
Title: PYRAZOLOBENZODIAZEPINES AS CDK2 INHIBITORS  Abstract  Novel
pyrazolobenzodiazepines having formula (I) and the pharmaceutically
acceptable salts thereof, wherein R[err], R[err], R[err] and R[err] are  as
defined herein inhibit cyclin-dependent kinases (CDKs), in particular CDK2,
are anti-proliferative agents useful in the treatment or  control of cell
proliferative disorders, in particular breast, colon, lung and prostate
tumors. WO 00/64900 25 PCT/EP00/03394 PYRAZOLOBENZODIAZEPINES AS CDK2
INHIBITORS The present invention is directed to novel
pyrazolobenzodiazepines which  5 inhibit cyclin-dependent kinases (CDKs),
in particular CDK2. These compounds  



and their pharmaceutically acceptable salts, and prodrugs of said
compounds,  are anti-proliferative agents useful in the treatment or
control of cell proliferative  disorders, in particular cancer. The
invention is also directed to pharmaceutical  compositions containing such
compounds, and to methods for the treatment 10 and/or prevention of cancer,
particularly in the treatment or control of solid  tumors. The compounds of
the invention are especially useful in the treatment  or control of breast,
colon, lung and prostate tumors. The invention is also  directed to
intermediates useful in the preparation of the above anti-proliferative
agents. 15 Uncontrolled cell proliferation is the hallmark of cancer.
Cancerous tumor  cells typically have some form of damage to the genes that
directly or indirectly  regulate the cell-division cycle. 20
Cyclin-dependent kinases (CDKs) are enzymes which are critical to cell
cycle control. These enzymes regulate the transitions between the different
phases of the cell cycle, such as the progression from the G1 phase to the
S  phase (the period of active DNA synthesis), or the progression from the
G2 phase  to the M phase, in which active mitosis and cell-division occurs.
25 CDKs are composed of a catalytic CDK subunit and a regulatory cyclin
subunit. The cyclin subunit is the key regulator of CDK activity, with each
CDK  interacting with a specific subset of cyclins: e.g. cyclin A (CDK1,
CDK 2). The  different kinase/cyclin pairs regulate progression through
specific stages of the  30 cell cycle. -1 WO 00/64900 25 August 2003
PCT/EP00/03394 Aberrations in the cell cycle control system have been
implicated in the  uncontrolled growth of cancerous cells. There is an
extensive body of literature  



validating the use of compounds inhibiting CDKs as anti-proliferative
therapeutic  agents. 5 The present invention relates to
pyrazolobenzodiazepines capable of  inhibiting the activity of one or more
CDKs, in particular CDK2. Such compounds  are useful for the treatment of
cancer, in particular solid tumors. In particular the  compounds of the
present invention are especially useful in the treatment or 10 control of
breast, colon, lung and prostate tumors. The invention is also directed  to
intermediate compounds useful in the preparation of the above-mentioned
pyrazolobenzodiazepines. The compounds of the present invention are
compounds of formula I 15 below wherein R1 is hydrogen, -NO2, -CN,
-halogen, -OR5, -RSOR7, -COOR',- CONR$R9,  20 -NR10R'1, -NHCOR12, -NHSO2R73
, or straight-chained lower alkyl which optionally is substituted by
hydroxy and/or halogen; R2 and R4 are each independently hydrogen,
-halogen, -NO2, -CF3, or  straight chained lower alkyl; -2 WO 00/64900
PCT/EP00/03394 R3 is hydrogen, -cycloalkyl, -aryl, -heterocycle,
-heteroaryl, -COOK7-CN, - alkenyl, -CONRSR9, -alkynyl, or lower alkyl which
optionally is substituted by  hydroxy, -OR9, F, and/or aryl; 5 R5 is lower
alkyl which optionally is substituted by halogen;  R6 is lower alkyl; 10 R'
is hydrogen or lower alkyl; R8 and R9 are each independently hydrogen or
lower alkyl which itself  optionally are substituted by hydroxy and/or
-NH2; alternatively, R8 and R9 may  form a 5- or 6-membered heterocycle
which optionally is substituted by hydroxy,  



15 -NH2, and/or lower alkyl; R10, R71 and R12 are each independently
hydrogen or lower alkyl; R13 is lower alkyl which optionally is substituted
by halogen and/or  20 -NR14R15; and R14 and R15 are each independently
hydrogen or lower alkyl which  optionally are substituted halogen, or
alternatively, -NR 14R15 is a heterocycle. 25 Further, the invention
relates to prodrugs and pharmaceutically active  metabolites of compounds
of formula I, and the pharmaceutically acceptable  salts ofthe foregoing
compounds. The present invention is further directed to the use of the
compounds of  30 formula 1, or prodrugs and pharmaceutically active
metabolites of compounds of formula 1, and the pharmaceutically acceptable
salts of the foregoing compounds -3 WO 00/64900 P25 Auqust 20
PCT/EP00/03394 as medeicaments; and to pharmaceutical compositions
comprising a  pharmaceutically effective amount of any one or more of the
above-described  compounds, or a pharmaceutically acceptable salt or
prodrug thereof, and a  pharmaceutically acceptable carrier or excipient. 5
The present invention is also directed to the use of the compounds of
formula 1, prodrugs or pharmaceutically active metabolites of compounds of
formula 1, or the pharmaceutically acceptable salts of the foregoing
compounds  for the manufacture of a medicament for treating solid tumors,
in particular 10 breast, colon, lung and prostate tumors, more specifically
breast and colon  tumors. .. As used herein, the following terms shall have
the following definitions. 15 "Aryl" means an aromatic group having 5 to 10
atoms and consisting of 1  or 2 rings. Examples of aryl groups include
phenyl and 1- or 2-naphthyl. "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 alkenyl groups
include  ethylene, propylene, isopropylene, 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  acetylene and the
like. Preferred alkynyl groups are straight-chained. "Cycloalkyl means a
non-aromatic, partially or completely saturated cyclic  30 aliphatic
hydrocarbon group containing 3 to 8 atoms. Examples of cycloalkyl groups
include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. -4 WO 00/64900
PCT/EP00/03394 "Effective Amount" means an amount of at least one compound
of  Formula 1, or a pharmaceutically acceptable salt, prodrug or metabolite
thereof,  that significantly inhibits proliferation of a tumor cell,
including human tumor cell  5 lines. "Halogen" means fluorine, chlorine,
bromine or iodine. Preferred  halogens are fluorine and chlorine. 10
"Heteroaryl" groups are aromatic groups having 5 to 10 atoms, one or 2
rings, and containing one or more hetero atoms. Examples of heteroaryl
groups  are 2-, 3- or 4-pyridyl, tetrazolyl, oxadiazolyl, pyrazinyl,
quinolyl, pyrrolyl, and  imidazolyl. 15 "Hetero atom" means an atom
selected from N, 0 and S. "Heterocycle" means a 3- to 1 0-membered
non-aromatic, partially or  completely saturated hydrocarbon group, such as
tetrahydroquinolyt, which  contains one or two rings and at least one
hetero atom. 20 "IC50" refers to the concentration of a particular
pyrazolobenzodiazepine  



required to inhibit 50% of a specific measured activity. IC50 can be
measured,  inter alia, as is described in Example 4, infra. 25 "Lower
Alkyl" denotes a straight-chain or branched, substituted or  unsubstituted,
saturated aliphatic hydrocarbon having 1 to 6, preferably 1 to 4,  carbon
atoms. Typical lower alkyl groups include methyl, ethyl, propyl, isopropyl,
butyl, t-butyl, 2-butyl, pentyl, hexyl and the like. 30 -5 WO 00/64900
PCT/EP00/03394 "Pharmaceutically acceptable salt" refers to conventional
acid-addition  salts or base-addition salts which retain the biological
effectiveness and  properties of the compounds of formula I and are formed
from suitable non-toxic  organic or inorganic acids or organic or inorganic
bases. Sample acid-addition 5 salts include those derived from inorganic
acids such as hydrochloric acid,  hydrobromic acid, hydroiodic acid,
sulfuric acid, sulfamic acid, phosphoric acid  and nitric acid, and those
derived from organic acids such as p-toluenesulfonic  acid, salicylic acid,
methanesulfonic acid, oxalic acid, succinic acid, citric acid,  malic acid,
lactic acid, fumaric acid, and the like. Sample base-addition salts 10
include those derived from ammonium, potassium, sodium and, quaternary
ammonium hydroxides, such as for example, tetramethylammonium hydroxide.
"Pharmaceutically acceptable," such as pharmaceutically 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 I 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 I or  



to a pharmaceutically acceptable salt of a compound of formula I. A prodrug
may be inactive when administered to a subject but is converted in vivo to
an 25 active compound of formula I. "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 -6 WO
00/64900 25 August 2003  PCT/EP00/033 In one embodiment, the current
invention is directed to compounds having  the formula: 1 Ra  5 and
prodrugs and pharmaceutically active metabolites of compounds of formula 1,
and the pharmaceutically acceptable salts of the foregoing compounds,
wherein R1 through R'5 are as defined above. In a preferred embodiment of
the compounds of formula 1, R1 is hydrogen,  10 NO2, CN, CONH2, halogen or
unsubstituted lower alkyl. Preferred lower alkyls are methyl and ethyl.
More preferably, R' is NO2, CN, or CONH2. R' is  preferably on the 7- or 8-
position. In another preferred embodiment of the compounds of formula 1, R2
is on  15 the 2' position and is hydrogen or halogen. In another preferred
embodiment of the compounds of formula I, R3 is  unsubstituted lower alkyl,
hydroxy lower alkyl, cycloalkyl, heterocycle, or  heteroaryl. Preferred
lower alkyl groups are methyl, ethyl and hydroxymethyl. 20 Preferred
cycloalkyl groups are unsubstituted C3 -C5. In another preferred embodiment
of the, compounds of formula 1, R` is at  



the 4' position and is hydrogen or halogen, most preferably R4 is hydrogen.
-7 WO 00/64900 25 August 2003  PCT/EP00/03394 In another preferred
embodiment of the compounds of formula 1, R5 and  R6 are independently
methyl or ethyl, each of which optionally may be  substituted by halogen.
More preferably, R5 is trifluoromethyl. 5 In another preferred embodiment
of the compounds of formula I, R7 is  hydrogen, methyl or ethyl. In another
preferred embodiment of the compounds of formula 1, R8 and  R9 are each
independently hydrogen, methyl, ethyl or hydroxyethyl. When R8 10 and R9
form a heterocycle, preferred heterocycle groups are 6-membered,
unsubstituted, groups that most preferably include two heteroatoms. Most
preferred heteroatoms are selected from 0 and N. In another preferred
embodiment of the compounds of formula I, R1, R",  15 and R'2 are each
independently hydrogen, methyl and ethyl. In another preferred embodiment
of the compounds of formula 1, R13 is  lower alkyl which optionally may be
substituted by halogen, most preferably R13  is methyl, ethyl, or
trifluoromethyl. 20 In another preferred embodiment of the compounds of
formula 1, R'4 and  R15 are each independently hydrogen, methyl, ethyl or
heterocycle. Preferred  heterocycles are 3-7membered rings that include at
least one nitrogen. 25 The following intermediates are also examples of
additional preferred  compounds according to the present invention: WO
00/64900 3  wherein R', R2 and R4 are as defined above;  



5 6  5 and s -9 25 August 2003  PCTIEPT0/03344 WO 00/64400 25
PCT/EP00/03394 wherein, in each of the immediately foregoing formulas, each
of R', R2, R3 and  R4 are as previously defined herein. These intermediates
are useful in the  synthesis of compounds of formula 1. 5 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 I 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. WO 00/64900
Scheme 1  R3= H 5 10 1 



2 3 a) Lawesson's reagent (a known reaction for most substitutions)  b)
reaction with Me2N-CH(OEt)2 c) reaction with hydrazine. 15 Compound 1 is
either available from commercial sources or is  synthesized by methods
known in the art. 4 20 WO 00/64900 Scheme 2 R3 is other than H 5 R` 1 9 R
R4 2 5 -e 7 25 August 2003  PCTIEP00103394 6 a) Lawesson's reagent (a known
reaction for most substitutions) 10 d) reaction with R3-CHO, in the
presence of a base preferably piperidine  c) reaction with hydrazine e)
oxidation of dihydropyrazole to pyrazole (use of air in DMSO RT- 150' C, or
in  



the presence of air and base (Cs2CO31DMF)). 15 WO 00/64900 Scheme 3 '
Alternative Scheme when Ra is other than H 7 5 R` 2 7 8 25 > CT/EPJ01U3 Q3
5 6 a) Lawesson's reagent (a known reaction for most substitutions)  f)
reaction with Ra-CHO, in the presence of a base preferably
diazabicycloundecane or 2,2,6,6-tetramethylpiperidine. 10 g) dehydration,
by treatment with weak acid (pyridinium p-toluenesulfonate,  pyridinium
acetate etc.) or with chlorotrimethylsilane in pyridine at ref lux c)
reaction with hydrazine e) oxidation of dihydropyrazole to pyrazole (use of
air in DMSO RT-150 C, or in  the presence of air and base (Cs2CO21DMF). 15
WO 00/64900 Scheme 4 5 Transformation of R' or R3 Functional Groups N-6' NH
7 7' 



