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This invention concerns tricyclic pyrido conpounds, or pharnaceutical salts

t hereof, which act as vasopressin agonists, as well as nethods of treatnent
and 5 pharmaceutical conpositions utilizing the conpounds.

Background of the Invention Vasopressin (antidiuretic

hor none, ADH) a non-peptide hornone and 10 neurotransmtter, is

synt hesi zed in the supraoptic nuclei of the hypothal anus of the brain

and is transported througTRIGY ICGVAISGPR ct to the

post-eri or pituitary where it is stored. Upon sensing an increase in
pl asma osnolality by brain osnoreceptors or a decrease in bl ood

vol ume or bl ood [¥his snveatipdebactras thigydlicepyrido corpowrdsceppirmaaadioabkaltse
receptors), r bn J.s.r | .I.he g | It
ot vat cg UERFE WERhd b sSBRES BhAbiCas WP es Mot GAd CEMBRRICIG
rai se bl dod phammangntical sampasitions ytilining2he earmpounds. of t he nephron of the

ki dney causing retention mainly of water, and to a | esser degree

el ectrol ytes, to expand the Baci@‘!gggd\gpkm,@g%ﬁoni and Chan, Diuretic
Agents, in Kirk-OQ hmer, Encycl opedia o em cal Technol ogy, 4th ed.,
Wl ey, volume 8, 398-432, (,1993))...The existe of 20 vasopressin in the
pituitary was kno\#FORECSSH} f(?ntéél)“)i%t% OpEr ‘Agﬁﬁ)s%ﬁ%'f‘g?l’,mf@. Rormone' and
Phgsi gl 10( L(hadmnﬁanlsrh&terZiﬁkyZﬂ%s%z(eﬂl&ﬂ&h& supraeptieheclei aﬁme?)mypﬂtkaﬂ%ﬁugbf U@ ure
and the .Lotal. synthesis. of v ressin.were acco i S .

Vi gneaud an&r%g\&@klérﬁgarﬁswﬁecfthrogéiﬁ{wr%@hc a ,°P§Y§‘Tr’??é¥?8p§%f}§%9‘é§xwf§, J.
Am Chem Seitujtaryowhergst isasteed. Upon s¢nbBfpddn) incRfse in plasma osmoldlgy dytbreins of
vasopressin . |t r h

phosphat i dy lo}/%aggﬂegfcfrgg)?%mgééfre%{:eﬁﬂ\:gﬁoglf%%; H\}agll(;girbgtgs?rﬁ sv[rg r(fk[‘tae':tre gcbg {hg rs
causes bAFTEFRRIPTOANE T VOINENSS FECAMOTR)s YREORIESSiR cishIdersedeiiie| et bloodi se

bl g_od péﬂSﬁ uireulﬁﬁbﬂ and it actiait Mﬁﬁég%ﬂf@s\og&ﬂ@dli(ﬁﬁésisﬂs\élausiﬂgeﬁ)io@bﬁstﬁétgm to
medi at ed through,activati on of .the . enyl ate cycl ase,syst a

T evat ron ofsenbiasd préuald yhEShrpssin B Tekpfes o Geripuin of dhe Kaney
vasopr essi n cidsing cetphtiors maynly afopates sind tora easopegrei ¢ledtidigtef popdxipand tier
non- pepti di LGE [ r i) C ctli
et oobt | ¢ Slodt VBIGH IRV SRS EhatPDRlrcAEWEERR, W Kt Omblls, BeycESoklite |
of free wat &hengeal Teghnelegyd 4th ed., Wilgy .t vedumg 8a208-932a01998Xc rBhiei existesiceof

concent @t edattiré@in ' tHe PitdREHCHAE Kndwh' 49 '8ardy as 1895UMRIRPhnd SdHAEfEage i N
urinary osmglalll Yrondon), 18, 277-279, (1895)). The determination of the structure and the
total synthesis of vasopressin were accomplished by du Vigneaud and coworkers in
1954 (du Vigneaud, Gish and Katsoyannis, J. Am. Chem. Soc., 76, 4751-4752,
(1954)).
25
The actions of vasopressin V,;, receptors are mediated through the
phosphatidylinositol pathway. Activation of vasopressin V), receptors causes
contraction of the smooth muscle of the blood vessels to raise blood pressure. The
actions of the vasopressin V, receptors are mediated through activation of the
30 adenylate cyclase system and elevation of intracellular levels of cCAMP. The
activation of vasopressin V, receptors by vasopressin or vasopressin-like (peptidic or
non-peptidic) compounds increases water permeability of the collecting ducts of the
nephron and permits the reabsorption of a large quantity of free water. The end result
is the formation and excretion of a concentrated urine, with a decrease in urine
35 volume and an increase in urinary osmolality. -



- 2- Vasopressin plays a vital role in the conservation
of water by concentrating the urine at the site of the llegtln
ducts of theVRiP¥AEY? The col l ecting ducts of the Ki dney argos Os15%5
relatively inpernmeable to water w thout the presence of vasopressin at the
5 receptors and therefore, the hypotonic flaw d fornmed after filtering

t hrough the gl onmerul i, passing the proximal convol uted tubule, the

| oops of Henle, and the distal convol uted tubules, wll be excreted
as dilute urine. However, during dehydration, vol une depl etion or

bl ood | oss, vasopressin is released fromthe brain and activates t he
vasopressin V2 receptors in the collecting ducts of the kidney rendering

t he ducts 10 very perneable to water; hence water is reabsorbed and a
concentrated urine isVasopressixplags edital molpaniteaconsemvatami ofaivatenibyhcanemttrating
or neurogenic di LAl f ?tﬁ?g;

brain |sgdef ectl@lg%gﬁg a![[ ﬂ%r g(#zhe Eﬂ?cctm ﬁ%gd}{ntgg%&& THEFo &I‘dtp& S
vasopr essi n, butkitihes are\rglg@p:plygglpgrm@é&eploowgtet Withpet %P@F@?BC%@% Va3ePIPasin at the

Because they scaniet t%%‘%ﬁﬁ‘tthé}e?ox‘eh@hél HB@tonﬁ@%ﬁ%rﬁEQd}fY& ﬁﬁeﬁthhP&g%othe
times the 15 urln% volumes of their héalt égcounterparts and

very sensitive tZOmsBilh@assng de proximalpoayolpteddppu &nﬁ‘e\)a%lﬂ)‘p‘?fe@?i‘lﬁ’ VE} the distal
agoni st s. Vasom&%%m%dmﬁe&mm %&deﬂretﬂtﬁhsl Bilu Wine. HowBet ddEnaniahpdratibn,

i abotes st o Aot eplto8 ot PGB! 1055 esParBEhn Frcdlerthd Bt Mefrajm,and activates
treat ment of the vasapressimV, eengptoss m, thnco@ilucrtug dunt$ nfithy Kidmayrven denregethardohets
tenporary delloay Qgré;ﬁer&[%ﬁﬂ%ntoz\gate{V‘ﬂ@b%vfﬁtegq§'rgﬁpsl ed and a contcentrated urine is

Vasopressin, thr Vlerr]a‘receptors,
vasoconst ri ct i ngexcreted. &f patienys gud arimals rv\aihs@enbﬂab@d npRIegeRiF ehabmﬁa@@mcbgstm

V[err]a receptorg g%me@goaﬁ @e{soﬁ\}ekim in the bEOY N 88rREH v Qﬁ@t&fréf%f:é thégaﬁfb%%%brbr
and vasopressin on| sts rel ease or VIIl and 25 von rand fact o[

so they are usefYFlryf 15fle tRsoRtEEsit, n’é‘H LB‘F FSARESHEY Tar P Eepst es‘ﬁgﬁ"Fys are noggia
henmophi | i a. Vasopsgassd megtmdnwcaaemeasﬁtﬂhb ukige Ao m&tysPrahm dsahedsss 10 times the
ti ssue-type . bl asm nogen Vat of t PA bl god.. (;|rc atio

so they are léseflﬂflupe hoslumes g{et&egiﬁ y Couﬁ’l ?nc{]tthe% f:%ve% °F 1t;1)"a i eh? %Ct\l/ﬁ“t%f
myocardi al infar ‘eﬁspmsan@ndt\dﬂmpmssm Vz @E@@ﬁtﬁoe\%@bt%sm @dr@émp(ejézekgvcbwh is a

" Vasopr essin angg%tn*a% dan%ﬁfg”&fs e ﬁzﬁﬁfa!l %s&ﬁ‘éfsrxﬁné’rle 5n u@@&‘%ﬁ&n‘éﬁ&ht@r\vf?ﬂ central

water", i n Good an

Ther apeutics, 9tHaBgies nsiRidns, \Eﬁsﬁﬁﬁeﬁﬂnr%blagﬂ‘g’ﬁs ag a%hls fef thmfrepipeent of

MG aw Hi | |, Newobirtal @furests,Snotdikial L996)y inkehh@grs andnBmpbiiptidelay &Surination
173-180 t al., Brit. J. Haematol., 27, 363-364 (1974)

Davi d, Regul?gtor?gegevercgeﬁgﬁ des, 45, 311-317 (1993): Burggraaf et al.
Cli. Sci., 86, 497-503 (1994)). 35

Vasopressin, through activation of its V,, receptors, exerts vasoconstricting
" effects so as to raise blood pressure. A vasopressin V,, receptor antagonist will
counteract this effect. Vasopressin and vasopressin agonists release factor VIII and
25  von Willebrand factor so they are useful for the treatment of bleeding disorders, such
as hemophilia. Vasopressin and vasopressin-like agonists also release tissue-type
plasminogen activator (t-PA) into the blood circulation so they are useful in
dissolving blood clots such as in patients with myocardial infarction and other
thromboembolic disorders (Jackson, “Vasopressin and other agents affecting the renal
30 conservation of water”, in Goodman and Gilman, The Pharmacological Basis of
Therapeutics, 9th ed., Hadman, Limbird, Molinoff, Ruddon and Gilman Eds.,
McGraw-Hill, New York, pp. 715-731 (1996); Lethagen, Ann. Hematol. 69, 173-180
(1994); Cash et al., Brit. J. Haematol., 27, 363-364 (1974); David, Regulatory

Peptides, 45, 311-317 (1993); Burggraaf et al., Cli. Sci., 86, 497-503 (1994)).

35



- 3- The follow ng prior art references describe peptidic

vasopr essi n vemp@nd st s: Manning et al., J. Med. Chem , FXE/USHEA5487
(1992); Manning et al., J. Med. Chem, 35, 3895 (1992); Gavras and -
Lanmek, U.S. Patent 5,070,187 (1991); Manning, and Sawyer, U. S. Patent

5,055,448 (1991); Ali, U S. Patent 4,766,108 {1988); Ruffolo et 5 al .,
Drug News and Perspectives 4(4), 217 (May 1991). Wllians et al., have
reported on potent hexapeptide oxytocin antagonists [J. Med. Chem, 35,
3905 (1992)] which al so exhibit weak vasopressin antagonistic

activity in binding to V[err]. . and_V2 receptors. Peptidic vasopressin
ant agoni sts suffer f b iplloxdng priopart refesenags Wyscribe pepsidie yasppressiniansagonists:

pept i dtes a{ e D?fMﬁﬁ{iﬁgteit YE, ANMREOCh&hS 3:5!, gsz (1992); BRI %}I u. Sr!]\@ed. mﬁ?'e 38,
agoni st activity, - pe vasopr n oni sts hav
rgcent |y been d?’3§8ﬁo@§8?>;Aﬁ3BYﬁa§ﬁy3ri§m&e t ldéﬁ: 3@5&%?@@4?1]&%@&:%&3““1“3 and
di azepi nes( as V;&QWeB,S(SJSﬁgafegt 5)03%,448 n(1901 Rgdii$.Ss Patent 4,966,108 (198831 Rﬁlifolo et
5,516,774 (1996);, tetra r obe i azepin eLl I ve % ressin

ant agoni st s ar e 2t L748s 5‘ﬁsna’5‘{]%2rf?§6%§%90&&9’(%ggyaygg@@' eﬁgﬁ?@scﬁts@r&’é’e
benzohet er ocycl irepeited wat potest hexapeptige esytocinrmtagoniscili Medagins; S5, 5905
as vasopr es3omaaLR ufhol ki 923K A tesdl BitadBhiskL aBhiviey fh BERRE o v,

tricyclic benzazepi ne rivatives as vasopressi-n_antagonists | >,
Pat ent 5, 512, 563nd1\owsreptarsy Peptidic\xasppreasin gniegonists suffes fogse lack; of ypral; activity

benzazepi ne der i Al iRy FSIhYRSPESIRRS | die 3o -selbctive At nist 8 RIRAMRES La3sd Bxhibit
U.S. Patent 8 521,173 1996(%,. ) As mentioned above,

desnopr essi AY( 1- REAYSBIBYYY gi ni ne vasopr essi n) (Hugueni n and

Boi ssonnas, Helv. Chim Acta, 49, 695 (1966)) is a vasopressin

agdni st. The conpound,;is_a synthetic peptide.w th variall e biqavailabiljty.
An 25 intranasal ro&ﬁ%n“ngtbad/Srvlafloqr%ﬁsg} g?tgﬁm?i\r%thﬁﬁe 5‘?°§P8¥ E’F%g%ﬁ’éﬁ&f &limght
noct urnal enur esitsl. describetpidyclis diazepi®8 dsovagopressih enddogygodihantdgoaists in U.S.
i ntranasal adm g akisqQR.7- . ’&P:%é . m!ai [ ' .
are non-pept i di (r:p ag%\r{ _’5’3?’76’17 4 ,8109363? é?tmhyd-mg?rgz%val Eg’% ?%E}L esygg(ravggbggssm
sel ective vd3opraBsagomispy agodtissiosed drdt KavRBHFO0rAr (19%y0gavmBE! alef disclase
?o the%/ do not %ﬁgéégggff clzds efesivagves As GARbpRSEin &rﬁtﬁ_oﬂ?td&in Anta goANROURGP as
except sone in / -A) ar ssin.antagoni st s . .
SUMVARY OF THE I'RAENGSSH\ASOMHSLs 1 ﬁ’i(isﬁ%ﬁfgoﬁlﬂﬂ&%g@w@&c%eéﬁ‘c%&ﬁﬁs{}?ﬂﬁpm
sel ected from t hieswativesasnudsopfessin antagonists in U.S. Patent 5,512,563 (1996); and
Venkatesan et al., disclose tricyclic benzazepine derivatives as vasopressin and

20  oxytocin antagonists in U.S. Patent 5,521,173 (1996).

As mentioned above, desmopressin (1-desamino-8-D-arginine vasopressin)

" (Huguenin and Boissonnas, Helv. Chim. Acta, 49, 695 (1966)) is a vasopressin

agonist. The compound is a synthetic peptide with variable bioavailability. An

25  intranasal route is poorly tolerated and an oral formulation for nocturnal enuresis
requires a 10-20 fold greater dose than the intranasal administration.

The compounds of this invention are non-peptidic and have a good oral
bioavailability. They are selective vasopressin V, agonists, and have no V|, agonist

30 effects so they do not raise blood pressure. In contrast, the prior art compounds
(except some in WO 9534540-A) are vasopressin antagonists.

SUMMARY OF THE INVENTION

35  This invention relates to novel compounds selected from those of Formula @D:



-4-

z 0 B

wher ei n: WW P®06003 or NR6 5 A and B are, independently, caPBd/S8§/15487

ni t rogen,; Rlerr] is -CJerr]CRerr] alkanoyl of 2 to 7 carbon atons or~
a noiety selected fromthe group of: 4.

-5- [ err

-
N G
A

\B

| )\
C A

o]

iy

wherein:
W is O, or NR®
5 A and B are, independently, carbon or nitrogen;
R!js —C=C—R’, alkanoyl of 2 to 7 carbon atoms or a moiety selected from the

group of:



[ err ] Rlerr], Rerr] and

i ndependent | YO ¥P#%gen, straight chain alkyl of 1 to 6 F%ﬁ%é%9§ 7,
branched chain al kyl of 3 to 7 carbon atons, cycloal kyl of 3 to 7 5
carbon atons, or perfluoroalkyl of 1 to 6 carhons; R4 is

hydr ogen, stralght chain alkyl of 1 to 6 carbon atons, branched chain

al kyl of 3 to 7 carbon atons, cycloalkyl of 3 to 7 carbon atons,

al koxyal kyl of 2 to 7 carbon atons, optionally substituted aral kyl of
7 to 12 carbon atons, or an acyl 10 substituent selected fromthe group
consi sting of al kanoyl, of 2 to 7 carbon atons, al kenoyl of 3 to 7

anoyl of 3 to 7 carbon atons, aryl al kanoyl

of from1l 6 car bon at , aroyl or er oar oyl of
Fé N’}A‘§§ R[er Nis ydrogeﬁ?”gtq%7of 2to6

hai n alkx Z 1to6 \__:?ﬁgbon at3@§=d gr anched

carbon. atons, cycl oal
havi ng an al kane chaj
7 to 13 car boR”at
carbon atons, straiyght

chain alkyl of 3 to rjppon at ons "
' (a)
N
X7 \/\/ \(\f @
NN AN
(e) @
N BN s Re
7 . ~ S S/
xr \f L -
® @ &) ©
\(N\ \N/N\ /\
N =
R/(m) () (©

Rz, R? and R® are, independently, hydrogen, straight chain alkyl of 1 to 6
" carbon atoms, branched chain alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7
5 carbon atoms, or perfluoroalkyl of 1 to 6 carbons;

R* is hydrogen, straight chain alkyl of 1 to 6 carbon atoms, branched chain

alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7 carbon atoms, alkoxyalkyl of 2 to 7

carbon atoms, optionally substituted aralkyl of 7 to 12 carbon atoms, or an acyl

10  substituent selected from the group consisting of alkanoyl of 2 to 7 carbon atoms,

alkenoyl of 3 to 7 carbon atoms, cycloalkanoyl of 3 to 7 carbon atoms, arylaikanoyl

having an alkane chain of from 1 to 6 carbon atoms, aroyl or heteroaroyl of 7 to 13
carbon atoms;

15 RS is hydrogen, acyl of 2 to 6 carbon atoms, straight chain alkyl of 1 to 6
carbon atoms, or branched chain alky! of 3 to 7 carbon atoms;



- 6- X and Y are, independently, hydrogen, straight chain
al kyl of 1 to 6 carbon atons, branched chain alkyl of 3 to 7 carbon
atons, cycl ®aPRYP646F 3 to 7 carbon at ons, al koxyal kyl ofPCI/US98715487
carbon atons, hal ogen. straight or branched chain al koxy 5 of 1to 6 -
carbon atons, hydroxy, CFlerr], or perfluoroq%kyl of 2 to 6 carbons;

Zis hydrogen or a straight charn al kyl group of 1 to 6 carbon atons,
branched chain alkyl of 3 to 7 carbon atons, cycloal kyl of 3 to 7
carbon atons, hal ogen, al koxyal kyl of 2 to 7 carbons, or

hydr oxyal kyl of 1 to 6 carbons, or 10 CHerr]NRerr]Rerr];

Rlerr] and R err] are, independently, hydrogen, straight chain alkyl of 1

to 6 carbon atons, branched chain al kyl of 3 to 7 carbon atons, aryl,
or ar ylngl kyl:l or takenand Y aret @:getphﬁdeIrayt h\ Hhen) §zf@gmrbrrah¢mkfypbfﬂ1&ofs YRR
six nenbered rin on [ nore itio

het er oat ons, pr 5 Spth C?’c?fiecé} éfha’r%yg Fargon atoms, CSYGE%?ISQ o 7 cgroon
err atonjs, alkﬁﬁx alkyl of 2to 7 E@\bom ]atdr:ess ihalbgpenthaiht yr bfndhiabenin sikoxy

silyl contaiqings 9'@99 Hoh a%or*mf("@ﬁﬁr@y‘i ﬂerﬂ roa;kgpofeﬁ ¢ 98"381'15 and

R [err] is a stra ain car on a
phar maceutical |y accept abl e salt ester or prodrug formthereof.

Rlerr] preferably a @kefﬁ\ydrﬁ r{e&t %I‘Rr@ am k%l gero]%gjlgfl to g cgfbgﬂpﬂ]@rngq;rmgd

above wherein two of Rgerr err
third is a strafipip alkiyhph33p {yarbep aiofflb CGC Yy af Atedsaruonatvmsdatdzghn

al kyl of 3 alkoxvalkyl of 2 to 7 carbons, or hydroxyalkyl of 1 to 6 carbons, or
10  CH.NR'R?

R’ and R® are, independently, hydrogen, straight chain alkyl of 1 to 6 carbon
atoms, branched chain alkyl of 3 to 7 carbon atoms, aryl, or arylalkyl; or taken
together with the nitrogen they form a five or six membered ring optionally

I5  containing one or more additional heteroatoms, preferably selected from N, S or O,

such as
/ \ ! 10
Q ’ Q ? —N\_}) ? N\—/N-R ’
/\N ,N /§N X
_ —N or —-—N/]
A O A =
20 R’ is independently, hydrogen, a silyl containing group, or a lower alkyl of 1

to 6 carbons; and

R isa straight chain alkyl of 1 to 6 carbon atoms;

or a pharmaceutically acceptable salt, ester or prodrug form thereof.
25

R'is preferably a moiety selected from:

- group a defined above wherein two of R?, R? and R® are hydrogen and the
third is a straight chain alkyl of 1 to 6 carbor atoms, branched chain alkyl of 3



-7- to 7 carbon atoms or perfluoroalkyl of 1 to 6 carbons,

nmor e pref er 3P §9/0448% e the third is sel ected from Relfyps/15487
t-butyl and trifluoronethyl, - group f defined above wherei
one of Rlerr] and Rerr] is hydrogen and the_gether is 5 a
straight chain alkyl of 1 to 6 carbon atons or branched chain alkyl of 3 to
7 carbon atons, nore preferably it is nethyl, -
group e or i defined above wherein Rerr] is hydrogen and R err] is a

strai ght chain al kyI of 1 to 6 carbon atons or branched chain

aIhof3to7carbon I S t hyl .

> 3.0 s catbig afoips eerperliBh o T b Pate rave oAty ere
a straight chain aI k)thedilrdhstseleﬁteda’rdmmathyl t-batydand triftvwpoiethyt,hai n al kyl

of 3 to 7 carbon atonms or perfluoroal kyt of 1 to 6 carbons, nore
preferably hydrogen, nethyl, t-butyl or trifl uoron;t hyI Preferred 15
enbodi ments are those gthap éidefinedativeRyherein gneRy eRrimchRdlsRE}eirogermnel the other is

hyd det he thi
v open andt e g Sen e kg OPL B ARHGEHE flnhed 8y SOEHTR 1
of 1 to 6 carbons, W@%@P@a@@em&f@b’h@smmﬂn s sel ected from

met hyl, t-butyl and trifluoronethyl. 20 Rlerr] is preferably hydrogen

a straight chain alkyl of 1 tqQ 6 _carbon at s branched cha
alkyl of 3 to 7 car borgrﬁPBﬁé’“rﬁ?ﬁée‘i)P]é?‘@r‘éfg?rﬁl di%‘@@ﬁogﬁn y}sasumght chajn
i s preferably hydrogeilkyirofal & 6a:hﬂi‘¢bl‘n albmsrbrﬁrkndhcﬂfchimt Ak$l 686 koN calYiBatoms,

nor e ef erably h dro e X and Y are each
preferably I%drogen rﬁged’d‘é rbd%?tfl ?%gl kyl of 2 to 6 carbons,
straight chain alkyl of 1 to 6 carbon atoms or a branched chain al kyl of 3

to 7 carbon R? R@Q{Eﬁ Rmi’rreeea%ﬁgr ?%ﬂly h%}iﬂ{ geF’strg h?rcﬂambaﬁ%qoof | "#8 rQ@tbon

trifluoronethyl, or east” one
hydr ogen, nore ﬁﬁ‘é‘ﬂ%rl&‘@wb@@ Fbmﬁyﬁkb’géﬁ 3 gp7 carbon atgmgs or giesfaetoplkyl drfobde .6
carbons, more preferably hydrogen, methyl, t-butyl or trifluoromethyl. Preferred
15 embodiments are those wherein two of R%, R® and R’ are hydrogen and the third is a
straight chain alkyl of 1 to 6 carbon atoms, branched chain alkyl of 3 to 7 carbon
atoms or perfluoroalkyl of 1 to 6 carbons, more preferably where the third is selected

from methyl, t-butyl and trifluoromethyl.

20 R*is preferably hydrogen, a straight chain alkyl of 1 to 6 carbon atoms or a branched
chain alkyl of 3 to 7 carbon atoms, more preferably hydrogen or methyl.

" R%is preferably hydrogen or a straight chain alkyl of 1 to 6 carbon atoms, more
preferably hydrogen or methyl.

25
X and Y are each preferably hydrogen, halogen, perfluoroalkyl of 2 to 6 carbons,
straight chain alkyl of 1 to 6 carbon atoms or a branched chain alkyl of 3 to 7 carbon
atoms, more preferably hydrogen, chloro, bromo, flucro, trifluoromethyl, or methyl.
Preferably at least one of X and Y is hydrogen, more preferably X is hydrogen.

30

Z is preferably hydrogen.

R’ and R® are each preferably hydrogen or a straight chain alkyl of 1 to 6 carbon
atoms, more preferably hydrogen or methyl.
35



Rlerr] and Rlerr] are each preferably hydrogen or a straight chain al kyl of

1 to 6 carbon atons, nore preferably hydrogen or nethyl. 35

- 8- W0 99/0640Bt hi n t he scope of this invention are subgeffeFPEd&5dtips
of the abovenenti oned conpounds wherein Wis 0 and A B, X Y, Z and -
Rlerr]-Rerr] are as defined above; andlxyis NR[err] and A, B, X Y, Z
and Rerr]-Rerr] are as defined above. 5 Anmong the nore
preferred conpounds of this invention are those sel ected from Fornul a
(la) or (Ib): R6

X a [ err ] 10 wherein:

R is al kanoyl of 2 to_7 carbon atons or a npiety selected fromthe group

of - Within the scope of this invention are subgeneric groups of the

abovementioned compounds wherein W is O and A, B, X, Y, Z and RLR' are as
defined above; and W is NR® and A,B,X.Y,Zand R'-R'° are as defined above.

5 Among the more preferred compounds of this invention are those selected
from Formula (Ia) or (Ib):

(Ia) A R!
=__
W G
P
N
o ‘ 3
o) */‘\A)\R1

10 wherein:
R'is alkanoyl of 2 to 7 carbon atoms or a moiety selected from the group of:



-O- [ err ]

Rerr], R[eW?”imoﬁ[err] are, independently, hydrogen, strai ATa it (e
al kyl of 1 to 6 carbon atons, branched chain alkyl of 3 to 7 carbon
atons, cycloalkyl of 3to 7 5 carbon atonsy. or perfluoroal kyl of 1 to 6
car bons; R4 is hydrogen, straight chain alkyl of 1 to 6
carbon atons, branched chain al kyl of 3 to 7 carbon atons, cycl oal kyl
of 3 to 7 carbon atons, al koxyal kyl of 2 to 7 carbon atons,
optionally substituted aralkyl of 7 to 12 carbon atons, or an acyl 10
substituent selected frgmthe group consisting of al kanoyl of 2 to 7 carbon
at ons, . al kenoyl 3 to 7 carbon atons, cycloal kanoyl of 3 to 7

carbon atons, aroy| or shetero | of 7 to cabon at ons R2
optional Iy substit ot Bne or N{wo St kyl \(N%Tfups ofw{ar bon
atons, or arylal kano of /1 to 6 ca& bon/atons 15 \err] R
hydrogen, acyl of 2t arbQn at offs, strai ght N:-h-a- al xyl of fi—t-d)t6
carbon atons, or branchfcj Bﬁa?n al kyl bgf R to 7 CZ at ons;

X and Y are, independenQy, hydr ogen,( trai ght ch ®h al Kyl of 1t® 6 car bon
atons, branched chain alkyl of 3 to 7 carbon atons, cycl oal kyl of 3 to 7

carbon 20 atons, al k yal k 4 of 2 fo 7 carbon at I ogen ( I udi ng
chl orine, brom ne, ; na\ di ne) chal n\<br<’mched
chain al koxy of 1 to 6 c bons )}\gr oxy, err or geer f \or él ky of

2 to 6 carbons;

(® (h) @) k)

R R® and R’ are, independently, hydrogen, straight chain alkyl of 1 to 6
carbon atoms, branched chain alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7
5 carbon atoms, or perfluoroalkyl of 1 to 6 carbons;

R*is hydrogen, straight chain alkyl of 1 to 6 carbon atoms, branched chain
alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7 carbon atoms, alkoxyalkyl of 2 to 7
carbon atoms, optionally substituted aralkyl of 7 to 12 carbon atoms, or an acyl
10  substituent selected from the group consisting of alkanoyl of 2 to 7 carbon atoms,
alkenoyl of 3 to 7 carbon atoms, cycloalkanoyl of 3 to 7 carbon atoms, aroyl or
heteroaroyl of 7 to 12 carbon atoms, optionally substituted with one or two alkyl
" groups of 1 to 6 carbon atoms, or arylalkanoyl of 1 to 6 carbon atoms;

15 ' R® is hydrogen, acyl of 2 to 6 carbon atoms, straight chain alkyl of 1 to 6
carbon atoms, or branched chain alkyl of 3 to 7 carbon atoms;

X and Y are, independently, hydrogen, straight chain alkyl of 1 to 6 carbon
atoms, branched chain alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7 carbon
20  atoms, alkoxyalkyl of 2 to 7 carbon atoms, halogen (including chlorine, bromine,

fluorine, and iodine), straight chain or branched chain alkoxy of 1 to 6 carbons,
hydroxy, CF3, or perfluoroalkyl of 2 to 6 carbons;



- 10- Z is hydrogen or a straight chain alkyl group of 1

to 6 carbon atons, branched chain alkyl of 3 to 7 carbon atons,

cycl oal kyl of"@9%¥¥49 car bon at ons, hal ogen, al koxyal kyl BETSPE15487
carbons, hydroxyal kyl of 1 to 6 carbons, or CHNR[err]Rerr]; 5 -
Rlerr] and Rl err] are, independently, hydrog@fb_ straight chain al kyl of 1
to 6 carbon atons, branched chain alkyl"of 3 to 7 carbon atoms, aryl
or arylal kyl: or taken together with the nitrogen they forma five or
six nmenbered ring optionally cont ai ning one or nore additional

het er oat ons, preferably selected fromN, S or O, nost preferably
selected from N or 0, such as 10 . . err

and R[ erd I8 hydroges or gistateht phain aHQYLﬁIOUrPfOfll tod erlen H@ﬁlSaLtmﬁf;led

15 or a phar maeRsihi ARY1 ¥f 3CeePicaiion aainis, c?@ibﬂ'ky{)’bf Fr Ay ugrB Y Aokt gen,
When used herein [ as a e r r a noi ety . 870z
al koxy, i né#kl@%géﬁ%ﬁt?l éﬁ%’t caéﬁ%nsbﬁg#{(?ﬁg%fg@ﬁgﬁnmaﬁo ‘lf{'\}l'l’ond[) ?ﬁj{;??lgﬁglg ; I
thyl, ethyl, |, 1-propy, n-butyl, s-butyl, i-butyl, t-butyl,
ggnt g;l ' ﬁex;l 5 aﬁaoﬁgpt langrlgﬁi/}g' ing\gﬁé})dgﬁti)d hK {'oeie?l 2t(f) 'gﬁth&aEnGQI@EC%E| oal ka¥’r|Jon
i ncludes saturated and unsaturate yCl'i ’gryou&, «s:\ﬂ Pbpro V&
cycl obutyl, cycl éjpent, \iranched| Srasx plkyl mfc? edépearbon careingr apyé oyl arylalkyl; or taken
cycl obutenes, cyglpgit @%ﬁsthecxgidgéﬁxﬁx@%fogﬂldacﬁf% %eﬁ%eﬂgﬁﬁe% ?irngt Sgtionally
cycl oal kyl groups are preferred. 2 or € conpeunds
defined above an@OMamRg epe £bMese additiony) heseroaromsy wreferably seleqtest aom 2 Bl or O,

groups include, hst prarble sclbedYloraNhr3Rathyd Which can be

10
10
_O,_: >’ —N p‘, —N N-R’

P ~
—N \,'\j —N’Nﬁ —N N or _N/j
\=N > \=N ° \=/ N= S

2

R"is a straight chain alkyl of 1 to 6 carbon atoms;
15 or a pharmaceutically acceptable salt, ester or prodrug form thereof.

When used herein the term alkyl as a moiety or part of a moiety, e.g. alkoxy,

- includes straight and branched chain alky! groups e.g. methyl, ethyl, propyl, i-propy,

n-butyl, s-butyl, i-butyl, t-butyl, pentyl, hexyl and heptyl groups. When used herein

20  the term cycloalkyl includes saturated and unsaturated cyclic groups, e.g.

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclpropenyl,

cyclobutenes, cyclopentenes, cyclohexenes and cycloheptenes. Saturated cycloalkyl
groups are preferred.

25 For the compounds defined above and referred to herein, unless otherwise
noted, aryl groups include, for example, phenyl and naphthyl which can be
substituted, independently, with one or more substituents from the group of hydrogen,

halogen, cyano, straight chain alkyl of 1 to 6 carbon atoms, branched chain alkyl of 3
to 7 carbon atoms, alkoxy of 1 to 6 carbons, CFs, or phenyl, the phenyl substituent

30  being further optionally substituted with one or more substituents selected from the



substituted, independently, with one or nore substituents fron1the rQup of
hydr ogen, WO 99/86408gen, cyano, straight chain alkyl of 1 to 487
atons, branched chain al kyl of 3 to 7 carbon atons, alkoxy of_1 to 6
carbons, CF[err], or phenyl, the phenyl subsfituent 30 bei ng further
optionally substituted with one or nore substituents selected fromthe
group of hydrogen, hal ogen, cyano, straight chain alkyl of 1 to 6 carbons,
branched chain alkyl of 3 to 7 carbons, or CF3. The preferred aryl
groups herein are phenyl bi phenyl , and napht hyl , substituted or

unsubsti t ut ed. For the co d f.ined abqve ef
to herein, unl es%roBl? RE hyfwogen, halogen, gyan alS gﬁbgﬁﬂggﬁfyA&? 3dté) , %P 08&%‘?0313(1
benzoyl and napI‘rIHmyhlkthf:B todhcdrbons, or Gﬁgb?ﬂlb tpueferted ianylegronpe hetejn avd phenyl,

one or nore subst s fr hal ogen, cyano,
strai ght chain Sk”? iR E‘fanfr} §ﬁ%&¢ar%‘ﬁ&§? g%%%tggghed chain al kyl of 3

to 7 carbon atons, al koxy of 1 to 6 carbons, or phenyl, the phenyl
substituent 10~ Del NBof Hic! (ffipdinis QRfihed aﬁH@éhh& ‘r'ét%ﬁe&"t&hle%lﬁ  Ghie®bherwise
substituents sel ecte ?ro ep rou dr ogen, %

strai ght chain andtgd, aoyl gmﬁm inghisign dor smnﬁlﬁe enzoyl anélhawh mlyw éﬁh gaR de

7 carbons, or CFs”ubstTth&dpirﬁifeFéﬂ&ﬁﬂﬁrm ofié BHRRrdQibRtifeAtsdrdif MeOyoup of hydrogen,
(phenyl)benzoyl and napt hoy

upsubstitute
For the conpoundilegsm; ﬁié%loaﬁfﬁ?%g éﬁ%f?fg{i“tg PRi}PmE, Sﬂ@é‘e‘éfﬁ%‘ﬁﬁl@é of 3
not ed, heter oar oqol7 cabensatdsms ,alkoxyeodl teibXxcantsonse CEg, dmaplmmyl:,ychd: ipbemylrsybstituent

diréctly bo eI et&c[l% for eixhol? ?P%éyﬁubs?‘gutgéikv}tha@n% Or'ﬁ% {]L{bggtuggfs s%?(%:%#)gom the

het er oat ons en or su
t hi ophene car bongroupof hydiagenchalagdnowyano, Firaight chameiﬂlarlc;ﬁrlyllo  earbons,duandhed

substituted, i ndgp&PARYL b3 oW thrbBRE RICKIP rﬁeqsfbﬁweh%wﬁgfra@ps ﬁerreima&@senzoyl

group of hydrogen hal bgen, cyano, strai ght chain alk car bon
atons, branched @h&@ﬁ)@&?&'l a@ﬂ ngpthgyly S%@%BB?F& or Wpsu@;tgute For

t he corrpounds defi ned above and referred to herei n, unless otherw se

not ed, aryl al kanoyl fers to uch as benzyl. carhonyl .or .
napht hyl met Rt 25" cEP By fomRRRndS defged Abays hd g lsmsddp Berein, wnless gyprvise
atonms directly baotedchetaroaroyl refers ¢@n biivey br smdimm]bcredvlhenamcrychd:mingldhy:bﬂg bonged

(s rermnally SURSEEIHERA e ot Ebntafiith bilor two hetBlohlorl QiBild #3h nitrogen,

defi ned herei nbetfore npoun ove
referred to her edxygenndreselfen, for wixampbo thlonmr@dcarbpaykyor @Vrlémﬂ garepnyl. The

refers to groupspgitiehrAhePSAZah B subdittitd) li®dperbently, with one or more substituents
20 from the group of hydrogen, halogen, cyano, straight chain alkyl of 1 to 6 carbon
atoms, branched chain alkyl of 3 to 7 carbons, or CFs.

For the compounds defined above and referred to herein, unless otherwise
noted, arylalkanoyl refers to groups such as benzyl carbonyl or naphthylmethyl
25 carbonyl containing an alkyl group of 1 to 6 carbon atoms directly bonded to a
carbonyl radical, wherein the alkyl group is terminally substituted by an aryl, and the
aryl group is as defined hereinbefore. '

For the compounds defined above and referred to herein, unless otherwise

30 noted, aralkyl or arylalkyl refers to groups such as benzyl or naphthylmethyl

- containing an alkyl residue, preferably a lower alkyl residue of from 1 to 6 carbon

atoms, most preferably from 1 to 3 carbon atoms, terminally substituted by an aryl,
wherein the aryl group is as defined hereinbefore.



containing an al kyl residue, preferably a | ower alkyl residue of from1l to

6 carbon atons, nost preferably from1l to 3 carbon atons, termnally
subst i t ut edwxyssos4es yl | wherein the aryl group is as def iR§dd-S98/15487
her ei nbef ore. -12--

For the conpounds defined above and referred,to herein, unless otherw se
noted, the term hal ogen is neant to include éhl orine, bromne, fluorine and

i odi ne. The preferred conmpounds of this invention include:
[ 2- Chl or o- 4- ( 3- et hyl - pyrazol - 1-yl)-phenyl]-(5, 11 -di hydro-pyrido[2,3-b]][
1, 5] be nzodi azepi n- 6-yl ) - met hanone;

2 Chl or 0- 4- (5- met hyl - pyrazol - 1 -yl)- pheng/l] (5 11 -di hydro-pyrido[ 2, 3-Db]
1 ,5]be 10 nzodi ;fzcgp‘.hﬁ cgnggoyn%tdﬁgﬁ ove and referred to herein; unless otherwise
2- Br ono- 4- ( 3- maiohul, tlfé\/téﬁﬂﬂhrogén ¥ W@ hdé Shlodihe; &bhﬂ&r BruBdihé 86d Rddred]
| , 5] ben zodi azepi n- -yl) - met hanone; 15 (5

D|hydro pyrido[2,3-b] [1

, 5] benzodi azepi n- 6- y| Jhe( grefertedroomdotindd dixhtsamesion-include:

phenyl ) - met hanone; (5,1 1-Di hydro-pyrido[2,3-b] [1

, 5] benzodi azepi 3- r

- 2]-t rifluor orrgt Ry %)ni I%? (rnet]{;ﬁ;r%&cﬂ)ﬁ @5 %hem:ll]%/%)lif lhy&r%ﬂfndo[p H)[(l) %b% b]
[1 ,5] benzodi azelpodnaﬁefynﬁ-jflmm(@hamnhyl pyrazol - 1-yl)

-2-trifluoronethyl - phenyl ] met hanone 1:1 salt wth rret hanesul fonic acid;
(5,1 1 -Di hydro-pyrido[ b] [1 ,5]benzodi azepi n- d¥

[ (3~ et hyl - py IOt Y ety Lpsranlolry 5 DR ek Ay sserpyTicoie hHa Sdber - 1
salt w th hydr oghb&hk&ia®¢l)-methanone;

[
[
[
[

[2-Bromo-4-(3-methyl-pyrazol-1-yl)-pheny1]-(5,11-dihydro-pyrido[2,3-b][1,5]ben
zodiazepin-10-yl)-methanone;

—
h

(5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-6-y1)-(4-fluoro-2-trifluoromethyl-

phenyl)-methanone;

(5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-6-y1)-[4-(3-methyl-pyrazol-1-yl)
-2-trifluoromethyl-phenyl]-methanone;

(5,11-Dihydro-pyrido{2,3-b][1,5]benzodiazepin-6-y1)-[4-(3-methyl-pyrazol-1-yl)
-2-trifluoromethyl-phenyl]-methanone 1:1 salt with methanesulfonic acid;

(5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-6-yl)-[4-(3-methyl-pyrazol-1-yl)
-2-trifluoromethyl-phenyl]-methanone 1:1 salt with hydrochloric acid;

]
\

!

