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Title: VASO N

1. Fjeld of the Invention

This invention relates to new tricyclic non-
peptide vasopressin antagonists which are useful in
treating conditions where decreased vasopressin levels
are desired, such as in congestive heart failure, in
disease conditions with excess renal water reabsorption
and conditions with increased vascular resistance and
coronary vasoconstrictiocn.

2. (o] o e Ve

Vasopressin is released from the posterior
pituitary either in response to increased plasma
osmolarity detected by brain osmoreceptors or decreased
blood volume and blood pressure sensed by low-pressure
volume receptors and arterial baroreceptors. The hor-
mone exerts its actions through two well defined re-
ceptor subtypes: vascular Vi and renal epithelial V2
receptors. Vasopressin-induced antidiuresis, mediated
by renal epithelial V, receptors, helps to maintain
normal plasma osmolarity, blood volume and blood pre-
ssure. '

Vasopressin is involved in some cases of
congestive heart failure where peripheral resistance is
increased. v1 antagonists may decrease systemic
vascular resistance, increase cardiac output and pre-
vent vasopressin induced coronary vasoconstriction.
Thus, in conditions with vasopressin induced increases
in total peripheral resistance and altered local blood
flow, Vl-antagonists may be therapeutic agents.
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The blockade of V, receptors may be useful in
treating diseases characterized by excess renal re-
absorption of free water. Antidiuresis is regulated by
the hypothalamic release of vasopressin ( antidiuretic
hormone) which binds to specific receptors on renal
collecting tubule cells. This binding stimulates
adenylyl cyclase and promotes the cAMP-mediated incor-
poration of water pores into the luminal surface of
these cells. v, antagonists may correct the fluid re-
tention in congestive heart failure, liver cirrhosis,
nephrotic syndrome, central nervous injuries, lung dis-
ease and hyponatremia.

Elevated vasopressin levels occur in conges-
tive heart failure which is more common in older
patients with chronic heart failure. In patients with
hyponatremic congestive heart failure and elevated
vasopressin levels, a Vé antagonist may be beneficial
in promoting free water excretion by antagonizing the
action of antiduretic hormone. On the basis of the
biochemical and pharmacological effects of the hormones
antagonists of vasopressin are expected to be thera-
peutically useful in the treatment and/or prevention of
hypertension, cardiac insufficiency, coronary vaso-
spasm, cardiac ischemia, renal vasospasm, liver
cirrhosis, congestive heart failure, nephrotic syn-
drome, brain edema, cerebral ischemia, cerebral
hemorrhagé-stroke, thrombosis-bleeding, abnormal states
of water retention.

The following prior art references describe
peptide vasopressin antagonists; M. Manning et al., J,
Med. Chem., 35, 382(1992); M. Manning et al., J. Med.
Chem., 35, 3895(1992); H. Gavras and B. Lammek, U.S.
Patent 5,070,187 (1991); M. Manning and W.H. 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
Pexrspective, 4(4), 217, (May)(1991). P.D. Williams et
al., have reported on potent hexapeptide oxytocin
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antagonists [J. Med. Chem., 35, 3905(1992)] which also
exhibit weak vasopressin antagonist activity in binding
to V1 and V2 receptors. Peptide vasopressin antago-
nists suffer from a lack or oral activity and many of
these peptides are not selective antagonists since they
also exhibit partial agonist activity.

Non~-peptide vasopressin antagonists have re-
cently been disclosed, Y. Yamamura et al., Science,
252, 579(1991); Y. Yamamura et al., Br. J, Pharmaceol.,
105, 787(1992), Ogawa et al., (Otsuka Pharm Co., LTD.)