25 August 2003  PCT/EP00/03394 wherein R" can be any of the options for R'
as defined above and, similarly, R3.  can be any of the options for R3 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 example, when the desired R' = NH2,
this substitution may be obtained by  reduction of the corresponding nitro
group. Similarly, when the desired R' NHR' (where R'= -COR'2, -S02 R13, or
-R'9R"), this substitution may be 15 obtained by reaction of the
corresponding R' = NH2 compound with an acid  halide or anhydride. When the
desired R' = CONRR" (where R = hydrogen or  lower alkyl, and R" = lower
alkyl), this substitution may be obtained by reaction of  the corresponding
compound where R' = I, with carbon monoxide and a primary  or secondary
amine in the presence of a palladium catalyst. 20 In addition, if R3 in the
starting material is CO2Et, standard chemical  modification may be used to
produce compounds having the following  corresponding R3 groups: CH2OH
(reduction); CHO (partial reduction); CH2NMe2 (reductive  25 amination of
the aldehyde); CH2OMe (alkylation of the alcohol); CH=CH2  (olefination of
the aldehyde); CONRR" (where R = H or lower alkyl and R" -14 WO 00/64900 =
H or lower alkyl, aminolysis with the corresponding amine HNRR" where  R =
H or lower alkyl and R" = H or lower alkyl); CONHNHR (where R=H,  lower
alkyl or aryl) (hydrazinolysis - reaction with hydrazine); CN  (dehydration
of the amide CONH2). 5 In the foregoing schemes, compound 1 is either
commercially available,  for example from Sigma, or can be readily
synthesized by methods known in the  



art. Thus, compound 2 is prepared from the corresponding lactam (compound
1)  by the procedure of Sternbach et at., J. Org. Chem. 29:231 (1964) or by
reaction  10 with Lawesson's reagent. Compositions/Formulations  in an
alternative embodiment, the present invention is directed to pharmaceutical
compositions comprising at least one compound of formula 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 25 compounds of formula 1, prodrugs of such compounds,
or the salts thereof, may  be manufactured in a manner that is known in the
art, e.g. by means of  conventional mixing, encapsulating, dissolving,
granulating, emulsifying,  entrapping, dragee-making, or lyophilizing
processes. These pharmaceutical preparations can be formulated with
therapeutically inert, inorganic or organic  30, carriers. Lactose, corn
starch or derivatives thereof, talc, steric acid or its salts  can be used
as such carriers for tablets, coated tablets, dragees and hard -15 WO
00/64900 25 August 2003  PCT/EP00/03394 gelatin capsules. Suitable carriers
for soft gelatin capsules include vegetable  oils, waxes and fats.
Depending on the nature of the active substance, no  carriers are generally
required in the case of soft gelatin capsules. Suitable  carriers for the
manufacture of solutions and syrups are water, polyols, 5 saccharose,
invert sugar and glucose. Suitable carriers for injection are water,  



alcohols, polyols, glycerine, vegetable oils, phospholipids and
surfactants.  Suitable carriers for suppositories are natural or hardened
oils, waxes, fats and  semi-liquid polyols. 10 The pharmaceutical
preparations can also contain preserving agents,  solubilizing agents,
stabilizing agents, wetting agents, emulsifying agents,  sweetening agents,
coloring 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 1. Dosages  As mentioned above,
the compounds of formula 1, prodrugs thereof, and their salts, and
compositions containing these compounds are useful in the  20 treatment or
control of cell proliferative disorders, in particular oncological
disorders. These compounds and formulations containing said compounds are
particularly useful in the treatment or control of solid tumors, such as,
for  example, breast and colon tumors. 25 A therapeutically effective
amount of a compound in accordance with this  invention means an amount of
compound that is effective to prevent, alleviate or  ameliorate symptoms of
disease or prolong the survival of the subject being  treated.
Determination of a therapeutically effective amount is within the skill in
the art. 30 -16 25 August 2003  WO 00/64900 PCT/EP00/03394 The
therapeutically effective amount or dosage of a compound of formula  I can
vary within wide limits and will be adjusted to the individual requirements
in  each particular case. In general, in the case of oral or parenteral
administration  to adult humans weighing approximately 70 Kg, a daily
dosage of about 10 mg to 5 about 10,000 mg, preferably from about 200 mg to
about 1,000 mg, should be  



appropriate, although the upper limit may be exceeded when indicated. The
daily dosage can be administered as a single dose or in divided doses, or
for  parenteral administration, it may be given as continuous infusion. 10
15 Examples  The compounds of the present invention may be synthesized
according to known techniques, such as for example the general schemes
provided above.  The following examples illustrate preferred methods for
synthesizing the  compounds and formulations of the present invention. In
the following examples the NMR data is provided in ppm relative to
tetramethylsilane, in the solvent and spectrometer frequency as indicated.
Example 1: Pyrazoles Prepared According to Scheme 1 20 Step a: Reaction of
Lactam (compound 1) with Lawesson's Reagent  to form Thiolactam (compound
2): 1.1 Compound Al: R' = H, R2 =F, R4 = H 25 To a solution of 5.085 g (20
mmol) of lactam 1 (where R1 = H, R2 =F, and  R4 = 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
aqueous  mixture was extracted with methylene chloride, and the extracts
washed with  water, dried over anhydrous sodium sulfate, filtered and
concentrated under -17 WO 00/64900 25 August 2003  PCT/EP00/03394 reduced
pressure. The residue was recrystallized from methylene chloride- 



methanol to give 4.0 g of Compound Al (thiolactam 2). 'H nmr: (DMSO-d6, 300
mHz) 12.56 (s, 1 H, NH), 7.10-7.65 (m, 8H), 4.59 (s, 2H). 5 1.2 Compound
A2: R' = F, R2 = R4 = H Compound A2 was prepared in the same manner as
described above for  Compound Al. ' H nmr: (DMSO-d6, 300 mHz) 12.50 (s, 1
H. NH), 7.37-7.56 (m,  7H), 7.06 (dd, J = 3, 9 Hz, 1 H), 4.60 (br s, 2H).
10 Step b: Reaction of thiolactam 2 with DMF acetal to form  dimeth
laminomet4 iene derivative 3: 1.3 Compound A3: R' = Ci, R2 = Cl, R4 = H A
solution of 0.999 g (3.1 mmol) of thiolactam 2 (R1 = Cl, R2 = Cl, R4 = H),
15 10 mL of dry tetrahydrofuran and 10 mL of dimethylformamide diethyl
acetal was  stirred at room temperature for 2 hours. Volatiles were removed
under reduced  pressure leaving a red-orange solid residue. Crystallization
from hexane-ethyl  acetate gave 0.716 g of Compound A3 (derivative 3 where
R' = Cl, R2 = Cl, R4  H), as a red solid, mp 196-198 C. 'H nmr: (DMSO-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, 9 Hz, 1 H), 7.00 (d, J = 9 Hz, I H),  6.60 (d, J = 3 Hz, 1 H), 3.27 (s,
6H). Step c: Conversion of dimethylaminomethylene derivative 3 to  pyrazole
4: 25 1.4 Compound A4: R1 = Cl, R2 = Cl, R3 = R4 = H
5-(2-chlorophenyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine To a solution
of 0.265 g (0.71 mmol) in 10 mL of dry methylene chloride  was added ca.
39.8 microliters (1.27 mmole) of anhydrous hydrazine. The 30 mixture was
stirred under an argon atmosphere for 85 min_, then taken up in  methylene
chloride and washed with water, dried over anhydrous sodium sulfate,
filtered and concentrated under reduced pressure to give 0.219 g of
Compound -18 WO 00/64900 25 August 2003  



PCT/EP00/03394 A4 (pyrazole 4 where R' = Cl, R2 = Cl, R4 = H) as a tan
solid. The analytical  sample, was filtered through a short bed of silica
gel, eluting with ethyl acetate,  and then recrystallized from ethyl
acetate. mp > 300 C. 'H nmr: (DMSO-d6, 400 mHz) 12.07 (s, 1 H, NH), 8.03
(s, 1 H, NH), 7.58 (s, 1 H),  5 7.4-7.5 (m, 4H), 7.17 (dd, J = 2, 9 Hz, 1
H), 6.79 (d, J = 9 Hz, 1 H), 6.25 (s, 1 H). The following pyrazoles
(compound 4) were prepared in accordance with  scheme 1 and as described in
steps a-c above: 10 1.5 Compound A5: R' = NO2, R2 = Cl, R3 = H, R4 = H.
5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1',4]benzodiazepine  ' H nmr:
(DMSO-d6, 300 mHz) 9.16 (s, 1 H, NH), 7.90 (dd, J = 2, 8 Hz, 1 H), 7.4 7.6
(m, 5 H), 7.08 (d, J = 2 Hz, 1 H), 6.75 (d, J = 8 Hz, 1 H). 15 1.6 Compound
A6: R1 = CI, R2 = H, R3 = H, R4 = H
5-phenyl-7-chloro-pyrazolo[3,4][1,4]benzodiazepine  'H nmr: (DMSO-d6, 200
mHz) 7.97 (s, 1 H, NH), 7.62 (s, 1 H), 7.35-7.60 (m, 5H), 7.29 (dd, J = 2,
9 Hz, 1 H), 6.93 (d, J = 9 Hz, 1 H), 6.60 (d, J = 2 Hz, 1 H). 20 1.7
Compound A7: R= Cl, R2 = F, R3 = H, R4 = H
5-(2-fluorophenyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine  H nmr:
(DMSO-d6, 400 mHz) 12.10 (s, 1 H, NH), 8.01 (s, 1 H), 7.60 (s, 1 H), 7.5
(m, 2H), 7.18-7.33 (rn, 3H), 6.83 (d, J = 8 Hz, 1 H), 6.47 (s, 1 H). 25 1.8
Compound A8: R' = Cl, R2 = Cl, R3 = H, R4 = Cl  5-(2,4-d ichlorophe
nyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine ' H nmr: (DMSO-d6, 400 mHz)
12.09 (s, 1 H, NH), 8.05 (s, 1 H, NH), 7.68 (s, 1 H),  7.56 (s, 1 H), 7.52
(d, J =10 Hz, 1 H), 7.48 (d, J = 10 Hz, 1 H), 7.19 (dd, J = 2, 9  30 Hz, 1
H), 6.78 (d, J = 9 Hz, 1 H), 6.27 (d, J = 2 Hz, 1 H). -19 25 August 2003
WO 00/64900 PCT/EP00/03394 1.9 Compound A9: R'= H, R2 = H, R3 = H, R4 = H  



5-phenyl-pyrazolo[3,4][1,4]benzodiazepine  'H nmr: (DMSO-d6, 300 mHz) 12.04
(s, 1 H), 7.77 (s, 1 H), 7.58 (s, 1 H), 7.32-7.47  (m, 5H), 7.22 (dt, J =
2, 8 Hz, 1 H), 6.92 (d, J = 8 Hz, 1 H), 6.76 (d, J = 8 Hz, 1 H),  5 6.67
(dd, J = 1,8 Hz, 1 H). 1.10 Compound A10: R' = H, R2 = F, R3 = H, R4 = H
5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine  'H nmr: (DMSO-d6, 200
mHz) 12.00 (s, 1 H, NH), 7.79 (s, 1 H), 7.32-7.56 (m, 3H), 10 7.00-7.32 (m,
3H), 6.78 (d, J = 6 Hz, 1 H), 6.64 (t, J = 6 Hz, 1 H), 6.48 (d, J = 6  Hz,
1 H). 1.11 Compound Al l : R' = F, R2 = F, R3 = H, R4 = H
5-(2-fluorophenyl)-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, 1 H), 6.86 (m, 1 H), 6.26 (br d, J = 8 Hz, 1
H). 1.12 Compound A12: R' = CH3O, R2 = Cl, R3 = H, R4 =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, 1
H), 6.75 (d, J = 8 Hz, 1 H), 5.89 (s, 1 H), 3.46 (s, 3H). 1.13 Compound
A13: P ' = NO2, R2 = F, R3 = H, R4 = H
5-(2-fluorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine  25 'H nmr:
(DMSO-d6, 300 mHz) 12.14 (s, 1 H, NH), 9.06 (s, 1 H, NH), 7.89 (dd, J = 2,
9 Hz, 1 H), 7.55 (s, 1 H), 7.4-7.5 (m, 2H), 6.76 (d, J = 9 Hz, 1 H). 1.14
Compound A14: R' = CH3SO2, R2 =. H, R3 = H, R4 = H
5-phenyl-7-methanesulfonyi-pyrazolo[3,4][1,4]benzodiazepine -20 WO 00/64900
25 August 2003  PCT/EP00/03394 'H nmr: (DMSO-d6, 400 mHz) 12.18 (s, 1H,
NH), 8.54 (s, 1H, NH), 7.72 (dd, J =  2, 9 Hz, 1 H), 7.64 (s, 1 H), 7.43
(m, 5H), 7.14 (d, J = 2, Hz, 1 H), 7.06 (d, J = 9 Hz,  1 H), 3.01 (s, 3H). 



