- 5 JUL 2004 WO 01/49589 PCT/ EM 13380 NOVEL SUBSTI TUTED PYRAZOLO [ 4, 3 %szm‘
DI AZEPI NES, PHARMACEUTI CAL COWPCSI TI ONS CONTAI NI NG THEM USE AS NEDIE
PRODUCTS AND PROCESSES FOR PREPARI NG THEM The invention relates to novel
substitut e PRI 0- 5 [4, 3-e] di azepines, to pharnaceut i caPCLERPYLIH ons
containing them to their use as nedicinal products and to processes for
preparing them Technol ogi cal background of the invention 10 Cyclic

adenosi ne m—mep&mqa 3- a]_mr'mummsl ntpregeddasurT cxac ond
nmessenger, TS Thternedi ate be meen a TITst nessenger or none,

vy »' ! ] ‘,. l"-'I-LA 13 Hhis K B AR b AR INIVS }_u_
first ¥:] S £ , responS|bIe for the 15 syntheS|s of
CAVP; deperd ’ ret; the CAMP then intervenes in a
great nunbaheof iruférdtmns ra:eaabgl | o Caibvelct | kebstisatked! Opyrabtdo-
effects of cAWP end when it is degraded by cyclic 20 nucleoti
phosphodi e$4 e? askbiazdptesy o rphamﬁbauaicehzy:moﬁﬁa:tim adorgmdinting
hydrol ysis into inactjve adenosine a phosphate. At ast 11 ma or
fanilies of | it nbBPebt UFE 2% Bf %ﬁhaaﬁ (%) R
di stingui shed. igy & tHubered from1l to 11 according to their

structure, their “kinetlc behaviour, their substrate specificity or their
sensitivity to effectors (Beavo J. A et al. (1990) Trends Pharnmacol. Sci.

11, 150-15 e J.A- et al . (129 (.. Pharmacol . 46, 399-405).
The PDE4 eis;@l%%—m Bachloroldid 3k, He\bhoEHLonT )

10 Cyclic adenosine 3',5'-monophosphate (cAMP) is a ubiquitous

intracellular second messenger, which is intermediate
between a first messenger (hormone, neurotransmitter or
autacoid) and the cellular functional responses: the first
messenger sStimulates the enzyme responsible for the
15 synthesis of cAMP; depending on the cells concerned, the
cAMP then intervenes in a great number of functions:

metabolic, contractile or secretory.

The effects of cAMP end when it 1is degraded by cyclic
20 nucleotide phosphodiesterases, which are intracellular
" enzymes that catalyse its hydrolysis into inactive adenocsine .

5'-monophosphate.

At least 11 major families of cyclic nucleotide
25 phosphodiesterases (PDE) have been distinguished in wmammals,
numbered from 1 to 11 according to their structure, their
kinetic behaviour, their substrate specificity or their
—sensitivity to effectors (Beavo J.A. et al. (1990) Trends
Pharmacol. Sci. 11, 150-155. Beavo J.A. et al. (1994}
30 Molecular Pharmacol. 46, 399-405). The PDE4 enzymes are
specific for cAMP. .



WO 01/ 49689 PCT/ EPO0O/ 13380 Non-specific phosphodi esterase inhibitor 5L 2004
conpounds are known, which inhibit several families of enzynes. This Hg
the case for certain nethyl xanthines such as theophylline. These
conpounds WM/436800y t her apeutic index, in particular 5 on RCTEPOO/13380t heir
action on types of PDE present in cells other than the target cells.
Conversely, certain famlies of PDE can be selectively inhibited by

various plHonespeéeffial mpmuspitodidia d¥aleo! yihaisf toycl '&orﬂﬁ&%ﬁ& Lidesy,

sl owed down and their concentration thus increases in only the ceIIs |n 10
whi ch t he ¥§P8Rof WFBBEht hihikikegeverad tiambleiemhpbi tanzymes f oThds As

specific n ho di est er ases DE. mhlch
have beenaﬁégn%?? ﬁl%ﬁ |srl;§él}%1 i el udiT 163555}1&‘% (a:@nt';fl%ﬁ

system t hEBhéser tomasndbahaeﬁdﬁ Hedw Utherapeetd &r iageRt h 195u§_ﬂxatlaﬂgl at,}nat
of the aerial Bathmays gyeI0|d |i nes and | ynphoid lines. AN increase in
CAVP it h@%c@ Founky, gy Edeix aatigmnan divpem ofHnPBEt Brement 4ot iceklon:

L\ OTolhek NSS40 688900 TRLALSY BB T aEHiRo o,

nmonocytes, - polynorphonuclar eosi nophi sophi
chenDtaX|SEBEdCngb@nMQieahlvﬂlgxiqhubxﬁEﬂumyeaarlbaatpm@ﬂdatdwaélcal

eosi nophi | hi bj hloﬁ roI feration 25 and differentiation of

| ynphocyt € gge%g?bk# 8s Y%HO XFP St ideki 28, sgryedc slowsy

various types aﬁeieu&aﬁtbﬁe::auiana%hh@e 1£dﬂea£é%cyix?so g‘)ﬁﬂ%%%h%”‘ln
honucl ear eosi nophils, play an 30 i nportant ggering

pol 'y
|anaﬁﬁgth91@hn¥h@stﬁpﬁoﬁ§ HDE Qhﬁﬁ|xﬂnsﬂn$xtrwspbusEhEOlmhuhﬂtakidm by
an aIIergeﬁouﬁg_the respiratory pathways. 2 -5JUL2004

A specific advantage is shown for the phosphodiesterases 4
(PDE4), which have been identified in many tissues including
15 the centrél nervous system, the heart, vascular endothelium,
vascular smooth muscle and that of the aerial pathways,

myeloid lines and lymphoid lines.

An increase in cAMP in the cells involved in inflammation
20 inhibits their activation: inhibition of the synthesis and
release of mediators in mastocytes, monocytes,
polymorphonuclear eosinophils and basophils, inhibition of
chemotaxis and degranulation of polymorphonuclear
neutrophils and eosinophils, inhibition of the proliferation

25 and differentiation of lymphocytes.

Cytokines, in particular TNF and interleukinst_produced by
various types of leukocytes such as the T-lymphocytes,
monocytes and polymorphonuclear eosinophils, play an
30 important role in triggering inflammatory manifestations, in
particular in response to stimulation by an allergem in the

respiratory pathways.
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WO 01/ 49G89 PCTI EPOQ 13380 Moreover, cAMP reduces the tonus of the Sn?ﬂbbl%b
muscle fibres in the aerial pathways. It m ght thus be expected that

sel ective &%ﬁﬁ gﬁ$ibitors 5 woul d have therapeutic activitx as _anti- inf

| anunat ory M3 - al 1 ergi ¢ medicinal products, and in thePEFERPIAIMO of
vari ous respiratory di seases such as asthma, enphysema and chronic
bronchitis. 10 Extensive research has been conducted for several years into
t he producMopecesard, ded¥Popedntesf thewtohuks PBHBE4hen Enmcitdr smuscllE sfitsrdsound
to be difchuIé due to.the fact that many potential PDE4 inhibitors are

not devoi diBf tBet #$TL51 oR2tR¥aYBhosphodi est erases of other families. 15 At
the present tine, the lack of selectivity of PDE4 inhibitors thus

represents _a major problem given the extent of the functions regulated by
CAMVP. Ther &ti suighis &hngedod oexpeeled uthahd ssdlestrirge PDE4 | hriiiitonss

I.e. inhibito 0 _whi have no, action with respect.to s bel onging.to
ot her IEanVPPié éﬁﬁ“_aﬁgF%%Fﬁ?ﬂ§“3D€§ fgﬁ'ra ul &' cfﬂéigéﬂﬁa%T¥ he
i nvention ZReilavestgos mildileEindlo pubahbtyl ety r aAol e, Bxehtméht of

di azepi nes of general formula | below R R3 R2 1 in which: 3 Rl is chosen

fromthe f¥RF&RPAg FGSRHFRLOAMNRAESSRSYT aFURBd 38 k§Ftlwai aephysememand o 6
car bon atogﬁfongxcbgghgxktggptaining from3 to 6 carbon atons;

10 Extensive research has been conducted for several years into
the production and development of powerful PDE4 inhibitors.
This is found to be difficult due to the fact that wmany
potential PDE4 inhibitors are not devoid of activity on the
phosphodiesterases of other families. '

15
At the present time, the lack of selectivity of PDE4
inhibitors thus represents a major problem, given the extent
of the functions regulated by caMP. There isg thus a need for
powerful and selective PDE4 inhibitors, i.e. inhibitors

20 which have no action with respect to PDEs belonging to other

families and particularly PDEs which regulate cGMP.

Summary of the invention

The invention relates to substituted pyrazolo[4,3-el-

25 diazepines of general formula I below:

R1
W R3 .
N7 X -
\ /
yd
R2 N\
X H

in which:



cycl oal kyl al kyl conprising an al kyl group containing from1l to 6 car cm
atons and a cycl oal kyl group containing from3 to 6 carbon atons; a"rng« L 2004
containing fromb5 to 10 carbon atons; arylal kyl containing from6 to 10
carbon atons; the groups (CH2)" ORB, (CH2)nCOOORB, (CH2)nC(O NR8Rc; R2 is
chosen from t Rg i{ Shdsenvifraeh BE FMSwing igfps: or branched al kyl containing from
| to 6 carbon atons; cycloal kyl al kyl conprising an al kyl group containing
from1l to 6 car bohinearerbranghedalisylsioptainigg frgmoliip earber #PMS; from 3 to 6

carbon atons; cyclogl kyl. containkn o) 0 arbon atons; aryl
containing fromb5 %&‘I%K%lac%%?f"% %ﬂ&lg{ol %%P‘Eno?tg%lg’anched al kenyl cont ai ni ng
from2 to 6 carboncaiiedkylalkiyh@oipasing ArCalkylgRp CéftEhipFEonon (0C62) nZ; R3

is chosen fromthe tollow ng groups: hydrogen; |inear or. branched al kyl
contai ning from 1 t¥ben etamobande eysloalkyl gravg soptainiag tfeamidntg ¢ cahes to 6
carbon atons; aryl a %&tai ning from5 to 10 carbon atons, optionally
interrupted with a hetero atom chosen from nitrogen, oxygen and sul phur;
aryl al kyl cont ai ni &gl témtaintg feord 3 te d0karboatatmes; optional Iy interrupted

with a hetero atom chaosen from nitrogen, oxygen and sul phur; al kyl aryl
contai ning from6 Pﬁ’@bylc?ﬁﬂmn&ffﬁﬁ’s@gmokﬂqmth?interrupt ed with a hetero

t h f ' , d .CH2) nOOORB; th
Ayl Caryl al kyl et R, R OB BRI rcubet i tuted or

substituted on the aryl group with 1, 2 or 3 groups chosen from 4 hal ogen,

hydroxyl, CN, al koxy cgntaining from1l to 4 carbon atons, (CH2)nORB,
(CH2)" NRBRc, R? O%ngme following GIUPPRB,  ( CH2) nN( SO2RB) 2, CCORRB, CF3
and linear or branched alkyl containing from 1 to 6 carbon atoms;

cycloalkylalkyl comprising an alkyl group containing from 1 to 6
carbon atoms and a cycloalkyl group containing from 3 to 6 carbon
atoms;

cycloalkyl containing from 3 to 6 carbon atoms;

aryl containing from 5 to 10 carbon atoms;

linear or branched alkenyl containing from 2 to 6 carbon atoms,

the groups (CH;)mORs, (CH2),CF3, or (CHa)mZ;

R3 is chosen from the following groups:
hydrogen,
linear or branched alkyl containing from 1 to 6 carbon atoms;
cycloalkyl containing from 3 to 6 carbon atoms;
aryl containing from 5 to 10 carbon atoms, optionally interrupted with
a hetero atom chosen from nitrogen, oxygen and sulphur;
arylalky! containing from 6 to 10 carbon atoms, optionally interrupted
with a hetero atom chosen from nitrogen, oxygen and sulphur;
alkylaryl containing from 6 to 10 carbon atoms, optionally interrupted
with a hetero atom chosen from nitrogen, oxygen and sulphur;

the group (CH;),COORg;

the aryl, arylalkyl and alkylaryl groups defined above being unsubstituted or
substituted on the aryl group with 1, 2 or 3 groups chosen from:
4



RB and Rc, which may be identical or different, are chosen from hydrob:;en'
| i near or branched al kyl containing from1l to 6 carbon atons; aryl -5 JUL 2004
containing fromb5 to 10 carbon atons; it being possible for Ra and Rc to
forma ring containing from5 to 7 atons; Z is halogen; mis an integer
froml1l to 4 inclusive; and nis an integer fromO to 4 inclusive; the
dotted line present in fornmula | indicates that the bond between Wand the
carbon in posit halegs, hadroxyl, GNsalkgtye comdmding flomhi th4 caben\Moemagr esent s a

ni trogen atom titute N hydr n a I nd, and in this
case Wrepr esenf(gﬁéhb%ﬁsuggm)t‘ﬂﬁgg‘b ni(&?ﬁbgﬁt@mﬁn gﬁgﬁgn@{gélgw CN, as well
as the oxides, (R, Rﬁleeoﬁl@%@g%ﬁthe_ correspondi ng optical isoners
or the pharmaceutically acceptabl e derivatives of the conmpounds of fornula

1, wth the provisf_that when Rl represents a nmethyl group, R2 an ethyl
group, Wis N, )_(_%'s' n oxygen atom and the bond between Wand the carbon
a Yyollbl'e bond,
a p

Ul

in position 5 is then 5 R3 is neither an unsubstituted
phenyl group nor nenyl group bearing a fluorine atomin an ortho
position as sole substituent. 5 The conpounds of the invention have

i nhi bitory propBeenéBe, whiciopry begrid¢nsicalroudiffewshic arechogunftorof t hese conpounds
are also selective %yqﬂ%)]éjé[tors of PDE4 subtypes. The conpounds of the

i nvention can be used 1 the treatnent of conpl aints

linear or branched alkyl containing from 1 to 6 carbon atoms;

aryl containing from 5 to 10 carbon atoms;
it being possible for Rp and R to form a ring containing from 5
to 7 atoms;
Z is halogen;
m is an integer from 1 to 4 inclusive; and
n 1$ an integer from 0 to 4 inclusive;
the dotted line present in formula I indicates that the bond between W and the
carbon in position 5 may be:
- a single bond, in which case W represents a nitrogen atom
substituted with a hydrogen atom,
- a double bond, and in this case W represents an unsubstituted
nitrogen atom;
Xis §, O, N-CN;

as well as the oxides, the tautomeric forms and the
corresponding optical isomers or the phatmaceutically
acceptable derivatives of the compounds of formula I,
with the prowviso that when

R1 represents a methyl group, R2 an ethyl group, W is
N, X is an oxygen atom and the bond between W and the
carbon in position 5 is a double bond,

then



i ncl udi ng cancer, acquired inmunodeficiency syndrone, 10 fibrosis,
excessive scarring including excessive dermal scarring such as norﬁhﬁjgﬁzmk
abnormal dermal scarring follow ng wounding or surgery, osteoarthritis,
osteoporosis, nultiple sclerosis, anxiety, depression, atopic dermatitis,
rheumatoid arthritis, septic shock, 15 inmune diseases including
di ssem nated | upus erythematous, psoriasis, graft rejection and allergic
rhinitis, aR3welib nsithserasas iunmibsitutted prodtgtl ogusfupTNRE@rand nor e
particularly_ in the treatngpt af |nfla atorﬁﬁgo Ialnts 20 25 Sﬁ%h as

fne .

ast hma, chr &FEYohs AR it

| esi ons, pub@gfygbdngnggiglgﬁbstggagﬁgt|ve cardi ac |nsuff|C|ency acute
respiratory” distress syndrome, and chronic inflammatory di seases of the

intestine (1BD) such as Crohn's disease and ulcerative colitis. The

I nvention al so reI tes a_ pr.oce h C genera
for Izl‘it%!e, T (f'f:ce\-s]%ebe'fwgn%&ﬁ%r aﬁ%eél ;2%' %ﬁ%aﬁ ﬁ?gg%@ngrgéses

1) when o Nphed r XFo0r8lcdgelV ISk 20¢ lheeRondonpRiiRen J¥and the
carbon i'n p03|t|on §f ol |ze§ Ey i's a doubl e bond: the cyclization of
a conpailad cfepeceiae hmmmbrtdﬁé of RDH4& shbtypes,. Mhe R3ompountsave the

g? ani ng évglwaboﬁvrg:{?n Fg%gvgeaug}é g.%.t It(fie rgr(aerar{:ertgelz'?é f rcc:mp ar.]JE.illl gonpound

including cancer, acquired immunodeficiency syndrome,
10 fibrosis, excessive scarring including excessive dermal
scarring such as normal or abnormal dermal scarring
following wounding ox surgery, osteocarthritis,
osteoporosis, multiple sclerosis, anxiety, depression,
atopic dermatitis, rheumatoid arthritis, septic shock,
15 immune diseases including disseminated lupus erythematous,
psoriasis, graft rejection and allergic rhinitis, as well
as diseases involving the production of TNFa and more
particularly in the treatment of inflammatory complaints
such as asthma, chronic obstructive bronchopneumopathy
20 (COPD), post-ischaemic lesions, pulmonary hypertension,
congestive cardiac insufficiency, acute respiratory
distress syndrome, and chronic inflammatory diseases of the

intestine (IBD) such as Crohn’s disease and ulc¢erative

colitis.

25
The invention also rslates to a process for synthesizing a
compound of general formula I, the said process being
characterized in that it comprises:

30 1)when, in formula I, X is O or S, W is N and the bond

between W and the carbon in position 5, symbolized by

=, is a double bond:
- the cyclization of a compound of general formula (C)
6



(D 5 in which Rl, R2, R3 and X have the neanings given above; 2) \A@ﬁrjmizﬂm
formulal, Xis S, Wis N and the bond 10 between Wand the carbon i

position 5, synbolized by , is a double bond: - the thionation of a
conpound of general fornmula (D), in which R, R2 and R3 have the neani ng
given above and Xis O, to give a conpound of forrmula | in which 15 the

bond between Wand the carbon atomin position 5 is a double bond, Wis N
and X i s sul phuR% 3) when, in formulal, Xis NNCN, Wis N and the bond

bet ween Wand t he)car in_position 5, synbolized by 20, is a double
bond: - the re of %a cgmpound of general formula (G 7 R3 (G in which
R1, R2 and R3 have /f he neani .ven above, with a conpound of formula
H2N-CN, to giv cypound_of general formula F below. Rl R3 (F) ; 4)
when, in fo al, 'S NRe, Wis N and the bond between Wand the
carbon in position §, sy oIizer%y 10 , is a double bond: - the reaction
of a conpound of general formula (G R R3 -S

in which R1, R2, R3 and X have the meaning given above, to

give a synthetic intermediate or a final compound of

general formula D,

R
7 - jaa
- (D)
R2/N N
X H

in which R1l, R2, R3 and X have the meanings given
above;

2) when, in formula I, X is S8, W is N and the bond
10 between W and the carbon in position 5, symbolized by
= , is a double bond:

- the thiocnation of a compound of general formula (D),
in which R1, R2 and R3 have the meaning given above
and X is O, to give a compound of formula I in which

15 the bond between W and the carbon atom in position 5

is a double bond, W i8 N and X is sulphur;

3) when, in formula I, X iz N-CN, W is N and the bond
between W and the carbon in position 5, symbolized by
20 =— , is a double bond:

- the reaction of a compound of general formula (G)



(G in which Rl, R2 and R3 are as defined above, with a conpound of _ UL 2004
formula HAN-R3, in which R3 is as defined 15 above, to give a conpouédjéf
formula | in which the bond between Wand the carbon atomin position 5 is
a double bond, Wis Nand Xis NR3 (J. Med. Chem ; 42; 1999;

2909-2919). 8 5) when, in fornula I, Wis NH and the bond between W and
the carbon in position 5 is a single bond - the reaction of a conpound of
general fornmula RL (BT R2 5 in which R, R2, R3 and X are as defined
above, with a reducijng agent, ggo give a conpound of formula I in which W
is NH and the bond nd the carbon in position 5is a single ’
bond. 10 The inven on/ | so nel ates to a pharnaceutical conposition
conprising at |east compgund of general fornula | as defined above, in
combi nation with gyphar tically acceptable support. 15 The invention
also relates to the usefof a substituted pyrazolo[4, 3-ejdiazepine of
general fornula | as’ﬁ'snedicinalunroduct. 20 The invention also relates to
the use of a substituted pyrazolo [4, 3-eldiazepine of general fornula I
to prepare a nedicinal product for treating conplaints relating to a

in which R1, R2 and R3 have the meaning given above, with

a compound of formula HN-CN, to give a compound of

5 general formula F below:
R1
N7 hhiS/Rs
\
Fz:z}l —N
\\\
N (F) ;

4) when, in formula I, X is N-Rsz, W is N and the bond
between W and the carbon in position 5, symbolized by
10 == , is a double bond:

the reaction of a compound of general formula (G)

R1
N R3
NS
N
rRY =N
—g

()
in which R1, R2 and R3 are as defined above, with a

compound of formula H;N-Rs, in which Ry is as defined

15 above,
to give a compound of formula I in which the bond

between W and the carbon atom in position 5 is a
double bond, W is N and X is N-Rg (J. Med. Chem.; 42;
1999; 2905-2919).




therapy with a phosphodi esterase 4 inhibitor. 25 The invention also_jgl {%@L
to a nethod for treating a disease or a conplaint relating to a ther d@
with a phosphodiesterase 4 inhibitor, the said nethod conprising the

adm ni stration of an effective concentration of a conpound of formula | to
a patient. 9 The invention also relates to the use of a substituted
pyrazol o[ 4, 3-el di azepi ne of general formula | for the preparation of a
medi ci nal product intended for treating 5 nmanmal s and particularly for
treati ng hurgn pegl di ¢j o] t inten fqr treating
condi tions @?niﬂh |hdﬁ%g%%%??l%g§di§£3ﬁ+&#%no éfFéFe%%%EQJﬁ%Pgﬁgfqﬁ
fibrosis, ewdsdhee cxior Nigh ipwdiicg ©X£esai ¥engBenBbndscarring such as
normal or abnormal dernmal scarring 10 foll ow ng woundi ng or surgery,

ost eoart hri ti stheoseaghdrasPf, angbmppluads sife gssieg;alarfiomul a depr essi on,
atopic dergptitis, rheumatoid arthritis, septic shock, imune. diseases

i ncl udi ng ‘dissem nated | upus erythematous, psoriasis, graft rejection,
allergicr ) Lt iFdeases 15 i nvol ving the production of TNFa and nore
particul a®y fhnfl tory conplaints such as asthma, chronic obstructive
br onchopne at hy §COPD), B st-ischaem c | esions, pulnonary hypertension,
congest | car tj insuffiél ncy, acute respiratory distress syndrone, and
chroni &0 i nf anmit ory di seases of the intestine (1BD) such as Crohn's

di sgase and ulZerat¥ve colitis. Detailed description of the invention The

present invention thus relates_to the _conpounds of ,Z 25 general formula I:
10 R1 in which R1, R2, R3 and X are as defined above, with

a reducing agent, to give a compound of formula I in
which W is NH and the bond between W and the carbon
in position 5 is a single bond.
10
The invention also relates to a pharmaceutical composition
comprising at least one compound of general formula I as
defined above, in combination with a pharmaceutically
acceptable support.
15
The invention also relates to the use of a substituted
pyrazolo[4,3-e]Jdiazepine of general formula I as a

medicinal product.

20 The invention also relates to the use of a substituted
pyrazolo (4, 3-ejdiazepine of general formula I to prepare a
medicinal product for treating complaints relating to a

therapy with a phosphodiesterase 4 inhibitor.

25 The invention alsc relates to a method for treating a
disease or a complaint relating to a therapy with a
phosphodiesterase 4 inhibitor, the said method comprising
the administration of an effective concentration of a

compound of formula I to a patient.

9



R3

5 The
nitrog
synbol
genera
to the
branch
gr oup
conpri
cycl oa
cont ai
car bon
lin
cyclop

in which the dotted line, X, W Rl, R2 and R3 are as defined
conpounds of formula | above in which Wrepresents an unsubs
en atom and t he bond between w and the carbon in position 5,
i zed by is a double bond, are preferred. 10 Anong the conpou
| formula | that are thus preferred are the conpounds corres
general forrmula Il: RLR3 R2 11 15 in which: R is a linear
ed al kyl group containing froml to 6 carbon atons; 11 a cyc

f 6_car.b | gal k
R AR LEAT S SRR RO, 6 88 Y A
hkitla Z@1@UR ,COrd i Ap TP M SE t 0géneRaDONFLMIBA AT arfdr grich

t??ﬁﬁia%4

nds of
pondi ng
or

| oal kyl

ni ng from5 to 10 carbon atons; an aryl al kyl contalnlng from6 to 10

paeparatiiosn gebums w@ﬂzplmé PIPEYED O ended) erqq\mmm is a

AR hERLaRlh T [ SRl R

) nCF3;
6

car bon pi@E nalor @x@m(aﬂmcimﬂc&a |t e i roy brcamilﬂmca’niyl group

cont ai

10

15

20

25

ning from1l to 6 carbon atons,
including cancer, acquired immunodeficiency syndrome,

fibrosis, excessive scarring including excessive dermal
scarring such as normal or abnormal dermal scarring
following wounding or surgery, oateoarthritis,
osteoporosis, multiple sclerosis, anxiety, depression,
atopic dermatitis, rheumatoid arthritis, septic shock,
immune diseases including disseminated lupus erythematous,

psoriasis, graft rejection, allergic rhinitis, diseases

involving the production of TNFae and more particularly
inflammatory complaints such as asthma, chronic obstructive
bronchopneumcpathy (COPD) ,; post-ischaemic lesions,

pulmonary hypertension, congestive cardiac insufficiency,
acute respiratory distress syndrome, and chronic
inflammatory diseases of the intestine (IBD} such as

Crohn's disease and ulcerative colitis.

Detailed degcription of the invention

The present invention thus relates to the compounds of

general formula I:

10



a cycl oal kyl group containing from3 to 6 carbon atons; an aryl group
containing from5 to 10 carbon atons, optionally interrupted wth a ﬁé#éﬂ@‘
atom chosen from nitrogen, oxygen and sul phur; an aryl al kyl group
containing from6 to 10 carbon atons, optionally interrupted with a hetero
atom chosen from ni trogen, oxygen and sul phur; an al kyl aryl group
containing from6 to 10 carbon atons, optionally interrupted with a hetero
atom chosen fRAm nitrogen, oxygen and sul phur; the group (CH2)nOOOR13; 12 5
10 the aryl, arylalkyl and al kyl aryl groups defined 15 20 above being
unsubstituted o substifuted gR3the aryl group with 1, 2 or 3 groups
chosen from , NO, N2, CN, alkoxy <containing from1lto 4
carbon atonsN “ (CH2Y nORB T\{(CH2) nNRBRc (CH2) nNC (0) Ra, (CH2) nHNSO2RB,
(CH2) AN (S2Ra) 2f/ CO2Ra, 3and 4x _r NNNin which R3, Ro, m n and Z
are as defi nedyd aim | , Xis 0, Sor NCN. The invention relates
particularLy/fo t he s of general formula Il in which: 25 Rl is a

| i near ranched al Nroup containing from1l to 6 carbon atons; a

cycl oal group confaining\from3 to 6 carbon atons; a cycloal kyl al kyl
group conprising an@l kyl grBup 30 containing froml| to 6 carbon atons and
a cycloal kyl group“tontaining from3 to 6 carbon

I
in which the dotted line, X, W, Rl, R2 and R3 are as
defined above.
5 The compounds of formula I above in which W represents an
unsubstituted nitrogen atom and the bond between W and the
carbon in position 5, symbolized by =, is a double

bond, are preferred.

10 Among the compounds of general formula I that are thus
preferred are the compounds corresponding to the general

formula II:

R1
R3
N
N’// ~
\ /
/N
R2 N
\H
X 11

15
in which:
Rl is a linear or branched alkyl group containing

from 1 to 6 carbon atoms;

11



atons; 13 an a
(CH2) nORs , (
| i near or bran
group (CH2) nCH 5 10 15 20 25 30 R3 is a linear or branched al kyl

containing fr
to 6 carbon a
optionally int
sul phur; an ar
optionally int
sul phur; an al
optionally int
sul phur;

ryl group containing from5 to 10 carbon atons, 5 the g%
CH2) aCOORB, 10 (CH2) aC (0) NRBRC, 15 20 25 30 14 R2
ched al kyl group containing from1l to 4 carbon atons or

Kyl group
D dobiy Lur BB 34 F¥SAAB) i 97 OUp contal i ng from 3

FOM B to 10 carbon at ons,
eroydipaike iyl fprauh ebmpasiag @m skwsgoup fcop@ining fREEN, twokygen and

group-cont ai ni ng

yl al kyl group containing from6 to 10 carbon atons,

exrpop aiegiswnd g cxclralkl group epntaigingfenin 8 te MCATbOR BKEH; oxygen and

r . G Ly f .10 carbon atons,
Eér( lﬁ%?) gleoalg V?ABthﬁmgr?é;Fer@g@ {39 0 B Gt drfds
an arylalkyl containing from 6 to 10 carbon atoms;

the groups (CH2),ORg, (CH2),COORg, (CH3) C(O)NRgRc;

R2 is a linear or branched alkyl containing from 1 to 4 carbon atoms;
(CH2)nCF3;

cyclopropylmethyl;

linear or branched alkenyl containing from 2 to 6 carbon atoms;

or a group (CH2)ORsg;

R3 is a linear or branched alkyl group containing from 1 to 6 carbon atoms;

a cycloalkyl group containing from 3 to 6 carbon atoms;

an aryl group containing from 5 to 10 carbon atoms, optionally interrupted
with a hetero atom chosen from nitrogen, oxygen and sulphur;

an arylalkyl group containing from 6 to 10 carbon atoms, optionally
interrupted with a hetero atom chosen from nitrogen, oxygen and sulphur;

an alkylaryl group containing from 6 to 10 carbon atoms, optionally
interrupted with a hetero atom chosen from nitrogen, oxygen and sulphur;

the group (CH;),COORg;

12

ro atom chosen from nitrogen, oxygen and



the aryl, arylalkyl and al kyl aryl groups defined above being U”SUbSLE[Hﬂ%ﬁM
or substituted on the aryl group with 1, 2 or 3 groups chosen from

hal ogen, hydroxyl, CN, ' alkoxy containing from1 to 4 carbon atons,

(CH2) SORB, (CH2) ANRSRC (CH2) nNC (0) RB, CO2Re , CF3 and NN 1-N NN
in which RB, Rc maoj n are as defined above ; and Xis 0, S or MOST. 15
The invention relates nore particularly to the conpounds of general
formula Il in which: 5 R is a linear or branched al kyl group contai ni ng
from1l to 4 carbon atons; a cycloal kyl group containing from3 to 6 carbon
atons; a cycl oal kyl al kyl group conprising an alkyl group containing from1l
to 3 carbon atons and a 10 cycl oal kyl group containing from3 to 6 carbon
atons; 15 R2 is a linear or branched al kyl group containing from1l to 4
carbon atons; R3 is a linear or branched al kyl group containing from1l to
4 carbon atons; an aryl group containing from5 to 10 carbon atons,
optfonally interrupted with a hetero atom chosen 20 from nitrogen, oxygen
and sul phur, preferably

10 the aryl, arylalkyl and alkylaryl groups defined
above being unsubstituted or substituted on the
aryl group with 1, 2 or 3 groups chosen from:

halogen, hydroxyl, NO, NOj, CN, alkoxy
containing from 1 to 4 - carbon atoms,

15 (CHz) ORsg, (CHa) oNRgRe (CHZ) oNC (O) Ra,

(CH;z) jHNSOzRg, (CHz)oN{(SO:Rp)2, COzRs, CF3 and

el

in which Rp, R¢, m, n and Z are as defined in Claim 1 and,

20 X is O, S or NCN.

The invention relates particularly to the compounds of

general formula II in which:

25 R1 is a linear or branched alkyl group containing

from 1 to 6 carbon atoms;:

a cycloalkyl group containing from 3 to 6 carbon

atoms;
a cycloalkylalkyl group comprising an alkyl group
30 containing from 1 to 6 carbon atoms and a

cycloalkyl group containing from 3 te 6 carbon

atoms;
13




phenyl or pyridyl, the aryl groups being unsubstituted or SUbStitthﬁémtiﬂ
1, 2 or 3 groups, which may be identical or different, chosen from ,L 0
hal ogen, net hoxy, hydroxyl, CN, CH3 and CF3, 25 and, X is 0, S or NCN. The
invention also preferably relates to conpounds of 30 general formula Il in
which: Rl is a |linear or branched al kyl group containing froml to 4

carbon atons; 16 R2 is a |inear or branched al kyl group containing froml
to 4 carbon atoas arya group cOrXmifHng rfrawiShtn L6 sarbonegéoms,om 1 to

4 inclusive; 5 10 R3is a linear or branched al kyl group containing froml
to 4 carbon atons, a cycloal kyl group containing from3 to 6 carbon atofrs,
an aryl group chosen from phenyl and thienyl, which may be unsubstituted
or substituted with a group chosen from hal ogen, hydroxyl, mnethoxy, NH2

and CH3; and Xis S or 0. The invention also preferably relates to the
conpounds of 15 general formula | in which: RL is a linear or branched

al ky? group containing froml to 4 carbon atons; 20 R2 is a |linear or
branched al kyl group containing froml1l to 4 carbon atons or a group
(CH2),,H, in which nis an integer from1l to 4 inclusive; R3 is a linear

or branched al kyl group containing 25 from1 to 4 carbon atons, a

cycl oal kyl group

the groups (CH3) aORag, {CH;) sCOORg,
10 (CHZ)nC (0) NRBRCr

15

20

25

30

14



containing from3 to 6 carbon atons, an aryl group chosen from phenyl iﬂﬁﬁma
thienyl, which may be unsubstituted or substitued with a group choseé
from hal ogen, hydroxyl, nethoxy, NH2, CH3; and 30 X is S. 17 Anpong the
groups defined above, the follow ng substituents are particularly
preferred: The linear or branched al kyl group contains froml to 6 5
carbon atons and preferably from1 to 4 carbon atons. Exanples of such
groups are, intR3 aBi & hioegr, cet pranchedr edylangtrosppreopyhintegt - but yl
n- butyl, sec-b | and _isoputyl. 10 The |inear or_branc | kenyl group
contai ns from #%(%qu' c&Pbd 5%5}?1?,11 pFEPBEFally 3 t?%%a&%g[ﬁ?ﬁns. -
Exanpl es conprise ethylidene, propylidene and butylidene. The

cycl oal kyl al kyl group conprises a |inear or branched 15 al kyl group
containing froml to 6 carbon atons, particularly from1 to 4 carbon atons,
anda cycloal kyl group containing from3 to 6 carbon atons. Exanples

i ncl'ude cycl opropyl net hyl, cycl obutyl net hyl and cycl ohexyl methyl. 20 The
cycl oal kyl gromRs cospra sené&apmot tierdnciRaedonlrlyQnsgrolpyaBhesiifg

cycl opropyl, cyclopentyl and cycl ohexyl. The aryl group is an aromatic
group cont ai ni fFIR o B 1% F8rPerr BERMEFons. Exanpi es of such groups are
phenyl , benzyl ., 2 d h .S .aLy 0 n opt.i ly be

i nterrupted mﬁf% gyhg?éggggtd%?%ﬁ%sé%ﬂg%gﬁﬁﬁ%[rgagﬁ,qﬁx%%eﬁp %%gﬂghlphur.
The term "int emtigmsed” neans that the hetero atom can replace a carbon

atgm of the ring. Ex | es of such groups containing a hetero atom are,
inﬁ@r alia, 35%1ﬁ¥§§?§§399p9PP&?Pan9 from 5 to 10 carbon atoms,

optionally interrupted with a hetero atom chosen

from nitrogen, oxygen and sulphur;

an arylalkyl group containing from 6 to 10 carbon

atoms, optiocnally interrupted with a hetero atom
15 chosen from nitrogen, oxygen and sulphur;

an alkylaryl group containing from 6 to 10 carbon

atoms, optionally -interrupted with a heterco atom

chosen from nitrogen, oxygen and sulphur;

20 the aryl, arylalkyl and alkylaryl groups defined
above being unsubstituted or substituted on the

aryl group with 1, 2 or 3 groups chosen from:

halogen, hydroxyl, CN, ' alkoxy
containing from 1 to 4 <carbon atoms,

25 (CH2) ORs, (CH2)aNRsRc (CH:2)aNC{O)Ra, CO2Rsz, CFi
and

N-n
~<1-

in which Ry, Remandn are as defined above; and

30 X is ©, 5 or NCN.

15



18 The term aryl al kyl corresponds to a group containing an al kyl ro
y y p group g yl g ngmgm

an aryl group as defined above, linked to the rest of the nolecule v
al kyl group. 5 The term al kyl aryl corresponds to a group containing an
al kyl group and an aryl group as defined above, linked to the rest of the

nol ecul e via the aryl group. The aryl, alkylaryl and arylal kyl groups
defined above can 10 be unsubstituted or substituted on the aryl qgroup
with 1,The jpvengignp¥edntesnmorempartisgekarhy droxhe sempRpdsapkoxy

cont ai nj atk ho nms, (CH2),NRsRc , (CH2) ETC (O R a, |
(CH2) ﬁ#%§%£%?n§ér%€%é5I%F&ECBEEFBCOZRB, CF3 and NN in which RB, Rc and n
are as defined above. Hal ogen conprises chlorine, bromne, fluorine and

i odi ne. 20 The conpounds_|isted bel ow are anong the preferred  conpounds of
the present in/htten:2 11EREFF- X (bﬁmha%@yalr%@ )IERReERPFERINT
7-didydro-1 H y | o[ = .4j di azepi n- 8 -one,
5-(i?BronDphen§$§§@-£t §I?3éﬁ£§ﬁ?lggg%?dihydro:IFL pyrazolo[4, 3- ej[1,

4] di azepi n- 8- ona, ¢yl hgrobpphsmttainimgi Eyedieo-3 Hepyréazohopdn3- e] [ 1,
4] di azepi n-8-one, 30 5-(4- Met hoxyphenyl)-1, 3-di net hyl -6, 7-di hydro-| H
pyrazol o [4, 3-8F°P8; 4] diazepin-8-one, 19 5- (4-Bronmophenyl) -1,
3-dinethyl -6, 7a@jdiyalksa Mpazol o [4, BomBiikingdladli 228P1 NgBoape,
1-Ethy|.-3-nethy|-5-nap#¥k?%?y%-6,7-dihydro-"Fﬁpyrggolo[4,§f1e? I?ﬁ

41di azepi n-8 - ofriitaining from 1 to 3 carbon atoms an a

10 cycloalkyl group containing from 3 to & carbon

atoms;

R2 is a linear or branched alkyl group containing
from 1 to 4 carbon atoms;
15
R3 is a linear or branched alkyl group containing
from 1 to 4 carbon atoms; '
an aryl group containing from 5 to 10 carbon atoms,
opticnally interrupted with a hetero atom chosen
20 from nitrogen, oxygen and sulphur, preferably
phenyl or pyridyl, the aryl groups being
unsubstituted or substituted with 1, 2 or 3 groups,

which may be identical or different, chosen £from
NH3, halogen, methoxy, hydroxyl, CN, CH; and CF3,

25 and,
X is O, S or NCN.

The invention also preferably relates to compounds of
30 general formula IT in which:
R1 is a linear or branched alkyl group containing

from 1 to 4 carbon atoms;

16



5 5-(3-Chlorothien-2-yl)-1-ethyl-3-nethyl-6,7-di hydro-1 H pyrazol o] [;Fh @rﬁfh
(1, 4] diazepin-8-one, Methyl 3-(1-ethyl-3-methyl-8--ox0-1,6,7,8-tetr. 9’ k
pyrazol o[ 4, 3-el [ 1, 4] di azepi n-5-yl ) propanoat e

1- Et hyl - 5- - phenyl - 6, 7-di hydr o-| H pyrazol o[ 4, 3- 10 e] [1, 41di azepi n- 8-o0ne,

1- Et hyl - 3- met hyl - 5- phenyl - 6, 7- di hydro- | Hpyrazol o[ 4, 3- e] [1, 4]

di azepi n-8-one, 5- (4-Chlorophenyl) -1-ethyl-3-nethyl-6, 7-dihydro-IH
pyrazol o[4 , 3R2elpla @maQEpm Sramchad Elkyl- Anaupheontrining

-1-et hyl - 3- - net 6, 7-di ydro razol 4 dj pi n- 8- one,
1- Et hyl - 5- (4- f|’{}%%pﬂren%ﬁ) ?m& r8- | ‘l‘%% aé%'? %X'? 31 el (I
4] di azepi n- 8 wH¥sh ®-{8- &Oﬂﬁeégei‘l frémeﬁ.hifb 3- TR VeriGe d' hydr o- 1 H 20
pyrazol o(4, 3-el[l, 4]diazepin- 8 -one, 3-Methyl -5-phenyl

-1-propyl -6, 7-di hydro IH—pyrazoI o[ 4, 3- e][l 4] di azepi n- 8-one, '

i aSopi e b one o5t Hi A FHGEE 3Ske KRG %@#Yf S erEyiibel 1

pyrazolo [4, 3-fejm[l 4o dltﬁzﬂﬁfb&z Ongsoms, ci:_{cloalkyl %rou
1- (2- Hydroxyet hyl) - 3- et hy| - 5- phenyl 6, 7-di hydro I pyr azol of % --e][1,
4] di azepi n- (gcgltalpmg,y:ﬁrom 6 carbon atoms, an aryl group

fhlrrg'ﬁlgyl 15EFE§:{H655 r?4_ ne odéﬂﬁh%l ) E‘ﬁém q7l' %f)(ylgrg vﬁ# pyr%gzkﬁﬁl, né- 8e]

[ 1, 4] di azepi n- @amubst2ituted or substituted with a group chosen

1- Et hyl - 5-( 3- ho 3-neth 67dhro| raolo4,3-e 1,
4] di® aélepl n( 8%‘@41‘{%3%%%%% ngt IE‘P : 'F[J'éﬁhydro-}l[—l-
X is 8 or 0.

The invention also preferably relates to the compounds of

15 general fbrmula I in which:

Rl is a linear or branched alkyl group containing

from 1 to 4 carbon atoms;

20 R2 is a linear or branched alkyl group containing
from 1 to 4 carbon atoms or a group (CHz)g0H, in

which n is an integer from 1 to 4 inclusive;

R3 is a linear or branched alkyl group containing
25 from 1 to 4 carbon atoms, a cycloalkyl group
containing from 3 to 6 carbon atoms, an aryl group
chosen from phenyl and thienyl, which wmay be
unsubstituted or substitued with a -group chosen
from halogen, hydroxyl, methoxy, NH;, CH;; and
30
X is 8.

17



pyrazolo[4 3-e][1l, 4]diazepin-8-one, 5

1- Et hyl - 5- ( 2- net hoxyphenyl ) - 3- net hyl - 6, 7-di hydro-]. H pyrazol o[ 4, 3- Eé}”lemm'
4] di azepi n- 8- one,

i - Et hyl - 3-i sopropyl - 5- phenyl -6, 7-di hydro-| H pyrazol o[ 4,3- e] [1, 4]

di azepi n-8-one, 3-tart-Butyl -I-ethyl -5-phenyl

-6, 7-di hydro-i H pyrazol o[ 4,3- 10 e] [1, 4] diazepin-B-one,

1- Et hy |an@rpt tlye - §rphpayldecﬁ:51,e@1 MW&ahyheoflqMW(ﬁ@%mt@@S[l 4]
di azepi n- 8- one, { é Et hyl - 3- met hyl - 5- phenyl - 4,5, 6, 7-t et rahydro-| H
pyr azol&F§ @alé:’é?usl["’P? Y PTRESERTR: 8- one, isomer 2, 15 "
3- Met hyl - 5- phenyl -1 -propyl -6, 7-di hydro-| H: pyrazol o[ 4,3- el [1, 4]

di azepin-8 -thione, |-Ethyl -3-nmnethyl

-5-p-tahe - E;ﬁedrhyojr obranp;aedzaldfml 3greppl, cHper e pfFom oheto 6

5 ( Amnaphenyl s Ly - SraRb BN § TesbRYYY Oddt 420cRYERRO! Bldns 31 [ 1

3‘*”%&!&@016& %hYéuéhpfﬁde $, Zrei, hythivet Hmwazomei:hya edtifptl ,
4] di azepi n-B-t hi one, 1-Et hyl -3 I sopropyl_-5-p

-6, 7- dirmpirepyH a9d a isoprepyl ol tgut - b!}t'cﬁ’]azeﬁl Hu§}}flh| Stfe-bufyl and

5-(4- Amj n%k‘iyyl) 3-tert-butyl-Il-ethyl-6,7-di hydro-1H pyrazolo [4, 3-¢€]
[1 4] 8- one,

5- (4- Am nophenyl ) - 1- et hyI -3 isopropyl 6, 7-di hydro-1 H pyrazolo (4, 3-el

14 di azepi n- 8- one, - dro hen 3-nme ,7-d' dro-1H
[ raﬁ%ﬁz 0 Jlf.qeag or [Waw %gﬂy% )é(:¥1% Vhda S BERSh § 3

5 (4 A@M%“ﬂ&or& ”Eb%'fe'ram?pyb 6rd- di hydr@ohH aBpmazol Bxddplése] [ 1,
4] di azepin.-8-on

3- Met h)detﬁppimyéthylﬂdener t propubidenmy prdebrtFilidens .| H-
pyrazol o[ 4, 3-el [ 1, 4] di azepi i i -8-o0ne,

The cycloalkylalkyl group comprises a linear or branched
15 alkyl group containing £from 1 to 6 carbon atoms,
particularly from 1 to 4 carbon atoms, and a cycloalkyl

group containing from 3 to 6 carbon atoms. Examples include

cyclopropylmethyl, cyclobutylmethyl and cyclohexylmethyl.

20 The cycloalkyl group comprises from 3 to & carbon atoms.

Examples are cyclopropyl, cyc:lopent}'rl and cyclohexyl.

The aryl group is an aromatic group containing from'5 to 10
carbon atoms. Examples of such groups are phenyl, benzyl,
25 tolyl and naphthyl. This aryl group can optionally be

interrupted with a heteroc atom chosen from nitrogen, oOxXygen

and sulphur. The term "interrupted" means that the hetero
atom can replace a carbon atom of the ring. Examples of
such groups containing a hetero atom are, inter alia,

30 thienyl and pyridyl.

i8




|, S-Diethyl -3-nmethyl -6, 7-di hydro-1| H pyrazol o[ 4, 3- e][1,4]diazepin-8:p§§ULﬁm&
5- Cycl ohexyl - | - at hyl - 3- net hyl - 6, 7- di hydr o-1 H pyrazol o[ 4, 3-

e] (1, 4] di azepi n- 8- one,

| - Et hyl - 3- et hyl - 5- pyri d-4-yl -6, 7-di hydro-| H pyrazol o[ 4, 3- el

(1, 41di azepi n-8-one, ()I-Ethyl-3-nethyl-5-pyrid-4-yl-4,5,6,7-tetrahydro-IH
I 0 pyrazol o[ 4, 3-el [ 1, 4] di azepi n- 8- one,

5-te. rtTHat y:lerm- et bayptlalBylnet h;cbrﬁ@ﬁptﬁ;tczst@oraaycgmum containing an

pyr azol 4 %1 4] di z pi n-

5- (4- Di Pt ABBh %ﬂﬁ}l 9§°H8tr‘?;ﬁ -gefigedyaPovies linked to
pyrazolﬂ{él z?eﬂ [df %Héaﬁ@PéauﬂeOGQa tBe alkyl group
3-Butyl -1 -ethyl -5-phenyl -6, 7-di hydr o- IH—pyrazo o[ 4, 3-

e] [ 1, 4] di azepi n- B- one, IV-[4 (1- EthyI 3- net hyl - 8- oxo-1, 6, 7, 8-tetrahy-dro-

razolQl 4, 3-¢el[1,4 a n- 5- | | acet am_de ‘o
W Y B ' Befm hyl® h‘é’l“’éiﬁpl 7'}/%41? 3 oby R £O5t¢ning an
el (1, 4]4’1 pgfoﬁpYEhlﬂﬁrb&Qna il 91'011? as defined above, lJ.nked t:o
5-te.rt- Butyl-l-athyl- -i soprop di hydro-1H pyralLzol o[ 4, 3

(1, 41dithepiests- Q)fqethe molecule via the aryl group.

| - Et hyl - 3-i sopropyl -5-p-tol yl -6, 7-di hydro-| H pyrazol o[ 4, 3- el

[ 1, 4] di azepi n-8-one, 25 4-(I-Ethyl-3-isopropyl-8-o0xo0-1,6,7,8-tetrahydro-
pyr aﬁo:-m-[ed, Szpj[lalakgsﬁlami I&rﬁfyé.:)jaﬁﬂz]qull tg'rbﬁlips defined above can

| - Et | SOpro -S-(4 rrolidin-1

di gt 9. p&wf@ﬁ@me e auBphiEsEshon G 2yl Group with 1, 2
5-(2, 4 edwbiah - £18uk - 3- 1 sopropyl -6, 7-di hydro-1H 30

pyrazol o -e|[1, 41di az- ~pi n- B- one,

5-tert- Butyl 3-isopropyl -i-propyl -6, 7-di hydro-1 H pyrazol of 4, 3-¢€]
(1, 41di

31 sopr BT or BERERRTE A3 Xow. HSRIFG. FRRSIAITR Srgn 1 to ¢

carbon atoms, {CH3) oNRgRe, (CH;) gNC (O} Ry, {CH2) nOR3z,
is (CH;) HNSO;Rs, COzRa, CF; and

-

in which Rg, Rc and n are as defined above.

Halogen cowprises chlorine, bromine, fluorine and iodine.
20
The compounds listed below are among the preferred

compounds of the present invention:

1-EBthyl-5- {4-methoxyphenyl) -3-methyl-6, 7-dihydro-1H-
25 pyvrazolol[4,3-e][1,4]diazepin-8-one,
5- (4-Bromophenyl) -1-ethyl-3-methyl-6,7-dihydro<14-
pyrazolo[4,3-¢€][1,4]diazepin-8-one,
1,3-Dimethyl-5-phenyl-6,7-dihydro-1H-pyrazolo([4, 3-
el [1,4]diazepin-8-one,
30 5-(4-Methoxyphenyl)-1,3-dimethyl-6,7-dihydro-1H-
pyrazolol[4,3-e] [1,4]diazepin-8-one,

19




e][ 1, 41di azepi n- 8-one, 4-(3-1sopropyl -8-oxo-1-propyl-1,6,7, 8-

t et rahydr opyrazol o(4, 3-el [ 1, 4] di azepi n-5-yl ) benzonitrile, 5 -5 JUL 2004
3-1sopropyl -1 -propyl -5-(4-pyrrolidin-1-yl-phenyl)-6,7

di hydr o-| H pyrazol o[ 4, 3-el [ 1, 4] di azepi n- 8- one,

5- (2, 4- Di met hoxyphenyl ) - 3-isopropyl -i - propyl -6, 7-di hydr o-

1H pyrazol o[ 4, 3-el [ 1, 4] di azepin-B-one, 3, 5-Di- tart-butyl -1-ethyl

- 6, 7- di §y e oBtokbpheaydl) o 1( 4 -8 ii@ tdyfll 64 Tt dizeptre SLimy razolo (4, 3~
3-te.rt-Butyl -l -ethyl-5-p-tolyl-6,7-di hydro-1H pyrazol o(4, 3-
ej (1, 418l 42 epl A1BZ8REN-B-P88re. rt-Butyl -1 - et hyl - 8- oxo-1, 6, 7, 8-t et r ahydro-

razol -8 -1 i azepin.5- vyl ).ke i 34 1. -
DYt oot ettt s bppy bl -BE BRp R B2 S Y iy “h-pywazololt, 3
di hydr o- 44 3- 1,4]di azepin-B-one, 3 - tart-Butyl - 5 - (2, 4
i et hgh%ﬁi%@éﬂ&-?é?ﬁ% ! %3, 2 i hyd-ro- 3t pyrazol o[ 4 3- €] (
(1, 4di 8zepi.ohBo@bEhien-2-yl) -1-ethyl-3-methyl-6,7-dihydro-1H-

3,5-Di-te--t-butyl-i-propyl-6,7-dihydro-|H pyrazol o[ 4,3- 20

el [ 1, 41pvaaspiald. dnel [3-2d dHazspifi-8-F%pyl - 5- p-tol yl - 6, 7-di hydro- | H
py-raz -e] [1,414i pzepipoP-9DReathyl-8-0xo-1, 6,7, 8-tetrahydro-
4-(3-tce)ﬂ.q$%-ﬁ§gt yl - 8- oxo"?l SFJ\zlE)r%)llb flﬁ)gﬁ% 8¥ t et ?}gﬁycl ropyrazol of 4,Y3- el

(1, 4] di pgeakoib{yl Bbeddanu]dilazepdm-5-y1l) propanoate

3-tert-Butyl -|-propyl - $- (4-pyr.coljdin-1-yl-phen -6, 7-

i hydr o3t BEBY A 0PBERY I~ PR R o 1%

S-tgpt ‘E&oﬂ[x', iaiazé- iRy phenyl ) - i - propyl - 6, 7- di hydro

| H pyrazol - of‘ , 3-€e] (1, 4] di azepi n- 8-one,

3- But y| 1+Eehir}F35mpltbyyl-56 phegivilydr 2 1 hydrool B mypazabo 14, 3-

E][l,4ldi?i:§h :B—thLoqgu

i - Et hyl €3/ §F'-a§?§’§f’i $171- 6, 7- di hydr o- | H pyr azol o[ 4, 3-

ej (1, 41gLazephNofopheny?d -1-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][l,4]diazepin-8-one,

15 5- (4—Aminopheny]7) -1-ethyl-3-methyl-6,7-dihydro-1H-

pyrazolo{4,3-e][l,4]diazepin-8-one,
1-Ethyl-5- (4-fluorophenyl) -3-methyl-6, 7-dihydro-1H-

pyrazolo[4,3-¢e][1,4]diazepin-8-one,

5. {3-Bromophenyl) -1-ethyl-3-methyl-6,7-dihydro-1H-

20 pyrazolo[4,3-¢€][1l,4]jdiazepin-8-one,
3-Methyl-5-phenyl-1-propyl-6, 7-dihydro-1H-pyrazolof4,3-
e][1,4]diazepin-8-one,
1-Isopropyl -3 -methyl-5-phenyl-6,7-dihydro-1H-pyrazolo(4,3-
e] [1,4]diazepin-8-one,

25 (+)1-BEthyl-3-methyl-5-phenyl-4,5,6,7-tetrahydro-1H-
pyrazolol4,3-e] [1,4]diazepin-8-one, B
1- {2-Hydroxyethyl) -3-methyl-5-phenyl-6,7 —dihyd‘ro -1H-
pyrazolo[4,3-e][l,4]diazepin-8-one,
1-Ethyl-3-methyl-5-phenyl-6,7-dihydro- 1H-pyrazolof4,3-

30 e][1,4]diazepin-8-thiocne,
1-Ethyl-5- {4-methoxyphenyl) -6, 7-dihydro-1H-pyrazolo(4,3-

e] [1,4]diazepin-8-one,
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1- Et hyl - 3- et hyl - 5- pyri d- 2-yl -6, 7-di hydro-| H- pyrazol o[ 4, 3- e] [1, 4]

di azepi n-8-one, 1-Ethyl-3-nethyl-5-phenyl -1, 6-di hydropyrazol o 4, 3- =3 JUL 2004
e] (1, 4] di azepi n- 8-yl cyananm de, 5 N-(4-(1-Ethyl-3-nethyl-8-o0x0-1,6,7,8
tetrahydropyrazolo [4, 3-e] [1, 4] diazepin-5-yl) phenyl] -
(phenyl sul phonyl ) benzenesul phonam de,

(1- Et hyl - 3- et hyl - 5- phenyl - 1, 6- di hydr opyr azol o[ 4, 3-
e](1,4]lﬁﬂtbﬁlﬂ58(?kwﬁﬁhhyyahbmel)}G-methyl 6,7-dihydro-1H-

1- Et hyl - --|so op I-kahenyl , 7-di hydr o- IH-pyrazoIo[4 3-

e] [ 1, 4|R¥E2E»t 1%// ige-8-0ne,

3-tert-8 gzepl & %Sﬁ{engl hi”&'t %17 3L R AR A

el [ 1, 4]di ecyana

1- Cycl y&xéﬁr@t tI&BB_%% J_(§1_7g q;,_.;ydro i H 15 pyrazolo [4, 3-el [1, 4]
dlazepln--8 one, 1-Cycl opropylnethyl 3-met hyl - 5- phenyl - 6, 7- di hydr o- | H

pyr@zollo-qi'zhyls-':'e-] (%imﬁthmcxphpngla} Greethyl-6,7-dihydro-1H- .
| - Cycl obut yl hyI thy - 5--phenyl -6, 7- dlhydro | H pyrazolo (4, 3-e] [1,
4] di a;@ﬁ@pg 4]d1azep:|.n 8-one,

(]ZI-I lelag: n:?%,m% %Qﬁfﬁ%%l ge'?ﬁyfap%grg fri g&@ﬁ'— 49’3%5‘1‘?64?&;1 HHTQT- di hydr o-

1F+pyraﬂohqﬂ}ﬁ;aﬁbpln}s(dne4] di azepi n- 8 -one,
1- Et hyI 3-1i sopro 5-(4-trifluoronet hyI phen 25 di hydro-1H pyrazol o
[4, 3_ - e_E:- ﬁ lﬁﬂaz%p?’ﬁhﬁ 1oReophenyl-6 hyd?ro l1H~pyrazolo[4,3-

3-fhert vyl aied 15,44?{1 i f1 uoronet hyI phenyl) -5, 7-
di hydroéill{lt—# py]rézo y. e fi 4] di azepi n- B- one,

3- isopﬂo@nhyﬂ«-@rﬂwhﬁlpsfphghyﬁ %, 8 Bydrbetahydarelici-4, 3- e] (1, 41 . 3
di azepin 3 _ ’
3 5znpbt*?r?tz°nqwﬂ0(}l '3 %r%by?]%lﬁzﬁi’wa?omllﬁp oI PYEFofk4, 3- o] [1, 41

di azepilnEth§l-BhintchyD-3 asheBPl Vi ; §; 5 5PPEERYhhaRGRRY-- 6, 7- di hydro- | H

pyrazolo[4,3-e] [1,4]diazepin-8-one, isomer 2,

15 3-Methyl-5-phenyl-l1-propyl-6,7-dihydro-l1H-pyrazolo(4,3-
e] [1,4]diazepin-8-thione,
1-Ethyl-3-methyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo[4, 3-
el[1,4]diazepin-8-one,

5- (3-Aminophenyl) -1-ethyl-3-methyl-6, 7-dihydro-1H-

20 pyrazolol4,3-¢e][i,4]diazepin-8-one,
3-tert-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-
el [1,4]diazepin-8-thicne,
1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro~1H-pyrazolo[4,3-
e] [1,4]diazepin-8-thione,

25 5-(4-Aminophenyl) -3-tert-butyl-l-ethyl-6, 7-dihydro-1H-
pyrazolo{4,3-e] [1,4]ldiazepin-8-one,

5- (4-Aminophenyl) -1-ethyl-3-isopropyl-5, 7—dihyti£o—1H—
pyrazolo[4,3-e] [1,4]diazepin-8-one,
1-Ethyl-5- (4-hydroxyphenyl) -3-methyl-6, 7-dihydro-1H-

30 pyrazolo{4,3-e][1,4]diazepin-8-one,

5- (4-Aminophenyl) -3-methyl-1-propyl-6, 7-dihydro-1H4-
pyrazolol4,3-e] [1,4]diazepin-8-one,
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pyrazolo [4, 3-e] (1, 41 diazepin-8-thione, 24 _

| - Et hyl - 3-1 sopropyl -5-p-tolyl-6,7-di hydro- | H pyrazol o[ 4, 3- €] 3 JUL 2004
(1, 41di azepi n-8-thione, 5-te.rt-Butyl-I-ethyl-3-isopropyl-6, 7-di hydro-1 H
pyrazol o[ 4, 3-el (1, 41di azepi n-8-thione, 5

()3-sec-Butyl-I-ethyl-5- phenyl 6, 7-di hydro-1H

pyrazol o[ 4, 3-el [ 1, 4] di azepi n- 8- one,

() 3- sec3EMeyhyil -Srpperylind @2 |3 ~tg if lnanertthyH -6, 7-dihydro-1H-

pyr azol

() 3- secB{é%?gPEg pHeny]anle&r]op%zezP il B60}-“%!r hydro-i H 10

pyrazol o[ 8~ ﬁi&hh&i4BGMEhﬁyﬂ¥éiTﬂﬁihydro 1H-pyrazolo[4,3-
()3-sec-Butyl -i-propyl-5-pyrid-4-yl-6,7-di hydro-1 H
pyr azol 61 4134FLRZEPdNaBePiNe B one,  3-

?llcﬁgfaﬁgg{:nsg%? 1?%@% %e%— % 2%1%/31%1}5& yﬁ%a@@+£%foi§ %ydr o-1H

pyrazol e] 4134eaﬁazébdmaem 6- one,

3- clohex | -1.- ro | - 4 | -6, 7- d|h dro-1 H
py%zol 6[‘2 ir? “s?% p py y y1-6,7 )i)ydro 1H-pyrazolo[4,3-

3-Cycl og Ey 4]3@5&@ li3 5emﬂﬂéj‘4 yI 6 7-di hydro-iH 20
pyrazolof 47di azepi n- 8- one,

3- CyclohekyFﬁghhiF3Fmethmlésﬂmmnmﬂa4am1%i;EﬂﬁJﬁﬁh&tr&hy¢@¢fmﬂﬁ0[4,3-e
[1,4]di aze |n 8--qn nethyl 5 phenyl-l-propyl 6, 7-di hydro-1 H'
pyr& oIByj(r% olo [géﬁ Fietl f‘i&iio %

ne

3- Cycl OQE&ék&eshzhLlpéQW1 é-ﬁmrgrllw,ls G b-chéwﬁ *b-1yt azol o( 4, 3-el
[ 1, 41di azepi n- 8-0n clohexylnethyl-l-ethyl 5- phenyl -6, 7- dlhydro | H
pyrazoIBYIaBOEP@$ ﬁréﬂdieﬁﬂﬁ¥929ﬂ§n‘3‘°ner

L §PL8E SNt LG R4, . Meyaco-ns
yrazolo[4 3- e}[l 4]d1azep1n -8-one,

15 3-Butyl-l-ethyl-5-phenyl-6,7-dihydro-l1H-pyrazolo[4,3-

e] [1,4]diazepin-8-one,

N-[4- (1-Ethyl-3-methyl-8-oxo-1, 6,7, 8-tetrahydro-
pyrazolo[4,3-e] [1,4]diazepin-5-yl)phenyl]acetamide,
4-(1-Ethyl-3-methyl-8-oxo-1,6,7,8-tetrahydropyrazolo{4,3-

20 ell[1,4]diazepin-5-yl)}benzonitrile,
5-tert-Butyl-l-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolo([4,3-e] [1,4]diazepin-8-one,
1-Ethyl-3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4,3-
el [1,4]diazepin-8-one,

25 4-~-(1-Bthyl-3-isopropyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[4,3-e] [1,4]diazepin-5-yl)benzonitrile,
1-Ethyl-3-isopropyl-5-(4-pyrrolidin-l-yl-phenyl})-6,7-
dihydro-1H>pyrazolo[4,3-e][1,4]diazepin—8-one;:-
5-(2,4-Dimethoxyphenyl) -1-ethyl-3-isopropyl-6,7-dihydro-1H-

30 pyrazolo[4,3-e][1,4]diazepin-8-one,
5-tert-Butyl-3-isopropyl-1-propyl-6,7-dihydro-1H-
pyrazolo[4,3-¢e] [1,4]diazepin-8-one,
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5- tert-Butyl -1 -ethyl -3 -isopropyl- 6, 7-dihydro-IH -5
pyrazol o[ 4, 3-el [ 1, 4] di azepi n-a-yl i denecyanam de, 25 JUL 2004
| - Et hyl - 3-i sopropyl -5-p-tol yl -6, 7-di hydro-1R-pyrazol o[ 4, 3- e] (1,41

di azepi n- 8-yl i denecyanani de,

| - Et hyl - 3- isopropyl S-(4- nethoxyphenyl) 6, 7-di hydro-1 H

pyrazol o[ 4, 3-el | di azepin-B

| - Et hy|351fapﬁemﬁ$x PRERPYIL-3: ﬁei:ﬁ}rfle‘s? Tadi{idrqLH-pyrazolo (4, 3-
pyrazol 3 aze B- t hi one,

| - Et hy I 4F5£ %gﬁeﬁyp?gé met hyl - 6, 7- di hydro-| H
pyrazol@{43QIsbptopymkazenpnlspybpgénecganaﬁkde

S0 TR A R A ST IS ML T T
3-test b (1d -
pyrgf,z OI%ﬁyégpfo%ﬂﬁidggégggﬁssqugge%naﬁn 14 iRt -5, 7
3-te. rtdihw@roElﬂﬁpyeahoi9¢heayb]{Rvﬁidpyzeﬁ;ﬁralhyﬁ&o | H-

pyrazol 4 dlaz -8-gne, 15 ,
YEhyIZS (% n‘*ﬁ%}l é?ﬁgt‘ R§PPEORYY - LRPEFBYAS . 7-dihydro-

pyrazolﬂﬁéggr@i$icﬂhdaaé$m1n4$dxhzé§mﬁczaaﬁalde

(*)3-sec | -1-eth (4 nethoxyphenyl) 6,7 di hydr o-19-

yr azol3);[5:'131et?ItﬂlP‘étﬁieérﬂtBYbnéf -dihydro-1H-pyrazolo(4,3-

h h 1) - di hyd |
oy oral i MIRrAZaRRg ey ) Propyl . Tl vt 20

| - Et hylsstartm\htgaléis étEylLr—Bnpt-bﬁXymheny L #4 Gy drdi-hypipgradolo (4, 3-
pyrazol of 4, 3-¢e %dlaze I n- 8- one,
| - Et hyl €L} 3t SHpRaRy 5133 met hyl - 6 7-di hydro-1a-,

, Oyrazql of. I Laz 8g0 -
|-Eth %Bﬁj(lzgﬁ%r%?%ﬂe%yﬁe hyile ﬁﬁ? 575t BySesTARYdro

pyrazdnﬂrazbk¢[i,l}dlézepidlgquen- ‘Yl)benzonltrlle,
d| ik }ﬁ[%'-‘%’ﬁ]egg el an&ho‘ﬁgﬁgﬁéf'}l 97%?' %r“é’ Vet ﬁ&y 5@%?5433 °
dihydro-1H-pyrazolo[4,3-e] [1,4]diazepin-8-one,
3-tert-Butyl-5-~(2,4-dimethoxyphenyl) -1-ethyl-6, 7-dihydro-
1H-pyrazolo[4,3-¢e] [(1,4]diazepin-8-one,
3,5-Di-tert-butyl-l-propyl-6,7-dihydro-1H-pyrazolo(4,3-

20 e]{1,4ldiazepin-8-one,
3-tert-Butyl-1-propyl-5-p-tolyl-6,7-dihydro-1H-
pyrazolo{4,3-e] [1,4]diazepin-8-one,

- (3-tert-Butyl-8-oxo-1l-propyl-1,6,7,8-
tetrahydropyrazolo4,3-e] [1,4]ldiazepin-5-yl)benzonitrile,

25 3-tert-Butyl-l-propyl-5-(4-pyrrolidin-l1-yl-phenyl)-6,7-
dihydro~1H-pyrazolo[4,3-e] [1,4]diazepin-8-one,
3-tert-Butyl-5-(2,4-dimethoxyphenyl) -1-propyl-6, 7-dihydro-
1H-pyrazolo[4,3-¢e] [1,4]diazepin-8-one, )
3-Butyl-1l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3~

30 e] [1,4]diazepin-8-thione,
1-Ethyl-3-methyl-5-pyrid-3-y1-6,7~-dihydro-1H-pyrazolo[4,3-

el [1,4]diazepin-8-one,
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30 e][1, 4] di azapi n- B- one, -5 JUL 2004
| - Et hyl - 5- (4- hydr oxyphenyl ) - 3-i sopropyl - 6, 7- di hydro- 1H

pyrazol o[ 4, 3-e] (1, 4] di azepi n- B-one, 26

5- (4- Hydr oxyphenyl ) - 3-i sopropyl - | - propyl -6, 7-di hydro-1 H pyrazolo [4, 3-¢€]
[I, 4] diazepin-8-one,

3-tert-Butyl-|-ethyl-5-(4-hydroxyphenyl)-6, 7-di hydro-1H pyrazolo [4, 3-e€]

[1, 4] ﬂi@a@,ﬁlﬂs&néﬂ 155-pyrid-2-y1-6, 7-dihydro-1H-pyrazolo[4,3-
5- (2, 6- D met’hox phenEY) 1- %?ﬁyl 3- nethyl 6, 7-di hydro-IH pyrazolo [4, 3- e]
[1, 4] dﬁékeﬁﬂ@&%zanen 8SOE}?hoxynethyI-I-ethyI 5- phenyl - 6, 7-di hydro- | H

ot | nedt FHaver- Thue Pt ohr BRKD 2 nd iR asehigagniRacherod conpounds
1- Et hyl ¢ B{{ A [ Seuypheayl) cgammibyt; 6, 7- di hydro- | H pyrazol o[ 4, 3-e][1,

4] di azepi a- 8 -one, 15 5-(4- BronDphenyI)-I-ethyI 3-net hyl -6, 7-di hyydro-1 H
pyr & ol Bt b4~ 6L Behylapdrathyind-exoohes s 7-Brhyl - 3- net hyl

55 e o el rodrn Yo taror LU TR et B R BP0 OO

3-e] [L Hénﬁﬁ@abph@nﬁlDhenzéhéhulpﬂeﬁéméﬂbyl 3- nethyl 8-oxo0-1, 6, 7, 8-

(4 i LR 72 TORERYEL S-HBERVE- b; b=y HEBBYRR BB 4 . 3 - e[,

4] di az gj[gz Ag]di?ﬂfe%@ﬁ 8= &fyﬁamgpgﬁwg)-l -et hyl - 3- rret hyl - 6 7-di hydro- | H

pyrazol o 4] di azepi n-8 -one,
1- EtmyIHEl(lznyImmappmpy; 3-phenyl-6, 7-diihydre-LH-pyyeeadicd44 3-3-e] [ |,

o LB PP OSBRI, Tl 30
3-tert-Butyl-1-ethyl-5-phenyl-6, 7-dihydro-~1H-pyrazolo(4,3- '
e] [1,4]diazepin-8-ylidenecyanamide,
1-Cyclopentyl-3-methyl-5-phenyl-6, 7-dihydro-1H-

15 pyrazolol4,3-¢e] [1,4]diazepin-8-one, .
1-Cyclopropylmethyl-3 methyl -5-phenyl-6,7- dlhydro 1H-
pyrazolo{4,3-e] [1,4]diazepin-8-one,
1-CYclobﬁtylmethyl—3-methy1—5-phenyl—6,7-dihydro-1H—
pyrazolo4,3-e] [1,4]diazepin-8-one,

20 1-Allyl-3-methyl-S5-phenyl-6,7-dihydro-1H-pyrazolol4,3-

e] [1,4]diazepin-8-one,

1-Ethyl-3-methyl-5- (4-trifluoromethylphenyl) -6, 7-dihydro-
1H-pyrazolo4,3-e] [1,4]diazepin-8-one,
1-Bthyl-3-isopropyl-5- {4-triflucoromethylphenyl)-6,7-

25 dihydro-1H-pyrazolol4,3-e] [1,4]diazepin-8-one,
3-tert-Butyl-l-ethyl-5-(4-trifluoromethylphenyl)-6,7-
dihydro—lH—pyrazolo[4,3—e][l,4]diazepin—8—one,m_
3-Isopropyl-l-propyl—s-p-tolyl—s,T-dihydro-lﬂ;byrazolo[4,3-
el [1,4]diazepin-8-thione,

30 3,5-Di-tert-butyl-1l-propyl-6,7-dihydro-lH-pyrazolol4,3-

e] [1,4]diazepin-8-thione,
5- tert-Butyl-3-isopropyl-1l-propyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-thione,
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3- Met hyl -5-phenyl -I-propyl -6, 7-di hydro-1H pyrazol o[ 4, 3- e][1, 4]di"5JU ?
azepin- 8 - one, 27 1- (2-Hydroxyethyl) -3-nethyl-5-phenyl--6, L 2004
7-di hydro-1H pyrazolo[4 , 3-e][l, 4]diazepin-8-one, 1-Ethyl -3-nethyl
-5-phenyl -6, 7-di hydro-| H pyrazolo[4,3- e][1, 4]diazepin- 8 -thione, 5

1- Et hyl - 5- ( 3- net hoxyphenyl ) - 3- et hyl - 6, 7-di hydro-1 H pyrazol o[ 4, 3-e][1,

4] di azepi n- 8-one, 5-(2-Am nophenyl)-1-ethyl - 3-net hyl -6, 7-di hydro-| H

pyr azolbiEghyl -« {isoptobwkepip-t8lyhné, 7-dihydro-1H-pyrazeolof4,3-

1- Et hyl - 5- (2-net hoxyphenyl ) : 3-nmet hyl -6, 7-di hydro-1H 10 yrazol o[ 4, 3-€e][l,
4] di az ig,g'?fwﬁ’fn-s-tﬁmne,
1- Et hyls 3ed s < B ohepyL 3 65 JogiBygi 05! by ngaekolds 3- el [1, 4]

di azepi n-8-one, 3-tart-Butyl -ﬁ-%?hy?g-S-bhenyP ks

- 6, 7- digwrzeldf4y3 seblb] 4] @iazépid-8itdianepi n- 8-one, 15 1-Et hyl

-3-met hyl,-5-p-t | -6, .7- di,hydr o- azolol.4,3-, e][1, 4]diazepin- 8 -one,
5-(?—3Ar¢/ﬁ.)r?o'p£feecn'34l§l@lfélt b%fﬁgfﬂl%g%i'iédi ﬁbﬂj]ﬂé@ff-‘ﬁ: /razolo[4, 3 - e][1, .
4]d|aZ%ﬂh&zdﬁcE&Fﬁ—@?Ef?4}&iﬁ£é?ine§hdhe _ _ _

- 5- phenyl . - 6, 7-di hydr o- 1H- pyr azol o[ 4, 3- 20 e1 [1, 4]diazepin-8-thione,

i - Et hyl (33-3 stst-dpit ¥ 5= ity 1 65 7pyir b§ ot oyl HE py rdibydire -3-He]

gl(j] iirﬁ%%rgagiog%sﬁ’%{?gwt’-%@%ﬁg?gﬁ?ﬁ?fl@%??- di hydro-1 H pyrazolo [4, 3-el

[1, 4] Gi)azefd-Euorle,s 4Shényl 41 -prbpeDhenyl )6 ¥-at hyldre--i1gnpr opyl - 6,
7-di hydro-1H_pyrazolo [4, 3-e] [1, 4] diazepin-8-one,
i - BOhy [PYS-YER E‘E'M])d{f}a%%?h?rs@l?edi hydro-1 H pyrazol.o [4, 3-el [1,

4] di azgRiN-FMuey P-{ S ABPPPECIV a 32 PR DY 7L aRbgyls Q.47 di hydro-1H
pyrazolo(4,3-e] [1,4]diazepin-8-~one,
3-Cyclohexyl-1-ethyl-5-phenyl-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-e]l [1,4]diazepin-8-cone,

15 3-Cyclohexyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo([4,3~e] [1,4]diazepin-8-one,
3-Cyclohexyl-5-phenyl-1-propyl-4-yl-6,7-dihydro-1H-
pyrazolo[4,3~-e] [1,4]diazepin-8-one,
3-Cyclohexyl-1l-propyl-S-pyrid-4-yl-6,7-dihydro-1H-

20 pyrazoleo(4,3-e] [1,4]1diazepin-~-8-one,
3-Cyclohexylmethyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-el [1,4]diazepin-8-cone,
3-Cyclohexylmethyl-5-phenyl-1-propyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,

25 3-Cyclohexylmethyl-l-propyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-one,
3-Cyclohexylmethyl-1-ethyl-5-phenyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]1diazepin-8-one, )
1-Ethyl-8-0oxo-5-phenyl-1,6,7,8-tetrahydropyrazolof4,3-

30 ell[l,4ldiazepin-3-carboxylic acid ethyl ester,
5-tert-Butyl-l-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolo([4,3~-e]l [1,4]diazepin-8-ylidenecyanamide,



30 pyrazolo [4, 3-e] (1, 4] diazepin-8-one, -5

3- Met hyl - 5- phenyl -1- (2,2, 2-trifl uoroethyl)-6, 7-di hydro- | H- JUL 200k
pyrazol o[ 4, 3-e] [ 1, 41di azepi n- 8-one, 28

5- Cycl ohexyl - | - et hyl - 3- et hyl -6, 7-di hydro-1 H pyrazol o[ 4,3- e] [1, 4]

di azepi n-8-one, 1-Ethyl-3-nethyl-5-pyrid-4-yl-6,7-di hydro-| H pyrazol o[ 4, 3-

e] [1, 4] diazepin-8-one, 5

5-tert - BuByhyl- ébhﬁ0§iopﬁi4ﬁﬂpitd1ji761?&d£&mdt@-lﬂkppyaazbb®@433 e]

[1,4]dia gﬁone th | -5 henyl 6, 7- di hydro-| H pyrazol o[ 4, 3-
e] [1, &i?g g% aﬁe§3ﬂu§ m* %{hyl 3-i sopropyl -6, 7-di hydro- I i
10 pyraioheh&i 331@ Japi,h 1enyl) -6, 7 dihydro- 1H:

1-Ethyl - 3-is0 p-tol I-6 7- d|h ro- pyrazolo[4 3- e] [1, 4]

di azepi pyg8asgn 0[4—;(3]:-ﬂt[ﬁ-yl4-]313488tqpm'p3ﬂ -@®xo- 1, 6, 7, 8-t et rahydr o-

(274 KXy phénye- ) ¥eo1HE-
o agol oL g bl sl azehaond) heneaniy 14 do,
pyrazol %ﬁaao@b[[a,, 4]-di 26 B n-8 -thione,

5-tert- i sopropyl -1 - propyl 6, 7-di h dro-1 H razolo [4, 3-e 1, 4
di azepi &= Etbﬁé 5- (2 ug¥hox£%hég§l) 3—metﬁ&1 6,7~ dfgfdro 1H £ Il :

3-1 | - | 1 4,3- 20
1, a7 i BPEp Rl BTERS el i, M el N e e 3o 7 o =0 ]
tetrahyﬂpmpypawpymkg-34ehbthﬂmygheﬁyn)iiﬁﬁﬁdpymxxu1¥&iﬁydr5-1ﬂ(2 , 4

-Einetho -1 sqQpr.o ro , 7 -di hydro- 1H pyrazolo
' 15 pyYRzokS hy 28], 29 Biaeniz- & oe, ’ i

3| gzgpl %eg%gﬁgﬁﬁgyge%tt%ugyl 157-§L—WSQF}}§%I Z)0167)l % léf%: H pyr azol o[ 4,3
e] [1, 4pydazelbpila.8-edrid, 4ldiazepin-8-one,
3-tert-Butyl-5- (4-methoxyphenyl) -1-propyl-6, 7-dihydro-1H-
pyrazolo{4,3-¢e] [1,4]diazepin-8-one,

15 1-Ethyl-5-(4-hydroxyphenyl) -3-methyl-6,7-dihydro-1H-
pyrazolo{4,3-e] [1,4]ldiazepin-8-ylidenecyanamide,
(+)3-gec-Butyl-l-ethyl-5- (4-methoxyphenyl) -6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]ldiazepin~8-one,

(+) 3-sec-Butyl-5- (4-methoxyphenyl} -1-propyl-6, 7-dihydro-1H-

20 pyrazolof{4,3-e][1,4]diazepin-8-one,
1-Ethyl-3-methyl-5-(3,4,5-trimethoxyphenyl) -6, 7-dihydro-1H-
pyrazolo{4,3-e] [1,4]diazepin-8-one,
1-Ethyl-5- (3-hydroxyphenyl) -3-methyl-6, 7-dihydro-1H~
pyrazolo[4,3-e] [1,4]diazepin-8-one,

25 1-Ethyl-5-(2-hydroxyphenyl)-3-methyl-§,7-dihydro-1H-
pyrazolo([4,3-e] [1,4]diazepin-8-one,
l-Ethyl—B—methyl—S-(2,3,4-trimethoxyphenyl)—G,j:dihydro-lﬂ¥

pyrazoloi4,3-e] (1,4]1diazepin-B-one,
1-Ethyl-3,5-diphenyl-6,7-dihydro-1H-pyrazolo[4,3-

30 e]l[l,4]diazepin-8-one,
1-Ethyl-5- (4-hydroxyphenyl) -3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
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4-(3--tent-Butyl-Il-ethyl-8--o0xo0-1,6,7,8-tetrahydro- 30 pyrazolo [4. 3- g]
[1,4] diazepin-5-yl) benzonitrile, 3 - tert-Butyl - - (2, 4 - dime” JUL 2004
t hoxyphenyl )-1-ethyl -6, 7-di hydro- i& pyrazolo [4, 3-el [1,4]

di azepi n- 8-one, 29

3,5-Di--tert--butyl-I-propyl -6, 7-di hydro-| H pyrazol o[ 4,3- el [1, 4l

di azepi n-8-one, 3-tert-Butyl-I--propyl-5-p-tolyl-6,7-di hydro-1H

pyr azol 56443Hyd}¢o§clzp&l]eﬂiydz)e-m—a§bpr@y]5-1 -propyl-6,7-dihydro-1H-

4- (3-tert-Butyl-8-oxo-I-p r‘éd}/ -1,6,7,8-tetrahydro- pyrazolo [4, 3-¢€] [1, 4]
di azepi HYga'?P)ylol{émf’oﬁ] [%.4d diazepin-8-one, ‘
e 1@}%&-&52% =L BRI My bRty  fe 4 Ntk ardtygyrazol o 14
3- But yl pyreezhib. {453phaér[y.l 44 di-adidmidr-B-Hdnegyr azol o[ 4, 3- 10 e] [1, 4]

di azgpip

1 2 hy) B3 he brpTRatbgrsny 6 by Shgr WSSO g
di azepi 28880 [4; Et.l&yl[13-43qlg>geﬁrp_)gr_lcg132 y1-6, 7-di hydro-| H pyrazol o[ 4, 3-
e] [1, 41 di azepi n-8-one

1- Et hyl 3 SEhbDHyme&ShEEte By ethyd--&i-premypy6a ol difhyyBeo- 1 H-

e] (1, 4]d|aze N+8-%l ¢ ani.de, .

