnzodiageniBgy or ophenyl ) - 7- ni t r o- pyr azol o[ 3, 41[ 1, 4] benzodi azepi ne
' -(3-et henyl)-5-{2-chlorophenyl)-7-nitro-pyrazoio[3,41[1,4]
3-(2-thienyl)-5- (?2(- c%_f‘S’r‘y pﬁg%%ll )(- 7-nit rpo- ps;//;azol O[pg', 4] [ 1[ 4]][benzodi azepi ne,
3- ( 2- f ur Hhy| hergzod@zepindr ophenyl ) - 7- ni t r o- pyr azol o[ 3, 4] [ 1, 4] benzodi azepi ne,

3- (3- wet hyl thi en-Zrvflsidk@ndilsoeoismphkng ALiitS- AR AR 4 [ 1. 41

benzodi azepi ne,
3- ( 3- net hyl t berewdRzgpineder 2- chl or ophenyl ) - 7-ni tro- pyrazol o[ 3,41[ 1,41 30
benzodi azepi ne,

3-(indol-2-yl)- 5_%@-%thqupg%}}{ghﬁ;ﬂ\?C}th_fi"[' irti)q'%{/r%ozlg{sdt[”g,’ﬂb[ef,zﬂ?iggﬁ i(r)l%'i azepi ne,
-64 25 August 2003 WD 00164900 PCT/ EP0O0/ 03394 3-(1l-methyl-1
Hpyrrol 12-yi)-5- (g-ciy or opnemyidrofmblal f S BXHET el [ 1. 41
3-{4-methylpyrazol-5-yl)-5-(2-chlorophenyl)-7-nitro-
pyrazolo[3,4][1,4]benzodiazepine,
3-{1-thiazolyl}-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4}]{ 1 .Albenzodiazepine,
3-(1,3,4-oxadiazol-2-yl)-5-(2-chlorophenyl)-7-nitro-
20 pyrazolo[3,4]{1,4]benzodiazepine,
3-{4-imidazolyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1.4]
benzodiazepine,
3-(2-pyrazolyl)-5-(2-chlorophenyi)-7-nitro-pyrazolo[3,4]1 [4lbenzodiazepine,
3-(3-pyrazolyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][ 1 /Albenzodiazepine,
25 3-(2-thienyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4]{ 1,4]benzodiazepine,
3-(2-furanyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][ 1 ,4}benzodiazepine,
3-(3-methyithien-2-yi)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1.4]
benzodiazepine, _ _
3-(3-methylthien-2-yl)-5-(2-chlorophenyl)-7-nitro-pyrazoio[3,4][1.4]
30 benzodiazepine,
3-{indol-2-yl)-5-(2-chlorophenyl)-7-nitro-pyrazolof3,4][1 /4]benzodiazepine,
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benzodi azepi ne,

3-(3-pyridinyl)-5-(2-chlorophenyl)-7-nitro-pyrazol o[ 3, 4] [1, 49 august 2003
benzodi azepi ne,

3- (4- py(di ny\99856499¢ ch| or ophenyl ) - 7- ni t r o- pyr azol e[ 3, 4] [ 1, 4FCT/EP00/03354
benzodi azepi ne,

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

3-(2-pyrrolyl)-5-(2-chl orophenyl)-7-nitro-pyrazol o[ 3,4][1, 4]benzod|azep|ne

3-(4-iso I 5- h 7-nit
3 et 0 Rl e B DY A T
ge?éofkﬁzﬁsv$§§°agzﬁﬁ?oro nyl ) nitr | o] 3, 4] b di [

[ razo en
g (5- (rjrpt hyIth| enE32(3yﬁ’3§"d51Y)25 (%F’@Pmﬂ#@ﬁyﬁjf%ﬂfﬁﬂW%JO%I?ééHh [3,4]Z Fll Z]Z sprnes
enzodi a
3-(2- |n1§§ i I?d?ze%n | - 7-nitro-pyrazol o[ 3, 41[ 1, 4] benzodi azepi ne,
3-(3-pyri di nyI) @-&h@ﬂ nyr)-%(a-ﬁlajomnf@wl)ﬂr@tmﬂyiaqu@i@ﬁ%dﬂazepu ne, 20

3-(1, 3-benz hé 5-phenyl - 7-nitro-pyrazol o[ 3,4][1, 4] benzodi azepi ne,
3-(2,3-di hyg&ér&?%é% nz'odi oxi n-6-yl)-5-phenyl -7-nitro-pyrazol o] 3, 4] [ 1, 4]

benzodi azepi ne, 3-(4-(1-pyrrolyl)phenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolof3,4]{1 4]

3- (2, 3-met hyl enedi enyl )-5-(2-chl orophenyl )-7-nitro-pyrazol o[3,4][1, 4
25 benzodi azté zﬁgl,azggi Q [ I ]

3-(5>-ethy furan- Zi-w-byrﬁalll%ﬂ‘mcbm@ﬁwl)ﬁ-ﬁ*tmmym@?mé]@ Sl®ntpliazagine,
benzodi azepi ne. %ﬂ&éo&&%%%%— -Cft‘ll ophen%l Tanltro-pyrazolg[g/ zﬁf‘l A?]%egzo-
diazepine,
3-(2-benzofuranyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4]( 1,4}
benzodiazepine,
15 3-(3-thieny!)-5-(2-chiorophenyl)-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,
20 3-(1,3-benzodioxol-5-yl)-5-phenyl-7-nitro-pyrazolo[3,4][ 1,4]
benzodiazepine,
3-(2,3-dihydro-1,4-benzodioxin-6-yl}-5-phenyl-7-nitro-pyrazoio{3,4}{1,4]
benzodiazepine,
3-(2,3-methylenedioxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4]{1,4]
25 benzodiazepine, or
3-(5-ethylfuran-2-yl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4]{1,4]

benzodiazepine.

16. A compound of the formulas
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or 5 wherein R to R4 are as in claiml1l. 5 25 August 2003 PCT/ EPO0/ 03394
17. A pharmaceutical conposition conprising as an active inggeagdi6&tooa
conmpound of any one of clains 1 to 15 and a pharmaceutical ly_acce tabl?’e
carrier or S¥RP¥F®At. 10 18. The conpounds of any one of clé‘?%""f’ 13815 for
use as ‘nedicanents. 19. The use of a conpound of any one of clains 1 to 15
in the manufacture of a nedicanent for the treatnent or control of breast,
colon, lung 15 and prostate tunors.

R =N N—
R
R4
3
or
H 5
N\g——\
R‘l 1 R3
g
Rd

wherein R’ to R* are as in claim 1.

5
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.
10 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

15 and prostate tumors.
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