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The prese%dgg)ﬁﬁ},gi on concerns novel compounds havi ng vasopr ec¥/Uusosiggags st 5
activity, as we as net hods of treatnent and pharnmaceutical conpositions- .-

utilizing the sane. Background of the
I nvention 10 Vasopressin (anti diuret I ¢ hornone, ADH), a nine
am no acid peptide hornone and neurottansmitter, is synthesized in the

hypot hal anus of the brain and is transported t hrough the
supr aopti cohypophyseal tract to the posterior pituitary where it is stored.
Upon sensing an increase of plasma osnolality by brain osnoreceptors or a

decrease of bl ood volune or bIood pressur e detected by the
bar oreceptors and vol une y ; AR BDD A ONISdIS-ased into the
bl ood circulation and it activates vasopre55|n V[err] receptors on

bl-ood vessels to cause vasoconstriction to ral se bl%eg pressure and
vasopressin V2 reddistRIesend inviepton ppeeshss noYel (qempounds DayIRe Vasonressi, pganyst

wat er, ang tc&cﬁw& as \ﬂeﬁsa%ﬁlhetﬂﬁdls' 8Erédteeht SldyplesmadentiCal Rafpositiondutilixihgvihe une
(Oervonl P. and P. Diuretic Agents, In Kirk-Q hnmer:

Encycl opedi asﬁ\mChem cal Technol ogy, 4th Ed., 20 W/ley, Volune 8,
398-432, 1993.). The existence of vasopressi nin the pituitary was

known as early as 1895 (diver #E; ﬁ C @ r%, E ysiol. (London) 18:
277- 279, 1895). The deter r&ﬂnﬁﬂ ?{,E nvin 1'3“ and the conpl ete

synt hesi s of vasopressin wer e acconpli shed by du\f I gneaud and

co-workenpg in 195%%?}@9,%@3%@%2@: @T%S'ne ADH), a nihe: anﬁﬂ&laéﬁtéﬁydy'ﬁﬁrﬁloné-

Am Chem Soc. opr n Verr
receptors ar ANFAGRINIBBSIRINED i lzﬁﬁé% W&Wﬂ%quétl“’%mn andp‘ét

Activation Ofthl‘bﬁgﬁﬁi'ieeﬁﬁirébp‘tﬁ:éhiﬂo ?S‘&.Dhﬁét&octﬁélﬁéﬁem%mﬁ@fy oere it tifistosethot h
muscl e of the_bl ood .vessel's s igjfgggaf[:;l{essure The agtclrorlsog
the | SpneusiRE 95 eBeas oL plasp Sl BY brehy GRtreckrt S F Ehie ofL
adenyl ate cycHlmEvéiﬁme aybehpresshre deteated dry the bamxreeqmdn’s ndrvdhene receptors,
CAVP. Thgs aCt\}a¥€§ E&“t % rLLE eaaﬁapﬁféswad circulatlég 4RI RPA@HVELD Y aGFORIE SE], N

or vasopressin- pept | nonpept i de) conpounds i ncreases wat er
per meabi | i t y re¢eptdre ©ol bl@od. vngsds;dosca@se tvasocoagtietion & daise bleads pressure and
reabsor pt i on vabopressirr Y rqcepnors of thef nepheoms of ther kidigyctogetdin mainlyt watsr, tahd to a

f t d
ormation an lesser degree electrolytes, to expand the blood volume (Cervoni P. and Chan P. S.,

Diuretic Agents, In Kirk-Othmer: Encyclopedia of Chemical Technology, 4th Ed.,

20 Wiley, Volume 8, 398-432, 1993.). The existence of vasopressin in the pituitary was
known as early as 1895 (Oliver, H. and Schaefer, J. Physiol. (London) 18: 277-279,
1895). The determination of the structure and the complete synthesis of vasopressin
were accomplished by duVigneaud and co-workers in 1954 (duVigneaud, V., Gish, D
T., and Katsoyannis, J. Am. Chem. Soc. 76: 4751-4752, 1954.).

25
Vasopressin V;, receptors are mediated through the phosphatidylinositol

pathway. Activation of vasopressin Vj, receptors causes contraction of the smooth

muscle of the blood vessels so as to raise blood pressure. The actions of the
vasopressin V, receptors are mediated through activation of the adenylate cyclase

30 system and elevation of intracellular levels of cAMP. The activation of the vasopressin
V, receptors by vasopressin or vasopressin-like (peptide or nonpeptide) 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



-2- excretion of a concentrated urine, with a decrease of urine
vol ume and an i ncrease of urinary osnolality.

Vasopressi WQPHUY40%H vital role in the conservation of water RET/USIS15495
concentrating the 5 urine at the site of the collecting ducts. of the - -

ki dney. The collecting ducts of the kidney are relatively inperneabl e
to water wi thout the presence of vasopressin at the receptors and
therefore, the hypotonic fluid forned after-3tltering through the

gl omerul i, passing t he proxi mal convol uted tubul es, the | oops of

Henl e, and the distal convol ut ed tubul es, wll be excret ed as dilute
uri ne. However, during_deh atl . vol u pl eti on or bl ood, | oss,
vasopr essin i s SFEEEAS aFP HF‘&FnW P S5O EHP‘F@OWH?@&%%FWW of
receptors in tbfinagldsamldlitg ducts of the kidney rendering the ducts very
permeable to wat er, and hence water is reabsorbed and a concentrated
urine is excreted. In patients and animals with central or neurogenic

di abet es i nsi pi dus, Wasepressim plays 8 visél mksinmhes:shservauon ofiw’aten’dw bmrmbmdtmg the
defective d | 5
defect vo 20 LGS 518 S HGY HIASHEBYAS Pl NS0ty i bERLAARRLES N Rifhe
concentrate  arerelafjellimpermeahleio mater p\rl@@ut:fée @sesmcgrpfa@sqmessxmts&m lreceptarsie

vol ume of thei o@(ﬁﬂé‘
t he action of \%@gﬁ&ﬁf%lﬁeah ﬂﬁfd%fﬁxédé‘f?&ﬂl&ﬁ)ﬂ om%ﬁe{m"g@aso reéﬁf

ressi n
and desnopr essH,Pr cpRy u‘ﬁ@ Sh @Pﬁd‘l’?ﬁ Q§fHet“FFe %‘gtqﬁ distal convoltited tubules,
vasopr essin, awgll beieRgretedes dilutdatihentiowiid:, @anhs adehytiratied, %lurﬁ§ idBbletisn or

vasopr essi ib Vzbl%(ad 10959%8{3;%&{1 s ?‘élg%gﬁsffgr{g A %%rgﬂ%haﬁgf% at neﬂﬁev?sﬁgpc(i T al

enuresis, nocturia, ar 11ty
of the recipi er:tceptorst mnthe calledting datts yofuthe rkadneynrendering tmhhrcesveeryq:mmeﬂﬂé ;)

vasopr essi n, %ggﬁhda}fé%x#:é/ @Jtafeg B gabé%rﬁe&/ bt Q]COE&QIE'P{Eg élfme 5 giéréted In patients

vasoconstrlctlng S0 as ress
vasopressi n V[ a4 Flﬂ'@béﬁﬂbﬁem arfenvrogenig qhabetes mSlp@ﬂbl;nﬂ@rSé[othelef vasfpgessin

Vasopressi n angh thaungs abfec&&oai@ﬁémrfsﬂeem prédicenoVor +er§lr1ﬂue vasopresSi, but
W I | ebrand,§ act,or so thsyxhare usef treatnent o

di sor der s, sucHieHevasopressinpeeepiars ip A ° 8‘3%)@(?5‘? paEngl. %ﬂ‘*éﬁ%ﬁ’%g cRnCenEate
agoni sts al so ttel whe théys mag-prodece as lughpaisassmtimethg aeink Wath@the (df-tﬁéi} heattlﬁy

he bl ood | 2 d ol 30 . bl ood
Such ae i n pat PR thd e afren) Shtbhye of 2B Sh Perssin dpd Sepite V2
di sorders (Jackganists.EVasopressins apd alesinopressinomthich éyanpeptidé fasalpgnef theenatenahl
t
o Vo, oaplatin, g bR n pafit, Bl N LSIAHPRES, Y bRun Y 0
G | man, ABQDiStGaF (also weefalyEnrythe ﬁpeaunqrs of3 azoctmg@b enPEesisa PORIUT, UTINGRY,

Hematol ., 69; incontineié: & K¥ig Bfbvide the ability of the recipient to temporarily delay urination,

PCT/ US98/ 15495whenev<:r desirable.

Vasopressin, through activation of its Via receptors, exerts vasoconstricting

25 effects so as to raise the blood pressure. A vasopressin Vla receptor antagonist will
counteract this effect. Vasopressin and vasopressin agonists release factor VIO and

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

30 blood clots such as in patients with myocardial infarction and other thromboembolic
disorders (Jackson, E. K., Vasopressin and other agents affecting the renal
conservation of water. In: Goodman’s and Gilman’s The Pharmacological Basis of
Therapeutics, 9th ed., Eds. Hardman, Limbird, Molinoff, Ruddon and Gilman,
McGraw-Hill, New York, pp. 715-731, 1996, Lethagen, S., Ann. Hematol., 69;

L) ALY



- 3- 173-180 (1994), Cash, J. D. et al., Brit. J. Haematol. 27;

363-364, 1974., David, J- L., Regul atory Peptides 45; 93,
and Bur ggr ¥@9%/0840% ot a1 ., din. Sci. 86; 497- 503 (199%3]:%"%33%5‘6?
The following prior art references describe peptide vasopressin ==
ant agoni st s: M Manning et al., J. Med. Chem, 35, 382(1992); M
Manning et al., J. Med. Chem, 35, 3895(1992); H Gavras and B.

Lanmek, U. S. Patent 5,070,187 (1991); Manni ng and WH. Sawyer,

U S. Patent 5,055,448(1991) F.E. Ali, U S. Patent 4,766,108(1988);

R R Ruffolo et al., Drug News and Perspective, 4(4), 10 217, (May 1991).
P.D. Wlliams q533k, e r | pglent £17; 463.364! 2974}, David, J-
B o ol o

ant agoni sts [J. ) Ich_al'so exhi bit k )
vasopressin L., RegulatgniPentides; 145y 311-3ilh. by and ﬁ?rgﬁré?ﬁp-’a"r‘i&l)\,\/@m- 86;
receptors. Pepibfssogaiomessi n ant agoni sts suffer froma |lack of oral
activity and nmany of these peptides are not selective ant agoni sts
since they also exhibit partial agonist activity. 15

Non- pept i desvasopr esfhenfolloivago prist arthreferences edestribeb peptidei vasbpressin aitdgoiniphs
et al. d I be. tricyclic,di.azepi ne espl 0%Y£i0CkN
ant agoni sts i n‘i&gﬁanmng g 164-‘7#3( %uﬁmmt %r@a&ggénéog f’a%'eMedé
derivatives as Gheanpr3sss3895(1992); htGayanas sasd aB elamekosEd.iBatgm O@Ql 8874
(March 26, 199¢)9q CORf@Vafhing! andlivg o O8RvAR, URENPAREE 9 O/ 44d (8998 FVRL AYES
as vasopressinand’bxyt'ocl n antagoni sts, ‘and as vasopressin agonlsﬁs
in WO 9534540- Al.SAPatehigh{6630861988) R R. Ruffalpies b Duglews.apd Begspective, 4(4),
derivativeggas MasaRafIson. ANDAGNiaisSet dl., Have répbie@0R foléh HexafRptid 8 tocin

and Venkat esan,” et. al.._ disclo tr | benzaze e, derivatives a
vasopr essin an&nta?gomsmc{)lyi@- @Q@-aé&ni@bgeﬁ%ﬁhﬁ§”§{° Zaésﬁl?’g”?wa%@’és\é@%éﬁlg

25 aAmgomist dctivigyl irliindiag tel¥4 randréz s¢oeplors. d Beptiderkasopessan gnigEoRists

e vasopr essiSHtan R A ek of 6 38RARS ndaminy 92, Blesd BePideS et SoRve)
vari abl e bi oavantagbnisistsince freyi aldorexhitdtppartial agenist activity.s poorly tol erated and

an oral forgulation for nocturnal enuresis requires a 10-20 fold 30

greater dose than by intranasal adm nistration. ) Tge )
conpounds of this i riNe#peRtidearasopressimapagenists have rawilygbrsy disclpsed. Albright et

bi oavai | abi |ty FheYiba RicFEIRC ifaképiNeds AP ViEspresiR AW0WxFiotin Mchgbaies io US
Vlerr] agonist 5,516,774 (May 14, 1996); tetrahydrobenzodiazepine derivatives' as vasopressin
antagonists are disclosed in JP 08081460-A (March 26, 1996); Ogawa, et al. disclose
20  benzoheterocyclic derivatives as vasopressin and oxytocin antagonists, and as
vasopressin agonists in WO 9534540-A; Albright, et al. disclose tricyclic benzazepine
derivatives as vasopressin antagonists in US 5,512,563 (April 30, 1996); and
Venkatesan, et al. disclose tricyclic benzazepine derivatives as vasopressin and
oxytocin antagonists in US 5,521,173 (May 28, 1996).
25 '
As mentioned above, desmopressin (1-desamino-8-D-arginine vasopressin)
(Huguenin, Boissonnas, Helv. Chim. Acta, 49, 695 (1966)) is a vasopressin agonist.
The compound is a synthetic peptide with variable bioavailability. An intranasal route
is poorly tolerated and an oral formulation for nocturnal enuresis requires a 10-20 fold
30 greater dose than by intranasal administration.

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



effects so they do not raise blood pressure. In contrast, the prior art

conpounds of Qgawa, H et al. WD 9534540-A are vasopressin / oxytocin
ant agoni st sWO 9906409 SUMVARY OF THE | NVENTION 5 ThiRET/USH8A495Nn

rel ates to new conmpounds sel ected fromthose of the general formula _ .
(1): [err] ) 10 A, B, E, Gare, independently, CH or
nitrogen; Dis, independently, C-Wor nitrogen; R err]
is al kanoyl of 2 to 7 carbon atons, a group-4el ected from CN, COCH,

CONH err], [err] 15 or a noiety selected fromthe group:

-5- [err]

effects so they do not raise blood pressure. In contrast, the prior art compounds of
Ogawa, H. et al. WO 9534540-A are vasopressin / oxytocin antagonists.

SUMMARY OF THE INVENTION

5
This invention relates to new compounds selected from those of the general
formula (I):
D
. /g
Z N
— | o
AN
N
O
B
/( @
N\
Y/ A N
wherein:
10 A, B, E, G are, independently, CH or nitrogen;

D is, independently, C-W or nitrogen;

R'is alkanoyl of 2 to 7 carbon atoms, a group selected from CN, COOH,
CONH,,

—=H —==—R,

?

?

15 or amoiety selected from the group:



Rlerr], Rerr] and R err] are, independently, hydrogen, straight chai n
alkyl of 1 to 6 carbon atons, branched chain al kyl of 3 to car bo
atoms, cycMAPIMOHf 3 to 7 car bon 5 atoms, or perfl uoroalWI’U%?“i”?o 6
car bons; : R err] is hydrogen, - straight chain alkyl-of 1 to &.:
carbon atons, branched chain al kyl of 3 to 7 carbon atons, cycl oal kyI
of 3 to 7 carbon atons, al koxyal kyl of 2 to 7 carbon atons, or an acyl
substituent selected from the group consi StT§|g of al kanoyl of 2 10 to 7
carbon atons, al kenoyl of 3 to 7 carbon atons, cycloal kanoyl of 3 to 7

car bon atons, aroyl, or aryl al kanoyl; : X and Y are,

I ndependently, hydrogen, straight chain alkyl of 1 to 6 carbon at ons,
branched chain al kylfof 3 to 7 carbon atons, cycloal kyl of 3 to 7 car bon

atons, 15 perfl uo aI kyI of 1(9\6 car bons aI KQXx yaI kyl of 7 carbon
atons, hal ogen ™ -6-
) R?

Fi2 R
(i)
\:? Q , wf_z,\\;i_?/f
i ® @ " ® i @
\/\/:// . . (Y,

(m) (n) (o)

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
5  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, or an acyl substituent selected from the group consisting of alkanoyl of 2

10 to 7 carbon atoms, alkenoyl of 3 to 7 carbon atoms, cycloalkanoyl of 3 to 7 carbon
atoms, aroyl, or arylalkanoyl;

X and Y are, independently, hydrogen, straight chain alkyl of 1 to 6 carbon
atoms, branched chain alky! of 3 to 7 carbon atoms, cycloalky! of 3 to 7 carbon atoms,
‘15 perfluoroalkyl of 1 to 6 carbons, alkoxyalkyl of 2 to 7 carbon atoms, halogen



(i ncluding chlorine, bromne, fluorine, and iodine), alkoxy of 1 to 6

car bons, hydroxy, CF[err], or perfluoroal kyl of 2 to 6 carbons;

Wi s hydr ogems/oestdogen (preferably chloro, brono or iodo), aPRV{US98/15495

al koxyal kyl .~ 5 of 2 to 7 carbons, hydroxyal kyl of 1 to 6 carbons, or . .
CHerr]NRerr]Rerr]; Rlerr] and Rl err] are, independently,
hydr ogen, straight chain alkyl of 1 to 6 carbon atons, branched chain
alkyl of 3 to 7 carbon atons; or, taken togdither with the nitrogen

atomof CHerr]NR err]Rerr], Rerr] and Rerr] forma five or six nenbered
ring optionally containing 10 one or nore additional heteroatons such as,
but not limted to, those of the group; [err] .. err]
is a straight €&ngiuding qhjerings bromgipe dluosingoandsioding), ptkoxy of 1 to 6 carbony, hydjoxys

- independently h}!ﬁ!dﬁ@p&ﬂuﬁrb&]l(ﬁldiﬁdﬁiﬂ&drb@ﬁs;a strai ght chain alkyl of 1 to 6
carbon atons; or a pharmaceutically acceptable salt, ester or

prodrug formthereof. 20 E and G are preferably CH Dis
preferably N or C Wwiishydrogedy, haloggsi (preferably chloro,airsb, or iodo), alkyl, alkoxyalkyl

CH N I g7, Wi s hyd ,
rregﬁ;/lr] R[egr]gzﬂ?gé#]cﬁlﬁ%oﬁg’md?%%j?@%%%&g& errj; RI[er%/ ;(r)]gen

Rl err] are preferably each independently, hydrogen, straight chain alkyl

of 1 to 6 carbon at g5, a ar. )

perfluoroal kyl of 1'to g%m kd?%&no&r%étﬁ’n%&erg%%éfs gfggtgﬁ/ ﬂy%‘%lg%fnl gr) 6a.carbon
strai ght chai natgmesybragehed ghaincalkylraf ok easleon atoms; orpigken iogether wish yhengitrogeren
or methyl. atom of CH,NR®R’, R® and R” form a five or six membered ring optionally confdiming

10 one or more additional heteroatoms such as, but not limited to, those of the group:

_ _ N N 2 WP
"O, O NS, TN,

N Ny WS Y
oL, 8 . N

Rlisa straight chain alkyl of 1 to 6 carbon atoms
15

R’is independently hydrogen, trimethylsilyl or a straight chain alkyl of 1 to 6
carbon atoms;

or a pharmaceutically acceptable salt, ester or prodrug form thereof.
20
E and G are preferably CH; D is preferably N or C-W wherein W is hydrogen,
alkyl, CHZNRﬁR7 or a halogen, more preferably wherein W is hydrogen, methyl,
CH;NMe? or bromo.

25 R R? and R® are preferably each independently, hydrogen, straight chain alkyl
of 1 to 6 carbon atoms, cycloalkyl of 3 to 7 carbon atoms or perfluoroalkyl of 1 to 6
carbons, more preferably hydrogen or a straight chain alkyl of 1 to 6 carbon atoms,
most preferably hydrogen or methyl. '



Rlerr] is preferably hydrogen, straight chain alkyl of 1 to 6 carbon atons

or an acyl substituent, nore preferably hydrogen, neth§l, etﬁxl,

n- propyl, wWchesoskgo net hoxynet hyl, acetyl, cycl opropyl cAFEGRPF/15495

n- propyl car bonyl, 2-thienyl carbonyl, 2- . met hyl , - =
5-f | uor ophenyl car bonyl, 2-net hyl phenyl carbonyl, 2-chloro-4- 5

fl uor ophenyl car bonyl, 2, 4-difl uorophenyl carbonyl or

2, 4-di fl uorobenzyl car bonyl . - and Y are preferably each
i.ndependent |y hydrogen, perfluoroalkyl of 1 to 6 car bons, hal ogen,

al koxy of 1 to 6 carbons or hydroxy, nore preferably hydrogen,
trifluoronethyl, chlorine, bromne, fluorine, nmethoxy or hydroxy. Mbst
preferably at 10 | &ids prefierably hydeopen,stiaight ghaingikyl of 1 to 6 carbon atoms dzjapracy1

el ude. o " ocREpEHE it ieplBtp Bfdrogen, methyl, Pl Bcpiofyl ek, of KL er)
moi ety a wher eimetRpmethylRicstyl] cystapredearbonyilen-prepilcarheaib Adbisnyicarbparb gen

or a t &y ' _ |y where the
alkyl is et hy@emyb 5 BhdRiphEAREAbBIAY S riihyiphéhyfoarbBiiyt, MEMORLAD Y

- ol et erei.n two_of err], err]
and Rlerr] are ﬂwmnbgeﬂcarhanylh%,%mﬂperw\éerz@carbonyl or 2:4"3,‘&%’ FR@JICQS&@H o7

carbon atons or perfluoroalkyl of 1 to 6 carbons, nore

preferably where the third is cyclopropyl ,or trifluoronethyl.

- moiety b, c, d orexaﬂﬂ arePresTably Frl ipdensn ‘Fm& %X&%%P%’MF?FJSXWH&%
to 6, carbonspliztogene hlkoap|of Wie Gecdrbensabik iy driosy matolny Ipref@ably hydrogen,
- noiety f whergLn R2 1.s.h e Lo o ' [N
al kyl tthor e, s B Bl e SR RBERY. MR pEal]

from t he gidOup leashenesefiXgnd Y is hydrogen.  of al kanoyl of 2 to 7 carbon atons,
al kenoyl of 3 to 7 carbon atons, cycl oal kanoyl of 3 to 7
carbon atons, aroyl, or arylalkanoyl; nore preferably 30 wher ei n
Rlerr] is hydrogen, RreandR’ arepraferably bothhmethyly_ putyl | met hoxynet hyl or
acetyl, cycloproyl carbonyl, n-propylcarbonyl, 2-thienylcarbonyl, 2-nethyl,

5- fl uor ophenyl car et hyl nyl carbonyl,, 2-chl oro-4-

f 1 uor opheny! carfiisyed valugs é%ﬁl Wgﬁg%h%écﬁlﬂgoﬁm(?}/ oBe ﬂPt%e)fOﬂOWlng-

di f |l uor obensyl car bonyl ; -8

i - moiety a wherein R2, R3 and R are each independently hydrogen or a
straight chain alkyl of 1 to 6, more preferably where the alkyl is methyl;

- moiety a wherein two of R2,R3 and R3 are hydrogen and the third is
20 cycloalkyl of 3 to 7 carbon atoms or perfluoroalkyl of 1 to 6 carbons, more
preferably where the third is cyclopropyl or trifluoromethyl;

- moiety b, ¢, d or i wherein R2 is hydrogen or a straight chain alkyl of 1 to 6,
more preferably where the alkyl is methyl;
25
- moiety f wherein R2 is hydrogen and/or R*is hydrogen, straight chain alkyl
of 1 to 6 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,
cycloalkanoy!l of 3 to 7 carbon atoms, aroyl, or arylalkanoyl; more preferably
30 wherein R* is hydrogen, methyl, ethyl, n-propyl, n-butyl, methoxymethyl or
acetyl, cycloproylcarbonyl, n-propylcarbonyl, 2-thienylcarbonyl, 2-methyl, 5-
fluorophenylcarbonyl, 2-methylphenylcarbonyl, 2-chloro-4-
fluorophenylcarbonyl, 2,4-difluorophenylcarbonyl or 2,4-
difluorobenzylcarbonyl;



- moiety f or g wherein R4 is hydrogen and/or Rlerr] is straight chain

alkyl of 1 to 6, nore preferably wherein the al kyl is nethyl

5 wooyedago K or h wherein R2 is nethyl; PCTIUSDE13495N
wherein R2 is hydrogen Anmong the nore preferred conpounds of_ _
this invention are those of the 10 formula: f[err] ' e
wherein: 15 A and B are, independently, CH or nitrogen;

Dis CGWor nitrogen; Rlerr] is a8 kanoyl of 2 to 7 carbon atons
or a group selected from :
-9- [err]

- mojety f or g wherein R4 is hydrogen and/or R?is straight chain alkyl of 1 to
6, more preferably wherein the alkyl is methyl

5 - moiety k or h wherein R2 is methyl;
- moiety m wherein R2 is hydrogen

Among the more preferred compounds of this invention are those of the

10 formula:
D
VRS
= N
x—— | =
AN
N
o l g
/~ /l\
v A R4
wherein:
15 A and B are, independently, CH or nitrogen;

D is C-W or nitrogen; :
R'is alkanoyl of 2 to 7 carbon atoms or a group selected from



Rlerr] , Rerr] and Rlerr] are, independently, hydrogen, straight chain

alkyl of 1 to 6 carbon atons, branched chain al kyl of ? s% l%?&%jon
atoms, cycW@MH§#%f 3 to 7 carbon 5 atoms, or perfluoroa ﬁ?ﬁ' id
carbons . Rerr], X, Y, W Rerr], Rerr] and Rerr} are as =z=.x
defined above; or a phar maceutical |y acceptable salt thereof.

When used herein the termalkyl as a noiety or part of a noiety, e.qg.

al koxy, 10 includes straight and br anched -&mai n al kyl groups e.g. nethyl,
ethyl, propyl, i-propy, n-butyl, s-butyl, i-butyl, t-butyl, pentyl,
hexyl and heptyl groups. When used herein the term cycl oal kyl

I ncl udes saturated and unsaturated cyclic groups, e.g. cyclopropyl,

cycl obutyl, cycl opeftyl, cyclohexyl cycl oheptyl, cycl propenyl,

cycl obut enes, ycI opent enes ycI ohexenes andRé;ycI ohept es.p?
Sat ur at ed cycl oat pre"f‘e For unds
defi ned above and\refefred to h re| n unI ess h W se not ed, aroyl

groups include, fo npl e, ben napht hdyl— ich can bevsulstituted

i ndependently with one Bt nore substitients fromt group of hy gen,

hal ogen, cyano(,a)strai ght cha®h al kyl of ot carbon at®ns, branched
chain alkyl of 3 to 7 20 carbon atons, al koxy of 1 to 6 carbons, CFerr],

or phenyl (which is | t sel f opt ionally subﬁt [ tuFEzed) Het ex oar oy|
groups herein r di cal y bonae(?o\ a
carbon atom of a |ve nbered et e'(gcycl I Cc r\ ng avi ng.one ;/@0

|l e

het er oat ons ted fro ogen oxygen-Nsquur fo

2-thi enoyl. The bréterocycl ic ring

-10- of thf: het er oar oyl ‘g}roups may aI ? i ncl ude, but( re not
limted to, groups % whi ch the het eroaryl portion is a‘'Furan,

pyrrole, 2H pyrrole, imdazole, pyrazole, isothiazole,

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
5 atoms, or perfluoroalkyl of 1 to 6 carbons;
R* X, Y, W, R®, R’ and R® are as defined above;
ora phannaéeutically acceptable salt thereof.

When used herein the term alkyl as a moiety or part of a moiety, e.g. alkoxy,
10  includes straight and branched chain alkyl groups e.g. methyl, ethyl, propyl, i-propy,
n-butyl, s-butyl, i-butyl, t-butyl, pentyl, hexyl and heptyl groups. When used herein
the term cycloalkyl includes saturated and unsaturated cyclic groups, e.g. cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclpropenyl, cyclobutenes,
cyclopentenes, cyclohexenes and cycloheptenes. Saturated cycloalkyls are preferred.
15
For the compounds defined above and referred to herein, unless otherwise
noted, aroyl groups include, for example, benzoyl, naphthoyl 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
20  carbon atoms, alkoxy of 1 to 6 carbons, CF;, or phenyl (which is itself optionally
substituted). Heteroaroyl groups herein refer to a carbonyl (radical ) directly bonded to
a carbon atom of a five membered heterocyclic ring having one or two heteroatoms
selected from nitrogen, oxygen, sulfur, for example 2-thienoyl. The heterocyclic ring



| soxazol e, thiophene, pyrazoline, imdazolidine or pyrazolidine group. The
het er oar yl groups herein can be substituted i ndependently with one or
nore substiwoepdesobromthe 5  group of hydrogen, hal ogen, BGRUSIsSHS4® ght
chain alkyl of 1 to 6 carbon atons, or . branched chain alkyl of 3 to_7
carbon atons. The aryI al kanoyl groups herein refer to a T
carbonyl group or radical directly bonded to an alkyl group of 1 to 6
carbon atons which is termnally substitutedigy an 10 aryl group, for
exanpl e, phenyl acetic acid. The aryl group can be substituted

I ndependently with one or nore substituents fromthe group of hydrogen,

hal ogen, cyano, straight chain alkyl of 1 to 6 carbon atons, branched
chai n al kyl of &thohé‘teroaroylgmmmmmpludbka@hotﬂimimetﬁtocgrdmns'n wifich ther

phenyl or substjduted) %Bﬁﬂﬁ,' s ) Bg?ole 2H- y@ar bgiﬂ?%éle???ra%ie,e%o%a%&@m

hal ogen, cyano, strai aln a

chain al kyl of lsomzoip émpmeapmo ing, m@pzqkdmp APYFazoH rgoumF?he heteroaryl
The hal ogens r eg@pp @Her&i% dﬁﬁ'b@'sﬂbdﬂﬁyte@ﬁldéﬁétﬁﬁﬁﬂ’jd J1&%Hef6ﬂkﬁbk%bsﬁtﬁé&§ ffoeh the
brom ne or iodine, l.ess oth ervm se speclf

under st ood By tsrsge hyarqEsnn halogen, ta“?’hﬁfmglﬁé:ha’é*f alkyl ook tef Fﬂg%@Fﬁ%ﬁ s

20  of fornul abrahghedwhain dfkydrof B.to Rlcaibohatdtherr], Rlerr], Rerr], Rerr],
Rlerr], X, or Y contain asymretric carbons, enconpass all possible

stereoi soners and m xtures thereof which possess the activity
di scussed bel ow. | n Phe arylalkanoyl igroupsclergia gsfes tanay carbonyd ggroup mreradicalndirectly

di aster eoners; ponded té'dn X‘ﬂ’t& grdtip bPf 1§ G‘iﬁ‘ﬂoﬁ a@é}ﬂ%%%?x ﬁ%ﬁﬁ?‘%ﬁﬁ@f 'dcﬁg 2l

pure R and S stereo I sonmer m Xt ures
st er eoi somei0s  a#fil rﬂﬁ@l%praﬁ@uﬂmlhyph@)’é%@%ﬁ!‘ﬂQSThe sayl sgri’lmer%f be \bstituted

pﬁfzefs zrtnhgyl gﬁgﬁ?ae?gmgg g)r{tgt?hg Spiﬂoi?%lkxaﬁsﬁﬂjéﬁfssfraﬁytgé o U derstl(.)d dnt haltO g?he
p

definition of ¢yano, P@'@Bﬁ]c 4y ;"?R[E’rg]cmeﬂ*?‘f‘s Lé[aé?hc? dﬁ[‘b?ﬁ‘}’ E{[%eprf
X, or Y of the mhtpnat{odrs aikctxﬁoofmtm (:ar))png mrgmnqﬂtteﬁgl ca'lshbstltuted ghetgd Mrlieee the
regi oi somers, and m xtures \M[ﬂ g 0SSess cusg b
bel ow. Such regsf SUBERE sa’?rﬁge%g&m &etgfu?y@HB stgngtht g? 80 carbon
met hods 30 15 knaemsibranthed malk)dwfﬁrtomw@ﬂmmatom, alkoxy of 1 to6ca,nlbcm§ GHong

hr—r

the preferred groups of conpounds of this invention are those in t he
subgr oups: 35 a) conmpounds havi ng the_ general fornula:
- 11 - [err] The halogens referred to herein may be selected from fluorine, chlorine,

_bromine or iodine, unless otherwise specified.
It is understood by those practicing the art that the definition of the compounds
20  of formula (I), when R, R4, R®, R*, R, R%, R’, X, or Y contain asymmetric carbons,
encompass all possible stereoisomers and mixtures thereof which possess the activity
discussed below. In particular, it encompasses any 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
25  salts thereof, which possess the indicated activity. Optical isomers may be obtained in
pure form by standard separation techniques. It is also understood that the definition of
R, R: R, R, R, RS, R’, X,or Y of the compounds of formula (I), encompasses all
possible regioisomers, and mixtures thereof which possess the activity discussed
below. Such regioisomers may be obtained pure by standard separation methods

30  known to those skilled in the art.

Also among the preferred groups of compounds of this invention are those in
the subgroups:

35 a) compounds having the general formula:



wherein A, B, W Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr],

Rerr],
Rlerr], Rlerr], X, and Y are as defined above; 5 conpounds
havi ng t hewgspmeds fornula: [err] wher ePRTAIS§15495
Rlerr], Rlerr] , Rlerr], Rerr], Rerr], Rerr],

X, and Y, are.as defined-

above; and 10 c) conpounds havi ng the general formula:

-11-

10) / \B
A A,

wherein A, B, W, R}, R%, R}, R*, R5, R%, R", R%, R’, X, and Y are as defined above;

5 b) compounds having the general formula:
/ '~
7 \
X—— ‘ =
N

wherein A, B, R', Rz, R3, R4, Rs, R9, X, and Y, are as defined above; and

10 c) compounds having the general formula:



- 12- [err] wherein A, B, Rerr], Rerr] Rerr],
Rlerr], Rerr], Rerr], X and Y, are as defined above. I t
S understqmlgg/dmbg subgroups a)-c), above, further include serOEGUSIPES495
wher ei n: A and B are, independently, CH or nitrogen;
Rlerr] is alkanoyl of 2 to 7 carbon atoms or a group selected from
[err] Rlerr], Rerr] and Rerr] are,
i ndependent |y, hydrogen, straight chain alkyp-of 1 to 6 10 carbon atons,
branched chain al kyl of 3 to 7 carbon atons, cycloallcyl of 3 to 7 carbon
atonms, or perfluoroalkyl of 1 to 6 carbons; and Rerr], X Y,
W Rerr], Rerr] and R err] are as defined above; or a

har maceutically acceptable salt thereof.
p _ y p /NQN

{

wherein A, B, R', R, R®, R*, R*, R®, X, and Y, are as defined above.

It is understood that subgroups a)-c), above, further include subgroups
5  wherein:

A and B are, independently, CH or nitrogen;

R' is alkanoyl of 2 to 7 carbon atoms or a group selected from

O Ny Y Y
" T \w N

® i
7z
\C/“ 7. \§_4
4 4
" @ () ® (k)

R R® and R’ are, independenﬂy, hydrogen, straight chain “alkyl of 1 to 6
10 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; and
R4, XY, VW, R6, R’ and R? are as defined above;
or a pharmaceutically acceptable salt thereof.



- 13- Particularly preferred anong the conpounds of group a)

above, are those in which Wis H A and B are each CH _and er

the group AYOaMHADYl of 2 to 7 carbon atoms or a group THY %‘8 from
the noieties (a), (b), (e), (f), (g9), (h),-(i) or (k), listed . abovey .-
5 The pharnmaceutically acceptable salts include those derlved
from such organic and inorganic acids as: lactic, citric, acetic,
tartaric, succinic, maleic, malonic, ‘H@d’rochl oric, hydrobromc,
phosphoric, nitric, sulfuric, nethanesulfonic, and simlarly known
acceptabl e acids. 10 Al so according to the present invention
there is provided a d.of trea con ons

di sorders in whi ch g%?ﬁfm 8“%135 Rpupg 8‘25’(‘1“8& tahgve are those in

nmet hod conpri smlgthuﬂHsAemdrE ateoeaahlﬂmmndck isttircgronp afmlkanoylrefedita hearboh

? Ei S i nveﬁI T gﬁtétﬁégggg%lgr esen (cjim P ést &Q’Z{bﬁgﬁeﬁ’ ft?fgﬁ’déﬁ{rﬁg h#)oﬁs:%&

di seases, condidboyas. or di sorders Whl ch make it desirable to rel ease
factor VIl cand von Wl ebrand factor into the circul atory system

rel ease tissue-type 'Eb;sm nogen, actlvator (t-PA) in the blood circul ation,
or af fect the TenBharmapensicallit aesaptable wakteinchide those derivesh from puphi erganic

fuchdrTEL h?ds ofand inorg étﬁ@aécm%masi kb d RitriBUtac@ice ﬂaﬁsxtld | gicchfc,t thaldic, e AtaltRid, S
or diabetes i rna enuresj s, .pocturi.a,
i nconti nence, ‘ﬁ?é\iﬁﬁ‘% "%‘Béi’gﬂg%stpp%c’d}“é’(‘ir HHE S ﬂ‘ethanes“”ﬁ %%d §jmilarly

ot her mamal s. known acceptable acid§he nethods herein include facilitation in
humans or her mammal s of tenporary delay of urination, which may
al so be described as controlling or treating the 25 inability to
tenporarily delay urAlsatacoordinghtertbe prescussinverition. therhiis providedr msthedoef teating
L0/ noyude L7 CABERLS coffifh! Bt URArdREir FRRAAUIRl s st SR IsORbaHEA Clhe
are separate rom an [ 1ncluded In reat 0 e condi ti on
known as noct urmgthod cempsising adnnmstenng to a hyman reebat mampestinopped thereof an

?ﬁ cor g' ngly {Jr oem%ﬁze &nﬁﬂﬁrdf&%ﬁi fiid o€OpiRRfa i édtﬁgallé%ﬁfpﬁflmaﬂgf tHiinvehitaat, (The
e above i oned dis con i.sorders ar

conpositio cor‘rIb"Ff' ﬁl?ﬁé%‘”%’lc@t ‘B&Hﬁ%g}?ﬁg for (518%?5% H&GBH pxggfs?t@ers Which
accept abl e sal tmake it déslilablectb reledsetfacter VIl ant ivon Willebrantiifacdr into die circulatory

?iZ?Ci ation w t{, 8 PhRfdES Bl $Pbd Hlasminoged GEAPRAP AR thE'blood circulation, or

affect the renal conservation of water and urine concentration. Such methods of
treatment include, but are not limited to, treatments for diabetes insipidus, nocturnal

20  enuresis, nocturia, urinary incontinence, or bleeding and coagulation disorders in
humans or other mammals. '

The methods herein include facilitation in humans or other mammals of
temporary delay of urination, which may also be described as controlling or treating the
25  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 condition known as nocturnal enuresis.

The present invention accordingly provides a pharmaceutical composition useful

30 for treating the abovementioned diseases, conditions or disorders, the pharmaceutical

composition comprising one or more compounds, or a pharmaceutically acceptable salt

thereof, of this invention in combination or association with a pharmaceutically
acceptable carrier.



The conpositions are preferably adapted for oral adm nistration. However,
they nmay be adapted for other nodes of adm nistration, for exanple,
par ent er al wo 99/06de@im ni stration for patient suffering from heamrusoaisase.

5 .I'n order to obtain consistency.of admnistration, it is - .
preferred that a conposition of the invention is in the formof a ™
unit dose. Suitable unit dose forns I ncl ude tablets, capsules and
powders in sachets or vials. Such unit dose i4arns may contain from
0.1 to 1000 ng of a conpound of the invention and preferably from2 to

50 ng. Still further preferred unit dosage fornms contain 5 to 25 ng of a

conpound of 10 the present invention. The conpounds of the present
i nvention can be adnThe sd)rapmdtions are prefatdbly adapteddfos corala admimstratibnut How@ter, o

100 ng/ kg or pr 1 1 S
conposi tions mafgé @dlr%e?\%dg er e fétggni??ndtygs 6Of aﬁrﬂxmstragon %HTE!uEﬂplc, B%nteral
usual Iy from 1 adginistratinsfon patispt suffeging from heart fafiee. conposi t i ons of the

i nvention may be fornulated with conventional carriers or excipients
such as fillers, disjnte ratin agents,, binders, lubrjcants, flavoring
agent s 5 and t helny oRger e, APtaiR ccqnsistenrit ofd adminisiraRoR: itbrial P’F?g“ﬁ’i?@ that o3
exanmple, in a rehipdkition of thé iriViehi@sn iscxntthafornﬁef § Qhit /G0N SGbIRYEEY Eevestors

fo the p?'egreﬁi'lﬁﬁvi%%bﬁ BRI B0 e de vis Speh it Weg i gy

t he conmpounds afontairefrome@&nd 1000/mgtafancompound of the invention and preferably from 2 to

PROCESS OF THE 4 Ee a@g’lgnlg% fgrred u{ut dlﬁge?@%%ﬂ&?q Eftoh%emg ro? %e&ﬁn ound of

i nvention my be 0 Oon ene pro esses
outlined béPow.the present invention. Tee gmmnda ccthe rpeesent th:mtiQ;y@an e administered

benzodi azepi ne ﬁall}f & 808 ringe dfabbERPH LR I’U()trﬂ pggrgre?&aﬁlg% QRIbSHaR é/of()l to

substituted acet Iaroyl \grﬁateroaroyl) hal 1 d an ar oyl

(het er oar oyl ) SPTREPSAUQIS) My, bFr?@“BWé@@‘?c@me 140 t§a§’é‘5§ a(g:pyagnore

pyridine or a usuallyfrbmal toy amesgdayich as triethylamine, in an aprotic
organi ¢ sol vent such as di chl oronet hane or tetrahydrofuran at
tenperatures from-40[err]C to 50[err]Cto yield the acyl at ed
derivativeldf for nulEhq @mpositioas ofthe infen(idh maiytbe formlilated withrdodeentioablkgakriers

acet al of o .f i

di chl or onet haneoraeg2 Elﬂag r?gsegrué%t?% ﬁg sﬁ’ﬂfn?%rﬁtu%@ﬂfs b@@e%gbn{bﬁé i ef ﬁa'onng agents
t enper ature of anAdhelike.edhey g M@de'ﬁcﬂ%‘@ﬂloﬂ drmanner, for example, in a manner
- 15- , similar to that use for known antihypertensive agents, diuretics and B-blocking agents.

20 Also according to the present invention there are provided processes for
producing the compounds of the present invention.

PROCESS OF THE INVENTION

25 The compounds of the present invention may be prepared according to one of
the general processes outlined below.

As shown in Scheme I, a tricyclic benzodiazepine of formula (1) is treated with

an appropriately substituted acetylaroyl (heteroaroyl) halide, preferably an aroyl

30  (heteroaroyl) chloride of formula (2) in the presence of a base such as pyridine or a
trialkylamine such as triethylamine, in an aprotic organic solvent such as
dichloromethane or tetrahydrofuran at temperatures from -40°C to 50°C to yield the
acylated derivative of formula (3). Treatment of (3) with a dialkylamide dialkyl acetal

of formula (4) in an aprotic organic solvent such as dichloromethane at temperatures

35  ranging from 0°C to the reflux temperature of the solvent yields the enone of formula



(5) according to the procedure of Lin et al., J. Het. Chem, 14, 345

(1977). Treatnent of (5) with hydroxylam ne or a substituted hydrazi ne
of fornul aw®ymeonceti c acid at t enperat ures rangi ng f rRGEESAS/ISMS t o
the reflux tenperature of the solvent yields the target conpounds of - -

formula (1) wherein A, B, Db E, G X, Y, Rerr] and Rlerr] are as 5
defined above, and R err] is an heterocyclic noiety selected fromthe (f),

(g), or (j) group of heterocycl es defi-18d above. [err] 10

The preferred substituted acetylaroyl (heteroaroyl) chlorides of formula
(2) of Schenme | are conveniently prepared by treating the

correspondi ng carboxylic acids with thi onyl chloride at tenperatures
rangi ng from ard) sacording tathe peddednretaf e ehaluyd » 14, 340 (1891)., Tyeatmenth

oxalyl “chl ori desic) %ﬂ@g@éﬁ@ﬂ%g&g subithtedsh MO SO R €6 acetic acid at

tetrahydrofuran in"th catal yti ¢ anmount of di net h)flforr,ramd

e
at 15 t enper att¢rRerauzssdnpging fenm embient to the rgByy tgmperature of the solvent iglds the
preferred di al lpgeantsigpslings kof! PeauRl @) aitrdh tAEB, D) &) X, cOnRERad RY ae 47

. get .
are known ip the_literature, por can be cgnvenientl] r.epar,ed .accor di to
pr ocedur es & deegﬂ _ Esa'{dbRtﬁégg‘e?"W"cyﬁ cmqleéygf:lﬁ%/tggfqg P}eeqﬁe(fg,?’ %Ggﬁ@r\?
Ber. 105, 1340 ofhetérgcycked defined above. The preferred tricyclic
benzodi azepi nes of formula (1) are a 10, 11-di hydro-5H

pyrrol o[ 2,1-c][1, 4] benzodi azepi ne (Al bright et al U S. Jpatent No.

5,536, 718, issued Jul'y Wﬁ% , a wﬂ SN

10, 11-di hydr o- 5H pyrazol e[ 5, 1-¥] [ ¥, 4] benzod\ azépi ne, M L. - et.
al., J. Het. Chem, 20, 871 (1¥83\ and 19,,,&*1?'& hydr o- 5 £a20| e[5,1- 25
c][ 1, 4] benzodi azepi ne, Kl aubert, DR, J.FHet. Chem, 22,@3 (1985) .

- 16- SCHEME | [err] (3] )

10 The preferred substituted acetylaroyl (heteroaroyl) chlorides of formula (2) of
Scheme I 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

15 temperatures ranging from 0°C to 40°C.

The preferred dialkylamide dialkylacetals are either available commercially, or
are known in the literature, or can be conveniently prepared according to procedures
analogous to those in the literature. Kantlehner, W. Chem. Ber. 105, 1340 (1972).

20

The preferred tricyclic benzodiazepines of formula (1) are a 10,11-dihydro-5H-
pyrrolo[2,1-c][1,4]benzodiazepine (Albright et al., U.S. Patent No. 5,536,718, issued
July 16, 1996), a 10,11-dihydro-SH-pyrazole[5,1-c]{1,4]benzodiazepine, Cecchi, L.
et. al.,, J. Het. Chem., 20, 871 (1983). and 10,11-dihydro-5H-tetrazole[5,1-

25  c][1,4]benzodiazepine, Klaubert, D.H., J. Het. Chem., 22, 333 (1985).




An alternate process for the preparation of i ntermedi ates of formula (3) is

illustrated in the following Schene Il. 5
- 17- [ errIwo 99/06409 PCT/US98/15495
- -16-
SCHEME I

R
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@) _ S N(@lkyD2
(5 R2 ¢y

An alternate process for the preparation of intermediates of formula (3) is
illustrated in the following Scheme II.



Thus, a tricyclic benzodi azepine of formula (1) is treated with an

appropriately substituted bromp aroyl (heteroaroyl) halid &éef erabl y
an aroyl (W&%0/06#%yl) chloride 5 of fornmula (8) in the p?
organi ¢ base such as pyridine or a trialkylam ne such as triethyl am;_n_g

In an aprotic organic solvent such as dichl oronet hane or
tetrahydrofuran at tenperatures from-40[err]Cto 50C to yield the acyl ated
i nt er medi ate of formula (9). The intertediate (9) is subsequently
coupled with a nono substituted term nal acetyl ene such as
trimethylsilyl or a straight chain alkyl of 1 to 6 carbon atons, 10 in the
presence of pyridine and a catal yst such as bis(triphenylphosphine§§

e such

pal | adium (11) chl ori de and copper (I) iodide in an organi

as triethyl am ne aSCHEMEoIlvent, in a sealed pr ess e
tenperatures rangi ng from anbi ent to 100[err] C essenti a cordi ng
to the procedure ofy Martinez et al. . Med. Chem ,035, 62 The
resul ting acetyle/ﬂrﬁ' t ernedi at e QiAJOr mul - en hydrated by
treatment with 1918y sulfuric acilld‘ih a i c prgani c solp ch as
t et r ahydr of ur an Bat et—wWTIT™>" rcury ukDat e at a |

tenperature essentilally according tg the pracedifre of 5 Reed &

Og. Chem , 52, 3351 (1987) to provide the desired acyl corrpound

formula (3) wher E, §= ac§latdipdmdietyar € as defined abo and R9 S
hydr ogen (% —COOH ac ¥ Y@S

or a straight chain alkyl of 1 to 6 c,)ar bon atons . Alternatively, conpound

9 where Rlerr] is trimethylsilyl is treated with tetra anmoni um
fluoride in an ether solvent such as ’%E tetrahydr t § ord
conpound (10) where R err] og = The pr rred

acyl ating agents,@ifo I % ' y pr epar ed
by treating an ap%r—o'pr Hﬁ?el y NEHt ed aréa% ?le(?‘broaryl carboxylic acid
of forrrulaé; ’fE hi onyl cljl ori de atur angi ng from
oy, h
ve

anbient to the r enpep2eNre_of the solvent, xal yl
chloride in an ap(%ﬁtls)zP&iﬂéi%c soI ﬁrﬁ gﬁ)§€5 ——\Ai,(‘:“%

R

Cu(D)I AW S o Pe
9

3

(10)

Thus, a tricyclic benzodiazepine of formula (1) is treated with an appropriately

substituted bromo aroyl (heteroaroyl) halide, preferably an aroyl (heteroaroyl) chloride

5 of formula (8) in the presence of an organic base such as pyridine or a trialkylamine
such as triethylamine in an aprotic organic solvent such as dichloromethane or
tetrahydrofuran at temperatures from -40°C to 50°C to yield the acylated intermediate of
formula (9). The intermediate (9) is subsequently coupled with- 2 mono substituted
terminal acetylene such as trimethylsilyl or a straight chain alkyl of 1 to 6 carbon atoms,

10 in the presence of pyridine and a catalyst such as bis(triphenylphosphine) palladium (IT)
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., 35, 620 (1992). The
resulting acetylene intermediate of formula (10) is then hydrated by treatment with 1%

15  sulfuric acid in an aprotic organic solvent such as 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 (3) wherein A,B, D, E, G, X, and Y, are as defined above and R’ is hydrogen



di chl oronet hane or tetrahydrofuran in the presence of a catalytic anount of
10 di net hyl formam de at tenperatures ranging fromO[err]Cto 40[err]C
The pr ot ectvexbomssngy! ene i nternedi ates of Schene |1 are eit hePCTW&P/ M9
commercially; or are known in the art, or can be readily prepared by - .
pr ocedur es anal ogous to those in the art. 15 As shown in™"~
Schene 11, the intennedi ate acetyl conpounds (3) of Schene | can be
prepared also by the Stille coupling of a bi®ro aryl (heteroaryl) conpound
of formula (9) of Schenme Il with a ([err]-ethoxyvinyl)trialkyltin,
preferably a ([err]- et hoxyvinyl)tributylltin, in the presence of
a catalytic anount of 20 bi s(tri phenyl phosphi ne) palladiun(ll)
chloride in an oaalwtugnt afagﬁﬂkyl aql to& darlSoiCatoms . Altemaﬁ@él}d,&lmpbﬁmﬁermﬁi‘akal ises

rangi ng from arrbl Lo & ature of. the solve

essentially acé’&’?l ﬂ?‘ Bﬁé{“'g H’eﬁhﬁ@‘% ﬂé‘f’ § n ag gt ér sehvsnt such.as
Jpn., 60, 767 tetrahy(if(ﬁ&'ﬁ)x tof affordl compoundS(fIOénuhdrb R’is hydrogen

Br (9) (3) 25

The preparation of the acetyl conpound (3) can al so be acconplished via a
pal | adi um cat al yzed Theypraferied asylating iagents of fgumula k&) of Seherag 11, arey¢onveniently
butyl ether, W Lhdahd b trcalﬁ{gy hn 'ﬂﬁﬁﬂogﬁat ﬁibgﬁqteﬁtzﬁ'ypfhefe%ﬁgi%acafb%x%ﬁ& o S

to the rocedure of e rahedron” Lett 1991
P formula (C"?) w1th thlonyl chloride at temperatures ranging from ambient to the reﬂlgx

temperature of the solvent, or with oxaly! chloride in an aprotic organic solvent such as
dichloromethane or tetrahydrofuran in the presence of a catalytic amount of
10 dimethylformamide at temperatures ranging from 0°C to 40°C.

The protected acetylene intermediates 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 art.

15

As shown in Scheme III, the intermediate acetyl compounds (3) of Scheme I
can be prepared also by the Stille coupling of a bromo aryl (heteroaryl) compound of
formula (9) of Scheme II with a (o-ethoxyvinyl)trialkyltin, preferably a (o-
ethoxyvinyDtributylltin, in the presence of a catalytic amount of

20  bis(triphenylphosphine) palladium(Il) chioride 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 III

N N,D §,E
1
’D§ x_'. G
E Z
R3Sn Et N

N ]
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N (Ph;P),Pd(II)CL, o] y

toluene Y
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— N
o]
'\A Br
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25



The (a-al koxyvinyl)trialkyltin internediates of Schene |1l are either

avai |l abl e comercially, or are known in the art, or can _be readi Ig
prepar ed DYORBE4ur es anal ogous to those in the art. 18CT/US98/1549

In the case where Rlerr] in Scheme | is hydrogen, the heterocyckic nitrogen.
can be al kyl ated or acylated according to the reactions outlined in
Schene | V. SCHEME IV Jerr]

1. Alkylating or acylating agent -19-

Base 2. Separation

of regioi sonmers [err] [err]

15 -20 -

Thus, the pyrazole conmpound of formula (I, Rlerr] is H is alkylated by
treat ment The preparation of the acetyl compound (3) can also be accomplished via a

palladium-catalyzed arylation of a vinyl alkyl ether such as vinyl butylether, with the
aryl halide intermediate of formula (9) according to the procedure of Cabri et al.,
5  Tetrahedron Lett., 32, 1753 (1991).