N-[4-(1 Ef:ﬁ 3-[%1&%?%@@-’g;%-lf,zﬁpf',ng-at'&nreahydro- pyrazolo [4, 3-e] [1, 4]
di azepi n- 5- yI ) phenyll - (phenyl sui phonyl)benzenesul phonam de, 20

1- Et hyl - 3-i sopropyl - 5- phenyl - 6, 7-di hydro-| H pyrazol o[ 4, 3- e 1, 4]
di a¥@pi Hngug| thenfBRhany Qj% compou.nds define dy above, the olg.ow1ng

3-tert- g@@¥$?n% get byl ; §eE§§Q¥| .6, 7-di hydro-1 H pyrazol o[ 4, 3- e] [1, 4]
di azepi n-38*y enecya

1- Cycl opropyl net hyl - 3- net hyl - 5- phenyl - 6, 7-di hydro-1H 25 pyrazolo (4, 3-¢€]
[1, 4] diaze ?%n 8-o0ne

1- Al |yl TERRYHYT - 52 pRERYP2EPRegyy alsmettyir-E-dl-Sibveng-15- 4]
di azepi B3 98fe[a, 3-elf1, 4]diazepin-8-one,

15 5-{4-Bromophenyl) -l-ethyl-3-methyl-6,7-dihydro-1H-

3

pyrazolo[4,3-¢e][1,4]diazepin-8-one,
1-Ethyl-3-methyl-5-naphth-2-yl-6,7-dihydro-1H-pyrazolo[4,3-
e]{1,4]diazepin-8-one,
5-(3-Chlorothien-2-yl)-1-ethyl-3-methyl-6,7-dihydro-1H-

20 pyrazolol4,3-e][1,4]diazepin-8-one,
Methyl 3-(l-ethyl-3-methyl-8-oxo-1,6,7,8-
tetrahydropyrazolo{4,3-e] [1,4]diazepin-5-yl) propanoate,
5-(4-Chlorophenyl) -1-ethyl-3-methyl-6,7-dihydro-1H-
pyrazolo[4,3-¢e][1,4]diazepin~-8-one,

25 5-(4-Aminophenyl) -l-ethyl-3-methyl-6,7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-one,
1-Ethyl-5- (4-fluorophenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolof4,3-¢e]f1,4]diazepin-8-one,
5- (3-Bromophenyl) -1-ethyl-3-methyl-§,7-dihydro-1H-

30 pyrazolof4,3-e][1,4]diazepin-8-one,
3-Methyl-5-phenyl-1-propyl-6,7-dihydro-1H-pyrazolof4, 3-

el[1,4]diazepin-8-one,
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1- Et hyl -3-nmet hyl -5-(4-trifluoronet hyl phenyl)-6, 7-di hydro iH-pyrazolq_gﬁ

3-e] [1, 4] diazepin-8-one, 30 UL 2004
1- Et hyl - 3-i sopropyl -5-(4-trifluoronethyi phenyl)-6,7- dihydro-IH pyrazol o

[4, 3-e] [1, 4] diazepin-8-one, 3-tent-Butyl-i-ethyl-5-
(4-trifluorornethyl phenyl) -6, 7- dihydro-|IH pyrazolo [4, 3-e] [1, 41

di azepi n-8-one, 30

3- | sopr ppyE -Hy@rorykthyi) tGl-yethyl-Gi-phemnyll-6 Adidotdick H- e] [1,
4] di azepi n- 8-t hi one, _

3, 5- Di -perazolofd -3-qllbpyldimzenditm&hand H- pyrazol o[ 4, 3- e] [1, 4]
di azepi n-8-thione, 5 5-tent-But I-3-iSQEé%PyI-I-propyl-6,7-dihydro-iFL
pyr azol -Fhy3-3rmethyldr §i-phepyid -6 ndghydro-1H-pyrazolol4, 3-

1- Et hyl -3-isopropyl -:5-p-tolyl -6, 7-di hydro- | H pyrazol o[ 4, 3- e] [1,
4]diazeﬁﬁﬁ!éﬁgﬁﬁ%gé%RBQ'?%+¥3%utyI. -1-ethyl -3 - isopropyl - 6, 7
-di hydrp- 16. pyLagehekinBy ~4l e HeM &, & W H3ABro - 1H-
(t)3¥seg-%ﬁﬁg}-l-gthyI-S-p en?ﬁ%%}7-dihy§%§?IH- pyrazof% [4, 3-€e] [1
4] di azepirpaBoDOR, 3 {(d]] B; sRti-d3dpinde-eidey| - 5- pyri d-4-yl -6, 7- di hydro- | H

pyrazolo [4, 3-el [1, 4] diazepin-8-one, 15 (t)_,
3-sec-Bﬁtg2f5mbH@H poyl rép?Fhﬂiy?TFGFhTidﬁh&mdihﬁ¢r?m%%2oIo [4, 3-e] [1,

4] di alzgg%aég%g&e,a[_léﬁiigﬁ- But j#{_lg-_porﬁgeoyl -5-pyrid-4-yl -6, 7-di hydro-1 H
razo oot el’ 1 ﬁ%ﬁﬁﬁ - §-one}’

ng/C' o e@yhyl - 6t ¥l matRb&Yphetyil) ~6 - frediiydreg -1 Hid0 oy agpl 0 [4, 3-e] [1,

4] diazepin-%-one, 3-Cyc$gﬁexyy¥l-ethyl-5-pyrid-4-y|-6,7-dihydro-IFL

pyr deol pradoldie]3 {d[1 44 ]disragpinm-B-anee, _

O Loyl SR n B ropd B bl &, TS - R Srd 5- 3¢ LD
el [1,4]diazepin-8-one,
3-tert-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazclo[4,3-
el [1,4]diazepin-8-one, :

15 1-Ethy1-3-methyi—s—p—tolyl-s,7-dihydro—lH>pyrézoloD4,3-
e][1,4]diazepin-8-one,
5- (3-Aminophenyl) -1-ethyl-3-methyl-6,7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-cne,
3-tert-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-

20 e][l,4]ldiazepin-8-thione,
1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro-1H-pyrazelo[4,3-
e] (1,4]diazepin-8-thione,

5- {4-Aminophenyl) -3- tert-butyl-l-ethyl-6,7-dihydro-1H-

pyrazolo(4,3-e] [1,4]diazepin-8-one,

25 5-(4-Aminophenyl)-l-ethyl-3-isopropyl-6, 7-dinhydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-one, -
1-Ethyl-5- {(4-hydroxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,

5- (4-Aminophenyl) -3-methyl-1-propyl-6,7-dihydro-1H-

30 pyrazolo[4,3-e]{l,4]diazepin-8-one,

3-Methyl-S-phenyl-1-(2,2,2-trifluorocethyl) -6, 7-dihydro-1H-

pyrazolo{4,3-2] [1,4]diazepin-8-one,
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25 3-Cycl ohexyl - 1- propyl -5-pyrid-4-yl -6, 7-di hydro-1H pyrazol o [4, 3-5] %
4] di azepi n-8-one, 3-Cycl ohexyl nethyl-1-ethyl-5-pyrid-4-yl-6,7-di hyd oL Wﬂ
pyrazolo [4, 3-e] [1, 4] diazepin-B-one, '
3- Cycl ohexyl net hyl - 5- phenyl -1 - propyl -6, 7-di hydro-1 H 30 pyrazolo [4, 3-e]
[1 4] di azepi n-8-ore,

3- Cycl ohexyl net hyl - 1- propyl - 5-pyri d-4-y1-6, 7-di hydro-1 H pyrazolo [4, 3-e]

[I, 4] gdi F1ONe., -3- 1-6,7-dihydro-1H- 4 3-
3- Oycl GheRy %E%ﬁ‘s’ll i ‘?ﬁ}%l- B IR 68 o GhegdE o L BYFRZS S B33 o) (1,
4] di azddn43diserepin-HBhyte 8- oxo- 5- phenyl -1, 6, 7, 8-t et rahydr opyr azol o[ 4, 3-

1,4]d 3- d efhyl _est
1 of ( SBACPA DePIRAE D o1 4 B 7 G hy O BYaFR- b RYEPEoLR 4] [1, 4

di azepl 34' lad anRGHANA dlke
1- EthyFﬂé |sgpropyl -p-tolyl -6, 7-di hydro- 1 H pyrazol o[ 4, 3-
el s, 4BdmazﬂpBuuthlfhnhxiﬁﬁmm&thyl 4,5,6,7-tetrahydro-1H-

%1Et2{£ rl:%p%Ing' 6 JTglggéghen Ig-6,7-dihydro-IH 10 pyrazolo [4, 3-€]
1-Ethyh- 1L eniahendy Ifﬁéh)’ld drélyd h'z‘blB yazalo [4, 3-e] [1,
4] dla?egfﬁéé thlone 1- Ef% (4 n%ﬁ%oxypheng 3-ne¥hy|-6,7-dihydro-lkk

pyrazoE@dA,&ldFﬂZEPﬂnh&uQﬁ#n 8 yl i denecyanani de, 15 3- |sopropyl -5- (4

- met ho e 6 7 di.h 4, 3-e 1, 4

di azep?yg‘? %?Ltlét ef%y% ?ﬁ’{ﬁ S(Z'_crir‘g%gﬁoxypﬁ nyl) -6], [ !
7- dichy g gealzbtlomr B0, ﬁj-rﬂaiépfkid&adﬁél n- 8- one,

3-tert- | - 5- (4- met hoxyphenyl) f opyl -6, 7-di hydro-1H 23 yrazolo [ 4,
3-e] [1-Efpvdr ézé-;ﬁqp%?@ﬁle 5‘JP‘E'tCh]yY 56 %ﬂdhmﬂ?lﬁ?y HeRYFRZ2391#r Ry - 6,

BT e dedi o] L1, 4 e vl ceneoyanar ce
4-(1-Ethyl-3-isopropyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[4,3-e] [1,4]diazepin-5-yl)benzonitrile,

15 5-(2,4-Dimethoxyphenyl) -1-ethyl-3-isopropyl-6,7-dihydro-1H-
pvrazolo(4,3-e] [1,4]dilazepin~-8-one,
5-tert-Butyl-3-isopropyl-l-propyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
3-Isopropyl-l-propyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo(4,3-

20 e][1,4]diazepin-8-one,

4- (3-Isopropyl-8-oxo-l-propyl-1,6,7,8-
tetrahfdropyrazolo[4,3-e][1,4]diazepin—s—yl)benzonitrile,
5-(2,4-Dimethoxyphenyl) -3-isopropyl-1-propyl-6, 7-dihydro-
1H-pyrazolo[4,3-e] [1,4]diazepin-8-one,

25 3,5-Di-tert-butyl-l-ethyl-6,7-dihydro-1H-pyrazolol4,3-

e] [1,4]diazepin-8~-cne,
3-tert-Butyl-l-ethyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo[4,3-
el [1,4]diazepin-8-one, _

-~ (3-tert-Butyl-l-ethyl-8-0ox0-1,6,7,8-tetrahydro-

30 pyrazolo([4,3-e][l,4]diazepin-5-yl}benzonitrile,
3-tert-Butyl-5-(2,4-dimethoxyphenyl) -1-ethyl-6, 7-dihydro-
1H-pyrazolo{4,3-e] [1,4]diazepin-8-one,
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pyrazol.o [4, 3-el [1, 4] diazepin-8-one, 25 (f)3-sec-Butyl _

-5- (4- et hoxyphenyl ) - 1- propyl - 6, 7-di hydro-1H pyrazolo [4, 3-e] [1, 4PJULZWL
di azepi n-8-one, 1-Ethyl-3-nethyl-5-(3,4,5-trinmethoxyphenyl)-6, 7-di hydro-1H
pyrazolo [4, 3-e] [1, 4] diazepin-B-one,

1- Et hyl - 5- ( 3- hydr oxyphenyl ) - 3-net hyl - 6, 7-di hydro-1H 30 pyrazolo [4, 3-e€]

[1, 4] diazepin-8-o0ne,

1- Et hyl 3 55(8; bydrexpnhenyh ) promsiih, 76 dd tgidrpdndgyrayslarid 3 { 4, 3-e] [1,
4] di azepi n-8-one, 32 1-Ethyl-3,5-di phenyl -6, 7-di hydro-| H pyrazol o[ 4, 3- €]
[1, 4] Qfékeﬁl@lSZGEéP‘s‘oner o
I - Et hyl 35 (4; h 3+_SOR |_-6 -7 i I pyrazol o[ 4, 3-el
(1,4]diazgééﬁ?%8%§§¥95ﬁgﬁb&i 5 SRR 6B 7 L Pl

5- (4- Hygyeauphenyl 3-21i(sopldipzepip-8pyined, 7- di hydro-i H pyrazolo [4, 3-el
(1, 4] diazepin-8-on

e
3-t ebit - Buf §+ LRTECBREYS - B oMpalo BFoRS i)y b6, 77 8nitRf RN by r azol 0 [4, 3-e
[1, 4] {| b 3789087 1132 hyl +4 eldiorBrahany) - 6, 7- di hydro-1H 10
pyrazolgy?%?gggg?’?l%]}f'éﬁggépl - -gnga? Annﬁb ?ﬁg'gieferred conmpounds
def i ned3 abere-Bthglf6l-l(Quidngirednoxypierarle gramameld:6 J5-dihydrsgt - 3
-nmethyl - 5 -phenyl - _6,  7-dihydro - .1Hpyrazolo[4, 3 - e][1, 4]diazepin- 8
-thione?HTpﬁfgﬁPEéiﬁzgﬁﬁgﬂ&x CRIR-BRA - 6, 7- di hydro-1 H yrazol of 4,

3-e][1, 14pdipzep LEthgl-@ﬂghengl-s , 7-dihydro-1H-pyrazolo [4,3-
1- Bt hyl - 3-1 sOpr opyl - 5- phenyl - 6, 7- di hydr o- | H- pyrazol o(4, 3- 20 el
(1, 8bdi ek épi 41 §iagepin-8-thione,

(1, 4101 zBphgt oot EgLPEE YR, R A RS feaoR e -

- 5- phenygl {0, 41 di. Ayepantig-pyienzol o( 4, 3- e] [ 1, 41di azepi n-S-t hi one,
1-Ethyl-3-methyl-5-pyrid-2-yl-6,7-dihydro-1H-pyrazolo[4,3-
el [1,4]diazepin-8-one,

15 1-Ethyl-3-methyl-5-phenyl-1,6-dihydropyrazolo(4,3-

e] [1,4]ldiazepin-8-ylcyanamide,
N-[4-(1-Ethyl-3-methyl-8-0x0-1,6,7,8-tetrahydro-
pyrazolo(4,3-e] [1,4]diazepin-5-yl)phenyll -
(phenylsulphonyl)benzenesulphonamide,

20 1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro-lH-pyrazolol[4,3-
e] [1,4]diazepin-8-ylidenecyanamide,
3-tert-Butyl-1l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-
e] [1,4]diazepin-8-ylidenecyanamide,
1—Cyclopropylmethyl—3-methyl-s—phenyl-s,7-dihydro-lH>

25 pyrazolo[4,3-e]l[l,4]diazepin-8-one,
1-Allyl-3-methyl-S-phenyl-6,7-dihydro-1H-pyrazolol4,3-
el [1,4]diazepin-8-one, .
1-Ethyl-3-methyl-5- (4-triflucromethylphenyl) -6, 7-dihydro-
1H-pyrazolo{4,3-e] {1,4]diazepin-8-one,

30 1-Ethyl-3-isopropyl-5-(4-trifluoromethylphenyl)-6,7-
dihydro-1H-pyrazolo[4,3-e] [1,4]diazepin-8-one,
3-tert-Butyl-il-ethyl-5-{4-trifluoromethylphenyl)-6,7-
dihydro-1H-pyrazolo(4,3-¢] [1,4]diazspin-8-one,



25 | --Et hyl - 3-i sopropyl - 5- phenyl -6, 7-di hydro-1 H pyrazolo[4,3- e] [1, 4

di azepi n- 8-t hi one, 5-(4-Anm nophenyl)-3-tert-butyl-I-ethyl-6,7-di hydro-J1HH 200}
pyrazolo [4, 3-el (1, 4] diazepin-8-one, 5- (4-Am nophenyl)

-1l-ethyl -3-isopropyl -6, 7-di hydro-1H 30 pyrazolo [4, 3-el [1,

4] di azepi n-8-one, 1-Ethyl -5-(4-hydroxyphenyl)-3-nethyl -6, 7-di hydro--1H
pyrazolo (4, 3-el [1, 41 diazepin-S-one, 33

5- COycl obeXgbpropyhy - QIQPVﬁyE*@ktOdWﬂy@hGAdithrnﬂﬂHHFthZ@q0[4-34]

di 1- Et - 3- et hyl - 5- i d-4-yl-6,7-di hydro-| H I 4, 3-

ei aﬁpl %] ??J ‘Fﬁ%ﬁ?ﬁ‘%x‘ SHEHE ne, > PV g ' hydro-iFpyrazol ol 4.,

5- tent.ﬁUﬁyblltékEybuE mERhﬁkoﬁ?Q ﬁdayuyaﬁﬂﬂﬁhd ez 14, 3-¢e] [1,
hyl - '5- phenyl - I"hydr o- | pyrazolo[4 3-

4] di azepi n- 8-o0ne, - -1 - X
e] [1, ﬂf[arék@baneBlnoﬁeth$onent Butyl-l-ethyl 3 i sopropyl -5, 7-di hydro- | H

1--E¥h§’?z ;égrég%hr‘g & 3L B"P%PWTZE Pr&'PP@d?d 1|‘—ﬂr15§¥rda'z°o‘|1cff 4,3- e] [1, 4]

di azepi pyHaso [4; sleﬂmyhaalaeegmpsl-t&me- 6, 7, B-tet rahydro- pyrazol o
[4, 3-e 1, 4] diazepin benzonitrile, 15

5-(2, 4-br %X%/phﬁﬂyr?leeghﬂ'thb’éoér:Bpﬂlha'ctmdiﬂﬁrmamlq)%a%ol o[ 4, 3-el
[1, 4] di utyl --3-isopropyl -I-propyl -6, 7-di hydro- | H
pyrazol%FF§i£§£%?9%§%n4§ %ﬁééggfn 8- one,

3- | soprepyeért- B]Jliojayl-l’éephﬂ)LgLiﬁoﬁrdedEQ7|-H-1p1yrd&29410{-4 3- 20

et TSy Lol o5 8] (5. &] 44 32RP LB 87BLAPS.y ) bonzoni i1 .
5-(2, 4- m@m@émuhewu Sthy®PE0BKbnl1PEORY. i Gryfix yr O-
pyrazolo{4,3-e] [1,4]diazepin-8-one,
(%) 3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-¢e] [1,4]diazepin-8-one,

15 (#)3-sec-Butyl-5-phenyl-1l-propyl-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4)diazepin-8-one,
(£)3-sec-Butyl-1-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pvrazolof4,3-e] [1,4]dilazepin-8-one,
3-Cyclohexyl-l-ethyl-5-phenyl-4-yl-6,7-dihydro-1H-

20 pyrazolo[4,3-e]l[(l,4]diazepin-~8-one,
3-Cyclohexyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
3-Cyclohexyl-5-phenyl-1l-propyl-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-~-e]l[1,4]diazepin-8-cne,

25 3-Cyclohexyl-l-propyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin~-8-one,
3-Cyclohexylmethyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo{4,3-e] [1,4]diazepin-8-one, )
3-Cyclohexylmethyl -5-phenyl-1l-propyl-6,7-dihydro-1H-

30 pyrazolo(4,3-e][1,4]1diazepin-8-one,
3-Cyclohexylmethyl-1-propyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo{4,3-e][1,4]diazepin-8-one,
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1H pyrazolo [4, 3-el [1, 4] diazepin-8-one, 25 -5 2
3,5-Di-tent-butyl-1-ethyl-6, 7-di hydro-| H pyrazolo[4,3- e] [1, 4] JUL 2006
di azepi n-8-one, 3-tert-Butyl-I-ethyl-5-p-tolyl-6,7-di hydro-|H pyrazol o[ 4, 3-
el [1,41di azepin-B-one, 4- (3-tert-Butyl-Il-ethyl-8-o0x0-1, 6, 7, 8 30

t et rahydropyrazol o[ 4, 3-e] (1, 4] di azepi n-5-yl )benzonitrile,

3-Butyl -1 -ethyl -5-phenyl -6, 7-di hydro- 1H pyrazol o[ 4, 3- el [1,4)

di azepi 7-GythobesyleathyitByketbyieShrphenydhényl-diherdiio opyr azol o[ 4, 3-
e][1, 4] diazepin:8;yl nam_de, .

1- Et hylpﬁg?§%£?g‘by??§fﬁﬁe%§1fi}€,zfpd?’ﬁ§d%lﬁ’l+ pyrazol o[ 4, 3- €]

[ 1, 4] di pz@ph{t 8s ybkdehephangnl-d¢ 6,7, 8-tetrahydropyrazolo [4, 3~
3-tert-Butyl™-I-ethyl-5-phenyl -6, 7-di hydro-1 4 pyrazol o[ 4, 3- -e]  [1,
4] di azepl bl gtlgingendpyansmrpexylic acid ethyl ester, -

1- Et hyl - 3. | - 5-p- -6, 7-di - 1, 3- 1, 4

di az %i SoEeE ﬁ?%ﬁﬁiﬁ(?gBgé@@éé{%sgp??g%“%ﬁ;&#ﬁ '%Fg i hydreL- |[ H 1%)

pyr azol9f-AaBoBd [4 134kUi[azepdiaSepiti-8-ylidenecyanamide,
(t)3-sec-Butyl-|-ethyl-5-pyrid-4-y1-6,7-dihydro-IH pyraong£4 3-e]

[1,4] diJaz%tphﬁl@oh\%?prepyg@e@:m Lﬂ®ﬂr§&¥l@5€°¢}ﬁ@%§@ > B2 hydro- | K-

| 3. el \ e
gyé;éfoﬁtg§1%f%%%%ﬁﬁig?éi |%?E§§%&%??%§Fﬁydro-lH- pyrazolo [4,3-¢e] [1,4]
di azepi n-BtiapE- 3 - BsCpebpird xFl--( —metyhyheypheyryild 6y ~d rditdmddi-o- | H-

I 4, 3- 1, di I n-.8- ,
g¥2§€Fd§§£§?ﬂ%?ﬁ§rgrgéihy#h%iggk%&Pi%GEm@J7-dihydro-IH 20 pyrazolo [4, 3-€]
[1, 4] fligegpins 8{2DRet hBxyPhenBul Vet -3 -Sunyemw - 57~ - di hydr o- 1H-

pyr azol o[ 4, eI%1,4]d|azep|n-8-ylidenec anam de,
pvrazoloi{4,3-e] [1,4]diazepin-8-thione,

1-Ethyl-5- (4-methoxyphenyl) -3-methyl-6, 7-dihydro-1H-

pyrazolo[4,3-e] [1,4]diazepin-8-ylidenecyanamide,

15 3-Isopropyl-5-(4-methoxyphenyl) -1-propyl-6,7-dihydro-1H-
pyrazolol4,3-e] [1,4]diazepin-8-one,
3-tert-Butyl-l-ethyl-5- (4-methoxyphenyl) -6, 7-dihydro-1H-
pyrazolo(4,3-¢e] [1,4]diazepin-8-one,
3-tert-Butyl-5- (4-methoxyphenyl) -1-propyl-6, 7-dihydro-1H-

20 pyrazolo[4,3-e][l,4]diazepin—8-one,
1-Bthyl-5- (4-hydroxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-ylidenecyanamide,

(£) 3-sec-Butyl-l-ethyl-5- (4-methoxyphenyl) -6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,

25 {%)3-sec-Butyl-5- (4-methoxyphenyl)-1-propyl-6,7-dihydro-1H-
pyrazolol4,3-e] [1,4]diazepin-8-one,
1-Ethyl—3—methy1-5—(3,4,5—trimethoxyphenyl)—s,j:dihydro-lH—
pyrazolol4,3-e] [1,4]1diazepin-8-one, i
1-Ethyl-5- (3-hydroxyphenyl) -3-methyl-6,7-dihydro-1E-

30 pyrazolo(4,3-e][1,4]diazepin-8-one,
1-Ethyl-5- (2-hydroxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo{4,3-e] {1,4]diazepin-8-one,



1- Et hyl - 3-i sopropyl -5-p-tolyl -6, 7-di hydro-| H pyrazol o[ 4, 3

e] [ 1, 4] di azepi n- 8-yl i denecyananm de, 25 - 5 JUL 2004
1- Et hyl - 3-i sopropyl - 5- (4- met hoxyphenyl ) - 6, 7-di hydro- 1H pyrazolo [4, 3-¢€]

[1, 4] diazepin-8-one, 1-Ethyl-5- (4-nmethoxyphenyl) -3-nethyl-6,

7-di hydro-1H pyrazolo [4, 3-¢€] [1 4] di azepi n- 8-yl i denecyanam de,

3- 1 sopropyl - 5- (4- net hoxyphenyl ) - 1- propyl -6, 7-di hydro-1 H 30 pyrazolo [4,

3-e] [ 1-Ehvdi-3zé&pidinheand -6, 7-dihydro- 1H-pyrazolo(4,3-

3-tort- yl et hgxy henyl)--l propyl -6, 7-di hydro-1H pyrazolo [4,
3-e] [F I?U[Et‘] 43%5‘%26131%%&%1 B85 1 -Ethyl - 5 - (4 -hydroxyphenyl) -3

- net hyh -EtHil -6~ (4ﬁﬂydkdkypﬂéﬁyl) -3-isopropyl-6, 7-dihydro-1H-

pyrazol o] 4, 3 el ]dlaz§&|n 8-yl jdenecyanamde, (1:) 3 - sec-Butyl - 1 -.
et hyl pys‘azcv(laa §432epIn-§-o0gi hydro- 1H

| h :
oy o0 R b
pyr azolpgfrézdlel 41, 34 el [alZ,eﬂldlraBZépm g+or iyl - 5- (3- hydroxyphenyl)

-3-net hyl-6, 7-di hydro-1 H pyrazol o 4 3 el]l,4 zepi.n- 8-one - Ethyl -
5 - (23~ 48Kk Mp}ﬁerﬁ/ nethyls 5S4 lLfenYir?ﬁngo thﬁr?oiH'

pyrazo 1,-4] di
| - Et hyr'p%%f%& [r%er?;‘/fléj '/-ngicﬂly%r o- T Hr pyr azbl o[ 4, 3- e][1,41di azepi n- 8- one,
|-EthyB~Ethb$MmaﬁhM®ﬂﬂﬁﬂghﬂl Ebphﬁmybpﬁl76¢$huﬂh9d16EIH—

pyrazol o 4] di azepi n- 8- ong 5 - (4 -Hydroxyphenyl) - 3 -
ISEJBI’O zf’lo 4(1qu/ q@' ‘ﬂé;l AZRRARYT % ?—|
pyrazolo[4 3-el[1,4]diazepin-S-one, 3-tert-Butyl - 1 -ethyl -5 -

(4- hydr oxyphenyl) -6, 7-di hydro-1H pyrazol o[ 4, 3-el [ 1, 4 di azepi n- 8- one,
3- Et hoRmasichyihe E¢ﬁ§¢r5egh@@Fpo@n#;hdgéﬁqﬁ Habgve, e following

pyrazol one. Anong the preferred conpounds defi ned
%hgjo?mﬁé JarAEJ. ‘Bzaezfeq_lf‘eé

above,

15 1-Ethyl-3-methyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-
e][1.,4]diazepin-8-thione,
1-Ethyl-5- (2-methoxyphenyl) -3-methyl-6, 7-dihydro-1H-
yrazolo[4, 3-e][1,4]diazepin-8-one,
1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydre-~1H-pyrazolol(4,3-

20 el fl,4]ldiazepin-8-one,
3-tert-Butyl-1l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo(4,3-
el [1,4]diazepin-8-one, |
3-tert-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo{4,3-

e] [1,4]diazepin-8-thione,

25 1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro-1H-pyrazolo{4,3-
el [1,4]diazepin-8-thione,
5- (4-Aminophenyl) -3 - tert-butyl-1-ethyl-6, 7-dihydro-1H-
pyrazolo4,3-e] [1,4]ldiazepin-8-one,
5- {4-Aminophenyl) -1-ethyl-3-isopropyl-6,7-dihydro-1H-

30 pyrazolo(4,3-e](l,4]diazepin-8-one,
1-Ethyl-5- (4-hydroxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo(4,3-el [1,4]diazepin-8-one,
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compounds are prefe=ed: 25 1 -Ethyl-3 -nethyl-5 -phenyl -6,

7-di hydro-I H pyrazolo[4, 3 - effl, 4]diazepin- 8-thione, - 5 JUL 2004
| - Et hyl - 3-i sopropyl - 5- phenyl -G, 7-di hydro-| H pyrazolo (4,3 -

e][1, 4] di azepi n-8-one, 3- tert-Butyl-1 -ethyl

- 5- phenyl - 6, 7-di hydro-I R-py-razolo [4,3- 30 ej (1, 4]di azepin-8-one, 3 -
tert-Butyl -1 -ethyl -5 -phenyl - 6, 7 -dihydro- |H pyrazolo [4,3-

ej [ 1, 415l agepoheyl hierthyl) 36 mbLhyhy - I-dsbydapy L H-Dyptaanlo @, 3

7-di hydro--1 H pyrazol,o %4, 3- e] [1, 4] diazepin-8-thione, 5-

(4- Ai ni 8b ﬁeﬁ§$¥az§PPBF “Bifyl -1 -ethyl --6, 7-dihydro-1H pyrazolo [4, 3-¢]

[1, 4] D D50y Agl_panRe Ryl hylret-H-pdriaseniciay,i3-6,
7-dihydﬁo |§f1p3§g§gﬁgl[2,P -ed 19&4] dlazepln 8- one,
3-Butyl e} {2t djdiszepenyB- spé-dlhydro IH-pyrazoIo[4 3- e] [1, 4]

di 8- rt-But l, - d -1H 10
oyt 2501 5- £AZCauEvE T2 AP i s 2aBeh i Loke s, o, 7 Letraly s AT ©
LBy sk sanoeRyb= By @']H'J.a@efnﬁl-mld)h%"prrazo' ol4,3- e [1, 4]

di azepi one, 4-(1-Ethyl-3-isopropyl-8-o0xo0-1,6,7,8- tetrahydropyrazolo
[4, 3- e:} Pﬂtyl}lde’alzlyﬂ;r-ﬁ shymylbénio@lbwdp-'@ lHrpyrazolof*i 3-

S5-tert- L sopr opy ropyl 6, 7-di hydro-1 H pyrazolo [4, 3-e] [1, 4]
di azepi fi* g¥ ﬁgdlaﬁgPﬁg é pyl 8-oxo-1-propyl-1,6,7,8- tetrahydropyrazol o
[4, 3-eb-kért- éllztﬁli.aleﬁthyi-—?' i sbpaapyilt-si,7e Aihydro-1H-

3,5-Di-tert- but¥l-l-eth dlhydro IFprrazoIo[4 3- 20 e] [1, 4]

di akepipyBasato (4, 2ol u# ﬁlfz@PHﬁ

-5-p-10f Yhe Ry 7= gL DYARRLphPYL3Z A4 -F, ﬁhmw 19}-37R2RIA51% QNS -
e] [1,4)diazepin-8-one,
4- (1-Ethyl-3-isopropyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[4,3-e] [1,4]diazepin-5-yl)benzonitrile,

15 5-(2,4-Dimethoxyphenyl)-1l-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
5-tert-Butyl-3-isopropyl-1-propyl-6,7-dihydro-1H-
pyrazoloi4,3-e] {1,4]diazepin-8-one,
3—Isopropyl-l-propyl-s-p—tolyl—s,7-dihydro—1H>pyrazolo[4,3—

20 e]{l,4ldiazepin-8-one,
4-{3-Isopropyl-8-oxo-1-propyl-1,6,7,8-
tetrahydropyrazolo[4,3—e][1,4]diazepin-s-yl)benzonitrile,
5- (2, 4-Dimethoxyphenyl) -3 -isopropyl-1-propyl-6é,7-dihydro-
1H-pyrazolo(4,3-¢e] [1,4]diazepin-8-one,

25 3,S-Di-tert-butyl—l—ethyl—s,7-dihydro—lH#pyrazolo[4,3-

e] [1,4)diazepin-8-one,
3-tert-Butyl—l—ethyl—s-p—tolyl-s,T-dihydro-legyrazolo[4,3-
e] {1,4]diazepin-8-~-one, ’
4-(3-tert-Butyl-l-ethyl-8-0oxo-1,6,7,8-

30 tetrahydropyrazolo[4,3-e][1,4]diazepin-s—yl)benzonitrile,
3-Butyl-1l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolol4,3-

e] [1,4]diazepin~8~-thione,



4-(3-tert-Butyl-i--ethyl-8-0x0-1,6,7, 8-

t et rahydropyrazol o[ 4, 3-el [ 1, 4] di azepi n-5-yl ) benzonitrile, 25 =3 JuUL 200k
3-Butyl -1 -ethyl -5-phenyl -6, 7-di hydro-1 H pyrazol o[ 4,3 e] [1,4]
di azepi n-8--thione, i-Ethyl-3-methyl-5-phenyl-1, 6-di hydropyrazol o[ 4, 3- €]

(1, 4] diazepin-8-ylcyanamde, 1 -Ethyl - 3 - isopropyl - 5 -phenyl - 6, 7
- di hydro- 1Hpyrazolo [4, 3 - 30 e][1,4]diazepin-8-ylidenecyanam de,
3-t ert - BiESHY] - 2tmethyk-Bbhphenylel 76 dinhuAsoPrpgeaedhols, 3- e] [1, 4]

g'gfﬁsiU%E%%%%gg%gﬁggﬂggl§$c¥§éaylgehydrO | H pyrazol of 4, 3-

e] [ 1, 4] i mareyl +1 8i sbpoopyl ( 6) Bherel Bol vl dihetbyl 1 5-pheaybi6. (4, di-hydro- | H-
pyrazol o di azepi n-8-one,. 5

(t)3 se%l E\‘Vi%/]dfaé%mdfé qgwﬁianqcyynaglqled, hydro-1H pyrazol o L4d 3 |e] (1
H
yrazolo %§r§1999¥ﬁ gléﬁﬁgzepféﬂénglpéOQthﬁyﬁ¥5'§H4p¥&a§oioQ4 $aro-

3- CyclQﬁEKNJ4deﬁf@@zﬁ-ayylﬂdéngbyﬁnimﬂdbydro | H 10 pyrazolo[4 3-¢e]

(1, 4] di azepi n- B- ope, cl ohexyl - 1- propyl - rid-4- 7- dlhydro I H
pyr azol (LY k13 1 HSQ?H?BéiD?hPBtBﬁg -8.7 é hydgg lH;PY¥az°1

3- Cycl olyepy!| Lhy rid-4-yl--6,7-di hydro-| H pyrazolo [4, 3-¢€]
(1, 4] %’I Ee(ll'ze‘%jﬁirl{%i% 15 é] £ t@%f Butyl - I - et hyl - 3-i sopropyl -6, 7-di hydro-1| H

pyrazcﬂtﬁxyksébfﬂuﬁﬁl M}eﬁhﬂieﬁrphenylrGeﬂedyhﬁénpdéﬁ=

é}ﬁ;hyl 3-is prﬁgyéTghg%egté %ﬁ?éédl ydro-IFprrazoIo[4,3-

1- Et hyl 93(%&&5&@%%%&173-531@9&9@4 $17%6(lvhadngdkb-2@-pyr azol o[ 4, 3-e]
[1, 41d|azep|n B-o0

5- - (4- W&%@ﬁ;ﬂl%ﬂ‘)ehusﬁb@bﬁ?@%np?o‘%}?a6 7-di hydro- 1. H
(+)3-sec~-Butyl-1-propyl-5-pyrid-4-yl-6,7-dihydro-1H4-

pyrazolo[4,3-e] [1,4]diazepin-8-one,

15 3-Cyclohexyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazclo[4,3-~e] [1,4]diazepin-8-one,
3-Cyclohexyl-l—propyl-s-pyrid-4—yl-6,T-dihydro-lH;
pyrazolo[4,3-e] [1,4]diazepin-8-one,
3-Cyclohexylmethyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-

20 pyrazolo(4,3-e] [1,4]diazepin-8-one,
5-tert-Butyl-l-ethyl-3-iscopropyl-6,7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-ylidenecyanamide,
1-Ethyl-3-isopropyl-5-p~tolyl-6,7-dihydro-1H-pyrazolo[4,3-
el [1,4]diazepin-8-ylidenecyanamide,

25 1-Ethyl-3-isopropyl-5-(4-methoxyphenyl) -6, 7-dihydro-14-
pyrazolo([4,3-e] [1,4]diazepin-8-one,
1-Ethyl-5- (4-methoxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3—e][1,4]diazepin-a-ylidenecyanamidé,
3-Isopropyl-5- (4-methoxyphenyl) -1-propyl-6,7-dihydro-~-1H-

30 pyrazolo([4,3-e] [1,4]diazepin-8-one,
3-tert-Butyl-5- (4-methoxyphenyl) -1-propyl-6, 7-dihydro-1H-
pyrazolo{4,3-e] [1,4]diazepin-8-one,



pyrazolo [4, 3-el (I, 4] diazepin-8-one,

3-tent-Butyl -I|-ethyl-5-(4-hydroxyphenyl)-6, 7-di hydrd-| H pyrazolo[4,359ﬁuzmﬂ
[ 1, 4] di azepi n-8-one. 25 Anpong the preferred conpounds of the present

i nvention, the conpounds below are particularly preferred:

| - Et hyl - 3-i sopropyl - 5- phenyl -6, 7-di hydro-|H pyrazolo (4, 3- 30 e] (1, 4]

di azepi n-8-one, 3-tent-Butyl-l-ethyl-5 ghen I- , 7-di hydro-| H pyrazol . o[ 4, 3-
e] [1, WEthybept bé shydeoxgmhenyl) - Y3 me 7-dihydro-1H-

i nroniBVER TR LR 28 PhC Rk fadm eny¥d99i55?§¥?3§8#§§§,§py$1 (1, 4]

7-di hyd(giﬂse@ym]azﬂol{éthﬁl -8l (4 indihokgprphpl B-6na - cﬁh:yd:':td}wH~ 5 -- (4
- hydr oxyphenyl) -neth - 6, 7 - dihydro -1H pyrazolo [4, 3-e] [1, 4]
dlazemﬁﬁiﬁ%ﬂkpfﬁr3tﬁlﬁi ]dBa?%BbFD%y?nﬁsoxo 1, 6,7, 8-tetrahydro- pyrazolo

b -

5 te t%]B%w%_l'léop £|§| -Q)%%b%lnég%é%h%ﬁé?he?ﬁllo pyrgzlcﬁygr[%l 3-¢e] [1,
4] di azppraedtole, 3 -4} (8;4bdpaioeyinds eanel - propyl - , 7, 8-t etrahydr o-

razolo [4, 3-e 1,41 diaze benzo ril, tert-Butyl-1l-eth
z%.B pft lowé rarwis @?ﬁﬁ@?{%ﬁ&fbﬁ %Z;Eyf re: I’fliil[g‘z’é?féé’p:‘u%s one, 15
- Bu Lg= razol o e]
4] di aﬁgr%wﬂo?:g j]‘{ ]s%c? .’h? 33? e%]gg?l/ g pyglllq; drylfq? d| hydr o- 1H

| o-BhyB- Jhydtoxyph -nghhy ihydro-1H-
?¥ga§gc éﬁt % -T1p¥o Y??S_ r?gy 1 6 7 dlhydro | H 20 pyrazolo [4, 3-e]
aL4Lhn8Y 1 oA Binteeidre

[1, %] I-prbpyl 5-pyrid-4-yl1-6,7-di hydro-I H

1-Ethyl-3,5-diphenyl-6,7-dihydro-1H-pyrazolo[4,3-
e] [1,4]diazepin-8-one,
1-Ethyl-5- (4-hydroxyphenyl) -3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,

15 5- (4-Hydroxyphenyl) -3-isopropyl-1l-propyl-6,7-dihydro-1H-
pyrazolo{4,3-e] [1,4]diazepin-8-one,
3- tert-Butyl-l-ethyl-5- (4-hydroxyphenyl) -6, 7-dihydro-1H-
pyrazolof4,3-¢e] [1,4]1diazepin-8-one,
3-Ethoxymethyl-l-ethyl-5-phenyl-6,7-dihydro-1H-

20 pyrazolol4,3-elll,4]diazepin-8-one.

Among the preferred compounds defined above, the following

compounds are preferred:

25 1-Ethyl-3-methyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-
e][1,4]diazepin-8-thicne,
1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro-1H-pyrazolo{4,3-
el [1,4]diazepin-8-one,
3-tert-Butyl-1l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-

30 e]l[l,4]diazepin-8-cne,
3-tert-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-
e] {1,4)diazepin-8-thione,



pyrazolo [4, 3-e] [1, 4] diazepin-8-one,

3-tert-Butyl -5-(4-nmet hoxyphenyl)-1-propyl -6, 7-di hydro-1H pyrazol o rn?JQL&mt
[1, 4] diazepin-B-one, 25

1- Et hyl - 5- (2- hydr oxyphenyl ) - 3- net hyl - 6, 7-di hydro-|1 H pyrazolo [4, 3-e] [1,
4] di azepin-8-one, 3-tert-Butyl-I|-ethyl-5-(4-hydroxyphenyl)-6,

7-di hydro-1H pyrazolo [4, 3-e] [1,4] diazepin-8-one,

1- Et hy| X -BEhisbit opgtpiephnbny +pBenyldishyddihiidaqpqldigyard zop BO, -] [1, 4]

di azepi n- 8-y].i denecyanam de, . Derivatives of the conpounds of the invention
39 The %oﬁjpohrfg‘safﬁéﬂﬁgl%%o?ﬁvention i ncl ude the solvates, the hydrates,
t he ph txgu;ﬁﬁ hon L - -an - MRS, (i f f erent
crystaﬁgs ructdggi) éfpfﬁg g%%goﬁﬁggi gc%&? inéﬂ?@*ﬁﬁg invgﬂ¥ion, whi ch are
desi gnanerhazeslokd iy eblbhl dbavepivaBlpnaccept abl e derivatives thereof. The

phar, utj cal.l cceptabl e salts. include. for | e tate,
benfgﬁgghﬁ%ﬁWH§¥5§1 %é.é?§%¥ié?56ﬁ8P§?PygiFaﬁﬁﬁgﬁngQéﬁﬁ%e, cal ci um
acet at (byf@g‘s;gd Bt 8 -ga[brpd£azdfifibbobhdg, citrate, dihydrochloride,
edetate, edisylate, estolate, esylate, fumarate, gluceptate, gluconate,

gl ut am-Butyilrdoiehhuksmphenyl - feXyRibyererdd-oyrandalfad ne,

hydr obr gm.de,. J1V. hl ari hydr oxynapht hoat e, i odi de, isethionate,
| act at ee,qrrl‘lls’e%]é%a%e%lﬁ{agge,gﬁn% ate, naml eate, nandel ate, nesylate, nethyl

br om de - tetyEutyl+ates hyibt hylssprpbales , Tvddbgdravamsyl ate, nitrate,

panoat e (enbqnate) ant ot henat e, , phosphat e/ di phosphat e,
pollﬁgalpé% %,j“séjl chsﬁ]a@’e?-zelé%’éaﬁa? €,subacet ate, succinate, sul phate,

hol i e e o B e it um
cal ci urg] Illi,t4h}ic34,imzc~'--pin-E':-r:inc-z,y ’ X P ’ HEm
4- (1-BEthyl-3-isopropyl-8-oxo-1,6,7,8-
tetrahydropyrazolo(4,3-e] [1,4]diazepin-5-yl)benzonitrile,
15 5—tert-Butyl-3-isopropyl-l-propyl-s,7-dihydro-lEF
pyrazolo[4,3-e] [1,4]diazepin-8-one,
4—(3-Isopropyl-B-oxo-l-propyl—l,6,7,8—
tetrahydropyrazolo[4,3-¢e] [1,4]diazepin-5-yl)benzonitrile,
3,5-Di-tert-butyl-1l-ethyl-6,7-dihydro-1H-pyrazolo[4,3-
20 e][1,4]diazepin-8-one,
3-tert-Butyl-l-ethyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo(4,3-
e] [1,4]diazepin-8-one,
4-(3-tert-Butyl-l-ethyl-8-oxo-1,6,7,8-
tetrahydropyrazolo[4,3-e] [1,4]diazepin-5-yl)benzonitrile,
25 3-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-
e] [1,4]diazepin-8-thione,
1-Ethyl-3-methyl-5-phenyl-1, 6-dihydropyrazolo[4,3-
e] [1,4]ldiazepin-8-ylcyanamide, )
1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3~
30 e][1,4]diazepin-B8-ylidenecyanamide,
3-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo(4,3-

el [1,4]diazepin-8-ylidenecyanamide,
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magnesi um potassi um sodium and zinc (see also "Pharmaceutical salts" by
Berge S.M et al. (1997) J. 25 Pharm Sci. 66. 1-19, the content of it 2004
is incorporated into the present invention by way of reference). The use

of a prodrug of a compound according to the invention is also envisaged.
(See in particular Bundgaard, 30 et al., Acta Pharm Suec., 1987; 24:

233-246). M xtures of conpounds are_al so envi saged. 40 Pharnﬁgfutical
f or mul atEshydf- 3t us-pf te kel - § nVeRt RpArPhd HoBapadRde 6 3the

i nventi ar dmnistered i he form of conpositions that are
appropﬁ?;ttleﬁeiﬁﬁ'at%eé’lh%t%ﬁgh]aﬁﬁé‘5 seriousness of the conplaint to be

tr eat edty ) BhgyedniBut OSBRI hyl MRrphenybual FydbRydeer1%-ny and 1 g of
product, which can be_ absorbed in one or nore intakes. The conpositions

are prpyaeePlel4vet teldtl i hhdiazerEdnfof®€o those skilled in the art and
general |l y .conpyi .51 % 4 : We) _gf -agt| LiyRgl pl e (conpound of
for%ul 6{1}?)3 ané B}gi}?lo%%. gyé\?%%he?e%?mﬁhgf Eagg}} I cal Ily accept abl e
vehicl@gfﬂybxummuﬁﬁélDns4paiahepnne8eoneinvention are thus prepared in

a

forms that are conpatible with the desired. royte.of adm.njstration. By way
of exadﬁﬂéf%QR?3¥ﬂ¥¥N&TEF?BYbﬁ%Tﬂﬁfééf?EXF‘Fo ﬁ§1ﬁ39r9é1 vi saged,

aIthoug&ﬁ%;aﬂdﬁ%%ﬁfgy?ftgpa N LSiA0B-bhalting: 1) Forms for ora

adm ni strat1 on: | ets, cachets, sachets of powder for drinkable 20
suspengi-@yclgiexgdpsit etshyhaStppridst syant . geibygeor-dél- sust ai ned-rel ease

oo PR T Ao SUE - ¢ [ RRSBT B BoPUEY ons, _ouspens] ond and Sachets of -
powder af @k, ohlisykapl SrePy Ut § Opyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
3-Cyclohexylmethyl-1-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-¢] [1,4]diazepin-8-one,

15 5-tert-Butyl-l-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolo[4,3-e]Il,4]diazepin—a-ylidenecyanamide,
1-Ethyl-3-isopropyl-5-p-tolyl-6,7-dihydro~1H-pyrazolo(4,3-
el [1,4]diazepin-8-ylidenecyanamide,
1-Ethyl-5- (4-hydroxyphenyl) -3-igopropyl-6, 7-dihydro-1H-

20 pyrazolo[4,3-¢e] [1,4]diazepin-8-one,

5- {4 -Hydroxyphenyl) -3-isopropyl-1-propyl-6,7-dihydro-1H-
pyrazolo{4,3-e] [1,4]diazepin-8-one,
3-tert-Butyl-1l-ethyl-5- (4-hydroxyphenyl) -6, 7-dihydro-1H-
pyrazolol(4,3-el [1,4]diazepin-8-cne.

25

among the preferred compounds of the present invention, the

compounds below are particularly preferred:

e -

1—Ethyl—3-isopropyl-s-phenyl~6,7-dihydro-1Hprrazolo[4,3—
30 e][1,4]diazepin-8-one,
3-tert-Butyl-1l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo(4,3-

e] [1,4]diazepin-8-one,



25 The powders, tablets, cachets or encapsulated forns preferably contain
from5%to 70% of active principle. Suitable supports are, for exanpl®JUL 2004
magnesi um car bonat e, nagnesium stearate, talc, |actose, sugar, pectin,
dextrin, 30 starch, gumtragacanth, nethylcellul ose, sodium

car boxymet hyl cel l ul ose, lownelting wax, cocoa butter and the like. 41 The
tabl ets, powders, cachets and capsul es can be used. as a unit dosage for
oral admBthytll-at-ieoprepiie rpveryt- 6  hedthypoet LHsprrazadpy4dbvi ded sol i d,
5 which,is in.a mxture w,th the finely divided conpound of general ‘
fornulEJﬂi'ﬁE§PR§QEﬂﬁ?ﬁ%¥h%?ﬁﬁactive conpound is mixed with the support
whi ch Bas4t-Rg; e b Jnci gk, PL DPLE bt 1 nga718iByat-abhg-amount, and the
nixturg ﬁg ?ﬁgﬁggg%fgﬁgd inggﬂ¥he red%??%% shgpe ang si ze. The aqueous .
sol ut i pyzazedoddal3 @M hididazemiead-®ee, prepared by dissolving the active

pripcipl nd addi,ng, if is.ne ary. fla nhapcers,

fla ou&Fﬁﬁ%ﬁq gtgﬁ%ﬁ%§§%§§h¢ﬁgﬁgﬁgé§@eg¥ffL§W%mg§H%?§8xgﬁgle, the active -
princi pheagalolfe ,dsglefised diaiaeihograneé, finely divided powder in water
with a viscous material such as synthetic guns, resins, nethylcellul ose,

sodi umé2d lc&tbalydetlBARmanit veo%Rdl of hér 8 SHEpEARYBRCagent s known in  the
pharnaggg%kgﬁb[hl@_ hﬁ?'J¥H£§Z%é§?p§u§f%ﬁéﬁEOﬁgﬁﬁﬂiétratlOn: | nt ravenous

rout e: queous “so ons, wa co-5ol vent solutiohs, solutions using
one or snea-tsahtityill 434 ipmgesy k- 1 cpropy Haé , 7sdshedsoebs- enmul si ons,
" ag 8 parptyir%lleo%%e[ 45, %S- eelnflj ,Oﬂsdn).,\g éé}? in-8-one,
4- {3-Isopropyl-8-oxo-1-propyl-1,6,7,8-tetrahydro-
pyrazolo[4,3-e] [1,4]diazepin-5-yl)benzonitrile,
3-tert-Butyl-l-ethyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo(4,3-
el [1,4]diazepin-8-one,

15 3-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo(4,3-
el [1,4]diazepin-8-thione,
(+)3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e]l [1,4]diazepin-8-one,

(+) 3-sec-Butyl-l-propyl-5-pyrid-4-yl-6,7-dihydro-1H-

20 pyrazolol[4,3-e][l,4]ldiazepin-8-one,
3-Cyclohexyl-1-propyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-one,
3-tert-Butyl-5- (4-methoxyphenyl) -1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-el [1,4]diazepin-8-one,

25 1-Bthyl-5-(2-hydroxyphenyl) -3-methyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
3-tert-Butyl-l-ethyl-5- (4-hydroxyphenyl) -6, 7~-dihydro-1H-
pyrazolo[4,3-e][1,4]1diazepin-8-one, -
1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro-1H-pyrazolo(4,3-

30 e]l[l,4]ldiazepin-8-ylidenecyanamide.

Derivatives of the compounds of the invention




can be used for injecting sustained-release forns, dispersed forns ?

| i posones. 30 Sterile solutions of the active principle in water and/ UL 2004
propyl ene glycol can be nmentioned as exanples of liquid preparations which
are suitable for parenteral 42 adm nistration. The |iquid preparations can
also be fornmulated in the formof aqueous sol utions of polyethyl ene

gl ycol. 5 Subcutaneous/intranuscular route: In addition to the forns that
can be Tsedcompeundaorsied imi EhecdmvancdBe inetuder thee sb@keHheous and

intra- scul ar tes, O : %ﬂﬁl ‘
di sper 5&% %W%saf{és)%‘stg]i’l%eéﬂfge eéggéég%sl&g\gégg‘g?g?%%d%?ﬁe eagueh? mpl ant s
can al gpIRendigs JfiFeerentocriy@padal seficinusdglat o On thénurgngdumd®st
conmon topical forns are creans, gels_ (aqueous haseskgg!led W t h

i

pol ynersconshincnet? e himyent1on dr WhdrRgato desigmrkedi ASCIS B the
ski 0. and W0 G20 DR P E0eLBE b1 £ AL REVERLUBE OBRS-ULENOUL per cutaneous

penetr ve S ance, sprays, enulsions and solutions. 20
4) Forns for: pulnonary adm nistration: Distinguished in this category are

Ui 1 abiie RG] CrblsafoPoRALLE SANTR SPFIFE: AT SHREL
espec %'tééf:ahfé S0l Uthons-AbsaYSREASEAN fOr HieRSLel) FormEcdronand Al
adm ni stration: 30 Suppositories and gels will be selected, inter alia.
bitartrate, bromide, calcium acetate, camsylate, carbonate,
10 chloride, citrate, dihydrochloride, edetate, edisylate,
estolate, eaylate, fumarate, gluceptate, gluconate,
glutamate, glycoloylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride,
hydroxynaphthoate, iodide, isethionate, lactate,
15 lactobionate, malate, maleate, mandelate, mesylate, methyl
bromide, methyl nitrate, methyl sulphate, mucate,
napsylate, nitrate, pamoate (embonate) , pantothenate,
phosphate/diphosphate, polygalacturonate, salicylate,
gtearate, subacetate, succinate, suléhate, tannate,
20 tartrate, theoclate, triethiodide, benzathine,
chloroprocaine, choline, diethanolamine, ethylenediamine,
meglumine, procaine, aluminium, calcium, lithium,
magnesium, potassium, sodium and zinc (see also
npharmaceutical salts" by Berge S.M. et al. (1997) J.
25 Pharm. Sci. 66: 1-19, the content of which is incorporated

into the present invention by way of reference).

The use of a prodrug of a compound accoiding to the
invention is also envisaged. (See in particular Bundgaard,

30 et al., Acta Pharm. Suec., 1987; 24: 233-246).

Mixtures of compounds are also envisaged.
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For the preparation of suppositories, a lownelting wax, such as a m xture
of fatty acid glycerides and cocoa 43 butter, is nelted in a first Stiaté 2004
and the active principle is then dispersed therein, for exanple with
mechani cal stirring. The nolten honbgeneous mixture is then poured into
nmoul ds of appropriate shape and then left to 5 cool and solidify. It may
al so be envisaged to use forns allowing the admnistration of ophthalmc
sol ut i RPaEmaesrbieal t formukarien r afon thet heremrawrdspri of pl heia t he
vagi ”alim}l&diféﬂe' Anot her inportant category of pharmaceutical form whjch
can be used In the context of the present invention relates to forns for
i mpr oviThe tdmmselnds | bEythe Lheeattiiore Jifd nxipiistdrddy RyclRé example, it
may be envi saged ,tq use aqueous solutions of cyclodextrin, and nore .
part i cftfar CPUPesiE 1ogdhpERaE n AFS d APRERSAtefar &he odakiren. anddet ai | ed
revigew i hi e ; [ f LS 0Ol LR th ar ki

publfshségcf luéryd%%éét/%e dr:l‘.;f (%?%r’]g%% ?{Jgulra(r:]la € 019:r d?ob%haF%éggépi'cafhgci %‘lﬁ?é ,

1142- 3dxsadd 1d1jnanl 936, usndl lynbetpest a nnt andhe gr esfenprpatent

appl i catiion by way gf reference. The various pharnaceutical forns
recomTé'f:Fh‘é"g1 atitRR” aPg  25S betP i nPB8t aPF | MOMFe HIHIRK]S phaFRBici e

gal eni %&ﬂq{%ugﬁiﬁpgﬁgggaﬂ by b&e%gxdd%hi £;[1é9u 1S hedmi%nVBsson,

1992 (6th edition)), I'S 1 ncorporated into e present patent
appl i cathase skiledf inetieermng: 206d Sgankesildyofconpe isenpbuidss 0603 he

present, i nvention suhj.ect of .the invention is.also_a proce for
pr a.ritbﬁ(g wﬂﬁhﬁoﬁ%o va%cBﬁjFﬁ.épb'S t%é’“m}’é’rﬂi f},fafg‘?"ﬁpuﬁr A4 in the

reacti ap saeness pet ovby Th@esbiitt | RE MYiRitn@lded i:ally acceptable

vehicle. The compositions of the present invention are thus

prepared in forms that are compatible with the desired

route of administration. By way of example, the following

15 pharmaceutical forms may be envisaged, although the list

given below is not limiting:

1} Forms for oral administration:

Tablets, cachets, sachets of powder for drinkable

20 suspension, gel capsules, gastro-resistant gel capsules,
sustained-release forms, emulsiong, HPMR wafer capsules or
gel capsules, lycphilizates to be melted under the tongue,
drinkable solutions, suspensions and sachets of powder for a
drinkable solution.

25
The powders, tablets, cachets or encapsulated forms
preferably contain from 5% to 70% of active principle.
Suitable supports are, for example, magnesiv:un carbonate,
magnesium stearate, talc, lactose, sugar, pectin, dextrin,

30 starch, gum tragacanth, methylcellulose, sodium
carboxymethylcellulose, low-melting wax, c¢ocoa butter and
the like.
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44 commercially available or can be synthesized by standard nethods.
Reaction schene 1 5 In the description which follows, each of the stebﬁUbi%h
the reaction schene is described in general. This process and its various
steps are exenplified in Exanple 1. If a step can be carried out according
to various nethods (depending on the conmpounds under consideration), they
will 10 be descri bed and identified relative to.,a literature

LM,
referenct GHRLQES (P ggﬁﬁﬁerFQFQAQFeaBﬂo§€HSPﬁesaﬁ%ﬂnﬂ%nﬂ?%@eaﬁainer (it
bei ng passi hssdLe £52 5§§§téaﬁln§ggggtggﬁ if any, to be protected in a

convent 1 onal mehner). 45 - 4 Reaction schemne 1 Rl + EtO ~-? Et 'Rl
Step 5 Hie NN RI Step 3a N,Cet N (Aea)H H (A9) Step | R

In the powders, the support is a £finely divided solid,
5 which is in a mixture with the finely divided compound of

general formula I.

In the tablets, the active compound is mixed with the
support which has the required binding properties, in a
10 suitable amount, and the mixture is then tableted into the

required shape and size.

The aqueocus solutions for oral administration can be
prepared by dissolving the active principle and adding, if
15 necessary, dyes, flavour enhancers, flavourings,
stabilizers, thickeners, etc. By way of example, the active
principle can be dispersed in the form of finely divided
powder in water with a wviscous material such as synthetic
gums , resins, methylcellulose, sodium
20 carboxymethylcellulose and other suspension agents known in

the pharmaceutical field.

2) Forms for parenteral administration:

Intravenous route:

25 Agqueous solutions, water/co-solvent solutions, solutions
using one or  more solubilizing agents, colloidal
suspensions, emulsions, nanoparticulate suspensions which
can be used for injecting sustained-release foééé, dispersed
forms and liposomes.

30
Sterile solutions of the active principle in water and/or
propylene glycol can be mentioned as examples of liquid

preparations which are suitable for parenteral
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R Stepd3 R R 0il11 NHM/ Et St 3ep HX (A3 H6 Step 4 1 R_
N) OCi5 N Step 5 Steeps HRl Step6 Step 3 R (A4) N -N AYH R2 X (A)

(A7) Rl Step 3 Step 5 Et (A8)

ic

15

20

25

30

administration. The ligquid preparations can also be
formulated in the form of agueocus solutions of polyethylene
glycol.

Subcutaneocus/intramuscular route:

In addition to the forms that can be used intravencusly
which can also be used for the subcutaneous and intra-
muscular routes, other types of forms such as suspensions,
digpersed forms, sustained-release gels and sustained-

release implants can also be used.

3) PForms for topical administrationm:

Among the most common topical forms are creams, gdgels
(agquecus phases gelled with polymers), patches, which are
dressings to be stuck directly on the skin and which can be
used for treating dermatoses without percutaneocus
penetration of the active éubstance, sprays, emulsions and

golutions.

4) Forms for pulmonary administration:

Distinguished in this category are forms such as solutions
for aercsols, powders for inhalers and other suitable

forms.

5} Forms for nasal administration:

This relates especially to solutions or suspension for

drops.

6) Forms for rectal administration:

Suppositories and gels will be selected, inter alia.

For the preparation of suppositories, a low-melting wax,

such as a mixture of fatty acid glycerides and cocoa

43
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46 Reaction scheme | (continued) Step 7 R2 0 0 (B) (Bl) Step 8 1)
reduction 2) cydization Step9 (when X=4) XH (D) XHRL Step 12

-4:r

RRRRSH(E -s (§ NGCNR2 (F) RL Step 11 Step Ta H7N -)rR3

Briy R3 Step 11a Step 116 R1. N. ('isomer 1) R2 JrN "' (isoner 2)

10

15

20

25

30

butter, is wmelted in a first stage, and the active
principle is then dispersed therein, for example with
mechaniéal gtirring. The molten homogeneous mixture is then
poured into moulds of appropriate shape and then left to

cool and solidify.

It may alse be envisaged to use forms allowing the
administration of ophthalmic solutions or allowing the
administration of the active principle wvia the wvaginal

route,

Another important category of pharmaceutical form which can
be used in the context of the present invention relates to
forms for improving the solubility of the active principle.
By way of example, it may be envisaged to use aqueous
solutions of cyclodextrin, and more particularly Eforms
comprising hydroxypropyl beta. cyclodextrin. A detailed
review of this type of pharmaceutical form is given in the
article published under the reference Journal of
Pharmaceutical Sciences, 1142-1169%9, 85 (11), 1996, and
incorporated into the present patent application by way of

reference.

The various pharmaceutical forms recommended above are
described in detail in the book <« Pharmacie galénique
[Pharmaceutical pharmacyl» by A. Lehir (publisbed by Masson,
1992 (6th editiom)), which is incorporated int9’the present

patent application by way of reference.

Synthesis of the compounds of the present invention
A subject of the invention is alsc a process for preparing
the compounds according to the invention, as illustrated in

the zreaction schemes below. The starting materials are

44
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RB N (H 47 - 5 JUL 2004 Step 1: An Ri-nethyl ketone in which RL is pse gf
the substituents of the conpound of general formula | is reacted w U 2004
di ethyl oxalate in the presence of sodiumto 5 give the conpound of

general formula, Al. Step 2: A cyclization of the conmpound Al is then
carried out, for exanple wth hydrazine sul phate in the presence of 10

pot assi um hydroxi de to give a m xture of the pyrazole (A2) and the pyrazol e
(A6) eamtumerpita Bl1yg avied 1sbisd | dnerdarRlbe Téyasehésbzedt dynedtahdarday be
separated and reacted subsequently. 15 Step 3a; Step 3a is an alternative
step t ®eh98% described below. It allows the introduction of a sul phur’
atominto the position of the substituent X fromthe very first steps of
the synthesis, by reacting A2 or AGwith a suitable 20 reagent, for

exanpl Redoiess @tlemeagent, to give a conpound of formula Ala or Asa in

which X is al, to.,0 or, S,and | s _defined as gbove. Std: 25 Step 3
eslsént i a: I yelg}l; ‘?s@%s?ﬁbpﬁFPFaf'ﬁ%ﬁhofc‘oﬁﬁréwﬁyr zf?cﬁ%e #ﬁc‘f‘l’é%sst%?so i ltor ation
i's car gﬂrf‘éj PAcPIohNG GRIMOUDES 383 crARd A ﬁgﬁe_ré&.orﬁﬁ% apgoganshe

carried according to 3 nethods desribed in t literature: out - using
NaNCB/ 28041 ¢ sreteori g |, stepsbearep| exempAified 3 JExamphe, 147,1£089- 1021,

1994; -StuesE; n%a%NO%eHZS%frJ(.QE t hOOl%: IVlzgcc;:‘ording to wvarious methods

(depending on the compounds under consideration), they will

10 be described (M1, M2, .) and identified relative to a
literature reference. The starting materials are chosen in
an appropriate manner (it being possible for the reactive
functions, 1if any, to be protected in a conventional

manner) .
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- or using Cu(N03)a (nethod M3), J. Og. Chem, 46, 3056-3060, 1981 48
-5JUL2004 to give a conmpound of fornula A, A3, A4, AS or A7 in which JYLiZ0
equal to O or S. Step 4: 5 1n this step, conpound A3 is esterified. This
can be carried out by reacting conpound A3 with ethanol in acidic nedium
Compound A4 in which Xis equal to O or Sand Rl is as defined above is
thus obtained. 10 Step 5: The pyrazoles A2, A4, AG and A7 are al kyl ated
accor diRgatbioar schemaelhods: - by reacting dinethyl sul phate (to give
derivatives with R2 = ethyl) (methode M4}, L.T. Med. Chem, 16, 12, 1346-
15 1354, 1973; - by reacting with a npound of theg type R2-hal, in which
R2 is as defined for the conpound ﬁ$ neral + f Etand hal is a

hal ogen (nethod Mb). A conpound of *formula AS, orlA9 in which X is equal
20 to O or Sis obtained. step 6: Dﬂﬁé} ghus step,(?he ester function (X =
0) or thioester function (X =S) is hydrol ysed, for exanple by 25
reacti ng conpound AS with sodi um hydroxi de. Thj st gi ves conpound A in which

Xis equal to 0 or Sand Rl and R2 are fified above. Step : 30 During
this step, compound A is reacted with g¢ Btof general fornula H2
C (A1
Siep 2 l
R1 R1
NN H + NN Et
H H
O (a2 O (a9) oo s
)
Step 3a Step 3 l Step 3 l P
R1 - Ri o, R1 o, R1
7 i/
NWH N7!_\f\WDH N’ . Okt NWEt
o S S1P3 N J N
(A2a) Stop 4 | (A3) (A7) (A8)
+ 9,
R1 i
R R1 0,
N Et —— /] \
' N J Step 3 Ny Hs Step 5 Step 3
R1 (A6a) H o x Ad
IR stp5 |
R2 O R1 0, B
(A9) 7 -
NN\ CH;
R2 X (as)
Step 6
Step 3 R Oz
op
. N’N\ H ..
Rz X (A
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R3 49 in which R3 is one of the substituents of the conpound of genegal
formula 1. Preferably, a hydrochloride of conpound B is used. Wen 19 JUk 2004
not commercially available, the product (B) is synthesized in one step
(step 7a), starting 5 with conpound (Bl), which is conmmercially avail abl e

or described in the literature. The nucl eophilic substitution of the
bromne with the primary am ne function is obtained according to various
met hodsRe@etépnnechenmgod (genhésuwd), J. Heterocyclic Chem, 10 24,

297-301, 1987. Method via the synthesis of a bisformam de (nethod M),
Tetrahedron. Lett., 30, 39, 5285-58- 286, 1889; Synthesis, 122-124, 1990.

15 Conpound C_i.n bch Xis equal to O or Sis obtained according to

vari ous couplﬁﬁ ; Rods (step 7): - Method of coupling )
N- hydr oxysucci mim Bnd di cycl ohexyl carbodii m de (method MB, see exanple
1) - Method of g% ling on a solid support (nmethod MB) : 20 compound A (1
eq.) is reacted thU“N-cycIohex¥Icarbodiinide and N -net hyl pol ystyrene HL.
(2 eqg.) in dichlorformethan ﬁmﬂeafﬁi)?i)agfcn hal f an hour, compound B (1

eq.) and trggphyl iR 1R§q.7—are,3’ad ed.” After 24 hours at room 25
tenperature, nethyl isocyanate polysty e@ﬁ HL is added. After 2 hours, the
reaction nediumi filt@ked and the fil éte is concentrated to give
compound C i nRwhich X is equal to 0 or S. - Method of coupling with EDC
1-(3-dinethylﬁ ©,80 propyl)-3-ethyl carbodiimde hydrochl oride and HOBt
(1- hydr oxybenzptl{ i azghsp, (et hod MLO): conpound B is

R2

X H (©
J 1) reducti R
Step 8 u @n N,
R1 2) cyclization Ro Nm\{u {isomer 1)
R1 X H
,}l ’I:N{:’ Stoptta {G .
— N -
rR2 . . Step1ib R1
X H (@ R2° ¥ u ep % fs
Step 9 l (D1) Rz” (isomer 2)
(when X=0) X H .
R1 Rt R1
N, {3 Step10 N’ {SStep‘m N {‘3
N - - N
RrR2 . R2 s R2
S H g ©) RBN  (H)
Step 11 1
R1
el
RoveN H ®
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reacted, with stirring, with conpound A in equinolar anount in

di chl oronethane in the presence. of one 50 equival ent of triethylani hé,JUbrid
equi val ent of 1- hydroxybenzotriazol e and one equival ent of 1-(3-

di et hyl am nopr opyl ) - 3- et hyl carbodi i m de hydrochl oride. After 24 hours at
roomtenperature, 5 the reaction nediumis washed with water; the organic
phase is dried and evaporated to dryness to give the conpound of formula C
in whi cdE8Pikiequal to 0 or Sand Ri, R2 and R3 are as defined above. 10
Step 8: Duri tdy C d Ciis | z accor i t VRhKEOUS |

met hods to 5?geI§%§%%% E)?%Pﬁﬂ?chQQ iéﬁgﬁﬁh|%?b gﬁQoSﬁggannglé E2 and’ R3
are as gighstnitherioy e:ofisi thye Feddibondt hofl Myédetasbe Bxample 1F; 18 - using
SnCl 2 (nmethod, ML2).: an_am de_of type C.is_ .dissolved in gthanol wth 5

cau val RS AR EnfbrFBEL aPIREee 1T ERRISIF T (APRL T eFPuxad

for & hours. oY t&Srsoekingrt geha0H t eBRAGALURE,. denineralized water is
added d, when cold, the 20 solution is brought to basic pHwth 30%

sodi um hydroxide. After extraction with CH2C1l2 and drying, the nmediumis
evaporated to dryness to give the conpound of type D, which is purified,

| f necéggalﬁf' on silica or by crystallization. 25 Step Step 9 is used when
it is desired é&p-Dbiationd MU omboled Niaik ighethicdreied Sutf, in
compound D, X is 0. The_ conpounds of this type are _ obtained by reacting
conpourfibiD, ex@mpdenhwdkihx hydoazineh sulphabl ek eddient PrapesfengOFt s

10 potassium hydroxide to give a mixture of the pyrazole (A2)
and the pyrazole (A6) each cowprising the substituent RI.
These two intermediates may be separated and reacted

subseguently.

15 Step_ 3a: N
Step 3a is an alternative step to step 9 described

below. It allows the introduction of a sulphur atom into
the position of the substituent X from the very first steps
of the synthesis, by reacting A2 or A6 with a suitable
20 reagent, for example, Lawesson’'s reagent, to give a
compound of formula A2a or A6a in which X is equal to O or

S and Rl is defined as above.

Step 3:
25 Step 3 essentially cowmprises the nitration of the

pyrazole nucleus. This nitration is carried out on the
compounds A2, A2a, A§, AGa, A8 or A9 and can be carried out
according to 3 methods desribed in the literat{fl;e:
- using NaNO;/H,S0,; (method M1}, see Example 1; Austk.
30 J. Chem., 47, 1009-1021, 1994;
- using HNO3/H,;30., (method M2} ;
- or using Cu(NO;),; {method M3), J. Org. Chem., 45,

3056-3060, 1981
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thionation to be carried out. By way of exanple, Lawesson's reagenp_ggﬁ ﬁﬁ
used. A conpound of forrmula Ein which Xis Sis thus obtained. 51 - by (e
2004 Steps 10 and 11: Steps 10 and 11 are used when it is desired to obtain
a conpound of formula I in which Xis N-CN. The conpounds of 5 this type
are obtained according to various nethods: - nmethod ML3: by reacting
conpound E with sodium hydride and then with i odonethane to gi ve conpound
(G . This cagpagidei a ichapuirat esf | foemulacta WAd, Ban®ds der ad@ in
triethylam de to give a confound of 10 type (F); Heterocycles, 36, ‘
777-783, 199%ich ptio Pl PRIPSAR=E=NSNPPh3 in ethanol ; J. Mad. Chéim,
35, 12, 2327-2340, 1992. - nethod ML5: phosphoryl chloride, cyanam de and

triethylanide; Chun. Pharm Bull., 42, 12, 2475- '15 2482, 1994. - nmethod
MLG: c igke, triethylamde [sic], mercury acetate and acet oni trile;
Can em, 63, 3089- 3101, 198 20 Ste s, 1la_an Ste a makes

it 6’055| bl e ¥ FRUGCETERe | TRTROYRA PP ort Sof SE‘BH‘b’Si’Jﬁ D Sre% 8 it with

a redu ey 2y NaRifbidd apBolkak Hietintifel f DA aéafml:e
met hanoq%l\%a%f%?n the presen‘cae of "pal | adi um on-charcoal to give the 23

r acematmedilin..n Génpdund | 54 0inr wBighdXRis R2uald tR8 Qrer a8 anéf Rhedsabove,
and the fo tep (11b), corr ond the separation of the
enant i &?efjse%ré%ﬂﬁsb‘fp%n’dslé}aﬁﬁr %S'g ?%r’ exarrpl e by means of HPLC on a

Diacel OD-H chiral colum (250 mMmmx 4.6 mm 5 jem flowrate I m/mn,
80/ 20
10 Step 5:

The pyrazoles A2, A4, A6 and A7 are alkylated
according to various methods:

- by reacting dimethyl sulphate (to give derivatives
with R2 = ethyl) (methode M4), J. Med. Chem., 16, 12, 1346-

15 1354, 1973;

- by reacting with a compound of the type R2-hal, in
which R2 is as defined for the compound of general
formula I and hal is a halogen {(method MS).

A compound of formula AS, A8 or AS in which X is equal

20 to O or 8§ is obtained.

Step 6:
During this step, the ester function (X = 0) or

thicester function (X = S8) is hydrolysed, for example Dby
25 reacting compound AS with sodium hydroxide. This gives
compound A in which X is equal to O or S and Rl and R2 are

as defined abovea.

Step 7:
30 During this step, compound A is reacted with compound

B of general formula

142 N ——*“\\\rr,-ﬂ.3

o
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30 heptane/i sopropanol ). These steps, Ila and 11b, also apply in the

of a

conpound of fornmula Din which Xis NNCN or NNRa. 52 Steps 10 a
Steps 10 and 12 are used to obtain conpounds of the type H
the formation of the derivative G and

the group NNRB 5 according to a nethod inspired by the literature:

Chem ,

defi nedgabpyeygHa S Rhenessti Sisl I r@c&ﬁxe%éla@i@pheaﬂ;laéQeReaﬁé on
scheme 2 R + N step 14 RRB N2 ON, ) ,Q HO (k? step 15 step 16

H2N

10

15

20

25

30

J0k 2004

Step 10 all ows
step 12 leads to the introduction of
J.

Med.

42, 2909-2919, 1999. Reaction scheme 2: This reaction schenme results
in the sunwhéshs R¥ 19 deei wdt ittes DibatibiehtX of &hﬂt¢pmﬂ9&n®19f

ot or o SPORFEhoRBRTHIAmi (PRRERCSBNy bR ST nd RECOTRIE ar o as

product (B) is synthesized in one step (step 7a starting
with compound (Bl), which is commercially available or
described in the literature. The nucleophilic substitution
of the bromine with the primary amine function is obtained
according to various methods:
- Delepine method (method Mé), J. Heterocyclic Chem.,
24, 2597-301, 1987.
- Method via the synthesis of a Dbisformamide
(method M7), Tetrahedron. Lett., 30, 39, 5285-58-

286, 1889; Synthesis, 122-124, 195390.

Compound C in which X is equal to O or § is obtained
according to various coupling methods (step 7):

- Method of coupling N-hydroxysuccinimide and
dicyclohexylcarbodiimide (method M8, see example 1)

- Method of coupling on a solid support (method M9):
compound A (1 eqg.) is reacted with
N-cyclohexylcarbodiimide and N’ -methylpolystyrene HL
(2 eqg.) in dichloromethane. After stirring for half
an hour, compound B (1 eg.) and triethylamine
(1L eq.) are added. After 24 hours at  room
temperature, methyl isocyanate polystyrene HL is
added. After 2 houré, the reaction medium is
filtered and the filtrate is concentrxated to give
compound C in which X is equal to O or S.

- Method of coupling with EDCI 1-(3-dimethylamino-
propyl) -3-ethylcarbodiimide hydrochloride and HOBt
(1-hydroxybenzotriazole) (method Mi0): compound B is
reacted, with stirring, with compound A in equimolar

amount in dichloromethane in the presence. of one
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Rl R1 R3 (D) R3 (B) 54 Step 14 The synthesis of the pyrazole is carried out
under the conditions described in Farmaco Ed. Sci., 39, 7, 1984, 618-JUb3&0
5 Step 15: During this step, the ester function of conmpound K is
hydr ol ysed, for exanple by reacting conpound K with sodi um hydroxide. This
gi ves conpound L. 10 Step 16: This step leads to the formation of the
derivati've Mafter coupling with compound B and cyclization. 15 Step 17:
This step al | ofgui@entmofortwietiwl avippundneD sirpivakent0 afhdlRl = aryl

containing fro to 10 carbon at.ons, ptionally.interrupted w a hetero
at om chosen frg}ﬁ%'ﬁﬂlfy#’oedﬁﬁt%’s%? ar?d“cguloﬁﬁur?ﬁ%&_v eR4d arnét(g's' defi'hed
20 above. Conpeuied My sl dodr oy3 r el dirbdd i ifg@ conmpound of  the

type R2-hal, in which R2 is as defined for the conpound of general fornula

| and hal is ahysltegdHomGsipouhtiteri 24 thRrdHbasi mapm 2eeRpatatvheschene 3
5 the reaction medium is washed with water; the

organic phase is dried and evaporated to drymness to
give the compound of formula C in which X is equal

tc 0 or S and R1, R2 and R3 are as definzad above.

10 Step 8:
During this step, compound C is cyclized according to

various methods to give compound D in which X is equal to ©
or S and Rl, R2 and R3 are as defined above:

- using Fe/HCl (method M11l) (see example 1);

15 - using 8nCl; (method M12}: an amide of type C is
dissolved in ethanol with 5 equivalents of tin
chloride dihydrate. The reaction medium is refluxed
for 4 hours. After cooling to room temperature,
demineralized water 1is added and, when cold, the

20 solution is brought to basic pH with 30% sodium
hydroxide. After extraction with CH;Cl; and drying,
the medium is evaporated to dryness to give the
compound of type D, which is purified, if necessary,
on silica or by crystallization.

25

Step 8:

Step 9 is used when it is desired to obtain a compound
of formula I in which X is § if, in compound D, X is 0. The
compounds of this type are obtained by reacting compound D,

30 in which X is 0O, with a suitable reagent, allowing its

thionation to be carried out. By way of example, Lawesson’s
reagent may be used. A compound of formula E in which X is

8§ is thus obtained.

51



Thi s schene describes the synthesis of conpounds Dwith Rl = (CH2) D%L%UL
(CH2) ACOORB. These nol ecul es can | ead, via 30 standard reactions of
organic chemstry, to the formation of conmpounds Dwith RL = (CHZ) aC (0)
Ra, (CH2) nOC (0) RA, (CH2) nSRs, (CH2) nNRBRc , (CHz) nC (0) NRBRc, (CH2)
INR CC (ORB O (CH2) nZwith n, RA, RB, Rc and Z as descri bed above. 55
-5JUL2004 Steps 3, 5, 7 and 8 are described above in general. Steps 5, 18,
3, 7 and 8 are illustrated by Exanple 5 and 5 steps 19, 20 and 21 by
Exarrplet97. céul_l n,scheme 3 0 o/ step 5N 10/ N I~ Fi Ofit 0 (N
(0) ste%—%ﬁepﬁ—g-i'step 22/ step 21 RBstep 3 O'( NOOR3I R2 0 (D10
56 Stepstedhs Thos M| LzatEe) st Whedrit elsodediyeati gbc otgiiumaf or
compound of formula I in which X is N-CN. The compcounds of

5 this type are obtained according to various methods:

method M13: by reacting compound E with sodium
hydride and then with iodomethane to give compound
(@). This compound is then placed in contact with
cyanamide and triethylamine to give a compound of
10 type (F); Heterocycles, 36, 777-783, 1983.
- method Ml4: Ph;PSnN=C=NSnPPh; in ethanol; J. Med.
Chem., 35, 12, 2327-2340, 1992.
- method M15: phosphoryl chloride, cyanamide and
triethylamine; Chem. Pharm. Bull., 42, 12, 2475-
15 2482, 1934.
- method M16: cyanamide, triethylamide ([sicl, mercury
acetate and acetonitrile; Can. J. Chem., 63, 3089-
3101, 1985.

20 Steps lla and 11b:

Step lla makes it possible to reduce the imine function of
compound D by reacting it with a reducing agent, for

example NaBH, in a polar mixture, for example methanol /water

in the presence of palladium-on-charcoal to give the
25 racemate D1 in which X is O or 8 and R1, R2 and R3 are as

defined above, and the following step (11b) corresponds to

the separation of the enantiomers ({(isomer 1 agd isomer 2),

for example by means of HPLC on a Diacel OD-H chiral column

(250 mm X 4.6 mm, 5 pm, flow rate 1 ml/min, 80/20
30 heptane/isopropanol).

These steps, 1lia and 11b, also apply in the case of a

compound of formula D in which X is N-CN oxr N-Rs.
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exanpl e 5% HCL, in an aprotic solvent such as tetrahydrofuran, to gi 5/5 L?ﬁk
hydr oxy derivative Dwith 5 R = CH2OH . Step 23: This step leads to H
synt hesis of various derivatives D (RL=0ORB) using, for exanple, a conpound
of the type RE-hal, 10 in which Re is as defined above and hal is a

hal ogen. Step 21: This step is Iimted to the use of hydroxyl ated sol vents
such as MeOH and EtOH, during the cyclisation step of 15 conpound T, also
al | ows gdepssyitt leesd s12f conpounds D with R1=CRB . Reaction schene 4 This

is an alternativ od for sthesi ing _the 20 cpmp S ral
f or nul 4S8 %l%ﬁ‘ﬁm}? ap= or=% aﬁﬂ Rﬁ‘_’ 952 CoNE a3 Oogrﬂbee r}'gbove
Thi s ald atl'ovearmfcmd ithe | Fbymhedabad bi tbReSChepEvhehow. &7 &edction

schene 2N R3 1 P-N P K2N 1) deprotection of NH2 X 2) R3 O OH _ 1)
depr ot estteépridf I@@is to the introduction of the group N-RB

5 according to a method inspired by the literature: J. Med.

Chem., 42, 2909-2919, 19935.

Reaction scheme 2:

This reaction scheme results in the synthesis of

10 derivatives D in which X is O with Rl = aryl containing
from 5 to 10 carbon atoms, optionally interrupted with a
hetero atom chosen from nitrogen, oxygen and sulphur and R2

and R3 are as defined above. This process is illustrated by

Example 4.

wh
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| 2)H2N-NHR2 R3 58 Reaction schene 5 This is another nethod for

synt hesi zi ng conpounds of general formula | in which Xis 0 or S. ThﬁQULzm‘
nmethod is illustrated in summary in the schene given below. A nore 5
detail ed description of this synthesis is presented in US patent 5 272
147, the content of which is incorporated into the present patent
application by reference. Reaction schenme 5 Rl NOZ 1 RI Hal 59 EXAMPLES
EXAVPLER¢actigmhgthemisdpr opyl - 5- phenyl - 6, 7- di hydro- 1 H pyrazol o[ 4,3- 5
e][1, 41di azepi n-8-one (Rl = isopropyl; R2 = ethyl; R3 = phenyl) Ste2 1:
0.37 g (0.0138 nol) of sodiurgis dissolved portionwise in 40 m of ‘
anhydr ous anol under nitr en,aL\roon1 10 tenperature. 1.86 nm (13.6
nnDI) oR1di et oxalfat-e. ffn 1@ m ~of anhydrous ethanol are added. 1.47 ni
(13.6 mmuol) ofhfsopropyl mpthyl ket one are added. The reaction mxture is
| eft stirring overnight at lk.oomtenperature (RT) &d is then evaporated to
dryness. The product Ibtai dis 15 isolated in the formof an orange

pmmbr(comm*&bqw: m=3.1¢9g (100%9. M5 (ES+), MZ = 185
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Rf (CH2Cl 2/ acetone 90110) 0.91 Ste2 2: 20 0.98g (14.8 mmmol) of potas§ Hn}
hydroxide is dissolved in 7.5 nl of water and the reaction mediumi's JUL 2004
cooled to OC 3.1 g (14.8 mml) of conpound Al (see schene 1) are added
portionwi se and the mxture is stirred for 30 mn at DOC. 1.94 g (14.8
mmol ) of hydrazi ne sul phate are added and 25 the m xture is then stirred

for 45 mn at OOC. Afte~- filtration, the precipitate is rinsed wwth a

smal | &e@miti4:0f water and then dried to give 0.93 g (1396) of a mhite

2015, Forepbfiefi® of, Ul THPUREn 5\ 0k Wiz SR ot SR e 2

| S use¢donti® ivinsofdennrilidd AR IFkPRQdoaEd. Satir, qdmcse,d 7,nt19394.r ogh@l- bot t orred
flask. The flask is cooled to 012C and 10.09 g (0.065 nel) of conpound A2.
(see séRére 1) (0.065 nol) are added, followed by addition of 16.5 g 5
(0.195 nol) of NaNO3. The m xture is marned to RT and stirred for 24 h.
The“reaction nmediumis poured gently into 200 ml of ice-cold water,
coolingtgﬁglthask i f necessary, and stirred for 30 mn. The preC|p|tate S
filtered off and, rinsed with water. Affer dr I ng, 5 ]&m%ﬁk of a white
10 powddrizde BBL& n&8ePeconpBEndeRBET nn19f ﬂ (BRBO, 400

MZ) 1poadiPsed) £Dr edamglBPEL ]J:"elac.@ing lé)bt%pBQHH( %‘vai@h sS&Purtt:
hydroxide. This gives compound L.
10
Step 16:
This step leads to the formation of the derivative M after

coupling with compound B and cyclization.