5 1.15 Compound A15: R' = CN, R2 = F, R3 = H, R4 =H
5-(2-fluorophenyl)-7-cyano-pyrazolo[3,4][1,4]benzodiazepine  'H nmr:
(DMSO-d6, 300 mHz) 12.16 (s, 1 H, NH), 8.63 (s, 1 H, NH), 7.59 (s, 1 H),
7.4-7.58 (m, 3H), 7.2-7.37 (m, 2H), 6.82 (dd, J = 2,8 Hz, 1 H), 6.78 (s, 1
H). 10 1.16 Compound A16: Ft' = NO2, R2 = H, R3 = H, R4 = H
5-phenyl-7-nitro-pyrazolo[3,4][1,4]benzodiazepine  'H nmr: (DMSO-d6, 400
mHz) 12.19 (s, 1H, NH), 8.96 (s, 1H, NH), 8.03 (dd, J =  2,9 Hz, 1 H), 7.62
(s, 1 H), 7.35-7.5 (m, 6H), 6.94 (d, J = 9 Hz, 1 H). 15 1.17 Compound A17:
R' = NO2, R2 = CF3, R3 = H, R4 = H
5-(2-t(fluoromethylphenyi)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine  'H
nmr: (DMSO-d6, 300 mHz) 12.12 (s, 1H, NH), 9.18 (s, 1H, NH), 7.45-7.9 (m,
6H), 7.00 (s, 1 H), 6.71 (d, J = 9 Hz, 1 H). 20 1.18 Compound A18: R' =
CO2CH3, R2 = H, R3 = H, R4 = H
5-phenyl-7-carbomethoxy-pyrazolo[3,4][1,4]benzodiazepine  'H nmr: (DMSO-d6,
300 mHz) 12.15 (s, 1 H, NH), 8.42 (s, 1 H, NH), 7.78 (dd, J =  2,9 Hz, 1
H), 7.62 (s, 1 H), 7.35-7.45 (m, 5 H), 7.29 (d, J = 2 Hz, 1 H), 6.93 (d, J
9 Hz, 1 H), 3.66 (s, 3H). 25 1.19 Compound A19: R' = I, R2 = F, R3 = H, R4
= H  5-(2-fluorophenyl)-7-iodo-pyrazolo[3,4][1,4]benzodiazepine  1 H nmr:
(DMSO-d6, 300 mHz) 12.09 (s, 1 H, NH), 7.99 (s, 1 H, NH), 7.58 (s, 1 H),
7.4-7.55 (m, 3H), 7.19-7.35 (m, 2H), 6.76 (s, 1 H), 6.62 (d, J = 8Hz, 1 H).
30 1.20 Compound A20: R' = CO2Et, R2 = F, R3 = H, R4 =H -21 WO 00/64900 25
August 2003  PCT/EP00/03394
5-(2-fluorophenyl)-7-carboethoxy-pyrazolo[3,4)[1,4]benzodiazepine  'H nmr:
(DMSO-d6, 300 mHz) 12.08 (s, 1 H, NH), 8.50 (s, 1 H, NH), 7.62 (d, J = 8  



Hz, 1 H), 7.57 (s, 1 H), 7.4-7.5 (m, 2H), 7.18-7.35 (m, 2H), 7.14 (s, 1 H),
6.80 (d, J  = 8 Hz, 1H), 4.15 (q, J = 6 Hz, 2H), 1.17 (t, J = 6 Hz, 3H). 5
1.21 Compound A21: R' = H, R2 = Cl, R3 = H, R4 = H
5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepine  'H nmr: (DMSO-d6, 300
mHz) 11.95 (s, I H), 8.40 (s, 1 H), 7.84 (s, 1 H), 7.53 (s, 1 H), 7.38-7.48
(m, 4H), 7.09 (t, J = 8 Hz, 1 H), 6.78 (d, J = 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 Substituted  Pyrazole 7 in Accordance with Schemes 2 and 3 15 2.1
Compound B1: R1 = NO2, R2 = Cl, R3 = 2-pyrrolyl, R4 = H; Scheme .2
3-(2-pyrrolyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine
A mixture of 0.995 g (3 mmol) of thiolactam 2 (R' = NO2, R2 = Cl, R3 = 2-
pyrrolyl, R4 = H), 0.571 g (6 rnmol) of pyrrole-2-carboxaldehyde, 0.383 g
(4.5 m -nol) (Aldrich) of piperidine and 10 mL of dimethoxyethane was
stirred under  20 a; ion for 2 hours. The mixture was taken up in ethyl
acetate, and washed  successively with 0.1 M sulfuric acid, water and then
brine, dried over anhydrous  sodium sulfate, filtered and concentrated
under reduced pressure. The  corresponding olefin 5 was isolated by silica
gel chromatography (elution with  hexane/ethyl acetate (1:1)) as a red
solid (0.309 g) and used directly in the next 25 step. Olefin 5 (0.309 g)
was dissolved in 6 mL of dimethyl sulfoxide and reacted  with 72.5 mg (2.2
mmol) of hydrazine under an argon atmosphere. After 20 min,  the mixture
was taken up in ethyl acetate and washed successively with water  and
brine, dried over anhydrous sodium sulfate, filtered and concentrated under
reduced pressure to give a mixture of dihydropyrazoles 6 (0.296 g). The
mixture 30 of 6 was dissolved in dimethyl sulfoxide and heated in the
presence of air at  130C for 2 hours, cooled, taken up in ethyl acetate,
and washed successively -22 WO 00/64900 25 August 2003  



PCT/EP00/03394 with water and then brine. The extract was dried over
anhydrous sodium sulfate,  filtered and concentrated under reduced
pressure. The product, Compound B1,  7 was purified by silica gel
chromatography (elution with hexane-ethyl acetate  25175). 5 ' H nmr:
(DMSO-d6, 300 mHz) 12.12 (s, 1 H, NH), 10.39 (s, 1 H, NH), 9.07 (s, 1 H,
NH), 7.96 (dd, J = 2, 8 Hz, 1 H), 7.4-7.65 (m, 4H), 7.15 (d, J = 2 Hz, 1
H), 6.90 (s,  1 H), 6.79 (d, J = 8 Hz, 1 H), 6.48 (s, 1 H), 6.12 (d, J =
2Hz, 1 H). 2.2 Compound B2: R' = NO2, R2 = Cl, R3 = CO2Et, R4 = H; Scheme 3
10 3-carboethoxy-5-(2-chlorophenyl)-7-nitro-pyrazolo(3,4][1,4]
benzodiazepine A mixture of 5.0 g (15.1 mmol) of thiolactam 2 (R' = NO2; R2
= Cl), 6 mL  of a 50% solution of ethyl glyoxylate in toluene, 4.5 mL (31
mmol) of  diazabicycloundecane and 100 mL of dimethoxyethane was stirred
under an  argon atmosphere for 30 minutes at room temperature. The mixture
was 15 acidified with 0.005 M H2SO4, extracted with ethyl acetate. The
combined  extracts were dried over anhydrous sodium sulfate, filtered, and
concentrated  under reduced pressure. The aldo[ adduct 8 was obtained as a
mixture of  diastereomers (5.6 g) by silica gel chromatography (elution
with hexane-ethyl  acetate 60140). 20 A mixture of 4.7 g (10.8 mmol) of
aldol adduct 8 obtained above, 100 mL  of pyridine and 6.9 mL (54.4 mmol)
of chiorotrimethylsilane was stirred for 10  minutes at room temperature
and then heated at 120 C for 1.5 hours. The  mixture was cooled, taken up
in 1 L of ethyl acetate and washed successively 25 with water and brine,
and the ethyl acetate layer dried over anhydrous sodium  sulfate. After
filtration and evaporation of volatiles under reduced pressure, the  crude
residue was filtered through silica gel, eluting with hexane-ethyl acetate
(1:1), to give 4.3 g of olefin 5. 30 A solution of 4.3 g of olefin 5,
obtained above, in 210 mL of  dichloromethane, was stirred with 0.68 mL
(21.6 mmol) of anhydrous hydrazine 



-23 25 August 2003  WO 00/64900 PCT/EP00/03394 for 30 min. The mixture was
then partitioned between water, and the aqueous  phase extracted with
dichloromethane. The combined extracts were dried over  anhydrous sodium
sulfate, filtered and concentrated under reduced pressure.  The residue,
which contained a mixture of dihydropyrazoles 6, was dissolved in 5 50 mL
of dimethylsulfoxide and heated at 130 C in the presence of air for 3
hours. The reaction mixture was cooled, taken up in ethyl acetate and
washed  with water. The organic layer was dried over anhydrous sodium
sulfate, filtered  and concentrated under reduced pressure. The product was
isolated by silica  gel chromatography, eluting with hexane-ethyl acetate
(40/60) to give 0.580 g of  10 Compound B2 (R' = NO2, R2 = Cl, R3 = CO2Et,
R4 = H). 1 H nmr: (DMSO-d6, 400 mHz) 13.33 (s;.1 H), 9.15 (s, 1 H), 8.02
(dd, J = 2, 9 Hz, 1 H), 7.46-7.55 (m, 4H), 7.18 (d, J = 2 Hz, 1 H), 6.89
(d, J = 9 Hz, 1 H), 4.25 (q, J =  7 Hz, 2H), 1,27 (t, J = 7 Hz, 3H). 15 The
following pyrazoles (compound 7) were prepared in accordance with  scheme 2
or 3 as described above: 2.3 Compound B3: R' = NO2, R2 = Cl, R3 = CH3, R4 =
H (Scheme 2)
3-methyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine 20 ' H
nmr: (DMSO-d6, 300 mHz) 11.85 (s, 1 H, NH), 9.04 (s, 1 H, NH), 7.83 (dd, J
=  2, 9 Hz, 1 H), 7.39-7.52 (m, 4H), 7.05 (d, J = 2 Hz, 1 H), 6.69 (d, J =
9 Hz, 1 H),  1.98 (s, 3H). 2.4 Compound B4: R1 = NO2, R2 = Cl, R3 = CH2CH3,
R4 = H (Scheme 2)  25
3-ethyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine ' H
nmr: (DMSO-d6, 300 mHz) 11.91 (s, 1 H, NH), 9.05 (s, 1 H, NH), 7.85 (dd, J
=  2, 8 Hz,.1 H), 7.35-7.58 (m, 4H), 7.04 (d, J = 2 Hz, 1 H), 6.71 (d, J =
8 Hz, 1 H),  2.41 (q, J = 7 Hz, 2H), 1.06 (t, J = 7 Hz, 3H). 30 2.5
Compound B5: R1 = NO2, R2 = CI, R3 = CH2CH2Ph, R4 = H (Scheme  2) 
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3-(2-phenylethyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine  H nmr. (DMSO-d6, 200 mHz) 11.95 (s, 1 H, NH), 9.05 (s, 1 H,
NH), 7.82 (dd, J =  2, 8 Hz, 1 H), 7.05-7.60 (m, 1 OH), 6.70 (d, J = 8 Hz,
1 H), 2.82 (m, 2H), 2.64 (m,  2H). 5 2.6 Compound B6: R1 = NO2, R2 = Cl, R3
= i-Pr, R4 = H (Scheme 2)
3-(1-methylethyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine  'H nmr: (DMSO-d6, 300 mHz) 11. 90 (s, 1 H, NH), 9.02 (s, 1
H, NH), 7.84 (dd, J =  2, 9 Hz, 1 H), 7.35-7.55 (m, 4H), 7.04 (d, J = 2 Hz,
I H), 6.74 (d, J = 9 Hz, 1 H), 10 2.86 (sept, J = 9 Hz, 1 H), 1.14 (d, J =
9 Hz, 6H). 2.7 Compound B7: R' = GN, R2 = F, R3 = CH3, R4 = H (Scheme 2)
3-methyl-5-(2-fluorophenyl)-pyrazolo[3,4][1,4)benzodiazepine-7-carbonitrile
'H nmr: (DMSO-d6, 300 mHz) 12.05 (s, 1H, NH), 8.55 (s, 1H, NH), 7.45 (m,
3H), 15 7.25 (m, 2H), 6.78 (d, J = 8 Hz, 1 H), 6.71 (s, 1 H), 2.03 (s, 3H).
2.8 Compound B8: R' = NO2, R2 = Cl, R3 = CH2Ph, R4 = H (Scheme 2)
3-(phenylmethyl) -5-(2-chlorophenyl)-7-nitro-pyrazoio[3,4][1,4]
benzodiazepine 1H nmr: (DMSO-d6, 300 mHz) 12.08 (s, 1 H, NH), 9.08 (s, 1
H), 7.85 (d, J = 9 Hz, 20 1 H), 7.40-7.56 (m, 4H), 7.16-7.34 (m, 5H), 7.06
(br s, 1 H), 6.71 (d, J = 9 Hz, 1 H),  3.71 (s, 2H). 2.9 Compound BS: R' =
CO2Et, R2 = F, R3 = CH3, R4 = H (Scheme 2)
3-methyl-5-(2-fluorophenyl)-7-carboethoxy-pyrazolo[3,4][1,4J benzodiazepine
25 1 H nmr: (DMSO-d6, 300 mHz) 11.81 (s, 1 H), 8.37 (s, 1 H), 7.59 (dd, J =
2, 9 Hz,  1 H), 7.39-7.51 (m, 2H), 7.16-7.31 (m, 2H), 7.09 (s, 1 H), 6.74
(d, J = 9 HZ, 1 H),  4.08. (q. ,.J = 7 Hz, 2H), 2.04 (s, 3H), 1.12 (t, J =
7 Hz, 3H). 2.10 Compound BlO: R' = N02, R2 = CI, R3 = 5-(4-Me)-pyrazolyl,
R4 =H  30 (Scheme 2) -25 
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3-(4-methylpyrazol-5-yi)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine H nmr: (DMSO-d6, 400 mHz) 12.58 (s, 1 H), 9.26 (s, 1 H),
8.75 (br s, 1 H), 7.95 (d, J = 8 Hz, 1 H), 7.42-7.6 (m, 5H), 7.12 (s, 1 H),
6.81 (d, J = 8 Hz, 1 H), 2.32 (s,  5 3H). 2.11 Compound B11: R' = NO2: R2 =
CI, R3 = CH2-iPr, R4 = H (Scheme 2)
3-(2-methylpropyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine  'H nmr: (DMSO-d6, 400 mHz) 11.91 (s, 1H), 9.06 (s, 1H),
7.87 (dd, J = 2, 9 Hz, 10 1 H), 7.4-7.56 (m, 4H), 7.08 (d, J = 2 Hz, 1 H),
6.74 (d, J = 9 Hz, 1 H), 2.28 (d, J =  7 Hz, 2H), 1.89 (n, J = 7 Hz, 1 H),
0.88 (d, J = 7 Hz, 6H). 2.12 Compound B12: R' = NO2, R2 = Cl, R3 = CF3, R4
= H (Scheme 3)
3-trifluoromethyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine 15 'H nmr: (CDCI3+DMSO-d6, 300 mHz) 7.98 (dd, J = 2, 9 Hz, 1
H), 7.2-7.6 (m, 6H),  7.02 (br s, 1 H), 6.62 (d, J = 9 Hz, 1 H). 2.13
Compound B13: R' = NO2, R2 = Cl, R3 = 1-thiazolyl, R4 = H (Scheme  3) 20
3-(1-thiazolyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine  'H nmr: (DMSO-d6, 300 mHz) 13.08 (s, 1 H), 9.21 (s, 1 H),
7.88-7.92 (m, 2H), 7.84 (d, J = 3 Hz, 1 H), 7.42-7.62 (m, 4H), 7.12 (d, J =
2 Hz, 1 H), 6.79 (d, J = 8  Hz, 1 H). 25 2.14 Compound B14: R' = NO2, R2 =
CI, R3 = 4-imidazolyl, R4 = H  (Scheme 2)
3-(4-imidazolyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine  ' H nmr: (DMSO-d6, 400 mHz) 12.33 (s, 1 H), 12.29 (s, 1 H),
9.07 (s, 1 H), 7.90 (dd, J = 2, 9 Hz, 1 H), 7.76 (s, 1 H), 7.44-7.63 (m,
4H), 7.35 (s, 1 H), 7.11 (d, J = 2  30 Hz, 1 H), 6.78 (d, J = 9 Hz, 1 H).
-26 