The (o-alkoxyvinyl)trialkyltin intermediates of Scheme III are either available
commercially, or are known in the art, or can be readily prepared by procedures
analogous to those in the art.

10

In the case where R* in Scheme I is hydrogen, the heterocyclic nitrogen can be

alkylated or acylated according to the reactions outlined in Scheme IV.

SCHEME IV £
x_.‘_\ }G’:
A
N
Y___—
\ M

A N p2
N R

I R=H ~N
( ) N
1. Alkylating or acylating agent
Base
2. Separation
of regioisomers
,D§'E D

OY)__\'___/\F 0*//\
S Y—
N
A : \ RZ \ A = R2
R4IN‘ N

1
R*= alkyl or acyl residue

15



Wi th a strong base such as sodi um or potassium hydride and an al kyl ati ng
agent such as an al kyl halide, preferably an alkyl chloride (brom de
or i odi de) wonvmes4@pr oti ¢ organic sol vent such as di nmet hpCralsagmsqds or
tetrahydrofuran at tenperatures ranging from 5 O[err]Cto 80[err]Cto_ .

yi el d conpound (I, Rlerr]= (f) or (g)) wherein A, B, DL E, G X, Y, and ~°7
Rl err] are as defined above, and R err] is an al kyl or acyl noi ety.

Al ternatively, conpound (1) is acylatepbby treatnent with a carboxylic
acid halide, preferably a chloride, or a carboxylic acid anhydride in
the presence of an am ne base such as pyridine or a trial kyl am ne,

preferably triethylamne, in an aprotic organic solvent such as 10

di chl oaomet hane or mgahaﬁmwe@am?ﬁﬁu opfagil4 (DMISS’DL%%@]MB mtaunfbnt ne
is used as er.at ur es, r angi nt to
yi el d conpound ({h) W?@Si’aﬂ  suc ngé BN g5 pofasst E"?'Bﬁ“?e n%aﬁ?&ﬂ; nﬁ? Fheh8s
abo?/et and 5[ elan Jalky$ halndea:cpkgférably an:glkylmiﬂmide (bronude‘ﬂlnao:atl&)yinaan aprotic organic
acyl ation of a 0 .

r Eél 0i SONMers (glrggilﬁn&%eérgr sy g?%duen a%{rﬁyg?ﬁ%s&gt ﬁﬁ"%er M ffdin
moi ety sel e2t e@°Cta 8 theldmmmumé( f R'o(f)(aF) (2hr whereisr Ah&,é?,oE,y s Y and
defined above @Adrd dslds ?ihé?ﬁl%i/ebﬁ{m’ is ap dk&%??@@&ﬂv%&w Al{eﬁfartﬂv dlyBcom%ouna(H)

The conpounds of general formula el n

carbon, R[err] 1§ aylated by W#@%%t%ﬁé@&ﬂi‘b agigj halideg é’F“ef%liaBb’ £ r¥eridee or g3
group of babexﬁﬁyfdx@%nﬂﬁfddaeid ta@qst@seneeaaf% AnRRabAEd siehodsdphidihe drhe
9‘;2? al[ eﬂ f Ces%na?lq;lannne preferably tne[hyll?}rune, in an aprotic organic solvent such as
10  dichloromethane or tetrahydrofuran with no additional solvent when pyridine is used as

the base, at temperatures ranging from -40°C to ambient to yield compound (I) wherein

A,B,D,E, G, X, Y and R? are as defined above, and R* is an alkyl or acyl moiety.

The alkylation or acylation of a compound of formula (I, R*is H) leads to a mixture of

regioisomers wherein R is hydrogen and R' is an heterocyclic moiety selected either

15 from the (f) or (g) group of heterocycles defined above and illustrated below,

—
=

respectively.
N—pR2
N R = R
R4 R
® ®
20 The compounds of general formula (I) of Scheme I wherein A and B are

carbon, R® is H, and R' is an heterocyclic moiety selected from the (g) group of
heterocycles defined above, can be prepared according to the general process outlined
in Scheme V.



Separ ati on
COCH
-22 .

MeOH aq. NaCH _ (16) J=
(17) J= acylating noiety

WO 99/06409 PCT/US98/15495
-21-
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Thus, an appropriately substituted hal oaryl (heteroaryl) carboxylic acid
ester, preferably a brono (or iodo) nethylester of formula (11) is
coupl ed wi o 6409 di al kyl am no propyne, preferably |-di nepayiusas/tsa95
propyne, in_ the presence of a 5 catalyst such as bis(triphenyl phosphine) .
pal | adiun(11) chloride and copper(l) iodide in an organi c base such™
as triethylam ne as the solvent and at tenperatures ranging from

anbient to 80[err]C essentially according tg2the procedures of Al am et

al ., Tetrahedron Lett., 34, 6403 (1993), and of Sanogashira et al.,
Tetrahedron Lett., 4467 (1975) to provi de the substituted acetyl ene
internedi ate of general formula (12). The 10 internediate (12) is
subsequently converted into its N oxide by treat ment gith an

oxi di zi ng agent using any of a nunber of sta fd’alve pr ocedur es
(Al'bini, A, Synt hesip,. 263 (1993) W gane reagents
(Murray, RW, Che =N 1587 (193{3 2prot I ¢ organi c sol vent
such as di chl or orétgrank at "@nperatures bel ow anbi ent. The

i ntermedi ate N-oxi de t isolated but is rearr ged in situ to an enone
15 of general forrrula(tB) by treatment with, o y with heating, a
hydr oxyl i c . g any solvent r nbj nati on of sol vents
~conposed of or containilg wat er, any C[errf- A siraight chain or
branched chai n al kyl al cohol, ethylene glycol, pol yBt hyl ene gl ycol ,

1, 2- propyl ene diol, polypropyl ene glycol, glycerol, %@
met hoxyet hanol , 2-ethoxyethanol, 2,2, 2-trifluoroethardl, benzyl alcohol,

henol | 20 | ent £.h ee .
Pyar oxyl (- ) - suber T aR Pt bbbyl Bigult SR Bl Seit vy
art. preferabsola/ém@meyénretmmq\, omethylestay ofnéormulardi @) cissoduplest swith a
| i th

Fear rangi ng"?ﬁe {fBiho propyne” piEtEty "Pid-B MDA DREYRET 14 1h REQRES D14
referred to3hercalalysisychas bisftripheaylphosphing) paledivmn(nehlorigenand coppex(h)ipdide i)

and can be sel egt@gardit daie ﬁﬁcﬁrdmﬁéthﬁaﬁm&%hha%omm@aeat aere@rraﬂ%ﬂg Fom
tra on

aromati ¢ hydrocar.hon s as ene, ol uene or | ene; hers S
di et hyl et Ker amb?ent to %B‘tb essent?a y accordtmg to B'Ae procé%res of et al,,

t et r ahydr of ur arLg;_QJ mamos)r(mmypmwsmdgmﬁ:a at hal .Q Metratiedeorhizelt. pddﬁ’b()r9§75$|m:h

o ot her commorPronte e iRl eeledls iR OR eGS0

NN- di net hyll8c etxalmmg:hate (12) is subsequently converted into its N-oxide by treatment w1th an
oxidizing agent using any of a number of standard oxidative procedures (Albini, A.,
Synthesis, 263 (1993) or with dioxirane reagents (Murray, R.W., Chem. Rev., 1187
(1989), in an aprotic organic solvent such as dichloromethane at temperatures below -

ambient. The intermediate N-oxide is not isolated but is rearranged in sifu to an enone

15  of general formula (13) by treatment with, preferably with heating, a hydroxylic
solvent, including any solvent or combination of solvents composed of or containing
water, any C;-Cg straight chain or branched chain alkyl alcohol, ethylene glycol,
polyethylene glycol, 1,2-propylene diol, polypropylene glycol, glycerol, 2-
methoxyethanol, 2-ethoxyethanol, 2,2,2-trifluoroethanol, benzyl alcohol, phenol, or

20  any equivalent solvent that contains one or more free hydroxyl (-OH) substituent(s) that
is known to those skilled in the art.

Solvent systems containing one or more cosolvents, along with one or more

solvents may also be used for this process of rearranging the N-oxide to the desired

25  enaminone. The cosolvents referred to herein may be defined as a diluent of the main
solvent(s) and can be selected from: hydrocarbons such as pentane, hexane or heptane;
aromatic hydrocarbon such as benzene, toluene or xylene; ethers such as diethyl ether,



acetonitrile, dinethylsulfoxide, acetone, or the like. 5 The

conversion of the am ne N-oxide into an enam none may be acconplished

by i ntrodud¥?h@0/0448% ani ne N-oxide into a suitable hydroxylic T/U3R8/15495
preferably wth stirring, at or between about room or anbi ent .=
tenperature and about the refl ux tenperature of the solvent. In other

I nstances the introduction of the am ne N-oxide to 10 a hydroxylic

sol vent, preferably with stirring, may be ad3onplished in the presence of
an acceptabl e catalyst, such as a palladium11) catalyst or a copper (I)
catal yst, at or bet ween roomtenperature and the reflux tenperature

of the sol vent. . Thi s procedur rovigdes a.npvel synthesis of
enami none conpd&iHYdrefyrany (ioxang or é@?’?@oé\% o FL‘E’H@PWI\IBQS‘%O&&W% Sich as
hydr oxyl i ¢ sol wicHlsromedthanb, clilbfofermedichloroethane, of tétraehlorcetdianeyrer othet temmon

Convent ent  al ¢ SPRAT bt 2, PEDF ReORly (S ACHRGhPIRARENUES pENdimety postomidey

starting avetopitiik}, dindthylswlfoxide; acasones ot thet liket 0 enar ni none products.
20 sAl though the precise nechani sm by which a propargylic am ne
N-oxide is. converted into an enam none product has not been

ri gorously deterni nebe ganvessios of the amineNeoids| inte anusnRIEGRC TABE S 3ecomplisked

thermal [2, 3] - 9yoifRbA@RAE tHeCAha NIBRRIBLin® a suitable By BRXYAY |sofveat!l piefe wds

“(Craig, et. al.,. Tetrahedron Lett., 4025, 1979; Hallstiom et. al.

Tet rahedron LetSirmnggat o dghveeRhalqit OOmOF argbient, fempesaturenand abght the, geflux

25  Commun., Sempérafire ofith@ sbivent Clﬁ\bﬂidiiiﬂsiatg.fes q@; %&b%déigﬂ)«fmé afmineNaxide to
hedr on

Sramt monedP PR otvshl préttimbly WARETHS Thalibs ACHBISREEH e prosence of

tenperatures  an accepiahje ngtalysy suchrias @npalladiung(ll) watalystds at coppeni(Rteatadyssf at or
regi oi soneric o&ﬁgﬁ I rz1glel ) in a

variabl e rati o. %ﬁ%ﬁrgﬁgﬁx@%ﬁeﬂgggﬁ?@gg%%@ﬂfgﬁé%& l‘(seég'ar ated by
means of chromat ography and/or crystallization and subsequently

hydrol yzed to the dephis §ftotcuROpydvidesds i fbvel symhéiid df (Haminone compounds fréff
I nternmedi ate (16) is then, converted nt_a an ccyhlmz,a(tgng peci es C@; %abl

an 35 acild crTePargYiq BRiRES ¥ Hhel Npxidss & yHE SORYRAS: | whi R the
(17|) by pr oceduilgmate outconmwtﬁgmgstidxo THio aewdasthod bf enfrninene bphthésis pridvides a
acylating agent_(17). is.then used i .

o ncyPtient “gteritivg 1 exisfing, methods; and fpther, strnds ths range,of siyting
t he procedur es ndatedals tetican be canyerédingd enaminoneypreflucts.ne desired conpound of
formula (1), wherein A, B are CH and Db EE G X Y, and Rlerr] are as
defined abope. R err Auhsugh e Opketisd ikcBhiBh] by Svlicl % BrARNGACamine. NIRIG ¥

selected fromthe (g), group of” heterocycles 11l ustrat, ) .
converted into an enaminone product has not been rigorously determined, it likely

resembles two known processes; the thermal [2,3]-sigmatropic rearrangement of
propargylic amine N-oxides (Craig, et. al., Tetrahedron Lett., 4025, 1979; Hallstrom,
et. al., Tetrahedron Lett., 667, 1980; Khuthier, A-H, et. al., J. Chem. Soc. Chem.

25 Commun., 9, 1979) and the conversion of certain isoxazoles into enaminones
(Liguori, et. al., Tetrahedron, 44, 1255, 1988).

QK g

Treatment of (13) with a substituted hydrazine (6) in acetic acid at temperatures
ranging from ambient to reflux leads to a mixture of regioisomeric compounds of
30 general formulas (14) and (15) in a variable ratio. The major isomer of formula (14) is
separated by means of chromatography and/or crystallization and subsequently
* hydrolyzed to the desired carboxylic acid of formula (16).

The intermediate (16) is then converted into an acylating species, preferably an
35  acid chloride (bromide or iodide) or a mixed anhydride of formula (17) by procedures
analogous to those described hereinbefore. The acylating agent (17) is then used to



[err] Li kew se, treatnment of (13) with an unsubstituted
hydrazine (6, R err] is H) in acetic acid at tenperatures ranging from
anbi ent t owdieo/deadd ux tenperature of the sol vent yi el ds POTAUS98/15495
i ntermedi at e-pyrazole ester of fornmula (18). In this case the heterocycic. .
nitrogen can be al kyl ated or acylated as shown'in Schene VI to provide
conpounds of 10 fornula (I) wherein R err] is hydrogen, and R err] is an
het erocyclic noiety selected fromthe -@#) group of heterocycles
defi ned above. -25 - SCHEME VI [err]
Separ ati on
acylate a tricyclic benzodiazepine of formula (1) by any of the procedures described
hereinbefore to yield the desired compound of formula (I), wherein A, B are CH and
D,E, G, X, Y, and R* are as defined above, R? is hydrogen and R'isa beterocyclic
moiety selected from the (g) group of heterocycles illustrated below.
WRZ
4
R41N'N
5 ®
Likewise, treatment of (13) with an unsubstituted hydrazine (6, 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 (18). In this case the heterocyclic
nitrogen can be alkylated or acylated as shown in Scheme VI to provide compounds of
10  formula (I) wherein R? is hydrogen, and R' is an heterocyclic moiety selected from the

(f) group of heterocycles defined above.



-26 - Thus, the internediate ester of formula (18) is

al kyl ated by treatnent with a strong base such as sodi um or potassi um
hydri de andV@AY88RY| ati ng agent such as an al kyl halldepcﬂwggéﬂﬁﬁﬁy an
al kyl chloride (brom de or iodide), in an aprotic solvent such . e
di met hyl for mam de or tetrahydrofuran at tenperatures ranging fron10[err]C
to 80[err]Cto 5 yield a mxture of regioisoners of fornulas (14) and
(15) in a variable ratio. The major re@boi somer of formula (15) is
separated by chromatography and/or crystallization and subsequent |y
hydrol yzed to the desired carboxylic acid of fornmula (19), which is then
converted into an acylating agent, preferably an acyl chloride or a m xed
anhydri de by SCHEMEMI es anal ogous to those descri bed herei nbefore

The acyl ating species of 10 fornula (20) is then used to acylate a
tricyclic benzodiazepine of formula (1) to yield he desired conpound

of formula (1), whe , B, D 6G X d e( re as
defi ned above, Rlerr] 1/5 ydrogenEIiland M? iC noiety
sel ected fromthe ((T'ﬁi up W _heterocycles defi ﬁed [err]

Conpounds of general fofXmul3y (| V\,herle'ln(ﬁ{%r'rljnls an hete
selected fromthe (h) groupOof R err] heterocycles defined abbbve, can be
prepared as : outlined in Schene VII. 20 2

18, R“=H J= COOCH
-27 - SCHEMES) | j-£00CH, ( ) 3

Alkylating or J
acylating agent m \f\
+ X
Base A =

" \T H4/N ~N
R4
(15) J= COOCH; (14) J=COOCH;
(major) (minor)
L _ |
Separation

MeOH, ag. NaOH

S A

y— | Y

N N
\A N\ E mm— \A N\ —»
fa R
19) J=COOH (20) J= acylating moiety
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(23) J= acylating noiety An appropriately substituted

mal ondi al dehyde of formula (21) is treated first with a hydrazine in
aceti c aciwoedy/dsgovper at ures rangi ng from anbient to the ref| B&I/U§I8/15495
tenperature.of the solvent and the internedi ate pyrazole is then oxidized -

W th potassium per manganate in a basic aqueous sol ution at
tenperatures ranging fromanbient to the reflux tenperature of the
solvent to yield a carboxylic acid internmed2@te of formula (22). The

acid (22) is converted into an acylating agent, preferably an acid chloride
(brom de or iodide) or a mxed anhydri de by procedures anal ogous to those
descri bed 10 her ei nbefore. The acylating agent of formula (23) is fipally

reacted with a tri cylduscthe intermeginte gstar epiferauds (18 iruplkyleted BYotoateent with a
ds of L@ sbdi ey i ,
conpounds o gggﬁ%‘gfea gH £S&%‘gm%£?§hm hycri]nde £hd & aflyldting >§Feﬁf sudRths an

gli_c nol e ?I ecte

err] are as ( ove, a r] .1s . a heteroc S
ﬁ om % he (h) gelkybhdidenpretarahly an alkyhehlprida (bxgmide or fod e[)eprafl aprot}/c solvent sug

the case wher e Rlighéthylfoimagiid®r téirhhydiofuydy atgemﬁerhimeeshehg'ngm 08C 1o 80°Qy®N

f\gpei nb e]? g r g l k{lge% gclimgtrureag%/ Jeg%o?s%m%%scgtr fc(j)lnglglag ?14}) a%d Qiﬁcirel Cziluvra?isablg ij'g.tli | 3%9 major

regioisomer of formula (15) is separated by chromatography and/or crystallization and
subsequently hydrolyzed to the desired carboxylic acid of formula (19), which is then
converted into an acylating agent, preferably an acyl chloride or a mixed anhydride by
procedures analogous to those described hereinbefore. The acylating species of

10 formula (20) is then used to acylate a tricyclic benzodiazepine of formula (1) to yield
the desired compound of formula (I), wherein A, B, D, E, G, X, Y, and R* are as
defined above, R? is hydrogen, and R' is a heterocyclic moiety selected from the (f)
group of heterocycles defined above. '

15 - (®

Compounds of general formula (I) wherein R! is an heterocyclic moiety
selected from the (h) group of R! heterocycles defined above, can be prepared as
outlined in Scheme VII.

20



The preferred mal ondi al dehydes of fornula (21) and the hydrazi nes of Schene
VI| are either available comercially, or are known in the art, or can be
readily WO py/eq909 ed by procedures anal ogous to those in thePCT/USI8MSHISe
for known cofrpounds, such as those of .Knorr et al., J. Og.. Chem, 49, .
1288 (1984) and Coppola et al., L 5 Het. Chem, 11, 51 (1974). '
An alternative preparation of the internedi ate carboxylic acids of formula

(22) of Schenme VII wherein Y is as defi2fied above and R4 is other than
hydrogen, is outlined in Schene VIII1. 10 SCHEME VI [err]
n- BuLi The organotin reagent of formula
(25) is reacted in a Stille coupling.reaction W th an appropriately
substituted arylg fafyl) halide, preferably a brom de or iodide 15
of formula (28) in the presence of a catalyst such as
tetrakis(tri phenygmm ne) - 1) R'NHNH, (6) |
| - Y/.\/
YT R (H D RMnO, AN Ny
H” oH R
J= COOH
1) (22)
D
N
e N T
N ! e G

<
M
28
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Y ©
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(23) J=acylating moiety

An appropriately substituted malondialdehyde of formula (21) 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 then oxidized 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

(22). The acid (22) is converted into an acylating agent, preferably an acid chloride

(bromide or iodide) or a mixed anhydride by procedures analogous to those described

10  hereinbefore. The acylating agent of formula (23) is finally reacted with a tricyclic

benzodiazepine of formula (1) to yield compounds of general formula (I) wherein A,

B,D,E, G, X, Y, and R* are as defined above, andR! is a heterocyclic moiety selected
from the (h) group of heterocycles defined above.

15 (h)
In the case where R* in Scheme VII is hydrogen, the heterocyclic nitrogen can-
be alkylated or acylated according to the procedures outlined hereinbefore.



-29 - pal | adium (0) and copper (1) iodide in an organic aprotic

sol vent such as di met hyl formam de at tenperatures ranging from
anbi ent towid9d/e940d C, essentially accordi ng to procedurrEX/E$s8/184pSus
to those found in Farina et al., J. Og. Chem, 59, 5905 (11994). _—

Basi ¢ hydrolysis of the resulting ester of fornula (26) with sodiumor 5
| ithi umhydroxide in aqueous al cohol or tetrahydrofuran at tenperatures
rangi ng from anbient to the reflux ter28erature of the solvent yields
t.he desired carboxylic acids of formula (22). In turn,
the organotin reagents of fornmula (25) wherein the R groups are 10
preferably al kyl groups, are conveniently preparedﬁﬁg netallation of a

4-brono N- ~ al Kihepyreferred snabondiajdehydes oDfymua 21a andithe hydrazineshof $eheme
preferably a tryRuinyl dig ﬁ{?diﬁf){egfﬁ mercially®'or e Rrib¥n i thertP I? S@ACEe Geadlly

netal | ati ng agent such as an a Ithium such as n- bg}lyl l'ithium
sec-butyl [it hiRegares by arecedurss| analagouste tboss n e literagre for KnQpnp compatings,

as diethyl et hersuahagﬂma@bﬁmw%tm,ngiog.fccmﬁ.; 49 a083 €198%) A oRcgtalyi ho
oun

to procedures nal ogo hose in Martina et al., nt hesi s.
8, 613 (199%) : m’ 151 (H%‘b preferred N-al kyl substituted 4-brono
pyrazoles of fornula (24) are conveniently prepared from 4-brono

pyrazol e by al kyl at i&IR 8@%@;&%{@{,@(&&‘8} Mé%tegpedéatg[%%@%%{@éé&éﬁd@@f ﬁdrgéi%n)

chl oride (brom de or e presence se such ¢ C
lithium sodi unof Sshempe{VAEwhenein Wyisias defined abaveigndR| is asheydharchylsogannis entlined
as di met hyl c@érﬁ@'@lﬂ? or tetrahydrofuran at tenperatures ranging from
Oferr]Cto 80[err]C. Al ternatively, alkylation of 4-bronopyrazole can
be carriedut with an al kyl ati ng agent menti oned above, and a strong
al kal i ne base such a@CHEMEWIIISodi um or potassium hydr oxi de in the
presence of a phase transfer catalyst (Jones, R A Aldrichimca 25 ACTA,
9(3), 35, 1976) such as benzyl di met hyl tetradecyl agmonium chl ori de, or

benzyl tri met hyl anmoni oride. Thy p erred aryl
(heteroaryl) iodides of ¥ oNmul a (28) are convenienﬁﬁ/ prepared b

di azoti zation of the corrétgondi ng substituted anilinds oNHf or daIGOQEH: 30
foll owed by reacti on(2% theqqcorrespondi ng di azoni u@7yalt wth iodine and

pot assi um i odi de i s acidic mediumessentjially according to
ABupY
the procedures of Street et&rg ' Cl J. Med. Chem, 3aNG2AC11993) and
of Coffen et al., J. 3™49, 296 (1984). KL 1,
-30 - ’
J
R);Sn N
\CN AN
N —
25) e 28) J= COOCH;
| PhPIPAO), Cu®y |
1 DMF
J
J\"/\ ~N s
— aq. NaOH —
YA y . YA \
\ MeOH \
I\l|=14 \m
(26) J=COOCH, (22) J=COOH

The organotin reagent of formula (25) is reacted in a Stille coupling reaction
with an appropriately substituted aryl (heteroaryl) halide, preferably a bromide or iodide
15 of formula (28) in the presence of a catalyst such as tetrakis(triphenylphosphine)-



An alternative preparation of conpounds of general fornula (1) is outlined

in SchpBBobgses  [err] PCT/US98/15495
(30) - 5 A tricyclic benzodi azepine of formula (1) is _
treated with an appropriately substituted hal oaroyl (heteroaroyl)
hal i de, preferably a fluoro aroyl or a fluoro (or chl oro) het eroar oyl

chloride of formula (29), in the presence ahga base such as

triethylam ne or diisopropylethylamne in an aprotic organic solvent such
as 10 di chl oronet hane or tetrahydrofuran at tenperatures from -40[err]C
to the refl ux tenperature of the solvent to yield the acyl ated
derivative (30)palladium- (0) and coppdrerDatiodiéd yin tahe ofgapicatdpngtics spivens suwwh be

I xed hydr i f 4D b id d ' b h t hat
o epared by r eatpegtbRarie "R forierssures Akl SR AR 8 1 Crbataly
as di chl or omet hacerdingtorptocegutes andeggusdo dahse fowrfd ihnBarigeeted., dl_QrgBChém., 59,
Ch Soc. Jpn, , t - SA] ' ' .
geﬁ?r al o pP osrglrir)ugl(z:{é?%g)ﬁ\};vl3 %@ﬁ?ysﬁ {’fc@‘?: Ich %ﬁ%sge&irgaze%flﬁ%q%ﬁ ) :‘vggln%qdém(lﬂr
in a sol ven® suithiugshydroxidgie aesoysaloeheleoraigtrabydrofieanatdemperatusss Mngivgdaemc

base such as 4-ambient t6ithekefak aBMpaaiird &f e s@fveh@?i@ﬁfs%é’ B&SretaobdXgié faeids of
O[err]C to the reflux tenperature of 20 the solvent, yields the

i nt ernedi at e aciPrBBlRA2der i vative (30) of Scheme IX.

04

In turn, the organotin reagents of formula (25) wherein the R groups are
10  preferably alkyl groups, are conveniently prepared by metallation of a 4-bromo N-
alkylpyrazole of formula (24) with a trialkyltin halide, preferably a tributyltin chloride
(or bromide) in the presence of a metallating agent such as an alkyllithium such as n-
butyl lithium, sec-butyl lithium, or tert-butyllithium in an aprotic organic solvent such
as diethylether at temperatures ranging from -40°C to ambient according to procedures
15  analogous to those found in Martina et al., Synthesis. 8, 613 (1991).

The preferred N-alkyl substituted 4-bromo pyrazoles of formula (24) are '
conveniently prepared from 4-bromo pyrazole by alkylation with an alkyl halide,
preferably an alkyl chloride (bromide or iodide) in the presence of a strong base such as

20  lithium, sodium or potassium hydride in an aprotic organic solvent such as
dimethylformamide or tetrahydrofuran at temperatures ranging from 0°C to 80°C.
Alternatively, alkylation of 4-bromopyrazole can be carried out with an alkylating agent
mentioned above, and a strong alkaline base such as lithium, sodium or potassium
hydroxide in the presence of a phase transfer catalyst (Jones, R.A. Aldrichimica

25 ACTA, 9(3), 35, 1976) such as benzyldimethyltetradecylammonium chloride, or
benzyltrimethylammonium chloride.

The preferred aryl (heteroaryl) iodides of formula (28) are conveniently

prepared by diazotization of the corresponding substituted anilines of formula (27)

30 followed by reaction of the corresponding diazonium salt with iodine and potassium
iodide in aqueous acidic medium essentially according to the procedures of Street et al.,

J. Med. Chem., 36, 1529 (1993) and of Coffen et al., J. Org. Chem., 49, 296 (1984).



-31 - A conpound of fornula (30) is then treated with the

lithium sqQgj potassium salt of an appropriately Sli,laﬁ.;(!"
het er ocycl yg?%g{oﬁul a (31) in a polar aprotic organic $o veér#ﬁgs!%?:h as

di met hyl f ormam de or tetrahydrofuran at tenperatures 5 ranging from =-.=-
anbient to the reflux tenperature of the solvent to yield a conmpound of

general fornmula (1), wherein A, B, D, E, G ,%X Y, Rerr], Rerr], and
Rlerr] are as defined above, and R[err] 7is a heterocyclic noiety

sel ected fromthe group consisting of (a), (b), (c), (d), (I) (n) or
(o) defined above. [err]

condensat  on of the ARLRERRAVASEpRliRb Lbiipdll otigcherkl kil (S gﬁﬁe&%t

of formula (31)_I eads e rati o of regioisoners
formula (1) whi%‘ﬂlemelxo are separated by neans of chromat ography and/ or

crystallization. 15 The preferred substituted fluoro aroyl and
fluoro (or chlor%): rggroyl chlorides of formula ( ) are either
avai | abl e conmer g&%ﬁ are knownJi\n e art, or anEbe readily
prepared by procedures anal ogous to n the it ePht ur r the known
conmpounds. 20 The I thium siugphsalts of the
het erocycl es of formul b“ \;‘epa%gea) by treafffent of said
heterocycle with a s,g_r_p_ng ase\sifh -as—H-thism hydri de, l sodi um

hydri de, potassi um hydki or netal al koxide at te rangi ng from

40C to anbi ent |na apr ot of.gan sol vent s
di net hyl f or mam de or 25 tetrahyd‘q'29 U{ cyizﬁmgmmey \/l\F(CI)

¢y

S ]
1.RLH (31) \
Base N
> 0)\/\
2. separation of -
P : B @

regioisomers Y"‘"‘T\\' /H\

(30

RT

A ftricyclic benzodiazepine of formula (1) is treated with an appropriately
substituted haloaroyl (heteroaroyl) halide, preferably a fluoro aroyl or a fluoro (or
chloro) heteroaroyl chloride of formula (29), in the presence of a base such as
triethylamine or diisopropylethylamine in an aprotic organic solvent such as

10  dichloromethane or tetrahydrofuran at temperatures from -40°C to the reflux
temperature of the solvent to yield the acylated derivative (30).

~ Alternatively, the acylating species can be a mixed anhydride of the carboxylic
acid described above, such as that prepared by reaction 2,4,6-trichlorobenzoyl chloride
15  in asolvent such as dichloromethane according to the procedure of Inanaga et al., Bull.

Chem. Soc. Jpn, 52, 1989 (1979). Treatment of said mixed anhydride of general

formula (29) with the tricyclic benzodiazepine of formula (1) in a solvent such as

dichloromethane and in the presence of an organic base such as 4-

dimethylaminopyridine at temperatures ranging from 0°C to the reflux temperature of
20  the solvent, yields the intermediate acylated derivative (30) of Scheme IX.



-32 - Al ternatively, the conpounds of general formula (1)

described jn Scheme | X can be prepared according to thedfa§RAS495
outlined i IVEIHER x. SCHEME X

[err] ' : (36) J=acyl ating noiety -
Thus, an appropriately substituted fluoroaryl or fluoro (or

chl or o) het er oaryl carboxylic acid of _Is%rs_rml a (32) is esterified using
met hods known in the art such as trea nt with oxalyl chloride (or

thionyl chloride) in an al cohol solvent such as met hanol, in the
presence of a catalytic anmount of dinethylformamde; or by 10

condensation with nethanol in the presence of an acid catal yst such as

par a- t ol uenesul fonic acid at tenperatures ranging fromanmbient to
refl ux. A compound sof fqm)glaezg@r l%ﬁh%ﬁrﬁfmﬂg Witinythe dithium, ¢ sodivm ¢ of

the 1ithium SqiGg salt of an BEPBPSALE Silbskiubid RéterdBYUIORE ifoimRll (SUPH ial polad
het erocycl e of forpula (31). 1 na pol ad’lmlt?n .
aprotic organic solvent such as ethylformamide or tetrahydrofuran at temperatures
5  ranging from ambient to the reflux temperature of the solvent to yield a compound of
general formula (I), wherein A, B, D, E, G, X, Y, R% R’ and R’ are as defined
above, and Rlisa heterocyclic moiety selected from the group consisting of (a), (b),

(©), (d), (1), (n) or (o) defined above.

="y

RZ
(a) w (c)
N
~v X \(S/R"’ R TR
N==N =/ N=r‘ Ry
(d) ) (m) (0)

10

The condensation of the intermediate of formula (30) with the intermediate salt
of formula (31) leads to a variable ratio of regioisomers of general formula (I) which
are separated by means of chromatography and/or crystallization.

15
The preferred substituted fluoro aroyl and fluoro (or chloro) heteroaroyl
chlorides of formula (29) 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.
20

The lithium, sodium or potassium salts of the heterocycles of formula (31) are
prepared by treatment of said heterocycle with a strong base such as lithium hydride,
sodium hydride, potassium hydride or a metal alkoxide at temperatures ranging from -
40°C to ambient in an aprotic organic solvent such as dimethylformamide or

25  tetrahydrofuran.



-33 - aprotic organic solvent such as dinmethylformam de at

t enper at ur iy g from anbient to 150[err]C, to yiel

i nt er medi a’Sg eglpgro&of formula (34). The condensati on of %@?gs\l/&s?%
(31) leads to a variable ratio of regioisoners of fornula (34) which are =.-
separated by nmeans of chromatography and/or crystallization. 5

Subsequent hydrolysis of the internediate qﬁ‘?e_r of fornmula (34) with an
aqueous base such as lithium sodiumor |ithfum hydroxide in nethanol or
t'etrahydrofuran affords the carboxylic acid of fornula (35). 10

The internediate carboxylic acid (35) is then converted into an acylating

agent pref er abj e rﬂ?hv"éf}’ q*'é:%‘ﬂﬁé‘?@é?(ffm@%escr | EX?’ H&%nﬁé REhethe IX

formula (36) usin ereln ore
Subsequent reacqangﬁpmparqéeacstPrﬂ&ggctputbeB@ﬁ%muélm.mé‘cmt?& nul a (1) with the
15 internediate acylating agent of fornula (36) according to any of the

pr ocedur es ed her ei nbefore yields the desired conpounds of
formula (1) of é%ﬁ Al ternatively, the substityted

car boxylic acids for rrul a (35), described in ch X can lb§ rﬁe(ﬁb)r ed
according to the p out | i neFQRsMeQR DMF 20 CHEME XBae@r r ]
Thus, a fluoro ary, oro (WT&W Fé@l’—ﬁ%l—-a-—(-e-?-}-is
react ed Wi t h t he A @m  BdelGlnD MeQHm sal t 4 ul2ssephratientof

het erocycl e of formula (31) 25 9rnpPas apr 0833 ;% @Epsuchregﬁ)isomers
di met hyl f or mam despgt jtqrpegat ur es rangl ng from a 8 150[err]C,
to yield an internedi ate of general formula (38). The reaction of (37)

with (31) leads to a variable ratio of regioisonmers of formula (38) which

are separated by neans of chronmatography and/ or cr ystal lizati on.
Hydrol ysis of the |@§m§d| ate Hydrolysis B
Y/'E\ i —_— Y/\ /‘\R1 —_—
& TR! NaOH, aq. MeOH
or LiOH, aq.THF _
(34) J=COOCH, (35)  J=COOH
Nf N e M
PN
H
—_— J;"/\j\ > O)\/\B
Y N 1 ——
NP gt (1 Y \A J\n'
(36) J=acylating moiety
4]

Thus, an appropriately substituted fluoroaryl or fluoro (or chloro)heteroaryl
carboxylic acid of formula (32) is esterified using methods known in the art such as
treatment with oxalyl chloride (or thionyl chloride) in an alcohol solvent such as
methanol, in the presence of a catalytic amount of dimethylformamide; or by

10 condensation with methanol in the presence of an acid catalyst such as para-
toluenesulfonic acid at temperatures ranging from ambient to reflux. |

The resulting ester of formula (33) is reacted with the lithium, sodium or
potassium salt of an appropriately substituted heterocycle of formula (31) in a polar
15 '



- 34- nitriles of fornmula (38, Y[err] CF[err]) is preferentially
carried ou ] I norgani c acid such as sulfuric aci

t enper at urtevg&r!’;alﬁ%ﬁg fromanbient to 60[err]C %Icfltenrlsngg{lls‘\‘?gl Y,
hydrol ysis of the nitrille (38) can be carried out by heating in- 5 et
ethanol in the presence of a strong al kaline base such as sodi um hydr oxi de

wth or w t hout a phase transfer catalwst (Jones, R A Aldrichimca
Acta, 9(3), 35, 1976,) such as benzyl di'fret hyl t et radecyl ammoni um
chl ori de. : The resulting carboxylic acids of fornula (35) are

“then converted into the 10 desired conpounds of fornmula (1) of Schene IX

by procedures aglﬁq, dfisetdyieAniaids! b :
Al ternatively, the%&ﬁ%ﬁfﬁ%@?%ﬁ?cﬁbgu . g?lﬁgs af oélnu 65 gsesor]gnggﬁ?%r%
can be prepar ecRBRERR1AY'G o visld g0y iptcougdiaigiesicr of formulp (340 Xhe cogdensation of
sequential 15 (33gakitie(31)Pleads b tar variablef rafi® of it giolsdfers\BE Férntul (34 whicl Gre
CH and where R err], i.s not al kaﬁ)noylh offyZ to 7.car.bons, al kynyl, (b) or
(d), with basi cseﬁez‘g‘%}éfﬁn%aé‘r"&%‘&“} graphy agdior crystalligatign de essential |y
according td® the procedure of Katritzky et al., Synthesis, 949 (1989),

fol |l onwed by hydrol ysg 4 m. of.. formul a 33 r abl

by treatment with di $‘E‘¥Sg&%°&?ﬁ‘ﬂ“?@9g‘éi 8 ‘.‘g%gfe&ﬁi Pl o ortgf o) S
procedure of 20aqueemédsset such, asTdithinfedsasiiym5or lithing (yded®ide in  methaBOHRWVE
Xl [err] tetrahvdr aff | (d) A
preferred proceseg fyorot aél prﬁﬁ{rhgtc%bﬁ&@c%‘ﬁ%g??\%rﬁe‘@naegsg&e substituted 25
carboxylic acids of fornmula (35) of Schenme X wherein Rerr] is a

heterocycl i10 noi ety The intér@ledtitechrbex3Tit béia (88) ivieH RofVerlRdShtol al&yRitiaAg gkRS

defined above, f)rgfc(r)alf)tl)ll an' gch Icl%oggg cearrrgmixed an %.r&de of general formula (36) using any of

the procedures described hereinbefore.

Subsequent reaction of the tricyclic benzodiazepine of formula (1) with the
15  intermediate acylating agent of formula (36) according to any of the procedures
described hereinbefore yields the desired compounds of formula (I) of Scheme IX.

Alternatively, the substituted carboxylic acids of formula (35) described in
Scheme X can be prepared according to the process outlined in Scheme XI.

20
SCHEME X1
N 1. R-H (31 | HoOC
=S U e |
S N S
A™ "F(C) 2 separation of \\A/'\Fﬂ A" R
regioisomers
(37, Y #CF,) (38) (35)

Thus, a fluoro aryl or fluoro (chloro)heteroaryl nitrile of formula (37) is reacted

with the lithium, sodium or potassium salt of a substituted heterocycle of formula (31)

25  in an apolar aprotic solvent such as dimethylformamide at temperatures ranging from
ambient to 150°C, to yield an intermediate of general formula (38).The reaction of (37)

with (31) leads to a variable ratio of regioisomers of formula (38) which are separated

by means of chromatography and/or crystallization. Hydrolysis of the intermediate



-35 - SCHEME X1l [err]
Di azoti zatjon of an appropriately substituted aniline of for
followed 3O %eduction of the resul ti ng di azoni um sal t OFEJFors%} 395( 41)

with tin (1) chloride in concentrated hydrochloric acid accordi ng &G
the procedure of Street et al., J. Med. Chem, 36, 1529 (1993)

provi des the internedi ate hydrazine hydrOCh% ride salt of formul a
(42). Subsequent condensation of (42) with ah al dehyde derivative of

formula (47), wherein Rlerr] is as defined above, R err] and Rerr] is H,
and P is dialkyl acet al ) 10 such as acetyl acet aI dehyde di et hyl acetal, or
a ketone of formula wher ein Rl err] .and err], are as

defi ned above, nifilgs P fgrrmga&éS( @%E{Eﬁ jopreferentially \raried QRE WKl 2 jnergaric acid

met hanol - at te@a&fa%tsurfsﬁcmaﬂte EfafifePRE B frdnParkbiehtibrdoeCpr ovi des af ter
crystallization, desi reg I nterme |ate ester of forrmula (34, Rerr]

Is (a) and R[err] S H), Wmch I's then converted to the conpound of
formula (1) as outl iXleehdtivelPc hipdrdlySisabD . nifrfle (38) can be carried out by heating in

5 ethanol in the presence of a strong alkaline base such as sodium hydroxide with or
without a phase transfer catalyst (Jones, R.A. Aldrichimica Acta, 9(3), 35,_ 1976,) such
as benzyldimethyltetradecyl ammonium chloride.

The resulting carboxyiic acids of formula (35) are then converted into the
10  desired compounds of formula (I) of Scheme IX by procedures analogous to those
described hereinbefore.

Alternatively, the substituted carboxylic acids of formula (35) of Scheme X
can be prepared according to the process outlined in Scheme XII by sequential
15 treatment of a nitrile of formula (38) wherein A and B are CH and where R' is not
alkanoyl of 2 to 7 carbons, alkynyl, (b) or (d), with basic hydrogen peroxide in
dimethylsulfoxide essentially according to the procedure of Katritzky et al., Synthesis,
949 (1989), followed by hydrolysis of the resulting amide of formula (38) preferably
by treatment with dilute sulfuric acid and sodium nitrite according to the procedure of
20  Hanes et al., Tetrahedron, 51, 7403 (1995).

SCHEME XII
NCO\ 30% H,0, HZNOﬁ\O\ 75% H,S0,
Y_..__—
N~ “R!DMSO, K,CO;4 NaNO,
(38) 39) (35)

Where R! is not (b) or (d)

A preferred process for the preparation of the intermediate substituted
25  carboxylic acids of formula (35) of Scheme X wherein R'is a heterocyclic moiety
selected from the (a) group of R! heterocycles defined above, is outlined in Scheme

XIII.



-36 - [err] When Y is OCH3 the conpounds of general
formula (1 \wPbossabere | can be conveni ently denet hyl at ed perngedighsfad i n
Scheme XIV. b SCHEME XI'V [err] Thus, the _
reaction of conpound (}) wherein Y is OCHerr] with boron tribfon de =
I n an organi c solvent, such as dichloronethane, yields the correspondi ng
phenol of 10 fornula (I) wherein Y is OH agd A B D E G X Rerr] and

Rlerr] are as defined above and R[err] I's an heterocyclic noiety
selected fromthe group (a) of heterocycles defined above and
Il lustrated bel ow ' [err]

SCHEME XIII

J J\/\
— Y i
Y—\:\i HzSO4, NaN02 \A N§ SnClz. HCl
N-

NaNH, —
(40) J= COOCH,; 41) J=COOCH;4
o R®
1. Rz'u\rkP J
YJ\/\/E ds (47 § \/\j\ aq. NaOH YJ\/\J\
X —
e NN, MeOH, H,0 SR orLioH, SR
HCI aq. THF
2. crystallization
(42) J= COOCH, (34) J=COOCH, (35) J= COOH
Ne d N ~F N)=
|
@) v =
(36) J=acylating moiety N /ﬁ\ .
| 4 AR

Diazotization of an appropriately substituted aniline of formula (40) followed

5 by reduction of the resulting diazonium salt of formula (41) with tin (II) chloride in
concentrated hydrochloric acid aécording to the procedure of Street et al., J. Med.
Chem., 36, 1529 (1993) provides the intermediate hydrazine hydrochloride salt of
formula (42). Subsequent condensation of (42) with an aldehyde derivative of
formula (47), wherein R? is as defined above, R® and R® is H, and P is dialkylacetal)

10 such as acetylacetaldehyde dimethyl acetal, or a ketone of formula (47), wherein R,
R® and R’ are as defined above, and P is =0 or (O-alkyl), in a solvent such as aqueous

methanol at temperatures ranging from ambient to 100°C provides after crystallization,
the desired intermediate ester of formula (34, R!is (a) and R’ is H), which is then
converted to the compound of formula (I) as outlined in Scheme X above.

15



Compounds in which R contains three heteroatons are prepared according to
L5 Scherme ﬁ'v 64 PCT Usgsgz 9
SCHEME XV &?9[0 09 Thus, "a {7998 ﬂ?c
benzodi azepirne of formula (1) is treated with an appropriately - .5
substituted cyano aroyl (heteroaroyl) halide, preferably an aroyl
(heteroaroyl) chloride 5 of fornmula (43)_.,in the presence of a base in an
aprotic organic solvent such as dichlb?éﬁethane or tetrahydrofuran at
tenperatures ranging from-40[err]Cto 80[err]Cto yield an
intermediate nitrile of formula (46, Scheme XVI) which in turn, is

hydrol yzed to an am de internedi ate of eneral formula (44) with an

i norgani c acid such as sulfuric acid anbi ent tenperature to 50
[err]C. Treatnent of the am de (44) mﬁLQia alk¥$ am de

\
2
@ R

When Y is OCHj; the compounds of general formula (I) of Scheme I can be
conveniently demethylated as outlined in Scheme XIV.

SCHEME XIV

AT R \\A R?
@ Y=O0CH; (I Y=O0H

Thus, the reaction of compound (I) wherein Y is OCH; with boron tribromide

in an organic solvent, such as dichloromethane, yields the corresponding phenol of

10 formula (I) wherein Y is OH, and A, B, D, E, G, X, R* and R® are as defined above
and R' is an heterocyclic moiety selected from the group (a) of heterocycles defined

above and illustrated below.
R3

~ X\ F
\

RZ .

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



10 di al kyl acetal of fornmula (4) in an aprotic organic solvent such as

di chl or onetyig 9606409 tetrahydrofuran at tenperatures rangipter/issgissds t 0
80C yields the internediate of formul a (45). Treatnent of (45) with _
hydr oxyl ami ne or a hydrazine of formula (6) in acetic acid at e

tenperatures ranging fromanbient to reflux yields the desired target
compounds of fornula (I) wherein A, B, D, Eg7G X Y, Rerr] and Rerr] are
as defined 15 above, and R err] is an heterocyclrc noi ety selected from

the (e), (i) and (k) group of het er ocycl es defined above.

-38 - [err] Anot her preferred process for the
preparation of the,l Late am de of formula (44), see Schene XV,
wherein A and B asé‘{@m is not CHis outI i.ned in Schenme XVI and

consists of treating a nitrile of fornula (46) vvrt g hydr ogen
peroxi de in dinet hyI sul foxi de essentially a ge procedure of
Katritzky et al. vhesi s, 949 (1989

[err] X -—é alkyl
F T ’B (43)
N 1) y—=< \ )\/\ (alkyl)z Oalkyl

@

J= acylating moiety
NHg

2) H,S0, 449

g

) ~N S
& | X—— G
N R'NHNH, (6) w

- N
Ve or NH,OH o
e I a
A — A

N

Nalkyl)2 A~ "R!
N
(5) N\Rr; @D

Thus, a tricyclic benzodiazepine of formula (1) is treated with an appropriately

substituted cyano aroyl (heteroaroyl) halide, preferably an aroyl (heteroaroyl) chloride
5 of formula (43) in the presence of a base in an aprotic organic solvent such as
dichloromethane or tetrahydrofuran at temperatures ranging from -40°C to 80°C to yield
an intermediate nitrile of formula (46, Scheme XVI) which in turn, is hydrolyzed to an
amide intermediate of general formula (44) with an inorganic acid such as sulfuric acid
at ambient temperature to 50 °C. Treatment of the amide (44) with a dialkyl amide
10  dialkyl acetal of formula (4) in an aprotic organic solvent such as dichloromethane or
tetrahydrofuran at temperatures ranging from 0°C to 80°C yields the intermediate of
formula (45). Treatment of (45) with hydroxylamine or a hydrazine of formula (6) in
acetic acid at temperatures ranging from ambient to reflux yields the desired target
compounds of formula (I) wherein A, B, D, E, G, X, Y, R? and R* are as defined
15 above, and R is an heterocyclic moiety selected from the (e), (i) and (k) group of

heterocycles defined above.



The preferred process to prepare conmpounds of general formula (I) in which

Rlerr] F¥sadons four heteroatoms and Rerr] is hydrogenpd;f/ugéﬁdskﬁed in
Scheme xvi 'O,

SCHEME XVII ‘[err] ' Treatment of the nltrlle I nt er medi ate*-
of fornula (46) of Scherre XVl with sodi um azi de and anmoni um chl ori de

I n an aprotic organic solvent such as 5 dig@; hyl f or mam de at tenperatures
rangi ng fromanbient to the reflux tenperature of t he sol vent yields
the desired compounds of fornula (1) wherein A, B, Db E, G X and Y,
are as defined above, R err] is hydrogen and R err] is an heterocyclic

noi ety sel ected fromthe group (m of heterocycles defined above. [err]

The conpounds of general fornula. (1) vvherel n Dis CWand W| s hydrogen,
can undergo Manni ch condensa |'Vﬂsho MQI(

) F‘4 @)

Another preferred process for the preparation of the intermediate amide of

5 formula (44), see Scheme XV, wherein A and B are CH and D is not CH is outlined in

Scheme XVI and consists of treating a nitrile of formula (46) with basic hydrogen

peroxide in dimethylsulfoxide essentially according to the procedure of Katritzky et al.,
Synthesis, 949 (1989).

SCHEME XVI1 _ N
J 1 \ . .
~ N F Y CN N
X—:- /)=G - *
P
N J- acylating moiety

(43)

a1 Dz CH)

30% H,0,

- DMSO, K,CO; Y—— |

NH
10 (44 D= CH) 2

The preferred process to prepare compounds of general formula (I) in which R'
contains four heteroatoms and R* is hydrogen is outlined in Scheme XVIL



SCHEME XVI | | Wlerr]

-40 - wo 99/06409 1hus, reaction of conmpounds of formula (dcraisgsasiss)

w th either aqueous f or mal dehyde or paraformal dehyde, a substituted
amne of formula (47), and gl aci al acetic acid in an al cohol sol vent--
such as nethanol at tenperatures ranging from anbi ent to reflux

yi el ds the correspondi ng Manni ch bases of gggeral fornula (1), wherein A
B, 5 E, G X, Y, Rerr], Rerr], Rerr], Rerr] and Rerr] are as
defined above; Dis CW W is a di al kyl am noal kyl residue preferably
a di nmet hyl am nonet hyl residue, and Rlerr] is an het erocyclic noiety

selected fromthe f), SRy, (). (). (k) (1) |
(n) and (o) éﬁgm—gﬁhogyéleggéefi(n)ed felbz)ve.(j)lo( ), (1. (m

Li kewi se, the conpounds of generl formula (1) wherei i QFP%?n under go

hal ogenation as shown ipsg XIEX. SCRIVE G
[err] X—— Qus, r dRM,| NH,Of > wth a
N- hal osucci ni ni de such® chforo 15 (pmpEo or iodo)sSuccNATnide in a

pol ar aprotic organic solve such as dichlorongt hane at tenperatures
rangi ng from-80C to anbi entl yields the correspondi ng hab d
derivatives of general fo I wherein A, B, E, G ijg\r&, R err]
and R[err] are as defy abpve, Dis CW Wis a halog h,as
chlorine (brom ne or iqdéne), g shr] is an hefl@r ocycf‘i c i ety
selected fromthe (a), (c), (e), (f), (g, (h)y, (i), (j), (k), (1), 20
(m, (n) and (o) group of heterocycles defined above. The
subj ect conpounds of, the pr nt_.jnventi on. wer e, test ed i Ql.ogi c .
activity according El‘éeattwg %f&’va’fr‘ ¢ b’?rl%%e@f#\%s(.’f rSiRuEs' (485 ot Serdffe"Rvr 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 compounds of formula (I) wherein A, B, D, E, G, X,
and Y, are as defined above, R* is hydrogen and R!is an heterocyclic moiety selected
from the group (m) of heterocycles defined above.