15 Step 17:
This step .allows the formation of the compounds D with

X = 0 and Rl = aryl containing from 5 to 10 carbon atoms,
optionally interrupted with a hetero atom chosen from
nitrogen, oxygen and sulphur and R2 and R3 are as defined
20 above.
compound M is alkylated by reacting it with a compound of
the type R2-hal, in which R2 is as defined for the compound
of general formula I and hal is a halogen. Compound D is
thus obtained.
25

Reaction scheme 3

This scheme describes the synthesis of compounds D with
R1 = (CH3)aORz or (CH,;),COORg. These molecules can lead, via

30 standard reactions of organic chemistry, to the formation
of compounds D with Rl = (CH3},C{(O)Rs, {CH;) sOC(O) Ra,
(CHaz) nSRa, (CHz) nNRaRc, (CHa) oC (C) NR3Rc, (CHa) oNRcC(O}Rg ©OT
(CH,)pZ with n, Ra, Rs, Rc and Z as described above.



15 A m xture of 4.25 g of conpound A3 (0.021 nol), 24 m of ethanol_ pﬁi
2.3 m of concentrated H2S04 in a round- bottoned flask is refluxed f IAZU@[*
h. The reaction nmedium is evaporated and then taken up in CH2Cl2 and
washed with water; after drying over MgSO4, the organi c phase is 20
filtered and then concentrated to give 4 g (83% of powder (conpound A4).
M5 (ES+), mz = 228 Rf (CH2Cl2/ MeOH 95/5) = 0.52 Step : 25 Method M5 is
used. 2.77 g (0. 02 nol) of K2CO3 are added wunder a stream of nitrogen to

?OFFL\?\;%IQ%@Qaadl ?I E) %adrlr@? rﬁodﬁé%%%%l#%‘}gl odci%rﬁanefn%gr?g;cﬂvgn '

medi umis heated at 60C for 16.5 h. After filtering off 30 the precipitate,
the filtrate is taken_ up in diethylether_ (100 m) _and_this_organic phase

i s wash®&eREt R wat®r , 3driTedPndyEr %OH?-lF?FFéFSQ & Fﬁ%‘ﬁp%%ngeﬁﬁﬁat ed to
givez 4 ok hy u E%#l ude product is purified by flash
chrgsmat%lg:; ph$g o%baaglgng%ﬁg Ig_gsl??lr ng the follow ng elution gradient:
from 50/ 50 CH2Cl 2/ heptane to 80/20 CH2Cl12/ heptane to give 2.92 g (57% of
a yellow oi] . éé:lorrgglund A5). 5 M5 (ES+), mlz = 256 1H NMR (CDC13r 400MHz)
1.3 pprie3FE SCREWS dpm (3H, t) ; 1.45 ppm (3H, t) 3.45 ppm (1H m ;
4.2 ppm(2H ) ; 4.45 ppm (2H_ q)pStep 55: 10 2.92 g (0.041 nol) of
compoun see schene 1) ar'e__\d roduced into 15 nl ofgH#ethanol in a

round-botto f'@f}’ fs?éﬁ 3\/\/ed byN, di tdy ofsfapspé ution 0. ggl g
N
R —_— N

N N \
H © g2 O R O
(N) (Q) P}
l step 3
\6 o —_ O ON.,. - ""'\o O O.N+O_.
) R3 step8 © 9, < step 7 )
N J &\S R q&'}m - J,Z’—L‘(OH
N N N T N o
R2 F R2
° (o 7w @
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(0.0165 nol) of sodium hydroxide in 15 m of water. The mxture is s irrﬁﬁh
at RT for 3 h. After evaporating off the 15 methanol, the residue is” e 400
up in CH2C12i an identical volunme of water is added and the resulting

m xture is then acidified (wwth stirring) with concentrated (36% HC1.
After separation of the phases by settling, the organic phase is dried

over Na2SO4 and concentrated to gi ve 2.3 gof 20 a white powder (92%
(corrpoumnhg)zz:lvs (ES- , Mz = 226 "H NMR (DMVMSO, 400 MHz), 1.2 ppm (6H, d) ;

1.35 pp 3. 35 m,(1H 2 ep Met hod
MB is T;i ?mﬁl) Bg d‘%‘po‘iﬁ‘g%?s@'é% &%gr'?ec(l |r§e%‘r“§éo|€%i& ina
m Xtur%ﬁn@% 7 mdg of giE andpl. 4af  abrBWEc folkbaweatby addhti oms under
ni trogen, of 51 g (4 mol ) of N-hydroxysuccini m de. The reaction medi um,

is 30 m:@dmcb:ceﬁuwéms e adorgotbiconhysaoxy1 dgrirakise) B with

dic ex_ylcy‘&@b diimde. The m xture is stirred overnight at RT. The

pre dis filtered off and the filtrate is evaporated to :
dryness The residue is taken up 62 in 20 mM of CH2Cl2, 0.75 g (4 mmol) of
2- am noacet ophenone hydrochl oride is added under nitrogen, the reaction
medi umStiep &3 ed to 0C, 0.61 m (4 mml) of triethyl anine is then added
and the X8y So8bif 180 ehe RL iU JRevaiRhel | QLI Rl Sppour ed

into wa rring. Al extraction wt | chI or onet hane, washi ng
W t h walrr=GrRad udriyigng fmere:kshrﬁﬁné nhecopgamid ehaskei Sy'peaﬁ@fhabd to

0N S it R 5 gaad above R4S (§9"ROHRIG . MO (51, 2

Step 21:
This step is limited to the use of hydroxylated solvents

such as MeOH and EtOH, during the cyclisation step of
15 compound T, also allows the synthesis of compounds D with
R1=0Rp.

Reaction scheme 4

This is an alternative method for sythesizing the
20 compounds of general formula I in which X is O or S and R1,
R2 and R3 are as defined above. This alternative method is

illustrated in the scheme below.
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1.35 ppm (6H, d) ; 1.5 ppm (3H, q) ; 3.55 ppm(1H, m ; 4.3 ppm (2H, _ﬁ_?

5 ppm (2H, d) : 7.5 ppm (2H, t) : 7.65 ppm (1H d) : 7.7 ppm (1H, L0k
ppm (2H, d) . Step 8: 15 Method ML1 is used. 1.3 g (3.7 nmol) of conpound C
(see schene 1) are introduced into a mxture of 30 mM of ethanol and 7 m
of water in a round-bottoned flask, followed by addition of 2.2 g (3.9
nmmol ) of iron and 0. 5 of conc. (36% HCl. The reaction mediumis

ref | ux&tPFYrLoR P in. The iron is renoved by filtration. The

filtrated is concentrate to dryness and the residue is taken up in :
CH2C12 and washe d then with saturated NaC
solution; the ‘or ase i s dr| e ver Na2SH4, filtered and

concentrated to give anOam)rphous red 25 @owder (m=0 .9 g). This crude
product is purified by flash chromatography wusing the follow ng elution
gradient: 98/2 CH2Cl12/ acetone to 90/ 10 Cl 2/ acetone. The red powder

obt ai ned after evaporatijon is taken up (30 in the m ninum anount of diethyl
ether and then filtered.] After drying, |0.35 g (32% of a bei ge powder
(conpound D) is isolated. M5 (ES+), mZ = 297 63 mp. = 157.2C "H NWR
(CDC13, 400MHz) , 1.4 ppm (6H, d) ; 1.5 ppm(3H, t) ; 3. 3 5 ppm(1H m ;

4.1 ppm (2H, d) ; 4.55.ppnRB2H, q) ; 6. pERT(1H, m ; 5 7.45 ppm (3H, m
8.0 ppm (2H, m P-EXA 2 HzN’g)%m
1- Et hyl - 3-i sopropyl - 5- ph&nyl - -6, 7-di hydro-| B pyrazol o[ 4,3- e] [1, 41

di azepi n- 8-t hi one

o 4
P\ /\(N \)<m
R3

1) deprotection of NH;

X
2
O

X OH
1) deprotection of C=Q

2)HN-NHR,
R3

>
L
Y



10 (RL = isopropyl; R2 = ethyl; R3 = phenyl) Step 9: 0.2 g (0.67 nnng) of
conmpound D (see schenme 1) is dissolved in 7 ml of toluene over sieve Juhﬂwﬁ
0.54 g (1.34 mol ) of Lawesson's reagent is added, under nitrogen. The

m xture is 15 refluxed for 16.5 h. The reaction nediumis cooled to RT; 2
m of 5% HCl are then added, followed by 25 ml of nethanol and 25 m of
cycl ohexane, the mxture is stirred, the precipitate is then filtered off
and t h®kdautigmsasheme Sall owed to separate by settling. The net hanol phase

is 20 evaporgted. ,The residue is tak up_in .ethyl.acetate and  washed with
water; the Jﬁﬂéhi%Spﬁﬂégh%?cﬁ?%ﬁogvggﬁwﬁﬁékbes¥?+?%r58@99 ad%fatedﬁ'
The cr uds, iNdugbring 18U Fhad wiyidh agh £r omeigsaphthid 8@edBod is

cycl ohexane/ ethyl acetate). After evaporation, 25 0.15 g (75% of a yellow
powder ildorgpaateed) ins smmamedin Mo Esheng; given oedpw. —A168€r4H NVR

( 3,,.400, )z 1. 4.ppm (6H, , 1.5 m.(3H.5) a3, p m ;

50 & 2 FHRICAT drecmiBhipamin it svrtsnidlprapentatiid 05,7
8.3 ppRdidit M FHAMUATE, 3t84 content of which is incorporated into

1- Et hyl™- 3-i sopropyl - 5- phenyl - 6, 7- di hydr o-| H-pyrazol o[ 4, 3-

e] (1, 4]tdieyssers \paverecipPphbhtdelop Y =ref8peBefr; R2 = ethyl; R3 =
phenyl) Step 10: 5 According to ML3, 1.83 g (5.86 mml) of 1-ethyl-3-

i sopropyl - 5- phenyl -6, 7-di hydro-| H pyrazol o[ 4,3- e] [1, 4] diazepin-8-thione
are rexdsttiort edhdBegsof 80% sodi um hydride in refluxing THE for 1 h,

and 0.44 ni Rf1 NO
2
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met hyl iodide is then added at roomtenperature. The 10 m xture is r_eﬁf laﬂxﬁ]ﬁiﬂ
for 2 htogive 1.53 g (80% of the expected nethyl sul phanyl of type
(see Schene 1). MP. = 98C M5 (ES+), mlz = 327 1H NWR (DVSO, 400 MHz) , 15

8.1 ppm(2H, d) ; 7.4 ppm(3H m ; 4.4 ppm(4H, m ; 3.2 ppm (1H m
4 ppm(3H, s) ; 1.4 ppm(3H, t) ; 1.3 ppm(6H m Step 11: 0.5g (1.53
mmol ) of the nethyl sul phanyl Gis reacted with 0.12 g (2 eqg.) of cyanam de
to gi veEXAMBEBES (81% of the 20 expected product of type F (see Schene 1).
MP. =222C M5 (ES+), m z = 321 1H NNOzZt (DMBSO, 400 MHz), 9.4 ppm (1H,
Is); 8 ppm (2H, m ; 7.4 ppm(3H, m ; 4.3 25 (2H, g) ; 4.1 ppm (2H, is)";
3.1 pp%}(m];'ni ; 1.3 (3H, t) ; 1. 2 ppm (6H, d) EXAMPLE 4

1- Et hyl - 3, 5-di phenyl -6, 7-di hydro-| H pyrazol o[ 4,3- 30 e] [1, 4]

di azepi n-Belyk; 3 { RéoprphehyE-pRenylethy-diRydroplidhmpyrazlepl 4,53 - ppm ppm 65
35.75 ¢ (gilglg}_ﬂ; of c n‘gound K (see schene 2) in 35 m of nethanol are

i nt rodu@ett i 2“fBtha®pBPfoned flask, followed by addition of a solution
of 9.24(w (0. Z3dpPBby1 of rosQdum MY dREX AR HMyE40 M of water. The m xture
is stirred 5 at rToom tenperature overnight. Alyter evaporation, the residue
Is take3tem 1n ethanol and then filtered and dried

0.37 g (0.0138 mol) of sodium is dissolved portionwise in

C 2.

40 ml1 of anhydrous ethanol under nitrogen at room
10 temperature. 1.86 ml (13.6' mmol) of diethyl oxalate in
10 ml of anhydrous ethanol are added. 1.47 ml (13.6 mmol)
of isopropyl methyl ketone are added. The reaction mixture
is left stirring overnight at room temperature (RT) and is
then evaporated to drynesa. The product obtained 1is
15 isolated in the form of an orange powder (compound Al):
m=3.1g (L00%).
M3 (ES+), m/z = 185
Rf (CH.Cl./acetone 90/10) = 0.91

Step 2: _
20 0.98g (14.8 mmol) of potassium hydroxide is dissolved

in 7.5 ml of water and the reaction medium is cooled to
g°C. 3.1 g (14.8 mmol) of compound Al (see scheme 1} are
added portionwise and the mixture is stirred for 30 min at
0°C. 1.94 g (14.8 mmol) of hydrazine sulphate ars added and
25 the mixture is then stirred for 45 min at 0°C. After
filtration, the precipitate is rinsed with a small amount
of water and then dried to give 0.93 g (13%__)_‘of a white
powder (compound A2). )
1y NMR (DMSO, 400 MHz)
30 1.2 ppm (64, d); 2.95 ppm (1H, m); 6.45 ppm (1H, s);
12.3 ppm (1H, m)

Step 3:
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0 give 26.7 g (87% of a beige powder (conpound L, see schene 1)

ES+), mz = 203.9 10 1H NVR (DVBO, 400 MHz) 4.7 ppm (2H, n) : gﬁwﬂil 2004
I1H m ; 7.3 ppm(2H, t) ; 7.75 ppm (2H, d); 12.2 ppm (1H m step 16:

5 g (8.7 mol) of 2-am noacetophenone hydrochloride are 15 dissolved in
m xture of 50 mMl of THE and 10 mMl of DWMF, followed by addition of 1.22

m (8.7 nmol) of triethylamne, 1.34 87mm| of

1- hydr oxybe etz ¥le lﬁydlrsmde ahf0t Wgn af 7¢O@C{@tratﬁﬁ§1)Hm‘$odco%@und L

(see sc d f of (
di met hyl Dg:rﬁ %opy té tﬁé]"‘g‘g §8glt-'|g%e g‘ xl%urf:as‘l‘%érs)]c a‘fo%ll 60C for
24 h. e psecapit atoe dorgredoi §6bi lnb&r)ed:.f oéémp@dnahmf i {44t @cheméaken up
in water. After extraction wth ethié acetate, the extracts are washed

fe)

with wdteld fRF mrlled aé?\ﬁer aﬂdggcm fghéowrdarkhy @edidion e@épo?—ﬁt@dgto 25

by P a<i8 e d e (25 | SRRy el BOEonELpraEt ert® AR BCIo o BaFs

WZClZ/g@ﬂwwlfdlo 24iNe @hé5rﬁac6:16% u@fdlambalsgepcﬁmmr ésoDpoimtdoM see
schene 2) . M5 (ES+), mz = 303 30 1H NMR (DMBO, 400 |sz) 4.15 ppm (2H, m

7. 3- 2095 pre § 6RCemeold. wateppmeopling the sféasbml(flmeﬁ?ssaﬂ: ppm (1H,

m 66 St 0, ngat under
a streﬁﬁ%gfs]tn %%e%gftgoa&%g?u#lo r%c(é.%}%a %SQE]':; ?d corrpound M (see
schene pindad 3With efatanhydpguerDMrying ol howsdgby(mkm tofinaofwhifdé nl (8.9
mol ) of iodoethane.
10 powder are obtained (compound A3).
MS (ES-) m/z = 198

ly NMR (DMSO, 400 Miz)

t
(
(
1
a

1.3 ppm {(6H, d); 3.5 ppm {(1H, m); 13.9 ppm (2H, m)
Step 4:

15 A mixture of 4.25 g of compound A3 (0.021 mol), 24 ml
of ethanol and 2.3 ml of concentrated H,S0, in a round-
bottomed £lask is refluxed for 4.5 h. The reaction medium
is evaporated and then taken up in CH,Cl, and washed with
water; after drying over MgS0,, the organic phase is

20 filtered and then concentrated to give 4 g (83%) of powder
(compound A4).

MS (ES+), m/z = 228
Rf (CHCl./MeOH 95/5) = 0.52
Step 5:

25 Method M5 is used. 2.77 g (0.02 mol) of K;CO; are added
under a stream of nitrogen to a solution of 4 g (0.02 mol)
of compound A4 in 40 ml of anhydrous DMF,m_followed by
addition of 1.76 ml (0.022 mol) of iodoethane. The reaction
medium is heated at 60°C for 16.5 h. After filtering off

30 the precipitate, the filtrate is taken up in diethylether
(100 ml) and this organic phase is washed with water, dried
over MgSOs, filtered and then concentrated to give 4 g of

an oily compound.
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The reaction nediumis heated at 60C overnight. The reaction nmediumis
extracted with diethyl ether, and the extracts are dried over NaZSO?l5 JUL 2004
filtered and then concentrated to give 3.6 g of an oily conpound. 10 This
crude product is purified by flash using the following elution gradient:
fromCH2C12 to 98/ 2 CH2Cl12/ acetone. The oily product thus obtained is
crystallized fromdiethyl ether to give 0.2 g (7% of a yell ow powder

(conpound (skes smhede Bypduct5iNBpaESE)ednby ﬂ@@h ﬂhmt(qymhmoo M—IZ)
1.4 ppm (3H,

7.4 pprﬁr{’ﬁ—ic‘%mﬂ ﬁb?& éHuSH'Pg télep%m&@aw t8‘°§l ﬁﬁ“{n’ﬁﬁg i) 20 ;
EXANPLEfl;bnE] (55 eI T, I N Qaaeoheaylgol/z% Tefiz¢ }ﬁWYEQZ%ﬁ@(‘l

3--el azepl n-3 - carboxyl ate = et hyI car boxyl at e; = et hyl;
= plevpd )g 576k epf 5a ?@lbo(JQdJ.Mbg)mpbuddeAEyl
3, 5- yrazoledic rb xyl%} (copmercial) are reacted with 8.3 m (1,0,3
nmol i o % er t ﬁl‘\‘/@%ﬁ 4 g (95% of a pyrazole 0O (see Schene 3)
30Rf (95/51 3—9 y M5 (ES+), miz = 240.8 1H NMR (CDCL13, 400
, 67 7. 5ppm(1H &) " 4.8 ppm (2H, ) ; 1.4 ppm (3H, t) ; 1.3 ppm
(6H m 4.234 Apg)qom((GEﬁ, dm,, Btéﬁ) n@m (3H, t); 1.45 ppm (3H, t};

3.45 ppm (1H, m); 4.2 ppm (2H, q}; 4.45 ppm (2H, q)

Step 6:
10 2.92 g (0.011 mol) of compound A5 (see scheme 1) are

introduced into 15 ml of methanol in a round-bottomed
flask, followed by addition of a solution of 0.68 g
(0.0165 mol) of sodium hydroxide in 15 wl of water. The
mixture is stirred at RT for 3 h. After evaporating off the
15 methanol, the residue is taken up in CHCl,, an identical
volume of water is added and the resulting mixture is then
acidified (with stirring) with concentrated (36%) HCL.
After separation of the phases by settling, the organic
phase is dried over Na,SO, and concentrated to give 2.3 g of
20 a white powder (92%) (compound A}.
MS (ES-), m/z = 226
'H NMR (DMSO, 400 MHz),
1.2 ppm (6H, d)}; 1.35 ppm (3H, t); 3.35 ppm f{1H, m);
4.15 ppm (2H,q)

25 Step 7:
Method M8 is used. 1 g (4 mmol} of compound A (see scheme

1) is dissolved in a mixture of 25.7 ml of TI—IF and 1.4 ml
of DMF, followed by addition, under n:.trogen, of 0.51 g
(4 mmol) of N-hydroxysuccinimide. The reaction medium is
30 cooled to 0°C so as to add portionwise 0.91 g (4 mmol) of
dicyclohexylcarbodiimide. The mixture is stirred overnight
at RT. The precipitate formed is filtered off and the
filtrate is evaporated to dryness. The residue is taken up
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21 g (87 mml) of pyrazole O (see scheme 3) are reacted, 5 under cold
condltlons in 100 M of water and 160 ml of THE wth a solution of5§Uéimﬁ
(96 mmol) of sodi um hydroxide pellets in 100 m of water. After warmng to
room tenperature, the reaction mxture is stirred for 2 hours. The

m xture is then extracted with diethyl ether. The 10 aqueous phase is
acidified with 36% HCl down to pH = 2 and then extracted with

di chl orighel®aft. oftheCEBani @ pifase (4 maqalbd%ve%—aws@pwlﬂmmmered

(301 20 PRt g 1Y agtics FhdeP s Slod P OLRS reldRRGH MR 4o

I\/HZ) Sl -Shdlgpntd 1d:+°cm o 314mmprm(ﬁﬂrlo1$) pf4 63 cpbipladting)is 4t13énppm (2H,
;1. 4 pn1(3H t) pm (3H, é Step 3: 20 Accordlgg to M3, g (28.
mml) h(%eéll@f@h@r@e 3 & érrééctea wW¥h fory gh(84T1hﬁ5rDI) of

Copir L dais Jgawsnag,hggm%g% | 980l Bl L Luangacet g aphyar de

and chloro orm 1o give conpoun €e 25 Rf

( 80/ 20 LHtAGEatiMOHwWE th 3%idEQdbmetha®he, Miabhbhg, wWith= WabeB Xd:hd\ll\/R
(DVSO, 400 M), 4.55 ppm (2H Q) ; 4.3 ppm (2H @) ; 1.4 ppm t) : 1.3
ppm  ( SRying 39V9trepN?-2 Qecortdieng OrgaRa c SPBa(S?l ¥8 mRYIPOrate o"tFP\d Q (see

e it S 1o et R e i S0 A o
mz = 372 &S (ES+), m/z = 345

10 'H NMR (CDCl;, 400MHZ),

1.35 ppm (6H, d); 1.5 ppm {(3H, g); 3.55 ppm (1H, m);
4.3 ppm (2H, q); 5 ppm (2H, d); 7.5 ppm {2H, t); 7.65 ppm
(1, d); 7.7 ppm (1H, m); 8 ppm (2H, d4).

Step 8:

15 Method M1l is used. 1.3 g (3.7 mmol) of compound C
{see scheme 1) are introduced into a mixture of 30 ml of
ethanol and 7 ml of water in a round-bottomed f£flask,
followed by addition of 2.2 g (3.9 mmol) of iron and 0.5 ml
of conc. (36%) HCl. The reaction medium is refluxed for 1 h

20 15 min. The iron is removed by filtration. The filtrated is
concentrated to dryness and the residue is taken up in
CH;Cl, and washed with twice 70 ml of water and then with
saturated NaCl solution; the organic phase 1is dried over
Na,S0,, filterad and concentrated to give an amorphous red

25 powder {m = 0.9 g).

This crude product is purified by flash chromatography
using the following elution gradient: 98/2 CHgC_!ﬂl__g/acetone to
90/10 CHzCl./acetone. )

The red powder obtained after evaporation is taken up

30 in the minimum amount of diethyl ether and then filtered.
After drying, 0.35 g (32%) of a beige powder (compound D)
is isolated.

MS (ES+), m/z = 297
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| H NMR (CDC13, 400 MHz) , 7. 9 ppm
(2H, m ; 4.9 ppm (2H, d) ; 4.3-4.
1.35 ppm (3H, t) Step 8; According ML1, 1 g (2.7 mml) of conpound R
(see schene 3) is refluxed with O. 5.4 mol) of iron and 0.27 m of
36% HCL in a m xture of ethanol and water to give 0.1 g 10 (12% of the
expected conpound D (see Schene 3). Rf (50/50 cycl ohexane/ EtQAc) = 0.19 SM
(ES"), mz @.327 4 HIWNRACDA 3, 400 MHz) , 8.55 ppm (1H m ; 8 .05 ppm
(2H, rr);755 m (3H 15 4.55 ppm (2H, q) : 4 .3 ppm (2H, Q ; 41
ppm (2H, d) H é’-ﬁplearﬁﬁ MHZ) 4 3 ppm(3H t) 20 EXAMPLE 6

1- Et hyl - y ny | [ O- Zo 4my3: - el

4] di azepi n-i '19%%% &%ﬁ Id)’ Feg%b hﬁ] h&l)d jzﬁs ngydplﬁ-fen;rll) Step 7:
Accor digng tpgmiVB, (QHS d)¢2. amﬁ)lgprmf Zzﬁt,hyll) 5 neét 2yl pgm  (1H, m);

ni tro-2H pyrazol e- 3-carboxylic ac (see J. Med. Chem, 16, 25 1973,

1348- 13545 PR0sH 33 708 655790 |I§>f9e4%! ith 0.5 g of

2-am no-4' - - met hoxyacet ophenone hydrochloride to give 0.78 g (90% of an
am de of type C (see Schene 1) . mp.: 151C Analysis cal cul ated for
Cl6H18EBxaMPRE @ 55.49; H, 5.24; N, 16.11; 0, 23.10 found: C, 55.45; H

5.44; N_16.99.,0 229 g eglp%eny% 6, 7-dihydro-1H-pyrazolo (4, 3-

(3H m ; 7.55 ppm (1H n) ; 7.45

5 ppm (4H 1 ;L. 45 ppm (3H 1) 5 J8L 10
to
39

el [1,4]diazepin-8-thione
10 (Rl = isopropyl; R2 = ethyl; R3 = phenyl)
Step 9: .
0.2 g (0.67 mmol) of compound D {see scheme 1) is dissolved
in 7 ml of toluene over sieves, and 0.54 g (1.34 mmol) of
Lawesson’s reagent is added, under nitrogen. The mixture is
15 refluxed for 16.5 h. The reaction medium is cooled to RT;
2 mi of 5% HCI are then added, followed by 25 ml of
methanol and 25 ml of cyclochexane, the mixture is stirred,
the precipitate is then filtered off and the two phases are
allowed to separate by settling. The methanol phase is
20 evaporated. The residue is taken up in ethyl acetate and
washed with water; the organic phase is dried over NaaSO.,
filtered and evaporated.
The crude product is purified by flash chromatography
(80/20 cyclohexane/ethyl acetate). After evaporation,
25 0.15 g (75%) of a yellow powder (compound E) is obtained.
MS (ES+), m/z = 313
m.p. = 164°C
1 NMR (CDCls;, 400 MHz),
1.4 ppm (64, d); 1.5 ppm (3H, t); 3.3 ppm (1E, w);

30 4.2 ppm (2H, m); 4.8 ppm {(2H, ¢); 7.45 ppm (3H, m}; 8 ppm
(2, d4); 8.3 ppm (1H, m)

EXAMPLE 3
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-5JUL2004 According to ML1, 0.6 g (1.73 mmol ) of the am de C (see sc?erre
1) is refluxed with 1.04 g of iron and 0.173 nml of 36% HClL in an -9 JUL 2004
et hanol /water m xture to give 0.35 g (709) of the expected product D (see
schene 1). 5 mp.: 178C M5 (ES+) , mlz = 299 |1l NWMR (CDC13i 400 MHz) , 7.8
ppm (2H, d) ; 6.9 ppm (2H, d) ; 6.0 ppm (1H t) ; 4.5 ppm (2H, q) ; 4.2
ppm (2H, d) ; 3.8 ppm(3H, s) ; 2.4 ppm(3H, s) ; 10 1.45 ppm (3H, t)
EXAMPLE -Bthy 1(-2—-Brsompieriy 9 - plewy hyé ; 3-dehpgito6 L H7 pgirhydio 1453 -pyr azol o[ 4

, 3 - el[l, 4]diazepin- 8 -one 15 (R = nmethyl; R2 = ethyl; R3 = ‘
4-brow@dﬁénﬁﬁﬂla§%gl%8'ﬁéé&%¢@%%a%§eo.5 g (2.5 mol) of

2- et hyl - MpLRV 4o i L oy 2 Z -3- | ic acid is reacted with

0.51 g (Rg'f 2-%#1"9%)- ﬁ'br%noaclzéet?yo%%eﬁ%%e hgﬁaéggmori de to give 20 0.57 g
(60% ofemn i@ de of type C (see Schene 1). mp.: 184C, 1H NMR (CDC13, 400
MHz), 8.0 ppm (1H, .s) ;. 7.8 ppm(2H, d) ; 7.6 ppm (2H. d)_; ' 9, ppm (2H,
s) 5 4?\@%%1(1%, 59 ; ME pph-E3HT s) (,5-§.55m5'9ﬁ1)(3rf?ft) 12%'512@1 Si s _

cal cul £ ok 1C NAOY G5 fA53.59- : Q.22; N, 14.18; 0,
16. 19 @%%Sﬁfg’%é %?hfﬁ}lu 3, %fkﬁg??glﬁ%%%%?oﬁﬁi? 0, 16.22 Step 8 30
Accor digld 1t, & 1 Mihzehidik® -¢Hibrmie mantd akacliedanivdehC 0s&é8 gschEneSAy is ref
| uxed with 0.721_9g.qf iron a 0.12 f . 36% HC1 i n an _ethangl / water

m xt ur@qd&u& vléy%ﬂgﬁgeg %O%Egpxlng for 3.'11, and' 0.4'1 ml /JE

methyl iodide is then added at room temperature. The

10 mixture is refluxed for 2 h to give 1.53 g (80%) of the

expected methylsulphanyl of type G (see Scheme 1).
m.p. = 98°C
MS (ES+), m/z = 327
'H NMR (DMSO, 400 MHz),

15 8.1 ppm (2H, d); 7.4 ppm (3H, m); 4.4 ppm (4H, m); 3.2 ppm
(1H, m); 2.4 ppm (3H, s); 1.4 ppm (3H, t}; 1.3 ppm (6H, m)
Step 11:

0.5 {1.53 mmol) of the methylsulphanyl G is reacted with
0.12 g (2 eg.) of cyanamide to give 0.396 g (81%) of the
20 expected product of type F (see Scheme 1).
m.p. = 222°C
MS (ES+), m/z = 321
'H NMR (DMSO, 400 MHz),
9.4 ppm (1H, 1s); 8 ppm {(2H, m); 7.4 ppm (3H, m); 4.3 ppm

25 (2H, g); 4.1 ppm (2H, 1s8); 3.1 ppm (1H, w); 1.3 ppm

(3H, t); 1.2 ppm (6H, d)

EXAMPLE 4

1-Ethyl-3,5-diphenyl-6,7~-dihydro~-1lH-pyrazolo(4,3-
30 e]ll,4)diazepin-8-one,

{(R1 = phenyl; R2 = ethyl; R3 = phenyl)

Step 15:

65



t he expected product D (see Schene 1). 70 - 5 Jul 2004 mp.: 223C M5 _(ES}
, mz = 348 1H NWVR (CDC13r 400 MHz),

6.2 ppm (1H, s) ; 4.5 ppm 5 (2H, q) ; 4.0 ppm(2H, s) ; 2.3 ppm (3H,

1.4 ppm(3H, t) EXAMPLE 8

7.8 ppm (2H, d) ; 7.5 pm(2H - @)JUL

s)

2>00ﬁ

i - Et hyl - 3- et hyl - 5- napht h- 2-yI - 6 7 di hydro IH-pyrazoI o[4,3- e][1,

4] di azepin- 8 -one 10 (Rl = net = et hyl; ahthXI) St%p 7:
Accor di ¥y 1o 9\/8(001545““31( 2°§SCﬁﬁ§P}m§f Kp. (éleﬁyls r?;}

4-nitr tq_gg%; S Lea am no,

-1- naph %ﬂc}fl anone y rocéh or gt%o gl V?Cﬁ%@&mogcg%‘gorﬁe@ ?ia%¥c an anide
of typef&l:(@mi Sﬁlheaédihzloﬁf off5/ab sq&nitulmxaﬁia/ﬁﬂo;} (:00225 le—I) NYR (CDC13|
400 MHz) m (| H, 1;) 0 ppm m ( 2H

(2H, q)sochzﬂ@ faﬁﬁw%de 1f05“ﬂpt‘ﬁf% z"éiestf@pg*gur% ) a%Hr mml)
of '

36% Cl |n an

(CDhd 3i

6.4 ppra | HiVE) 264759'pp 'fgé °§) a ?ezﬁnpeg’aeﬁ-’d?wﬁpa“ﬁgnﬂ](

400 . MHz)

1.45 pomydtd 1. 71

10

15

20

25

30

MS (ES+), m/z = 203.9

'H NMR (DMSO, 400 MHz)
4.7 ppm {(2H, m); 7.2 ppm (1H, m); 7.3 ppm (2H, t}; 7.75 ppm
(2H, 4d); 12.2 ppm (1H, m)
Step 16:
1.5 g (8.7 mmol) of 2-amincacetophenone hydrochloride are
dissolved in a mixture of 50 ml of THF and 10 ml of DMF,
followed by addition of 1.22 ml (8.7 mmol) of
triethylamine, 1.34 g (8.7 mmol) of 1l-hydroxybenzotriazole
hydrate and then 1.77 ¢ (8.7 mmol) of compound L (see
scheme 2) and finally 1.37 g (8.7 mmol) of 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide. The mixture 1is
heated at 60°C for 24 h. The precipitate formed is filtered
off and the filtrate is taken up in water. After extraction
with ethyl acetate, the extracts are washed with wdter and
dried over Na,S0,. The organic phase 1is evaporated to
dryness to give 1.8 g of an orange powder. This crude
product is purified by f£flazh using the following elution
gradient: from CH,Cl; to 95/5 CHCl:/methanocl t:c_J_ give 0.45 g
(16%) of a beige powder (compound M, see scheme2).

MS {(ES+), m/z = 303

'H NMR (DMSO, 400 MHz)
4.15 ppm (2H, m); 7.3-7.55 ppm (6H, m); 8-8.1 ppm (4H, m);
8.3 ppm (1H, m); 14 ppm (1H, m)
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EXAMPLE 9 5-(3-Chl orothien-2-yl)-1-ethyl-3-nethyl -6, 7-di hydro-| H
pyrazolo[4 , 3 -e][1, 4l1diazepin- 8 -one (Rl = nethyl; R2 = ethyl: R333JUL 2004
chlorothienyl) 5 Step 7: According to MB, 0.235 g (1.18 nnol) of

2-ethyl -5-nmethyl -4- nitro-2H pyrazol e- 3-carboxylic acid is reacted with

0.5 g of 2-amno-I-(3-chlorothien-2-yl)ethanone hydrochloride to give

0.32 g (7699 of an am de of type C (see Schene 1) in 10 which RI, R2 and
R3 are &t ah':ned in thi s exanpl e. Rf (5/5 cycl ohexane/ EtOAc) = 0.53 'H
NVR ( VHz) pm (1H, (1H, d) 71 ppm (1H, d)

. 5.0 ﬁﬂﬁoq@mg 430 Mi 45 %gng(iﬂ 9q)nmoii @fpagp@smr%)addgds BBASE3H, 1)

1) is Perlhn Enid st b on arieDIolToR L Boif ikl ho8E ST

et hanoldgicRindT M Ur fsd& gécyteerﬁelaﬁ Gid 5090 mDf é@e 8+6dsProdiict D (see
Scheme 1). 20 mp.: 213C M5 (ES"')", mz = 309 '"H NVR (CDC13r 400" MHz)

7. 45ppiolligwed) by idigrhqrHpEd)P 716 ml phin  1Wrol) of4. SedpebhateH, q) -
4.3 H, 3H, 1,45 3 25 EXA Met hyl  3-
(1- ef E&h(es ﬁ&%ﬁl% oi‘gergl( 17‘; gle?%‘?c?aﬁ%gog& ‘Jg}r a‘i‘é‘f’ﬁni’%ﬁk3 et"f1, Z]

di azeph:@a@txd.bh Phesansatis (Bkeraweedyl Witk di 1, &Bherietdhd enepanoate)
30 Step 7: According to MB, 0.44 g (2.21 mml) 2 -ethyf -5 -net hyl -

4-ni t r 6XEMASESaz OREE3- cAEBERY| ieveri d NasSPeact éfd-l\ﬁetrr‘?-d and then
concentrated to give 3.6 g of an oily compound.

10 This crude product is purified by flash using the following
elution gradient: from CH;Cl; to 98/2 CH;Cl,/acetone. The
oily product thus obtained is crystallized from diethyl
ether to give 0.2 g (7%) of a yellow powder (compound (see
gscheme 2)) .

15 MS (ES+), m/z = 331

'H NMR (DMSO, 400 MHZ)
1.4 ppm (3H, t); 4.1 ppm (2H, m); 4.5 ppm (2H, q); 7.3 ppm
(1€, m); 7.4 ppm (2H, m); 7.5 ppm (3H, m); 8 ppm (4H, m};
8.5 ppm (1H, m}

20
EXAMPLE 5
Ethyl l-ethyl-8-oxo-5-phenyl-1,6,7,8- tetrahydropyrazolo—
{4,3-e] [1,4]diazepin-3-carboxylate
{(R1 = ethyl carboxylate; R2 = ethyl; R3 = phenyl)

25 Step 5:

20 g {94 mmol} of diethyl 3,5-pyrazoledicarboxylate
(commercial) are reacted with 8.3 ml (103 mmol) of
iodoethane to give 21.4 g {(95%) of a pyrazole QO (see Scheme
3)
30 Rf (95/5 CH;Cl,/MeOH) = 0.70
MS (ES+), m/z = 240.8
"H NMR (CDCl,, 400 MHz),
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0.41 g (1 eqg.) of methyl 5-am no-4-oxopentanoate 72 hydrochloride to give
0.63 g (87% of an am de of type C (see schene 1). Rf (95/5 ~ 5 JUL 2004
CH2C12/ met hanol) = 0.48 1H NWR (CDC13, 4 0 O MHz), 5 7.7 ppm (1H m; 4.4
ppm (3H, s); 2.85 ppm (2H, (3H, s) ; 1.5 ppm(3H, t) Step 8. According
to M1, (2H d) ; 4.3 ppm(2H, q) ; 3.7 dd); 2.7 ppm(2H, dd); 2.5 ppm PPm
0.6 g (1.83 mmol) of the amde C (see 10 schene 1) is refluxed with 1.1 g

of iror7 &6 mer8 MH,0fs)36%4HEL piom af2E: halel / faRer4néxppme {4HgiTe: 0. 42 ¢

(83% aof fhe ex ted, product D e scheme 1). mp.: 68C 1H NWR (CDC13,
400 M—Iz])‘,él@r%.gf%’pnﬂgl-l?'#)?g’%. %%wfm, q); 3.8 ppm (3H, s); 3.55 PPm
(2H, d)gpe - BP. PPM (2H, t) , 2.7 ppm (2H, t) , 2.2 ppm (3H, s) ; 1.45 ppm

(3H, t) 11 20 5- (4-Chlorophenyl) -1-ethyl-3-nethyl-6,
7-di hy@b-d~§87pymaidl opfl pysazodp[ D 4{papasmgheme 83pnare reacted,

5 under cold conditions, in 100 ml of water and 160 ml of THF
with a solution of 3.84 g (96 mmol) of sodium hydroxide
pellets in 100 ml of water. After warming to room
temperature, the reaction mixture is stirred for 2 hours.
The mixture is then extracted with diethyl ether. The

10 agueous phase is acidified with 36% HCl down to pH = 2 and
then extracted with dichloromethane. The organic phase is
dried over Na;S0, and then filtered and concentrated to give
13.5 g (73%) of compound P(see scheme 3).

REf (80/20 CH;Cl;/MeOH) = 0.55
15 MS (ES+), m/z = 212.8
' NMR (CDCl;, 400 MHz),
9.1-9.5 ppm (1H, m); 7.4 ppm (1H, s); 4.65 ppm (2H, q);
4.35 ppm (2H, qQ)}; 1.4 ppm (3H, £); 1.3 ppm (3H, t)
Step 3:

20 According toc M3, 6 g (28 mmol) of compound P (see scheme 3)
are reacted with 19.75 g (84 mmol) of copper nitrate
hemipentahydrate in a mixture of trifluorocacetic anhydride
and chloroform, to give 6.9 g (95%) of cowpound Q (see
scheme 3).

25 REf (80/20 CH Cl,/MeCH + 0.3% HCOOH)} = 0.48
MS (ES7), m/z = 255.8
' NMR (DMSO, 400 MHz), .

4.55 ppm {2H, qg); 4.3 ppm (2H, g); 1.4 ppm (3&, t); 1.3 ppm
(3H,t)

30 Step 7:

According to M8, 3 g (11.7 mmol) of compound Q (see scheme
3) are reacted with 2 g (11.7 mmol) of 2-aminoacetophenone

hydrochloride to give 4.38 g of compound R (see Scheme 3).
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R = nmethyl; R2 = ethyl; R3 = 4-chlorophenyl Step 7: According to MB, 0.5
g (2.5 mol) of 2-ethyl-5-nethyl- 25 4-nitro-2H pyrazol e- 3- car boxyl i"c) ddi &
is reacted with 0.517 g (1 eq.) of 2-am no-4'-chl oroacetophenone hydro-
chloride to give 0.5 g (57% of an am de of type C (see schene 1) in which
Ri, R and R3 are as defined in this exanmple. Rf (5/5 cycl ohexane/ Et CAc) =
0.55 30 1H NWR (CDC13, 4 0 O MHz), 8. O ppm (3H, d) ; 7.5 ppm (2H, d) ;
4.95 ppm (2h4g d)Es+) 4. @mpzpenet2t8 q) ; 2.5 ppm (31-1, s) ; 1.5 ppm (3H, t)
Step 8: 73 According to M1, 0.45 g (1.28 nmol) of the am de C (see schene
1) is refl ux&dlN& h(%@.cﬂﬁzg‘*@p MH3M .and 0.128 M of 36% HC1 in an

et hanol ter 'm e _1o giye=PQ. g (/739 f. the,ex t ed odgict D (see
Schene "/1'\)? P p@%lgg'ws ?E%%ﬁ,gmm 2(7%6@ 1H Z g(%%@ls,(%(&)b wf&), 7.9
ppm (26 . gllppm 7. @WpprdX 2H 4 -4 .5 ppimn (1441, tg) ; 4 SAPpopm(263HA)E) 7 4.1 ppm
(2H,_d) ; 2.4 ppméSH, s) ; 1.45 ppm (3H, t) 10 EXAMPLE 12
5- (£ Adi idptRaW | §3H, ekhyl - 3- net hyl - 6, 7-di hydro- | H pyrazol o- [4, 3-e][1, .
4] di azepin-8 one (R = nmethyl; R2 = ethyl; R3 = 4-am nophenyl) 15 Step 7:
Accord%, 0.5 g (2.5 nmmol ) of 2-ethyl-5-nethyl-
4-ni tr xcddrimy ote- Nicar hoxy | {Z. acindol 3 vEactegounth R O(ded gclidmeq. ) of
2-am no-4' - ni trgacet gphenone _hydr.ochl ori qs ta %I ve 0.4&—3 (:9 é_'}%On?@ oé an
ami de &) t:fﬁ)er@luxed with 0.3 g (5.4 mmo of iron an . o
36% HCl in a mixture of ethanocl and water to give 0.1 g
10 (12%) of the expected compound D (see Scheme 3).
Rf (50/50 cyclohexane/EtOAc) = 0.19
sM (ES*), m/z = 327
'H NMR (CDC1,;, 400 MHz),
8.55 pom (1H, m); 8.05 ppm (2H, m); 7.55 ppm (3H, m);
15 4.55 ppm (2H, q); 4.3 ppm (2H, q); 4.1 ppm (2H, d)}; 1.4 ppm

(3H, t}; 1.3 ppm (3H, t)

EXAMPLE 6
1-Ethyl-5- (4-methoxyphenyl) -3-methyl-6,7-dihydro-1H-
20 pyrazolo[4,3-e][1,4]diazepin-8-one
(R1 = methyl; R2 = ethyl; R3 = 4-methoxyphenyl)
Step 7:
According to M8, 0.5 g (2.5 mmol) of 2-ethyl-5-meéthyl-4-
nitro-2H-pyrazole-3-carboxylic acid (see J. Med. Chem., 16,
25 1973, 1346-1354 or USP 3 700 657) is reacted with 0.5 g of
2-amino-4’' -methoxyacetophenone hydrochloride to give 0.78 g
{90%) of an amide of type C (see Scheme 1).
m.p.: 151°C

Analysis calculated for CisHisNiOs

30 C, 55.49; H, 5.24; N, 16.11i; O, 23.10
found: C, 55.45; H, 5.44; N, 15.09; 0O, 22.9
Step 8:
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20 (see schene I). Rf (EtOAc) = 0.9 1H NMR (CDC 3, 400 MHz), 8.4 ppm llé_tHZ
d ; 82 ppm(2H, d) ; 80 ppm(1H m ; '5 0 ppm (2H d) ; 4.4 pp ? 004
q) ; 2.5 ppm(3H s) ; 1.5 ppm(3H, t) 25 Step 8: According to M1, 0.38 g
(1.05 mol ) of the amde C (see schenme 1) is refluxed with 0.63 g of iron

and 0.105 m of 36%HCL in an ethanol/water m xture to give 0.12 g (40%

of the expected product D (see schene 1). 30 mp.: 212C M5 (ES-") , mz =

284 1H AW@MOtdOMNHz)O 8498 QL pfEnngued, ) t)Df vhe mmadeHC dYsee6. 6 ppm

(2H, d) H, m 3 ppm
(3H, s)SChﬁmQSRgprﬁ% fi%‘xgd FIB'LE % f CEI%% fren Pg&f cfjcz)‘LrI_'go?’pﬁr?élny j? X
- 3- met hzls%ﬁaci th)ﬂr %thlalfkowa%@ Q{l&t,ur% tdeldlha Hldimzgp(ned) -epe (RL =
met hyl ; R2 hyl; R3 = Iuorophen Step 7: 10 According to M8, 0.1 g
(0.53 nhhe)enpegtedhyroguﬁﬁt ﬁ)yl seg Sﬁ’é@ﬁ@- 12H pyrazol e -3 -carboxylic acid
S rgact ed W|th 0. Jl_ g of 2-am no-4'-fluoroacetophenone hydrochloride to
give” 0.17 (36% 3 Sn am de of type C (see schene 1). Rf (5/5
cycl ohexane/ﬁgO@gy)— Onf® = 159¢H NVR (CDC13, 400 MHz), 8.0 ppm (2H, m ;
7.9 ppm (1H, ; 7.15 pm ( 2H, ; 4.95 ppm (2H, d) ; 4.3 ppm (2H, Qq)
2.5 ppm (3H, E)NMB: 5@6&1 (8™ rtIE)TZ ep B
7.8 ppm (2H, d); 6.9 ppm (2H, d); 6.0 ppm (1H, t); 4.5 ppm
(2H, q); 4.2 ppm (2H, d); 3.8 ppm (3H, s); 2.4 ppm (3H, 8);

10 1.45 ppm (3H, t}

EXAMPLE 7
5- (4-Bromophenyl) -1-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-€][l,4]diazepin-8-one
15 (R1 = methyl; R2 = ethyl; R3 = 4-bromophenyl)
Step 7:
According to M8, 0.5 g (2.5 mmol) of 2-ethyl-S-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid is reacted with 0.51 g
of 2-amino-4'-bromoacetophenone hydrochloride to give
20 0.57 g (60%) of an amide of type C (see Scheme 1).
m.p.: 184°C;
1 NMR (CDCl,, 400 MHz),
8.0 ppm (1H, s); 7.8 ppm (2H, d); 7.6 ppm (2H, d}; 4.2 ppm
(28, 8); 4.3 ppm (2H, q); 2.5 ppm (3H, 8); 1.5 ppm {(3H, t}

25 Analysis calculated for CisHisBrN.Oq
C, 45.59; H, 3.83; Br, 20.22; N, 14.18; O, 16.18
found: ¢, 45.42; H, 3.74; Br, 19.99; N, 14.11; O,
16.22 )
Step 8:

30 According to Mli, 0.475 g (1.2 mmol) of the amide C (see
scheme 1) is refluxed with 0.721 g of iron and 0.12 ml of
36% HCl in an ethancl/water mixture to give 0.25 g (60%) of

the expected product D (see Scheme 1).
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20 According to M1, 0.16 g (0.48 mml) of the am de C (see schene _l%vel'pé 00
refluxed with 0.287 g of iron and 0.048 mM of 36% HCL in an et hanol/ ?
m xture to give 0.08 g of the expected product D (see schene 1). mp.:

174C 25 M5 (ES*), mlz = 287 IH NWR (CDC13, 400 b0z) , 8.0 ppm (2H, m ;

7.15 ppm (2H, m , 6.7 ppm (1H, _t) ; 4.5 ppm(2H, q) ; 4.1 ppm (2H, d) ;
2.4 ppm (3H, s) ; 1.5 ppm (3H, t) 30 EXAMPLE 14 5- (3-Bronophenyl)

-1 - et hyl - 3- methyt -B237Cdi hydro--1 M pyrazolo- [4, 3 - el[1, 4ldiazepin- 8

-one (Rl = hyl.+\R2 = ethy] -~ R3 = 3-bronophenyl) 75 Step 7: According to
MB, 0.08 g ( .4Y¢1$rc)l') “Ufzziéqfﬁll-S-rrethyl- 4-nitro R

- 2H pyrazol eg3 e/ b@pdi,c aepdmuz)reacted with 0.1 g (1 eq.) of
2-am no- 3" - bronoacet ophenone hydrochloride to 5 give 0.16 g (1009 of an
am de of. 8 ypemC(2Beeddchdms Ippm RE2E 08A0: CéR2 PPReGH = ®) 294 PHPRIUR

a2 Ra e 1. Bopdy DO (afh 831 odm TBRYA R peal G AL M

10 1.5 ppm (3H, t) Step 8: According to M1, 0.16 g (0.4 mml) of the am de
Cis refluxed with 0.24 g of iron and 0.04 m of 36% HCl in an
et hano BEXAMBLE 8 xt ure to give 0.06 g (43% of the expected 15 product D
(see SC{]—eErT’EI)l?l-B -methyl-5-naphth-2-yl-6,7-dihydro-1H-pyrazolo[4,3-
e][i1,4]diazepin-8-one
10 (Rl = methyl; R2 = ethyl; R3 = naphthyl)
Step 7:
According to M8, 0.45 g (2.25 mmol) of 2-ethyl-5-methyl-
4-nitro-2H-pyrazole-3-carboxylic acid is reacted with 0.5 g
of 2-amino-l-naphth-2-yl-ethanone hydrochloride to give
15 0.588 g (75%) of an amide of type C (see Scheme 1).
RE (5/5 cyclohexane/EtOAc) = 0.25
'H NMR (CDCL;, 400 MHz),
8.6 ppm (1H, t); 8.0 ppm (7H, m); 5.15 ppm (2K, d};
4.4 ppm (2H, q); 2.6 ppm (3H, s); 1.5 ppm (3H, t)
20 Step 8:
0.58 g {1.58 mmol) of amide C (see scheme 1) is refluxed
with 0.948 g of iron and 0.158 mI of 36% HCL in an
ethanol/water mixture to give 0.32 g (79%) of the expected
product D (see Scheme 1).
25 m.p.: 193°C
MS (ES*), m/z = 319
'H NMR (CDCl;, 400 MHzZ), -
8.2 ppm (2H, m); 7.8 ppm (3%, m); 7.5 ppm (2H, m), 6.4 ppm
(14, t); 4.5 ppm (2H, g); 4.2 ppm (2H, d); 2.4 ppm (3H, s);
30 1.45 ppm (3H, t)
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mp.: 173C M8 (ES+), mz = 348 1H NMR (CDC13, 400 MHz) , 8.1 ppm (1H,

7.9 ppm (1H, m, 7.6 ppm(1H, m), 7.4 ppm 20 (1H 1), 7.25 ppm (1H, %ghl?mﬁ
6.3 ppm (1H, t); 4.6 ppm (2H q) ; 4 .1 ppm(2H, d) ; 2. 4 ppm (3H, s) ;
1.5 ppm (3H, t) ALE 15 3-|\/Ethy|-5-pheny|-|-propy|-6, 7-di hydro-1 H pyrazol o
25 [4 3-e][1, 4]diazepin-8-one (R = nethyl; R2 propyl; R3 = phenyl)
Step 7: According to MB, 0.37 g (1.6 nmml) of 5 rrethyl -4 -nitro-

2- propmlp%/r zol e- 3- carboxyllc acid is reacted with 30 0.28 g (1.6 mmol)

?fypi?; 5B S B 10 P sk Py -8Rl B0t oo

_ ) BLEe1H, t) ; 7.65 ppm (1H, m ; 7.55
ppm (ZIQ%%%OIQ%Q g Eﬂi‘(,é1§%1%§;p§§ 55 ppm (2H, t) ; 2. 55 ppm(3H, s) ; 1.9
ppm ( 2HRIM= ,me(l:l'ﬁ,rlp;prnz(&l-lettﬁyﬂ €Rp3 8= ShlorotHiegylo M1, 0.138 g (0.42
rrrmlfg of the amde C (see schene 1) is refluxed with 0.28 g of iron and
0.0

. mSEER _7¥6% HC1 in an et hanol / wat er mxture to give 0.072 g (61% of
the ex tmd ( e B mF ). ol HC gﬁgtﬁ 1 £z = 283
zH NMJ¥§§§¥E? 3%9M£% §e§3% % n1(% d) 7.55 Sﬁﬂﬁﬁﬁ Y6 65 ppm

(1R, t)hitro-2H-pyrazole-3-carboxylic acid is reacted w:.th 0. 5 g
of 2-amino-1-(3-chlorothien-2-yl)ethanone hydrochloride to
give 0.32 g (76%) of an amide of type C (see Scheme 1) in

10 which R1, R2 and R3 are as defined in this example.
Rf (5/5 cyclohexane/EtOAc) = 0.53
H NMR (CDCl,, 400 MHz),
7.9 ppm (1H, m); 7.7 ppm (1H, d); 7.1 ppm (1H, d); 5.0 ppm
(24, d); 4.45 ppm (2H, q); 2.6 ppm (3H, s); 1.5 ppm (3H, t)
15 Step 8: |
According to M1ll, 0.31 g (0.87 mmol) of the amide C (see
scheme 1) is refluxed with 0.52 g of iron and 0.087 ml of
36% HCl in an ethanol/water mixture to give 0.135 g (50%)
of the expected product D (see Scheme 1).
20 m.p.: 213°C
MS (ES"), w/z = 309
'H NMR (CDCl;, 400 MHz),
7.4 ppm (1H, d); 6.9 ppm (1H, d); 6.1 ppm (1H, t); 4.55 ppm
(2H, q); 4.3 ppm (2H, d); 2.4 ppm (3H, s); 1.45 ppm (3H, t)
25
EXAMPLE 10
Methyl 3- (1-ethyl-3-methyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[4,3-e] [1,4]diazepin-5-yl)propanoate )
(R1 = methyl; R2 = ethyl; R3 = methyl propancate)
30 Step 7:
Bccording to M8, 0.44 g (2.21 mmol) of 2-ethyl-5-methyl-
4-nitro-2H-pyrazole-3-carboxylic acid 1is reacted with
0.41 g (1 eq.) of methyl 5-amino-4-oxopentanocate
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4.5 ppm (2H, t) ; 4. 15 ppm (2H, d) ; 2.4 ppm(3H, s) ; 1.9 (2H m;

ppm (3H, t) 15 ppm EXAMPLE 16 S 5000 2
1- (2- Hydr oxyet hyl ) - 3- et hyl - 5- phenyl - 6, 7-di hydro-1 H pyrazol o[ 4, 3-e][1,

4] di azepi n-8-one (RL = nethyl; R2 = 2-hydroxyethyl; R3 = phenyl) 20 Step

5: 6.3 g (33.8 mol) of a pyrazole of type A4 (see schene 1 and J. Og.

Chem, 21, 833-835, 1956; Ganz. Chim Ital., 75, 121-131, 1945) are
react edlmwfgmﬂ-cbﬁ (80. il P-68 92- (8% )brefoerhoapidet dhydywe 2F pyr an
(comrerci al) | V. 25 3.44 g (319% of a pyrazole AS (see schene 1). Rf
(95/5 cﬁ?ﬁﬂ n@) = 0.47 1'H NMR (CDC13, 400 MHz), 4.55-4.35 ppm (5H,
m ; 4.0 pprnf(l(us/ra CHBCL, PudcpARO103E. onks 2.5 ppm (SH 5); 1.8 1.55 ppm
(6H, m; 1. m 30 3H, t) Step 6: 1.1 g (3.4 mmol) of the pyrazole AS |
(see schene BI) e ( ete@IO\Qn 20,2 g (5.1 mml) of sodium hydroxide in a

pyr 50%2781943 ;/npgi sqghgﬁgﬂi) 6% V\?g 90%5%12&@20@ { 9%/%6‘9£)TH NVR

(CDC13,(4D0 Whiz) , 258E %»pﬂpm((ziﬂH gy) ; 427?4p§mppm113H dd) ;; 2.9 ppwn (1H m
; 3.8- 3.45 ppm (3H, X pm3H, s) ; 1.9-1.4 ppm (6H, n) Step 7
Accor di (3t #INS 1 B @@(@%T—f of 2-(2-hydroxyethyl e)-

Step 8:
According to Mll, 0.6 g (1.83 mmol) of the amide C (see

10 gcheme 1) is refluxed with 1.1 g of iron and 0.18 ml of 36%
HCl in an ethanol/water mixture to give 0.42 g (83%) of the
expected product D (see scheme 1).

m.p.: 68°C
'H NMR (CDCli;, 400 MHzZ),

15 6.7 ppm (1H, t); 4.5 ppm (2H, q@); 3.8 ppm (3H, s); 3.55 ppm
(2, d), 2.85 ppm (2H, t), 2.7 ppm (2H, t), 2.2 ppm (3H,
s); 1.45 ppm (3H, t)

EXAMPLE 11
20 5-{4-Chlorophenyl)-1l-ethyl-3-methyl-6,7-dihydro-14-
pyrazolo[4,3-e][l,4]diazepin-8-one
R1 = methyl; R2 = ethyl; R3 = 4-chlorophenyl
Step 7:
According to M8, 0.5 g (2.5 mmol} of 2-ethyl-5-methyl-
25 4-nitro-2H-pyrazole-3-carboxylic acid is reacted with
0.517 g (1 eg.} of 2-aminc-4’-chlorcacetophenone hydro-
chloride to give 0.5 g (57%) of an amide of type C (see
scheme 1) in which R1, R2 and R3 are as dei:Iined in this
example. RE (5/5 cyclohexane/EtOAc) = 0.55
30 H NMR (CDCls;, 400 MHz),
8.0 ppm (3H, d); 7.5 ppom (2H, d); 4.95 ppm (2H, d);
4.35 ppm {2H, q); 2.5 ppm {3H, s); 1.5 ppm (3H, t)
Step 8:

err—————
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5-net hyl - 4-ni tro-2H pyrazol e-3-carboxylic acid is reacted 10 with O. g g

(3 mml ) of 2-am noacet ophenone hydrochl oride to give 1.43 g (100% TP uld )ZUU&
of an am de of type C (see schene 1). Rf (90/10 CH2Cl12/acetone) = 0.51 'H
NVR (CDC13, 400 MHz) , 15 8. 3 ppm(1H, s) ; 8 0 ppm(2H, m ; 7. 6 ppm
(1H, m ; 7.5 ppm (2H m ; 4.7 ppm(1H, m ; 4.5 ppm(2H, t) ; 4.1 ppm
(1H m 3. 65 ppm(1H mM ; 3.7-3.4 ppm (2H, m) ; 2.55 ppm (3H, s) ;

1.9-1. M:mm(:@* to) Miep 8.480gAc@orad ngndld MbE, the! gmidenuol js«f the
am de C schene 1) are ref luxed with 1.8 g of iron and 0.31 m . of

36% HCE n@ Mt 4P e TEE lepeshorighdOwdr e® P§ iarR 0209 § - 1281 RFLthe -

(o2 HoBtmar b O ates Mzl Boip %E% g BT

4. 65 pphe( 2kpected oA 2thesl)Schem® DPpm ( 2H, ;3.9 ppm (1H, OH) ;
2.4 ppm (3H, s) . 30 EXAMPLE 17 1-Ethyl -3-nethyl -5- phenyl

-6, P-di hydr&PHp%Jéz°&o[4 3- e][1, 4]diazepin- 8 -thione 78 (Rl = nethyl;
R2 = ethyl; ( gakﬁen)ﬁll% =StgR 9 0.2 g (0.74 nmml ) of a pyrazol odi azepi ne
of type D(see sc ), in"which R, R2 and R3 are as defined in this 5
exanpl e, i s'MefMRXxédDCh; | od oienEH®) § h 0.6 g (2 eq.) of Lawesson's reagent to

gi ve 188 m%pgnSQé of dshe exgepcén?d H, d); 6 ppm (1H, t); 4.5 ppm
{(2H, q}; 4.1 ppm (2H, d); 2.4 ppm (3H, s); 1.45 ppm (3H, t)
10
EXAMPLE 12
5- (4-Aminophenyl) -1l-ethyl-3-methyl -6, 7-dihydro-1H-pyrazolo-
[4,.3-€][1,4]diazepin-8-one
(R1 = methyl; R2 = ethyl; R3 = 4-aminophenyl)
15 Step 7:
According to M8, 0.5 g (2.5 mmol) of 2-ethyl-5-methyl-
4-nitro-2H-pyrazole-3-carboxylic acid is reacted with
0.540 ¢ (1 eq.) of 2-amino-4’ -nitroacetophenone
hydrochloride to give 0.45 g (50%) of an amide of type C
20 (see scheme 1).
Rf (EtOCAc) = 0.9
‘H NMR (CDCl;, 400 MHz),
8.4 ppm (2H, d); 8.2 ppm (2H, d); 8.0 ppm (1H, m); 5.0 ppm
(2H, d); 4.4 ppm (2H, q); 2.5 ppm {(3H, s); 1.5 ppm (3H, t)}
25 Step 8:
According to M1ll, 0.38 g (1.05 mmol) of the amide C (see
scheme 1) is refluxed with 0.63 g of iron and 0.105 ml of
36% HC1l in én ethanol/water mixture to give 0.&.2 g (40%) of
the expected product D (see scheme 1).
30 m.p.: 212°C
MS (ES"), m/z = 284
'H NMR (DMSO, 400 MHz),
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product E (see schene 1). mp.: 203.5C M5 (ES+) , mz = 285 10 1H NI\/P\5
(CDCL3r 400 MHz), 8. O ppm(2H, m) ; 7. 8 ppm (1H t) , 7. 5 ppm (3H, JdjL 2004
4. 8 ppm (2H, q) ; 4 .25 ppm(2H, d) ; 2.5 ppm (3H, s) ; 1.6 ppm (3H, t)
EXAMPLE 18 15 1-Et hyl - 5- ( 3- nmet hoxyphenyl) - 3- net hyl - 6, 7-di hydro-1 H
pyrazolo[4 , 3 - e][1l, 4]diazepin- 8 -one (R = nmethyl; R2 = ethyl; R3 =
3-met hoxyphenyl) Std 7:_ According to M5, 0.5 g (2.51 nmol) of

2- et hyl8 32 momhy(1H, 20 ;ni%t.Booik pl2Hzodk, SSGérp@wlﬁ&H,acdh. i §. Beapmed Wi th

0.51 ¢ ) of 2- no- 3' t hox op enoe dro ori
(Patent‘,z(}é a%l’h-\ng W‘F‘né?g‘ Dﬂé%gég% a@% cf%\/ g%@ an arti de
of typg -C;E(%ﬁﬁnspmnetﬂ) Rf (CH2C12/ IVEO—| 90/ 10) = 0. 87 25 1H NI\/R (cbeLs
400 MHz) 95 ppm(lH s) ; 7.55 ppm(1H, m ; 7.5 ppm(IH mM ; 7.4 ppm
(1H, m ; 7.2 ppm (1H, n) ; 5.0 ppm(2H, .. d) ; 4.35 ppm (2H, q); 3.9 ppm
(3H S) %w(SH s); 1.5 ppm(3H, t) 79 SSt 8_ According to M1,
9?2& ) of the amde C (see scheme 1) is refluxed with 1.37 g.
of i T ony andnA 22 (4 - ©f u3pSpRaHEDNS3 HEdchplan, ot Bangldvertigr mixture to give

0.312 g 5 (46% of the expect ed product D (see schenme 1). mp.; 120C M5
(ES}) ,pyﬁaiz@ld{@93z-lé][§l\ﬂ2]ﬁﬁ:@€é§a.n4@(éomaz) 6 7 3 ppm (3H, m ; 7.0 ppm

1H, ; 6.9 m 1 s ; 10 m H, m(2H, d) ; 3.9 m
SteE 7:

10 According to M8, 0.1 g (0.53 mmol) of 2-ethyl-5-methyl-
4-nitro-2H-pyrazole-3-carboxylic acid is reacted with 0.1 g
of 2-amino-4’-fluoroacetophenone hydrochloride to give
0.17 g (96%) of an amide of type C (see scheme 1).

Rf (5/5 cyclohexane/EtOAc) = 0.45 |

15 'H NMR (CDCl;, 400 MHZz),

8.0 ppm {(2H, m); 7.9 ppm (1H, m}; 7.15 ppm (2H, m);
4.95 ppm (2H, 4); 4.3 ppm (2H, q); 2.5 ppm (3H, s); 1.5 ppm
(3H, t)

Step 8 :

20 According to Mll, 0.156 g {0.48 mmol) of the amide C (see
scheme 1) is refluxed with 0.287 g of iron and 0.048 ml of
36% HCl in an ethanol/water mixture to give 0.08 g of the
expected product D (see scheme 1). '

m.p.: 174°C
25 Ms (ESY), m/z = 287
H NMR (CDCl;, 400 MHz),
8.0 ppm (2H, m); 7.15 ppm (2H, m), 6.7 ppm (1H¥_t); 4.5 ppm
(2H, q); 4.1 ppm (2H, d}; 2.4 ppm {(3H, s); 1.5 ppm (3H, t)

30 EXAMPLE 14
5- (3-Bromophenyl) -1-ethyl-3-methyl-6,7-dihydro-1H-pyrazolo-
[4,3-e][1,4]diazepin-8-one
(R1 = methyl; R2 = ethyl; R3 = 3-bromophenyl)
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(3H, s) ; 1.5 ppm (3H, t) EXAMPLE 19

5- (2- Am nophenyl ) --1-et hyl - 3-net hyl -6, 7-di hydro-1H 15 pyrazol o[ 4, 3':5é¥kﬂm4
4] di azepin- 8 -one (RL = methyl; R2 = ethyl; R3 = 2-am nophenyl) Step 7:
According to M5, 1.11 g (5.56 nmmol) of 2-ethyl-5-nmethyl-4- nitro-

2H pyrazol e- 3-carboxylic acid are reacted with 0.5 g 20 of

2-am no-2' - ni troacet ophenone hydrochl oride to give 0.246 g (449@ of an

am de oftePpé:C (see scheme |. Rf (CH2A 2/ MeOH 90/10) = 0.87 a'H NMR

(cocs, 49(9“%%% n? Pmo( b 554) (g)ﬁ %.H.%?ff‘(éﬁ( zaiez?glzggh‘géﬁww s);

1 4 pme(ﬁﬂzr&)2Bt-pyeaz81eAecea@‘ba§tytLQd\/lhhld) 8 rgatbedbwivhl . of gt he
am de C (see schene 1) is refluxed with 0,4 g of iron and 0.07 m of 36%
30 HO (h eF- bt HRfol 3 vemErond &tlamm%cewgheneaeg hydmpchioghde ekBect ed

00 tnegtve EoLe i Rodhy BEDay anba R Eotle ¢ Hised Slfbaid 17 MRS
ppm (2H, q) Rf4(95/ppﬂH£C211‘i/Mé)OH) 2 Hmem (3H s) ; 1.5 ppm (3H, t) 5

EXAMPLE 20 ,1-Ethyl - 2- met hoxyphenyl ) - 3- et hyl - 6, 7-di hydro-1 H
pyrazolo[4 Kl ( i a 288 |H%§Uone (Rl = methyl; R2 = ethyl; R3 =

nEthQ?Xﬂ?%ﬂ%h)(lH, g}); 7.9 ppm (2H, m); 7.8 ppm (1H, m); 7.4 ppm
(1H, m); 5.0 ppm {2H, d); 4.3 ppe (2H, q); 2.6 ppm (3H, s8);
10 1.5 ppm (3H, t)
Step 8:
According to Mil, 0.16 g (0.4 mmol) of the amide C is
réfluxed with 0.24 g of iron and 0.04 ml of 36% HCl in an
ethanol/water mixture to give 0.06 g (43%) of the expected
15 product D (see scheme).
m.p.: 173°C
MS (ES*), m/z = 348
'H NMR (CDCl;, 400 MHzZ),
8.1 ppm (1H, m); 7.9 ppm (1H, wm}), 7.6 ppm (1H, m), 7.4 ppm
20 (1H, m), 7.25 ppm (1H, s), 6.3 ppm (1H, t); 4.6 ppm
(2H, q); 4.1 ppm (2H, d); 2.4 ppm (3H, s); 1.5 ppm (3H, t)

EXAMPLE 15
3-Methyl-5-phenyl-1-propyl-6,7-dihydro-lH-pyrazolo-
25 [4,3-¢][1,4)]diazepin-8-one
(R1 = methyl; R2 = propyl; R3 = phenyl)
Step 7: .
According to M8, 0.37 g (1.6 mmel) of 5-méthyl-4—nitro—
2-propyl-2H-pyrazole-3-carboxylic acid is reacted with
30 0.28 g (1.5 mmol) of 2-aminoacetophenone hydrochloride to
give 0.54 g (96%) of an amide of type C (see scheme 1).
Rf (90/10) CH,Cl,/acetone) = 0.7
¥ NMR (CDCl;, 400 MHz),

76



10 Step 7: According to MB, 0.24 g (1.22 mmol) of 2-ethyl -5- rrethylngDl
nitro-2H pyrazol e-3-carboxylic acid is reacted with 0.245 g (1.22 U)L 14
2-am no- 2' - met hoxyoacet ophenone hydro- chloride (J. Org. Chem, 37,

2494- 2496, 1972) to give 15 0.197 g (47% of an am de of type C (see
schenme 1). Rf (CH2A 2/ MeCH 95/5) = 0.8 1H NWR (CDO 3, 400 MHz) , 8.0 ppm
(IH m ; 7.9 ppm(1H, CONH) ; 7.55 ppm(1H, m ; 7.05 ppm(2H, m ; 4.95
ppm (2K . (ag)ppm)ﬂf %B-Ippgd)(,ZH 75%5 ; pp@0 ﬁ/JéHOOp'pm(Sﬂ tSS)pmeI 55prmnlSH 3) A
1.5 ppm (3H e Accor | to 5 mmo am de
(see  sbHmePRl ézx'geflrﬂ?xed i ¢ @“33(§Hof ‘%?on OPB% r(r? Qgé% HC1'in
an eth r Xtaye 40 7 439 expect ed product D
(see sc 'errevﬁgn.? (ﬁli. .w214$C %/%b%ﬁSQ)ZH rﬂ&%(' gg% ZE 3% 13 400 MHz) 7.75
ppm (ligtepn § 74ppm(1H m ; 7.1 ppm (1H rr) ; 7.0 ppm 30 (1H m ;

S 43 AL Iha) oy PPIIEE SO)p ST, (E ol alaRD (35 %)
tert - Blede eihyllsﬁ- -@bf@;xiaafimﬁpl dﬂy-,@lé 0g| pryifgel anB4.0. .35 @d1 (3£
4] - di azepi n-8-one (R = tert-butyl hyl; R3 = phenyl) 5 Step 3:

Accordlaﬂ}tm]vll;l.ngag'l(dﬂamlfweteet mthsmagrt;obgg.yp IH072 g {61%)
Conoent i i BRI TR rORSaZs ] (395 SAACEE jowder) of & compound of type
A4 (see SCh%.J:)-l'?lt'c
10 MS (EST), m/z = 283
'H NMR (CDCl;, 400 MHz),
8.0 ppm (2H, d); 7.55 ppm (3H, m); 6.65 ppm {(1H, t);
4.5 ppm (2H, t); 4.15 ppm (2H, d); 2.4 ppm (3H, s); 1.9 ppm
(2H, m); 0.9 ppm (3H, t)
15 .
EXAMPLE 16
1- (2-Hydroxyethyl) -3-methyl-5-phenyl-6, 7-dihydro-1H-
pyrazolof4,3-¢e][l,4]diazepin-8-one
(R1 = methyl; R2 = 2-hydroxyethyl; R3 = phenyl)
20 Step 5:
6.3 g (33.8 mmol) of a pyrazole of type A4 (see scheme 1
and J. Org. Chem., 21, 833-835, 1956; Gazz. Chim. Ital.,
75, 121-131, 1945) are reacted with 8.48 g (40.5 mmol) of
2- (2-bromoethoxy) tetrahydro-2H-pyran (commercial) to give
25 3.44 g (31%) of a pyrazole A5 (see scheme 1).
Rf (95/5 CH,Cl,/acetone) = 0.47
M NMR (CDCl,, 400 MHz), .
4.55-4.35 ppm (5H, mwm); 4.0 ppm (1lH, m); 3.7-3.4 ppm

(3, m); 2.5 ppm (3H, s); 1.8-1.55 ppm (6H, m); 1.5 ppm
30 (3H, t)

Step 6:
1.1 g (3.4 mmol) of the pyrazole A5 (see scheme 1) are

reacted with 0.2 g (5.1 mmol) of sodium hydroxide in a
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10 M5 (ES-), mz = 240 Rf (CH2Cl12/ acetone 90/10) = 0.54 Step 5: Acq\cl)érﬁii nﬁ
to Mb, 4.8 g (19.8 mmol ) of conpound A7 (see schene 1) are reacted Y 04
1.74 mM (22 mmol) of iodoethane 15 to give 4 g of a conpound of type AS
(see Schene 1) (yellow oil, 75%. M5 (ES+), mz = 270 1H NWR (CDC13, 400
MHz) , 1.35 ppm (12H, m ; 1.4 ppm(3H, t) ; 4. 3 5 ppm(4H, q) 20 Step 6:
4 g (14.8 mol ) of conmpound AS (see schene 1) are reacted wth 0.89 g (22
mol )  aefisodieinolfy dnethateoli ssd vegiten o ngiviand./SVater (8%t uef t@ gi ve

3.2 ofaco oupd of typ A eschrrel) (white powder, 89% 25 M5
(ES-) Qﬁrzazo PLHTRR Dﬁﬁeﬁ gcﬁﬁﬁ‘el\/|11 , 1.05 ppm (9H, s) ; 1.1 ppm"

(3H, t) ; wﬁ@l—@m Mbﬁ4=p@m2(51H M Step 7: 30 According to M,
19 (41 mm ouzndz,& Fseg scheme 1) is reacted with 0.7 g of

2- am no- acet‘HpNonrié:DGiydr a0l MHzde to give 1.3 ¢ (88% of a conpound of
bome o1 - SPEm 1 oo {3kt 75 -5 BB pt[%f(_ O Rl S PR
g{)m (14 49 ppol- P2 PPA) § 28h sThpm 38, 7665 RR9-G1H phin (s@x,, m) ppm (2H, d)
'Steg 7:
According to M8, 0.9 g (3 mmol) of 2-(2-hydroxyethyle)-
5-methyl-4-nitro-2H-pyrazole-3-carboxylic acid 1is reacted
10 with 0.52 g (3 mmol) of 2-aminoacetophenone hydrochloride
to give 1.43 g (100%, crude) of an amide of type C (see
scheme 1).
Rf (90/10 CH,Cl,/acetone) = 0.51
1§ NMR (CDCl;, 400 MHz),
15 8.3 ppm (1H, 8); 8.0 ppm (2H, m); 7.6 ppm (1lH, m); 7.5 ppm
(2H, m); 4.7 ppu (1H, m); 4.5 ppm (2H, t); 4.1 ppm (1H, m) ;
3.85 ppm {(1H, m); 3.7-3.4 ppm {(2H, m}; 2.55 ppm (34, s);
1.9-1.4 ppm (6H, m)
Step 8:
20 According to Ml1l, 1.4 g (3 mmol) of the amide C (see
scheme 1) are refluxed with 1.8 g of iron and 0.31 ml of
36% HCl in a mixture of ethanol and water to give 0.09 g
(11%) of the expected product D (see scheme 1).
m.p.: 75°C
25 MS (ES*), m/z = 285
' NMR (CDCls, 400 MHz),
8.0 ppm (2H, m); 7.55 ppm (3H, m; 7. 05 ppm (1H,t) ;
4.65 ppm  (2H, t); 4.15 ppm (2H, d); 4.0 ppm (2H, m);
3.9 ppm (1lH, OH); 2.4 ppm (3H, s).
30
EXAMPLE 17

1-Ethyl-3-methyl-5-phenyl-6,7 -dihydro-1H-pyrazolc[4,3-

e][1,4]diazepin-8-thione

78



According to M1, 1.3 g (3.6 mol) of compound C (see schene 1) are
refluxed with 0.5 m of HCL and 2.16 g of iron in an ethanol/water M%W
to give 0.2 g (18% of the 10 expected product D (see schene 1). M (ES+),
mz = 311 MP. = 160C 1H NWMR (CDC13, 400 MHz) , 1.5 ppm (12H, m ; 4.1 ppm
(2H, d) ; 4.55 ppm (2H, 15 6.7 ppm (1H, n'); 7.45 ppm (3H, m; 8.0 ppm (2H,
d) EXAMPLE 22 3- Met hyl - 5- phenyl -1 - propyl -6, 7- di hydro- | H pyr azol o[ 4, 3-

e][1, 4)gh azepithyB; Rf"onétﬁ Rka— nghanﬁrl)RZ = propyl; R3 = phenyl)
Step o Ut 57 Iy e R TLEEE thy -5-phenyl - | - propyl - 6, 7- - di hydr o-
1H pyr s&AEmw[H, : 3-e][1 4]d|azep|n80ne S refluxed |ntoluene with 1.6 g

Lypo B 4be sdlior Tolus SEeh | bRrd2biseyagteing, Rip ok T 5858 mby 0. o
ppm(?"%c]%éme %{ 95.1'9%1(&&" R1(2|R‘:2 ”Q.nd #3/ aE:dDDQB;(aHflh)ad, im0eh2s, d) ;

8. 65 ppm ;2.4 ppm (3H, s) ; 4.2 ) m(3H m ;
7. 9% pmErampie $3 E(Amﬂuz@d in toluene with 0.6 g (2 eq

L-Bthylp 3Rl Ay 5 SaRaldinl! - 8o 7 g 908y HoPY(889) Ok the expected
product E (see scheme 1).
m.p.: 203.5°C
MS (ES™), m/z = 285
10 'H NMR (CDCl;, 400 MHz),
8.0 ppm (2H, m); 7.8 ppm (1H, t), 7.5 ppm (3H, m); 4.8 ppm
(2H, q); 4.25 ppm (2H, d); 2.5 ppm (3H, s}; 1.6 ppm (3H, t)}

EXAMPLE 18
15 1-Ethyl-5- (3-methoxyphenyl)-3-methyl-6,7-dihydro-1H-
pyrazolo[4,3-¢][1,4]diazepin-8-one
(R1 = methyl; R2 = ethyl; R3 = 3-methoxyphenyl)
Step 7:
According to M8, 0.5 g (2.51 mmol) of 2-ethyl-5-methyl-4-
20 nitro-2H-pyrazole-3-carboxylic acid is reacted with 0.31 g
(2.51 mmol) of 2-amino-3‘-methoxyacetophenone hydrochloride
(Patent, Brachwitz, Werner, DD65923%, 1967) to give 0.8 g
(92%) of an amide of type C (see scheme 1). '
Rf (CH,Cl,/MeOH 90/10) = 0.87
25 ‘H NMR (CDCl;, 400 MHz),
7.95 ppm (1E, s); 7.55 ppm (1H, m); 7.5 ppm (1H, m);
7.4 ppm (1H, wm); 7.2 ppm (1H, m); 5.0 ppm (2H,.d); 4.35 ppm
(2H, q}; 3.9 ppm (3H, s); 2.55 ppm (3H, s)}; 1.5 ppm (3H, t)
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e]ljl , 4]diazepin- 8 -one 5 (Rl = nethyl; R2 = ethyl; = p- tonI) Step 7

;. According to MB, 0.31 g (1.56 nmol) of 2-ethyl -5-nethy| - nitro b JUL 2004

-2H pyrazol e-3-carboxylic acid is reacted with 0.29 g (1.56 nmol ) of

2-am no -4'-nethyl acet ophenone hydrochloride 10 to give 0.5 g (98% of an

am de of type C (see schene 1). Rf (CH2C12/ MeCH 90/10) = 0.85 1H NWR

(CDC13, 400 MHz) , 7.9 ppm(3H, m ; 7.3 ppm(2H m ; 4.95 ppn1(2H, d) ;

4.35 pgeep2id: q) ; 2.55 ppm (3H, s) ; 2.45 ppm(SH, s) ; 15 1.5 ppm (3H,

t) Ste Accordin o M1 ( | ) he m schene
i's R@F ﬂM 9409782 Ero(f?z?r?gr@“m@ 6%‘11% Ié:n((§%8

et hanoly p@m%r ”}‘Xtﬂ{ eré?lﬁke\_‘& Qu.%ﬁ a ($A% et 126nt hen@xpez? el ppdduct D

(see schene i S*) , mz = 283 1H NWR (CDC13, 400 MHz) 7.9
ppm(zels%d)a@ebu%fmm(mmn ok)tharmls/‘p@tﬁf(‘lwx‘éylre BoGIREMm 0231228, q) ;

5-(§-Arﬁ4% h@%t}‘eleé‘a%@e%le %d%]ni%?o‘??emdé -Tr‘l-%)p -rag/leE[ifl 3-e][1,

4] di azepi n- &_%ge QQO@@i = methyl; R2 = ethyl; R3 3- aninophenyl) Steo 7:
According to (4.62 nnDI) of 2- ethyl -5--nethy| - nitro
-2H—pyrazo|€$3(é§?boxm Ec=agP8 is reacted with 1 g 84 (4. 62 mol ) of

2-am no- 3'1ﬂ ﬁ&ﬁa?sbBEhen Jovs @gdfochlorlde

7.6-7.3 ppm (3H, w); 7.0 ppm (1H, m); 6.9 ppm (1H,s);
10 4.6 ppm (2H, q); 4.1 ppm (2H, d); 3.9 ppm (3H, 8); 2.4 ppm
(34, s)}; 1.5 ppm (3H, t}

EXAMPLE 19

5- (2-Aminophenyl) -1-ethyl-3-methyl-6,7-dihydro-1H-
15 pyrazolo[4,3-e][l,4]diazepin-8-one

(R1 = methyl; R2 = ethyl; R3 = 2 -aminophenyl)

Step 7:
According to M8, 1.11 g (5.56 mmel) of 2-ethyl-5-methyl-4-

nitro-2H-pyrazole-3-carboxylic acid are reacted with 0.5 g
20 of 2-amino-2/-nitroacetophenone hydrochloride to give
0.246 g {(44%) of an amide of type C (see scheme 1.
Rf (CH,Cl,/MeOH 90/10) = 0.87
'H NMR (CDCl;, 400 MHzZ),
9.3 ppm (1H, s); 8.2 ppm (1H, m); 7.8 ppm (1H, wm};
25 7.6-7.5 ppm (28, m); 4.6 ppm (2H, d); 4.1 ppm (2H, a);:
2.5 ppm (3H, s); 1.4 ppm (3H, t)
Step_8: -
According to M11l, 0.237 g {0.66 mmol) of the amide C (see
scheme 1) is refluxed with 0.4 g of iron and 0.07 ml of 36%
30 HCL in an ethanol/water mixture to give 0.08 g (43%) of the
expected product D (see scheme 1).
m.p.: 156°C
MS (ES®), wm/z = 284
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e 1.3 g (78% of an am de of type C (see schenme 1). Kf (CI-lZClZ/g_/FﬁJ—l
~0.89 3'H NMR (CDC13, 400 MHz) 5 9.1 ppm (1H, s): 8.8 ppm (1hJUky00
m(lH m; 85 ppm (1H mM ; 7.8 ppm(1H, m ; 4.95 ppm (2H, d) ;
m(2H, q) ; 2.5 ppm (3H, s) ; 1.5 ppm(3H, t) Step 8: According to
.3 g (3.6 nmol) of the amide C (see 10 schene 1) are refluxed with

of iron and 0.38 ml of 36%HC in an ethanol/water m'xture to give
g (34%1H0dewca>gpeabedmwzoduct D (see schene 1). mp. 8OC M5 (ES+)

z = 284 15 1H NI\/R (CDClB 400 MHz) pm (2H,

. 6.8 pEan 2K 1Hy) M4 67p%nPP(ﬂzH(lfé|) m)4r oé Bpﬁ 25299“11) (gHB &lopm ( 2H;

gszert %u?%%(%w 1B 4h%§ ?BH‘\] @ h dro %raﬁoM 3- e? %E_)L 4]

di azepi 38-td or, .e (R = tert butyI R2 = et hyl; phenyl) Step 9: 25
0.37 g (2. 2 rrrml) of 3-tort.-buty|-|-ethy| -5-pheny| -6 7-

di hydro- 1~Hpyrazolo [4, 3-el [1, 4] diazepin-8-one is reacted wth 0.96 ¢
(4.4 L.‘advesson s reagent to give 0.25 g of a yellow powder (66% .
30 M5 ( m'z 327 MP. = 230C 1H NWR (CDC13 400 ix-z) 85 1.45 ppm

(9H, 5)11'E1'Ja}5143m(2 3tk tidxypheRy DPRB (Aklhy) -5, 2 -d8hpamo- 1H-
pyrazolo[4, 3-¢][1,4]diazepin-8-one

o
oo

Vv
)

p
p
1
g

WRrPFPWA™
O

3° onvZee
3

(R1 = methyl; R2 = ethyl; R3 = 2-methoxyphenyl)
10 Step 7:
According to M8, 0.24 g (1.22 mmol) of 2-ethyl-5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid is reacted with 0.245 g
(1.22 mmol) of 2-amino-2' -methoxyocacetophenone hydro-
chloride (J. Org. Chem., 37, 2494-249%6, 1572) to give
15 0.197 g (47%) of an amide of type C (see scheme 1).
Rf (CHzCl,/MeOH 95/5) = 0.8
H NMR (CDCl,, 400 MHz),
8.0 ppm (1H, m; 7.9 ppm (1H, CONH); 7.55 ppm (1H, m) ;
7.05 ppm (2H, m); 4.95 ppm (2H, d); 4.35 ppm (2H, Q);
20 4.0 ppm (3H, s); 2.55 ppm (3H, s}; 1.5 ppm (3H, t)
Step 8:
According to M8, 0.19 g (0.55 mmol) of the amide C (see
scheme 1) is refluxed with 0.33 g of iron and 0.055 ml of
36% HCl in an ethanol/water mixture to give 0.07 g (43%) of
25 the expected product D (see scheme 1).
m.p.: 214°C
MS (ES%), m/z: 299
g NMR (CDCl;, 400 MHz),

7.75 ppm (1H, m); 7.4 ppm (1H, m); 7.1 ppm (1H, m}; 7.0 ppm
30 (1H, m); 6.45 ppm {(1H,s); 4.6 ppm (2H, g); 4.0 ppm (2H, d) ;
3.9 ppm (3H, 8); 2.4 ppm (3H, s); 1.5 ppm (3H, t)
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(2H, q) ; 7.45 ppm(3H, m ; 8.0 ppm(2H, d) ; 8.55 ppm (1H, m

Exanpl e 26 5- (4- Am nophenyl) -3-tert-butyl-I1-ethyl-6, 7-dihydro- IFL 3 JUL 2004
pyrazolo [4, 3-el [1, 4] diazepin-8-one (RL = tert-butyl; R2 = ethyl; R3 =
4- am nophenyl) Step 7: 10 According to M5, 1.2 g (4.9 nnnl) of

5-tert- butyI 2-ethyl- 4-nitro-2H pyrazol e-3-carboxylic acid are reacted

W th . 06 g of 2 am no-4' -nitroacet ophenone hydrochlorlde to give 1.15 g

(58% e of type C (see schenme 1). M5 (ES-), mz 402 15 zH NWR

( nglgpm4?gﬂ%/“%§t§14198€h%? Hﬁh%xyi B, BQ@Q%HIFZEH‘E?I%%@W "Bom (2H; d)

Step 8: epolﬁ@bmidzeglheakﬁﬁe 1.15 ¢ (2 8 nnDI) of the am de C (see schene
1) are refluxed with 0.5 of HO . and g iron in an ethanol/water
m xt ur e(Rb i ¥@&FH- QEt§1(4§§) =ofthKd: Bipec? Gnggﬁpound D (see schene 1). M
(ESt), &lZ,=326 25 MP. = 189C IH NMR (CDC13, 400 Miz), 1.45 ppm (12H m
. 3. 5-pﬁ§%€%H, s) ; 4.05 ppm (2H, d) ; 4.5 ppm(2H, q) ; 6.2 ppm (1H m
;6. 65 ppmt@thg dro, M18 ppny ((26, mapl30 ﬁ(AHE‘hElZ?S%ﬁeﬁt Iﬁwtﬁm.athenyl)
Lethyl s sopropyl o TiShvarg- i myrazolo (g, ael IL 4,

90 ml of concentrated H;SO, to give 4.5 g (41%, white

powder) of a compound of type A4 (see scheme 1).