4-(3-Methyl-pyrazol-1-yl)-2-trifluoromethyl-benzoic acid methylester;

4-(3-Methyl-pyrazol-1-yl)-2-trifluoromethyl-benzoic acid;

3]
O

(5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-10-y1)-[4-(5-methyl-pyrazol-1-yl)-2-
trifluoromethyl-phenyl]-methanone;

(5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-6-y1)-[2-trifluoromethyl-4-(3-
trifluoromethyl-pyrazol-1-yl)-phenyl}-methanone;

13)
th



(3-MNet hyl - pyrazol -1-yl)-2-trifluoronethvl-benzoic acid nethyl ester;

(3 Met hy| W@/2906803- 1-y| ) - 2-tri f 1 uor omet hyl - benzoi ¢ acid; 30 PCT"US9@95‘181’
D hydro-pyrido[2,3-b] [1 ,5]benzodi azepi n- 10- yI) [ 4- (5-nethyl -pyrazol - ~

yl)-2- trifluoromet hyl - phenyl ] - met hapgne (5,11

-Di hydro-pyrido[2,3-b] [1 ,5] benzodi azepi n- 6- yI) [2-trifluoronethyl-4-(3-

35 > trifluoronethyl- pyrazol 1 -yl)-phenyl]-nethanone;

4-
4-
1-

- 13- (5-Methyl -5, 11-di hydro-pyrido[2,3-b][1
, 5] benzodi azepi n- 10-yl ) -[ 4- ( 3- net hyl - pyr azol - 1
-yl)-2-trfluoronethyl - phenyl | - met hanone; 5 (5,11

-Di hydro-pyrido[2,3-b][1 , 5] benzodi azepin- 1 0-yl)-[2-fluoro4-(3-nethyl-pyr
?zgl : é -yl)- pgdethym hli-lﬂg’(}dro-pyndo[z 3-b]2[1451mrizbumq>mn®nym ﬁ]-(&rﬂethyli%yr
[ ro rido 0 met hanone;
(5, 117 D h%ro G%Ha ld%IF’f %‘J‘BJI"]’T’? OE9F bR SR Hieerbiontey)
, 5] benzodi azepi n- 10-yl ) -[ 4-fl uor o- 2- ( 3- net hyl - pyr azol -
-yl henyl |« ne
i g;l g Bhengl }5 ( 5{@??@@%‘0 pﬂldohz %%3@]%/%0 %zgpgiefd}gi) [ayiillftﬁ8—4_-(3lmethyl-pyr
1, 5] benzodi azephazpl- liyl()-mbylylﬂlﬂdim

(2 Chl or o- 4-f | uor o- phenyl ) - (5-nethyl -5, 11 d| hydro pyrido[2,3-b] [1
, 5] benzodi aze -10- vyl b net hanone;

1B hydr o- pyr i 64 DilaprorpRsbn ot Gupreridale 5-bliT SitengediszapintBoRy - pyr
azol - 1 -yl)-phapyahon&t hanone;
10
(5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-10-yl)-[4-fluoro-2-(3-methyl-pyr
azol-1-yl)-phenyl]-methanone;

[2-Chloro-4—(3-methyl-pyrazol—l-yl)-phenyl]-(S-methyl-S ,11-dihydro-pyrido[2,3-
15  b][1,5]benzodiazepin-10-yl)-methanone;

(2-Chloro-4-fluoro-phenyl)-(5-methyl-5,11-dihydro-pyridof[2,3-b}[1,5]benzodiaze
pin-10-yl)-methanone;

20  (5,11-Dihydro-pyrido[2,3-b][1 ,»>]benzodiazepin-10-yl)-[2-methyl-5-(3-methyl-pyr
azol-1-yl)-phenyl]-methanone;

" (5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-6-y1)-(5-fluoro-2-methyl-phenyl)
-methanone;
25
[4-(3-tert-Butyl-pyrazol-1-yl)-2-trifluoromethyl-phenyl}-(5,1 1-dihydro-pyrido[
2,3-b][1,5]benzodiazepin-10-yl)-methanone; |

_ [2-Chloro-4-(3-methyl-pyrazol-1-yl)-phenyl])-(11H-5-0xa-4,10-diaza-dibenzo[a,d]
30 - - cyclohepten-10-yl)-methanone;

[2-Chloro-4-(3-trifluoromethyl-pyrazol-1-yl)-phenyl}-(5,1 1-dihydro-pyrido[2,3-
b}[1,5]benzodiazepin-6-yl)-methanone;

35  [2-Chloro-4-(1-methyl-1H-pyrazol-3-yl)-phenyl]-(5,1 1-dihydro-pyrido[2,3-b][1,5



(5,11 -D hydro-pyrido [2,3-b] [1

, 5] benzodi azepi n-6-yl ) - (5-fl uoro-2-net hyl - phenyl) - met hanone; 25

[ 4-(3-tert- Bubybogysazol - 1-yl)-2-trifluoronethyl -phenyl]- (5, 1 PCT/USI8/15487

1- di hydro- pyri do[ 2,3-b][1 , 5] benzodi azepi n- 10-yl ) - met hanone; -
[ 2-Chl oro-4-(3-net hyl -pyrazol -1 -yl)-phenyl] 1 1 | H 5-oxa4,

10-di aza- di benzota, d] 30 cycl ohept en- 10- y1I°)'- net hanone;

[ 2- Chl oro-4-(3-trifluoronethyl-pyrazol- 1 -yl)-phenyl]-(5, 11

- di hydro- pyrido[ 2, 3- bl[ 1 ,5]benzodi azepi n-6-yl)-nmethanone; 35

[2-Chloro-4-( 1-nethyl- | H pyrazol-3-yl)-phenyl]-(5, 1

1-di hydro-pyrido[2,3-b][ 1,5

-14- ] enzasiigzepiop! yl) reethanonget hanone; [ 2- Chl or 0- 4- (

1-nmet hyl - 1 H pyrazol -3-yl)-phenyl]-(5-nmethyl-5,11 -di hydro-pyrido[ 2

,3-b] [1 ,5]benzaodiazepin- 1 O-yl)-nethanone;, 5 _ 6,11 . .. i

- Di hydr o- 5H pyr i doChlprasd4{]-methy ﬁ}}@éﬁ%g?’é}aﬁﬁhwlb(%ﬁ’éfhﬂ%’l1‘d1hydr°'Py“d°[2

[ 2- Chl or o- 4- ( 5- nBtHIY1,5]bénddidzE mZLm%'DfrhﬁhQ{mﬁ;W )-phenyl] -(5,1 1

- di hydr o- pyrido[ 2, 3- b] [1 , 5] benzodi azepi n-6-yl)-nmet hanone; 10

[ 2- Brorm-4-(35- met hyl - pyrazol- 1 -yl)-phenyll-( 1 1H 5-o0xa-4, 1

0- di azadi benzo[ a6,d]-Dihydro-5H-plynbep2 8+b][ 115 Pbarizpdiret finarS rome;

[4-(3-Met hyl -pyrazol - 1 -yl)-2-trifluoronethyl-phenyl]-(1 1H 5-oxa-4, 10-

15 di azadi benzo[ a, d] cycl ohepten- 1 0-yl)-net hanone;
[2-Chloro-4-(5-methyl-1H-[1,2,4]triazol-3-yl)-phenyl]-(5,11-dihydro-pyrido[2,3-

b][1,5]benzodiazepin-6-yl)-methanone;
10
[2-Bromo-4-(3-methyl-pyrazol-1-y1)-phenyl]-(11H-5-0xa-4,10-diazadibenzo(a,d]
cyclohepten-10-yl)-methanone;

[4-(3-Methyl-pyrazol-1-yl)-2-trifluoromethyl-phenyl]-(11H-5-oxa-4,10-
15 diazadibenzo[a,d] cyclohepten-10-yl)-methanone;

[2-Fluoro-4-(3-methyl-pyrazol-1-yl)-phenyl]-(1 1H-5-oxa-4,10-diazadibenzo[a,d]
cyclohepten-10-yl)-methanone; and

20 [2-Chloro-4-(1-methyl-1H-pyrazol-3-yl)-phenyl}-(1 1H-5-0xa-4,10-diazadibenzo[a,d]
cyclohepten-10-yl)-methanone.

It is understood by those practicing the art that some of the compounds of this
invention depending on the definition of Rz, R3, R"', RS, Rs, R7, RB, X, Y, and Z may
25  contain one or more asymmetric centers and may thus give rise to optical isomers and
diastereomers. The present invention includes such optical isomers and
diastereomers; as well as the racemic and resolved, enantiomerically pure R and S
stereoisomers; as well as other mixtures of the R and S stereoisomers and
pharmaceutically acceptable salts thereof, which possess the indicated activity.
30  Optical isomers may be obtained in pure form by standard procedures known to those
skilled in the art. It is also understood that this invention encompasses all possible
regioisomers, and mixtures thereof which possess the indicated activity. Such
regioisomers may be obtained in pure form by standard separation procedures known

to those skilled in the art.



[ 2- Fl uor o- 4- ( 3- net hyl - pyrazol - 1-yl)-phenyl]-( 1 |H5-0xa-4, 1

0- di azadi bernwef w/0d}03 cycl ohept en- 10-yl)-net hanone; and PgF/US8/15487

[ 2-Chl oro-4-( 1-nethyl-1 H pyrazol-3-yl)-phenyl]-(11 H 5-oxa-4, -
10- di azadi benzo[ a, d] cycl ohepten- 1 0-¥{%;nethanone. '

It is understood by those practicing the art at sonme of the conpounds of
this I nventi on depending on the definition of R err

] X Y, and Z may 25 contain one or nore asynmetric centers and nay thus
give rise to optical isoners and di astereonmers. The present

I nvention includes such optical isoners and di astereoners; as well as

the racenic and resol Tbd phemeasenticallyiasaentgblp salkts medheseglerived from such organic and

st er eoi soners; ﬁ'ndfg!uhca iak hat: @ieid, U[ﬁlcOfac‘elﬁ% RafBflcS stt@hD ﬁﬁ'l’@if:s Ir'x’dldmc
phar maceut i cal | y a

e salts thereof posse fhe indicat
activity. 30 Cqui@&qué"on@fdfO rﬁmab%& DTGy ﬁsuélrcmlﬁﬁq‘?f‘ g‘?‘HC and

pr ocedur es knomsﬁrgla}qu@@wn acceptﬁlklbhbiﬂ@ in the art. It is also understood
that this invention enconpasses all possible regi oi sonmers, and

m xt ures thertof which possess the indicated activity. Such
regi oi somers nmay be ollso asdrding paithe presemt inveatian dsare isprpaidetli aomethod of dreatsg

known tot Qgé&sei.‘f%o'éﬂdgtdons Ny dlhs%{&’é'rg in Which Vastogfﬁssm z%%ogust aCtIVI{)hlS desired, the

- 15- armaceuticalTy acce
derived from sucethqgheomprsidg administesingatoi a:hamadsora@thexz:mamrnal mmddhereof an

acetic, tartari CesSURR! AthGunt Bt ddin Lﬁd@nldo&' £ pharmacety Lﬁl%‘éfﬂ 9§1ti‘6n of this invention.

hydrobromc Uﬁﬂo g oric, nitric, furic hanesu on|
sinmlarly kn Abe pprsapy methods of treStmem mCIUde mose,&?"sé“ﬁ%?é&r‘iﬂ“ﬁ&‘%”é qrlisorders

present inventi oynidiehRke St RdeRithble do delBatd o4bt& VITIGRd Wieh lelebraﬁitlsfﬁat%emto the

conditions or disorders in which vasopressin oni st acti.vit esi
Che ot houSRNatarE st ay Feiehes BRI Sps A hinaach Ve (R AR fng biood
need thereof an circulatied,forciffece tienenal caxfseevationpufuwmateo andiurine concstationl Such

conposi tion of t H‘l gll ?the.a&q'ent é%tlude-rﬁﬁt e ?ﬂbdﬁﬂttﬁogéat&&%&rfﬁ%ﬂﬁ%s %n51p1dus

i ncl ude those for seases, condi sor
desirabl e t ol el Beeturial canswresis,| Rociwda.y BHnyY! insdontingndeacaroblepding eih coagulation

circulatory syst gfibrdefd S3ifndrs ot Vel ¥nMARSM nogen activator (t-PA) in the
bl ood circulation, or affect the renal conservation of water and urine

concentration. Such net hods of treatnent include, but are not limted
to, treatnments for di atmet gethodsi eréinsinchide faefiftationdh IRUhaeSbs othed Gheingals of

urinary inconti RS drary detfell)? gfl liqugat%rr]id w(inagrl{'ll&tallsoonbe described as controlling or treating
20 the inability to temporarily delay urination, whenever desirable. This method is
understood to include treatments facilitating the temporary delay of urination which
are separate from and not included in the treatment of the conditions known as
" nocturnal enuresis and nocturia.

25 The present invention accordingly provides a pharmaceutical composition
which comprises a compound of this invention in combination or association with a
pharmaceutically acceptable carrier. In particular, the present invention provides a
pharmaceutical composition which comprises an effective amount of a compound of
this invention and a pharmaceutically acceptable carrier or excipient.

30 _

The compositions are preferably adapted for oral administration. However,
they may be adapted for other modes of administration, for example, parenteral
administration for patients suffering from heart failure.



di sorders in humans or ot her mammals. The met hods herein

include facilitation in humans or other mammal s of tenporary del ay of
urination, wwioc9/06#0p al so be described as controlling or treatFGHUNRB/154§7he
inability to tenporarily delay urination, whenever desirable. This nethod -

IS understood to include treatnents faqj%jtating the tenporary del ay
of wurination which are separate fromand not included in the treatnent
of the conditions known as nocturnal enuresis and nocturi a. 25

The present invention accordingly provides a pharmaceutical conposition
whi ch conprises a conmpound of this invention in conbination or association
with a phar maceutically acceptable carrier. In particular, the
present invention proW QEdergfo obtain ﬁﬁ&?ﬁﬁ@éﬁt?fcéﬁmé@%&?fbi ’(SnlSV\Pﬁeé‘Hred that a
Cﬁrrprl ses an Ie}‘ f@eﬁpdéﬁioaxgelmné ifenfiof @MPthecfosh of a %nét dd¥es Sdﬂmﬁrﬂmrﬁt_?_d@d%dfoﬁns
phar maceutical ly, acce e carrier,or exci.pient. . : e
P onpos £1 ons. ar STRET GOgPyeaalst B0 PoY RS AF sitiisoistinlsy S0 i dspg Aorms may
t hey may be adapioachih fronp0Heo 1000as; «ffa asinpaundtafakhe mventicr ameixaefdrahly from 2 to
par ent er al m nistration for tents suffering. f rt. failure,
Pl6: 5 S SRl s R I Dia WS by SRR a Riigefip o
is preferred thate gresent ingontpwsi Thogompounds dfithe prasont inyentiont ¢pm Peoadminfistered
unit dose. Suit Iyt £ 0.01 i | £LErabFARSULES 3R

afh iy Ut a.do?@?ﬁéucﬁ'ﬁout 1 Fdd"x%%}(tgaé}mjﬁ fera %i‘ont a(?% : r%e of 0.1

powders in sachets or vials unit dose for mO0.1

to 1000 ny of a edPFBEkE- cfuchkeMPREARs BIRY ecRdgriBISEr bty } éhf imes a day, myge

ng. Still furtheisupnefeémed tdnd ttiHas a8y OrTHe EQRpadifloRs 0P BS if¥eforR may be
conpound of theaEﬁrese t mvent;@gg.P(FThe co oundsgﬁf th resent

i nvention caf beoSRaH&Pehgpnventio ipiegyts, Sugd a8 & Gl 2ofIsHiRaIRLRE fgetito?
100 ng/ kg or prdiiadah|y labricandoaeflavoriyeg afgefit hnd the like.10Thegy kge fSumhlated in

conposi tions may 1Al defr 0.6 t] a_. S |,
from1l to 4 tines _ge%g@alfﬁgerﬁ%gh{)%mﬁni%é’ ot 2t ﬂﬁ‘gR r?er{vsel%ﬁ%r%gﬁ%% Bseedls& HI%“X
formul at ed with a6hypetansivglagents diveHesandBdlockingagents er, a di si ntegrating
agent, a bi nder, a lubricant, a flavoring agent and the |like. They are

formul ated in conventional manner, for exanple, in a manner simlar to
that used fdP known AlSO aGOrHPEEPIBRAATGE M dBRMIONGThGFR RIS BTfided processes for

[err]-blocking ageaidng theldompounds of thdpsBemGavddiong t o the present
invention there are provided processes for

PROCESS OF THE INVENTION

20 The compounds of the present invention may be prepared according to one of
the general processes outlined below. The compounds of general formula (I) wherein
W is oxygen or NR® and R® is hydrogen, can be conveniently prepared as shown in

" Scheme I



produci ng the conpounds of the present invention.

PROCESS OF Tiv© 49M6¢ENTI ON 20 The compounds of the prBSESIS/15487
i nvention may be prepared according to one of t he general processes
outlined bel ow. The conpounds of general for rp[ué_a (1) wherein Wis
oxygen or NR[err] and R err] is hydrogen, can be conveniently prepared as
shown in Schene |I.
-17- [ err ] SCHEME | (1
W= 0, NH) J= acyl ating noi ety Y A F(CQ)
(3) 1. RH (4)
Base . SCHEME 1 . Separation of
regi oi soners N==\
0 B Y (I W:O NH L ]/Z
abc, dl, n, 0) W J\(\
N \ < A
X— F(Ci)
v N
H @ o i \B
_ . , Y )\
A W=0,NH) J= acylating moiety “ A/ F(Cl)
3
1.RI-H
Base

2. Separation of regioisomers

Thus, a pyridobenzodiazepine (or benzoxazepine) of formula (1) is treated
with an appropriately substituted haloaroyl(heteroaroyl) halide, preferably a
5 fluoroaroyl or a fluoro(chloro)heteroaroyl chloride of formula (2, J= COCl), in the
presence of an inorganic base such as potassium carbonate in a polar, aprotic solvent
such as dimethylformamide; or an organic base such as 4-dimethylaminopyridine in
an aprotic solvent such as dichloromethane or tetrahydrofuran at temperatures ranging
from -40°C to 50°C to yield the intermediate acylated derivative (3).
10 |
| Altemativel}}, the acylating species can be a mixed anhydride of the
corresponding carboxylic acid, such as that prepared treating said acid with 2,4,6-
trichlorobenzoyl chloride in an aprotic organic solvent such as dichloromethane
according to the procedure of Inanaga et al., Bull. Chem. Soc. Jpn., 52, 1989 (1979).



Thus, a pyridobenzodi azepi ne (or benzoxazepine) of forrmula (1) is treated
with an appropriately substituted hal oaroyl (heteroaroyl) halide, preferably
a b5 fl uorearoyk4sr a fluoro(chl oro)heteroaroyl chloride of POTAISP&1542]

J= COCl), in the presence of an inorganic base such as potassium -
carbonate in a polar, aprotic sol vent such as di net hyl f or mam de; or
an organi ¢ base such as 4-di net hyl am nopyriditg in an aprotic sol vent

such as di chl oronet hane or tetrahydrofuran at tenperatures ranging
from-40[err]Cto 50[err]Cto yield the internmedi ate acyl ated derivative
(3). 10 Alternatively, the acylating species can be a m xed
anhydri de of the correspondi ng carboxylic acid, such as that prepared
treating said acTreaument 20fi sid mixedt ppkydisdobehzesnerehl ofdrgeulan (2h with the
aprotic organic iﬂlﬂ'@égnzﬁa'ﬁgegﬁe%?m&{zgﬁ%éﬁ&? of form@l%cggdinng §d?vérﬁesuch as

procedure of Ina %a et al Chem So (b@,s
- 18- disfiRromeshang gndy inefth earPﬁ?tFquGe Oéf agerPEEARIC fgsePRch 235 4-

with the pydhh@k@lbﬁamsbp@ﬁamerae te(rﬂﬂierb@&lsor&ﬁglﬂglfﬂﬁh oef tb eHeeklax tempdrituse of
sol vent such ,as di chl. Olﬁi thane gnd in.t fgresenﬁg ?ﬁ rgani ¢ base
such as 4- Gerabirdh Heids frrmediafe aqylated derfyative (I %@‘emﬁt}m O[err]C
to the reflux tenperature of 5 the solvent, yields the internediate

acyl ated derivative ( ormul a

(3) is then treated Q%&{' S&g(;% gpgf)algéheﬁlnqegged \ﬁtﬁwﬁoﬁl %Otéﬁsfu%f’r
appropriately sub@tumhiaétobfm@lpml@t Yélﬂbsfﬂ@nmilhate(WQCWIfenmulR[(@rwl}ercmR is
sel ected from t hg@xedirofithdla, b, cd, 19h, 6 SR Of ndito fcﬁés?@lfﬁéd%&%é}?ﬂ an

above) in an 10 aprotic, organic sof vent S‘u rmam de
t et r ahydr of ut®an) apgptic organicesphesng fusheas dimgHLy, ma@iﬁem;%&@bw@fm@ #tef | ux

tenperature of tﬁaﬁm%%u\iﬁﬂiandi ftb@l Antsient to th&féﬂ&@lu&ﬁip@rfanﬁ@ Be Rl solv@htub Jield a
(1), wherein Wis ox%‘gﬁn or and

R, R, and R5 af%™H eqflgﬁgeéf fospala )’l"ghq{%r%’éﬁX\ﬁﬁ‘HOﬁ‘éﬁfdﬁsB ﬁé
het er ocycl i ¢ noi RY, 3R and RS efeeastdefinéd abovenBS s hypirogen. dnd R/ maroheterogycjmrmolfety

heterocycl es def ée@ecﬁﬂ&\ﬁethgggb,lé d, LIA 554 é?&u%dof%%le?&éycles defined above and

15 illustrated below.

RS
N
~v N R \N/\N ~y \\ \N/\
2
\N-—- \=< \==\j, R \:./\R2
R2 R2
(a) (b) () (d)
AN A ~
\ 2

N=N N=/ R? N=Nl R

1) (n) (0)
20 The condensation of the intermediate of formula (3) with the intermediate salt

of formula (4) leads to a variable ratio of regioisomers of general formula (I) which

are separated by means of chromatography and/or crystallization.



[ err ] : (1)

(n) WO 99/064030) 20 The condensation of thePGIVES9%88684%t e
of formula (3) with the internedi ate salt of formula (4) leads to a -
vari able ratio of regioisoners of general forpyla (1) which are
separated by neans of chromatography and/ or c'?y'stal lization.

-19- The preferred substituted fluoroaroyl and

fl uoro(chl oro) heteroaroyl chlorides of formula (2) of Schenme | are

ei ther avail able comercially, or are known in the art, or can be
readily prepared by procedures anal ogous _to those in the |iterature for the
known..conpounds. The preferred sphetitsted; flweropreyh end Eivos(chiormhetgroarayk ehlprides

the heterocycle gf férﬁ{dw kt} &%cheme I a‘.l‘é‘@iftl‘i‘érfhvglﬁﬂé ]cohﬁne%&hﬁyt&%é kABwhhA ths art,
b, ¢, d, 1, n or o group etero& cl es defined above

are prepared by OF&# hﬁﬁ@addlfy RIEPRCA DYRTOESAUrES dnalpgopsstorthers )&a@e%ramrgéehthe
as sodi um pot aS%Uﬁthn{pb{;ﬁldlg,lm hydri de or a netal al koxide at tenperatures
10 ranging f% -40[err]C to ambient in an aprotic organic solvent such
as di nethyl f ormam de or tetrahydrofuran. Al ternatively,

t he conpounds of genere $calivml @otdsyinde s lithieeh)i sulSchietile Heterocycleasf foemula (4,

prepared accordi r\]xﬂxeremtﬁ]elspge?ec?esds fioH {ﬂenf d'b' & &Cn%ngr J) Igrm}ﬁ_’ of heterocycles defined

above) of Scheme I are prepared by treatment of said heterocycle with a strong base

such as sodium, potassium or lithium hydride or a metal alkoxide at temperatures

10 ranging from -40°C to ambient in an aprotic organic solvent such as
dimethylformamide or tetrahydrofuran.

Alternatively, the compounds of general formula (I) described in Scheme I
can be prepared according to the process outlined in Scheme II.
15



-20- SCHEME | | Esterification
[err] [ err ]

2. Separ at i WO 06403 J= COH PCT/US98/15487
regi oi sonmers (5) (6) -
Hydr ol ysi s 20- [err]

(7) J=COCCH3 (8) “"J=CO0H

err ] (9) J=acylating noiety (I WO, NH, Rerr]=
a,b,c,d, 1,n. 0 Thus, an appropriately substituted fluoroaryl
or fluoro(chl oro)heteroaryl carboxylic acid of formula (5) is

esterified using nethods known in the art, such as 5 treatnent with
oxal yl chloride QcahMayt chloride in an al cohol solvent such as

J
J\(%B Esterification \(j 1. Ri-H &)

Y ~
— : o
2. Separation of
J=COOC p
J=COOH Hs regioisomers
(5) ©

J
Hydrolysis Y§B
9] o 3 QU
A

Y—< . A2 R!

(7) 1=COOCH; (8) J=COOH

)
x——:-\ VV}//
ZZ N O)\(\B
H

J
Y AR ) KR
(9) J=acylating moiety (I W=0, NH; R1= a,b,c,d,l,n,o0)

Thus, an appropriately substituted fluoroaryl or fluoro(chloro)heteroaryl
carboxylic acid of formula (5) is esterified using methods known in the art, such as
5 treatment with oxaly! chloride or thionyl chloride in an alcohol solvent such as
methanol, in the presence of a catalytic amount of dimethylformamide; or by
condensation with an alcohol such as methanol, in the presence of an acid catalyst
such as para-toluenesulfonic acid at temperatures ranging from ambient to reflux
temperature of the solvent.
10



met hanol , in the presence of a catalytic anmount of dinmethylfornmam de} or
condensatloW%’%’W % al cohol such as nethanol, in the presenc&®<3fUSH ‘5‘@17

cat al yst such as para-tol uenesul fonic aci d at t enper at ures rangi ng
fromanbient to reflux t enperature of ijfje solvent. 10

-21- The resulting ester of fornmula (6) is reacted with
t he sodi um ( pot assi um or lithiunm) salt of an appropriately

subst.i tuted heterocycle of formula (4, wherein Rerr] is sel ected
fromthe a, b, ¢, d, I, n or o group of heterocycles defined above) in a

I ti I t h t h I de,.at .
Pemmer atures rang! ng TToReasBE SE7or ToryaT el i Tt i B 854, (potassium or
solvent, to vyi elithiwm) Sa:lt ﬁmapp{olmatshyesubstﬁtummedocycle of foxmutual(4, WHdrein RS is
condensat i on Of @t?%kg}]&é)a Ibe@dé lt Bdtd g'fdb bdﬁe'i&%%fclé) défﬂ%g%b%ggﬁm a polar

of general fornu h’ar e’ Separat o]y
and/ or cr §IOHE |argani¢ salvent such as dimethyHgppamidmat tepapreshtpsissrapginghrom

| nt er medi at & esi@bief to/ @1 tmpchirutd SR Rolvent, to WSQH%@gﬁ@%}%%&%ﬁgﬂéw

hydr oxi de in nethanf I'i thj ydr oxi de rof uran
affords the cariosapad@ ayl‘a C%deﬁﬁ“i’@l“éf (ﬁbWFH]I(é) leggis to a variablé ratio of regigésomers

i nternmedi at e casbgedralCfoiuth (B) which henseparated tbgdmeah@ ol th2énih@igk &Fhy28edYbr
y

15 preferably anaﬁC'd chloride or a m xed anh i de of general formula
(9) using any oftys The procedures descri bed herei nbefore.
Subsequent condensatlon of the pyridobenzodi azepi ne (or benzoxazepi ne) of

f | 1 th th dy '

to any of A" the pronBsEhlRbAELAR P I ARTPRRS o5 I, Rl 325 Phgh b
conpounds of f orqagons (hape gach as sodBymehydroxidghin emcnhREQir tdr lithivml bydredider om
the a b, ¢ O telahylirofarsh) QR (B cABLRIIRCUGY B ge%e{alhfoﬂﬁﬁg gy above.

The appropri ately substituted fluoroaryl or flu loro eroaryl
carboxylic 25 acids of fornula (5) of Schene Il are either avail able

commercial |y, or areTh&termiediate carbokylit &id (8)dk W&ﬁeﬂe@mtbme&ymﬁﬁgdé&ﬁ
procedur es Snal gxgpergblg(%ntagzof c(:i‘l'nlondc.at Qxe a lnlng(eeci grtxhuyd%de of generali formuvlm (&)Ou u?gu Qny of

the procedures described hereinbefore.

Subsequent condensation of the pyridobenzodiazepine (or benzoxazepine) of

formula (1) with the intermediate acylating agent of formula (9) according to any of

20  the procedures described hereinbefore, yields the desired compounds of formula (I) of

Scheme 1, wherein R! is selected from the a, b, c,d, 1, n or o group of heterocycles
defined above.

The appropriately substituted fluoroaryl or fluoro(chloro)heteroaryl carboxylic
25  acids of formula (5) of Scheme II are either available commercially, or are known in
the art, or can be readily prepared by procedures analogous to those in the literature

for known compounds. |

Alternatively, the substituted carboxylic acids of formula (8) of Scheme II can
30  be prepared according to the process outlined in Scheme IIL



Alternatively, the substituted carboxylic acids of fornmula (8) of Schene II
can 30 be prepared according to the process outlined in Schene |11.

- 22- wo 99/06403 SCHEME | | | [ err PCT/USY8/15487
F(Cl) 2. Separation of A R err] -
regi oi somers (11) (8, Rl1= ab? c,d, l,n,0) (10 Y is
not CF3) Thus, a fluoroaryl or“ftuoro(chl oro)heteroaryl

nitrile of formula (10) is reacted wi th the sodi um (potassium or
lithium salt of an appropriately substituted 5 het erocycl e of formul a
(4, wherein Rerr] is selected fromthe a, b, ¢, d, 1, n or o group of

het erocycl es defined above) in a polar aprotic organic solvent such as

di met hyl f or mam de at $§§@ﬁﬂﬁt s ranging fromanbient to the reflux
tenperature Ve to yield an internedi ate of general
formula (11). Cbndensatlon of (10) with the internediate (4) leads to
a variable ratio of reg|0|soners of %gneral formula 10 (11) which are

separated by means of chronat ogr &pRy- ystal | i zation. HOOC\/\
Hydrol ysis of the i ate nit Bae of fSﬁ%ﬂ*ﬁ?% 1, Hydeolgsin Y y—s—rot

CF3) is pr ef ay. ” y car+ied outmit Ergaﬁ+e—aehd sucH\%yl\R1
dilute sulfuric acid, /l\ rzeggeqea_rﬁg r ran giom anbi ent to

60[err] C 15 - AIterntlv (}/s %’/rolyms of the n|tr|Ie1(112) can
be carried out by heatlng in the 8IOBNOPIRsance(Hl) a strong &$kR FeDEghkn.o)
such as sodi um hygw ‘ﬁ r}@g} al cohol sol vent such as ethanol, wth
or without a phas 59 )al yst such as benzyl di net hyl t et radecyl
anmoni um chl ori de. 20 The resulting carboxylic acid of formula

(8) is then converted into the desired
Thus, a fluoroaryl or fluoro(chloro)heteroaryl nitrile of formula (10) is reacted

with the sodium (potassium or lithium) salt of an appropriately substituted
5 heterocycle of formula (4, wherein R! is selected from the a,b,c d, 1 noro group of
heterocycles defined above) in a polar aprotic organic solvent such as
dimethylformamide at temperatures ranging from ambient to the reflux temperature
of the solvent, to yield an intermediate of general formula (11). Condensation of (10)
with the intermediate (4) leads to a variable ratio of regioisomers of general formula
10  (11) which are separated by means of chromatography and/or crystallization.
Hydrolysis of the intermediate nitrile of formula (11, wherein Y is not CF;) is
preferentially carried out with an inorganic acid such as dilute sulfuric acid, at

temperatures ranging from ambient to 60°C.

15 - Alternatively, hydrolysis of the nitrile (11) can be carried out by heating in the
presence of a strong alkaline base such as sodium hydroxide in an alcohol solvent
such as ethanol, with or without a phase transfer catalyst such as

benzyldimethyltetradecyl ammonium chloride.

20 The resulting carboxylic acid of formula (8) is then converted into the desired
compounds of formula (I) of Scheme I (wherein R' is selected from the a,b,c,dln
and o group of heterocycles defined above) by procedures analogous to those
described hereinbefore.

25 The appropriately substituted fluoroaryl or fluoro(chloro)heteroaryl nitriles of
formula (10) of Scheme III are either available commercially, or are known in the art,



conpounds of fornmula (1) of Schene | (wherein R is selected fromthe a
c, d, 1, n WO9MEHY o group of heterocycles defined above) byPEFﬂ{,Sémﬁ“é'é

analogous to those descri bed herei nbef ore. 25 The
appropriately substituted fluoroaryl or fluorg(chloro)heteroaryl nitrites
of formula (10) of Scheme IIl are either available comercially, or
are known in the art,

-23- . or can be readily prepared by procedures anal ogous to those
inthe literature for known comnpounds. Alternatively,

the internediate subtlt d carboxylic acids of fornula ein
Rlerr] is not b %3 %Feﬁgﬁﬂpﬁeﬁc@hpﬁ ceﬁr“é‘?a?‘?@loé‘ﬁ’éoﬁodf e i) tP‘Fli{]‘HPB’é%&r
descri bed in Scheoenlcdmpoundsiuential treatment of a nitrile of fornula (11,
wherein A and B are carbon, and Rlerr] is an heterocyclic noiety
selected fromthe a, c, e, |, n and o, but not b or d group of

het er ocycl es defi ned &bm)lvml){, tthbasiecmh;lmm)gmtxtuted capsoxylicozeidsof formula (8,

o Synthest s, ST IShoVbARCAY B Snbe Ml O B Uecifibd 1 the Blockh
of formula degcribedgp mmlw By qeqeentwé rﬁteatmqm ofid nitrde of [formule (&l:,. whexein

sodlumnltrlte h
Tetr ahedr on. R B 5!19: ézﬁ‘bon and RNE & HE@FB&R;EI@BJ’@@GSEI&Eedafmm thea,c,e,Ln

403 L
Hydr at i on H[ err ]aﬂé t not or d grqup) %hgte;q@w;s dgfined above) witl basic hydrogen
Rlerr] peroxidéfin dithethylbulfoxide essentially accordmg t0 the Bﬁ'&reﬁhre of Katritzky et

(R[lzeL:r ] F[ ert ] (l’b S Nyt gyntﬂesq} 949 (1989); félll \ged by hyc(rolysm c%ntge resuﬁmg amides of formula

but not b or_ d) (12)1§referably by treatménpwethedilueel sylfurizeacid tind sodiempniegieraatodingodo
the intermediat ﬁé@%ﬁé&& Hof fales etap%mxb;o% 33! HoPf19bsy.mul a (8) of Schene

Il wherein R er s an heterocycl’'c no

SCHEME 1V

Hydratlon HZNOC\‘/\ B Hydrolysis HOO A~
<1, —< 1. < 1
A H1 A R1

(11, Rlisnotbord) (12) (8, A and B= carbon,
Rl= a,c,el,n,0o
but not b or d)

15
A preferred process for the preparation of the intermediate substituted
carboxylic acids of formula (8) of Scheme II wherein R! is an heterocyclic moiety
selected from the a group of R! heterocycles defined above, is outlined in Scheme V.



selected fromthe a group of R err] heterocycl es defined above, is outlined

I n Schenme V. [ err ;
- 24- WO 99/06403 ( 9) ggg@g,qs:g(g 4ﬁb
noi ety ~
24-
SCHEME V
J\/\ J\/\B Reduction
- Diazotization Y—Q i ——
Y | —_—— A~ N
\A)\NHZ S

(14) J= COOCH,
(13) J= COOCH;

RS
1. R2 )
RS N
NAe (35) Y_—\-A /'Lw

Y.—.-—-
\A/‘LNHNHQ 2. Crystallizati
HCl . Crystallization

Hydrolysis YJ\/\IB

(8) J= COOH

(7) I= COOCH,
(15) J= COOCH,

W A S
l\&\/z x__;\ \ /
x—@w}_/ A
J\"/Na = N N
Y/'\A)\H1 H . O)\(\B

@ YTA%R1

a W=0, NH; R'=a)

l

(9) I=acylating moiety

Thus, diazotization of an appropriately substituted aniline of general formula
(13) followed by reduction of the resulting diazonium salt of formula (14) with tin (II)
5  chloride in concentrated hydrochloric acid according to the procedure of Street et al.,
J. Med. Chem., 36, 1529 (1993) provides the intermediate hydrazine hydrochloride
salt
of formula (15). Subsequent condensation of (15) with an aldehyde derivative of
formula (35, wherein R? and R? are as defined above, R3is hydrogen, and P is a
10 dialkylacetal) such as acetylacetaldehyde dimethyl acetal, or a ketone (or a ketone
derivative) of formula (35, wherein R? and R are as defined above, R? is not
hydrogen, and P is O or a ketal) in a solvent such as aqueous methanol at

temperatures



Thus, diazotization of an appropriately substituted aniline of general
fornul a WO %9640} | owed by reduction of the resulting di azc?rf?‘h@?%ﬂlsfmof
formula (14) with tin (I11) 5 chloride in concentrated hydrochloric acid ~
according to the procedure of Street et al.

. Med. (Chem, 36, 1529
(1993) provides the internedi ate hydrazi ne hygr ochl ori de salt of
formula (15). Subsequent condensation of (15) wth an al dehyde derivative
of . formula (35. wherein Rerr] and R err] are as defined above, R err]

is hydrogen, and P is a 10 dial kylacetall) such as acetyl acet al dehyde

di met hyl acetal, or. a keton derivtlv of . forpula (35,
wherein Rlerr] afﬁ%glf-‘ﬁ fronm E’gg’gé‘) @éifs ﬁ,{’éﬂ“&%@féﬂ t@) H&desneémntennedlate
hydr ogen, and P ester 6f fnmmlek(él aiheréin Ra is sélewed fretmﬂhe aSgraqpl ebhictervel tlas defimld

t enperat ures -25- 1.

rangi ng from anbbgv?) ?vgl%ﬁglcﬁlrcc?\r}ive sd o Pe CO%PO%IE ?ﬁo?gﬂaoq,, wp?fgn}j%sfsr ed

i nter nedi at e selee@defromthefa)grmrIpa)f(hmerww}mdaﬁR@ckaqui adslismtetbdlowiug he
a group of h tero‘ﬁfﬁ"xfe%ﬁﬁ SAehB8fabove @bove), which is then converted to the

conmpound of Tornu wherein err] is selected fromthe a group of
heterocycl es defined above and illustrated belomb as 5 outlined in
Schene Il above [ err ] RS

(a) The conpounds of general fogpula (1) wherein Wis NR6 and
R6 is other than 10 hydr ogen, and R er™Npfs gtted fromthe a, b, c, d,
1, n, or o group of heterocycles defi Ned ove, can be prepared by

al kyl ation or acylation of the internedi ate formula (3, WENH) of
Schene |, as outlined in Schenme VI. @ R2?

The compounds of general formula (I) wherein W is NR® and R® is other than

10 hydrogen, and R! is selected from the a,b, c,d, 1, n, or o group of heterocycles

defined above, can be prepared by alkylation or acylation of the intermediate of
formula (3, W=NH) of Scheme I, as outlined in Scheme V1.



- 26- SCHEME VI [ err _
Thus, the internediate conpound (3, W NH) of Scheme | is alkylated by 5
treat nent wiwhogodsese such as sodi um (or potassiun) hydride anRCBHS8/15487

al kyl ati ng agent such as an al kyl halide, preferably an al ky; chloride -
(brom de or iodide), in an aprotic 26-
SCHEME VI

6

!

I
=z Alkylation or bylatxon
Base o) ‘ \B
~p Y— /L
A (16) ~ “Fo)
Y
/
(3. W= NH) F
R'-H 4
RE Base
~ d, R1=a,b,c,d,l,n,o
© | i RS = alkyl or acyl residue)
—
A R
(3 W=NH)

Thus, the intermediate compound (3, W= NH) of Scheme I is alkylated by
5  treatment with a base such as sodium (or potassium) hydride and an alkylating agent
such as an alkyl halide, preferably an alky! chloride (bromide or iodide), in an aprotic
solvent such as dimethylformamide or tetrahydrofuran at temperatures ranging from
0°C to 80°C to yield compounds of formula (16, wherein A, B, X, Y, Z, and R®are as
definsd above).
10



sol vent such as di nmet hyl formam de or tetrahydrofuran at tenper
rangi ng fromMYO9/06%rr]C to 80[err]C to yield conpounds of forpmgg?eilé?w

wherein A, B, X Y, Z and R are as defined above). 10

-27- Al ternatively, a conmpoupg.of formula (3, W=NH) of
Schenme | is acylated by treatment with a carboxylic acid halide or a
carboxylic acid anhydride in the presence of an am ne base such as

pyridine or triethylam ne in an aprotic solvent such as
di chl oronet hane or with no addition of solvent when pyridine is used as the

base, at 5 tenperatures .rangi ng from -40[ er _anhi t Q4. el
conmpounds of structur t(:lin@twgly,aﬁﬁxgpgﬁlrﬁ %F%““g?]&vwz%nme%e‘ 1§Sac§'ilated by
defined above). treatment with a cartixiglieqcidritalitle ont cerboxplic adid anbydrideningthe presence
formula (16, whergin RE | i r P .. acyl ' '

sodi um ( pot assi u?rfg? aFPF%?’ﬁ?% E'Qca gs BYI%RQ%%}%{B%%% a aé%bgét%c)ﬁ%%{'\e%{lﬁ as
het erocycl e of f dichiokeméthanevbewithmoRidditidn ofssoledns oxhent myriskine tsarsgd as the basg, at
c, d, I, norgo e fi :aho : o |
organic’ 05 cofpaepalios 1EhERETG 201 b ARBIARINS yicld BrpBLals BF Shithre (16

from anbi ent to wbeteiikA, B, X, Y; nprd Bt aieaas defipetbaboyieyent , yi el ds conpounds
of general fornmula (1), wherein Wis NR[err], and Rerr] is an al kyl

T5 “above. “and" R o r] SHEScapénidisaRbeyct e romebjndopioiorantd (Btiesit iy oither
consi sting of a,a®,alkyl or acyl dnoiety)nwith ¢he dediunedpatmsyiamand litHiusdr sdledf an
bel ow. 10  appropriately sllz\l)gstituted heterocycle (Lfetlbrrmilla (4, wherein R’ is selected from the a,
b, ¢, d, 1, n or o group of heterocycles defined above) in a polar aprotic organic
solvent such as dimethylformamide at temperatures ranging from ambient to reflux
temperature of the solvent, yields compounds of general formula (I), wherein W is
NRG, and R® is an alkyl or acyl residue; A, B, X, Y, Z, Rz, R3, and R’ are as defined
15 above, and R' is an heterocyclic moiety selected from the group consisting of a, b, ¢,

d, I, n or o, defined above and illustrated below.

RS

~N XN\ R? \N/\N \N/N\ \N/\
- R2 - "Rz 7w —T
®) (©

(a) (d)

N R? AN
~v7 X\ T X ~v” XN
T O

~.
N=N N=J R
M ®) (o)
20 The alkylating and acylating agent(s) of Scheme VI are either available

commercially, or are known in the art, or can be readily prepared by procedures
analogous to those in the literature for known compounds.

Alternatively, a compound of general formula (I) of Scheme VI, can be
25  prepared by a one-pot process outlined in Scheme VII.