WO 00/64900 25 August 2003  PCT/EP00/03394 2.15 Compound B15: R' = NO2, R2
= Cl, R3 = 2-pyrazolyl, R4 = H (Scheme  2)
3-(2-pyrazolyi)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine H nmr: (DMSO-d6, 300 mHz) 13.11 (s, 1 H), 12.48 (s, 1 H),
9.12 (s, 1 H), 7.93 (d,  5 J = 9 Hz, 1 H), 7.76 (s, 1 H), 7.39-7.60 (m,
4H), 7.11 (s, 1 H), 6.78 (d, J = 9 Hz, 1 H), 6.59 (s, 1 H). 2.16 Compound
B16: R' = NO2, R2 = Cl, R3 = 3-pyrazolyl, R4 = H (Scheme  2) 10
3-(3-pyrazolyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine  'H nmr: (DMSO-d6, 300 mHz) 13.09 (s,1 H), 12.31 (s, 1 H),
9.13 (s, 1 H), 7.80- 8.05 (m, 4H), 7.40-7.62 (m, 3H), 7.13 (s, 1 H), 6.78
(d, J = 9 Hz, 1 H). 2.17 Compound B17: R' = NO2, R2 = Cl, R3 = CH(Me)CH2Me,
R4 = H  15 (Scheme 2)
3-(1-methylpropyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine  ' H nmr: (DMSO-d6, 300 mHz) 11.90 (s, 1 H), 9.04 (s, 1 H),
7.85 (dd, J = 2, 9 Hz, 1 H), 7.38-7.55 (m, 4H), 7.05 (d, J = 2Hz, 1 H),
6.72 (d, J = 9 Hz, 1 H), 2.65 (m,  1 H), 1.52 (m, 2H), 1.13 (d, J = 7 Hz,
3H), 0.79 (t, J = 8 Hz, 3H). 20 2.18 Compound B18: R' = MeO, R2 = Cl, R3 =
CH3, R4 = 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, 1 H), 7.34-7.50 (m, 5H), 6.77 (dd, J =
2,9  Hz, 1 H), 6.72 (d, J = 9 Hz, 1 H), 5.86 (d, J = 9 Hz, 1 H), 5.86 (d, J
= 2Hz, 1 H), 25 3.44 (s, 3H), 2.05 (s, 3H). 2.19 Compound B19: R' = Cl, R2
= H, R3 = CH3, R4 = H (Scheme 2)
3-methyl-5-phenyl-7-chloro-pyrazolo[3,4][1,4]benzodiazepine  ' H nmr:
(DMSO-d6, 400 mHz) 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 Hz, 1 H), 6.92 (d, J = 9 Hz, 1 H),
6.62 (d, J =  
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2.20 Compound B20: R' = CI, R2 = Cl, R3 = CH3, R4 = H (Scheme 2)
3-methyl-5-(2-chlorophenyl)-7-chloro-pyrazolo[3,4][1,4] benzodiazepine 'H
nmr: (DMSO-d6, 300 mHz) 11.78 (s, 1 H), 7.95 (s, 1 H), 7.38-7.55 (m, 4H), 5
7.17 (dd, J = 2, 9 Hz, 1 H), 6.75 (d, J = 9 Hz, 1 H), 6.22 (d, J = 2 Hz, 1
H), 2.03 (s,  3H). 2.21 Compound B21: R' = H, R2 = F, R3 = CH3, R4 = H
(Scheme 2)  3-methyl-5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine 10
'H nmr: (DMSO-d6, 300 mHz) 11.75 (s, 1 H), 7.69 (s, 1 H), 7.36-7.52 (m,
2H),  7.04-7.30 (m, 3H), 6.77 (d, J = 8 Hz, 1 H), 6.63 (t, J = 8 Hz, 1 H),
6.50 (d, J = 8  Hz, 1 H), 2.07 (s, 3H). 2.22 Compound B22: R' = F, R2 = H,
R3 = CH3, R4 = H (Scheme 2)  15
3-methyl-5-phenyl-7-fluoro-pyrazolo[3,4][1,4]benzodiazepine 'H nmr:
(DMSO-d6, 300 mHz) 11.85 (s, 1 H), 7.70 (s, 1 H), 7.46-7.55 (m, 2H),
7.35-7.43 (m, 2H), 7.11 (dt, J = 3, 9 Hz, 1 H), 6.92 (dd, J = 5, 9 Hz, 1
H), 6.41 (dd,  J = 3, 10 Hz, 1 H), 2.14 (s, 3H). 20 2.23 Compound B23: R' =
NO2, R2 = Cl, R3 = phenyl, R4 = H (Scheme 2)
3-phenyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine  'H
nmr: (DMSO-d6, 400 mHz) 12.65 (s, 1 H), 9.18 (s, 1 H), 7.95 (dd, J = 2, 9
Hz, 1 H), 7.78 (d, J = 8 Hz, 2H), 7.32-7.63 (m, 7H), 7.14 (d, J = 2 Hz, 1
H), 6.85 (d, J =  9 Hz, 1 H). 25 2.24 Compound B24: R' = NO2, R2 = Cl, R3 =
n-propyl, R4 = H (Scheme 2)
3-propyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine  'H
nmr: (DMSO-d6, 400 mHz) 11..91 (s, 1 H), 9.06 (s, 1 H), 7.86 (d, J =8 Hz, 1
H), 7.41-7.53 (m, 4H), 7.08 (s, 1 H), 6.72 (d, J = 8 Hz, 1 H), 2.38 (t, J =
8 Hz, 2H),  30 1.54 (tq, J = 8, 7 Hz, 2H), 0.88 (t, J = 7 Hz, 3H). 
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R2 = Cl, R3 = cyclopropyl, R4 = H (Scheme  2)
3-cyclopropyl-5-(2-chtorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine
'H nmr: (DMSO-d6, 400 mHz) 11.72 (s, 1 H), 9.05 (s, 1 H), 7.87 (dd, J = 2,
9 Hz,  5 1 H), 7.41-7.55 (m, 4H), 7.08 (d, J = 2Hz, 1 H), 6.72 (d, J = 9
Hz, 1 H), 1.79 (p, J  7 Hz, 1 H), 0.88 (d, J = 7 Hz, 4H). 2.26 Compound
B26: R' = F, F2 = F, R3 = CH3, R4 = H (Scheme 2)
3-methyl-5-(2-fluorophenyl)-7-fluoro-pyrazolo[3,4][1,4] benzodiazepine 10 '
H nmr: (DMSO-d6, 300 mHz) 11.82 (s, 1 H), 7.76 (s, 1 H), 7.41-7.58 (m, 2H),
7.18-7.35 (m, 2H), 7.05 (dt, J = 3, 9 Hz, 1 H), 6.84 (dd, J = 6, 9 Hz, 1
H), 6.25 (dd,  J = 3, 9 Hz, 1 H), 2.08 (s, 3H). 2.27 Compound B27: R' =
NO2, R2 = H, R3 = CH3, R4 = H (Scheme 2)  15
3-methyl-5-phenyl-7-nitro-pyrazolo[3,4][1,4]benzodiazepine 2.28 Compound
B28: R' = H, R2 = H, R' = CH3, R4 = H (Scheme 2)
3-methyl-5-phenyl-pyrazolo[3,4][1,4]benzodiazepine  'H nmr: (DMSO-d6, 300
mHz) 11.78 (s, 1 H), 7.66 (s, 1 H), 7.47 (m, 2H), 7.39 (m, 20
3H),7.20(dt,J=1,8Hz,1H),6.88(d,J=8Hz,1H),6.75(t,J=8Hz,1H),6.68  (dt, J = 1,
8 Hz, 1 H), 2.14 (s, 3H). 2.29 Compound B29: R' = I, R2 = F, R3= CH3, R4 =
H (Scheme 2)
3-methyl-5-(2-fluorophenyl)-7-iodo-pyrazolo[3,41[1,4]benzodiazepine 25 ' H
nmr: (DMSO-d6, 300 mHz) 11.81 (s, 1 H), 7.90 (s, i H), 7.39-7.57 (m, 3H),
7.18-7.36 (m, 2H), 6.75 (s, 1 H), 6.59 (d, J =9 Hz, 1 H), 2.07 (s, 3H) 2.30
Compound B30: R' = H, R2 = Cl, R3 = CH3, R4 = H (Scheme 2)
3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepine 30 2.31
Compound B31: R'=N02, R2=F, R3=CH3, R4=Fl (Scheme 2) 
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3-methyl-5-(2-fluorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine  'H
nmr; (DMSO-d6, 300 mHz) 11.90 (s, 1 H), 9.00 (s, 1 H), 7.87 (dd, J = 3, 9
Hz,  1 H), 7.47 (m, 2H), 7.18-7.32 (m, 3H), 6.73 (d, J = 9 Hz, 1 H), 2.02
(s, 3H). 5 2.32 Compound B32: R1=Cl, R2=F, R3=CH3, R4=H (Scheme 2)
3-methyl-5-(2-fluorophenyl)-7-chloro-pyrazolo[3,4][1,4] benzodiazepine ' H
nmr: (DMSO-d6, 300 mHz) 11.81 (s, 1 H), 7.96 (s, 1 H), 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, 3H). 10
2.33 Compound B33: R'=1, R2=H, R3=CH3, R4=H (Scheme 2)
3-methyl-5-phenyl-7-iodo-pyrazolo[3,4][1-,4]benzodiazepine  'H nmr:
(DMSO-d6, 300 mHz) 11.82 (s, 1 H), 7.85 (s, 1 H), 7.36-7.55 (m, 6H),  6.91
(d, J = 2 Hz, 1 H), 6.70 (d, J = 9 Hz, 1 H), 2.15 (s, 3H). 15 2.34 Compound
B34: R'=Br, R2=H, R3=CH3, R4=H (Scheme 2)
3-methyl-5-phenyl-7-bromo-pyrazoio[3,4][1,4]benzodiazepine  H nmr:
(DMSO-d6, 300 mHz) 7.89 (s, 1 H), 7.49 (m, 2H), 7.38 (m, 4H), 6.85 (d, J  =
9 Hz, 1 H), 6.74 (d, J = 2 Hz, 1 H), 2.15 (s, 3H). 20 2.35 Compound B35:
R'= CN, R2 = F, R3 = -CH2OH, R4 = H (Scheme 3)
3-hydroxymethyl-5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine-7-
carbonitrile. 25 Example 3: Functional Groin? 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.
-30 25 August 2003  WO 00164900 PCT/EP00/03394 A. Substitution of iodo by
carbonyl: R1 = I to R1 = CONRR' 