10 MS (ES-}, m/z = 240
Rf (CH;Cl,/acetone 90/10) = 0.54
Step 5:

According to M5, 4.8 g (19.8 mmol) of compound A7 (see
scheme 1) are reacted with 1.74 ml (22 mmol) of iodoethane
15 to give 4 g of a compound of type AS (see Scheme 1) (yellow
oil, 75%).
MS (ES+), m/z = 270
"H NMR (CDCl;, 400 MHz),
1.35 ppm (12H, m}); 1.4 ppm (3H, t); 4.35 ppm (4H, q)
20 Step 6:
4 g (14.8 mmol) of compound A5 ({(see scheme 1) are reacted
with 0.89 g (22 mmol} of sodium hydroxide dissolved in a
methanol/water mixture to give 3.2 g of a compound of type
A (see scheme 1) (white powder, 89%)
25 MS (ES-), m/z = 240
"H NMR (DMSO, 400 MHz),
1.05 ppm {(9H, s); 1.1 ppm {3H, t); 4.05 ppm (2H, qgq};
14.4 ppm (1H, m) o
Step 7:
30 According to M8, 1 g (4.1 mmol) of compound A (see scheme
1) is reacted with 0.7 g of 2-amino-acetophenone
hydrochloride to giwve 1.3 g (88%) of a compound of type C

(see scheme 1).
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(RL = isopropyl; R2 = ethyl; R3 = 4-am nophenyl) Step 7: 5 According tff
MB, 1.3 g (4,9 mol) of 2-ethyl-5-isopropyl- =5 JUL 2004
nitro-2H pyrazol e- 3-carboxylic acid are reacted with 123 g of

2-am no-4'-nitro -acetophenone hydrochloride to give 2 g (90% of the

am de of type C (see scherre 1). M5 (ES-), mz = 388 10 '"H NWMR (CDCl 3r 400

MHz), 1. 3 p m s) ; Egm(3H t) ; 3. 55 ppm(1H q) ; 4.3 ppm
(2H, Q) §2H; Efz =73 ppm (1H, n) ; 8. 15 ppm (2H, d) ; 8.4 ppm
(2H, d) Steq_% rdlrbﬁJ 1 2 g (51 mmol) of the amde C (see
schene 1) e ref uxed Wl4t of HC1 and 3.07 g of iron in an '

et hanot [ &t gpmm Xiogm,e tH gi v:e,@.ﬁptg (339, oftithe ¢obpppmd (GIH,t ype D (see
schene 1). (ES+), mz = 312 20 MP. = 1?10 i_H NIVR 0 M—Iz) 1.15
ppm (6%, 97 ppml. 48 ppmi(BH T} PPB. Offlﬁpm R )= PP 4.3

(2 ) S.pRrMg( 23H 42H, d) ; 7.6 ppm(2H d) ; 8 ppm
1 ; rrlf_{ﬁg EQ%‘mSﬁgfzgﬁ) ms t%hg‘?PH% (?%nhyc}roxyphenyl) 3-net hyl - -di hydro-1H
pyrazoggep4s3-e][1, 4] di azepin-8-one (RL. = nethyl; R2 = et hyI R3 =
4- hydroxyphenyl) 30 17 ml of a nol r soI utjon of BBr3 in %l céﬂ 0(orret hane
v oaearaibEi 58 16k b iDn OF OG0T O erigiRalh

met hox#ﬁg@él )13 gg{eh)g éhrh%%ﬂ |d‘|-§Yrﬁ§Z%|ﬁ0[ﬁc§ #1d 1241.di gzeyd n-8-one
in dlchloronet ane.
iron in an ethanol/water mixture to give 0.2 g (18%) of the
10 expected product D (see scheme 1).
MS (ES+), m/z = 311
m.p. = 160°C
'H NMR (CDCl;, 400 MHzZ),
1.5 ppm (12H, m); 4.1 ppm (2H, d); 4.55 ppm (2H, q) ;

15 6.7 ppm (1H, m); 7.45 ppm (3H,-m); 8.0 ppm (2H, d)

EXAMPLE 22
3-Methyl-5-phenyl-1-propyl-6,7-dihydro- 1H-pyrazolof4,3-
el[1,4]diazepin-8-thione
20 (Rl = methyl; R2 = propyl; R3 = phenyl)
Step 3:
0.57 g (2 mmol} of 3-Methyl-5-phenyl-1l-propyl-6,7-dihydro-
1H-pyrazolof4,3-e][1,4]diazepin-8-one is refluxed in ‘toluene
with 1.6 g (4 mmol) of Lawesson’s reagent to give 0.38 g
25 {97%) of a compound of type E (see scheme 1).
MS (ES+), m/z = 299
‘5 NMR (CDCl;, 400 MHz) o=
0.9 ppm (3H, t); 1.95 ppm (2H, m); 2.4 ppm (3H, s); 4.2 ppm
(24, m); 4.75 ppm (2H, t); 7.4 ppm (32, m); 7.55 ppm
30 {24, d); 8.65 ppm (l1H, m}
m.p.: 156°C



resulting mxture is refluxed for 6 hours. After cooling to RT, the
reaction nediumis neutralized with sodium bicarbonate sol ution. TheSJULzm‘
organi ¢ phase is dried and evaporated. The product is purified by flash
chromat ography 5 (gradient: CH2C 2, 90/ 10 CH2Cl2/ acetone, 80/20
CH2Cl 2/ acetone). Evaporation of the solvent gives 0.103 g of conpound D in
the formof a beige powder (54% . Rf (90/10 CH2C12/MeOH) = 0.25 1H NMR
(DVMSO, 400 MHz), 10 9.5 ppm (1H, OH); 7.9 ppm (2H, nm); 7.8 ppm (I H, be);

6.9 pp% m.; 4.5 ppm(2H, g) ; 4 ppm(2H, d) ; 2.4 ppm (3H, s) ;‘1.5
ppm ( 3EEMPLES 23Sty 2z = 285 mp. = 250C 15 EXAMPLE 29

4 i Qit%"t%%i‘?@y-@ B iRa r e S IR

7: Acc%gﬂ’_ P@ 7 mmol) of 5-nethyl-4-nitro--2-

propyl razo ? car oxyllc acid (A) are reacted with 1.52 g (7 muol)
of aqmﬂo-4ﬁgm&5ﬂgsEapezQﬂﬂgﬁbneR3hydpetblpl)de to give 2.5 g (95@@ of an
am de of type C 25 (see schenme 1). Rf (5/5 cycl ohexane/ethyl acetate) =

0.5 1HERPR7(GDC13, 400 Mz) , 8. 4 ppn1(2H d) ; 8.2 ppm(2H, d) ; 8 ppm

(1H, 'rgq d) £2. ﬁ%&%ﬂ(@ﬂa 50 1 4—9 Ppm
(2H, cco@%‘?@ %bp%?n'(gﬂ St ep é Accorgl ng t T Y .7 mmol)
of the rdnirde 28-8a=mzole- 3-carboxy11c acid is reacted with 0 29 g

{1.56 mmol) of 2-amino-4'-methylacetophencne hydrochloride
10 to give 0.5 g (98%) of an amide of type C (see scheme 1).
Rf (CH,Cl,/MeOH 90/10) = 0.85
'H NMR(CDCl;, 400 MHz),
7.9 ppm {34, wm); 7.3 ppm (2H, m); 4.95 ppm (2K, d);
'4.35 ppm (2H, q); 2.55 ppm (3H, s8); 2.45 ppm (3H, s);
15 1.5 ppm {(3H, t)

Step 8:
According to Mll, 0.5 g (1.51 mmol) of the amide C (see

scheme 1) is refluxed with 0.94 g of iron and 0.17 ml of
36% HC1l in an ethanol/water mixture to give 0.15 g (34%) of
20 the expected product D (see scheme 1).
m.p.: 185°C
Ms (ES"), m/z = 283
H NMR (CDCl;, 400 MHz),
7.9 ppm {(2H, &); 7.25 ppm (2H, d); 6.5 ppm (1iH, s); 4.6 ppm
25 (24, q); 4.1 ppm (2H, d); 2.4 ppm (6H, s); 1.5 ppm (3H, t)

EXAMPLE 24 -
5-(3-Aminophenyl} -1-ethyl-3-methyl-6,7-dihydro-1H-
pyrazolo[4,3-¢][1,4]diazepin-8-one

30 (R1 = methyl; R2 = ethyl; R3 = 3-aminophenyl)
Step 7:
According to M8, 0.92 g (4.62 mmol} of 2-ethyl-5-methyl-4-

nitro-2H-pyrazole-3-carboxylic acid is reacted with 1 g
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schene 1) are refluxed with 4.1 g of iron and 0.83 nL of 88 5 36% HCl1 in an
et hanol /water mixture to give 0.75 g (409 of the expected product -Db(geellk
scheme 1). mp.: 225C M5 (ES+), nmlz = 298 1H NWR (CDC13, 400 MHz) , 7.9 ppm
(1H, m ; 7. 8 ppm(2H, d) ; 6.7 ppm(2H, d) ; 4.9 ppm (2H, s) ; 4.45 ppm
(2H, t) ; 4 ppm(2H, d) ; 2.35 ppm(3H, s) ; 1.85 ppm(2H, m ; 0.9 ppm
(3H, t) 10 EXAMPLE 30 3- Met hyl -5-phenyl .-1- (2.2 .2-trifluoroethyl) -6,

7-di hy 49?% Han®Y§ 228E0 £ 4amBnsls| 1nidlodbazephendnenehylirochientile R2 =
2,2,2-trifluoroethyl; R3 = phenyl) Step 7. 15 According to I\/g 0.8 g (3.2
mol ) ©oé GivethyB-d- (i78kd- 2f an amide of type C (see scCheme ). -

(2,2,2-trif]uorqethyl)- | e- 3 boxylic acid (A) is reacted with
0.54 g (3. 2&%@?2@3@6@% %dﬁ?zs@op'hgbn%ﬁ% hydrochl oride to give 0.14 ¢ )
(12% of ampijMe ofptype 460 geH schene 1). 20 Rf (cycl ohexane/ Et OAc 5/ 5)
=0.76 M (ES+), mlz =371 '""H NMR (CDC13, 400 MHz) , 8. 5 1H s) ; 8
- 05 ppon 1 2ppmd)( LH,7.9) ppin § pmn)1H, 7585 forft RO, (Hf. ™2 ngz‘%p?'* m

S. 0 ppm.(2H, d)..; .2.6 ppm.{3H_S) =+ Aggor din bx,0.14 g
(0.38 F) “'BfF t heB aRPRe @'%’selg) ! sélﬁén%e%%*i gzzr{éf fc%x'edilwgt%&éqvg% g of iron
and 0. 946 gl 505pm3q%Cs)i;n 105 gighan@H watler m xture to give 0.1 g (80.5%
of the“expected product D (see schene 1). 30 M5 (ES+), nmfz = 323

Step 8:
According to Mil, 1.3 g (3.6 mmol} of the amide C (see

10 scheme 1) are refluxed with 2.15 g of iron and 0.38 ml of
156% HCl in an ethanol/water mixture to give 0.34 g (34%) of
the expected product D (see scheme 1).

m.p.: 80°C
MS (ES*), m/z = 284
15 1y NMR (CDCl;, 400 MHz),

7.35 ppm (1H, m); 7.2 ppm (2H, m); 6.8 ppm (24, m); 4.6 ppm
(2H, q); 4.05 ppm (2H, d); 3.8 ppm (2H, bs); 2.4 ppm (3H,
s); 1.5 ppm (3H, t)

20 EXAMPLE 25
3—tert-Buty1-l-ethyl-S-phenyl—S,T—dihydro—lﬂ-pyrazolo[4,3—
e} [1,4)diazepin-8-thione
(R1 = tert-butyl; R2 = ethyl; R3 = phenyl)

Step 9:

25 0.37 g (2.2 mmol) of 3-tert-butyl-l-ethyl-5-phenyl-6,7-
dihydro—lHlpyrazolo[4,3-e][1,4]diazepin-8-one is reacted
with 0.96 g (4.4 mmol) of Lawesson’s reagent Eg_give 0.25 g
of a yellow powder (66%).

MS (ES+), m/z = 327
30 m.p. = 230°C
‘W NMR (CDCl;, 400 MHz)



1H NWR (CDC13, 400 MHz), 9.0 ppm(2H, m; 7.5 ppm (3H, m,; 6.6 ppm (1H t);
5.3 ppm (2H m ; 4.2 ppm (2H, d) : 2.5 ppm (3H, s) 89 EXAI\/PLE 31 - 5 JuL 2004
5-cycl ohexyl -1 -et hyl - 3-- et hyl - 6, 7-di hydr o-| H pyrazol o 4, 3- €]

[1,4] di azepin.--8-0one 5 (R = nethyl; R2 = ethyl; R3 = cycl ohexyl)

Synt hesis of the a-am no ketone Accordi ng to NG 2.7 g (13.2 mmol ) of
2-brono-1- _cycl ohexyl e hanone ahedron, -78, 1992 ar e m xed
i th 1 botg PEB 45K Fofl Rertet (A ok bid s R FE0 Y7 nf - By BP

chl or of e X S at ed .at ry heur.s t ygpor at ed
to dryngéltsfl Ege p%s%% rh (@ﬁlke(s;rg uBZlég r@m é%f g!?hana;)ﬁnSJIS 9 Q 2f 36%
hydr ochhpti c aci d. After | eavi ng overnlght at roon1tenperature, t he
reaction mediumis filtered. The filtrate is evaporated to dryness 15 to
give an oil which is crystallized fromdiethyl ether. After filtration and
dryigg, %ﬁa@lg g0% of 2-ami no-1- cycl ohexyl et hanone hydrochloride are
obtained 1n"the form of a paste. M5 (ESt+), mz = 141 20 Rf (80/20

CH2C12/ B/ Oty Ai fophensgfiép 37teA¢:ebmt'ryr1g It-etWyl-6.,§ gitydromidly) of

2- et hyl - 5- et tro- ,2H yrazo e- 3-carboxylic acid (A are reacted
with 1931:32?2%@4,“}1)[&!; [&f'4i%é[ S’lln (9“63nexyl et hanone 25 hydrochl oride to
give 1. t10-(48%:-86cgn ambde Qhnyine G (Soe sehpnayl R (OH2CI2/ MoK

95/5) ='0.48 (éDC13, 400 PMHz) , 7.6 ppm (1H. be) : 4.4 ppm (2H,
d) ; Step 7:

10 According to M8, 1.2 g (4.9 mmol) of 5-tert-butyl-2-ethyl-
4-nitro-2H-pyrazole-3-carboxylic acid are reacted with
1.06 g of 2-amino-4’'-nitroacetophenone hydrochloride to
give 1.15 g (58%) of an amide of type C (see scheme 1).

MS (ES-), m/z = 402

15 'H NMR (CDCl;, 400 MHz), 7_

1.4 ppm (9H, s); 1.5 ppm (3H, t); 4.25 ppm (2H, q);
4.95 ppm (2H, d); 7.4 ppm (1H, m); 8.15 ppm (2K, d);
8.35 ppm (2H, d)

Step_8:

20 According to Mll, 1.15 g (2.8 mmol) of the amide C (see
scheme 1) are refluxed with 0.5 ml of HCl and 1.7 g of iron
in an ethanol/water mixture to give 0.43 g (48%) of the
expected compound D (see scheme 1).

MS (ES+), m/z = 326
25 m.p. = 189°C
H NMR (CDCl;, 400 MHz),
1.45 ppm (12H, m); 3.95 ppm (2H, s)}; 4.05 ppm (2H, d);
4.5 ppm (2H, q); 6.2 ppm (1H, m); 6.65 ppm (2H d); 7.8 ppm
(21, d)

30

EXAMPLE 27
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30 4.3 ppm (2H, q) ; 2.5 ppm(3H, s) ; 2.4 ppm(1H m ; 2. 0to 1. 3 ggm
(13H M Step _8: According to ML1, 0.65 g (2 mmol) of the am de C(é L2004
schenme 1) is refluxed with 1.2 g of iron and 0.2 m of 36%90 5 HCl in an

et hanol /water mi xture to give 0.35 g (64% of the expected product D (see
schene 1). mp.: 50C M5 (ES+), mz =275 '"HNWR (C6D6 , 4 0 O MHz) 6.6 ppm
(1H, t) ; 4.6 ppm(2H,_q) ; 3.6 ppm (2H, d) ; 2.5 ppm _(1H, td) ; 2.4 ppm
(3H, s)57(17§m%%02.SHEBNF%IGHPY#r3Tl§QPqﬂﬂﬁ11ﬁ%{'4%h¥ﬂ¥QS%&NPLE 32

1- Et hyl - 3- 5 ir¢l- : = (i - H | o[ 4, 3- 1,41
diaze%i%gﬁggéggk%d32&%&?h§?%Hﬁ%eﬁlg%%¥%%%h3 =piS§?i8£|) SSLp[7: 15
Accordi (R1te Moptopdly RE. 2 efbly]l ;0R32=—tndmirfophadyl)- 4-

nitro-2H pyrazol e- 3-carboxylic acid (A) are reacted wwth 1.3 g (6.2 muol) ,
of 2-an®®®Pl7pyri d- 4-yl - et hanone hydrochloride (J. Med. Chem, 38, 17,

(3907~ 0BT 5o beT L 20 e L ol of 12 el 187 20000y B et one) -
0. 39 xﬁiﬁ&&LﬁﬂmﬁﬁkaéameNBBtar&oﬁyﬂﬁml@Hidtare Bedctpedn ¢2th ¥)23 &. 8 ppm
(2K d)of 2fém§nggzuvnitro-acetophenone hydrochloride to give 2 g
(90%) of the amide of type C (see scheme 1).
MS (ES-), m/z = 388
10 'H NMR (CDCls, 400 MHz),
1.3 ppm (9H, s); 1.5 ppm (3H, t); 3.55 ppm (1H, q); 4.3 ppm
(2, g); 5 ppm (2H, d); 7.8 ppm (1H, m); 8.15 ppm (2H, d);
8.4 ppm {2H, d)
Step 8:
15 According to M1ll, 2 g (5.1 mmol) of the amide C (see scheme
1) are refluxed with 0.5 ml of HCl and 3.07 g of iron in an
ethanol/water mixture to give 0.5 g (31%) of the compound
of type D (see scheme 1).
MS (ES+), m/z = 312
20 m.p. = 191°¢C
'H NMR (DMSO, 400 MHz),
1.15 ppm (6H, m); 1.25 ppm (3H, m); 3.05 ppm (lH, q);
3.8 ppm (2H, d); 4.3 ppm (2H, g); 5.65 ppm (2H, m); 6.5 ppm
(2H, d4); 7.6 ppm {2H, d); 8 ppm (1H, m)
25
Example 28

1-Ethyl-5- (4-hydroxyphenyl) -3-methyl-6,7-dihydro-1H-
pyrazolo [4,3-e]l1,4]diazepin-8-one ]
(R1 = methyl; R2 = ethyl; R3 = 4-hydroxyphenyl)

30 17 ml of a wmolar solution of BRBr; in dichloromethane are

added dropwise to a solution of 0.2 g of 1l-ethyl-5-(4-
methoxyphenyl) -3-methyl-6, 7-dihydro-1H-pyrazolof4, 3-

e][1,4]diazepin-8-one in 84 ml of dichloromethane. The
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(2H, d) ; 4. 1 ppm(2H, q) ; 2.3 ppm(3H, s) ; 1, 2 ppm(3H, t) 25 Step 8:
According to M1, 0.76 g (2.4 mmol) of the anide C (see schene 1) ish JyL 2004
refluxed with 1.43 g of iron and 0.24 mM of 36% HCL in an ethanol /water
m'xture to give 0.1 g (15% of the expected product D (see scheme 1) 30
mp.: 148C M5 (ES+), mz = 270 1H NMR (CDC13 400 M+z) 91 8 8 ppn1(2H d)

8.3 ppm (IH t) ; 7.9 ppm (2H ppm (2H, q) m(2H d) ; 2
3 ppn1tébultlng qutpgﬁn@aHraﬁlqse@w@%;sg mpurs. After COO lng
5-tert-Butyl-l--ethyl-3-meth oo, 7-dj hydr zol 3- 4

di azepfh: y&?‘? (R-ieg Hﬁ‘?’ﬁ)" et:h ?/ n%@‘h:g_a}ert ‘9%411 Sts"gllohhi]rl !

Accordbﬂgakgoﬂgteo @@lﬁtﬁ%n3 m@ﬁé (Hréhﬁi&ywpﬁh@@thyé 4driédn|and
- 2H pyrazol e-3-carboxyl ic acid (A) is reacted with 0.5 é gm)l) of
1- ani nevapdrdtadt. hmh-ebmrmdl@torves Py Gied oy gblagh @F‘ﬁoméﬁ Frapsy

1113- 1114, .1988) 0.72 7,359 f ot h
L1g 1He 180, Lo, e 0 T2 9567300 Ofat aecily (Vbe Gofage scher
bs) ; éupePPidettdngd). Exﬂaﬁoﬁ@méﬁkbfq&he 2obvept gidels 6)1031g Sfppm (3H,

t) ; 1.3 ppm(9H s) Step 8 According to M1, 0,71 g (2.4 nmol) of the
ani de C‘o(npee.n 20 dehéke f)Orﬂb afefd BRIENRIVELIRADF- iron and 0.24 M of

36% HC1 |/ 0. 27 469 f th t ed
or oduct 'D”(gge‘?b% e Cffl?&f%ﬁg&&}‘irzgcéoz@ ve g (469 o e expecte

gy NMR (DMSO, 400 MHz),

10 9.5 ppm (1H, OH); 7.9 ppm (2H, m); 7.8 ppm (lH, bs) ;
6.9 ppm (2H, m); 4.5 ppm (2H, gq); 4 ppm (2H, d); 2.4 ppm
(34, s8); 1.5 ppm (3H, t)

MS (ES+) m/z = 285

m.p. = 250°C
15
EXAMPLE 29
5- (4-Aminophenyl} -3-methyl-1-propyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one
(RL = methyl; R2 = propyl; R3 = 4-aminophenyl)
20 Step 7:

According to M8, 1.5 g (7 mmel) of 5-methyl-4-nitro-2-
propyl-2H-pyrazole-3-carboxylic acid (A) are reacted with
1.52 g (7 mmol) of 2-amino-4'-nitro-acetophenone
hydrochloride to give 2.5 g (95%) of an amide of type C
25 (see scheme 1).
Rf (5/5 cyclohexane/ethyl acetate) = 0.5
'y NMR (CDCl;, 400 MHz), .
8.4 ppm (2H, d); 8.2 ppm (2H, d); 8 ppm (1H, m); 5 ppm (2H,
d); 4.25 ppm (2H, t); 2.55 ppm {(3H, s); 1.2 ppm (2H, m);
30 0.95 ppm (3H, t)
Step 8:
According to Mll, 2.5 g (6.7 mmol) of the amide C (see

scheme 1) are refluxed with 4.1 g of iron and 0.33 m! of

88



M5 (ESt+), mlz = 249 25 "H NWR (CDC13 i 400 MHz)., 6.6 ppm (1H, t) ; 4 ﬁ
ppm (2H q) : 3.7 ppm (2H, d) : 2. 3 ppm (3H s) :; 1.4 ppm (3H, t) =9 3Up200
ppm (9H, s) EXAMPLE 34 30 3-Butyl -I-ethyl -5-phenyl

-6, 7-di hydro- 1H pyrazol o[ 4, 3- el [1, 4l diazepin-B-one (RL = butyl; R2 =
ethyl; R3 = phenyl) Step 7 92 According to MB, 1 g (4.1 mmol) of

5-butyl -2-ethyl-4-nitro- 2H pyrazol e-3-carboxylic acid (A is reacted with
0.7 g 364 HOhmiln) aof sthemoebhextephehoneraydcodive i0dS @ gi4ds) ©Hs5 g

86% of an am de of type C e schene 1 5 M5 (ES+), nmz = 359 =H NMR
EﬁlBF%W%@%R&éséﬁéﬁ%%#ﬂH, bs§; 7?7 ppfn(lH, m; 7.5
ppm (2H, nh.;f.@-@z@m@(ZH, d) ; 4.3 ppm(2H q) ; 3.0 ppm(2H m ; 1.7

ppm (2H, m; 5 ppm(5H, m; 1.0 ppm(3H, t) 10 Step 8. According to M1,,
1.25 g (3. 5M8mdES+0f, mif@ am2®8 C (see schene 1) are refluxed with 2.1 g of

iron and 0.5 f % HCL | n, et hanol /water m xture to give the

expéct ed pr%M 68’?’@@ s‘%‘h@@%ﬁ% i5 mp.: 105.4C M5 (ES+), mz = 311 1H

NVR ( CRCIg3 ppft0Q 1z )m) 8- 9. 8PBbk2H2EY) d) ;7-&. PPrEpa3Hz2a)) &) ;4.4 & mom (2H, q)

; 4.1 ppm “(2H, d); 2.8 p nP?gH, m; 1.9 to 1.2 ppm(7H, m; 1.0 ppm 20

(3H, t)2BXANPLE433 5 noent (BLt Vi) 1-etpgh {3Hj s&priopyI3 -Paan?-(:ﬁﬂvycﬁ)or'-lH
1.85 ppm (2H, m); 0.9 ppm (3H, t}

10 EXAMPLE 30
3-Methyl-S5-phenyl-1-(2.2.2-trifluorcethyl) -6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-0one
(R1 = methyl; R2 = 2,2,2-trifluorocethyl; R3 = phenyl)

Step 7:

15 According to M8, 0.8 g (3.2 mmol) of 5-methyl-4-nitro-2-
(2,2,2-trifluoroethyl) -2H-pyrazole-3-carboxylic acid (A} is
reacted with 0.54 g (3.2 mmol) of 2-aminocacetophenone
hydrochloride to give 0.14 g (12%) of an amide of type C
(see scheme 1).

20 Rf (cyeclohexane/BtOAc 5/5) = 0.76

MS (ES+), m/z = 371
‘H NMR (CDCl;, 400 MHz),
8.5 ppm (1H, s); 8.0 ppm {(2H, d); 7.7 ppm (1H, m); 7.55 ppm
(2H, m); 5.2 ppm (2H, m); 5.0 ppm (2H, d); 2.6 ppm (3H, s)
25 Step 8:
According to M1l, 0.14 g (0.38 mmol) of the amide C (see
scheme 1) is refluxed with 0.23 g of iron and 0.0456 ml of
36% HCl in an ethanol/water mixture to give 0.1 g (80.5%)
of the expected product D {see scheme 1).
30 MS (ES+), m/z = 323 R
'H NMR (CDCl,, 400 MHz),
9.0 ppm {2H, m); 7.5 ppm (34, m); 6.6 ppm (1H, t); 5.3 ppm
(2H, m); 4.2 ppm {(2H, 4); 2.5 ppm (3H, 8)
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pyrazolo [4, 3-el [1, 4] diazepin-8-one 25 (RL = isopropyl; R2 = ethyl; R3

= tent-butyl) Step 7_ According to M9, 0,4 g (1.76 nmmol) of ~ 5 JuL 2004
2-ethyl -5-isopropyl - 4-nitro-2H pyrazol e-3-carboxylic acid (A is reacted
with 0.266 g (1.76 mmol) of 1-am no-3, 3-di net hyl but an-2-one 30

hydrochl oride (J. Org. Chem, 53, 5, 1113-1114, 1988) to give 0.38 g (67%
of an am de of type C (see scheme 1). M5 (ES+), mz = 325 StT ep 8: 93
According to ML2, 0.38 g (1,17 mmol) of the am de C (see schene 1) is
refluxed in ethanol with 1.32 g (5 eq.) of tin chloride dihydrate to glve
0.22 gEEB¥PFEoB Lt he expected product D (see scheme 1). 5 M5 (ES+), rn/z

277 ' H_N 4Q0 8 1 ) 2blofd,3-3. 6
‘3L g %@5&%@%1 190 f%'ﬂ% e) me%:lﬂﬂl.mne]f -J;»Hdiﬂ ard- 4 pfn (G%m 3-3 6 ppm
(9H, skilq, EXBNB&EQM@ 8-one

1- Et hyl - 3- |sopropyl 5- p t ol 7-di hydro- | H zol 0[4
(;](f5416(‘®1a2=3m10n X}Ysltfpr* yT ; N ‘:-hf%%/{: R p t ol y:) St Step
_ ccordin % o] et hy I sopropy

4- ni trMﬁé&@—M = } ]Zét '

(A is reacted with 0.327 g (1.76

mol ) af, C%F%@D lep-t odgyl etjgla'mong hyds oghl omiade toogi ve -3y 1(51% of
an am de of type C (see schene 1) 20 I\/IS % +£ rgz 35§) 2’; lgl\g%(CDCB
400 MHgycloheXxyBmhlananal) (Terrahesds r 753738m (280%h) 0 ppm

mixed with 1.92 g (13.7 mmol) of hexamethylenetetramlne in
10 20 ml of chloroform. The mixture is heated at 48°C for 4
hours and then evaporated to dryness. The residue 1s taken
up in 20 ml of ethanol and 9 ml of 36% hydrochloric acid.
After leaving overnight at room temperature, the reaction
medium is filtered. The filtrate is evaporated to dryness
15 to give an oil which is crystallized from diethyl ether.
After filtration and drying, 2.08 g (80%) of 2-amino-1-
cyclohexylethanone hydrochloride are obtained in the form
of a paste.
MS (ES+), m/z = 141
20 Rf (80/20 CHyClp/MeOH): 0.31
Step 7:
According to M8, 1.8 g (8.9 mmol) of 2-ethyl-S5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid (A) are reacted with
1.6 g (8.9 mmol) of 2 -amino-1-cyclohexylethanone
25 hydrochloride to give 1.15 g (40%) of an amide of type C
{see scheme 1).
Rf (CH,Cl,/MeQH 95/5) = 0.48
g NMR (CDCls;, 400 MHz), 4
7.6 ppm (1H, bs); 4.4 ppm (2H, d); 4.3 ppm (24, g); 2.5 ppm
30 (3", s); 2.4 ppm (1H, m); 2.0 to 1.3 ppm (13H, m)
Step 8:
According to M1l, 0.65 g (2 mol) of the amide C (see
scheme 1) is refluxed with 1.2 g of iron and 0.2 ml of 36%
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(2H, d) ; 4.3 ppm(2H, q) ; 3.6 ppm(1H m ; 2.4 ppm (3H, s) ; .5
(3H t); 1.3 ppm(6H d) 25 Step 8: According to M2, 0.32 g (1.17 n‘rrgU)JLéﬂl]l
the am de C (see schene 1) is refluxed in ethanol with 1.01 g of tin
chloride dihydrate to give 0.13 g (47% of the expected product D (see
scheme 1) 30 M5 (ES+), mz = 311 ''H NVR (DVSO, 400 MHz) , 94 8.2 ppm (1H,
t) : 7.9 ppm(2H, d) ; 7.3 ppm (2H, d) ; 4.4 ppm (2H, q) ; 4.0 ppm (2H d)
, 3.2 mud (fHamethandl ppatédHmisrureld pme( 3H33 )y B&)ppef (B d) i 5
EXAMPLE 37 4-(1-Ethyl -3- |%o pr opyl - 8- oxo 1,6,7,8-tetrahydro- pyrazolo [4,
3-el [@mﬁct@daﬁfﬁ#il%ty@) BRAzEFNENEI &) - (R = isopropyl; R2 - ethyl; R3'=
4- cyanopheny] ), .St d: 10 According to M3, 0.4 g (1.76 mml) of

2-et hyl - 5-i so'pr'o'py - 4-nitro-2H pyrazol e-3-carboxylic acid (A) is reacted ,
with 0.346M% ((ESZ@ mmf3 ©f2%5(2- ani noet hanoyl ) benzonitrile hydrochloride
(Yakugaku Zasshi . 72, 305 307 1952) to give 0.27 g (41% of an am de of
typ® C (see Ech¥fe (E O Vsl ) n12—368"HN|\/R(CDC13 400 MHz)

8.1 pprg (52:‘3‘prr9')(1H7 @)ppq' %pnp)(ZH7 %ﬁ p@%(%ﬁm heh,: d)3, 29" %@H d) :i

4.3 ppm7 (2
Step 8: (]Ar,cd:rdil N 1o Mhﬁ (BHZ?S@ (0.2 llmoll) 30fPRﬂhe(1aJH;den)G (Jse% therre 1)

Is refluxed in ethanol with 0.82 g of tin
(3H, t)

10 EXAMPLE 32
1-Ethyl-3-methyl-5-pyrid-4-yl-6,7-dihydro-1H-pyrazolo{4,3-
el [1,4]ldiazepin-8-one
{(R1 = methyl; R2 = ethyl; R3 = 4-pyridyl)

Step 7:

15 BAccording to M8, 1.24 g (6.2 mmol) of 2-ethyl-5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid (A) are reacted with
1.3 g (6.2 mmol) of | 2-amino-1l-pyrid-4-yl-ethanone
hydrochloride (J. Med. Chem., 38, 17, 3342-3350, 1855; J.
Amer. Chem. Soc., 67, 1468-1472, 1945) to give 0.77 g (39%)

20 of an amide of type C (see scheme 1).

Rf (80/20 CH,Cl,/acetone} = 0.39
'H NMR (DMSO, 400 MHz),
9.4 ppm (1H, t); 8.7 ppm (2H, d}; 7.8 ppm (2H, d); 4.8 ppm
(2, d); 4.1 ppm (2H, g); 2.3 ppm (3H, s); 1.2 ppm {3H, t}
25 Step 8:
According to Mll, 0.76 g (2.4 mmol) of the amide C (see
scheme 1) is refluxsd with 1.43 g of iron and 0.24 ml of
36% HCl in an ethanol/water mixture to give 0:1 g (15%) of
the expected product D (see scheme 1).
30 m.p.: 148°C -
MS (ES+), m/z = 270
H NMR (CDCl,, 400 MHz),
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chl oride di hydrate to give 0.077 g (33% of the expected product D (Eem
scheme 1) 25 M (ESA-), niz = 322 1H NVR (CDCL3r 400 MHz), 8.3 ppm (IR, J4l)200
;8.2 ppm(2H, nm ; 8 0 ppm(2H, m ; 4.45 ppm (2H, q) ; 4.05 ppm(2H, m
;3.2 ppm(1H, m ; 1.4 ppm(3H t) ; 1.3 ppm (6H d) 30 Exanple 38

1- Et hyl - 3-i sopropyl -5-(4-pyrrolidir_-1-yl-phenyl)-6,7- dihydro-1H pyrazol o
[4, 3-e] [1, 4] diazepin-8-one, 95 --5JUL2004 (Rl =_isopropyl; R2 = ethyl;
R3 = 43(-§-Wmo13%yl§1gheﬁyp PRPntHESi Llof {h él?‘&m( %t’(me‘;‘lﬁ‘ WTh R3 =

4- (1- oldydi ny! Y} 38 AGEO! &) g 1 16a 1L, 01 ( BOpERDI(30f ©)
2-bron§§éﬁ'(g}(’lfw'5]} %ﬁ?ot% di S\c;i?l')phenyllgéglvﬁ%amone are moﬁgigovmth 8.75 ¢

(62.4 moi) of hexanethyl enetetramne in 240 m of chloroform The m xture
is heated_at 480QC for 4 hours and then filtered at roomtenperature. The
preci pEERMELE 33ken up in 88 nl of ethanol and 44 m of 36% hydrochl oric
acid. 10 1, rr4 l.gypjju[‘gg'tt_v -gppr@i'ﬁ%aigt hhg1sgacgion medium
S silg'ertggfte‘Fhuzé%i ij{%e IS evap%ﬂat ed to dryness ?}(;rgi ve an oil which is
cryst ald]i[2ea lfidiemapirarioneAfter filtration, washing of the precipitate

with 20 _nm of ter nd drying, 6 3 g _(43% .0f,2-amno-1-(4-(1 15
pyrrol i{&n& S}?\é\'ﬁwej)' e‘%%aﬁo?%‘ﬂy’d HT ofl;éﬁg %?%Y]o%t ained in the formof a
bei ge \@Eﬁ containing 3% by weight of NH4C1. 1H NWR (DMSO, 400 MHz), a.

| ppm ; 7.65 ppm (2H, d) ; 6.45 ppm (2H, d) ;
According to M8, 0.66 g (3.3 mmol) of 2-ethyl-S5-methyl-4-

10 nitro-2H-pyrazole-3-carboxylic acid (A) is reacted with
0.5 g (3.3 mmol) of 1-amino-3,3-dimethyl-butan-2-one
hydrochloride (J. Org. Chem., 53, 5, 1113-1114, 1988} to
give 0.72 g (73.5%) of an amide of type C (see scheme 1).

Rf (90/10 CH;Cla/MeQOH) = 0.88

15 H NMR (CDCl;, 400 MHz), ,

7.6 ppm (1H, bs); 4.5 ppm (2H, d); 4.3 ppm (2H, q); 2.6 ppm
(3, s); 1.5 ppm (3H, t); 1.3 ppm (9H, s)

Step 8:

According to M1ll, 0.71 g (2.4 mmol) of the amide C (see

20 scheme 1) is refluxed with 1.43 g of iron and 0.24 ml of
36% HCl in an ethanol/water mixture to give 0.27 g (46%) of
the expected product D (see scheme 1).

m.p.: 120°C
MS (ES+}, m/z = 2489

25 H NMR (CDCls;, 400 MHz},

6.6 ppm {1H, t); 4.5 ppm (2H, g); 3.7 ppm (2H, 4}; 2.3 ppm
(3H, s); 1.4 ppm (3H, t); 1.2 ppm (9H, 8)

EXAMPLE 34
30 3-Butyl-l-ethyl-5-phenyl-6,7-dihydro-lH-pyrazolco(4,3-
el [1,4]diazepin-8-one

(R1 = butyl; R2 = ethyl; R3 = phenyl)
Step 7:
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20 4.2 ppm (2H, m; 3.2 ppm (4H, m; 1.8 ppm (4H, t) Step 7: According to
M, 0.4 g (1.76 mmol ) of 2-ethyl-5-isopropyl - - g JUL 2004
4--nitro-2H pyrazol e-3--carboxyl ic acid (A is reacted with 0.437 g (1.76
mmol ) of 2-amno-1- (4-(1 -pyrrolidine) phenyl) 25 ethanone hydrochl oride
(97°/c) to give 0.36 g (49%9 of an amde of type C (see schene 1). M5 (ES+),

n z 414 Step B. Accordlngto ML2, 0.%6 9%0.8 m"mj: f the amdeC(see
gohsghbﬁéolﬁlﬁg Eef Mixed o &- H-ar‘i‘E?OlsA?/it Og uEYZSZéﬁ %‘Ygf%t At 8h|hor| de
Vo ( ey e Ret &od-GithadtRd R W e B e (TR TS o

(2H, dI4 IGmﬁODPm (ﬁH 2d&minéaéebpphehﬁﬂe q)lydrach&oppma( 2Ho dwive3. 3 ppm
Egﬂ d)- gsEgA,(,@Eg) 3gf an amld% bR tgrp (see sc%epnﬁjm (3H t) ; 1.3 ppm

Drrelgg heny l-e I-3 | sopropyl -6, 7-di hydro-| H pyrazolo [4, 3
- e [1, 4] |a§%§|”ﬁ g)’-one'ta? = isopropyl; R2 = ethyl; R3 = :
2, 4- di met holey piMmoy(QDCIL) &tosp MHz)According to MB, 0.4 g (1.76 mol) of

wih s, éggbé"%’éﬁ%%ﬂ B0t i) 2147 dPRB Ry pRLAy )", FEPhanone.
rB/drOCQ% @e; Fﬂe' gi ﬁg,o (@tﬁ 9%66% Piopin esmdegpt 316 ppwe (BH(se ;scheme
1.7 ppm (2, m); 1.5 ppm (5H, m); 1.0 ppm (3H, t)
10 Step 8:
According to M11l, 1.25 g (3.5 mol) of the amide C (see
scheme 1) are refluxed with 2.1 g of iron and 0.5 ml of 36%
HCl in an ethanol/water mixture to give the expected
product D (see scheme 1).
15 m.p.: 105.4°C
MS (ES+), m/z = 311
' NMR (CDCl;, 400 MHz),
8.0 ppm {2H, m); 7.5 ppm (3H, m); 4.5 ppm (2H, q); 4.1 ppm
(2H, d); 2.8 ppm (2H, m); 1.9 to 1.2 ppm (74, m}; 1.0 ppm
20 (3H, t)

EXAMPLE 35
5- tert-Butyl-1-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4] diazepin-8-one
25 (Rl = isopropyl; R2 = ethyl; R3 = tert-butyl)
Step 7:
According to MS, 0.4 g (1.76 mmol) of 2—ethy1__:5—isopropyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) is reacted with
0.266 g (1.76 mmol) of 1-amino-3,3-dimethylbutan-2-one
30 hydrochloride (J. Org. Chem., 53, 5, 1113-1114, 1588} to
give 0.38 g (67%) of an amide of type C (see scheme 1).

M5 (ES+), m/z = 325
Step 8:



According to ML2, 0.47 g (1.16 mml) of the amde C (see schene 1) is
refluxed in ethanol with 1.31 g of tin 20 chloride dihydrate to give $lL128
g (37% of the expected product D (see schene 1). M (ES+), mz = 357 1H
NVR (DMSO, 400 MHz), 8.3 ppm (1H, t) ; 7.6 ppm (1H, d) ; 6.7 ppm(2H, m ;
4.45 25 (2H, q) ; 3.9 ppm(3H, s) ; 3.85 ppm(2H, d) ; 3.8 ppm(3H, 3.2
ppm (1H, m; 1.4 ppm(3H, t); 1.2 ppm (6H d) EXAMPLE 40

5-tertxBubydidgi sep™MA, - b Bgopy! {5, 7 dinmpd) 0-dfH BRepymeziel oC [ 45e8-¢] [1, 4]
di azepin-8-one (R = isopropyl; R2 = propyl; R3 = ter -but?/léf gteZ 7 . ppm
s) ; S¥chemerdl ngst vefbuxedszs gthaned WidH 10'f335-‘356%r%%y -4t tin o
nitro-2-propyl - 2Kk | ez 3- car.poxyl i i | ST e ~+B30. 267 ¢
(1. 76 Thbrsidy PR, oS B2 0,58 |98 AN oeREtt S g
Chem ,pBsduds B1{3ed134heh@88) .t0 5 give 0.43 g (72% of an anmide of type

C (see Schenme 1). M5 (ES+), mz = 33 Step 8. According to ML2, 0.43 g
(1.27 ol )M (&) anfde € 2%8e schene 1) is refluxed in ethanol with 1.43

g of tin I %ﬂégr' [ 0 give 0.236 g (649% of the expected
product D (g{ee h@n@sq') W%Lq@ﬂ, mz = 291 'H NWVR (DVSO, 400 MHz) 8. 25

ppm(zlﬁHJz%sﬂrp flg,pnm;(%gH@%m _32?, ggr}m(BHﬁ gpm (ZH3. Q) ppih.L1BPmm) ; 1.8
ppm (28 M s L 5P S8 ) 135" 3P s, @); 1.2 ppn (9H, )

10 EXAMPLE 36
1-Ethyl-3-isopropyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo(4,3-
e] [1,4)ldiazepin-8-one
(Rl = isopropyl; R2 = ethyl; R3 = p-tolyl)

Step 7:

15 According to M9, 0.4 g (1.76 mmol) of 2-ethyl-5-isopropyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) is reacted with
0.327 g {(1.76 wmmol)  of 2-amino-l-p-tolylethanone
hydrochloride to give 0.32 g (51%) of an amide of type C
(see scheme 1).

20 MS (ES+), m/z = 359

H NMR (CDCl;, 400 MHz),
7.9 ppm (2H, 4); 7.7 ppm (1H, bs); 7.3 ppm (24, d); 5.0 ppm
(28, d); 4.3 ppm (2H, g); 3.6 ppm (1H, m); 2.4 ppm ({(3H, 8);
1.5 ppm (3H, t); 1.3 ppm (6H, 4)

25 Step 8:

According to M12, 0.32 g (1.17 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 1.01 g of tin
chloride dihydrate to give 0.13 g {47%) of ‘the expected
product D (see scheme 1).

30 MS (ES+), m/z = 311

H NMR (DMSO, 400 MHz),
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(9H, s) ; 0.85 ppm (3H, t) EXAMPLE 41

3-Isopropyl -1 -propyl -5-p-tolyl-6,7-di hydro-| H pyrazolo[4,3- 20 e] ~ 5 JUL 2004
[ 1, 4] di azepin-8-one (RL = isopropyl; R2 = propyl; R3 = p-tolyl) Step 7:
According to M9, 0.425 g (1.76 mml) of 5-isopropyl-4-

nitro-2-propyl --2H pyrazol e-3-carboxylic acid (A) is reacted 25 with 0.327
g (1.76 mol ) of 2 -amno- 1 -p-tolylethanone hydrochloride to give 0.37 ¢
(579) o.2amppam tEHpf £} ypd.C pisee{xthedk; 1V. 3VBpMESLH,, di: z4=43FBm Step 8:

30 A di to M2, 0.3 | f th i is ref
ixed (@b Mol 48 (BEE . (2g 8171 Bn2 SRFLHE iy od SRB b6 1476 g
559 qf ted . D h 1). 98 M5 (ES+), mz = 325 1H
(NI\/R/Q(D%S(gt rbi’@ﬁ%’)?g)s’.%%ﬁTH,(él??e‘;ﬁ;.?ngpm)(zH, d) ( 7.)1 pme(ZH, d) ;

L ]

4.25 ppm (2H, t) ; 3. 8 ppm(2H, d) ; 3.1 ppm(1H m ; 2.2 ppm (3H s) ;

51.6 psmiZH 3? ; 1.1 ppm (6H, d) ; 0.7 ppm (3H, t) EXAMPLE 42
4- (%1 [}Sﬁ -0xo-1|-propyl-1,6,7,8-tetrahydro- pyrazolo (4, 3-e] [1, 4].
di azepi4n;é_-

eng o, bt 0q(RL.o=1i 80pr gp¥k: rBRvany-opyl; R3 =
4- cyanopheng/%t))tlﬁSt ep 7§§%‘5c§%%di8n§k?olﬂ/g,'96?4%5% (1.76 mol) of

5- i sopmmezalo [ 13 eePipropiiazeppnrzylébesngendsaiiliec acid (A) is reacted
T O e EDL ol oehs T BIEEL o p g
Step 7:

10 According to M9, 0.4 g {1.76 mmol) of 2-ethyl-5-isopropyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) is reacted with
0.346 g (1.76 mmol) of 4- (2-aminoethanoyl) benzonitrile
hydrochloricie (Yakugaku Zasshi, 72, 305-307, 1952) to give
0.27 g (41%) of an amide of type C (see scheme 1).

15 MS ('Es-), w/z = 368

‘H NMR (CDCli, 400 MHz),
8.1 ppm (2H, d); 7.8 ppm (2H, d); 7.75 ppm (1H, bs) ;
5.0 ppm (2H, d); 4.3 ppm (2H, m}; 3.5 ppm (1H, m); 1.5 ppm
(3%, m); 1.3 ppm (6H, m)

20 Step 8:

According to M12, 0.27 g (0.7 mmol) of the amide C {see
scheme 1) is refluxed in ethanol with 0.82 g of tin
chloride dihydrate to give 0.077 g (33%) of the expected
product D (see scheme 1)

25 Ms (ES+), m/z = 322

H NMR(CDCl;, 400 MHz),

8.3 ppm (1H, t); 8.2 ppm (2H, m); 8.0 ppm (2H, m);
4.45 ppm (2H, q); 4.05 ppm (2H, wm); 3.2 ppm— (1H, m); 1.4
ppm (3H, t); 1.3 ppm (6H, d)

30 »
Example 38
1-Ethyl-3-isopropyl-5- (4-pyrrolidin-1-yl-phenyl) -6,7-
dihydro-1H-pyrazolo(4,3-e] [1,4]diazepin-8-one,
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0.32 g (48% of an am de of type C (see Schene 1). M5 (ES+), mz = 384 1H

NVR (CDCL3, 400 MHz) , 8.1 ppm (2H, d) : 7.85 ppm (2H, d) ; 7.7 ppn 144l 2004
bs) ; 20 S. 0 ppm(2H, d) ; 4.3 ppm(2H, nm ; 3. 6 ppm(1H m ; 1. 9 ppm
(2H, m ; 1.3 ppm(6H, d) ; 0.9 ppm(3H, m Step 8. According to ML2, 0.32
g (0.834 mol) of the amde' C (see schene 1) s refluxed in ethanol wth
0.94 g of tin 25 chloride to give 0.076 7% of the expected product D
(see SctRbe= 1;sc>wsopE$+) R2m&ze‘ﬁh}z$6 BBy Npgzr(l(-mscgolmhfl{\h%eny]e 3 ppm (1H,

be) ; 8,15 2H, 0 2H, 3 H, 05
(EL msyn%ﬁggb%m Pim tFi)e s Jf%‘g?n%) 8 1 H, = 334 (379 o
(3H, t)

5-(2, 4-Dne oxyp E?P? % |sopropyl -l - propyl -6, 7-di hydro- 1H pyrazol o L4,
3-€] [hcé@rdiageptdsn Mdne ](eRJl =g sqpoopyinplR2 ofpraphrom@81l=(4-(1-

2, 4- di net hoxi/lgh 3) Ste 5 Accordi ng to MD, 0.425 (1 7i mml) of
5- | SOprpFe ;L PheRy, Q)?FhE‘PPB?r azdf &- 3- B&FBExy! f‘&t i dB¢ A7 i sIreact ed

wWth 0. 407 8 fdoT§ ) ?ltax%{t@%h/?‘iehe(:%té“aﬂt@ﬁ hozm— pﬁ]@@yl k@t hagene

hydrochloride to give of an am de of type C (see Schene 1).
10 MB (cﬁﬂk)roﬁbzm— The &B{txﬂ:e Pecbhedind tak MI2°COfexr ¢t (howos napd) of the

am de C (S filterad at room temperature. The precipitate is taken
up in 88 ml of ethanol and 44 ml of 36% hydrochloric acid.
10 After stirring overnight at room temperature, the reaction
medium is filtered. The filtrate is evaporated to dryness
to give an oil which is crystallized from ethanol. After
filtration, washing of the precipitate with 20 ml of water
and drying, 6.3 g (43%) of 2-amino-1- (4- (1~
15 pyrrolidine)phenyl) -ethanone hydrochloride are obtained in
the form of a beige powder containing 3% by weight of
NH,4C1.
'H NMR (DMSO, 400 MHz),
8.1 ppm (3H, s); 7.65 ppm (2H, d); 6.45 ppm (2", d);
20 4.2 ppm (2H, m); 3.2 ppm (4H, m); 1.8 ppm (4H, t)
Step 7:
According to M9, 0.4 g (1.76 wmmol) of 2-ethyl-5-isopropyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) is reacted with
0.437 g (1.75 wmol) of 2-amino-1-(4-{1l-pyrrolidine)phenyl) -
25 ethanone hydrochloride (97%) to give 0.36 g (49%) of an
amide of type C (see scheme 1).
MS (ES+), m/z = 414
Step 8:
According to Mi2, 0.36 g (0.87 mmol) of the amide C {see
30 scheme 1) is refluxed in ethanol with 0.98 g (5 eq.) of tin
chloride dihydrate to give 0.143 g (45%) of the expected
product D (see scheme 1).

MS (ES+), m/z = 366
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schenme 1) is refluxed in ethanol with 1.46 g (5 eq.) of tin chloridgrjn

di hydrate to give 0.246 g (51% of the expected 15 product D (see S éWemm
1). M5 (ES+), mlz = 371 iH NWR (DVSO, 400 MHz), B.3 ppm (1H, bs); 7.55 ppm
(1H, m; 6.7 ppm(2H, m; 4.4 ppm(2H, t) ; 3.9 ppm(3H, s) ; 3. 8 ppm
(5H, n') , 3.2 ppm 20 (1H m ; 1.8 ppm(2H m ; 1.3 ppm(6H m ; 0.8 ppm

(3H, 44 -tent - utyI -l -ethyl -6, 7-di hydro-1 H pyrazol o[ 4, 13-
e] [1 4] d?gztgﬁ{ (Qﬁﬁﬁe 2‘@0(#@2 ‘tert-butyl: R2 = ethyl: R3 = tert-butyl)
Stye 7ig AC | 1@y f e VD, 70942Bmg (2%-1761mmé)60§>ét§ﬁt l@th|4?4 m

et hyl - 4 nitro- Zﬁ%yrazol e- 3- %grrubo(xyl I C )aC| IS (reacte vmthpo 267 g
(1.76 raal,) g@F;1-anPho-Bpm3 (ZH netdilyd bdt.a8n- Proond480 hpdtly ochidrip®t o gi ve

0.37 g,(62% ,of _.an _am of .type see hepe 1). . MS_(ESH), z =339
St ep 8((1500 Aé c G dBTY &g{ 'yol'sa%gélﬁ.égimgf) a)f3t38&a§16§e g(see
schgne 1) is refluxed in ethanol with 1.23 g of tin <chloride dihydrate to

gi ve 0. 17 g (54% of the expected product D (see Schene 1). 5 M5 (ES+), *
m z = BXAMPHENSR (DMVSO, 400 MHZ), 8.2 ppm (1H, t) ; 4.4 ppm (2H, q) ; 3.5

20 2.5l e -l P b B BOAREAEL 20
pyrazolo[4,3-e] [1,4]diazepin-8-one
(Rl = isopropyl; R2 = ethyl; R3 = 2,4-dimethoxyphenyl)
10 Step 7:
According to M9, 0.4 g (1.76 mmol) of 2-ethyl-5-isopropyl- _
4-nitro-2H-pyrazole-3-carboxylic acid (A&) 1is reacted with , /
- 0.408 g (1.76 mmol) of 2-amino-1-(2,4-dimethoxyphenyl)-
ethanone hydrochloride to give 0.47 g (66%) of an amide of
15 type C (see scheme 1).
MS (ES+), m/z = 40
Step 8:
According to M12, 0.47 g {(1.16 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 1.31 g of tin
20 chloride dihydrate to give 0.152 g (37%) of the expected
product D (see scheme 1}.
MS (ES+), m/z = 357
'H NMR (DMSO, 400 MHz),
8.3 ppm (1H, t); 7.6 ppm (1H, d}); 6.7 ppm (2H, m); 4.45 ppm
25 (2H, q); 3.9 ppm (3H, s); 3.85 ppm (2H,d); 3.8 ppm (3H, 8);
3.2 ppm (1H, m); 1.4 ppm (3H, t); 1.2 ppm (&6H, d)

EXAMPLE 40
5-tert-Butyl-3-isopropyl-l-propyl-6,7-dihydro~-1H-
30 pyrazolo[4,3-2] [1,4]diazepin-8-one .
(R1 = isopropyl; R2 = propyl; R3 = tert-butyl)
Step 7:
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e] [1, 4] diazepin-8-one (RL = tent-butyl; R2 = ethyl; p tolyl) Stei)
7: 15 According to M3, 0.425 g (1.76 nnDI) of 5-tert- butyl 3 JUL 00
et hyl -4-ni tro-2H pyrazol e-3-carboxylic acid (A) is reacted mnth 0.327 ¢
(1.76 mmol ) of 2-am no-1-p-tolylethanone hydrochloride to give 0.39 g

(60% of an am de of type C (see Schene 1). 20 M5 (ES+), mz = 373 Step
8: According to M2, 0.39 g (1.05 mmol) of the amde C (see schene 1) is

r ef | ux@gtcdorddmigandlc wMeh 10 1829 (1_\3‘ t(iln 76c himol tle culfhﬁ-rﬁa!tcantcep}g'ﬁ-\ﬂe- 0.181 ¢

539 f, th d 2 d Sch 1)., ES+) 325 'H
) D B B D SR B ol 10
, (2H h o287 RPY iz‘rts fhhol ) o% 5. F&l&ﬂ‘r&aﬂ it HPAbutEn -2 odd ppm
(3H, t) 1.4 ppn1ppn1101 EXANPL

4- (3- tmmmrwomcm hy(l7~ 8-@rw- 1CBeR. 81584 aBydrid 1 3ykEbl 01P88) Foe] (1,

p c%’:aﬁ&ﬂ'ﬁ'@n)ﬂ )43y§ s{)i% AL ?ﬂ(‘hR% F NBYPR 34 ésae(f_l?%“h ?ngf:

5-tert - but yws?2-(sgdhy) Iﬁ/illgrp_; 2H pyrazol e- 3 carboxyllc acid (A is reacted
with 0.346 ¢ (1 76 mmol ) of 4- (2-ani noet hanoyl )benzonitrile

Step 8:
Accérding to M12, 0.43 g (1.27 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 1.43 g of tin
10 chloride dihydrate to give 0.236 g (64%) of the expected
product D (see Scheme 1).
MS (ES+), m/z = 291
'H NMR (DMSO, 400 MHz),
8.25 ppm (1H, bs); 4.4 ppm (2H, bs); 3.6 ppm (2H, 8);
15 3.2 ppm (1H, wm); 1.8 ppm (2H, m}; 1.3 ppm (6H, d); 1.25 ppm
(9H, s}; 0.85 ppm (3H, t)

EXAMPLE 41

3-Isopropyl-l-propyl-5-p-tolyl-6,7-dihydro-1H-pyrazoloi4,3-
20 e][l,4]diazepin-8-cne

(R1 = isopropyl; R2 = propyl; R3 = p-tolyl}

Step 7:

According to M9, 0.425 g (1.76 mmol) of S5-isopropyl-4-

nitro-2-propyl-2H-pyrazole-3-carboxylic acid (A) is reacted
25 with ©0.327 g (1.76 mmol) of 2-amino-l1-p-tolylethanone

hydrochloride to give 0.37 g (57%) of an amide of type C

(see scheme 1).

MS (ES+), m/z = 373
Step 8:
10 According to M12, 0.37 g (1 mmol) of the amide C (see
scheme 1) is refluxad in ethanol with 1.12 g of tin
chloride dihydrate to give 0.176 g (55%) of the expected

product D {see scheme 1).
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hydr ochl ori de (Yakugaku Zasshi, 72, 305-307, 1952) to give 10 0.33 g (69O
of an am de of type C (see schene 1). M5 (ESt+), mz = 384 1H NWR (CDdié,L 4
400 MHz) , 8.1 ppm (2H, d) ; 7.8 ppm(2H, d) ; 5.0 ppm (2H, d) ; 4.3 ppm
(2H, m; 1.5to 1.4 ppm(12H, m 15 Step 8. According to M2, 0.33 g (0.86
mmol) of the amde C (see schene 1) is ref luxed in ethanol with 0.97 g of
tin chloride dihydrate to give 0.0.91 g (32% of the expected product D
(see Schene yb) . (@28, V5  E5+) 3982z = 336 1H NVR (DVBO, 400 MHz), 8.3 ppm (1H,
t) ; 8.2 ppﬁ](gh, ) ; 8.0 ppm(2H, d) ; 4.45 ppm (2H, m ; 4 .0 ppm (2H
d) ; 1.4 pprH(SMR JpMSOL. Z3PopPMAZ)3H, t) 25 EXAVPLE 47
3-tent-Butyl -5- 4- di metf hgxyphe )-l-ethyl-6, 7-dijiydro- 1 r lo [4,
3-e] (B-4 Pz 'n-%i bng'?%&g Rék{t-éﬁﬁyﬁ;'lﬁp@‘ gﬁk}l ;(‘%Rs {F;Pg/ B a
2, 4- di etthoxphenys ) ppmt epr7: a9 ACEOpSMNg1Ee M), G A2%yk (3P &pl) of
5-tert[%ﬁ1'y@2'- e;g%/%y ?ﬁ- ﬁ?%?od?él-l- pyrggol g— 3-c§raboxyl i csp%l:i g (g)g)ins) react ed
Wi t 15 0.14G7 ppr( 1{2E6, rmipt )1 of Ppani @, |4l 2, - di pPohdRE. Bhenyl ) et hanone
hydrochl oride (LT. Chem Res. Mniprint, 7, 102 1581-1597, 1989) to give

0.56 g (76% of an am de of type C (see Schene 1). M5 (ESt+), niz = 419

Step SpZamdagporai ng to M2, 0.56 g (1.34 mol) of the amde C (see schene
1) is refluxed in ethanol with 1.51 g of tin <chloride dihydrate to give
0.112 ¢+({Z%Wsapirepel ekpeedel-propyl-1,6,7,8-tetrahydro-

pyrazolo[4,3-e] [1,4]diazepin-5-yl)benzonitrile

13

10 (Rl = isopropyl; R2 = propyl:; R3 = 4-cyanophenyl)
Step 7:
According to M9, 0.425 g (1.76 mmol) of S5-isopropyl-4-
nitro-2-propyl-2H-pyrazole-3-carboxylic acid (A) is reacted
with 0.346 g (1.76 mmol) of 4-(2-aminoethanoyl)benzonitrile
15 hydrochloride (Yakugaku Zasshi, 72, 305-307, 1852) to give
0.32 g (48%) of an amide of type C (see Scheme 1).
MS (ES+}, m/z = 384 |
'H NMR (CDCl;, 400 MHz),
8.1 ppm (2H, d); 7.85 ppm (2H, d); 7.7 ppm (1H, bs);
20 5.0 ppm (2H, d); 4.3 ppm {(2H, m); 3.6 ppm (1H, m}; 1.9 ppm
(2H, m); 1.3 ppm (6H, 4); 0.9 ppm (3H, m}
Step 8:
According to M12, 0.32 g (0.834 mmol) of the amide C (gee
gcheme 1) is refluxed in ethanol with 0.94 g of tin
25 chloride to give 0.076 g (27%) of the expected product D
{see Scheme 1).
MS {(ES+), m/z = 336
1 NMR (DMSO, 400 MHzZ),
8.3 ppm (1H, bs); 8.15 ppm (2H, m); 8.0 ppm (2H, m);
30 4.4 ppm (2H, g); 4.05 ppm (2H, m); 3.2 ppm (1H, m); 1.8 ppm )
(2, m); 1.3 ppm {(6H, d); 0.9 ppm (3H, &)

EXAMPLE 43
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product D (see Schene 1). M5 (ES+), mlz = 371 10 1H NMR (DVSO, 400 M—Ig
8.2 ppm(1H, t); 7.4 ppm(1H, s); 6.5 ppm(2H, m; 4.3 ppm (2H m Ujﬂgﬂm
ppm (3H, s) ; 3.65 ppm (5H, bs) 1.2 ppm (9H, s); 1.15 ppm (3H, t) 15
EXAMPLE 48 3,5-Di-tert-butyl-I-propyl -6, 7-di hydro-| H pyrazol o[ 4, 3- e] [1,

4] di azepin-8-one (R1 = tert-butyl; R2 = propyl; R3 = tart-butyl) Step 7:
20 According to M3, 0.449 g (1.76 mml) of 5tert butyl - 2-

et hyl - 4&njg r@-lﬁhhemh@zgpke@fb)a{bﬂn@bpmwldl(P.)‘Opslréac'lt-ééihY#Ph 0.267 g

(1.76 mmol ) of 1 am no- g Ibutan 2-one hydrochloride (J. Og.
Chem , 133‘?15-“51%1% (413221 398%]?‘% SRR 0% g (68% of an amide of type C

Eieg sc _aﬁgfbagr,%ﬁd e;s% doyl 3583 StgpadaineenbayplcholM2, 0.42 g
. e

scheme 1) is refluxed in ethanol with 1.34

g of tigte hi;orlde di hydrate to give 0 154 g (42% of the expected 3 0
product™ D Esee Schene

8. 2 Hphqagxd {I)g 5§93 HB?fn (%%52%)59% 5576prﬂ“’(“9 %W% 7@‘%’9"@3 4VHZ); 1031

9 - &) aEXal 4% Freacted
Ep?‘eﬁt“&@‘f - A %& -ﬁ‘%’ a?/@l% ﬁﬁ%ﬁ%é ?.‘1 p;\//ra:zﬁol o (4. 3¢ [1 4]
di azeplwn;tfh one. 4 :gtel(l B6t yimoR? =O0fr oramim L pl3 o yAime Ry 7.

phenyl)ethanone hydrochloride to give 0.54 g (73%) of an
amide of type C (see Scheme 1).
10 MS (ES+), m/z = 41
Step 8:
According to M12, 0.54 g (1.29 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 1.46 g (5 eg.) of tin
chloride dihydrate to give 0.246 g (51%) of the expected
15 product D (see Scheme 1).
M5 (ES+), m/z = 371
'H NMR (DMSO, 400 MHz),
8.3 ppm (1H, bs); 7.55 ppm (lH, m; 6.7 ppm (2H, m);

4.4 ppm (2H, t); 3.9 ppm (3H, s); 3.8 ppm (5H, m}; 3.2 ppm
20 (1H, m); 1.8 ppm (2H, m); 1.3 ppm (6H, m); 0.8 ppm (3H, m)

EXAMPLE 44
3,5—Di-tert-butyl—l-ethyl-s,7-dihydro-lH%pyrazolo[4g3-
e] [1,4]diazepin-8-one
25 (Rl = tert-butyl; R2 = ethyl; R3 = tert-butyl)
Step 7:
According to M9, 0.425 g (1.76 mmol) of 5- tert ~butyl-2-
ethyl-4-nitro-2H-pyrazole-3- carboxylic acid (A is reacted
with 0.267 g (1.76 mmol}) of 1-amino-3,3- ~-dimethylbutan-2-one
30 hydrochloride to give 0.37 g (62%) of an amide of type C
(see Scheme 1).

MS (ES+), m/z = 339

Step 8:
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According to M, 0.449 g (1.76 mmol) of 5-tert-butyl-4- 10

ni tro-2-propyl - 2H pyrazol e-3-carboxylic acid (A) is reacted with 0. 3274 2004
(1.76 mmol ) of 2-am no-I-p- tolyl ethanonehydrochloride to give 0.43 g (63%
of an am de of type C (see Schenme 1). Ms (ES+), mz = 387 15 Step 8:
According to ML2, 0.43 g (1.11 rrrml) of the amde C (see schene 1) is
refluxed in ethanol with 1.26 of tin chloride to give 0.163 g (43% of

the expgg%@,&?d&%&d% 12(sge 3590@”‘5{11?9 %Q“‘%@H( 5§+)thé7”%mirj gsgzﬂg%bﬂ? 4.4

pm ( 1H,
ppm (2Hchejne; 2) Olppnr(aﬂ]:uxelﬁi 1ﬁ 4ephan(>:BH wskh; 1.28 ppmgR2Htiy ; 1.4

(3 teri)BEf"?P é&%ﬂé‘pﬁ*oﬁ}% glge7 }'Et Eahﬁ‘%ll I‘-Tfpy\:]é&oI‘i‘é’q“'ﬁff"te’é.d e]

[1,41 di Eéggbe B Wishbenanid rihl e (Rl = tent-butyl; R2 propyl; R3 = '
4- cyanog enyl) 30 Step 7: Accord| ng to MB, 0.449 g (1, 76 mmol ) of

5-t eBt - but y| M8- (BBS#) ¢- Wprep;@lQlZl—l— pyrazol e-3-carboxylic acid (A) is react ed
with 0.346 gl gﬁ%& 1(41-[ gm noet hanoyl ) benzonitrile 104

hydr ochl ori d (Wéfg 7a%8fi MH%3 . 305-307, 1952) to give O. 36 (51% of
an ami dg_gf gbmphﬁ (198 Sph;erﬁ‘m& (25 &ﬁs-h sMppu (3960 cﬁte §> goor ding

to M2, O. tthe am de (see chene S reflu in
et hanol (WHt,hsl 02 g pprrn(@H t) 1.2 ppm (9H, )

10 EXAMPLE 45
3-tert-Butyl-l-ethyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo[4,3-
e] {1,4]diazepin-8-one
(R1 = tert-butyl; R2 = ethyl; R3 = p-tolyl)

Step 7:

15 According to M9, 0.425 g (1.76 mmol) of 5-tert-butyl-2-
ethyl-4-nitro-2H-pyrazole-3-carboxylic acid (A} is reacted
with 0.327 g (1.76 mmoi) of 2-amino-1-p-tolylethanone
hydrochloride to give 0.392 g (60%) of an amide of type C
(see Scheme 1).

20 MS (ES+), m/z = 373
Step 8:

According to M12, 0.39%9 g {1.05 mmol) of the amide C (see
scheme 1) is refluxaed in ethanol with 1.18 g of tin
chloride dihydrate to giwve 0.181 g (53%) of the expected

25 product D {see Scheme 1)}.

MS (ES+), m/z = 325
H NMR (DMSO, 400 MHz),
8.25 ppm (1H, t}; 7.9 ppm (2H, d); 7.3 ppm (2&, d); 4.4 ppm
(24, q}): 4.0 ppm {(2H, d); 2.35 ppm (3H, s8); 1.4 ppm
30 (9H, s8); 1.35 ppm (3H, t)
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chloride to give 0.116 g (37% of the expected product D (see Schene 1).
MS (ES+), mlz = 350 10 1H NMR (DMSO, 400 MHz), 8.35 ppm (1H t) ; 8.25|diitnl{]0&
(2H, m ; 8.0 ppm(2H, mM,- 4.4 ppm (2H, t) ; 4.0 ppm(2H, d) ; 1.8 ppm
(2H, m ; 1.4 ppm(9H, s) ; 0.85 ppm (3H, t) 15 EXAMPLE 51
3-tert-Butyl-5-(2, 4-di met hoxyphenyl ) -1-propyl -6, 7-di hydro- | H pyrazolo [4,
3-e] [1, 4] diazepin-8-one (Rl = tert-butyl; R2 = propyl; R3 =

2, 4-di extabooElsyl) Step 70 20 According to MB, 0.449 g (1.76 mml) of
5-tert-butyl-4- nitro-2-propyl - 2H pyrazol e- 3-carboxylic acid (A) is reacted
with 04407 qut-Aitinbt ) -ofhpl a8t axot 1¢ 6, 4, 8dtaErabyyplenyl ) et hanone (J-

of 1y pevEarhid B el (1, 4PdiazdBRlis PE Nt diNE DL 0 § (770 OF 80 AT de
M2, 0.(34 & (Her35-DU®y); b2 theeghiUp K3(seg-coah6pReh)l)s refluxed in

ethanol with 1.54 g of tin 30 chloride dihydrate to give 0.184 g (35% of
t he Sex@&@Ped ¢ product D (see scheme 1). MS (ES+), mlz = 385 1H NM ( DMBO,

400 , . Appnged 1H, t)ye £.5 H, , D..6 ppr ,_ ; 4.35
ppm ( 1co(§cﬁ;§1£ ég pr%érﬁ (QH,4 s‘n) Z’ 3(.§'8‘Pérzp ?Ill n%r; Sﬁlt%ngrBrﬁ(t(%gﬂHmrr) ;
1. 35 ppihiydH4 -Lt b - R DEb14 )3 ScdPdiYFid2acid (A) is reacted

with 0.346 g (1.76 mmol) of 4-(2-aminocethanoyl)benzonitrile

.

=37

hydrochloride (Yakugaku Zasshi, 72, 305-307, 1952) to give
10 0.33 g (49%) of an amide of type C (see scheme 1).
MS (ES+), m/z = 384
H NMR (CDCls, 400 MHz),
8.1 ppm (2H, d); 7.8 ppm (2H, d); 5.0 ppm (2H, d); 4.3 ppm
(2H, m); 1.5 to 1.4 ppm (12H, m)
15 Step 8:
According to M12, 0.33 g (0.86 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 0.97 g of tin
chloride dihydrate to give 0.091 g (32%) of the expected
product D (see Scheme 1).
20 M3 (ES+), m/z = 336
'H NMR (DMSO, 400 MHz),
8.3 ppm (1H, t); 8.2 ppm (2H, d}; 8.0 ppm (2H, d); 4.45 ppm
(2H, m); 4.0 ppm (2H, d); 1.4 ppm (9H, s); 1.35 ppm (3H, t)

25 EXAMPLE 47
3-tert-Butyl-5-(2,4-dimethoxyphenyl) -1-ethyl-6,7-dihydro-
1H-pyrazolof4,3-¢e] [1,4]1diazepin-8-one
(R1 = tert-butyl; R2 = ethyl; R3 = 2,4—dimetho;§phenyl)

Step 7:

30 According to M9, 0.425 g (1.76 mmol} of 5-tert-butyl-2-
ethyl-4-nitro-2H-pyrazole-3-carboxylic acid (A} is reacted
with ©0.407 g (1.76 mmol} of 2-amino-1-(2,4-dimethoxy-
phenyl)ethanone hydrochloride (J. Chem. Ras. Minip:intf 7,

102



3-Butyl -I-ethyl -5-phenyl -6, 7-dihydro-IH pyrazol o[ 4, 3- e]

(1, 4] di azepin-8-thione (RL = butyl; R2= ethyl; R3 = phenyl) Step 9:- 10UL 2004
0.65g (2 mmol ) of 3-butyl-I-ethyl-5-phenyl--6,7-di hydro-|IH pyrazolo [4,
3-el [1, 4] diazepin-8-one is reacted with 1.77 g (4 mol) of Lawesson's
reagent and refluxed in toluene overnight to give 0.4 g (60% of the
desired thiolactamof type E (see Schene 1). 15 Rf (95/5 CH2Cl12/ acetone) =

0. 65 mLBBl 15975C1BBI} ESb) givdez o= 527 ' 1R éﬂmiBamﬂae Mezrvpe8c8 ppm
(IH t) : 8.0 ppm(2d, m ; 7.4 ppm (3H, m ; 8ppm 20 (2H, q);4.2ppm
(21, dfseezSc eﬁsmléZH . 1.7 ppm(2H, m ; 1.5 ppm (3H m ; 1.4 ppm

(2H, m é-ne'?%w §H s EX@\ LE 53

1- Et hyl - -pyrid-3-yl'=6, 7-di hydr o- IprrazoIo(43 25 el [1, 4]

di azepi 8t8pode (RL = nethyl; R2 = et hyI R3 3-pyridyl) Step 7: Accordi ng
to MB, 1. 93%9.5 rrrrg@ of 2- et hyl -

nitro- 2439159 388 e 9. Ak Dox§r PE &:l 8 (333 Q‘F'er)ea‘?:ﬁ e’élhw enigte X g(gges mmol )

of 2-anj &-pyy i di 3- Wiy BuLl ., 32, 7,
2536- 254§ﬂe%84r & RN ¢ Hi%m e 5f94§-'; g g}:\!’irel 2.2 g
(73% ocf:hhoradeddldnfyd:tﬁte O:aésw.v&h@znbll)g 1cmmf ¢>§0/t11€)e CelRpa@2tadet one) =
0.27 1H N 3 40|\/Hz) 55 ppm (1H, t); 9.2 ppm (1H, s); 8.8 ppm
(1H, d)?rogRﬁé%Ci‘?%?Hg S)30 ppm (2H, d) ; 4.2 ppm(2H, q) ; 2.4 ppm
MS (ES+), m/z = 371
10 'H NMR (DMSO, 400 MHz),

8.2 ppm (1H, t); 7.4 ppm (1H, s); 6.5 ppm (2H, m); 4.3 ppm

(2H, m); 3.75 ppm (3H, 8); 3.65 ppm (5H, bsg); 1.2 ppm

(SH, 8); 1.15 ppm (3H, t)

15 EXAMPLE 48 _
3,5-Di-tert-butyl-1l-propyl-6,7-dihydro-1H-pyrazolo(4,3-
el [(1,4}diazepin-8-~-one
(R1 = tert-butyl; R2 = propyl; R3 = tert-butyl)

Step 7:

20 According to M9, 0.449 g (1.76 mmol) of 5-tert-butyl-2-
ethyl-4-nitro-2H-pyrazole-3-carboxylic acid (A) is reacted
with 0.267 g (1.76 mmol) of l-amino-3,3-dimethylbutan-2-cne
hydrochloride (J. Org. Chem., 53, 5, 1113-1114, 1988) to
give 0.42 g (68%) of an amide of type C (see scheme 1).

25 MS (ES+), m/z = 353
Step 8:

According to Ml2, 0.42 g (1.2 mmol) of thenémide C (see
scheme 1) is refluxed in ethanol with 1.34 g of tin
chloride dihydrate to give 0.154 g (42%) of the expected

30 product D (se2e Scheme 1).

MS (ES+), m/z = 305
‘H NMR (DMSO, 400 MHz),



5 (3H, s) ; 1.4 ppm(3H, t) Step 8: According to M2, 1.1 g (3.47 mmvl) of
the anide C (see scheme 1) are refluxed in ethanol with 3.9 g (5 eq.”)3dbl 2004
tin chloride dihydrate to give 0.26 g (28% of the expected 10 product D
(see schene 1). MP. =-1780C M5 (ES+), mz = 270 1H NMR (DVMSO, 400 MHz),
9.2 ppm (1H, s); 8.7 ppm(1H, d); 8.4 ppm (1H, d); 8.3 ppm 15 (1H, t); 7.5
ppm (1H, dd); 4.4 ppm.(2H, q); 4.1 ppm (2H, d) ; 2.3 ppm(3H, s) ; 1.4
ppm g3|+8,.32 )ppEKAdh l\ﬂLE oY; d4 .23 ?plg (21;11, hté;' 3.|55 ppm (2|H,[ d)gf 128' ppm

1- Et hyl - 3-met hyl - 5- pyri d-2-yl -6, 7-di hydr o- -1 H pyrazol o 4, 3-

e] (1, 4] @iz &Piin-lo-omPY RO nt hyl: 2 popm é?ﬁ%w?ym‘):azpal}lr#% )E) step 7: .
According to MB, 1.9 g (9.5 mmvl) of 2-ethyl -5-nethyl-4-
nitro-2H pyrazol e- 3-carboxylic acid (A) are reacted with 25 2 g (9.5 mmol)
of 2- aEXMMHELEOWI d- 2-yl et hanone hydrochloride (J. Arer. Chem Soc., 67,

1468- 1472, 1945; J. Chem Soc., 753, 1938)_.to0 give 2.2 73% of an am de
of B y e e Rt P TR RS (BT o S R A= 0738 3p NG (B
)

3.0 ppi (Ao 7 Ppame (o e a YR TN o)t 0l pom (B @ 2
4 ppm ((#1 =s)tert-butyipmRI 3H ptopy eRB:= p-tolyl)

Step 7:
According to M9, 0.449 g (1.76 wmol) of 5-tert-butyl-4-

10 nitro-2-propyl-2H-pyrazole-3-carboxylic acid (A) is reacted
with 0.327 g {1.76 mmol) of 2-amino-1-p-
tolylethanonehydrochloride to give 0.43 g (63%) of an amide
of type C (see Scheme 1).