~Z Ny
\N— Vi
g N
10 (m)

The compounds of general formula (I) wherein D is CW and W is hydrogen,
can undergo Mannich condensation as shown in Scheme XVIIL

SCHEME XVII

X

~

ID\\ 'E N IE
G

N R =G
Bt l
N

HOAc, aq, CH,0 J\
J\ > o
0] /\ l/\

-~ R®R'NH Y —
Y—C A
AN AZ SR (47) Ai R?
(I, D=CH) | @, W= CH,NR®R’)

15



-41- Vasopressin V[err] Agonist Effects of Test Conpounds in Nornal
Consci ous gded Rats: Mal e or femal e nor

Spr ague- Dav%?ﬁlplgftas (Charles River Laboratories, I nc. I ng’gtg%drltl\’(sg

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 day of test,

rats were pl aced individually into rret‘fbbol ic cages equi pped wth
devices to separate the feces fromthe urine and containers for
coll ection of urine. Test conpound or reference agent was given at an

oral dose of 10 ng/kg in a volune of 10 nl /kg. The vehi cle used was 10
20% di met hyl sul f oxi d?hﬁ@“@@uoh%f%&gpdﬁna?%'fsﬂnﬁaf §’ Uiitr{ bifhel! ;{%&%
wat er at

after dosj ng the fest conpoun

rats were
/kg into the stioraaldehyde or nasqfw'g'me\d%édp ﬁgsut?&tet&reg armr of, rrrwéa(%'é)t angd aglacial

were not provi degtivadid inét Seolvl sdleast-such asmetHhhdetYﬁpéiﬂh Ghifting Brond Sbient
hours after dosj n of t@gﬂt‘est co (ﬁun he e d of “3 hour s,
uri ne vol une wa'd™ SFITSP %ﬁwmcpib }iherein &, B,

Fi ske One-Tén @,rrﬁireKerY,(Rl sl@ SRY ahd R’ Iﬂwmodbﬁdw aitR@p ) iorCwWh W is a

Nor wooa, ey, SHOHRLGHI TR imé%@ﬁ&a el RGRERN Sl B R 0

carried out usrhwgerboyclepwpt}r sslastaehﬁmmdhe(a)r@) (e), (ﬂa(ﬁeﬁﬁn(ah (BYIKEHEONm), (n)
EL-1 SE El ectrol )S?ﬁﬂl B BBRIEHElE defiiedbibopary osmolality shoul d
i ncrease propor%ngg yﬁ I'n tlne sc?eenr n;]%%)egt two rats were used for each
20 conpound. If the difference in the urine volune of the two rats was

greater thao 50% leewaset {hie rcdnii:a&ndﬂ&ﬁ' geﬁ&fdt formula (1) Vieedih 35 & OHda8 dnldergo
Agoni st Eff ect Consci ous Honmpzygous

Bratt| eboro Ratc}éa?%et‘ﬂn?ﬂaﬁfgg “"bf’h%@teggogg? | nsi pi dus Mal e

or femal e honbzygous Brattleboro rats (Harlan Sprague Daw ey, Inc.

I ndi anapolis, IN) of ody wei ght were supplied with s andard
rodent diet (Purmgeﬁﬁmb Chow 5001) and water ad I| tum On
the day of test, rats were 30 pplaced individually in I'f cages
equi pped with devices t DbEt he feces from-t—h:e iurrg’%\
cont ai ners for coll ex:.t.L.an of u . Test conpound or agent
was given at an oral f to 10 niij@osm:caummdmrre of 19 m /kg. The
vehi cl e used was 20% di¥ire met hyl sul fo*r—d&—g/{%@@-l»n 2. 5%4r eboi l ed corn
starch. During the test, rats were pr Gbd with wat@r Ngi tum :
Uine was coll ected for sO after Y— )k
i \A R!
R1
(I,D=CH) (I'W = halogen)

Thus, reaction of (I, D is CH) with a N-halosuccinimide such as N-chloro
15  (bromo or iodo)succinimide in a polar aprotic organic solvent such as dichloromethane
at temperatures ranging from -80°C to ambient yields the corresponding halogenated
derivatives of general formula (I), wherein A, B, E, G, X, R% R® and R’ are as
defined above, D is CW, W is a halogen such as chlorine (bromine or iodine), and R
is an heterocyclic moiety selected from the (a), (c), (e), (), (g), (h), (), (), k), (1),

20  (m), (n) and (o) group of heterocycles defined above.

The subject compounds of the present invention were tested for biological
activity according to the following procedures.
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PCT/ US98/ 19495064 PEA/USI8/15495
dosing of the tes? conpound. At the end of six hours, urine volume was
measur ed. Urinary osnolality was deternmined using a Fiske One-Ten =~
Csnmonet er (Fi ske Associ ates, Norwood, MA, 02062) or an Advanced
CRYOQOVATI C Csnonet er, Model 3C2 (Advanpg _lInstrunments, Norwood, M.
Determ nations of Na[err], Klerr] and C[err] ion 5 were carried out
using ion specific electrodes in a Beckman SYNCHRON ELI SE El ectrol yte

System anal yzer. This ani mal nodel was nmainly used for eval uation of

pot ency and dUstﬂFeé%inaV%'&Qg)rﬂg BTfecis of VEestOTBM Ui dsT i Néighalt s of this
study are shown 1 n . -

-43 - Exanp cio e d R lality Rat Type

(% decrease)[err] (% Increase)[err] 2 80%(1 ny/ kQ)

306% (1 ng/kg) CD_3 58% 2409 CD. 4

57% 2 Male or female normotensjyesSprague-Dawley rats; Q,@harles River Laboratoriesy,

CD 6 5 In®SRengston, NY) of 350-580 $%ody weight were sufphied with standard rocﬂe%%het

137% ' 0 vy s 5% CD 9B
) . Z v

21% (Puri ent Lab. Chow hjmiilwater ad hbxtum706/9 the day of test, rats svege,

CD 12 plde&dlindividually into metabdlidtcages equipped witklde¥ides to separate tie)Foces

0, 0, 0,
ig&)/o fromC@gé}?’ine and container%?c(x%gllf%tion of urine. ’IACgtgqﬁmpound or referencé:g 1 7
CD 18 ' was 2i%en at an oral dose of 19imgfkg in a volume of 103Dl A@. The vehicle ugibivas

Mo/ kg) 1852%094 &intBhyisifoxtdd (DMSO) in 2.5% preboiled com starch. Thirty minutes after
dosing the test compound, rats were gavaged with 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

15  Fiske One-Ten Osmometer (Fiske Associates, Norwood, MA, 02062) or an Advanced
CRYOMATIC Osmometer, Model 3C2 (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

20 compound. If the difference in the urine volume of the two rats was greater than 50%,
a third rat was used.

Yasopressin V_z_ Agonist Effects of Test Compounds in Normal

Conscious Homozygous Brattleboro Rats with Central Diabetes
25 Insipidus

Male or female homozygous Brattleboro rats (Harlan Sprague Dawley, Inc.,
Indianapolis, IN) of 250-350 g body weight were supplied with standard rodent diet
(Purina Rodent Lab. Chow 5001) and water ad libitum. On the day of test, rats were

30 placed individually into metabolic cages equipped with devices to separate the feces
from the urine and containers for collection of urine. Test compound or reference agent
was given at an oral dose of 1 to 10 mg/kg in a volume of 10 ml /kg. The vehicle used
was 20% dimethylsulfoxide (DMSO) in 2.5% preboiled corn starch. During the test,
rats were provided with water ad libitum. Urine was collected for six hours after



21
322%
87%
CD 27
37%
81%
CD 32
362%
63%
BB 37
256%
46%
CD 49
223%
-44 -

49% 181%
24 47%
WO 99/0640%? 9% cD 26
o T6% - 183%
CD 29 66%
334% BB 31 _,,.
77% 373%
CD 34 76%
308% CD 36

CD 22 ' 80%

159% 25
Sior PCT/US98/15495§7D9%
CD 28 - 75% =-=
305% CD 30
72% 298%
CD 33 68%
407% BB 35
66% 164%

doZﬂ-xé”of the test compound3 7R€/ the end of six hours, CQ*n?égvolume was m&fifed. 0

Unnarigmolahty was deter@gle,gll using a Fiske GQ;p-Ten Osmometer (I%)Jg%
Aséd%ates, Norwood, MA, 028629 or an Advanced CREIOMATIC Osmometerd ¥bdel

leXor

vanced Jnstruments, NarwoodqadylA)

‘a Refesyminations of Na*, K’F&ﬂd qw)ch

(% decreass$) [ avar¢ carried%ut lusitigeidhegpeeific] electrodesl in a Beckman SYMNGHRON EL-ISE

Electro%gg)ﬁtem analyzer. Thi%ﬁ%iglla%r%o?el was mainly us%\&%or evatation of

potencyand durati@n of action of the a@tixe compounds. The resdltg @f this study are

CD 52
80%

288%

CD 59
54%

245%

CD 63
79%

264%

@D 78

shown i‘éﬁ’% L CD607%
0
CD 22%
27% ' 214%
349% CD

CD 77 13%
21% 115%

CD 60
59%

150%

CD 64
84%

90%

CD



123%

79 38% CD 81
82% 490% D 83 8 perrusesnsass
4420~ VOPNEY o g4 56% 1377 ]
CD 85 76% 436% cD - 86 i
5% 86% CD 87 71%
214% CD 88 68%;3 . 226%
CD 90 61% 413% CD 91
22% 69% CD 92 69%
454% CD 95 68% 300%
CD 97 3% 106% CD 99
3208/%/ Exampitb% Urine Volume C[D7 Osmoliﬁﬂy Rat Tﬁéﬁ/ﬁ
oD 107 31% " decrease)’ %5%‘“““)1’ oD 108
9 0 21%
5% 2 o Mg Cgomn dngkd O S50
CD 116 3 66% 9% 9% D 117
68% 4 3119 3% CD 225% 120 CD 6%
269% 5 P50 cxh% CD 2729
cD 121 6 - 220 58% 1H)%, CD p 123
88% 7 663% 13% cD 137% [err] Per @At decrease in urine

vol ume vs. cont®l at 10 gger kg, unl e325%t herwi se s€Bt ed. bChange in
osmolality as fcent of rol at 10 nifi8%, unl ess d€Rerwi se stated. 5
[err] Rat nodel lsed: Sprad@&% Daw ey (CD)2&%Bratt| ebor@(BB).

-45 - 12 The 69 owi ng exanp3¥are preserfRd to illustrate
rather than |inX the scop8@%f t he229%ention. CD
EXAMPLE 1 5 14 86% 406% CD

(4- Fl uoro-2-tri¥3 uoronet h@%phenyl ) - (5H, 38%t pyrrol o[ 2,0Pc]

[ 1, 4] benzodi azekd n- 10- yl ) 888 hanone 400% CD
18 52% 214% CD
20 25% (1 mg/kg) 152% (1 mg/kg) CD
21 49% 181% CcD
22 80% 322% CD
24 47% 159% cD
25 87% 979% 16D
26 54% 279% CDh
27 76% 183% Cbh
28 75% 37% CD
29 66% 305% Cbh
30 81% 334% BB
31 72% 298% CD
32 77% 373% cD
33 68% 362% CcD
34 76% 407% BB
35 63% 308% cDh
36 66% 164% BB
37 71% 370% CDh
38 66% 256% BB
39 69% 253% Cb
40 46% 183% CcD
41 69% 240% CDh
49 74% 221% BB
50 53% 223% CD



Oxal yl chloride (2.0 g) was added to a suspension of 4-fluoro-2-
trifluoro oic acid (2.0 g) in dichloronethane (25 n ops
of g%ﬁ(g&%rnam de were added and the m xture was Stl%?TIH %

hour s room tenperature. The resultant solution was evapor at ed te--
dryness to give the crude acid chloride. This was redissolved in
di chl oronet hane and filtered. Evaporation of this mat eri al gave a

I|qU| d which was then redissolved in hexane; ;- tered, and evaporated to 15
yield the acid chloride as a pale yellow viscous |iquid, which was used

wi t hout further purification. The acid chloride (2.26
g) in dichloronethane (25 m) was added portionwi se to a mxture of

10, 11-di hydro-5 [ 2¢daC] [ enz (1.66

di chl or onet haneﬁ%@%# '8‘%’ |Ysl%lg']rngpyl g?#}:ﬁ?»gﬁki}e g@a‘g’}ﬁ'ﬁool ed in an

i ce bath. Af ter remaWn dgceeaseom t(é’nﬂacaeaaeé for 18 hours, the
reaction m xtur&lwas washed2% with water and satur &Rd aqueous sodi um
bi car bonat e. Thé2di chl or on€6%ane sol uti 01261% was dri@ over anhydrous
sodiumsul fate ®d filtere80%hrough a shdd#%ol um of CD  hydrous sodi um
magnesi um si l i c®e and furTher el uted w t288%everal vol CBs of 25

di chl or onet hane.58The conbi 48% or gani ¢ phd3@d4%nas concent@dted on a hot plate
with the gr5s@dual addi 80%n of hexane 60A% | crystal IGati on occurred.
After cooling, t6e crystal §4% were collleseg ed by filtgtion to yield 2.57

g of the title @&npound, n59% 154- 155 [ erdb% cDh
EXAMPLE 2 30 62 [ 224%3- Met hyl - pyriged - 1 CD
-yl)-2-trifluor@set hyl - phepyts (5H, 11H  214% CD
pyrrol o[ 2,-1-c] - [64, 4] benzodizegepi n- 10- yl ) 3gpthanone CDh 60% Sodi um

hydride in oil (.15 g) wag4eashed with hgyene and dry G5

di nmet hylfornamcyq (25 mM) ywag added, fol lggegged by 3- mettmjpyrazole (0.25 9).
Aft er 2 % 115% cD -46

hydr ogen evol ut |7gn ceased, 3

(4-f1uoro- 2tr|fluororrethyk henyI)_(5H 1kgogyrrolo[ 2,1

c][1, 4] benzodi axgpi n- 10-yjg g nmet hanone (;hyg ) was add The reaction

m xture was g4 heated ig .% sand bath @bl 0 [err]C f 15 hours. The
reaction mxturegswas pouregggnto ice @nd sat ur at saline solution
was added. The ggeci pi tate yRas col | ect ed A Filtration 5 The crude
reacti on producteswas di sso d i n dichl or thane and gtered t hrough a
short col um of gQydrous so m nagnesi um, | cate and ther eluted with
sever al addi t i onal vgfgrres of di chI4 ymet hane. TH&, conbi ned organi c
phase was concegtr at ed on a hot pl 3b%, Wi th the gradual addition of

hexane. After c@gling, the ystal s Wer € o4 col | ect by filtration to
g ﬁﬂgiflcatlon

yield 0.77 g of crude pr ct. Further
97 3% 106% CD
99 43% 205% CD
100 24% 248% CD
101 T76% 376% CD
107 31% 125% D
108 30% 145% cD
109 21% 95% Ch
115 66% 229% CDh
116 66% 256% CD
117 68% 311% D
120A 66% 269% CD
120B 67% 272% cD
121 22% 155% D
123 88% 663% CD

Percent decrease in urine volume vs. control at 10 mg per kg, unless otherwise stated.
Change in osmolality as percent of control at 10 mg/kg, unless otherwise stated.
5 “Rat model used: Spraguc-Dawley (CD) or Brattleboro (BB).



10 additional filtration through a short colum of hydrous sodi um

magnesi um Sybiosaéfde foll owed by the addition of hexane,pcyifgssgadsgshe
title conpound as acrystalllne solid (0.66 g), mp. 194-195 [err]C. _
EXAMPLE 3 15 S
[ 4- (4- Met hyl - pyrazol -1-yl)-2-trifluoromethyl-phenyl] -(5H 11H

pyrrolo[ 2, 1-c] [ 1. 4] benzodi azepi n-10-yl ) - net hgnone In the
manner of Exanple 2, enploying (4-fluoro-2-trifluoronethyl- 20

phenyl ) (5H, 11H- pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n- 10-yl ) - met hanone (0.8 Qg),

60% sodi um hydride in oil (0.15 g), 4-nethylpyrazole (0.20 g) and

di met hyl f or mam de (2% he followifig kxathples m(pﬁeseﬁteﬂ%mﬁs@te yaer ARdrAliniRt ¢hetope of
col orl ess anorphous _sqlid, M5, mz: 437. (MtH)[err], 873.2

(2MrH) [err]. 25 nventon. EXAMPLE 4

(4-Pyrazol -1-yl-2-trifluoronethyl - phenyl )-(5H, 11H pyrrol o[ 2, 1-
c][ 1. 4] benzodi azepi n- 10-yl ) - net hanone AMPLE 1 In the manner of
Exanpl e 2, e&ploying (4-fluoro-2-trifluoromethyl-phenyl)-

(5H, 11K pyrrol o[ 2, 1-c 1, 4] benz?dl azep| n- 10- yl% met hlanone (1. Ozg) 60%

sodi um hydri de pro-2-taiflworomethylip - lo
di met hy! f or mami de (35 m). ThQI%WéH‘inlazeFl%(ﬁ) 98- ﬂ?eﬂ‘@ﬁoﬂgt ained as a
col orl ess anorphous solid, M5, err ( MtNa) +,

845.3 (2MrH) +. 35 - 47
- Oxalyl chloride (2 O 5) wabXAddddE 6 a suspensmn of 4-fluoro-2-

5 henyl 5H.11
byr ol o 2. 108 [ FORKRREBubRmbd 45 201 B R cnefiihe ) 25 rwo drqps of
manner of Exanpﬂhn@hylﬁ)mianydmgre(%gdded@ﬂ Qe tmixfurei ovas netirfed| fophEhhbjies  at room
(SH, 11H pyrrol ofegnirfihiel TiPREARAL 851ERL whO e¥hporfIES BPBRMSS b #i%e Whe AR acid

sodi um

chloride. This was redissolved in dichloromethane and filtered. Evaporation of this
material gave a liquid which was then redissolved in hexane, filtered, and evaporated to

15  yield the acid chloride as a pale yellow viscous liquid, which was used without further
purification.

The acid chloride (2.26 g) in dichloromethane (25 ml) was added portionwise to
a mixture of 10,11-dihydro-SH-pyrrolo[2,1-c]{1,4]benzodiazepine (1.66 g),
20  dichloromethane (10 ml), and diisopropylethylamine (1.30 g), cooled in an ice bath.
After remaining at room temperature for 18 hours, the reaction mixture was washed
with water and saturated aqueous sodium bicarbonate. The dichloromethane solution
was dried over anhydrous sodium sulfate and filtered through a short column of
hydrous sodium magnesium silicate and further eluted with several volumes of
25  dichloromethane. The combined organic phase was concentrated on a hot plate with the
gradual addition of hexane until crystallization occurred. After cooling, the crystals

were collected by filtration to yield 2.57 g of the title compound, m.p. 154-155 °C.

EXAMPLE 2
30
[4-(3-Methyl-pyrazol-1-yl)-2-trifluoromethyl-phenyl}(5H,11H-
pyrrolo[2,1-c]-[1,4]benzodiazepin-10-yl)-methanone

60% Sodium hydride in oil (0.15 g) was washed with hexane and dry
35  dimethylformamide (25 ml) was added, followed by 3-methylpyrazole (0.25 g). After



hydride in oil (0.20 g), 3-cyclopropyl pyrazole (0.43 g) and

di met hyl f orghH€s06 0O m), the product (1.22 g) was obt pichafkodi$s495
crystal line 50|d mp. 163-164 [err]C 10 o
EXAMPLE 6 -[ 4- (4- Met hyl -i ni dazol - B e~
-yl)-2-trifluoronethyl-phenyl]-(5H 11H

pyrrol o[ 2. 1-c] [ 1. 4] benzodi azepi n-10-yl ) - met h one 15 In the manner of
Exanpl e 2, enploying (4-fluoro-2-trifl uor one -phenyl)-(5H, 1 1H

pyrrol o[ 2,1-c][ 1, 4] benzodi azepi n- 10-yl ) - net hanone (1.0 g), 60% sodi um
hydride in oi | (0.20 g), 4-nmethylimdazole (0.25 g) and

di met hyl f or mani g dxbgén &Vdlutién) @edskd) g-ﬂuoro-@maﬁeﬁ] 1- ._5(51481 1P0pRTAIS2, AS

E?(Aﬁ/gf rEpgous S0, j[(iJ 4 tgﬁng axepm-%—yf) th':;?lone & 0 \%Zs?)a ded reaction mixture was

HI- Pgr [ ol 19I[ 2. 1- Ch%&e&hlﬂmdﬁammﬂl@"@@oﬂmhduﬂs [’ﬂhe?reédtiohlrﬁli&ﬁire ivas%ﬁured onto ice
rifl uorone
>Iéxarrpl e 2, enpl 8Y ‘?ﬁ 58:@%& a%m? 5° |“fﬁsLﬁﬂd8ﬂ‘etW P’ﬁﬁ‘@ﬁ{# yras gcﬁﬂcteg qu filtration.

11H pyrr ol o[22, Thelcrjde, nt}adztmnszddmapamdxsﬂcﬂvgd jn dizhlosomethar(el arfi tj)tcreﬁﬁ)ﬁmugh a
di hyd

3|Orr{9'tj hmyl for ma% é‘é&ffgﬂm Lf ﬁgdl%gf)%(thuh ﬁménésooungic%ﬁ(%gm%gﬁo t‘gllﬂrl]g

a col or| ess anoegditeral yelumes ofichipromethane. 2The comb@rmdm)rgmq phasgzwasg:oncentrated

(E)Z(,IZ\AI:-/;DL I[EetrBr] on a hot plate with the gradual addition of hexane. After cooling, the cry8dls were

(2- Chl or o- 4- f | uGPYsscd By filtration tq jyield G-37 g of & ende prpdustz oFnmtbes ppysification by
10-yl ) - met hamonadditional filtration thrddgh! &/ kherh colinéeof By &ng)souaﬁn bResit@ §licate,

suspensi on of 24 4-f | uqr.obe i d

di chl or omet hanefqg)dv ng th?’\ﬁg B gzlﬁf‘a%ﬁ r}@?lﬂ‘iffﬁﬁ ‘F'F&n‘f ‘%*Feas a crystallifgeplid
and the mxture(@xéég};tmlpré%-ﬂeﬁ °(E8 hours at roomtenperature. The resultant
sol ution was evaporated to give the crude 2-chloro-4-fluorobenzoyl chloride

as a
EXAMPLE 3

15

[4-(4-Methyl-pyrazol-1-y1)-2-trifluoromethyl-phenyl]-(SH,11H-
pyrrolo[2,1-c][1,41benzodiazepin-10-yl)-methanone

In the manner of Example 2, employing (4-fluoro-2-triflucromethyl-

20  phenyl)(SH,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone (0.8 g), 60%

sodium hydride in oil (0.15 g), 4-methylpyrazole (0.20 g) and dimethylformamide (25

ml), the product (0.47 g) was obtained as a colorless amorphous solid, MS, m/z: 437.3
(M+H)*, 873.2 (2M+H)".

25 EXAMPLE 4

(4-Pyrazol-1-yl-2-triflnoromethyl-phenyl)-(5H,11H-pyrrolof2.1-

c][1.41benzodiazepin-10-vy)-methanone

30 In the manner of Example 2, employing (4-fluoro-2-trifluoromethyl-phenyl)-
(SH,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone (1.0 g), 60% sodium
hydride in oil (0.20 g), pyrazole (0.25 g) and dimethylformamide (35 ml). The product
(0.62 g) was obtained as a colorless amorphous solid, MS, m/z: 423.2 (M+H)", 445.2
(M+Na)", 845.3 (2M+H)".

35



10 viscous oil (3.72 g). The crude 2-chl oro-4-fl uorobenzoyl
chloride (3.68 g) in dichloronethane (25 m ) was added portionw se to
a stirred, yi o6 ed solution of 10, 11-di hydro-5H PCT/US98/15495
pyrrolo[ 2,1 i fl, ] benzodi azepine (2.76 g), diisopropylethylamne (2.47 g) .
and 15 di chl oronet hane (50 mM). After 18 hours at roomtenperature, the ™"
reacti on m xture was washed with water and saturated aqueous sodi um
bi carbonat e. The di chl oronet hane sol utgpn was dried wth anhydrous
sodium sulfate and filtered through a short col umm of hydrous sodi um
magnesium silicate and further eluted with several vol unes of

di chl oronet hane. The conbi ned organi c phase was concentrated on a hot plate
with the 20 gradual addition of hexaneEXAMPL® $stallization occurred.
After cooling, the crystals were collected by filtration to yield the
title conpound (3.85 g), mp. 110-112 [err]C

EXAMPLE 9 25 4-(3-Cyclopropyl- razol- -yl)-2-trifluoromethy-phenyl]-(SH.11H-
[ 2- Chl or o- 4- ( 3- net hyl - pyr.azol - ) r

c][1. 4] benzodi azepi n-10 L mmo i ﬂle?i:&n%ne
and [®- Chl or 0- 4- (5- et hyl - pyrazol -

-yl h I 5H, 1
ci/[)l 2] gg%zz)dl( a S/i!‘?lll_b ‘g%{ rr%'ﬁ ?%%nonpele 8 [ emﬁgymg)(4gbuoro-z-tnﬂuorometlll\)(bipheléyla-

To 60% sodi um h uH-pyrm%@[a lcell B.4fhenaedinzepin-d Owl}-methapane(l.4% ), 60% sodium
di met hyl f or mam geqr{d@3n B O‘Q@%)aﬂgﬁﬂo%'oﬂ? ¥dzBM (8243 g; ah@ dhRetylforienide (50

Tt pyrrol of 2, 1 Seprodygidl2e 8 was obigines e Bk B 5 o) vas

added. The ygeaction m xture was heated for 35 18 hours in a sand bath

(internal tenperature 125 [err]C). The ﬁmure was then
-49 - poured onto ice and furth j ith a saturated saline
solution. The precipitated solid was recovered by _filtration. The

crude product was digs gl
sodi um sul fate, ang the

] ?%ﬂ” A gous
ydr ous
sodi um magnesi um si | i cat® L p1.93DE ) i
di chl or onet fyne. The conbi ned el uate was refI uxed on a hot pI ate with the
gr adual additio hexane ntil ue ut i S observ
cool i ng an }g’éﬂr\" %agmégg gn@"otJl -%‘&Efemﬂﬁﬁrﬁ Eyl%?élrlllg
to a second col pmoletz 1-c][1 Albstrrodiazepindiouyt)-niegneone (1.0 ig),i 60% sodital hydride in

cyaporati on of Lty s8s b rHiFEIS0"R A ma me iyl GSthebam s oA

compound (0. 66 g) was obtained as an amorphous sohd MS, m/z: 437.2 (M+H)",
20 873.2 2M+H)".

EXAMPLE 7

(5H.11H-Pyrrolof2,1-c][1,41benzodiazepin-10-y1)-(4-[1,2,4]triazol-1-

25 1-2-trifluoromethyvlphe -methanone

In the manner of Example 2, employing (4-fluoro-2-triflucromethyl-phenyl)-
(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone (1.0 g), 60% sodium
hydride in oil (0.20 g), 1,2,4-triazole (0.20 g), and dimethylformamide (25 ml), the

30 title compound (0.36 g) was obtained as a colorless amorphous solid, MS, m/z: 424.2
(M+H)", 847.3 2M+H)"



10 (1.11 g), M5, mz: 403.2 (MtH)[err]. Met hod 2: To a
pre-cool ed, stirred suspension of hexane-washed 60% sodi um hydri de
(3.00 g) in dry dinethylformam de (250 m ) was added dropw er
nltrogen 3WR % razol e (5.50 g) at O[err]C. The m xture \A&S?T\f\%”%gﬁ?o
room 15 terrperature . After gas evolution ceased, - -
2-chl or o- 4-fl uorophenyl)-(5H, 11H

pyrrol o[ 2, 1-c][ 1, 4] benzodi azepi n- 10-yl ) - net hgnone (17.0 g) was added as a

solid, and the m xture heated to 130[el%] C for one hour. The reaction
m xture was poured into ice water, a precipitate collected by
filtration, and air-dried. The precipitate was di ssol ved I n

di chl oronet hane, dried over anhydrous s fate, and filtered through
a short 20 colum of silica gel, elut§%5g§¥g¥ﬁ%$hyl acetate. The conbi ned
filtrate was evaporated in vacuo to a residual foam (18.5 Q).
Purification and (epgicitd-a0nab 1H-gy2¥olol2,1-dIf £ AT
chromat ography ©on sifrca gel elu |ng Wi a gradien Xture of e

acet at e- hexane (10:90 to 25:75), yiel d8d¥Domethaneneq regi oi somers: 25

| soner A, [& chloro-4-(3-nethyl-pyrazol-1-yl)-phenyl]-(5H 11H) -pyrrol o[ 2, 1-

ol 14 b O ) Oxelyl chignge (AR B whe addeadhssinedsian of ZlorerpRndbrizals

fromdiethyl etdid (344 g)oiedichigromethaner (SOrmbt aTWoZdntdp@rbff dmtl@ﬂfomnaimdeowerc

yiel d regioiso 275 as ol ord G I ne S

s 145°8 050 Hlae ahfl vie ““’?%‘Berré’lagéﬁﬂf‘g-fffﬁﬁﬁr s ?‘{3‘??6? ATRPEIHIS o the tesutafl
1-yl) - phenyl ] - (SktiohHy-ap yevapsrafed, to- give the crude 2-chloro-4-fluorobenzoyl chlonde as a
c] [ 1, 4] benzedi rret hanone (1.93 g) as a col orl ess anor phous
solid. A ! ailg%p Olﬁgsjc ystal lized from di ethyl ether, followed by
recrystal lization from met hanol to yield regioisoner B as col orl ess,
needles (1.4 g), m pThel6Rdd @3cHioroMsfih6tobenzByf chidbide (3&8 g Mut dickordmiétiile (25

" é: ) 403 (MrH)+ ml) was added portionwise to a stirred, ice cogledsplutiopqof 10,11-dihydro-5H-

-5

[]2[ glhzf[) 0- 4- ( 3- pserdwﬂz m}twwetﬁed&hzeph’me@ﬂﬁ (& H. dilsbpropyletiyllahide 1¢(2.4% g) and
Cc en a

2- Chl or o- 421((% pyr az0 (Sq%l? 'ﬁfe%%?os nll1 yakn mor?otergpe%&'ﬁ%e)’c}g% ffaf%ornr%tm was

washed with water and saturated aqueous sodium bicarbonate. The dichloromethane
solution was dried with anhydrous sodium sulfate and filtered through a short column
of hydrous sodium magnesium silicate and further eluted with several volumes of
dichloromethane. The combined organic phase was concentrated on a hot plate with the

20  gradual addition of hexane until crystallization occurred. After cooling, the crystals
were collected by filtration to yield the title compound (3.85 g), m.p. 110-112 °C.

EXAMPLE 9
25 2-Chloro-4-(3-methvl-pyrazol-1-yD)-phenyl]-(5H,11H)- rolo[2
clf1.41benzodiazepin-10-yl)-methanone (Isomer A)
and

2-Chloro-4-(5-methyl-pyrazol-1-yl)-phenyl]-(5H,11H)-pyrrolof2,1-
cl(1.41benzodiazepin-10-yl)-methanone (Isomer B)
30 .

Method 1: To 60% sodium hydride in oil (0.3 g, degreased with hexane) in
dimethylformamide (25 ml) was added 3-methylpyrazole (0.55 g). When the hydrogen
evolution subsided, (2-chloro-4-fluorophenyl)-(5H,11H-pyrrolo[2,1-c][1,4]benzo-
diazepin-10-yl)-methanone (1.70 g) was added. The reaction mixture was heated for

35 18 hours in a sand bath (internal temperature 125 °C). The reaction mixture was then



suspensi on of sodium hydride (60%in oil; 2.0 g) in dinethylformmde (50
m) was added 3-net hyl pyrazole (3.39 g) in portions. After hydrogen
gas evol ut yRyekfRdssed: 2- 10 chloro-4-fluorobenzonitrile (5. bersosAssoadded
and the m xture was stirred at room tenperature for 18 hours. The _
m xture was poured onto ice, diluted with brine, and the resulting ==
precipitate was collected by filtration. The crude product was dissolved in
di chl oronet hane, filtered through a col umm o‘i anhydrous sodi um nmagnesi um

silicate, and crystallized by the addition of hexane.
Recrystallization from ethanol gave 4.42 g 15 of product, mp. 148-150
[err] C. Step b) 2-Chloro4-(3-nethyl pyrazol -1-yl)benzam de: A

suspensi on of Zpgured ontoCibé @A® fifktHed difRic W/ iRl hasafiratdd ShREIARAL. ' e dréipibadd)
fromstep a in dinethyl sulfoxgbe ,og20_ . cont ai ni pot assi . um .
car bonat e (0.409(’&;9#&%‘ EeP% Yanfiltrations h. They e npeaguct [was) x figenlyehodn
i- ﬁ i) \gﬁs addﬁldlglaﬂiinéﬂiﬁwmdﬁ_ dised [di‘rey\/&ﬁhymbﬁ@dodignf gﬂfatié,?ﬁfaf HnUfiRered througl &f
our. e resyl tan reci pitate was recovere i on and .

Fecrystal i zed Shor Eoiplh ot BdsBbs soBin BREGH sitcar' and, Bitoer sBk, wish sovera
needl es, m . 1&durh€Oof dichlpfomddnen’The combined23bat® wiabd/dfiuked on 2hot plate with the
Step c¢) 2-Chlorg;4-.643- Y, - ) o] | d; ti 2-
chl oro- 4- ( 3- net Sa/‘?‘f)a(l %g%on 13@%%@%? gg.inf éJé #%Eégiyéﬁ gvﬁss@éc’%wg& [ an‘g‘%é‘ﬁ S
75% sul f uamerphensisqlRi was obkaineds o Shre ubjecting thisempterinl tonal sseanidueolumn of
nitrite (1.73 Glydiess SSHIEM magnesiund BfficHe dndl @va‘ﬂ@&t%ﬁ‘%ﬁ%c SOIVEMOR vacuo gave a

tenperature over,1l h and poured onto Ice. The . reci prtate was
col | ected by fiixtureiolFegivisomers §AnandLB 1napmroximately 219:1 eatiorasam. amerphous glass

Step d)  [1® CW10r10g¥ MS; MRt BB 20meEyt. - 1-yl ) - phenyl ] - (5H 10, 1 1-di hydro-
pyrrol o[ 2,1-c][1, 4] benzodi azepi n-10-yl)-net hanone: A m xture of

2-chl oro-4-(3- nmet hyl pyrazol - 1-yl ) benzoic acid (0.69 g),

di chl or onet hane (25 Methadri2om sfliepa qpre-epealed] stirred suspersiche of Thekang-wasted 60%

drop of di net hy, nﬁ”i]&h d Sty ?E% : 3 1 Ay .
The m xture wasgofggfnce t rg? gg’ﬁotgk{er{lagfp%ﬁrﬁ&g% or oﬁ%?%%@? %&asn? slc?edaﬁrgi]%e
-51 - indler nitepgan Frmethylpyazole (5.50 g) at 0°C. The mixture was warmed to room
10, 11- di hydio- S,Eh,ggf ik o[ 2, Al ] 4 di i g . ' -
di chl or onet hane %q? am])é c[gm al m[g%"é %rggggl?ogﬁt&h;? §%‘2‘1‘(fg?°7’%"h°)“.yl)ﬁtﬁ§’lm
m xt ur e el TEloly leglL bt hegzodinzapingd thyl-wethgpoas( 17.Qigkasastded 24,a sglid, and
3 atu (rj ated aqUﬁqus niReGlire! g@ated to t%marﬂaeme ngﬁm ]Emib%‘actibrﬂﬁmﬂﬁﬂ@ﬁs}a@ ﬂoﬁwﬁ inéé fce
ried over anhydrous _sodi.um s . ilLtere rough.a short.
col um of anhyd %tﬁ% a?&%?ﬂlt}fﬂterr%°34’?8§?§%a@&ﬁ?%’ét"é‘fi a’}{ﬁ&%‘gl EF‘? Bngp‘tgte Wvﬁs&‘ssolved
concentrat ed arid didhdoropethanendriedeever ianhydvass sodininadul farss and ifiiteredi thtdugh aeshbetr
E ('\)/I+E|') \[/Zr ] 20 885&%“%} ﬁﬁﬂ?%‘gg‘? ClintidB Rith Lh§1 dkak ©The ComBiRed Fitfate #98evaporated in
’ vacuo to a residual ;ldam (18.5 g). Purification and separation of regioisomers by low
pressure column chromatography on silica gel eluting with a gradient mixture of ethyl

acetate-hexane (10:90 to 25:75), yielded two purified regioisomers:

25 Isomer A, [2-chloro-4-(3-methyl-pyrazol-1-yl)-phenyl]-(5H,11H)-pyrrolof2,1-
c][1,4]benzodiazepin-10-yl)-methanone (13.5 g), as a colorless amorphous solid; MS
(ED), m/z: 402 (M)". A sample (0.5 g) was crystallized from diethyl ether, followed by
recrystallization from ethanol to yield regioisomer A (0.275 g) as a colorless, crystalline
solid, m.p. 141-143 °C;

30

Isomer B, [2-chloro-4-(5-methyl-pyrazol-1-yl)-phenyl]-(SH,11H)-pyrrolo[2,1-

c][1,4]benzodiazepin-10-yl)-methanone (1.93 g) as a colorless amorphous solid. A
sample was crystallized from diethyl ether, followed by recrystallization from methanol
to yield regioisomer B as colorless, needles (1.4 g), m.p. 160-163 °C; MS (EI), m/z:

35 402 (M), MS (+FAB), m/z: 403 (M+H)* .



EXAMPLE 11 10 [2- Chl oro-4-(4-nethyl-pyrazol -

-yl)-phenyl - (5H. 11H pyrrolo [ 2, 1-

c][1.4] benzod| azepi n- 10-yl ) - net hanone In the

Exampl e 9' ¥ *8’ 1, enpl oyi ng (2-chl or o- 4-f | uor opheny! ) - n?%ﬁfs”@’f‘s"s

(5H, 11H- pyr r ol o[ 2,1-c][1, 4] benzodi azepi n- 10-yl ) - net hanone (1.0 g), 60% ==+

sodi um hydride in oil (0.3 g, degreased with hexane), 4-nethyl pyrazole
(0.48 g) and di met hyl f ormam de (25 m),_the title conpound (0.74 g)
was obtai ned as an anor phous sol id, I\/Ssorﬁ z: 403.2 (MtH)[err], 425.2

( MtNa) +, 805. 3 (2M+H) +. 20 _ EXAMPLE 12
[ 2- Chl oro-4-(4-net hyl -i m dazol -1-yl)-phenyl]-(5H 11H pyrrol of 2. 1- '
c] [ 1, 4] benzodi azepi n- 10-yl ) - met hanone 25 In the manner of Exanple

9's Method 1, enpl oying (2-chloro-4-fluorophenyl)-
(5H, 11H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi BXAMPDE 6 hanone (1.0 g), 60%
sodi um hydride in oil (0. 3 g, degreased with hexane),
4- et hyl i mi dazol e di rret hyI f or mam de
conpound (0. 38 g)l¥aEhle 3+ methyl-pyrazel-d,¥l)-ph EH)-§
(MrH) +. 30 5 clf1.41ben odiazepin-10- l-m thanone '52 -
EXAMPLE 13

[2-Chloro-4-(3-trifluoronethyl-pyrazol -1-yl)-phenyll-(5H 11H

pyrrolo[ 2. 1-c] [ 1. 4] b$tep )i 2z€hlofo-24{33thgthyipyiaasclohgl)bénzonitrile: To a cbblei (@ °C)

(SH5 1y o apeent il e e o6 50 1 e SFREB CO g e
sodi um hyafided é—mcthmlplyra(mlez(ea 39, g)dnqppﬂmmd Adter thytengen egas evolution ceased, 2-
3 {11 vor ot It uTaRalel sl 207 o) was adle L R Vi Gl robl

title conpound was alne as an ous
temperature for 18 hours. The nuxture was poured onto ice, diluted with brine, and the

resulting precipitate was collected by filtration. The crude product was dissolved in

dichloromethane, filtered through a column of anhydrous sodium magnesium silicate,

and crystallized by the addition of hexane. Recrystallization from ethanol gave 4.42 g
15  of product, m.p. 148-150 °C.

the t|tIe
: .13

Step b) 2-Chloro-4-(3-methylpyrazol-1-yl)benzamide: A suspension of 2-
chloro-4-(3-methylpyrazol-1-yl)benzonitrile (4.35 g) from step a in dimethyl sulfoxide
(20 ml) containing potassium carbonate (0.40 g) was cooled in an ice bath. Hydrogen
20  peroxide (30%, 2.4 ml) was added and the mixture was warmed to room temperature
over 1 hour. The resultant precipitate was recovered by filtration and recrystallized |
from ethanol to yield 2.44 g of product as fine needles, m.p. 159-160 °C; MS, m/z:
235.9 (M+H)".

25 Stepc) 2-Chloro-4-(3-methylpyrazol-1-yDbenzoic Acid: A solution of 2-
chloro-4-(3-methylpyrazol-1-yl)benzamide (1.09 g) from step b in aqueous 75%
sulfuric acid (25 ml) was cooled in an ice bath and sodium nitrite (1.73 g) was added.
The mixture was warmed to room temperature over 1 h and poured onto ice. The
precipitate was collected by filtration and used directly in the next reaction.

30

Step d) [2-Chloro-4-(3-methyl-pyrazol-1-yl)-phenyl]-(5H-10,11-dihydro-
pyrrolo[2,1-c]{1,4] benzodiazepin-10-yl)}-methanone: A mixture of 2-chloro-4-(3-
methylpyrazol-1-yl)benzoic acid (0.69 g), dichloromethane (25 ml) from step c , oxalyl
chloride (1.0 g), and 1 drop of dimethylformamide was stirred at room temperature for

35 18 hour. The mixture was concentrated, taken up in dichloromethane (25 ml), and



10  MB, mz: 457.2 (MH) +. EXAMPLE

14 [2-Chloro-4-( 1 .2.4-triazol-1
-yI') - phenyo donjdadol H pyrrolo [2.1- 15 PCT/US98/15495
c] [ 1, 4] benzodi azepi n-10-yl ) - net hanone In the manner of -

Exanple 9's Method 1, enploying (2-chloro- 4-11 uor ophenyl ) -

(5H, 11H pyrrol of 2, 1- c][l 4] benzodi azepi n- 10-yl ) - net hanone (1.7 g), 60%
sodi um hydride in oil (0.5 g, degreasedg th hexane), 1,2,4-triazole
(0.70 g) and 20 di ret hyl formam de (50 m ), the title conpound (0.51 g)
was obtai ned as an anor phous solid, M5, mz: 390.3 (MrtH)+, 779.3
(2M¥H) +. EXAMPLE 15 25

(2- Chl or 0- 4- pyr4dded o ulmﬁhﬁabt)lo(ﬁhmhgz&opsmpgh@[ﬂzm-c][l ,4]-benzodiazepine (0 51 g)
Examol ¢ o s VetRaReHoropiAagt (IF w3 BReine dirempisidapins ©-78 B T mixtue
(5H, 11H- pyrr ol oywas the}q at, réphctempeianme fiom 18 b-anld) washed avitin sat@rhted gpueotd $odinum

sodium 30 hydgi deefe 961L“‘§‘85% hg brg%g%gﬁ?&%? Ml W%ﬂ?%drgﬁy E§cﬁ{u% SultbattPar

and di et hyl f or mam e comnmpoun
obt ai ned as San filredthooughspshat cowBrmnf anhydrous s@é&nzn@gms;um S1hcate The solution

2230;“ or o- 4- pyr‘zazlso oncen ate and e resultant material Eﬁ*k@séﬂﬂz@d from diethyl ether to give
][ L. 4] benzod) d0EhE AL FOOGHCH R NS “Cs MS, mz: 4032 (MY 180H& (RMHEDF-

Exanple 9's Method 1, enploying (2-chloro-4-fluorophenyl)-

(5H 11H pyrrol o[ 2, 1- p] [ 1, 4] benzodi azepimmmnone (1.0 g), 60%

sodi um hydride in oil (0.2 g, degr exane), pyrazole (0.20
g) and 10di net hyl formam de (25 ml), the title conmpound was obtai ned as

an anor phous soli dyy chiere-4-(4-methyl-pyrazol-1-yl)-phenyl-(5H,11H-pyrrolo[2.1-

1.4]1benzodiazepin-10-vl)-methanone

- In the manner of Example 9°s Method 1, employing (2-chloro-4-fluorophenyl)-
15  (5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone (1.0 g), 60% sodium
hydride in oil (0.3 g, degreased with hexane), 4-methylpyrazole (0.48 g) and
dimethylformamide (25 ml), the title compound (0.74 g) was obtained as an amorphous

solid, MS, m/z: 403.2 (M+H)", 425.2 (M+Na)", 805.3 (2M+H)".

20 . EXAMPLE 12

1.41benzodiazepin-10-vl)-methanone

25 In the manner of Example 9°s Method 1, employing (2-chloro-4-fluorophenyl)-
(5H,11H-pyrrolo{2,1-c][1,4]benzodiazepin-10-yl)-methanone (1.0 g), 60% sodium
hydride in oil (0.3 g, degreased with hexane), 4-methylimidazole (0.48 g), and
dimethylformamide (25 ml), the title compound (0.38 g) was obtained as an amorphous
solid, MS, m/z: 403.3 (M+H)".

30



10 MB, nmlz: 389.2 (MtH)+, 777.1 (2MH) +.

EXAMPLE 17 [ 2- Chl or0-4- (1Hi i dazol -1

-yl') - phenylyo o@bkadd H pyrrol o[ 2, 1- 15 c] [ Pchhusosnsass
benzodi azepi n- 10-yl ) - net hanone In the manner of Exanple 9's
Met hod 1, enpl oying (2-chloro-4-fl uorophenyl) (5H 1 B e

1H pyrrol o[2,1-c][1, 4] benzodi azepi n-10-yl ) - met hanone (2.0 g), 60% sodium
hydride in oi | (0.50 g, degreased with hexang), im dazole (0.50 g) and 20
di ret hyl formam de (25 m ), the title conpound (0.57 g) was obtained as a

tan anor phous solid, M5, mlz: 389 (MtH)[err]. .

EXAMPLE 18 25 [ 2- Chl or o- 4- (3 nmet hyl pyrazol - 1

-yl)-phenyl | -(3-nmethyl-5H 1 1H EXAMPLE 13

pyrrol o[ 2. 1-c] [ 1. 4] benzodi azepi n- 10-yl ) - net hanone Step a)
1- (5H, ‘11H Pyrrolo [2, 1-c][ 1, 4] benzod| azepin- 10-yl)-2,2, 2-

trifl uoroethanone: _T2-Ehlor®4e raz 1-1-yl)- hen 11-(SH.11H-
10, 11-di hydro- 5H-pyrrol g ) and

di i sopropyl et hyl am ne (4760 - v T s- added

dropwi se tri¥ | uoroacetic anhydr| de (7.0 g) I n d| chl oronmet hane. The m xture

Saturated . o hooeoiEHRIEhH o EOmpdol ?Eﬁﬁdq”@mﬁ?@“%%**é&mﬁ&° BBty
anhydr ous sodi ufd 11H—rsvm%[?é-@hhﬂbienz%h@epmh}%mljﬁnﬁhmpt (%! ZvmbQ% sodium
anhydrous sodi umdfmriﬁ%nt(mzslg ueg{e@sedaﬁm héXiies; AIRIfRBbKIBAP) 18208 30.61 B Sand

concentrated on ate h radual additio
-54 - elr"q%ifg V\(APEGF-@ b Ifle SomPONG Was Obiined g a0y arpephppy solidhe
crystals welle cMS,aetetbty (M+H)". filtration to yield 7.70 g of product as

fine needles, mp. 134-135 [err]C, M5 nlz: 281 (MtH)[err]. 5
Step b) 1-(3-D nmet hyl am nonet hyl -5H, 11H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n-
EXAMPLE 14

2-Chloro-4-{1,2.4-triazol-1-vl)-phenvl]-(5 H-pyrrolo{2.1-
15 cl[1,41benzodiazepin-10-v)-methanone

In the manner of Example 9°’s Method 1, employing (2-chloro-4-fluorophenyl)-
(SH,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone (1.7 g), 60% sodium
hydride in oil (0.5 g, degreased with hexane), 1,2,4-triazole (0.70 g) and

20  dimethylformamide (50 ml), the title compound (0.51 g) was obtained as an amorphous
solid, MS, m/z: 390.3 (M+H)*, 779.3 2M+H)".

EXAMPLE 15
25 (2-Ch!or6-4-pyrrgl-1-yl-phenyl )-(SH.11H-pyrrolof2.1-

clf1.41benzodiazepin-10-vl)-methanone

In the manner of Example 9’s Method 1, employing (2-chloro-4-fluorophenyl)-

(SH,I1H—pyrrolo[2,l-c][l',4]benzodiazepin-10-yl)-methanone (1.7 g), 60% sodium

30  hydride in oil (0.3 g, degreased with hexane), pyrrole (0.42 g) and dimethylformamide

(25 ml), the title compound (0.60 g) was obtained as an amorphous solid, MS, m/z:
388.2 (M+H)".



10-yl)-2,2,2-trifluoroethanone. A mxture of 1-(5H, 1 Hpyrrolo[2,1-
c][1, 4] benzodi azepi n-10-yl)-2,2,2-trifluoroethanone (2.80 g), ) fromstep
a) , bis- wo9906408i net hyl am nonet hane (2.04 g), paraformal deRQTAISPISATS g)

and acetic atid (1.20 g) in a mxture of tetrahydrofuran.(50 nl) and
met hanol (50 m) and was stirred at room 10 tenperature for 18 hours. The
m xture was concentrated in vacuo, water was added, and t he aqueous

m xture was extracted w th dichl oronet hane.-5Bhke conbi ned extracts

were dried over anhydrous sodiumsulfate and filtered through a short

col um of anhydrous sodi um magnesi um silicate. The sol ution was
concentrated in vacuo and the resi due was crystallized from hexane to
yield 2.05 g of the product as a col or EEXAMBLE{165 mp. 109-110 [err]C,
MS mz: 338.3 (MtH)[err].

Trinmethyl-(10-trifluoroac | - 10 h [ ¢

c] [ 1, 4] benzodi azepi n-&é&h&—@#l Asral S R GRYAN 2ARZuU P

1-(3- l|1,4|begzod;azepm 10-xll-¥gethagoge

d| met hyl am sorret hyl - 5H, 11H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n-10-yl ) -2, 2, 2-

trifluoroethanone (1.83 g) from step b) and i odonethane (1.0 g) in
d| chl or onet hane In thefhanhgr of@Exasiple'9°s Method dp employingr @tchierotofludréphenyt)s .
Di et hyl et her ﬁﬁ(ﬁj ?Ztl}(l, b Fa% BI rp |hgt o uglgcted)s
by filtration o gi vesg"'élgl5 ﬁ“ 4r]85cpz ‘%l WOYIE“F)C%&O 6()(\@!%?1;0&0 um
140- 155 [err] Chydsads . in 28 (02 g degwepd deh he@ng), pyrazole (0. 20 2) and

1- O hydro- 3- ”Etdmﬁk?, égﬁnﬁ Ghé aﬂéw&xﬁaﬁ}fh %@B ed as an olid,
bor ohydride (2.6 {) stoa uxi ng m xt re o?
trimet hyl - ¢90- tMSf‘l"(?eﬁ(gaé’eﬁMﬂ’HiG 797.1 2M+H

1-di hydro-5H-pyrrol o[ 2, 1-c] [ 1, 4] benzodi azep| n- 3-yl - met hyl ) - ammoni um
iodide (2.60 g) from step c) in ethanoﬁmié_ours, the m xture

was concentrated .in vacuo. Water was a resi due and the m xture

was 30 extracted with dichloronethane. The conbined extracts were dried
over anhydrous

anhydr ous sodi um nag ’ ' #‘%@ﬁﬁrzﬁd in
vacuo and dfe residue was crgHilA 1k one/ield 1.14 g of
product, mp. 150-151 C, M5 n12 199 1 (I\/H—l)[err]
-55 - St ep - Chl or (3-ne lylp yrazol -

1-yl) - phenyl ] - ( 3- n»etIH)HlQ gqapne_[o{ amp1e9 s Methodl employmg (2-chloro-4-fluorophenyl)-

gyr LF' of 24 (g] [(inllfbpynfﬁld[m%wm&&:mhﬁazem M enethadofie XRL Eg)OfGO% sod%um
chl or o- e c.a om st e
c) of Exanple PHITg5 iR, ‘Zh&ﬁ@d degre%?% &goh S g&gﬂi‘i gé g and

di net hyl foB@ramdataeﬂlyﬂfmmde c(ﬁ&trhbne;ha{ Xilentompovad $0.57 r g@d wak ol&amed)ms a tan

tenperature for?m'lcgﬁﬂmg T «oncentrated in vacuo, and the
resi due was redi ssol ve hd rorreS (tlmaifn‘i ‘and reconcentrated in vacuo to
yield 2- chl or o- 4- (3 rret hyl - pyrazol - 1-yl ) -benzoyl chloride. A slurry
of the acid chloride in di chl or one¢ RafPL.E298M ) was added dropwi se to

a solution of 10,1 1-di hydro-3-nethyl -
SH-pyrrolo[ 2, 1-c][1, 4] benzodi azepi ne (0.12 g) and diisopropyl ethyl am ne
(0.10 g) iD5 2-Chloro-4-(3-methylpyrazol-1-yl)-pheny!}-(3-methyl-5H.11H-

olo[2,1- 41benzodiazepin-10-vl)-methanone

Step a) 1-(5H, 11H-Pyrrolo[2,1-c][1,4]benzodiazepin-10-y1)-2,2,2-
trifluoroethanone: To an ice cooled solution of 10,11-dihydro-SH-pyrrolo[2,1-c][1,4]-

30  benzodiazepine (5.62 g) and diisopropylethylamine (4.0 g) in dichloromethane (75 ml)
was added dropwise trifluoroacetic anhydride (7.0 g) in dichloromethane. The mixture

was stirred at room temperature for 18 hours, and washed with water and saturated
agueous sodium bicarbonate. The organic phase was dried over anhydrous sodium
sulfate and filtered through a short column of anhydrous sodium magnesium silicate.