20 The al kyl ating and acyl ati ng agent(s) of Schene VI are either

avai |l abl e comercially, or are known in the art, or can be readily
prepared by wwoowesiod es anal ogous to those in the |iterafGTé&F981548hown
conpounds. Alternatively, a conmpound of general forrmula (1) -
of Scheme VI, can be 25 prepared by a one-pgt process outlined in Schene
VI, - 28-

SCHEME VI | [ err ] [ err ]

Thus, a fluoroaryl or fluoro(chloro)heteroaryl internediate of forrmula (3)
of 5 Scheme | (wherein Wis NH) is reacted with the sodi um (potassi um or
lithiunm) salt of an appropriately substituted heterocycle of fornula
(4, wherein R[err] is selected from the a, b, ¢, d, 1, n or o group
of heterocycles defSGHE@MEpWlle) in a polar aprotic organic _  solvent such
as di methyl formani de at tenperatures ranging from anbi ent f0 t he——

reflux tenperature of the solvep generating an internedi gte of al
formula (I, 10 wherein Wiis Nmzh wi t hout prj KSOl ati i
further al kylated ( ate using the rneaction gonditi

descri bed herei npefibre t ' e p i red conp
wherein Wis NR err I's analKyl E) acyl
| eads al so to a vari of regroi

ey
j neral fformula (1),
wherein Wis Base SN
2. Alkylation or Acylation 0 l B
o) B /J\
| -

Thi s process

Y

/
Y— /J\ k\A
N7 F(Cl)

(I, Rl=ab,c,d,l,n,0
RS= alkyl or acyl residue)

Thus, a fluoroaryl or fluoro(chloro)heteroaryl intermediate of formula (3) of

5  Scheme I (wherein W is NH) is reacted with the sodium (potassium or lithium) salt of
an appropriately substituted heterocycle of formula (4, wherein R’ is selected from

the a, b, ¢, d, 1, n or o group of heterocycles defined above) in a polar aprotic organic
solvent such as dimethylformamide at temperatures ranging from ambient to the
reflux temperature of the solvent, generating an intermediate of general formula (I,

10 wherein W is NH} which without prior isolation, is further alkylated (or acylated)
using the reaction conditions described hereinbefore to provide the desired compound

_ of formula (I, wherein W is NRG, and R® is an alkyl or acyl residue). This process
leads also to a variable ratio of regioisomers of general formula (I), wherein W is
NR6, and R® is an alkyl or acyl residue; A, B, X, Y, Z, Rz, R3, R* and R’ are as
defined above, and R' is an heterocyclic moiety defined as in Scheme VI. The
regioisomers of formula (I) can be separated by means of chromatography and/or

crystallization.

The compounds of general formula (I) of Scheme I wherein A and B are

20  carbon, R%is hydrogen, and R' is an heterocyclic moiety selected from the g group of

heterocycles described above, may be prepared according to the general process
outlined in Scheme VIII.



NR[ err] and err;q Is an al kyl or acyl residue; A B, X Y, Z ﬁ:elr"g
Rlerr], RerVPM&%B err] are as 15 defined above, and R[ er PETUS9&A5487

het erocyclic noiety defined as in Schene VI. The regi oi sonmers of -
formula (1) can be separated by neans of chroygtography and/ or
crystallization. The conpounds of general formula (1) of

Schene | wherein A and B are 20 carbon, Rerr] is hydrogen, and Ris an
het erocyclic noiety selected fromthe g group of het er ocycl es

descri bed above, may be prepared according to the general process

outlined in Schene VIII. - 29- SCHEME VI I [err]

-30- - SCHEME VIIX

—
_ . ‘\/\B
YJr_/E\ Acetylene coupling Y“/\< /|k Oxidation

N - A —_——
A~ Br C%CVN(alkyl)a
(17) J=COOMe (18) J= COOMe
Y/g )I\ Rearrangement Y N N (alkyhz
C A\ @lkylz | o)
i
J= COOMe (19) J= COOMe
- -

e Dl

RNHNH, Y TR
\A = + \A \
(36) ~ h
R4/ N N \
R4
(20) J=COOMe (21) J=COOMe
(major ) minor)
| |
Separation
Hydrolysis 1
_ —
N Yﬁf\ i
Y \A =N\ —

4
R oN~ R

23) J= acylati i
J=COOH (22) (23) J= acylating moiety



Il (WO, NH, A B= carbon; Rerr]= g) Thus, an appropriately
substituted hal oaryl carboxylic acid ester, preferably a bromo (or

i odo) phenyl wotshpb43ter of fornmula (17, wherein A and B are caB@EUH8 15487
coupled with a dialkylam no propyne, in the presence of a catalyst such as -
5 bi s(tri phenyl phosphi ne) palladium(I1) c@l ori de and copper (1) iodide

in an organic base such as triethylam né as the solvent, and at
t enperatures rangi ng from anbi ent to 80[err] C essenti al I y according to
the procedures of Alam et al., Tetrahedron Lett., 34, 6403 (1993),

and of Sanogashira et al., Tetrahedron Lett., 4467 (1975), to provide the
substituted acetylene internedi ate of general formula (18).
The internediate (18) is subsequently converted into its N,

=de by
r 'UT’s?andard

t r eat ment wi th an oxidi zi ng agent using any

oxi dative procedures (see ini, Synt he§ L 2 or with a

di oxi rane reagent (see r ZRev. , In an aprotic
organi c sol vent suchyad d| hl or hane at t enper bel ow anbi ent .
The internedi ate N oxi not/ i sol ated but is rearrarnged in situto

an enone of general fornul amlg) by heating in a hydéagy{rl\gl vent such as
nmet hanol or by ustrg—ary—ef—the—er ocedures of DUShI nl Thi s
procedure provides a novel (1) synthesis of enam none cqu.l $1f rom
propargylic amnes (or their N-oxides) in hydr oxyl i c s vent S, which

i nfluence the ultimte outconme of the reaction. Th| S new 20 met hod of
enam none synt hesis provides a convenient alt Xi ds
and further extends the range of starting matg Qﬁ%t gan&t%&%oﬁlegfed
into enani none pTbelyahsippropriately substxtuted\haﬂmaqghatuwyhc ecidssterepefomatdma

by which a pr Opat%g)ﬂo' rqga Fhﬁéh%ﬁyle&e? ffort%g]nxgi’? Qhér@frPA%dﬁ%aa?é Q%@Sn) is

product has not been gor m ne
known processes;caupéed e djaikglamingnpropsps.cin she rniﬁijélﬁemf af catalyst such as

- 31- prtﬁ@@ﬁﬁﬂédy@pk?d?bﬂﬁxe}\'p%édiﬁﬁ (f[f)\'rc@lll&ideeﬁn@lcopp-g?gl%)a@@ﬂfeoiﬂ dLbiganic
4025, 1979 | | st Tet hed tt
Khut hi <(ar A? H@fiasgﬁﬁch 3s treﬂﬁwmsrefcas fcléﬁgg ven, drngeamemﬁeram@es r@ﬂé%)fr%m&r%%m

conver si on of cent8IC dssaxianglaesordinigao elwpiooahiess of Alantilet gL OTdrraketirad Lett., 34,

Tetrahedron, 44, 9 ; t
substituted hydr%‘;ﬂ%n 9%%’6%&3 Rt g%ne%a(s:hléac?tc? L ? etmheedtr ?’éfnfptér g‘t‘éﬁ@?ﬁ%tﬁ%l‘) rcm?e %151
anbi ent to refl usubktetuted acotydeneiirteonediote af@gheraktomsnia(18).  conpounds of

general forngl as (20) and (21) |n a variable ratio. The major isomer of

formula (20, wherein R£ IS i s .separated by neans, of chromnmat ography
and/ or The 1ntermed1ate (18) is subsequently converted into its N-oxide by treatment

with an oxidizing agent using any of a number of standard oxidative procedures (see
Albini, Synthesis, 263, (1993)) or with a dioxirane reagent (see Murray, Chem. Rev. ,
1187 (1989)) in an aprotic organic solvent such as dichloromethane at temperatures

15  below ambient. The intermediate N-oxide is not isolated but is rearranged in situ to
an enone of general formula (19) by heating in a hydroxylic solvent such as methanol
or by using any of the procedures of Dushin et al. This procedure provides a novel
synthesis of enaminone compounds from propargylic amines (or their N-oxides) in
hydroxylic solvents, which influence the ultimate outcome of the reaction. This new

20  method of enaminone synthesis provides a convenient alternative to existing methods
and further extends the range of starting materials that can be converted into
enaminone products.

Although the precise mechanism by which a propargylic amine N-oxide is
25 converted into an enaminone product has not been rigorously determined, it likely
resembles two known processes; the thermal [2,3]-sigmatropic rearrangement of



10 crystallization and is subsequently hydrolyzed to the desiy
car boxyl i c WPFEps03 fornula (22). The inter n%(ﬁ'?/gﬁ%sn(%%
is then converted into an acyl ating species, preferably an acid

chloride (brom de or iodide) or a m xed anhydygide of formula (23) by 15
procedures anal ogous to those described hereinbefore. The acyl ati ng agent

(23) is then used to acyl ate a pyri dobenzodi azepi ne (or benzoxazepi ne)
of formula (1) by any of the procedures described herei nbefore to
yield the desired conpound of formula (I'), wherein Wis 0 or NH, A and

B are carbon, X,_ Y, Z.,.and. R i Y, r }1d-®n.
hydr ogen, and RPF PRy lhce?xg.plg @-@F(?dg gi%lpaﬁ’yagg’ I %e(t:rtag (r?'o]‘enﬁt%’ﬁléﬂs’ glr%?% 2) %?,llsér o
het er ocycl es defet abdTethahadromd.ettl.| 667+ E980);08huthier, A-H, ef ak.rJ. Chem. Soc. Chem.
Li kewi se, {1 eat ggfih,oh, ($)1970 N ol HOSURSEASIIA 6F AR bRE D inthiafiifofdd
@ At Tenper at I
e

is H in acetic acid ures rar&gl n? romanpi ent to the reflux
temperature of (Liguoripet dgl L 4 1288 (T8 nedi at e pyrazol e ester of

formula (24,5Rerr] and Rlerr] are H as 25 shown in Scheme I X In this
case the heterocyclic_nitrogen_of (24) can pe, al ky| at ed. or_acyl.ated,tq
provi de i nternedi at esTrﬁﬁVE?ch% (535 ét 8 t’ctBteéoh%é‘@ﬁH’é* (6 b‘?rﬂf%&c acid at
fj | ]2 . V\/ngr eibn W i gefdpérati¥es réngingl florarentiandanrefdax ¥add to anthiftbreavé regioisomeric
efi ned above,

R2.is. hydrogen, .an i n_heterocyclic iety.
sel ected from t FEMPOYRILY %%‘era?%l;r%?seéggf}ﬂ# @%%Pivﬁgﬁb 5%%'\1/%'. Tg‘gmaj& isomer of
-32- SCiiatvEula X 20, wherein R® is H) is separated by means of chromatography and/or
10  crystallization and is subsequently hydrolyzed to the desired carboxylic acid of

formula (22).

The intermediate (22) is then converted into an acylating species, preferably
an acid chloride (bromide or iodide) or a mixed anhydride of formula (23) by
15 procedures analogous to those described hereinbefore. The acylating agent (23) is
then used to acylate a pyridobenzodiazepine (or benzoxazepine) of formula (1) by any
of the procedures described hereinbefore to yield the desired compound of formula
(@), wherein W is O or NH, A and B are carbon, X, Y, Z, and R* are as defined
above, R is hydrogen, and R'is an heterocyclic moiety selected from the g group of
20  heterocycles defined above and illustrated below.

®)

Likewise, treatment of (19) with an unsubstituted hydrazine (36, wherein R*
is H) in acetic acid at temperatures ranging from ambient to the reflux temperature of
the solvent yields the intermediate pyrazole ester of formula (24, R?and R* are H) as

25 shown in Scheme IX. In this case the heterocyclic nitrogen of (24) can be alkylated
or acylated to provide intermediates which can be converted to compounds of formula
(@) wherein W is O or NH, A and B are carbon, X, Y, Z, and R* are as defined above,
R? is hydrogen, and R' is an heterocyclic moiety selected from the f group of

heterocycles defined above.
30



err ] Thus, the internediate
ester of fornmula (24, wherein Rerr] is H A and B are carbon is
al kyl at ed bwotasmadarent with a base such as sodi um or potassi uRCRJEIBYE87

-32-
SCHEME IX
J J Z
Dty NH,NH, v—g
Y"l'\\—A/lkn/\/N(alkyl)g ot A y N
4 -
0 (36, R" =H) ﬁ
(19) J= COOCH; (24) J= COOCH,
J J
Alkylati \/\F \[\/\?
ylating or ¥ — +
acylating agent \\AM \A =
> Nw Nep’
Base r\l" R4
@1) 1= CcoogH; ™ (20) J= COOCH,
major minor
| |
Separation
l Hydrolysis
J
e _xrs
g Y S,
A N
Ty — N
N<n ~N
! L
R* R
(25) J= COOH (26) J= acylating moiety

N =
g W 7
N =
x_‘_\ \ / Va
P N N I (W=0,NH;
H - O)\(\B A,B= carbon; Rl=f)

ey —
Y \A/L R4

Thus, the intermediate ester of formula (24, wherein R? is H, A and B are

carbon’ is alkylated by treatment with a base such as sodium or potassium hydride



- 33- and an al kyl ating agent such as an al kyl halide,

an al kyl chl8ei9%8640%r onri de or iodide) in an aprotic sol vé’rfﬁr/@%??ﬁg‘gég

di met hyl f ormam de or tetrahydrofuran at tenperatures ranging from
Oferr]Cto 80[err]Cto yield a m xture of regnoi soners of formul as
(20) and (21) in a variable ratio. The major regioisoner of fornmula (21) is
5 separ ated by chromat ography and/or crystallization and is subsequently
hydrol.yzed to the desired carboxylic acid of formula (25), which is
then converted to an acyl ating agent, preferably an acid chloride or a

m xed anhydride b rocedur es anal ous ri . .
her ei nbef ore. Tﬁé‘\ézf@ﬁ?gﬁf“ﬁ%g %é‘& Fléc %5‘??%‘%“‘8 3%7%'561? Eaglnallgggcc}f kf%de (bromide
acyl ate a pyri dajreiodnid) dm eyni aprotiosolvent siciv epidimaythyifofmamideaor tetrahydsafatag at

the 10 deS| red t&% maqjﬁfél ”Hl)ﬁl ()Lé 't V\$ &Qaﬁéidsaqﬂﬁ{tmlﬂ] %ide%lﬁ‘xe% of

car bon, 211% ogen
and R er r] |s arfotraules 628)candc( me@yfanable rg@oetheemajqrdngmw@mer@f cfglﬁ!ﬂ‘éiﬁ

net er ocycl es sdefdopatiathrdfithoghdohy ahalof doftell@hiion and is subscquently hydrol dt
R2 [err] STFsep t@ og ener aI for mjmaaln S Sequéﬁnnyv\z 3 yze o

NH, A and B are thg de@mdo%bomw ¢ 3id pS Tormita (29) Jo pagh 15 thiﬂ s?rgfveg'éﬂéeta@opcww

the h group of hgleff, 9eefetdfy an aciddgiloridlord eriked Gty diilebyepratethiras agdlbgdurad
in Schene X - 34-

SCHEMVE X those described herelrtbeforg.r (The ﬁcylanng species of formula (26) is then used to

acylate a pyridobenzodiazepine (or benzoxazepine) of formula (1) to yield the

10  desired compound of formula (I), wherein W is O or NH, A and B are carbon, X, Y,

Z, and R* are as defined above, R’ is hydrogen, and R! is an heterocyclic moiety

selected from the f group of heterocycles defined above and illustrated below.

RZ
W
N
N
®
Compounds of general formula (I) wherein W= is O or NH, A and B are

15 carbon, and R' is an heterocyclic moiety selected from the h group of heterocycles
defined above, can be prepared as outlined in Scheme X.



(29) J= acylating noiety

(I AB=carbon; Rerr]= h) An appropriately substituted

mal ondi al dehwebessabaBor mul a (27) is treated first W th a hBCF/H39%E487n
acetic acid at tenperatures ranging fromanbient to the reflux 5 -
tenperature of the solvent and the internedi%te pyrazol e i s oxidized
preferably with pot assi um per manganate "N a basi ¢ aqueous sol uti on at
tenperatures ranging from anbient to the reflux tenperature of the
solvent to yield a carboxylic acid intermedi ate of formula (28). The
acid (28) is converted into an acyl ating agent, preferably an acid
chloride (brom de or iodide) or a mxed anhydride by procedures 10

anal ogous to t hos¥CHIEBMEX bed herei nbefore. The acyl ating agent of fornula
(29) is finally reacted with a pyri dobenzodi azepi ne (or benzoxazepi ne)
of formula (1) to yi el d conpounds of general fornula (1) wherein Wis
0O or NH, A and B are carbon, Z, and R grr] _are as defined above,

X, Y
and Rlerr] is an%@.&egg yclic noilbtR/NENHec®8H fromY SBthe h group of

het er ocycl es defiqggLab ve and i Hustrated»bel owy—"C 2 A —_——
- 35- YK P H  2) oxidation A} N The
preferred mal ondi al dehydels of formula (27) and the hydraz S (36) of

R

H” “oH
o (28) J= COOH
N
= _z N
X-—'-\ N\ / W. ?/Z
J\(%B P x—> o \ /
] N ]
Y/'\A/)\C H . F N
\ N
N (1) )Y\B
\R4 (0] {
Y/l\A/LFﬂ

(29) J= acylating moiety
(I A,B=carbon; R!=h)

An appropriately substituted malondialdehyde of formula (27) is treated first
with a hydrazine in acetic acid at temperatures ranging from ambient to the reflux
5 | temperature of the solvent and the intermediate pyrazole is oxidized preferably with
potassium permanganate in a basic aqueous solution at temperatures ranging from
ambient to the reflux temperature of the solvent to yield a carboxylic acid
intermediate of formula (28). The acid (28) is converted into an acylating agent,
preferably an acid chloride (bromide or iodide) or a mixed anhydride by procedures
10 analogous to those described hereinbefore. The acylating agent of formula (29) is
finally reacted with a pyridobenzodiazepine (or benzoxazepine) of formula (1) to
yield compounds of general formula (I) wherein W is O or NH, A and B are carbon,
X,Y,Z, and R* are as defined above, and R'is an heterocyclic moiety selected from

the h group of heterocycles defined above and illustrated below.



Scheme X are either available comrercially, or are known in the art. or_ can
be 5 read WO 9#dPar ed by procedures anal ogous to those in t RCY PP R8T o -
for known conpounds, such as those of Knorr et al., J. Og. Chem, 49, ~
1288 (1984) and Coppola et al., J. Het. ggem, 51 (1974). _

An alternative preparation of the internmedi ate carboxylic acids of formula
(28) 10 of Schenme X wherein Y is as defined above and R4 is other than

hydrogen, is outlined in Schene Xl. SCHEME XI [

err ] - 36-

An organotin reagent of formula (31) is reacted in a Stille coupling
reaction with an appropriately substit aryl (heteroaryl) halide,
preferably a brom de (or i odi de) of f nulaﬁ(s 4) in the presence of a
catal yst such as tetraki s(tri phenyl phoyphi ne) palladium (0) and copper
(1) iodide in an organic aprotic 5  solvent sﬁgg as di net hyl f or mam de at
tenperatures ranging fromanbient to 150[err] ) essentially according
to procedures anal ogous to those of Farina et al., J. Og. Chem, 59,

5905 (1994). Basic hydrolysis of the resulting ester of formula (32) with
sodi um hydr oxi d@rﬂenqrgfrgpg&a%aﬁ;nam@éh Es bf FSnviTa 24y axd de hrABHEOS6) of

t et rahydr of uran at eratures_ranging fromanbient to the re

tenperature of SeeemseX arn eyfhen yeailable commereiallye 9t @5 kaeWn i Hhe #d. f can be
formula (28)s5 of r&ydM§TBrepared by procedures analogous to those in the literature for known

compounds, such as those of Knorr et al., J. Org. Chem., 49, 1288 (1984) and -
Coppola et al., J. Het. Chem., 51 (1974).

An alternative preparation of the intermediate carboxylic acids of formula (28)
10  of Scheme X wherein Y is as defined above and R* is other than hydrogen, is outlined

in Scheme XI.
SCHEME X1
Br. N J =B
N _X
N YT SAPSNH
30) l e 2 (33) J= COOCHj3
J
Rasn . \(§ B
@y R (34) J= COOCH;3

Stille coupling |

(32) J=COOCH; (28) J=COOH (R*is not H)



In turn, the organotin reagents of fornula (31) of Scheme XI wherein Ris
preferably an al kyl group, are conveniently prepared by netallation of a
4-bromo- N WO 99/064pXy| pyrazol e of formula (30) with a trial kyPETAPSEPT4§e,
preferably a tributyltin 15 chloride (or bromde) in the presence of a
metal | ati ng agent such as n-butyl lithiumimg. an aprotic organic

sol vent such as diethyl ether at tenperatures ranging from-40'C to

anbi ent according to procedures anal ogous to those found in Martina et al.,
Synt hesi s, 8, 613 (1991). 20 The preferred N-al kyl
substituted pyrazoles of formula (30) of Schene Xl are conveniently

df 4-b le b | Kyl at | .t h | kyl,..halid .
D cfor ably an al kyl o Seraety frarner! Brebari)s Fredftang Sulfsuigime reagien
such as sodihuan Gppropribesys substitityd raryléhdteroaryl ppalddd, prefegdnly @ somidantor
h di npt.hyl f ' tr.ah f '
PO B ey (ChBEY! R T O VAo el Leer i Tl T
4- br onopyr azol etet@mkistieipbemylplaspbine) paliddiem (8) kyd eappey (D) iodide gamergarictapootisd
above, and a st LA0GnAuER s %g@?gPﬁﬂExﬂid%satQ&ﬂg%ﬁgﬁ{aggglgffﬁ?rﬁtérﬁi’ﬁem to 150°C,

presence of ‘a phase transter yst, such aS benzy ! etradecyl
ammoni um eyseRii 3 heacsprding 1o/ Propedisehnadesavaite fiose PO Fatied gide /08ne Lhem.,

Al drichimca Ackg, 54ds5 (?594). Basid BpdBlysis tQhe resulting ester of FOmiE €82y wRH sadivn
(het eroaryl) |og|‘§ies_ . formul a f34%) of St(lf}he ?I ar e cqnve%en%%u){

prepared by di aBbFiOXids a0 alcoBPt 85 R GYSIRRLS it petrola PG gftan at
formula (33) fotednpuestubey rasging ifiom afmbidne te errefmo rahptgatdieasfane voivead yields tire
e g tH T ngBSlATlNT LS of RoARPCHS oPSLALA, R20T um essentially
procedures of Street et al., J. Med. Chem, 36, 1529 (1993) and of Coffen

et al., J. Org. Fhem the4gxggrg§12n g«?a%%ﬂ%é%foﬁognula QSI) of Scﬂgﬁecﬂ?ﬁ?ﬁ%ﬁ P

general formula (1) nay bé pre ) Ing to’'one .0 e .
general processBEfably; #eaikpbgionp, are conveniently prapared duirmetallaignepa grhromg-N-

pyr ihdobenzodi az _@Iﬁyﬂ'{%ré%lgb@mmm@gm)?)\rﬁﬁ a ltrialkylfti@r mlid, l(p&éfeitz_&bl? r£atigetyltin
W t an app pri te S St t.eq acet ar teroaro al | de C .

bt et er abio i RERPPHS (SO aF S GSHSReR ob s TR He i S50h 3 P idisprs in
accordi ng to 10an apmptioforgdnic prleceducikess dietyl ethed ahremperdoetorangitgfrymeld°q ke

3?{;: ?;fgmdgéi \é?%nfﬁx}%%cgc%rﬁiin% 15(1;: ﬁf&angﬁ;}eg §§Q10g6(fs?§&ﬂ’8§9tf019{d xﬁ%ﬁm\% tepalﬁ Synthesis,

20 The preferred N-alkyl substituted pyrazoles of formula (30) of Scheme XI are
conveniently prepared from a 4-bromopyrazole by alkylation with an alkyl halide,
preferably an alkyl chloride (bromide or iodide) in the presence of a base such as

“sodium (or potassium) hydride in an aprotic organic solvent such as
dimethylformamide or tetrahydrofuran at temperatures ranging from 0°C to 80°C.

25  Alternatively, alkylation of the 4-bromopyrazole can be carried out with an alkylating
agent mentioned above, and a strong alkaline base such as sodium hydroxide in the
presence of a phase transfer catalyst, such as benzyldimethyltetradecyl ammonium
chloride or benzyltrimethylammonium chloride (see Jones, Aldrichimica Acta, 9, 35
(1976)).

30

The preferred aryl (heteroaryl) iodides of formula (34) of Scheme XI are
conveniently prepared by diazotization of the corresponding substituted anilines of
formula (33) followed by reaction of the corresponding diazonium salt with iodine
and potassium iodide in aqueous acidic medium essentially according to the



di met hyl am de di net hyI acetal of fornula (39, where alkyl is
aprotic WOPEEH: sol vent such as dichl or omet hane at terrp%ﬂ‘f}%gg”g&7

ranging fromO[err]C to the reflux tenperature of the solvent
according to the procedure of Lin et al., J. -3t. 15 Chem , 345 (1977)
yi el ds the enone of formula (40). Treatnent of (40) with

hydr oxyl am ne or a substituted hydrazine of fornmula (36) in acetic acid at
tenperatures ranging fromanbient to the reflux tenperature of the sol vent

provi des the target conpounds of formula (1) wherein Wis 0 or NH, A
B, X VY, Z R a 1€ f

heterocycl I ¢ nDi %%%rrzs OE[S? %l F O t’ "aﬁfgae d‘]&% §E gﬁg gf%%z[aﬁ? *edgerocyc?‘lésj'
defined above an@rg.|Chem.; 49.296(dP84). err

The preferred substituted acetylaroyl (het er oaroyl ) chl ori des of formul a
(37) of 25 Schenme Xl| are convem ently fprepared by treatin (9 t he .
correspondi ng car boxyilhe ermprunds of ggperyl fopm beipsepased alsorpegordingde one

rangi ng fromasanmbpeine ge ﬁcﬁaﬁ?rdc@islayéuthﬁeﬂ)séléwre of the solvent, or with
oxalyl chloride in an aprotic solvent such as dichl oronet hane or

tetrahydrofuran in the presence of a catalytic anount of dinethylformm de
at t enper at ur es angliown in Sehéhe erICatpyrﬁQ{bemdcﬁlaz e (or benzoxazephl¥d of

o1 cher  ava | abl X ey digjorsed S CanbropRel Phastiea dps i S Pl ppatice

conveniently preferably an acetylaroyl (heteroaroyl)chlonde of formula g¥, J=COCl) according to

o 8 ESEES AR Syl A e o
SCHEME XI| [ erformula (38). Treatment of (38) with a dialkylamide dialkylacetal ~such as a
dimethylamide dimethyl acetal of formula (39, where alkyl is CHj3), in an aprotic

organic solvent such as dichloromethane at temperatures ranging from 0°C to the

reflux temperature of the solvent according to the procedure of Lin et al., J. Het.

15 Chem., 345 (1977) yields the enone of formula (40). Treatment of (40) with
hydroxylamine or a substituted hydrazine of formula (36) in acetic acid at

temperatures ranging from ambient to the reflux temperature of the solvent provides

the target compounds of formula (I) wherein Wis Oor NH, A,B, X, Y, Z, R? and

R* are as defined above, and R! is an heterocyclic moiety selected from the f, g, or j

20  group of heterocycles defined above and illustrated below.

The preferred substituted acetylaroyl (heteroaroyl)chlorides of formula (37) of
25  Scheme XII are conveniently prepared by treating the corresponding carboxylic acids
with thionyl chloride at temperatures ranging from ambient to the reflux temperature
of the solvent, or with oxalyl chloride in an aprotic solvent such as dichloromethane
or tetrahydrofuran in the presence of a catalytic amount of dimethylformamide at
temperatures ranging from 0°C to 40°C.
30
The preferred dialkylamide dialkylacetals of formula (39) of Scheme XII are
either available commercially, or are known in the literature, or can be conveniently



5 An alternate process for the preparation of internedi ates of

formula (38) of Schene Xl is illustrated in the follow ng Schenme X I1.
WO 99/ 06403 WO 99/06403 PCT/US98/15487
PCT/ US98/ 15487 _ - 39- -
SCHEME XI'I'I | err ] _38.

prepared according to procedures analogous to those in the literature for the known
compounds (see Kantlehner, Chem. Ber., 105, 1340 (1972).

SCHEME XII

N=
Jv\ |:q2 Qalky!
B S
Ne 5 \ X i;fN N7 a'ky!)zN Oalkyl

W.
Rt }J CHs (39)
P o) g :

J= acylating moiety Y X 0]

37 A
) B8 CHg

N=\
. \ W N= >
g / X-——: o }—/
S
R*NHNH,
36)

Y——— -
A (or NH,OH) OY By
N(alkyl) \A)\Fﬂ

R2
(40) d Rl=fgj)

V]

An alternate process for the preparation of intermediates of formula (38) of
Scheme XII is illustrated in the following Scheme XIII.



Thus, a pyridobenzodi azepi ne (or benzoxazepine) of fornula (1) is treated
wi th an appr & PUPY substituted bronoaroyl (heteroaroyl) hal i §&T/US8/15487
preferably a 5 br onoar oyl (het eroaroyl) chloride of formula (42)

according to any of the procedures descrided hereinbefore, to yield
the acylated internmediate of fornula (43). The internediate (43) is
subsequent|ly coupled with a nonosubstituted acetyl ene of formula (53,

wherein Rlerr] is preferably trinmethylsilyl or lower alkyl of 1 to 6 carbon
atons) in the presence of pyridine and a catal yst such as
bi s(tri phenyl phosg?j e) gﬂl pal l adium (I1) chloride and copper (I) iodide

i n an -organi c bas riethyl am ne as the solvent, in a sealed
pressure tube at tenperatures ranging from anbient to 1000C
essentially according to the procedure of Martinez et al., J. Med. Chem,
52, 3491 (1987). The resulting acetyl enepi pt&npdi ate of fwr ha A 44)
|sthen hydr at ed by treatnent; vmthl_ uI \ur/c aci i anragtic
or gani ¢ sol vent sucH as 15 tetr%ﬂrofur rated wt 1)
sul fate at anbi ent erature e tially H according to t pr ocedur e
of Reed et al, J. Abr w35,91 3598/ —to—proevae e desired
acyl conpound of ‘fo rrula (38) whergein Wis 0 qu)yNH, and A B,O X, \p# B
and Z are as define®r above, and R[Bgrr] i s hydrogen or |ower al KVI’Cof 1 to 6
car bon at ons. J= acylating moiety - 40-
Al ternatively, céﬂ{)dtrr@‘(’ﬁ@ wher@)R[ err] is trimethylsilyl i é3reat ed with
n- t et rabut yl anmoni um f | uor| de | n an et her sol vent such as
tetrahydrofuran, to afford vvhere RO is hydrqg@\n 5
The preferred acyl ating agents gfeT \a/ of Schene, W re"'
conveni ently prepHCEECHRYS3At i ng ropri at ely sub¥t ed
aryl (het eroaryl) Base carboxylic aci of f or mMEiydraddn Wit onyl chloride
at tenperatures r_a.tLg.|_1:|.(:J._f_r_o.m> anplent to -t-he—r-eﬂux tenp rature of the
sol vent, or with oxal%/l chl oride i nan ptic sol ven®~s S
di chl or onet hane d’raa? TR/SPRASF of ur an |ﬁ‘ﬁ§e/l]gr esence of a cat Mf—y’q i(CHQRQ
\CHQ
@) 38) °

Thus, a pyridobenzodiazepine (or benzoxazepine) of formula (1) is treated
with an appropriately substituted bromoaroyl(heteroaroyl) halide, preferably a
5  bromoaroyl(heteroaroyl) chloride of formula (42) according to any of the procedures
described hereinbefore, to yield the acylated intermediate of formula (43). The
intermediate (43) is subsequently coupled with a monosubstituted acetylene of
" formula (53, wherein R’ is preferably trimethylsilyl or lower alkyl of 1 to 6 carbon
_ atoms) in the presence of pyridine and a catalyst such as bis(triphenylphosphine)
10 palladium (II) chloride and copper (I) iodide in an organic base such as triethylamine
as the solvent, in a sealed pressure tube at temperatures ranging from ambient to
100°C essentially according to the procedure of Martinez et al., J. Med. Chem., 52,
3491 (1987). The resulting acetylene intermediate of formula (44) is then hydrated
by treatment with 1% sulfuric acid in an aprotic organic solvent such as
15 tetrahydrofuran saturated with mercury (II) sulfate at ambient temperature essentially
according to the procedure of Reed et al, J. Org. Chem., 52, 3491 (1987) to provide
the desired acyl compound of formula (38) wherein W is O or NH, and A, B, X, Y,

and Z are as defined above, and R’ is hydrogen or lower alkyl of 1 to 6 carbon atoms.



10 anount of dinethylforinam de at tenperatures ranging fromO[err]Cto

40[err] C. The acetylene internediates (53) of Schene Xl Il are
ei ther avai |'¥BI9&/06403  comercially, or are known in the art, drcEP8Pass?
readily prepared by procedures anal ogous to those in the literature -~
for the known conmpounds. 15 As shgwn in Schene XV, the

I nternmedi ate acetyl conpounds (38) of Schene Xl can be prepared al so
by the Stille coupling of a brono aryl (heteroaryl) conmpound of

formula (43) of Scheme XIIl with an ([err]-al koxyvinyl)trialkyltin
preferably an ([err]-ethoxyvinyl)tributyltin of fornula (45), in the
presence of a catalytic 20 ~ ampunt of bis(triphgnyl phosghi ne) pal | adi um
(11) chloride in an apltempdvalygegmpound (4490vheratR sischiiragthylsilplisetreated with n-

tenperatures r a@&?’ﬂﬂlt}tlﬁ% TRineMortd® e @kl Y¥ivent sucﬁ%@ﬁ@t‘fﬁﬁ*ﬂ?@fn?ﬁn,ttg%ﬁord

sol vent, essentially according te the procedure of Kosugi et "al.
Bul | . Chem Soc.comprund g#f) whgre R] rogen. . Schene XV [err]
25 The preparation of the acetyl conpound (38) can al so be

acconpl i shed_via the | | adi umcatal yzed arylatio i nyl
al kyl et her sdch as vi ¥ Pﬁ%egt ﬁféfg?“%t Phe © orriula Q48§ of Schelme XIII are
-41- arcphvéwientde prapaedes ateating droupplopriatdy sabsttutdd@rylthdtb®aryl)

d f Cabrj .al , 1. 3 753 991). .
e CTar v1 o ko gethof Vi aeid, of st (AP HBTnisRkl chigide af eibetatiRy kengjpg from
either 5  avai laaiiientdotimerefiualtempereturaptthiersolvent, or twith axalyl ahdorédeninbe aprotic
readi |y prepar egopﬁé% égch R§ ﬁﬁ%@&%ﬁﬁ:ﬂ?&‘ﬂ@l&%ﬂﬁh%}ofﬂgﬁ &n 'the b&%eﬁéé &f Qt&Eﬁytic

for the known c ) . )
amount of dimethylformamide at temperatures ranging from 0°C to 40°C.

The acetylene intermediates (53) of Scheme XIII are either available
commercially, or are known in the art, or can be readily prepared by procedures
analogous to those in the literature for the known compounds.

15

As shown in Scheme XTIV, the intermediate acetyl compounds (38) of Scheme
XII can be prepared also by the Stille coupling of a bromo aryl (heteroaryl)
compound of formula (43) of Scheme XIII with an (o-alkoxyvinyl)trialkyltin
preferably an (o-ethoxyvinyl)tributyltin of formula (45), in the presence of a catalytic

20  amount of bis(triphenylphosphine) palladium (II) chloride in an aprotic organic
solvent such as toluene at temperatures ranging from ambient to the reflux
temperature of the solvent, essentially according to the procedure of Kosugi et al.,

" Bull. Chem. Soc. Jpn., 60, 767 (1987).

Scheme XIV
N= =z
S =7 X __-(_j \ 7
SO A
Z R3Sn™ “ogt (45)
. g OJ\/\
0T\ A g Palladium catalyst Vv '|3
< /IL toluene \A,HrCHa
\A Br
(43) (38) O

25
The preparation of the acetyl compound (38) can also be accomplished via the
palladium-catalyzed arylation of a vinyl alkylether such as vinyl butylether, with the



t(:grrpoundgclh%@ CQOQLR([)EH] contains three heteroatons are prep%rCeT%S% /_clg“rf%il ng
SCHEME XV (D [ err ] -
: 41-

aryl halide intermediate of formula (43) according to the procedure of Cabri et al.,
Tetrahedron Lett., 32, 1753 (1991).

The (o-alkoxyvinyhtrialkyltin intermediates (45) of Scheme XIV are either
5 available commercially, or are known in the art, or can be readily prepared by
procedures analogous to those in the literature for the known compounds.

Compounds in which R' contains three heteroatoms are prepared according to
Scheme XV.
10



Thus, a pyridobenzodi azepi ne (or benzoxazepine) of forrmula (1) is treated
with an appropriately substituted cyanoaroyl (heteroaroyl) halide,
preferably aw® %ipatBar oyl (heteroaroyl) chloride of formla (465CHEEH g

to any of the procedures descri bed hereinbefore, to yield an -
intermediate nitrile of formula (54) which infurn, is converted to an
am de internediate of general fornmula (47) by treatnment with an

- 43- i norganic acid such as sulfuric acid at tenperatures ranging
fromanbient to 50[err]C Treatment of the amde (47) with a

di al kyl am de di al kyl acetal such as a di met hyl am de di net hyl acetal of
formula (39, wherein alkyl is CH3) in an aprotic organi ¢ sol vent such

as di chl oronet hane ogcEtyEhXdr of uran at tenperatures ranging 5 from
Oferr]Cto 80[err]C yields the internediate of formula (48). ,Ireatnent of
(48) with hydr oxyl ami ne or a hydrazine of formula (3@t h-aeptic acid
at tenperatures ranging fromanbient to reflu erds tRhe Mdesired
target conpounds of fornmula (1) wherei 3&8 IS [ B, X Y, Z
Rlerr] and Rlerr] are as defiN?;%)ovg indjR[ er#®) i s an Neterocyclic
noi ety selected fromt, 4 '\ Tp K group of ten er ocycl es defined above and
illustrated 10 bel &w; | rr - 0 A g Anot her
preferred process for e Retparation of the internedi at @—a-dgf of 15
fornula (47, where A, B ar8 carbon) b&f 2a@HEEENXL s out | i neé\AMerre XVI .
An

(1

(54)
N= -
7\
X 1 P / R2 alkyl
(alkyD2N" Noalkyl
O -
—
— y—o= | (39)
\A o)
H
@7 ;

N= N=
X—'-\ Wj\J X—E/\[\:j\-_/
} / /
R*NHNH, (36) J\/\
o - NG
v =z i3 (or NH,OH) v < j
\A)\fo A~ R!

(I W=0,NH; Rl=¢ i k)

(48) R2

Thus, a pyridobenzodiazepine (or benzoxazepine) of formula (1) is treated

with an appropriately substituted cyanoaroyl (heteroaroy!) halide, preferably a

5  cvanoaroyl(heteroaroyl) chloride of formula (46) according to any of the procedures
described hereinbefore, to yield an intermediate nitrile of formula (54) which in turn,

is converted to an amide intermediate of general formula (47) by treatment with an



appropriately substituted aryl nitrile of formula (49, A and B are carho 7)
i s hydrated WO9&3 h pasic hydrogen peroxide in di methyl sul f BGHYES8 nsds
essentially according to the procedure of Katritzky et al.

Synthesis, 949 (1989), to provide the internmegizate am de (50).
Subsequent hydrolysis of the ester noiety gives the carboxylic acid

i nternmediate 20 (51) which is then converted into the acyl ating speci es of

formul.a (52) by using any of the procedures described hereinbefore.
Treatment of a pyridobenzazepine (or benzoxazepi ne) of fornula (1)
with (52) using any of the_ pr cedur s.desgri bed her ei nhef ore. provi des
the desired int erifRtgeRIceaAES ?ﬁsf“? S,Qtémpgag}r@s EEH jIom amblent tO%% C.

44- SC'"EMEtMt bf ther amide ](47 ) with a dlalkylamlde dlalkylacetaNmbheas a
preferred pr ocess ﬁ%lﬂ%ﬁfg diﬁ'n%ﬁgﬁﬁ&giﬁ ocfffogfﬁﬂﬁr ét %khaalgﬁ 1soé m §ﬁ $P§t1c

XV where Wis 0 o terocycl1 ¢ noi fecte eeo
i group of heter cmgmhlesoneht suth astxhvhlprcnmih&le osteﬂmhyﬂmﬂmnagen ,tempenahnvmraﬂgmg

Scheme 5 XVIls  fom 0°C to 80°C yields the intermediate of formula (48). Treatment of (48) with
hydroxylamine or a hydrazine of formula (36) in acetic acid at temperatures ranging
from ambient to reflux yields the desired target compounds of formula (I) wherein W
isOorNH,A,B,. X, Y,Z, R? and R* are as defined above, and R'is an heterocyclic
moiety selected from the e, i or k group of heterocycles defined above and illustrated

XY &

N'——N

H i
(e) (l

Another preferred process for the preparation of the intermediate amide of

15 formula (47, where A, B are carbon) of Scheme XV is outlined in Scheme XVI. An
appropriately substituted aryl nitrile of formula (49, A and B are carbon) is hydrated

with basic hydrogen peroxide in dimethylsulfoxide essentially according to the
procedure of Katritzky et al., Synthesis, 949 (1989), to provide the intermediate amide

(50). Subsequent hydrolysis of the ester moiety gives the carboxylic acid intermediate

20  (51) which is then converted into the acylating species of formula (52) by using any
of the procedures described hereinbefore. Treatment of a pyridobenzazepine (or
benzoxazepine) of formula (1) with (52) using any of the procedures described
hereinbefore provides the desired intermediate amide (47, where A and B are carbon).