3.1 Compound Cl: R' = CON(-CH2CH2-O-CH2CH2-)1 R2 = F, R3 = H, R4 =  H 5
5-(2-fluorophenyl)-7-morpholinylcarbonyl-pyrazolo[3,41[1,4] benzodiazepine
A mixture of 0.0712 g (0.17 mmol) of pyrazole 4 (R1 = I, R2 = F, R3 = H, R4
= H), 0.0082 g (0.0012 mmol) of bis triphenylphosphine palladium dichloride
catalyst, 1 mL of morpholine was stirred and heated (75 C) under an
atmosphere of carbon monoxide for 90 minutes. The mixture was cooled, and
10 then purified by chromatography on reverse phase silica gel (gradient
elution  with water-acetonitrile) to give 0.06 g of Compound C1 (pyrazole 4
wherein R1  CON(-CH2CH2-O-CH2CH2-), R2 = F, R3 = H, R4 = H). iH nmr:
(DMSO-d6, 300 mHz) 12.05 (s, 1 H, NH), 8.18 (s, 1 H, NH), 7.59 (s, 1H),
7.4-7.5 (m, 2H), 7.18-7.35 (m, 3H), 6.84 (d, J = 9 Hz, 1 H), 3.25 (m, 8H).
15 The following compounds were prepared using method A above: 3.2 Compound
C2: R1 = CONHCH2CH2OH, R2 = F, R3 = H, R4 = H
N-(2-hydroxyethyI)-5-(2-fluorophenyl)-pyrazolo[3,4][1,4] benzodiazepine-7-
20 carboxamide 1 H nmr: (DMSO-d6, 300 mHz) 12.08 (s, 1 H, NH), 8.20 (s, 1
H, NH), 8.16 (m, 1 H,  NH), 7.61 (d, J = 9 Hz, 1 H), 7.57 (s, 1 H), 7.4-7.5
(m, 2H), 7.14-7.3 (m, 2H), 7.11  (s, 1 H), 6.89 (d, J = 9 Hz, 1 H), 4.63
(m, 1 H, OH), 3.40 (m, 2H), 3.18 (m, 2H). 25 3.3 Compound C3: R1 =
CON(CH2CH2OH)2, R2 = F, R3 = H, R4 = H N,
N-bis-(2-hydroxyethyl)-5-(2-fluorophenyl)-pyrazolo[3,4][1,4j
benzodiazepine-7- carboxamide iH nmr: (DMSO-d6, 300 mHz) 12.10 (s, 1 H,
NH), 8.11 (s, 1 H, NH), 7.59 (s, 1 H),  7.4-7.52 (m, 2H), 7.15-7.3 (m, 3H),
6.80 (d, J = 9 Hz, 1 H), 6.58 (s, 1 H), 4.65 (m,  30 2H, OH), 3.30 (m, 8H).
-31 WO 00/64900 25 August 2003  PCT/EP00/03394 



B. Reduction of the nitro to amino: R1 = NO2 to R' = NH2 3.4 Compound C4:
R'= NH2, R2 = Cl, R3 = CH3, R4 = H
3-methyl-5-(2-chlorophenyl)-7-amino-pyrazolo[3,4][1,4] benzodiazepine 5 A
solution of 0.20 g (0.57 mmol) of pyrazole 7 (R1 = NO2, R2 = Cl, Rs =  CH3,
R4 = H) in 8 mL of ethanol was stirred at room temperature under a
hydrogen atmosphere with Raney nickel (0.5 mL of a 50% slurry in water,
washed with ethanol just prior to use). After 4 hours, the mixture was
filtered,  and concentrated under reduced pressure to give 0.177 g of
Compound C4 10 (amino derivative 7 wherein R1 = NO2, R2 = Cl, R3 = CH3, R4
= H). mp. 260-263 OC. ' H nmr: (DMSO-d6, 300 mHz) 11.62 (s, 1 H), 7.38-7.47
(m, 4H), 7.07 (s, s, 1 H),  6.53 (d, J = 8 Hz, 1 H), 6.38 (dd, J = 2, 9 Hz,
1 H), 5.74 (d, J = 2 Hz, 1 H), 4.52 (s,  2H), 2.06 (s, 3H). 15 The
following compounds were prepared using method B above: 3.5 Compound C5: R1
= NH2, R2 = Cl, R3 = H, R4 = H
5-(2-chlorophenyl)-7-amino-pyrazolo[3,4][1,4]benzodiazepine  20 'H nmr:
(CD3OD, 300 mHz) 7.35-7.55 (m, 5 H), 6.72 (dd, J = 3, 7 Hz, 1H), 6.62 (d, J
= 7 Hz, 1 H), 6.13 (d, J = 3 Hz, 1 H). 3.6 Compound C6: R' = NH2, R2 = Cl,
R3 = i-Pr, R4 = H 3-(1-methyl
ethyl)-5-(2-chlorophenyl)-7-amino-pyrazolo[3,4][1,4] benzodiazepine  25 ' H
nmr: (DMSO-d6, 300 mHz) 11.65 (2, 1 H), 7.38-7.4 (m, 4H), 7.08 (s, 1 H),
6.75  (d, J = 8 Hz, 1 H), 6.39 (dd, J =2, 8 Hz, 1 H), 5.74 (d, J = 2 Hz, 1
H), 2.98 (sept, J  7 Hz, 1 H), 1.18 (d, J = 7 Hz, 6H). C. Derivitization of
amino compounds: R' = NH2 to R1 = NHR' (as  30 defined in Scheme 4 supra)
-32 WO 00/64900 25 August 2003  PCT/EP00/03394 



3.7 Compound C7: R' = NHAc, R2 = Cl, R3 = CH3, R4 = H
N-(3-methyl-5-(2-chlorophenyl)-p
yrazolo[3,4][1,4]benzodiazepin-7-yl)-acetamide A suspension of 0.323 g (1
mmol) of pyrazole 7 (R1 = NH2, R2 = Cl, R3 =  CH3, Ra = H) in 20 mL of
dichloromethane was reacted with 0.112 g (1.1 mmol)  5 of acetic anhydride
under an inert atmosphere at room temperature for 2 hours. The mixture was
then diluted with ethyl acetate and washed successively with  water and
brine. The aqueous layers were extracted with ethyl acetate, and the
combined extracts dried over anhydrous sodium sulfate, filtered and
concentrated under reduced pressure. The product was isolated by silica gel
10 chromatography eluting with hexane-ethyl acetate (30/70) to give 0.175 g
of  Compound C7. ' H nmr: (DMSO-d6, 300 mHz) 11.71 (s, 1 H), 9.56 (s, 1 H),
7.56 (s, 1 H), 7.38-7.57  (m, 5H), 6.67 (d, J = 8 Hz, 1 H), 6.57 (d, J = 2
Hz, 1 H), 2.05 (s, 3H), 1.83 (s, 3H). 15 The following compounds were
prepared analogously to Compound C7 in  accordance with Method C above: 3.8
Compound C8: R1 = AcryloylNH, R2 = Cl, R3 = CH3, R4 = H  20
N-(3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepin-7-yl)-2-
propenamide ' H nmr: (DMSO-d6, 300 mHz) 11.71 (s, 1 H), 9.78 (s, 1 H), 7.63
(s, 1 H), 7.52 (dd,  J = 2, 9 Hz, 1 H), 7.35-7.50 (m, 4H), 6.71 (d, J = 9
Hz, 1 H), 6.69 (d, J = 2 Hz, 1 H),  6.23 (dd, J = 10, 18 Hz, 1 H), 6.08
(dd, J = 2, 18 Hz, 1 H), 5.60 (dd, J = 2, 10 Hz,  25 1 H), 2.05 (s, 3H).
3.9 Compound C9: R1 = CH3SO2NH, R2 = Cl, R3 = CH3, R4 = H
N-(3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepin-7-yl)-
methanesulfonamide 30 A mixture of 0.323 g (1 mmol) of pyrazole 7 (R' =
NH2, R2 = Cl, R3 = CH3,  R4 = H), 0.122 g (1 mmol) of
4-dimethylaminopyridine and 5 mL of -33 25 August 2003  WO 00/64900
PCT/EP00/03394 



tetrahydrofuran was stirred under an inert atmosphere at room temperature
for 2  hours. The mixture was diluted with ethyl acetate and washed
successively with  water and brine, with reextraction of the aqueous phases
with ethyl acetate. The  combined ethyl acetate extracts were dried over
anhydrous sodium sulfate, 5 filtered and concentrated under reduced
pressure. The product was isolated by  silica get chromatography eluting
with hexane-ethyl acetate (10/90) to give 0.244  g of Compound C9 (pyrazole
7 where R1 = CH3SO2NH, R2 = Cl, R3 = CH3, R4 =  H) (recrystailization from
ethyl acetate) mp 196-198 C. ' H nmr: (DMSO-d6, 300 mHz) 11.74 (s, 1 H),
9.12 (s, 1 H), 7.71 (s, 1 H), 7.36-7.46 10 (m, 4H), 6.94 (dd, J = 2, 8 Hz,
1 H), 6.72 (d, J = 8 Hz, 1 H), 6.31 (d, J = 2 Hz, 1 H),  2.70 (s, 3H), 2.05
(s, 3H). D. Aminolysis of R3 =C02Et to R3 = CONRR' 15 3.10 Compound C10: R1
=N02, R?=CI, R3 = CONH2, R4 = H
5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine-3-carboxamide
0.15 g (0.36 mmol) of pyrazole 7 (R' =N02, R2 = Cl, R3 = C02Et, R4 = H)
was stirred with a solution of ammonia (15 mL) in ethanol (50 mL) at room
temperature for 48 hours. Volatiles were removed under reduced pressure and
20 the product purified by silica gel chromatography. Elution with ethyl
acetate- isopropanol (9515) gave 0.074 g of Compound Cl 0 (pyrazole 7'
wherein R'  =N02, R2 = Cl, R3 = CONH2, R4 = H), as a solid. mp >340 C
(recrystallization  from ethyl acetate). ' H nmr: (DMSO-d6, 400 mHz) 12.95
(br s, 1 H), 9.23 (br s, 1 H), 7.92 (d, J = 8 Hz,  25 1 H), 7.81 (s, 1 H),
7.45-7.61 (m, 4H), 7.21 (s, 1 H), 7.08 (s, 1 H), 6.75 (d, J = 8Hz,  1 H).
The following compounds-were prepared analogously to Compound C10  using
Method D above: 30 3.11 Compound C11: R' =N02, R2 = Cl, R3 = CONMe2, R4 = H
-34 WO 00/64400 
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N-dimethyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4] benzodiazepine-3-
carboxamide ' H nmr: (DMSO-d6, 300 mHz) 12.65 (s, 1 H), 9.18 (s, 1 H), 7.91
(d, J = 9 Hz, 1 H),  7.41-7.55 (m, 4H), 7.08 (s, 1 H), 6.75 (d, J = 9 Hz, 1
H), 3.01 (s, 3H), 2.88 (s, 3H). 5 3.12 Compound C12: R' =N02, R2 = Cl, R3 =
CONHNH2i R4 = H
N-amino-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine-3-
carboxamide 'H nmr: (DMSO-d6, 300 mHz) 13.02 (s, 1 H), 9.19 (s, 1 H), 8.58
(t, J = 5 Hz, 1 H),  10 7.91 (dd, J = 2, 9 Hz, 1 H), 7.41-7.62 (m, 4 H),
7.09 (d, J = 2 Hz, 1 H), 6.75 (d, J =  9 Hz, 1 H), 4.54 (d, J = 5 Hz, 2H).
15 E. Reduction of R3 = CO2Et to R3 = CHO and R3 = CH2OH  3.13 Compound
C13: R1 = NO2, R2 = Cl, R3 = CHO, R4 = H; and  Compound C14 R' = NO2, R2 =
Cl, R3 = CH2OH, R4 = H 20 A mixture of 0.48 g (1.17 mmol) of pyrazole 7 (R'
=N02, R2 = Cl, R3 =  C02Et, R4 = H) and 30 mL of tetrahydrofuran at -15 oC
under an inert  atmosphere was treated with 1.52 mL of a 1 M solution of
lithium aluminum  hydride in tetrahydrofuran for 30 minutes. The mixture
was then diluted with  ethyl acetate and washed successively with aqueous
sodium potassium sulfate 25 and brine, reextracting the organic washes with
ethyl acetate. The combined  ethyl acetate extracts were dried over
anhydrous sodium sulfate, filtered and  concentrated under reduced
pressure. Purification by silica get chromatography,  eluting with
hexane-ethyl acetate .gave 0.21 g of Compound C13 (pyrazole 7'  wherein R'
= NO2, R2 = Cl, R3 = CHO, R4 = H) as a red solid, and 0.11 g of 30 Compound
C14 (pyrazole 7' wherein R' = NO2, R2 = Cl, R3 = CH2OH, R4 = H),  also as a
red solid. -35 