MS (ES+), m/z = 387

15 Step 8: ,
According to M12, 0.43 g {(1.11 mmol) of the amide C (see
scheme 1) 1is refluxed in ethanol with 1.26 g of tin
chloride to give 0.163 g (43%) of the expected product D
(see Scheme 1).

20 MS (ES+), m/z = 339

'H NMR (DMSO, 400 MHz),

8.3 ppm (1H, t); 7.9 ppm (2H, m); 7.3 ppm (2H, m); 4.4 ppm
(2H, t); 4.0 ppm {(2H, d); 2.4 ppm (3H, s8); 1.8 ppm (2H, t);
1.4 ppm {9H, s); 0.85 ppm (3H, t)

25
EXAMPLE 50
4- (3-tert-Butyl-8-oxo-1-propyl-1,6,7,8-tetrahydro-1H-
pyrazolo[4,3-e]El,4]diazepin-s-yl)benzonitrile:-
(R1 = tert-butyl; R2 = propyl; R3 = 4-cyanophenyl)

30 Step 7:
According to M9, 0.449 g (1.76 mmol} of S-tert-butyl-4-
nitro-2-propyl-2H-pyrazole-3-carboxylic acid {A) is reacted

with 0.346 g (1.76 mmol) of 4-(2-aminoethanoyl)benzonitrile
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5 According to M2, 1.1 g (3.47 mol) of the am de C (see schene 1) are
refluxed in ethanol with 3.9 g (5 eq.) of tin chloride di hydrate to- @i¥e 200
0.19 g (20% of the expected product D (see Schene 1). mp.= 153C 10 M5
(ES+), mz = 270 1H NWVR (DVBQ 400 MHz), 8.7 ppm(H, d) ; 8.3 ppm(21H m

; ppn1(1H t) ; 7.5 ppm (1H, dd) ; 4.5 ppm(2H, q) ; 4.4 ppm (2H d)

2. 3 (3H pp H t) 15 EXAMPLE 55

1- Et hthE ﬁﬁ%g?r%e Wéﬁl‘{am cﬁ%ﬁl‘ﬂ%ibflv-lzpy|3§§ol3@(74 3L952) to 9lve

e][1, 4] e | i.ge I t hyl ; = phenyl)
20 Step B 86°8. 05d ?fné‘ft og‘&l\/{‘g’%’%1 g%( ?S’%mt) Ty é:thf%ﬂ ¢ et hyl - i phenyl - 6,
7- dlhydro IFMsy(nsebo 4z 2-abs[ 1, 4] di azepin-B-thione are reacted with
0.21 g of 80% sodium hydride in refluxing THE for 1 h, followed by

additi ofE8P B:52 ml of nethyl 25 iodide, at roomtenperature. The mixture

(secdschagrifhay d Ead! X0 3% '8 (007 Ul 8, R CRRRSE™ CLBHE oom €
(2H, d)sthémé p?pl’ﬂ (BuH 19£luded ppin ddrancln) with 51.03H, o5) of 2t4nppm (3H,

s) ; 1.5 ppm t) Step 11: ppm 108 0.5 (1.67 mol ) of the
met hy| sEpPEH éc’l I¥eRcPedlf th (37%) &%2‘31&1 ?@ﬁ‘:@?éna?ﬁ‘%@l@% Bive 0.29

9 (60% (9ietBEheme 1).
MS (ES+), m/z = 350
10 'H NMR (DMSO, 400 MHz),
8.35 ppm (1H, t); 8.2 ppm (2H, m); 8.0 ppm (2H, m); 4.4 ppm
(24, t); 4.0 ppm (2H, d); 1.8 ppm (2H, m); 1.4 ppm (9H, s);
0.85 ppm (3H, t)

15 EXAMPLE 51 _
3-tert-Butyl-5-(2,4~-dimethoxyphenyl) -1-propyl-6, 7-dihydro-
1H-pyrazolo(4,3-¢e] [1,4]diazepin-8-one
(R1 = tert-butyl; R2 = propyl; R3 = 2,4-dimethoxyphenyl)
Step 7:

20 According to MS, 0.44%9 g (1.76 mmol) of 5-tert-butyl-4-
nitro-2-propyl-2H-pyrazole-3-carboxylic acid (A) is reacted
with 0.407 g (1.76 mmol) of 2-amino-1-(2,4-
dimethoxyphenyl) ethanone (J. Ckem. Res. Miniprint, 7, 1581-
1597, 1989) to give 0.59 g (77%) of an amide of type C (see

25 Scheme 1).

Ms (ES+), m/z = 433
Step 8: .
According to M12, 0.59 g (1.36 mmol} of the amide C (see
scheme 1) is refluxed in ethanol with 1.54 g of tin

30 chloride dihydrate to give 0.184 g (35%) of the expectad
product D (see scheme 1).

MS (ES+), m/z = 385
1g NMR (DMSO, 400 MHz),
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desired product F (see schene 1). Rf (95/5 CH2C12/MeOH) = 0.32 5 mp. =
280C M5 (ES+), mz = 293 |H NMR (DVSO, 400 MHz) , 9.5 ppm (1H, s) ; 8.32JWHpli
(2H, m ; 7.5 ppm (3H, n) ; 4.5 ppm (2H, q); 4.2 ppm (2H, s); 2.3 ppm (3H,
s); 1.4 ppm (3H, t) 10 EXAI\/PLE 56

N-(4-(1-Ethyl-3-nethyl-8-oxo-1,6,7, 8-tetrahydro- pyrazolo [4, 3-e] [1, 4]

di azepi n- 5- hen henyl sul phonyl ) benzenesul phonanm de, 15 (Rl =
et hylo g‘“) f@'{ H’«’% figl\lpp%/‘pﬁéﬁgl mﬁp%oﬁympm b‘eﬂgen@kul ﬁhéﬁaﬁ?‘((ﬂephenyl)

0.2 g ( l)o ( m pophegnyl yl ~3- net Ay, )

di hydropﬁg rT(gpaz% % épm §3ﬁ ?F gﬁgd%‘)gtzne (;%#18 n[})omra]? é]sg)?ﬁt r(%g(mrg()j' into-a
round- bb135)rmninf(%k shgd QOBnppmf (ZHetOhitrile are 20 added, foll owed by
0.158 g (1.41 nmol) of 1,4- diazabicyclo [2.2.2 1 octane, and 0.116 m
(0.91 mmol) of benzenesul phonyl chloride. The reaction mxture is stirred

overdi Gikavpbr g Gpn tenperature and then evaporat ed to dryness to give 0.54
g of an oily conpound. The crude 25 product is purified by flash

chr omatoegaphly- Lise gy he- phehybws ng-dibydoa- §Hagyentzo o @m3GH2CL2 to 98/ 2
CH2C12/ njgé ha . Aftervﬁ a}gl)or ation and crystallization from met hanol , 0.19
g (48%° 3P HOWUer 5P obt ai ned. M (ES+) Mz =564 30 mp. =

choc A B ol S (0 1 T LN 3
ppm  Step 9:
10 0.65g (2 mmol) of 3-butyl-l-ethyl-S-phenyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one is reacted with 1.77 g
(4 mmol) of Lawesson’s reagent and refluxed in toluene
overnight to give 0.4 g (60%) of the desired thiolactam of
type E (see Scheme 1).
15 Rf (95/5 CH.Cla/acetone) = 0.65
m.p.: 151.5°C
Ms (ES+), m/z = 327
'H NMR (CDC1;, 400 MHz),
8.8 ppm (1H,t); 8.0 ppm (24, m); 7.4 ppm (3H, m); 4.8 ppm
20 (2H, q); 4.2 ppm (2H, d); 2.8 ppm (2H, m); 1.7 ppm (2H, m);
1.5 ppm (3H, m); 1.4 ppm (2H, m); 0.9 ppm (3H, t)

EXAMPLE 53

1-Ethyl-3-methyl-5-pyrid-3-yl-6,7-dihydro-1H-pyrazoloi4,3-
25 @a]j[l1,4]diazepin-&8-one

(R1 = methyl; R2 = ethyl; R3 = 3-pyridyl)

Step 7:

According te M8, 1.9 g (9.5 mmol) of 2—eth§1‘—5-methyl—4—

nitro-2H-pyrazole-3-carboxylic acid (A) are reacted with
30 2 g (9.5 mmol) of 2-amino-1l-pyrid-3-ylethanone

hydrochloride {Chem., Pharm. Bull., 32, 7, 2536-2543, 1984;

J. Amer. Chem. Soc., 67, 1468-1472, 1945) to give 2.2 g

(73%) of an amide of type C (see Scheme 1).
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(4H, m ; 7.7 ppm(2H, nm) ; 7.85 ppm (6H, n) 5 EXAMPLE 57
3-tert-Butyl-1-ethyl -5-pheny].-6,7-dihydro-| H pyrazol of 4, 3- e][1’4]‘5JUL2M£
di azepi n- 8-yl i dene-cyanam de (RL = tert-butyl; R2 = ethyl; R3 = phenyl)

Step 10: 10 According to ML3, 1.65 g (5..05 mmol) 3-tert-butyl-I-ethyl-
5-phenyl -6, 7-di hydro-|IH pyrazolo [4, 3-e] [1, 4] diazepin-8- thione are
reacted with 0.15 of 80% sodi um hydride in refluxing THE for 1 hour,
fol | owed by EﬁdKPpghooﬂHﬁI&Haﬂethehe%h@1270dide, at roomtenperature. The

m xture is 1h,r u or h give 1.55 g (90% of the expected

met hyl sul pha%llii@_(@cjs‘:!hé@ _fﬁz)Std 11: 0.5 g (1.47 mol) of the

met hyl sgl phapyh G(ia,r eggt.ed gt hprd. 18119, (25)99-)39% ggfﬁnafmﬁ? to)give
s

0.185 g (38k) of the 20 expected product of type F Schenme 1). 25 9.5
Rf (95/%- Z520pR/ feHhafdli) S=00ppm (RAH. & 250C MBpRESRYE, iz 2.336pkH NNR

(DIV%), ), PPM(1H,.s) .8 .1 ppm(2H d) ; 7.5 ppm (3H, d) ; 4.5
(2H, q)ﬂgﬂﬂ%?pp%'%zﬂg’mbé?ﬁf £Y4 ppm(6H s) ; 1.35 (3H n) EXAMPLE 58 30 .
| - Cycl opropys pet hyl - 3- net hyl - 5- phenyl -6, 7-di hydro-1 H pyrazolo [4, 3-e] [1,
4] di azﬁepl n-8-one, (Rl = nethyl; R2 = cycl Ofropyl met hyl ; R3 = phenyl) Step
5 PPm Rfperding to M12, 1.1 g (3.47 mmol) of the amide C (see
scheme 1) are refluxed in ethanol with 3.9 g (5 eqg.) of tin
chloride dihydrate to give 0.26 g (28%) of the expected
10 product D (see scheme 1).
m.p. = 178°C
MS (ES+), m/z = 270
H NMR (DMSC, 400 MHz),
9.2 ppm (1H, s); 8.7 ppm (1H, d); 8.4 ppm (1H, d); 8.3 ppm
15 (1H, t); 7.5 ppm (1H, dd); 4.4 ppm (2H, qg); 4.1 ppm

(2H, d); 2.3 ppm (3H, s); 1.4 ppm (3H, t)

EXAMPLE 54
1-Ethyl-3-methyl-5-pyrid-2-yl1-6,7-dihydro-1H-pyrazolo[4,3-
20 e]{l,4]ldiazepin-8-one
(Rl = methyl; R2 = ethyl; R3 = 2-pyridyl)
Step 7:
According to M8, 1.9 g (9.5 mmol) of 2-ethyl-5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid (A) are reacted with
25 2 ¢ (9.5 mmol) of 2-amino-1l~-pyrid-2-ylethanone
hydrochloride (J. Amer. Chem. Soc., 67, 1468-1472, 1945; J.
Chem. Soc., 753, 1938) to give 2.2 g (73%) o?van amide of
type C (see Scheme 1). )
RE (90/10 CH;Cl,/acetone) = 0.38
30 MS (ES+)}, m/z = 318
'H NMR (CDCl;, 400 MHz),
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110 According to Mo, 1.9 g (9.5 muol ) of ethyl -3-nethyl-4-
nitro-1H 5- pyrazol ecarboxylate (commercial) are reacted with 5 g (375dﬁbﬂwﬁ
of (bronmonet hyl)cycl opropane (commercial) in the presence of 1.43 g (9.5
mmol ) of sodium5 iodide to give 1.14 g (48% of a pyrazole A5 (see schene
1) . Rf (80/20 cyclohexane/EtOAc) 0 47 1H NNR (CDC13 400 MHz) , 4.45
ppm (2H p 24, d) ; 4 ppm (3H, t)
1.3 ppn? %H?P‘H)(%Ei g’sb m8(-BHPEH (ug), 4“)p'pn€’ "(‘ZPPmnP%teB 6: 72 /1BPF (4.5
mol ) o 1ﬁhem r 826l BohS (3ee Bherm, gregpied u 3k,9s06- 75
mol ) o? sod|3¥1hydrEX|dé in gﬁ 15 n1i%%re@%f ngfhanol gﬁﬁ éatersgo gi ve - 0.
93 g (919 ppmal(3Byrbrole of type A (see Schenme 1). M5 (ES-), mz = 224

Step 7: QFCOédlng to M@, 0.5 g (2.22 nmmol) of 20 2- (cyclopropyl nethyl)

--5-net itro--2H pyrazol e- 3- carboxylic acid is reacted with 0.38 g
(2. 22 ngebdr8ing- ta:mm@cetloahe? hydrqgbl pr igge é@eglavcﬁdla o Of selae
conpound C (see Schene 1) , mz = 343 Step 8. According to

M2, 1 gckend hhna¥eore£&m§@dndncch&aQiﬂwﬂth 3)9|g {2f egxedofnténhanol

Y“hteheipé%?%%ll&%?%ﬁ%ﬂrﬁ%e o GATE B 1508 Rl Tl ot oFRelebRd =%, 42

MYS ~vESthet M Zsse286NEme 1) .
m.p.= 153°C

10 MS (ES+), m/z = 270
'H NMR (DMSO, 400 MHz),
8.7 ppm (H, d); 8.3 ppm (21H, m); 8.0 ppm (1H, t); 7.5 ppm
(1H, dd); 4.5 ppm (2H, q); 4.4 ppm (2H, d); 2.3 (3H, 8);
1.4 ppm {3H, t)
15 '
EXAMPLE 55
1-Ethyl-3-methyl-5-phenyl-6,7-dihydro-1H-pyrazoloi4,3-
e] [1,4]diazepin-8-ylidenecyanamide
{R1 = methyl; R2 = ethyl; R3 = phenyi)
20 Step 10:
According to Mi3, 2 g (7 mmol) of 1l-ethyl-3-methyl-5-
phenyl-6, 7-dihydro-1H-pyrazolo[4,3-e] [1,4]diazepin-8-thione
are reacted with 0.21 g of 80% sodium hydride in refluxing
THF for 1 h, followed by addition of 0.52 ml of methyl
25 iodide, at room temperature. The mixture is refluxed for 2
h to give 2.1 g (100%) of the expected methylsulphanyl G
(see scheme 1).
Ms (ES+), m/z = 299
'H NMR (CDCl,;, 400 MHz),
30 8.1 ppm (2H, d); 7.5 ppm (34, m); 4.5 ppm {43, m); 2.5 ppm
(34, s}; 2.4 ppm (3H, s); 1.5 ppm (3H, k)
Step 1l:
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1H NWVR (CDC13i 400 111 7.95 ppm(2H,nm) ;7.5 ppm(3H, M ;6.15 ppn(1H, t)
ppm(2H,d) ;4.1 ppm(2H,d) ;2.45 ppnm(3H,s) ; 1.45 ppm(lH m ; O. EnJ(JQIZLUl]&
m ; 0.45 ppm (2H, m 5 EXAMPLE 59 1-Allyl-3-nethyl-5-phenyl -6,

7-di hydro-1 H pyrazolo [4, 3- el [1, 4l diazepin-8 -one (R = nmethyl; R2 =
allyl; R3 = phenyl) Step 5: 10 According to Mb, 2.5 g (12.5 nmol) of

et hyl -3-nethyl -4- nitro-|H 5-pyrazol ecarboxyl ate (commercial) are reacted
with 1. ogsng UﬂZ&?rnnb))obfathﬂ Myunyxknxpnaﬁyzcgahh ireadthal pragence of
0.38 ¢ éli nme of 80% sodi um hydride in 2- di net hoxyet hane to give
035 § D138y i (& Sdrph REANEIASciacRaTe 1929 G 700D of the o
cycl ohe, é@%& 400 MHz), 5. 9 - 6 ppm(IH m;
5.3 ppmeiéﬁaérEE)O@S:))dl'lc(E %3(#%\4% Ppm (2H, d) ; 4.45 ppm (2H, q) ; ‘

2.5 ppm (3H RE) (95754 CHpOl, MeqBH =10 .8 6. 0.35 g (1.46 mmol) of the
pyrazol e AS (see schgrre 1) is reacted with 0.09 g (2.25 nmol) of sodium
hydr%m de i &P nfFxe8PECof net hanol and water, to give 0.071 g (23% of a

25 pyrazol e @& #pg)A gn;zg %ggma 1). M5 (ES-), mz = 210 Step 7:
According to M, O. 671 4 mmol ) of 2-allyl-5-nethyl-
nitro- 2prr’&k&@3(%@px@@®cﬂrﬁz)d i s reacted with 0.058 g 30 (0.34 nmml)

of 2-an aceto one h drochl orlde to.gi ve 174 of co ound C (see
Scheman%ng ppm QE%T S% y (282 )g .5 ppm gH rrp ppm(

(22, q); 4.2 ppm (2H, s); 2.3 ppm (3H, s); 1.4 ppm (3H, t)
10
EXAMPLE 56
N-[4-(1-Ethyl-3-methyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolof4,3-e] [1,4]diazepin-5-y]l)phenyl] -
{phenylsulphonyl) benzenesulphonamide .
15 (R1 = methyl; R2 = ethyl; R3 = 4-N-(phenylsulphonyl)-
benzenesulphonamidephenyl)
0.2 g (0.7 mmol) of 5-(4-aminophenyl)-l-ethyl-3-methyl-s6,7-
dihydro-1H-pyrazolo[4,3-e][1,4]diazepin-8-one, is introduced
into a round-bottomed flask and 10 ml of acetonitrile are
20 added, followed Dby 0.158 g (1.41 mmol) of 1,4-
diazabicyclo[2.2.2]octane, and 0.116 ml (0.91 mmol) of
benzenesulphonyl chloride. The reaction mixture is stirred
overnight at room temperature and then evaporited to
dryness to give 0.54 g of an oily compound. The crude
25 product is purified by flash chromatography using the
following aluticn gradient: from CH.Cl, to 98/2
CH;Clz/methanol. After evaporation and crystallization from
methanol, 0.19 g (48%) of a yellow powder are _c:btained.
MS (ES+), m/z = 564
30 m.p. = »>230°C
1g NMR (CDCl;, 400 MHz),
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Step 8: 112 According to M2, 0.174 g (0.5 mml) of conpound C (see chemﬁ\
1) is refluxed in ethanol with 0.38 g (1.68 mmol) of tin chloride ~ JUL 2004

di hydrate to give 0.01 g (11% of the expected product D (see Schene 1). 5
Rf (90/10 CHz2C12/ acetone) = 0.30 M (ES+), mz = 281 EXAWPLE 60

1- Et hyl - 3-nmet hyl -5- (4-trifl uoronet hyl phenyl)-6, 7-di hydro 10 1H pyrazol o [4,
3-e] [1,4] diazepin-8-one (RL. = nethyl; R2 = ethyl; R3 =

4-triflliop @mh@@heﬁw) 2. &t pp7: (3N c @ rﬂg-'-*t CPM (2H 33mY; (‘l %5 ppml ) of

2-et hyl ; rreth tro-2H azol e- 3- X cid s.reacted with
15 0.4 hrm?) lf-)pr am(ﬁ%{l 'tr|7ca’lu ﬁ%}? phBhi/| )Jét%a%% fe -
hydroch{m) c}@) { J7 . ABHm @ﬂgm mPeC7. g§5ppm5€(%ﬁ 5&#6, 1953; J. Og. Chem,

42, 5, 868- 871 197 to gl ve a crude am de of type C (see schenme 1). M5
(ES- , Mz = 383 20 Step 8: According to M2, 0.64 g (1.67 mml) of the

?’.f%éﬁ%f{‘- errel)lsrefluxedinethanolvvith199(5eq)oftin
chI ydrate to give 0.153 g (27% of the expected product of type D
(see Schef@rd)Butel K - é@@;{éloﬁgﬁgﬁgiaswoaehyar&a&- 2010256 -M5 (ESH),
mz = 337 1H NI\/R DVISQ, 4 ppm(lH t) ; . 3 ppm(2H, d) ; 8.

0 ppm (@Hl.@]dlapzeplsnp%nyl:s@eperpyq;lamde ppm (2H, d) ; 2.4 ppm (3H, s)

14 Bﬂné?’ﬂér{:) W%Gé ethyl; R3 = phenyl)

Step 10:
10 According to M13, 1.65 g (5.05 mmol) 3-tert-butyl-l-ethyl-

5-phenyl-6,7-dihydro-1H-pyrazolof[4,3-e] [1,4]diazepin~-8-
thione are reacted with 0.15 g of 80% sgodium hydride in
refluxing THF for 1 hour, followed by addition of 0.38 ml
of methyl iodide, at room temperature. The wmixture is
15 refluxed for 2 h to give 1.55 g (90%) of the expected
methylsulphanyl G (see scheme 1).
Step 11: '
0.5 g (1.47 mmol) of the methylsulphanyl G is reacted with
0.12 g (2 eg.) of cyanamide to give 0.185 g (38%) of the
20 expected product of type ¥ (see Scheme 1).
RE (95/5 CHpCl;/methanol) = 0.57
m.p. = 250°C
MS (ES+), m/z = 335
‘H NMR (DMSO, 400 MHz),
25 9.5 ppm (1H, s)}; 8.1 ppm (2H, d); 7.5 ppm (3H, d}; 4.5 ppm
(2H, q); 4.2 ppm (2H, bs}); 1.4 ppm (6H, s); 1.35 ppm
(3, m)

EXAMPLE 58

30 1-Cyclopropylmethyl-3-methyl-5-phenyl-6,7-dihydro-1H5-
pyrazolo(4,3-e] [1,4]diazepin-8-one,
(R1 = methyl; R2 = cyclopropylmethyl; R3 = phenyl)

Sten 5:
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113 | -Et hyl - 3-i sopropyl -5-(4-trifluoronethyl phenyl)-6, 7-

di hydro-| H pyrazol o[ 4, 3-e] [1, 4] di azepin-8-one (Rl = isopropyl; R2 = Btjhyl004
R3 = 4-trifluoronethyl phenyl) Step 7. 5 According to MB, 0.38 g (1.67

mol ) of 2-ethyl -5-isopropyl- 4-nitro -2H pyrazol e-3-carboxylic acid (A

is reacted with 0.4 g (1.67 mmol) of 2-amno-i-(4-trifluoronethyl phenyl)-
et hanone hydrochloride (J. Arer. Chem Soc., 75, 5B84-5886, 1953; J. Org
Chem , a2ccoxdiggs-831,M3077).20g9gi (8.8 comok) bUE apttglefl -tmepbyC- &s-ee

Sch 1).. MS - mz.= 41 S 8: d ML2, O.69
rrrcmle)rreof)la:t’f@‘&%gé)s’gr(a?é ?ﬁ%@@t]%)t‘?s ﬁé‘%&rﬁ'ﬁl‘éggﬁﬁr et B % %dg g (5
eq.) of ylikh Iy chipriog- hyﬂﬁ@iﬁ toogi ve (Bréﬁémetﬁgﬁéég%l%rbgsnéxpect ed

product D (see Schéne 1). (90/10 CH2Cl 2/ acet one VS
(ES+) ﬁbommergaalzolDHUHHQRﬁE&Ehc@O@fN&R%3 8. B9p5nmm¢H) bﬁ so&lﬁmppnl(ZH

d) ! 51 &Ofig.%m % Qr?g;' ‘l% pgdﬁ&%SPLCCEP 6‘% pyrazggm (ASH (s e' sch%mppm (1K

1 Et hyl 13- nmet hyI 5-(4-trifluoronethyl phenyl)-6, 7-di hydro- 1H pyrazol o(4, 3- '
el 11, 41 diazapin- 8 -one (RL = tent-butyl; R2 = ethyl; R3 =
4-trifl uor onBEhyBpH@Ay Fyclehexaned® AR cH rig-@o VD, 0.4 g (1.67 mol) of

5-tort-butyl s y nit razole 3-carboxylic acid (A) is reacted
with 0.4 g (%Wn#%?élﬁf éo -{- (4-trifluoronethyl phenyl) -
4.45 ppm (2H, q); 4.05 ppm (2H, d); 2.5 ppm (3H, s8);
10 1.4 ppm {(3H, t); 1.3 ppm (1H, m); 0.6 ppm (2H, m); 0.4 ppm
(2H, m)
Step 6:
1.14 g (4.5 mmol) of the pyrazole A5 (see scheme 1) are
reacted with 0.27 g (6.75 mmol) of sodium hydroxide in a
15 mixture of methanol and water to give 0.93 g (91%) of a
pyrazole of type A (see Scheme 1).
Ms (ES-}, m/z = 224
Step 7:
According to M9, 0.5 g {(2.22 mmol) of
20 2-(cyclopropylmethyl) -S5-methyl-4-nitro-2H-pyrazola-3-
carboxylic acid is reacted with 0.38 g (2.22 mmol}) of 2-
amincacetophenone hydrochloride to give 1 g of the compound
C (see Scheme 1).
MS (ES+), m/z = 343
25 Step 8:
According to M12, 1 g (2.9 mmol) of compound C (see scheme
1) is refluxed in ethanol with 2.5 g (11 T@pl), of tin
chioride dihydrate to give 0.17 g (27%) of the expected
prbduct D (see scheme 1).
30 Rf (90/10 CH,Cl,/acetone) = 0.42
Ms (ES+), m/z = 295
'H NMR (CDCli, 400 MHz),
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et hanone hydrochloride (J. Amer. Chem Soc., 75, 5884-5886, 114 1953; J.

Org. Chem, 42, 5, 868-871, 1977) to give a crude amide of type C (seeJUl 2004
Schenme 1). M5 (ES-), mz = 425 Step 8: 5 According to M2, 0.712 g (1.67
mmol) of the amide C (see schene 1) is refluxed in ethanol with 1.9 g (5
eq.) of tin chloride di hydrate togive 0.14 g (22°/c) of the expected

product. D (see Sc eme %‘hl D('g,BOI 10 2C12/ ceto = 0.33 0 = 144C
VB (ES#-meP NR (DVSEP Y00 Hhy) 1;§erEt‘HH “t‘% % ppm
2H, d)y 2ty d 2H, ; 24 d

E9H s) %Jp:g)qg p(%rﬁ&ﬁ) tg 415ﬁ§,&9pm£21(1 dﬂ) 2445 pom (25H, Ds)'; ppm

3-1 sopﬂ.op)sl Hpaprapy,| wh-;p-¢.¢ Wpe6, (BHI hyidr O 145 mypmz(RB| 4m3- - €]

(1, 4] di azepin-8-thione (RL = isopropyl; R2 = propyl; R3 = p-tolyl) 20 Step

9: 0.9 g (2.7 mmol) of 3-isopropyl-I-propyl-5-p-tolyl-6,7-

di h§ exaMpr/ s@zol o [4, 3-e] [1, 4] diazepin-8-one is reacted wth 2.24 g
3 mmol ) of Lawesson's reagent and refluxed 1in toluene overnight to

gl ve 017313 v173%medfhytlneG pheglydctti -Rsvdrayid-pyrazeleafhede 1) Rf

(CcH2C 2 = 162 9C M5 (ES+) , mlz = 340.9 1H NVM (CDC13i 400
MHz) 3@)161946%13(@% Onf 35 ppm (6H, m ; 1.9 ppm (2H, M;
(R1 = methyl; R2 = allyl; R3 = phenyl)
Step 5: |
10 According to MS, 2.5 g (12.5 mmol) of ethyl-3-methyl-4-
nitro-1H-S5-pyrazolecarboxylate (commercial}) are reacted
with 1.09 ml (12.5 mmol) of allyl bromide (commercial) in
the presence of 0.38 g (12.5 mmol) of 80% sodium hydride in
1,2—dimethoxyethane to give 0.35 g (12%) of a pyrazole AS
15 (see Scheme 1).
REf (70/30 cyclohexane/EtOAc) = 0.53
'H NMR (CDCl;, 400 MHz),
5.9-6 ppm (1H, m); 5.3 ppm (1H, d); 5.2 ppm (1H, d);
4.8 ppm (2H, d); 4.45 ppm (2H, q); 2.5 ppm (3H, s); 1.4 ppm
20 (3H, t)
Step 6:
0.35 g (1.46 mmol) of the pyrazole A5 (see scheme 1) is
reacted with 0.09 g (2.25 mmol) of sodium hydroxide in a
mixture of methanol and water, to give 0.071 g (23%) of a
25 pyrazole of type A (see Scheme 1}.
MS (BES7), m/z = 210
Step 7:
According to MS, 0.071 g {0.34 mmol) of 2—ally;i-5—methyl-4-
nitro-2H-pyrazole-3-carboxylic acid is reacted with 0.058 g
30 (0.34 mmol) of 2-aminoacetophencne hydrochloride to give
0.174 g of compound C (see Scheme 1).

Step 8:
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2.4 ppm (3H, s) ; 3.3 ppm(1H m ; 4.15 ppm(2H, m ; 4.75 ppm (2 n’L;
7.2 ppm (2H, d) ; 7.9 ppm(2H, d) ; 8. 65 ppm (1H, m 115 EXAMPLE 64-5J L 2004
3,5-Di-tert-butyl-I-propyl -6, 7-di hydro-1 H pyrazol o[ 4, 3- e][1, 4]

di azepi n-8-thione (RL = tert-butyl; R2 = propyl; R3 = tert-butyl) 5 Step

9: 1.5 g (4.9 mol) of 3,5-di--tert-butyl-I-propyl-6, 7-di hydro- 1H pyrazol o
[ 4, 3eJ[1 4] di azepi n-8-one are reacted with 4 (9.8 mmol) of

Lavess RCEOFEHR@n{toartil? of I0idd i & tA) t%n@moé‘}er‘?\ﬁ gﬁPmPQ‘-‘&id\/ec 1.(8e§ (909

cycl onci @t S_=prREa, 18 SRR R0 3%, 9 0 Be meARRofncs,

400 Mﬁlnl&ﬁbﬁlﬂandiﬁyﬂrate, té Gipend AH, an) (1149) 9oPppahée2bxpMrtedl 4 ppm
(9H, s);125[5)m (9H, s) : 0.9 ppm (3H, t) EXAVPLE 65 -
5-t er t -IERYHCH sbPeBpIFLeES, &)yl - 6 7-di hydro-1H 20 pyr azolo [4, 3-e] [1,

4] di@azepin h Fropyl ; = tert--butyl )
St ep§9 0. 3?% {Wﬁl&%’;clﬁ?%? Qﬂtﬂbu_mq % |sopropyl -l -propyl -6, 7-
di hydro-| H m9 agedof 4, 8/2] £1281di azepin-8-one is reacted 25 with 0.98 g

(2.4 mmol) of Lawesson's reagent and refluxed in toluene overnight to give
0.25 g (68% of the thiolactam of type E (see Schenme 1). Rf (70/30

cycl ohexpiyppfs @¢) = 0.67 mp.: 165C
1-Ethyl-3-methyl-5- (4-trifluoromethylphenyl) -6, 7-dihydro-
10 1H-pyrazolo[4,3-e] [1,4]diazepin-8-one .
(R1 = methyl; R2 = ethyl; R3 = 4-trifluoromethylphenyl)
Step 7:
According to M%, 0.33 g (1L.67 mmol) of 2-ethyl-5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid (A) is reacted with
15 0.4 g (1.67 ol ) of 2-amino-1-(4-trifluoromethyl-
phenyl) ethanone hydrochloride (J. Amer. Chem. Soc., 175,
5884-5886, 1953; J. Org. Chem., 42, 5, 868-871, 1977) to
give a crude amide of type C (see scheme 1).
MS (ES-), m/z = 383
20 Step 8:
According to Ml2, 0.64 g (1.67 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 1.9 g (5 eqg.) of tin
chloride dihydrate to give 0.153 g (27%) of the expected
product of type D (see Scheme 1).
25 RE (90/10 CH,Cl,/acetone) = 0.22
m.p. = 195°C
MS (ES+), m/z = 337
‘H NMR (DMSO, 400 MHz},
8.4 ppm (1H, t); 8.3 ppm (2H, d); 8.0 ppm (2H, d); 4.5 ppm
30 {2H, q); 4-1 ppm (2H, d); 2.4 ppm {3H, s); 1.4 ppm (3H, t)

EXAMPLE 61



30 M5 (ES+), mz = 307 1H NMR (CDC13, 400 MHz) , 116 8 . 8 ppm (1H m)_:

4.7 ppm (2H, ™ : 3 .75 ppm (2H, m : 3.2 ppm (1H, m: 1.9 ppm (2H, ~m)JuL 2004
1.3 ppm (6H, d) ; 1.25 ppm(9H, s) , 0.9 ppm (3Ht) 5 EXAMPLE 66 1-Et hyl

- 3-isopropyl -5-p-tolyl -6, 7-di hydro- 1H pyrazol o[ 4, 3- €]

[1, 4] di azepin-8-thione (Rl = isopropyl; R2 = ethyl; R3 = p--tolyl) Step 9:
10 0.62 g (2 mmol ) of 1-ethyl-3-isopropyl-5-p-tolyl-6, 7-

di hydr atiBthpyl a¥eisoprop@lep - (2-4ridilavepmetbydphenyliesst’ed with 1.62 g

(4 mmol ), of Lawesson's rf ent agg refl uyxed i.n toluene overnight to give
0. 567 d’i]( O oHHTPErAES Pgﬂl 3rkl dladd FAASEPE5E "€ &ee Schene 1). 15 Rf -
(98/2 2/ 465 M (8RsME (E CDC13,
400 Mﬁﬁp %é%%?‘_{? Ep‘ gl}hé’i §13(2HCl gi')lflu@ﬁ’meﬁ%? H ;( 20 4. 75
ppm (2H§tep 7: 4.1 ppm (2H, bs) ; 3.2 ppm (1H, m ; 3 ppm (3H s) ; 1. 4

S 3@&#@ a4 oro I, PO 3Bl g 1 (o 57, GRRTr 2F 12 2B a35ieopEoRPse] f1. 41

d| azepl _ opL er ) ep 9:
0 4o (LR e oL 808 CRYbox LG MO (B iy eyt Juith

di hydr @ 4+ gyrb)zcﬁ"b o 13- epf[ 12~ aax}lrm-aiz-etﬂmﬂﬁh@remeebﬁpldenﬁp)wm 1.17
0. (23 SHRldortd £ONBSSRNC2HEAGSNT ART \ KIS [ GY B BY LRGN 1O

1953; J. Org. Chem., 42, 5, 868-871, 1977) to give a crude

10 amide of type C (see Scheme 1).
Ms (ES-), w/z = 411
Step 8:
According to Ml2, 0.69 g (1.67 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 1.9 g (5 eqg.) of tin
15 chloride dihydrate to give 0.161 g (26.5%) of the expected
product D (see Scheme 1).
Rf (90/10 CH,Cl,/acetone) = 0.28

m.p. = 133
MS (ES+), wm/z = 364
20 1H NMR (DMSO, 400 MHZz),

8.3 ppm (1H, t); 8.2 ppm (2H, d); 7.9 ppm (2H, d); 4.4 ppm
(2H, g); 4.0 ppm (2H, d}); 3.3 ppm {(1H, m); 1.4 to 1.3 ppm
(9", m)

25 EXAMPLE 62
1-Ethyl-3-methyl-5- (4-trifluoromethylphenyl) -6, 7-dihydro-
1H-pyrazolol4,3-e] [1,4]diazepin-8-one
(R1 = tert-butyl; R2 = ethyl; R3 = 4~trifluor6;éthylphenyl)
Step 7:

30 According to M9, 0.4 g (1.67 mmol) of 5-tert-butyl-2-ethyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) is reacted with
0.4 g (1.67 mmol) of 2-amino-1-{4-trifluoromethylphenyl)-
ethanone hydrochloride (J. Amer. Chem. Soc., 75, 5884-5886,
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t hi ol actam of type E (see Schene 1). Rf (98/2 CH2C12/MeOH) = 0.43 117 mp.

218C M5 (ES+), mz = 293 2 H NWVR (DVsO, 400 MHz), 10.35 ppnl(lH bs) 5 b q@&
ppm (2H, q) ; 3.9-3.3 ppm(2H, bs) ; 5 3.1 ppm(1H, m ; 1. m ( 3H, }
1.2 ppm (6H, d) ; 1.15 ppm (9H, s) EXAMPLE 68

(t)3-sec-Butyl -1-ethyl--5-phenyl -6, 7-di hydro-lH 10 pyrazolo [4, 3-e] [1,4]
di azepin-8-one (R = sec-butyl; R2 = ethyl; R3 = phenyl) Synthesis of the
pyr azolix3 ol Fowory . s tGisem ., 2, 5, 5aaadsvs) 19%7epto giyve3 A4cpudg49. 8
mmol ) of sodium are dissol ved ortlo wise in 200 mM of anhydrous ethanol
under ARy, %YP?oSn?S?%nﬁﬁﬁﬁ‘F‘ﬁré -20.35 ml (149.8 nmml) of diethyl’
oxal ate in drogyss et hanol are added. 15 g (149.8 mmmol) of

3- et hyl - 2- 6§%tg%%ﬁ£ gggyaddgg The reaction mxture. is 20 refluxed for 3.

h, undes*tia_rgtaogen and W|th stirring, and is then evaporated to dryness;
t he resi

S taken u 300 n1 of. _HC1 2 d then e d wth
di etthyAGH ng 3tP 'ZCR}H% ITHE - -87 g S ((}JI h%eé‘#I g& ﬁ/ és‘%dl um .
sul phatg, tfpnlgo%ngéﬁeq_r_t QU MR 6yl 19 j_8§%5 qf;, a;quS c;g)lmml ess oil
(conpoun , see schene ) (60/40 CH2012/he§tane 4 3-H NWR

(CDC13 crmoﬂrme{zm&y@mma(w gl)ve 0.14 mpmie2k) HE; thes gpred t) ;
30 6. 4%‘{‘1%@ 5see1§3§eﬁ%nf L 1H, ;7)2.4 Ppm (2 m 4.3 ppm (2R a)
Rf (90/10 CH;Cl,/acetone) = 0.33
10 m.p. = 144°C
MS (ES+), m/z = 379
H NMR (DMSO, 400 MHz},
8.3 ppm (1H, t); 8.2 ppm (2H, d); 7.9 ppm (2H, d); 4.4 ppm
(28, q); 4.1 ppm (2H, d); 1.4 ppm (9H, s); 1.35 ppm (3H, t)
15
EXAMPLE 63
3-Isopropyl-l-propyl-5-p—tolyl—G,T—dihydro-lH-pyrazolo[4,3-
el [1,4]diazepin-8-thione
(R1 = isopropyl; R2 = propyl; R3 = p-tolyl)
20 Step 9:
0.9 g (2.7 mmol) of 3-isopropyl-l-propyl-5-p-tolyl-6,7-
dihydro-1H-pyrazolo[4,3-e] [1,4)diazepin-8-one is reacted
with 2.24 g {5.53 mmol) of Lawesson’'s reagent and refluxed
in toluene overnight to give 0.73 g (77%) of the thiolactam
25 of type E (see scheme 1).
RE (CHzCl;) = 0.22
m.p. = 162.9°C
M3 (ES+), m/z = 340.9
H NMR (CDCl;, 400 MHz)
30 0.9 pom (3H, t); 1.35 ppm (6H, m); 1.9 ppm (2H, m); 2.4 ppm
(3H, 8); 3.3 ppm (1H, m); 4.15 ppm (2H, m); 4.75 ppm (2H,
m); 7.2 ppm (2H, d); 7.9 ppm (2H, d); 8.65 ppm (1H, m)
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Step 2: 8.25 g (125 mmol ) of potassium hydroxi de are dissolved in 120 nl

of water and the reaction nediumis cooled to OC. 118 25 g (125 mol ) ofiyL 7004
conmpound Al (see schene 1) are added portionw se and the m xture is

stirred for 15 min at 0OC. 16.3 g (130.11 mmol) of hydrazi ne sul phate are
added and the mxture is then stirred for 20 mn at 0OC. It is 5 stirred at
roomtenperature overnight, after which 200 mM of water are added and the
nixturdﬁﬂﬂﬂﬁﬁﬂrékted mﬁth dichloronethane (3 x 200 m). The organic phase

obt ai ned washed at ur at sol uti 1 x 200 and then
dried ch s‘ﬂf i %’ﬁ‘ap% 212%’&? ‘ar°2£¥}5£’§r8502ﬂ Iadlé"powcler are-
obtalnqg[iﬂgqagéggﬁgnl§_ghﬁbﬁéed by flash chromatography (95/5
CH2Cl 2/ acet'one) to give 17.6 g (68% of a white powder (conpound AS, see

schene Rl ﬂtqulﬁlmaMaﬁepmwl B3 3= t&rtrbivRlf CDC13, 400 MHz), 0.85

pmn% Et ‘ 9 1.3 ppm (3H, d) ; 1.35 ppm(3H, t) ; 1.6 ppm(1H m ; 2. 8
ppm1 4.4 ppm(2H, m ; 6.6 ppm (1H s) ; 11. 5 ppm(1H M . Step

3. 20 Acaprgli ng, é%nh@l)ZBfH 589 -F2rFIBl vol- 1096, Miditaidro-
hem pentahy%rate (2.5 H0O agd 100 m of trlfluoroag(eltlc anﬁﬁélrlde are

i nt r odudePyrazele Fouhdebbl t bhéthazepin-8toRe Anet wreathedt witthd urdler

nitrogen, for oun Sgg che 1) (,80..87 mmol)
di ssol v d%rﬂqﬁgy C%QSLaH?ggﬁPo?ofor M are ?ﬁ H I

én ‘At hi'8 mMAUTE i s
re”UXQﬂréMﬂiqhtSttcﬁrgmg'eaﬁ.dAU EKQ@Hr@ﬂe&hfeortlﬁdslmlcﬁt‘;‘amefSt@lp@dlEt is
purified b ash chromat ography (98/2 CH2Cl2/acetone) to give 20 g of a
bl del sh(s(ﬁﬁ Schame grloduct is taken up in 200

Rf (80/20 cyclohexane/EtOAc) = 0.54
m.p.: 205°C
MS (ES+), m/z = 321
H NMR (CDCls;, 400 MHz),
15 9.0 ppm {(1H, m); 4.7 ppm (2H, m); 1.9 ppm (2H, m); 1.4 ppm
(9H, s); 1.25 ppm (94, s); 0.9 ppm (3H, t)

EXAMPLE 65
5-tert-Butyl-3-isopropyl-1-propyl-6,7-dihydro-1H-
20 pyrazoclol4,3-e] [1,4]diazepin-8-thione
(R1 = isopropyl; R2 = propyl; R3 = tert-butyl)
Step 9:
0.35 g (1.2 mmol) of 5—tert-butyl—B—isopropyl-l-propyl-s,7-
dihydro-1H-pyrazolo{4,3-e] [1,4]diazepin-8-one 1is reacted
25 with 0.98 g (2.4 mmol) of Lawesson’s reagent and refluxed
in toluene overnight to give 0.25 g (68%) of the thiolactam
of type E (see Scheme 1).
Rf (70/30 cyclohexane/EtOAc) = 0.867
m.p.: 165°C
30 MS (ES+), m/z = 307
'H NMR (CDCl;, 400 MHz),
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m of HC1 (10% and then extracted with diethyl ether (3 30 times 300 ni),
and the organic phase is dried and concentrated to give 16.81 g (709 Jot i
colourless oil (conpound A7, see schene 1). M5 (ES-) , nml z = 239.91 119
Rf (97/3 CH2Cl2/ acetone) = 0.3 3-H NWR (CDC13, 400 WMHz) , 0.9 ppm (3H, t);
1.4 ppm(6H, M; 1.7 ppM(2H, m; 3.4 ppm (1H m ; 4. 4 PPM(2H q) 1. 6
ppM (1H, EQTTP 5 Step 5: According to M4, 0.92 g (3.81 mol ) of conmpound A7
(see séhdmPPR) @rﬁb onsi ré - "(3318& (r%l)mbt ai. é’ﬁhy.ipnsbﬂqﬁmatrﬂ Aar¥e. 2 ipgmoduced
into ar d-bot t d flas he ture quedvm stirring
and unde 'ﬂ:iltroge(ril' oPPT h r1]In AFREER é%& 38n’PPE‘rrp ture, 6
g of icg)gnd.slppl @H MJL (10C are added and the mxture Is stirred and
then extracted with dichloronethane (3 tines 40 mM) . The organic phase is,
dried and concentrated to give 1.1 g of a colourless oil. This product is
puri Fi e%%%baglg 15 chromat ography (gradient: 9/1 to 7/3 cycl ohexane/

ethyl acetate) to give 0.9 g (78W of a white powder (conpound AS, see
schene 1)—Etﬁy1(—80/1:§aamw@iyah®¢aﬂaf Wi 6 aced Spdr - 8- gvirAWRLO TP 3, 400

20 _0. m(3H, t); 1.35 ppm(3H m; 1.45 ppm (GH, m; 1.6 ppm (IH,

; 1 s i 4§%F+a=:ﬁpln38 %91194 m; 4. 25 ppm (2H, q) ; 4. 5 ppm (2 H, Q)

Stei 2 6: 3 rm%2 of heme 1) are 25 dissolved
in 40 m(Rgf ngtts%g’ ?’(}l (?tglg’[igfdg&d gol ution of 2 g (50.7

mol ) oBtgpdBum hydroxi de in 40 of
10 0.62 g (2 mmol) of 1l-ethyl-3-isopropyl-5-p-tolyl-6,7-
dihydro-1lH-pyrazolo[4,3-e] [1,4]diazepin-8-one is reacted
with 1.62 g (4 mmol) of Lawesson’s reagent and refluxed in
toluene overnight to give 0.567 g (87%) of the desired
thiolactam of type E (see Scheme 1).
15 REf (98/2 CH;Cl,/MeCH) = 0.46
m.p.: 178°C
MS (ES+), m/z = 327
'H NMR (CDCl;, 400 MHz),
8.5 ppm (1H, bs); 7.8 ppm (2H, d); 7.15 ppm (2H, d};
20 4.75 ppm (2H, q); 4.1 ppm (2H, bs); 3.2 ppm (1H, m);
2.3 ppm (3H, s); 1.4 ppm {34, t); 1.3 ppm (6H, d)

EXAMPLE 67
S-tert-Butyl-l-ethyl-3-isopropyl-6, 7-dihydro-1H-
25 pyrazolo{4,3-e][1,4]diazepin-8-thione
(R1 = isopropyl; R2 = ethyl; R3 = tert-butyl)
Step 9: .
0.4 g (1.45 mmol) of 5—tert-butyl-l-ethyl-B—:isopropyl-a,7-
dihydro-1H-pyrazolo[4,3-e] [1,4]diazepin-8-one is reacted
30 with 1.17 g {2.9 mmol) of Lawesson's reagent and refluxed
in toluene overnight to give 0.193 g (46%) of the desired
thiolactam of type E (see Scheme 1).
Rf (98/2 CH,Cl,/MeOH) = 0.43
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water. The m xture is stirred at RT for 2 h. After evaporating off the

met hanol, the residue is taken up in CH2CJ2, an identical volune of- datedl
i s added, followed by 30 addition of concentrated (36t) hydrochloric acid
to acidic pH wth stirring. The organic phase is dried over Na2SQg  and
concentrated to give 7.5 g (98% of a white powder (conpound A, see schene
1). 120 -5JUL2004 'H NMR (CDC13, 400 MHz), 0. 9 ppm (3H, m ; 1.3 ppm (3H,
m ; 1.5 ppnﬁﬂ(BH %}8“01 6 ppm (1H, m ; 1. 8 ppm(1H, m ; 3 .3 ppm (1H
m ; 4.5 ppny E& 2@@1(1H m. 5 Step 7: According to M3, 0.434 ¢
(1.8 rnnol) o Sec- bu yI-- éthyl - 4-nitro-2H pyrazol e--3-carboxylic: .
acid (A is heamuedumnsal £oB0@g) (1. 8 mmol ) of 2-am noacet ophenone
hydrochlorlde to 10 give a crude am de of type n%;ee Schene 1£ﬁdNB ES+),
mz = 359. 3%tBBm8{1ﬁ@cblséhfnd= 168 I‘iEZIPZrl @%6 %)(13 89 n¥of ) PBI t(HEfa g C (see

sche hefiyxedyinge 2 of |n oride
dlhygfa% glggﬁo %ﬁ 1 ?53#’ e expg%%%dgp SéH d (see sgﬁéhe 1).

VS (ES+}9Hn1§)— 311 1H NNR (CDClS 400 MHz) 7.9 ppn1(2H, rn) ; 7.4 ppm (3H,
m ; 7.2 ppm(1H m ; 4.5 ppm 20 (2H q) ; 4.1 ppm(2H, t) ; 3.1 ppm (1H
m ; 1.8 ppm(LH m ; 1.7 ppm(1H m ; 1.4 ppm (3H t) ; 1.3 ppm (3H, d)
; 0.8 ppamppE g4) EXAMPLE 69

(+)3-sec-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-
10 pyrazoloi4,3-e] [1,4]diazepin-8-one
(R1 = sec-butyl; R2 = ethyl; R3 = phenyl)
Synthesis of the pyrazole (following steps 1, 2, 3, 5 and

6):
Step 1:

15 3.44 g (149.8 mmol) of sodium are dissolved portionwise in
200 ml of anhydrous ethanol under ﬁitrogen, at room
temperature. 20.35 ml (14%9.8 mmol) of diethyl oxalate in
60 ml of anhydrous ethanol are added. 15 g (149.8 mmol) of
3-methyl-2-pentanone are added. The reaction mixture is

20 refluxed for 3 h, under nitrogen and with stirring, and is
then evaporated to dryness; the residue is taken up in
300 ml; of HCl (1.2N) and then extracted with diethyl ether
(3 times 200 ml). The organic phase is dried over sodium
sulphate and then concentrated toc give 26.1 g (89%) of a

25 colourless oil (compound Al, see scheme 1}.

RE (60/40 CHCl,/heptane) = 0.4
'H NMR (CDCl;, 400 MHz),
0.9 ppom (3H, t); 1.1 ppm (3H, d); 1.4 ppm (3%, t); 1.5 ppm
(1, m); 1.7 ppm (1H, m); 2.4 ppm (2H, m); 4.3 ppm (2H, q);
30 6.4 ppm (1B, s); 14.6 ppm (1H, m).
Step 2:
8.25 g (125 mmol) of potassium hYdroxide are dissolved in

120 ml of water and the reaction medium is cooled to 0°C.
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25 (#)3-sec-Butyl-I-ethyl-5-pyrid-4-yl-6,7-di hydro-IH pyrazolo [4, 3- eJ

[1, 4] diazepin-8-one (RL = sec-butyl; R2 = ethyl; R3 = 4-pyridyl) -3 JUL 200
Synt hesis of the pyrazole: see steps 1, 2, 3, 5 and 6 of exanple 68. 30
Step 7: According to M, 0.434 g (1.8 nmol) of 5-sec-butyl-2-ethyl-
4-nitro-2H pyrazol e--3--carboxylic acid is reacted wth 0.376 g (1.8 nmmol)
of 2-am no-I|-pyrid-4-ylethanone 121 hydrehloride (J. Med. Chem, 38, 17,

3342- 3350, g199%5 JomoArelof CheipoSnd. AI67 (sd86%chbhb 194%)rd cagii¥@ a crude
am de of type C (see schenme 1). M5 (ES+), nlz 359.8 5 Step 8; According
to M2 paternyige ganfpltheofmi it 48 @teé-’er@d skopend51mins atef PiKed in-

t hanol 5 & t d t 0..135
?24?/510 ]TéMt?Lreé i%gg?%g proéuc{)f Il-%see SC é Su%::ﬂ%é : &éoagg\é&} %%3 ’
(ES+) tHe mit2reH ENHR tﬁl@ﬁ?li‘htzéhﬂﬁbcwl-izf)or 828 puamn(%H: d>)°c 718 ppm(zH d)
: ppm(lH g} pm (2H q) ; 4. 1 ppm (2

roor_rs tiempﬁﬁm:ﬂﬂ %err&l%lq:ypnﬁégﬁpf tv«)hlcil 42?)§n=r0( 3H, d)

secféuﬁgle§>phenyl ? pro shalhméXtthipyraz%*%?a568?4,§%%T

0.9
()3
[ 1, 4] digzenidrdhnedfiean& (5 sseﬁo@um; RBe=cRgapils JgRage RstWidedyns hesi s of
the pyrazole: see steps 1, 2 and of exanple 68 and the follow ng steps 5
an

d 6. washed with saturated NaCl solution (1 x 200 ml) and then
dried over sodium sulphate and concentrated. 24.5 g of an

10 powder are ocobtained.

The product is purified by flash chromatography (95/5
CH;Cl,/acetone) to give 17.6 g (68%) of a white powder
(compound As§, see scheme 1).

Rf (95/5 CH,Cl,/acetone) = 0.3

15 H NMR (CDCl;, 400 MHz),

0.85 ppm (3H, t); 1.3 ppm (3H, d); 1.35 ppm (3H, ¢t);
1.6 ppm (1H, m}); 2.8 ppm (1H, m); 4.4 ppm (2H, m}); 6.6 ppm
(14, s); 11.6 ppm (1H, m).

Step 3:

20 .According to M3, 20.7 g (8%.95 mmecl) of copper(Il) nitrate
hemipentahydrate (2.5 H;0) and 100 ml of trifluoroacetic
anhydride are introduced into a round-bottomed flask, the
mixture is stirred under nitrogen for 5 min and 17 g of
compound A§ (see scheme 1) (80.87 mmol) dissolved in 100 ml

25. of chloroform are then added. This mixture is refluxed with
stirring and under nitrogen for 5 hours. This product is
purified by flash chromatography (98/2 CHZClglacetone) to
give 20 g of a blueish o0il. This product is taken up in 200
ml of HC1 (10%) and then extracted with diethyl ether (3

30 times 300 ml), and the organic phase 1is dried and
concentrated to give 16.81 g (70%) of a colourless oil
(compound A7, see scheme 1).

MS (ES-), m/z = 239.91
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Step 5: 25 According to Mo, 4.90 g (66.32 mmol) of Li2C0O3 are added, wunder
a streamof nitrogen, to a solution of 6.4 g (26.53 nmol) of conpourd AR 2004
(see schene 1) in 110 M of anhydrous DVF, followed by addition of 6.5 m
(66.32 nmmol) of iodopropane. The reaction nediumis heated at 60C for 30

24 h. It is cooled to roomtenperature and then poured into 100 m of HC
(1.2N), the exothermicity being controlled by an ice bath. After

extracti ng veg h{sff 3| CHaIIBY BaRe ofid)t i=m®s.3 100 m ), the organi c phase
obtained is washed with 122 saturated NaCl solution (100 m), dried over
Na2SO4 and & ABE & o 4OPn¥EL) 0 give 7 g of an oily conpound. The

producti i fhed fliasgh o] 0 ph g | ey [ 39, / 40
heptane?tii )(?g'ggéé g'% é@%@ap%$'g&g'c§rgu ess@%Pltﬁﬁﬁc% %?@é@allizes
(conpount ASn) see. $chpme (2H) . gt (3065@phedt@inePH2C12) = 0.3 xH NMR
(CDC13, 400 MHz) , 0.90 ppm (6H, m ; 1.25 ppm(3H, m ; 1.40 ppm (3H, m ;
10 156088 $4H, nm) ; 1.80 ppm(3H, m ; 3. 3 0 ppm(1H m : 4.25 ppm

2H, q)ac 2 6:(3 419 18,41 AS
(2H DpccdedBngPnd 24y 2o S0 6'cs 10hbnl1B0f] SBRIGuRL aaTouad AS (see

ar e i ssolved in met hanol , followed by addition of a
15 sol ustieemef 1). Jargd ( 2756h1imdd )81of mmodd umihydiekhyd isuldhate oireat er.

(he r estREORESEaIATGD 4 o ePBCRaCLREtn TASH | 38 TBFLTE TR o 1o
added, E@éﬁowlx@é@dwﬂwnse&re%genalaat ashd 36 Yn ivdiRahl goirc achd to 20
acidic pH, wth stirring. The organic phase is dried over Na2SO4 and
content3@atmint oAfter £BLin®Mesy sphom Wemrerature, 6 g of ice and
15 ml of HC1l (10%) are added and the mixture is stirred and
then extracted with dichloromethane (3 times 40 ml). The
organic phase is dried and concentrated to give 1.1 g of a
colourless oil. This product is purified by £flash
15 chromatography {gradient: 5/1 to 7/3 cyclohexane/
ethyl acetate) to give 0.8 g (78%) of a white powder
(compound A5, see scheme 1). ‘
Rf (80/20 cyclohexane/ethyl acetate) = 0.3
'H NMR (CDCla, 400 MHz),
20 0.9'ppm (3H, t); 1.35 ppm (3H, m); 1.45 ppm ({6H, w};
1.6 ppm (1H, m); 1.8 ppm (1H, m); 3.3 ppm (1H, m); 4.25 ppm
(2H, @); 4.5 ppm (2H, q).
Step 6:
8.3 g {33.80 mmol) of compound A5 (see scheme 1) are
25 dissolved in 40 ml of methancl, followed by addition of a
solution of 2 g (50.7 mmol) of sodium hydroxide in 40 ml of
water. The mixture is stirred at RT for 2 h. After
evaporating off the methanol, the residue igdﬁaken up in
CH,Cl,, an identical volume of water is added, followed by
30 addition of concentrated (36%) hydrochloriec acid to acidic
pH, with stirring. The organic phase is dried over Na,50,
and concentrated to give 7.5 g (98%) of a white powder

{compound A, see scheme 1).



powder (conmpound A, see schene 1). zH NMR (CDC13, 400 MHz) 0. 9 ppm (6H, m
;1.3 ppm(3H, d) ;. 1. 6 ppm(1H m ; 1.8 ppm 25 (1H, M; 1.9 ppm §2H 200
m ; 3.3 ppm(1H, n) ; 4.4 ppm(2H, q) ; 7.6 ppm(1H M. Step 7:
According to MB, 0.46 g (1.8 mmvl) of 5-sec-butyl-4-nitro-

2- propyl - 2H pyrazol e- 3-carboxylic acid (A) is reacted with 30 0.31 g (1.8
mol ) of 2-am noacet ophenone hydrochloride to give a crude am de of type C
(see schene 1i.NNB ((EB@;,MQO-MBEB Step 8_ 123 Accordl ng to M2, 0.67 g

(1.8 mml) of th m de C (gee eflux thn W|th335
g (5 eq9- HfPRy n(e}g Bt i dé- 3 {}’g{'t d“ly)gﬂ vi % e F&ect ed
pr oduct sef .sgh E ) 25 H 4 .I\/Hz) 7,
9 ppm (Z(E#'M%;‘ 7.'68?%% zﬁHMSm %637%531 T(lﬁ i % pp]rr{%rH(Z ;4.1
ppm (2HS .3) ppB8.(1Hppmh (1R, m) ; 2.0 ppmto 1. 6 ppm (4H . 1.4 ppm (3H,

d ; 0.9 ppm(6H, n). 10 EXAMPLE 71
() 3- Sec- Butyl -1 - propyl -5-pyrid-4-yl -6, 7-di hydr o- | H pyrazol o[4, 3-el (1,
4] di azg@i% &.one (Rl = sec-butyl; R2 propyl R3 4-pyridyl) 15

Synt hes e pyrazol e: see steps 1 2, 3, 6 of exenple 70.. Step 7:
Accor di Agacrdigg aeMYy. (2. 834mel )1lef Emoéécqfut%dﬂep‘-bﬂtt}fjc2 ethyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) is reacted with
0.309 g (1.8 mmol) of 2-amincacetophenone hydrochloride to
10 give a crude amide of type C (see Scheme 1).
MS (ES+), m/z = 359
Step 8:
According to Ml2, 0.65 g (1.8 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 3.25 g (5 eq.) of tin
15 chloride dihydrate to give 0.14 g (25%) of the expected
product D (see scheme 1}.
MS (ES+), m/z = 311
'H NMR (CDCl;, 400 MHz),
7.9 ppm (2H, m); 7.4 ppm (3H, m); 7.2 ppm (1H, m}; 4.5 ppm
20 (2H, q; 4.1 ppm (2H, t); 3.1 ppm (1H, m); 1.8 ppm (1H, m);
1.7 ppm (1H, m); 1.4 ppm (3H, t); 1.3 ppm (3H, 4); 0.8 ppm
{34, t)

EXAMPLE 69
25 {4)3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6,7~dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-one

{(R1 = sec-butyl; R2 = ethyl; R3 = 4-pyxridyl)

Synthesis of the pyrazole: see steps 1, 2, 3, 3 and 6 of
example 6£8.

30 Step 7:
Bccording to M9, 0.434 g {1.8 mmol) of 5-sec-butyl-2-ethyl-

4-nitro-2H-pyrazole-3-carboxylic acid 1is resacted with
0.376 g (1.8 mmol) of 2-amino-1-pyrid-4-ylethanone
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2- propyl - 2H pyrazol e- 3-carboxylic acid is reacted with 20 0.376 g (1.8
mmol ) of 2-am no-I-pyrid-4-yl ethanone hydrochloride (J. Med. Chem 38 JUL 7004
3342- 3350, 1995; J. Amer. Chem Soc., 67, 1468-1472, 1945) to give a crude
am de of type C (see schene 1). M5 (ESt), mz = 373.6 25 Step 8. According
to ML2, 0.62 (1 66 mol ) of the am de C (see schene 1) isrefluxedin

ethanol W th g (5 eq.) of tin chloride dihydrate to give O.
(17. S%hifﬁr@kh%‘-”é’x‘ﬁ%ct% qﬂé ddulhar-(:sed8schdme :13/4233)35r?p 9??004(/5 (ESA—

;r;:)fn(z?fﬁd? Jd;&é}lg’”'pg%@(cﬁ' 700 1'\4258) 5147]224 %&Q‘}?O@é %ﬂrep Y &;!ﬁié

1 ppm (aidddér)of tdyPe ppm(£&é], sa)leme 1)8 ppm (1H rr) 1.7 ppm (1H rr) ; 1 3

ppm (3H, d) 0,9 m %2 0.8 ppm(3H, n) . 5 EXAMPLE 72

3- ¢ycl ohexylms Qﬁ\&p e‘ﬂy? :%-di hydr o- 2H pyrazol o- [4, 3-el [1, 4]

di azepige&sone (RL = cyclohexyl; R2 = ethyl; = phenyl) 10 Synthesis of

t he py see the followi ng steps 1, 2, 3 5 and 6. Steel 2.46 g (107

mol ) dtccsmm:}img ate dMs2ol \mxﬁﬁ)(gt i(nWi sewcily @80 bile oamadey @r o{s=et hanol
onder "L 4AS0EN P ROOTAS Loy Slire 14,58 o (07 Arel) o g et
chloride dihdyrate to give 0.135 g (24%) of the expected
product D (see scheme 1).
10 m.p.: 86-88.5°C
MS (ES+), m/z = 312
'H NMR (CDCl;, 400 MHZ),
8.8 ppm (2H, d); 7.8 ppm (2H, d); 7.2 ppm {(1H, m); 4.6 ppm
(2H, g); 4.1 ppm (2H, d); 3.1 ppm (1H, m}; 1.9 ppm (1H, m);
15 1.7 ppm (1H, m); 1.5 ppm (3H, t); 1.4 ppm (3H, d); 0.9 ppm
(3H, a)

EXAMPLE 70
(+) 3-sec-Butyl-5-phenyl-1-propyl-6,7-dihydro-1H-pyrazolo-

20 [4,3-elll,4]diazepin-8-one
{(R1 = sec-butyl; R2 = propyl; R3 = phenyl}

Synthesis of the pyrazole: see steps 1, 2 and 3 of
example 68 and the following steps 5 and 6.
Step 5:

25 According to M5, 4.90 g (66.32 mmol) of Li;CO; are added,
under a stream of nitrogen, to a solution of 6.4 g
(26.53 mmol) of compound A7 {see scheme 1) in 110 ml of
anhydrous DMF, followed by addition of 6.5 ml (66.32 mwmol)
of iocdopropane. The reaction medium is heated at 60°C for

30 24 h. It is cooled to room temperature and then poured into
100 ml of HC1 (1.2N), the exothermicity being controlled by
an ice bath. After extracting with dichloromethane (3 times

100 ml}), the organic phase obtained is washed with
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acetyl cycl ohexane are added. The reaction mxture is refluxed for g

under nitrogen and with stirring, and then evaporated to dryness, th JUL 2004
residue is taken up in 20 300 mM of HCO (1.2 N) and is then extracted with
diethyl ether (3 times 200 m). The organic phase is dried over sodium

sul phate and then concentrated to give 23.2 g (96% of a colourless oil
(conpound Al, see schene 1). Rf (60/40 CH2Cl12/ n-heptane) = 0.1 25 1H NWR

( CDC13, séﬁ@r%ﬁd Nadl pmolfiiom) (10D &t]pp,m Gxiiledr) ove?. 3Bappdy (BHA m) ;

4.3 ppm (2H, 6.4 ppm (1H, s), m (1H, . . Ste . L (104
mol ) &V%B?E%'é?@nf-ﬁymw &2 %Pr‘é%o?vadOEn <rsomiﬁ?o FPTB ?B&éterfh%nd the
reacti c&% ' ( see
scheneoﬁ:fggg%tladid%d po?ﬁ%{%w anga%elt%r%(?ﬁl}?{é%?egg ?rreggfg g/rﬁ\%ilS ‘mn at
0C. 1375/30 (1 rﬁmd«-‘.)o otheprarariTiRCy) phat e gines adilegl afeb¥)he o252
-5JUL2004 mxfure is t n stirred f 20 mn at OC.. The resulti m xture
is s?irfete L "‘i"ﬁgﬁ‘t’*l Ciﬂ %W%?ﬁlﬁ?ﬁ t{FERP e Aan S E R § ﬁ'lgﬁlteure i s
extractpd with dichloronethane (3 times 200 ml). The organic phase
obtained is washed with 5 saturated NaCd solution (1 x 200 nml) and then

dried over RbHd(%08Y 50l bepteneftHsGhwent at®ed. 23.4 g of a powder are

obt ai ned. Thy du purifi by flash chromat ography (gradient: 97/3
to 90/ 10 CI—IZ%l%ef@n@-’”tgo& \9‘§ldzf5 g (61% of a white 10 powder (conpound
A6, Seeoswe%l)(sﬂﬁf (@lslﬂﬁbﬁrﬂcqtmenﬁ 0.3 41) HoMVR (GEDCLay) ;400 MHz)

, 1.35 pm ( 3H, ; 95 m
10 1 60 ppm  (1H, ), 1 (80 ppnt?t (3H, mF))p (3 30 me (1, m);
4.25 ppm (2H, g); 4.40 ppm (2H, q).
Step 6:

4.94 g (18.41 mmol) of compound A5 (see scheme 1) are

dissolved in 21 ml of wmethanol, followed by addition of a
15 solution of 1.1 g (27.61 mmol) of sodium hydroxide in 21 ml

of water. This mixture is stirred at RT for 2 h. After

evaporating off the methanol, the residue is taken up in

CH,Cl, and an identical volume of water is added, followed

by addition of concentrated (36%) hydrochloric acid to
20 acidic pH, with stirring. The organic phase is dried over

Na,80, and concentrated to give 4.5 g (96%) of a white

powder (compound A, see scheme 1).

'H NMR (CDCl,;, 400 MHz),

0.9 ppm (6H, m); 1.3 ppm (3H, d); 1.6 ppm (1H, m); 1.8 ppm
25 (1H, m); 1.9 ppm (2H, m); 3.3 ppom (1H, m); 4.4 ppm (2H, q);

7.6 ppm (1H, m).

Step 7: o

According to M9, 0.46 g (1.8 mmol) of 5-sec-butyl-4-nitro-

2-propyl-2H-pyrazole-3-carboxylic acid (A} is reacted with
30 0.31 g (1.8 mmol) of 2-aminoacetophenone hydrochloride to

give a crude amide of type C (see scheme 1).

MS (ES+), m/z = 373
Step 8:

diinsin AR



2.7 ppm (1H, m; 4.3 ppm(2H q) ; 6.6 ppm(1H s); 11.8 ppm 15 (1H, r’?
Step 3: According to M3, 12.77 g (54.93 mmol) of copper(ll) nitrate -5 JUL 2004
hem pent ahydrate (2.5 H20 and 100 ml of trifluoroacetic anhydride are
introduced into a round-bottoned flask, the 20 m xture is stirred under
nitrogen for 5 mn and 11.1 g of conpound A6 (see schene 1) (49.93 mmol)

di ssolved in 100 m  of chloroformare then added. This m xture is

ref | uxegbcowliity stid rMng, ara. smder (11.t9 egesl) f of Schoursnidd tkr (see
evaporation to dryness, 18.6 g of a blueish oil are 22 obt ai neg. Thi s
products¢kenekth 4 FRIDUBSH 18 eEATCLOMithi- 3hed &Rt Pdct e8LWFER et her

(3 tine . ) or.ganj h ' ri angec n 0 give
6.1 g orraridy] SAHvte PEOT NG g RS 4 (B TG TR sk eetet
chr onatpgsdpdty 1 98s2e ChiZkddéatetone) to give 7.1 g (53% of 30 a white

powder (corrpoungj A7, see schene 1). Rf (97/3 CH2A 2/acetone) = 0.3 '"H NNR
(CDE3, 400 ¥zSES+hpe™iZ40 8t (8H, M 1.8 ppm (3H m) : 2.0 ppm (2H, m

;3.3 ppm ( Fgﬁ ; 4 ppo( #2=2y9) . 8.85 ppm (1H, m). Step 5: According
to M4, 1.022}]‘IH .81(%3)' o?pocorrp’z(%ﬂnd A7 (see 5 schene 1{ and 0.5 m (3.81

mol ) of, 2imphy (2Hul phat & .& epn n{3Bduned ént7o pemy oliHl- bot t oded PPAsk and
the mxture i then reflu , Wwth stiyring apd.undear nijtrogen r 1nh
30 min. E%‘t er“’sc‘oo:gi'ﬁ'gptg’_ﬂ"L rggﬁn'te _éra‘-% Uiepp% g{ﬂ?’ ice’ ar'l'zdolg)ﬁ:‘rl:ﬁl (%’% HC1
(1.2N) pre geldedagndnf hi s 8 gbur @30S &9 ;stol.rr ebnans ham) extracted with
di chl oronethane (3 tines 40 m). The organic phase is dried and

coricentrated to give 1.1 g of a colourless oil. The product is purified by

flash peampre 71

() 3-sec-Butyl-1l-propyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one
(R1 = sec-butyl; R2 = propyl; R3 = 4-pyridyl)
15 Synthesis of the pyrazole: see steps 1, 2, 3, 5, & of
exemple 70.
Step 7:
According to M9, 0.46 g (1.8 mmol) of S5-sec-butyl-4-nitro-
2-propyl-2H-pyrazole-3-carboxylic acid 1is reacted with
20 0.376 g (1.8 mmol) of 2-amino-1-pyrid-4-ylethanone
hydrochloride (J. Med. Chem., 38, 17, 3342-3350, 1935; J.
Amer. Chem. Soc., 67, 1468-1472, 1945) to give a crude
amide of type C (gsee scheme 1).
MS (ES+), m/z = 373.6
25 Step 8:
According to M12, 0.62 g (1.66 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 3.36 g (5 eg.) of tin
chloride dihydrate to give 0.1 g (17.3%) of:Ehe expected
product D (see scheme 1).
30 m.p.: 110°C
MS (ES+), m/z = 325.8
'H NMR (CDCls;, 400 MHz),
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chr omat ogr aphy (5/5 CH2Cl 2/ heptane) to give 0.53 g (53% of a white gcﬂmﬂﬁm
(compound AS, see schene 1). 15 Rf (9/1 cycl ohexane/ ethyl acetate) O.

NVR (CDC13i 400 MHz), 1.4 ppm (11H, m ; 1.8 ppm(3H, m ; 1.95 ppm (2H m
;3.1 ppm(1H m ; 4.25 ppm(2H, q) ; 4.5 ppm(2H, q) , Step 6: 20 5.07 ¢
(17.16 mmol ) of conpound AS (see schene 1) are dissolved in 20 m of

nmet hanol, followed by addition of a solution of 1.03 g (25.75 nmol) of

sodi um gydrppindd 2 R0 nt. Dippat €2H, THi)s M wpreni 61811 thed 4aS RPuf or 2 h.
After evaporating off the nmethanol, the residue s taken u in,CH2C12
and an (#@ntFtal 2v8l BRP JRHmiPr i - LR, mol'lng\‘i\eai'BypBHgi@?[Onm&f; B

concent 3 hydr ochl or.i t-d .acl , (Nt hasti roriengpmlhe
or gani cig%:’g% ig%{dr%ﬁgd O\P/'ef #\glgsgkénggéonlc?n%ﬂ;ﬁe&ﬁt{o g?ve 4. 6@5 (100%
of a wWiBHe mbywder 8( pormpdddld A) .see schene 1). 30 i H NVR (CDC13, 400 MHz)
1.1 ppmto 1.5 ppm (8H, m; 3.0 ppm (1H, m; 4.5 ppm (2H q) ; 8.4 ppm
(1H°m Step 7: 127 According to MB, 0.48 g (1.8 nmmol) of 5 -cycl ohexyl -2
-ethyl -pgamBter 92 2H pyrazole -3 -carboxylic acid (A) is reacted with 5
0.31 g (1.8 mmol ) of 2-am noacet ophenone hydrochloride to ive a crude
am de o3 -Cypikoliakyde lselibyd -5)-phesy1ESH 7 - diffydro s pyr&eepo8: Accor di ng
to M2, %?9 g[ilz&gdmn%l ;9f ghe amde C (see scheme 1) is refluxed in
et hanol £ Re346 f‘g )n S5 chioride dehydrate to give 0.103 g
(17% ofrihs eypkehestyl; R2 = ethyl; R3 = phenyl)

10 Synthesis of the pyrazole: see the following steps 1, 2, 3,
5 and 6.

Step 1:
2.46 g (107 mmol) of sodium are dissolved portionwise in

250 ml of anhydrous ethanocl under nitrogen at room
15 temperature. 14.52 ml (107 mmol) of diethyl oxalate in
60 ml1 of anhydrous ethanol are added. 15 g (107 mmol) of
acetylcyclohexane are added. The reaction mixture is
refluxed for 3 h, under nitrogen and with stirring, and
then evaporated to dryness, the residue is taken up in
20 300 ml of HCL (1.2 N) and is then extracted with diethyl
ether (3 times 200 ml). The organic phase is dried over
sodium sulphate and then concentrated to give 23.2 g (96%)
of a colourless oil (compound Al, see scheme 1).
Rf (60/40 CH,Cl,/n-heptane) = 0.1
25 H NMR (CDCl;, 400 MHz),
1.3 ppm (8H, m); 1.8 ppm (54, m); 2.35 ppm(1H, m); 4.3 ppm
(2H, q); 6.4 ppm (1H, s); 14.6 ppm (1H, m).
Step 2:
7 g (104 mmol} of potassium hydroxide are dissolved in
30 110 ml of water and the reaction medium is cooled to 0°C.
25 g (110 mmol) of compound Al (see scheme 1) are added
portionwise and the mixture is stirred for 15 min at 0°C.

13.5 g (104 mmol) of hydrazine sulphate are added and the
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10 product D (see Schene 1). M (ES+), mz = 337 ''H NWVR (CDC13, 40 IYHZ)Z
, 8. O ppm(2H m ; 7.4 ppm(3H m ; 7.1 ppm(1H m ; 4.5 ppm (2 Ul]&
4.1 ppm(2H, d) ; 3. O ppm(1H, nm ; 2.0 ppm(2H m ; 15 1. pm(2H r’r)
1.7 ppm (2H, m; 1.5 ppmto 1.2 ppm (7H, nm) EXAWPLE 73

3- Cycl ohexyl - 1- et hyl - 5- pyri d-4-yl -6, 7-di hydro-1 H pyrazol o- 20 [4,3-¢e] [1,

4] di azepin-8-one (RI = cyclohexyl; R2 = ethyl; R3 = 4-pyridyl) Synthesis

of themaytazel eisseaecat mﬁxe& f3r Rantimd at ©@@npThe7ZeSdLizig 25
According to MB, 0.48 g (1.8 mmol) of 5-cycl ghexyl et Xl 30

4- mtrﬁllzﬁltll%‘;?r b8l 63‘31’65?‘50@{916“5@1‘6 i & Oeélglt e@Lni YRteH. F%e g L mol )

of 2-a ri Y, n h | \eay 1 SLRD 17,
3342-3%?%,% 1995; Eilu%Anljg%;.&%%g i O%QES}%I%I':%%%SJ'%%?Z 1945) t(?hga?fvée a crude
am de dB tymesC20feenigcherie: l9rgafsi ¢ BShase QbZa;n@ﬂSJ.Q wSishyeds wikks
According to ML2, 0.63 g (1.63 mml) of the amde C (see_ schene 1) is

r ef Bux 8@ tiraseran®aClhi welitinry (& éq2P°of“lt)| nan‘éhlt&einded-ﬁi-ﬁ dtoéﬁeé' to g| ve

0052 BoAT AR REE opRERUUoR (S50 SUIR N cBe. sl L27C
(2H, dbbtainédppm (1H, t) ; 4.5 ppm
The product is purified by flash chromatography (gradient:
97/3 to 90/10 CH;Cl:/acetone) to give 15 g (61%) of a white
10 powder (compound A6, see scheme 1).
Rf (95/5 CH,Cl,/acetone) = 0.3
*H NMR (CDCl;, 400 MHz),
1.35 ppm (8H, m); 1.7 ppm (3H, m; 1.95 ppm (2H, m};
2.7 ppm (1H, m}; 4.3 ppm (2H, g); 6.6 ppm (1H, s); 11.8 ppm
15 (1iH, m).
Step 3:
According to M3, 12.77 g (54.93 mmol) of copper(Il) nitrate
hemipentahydrate (2.5 H;0) and 100 ml of trifluorcacetic
anhydride are introduced into a round-bottomed flask, the
20 mixture is stirred under nitrogen for S5 min and 11.1 g of
compound Aé (see scheme 1)} (49.93 mmol) dissolved in 100 ml
of chloroform are then added. This mixture is refluxed,
with stirring and under nitrogen, for 5 hours. After
evaporation to dryness, 18.6 g of a blueish oil are
25 obtained. This product is taken up in 200 ml of HCL (10%)
and then extracted with ether (3 times 300 ml) and the
organic phase is dried and concentrated to give 16.1 g of a
colourless oil. This product is purifiéd by £flash
chromatography (98/2 CH,Cl./acetone) to give 7.1 g (53%) of
30 a whits powder (compound A7, see scheme 1).
Rf (97/3 CH,Cl,/acetone} = 0.3
' NMR (CDCl;, 400 MHz),

126




(2H, q) ; 4. 0O ppm(2H, d) ; 2. 9 ppm(1H, 10 1.8 ppm(2H, m ; 0
(2H m : 1.4 (4H m . n : 1.9 ppm(2H m : ppm(3H 1) : 13pp$375”90"
EXAMPLE 74 3-Cycl ohexyl - 5- phenyl -1 - propyl -6, 7-di hydro-| H pyrazol o- 15
t4,3-el t1,41di azepin-8-one (R = cyclohexyl; R2 = propyl; R3 = phenyl)
Synthesis of the pyrazole: see steps 1, 2 and 3 of exanple 72 and the
followng steps 5 and 6. SSt~_ 20 Accordl ng to Mb, 2.07 g (28.06 nmol) of

Li 2CC8 ar.aocagged, (SHINARY ; al S¢ rgs 03N &) pggng bema (38, utgf)an 0f3 % (11. 22
mol ) of corrp?und A7 (see schene 1) in 60 m anhydrous DMF, foll owed by
addi ti o1& V73 4m4 @0 0RHm); i85 (:Rm'prb&nem The reaction mediumis"

heat ed E?gogfor 25 48 h. After cooling to roomtenperature, the mxture
is pou 100 M of HA (1.2N) and the exothermcity is controlled

by an iaeceatdingThte ik} urle 0i2s gext{Baetemmoilih €F chicmgsmidae (@< mes 100
m) and the or%T ni c_phase obta| ned is washed with saturated NaCl sol ution

(100°n1 PCOgEEY ¥ Na 7801 (Andlcamedit raf edlies hyily esslBhatef 2 oi |y

copoint g § gl 8 el e T

whi ch cthenal refdsixeshnpouroh Asst:ssa.rs_:phemd lindeRf (©68r48ehept #ne/ CH2C12)

com v Ty Yo RS A AN MB1ung T PR (Behpbhabutel® #7800 O
and 15 ml of HClL (1.2N) are added and this mixture is

10 stirred and then extracted with dichloromethane (3 times
40 ml). The organic phas:a is dried and concentrated to give
1.1 g of a colourless oil. The product is purified by flash
chromatography (5/5 CH,Cl,/heptane) to give 0.53 g (53%) of
a white powder (compound A5, see scheme 1),

15 REf (9/1 cyclohexane/ethyl acetate) = 0.3

H NMR (CDCl,;, 400 MHz),
1.4 ppm (11H, m); 1.8 ppm (3H, m); 1.95 ppm (2H, m);
3.1 ppm (1H, m); 4.25 ppm (2H, g); 4.5 ppm (2H, q).
Step 6:

20 5.07 g (17.16 mmol) of compound AS (see scheme 1) are
dissolved in 20 ml of methancl, followed by addition of a
solution of 1.03 g (25.75 mmol) of sodium hydroxide in
20 ml of water. This mixture is stirred at RT for 2 h.
After evaporating off the methanol, the residue is taken up

25 in CH;Cl; and an identical volume of water is added,
followed by addition of concentrated (36%) hydrochloric
acid to acidic pH, with stirring. The organic phase is
dried over Na;50; and concentrated to give 4.6 g (100%} of a
white powder (compound A, see scheme 1).