-45- SCHEME XVI |
[ err ] N P T/US9-|1-3/15487
appropri at eMO 8UHF t ut ed anmide of fornula (50) of Scheme XvI kG

-44-
SCHEME XVI
Hydrolysis L P
rolysis
B Hydration \(\j\ Yoo - Y A/)\ CONH
AT 51) J=COOH
] =
(50) J=COOCH,4 1)
(49) J=COOCH;,
A, B= carbon
J OE fJ X P
Y§B
— YT N7 CONH2 > o ‘ )B\
(1) Y
(52) J=acylating moiety ‘\ CONHz

(47 A, B=carbon)
Another preferred process to prepare compounds of general formula (I) of
Scheme XV where W is O or NH, R!is an heterocyclic moiety selected from the e or

i group of heterocycles defined above, and R* is not hydrogen, is shown in Scheme
5 XVIL



treated with a dial kyl am de di al kyl acetal such as a di net hyl ag S98/15487
di met hyl aceWv® 9966403 formula (39, where alkyl is CH3) at tenperatures
ranging fromO[err]C to 100[err]Cto provi de the internediate of
formula (55). Treatnent of (55) with a substgsuted hydrazi ne of formula
(36) in acetic acid at tenperatures ranging fromanbient to refl ux,
yields the desired internediate triazole ester of fornula (56). The ester
(56) .is subsequent |y

- 46- hydrol yzed to the carboxylic acid of formula (57, wherein Rl
is an heterocyclic noi ety selected fromthe e or i group of

het erocycl es defi n6GCHEME XVHd R err] is not hydr ogen) which is then
converted to an acylatin, agent, preferably an acid chloride or a

m xed anhydride of for mul a (58) by procedures an us to those descri bed
5 her ei nbef ore. e acylating speci ey to @cyl ate a,

pyri dobenzodi azepi ne or benzoxaze orArruI (1) to yrI%M'INHe
desired conpound of NHz) V\héﬁ"ﬁﬂ)zN |s 0 orNAH, N@ikyiB, —X—Yo»-7
and R2 are as defi n bo , iety sel g&t)ed
fromthe e and i group of Chet er ocycl eg_;ga}efr ned above andeI | ustrat

below, and Rlerr] is not hydrogen. [err]

Al ternatively, the conpounds of general formul a gsé ? XV wherein
Wis 0 or NH- R ern$0) sS;l==GOGEHs ocyclic noiety s romthe e or i
group of 15 het er ocycl es defined above, and R err] is not hydrogen can be
prepared as illustrated in Schenme XVIII.

J\(\/E Hydrolysis J\(\/k
> D —————
\/A “Rq

(56) J=COOCH;, (57) J=COOH

ers7 COJ

: Y<A/L R1

(R‘=e:,iandR4 is not H)

p2

(58) J= acylating moiety

1)
(X, W=0orNH, R1 =¢,i, and R4 is not H)

Thus, an appropriately substituted amide of formula (50) of Scheme XVI is

treated with a dialkylamide dialkylacetal such as a dimethylamide dimethylacetal of

5 formula (39, where alkyl is CHj) at temperatures ranging from 0°C to 100°C to

provide the intermediate of formula (55). Treatment of (55) with a substituted

hydrazine of formula (36) in acetic acid at temperatures ranging from ambient to

reflux, yields the desired intermediate triazole ester of formula (56). The ester (56) is
subsequently '



-47- SCHEME XVI | | [ err ]

- 48- SCHEME XVI 1 |
WO 99/06403 PCT/US98/15487

-46-

hydrolyzed to the carboxylic acid of formula (57, wherein R' is an heterocyclic
moiety selected from the e ori group of heterocycles defined above, and R* is not
hydrogen) which is then converted to an acylating agent, preferably an acid chloride
or a mixed anhydride of formula (58) by procedures analogous to those described

5  hereinbefore. The acylating species (58) is used to acylate a pyridobenzodiazepine (or
benzoxazepine) of formula (1) to yield the desired compound of formula ) wherein
Wis O or NH, A, B, X, Y, Z and R? are as defined above, R’ is an heterocyclic
moiety selected from the e and i group of heterocycles defined above and illustrated
below, and R* is not hydrogen.

N N
N—N, N—N
R4 R4/

(e (i)

10

Alternatively, the compounds of general formula (I) of Scheme XV wherein

W is O or NH, R! is an heterocyclic moiety selected from the e or i group of

15  heterocycles defined above, and R* is not hydrogen can be prepared as illustrated in
Scheme XVIII.



[ err ] B
Treat ment of WOrA8/064Ber medi ate ester of formula (55) of Schene WWSWESHB

unsubstituted hydrazine (36, where R err] is H) in acetic acid at
tenperatures ranging 5 fromanbient to thgqreflux tenperature, yields

the internediate triazole ester of formula (59). In this case the

het erocyclic nitrogen can be al kyl ated or acyl ated by pr ocedur es

anal ogous to those descri bed hereinbefore, to yield the substituted

triazole - 49-
SCHEME XVIII

J\C:FKKO NH,NH, / A;K/N)—r# .

NauNalkyl) —— ™
? (36, R* =H)

HZ
(59) J=COOCH,
(55) J=COOCH;

Alkylatin g Qf %r HydIOIySiS /Ai'rN&—_ Rz
>._ N

acylating agent R2 ——— ~N
———— ‘
Base R“ R*
(61) J=COOH

(60) J=COOCH,

62) J=acylating moie '
(62) ylaing ty (I, W=0 or NH, and R*is not

H)



ester of fornula (60). The ester (60) is subsequently hydrolyzed to the
carboxylic acid of formula (61) which is then converted into an

acyl ati ng speebwssdopreferably an acid chloride or mxed &RHYHITBAE%
formula (62), by procedures anal ogous to those descri bed herei nbefore”
The acyl ating agent (62) is used to acyl ate ag.5 pyri dobenzodi azepi ne (or
benzoxazepine) of formula (1) to yield the desired conpound of formul a
(I') wherein Wis 0 or NH, X, Y, Z A B and R2 are as defi ned above,
Rlerr] is a heterocyclic noiety selected fromthe e or i group of

het erocycl es defined above, and R err] is not hydrogen. 10

Al ternativel y a conpound of general formula (1) of Schenme XV wherein W

is 0 or NH A BgégpmeXermd Rerr] are as defined above, Rerr] is an

het er ocycl i ¢ noi ety selected fromthe e and i group of heterocycles
defined above and illustrated bel ow, and R4 is hydrogen, can be
conveni ently prepared froma conpound of formula (I) of Schenme XVII |
wherein Rerr] is ionally substltuted group, preferably a 15

p- met hoxybenzyl grodp using a nu pro res whi ch i ncl ude
hydr ogenol ysi s or tér/é Owith a s r8ng 2aC| trifluoroacetic acid
at t enperat ures rang] gh)‘(g yrpz efI ux lte ature

essentially according to rosc QUrIf of Buckl eNet al., J. Chem Soc.
Perkin Trans. 1, 627 (1982)% | err(3 The preferred

process to prepare conmpound®™ of general for rrukéag ? @%g Rlerr]

contai ns four heteroatom; Wlé 0 or NH, and ér Bogen is outlined

in Schene X X. J=COOCH; - 50-
g

NN
acylating agent > l\\l

| R
Base R4
(61) J= COOH

wﬁ’

(60) J= COOCH,

Nz
—Z
N:_L—Z x_'__\ \ /
X~ N4 \
= B '/
v N
A N o) 1 B
N rJ R? —> Y AN
‘r\‘J (1) AT T N—R2
R4 *r\||
R4

(62) I= acylating moiety
(I, W=0 or NH, and R*is not

H)

Treatment of the intermediate ester of formula (55) of Scheme XVII with an
unsubstituted hydrazine (36, where R* is H) in acetic acid at temperatures ranging

5 from ambient to the reflux temperature, yields the intermediate triazole ester of
formula (39). In this case the heterocyclic nitrogen can be alkylated or acylated by
procedures analogous to those described hereinbefore, to yield the substituted triazole



SCHEME Xl X [ err ] Treatnment of_th itrile
i nt er medi at VBP0l a (54) of Scheme XV with sodi um aziPcféT’ﬁﬁ%ﬂs“H -
anmoni um chl oride in an aprotic organic solvent such as 5

di met hyl formam de at tenperatures ranging frgaanbient to the reflux

tenperature of the solvent, yields the desired conpound of forrmula (I)
wherein Wis 0 or NH, A B, X Y, and Z are as defined above, R err]
is an.heterocyclic noiety selected fromthe m group of heterocycles
defined above and illustrated below, and R4 is hydrogen.

H . N err The.,. .
conpounds of - ger®ierof e £60); The,gster L6 ﬁ[sg%ﬁungtﬁ%hy%fg}ygpg&,g}q carpoxylic,acid
sel ected from t hef fgrmula (6]1) Whid is ithen corjverted itkp aaradylating spiRfies, ipreferabliRaa acid
i's other than : . @lﬂ!y pat.e i
acylation of a c%hrlr{;)%%é\g'ggﬁ’xfg%ggnng% g)ff(e,{o, A gé ﬁr-i)%&oﬁlI °g§%gﬁé}s%%hg?),ﬂs ﬁg)(,thS’(S,e
X1l and XV, as dascribedd hencigbrtare. Thexxcylating agent (62) is used to acylate a
-51- | 5 pyiidobenzodiatepine (or benzoxazepine) of formula (1) to yield the desired
compound of formula (I) wherein W is O or NH, X, Y, Z, A, B and R? are as defined
above, R! is a heterocyclic moiety selected from the e or i group of heterocycles

defined above, and R* is not hydrogen.

10 Alternatively, a compound of general formula (I) of Scheme XV wherein W
isOorNH, A,B,X,Y,Zand R? are as defined above, R!is an heterocyclic moiety
selected from the e and i group of heterocycles defined above and illustrated below,
and R*is hydrogen, can be conveniently prepared from a compound of formula (I)
of Scheme XVIII wherein R* is an optionally substituted aralkyl group, preferably a

15  p-methoxybenzyl group by using a number of procedures which include
hydrogenolysis or treatment with a strong acid such as trifluoroacetic acid at
temperatures ranging from 0°C to reflux temperature, essentially according to the
procedure of Buckle et al., J. Chem. Soc. Perkin Trans. 1, 627 (1982).

7" X
N—-N‘H H,N—N

20 e (R=H) i R=H)

The preferred process to prepare compounds of general formula (I) in which
R! contains four heteroatoms, W is O or NH, and R* is hydrogen is outlined in
Scheme XIX.
25



SCHEME XX Thus, the conpounds
of formula (I, Wis NH) of Schemes VIII, IX X XI, and XV are

al kyl at ed byWOra8@s4#8nt with a base such as sodi um (or potassi uRfFTRPaFIHE” 5
and an al kyl ati ng agent such as an al kyl halide, preferably an al kyl -
chl oride (brom de or iodide) in an aprot_'Fg_ sol vent such as

di met hyl f ormam de or tetrahydrofuran at enperatures ranging from
Jerr]Cto 80Cto yield conmpounds of fornmula (1) wherein W is NR err]
and Rlerr] is alkyl, and A, B and Rl err] are as defined in Scheme XX and

Il lustrated bel ow 10 Al ternatively, the conpounds of formula
(I, Wis NH) of Schenmes VIII, IX X, XIl, and XV are acyl ated by
treatment with a cgChpvie X1xXcid halide or a

N= 7
NS

N= 7
2N NaN;, NH,Cl

o)
O Z "B
—2 g

\A)\CN A~ R

(54) d Rl=m)

Treatment of the nitrile intermediate of formula (54) of Scheme XV with
sodium azide and ammonium chloride in an aprotic organic solvent such as
5 dimethylformamide at temperatures ranging from ambient to the reflux temperature
of the solvent, yields the desired compound of formula (I) wherein W is O or NH, A,
B, X, Y, and Z are as defined above, R' is an heterocyclic moiety selected from the
m group of heterocycles defined above and illustrated below, and R* is hydrogen.

N
R : X ."
N-N
10 - m (R*=H)

The compounds of general formula (I) wherein R' is an heterocyclic moiety
selected from the group e, f, g, h, i, j, or k, and W is NR® and R is other than
hydrogen, can be preferably prepared by alkylation or acylation of a compound of
formula (I, W is NH) of Schemes VIII, IX, X, XTI, and XV, as outlined in Scheme
XX.

—
h



-52- carboxylic acid anhydride in the presence of an_an ne bgsg
such as pyrWei%@s¥? a trial kyl ami ne such as tri et hyl anmi n& G148
aprotic solvent such as dichl oronethane or with no addition of solvent
when pyridine is used as the base, at terrper_?tlyres rangi ng from
-40[err]C to anbient, to yield conpounds of tornmula (1) wherein Wis
NR[err] and Rerr] 5 Is acyl, and A, B and Rerr] are as defined in
Schene XX and illustrated bel ow [ err ] The
conpounds of general fornmula (I) wherein Rlerr] is an heterocyclic noiety
selected 10 fromthe group e, i, k, or m, and Wis NR6 and R6 is other

t han -hydr ogen, cSGHEMEXX conveniently prepared as shown in Scheme XX .

- 53- SCHEME XX

&
TN
N

N
“ 1’2 N \
L~ . Alkylation _ F N
)\(\ or acylation o )Y\
O \
\ Y—0

\A/ R1

=z
/
B

I (from Scheme VIII) I
(W= NH; A,B= carbon; R!=g) (W= NR®; A,B= carbon; R'= g)
or
I (from Scheme IX)

or

(W= NH; A,B= carbon; R'=f) (W=NRS; A,B= carbon; R:= 1)
or or
I (from Scheme X)
(W= NH, A,B=carbon; R=h) (W= NR6; A,B= carbon; Rl= h)

or

I (from Scheme XII)

(W=NH, A,B=Cor N,R!=1, g, j) (W=NR% AB=CorN;R=f1, g, j)
or

I {(from Scheme XV)

(W=NH, A, B=Cor N,R=¢, i, k) (W= NRS; A,B= C or N; R'=¢,i,k)

or

or

Thus, the compounds of formula (I, W is NH) of Schemes VIII, IX, X, XII,
and XV are alkylated by treatment with a base such as sodium (or potassium) hydride
5  and an alkylating agent such as an alkyl halide, preferably an alkyl chloride (bromide
or iodide) in an aprotic solvent such as dimethylformamide or tetrahydrofuran at
témperatures ranging from 0°C to 80°C to yield compounds of formula (I) wherein
W is NR® and R® is alkyl, and A, B and R are as defined in Scheme XX and

illustrated below.

10

Alternatively, the compounds of formula (I, W is NH) of Schemes VIII, IX,
X, XII, and XV are acylated by treatment with a carboxylic acid halide or a



[ err ]

- 54- err
>4 WO 99/06403 [ ] PCT/US98/15487

-52-

carboxylic acid anhydride in the presence of an amine base such as pyridine or a

trialkylamine such as triethylamine in an aprotic solvent such as dichloromethane or

with no addition of solvent when pyridine is used as the base, at temperatures ranging

from -40°C to ambient, to yield compounds of formula (I) wherein W is NR® and R®
5 isacyl, and A, B and R' are as defined in Scheme XX and illustrated below.

\(\/\(\f\/_\

(e) ® (®
N 2 o)
7" X
N
N— l\{ M \\(N /
R4~ R2 R2
0] @ (k)

The compounds of general formula (I) wherein R! is an heterocyclic moiety selected
10 from the group e, i, k, or m , and W is NR® and R® is other than hydrogen, can be
conveniently prepared as shown in Scheme XXI.



Thus a nitrile of forrmula (54, Wis NH) of Schenme XV can be al kyl at ed bx
treat ment wiWR%08e such as sodi um (or potassium) hydride an]caf\‘/ $98/15487

al kyl ati ng agent 5 such as an al kyl halide, preferably an al kyl chloride
(bromi de or iodide) in an aprotic sol vgat such as dinet hyl f or mam de
or tetrahydrofuran at tenperatures ranging from O[err]Cto 80[err]C
to yield an alkylated nitrile of formula (63, Wis NR err] and Ris alkyl).
Conversely (54) can be acylated by treatment with a carboxylic acid halide
or 10 a carboxylic acid anhydride in the presence of an am ne base such

as pyridine or a trial kylam ne such as triethylamne in an aprotic
sol vent such as GCHEMEXXIhane or Wi th no addition of solvent when
pyridine is used as the base, at tenperatures ranging fyom -40[err] C
to anbient, to yield conpounds of formula (63, W is N r“ ZRlerr] is
acyl). 15 I n TRely fashion using pr o&e@gs ogous to
those used for the R

(47, Wis NH) of Sche
al kyl ated or acylated int

e (%244 W= NH) above, an of fornula
an be al kyl at ed or acyl i&iﬁto yield
rmedi ates of general formula (6%
NR[err] and R [err]= al or_acyl residue). 20 Y——T
internediate nitrile (63),_afd Bm de (64) of Schenme XXI can t O
converted respectively to eNA ﬁhe conmpound of forrmula (1), wh in Wis
NR[ err] and 6 R = alcéyl or acyl, and Rlerr] is selected from

the.group mof heterocycles de(:si‘lrﬁqnlj&ﬁ Scherme Xl X, or, t@7 WeNBdnpound
of formula (1) wherein W= NR[err] al his al kyl ory125.0n8CY! and Rlerr] is
sel ected fromthe grQuRaBoni |Or k of heterocycles dg Lyt nl N Schenme XV

- 55- or acylation

R6

RS l :'Z
I Ney - x _EjN W
N —’Z 1 P
j\_/ Acid hydrolysis
—_—
0" N#
Z

X
X—
-

Y_——

o N 0
Y j\ A
\A CN NH
(63) (64)
2 PDalkyl
D (alky)o2N" oalin 39
NaNj, NH,Cl
DMF

2) R'NHNH, (36)
(or NH,0H)




and illustrated bel ow, by using procedures identical to those outlined in

t hose sane Schenes. [ err ] 5

The subj ect woapH4bHls of the present invention were tested foPBEP8FEAl
activity according to the follow ng procedures. Vasopressin V, -
Agoni st Effects of Test Conpounds in Nornal )nsci ous Water- 10 Loaded
Rat s: Mal e or femal e nornotensive Sprague-Daw ey rats

(Charl es River Laboratories, Inc., Kingston, NY) of 350-500 g body

wei ght were supplied with standard rodent di et (Purina Rodent Lab.
Chow 5001) and water ad libitum On the 15 day of test, rats were placed
individually into nmetabolic cages equi pped with devices to separate

the feces fromthe urine and Rfontai ners for collection of urine. A test
conpound or a reference agentlmmS“g ven at an oral dose of 185ng/kg in a

vol ume of 10 m / kg. Nefi used was 20% di net hyl sullfdxi\dé ( DVBO)
in 2.5% preboil ed et ta . Thirty mnutes after t est
conmpound, rats were gavag 1 20 water at 30 rﬂlkg(-i-ﬁ: t% t st onach
using a feeding needle. Duringg the test, rats were n vided with
water or food. Urine was col Lkcted for four hours after dosing of t he
test conpound. At the end oP’t ghours, urine vol une was sured. Urinary
osnol ality was determ ned u5|Y allFi ske One-Ten Csmoneter (i B

Associ at es, Nor wood, WMA, 68 or an Advanced CRYOVATIY net er,

Model 3C2 25 (Advanced Instrurrents Nor wood, MA). Det erni nati @fiSRbf
Na[err], K+ and - ion ﬁ“ernﬁ carri ed out using ion specific el ectrodes
in a Beckman SYNCHRON EL- | SgE - El ectrol yte System analy, eg liﬁ?::\ uri nary
osnol ality should increase proportionally. In the scr |ng %

rats were used for each conmpound. If the difference in the uri ne

volume of the Lo alhu0as, HiRYShrhiiNSION IENH) (;bdithe 8T MW alPficd by

results of 30 this stu are shown 1 n
-56- treatment thh a base such as sodium (or potassmm) hydride and an alkylating agent

5  such as an alkyl halide, preferably an alkyl chloride (bromide or iodide) in an aprotic
solvent such as dimethylformamide or tetrahydrofuran at temperatures ranging from
0°C to 80°C to yield an alkylated nitrile of formula (63, W is NR® and R® is alkyl).

Conversely (54) can be acylated by treatment with a carboxylic acid halide or
10 a carboxylic acid anhydride in the presence of an amine base such as pyridine or a
trialkylamine such as triethylamine in an aprotic solvent such as dichloromethane or
with no addition of solvent when pyridine is used as the base, at temperatures ranging
from -40°C to ambient, to yield compounds of formula (63, W is NR® and R® is
" acyl).

In a likely fashion using procedures analogous to those used for the nitrile (54,
W= NH) above, an amide of formula (47 , W is NH) of Scheme XV can be alkylated
or acylated to yield alkylated or acylated intermediates of general formula (64, W=

NR® and R®= alkyl or acyl residue).

20

The intermediate nitrile (63) and amide (64) of Scheme XXI can then be
converted respectively to either the compound of formula (I}, wherein W is NR® and
R®= alkyl or acyl, and R’ is selected from the group m of heterocycles defined in
Scheme XIX, or to the compound of formula (I) wherein W= NRS and R® is alkyl or
acyl and R’ is selected from the group e. i or k of heterocycles defined in Scheme XV

|}
L



Table 1 Exanpl e Urine Vol une Changes in Uri ”arlycwusﬁ%tsim

Type[err] WO 99/06403 (% decrease)[err] Csmol ality b

80 272 CD 2 61

288 CD 3 -85 346

CD 4 87 339 CD 6

25 103 CD 7 69

283 CD 8 72 298

CD 9 59 372 CD 10
gg 5 - andziﬁgstggged below, R{ using pro(c:g)durg% idengiclzal to those outli%%cl in those same
CD 13 Schemes.6 106 CcD 14
83 (1 ny/ ko) 321 15 98 (1 ng/kg)
1363 ..: , 66—

41 R? 12 7 N\

262 Kﬁa Y 18 \( 76 \{ o 23K P

CD 20 CD n—N R4
86 SR a Perm%nt degpease in
urine vol une vs. co troI at a dose of 10 ng/ kg 5 bGsnol al ity changes
expressed as percen ntrol at a dpse of 10 ny/ c Rat I

used: Sprague-Dawl eY=t CD?? Hre=—feet=tcw © Tudy
presented toS5illustrate rather than limt the scope 10 of the invention.
-7 The subject compounds of the presen%{ign Yvere tested for biological

activity according to the following procedures.

Vasopressin V, Agonist Effects of Test Compounds in Normal Conscious Water-

10 Loaded Rats:

Male or female normotensive Sprague-Dawley rats (Charles River
Laboratories, Inc., Kingston, NY) of 350-500 g body weight were supplied with
standard rodent diet (Purina Rodent Lab. Chow 5001) and water ad libitum. On the

15  day of test, rats were placed individually into metabolic cages equipped with devices
to separate the feces from the urine and containers for collection of urine. A test
compound or a reference agent was given at an oral dose of 10 mg/kg in a volume of
10 ml/kg. The vehicle used was 20% dimethylsulfoxide (DMSO) in 2.5% preboiled

" corn starch. Thirty minutes after dosing the test compound, rats were gavaged with

20  water at 30 ml/kg into the stomach using a feeding needle. During the test, rats were
not provided with water or food. Urine was collected for four hours after dosing of
the test compound. At the end of four hours, urine volume was measured. Urinary
osmolality was determined using a Fiske One-Ten Osmometer (Fiske Associates,
Norwood, MA, 02062) or an Advanced CRYOMATIC Osmometer, Model 3C2

25 (Advanced Instruments, Norwood, MA). Determinations of Na*, K" and CI' ion
were carried out using ion specific electrodes in a Beckman SYNCHRON EL-ISE
Electrolyte System analyzer. The urinary osmolality should increase proportionally.
In the screening test, two rats were used for each compound. If the difference in the
urine volume of the two rats was greater than 50%, a third rat was used. The results of

30  this study are shown in Table I, below.



[ 2- Chl oro- 4- (3-net hyl - pyrazol - 1-yl ) -phenyl | - (5. 11-di hydro-pyrido [2.3-Dbl
[1.5] benzodi azepi n-6-yl)-nmet hanone 5

Step A 6, 11%MQ INMEFB- 5H- pyri do[ 2, 3-b] [ 1, 5] benzodi azepi n- 5- one BETUSRY/I54] t h
hydrochl ori c acid A m xture of 1,2-phenylene diamne (52 g, -~
480 mml ) and chloronicotinic 10 acid (76 g,5482 mml) in cycl ohexanol
(480 nm.) was refluxed under nitrogen for 2.5 hours. A precipitate
appeared soon after the heating was initiated. The warmreaction

m xture was carefully poured onto ice-cold dichloronethane (1000 niL) under
vigorous stirring. The sem solid mass was col | ected, washed thoroughly with
di chl oronet hane and dried in vacuo to yield 98.9 g (83% of the title
conpound 15 which was used in the next step2Metthout further purification.
Step B. 6,11-D hydro-5H pyrido[ 2, 3-b][1, 5] benzodi azepi ne

Di borane di net hyLsSul Ty dée q [ 35 ML) Was added via gyringe.toja 20
suspensi on of 6 if;rximagehydrgﬂgﬁe%‘@mmo[2,§h%ﬂgfi}r5l]}{‘}§ﬁ2’od FePYRE 5- gne 1: 1
salt with nydr ochl or i| ¢%addctbasd)@St epOdnéldfity, 0.1 mple) in di gxane (230
m.) under nitrogen. Eg mxture Wass, 50N cated overngntr_at rgom
t enper ature and Ehen AVETSY. _%@ngqq in vacuhChrhe green residue
was treated with2cold 2N hgdrochl oric acags and dietop ether| The cold
aqueous | ayer was basifred th 50% aqueoys sodi am 25 nydroxidef(to pH 9
q y o q (to pH 9)
and the basic | ;i_g(_g*t_Lar“S dowith et h\]|34 cetate The ()‘6 LC extracts
were dried over|4anhydrous|gptassi um carjgggate, and evappeated to dryness to
yield a burgundy . sol1d (24,35 09, 61.4%|_ Lnhis crude materrat was purified
by tritura ?On wi-th jZBf h\]l| et her e solid was ¢ ')CDF‘(‘t ed vashed and
dried in vacuo.|7 The frepher |iquorsidgzom different [gps were ¢onbi ned
and the m xture[ {185 Q) Sh 30 chr gngatogr apned (om pifica vergk- 60,
el uant 20% et hyliaee-t-a-t_e_i_:gghexa.n.e) to ,E%(svi de add! ¥Ponal maferi al
honbgeneous by [®.C (yell owssolid, 11 g){372 CD
- 58- Stﬂp C 2Z- 1|6£)r o-4-TrTuor or)zelrgzoyl chroride -

11 71 375 CD

12 -2 101 CD

13 6 106 CD

14 83 (1 mg/kg) 321 CD

15 98 (1 mg/kg) 1363 CD

starch only
16 41 142 CD
17 72 262 CD
118 76 234 CD
20 10 89 CD
24 86 615 CD

: Percent decrease in urine volume vs. control at a dose of 10 mg/kg
5 Osmolality changes expressed as percent of control at a dose of 10 mg/kg
¢ Rat model used: Sprague-Dawley (CD)

The following examples are presented to illustrate rather than limit the scope
10 of the invention.



A suspension of the 2-chloro-4-fluorobenzoic acid (13.619, 78 pRlchshEysr
di chl or ometM@A¥#48 i) containing a few drops of di methyl f or ran eS/\l}v%s _
treated 5 dropwi se under nitrogen with a 2M sol ution of oxalyl chloride

i n di chl or onet hane (1.2 equivalents). After gas evol uti on subsi ded,
the reaction mxture was refluxed for an additional 25 mnutes and
then evaporated to dryness in vacuo. The crude acid chl ori de was used

as such in the next step. 10 Step D

(2-Chl oro-4-fluorophenyl)-(5..11-di hydro-pyrido [2,3-b] [1,51

benzodi azepi n- 6-yl ) - net hanone ol ution of

6, 11-di hydro-5H pyrido[ 2. 3-b] [1, 5] benzo%%“%‘%efof Step B (12.8 g,
65 mmol ) in dinethylformam de (120 nL) under nitrogen was added 15

pot assi um car bonate bt 4 Lot ;lg%ﬁjg@gg;_tgﬁfgfd
dropwi se with a I - obenzoyl chforirde ©O ep
C (78 mmol ) in dinmethylfor d =6-yl angner ri ng at room
tenperaturesfor 75 mnutes the mxture was diluted with water and

extracted wth dichlo t.hane. e . ., extracts re dried qyer
mgnost m Sul § S0 i LT Grds S Byridghe bt R Bestpdienin S dne Gl salt wils
purified by fl asjdro¢Hlorietaeist aphy (on silica Merck-60, hexane- et hyl
acetate gradient from95:5 to 80:20) to provide the pure title conpound

(14. 25 g, 62% along with sone less pure material (2.7 g). The pure
material is an off - whimixture of t.2ypheayleneelismined(52/gj ¢80 munol egidachleneokcotinic

1 TErt 82 o GRESEMEE B (o b o o2
7.23-7. 3 3 ( m gqp,rs. A ’glgci\piﬁatclé,g)ppa@:dlgpqrmftert e heaﬁq)g w@s_ mP1ated. Tjﬁwa’m) reaction
M5 (B, m2z): 3p@hdedSwhdcareftfl§ poured ontSti@e-cbld dichloromethane (1000 mL) under
b1 L1, 5] bensodlB8pH FRBHGE) TherShabishid tads vk collect efbéf Prngnfgone
suz pensi on in ali¢thlofonfetanet and Arivdoin) vavas maysib$t198\19tg (83‘?:%3dgahnf;l'ﬂle cbmpﬂ.lend
under nitrqgen an t or : at
3-nethyl p azé"l’a%‘gt( %ﬁ%ﬁ%ﬁﬂ%@gféﬂ#%gw\%gﬁa@éég %vﬁggg‘ at O[err]C After

th - 59- as

evgl ution subsi S5thideh- 2 lebidd10 Was conti nged

Step B. 615 Dihjafb-SAL hyMas 2 S B STbasbdiddepii

at

Diborane dimethylsulfide complex (35 mL) was added via syringe to a

20 suspension of 6,11-dihydro-5H-pyrido[2,3-b][1,5]benzodiazepin-5-one 1:1 salt with

hydrochloric acid of Step A (25 g, 0.1 mole) in dioxane (230 mL}) under nitrogen.

The mixture was sonicated overnight at room temperature and then evaporated to

" dryness in vacuo. The green residue was treated with cold 2N hydrochloric acid and

diethyl ether. The cold aqueous layer was basified with 50% aqueous sodium

25 hydroxide (to pH 9) and the basic layer extracted with ethyl acetate. The organic

extracts were dried over anhydrous potassium carbonate, and evaporated to dryness to

yield a burgundy solid (24.35 g, 61.4%). This crude material was purified by

trituration with diethyl ether. The solid was collected, washed and dried in vacuo.

The mother liquors from different runs were combined and the mixture (18.5 g) flash

30 chromatographed (on silica Merck-60, eluant 20% ethyl acetate in hexane) to provide
additional material homogeneous by TLC (yellow solid, 11 g).



room tenperature. The (2-chloro-4-fluorophenyl)- (5, 11-di hydro-pyrido[2, 3-b]
[1, 5] benzodi azepi n-6-yl)- nmethanone of Step D (8.11 g, 22.59 mol
was added i W®PR06403  portion and the mixture was placed in &fGPPdpat
(preheated at 130'C) for 2 hrs. 5 After cooling, the m xture was
partitioned between water and ethyl acet ate._-él:he organi c extracts
were dried over sodiumsulfate, and evaporated to dryness in vacuo.

The residue was di ssolved in dichloronmethane and absorbed onto a silica
Mer ck- 60 flash colum. Elution with a hexane-ethyl acetate gradi ent
(from95:5 to 3:2) provi ded the desired product along with sonme m xed

fractions containi the title_ 10 corrpu (gé:llts nore pol ar
5- met hyl pyr azol StetPeé S1GhieEe-4fiuenebsprey 2 title conmpound
crystallized by sonication from hexane-ethanol as a white solid (6.4 g,

689 m 207[err] C NVR 40 X 14 nd
A (ddp oH, [corxchz)"* sgspgpsion °f(‘%|(\"/§£cggr°‘§ﬂ§25‘%bépéﬁbc a%d(éi%ﬁﬁ?) '7§|)mm°”a
6.74-6.79 (2m Zidhlor&n%aﬁﬂ‘(Sith) conBbnifma ) draps of Him8thiglfoOmémide Bkf freated
8.11 (m 1 38 9,

) (415/ 2057 [ﬂ)io \JI{Q "\_.%E’r ﬁ%{ o)% 8 18}% R/ﬁﬁﬁ of J\I_:hyll\!fpl?ndecgll d&@ #(ﬁhethane
derr]H err] C Nle? ejj@ivalentp. Afler gdsavabition w@smd thoupektioq raixture ;was rafluged for

N 16. 64 20 leg A v
dt 125 t d th ted vacuo. The crude acid
r 2- Chl or 0- 4- ( 5- h an a 108?” azé?mu es anpheer:]n evas orae tg hydro lpyrl 49 15 5™

[ 1, 5] benzodi azeﬁﬁllﬁﬂée yras-used i nﬂZ%HCXt 51“P The fractions (0.543 @)
containing a mxture of 3-methyl and 5- nmet hyl pyrazol e regi oi soners

obt ai ned as des ri bhed e r sybj flash
chr omat ogr affhy Hb’ig 331?‘!'\%@‘3@"68? ﬁ%ﬁﬁng#'Wﬁepb?ﬁ?tﬁgé’ﬁ&%g

90: 10 fol | owed bynicdiawepin-6ilymethmiatec- acetonitrile 90:10:5) to provide
0.327 g of the al ready described 3-nethyl isonmer of Exanple 1 and

0.105 g of the title conpound as 30 an_ anorphous solid upon sonication

from et her - hexane.  To a sl @VEDicibydrp; SEGUTiNPE. 3-t] Br penzodinzepine gfftep B

4. 1f5 gn(;95 45 ( 2#"01%95‘%) in d1methyﬁ'o?1§a.ﬁ1”’ae %i’ﬁO "@Lﬁ‘ﬁmﬁé‘ﬂ nﬂtf"&feﬂy{&ﬁgciﬂd@ed

.61 (m 11{_% BOtf?f.S‘E'ﬁﬁ cq_rhon?}?rggo'/]égcflﬁi rgng)é) (’ghe ﬂxtmwas coo ed amgl treated

- 60' dropwise with a solution of crude 2-chloro-4-fluorobenzoyl chloride of Step C (78
mmol) in dimethylformamide (50 mL)}. After stirring at room temperature for 75
minutes the mixture was diluted with water and extracted with dichloromethane. The
organic extracts were dried over magneasium sulfate and evaporated to dryness. The

20  crude material was purified by flash chromatography (on silica Merck-60, hexane-
ethyl acetate gradient from 95:5 to 80:20) to provide the pure title compound (14.25
g, 62%) along with some less pure material (2.7 g). The pure material is an off-white

) crystalline solid, which is used as such in the next step.

NMR (DMSO-dg, 400 MHz): & 4.13 and 5.42 (dd. 2 H, CONCH,), 6.52 (m, 1H),

25 6.71-6.79 (m, 2H), 6.98-7.16 (2 m, 2H), 7.23-7.33 (10, 3H), 7.538 (m, 1H), 8.10 (m,
1H), 9.53 (s, 1H, NH)
MS (EI, m/z): 353/355 [M]", 196

Step E. [2-Chloro-4-(3-methyl-pyrazol-1-yl)-phenyl]-(5,11-dihydro-pyrido [2,3-
30 b] [1,5] benzodiazepin-6-yI)-methanone

Sodium hydride (60% suspension in oil, 1.8 g, 45.19 mmol) was washed with
hexane, dried under nitrogen and resuspended in dry dimethylformamide (130 mL).
Neat 3-methyl pyrazole (3.71 g, 45.19 mmol) was added dropwise at 0°C. After the



El, mz 415 17 [err], 219/221, 196
EXA[I\/PLE 3 %99/0 403 r[ZMBrom)- 4- (3-net hyl - pvrazol - 1-yl ) - phenyl RC (%sgf/f5487
-di hvdro-pyrido [ 2. 3-Db]
[1.5] benzodi azepi n- 6-vl) - met hanone Stgp. A. 2-Brono-4-fl uorobenzoyl
chl ori de 10 A suspension of 2-brono-4-fluorobenzoic acid (6.87
g, 31.37 mml) in di chl oronet hane (70 nlL) containing a few drops of
di et hyl f or mam de was treated dropwi se under nitrogen with a 2M
sol ution of oxalyl chloride in dichloromethane (1.16 equivalents).

Af t | ut ot t fl.uxed £
At g, evolvhon SR e Sa T T b oo ol
vacuo. The cr udeoami temyekaured dheal@-chderb-ddhwuwophenyl)-(Hel lndihydsi-pprido[2,3-b][1,5]

Step B. [2-Br oy, ﬁ c{cix %ﬂ%ﬁﬁ)ﬂ &%ﬁu&ﬂe gt gYe%%B'(@WILgO%i 29 ?ﬁrﬁ&l) [Wasdded in one

benzodi azepi n- 6-

6, 11- di hydr o- 5prytu¢me{@t13= pojxturs] wamplaged i pn wal bath (prehegxdramléoic) fired he.
(5.15 g, 26.34 MpHgr tdbl g’%é‘ﬂ&ﬁfr@%sdgarﬁ?lgn)@a-)o%%r water an@ étﬁ?lgﬁ&t?ﬂ@SThe

added pot assi um car bonat m xture was cool ed
and treated droSRgauc W‘tf#t%.“@fﬂ @&%ﬂvqsfsoem sulfate, andrvaperatedy 9skypesy in vacuo.

chloride of g’geﬂ‘hé fé’sidliywﬁ@@i'séolvgi fh ﬂiéhibk‘brfli?ihﬁﬁét'hﬁ'@h af)ﬁfti)bé’ﬂ-bntopi s"alﬁéa Meéck-60
stirring at opm tenperat ure m nutes. the mxture iluted

with water and d@ﬁﬁaﬁ:‘{lg’g{% Ea}““%t %I%ﬁf" Hhﬁgetaggn %{13&\/\&@0 Eﬁj gc‘t"s3 2)
were dried over pregded thordesitedapredactdalong m&vaqnne atixed tfracdoys esstaiming ithee title

brown solid,j Oar&m§g aH&I?t rp'g@:f%%hhq} C@ﬁg}ﬁoxg gﬁmltsomkpofj?%%&%%geaﬂﬁe

and absorbe ont’o |ca ron W 3 _
hexane- et hyl ac @pmp@ugd a@nyemhqeﬁrlms@acalqumm Pé&xanprephangb ds ahehieiselid (6.4 g,
conmpound 30 (66333;,)9 15%059@ along with sone inpure material (1.2 g). The

e e NIBDNSDl e B S 5 p BTFEEL 10455 @, B! BN, o85h
-61- (m, 1H, pyrazole CH), 6.51 (m, 1H), 6.74-6.79 (2m, 2H), 6.98 (m, 1H), 7.25 (m, 2H),
15  7.58-7.70 (mm, 3H), 8.11 (m, 1H), 8.38 (m, 1H, pyrazole CH), 9.55 (s, 1H, NH)
MS (EL, m/z): 415/417 [M]"; (+FAB, m/z): 416/418 [M+H]"*
Anal. Calc’d for Cp3H 5CINsO: C 66.43; H 4.36; N 16.84. Found: C 66.11; H 4.42;
N 16.64

20 EXAMPLE 2

1.5]benzodiazepin-6-y1)-methanone

25 The fractions (0.543 g) containing a mixture of 3-methyl and 5-
methylpyrazole regioisomers obtained as described in Example 1, Step E were
subjected to flash chromatography (silica gel Merck-60, eluant: toluene-ethyl acetate
90:10 followed by toluene-ethyl acetate-acetonitrile 90:10:5) to provide 0.327 g of the
already described 3-methyl isomer of Example 1 and 0.105 g of the title compound as

30  an amorphous solid upon sonication from ether-hexane.

NMR (DMSO-dg, 400 MHz): § 2.27 (s, 3H), 4.16 and 5.45 (dd, 2H, CONCH,),
6.25 (m, 1H), 6.54 (m, 1H, pyrazole CH), 6.79 (m, 2H), 7.01 (m, 1H), 7.26 (m,

35 1H), 7.40-7.54 (mm, 3H), 7.61 (m, 1H), 8.11 (m, 1H, pyrazole CH), 9.56 (s, 1H, NH)



NVR (DMSO d6, 400 MHz): [err] 4.13 and 5.42 (dd, 2 H CONCH2), 6.53 (m
1H), 6.74-6.79 (m 2H), 6.98-7.16 (2 m 3H), 7.25 (m 1 740,7_50
(broad s, | ByO 9906483 (m 1H), 8.1 (m 1H), 9.54 (s, 1H, NEFT/USOS/IRRE
(EL, mz): 397/399 [M+, 196 5 Step C
[ 2- Brono- 4- (3- et hyl - pyrazol -1-yl ) - phenyl | - (§p11- di hydro-pyrido [2, 3-
b] [1, 5] benzodi azepi n-6-yl) - net hanone Sodi um hydri de (60%
suspension in oil, 1.2 g, 30.15 nmol) was washed with 10 hexane, dried
under nitrogen and resuspended in dry dinethylformam de (110 ni). Neat
3-net hyl pyrazole (2.47 g, 30.15 nmmol) was added dropwi se at O[err]C. After
t he gas evol ution subsided the cooli ngg bath was renoved and stirring
was continued atMS [EL m/glhl §&ApEMAL. 218/221hE9G 2- br onp- 4- f | uor ophenyl - (5, 1
1-di hydro-pyrido [2,3-b] [1,5] benzodi azepi n- 6-yl ) - nmet hanone of Step B
(6 g, 18.07 mml) was added in one 15 pggii ﬁg tEo the clear solution. The
m xture was placed in an oil bath (preh 3 130C) for 40 m nutes,
cool ed and partitioned between water and ethyl acetate. The organic
extracts vverg dri ed
crude material was TR, 5 L
Mer ck- 60 flash coI um. El lltl;ilhemoﬂinmpheﬁgm@g hy_ionacet at e gradl ent
(from95:5 to 75:25) 20 provided the Iess polar title conpound (3.87 Q)
along with a mxture of 3- and 5- nmet hyl pyrazol e regi oi sonmers (0.860
g). The title cdiepind2Bronagd-fRmyybenzest chlprided by sonication from
hexane- et hanol, mp. 208-209C (dec). NI\/R (DIVISO d6 400 MHz): 8 2 21
(s, 3H), 4.15 and 5. 44 (dd, 2H, CONCH2) yrazol e
6.52 (m 1H)1 6 77- G@Gugmmmf 26brgg1c( ﬂjﬂqqq?benzopsa(:“il (Glﬁé) o%l.37 mmoi) in
g gg (7 63 (2 m ddfleromeBthnenV0 Hil)) cohtaiding felWiropS.of Aimsthy formpyi@zohe treilkd
S,

Anal . Calc'd fo&@‘é’?% Prde, o tﬁ?ﬁﬁﬁ'e‘wl} 6%@588“’(9? ° ﬁ"é@ﬁl‘f{i"% nZ(%ChlI@ERmatha%?

59.92, H 4.05, (1.16 eqnivhten®s). After gas evolution subsided, the reaction mixture was refluxed
- 62- for an additional 25 minutes and then the soW%s%vaporated to dryness in
15  vacuo. The crude acid chloride was used as such in the next step.