25 August 2003  WO 00/64900 PCT/EP00/03394 Compound C13:
5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine-3-carboxaldehyd
e  ' H nmr: (DMSO-d6, 300 mHz) 13.29 (s, 1 H), 9.66 (s, 1 H), 9.27 (s, 1
H), 7.96 (dd,  J = 2, 9 Hz, 1 H), 7.45-7.59 (m, 4H), 7.13 (d, J = 2 Hz, 1
H), 6.79 (d, J = 9 Hz, 1 H).  5 Compound C14:
3-hydroxymethyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine  'H nmr: (DMSO-d6, 300 mHz) 12.11 (s, 1 H), 9.08 (s, 1 H),
7.85 (dd, J = 2, 9 Hz,  1 H), 7.42-7.50 (m, 4H), 7.06 (d, J = 2 Hz, 1 H),
6.71 (d, J = 9 Hz, 1 H), 5.23 (t, J =  5 Hz, 1 H), 4.27 (d, J = 5 Hz, 2H).
10 F. Reductive Amination of an Aldehyde: R3 = CHO to R3 = CH2NR2 3.14
Compound C15: R' = NO2, R2 = Cl, R3 =CH2NMe2, R4 = H  3-(N, N-di methyl
aminomethyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]  15
benzodiazepine A suspension of 0.142 g (0.39 mmol) of pyrazole 7 (R' = NO2,
R2 = CI, R3  = CHO, R4 = H), 0.0631 g (0.78 mmol) of dimethylamine
hydrochloride, 0.11 mL  (0.78 mmol) of triethylamine, 0.165 g (1 rnmol) of
sodium triacetoxyborohydride, 20 0.2 of 4A molecular sieves and 20 mL of
dichloromethane was stirred under an  inert atmosphere for 3 hours. The
mixture was filtered, diluted with ethyl acetate  and washed successively
with water and brine, reextracting the aqueous phases  with ethyl acetate.
The combined ethyl acetate extracts were dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure.  25 Purification
by reverse phase silica gel chromatography (gradient elution with
water-acetonitrile-trifluoroacetic acid) gave 0.147 g of Compound C15
(pyrazole  7' wherein R' = NO2, R2 = Cl, R3 = CH2NMe2, R4 = H) as the
trifluoroacetate salt.  H nmr: (DMSO-d6, 300 mHz) 12.54 (s, 1 H), 9.92 (s,
1 H), 9.25 (s, 1 H), 7.91 (dd,  J = 2, 8 Hz, 1 H), 7.45-7.55 (m, 4H), 7.10
(d, J = 2 Hz, 1 H), 6.76 (d, J = 8 Hz, 1 H),  30 4.08 (s, 2H), 2.75 (s,
6H). 



-36 WO 00/64900 25 August 2003  PCT/EP00/03394 G. Alkylation of Alcohols:
R3 = CH2OH to R3 = CH2OCH3 3.15 Compound C16: R' = NO2, R2 = CI, R3 =
CH2OCH3, R4 = H
3-methoxymethyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine 5 A mixture of 0.075 g (0.2 mmol) of pyrazole 7 (R' = NO2,
R2 = Cl, R3 =  CH2OH, R4 = H), 0.2 g of silica gel and 20 mL of
tetrahydrofuran was stirred with  a solution of diazomethane in ether (50
mL, ca. 9.2 mmol). After 2 hours the  mixture was filtered, concentrated
under reduced pressure. The product was  purified by chromatography on
silica gel, eluting with hexane-ethyl acetate, to 10 give Compound C16
(pyrazole 7' wherein R' = NO2, R2 = Cl,.R3 = CH2OCH3, R4  = H) as a red
solid. 'H nmr: (DMSO-d6, 300 mHz) 12.27 (s, 1 H), 9.11 (s, 1 H), 7.86 (dd,
J = 2, 9 Hz,  1 H), 7.43-7.50 (m, 4H), 7.06 (d, J = 2 Hz, 1 H), 6.72 (d, J
= 9 Hz, 1 H), 4.20 (s,  2H), 3.25 (s, 3H). 15 H. Methylenation of Aldehyde:
R3 = CHO to R3 = CHCH2 3.16 Compound C17: R' = NO2, R2 = Cl, R3 = CHCH2, R4
= H.  3-ethenyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine
20 To a solution of methylene triphenylphosphorane, prepared by reaction of
0.109 g (0.31 mmol) of methyltriphenylphosphonium bromide in 5 mL of
tetrahydrofuran and 0.29 mL of 1 M solution of potassium tert.-butoxide in
tetrahydrofuran, at -78 C under an inert atmosphere, was added 0.080 g
(0.22  mmol) of pyrazole 7 (R' = NO2, R2 = C% R3 = CHO, R4 = H). The
mixture was 25 warmed to reflux, and stirred overnight, after which the
mixture was cooled to  room temperature, diluted with ethyl acetate and
washed successively with water  and brine. The ethyl acetate extract was
dried over anhydrous sodium sulfate,  filtered and concentrated under
reduced pressure. Purification by silica gel  



chromatography, eluting with hexane-ethyl acetate (70/30) gave 0.043 g of
30 Compound C17 (pyrazole 7' wherein R' = NO2, R2 = Cl, R3 = CHCH2, R4 = H)
as  a red solid. -37 25 August 2003  WO 00/64900 PCT/EP00/03394 H nmr:
(DMSO-d6, 300 mHz) 12.33 (s, 1 H), 9.11 (s, 1 H), 7.88 (dd, J = 2,9 Hz, 1
H), 7.40-7.50 (m, 4H), 7.08 (d, J = 2 Hz, 1 H), 6.74 (d, J = 9 Hz, 1 H),
6.40 (dd, J  = 12, 18 Hz, 1 H), 5.85 (d, J = 18 Hz, 1 H), 5.36 (d, J = 12
Hz, 1 H). 5 I. Dehydration of Amide: R3 = CONH2 to R3 = CN 3.17 Compound
C18: R' = NO2, R2 = Cl, R3 = CN, R4 = H
5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine-3~-carbonitrile
A mixture of 0.47 g (1.23 mmol) of pyrazole 7 (R' = NO2, R2 = Cl, R3 = 10
CONI-12, R4 = H), 0.34 g (2.46 mmol) of potassium carbonate, 0.94 g (6.15
mmol)  of phosphorous oxychioride 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 extracts were dried over  anhydrous sodium sulfate, filtered and
concentrated under reduced pressure.  The residue was chromatographed on
silica gel eluting with hexane-ethyl acetate  (70/30) to give 0.24 g of
Compound C18 (pyrazole 7' wherein R1 = NO2, R2 = Cl,  R3 = CN, R4 = H) as
an orange solid (recrystallization from dichloromethane). mp  20 193-196 C.
lR (KBr) 2240 cm-'. 1H nmr: (DMSO-d6, 300 mHz) 9.36 (s, 1 H), 7.96 (dd, J =
2, 9  Hz, 1 H), 7.48-7.58 (m, 4H), 7.11 (d, J = 2 Hz, 1 H), 6.77 (d, J = 9
Hz, 1 H). J. Nitrile Hydrolysis R' = CN to R3 = CONH2. 25 3.18 Compound
C19: R' = CONH2, R2 = F, R3 = CH3, R4 = 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, R2 = F, R3 = CH3,
R4 = 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 -38 25 August 2003  WO 00/64900 PCT/EP00/03344 extracts washed
successively with water, brine and then dried over anhydrous  sodium
sulfate. The mixture was filtered, and concentrated under reduced
pressure. Purification by silica gel chromatography (elution with ethyl
acetate/methanol (95:5)) gave 0.5 g of Compound C19 (pyrazole 7 wherein R1
= 5 CON H2, R2 = F, R3 = CH3, R4 = H) as a yellow solid. mp 323-324 C. H
nmr: (DMSO-d6, 300 mHz) 11.79 (s, 1 H), 8.08 (s, 1 H), 7.64 (s, 1 H), 7.58
(dd, J = 2, 9 Hz, 1 H), 7.38-7.52 (m, 2H), 7.02-7.30 (m, 4H), 6.73 (d, J =
9 Hz, 1 H),  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 l-IV below.
Example 4: Anti proliferative Activi 15 20 The antiproliferative activity
of the compounds of the invention is  demonstrated below. These effects
indicate that the compounds of the present  invention are useful in
treating cancer, in particular solid tumors such as breast  and colon
tumors. CDK2 FlashPlate 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. HIochem., Vol.
246 (1997) pp. 581-601 and 



references therein). Recombinant active human Cyclin E/CDK2 complexes were
partially purified from extracts of insect cells. The active Cyclin E/CDK2
was  added to the Rb-coated FlashPlates along with 33P-ATP and dilutions of
test  compounds. Plates were incubated for 25 minutes at room temperature
with 30 shaking, then washed and counted in the Topcount scintillation
counter (Packard  Instrument Co., Downers Grove, IL). Dilutions of test
compounds were tested in -39 25 August 2003  WO 00/64900 PCT/EP00/03394
duplicate in each assay. The percent inhibition of Rb phosphorylation,
which is a  measure of the inhibition of CDK2 activity, was determined
according to the  following formula: 5 100 x 1 - test compound -
nonspecific  total - nonspecific where "test compound" refers to the
average counts per minute of the test  duplicates, "nonspecific" refers to
the average counts per minute when no Cyclin 10 E/CDK2 was added, and
"total" refers to the average counts per minute when no  compound was
added. The results of the foregoing in vitro experiments are set forth in
Tables IA  to 1C below. WO 00/64900 25 August 2003  PCT/EP00/03394 TABLE IA
Inhibition of Cdk2 - ICso Ran a 0.01 - 0.99 M Compound R R R3R" 



Number(position 7)(position 2') *(position 4') A5NO2clHH A13NO2FHH A15CNFHH
A16NO2HHH A17NO2CF3HH A20CO2EtFHH A21HC!HH B1NO2CI2- rrol lH B3NO2CICHsH
B4NO2ClCH2CH3H B6NO2CIi-PrH B7CNFCH3H B9CO2EtFCH3H B10NO2Cl5- 4-Me - razol
IH B12NO2CICF3H B13NO2C!1-thiazol IH B14NO2CI4-imidazolylH B15NO2C!2- razol
IH B16NO2CI3- razof lH B17NO2CICH Me CH2MeH B18MeOC!CH3H B19C!HCH3H
B20CICICH3H B21HFCH3H B22FHCH3H B23NO2CIPhH B24NO2CIpropylH B25NO2CIc clo
ro lH B26FFCHsH 



B27NO2HCHsH B28HH .CH3H B29IFCH3H B30HCICH3H B31NO2FCH3H 632ClFCH3H -41 WO
00/64900 25 August 2003  PCT/EP00/03394 B35CNFCH2OHH ClCON-morpholine
amideFHH C2CONHCH2CH2OHFHH C4NH2ClCH3H C6NH2Cli-PrH C7AcNHClCH3H C8Ac l0
INHClCH3H C9MsNHClCH3H C10NO2CICONH2H C12NO2ClCONHNH2H C13NO2CICHOH
C14NO2ClCH2OHH C16NO2ClCH2OMeH C17NO2CICH=CH2H C18NO2ClCNH C19CONH2FCH3H
D1NO2m-N02'*HH D2NO2CF3CH3H D3Me2NSO2NHCICH3H D4CICH2NHSO2NHClCH3H 



D5mor holin lSO2NHClCH3H D6NO2Cl2-thio hen lH D7NO2Cl2-furan 1H D8NO2CI2-
3-Me -thin hen IH D9NO2Cl3- ridin lH D10NO2Cl4- ridin lH D11NO2Cl-McSPhH
D12NO2Cl-CF3OPhH D13NO2Clo,m- H meth lenediox -Ph D14NO2Clp-OHH
D15NO2Cl3-thin hen lH D16NO2CI-Ph-PhH D17NO2Clm-NO2PhH D18NO2Hc clo ro IH
D50CONH2FHH D51CON-morpholine amideFCH3H D52.CONHCH2CH2OHFCH3H
D53.CONHCH2CH2-N- FCH3H mo holin i Unless otherwise indicated.  Position
3'. -42 WO 00/64900 25 August 2003  PCT/EP00/03394 In the remainder of the
tables, the position of the substituted R1, R2, R3  and R4 are as provided
in Table IA above 



Compound RRR Number A6CIHHH A7CIFHH A9HHHH A10HFHH A11FFHH A14CHsSO2HHH
A18CO2CH3HHH A19IFHH B2NO2CICO2EtH B5NO2CICH2CH2PhH B8NO2CICH2PhH
B11NO2CICH2-iPrH B33IHCH3H C3CON CH2CH2OH 2FHH C5NH2CIHH Ci 1NO2CICONMe2H
D19NO2CI2-benzofuranylH D20NO2Cl2-indo I lH D21NO2CI2-N-Me- rrol lH
D22C02HFHH D23NO2CIm-OH-PhH D24NO2Clp-MePhH D25NO2Clm-CNPhH D26NO2Cl2- 5-Me
-thin hen lH D27.NO2H3- ridin lH D28NO2CIp-Me2NPhH D29NO2Clo-CNPhH 