35 The combined organic phase was concentrated on a hot plate with the gradual addition



10 di chl oronet hane (25 m ). The m xture was stirred at roomtenperature
for 18 h, and washed with water and saturated aqueous sodi um

bi car bonat evo 99xs4¢y gani ¢ phase was dri ed over anhydrouspcqggygyﬁy”
sulfate and filtered through a short colum of anhydrous sodi um
magnesi um silicate. The solution was concentrated in vacuo and tTiturated=-
W th diethyl ether to yield 0.115 g of product as colorless crystals,
mp. 178-180 [err]C, Ms 15 mz: 417.3 (MeH{err], 833.3 (2MrH)[err].
EXAMPLE 19

(2-Chloro-4-trifluoronmethyl-pyrimdin-5-yl)-(5H 11H pyrrol o[ 2. 1- 20

c][1. 4] benzodi azepi n- 10-yl) - net hanone

2- Chl or o- 4- (t riéf huxamnﬂd)dryslgdhzaﬂoﬁl dweufred. ammtbolﬁ{ﬁ @id 6 stals WéreddolMatEd by

dded d ol ution
10, 11- di hydr o- ?.ﬁﬁ%ﬁ it e 967 S Bredtict S B Bodls. amam, 198-135 "GaM§) mé 281
di i sopr opyl et hyﬂM de (1.37 g) in d| chI oronmethane (50 25 nl). After

stirring at roomtenperature for 18 hours, the reaction m xture was washed
with water and saturated agueous sodi um b| carbonat e. The di chl oronet hane

solution 2 was drPEB Wvf3-BimpdylaminemathyhSHul iFapyralaf2, I-c][ﬂéﬂlmizodlaznpgh
a short colum rd-yl)-zzzllﬁﬁﬁ%ﬁfaﬁghélm m%eshixbﬂ? Il iggat ¢ (g Wiﬁ@g&% [‘gtfd
e or

wi th several vol or onet hane e conbin ani

was concent r at efdhgﬁ%snmazﬁplgr@ﬂ)r% ?ﬂgﬂg@roetb@p%@ 8Q )i Vi &ﬁmoﬁtehe%)a,né)ls-
until crystall idinkthylamiaonettade (m ), pambmmiewh@(z:mgj ﬁidiaceug ac,wuqo gz)
col l ected by fléﬁﬁ)&vﬁﬂeo&te@aﬁydm Ie co oun (5(0311,3) ar(l; sggegatroozrg

[err] C

EXAMPLE 2010  temperature for 18 hours. The mixture was concentrated in vacuo , water was added,
[ 2- (3- Met hyl - py. P yl SH.11H
pyrrol o[ 2. 1-c] [#Llafﬁq g%u %l&g zlé é{pu:i'%wfy %&WW{% &f&ﬂlg?oﬂ{efha?xe ’llhe(com'bmﬁgl Wts
sodi um hydri de ¥¢fe slried (qyer sk dwgr@dgm swifate mﬁhe)‘:dlthrough a short column of
di met hyl f or mani aﬁlﬁydxﬁﬁs m&uM@ﬁaga.ésiﬁHl stticHd. MPhdS6iRTch Was@nleht@ted %85 A the

hydr ogen ev utlon

su
(2-chi oro- 4-t ri"F{* §Ff‘ﬁﬂ5§$ ?’W%@e t9 yield2.05 g of the,prodyetgsoa golorless solid
c] [ 1, 4] bendbdi n@pi@B-l%YC) MBinfa 3383 @Q-&-H&’ g) was added. The reaction
m xture was 10 heated for 18 hours in a sand bath (internal tenperature

110 [err] C). The m xture was then poured onto ice and further diluted
with a saturated salStefe sol@t i onTrinkeshylr@0itriflaaroecerydsl0,11-dihydro-SH-pyrrolo[2,1-
c][1,4]benzodiazepin-3-yl-methyl)-ammonium  iodide; A mixture of 1-(3-

dimethylaminomethyl-5H,11H-pyrrolo[2,1-c][1 ,4]benzodiazepin-10-yl)-2,2,2-

20 trifluoroethanone (1.83 g) from step b) and iodomethane (1.0 g) in dichloromethane
(20 ml) was stirred at room temperature for 18 hours. Diethyl ether was added and the
resulting precipitate was collected by filtration to give 2.54 g of product as a colorless
solid, m.p. 140-155 °C (dec).

25 Step d) 10,11-Dihydro-3-methyl-SH-pyrrolo[2,1-c][1,4]benzodiazepine:
Sodium borohydride (2.6 g) was added in two portions to a refluxing mixture of
trimethyl-(10-trifluoroacetyl-10,1 1-dihydro-SH-pyrrolo[2,1-c][1,4]benzodiazepin-3-yl-
methyl)-ammonium iodide (2.60 g) from step c) in ethanol. After 4 hours, the mixture
was concentrated in vacuo. Water was added to the residue and the mixture was

30  extracted with dichloromethane. The combined extracts were dried over anhydrous
sodium sulfate and filtered through a short .column of anhydrous sodium magnesium
silicate. The solution was concentrated in vacuo and the residue was crystallized from
hexane to yield 1.14 g of product, m.p. 150-151 °C, MS m/z: 199.1 (M+H)".




filtered, redissolved in dichloronmethane and dried over anhydrous sodi um

sul fate. Purification was aided by filtration through a short col um
of hydr ous vemd9/06409 magnesi um si li cate and further el uti ACEUSYS/1Seser al
vol umes of dichl oronethane. The 15 conbined el uate was concentrated on a .
hot plate with the gradual addition of hexane until crystallization ™
occurred. After cooling, the solid was collected by filtration to yield

the title conmpound (0.54 g) as colorless cry88als, mp. 202-204 [err]C.
EXAMPLE 21 20

[2-(4-Methyl -pyrazol -1-yl)-4-trifl uororrethyl pyrimdin-5-yl]-(5H 11H
pyrrolo[ 2,1 -c][1, 4] benzodi azepi n- 10-yl ) - met hanone In the
manner of Exanple 9' 8tepet held 1[2-&hboroyd- ﬁ’gﬂ'(eﬂlﬁwrmléfylmhen}’ll (3-methy1-5H 11H-

trifluoromethyl %Wélbm din i]-ﬁéﬂzddﬁiﬂe%&'—'fm 60%90'150%'&um hof, 2-8hloro-4 3-

4] b di
(0 ey o eihyigbstzol-d-yllbeftzoss S (0.8 afrah samg) ¢ kample 10 paly) chlofde
title cormound (00187 GiH o ArsPbfdifiRthyformamide in@ickidrotettid@e $ 10 i), viEhBtlrred at

214-217 [er
EXAVPLE [22 5] “roomy, temperature for 18 hours. The mixture was concentrated in vacuo, an the

- [ 4- (5H. 11H- Pyrresidog vas- eli{siolétd ém divhiarampibage 2fd eevohceiittaledpinevatub-to yield 2-

LN il BRIk dubhed ol b e SR

the vol ati | e nedichlozdmetbaner(@frovywas adided dropwise teed saletionp of 4 611l edihFdrotBemethyds

dded dth §e) i .
2h| grl 32 as g rﬂg%an ]Fl ms co gourrltg @dﬁgl %&k%grqpyé:dp@ Sg/vgllod%) n
used as sud® f ofichig m&&ﬁ%m mixyre was stirred at room temréra&e;rpcfor;ﬂﬁdi,u ansl
(4.56 g) in di C@hﬂk&'ﬁqﬂmﬂér artbsafiirhtedaguetid 86diR ey Blb%%ét@ f%e organic hase. was

(oo o %) "l o ey dse%dr%}?%%ﬁfi CIERRENI g

m). After st | r sodiugn ﬁtagﬁEsxum@ﬂiiiateE Mhersalutios wae coddgntrated $n vadue dndatitiraed w1th

m xture was was ' a queou SOdI
bi car bonat e. Th(g&gﬂ\%ﬂ] tﬂ?ﬁ e s8I%U Rrgc?}ﬁ&éé é&’dlg ® GyERs m Ul?ﬁh’gﬁgr O(E!SMS
sodi um sul fl&t e nuzd 417.8t@ed)'s fﬂﬁﬁg&Mﬂ;ﬂ)ort col um of hydrous sodi um

magnesium silicate eluting with several volunmes of dichloronethane. The
conbi ned

EXAMPLE 19

20 cli1.4]benzodiazepin-10-v1)-methanone

2-Chloro-4-(trifluoromethyl)pyrimidine-5-carbonyl chloride (2.57 g) was added

gradually to an ice-cooled solution of 10,11-dihydro-5SH-pyrrolo[2,1-c][1,4]-

benzodiazepine, (1.84 g) and diisopropylethylamine (1.37 g) in dichloromethane (50

25 ml). After stirring at room temperature for 18 hours, the reaction mixture was washed

with water and saturated aqueous sodium bicarbonate. The dichloromethane solution

was dried over anhydrous sodium sulfate and filtered through a short column of

hydrous sodium magnesium silicate and further eluted with several volumes of

dichloromethane. The combined organic phase was concentrated on a hot plate with the

30  gradual addition of hexane until crystallization occurred. After cooling, the crystals
were collected by filtration to yield the title compound (3.22 g), m.p. 221-223 °C.



organi ¢ phase was concentrated on a hot plate with the gradual addition of
hexane until 20 crystallization occurred. After cooling, the crystals

were col | ew@gg,mogi Itration to yield the title conmpoupgrakogipss
mp. 135-137-[err]C EXAMPLE 23 _
25 3-Di met hyl am no 1:[ 4- (5H. 11H-pyrrol o[ 2. 1-c] [ 1. 4] benzodi azepi ne- 10- =+
car bonyl ) - phenyl ] - 2- propen- 1-one A reaction m xture of

1-[4-(5H 11Hpyrrol o[ 2, 1-c] [ 1, 4] benzodi azepisge- 10-
car bonyl ) - phenyl ] - et hanone (1.40 g), t-butoxy-bis-dinmethylam nonet hane (5.0
m) and 30 di chl oronet hane (10 m) was stirred for 18 hours. The
red- orange precipitate was filtered to yield the title conmpound (1.22
g), mp. 203-205 [err]C. Additional prcEMAMgLE 200. 18 g) was isolated from
the reaction m xture by concentration.
-58 -
[4-(1H Pyrazol -
c][1, 4] benzodi azepi n- . . - met hanone
A reaction m xt ure
c] [ 1, 4] benz&di azepi ne- 10- car bonyl) phenyl ] - 2 prop 1- one (1.0 o9),
anhydr ous hydrpgi ( ) cef i (

P& G@%z Qoditind hrydf;iﬁEI i agl b.13°L ﬁeﬁ‘éhﬁge%ﬁte}fg %eueﬁﬁ%

refl uxed for (gours d 10 evapo tao r%ness cru
di ssol ved in di (3shwas added 3-methylpyrazgle (PRS- Yiheaohe étﬂgsm

bi ?:a{ bonat e S}?lellvbltmbn%ﬁﬁmdéd E(Q-th(ﬁbAtﬂﬁﬂMl@ﬁﬁﬁéth?l rgﬁidm-S-yl) -GH,\ B Syrrbis2,1-
solution was fili.e u ort, colu

magnesi um si | i ¢4 tl ilgg?zl?p @&%WS&FQ@P ng é‘? ﬁ@hﬁ'@?dﬁ@ﬂﬂ%ﬂyxﬂﬁw%
conbi ned 10 leagdiforlHhaseinesand bathdiiteratlaemperatrd 010 PCAt Fhennidwrieheas then
o A & Boupdq A R Mller Bl Wil Plablrh@l ARG AR g b hate was

cooling, the cr S were coO
procedure was ridissed, agdissplyedeing dudhéommﬁlen@mm Q@Iwhgylmumqodnﬂ_ll@@@b

[err]C Purification was aided by filtration through aFeHOM’'cBlfih of hydrous sodium
magnesium silicate and further elution with several volumes of dichloromethane. The
15  combined eluate was concentrated on a hot plate with the gradual addition of hexane
until crystallization occurred. After cooling, the solid was collected by filtration to yield
the title compound (0.54 g) as colorless crystals, m.p. 202-204 °C.

EXAMPLE 21
20

rrolo 2 1-cl[1.41benzodiazepin-10-vl)-methanone

In the manner of Example 9’s Method 1, employing (2-chloro-4-
25  trifluoromethyl-pyrimidin-5-yl)-(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-y1)-
methanone (0.98 g), 60% sodium hydride in oil (0.15 g), 4-methylpyrazole (0.42 g)
and dimethylformamide (25 ml), the title compound (0.73 g) was obtained as a
crystalline solid, m.p. 214-217 °C.



20 [ 4-(1- Met hyl - 1H pyrazol yl - 3-yl ) -phenyl ] - (5H. 11H- pyrrol o[ 2. 1-
c][1, 4] - benzodi azepi n- 10-yl ) - net hanone To a m xture of 60%
sodi um hydnydesnéxeei | (0.35 g, degreased with hexane) and PCT/US98/15495
di met hyl formam de (20 m) was added [4-(1H-pyrazol -3-yl)-phenyl]-(5H 1 1H
25 pyrrol o[ 2,1-c][ 1, 4] benzodi azepi n- 10-yl ) - net hanone (0.98 g) foll owed T
a few m nutes by iodonethane (0.50 g). The reaction m xture was
stirred for 18 hours at room t enperat wsy and then poured into water
and extracted with dichl oronet hane. After drying, the organic |ayer
was filtered through a short colum of hydrous sodi um magnesi um
silicate, eluting with several volunes of dichloronethane. The conbi ned 30
organi ¢ phase was concentrated on a hot EXAMPIE (22 t he gradual addition of
hexane unti | crystallization occurred. After cooling, the crystals
were collected by filtration to yield the title conpound (0.70 % :
enyl]-

mp. 194-195 [ eldHe(SH11H- P!rrglgl .1-ci[1.41benzodiazepine-10-carbonyl)-p yl]

-59 - ethandmdAVPLE 26
[ 4-(1-Ethyl - 1H pyrazol - 3-yl ) - phenyl | - (5H, IIFF pyrrolo[2.1-cl [1,41-
benzodi azep|5n 10-yl) - nmet hanone 5 In the manner of Exanple 25,

enploying [4-(1 H pywz& &n‘lbﬂ: déﬂ?(ﬁ’b]g) and ﬂuox(yildhrbna PO hIY | vodre heated on a

1-c][ 1, 4] benzodi aze nme 1.0 %,S0

O (057 o) Sk Belhgnded ka1 .98 by snebiiecyoluie FRASTRL was mmodsd up
title Corm:ducmll ;(ressﬁﬁa dloluae vodst lidad andithe volatijestvedre rerpowed! dgein lmgive the
180- 183 [err]C

[ 4- (1- Propyl - I—Epy? gczlglchgpndre) p%eny rfn%%ﬂ‘lllw;s)fro"@f’o’f%tef%?@sgliézy and was
benzodi azepith- 10segiay sueh fox @merl;@ns rmations. In the manner of Exanple 25,
enpl oyi ng [4-(1H pyrazol -3-yl)-phenyl]- (5H,

1H pyrrol o[ 2,1-c][1, 4] benzodi azepl n-10-yl) - net hanoneaélo 98 60% sodi um
hydride in oil (0.30 aCIHFhJ@pﬁymééma@elﬂemqﬁhqne aﬂ)lwa&)aﬁsiﬁﬂepaweww 80
g), the t arf ice-caeléacwmﬁoﬁ%f% D)-didgarbHayaRAo[2 5 -61[ F 8 ) béiioliiaRépin® (3 .48

mp. 159-161 [ er lncc"f dnsopropylethylannne (3.25 g) in dichloromethane (100 ml). er stl;:rnn8g at
15 room temperature for 18 hours, the reaction mixture was washed with water and
“saturated aqueous sodium bicarbonate. The dichloromethane solution was dried over
anhydrous sodium sulfate and filtered through a short column of hydrous sodium
magnesium silicate eluting with several volumes of dichloromethane. The combined
organic phase was concentrated on a hot plate with the gradual addition of hexane until
20  crystallization occurred. After cooling, the crystals were collected by filtration to yield
the title compound (1.75 g), m.p. 135-137 °C.

EXAMPLE 23

25 3.Dimethvlamino-1-[4-(5 -pyrrolo{2.1-c][1,41benzodiazepine-10-

carbonyl)-phenyll-2-propen-1-one

A reaction mixture of 1-[4-(5SH,11H-pyrrolo[2,1-c][1,4]benzodiazepine-10-
carbonyl)-phenyl]-ethanone (1.40 g), t—butoxy—bis-dimethylaminomethane (5.0 ml) and
30  dichloromethane (10 ml) was stirred for 18 hours. The red-orange precipitate was
filtered to yield the title compound (1.22 g), m.p. 203-205 °C. Additional product

(0.18 g) was isolated from the reaction mixture by concentration.



[4-(1-Butyl - 1H pyrazol - 3-yl ) - phenyl ] - (5H, 1.1H- pyrrolo[2.1-c][1,4]-

benzodi azepi n-10-yl ) - met hanone 25 In the manner of Exanple 25,
enpl oyi ng [wo(odlsdpyr azol - 3-yl ) - phenyl ] - PCT/US98/15495

(5H 11Hpyrrol o 2, 1-c] [ 1, 4] benzodi azepi n- 10-yl ) - met hanone (0.98 g), 60% _ _
sodi um hydride in oil (0.30 g), dinethylformanide (25 m), ‘and =
1-i odobutane (0.60 g), the title conmpound (0.32 g) was obtained as a
crystalline solid, mp. 122-123 'C. 30 -58 -

- 60- EXAMPLE 29

[ 4- (1- met hoxynet hyl - 1H pyrazol - 3-yl ) -phenyl]-(5H 1 1H pyrrolor2, 1-

c][1, 4] - benzodi azepi n- 10-yl ) - net hanone 5 In the manner of

Exanmpl e 25, enploying [4-(1H pyrazol - 3- EXAMPIE| 24 (5H, 1

1H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n-10-yl ) - met hanone (1.0 g), 60% sodi um
hydride in oil (0.15 g), dimethyl forrram de 25 m), and i odorret hyl net hyl
et her (0.50 g), thd4 : | : ~

anor phous solid, M5, rﬂz 10 399 2 M',ﬁ][b‘aeh%dlgz%ﬁ > (ZI\/HrH) [err]

EXAMPLE 30

1-{3-[ 4- (5H5_LlH-PyrroI o[ 2. 1- c] [ 1, 4] berds3lamethanone_ car bonyl )- 15

phenyl ] - pyrazol - 1-yl } - et hanone To a solution of

[4-(1H pyrazol -3-yl)- phe (5H 114 pyrroI

c][1, 4] benzodi azepi nfy fﬂgfé %&mﬁhﬂmwi 1len (- {1 Eopyarglofga -
added acet c}Il,Aﬂﬁmdodxdmpﬁrfh—Kﬂcgbony%j-iabﬁnyﬁs]u-pfdpﬂgoﬁé ropm t gfyper ahhydeous

or cci pi tat 6. vas LaPAge (800D il Btel gtfth, Y8 ol es" Rt oy, 7 Bovrs anc

uct
di ssol ved i} di evaperatedetondnysessndThi crude aasidueawisy dissniee dsinddichitosmhdtizne, washed

This sol ution V‘@ﬁthfa' dafif?heed a %ﬁl{oﬁy%ﬁﬁf&;@i\;{é rlﬁfg %g(gloﬂfanﬁélgleﬂ l&%ersiﬂl%&fflghs sodium

magnesi um sr |cate ting wt I tional vol une
di chl or omet haneSulfate el h%lrﬂo%%%‘ was dhrougk 3 sbort acalemn pph thydygush sedism

gradual addi t i omaghesfigx anwRate)Elutin wmt s%lvbﬂazaéluﬁras &P dlchRﬁ'SMEﬂﬁﬁe ﬁffhb%mbmed

cooling, the cr taJs were coIIecLE? ;‘ tlratl nthto gj he t“l

conpound (0 46 a hot plate wi e U non of hexane until
crystalhzatlon occurred After coolmg, the crystals were collected by filtration. The

column procedure was repeated to yield the title compound (0.65 g), m.p. 219-221 °C.

S.U

(.u-

EXAMPLE 25

20 4-(1-Methyl-1H-pyrazolyl-3-y)-phenyl]-(SH.11H-pvrrolo[2.1-
cli1.41-benzodiazepin-10-vl)-methanone

To a mixture of 60% sodium hydride in oil (0.35 g, degreased with hexane) and
dimethylformamide (20 ml) was added [4-(1H-pyrazol-3-yl)-phenyl]-(SH,11H-
25  pyrmolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone (0.98 g) followed in a few
minutes by iodomethane (0.50 g). The reaction mixture was stirred for 18 hours at
room temperature and then poured into water and extracted with dichloromethane.
After drying, the organic layer was filtered through a short column of hydrous sodium
magnesium silicate, eluting with several volumes of dichloromethane. The combined
30  organic phase was concentrated on a hot plate with the gradual addition of hexane until
crystallization occurred. After cooling, the crystals were collected by filtration to yield

the title compound (0.70 g), m.p. 194-195 °C.



EXAMPLE 31 30

1-{3-[4-(5H. 11HPyrrol o[ 2. 1-c] [ 1, 4] benzodi azepi ne- 10- car bonyl ) .

phenyl ] - py sa@ 9ds06k09/| } - pr opan- 1- one I n the mannarcPisdsamsl e
30, enploying [4-(1H pyrazol -3-yl)-phenyl]- o
(5H, 11H-pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n- 10-yl ) - met hanone (0.16 g) in dry=""

pyridi ne _ -61 -
(10 nl) and propionic anhydride (0.10 g), thsytitle conpound (0.17 g) was
obt ai ned as a crystalline solid, mp. 150-152 [err]C

EXAMPLE 32 5

[ 4- (1- Cycl opropanecar bonyl - 1H pyr azol - 3-yl ) -phenyl] -(5H, 11H

pyrrol o[ 2, 1-c] [ 1. 4] benzodi azepi n- 10- y| ) EXAMPIHE 26 To a
solution of [4-(1H pyrazol-3-yl)-phenyl]-(5H, 11H pyrrolo[2,1-c][1,4]- 10
benzodi azepi n- 10-yl g) indry pyridine (10 m) was added
cycl opr opanecar ban4 ] AJ <pdye pyrxolof 2/ipel{dt4i

i | ialz o nd 7 )
for 18 hours the reactionyu VAS ' ter and the
precipitate was coll ected by ﬂﬁ#“iﬁ& 'f'oﬂj.)' 'ﬂ'étml Wélr oduct was

di ssol ved i ® di chl oromet hane and dried over anhydr ous sodi um sul f at e.
This solution was fi e @shnhBf O TIE DS dmIe) BT 4-2{H 34N RpRenyRd! UM
| e{nd‘gjlie*li na? Vﬁyl'j_’/lrjanzgg §?Pﬂﬁe

magnesi um silic [ uti w t.h. several, .

it oht or onet hancCH MUY ERI2 eIl bA leardisteatn-b0ryh-Memapsms 0. Ge), 0% sodium

ar aflgal aslﬂi ti ohiydtﬁdle in oﬂf(O.m’)glal,lrtﬁméﬂgy'ﬂfonﬁﬁmﬁIeE(iZ? Inlil?tahta BtHye fdﬁd@@.%?“%)t,}ﬁfett_itﬁ
cool i ng, e crystals vwer ol lecte filtration e title
conpound (0. 88 H%E‘dgﬁﬁgi%ié"(fsé’g"é“%‘f%’?s“c%{P’ftﬂ#é‘eéeﬂi‘id’?-Pni%(gilgégb 197- 199
[err]C. 2010 _ EXAMPLE 33

1-{3-[4-(5H 11HPyrrol o[ 2, 1-c] [ 1. 4] beanﬁiA%mEnQ710- car bonyl) -
phenyl ] -pyrazol -1-yl }-butan-1-one 25 = ——

15

In the manner of Example 25, employing [4-(1H-pyrazol-3-yl)-phenyl]-
(S5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone (0.98 g), 60% sodium
hydride in oil (0.30 g), dimethylformamide (25 ml), and 1-iodopropane (0.60 g), the
title compound (0.32 g) was obtained as a crystalline solid, m.p. 159-161 °C.

20

EXAMPLE 28

benzodiazepin-10-yl)-methanone

25
In the manner of Example 25, employing [4-(1H-pyrazol-3-yl)-phenyl}-
(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone (0.98 g), 60% sodium
hydride in oil (0.30 g), dimethylformamide (25 ml), and 1-iodobutane (0.60 g), the title

compound (0.32 g) was obtained as a crystalline solid, m.p. 122-123 °C.
30



In the manner of Example 32, enploying [4-(1H pyrazol-3-yl)-phenyl]-
(5H, 11H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n-10-yl ) - met hanone (0.71 g) in dry
pyridine woookéigeo ™M) and butyryl chloride (0.32 g), the ti tlcanuosneissd

(0.54 g) was-obtained as a solid, mp. 105-110 [err]C M5, mz: 424
(M + 30 . R :62 - [ )
EXAMPLE 34

(5H, 11H-Pyrrol o[ 2, 1-c] [ 1. 4] benzodi azepi n- 1Q'6!)'-) {4-[1-(thi ophene- 2-

carbonl) - 1H pyrazol y- 3-yl ] phenyl } 1- et hanone 5 I n the manner

of Exampl e 32, enploying [4-(1H pyrazol-3-yl)-phenyl]-
(5H, 11H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n-10-yl ) - met hanone (0.5 g) in dry

pyri di ne (10 m) and thi ophene- 2-EXAMPLE 28l oride (0.25 g), the
title conpound (0.41 g) was obtained as a crystalline solid, mp.

195-197 [err]C M5, mz: 464 (M+. 10
EXAMPLE 35 4-(1-methox ethyl-1H-pyrazol-3-vl)-phenvl]-(SH.11H-pyrrolo[2.1-

4-11-(5-Fl 2-nmethyl -b | ph- I H 11H
Lo ST o AR S B kiake s 11
manner of E>§arrp| e 32, enploying [4-(1H pyrazol -3-yl)-phenyl]- (5H, 1
1H | o] 2, 1- 1,

pyrrol of cl[ Hﬂtﬂ@ﬁ?aﬁﬂé:&?fma Pk fluorp(l)%le.ﬁgmml E?torl 9}1)35112@{

pyri di ne ) an - t he
title compound é%‘oliﬁj[ @)’rmpo[% 1%%95?@"}?&81"55 1051 Mﬁ’r%‘ﬁé 1968 € (%ISP%W“
solid, M, niz:hyiifide (it (0.29g), dimethylformamide (25 ml), and 1odornethyl methyl eth&\d3GE

v 011 1.1 4SO O e 1

manner of Eﬂarrp?r%Z{M+H)rpr78942r@M-l4=Irll—l- pyrazol - 3 yl) - phenyl ] -
(5H, 11H- pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n- 10-yl ) - met hanone (0.71 g) in dry

pyridine. (20 mM) and o-toluyl chloride EO 39 g), the title conpound

(0.59 g) was obtained as a crystal 0 mp. 170-173 [err]C, MBS,

mz: 472 (M[err]. 30
1-{3-[4-(SH.11H-Pyrrolo[2.1-c][1,4]benzodiazepine-10-carbonyl)-

15 henvli-pyrazol-1-vl}-ethanone

To a solution of [4-(1H-pyrazol-3-yl)-phenyl]-(5H,11H-pyrrolo[2,1-
c]{1,4]benzodiazepin-10-yl)-methanone (0.50 g) in dry pyridine (10 ml) was added
acetic anhydride (0.20 g). After stirring at room temperature for 18 hours the reaction

20  mixture was poured into water and the precipitate was collected by filtration. The crude
product was dissolved in dichloromethane and dried over anhydrous sodium sulfate.
This solution was filtered through a short column of hydrous sodium magnesium
silicate, eluting with several additional volumes of dichloromethane. The eluant was
concentrated on a hot plate with the gradual addition of hexane until crystallization

25 occurred. After cooling, the crystals were collected by filtration to yield the title
compound (0.46 g), m.p. 192-194 °C.

EXAMPLE 31

30 1-{3-[4-(SH.11H-Pyrrolof2,1-c][1.4 |benzodiazepine-10-carbonyl)-
phenyl]-pyrazol-1-yl}-propan-1-one

In the manner of Example 30, employing [4-(1H-pyrazol-3-yl)-phenyl]-
(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-y1)-methanone (0.16 g) in dry pyridine



-63 - EXAMPLE 37

{4-]1-(2-Chl oro-4-fluoro-benzoyl)-1H pyrazol - 3-yl ] -phenyl }-(5H, 11H

pyrrol o] 2. o o¥de¥e9t] benzodi azepi n- 10-yl } net hanone 5 PCT/US98/15495
Porti onw se, - 2-chl oro-4-fluorobenzoyl chloride (0.82 g) was added to a . .
solution of [4-( 1H pyfazol-3-yl)-phenyl]-(5H 11H pyrrol o[ 2, 1-c] o
[ 1, 4] benzodi azepi n- 10-yl ) -met hanone (1.0 g) and dii sopropyl am ne
(0.55g) in dichloromethane (25 nm) whigih- was cooled in an ice bath.
The reaction mxture was allowed to stir at room 10 tenperature overnight.
The reaction m xture was washed with water and saturated sodi um

bi carbonate and dried over anhydrous sodi um sul fate. The di chl or onet hane
sol ution was pad&ent)ahd propicric athydride §0.4thg).ahe titlel campownld0uM giewpsebtaimed as

silicate, g;zkﬁgﬂg sﬁﬁd%@ égéiqsleo@nal vol umes of di chl oronet hane. The

el uent was evapor ryness to yield 1.06 g of the product as a
solid, mp. 150-157 [err]C, M5, mz: 510 15 (M +.

EXAMPLE 38 EXAMPLE 32
{4-rl-(2, 4-Igi chl or o- benzoyl ) - 1H pyr azol - § yl i - phenyl }- (5H. 11H 20
pyrrol o[ 2. 1-c] [ 1, 4] benzodi azepi n-10-yl ) - net hanone In the

manner of Exanple 3 1
(5H, 11H pyrrol of 2, 1c][14 ' 4,0 ) - (0. ) indry
pyri di ne (20 M) &F -8 ooerzoy T on S <romme the title

conpound (0.66 g) was 25 obt ained as a crystal i ne sol [ d- m p. 180-182
C ‘M5, nl 52

s © 9ome dogion, of, B (iELpyrazoL 3 gv@#ﬁﬂﬂ psjoled g,

c] [ 1. 4] bend8di deagediazepm- tryhunsthanashe (0] %bymaz nolk was added

I'n the manner A tgsllfa)f'_?d(;%ié‘ca?l?on yE CRIoPME 1T 94h4zﬂl|#f&¥rsﬁﬁ%g A ¥$3mR@ﬁB¥x‘aﬂure for 18

(5H 11H pyrrol 1, 4] bénzodi azepi n- 10-yl) - met hanone (0. dry -
pyri di ne Ai0D TXHTE YAy ipto, watey jand ﬂ!“‘oP‘P%!B“%“@é cgjec gy

title conpound ﬁlﬂ'aﬁéh g) The crude product was dissolved in dichloromethane and dried over
anhydrous sodium sulfate. This solution was filtered through a short column of

15 hydrous sodium magnesium silicate, eluting with several additional volumes of
dichloromethane. The eluant was concentrated on a hot plate with the gradual addition

of hexane until crystallization occurred. After cooling, the crystals were collected by

filtration to yield the title compound (0.88 g) was obtained as a crystalline solid, m.p.

197-199 °C.
20
AMPLE 33
1-{3-[4-(5H,11H-Pyrrolof2,1-c][1.4lbenzodiazepine-10-carbonyl)-
phenyl]-pyrazol-1-yl}-butan-1-one
25

In the manner of Example 32, employing [4-(1H-pyrazol-3-yl)-phenyl]-
(SH,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone (0.71 g) in dry pyridine
(10 ml) and butyryl chloride (0.32 g), the title compound (0.54 g) was obtained as a
solid, m.p. 105-110 °C; MS, m/z: 424 (M)".
30



35 was obtained as a crystalline solid, mp. 130-140 [err]C,
resolidifies, mp. 180-182 [err]C.

-64 - wo 99/06409 EXAMPLE 40  pCT/US98/15495
{4-[1-(Bi phenyl - 2-car bonyl ) - 1H pyrazol - 3-yl ] - phenyl }- (5H. 11H 5 o
pyrrolo[2.1-c][1. 4] benzodi azepi n- 10-yl ) - met hanone - " In the ==

manner of Exanple 32, enploying [4-(1H pyrazol -3-yl)-phenyl] -
(5H, 11H-pyrrol of 2, 1- c][1 4] benzodi azepi n- 10-gp)- met hanone (0.71 g) in dry

pyri di ne (20 m) and 2-bi phenyl carbonyl chloride (0.65 g), the title
conmpound (0.49 g) was 10 obt ai ned as an anorphous solid, M5 niz: 534
(M +. EXAMPLE 41 {4-11- (4
-Tri fl uoromet hyl - bi phenyl - 2- car bonyl ) - 1 EXAMPEOE-3yl]- 15

phenyl }- (5H. 11H pyrrol o[ 2. 1-c] [ 1, 4] benzodi azepi n- 10-yl ) - net hanone
In the manner of Exanple 32, errpl oy| ng [4 (1H pyrazol 3- yI) phenyl]
(5H, 1 HpyrrolafS Pj 2dneg Hdi4lbemizodidde 10xyl 1+44

dry pyridine
chloride (0.71 g), T
amor phous soti d, IVB mz: 602(M[err]

EXAMPLE 42 Eﬂ%tlﬁ)ﬁ'ltié‘irbﬂﬁxﬂm 14’5255111 loying [4-(1H-pyrazol-3—y1)-phenyl]-
11H pyrrol of 2. 1-

car bonyl ) - phenyﬁfxlli1 }B‘u%}g?ezprl?&mL @ﬁ? 4 benzo 1achm-1Q\-y,lA—qnp@,a.goqﬁ (0.5 g) in dry pyridine
1-[4-(5H, 11H py(fmilﬂl)[aﬁxdlthibbhénéibmﬁﬁll dhléritene: 25%)0&16 hﬂé)tbﬂlpound (0.41 )was
phenyl ] - et hanong eg I met.hyl acef (15 m
refluxed in b‘(aﬁ‘ r?gﬁ“%ﬁﬂggﬁﬁ@}‘g“f& %#ﬁﬂgrmyztﬁéf{}% atiles Were

renoved at l@duced pressure. The crude solid was dissolved in

di chl oronet hane and filtered through a %A#%ﬂ%@ of hydrous sodi um

magnesi um silicate fol |l owed by several

pyrrolof2.1-cl[1,41benzodiazepin-10-yl)-methanone

15
In the manner of Example 32, employing [4-(1H-pyrazol-3-yl)-phenyi]-
(5H,11H-pyrrolof2,1-c][1,4]benzodiazepin-10-yl)-methanone (035 g) in dry pyridine
(10 ml) and 2-methyl-5-fluorobenzoyl chloride (0.22 g), the title compound (0.11 g)
was obtained as an amorphous pale yellow solid, MS, m/z: 490 (M)".
20

EXAMPLE 36

rolo[2.1- 4]benzodiazepin-10-yl)-methanone

25
In the manner of Example 32, employing [4-(1H-pyrazol-3-yl)-phenyl]-
(5H,1 1H-pyrrolo[2,l-c][1,4]benzodiachin—10~yl)-methanone (0.71 g) in dry pyridine
(20 ml) and o-toluyl chloride (0.39 g), the title compound (0.59 g) was obtained as a
crystalline solid, m.p. 170-173 °C; MS, m/z: 472 (M)".
30 -



di chl or onet hane. The conbi ned el uant was concentrated and hexane was

gradual |y added until crystallization occurred. The cool ed sol ution
was filteradobmogsezover the title conpound (1.03 g) as acrysdsalsiisne
solid, mp. 183- 185[err]C 35 . A -
- 65 - EXAMPLE 43 : =
[ 4- (5- Met hyl - 1H pyrazol - 3-yl ) - phenyl ] - (5H, 11H pyrrol o[ 2, 1-cl [ 1, 4] .

benzodi azepi n- 10-yl ) - met hanone 5 ' - 63 - Anhydr ous hydrazine (0.10 g)
was added to a solution of 3-D nethyl am no- 1- [4-(5H, 11
Hpyrrolo[2, 1 -c] [1 ,4]benzodi azepine- 1 O-carbonyl)-phenyl] -2-buten- 1
-one (0.50 g) in glacial acetic acid (25 m). The reaction m xture
was refluxed for 18 hours and t hdaXAMPER 34t ed under vacuum The
solid was extracted with dichloronethane 10 . and washed with saturated
aqueous sodi um bi car bonate sol ution. The di chI ororret hane sol ution was
dri ed over anhy Gdlorodrfluero-hex e 2 azolrdaYH onyll-65H

of hydrous SOdI um rragne'
vol unes of 5§ di chl oronet hane. organrc p S
concentrated on a steam bath t t he gradual . ddition of hexane to
gi ve an opaque sol ut‘?‘ﬂ'ﬂonwsf’e\r% gﬁB‘T‘HT&“PW@"’ﬁ? ?ﬂ'gﬁ% e £0.820 ) gWilsadded to a

recovered by fisolutishi e [4-(01H+pyh'tkdl-8€ylllphﬁh}ﬂl-(ﬂ@ 1$H @nol&{@,l -81{ 2, 4152880diMepin-

Ef)(A(I\;/glr_E oﬁsl ) - 216) yl)-methanone h‘Sbi g)“ahh %sélg)rlog Iafmne 0 gslg)b%ngis qulq?eftg%l ”&5 ml)

4- Cyanobenzoi ¢ vauthl was.coolgil lami icchbathy | Thb Ireactice nii%tude was allbwedheaﬂtm?htcmom
st eam bat h {for laf I I v
1607 tOnFerQry ov&ﬂﬁ% C}l‘tfa?:nxgta{tﬁ)e Crﬂ%}e was \Wa cf SR G4 O%Hﬁg&g:d

pressure. Xxane was c |ne aCI
(5.30 g) was r SeaiiE} higathpnate andfdmi (0XeT Arhydsiens @9 wulfmt Ther cdxnupromeﬂlane

purification. solutlon e passed fl:@o‘.%hr @@E&I‘t %ldﬂﬁ('bf' rh?dﬁicusjsg magg)nesmm silicate,

- di hydr o- 5H Pyrt ol of enz ep| ne
di chl or onet hané& ‘t“i‘éd‘ mrﬁﬂ a ?fPH}?F}FF@e( Ehs(Fl‘E’Pt WES eygpgted.to

cyanobenzoyl cldryrrelssieo 21D T.06) g Mtl'ﬁrprbdimla"sl Agohd, MOMNMSEIFPEre; MS ek 510
hour s, the fvﬁactlon mi xture was washed with water and saturated aqueous
sodi um bi car bo

EXAMPLE 38

20 rrolof2.1-c][1.4]1benzodiazepin-10-v)-methanone

In the manner of Example 32, employing [4-(1H-pyrazol-3-yl)-phenyl]-
(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone (0.71 g) in dry pyridine
(20 ml) and 2,4-dichlorobenzoyl chloride (0.52 g), the title compound (0.66 g) was

25  obtained as a crystalline solid, m.p. 180-182 °C; MS, m/z: 528 (M)*.

EXAMPLE 39

2-(2.4-Dichloro-phenvyl)-1-{3-[4-(5H.11H- olo[2.1-
30 c][1.,41benzodiazepine-10-carbonyl)-phenvll-pyrazol-1-vl}-ethanone

In the manner of Example 32, employing [4-(1H-pyrazol-3-yl)-phenyl}-
(5H,1 1H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone (0.71 g) in dry pyridine
(25 ml) and 2,4-dichlorophenylacetyl chloride (0.56 g), the title compound (0.20 g)
35  was obtained as a crystalline solid, m.p. 130-140 °C, resolidifies, m.p. 180-182 °C.



solution. The dichl oromet hane sol ution was dried over anhydrous sodi um

sul fate and filtered through a short columm of hydrous sodi um

magnesi um gd bérgisfo and furt her eluted with several vol uppgntos/is4os

di chl oronet hane. The conbi ned organi ¢ phase was concentrated on a hot
plate with the gradual -addition of hexane until crystallization” s
-66 - occurred. After cooling, the crystals were collected by
filtration to yield the title compoungy(5.05) g, mp. 184-186 [err]C

EXAMPLE 45 5

4- (5H. 11H Pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi ne- 10- car bonyl ) - benzam de

4-(5H, 11H Pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi ne- 10- car bonyl ) - benzonitrile (0.5
g) from Exanple 44 was added to concentrated sulfuric acid (5 m) and the
m xture was 10 stirred for 18 hours at,.g rature to yield a bright
yel | ow sol ution. The sol ution wa IMO i ce and nmade basic with
t he addition of concentrated amoni um hydr oxi de. The resultant solid

was filtered, disgglmedni | Hhh O (ALY fi [ t a
short colum of hydrou h .ﬁ.Jaﬁ-erﬂ%;I ur'gi}ulm%ﬁ%@mm
several vol 8mes of di chp¥rrotei2dnell1FHbenaotli in¢ 1yl b npéthem oxre
concentrated on 15 a hot plate with the gradual addition of hexane until
crystallization occurred.. After ~_cooling, the crystals were collected
by filtration to yi dfdh¢ manasriof Exampieci?s emplpyirg ¢ (1H-pyrazolr3-ph)-phemylbos
[err] C. (5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-y1)-Eéti¥RbEe (P720) in idi
N- (D net hyl am 2@ i&ﬂgﬁﬁi}# %[SF.]lxj]l—l- %Hepobo [yg), % ] g E) dry pyridine
c] [ 1. 4] benzodi & gﬁ 19, rophepyraibeny] chictide 48.65 2), the title compoypd (Q.48 ghwasf
4- (5H, 1 1HIPyr robtaipe] 4s-an friorphoesotid] MSe pi/aes3aQMpar bonyl ) - 25 benzani de
'(1.25 g) from Exanpl e 45 and di net hyl f or mam de di net hyl acetal (20 m)
was refluxed for 4 hours and the volatiles renoved in vacuo to give a
solid. The solid was di ssol ved | EXAMBLE#Et hane and filtered
t hrough a short columm of hydrous sodi um magnesi um sil i cate and
further eluted w ..vol unes of di chl or onet hane. The conbi ned
organi ¢ phase wast¥shdéakrifluergmethyl-biphgnyl2aes ) ok H cpiva 3-yl]-
addi tion ol5 hexmngmp(b'ﬂgl@g&f&aﬂz,qncmmeeﬁodﬁilﬁimmoli Ndmeil$none
crystals were collected by filtration to yie the tirtle conmpoun
(1.40 g), mp. 232-234 [err]C.

In the manner of Example 32, employing [4-(1H-pyrazol-3-yl)-phenyl]-

(5H,11H-pyrrolo[2,1-c]{1,4]benzodiazepin-10-yl)-methanone (0.71 g) in dry pyridine
(20 ml) and 4’-trifluoromethyl-2-biphenylcarbonyl chloride (0.71 g), the title
20  compound (0.59 g) was obtained as an amorphous solid, MS, m/z: 602 (M)".

| N .
(N (oF B3 » 4%23:2

EXAMPLE 42

25 carbonyl)-phenyll-2-buten-1-one

A mixture of 1-[4-(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepine-10-carbonyl)-
phenyl]-ethanone (2.0 g) and dimethylacetamide dimethylacetal (15 ml) was refluxed in
an inert atmosphere for 15 hours and the volatiles were removed at reduced pressure.

30  The crude solid was dissolved in dichloromethane and filtered through a short column
of hydrous sodium magnesium silicate followed by several volumes of
dichloromethane. The combined eluant was concentrated and hexane was gradually
added until crystallization occurred. The cooled solution was filtered to recover the title

compound (1.03 g) as a crystalline solid, m.p. 183-185 °C.
35



-67 - EXAMPLE 47

N- ( 1- Di net hyl am noet hyl ene) - 4- (5H. 11H pyrrol o[ 2. 1-

c] [ 1. 4] benawgioamep ne- 10- car bonyl ) - benzam de 5 POY/US98118498 Of
4-(5H,1 1H pyrrol o[ 2, 1-c][1, 4] benzodi azepi ne- 10- car bonyl ) - benzam de
(1.24 g) from Exanpl e 45 and di met hyl acet ami de di met hyl acetal (5.0

m) was heated on a steambath for 4 hours. On cooling for 18 hours a
crystalline solid preci pitated which we&-recovered by filtration. The
solid was washed with hexane to 10 vyield the product (1.54 g), mp.
210-212 [err]C, M5, mz: 400 (M[err]

EXAMPLE 48

11H Pyrrol o[ 2. 1-c] [ 1. 4] benzod| azepi n- L0OEXAMPLE 43 15

[1.2.4]triazol -3- yI) phenyl ] - met hanone : A m xture of

N- (di et hyl am nonet hyl

benzodi azepi ne- 10i8a 2B IRYI-HIIR- N HALE h-pheny} 3 g i
acetic acid (15 rﬂ) and qﬁlm w1 @ ﬁ“(tﬂa ﬁng) was refI uxed
for 15 hours. and the volatiles removed 1 n vacuo. Saturated aqueous
sodi um bi carbonat e sol uti on was added and the resultant solid was

recovered by filtrat Mhydrﬁhehydlhmde\caiorg;f\bw&lﬁcﬁ% a‘soluioh of 3 Dirk laxmno-l-

latil | The di s
OIS (T L R MR RS A ST R A
magnesi um si | i cé&ﬁ) ghd gllagial laestic acid (25ahl)t dﬂleweadtmnememad was lreftoeced dér 18 hours
di chl oronet hane c&gpé [ S t
S![ eam bat h WI t h t radua qﬁ%aggé@grﬁgﬁlﬁe%%\g&u‘?nﬁaf egcﬁ'gs R"{llﬁlzglt Plg{r:]brﬁ]ethane
occurred. ‘(‘JFS g withsaturptpd pgpepugsediuahicasbonate w}utmnl t Tl tlighloramephaned

the title sdl@tﬁmi)w&ﬂdﬁ&i S¥erGhhydtolls sedinmshifateCdrid] ﬁter&@thr&‘%l a sh2t column

fz'\ﬁ E > R/]ei hyl - 212 Bydrons spdiym, magnesiym silicats pod iprt&emlawrmﬂa [sgveral volumes of

c] [ 1. 41- benzodi dickipromethdhey |’I)1eﬁ§6tﬂb&mdmrgamc Fhase was concéritratéd€ors 2 SRamitaltE WithS
Exanpl e 48, e rrp!hgﬁ'n{&aﬂi({dﬂmn otj’ﬂé &40 1% give tany opaqug solution. After cooling the amorphous
15  solid was recovered by filtration to yield the product (0.33 g), MS, m/z: 368 (M)".

EXAMPLE 44

4-(SH,11H-Pyrrolo[2,1-c1[1,4]1benzodiazepine-10-carbonyl)-

20 benzonitrile

4-Cyanobenzoic acid (5.0 g) and thionyl chloride (5.0 ml) were heated on a
steam bath for one hour, and all of the volatiles were removed at reduced pressure.
Hexane was added and the crude crystalline acid chloride (5.30 g) was recovered by

25  filtration, and used without further purification.

To a reaction mixture of 10,11-dihydro-5H-pyrrolo[2,1-c][1,4}-benzodiazepine

(3.68 g), dichloromethane (100 ml), and diisopropylethylamine (2.80 g) was added 4-
cyanobenzoyl chloride (2.97 g). After remaining at room temperature for 18 hours, the

30  reaction mixture was washed with watér and saturated aqueous sodium bicarbonate
solution. The dichloromethane solution was dried over anhydrous sodium sulfate and
filtered through a short column of hydrous sodium magnesium silicate and further
eluted with several volumes of dichloromethane. The combined organic phase was
concentrated on a hot plate with the gradual addition of hexane until crystallization



35 (5H, 11 Hpyrrolo[2, 1-c][1, 4] benzodi azepi ne- 10-car bonyl ) -benzam de

(1.56 g) from ( ) g ol hvdr gt C(T%S’ig-GS'Eh
Exanpl e 46y pal acetic acid (75 and met hyl hydr azi ngcqhyspdinghes t he
title W‘ggﬂgﬁﬁﬁd (0.10 g) was obtained as a solid, mp. 155-158 err]C;’.
M5, miz: 369 (M[err]. EXAVPLE 50--%
5 [4-(5-Methyl -2H[1. 2. 41triazol - 3-yl)-phenyl ] - (5H 11H pyrrol o[ 2. 1-

c][1, 4] - benzodi azepin- 1 0-yl)-met hanone In the same manner
as Exanple 48, enploying N-( 1-di methyl am noeq hyl ene) -4- 10

(5H, 11H pyrrol o[ 2, 1- c] (1, 4] benzodi azepi ne- 10- car bonyl ) - benzam de (1.00 g)
from Exanpl e 47 in glacial acetic acid (75 m) and anhydrous

hydrazi ne (0. 25cdrelheAlief IcBoling, the G388 NWereCeofiEcted bYeAIARbRtH Sfle1dSthd itle

anor phous sol i

EXAMPLE 51 15 “ompounl 6. Oﬁgpr(lzs“slﬁﬁ et hyl - 21+
[1,2,4]triazol-3-yl)-phenyl] - (5H 11H pyrrol o[2.1
-c]-[1, 4] benzodi azepi n-10-yl) -nethano 45 In the manner of
Exanpl e 48, enpl oying N-(1-dinethyl am 4- 20

(5H, 11H pyrr50l o[ 2, 1-c][1, 4] benzodi azepi ne- 10- car bonyl ) - l(:j)enzam tje ((jl 18 9)

from Exang Lgﬂ?lllﬁl_ﬂ&
(0.30 g), the ti

193-195 [err]C Ms mz: 383 (M[err].
EXAMPLE 52 25 4-(5H, llH-PyrrolJ[Gé [1 4]benzod1azepme—10-carbf>nyl) Psnzomtnle 0.5

4-(3-Methyl ][ 1. adi H pyrrol o
E:][(l 41 bgn]zocﬁ)iﬁ‘%%

1%(1:entrz$ted sulfuric acid (§ sl andythe gnixture was

N- (1- di met Hgl amtmdtfb.ylaelim)rs de robin, t&ﬂaﬁeﬂanﬁéc& 9% albrfglhi fdw ls&ﬁggn The sgléxltlgn

acet o acig | e Bl omea%‘fﬁfﬁggﬁﬁﬂsxwtaﬁ%ﬁeadﬁwO%J‘Fraﬁr:w%%a&ﬁn

and potassium du@mmée ("Theregltant solid was filtered, dissolved in dichloromethane, and filtered
through a short column of hydrous sodium magnesium silicate and further eluted with
several volumes of dichloromethane. The combined organic phase was concentrated on

15  ahot plate with the gradual addition of hexane until crystallization occurred.. After

cooling, the crystals were collected by filtration to yield the title compound (5.05 g),
m.p. 226-228 °C.

EXAMPLE 46
20 |
N-(Dimethylaminomethylene)-4-(5H.11H-pyrrolo[2,1-
cl[1.4]benzodiazepine-10-carbonyl)-benzamide

A mixture of 4-(SH,11H-pyrrolo[2,1-c][1,4]Jbenzodiazepine-10-carbonyl)-

25  benzamide (1.25 g) from Example 45 and dimethylformamide dimethylacetal (20 ml)

was refluxed for 4 hours and the volatiles removed in vacuo to give a solid, The solid

was dissolved in dichloromethane and filtered through a short column of hydrous

sodium magnesium silicate and further eluted with several volumes of dichloromethane.

The combined organic phase was concentrated on a steam bath with the gradual

30  addition of hexane until crystallization occurred. After cooling, the crystals were
collected by filtration to yield the title compound (1.40 g), m.p. 232-234 °C.



was refluxed for 2 hours. Al volatiles were renoved under reduced pressure
and a satur at ed aqueous sol ution of sodi um bi carbonate was added. The
m Xt ure. waswo 99/0648%t r act ed wi t h di chl oronet hane and t he extr aPCHUSSIS485 | ed
over anhydrous sodi um 35 sulfate. The solution was filtered through a
short col um of hydrous sodi um '

-69 - magnesium silicate and further eluted with several vol unes
of dichl oromet hane. The conbi ned or gandZ- phase was concentrated on a
steam bath with the gradual addition of hexane until crystallization
occurred. After cooling, the crystals were collected by filtration to

yield the title conmpound (0.38 g), mp. 177-179 [err]C M5 mz: 371.3
(M[err], 5 741.3 (2M+. EXAMPLE 47 . EXAVPLE
53 1- Met hyl - 4- (4- net hyl phenyl ) - 1H pyrazol e 10

A m xture of 2-(4-meth | ) -.mal ondi al dehyde : absol ut e et hanol
(40 m), and nethyl hydfes 14 ghylene)c4 ¢

NI IN 0L 16 [0} 2 e for

18 hours and the volcais, §Hse ﬂ@ﬂﬁ%ﬁk-l@lﬂﬁrbﬁlﬁm-%ﬂiﬁmi“ter was
added and ttge m xture was extracted wt I chl'oronet hane. After

dryi ng over “anhydrous sodium sulfate, the 15 solution was filtered through
a short colum of hyAr anixusediofm4+eiH ¢ $HypRrEolb[20RER 1 dlénzodiazeping-10.@4rbonyl)-

eluted with sev I s _ofe dic t hane.. The .conbj ne [ i.C e
was concent rat e%n%"uﬁgsﬁé%ﬁggfﬁhw%hﬁg g$a?ﬂilaa-m§&ﬁ?‘1°3‘r '%f gﬁﬂﬁgﬂﬁt@ro
crystal | i zat i onmbewasrheatgd onfa sseang bathiford howws. On geoling forel8chmunt laaxystailifiey solid
filtration to yirglifitaed whidt/\iad bdcbfert@BPIHE 1HE Wlid WAPwadfRl I Heihld f5
20 )

4- (1- Met hy 1101 4 Yiglddhe produgy §1.3b8): 51-B- 20-212 °GMS, m/z: 400 (MY ni xt ure of

1- net hyl - 4- (4- net hyl phenyl ) - 1H pyrazole (1.70 g), potassium

permanganate (9.70 g), and 1 N sodium m&&oo m) was refluxed for
18 hours. The suspension was filt di at onaceous earth and

cool ed. The aqueous solution was extracted w th dichloronmethane which

SHYY

resultant precipitate we ' 1 ' sttt
wi t h di chl dPonet hane. After i -3yl 1 hanone

A mixture of N-(dimethylaminomethylene)-4-(SH,11H-pyrrolo[2,1-c][1,4]-
benzodiazepine-10-carbonyl)-benzamide (1.0 g) from Example 46, glacial acetic acid
(15 ml), and anhydrous hydrazine (0.16 g) was refluxed for 15 hours and the volatiles
20  removed in vacuo. Saturated aqueous sodium bicarbonate solution was added and the
resultant solid was recovered by filtration. The solid was refluxed for 4 hours and the
volatiles removed jn vacuo to give a solid. The solid was dissolved in dichloromethane
and filtered through a short column of hydrous sodium magnesium silicate and further
eluted with several volumes of dichloromethane. The combined organic phase was
25  concentrated on a steam bath with the gradual addition of hexane until crystallization
occurred. After cooling, the crystals were collected by filtration to yield the title
compound (0.39 g), m.p. 225-227 °C; MS, m/z: 355 (M)".