30 'H NMR (CDCls;, 400 MHz),

1.1 ppm to 1.5 ppm (8H, m}; 3.0 pom (1H, m); 4.5 ppm
(2H, q); 8.4 ppm {(1H, m)

Step 7:
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2.85 ppm (7H, m ; 3.1 ppm (1H q) ; 4.1 ppm(2H, q) ; 4.4 ppm (2H

Step 6: 2.85 g (9.21 mml) of conpound AS (see scheme 1) are 10 di ssS)UUIeZilﬂfu
in 10 m of nmethanol, followed by addition of a solution of 0.55 g (13.81
mmol ) of sodium hydroxide in 10 ml of water. The m xture is stirred at RT
for 2 h. After evaporating off the methanol, the residue is taken up in
CH2C12 and an identical volune of water is added, followed 15 by addition
of concrotoatiérg( 869MNy dr.d@higor {1c. saaintb1 Yo oﬁcsdcycbbhewylhzsethylng The

organi ¢ phase is_dried oyer Na2SO4 and congentrated to give (97%
of a whfrBitEenAETPYEBRAGENd ~RaTOREFY: erergcis. AT faR g 20

0.9 t a%g RPMETH, :
3. 1pBan( ?hi-‘l-?mnsl fo uiPly 8fZH q§ i tg%heﬂ?ﬁep F% Cﬁoﬁ Accr:qéédl ngnz 0
M, O. Sggv(ala8cmdb) amﬁdﬁ oﬁctypexfa (&em tarahens 1)

2-propyl - ar box acid is reacted W|th 0.31 g (1.8 nml)
of 22 am noa@ét g’f)ﬁéﬁm@ ﬁyﬁrﬁ%ﬁl‘ ride to give a crude anide of type C (see

Scherre 4+epMp.(ES+), mz = 399 Step 8 30 According to M2, 0.72 g (1.8
T—rﬁ‘e-“am de C (see schenme 1) is refluxed in ethanol with 3.59 g (5
eq. ) of AccardéngorieeMaRhydd a2 ¢o di-fe mnalyl ¢f( 27he @midee Cexpeeeed

prOdUCtSghg%gelﬁcggn%e%AUX%%pln ég%agdl wf%h ?5&61H %@F%&qugé’tﬁgo Miz) 5
chloride dihydrate to give 0.103 g (17%) of the expected
10 product D (see Scheme 1).
MsS (ES+), m/z = 337
' NMR (CDCli;, 400 MHz),
8.0 ppm (2H, m); 7.4 ppm (3H, m); 7.1 ppm (1H, m); 4.5 ppm
(2H, q); 4.1 ppm (2H, 4); 3.0 ppm (1H, m}; 2.0 ppm (2H, m);
15 1.8 ppm (2H, m); 1.7 ppm {(2H, m); 1.5 ppm to 1.2 ppm
(74, m).

EXAMPLE 73
3-Cyclohexyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-pyrazolo-

20 [4,3-elll,4]ldiazepin-8-one
{R1 = cyclohexyl; R2 = ethyl; R3 = 4-pyridyil)
synthesis of the pyrazole: see steps 1, 2, 3, 5 and 6 of
example 72
Step 7:

25 According to M9, 0.48 g (1.8 mmnol) of 5-cyclohexylethyl-
4-nitro-2H-pyrazole-3-carboxylic acid 1s reacted with
0.376 g (1.8 mmol) of 2-amino-1l-pyrid-4-ylethanone
hydrochloride (J. Med. Chem., 38, 17, 3342-3350, 1995; J.
Amer. Chem. Soc., 87, 1468-1472, 1945} to give a crude

30 amide of type C (see scheme 1).

M8 (ES+), m/z = 385.9

Step 8:
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7.8 ppm (2H, m; 7.4 ppm (4H, m; 4.5 ppm(2H, q); 4.0 ppm (2 H, d) 5 Lp@
ppmUH m ; I - 9 ppmt 0 1. 7 ppm (1 GH M 1. 3 ppm(2H m ; J;JJ W‘n
(3H, t) . EXAMPLE 75

3- Cycl ohexyl -i - propyl - 5-pyrid-4-yl -9, 7-di hydro- | H pyrazol o- (4, 3-¢l
[1,41di azepi n-8-one 10 (R1 = cycl ohexyl; R2 = propyl; R3 = 4-pyridyl)
Synthesis of the pyrazole: Bee steps 1, 2, 3, 5 and 6 of exanple 74 Step

7: Acco ng.to M3, O f cl qghe r

2- pr opy‘Fx Plg%?gzoﬁ‘% ?ﬁgar b%x%4 ()cl % ré‘g‘c’fléd WIQ'[ )ﬁ\:&ﬂeo ?{[?gh%"leé &r%rosf) of
2- anmi nogkhBykl 69443 etdmanenal iryoeﬂ@éiﬁlelld@tms Medg Qmemg. )3&HE Jr7:,n e
3342- 3350, 1995; LT. Aner. Chem Soc., 67, 1468- 1472 1945) to ve a

crude eahigride tdPaydratee tochahve 10 @@M(E&ﬁ% f thgompxps
Accor di ngoﬁggg_/ll (%e@%}%}mf%ﬂmml) of the amde C (see schene 1) i s
hanol t '

ref | uxel ‘(5 eq.Y of tin chloride dihydrate to give
G 05§ g (8. 6 pof: u_lzs-axznem:t ed 25 product D (see Schene 1). mp.:

152- 1530C M5 éESE)’ z = 352 1H NWR (CDC13, 400 MHz) , S. 7 ppm (2H, d) ;
7. 7 ppm (2HISdfES+3, 915pm(313|ﬂ t) ; 4.4 ppm 30(2H n 4. 5ppm(2H, d)

ppm (3prp)(ﬂ*?ﬂx§\f/%&’ 1, PBE0 Waz)t; © PP ( M ppm (2H, M

3- Cycl oBegyppmt FMHI cia)thy'V.E pyni d2&,yld)G, 77 it hgpmo{LH: myr;azbl® gpm 3- €]
[1, 4] ?I%ZG%BI’,I &2 0 ppm (24, d); 2.9 ppm (1H, m); 1.9 ppm (2H, m);
10 1.8 ppm (2H, m); 1.6 ppm (2H, m); 1.4 ppm (3H, m); 1.3 ppm

(4H, m) .

EXAMPLE 74
3-Cyclohexyl-5-phenyl-1-propyl-6,7-dihydro-1H-pyrazolo-

15 [4,3-e]l[1,4]ldiazepin-8-one
(R1 = cyclohexyl; R2 = propyl; R3 = phenyl)

Synthesis of the pyrazol'e: see steps 1, 2 and 3 of
example 72 and the following steps 5 and 6.
Step 5:

20 According to M5, 2.07 g (28.06 mmol} of LiCO; are added,
under a stream of nitrogen, ¢to a solution of 3 g
(11.22 mmol) of compound A7 (see scheme 1) in 60 ml of
anhydrous DMF, followed by addition of 2.73 ml (28.06 mmol)
of iodopropane. The reaction medium is heatad at 60°C for

25 48 h., After cooling to room temperature, the wmixture is
poured into 100 ml of HCl1 (1.2N) and the exothermicity is
controlled by an ice bath. This mixture is e."x_tracted with
dichloromethane (3 times 100 ml} and the erganic phase
obtained is washed with saturated NaCl solution (100 ml),

30 dried over Na,SO, and concentrated to give 3.6 g of an oily
compound. This product is purified by flash (gradient:
70/30 to 30/70 heptane/CH;Cl,) to give 2.85 g ({82%) of a
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(Rl =-cycl ohexyl nethyl; R2 = ethyl; R3 = 4-pyridyl) 5 Synthesis of thf
pyrazole: see the following steps 1, 2, 5, 3 and 6. Step 1. 4.33 g ( 84 2‘49%‘
mol ) of sodium are dissolved portionwise in 200 m of anhydrous ethanol
under nitrogen at room 10 tenperature. 25.6 m (188.26 mmol) of diethyl
oxalate in 50 m of anhydrous ethanol are added. 24 g (171.11 nmol) of

acet onyl cycl ohexane are added. The reaction mxture is refluxed for 3 h

under redImgeheandonit Whsitdhr remgstahtiizes t{icompounsb Adt.edced dehawes and
the resjdue is taken up in 15 300 M of HO (1.2 N) and then extracted with
di et hyll)et her (3 tinmes 200 m). The organic phase is dried over sodium’

sul phate andy h POCRELE shedchroive. 42.6 g (929 of a colourless oil
(conpound Al sggogchengél). gf %%%J/l CH2Cl 2/ acetone) = 0.5 20 1H NWR

(CDC13, 400 ®HNMR (CIEIapm4Q2HMEE) ,; 1.25 ppm (3H, m : 1.4 ppm (3H, m ;
1.7 ppm (6H _m ... 1.8 _ppm (1H_ . 2 pRMm (2 ) 4. pm(2H Q);
6.3 prﬂ(éf@‘%); (3% 6 bﬁm(m%n%rimst é‘pssfg: %’12%‘%?&@5.§z%|§“?6f

pot QSSiZJ!@EfW;Stlﬁr@Xi(?'ﬁ, ame ; dbssobpad (am, 250 . ofppat ezr Ang) | he. Lepphi on
mediumis cooled to 0OC. 42.6 g (177 nmml) of conpound Al (see schene 1)

are add&H, pdrtionwi se and the mixture is stirred for 30 min at 0C. 25.37

g (195 Eg"_%l )6_0f hydr azi ne sul phate are added and the 30 m xture is then
stirre mn at OC. The resulting mxture is stirred overnight at

room t enpes atgur €,9.200 filnoQf wét etompeuhierABhiddskanddhieme nilxt uagei s

extracted with _dichloronethane (3 times i The organi c phase 132
obt¥H nedt 2T ERAcdith gt O alE hﬂ&@ll'soﬁz%[olr%"ﬁ")"d by additlon FOF°8

solution of 0.55 g (13.81 mmol) of sodium hydroxide in
10 ml of water. The mixture is stirred at RT for 2 h. After
evaporating off the methanol, the residue is taken up in
CH,Cl, and an identical volume of water is added, followed

15 by addition of concentrated (36%) hyd;‘_qchloric acid to
acidic pH, with stirring. The organic phase is dried over
Na;SO0, and concentrated to give 2.52 g (97%) of a white
powder (compound A, see scheme 1}.

H NMR (CDCl;, 400 MHz),

20 0.9 ppm (3H, m); 1.2 ppm to 1.6 ppm (5H, m); 1.7 ppm to
2.0 ppm (7H, m); 3.1 ppm (1H, w); 4.4 ppm (2H, q}; 8.7 ppm
(1H, m)

Step 7:
According to M9, 0.5 g (1.8 mmol) of 5-cyclohexyl-4-nitro-

25 2-propyl-2H-pyrazole-3-carboxylic acid is reacted with
0.31 g (1.8 mmol} of 2-aminoacetophenone hydrochloride to
give a crude amide of type C (see Scheme 1).

MS (ES+), m/z = 399
Step 8:

30 According to M12, 0.72 g (1.8 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 3.59 g (5 eq.) of tin
chloride dihydrate to give 0.172 g (27%) of the expected
product D (see Scheme 1).
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(1 x 200 M) and then dried over sodium sul phate and concentrated. 4%
an powder are obtained. The product is purified by flash chronatograp yﬂl[?ﬂ{]f;
(99/1 to 5 95/5 CH2Cl12/ acetone) to give 20.7 g (50% of a white powder
(conpound A6, see schenme 1). Rf (97/3 CH2Cl2/acetone) = 0.3 1H NWR (CDC13,
400 MHz), 0.9 ppm(2H, m ; 1.2 ppm(4H, M; 1.4 ppm(3H M; 1.65 ppm 10
(6H m ; 2.6 ppm(H, d) ; 6.6 ppm (1H, r.); 10.5 ppm(1H m Step 5:
Accordi ng t oM8M{ES8+5,gm{26=n0v8lL) of conpound A6 (see schene 1) and 2.38 ni
(18 nmol ) Oft}giﬁ‘{i@yl s%uiphate are |ntroduced into a round-bottoned flask
and the mi xt [ e &0 M)t 125-130C, with stirring and under

nltroge-ﬂ Bf??im‘l(ﬂH fAhtery C@%’ﬂt’rﬂg(&ﬁ rRem Qe:?)ﬁgﬁgr[ U(ﬁ{ 1&5) g4 OEXFEEI and 120

of HC1 2N) “are added stifring an resul t Fng reis
then ex{2BEct el wi 2h Sdippin OI(bHrethm)ne @3 % ippes  £250L M )pprihe{ Hyaning ;phase is

drle,d apd_ concenfrated t g of a brown oil. This product is
purl:fl %y PRy 5% rcht 6n§t 3 %‘9/ Jjcyclohexane/ ethyl acetate) to give.

5.76 g (60% of a white powder (conpound AB, see schene 1). Rf (80/20
cycl ohexane/ et %51 acetate) = 0.3 25 1H NWR (CDC13, 400 MHz), O .9 ppm (2H,
m ; 1%?( ; 1.4 ppm(5H, m ; 1.60 ppm (6H m ; 2.5 ppm (2H,

izzci)rgi C ‘gin‘ﬁéezﬂé?agaz‘gr?%lpgmﬁ#ﬁﬂi 8? bgogpgr (‘1’0 %Yd%lHer @YSEaeéjOl?’O- 30

hem pen(@h'ydé}a[p 4PdabakBRinandoa@0 M of trifluoroacetic anhydride are
introduced into a round-bottoned flask and the m xture is stirred under
ni t¥bgefR¥ ot BYedPhersli of@d= propyl; R3 = 4-pyridyl)

Synthesis of the pyrazole: see steps 1, 2, 3, 5 and 6 of
exampls 74
Step 7:
According to MS, 0.5 g (1.8 mmol) of 5-cyclohexyl-4-nitro-
15 2-propyl-2H-pyrazole-3-carboxylic acid is reacted with
0.376 g {1.8 mmol) of 2-amino-1-pyrid-4-ylethanone
hydrochloride (J. Med. Chem., 38, 17, 3342-3350, 199%95; J.
Amer..chem. Soc., 67, 1468-1472, 19%945) to give a crude
amide of type C (see Scheme 1).
20 MS (ES+), m/z = 400
Step 8:
According to Ml2, 0.65 g (1.63 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 3.24 g (5 eq.) of tin
chloride dihydrate to give 0.055 g (8.6%) of the expected
25 product D (see Scheme 1}.
m.p.: 152-153°C
MS (ES+)}, m/z = 352
'H NMR (CDCl;, 400 MHz),
8.7 ppm (2H, d); 7.7 ppm (2H, d); 6.9 ppm (1H, t); 4.4 ppm
30 (2H, m); 4.5 ppm {2H, d); 2.9 ppm {1H, m}; 1.9 ppm to
1.6 ppm (10H, m); 1.3 ppm (2H, m); 0.8 ppm (3H, t©).
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133 by addition of 17 g of conpound A8 (80.87 nmmol) dissolved in 100 m of
chloroform This mxture is refluxed, with stirring and under nitrogeSwJUleﬂﬂﬂ
5 hours. This product is purified by flash chromatography (98/2

CH2C12/ acetone) to 5 give 20 g of a blueish oil. This product is taken up
in 200 mM of HCL (1.2N) and then extracted with ether (3 tinmes 300 nl)
and the organic phase is dried and concentrated to give 16.81 g (70% of a
col our | EAMALE TSonpound AS, see schene 1). 10 M5 (ES+), mz = 309.90 Rf

(70/ 30 heptanelCHd 2) .= 0.3 ''H NPR 13, 40 .0 m(2H m ;
1.2 ppm(. ,crjwﬁh%xyg"k?)té}ifr%'(%ﬁtffﬁ%SlP}%%l b%TYJ(B%{ %h,llé.ﬂ?' m(6H m
2. 8 ppmplydidzaib (4,4 -2IPPM4A)dlafpin-d204e > PPm (2H q) Step 6: 8.3 g
(33.80 nmol ) of conpound A5 (see schene 1) are dissolved in 40 m of

met hanol(RY &' lcywd@hexydanttivdn 32 &= swhpli of3 of 2-gytHdyY) mol ) of sodium
hydr axi i m_of ,20 water. ., This mxture is stirred at RT for h.
Aol STRSDEREng B T ARl ot niht cErbTaRit: SReBeut i ¢ Suciz and
an identi @ald ¥ql ume of water is added, followed by addition of
concentrated (36% HCL to acidic pH, with stirring. The organic phase is
dri ed o®EEPNA2SO4 and 25 concentrated to give 7.5 g (98% of a white powder

(cormouiod, @R oo SRR oIBoR ok doni 1
ppm (2H20Q) ml 8.4 panhydfo(sH, dfharep dhder nitrogen at room

10 temperature. 25.6 ml (188.26 mmol) of diethyl oxalate in
50 ml of anhydrous ethanol are added. 24 g (171.11 mmol) of
acetonylcyclohexane are added. The reaction mixture is
refluxed for 3 h under nitrogen and with stirring, and is
then evaporated to dryness and the residue is taken up in

15 300 ml of HC1 (1.2 N) and then extracted with diethyl ether
(3 times 200 ml). The organic phase is dried over sodium
sulphate and then concentrated to giwve 42.6 g (92%) of a
colourless oil (compound Al, see scheme 1).

Rf (99/1 CH,Cl,/acetone) = 0.5

20 'H NMR (CDCl;, 400 MHz),

1.0 ppm (2H, m); 1.25 ppm (3H, m); 1.4 ppm (3H, m}; 1.7 ppm
(6H, m); 1.8 ppm (14, m); 2.35 ppm (2H, d); 4.4 ppm (2H,
g); 6.3 ppm (1H, s}; 14.6 ppm (1H, m}.

Step 2: )

25 12.9 g (195.4 mmel) of potass-ium hydroxide are dissolved in
250 ml of water and the reaction medium is cooled to 0°C.
42.6 g (177 mmol) of cowpound Al (see scheme 1) are added
portionwise and the mixture is stirred for 3:6dmin at 0°C.
25.37 g (155 mmol) of hydrazine sulphate ars added and the

30 mixture is then stirred for 45 min at 0°C. The resulting
mixture is stirred overnight at room temperature, 200 ml of
water are then added and this mixture is extracted with

dichloromethane (3 times 200 ml}). The organic phase



According to MB, 0.281 g (1.8 nmol) of 5-cycl ohexyl net hyl -

2-ethyl -4-nitro-2H - pyrazol e-3-carboxylic acid (A) is 134 reacted vm"fﬁJUL 2004
0.376 g (1.8 mmol ) of 2-am no-I-pyrid- 4-ylethanone hydrochloride (J. Med.
Chem, 38, 17, 3342 3350, 1995; J. Aner. Chem Soc., 67, 1468-1472, 1945)
to give a crude am de of type C (see Schene 1). 5 M5 (ES+), mlz 400.01
Step 8: According to M2, 0.67. g (1.53 mmol) of the am de C (see schene

1) is rebtakeddi n eshanabhshied 348210 (S£Mdawddti nvachl or sdaudibpdrate to
gi ve 0.073 g (12% of the expected 10 product D (see schene 1). M (ESt),
mz = 36R.:8200' rHlNNRa(lQ‘DCl:B,eMOGrM@ Brsfr pm@ﬂlﬂn dyulpHaBeppan@2H, 'd) ;

7.3 ppm 1H, t pm, ( 2H, . 2.7 ppm (2H, d) ;
1.7 pprff F-F%ateé 4§ g 8(6 Wfifr fr% % L0 ppm (5H, m. 20

EXA'VPL Soeohexy umtipl &3 eietlrdty PERPSKaPodraRRYIr (9d t BYI 8201 0 '
[4, 3-e é%%f di azepi n- 8- c:)['nee( 192 cyca | ohexyl me O§I BZW (;C)?o}%ll

pherf/| )2 tm@bz/@‘cetﬂwqjyrtazogwesa@ gtgps(SD%énd:fQ a;fwhxaﬂppew'le‘" and t he
foIIOW| s.5, .3 and G Step According to Mb, 3.9 g (52.89 nmol) of
Li 2003 %"g%% A8 FRQePChelE éZm of nitrogen, to a solution of 5 g
(21.16 rrrml )Rpf(gp/momjég nzohemg B in 100 nl of anhydrous DWP,

fol |l owed by .,addition of 52 89 mmol) of iodopropane. The reaction

medi um i s héH: BFRat(CAE1f o |40048H$) After cooling to roomtenperature, the
thureD.liiS ppm (2H, m); 1.2 ppm (4H, m); 1.4 ppm (3H, m); 1.65 ppm

10 (6H, m); 2.6 ppm (H, d); 6.6 ppm (l1H, s); 10.5 ppm (1H, m)
Step 5:
According to M4, 8.5 g (36 mmol) of compound A6 (see scheme
1) and 2.38 ml (18 mmol) of diethyl sulphate are introduced
into a round-bottomed flask and the mixture is then heated

15 at 125-130°C, with stirring and under nitrogen, for 4 h.
After cooling to room temperature, 120 g of ice and 120 ml
of HC1 (1.2N}) are added with stirring and the resulting
mixture 13 then extracted with dichloromethane (3 times
250 ml). The organic phase is dried and concentrated to

20 give 10.81 g of a brown oil. This product is purified by
flash chromatography (9/1 cyclohexane/ethyl acetate} to
give 5.76 g (60%) of a white powder (compound A8, see
scheme 1) . '

Rf (80/2¢ cyclohexane/ethyl acetate) = 0.3

25 'H NMR (CDCl;, 400 MHz),
0.9 ppm (2H, m); 1.2 ppm {(4H, m); 1.4 ppm (5H, m); 1.60 ppm
(68, m); 2.5 ppm (2H, d); 4.35 ppm (2H, qg); 4.5 ppm (2H,
q): 6.6 ppm (1H, s) )
Step 3:

30 According to M3, 20.7 g (89.95 mmol} of copper(II} nitrate
hemipentahydrate (2.5 H,0} and 100 ml of trifluorcacetic
anhydride are introduced into a round-bottomed flask and

the mixture is stirred under nitrogen for 5 min, followed
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30 poured into 100 m of HC1 (1.2N) and the exothermicity is controlled
with an ice bath. This mxture is extracted with dichl oronethane (3 uUtedl
200 m) and the organic phase obtained is washed with saturated NaCl
solution (200 m), 135 dried over Na2SO4 and evaporated to dryness to give
5.8 g of a brown oil. This product is purified by flash chromatography
(gradient: 50/50 to 30/70 heptane/ CH2C12) to give 1.15 g (20% of a

col'our Iggsaddlitwbinclofr ¥3t gl ldfz esompoindnpeund@0A87 sewlschéiesd)ve® (60/ 40

heptane/CH2Cl ) = 0.3 i H NWVR CDC13I 400 MHz) , 0., 9 ppm,(5H,. M ;. 1.2 ppm
(3H, n-):.n 108 Egm?ch orofg_ S( ellxhyre 1ig gﬁlﬁllé"i‘ﬁd'n') 1té 5 ppm

(2H, d)gg p p 6 p )istep 3:
Accor di ng %ﬁﬁ% H]t} lﬁm@(ﬁ %&Pmr%?é ?@(]::f)pz)%el-rm?lhf-s); n;rtﬁ%gt reﬂl(cgld}n?%ent@ahydrat e
(2.5 Hirpfie@0byl Hlashi fdhmnmeemegraphyanper/i2deCBs@l.i/moetdmedd tato a
round bottorredfla andg 15the m,ftur IS stir g\u,nde itro enfor 5

S A Ro8) By ShidRt iRl 95lq dRsBoRTHCAs (b eEEehe (413

mm') di 56 Qv esle | 120 (1, 2R sﬁh%ﬁfegr Byt P ke etﬁefetiaumqeswth
stirring and under nitrogen, for hours. This product is taken up in 10 g

of ice I Ml nandf thel OZ@a(rm&%plm:E:B th%ndm-teda@t!@d cencerti o ed okt hane (3
times 100 dth gani.c phase is dr nd cgngent nat t9.e0ive 1.3
g of a%’o‘f%ruﬁ%egg 8i|&c%? BFodjzc?oﬁguﬁill FI eocf‘ y(cﬂngsﬁnchﬁ;%?fat%graphy
(gradi eggﬁetgé)/ﬁ)o toz 50/50 heptane/ CHZC12) to give 1.08 g (80% of a whit
I

powder 25 ound AS see schene 1). Rf (60/40 heptane/ CH2C12) = 0.3
NVRq CDC13, Mﬂ)o Bgi), m/z = 309.90

Rf (70/30 heptane/CH;Clz)= 0.3
¥ NMR (CDCl;, 400 MHz),

e
H

1.0 ppm {2H, m); 1.2 ppm (3H, m); 1.4 ppm (3H, m}; 1.45 ppm

(3, m); 1.7 ppm (6H, m); 2.8 ppm (2H, d&); 4.3 ppm (2H, q);
15 4.5 ppm (2H, Q)

Step 6:

8.3 g (33.80 mmol) of compound A5 (see scheme 1) are

dissolved in 40 ml of methanol, followed by addition of a

solution of 2 g (50.7 mmol) of sodium hydroxide in 40 ml of
20 water. This mixture is stirred at RT for 2 h. After

evaporating off the methanol, the residue is taken up in

CH,Cl,; and an identical volume of water is added, followed

by addition of concentrated (36%) HCl to acidic pH, with

stirring. The organic phase is dried over Na;S0, and
25 concentrated to give 7.5 g (98%) of a white powder

(compound A, see scheme 1).

'H NMR (CDCl;, 400 MHz),

1.0 ppm (2H, wm); 1.2 ppm (3H, m); 1.5 ppm (31{-‘:, t); 1.7 ppm

(64, m); 2.8 ppm (2H, d); 4.8 ppm (2H, ); 8.55 ppm
30 (1H, m).

Step 7:

According to M9, 0.281 g (1.8 mmol) of 5-cyclohexylmethyl-

2-ethyl-4-nitro-24-pyrazole-~3-carboxylic acid (A) is

134



0.9 ppm (3H, m; 1. 0 ppmto 1.3 ppm (SH m; 1.4 ppm (3H m ; 1.7 pgm
(6H m ; 1.9 ppm(2H, m) ; 2. 7 ppm(2H, d) : 30 4.1 ppm (2H, t) ;- 4.J5L 2004
ppm (2H, q) 136 Step 6: 1 g (3.09 mmol) of conpound AS (see schenme 1) is
dissolved in 5 nm of methanol, followed by addition of a solution of

0.185 g (4.64 mol ) of sodium hydroxide in 5 m of water. 5 This mxture is
stirred at RT for 2 h. After evaporating off the nethanol, the residue is

taken upddtdd2Gedcand an37i5d§nt'@ﬁ| 8VREIP Of opat e3_dmiRddedoytolil oned by
addition of concentrated (36% hy drochlorlc acid to acidic pH with
sti rri dgylRtdagommi bYéh‘@gélpgldﬂ eéTovdfedNa26bemand 38, cdfoeni?d2ed to

d 8 979 whit d h 1
T NVRSAERTSEo%00 Rhe) 8620 Shffo 408 oo kA FET T TS pleiiin, O ¢ 1. )‘
ppm (3givea crhdﬁe Fﬁ?ﬁh’!c{@"&frﬁ e1c9(@@énsahlema) 1).2.7 ppm(2H d) ; 15
4.1 ppm (2H, t); pm ( 2H, y% Step 7: AccordlngtoND 0.463 g (1.57

mol5) of 5- Mﬁcl@ﬁéﬁyl rﬂiftzhyf 400k ro- 2- propyl - 2H pyrazol e- 3-carboxylic acid

(A is 82 ted with 0.269 g (1.57 nmmol) of 2-am noacetophenone 20
hydrocﬁl—&a—ge-' to give a crude am de of type C (see schene 1) . M5 (ES+),

= Ab34ingt eipo BM1AGCO0dE00gt o( MBS rindh) go(El tie rra:ah)ieot t hee@ni de C
(see 25 scherre 1) is refluxed In ethanol with of tin

chl or i 86hgary & atlé e igiweed. tooeghanaly with ge OQX&CQEECqu kD (see
SChemacﬁ).LorJ.de dihydrate to give 0.073 g (12%} of the expected

10 product D (see scheme 1).
MS (ES+), m/z = 352.32
H NMR (CDCl;, 400 MHz),
8.7 ppm (2H, d); 7.8 ppm (2H, d); 7.3 ppm (1H, t}; 4.6 ppm
(2H, q); 4.1 ppm (2H, d); 2.7 ppm (2H, d); 1.7 ppm (6H, m};
15 1.5 ppm (3H, t); 1.3 ppm to 1.0 ppm (3H, m).

EXAMPLE 77
3-Cyclohexylmethyl -5-phenyl-1-propyl-6,7-dihydro-1H-
pyrazolol4,3-¢e] [1,4]diazepin-8-one
20 (Rl = cyclohexylmethyl; R2 = propyl; R3 = phenyl)
Synthesis of the pyrazole: see steps 1 and 2 of example 76
and the following steps 5, 3 and 6.
Step 5:
According to M5, 3.9 g (52.8% mmol) of Li;C0; are added,
25 under a stream of nitrogen, to a solution of 5 g
(21.16 mmol) of compound A (see scheme 1) in 100 mi of
anhydrous DMF, followed by addition of 5.2 ml (52 89 mmol)
of ilodopropane. The reaction medium is heated at 70°C for
48 h. After cooling to room temperature, the mixture is
30 poured into 100 ml of HC1 {1.2N) and the exothermicity is
controlled with an ice bath. This mixture is extracted with
dichloromethane (3 times 200 ml) and the organic phase
obtained is washed with saturated NaCl solution (200 ml),
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M5 (ES+), mlz = 364.90 1H NWR (CDC13, 400 MHz), 30 8 O ppm(2H m ; .7, %
ppm (3H, m ; 6.4 ppm(1H, s) ; 4.5 ppm (2H m ; 4.1 ppm (2H, d) ;-éer 004
ppm (2H, d) ; 1.9 ppm(2H, m ; 1.7 ppm(6H m ; 1.3 ppmto 0.8 ppm OH

m . 137 EXAMPLE 7 8 3-Cycl ohexyl net hyl -1 -propyl -5-pyrid-4-yl-6, 7-di hydro-1H
pyrazolo [4, 3-e] [1, 4] diazepin-8-one (R - cyclohexylnethyl; R2 =

propyl; R3 = 4-pyridyl) 5 Synthesis of the pyrazole: see steps 1, 2, 5, 3
and 6 dfiedxeawelre NapSSh:eand: evepordtad to NEyn@ss64qy qives 7 And )odhf

5- cycl ohexyl net hyl - . 4- ni t..0- 2- - 2H | e- 3-car.boxyl i id (A .
10"t et oRPR 0 955 G (T PRSPPSE D AR noPREDEARE 4. BV et st S
hydr ocghebieoghagid. (SReent8, 58/503842-3 3800, hé?@%eﬂc:ﬂm- them

Soc., 67, 1468-1472, 1945) to give a crude anide of type C (see Schene 1).
M (ESgivemk. 15434.@P%)15056t @p Slaerbeasnido whicho swsFalligesmol ) of

the_am,de C (s chene 1) is refluxed in ethanol with 2.92 g (5 eq.) of
tin® cﬁFBWP&éngfﬁﬁgr %?t%g%ﬁW% 101 g (15.4% of the expected product D

(see Schenegrg) .(63( 45 fei,c3, P66, 8831 H NVR (CDCL3, 400 Mz) , a. 7
ppm (2H, d) ; 7.7 p n1i H d) ; 6.9 ppm(1H m ; 4.5 ppm (2H m ; 4.0
ppm (2H, d)'H ¥MR égﬂc 2H4@0 MHZA) 8 ppm (3H, m ; 1.7 ppm(SH, m; 1.0 ppm

to 0.8,pgm(8H (58, r; HYP55n’938, m); 1.4 pom (3H, m); 1.7 ppm

(64, m); 1.8 ppm (2H, m); 2.5 ppm (2H, d); 4.3 ppm (2H, q);
10 4.5 ppm (2H, gq); 6.6 ppm {(1H, s}

Step 3:

According to M3, 0.96 g (4.13 mmol) of copper(II) nitrate

hemipentahydrate (2.5 H,0) and 20 ml of trifluorocacetic

anhydride are introduced into a round-bottomed flask and
15 the mixture is stirred under nitrogen for 5 min, followed
by addition of 1.15 g of compound A8 (see scheme 1)
(4.13 mmol) dissolved in 20 ml of chloroform. This mixture
is refluxed, with stirring and under nitrogen, for 3 hours.
This product is taken up in 10 g of ice and 40 ml of HCl
20 (10%) and then extracted with dichloromethane (3 times
100 ml) and the organic phase is dried and concentrated to
give 1.3 g of a colourless oil. The product is purified by
flash chromatography {(gradient: 70/30 to . 50/50
heptane/CH,Cl;) to give 1.08 g (80%) of a white powder
25 (compound AS, see scheme 1).
Rf (60/40 heptane/CH,Cla) = 0.3
'H NMR (CDCl;, 400 MHz),
0.9 ppm (3H, m); 1.0 ppm to 1.3 ppm (5%, m); 1.4 ppm
(3, m); 1.7 ppm (6H, m); 1.9 ppm (2H, m); 2.7 ppm (2H, 4);
30 4.1 ppm (2H, t); 4.5 ppm (2H, q)
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3- Cycl ohexyl net hyl - I - et hyl - 5- phenyl -6, 7-di hydro-1 H pyrazol o [4, 3-_e$
[1.,4] diazepin-8-one (RL = cyclohexyirnethyl; R2 = ethyl; R3 = pheny )JU{;,@U(M
Synt hesis of the pyrazole: see steps 1, 2, 5, 3 and 6 of exarrpl e 76 Step

5: 138 According to M4, 8.5 g (36 nmol) of conpound AS (see schene 1) and
2.38 M (18 mmol ) of di et hyl sul phate are introduced into a round-bottoned
flask and the m xture is then heated at 125-7.30C, with stirring and under
nitrog&te ?_‘(H- 4 h 5 After cooling to roomtenperature, 120 g of ice and
120 m are added and the resulting m xture is stirred and
then ext rgacf%oo ‘PTFP | caforemPomace AS3 (99Rsschespenl). immdigapiired phase‘i s

dried gpd Q'?De# {&%Eﬂ%ﬁ& g'f}S?Llwre%lé:Q;loéd&r{?%%“oﬁ" it R0

purifieé onht ogr aph 2xane/ &t h acetate to

give 507&3@ g6004 . o4 mmad) teprBMtEi“urﬁ chyrﬁmuaﬁldé8 irseg mlscberrma]aer.Rf (80/ 20
cycl ohexane/ et hyl acetate) = (CDA. 3, 400 MHz), 15 O. pm ( 2H,
m 5 1|§prﬁ”(’ﬁtFPr‘Fr) is 15%% esH R% f°r1 % prPiten emaporzatsl m ( 2H,

g\)ccbr?if?ng to I\/B %Q&O 58592%@ %oﬁg)c%%%g?(ﬁp;)qrﬂ( t%ﬁd) %ﬁpa}l_
hem pemﬁahgzdrzaﬂ.e v(oz.tﬁneHZﬁ; wricert ODs naddédt r Eblldowesic dtyi adddrdiyalr iafe ar e
1 1 ogEAIPEREEREAE andet) JEItoTthatiAd HAd Xiéhiﬁéilféﬂeéée‘%f o
di ssol ¥ed riink00 Mihe Oforgfdof QR I € i@end@ﬂéad ovBIS ﬁh;é@{]
refluxed, 25 with stirring and under nitrogen, for 5 hours I s product
10 concentrated to dryness to give 0,89 g (97%) of a white
powder (compound A, see scheme 1).
'H NMR (CDCl;, 400 MHZ), _
0.9 ppm to 1.0 ppm (SH, m); 1.2 ppm (3H, m); 1.4 ppm (3H,
m); 1.6 ppm (6H, m); 1.9 ppm {2H, m); 2.7 ppm (2H, 4d);
15 4.1 ppm (2H, t}; 4.5 ppm (2H, q)
Step 7:
According to M9, 0.463 g (1.57 mmol) of 5-cyclohexylmethyl-
4-nitro-2-propyl-2H-pyrazole-3-carboxylic acid (A} is
reacted with 0.269 g (1.57 mmeol) of 2-aminoacetophenone
20 hydrochloride to give a crude amide of type C (see scheme
1.
MS (ES+), m/z = 413.04
Step B:
According to M12, 0.65 g (1.57 mmol) of the amide C (see
25 scheme 1) is refluxed in ethanol with 3.24 g (5 eg.) of tin
chloride dihydrate to give 0.092 g {14%) of the expected
product D {(see scheme 1).
. MS (ES+), m/z = 364.90
'H NMR (CDCl;, 400 MHz),
30 8.0 ppm (2H, m); 7.5 ppm (3H, m}; 6.4 ppm (1lH, s); 4.5 ppm
(2H, m); 4.1 ppm (2H, d); 2.7 pom (2H, d4); 1.9 pom (2H, m);
1.7 ppm {(6H, wm}); 1.3 ppm to 0.8 ppm {8H, m) .
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I's purified by flash chromatography (98/ 2 CH2Cl2/acetone) to give 2Q 2

a blueish oil. This product is taken up in 200 m of HCl (10% and “thébl []UL
extracted with ether (3 times 300 m) and the organic phase is dried and
concentrated to 30 give 16.81 g (709 of a colourless oil (conmpound AS, see
schene 1). M5 (ES+), mz = 309.90 Rf (70/30 heptane/CHzC12) = 0.3 139 - 5
JUL 2004 1H NWR (CDC13, 400 MHz) 1. O ppm(2H m ; 1. 2 ppm(3H M ; 1. 4

ppm O-BXAKPLE 1784 5 ppm (3H, M ; 1. 7 ppm (6H, m ; 2. 8 ppM(2H, d) ; 4.3

(pgee s%hH@%%i‘il)‘ %ﬁg%ﬁoiv%c@@;@ ﬁyr&ﬁ"ﬁeg’ﬁaﬁal78%flgﬁ%w)ﬁe8{%§ogggrtr] |do'r61\50f
solé};’ll_.ggopg, (4, 8- gf@lR‘Tﬁ!rgng%e%flns_@dldﬂg hydroxide in 40 mi of water. This

mxtur s stirred a After 10 evaporating off the nethanol,
the refRiue tpclakenylpethyl CHRRCE2 panoppydn iRdemt degiynvigivite of water is

added, fol | owed ddition o concentrated (369 hydrochlorig acid to
aci i SPIERGFIR Ofi rt?"lengpyra\”ﬁ% Bf o307 PHED ﬁ's é()r'i :%' o%ela‘n%Naés‘eg and

concergiﬁﬁget-p—,-dryness to give 7.5 g (98W of a 15 white powder (conpound
A, see scheme 1). 1H NWMR (CDC13, 400 MHz) 1. O ppm (2H, m ; 1. 2 ppm ( 3H,

n') ; 18t&pppm (3H, t) ; 1 - 7 ppm (6H W 2.8 ppm (2H, d); 4.6 ppm (2H,

5- cygllg5 %‘ﬁn 1%?@45 PH§F44 ,rA]\:: ! Zﬁmérazo e ng %Y %% (()fA) i's
react ed.y t¥o 02 3980y 12 8- prRhrolk - 3-mmatget1@phemmm (a) is
10 reacted with 0.328 g (1.57 mmel) of 2-amino-i-pyrid-
4-ylethanone hydrochloride (J. Med. Chem., 38, 17, 3342-
3350, 1995; J. Amer. Chem. Soc., 67, 1468-1472, 1945) to

give a crude amide of type C (see Scheme 1).
MS (ES+), m/z = 414.02
15 Step 8: ;
According to M12, 0.59 g (1.43 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 2.92 g (5 eq.) of tin
chloride dihydrate to give 0.101 g (15.4%) of the expected
product D (see Scheme 1).
20 MS (ES+), m/z = 366.38
'H NMR (CDCl;, 400 MHz),
8.7 ppm {(2H, d); 7.7 ppm (2H, d); 6.9 ppm (1H, m); 4.5 ppm
(2, m); 4.0 ppm (2H, d); 2.7 ppm (2H, d); 1.8 ppm (3H, m);
1.7 ppm (5H, m); 1.0 ppm to 0.8 ppm (BH, m).
25
EXAMPLE 79
3-Cyclohexylmethyl-1-ethyl-5-phenyl-6,7-dihydro-1H-
pyrazolo(4,3-¢el [1,4]diazepin-8-one "
(Rl = cyclonexylmethyl; R2 = ethyl; R3 = phenyl)
30 Synthesis of the pyrazole: see steps 1, 2, 5, 3 and 6 of
example 76

Step 5:
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hydrochl oride to give a crude am de of type C (see scheme 25 1). égﬁ
n z 399.60 Step 8: According to M2, 0.72 g (1.8 ninol) of the am L:Zﬂﬂﬂ
(see scherme 1) is refluxed in ethanol W|th 3.39 g (5 eqg.) of tin 30
chloride di hydrate to give 0.132 g product D (see schene 1) M (ES+) ,

mz = 350.9 |IHNW (CDC13, 400 MHz) (210/<) of the expected 140 7.9 ppm (2H,
rr); 7.4 ppm (3H, m ; 71ppm(1H ;4.5ppm (2H, t) ; 4 .0 ppm (2H,

; 2 £Z&HE A M4 of 1o 3H,
7y lAgEBE?hH% £ }446 5 pp%or@(:%ﬁ'ﬁw%ﬂ) %f EX%K%B{H:QSNS Mhee %cﬁe?t@n( | m
5- tert1) Banyll 21. 3et mil -(3-8 somldpydf @ﬂemymydsulphlaperazel antroduced o
4, 3- 1,4]d d l; R3 =
o Shhgp) o sl b oonelt R3PS s e 0 90 bl mpatiel'+ R 7
-test-put ylos_ 1 @dy | w3thS W ORYind. 4ndl RO | bﬁ%g@@! o[ floB- alfnl, 4] - -

di azepin-8-thione is reacted wth™.0984 g of 80% sodium hydride in
r ef uxhfigeTHECHAANY Ko fmd:rmmedmpgrauurm 0d20alg 1 rboen apdpdrdt ode, of

of theSExpiet eot LR hy 10 prRA G b the FE LT 4 A 20 0l 0ol
= 0. 85g¢ MBr&&Stind Ntken b tdePwith dlchloromethane (3 times

250 ml). The organic phase is dried and concentrated to

give 10.81 g of a brown oil. This product is purified by

10 flash chromatography (9/1 cyclohexane/ethyl acetate) to
give 5.76 g (60%) of a white powder (compound A8, see
scheme 1}.

Rf (80/20 cyclohexane/ethyl acetate) = 0.3
H NMR (CDCl;, 400 MHz),

15 0.9 ppm (2H, m); 1.2 ppm (4H, m); 1.4 ppm (5H, m); 1.6 ppm
(6H, m); 2.5 ppm (2H, d); 4.35 ppm (2H, g); 4.5 ppm (2H,
q); 6.6 ppm (1H, s)

Step 3:
According to M3, 20.7 g (89.95 mmol) of copper(IIl} nitrate

20 hemipentahydrate (2.5 Hp0) and 100 ml of trifluorocacetic
anhydride are introduced into a round-bottomed flask, this
mixture is stirred under nitrogen for 5 min and 17 g of
compound A8 {see scheme 1) (80.87 mmol) dissolved in 100 ml
of chloroform are then added. This mixture is refluxed,

25 with stirring and under nitrogen, for 5 hours. This product
is purified by flash chromatography (98/2 CHxCl:/acetone) to
give 20 g of a blueish oil. This product is___l:.aken up in
200 ml of HCl (10%) and then extracted with ether (3 times
300 ml) and the organic phase is dried and concéntrated to

30 give 156.81 g (70%) of a colourless oil (compound A5, s=e
scheme 1}.

MS (ES+), m/z = 309.90
Rf (70/30 heptane/CH,Cl;) = 0.3




1 g (3.26 mol) of the nethyl sul phanyl G (see schenme 1) is reacted with
0.27 g (2 eq.) of cyanami de to give 0.825 g (84% of the expected pr®dychp
of type F (see Schene =1). Rf (95/5 CH2Cl12/nethanol) = 0.56 25 mp. = 243C
M5 (ES+), mz = 301 1H NWR (CDCl 3r 400 MHz) , 8.6 ppm (1H, bs) ; 4.5 ppm
(2H, q) ; 3.7 ppm(2H, bs) ; 3.2 ppm(1H m ; 1.4 ppm(3H, t) ; 1.3 ppm
(6H, d) ; 1.25 ppm 30 (9H, s) 141 EXAMPLE 81

1- Et hyl - 3- i SGhMER/| (EDGL, 01400 FERZ)DI hydr o- | H pyr azol . o-

4, 3-el[1,.4]di in-8-yli i1 d =i 'L - l; R3 =
Do vl 8 P ER: ") P i W T8 i1 (B Cheb U o L1 2S BB .
3-i sopr opit!l - &y p- 1 ohybph T8, hydr,02LH mpm@zodw] 4d83; ed [1, ¥pm (2H, Q)

di azepin-8-thione is reacted with 0.056 g of 80% sodium hydride in
refl uxi Ag5TPEMf §2H1 &) fol | owed by addition, at 10 room tenperature, of

0.14_m _pf thyl iodide. The mxture is refluxed for 2 hto give 0.71 g
of tfe ggﬁgg&éd nmet hyl . sul phanyl G (see schene 1). Rf (95/5

CHZC12/ gcet gneY33.007fmol® ( B%+) compound4s 15(step ddhefe641ly (2r87 nmol )
of the nethyl sul phanyl G (see schene 1) is reacted with Q.16 g (2_eq.) of
cyanani désselyede i 40 gl (ghogrebhiangd 'ex%@c:[%‘ﬂe%r géfu@t‘{]%‘f%’t%eo Bsee

Scheme: 4),1 B o 985 2CEREEY. T ! JoF® Socbflm 2y do 24ACabEREESE) . 2 =

water. This wmixture is stirred at RT for 2 h. After
10 evaporating off the methanol, the residue is taken up in

CH,Cl, and an identical volume of water is added, followed

by addition of concentrated (36%) of hydrochloric acid to

acidic pH, with stirring. The organic phase is dried over

Na,S0, and concentrated to dryness to give 7.5 g (98%) of a
15 white powder (compound A, see scheme 1).

H NMR (CDCl;, 400 MHZ),
1.0 ppm (2H, m); 1.2 ppm (3H, m); 1.5 ppm (3H, t); 1.7 ppm
(6H, m); 2.8 ppm (2H, d); 4.6 ppm (2H, q); 8.55 ppm (1H, m)

20 Step 7:
According to M9, 0.281L g (1.8 mmol) of 5-cyclohexylmethyl-

2-ethyl-4-nitro-2H-pyrazole-3-carboxylic acid (A) is
reacted with 0.309 g (1.8 mmol} of 2-aminoacetophenone
hydrochloride to give a crude amide of type C (see scheme
25 1).
Ms (ES+), m/z = 399.60
Step B: .
According to M12, 0.72 g (1.8 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 3.59 g (5 eq.) of tin
30 chloride dihydrate to give 0.132 g (21%) of the expected
product D (see scheme 1).
MS (ES+), m/z = 350.9
¥y NMR (CDCl;, 400 MHz),
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""H NWR (CDC13, 400 MHz) 8.8 ppm (1H, bs) ; 8.0 ppm(2H, d) ; 7.3 ppq1(2H
d ; , 4.6 ppm (2H, q) ; 4.15 ppm (2H, bs) ; 3.3 ppm (1H ) ; 2.2 Jppt 200
(3H, 25 s) ; 1.5 ppm(3H, t) ; 1.4 ppm (6H d) EXAVPLE 82

i - Et hyl - 3-i sopropyl - 5- (4- met hoxyphenyl ) -6, 7-di hydro-1 H pyrazolo [4, 3-¢€]

[1, 4] diazepin-8-one 30 (Rl = isopropyl; R2 = ethyl; R3 = 4-nmethoxyphenyl)
Step 7. According to MO, 3.18 g (14 mmol ) of 2-ethyl--5-isopropyl -

4-ni tr or 2Hgpm agelle- &) cafbaxyppne 3H A ©Ay &r.d ppact €diwimh; 1425- 8Pm 2004
2.82 g (14 ) of 2-am,pQ-i-(4-nethoxyph | ) et hapope _hy chlgride to
gi ve 4.2y ?'58%4 of %Hmaﬁ?'ge "tggé @E%'Fs ’Sc‘ﬁe"rrgfl .PRE ? £) ,m?rﬁz =375
) L IR & Xt S 00RMZ .. 48 cARDPIH 2l ) 1 17 pBuPIDsd Thk) ) 0 9 Tguppm ( 21
d) ; 4!\4554 m(g?ﬂl?'dsnwg. ésp%é‘?n‘?zﬁu, ”a‘i ;3. QP%pmp(?SH, s));; 3.5g§ppm (1H,-
m ; 1 {(Hppah(3H, t) ; 1.3 ppm(6H, d) Step 8 10 According to M2, 4.7 g
(12.5 mol ) of the amde C (see schene 1) are refluxed in ethanol with
14.559 of tin chloride dihydrate to give 2.84 g (7099 of the expected

pr oductefAssc® ggghene 1). M5 (ES+), mz = 327 15 Rf (95/5 CH2A 2/ MeOH) =

0.22 MP. = 150C 1H NMR (DMBO, 400 MHz), 8.25 ppm (1H, t) ; 8.0 ppm (2H
d) ; 7.95tepmBEiylel-ethyl-3-isopropyl-6,7-dihydro-1H-pyrazolo-

[4,3-e] [1,4]ldiazepin-8-ylidenecyanamide
(R1 = isopropyl; R2 = ethyl; R3 = tert-butyl)
10 Step 10:
According to M13, 0.96 g (3.28 mmol) of S-tert-butyl-
1-ethyl-3-isopropyl-6,7-dihydro-1H-pyrazclo(4,3-e] [1,4]-
diazepin-8-thione is reacted with 0.0984 g of 80% sodium
hydride in refluxing THF for 1 h, followed by addition, at
15 room temperature, of 0.245 ml of methyl iodide. The mixture
is refluxed for 2 h to give 1.14 g of the expected
methylsulphanyl G (see scheme 1).
Rf (95/5 CH,Cl;/acetone) = 0.85
MS (ES+), w/z = 307
20 Step 11:
1 g (3.26 mmol) of the methylsulphanyl G (see scheme 1) is
reacted with 0.27 g (2 eq.) of cyanamide to give 0.825 g
(84%) of the expected product of type F (see Scheme 1).
REf (95/5 CHiCl,/methancl} = 0.56
25 m.p. = 243°C
MS (ES+), w/z = 301
H NMR (CDCl;, 400 MHz),

8.6 ppm (1H, bs); 4.5 ppm (2H, q); 3.7 ppm (2H, bs);
3.2 ppn (1H, m); 1.4 ppm (3H, t); 1.3 ppm (6H, d); 1.25 ppm
30 (9H, s)
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4.45 ppm (2H, q) ; 4 ppm (2H d) ; 3.85 ppm(3H s) ; 3.2 ppm 20 (1H n’{
1.35 ppm (3H, t) : 1.3 ppm (6H, d) 25 EXAVPLE 83 Step 9 5 JUL 2004
1- Et hyl - 5- (4- net hoxyphenyl ) - 3-net hyl - 6, 7-di hydro-1 H pyrazolo [4, 3-e] [1,
4] di azepin-8-thione (RL = nethyl; R2 = ethyl; R3 = 4-nmethoxyphenyl) 2.2 g
(7.4 mmol) of 1-ethyl-5-(4-nmethoxyphenyl)-3-nethyl -

6, 7-di hydro-I H pyrazol o[ 4, 3-¢e] [ 1, 4] di azepi n-8-one are refluxed in toluene
with 6BXAMPLES 8kl ) of Lawesson's 30 reagent to give 2 g (87% of an

Do RO Sl Lot FUD A GRS ) o

(1H bs[)4 37% wdfehkeﬁlﬁn—@ ‘éweﬁac aﬁammae(ZH q) ; 4.15 ppm(ZH bs) ;
3. 4 © 1.5 ppm (3H, t)_(2H d) (3H s) EXAWPLE 84
1- Et hyI(-Ri— news,angas(mlm&moay@hbﬁw)% 7 BrEQd¥a) | H pyrazol of 4,

3- ﬁ%%l 4!d|33qp|n 8-yl idenecyanam de 10 (Rl = nmethyl; R2 = ethyl; R3 =
4- h ) Step 10: According to ML3, 1.75 g (5.6 nmol ) of

1- et hy lpBedetin@et heey/phenyd ) - 3-0hyd - 6, (= B hyinel ) H pyfazol e¢dhgl -
el[1, 4]d|azep|n 8-thione are reacted with Q.23 g of 60%_15 s€diﬂn1hydride
in ref BudiseprrEy ¥dr-R- toLlybt f odediBydro-1H-pyrazolold, 3-el {141~

diazepin-8-thione i=s reacted with 0.056 g of 80% sodium
hydride in refluxing THF for 1 h, followed by additicm, at
10 room temperature, of 0.14 ml of methyl iodide. The mixture
ig refluxed for 2 h to give 0.71 g of the expected
methylsulphanyl G (see scheme 1).
Rf (95/5 CH;Cl,/acetone) = 0.78
MS (ES+), m/z = 341
15 Step 11: )
0.64 g (1.87 mmol) of the methylsulphanyl G (see scheme 1)
is reacted with 0.16 g {2 eg.) of cyanamide to give 0.43 g
(69%) of the expected product of type F (see Scheme 1).
Rf (95/5 CH,Cl,/methancl) = 0.48
20 m.p. = 245°C
MS (ES+), m/z = 335
*H NMR (CDCl;, 400 MHzZ),
8.8 ppm (1H, bs); 8.0 ppm (2H, 4); 7.3 ppm (2H, d); 4.6 ppu
(28, gq); 4.15 ppm (2H, bs); 3.3 ppm. (1H, m); 2.4 ppm (3H,
25 g); 1.5 ppm (3H, t); 1.4 ppm (6H, d)

EXAMPLE 82
l-Ethyl-3-isopropyl—5—(4—methoxyphenyl)-6,7-dihydro—lH-
pyrazolo4,3-e] (1,4]diazepin-8-one

30 (Rl = isopropyl; R2 = ethyl; R3 = 4-methoxyphenyl)
Step 7:

According to M10, 3.18 g (14 mmol) of 2-ethyl-5-isopropyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) are reac;ed with
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addition, at roomtenperature, of 0.42 m of nethyl iodide. The n1xt$g Z@
refluxed for 2 h to give 2 g (1009 of the expected nethylsulphanyl Jﬁ% b
Schenme 1). Rf (95/5 CH2Cl12/ nethanol) = 0.86 20 M5 (ES+), mz = 329 Step

11: 2g (6.1 nmol) of the nethyl sul phanyl G (see Schene 1) are reacted with
0.52 g (2 eqg.) of cyanamde to give, 1.33 g (68% of the expected product
of type F (see schene 1). 25 Rf (95/5 CH2Cl12/ nmethanol) = 0.5 mp. = 265C
I\/B (Es+i~ spg = (323 mdINVR 6BV - zﬂzﬁﬂnM}MQméﬁhplmyphﬂﬂYlb@)tha&an)pm (2H,

ppm (2H, d) 30 4.45 m ( 2H, ; 4.15 ) pPmM
(3H s)h‘;r chal% e3HEo sgiver §5’7p%m Vi fE)@f/PEES% 1951 type &
3-1sopr Qgé %é gei?oxyphenyl) 1- propyl -6, 7-di hydro-| H pyrazol o[ 4, 3-el
[1, 4]d| Zepi n-8-one (Rl = isopropyl; R2 propyl R3 = 4-net hoxy- phenyl e)
Step 7: 5 Aqm@rdEag)tomN&O 3738 g (14 nnDI) of 5- i sopropyl -4-nitro-

2- propyl - 2F+p raz carbo acid (A) are reacted with 2.82 g (14
nnDI§ of 2 f?ﬁﬁ enyl ) et hanone hydrochloride to give .
4.58 8 f a de f g*ﬁg u ( sghemgpd) (240 Mﬁ (ES@B i 389
1H NWVR %é%é%%ﬂ 5%% @) 707 GiZFﬁgﬁ 7. gﬁppn1( ), 7.0 FIE{m(ZH

d); 4. 952Hpde2H 4d¥5 pme ﬁﬁﬁl (ZH) iq) 3 93P@“Dprﬁ3(h'3H )7 ; 33.55 BEPM ( LH

1 ?gf)mm)(; .Epppm (%Hepr@)(;m_l'jd)ppm (6%—?, pc?)m (3H 1)

Step 8:

10 According to M12, 4.7 g (12.5 mmol) of the amide C {see
scheme 1) are refluxed in ethanol with 14.2 g of tin
chloride dihydrate to give 2.84 g (70%) of the expected
product D (see Scheme 1).

MS (ES+), m/z = 327
15 Rf (95/5 CHaCl,/MeOH) = 0.22
m.p. = 150°C
H NMR (DMSO, 400 MHz),
8§.25 ppm (1H, t); 8.0 ppm (2H, d&); 7.05 ppm (2H, d);
4.45 ppm (2H, q); 4 ppm (2H, d); 3.85 ppm (3H, s); 3.2 ppm
20 (1H, m); 1.35 ppm {(3H, t); 1.3 ppm (6H, 4}

EXAMPLE 83
Step 9:
1-Ethyl-5- (4-methoxyphenyl) -3-methyl-6, 7-dihydro-1H-
25 pyrazolo[4,3-el[1,4]diazepin-8-thione
(RL = methyl; R2 = ethyl; R3 = 4-methoxyphenyl)
2.2 g (7.4 mmol) of 1—ethy1—5—(4—methoxyphe9zl)-B—methyl—
6,7-dihydro—lH¥pyrazolo[4,3—e][1,4]diazepin-sibne
are refluxad in toluene with 6 g {14.8 mmél) of Lawesson's
30 reagent to give 2 g (87%) of an expected compound of type E
{see Scheme 1).
Rf (95/5 CH,Cl,/methanol} = 0.7
m.p.: 209°C



15 Step 8: According to M2, 4.58 g (16 mml) of the am de C (see g
1) are refluxed in ethanol with 13.3 g of tin chloride dehydrate to iyl 2004
2.92 g (73% of the expected product D (see schene 1). 20 M5 (ES+), mz =

341 ITH NMR (DNBC} 400 MHz) 8.2 ppm (1H, t) ; 8.0 ppm (2H, d) ; 7.05 ppm
(2H, d) ; 4 ppm (2H q) ; 4. O ppn1(2H, d ; 3 .85 ppm(3H, s) ; 3. 2
ppm (1H, ;1.8 ppm (2H, m ; 3 ppm(6H, d) ; 0.85 ppm (3H, t) 25 Rf
(90/ 10 C}Qcyg/@ggyyneh/z Q 345 nlp = 142C EXAMPLE 86

y

3-tert-But | et hyl - 5 (4- net hoxyphenyl ) -6, 7-di hydro-1H 30 pyrazolo [4
3-e] [1, 4]1I®I|Mp(®D81ﬂne4QMMEZlert butyl; R2 = ethyl; R3 =

4- nethox hen 1) 7:. 14 o 3.3 1) &f;
5-tert3b yPp ﬁﬁ% 9$%ft§%ﬁ%§ pyrgé&f I\@S)car ogyl acggp(ﬂ$nare

react e%_gn FQMZ q2m9 (&4 ;mml, )150%;}_32“ anizm- | Hsd-mrettha mpwenyl3Hat h&idne
hydrochlorfde to give 4. ‘92 of an am de of type C 5 (see schene 1).
M5 6ES2) 4 pbm i33899),H1wﬁQHHmXi r 450 MHz) , 8 . 0 ppm(2H, d) ; 7.4 ppm
(IH, bs) : 7. 0 pm(2H d) : 4. 9 ppm (2H d) : 4.2 ppm(2H. q) : 3. 9 ppm
(3H, s) ; 1.5 ppm(3H, t) ; 10 1.4 ppm (9H, s) According to M2, 4.92 ¢
(13 mpkhmehgt B2 an de C (see schenme 1) are ref luxed in ethanol with 14.3

of tin chloride hydrate to give 2 499 of .t he expected 15 product
% (seelsEhbys - @ymetﬁ@l -{4-me hoxyphegyi)—é??—élﬂygro-BﬁL P

pyrazolo[é,B—e][1,4]dlazeplnv8-y1idenecyanamide
10 (Rl = methyl; R2 = ethyl; R3 = 4 -methoxyphenyl)
Step 10:
According to Mi3, 1.75 g (5.6 mmol) of l-ethyl-5-(4-
methoxyphenyl)-3—methyl-6,7—dihydro-lH>pyrazolo[4,3-
e] [1,4]diazepin-8-thione are reacted with 0.23 g of 60%
15 sodium hydride in refluxing THF for 1 h, followed by
addition, at room temperature, of 0.42 ml of methyl iodide.
The mixture is refluxed for 2 h to give 2 g (100%) of the
expected methylsulphanyl G {see Scheme 1).
Rf (95/5 CH;Cl,;/methancl) = 0.86
20 MS (ES+), m/z = 329
Step 11:
2g (6.1 mmol) of the methylsulphanyl G (see Scheme 1) are
reacted with 0.52 g (2 eq.) of cyanamide to give 1.33 g
(68%) of the expected product of type F (see scheme 1).
25 Rf (95/5 CHCl;/methancl) = 0.5
m.p. = 265°C
MS (ES+), m/z = 323
'y NMR (DMSO, 400 MHz),
9.45 ppm (1H, bs); 8.1 ppm (2H, d); 7.1 ppm (2, d);
30 4.45 ppm (2H, q); 4.15 ppm (2H, bs); 3.85 ppm (3, s};
2.3 ppm (3H, s); 1.35 ppm (3H, t)

EXAMPLE 85
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M5 (ES+), mz = 341 Rf (90/10 CH2Cl12/acetone) = 0.32 MP. = 180C 1H g\lgﬁ 2004
(DVMSO, 400 MHz) , 20 8.3 ppm (1H, t) ; 8.0 ppm(2H, d) ; 7.1 ppm (2H, :
4.4 ppm (2H, q) ; 4.0 ppm (2H, d) ; 3.85 ppm (3H, s) ; 1.45 ppm (9H, s)
1.35 ppm (3H, t) ALE 87 25

3-tert-Butyl -5-(4-nmet hoxyphenyl)-1-propyl -5, 7-di hydro-1 H pyrazolo [4, 3-e€]
(1, 4] diazepin-8-one (R l=tert-butyl; R2=propyl; R3=4-nethoxyphenyl) Step
7 Accog dwgpi»@pﬂos 345me@hbic§rpﬂaﬁ91)ofl-@ﬁc@fyﬂ*ﬂ&twdmydmﬂw%o

2- propyl - ﬁXrazole -carboxylic acid (A) are reacted with 2.82 g (14

nol ) OIPYQaa b4l 3£l M B Aigireminy-&ieRfone hydrochl ori de to g| ve 5 g

899 o n_a N ch 1 403 1H NWMR
ECDéalSr %goﬁ\/%gsrggyg‘ygg% (Zif%%ﬁﬁ ﬁ p?m#eﬁt%&x@giﬁééq %]5 ppm (2H d ; .
49pprr3téwd);4lppm(2H a) ; 3. 9 ppm (3H, s);19ppm(2H m
5.1.4 ppm S) ppmg t St ep DA cordl n (12 mmol)
of the &W@édl-}'lﬂs’é@ é‘@ﬂe B ar edP% n>etfd BP f'ﬁ P& 3 Sof tin

chl or| _ rate | e Led g&ggacg, lQh 10 (seé

schene )P‘qﬁﬁﬁ%&‘fp&% 90!'%3%5%%{%%&1%: (CI%I—CI:ZC?LZ @ééf%gne) e: * mp. =167C

1H NWVR £ DaBQy 40QdvHEmol) of 2-amino-1-(4- methoxyphenyl)ethanone
hydrochloride to give 4.58 g (84%) of an amide of type C

{see scheme 1).
10 MS (ES+), m/z = 389
H NMR (CDCl,, 400 MHz),
8.0 ppm (2H, d); 7.7 ppm (1H, t); 7.0 ppm (2K, d); 4.95 ppm
(2, d); 4.2 ppm (2H, q); 3.9 ppm (3H, s); 3.55 ppm (1H,
m); 1.9 ppm (2H, m); 1.3 ppm (6H, d); 0.95 ppm (3H, t)
15 Step 8: ,
According to M12, 4.58 g (16 mmol) of the amide C (see
scheme 1) are refluxed in ethanol with 13.3 g of tin
chloride dihydrate to give 2.92 g (73%) of the expected
product D (see scheme 1).
20 MS (ES+), m/z = 341
'H NMR (DMSO, 400 MHz),
8.2 ppm (1H, t); 8.0 ppm (2H, d); 7.05 ppm (2H, d); 4.4 ppm
(2H, ) ; 4.0 ppm (2H, d); 3.85 ppm (3H, s); 3.2 ppm (1H,
m); 1.8 ppm (2H, m); 1.3 ppm (6H, d); 0.85 ppm {(3H, t)

25 Rf (90/10 CH,Cl,/acetone) = 0.37
m.p. = 142°C
EXAMPLE 86

3-tert-Butyl-1-ethyl-5- (4-methoxyphenyl) -6,7-dihydro-1H-
30 pyrazolol4,3-e]ll,4]diazepin-8-one

(Rl = tert-butyl; R2 = ethyl; R3 = 4-methoxyphenyl)

Step 7:
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15 8.3 ppm (1H, t) ; 8 0 ppm(2H, d) ; 7.1 ppm(2H, d) ; 4.4 ppm (2H q
4. 0 ppm(2H, d) ; 3.85 ppm(3H, s) ; 1. 8 ppm(2H m ; 1.4 Lémh
; 0.85 ppm (3H, t) EXAMPLE 88 20

1- Et hyl - 3- met hyl - 5- (4- hydxoxyphenyl ) -6, 7-di hydro-| H
pyrazol o[ 4, 3-e] [ 1, 4] di azepi n- 8-yl i denecyanam de (Rl = nmethyl ; R2 = ethyl
;. R3 = 4 --hydroxyphenyl ) 0.4 g (1.24 mmol) of 1-ethyl -3-nethyl

-5-(4- m@d&mm?erud M1i®, ¥-3 hyd(p4l mepyr efolse Hert-kBitarl {2-etfyl -

di azepi n-8-ylidene 25 cyanam de is refluxed.in dichl oroneth | 31 . m
of a HondtIeoRH-RFACEES FHRATH 7 oﬁﬁﬁﬂan@toaﬁ?vé-e&cf%% WV!(%@% of °

GroCIo PG = GBS Rl Y DGR TB M) oy et 53" T0: 15 pprm

(1H, shyd-®ct.ouitdd 1tb beyve 8.92 ppm(eoM) Bf ; an6 axigien PEHEYPE ;C4. 45 ppm
(2H, q) ; 4. 1 ppm(2H, bs) ; 2.3 ppm(3H, s) ; 1.35 ppm(3H, t) ; 5

EXAB+| Hiseeggcheme ddc- But yl - | - et hyl - 5- ( 4- met hoxyphenyl ) - 6, 7- di hydr o- | H
pyrazol o [ 4ye3- |, fz dl agepi n-8-one (Rl=sec-butyl; R2=ethyl;

R3=4- net hox%she(%!)ﬁ%)' sntl/]ezp 7 : 10 According to MO, 3.38 g (14 mmol ) of

2-et hyl -5- SHCNMAL {(ICDCA+ni $00-HHzpyr azol e-3-carboxyl ic acid (A) are

v oclf o (R ¢ B4 v 3. 89 TgPPBoski bt Bt cb BR (a0 & | she Sihme. 1.
15 M5 (B%) a)'f 24 2 388m (2H, q); 3.9 ppm (3H, s); 1.5 ppm (3H, t);
10 1.4 ppm (9H, s)
Step 8:
According to M12, 4.92 g (13 mmol) of the amide C (see
gcheme 1) are refluxed in ethanol with 14.3 g of tin
chloride hydrate to give 2.1 g (49%) of the expected
15 product ﬁ {see scheme 1).
MS (ES+), m/z = 341
RE (90/10 CH,Cl,/acetone) = 0.32
m.p. = 180°C
'H NMR (DMSO, 400 MHz),
20 8.3 ppm (1H, t); 8.0 ppm (2H, d4); 7.1 ppm (2H, d}; 4.4 ppm
(2H, q); 4.0 ppm (2H, d); 3.85 ppm (3H, s); 1.45 ppm (9H,
s); 1.35 ppm (3H, t)

EXAMPLE 87
25 3-tert-Butyl-5—(4—methoxyphenyl)—1-propy1-6,T—dihydro—lH-

pyrazolo[4,3-e] [1,4]diazepin-8-one

(Rl=tert-butyl; R2=propyl; R3=4—methoxyphenylxh

Step 7:
According to M10, 3.57 g (14 mmol) of 5-tert-butyl-4-nitro-

30 2-propyl-ZH¥pyrazole—3—carboxylic acid (A) are reacted with
2.82 g (14 mmol) of 2-amino-1- {4-methoxyphenyl) ethanone
hydrochloride to give 5 g (89%) of an amide of type C (see

scheme 1).
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1H NWVR (CDC13r 400 MHz), 8.0 ppm (2H, d) ; 7.7 ppm(1H, t) ; 7.0 ppm(2H,

d) ; 4.95 ppm (2H, d) ; 4.3 ppm(2H, q) ; 3.9 ppm(3H, s) ; 3.4 ppmS(M,?Um
m ; 1.85 ppm(1H, m ; 1.65 ppm (1H, m ; 1.5 ppm(3H t) ; 20 1.3 ppm
(3H, d) ; 0.9 ppm(3H, t) Step 8: According to M2, 4.69 g (12 mol) of the
am de C (see schenme 1) are ref luxed in ethanol with 13.6 g -of tin
chloride dihydrate to give 2.85 g (699 of the expected 25 product D (see
schenme 1). I\IE(%-)-) , MhZz==3403' H NVR (DVMBO, 400 MHz), 8.25 ppm (1H, t) ; 8

2H, d) 4 2H, 45 oH, .4 2H, d) : 3.8
p82:E3H s§ §m%bn&§g]gfm#°8 ﬁﬁ;%f75pBgL1E1H ﬂ%; 1.6§pgkﬁ1(1H,)n); 135
3 5 3 0y 8 3 Ri 5490410 GHBC
ppm( "b é)Fppm é%% 1§ng§7<A%P (19-1 £Pm £365 HImRi2490610 @3 %%jnacetone)'
(t)3 seézmutgzlraigm mehdSZﬁpheﬁy'l 1319 eyl 38, 7Sth9¢d90pPH- (B¥amdlio [4 |

4~ A noky¥ gy [ 28+ &1 6p079 RBRordPirg To MO, 3.57 § (14 ol of

5-sec- bgtyph -g: nitro- 2- propyl 2H pyrazole 3-carboxylic acid (A) are react ed
W th . 14 mol ) of 2-am no-I|-(4-methoxyphenyl)ethanone 10
hydr ocrAeedxding govMi2,7E @ (BE2)mpdlancinitdie FEmkdeeC Clspgeschiernene 1).

MS (ESt i) r’dz - mq%iﬁ( é\lmég%éi%oﬂfo WM@ 14890 M Q:%.lf{ %lorz.dé ppm

(1H t) T pp
dlhydrate to give 2.77 g (63%) of the expected product D

10 (gee scheme 1}.
MS (ES+), m/z = 355
Rf (90/10 CH,Cl,/acetone) = 0.37
m.p. =167°C
‘H NMR (DMSO, 400 MHz),
15 8.3 ppm (1H, t); 8.0 ppm (2H, d); 7.1 ppm. (2H, d); 4.4 ppm
(2H, q); 4.0 ppm (2H, d); 3.85 ppm (3H, s); 1.8 ppm (2H,
m); 1.4 ppm (9H, s); 0.85 ppm (3H, t)

EXAMPLE 88

20 1-Ethyl-3-methyl-5-(4-hydroxyphenyl) -6,7-dihydro-14-
pyrazolo[4,3-e]l [1,4]diazepin-8-ylidenecyanamide
(RL = methyl; R2 = ethyl; R3 = 4-hydroxyphenyl)
0.4 g (1.24 mmol) of 1l-ethyl-3-methyl-5-(4-methoxyphenyl)-
6,7-dihydro-1H-pyrazolo[4,3-e] [1,4]diazepin~-8-ylidene-

25 cyanamide is refluxed in dichloromethane with 31 ml of a
molar solution of BBr; in dichloromethane to give 0.14 g

(37%) of the expected product.

MS (ES+) m/z = 309
m.p. = 300°C

30 Rf (90/10 CH,Cl,/MeQH) = 0.55
'y NMR (DMSO, 400 MHz),
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15 (2H, d) ; 4.2 ppm(2H, q) ; 3.9 ppm(3H, s) , 3.4 ppm (1H m ; m)m
(3H M ; 1.6 ppm(1H m ; 1. 3 ppm(3H, d) ; 0 .9 ppm (6H m Ste'p58U 004
According to ML2, 4.77 g (12 mmol) of the am de c (see 20 schene 1) are
refluxed in ethanol with 13.4 g of tin chloride dihydrate to give 2.37 g
(56% of the expected product D (see schenme 1). Rf (90/10 0-12C12/ acet one)
= 0.37 MP. =85C 25 M5 (ESA-), niz 355 114 NMR (DMSO, 400 I\/Hzcg 8.25 ppm
(1H t)o. 18 p@mppml(-lZH slj) 9745)5p}13pm((121-1 @)s), 8.2 ppm (538, q2»7 4.0 ppm

(2H m ppm (3H, p 1 y; 1.65
pm (1ﬁ 9n'PPm (25 p r(3|4 453(?‘6? ”Ezdl S (641-1]1 rﬁspngxn%ﬁgLE 51 149 - 5
JUL 20 Elérnpy(bfi?, Bthyl . 35- 15;3 (311,; Sey fi met hoxyphenyl) -6, 7-dihydro-IH
pyrazoo‘[ y3-¢e] 11, "4 dlazepln one(RlzmathyI R2 = ethyl; R3 =
3,4,5-trimethoxyphenyl) Step 7: 5 According to MLO, 0.153 g (O. 77 mol ) of
2-ethyl - 5-methyl - 4-nitro-2H pyrazol e- 3- carboxyl ic acid (A) is reacted
witR MI&@@ 77 mmol ) of 2-am no-1-(3,4,5-trinmethoxyphenyl)- ethanone

hydr och g deed By - iyl Cheta -dbhoRpPAAPTS -6, 19@3pytiuoghie 0313 g
(83% of‘ an am de of \61 (see 10 schene 1). Rf (CHZClZ/ MeOH 95/5) =
0.78 1@mo(l©1@1@ -€lo Mizghazgp@np%n?{l% bs) ; 7.2 ppm(2H, d) ; 5.0 ppm

(2H, d)(Rl sec-@urgyl R2=ethyl; R3=4-methoxyphenyl)
Step_7:

10 According to M10, 3.38 g (14 mmol) of 2-ethyl-5-gec-butyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) are reacted with
2.82 g (14 mmol) of 2-amino-1- (4-methoxyphenyl) ethanone
hydrochloride to give 4.63 g (86%) of an amide of type C
(see scheme 1).

15 MS (ES+), m/z = 389

'y NMR (CDCl;, 400 MHz),
8.0 ppm (2H, d); 7.7 ppm (1H, t); 7.0 ppm (2H, 4); 4.95 ppm
(26, d); 4.3 ppm (2H, @) ; 3.9 ppm (3H, s); 3.4 ppm (1H, m);
1.85 ppm (iH, m); 1.65 ppm (1H, m); 1.5 ppm (3, t);
20 1.3 ppm (3H, d); 0.9 ppm (3H, t)
Step 8:
According to Ml12, 4.69 g (12 wmol) of the amide C (see
scheme 1) are refluxed in ethanol with 13.6 g of tin
chloride dihydrate to give 2.85> ¢ (69%) of the expected

25 product D (see scheme 1).

MS (ES+), m/z = 341

g NMR (DMSO, 400 MHz), -
8.25 ppm (1H, t); 8 ppm (2H, d); 7.05 ppm (2H, d); 4.45 ppm
(2H, q); 4 pom (2H, d); 3.8 ppm (3H, s); 3 ppm (1H, m);

30 1.75 ppm (1H, m); 1.65 ppm (1H, m); 1.35 ppm (3H, t);
1.25 ppm (3H, d); 0.8 ppm (3H, t}

Rf (90/10 CH,Cl,/acetone) = 0.29
m.p. = 50°C
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(2H, ) ; 3. 9 ppm(9H, s) ; 2.6 ppm(3H, s) ; 1.5 ppm(3H, t) 15 Ste
According to M2, 0.26 g (0.64 mmpl) of the anide C (see schene 1) W%JULZUU’:
refluxed in ethanol with 0.72 g of tin <chloride dihydrate to give 0.13 g
(57% of the expected product D (see schene 1) . 20 Rf (95/5 CH2C12/ MeOH)
= 0.52 mp. = 208C M5 (ES+), mz = 359 ''H NVR (DMSO, 400 MHz), 8.25 ppm
(1E, t) ; 7.3 ppm(2H s) 4.45 ppm (2H, q) ; 25 4.0 ppm (2H, d) ; 3 .9 ppm
(6H, s) ; 3.7 ppm(3H, s) ; 2.3 ppm (3H, s) ; 1.35 ppm (3H, t) EXAMPLE 92

1- Et hyl § érﬁ’%ng]%dr oxyphenyl ) - 3- et hyl - 6, 7- di hydr o-I H 30 pyrazolo [4, 3-el
[1, 4] one (R1L = nethyl; R2 = ethyl; R3 3- hydr oxyphenyl) 0.4 g

(1.34 '9 égcJBlPé#’mdS bs - rﬁ@tﬁ@kﬁﬁh&ﬁ?@ﬁﬂ)—prapﬂt-byl? déhydro-1H-
7-di hy ro- 1H pyrazo 4, 3-e] [1, 41 diazepin-8-one is 150 refluxed in
di chl owmﬁwlm[%&-fﬁh &Hlueﬂlmﬁaﬁnesol ution of BBr3 in

di chl or Qnet hane t 075 e M5 (ES+

m z °= z‘%sl % 9 dQ’Rf %%?é%g 12/ %E%%?Bgﬁg gggh%% (DIVBO,( 402)
MHz) |, &% o m (1H S); 8 25 ppm (1H, m ; 7 45 ppm (2H r’r) 7.3 ppm
(11-1, ﬂﬂéﬁiTT | H, ; n1(2H 3. 95 (21 d): 2.3 ppm
(3H, sﬁccp@qgm\:@s 10t) 3p[§ﬂ mﬁ '5-sec- butYl FLLE

2-propyl-2H-pyrazole-3-carboxylic acid (A) are reacted with
2.82 g (14 mmol) of 2-amino-1-(4-methoxyphenyl)ethanone
10 hydrochloride to give 4.77 g (85%) of an amide of type C
(see scheme 1).
MS (ES+), wm/z = 403
'E NMR (CDCl;, 400 MHz),
8.0 ppm (2H, d); 7.7 ppm (1H, t); 7.0 ppm (2H, d); 4.25 ppm
15 (2H, d); 4.2 ppm (2H, q); 3.9 ppm (3H, s); 3.4 ppm (1H, m};
1.9 ppm {3H, m); 1.6 ppm (1H, m); 1.3 ppm (3H, d); 0.9 ppm
(6H, m)
Step 8:
According to M12, 4.77 g (12 mmol) of the amide C (see
20 sacheme 1) are refluxed in ethanol with 13.4 g of tin
chloride dihydrate to give 2.37 g (56%) of the expected
product D (see scheme 1).
Rf (90/10 CH.Cl,/acetone) = 0.37
m.p. =85°C
25 MS (ES+), m/z = 355
'H NMR (DMSO, 400 MHz),
8.25 ppm (1H, t)}; 8.0 ppm (2H, d); 7.05 ppm (2H, d) ;
4.4 ppm (2H, g); 4.0 ppm {(2H, w); 3.8 ppm (3H; s); 3.0 ppm
(18, m); 1.75 ppm (3H, m); 1.65 ppm (14, m); 1.25 ppm (3H,
30 d); 0.8 ppm (6H, m) '

EXAMPLE 921
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1- Et hyl - 5- (2- hydr oxyphenyl ) - 3- - et hyl - 6, 7-di hydro-1 H pyrazol o [4, 3-5] U

4] diazepin-8-one 15 (R1L = nethyl; R2 = ethyl; R3 = 2-hydroxyphenyl)~ R ém‘
(1.34 muol ) of 1-ethyl-5-(2-nmethoxyphenyl)-3-nethyl-- 6,

7-di hydro-1 H pyrazolo [4, 3-e] [1, 4] diazepin-8-one is refluxed in

di chl oronethane with 33.5 ml of a nolar solution of BBr3 in

di chl oronethane to give 0.070 g (19% 20 of the expected product. M5 (ESt)
Mz = 285t HgI-3 -MAA0EL B - (904 19- R Ghdderbhenyl) 76, THANRRIFOVBE- 400 MHz)
, 25 14.0 ppm (1H, s). ; 8.35 ppm(1H q% 7.8 ppm(1H m ; 7.4 ppm (1H, m

L 7.0 mywazaio 3-8l kb dldiazenpingd-ond 2 ppm (2H d) : 2.3 ppm (3H, )

; 1.35 (3 L 0 R3 = 3,4,5-trimethoxyphenyl)
1-Ethylﬁgﬂllig%§%%%kyp en5%€ﬁ§?isopropyf-6,7-g%ﬁ§dro- pg}azolo [4, 3-€]

[1, 4] stiegepin-8-one (R = isopropyl; R2 = ethyl; R3 = 4-hydroxyphenyl)
151 0.59 (L 53

7 diy draparg abol 910s, BaS (a1 (017 h S08H n Bl AR L 1S T
o gi ve Bp e A s e e f e g A P o) iz = 313 mp.
= 230C (RF24©04 1q0CHICHRION OHp £ = 20- 27 na -3 -NVR 4 VB imephakyyeatl 1o, 0 ppm
(1M )i 8 2P BfbbbenfoERaBPTr6ES () oot AR H8a Das71-$5rgpm (2H
1973) to give 0.313 g (83%) of an amide of type C (see
10 scheme 1).
Rf (CH,C1,/MeOH 95/5) = 0.78
y NMR (CDCl;, 400 MHz),
8.0 ppom (1H, bs); 7.2 ppm (2H, d); 5.0 ppm (2H, d); 4.3 ppm
(28, q); 3.9 ppm (9H, s); 2.6 ppm (3H, s); 1.5 ppm (3H, t)
15 Step 8: N
According to Mi2, 0.26 g (0.64 mmol) of the amide C ({see
scheme 1) is refluxed in ethanol with 0.72 g of tin
chloride dihydrate to give 0.13 g (57%) of the expected
product D (see scheme 1).
20 Rf (95/5 CH,Cl,/MeOH) = 0.52
m.p. = 208°C
MS (ES+), m/z = 359
'H NMR (DMSO, 400 MHz),
8.25 pom (1", t); 7.3 ppm (2H, s); 4.45 ppum (2H, 4g);
25 4.0 ppm (2H, d); 3.9 ppm (6H, s); 3.7 ppm (38, s); 2.3 ppm
(3, s); 1.35 ppm (3H, t)

EXAMPLE 92
l—Ethyl—Sf(B-hydroxyphenyl)-3-methy1~6,7-dihydro—lH-

30 pyrazolo [4,3-e] [1,4]diazepin-8-one
(R1 = methyl; R2 = ethyl; R3 = 3-hydroxyphenyl)
0.4 g (1.34 mmol) of 1-ethyl—5—(3-methoxyphenyl}—3-methy1—
6,7-dihydro-lH>pyrazolo[4,3-e][1,41diazepin-8~one is
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t) ; 3.9 ppm(2H, d) ; 3.2 ppm(1H, m ; 1.35 ppm(3H, t) ; 1.3 ppm (6H 313
EXAMPLE 95 15 5-(4-Hydroxyphenyl)-3-isopropyl -1-propyl -6, 7--di hydr o-1 5—IJUL
pyrazolo [4, 3-e] [1, 4 )diazepin-8-one (RL = isopropyl; R2 = propyl; R3
4- hydr oxyphenyl) 0.5 g (1.47 mol) of 5-(4-nethoxyphenyl)- 3-i sopr opyI -1 -
propyl - 5-6, 7-di hydro-| H pyrazol o[ 4, 3-el [ 1, 41di azepi n-8-one 20 is refluxed
i n dichloromethane with 37 ml of a nolar solution of B]Br2 in

di chl orpsfliesd t dngi vidchldmprieididne t heitkpedtBed phlodut . f‘NB Pe3AY mz =

327 mp. 230C 25 R (90/1 12/ Me

of 10. OS%JpW?’(ﬁIH od) BEgy' 1 p‘gh?%fﬂrop?%?e 3:% %b‘ﬁ?(gl\/% ézég?ppm (2H,
;4.8 (@;%egied %rngEH‘.(ZH d ; 3.2 ppm (1H m ; 1 8 ppm (2H, m

; 1.3 ppm (6H, ; 0.85 ppm (3I-H, t) 30 ELE 96 3 - tert-Butyl - | -ethyl .