Step B. [2-Bromo-4-fluorophenyl]-(5,11-dihydro-pyrido [2,3-b] [1,5]
benzodiazepin-6-yl)-methanone

20 To a solution of 6,11-dihydro-5H-pyrido[2,3-b]}[1,5]benzodiazepine of
Example 1, Step B (5.15 g, 26.1 mmol) in dimethylformamide (70 mL) under
nitrogen was added potassium carbonate (7.95 g, 57.51 mmol). The mixture was

" cooled and treated dropwise with a solution of crude 2-bromo-4-fluorobenzoyl
chloride of Step A (31.37 mmol) in dimethylformamide (30 mL). After stirring at

25 room temperature for 75 minutes the mixture was diluted with water and extracted
with dichloromethane. The organic extracts were dried over magnesium sulfate and
evaporated to dryness to give a brown solid foam. The crude material was dissolved
in dichloromethane and absorbed onto a silica Merck-60 flash column. Elution with a
hexane-ethyl acetate gradient (from 95:5 to 75:25) provided the pure title compound

30 (6.18 g, 59.5%) along with some impure material (1.2 g). The pure material was
triturated with hexane to provide an off-white solid foam, which was used as such in
the next step.



(5.11- Di hydro-pyridor2, 3-bl

[ 1, 5] benzodi MOS8 v ) [ 4- (3- et hyl - pyr azol - 1-
vl)-2-trifluoronethyl-phenvl -nethanone 5 Step A
2-Trifluoronethyl -4-fl uorobenzoyl chloride _g1- A suspensi on of
2-trifluoronethyl-4-fluorobenzoic acid (16.85 g, 81 mmol) in

di chl oronet hane (150 nL) containing a few drops of dinethylformm de was

PCT/US98/15487

treated dropwi se under nitrogen with oxalyl chloride (8.5 nm., 97.4
mmol ). After the gas 10 evolution subsi ded the reacti on m xture was
refluxed for an additional 10 m nute t hen evaporated to dryness

in vacuo. The crNMéﬁl\/lﬁQ-ldk(ﬁQOd\i‘H%s&fbé@ a&%%‘@c(ﬁdd HH, CONGHp), ARty lED,
Step B. (5,11-Di r&?’ﬁﬁ,l%mﬁgs@sbi 16 & il BENZPSK aﬁemrpm#)so%oahgomﬁsg

15 trifluoronet sol uti on

6, 11- di hydr o- 5H ijrl B2 @bﬁﬂ)ﬁéﬂlﬂérﬂiﬁdﬁﬁlepl ne of Exanple 1, Step B
(10.6 g, 53.8 mrmg%lnn@)ngt)mg@w]an]%e (125 L) under nitrogen was

added pot aSSI um car bonat € 162 mml ). The m xture was cool ed 20
and treated dt opwi se with a solution of crude

3 tri L' :J]Qr onet héSte?rCJ [lzlmb%ibw-ﬂ-methyl-pﬁa@bl-ﬂ@l)q:héiiﬂp(sﬂlI ﬁihynltr'olﬁyfridb [2,3-
i met hyl f or mami ter [ri room tenmperature for
@?eﬂ qu{ﬂeea) W‘;t)H %ettﬁ;?n%d extracted with

hours, the mxtu
di chl oronet hane. The organic extracts were dried over magnesi um sul fate and
evaporated to dryness. The crude material was dissolved in dichloromethane

and 25  purified by §hash, ?%};gﬂ{éﬁ(eg%rﬁﬁﬁé’ns n%xi ! Péﬁl\@? 25 flol) 6% £4 Wtth

acetate 80:20) to prov t|t 33.1
whi ch was cr tahﬁapeddwl g@iﬂrdmmm and resv%ﬁd%% Hado dimeihi rmmsde( 10 mL).

183-'185C.
oG o i1, 6. g'%@a ﬂbﬁfa&])k: (éqf) .14 ﬁi’nlidl) &aitidaétddﬁ;p@se(ﬁcb & Hfter the

1
7.26-7.40 (m 3HaS ei"‘%‘é‘% ghsided tETLi?° isig bty i@ ’€m°(’”%1|)a“5|)§h§§’g( gva(smnn?ﬁaﬁd at
M5 (El, mz): 38rodnemperatureidie.[2Eabmoct-flaorophenyl]-H5erirdihsididopyridos2,DB] [15]

?62? N 10. 85. PRy z%dlacl‘e&% 8! @’l) Hethiafbne of StepI §Q66g 18.07 mmol) was added in one

15  portion to the clear solution. The mixture was placed in an oil bath (preheated at
130°C) for 40 minutes, cooled and partitioned between water and ethyl acetate. The
organic extracts were dried over magnesium sulfate and evaporated to dryness. The
crude material was dissolved in dichloromethane and absorbed onto a silica Merck-60
flash column. Elution with a hexane-ethyl acetate gradient (from 95:5 to 75:25)

20 provided the less polar title compound (3.87 g) along with a mixture of 3- and 5-
methylpyrazole regioisomers (0.860 g). The title compound (3.5 g, 51%) crystallized

" by sonication from hexane-ethanol, m.p. 208-209°C (dec).
NMR (DMSO-dg, 400 MHz): & 2.21 (s, 3H), 4.15 and 5.44 (dd, 2H, CONCH),), 6.31
(m, 1H, pyrazole CH), 6.52 (m, 1H), 6.77-6.80 (2m, 2H), 6.99 (m, 1H), 7.25 (m, 1H),
25  7.59-7.63 (2 m, 2H), 7.88 ( m, 1H), 8.11 (m, 1H), 8.37 (s, 1H, pyrazole CH), 9.55 (s,
1H, NH)
MS (+EI, m/z): 459/461 [M]", 265/263
Anal. Calc’d for Cp3H,sBrNsO: C 60.01, H 3.94, N 15.21. Found: C 59.92, H 4.05,
N 15.01
30



Step C. (5, 11-Di hydro-pyrido[2,3-b] [1,5]benzodi azepi n-6-yl)-[4-(3-nethyl -
pyrazol -1-yl)-2-trifluoronethyl - phenyl] - net hanone @@&i
hydride (60%®WsiséHsion in oil, 0.83 g, 20.8 mol) was washed®6h ’
hexane, dried under nitrogen and resuspended in dry dinmethylformanm de (60
m.). 3-nethyl pyrazole (0.90 nL, 11.2 nmol) yss added in one portion. After
t he gas evolution subsided the stirring was conti nued at room
tenperature. The (5, 11- di hydro-pyrido[2,3-b] [1

, 5] benzodi azepi n-6-yl)-(4-fluoro-2-trifluoronethyl phenyl)- nmet hanone
of Step B (3.6 g, 9.3 mmol) was added in one portion and the m xture 10
was placed in an oil bath (preheated at for 30 mnutes. After
cooling, the m xture was partltlone wat er and et hyl acetate.
The organi c extracgt : ' ?

dryness. The resi-thie e FSS f e S Tt '
onto a silica Merck-60 flash cof . thyI acetate in
hexane provided 3.3 g (79% of Hﬁﬂi &3ﬁﬁﬁ yll-met 6%§]15 whi ch
crystallized by sonication from ethanol -hexane, mp. 212-214[err]C Further
el ution w thes30% yl ' re pol ar

5- met hyl pyr aZol 58 %??%ﬁﬁ“nféﬁhﬁ?‘ﬂ&?%ﬁeéh%mm%“m (DVBO- d6, 400 Mz) :
[err] 2.23 (s, 3H, CH3), 4.17 and 5.45 (dd, 2H, CONCH2), 6.35 (m |H,

F7)yr282?| e (1]:1)) 6. gg E M sddpensibn 68 2(tFfludfdmethy lggﬂﬁai)oblshﬁmc 1ci0Q14.85 g1B) mm8)) in

- m m

(m |H, rda% n@%ﬁ@neéZé&ﬂ@ CO{lﬁl_pu fO ew &%{%Fmeﬁﬁ[%r&%@ek%m %eﬁed

Anal . Calc'd f Ordr@\efsé]ulrihef nitfogen il exal]yDchlGnﬁé (84, mH, 97G4mnmIL5 A58 the gas

ngﬂ]d C 64 181 ev oﬂ'mon 'subsided, Nhd 3¢ atRioft mixture wt e%ﬁbﬁg 3n additional 10 minute.s,
and then evaporated to dryness in vacuo. The crude acid chloride was used as such in

the next step.

Step B. (5,11-Dihydro-pyrido[2,3-b] [1,5]benzodiazepin-6-yl)-(4-fluoro-2-
15 trifluoromethyl-phenyl)-methanone

To a solution of 6,11-dihydro-5H-pyrido[2,3-b}[},5]benzodiazepine of
Example 1, Step B (10.6 g, 53.8 mmol) in dimethylformamide (125 mL) under
nitrogen was added potassium carbonate (22.4 g, 162 mmol). The mixture was cooled
20 and treated dropwise with a solution of crude 2-trifluoromethyl-4-fluorobenzoyl
chloride of Step A (81 mmol) in dimethylformamide (25 mL). After stirring at room
- temperature for 2 hours, the mixture was diluted with water and extracted with
dichloromethane. The organic extracts were dried over magnesium sulfate and
evaporated to dryness. The crude material was dissolved in dichloromethane and
25  purified by flash chromatography (on silica Merck-60, hexane-ethyl acetate 80.20) to
provide the pure title compound (6.9 g, 33.1%) which was crystallized by sonication
from ethanol-hexane, m.p. 183-185°C.
NMR (DMSO-d¢, 400 MHz) 6 4.16 and 5.43 (dd, 2 H, CONCH,;), 6.56 (m, 1H),
6.64 (m, 1H), 6.79 (m, 1H), 7.02 (m, 1H), 7.26-7.40 (m, 3H), 7.58-7.65 (m, 2H),
30 8.12(m, 1H), 9.59 (s, 1H, NH)
MS (EL m/z): 387 [M]"
Anal. Calc’d for CyoH3F4N30: C 62.02, H 3.38, N 10.85. Found: C 62.06, H 3.22,
N 10.67



(5, 11- Di hydro-pyridor2.3-bl[I,51benzodi azepi n- 6-vl ) -4-(3-net hyl -
) - WO 99/06403 2-trifluoromethvl -phenvl | - met%
Step A. 4-Fluoro-2-trifluoronethyl benzoic acid nethyl ester

A suspension of 4-fluoro-2-trifluoronethyl bggzoic acid (25.6 g, 123.0 mmol)
in dichloronmethane (250 nL) containing a few drops of dinethylformam de was
10 treated dropwi se under nitrogen with oxalyl chloride (11.3 nL, 129.5
nmol ). After t he gas evol ution subsided, the reaction m xture was
refluxed for an additional 15 m nutes. The m xture was cool ed and

has concent r at cfePdnalee H i sacey IRzt Bl Sosnas Bnegingl v L k- O

di chl or onet hanepyradoMbyy-2-tiiflaorumethiyl-phengl-methananbied wi th sat urat ed
aqueous 15 sodium bi carbonate, dried over sodium sul fate, and evaporated
to dryness to give 18.0 g (65.9% of the title conpound as a gol den
oil. NVR (DIVBCSckﬁunﬂhrjﬂrMelz(ﬁO%[ snqu:nsﬁorsﬁl ¢it,, 0.8Hyg, 2028 @rnehwashyashgd @0ce

1 7. , .
| oyer i acd M dexpas, Sl uidet mitthich afd fesybhehdedifl dry dimethyI bR BUE R0
was col | ected byldi 3mhylcpvrwlgi(@f80m15, .2 mymgbhywes added igronetnoggon. After the

4-fluoro-2- as JdlﬁthdiPE\%E?déayth%ﬁmh %'dbntmued at rooph @®mperature. The 5 11-
4- ( 3- Met hyl - pyr%l

- -t oro h c_acid nme est

Sodi um hydri de qhéw%Os lﬁ»‘i@{ ‘?fmz 1z ngg"-yéez“s hoRSr3-t ﬂﬁ%gwg&%@a Bhetnbil)‘
rr;ﬁ;@ne dried Ujlih@tgfanaﬁé Ppgwp Bgd \l’:ra smspieﬁm%);% zg%?: gisaﬁ byﬁti‘oarammdenﬁiﬁxee

L). sol ut i - yhpyr ED g he
di met hyl f ortrami Yfés d'in an &’ %lf& ? 5o ARBUES: P ERLEPYE o
Stirring was com)ttnmeﬂam partitionbd bgtweeBOwatepand etliyd acstates The dbrgamd extrectts avere
sol ution of net
et hyl est er of @Qd oer(s? gultfzgla Aﬁ@é&&!&%ﬂé’d épﬁx&%% The re51§1?é g/%%dlss?lved in
added dropwi se drghﬁmmem@ap asd| abspibed qxftt)@r silieq Yleng 'G%ﬂaét)c%“ﬁlfhtm%@%w“h

tenperature,  55g d afc%?h@é hpﬂeme p%lﬂasmsc}s P 799554 fuhe desir@lipRAUSt as a foam
ammoni um ch] er d

- 65- whih Gostedied g’ﬁé%‘ﬁ@ﬁﬂi‘ el hgaeae g Br2H GoaiFiher

sulfate and evaﬂonaﬁ @dtﬁ 80% ethyl acetate in hexane yielded the more polar 5-methylpyrazole

regioisomer of Example 6.
NMR (DMSO-dg¢, 400 MHz): 8 2.23 (s, 3H, CHj3), 4.17 and 5.45 (dd, 2H, CONCH,),
6.35 (m, 1H, pyrazole CH), 6.54 (m, 1H), 6.68 (m, 1H), 6.80 (m, 1H), 7.00 (m, 1H),

20 7.29 (m, 1H), 7.60 (m, 1H), 7.85 (m, 1H), 8.04 (m, 1H), 8.13 (m, 1H), 8.46 (m, 1H,
pyrazole CH), 9.61 (s, 1H, NH)
MS (EI, m/z): 449 [M]*

" Anal. Calc’d for C4H;3F3NsO: C 64.14, H 4.04, N 15.58. Found: C 64.01, H 4.01,

N 15.45

25

ns{gﬁ‘/lgiszi -

U
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dryness. The residue was dissolved in 1:1 m xture of dichloronethane and
hexane and absorbed onto a silica Merck-60 flash colum. Elution with
a di chl or onB{hEHY403 hexane gradient (from1l:1 to 4:1) proﬁqéldsgtsﬂé“’
title conpound (13.6 g, 59.7% as a 5 white solid, mp. 59-61[err]C.
NVR (DVMBO-d6, 400 MHz): [err] 2.28 (s, 3H), 3486 (s, 3H, CJerr]CHerr]),
6.43 (m 1H, pyrazole CH), 7.97 (m IH, 818 (m IH, 8.23 (m IH),
8.62 (m 1H, pyrazole CH) MS (EI, mz): 284 [M+ Anal . Calc'd for
[err]: C54.93, H 3.90, N 9.86. Found: C 54.80, H 3.73 10 N 9.81

Step C. 4-(3-Methyl -pyrazol -1-yl)-2-trifluoronethyl benzoic acid

To a solution of 4-(3-nethylpyrazol-1-yl Mromﬁ hybenzoic acid 15
nmet hyl ester of Step B (1.19 g, 4.2 nunol ol (10 nm) was added 2.5
N sodi um hydrOX| de (3 3 m, 83 mml) The m xture was heated at
reflux for 90 s

partitioned bet

organi c extracts were dr| ed overﬂﬂﬂ@wmmaporat ed to
dryness to gkve the t|tIe corrpound (1 14 g, quantitative yield) as a 20
white solid, mp, 192-1 (DVBO- d6, 400 gll [err] 2.28 (s,

3H), 6.42 (m 1r$t%%~aérﬁleoma? mﬂl@somhylbenzom—amdan vlesten H) | 8.20 (m
1H), 8.61 (m IH pyrazole CH), 134137(broads 1H, COC]—I) VS
(+FAB, nmfz): 271 [ M+H] + 25 An Cal ¢! i’@ﬁ F3N202 3.36
N 10. 37. Found: C 53. g}xsgqnglog 4ﬂuoroN7_ %ome ber@p (2 6 ’1230mm01)

(5, 11- Di hydr o- pynicﬂﬂ?lam’inehhéris 5251Eﬁilgd:tc&itﬁ|ﬁing- B-fyw) difops (03-dmieﬁ)@|1formam1de was
i t
B Gt von of 197 ( tealsa AbRIE er RAGRER S bR M0t o1 B eyl 20- 20D At

(1.1 g, 4.1 mrmltbf) 2o eBluport subsided, rthe rbadtimm mixtgiB. §s mﬂumdjfomla)jdumnal 15
di chl or omet hane r&%@te@tﬁ%u&ﬁ%esgaslcgbléd Taﬁéi E&'ﬂ%%@%f@ oy GH Rddede AReSifthe

g 81 di hycrzlnrﬂ(;I %Hfaw.f%%{ %lséf'afleraét{nsgn W3 [CPnsq'rBéaﬁ%oﬁn&z@ﬁu residye vEasapgstidoned Betgysen
(0.67 g, 3.4 mmiighlémenethahicaidivh@ TBe organic phase was washed with saturated aqueous
- 66- 15 sodium bicarbonate, dried over sodium sulfate, and evaporated to dryness to give 18.0
g (65.9%) of the title compound as a golden oil.
NMR (DMSO-dg, 400 MHz): & 3.85 (s, 3H), 7.67 (m, 1H), 7.80 (m, 1H), 7.95 (m,

1H)MS (EI, m/z): 222 [M]"

20 The aqueous layer was acidified with 2 N hydrochloric acid and the white
solid was collected by filtration to give 7.5 g (29.3%) of the starting 4-fluoro-2-
trifluoromethylbenzoic acid.

Step B. 4-(3-Methyl-pyrazol-1-y1)-2-trifluoromethyl benzoic acid methyl ester
25
Sodium hydride (60% suspension in oil, 3.85 g, 96.3 mmol) was washed with
hexane, dried under nitrogen and resuspended in dry dimethylformamide (150 mL).
A solution of 3-methylpyrazole (7.75 mL, 96.3 mmol) in dimethylformamide (50
mL) was added dropwise at ambient temperature. Stirring was continued until the gas
30  evolution subsided, and then a solution of methyl 4-fluoro-2-trifluoromethylbenzoic
acid methylester of Step A (17.8 g, 80.1 mmol) in dimethylformamide (50 mL) was
added dropwise to the clear solution. After stirring for 30 min at room temperature,

the reaction was quenched with saturated aqueous ammonium chloride and extracted
with



pyridine (0.42 4 mmol ) were added. After stirring for an 18
hours, the W09gfﬂq4ﬂ%ure was poured into saturated aqueous sodlﬁﬁf%gbg{ag”

bi carbonat e. The organi ¢ phase was washed with brine, dried over

sodi um sul fate, and evaporated to dryness. Thes. resi due was di ssol ved

i n di chl oromet hane and absorbed onto a silica Merck-60 flash 5 col umm.
Elution wth hexane-ethyl acetate (gradient from8:2 to 7:3) provided the
title product (0.89 g, 58.29% as a foamwhich crystallized by sonication

from et hanol - hexane, mp. 212-214'C. This material was identical to
the conpound of Exanple 4. , EXANPLE
6 10 - w ethylnzB:etate The organic extracts were dried over sodium sulfate and evaporatecl[ fo

(5,11-0i hvdro- DYdﬂydes{SZ 'Bhé)kéh;&ﬁbﬁﬁszdﬂsﬁie@hm-lipnﬁk&xré 4f (ichiorbmethane randdiexine
Yy 27T vor oMEEDA RN M A VHRRS-BR AN ot Bt Wil HHISHO R une-

and
The title conpoulskan® ghdient, (fx&‘h) Ivlzam 41y prqved:bdatshcdamorm:ndr(l&ﬁag;pﬂ%7%) asa

above, as a foa d by sonication from ethanol - hexane, m p.
238- %Mégaﬁﬁ/llj{? 4.19 and_5. 46

400 2.29 (s, 3
(dd, 2H, CO\ICHZ) NMR $RMSO-dg440 MHZ)@/H%F @raiya 86&85?&713(@?%%), 6¢34m, 14,

1H, 6.80 (m 1;%/3{@2 192:}()”17 "@n 1?1),2291@% ﬁﬁl) slk% (m71ﬁ§-87623€m(m lfyﬂzolg@ﬁ

(m 1H), 8.13 ( H. mz): +

Anal . Calc'd for Im/z)2 ]: C6309 "H 4.13, N 14. 95.

Found: C 63.39, HMndl. 23ic’ NfdrC§H11F3N§02: C 54.93,H 3.90, N 9.86. Found: C 54.80,H 3.73

EXAMPLE 7

(5 11- Di hvdri® pyIr‘Ilgd%l[Z 3-bl [ 1. 5] benzodi azepi n-6-yl)-[2-trifluoromethyl-4-(3
trifluoronethyl-pyrazol-1-yl)-phenvll-nethanone 30

i e L S R
trifluoromethyl pyrazghea(Qiddos of24-33 Methylpyiasol2flded?ithifRBfomethybeRzoic acid
After the gag | ethylester of Step B (1.19 g, 4.2 mmol) in methanol (10 mL) was added 2.5 N
sodium hydroxide (3.3 mL, 8.3 mmol). The mixture was heated at reflux for 90
minutes, cooled and concentrated. The residue was partitioned between ethyl acetate
and 1N hydrochloric acid. The organic extracts were dried over sodium sulfate and
evaporated to dryness to give the title compound (1.14 g, quantitative yield) as a
20  white solid, m.p. 192-194°C.
NMR (DMSO-dg, 400 MHz): § 2.28 (s, 3H), 6.42 (m, 1H, pyrazole CH), 7.95 (m,
1H), 8.14 (m, 1H), 8.20 (m, 1H), 8.61 (m, 1H, pyrazole CH), 13.4-13.7 (broad s, 1H,
" COOH)
MS (+FAB, m/z): 271 [M+H]*
25  Anal Calc’d for C;oHgF3N,0,: C 53.34, H 3.36, N 10.37. Found: C 53.35, H 3.29,
N 10.21

Step D. (5,11-Dihydro-pyrido{2,3-b][1,5]benzodiazepin-6-yl)-[4-(3-methyl-
pyrazol-1-yl)-2-trifluoromethyl-phenylj-methanone
30
To a solution of 4-(3-methyl-pyrazol-1-yl)-2-trifluoromethyl benzoic acid
(1.1 g, 4.1 mmole) of Step C, and triethylamine (0.57 mL, 4.1 mmol) in
dichloromethane (20 mL) was added 1,3,5-trichlorobenzoyl chloride (0.63 mlL., 4.0
mmol). After stirring for 5.5 hours, 6,11-dihydro-5H-pyrido[2,3-
35 b][1,5]benzodiazepine of Example 1, Step B (0.67 g, 3.4 mmol) and 4-dimethylamino



evol ution subsided stirring was continued at room tenperature. The (5,1

1- di hydro- rido [2,3-b] [1,5] benzodi azepin-6-yl)- EAgn
(4-fl uoro- 2-‘?’9i919108%r~’0net hyl - phenyl ) - nmet hanone of ExaanPeCTAfl,jsgétlgf)s'B ~
(0.75 g, 1.94 mol ) was added in one portion and 5 the m xture was
placed in an oil bath (preheated at 130[err](gg.overnight. After cooling,
the m xture was partitioned between water and ethyl acetate. The organic

extracts were dried over sodiumsulfate, and evaporated to dryness in
vacuo. The residue was crystallized fromethanol to yield the title
conpound (0.57 g, 57.3% as an off-white solid, mp. 127-129[err]C.

10 NWR (DVMsO-d[ert], .4 ) rr] 4.19 apd 5.46 (dd, 2H..CON , 6.54
(m IH), 6.70 Lynéx}n%(&%%’g%_%[)@rwér? ﬁﬁi&e%_lgger(srﬁmpé_&r an 1t{9ﬂaﬁ%}murs, %e
pyrazol e CH), 7.28xthra waddpourédGito saturateflmquedds, sodiid bicarbdrdre. §hmrHanid phage
2H), 8.84 (m 1H,_, ol e. .9 . N ) | z);
503 [M + 15 A wégﬁ%d it or dﬁg%%’r%r Hﬁj":’mé“g‘?‘.ezg?’d ¥ %P%’{ggr\‘lg%?’é%& Pre
Found: C 57.07, fesilu@mvas dissolveq in3ligtdoromethane and absorbed onto a silica Merck-60 flash
EXAMPLE 8 ; ; ; . . :

(5- Net hyl - 5, T1- df By irs- Spon Sy ?,%I’[e iyl acetate (gradient fro 812yt 713} groyadsd fhe
pyrazol - 1-yl ) - 2- HHE PrageeiciPeing: 2853 7ehsn 3 Frarmhisherystallized by sonicationgfgempthanol-
hydri de (60% suspenskan.p. 012214°C) This SateBiaDwadRiehtivd So MRIWEhound of PAktiple 4.
hexane, dried under nitrogen and resuspended in dry dinmethylformam de (20
25 nlL). Neat 3-nethylpyrazole (0.13 nL, 1.61 nml) was added dropw se at
anbi ent tenperature. Stirring was GEXAMPER antil the gas evolution
subsi ded, ang, then the (5,11 -di hydro-pyrido [2, 3-b]

[ 1, 5] benzodi azepi n- 6-yl 4-fluoro-2-trifluoronethyl -
phenyl ) met hanone @14 ' i : benzgdiaregin - hry Y dwid g

fO-g 33 " J P 1 OK Ve IAY ¥ ]
portion to the Ck-BaI-tﬁﬂP&dFoh%h%lTﬁ&x_&?E fitantie ith'd.§9'dfh
(preheated at 30 or m nut €s, I]ter S?oof?ﬁb?msod?%morﬁgg‘%—(‘gw aene ()

suspension in oil, 0.080 g, 2.0 mmBddefhdiacgtatet h hexane) and net hyl

iodide (0.25 nL, 4.0 mml) were added. The reaction mxture was
wat er and ethyl “acet afBe bR 03 e AR was obuRRid s gERT e th Sifhnte 4
sul fate and evapa@r@ekeds hdoamywbich .crystaldized by dupicadsn dicss ethaad!-hexads, m.p. 238-
di chl or onet hane ayybcabsor bed
- 68- NMR (DMSO-dg, 400 MHz): § 2.29 (s, 3H), 4.19 and 5.46 (dd, 2H, CONCH,), 6.28

(m, 1H, pyrazole CH), 6.57 (m, 1H), 6.71 (m, 1H), 6.80 (m, 1H), 7.02 (m, 1H), 7.29

20 (m, 1H), 7.58-7.67 (m, 4H), 7.81 (m, 1H), 8.13 (m, 1H), 9.63 (s, 1H, NH)
MS (+FAB, m/z): 450 [M+H]"
Anal. Calc’d for CyH;gF3NsO +0.09 CH,Cl, + 0.13 C,HgO, : C63.09, H4.13, N
* 14.95. Found: C 63.39,H 4.23, N 14.89

25 EXAMPLE 7

trifluoromethyl-pyrazol-1-vl)-phenyl]l-methanone

30 Sodium hydride (60% suspension in oil, 0.17 g, 4.25 mmol) was washed with
hexane, dried under nitrogen and resuspended in dry dimethvlformamide (10 mL). 3-



onto a silica Merck-60 flash colum. Elution with 20% ethyl acetate in

hexane WEYips#Bd the title product (0.28 g, 45.1 % as a FeHNSHHSEH
crystallized by sonication from et hanol - hexane as a white solid, mp.”
188-190[err] C. NVR (DVMBO d6, 400 MHz): rr] 2.23 (s, 3H, CCHB), 3.55
(s, 3H, NCH3), 4.37-4.43 5 (broad s, 1H, ICH2), 5.71-5.76 (broad s,

1H, CONCH err]), 6.35 (m 1H, pyrazole CH), 6.89-6.93 (m 3H),
7.19-7.24 (m 2H), 7.31 (m 1H), 7.61 (m IH, 7.90 (m 1H), 8.06 (m
1H), 8.24 (m 1H), 8.48 (m 1H, pyrazoIeCH) Ms (EI, mz): 463 [M+
Anal . Calc'd for]| err C 79, H4.35, N 15.11. Found C 64.55, H

4.29. 10 N 15. 04 trifluoromethyl p]yrazole (0.34 g, 2.5 mmol') was added in ongpagtione After the gas
(5, 11- D hydr o- pyreveRitidn Iubbikiéd 5t Zwiis&iﬁﬁhﬁ'edlﬁ)r Mok tefn Oﬁérétﬁfeo‘llhe((g 1TediRydro-

15 hen J1l-nmeth
Step A. 2,4-Difl LPchS‘ObE%o@I ﬁnﬁtr cggodizzepin-6 8-yD- A1 °§%§p‘éﬁﬂ¥°&ﬂm8fehyl -phenyl)-
2, 4- di f | uor obenzghéthawnd fExangple 22S&prBrd.F5igh 120 mmtl):hhga@dﬁeltﬂﬂadiﬁ ;(o%ﬁoﬂiﬂaﬁd

ok 7958 B TN SYE OB5ed gyl MR o,

evol uti on subsi ddbe ntmmrqs aas tpiaptitioriedt batweom wataf dndxettiy¥ acetatn. ’aEHei ot gamia bxttacts

Ut S
Tt acta o BSOS KRl O RUGURAT By 055" TR AR
St ep B. crystallized from ethanol to yield the title compound (0.57 g, 57.3%) as an off-white

(2,4-Difluoro- ph%an&,)m@aiimmdro pyrido[ 2, 3-b] [ 1, 5] benzodi azepi n-10-
yl ) - met hanon

5 11 di hydr 018 MYRIAMSS-dy ﬁqﬁyff%@éoﬁ?gfawé (§¢> 2% CONCH), 6,54 (mgfH), 650
(3.0 g, 15.2 nmolgn, i1H)H. s@trhympmrmn@lauﬁsomon UBE @Yrazbler CENT.29 (m, Y\H§,761

rude 5. 4-di 11 vokBhnrayPRRL o é%?@f@“kheﬁ%?rﬁnﬁﬁ*#xrﬁzﬁe% 9839, 1Hh°

di met hyl f or mani déNKL5 After stirring at roomtenperature for 20
m nutes, the reaq\plstggl %& g@g washed with water and stlrred to

filtration. The 35 solid wa
give a sol i d ghi ch c’d or €L HIEe0 & T8 38 3 002N 3 01, " Bound: "€37.07, 1 207,

N 13.58
EXAMPLE 8

20

pyrazol-1-yI)-2-trifluoromethyl-phenylimethanone

Sodium hydride (60% suspension in oil, 0.12 g, 3.0 mmol) was washed
with hexane, dried under nitrogen and resuspended in dry dimethylformamide (20
25 mL). Neat 3-methylpyrazole (0.13 mL, 1.61 mmol) was added dropwise at ambient
temperature. Stirring was continued until the gas evolution subsided, and then the
(5,11-dihydro-pyrido [2,3-b][1,5]benzodiazepin-6-yl)-(4-fluoro-2-trifluoromethyl-
pheny)methanone of Example 4, Step B (0.52 g, 1.34 mmol) was added in one
portion to the clear solution. The mixture was placed in an oil bath (preheated at
30 130°C) for 30 minutes. After cooling, sodium hydride (60% suspension in oil, 0.080
8, 2.0 mmol, washed with hexane) and methyl iodide (0.25 mL, 4.0 mmol) were
added. The reaction mixture was stirred for an additional 15 minutes, and then
partitioned between water and ethyl acetate. The organic extracts were dried over

sodium sulfate and evaporated to dryness. The residue was dissolved in
35  dichloromethane and absorbed



di ssol ved in chloroformand washed with 1 N sodi um hydroxi de and bri ne. The
organi ¢ phase was dried over sodium sul fate and evaporated to_dryness.

crude WRPUHE was di ssol ved in dichl oromet hane and abs&fb 98?1%457
silica Merck-60 flash colum. Elution with 20% ethyl acetate in -
hexane provided the title conpound (2.6 5 g9, 51% as a white foam which
crystallized by sonication from hexane-ethanol, mp. 161-163[err] C
NVR (DMSO-d[err], 400 MHz): 8 4.12-5.46 (dd, 2H, CONCH2), 6.52 (m 1H),
6.67 (m 1H, 6.76 (m 1H), 6.98-7.07 (m 3H), 7.26 (m 1H), 7.35 (m
1H), 7.57 (m 1H) 8. 10 (m 1H), 9.56 (s. 1H, NH) 10 IVB(EI rﬂz):

217%73([)M -I|-I 3. 98- onto a sxﬁaig/lefﬁk 20 flCLh colif Eéllfxon wnh%%% é\éhylz acetate mohexane
(5, 11- Di hydr o- pyravilizid2h8 tie [piocﬁicbéﬂﬁ&)g; 43 .8fH) ras hfoyin) whi2h chyscalkized-{y3sonication

met hyl - pyrazol - Ero}ﬁe} Blb‘f’i%lclne{?st %gengohql é_? hpgg ﬁoe Sodi um

hydride (60% suspension in was washed with

hexane. dried u (ﬁMS@@emwuzésmg 28 8 3L GOy 3 35 o OBy NHnefde 450
m). Neat (53p4Lé N, @(‘513@?12? 5(ﬂ-§36%r0a5501mb)\16’[@2§ G9sled; 119t hyrhidlg

was conti nued unt|I 20 't ution sub
(2, 4-di f | uor o- ph&hys- 339'(65931(@31%3'(18 =¥t (Boihh), §3bl](m 1H) 7.61 (m, 1H), 7.90 (m, 1H),
[ 1, 5] benzodi azegloe-(ﬂ;pml))gmtlhampg 4% (nStep, @TE(Z%I‘QCH) 5.9 mmol ) was added
in one Méeﬁ"ﬁ r[n9 t2§3ﬁ\f r soI ution. The m xture was placed in an
oil bath (prehe afV/2): ' for 1 hour, cooled and partitioned
bet ween wat er aAda]eﬂagpI d&nre(fzaHg)Fﬂg@ C 64. 79,(Hga“>r5i,bl Bt . afdwmdnet 64.45) Ed.2yer
sodi um sulf ﬁnﬁs &yapor at ed to dryness. The crude 25 mat eri al was

0

di ssol ved |n di ronet hane and absorbed onto a silica Merck-60 flash
colum. Elution with hexane-ethyl acetate (gradient from9:1 to 1:1)

provided the title conpound al ong wkhiphf gore polar 4-fluoro
regi oi somer of Exanple 10. The t|t| e conpound (0.30 g, 12.7% was
obtained as a foa i hdcystl' on|c t|on from

hexane- et hanol , =4 2 : H b p-Inge \

CH3), 4.13 Hhd 5.48 (dd, 2H, pycakil-R )'_])-phenyl]-lﬁeﬁﬁmbme 031!9 h‘n_lrhaazol e CH, 6.51
(m 1H), 6.70 (m 1H), 6.77 (m 1H), 7.01 (m 1H), 7.27 (m 1H), 7.35
(m 1H). 7.41 (m 1H), 7.53-7.59 (m 2H), 8.10 (m IH), 8.35 (m 1H,

pyrazol e CH), 9S8P As2,4rBiflugp bepgoylchloride

-70-

A suspension of 2,4-difluorobenzoic acid (3.6 g, 22.8 mmol) in
20  dichioromethane (40 mL) containing a few drops of dimethylformamide was treated
dropwise under nitrogen with oxalyl chloride (2.4 mL, 27.5 mmol). After gas
evolution subsided, the reaction mixture was refluxed for an additional 15 minutes,
-and then the solution was evaporated to dryness in vacuo. The crude acid chloride
was used as such in the next step.
25
Step B. (2,4-Difluoro-phenyl)-(5,11-dihydro-pyrido[2,3-b][1,5]benzodiazepin-10-
yl)-methanone

To a solution of 6,11-dihydro-5H-pyrido[2,3-b]{1,5]benzodiazepine of
30 Example 1, StepB (3.0 g, 15.2 mmol) in dimethylformamide (35 mL) under nitrogen
was added potassium carbonate (6.3 g, 45.6 mmol) followed by a solution of the
crude 2,4-difluorobenzoylchloride of Step A (22.8 mmol) in dimethylformamide (15
mL). After stirring at room temperature for 20 minutes, the reaction mixture was

washed with water and stirred to give a solid which was collected by filtration. The
35 solid was



M5 (BEI, mz): 399 [M+ Anal. Calc'd for [err] + 0.19 H20: C 68.57

4.60, N 17. 34 9505d0: C 68.53, H4.68, N 17.56 5 PCT/US98/15487
EXAMPLE 10 (5, 11- Di hydro-pyrido[ 2. 3-bl [I|5] benzodi azepi n- -
10-yl)-f4-fluoro-2-(3-methyl - -60-

pyrazol - 1-yl ) - phenyl | - met hanone sol vate with 0.20 ethanol 10 The

title product was obtained along with its 2-fluoro regioi soner as
described in Exanple 9. The material was further purified by preparative
HPLC (Waters silica cartridge, 55:45 hexane-ethyl acetate as the

eluant, flow rate 150 . nLl m n, detecgtion, at 4 nm to.give the pure

title conpound @tssolyed injchlexpform ap waﬁleﬂo\gﬁﬁmﬁﬁo@p%imgﬁqxg&aﬁbrme. The
soni cation fromohemanphaseheamodriedroper sodturh &hifher dddevapdratedbo Gfinessl Thé cARR
I[:g/]u:l-d' An aCI 6 ; | fal dly(z%oc{j%sjol\ﬁdfg dég}xrléromethin'e agd%%'sgr%’ed |<_)|nt4o' Z g'ilicgI N}e?rékl—%() flash
EXAMPLE 11 20 column. Elution with 20% ethyl acetate in hexane provided the title compound (2.6

2- Chl or o- 4-4 3- - PU8%: - - - s - (i r.0: hdgl. 2
5] 5 BT AR s ki B0 RO 0 b b Yl R
Step A (2-Chl od614687Gor o- phenyl ) - (5- et hyl - 5. 11- di hydr o- pyri do[ 2, 3- 25

b] [ 1, 5] benzodi azgaRTDMS®Ld,; 450 VD8 4.12-5.46 (dd, 2H, CONIECHY, B (nflQ H)56%7 (m,
suspension in oil, 0.76 g,_19 m‘mig))67 was _washed once wi_t h_hexane

dried under nitiHYh @l 1B R dddm. SHr ¥-28i (ot ). 73S rfami 14D, 798 (m, 1H), 8.10
m.). A solutiongaf 148948 @ eH4NH)uor ophenyl ) - (5, 11-di hydro-pyri do [ 2, 3-b]
[1,5] 30 nzm F’#/%r??aﬂ[ = et hanone of Exanple 1, Step D (6.12 g, 17.3
nmol ) in di y ' (50 nmL.) was added dropwi se at 0C. After the
gas evol ution Anal $ighelddedCida:ledbO: nG G565 MASB8 dhiddéd Houhdst (O 67.30 KADS;
continued at rogm, 10 tenperature. Methyl iodide (2.51 g, 17.7 mmol) was
added in one portion to the yel | ow sol ution, 35 and stirring was
continued for 1 hour. The m xture was partitioned between 20%

Step C. (5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-10-yl)-[2-ﬂuoro-4-(3-
15 methyl-pyrazol-1-yl)-phenyl]-methanone 0.19 hydrate

Sodium hydride (60% suspension in oil, 0.48 g, 12.0 mmol) was washed with
hexane, dried under nitrogen and resuspended in dry dimethylformamide (60 mL).
Neat 3-methylpyrazole (0.48 mL, 6.0 mmol) was added. Stirring was continued until
20  the gas evolution subsided. The (2,4-difluoro-phenyl)-(5,11-dihydro-pyrido[2,3-b]
[1,5]benzodiazepin-10-yl)-methanone of Step B (2.0 g, 5.9 mmol) was added in one
portion to the clear solution. The mixture was placed in an oil bath (preheated at
" 130°C) for 1 hour, cooled and partitioned between water and ethyl acetate. The
organic extracts were dried over sodium sulfate and evaporated to dryness. The crude
25  material was dissolved in dichloromethane and absorbed onto a silica Merck-60 flash
column. Elution with hexane-ethyl acetate (gradient from 9:1 to 1:1) provided the
title compound along with the more polar 4-fluoro regioisorher of Example 10. The
title compound (0.30 g, 12.7%) was obtained as a foam which crystallized by
sonication from hexane-ethanol, m.p. 122-125°C.
30 NMR (DMSO-dg, 400 MHz): 8 2.21 (s, 3H, CH3), 4.13 and 5.48 (dd, 2H, CONCH,),
6.32 (m, 1H, pyrazole CH), 6.51 (m, 1H), 6.70 (m, 1H), 6.77 (m, 1H), 7.01 (m, 1H),
7.27 (m, 1H), 7.35 (m, 1H), 7.41 (m, 1H), 7.53-7.59 (m, 2H), 8.10 (m, 1H), 8.35 (m,
1H, pyrazole CH), 9.57 (s, 1H, NH)

35



-71- aqueous sodi um chl ori de and di chl oronet hane. The organic
extracts were dried over magnesi um sul f at e and evapor at SS.
The resi due“Rd8%6i% sol ved in di chl or omet hane and absor bgnggg{s\@.’e
silica Merck-60 flash colum. Elution with 5 hexane- et hyl acetate
gradient (from95:5 to 85:15) provided the tj¢dle product (4.55 g,

729% as a white crystalline solid, mp. 222-2230C. NVR ( DVMSO- d6, 400
MHz): 8 3.46 (s, 3H, NCH3),4.37 and 5.67 (2 broad m 2H, CONCH2) ,
6.87-6.97 (m 2H), 7.06-7.14 (m 2H), 7.20-7.32 (m 3H), 7.36 (m 1H),
7.60 (m 1H), 821(m lH) 10 M5 (EI, mz): 367/369 [M+ ; (+FAB, mm/z):
368/ 370 [ MtH] + nal . Calc'd for [err]: C 65.31, H4.11, N 11.42.
Found: C 65. 04, MS(ELM/Z) 399 MK, 11.27 Step B.

[ 2- Cgl E)ro 4b](? )qgmhgh}cpyfcazggH;lgmsQ}-T)?aBﬂjr?:(5€rmt3‘7yIH56(l,]Nd'r7tﬁ8dan>émd5
pyrido[ 2, 3 1,5 i 8z 0-yl) - nmet hanone Sodi um
hydri de (60% sugp&hg?é%g'% ’PS .264 g, 6.6 mmmol) was washed with

hexane, dried under nitrogen and resuspended in dry dinethyl formam de (8
m) . Neat 3-methyl pyrazole (0.541EXABML 0] ) was added dropwi se at
OC. After the gas 20 evolution subsided the cooling bath was renoved and

stirring was continued at room te erature The
(2-chl oro-4-fl uor@ Diily {1.5ibetizadinze ioro-2-(3-methyl-

b] [, 5] benzodi azepi n- 10P§szﬁuﬁ1ﬁﬁﬁ@ﬂyﬂfm§hﬁﬁoﬁe£01w2t13\ﬁtha2@éiHP:'u)l was
added in one port 0 the clear solution e mxture was placed in
an oil bath (preheated at 130C) for 30 mnutes, cooled and

partiti onedigbet ween 298@1@1@@&91@ saslbbiainet|apdrgdeitR fis 2 ﬂﬂftdrodtgibisﬁmaﬂ&t hane.