. | EXAMPLE 49

30
[4-(2-Methyl-2H-[1,2.4]triazol-3-yl }-phenyl]-(SH,11H-pyrrolo[2,1-

c 4]-benzodiazepin-10-vl)-methanone

In the same manner as Example 48, employing N-(dimethylaminomethylene)-4-
35 (5H.11H-pyrrolo[2,1-c]{ 1,4]benzodiazepine-10-carbonyl)-benzamide (1.56 g) from



the resulting solid was recrystallized fromacetone to yield the title

conpound (0.60 g), mp. 274-275 [err]C, M5 nmlz: 202 (MJ[err].

-70 - WO 99/06409 EXAMPLE 55 PCT/US98/15495
[4-(1- Met hyl --1H pyrazol - - 4-yl)-phenyl ] - (5H. 11H-pyrrolo[2.1-c][1

benzodi azepi n- 10-yl ) - met hanone 5 Oxal yl chlori de (0 30 g) was™
added to a suspension of 4-(1-nethyl-1H pyrazol - 4-yl)-benzoic acid

(0.46 g) in dichloronethane (25 ml). Two, ghr ops  of
di et hyl f or mam de were added and the mi xture was stirred for 18 hours at

room tenperature. The resultant solution was evaporated to dryness to
yield the crude acid 10 chloride (0.57 g), which was uti I I zed w t hout
further purificBkamyple 46 in glacial acetic acidl(76 n#l}y sl fmBthgIH A4 ckhE @tle

(0.37 ) and di %%Bdw&@é@@%% Rl 55 S, gy 1397 B %Sn@? FE5 W,

m). After 18 hours at roomtenperature, the reaction m xture was washed
with 15 water and saturated aqueous Mﬁgbonate The

di chl or onet hane sol uti on was dri dr ous sodium sul fate and
filtered thrugh a short colum of hydrous sodi um magnesi um si l i cate

and further el utqd.ps.MeffMEsA.119! r@!ggg;lg.gmmﬂzrg-

combi ned organi c phase was concentra
addi tion of hexane unt€&l1l¢dlphens ' 4 methamener cooling, the
crystals were collected by 20 f||trat|on to yield the title conpound

0. 38 200- 2
' (EXAI\/PLgE) éem P ](.)nth garnrul manner asmﬁgcamp{se 48( Mn&)ﬁ)yn‘]g N-(1-dimethylaminoethylene)-4-
6- ( 1- Met hy| 101 H- (5, i ipyAcold[2,1polf I Qbmoﬂimphenﬂca@bmgﬂ)dbéiﬁmde (1.00 g) fromA

) [Enct man cnomt S €Tt eRcill (e L 13 D dngfuardas BVREANS [ o el v

(0.50 g) was comp@mdr({:)éa gbwaspbtamsﬂras amtamarphousessofids MSurez: 38%(M»act i on

m xture was filtered to give the product (1.30 g). The filtrate was
evaporated to give a solid which was recrystallized 30 fromethyl acetate
to give an analytical sanple of the tit (0.55 g), mp.

262- 264 [er1s] C.
[4-(2.5-Dimethyl-2H-{1,2.4]triazol-3-yl}-phenyl}-(5H,11H-

rrolof2.1-c}-f1.4]1benzodiazepin-10-vl)-methanone

In the manner of Example 48, emploj'ing N-(1-dimethylaminoethylene)-4-

20 (5H,11H-pyrrolo{2,1-c][1,4]benzodiazepine-10-carbonyl)-benzamide (1.18 g) from

' Example 47 in glacial acetic acid (75 ml) and methylhydrazine (0.30 g), the title
compound (0.33 g) was obtained as a solid, m.p. 193-195 °C; MS, m/z: 383 (M)".

EXAMPLE 52
25

[4-(3-Methyl[1,2.410xadiazol-5-yl)-phenyl]-(5H.1 1H-pyrrolo-[2,1-

c 4]-benzodiazepin-10-vl)-methanone

A solution of N-( 1-dimethylaminoethylehe)—@(-SH,l1H-pyrrolo[2,l-c][1,4]—

30  benzodiazepine-10-carbonyl)-benzamide (1.15 g) from Example 47 in glacial acetic acid
(50 ml) containing hydroxylamine hydrochloride (0.40 g) and potassium acetate (1.0 g)

was refluxed for 2 hours. All volatiles were removed under reduced pressure and a
saturated aqueous solution of sodium bicarbonate was added. The mixture was
extracted with dichloromethane and the extracts were dried over anhydrous sodium

35 sulfate. The solution was filtered through a short column of hydrous sodium



-71 - EXAMPLE 57
[ 6-(1- Met hyl - 1H pyrazol -4-yl)-pyridin-3-yl]-(5H ,11H pyrrol o[ 2. 1-

c][1.41 - beizxsdeagepi n- 10-yl)-met hanone 5 A sSUBLEASOYMS49S

6- (1- net hyl -1H pyrazol - 4-yl ) pyri di ne-3-carboxylic acid (0.48 . g in .
thionyl chloride (5.0 M) was stirred at roomtenperature for 2 hours. The
vol atile materi al was renoved.under reduced pressure to afford

6- (1- net hyl - 1H pyr azol - 4- yl) pyri di ne~®&9car bonyl chloride as a solid,
whi ch was utilized without further 10 purification. A

solution of 10, 11-di hydro-5H pyrrolo[2,1-c][1, 4] benzodi azepi ne (0.37 Q)
and diisopropylethylamne (0.61 g) in dichloronethane (25 m) was cooled to
O [err]C and magnesiugosilicateand firther eluted with several volumes of dichloromethane. The

6- ( 1- met hyl - 1H- 4 i e 3 y | §i6h dherual addis
di chl or omet hane 3@%@’@%&3’% S%?‘r‘?q'?nﬁﬁﬁh?gi %ﬁ&@tbﬁ%ﬂﬁ%lﬁég at arlgg%non of
t enperature, hexane,untileerystallizationieqeuereda sAfters peeling, tthe wastals ayege gollected by

saturated aqueiifrag&fioyeld the tithé é&hﬁ&ﬁﬂt(e.%%),%ll{? 7711 @, K oRgTer 3 ev)*,

sol ution was dr]ed over, anhydrous sodi um sulfate and filtered throug
a short col 8m 76’#-31?@\42)115 sodi um magnesi um sil i cate and further eluted
with several volunes of dichloronmethane. The conbi ned organi ¢ phase 20

was concentrated on a hot plate with tmddition of hexane unti |
crystallization occurred. After c ) crystals were collected
by filtration to yield the title conpound (0.31 g), mp. 173-175
[err]C M5, mlz: 370.3 (MrHy[ _4-(4- . 1H.
EXAMPLE 58 25 Hy ﬁerti:xl 4 (.4 methylphenyl)-1H-pyrazole
[ 4- (Pyrazoll01-yl)-phenyl]-(5H. 11H pyrrol of 2,1-c][1. 4] benzodi azepi n- _
10-yl)-methanone A mixwre of 2-@&&@%&621?&%0&&1&&&% e08! %)l'a‘bk&lﬁ_@”étﬁbxfol
acid (1.56 g) in.di chlarg{o%a e 30 (25 “) was cftdded oxalé chlg)g_llgf
(1.04 g) and oré0dripanst mg T (el g sy e o roqps deieraie i 18 Boprsy
roomt elrrper at Ur@dftﬁd(fj vdl&ilbomdvt:d ayioohtitemnpetatare. s&f?uat g@m adddtband the nvighué inlag
material was renpved.under..reduced pressure . to affor .
T (pyr azol - 1- yISBaREs Pt didniosighaRt °SAHES atnd Bl Bpbudspys, sqdiumgsujfate, te
whi ch was ubi | i sobhdioniwdsdilteréd thrdugh amboitfcolemn ofbydrous sodium magnesium silicate and
further eluted with several volumes of dichloromethane. The combined organic phase
was concentrated on a steam bath with the gradual addition of hexane until
crystallization occurred. After cooling, the crystals were collected by filtration to yield
the title compound (2.91 g), m.p. 107-108 °C.

20
EXAMPLE 54
4-(1-Methyl-1H-pyrazol-4-yD-benzoic acid
25 A mixture of 1-methyl-4-(4-methylphenyl)-1H-pyrazole (1.70 g), potassium

permanganate (9.70 g), and 1 N sodium hydroxide (100 ml) was refluxed for 18
hours. The suspension was filtered through diatomaceous earth and cooled. The
aqueous solution was extracted with dichloromethane which was discarded. The
aqueous solution was acidified to pH 5.5. The resultant precipitate was difficult to

30 filter and was thus extracted with dichloromethane. Afier evaporation of the solvent,
the resulting solid was recrystallized from acetone to yield the title compound (0.60 g),
m.p. 274-275 °C; MS m/z: 202 (M)".



-72 - The 4-(pyrazol -1-yl)benzoyl chloride (0.75 g) was

added to a solution of 10, 11 -di hydro-5Hpyrrolo [2, 1-c] [1
, 4] benzodi ageRbae409(0. 61 g) and di i sopropyl et hyl am nepdfludogngdesi n
di chl oronet hane (25 m ). After 18 hours at .room tenperature, the

reaction mixture was washed with water and a saturated aqueous 5 sodi ut™
bi carbonat e sol ution. The dichl oronet hane sol ution was dried over anhydrous
sodiumsul fate and filtered through a short_4pl um of hydrous sodi um

magnesi um silicate and further eluted wth several vol unes of
di chl oronet hane. The conbi ned organi ¢ phase was concentrated on a hot
plate with the gradual addition of hexane until crystallization

occurred. After cooling, the crystals VEXAM®PIE®sed by filtration to yield
10 the title conpound (0.90 g), mp. 179-181 [err]C

EXAMPLE 59

[ 4-(3- Methyl - pyr. razbhi4i en 1115 plytrélof2]b-¢1(1,41-
benzodi azepi n- 10-yl ) - net hanone s 10 nsi on of

4- (3- et hyl pyrazol - 1-yl ) benzoi Cbenz djiazepin-10 ﬁ'eﬂ{ f hl or onet hane (25
m) was add oxal yl chl oride (1 16 g) and one drop of

di met hyl f or mam de. Thg éﬁlﬁ ter r g
and the 20 voI ile arrg'zerlaa }eﬁ%%/%gjcgtrﬁoégﬁ) %ﬁ%ggfﬂ & Iﬁetﬁg lﬁ%yi:h%f

Di chl or omet hane*WRPeageied af-'lfihé046 8) dn| dichipsomethaner (@5 awa: théﬁw deaps of
evapor at ed undedime@tfiifostanideSweretadded Yandl the4mixbure was stimed for 18 hours at room

met hyl pyrazol - 1Wb nzo chI %{Ii&e‘ﬂl‘ﬂ a elel:a%vg%?écltodlrynessqquéc\?hthecmﬁle acid

utilized

4- ( 3- met hyl1®yr adﬂemdwd())%gbzv&ﬁcmzhmulﬁedmﬂloadﬁlﬁﬂeltphnﬁ%au@xﬁ cool ed

sol ution of 10, 11-di hydro-5H pyrrolo[2, 1-c][1, 4] benzodi azepi ne (0.55 g) and
di i sopropylethylam ne (0.44 g) in dichloronmethane (25 m). After stirring
at room t enper Ghey ﬂ@dfqbgorm wiany pdded: toca iselution ofi 10 MedihydreaSH pysiode[2,1-

with water and g ﬁ@}b@rﬁb&ﬂze me (0.3A i 1&8&022%9@%5199?2 fﬁ’il Fl?l&%memh%

di chl or onet hane énﬁ b&ﬁ \é\&s dried rous m sultate an
filtered throug® ercksi DieRTs @ roppy tespReratyee, Gh?l reaction Wﬁ@#&s‘?’%ﬁﬁvﬁhqdcm‘-b
an(rjrb fur Ei herisel U\tvadrh smd katﬁxatbﬁr dfuetdy wdﬁﬁanlcaﬂbdiﬁ’ceorTH@ Hibﬂllﬁ%m&%@ne solution was
conbi ned or gani ase onc trat hot t
additi on of dii ovféﬁg PPy S ﬁdﬁezaé'fiia@ @’t‘i‘?"}gg‘d i Fﬁ‘éjdrquﬁe
title conpound sodiv@)maEnesism sﬂlcate ant) ffarithes dlutex] with severab wolumes of dd:hldbﬁnemhﬂe.
369 (MrH) +. 35 The combined organic phase was concentrated on a hot plate with the gradunal addition
of hexane until crystallization occurred. After cooling, the crystals were collected by
20 filtration to yield the title compound (0.38 g), m.p. 200-201 °C; MS m/z: 368 (M)".

EXAMPLE 56

25
A suspension of 6-(1-formyl-2-hydroxyvinyl)pyridine-3-carboxylic acid (1.93
g) (Eastman Chemicals) in absolute ethanol (50 ml) and methylhydrazine (0.50 g) was
stirred for 18 hours at room temperature. The reaction mixture was filtered to give the
product (1.30 g). The filtrate was evaporated to give a solid which was recrystallized
30  from ethyl acetate to give an analytical sample of the tifle compound (0.55 g), m.p.
262-264 °C.



-73 - EXAMPLE 60

[ 4- (4- Met hyl - pyrazol - 1-yl)-phenyl | - (5H. 11Hpyrrol o[ 2, 1-c] [ 1. 41-

benzodi azegioyebesog! ) - met hanone 5 To a suspensi ORCHUSI8/15495

4- (4-met hyl pyrazol - 1-yl ) benzoic acid (0.75.9g) in di chl oronet hane (15_ .
m ) was added oxalyl chloride (0.50 g) and one drop of -
di met hyl formam de. The m xture was stirred at roomtenperature for 18 hours
and t he volatile material was renoved.gnder reduced pressure. The

resi due was dissolved in 10 hexane and filtered through di at omaceous
earth. Evaporation of the solvent in vacuo yi el ded

4- (4- met hyl pyrazol - 1-yl ) benzoyl chloride (0.77 g), which was used w t hout
further purification. ThEXAMPEHE: §Y| pyr azol - 1-yl ) benzoy
chloride (0.72 g) was added to an ice- 15 .cooled sol ution of

10, 11- di hydr o- 5H—pyrro|o[2 1- iL[l 4]benzod|azephne (0 60 Q) and

di i sopropyl et hyl byl ) 1M

X i) i Z©) ‘ il
at room terrperature f0rc]Eﬁ4ﬂ%¥zg&3£eﬁﬁﬁﬁm#ﬂ-xﬂbméﬁ@n¥"as vvashed W th
wat er and sat urated aqueous sodi um br car bonat e I chl or onet hane

solution wa% dried over anhydrous sodium sul fate and filtered through
a fﬂort col :er of hwg nsi6kliof mmﬁag?l-wmﬁ@azowﬁ) meamdaxbuxj«mem@ kowsed
Wi several vo ane e co

was concent r at Lﬁﬁ%a%&{;ﬁ Was st atgaom ta’aa?&a%ﬁf%?lr ﬁﬂ&%n@gﬁﬁéﬁ?h

crystallizati omammuwadremkfvtearumﬁIred\g:zdtldsressureys:b alffordves-¢l -methlyb-d Heplyrbzol-4-

filtration to h;a’{’ré‘?‘f‘f'}c k heyi ' ihGrde O ROE "ot G Wi Purithdd- JVEE&%PE@%{

M mz: 369 (

[ 4- (3. 5- D k@t hphrifigateonol - 1-yl ] - phenyl ] - (5H, 11Hpyrrol o[ 2. 1-c] [ 1. 4] -

benzodi azepi n- 10-yl ) - net hanone 30 To a suspension of

4- (3, 5-di net hyl pyrazol - 1-yl ) benzoi c_acid di chl or onet hane

(25 m) was added oxnisQlution|efr 1@d 1(dih :@rgf'fhaurre%& dredld 4Hbenzodiazepine (0.37 g)

di met hyl f or mamiage diisopeopiilethilafiné®. ﬁt g)thﬂﬁbm&roﬁﬁ&ﬁh& ezmm)abw &)diaf tol® " auds

and the vol atil e mat efl aé ]\éva g%ed un dzf gﬁpress Th

resi due was di @sofYLHORp © flsethyltilpyregely '89 IBE %‘a‘gﬁ

earth. Evap$r adichioroiethage 25 mbnwvas added ponionwise. After 18 hours at room temperature,
the reaction mixture was washed with water and a saturated aqueous sodium
bicarbonate solution. The dichloromethane solution was dried over anhydrous sodium
sulfate and filtered through a short column of hydrous sodium magnesium silicate and
further eluted with several volumes of dichloromethane. The combined organic phase

20  was concentrated on a hot plate with the gradual addition of hexane until crystallization

occurred.  After cooling, the crystals were collected by filtration to yield the title
compound (0.31 g), m.p. 173-175 °C; MS, m/z: 370.3 M+H)".

EXAMPLE S8
25

[4-(Pyrazel-1-y])-phenyl]-( 5H,1 1H-pyrrolo[2,1-c][1,4]1benzodiazepin-

10-vyD-methanone

To a suspension of 4-(pyrazol-1-yl)benzoic acid (1.56 g) in dichloromethane

30 (25 ml) was added oxalyl chloride (1.04 g) and one drop of dimethylformamide. The
mixture was stirred at room temperature for 18 hours to yield a clear solution. The
volatile material was removed under reduced pressure to afford 4-(pyrazol-1-yl)benzoyl
chloride as a pale yellow solid (1.58 g), which was utilized without further purification.



-74 - yi el ded 4- (3, 5-di net hyl pyrazol - 1-yl ) benzoyl chloride (0.80

g), which was used w t hout further purification. The

4- (3, 5-di g ? fzol -1-yl) benzoyl chloride (0.75 g) was adgdeqaidsqyokCe-

5 cooled SO utlon of 10, 11-di hydro-5H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azeplne
(0.55 g) and di i sopropyl ethyl amine (0.42 g) in dichloromet’hane (25 =-=
m). After stirring at room tenperature for 18 hours, the reaction

m xture was washed with water and saturated aqueous sodi um

bi carbonat e. The di chl oronet hane sol uti on was dried over anhydrous
sodi um sul fate and filtered through a short colum of hydrous sodi um
magnesi um 10 silicate and further eluted with several vol unes of

di chl or omet hane. Ther&o 1-1-yl ben%ﬂa&%nd@‘?@%vgsw(é@n&%&lrﬁt 80sditich 3!
plate with the %C@dqrﬂ tIOI’lCE Crgxa@%untl stallrzatlon

occurred. Aft erlOdofh Mﬂ;‘o‘ 2yrelqle 1edb ﬁ’éF’*‘\dé)"z‘?Emﬁ) was &8t ai ned®as anand
anor phous sol i diiisdfisopylethylfhing {049 [P in Hichloidmethane (25 ml). After 18 hours at room

EXAMPLE 62
(5H, 11H Pyr r o STBPAR: 10 FHEHORD AHAPER s yashesl. Vifh (vater and a saturated aqueous
trifl uor omef hylsegdipnmalzcarbonate $elpﬂxmny1‘ﬂe— diehlorometitane salition was driedroedtphpdions

f 4-(3-trifl
1(:) hi on§/I E:H or :Jge ?ﬁf g\ﬁ%?%’ﬁﬁl&?ﬁr#e o‘l %%{‘ﬁﬁ& c%ﬁmiﬁ g} 3@?5 S "r‘ﬂdé“‘\’/‘ornaﬂ‘?sé’m
material was silicaterangpfasthien elatsd Wﬁhl sevatalpyalumes of didhioromethine. dThes odmbiged n
di chl or onet hangygaftdpKasé Was @&centzated 505 RbSad AP TR (Rt §AkitiBn oF HeRMe AP

of the solvent in acu,o y| eld

trifl uoronet hylCppFadiZton ¢ W%nﬁw ceplings theecrystals svegs collptachby,flirationdo yield

wi t hout funoherthezﬁﬂeccnﬂpwndqergocg) m.p. 179-181°C. * To a sol ution of
10, 11-di hydro-5H-pyrrol o[ 2, 1-c] [1, 4] - benzodi azepi ne (0. 88 g) and
di i sopropyl ethylam ne (0.66 g) in dichloronmethane (50 m) was added the

4-( 3- trifluoromethyl pyrazol - 1- yEXOSMRIVE 8| oride (1.40 g). Af ter
stirring at room 30 tenperature for 18 hours, the reaction m xture was

washed with water and saturat ed aqueous sodi um bi carbonate. The
di chl or onet hane sol4n{3dMeth¥l-pyraz enilindSH 26} ‘
filtered tpsough a short coI umg{zmy&iﬁ_ygﬁmmémgge,gleum Si I i cate
and further eluted with several volunes 0 I ChTor onet hane. The conbi ned

organi ¢ phase was concentrated on a hot plate with the gradual addition of
hexane until 35  criestal duspeisiom ofCW(Jﬂﬂthylﬁyi-&bl t9Pbefigbic t Badcy.84algy in

were collected d9:¥11 rollmt:th%;e ?5'5 tmol)yI gld added oxalyl chloride (1.16 g) and one drop of
dimethylformamide. The mixture was stirred at room temperature for 18 hours and the

20  volatile material was removed under reduced pressure. Dichloromethane was added, the
solution filtered, and the solvent evaporated under reduced pressure to yield 4-(3-
methylpyrazol-1-yl)benzoyl chloride as a yellow oil (1.76 g), which was utilized
without further purification.

25 The 4-(3-methylpyrazol-1-yl)benzoyl chloride was added to an ice-cooled
solution of 10,11-dihydro-SH-pyrrolo[2,1-c][1,4]benzodiazepine (0.55 g) and
diisopropylethylamine (0.44 g) in dichloromethane (25 ml). After stirring at room
temperature for 18 hours, the reaction mixture was washed with water and a saturated
aqueous sodium bicarbonate solution. The dichloromethane solution was dried over

30  anhydrous sodium sulfate and filtered through a short column of hydrous sodium
magnesium silicate and further eluted with several volumes of dichloromethane. The
combined organic phase was concentrated on a hot plate with the gradual addition of
hexane until crystallization occurred. After cooling, the title compound (0.90 g) was
obtained as an amorphous solid, MS, m/z: 369 (M-+H)".

35



- 75 - the title compound (1.70 g), mp. 166-167 C, M5, mz: 423.3
(MtH) [err], 845.4 (2M+H) +.

EXAVPLE 63 w@ 99/06409 'PCT/US98/15495
[4- (1 m dazol -1- y?)- phenyl ] - (5H. 11H-pyrrol o[ 2. 1-c] [ 1. 4] benzodi azepi n-
10-yl ) - met hanone A suspension of 4-(imdazol-1-yl)benzoiec =
acid (0.90 g) in thionyl chloride (2.0 10 m) was heated on a steam bath
under argon for one hour. Evaporation of thesyolatile mat eri al - under
reduced pressure afforded a residue which crystallized upon the addition

of hexane to yield the 4-(imdazol- 1 -yl)benzoyl chloride as the

hydrochl oride salt (1.17 g), mp. 242-247 [err]C. 15 To a
solution of 10,1 1-di hydro-5H pyrrol o] 2 EXAMBLR] é®enzodi azepi ne (0.75),

di | sopropyl ethyl am ne (1.20 g), and 4-dinethylam nopyridine (0.1 g) in

di chl oronet hane (50 m ) was added 4- (i m dazol -1-yl)benzoyl chloride

hydr ochl ori de A4iMethyl zokili-y i phemyl i | radlef2.¥-o -
hours, the reaction m xture was WA s h | r d saturated
aqueous sodi um bi carbonate. The %?‘Ig'ﬁgol'%?r% Tglwghg'u iéag&@i on was dried

over anhydro®¥s sodiumsulfate, filtered through a short colum of

hydr ous sodi um magnestyirg sElspeain . 8 s AERRIpyEhI A ichtbie KA a0 YS! WS

of di chl oronet hane. T d organl ¢ ‘phase_‘was concentrate

hot plate with disbloromethapg (&3 m),was t added ooxakd xehieride, (9-50c g) And| opg sdropnof
occurr ed. After dgfethyH&madniife CTHS indttire was stirré@ h€rofi kﬁ@&ﬁﬂx@!’oﬁ 18 hémi&ﬂ the
%/:\A?_:_l;j[ 'é:](ra] t 'the v‘éﬁﬁl%oﬁjmf‘%ﬂ&owgm?&dveg‘ u%derlrzglﬁcleé2pr[=:§s{nr'JE§Xm)N%§ic§g Wasmm%$01§85(fl in
[ 4- (4- Met hy @i mihegane! and-filteredthesugh] diatobhatddus @artho|BMaporatiod pbfl th] sol®ht in vacuo

benzodi azep! n- 10sdde F9A 080Gy vasol 1-yDiepey i AEPPERSURRCkas meed withu

m ) was added oxfedtler putificatioe (0. 50 g) and one drop of

The 4-(4-methylpyrazol-1-yl)benzoyl chloride (0.72 g) was added to an ice-
15  cooled solution of 10,11-dihydro-SH-pymolo[2,1-c][1,4]benzodiazepine (0.60 g) and
diisopropylethylamine (0.48 g) in dichloromethane (25 ml). After stirring at room
temperature for 18 hours, the reaction mixture was washed with water and saturated
aqueous sodium bicarbonate. The dichloromethane solution was dried over anhydrous
sodium sulfate and filtered through a short column of hydrous sodium magnesium
20  silicate and further eluted with several volumes of dichloromethane. The combined
organic phase was concentrated on a hot plate with the gradual addition of hexane until '
crystallization occurred. After cooling, the crystals were collected by filtration to yield
the title compound (0.75 g), m.p. 179-181 °C; MS m/z: 369 (M+H)".

25 EXAMPLE 61

benzodiazepin-10-yl)-methanone

30 To a suspension of 4-(3,5-dimethylpyrazol-1-yl)benzoic acid (1.34 g) in
dichloromethane (25 ml) was added oxalyl chloride (1.0 g) and one drop of
dimethylformamide. The mixture was stirred at room temperature for 18 hours and the
volatile material was removed under reduced pressure. The residue was dissolved in
hexane and filtered through diatomaceous earth. Evaporation of the solvent in vacuo



di met hyl formam de. The m xture was stirred at roomtenperature for 18 hours
and the -76 -

vol atile s renoved under reduced pressure to yiel

4- (4- et hgﬁ&m c{aézo yl)benzoyl chloride (1.02 g), (}CT(PS%/IS”S
utilized w thout further purification. The =
4- (4-met hyl i m dazol - 1-yl ) benzoyl chloride (0.99 g) was added to an ice- 5
cool ed sol ution of 10,11 -di hydro-5H pyrrol of,2, 1-c] [ 1, 4] benzodi azepi ne

-

(0.64 g) and di i sopropyl et hyl amine (0.60 g) in dichl oronet hane (25
m). After stirring at room tenperature for 18 hours, the reaction

m xture was washed with water and saturated aqueous sodi um

bi carbonat e. Thgeldés gzraﬁ;-, yhBe 0 aphy

sodi um sul fat emflla?t kin ed {tﬁ?@yﬁ&éﬁg cﬁ%rg&% (?g%sgjgo }{3&%’5 n%%snelgsfﬁljm
silicate, atioquy ?'f Dyj t h several vol urres of di chl or onet hane.
The conbi ned organi c phase was concentrated on a hot plate with the

ol 201, 00, o RS by SRR O 0 e

140- 145 [ er 6] C;cobBd solution3IFAQ, M#Hﬂ)[ydrd-iH—pyrﬁ)‘io[Z 1-c][1 4]benzod1azepme (0.55 g) and

E;(f\ g/rP HE 08 dnsopro;f.%lethxyalnug?”(orl dé)BCIg r@cﬁ?{ﬁ &)&g gg‘gé@l)d %M%Eglnﬂ[goa%room

suspensi on of 4cmperawrefor2d@ hayrs,othe treaction (Imaturd wa8. Wahgd with wetdraand| satumated
heated to 60 [ ehédusiseliug ﬁ@%ﬁnatg h’?hé &fcgﬁa% methane mw‘h%v&x? e\faaﬁﬂf%robpe

resi due redlssolved in eth acet , sequen 5
N sodi um hydr o¥Paiury sylfate \Rﬁ@‘ eﬂltef@nﬁ’f‘b‘%SME shau ccobyrpm, of chY&ﬁQEﬁeSOdlum magnesivine d

over anlhydrlous sﬂi@dtelﬁﬁdSﬂh{hai elut@wﬁlttﬁwm;v&at V6Hines W&ﬂox’oﬂm\&ﬁﬁb‘o aéﬁlﬂgé% ,
E se 3}_6 t (73 ggrrpou azgé cen ated on a(hot plate wzth the grag} a? ad(rhrtx]ozn og’?xexan'e until

EXAMPLE 66 crystalhmﬁh loocurzed: (Adfteticoalinpy Itheentitieccopiponyd (0.7 9 |g) heszebtain&T Adlan
nmet hyl ester 3 sol ution of
4- br ono- 2- chl o?‘o g%qscsog%]g[@”&f %y% glgr (18.69 g) in

15 EXAMPLE 62

(SH,11H-Pyrrolof2.1-c][1.4]benzodiazepin-10-y1)-[4-(3-
trifluoromethyl-pyrazol-1-yl)-phenyl]-methanone

20 A suspension of 4-(3-trifluoromethylpyrazolyl-1-yl)benzoic acid (1.45 g) in
' thionyl chloride (5.0 ml) was heated at reflux for 3 hours. The volatile material was
removed under reduced pressure, the residue dissolved in dichloromethane, and filtered
through diatomaceous earth. Evaporation of the solvent in vacuo yielded 4-(3-
trifluoromethylpyrazol-1-yl)benzoyl chloride (1.45 g), which was used without further
25  purification.

To a solution of 10,11-dihydro-5H-pyrrolo[2,1-c][1,4]-benzodiazepine (0.88

g) and diisopropylethylamine (0.66 g) in dichloromethane (50 ml) was added the 4-(3-
trifluoromethylpyrazol-1-yl)benzoyl chloride (140 g).  After stirring at room

30  temperature for 18 hours, the reaction mixture was washed with water and saturated
aqueous sodjum bicarbonate. The dichloromethane solution was dried over anhydrous
sodium sulfate and filtered through a short column of hydrous sodium magnesium
silicate and further eluted with several volumes of dichloromethane. The combined
organic phase was concentrated on a hot plate with the gradual addition of hexane until

35  crystallization occurred. After cooling, the crystals were collected by filtration to yield



triethylamne (110 m ), was added 1-di nethyl am no-2-propyne (12.1 m),
bi s(tri phenyl phosphi ne)pal l adiun(11) chloride (1.26 g), and copper(I)

i odi de (0. 1426 96196409 The m xture was heated slowy to 60 C pEfrdsigi@sos
t enperature mai ntai ned for one hour. ) o
-77 - The reaction was cooled to roomterrperature filtered through~
di at omaceous earth, and- the collected solid washed with ethyl acetate.
The sol vent was renoved in vacuo, the Jesulting residue redissolved in
et hyl acetate, and washed with water (3x). The conbi ned organic
extract was dried over anhydrous sodium sulfate, and the solvent 5

renmoved in vacuo to give a crude product. The crude product was purified by

I n"i’;mﬁ)i I l1 662 t
ggeggPe/ hexane A]E@té?&r d?grr? |g?1; Eg lggllﬁngl%ﬁv%%g‘iﬁh%@%ﬁ?w Ig%“
conmpound was oMY as a viscous oil (17.7 g), M5 (+FAB), mz: 252
(MH) [err]. 10 EXAMPLE 67

2- Chl or 0- 4- ( 3- di net hyl am no- 2- pr open- 1anoi c acid, nethyl
ester 15 Gradual 'y, 3-chlor ic acid (10.76 g) was
added to a Sol ution of 2-

chl oro-4-(3-di npj |
in di chl or©

tenperature at -20 [err]C The nimﬂMred for 10 15 mi nutes.

The ‘resul ting N-oxide was purified by chromat ography on Activity G ade

| basic alumna (215 g), eluti ng{(w’ th 10% 20  npethanol / di chl oronet hane.
The sol vent was evap®sBsneasipn of d(imidazalvieybenzoicaciia(0[20 g) @ thiony! clieside (2.0

resul ting nesi dgp widhestesd o8 laVs@éLni Batﬁﬁinheml oh ¥8P o ho@" dEbﬁibtrﬁﬂmaéf 0 vBhrile

[err]Cwith St.ll’l’ln for ourq%@aAter renoving the solvent In

vacuo, and t he Fi5ddund aiced Pr?ﬁﬂ"ief degl 2 pesiduswhich ervstalliged ppgn 8 addjtiong
gel (190 g), eloftiexgnenb yield Modetiimidazol-1-ylbeion! eHibtde i the HydidthRdridesaiti(t 17

di et hyl ether cggnltn? %2% hexane aftforded the title 25  conpound as a

solid (5.68 g) rr]C
EXAMPLE 68 2- Chl or o- 4- (1H pyrazol - 3-yl ) -benzoi ¢ aci d.

met hyl estgs 30 To a solution of 10,11-dihydro-5H-pyrrolo[2,1-c][1,4]-benzodiazepine (0.75),
diisopropylethylamine (1.20 g), and 4-dimethylaminopyridine (0.1 §g) in
dichloromethane (50 ml) was added 4-(imidazol-1-yl)benzoyl chloride hydrochloride
(1.12 g). After stirring at room temperature for 18 hours, the reaction mixture was
washed with water and saturated aqueous sodium bicarbonate. The dichloromethane

20  solution was dried over anhydrous sodium sulfate, filtered through a short column of
hydrous sodium magnesium silicate, and further eluted with several volumes of
dichloromethane. The combined organic phase was concentrated on a hot plate with the
gradual addition of hexane until crystallization occurred. After cooling, the crystals
were collected by filtration to yield the title compound (0.57 g), m.p. 171-172 °C; MS,

25  m/z: 354 M+H)".

EXAMPLE 64

30 benzodiazepin-10-yl)-methanone

To a suspension of 4-(4-methylimidazol-1-yl)benzoic acid (0.80 g) in
dichloromethane (25 ml) was added oxalyl chloride (0.50 g) and one drop of
dimethylformamide. The mixture was stirred at room temperature for 18 hours and the



To a suspension of 2-chl oro-4-(3-dinethyl am no-2-propen-1-on-1-yl)-benzoi
acid, nethyl ester (13.67g) in ethanol (53 nm) was added hydrazi ne
monohydr ocky@bd/eka09 (7.0 g). The m xture was heated in anpeiudssiyeat

c

75-80 [err] C-for one hour. The sol vent _ was renoved in vacuo. The -
-resulting residue was dissolved in ethyl acetate, washed ) -
-78 - with water and brine, dried over anhydrous sodium sulfate,
and the solvent renoved in vacuo to yigld the title conpound as a
crude solid (12 g). A purified sanple had a mel ting point of 130-131
[err] C 5 EXAMPLE 69

2- Chl oro-4- (1-net hyl - 1H pyrazol - 3-yl ) -benzoi ¢ acid, nethyl ester

18 a z_us pteﬂs: ?mcﬁﬁm&gmﬁal W%P&ﬁ%\&ﬁdiﬂdﬂi' ¥ Fedded iy eééﬁcricgﬁ) gielcﬁaf(m%aﬁﬁj hﬁif idazol-1-n
i met hyl f or,ganm . r_.nitrogen.was .adde soluLion o

2-chi or o 4. { 11 DeR0y ghiorlit 1. 48 ef ikt g Eekused wiliohh it Busthieationg o i

di met hyl f or mam de (30 m) over a period of 15 mnutes. The m xture

T S ot o TP S ok TR cpige (DOCRIEAD M0t 5 o T

at room t enper awogled sbtion DI NOHLL-diby drd i tpyoredd 2] lecbhdlbenradigzpire (0.64 @ sand5

added, and the 4; | we 0 ) eaGelr n\{@;

diluted with a difitth @E%‘xﬂa&rhﬁg ?[%ta ygj(;?; .ﬁg‘?%%&g{r?gﬁ%é%%gﬂ{)?‘at edq&:ﬁn éxhéc-)om

The resi due wade@psraueifar; k8hhayys.cthe reaction myjgtyrewas Mveshed (wigh swagerygndnsagurated

smal | quantity daheqisRpliinarsitabendt®XThe didRlofdiiéthaROsolution wad BAEd Gva ahdMmS

evaporated in vacguo tq.afford a, crude product (13.48 . .Jhe crude -
product was pu rsf)g uysyiiate, &?‘ﬁmq Wsllrﬁtsgﬁ? &E‘Wﬁyﬁr‘?@é%&m maggefymesiligate, g

wi th 15% 200 emdyfurtherethated itk severdl ovohirhew of Hichlopeihethdnere Thy |contbiedi argamic

) , foll ' f.the.l- hyl - .
eutoi ehmers ( %%W%?%%ﬁﬂ&%ﬁ@ §h 3 B pile Btk B e BadiGOR | OB hexap, ont
hexane three tiomss tighwecurreda déifter eneding sthetitle cofnpotnd (U562 g)-wiast dhthined as a

regi oi somer (2.s§ﬁd,g‘}np_ 401480 MS 125! 369 #+FAB), miz: 251 (MrH)[err].
25 ’ EX%NPL 70
2- Chl or o-4- (1- net hyl - 1H pyrazol - 3-yl ) -benzoi c acid

15 EXAMPLE 65

4-Bromo-2-chloro-benzoic acid, methyl ester

Thionyl chloride (1.64 ml) was added dropwise to a suspension of 4-bromo-2-
20  chlorobenzoic acid (6.92 g) in methanol, and heated to 60 °C for 2 hours. The solvent
was removed in vacuo, the residue redissolved in ethyl acetate, and washed
sequentially with 0.5 N sodium hydroxide (2x), water, and brine. The organic phase
was dried over anhydrous sodium sulfate, and the solvent removed in vacuo to afford
the title compdund (7.8 g). 'H NMR (300 MHz), (DMSO-dg) d: 3.87 (s,3H), 7.68-7.9

25 (m, 3H).

EXAMPLE 66

2-Chloro-4-(3-dimethxlamino-propyn-l-yl)benzoic acid, methyl ester
30

To a stirred solution of 4-bromo-2-chlorobenzoic acid, methyl ester (18.69 g) in
tricthylamine (110 ml), was added 1-dimethylamino-2-propyne (12.1 ml),
bis(triphenylphosphine)palladium(II) chloride (1.26 g), and copper(I) iodide (0.136 g).
The mixture was heated slowly to 60 °C, and the temperature maintained for one hour.



To a solution of 2-chloro-4-(1-nethyl-1H pyrazol -3-yl)-benzoic acid, nethyl
30 ester (6.85 g) in nethanol (32 mM) was added 2.5 N sodi um hydr oxi de
sol ution (Wo#®8y0e6409 nl). The reaction was heated to 50 [errPCTIURIS/BSHIS

hour. The saol'vent was renoved in vacuo, : and the residue dissolved in ..
water (250 m), cooled in an ice bath, and acidified with 2N '
hydrochloric acid (24 m). The resultlng precipitate was filtered and dried
to give a colorless solid (6.3 g) mp.77232-233 [err] C, M5 (+FAB),

mz: 236 (MrH)[err]. 35

-79 - EXAMPLE 71

[ 2- Chl oro-4-(1-net hyl - 1H pyrazol - 3-yl ) - phenyl ] - SSH 11H -pyrrol o[ 2. 1-
c] - [ 1. 4] benzodiHreapaation masydopleddo heoo tempegature, filtered througls diatprosesousearth, and
2-chl oro4-(1- %9%1&&?‘8%& ﬁz\%’lshéd With &8 %’e&t@%@ soRrert @hs remove&"ﬁ vacy o,otibe

di met hyl f or mam wer e suspended under nitrogen i.n a m xt

t et r ahydr of ur arreﬁl#@nmSIWT@%ﬁlvﬁﬁn’Btﬁhﬂea‘{%e nind WASIQRS‘I Stitho pvater %I y[The
chloride (contbingd 6rghﬁic CHixfraétof 4 TaFHB@ dRer Bnidronsesodaf %dlfdt@oaﬁu 0 seicht

the reaction stirred, for one hour,. The r uI ensi on,
ol oo 4o B By IVASS o Ve e pEtsct The crudtpriihet Jume, Edifte b, calegmn
wi t hout furt herchpothatop@phy oA. silica gel (225 g), elufiag avithigpBnathyinacetateliexbne. After

1-di hydro-5H pyrrol o 1- be

di chl or onet hand® g"%i%? 3@&‘1"&3& UG ﬂ’fotgfe‘%ﬂﬂ’ I%%?Péal?efp%ﬁ?wsﬁ%s (1%(177
suspensi on of tg)eMS eHAB), m/ep252eMeH)d chl ori de was gradual Iy added over
15 m nutes under a positive flow of nitrogen. The slightly warm
reaction m xture was stirred under nitrogen for 50 mnutes. After
stirring od® hour, the mixture was con&KA&MEgE_éﬁ vacuo. The residue
was dissol ved in dichl oronet hane, washed with water, 5% sodium

bi carbonat e, ang th br| ne dri OvVer
20  anhydrous &€ : ELX AL P8 . : 1c AN Y
crude product (10 95 g) The cr ude prmdua{ was purlfled by coI urm

chr omat ography on silica gel (200 g), loading the colum with 25%
et hyl acetate/ hexane. Less polar inpurities were eluted with 25-30%

et hyl acet dte/ hexaneGratiuallyr3schlotopermxybénzoachcid (llﬁ) B0g)408% astdhg to a solution of 2-
crystals, was Fiord 4 (LAnRRERARpR bb-Sindtlc AR e Sl SO0 8 &
24 hours. Filt rdiehleremgthanedd@ml), at airpie to mnémedhbmﬁ@pra@nwe@nymahﬂq e The
solid (6.88 g),miknite w43 strrddFof 901 milvtes ! JThe Wedulting N-okRfe WM *purified by
chromatography on Activity Grade I basic alumina (215 g), eluting with 10%

20 methanol/dichloromethane. The solvent was evaporated in vacuo between 12 to 18 °C.

The resulting residue was dissolved in methanol (100 ml) and heated at 60-65 °C with

stirring for 18 hours. After removing the solvent in vacuo, and the product was

purified by column chromatography on silica gel (190 g), eluting with 70% ethyl
acetate/hexane. Trituration with diethyl ether containing some hexane afforded the title
25 compound as a solid (5.68 g), m.p. 92-96 °C.

XAMPLE 68

2-Chloro-4-(1H-pyrazol-3-yl)-benzoic acid, methyl ester
30

To a suspension of 2-chloro-4-(3-dimethylamino-2-propen-1-on-1-yl)-benzoic
acid, methyl ester (13.67g) in ethanol (53 ml) was added hydrazine monohydrochloride
(7.0 ). The mixture was heated in an oil bath at 75-80 °C for one hour. The solvent
was removed jn vacuo. The resulting residue was dissolved in ethyl acetate, washed




EXAMPLE 72 30 2-chl oro- 4- (2- met hyl - 1H- pyr azol - 3-yl ) - benzoi ¢ aci d,

nmet hyl ester The title conmpound was prepared in the sane
manner as 660da6sl 1 N Exanple 68, enpl oying PCT/U398/15495

met hyl - 2- chl or o- 4-(3- di met hyl am no- 2- propene- 1 -one)-benzoate (0.8 g) 35 _
and net hyl hydrazine (0.319 m). The mgjor 2-nethyl regioisomer was isol ated
by -80 -

col um chr omat ography on silica gel, [érr] HJ¥VR (300 MHz), (DVBO-d[err])
[err]: 3.87 (s, 3H), 3.89 (s, 3H), 6. (d, 1H, 7.5 (d, 1H)
7.62-7.93 (m 3H). EXAMPLE 73 5

2- Chl or 0- 4- (2- et hyl - 1H pyrazol - 3-yl ) -benzoi c acid The title

conmpound was prﬁﬁﬁ%@kr'aﬂd‘bﬁﬁe&ﬁm JRN Ay d?&xs(ieaﬁm fififtd, BndoxR Sl vent removea%

enpl oyi ng 2- chI oro th 1H zoI o d,

(0. 464 10 %o STl cpmebiRT 58 « Sk R 104 & 27, e ool =

(DIVISOd[err]) [melnuhgp&n%efBO-lBl fG. 3H) 6 56 (d, 1H), 7.49 (d, 1H),

7.59-7.90 (m 3H) EXAMPLE 74

[ 2- Chl oro- 4- (2- et hyl - 1H pyr azol - 3-yl ) - phenyl - (5H. 11H- pyrrol o[ 2. 1- 15

c] [1.4] bendodi azepi ne-10-yl) - net hanonedEXAMPLE 69 The title conpound

was prepared in the same manner as described in Exanple 71, Enpl oying

2-chl oro-4-(2-nethyl -1H pyrazol 3y| -ben20| c acid (3.98 g) vyi eI ded the

correspondi ng aci &€hle (1-magt razolid-¥l)-benzoic acid ethyl ester

10, 11- di hydr o-5H pyrrol 0[2 1- 20 c][l 4] benzod| azepi ne (0.293 g) yi el ded

the titl d f 78-7

EXZI\/P:_E (73500rrp0un a’fogsus?p%nsmn of hexane wasged sodmmlxsdmli:'e 23 0{{;, 60% dxspgrsxon) in
10  dimethylformamide (6 ml) under nitrogen was added a solution of 2-chloro-4-(1H-

pyrazol-3yl)-benzoic acid, methyl ester (12.0 g) in dimethylformamide (30 ml) over a

period of 15 minutes. The mixture was stirred at room temperature for 30 minutes.
Iodomethane (9.5 ml) was added dropwise over 15 minutes. The mixture was allowed
to stir at room temperature for 45 minutes. Additional iodomethane (5.16 ml) was
15 added, and the reaction stirred another 75 minutes. The reaction was diluted with a
small quantity of water, and concentrated in vacuo. The residue was diluted with water
(500 ml) and extracted with a small quantity of ethyl acetate (5x). The combined
organic phase was evaporated jn vacuo to afford a crude product (13.48 g). The crude

product was purified by column chromatography on silica gel (195 g) eluting with 15%
20  ethyl acetate/hexane to afford the pure 1-methyl regioisomer (4.29 g), followed by a
' mixture of the 1-methyl and 2-methyl regioisomers (4.6 g). The mixture of isomers
was triturated with hexane three times to give an additional sample of the pure 1-methyl
regioisomer (2.55 g), m.p. 66.5-67 °C; MS (+FAB), m/z: 251 (M+H)*.

25 EXAMPLE 70

To a solution of 2-chloro-4-(1-methyl-1H-pyrazol-3-yl)-benzoic acid, methyl
30  ester (6.85 g) in methanol (32 ml) was added 2.5 N sodium hydroxide solution (15.3
ml). The reaction was heated to 50 °C for one hour. The solvent was removed in vacuo,
and the residue dissolved in water (250 ml), cooled in an ice bath, and acidified with
2N hydrochloric acid (24 ml). The resulting precipitate was filtered and dried to give a
colorless solid (6.3 g) m.p. 232-233 °C; MS (+FAB), m/z: 236 (M+H)".
35



25 2- Chl or 0- 4- cyanobenzoi ¢ acid. nethyl ester
2-chl or o- 4- am nobenzoi ¢ acid, nmethyl ester (13.95 g) was suspended in a
m xture of web®oesHS m) and concentrated hydrochloric acid (RST/ASIHYS495

After stirring at roomtenperature for 10 minutes, the suspension was -
cooled to O [err]C. A solution of 30 sodiumnitrite (5.71 g) in water (37
m ) was gradually added over 20 m nutes, mai ntai ning a reaction

tenperature of O [err]C. After stirring at -9-err]C for 35 m nutes, the
rreaction m xture was partially neutralized by the addition of solid sodium

car bonat e (3.16 g) to afford a cold solution of the diazoniumsalt.

- 81 - To a pre-cool ed solution of copper(l) cyanide (8.4 @)
and sodi um cyani de (9.19 g) in wEXAMPLE fil) was gradual | y added the
above sol ution of diazoniumsalt over a - 45-50 m nute period. The

di azonium salt sol uti on vas mai ntai ned at 0
additi on. The rekéd nethy A7

tenperature. A 5 preC| plfc : nf'bm & nedl 0- J,ﬁdﬂ“m ““Ived in ethyl

C durllng t he

acetate (250 m), and filtere 0 renove | nsolu [ter. The
organic pha§e was dried over anhydrous magnesi um sulfate and the

?ilgvgm ) re?ﬁved l 3 V%Llopé\?d&faﬂ Oz-dhl%fr&ﬂ-l-(d&n&hylldmi y?fo%%ﬂpbmﬁi lacid (6f|5 g)

g e c c u col u r 0 on. i C

gel (250 afl EaRipiiogur &' lomEingt Sensiied YRRLOHS R acRifre' &7
title conpound téttshydrgfhrans(78 rthi) axsbﬂlcﬂl,onneqhane()}ﬂﬁﬂj erA sahutibs afEbRalylne¢ldoride
195 (M[err]

2- Chl or o- 4- cyanzﬁ"e3 nrznl() ' %%lrlgrow thane (5 ml) was adfled dr%q |1F ? E%ﬁs\@k 'i?a%ﬁon s?rred for
2- chl or o- 418y arnsigdronsi Therasultingsusgansiont of 2-chlora 4 -methyl-1H-pymgohdryd)-benzspl

m ) was added %M&%umﬁg@lmbﬁiﬁu&ﬁé}m&umﬁfter stirring at room

tenperature. for 45 mnutes, the solvent” was renoved in vacuo. The residue
was di ssolved in water, cooled in an ice bath, and nade acidic with

2N hydrochl oric aci drgQ suipbﬂsﬁh)of 16 he- cﬁmbtsm@yﬁbmz Nid] L, #]beasodiddepinedd.93
ﬁqng d&|5£e1d1|5 g \[/23 uio td?cl'r\{oroxlngthtagee 81 Irrﬁ) was addsd cﬁlsopropylealy?oI i %@59)The
suspension of the freshly prepared acid chloride was gradually added over 15 minutes
under a positive flow of nitrogen. The slightly warm reaction mixture was stirred under
nitrogen for 50 minutes. After stirring one hour, the mixture was concentrated in
vacuo. The residue was dissolved in dichloromethane, washed with water, 5% sodium

bicarbonate, and water. The organic phase was washed with brine, dried over

20 anhydrous sodium sulfate, and the solvent removed in vacuo to give a crude product
(10.95 g). The crude product was purified by column chromatography on silica gel
(200 g), loading the column with 25% ethyl acetate/hexane. Less polar impurities were
eluted with 25-30% ethyl acetate/hexane. The product was eluted with 30-40% ethyl
acetate/hexane to afford a pure sample (7.42 g); which, after seeding with crystals, was

25 triturated with diethyl ether containing some hexane for 24 hours. Filtration afforded
the title compound as a crystalline solid (6.88 g), m.p. 148.5-150 °C; MS (EI), m/z:
402 (M)".