-5 - (4 -hydMDx(RSehyhfz-=62857 -di hydro-| H pyrazolo [4 3-el [1, 4]

di azep| n- 8- one 152 é@ho: tent-butyl; R2 = ethyl; R3 hydroxyphenyl) 0. 5

g (1 47 molW-Bf 1- t butyl 5- (4- et hoxyphenyl) -3 I sopropyl -

7-di hydro- | lkpy[sgp1 e J:ﬁzcﬁ/gbo&-j), #lo Bmzepin-8-one is refl uxed in
di chl oronmet hane with 1.4 of BBr3 to give 5 0.29 g (60% of the expected

product. N5 HEMR nfiEi_MSQ.B’AﬁO MEZ) = 264C
9.85 ppm (1H, s); 8.25 ppm (1H, m); 7.45 ppm {(2H, wm);
7.3 ppm (1H, m); 6.9 ppm (1H, m); 4.4 ppm (2H, q); 3.95 ppm
10 (2H, d); 2.3 ppm (3H, s); 1.35 ppm (3H, t)

EXAMPLE 93
1-Ethyl-5- (2-hydroxyphenyl) -3-methyl -6, 7-dihydro-1H-
pyrazolo[4,3-¢] [1,4]1diazepin-8-one
15 (Rl = met'hyl; R2 = ethyl; R3 = 2-hydroxyphenyl)
0.4 g (1.34 mmol) of 1-ethyl-5-(2-methoxyphenyl)-3-methyl-
6,7-dihydro-1H-pyrazolo{4,3-e] [1,4]diazepin-8-one is
refluxed in dichloromethane with 33.5 ml of a molar
solution of BBr; in dichloromethane to give 0.070 g (19%)
20 of the expected product.
MS (ES+) m/z = 285
m.p. = 220°C
Rf (90/10 CH,Cl,/MeCH) = 0.7
'H NMR (DMSO, 400 MHz),
25 14.0 ppm (1H, s); 8.35 ppm (1H, m); 7.8 ppm {(1H, m};
7.4 ppm {1H, m); 7.0 ppm (2H, m); 4.45 ppm (2H, q); 4.2 ppm
(2H, d); 2.3 ppm (3H, s); 1.35 ppm (3H, t)

EXAMPLE 94

30 1-Ethyl-5-{4-hydroxyphenyl) -3-isopropyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one
(R1 = isopropyl; R2 = ethyl; R3 = 4-hydroxyphenyl)
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Rf (90/10 CH2C12/MeOH) = 0.4 1H NWR (DWVSO, 400 MHz), 10 10.0 ppm (1 :
8.2 ppm (1H, t) ; 7.85 ppm (2H, d) ; 6.85 ppm (2H, d) : 4. 4. ppm ( ,J@Zﬂ,ﬂ‘
3. 9 (9H, s) ; 1.3 ppm (3H, t) ppm(2H d) ; 1.4 ppm EXAMPLE 97 15

3- Et hoxynet hyl - 1- et hyl - 5- phenyl - 6, 7-di hydro-| H pyrazol o- [4, 3-e][1, 4]

di azepin-8-one (Rl = ethoxynethyl ; R2 = ethyl; R3 = phenyl) Step 19: 20
8.1 g (22 mmol) of conmpound R (see schene 3) are reacted wth 49 m of

et hyl efle Sglgycol (2nB30m821ly (4.SE nmmoll)-edhy lpdral4-matdmssint PRy &) agtd

nonohydrate in.17 qf .toluene. After .48, hours, m, _Qf. wat er
nave baeLeRt L T SR aofh e angr s Al HksBlpl sty
treat ed gV bl rIatdedat a6 N cxdndt handy vt er3gngl t hef phasaeslare then
allowed to separate by settling. The organic phase is dried over Na2SO4

and comedmtisme®f BRLniIn kel oremeshaneokat FdVapledo® si48%h ¥Fth an

80/ 20 cl ] Xture to give 6.6 g (73% of the 30 expected
conﬁouﬁgyese?%?é@séggrgfe%&ﬁ (70/ 30 cycl ohexane/ EtQAc) = 0.28 M5 (ESt),

mz = 418. OMESIEEH)NMRA DGR 400 MHz) , 7.3-7.55 ppm (6H, M; 4.4-4.5 ppm
(4H, M7 4.1 ppm (2H, (?% ; 3.8 ppm(4H, m ; 1.5 ppm(3H, t) ; 1.4 ppm
(3H, t) Step-P6: 52805 (3.6 mMmvl) of conpound S (see schene 3) are

reacted wi th 419%/@0 (&Iz@lgmébH?fzaog%sol ution of |ithium
‘H NMR (DMSO, 400 MHz),
10 10.0 ppm (1H, &); 8.2 ppm (1H, t); 7.85 ppm (2H, d4};
6.85 ppm (2H, d); 4.4 ppm (2H, g); 3.9 ppm (2H, d); 3.2 ppm
(1#H, m); 1.35 ppm (3H, t); 1.3 ppm (6H, d)

EXAMPLE 95
15 5-(4-Hydroxyphenyl) -3-isopropyl-1l-propyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4 )diazepin-8-one
(Rl = isopropyl; R2 = propyi; R3 = 4-hydroxyphenyl)
0.5 g (1.47 mmol) of 5-({4-methoxyphenyl)-3-isopropyl-1-
propyl-5-6,7-dihydro-1H-pyrazolo(4,3-e]l [1,4]diazepin-8-one
20 is refluxed in dichloromethane with 37 ml of a molar
solution of BBr; in dichloromethane to give 0.2 g (42%) of
the expected product.
MS (ES+) m/z = 327
m.p. = 230°C

25 Rf (90/10 CH,Cl:/MeCH) = 0.38
H NMR (DMSO, 400 MHz), .
10.0 ppm {(1H, s); 8.2 ppm (1H, ¢t); 7.85 ppm (2H, d);

6.85 ppm (2H, d); 4.4 ppm (2H, q); 3.9 ppm (2H, d); 3.2 ppm

(1, m); 1.8 ppm (2H, m); 1.3 ppm (6H, d}; 0.85 ppm (3H, t)
30

EXAMPLE 96

3-tert-Butyl-l-ethyl-5- (4-hydroxyphenyl) -6, 7-dihydro-1H-

pvrazolo[4,3-e] [1,4]1diazepin-8-one
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borohydride in THF, in 25 m of anhydrous THF. After 12 hours at room
tenperature, the reaction mixture is extracted with water and di et hyb JUL 2004
et her. The organic phase 10 is dried over Na2SO4 and concentrated to give
1.2 g (96% of the expected conpound T (see schene 3). Rf (95/5

CH2C12/ MeCH) = 0.17 MS (ES+), miz = 347 1H NVMR (DMSO, 400 MHz), 15 8.65
ppm (1H, m; 7.3-7.5 ppm(5H, m ; 4.9 ppm (1H, t); 4.4 ppm(2H, d) ; 4.3
ppm ( 2KR10) terOuyipm { B2 +)ethyl p RPM ¢ 2hydsdPxypBe8YPpm (2H, t) ; 3. 7

2H, d) ; 1.2 3H, t St 21; ) .9 | f d T,
o 2 2 DS b 155 it G Rl BRIPY S, T 5
After ié%rpg% t’-é,hﬁ—éi%#&fhﬁlﬁ‘ﬁ'éﬁolé[@Oﬁcépt[iah?éiaf&@ptihﬁ—s-m‘é due

obt ai n€ racte wat er- ‘and  di chl or onet hane. The organi c phase is
dried querrd¥iifitadd aid dichlertmetidrenditiznl chr shudyBRed®nd5Yei ca

using an 25 elutiaqn gradient of from 100% di chl oronethane to a 95/5
di cBl oPoeret Harf@Q\%sO-‘ngmg&%r%‘cQ%cﬁ?‘gepﬁ?’ ¥S g (8.5% of the conmpound D (see:

schene 3) (%C:(ﬁ{}ylra/.z Riz495/5 CH2A 2/ MeCH) = 0.27 M (ES+), mz = 313
30 1H Nw4 ( 13, 400 MHz) 7.9 ppm (2H, m) ; 7.45 ppm (3H, M; 6.0 ppm (1H,
M; 4,75 ppop(.2H 294°5C 4.6 ppm (2H, q) ; 4.15 ppm (2H, d) 3.65 ppm (2H,

g? 0|_0<13| gAEp W’&’ﬂ‘#ﬁﬁ@%ﬁéﬁ%@@&ﬁ%@@ 154 2004 - 5 JUL EVALUATION OF THE
'H NMR (DMSO, 400 MHz),
10 10.0 ppm (1H, s); 8.2 ppm (1H, t); 7.85 ppm (2H, d):
6.85 ppm (2H, d); 4.4 ppm (2H, @ ; 3.9 ppm (2H, d); 1.4 ppm
{(gH, 8); 1.3 ppm (3H, t)

EXAMPLE 97

15 3-Ethoxywethyl-1-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo-
[4,3-e] [1,4]diazepin-~-8-one
(R1 = ethoxymethyl ; R2 = ethyl; R3 = phenyl)

Step 19:
20 8.1 g (22 mmol) of compound R (see scheme 3) are reacted

with 49 ml of ethylene glycol and 0.8L g (4.3 mmol) of
para-toluenesulphonic acid wmonohydrate in 170 mi of
toluene. After 48 hours, about 40 ml of water have been
removed {(Dean-Stark apparatus). The reaction mixture is
25 treated with saturated NaHCO; solution and water and the
phases are then allowed to separate by settliing. The
organic phase is dried over Na;S0, and concent::aa.ted. The oil
obtained is chromatographed on silica with an 80/20
cyclohexane/EtOAc mixture to give 6.6 g (73%) of the

30 expected compound S (see scheme 3).

Rf (70/30 cyclohexane/EtOAc) = 0.28
MS (ES+), m/z = 418.9
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THE PRESENT | NVENTION 5 Evaluation of the In vitro activity of the

conpounds of the exanples The capacity of the conpounds of fornula {(b)YUbfi0k
the 10 invention to inhibit cyclic nucleotide phosphodi esterases is

eval uated by neasuring their | C$a (concentration needed to inhibit 50% of
the enzymatic activity) . In the case of PDE4 enzynes, this value is
conpared to the 1CSO value for rolipram a reference inhibitor for PDE4
enzynes. 15'BONMB {EBClypetQ®0 gMdsbhodi est erases are obtained from a

cytosoli preparati extyacted fro c | ji;ne qf hg,@n d gigy; U937,
accor di'n “Fos_h?pﬁet@oﬂd ao?a’pt&éblgfir om Jﬂ#brg\ﬂy gt ! Cy %9’2,@]. Phar m
Exp. Theg. pg@d;(ak]}9am%2Q5.5 Pran ofder tlypes. dfppmhosPpHipdtesterase are

obtained during a partial purification by FPLC on a Mono Q colum (ani on
exchan@sepoR@rm) according to a nethod adapted from Lavern B. E., Lakay

T., -Hoysl_a ' efi-c E_ES;H col LA8Ame388 P2 hred i ddat®, and
Si| §er‘iP.5J%e'lt\?3 % ﬁ%’ﬂa?gl ?JO : -‘g%-gém?géﬁ her g’feo’ar%?ngr of human origin
for PDgithnmora@ytd |i (@. ¢! imeliler ofed & r @i ansatiehdonr ciafonal 1thium dog

aorta for PDE3, or, for human al., _1988, q%n. W fh cel! I ne f,L_:I'eP}—ll) and
PDES MoPFPhysEisear iitng THFDEIAD stéar fing tﬁ%@%‘f%m?&j&bf S‘Ibenes in SF21
i nsect ,cehl g nt grbagll Vi kdSwerature, the reaction mixture is
extracted with water and diethyl ether. The organic phase
10 is dried over Na,SO, and concentrated to give 1.2 g (96%) of
the expected compound T (see scheme 3).
Rf (95/5 CH,Cl,/MeCH) = 0.17
MS (ES+), wm/z = 347
L NMR (DMSO, 400 MHz),
15 8.65 ppm (1H, m); 7.3-7.5 ppm (5H, m); 4.9 ppm (1H, t);
4.4 ppm (2H, d); 4.3 ppm (2H, q); 4.05 ppm (2H, t); 4.0 ppm
(2€, s8); 3.8 ppm (2H, t); 3.7 ppm (2H, d); 1.2 ppm (3H, t)
Step 21:
0.3 g (0.9 mmol) of compound T (see scheme 3) 1is reacted
50 with 15 ml of ethanol and 15 ml of 6N HCl at B0°C. After
12 hours, the reaction mixture is concentrated and the
residue obtained is extracted with water and
dichloromethane. The organic phase is dried over Na.S04 and
concentrated and then chromatographed on silica using an
25 elution gradient of from 100% dichloromethane to a 93/5
dichloromethane/MeOH mixture to give 0.023 g (8.5%) of the
compound D (see scheme 3) (RB = ethyl).
Rf (95/5 CH,Cl,/MeOCH) = 0.27
MS (ES+), m/z = 313
30 'L NMR (CDCl;, 400 MHz),
7.9 ppm (2H, m); 7.45 ppm (3%, m); 6.0 ppm (1H, m) ;
4.75 ppm (2H, s); 4.6 ppm (2H, q; 4.15 ppm (2K, d);
3.65 ppm (2H, g); 1.5 ppm (3H, t); 1.25 ppm (3H, t) |
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according to the nethod adapted from Luckow, V. A et al., 1991 |n

Reconbi nant DNA Technol ogy & Applications., eds. Prokop, Bajpai, ij@jﬂﬂﬁ
Ho, C. S., pp 97-152. 155 The neasurenent of the enzymatic activity for t he
various types of PDE, and in particular the PDE4 enzynes, is carried out
according to a nethod adapted fromW J. 5 Thonson at al. 1979, Advances in
Cyclic Nucleotide Research, Vol. 10: 69-92, ed. G Brooker at al. Raven
Press, NY. For the determ nation of the | C50 value, the enzymatic 10
activity is neasured in the presence of the inhibitor in a concentratlon
range fromO0.1 to 100 AM Table .1 below illustrates the inhibitory

actli vi t%ﬁg dehﬁbtbs&&ﬂh Hcr Al PF 0FOREN) GORYOBNDS eper ati on
15 obt npl e O .

ERSR NYENCIONEXanpl el Cso (MM (AM (M
10. 0049250. 0024500 016750. 0049 20. 00098260. 0056510. 06760. 0082

30. 30012270. 0038520. 00065770. 21 40. 0084280. 090530. 26780. 021
50. 39290, 382401 94 /8€. Bhd 98- 44330 WHO-0HL ($0cBE0edmpounds of the

70. 13316 480, 21320, I35/0. O00I38Z0. 067

90. 15339xamsbes 14830, 10

The capacity of the compounds of formula (I) of the
10 invention to inhibit cyclic nucleotide phosphodiesterases is
evaluated by measuring their ICs, (concentration needed to
inhibit 50% of the enzymatic activity). In the case of PDE4
enzymes, this wvalue is compared to the IC5; value for

rolipram, a reference inhibitor for PDE4 enzymes.

15
The type 4 phosphodiesterases are obtained from a cytosolic
preparation extracted from a cell line of human origin,
U937, according to the method adapted from T. J. Torphy et
al., 1992, J. Pharm. Exp. Ther. 263: 1195-1205.

20

The other types of phosphodiesterase are obtained during a
partial purification by FPLC on a Mono Q column (anion
exchange column) according to a method adapted from Lavan
B. E., Laksy T., Houslay M. D. Biochemical Pharmacology,

25 1989, 38(22), 4123-4136, and Silver P.J et al., 1988, Eur.
J. Pharmacol. 150: B85-94, either starting with cell lines
of human origin for PDEl (monocyte line TPH1) and PDES
(line derived from an adenocarcinoma MCF7) ,- or starting
with dog aorta for PDE3, or, for human PDE3A, starting with

30 a cloning of genes in SF21 insect cells into baculovirus,
according to the method adapted from Luckow, V. A. et al.,
1991 in Recombinant DNA Technology & Applications., eds.
Prokop, Bajpai, R. K. & Ho, C.S., pp 97-152.
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240. 078480. 0081730. 00073 _49Q. 032740. 0054Ral . i.pI- : maat;i of the
resul t Fher maAFErameRowe Tt e t%zwﬁ?tbﬁﬁctasct&?’rlt%ﬁ% ]fgtzsr'lz\g/eg??on EI"in (he
study general h}f 5pbghi bihat hen PRE4renay IRy of the/ MPDBY | Girteymesdy ' dwre 157
ef fecti y than rolipram and i'n certain cases_these roduc‘}s aa(r)e bet ween
3 000 aadtrdedD0 cuitnescrordiagt i te t AanmeEbpipradaprtesd Eg%ﬂ"&at on*of the in
vivo activity of fhe gonpo of _t:h pnveni i oneal LVO in

W sBar TEIEOANFaSEs Rlcyt oﬁ%’ mﬁ‘gﬁg‘lﬁf:g)%s 21{ %en??gﬁik:ol elﬂixﬁ'%'tdr%dﬁlo
mechani e Nf ket hgn. s§sgpj odidt | @ caxobkerndatedaby &awenection
of |ipopolysaccharide (LPS). It has been shown that the increase in

i nt racadadsar FAAMP, produced in particular by PDE4 inhibitors, decreases
the production of TNFa in in vitro and in vivo nodels. it is thus a matter

For the determination of the ICs value, the enzymatic
10 activity is measured in the presence of the inhibitor in a

concentration range from 0.1 to 100 uM.

Table 1 below illustrates the inhibitory activity of PDE4

compared with that of rolipram on an enzyme preparation

15 obtained from the U937 line.
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15 here of quantifying in vivo the anti-inflamuatory potential of thS 2004
conpounds of the invention, adm nistered orally (p.o.) by neasuring h@t

i nhibition of the production of TNFa in the plasma of rats, these rats
having received an intraperitoneal (i.p.) injection of Iipopolysaccharide
20 (LPS). The treatment wth the conpounds of the invention or the vehicle
are [sic] adm nistered orally to male Wstar rats, 30 mn before the

i nj ectabbeol LPS. The rats are sacrificed 90 mn after the stimulation
with LPS _the blood -is collected ont-oEDFA-anrd—the—FNFa—cenrcentrat

\JII\.’\,IILIMLICI .IS
25 feasured jin each plasna sjanpl e. Mbst of the conpounds of tlhe invention
and iaﬁargﬁiéiqtdsar t hesxeipneunds, her@bdala@tlevJ 1GHhouer eblent| s i vitly in
t hi g 1-Ethy|-5-(4-netho§%phenyl) met hyl - 6, 7- ihydro-lﬂ- ? 0
pyr azol o[ 4, [F#Me][1] 4j di azgi™- 8 | one, M
5- (47T TP 23 - BAAYT - - S dTRIdDA |50/~ O Ny w14+ Pyr#zol ol 40.0d49 g1 [ 1,
41d|azep|n-8 -one, 158 3-Methyl -5- phenyl -
-I - r;EOpyI 1o A 0El 24 H pyrjazd s, :51 e] [1,] %R azepjTs 8 -ond .0082
( I—I\/rir nvwnf hvl) 3L et hul 5 - nhenvH—6—7 u;_r re-o—-H—v-azel G[ 4—3 e] [ 1
4] di azepl n- |@ -GHELZ A Ei hyI° 30%5%’ hyAZ 5- pherﬂrlo%Oéf’ deydro-I I—I:bp'ﬁlazol o-
L4, 'elll H HPFFPIIE T TR50 15 0.26 78 0.021
1- Eghyl - 3- i slopr opy -é?%henvILG ;)dlhvdro IH—ovrazoIo- [4, 3-e]i (1, 4]
di azgpi n- 8- ne,39 3-t 23 - But y|6 133t hyll54%6- phenpd -3 7- di [i3&dr o- | H-|®y.dd2ol g 10
(4, 3 ' -8-ohe—
1- B A 5. p3q ol yI - |8 BYi hy|®- | H pht 5t D- {8 3-e)[|f°- 00022
4] di FPTE O35 A OPIEYT ) Fel ST Ny T G336t NyT (& 7- dT Ny & dd%4
pyrazolo[4, 13 - e]l[1, 4]diazepin- 8} one
8 0.21 32 0.13 57 0.00013 |82 0.062
5 0.15 33 0.11 58 0.14 83 0.10
10 1.25 34 0.0047 |59 0.51 84 0.060
11 0.12 35 0.00070(|60 0.58 85 0.20
12 0.10 36 0.00039]61 0.0079 86 0.31
13 0.13 37 0.00097)62 0.26 87 0.041
14 0.081 38 0.65 a3 0.0050 883 0.0021
15 0.52 38 0.0081 |64 0.0046 89 0.033
16 0.42 40 0.0082 |65 0.0015 20 0.193
17 0.0058% |41 0.011 66 0.00063 |91 0.90
18 0.10 42 0.010 67 0.0010 92 0.092
19 0.087 43 0.048 68 0.0062 93 0.0074
20 £0.0599 44 0.0011 (69 0.013 94 0.0021
21 0.0026 (45 0.0028 |70 0.011 95 0.015
22 0.028 48 0.00084|71 0.035 96 0.0045
23 0.042 47 0.021 72 0.0018 97 1.58
24 0.078 48 0.0081 |73 0.00073
49 0.032 T4 0.0054 Rolipram|0.855

Examination of the results of Table 1 shows that the
products of the invention tested in the study generally

5 4iphibit the PDE4 enzyme of human origin much more
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15 3-tert-Butyl-1-ethyl-5-phenyl -6, 7- dlhydro IH-pyrazoIo[4 3- e] [1, 4]

di azepi n--8-thi one, 1-Ethyl-3-isopropyl-5-phenyl -6, 7-di hydr o- IFprraz&UULZ%L
[4, 3-e] [1, 4]diazepin-8-thione,

5- (4- Am nophenyl )-3-tert-butyl-1-ethyl-6,7-di hydro-1H 20 pyrazolo [4, 3-¢€]

[ 1, 4] diazepin--8-one,

I - Et hyl - (4 h oxyphenyl nmet hyl - dlhydro H. _pyr o] 3-e] [1,

4] dia Eﬂ c|%ﬂ£k9Fa‘|“: et AYF- 3*MFet ﬁﬁﬁ-{gl‘} dr %é’aro F:él- BYr azol o-

[ 4, 3‘% &ducfg Qt@ZE@tﬁeénoﬂeooa5and 4 000 times more active than

1- Et hyl™- 3- net hyl - 5- pyri d-4-yl -6, 7- di hydr o- IH-pyrazoIo- [4, 3-e] [1, 4l

di azepireBipras. 5-tent-Butyl -1 -ethyl -3-nethyl -4, 5,6, 7-tetrahydro-| H

pyrazol o [4, 3-e] [1,4] diazepin-8-o0ne,

3-Butyl -1-ethyl-5-phenyl -6, 7-di hydro-| H pyrazolo 30 [4,3-el [1, 4]

di azepi geSrieion SofekheBdln lvivel AytiditgopFomhe tompbdyd cofHehe

pyrazol ol #, 3-€] (1, 4] dr azepi n- 8- one, .159

1- EthyLiEEEEﬁﬂﬁEbpyl-5-p-to|y|-6,7-dihydro-]:H pyrazol o- [4, 3-el [1, 4]

di azepi n-8-one, 4-(1-Ethyl-3-isopropyl-8-o0xo0-1,6,7,8-tetrahydro- pyrazol o

[4, 3-el [1, 4] diazepin-5-yl) benzonitrile, 5

5- (2, 4- 3 NRL-RO*MRe "Mblal- ehhyh s2airs @Rivapy| - 6, 7- di hydro- 1 H pyrazol of 4, 3-el

[ 1, 4] di azepi n- 8- one,

5-tert-Butyl-3-isopropyl -I|-propyl -6, 7-di hydro-1 H pyrazolo- [4, 3-el [1, 4l

di azepi Rz Oy a cytoklne which plays a central role in the

3-Isopropyl -1-propyl-5-p-toly-1-6, 7- dlhydro | Hpyrazolo[4,3- 10 e] [1, 4l

di az@epimedrambgmd- - Ismﬂmtgenxo-ﬂtmrpm@ucglen7m e akidusepyr azol o-
ZOﬂIt ile

~ | di
U ot i g | SRR PL80 ) e D EBabY L ipRshaTifs,, (L) o Fta has been

shown that the increase in intracellular cAMP, produced in

particular by PDE4 inhibitors, decreases the production of
TNFo in in vitro and in vivo models. It is thus a matter
15 here of quantifying in vivo the anti-inflammatory potential
of the compounds of the invention, administered orally
(p.o.) by measuring the inhibition of the production of
TNFo in the plasma of rats, these rats having received an
intraperitoneal (i.p.) injection of lipopolysaccharide
20 (LPS). The treatment with the compounds of the invention or
the vehicle are [sic] administered orally to male Wistar
rats, 30 min before the injection of LPS. The rats are
sacrificed 90 min after the stimulation with LPS, the blood
is collected onto EDTA and the TNFo concentration is

25 measured in each plasma sample. Most of the compounds of

the invention and in particular the compounds. hereinbelow

showed excellent activity in this model.

1-Ethyl-5- (4-methoxyphenyl) -3-methyl-6,7-dihydro-1H-
30 pyrazolo[4,3-¢][1,4]diazepin-8-one,
5- (4-Aminophenyl) -1-ethyl-3-methyl-6,7-dihydro-1H-

pyrazolo[4,3-e][1,4]diazepin-8-one,
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e] [1, 4] diazepin-8 -one, 15
4-(3-tert-Butyl-I-ethyl-8-o0xo0-1,6,7,8-tetrahydropyrazolo- [4, 3-el r1§JH}?W‘
di azepi n-5-yl) benzonitrile,

1- Et hyl - 3- net hyl - 5- phenyl - |, 6- di hydr opyr azol o-
[4,3-el[1, 4] di azepi n- 8-yl cyanam de,
1.-Ethyl-3-isopropyl -5-phenyl -6, 7-di hydro-| H pyrazolo 20 [4, 3-el [1, 4]

di azepi -Beyhi;lepepyiangli-depropyl-5, 7-dihydro-1H-pyrazolo[4, 3-

() 3-sec-Butyl -1-ethyl -5-phenyl -6, 7-di hydro-1 H pyrazolo- [4, 3-e] [1,4j .

di azepi @l 8, ¢l az¢hIB-Seardut yi - | - et hyl - 5- pyri d- 4-yl -5, 7- di hydr o- 1H

3 coc. e 7 -Evaghes g G mReR S PR T8t ppimo Bl 3.

[1, 4]d|az . el
5. Oyl GhERS %g}gg,hf},ele]gl o RZPRIE P ydro- | - pyrazol o [4, 3-e][1, 4]
di a@pln@t@pba-methyl 5-phenyl-6,7-dihydro-1H-pyrazolo-

3- Cycl ohexyl -1 -propyl -5-pyrid-4-yl - 6 7-di hydro-1 H pyrazolo- 30 [4, 3-el [1,
4] di afapizrdiioddiaRepimetecehictisen, Y. L., Le Vraux, V., Groud, J. P.

and Chauvel ot- Machon L. (1994) Ant ec I S factor properties of
160 non p%‘blleHe:ad?'ﬁagrPHYécﬁt'B arjﬁgﬁg(égr 'étf? T macol ., 271

(2- 3) ?%9322}{fh@yaggggplnugpohbpshutz D., O Leary Barthus J., Slivjak,
J., J and Esser K. M (1994) 5 Characterlzatlon

of cAmF3ﬂ99ehd§htY1nhrbthvénSobhenshﬂﬁMRnﬁihmﬂﬂpTﬁﬁkmmxazﬂﬂQw rolipram a
fﬁﬁﬂ%opﬁ%rﬁa%ﬁf£?91§§%%ﬁﬁigébg- gF ag)wéggibg;oéosgﬂgphﬁiia in rats The
st udi esy CRERY B3 onbthgl RE-bREs1gipe, I meElipid modat-gyavezolde ai m of
evaluatlng the inhibitory activity of the

[4,3-¢e][1,4]diazepin-E-one,

5- {3-Aminophenyl) -1-ethyl-3-methyl-6,7-dihydro-1H-

pyrazolo[4,3-e][1,4]diazepin-8-one,

15 3-tert-Butyl—1-ethyl-5-phenyl—6,7—dihydro:lH—pyrazolo[4,3—
el [1,4]diazepin-8-thione,
1-Ethyl-3-isopropyl-S-phenyl-6,7-dihydro-1H-pyrazolo-
[¢,3-e] [1,4]diazepin-8-thione,

5- (4-Aminophenyl) -3 - tert-butyl-1-ethyl-6,7-dihydro-1H-

20 pyrazolo[4,3-e] [1,4]diazepin-8-one,
1-Ethyl-5- (4-hydroxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
5-Cyclohexyl-1-ethyl-3-methyl-6,7-dihydro-1H-pyrazolo-
[4,3-e]l [1,4]diazepin-8-one,

25 1-Ethyl-3-methyl-5-pyrid-4-yl-6,7-dihydro-1H-pyrazolo-
[4,3-e2] [1,4]diazepin-B-one,
5-tert-Butyl-l-ethyl-3-methyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
3-Butyl-1l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo-

30 [4,3-e]l[1,4ldlazepin-8-one,
5-tert-Butyl-1l-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolo{4,3-e]l [1,4]diazepin-8-one,
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conmpounds of the invention on the afflux of inflammatory 15 cells and iU
particul ar of eosinophils in the lumen of the bronchotracheal tree b%J L 2004
rats. Eosinophils play a major role in the physiopathol ogy of asthma in
man by releasing into the pul nonary parenchyma pro-inflanmatory nedi ators
such as | eukotrienes, specific proteins and enzynmes (ECP, EPO, MEP) 20 and
cytoki nes. The massive recruitment of this cell type in tEe aeri al
pathwaﬂsﬂﬂhxirifisﬂnﬁ¢RY1fﬁnErEQizﬂgﬁaﬂu@+hY@§@r¥§éPY€ﬁzﬁ ©fhe pul nonary

tissue, i C xplains, the braonchial hyperreactivity, the chronic aspect
of the [4\3&{535 '%Jéi%%zeepe]x%cé;r a%‘i ons in the absence of treatnent. 25 This
nodel  uyseg -Bidwn Norvgdp @l - awoEd- Dage71 Betepaahydubar feature of
producing, like atopic patients, high |evels of inmpunoglobulin E (IgE) in

) f

r esponganazclo Korkie) Fai¢ st agerin aht Y 4LReRFRBLpF bt Beol used invol ves two
sensjti | ONS. W L W L oyrt 3 LBt eLMahy a38-fiel-l owed by
a clhral I%’?\{:#e' Q}vl&]é%é%l%@%ﬂ hg?iﬁyjévgl %ﬁﬁ?ﬁgﬁgérgsgl E.ﬁ4g hours after the
ant i gerpiyarzc4lld BNge- el [®, 4 i aresinndlecge, br onchoal veol ar | avage under
anaesthesia in order to collect_ the iniiltga e of igié@ngg%grxogells on
161 t hé bt Butitke? chFPRTFEL 1 hah=eBYht 8d / aHd R dPFPer#nPY 4885 Caccor di ng
to nnrpﬁghﬁgép I ff&{g&%ﬁgnjygbﬂgoducts of the invention are adm nistered

F L) e I

oral ly, our before t antigenic chall enge. Mst of the_canpqunds of
the presadoprdpwlent + propebt 2ept voltil s6nddeiharse-4EnBrseeated fexcel | ent

activity. References, 10 Corrigan et al. (1992) Imunol ogy today 13: 501-507
El idbd %k[¥ﬂ%]é%§EE§1?FﬁT§ﬁﬁh Res 44: 83-86 Mdel of neutrophilia in nice 15

The st udi es. £dg+&Gely PUE - &b NY-HROSYEXRE 6], MeBt-gktpabydeol-pyrazolo-
[4,3-e] [1,4]1diazepin-5-yl)benzonitrile,
3—tert—Butyl-l—ethyl-s—p-tolyl«G,7—dihydro—1Hprrazolo[4,3-
e] [1,4]diazepin-8-one,

15 4-(3—tert—Butyl-1-ethy1—8-oxo-l,6,7,8—tet;ahydropyrazolo—
[4,3-e][1,4]diazepin—s-yl)benzonitrile,
1-Ethyl-3-methyl-S-phenyl-i,G-dihydr0pyrazolo—

[4,3-e] [1,4]diazepin-8-ylcyanamide,
1—Ethyl-3-isopropyl—s—phenyl-s,T-dihydro—lH-pyrazolo-

20 [4,3-elll,4]diazepin-8-ylidenecyanamide,
(i)3-sec-Butyl-l-ethyl-S-phenyl-G,7-dihydro-lH>pyrazolo—
[4,3-e] [1,4]diazepin-8-0One,

(+) 3-gec-Butyl-l-ethyl-5-pyrid-4-yl-6,7-dinydro-1H- -
pyrazolo[4,3-e] {1,4]diazepin-8-one,

25 (i)3-seC-Butyl-l—propyl-S-pyrid-4—yl~5,7-dihydro-lHF
pyrazoloi4,3-¢] [1,4]diazepin-8-one,
3—Cyclohexyl-1-ethyl~5—pyrid—é—yl-s,7—dihydroi}§bpyrazolo~
(4,3-e] [1,4]diazepin-8-one, )
3-Cyclohexyl-1-propyl-5—pyrid—4-yl-s,Tadihydro-1H>pyrazolo—

30 ([4,3-el[l,4ldiazepin-8-one.

References
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have the ai mof evaluating the nodul atory action of the conpounds of the
invention on the afflux of pro-inflammatory cells (early phase) in thdUL 2004
| umen of the bronchotracheal tree of mce. This cellular afflux follows a
stimulation 20 m mcking a bacterial infection (bacterial |ipopoly-
saccharide or LPS). This early inflammtory stage is the result of a

conbi nation of events, the main ones of which are the synthesis and

r el easenoh-pepridat odrugsct oi8 | @EPNREDRasthd tRAspengesi-c B orsv-

(re-8"":; t he,inc se,in,va | 25 perneability in the bronchotracheal
nicroci?%%?@?f% :'a%zil ?ﬁeg?hfﬁﬁgrgﬁron of pol ynor phonucl ear neut rophil s’
concom paabhakaH, t 08 , xligah 0fD D] asMBeREO! Bkt HUY,0 She sULWHaR!Y

ti ssues. 30 This pathol ogi cal process is found in chronic obstructive .

br onchoprneuddp&bhyIlbr EGOAD); ieenhi€h the #edt Edsen K M. céhB8f? -with the

h k | [ ' i . , Lifl ; th
REEC T ET NI T R S R e
dest ruciggiusedof TRRENONpEPdUECEIwes (ad8cl i neldpyuth)onaay fgpetifds), the

hypersecretion_of bronchotracheal mnucus %congestton of the_ aerial
pat hwayRhosphediestarpgfmatI¥n ((BPEaselBl 5 inhibBikRFory AB8i-at o¥s and

free rag] LQcrea i th asal- tonus of pul nonary snooth nuscle
“fidhsinaPlab0e ] 2298 Iio) "80B283k

fibres respirator ). t of the conpounds of the present
i nvention tested in this nodel denonstrated excellent activity. 10

Ref erences ! SUTER P. M UTER S., G RARDIN E., ROUX-LOWBARD P., GRAU G E.
euuﬁqymﬂﬁéﬁ;-ﬂk”é§§g;°Pbelﬁr6ﬁcﬁ8§?veolar | evel s of 15 tunpr necrosis

factor and its inhibitors, interleukin-1,

The studies carried out using this experimental model have
the aim of evaluating the inhibitory activity of the
compounds of the invention on the afflux of inflammatory
15 cells and in particular of eosinophils in the lumen of the
bronchotracheal tree of rats. Eosinophils play a major role
in the physiopatholeogy of asthma in man by releasing into
the pulmonary parenchyma pro-inflammatory mediators such as
leukotrienes, specific proteins and enzymes (ECP, EPO, MBP)
20 and cytokines. The massive recruitment of this cell type in
the aerial pathways of an asthmatic leads to a gradual
degradation of the pulmonary tissue, which explains the
bronchial hyperreactivity, the chronic aspect 'of the
disease and the exacerbations in the absence of treatment.
25 This model uses Brown Norway rats, which have the

particular feature of producing, like atopic patients, high

levels of immunoglobulin E {IgE) in response to a
gensitization by an antigen. The protocol used involves two
sensitizations with ovalbumin with a fourteen-day interval,
30 followed by a challenge seven days later with an ovalbumin
aerosol. 48 hours after the antigenic challenge, the
animals undergo bronchoalveolar lavage under anaesthesia in

order to collect the infiltrate of inflammatory cells on
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interferon and el astase, in patients with adult respiratory di stress5 2004
syndrome after traumm, shock or sepsis. Am Rev. Respir. Dis. 145; ~ Jul
1016-1022. 20 ii MARTIN T.R and GOODMAN R. B. 1999. The rol e of chenokines
in the pathology of the acute respiratory distress syndrone. Chapter 6 in
Chenoki nes in disease; Biology and clinical research edited by: C A
Hebert, Humana Press Inc., Totowa, NJ. 25 iii REPINE J.E and BEEHLER C. J.
1991. Nbet rloplds s Theseheeldgulars deper acenpteds anes diifrreetated
two="interl i Ng....p ctives. Am__Rev. .Respi ] 4, 1- . 30

Je' uaaPﬁ%?ﬁ%%ﬁgt F8n %H fﬁ"lsééip? T%hoC J’?:ne&-d'(l:%e’d Eﬁ% %ngch&c Ql’pcg)%olglgécchar Irde
i n rat gnbedtliicpopohysacaimindetekBy) fomnEscheli ibug cldfcadin ntlséer ed
intravenously to fasted male Wstar_rats induces an inflammation of the

j ej unumtigeRdG schat bengs . Mfios twal aFhea PRy 0F) ther preents h) |
fromt . Janvi Le-0 t- Sl in

thes@e g)%ﬁ)%ﬁ:rjfgn gé%eedchrlrpggﬁ'%s “ﬁ)delble %g%/ggggl?gsg%%e%%ﬁe%gf%%&g%hi cle
(1% 1QuwatMylycel | ul ose (95% v/v) + pol yethylene glycol 400 (5% v/v))

They are then administered orally (5 m/kg) using a stainless steel probe,
one hour before adm nistration of the inducing agent (LPS) The groups of
ani mal §e§re-%en@ie§t ributed in the foll ow ng manner: 15 - Negative controls:

p. 0. vef rumi.v. physiological saline - Positive controls: p.o.
vehicle + LPS - Treated: p.o. conpound + LPS

10 Corrigan et al. (1992) Immunoclogy today 13: 501-507
Elwood et al. (1995) Inflamm Res 44: 83-86

Model of neutrophilia in mice

15 The studies carried out using this experimental protocol
have the aim of evaluating the modulatory action of the
compounds of the invention on the afflux of pro-inflammatory
cells {early phase)} in the lumen of the bronchotracheal tree
of mice. This cellular afflux follows a stimulation

20 mimicking a bacterial infection  (bacterial lipopoly-
saccharide or LPS). This early inflammatory stage is the
result of a combination of events, the main ones of which
are the synthesis and release of stimulatory factors® (INFat)
and chemotactic factors (IL-8X) , the increase in wvascular

25 permeability in the bronchotracheal microcirculation, and
the infiltration of polymorphonuclear neutrophils**
concomitant with the exudation of plasma proteins into the

pulmonary tissues.

30 This pathological process is found in chronic obstructive
bronchopneumopathy (or COPD), in which the neutrophil, in
concert with the wmacrophage, plays a key role in

establishing the amplification of the recruitment of the
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20 The |i popol ysaccharide (LPS), endotoxin from Escherichia coli (se&ott/pe
0127:B8), is then injected intravenously (caudal vein) at a dose of” 2004
ng/ kg (5 m/kg) to conscious rats naintained under slight support. Two
hours later, the aninmals are sacrificed, the abdonen is 25 opened and a 10
cmsection of jejunum (30th to 40th after the pylorus) is taken, cut in
the direction of its length, nopped and weighed. The nmacroscopic attack is
eval uamq@phld@ethgmﬂeéw-ght buigp al=e nheroe, Pstmsareing 164 After

wei ghin the seg is fixed.onto a_flat  surf ce nd re s of the
per cent §PaREHR od SCEqRPss e dnar BHIRET n s LB anEhSeer . 5
i mredi @iﬁéﬁa@‘dﬁm@}al ¥81 Hrohbfotirasiealls Hepes| t(@:@nkglést]l%dﬂ oPf theabki n
reagent to determ ne the haenogl obin content of the tissue (colorinetric -

assay Bﬁm@lrs |pahyaysibst bisshe cordpdagmaiiamhe pﬁ@@éﬁ@sﬁ‘-‘nveﬁ’ﬁl on

tested . th el II Vi 1

Lip poI 1ar|§§;j Tﬁgﬁg?g?%mf&r é%gnce%% I%%Lgn P Cret etlﬁyl ene
gl ycol :trd WaddD, tShﬂﬁH,off TR 1oe] 10 ey o aaasthHaﬂnge)bfﬂbfest e(lﬁ:hmhlthe
jejunum Sigma kit, Total heanoglobin, reference 525-A. 15 Mai n reference:

Car del t#ﬂ@ﬁéﬁoréft genepyr dfesh Rﬁﬂﬁ&fe oFOPRANRAES0| BFy B Presssf
153- 159 181Gl MR agdeq COTROURE Q1 fdll @ 4oREhOVWrafld  excellent

activity.

10
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R3 R2 in which: Rl is chosen fromthe foll ow ng groups: linear or branched
al kyl containing from1l to 6 carbon atons; cycloal kyl containing f rom/Bl 1084
6 carbon atons; cycloal kyl al kyl conprising an al kyl group containing from1
to 6 carbon atoms and a cycl oal kyl group containing from3 to 6 carbon
atons; aryl containing from5 to 10 carbon atons; arylal kyl containing
from6 to 10 carbon atons; the groups (CH2)"ORB, (CH2)" COORB, (CHZ2)"

C( O NRBR@peplysaathaeide r §bPShe firom Bdohpridubys: colheadmbnigEareted al ky

containing from1l to 6_carhon atons; cl gal kyl al ky].. co LSl ap..al kyl
gr oup c?&?‘g?r?ﬁrf?d‘lﬁllt’%m Fet o%t%s&:ﬁgor{“ag%orr@‘a"gnéra cgyat:tlsgar%g/#&%%%upgn -
cont ai Ny {omHB ok 0 €re b9a;ahaRs twot hohad Rtezontaining from3 to 6

carbon atons; aryl containing from5 to 10 carbon atons; |inear or branched
al kenyl containing from2 to 6 carbon atons; the groups (CH2)nORB, (CH2)"

[ iy M AREh SA LA aRROng 1 oA TS §oebon AR HEROal ky

cont ai figrfgOM Bel-GehetAl {8 IR, Maykeneent aFpangef ramwe 5usedlOinar bon
atoms, optionally interrupted with a hetero atom chosen from nitrogen,
oxygen WP BFIRFLOYEYF al kyl containing from6 to 10 carbon atons,
optionally interrupted with a hetero atom chosen from nitrogen, oxygen and
sul phur; al kylaryl containing from6 to 10 carbon atons, optionally

i nt er r fHee deaimpdunds heerise atestefosare fswspendedgen aoxverhchbad (3&l phur;
;Baﬁgr%pqé_ 2)." 0 Ocﬁg%ttage%#arﬂ/b)arxl aplgﬂre@ﬁglghléylgaf}/clzogr% S (iiggsl ned

e
v/v)). They are then administered orally (5 ml/kg) using a

stainless steel probe, one hour before administration of
the inducing agent (LPS). The groups of animals are
distributed in the following manner:
15
- Negative controls: p.o. vehicle + serun i.v.
physiological saline
- Pogitive controls: p.o. vehicle + LPS
- Treated: p.o. compound + LPS
20 The lipopolysaccharide (LPS), endotoxin from Escherichia
coli (serotype 0127:B8), is then injected intravenously
(caudal vein) at a dose of 40 mg/kg (5 ml/kg) to conscious
rats maintained under slight support.
Two hours later, the animals are gsacrificed, the abdomen is
25 opened and a 10 cm section of jejunum (30th to 40th after
the pylorus) is taken, cut in the direction of its length,

mopped and weighed.

The macroscopic attack is evaluated (0 = none, 1 = slight,

30 2 moderate, 3 = severe).

i
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substituted on the aryl group with 1, 2 or 3 groups chosen from hal ogerﬂ
hydroxyl, CN, al koxy containing from1 to 4 carbon atons, (CH2).ORB, JUL 2004
(CH2) . NRBRc, (CH2).NC(O RB, (CH2)"NHSO2RB, (CH2)"N(SO2RB)2, CO2RB, CF3 and
NN RB and Rc, which may be identical or different, are chosen from
hydrogen; |inear or branched al kyl containing from1l to 6 carbon atons;

aryl containing from5 to 10 carbon atons; it being possible for. R$ and Rc
to for ALLer nyeé-gll?tlé’i%l n’@l'i?r@m%‘% 7is afdHed PREOhF ofkRt & FHEE2SR i nt eger
from1l to. 4 [ m 0 RehESE Y agt he -

dotted arlf%e %ﬁrgé‘seﬁ%lte\(n%mfa%r rruTB'a %r?ezdlﬁéfggﬁt%gtg t%ef bOf\i bet ween \?Vand t he
car bon guFfesd tape hadeyubtnglah dmageglamaiyedr.i n which case Wrepresents
a nitrogen atom substituted wth a hydrogen atom - a double bond, and in:
this case Wrepresents an unsubstituted nitrogen atom Xis S, O NOCN as
vel | gf% a for cqrd e IiRGPpEical s

|somers or %ﬁl‘ ar%r%ge%tl ca :ggécep c#gr}lfevat |S{/es f tlhe conpounds of
formul aLd ,mIM tdsi_ft herapkbri spesdgahtwhea Fdetepmes.ent the nbﬁleytbg@pbdtpl R2 an

ethyl group, Wis N, Xis an o n atomand the bond betwen ndthec
ar b)c/)n ?Q"P %i Bﬁ Eheg "a"%ﬁﬁﬁ)l Zgggﬂﬁlm‘?ﬁﬁc ageaYs 16 PRYFS, ubtl tuted

pheny!| MEQUP oROM e pe%b@w%ﬁeehenqaﬁééﬁ@r HAGendlQA | ﬂes’@e@r tho
position as sol e substituent . A conpound according to Claim1l of the
f or mul a;h:,sbah@iel @gmonstrated excellent actiwvity.

10
Lipopolysaccharide (LPS): Sigma, reference L-3880, France.

Polyethylene glycol: M.W. 400, Sigma, reference P-3265

Haemoglobin content of the jejunum: Sigma kit, Total

heamoglobin, reference 525-A.

15

Main reference:

Cardelus Ignasi et al. European Journal of Pharmacology 299
(1996); 153-159



R3 R2I inwich Rl R2, R3 et Xare as defined in daim]l, VVreprqgfnﬁs
an unsubstituted nitrogen atom and the bond between Wand the carbon i L2004

position 5, synboliszed by ~-~ _--- , is a double bond; as well as the
oxi des, the tautoneric fornms and corresponding i sonmers or the
pharmaceutically acceptabl e derivatives of the conpounds of forrmula I, with

the proviso that when, Rl represents a nethyl group, R2 an ethyl group, W
is N, Xis an oxygen atom and the bond between Wand the carbon in

posi ti orCIPAIMS:a doubl e bond, then 168 R3 is neither an unsubstituted phenyl
group nor a phenyl group bearing, as sole substituent, a fluorine atomin
an ortho position. 3. Conpound according to Claiml or 2, of fornmula I

bel ow. R1 R3 JompomndnfifotemiRill bedova | i near or branched al kyl group containing
from1l to 6 carbon atonms; a cycloal kyl group containing from3 to 6 carbon
atons; a cycl oal kyl al kyl group conprising an al kyl group containing froml
to 6 carbon atonms and a cyclral kyl group containing from3 to 6 carbon
atons; an aryl group containing from5 to 10 carbon atons; an aryl al kyl
containing from6 to 10 carbon)at ons;,,t he gR3ups (CH2) nORB, (CH2)"OOORs,
(CH2)" C(ONRBRc; R2 is a li W \cied al kyl containing from1 to 4
carbon atons; (CH2)" CF3; é&clog opyl nethyl; linear or branched al kenyl
containing from2 to 6 carbon at ;o or group (CH2)mMORB; R3 is a |inear
or branched al kyl group C?DLdF fromlto 6 carbon atons;

R2

in which:
R1 is chosen from the following groups:

linear or branched alkyl containing from 1 to 6 carbon atoms;
cycloalky! containing from 3 to 6 carbon atoms;
cycloalkylalkyl comprising an alkyl group containing from 1 to 6 carbon
atoms and a cycloalkyl group containing from 3 to 6 carbon atoms;
aryl containing from 5 to 10 carbon atoms;
arylalkyl containing from 6 to 10 carbon atoms;
the groups (CH;),ORa, (CHz)\COORg, (CH2).C(O)NRgRc;

R2 is chosen from the following groups:
linear or branched alky! containing from 1 to 6 carbon atoms;
cycloalkylalky! comprising an alkyl group containing from 1 to 6 carbon
atoms and a cycloalkyl group containing from 3 to 6 carbon atoms;
cycloalkyl containing from 3 to 6 carbon atoms;
aryl containing from 5 to 10 carbon atoms;
linear or branched alkenyl containing from 2 to 6 carbon atoms;

the groups (CH;)ORg, (CH2),CF3, or (CHz)md;
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a cycl oal kyl group containing from3 to 6 carbon atons; an aryl group
containing from5 to 10 carbon atons, optionally interrupted with a- Shitgily
atom chosen from nitrogen, oxygen and sul phur; an arylal kyl group
containing from6 to 10 carbon atons, optionally interrupted with a hetero
atom chosen from nitrogen, oxygen and sul phur; 169 an al kyl aryl group
containing from6 to 10 carbon atons, optionally interrupted with a hetero
atom chosen from nitrogen, oxygen and sul phur; the group (CHz),, COORB; the
aryl, aryl al 84 is amderafréey tter fpllowinggspdef | ned above bei ng unsubstituted or
substituted on thgy rgl_group with 1, 2 or 3 groups chosen from hal ogen;
hydroxyl, CN, "al k @m Bhtaining from1 to 4 carbon atons, (CH2)nORB,

(CH2) NNRBRc, ( CH2)linedNGf tlafihed aXdAZontaMitgFRRB] to § Ce)ordbifrBCPRB) 2, CO2RB, CF3
and i n which RB, Rc,l%arcﬂ%n an ined in Jdaiml1l and, Xis 0, S

d Z are, a d%f i
or NCN. 4. Conpouff COREHRIE &om HP R AO8P 29™S) n which: R is a linear or
branched al kyl gr aup cem@indignfrét@ 5 (OM0 tarbon Gtoasy bptvnalip imerrupsedcyith eal ky|
group containing from3 to 6 carbon atons; a cyclqal kylallcyl group
conprising an al kW‘e&%%c%Fﬁg?‘Hi“H’ij’g?%%ﬁen %‘l&i‘l"’bon atons and a

cycl oal kyl group GemMiR1RbRSining FBm36 to0l (Gcaftvh s bitivhallyPiRtetrpted gitbap
containing from5 to 10 carbon_atons; the rou‘ﬁs lSCI—_|2) nORB, (CH2).O000RB,
(CH2) nC( O) NRBRc;  Rotefosatem chosem from nitFpzeth CKEF ANk SHPYFoup cont ai ning from i

to 4 carbon atoms 041,81 ¢bRHRing (FeRRs B calbod aldtns, Sptdnhliyniatérupted hitached
al kyl group containi ng fromjg_ to 6 carbon atons; a cycl oal kyl group

cont ai ni ng from 3 heigromtem chasen frem @HEogems oxygeR A04 SWPHGH cont ai ning from 5 to
10 carbon atonms, yndheIH,Y,cOBRE! rupted with a hetero atom chosen

the aryl, arylalkyl and alkylaryl groups defined above being unsubstituted or
substituted on the aryl group with 1, 2 or 3 groups chosen from:
halogen, hydroxyl, CN, alkoxy containing from 1 to 4 carbon atoms,
(CH»),ORz, (CH2):NRsRc, (CH:2)lNC(O)Ras, (CH:).NHSO:Rs,
(CH;)WN(SO:Rg)z, COzRp, CF3 and

i
X

4

4

R; and Re, which may be identical or different, are chosen from:
hydrogen;
linear or branched alkyl containing from 1 to 6 carbon atoms;

aryl containing from 5 to 10 carbon atoms,

it being possible for Rg and R to form 2 ring containing from 5 to 7
atoms,
Z is halogen;
m is an integer from 1 to 4 inclusive; and
n is an integer from 0 to 4 inclusive;
the dotted line present in formula I indicates that the bond between W and the carbon

in position 5 may be:
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fromnitrogen, oxygen and sul phur; an aryl al kyl group containing from6 to
10 carbon atons, optionally interrupted wwth a hetero atom 10 choseh Jik &4
ni trogen, oxygen and sul phur; an al kylaryl group containing from6 to 10
carbon atons, optionally interrupted with a hetero atom chosen from
ni trogen, oxygen and sul phur; 15 the aryl, arylal kyl and al kyl aryl groups
defi ned above being unsubstituted or substituted on the aryl group with
1, 2 or 3 groups chosen from halogen, hydroxyl, CN, al koxy ,containing

g {Vﬁm

from1 to 4 carbon at oAsingledopdipyhicpase CSRRERRRAITORB AN RESSEHId Re |
CO2RB, CF3 N-N in WhiCQhB%§y5%<mﬁhﬁHP n are as defined above;, and 25 X'is
0, S or NCN. 30 5. Conpoun c%ord[n todaiml or 2, inwhich: RlLis a
linear or branched al kgHoupleomdcradtimfhincase Wirensesents ppunpubsiifedNiie®shs; a

cycl oal kyl group contagﬁhpg from3 to 6 carbon atons; 171 a

cycl oal kyl al kyl group conprising an al kyl group containing from1l to 3
carbon atons and &Xis8y@MWd&lXyl group containing from3 to 6 carbon atons;
R2 is a linear or branched al kyl group contai ni ng

as well as the oxides, the tautomeric forms and the corresponding opticals isomers or
the pharmaceutically acceptable derivatives of the compounds of formula I, with the
proviso that when

R1 represents a methyl group, R2 an ethyl group, W is N, X is an oxygen atom and
the bond between W and the ¢ arbon in position 5 is a double bond,

then,

R3 is neither an unsubtituted pheny! group nor a phenyl group bearing a fluorine

atom in an ortho position as sole substituent.

2. A compound according to Claim 1 of the formula I below:

in which R1, R2, R3 et X are as defined in Claim 1, W represents an unsubstituted
nitrogen atom and the bond between W and the carbon in position 5, symboliszed by

e, 18 a double bond;

as well as the oxides, the tautomeric forms and corresponding isomers or the
pharmaceutically acceptable derivatives of the compounds of formula I, with the
proviso that when,

R represents a methyl group, R2 an ethyl group, W is N, X is an oxygen atom and
the bond between W and the carbon in position 5 is a double bond, then

168



fromto 4 carbon atons; R3 is a linear or branched al kyl group contaipning
10 from1 to 4 carbon atoms; an aryl group containing from5 to 10 ca¥ BBin2004
atons, optionally interrupted with a hetero atom chosen from nitrogen,
oxygen and sul phur, preferably phenyl or pyridyl, the aryl groups being 15
unsubstituted or substituted with 1, 2 or 3 groups, which rmay be identi cal
or different, chosen from NH2, hal ogen, nethoxy, hydroxyl, CN, CH3 and
CF3, and, 20 25 30 Xis 0, S or NCN. 6. Conpound according to Claim1 or

2, in which: RRiis insitter lah nmsubsttuted rpuh edougl oyl a piresyiperesm LeATHENS SH¢om 1 to 4
carbon atons; R2 i'; agf;ll i.ng ar branched al kyl group containing from1lto

ar
4 carbon at offiPsEHe e P AR S i ch nis an integer from1 to 4
inclusive; R3 is a linear or branched al kyl group containing from1l to 4

carbon atons,_ a cycl oal kyl ou containing.from3 to 6 carbon atons, an
aryl grdup 1?2”‘8?%@«5%"”?’?%%{"8@@@} %ﬁ&%ﬁ‘?’@ﬁgﬂ?‘*ﬁ%i ch may be unsubstituted
or substituted with a grouprghosen from hal ogen, hydroxyl, nmethoxy, NH2

and CH3; and 5 Xis S or 0. Conmpound ac%o3rdi ng to Clains 1 to 6, chosen
from the group consisting of: N

1- Et hyl - 5- (4- met hoxyphenyl §<&- meptyl - -3¢ di hydr o- 1H
\
/hT
R2 N\
X i I

in which
Rl is a linear or branched alkyl group containing from 1 to 6 carbon atoms;
a cycloalkyl group containing from 3 to 6 carbon atoms;
a cycloalkylalkyl group comprising an alkyl group containing from 1 to 6 carbon
atoms and a cycloalkyl group containing from 3 to 6 carbon atoms;
an ary! group containing from 5 to 10 carbon atoms;
an arylalkyl containing from 6 to 10 carbon atoms;
the groups (CHz)nORs, {(CH,),COORg, (CH2),C(O)NRaRc;

R2 is a linear or branched alkyl containing from 1 to 4 carbon atoms;
(CH2)CF3;

cyclopropylmethyl;

linear or branched alkenyl containing from 2 to 6 carbon atoms;

or a group (CHz)mORg;

R3 is a linear or branched alkyl group containing from 1 to 6 carbon atoms;

a cycloalkyl group containing from 3 to 6 carbon atoms;

an aryl group containing from 5 to 10 carbon atoms, optionally interrupted with a
hetero atom chosen from nitrogen, oxygen and sulphur;

an arylalkyl group containing from 6 to 10 carbon atoms, optionally imterrupted with

a hetero atom chosen from nitrogen, oxygen and sulphur;
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10 pyrazolo[4, 3-e][1, 41di azepi n-8-one,

5- (4- Br omophenyl ) - 1- et hyl - 3- net hyl - 6, 7- di hydro-1 H pyrazol o[ 4, 3-e] ["19 JUL 2004
4] di azepi n-8-one, 1, 3-D nethyl -5-phenyl -6, 7-di hydro-1 H pyrazol o[ 4, 3-

e)[ 1, 4] di azepi n-8-one, 15 5- (4-Methoxyphenyl)-1, 3-di methyl- 6,

7-di hydro-1 H pyrazol o[ 4, 3-e] [1, 4] di azepi n- 8-one,

5- (4- Bronophenyl ) - 1, 3-di net hyl - 6, 7-di hydro-| H pyrazol o[ 4, 3- e] [1, 4]

di azepi n- 8-one, 1-Ethyl o _ . :

- 3- net hyl - - Gamallsesy] gloyp containigg FparGtol 10.catPea 2igms] wptignallygnigyrppted with

4] di azepi n- 8; = = bEN o2 adls | -3-net hyl

-6, 7-di hydr o??a-gwp?%r%gg)lso 4&%9%11]%??0%%#%%%?@% one, Met hyl

3- (1- et hyl - 3theegrdnpl (CBL)XQORs6, 7, 8-t et r ahydr o-

pyrazol o[ 4, 3-a] (1, 4) di azepi n-5-yl ) propanoate, 25 1-Ethyl

-5-phenyl -6, 7-di hydro-| H pyrazolo[ 4,3 e] [1,4] diazepin-S-one, 5-

(4- Chl or ophethel Jvil- @ylalklyl Bndreikyldryicgupl Hfihed- dbave pingz Brsypstitutei3 or ] [ | |

4] di azepi n- B-,ope - - A vh)-1- 2o hyl -6, 7-di hydro-1 H 3
0 pyrazol of 4,Sub§{?t9teg%f‘fl§e %ﬁfﬁgr dﬁgg\gg{iﬁ? )Oﬁi-ggoﬁllgy%hose% £

1- Et hyl - 5- ( 4- - f | uor ophleyde,- Bdrmyh IV, 8lkexdédmiadiring frefn Ipipriéacaghag|atoms,

3-¢e][1, 41di azepi n- 8-0n 5- (37 Br, he I

-3-net hyl - 6, 7- di hydro-%—}é“}“g%aazgﬁ{oz[% B35 W%’F}E(g Ibe% {CENESOR e hyl
-5-phenyl -1-propyl - - 6(CHNSOHRR), IEDR; BFodnd[ 4, 3- e] [ 1, 4]di azepin-8-o0one, 5
1-1sopropyl -3-nmethyl -5-phenyl -6, 7-dihydro-1H pyrazol o[ 4, 3- €]

[1, 4] di azepi n-8-one, (t)1l-fFthyl -3-nethyl -5-phenyl-4,5 6,7-tetrahydro-IH
pyrazol o(4, 3-e][1, 4] di aze ‘r’l“[ B- one,

W
N—N

in which Rg, R, m, n and Z are as defined in Claim 1 and,

X 15 0, S or NCN.

4, Compound according to Claim 1 or 2, in which:
R1 is a linear or branched alkyl group containing from 1 to 6 carbon atoms;
a cycloalkyl group containing from 3 to 6 carbon atoms;
a cycloalkylalkyl group comprising an alkyl group containing from 1 to 6 carbon
atoms and a cycloalkyl group centaining from 3 to 6 carbon atoms;
an aryl group containing from 5 to 10 carbon atoms;
the groups (CH3),ORz, (CH;),COORs, (CH2):C(O)NR3sRc;

R2 is a linear or branched alkyl group containing from 1 to 4 carbon atoms or a group

(CHz)mOH;
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1- (2- Hydr oxyet hyl ) - 3- net hyl - 5- phenyl - 6, 7-di hydro-1 H 10 pyrazolo[4, 3 - e} E
, 41di azepin-8 -one, 1 -Ethyl - 3 -nmethyl - 5 -phenyl - 6 7 -di hydrod JUL 2004
| H pyrazol o[ 4, 3- e][1l, 4]diazepin- 8 -thione , 1-Ethyl-5- (4-nmetroxypheny
1) -F 7-dihydro ]. -pyrazolo [4, 3- €] [1,4]diazepin-8-one, 15

1- Et hyl - 5- ( 3- net hoxyphenyl ) - 3-net hyl - 6, 7-di hydro-1H pyrazolo[4 , 3 - e][1,
4] di azepin- B -one, 5-(2-Am nophenyl)-1-ethyl -3-nethyl -6, 7-dihydro-]|Kkf-
pyrazol o[ 4, 3-e][1, 4]diazepin-8-one,

1- Et hyl - 5- (2- met hoxyphenyl ) - 3- net hyl - 6, 7-di hydro-|1 H 20 pyrazol o[ 4, 3-e][1,
4] di azepi n- 8- one, _ o
1- Ethyl - 3- iSOprQPy'fé-Qh?ﬁyéaﬁoZ— diramered | &ipyr &.ﬂﬂ@[ Lagtagnifpd, 41

di azepi n-8-one, 3-tert-Butyl-1-ethyl -5-phenyl-6,7-di hydro-|H pyrazol o(4, 3-
e] [1, 4]d|azep|rﬁ¥Pm3ﬁet°2§ QanbeRy3t i et hy| - 5- phenyl

-4,5,6, 7-tetrahydr ool ik, 1y la?%gé%émcgg;(ﬁlm@lmﬂem ned- 6nearbsoner 1,
1- Ethyl 3- net hyl - 5-phenyl - tetrahydro-I H _

pyrazol o[ 4, 3- e][@?dﬂ&n azepi n- 8-one, isomer 2,

3-Met hyl - 5- phenyl; | 103%1; Jorfé'abum@ ﬂﬂdmmsr 280l 0[ daborBatehs,
[ 1, 41dTf azepi n- 8- ﬁhlo -3-nmeth

5-p-toiyl-6,7- dmwmn@lllﬁ- pywtazmnﬁ[eal améﬂ [4, PRFBFQz8pPR- §NERE™ 174

5- ( 3- Ami nophenyl } -4 6liRybgda Mehdytn Gankr duiysis; | H pyrazol o[ 4, 3-e] (1,
4] di azepi n-8- one,

3-tert- Butyl-I-e@myﬁriiﬂﬂkyﬁywreuﬁ SIS RPHEEPRaoIg] 4 3-caFbon
e] (1, 4] di azepl n- §tcf Ongptfbnall interrupted with a hetero atom

i - Et hyl - 3-1 sopropy phenyl - 6 % di hydr o- Ikkgy qfqlo 4, 3- ’
ej [ 1, aadi azepi n- Gﬁqqﬁﬁnﬁ§m“‘utr°9ﬂh Sxygen and’sifphur;

5-' 4- Ami nophenyl 35 351 8f1aRUt Wrolp et aitihgdithyalr @- idd- 10 carbon
atoms, optionally interrupted with a hetero atocm

chosen from nitrogen, oxygen and sulphur;

15 * the aryl, arylalkyl and alkylaryl groups defined
above being unsubstituted or substituted on the
aryl group with 1, 2 or 3 groups chosen from:

halogen, hydroxyl, CN, alkoxy
containing from 1 to 4 carbon atoms,

20 | (CHj) fORs, (CHz)aNRaRc, (CHa)aNC(O)Rs, CO2Re, CFa

and
N-n
—
N—N
in which Rg, Rc, m and n are as defined above; and
25 X is @, § or NCN.

5. Compound according to Claim 1 or 2, in which:

Rl is a linear or branched alkyl group containing
30 from 1 to 4 carbon atoms;

a cycloalkyl group containing from 3 to & carbon

atoms;
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pyrazol o[ 4, 3-el [ 1, 4) di azepi n- 8- one,

5- (4- Ami nophenyl ) -i - et hyl - 3-i sopropyl - 6, 7-di hydro-1H 10 - 5 JUL 2004
pyrazol o[ 4, 3-el [ 1, 4] di azepi n- 8- one,

i - Et hyl - 5- (4- hydr oxyphenyl ) - 3- net hyl - 6, 7-di hydro-| H

pyrazol o[ 4, 3-el [ 1, 4] di azepi n- 8- one,

5- (4~Am nophenyl ) - 3-net hyl -1 - propyl.- 6, 7- di hydro-1 H

pyrazol o[ 4, 3-el [ 1, 4] di azepi n- S-one, 15
3-N®thy|-5-pheny|-|-(2,2,2-trif|uoroethyl)-6,7-dihydro-lk#

pyrazol o[ 4, 3-el [ 1, 4] di azepi n- B- one, “
1, 5- Di et hyl - 3- netalvytlo aldi1hysimo- | H- pyr A [ di i-n- 8- one,
5- Cyclohexyl-l-ethgl ﬁkﬂ]ﬁ%hﬁ ép7 dlhyd?%ﬂ#géﬁ§razolé%£§l béé&@

el (1, 43di azepi n- Beoheining from 1 carbon atoms and a

' L- Et hyl - 3- net hy|,; nt.4q- 45 6, L= - ra4Qbo(4, 33 rpon
ei [ 1, 4{(:“ azepi nYEy%Incg%iqu gé’dup Zox‘PEA%%Q Y 24L0(4. Jarp

()1 -Ethyl -3-net hgteds pyrid-4-yl-4,5,6, 7-tetrahydro- | K-
pyrazo%o[4 3-el[1, 4] di azepi n-8-one, 25
5-tert-Butyl-i-ethyl-3-nethyl-4,5,6,7-tetrahydro-IH

pyrazol o[ 4, 3- el (B24ldi azépheaB-emebranched alkyl group containing

5-(4-Diethylamn hyl -6, 7-di,Ilydro-1H
pyrazolo[4,3-el(?ggfdyazep|n {Pén delfL!

3-autyl -i-ethyl-5-phenyl -6, 7- dlhydro | H pyrazol o[ 4, 3- 30
ej [ 1, 41di azepi n- Byong, t rahydr o-
4?dlath§e£4 5?*%%$ﬁ%hgﬁ QXk'ﬁ %§91175 lagFﬁﬁﬁ

pyrazol o[ 4, 3-el | azepl n- 5- enyl | acetanl 1 = Ethy
- 3- metAyl - 8- oxo- from, Wt08ﬂt@@ﬂ%ﬁyéﬁeﬁﬁrazolo [4,3- L*]

(1, 4] di azepi n- 5- y}) bapz %&bhb'é@htalnlng from 5 to 10 carbon atoms,
S-te,rt-Butyl-i-ethyl-3-isopropyl -6, 7-di hydro-1H pyrazol o[ 4, 3-el
[1, 41di azep|r1 8- gﬂ%gOQ§lly 1nterrupted with a hetero atom chosen

| - Bt hyl - 3-i sopr opybm S- Rrdr@lgeh; 6, deptdly dradl HeRYpRES) Olgheterably
(1, 4] di azepi n- B- one,

phenyl or pyridyl, the aryl groups being

15 unsubstituted or substituted with 1, 2 or 3 groups,

which may be identical or different, chosen from
NHz, halogen, methoxy, hydroxyl, CN, CHi and CFj,

and,
20 X is O, § or NCN.
6. Compound according to Claim 1 or 2, in which:

Rl is a linear or branched alkyl group containing

25 from 1 to 4 carbon atoms;

R2 is a linear or branched alkyl group containing
from 1 toc 4 carbon atoms or a group (CH:).O0H, in
which n is an integer from 1 to 4 inclusive;

30
R3 is a linear or branched alkyl group containing
from 1 tec 4 carben atoms, a cycloalkyl group

containing from 3 to 6 carbon atoms, an aryl group
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4- (I -Ethyl -3-isopropyl -8-oxo-1.-,6,7,8-tetrahydro- pyrazol o[ 4, 3-¢€]

[1, 4] di azepi n-5-yl )benzonitrile, i-Ethyl-3-isopropyl-5- -5 JuL 2004
(4-pyrrolidin-1-yl-phenyl) -6,7 10 di hydro-I|R-pyrazol oj 4, 3- €]

[ 1, 4] di azepi n-8-one, 5- (2, 4-D nmet hoxyphenyl)

-1-ethyl -3-isopropyl -6, 7-di hydro-1 H pyrazol o[ 4, 3-el [1, 4] di azepi n- B- one,
5-tert-Butyl-3-isopropyl-i-propyl-6,7-di hydro-| H pyrazol o[ 4, 3-el

[ 1, 4] di azepi n-8-one, 15

3-1sopropyl - | -propyl -5-p-tolyl-6,7-di hydro-I|H pyrazol o[ 4, 3-

e][ 1, 41di azepi n- B-one, 4-(3-1sopropyl -8-oxo-i-propyl-1,6,7, 8-
tetrahydropyr azqliRlsdn3- £lod: 1,p4,]egygzegqjdn- Shyénpenzemtithi ey be

. 3-1sopropyl -1-proepyl-5-- (4-pyrrolidin-1-yl-phenyl) - ), 7 21_(3 n

di hydr o- | H pyr azsisgbat steted 1071 gpbtdpiihed- yagh @ "grovp chose

5- (2, 4- Di met hoxyghgnyl) sged SQRReeYT,| mBtesy - @y -sHdysts 0-and

i H pyrazol o[ 4, 3-el (1,41di azepin-8-ori e,

3,5-Di-tert-butyl-I-ethyl-6,7-di hydro-| H pyrazol o[ 4, 3-

e] 11, 41di azepi n-B-.Qne,

3-terts-lBut yl-1- e}Fhl%l -§59[2)-§%'0I yl -6, 7-di hydro-| H pyrazol0J[ 4, 3-

el [1, 41di azepi n-B-one, 4-(3-tert-Butyl-I-ethyl-8-o0xo0-1,6,7,8-tetrahydro-
pyrazol o[ 4, 3-¢l hazeRbRabay | ddeszonist ii It &, - cheddn Betot - 1 - et hyl
5. (4- pyrro|?ai‘§§'“f§fﬁ?pzﬁg’%$?aﬁf%,Q?- 30 di hydr o- 1H pyrazolot 4, 3- €]

(1, 41di azéei ar@upmensigting retButyl -5- (2, 4 -dine t hoxyphenyl)
-1-ethyl 46 | hydr,Q; EN 0L 4. maly1[ 4, Aldirgaept 8- on&, 176 3,
5-Di -tertl- Eg? [yl (4- FF%E%/% 7-d?)hydro- H p'yrazéllgro [ 4, 3-

e) (1, ¥4 dipyzepbheB- onel[l AeateBur-prone pr opyl - 5- p-tol yl -6, 7-di hydro- 1 H

DL o0 eSSty
pyrazolo{4,3-e]{1,4]diazepin-8-one,
1,3-Dimethyl—5-pheny1-6,T—dihydro—lH-pyrazolo[4,3-

e} [1,4] diazepin-8-one,

15 5-(4-Methoxyphenyl) -1,3-dimethyl-6,7-dihydro-1H-
pyrazolo([4,3-e] {1,4]diazepin-8-one,
5-(4—Bromopheny1)-1,3-dimethyl-6.7-dihydro-1H-pyrazolq[4,3-
e] [1,4)diazepin-8-one,
1—Ethy1-3-methyl-5—naphth-2—yl—6,7-dihydro-1H-pyrazolo[4,3-

20 e][1,4)diazepin-8-cone,

5- (3-Chlorothien-2-yl)-1l-ethyl-3-methyl-6,7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-one,

Methyl 3-(1-ethyl-3-methyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[4,3-e]{1,4]diazepin-5—y1)propanoate,

25 1-Ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo(4,3-

e} {1,4)diazepin-8-one,

5- (4-Chlorophenyl) -1-ethyl-3-methyl-6, 7-dihydro-1H-

pyrazolo[4,3-¢€][1,4]diazepin-8-one,

5-(4-Aminqpheny1)-1—ethyl—3-methy1-6,T-dihydro—lH-
30 pyrazolol4,3-e][l,4]diazepin-8-one,

1-Ethyl-5- (4-fluorophenyl}-3-methyl-6,7-dihydro-1H-

pyrazolo[4,3-¢][1,4]diazepin-8-one,



t etrahydropyrazol o[ 4, 3-el [1, 4]diazepin-5-yl)benzonitrile,
3-tert-Butyl-I-propyl-5- (4-pyrrolidin-1-yl-phenyl) -6, 7- - 3 JUL 2004
di hydro- | H pyrazol o[ 4, 3-el (1, 41di azepi n- 8- one,

3-tert-Butyl -5-(2, 4-di met hoxyphenyl ) -i-propyl -6, 7-di hydro 10

1H pyrazol o[ 4, 3-el [1, 41di azepin-8-one, 3 -Butyl - 1 -ethyl- 5-phenyl -6, 7
-di hydro- 1H pyrazolo [4, 3 - e][1,4]diazepin-B-thione, 1 -Ethyl -3 -nethyl
- 5-pyrid-3 -yl - 6, 7 -dihydro- Ilf-pyrazolo [4, 3 - e L~f zj%~ 4. 15 1
-Ethyl -3 -nethyl-5-pyrid-2-yl- 6,7-dihydro-|IH pyrazolo [4, 3 -

e][1, 41di azepin-S-one, | -Ethyl -3 -nmethyl-5 -phenyl -1, 6 -dihydropyrazolo
[4, 3 - el (blpAdubpaneRln- B-eriopanane€lesl-6, 7-dihydro-1H-
N-[4-(I|-Ethyl-3-nmethyl-8-o0xo0-1,6,7,8 20 tetrahydropyrazol o[ 4, 3-el

[ 1, 43di apgperckelg1PpalbhyaldiazepimeByPsei | phonyl ) benzenesul phonami de, (i

-Ethyl -3 -nethyl_-5-phenyl -1 .6-dihydr razolo (4 - _€)
[1, 41di aféﬁf"ﬁggf'yﬁ %ﬁ@rﬁmwﬂ % 0 1,888 B 8% ab10td 3
| - Bt hyl - 36 SQRi@R%b1 R- PhGRY,! - 6, 7-di hydro-1 H-pyrazol o[ 4,3 25 e)
(1,4]diazykin-8-yI|denecyananide, ‘
3- t er t5 Bat-yBobremyiyi3-8ephelnd ~peery Hi hyhdd by qnidh pyrapal a4 8-
(1, 4] di azeph ng fyydJdlenesygham de,
1-Cyclopgﬁ?yf-§§nefﬁgp-5- henyl - 6, 7- di hydr o- 1H pyrazol o[ 4, 3- el
(1, 4) di aZepi nEENGTE -mgohy -5-phenyl-4,5,6,7-tetrahydro~1H-
| - Cycl op;gpgggfg w3 Tﬂ byéia'i,_-e?[ggnyld,@j- di hydro-|1 H pyrazol o 4, 3-e3
[ 1, 41di azépi n- 0- one, - Cycl obu xlnethyl-S-neth | - 5- phenyl -6, 7-di hydro-iff-
pyr azol o[t4,(3-Bydqoxyetddyepitrtdvéng; phepyl-6, 7-dihydro-1H-
1-All%%-3- -5zp Vs - di_hwdro- 1 K- pyrazol o( 4, 3-
e[ 1, dipggg%?%é[é_,gng]?{],i]d§a2eﬁn 9508 |
i - Bt hyl - 3~pehyd 3 -Selthyl F 5 f pruatyanet hydyeryl ) HGykadibhydr, o~
ej[1,4]diazepin-8-thione,
1-Ethyl-5- (4-methoxyphenyl) -§, 7-dihydre-1H-pyrazols (4,3~
e] [1,4)diazepin-8-cne,
15 1-Ethyl-5- (3-methoxyphenyl) -3-methyl-6,7-dihydro-1H-
pyrazolo[4,3-e]{1,4]diazepin-8-cone,
- {2-Aminophenyl) -1-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo{4,3-¢€]{1,4]diazepin-8-one,
1-Ethyl-5- {2-methoxyphenyl) -3-methyl-6, 7-dihydro-1H-
20 pyrazolo[4,3-e][1,4]diazepin-8-one,
1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro-1H-pyrazolo (4,3~
e] [1,4]diazepin-8-one,
3-tert-Butyl-1l-ethyl-S-phenyl-6,7-dihydro-1H-pyrazolo(4,3-
e} [1,4]diazepin-8-0one, '
25 1-Bthyl-3-methyl-S-phenyl-4,5,6,7-tetrahydro-1H-
pyrazolo{4,3-e] (1,4]diazepin-8-one, iscmer 1,
1-Ethyl-3-methyl-5-phenyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-e] (1,4]diazepin-8-one, isomer 2,
3-Methyl-5-phenyl-1-propyl-6,7-dihydro-1H-pyrazolo[4,3-
30 e][l,4]diazepin-8-thione,
1-Ethyl-3-methyl-5-p-tolyl-6, 7 -dihydro-1H-pyrazolo{4,3-

e][1, 4)diazepin-8-one,
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| H pyrazol o[ 4, 3-&] [ 1, 4] di azepi n-B-one, 5

| - Et hyl - 3-1sopropyl -S-(4-trifluoronethyl phenyl)-6,7 - 3 JUL 2004
di hydr o- 1H pyrazol o[ 4, 3-e] [1, 41di azepi n-S-one,
3-tert-Butyl-i-ethyl-S-(4-trifluoroneti-,,ylphenyl)-6, 7-

di hydro-1 H pyrazol o[ 4, 3-el [1, 41di azepi n- 8-o0ne,

3-Isopropyl -1-propyl -5-p-tolyl-6,7-di hydro-I| H pyrazol o[ 4, 3- 10

ej [ 1, 41di azepi n- S-t hi one,

3,5-Di-te.rt-butyl-I-propyl -6, 7-di hydro-| H pyrazol ot 4, 3-

el [1, 41di azepi n-8-thione, 5-tert-Butyl-3-isopropyl-i-propyl-6, 7-di hydro-IH
pyrazol o[ 3k &_a}nlb&pmlazepémy&~uhh@ﬂwl-357 -dihydro-1H-

| - Et hyl - 3-i sopro tolyl -6, 7-di hydro-| H pyrazol of 4, 3-

ej [ 1, 41di RARFOAC t3hFHEe4]d53F%B<U’£'BBG{1?I -1 -ethyl - 3-i sopropyl - 6, 7- di hydro- | H

pyrazol o £4teh.:% Bu@\}l q %th&i @ﬁéﬁp&ns 'ﬁd’lhgakooﬂﬁ-pyg:hzéld[@@c Butyl - 1 -
ethyl - pyrazol o(4, 3

[ 1, 41di az@pﬁlnii%d@ﬁ@eplf()ﬁstbe%n%utyl -1 -ethyl -5-pyrid-4-yl-6,7-di hydro-1if-
pyrazolo[ (4. pFRL 91@5 -dihydro-1H- lo(4,3-

() 3- secg: Bﬁt% 9% 3.4 &1! - -9prgpl§’le ?1 6, 71- HI Jﬁ?dro-p}frll—rl-"'iz%y‘? Eatzol o[ 4, 3-el

[1, 41di azdpﬁlnésd@meplzﬁﬂ thione,

(t)3-sec-Butyy KU1 23 PYES drdie Y - B. ohnih DY 95 Qsilripia ayfmzol o[ 4, 3- el
[1, 41di az%pl nhgl-lgﬁ% an/ ¢ exyt¥I -eth t;?q 5-ph enly?Z yl -6, 7-di hydro- | H
pyrazol o 1{34’32910%13{“-:!1 [14$]@|43a'¢z‘3@ﬁpn38°nebne 3 -Cycl ohexyl - I-ethyl

- 5- d- i o A3di 8-
A T o s T R

[1, 41élpamp-‘|a|’¥98°(5ﬁ2¥ %ﬂ%lgpg?@yﬂe@ﬁéxw@fﬁ-pr opyl - 5-pyri d-4-yl -6, 7-di hydro- | H
pyrazol o[ A g@nGhl 2, 4 diyazeRl PndnANes -methyl-6, 7-dihydro-1H-

pyrazolo[4,3-e] [1,4]diazepin-8-0one,

5-(4-Aminophenyl) -3-methyl-1-propyl-6,7-dihydro-1H-

pyrazolo(4,3-e] [1,4)diazepin-8-one,

15 3-Methyl-S-phenyl-1-(2,2,2-trifluorocethyl)-6,7-dihydro-1H-
pyrazolo{4,3-e]l [1,4]diazepin-8-one,
1,5-Diethyl-3-methyl-6,7-dihydro-1H-pyrazolo(4,3-

e] {1,4]diazepin-B8-cne,
5-Cyclohexyl-1l-ethyl-3-methyl-6,7-dihydro-1H-pyrazolo([4,3-

20 e)][l,4]diazepin-8-one,
1-Ethyl-3-methyl-5-pyrid-4-y1-6, 7-dihydro-1H-pyrazolo (4, 3-
e] [1,4]1diazepin-8-one,
(¢)1-Ethyl-3-methyl-5-pyrid-4-yl-4,5,6,7-tetrahydro-1H-
pyrazoloi{4,3-e)] (1,4]diazepin-8-one,

25 S-tert-Butyl-l-ethyl-3-methyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-e] {1,4]diazepin-8-one,
5-(4-Diethylaminophenyl) -1-ethyl-3-methyl-6,7-dihydro-1H-

pyrazolo(4,3-e][1,4])diazepin-8-one,
3-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo{4,3-
30 el[1,4]diazepin-8-one,
N-[4-(1-Ethyl-3-methyl-8-0ox0-1,6,7,8-tetrahydro-
pyrazolo(4,3-e] [1,4)diazepin-5-yl)phenyl]acetamide,
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3- Cycl ohexyl net hyl -i - et hyl - 5- pyri d-4-yl -6, 7-di hydro-| H
pyrazol o[ 4, 3-el [ 1, 4] di azepi n-B-one, 5

3- Cycl ohexyl net hyl - 5- phenyl -1 - propyl - 6, 7-di hydro-| H
pyrazol o[ 4, 3-el [ 1, 4] di azepi n- B- one,

3- Cycl ohexyl net hyl - -i - propyl - 5- pyri d-4-yl -6, 7-di hydro-1 H
pyrazol o[ 4, 3-el [ 1, 41di azepi n- 8- one, -

- 3- Cycl ohexyl net hyl -1 - et hyl - 5- phenyl - 6, 7-di hydro-1H 10
pyrazol o[ 4, 3-el [ 1, 4] di azepi n- 8- one,

| - Et hyl - B- oxo- 5- phenyl -1, 6, 7, 8-t et rahydr opyr azol o[ 4, 3-

o (119, epE ShBORYLIE A1 . 6. 84 Bparpprmasciore. >

pyr azol of#{8; fﬁquhzémdnaiepl)rbeeuymd@d@cyanam de, 15

| - Et hyl Lof 4. 3-
e][1, Z)d alﬁso 1I ?dg%eﬁyé}négbér LG9 koA O[

| - Et hyl - gyrsmﬂrw[ayla 8] (#; siBtirmeppheindre- 6, 7- di hydro-1 H

| o(4 d - 8- azolo[4,3-
oA 8 B ARV BRORIT ) rrpuT 6 P P e
pyrazol o[e4[3 &ldikz4pdnagepmen- B-t hi one,
| - Et hyl - 4- ph |.-6,47pd
y {: gﬁyﬁ }]y. gny p% 85[115?(@/ ~ 7780 tmh%k!é

pyrazolofﬂ I dehecyanan de,
3- | sopr opykaZeai4nst- m%yphh&mmanpﬁﬁﬁybeazqmdﬁmﬁaro | . H