D30NO2CIm-MePhH D31NO2CIm-EtO-PhH D32NO2CI2- 5-Et -furan lH D33NO2CI2-na
hth IH D34NO2H2-imidazolylH D35CO2NaHHH D37 4- NO2CIo-MePhH TABLE IB
Inhibition of Cdk2 - IC$o Range 1 - 9.99 M  -43 WO 00/64900 TABLE IC
Inhibition of Cdk2 - IC5O Range 10 - 30 uM 25 August 2003  PCTIEPOO/03394
Compound RR2RR4 Number A4ClClHH D38NO2Cl1-oxadiazol lH D39NO2Clo-NO2PhH
D40NO2Clo-CF3PhH D41NO2Clm-CF3PhH D42NO2Clo-MeOPhH D43NO2Cl -4-N- rrol IPhH
D44NO2Clm-PhOPhH D45NO2Hm, -meth lenedio -PhH D46NO2Hm,p-ethylenedioxy-PhH
D47NO2Ho-F-PhH 



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 culture plate, and were  incubated overnight at 37C with 5% CO2. The
next day, the test compounds  were dissolved in 100% dimethyl sulfoxide
(DMSO) to yield a 10 mm stock  solution. Each compound was diluted with
sterile medium to 1 mM in a sufficient  quantity to yield a final
concentration of 120 M. The compounds were then 15 serially diluted in
medium with 1.2% DMSO. One-fourth final volume of the  diluted compounds
was transferred to 96 well plates. Test compounds were  assayed in
duplicate. DMSO was added to a row of "control cells" such that the  final
concentration of DMSO in each well was 0.3%. Wells to which no cells  were
added served as the "blank." Wells to which no inhibitor was added - . WO
00/64900 25 August 2003  PCT/EP00/03394 served as "no inhibitor control".
The plates were returned to the incubator, and 5  days post addition of
test compound, were analyzed as described below.
3-(4,5-Dimethylthiazole-2-yi)-2,5-diphenyl-2H-tetrazolium bromide 5
(thiazolyl blue; MTT) was added to each well to yield a final concentration
of 1  mg/mL. The plates were then incubated at 37C for 3 hours. The plates
were  centrifuged at 1000 rpm for 5 minutes prior to aspiration of the
MTT-containing  medium. The MTT-containing medium was then removed and 100
gL 100%  ethanol was added to each well to dissolve the resulting formazan
metabolite. 10 To ensure complete dissolution, plates were shaken for 15
minutes at room  temperature. Absorbencies were read in a microtiter plate
reader (Molecular  Dynamics) at a wavelength of 570 nm with a 650 nm
reference. Percent  inhibition was calculated by subtracting the absorbance
of the blank (no cell)  



wells from all wells, then subtracting the division of the average
absorbance of 15 each test duplicate by the average of the controls from
1.00. Inhibitory  concentrations (IC50) were determined from the linear
regression of a plot of the  logarithm of the concentration versus the
percent inhibition. The results of the foregoing MDA-MB-435 cell-based
assay are set forth  20 in Tables IIA - lIC below. WO 00/64900 TABLE IIA 25
August 2003  PCT/EP00/03394 Anti proliferative Activi of MDA-MB435 (breast)
Assay - IC so Ran a 0.01 - '[ M Compound RRRR 4 Number 63NO2CICH3H
B4NO2ClCH2CH3H B6NO2Cli-PrH B7CNFCH3H B22FHCH3H B25NO2CIcyclopropylH
B29NO2HCH3H B31NO2FCH3,H B35CNFCH2OHH C4NH2ClCH3H C7AcNHClCH3H
C8AcryloyINHClCH3H C9MsNHCICH3H C13NO2CICHOH C14NO2CICH2OHH C17NO2ClCH=CH2H



D3Me2NSO2NHClCH3H WO 00/64900 TABLE IIB 25 August 2003  PCT/EP00/03394 Anti
proliferative Activity of MDA-MB435 (breast) Assa - IC50  Range 1.1 -
9.991,f,M Compound RRR3R Number A15CNFHH B9CO2EtFCH3H B10NO2CI5--(4-Me)
razol IH B12NO2CICF3H B14NO2CI4-imidazoi lH B16NO2Cl3- razol IH
B18MeOCICH3H B19ClHCH3H B20CICICH3H B21HFCH3H B30HClCH3H C6NH2Cli-PrH
C16NO2ClCH2OMeH D4CICH2NHSO2NHCICH3H D5morp hoiin ISO2NHClCH3H
D51CON-morpholine amideFCH3H D52CONHCH2CH2OHFCH3H D53CONHCH2CH2-N- FCH3H
mar holin I 



WO 00/64900 TABLE IIIC 25 August 2003  PCT/EP00/03394 Antiaroliferative
Activity of MDA-MB435 (breast) Assay - ICro Range 10-30 tiM Compound RRRR 4
Number A5NO2ClHH A13NO2FHH B2NO2ClCO2EtH B5NO2ClCH2CH2PhH B8NO2ClCH2PhH
B13NO2Cl1-thiazol IH B15NO2Cl2- razol IH B24NO2Clro IH C5NH2ClHH
C10NO2ClCONH2H C15NO2ClCH2NMe2H C18NO2ClCNH D38NO2Cl1-oxadiazolylH The
colon adenocarcinorna line SW480 and the colon carcinoma line 5 HCT-116
also were obtained from the ATCC and were tested according to the  same
protocol provided above for MDA-MB-435 cell based assay with the  following
modifications. Cell line SW480 was plated at 1000 cells per well and
analyzed at 6 days post addition of the test compound. Cell line HCT-116
was  plated at 1000 cells per well and analyzed at 4 days post addition of
test 10 compound. The results of the foregoing SW480 (colon) and HCT-116
(colon) based  assays are set forth below in Tables IIIA - IIIC and
IVA-IVC, respectively. 



WO 00/64900 TABLE lilA 25 August 2003  PCT/EP00/03394 Anti proliferative
Activity SW480 (colon) Assay - IC50 Ran a 0.01 -1 M Compound RRR3R 4 Number
B3NO2CICHsH B4NO2CICH2CH3H B6NO2CIi-PrH B7CNFCH3H
B10NO2CI5-(4-Me)-pyrazolylH B21HFCH3H 626FFCH3H B27NO2HCH3H B31NO2FCH3H
635CNFCH2OHH ClCON-morpholine amideFHH C4NH2ClCH3H C7AcNHCICH3H
C8AcryloylNHCICH3H C9MsNHCICH3H C14NO2CICH2OHH C19CONH2FCH3H D2NO2CF3CH3H
D51CON-morpholine amideFCH3H D52CONHCH2CH2OHFCH3H D53CONHCH2CH2-N- FCH3H 



mor holin I WO 00164900 25 August 2003  PCT/EP00/03394 TABLE IIIB Anti
proliferative Activity SW480 (colon) Assa - IC5o Ran a 1.1 - 9.99 M
Compound R2RR Number A5NO2ClHH A13NO2FHH A15CNFHH B1NO2CI2-pyrrolylH
B9CO2EtFCH3.H B18MeOClCH3H B19ClHCH3H B20ClClCH3H B22FHCH3H
B25NO2CICyclopropylH B29IFCH3H B30HCICH3H B32CIFCH3H D3Me2NSO2NHClCH3H
D4CICH2NHSO2NHClCH3H D5morpholinylSO2NHCICH3H D50CONH2FHH WO 00/64900 TABLE
IIIC 25 August 2003  PCT/EP00/03394 



Antiproliiferative Activity SW480 (colon) Assay - ICso Range 10 - 30 M
Compound RRR Number A9HHHH A10HFHH AllFFHH A21HCIHH B5NO2CICH2CH2PhH
B8NO2ClCH2PhH B23NO2ClPhH B24NO2ClPropylH B33IHCH3H C5NH2ClHH
C12NO2CICONHNH2H D6NO2CI2-thiophenylH D7NO2CI2-furanylH D9NO2Cl3-pyridiny!H
D10NO2Cl4-pyridinylH D20NO2Cl2-indoylylH B34BrHCH3H D37NO2Clo-MePhH
D40-NO2Cio-CF3PhH D48NO2C!1-naphthylH TABLE IVA Anti proliferative Activi
HCT 116 colon Assay - IC5o Range 0.01 - 1 uM Compound RRR Number
B3..NO2ClCH3H 



B4NO2CICH2CH3H WO 00/64900 25 August 2003  PCT/EPOO/03394 TABLE IVB Anti
proliferative Activity HCT 116 (colon) Assay - IC50 Range 1.1 - 9.99
Compound RR 2RR Number A15CNFHH B1NO2CI2-pyrrolylH B6NO2CIi-PrH B7CNFCH3H
B9CO2EtFCH3H B10NO2CI5-(4-Me)-pyrazolylH B25NO2C1..CyclopropylH
C12NO2CICONHNH2H D50CONH2FHH TABLE IVC Antioroliferative Activity HCT 116
(colon) Assay - IC50 Range 10 - 30 u.M Compound RRR Number A5NO2CIHH A9HHHH
A10HFHH A13NO2FHH A14CH3SO2HHH A16NO2HHH A21HClHH 



B5NO2ClCH2CH2PhH B8NO2CICH2PhH B23NO2CIPhH B24NO2ClPropylH ClCON-morphoiine
amideFHH C2CONHCH2CH2OHFHH C5NH2CIHH D6NO2Cl2-thiophenylH D7NO2Cl2-furanylH
D8NO2Cl2-(3-Me)-thiophenylH D9NO2CI3-pyridinylH D10NO2CI4-pyridinylH -52 WO
00/64900 25 August 2003  PCT/EP00/03394 D11NO2CIp-MeSPhH D12NO2CIp-CF3OPhH
D13NO2CIo,m- H meth lenedio -Ph D14NO2CIp-OH-o-MeOPhH D18NO2HcyclopropylH
D19N02Cl2-benzofuranylH D20NO2Cl2-indoylylH D37N02CIo-MePhH
D41NO2CIm-CF3PhH D43NO2Cl4-N-pyrrolylPhH D48NO2CI1-naphthylH
D49NO2CI4-isoquinolinylH 



WO 00/64900 Example 5: Tablet Formulation 25 August 2003  PCT/EP00/03394
Item 1Ingredients!Mg/Tablet 1Compound 1 *5251001 250500750 2Anhydrous
Lactose103831 35I 193857 3Croscarmellose Sodiumi 668163248 4 1Povidone
K305561 122436 5Magnesium Stearate111369 Total Weight1201201501,300
11600900 5 Compound 1 represents a compound of the invention. Manufacturing
Procedure: 1. Mix Items 1, 2 and 3 in a suitable mixer for 15 minutes: 2.
Granulate the powder mix from Step 1 with 20% Povidone K30 Solution  10
(Item 4). 3. Dry the granulation from Step 2 at 50C. 4. Pass the
granulation from Step 3 through a suitable milling equipment.  5. Add the
Item 5 to the milled granulation Step 4 and mix for 3 minutes.  6. Compress
the granulation from Step 5 on a suitable press. 15 Example 6: Capsule
Formulation 20 25 Item Ingredients mg/Capsuie 1Compound 1 * ! 525 100250500
2Anhydrous Lactose159123 148---- 3Corn Starch2535 403570 4Talc1015 1 101224
5Magnesium Stearate12 1 236 



Total Fill Weight200200 I 300300600 * Compound 1 represents a compound of
the invention. Manufacturing Procedure: 1. Mix Items 1, 2 and 3 in a
suitable mixer for 15 minutes.  2. Add Items 4 & 5 and mix for 3 minutes,
3. Fill into a suitable capsule. -54 WO 00/64900 25 August 2003
PCT/EP00/03394 Exam le 7: Injection Solution/Emulsion Preparation
ItemIngredientmg/mL 1Compound 1 11 mg 2PEG 40010-50 m 3Lecithin20-50 mg 4So
Oil1-5 m 5Glycerol8-12 mg 6Water g.s.1 mL * Compound 1 represents a
compound of the invention. 5 Manufacturing Procedure: 1. Dissolve item 1 in
item 2. 2. Add items 3, 4 and 5 to item 6 and mix until dispersed,, then
homogenize.  3. Add the solution from step 1 to the mixture from step 2 and
homogenize  until the dispersion is translucent. 10 4. Sterile filter
through a 0.2 um filter and fill into vials. Example 8: Injection
Solution/Emulsion Preparation 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 S. Add the solution from step 1 to the mixture from step 2 and
homogenize  until the dispersion is translucent. 4. Sterile filter through
a 0.2 um filter and fill into vials While the invention has been
illustrated by reference to specific and 25 preferred embodiments, those
skilled in the art will understand that variations ItemIngredientm mL
1Compound 1 11 m 2Gl cofurol10-50 mg 3Lecithin20-50 mg 4Soy Oil1-5 m
5Glycerol8-12 m 6Water.s. 1 mL -55 25 August 2003  WO 00/64900
PCT/EP00/03394 and modifications may be made through routine
experimentation and practice of  the invention. Thus, the invention is
intended not to be limited by the foregoing  description, but to be defined
by the appended claims and their equivalents. 25 August 2003  WO 00164900
PCT/EP00/03394 CLAIMS What Is Claimed Is: 5 1 . A compound of formula: H N,
N--/,/ NH wherein 7 7 _ 10 R1 is hydrogen, -NO2, -CN, -halogen, -OR5, -R60R
, -COOR , CONR'W,  -NR"'R", -NHCOR 12, -NHS02R 13, or straight-chained
lower alkyl which  



optionally is substituted by hydroxy and/or halogen; R2 and R 4 are each
independently hydrogen, -halogen, -N02, -CF3, or  15 straight chained lower
alkyl; R3 is hydrogen, -cycloalkyl, -aryl, -heterocycle, -heteroaryl,
-COOF17 -CN, - alkenyl, -CONR"R9, -alkynyl, or lower alkyl which optionally
is substituted by  hydroxy, -OR9, F, and/or aryl; 20 R5 is lower alkyl
which optionally is substituted by halogen;  R 6 is lower alkyl; 25 R7 is
hydrogen or lower alkyl; -57 WO 00/64900 25 August 2003  PCT/EP00/03394 R8
and Rs are each independently hydrogen or lower alkyl which itself
optionally are substituted by hydroxy and/or -NH2; alternatively, R8 and R9
may  form a 5- or 6-membered heterocycle which optionally is substituted by
hydroxy,  5 -NH2, and/or lower alkyl; R', R" and R12 are each independently
hydrogen or lower alkyl; Rt3 is lower alkyl which optionally is substituted
by halogen and/or  10 -NR14R15; and R14 and R15 are each independently
hydrogen or lower alkyl which  optionally are substituted halogen, or
alternatively, -NR 14R'5 is a heterocycle; 15 and prodrugs and
pharmaceutically active metabolites of compounds of formula  1, and the
pharmaceutically acceptable salts of the foregoing compounds. 20 2. A
compound of claim 1, wherein R1 is hydrogen, NO2, CN, CONH2,  halogen or
lower alkyl. 3. A compound of claim 1 or 2, wherein R' is NO2, CN or CONH2
. 25 