EXAMPLE 72
30
2-chloro-4-(2-methyvl-1H-pyrazol-3-vl)-benzoic_acid, methyl ester

The title compound was prepared in the same manner as described in Example
68, employing methyl-2-chloro-4-(3-dimethylamino-2-propene-1-one)-benzoate (0.8 g)
35  and methylhydrazine (0.319 ml). The major 2-methyl regioisomer was isolated by



25 3-Chl oro-4-(5H: 11H-pyrrol o[ 2. 1-c] [ 1. 4] benzodi azepi ne- 10- car bonyl ) -

benzonitrile To a cool ed suspensi on of
20h|oro4 %ﬁpzmc acid (9.1 g) in a mxture of 1?31 {ﬁ Jzane
(40 m) an yl formam de (3.88 m) was added dropw se a ution

of oxalyl chlorlde (4.6 M) in dichloronethane (10 nl) at 0 C The stirredg =
reaction was allowed to warmto roomtenperature over a one hour period. A
cl oudy sol ution of 2-chl oro4- cyanobenzg&l chloride was utilized

wi t hout further purification. a stirred suspension

of 10, 11-di hydro-5Hpyrrolo[2,1-c][1,4] 35 benzodlazeplne (7.32 g) and
diisopropylethylanine (13.6 m) in dichloronmethane (35

2°ehi o o4- cyansBUBRgRoRRogFRg. o s gty o YOV R Mt SRS ErioLt:a3 7.

the mxture wassHy, Bi18%g@, aﬁghsssth PHY RS KANEH)PNE2-7.93 (masHgd sequential ly
with water, 5% sodi um bi carbonate, and 50% sat urated bri ne, After

dryi ng over anhydrous sodium sul fate, the solvent was renoved in vacuo to
5 afford a crude product (18.0 g). PEXAMBEEoO®3 by col umm chromat ogr aphy

on silica g?I (250 g), eluting with 20% et hyl acet at e/ hexane, foll owed
by 25% et hyl' acet at e/ hexane, yielded the title conpound (13.56 g) as a
straw yel | ow foam M (Eghlon_Qﬂ-! MemMﬂﬂrq!razol-&yl[-benzoic acid

EXAMPLE 78 10 3-Chloro-4-(5H,1 1H Pyrrol o[ 2. 1-cl

1[ 1. 4] benzodi azepi ne; 10: car bony I&

benzoi c aci d The title compgupd $yas jupRAresh ingthe same manner as described in Example

3- chl or o- 4- ( 5H,70] Employing Zlcﬁlarﬁqi-hieﬂﬂl ll!f‘-piﬁﬂbla%@)ﬂbéi&mcléld methyl ester (0.464

10- b l4h- b e ,(90 th ded

nydr oxi do” 10 e%%ﬁ&t}% Sl g, 1 RLADL e, DDPRB B0 300
hours. The sol (emHW&EsS6 yd¥ Bl 7.49 (d, 1H), 7.80+7090 (the3Hesi due di ssol ved in
wat er, and nmade acidic with 2 N hydrochloric acid (4.7 m). The

resulting precipitate was extracted with ethyl acetate, and the organic
phase dried over anhydr ous sodi um sul fﬂ?feAﬂﬁLﬁﬂ enoving the solvent in

vacuo, a t20 ORIV rbl4d (3L Rilet] éﬁﬁ,ﬂ%fé{g?ﬂﬁﬂ[z,l-
iltere give a crude progu produ

purified bgstreat ment with ] thangpeo| .
Crystallization from nethanol/ether afforded the title conpound as a

E)lI\J/; '[ ];:Ir ?? _ sol c&'h%%tlze%oﬂ)ﬁouﬁgl Rvas 1p%§ﬁa}e? inl B shtie MRntrad destiBed %GExampIe
71, Employing 2-chloro-4-(2-methyl-1H-pyrazol-3yl)-benzoic acid (3.98 g) yielded the
corresponding acid chloride, and acylation with 10,11-dihydro-5H-pyrrolof2,1-

20  c][1,4Jbenzodiazepine (0.293 g) yielded the title compound as a foam, m.p. 78-79 °C;
~ MS (ED), m/z: 402 (M)*.

EXAMPLE 75

25 2-Chloro-4-cyanobenzoic acid, methyl ester

2-chloro-4-aminobenzoic acid, methyl ester (13.95 g) was suspended in a
mixture of water (65 ml) and concentrated hydrochloric acid (15.7 ml). After stirring at
room temperature for 10 minutes, the suspension was cooled to 0 °C. A solution of

30  sodium nitrite (5.71 g) in water (37 ml) was gradually added over 20 minutes,
maintaining a reaction temperature of 0 °C. After stirring at 0 °C for 35 minutes, the
reaction mixture was partially neutralized by the addition of solid sodium carbonate
(3.16 g) to afford a cold solution of the diazonium salt.



25 EXAMPLE 79
3-Chl oro-4-(5H, 11H pyrrol o[ 2, 1- c][l 4] benzodi azepi ne- 10- car bonyl ) -

benzam de [Q—?m“gl—l- oyt rOConcent rated sulfuric acid (70 m) WS esdgdassek0

30h|oro4( | o- oo
[2,1-c] [ 1. 4] benzodi azepi ne- 10- car bonyl ) - benzonitrile (12.85 g). ~ The =
m xt ure was stirred at 60 C for 3 hours, followed by stirring at room
tenperature for 18 hours. The reactiQrg;m xture was poured over ice
and neutralized at 0 C, wth 30% anmoni um hydroxide (184 m ). The

resul ting suspension was extracted with ethyl acetate. The 35 aqueous
m xture was filtered, and reextracted with ethyl acetate. The conbi ned

TS and the sol L3aprecooled Hiadh @?éﬂ(ﬁ@yﬁ“ﬁi‘?ﬂﬁyﬁ‘@%ﬁﬁ?’?ﬂ% QL
Su S Vv Vv u Si1 du S |
o e ¢ Brin grabem L2 G oras ErBduAY Adied the aboUs gpiation Of disgamitot el gver &

et hyl acetate. 45-50 hﬁiukte pefibd.t The pligoniin silesolhfien was! nidivtained hied COnuingdthes

(M [er r]crystéa| 'addftio” 1 1(61‘91 érg}x‘turg]\gas Stired Yor ém% %5’0851' )témperz%ture%g

N- (1- Di et h§l arprecipitaty ivas dijltefed; Iaixedmd!}dj:’s'sblvjedll-inm;hylcdcetptﬁ (25@ Iml),land filtered to
benzodi azepi ne- '9@5&%% ?PATHEF enzgtguse was dnec%%&sﬁr‘?ﬂs?dr% Hagnesium

3-chl oro-4-(5H, pyrrolo I'azepl ne-
car bonyl ) - benz swifats, asd g sy)lvmdem inyuasue topfford aiemde pyodugtas abrewn solid
m) was h&as 9%)%@%[1@?@&&@&5 g‘ﬁlﬁeaw @oiummﬁm%ﬁgiggrgpﬁyeagm&a BES(250

rrenmoved under reduce essure the title conmpound util

w thout f urt herBpeiuing atith 50T &Ny Eiociatsfesang & gk Bty iercompomnd (65 g as a
EXAMPLE 8110  solid, mp. 9092 ChaviS- (1), A/EetgsyiM)*.

-2H-[1,2,4]triazol -3-yl] phenyl ]-(5H 11H 20 pyrrol o[ 2, 1-c]
[1. 4]benzod|azep|ne 10- car bonyl ) - nmet hanone
EXAMPLE 76

2-Chloro-4-cyanobenzoic _acid
15

To a stirred solution of 2-chloro-4-cyanobenzoic acid, methyl ester (24.3 g) in
methanol (150 ml) was added 2.5N sodium hydroxide (54.5 ml). After stirring at
room temperature. for 45 minutes, the solvent was removed jn vacuo. The residue was
dissolved in water, cooled in an ice bath, and made acidic with 2N hydrochloric acid

20 (14 ml). The resulting precipitate was filtered and dried in vacuo to yicld the ftitle
compound as a solid (22.55g) m.p. 154-158 °C.

EXAMPLE 77

25  3-Chloro-4-(SH.11H-pyrrolo[2.1-cl[1,4]benzodiazepine-10-carbonyl)-
benzonitrile

To a cooled suspension of 2-chloro-4-cyanobenzoic acid (9.1 g) in a mixture of

dichloromethane (40 ml) and dimethylformamide (3.88 ml) was added dropwise a

30 solution of oxalyl chloride (4.6 ml) in dichloromethane (10 ml) at 0 °C. The stirred

reaction was allowed to warm to room temperature over a one hour period. A cloudy
solution of 2-chloro-4-cyanobenzoyl chloride was utilized without further purification.

To -a stired suspension of 10,11-dihydro-SH-pyrrolo[2,1-c][1,4]
35  benzodiazepine (7.32 g) and diisopropylethylamine (13.6 ml) in dichloromethane (35



To a solution of N (1-dinethylam noethyl ene)-3-chloro-4-(5H, 11H
pyrrol o[ 2,1-c][1, 4] - benzodi azepi ne- 10- car bonyl ) - benzam de (3.01 g) in
acetlc aci m ) was added a sol ution of anhydrous hy ' 5435
in ace&f'égalg?“ 9(4 m). The 25 reaction mxture was sti r%re agtﬁgé‘?v\een
85 90 [err]C for 45 minutes. After renoving the acetic acid in vacuoy~
the reaction mxture was diluted with water (35-40 m ), neutralized to
pH 7.0 with aqueous sodi um bi carbonate, and zxtraot ed with ethyl acetate.
The organi c extract was washed with bri dried over anhydrous sodi um
sul fate, and the sol vent renoved in vacuo to afford a crude product
(2.68 g). Purification of the crude 30 product by col um chronmat ogr aphy

il | % ﬁ;@é alhax f d
gnpalrl :‘ngggr o] t“%? @%ﬁd&%ﬁni@%@@n@ﬂ&}d&l Phlﬁg??g%%w d| etﬁ%ﬁi"o};1 chiti
et her, yiel ded Aﬁr@mpﬁlp@r a 5R9F8 teraperature, sk mixture was di ﬂ%owsmq;m%

53 5' ), M z: 403 washed 84deBfidlly withOwater, 5% sodium bxcarbonate and 50% saturatEAvine

N- (Di met hyl ani b8t dryingnyer anbydrgps sading) salfatey the splypryy ya& reyw[fad iy vacuo to

benzodi gzepﬁ nﬁ-ﬁﬁr@ﬁbﬁﬂ@}ﬁr&dd@ﬁﬂt&m g)ebPuglfﬁ:atlon by coluniﬁhﬂlrbmhdggraphyr‘pnw_ﬂd:a\mk
repared In t M L1 Ded. N

3 Chioro- 4. (SHIEpgMRRSt TR N S Batnts Flfied by, 2% ] it

benzani de (1. 8%igjedtie td]ermtﬂpphﬁd(tﬁaﬁ g)aamh stevhyellowefoan, MS ERd vz: 345 (M)') |

:-rm

mz::420 (M[err]. 10 EXAMPLE 83
[2-Chl oro-4-(2H 1, 2. 4-triazol -3-yl)-phenyl ]1-(5H, 11H pyrrol o[ 2, 1-

c][1. 4] - benzodi azepi n- 10-yl ) - net hanone.ﬁA&LE LE 78 The title compound was
prepared ingthe sane manner as described in Exanple 81, enpl oyi ng
N- (di met hyl am ng

c[ 1, 4] benzo- di azéprrt oAy P A oo O S e T O 1

m), mp. 174- 177[er]C I\/B(EI) bahzolcSﬂSd(M+

To a suspension of 3-chloro-4-(5H,11H-pyrrolo-[2,1-c]{1.4]-benzodiazepine-
15  10-carbonyl)-benzonitrile (90.72 g) in ethanol was added 10 N sodium hydroxide
(1.02 ml) and the mixture heated under reflux for two hours. The solvent was removed
in vacuo, the residue dissolved in water, and made acidic with 2 N hydrochloric acid
(4.7 ml). The resulting precipitate was extracted with ethyl acetate, and the organic
phase dried over anhydrous sodium sulfate. After removing the solvent in vacuo, a
20 foam was triturated with diethyl ether for 18 hours and filtered to give a crude product
(0.69g). The crude product was purified by treatment with activated charcoal in
methanol. Crystallization from methanol/ether afforded the title compound as a purified

solid (0.29 g), m.p. 198-199 °C; MS (EI), m/z: 366 (M)".

25 XAMPLE 79

3-Chloro-4-(5H,11H-pyrrolof2,1-c][1,4]1benzodiazepine-10-carbonyl)-

benzamide

30 Concentrated sulfuric acid (70 ml) was added to 3-chloro-4-(5H,11H-pyrrolo-
[2,1-c][1.4]benzodiazepine-10-carbonyl)-benzonitrile (12.85 g). The mixture was
stirred at 60 °C for 3 hours, followed by stirring at room temperature for 18 hours. The
reaction mixture was poured over ice and neutralized at 0 °C, with 30% ammonium
hydroxide (184 ml). The resulting suspension was extracted with ethyl acetate. The

35  aqueous mixture was filtered, and reextracted with ethyl acetate. The combined organic



20 EXAMPLE 84 [ 2-
Chloro-4-(2-methyl-2H [1,2,4]triazol-3-yl)-phenyll -(5H 11H

pyrrol o [2%?,661,094] benzodi azepl n- 10- car bonyl ) - net hanone 25>crmsgs/15495The
title conpound was prepared in the same manner as described in Exanple

48, usi ng N- (di et hyl am nonet hyl ene) 3-chl oro-4-(5H, =
11H pyrrol o] 2, 1- c[ 1, 4] benzodi azepi n- 10- car bonyl ) - benzam de (0.572 g),
and et hyl hydrazi ne (0. 149 m). mp. Jggl-143[err]C. M5 (El): 403 (M +.
- 85 - EXAMPLE 85

4-1(2,5-Dinethyl -2H[1.2.4]triazol -3-yl)-2-chl oro-phenyl ]-(5H, 11H
pyrrolo[2,1-c][ 1.4]benzodi azepi n-10-carbonyl)-nmethanone 5
The title co wuasdri&ﬂmf ﬁhy&oﬁ&m&mstdMedeMnt banoved inxwarnb.e

?Els 4513| ng N ( - di rﬁet h‘% h%’{}ﬁ %m%,g'og:(ggﬁ%é@? 3%(5—%@ dﬁ-ﬂ)olu?c{ % smalf]

met hyl hydr azi rrpxa@ﬁtylcﬁBeth}'l) acetztep Fxltratlon dfalie p&gfpitate] afforfisl theltitle compound as a

(M[err]. 10 ”P%(%(ﬁl

[ 2- Chl or o- 4- (l(i_irygal[hrngzsg d loﬁg)ﬁheﬁyﬂl %% qflll\—ll[-s 9390 0[2.1 cf[l 4]
benzodi azepi n- 10-yl ) - net hanone 15 To a sol ution of
3-chloro-4-(5H 11H-pyrrol o[ 2,1-c] [ 1, 4]g | Agpi ne- 10-

carbonyl ) -benzonitrile (0.348 g) in dinethylformanm de (2 m) was added
sodi um azide (0.078 g) and ammoni um chl oride (0.065 g). The m xture was

heated to N-{DDwhéiHylbaiinbdtheleife)-2ehloro-4-(SH, 11 HMsirelo[2{¢][1,4]-
di nmet hyl f or mam de was rem)vgd izn;vacuo. ige r:e_lsi dlii!dl szsol égd I n

wat er (approximately 8 m) sodi um
hydr oxi de 10 (0.6 nl) and extracted with ethyl acet ate The aqueous

t t di f d I d
\(/amxt Lagt h\;/v?saig![ a!t eI gdr [ ggn%é'gr()far?ﬁc rous?% IQH @Icf?alr)r&éf ?: [} 42%(;“28&&%%%@%6
sol vent r enoveerbony)hangamige (S8 g)r%rwedpmqshw@qetaemde@ugyﬂlﬂsa@w (10.97 ml) was

heated at 90 °C for 20 minutes. The excess reagent was removed under reduced
pressure, and the title compound utilized without further purification, MS (EI), m/z:
15 434 (V)"

EXAMPLE 81

[2-Chero-4-(5-methyl-2H-[1.2.4]triazol-3-yl)phenyl]-(SH.11H-

20 rrolo[2.1-c][1.4]benzodiazepine-10-carbo -methanone

To a solution of N-(1-dimethylaminoethylene)-3-chloro-4-(5H,11H-
pyrrolo[2,1-c][1,4]-benzodiazepine-10-carbonyl)-benzamide (3.01 g) in acetic acid (4

ml) was added a solution of anhydrous hydrazine (0.435 ml) in acetic acid (4 ml). The

25  reaction mixture was stirred at between 85-90 °C for 45 minutes. After removing the
acetic acid in vacuo, the reaction mixture was diluted with water (35-40 ml), neutralized

to pH 7.0 with aqueous sodium bicarbonate, and extracted with ethyl acetate. The
organic extract was washed with brine, dried over anhydrous sodium sulfate, and the

solvent removed in vacuo to afford a crude product (2.68 g). Purification of the crude

30 product by column chromatography on silica gel (45 g), eluting with 70% ethyl
acetate/hexane, afforded a purified product (2.5g), which, after trituration with diethyl
ether, yielded the title compound as a solid (2 g), m.p. 211-212 °C; MS (EI), m/z: 403
M)*.

35 EXAMPLE 82



oil. The oily product was triturated with diethyl ether, filtered through

acid treated silica gel, and eluted with 40% et hyl acetate/ hexane to

gi ve purer - Thi s was further triturated with diet and
filtered tﬁgr%&&%anm e (0.88g) mp. 218-220C. M5 (+F I%%%nghs
(MtH)[err]. ' - 86=-%
: - or o- 4- (3- et hyl - pyrazol - 1-yl ) - pheny

EXAMPLE 87 [ 2- Chl 4- (3 hyl | -1-yl)-ph |']

- (3-di et hyl am nonet hyl - 8

5H, 11H pyrrol o[ 2., 1-c] [ 1. 4] benzodi azepi n- 10- )‘}I ) - met hanone 5

To a stirred sol ution of

[ 2- chl oro-4-(3-net hyl - pyrazol - 1-yl) - phenyl ] - (5H, 11H

pyrrolo-[2,1-c][1, 4] benzodi azepi n-10-yl) - et hanone (1.61 g), N, N, N, N,

t et ramet hyl di am_no- msthane (0.82 IaC| al acetlc acid (0 48 g)

met hanol (25  N-(Dimetbylamingmethylene) do(5H . JAH pyrrolef2biclib.414
m). The mixture was 10 Walié’%dlﬁzéﬁx{eelo-]&rﬁﬂﬁy_ﬂlobéﬂiﬂﬂaﬁfe Af ter
stirring one hour at roomtenperature, the react1 on was concentrated
i n vacuo, redissolved in dichloronethane, and extracted sequentially
wi th aqueou$§ sodi umTheaitlelongioand mehsvmepared fxthe siine maﬂasdésbﬁsai #ieExample

gel +otuted S0 ipflle; bl on. fi@ﬁazgp&‘ii‘iwl@#l? XK A

af forded an oi Ibengdmidé (b83 ghand dimethylforrmamidetdimbthymoetal/(5¢3 miMS @), gmat:420e

title conpound ®H*a col orl ess powder, m p. 100-102 C, Ms (+FAB), m z:
482 (M+Na)[err], 460 (MtH)[err].

EXAMPLE 88 20 (3-Brono-5H, 11H pyrrol o[ 2, 1-c]

[ 1, 4] benzodpazepi n-10-yl ) - EXAMPLE 83

[ 2- chl or 0- 4- (3- met hyl - pyrazol - 1-yl ) - phenyl T -net hanone To a

stirred pre-cool ed solution of [2-chloro-4-(3-nethyl-pyrazol-1-yl)-phenyl]-
(5H, 11H pyrrol - )
in 25 dichl oronet hane (25c ; od [ I or SUCCII’II m de (0.712
g) over 10 m nut es at =78 o IT wersarrowed to warmto
-40 [err]C over thirty m nutes. The mxture was diluted with

di chl arHX

Sod um bi b borat o (35 %%8“‘%@“5@%%%%?4‘%@“8&@ e mpnSCis AALAGe B0l
was dried over 8&nhy0‘|"fﬁl?1‘9y'§'8d| uiN-(imedyylaminpmethylene)-Breblagerd=(SH, Ug}{wrrglqlz,éa
gel, 30 and emm&ﬂi@dxazdpm@mlaaﬂbﬁnﬂ Jbefadie (X5 8} Ald nﬁmwﬁofsrsomx m.p.

di et hyl ether d t|tIe conpound as a col orl ess
solid m D. 14?’%@9 8‘%?’}%&% 35@5‘ iz 480

20 EXAMPLE 84

rrolo [2.1-¢ 4]benzodiazepin-10-carbonyl)-methanone

25 The title compound was prepared in the same manner as described in Example
48, using N-(dimethylaminomethylene)-3-chloro-4-(5H,11H-pyrrolof2,1-
c[1,4]benzodiazepin-10-carbonyl)-benzamide (0.572 g), and methylhydrazine (0.149
ml). m.p. 141-143°C. MS (EI): 403 (M)".
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EXAMPLE 89

(4- Br ono- 2- enyl)-(5H 11H pyrrol o[ 2. 1-c] [ 1, 4] benzodi azi*éi‘/%s98/1549s
10-yl) - net hgv?o%ye&a% D net hyl formami de (1 drop) was added t

sol ution of 4-brono-2- chl orobenzoic acid (2.20 g) in anhydrous '-
tetrahydrofuran (20 m). Oxalyl chloride - (1.46 g) was added and the
m xture was warmed to reflux. The resultant_gplution was cooled to

anbi ent tenperature before being evaporated to dryness to give crude 4- 10
br ono- 2- chl orobenzoyl chloride as a gold viscous |iquid, which was used
W t hout further purification. To a m xture of

10, 11-di hydro-5Hpyrrol o[ 2,1-c][ 1, 4] - beﬂwiys_ge (1.44 9) and
triethylamne (0.95 g) in dichloronethane (40 m cooled in an ice bath,
was added 15 dropw se a sol utlon of 4-brono-2-chl or obenzoyl chI ori de (2 42
g) .in dichl oronedbd@ Aq%3 il a3 v P she &
stirring for 22 hour
with water, saturated ' X I
acid and watder. The dichl or onet hane sol utlon was dried over anhydr ous
sodiumsul fate, filt |
orr- 20 whi te foam "poss piE E?‘.ﬁ*}é‘ﬁ&%ﬁ%ﬁﬂe%ﬁ e Sty Sindt 0GRl M PRl
el uting with helhmsing N-(l-d@pﬁwlaﬁaéeﬁbﬂe(@ %yhl,oe&s-éﬂégdl Ehpmmn bci[da&
(3.02 g), m p Heﬁzgﬁiaiéiﬁﬂi 116-catfon§l)Densdiflide 58 g?]«md methylhydrazine (0(1523| ml). m.p.
0 - .

EXAMPLE 90 t hyl - pyraz yl) -phenyl ]
11H) -pyrrol o [21917- 34% E}ié’fﬁ) atray. P

[ 1. 4] benzodifazepi n- 10- yl ) - net hanone Step a)
4- Fl uor o- 2- br omobenzoyl chl ori de: D net f e (2 drops) was
added to a solution of 4-fluoro-2-bro (4.91 g) in anhydrous

30 tetrahydrofuran (55 m). Oxalyl chI orlde (3.41 g) was added and the
m xt ure was ! f 13

5 ; ﬂ%o‘i&@,f—%][f,ﬂl
room t enperat ur €, evapor at ed W
as a gold viscous liquid, whi Eher purification.
15 .
To a solution of 3-chloro-4-(SH,11H-pyrrolo[2,1-c][1,4]-benzodiazepine-10-
carbonyl)-benzonitrile (0.348 g) in dimethylformamide (2 ml) was added
sodium azide (0.078 g) and ammonium chloride (0.065 g). The mixture was heated to
100°C for 18 hours.
20

Most of the dimethylformamide was removed in_vacuo. The residue dissolved
in water (approximately 8 ml) and basified to pH 9.0 with 2.5N sodium hydroxide
(0.6 ml) and extracted with ethyl acetate. The aqueous extract was acidified with 2N
hydrochloric acid (1.1 ml), reextracted with ethyl acetate, dried over anhydrous
25  sodium sulfate and the solvent removed in_vacuo to give crude product (0.350g) as an
oil. The oily product was triturated with diethyl ether, filtered through acid treated silica
gel, and eluted with 40% ethyl acetate/hexane to give purer sample. This was further
triturated with diethyl ether , and filtered to give a sample (0.88g) m.p. 218-220°C.
MS (+FAB) 391 (M+H)".
30




-88 - Step b)
(4- Fl uor o- 2- br omophenyl ) - (5H, 11H pyrrol o[ 2, 1-c] [ 1, 4] benzo-

di azepl n- 1%5I9;P%Bhanone A solution of 4-fluoro-2- bronobenzl;}_ﬁlde%gdg‘{ggw ce

(5.32 romstep a), in dichloromethane (35 nm),

to a sol ution of 10, 11- di hydro-5H pyrrol o[ 2, 1-c] [ 1, 4] - benzodi azepi wé-
(3.44 g) and triethylamne (2.27 g) in 5 di chl or onet hane (80 m) and
cooled in an ice bath. The cooling bath was genoved and af ter
stirring for 16 hours, the reaction m xture Was washed sequentially wth
wat er, sat urat ed aqueous sodi um bi carbonate and saturated aqueous

sodi um chl ori de. The di chl or onet hane sol ution was dried over

anhydrous magnesi um sul fate, filtered aﬂﬂathE Qyaporated in vacuo to give
a pale purple foam Purification by flash chromatography 10 on silica gel

eluting with hexane-ethyl acetate (1 1) resulted in the |nterrred| ate (4-
fl uoro-2-bronmophd2yé 44 3LinebkvI-£ Zoll

[ 1, 4] benzodi azepi n- 105Vl -rreth @S a tan foa 0, O ELLIL%%IJL
384 (M +. This mate P2Vt ro S OEDRQQIaZEDIN- 10,y - melnaBang ) ¢ he
next step. 5 15 Step c)

[ 2- Brono- 4- (3- met hylppyr, r

[ 1, 4] benzodi azepi n- —5 Sﬁ-ﬁ’gnfhet é@ﬁgﬁe"?ﬁ%égﬁ @’ thgg’ %3 I%H{)me@iiﬁ%élﬁn

0i | (0. 2PyaE0 @oﬁ%lmak@uenmdmmndﬂal) -methanbem @uelpeglledN,i N, N°, N

di net hyl f
3oty pyr azol e (o T e (058, STBRAl BCRiG AN i el 2

(4-f 1 uor o- 2- br SABHaH3dded 5 solutipp pf/r 7%%@9260118 fognaldehyde (4 ml). The mixture was
c][1, 4] ben20di azapied-td 40y tQ -foR 1 animmees( 1ARSr gt)m“h e HoRP 20 YodiR e ?éi%ﬁre the

reactlon m xture was heated .to 130 ours Afte t he
reaction mixt ur‘SaR}&SB \ggsolcglacep%ateg n %&‘E%B’thlﬂr chigramethane,, apd £xBaged
sat urat ed aquecsaquamdllwwnthhk]neomgo&otnbmabomd and water @bt)t afl:h@drgdhit: tphasdwwhs

rgnest um sul otk CEF bR houfl e, b TGHT Sl Bkl ot i g e

Purification 29vith Eﬂ}lﬁ pegiaiec rﬁmta@gnaqf@e onlvent inc¥acyel afécbrded rag ail,t which on
hexane- et hyb acfiugdtRn( &nﬂ)heﬂﬁiée iélded 0.36 g)#)f) wﬁeﬁfk agéﬁgfloagé c8ibrless Royyder,

Peorystal ) 2ot 00 [GETISENCROL AT o8 Sk mbet. oo O
EXAMPLE 91 30 (24 D|f|uoro phenyl)-(5H, 11H pyrrol o[ 2,1

-c][1, 4] benzodi azepi n- 10-
yl ) - met hanone Step a) Z,E&&%Mﬂigr%enzoyl chloride: A
suspensi on of 2,4-difluorobenzoic acid 35 (3.6 g) containing a few drops

of di met hybhor mam de3im,sino5H' LBPFolol2, 10cA 11" 8 fhenzodiazepin-10-v1)-
2-chloro-4-(3-methyvl-pvrazol-1-yl)-phenvll-methanone

To a stirred pre-cooled solution of [2-chloro-4-(3-methyl-pyrazol-1-yl)-phenyl}-

(5H, 11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone  (1.61 g) in

25  dichloromethane (25 ml) was added solid N-bromosuccinimide (0.712 g) over 10
minutes at -78 °C. The reaction was allowed to warm to -40 °C over thirty minutes.

The mixture was diluted with dichloromethane, and extracted sequentially with
saturated aqueous sodium bicarbonate (2 x 100 mi) and water (100 ml). The organic
phase was dried over anhydrous sodium sulfate, filtered through a plug of silica gel,

30  and evaporated in vacuo to a residue. Crystallization from diethy! ether yielded 1.47 g

of the title compound as a colorless solid, m.p. 148-149 °C (dec); MS (EI), m/z: 480
(M)'h.




-89 - treated dropwi se under nitrogen with oxalyl chloride (2.4
m). After gas evol ution subsi ded, the reaction m xture was refl uxed
for an addigd98gdsed> M nutes. The sol ution was evapor at epCt/osaisHess s
i n vacuo and-the residue was utilized w thout further purification. _5ﬂ
Step b) (2,4-Difluorophenyl)-(5H 11Hpyrrolo[2,1-¢c] [1 ,4]benzodi azepin-~
10- yl ) -met hanone: To a solution of the crude 2, 4- dlfluorobenzoyl
chloride acid chloride of Step a in dighLoronethane under nitrogen was
added solid 10, 11-di hydro-5H pyrrol o[ 2,1-c] (1, 4] benzodi azepi ne am ne
(2.0 g) and diisopropylethylamne (3.4 m). 10 The reaction m xture
turned yell ow-orange. After stirring at roomtenperature for 10 t he
reaction m xture was washed with wat er EXAMPRRr&8hloric acid, 1 N sodium
hydr oxi de and brine. The organi c phase was dried over anhydrous sodi um

sul fate and evaporated to dryness to give a brown solid. The crude
product was puri( lof2.3 ; pdis

K . v A TND X L * )
with 20% et hyl acet ate -hexane to 15Wg of the ti tI e corrpound
as a white foam M5 (EI, mz)

EXAMPLE 92 3 20

[ 2- Fl uor 0- 4- ( 3- met hy)imer ﬁéﬂﬁaﬁm&” ér Rdepy | wrad 5&1&&%&%@&@&&1 lof 4—bromo-2-
cl[1l ,4]- benzod| az p| n- 1 90&2 net h anon

en
hexane washed €8 12 ) a0 BD @S"quﬁ tgirghydrofuragy; fr?é)( Hﬁ} éﬁﬁ%f’@@“%s
treated dropw @me\g) waﬁadaeﬂhnhwwﬂmhle Wk Warnidd) toueflax. Ahe refillfahoghiticl was

t t { d til th ol ut b
Eigm merr]rﬁtereg)urel?fjsp rr mgbr/as con |,51 el& n Ireéfﬂhog o (‘%We%sll'%n %§r3|41eg

[2, 1- 10 c] piomy-Behlovcbenzeyli dﬂdxﬁkiq/hg armﬂdh ansooes (1Rjuid, g\whichowas tused IWitholt
Exanmpl e 91 was and stirring was continued until a clear
sol ution was a"?ﬁl@ia 1ﬁc|aﬁlonm xture was heat ed in a preheated oil bath

at 130[err]C for one hour. After cooling, the m xture was 30 partitioned

beLWSe” wat e(rj and eltl?ﬂtmﬁ&ﬁ%%tfqo ﬁbﬁt 9%&?5111 J[QQ'Q?EI’\@I Bexﬁbﬁﬁﬂe;gﬂégl 44 g)
anhydrous sodi um su e a vaporated to SSs crude produc S
purified ﬁé}l Mzﬁﬁg Sﬂffbﬂﬁ%@q“aﬂh@%@géﬁﬂpu coglegdn ap iger med
el ufj ing wiih ]gﬂPdpeﬁieyd solution aﬁﬁi&éliﬁlo-ﬁﬂdgmeﬁmw chlogid® (832 %)Qfx didmorbmetlﬁne
product as a tallize soni. 0 om .
et hanol / hexane%w i@’z &.S %oYﬂyﬁnmﬁr s%§%“ kfi gglh]oprs’ the reaction
mixture was washed sequentially with water, saturated aqueous sodium bicarbonate,
0.5 N hydrochloric acid and water. The dichloromethane solution was dried over
anhydrous sodium sulfate, filtered, then evaporated in vacuo to dryness to yield an off-

20  white foam. Purification by flash chromatography on silica gel eluting with hexane-
ethyl acetate (2:1) resulted in a white foam (3.02 g), m.p. 77-80 °C, MS m/z: 400 o).

EXAMPLE 90

25 2-Bromo-4-(3-methyl-pyrazol-1-vl}-phenvll-(5H,11H)-pyrrolof2.1-c
1.4]1benzodiazepin-10-vl}-methanone

Step a) 4-Fluoro-2-bromobenzoyl chloride: Dimethylformamide (2 drops) was

added to a solution of 4-fluoro-2-bromobenzoic acid (4.91 g) in anhydrous

30 tetrahydrofuran (55 ml). Oxalyl chloride (3.41 g) was added and the mixture was

warmed to reflux. The resultant solution was cooled to room temperature, evaporated

in vacuo to give the crude acid chloride as a gold viscous liquid, which was used
without further purification.




35 | . -90 -
EXAVPLE 93 Met hyl

4- (3- et hylyg, -1-yl)-2-trifluoronethyl -benzoate a)
Met hyl 4-fl ugﬁ%ﬁéﬁéri fl uoronet hyl benzoate: A suspension of 4- f(thf(J)?gg-ﬁgm
2-trifluoromethyl benzoic acid (25.6 g) and a few drops of dinethyl fornmani de-
I n di chl oronet hane (250 m ) was treated dropwi se under nitrogen with
oxal yl chl oride (11.3 m). After gas_gyol ution subsided, the reaction
m xture was refluxed for an addi tional 15 m nutes. The reaction was
cool ed and nethanol (50 m) was added. After 10 stirring for 2 hours, the
reacti on was concentrated in vacuo, and the residue was partitioned

Satur at ed sodi ug bl.car Bgna ane) i ﬁ%%&g?é?‘ra A JIE0EE 1”“‘2”""‘““‘
evaporated to dizzepi g‘r%ﬂg jagong: \fés‘i]émﬁn g’r‘ ’.{f){qnéo Lﬁi‘&"% @ 29
gol gep oijl !{\/Efm(xﬂt):pﬁ) ,in di2BRrovgthae {35 ml)lSvas addcled dll'opihsb Waﬂuﬁod afy 0, I\Mﬁs
acidified wi rl.e

s col | ect ed SIRRPLRRIGE F ot abobidtiasgne 18l bl metypgh® £ B
Step b) Methyl dﬁ:-lﬁ@omﬂhm (&Wnﬁ@nﬁcaolydl)nmtcc bathu diho rvookinng bash rwasaemoved and
suspensi on of St n‘r’n‘ é&e%nﬁg bsS adl féﬁgd&‘lﬁﬂ (v%ééigﬁ)ed' s qé 33}’ thh ) water,

di met hyl f or mam e i was treate ropw

sol ution of 3- fBREGYIUEPBS sodium bicprponae mng Siawr@cdreqmﬂusmdwm eblopgg nihe
under ni trogen dahldroMBIhbATRANASY Was dRled Meilgan hydrous \eﬁaigﬁeaﬂ&ﬂ SuMack, Ullletdd htP

gas evol ution subsided. (10 m nutes A so I on Q
fluoro-2-trifl &B?W?‘ﬂ% i give (“1PF1%P‘§}’iq W SP%F%}‘W Y flash IRy pSFRaRRY
(50 m) 10 \wassiliwdgsl ctiitingwivitk HeRarehethyll &tats 01:0) irévlted\fih athe Shiefriddigde (@«

30 min. at roo rat ur.e eact nch d W .t ted -
anmoni um chl or:ﬂ ég’oé%c}’%er@? Plgeé& @dﬁi‘f]ﬁﬁ'p\xfrtohoctgtl\ﬁ@l [lq@EFrgto “ﬁﬂ&qgrﬁime anione
extracts (3x) werdanfoao (@9t g)aMSymrzn B84s0d) uniThisl iatesal was usethwithoatphwtherd

to dryness. Theuaftdinkh purified by flash col um
chr omat ography%on 1%':? |nca ge ﬁck 60) with a dichl or omet hane- hexane

gradi ent (50% - 75% to give 13.6 g of the title product as a
colorless $9lid. m pstep?) §aBromb Q- nietiyl-p§Pazol-TyI)-phet§ -4, 1 IF\-pyrrolo[2,1-c]
[1,4]benzodiazepin-10-yl)-methanone: A dispersion of 60% sodium hydride in oil
(0.20 g) was washed with hexane, and then suspended in dimethylformamide (15 ml).
To this suspension was added 3-methylpyrazole (0.41 g). When hydrogen gas
evolution subsided, (4-fluoro-2-bromophenyl)-(5H,11H-pyrrolo[2,1-
20 c][1,4]benzodiazepin-10-yl)-methanone (1.74 g) from step b) was added. The reaction
mixture was heated to 130 °C for 6 hours. After the reaction mixture was cooled to
room temperature, poured into a 50% saturated aqueous sodium chloride solution and
extracted with ethyl acetate. The ethyl acetate solution was dried over anhydrous
magnesium sulfate, filtered and evaporated in vacuo to afford a brown oil. Purification

25 by flash chromatography on silica gel eluting with hexane-ethyl acetate (1:1) gave a
colorless solid (0.75 g). Recrystallization from methanol gave an off-white crystalline
solid (0.53 g), m.p. 141-142.5°C, MS m/z: 446 (M)*.

EXAMPLE 91
30

(2,4-Difluoro-phenyl)-(5H,11H-pyrrolo{2.1-c][1.4 Ibenzod_ia_zepin-l 0-
yl)-methanone

Step a) 2,4-Difluorobenzoyl chloride: A suspension of 2,4-difluorobenzoic acid
35 (3.6 g) containing a few drops of dimethylformamide in dichloromethane (40 ml) was



-91- EXAMPLE 94

4- (3- Met hyl - pyrazol -1-yl)-2-trifl uoronethyl -benzoic acid 5

Met hyl 4- ( 3yombofo¥deoPyr azol - 1-yl ) -2-trifl uoronet hyl - benzoat e (BcT/@sgg)isigsom
Exanpl e 93, step b) was dissolved in nmethanol (10 m) and a solution of 2.5
N sodi um hydroxide (3.3 m) was added. The reaction was heated at ~~
reflux for 90 m nutes, cooled to roomtenperature and concentrated in
vacuo to dryness. The residue was par®pti oned between et hyl acetate
and 1 N hydrochloric acid. The conbined organic 10 extracts were dried
over . anhydrous sodi um sul fate and concentrated in vacuo to give 1.14
g of the title conpound as a colorless solid. M5 (FAB) mz: 271 (MtH)[err].
EXAMPLE 95 15 treated dropwise under nitrogen with oxalyl chloride (2.4 ml). After gas evolution

Ls , gg’ 5 :\%E gy '1 p)é] s%?ﬁl e n%%%f %‘{é’%&'#g %@\ﬁ%@ﬁeﬁ rfﬁﬂ;#()indedﬁt?oﬂall 15 minutes. The solution

sol ution of 4- (mvmmmmmynﬁsmurmﬂl thorssidue Wwase btilized witho@g furtheom
Exanple 94 in tlﬁﬁiﬁ@ ggofuran (5 m) was treated with di methylformam de

(0.020 m) 20 owed by oxalyl chloride (0.090 ml). The solution was
stirred at 5oomterrperature until gas evol ution stopped and then the

sol ution was warned $iep 6 |(Q>ﬁ-bﬁ’luo}9pl{&191)1(gﬂ 11H-p ?'rrol-U[@]. ]BerV¥@8iag&)sih-9-
0 ssolved: -t OUF R URGR 12 Bioct the Ghde PR AR -
(5H 1% I11- _ Stepsl 1| yidr dieklobcindtharle5 nﬁﬁﬁl} hit]gdgehew?gdme&pmm (10, 148ihy)irceSH-
triet am ne a r.0 n

SLirron overni gHEoRI2 TG PaedEpainl t2.8'%) o SlsbarobMEspfiiht 548D,
sanpl e was 16i | dﬂmokemtioh miixpire turoed: yebowe-orangti s&ﬁttr\mrmxtgat room temperaiuse fort £0
and then the S%H?lré‘aciﬁ@ﬁnﬁ {&?@Wa&% earbvmﬂiéﬁex}tﬁ Oro%hﬁ&ﬁﬁrﬁf%&é‘elwwﬁﬁ

vol une. The sa € Was par ti oned bet ween ane and sat urat ed
aqueous dgandiprine. Jehe orgenic phase vasdried qver anladrops spdium sulfate and

di chl or omet haneevaﬁ&a&hetoca Adls Qo 3fve hareiwa ¥RIE PIR! &tide Prokit WRT purified by
anhydr ous SOdI sulf te, Tiltered and c an oil. The
oi 1 was 11 ash APl ou sflica el Aot o) ‘z{“@&% il el b o
acet at e/ hexaneq)rbﬁdéa@"/g of thytitle compbandiis owtlitagodnine title conpound as a
foam (0. 30 g). ebgs (gl’ﬁ;g%i +0f this material was recrystallized from

acet one/ hexan bl at es m p. 100-102[err]C, MS mz: 437
(M[err]. 35
EXAMPLE 92
20

cli1.4]-benzodia in-10-vl)-methanone

A suspension of hexane washed 60% sodium hydride (0.31 g) in dry
dimethylformamide was treated dropwise with 3-methylpyrazole (0.62 ml) under
25  nitrogen at room temperature. Stirring was continued until the gas evolution subsided
(10 minutes). In one portion (2,4-difluorophenyl)-(5H,11H-pyrrolof2,1-
c][1,4]benzodiazepin-10-yl)-methanone (2.5 g) from step b) of Example 91 was added
and stirring was continued until a clear solution was attained. The mixture was heated
in a preheated oil bath at 130°C for one hour. After cooling, the mixture was
30 partitioned between water and ethyl acetate. The organic extracts were dried over
anhydrous sodium sulfate and evaporated to dryness. The crude product was purified
by flash column chromatography on silica gel (Merck-60) eluting with 20% ethyl
acetate -hexane to yield 0.82 g of the title product as a foam which was crystallized by
sonication from ethanol/hexane, m.p. 192-193 °C. MS (EI) m/z: 386 W
35



-92 - EXAMPLE 96
2- Chl or o- 4- (3-net hyl - 1H pyrazol -1-yl ) -benzoic acid nethyl ester and 2-
chl oro- 4- (5WESE§?R ¥igplH pyrazol -1-yl)-benzoic acid methyl esterpchusesissos
A suspension-of hexane washed potassium hydride (0.424 g) in ..
di net hyl formamide (5 M) was treated in one portion with 3-nethyl pyrazole ™
(0.85 m) while stirring. After the gas evol ution ceased,
2-chl oro-4-fl uorobenzoi c acid net hyl -opter (2.0 g, 10.6) was added to
the clear solution and heated at 130[err]C for 15 m nutes. 10 The
reaction m xture was cooled to roomtenperature and partitioned between
et hyl acetate and brine. The organi c phase was washed with water,
brine, and dried over anhydrous EXIAMPEE 63te. Renoval of solvent in
vacuo afforded 2.2 g of a yellow oil. (Note: 20% hydrolysis of the
ester was detected by analy5|s of the NNR spectrun1 of the crude
product). The desir Methd S h#2l- ! pixriflubrdmethylsbeizonte 15
yl)-benzoic acid nethyl ester was |solated fron1the ot her isomer (described
bel ow) by flash col um chromat ography on silica gel (Merck 60)
eluting with di chl orSemtahMathyl 4-fluorotPeitifiveramethylbenzgnige A saspension of Kefluaret e
conpound as a 5

Qoﬂri?l'hbﬁﬁﬁeﬂ?%é&o MRid '%b?fd gE a[glnd fe& H{og (2)?1( mrr;% 1fo¥91mmde in

The 5- reg|0|soner nanel oro- benzaoi c
aci d met iKighloremethape £250s sl ey treatss) qlneawaﬂﬁ er nitEogen oYiffhaxalyl chioride

chr omat ogr aphy (O1.3Sinl). ca\f@elgas evoluﬁé%ﬁﬁdid&ﬁ)th@h‘ezfcﬁéﬁ diktufd Wak N@flikddnfor an

di chl or onet hane- ve t t as
col orl ess soli 3‘13% @%%Znun}x#ef '9’2"5{5’ ercfand meégano?(gbdmf) was added. After
EXAMPLE 9710  stirring for 2 hours, the Gbation- was( &elmhtmtbd lint vagua z add ﬂawfe)siduemaﬁ c
aci d
3 ehi or o- 4-  3- Rariofed Betek8 dichlgromeshane and water The organic phase was gashed wigh

g) from Exanplsetu%echmhtan Mcad:onmewrinedq quen anhyirows sadingrisulfetel anil gvaporated to
t et rahydr of ur a'i‘lrfr%@s i éw&‘@ﬁ ﬁ of ﬂl@@itlE%n%)%uﬁPh’s{ 2 @lHeﬂ SR MSERIF hikt: Q%E(MT“"G

reaction mXture was partitioned between et acetate and
hydr ochl oric acid. The organic | ayer was vvashed with water, brine and
was dried oyer anhydrheusy us@ﬂ;ll byerswdsfazidified with 2ENap@esthloie «id tmgvsalcvsmress n

e o000 ot B} AR 515 e SR LGSR ™

Step b) Methyl 4-(3-methyl-pyrazol-1-yl)-2-trifluoromethyl-benzoate: A
suspension of hexane washed 60% sodium hydride (3.85 g) in dry dimethylformamide
20 (150 ml) was treated with the dropwise addition of a solution of 3-methylpyrazole
(7.75 ml) in dimethylformamide (50 ml) under nitrogen at room temperature. Stirring
was continued until the gas evolution subsided (10 minutes). A solution of methyl 4-
fluoro-2-triflucromethylbenzoate (17.8 g) from step a) in dimethylformamide (50 ml)
was added dropwise to the clear solution. After stirring for 30 min. at room
25  temperature the reaction was quenched with saturated ammonium chloride and extracted
- with ethyl acetate. The organic extracts (3x) were dried over anhydrous sodium sulfate
and evaporated to dryness. The crude product was purified by flash column
chromatography on silica gel (Merck 60) with a dichloromethane-hexane gradient (50%
- 75%) to give 13.6 g of the title product as a colorless solid. m.p. 59—61°C MS (El,

30  m/z): 284 (M)".



WD 99/ 06409
PCT/ US98/ 15495 - 93- EXAMPLE 98

(2, 6-Di chl woopwededi n- 3-yl ) (5H. 11H Pyrrol o 2. 1-c] [ 1, 4] benzodi aeanisds/1540s
10-yl ) - met hanone A solution of 2,6-dichloronicotinic acid

(3.84 g), oxalyl chloride (2.0 g), and 1 drop of di met hyl for.mani de T
di chl oronethane (25 m), was stirred at room tenperature for 18
hours. The solution was concentrated in vagya to give 3.50 g of 10

2, 6-di chl oroni cotinyl chloride which was added portionw se in

di chl or onet hane (25 m) to an ice cool ed sol ution of

10, 11-di hydro-5H-pyrrol o[ 2, 1-c] [ 1, 4] - benzodi azepi ne (2.15 g) and

di i sopropyl ethylamne (2.03 g) in di cEXAMPLEA9d (50 nl). The m xture

was stirred at roomtenperature for 18 hours and washed wi th saturated

aqueous sodi um bi car bonate. The orgam C phase was dried over
anhydrous sodi um sul4-£3-Mgthylspyrazagl b2+ triflnghom biens

anhydr ous sodi um magnesi um sil i cat e. The conbi ned organl C phase was
concentrated on a hat plate with the gradual addition of hexane unti |
crystal lization ocd{iethey 4 @rmemybw%gl-yk)% magtBykkangoate| (bt eg) Hyom

f1 |1 I5t r1 g'(t) i E)n t ]C)Bxhﬁipfb 93, ﬁfepﬁb)Qi‘astd’l@oweﬁhﬁ‘nﬂaﬂx@oﬁflﬁﬂgraﬂﬁ%%hﬁ@n'df 2.5"NPsodium
err e
EXAMPLE 99 Tiycroxide (33 H’F‘Sd - %‘?‘%9 %%%W}Sdb%@ 3 teflux fog SO minutes,

H pyrr ol of 2, 1 codled to Adom temperature and concentrated m vacuo to dryness. The residue was

benzod 260, kbl SEMABISRS) B3 apd 1 N bverbend A" it g U
pyrazol e (0. 18xgcts Wﬂteefﬂﬂdﬁk/mgeﬁy@aus godihox suifate:amis eehcentrated in vacuo to give
(2, 6-dichl OrOﬂﬂngbf‘m@tﬁﬂ:)c()ﬁfﬂouﬁ&lékmfdfgﬁgﬁ Jogldlﬁ'fég rﬁ}zbﬁﬁ @9[' epl n-

e SR

10-yl) - nmet hanone (0. was a on m
heated in a sand bath at 30 110 [err]C for 18 hours. The m xture vvas

poured onto ice, diluted with brine, BXAMPLEessracted wth
di chl oronet hane. The conbi ned extracts were dried over anhydrous
sodium sul fate and filtered through a short colum of anhydrous sodium
magnesi um$ Si Li agdleh yIB2- nﬂﬂueabhfdth Iphe SHQITH .-

A s of i

triturated with diethyl.oth | e conpound as
a colorless solid, mp. S- NANRONE
779.1 (2MtH) [err].

err],

A solution of 4-(3-methyl-pyrazol-1-yl)-2-trifluoromethylbenzoic (0.26g) from |
Example 94 in tetrahydrofuran (5 ml) was treated with dimethylformamide (0.020 ml)

20  followed by oxalyl chloride (0.090 ml). The solution was stirred at room temperature
until gas evolution stopped and then the solution was warmed to reflux for 10 minutes.
The sample was cooled to room temperature, concentrated to a solid and the solid was
dissolved in tetrahydrofuran (25 mL). this solution was added to a solution (5H-10,11-
dihydropyrazolo [5,1-c][1,4]benzodiazepine (0.143 g) and triethylamine (0.150 ml) in

25  tetrahydrofuran (20 ml). The solution was stirred overnight at room temperature. A
precipitate formed. The sample was diluted with dichloromethane to dissolve the
precipitate and then the sample was concentrated_in vacuo to about 1/3 of the original
volume. The sample was partitioned between dichloromethane and saturated aqueous
ammonjum chloride. The sample was extracted with dichloromethane and the organic

30 layers were pooled, dried over anhydrous sodium sulfate, filtered and concentrated to
an oil. The oil was flash chromatogfaphed on silica gel using a gradient of 40% ethyl
acetate/hexanes to 100% ethyl acetate affording the title compound as a foam (0.30 g).
A portion of this material was recrystallized from acetone/ hexanes to give heavy plates
m.p. 100-102°C, MS m/z: 437 (M)".

35



-94 - EXAMPLE 100

[ 2- Chl oro-6- (3-nethyl pyrazol- 1-yl)-pyridin-3-yl]-(5H 1 1H-pyrro| 0[2 1- 5
c][1.4] ben n- 10-yl ) - net hanone To a sus 60%
sodi um hydr | g@{oﬁm& | (0.1 g) in dinethylformam de (25 ﬁ ; was acfd
dropwi se 3-net hyl pyrazole (0.15g). After hydrogen gas evolution~ -
ceased, (2,6-dichloropyridin-3-yl)(5H, 1 1Hpyrrolo [2,1-c] [1

, 4] benzodi azepi n- 10-yl)- 10 net hanone (0Og$7 g) was added and the
reaction mxture was heated in a sand bath a 110[err]C) for 18

hours. The mixture was poured onto ice, diluted with brine, and

extracted with dichl oronet hane. The conbi ned extracts were dried over

anhydr ous sodium sul fate and fi Im%wh a short colum of

anhydr ous sodi um magnesi um silicate. The crude product was purified
by preparative hplc (Dynamax c60 si lica 15 <cartridge) eluting with 40%

et hyl acetate 2aChiosmia 3t e a obfl-vipbenkeits acid methylséstes and
171-172 [err]C. M5, : , (2 . .

EXAMPLE 101 20 y ry T . 11H-
pyrrol o[ 2. 15 c][1.4] benzod| azepi n- 10- yI ) - met hanone

T f 60% h 0 hydof 40
(25m) was added diops ‘@gﬁﬁ%%‘ﬁ , PES0ET spished” phuafiukl, B dIRE] ZdP
evol ution 25 dimgthylfprmamide (5 ml) was treated in one portion thh 3-methyl pyrazo e (0 ml)
(2, 6-di chl or opwhilgisrriig/! )Axfémelghsowam&&{ deabed; ] 1-dnible MmO IbRASSE AeilOm¥dnyT

nmet hanone, (1.79 s, added ction mx ted in a sand
bath at 1&%5*«'?@#@ ﬁf%&eﬂ?@r Fpiptign an atﬁ%vgtr k-%) Gron 15 dpinutes.
diluted witth bﬂ‘haeeacﬁmdmlxmre wid tedléd @ Yoo ténpéthmfe)aiﬁi 101?%61)6219&1! el ]
extracts were er. an rous. te Il ter t hr ou
a short colum®o aﬂrgd/ "6%3%% %‘&%‘éé’%ﬁnﬁg%ﬁm sﬂ?t? bw}g ﬁ‘ﬁgﬂ d'o%

product was puﬂmh}ideQDSbgodpnepalfatm \Rentgpiat of wnalm'm_m_saﬂordﬁ 2.2 g of a yellow

Col or| caa OO ORI K of Rl i WUEHANG) ahly g, 65 o, KOsty

(2MkH) [err] . of the crude product) The desired regioisomer 2-chloro-4-(3-methyl-1 -pyrazol—l-

15  yD-benzoic acid methyl ester was isolated from the other isomer (described below) by
flash column chromatography on silica gel (Merck 60) eluting with dichloromethane-
hexane 2:1) to give 1.55 g of the title compound as a colorless solid. MS (EI m/z:
250/252 (M)+.