The organi c extract. r e ul f at. at ed
to dr y%esls T)r(led"rsé’é‘%fﬂe gﬁ’é’r‘Q}F sgq\{\?éﬁgaﬁad%‘@ﬁF@%@Pﬂﬁﬁggﬁﬁﬁepﬁﬁ%gfﬁﬁ%
onto a silica MWaeatlersiGlitd astridge] 3645 haalte'ramylvaiceﬂatdresmhnehmnhﬂo“amm Hite

4.

di ent 7 I d
ggr SBIGGS, 66 m]fl_/x%m BRceRiibPa’ 2543 B AYE dRhdDegk e8RBRAE L. L
regi oi soners (ofdzzowgych cryssaliiped by gmlcat@@rfmmxmbmqla By 1%9‘1§én¢ cation
from hexaney m%zﬁ%)a ? sol | d, mp. 218- 219C (dec). CIIEIICI\%/R
DVSO- d , '
(byeo dlor T, (BPtaralrd TR0 Pﬁ%%@z R R 48 oo

6.88-6.94 (MM C68.672H4.78, MA6(9" 1H), 7.18-7.24 (m |H), 7.26-7.30 (nm
2H), 7.59-7.65 (mm 2H), 35 7.77 (m 1H), 8.22 (m 1H), 8.38 (s, 1H,

razol e
by & EXAMPLE 11

b][1.5]benzodiazepin-10-yl)-methanone

Step A. (2-Chloro-4-fluoro-phenyl)-(5-methyl-5.11-dihydro-pyrido[2,3-
25  bl[1,5]benzodiazepin-10-yl)-methanone

Sodium hydride (60% suspension in oil, 0.76 g, 19 mmol) was washed once

with hexane, dried under nitrogen and resuspended in dry dimethylformamide (10
mL). A solution of (2-chloro-4-fluorophenyl)-(3,11-dihydro-pyrido [2,3-b] [1,5]

30 Dbenzodiazepin-6-yl)-methanone of Example 1, Step D (6.12 g, 17.3 mmol) in
dimethylformamide (50 mL) was added dropwise at 0°C. After the gas evolution
subsided the cooling bath was removed and siirring was continued at room
temperature. Methyl iodide (2.51 g, 17.7 mmol) was added in one portion to the
yellow solution,

(V3]
[V}

and stirring was continued for 1 hour. The mixture was partitioned between 20%



-72- M5 (EI, mz): 429/431 [M+, 219, 195 Anal. Calc'd
for [ err WO0E0305, H 4.69, N 16.29. Found: C 67.26, H 4. GRCT/UBIS/ISHT
16. 15 EXAMPLE 12 (511 -
1- Di hydro-pvrido[2,3-b][I,5] benzodi azepin- 19713(I )-12-net hyl -5- (3-net hyl - 10
pyrazol - 1-yl ) - phenyl ] - met hanone Step A 5-Fl uoro-2-net hyl _
benzoyl chl ori de A suspension of 5-fluoro-2-nmethyl benzoic
acid (2.31 g, 15.0 mmol) in 15 di chl oronet hane (30 nL) containing a few
drops of dinmethyl formam de was treated dropwi se under nitrogen with
oxalyl chloride (1.6 nL, 18.3 mmol ). After gas evol uti on subsi ded,
the reaction mxture was refluxed for an additional 10 m nutes, and

then evapor at ed icgleéﬁé’ 86EEm J6ridd afiEdidRlotorabihand. dfhe/Gipatie @%trads Sl dtibd bier
next step. 20 tetp B. . . .

(5, 11- Di hydr o- pyPREBFIUAL pitkfatessngd, cygporated,ita dsyyess. (Bher repifus Masedisyplved in
phenyl) - nmet hanodiehloromethane and absorbed soptoital gilic®Merck-60 flash column. Elution with

6, 11- di hydr o-5H pyri dol.2. 3- 1. 5].benzodi azepi ng. 25 . anple 1, Step
(20 g, 30, 1 Tl AOHERTrGPHN GTt 05 e s hadrorded Be produg@ss s,
added pot assi um Z2fepanawhite4ryistallin@enlid, mpl 922-2238Cni xt ure was treated f
dropwi se with a ' _fc(mqﬂ}?.f 2 t)pga;z
St eB A (15.0 WW%P&SI(% da'llfmat y ?'osr lr?wc'aum ,GBF(I?S&#{E,- 'Af%@rs'g?kir)?%oga ng’tZH’
room t enper at ur eCONCHg, 6.87-6.9 (12D, 71007 -t 0w 2D\ a20-d:3R me AH 7.B6 ?mt tH),
The “sol 1 d was. db Log I 2RI g washed it bl . N sodi um

e soli s disso] ved,i
hydr oxi de \gﬁcﬁ) br@e@fﬂéz)b?éﬁ%g%ﬁ\qu;#Fﬁ% Mz} 368340 IM&HIum sul fat e and
evaporated to drixnas€alcdd Gr@EH,QIFNI@: o 65.3 11 4a11yNel 148. eFdunld: ©65.04, H 4.14,
di ssolved in ?'Egloronethane and absorbed onto a silica Merck-60 flash
col um. El ution }\\/{ﬁ jh 20% et hyl acetate in hexane provided 1.88 g

(55.8% of the title product as a foam 35 which was crystallized .by
soni cati on from $tepdhol2-6bloneet-(3rmethylysyrazel- Cyl)-phenyl]-(5-methyl-5,11-dihydro-

15  pyrido[2,3-b][1,5]benzodiazepin-10-yl)-methanone

Sodium hydride (60% suspension in oil, 0.264 g, 6.6 mmol) was washed with
hexane, dried under nitrogen and resuspended in dry dimethylformamide (8 mL).
Neat 3-methylpyrazole (0.541 g, 6.6 mmol) was added dropwise at 0°C. After the gas
20  evolution subsided the cooling bath was removed and stirring was continued at room
temperature. The (2-chloro-4-fluoro-phenyl)-(5-methyl-5,11-dihydro-pyrido[2,3-
b][1,5]benzodiazepin-10-yl)-methanone of Step A (1.21 g, 3.3 mmol) was added in
- one portion to the clear solution. The mixture was placed in an oil bath (preheated at
130°C) for 30 minutes, cooled and partitioned between 20% aqueous sodium chloride
25 and dichloromethane. The organic extracts were dried over magnesium sulfate and
evaporated to dryness. The residue was dissolved in dichloromethane and absorbed
onto a silica Merck-60 flash column. Elution with hexane-ethyl acetate (gradient
from 95:5 to 70:30) provided the less polar title compound (0.936 g, 66%) along with
some mixture of 3- and S-methylpyrazole regioisomers (0.220 g). The title
30 compound crystallized by sonication from hexane- ethanol as a white solid, m.p. 218-
219°C (dec).
NMR (DMSO-ds, 400 MHz): & 2.21 (s, 3H, pyrazole C-CHj), 3.49 (s, 3H, NCH3),
4.39 and 5.69 (broad dd, 2H, CONCHy), 6.32 (m, 1H, pyrazole CH), 6.88-6.94 (mm,
2H), 7.10 (m, 1H), 7.18-7.24 (m, 1H), 7.26-7.30 (mum, 2H), 7.59-7.65 (m m, 2H),
35 7.77 (m, 1H), 8.22 (m, 1H), 8.38 (s, 1H, pyrazole CH)



-73- NNR(DIVBOd[err], 400 MHz): 8 1.95 (s, 3H, CHerr]3), 4.11
and 5.46 (dd, CONCH2) , 6.53 (m 1H), 6.75-6.80 (m 2 sCT/‘?ﬁ%ﬁlZ?) 06

(m 4H), 7.%P ?f?“ﬁ%) 7.60 (m 1H), .8.11 (m IH, 9.57 (
MS (El, mz): 333 [M+ 5 Anal. Calc'd for C20H 6FN30 C 72.06, H 4.84, N

12.60. Found: C 71.88, H 4.78, N 12. 67 5. Step C.

(5, 11- D hydro-pyrido[2,3-b] [1,5] benzodi azepi n-10-yl)-[2-nmet hyl - 5- ( 3-

met hyl - pyrazol - 1-yl ) - phenyl ] - net hanone 10 Sodi um hydri de (60%
suspension in oil, 0.25 g, 6.25 mmol) was washed with hexane, dried
under nitrogen and resuspended in dry dinethylformamide (10 ni). Neat

3-net hyl pyrazole (0.28 nL, 3.5 mmol) was added in one portion at anbi ent
tenperature. Stirring was continued until the gas evol ution subsided. The
5,11- 15 di hydro-pyrido[2, 3-b]

[ 1, 5] benzodi azewgggr Yh/by- (459;434359 CZiZl@etlgg'l - phenyl ) - m et hanone of

Step B (0.75 one portion to the cle

sol ution. The mA&abr(éal OhEattbdCIN G &F 160,05f Hr-6% Md 6129, F@@éde@: @b, H 4.69,
partitioned 5 Npgligeen water and.ethyl acetate. The organic extracts were
dried over sodiumsulfate and evaporated to dryness. The residue was
di ssol ved in dichl oronethane and 20 absorbed onto a silica Merck-60 flash
colum. Elution with hexane-ethyl acetatEXAMPLEgIadi ent from8:2 to 7:3)

provided the title product (0.55 g, 51.5% as a pale yellow f oam whi ch
was crystallized by sonication from hexane- et hanol m p. 209- 210C NVR
(DMSO-d[ err], ihyds ' : ih-1RvD A Arih @tha

CH err]), 3 " and 549 (dd, Wan [ _ m 1H, pyrazol e

CH) , 650(?# 1H), 6.78 (m 2H), 2 ANSU AR LIRS m 1H), 7.24 (m
1H, 7.51 (m 1H, 7.62 (m 1H), 811(m 1H, pyrazoIeCH) 8.19 (m

1H), 9.60 (s, 1|Steﬂ\|N) 5-Fluotd2 {fdthybenzoyRARoridd Anal . Calc'd for [
err ]C 72.89, N 17.71. Found: %2 57, H 5.49, N 17.46 30

A suspehsion of 5-fluoro-2-methyl benzoic acid (2.31 g, 15.0 mmol) in

15 dichloromethane (30 mL) containing a few drops of dimethylformamide was treated
dropwise under nitrogen with oxalyl chloride (1.6 mL, 18.3 mmol). After gas
evolution subsided, the reaction mixture was refluxed for an additional 10 minutes,
and then evaporated to dryness. The crude acid chloride was used as such in the next
step.

20

Step B. (5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-6-y1)-(5-fluoro-2-methyl-
phenyl)-methanone

To a solution of 6,11-dihydro-5H-pyrido[2,3-b][1,5]benzodiazepine of
25  Example 1, Step B (2.0 g, 10.1 mmol) in dimethylformamide (15 mL) under nitrogen
was added potassium carbonate (4.1 g, 29.7 mmol). The mixture was treated
dropwise with a solution of crude 5-fluoro-2-methyl benzoyl chloride of Step A (15.0
mmol) in dimethylformamide (10 mL). After stirring at room temperature for 15
minutes, the mixture was diluted with water and stirred to give a solid mass which
30 was collected by filtration. The solid was dissolved in chloroform and washed with 1
N sodium hydroxide and brine. The organic layer was dried over sodium sulfate and
evaporated to dryness to give a purple oil. The crude materizal was dissolved in
dichloromethane and absorbed onto a silica Merck-60 flash column. Elution with
20% ethyl acetate in hexane provided 1.88 g (55.8%) of the title product as a foam

35  which was crystallized by sonication from ethanol-hexane, m.p. 138-140°C.



-74- EXAMPLE 13

r4- (3-tert- BUOYPOGMB azol - 1-yl ) - 2-tri fl uor onet hyl - phenyl | - (5, PGYHPHRGAY-
pyridor2,3-b][I.5] benzodi azepi n-10-vl) - met hanone Sodi um
hydride (60% suspension in.oil, 0.12 g, 3.0 _mml) was washed with

hexane, dried under nitrogen and resuspended 1 n dry dinmethylformam de (10
m). 3- tert-butyl pyrazole (0.20 g, 1.6 nmol) was added in one portion
at anbi ent tenperature, and the stirring was continued until the gas
evol uti on subsided. The 10 (5, 11-di hydro-pyrido [2,3-b] [1,5]

benzodi azepi n-6-yl)- [4-fluoro-2-trifluoronethyl - phenyl ] - met hanone of
Exanple 4, Step NMRODIMISO-de] 400 MHi)) 55 (addiddCHa), drid and54@ d, 25h GONChR),

13070 for 30 mny ek Habrnehen a2t 6 1Pslip 489 T4 BF AT 60 b L. 81

t he m'xture(MH);ﬁxﬁ’i(St,ilHnwi)bet\Aeen wat er and et hyl acetate. The
organi c extract 114/2 33§rM]d over sodium sul fate and evaporated to
dryness. The cr res

di | ved di
absorbed ont8 a %1?411 Galc Mp&ﬁa(ﬁhefw&hl é%&tﬁ/ﬁi}l h 84, II\IEI tﬁ?\r gém%gt %%g&geﬁﬁﬂs

acetate in hexangiplgvided the title product (0.23 g, 36.0% as a foam
whi ch crystalllzeé by trituration with hexane-ether, mp. 136- 140[err]C
NVR (DMSO-d6, 400 MHz): 8 1.26 (s, 9H, C(CH3)3), 4. 17 and 5. 45 (dd, 2H, 20

CONCH2), 6.[err ]stzp (511-DihydesPyeidotd,3- lﬂ[ﬁsmmod;h&epxﬁ.msylo@-muhyl-s,(sc)

m 1 .60 (m 1 7.87 (m 1H), 8.04
Em 1[?) 8.13 (rﬂ‘emym%‘la‘/lﬁ?hé'm‘] TE)"‘ 0! o CH)H) 9. 62 (g, |H,H) NH)
M5 (ElI, mz)l0 491 [M+ Anal . Calc'd for [err]: C 65.98, H4.92, N

14.25. Found: C 65.7 .
EXANPLE 14 Sodiuft- h%ndg%ﬁﬂ% Iyugp%n?i%n in oil, 0.25 g, 6.25 mmol) was washed with

(5. 11- Di hvdr o- pyhexees, Zirizdpyrder sitmasa amdaespipendad, in drudimethpiformarpide(18 mL).
vl)- 2- t i fialR ORI yrRARE (0 28 LN 3Rl WwasalddeWih fbrﬁ%d}ﬁﬁﬁsdﬂ |abbiet

d | t
T §3| Vel on oftemperRs; SUFIBELYRS GaPnusdyRt! G R a0OhHOGasE,) The 5.11-
trifluoronetl§yl -dihydoqstidy(2,pyi[asbenkodiarepindnyl)|S-firobadanethpl-plemybpl e 4,
Step C 35 (0.5] gtlha&onles elp)Bl(B.'ﬁI E,hll.‘bﬁo%oﬁ‘?@%s(ajd‘&e%% o%sp@r%%‘ﬁc% the clear

met hanesul f oni ¢ &
solution. The mixture was heated to reflux for 26 hours, cooled and partitioned

between water and ethyl acetate. The organic extracts were dried over sodium sulfate
and evaporated to dryness. The residue was dissolved in dichloromethane and
20 absorbed onto a silica Merck-60 flash column. Elution with hexane-ethyl acetate
(gradient from 8:2 to 7:3) provided the title product (0.55 g, 51.5%) as a pale yellow
foam which was crystallized by sonication from hexane-ethanol, m.p. 209-210°C.
) NMR (DMSO-dg, 400 MHz): 6 1.94 (s, 3H, CH3), 2.23 (s, 3H, pyrazole CHj), 4.13
and 5.49 (dd, 2H, CONCHy,), 6.28 (m, 1H, pyrazole CH), 6.50 (m, 1H), 6.78 (m, 2H),
25 6.97 (m, 1H), 7.07 (m, 1H), 7.24 (m, 1H), 7.51 (m, 1H), 7.62 (m, 1H), 8.11 (m, 1H,
pyrazole CH), 8.19 (m, 1H), 9.60 (s, 1H, NH)
MS (EL m/z): 395 [M]"
Anal. Calc’d for Cy4H;)NsO: C 72.89, H 5.35, N 17.71. Found: C72.57, H5.49,N
- 17.46
30



- 75- (0.074 i, 1.14 nmol). After stirring overnight at room

tenperature, hexane was added and the precipitate was cp,

filtration t‘b()&?/\’féo-’t he title salt (0.54 g, 87.6% as a m#ﬂi‘égég%@%’ B
m p. 256-257[err]C. M5 (+FAB, mz): 450 [M+H' 5 Anal. Calc'd for
[ err ] +0.15 (Jerr]Herr]: C55.70, H 4935, N 12.54. Found: C
55.37, H 4.48, N 12.45 EXAMPLE 15
10

(5,11-Di hydro-pyrido[2,3-bl][!.51benzodi azepi n-6-yl )-[4-(3- met hyl - pyrazol -
-yl) - 2-trifl uoromet hyl - phenyl | - net hanone 1:1 salt wth

hydrochl oric acid 0.10 di chl or onet hane

sol vat e To a sol ution of (Wo pyrido [2,3-b] [1,5]

benzodi azepi n-6-yl)-[2- 15

Ly or uoromet by, -3 (32 TR i na. pgzohggq-zapmkgmgm 05,1 EXARPAS 4.
Step C (0.55 g, T N
hydrochloric acid in pyrtide[2(3tb i d.Sthenzodiazepi ; ethanene 1

hour and the gprecipitate was collected by flltratlon to g| ve the
title salt (C?SO g, 84.19% as an anprphous whjte soli Hil)h
449 [M + 20 Anal . Cal $odjumghydridedpp% Su]SPeInSEPnl’G‘ f{lérorP °C3 Bgnrgl) %stﬁle &

14.12. FouRkan& Bf2d3derhifro8dn aMd debupnded in dry dimethylformamide (10 mL). 3-
EXAMPLE 16 25

F2- Chl or o- 4- ( 3- SRRty JRyrazle - (P%ﬁ B phgngﬂnpole a5 added ip qpe pogtign at ambient

di benzor a, dl CyCI @hfptane] @ng the stiringmoasecontinue@tuegil Abe gas evolution subsided. The

ARG QI e ——— e

portionw se undephestlyl]rmﬁﬁlgnpnﬁ @Hﬁ}gamrdﬁa[‘lz S3€Lb]B[ 60.59 e nlzd pammeli Was added &n 9Re
(0.636 g, 3 mm' ottiBn %é tﬁ@ k1eaf sélﬁhbﬁlhmé %}s&a& why b&eechﬁatah fi‘ﬁl Bdth r(gfdhuateacart

3 hour s, ess i um al um nym hydri de was
st epwi se addit | oh:"Q)\C) for 30gminugs gpd faeneheate at Fﬁﬂ”&f fqr%pEB‘&fsun%(ﬁ%FB%% the

0.9 nL of water, n@&dre3w85 ﬂartmonecﬁbdméih Siahdraind. etﬂ')heicsmtel dEBhenerganici dxtmcsdvere
and washed h ace

reduced pressur e8 &Vslé 88&{?& SB&%&U%‘E& Bgﬁqg%?e)d Wn %gépc}ﬁ'?et ggl&énpe%{due was

dissolved in dichloromethane and absorbed onto a s1hca Merck-60 flash column.
Elution with 25% ethyl acetate in hexane provided the title product (0.23 g, 36.0%) as
a foam which crystallized by trituration with hexane-ether, m.p. 136-140°C.
NMR (DMSO-dg, 400 MHz): & 1.26 (s, 9H, C(CHs)3), 4.17 and 5.45 (dd, 2H,
20 CONCH,), 6.47 (m, 1H, pyrazole CH), 6.54 (m, 1H}), 6.68 (m, 1H), 6.80 (m, 1H),
7.00 (m, 1H), 7.28 (m, 1H), 7.60 (m, 1H), 7.87 (m, 1H), 8.04 (m, 1H), 8.13 (m, 1H),
8.47 (m, 1H, pyrazole CH), 9.62 (s, 1H, NH)
" MS (EL, m/z): 491 [M]”
Anal. Calc’d for Cp7HpFsNsO: C 65.98, H4.92, N 14.25. Found: C 65.75, H 4.92,
25 N 1395

EXAMPLE 14

30 2-trifluoromethyl-phenyl}-methanone 1:1 sailt with methanesulfonic acid solvate
with 0.15 hexane

To a solution of (5,11-dihydro-pyrido[2.3-b][1,5]benzodiazepin-6-yl)-[2-
trifluoromethyl-4-(3-methyl-pyrazol-1-yl)-phenyl]-methanone of Example 4, Step C
35 (0.51 g, 1.13 mmol) in dichloromethane (10 mL) was added methanesulfonic acid



- 76- purified by flash chromat ography (on silica Merck 60

di chl or onet NEHEYREHAY | acetate, 19:1). The title corrpoundpgﬂgs%ltsé"l’ ned
as a yellowsolid (0.10 g, 17 %. NNl R (DVBO-d6, 400 MHz): [err] 4.37
(d, 2H, CH2N), 6.09 (t, 1H, NH), 6.56 (t, 1I—D7 6.62 (d, 1H), 6.82 (t,
1H), 7.00 (d, IH), 7.18 (m IH), 7.79 (d, IH, 8.165 (m1H). 5 M (H,
mz): 198 [M+ Step B.
(2- Chl or o- 4-fl uoro- phenyl ) - (11H 5- oxa- 4, 10-di aza-
di benzo[ a, d] cycl ohept en-10-yl ) - met hanone 10 Under anhydr ous

ndi tion m Xt ur f 2-chlor 4f|uoroen20|c Cld 0.3 12
ﬁﬁo?)tagdsoial yl© ti’ﬂ p dilcd'ﬂg@% nfrfted S§“?H%P‘;°“P+£ OIBf‘emPeralture Ohestns was

di chl O(r]I onet hane a@dged anmtng p@edipitaby&»am@lmwﬁ by}‘ﬁldiatteh hylglofj mmerrtﬁcle s\aaz(o 54 g,
stirred at rature un evol uti on ceased. The crude
acid chloride scﬁ%ﬁﬂg ”E,G{e SOIU‘E "Pﬁe#é&gﬁ ‘portionwise to a stirred

sol ution of 6H MSI(BAB, 8vb} E15051}/héﬂzoxazep| ne 15 of Step A (0.45 g, 2.12

mol ) and triet hy Q.

di chl or onet hgne d’laﬂreurlgg(c&fg% *s |Jrj9§§ @%lel? 57%tH gr%gl Iernlt2 -S4

t enper at ur e, Foungia £/88.3Wi HH*‘WatNeﬂZéﬁd dried over SOdI um sul fate.
Evaporati on of the sol vent provided the crude title conpound as a
gumy solid which was used as such in the next step. 20 NVR
(DVMSO-dc[err], 400 MHz): [err] 5.1(broa§%§=ﬂ§, 6.9-7.5 (m 8H), 7.92
(d, . IH. 8.22 (m 1H) IVB(EI, mz): 354[|\/j+ 319, 198, 157
Step C. [2- . | 1 5 I | .

25 di benz

at nosphere of ni tr t aﬁoihé]l iisaltAvith i' chlorlc avidd).10
added to a slurry of hexane meshed PR "\ | .08g, 2.0 mol) in5
L ~of 30 dry di net hyl f or mam de@e‘" T X HE sgﬁaee stirred at anbi ent
tenperature until gas evol ution ceased. A solution of

3 chl oro-4-fl uoro- pheyyh s()idtibLn50f)(<531 faisy d}'b%g?:do [% ,3-b] 1/;1 ,5] bcnzodlaze in-6-yi)-[2-
16b(|\a/|r_lzo[ & dllg yCltr(i)H rtogletl'}y(i I (i)-methyq?pr;'cl)'gzeololf-yl)— enyl]—methanone of Example l-)r Step C
(0.55 g, 1.22 mmol) in dichloromethane (10 mL) was added 1N hydrochloric acid in
ether (1.22 mL). The mixture was stirred for 1 hour and the precipitate was collected
by filtration to give the title salt (0.50 g, 84.1%) as an amorphous white solid.
MS (EL m/z): 449 [M]"
20 Anal. Calc’d for Co4H;3sF3NsO + 1.04 HCI + 0.10 CH,Cl,: C 58.38, H 3.91, N 14.12.
Found: C 58.23, H4.07, N 14.03

EXAMPLE 16

25

dibenzo[a.d]cyclohepten-10-yD-methanone
Step A. 6H-Pyrido[2,3-b][1,5]benzoxazepine

Under an atmosphere of nitrogen, lithium aluminum hydride (0.258 g, 6.877
30 mmol) was added portionwise under stirring to 6H-pyrido[2,3-b][1,5]benzoxazepin-
5-one (0.636 g, 3 mmol) in 25 mL of tetrahydrofuran. After heating at reflux for 3
hours, excess lithium aluminum hydride was decomposed by the stepwise addition of
0.3 mL of water, 0.3 mL of 1IN sodium hydroxide, 0.9 mL of water, and 3.8 g
sodium sulfate. The solids were filtered and washed with ethyl acetate. The filtrate
35  was evaporated under reduced pressure to give crude product (0.45 g) which was



of di met hyl f ormam de was added. The mixture was heated at 130[err]C
fl'ﬁre grgaE?grgﬂﬁ cool ed and partitioned between ethyl acet a{;gﬂgggdsntggé,]ne.
-77- vvashed with water, dried over sodium sulfate and concentrated
to dryness in vacuo. The crude product was purified by flash

chromat ography (on silica Merck 60, di chl or onet hane-et hyl acetate
gradient from19:1 to 9:1) to give the title conpound as a white solid
(0.18 g, 21%, mp. 220-222[err]C 5 NVR ( DMSO-d6, 400 MHz): [err]
2.218 (s, 3H, CHerr]), 5.106 (broad 2H CH2N), 6.325 (d, 1H), 6.927

(t, IH, 7.03 (d, 1H, ( , A4 1H., 7.67 (d,
1H), 7.70 (s, 1@?“&368}’5’(% Hi‘m a‘?ﬂf PE*.Y &19) ?M?fl}ﬂwm%‘c%ommtwecﬁwl
mz): 416 [M+, 2dfat2019:1). The title compound was obtamed asa yellow solid (BABMPLLE 72)(

[ 2- Chl or 0- 4- (3-t ggf thy RVI 198"
23- N‘\d{%%\%@ (ﬂ ho B: i ?E §4132/ dr a2e N N)6 gft‘%b 1@ I(}iﬁ
Sodi um hydri de ( 68%(Susip6s32D, 1), 3id0, (A0 1HBY. tﬁ(mJaH{)Nﬁsﬂﬁ?E(d WH),I18. 1”6:—5((améH)

dri ed under tr [ ded in dry dinethylformam de (10 nL). 3-
trifluoronet h@yl gjf/gregﬁla 2) 8%}32@?8) was added dropwi se at OC. After the gas
evol uti on subsi ded the sol ution was brought to roomtenperature. The

(2-chloro-4- 20 sidpiB ﬁmb)¢-ﬂﬁéﬁolﬁharﬁy@r1qi-sy&rad&16-%h§zab) [1, 5]

benzodi azepi n- 6- ﬁ a onﬁg ¥Eﬁ< ng) 1, Step D (0.787 g, 2.23 mol)
was added in one iﬂfr"?? RteR1L0rYy-mnethanong, s | aced in an oil bath
(preheated at 130'C) for 4. 5 hours The m xture was cool ed and
partitioned hetween sg} rat

S a8 Tm)nr um chI ggﬂe agg.‘bl acet adt(r?).37
The organi c ektracts wé1 yeao rn 1N 8% 586019&“ :
dryness in 25 gaclud? fhmeol) esm@luecalm]s crhilcsrédﬂ \(QCBGSn molLcH.3r omeelhaire ldndnl. of

ﬁgig;} gegt ﬁnf Oagetﬁfg{lﬂe&?meth gne %ﬁ hux@ %ﬂ*h&%hé&jm of%dﬁre{hg/ﬁo}gt’néﬂlg%e was st st.1rred at
pr oduct (oy727 g{OOG@%mWfP'@ﬁe @rlgﬂsg%ﬁ yoletiprhgeasehi The |canier geddnchloride solution was
hexane- et hanol aEhearhddEﬂg ﬁdxﬁv@@td d.stiffeB. somn]&%}@pyndo[.’z MR 1( o‘iﬁchme

R I o e e

2H), 7.01 (i
dlchloromethane The reaction mixture was stirred overnight at ambient temperature,

washed with water and dried over sodium sulfate. Evaporation of the solvent
provided the crude title compound as a gummy solid which was used as such in the
next step.

20 NMR (DMSO-dg, 400 MHz): & 5.1 (broad, 2H, CH,N), 6.9-7.5 (m, 8H), 7.92 (d,
1H), 8.22 (m, 1H)
MS (EL m/z): 354 [M]", 319, 198, 157

Step C. [2-Chloro-4-(3-methyl-pyrazol-1-yl)-phenyl]-(11H-5-0xa-4,10-diaza-
25 dibenzofa,d]cyciohepten-10-yl)-methanone

Under an atmosphere of nitrogen, 3-methylpyrazole (0.161 mL, 2.0 mmol)
was added to a slurry of hexane washed potassium hydride (0.08g, 2.0 mmol) in 5 mL
of
30 dry dimethylformamide. The mixture was stirred at ambient temperature until gas
evolution ceased. A solution of 2-chloro-4-fluoro-phenyl-(11H-5-0xa-4,10-diaza-
dibenzo[a,d}cyclohepten-10-yl)-methanone of Step B (0.79 g, 2.14 mmol) in 10 mL
of
dimethylformamide was added. The mixture was heated at 130°C for 3.5 hours,
cooled and partitioned between ethyl acetate and brine. The organic phase was

(99
h



1H), 7.74-7.84 (2m 2H), 8.12 (m 1H), 8.74 (m 1H, pyrazole G&T/U%'%S/?s‘sg?s’

1H, NH) wOMB/06E3, m z): 469/471 [M', 273/275, 196

- 78- Anal. Calc'd for [errr]: C58.80, H3.22, N 14.91. Found: C
58.67, H 3.14, N 14.83 77-

EXAMPLE 18 5 [ 2- Chl oro-4-(

1-met hvl - 1- H pvrazol - 3-yl ) - phenyl | - (5. 11- di hydr o- pvri do[ 2. 3-

b] [1.5benzodi azepi n-10-yl) - met hanone Step A

2- Chl or 0- 4- (3-di net hyl am nopropyn-1-yl)-benzoic acid nethyl ester 10

Under an atnosphere of nitrogen, a m xture of 4-brono-2-chl orobenzoic. acid
met hyl. ester (25washed withiwagp|driediover seding siifate and serpspHated 1g dryness dg vacuo.
mol ), bi s el SYnaLYireRasP Was PupiiddaBy Udsh! ¢hrofaesgrdphy Lof silicaMerck 60,
copper (I) iodide, (0.15 i n 100@? ?ff trir’nst hﬁl@%e mi{nhﬁgt ecd at d
60[err] C for 2 hdifhdor sathyY qcgtals gdient from 15.1 10, % 1 o 81ve (e pEg compoun
t hrough Sol ka f| @g aate SobidqOKE g@3%)pmie@20i2028°€@1 hyl acetate. 15  The
filtrate was g_artitioned bet ween et hyl acetate and dil ute aqueous sodi um

thi osul fate. The organic | ayer was washed with water, brine and dried over

sodi um sul NIVIR (DIVIS Oddg: 400 MIHZ) | &r2-kis(sf BHt €HaXl 5t 196dbestad 21 Gl Ny 6.325
Merck-60 silica I it 8Gn C regt Y4V, t

give the title 088 loﬁgg?ggt’SIH ,’7'83(5%;;;%@[% A, g?Zr@’eﬁg)l’FWv@?’gE{)\’/\gg7 @
used as such in tIB, RIRs.sip7.880(d, 1NFS-eHImOIH).&-397 (dsgﬂ)-M—lz): 8 2.25 (s,
6H, NCHerr]), 3-M§?Ef,§n/z?:'ﬂ-l6@ﬂ12,'\ﬁlz9 3.84 ( s, 3H, OCCHerr]), 7.5
(dd, 1H), 7.62 (s, 1IH), 7.8 ( d,” 1H. Step B.

2- Chl or o- 4-(30di met hyl am no- 2- propen-1-yl)-benzoic acid nethyl ester 25
Under an atnosphere of nitrogen, purifi edEXAMPER 0¥ oper benzoic acid (16.0
g, 93 mol) was added portionwi se to a stirred solution of 2-chloro-4-(3-

di met hyl am nopropyn-1-yl)-benzoic acid nethyl ester of Step A (23.5 g, 93.4
mol ) i n 2002-Ghlexo-d: gthyd-p henyll+(54 1-dihydropynide

conpl ete, the sol ution was 1 £1heRzRliafeniile " dHeur e for 30
m nut es and tlgen filtered through a

Sodium hydride (60% suspension in oil, 0.195 g) was washed with hexane,
dried under nitrogen and resuspended in dry dimethylformamide (10 mL). 3-
trifluoromethyl pyrazole (0.364 g) was added dropwise at 0°C. After the gas
evolution subsided the solution was brought to room temperature. The (2-chloro-4-
20 fluorophenyl)- (5,11-dihydro-pyrido [2,3-b] [1,5] benzodiazepin-6-y)-methanone of
Example 1, Step D (0.787 g, 2.23 mmol) was added in one portion and the mixture
was placed in an oil bath (preheated at 130°C) for 4.5 hours. The mixture was cooled
" and partitioned between saturated aqueous ammonium chloride and ethyl acetate.
The organic extracts were dried over sodium sulfate and evaporated to dryness in
25 vacuo. The residue was dissolved in dichloromethane and absorbed onto a silica
Merck-60 flash column. Elution with hexane-ethyl acetate (gradient from 95:5 to 3:2)
provided the desired product (0.727 g, 69%) which crystallized by sonication from
hexane-ethanol as an off-white solid, m.p. 183-185°C.
NMR (DMSQO-dg, 400 MHz): & 4.16 and 5.45 (dd, 2H, CONCHy), 6.52 (m, 1H),
30 6.78 (m, 2H), 7.01 (m, 2H), 7.04 (m, 1H, pyrazole CH), 7.26 (m, 1H), 7.61 (m,

1H), 7.74-7.84 (2m, 2H), 8.12 (m, 1H), 8.74 (m, 1H, pyrazole CH), 9.58 (s, 1H, NH)
MS (EIL m/z): 469/471 [M]", 273/275, 196



30 colum of basi ¢ al um na (400 g, Brockman activity |) packed
wi t h di chl or onet hane- net hanol (9: 1, v/iv). The internedi ate N oxide
was el uted WwMIP%%é%3above sol vent system The 35  dichl or onet W&H@J%ﬁ@ﬂsﬁen
carefully replaced with nmethanol by evaporation at or

-79- bel ow room tenperature, takinggcare that the mxture is
never allowed to evaporate to dryness. The nmet hanol i ¢ sol ution was
heated at 60[err] C overnight, and then was concentrated in vacuo. The
residue was purified by flash chromatography (on Merck- 60 silica
gel, hexane-ethyl acetate 1:1) to give 12.1 g of a slightly inpure product.

a4 40 B U, FEERUALLS 1o

3H, NCH3), 3.2 (3s14,3H14BEH err]), 3.83 ( s, 3H, OCH[err]) 5.85 (d,
LH, vinyl H, 7.75-8.0 (m 4H, vinyl H + ArH). 10 Step C
2-Chl oro-4- (I H pyrazol -3-yl)-benzoic acid nethyl ester A

sol ution of 2-chl oro-4-(3-di net hyl am no- EXgxMPEE 18yl ) - benzoi c aci d
met hyl estersof St ECE]O" 4% %la)zolaﬂdmaﬂﬂéfrﬂhﬂ?li‘-\éﬂh x.dlnffé

m., 45.8 i CELTI'C ~dCT 4" WdS™TTedred i ot et C
for 30 m nutes. The 15 reacti o® Y % : joile

xR € £ vacuo and the
resi due partitioned between et hyI acet ate and vvater The organic
| ayer was vvashe WI th V\%g‘r) br| n ?nd dried over, sodi um sul f ate.
The sol vent was for Finorrgpy o Ly bgpzgie acig methyl ester

di et hyl et her-hexane to gi ve the t|tIe conpound (5.1g, 94% ) as an orange
solid

(a, 1hy, 7.80(m ory DD ppmBtpheld B nitpeha pifitat St 4 dFomp? Uiiordbenssigiei
D. 2-Chl or 0- 4- ( Inateyltester| (BS g ¥rgad Ol 1m8myl)) 1 hkmziiytansiabd-peiphyd (@6tnel, 150 mmol),
2"Chi or 0- 4- (114 %g*%gﬁt“’“%hf’f%%epﬁl% FDERIHS (1.9 Ry and sopper () iodide 045
, 21.1 mol) id ofptrigihylamine whsnaatgd por 6RIG der Mg:uaszldéfdledwmw wcnon
a stirred m xtumn@xafre hexanery@aReskh Solka floc and the cake was washed with ethyl acetate.
15  The filtrate was partitioned between ethyl acetate and dilute aqueous sodium
thiosulfate. The organic layer was washed with water, brine and dried over sodium
sulfate. The dark solution was filtered through a plug of Merck-60 silica gel and the
filtrate was concentrated in vacuo to give the title compound (23.8 g, 95% ) as an
orange oil, which was used as such in the next step.
20 NMR (DMSO-dg, 300 MHz): 3 2.25 (s, 6H, NCH3), 3.475 (s, 2H, CCH,N), 3.84 (s,
3H, OCHj), 7.5 (dd, 1H), 7.62 (s, 1H), 7.8 (4, 1H).

" Step B. 2-Chloro-4-(3-dimethylamino-2-propen-1-yl)-benzoic acid methyl ester

25 Under an atmosphere of nitrogen, purified meta-chloroperbenzoic acid (16.0
g, 93 mmol) was added portionwise to a stirred solution of 2-chloro-4-(3-
dimethylaminopropyn-1-yl)-benzoic acid methyl ester of Step A (23.5 g, 93.4 mmol)
in 200 mL of dichloromethane at -10°C. After the addition was complete, the
solution was stirred at reduced temperature for 30 minutes and then filtered through a

30  column of

basic alumina (400 g, Brockman activity I) packed with dichloromethane-methanol
(9:1, v/v). The intermediate N-oxide was eluted with the above solvent system. The
35  dichloromethane was then carefully replaced with methanol by evaporation at or



sodium hydride ( 0.51 g, 21.1 nmol) in 5 nL of dry dinethylfornmamde. The
m xture was WO at anbi ent tenperature for 30 mnutes, netHyl/USBHSE

(2.7 nm, 42.2 mmol) was added to the resulting solution and the -
stirring was continued 30 overni ght at roomyt enperature. The reaction

m xture was poured into water and extracted with ethyl ~acetate.
The organic | ayer was washed with water, brine and dried over sodium

sul fate. Renoval of solvent in vacuo afforded 4.8 g of an orange oil. Flash
-80- chromat ography of the crude material (on silica gel Merck-60,

L et byl py1 azol et R rperatied, kipgSorpieb Bttt isyet plspve © syapgrate o
3H CHJerr]), 3di¥néss, T fefhanobc &6kutioh wak)heatedBat 60°C(6verdight, ZndIhéss .was
2H), 7.95 , 1H). . { e . .

> Ghi of o- - (1 medaRgated o RSP, S residgs s murifie by fash chromatography Go Mrel
of 2-chl or o- 4- ( 16(hsitiby [gel, lhemneambyl-a?}egdte) 1Hgregive 42ildg wEttsightly impazasdz produftt.
Step D (2.9 g, Ik 1,550 Ik b
sogrum §1ydr o%i de’ﬁr\}\tggmssgi%‘#%gleg%l;%é}gﬁwpgﬁper ‘?%L} Eet?éo{slﬁel{r}ﬁ? "gh%'%lg’ 4§‘7§‘a}9m
addi tional 2.0 orangefolidf 2.5 N sodi um hydroxi de were added and the

sol ution was gemiMR (BMISeHd{, 300 BfHz): 5 2.98 RUSHESNCHS, 3.2 6% BEDINCBIXL 9138 IS"@?H,
concentrated in 0 i l.ut.ed .wt an X idifjed wth 2

hydr ochl ori c aciééﬁ%qé-ﬁﬁr@chga ‘E‘BYM@%PKE&?&VHW&%%%I%gm y dri ed
to give 2.55 g (93% of the title conpound. 15 NVR (DVSO-dd[err], 300

) oL 1d 2 i I ol S dp Ao 8 By Pbher - %0

[ 2-Chl oro-4-(1-met hyl -1 H pyrazol -3-yl)-phenyl]-(5,1 1-di hydro-

Ahydr ous condi ¢} ons A AT o B kei-CraaliFuthe 2 proper ) BRESIc acid

y
yl ) -benzoi ¢ aci dngthylastss of Step B (§,13a. 88-Spmal) ardhanh r@!ﬂmtghﬂine((-%mfﬁﬁ

9.2 gnrol ) " ibxﬂrn3§ iiﬁtmwioﬁ:glm%nmeha}%idﬂnﬁmtgﬁ&@éﬁ ?@g\)g@g t@pﬁﬂe ;‘tf“ e
, 4, 6-1 ronenzo . cnl ori de .. ; A ..
b ont |t embar auGEohgRixBT S eonerdtaled ipsyacus  {srroniee RAUEnEReteen ethyl

6, 11- di hydr o- 5H-apytatedaiwateln] [TheSdremiz ddyazess waslafd with water and brine and dried
over sodium sulfate. The solvent was evaporated and the residual solid triturated with
diethyl ether-hexane to give the title compound (5.1g, 94% ) as an orange solid.

NMR (DMSO-dg, 300 MHz): & 3.85 (s, 3H, OCHy), 6.9 (d, 1H), 7.9 (m, 3H), 8.0 (d,
20 1H), 13.15 (broad, 1H, NH).