4. A compound of any one of claims 1 to 3 wherein R2 is at the 2'  position
and is hydrogen or halogen. 5. A compound of any one of claims 1 to 4
wherein R3 is lower alkyl,  hydroxy lower alkyl, cycloalkyl, heterocycle,
or heteroaryl. 6. A compound of any one of claims 1 to 4 wherein R3 is
methyl, ethyl  30 or hydroxymethyl. -58 WO 00/64900 7. The compound
3-methyl-5-(2-chlorophenyl)-7-nitro- pyrazolo[3,4][1,4]benzodiazepine. 5 8.
The compound 3-methyl-5-(2-fluorophenyl)-
pyrazolo[3,4][1,4]benzodiazepine-7-carbonitrile. 9. The compound
3-methyl-5-(2-fluorophenyl)-
pyrazolo[3,4][1,4]benzodiazepine-7-carboxamide. 10 10. The compound
3-hydroxymethyl-5-(2-fluorophenyl)-
pyrazolo[3,4][1,4]benzodiazepine-7-carbonitrile. 25 August 2003
PCT/EP00/03394 11. A compound of formula I of claim 1 which is 15
5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
5-(2-chlorophenyl)-7-amino-pyrazolo[3,4][1,4]benzodiazepine,
5-phenyl-7-chloro-pyrazolo[3,4][1,4]benzodiazepine,
5-(2-fluorophenyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine,
5-(2-chlorophenyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine, 20
5-(2,4-dichlorophenyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine,
5-phenyl-pyrazolo[3,4][1,4]benzodiazepine,
5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine,  5-(2-fluorophenyl)-7
fluoro-pyrazolo[3,4][1,4]benzodiazepine,
5-(2-chlorophenyl)-7-methoxy-pyrazolo[3,4][1,4] benzodiazepine, 



25 5-(2-fluorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
5-phenyl-7-methanesulfonyl-pyrazolo[3,4][1,4]benzodiazepine,
5-(2-fluorophenyl)-7-cyano-pyrazolo[3,4][1,4]benzodiazepine,
5-phenyl-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
5-(3-nitrophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,  30
5-(2-trifluoromethy!)-7-nitro-pyrazolo[3,4J[1,4]benzodiazepine,
5-phenyl-7-carbomethoxy-pyrazolo[3,4][1,4]benzodiazepine, -59 25 August
2003  WO 00/64900 PCTIEPOO/03394
(5-phenyl-pyrazolo[3,4][1,4]benzodiazepin-7-yl)-carboxylic acid sodium
salt, 5-(2-fluorophenyl)-7-iodo-pyrazolo[3,4][1,4]benzodiazepine,
5-(2-fluorophenyl)-7-carboethoxy-pyrazoio[3,4][1,4] benzodiazepine, 5
N-(2-hydroxyethyl)-5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine-7-
carboxamide,
5-(2-fluorophenyl)-7-morpholinylcarbony!-pyrazolo[3,4][1,4]benzo-
diazepine, N,
N-bis-(2-hydroxyethyl)-5-(2-fluorophenyl)-pyrazolo[3,4j[1,4]benzo- .10
diazepine-7-carboxamide,
(5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepin-7-yl)-carboxylic acid,
5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzodiazepine-7-carboxamide, or
5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepine, 15 12. A compound of
formula I of claim 1 which is
3-ethyl-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
3-(2-phenylethyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzo-
diazepine,
3-(1-methylethyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzo- 20
diazepine, 3-(1-methylethyl)-5-(2-chiorophenyl)-7-amino-pyrazolo[3,4][
1,4]benzo- 



diazepine, 3-(phenylmethyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][
1,4]benzo- diazepine, 25
3-methyl-5-(2-fluorophenyl)-7-carboethoxy-pyrazolo[3,4][1,4]benzo-
diazepine,
3-(2-methylpropyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzo-
diazepine,
3-trifluoromethyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzo- 30
diazepine, -60 25 August 2003  WO 00/64900 PCTIEPOO/03394
3-hydroxymethyl-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzo-
diazepine,
N-(2-hydroxyethy!)-3-methyl-5-(2-fluorophenyl)-pyrazolo[3,4][1,4]benzo- d
iazepi ne-7-carboxamid e, 5
3-(N,N-dimethylaminomethyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]-
benzodiazepine,
3-(1-methylpropyl)-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzo-
diazepine,
3-methoxymethyi-5-(2-chiorophenyl)-7-nitres-pyrazolo[3,4][1,4]benzo- 10
diazepine.
3-ethenyl-5-(2-chiorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
3-methyl-5-(2-chlorophenyl)-7-methoxy-pyrazolo[3,4][1,4]benzodiazepine,
3-methyl-5-(2-chlorophenyl)-7-amino-pyrazolo[3,4][1,4]benzodiazepine,
3-methyl-5-phenyl-7-chloro-pyrazolo[3,4][1,4]benzodiazepine, 15
3-methyl-5-(2-chlorophenyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine,
3-methyl-5-(2-fluorophenyl) -pyrazolo[3,4][1,4] benzodiaze pine,
N-(3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepin-7-yi)-
acetamide, 



N-(3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][ 1,4]benzodiazepin-7-yl)- 20
methanesulfonamide, . N-(3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][I
,4]benzodiazepin-7-yl)-2- propenamide, 3-methyl-5-phenyl-7-fl
uoro-pyrazolo[3,4][1,4] benzodiaze pine,
3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepine,  25
3-methyl-5-phenyl-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
3-methyl-5-(2-fluorophenyl)-7-iodo-pyrazolo[3,4][1,4]benzodiazepine,
3-methyl-5-(2-fluorophenyl)-7-morpholi nylcarbonyl-pyrazolo[3,4][1,4]-
benzodiazepine,
3-rnethyl-5-(2-fluorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,  30
3-methyl-5-phenyl-pyrazolo[3,4][1,4]benzodiazepine,  3-methyl-5-(2-f
luorophenyl)-7-chloro-pyrazolo[3,4][1,4]benzodiazepine, -61 25 August 2003
WO 00/64900 PCT/EP00/03394
3-methyl-5-(2-trifluoromethylphenyl)-7-nitro-pyrazoio[3,4][1,4]benzo-
diazepine,
N'-(3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepin-7-yi)-4-
N,N-dimethyiaminesulfonamide, 5
N'-(3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepin-7-yl)-4-N-
chioromethylaminesulfonamide,
N'-(3-methyl-5-(2-chlorophenyl)-pyrazolo[3,4][1,4]benzodiazepin-7-yl)-4-
morpholinesuifonamide, N-[2-(4-morpholinyl)ethyl]-3-methyl-5-(2-f
uorophenyl)-pyrazolo[3,4][1,4]- 10 benzodiazepine-7-carboxamide,
3-methyl-5-phenyl-7-iodo-pyrazolo[3,4][1,4]benzodiazepine,
3-methyl-5-phenyl-7-bromo-pyrazolo[3,4][1,4]benzodiazepine,
3-methyl-5-(2-fluorophenyl)-7-fluoro-pyrazolo[3,4][1,4]benzodiazepine.
3-cyclopropyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine, 



15
3-cyclopropyl-5-(2-chlorophenyl-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
or 3-propyi-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine.
13. A compound of formula I of claim 1 which is 20
3-carboethoxy-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]-
benzodiazepine,
5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine-3- carboxamide,
N, N-dimethyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine
25 -3-carboxamide,
N-amino-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine-3-
carboxamide, 5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine-3-
carboxaldehyde, or 30
5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine-3-carbonitrile.
-62 25 August 2003  WO 00/64900 PCT/EP00/03394 14. A compound of formula I
of claim 1 which is
3-(4-methylphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine, 5
3-(4-dimethylaminophenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-(2-cyanophenyi)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-phenyl-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,  10
3-(2-methylphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazoio[3,4][1,4]
benzodiazepine,
3-(2-nitrophenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine, 



3-(2-trifluoromethylphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,41[1,4]
15 benzodiazepine,
3-(3-t(fluoromethylphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-(1-naphthyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine, 20
3-(2-methoxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-(4-(methylthio)phenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-(4-trifluoromethoxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4J[1,4]
25 benzodiazepine,
3-(4-hydroxy-2-methoxyphenyl)-5-(2-chlorophenyl)-7-nitro-
pyrazolo[3,4][1,4] benzodiazepine,
3-(3-hydroxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine, 30
3-((1,1'-biphenyl)-4-y1)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,41[1,4]
benzodiazepine, -63 25 August 2003  WO 00/64900 PCT/EP00/03394
3-(2-naphthyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-(3-nitrophenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine, 5
3-(3-phenoxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-(3-cyanophenyl)-5-(2-chlorophenyl)-7-nitro-pyrazoio[3,4][1,4]
benzodiazepine,
3-(3-ethoxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]  



10 benzodiazepine,
3-(3-methylphenyl)-5-(2-chlorophenyi)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine, or 3-(2-f
uorophenyl)-5-phenyl-7-nitro-pyrazolo[3,4]t1,4]benzodiazepine. 15 15_ A
compound of formula I of claim 1 which is
3-(4-methylpyrazol-5-yl)-5-(2-chlorophenyl)-7-nitro-
pyrazolo[3,4][1,4]benzodiazepine,
3-(1-thiazolyl)-5-(2-chlorophenyl)-7-nitro-pyrazo[o[3,4][1,4]benzodiazepine
,  3-(1,3,4-oxadiazol-2-yl)-5-(2-chlorophenyl)-7-nitro- 20
pyrazolo[3,4][1,4]benzodiazepine,
3-(4-imidazoly[)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-(2-pyrazolyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine
,
3-(3-pyrazolyi)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,41[1,4]benzodiazepine
,  25
3-(2-thienyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
3-(2-furanyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
3-(3-methylthien-2-yi)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,41
benzodiazepine,
3-(3-methylthien-2-yl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,41[1,41  30
benzodiazepine,
3-(indol-2-yl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
-64 25 August 2003  WO 00164900 PCT/EP00/03394 3-(1-methyl-1
H-pyrrol-2-yi)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,41
benzodiazepine,
3-(3-pyridinyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4J  5
benzodiazepine,
3-(4-py(dinyl)-5-(2-chlorophenyl)-7-nitro-pyrazole[3,4][1,4]
benzodiazepine, 



3-(4-(1-pyrrolyl)phenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine, 10
3-(2-pyrrolyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
3-(4-isoqu inolinyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzo-
diazepine, 3-(2-benzofuranyl)-5-(2-chlorophenyl)-7-nitro-pyrazoio[3,4][1,4]
benzodiazepine, 15
3-(3-thienyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,
3-(5-methylthien-2-yi)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-(2-imidazolyl)-5-phenyl-7-nitro-pyrazolo[3,41[1,4]benzodiazepine,
3-(3-pyridinyl)-5-phenyl-7-nitro-pyrazolo[3,4][1,4]benzodiazepine,  20
3-(1,3-benzodioxo-5-yl)-5-phenyl-7-nitro-pyrazolo[3,4][1,4] benzodiazepine,
3-(2,3-dihydro-1,4-benzodioxin-6-yl)-5-phenyl-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine,
3-(2,3-methylenedioxyphenyl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
25 benzodiazepine, or
3-(5-ethylfuran-2-yl)-5-(2-chlorophenyl)-7-nitro-pyrazolo[3,4][1,4]
benzodiazepine. 16. A compound of the formulas -65 WO 00/64900 3 or 5
wherein R' to R4 are as in claim 1. 5 25 August 2003  PCT/EP00/03394 



17. A pharmaceutical composition comprising as an active ingredient a
compound of any one of claims 1 to 15 and a pharmaceutically acceptable
carrier or excipient. 10 18. The compounds of any one of claims I 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. 