S e B e D o Y

pyrazod O[ﬁhﬁdm{lﬂ—ﬂmg@épIhrBﬂdé,4] laZEPln 8-orne,

s-tert Bhr&tyg £ :ﬁ%néﬁlg&% RorY) )kl Oflofr ol ey dr @uhbro-14-

pyrazol o[*4

1-Ethyl- M“""W“m@fﬂéﬁyﬂ d@mlﬁyP @3- di hydro-1H 30

S PR T o 1

pyr azol o[p¥razel it .A-wld2ep] Al EeEHE; ‘?‘E?y

() 3- spg- Bulyybp Bodyir NElheryphenyl il ps op\dinGdife difypgrezdks (4, 3-

' e] {1,4]diazepin-8-one,

4-(3-Isopropyl-8-oxo-1-propyl-1,6,7,8-
tetrahydropyrazolo[4,3—e][1,4]diazepin-s-yl)benzonitrile,
,3-Isopropyl-1—propyl-5—(4-pyrrolidin-1—yl—phenyl)-6,7-

20 dihydro—lH-pyrazolo[4,3—e][l,4]diazepin—8—one,
5-(2.4-Dimethoxyphenyl)—3—isopropy1-1-propy1-6,T-dihydro-
1H-pyrazolo [4,3-e] [1,4]diazepin-8-one,
3,5-Di-tert-butyl-l—ethyl-s,7-dihydro-1H-pyrazolo[4,3-

e} [1,4]diazepin-8-one,

25 3-tert-Butyl-l-ethyl-s-p-tolyl-s,T-dihydro-lH—pyrazoloI4,3—
e] [1,4]diazepin-6-0one,
4-(3-tert-Butyl-l-ethyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[q,B-e][1,4]diazepin-s—yl)bénzonitrile,
3-tert-Butyl-l-ethyl-5-(4-pyrrolidin-1-yl-phenyl)-6,7-

30 dihydro-lH-pyrazclo[4,3~e][1.4]diazepin-8-one,
B—tert—Butyl-S—(2,4-dimethoxypheny1)-1~ethy1-6,7—dihydro—
1H-pyrazolo[4,3—e][1,4]diazepin—8-oné,
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pyrazol o[ 4, 3-el [1,41di azepi n-8-one,

1-Fthyl -3-nethyl -S- (3,4, 5-trimet hoxyphenyl ) -6, 7-di hydro-i H - 3 JuL 2004
pyrazol o[ 4, 3-el [ 1, 4] di azepi h-S-one, 5 i-Ethyl-5- (3-hydroxyphenyl)
-3-net hyl -6, 7-di hydro- 1H pyrazol o[ 4, 3-el [ 1, 4] di azepi n-B-one, |-Ethyl -

(2- hydr oxyphenyl) -3-nethyl-6, 7-di hydrc-1H

pyrazol o[ 4, 3-el [ 1, 4] di azepi n-8-one,  1-Ethyl-3-rnethyl -
(2,3,4-trinmethoxyphenyl) -6, 7-dihydro-1H 10

pyrazol o[ 4, 3-el . [ 1, 4] di azepi n- B- one,

| r Et hyl - 3, 5-di phenyl - 6, 7-di hydro-| H pyrazol o[ 4,3- e] [1, 41 diazepin-8-o0nhe,
| - Et hyl - 53, {-biRyeraxyphany - prodyli-80 pr o pyykin®,- T Heipywmacod o 143 -
pyrazolo[4 el.il. dla epi n- B-one, 15

5 (4- Hydr%&ilpﬁéﬁﬁ"f oﬁPSpyl _1 -propyl -6, 7-di hydro- I H
pyrazol o[ 4, gleezeﬂ mﬁﬁllmq&e,pym B-M@r,]].yl f 7- dlhygr% 154-
3-tert-Butyl -i-ethy 4 en -6, 7-di hydro- 1 H
pyr azol o[ ¥ ZRZRIP14 ?d?]é% Fﬁ 3'

5- (2, 65D qrethoerpheoyy) -d-vﬁbhylpr&plyﬁt-hyé -6,8%- di hydro-1H 20

pyrazol of 1,4]di aze 8-.0ne, Et hoxyTnet hyl - 5 -phenyl
D Ol AR PP ER TR0 of 25ia Lait) 32 HEH 2% BT HLBABREE BT Conpound

3 CCE[’ﬁiylng“ﬁ‘@nﬁ‘ﬁgilyl ?“é‘n‘??’“h O&e@mam%‘hﬁfhgﬁr‘?{?ﬁ’ byrazol o[ 4, 3¢l [ 1
4] di azepi F-Hy< I‘é?név*‘*"P 1Br[6n% ﬁgl&y%dfé’eﬁpﬁﬁ ¥2005 hyl - 8, 7- di hydr o- | H

pyr azol o[ # Qexe]- bﬁt?lEBéﬂaeﬁka1ikﬂha&yp89nﬂl}wﬁbbybpyxis-neﬂhwydrd}-naphth 2 -yl

- 6, 7- d|h dro 1H: di azepi n- B -one,
5- (3- &Rl of ﬁYfé‘ﬁ%%H j’ﬁ% lg‘?zr‘?é% f- %437 di hydro- | H
pyrazol o[ #8811 - étﬂyn-zephanﬁ}me diB@ro 1H-pyrazolo [4, 3-
el [1,4)diazepin-8-thione, )
1—Ethyl-3—methyl-S-pyrid—3—yl—6,7-dihydro—1H>pyrazolo[4,3—

g} {1,4]diazepin-8-u

ne,

15 1-Ethyl-3-methyl-5-pyrid-2-yl-6,7-dihydro-1H-pyrazolol(4,3-
e][1,4]diazepinl8-one, '
1-Ethyl-3-methyl-5-phenyl-1,6-dihydropyrazolo(4,3-
el [1,4]diazepin-8-ylcyanamide,
N-[4-{1-Ethyl-3-methyl-8-ox0-1,6,7,8-

20 tetrahydropyrazclo{4,3-e]l(1,4)diazepin-5-yl)phenyl]-
{phenylsulphonyl)benzenesulphonamide,
(1-Ethyl-3-methyl-5-phenyl-1,6-dihydropyrazolo(4,3-
é]{1,4]diazepin—8—yl}methylamine,
1—Ethyl-3-isopropyl—s-phenyl-s,7-dihydro-1H—pyrazolo[4,3-

25 e][1,4]diazepin-8-ylidenecyanamide,
3-tert-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-
e] [1,4]1diazepin-B8-ylidenecyanamide,
1-Cyclopentyl-3-methyl-5-phenyl-6,7-dihydro-1H-
pyrazolo(4,3-€] [1,4}diazepin-8-one,

30 1-Cyclopropylmethyl-3-methyl-5-phenyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
1-Cyclobutylmethyl-3-methyl-5-phenyl-6,7-dihydro-1H-

pyrazolo(4,3-e} [1,4)diazepin-B-one,
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Met hyl 3-(1-ethyl-3-nethyl-B-oxo-1, 6,7, 8-tetrahydro-

pyrazol o[ 4, 3-a] [ |, 4] di azepi n-5-yl ) propanoate, 5- = 3 JUL 2004
(4- Chl orophenyl ) - 1-et hyl - 3- net hyl - 6, 7-di hydro-1 H pyrazol o[ 4, 3-e][1,

4] di azepi n-8-one, 5 5-(4- Am nophenyl)-1-ethyl-3-nethyl -6, 7-di hydro-| H
pyrazol o[ 4, 3-e][1, 4]diazepin-8-one,

1- Et hyl - 5- (4-fl uorophenyl)-3-nethyl -6, 7-di hydro-|1 H pyrazolo[4 , 3-e][1,

4] di azepi n-8-one, 5-(3-Bronophenyl)-1-ethyl -3-nethyl-6,7-di hydro-1H 10
pyrazol o[ 4, 3-e][1, 4]diazepin- 8 -one, 3-Mthyl -5-phenyl

-1-propyl -6, 7-di hydro-| H pyrazol o[ 4, 3- e][1, 41diazepin- 8 -one, 1-

(2-Hrdraxyeipyls- me%h%tbl;s/éhe 1pbeﬂ¥dmy@m?m1@wz@r1&alfh pyrazol o[ 4, 3-
e][1l, 4]di azepl n- B- oné - 3-net hyl -5-phenyl
-6, 7-di h)ﬁjﬁévi}ﬁﬁﬁ@&éﬂ'éf@% e] [ 1 4] di azepi n- 8-t hi one,

1- Et hyl 1 oyl R et -pyrpal-o[ 4, 3- e][1,
4] di aﬁep?n?ggpgn:g%@m% d %%Iﬁtgggg%}d"fgf%g{dﬁ é(ﬁiﬁgmet hylay % -di Lydro | H ]2[0

pyr azol o[W-PBra%ﬂOl[‘i 4]'63 é&eﬂdldﬂazsplrb‘r?eoner

1 Ethyd -3 E&PFH‘Q%%B%)5-3('4'1325115/1&&»0?&%9)/&{&&1& spyt azol of 4,
e] [ 1, 4] di azepi n- B-0On

1 Et hyl - @lhsémoyﬁp%ﬁﬁﬁéﬂﬁh%eﬂarﬂﬂ}PG?PF-F‘pﬁlT%I 0[4 3 e] [1, 4]

dlazepln 3+ l-ethyl-5-({4-t fluoromet lphenyl) -
3-tert- ButyPF &ﬁfﬁ 5&ph3én (6 n dro-| I—Eg)yrazol 0[4 3-

e][ 1, 4](hd;ggg;¢r¥ﬁinm;azolo[4 3- e][l 4] iazepin-8-one,

1- Ethyl - - p-dbiydro- gin aﬁzojlm 3zoBd (4,3~ 4] di azepi n-
8 -one, é I’%‘r’%"ﬁetﬁ%‘h b% ma'?hy 7-di h%fozfl—l- 30 pyrazol o] 4,
3-e] [19 ¢ddia&kﬁﬂ¢F§PA§né tthne'

‘3-tert-Bytylpl: @éiwiméy@herwop@ﬂssdvfmd{y«arbbwymaiaﬂoabu33-

ellL 41d|eaz[?pllijnc-ila-zteg1?1ne thicne,
5-tert-Butyl-3-isopropyl-1l-propyl-6,7-dihydro-1H-
pyrazoloi4,3-e] [1,4]diazepin-8-thione,

15 1-Ethyl-3-isopropyl-5-p-tolyl-6,7-dihydro-1H-pyrazolol(4,3-
el [1,4]diazepin-8-thiocne, :
5-tert-Butyl-1-ethy1-3—isbpropyl-6,7-dihydro—1H-
pyrazolo[4,3-e] [1,4]diazepin-8-thione,
{+)3-sec-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-

20 pyrazolo{4,3-e][1,4]diazepin-8-one,
{(+)3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-e} [1,4]diazepin-8-0ne,
(+)3-5ec-Butyl-5-phenyl-1-propyl-4-yl-6,7-dihydro-1H-
pyrazolo([4,3-e] [1,4]diazepin-8-one,

25 {+)3-sec-Butyl-1-propyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4])diazepin-8-one,
3-Cyclohexyl-1-ethyl-5-phenyl-4-yl-6,7-dihydro-1H-

pyrazolo([4,3-e) [1,4])diazepin-8-one,
3-Cyclohexyl-1-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
30 pyrazolo[4,3-e][1,4]diaz¢pin-8-one,
3-Cyclohexyl-5-phenyl-1-propyl-4-yl-6,7-dihydro-1H-
pyrazolo([4,3-e] [1,4])diazepin-8-one,
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181 1- Ethyl -3-isopropyl-5-phenyl-6,7-di hydro-| H- pyrazol o (4, 3- el
[ 1, 41di azepi n-B-thione, 5- (4 -Am nophenyl) - 3 - tert-butyl( i 1 -et'h§IIJU'- 200
6, 7 -dihydro- 1H pyrazol o[ 4, 3-el J1, 41di azepi n-8-one, 5 5-
(4- Am nophenyl ) -i-ethyl-3-isopropyl-6,7-di hydro-1H pyrazol o(4, 3-el
[ 1, 4)di azepi n-8-one, 1-Ethyl-,~- (4-hydroxyphenyl)
- 3-net hyl - 6, 7-di hydro-1H pyrazol o[ 4,3-el [1,41di azepi n-8-one, 5-
(4- Ami nophenyl ) -3-methyl-i-propyl-6, 7-dihydro-1-H 10 pyrazol o[ 4, 3-el
[1, 4] di azepi n-B-one, 3 -Methyl - 5 -phenyl. - 1- (2, 2, 2 - tri f
I gr;)e}]hyl I) - 6,7 hdI hydro - IH pyrazol o[ 4, 3-el [1,41di azepi n-8-one, 5
- Cycl ohe - - - - - | '

. a jy L e 4 81-€, ; 14H pyrazol o [4,3- e
(1, 41di a%&/ﬁ}éﬁeo)gfe, X1 r@l&%ﬁé?ﬂ% ‘ Sr%t Ey-l"qgl l:;:ﬁylri d-zy-yl - 6, [7 J
-5dlt hyflr (é—pyl’hizpym bz.ol-el [4, |B-diegfpind3tHcameepi n- 8- one,

-tert-Butyl -1 - et byl -3¢ ppthyl 54, 5 LAl ety Ay Eraih | of 4, 3-

. £ A hVl s - Acs diazol of 4, 3-el
[1, 41di aze P’ﬁ-%@%’ﬁé?‘eg%uﬁ)yélt- ?} e% I -lg- ph{,anyl - G,Q%-%Jitrhyéir o-| H Lyrazol o[ 4, 3-
F2))(%21[ I1 Ebzd-lgafzfa@i?-ajegmen4]51i1aeepinfﬁrtcyllewI -et hyl - 3-i sopropyl -6, 7-di hydro-1 H

zol o[ 4, 3- I.N-6-0ne, 6 7-di -1H-

|- Et hy?-é-‘i%’&_%?%p At iﬁﬁzgﬁo h?@?’?f‘%i%rﬁr%-m SNTLeT o4, 3-
SI [1, 4I1d|[s2&gpblmﬁagﬁf (25 WifalzeEilyd ~@ei. sopr opyl - 8- oxo-1, 6, 7, 8-t et r ahydr o-
yrazol o[ 4, 3- Lezepin Byl _bﬁ;ggr_liqt 117 -3inddnt1B-met hoxyphenyl
-i-ethyl -33'-91'53‘5‘?0’8’3}1 - g’?f?.oﬁ’y&?}‘é I %—I— pyr azo?o[ﬁ'zei,—IB- él)([ f%&ldi azepi %pB o%e?

?it L_l-lart-ﬁtrhyblaié.saopﬂ dpy4 Fdiageppnt 8 E-di hydro-1H 30 pyrazol of 4, 3-el
: i a

-1 Sopr opyrF LR mes by iYL ooy 6 T T S o 4, 5

10 pyrazolo(4,3-e]l(1,4)diazepin-8-one,
1-Ethy1—8:oxo-5-pheny1-1,6,7,B;tetrahydropyrazolo[4,3—

e] [1,4]ldiazepin-3-carboxylic acid ethyl ester,
5-tert-Butyl-1l-ethyl-3-isopropyl-6,7-dihydro-1H-
pyra;olo{%,B-e]il,4]diazepin-a-ylidenecyanamide,

15 1-Ethyl-3-isopropyl-s-p-tolyl—s,7-dihydro-1H-pyrazolo[4,3—
e)] [1,4}diazepin-8-ylidenecyanamide,
1-Ethy1-3-isopropyl-5-(4—methoxy§henyl)-6.7-dihydro-lH~
pyrazolo[4,3-e][1,4]diazepin-8-one,
1-Ethy1—5-(4-methoxyphenyl}-3-methyl-6,7-dihydro-lH¥

20 pyrazolo{4.3—e][1,4]diazepin—8-thione,
1—Ethyl—5-I4-methaxyphenyl)—3-methyl-6,T-dihydro-lH-
pyrazolo[4,3-e][1,4}diazepin-8-ylidenecyanamide,
3-Isopropyl-5—{4—methoxyphenyl}—l-propyl—s,7-dihydro-1H-
pyrazolo{4,3e] [1,4]diazepin-8-one,

25 3-tert-Butyl-l-ethyl-5-{4-methoxyphenyl)-6,7 -dihydro-1H-
pyrazolo[4,3—e][1,4]diazepin—8—one,
3-tert-Butyl-5-(d-methoxyphenyl)-l—propyl-s,7—dihydro—1H-
pyrazolof4,3-e] [1,4]diazepin-8-one,
1-Ethy1-5-(4—hydroxyphenyl}-3-methy1-6,7-dihydro-lH—

3g pyrazolo[4,3-e][1,4]diazepin-s-ylidenecyanamide,
{+)3-sec-Butyl-1-ethyl-5- (4-methoxyphenyl)-6,7-dihydro-1H-

pyrazolo[4,3-e] [1,4]diazepin-8-one,
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e] [1,4]diazepin-8-one, 182 4-(3-1sopropyl-8-oxo-I|-propyl-1,6,7,8-

"tetrahydropyrazcl o[ 4, 3-el [1, 4]diazepin-5-yl)benzonitrile, 5- 5 JUL 2004
(2, 4- D et hoxyphenyl) -3-isopropyl-I-propyl -6, 7-di hydr o-

| ff-pyrazol o(4,3-€e][l,.4]diazepin-B-one, 5 3, 5-Di - tert-butyl -1 -ethyl -
6, 7-dihydro- |H pyrazolo [4,3- e][1,41di azepin-8-one, 3- tert-Butyl- 1-
ethyl -5-p-tolyl-6,7-d ~riydro-1H pyrazolo [4,3 - e](1, 4]di azepi n-8-one,
4-(3-tert-Butyl-I-ethyl-S-oxo-1,6,7,8-tetrahydro- io pyrazol o[ 4, 3- €]

(1, 4] di azepi n-5-yl ) benzonitrile, 3 - text-Butyl- 5 - (2,4 -dinethoxyphenyl)
-1 -ethyl - 6, 7 -dihydro- 1H pyrazol o[ 4, 3-el[1, 4] di azepi n- 8-o0ne,

3 5 Di - t eXjf-Jeltt-ple 1 5 -O@y-mebhaxybHendt p- 1 tprppyaze) Didihgdro-1H-

, 4] dI azepi n- S- one 3-tert-Butyl.-I-propyl-5-p-tolyl-6,7-dihydro-I| H
pyr azol o{’ﬂra}"é"[qf EIL Ez'é‘g A3 geERE 8- ofte;

4- (3-teri-Huil -38m@myi ~prepy| s Iy BmérRokgitealyor o; 7 pdidryaizol 044! 3- el
(1,4.]diazepi n-5-yl )benzom trile, 3-tert-Butyl-S- (2,4~di nmet hoxyphenyl)
- 1 pr opyPY®ERzPl@ ﬁy?,lr%] blo 41di3%eRib18 PR3- e] [ 1, 4] di azepi n- 8-one, 3 -Butyl -

-etgy Eéﬁfﬁaﬁe@YLhydfbxfﬁheﬂ#i%uﬂlmelhyi$%[I%ﬁ&ﬁ@dfb{k&{B-
ej[1, 41di azepi n-8-t

hi
| - Et hyl - BYy¥azahd 453p?3r Pd“@]d;}F‘zBPl?’ §RY8r o- | R- pyr azol ol 4, 3-
el[1,41. diL g@gyy-@-$zo égiphen 1) -3-methyl-6,7-dihydro-1H-
| - Et hyl - 3-met'hyl -5-p Hﬁdr I-% 7-di hydr o- IFprrazoIo[4 3-
e][1, 41dPH§%ﬁﬁ¥?[8J8h§][¥ ﬁ@ ?FEEPQﬁﬁfﬁ§F 5- phenyl - 1, 6- di hydr opyr azol o[ 4, 3-
e][1, 4]dh&@@ﬂy1138m¥£§ifugﬂm219 4-trimethoxyphenyl) -6, 7-dihydro-1H-

N-[ 4- (I - Et hyl™- 3- net h 6, 7,8-tetrahydro 30 pyrazolo [4, 3 - el [1
4 ] cﬂQazE§¥?ﬁ°¥?[ﬂyP) %%dlazepln -one,

1-Ethyl-3,5-diphenyl-6, 7-dihydro-1H-pyrazclo[4,3-

el [1,41diazepin-8-one,
1-Ethyi-5-(4-hydroxypheny1)-3-isopropyl—6,T-dihydro-lH—
pyrazoloi4,3-ej [1,4]jdiazepin-B-one,

15 5~(4-Hydroxypheny1)-3—isopropyl-l~propyl—6,7-dihydro—1H-
pyrazolo(4,3-e] [1,4]diazepin-8-one,
3-tert-Buty1—1-ethyl-5-(4—hydroxypheny1)-6,7-dihydro-lH—
pyrazolo[4,3-e] [1,4]}diazepin-8-one,

5- (2, 6-Dimethoxyphenyl) -1-ethyl-3-methyl-6,7-dihydro-1H-

20 pyrazolo(4,3-e](l,4]diazepin-8-one,
3-Ethoxymethyl-1-ethyl-5-phenyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one.

8. Compound according to Claims 1 to 6, chosen from the
25 group consisting of:

l-Ethyl-S—(4-methoxypheny1)-3-methyl—6,7-dihydro-1H-

pyrazolo[4,3-e]{1,4]diazepin-8-one;
5- (4-Bromophenyl) -1-ethyl-3-methyl-6,7-dihydro-1H-
pyrazolo{4,3-e][1,4]diazepin-8-one, |

30 l-Ethyl-3-methyl-s-naphth—z—yl-s,7-dihydro—1H-pyrazolo[4,3-
e]{1,4]diazepin-8-one,
5-(3~Chlorothien-2—y1)-1-ethyl—3-methy1-6,7-dihydro-1H—
pyrazolo[4,3-e] [1,4]diazepin-8-one,
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(phenyl sul phonyl ) benzenesul phonam de, -5 UL 2004
| - Et hyl - 3-i sopropyl - 5- phenyl -6, 7-di hydr o- | H pyrazol of 4, 3-

e][ 1, 4] di azepi n-a-yl i denecyanam de, 183 3-tert-Butyl -1-ethyl -5-phenyl

-6, 7-di hydro- 1H pyrazol o[ 4, 3- e][ 1, 4] di azepi n- 8-yl i denecyanani de,

i - Cycl opropyl met hyl - 3- met hyl . - 5- phenyl -6, 7-di hydro-1 H pyrazolo [4, 3-e]

(1, 4] diazepin-B-one, 5

1- Al lyl - 3- et hyl - 5- phenyl -6, 7-, di hydro-| H pyrazolo[4,3- e] [1, 4

] di azepi n-8-one, 1-Ethyl-3-nethyl-,-(4-trifluoronethyl phenyl)-6, 7- dlhydro-
1H pyrazolo [4 , 3-e] [1, 4] dlazepln B- one,

1- Et hyl - Rk fgpr opyl - 5- :(4‘1%!:15}11@ eehiy! Pphepyh) 6 67 73-1;chahydro- '
di hydr o-| H pyrazol o[ 4, 3 k$1 4] di azepi n- B- one,

3-tert- B@WIEZPl‘éE%ﬂ‘-GQ-[(-4 Wpab?ofrréilﬁwaﬂwt)% 7-

di hydr o- B w&&z&%&ﬂ%&wli%tﬁ&mWhWBsOﬂfalhydro 1H- _
3- Isopropyl-l-propy -5-p-tolyl-6, 7-di hydro-| H pyrazol o[ 4, 3- el rlldiw2p 15
3, 5-Di -t@&Z‘azbm[ﬁl,al—e}ﬁloﬁ;lha&plndﬁhwﬁ:o | H pyrazol of 4, 3-

1,4]d hi B
oL b oy o MRIRRRAAYRT 2 gAY e 2 e ibro-yey
4] di azepighr@=61b@NEG-e][1, 4]diazepin-B-one,
1- Et hyl - 3-i sopropyl -5-p-tolyl -6, 7-di h dro-1 H yrazol o[ 4, 3- 20 e]
[ 1, 4] di adefthys: hi%ﬁé“OSQﬁwlhu?We%Yét Ayt = C@“Wé&iﬁrb -6, 7-di hydro- | H

pyrazol o 1 B-Lkd one, () 3-sec- Butyl -1- et hyl
-5- phenyF&% % dgm 3 eHﬂLﬁhgéﬁggglo [4, 3- e] 1, 4] diazepin-8-one, 25

() 3-sec- Buﬂ?FBerQnﬂﬁﬂylS py¢ﬂh¥l43ymeWth-ép RYqHQ-lﬁyrazolo [4, 3-e] [1,
4] di azepi n- 8- S But enyl -I|-propyl-4-yl-6, 7-di hydro-1H
pyr azbi o[era§°gﬁr’]ﬁ(i %ﬁﬁi@%&azeﬁy onogg
3-Methyl-5-phenyl-1-propyl-6,7-dihydro-1H-pyrazolof4, 3-
e)[1,4)diazepin-8-one,
1-({2-Hydro

vethyl)-3-

2y’
pyrazolof[4,3-e][1,4]diazepin-8-one,

15 1-Ethyl-3-methyl-5-phenyl-6,7-dihydro-1iH-pyrazolo[4,3-
e][1,4]diazepin-8-thione, .
1-Ethyl-5- (3-methoxyphenyl)} -3-methyl-6,7-dihydro-1H-
pyrazolo[4,3-e]{l,4]diazepin-8-one,
§- (2-Aminophenyl) -1-ethyl-3-methyl-6,7-dihydro-1H-

20 pyrazolo[4,3-e]{l,4]diazepin-8-one,
1-Ethyl-5- (2-methoxyphenyl) -3-methy1-6 ,7-dihydro-1H-
pyrazolo[4,3-e][l,4]diazepin-8-one,
1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro-1H-pyrazolo{4,3-
e] [1,4]diazepin-8-cne,

' 25 3-tert-Butyl-l-ethyl-S-phenyl-6,7-dihydro-1H-pyrazolo(4,3-
el [1,4]diazepin-B8-one,
1-Ethyl-3-methyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo[4,3-
e){i,4]diazepin-8-one,

5- (3-Aminophenyl) -1-ethyl-3-methyl-&,7-dihydro-14-

30 pyrazolo{4,3-e][l,4]diazepin-8-one,
3-tert-Butyl-l-ethyl-S-phenyl-6,7-dihydro-1K-pyrazoelo(4,3-
e] {1,4]1diazepin-8-thione,
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()3-sec-Butyl -1-propyl-5-pyrid-4-yl-6,7-di hydro | H 30 pyrazol of 4, 305e

[ 1, 4] di azepi n-8-one, 3- Cycl ohexyl -' 1-ethyl -5-phenyl -4-yl -6, 7-di hydr 1“”#2“0"
pyrazolo [4, 3-e] [1, 4 ]diazepin-B-one, 184

3- Cycl ohexyl - | -et hyl -5-pyrid-4-yl -6, 7-di hydro-| K- pyrazolo (4, 3 - el (1,

41 di azepi n-8 -one, 3 -Cycl ohexyl -5-phenyl - I-prOpyl -4 -yl- 6,

7-di hydro-1H pyrazolo[4, 3-el [1, 4]diazepin-8-one, 5

3- Cycl ohexyl -1 -propyl -5-pyrid-4-yl -6, 7-di hydro-1 H pyrazol o[ 4, 3- el

(1, 4] di azepi n-8-one, 3 -Cycl ohexylnmethyl -1 -ethyl -5 -pyrid- 4 -yl - 6, 7
-di hydro- 1H pyrazol o[ 4, 3-el [1, 41di azepi n- 8-one, )
OO RS ATLIY < RREPY s IsrRhPPYe Ralnfly Yifphiaddop azol ol 4, 3- e
3-oycl ohamb.mldn;dzaplpﬁepyh}cﬁwpyrl d-4-yl -6, 7-di hydro-1 H pyrazol of 4, 3- el

[1, 4] di aze e t.h rhenyl. - 6, 7
- di hydro- Hﬁ-A‘B’yrfofz enl’fl) 4%& éé{H}P %ltlz'ﬁi F?%@Zﬁf‘g -one, " o'l |
15 | - Et hygyrgzoXketsH,- mmnyl‘i]]d:&zépsmae{qnahydr opyrazol of 403 el

(1, 41d|aze i, n- 3- car,box th

5-tert2Bn 3fl pRE9RIe >s§pratg'ﬁ'ylg %’p&gﬁgdro Iilhb'dfgzol o(4, 3-el

(1, 4] di a@mae&wamemye}ﬂﬂwedm g-onBt hyl - 3 - isopropyl -5 -p-tolyl -6,
7-di hydro I raz d iR=38= V1 i, denecyanam de, |

-Eth |- h‘?g @4 9’1 i °@’phe(“42¥9} (j)t éhhgeﬁ";%)’ﬂ-}dg" “"- di hydro- 1H

pyrazol o[pf}rxazalo[ﬂ%hdl[azebdmﬁpmea che,Ethyl - 5 - (4 -nethoxyphenyl) -3

-met hyl . di Ny dno 5. 41ldpazepi n-S-thione, 25
| -Ethyl - (?4Am“ﬁ#oxy hgnilﬁ}g@ ?ﬁpg 5 dﬁn A’]dg 1H pyrazol o(4, 3-e€l

[1, 4] dd azmzp-lalaeBew ideidtyahdisadpin-8-one,
' 3-Methy1-5-pheny1-1-(2,2,2-trifluoroethyl)-6,7-dihydro-1H-

L-L

pyrazolo[4,3-e]l [1,4]diazepin-8-one,
5-Cyclohexyl-l-ethyl-3-methyl-6,7-dihydro-1H-pyrazolol(4,3-
ejil,4idiazepin-8-cne,

15 1-Ethyl-3—methyl-s-pyrid-4-yl-6,7-dihydro-1H-pyrazolo[4,3-
e] [1,4]diazepin-~-8-one,
5-tert-Butyl-l-ethyl-3-methyl-4,5,6,7-tetrahydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-cone, .
3-Buty1-1-ethyl-5-phenyl—6,7—dihydro—lH-pyrazolo[4,3—

20 e][1,4]ldiazepin-8-one,
5-tert-Butyl-l-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolol4,3-e] [1,4]1diazepin-8-one,
1*Ethyl—3—isopropyl—s—p-tolyl-s,7ﬁdihydro-1H—pyrazolo{4,3—
e} [1,4)diazepin-8-one,

25 4-(1-Ethyl-3-isopropyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[4,3-e][1,4]diazepin-s-yl)benzonitrile,
5-{2,4-Dimethoxyphenyl) -1-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
5-tert-Butyl-3-isopropyl-1-propyl-6,7- dlhydro 1H-

30 pyrazolo(4,3-e]l[1,4)diazepin-8-one,
3-Isopropyl-l~propyl—5-p—toly1-6,7—dihydro-lH-pyrazolo[4,3-

e] [1,4)diazepin-8-one,
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3 - Isopropyl. - 5 - (4 -nethoxyphenyl) - | -propyl - 6, 7 - di hydro ﬁ-&-
pyrazolo (4, 3 - el (1, 4) diazepin-B-one, 3 - tert- Butyl. - 1 r?y LZU@‘
- (4 -nmethoxyphenyl) - 6, 7 - dihydro - 1H 30 pyrazol o[ 4, 3-e€l

[ 1, 4] di azepi n-B-one, 3-tert-Butyl-5- (4-nethoxyphenyl)

-1-, Propyl -6, 7-di hydro- 1H pyrazol o[ 4, 3-el [1,41di azepi n-8-one, 185

| - Et hyl - 5- (4- hydr oxyphenyl ) - 3- net hyl - 6, 7- di hydro- | H

pyrazol o[ 4, 3-el [ 1, 4] di azepi n- 8-yl i denecyanam de,

()3-sec-Butyl -i-ethyl-S (4-nmethoxyphenyl)-6, 7-di hydro-I H

pyrazol o[ 4, 3-el [ 1, 4] di azepi n-B-one, 5

() 3-sec- aj-tgal 1 5opdepEt-Boxyphenytdpyl-pr 6pyls-6, 7- di hydro- | H

pyrazolo4 I di azepi n: B-one, , .. :

eyl - SRy Pr AR 16T |t RS PR P X R aF B e

pyr azol o[st @, @) bimdd Hbgphphpi B-Di&opropyl -1-propyl-6, 7-dihydro-

| - Et hyl -5 3hydrox heni%3methl-67d|hydrolHlD

pyr azol o[ -BYEPEY, ‘21{ iasepi

| - Et hyg - 55 @DHY@EE%M@DV&)E%)HHQ}W dbhydrti-hydpprdddlo (4, 3-
pyrazol 0[4 i azepi n-8-one, 1 -Ethyl -3,
5- di pheny§k- [é ? 1"1"1?%9’61 “PR®B$razol o (4, 3- ej (1, 41di azepi n-8-one, 15

| - Et hyl - 53-(&191*&)‘9&@9(3’-&?1%!&&511 8- pUyapy| 7 GiAydirbyH-@yirdzolo (4, 3-
pyrazol o[ 4, 3 %1 44d| azepi n- 8- one,

5- (-4- Hydr‘ﬂx pﬁé YRR EOBF‘SpyI -1 -propyl -6, 7-di hydro- | H
pyrazol o[£, 3~elklt- mtq,}laaeatny&mmco 1,6,7,8-tetrahydro-

g S T e Ly o 1 20
3- Et hoxynetdute~buefing - (§~ph&ﬂwétKhX&pdEhwail—bthyl 6,7-dihydro-
Dot oL Sk b Al S b s SoBoUNd acc 1ding to Gaim I to
5- phenyl 36-Di- tdrbymhuyl i Rp pywyalz-H , Gfd;hfﬂso 1H- pyrazolo[4,3-
' ej {i,4]diazepin-8-one,

15 3-tert-Butyl-i-propyl-5-p-tolyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
4-(3-tert-Butyl-8-oxo-1-propyl-1,6,7,8-tetrahydro-
pyrazolo[4,3-e] [(1,4)diazepin-5-yl)benzonitrile,
3-tert-Butyl-5-(2, 4-dimethoxyphenyl) -1-propyl-6,7-dihydro-

20 1H-pyrazolo[4,3-e][1,4]diazepin-8-one,
3-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-

e] {1,4)diazepin-8-thione,
1-Ethyl-3-methyl-5-pyrid-3-yl-6,7-dihydro-1H-pyrazolo(4,3-
e] [1,4])diazepin-8-one, _

25 1-Ethyl-3-methyl-S-pyrid-2-yl-6,7-dihydro-1H-pyrazolo(4,3-
e}l [1,4]diazepin-8-one, '
1-Ethyl-3-methyl-5-phenyl-1,6-dihydropyrazolo[4,3-

e] [1,4}diazepin-8-ylcyanamide,
N-[4-{1-Ethyl-3-methyl-8-oxo-1,6,7,8-tetrahydro-

30 pyrazolol4,3-e][1,4]diazepin-5-yl)phenyl] -
(phenylsulphonyl)benzenesulphonamide,
1-Ethy1—3—isopropyl-s-pheny;—s,7—dihydro~lH-pyrazolc[4,3-

el [1,4]1diazepin-8-ylidenecyanamide,



e][1, 4)diazepin- 8 -thione,

| - Et hyl - 5- (2- et hoxyphenyl ) - 3-net hyl -6, 7-di hydro-1H pyrazolo[4, 3 5'é#PE?ML
4] di azepi n-8-one, 30

| - Et hyl - 3-i sopropyl - 5- phenyl -6, 7-di hydro-1 H pyrazol of 4, 3-

el (1, 41di azepi n- B- one,
3-tert-Butyl-i-ethyl-5-phenyl -6, 7-di hydro-1H pyrazol o(4, 3-

el [ 1, 41di azepi n-S-one, 186 '
3-tert-Butyl-1-ethyl-5-phenyl -6, 7-di hydro-i H pyrazol of 4, 3-

e) (1, 4] di azepi n- 8-t hi one,

i - Et hyl - 3= £ 8PPIBURWIL-2~ @bﬁmus- Bhéngll 18y, draihytpyiaz pyo(2b18-(46P -

[ 1, 4] di azepi n-8-thione, 5 5- (4-Anm nqphenyl) -3-tent- butyI-I-ethyI
7-di hyerJ |EH4W@é£@larﬁ Blléﬁe FEYMaN 4Sepi n- 8- one, 5- (4-A

nophenyl y c‘;%r 12 ORY DPYmebhyt i -B1enoi b 617 -dihydro-1H-
pyrazolo[4 ]

di_azepi n- 8- one,
i - Et hyl - Bytﬁz %%yﬁ%éhyf}dl§zﬁ€%%ﬁ “98e7-di hydro-1H 10 pyrazolo [4, 3-e€]
[1, 4] diazep}-Bnfi®y1 -5-phenyl-6, 7-dihydro-1H-pyrazolo[4,3-
5- Cycl ohexyl -7 - et hyl - % -6, 7-di hydro- 1H pyrazol o(4, 3- el [1, 4]
dlazeplnE%iéwﬁQd¥BqSﬂ$FI33°%%ﬂhyl 5-pyrid-4-yl -6, 7-di hydro- | H pyrazol 014, 3-

e] [i, 4}. Qtﬁffﬁﬁihé% ea-aiitrlfluoromethylphenyl) -6,7-dihydro- -
5-tert-Butyl et hyl -3-nethyl -4, 5, 6, 7-t et rahydr o- | H pyrazolo [4, 3-e] [1,
4 1di azeéﬁnPﬂc%ﬁﬁlof‘b%ﬁi 141 i RSB 85RBRY| - 6, 7- di hydr o- IH-pyrazoI o[ 4, 3-

el [1 4] - Etlzﬁpsfa&p%s y15s1@rtrBelydromeehfi)phedyil s0@rpY! - 6, 7- di hydro- 1 H
20 pyrazol o 3-el[1, 4] di azepi n- ? ‘g
1- Ethmdshv@wwwr@zsl%m o 5 HitparBir e R Fazol0 4,3- ] -
[ 1, 4] di azepipe Bawia - 1d=thy EtﬁMh=Brifmuar&nyhhﬁ&phemle66TWa tetrahydro-
pyrazolo(4 3-e] (1, 4]d|aze I n-5- ¥ lbsﬂ%onltrllg

dihydro-1H-pyrazolo(4,3-€] [ iazepin-g-one,

3-Isopropyl-l-propyl-5-p-tolyl-6,7- dlhydro-lH pyrazolo[4 3-

el {1,4)diazepin-g-thicne,

15 3,5-Di-tert-butyl-l-propyl- 6,7-dihydro-1H¥pyrazolo[4,3—
e][i,4]diazepin-e-thione, ‘
5-tert-Butyl-B-isoPropyl-l-propyl-s,?-dih?dro-lH-
pyrazolo(4,3-e] [1,4]diazepin-8-thicne,
1-Ethyl-3-isopropyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo(4,3-

20 e][1,4)}diazepin-8-thione,
5-tert-Butyl-l-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolo[4,3-e][1,41diazepin-8-thione,
{z}3-sec-ButYl—l-ethyl-s—phenyl-ﬁ,7-dihydro-1H—
pyrazolo(4,3-e] [1,4]diazepin-B-one,

25 (3)3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4])diazepin-8-one,
(+)3-sec-Butyl-5-phenyl-1-propyl-4-yl-6,7-dihydro-1H-
pyrazolol4,3-e] (1,4]diazepin-8-one,
(+)3-sec-Butyl-1i-propyl-5-pyrid-4-yl-6,7-dihydro-1H-

30 pyrazolo{4,3-e][1,4]diazepin-8-one,
3-Cyclchexyl-1-ethyl-5-phenyl-4-yl-6,7-dihydro-1H-

pyrazolo[4,3-e] [1,4]diazepin-B-one,
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25 5-(2, 4- D met hoxyphenyl ) -1-et hyl - 3-i sopropyl -6, 7-di hydro-1H pyrazolo [4 ,
3-e] [1, 4) diazepin-8-one, - 5 JUL 200k
5-tert-Butyl -3-isopropyl -|-propyl -6, 7-di hydro- 1 H

pyrazol o[ 4, 3-e] [ 1, 4] di azepi n- 8- one,

3-1sopropyl -1 -propyl -5-p-tolyl-6,7-di hydro-1 H pyrazol o[ 4,3- 30 e] (1,411
di azepi n-B-one, 4-(3-1sopropyl -8-oxo-I-propyl-I,6,7,8-

t et rahydropyrazol o[ 4, 3-€] [ 1, 4] di azepi n-5-yl )benzonitrile, 187

5- (2, 4- Di met hoxyphenyl ) - 3-isopropyl -1 - propyl - 6, 7-di hydr o-

1H pyrazol o[ 4, 3-el [ |, 4] di azepi n- 8- one,

3,5-Di -t@’tybﬁlblyéxﬂ--al-@thyﬁ g-giitivide oyl H6, oy Barpdod 4, 1B3-

el (1, 41di aze g{l ?

3-tert - BRYPRZP2R ‘hﬁ ‘?—:} [[} fofiRzepin- ﬁlﬂ%ro | H pyr azol o[ 4, 3- e)

[1, 41di aée@yai&m 54-p(h3nyeti - gDyl - 4 -y -8y b= 81 9ydral- 1617, 3-

t et rahydr opyrazol o( 4, 3-el %14 di.azepi n-5-yl)benzonitrile,

3- But yl - IPYSRREC 54 e\l 6 RIG7 B-PHepyrazol o[ 4, 3- 10

e)[1, ‘H(mjit?ElBhékﬁﬂuﬁﬂy%opyl 5-pyrid-4-yl-6,7-dihydro-1H-

| - Et hyl - 3- et hi; henyl 6- di hydrogg/razol o(4, 3-

el[ 1, 41d|i>c¥zféﬁP e a!r’rafH deazepin-8

| - Ethyl - pb@@ﬂ}n&cmmnﬂe@aﬁ -8i- Byl D-4l-Ih Py | Bzl 1ot o~ BH-
e)[ 1, 4] d| azep| n ? yl i denecyanam de, 15
3tert- BRYFRZPLR ~5.[Inéhy fa%ep?‘ndph?/"b?'o | H pyr azol o[ 4, 3-

e][1, 4] d'ﬁ@?@lﬁh&xﬁﬂmmcyaﬁﬁéﬂﬁel -propyl-6,7-dihydro-1H-
| -Eth |soBrogX pto¥ -dih dralR—pyrazoIo[4 3-
e][1, dlpé'féﬁ He 't3n"ﬂ }%ze?é' &-BUt8A - i - et hyl - 5- phenyl - 6, . 7-di hydra- | H
20 pyraZQ'-QE(élBh@kyl[tﬂet‘hhfdl-azﬁfbp’le‘sep@;lc()4 -91-6 SPaiyayb-14- - ethyl -5
- pyrid- 439/ q@y 8 razolo[43e| (1, 41di azepi n- a- one,
()3-sec F{i‘fz"?‘c‘})‘f‘oapﬁ i/ fﬂz‘??l;?l 6°“ie’d| hydr o- | K-
3-Cyclohexylmethyl-1-ethyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo{4,3-e] [1,4]diazepin-58-one,
15 1-Ethyl-8-oxo-5-phenyl-1,6,7,8-tetrahydropyrazolo(4,3-
e] [1,4]diazepin-3-carboxylic acid ethyl ester,
5-tert-Butyl-l-ethyl-3-iscpropyl-6,7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-ylidenecyanamide,
1-Ethyl-3-isopropyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo(4,3-
20 e]{1,4)ldiazepin-8-ylidenecyanamide,
1-Ethyl-3-isopropyl-5- {4-methoxyphenyl) -6, 7T-dihydro-1H-
pyrazolo(4,3-€] [1,4]diazepin-8-one,
1-Ethyl-5- (4-methoxyphenyl) -3-methyl-6,7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-thione,
25 1-Ethyl-5-{4-methoxyphenyl)-3-methyl-6,7-dihydro-1H-

pyrazolo(4,3-e] [1,4]diazepin-8-ylidenecyanamide,

3-Isopropyl-5- (4-methoxyphenyl) -1-propyl-6,7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-cne,
3-tert-Butyl-l-ethyl-5- (4-methoxyphenyl) -6, 7-dihydro-1H-

30 pyrazolol4,3-e] [1,4)diazepin-8-one, .
3-tert-Butyl-5- (4-methoxyphenyl) -1-propyl -6, 7-dihydro-1H-
pyrazolo(4,3-¢€] [1,4]diazepin-8-one,
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pyrazol o[ 4, 3-el [1, 41di azepi n-B-one, 25 -5 2
3- Cycl ohexyl - | -et hyl -5-pyri d-4-yl -6, 7-di hydro-1H pyrazolo [4, 3 - el HHE 4
41 di azepin- 8 -one, 3-Cyclohexyl-I-propyl-5-pyrid-4-yl-6,7-di hydro-1H
pyrazol o[ 4, 3-el [ 1, 4) di azepi n- 8- one,

3- Cycl ohexyl net hyl -1 - et hyl - 5-pyri d-4-yl -6, 1-di hydro-IH 30 pyrazolo[4 3-el
[1,4)diazepin-B-one, 5-te.rt-Butyl-I|-ethyl-3-isopropyl-6,7-di hydro-I|K-
pyrazol o[ 4, 3-el fl, 4] di azepi n-a-yl i denecyanam de, 188

i - Et hyl - 3-i sopropyl -5-p-tolyl-G 7-di hydro-1H pyrazol O (4,3-

e] (1, 4] di azepi n- 8-yl i denecyanam de, |-Ethyl-3-isopropyl -

o e Ao i S R S i s acpin-3-om,

pyr azol o[p¥razeip 14 A-dil d2ep] difzephindendd@ananyai@mids. | sopr opyl -

(4- met hox(gag?gs%{:)f %]Jy&r)rlogyﬂ%ﬁ_g {qi_mgggo?c?é?éng) -6,7-dihydro-1H

pyrazol of azepi one, yl'- S (4- net hoxyphenyl )
- 1- pr opylpy&azode hg/,cBr-&'L]I[H 1Ddipeegiot ®fone3-el [ 1, 4] di azepi n-B-one, |-Ethyl -

(4- hyd oX ) | -dihydro-1H-
pyrazo o[%ﬁg fgf B'ﬁ%&l az %l?\englo?%g r%lgylaltlr_l‘%mp 6 Z » s?ecmBut yl-i-ethyl -
(4~nmet hoxyptaenyb )4 -6-€7-1di hidirazepii - Hyorezol oi 4, 3 el [1, 4! di azepl n- B- one, 15

R L L

-met hyl -py6az@le [4li3nadrd. 4]4Hzepyna&0¢r@[4 3- eI | I, 4] di azepi n- B- one,
| -Ethyl-5_ E%% FY§ %%?BX*%h@l@% h&(éth%zsd#f&’l%erél‘b?ﬂ
pyr azol o[4, 4 Q‘f Iraz
| - Et hyb- FnBadiophbhyd -4 (1~ él]%ﬁhe@lnhﬂpVWazol o[4,3- el ( 1, 41 diazepin- 8
- One, 1-Ethyl-5- (2-hydroxyphenyl) -3-methyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
1-Ethyl-3,5-diphenyl-6, 7-dihydro-1H-pyrazolo(4,3-
ej (i,4]diazepin-8-one,
15 1-Ethyl-S5-(4-hydroxyphenyl)-3-isopropyl-6,7-dihydro-1H-
pyrazolol(4,3-¢e] [1,4]diazepin-8-one,
5- (4 -Hydroxyphenyl) -3-isopropyl-1l-propyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
3-tert-Butyl-1l-ethyl-S-{4-hydroxyphenyl}-6,7-dihydro-1H-
20 pyrézolo[4,3—e][1,4]diazepin-8—one,
3-Ethoxymethyl-1l-ethyl-5-phenyl-6,7-dihydro-1H-
pyrazole[4,3-e] [1,4]diazepin-8-cne.

9. Compound according to Claims 1 to 6, chosen from
25 ~the group consisting of:
1-Ethyl-3-methyl-5S-phenyl-6,7-dihydro-1H-pyrazolo[4,3-
e][i,4]diazepin-8-thione,
1-Ethyl-5- (2-methoxyphenyl) -3-methyl-6é,7-dihydro-1H-
pyrazblo[4,3-eHl,4]diazepin-8-one,
30 1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-
el (1,4)diazepin-8-one,
i-tert-Butyl-l-ethyl-S-phenyl-6,7-dihydro-1H-pyrazolo(4,3-

e] [1,4]diazepin-8-one,
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i -Ethyl - 5 - (4 - hydroxyphenyl) - 3 - i sopropyl - 6, 7 -dihydro -_IH
pyrazol o(4, 3-el (1, 4] di azepi n-8-one, 25 5 - (4 - Hydroxyphenyl) - 3 =3 Ui
ropyl - 1 - pr opyl - 6, 7 - di hydro - 114 pyralLzol o[ 4, 3-e€l

[IL, 4)di azepi n-8-one, 3-tert-Butyl-I-ethyl-5- (4-hydroxyphenyl)

-6, 7-di hydro-1 H pyrazc~l o[ 4, 3-e] [ 1, 4] di azepi n- 8- one,

~3- Et hoxyTnet hyl -1 - et hyl - 5- phenyl - 6, 7-di hydro-1 H 30

pyrazol o[ 4, 3-el [ 1, 4] di azepi n- B-one. 1G Conpound according to Clainms | to 6,
chosen from the group consisting of: 189 1-Ethyl -3-nethyl

- 5- phenyl - 6, 7- di hydr o- 1H pyrazol o[ 4, 3- e][1, 4]diazepin-8 -thione,

1-Et hyl - 357 SQRLBEYYT O @@ﬁpyls Snéngh by o QrilripaR¥ L BiZ.9)yek4080 4, 3-

e][ 1, 4] di azepi n- 8- one,
3-t ent - Butlylil- Iﬂlémﬁﬁplﬁbﬁhéhwn% 7- di hydro- 1 H pyrazol o[ 4, 3- €]

[ 1, 4] di azeRif5 8- 9f¥% 1-5-phenyl-6,7-dihydro-1H- razolo[4 3-
3-tert-Butyl- Y et hyl - OPrO Keny P en_}/ di hydroyl I—I—pyrapgol o[ 4, 3- €]

[1 4]d|azédﬂn5$d%¢ﬁqnﬂg 8 thicne,

- Bt hy% 3L %oaawghe%y@heﬂykex@ LudiDvera- pys azelyelk4. 85- 10
](1 4 dlazepln B-t

5- (4- Ami rmp‘Héﬁ}P}‘l 31'teér{t1 pldiazepiat ByPnss, 7- di hydro- |1 H pyrazol o[ 4, 3- €]

(1, 4]di azg ql npﬁ &%en}é (g &1 Q@bﬁga/@)oplﬁershylaﬁqyd%pmpyI 6, 7- di hydro-1 H
pyrazolo [4 |aze i n- B-one

3- Butyl -IPY@PH?F»O -p"mﬁNFl Gldilﬂﬁe@}!irﬂ)@%rpyr azolo[4,3- el [1, 4]

di azepi nﬁﬁﬁgl -5: @@rﬂydﬁumhény% byl rekHy30R, 9Pyl mBarb-dishydr o- 1H pyrazol o
[4, 3-¢€] 1 di azepi n-8-0

1- Et hid - mrgép @b%/Al'?]ﬂltélﬁ}ﬂlazGP?nd?Wo | H pyrazol o[ 4,3- 20 e] [1, 4]
di azepi n-3t9BEohdx1l1ELRN 1 3 @Ry PPY) 7 Bri®Yard - fr-bySazolo (4, 3-
e] [1,4)diazepin-8-one,
1-Ethyl-3-methyl-S-pyrid-4-yl-6,7-dihydro-1H-pyrazolo (4,3~
e] {1,4]diazepin-5-one,

15 5-tert-Butyl-l-ethyl-3-methyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
3-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazoloi4,3-
el [1,4]diazepin-8-one,
S-tert-Butyl-l-ethyl-3-isopropyl-6,7-dihydro-1H-

20 pyrazolel4,3-e](l,4]diazepin-8-cone,
1-Ethvl-3-isopropyl-5-p-tolyl-6,7-dihydro-1H-pyrazoloi4,3-
e] [1,4]diazepin-8-one,
4-(1-Bthyl-3-isopropyl-8-oxc-1,6,7,8-tetrahydro-
pyrazolo{4,3-e] [1,4]diazepin-5-yl)benzonitrile,

25 5-{(2,4-Dimethoxyphenyl)-l-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolo[4,3-e][1,4)diazepin-8-one,
5-tert-Butyl-3-isopropyl-l-propyl-6,7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-one, '
3-Isopropyl-1l-propyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo[4,3-

30 e]{l,4)]diazepin-8-one,
4-(3-Isopropyl-8-oxo-l-propyl-1,6,7,8-
tetrahydropyrazolo([4,3-¢e] [1,4])diazepin-5-yl)benzonitrile,
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tetrahydropyrazol o[ 4, 3-e][1, 4]diazepin-5-yl)benzonitrile,
5-tert-Butyl-3-isopropyl-I|-propyl-6,7-di hydro-| H pyrazolo [4, 3-¢€] rngﬁﬁsz
di azepi n-8-one, 25 4-(3-1sopropyl -8-o0xo-I|-propyl-1,6,7, 8-

tetrahydropyrazolo [4, 3-e] [1, 4] diazepin-5-yl) benzonitrile,
3,5-Di-tert-butyl-I-ethyl-6,7-di hydro-| H pyrazol o[ 4, 3-

e] (1, 4] di azepi n- 8- one,
3-tert-Butyl-1l-ethyl-5-p-tolyl-6,7-di hydro-| H pyrazol o[ 4, 3- 30 €]

[ 1, 4] di azepi n-8-one, 4-(3-tert-Butyl-I-ethyl-8-0x0-1,6,7, 8-

t etrahydropyrazol o[ 4, 3-e][1, 4]diazepin-5-y|)benzonitri|e 190 3-Butyl -

;I.?t E%llhyl-S gzhenyl 61:137 d';h% "12 52 %fP‘llo',f%BYg:? el. h}h§1§pd,azep| n- 8-t hi one

opyraz 1, 41 di azepin-
8 - vyl Ciﬁnﬁy&é¥b1054 3- el[l 41d1azep1n 8-one,

| - Et hyl - 3- | |
(107 i adebi B S BRry a1 ARy 80 TPHLPEIRh 3= ©
f’f 3]0 oo Ry Gonaeyanam de. 3 CEhyl 3r FeopPent &b tolyi-6
7- di hydr 8- ﬁ‘éﬂ'&l’b T?YY%GS ROtdé‘]y[ 1 Eﬁaa/lahzye%f)ﬁ}g: hlagﬁélﬂ?) 'g secyButyI -1
z;at gyl egtf)hf]faﬁlamﬁan%-dhehydro | H pyrazol 0[74, g; ﬁl d[ 1, 4%& azepi n-8-ori e,
sec- Bu - -di r o-
pyrazoloﬁA‘%yEﬁrﬁffuﬁf fﬁg?ﬁ % §57 8- Y

E)S sgc Bgtyéhydwp@whoﬁ:wm-d} B w]daazemrhy&iwéibﬂzq@yrtaimo[4 3-el
1, 41di aze

- di hydr o3 g ]pylr ﬁbi"g[%%’eé’y?[é fdf’ggregllrt}yéwrgzopcywq tovl-8 7
3- Cyclgohexyi ; 4}d)iraapphn53p;&-mode4 yl -6, 7- d| hydro-1H 20 pyrazol o(4, 3-el
(L, 43d|azeglhyl 3- methyl 5-phenyl-1, 6-dihydropyrazolo(4,3-

e] [1,4)]diazepin-8-ylcyanamide,

1—Ethy1-3—isopropyl-s—phenyl-s,7—dihydro-1H>pyrazolo[4;3-

e) [1,4]diazepin-8-ylidenecyanamide,

15 3-tert-Butyl—l—ethyl-s-phenyl-s,7—dihydro—1H-pyrazolo[4,3-
e) [1,4ldiazepin-8-ylidenecyanamide,
1—Ethyl—3-isopropyl—s-p-tolyl—s,T-dihydro—lH-pyrazolo[4,3-
e] [1,4}diazepin-8-thione,

(¢} 3-sec-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-

20 pyrazolo[4,3-e}[l,4]diazepin-8-one,
(+)3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo(4,3-¢] [1,4]diazepin-8-one,
(+}3-sec-Butyl-1-propyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo(4,3-e] [1,4]}diazepin-8-one,

25 3-Cyclohexyl-i-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-one, ‘
3-Cyclohexyl-1-propyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo(4,3-el [1,4])diazepin-8-one,
3-Cyclohexylmethyl-1-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-

3¢ pyrazolol4;3-e]{1,4)}diazepin-8-one,
5-tert-Butyl-1l-ethyl-3-isopropyl-6,7-dihydro-~1H-

pyrazolo[4,3-e] [1,4]diazepin-8-ylidenecyanamide,
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3- Cycl ohexyl net hyl -i-et-,,iyl-5-pyrid-4-yl-6,7-di hydro-1H pyrazol o[ 4 @
[1, 41di azepi n-8-one, 5- tert-Butyl -1 -ethyl -3 - isopropyl- 6, 7 d| 3@# 04
| H pyrazol o[ 4, 3-el [1,4]diazepin-a-ylidenecyananide, 25 1 -Ethyl -3 -

i sopropyl -5 -p-tolyl-6, 7 -dihydro- 1H pyrazolo (4, 3 - e)

(1, 4] di azepi n- 8-yl i denecyanam de, |-Ethyl-5- (4-hydroxyphenyl)
-3-isopropyl -6, 7-di hydro-iff- pyrazol o[ 4, 3-el [1, 41di azepi n-B-one, 5-

(4- Hydr oxyphenyl ) -3-isopropyl-i-propyl -6, 7-di hydro-1H 30 pyrazol o[ 4, 3- el
[1,41di azepi n-8-one, 3-tert-Butyl-I-ethyl- 5- (4-hydroxyphenyl)

-6, 7-di hyd_ro-1 K- pyrazolo[4 3-el [1,4)diazepin-8-one, 191 11. Conpound

o0 0 05 ATt P AT [ MRS o1
el [1, 411he31epuhdfhznpin 8- ylldenecyanamlde,
2| Eﬁﬁ&dﬁ%ﬁbﬂw %lc%’@mP f%n‘ét hg}?zh‘%é %%%}LF%/D’V %ﬁg%ﬁ 6, 7- di hydr o-
| H pyr azgyeagélo B 3-@[1i, Alhﬂaaéppnm&ﬂehl one, 10 5 - (4 -Am nophenyl) - 1 -
i avept n-BebEHEs W eerprimheny | Ynskmnahi T SRR ¢ 7. d hyaro- | 1
pyr azol o[p4razeld s 4)-di 4z pyidiaBepin;8 -)Ald(eﬂlecﬁtdinael sopropyl - 8-oxo-1, 6,7,
S tert - BT POBET Bl By PR ORY DS 3 BOFaEe BT 4, 5 - el [ L
4) di azepiyitaz8le [D/Lel41, {mlhsepimm/-lonla- 0XO0- |-propyl 1, 6,7, 8-tetrahydro-
Pr1a0 o Ltech syl bbb ogemy Tt ool 20 S0
10 pyrazolo(4,3-e][1,4]diazepin-8-one,
1-Ethyl-5-{4-hydroxyphenyl) -3-methyl-6,7-dihydro-1H-
pyrazolo[4,3-e]l [1,4]diazepin-8-ylidenecyanamide,
(#)3-sec-Butyl-l-ethyl-5- (4-methoxyphenyl) -6, 7-dihydro-1H-
pyrazoloi4,3-ej(l1,4]diazepin-8-one,
15 1-Ethyl-3-methyl-5-(3,4,5-trimethoxyphenyl) -6, 7-dihydro-1H-
pyrazolo(4,3-e} [1,4)}diazepin-8-one,
1-Ethyl-5- (3 -hydroxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-cne,
1-Ethyl-5- (2-hydroxyphenyl) -3-methyl-6,7-dihydro-1H-
20 pyrazolo[4,3-e] [1,4)diazepin-8-one,
1-Ethyl-3,5-diphenyl-6, 7-dihydro-1H-pyrazcolo (4,3~
e] [1,4]diazepin-8-cone,
1-Ethyl-5- {4 -hydroxyphenyl) -3-isopropyl-6,7-dihydro-1H-
pyrazolo{4,3-e] {1,4ldiazepin-8-one,
25 5-{4-Hydroxyphenyl)-3-isopropyl-1l-propyl-6,7-dihydro-1H-
pyrazolo([4,3-e] [1,4]diazepin-8-cne,

3-tert-Butyl-l-ethyl-5- (4~-hydroxyphenyl) -6, 7-dihydro-1H-
pyrazeolof4,3-e] [1,4]diazepin-8-one,
3-Ethoxymethyl-l-ethyl-5-phenyl-6,7~dihydro-1H-

30 pyrazolo[4,3-e] [1,4]diazepin-8-cone.

10.Compound according to Claims 1 to 6, chosen from

the group consisting of:

189



el[', 4] di azepi n-8-one, 3-Butyl-I-ethyl-5-phenyl -6, 7-di hydr o- IH-pyrazog
(4,3- e)[1,41di azepi n-8-thione, ()

3-sec-Butyl -l -ethyl-5-pyrid-4-yl-6,7-di hydro-1H 25

pyrazol o[ 4, 3-el [ 1, 4] di azepi n- 8- one,

3-sec-Butyl -i-propyl -5-pyrid-4-yl -6, 7-di hydro-1H pyrazol o(4, 3-el

(1, 4] di azepi n-8-one, 3-Cycl ohexyl -1-propyl -5-pyrid-4-yl-6, 7-dihydro-I|H

pyrazol o[ 4, 3-el [1,41di azepi n-S-one, 30

3-tert-Butyl -5-(4-nmet hoxyphenyl)-i-propyl -6, 7-di hydro-1H pyrazol o[ 4, 3-el

(1, 4)di azepi n-B-one, i-Ethyl-5-(2-hydroxyphenyl)-3-nethyl-6, 7-di hydro-IH

| o[.4
Sy'[ gft(:) (I:B',E?t #hyl' 'dﬁéphg&as ﬁ?/e ox%ﬁe%lfﬂ*jdré’ }Ho‘?yﬁraér%oﬁ—'ﬁ-pyrazol o [4, 3-¢€]
1, 4]d )
E Eth]ligﬂﬁgg f%g?#ﬁg aﬁgﬁﬂv?' 7-di hydro-| H pyrazol o[ 4

3-
el [1, 4] dlla?éﬁir'h' gﬁqpaeﬁééy%maé 6 57 -fihydppiif-pyrazolol4, 3-
- 3-1 sopr qpyly gb@ﬂ%hHGBYOQthdro | H pyrazolo[4 3-e] [1, 4] di azepi n-8-one.
13. 3-tert- éﬁty?-l-ethyl -5- phenyl - 6, 7-di hydro- 1H 10 pyrazol o 4, 3- €]
[ 1, 4] & aZepiedt8Betel - lrsthzlé‘rmlenslrgo’g éYﬁr‘B'%@WFz%lel["ﬂ@hydro | H
pyrazol o ;14;, 4ﬁa§125{p1m,_34¢]m51| azepi n- 8- th| one.
15. 5- ( 4- Ani nophenyl ) - 1- et h |~ 3-isopro I-6 7- d hydr o- razolo [4, 3-¢€]
[1, 41 dikz@sitnBetyird-etBy %ﬂﬁ?ﬂyg 6?? TRYFFZR: %§¥H&I-6 7- di hydr o-
1H pyr azqhafi4fasladrhelboi s n- &- one.
17. 4- (1- Ethyl - 3-i sopropyl -8--0x0-1, 6, 7, tetraq¥
pyrazolcﬂLrE§h¥}f1 IQAFRPEbt FrEhepYY bBnb HYAF Pl pyzazolo(4,3-

10 e](1,4]diazepin-8-thiocne,
5- (4 -Aminophenyl} -3-tert-butyl-l-ethyl-6,7-dihydro-1H-

JUL 2004

pyrazolo{&,B-e][1,4]diazepin—8—one,
5- {4 -Aminophenyl) -1-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolol4,3-e] [1,4)diazepin-8-one,

15 3-Butyl-l-ethyl-S-phenyl-6,7-dihydro-1H-pyrazoloi4,3-
el [1,4}diazepin-~-8-cne,
5-tert-Butyl-l-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
1-Ethyl-3-isopropyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo[4,3-

20 e)[l1,4)diazepin-8-cne, '
4-(1-Ethyl-3-isopropyl-8-oxe-1,6,7,8-
tetrahydropyrazolol4,3-e] [1,4]diazepin-5S-yl}benzonitrile,
5-tert-Butyl-31-isopropyl-1-propyl-6,7-dihydro-1H-
pyrazoloi4,3-e]l[1,4)diazepin-8-one,

25 4-(3-Isopropyl-8-oxo-1l-propyl-1,6,7,8-

tetrahydropyrazolo[4,3-e] [1,4]diazepin~5-yl}benzonitrile,

3,5-Di-tert-butyl-1-ethyl-6,7-dihydro-1H-pyrazolo(4,3-

el {1,4)diazepin-8-one,

3-tert-Butyl-i-ethyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo(4,3-
30 el [l1,4]diazepin-8-one,

4-(3-tert-Butyl-l-ethyl-8-oxo-1,6,7,8-

tetrahydropyrazolo[4,3-¢e] [1,4)]diazepin-S-yl)benzonitrile,
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18.5-tert-Butyl-3-isopropyl -I-propyl -6, 7-di hydro-1 H 25 pyrazol o[ 4, 3- e]
[1, 4] di azepi n-8-one. 19.4-(3-1sopropyl -8-oxo-1I-propyl - , 7,8-tet raﬁyﬂjﬂUi 2004
pyrazol o[ 4, 3-e] [ 1, 4] di azepi n-5-yl )benzonitrile. 30
20 3-tert-Butyl-Il-ethyl-5-p-tolyl-6,7-di hydro-1 H
pyrazol o[ 4, 3-e)[ 1, 4] di azepi n- 8-one. 193
21. 3-Butyl -1-ethyl -5-phenyl -6, 7-di hydro-| H
pyrazol o(4, 3-el [ 1, 4] di azepi n- 8-t hi one.
22.()3-sec-Butyl-1-ethyl-5-pyrid-4-yl-6,7-di hydro-1H 5 pyrazol o[ 4, 3-¢€]
(1, 4] di azepi n-8-one. 23.() 3- sec Butyl-l-propyl 5-pyrid-4-yl1-6, 7-di hydro--
1H pyrazol 0[4 3-el [1,4]di az
3- Oycl ohaxfptyly HT(?&)LI’P’I ; 4 y'? ‘g"h?'dﬁiph p&’raflgl}pyrazol o[ 4, 3- €]
((jlh g) di azepj «flrcﬁ-ama@,mgé raﬁlcﬂfet,] gutyl 5- (4- met hoxyphenyl ) -i - propyl -6, 7-

[ yro-iH— razoi o[ 4 e 1,4 | azepi n 1
26. 1- Et h}IE )(12'3h BX}p%e?%ﬂrﬁylSln%'tW °E?Y5"‘}W8r§3-’3'1l—l- pyrazolo [4 , 3-€]
[1, 4] d'eﬁ%ﬂl]r&l n-8/ylc¥anahedd - Butyl - 1 -et hyI - 5- (4
- hydr ox enyl 7 - 20 d|h dro-1 H Hgg zoIo {1 413d|azep|n80ne

ydr pyrazo ol4

28 1 £ It SO L Sy OB s e

pyrazol ol 3; @ﬂilhz@bdhazegphr&e&ewéﬁkﬁﬁaeyanam de 25 29. Phar maceuti cal
corrp05|t|on co% sing at least o e ggh %d ﬂg{l ned gi_ng to any one .
of O ai m@-Fe¥o Y-~ ekl tiate '7h P rac&UE P &R cf@ cceptabl e
support. eiﬁ@l@]rm%%@lacgofﬁm&paﬁmdene of a| ms 1 to 28, 30 for its

use as a _nedj cinal, product. m,30, for its use
as a neditcERA prodeeropyt -1 rpeé? gn%?%?’% yi@z1 84T

10 e]}l1,4]diazepin-8-thione,

(+) 3-sec-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
(+)3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo(4,3-e] [1,4)diazepin-8-one,

15 ({+)3-sec-Butyl-1-propyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,

~ 3-Cyclohexyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-e] {1,4)diazepin-8-cne,
3-Cyclchexyl-1-propyl-5-pyrid-4-yl-6,7-dihydro-1H-

20 pyrazolo(4,3-e](1,4]diazepin-8-one,
3-Cyclohexylmethyl-1l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo(4,3-el [1,4]diazepin-8-one,
5-tert-Butyl-1-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolo([4,3-e]l [1,4]diazepin-8-ylidenecyanamide,

25 1-Ethyl-3-isopropyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo(4,3-
e} [1,4)diazepin-B-ylidenecyanamide, '
1-Ethyl-5- (4 -hydroxyphenyl) -3-isopropyl-6,7-dihydro-1H-
pyrazole{4,3-el [1,4]diazepin-8-one,

5- (4 -Hydroxyphenyl) -3 -isoprepyl-1-propyl-6, 7-dihydro-1H-
" 30 pyrazolol4,3-el[1,4]diazepin-8-one,

3-tert-Butyl-i-ethyl-5- (4-hydroxyphenyl} -6, 7-dihydro-1H-

pyrazolo[4,3-e][1,4]diazepin—8-one.
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i ncl udi ng cancer, acquired i munodefici ency syndrone, fibrosis, exg?ﬁahﬁﬁm
scarring including excessive dermal scarring such as normal or abno

dermal scarring follow ng woundi ng or surgery, osteoarthritis, 5
osteoporosis, nultiple sclerosis, anxiety, depression, atopic dermatitis,

rheumatoid arthritis, septic shock, imune diseases including
di ssem nated,'|t.pus erythematous, psoriasis, graft rejection and allergic
rhinitis, as well as diseases involving the production of TNFc,

inflammatory 10 conpl aints such as asthma, chronic obstructive
bronchopneunopat hy (COPD), post-ischaenic |esions, pulnonary hypertension,

congestive cagqli b fASLHRG C respiratery 4 e yndr one, and
chronic inflgﬁngfgéy dis%ﬁ%es %? f%eq?ﬁﬁggt?néé(?BDf%%ﬁgﬁ §§°§15 Crohn's
di sease & geupatdnsistdnpt P§: 32. Conpound according to Claim31, for its
use as a nedicinal product for treating inflammtory conplaints conprising
chroni c obstructive 20 bronchopneunopathy, asthma and chronic inflanmtory
di seases lofEthiyd - 3 ni ssapizriopy 1(¢ b Bi)erstlcld . dsd Cryadn'- $Hehwemasd odad3 - ul cerati ve
colitisgs. ._accaording to Claim32, 25 for its use as a nedicinal
producf f%ﬁlfggg?%%%%fhgl%%ghtory conpl aints conprising chronic obstructive
br onchoprietheewaBhyy brid eabiyl AE- plByLl95 . 34 ihysiec ol Hepyoepdond, df gener al

formul a | cok di Q. an ne of Clainms | to 28, to prepare -a nedicina
pr oduct fe(;?ﬁt' ?lg%ip%e l%‘o%p%ﬁ?ht s including cancer, acquired
i munodefli-Gitbmd y3 sigwiropy | -§ + Prayils §, extidysirvel BgarmizogoilAcl udi ng excessi ve

dermal sganri,ng: Hﬁﬁ as _hat or abnormal dermal scarring follow ng
wounding€§§1é3?8%$y, Ib?t@%%??%?itis, osteoporosis, nultiple sclerosis,

anxi ety, dgrapspepheralopileetleyhrat-isppropyl-6,7-dihydro-1H-
pyrazolc[4,3-e] [1,4]diazepin-8-one,
1-Ethyl-5-{4-hydroxyphenyl) -3-methyl-6,7-dihydzro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one,
4-(1-Ethyl-3-isopropyl-8-ox0-1,6,7,8-tetrahydro-

15 pyrazolo[4,3-e)[1,4)diazepin-5-yl)benzonitrile,
S-tert-Butyl-3-isopropyl-l-propyl-6,7-dihydro-1H4-
pyrazolo(4,3-e] [1,4)diazepin-B-one,
4-{3-Iscpropyl-8-oxo-l-propyl-1,6,7,8-tetrahydro-
pyrazolo(4,3-e] [1,4]diazepin-5-yl)benzonitrile,

20 3-tert-Butyl-l-ethyl-S-p-tolyl-6,7-dihydro-1H-pyrazolo(4,3-
el [1,4)diazepin-8-one,
3-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4,3-
e) {1,4)diazepin-8-thione,
{+)3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H4-

25 pyrazoloi4,3-€][1,4]diazepin-8-one,
(+)3-sec-Butyl-l-propyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo{4,3-e] [1,4]diazepin-6-one,
3-Cyclohexyl-1-propyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo{4,3-€] [1,4]diazepin-8-one,

30 3-tert-Butyl-S5-{4-methoxyphenyl)-l-propyl-6,7-dihydro-1H-
pyrazolo[4,3-e] {1,4]1diazepin-8-one,
1-Ethyl-5-{2-hydroxyphenyl}-3-methyl-6,7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-cone,



rheumatoid arthritis, septic shock, imune diseases including dissem ga@icl
| upus erythematous, psoriasis, graft rejection and allergic rhinitis; 004
wel | as diseases involving the production of TNFa, inflammatory conpl aints
such as asthma, chronic obstructive bronchopneunopathy (COPD),

post-i schaem c | esions, pul nonary hypertension, congestive cardiac

i nsufficiency, acute respiratory distress syndrone, and chronic

i nfl ammatory di seases of the intestine (I1BD) such as Crohn's di sease and
ul cerative colitis. 35. Use of a conpound of general forrmula | according to
any one of Clains 1 to 28, to prepare a nedicinal product for treating -
conpl ai nt 01 & Yo]*[ pafhy, asthma and
chronic |$1f armgtug?m %ZII shg)ies ﬁ%ﬁ'ﬁ%& 1'Zestlfir)le@ ?%}Qﬁ’ggghﬁkas Crohn's

di sease aPMra;IOd-@r[atﬁv@l Qo dizzerg®-8teme of a corrpound of general fornmula I
accordi ng, t y o] akn 0428, I epe cinal product for
treati ngg](':o& ai rs;t SS%I%I ls:';n E]n}ﬁloni'g d%}&drr%cﬁgagﬁagpgﬁg%o%neum)pat hy and
ast hma. 340 IlPrlddessepm 8p1yé pdenanyaaavbdpound according to any one of O ains
L to 28, conprising the follow ng steps: 1) when, in fornula I, Xis 0 or
S, Wis N and the bond between Wand the carbon in position 5, synbolized
by - ----- - - 12 .1 sEshylogbligopenmyl -6 hebeyd 462t dydxo-aHeonpound of gener al
forrraul i caf nd X have the neani ng gi ven above,
to give ﬁty%ﬁléﬁ?c |n]\t,\@r %Ea&zeﬁra@am?i nal conmpound of general formula D,
R R3 (D Rz in which Ri, R2, R3 and X have the neani ngs given above; 2)

when, in formihasleqX 'B%t§l Wét%yji' §n&1élﬂﬁ -Rond; herueenyWand the carbon in

position 5, synbolize a doubl e bond t he thionation
of a d;@rrnummoéfﬁ{gehe?]aﬂl fodmdepinby; oriey vvh| ch R, R2 and R3 have the
meani ng gi ven above and X is O, to give a corrpound of formula. 1 in which

t he bond between Wand the carbon atomin p03|t| on 5 is a double
14.1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro-1H-

pyrazolo[4,3-e][1l,4]diazepin-8-thicne.

15 ~ 15.5-(4-Aminophenyl) -1-ethyl-3-isopropyl-6,7-dihydro-
1H-pyrazolo (4,3-e] [1,4]diazepin-B8-one.

16.1-Ethy1-5—(4-hydroxyphenyl)-37methyl-6,7-dihydro-
1H-pyrazolo[4,3-¢][1,41diazepip-8-one.
20 ‘
" 17.4~(1-Ethyl-3-isopropyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo{4.3-e][1,4]diazépin-s-yl)benzonitrile.

l8.5-tert-Butyl-3-isopropyl-1l-propyl-6, 7-dihydro-1H-
25 pyrazolo[4,3-el(1,4]diazepin-B8-one.

19.4-{3-Isopropyl-8-oxo-l-propyl-1,6,7,8-tetrahydro-
pyrazolo(4,3-e] [1,4])diazepin-S-yl)benzonitrile.

30 20.3-tert-Butyl-l-ethyl-S-p-tolyl-6,7-dihydrc-1H-

pyrazolo(4,3-e}[1,4]diazepin-8-cne.




bond, Wis N and X is sulphur; 3) when, in formula |, Xis NNCN, Wis
p ) 5 DU ﬂﬂa

the bond between Wand the carbon in position 5, synbolized by - ---
is a double bond: the reaction of a conpound of general formula (G (G in
which RI, R2 and R3 have the neaning given above, with a conpound of
formula HZN- CN, to give a conmpound of general fornula F below Rt R3 (F) ;
197 4) when, in formula I, Xis NNRB, Wis N and the bond between Wand the
carbon in position 5, synbolized by ...... - --- , Is a double
bond: the reaction of a conpound of general f or rruI a (G) Rl R3 (G in which
R 1, R2 and R3 are as defined above, with a conmpound of formula H2ZN-RB, 'in

which RBis gﬁgde}qdlaggyﬁ_gghghyg @ LQIRQEPG. of- fornula | in whi ch the

bond bet ween Wand t'he carbon atomin position 5 1s a double bond, Wis N
and X i s pMrRBe16J4 sihead [1i Al diazapia-B;chWdane .NH and t he bond bet ween W and
the carbon in-position 5is a single bond: the reaction of a conmpound of
general fornmula (D) R R3 (D) in which R, R2, R3 and X are as defined
above, with a22ethicspcafetirl - x-etyves Pyvddpéunt-6 Gf-dibvdrdalH- in which W

is NH and_the ehwee the. bon in position 5is a single
bond. géayrazongp,Bbee]Vﬁ.Qlyym%lh §-&H.
23. (+)3-sec-Butyl-1l-propyl-5-pyrid-4-yl-6,7-dihydro-
1H-pyrazolo[4,3-e] [1,4]diazepin-8§-one.

10 24. 3-Cyclohexyl-i-propyl-5-pyrid-4-yl-6,7-dihydro-
1H—pyrazolo[4,3-e][1;4]diézepin—a-cne.

25.3-tert-Butyl-5- (4-methoxyphenyl)-1-propyl-6,7-
dihydro-lH-p?razolo{é,3—e][1,4]diazepin—8-one.
15
26.1-Ethyl-5- (2-hydroxyphenyl} -3-methyl-6, 7-dihydro-
1H-pyrazolo(4,3-e] [1,4])diazepin-8-one. ' '

27.3-tert-Butyl-l-ethyl-5- (4-hydroxyphenyl) -6, 7-
20 dihydro-1H-pyrazolo(4,3-e)(1,4)diazepin-8-cne.

28.1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro-1H-
pyrazolo[4,3¥e1[1,4]diazgpin—a-ylidenecyanamide.

25 29.Pharmaceutical composition comprising at least one
compound defined according to any one of Claims 1 te 28, in

combination with a pharmaceutically acceptable support.

30.Compound according to any one of Claims 1 to 28,

30 for its use as a medicinal product.

31.Compound according to Claim 30,

for its use as a medicinal product for treating complaints
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including cancer, acguired immunodeficiency syndrome,
fibrosis, excessive scarring including excessive dermal
scarring such as normal or abnormal dermal scarring
following wounding or surgery, ogteocarthritis,
osteoporosis, multiple sclerosis, anxiety, depression,
atopic dermatitis, rheumatoid arthri;is, septic shock,
immune diseases including disseminatedflupus erythematous,
psoriasis, graft rejection and allerdic rhinitis, as well
as diseases involving the production of TNFg, inflammatory
complaints such as asthma, chrenic obstructive
bronchopneumcopathy (COPD} , post-ischaemic lesions,
pulmonary hypertension, congestive cardiac insufficiency,
acute respiratory distress syndrome, and chreonic
inflammatory diseagses o¢f the intestine (IBD) such as

Crohn’s disease and ulcerative colitis.

32. Compound according to Claim3l,
for its use as a medicinal ©product for treating
inflammatory complaints comprising chronic obstructive
bronchopneumepathy, asthma and chronic inflammatory
diseases of the intestine (IBD) such as “rohn’s disease and

ulcerative colitis.

33. Compound according to Claim 32,
for its use as a medicinal product for treating
inflammatory complaints comprising chronic obstructive

bronchopneumopathy and asthma.
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34, Use of a compound of general formula [ according to any one of Claims | to 28, to
prepare -a medicinal product for treating complaints including cancer, acquired
immunodeficiency syndrome, fibrosis, excessive scarring including excessive dermal
scarring such as normal or abnormal dermal scarring following wounding or surgery,
osteoarthritis, osteoporosis, multiple sclerosis, anxiety, depression, atopic dermatitis,
rheumatoid arthritis, septic shock, immune diseases including disseminated lupus
erythematous, psoriasis, graft rejection and allergic rhinitis, as well as diseases involving the
production of TNFa, inflammatory complaints such as asthma, chronic obstructive
bronchopneumopathy (COPD), post-ischaemic lesions, pulmonary hypertension, congestive
cardiac insufficiency, acute respiratory distress syndrome, and chronic inflammatory diseases

of the intestine (IBD) such as Crohn’s disease and ulcerative colitis.

35. Use of a compound of general formula [ according to any one of Claims 1 to 28, to
prepare a medicinal product for treating complaints comprising chronic obstructive
bronchopneumopathy, asthma and chronic inflammatory diseases of the intestine (IBD) such

as Crohn’s disease and ulcerative colitis.

36.  Use of a compound of general formula I according to any one of Claims 1 to 28, to
prepare a medicinal product for treating complaints comprising chronic obstructive

bronchopneumopathy and asthma.

37. Process for preparing a compound according to any one of Claims 1 to 28,
comprising the following steps:
1) when, in formula I, X is O or S, W is N and the bond between W and the
carbon in position 5, symbolized by === ,is a double bond:

- the cyclization of a compound of general formaul (C)

{C)
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in which R1, R2, R3 and X have the meaning given above, to give a synthetic intermediate or

a final compound of general formula D,

Rl
R3
N7 / i
N ©)
RZ/ N,
H

X

in which R1, R2, R3 and X have the meanings given above;

2) when, in formula I, X is S, W is N and the bond between W and the carbon in

position 5, symbolized by ======= , is a double bond:

- the thionation of a compound of general formula (D), in which R1, R2 and R3
have the meaning given above and X is O, to give a compound of formula I in
which the bond between W and the carbon atom in position 5 is a double

bond, W is N and X is sulphur;

3 when, in formula [, X is N-CN, W is N and the bond between W and the
carbon in position 5, symbolized by === , is a double bond:

- the reaction of a compound of general formula (G)

_I(G}

in which R1, R2 and R3 have the meaning given above, with a compound of formula H:N-

CN, to give a compound of general formula F below:

R1

N7 N‘“-\-SR:’
"/
/N
R2 —N
N
AN

N (F);
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4) when, in formula I, X is N-Rg, W is N and the bond between W and the carbon in
position 5, symbolized by ~======, is a double bond:

- the reaction of a compound of general formula (G)

(G)

in which R1, R2 and R3 are as defined above, with a compound of formula H;N-Rsg, in which
Rj; is as defined above, to give a compound of formula I in which the bond between W and

the carbon atom in position 5 is a double bond, W is N and X is N-Rg;

5) when, in formula I, W is NH and the bond between W and the carbon in position 5 is
a single bond:
- the reaction of a compound of general formula (D)

. R1
R3
s N
Q]
N D
P _ (D)
R2 N
X H

in which R1, R2, R3 and X are as defined above, with a reducing agent, to give a compound
of formula I in which W is NH and the bond between W and the carbon in position 5 is a

single bond.
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