Step D.  2-Chloro-4-(1-methyl-1H-pyrazol-3-yl)-benzoic acid methyl ester

Under an atmosphere of nitrogen, a solution of 2-chloro-4-(1H-pyrazol-3-yl)-

25 benzoic acid methyl ester of Step C (5.0 g, 21.1 mmol) in 50 mL of dry

dimethylformamide was added dropwise to a stirred mixture of hexane washed

sodium hydride ( 0.51 g, 21.1 mmol) in 5 mL of dry diinethylformamide. The

mixture was stirred at ambient temperature for 30 minutes, methyl iodide (2.7 mL,

42.2 mmol) was added to the resulting solution and the stirring was continued

30  overnight at room temperature. The reaction mixture was poured into water and
extracted with ethyl

acetate. The organic layer was washed with water, brine and dried over sodium
sulfate. Removal of solvent in vacuo afforded 4.8 g of an orange oil. Flash



Exanple 1, Step B (1.74 g, 8.9 mol) followed by 4-di net hyl am nopyri di ne
(1.1 g, 8.9 mmol) and stirring was continued for 18 hours

reaction m ¥QPYHAS washed sequentially with saturdﬁgdagﬁdéﬂﬁ1
bi carbonate and brine. After drying over sodium 30 sulfate, the solution
was concentrated to snmall volunme and absorbeggonto silica Mer ck- 60.
Elution wwth ethyl acetate-hexane (gradient from4:3 to 2:1) gave the pure
title WD 99/ 06403

PCTJUS98/ 15487 -81-

conpound as a syrup mhich crystallized fromdi et hyl ether. The mhite solid
(0.78 g, 230 d b se on recovered startin t d

196- 1970C. Crhﬁ%)“?a“fréaﬂ (pn 3ilicggel Me %1334 acgtate,

1H), 5.43 (d, 1|'4)1)pr0v1de@2495(5(51%) difithe désired l(met}ibzﬂ‘byraﬁalé'ﬁagﬁmorﬁbi) 6.97 (t,

1H), 7.24 (d, | e 3 .87 , 2 8- 5
s R OMET A Rbe M- 612 80% B D 3 S R Br e ar e, s
[err] C 66.42, HIABG7.89 (86218%.7.95dentl).C 66. 20, H 4.49, N 16. 59. 10
EXAMPLE 19 [ 2-Chl oro-4-(1-met hyl -1 H pyrazol -3-yl)-phenyl | -(5,1
1-di hydro- pyr|d 2, 3-

bl [|, 5] benzodi aeR K- 10- $tGhlese-H(Agnethyl-18-py razol-3-)1bhae7?0"éﬁﬁ9‘dr ous

conditions a mxture of the 2-chloro-4- (1- methyl

pyrazol - 3-yl ) -benzoi c, acid. of a

oxal yl chlori de_‘% 57‘?}1 OFé %H %‘) lllﬂetggl E}'I(p)bqazgl, %Wp)ogﬁ}?é’f%éﬁ’@ methy]
C(r)ﬂr;ft al {ll ?g a Cazeaieyb}f Gtep D (ZGQrQUDI 6@xf1mdl)rmt2@yﬂni osfreasihdeovasmitahingr Bchladf 2.5 N
anpl en e rat urne Y ed . a .1.

sol i d aci dngﬁl or’ Gxgm\,\ggdr&x%é;eo gth gd gt rrfl% n\{%&lpx%fur%gtqr%@ﬁ{ gﬁ f %ﬁ %Aejdlgﬁlgal 2.0
added directly tolaf2i5Nwodiush hﬁdmxmiedvmdlddedi&ncbm S@di{tmnswas gently heated for 30
b] [ 1, 5] benzodi azgalpg, thﬁﬁea?&&nﬁxtu%é %sféosécrg%tad iff VBT Bled®fth water, and

pot assi um carbonate (1.25 stirring_ fo hour s "at
anbi ent t enper atagrifigh@ith 2N hyéwh.lw Agidt JFfe PIESIPHAS VRY 6 t%ﬁ%é}?rewh}y

acetate and wat er}edTIfn@mﬂilg@Z{%ﬁ@ﬂhe title cwg)oymahed wth water and bri ne,
dried over

chronatogra reS| gs?m@e? ckNég ;%ydd’ggé!%egﬂﬁﬂlgs

hexane, gradi ent(sfHﬂrrMBi{btualeH,l@O@Hf)e the product as a syrup which
crystallized from di et hyl et her (1.8 g , 61% yi eI d based on recovered
starting material) as a white soli C. Anot her

recrystallizati ditep For{?&hiamﬂ @r'@@‘}h}l lﬂ-ablrazgl éwﬂheheeyll N ;11-dihydro-
pyrido[2,3- b] [1 5]benzodiazepin-10-yl)-methanone

20

Under anhydrous conditions a solution of 2-chloro-4-(1-methyl-1H-pyrazol-3-
yl)-benzoic acid of Step E (2.1 g, 8.88 mmol) and triethylamine (1.3 mL, 9.2 mmol)
" in 75 mL of dichloromethane was treated in one portion with 2,4,6-trichlorobenzoyl
chloride (1.48 mL, 9.2 mmol) and stirred at ambient temperature for 2 hours. To the
25  solution was added the 6,11-dihydro-5H-pyrido[2,3-b][1,5]benzodiazepine of
Example 1, Step B (1.74 g, 8.9 mmol) followed by 4-dimethylaminopyridine (1.1 g,
8.9 mmol) and stirring was continued for 18 hours. The reaction mixture was

washed
sequentially with saturated sodium bicarbonate and brine. After drying over sodium
30  sulfate, the solution was concentrated to small volume and absorbed onto silica

Merck-60. Elution with ethyl acetate-hexane (gradient from 4:3 to 2:1) gave the pure
title



hi gher nelting pol ynorph, mp. 202C as determ ned by differential scanning
30 cal ori 09906403 MS (+FAB, mz): 416/418 (M+ H) +. AREI/USES1348Y
for [err] C 66.42, H 4.36, N 16.84. Found: C 66.20, H 4.42, N 16.80. -
- 82- EXAMPLE 20

[2- Chl or0-4- (1 -nethyl - 1H pyrazol - 3-yl ) - phenv¥ 1~ (5-nethyl -5, 1 1-di hvdr o-
pyridor2.3-bl[|5] benzodi azepi n- 10-yl ) - met hanone 5 Under
anhydrous conditions, a solution of [2-chloro-4-(1-nmethyl-IH pyrazol -
3-yl)-phenyl]-(5,11 -dihydro pyrido[2,3-b] [1,5] benzodi azepi n-

10-yl ) - met hanone of Exanpl e 19 (0. 382 0.92 mol) in 10 nL of

t et r ahydr of ur an ewsspaddes aisysppivduch cﬁryStalhzeg feam diesbylsther.r Theowhiie selid (0.78 g,

washed sodi um hy %9&1&8& S redoged Wattng ﬁa&nmaxﬁéué&t 108! foabydr of ur an.

Af h th
Stirri Egeﬁiscﬁm&s‘:ﬁ?e M3 55 BnNEH T 83 Rl o HRy
bet ween etfiyd7 ac mtmmm 18D} 6176 (ffhgﬁfaw I(tc 1Y B4 @S IR IEeeh vsH)h

crude product pul-91 ¢h 18). sk T 8 Eh s, hy (o Silica Mer ck-60,

ol
)aphy (on silica Merck-60,
di chl or omet hane-BIShHBI, @t 41524 27 [M]*, 2094g2te the 15 title conmpound (0. 18 g,

B e e

3H NCH3), 3.835 1659.3H, NCH err]), 4.18 (broad, 1H), 5.7 (broad, 1H),

S'H;m?(t% (150 1E|) 727(3’(I H)’2H§3'8$ gg](gH) 1H)7 > (7? (::IH)iH) 8 21'51?dfjm 1H)
’ . m ] y . y .

20 M (EI,10nmiz): 429/43 1 [M+, 219/22E__1i_.

EXAMPLE 21

r 2- Chl or o- 4- ( 3- met

[2.3-bl[1.51 25

Step A 2-Chl oro-4- (3 met hyI -1 Hbm;gballm’khﬂgp_mdoﬂhmahaﬁbmt hyI ester

15 Under anhydrous conditions a mixture of the 2-chloro-4-(1-methyl-1H-
pyrazol-3-yl)-benzoic acid of Example 18, Step E (1.9 g, 8.05 mmol) and oxalyl
chloride (0.79 mL, 9.0 mmol) in 20 mL of dichloromethane containing a catalytic
amount of dimethylformamide was stirred at ambient temperature for 1 hour. The
solvent was evaporated and the solid acid chloride was dissolved in 5 mL of

20  dimethylformamide and added directly to a mixture of 6,11-dihydro-5H-pyrido[2,3-
b][1,5]benzodiazepine of Example 1, Step B (1.59 g, 8.05 mmol) and potassium
carbonate (1.25 g, 9.0 mmol). After stirring for 2 hours at ambient temperature the

" reaction mixture was partitioned between ethyl acetate and water. The organic phase
was washed with water and brine, dried over sodium sulfate, and concentrated to

25  small volume. Flash chromatography of the residue (on silica Merck 60, ethyl acetate-
hexane, gradient from 4:3 to 2:1) gave the product as a syrup which crystallized from
diethyl ether (1.8 g, 61% yield, based on recovered starting material) as a white solid,
m.p. 196-197°C. Another recrystallization from ethanol-diethyl ether provided a
higher melting polymorph, m.p. 202°C as determined by differential scanning

30 éalorimetry.

MS (+FAB, m/z): 416/418 (M+ H)*.
Anal. Calc'd for Cp3H;CINsO: C 66.42, H 4.36, N 16.84. Found: C 66.20, H4.42, N
16.80.



Under anhydrous conditions a stirred suspension of hexane washed potassi um
30 hydride (0.424 g, 10.6 mmol) in 5 nL of dinethylfornmam de was treated
in one WoPPEAS with 3-nethyl pyrazole (0.85 mL, 10.6 nBFY/USESI¥E7 t he
gas evol ution ceased, 2-chloro-4-fluorobenzoic acid nethyl ester (2.0~
g, 10.6 mmol) was added to the cl ear
- 83- sol ution. The mi xture was heaté&d at 130C for 15 mi nutes,
cool ed, and partitioned bet ween et hyl acetate and brine. The organic
| ayer was washed with water and brine, and dried over sodium sulfate.
Renoval of solvent afforded 2.2 g of a yellow oil consisting of a
m xture of 3-nmethyl and 5-nethyl pyrazol rs. In addition, 5
about 20% of the acid derived fron1hydr§ﬂ§§ﬂgﬁgézﬁﬁe ester was detected by
anal ysi s of the NWMR spectrum of the crude product. The desired
3- net hyl pyrazol e
Exanpl e 22 by fl as ERK=¢€
di chl or onet hane- hexane 2: 1)pyaidd[23 sx]beanzg &-nwnhanaaelld (1.55 g,
56@6 10 N (DNBC)dG 400 N+E) [err] 2 264 (s, 3H, CCH3), 3.845 (s, 3H,

6. 40N$d 865 (dd, 1H), 7.93 (d, 1H), 8.00 (s, 1H),
8 535 (d, 1H) Uwée( @nhydﬁw)conﬂswmwsqlman obfPschloro-4-(1-ngtley)- Bi-pyrazol-

2- Chl or o- 4- (3 m?;t)hylphérﬁflgﬁ @?—Qllxhyjd'ré(Jp&nB@&Z@bi[laﬂ' t%njzédlazipm-lo y)-r mehﬁ%lmone of

| ut f 2-chl
th grl 8? gt epZ imﬁ? U5 &n%?%mw){)w lﬁméfofﬁ@fahaﬁmfw@ﬂovaéradé%fimpmwmtoa

{rL of 1t M aqumds;lﬂm—j‘z {cf tBx 0w Sobled & odiisn ﬁtydh?deegb 0N, i, (ﬂ‘bhuﬁéle]ml Bltof
enper at ure reacti s partitio e

acreTP ate and'd N?%S?BV%@HLFSW @(%%5:?&? gaﬁﬁvoﬂﬁg%ﬁsﬁ dningt Ygﬂf’gll‘&%v@sm%g é&dqﬁd( gpd
wat er and bri nestigimg wWes eontnued fen@ihowrs ulThatreaction mixfwapoasaparanonéd beeveen

I t afford 7 .

103[err]C. eg%%%k}"é skl ‘o b sheglic fever 39 gttt Srige and giing over
6.40 (d, 1H), 7s@Hupgsl artfH) he solvent wazs I(eanovpm)andst ®reds; prodpet putified &y flash,
13.32 (broad, lkhrotlddsr %n Vhcd Merck180,ZdichidRBh&BEnd dhin ac%i!a?e 2 ) to@;@égtshe

Calc'd for 1HL CN2 4. Found: C
N 11. 73 tifle compound ( 4%) %Sryst[a\ihzatxon from lElhethylethc:r prov1ded a light

yellow solid (0.16 g), m.p. 249-250°C.

NMR (DMSO-dg, 400 MHz): 8 3.491 (s, 3H NCH,), 3.835 (s, 3H, NCH,), 4.18

(broad, 1H), 5.7 (broad, 1H), 6.497 (t, 1H), 6.72 (d, 1H), 6.88 (m, 2H), 7.08 (d, 1H),

7.19 (m, 2H), 7.25 (d, 1H), 7.6 (m, 2H), 7.69 (d, 1H), 7.71 (d, 1H), 8.215 (dd, 1H).
20 MS (EL m/z): 429/431 [M]", 219/221.

EXAMPLE 21

25 benzodiazepin-6-vl)-methaneone

Step A. 2-Chloro-4-(3-methyl-1H-pyrazol-1-yl)-benzoic acid methy] ester

Under anhydrous conditions a stirred suspension of hexane washed potassium
30  hydride (0.424 g, 10.6 mmol) in 5 mL of dimethylformamide was treated in one
portion with 3-methyl pyrazole (0.85 mL, 10.6 mmol). After the gas evolution

ceased, 2-chloro-4-fluorobenzoic acid methyl ester (2.0 g, 10.6 mmol) was added to
the clear



Step C

[ 2- Chl or 0- 43 9tredaby!| - pyr azol - 1-yl ) - phenyl ] - (5, 11- di hydr o- pyr irdaxjn@s984 5430

b] [ 1, 5] benzodi azepi n- 6-yl ) - net hanone In the manner of Exanple
5, Step D, enpl oying 2-chloro-4-(3-nethyl - pyrazol -1-yl ) - benzoi c
acid of Step B (0.971 g, 4.1 mml), trlethylﬁﬁﬂlne (0.57 rnL, 4.1

mml ), 1,3,5-trichlorobenzoylchloride (0.63 nL, 4.0 mol), 6,1

1-di hydro- 5H - 84-
pyrido[ 2, 3-b] [ 1, 5] benzodi azepi ne of Exanple 1, Step B (0.67 g, 3.4 mmol)
and 4- di met hyl am no pyridine (0,42 g, 3.4 muol) in dichloronethane

(20 m), was  solutioh! Theesixture wygscieattd atelRG°Cafor 16 mimitesyicotedpphd partitioned

ey o A A R DA

in Exanpl e 21, $hdpirizkdaowtr sodium se}ﬁaleaRsmofvabnf solvedt mféondyd /2 gzof a yeHoweoil

o XaTPLe 21 Dhohifily 6% AIERAOPRINAD, ?‘{dgf‘ﬂtf’g?iwy@(i%gﬁ%ﬂ‘f#ﬁﬁt siton,

NVR ( DMBO- d69 4@@01%)% of the acid d@gveé fro lysss e(ester Jyas d@@%ﬁ)d by agalysis
(s, IH), %f %e(NMﬂ"Q ectrufiP o(fsthe159ude7pﬁ§1u(ctj THQ desired 3MethfHpyrazole
mz): 250/252 [M +, 15 EXANPLE
23 (2- dﬁF&iP&OEleFI Yat spparatad) from the Samsthyd dspiper @brBxample g3 by flash

benzodi azepin - @hbdmataé)r hy (on silica Merck-60, dichloromethane-hexane 2:1pah@Me8Esolated
To a solution of 6 F c“§55l-|-5%zo[b] pyrido[ 2, 3-el [ 1, 4] di azepi ne of
Exanple 1, St ep in tetrahydrofuran (5 M.) was added
4- di mé0 hyIWRr@MﬁOrdﬂ fe0 MH?J)QG 3264 (5 3Hpf61H3).f 84 o(se dHb PCH3), 6.40 (d,

2-chl oro-4-fluorgyy 7865 (dd, 1H), 7.93 (d, 1H), 8.00 (s, 1H), 8.535 (d, 1H).
MS (EI, m/z): 250/252 [M]", 219

Step B. 2-Chlofo-4-(3-methyl-lH-pyrazol-l-yl)-benzoic acid
15
A solution of 2-chloro-4-(3-methyl-1H-pyrazol-1-yl)-benzoic acid methyl
ester of Step A (1.42 g, 5.6 mmol) in 20 mL of tetrahydrofuran containing 6 mL of 1
M aqueous lithium hydroxide was stirred overnight at ambient temperature. The
reaction mixture was partitioned between ethyl acetate and 1 N hydrochloric acid.
20  The organic layer was washed with water and brine, and dried over sodium sulfate.
Evaporation of the solvent afforded the title compound (1.05 g , 78%), m.p. 192-
193°C.
" NMR (DMSO-dg, 400 MHz): § 2.268 (s, 3H, CCH3), 6.40 (d, 1H), 7.84 (dd, 1H),
7.92 (d, 1H), 8.00 (s, 1H), 8.53 (d, 1H), 13.32 (broad, 1H, COOH).
25 MS (Bl nvz): 236/238 [M]", 219
Anal. Calc'd for C;HyCIN,O,: C, 55.83, H 3.83, N 11.84. Found: C 55.79, H 3.98,
N11.73

Step C. [2-Chloro-4-(3-methyl-pyrazol-1-yl)-phenyl]-(5,11-dihydro-pyrido[2,3-
30 b][1,5]benzodiazepin-6-yl)-methanone

In the manner of Example 5, Step D, employing 2-chloro-4-(3-methyl-1H-
pyrazol-1-yl)-benzoic acid of Step B (0.971 g, 4.1 mmol), triethylamine (0.57 mL, 4.1
mmol), 1,3,5-trichlorobenzoylchloride (0.63 mL, 4.0 mmol), 6,11-dihydro-5H-



25 benzoyl chloride (0.100 nL, 0.76 mmol). The m xture was stirred

overni ght at room terrperature and then evaporated to dryness. The

resi due was%Wsa¥9%?bned bet ween aqueous saturated amoni FRTERT8AFHE
and di chl oronet hane. The organic |ayer was dried over sodiumsulfate -
and evaporated to dryness to provide the t|t|8e4 conpound identical to
the material described in Exanple 1, Step D. 30

- 85- EXAMPLE 24

[ 2- Chl or 0- 4- (5- et hvy

| H[1, 2,41triazol - 3-yl ) -pheny] | - (5, 11-di hydr o- pyri do[2, 3.

b][I.5] benzod| azepin t hangne 5 Step A _2- Qr o-terepht hal am ¢
2t d eyl est anndoiz, 3T STbensodieping of Brampiontos 62H 40018 e hRIED AR
met hyl ester (1Zithethyl&@iro idine (O, 4Zagld3ﬂ0hﬁrﬁ§li) um gizhiebatethant. G00mLY, 4vas

mmol ) in dinet hyI ul f xi de dr opw se under cooling
with 30% hydrog ?}5‘? ?(F?J@p %ldﬁﬁ)}t)'gv?%]é‘ ﬁ?ﬁﬁ allowed to warm
to roomtenperature and stirred overnight. The soI ut| on was guenched

with water agd the resulting precipitate t by filtration. The crude
) E £22

materi al was™ di ssol ved i n di chI or orret han bed on a 5| l'ica gel
Mer ck- 60 flash ca § AiZQ ‘ D7 OIS [ : gh
gradient (from98:2 to 90: 10) 15 prOV| ded the t|tIe corrpound (10 g, 74%
as a white solid, mp 154-156[ err] NVR ( DMSO- d6, 400 MHz) :

3.87 (s, 3H), 7.67 (sh qﬂtemq}npovnéews prepued spgescribed HBEGGHWIE()EI»(%CMH&M

8.20 (s, 1H, NFDseparatfcsadl\'gofrﬂge %hé%my l&oﬂé\dsﬂimer of EAR®ble ﬁaﬂ)}@ fesH élfrohﬁfdgl-aph?
ou

> chlor o ﬁpﬁ d?ﬂafﬁvﬁéﬂ?w eﬁ%maa&ﬁﬁihl h%rﬁiﬂﬁmaé Ogalwm%whlte 's6fa .20

ester 25 g, 7.5 A).m xture of 2-chl oro- terepht hal am ¢ acid net hyl ester
of Step A (1.02 I n d Jdeyd Y
o enor” . L2 RO Sase o B4 2438 (SAEERH goriantautorst by
ni trogen. The sdiths76A Wagtbodles, 18d7.88ésHix eagent

MS (EI, m/z): 250/252 [M]*, 219.

15

EXAMPLE 23

20 methanone

To a solution of 6,11-dihydro-5H-benzo[b]pyrido[2,3-e}[1,4]diazepine of
" Example 1, Step B (0.100 g, 0.51 mmol) in tetrahydrofuran (5 mL) was added 4-
dimethylamino pyridine (0.190 g, 1.55 mmol) followed by 2-chloro-4-fluoro
25  benzoylchloride (0.100 mL, 0.76 mmol). The mixture was stirred overnight at room
temperature and then evaporated to dryness. The residue was partitioned between
aqueous saturated ammonium chloride and dichloromethane. The organic layer was
dried over sodium sulfate and evaporated to dryness to provide the title compound

identical to the material described in Example 1, Step D.

30



was renoved under high vacuumto provide a brown oil which was used as such

in t hewmswosgeEp. 30 NVR (DMVBO d6, 400 MHz): [err] 2.29 RGI/USA§ISIET 14
(s, 3H), 3.16 (s, 3H), 3.87 (s, 3H), 7.83-7.85 (m 1H), 8.00-8.06 (m ~
2H) MS (EI, mz): 282 [M+ 35 :

- 86- Step C. 2-Chioro-4-(5-met hyl - T [ 1, 2, 4 tri azol - 3-y1) - benzoi c
acid nethyl ester Anhydr ous hydrazine (0.30 nL, 9.6 muol)
was added via syringe to a solution of the internediate of Step B
(4.8 nmmol) in glacial acetic acid (6 nL) under 5 a nitrogen atnosphere.
The reaction was heated at 90[err]C for 30 minutes, then cool ed and

concentrated in vacuo to a |ight brown sEXAMPILE24, id was redissolved in

aqueous net hanol and the solution neutralized wth saturat ed aqueous sodi um
bi carbonate. The mxture was extra
acetate, the = L

Evaporation of the sol vents 10 M,S]biﬂdodhazgtmcﬁ-ml-mhthmn ri turat ed V\Ath
ether to provide the title product (0.81 g, 679 as an off-white

solid, mp. 106-198[err]C. NVR (DVSO-d6, 400 MHz): [err] 2.41 (s,
3H), 3.86 (s, 3Hytep/A92-Chldbo-tenephthalarhic 8¢id methyl ¢ster 1H) Ms (E,
mz): 251 [M[err] 15 Anal . Calc'd for (err] C52 50 H 4.01, N, 16.70.
Found: C 52.68, H 3. 83, N 16. 50 St ep

Chl or 0- 4- [ 1- (4- met hox s indxtasel 9f BehiptdrHcyrpp pgn@mpwiu raqtbyl extgr| (124 g, 63.4 mmol)
benzoi ¢ acid met g%ck /P&ﬁs%mQ:a%nﬁ@ (\16‘3; g, g"h%ﬁn@lﬁﬁ'dﬁh@ﬁﬁ‘lﬂ%ﬁld%cuo mL was treated

Sodirum hydri de ( suspension _In oll

hexane and rtusgeopidee paderr W@inﬂe‘{vﬁyli’r% rF%YﬁlF‘é&ﬁ“( E‘%f°|’ﬁ_‘{e d\gé’?ﬂ\g% ’F’H&EFF was
at nosphere. The Bﬂb@é&"té Wﬂtn‘? ko rfBGx'nate%ﬁHratSi’ee An€ dtitreid ogerniglm“rDTIhe \sahitiadwds
DO ANE oM SR e G B IR ML B cruce
reacti on was quengh@athlwrishdissdleed andichloromethane and absorbed on a silica gel Merck—60
flash column. Elution with a dichloromethane-methanol gradient (from 98:2 to 90:10)
15  provided the title compound (10 g, 74%) as a white solid, m.p. 154-156°C.
NMR (DMSO-dg, 400 MHz): & 3.87 (s, 3H), 7.67 (s, 1H, NH), 7.86-7.91 (m, 2H),
8.00-8.01 (m, 1H), 8.20 (s, 1H, NH)
MS (EI, m/z): 213 [M]* '
Anal. Calc’d for CoHgCINO;: C 50.60, H 3.77, N 6.56. Found: C50.36, H3.66, N
20 6.44

Step B. 2-Chloro N-(1-dimethylaminoethylidene)-terephthalamic acid methyl
ester

25 A mixture of 2-chloro-terephthalamic acid methyl ester of Step A (1.02 g, 4.8
mmol) and N,N -dimethylacetamide dimethyl acetal (3.5 mL, 23.9 mmol) was heated
at 90°C for 30 minutes under nitrogen. The solution was cooled, and excess reagent
was removed under high vacuum to provide a brown oil which was used as such in
the next step.

30 NMR (DMSO-dg, 400 MHz): & 2.29 (s, 3H), 3.14 (s, 3H), 3.16 (s, 3H), 3.87 (s, 3H),
7.83-7.85 (m, 1H), 8.00-8.06 (m, 2H) -

MS (EI, m/z): 282 [M]"

35



extracted with et hyI acetate. The extracts were conbi ned, dried over

anhydr ous di um sul fate and concentrated in vacuo. The residue was

di ssol ved i VO 99/0648?chl or omet hane and absorbed on a silica MerRKI/B89%1548Mh
colum. Elution with 3% et hyl acetate in dichloronethane provided the-
title conpound (1.23 g, 666.2% as a 30 V\/méée solid, mp. 102-1040C.

- 87- NVR (DMSO d6, 400 MHz): [err] 2.48 (s, 3H) 3.72 (s, 3H),

3.86 (s, 3H), 5.35 (s, 2H, 6.90-6.92 (m 2H), 7.23-7.25 (m 2H),
7.89-8.02 (m 3H) MS (EI, mz): 371 [M + Anal . Calc'd for

C19H18CI N303 + 0.03 CH2Cl2: C 61.05, H 4.86, N 11.22. Found: 5 C 60. 83,

H 4. 96, N1118S )ﬁﬁgE( a1t thv] est
2-Chl or 0- 4- [ | - ( 45%BtGro%3CIHare- 15 -methyl-1H-[L2,4]triazol3-y)-benasic 3c1§1|l]1e yl ester
benzoic acid 0.10 hydrate 0.04 solvate wth eEhyI6 acetate _ . A I
solution of the ester rme te of St . i n net hano
(15 nmL) was treated Wﬁygrogs (ﬁ'ﬂzégﬁs(gssg)gfrgm ?ln%?’g‘;ﬁl é”%w vigsyripgg to a
under a ni salatgenofatheistphsediate TiStep Bt (@r&mnad) ireglaviab dedtieracidws hoynsder

t d_bet we
oyt anntat & antRREERLAbEerd) T8GR ON ] B84 0T RRA) HHEIES i 2T

aqueous HCL. Thearsk eenqsntrated ifavacis) t%@tl&hu@omyscﬁmdt?m isohd twasp reziis soévetdhin

I d , S p 5 £
}\I:\/E ? ch\:/(égpggn4og u%ﬁuﬂ m%?nrn]?c?f‘)z aftP tl"i’e ‘é’Bluttf'on Héﬁt?lalgi@d '1_6}1 é’qstuéaieg aqagﬂ G5difrm

6. 90- 6. 93 Rigar Eilf)t Tihezgu#%weﬁfxtmted wily nzh@gm(ﬂﬁihaamn ethyd@cetste, the
1H) VS (El extf&&)wer@&%nﬁ%dﬂ 2hd ariel -oveRk&didnd f:lﬂfitﬁrE\}aptrQlo]nooﬂ'@Q s‘blvenlt\?
g 1023[ err]: 1(5 60 QlZlEd'ZlI 54 ]1% Whlch was trlt&r%tch7w1th ether to prrc]mde the txt?e product (0. 81 g,

2-Chl oro-4-[1- (@%l&mwﬂﬁwmyls))h& -t A96-19BRC 1, 2,4] triazol-3-yl]- 25
benzoyl chl ori deNmMR (DMSO-dg, 400 MHS}SHSS] ﬁsnsﬁf) 5?&?%%@ ﬁ%O%t.(?ip(rE 41}, 93.94

2.8 mmol ) in dichl oromnet hane cont ail ni
di net hyl f or mami d& W& treated dropwi se under ni t rogen

MS (EI, m/z): 251 [M]"
15 Anal. Calc’d for C;{H;¢CIN30,: C 52.50, H4.01, N, 16.70. Found: C 52.68, H 3.83,
N 16.50

StepD. 2. Chloro-4-[1-(4-methoxy-benzyl)-S-methyl-lH-[1,2,4]triazol-3-yl]-
benzoic acid methyl ester 0.03 solvate with dichloromethane
20
Sodium hydride (60% suspension in oil, 0.30 g, 7.5 mmol) was washed with
hexane and resuspended in dry dimethylformamide (20 mL) under a nitrogen
atmosphere. The triazole intermediate of Step C (1.36 g, 5 mmol) was added and the
mixture was stirred for one hour. p-Methoxybenzyl chloride (0.75 mL, 5.5 mmol)
25  was added and after stirring for 3 hours, the reaction was quenched with water and
extracted with ethyl acetate. The extracts were combined, dried over anhydrous
sodium sulfate and concentrated in vacuo. The residue was dissolved in
dichloromethane and absorbed on a silica Merck 60 flash column. Elution with 3%
ethyl acetate in dichloromethane provided the title compound (1.23 g, 666.2%) as a
30  white solid, m.p. 102-104°C.



with oxalyl chloride (030 nL, 3.4 mmol). After gas evol ution subsided, the
reacti on 30 womowsen3se was refl uxed for another 15 m nutes and tPUEMUIS98/15487

evaporated to dryness in vacuo to provide the title conpound which was-
used as such in the next step.
- 88- Step G -87-

{2-Chl oro-4-[ 1- (4-net hoxy-benzyl )-5-nethyl-1H[1,2,4]triazol -3-yl]-

phenyl } - (5, 11-di hydro- pyri do[ 2, 3-b] [ 1, 5] benzodi azepi n- 6-yl ) - net hanone 0. 06
di chl or onet hane sol vate 5 To a solution of

6, 11- di hydr o- 5H pyri do[ 2, 3-b] [ 1, 5] benzodi azepi ne of Example 1, Step B
(0.55. g, 2.8 mONMR ' t Emi:? I

added solid potassi U&Dgggr}%ona%(gm( ®2(4%0(8n3{){) %i hﬁﬁ m{}esg\%ss #@a@HPf
dropwi se with a 680t-9%fme2H), ﬂ@-’cmééna&m ¢R8P 0%em(FHB mol ) of Step F in

di rrethylforrramdmgéfg Mi2): ﬁltgﬂ]stlrrlng at roomtenperature for 90

cthyl ‘atetate. T a@%ifn?éoré o, 5i8B0a 0 Rl e T S B 01 % Choung: "

aqueous sodi s hgdc0880H,4.96, MNed 1008 r sodi um sul fate and evaporated to
dryness. The residue was di ssol ved in di chl or onet hane and absor bed on
a colum of flash silica Merck-60. Less polar inpurities were eluted

with 1:1 ethyl aStepeke2HShlore-4-Hu(4-methaiy-beronylvs-nketByb-1H-[1,243trddwol-3iy1]-

so0, mp. 216, 2 a0 bl SRR REOIAGEE (o 30 (o

3H). 4.14 and 5.44 (dd, 2H), 5.29 (s, 2H), 649(m1H) 674680(m
gﬂ) A? H§38 S‘?ﬁ (m 3Hy soiuﬁgn Bfaﬁ: él_si)'ﬂér lﬂ{@rmedlaCOFSéﬁ{ﬁm 6%04’ Z?{Eﬂn fethdRol
Anal. Calc'd forH[Seﬁ"E%W %Bﬂd[WFSEfmew Sqdnzmévdquas(%@mls $anL)@nder a
E’Sg éﬁl H 448(55 l\hilﬁ)glﬁéﬁ atnfuispéle? epTht mixture was reﬂuxed for two hours cooleéi and
or o- [ az ro-

pyrido[ 2, 3-b] [ 1, “L@%H"%‘Bdéﬁe"ﬁf%d é‘t Side %%(#%p BSIEH Berheen °‘hY,A é&?‘ﬁt%ﬂ VYer-
the triazole int eraghicous layfer Staspc@ﬁ@i withd N hq@dousidC). The precipitate was collected
trifluoroacets c head er a

ni trogen 13 %ﬁﬂf‘uer e tE;#%E(e):‘\l}?néxt ur eggv%rgbg%ﬁdelgzgagglt%@ygpl W%r%gge{ni% 154-

acid renoved in The resi du_e was di ssolved in water and
neutralized wt hNBﬁl(IDMS(d RAOMIIA 081 DA (s, 3H), 3.72 (s, 3H), 5.34 (s, 2H), 6.90-6.93

(m, 2H), 7.23-7.25 (m, 2H), 7.87-7.99 (m, 3H), 13.40 (s, 1H)
MS (EL, m/z): 357 [M]*
20  Anal. Calc’d for Cy3H,;¢CIN30; + 0.10 H,0 + 0.04 C,H;0,: C 60.07, H4.59, N
11.57.
_ Found: C 59.75,H 4.41, N 11.43

Step F. 2-Chloro-4-[1-(4-methoxy-benzyl)-5-methyl-1H-[1,2,4]-triazol-3-yl]-
25  benzoyl chloride

A suspension of the acid of Step E (1 g, 2.8 mmol) in dichloromethane
containing a few drops of dimethylformamide was treated dropwise under nitrogen
with oxalyl chloride (0.30 mL, 3.4 mmol). After gas evolution subsided, the reaction

30  mixture was refluxed for another 15 minutes and then evaporated to dryness in vacuo
to provide the title compound which was used as such in the next step.



bi carbonate. The m xture was extracted wth ethyl acetate, the extracts

were dried over sodium sul fate and concentrated in vacuo to give a

pal e yel | ow wo0I9%640The resi due was dissolved in ethyl ac@CdePfdE¥anol
and absorbed on a silica Merck-60 flash colum. 35 -
- 89- Elution with a solvent gradi en% (from 100% et hyl acetate to
5% et hanol i n ethyl acetate) provided %e title conpound (0.23 g,
54.6% as a white solid, m p. >270[err]C. NVR ( DMSO- d6, 400 MHz) :

[err] 2.36 (s, 3H), 4.15 and 5.45 (dd, 2H, CONCH2), 6.50 (m 1H),

6.75-6.80 (m 2H) 698(m 1H) 719727(m 2H), 7.60 (m | H),
7.70-7.79 5 54 . 13 1 VS
(+FAB, nz): 41ﬁtpwﬁ-|] {ZeCh}oro-4nh- meth%arlle(léﬁ)tﬁ'ﬂ{e&!ﬂ]ﬁgééé‘]%fggz"h%ﬂl1 N

20.16. Found: C st “dihgdro-pyridd}2,3-8][ 5 beridddiazepin-6-yI)-methanone 0.06
AR E oe gienyB-(SH Hdih§dro-pyriddf2,3-8)9% p

[ 2- Br onp- 4- ( 3- medipklerepethage selvate ppeny| | -(11H—5 oxa- 4. 10- di aza-

di benzor a, dl cycl ohept en- 10-yl') - met hanone The title conpound nmay
be prepared |n a manngr ana us to I f

Exanpl e 16, y reacti % 36I§-°L d8[f2 éi rﬁ%ﬁtﬁg]%ﬁ% o&dé) &3 wih]sﬁﬁ&ﬁg%gm% of
16, Step A, w t E2nipledpStpB Gbﬁi)gehﬁ oyholg i dnneibyk&bmmdpl(@ L) snder mtrogen
Subsequent reaCt\!‘,QJ‘actPffedt%?& @tﬁ"{sﬂ?ﬁj %]Ib%nét% ngg?e%ﬁr%h'ﬁ )Omg%ﬁkltﬁre(\;as treated

| H- 5- oxa- 4, 10- cycloh é met h anone th
the sodi um sal t dspp®ise®ith pesohytiqn PEABE Cride éCW}aﬁWé’lﬂd&n Dgpmelx of tYigp Hfn

Exanple 16, St epd1§m¥ﬁ)‘lf‘0rﬂ%ﬁﬂdéj€10tﬂﬂ£) After dtirfih® af 85830 WhtHlperature for 90 minutes, the
EXAMPLE 26

r 4- ( 3- Met hvl LOpy rEEagtionymixtyrepvas qikutedhwithwats andissrgeied (- etBY Regtate- e frganic
di benzof a, dl cycl &teptsemert Coyibinedeindamashed with 1N aqueous sodium hydroxide, dried over

sodium sulfate and evaporated to dryness. The residue was dissolved in
dichloromethane and absorbed on a column of flash silica Merck-60. Less polar
impurities were eluted with 1:1 ethyl acetate-hexane. Further elution with 2%
15 methanol in dichloromethane provided the title compound as a white solid (0.57 g,
38%), m.p. 218-221°C.
NMR (DMSO-dg, 400 MHz): & 2.42 (s, 3H), 3.71 (s, 3H), 4.14 and 5.44 (dd, 2H),
5.29 (s, 2H), 6.49 (m, 1H), 6.74-6.80 (m, 2H), 6.88-6.99 (m, 3H), 7.18-7.26 (m, 4H),
7.60 (m, 1H), 7.65-7.75 (m, 2H, ArH), 8.11 (m, 1H), 9.55 (s, 1H)
20 MS (ESI, m/z): 537 [M+H]"
Anal. Calc’d for C30H,5ClO, + 0.06 CH,Cl, : C 66.60, H 4.67, N 15.50. Found: C

66.24, H 4.85, N 15.23

Step H. [2-Chloro-4-(5-methyl-1H-[1,2,4]-triazol-3-yl)-phenyl]-(5,11-dihydro-
25  pyrido[2,3-b][1,5]benzodiazepin-6-yl)-methanone

A solution of the triazole intermediate of Step G (0.54 g, 1.01 mmol) in
trifluoroacetic acid (15 mL) was heated at reflux for seven days under a nitrogen
atmosphere. The mixture was cooled and the trifluoroacetic acid removed in vacuo.

30 The residue was dissolved in water and neutralized with saturated aqueous sodium
bicarbonate. The mixture was extracted with ethyl acetate, the extracts were dried
over sodium sulfate and concentrated in vacuo to give a pale yellow solid. The
residue was dissolved in ethyl acetate-methanol and absorbed on a silica Merck-60
flash column.
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The title conmpound nmay be prepared in a manner anal ogous to that of the 2-
chl oro anal ogvoby/seaspl e 16, by reacting 6H pyrido[ 2, 3-b][|, 5] RFEBSAANEMne
of 30 Exanple 16, Step A with 2-trifluoronethyl-4-fluorobenzoyl chloride -
of Exanple 4, Step A Subsequent reactiogb of the internediate
(4-fluoro-2-trifluoronethyl-phenyl)- el

(11H 5- oxa- 4, 10-di aza- di benzo[ a, d] cycl ohept en- 10-yl)-nmet hanone with the

sodi um salt of 3-nethylpyrazole in a manner anal ogous to that of
Exanmple 16, Step C wi || provide the title conmpound. 35
- 90- EXAMPLE 27

[ 2- Fl uor o- 4- ( 3- nElutidn- with azssllvént\grydiphie(fyom - 100 F-ethyd agetate1 @ Hffeamgthanol in ethyl
di benzor a. dl cycl 8&?&&%&%&% ke R QRsid (B.23 g, 54.6%) as a WhRte bblid, $n. 50 R0

may be prepared In a anal ogous _t at the 2- I or I
of yExarrBI ep16, waB&EM%-d@H&WﬁH@f[ 9, §3é?ﬁt’ f?@} ’Eyégfaaa?zﬁpﬁdﬂefgf CoNH), 830
Exanpl e 16, Stepqf m*,*s.%-&sdi(ﬁﬂ, oHY .98 (R OMY; 7 197 99 (8], 2By27790 emP 1 HRETD-A79
Subsequent reaction_Qf the m}é_ﬁr i at

(2, 4- di f 1 uor @ ph&RyF5). @1} I, ag% (5111378 (s, 1H)

di aza- di benzo[ a, S KEMBeRAN41DMEH] et hanone with the sodium salt of 3-

met hyl pyrazol e i Al @chglf%o Lﬁ%g?,%iﬂﬁ%% 63136, B X RBY.$6 Found! BR3q4Md 4.13,

provi de the

EXAMPLE 28 N, 1990 r2- Chloro-4-(1-methyl- IH pvrazol-3-yl)-phenyll-(1
1H 5- oxa- 4. 10- di aza-

di benzo[ a, dl cycl ohept en- 10- vl ) - net hanone 20 The title conpound
may be prepal®d in a manner anal ogous t o EXAMBEE25 pyrazol e anal og

of Exanple 19, by reacting the internediate 2-chl oro-4-(1-nethyl-
| H- pyrazol - 3-yl ) -benzgyl chl orj de of anpl 9 wth 6H Ldol2, 3- .. -
dibenzo[a.d]cyclohepten-10-yl)-methanone

15 The title compound may be prepared in a manner analogous to that of the 2-
chloro analog of Example 16, by reacting 6H-pyrido[2,3-b][1,5]benzoxazepine of
Example 16, Step A, with 2-bromo-4-fluorobenzoyl chloride of Example 3, Step A.
Subsequent reaction of the intermediate (2-bromo-4-fluoro-phenyl)-(11H-5-oxa-4,10-
diaza-dibenzo[a,d] cyclohepten-10-yl)-methanone with the sodium salt of 3-

20 methylpyrazole in a manner analogous to that of Example 16, Step C will provide the
title compound.

EXAMPLE 26

25

dibenzola,d]cyclohepten-10-yl)-methanone

The title compound may be prepared in a manner analogous to that of the 2-

chloro analog of Example 16, by reacting 6H-pyrido[2,3-b][1,5]benzoxazepine of

30 Example 16, Step A with 2-trifluoromethyl-4-fluorobenzoyl chloride of Example 4,
Step A. Subsequent reaction of the intermediate (4-fluoro-2-trifluoromethyl-phenyl)-
(11H-5-o0xa-4,10-diaza-dibenzo[a,d]cyclohepten-10-yl)-methanone with the sodium

salt of 3-methylpyrazole in a manner analogous to that of Example 16, Step C will

35 provide the title compound.