20 The 5-regioisomer, namely 2-chloro-4-(5-methyl-1H-pyrazol-1-yl)-benzoic acid
methyl] ester was isolated from the above flash column chromatography on silica gel
(Merck 60) by further eluting with dichloromethane-hexane 2:1 to give 0.20 g of the
product as a colorless solid. MS (EI), m/z: 250/252 (M)". |

25 EXAMPLE 97
2-Chloro-4-(3-methyl-1H-pvrazol-1-vyl)-benzoic acid

A solution of 2-chloro-4-(3-methyl- 1H-pyrazol-1-yl)-benzoic acid methyl ester
30 (142 g) from Example 96 and 6 ml of 1 M aqueous lithium hydroxide in
tetrahydrofuran (20 ml) was stirred for 18 hours at room temperature. The reaction
mixture was partitioned between ethyl acetate and 1 N hydrochloric acid. The organic
layer was washed with water, brine and was dried over anhydrous sodium sulfate.
Evaporation of the solvent _in vacuo afforded 1.05 g of the title compound as a

35  colorless solid. m.p. 192-193°C. MS (ED), m/z: 236/238 (M)*.



-95 - EXAMPLE 102

[2-Chl oro-4-(3-nethyl-1.2.4-triazol-1-y-)-phenyl] (5H, 11H

pyrrol o] 2. 1we) 99jok4g8] benzodi azepi n-10-yl ) - met hanone 5 PCT/USSI 15495
suspensi on aoff 60% sodi um hydride in oil (0.3 g) in dinethylfornmam de .
(50 M) was added dropwi se 3-nethyl-1,2,4-triazole (0.45 g). After hydrogéf”
gas evol ution ceased, 2-chl or o- 4-fl uor ophenyl - (5H

11H pyrrolo [2, 1- c][1, 4] benzodi azepi.pg-10-yl ) - et hanone (1.70 g) was
added and the reaction m xture 10 was heated in a sand bath at 110 [err]C
for 18 hours. The m xture was poured onto ice, diluted with brine,

and extracted with dichloronethane. The conbi ned extracts were dried
over anhydrous sodiumsulfate and filtered through a short col um of

anhydr ous sodi um magnesi um si | i cgise %“ﬁ?@% ggution was concentrated in
vacuo and the residue - was tritur ethyl ether to give 1.25
g of the title conpound as colorless 15 crystals, mp. 191-193 [err]C, M
mz: 404.1 (N% s
[ 4- (3- Met hy] - .4-trirazol- Ty
pyrrol o[ 2. 1% c][l 4] benzodlazepln 10 € To a
suspensi on of 60@6sod|un1hydr|de I n 0|I (0 3 g) ‘in dinethylfornmam de

50 ni dded d t t
E:jas : WangI ute | onr Ogt\érgé 5f gﬁf%ﬂ?@“ﬁ%‘ﬂ%ﬁcﬁﬁg %M?*BK%WA&E(@IQQ "
1H py(r:I (rj 0110[ 2d dropcdf mmqthylﬁﬁmammnmddmhlemnmhétﬁ Y235 - i), hmnmrﬁe‘d 46 ®pbm
t
pas adued and gy o019 otk iAo el gl VA, RPN % 3 100F
extracted ¥t h2d-dighloranieatisyhenlonife whishhwae addsd pertionwiser endmlwomethanm(@
anhydrous sodi wl) fid ﬁE‘%o@l@Q sf)lu'nBﬁ‘ 'o#d ol N @HgaroAsH ! R)?Hologg llﬂqnvgﬂf bBYi giegiﬁ'ﬁe

sodi um nagnesi 3 *?‘Ejf‘i&l he sol ution _was” concentr at cuo_an
resi due 30 138 soprqRylethylaming, (2.03:8) dp dichlogomethaneg(f0gnls  The mixtures
conpound as cokwas!|stifed at roofy yedipetdiurefop - 18l A8urkShd wabfed Wath $atdra®d aqueous
(MR [err], 87?0&u1‘n%a'§93$nate ]The organic phase was dried over anhydrous sodium sulfate and
15  filtered through a short column of anhydrous sodium magnesium silicate. The
combined organic phase was concentrated on a hot plate with the gradual addition of
hexane until crystallization occurred. After cooling, the crystals were collected by
filtration to yield 2.65 g of the title as a an amorphous solid. m.p. 115-130 °C. MS,
m/z: 358.1 (M+H)".

20
EXAMPLE 99
enzodiazepin-10-vl)-methanone
25

To a suspension of 60% sodium hydride in oil (0.1 g) in dimethylformamide
(25 ml) was added dropwise pyrazole (0.15 g). After hydrogen gas evolution ceased,
(2,6-dichloropyridin-3-y1)(5H,11H-pyrrolo[2,1-c][1 ,4]benzodiazepin-10-yl)-
methanone (0.67 g) was added and the reaction mixture was heated in a sand bath at
30 110 °C for 18 hours. The mixture was poured onto ice, diluted with brine, and
extracted with dichloromethane. The combined extracts were dried over anhydrous
sodium sulfate and filtered through a short column of anhydrous sodium magnesium
silicate. The solution was concentrated _in vacuo and triturated with diethyl ether to
give 0.18 g of the title compound as a colorless solid, m.p. 133-135 °C. MS m/z: 390.8
35 (M+H)", 779.1 CM+H)".



-96 - : EXAMPLE 104
4- Hydr azi no- 2- nethoxybenzoic acid, nethyl ester, hydrochloride (1:1),

hydrate (2&%) A stirred suspension of PCT/US98/15495

4- am no- 2- ne hox%enzm c acid, nethyl ester (21.74 Q) in concentrated
hydrochloric acid (110 m), V\/mch was cool ed to -10[err] C, was treated ==
with a precooled solution of sodiumnitrite (8.5 ¢g) in water (45 nm) at a
rate required to maintain a reaction_ ggnperature less than 0 [err]C
After the addition was conplete, the 10 reaction nixture was stirred at -2
[err]C for 10 m nutes. The cl oudy, orange sol ution was added dropw se

to a vigorously stirred precooled solution of tin (I1) chloride dihydrate
(101 g) in concentrated hydrochloric acid (67 m) at -10[err]C. The rate of

addi ti on was controlled to nmaintga tobon tenperature | ess than
-5 [err]C. After the addition was: m&—the cream col ored
suspensi on was warned to roomterrperature and a solid 15 was filtered.
The solid was paghe .
sodi um sul f at e[fvio—y‘
was pgartitioned betwe

di chl or onet hane. The orgnlc phase vvas fil tered t hrough di at onmaceous

earth, washed with brine, and dried over anhydrous magnesi um sul f at e.
Filtration and evapdPs suspersion pf6Q% sadinm hydride imoid (0.1 g}trbquw&foem@rmﬁp

colhotr]I ed solhl g (%5 ﬂal)g%]as a@ab&'ar S 3Rk c\!Ye‘{dj‘ 19%? m&¥ ﬁ%@gén s tf%luhon
comound as. . Cebsed sy m?s%dna% 2(5%415? Birglolsa--F. {lbseosizamin- 1l
%QK/E( h/IH-I) [iﬂ E ]Bmethanone (0.67 g) Iwai adlde):d gnd the reaction émxture ?];vals heADPiEa s8hd Both at
t hox (A zql - NzQiC aci t ro . .
To'a stitred SHRGrCLIGE Fofsy The 1mRBRE Sk AoNEn sBG, e RAeR, pity bringy ape
hydrochl ori de ¢xrggdgyith rtbc:hlﬁ)oumthaae 10Pheacambined extogetsowersodmieh byert mhydrous
L o e B TS s
90 [err]C for Qillﬁ#tﬁut preduct iwas purd led/vhx mrbﬂlednynm%ﬁéoéﬂwa
partitionets be&mmge)lemtﬁgdwummr 0@ efafeOinThexahRs to glveeﬁ iZng asFetdlbReds 50

anhydr ous. magnESPan miiﬁﬁ?ﬁﬁ%ﬁ%&ﬁ%m%@Eizmw%bsm vent in

vacuo -97 -

EXAMPLE 101

o

c] [1.41benzodiazepin-10-yl)-methanone

To a suspension of 60% sodium hydride in oil (0.1 g) in dimethylformamide

(25 ml) was added dropwise 3-methylpyrazole (0.45 g). After hydrogen gas evolution

25 ceased, (2,6-dichloropyridin-3-yl)(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-

methanone, (1.79 g) was added and the reaction mixture was heated in a sand bath at

110 °C for 18 hours. The mixture was poured onto ice, diluted with brine, and

extracted with dichloromethane. The combined extracts were dried over anhydrous

sodium sulfate and filtered through a short column of anhydrous sodium magnesium

30 silicate. The crude product was purified by preparative hplc (Dynamax c60 silica

cartridge) eluting with 40% ethyl acetate in hexanes to give 0.26 g of colorless
crystals, m.p. 155-156 °C, MS, m/z: 404.2 (M+H)*, 807.0 (2M+H)".



afforded a brown oil which was conbined with a previous lot (0.54 g) and
recrystallized three times fromdiisopropyl ether to give

2- met hoxy- 4% peisiogl - pyrazol -1-yl )-benzoi c acid, nethylPCTaUSI8/1§4955

g). mp. 167-169[err]C, M5, mz: 246 (M+. . 5 ) -
EXAMPLE 106 2- Met hoxy- 4- (3- net hyl - pyrazol - 1-yl ) - benzoi ¢
acid A sol ution of

2- met hoxy- 4- ( 3- et hyl - pyrazol - 1-yl )-benzoi ¢9ci d nethyl ester 10 (0.5 @)
from Exanple 105 in tetrahydrofuran (2.5 m) was treated with 1 N lithium
hydroxide (2.13 m) at roomtenperature. After 14 hours the solvent was
renmoved in vacuo and the title conpound precipitated by the addition
at 0 [err]C of 1N hydrochloric aEM!‘LEI_LQEyi ng under vacuum 0. 42g
of the title conpound was obtained as a solid. M5, mz: 232 (M[err].
15 . EXAVPLE 107

4N A I§2°4 00V "1

[ 2- Met hoxy- 4- ( 3- net R0 E03 - . : d / 1,11

c][1, 41- benzodi azepi n- olofZ:1 AP 4 zodiazepin-10-yDxAlethafBher i de
(0.17 m) s added to a stirred solution o - met hoxy-4-(3-

met hyl - pyrazol - 1-yl ) -benzoic acid (0.41 g) from Exanple 106 and

di met hyl f or mam de  To a sgspefifién oif 6005 saditpChydiidetintaib (0.8 ©f inr difethyPofthamide

The reaction \ for ten.m es, T, resul tin
sol ution was e g%grrﬁ );‘%vgg alazrlled\’igrco[@?lyo%ﬁnﬁ%ylf haAidele 55}2‘;59' Wifer hydrogen'ghs
met hoxy- 4- ( 3- méveRtiopyr azol - tegsed; benzoi ¢ 2achldreed+fmongphenipl-(5H,d £H-pyrrolo[2,1-

Fol | owi ng ] PW&EQ&%&@E-%—&B—%&%%ﬁew 8)'&al A8adf sl Gl QbR ¥Bdure

di ssol ved in dichl oronet
10, 11- di hy ¥ o- 5¥as hizated jip p sand bpthyat 410, Eas di8abeyss.n dhegnixturg Wwaspiaed onto ice,
Di i sopr opy! et hyiilasei Reitd Brise i) extaste@ S AAdRAIréHENARAC tThe TofitbidedCktBkts 'WaE

tenperature for, .2 . hours he reaction was .dil ut w th di chl or onet hane and
washed 30  wi @Heﬁhai’%fra“P&IWB%wé‘aﬁws W%Lﬁ’?ff&’éo % shorh, golymp-of; anhydroys
was washed wi t lsodium mbgnesiym dilicatd. The rsoRitioycwas) SonteoRRed Yinvauld ahd tidNtksidue

concentrated t Y Y Th 1 d resid was purified.b
flash col um c%ag%ﬁggg%ﬁgh gl%ul 1 ether B eeﬁ((ﬁél ﬁgOF%hc %aft%’nm%yﬁﬂeas/‘éql?%ss
acetate (213) coystals;an.p. 83-§9%FCi MS wivz: 404doetIhd as a col orl ess

solid, mp. 92-94 [err]C. 35 -
-908 -

EXAMPLE 103

[4-(3-Methyl-1,2.4-triazol-1yl)-2-trifluoromethyl-phenyl1(5H,11H-

20 rrolof[2.1-c][1.4]1benzodiazepin-10-y1)-methanone

To a suspension of 60% sodium hydride in oil (0.3 g) in dimethylformamide

(50 ml) was added dropwise 3-methyl-1,2,4-triazole (0.45 g). After hydrogen gas

evolution ceased, 4-fluoro-2-trifluoromethyl-phenyl-(SH,11H-pyrrolo[2,1-c][1,4]-

25  benzodiazepine-10-yl)-methanone (1.76 g) was added and the reaction mixture was

heated in a sand bath at 110 °C for 18 hours. The mixture was poured onto ice, diluted

with brine, and extracted with dichloromethane. The combined extracts were dried

over anhydrous sodium sulfate and filtered through a short column of anhydrous

sodium magnesjum silicate. The solution was concentrated_in vacuo and the residue

30 was triturated with diethyl ether to give 0.81 g of the title compound as colorless
crystals, m.p. 148-150 °C, MS m/z: 438.2 (M+H)*, 875.8 (2M+H)".

SRS



EXAMPLE 108

(3-Di net hyl am nonet hyl - 5H, 11H pyrrol o[ 2, 1-c] [ 1. 4] benzodi azepi n-

10-yl) [2- ngpbhexysed- (3- met hyl - pyrazol - 1-yl ) - phenl ] - met hanone pS&rys9es/is49s
To a stirred sol ution of [ 2- met hoxy- 4- ( 3- net hyl - pyrazol -1-yl) - )
phenyl ] (5H, 11H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n-10-yl ) met hanone from =
Exanpl e 107 (0.57 g) in warm nethanol (10 mM) was added N, N, N, N -

t et ramet hyl di am nomet hane (0.392 m ) and acegic acid (0.164 m). Follow ng
the 10 addi ti on of aqueous 37% formalin solution (2.9 m) the reaction
was stirred for fifteen m nut es. The m xture was concentrated in
vacuo and partitioned between di chl or onet hane and sodi um hydr.ogen
carbonate. The organic phase was renD\EXAMPLE 104shed with brine and dried
over anhydrous magnesi um sul fate. The sol uti on was filtered and the
sol vent renoved in vacuo. The residue was purified by flash colum 15

chr omat ogr aphy 4=l ydragine-2ime yenpoichhoi : erolh ide of

a solid. Recr stallisati f h L m acet one aethetit.le

conmpound as_a col orl>/ess sol i d, m—#%-g%:‘%g@ [err] C ’

EXAVPLE 109 20

2- Hydr oxy- 4- ( 3- met Aydiirkdr ; &bt Z 3

[benlz_?l)di azgpi nE 10-yl ?gnet sﬁ@%&ns:%{l)bﬂ?(aiﬂn Fg’hmeﬁ%‘%?%ﬁﬁ %éﬂ‘étiﬁﬂ T 2>1/°r7§'z | -

LT pheny! | foancknifiied Rpiari acid (110 .. wbich et gesleciooriOn O34 yested

En;g h%n?ne g 0. 891|itg)a ;{remas%ec&oanwngfkg&um?ﬁh $8.9 |gyﬁijw%tl&r 545 nﬂﬂét@fafb(rj %Ejﬁi&é@d foe
and cogled.tq - rr]C. on.tri m .2.7) was a

and the reacti ﬁlﬁmgq‘? ?F&%%ggqﬁn%’%??’%ef%ﬂ‘api(ﬂeem“gﬁ‘?'etg‘? aﬁpﬂﬁ’)ﬁﬂi‘mﬁ ﬁ%ﬁﬁ » the

(15 nm) walf) reactioitmiktaredvasstirrad at<2 9F fdr 10i minueeso rterdoady, Drangersghution was

hase was wash | | : | r [ WM.

g ul fate. The so Ieg”%ﬂsée%%g&%o@%#g&ﬂ Sﬁo%géﬁd?og@%%mgﬁggﬁ§ﬁ%¥%@ei n

vacuo. The re@%mﬂél%@nmmtpdémémhlpna@mddévm at -10 *GhTheuate pf addifion rwas

silica pressurgoriloled b mAiritdin A% aNdh WripéraRpCiedl thah35 loct NeAned/the ah@ition was

afford 0. 19g of the %hltle CO Ol.énd as a colorless solid, mp. 134-136
[err]C 35 complete, the cream colored suspension was warmed to room temperature and a splid_

EXAMPLE 115  was filtered. The solid was washed with diethyl ether and dried over anhydrous
sodium sulfate to yield 52 g of a crude product. The crude product (20 g) was
partitioned between aqueous 2.5 N sodium hydroxide and dichloromethane. The
organic phase was filtered through diatomaceous earth, washed with brine, and dried

=

over anhydrous magnesium sulfate. Filtration and evaporation of the solvent jn vacuo

20  afforded a cream colored solid (7.1 g), which upon treatment with one equivalent of an
anhydrous hydrogen chloride solution in diethyl ether afforded the title compound as
the monohydrochloride salt, m.p. 76-79 °C, MS, m/z: 197 (M+H)*.

EXAMPLE 105

2-Methoxy-4-(3-methyl-pyrazol-1-yD-benzoic _acid, methyl ester

25

To a stirred solution of 4-hydrazino-2-methoxybenzoic acid, methyl ester
hydrochloride (0.88 g) from Example 104 and one drop of concentrated hydrochloric
30 acid in a 1:1 water/methanol (10 ml) mixture was added acetylacetaldehyde
dimethylacetal (0.53 g). The reaction was heated to 90 °C for 5 minutes. The reaction
was concentrated in vacuo and partitioned between 1 N sodium hydroxide (10 ml) and
ethyl acetate (50 ml). The organic phase was removed and washed with brine, dried

over anhydrous magnesium sulfate and filtered. Evaporation of the solvent in vacuo




2- Chl or 0- 4-i odo- benzoi c acid, nethyl ester 5

4- Am no- 2- met hoxy- benzoi c acid nethyl ester (22.97 g) was cooled to an

i nternal taowpesme49e of -10 [err]C in concentrated hydrochl orRE/E¥9805¢9510
m) and stirred as a suspension. A precool ed solution of sodium - -
nitrite (98.71 g) in water (45 m) was added to this mixture, at such
arate so as to naintain a reaction tenperature of |ess than 0
[err]C. After stirring for 25 minutes at 09%rr]C the reaction was treated .
with a solution of 10 potassiumiodide (24.44 g) and iodine (18.37 g) in
water (50 m) at such a rate so as to rrai ntain a reaction terrperature
of less than -#%éarg%dc Et hyl acetate (100 nl)) was, added ng the
addition and t K@ BroyR il yeaich  was efdn%hm@ [V@ﬂr]ac%‘flo‘bﬁnéoqﬁ&ﬂ ghend

or gani c teaiyetallized :ﬂrdeumés Vitdrh  @iidvpropt eéthére fgivmhﬁmdwu-(wnhm yl-

sat urat ed sodi umt I,0S The re L@%wgﬁ é{ém on
a

vas washed i (VBRI paee acidometv] BeShs f Gub

sol vent was evaporated in vacuo to yield an oil whi ch was purified by
suction filgration through silica gel ggéx}\_hgﬂp\(_\% h? hexanel et hyl

acetate (50/1). The resulting purifie ' ' led on cooling to give
33.71 g of the title conpound. MS, nfz: 296 (M+ 20

EXAMPLE 111 2-Metho

To a suspension of prewashe y Y einoil 25
(11.67 g) in tetrahydrofuran (200 mM) was added dropmﬁse a solution of 4-

b[ omobér atzol e (39.74 siblutidih bﬁﬁﬁﬂé’t?&()ﬂil-l@%tﬁ Oyddzb dbiét A riéify] ester,
stirred at, roo re for two hours Ss io ne
intetr ahyltfi)r of@rsaﬁ) (’5’5‘ ﬁ?&m&e%gve&stes@eyé’w&% G’cﬁx ’%S r¥RSetreate 8’“&% ﬁ\{ i‘ﬁh
slight incr eashydrmuﬂe@m aflJateroorhhenipesaire 0 After 14 hms &iel solvelt tvds rdiRoveddn

eyl ot her. %?ﬁ@‘hg\?@% LSTRED prEubieod B bRk I o o8 1o o

with diethyl mrﬂadnewcw@aﬂﬁagpﬁawldmmpémmbmmdmmsoﬁm
gi ve 42. Zm,gpz.tzlgg(M)n-J e conpound as an oil. M5, mz: 160 (M[err].
35 15 | -100-

EXAMPLE 107

2-Methoxy-4-(3-methyl-pyrazol-1-yl)-phenyl}(5H,11H-pyrrolo[2
-benzodi in-10-yl ethanone |
20 |
Oxalyl chloride (0.17 ml) was added to a stirred solution of 2-methoxy-4-(3-

methyl-pyrazol-1-yl)-benzoic acid (0.41 g) from Example 106 and dimethylformamide
(0.004 ml) in anhydrous tetrahydrofuran (10 ml). The reaction was heated at 35 °C for
ten minutes. The resulting solution was evaporated in vacuo to yield the crude 2-

25  methoxy-4-(3-methyl-pyrazol-1-yl)-benzoic acid carbonyl chloride. Following
coevaporation with dichloromethane the acid chloride was dissolved in dichloromethane
(10 ml) and 10,11-dihydro-SH-pyrrolo[2,1-c][1,4]-benzodiazepine (0.31 g) added.
Diisopropylethylamine (0.37 ml) was added and the reaction stirred at room
temperature for 2 hours. The reaction was diluted with dichloromethane and washed

30  with water followed by IN hydrochloric acid. The organic phase was washed with
brine, dried over anhydrous magnesium sulfate and concentrated to dryness in vacuo.
The solid residue was purified by flash column chromatography on silica gel eluting
with hexane /ethyl acetate (2/1) to give 0.35 g of the title compound as a colorless
solid, m.p. 92-94 oC,

35



EXAMPLE 112

1- Methyl -4-tributyl stannyl - 1H pyrazol e 5 To a precool ed

(<-10[ err] Ovodomse®l t enperature) solution of 1.6M n-butyl |iPpPoTASY8/15495 in
hexanes (100.m ) in anhydrous diethyl ether. (100 m) under argon was added .

a sol ution of 4-brono-1-nethyl-1H pyrazole (23.42 g) from Exanple 111
I n di et hyl ether (50 nM) at a rate to nmaintain the tenperature. The
reaction was allowed to stir for a fup8her 20 m nutes before

tributyltin chloride (43.4 mM) was added in diethyl ether (50 10 m). The
reaction tenperature was allowed to rise to 20 [err]C. The reacti on was

di |l uted with diethyl ether and the insoluble material renoved by
suction filtration. Evaporation EXAMPLFE,) 108"t in vacuo afforded 56 g
of the title conpound as an oil. M5 mz: 373 [ MtH| [err]. Resi dual
anounts of tin regjd h il b dlstlllatlon

using a kugelro Mmetnyianunometh yinS o LLUAD ¥ R.l:¢lf14]benzodi
EXAMPLE 113 10-ylﬁ2%e@h6x£—4-l3lﬁibﬂﬂ é%t%ﬂ%hﬂ}-?ﬁh&mﬁ{&ﬁhﬁoﬂél d.
nmet hyl este 20 An argon degasse I met hyl T or mam de sol uti on
(70 m) of 2-chloro-4-iodo- benzoic acid nmethyl ester (25.4 @)
pyrazol e from Exanp/fe 118, 5tired hylsélution of r i [R+metimixgtr(3-méthyl-pyrazol-1-gf)-

Lo 13" PRI ASUIEE o ) mnd, B o
removed O argl time reasindueneibanot be(dOonnﬂ) siwdscaagddd N,N,N,N'-
Purification byetﬁﬁﬁm ae&ﬂélhg{ f‘f"‘l“f)o %22 ﬁﬁy’ %@Qﬁ czb 1814| %h"?%h{ég

sequenti al * w t h _hexan

exane ethyl acetate
af forded at@er a@‘%‘ﬁ%?ﬁ%‘l‘lﬁﬁ“ﬁﬁ7q@ﬁ@“§%ﬁ¥9¥‘!u% @ m) ﬂ@gpmmmsmmd for ﬁagen

R/Ecrﬁt al l'i sednﬁfx@tes di i'BepraikreewiR! doficdhirdRd 7 i®2 vibuoOfanth pafitioh&l aRpamnd
V4

- 101 - hfo%l&xgtflaxle and sodium hydrogen carbonate. -{hg efganic, ghase was removed,
2- Chl or 0- 4- ( 1- washed withibpipe cand| dﬁbdyb\)erbmhydlous anaghesiumSsulfate. The sblution was
cster (.25 ) Pelided dsePieabibrilaga, i poiGiL6% alfid vy A Yppomn
hydr oxi de 15 chromatography on silica eluting with clﬂoroform/methanol (50/1) to afford a solid.

Recrystallisation of the solid from acetone gave the title compound as a colorless solid,

m.p. 196-198 oC.

EXAMPLE 109
20

2-Hydroxyv-4-(3-methyl-pyrazol-1-vli(5H.11H- rolo[2.1-¢]f1.4]-
benzodiazepin-10-yl)-methanone

[2-Methoxy-4-(3-methyl-pyrazol-1-yl)-phenyl](5H,11H-pyrrolo[2,1-c]{1,4]-

25  benzodiazepin-10-yl) methanone (0.82 g) from Example 107 was dissolved in
dichloromethane (20 ml) and cooled to -78 °C. Boron tribromide (6.2 ml) was added
and the reaction stirred at 0 °C for five minutes. Ammonium hydroxide (15 ml) was
added and extracted with dichloromethane. The organic phase was washed with brine
and dried over anhydrous magnesium sulfate. The solid was removed by filtration and

30 the solvent removed jin vacuo. The residue was purified by flash column
chromatography on silica pressure eluting with hexane/ethyl acetate (3/1 then 2/1) to
afford 0.19g of the title compound as a colorless solid, m.p. 134-136 °C.
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(30 mM). The reaction was heated under reflux for one hour. The vol une of

sol vent was reduced in vacuo by three quarters and the residue

treated w two3blobwpelr ochl oric acid at 0 [err]C. A preci pPCRUSINEEAS
filtered and dried in vacuo to yield 5.84 g the title 10 conpound, M5 nfz:..
237 [ MeH] +. EXAMPLE 115 T
[ 2- Chl oro-4-(1-net hyl - 1H pyrazol - 4-yl ) phenyl) (5H 11H pyrrol o[ 2.1- 15

c][1, 4] - benzodi azepi n- 10-yl ) - net hanone -99 - Oxal yl chloride (0.49

m ) was added to a solution of 2-chloro-4-(1-nethyl-
pyrazol -4-yl)-benzoic acid (0.41 g) from Exanpl e 114 and di net hyl f or mam de

(0.0 12 m ) in anhydrous tetrahydrofuran 520 m ). The reaction was
heated at 35 [err]C for ten 20 m nut ting solution was
evaporated in vacuo to dryness to yield the crude

2-chl oro-4-(1-net hyl - 1H pyr azol - 1) - ben20|c aC|d carbonyl chl ori de.
Fol | owi ng co- evapor &téBal 4-i0dg ‘ pid. ymethyl cester i de, the acid
chl oride was dissolved in dlchloronethane (20 m) followed by the

addi tion of_ 10, 11-di hydr o rrql o nzodi azepj ne
(0. ;38;3 ) ahd dii so%’r‘%‘ﬂﬂ éf: H?%W&@A‘%P%‘%Wethﬁh&h’rre@% %e@ was °°g]611ut1°|
\(/jvfashlst irr edhat mtemﬁnempmmeéh waomrmzommf ted Hy@rochlgiciadid Mﬁ,le 16ll) lauill @ tirred hb

i chl or onet han ter fo chloric
organi ¢ phase %4 %g‘nx}ﬁédg\?ﬁ %\A%OOE %oéu%%oti déw‘dmo';f}é’rw Migﬁgdg kg E@CH& was
sul fate. adfhé t@lﬂnmeathsanhaam{:e s6 a$ toomeizitaima rezannontdmmatdrel of lesscthan
to dryness. r I y
on si I>/i ca essur eﬁféugﬁﬁm Zs\l\@ﬁl&%krexanﬁ t?%“{ ace?vgg %5%9(‘?&{) Pﬁ%‘?gp
1.4 g of t tP?tP@I%ﬁ%@m@‘*d’s“ 2) and|iedine {18.3%2) m watpr (50 ml) at $uch 2 0Fe e @ J.
-102- maintain a reaction temperature of less than -4¥@Mdkyll 4&tate (100 ml) was added

2- Chl or 0- 4- ( 35 net hyl r.azol I (4H H- pyr oIo[5

S D i
chl or o- o 20 fwetlew e

18Stepe|nd§£“ h t&% g a?élddSl—l— Oe, sthb.som;ndrid

di hydr opyr azol 0 (ﬁ (%r % 8]0 zep téon( angélj d Tine an ed over

di i sopr opyl5e]'E hathydfovs magnesm(msulm niThe solventr was:te\mpomml it vacuq do gtield aonoil

t enperature e e

antrzlrp washed wi ?ﬁm\%{\g?{ ? uﬁ-{ g%%%b‘ﬁl?%&% r%% siftd gtEI%ﬂl&nogd I‘ﬁ@eﬂéﬁgﬁ?@{]

phase was wash®gtalg 8/ br fﬂ@ @ﬁ'@}tlﬂg |P@§ﬁ6‘3@il ﬁ#’t&ﬂdmscqmgémam 33.71 g of the

title compound. MS, m/z: 296 M)+

20 EXA 111
4-Bromo-1-methvl-1H-pyrazole

To a suspension of prewashed (tetrahydrofuran) 60% sodium hydride in oil

25 (11.67 g) in tetrahydrofuran (200 ml) was added dropwise a solution of 4-

bromopyrazole (39.77 g) in tetrahydrofuran (50 ml). The solution was stirred at room

temperature for two hours. Excess iodomethane (33 ml) in tetrahydrofuran (50 ml)

was added at such a rate as to maintain a slight increase in temperature. The reaction

was stirred further for two hours. The solvent was removed in vacuo and the residue

30  stirred in diethyl ether. A precipitate was removed by suction filtration and washed

with diethyl ether. The combined organic phase was evaporated in vacuo to give
42.22¢g of the title compound as an oil. MS, m/z: 160 (M)*.
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sul fate. The dichl oronet hane solution was filtered and concentrated in

vacuo to dryness. The residue was purified by flash col um

chr omat ogr apbw9/osyosi | i ca pressure el uting with hexane/ egtdwyybsmasigt e
(/1) to afford 0.3 g of the title conmpound as a 15 colorless solid, mp._
187-188 [err]C. EXAMPLE 117 =
2- Chl or o- 4- (3-net hyl - pyrazol -1-yl)-phenyl]-(5, 10-di hydro-4H 20

tetrazol o[ 5. 1-c] [ 1. 4] benzodi azepi n- 5-yl ) - neigpanone To a

solution of 2-chloro-4-(3-nethyl-pyrazol-1-yl)-benzoyl chloride (0.18 g)
Exanple 18 Step e in dichloronethane (10 m) was added 10, 11-di hydro-5H
tetrazol e[ 5,1-c][1, 4] benzodi azepi ne (0.13 g) and diisopropyl et hyl am ne
(0.145 mM). 25 The reaction was sti rTEXAMPLE @12t enperature for 2 hours.
The reaction was dil uted wi t h di chl oronet hane and washed with water
followed by 1IN hydrochloric acid. The organi c ﬁhase was washed wth
brine and dried over anhydrduMethybd-tributylstamnyl-1H-pymigoldi chl or omet hane
solution was filtered and concentrated in vacuo to dryness. The

resi due was_ purifi e& by fl a(ih col. umm .chr opat ography on silica eluti nwth
30 hexanel ethyl ad@t&HPECeoled (<100 jintemgl tempgragire} splution of 1. 6)rpdwey lithiug

c%gr | ess solith hérapes (100 mb)lfr ddifhidesus iethyl ether (100 ml) under argon was added a

1-[ 4- (4H. 101 pSPauen 8f éﬁ%ﬂlﬂﬁ}’ﬁ’éﬂ%ﬂﬁé&‘éﬁi@g— [\/glli%@éh}%"?mﬁiﬁ%}l jin diethy]

et hanone 5 ether (50 ml) at a'rate totmuintainfthe temperature. The reaction was allowed to stir for

5, 10-di hydro-4 . azeni 0.5 .

2 acet yl bengoy P Pl 20 pfacted plbre bl AbACAI DY achiedl disth other, 5
in di ¥hi ombhelihedpectiontemperatieeswas allowead tot risedio R0 ¥ dihetreactioh ovas/diluted
hours. The m id [ . »e :
Gioht or omret haneth giedsy! i ??gﬂ#g%%%dyﬂ???ggmﬁ%gﬁéeﬁfg@%@ﬁhﬁgaa‘%"ﬁ?"a"t“ed

sodi um hydr oge®f B8 S8lYSRL B vague afforded 3% g 0f thettleipompound as any il MSnidk: R73
sodi um sul f alt _e[MJZHQ‘*-e(ItheSiaﬁilfa@niSodnitd éﬂéxeebsidr}fegu&he_ ?exﬁ@eﬁlfﬁﬁﬂ thé r<]>|i1yls!¢ Gi_ls‘_,ﬁllation
magnesi um si | i nd.the filter shed wit or onet hane. e
filtrate is &ﬁﬁge%g eé‘???'ra?%a&a%“@é&\&nfﬁ}wgwt%&?&g of yell ow solid.
Triturati o of the solid with ethyl acetate gave 0.747 g of the title
conpound as a glass, mp. 201-210[err jgga Yhgr 15 liquors fromthe

trituration were evaporated and the . g) was
chromat ographed on thick layer silica gel plates (200 m cron) using

hexane- et hyl aceRaChloro-4-(1-methyl-1H-pyrazol-4-yl)-benzoic _acid, methyl ester

20 An argon degassed dimethylformamide solution (70 ml) of 2-chloro-4-iodo-

: benzoic acid methyl ester (254 g) pyrazole from Example 110, 1-methyl-4-
tributylstannyl-1H- (31.77 g), tetrakis(triphenylphosphine)palladium (0) (1.8 g) and
catalytic copper (I) iodide was heated at 80 OC for 7 hours. The solvent was removed
n vacuo and the residue adsorbed onto silica gel. Purification by suction filtration

25 through a pad of silica gel eluting sequentially with hexane and followed by
hexane/ethyl acetate (2/1) afforded after evaporation of the solvent a solid residue which
was recrystallised from diisopropyl ether to give 7.82 g. of the title compound MS, m/z
250 (M)*.




(1:1) as solvent. The solid is triturated with ethyl acetate and conbi ned

with the 0.747 g of initially isolated product. The conbi ned solids
Were preci pNO&BOMOPr om a mi xture of d| chl or onet hane - he‘i’(‘éﬂ’{g ?sﬂsﬁﬂsve
0.73 g of product as a glass . 20 e
EXAMPLE 119

1-[4- (4H, 10H pyrazol o[ 5. 1-c] [ 1. 4] benzodi azepl ne- 5- car bonyl ) phenyl ] -

3- (di net hyl am no) - pr op- 2- en- 1- one 25 -101- A nixture of

1- [ 4- (4H, 10H pyrazol o[ 5, 1-c] [ 1, 4] benzodi azepi ne- 5- car bonyl )
phenyl | et hanone (0.73 g), tert-butoxybis-[dinmethylaniino]nmethane (0.964 g)

I n di chl oronet hane (10 m ) was smmmtenperature for 2 days.
The m xture is concentrated in v residue crystallized from
di chl or onet hane- hexane to give 30 0.65 g of the title corrpound as yel |l ow
crystal s,

-104-

[4-(1- Met hyl - 1H pyrazol - 3-vyl )phenyl](4H 10H pyrazol o[ 5. 1c][ 1. 41-

benzodi azep n-5-yl) t I _ ¥ R1: 8 ol

and g [4-(2- IVET{E% {iﬁﬁ}& s fr&aétg ﬁxgll pyrazol-4-yl)-benzoic acid, methyl

(AH, 10K+ pyr as orSpE629)\ o Exatapie 113 in methanol (40 mi) waseaddee1Mysogium bydrpyide

met hanone (1 SOy mB) Th reactlon yas heatéd undéF il for onehour The volume of solvent
1-[ 4- (4H, 10H- pyr azag] 0[5 cl[1 ne- 5-

car bonyl ) phenyMjs BQd(“H?‘?m il gg&%f?};@’léﬁhﬂ‘?i%‘e(‘@aﬁg vtk 21N hydrachigeic

(0.198 0) adid apgeCi A pretigitite whshil@red dhdPiedlin Sdcuptd giend 5.84 rtﬁé tittxed for
4 hours. The vol at '\lmﬁi \lﬁlggihé ved in vacuo and the resi ue di ssol ved
in di chl or Bhret FMROURd, M3 g% washed with water, 1IN sodium

hydr ogen carbonate, water and brine and dried over anhydrous sodi um
sul fate. The solution is filtered thr 'Wa%rre‘d—vm‘{lﬁ“ad of hydrous 15
magnesium silicate and the filter pad%ﬁi MPLE 18 et hyl acetate. The
filtrate is concentrated in vacuo to give 0.56 g of light yell ow
solid. The sol '[E% -“oro-4-( ﬂmﬂﬂﬂoﬂm-ﬂm%n y H“lhI-F» Bﬁh

(200 mcropssn) et hyT acef at SO ve te
solid as a'fi xture of A and& = _z = anone

crystallizations fromethyl acet at e gi ves 89 ng of crystals, mp.
#5)5(,[ ﬁ?g[ g][ r Lcaﬁz g @g&i# hlofi ge (O.2§ nﬁ) %29 agdédgt:olg so?x%ion6o5f é‘EhB‘i-o&-(leE&ﬁyl?x%-a
' pyrazol-4-yl)-benzoic acid (0.41 g) from Example 114 and dimethylformamide (0.012
ml) in anhydrous tetrahydrofuran (20 ml). The reaction was heated at 35 °C for ten
20 minutes. The resulting solution was evaporated in vacuo to dryness to yield the crude
2-chloro4-(1-methyl- 1H-pyrazol-4-yl)-benzoic acid carbonyl chloride. Following co-
evaporation with anhydrous methylene chloride, the acid chloride was dissolved in
dichloromethane (20 ml) followed by the addition of 10,11-dihydro-5H-pyrrolo[2,1-
c][1,4]-benzodiazepine (0.888 g) and diisopropylethylamine (1.06 ml). The resulting
25  solution was stirred at room temperature for 2 hours. The reaction was diluted with
dichloromethane and washed with water followed by 1N hydrochloric acid. The
organic phase was washed with brine and dried over anhydrous magnesium sulfate.
The dichloromethane was filtered and concentrated in vacuo to dryness. . The residue
was purified by flash column chromatography on silica pressure eluting with
30  hexane/ethyl acetate (2/1) to afford 1.4 g of the title compound as a colorless solid m.p.

105-109 oC.



EXAMPLE 121
1-[4-(5H, 11Hpyrrol o[ 2, 1-c] [ 1. 4] benzodi azepi ne- 10- car bonyl )-3- 25

chl or ophenywd s90ésamone Step a) Triethylam ne (&@GMUSYBN5498S
added to a solution of (4-brono-2- chl.or ophenyl ) - ( 5H, . ..
11H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n- 10-yl ) - net hanone (2.37 @) in 77

pyridine (1.80 m), in a 20 m Carrius tube. The resultant sol ution was
purged with 30 nitrogen for 25 m nule23- then
(trinmethylsilyl)acetylene (1.67 m),

bi s(tri phenyl phosphi ne)pal |l adiunm(11) chloride (0.08 g) and copper(l) I odi de
(0.01 9) wer e added. The tube was filled with nitrogen-purged

triethyl am ne, seal ed and heated EXAMPEE| 116t h at 90 C for 80 hours.
The solution was cooled to roomtenperature, the sol vent evaporated in
vacuo, and the regi g lpart'tloned between di chI ororret hane and 35 wat er .
The di chl or onet+ et 3 1y :phenx R ' S

filtered, _ clf1.4 -benzodlaze m-5- 1 -methano e - 105-
and evaporated in vacuo to a brown foam Purification by ash
chromat ogr &phy on silica gel eluting with hexane-ethyl acetate (1:1)

resulted in the i nt'Em isehition e:faz:ehlytcﬂMS-mathyl-pyramlll@fl)‘ betzbylectlonde (02214l gJ) .

Dor 1 et on TR 131" Sl ke tSronRitind’ (18" k] waded, 101

purification in e ne

sul furic acid ¢hy<irepyramlafi;1~allé:4]mlaslzgdmmpameedmssh g) and diisopropylethylamine
su! fate. The i othgn;ﬁgl anee Re&iohl ‘e?ge t?]rée %or% &,gﬁag@&«&rffhgﬁﬁn (T)%e %%CFQH .

stirred f with 30 m renen ner cur
et ranydr dPur JHpsSbiad B dishloremebRannd Wasbe wibwaiet olloed by) LN bydrscloric
(0.01 g) and MRid. M(ﬁgaxﬁc phide ms\va%ﬂé&dmh&y*ﬁnerana dhied boer ixﬂ@dﬂo%@ hapfetiunt he

reacti on m xt wat er tracted
di chl or onet ha%@ﬁatf'he éﬁﬂ?@%ﬂﬁe“ g‘fﬂ"&t Wﬁﬁaﬂ&ée&( C%%%m 0y
wi t h sat ur at ediryrpssoTke mtﬂmrwaimpmifhdw Rashrubhwn eliromblfsgraphy on silica pressure

di chl or onet ha I Y, ulfate
filtered, and%‘?utﬁl2 Hféf\)/g{éx}rﬁge? tg‘}l glry f’@@ﬁ@@ﬁ?ﬁ?&hﬁ%ﬁ%mhd as a -
Purificatdn splarlesssoli mml%ﬂ&%ﬂ@ on 15 silica gel eluting with
hexane- et hyl acetate (1:1) gave a white solid (0.30 g), np 98-

100[err]C, MS niz: 364 (M[err].

EXAVPLE 122 20 1- EXAMPLE 117

4- (5H. 11H pyrrol o[ 2, 1-c] [ 1. 4] benzodi azepi ne- 10- car bonyl ) - 3-

chl orophenyl | -etBhaRgpe.q.4.
20 tetrazolo[5,1-c][1,41benzodiazepin-5-yl)-methanone

To a solution of 2-chloro-4-(3-methyl-pyrazol-1-yl)-benzoyl chloride (0.18 g)

Example 18 Step e in dichloromethane (10 ml) was added 10,11-dihydro-5H-

tetrazole[5,1-c][1,4]benzodiazepine (0.13 g) and diisopropylethylamine (0.145 ml).

25  The reaction was stirred at room temperature for 2 hours. The reaction was diluted

with dichloromethane and washed with water followed by 1N hydrochloric acid. The

organic phase was washed with brine and dried over anhydrous magnesium sulfate.

The dichloromethane solution was filtered and concentrated in vacuo to dryness. The

residue was purified by flash column chromatography on silica eluting with

30  hexane/ethyl acetate (1/1) to give 0.14 g of the title compound as a colorless solid. m.p.
110-114°C.




Tributyl (ethoxyvinyl)tin (1.17 g) was added to a sol ution of (4-brono-2-
chl or ophenyl )-(5H, 11 Hpyrrolo[2, 1-c][1, 4] benzodi azepi n- 10-yl)- et hanone
(1.24 g) 257Oi9064Puene (10 m ). The resultant solution was pBFEAFIFRIMAS

nitrogen for 10 mni nutes, t hen bi s(tri-phenyl phosphi ne) pal | adium (I11) 2=
chloride (0.11 g) was added. The reaction m xture was heated to
reflux for 24 hours. The solution was cooled to room t enperature and

5% aqueous hydrochloric acid (10 m) was ad@Bd¢. After stirring for
~one hour, the mxture was filtered through a pad of diatonmaceous. D ethyl
ether (5 m) 30 was added to the filtrate, and the resulting mxture was

extracted with ethyl acetate. The E I I.c J.ayer was dried over
anhydrous nmagnesium sul fate, fil tered,Med in vacuo to

M5, mz: 364 . .
- 106- ethanone EXAMPLE 123
[ 2- Chl or0- 4 (3- et hyl - 4- et hynyl - phenyl ) (5H, 11H pyrrol o[ 2. 1-
c][ 1. 4] - benzodi azepi n-10-yl ) - met hanone Treatment of the

i ntermedi ate acetyl éri@lx(’s"#reBfa?a&éihygllo-ége[wfﬂ%)ﬁhl'Q][MbenZOdigzﬁmq 6R.556 g),
tetrabut yl ammogigherfbbnidyl didridet (0.65NYEY Ghd" NINaiisbpopyleaiighieU({G464 g) in
provi ded upon aﬁ%m%]t Enrmvgl n 84%)11}@' eltcg t hgtet Itle cgorlr_pogggrs?s,r&nmgl)xrn%gglg
-yel | ow S TOTHY .%‘A-%‘?é‘ﬁs] riegat room-temperatugy for 4
- 107 - poured into water and extracted with dichloromethane. The dichloromethane extract
10  was washed with saturated sodium hydrogen carbonate, water and brine and dried
over anhydrous sodium sulfate. The extract is filtered through a thin pad of hydrous
magnesium silicate and the filter pad washed with dichloromethane. The filtrate is
concentrated in vacuo to give 1.53 g of yellow solid. Trituration of the solid with ethyl
acetate gave 0.747 g of the title compound as a glass, m.p. 201-210°C. The mother
15 liquors from the trituration were evaporated and the residue (0.30 g) was
chromatographed on thick layer silica gel plates (200 micron) using hexane-ethyl acetate
(1:1) as solvent. The solid is triturated with ethyl acetate and combined with the 0.747
g of initially isolated product. The combined solids were precipitated from a mixture of
dichloromethane -hexane to give 0.73 g of product as a glass .

20 _
AMPLE
1-[4-(4H.10H-pyrazolo[5,1-c]{1.4]1benzodiazepine-S-carbonyl)phenvl}-
3-(dimethylamine)-prop-2-en-1-one
25

A mixture of 1-[4-(4H,10H-pyrazolo[5,1-c][1,4}benzodiazepine-5-carbonyl)
phenyllethanone (0.73 g), tert-butoxybis-[dimethylamino]methane (0.964 g) in
dichloromethane (10 ml) was stirred at room temperature for 2 days. The mixture is
concentrated in vacuo and the residue crystallized from dichloromethane-hexane to give

30  0.65 g of the title compound as yellow crystals, m.p. 225-230°C.



CLAI M5 1. A conpound of fornmula (1): [err] wherein: A
B, E, Gare, independently, CH or nitrogen; D is, independently, C Wor

ni trogen; Ryerwje408 al kanoyl of 2 to 7 carbon atons, a group BET/E8WA$4IS om
CN, COOH, [err] [err] : . z -

-104 -

EXAMPLE 120

4-(1-Methyl-1H-pyrazol-3-yl)phenyl1(4H,10H-pyrazolof5,1c](1.4]-
benzodiazepin-5-yl) methanone (Isomer A)
5 : and
[4-(2-Methyl-1H-pyrazol-3-yl)phenyl1(4H,10H-pyrazolo[5,1c}{1,4]-

benzodiazepin-5-vl ethanone (Isomer B

A mixture of 1-[4-(4H,10H-pyrazolo[5,1-c][1,4]Jbenzodiazepine-3-
10  carbonyl)phenyl}-3-(dimethylamino)-prop-2-en-1-one (0.83 g), hydrazine (0.198
g)and acetic acid (0.336 g) in 10 ml of ethanol is refluxed for 4 hours. The volatiles
were removed _in vacuo and the residue dissolved in dichloromethane. The solution is
washed with water, IN sodium hydrogen carbonate, water and brine and dried over
anhydrous sodium sulfate. The solution is filtered through a thin pad of hydrous
15 magnesium silicate and the filter pad washed with ethyl acetate. The filtrate is
concentrated_in_vacuo to give 0.56 g of light yellow solid. The solid was
chromatographed on thick layer silica gel plates (200 microns) with ethyl acetate as
solvent to give 0.35 g of white solid as a mixture of A and B (1:4). Multiple fractional
crystallizations from ethyl acetate gives 89 mg of crystals, m.p. 155-156°C as a mixture

20 of A and B (9:1) and 65 mg of a glass as a mixture of A and B (1:6)

EXAMPLE 121

1-f4-(5H,11H-pyrrolof2.1-c]1[1.4]benzodiazepine-10-carbonyl)-3-
25 chlorophenyll-ethanone

-Step a) Triethylamine (8.80 ml) was added to a solution of (4-bromo-2-
chlorophenyl)-(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-methanone (2.37 g)
in pyridine (1.80 ml), in a 20 ml Carrius tube. The resultant solution was purged with

30 nitrogen for 25 minutes then (trimethylsilyl)acetylene (1.67 ml),
bis(triphenylphosphine)palladium(II) chloride (0.08 g) and copper(I) iodide (0.01 g)
were added. The tube was filled with nitrogen-purged triethylamine, sealed and heated
on an oil bath at 90 °C for 80 hours. The solution was cooled to room temperature, the
solvent evaporated in vacuo, and the residue partitioned between dichloromethane and

35  water. The dichloromethane extract was dried over anhydrous sodium sulfate, filtered,




Rlerr], Rerr] and R err] are, independently, hydrogen, straight chain
alkyl of 1 to 6 carbon atons, branched chain alkyl of 3 to 7 carbon atons,
cycl oal kyl WO D/06€97 carbon atoms, or perfluoroal kyl of 1 to BCEHSH¥IIS

R4 is hydrogen, straight chain alkyl of 1 to 6 carbon atons, branched chain:
al kyl of 3 to 7 carbon atons, cycloal kyl of 3 to 7 carbon atons,

al koxyal kyl of 2 to 7 carbon atons, or an acyl substituent selected from

t he group consi sting of al kanoyl of 2 to * %bon atons, al kenoyl of 3 to 7
carbon atons, cycloal kanoyl of 3 to 7 carbon atons, aroyl, or aryl al kanoyl ;
X and Y are, independently, hydrogen, straight chain al kyl of 1 to 6 carbon

carbon at o, 3B FIRISFU 1B 1 § Brass §pBbn SUTRERISRY BY 9ih omaiagrapny on
carbon at ons, bﬂic@ géleluting with hexane-ethyl acetate (1:1) resulted in the intermediate acetylene as
?5 rp:c' f‘%ﬁgﬁrki :_";g;ffzw[née g’%ﬁoﬁﬁ@/ Nig m}z 4(18 ?M‘)ar mate1¥aci rw?a)éydseg: 1thout further
purification in the next step.
5
Step b) A solution of 1% sulfuric acid in tetrahydrofuran was saturated with
mercury (II) sulfate. The intermediate acetylene (1.00 g) in tetrahydrofuran (5 ml) was
stirred for 50 hours with 30 ml of the aforementioned mercury (II) sulfate-
tetrahydrofuran solution. An additional amount of mercury (II) sulfate (0.01 g) and
10  water 0.3 ml was added. After stirring for 120 hours, the reaction mixture was poured
into water and extracted with dichloromethane. The dichloromethane solution was
washed sequentially with saturated aqueous sodium bicarbonate and water. The
dichloromethane solution was:dried over anhydrous magnesium sulfate, filtered, and
evaporated to dryness to yield a brown solid. Purification by flash chromatography on
15 silica gel eluting with hexane-ethyl acetate (1:1) gave a white solid (0.30 g), mp 98-
100°C, MS m/z: 364 (M)".

EXAMPLE 122

20 1-f4-(5H.,11H- lof2.,1-¢c 4]benzodiazepine-10-carbonyl)-3-
chlorophenyll-ethanone

Tributyl(ethoxyvinyDtin (1.17 g) was added to a solution of (4-bromo-2-
chlorophenyl)-(5H,11H-pyrrolof2,1-c][1,4]benzodiazepin-10-yl)-methanone (1.24 g)
25 in toluene (10 ml). The resultant solution was purged with nitrogen for 10 minutes,
then bis(triphenylphosphine)palladium (II) chloride (0.11 g) was added. The reaction
mixture was heated to reflux for 24 hours. The solution was cooled to room
temperature and 5% aqueous hydrochloric acid (10 ml) was added. After stirring for
one hour, the mixture was filtered through a pad of diatomaceous. Diethyl ether (5 ml)
30  was added to the filtrate, and the resulting mixture was extracted with ethyl acetate. The
organic layer was dried over anhydrous magnesium sulfate, filtered, and evaporated _in
vacuo to yield a brown glass. Purification by flash chromatography on silica gel
eluting with hexane-ethyl acetate (1:1) resulted in a white solid (0.30 g), MS, m/z: 364
M™.

35



Wis hydrogen, hal ogen, al kyl, al koxyal kyl of 2 to 7 carbons, hydroxyal kyl
of 1 to 6 carbons, or CHerr]NRerr]Rerr]; Rlerr] and R err] are,

i ndependent {y¢ ooti¢ggoo0en, straight chain alkyl of 1 to 6 carbopcausysiisess
branched chai-n alkyl of 3 to 7 carbon atons; or, taken together with the . ..
nitrogen atomof CHerr]NR err]Rerr], Rerr] and Rlerr] forma five or six
nmenbered ring optionally containing one or nore additional heteroatons;

Rlerr] is a straight chain alkyl of 1 to 6.¢@gbon atons; : Rlerr] is
i ndependently hydrogen, trinethylsilyl or a straight chain alkyl of 1 to 6
carbon atons; or a pharmaceutically acceptable salt thereof. 2.

A conmpound as clainmed in aim1l wherein Rerr] and R err], taken togethe
with the nitrogen atom of CH2NR6R7, formEXAMPLE 128x nenbered ring

selected fromthe group: [err] or a.pharmaceutically acceptable
salt thereof. 3. A compound as clainmed in Caim1l having the
formula (1): 2-Chloro-4-(3-methyl-4-ethynyl-phenyl) (5 H-pyrrolo[2,1-
-110- [err] cl{1.4]-benzodiazepin-10-yl)-methanone

s _

Treatment of the intermediate acetylene of Example 121 step A with a IM
solution of tetrabutylammonium fluoride in tetrahydrofuran at room temperature
provided upon solvent removal an 84% yield the title compound as an orange -yellow
solid, m.p. 84-86°C, MS, m/z: 346 (M)".

10



wherein: A, B, E, G are, independently, CH or nitrogen; D is,

I ndependently, C-Wor nitrogen; Rlerr] is al kanoyl of 2 to 7 carbon
atons or a WOIM0¢4el ected fromthe group of: [err] PCT/US98/15495
Rlerr], Rerr] and Rlerr] are, independently, hydrogen, straight.chain e
alkyl of 1 to 6 carbon atons, branched chain alkyl of 3 to 7 carbon atons,
cycl oal kyI of 3 to 7 carbon atoms, or perfluoroal kyl of "1 to 6 carbons; and

ACHIE A CaHG CH o e S [ T TR

LA :
1. A compound of formula (I):

wherein:
A, B, E, G are, independently, CH or nitrogen;
D is, independently, C-W or nitrogen;
R'is alkanoy] of 2 to 7 carbon atoms, a group selected from CN, COOH,
CONH,,
—=—H —==—R,

2

L]

or a moiety selected from the group of:
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4. A conpound as clainmed in Claim3 wherein Rerr] and R err], taken

together with the nitrogen atom of‘CH[‘ETﬁ~NREer—L]_RLeLL], forma five or six
menber ed r{ygPooiRhgact ed fromthe gro ﬂ or a phermsesisspsal |y
accept abl e salt thereof. m B aﬂ l{bil!ﬂhe formul a: _ _

[err] wher ei n: Aand B dref 1In y, CHor N
D sC- WorN; Rlerr] is al kanoyl of 2 to 7 carbon atons or a group
selected from -112- -108 -

N\iz/ﬁs \Q \_lm .\_/\Rz,
YY \(\/ \(Y f/

(f) (2
\/_[ \Cl <Y
R4/
®
AN, \'
/\/ // , (N;\/\Rz or \'\L\b‘\nz
e (m) L) (0)

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 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, 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 arylalkanoyl;

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,
perfluoroalkyl of 1 to 6 carbons, alkoxvalkyl of 2 to 7 carbon atoms, halogen
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| [err] Rlerr], Rerr] and Rerr] are independently,

hydr ogen, straight chain alkyl of 1 to 6 carbon atons, branched chain al kyl
of 3 to 7 cwolsenésons, cycloal kyl of 3 tmmll Iﬂ""ﬂ”lﬂlﬂmL or PCT/US98/15495
perfluoroal kyl of 1 to 6 carbons; rel], Rlerr], and.

Rlerr] are as defined in Claim1l; or a pharmsice titaliy acceptable salt

t her eof . 6. A conpound as clainmed in Caim5 wherein Rerr] and
Rlerr], taken together with the nitrogen att¥-of CH2NR6R7, forma five or
si x menbered ring selected fromthe group: [err] or a
pharmaceutically acceptable salt thereof. 7. A conpound of the
formul a:

113-
(including chlorine, bromine, fluorine, and iodine), alkoxy of 1 to 6 carbons, hydroxy,
CF,;, or perfluoroalkyl of 2 to 6 carbons;

W is hydrogen, halogen (preferably chloro, bromo or iodo), alkyl, alkoxyalkyl
of 2 to 7 carbons, 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
atom of CH,NR®R’, R® and R form a five or six membered ring optionally containing

one or more additional heteroatorhs;

Rlisa straight chain alkyl of 1 to 6 carbon atoms;

R’ is independently hydrogen, trimethylsilyl or a 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 R7, taken together

with the nitrogen atom of CH;NRGR7, form a five or six membered ring selected from
the group:

., -0, O, O
—NBI\'I , _h(:\7\1 ,._\/:\I or ""N\;j;

or a pharmaceutically acceptable salt thereof.

3. A compound as claimed in Claim 1 having the formula (I):

This Sheet Has Been Replaced
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[err] wherein A, B, W Rerr] , Rerr], Rerr], Rerr] ,
Rlerr], Rerr], Rerr] , Rerr], Rerr], X and Y are as defined in Caim

or a phawmmmu«twcal | y accept abl e salt thereof. PCT/US98/15495
7 .78. A conpound as clainmed in.Claim7 wherein R err] and

Rlerr] , taken together with the nitrogen atomof CHerr]NRerr]Rerr],
forma five or six nmenbered ring selected fromthe group: [err] or

gl grﬁégaucﬁuummm mﬁﬁmﬁme sal '{N;[QerH;equuo .A and9i3 ar éAegggp&lﬂI?daﬁfi

Rlerr], Rerf],*R'er™, *Riérr] , Rerr], Rerr], Rerr], Rerr], X and Y

are as defined in Caim1; or a pharmaceutically acceptable salt thereof.

b
< g

wherein:
A, B, E, G are, independently, CH or nitrogen;
D is, independently, C-W or nitrogen;
R'is alkanoyl of 2 to 7 carbon atoms or a moiety selected from the group of:

pegih ol o gihog
@ " w 7 © \R‘ | '\R‘

®

P a . \C i \("\
Y YU

® (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 perfluoroalkyl of 1 to 6 carbons; and |

R%, X, Y, W,R% R, and R® are as defined in Claim 1;
or a pharmaceutically acceptable salt thereof.

—

-

Has Been Replaced
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10. A conpound of the fornmula: [err] wherein A B, Rerr],
Rlerr], Rerr], Rerr], Rerr], Rerr], X and Y, are as defined in Caim
1; or a phawowsmetopcal |y acceptable salt thereof. 11. PCIUSOsIEsansd
of the formula: [err] wherein A B, Rerr]Rerr],.Rerr], . -
Rlerr], R errj7—X —ant-Y;-are-as-defined in Caim1; or a pharmaceutically

117 I—

4. A compound as claimed in Claim 3 wherein R® and R, taken together
with the nitrogen atom of CH,NR®R’, form a five or six membered ring selected from

the group:

-0, =0, =, O

/N

— NS —N"N — /j .
l\,l b N\;—\h,l s — or N‘N, b

or a pharmaceutically acceptable salt thereof.

5. A compound of the formula:

D
N/ x
7z '
x—— | =
X
N
o , g
/s A/k R
Y 1
wherein:
A and B are, independently, CH or N;
DisC-WorN;

R'is alkanoyl of 2 to 7 carbon atoms or a group selected from
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12. A conmpound as clained in Cdaim1l which is [4-(3-nethyl-pyrazol -
yl)-2-trifluoronethyl-phenyl] (5H 11H pyrrolo[2, 1-c]-[1, 4] benzodi azepi n-
10-yl) - ne{lneaisses PCT/US98/15495
[4-(4-methyl=pyrazol -1-yl)-2-trifluoromethyl-phenyl]-(5H 11H pyrrolo[2, .1
c][1, 4] benzodi azepi n- 10-yl ) - met hanone, (4- pyrazol 1 —

-yl -2-trifluoronethyl-phenyl)-(5H, 11H pyrrolo[2, 1-c] hmm enzod| azepi n-

10-yl) - met hanone, -112- l
[4-(3-cycl opropyl - pyrazol -1-yl)-2-trifl uoromet hy- phenyl ”,! ,"I“m,l”m
1H pyrrolo[2, 1- c][1 , 4] benzodi azepi n-10-yl) - net hanone,
[4-(4-nmethyl -imdazol -1-yl)-2-trifluoronethyl-phenyl]-(5H 11H pyrrol of 2, 1-
c][1 , 4] benzodi azepi n-g0-yl ) - met hanone, (5H, 11Hpyrrolo[2,1-c] [1
, 4] benzodi azepi n-10-yl }-(4-[1 , 2, 4] tri azol 1- yI
trifluoronethyl pheg 3 thﬁnone\ %}/ w
[ 2- chl oro-4- ( 3- methx-pyrazol -ph yI] yrrol of ] [21
, 4] benzodi azepi n- 10 rret hanone —_—
[2 chl or o- 4- (5- et hyl - pyr -1-yl)-phewgl ] - (5H, 11*9\RPyrrolo[2 1- Re] [1
, 4] benzodi azepi n- 10- yl Yayret hanone (b) o
[2 chl or o- 4- (4- net hyl - pyrazol - 1-yl ) - phenyl - (5H, 11H— pyrrol o[ 2, 1-
c][ 1, 4] benzodi azepi n- 10-yl ) - met hanone,
[ 2- chl oro- 4- (4- methyl 1 dagdol <1- Y, henyl | <5 7 r ol - [1
, 4] benzodi azepi n- Whanon /“
[2 chloro-4-(3-trifl ,}‘]thyl zoI 1 yI) enf/l 1- (5%, 11 rR(gIo[Z,
- C 1 , 4] benzodi gzepi n- 10-yl
1 [ ] R,ﬂf’ p yl)- one R+
(8 () : @ (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 perfluoroalkyl of 1 to 6 carbons;
R, X, Y, W,R% R’, and R® are as defined in Claim 1;
or a pharmaceutically acceptable salt thereof.

6. A compound as claimed in Claim 5 wherein RS and R, taken together
with the nitrogen atom of CHzNR6R7, form a five or six membered ring selected from

the group:
— — —N — -R8
q, O, &, O,
NN N .
'\5!\'1 » =N \5’ or N ’
or a pharmaceutically acceptable salt thereof.
7. A compound of the formula:

[
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-116- [2-chloro-4-(1 ,2,4-triazol-1 -yl)-phenyl]-(5H 11H pyrrol o[ 2, 1-c]
[1 ,4] benzodi azepi n- 10-yl) - et hanone,

(2-chl or o- A¥Q@wew6t09 1- yl - phenyl ) - (5H, 11Hpyrrolo[2. 1-c] [1 PCI/US98/15495

. 4] benzodi azepi n- 10-yl)- nethanone, (2-chloro-4-pyrazol- 1-yl-phenyl) (5H;-.
11H Pyrrol of 2, -*-6}—{1- 4]l benzodi azepi n- 10-yl)- methanone,

[ 2-chl oro-4-(1Him dazol -1-yl)-phenyl)-(5H 11H pyrrol o[ 2, 1-c]

[ 1, 4] benzodi azefwl’ ﬂ none, -113-
[-2-chl oro- 4- ( 3- muumn,",l ) - phenyl ] - (3-nmethyl -5H, 11H pyrrol o[ 2, 1-

cl[1, 4]benzod|azep|n 10- Y1) -Smet*hanone,
[ 2- (3- net hyl - pyrazol - 1- yI) 4-trifluoronethyl-pyrimdin-5-yl]-(5H,
11H pyrrolo[ 2,1- c][1 , 4] benzodi azepi n- 10-yl ) - net han®ne,
[ 2- (4- met hyl - pyrazol -1-yl)-4-trifluoronmethyl-pyrim din- 5- yI] (5H,
11Hpyrrolo[2,1- c][1, 4] benzodi azepi n-10-yl)-netha
-[4-(5H, 11H pyrrol o[ 2, 1-c] [ 1, 4] benzpgdia *Nar bony, ) phenyl ] - ethanone
,  [4-(1H pyrazol -3-yl)-phenyl]-(
11H pyrrol o[ 2, 1-c] [ 1, 4] benzodi axef
[4-(1-net hyl - 1H pyrazol yl - 3-yl) - phe
11H pyrrol o[ 2, 1-c] [ 1, 4] - benzodi azepPNRy
[4-(1-ethyl-1H pyrazol -3-yl)-phenyl]-
pi n-10- yl)-nmet hanone, [4-(

1- propyl - 1H pyrazol - 3-yl ) - phenyl ] - (5H, 11H-¢ | o 1-c] [1
, 4] “benzodi azepi n- 10-yl) - met hanone, / \B
* / 4
Y A Rl
wherein A, B, W, R, R, R%, R, R®, R%, R7, R®, R®, X, and Y are as defined in
Claim 1;

or a2 pharmaceutically acceptable salt thereof.

8. A compound as claimed in Claim 7 wherein R%and R, taken together
with the nitrogen atom of CH,NR°R’, form a five or six membered ring selected from

the group:

-0, =0 G, O

__AN

8. O -
N '\éﬁN » =l o N\N’
or a pharmaceutically acceptable salt thereof.

9. A compound as claimed in Claim 8 wherein:

WisH;

A and B are each CH; and

R, R%, R R, R, R, R’, X, and Y are as defined in Claim 1;
or a pharmaceutically acceptable salt thereof.
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o -117- [4-( 1-butyl- 1H pyrazol-3-yl)-phenyl]-(5H 11Hpyrrolo[2, 1
-c][ 1 ,4]-benzodi azepi n- 10- yl)-nmethanone, [4-(1 -nethoxynet hyl -

1H pyrazol -woyepsspeenyl | - (5H, 11H pyrrolo[2, 1-c] [1,4]- PCT/US98/15495

benzodi azepi-n- 10-yl ) - met hanone, 1- {3-[4-(5H, 11Hpyrrolo[2,1-c][1

, 4] benzodi azepi ne- 10- car bonyl ) - phenyl ] - pyrazol - 1- yl} -ethanone, 1-{

3-[4-(5H, 11Hpyrrolo[2,1-c][1 , 4] benzodi azepi ne-

10- car bonyl ) - phenyl ] - pyrazol - 1- yI } - pr opagy4l- one, -

-.cycl opr opanecar bonyl - 1H pyrazol - 3-yl ) - phenyl ] - (5H 1 1H— gmlm |Mﬂ|llﬂmll(ﬂ]|m 1

, 4] benzodi azepi n- 10-yl ) - net hanone, 1- { 3-[4-(5H 1 1H ]

[1, 4] benzodi azepi ne- 10- car bonyl ) - phenyl ] - pyrazol - 1- yl }*butar-1*ond

(5H, 1 1H pyrrol o[ 2,10:c] [A tompolmhofabe formplan- 10-yl ) - {4- [ 1

- (t hi ophene-2-carbonyl)-1H pyrazol y-3-yl]phenyl }-nethanone, {

4-[1- (5-fluoro-2-nethyl-benzoyl)-1H pyrazol - 3-yl ] - phenyl

}-(5H 11Hpyrrolo[2, 1- c] [1 , 4] benzodi azepin- 10-yl/)N- t hanone, { 4-[1

-(2-met hyl -benzoyl) - 1H pyrazol - 3-yl1 ] 11Hpyfrolo[2,1- c] [1

, 4] benzodi azepi n- 10-yl ) - net hanone, -fluoro-benzoyl) -

| H pyrazol - 3-yl ] -phenyl } -(5H, x 4] benzodi azepi n- 10

-yl} net hanone,

wherein A, B, R\, R, R%, R* R, R®, X, and Y, are as defined in Claim 1:
~ or a pharmaceutically acceptable salt thereof.

11. A compound of the formula:

wherein A, B, Rl, Rz, R3, R4, Rs, X, and Y, are as defined in Claim 1;
or a pharmaceutically acceptable salt thereof.
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{4-11 -(2,4-dichl oro-benzoyl)-1H pyr aLaL-_;?L-_yl_}—phenA,d—}%—SH,
11Hpyrrolo[2,1- c] [ 1, 4] benzodi azepl
2- (2, 4- di chivorsonpdeeny! ) - 1-{ 3-[4- (5H, ||iﬂ'| ﬂmﬁ ﬁilc] [1 PCT/US98/15495
, 4] benzodi azépi ne- 10- car bonyl ) - phenyl ] et hanone, { 4-L1-.
- (bi phenyl - 2-carbonyl )- 1 H pyrazol -3-yl]-phenyl }-(5H, 11 Hpyrrolo[2. 1-
c] [1 ,4]benzodiazepin- 1 Oyl)-nethanone, { 4-[1
-(4'-trifluoromethyl -bi phenyl - 2-carbonyl ) - 1168-pyr azol - 3-yl ] - phenyl } -(5H,
11 H pyrrolo[2, 1-c] [1 ,4]benzodi azepi n-10-yl) - et hanone,
[4-(5-methyl -1H pyrazol - 3-yl) - phenyl ] - (5H, 11H pyrrol o[ 2, 1-c] [1

, 4] - benzodi azepi n- 10-yl) - net hanone, (5H 11Hpyrrolo[2, 1-c]

. 4] benzodi azepi n- 102y ) A dorindbs climbd in Glain- mechaqoumthyhpymohw

4- (2- net hyl

[ (2 met - b hghoror A hag Al M Y Al

, 2, 4] triazol - 3methanghgsny| | - (5H, 11H- pyrrol o[ 2, 1-¢c][1, 4] - benzodi azepi n-

10- yl ) - met hanone, [4-(2,5-dimethyl-2H[1 ,2,4]triazol-3-yl)-phenyl]-(5H,

1 H lo[2, 1- 1 , 4] benzodj a -
[ 4- (gy;nra? h§|[[ i4- Q‘C-]!qe&;[b'ér@b'éﬁ]%ele?é?bi-}nfg%gme}]hﬂgﬁﬁenﬂggaa?Igvﬂf?lﬁl%l'c] [1, 4] -
benzodi azepi n- &1 Wibens&IiARPRAE0-yl)-methanone,

(4-pyrazol-1-yl-2-triflucromethyl-phenyl)-(5H,11H-pyrrolo[2,1-c][ 1,4]benzodiazepin-
10-y1)-methanone,

[4-(3=-cyclopropyl-pyrazol-1-yl)-2-tri fluoromethy-phenyl}-(5H,11H-pyrrolo[2,1-
c][1,4]benzodiazepin-10-yl)-methanone,

[4-(4-methyl-imidazol-1-yl)-2-trifluoromethyl-phenyl}-(SH, 1 1H-pyrrolo[2,1-
c][1,4]Jbenzodiazepin-10-yl)-methanone,

(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-y1)-(4-[1,2,4}triazol-1-yl-2-
trifluoromethylphenyl)-methanone,

[2-chloro-4-(3-methyl-pyrazol-1-yl)-phenyl]-(5H,11H)-pyrrolo[2,1-
c][1,4]benzodiazepin-10-yl)-methanone,

[2-chloro-4-(5-methyl-pyrazol-1-yl)-phenyl]-(5H,11H)-pyrrolo[2,1-
c][1,4]benzodiazepin-10-yl)-methanone,

[2-chloro-4-(4-methyl-pyrazol-1-yl)-phenyl-(5H,11H-pyrrolo[2,1-
c](1,4]benzodiazepin-10-yl)-methanone,

[2-chloro-4-(4-methyl-imidazol-1-yl)-phenyl]-(5H,11H-pyrrolo[2,1-
c](1,4]benzodiazepin-10-yl)-methanone,

[2-chloro-4-(3-trifluoromethyl-pyrazol-1-yl)-phenyl]-(5H, 1 1H-pyrrolo[2,1-
c][1,4]benzodiazepin-10-yl)-methanone,
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[4-(1 -nethyl- 1I—|—pyrazgl;4—y4—}——pheﬁy+—}—(5H 11Hpyrrolo[2, 1 -c] [1
, 4] - benzodi azepi n- -
[6 (1- et thobbiomssazo !m!m m m l“ yl'l1-(5H 1 1Hpyrrol @[c?rwéssnglsk

1, 4] - benzodiazepi n- :
~110- [ 4- (pyrazol - 1 -yl) - phenyl] (5H 11H pyrrol of 2, =
1-c][1, 4] benzodi azepi n- 10-yl)- methanone, [4-(3-nethyl-pyrazol-1
-yl)-phenyl]-(5H 11Hpyrrolo[2, 1-c][1 ,4}jienzodi azepi n- 10-
yl) - met hanone, [ 4- (4-net hyl -pyrazol- 1 -yl)-phenyl]-(5H 11Hpyrrolo[2,1
-c] [1 ,4]-benzodi azepin- 10- yl)-nethanone,

[4- (3, 5-di net hyl -pyrazol -1-yl)-phenyl]-(5H, 11H pyrrolo[2, 1-c][1

, 4] - benzodi az etﬁ-dﬂonbeﬂl-ﬂ 2s4nteiabalrbyh;phenyHEGH 11 1H-pyyolof, bicP]1,4]berizodiazepin-

, 4] benzodi azepj (ﬂ_ ﬁ -(3-trifluoronethyl -pyrazol - 1-
yI ) - phenyl ] - X one, 4- (i m dazol -1-yl)-phenyl]-(5H 11H pyrrol o] 2, 1-c]
[ 1, 4] benzodi azepl n- 10-yl ) - net hanone, [4-(4-methyl -imdazol - 1

. I) ey ) o @rehlaie A6l Ryfpherl)-(5H,1 f-pERAGE. e P fbendfiiazepin-10-yD)-
[ 2- chl or o- 4- (1mﬁ@f‘!‘8ﬂ°-1l+pyrazol 3-yl)-phenyl]-(5H, 11Hpyrrol o[ 2,1-c]- [1
, 4] benzodi azepi ne- 1 0-yl)-net hanone_

(2-chloro-4-pyrazol-1-yl-phenyl)(5H,11H-Pyrrolo[2,1-c][1 ,4]benzodiazepin-10-y1)-
methanone,

[2-chloro-4-(1H-imidazol-1-yl)-phenyl)-(5H,11H-pyrrolo[2,1-c][1 ,4Jbenzodiazepin-
10-yl)-methanone,

[2-chloro-4-(3-methylpyrazol-1-yl)-phenyl}-(3-methyl-5H,11H-pyrrolo[2,1-
c]{1,4]benzodiazepin-10-yl)-methanone,

[2-(3-methyl-pyrazol-1-yl)-4-trifluoromethyl-pyrimidin-5-y1]-(SH,11H-pyrrolo[2,1-
c]J[1,4]benzodiazepin-10-yl)-methanone,

[2-(4-methyl-pyrazol-1-yl)-4-trifiuoromethyl-pyrimidin-5-y1}-(5H, 1 1H-pyrrolo[2,1-
c][1,4]benzodiazepin-10-yl)-methanone,

1-[4-(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepine- l0—carbonyl)-phenyl]?ethanone,

[4-(1H-pyrazol-3-yl)-phenyl]-(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-
methanone,

[4-(1-methyl-1H-pyrazolyl-3-yl)-phenyl]-(5H,11H-pyrrolo[2,1-c][1,4] -benzodiazepin-
10-yl)-methanone,

[4-(1-ethyl-1H-pyrazol-3-yl)-phenyl]-(5H, 1 1H-pyrrolo[2,1-c][1,4]-benzodiazepin-10-
yl)-methanone,

[4-(1-propyl-1H-pyrazol-3-yl)-phenyl}-(5H,11H-pyrrolo[2,1-c]{1 ,4}-benzodiazepin-
10-yl)-methanone,
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[ 2-chl oro-4-(2-nmet hyl - 1H pyrazol - 3-yl j=pheay}—(5H-—11H-pyrrol o[ 2, 1-c] [1

, 4] benzodi azepi ne- 10-yl) - nmet hanone, 3-chl oro-4-(5H, 11H pyrrol o[2, 1

-c][ 1 ,4]¥e298s@2epi ne- 10-car bonyl) Hﬁ, ﬂtlu w ”“mS chl &@usasamsl

1H Pyrrol o[2,1-c] [1 , 4] benzodi azepi ne? ﬁ zoi c acid, - -

30h|oro4(5H 11H—pyrro|o[2 1-c] [1 )
, 4] benzodi azepi ne- 10- car bonyl ) - benzam de,

[2 chloro-4-(5-nmethyl-2H[ 1 ,2,4]triazol -lell-)phenyl] (5H, 11H pyrrol of 2.

1- c][1 , 4] benzodi azepi ne- 10 car bonyl ) - net hanone, [2-chloro-4-(2H 1
.2.4-triazol -3-yl)-phenyl]-(5H, 11Hpyrrolo[ 2, 1-c] [ 1,4]- benzodi azepin-

10 yl ) - met hanone hl or o

,2,4]triazol - ﬁﬁlyb‘ﬁkﬁ%ayfwhé Y&Hﬁw@&& bll{!?yimlﬂ? lrcj[1,4]-benzodiazepin-10-
: 4] benzodi azepylpuiethanendonyl ) - met hanone, 4-[(2,5-dinmethyl -2H[ 1
,2,4]triazol -3-yl)-2-chl oro-phenyl]-(5H 1 1Hpyrrolo[2, 1- c] [1
, 4] benzodi azepi n- 1 0-carbonyl) - nmet hanone,
[ 2- chl or 0- 4- ( 1H¥-{lenethoxymethyl-) Hipyeagol 3-¥15-hdryi-(5H,1 dHahy2roldR¢l-c I L4

benzodi azepi n- i FO-OR"
[ 2- chl or o- (SC#g?(ﬁL%GPpyragglr}g@—hy} ®ohenyl | - (3- di met hyl ani nonet hyl - 5H, 11H-
pyrrol o[ 2, 1 c] [1 ,4]benzodiazepin- 1 0-yl)-nethanone, (3-bronmo-5H,1 1H

%lr ; o:o 0 [e ﬁyllf] ET% (3 4&%4@5&-@&&&1 i1 Aiddnzodibifk-fo-LAoBRY Y Phenyl) b 9mIbr &

OHC,

1-{3-[4-(5H,11H-pyrrolo[2, 1-c][1,'4]benzodiazepine-10-carbonyl)-phenyl]-pyrazol—1-
yl}-propan-1-one,

[4-(1-cyclopropanecarbonyl-1H-pyrazol-3-yl)-phenyl}-(5H,11H-pyrrolo[2,1-
c}[1,4]benzodiazepin-10-yl)-methanone,

1-{3-[4-(5H,11H-pyrrolo[2,1-c][1,4] benzodiazepine-10-carbonyl)-phenyl]}-pyrazol-1-
yl}-butan-1-one,

(5H,11H-pyrrolo[2,1-c][1,4] benzodiazepin-10-yl)-{4-[1- (thlophene-Z-carbonyl)-lH-
pyrazoly-3-yl]phenyl }-methanone,

{4-[1-(5-fluoro-2-methyl-benzoyl)-1H-pyrazol-3-yl]-phenyl}-(5H,1 1H-pyrrolof2,1-
c][1,4]benzodiazepin-10-yl)-methanone,

{4-[1-(2-methyl-benzoyl)-1H-pyrazol-3-yl}-phenyl}-(5H,11H-pyrrolo[2,1-
c][1,4]benzodiazepin-10-yl)-methanone,

{4—[1-(2-chloro-4—ﬂuoro-benzoyl)-1H-pyrazol-3-yl]-phenyl}-(SH,1 1H-pyrrolo[2,1-

c][1,4]benzodiazepin-10-yl}methanone,

{4-[1-(2,4-dichloro-benzoyl)-1H-pyrazol-3-yl]-phenyl }-(5H, 1 1H-pyrrolo[2,1-
c][1,4]benzodiazepin-10-yl)-methanone,
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[ 2- br onmo- 4- (3- et hyl - pyrazol - 1 -yl)- phenyl] (5H 11 H)y-pyrrolo[2,1 -c] [1

, 4] benzodi azepi n- 10- yl ) - net hanere—F2—Ftdvoro=4=( 3- net hyl - pyrazol -1
-yl') - pheny o osrbks0d. 1H- pyrr ol o[ PCT/US98/15495
benzodi azepi n- 10-yl ) - net hanone, lﬂl'{ m&mm razol - 1 . -
-yl)-2-trifluoronethyl phenyl] - 5 1-c]- [1 T
, 4] benzodi azepin- 1 0- yI) nethanone (2-chl oro-6-pyrazol - 1

-yI -pyridin-3-yl)-(5H,1 1H pyrrol o[ 2, 1- c] -[1184] benzodi azepi n-

10-yl) - net hanone,

[ 2-chl oro- 6- (3-net hyl pyrazol -1-yl)-pyridin-3-yl]-(5H 11Hpyrrolo[2, 1-c] [1
, 4] benzodi azepi n- 1 0-yl)-net hanone,

-121- [ 2-(2AtdickdoB>-phenybt h){B-;i%(éJzIdl 1H-pyrrglof2, bl 1 Thergodiagemne-164 H-
rrolo[2, 1 met hanone,

F)Zl chl ogo 4- (384%?@@1@199 ké-t ri aiﬁ -'}tl%ﬂ MR phenyl ] (5H, 11H

pyrrol o[ 2, 1- c] [1 4] benzodi azepi n- 10-yl) - net hanone, [ 4- (3-net hyl -

2, 4-triazol - phédyib%ﬂ%@lﬁﬂiﬁ?ﬁ&hlﬁ?—ﬁhmmrlQHOﬁﬁ-rol&EZ 1-c] [1

4] benzodi 1
[2] rrgtnﬁgxlyaie?ﬁhé dﬁ%ﬁ%ﬂ"ﬂ yrsthaMdey1 1 (5H, 1 1H-pyrrolo[2,1-c] [1,4]-

benzodi azepi n-10-yl ) net hanone,

o o & (3 PRt RL 2 sl br G A A SR B it >

. pyrrolof2, }-c][l ,4)benzodiazepin-10-yl)-methanone,

[4-(5-methyl-1 H-pyrazol-3-yl)-phenyl]-(SH,11H-pyrrolo[2,1-c][1,4])-benzodiazepin-
10-yl)-methanone,

(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-[4-(2H-[1,2 4 ]triazol-3-yl)-
phenylj-methanone,

[4-(2-methyl-2H-[1,2 4]triazol-3-yl)-phenyl]-(5H,11H-pyrrolo[2,1-c][1,4]-
benzodiazepin-10-yl)-methanone, X

[4-(5-methyl-2H-[1,2 4]triazol-3-yl)-phenyl}-(5H,11H-pyrrolo[2,1-c][1,4]-
benzodiazepin-10-yl)-methanone,

[4-(2,5-dimethyl-2H-[1,2,4]triazol-3-y!)-phenyl]-(SH,11H-pyrrolo[2,1-c]-
[1,4]benzodiazepin-10-yl)-methanone,

[4-(3-methyl[1,2,4]oxadiazol-5-yl)-phenyl]-(SH, 1 1H-pyrrolo-[2,1-c][1,4]-
benzodiazepin-10-yl)-methanone,

[4-(1-methyl-1H-pyrazol-4-yl)-phenyl]-(5H,11H-pyrrolo[2,1-c][1,4]-benzodiazepin-
10-yl)-methanone,

[6-(1-methyl-1H-pyrazol-4-yl)-pyridin-3-y1]-(5H,11H-pyrrolo[2,1-c][1,4]-
benzodiazepin-10-yl)-methanone,

[4-(pyrazol-1-yl)-phenyl}-(SH,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-

methanone,
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[ 2- hydr oxy- 4- (3- et hyl=pyrazol-1-yl'J(5H, 11H pyrrolo[2,1-c] [1

, 4] - benzodi azepi n- 10-
[ 2- chl or o- wo(gb/0seaohy | - 1mmlmﬂﬂ:mn“m lll'enyl ) (5H, 1 1H pyrr BCAUS98/15495
1,4]- benzodi azepi n- 10-*yl ¥- net fanonhe,* . - -

[ 2-chl oro-4-(3-net hyl -pyrazol - 1-yl ) - phenyl ] - (4H, 10H- pyr azol o[ 5, 1- cl[1,4]-
benzodi azepi n- 5-yl ) - met hanone,

2-chl oro- 4- (3- net hyl - pyrazol - 1-yl ) - phenyl-]H105, 10- di hydr o- 4H-t etrazol o[ 5, 1-
c] [1 ,4]benzodi azepi n-5-yl)-mnmet hanone, 1 -[4-(4H, 10H pyrazol o[ 5, 1-c]
[1 , 4] benzodi azepi ne-5-carbonyl ) phenyl]-ethanone,

[4-(1-nmethyl -1H pyrazol - 3-yl ) phenyl ] (4H, | OH pyrazol o[ 5,1 c] [1

, 4] - benzodi azepi n-5- yl) met hanone, .

~~~~~~ 1 22 - é _( - y(l%yF&bil‘I é éﬁYW(ﬂ‘f‘ Piﬁ%}hﬁloldlﬁqué’]ti ﬁﬁblmzodl[aze 1r51-10-

| OH pyrazol of [1°74]- be I azepl n-5- hanone
11H pyrrol of 2}’1 1In axfope, 4] benzod| azepi ne- 10 car bonyl ) - 3-chl or ophenyl ] -
et hanone, or [2- chI or o- (3 rret hyl - 4- et hynyl - phenyl ) (5H, 11H pyrrol o[ 2,

1-c] [1,4]- p| n-1 har maceut. cal
conbosi 11 on uCEiameRs By el - ey EREE U pomelnteitosllh AU EHRRRR AR i ch
vasopressin agl)rmsmamie; vity is desired, the pharnaceutical conposition :
conprising an effective anount of a corrpound as claimed in any one of

[4-(3,5-dimethyl-pyrazol-1-yl)-phenyl]-(5H,11H-pyrrolo[2,1-c][ 1,4]-benzodiazepin-
10-y1)-methanone,

(5H,11H-pyrrolo{2,1-c][1,4]benzodiazepin- 10-yl)-[4-(3-trifluoromethyl-pyrazol-1-yl)-
phenyl]-methanone,

[4-(imidazol-1-yl)-phenyl]-(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepin-10-yl)-
methanone, '

{4-(4-methyl-imidazol-1-yl)-phenyl]}-(5H,1 1H-pyrrolof2,1-c]{1,4]-benzodiazepin-10-
yl)-methanone,

[2-chloro-4-(1-methyl-1H-pyrazol-3-yl)-phenyl]-(5H,11H-pyrrolo[2,1-c}-
[1,4]benzodiazepine-10-yl)-methanone,

[2-chloro-4-(2-methyl-1H-pyrazol-3-yl)-pheny]-(SH,11H-pyrrolof2,1-c]
[1,4]benzodiazepine-10-yl)-methanone,

3-chloro-4-(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepine-10-carbonyl)-benzonitrile,
3-chloro-4-(5H,11H-Pyrrolo[2,1-c][1,4]benzodiazepine-10-carbonyl)-benzoic acid,
3-chloro-4-(5H,11H-pyrrolo[2,1-c][1,4]benzodiazepine-10-carbonyl)-benzamide,

[2-chloro-4-(5-methyl-2H-[1,2,4]triazol-3-yl)phenyl]-(5H,1 1H-pyrrolo[2,1-
c](1,4]benzodiazepine-10-carbonyl)-methanone,
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Claims 1 to 12, or a pharmaceutically acceptable salt, ester or prodrug
formthereof, and a suitable pharnaceutical carrier. 14. A

phar maceut pwasbosgea¢posi tion as clainmed in Caim13 wherein t heCRIUS8815499r
condition in-a mammal in which vasopressin agonist activity is desired is._.-
di abet es insipidus, nocturnal enuresis, nocturia, urimary-inconti-rence,—

bl eedi ng and coagul ati on disorders, or the inability t
urination. 15. Use of a conpound- g0 <l ai med |ﬂmm"m rmtﬂz‘
to 12 or a pharmaceutically acceptable salt, ester or prodtu

I n the manufacture of a nedi canent for treat| ng di sease or condltlon I n a
mammal i n which vasopressin agonist activity is desired. Use

of a conpound [aechbdram@f&ﬁ-llrﬁ 4itejazob3-yd)-pbengillvéSH, lﬂH-pﬁTQio['-’al-p}{éﬂﬂ‘aceut ically
accept abl e salﬁ &ﬁ%&é 0 gpggétﬂ%l&gr thereof in the preparation of a
PREERIY hehY 0 |

medi cament for abet es insipi dus, nocturnal enuresis,
nocturia, urinary incontinence, bleeding and coagul ati on di sorders, or the

inability to t@naL4- blrdéﬁiy?-m—li[l' f'a]thﬁibl-}yl)-phenyl]-@l-{ 11HApﬁ%qu,rld as
clainmed in any one of c|alns use as a nedi cament
REPL ACENVENT 5H§[:_h4]benzod1azepm-10-carbonyl)-methanone, - 123 - 18. A

process for the preparatlon of a corrpound of fornmula |I which conprises:

a) reacting lf‘ [&%r’ry met IQJH [P&rﬂf gl &-yi)—i—ch]oro—phenyl] (5H,11H-pyrrolo[2,1-
c][1,4]benzodiazepin-10-carbonyl)-methanone,

[2-chloro-4-(1H-tetrazol-5-yl)-phenyl]-(5H, 1 1H-pyrrolo{2,1-c][1,4] benzodiazepin-
10-yl)- methanone,

[2-chloro-4-(3-methyl-pyrazol-1-yl)-phenyl]-(3-dimethylaminomethyl-5H,11H-
pyrrolo[2,1-c]{1,4]benzodiazepin-10-yl)-methanone,

(3-bromo-5H,11H pyrrolo[2,1c][1,4]benzodiazepin-10-yl)[2-chioro-4-(3-methyl-
pyrazol-1-yl)-phenyl]-methanone,

[2-bromo-4-(3-methyl-pyrazol-1-yl)-phenyl]-(5H,11H)-pyrrolo[2,1-c]
[1,4]benzodiazepin-10-yl)-methanone,

(2,4-difluoro-phenyl)-(5H,11H-pyrrolof2,1-c][1,4]benzodiazepin-10-yl)-methanone,

[2-fluoro-4-(3-methyl-pyrazol-1-yl)-phenyl]-(5H,11H-pyrrolo[2,1-c][1,4]}-
benzodiazepin-10-yl)-methanone,

[4-(3-methylpyrazol-1-yl)-2-trifluoromethylphenyl}-(5H,11H-pyrazolo[5,1-c]}-
[1,4]benzodiazepin-10-yl)-methanone,

(2-chloro-6-pyrazol-1-yl-pyridin-3-y1)-(5H,11H-pyrrolo[2,1-c]{1,4] benzodiazepin-
* 10-yl)-methanone,

{2-chloro-6-(3-methylpyrazol-1-yl)-pyridin-3-y1]-(5H,1 1H-pyrrolo[2,1-c]
[1,4]benzodiazepin-10-yl)-methanone,
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wherein A, B, Db E, G X Yan defined daiml1l, wth

hydr oxyl am ne or an appropr hydra2| ne of fornula R4- NHNH2
wher ei n R4 wa owesadef i ned Cl ,ﬂrm@m de the desired c@@rAIs/18695 .
formula | wherein Rerr] |s a he |ety sel ected fromgroups f,_ g
and j defined Caim1; reacting a corrpound of formula 1 [err]

wherein D, E, G and X are each as defined in Cdaiml, wth a conpound of
formul a -121- R10 wherein

A, B and Y are each as defined in Claim1, J is an acylating group and
Rlerr] is an alkyl group,

[2-chloro-6-(4-methylpyrazol-1-yl)-pyridin-3-y1}(5H,11H- pyrrolo[2,1-c]
[1,4]benzodiazepin-10-yl)-methanone,

[2-chloro-4-(3-methyl-1,2,4-triazol-1-yl)-phenyl](SH,11H- pyrrolo[?. 1-c}-
[1,4]benzodiazepin-10-yl)-methanone,

[4-(3-methyl-1,2,4-triazo)-1yl)-2-trifluoromethyl-phenyl}(5H,11H-pyrrolo{2,1-
c][1,4]benzodiazepin-10-yl)-methanone,

[2-methoxy-4- (3—methyl—pyrazol-l—yl)-phenyl] (5H,11H-pyrrolo[2,1-c][1,4]-
benzodiazepin-10-yl) methanone,

(3-dimethylaminomethyl-5H,11H-pyrrolo[2,1-c][1 ,4]benzodiazepiﬁ-10—yl) [2-
methoxy-4-(3-methyl-pyrazol-1-yl)-phenyl}-methanone,

[2-hydroxy-4-(3-methyl-pyrazol-1-yl](5H,11H-pyrrolo[2,1-c]{ 1,4]-benzodiazepin-10-
yl)-methanone,

[2-chloro-4-(1-methyl-1H-pyrazol-4-yl)phenyl) (5H,11H-pyrrolo{2,1-c][1,4]-
benzodiazepin-10-yl)-methanone,

[2-chloro-4-(3-methyl-pyrazol-1-yl)-phenyl]-(4H,10H-pyrazolo[5,1-c][1,4]-
benzodiazepin-5-yl)-methanone,

2-chloro-4-(3-methyl-pyrazol-1-yl)-phenyl}-(5,10-dihydro-4H-tetrazolo[5,1-
c}{1,4]benzodiazepin-5-yl)-methanone,

1-[4-(4H,10H-pyrazolo[S5,1-c][1,4]benzodiazepine-S-carbonyl) phenyl}-ethanone,

[4-(1-methyl-1H-pyrazol-3-yl)phenyll(4H,10H-pyrazolo[5,1c][1,4]-benzodiazepin-5-
yl) methanone,

[4-(2-methyl-1H-pyrazol-3-yl)phenyl}(4H,10H-pyrazolo[5,1c][ 1 ,4]-benzodiazepin-5-
yl) methanone,
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to provide a conpound of fornmula | wherein R err] is a an al kanoyl group;
C) reacting a conpound of formula N
[err] woMss®in A, B, DL E, G X and Y are each as defi REB/USPYIS4PS
with a conpoundof formula HJerr]C R err], wherein Rerr] is as defined_. .-

Claiml1, nd of forrrulal wherein Rerr] is [err]
and R[err] |§“m(m EIIﬂHﬂﬂl d) converting a conpound of formula
[e _

-122- -125 - - wherein A B, D,
E, Q X and Y are each as defl ned Claim1l to the correspondi ng conpound of
formula | wherein Rerr] is an al kanoyl group; e) reacting a conpound
of fornmula 1
1-[4-(5H,11H-pyrrolo[2,1-c]{1 4]benzod1azepme—l0—carbonyl)—3-ch]orophenyl]-
ethanone,

or [2-chloro-4-(3-methyl-4-ethynyl-phenyl) (SH,11H-pyrrolof2,1-c][1,4)-
benzodiazepin-10-yl)-methanone.

13. A pharmaceutical composition useful for treating a disease or condition in a
mammal in which vasopressin agonist activity is desired, the pharmaceutical
composition coniprising an effective amount of a compound as claimed in any one of
Claims 1 to 12, or a pharmaceutically acceptable salt, ester or prodrug form thereof,

‘and a suitable pharmaceutical carrier.

14. A pharmaceutical composition as claimed in Claim 13 wherein the disease
or condition in a mammal in which vasopressin agonist activity is desired is diabetes
insipidus, nocturnal enuresis, nocturia, urinary incontinence, bleeding and coagulation
disorders, or the inability to temporarily delay urination. o

15. A method for treating disease or condition in a mammal in which
vasopressin agonist activity is desired, the method comprising administering to a
mammal in need thereof an effective amount of a compound as claimed in any one of
Claims 1to 12, 0ra pharrﬂaceutically acceptable salt, ester or prodrug form thereof,
and a suitable pharmaceutical carrier.

16. A method as claimed in Claim 15 wherein the disease or condition in a
mammal in which vasopressin agonist activity is desired is diabetes insipidus, nocturnal
enuresis, nocturia, urinary incontinence, bleeding and coagulation disorders, or the
inability to temporérily delay urination.

17.  Use of a compound as claimed in any one of claims 1to 12 as a
medicament.

18. Useofa compound as claimed in any one of claims 1 to 12 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.
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[err] wherein U—E/ﬁmmflnedln Claiml1, with an
acyl ating agent of for l Ml“l‘l/ wherein A and B are carbon, J is
an acyl ati W@ 9996409y, Wa mm“u l““ ‘ \ clic noiety sel ect eBCEASESAS98p ¢
defined in Jaim1 and R*rr] is ydrogen to provide the desired

conpound of formula I wherein A and B are carbon, Rlerr] is a heterocycl I“C
moi ety selected fromgroup g defined in Caiml and Rlerr] is hydrogen;

f) reacting a conpound of fornula 1 - ‘{?é“r'r]- wherein D, E, G and
X are as defined in Caimi1l,

LACEMENT SHEET -126 -

19. A process for the preparation of a compound of formula I which

comprises:
a) reacting a compound of formula 5
P D\"
~ N F
Xt J‘—‘ G
P
N
o)
v—2 B
N
S N(alkyD2
(5 R?

wherein A, B, D,E, G, X, Y and R2 are each as defined Claim 1,

with hydroxylamine or an appropriate substituted hydrazine of formula R4-NHNH
wherein R% is as defined Claim 1,

to provide the desired compound of formula I wherein R1 is a heterocyclic moiety
selected from groups f, g and j defined Claim 1;

b) reacting a compound of formula 1

wherein D, E, G and X are each as defined in Claim 1,

with a compound of formula This Sheet Has Been Rep

A IIII
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wi th an acylating agent of fornula 9 —ferr] wherein A and B are as
defined in Cdaiml, Jis an acylating aheterocyclic

noi ety selggl &féﬂsid&om group f defined 'mmﬂﬂmnm Iil r] iBCTIysosmsess to
provide the desired conpound of fornula* whereim er*r is a heterocyclic-
noi ety selected fromgroup f defined in Daim1 and Rlerr] is hydrogen; gy
reacting a conpound of formula [er] wherein A, B, DL E, G X
and Y are each as defined Claiml, wth.tibg-appropriate conpound of
formula Rlerr]H wherein Rerr] is a heterocyclic noiety selected from
groups a, b, ¢, d, 1, n and o defined Caim]1, to provide the desired
conpound of fornmula | wherein Rlerr] is the a heterocyclic noiety sel ected
fromgroups a, b, c, d, 1, n and o def i.n\eMai m1l, h) reacting a conpound

f f S i -
0 ormula 1 '\\A o -127
R'!O

wherein A, B and Y are each as defined in Claim 1, J is an acylating group and R10 s
an alkyl group,

to provide a compound of formula I wherein R1 is a an alkanoyl group;

c) - reacting acompound of formula

Y__\\- J\ Hal

wherein A, B, D, E, G, X and Y are each as defined Claim 1
with a compound of formula HC=C—R® , wherein R’ is as defined Claim 1,

to provide a compound of formula I wherein R1 is —C=C-R® and R’ is as defined
Claim 1;

d) converting a compound of formula

OJ\'/\
Z B " This Sheet Has Been Replaced:




[err] wherein D, E, G and X are as—defimed in Claiml1, with an
acyl ating agent of formula 9 [err] wher e and B are as defined
Claim1, Jwesé4yl| ating noi et y a M\mm‘“)mm\ﬂﬁ“t er ocycl iRCHBYIB1§495
sel ected fromgroups a, b, c, Claim1, t.o provideg -
t he desired conmpound of forrrula I whé‘rer n err] s a heterocyclic noi ety

*

selected fromgroups a, b, ¢, d, 1, n and o defined Caiml1; 1)
converting a conpound of fornmula 45 [err] -125-
REPLACEMVENT SHEET - 128 -

wherein A, B, Db E, G X Y and R err] are each as defined Caim1l, to the
correspondi ng conpound_of formula |_wherein err IS a heterocyclic noiety

sel ect ed from Whefgis Ae B, D, £ &, K ard ¥ aseieachas i_)'gne Claim 1 tedhe eorrrspandiBgmpound

of fornmula 1 compound of formula I wherein R is an alkanoyl group;

e) reacting a compound of formula 1
D,
N R
soWs
&

N

H

(1

wherein D, E, G and X are as defined in Claim 1,

with an acylating agent of formula 9

wherein A and B are carbon, J is an acylating moiety, R1 is a heterocyclic moiety
selected from group g defined in Claim 1 and R2 is hydrogen;

to provide the desired compound of formula I wherein A and B are carbon, Rlisa
heterocyclic moiety selected from group g defined in Claim 1 and R2 is hydrogen;

) reacting a compound of formula 1

—

—
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[err] wherein DWeflnedln Claiml1, with a

conpound of fornula 43 [err]

wherein A w ¢xs6406 are as um‘“mmh“g 1 and J is an acyPeUius§s/syent

to provide the desired co wherein R err] is CN or s

CONH err]; or k) convert rngt a‘corrpound of formula | whichis a free acid
to the correspondi ng pharmaceutically acceptable salt; or 1) hydr ati ng
a conpound of forrmula |, wherein R err] isl26e group [err] and Rlerr] is as

defined in claiml, to the correspondl ng conpound of fornmula | wherein
Rlerr] is an al kanoyl group;

-129 - m al kyl ating or acylating a conpound of fornula I wherein
t he group R[ erwith amacylatingagentafiformutaPety as defined in Caim1 which

i ncludes the group Rlerr] or R err] which is hydrogen, to provide the
correspondi ng conpound of fornula I V\,herJe\(\ the group R err]

,L

&)

wherein A and B are as defined in Claim 1, J is an acylating moiety, Rlisa
heterocyclic moiety selected from group f defined in Claim 1 and R2 is hydrogen;

to provide the desired compound of formula I wherein R1 is a heterocyclic moiety
selected from group f defined in Claim 1 and R2 is hydrogen;

g) reacting a compound of formula

wherein A, B, D, E, G, X and Y are each as defined Claim 1,

with the appropriate compound of formula R1H, wherein R1 is a heterocyclic moiety
selected from groups a, b, ¢, d, 1, n and o defined Claim 1,

to provide the desired compound of formula I wherein R1 is the a heterocyclic moiety
selected from groups a, b, ¢, d, 1, n and o defined Claim 1,

h) reacting a compound of formula 1 - ———
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or R4 is other than hydrogen; n) deal kyl ati ng a conpound of for rrullié-'l
wherein Y is an al koxy group to give the correspondi ng conpound of fornula

| wher ei WO'99/86409 hydr oxyl group; 0) reacti ng a conpoun®P@HUS$WINF95a |
wherein R.érr] is CN with sodiumazide to give the correspondi.ng conpound.
of formula | wherein-Rferr] is heterocyclic noiety mdefined daiml; P)

converting a_co ormula | wherein Rerr] i's a heterocyclic noiety
sel ect ed mm | % E e, f, g, h, +12T; k, 1, m n and o defined in
Claim1, 'if iw hydrogen under Manni ch condensation conditions

using an amne of formula Rlerr]Rlerr]NH err], to give the correspondi ng
conpound of fornmula | wherein Dis CWand Wis the group

CHerr]NR[err]Rerr] or Q) hal ogenatin
Rlerr] is a heterocyclic noiety sele

a,@egpound of formula |I wherein
T0 oups a, ¢, e, f, g,h, i,

j,k, 1, m n and o as defined in CI’%u"m"')’L D ifs where Wis hydrogen to

gi ve the correspondi ng conpound of for
hal ogen. or

| aNt” wherein Dis CWand Wis
r) reacting a compound of fdtrmula | wherein Rlerr] is CN with

basi ¢ hydrogen peroxide to give a conpoung,of fornula | wherein Rerr] is

CONH err].

_ )
wherein D, E, G and X are as defined in Claim 1,

with an acylating agent of formula 9

wherein A and B are as defined Claim 1, J is an acylating moiety and R1 is a
heterocyclic moiety selected from groups a, b, ¢, 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, c, d, 1, n and o defined Claim 1;

1) converting a compound of formula 45

Y |
\\A/Kro

Ne N@lkyz
45) R2
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wherein A, B, D, E, G, X, Y and R2 are each as defined Claim 1, to the corresponding
compound of formula I wherein R1 is a heterocyclic moiety selected from groups e, i
and k defined Claim 1,

k)] reacting a compound of formula 1

wherein D, E, G and X are as defined in Claim 1,

with a compound of formula 43

Yi”i

A”TCN
43)

wherein A, B and Y are as defined in Claim 1 and J is an acylating agent,

to provide the desired compound of formula I wherein R1 is CN or CONH2;

k) converting a compound of formula I which is a free acid to the corresponding
pharmaceutically acceptable salt;

or 1) converting one compound of formula I to another.
20. A process as claimed in Claim 19 wherein step 1 comprises:

) converting a compound of formula I, wherein R1 is the group -C=CR? and R
is as defined in claim 1, to the corresponding compound wherein R1 is an alkanoyl

group;
-
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i) alkylating or acylating a compound of formula I wherein the group Rlisa

heterocyclic moiety as defined in Claim 1 which includes the group R2 or R4 which is
hydrogen, to provide the corresponding compound of formula I wherein the group R2

or R4 is other than hydrogen;

iif) converting a compound of formula I wherein Y is an alkoxy group to the

corresponding compound of formula I wherein Y is a hydroxyl group;

iv) converting a compound of formula I wherein R! is CN to the corresponding

compound of formula I wherein R1 is heterocyclic moiety m defined Claim 1;

v) converting a compound of formula I R1 is a heterocyclic moiety selected from
groups a, ¢, ¢, f, g, h, i, j, k, 1, m, n and o defined Claim 1, D is CW and W is
hydrogen, to the corresponding compound of formula I wherein D is CW and W is
halogen or the group CH,NR°R”

orvi) converting a compound of formula 1 wherein R1 is CN a compound of formula

I wherein R1 is CONH2.
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