-91- CLAI M5 1. A conpound of

the general fornmula (I): [ err ] Wis 0, or NR[err]

A and B areWQ pithdent |y, carbon or nitrogen; Rl err] i $CT/USI8/15487

-Cerr]CRerr], alkanoyl of 2 to 7 carbon atons or a noiety selected from

t he group of: -90- -92-
EXAMPLE 27

dibenzo[a.d]cyclohepten-10-vl)-methanone

The title compound may be prepared in a manner analogous to that of the 2-
chloro analog of Example 16, by reacting 6H-pyrido[2,3-b][1,5]benzoxazepine of
Example 16, Step A with 2,4-difluoro benzoylchloride of Example 9, Step A.
Subsequent reaction of the intermediate (2,4-difluoro-phenyl)-(11H-5-0xa-4,10-

10  diaza-dibenzo[a,d]cyclohepten-10-yl)-methanone with the sodium salt of 3-
methylpyrazole in a manner analogous to that of Example 16, Step C will provide the

title compound.

15 EXAMPLE 28

dibenzo[a.d]cyclohepten-10-vl)-methanone

20 The title compound may be prepared in a manner analogous to that of the
pyrazole analog of Example 19, by reacting the intermediate 2-chloro-4-(1-methyl-
1H-pyrazol-3-yl)-benzoylchloride of Example 19 with 6H-pyrido[2,3-
b][1,5]benzoxazepine of Example 16, Step A.



[err] R2, R3 and R5 are, independently,
hydr ogen. stwaisghé40d8hai n al kyl of 1 to 6 carbon atons, brancheRCTHISMSAETKY |
of 3 to 7 carbon atons, cycloalkyl of 3 to 7 carbon atons, or -
perfluoroal kyl of 1 to 6 carbons; Rlerr] is hydrogen, straight
chain alkyl of 1 to 6 carbon atons. branched~ kain al kyl of 3 to 7 carbon
atons, cycloalkyl of 3 to 7 carbon atons, al koxyal kyl of 2 to 7 carbon
atons, optionally substituted aralkyl of 7 to 12 carbon atonms, or an acyl
substituent selected fromthe group consisting of al kanoyl of 2 to 7 carbon
atons, al kenoyl of 3 to 7 carbon atons, cycloal kanoyl of 3 to 7 carbon
atons, aryl al kanoyl having an al kane chai n GLAIMSm 1 to 6 carbon at ons,
aroyl or heteroaroyl of 7 to 13 carbon atons; R i s hydrogen, acyl
of 2 to 6 carbon atonms. straight chain alkyl of 1 to 6 carbon atons, or
branched chai n allkyl d%c@mpeurd efthe genegaldesmula (I):

X

W is O, or NR®

A and B are, independently, carbon or nitrogen;

R'is —C=C-R’ alkanoyl of 2 to 7 carbon atoms or a moiety selected from the
group of:

* c L M s *



- 93- X and Y are, independently, hydrogen, straight chain
al kyl of 1 to 6 carbon atons, branched chain alkyl of 3 to 7 carbon
atons, cycl va Y64 3 to 7 carbon atons, al koxyal kyl of PEHBI¥1&87 bon
atons, hal ogen, straight or branched chai n al koxy of 1 to 6 carbon -
atons, hydroxy, CF3, or perfluoroal kyl of 2 5 6 car bons; Z
IS hydrogen or a straight chain alkyl group © to 6 carbon at ons,
branched chain al kyl of 3 to 7 carbon atons, cycloalkyl of 3 to 7 carbon

at ons, hal ogen, al koxyal kyl of 2 to 7 carbons, or hydroxyal kyl of 1 to
6 carbons, or CH2NR7RS; R7 and Rs are, independently,
hydr ogen, straight chain alkyl of 1 to 6 carbon at ons, branched chain
al kyl of 3 to 7 carb atons, aryl, or arylalkyl; or taken t oget her

with the nitrogen th forma fivgor six rrenbemed ring opt| ally
cont ai ni ng one O~ itibﬂa(QEENeroatdﬁ& Q§§ IS

i ndependent |y, hydkoger, a silyN containing g oupy~Qr a |ower : |l of 1
to 6 carbons; and ] is a st 'ght chain aTkyl of 1 to 6
car bon at ons; rRé pharnac tigally accq table salt tQ r eof .

2. A conpound as é?alned in d n11 wher ein 7 and R8 taken together are

a five or six nber ed rlng S cted fromt grgup
nﬁ§i7—nz
/

() (” ®)

N== N
R‘/ R2 R2
o) @ k) ®
/N\N ~v7 N ~ /\
// \ ~y~gRz oOrf ,\ g2
/N~N =/ N=N

R% R® and R® are, independently, hydrogen. straight chain alkyl of 1 to 6
carbon atoms, branched chain alkyl of 3 to 7 carbon atoms, cycloalkyl of 3to 7
carbon atoms, or perfluoroalkyl of 1 to 6 carbons;

R* is hydrogen, straight chain alkyl of 1 to 6 carbon atoms, branched chain
alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7 carbon atoms, alkoxyalkyl of 2 to 7
carbon atoms, optionally substituted aralkyl of 7 to 12 carbon atoms, or an acyl
substituent selected from the group consisting of alkanoyl of 2 to 7 carbon atoms,
alkenoyl of 3 to 7 carbon atoms, cycloalkanoyl of 3 to 7 carbon atoms, arylalkanoyl
having an alkane chain of from 1 to 6 carbon atoms, aroyl or heteroaroyl of 7 to 13

carbon atoms;

R®is hydrogen, acyl of 2 to 6 carbon atoms, straight chain alkyl of 1 to 6
carbon atoms, or branched chain alkyl of 3 to 7 carbon atoms;

(T



[ err ] or a pharmaceutically acceptable salt thereof.

A conpound sabewteos from Formula (la): PCT/US98/15487

- 94_ R6 -
o B

O o o

-03.-

X and Y are, independently, hydrogen, straight chain alkyl of 1 to 6 carbon
atoms, branched chain alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7 carbon
atoms, alkoxyalkyl of 2 to 7 carbon atoms, halogen, straight or branched chain alkoxy
of 1 to 6 carbon atoms, hydroxy, CF;, or perfluoroalkyl of 2 to 6 carbons;

Z is hydrogen or a straight chain alkyl group of 1 to 6 carbon atoms,
branched chain alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7 carbon atoms,
halogen, alkoxyalkyl of 2 to 7 carbons, or hydroxyalkyl of 1 to 6 carbons, or
CH,NR'R%;

R’ and R® are, independently, hydrogen, straight chain alkyl of 1 to 6 carbon
atoms, branched chain alkyl of 3 to 7 carbon atoms, aryl, or arylalkyl; or taken
together with the nitrogen they form a five or six membered ring optionally

containing one or more additional heteroatoms;

R’is independently, hydrogen, a silyl containing group, or a lower alky! of 1
to 6 carbons; and

R"isa straight chain alkyl of 1 to 6 carbon atoms;
or a pharmaceutically acceptable salt thereof.

2. A compound as claimed in Claim 1 wherein R’ and R® taken together are a
five or six membered ring selected from the group:

-, -0, -5, 2O

SN N /SN B
—N _— — —
\=N > '\;.3; , N N@
or a pharmaceutically acceptable salt thereof.

3. A compound selected from Formula (Ia):

S *



[ err ] 5 R, Rand RS are,

i ndependent | gen, straight chain alkyl of 1 to 6 cpé-p/%gggfsqﬁ
branched cha\¥99g/¥€1°? of 3 to 7 carbon atons, cycloal kyl of 3 to _
carbon atons, or perfluoroalkyl of 1to 6 carbons; R4 IS

hydr ogen, straight chain alkyl of 1 to 6 card#a atons, branched chain
al kyl of 3 to 7 carbon atons, cycloalkyl of 3 to 7 carbon atons,

al koxyal kyl of 2 to 7 carbon atons, optionally substituted aral kyl of
7 to 12 carbon atons, or an acyl substituent selected fromthe group
consi sting of alkanoyl of 2 to 7 carbon atons, al kenoyl of 3 to 7
carbon atons, cycloal kanoyl of 3 to 7 carbon atons, aroyl or

- 95- het eroaroyl of 7 to 12 carbon,@atons, optionally substituted
with one or two al kyl groups of 1 to %{carb atoms or aryl al kanoyl
of | to 6 carbon atons; Ris hydren zof 2 to 6

rn atons, or

X and Y are,
8 car bon

cycloal kyl of 3 to 7

carbon atons, straight chain al kyl of
branched chain al kyl of 3 to 7 car bg
i ndependently, hydrogen, strai gkt—et
atons, branched chain alkyl of 3 to

>
)

car bon at ons, al koxyal kyl of 2 at ons, hal ogen (i ncl udi ng
chl orine, brom ne, fluorine, , straight or branched chain
al koxy of 1 to 6 carbons, hydroxy, or perfluoroalkyl of 2 to 6
car bons; Z is hydrogen or g t~kain al kyl group of 1
to 6 carbon atons, branched chai n al kyl 3 to|7 carbon atons,
cycloal kyl of 3 to 7 carbon atons, h : aLééﬁ%alkyl of 2to 7
carbons, or hydroxyal kyl of 1 to 6 campons, A BfrINR Rl err];

wherein:
R'is a.lka'.noyl of 2 to 7 carbon atoms or a group selected from

X XY

(@) Fa ® 7
R? N
N
f» \(, XL
R4
® (h) ® (k)

RZ R® and R’ are, independently, hydrogen, straight chain alkyl of 1 to 6
carbon atoms, branched chain alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7
carbon atoms, or perfluoroalkyl of 1 to 6 carbons;

R'is hydrogen, straight chain alkyl of 1 to 6 carbon atoms, branched chain
alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7 carbon atoms, alkoxyalkyl of 2 to 7
carbon atoms, optionally substituted aralkyl of 7 to 12 carbon atoms, or an acyl
substituent selected from the group consisting of alkanoyl of 2 to 7 carbon atoms,
alkenoyl of 3 to 7 carbon atoms, cycloalkanoyl of 3 to 7 carbon atoms, aroyl or

* C L M S *



Rlerr] and Rlerr] are, independently, hydrogen, straight chain alkyl of 1
to 6 carbon WO099/06403t ons, branched chain alkyl of 3 to 7 car boRCEUSAY1¥$7

taken together with the nitrogen they forma five or six nenbered -
ring optionally containing one or nore ddi ti onal heteroatons; and

R is a straight chain alkyl of 1 to 6 carbon atons; or a

phar maceutical ly acceptable salt thereof. 4 A conpound as
claimed in Caim3 wherein R7 and R8 taken together are a five or
six nmenbered ring selected fromthe group: [ err ]

- 96- or a pharmaceutically accept abl e salt thereof 5.
conpound sel ect eetsroaraytophiiita 12 qjx)rbon atoms, optionally substituted with one or two alkyl

groups of 1 to 6 carbon atoms, or arylalkanoyl of 1 to 6 carbon atoms;

R® is hydrogen, acyl of 2 to 6 carbon atoms, straight chain alkyl of 1 to 6
carbon atoms, or branched chain alkyl of 3 to 7 carbon atoms; '

X and Y are, independently, hydrogen, straight chain alkyl of 1 to 6 carbon
atoms, branched chain alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7 carbon
atoms, alkoxyalkyl of 2 to 7 carbon atoms, halogen (including chlorine, bromine,
fluorine, and iodine), straight or branched chain alkoxy of 1 to 6 carbons, hydroxy,
CF,, or perfluoroalky!l of 2 to 6 carbons;

Z is hydrogen or a straight chain alkyl group of 1 to 6 carbon atoms,
branched chain élkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7 carbon atoms,
halogen, alkoxyalkyl of 2 to 7 carbons, or hydroxyalkyl of 1 to 6 carbons, or
CH,NR'R’;

R’ and R® are, independently, hydrogen, straight chain alkyl of 1 to 6 carbon
atoms, branched chain alkyl of 3 to 7 carbon atoms or taken together with the
nitrogen they form a five or six membered ring optionally containing one or more
additional heteroatoms; and

RYisa straight chain alkyl of 1 to 6 carbon atoms;

or a pharmaceutically acceptable salt thereof.

4. A compound as claimed in Claim 3 wherein R’ and Rs taken together are a
five or six membered ring selected from the group:

-, -0, 2O 2O

N O o



[ err ] wher ei n: Rlerr] is alkanoyl of 2 to 7 carbon atons

or a group segl from[ err ] 5
are, indepensgﬁﬁ*@ﬂm%ydrogen, straight chain alkyl of 1 to 6 RgCTE%?%Q%gB _
atoms, branched chain alkyl of 3 to 7 carbon atons, cycloal kyl of 3 to 7
carbon atons, or perfluoroalkyl of 1 to 6 cardmns; Rlerr] is
hydr ogen, straight chain alkyl of 1 to 6 carbon atons, branched chain

al kyl of 3 to 7 carbon atonms, cycloal kyl of 3 to 7 carbon atons,

al koxyal kyl of 2 to 7 -97-

or a pharmaceutically acceptable salt thereof.

5. A compound selected from Formula (Ib):

o! szil——’z
X : N N:::ng__5/>
F

o -

o A

A

‘wherein:
R'is alkanoyl of 2 to 7 carbon atoms or a group selected from

N R, Y XY

P

b

- . N— ’ N—nN_
(@) ®) © ®
7 R N \\if? R® O\N
U7 Oy, T
H/N—N b l\\R4 R4/ ] R2
(® (h) ® (k)

R?, R? and R’ are, independently, hydrogen, straight chain alkyl of 1 to 6
carbon atoms, branched chain alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7
carbon atoms, or perfluoroalky! of 1 to 6 carbons;

R*is hydrogen, straight chain alkyl of 1 to 6 carbon atoms, branched chain
alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7 carbon atoms, alkoxyalkyl of 2 to 7

g g



carbon atons, optionally substituted aral kyl of 7 to 12 carbon atons, or an
acyl substi twerde/seizect ed fromthe group consisting of al kanoyPCDUS8/15887
carbon atons, al kenoyl of 3 to 7 carbon atons, cycloal kanoyl of 3 to 7 -
carbon atons, aroyl or heteroaroyl of 7 to 12_carbon atons, optionally
substituted with one or two al kyl groups of 1910 6 carbon atons, or

aryl al kanoyl of 1 to 6 carbon atons; Rerr] is hydrogen acyl of 2
to 6 carbon atons, straight chain al kyl of 1 to 6 carbon atons, or branched
chain al kyl of 3 to 7 carbon atons; X and Y are, independently,

hydr ogen, straight chain alkyl of 1 to 6 carbon atons, branched chain al kyl
of 3 to 7 carbon catbomsatomsc bptibkally sibsgituted arakyboh Tato0k3s carbiomoxtpmisk pF anf acyl

to 7 carbon atomg, ﬂﬁ%r anck&cﬁfﬁk}fy i3 é’%@ cb?ﬁstlﬂg Bﬁhcar%ﬁlldpﬁ &) caﬁ‘ﬁ'&h atogls,

i odi ne), straight or ons
or perfl uoroal kylalkshopl of 36toccaethes: atoms cycloatkapeyligf s dncasp oa aé‘?rflétl yny!l or

chain al kyl gr Ouﬂxe&frozﬂro?P & T8 @%aﬁ;danaon@r aﬂ%mycdmmueéwhhcﬁne?»ort swalkyl

carbon atons, cycl oal y carbon ato al k of 2
to 7 carbons, or SWQMES )}atPl@Har nqopg,qmahgﬂgyl ‘gal tf’%?‘fafb‘mato"%é R[err]
and Rlerr] are, mdependently, hydr ogen, straight chain al kyI of 1to 6
carbon atons, branche al k t.0 rbon ato t.aken, t t.her
with the nitrogen thea?‘ qog?r?;@cxi E?xtoréﬁﬁép&ft?rpﬁfgs tRig toﬂ’ﬁf’f 91@?%? 1'te 6
cont ai ni ng one orearhmmeatmﬂshdnbmaxmhednehainahﬂybuﬁ?» t@fNdarbon atoms; Rlerr] is a
straight chain alkyl of 1 to 6 carbon atons; or a pharmaceutically
accéptabl e salt thereof. A conmpound as clainmed in Caim5 wherein

Rlerr] and Rlerr] takeh mé@émnnmnéemlwéyémggnxstmgiﬁeqhw alkith of &|te & earbon

fromthe group: aoms, branched chain alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7 carbon
- atoms, alkoxyalkyl of 2 to 7 carbon atoms, halogen (including chlorine, bromine,
fluorine, and iodine), straight or branched chain alkoxy of 1 to 6 carbons, hydroxy,

CF;, or perﬂuofoalkyl of 2 to 6 carbons;

Z is hydrogen or a straight chain alkyl group of 1 to 6 carbon atoms,
branched chain alkyl of 3 to 7 carbon atoms, cycloalkyl of 3 to 7 carbon atoms,
halogen, alkoxyalkyl of 2 to 7 carbons, or hydroxyalkyl of 1 to 6 carbons, or
CH,NR'R%;

R’ and R® are, independently, hydrogen, straight chain alkyl of 1 to 6 carbon
atoms, branched chain alkyl of 3 to 7 carbon atoms or taken together with the
nitrogen they form a five or six membered ring optionally containing one or more
additional heteroatoms; and

R%isa straight chain alkyl of 1 to 6 carbon atoms;

or a pharmaceutically acceptable salt thereof.

6. A compound as claimed in Claim 5 wherein R’ and R® taken together are a
five or six membered ring selected from the group:

* C L M S *



[ err ] or a pharmaceutically acceptable salt thereof. 5.

A conpound a‘?g fﬁ’kjﬁgd in Gaiml which is [2-Chloro-4-(3-nethy}~PykedRhsrl-

yl)-phenyl ] i hydro-pyrido[2,3-b] [1 _
, 5] benzodi azepi n- 6-yl ) - met hanone, [

[2 Chl or o- 4- (5- et hyl - pyrazol - 1-yl ) - phenyl ] - {¥-11- di hydr o- pyri do[ 2, 3- -,
b][1 , 5] benzodi azepi n- 6-yl ) - met hanone, /:—;r/
[[2- Br omp- 4- (3-net hyl - pyrazol - 1-yl)-phenyl]-(5, 11- dhmyﬁ d@&?@N i\
b] [1 ,S]benzodi azepi n- 10-yl) - nmet hanone, [ (5,1 REPLACED _ J
1- Di hydro-pyrido[2,3-b][1 , 5] benzodi azepi n-6-yl)-[ 4- (W@"

| -yl) -2- trlfluororrethyl enyl] e none,

[ (5, 11- Di hydro- pyri , 3- bl L{{ . SNbenzadi’azeyi n- G_y{ iNLRQCB met hyl - pyrazol -
1-yl) -2- trif orrethy nyl ] - nonell;élt with

met hanesul foni ¢ aci d, [(5,1

1- O hydro-pyrido[2, 3-b][1, 5] benzodi azepi n-6-yl)-[4-(3-nethyl - pyrazol -1-yl)
- 2- trifluorol | - phenyl than_o_r}@&_{Nl s It Wi ydrochl ori c acid,
[ (5, 11- Di hydr o- pyri 2, 3- b] TINGL henzodi argpl n- yD) *ﬁS met hyl - pyrazol -

1-yl)-2- trifluoronethyl-phenylI'-met hanone,
~or a pharmaceutically acceptable salt thereof.

7. A compound as claimed in Claim 1 which is [2-Chloro-4-(3-methyl-pyrazol-
1-yl)-phenyl}-(5,11-dihydro-pyrido[2,3-b][1,5]benzodiazepin-6-yl)-methanone,

[ [2-Chloro-4-(5-methyl-pyrazol-1-yl)-phenyl}-(5,11-dihydro-pyrido[2,3-
b][1,5]benzodiazepin-6-yl)-methanone,

[ [2-Bromo-4-(3-methyl-pyrazol-1-yl)-phenyl}-(5,11-dihydro-pyrido{2,3-
-b][1,5]benzodiazepin-10-yl)-methanone,

[ (5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-6-yl)-(4-fluoro-2-trifluoromethyl-
phenyl)-methanone,

[ (5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-6-y1)-[4-(3-methyl-pyrazol-1-yl) -2-
trifluoromethyl-phenyl]-methanone,

[ (5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-6-yl)-[4-(3-methyl-pyrazol-1-yl) -2-
trifluoromethyl-phenyl]-methanone 1:1 salt with methanesulfonic acid,

[ (5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-6-yl)-[4-(3-methyl-pyrazol-1-yl) -2-
trifluoromethyl-phenyl]-methanone 1:1 salt with hydrochloric acid,

[4-(3-Methy1—pyrazol— 1-yl)-2-trifluoromethyl-benzoic acid methylester,

[4-(3-Methyl-pyrazol-1-yl)-2-trifluoromethyl-benzoic acid or a pharmaceutically
acceptable salt or ester thereof,

This Sheet Has Been R
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[ (5,11 -Dhydro-pyrido[2,3-b] [1
, 5] benzodi agemoresosyl )-[ 2-t ri fl uoronet hyl -4-(3- trifl uoronet hPCTRIR98/26487
1- yl) - phenyl ] - net hanone, (5- I\/Eth -5,1 1- d| hydr o- pyri do[ 2, 3-b] [ -

1, 5] benzodi azepi n- sﬁee{l‘ﬁﬁ@&“ &i% pyr azg
1-yl)-2-trifl uoronet none, ’ —-~_~ —
[ (5,11-Di hydro-pyri do[i“m odi azepi n-10-yl) - Zf-HILumrng PEL,
-pyrazol- 1 -yI)-pheny anone, [ (5, 11- Di hydro- p r| dcﬂ@r_&dzﬁﬁ?% '
benzodi azepi n- 10-yl)-[4-fluoro-2-(3-nethyl-pyrazol - "‘~—\ =S .

| ) - phenyl ] - met hanone,

_ Chl or o- 4- ( 3L ¢t hibysire-@ygrofR,3-b) 1 Slleenzoiliapepind Onylh-I4 (S-meathyiyeirazqlyl-yho[
b][1 ,5 b
11][D|hyd]roepyrﬁwgﬁg{yb]jp? l? enz%‘c?i’lﬂgggpl n-10-yl)-[ 2- nmet hyl - 5- ( 3- net hyl

razol - 1 yI) phenyl] rrethanone

-(3-tert-But o-’byﬁhb[z%by[l1f5]b@fz@aﬁhépih-eoquitﬂxﬂﬁémhietﬁylwo pyr
[ 2, 3- b][1Sezod|a I'n-10- ézﬂrﬁs ﬁ ﬁ

Chi o - 4. ( 3. WHRORTF O BPYFOs Yy Loy TPy 1 | - (5, 1

i h

ydro-pyrido[2,3- b] [1,5]benzodi azepi n-6-yl)-net hanone, err ]

OO R B s S WU 2 >

- Chl oro-4- (1- pya'ahgﬂL—ylal-zamfhmbmeﬁlyl—ph«pméhme}hapénmt hyl -5, 11-di hydr o- pyri d
2, 3- b] [1 , 5] benzodi azepi n-10-yl ) - net hanone,

91T
'_'NQ.' O-b‘< U'IOOI\)‘<‘—"<

O— o R/ |—|N|—|H-
I—|N|—'l—|| NQ.'_'-O’-\“ —

{ (5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin- 10-yl)-[2-fluoro-4-(3-methyl-
pyrazol-1-yl)-phenyl]-methanone,

[ (2,4-Difluoro-phenyl)-(5,11-dihydro-pyrido[2,3-b][1,5]benzodiazepin-10-yl)-
methanone, '

[ (5,11-Dihydro-pyrido{2,3-b][1,5]benzodiazepin-10-yl)-[4-fluoro-2-(3-methyl-
pyrazol-1-yl)-phenyl}-methanone,

[ [2-Chloro-4-(3-methyl-pyrazol-1-yl)-phenyl]}-(5-methy!-5,11-dihydro-pyrido[2,3-
b][1,5]benzodiazepin-10-yl)-methanone,

[ (2-Chloro-4-fluoro-phenyl)-(5-methyl-5,11-dihydro-pyrido[2,3-
" b][1,5]benzodiazepin-10-yl)-methanone,

[ (5,11-Dihydro-pyridof2,3-b][1,5]benzodiazepin-10-yl)-[2-methyl-5-(3-methyl-
pyrazol-1-yl)-phenyl]-methanone,

[ (5,11-Dihydro-pyrido[2,3-b][1,5]benzodiazepin-6-yl)-(5-fluoro-2-methyl-phenyl) -
methanone,

[ [4-(3-tert-Butyl-pyrazol-1-yl)-2-trifluoromethyl-phenyl]-(5,11-dihydro-pyrido[2,3-
bl[1,5]benzodiazepin-10-yl)-methanone,

[ [2-Chloro-4-(3-trifluoromethyl-pyrazol-1-yl)-phenyl]-(5,11-dihydro-pyrido{2,3-
b][1,5]benzodiazepin-6-yl)-methanone,

R



[[2-Chloro-4-(5-nethyl-1H[1 ,2,4]triazol -3-yl)-phenyl}=(5,
11-di hydr o- pyHigslaEsds 3- b][ 1 ,5]benzodi azepin-6-yl)- et hanppn;sos/15487
[ 2- Chl or o- 4- ( 3- et hyl - pyrazol - 1-yl)-phenyl]-(5,11 1-di hydro-pyri ofaé, é‘
b] [1 , 5] benzodi azepi n-6-yl)-nmet hanope, _
[ 2- Br onp- 4- ( 3- met hy [Thip$eaiiss BeenRenlackheny| | - (A00H 5- oxa- 4, 10- di aza-
di benzo[ a, d] cycl ohept u | ‘lanone, 'fr:-.n PP ==
[ 4- (3- Met hyl - pyrazol - or onet hyl - phenyl ] ﬂ(iﬂ‘b OotET HAS BEEN “
1H 5- oxa- 4, 10-di aza- di benzo[ a, d] cycl ohept en-10-yl ) - rreﬁﬁﬁ%-’ﬁ@? i
[ 2- Fl uoro- 4- (3-net hyl -pyrazol - 1-yl)-phenyl]-( 1 1H 5-oxa-4, 10-diaza-
di benzo[ 1, d]cycl ohepten-10-yl)-net hianone, ' 1or 4 10-d

2-Chl oro-4-(1- hy] -1 H pyrazol - 3-yl ) - n - - 0Xa- -di.aza-
Eii benzol a, d] f:ycl é%{’]@FF?“‘l :@F@Yhﬁﬁ@%{@f@%—%)—ph&;};&1(1)- rgPyEdeldround
as claimed in ary][hSibentodihzdipin-10-ylpméthaaoneg phar maceutically
acceptable salt, ester or prodrug formthereof, in the preparation of a

medi canent for treating disorders in a manmal which are renedied or
al | evi at ed by vasi@gChlesi-A-(dguethyl-1H-pyrazxili3«yl)iphenyl}-(5-ntethyl-5, Usdityare! ai ned

in Caim8 wh L 3 | Wols P ' al | evi ated by
{/gsop?la;nsi n aS(r) @%&ggﬁdméﬂ?ézdé&g%&dégoéﬁﬁ ﬁgmgér”oup o:‘“ di abet es

i nsi pi dus, nocturnal enuresi s, nocturia, urinary incontinence,

bl eedi ng and coagii1abitgarslissRpiedsi2,9/]{115)-beAabiiakdpind-9-dngPOr ari ly del ay

urination.

[ (2-Chloro-4-(5-methyl-1H-[1,2,4]triazol-3-y1)-phenyl]-(5,1 1-dihydro-pyrido[2,3-
b][1,5]benzodiazepin-6-yl)-methanone,

[2-Chloro-4-(3-methyl-pyrazol-1-yl)-phenyl]-(5,11-dihydro-pyrido[2,3-
b][1,5]benzodiazepin-6-yl)-methanone,

[2-Bromo-4-(3-methyl-pyrazol-1-yl)-phenyl]-(11H-5-0xa-4,10-diaza-
dibenzo[a,d]cyclohepten-10-yl)-methanone,

[4-(3-Methyl-pyrazol-1-yl)-2-trifluoromethyl-phenyl]-(1 1H-5-oxa-4,10-diaza-
dibenzo[a,d]cyclohepten-10-yl)-methanone,

[2-Fluoro-4-(3-methyl-pyrazol-1-yl)-phenyl]-(11H-5-o0xa-4,10-diaza-
dibenzo[a,d]cyclohepten-10-yl)-methanone,

or [2-Chloro-4-(1-methyl-1H-pyrazol-3-yl)-phenyl]-(1 1H-5-0xa-4,10-diaza-
dibenzo[a,d]cyclohepten-10-yl)-methanone.

8. A method of treating disorders in a mammal which are remedied or alleviated
by vasopressin agonist activity, the method comprising administering to the mammal
in need thereof a pharmaceutically effective amount of a compound as claimed in any
one of Claims 1 to 7, or a pharmaceutically acceptable salt, ester or prodrug form
thereof, and a suitable pharmaceutical carrier.

9. A method as claimed in Claim 8 wherein the disorder which is remedied or
alleviated by vasopressin agonist activity is selected from the group of diabetes

TN O O



10. A pharmaceutical conposition useful for treating disorders which are
remedi ed or sldewieabxd by vasopressin agonist activity in a mamaEtsdshess?
conposi tion conprising a pharmaceutically effective anpunt of a corrpound as -
claimed in any one of Clains 1 to 7 in conbination or_assaciation wth a
pharmaceutically acceptable carrier. 11. Jﬂplphar er‘#h*f%ﬂkﬁ‘?—'ﬂ%"%éémq”

as claimed in Caim10 wherein the disorder renedied !
vasopressi n agoni st activity in a nmanmal is selected Hﬂmthe‘M-m-m-@f-——l

di abetes insipidus, nocturnal enuresis, nocturia, urinary |ncont|nence

bl eedi ng and coagul ati on disorders, or the inability to tenporarily del ay
urination. 12. insipides, ofocmma:lrmumit, nsctutiaiuriery incanynance, Wéedihgamdcdagulzntion
as a nedi canment. ' of a compound of
formula I which désor&éis ortﬁbﬂgagﬁﬁ {eﬁﬁf%ﬁ?g%@ﬁﬁ[ﬁa}tﬁﬁbr mul a [

err ] V\/nereanA B, X YandZare each as defined Claiml1, W th
the appropriate ggrpoy § E%xéic‘éﬁﬁéﬂl %oE%%hﬁbﬁ'usWﬁ?ﬂﬁEf&a&@Elfsbrde?s ®hich are

heterocyclic noiety sel from , n and efi ned
Claim1, to prove@edieder alleyiatsd wﬁﬁwﬁwwg%t@ﬁnm i ragymal hejcompgitign

gﬂ er Oiyd I C NDi @bihprRingd ithrinabeitighly Bifedtivedaméunt @f alcompoand a®cldBhddi@tiny one
aimi1; or

of Claims 1 to 7 in combination or association with a pharmaceutically acceptable
carrier.

11. A pharmaceutical composition as claimed in Claim 10 wherein the disorder
remedied or alleviated by vasopressin agonist activity in a mammal is selected from
the group of diabetes insipidus, noctumal enuresis, nocturia, urinary incontinence,
bleeding and coagulation disorders, or the inability to temporarily delay urination.

12.  Use of 2 compound as claimed in any one of claims 1 to 7 as a medicament.
13.  Use of a compound as claimed in any one of claims 1 to 7 in the preparation
of a medicament for the treatment of diabetes insipidus, nocturnal enuresis, nocturia,
urinary incontinence, bleeding and coagulation disorders, or the inability to
temporarily delay urination.

14. A process for the preparation of a compound of formula I which comprises:

a) reacting a compound of formula

A\ N=\/——Z

| This Sheet 4

PO |1}

\
Y
~ A)\ F(Cl)

wherein W, A, B, X, Y and Z are each as defined Claim 1,
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b) reacting a conpound of fornula [err] wherein W X and Z are

each as defl m 1, with an acylating agent of fornula 9

[ err W84 bt g (9) mé’FéWﬁ’ﬁ%(léwa B
are as deflned Claim1, J is an acylating noiety and Rlerr] is a T
het er ocyclic moi ety selected fromgroupsy@. b, c, d, 1, n and o defined
Claiml, to provide the desired conpound of forrrula I V\/nereln R[errl
is a heterocyclic noiety sel ected from groups a, .Hp I nsggg‘ a
defined C aim 1; or c) reacting a corrpound|‘ of ?q;,m;l __Jl

[ err ] wherein Wis oxygen or NH, and X and|l7 are._as eL_ned :
Caim1l, w th a conpound of for

-103- with twﬁwmwompwé ok formulaRAHpwhersin B Hs a hetssoryclic moiety

acyl ating noi et ysewatédahﬁﬁrf}oupsaab,ftea,ena@maldd“eﬁﬁeﬂelmp,l ected from groups
g, f and h defined daimlI,

to provide the desired compound of formula I wherein R1 is the a heterocyclic mojety
selected from groups a, b, ¢, d, 1, n and o defined Claim 1,

b) reacting a compound of formula

N=,
W /Z
Z N
H

wherein W, X and Z are each as defined Claim 1,

with an acylating agent of formula 9

wherein A and B are as defined Claim 1, J is an acylating moiety and Rl is a
) heterocyclic moiety selected from groups a, b, c, d, 1, n and o defined Claim 1;

to provide the desired compound of formula I wherein R1 is a heterocyclic moiety
selected from groups a, b, ¢, d, 1, n and o defined Claim 1;

c) reacting a compound of formula

This Sheet Has Been Rep
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wherein W is oxygen or NH, and X and Z are as defined Claim 1,

Iy My



to provide a conpound of fornmula | wherein Wis oxygen or NH, A and B are
both carbon wpdob¥ssr] is a heterocyclic noiety sel ected frommgrioupsng4ssf
and h defined Claim1; or d) reacting a conpound of fornula 40 -
N(al kyl) 2 _ (40) wherein W A B,

X, Z and R2 are each as defined Caim1, wtR3hydroxylanmne or an
appropriate substituted hydrazine of formula Rlerr]-NHNH err '

Rlerr] is as defined Caiml, to provide the desiredicq] on_gk_-pmsaaﬁw
| wherein W A B, X Y and Z are each as defined J ai mi‘-a“n ;;BLHIC_%EE__,,}
het erocyclic noiety selected fromgroups f, g and j def} ' =0or_e)
reacting a conpound of formula 48 [ err ]

with a compound of formula

[
v/

7B
Y/R/Jxl

wherein A and B are both carbon, J is an acylating moiety and R1 is a heterocyclic
moiety selected from groups g, f and h defined Claim 1,

to provide a compound of formula I wherein W is oxygen or NH, A and B are both
carbon and Rl is a heterocyclic moiety selected from groups g, f and h defined Claim
1

d) reacting a compound of formula 40

N=
w —"Z
Z
O;\fs
~ |
W A O
S N(alkyl)2

R2
(40)
wherein W, A, B, X, Z and R? are each as defined Claim 1,

- with hydroxylamine or an appropriate substituted hydrazine of formula R4-NHNH2
wherein R4 is as defined Claim 1,

to provide the desired compound of formula I wherein W, A, B, X, Y and Z are each

as defined Claim 1 andRlisa heterocyclic moiety selected from groups f, g and j
defined Claim 1;

cet Has Been Replaced
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wherein Wis oxygen or N\H A B, X, Y and Z are each as defined Caim1l,
w t h hydr oxy. oRe an appropriate substituted hydrazine of formila
Rl err]- NHNH[erri V\fﬂlerel N RA is as defined aiml to provi dep?ws%ﬁ"?
conpound of forrmula I wherein Wis oxygen or NH, A B, X, Y and Z are each
as defined aiml and R1 is a heterocyclic s1o4ety seI ected from groups e,
i and k defined Claim1l; or f) reacting a COWpOl:!ﬂEL:@f::'&:GT-TFEH' a—
wherein Wis oxygen or NH and X and Z and are eaghtas dé¢fi’ neebGI'—Ef\‘rBrl

err] IS

with a conpound of fornula wherein J is an acyl at Pﬁg~ﬁel~8t

a heterocyclic noiety selected fromgroups e and '+=g&frned Caim 1 and R4
is other than hydrogen, to prqyl de a conmpound of formula I
wherein Wis oxygen or NH, Rferr] is Fic noi ety selected from
groups e and i defined Claim!] anob@\ﬁ ot t han hydr ogen; or g)
converting a conpound of formula I is oxygen or NH A B, X Y, Z

and R2 are each as defined Caiml1, Rerr]] is an heterocyclic noiety
sel ected from groups e and i defined aiml and Rlerr] is an optionally
substituted aral kyl group 0" N~ s

Y——

A A/“\fo
Ny Nialkyl)z

(48) R2
wherein W is oxygen or NH', A, B, X, Y and Z are each as defined Claim 1,

with hydroxylamine or an appropriate substituted hydrazine of formula R4-NHN H2
wherein R# is as defined Claim 1

to provide the desired compound of formula I wherein W is oxygen or NH, A, B, X
Y and Z are each as defined Claim 1 and Rl is a heterocyclic moiety selected from
groups e, i and k defined Claim 1;

£) reacting a compound of formula
N=y
W, -2
N
H

wherein W is oxygen or NH and X and Z and are each as defined Claim 1,

with a compound of formula

This Sheet Has Been Replaced
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A”"R!
wherein J is an acylating moiety, Rl is a heterocyclic moiety selected from groups e
and i defined Claim 1 and R4 is other than hydrogen,
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to the correspondi ng conpound of formula | wherein Wis oxygen or NH, A B,
X Y, Z WO 99206403and R are each as defined Caiml, R is an HEweswsapesds c .

noi ety sel ected fromgroups e - and i defined Claim1l and Rlerr] is -
hydr ogen; or h) converting a conpound formula 54 | err ]
wherein W A, B, X Y and Z are each as def rh&r @ ai-m-1— ki ed
conpound of formula | wherein W A B, X Y and Z aiereachas dafipred h
Claiml and Rl is heterocyclic noiety mdefined Caiim1l;, pspraCED) ‘!

al kyl'ati ng or acylating a conmpound of fornula I wherein W¥rs=NR-erf{,
Rlerr] is hydrogen, X, Y and Z are each as defined Claim1l1l, A and B are
both C and R er rih prdvide bebmposydot formuiadtwhareinew! s dxysanooNHYRS i€ a Hetergeydiic

i, j, and k defined Caim t O provi t correspandi ng C nd of
fornmula | wher ei™RO%W Sf?‘?ﬁﬁféil%?ﬁ %uﬁsseom%ﬂe‘% me? g:éﬁmh &Pg&e e ogﬂe(g?ﬁ%o#ycg‘)gen’
- 106- ]) converting a conpound of formula 63
g converting a compound of formula I wherein W is oxygenor NH, A, B, X, Y,
Z and R? are each as defined Claim 1, R' is an heterocyclic moiety selected from

groups e and i defined Claim 1 and R*is an optionally substituted aralkyl group

to the corresponding compound of formula I wherein W is oxygen or NH, A, B, X, Y,
Z and R? are each as defined Claim 1, R is an heterocyclic moiety selected from
groups e and i defined Claim 1 and R* is hydrogen;

h) converting a compound of formula 54

x-—E:( :§_//
P
N
OJ\WB
= i
/'\CN

\
Y

'\\A
(54)

wherein W, A, B, X, Y and Z are each as defined Claim 1

to the desired compound of formula I wherein W, A, B, X, Y and Z are each as
defined Claim 1 and R is heterocyclic moiety m defined Claim 1;

i) alkylating or acylating a compound of formula I wherein W is NRS, R6 is
hydrogen, X, Y and Z are each as defined Claim 1, A and B are both C and Rlis
heterocyclic moiety selected from groups e, f, g, h, 1, j, and k defined Claim 1,

to provide the corresponding compound of formula I wherein W is NRS and R6 is
other than hydrogen.

This Sheet Has Been Replaced
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[ err ] wherein A, B, X and Z are each as defined

Caiml and R6 i her than hydrogen, to the correspondi d
of formula |W\ﬂ~?é’?°8? A, B, X and Z are each as defined d aiP%qffsg%%p _
NR[err], Rlerr] is other than hydrogen and R err] is heterocyclic noiety m
defi ned Claim1; or k) convertiumpgsa conmpound of fornmula 64
[err] _NH2

(64) wherein A, B, X and Z are each as defined qurafﬂdﬂﬁﬂi\;

ot her than hydrogen to the corresponding corrpoun#i 6f8ﬁ>_c")f_r'~ﬁﬂlf-a’qt1 SEEN |
wherein A, B, X and Z are each as defined Caimi,/lWis NS RIS

other than hydrogen and Rlerr] is a heterocyclic noiety selected—===fra
groups e, i and k defined daima1, RE

N N=_ 7
X _ 5\_/
N
Oék/\s

Yo

A~ TCN
(63)

wherein A, B, X and Z are each as defined Claim 1 and RS is other than hydrogen,

to the corresponding compound of formula I wherein A, B, X and Z are each as
defined Claim 1, W is NRS, R is other than hydrogen and R! is heterocyclic moiety
m defined Claim 1;

k) converting a compound of formula 64

0P\ g
Y— L o
A

NHo

; wherein A, B, X and Z are each as defined Claim 1 and RS is other than hydrogen

to the corresponding compound of formula I wherein A, B, X and Z are each as
defined Claim 1, W is NRS, R6 is other than hydrogen and Rl is a heterocyclic
moiety selected from groups e, i and k defined Claim 1;

This Sheet Has Been Replaced

[T

D reacting a compound of formula 1

A

S *




or 1) reacting a conpound of fornmula 1 [err] wherein W X and Z
are as defin aiml, wth a conpound of formula

[err] V\hergﬁbnéggmgg and Y are as defined in daiml, Jis an aPCCﬁI%S%S/r%S487
group and Rlerr]is an al kyl group, to provide a conpound of formula |
wherein W A, B, X and Z are each as defined-0& m 1 |
al kanoyl group; or n reacting a conpound of formulla THISS QHE",
wherein W A, B, X and Z are each as defined Claim1il.w R
formul a 53 [err]

N=
W -2
N j\_/
=
N
H

1)
wherein W, X and Z are as defined in Claim 1,

with a compound of formula

J\/\B
o

R10

wherein A, B and Y are as defined in Claim 1, J is an acylating group and R10 is an
alkyl group,

to provide a compound of formula I wherein W, A, B, X and Z are each as defined
Claim 1 and R1 is a an alkanoyl group;

m) reacting a compound of formula

Y——(-J\

A~ Hal

wherein W, A, B, X and Z are each as defined Claim 1

with a compound of formula 53 This Sheet Has Been Replaced
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(53) wherein R[err] Is as defined CCaiml to provide a conpound of

formula | A, B, X and Z are each as defined Caim|l ﬁm
Cerr]CGR an?g)li}{ferr] is as defined daiml; or n) converti ng agistl)ls"%"und'
of formula I which is a free base to the correspondi ng phar maceutlcally
acceptable salt. -108-

{
l[' THIS SHEET HAS BEEN *
REPLAGED ]

HC=c—~R?®
(53)

wherein R’ is as defined Claim 1

to provide a compound of formula I wherein W, A, B, X and Z are each as defined
Claim 1, R1is ——C=C—R’ and R’ is as defined Claim 1

or n) converting a compound of formula I which is a free base to the corresponding
pharmaceutically acceptable salt.
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