EP 0514667-A1; JP 04154765-A; EPO 382185-A2; and

W09105549. Carbostyril derivatives and pharmaceuti-

cal compositions containing the same are disclosed by
Ogawa et al., (Otsuka Pharm. Co.) in EP 470514A.
Non-peptide oxytocin and vasopressin antagonist have
been disclosed by Merck and Co.; M.G. Bock and P.D.
Williams, EP 0533242A; M.G. Bock et al., EP 0533244A;
J.M. Erb, D.F. Verber, P.D. Willianms, EPO§33240A. K.
Gilbert et al., EP 0533243A.

Premature birth can cause infant health
problems and mortality and a key mediator in the
mechanism of labor is the peptide hormone oxytocin. On
the basis of the pharmacological action of oxytocin,
antagonists of this hormone are useful in the preven-
tion of preterm labor, B.E. Evans et al., J. Med.
Chem., 35, 3919(1992), J. Med. Chem., 36, 3993(1993)
and references therein. The compounds of this inven-
tion are antagonists of the peptide hormone oxytocin
and are useful in the control of premature birth.

The present invention relates to novel tri-
cyclic derivatives which exhibit antagonist activity at
V1 and/or V, receptors and exhibit jin vivo vasopressin
antagonist activity. The compounds also exhibit anta-
gonists activity of oxytocin receptors.




N
This invention relates to new compounds
selected from those of the general formula I:

O

wherein Y is a moiety selected from; -(CH,) - wherein n
is an integer from 0 to 2,

!
—CHloweralkyi{C,~Cy) and -t 3
A-B is a moiety selected from

-(cuz)m?- and -f-(CHz)m-

RS R3

wherein m is an integer from 1 to 2 provided that when
Y is -(cnz)n- and n is 2, m may also be zero and when n
is zero, m may also be three, provided also that when Y
is -(CHz)n- and n is 2, m may not be two;

and the moiety:
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represents: (1) fused phenyl or fused substituted
phenyl optionally substituted by one or two substitu-
ents selected from (cl-ca)lower alkyl, halogen, amino,
(c1~c3)lower alkoxy or (cl-cs)lower alkylamino; (2) a
S5-membered aromatic (unsaturated) heterocyclic ring
having one hetercatom selected from O, N or 5; (3) a
6-membered aromatic (unsaturated) heterocyclic ring
having one nitrogen atom; (4) a 5 or 6-membered aro-
matic (unsaturated) heterocyclic ring having two nit-
rogen atoms; (5) a 5-membered aromatic (unsaturated)
heterocyclic ring having one nitrogen atom together
with either one oxygen or one sulfur atom; wherein the
5 or é-membered heterocyclic rings are optionally sub-
stituted by (cl-ca)lower alkyl, halogen or ( cl-c3)-
lower alkoxy:

the moiety:

D
\\\\N,/’ N
/
F

E

—

' is a five membered aromatic(unsaturated) fused nitrogen

containing heterocyclic ring wherein D, E and F are
selected from carbon or nitrogen and wherein the carbon
atoms may be optionally substituted by a substituent
selected from halogen, (cl-c3)lower alkyl, hydroxy,

-coCl,, -COCF,,

v maba B



PN

0

]! : P

-C-0~tower alkyl(C,-Cy), -(cﬂ,).ll\n .
L]

-(cu,)‘-ﬂc::7 » =(CHy) (N » =(CHy) =N o,

-(cn,).-o-lovsr alkyl(C,~Cy), -(cn,)‘ou.
0 f_\_._ —
—lé-lotor clkyl(C,-C,) . -C“’-N\?N . -CH:-I‘\/>
N

CHy-N /\ll CR l{“\—yl (CHy) - N NR
TEHETRN " * TVheT A A L Pabel IR

-(cHy) - u/—\n@
AN

-CHO, amino, (cl-c3)lower alkoxy, (cl-c3)lower alkyl-
amino, CONH-lower alkyl (cl-ca) , and -CON[lower

alkyl (.cl'ca) 1,7 q is one or two: Rb is independently
selected from hydrogen, -CH3 or -CZHS;

rR® is a moiety of the formula:

0
| |
—C—Ar

vwherein Ar is a moiety selected from the group consis;l:—
ing of

30

35
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whereln X is selected from O, S, NH, NCH and NCOCH
rR? is selected from hydrogen, lower alkyl(c cs), -co-
lower alk.yl(c1 c3),

502-
R2

-sozlower alkyl(cl-ca): Rl and R? are selected from

hydrogen, (C,~C;)lower alkyl, (C;-C,)lower alkoxy and
halogen; R5 is selected from hydrogen, (cl-ca)lower
alkyl, (cl-c3)1ower alkoxy and halogen;

R® is selected from (a) moieties of the formulae:
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-NCOAr’, =CONAr’®, =NCOCNgAr', =NCONAT®,

L
=CHyCOAr*, =HCO0-{CH,) ~oyslsalkyl;
?c e,
-l-SO, . -!-80’ c"'

-I:ﬁ{ @] H {@]

-In-c-o-lovcr slkyi{Cy=Cy) slralght or branshed,

H
=KH=C=lower elkyl(Cy=Cq) ntralght or branahed,
~NHS0 =lewer eikyi{C,~C,) oirvalght or branchaed,

)
i

=Ni=C=0-iovar slkanyli(C;~Cy) stralghi eor branshed,

]
I
~NH-C=lawer alkanyi(C,;~C,) airalght or bramshed,

=KHS0 -lever sikonyi{C,=Cy) stralght or branshed,

wherein cycloalkyl is defined as C,-Cg cycloalkyl,
cyclohexenyl or cyclopentenyl; Ra is indepepdently
selected from hydrogen, -CH3, CZHS,

-(cuz')q-n<::: . -(cuz)q-N; 7.

=(CHy) =N o =(CHy) - o,

-(CH ) —o-lower alkyl(cl-ca) and CHZCHZOH, g is one or
two, and Rl' R2 and Rb are as hereinbefore deflned,
(b) a moiety of the formula:
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N—N
wherein Rz is as hereinbefore defined;
(c) a moiety of the formula:

Rb
l

-N-COJ

wherein J is R, lower alkyl(cl-ca) branched or
unbranched, lower alkenyl(cl-cs) branched or unbranch-
ed, O-lower alkyl(cl-cs) branched or unbranched,
~-0O-lower alkenyl(cl-cs) branched or unbranched,
tetrahydrofuran, tetrahydrothiophene, or —-CH,-K wherein
K is (cl-ca) lower alkoxy, halogen, tetrahydrofuran,
tetrahydrothiophene or the heterocyclic ring moiety:

D
N N

\ _/
wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (cl-c3)1ower alkyl, hydroxy,
-CO-lower alkyl(cl-c3), CHO, (cl-c3)1ower alkoxy,
-coz-lower alkyl(cl-ca), and Ra and Rb are as
hereinbefore defined;
(d) a moiety of the formula:
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Te
-N-COCHAr*

l‘
;hlroln R, 1o selecied from helogen, (c,-c,)
lewer alkyl, -0-lower alkyl(C,-Cy), OH,

-0-C~-lower clkyl(c,-c,).~s-lovcr~ulkyl(c,-c,),

-s-(cu,),-u(:' . -uu(cu,).-cou("'

b Ry '

R

-HH({CH,) ~con . =o-(eny) "t
Ry Ry

wherein Ra and Rb are as hereinbefore defined and Ar’
is selected from moieties of the formula:

3
R . "
¥ RS
R0
N\
s v and N
L,
wherein W’ is selected from O, S, NH, N-lower alkyl-

(Cl-ca), NHCO-lower alkyl(cl-cs), and Nsozlower alkyl-
(C,-C,) s
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R7 is selected from hydrogen, lower alkyl(cl-ca),
halogen, o-lower alkyl(c c3) and CF
R® and R are lndependently selected from hydrogen,
lower alkyl(cl- 3), -S=-lower alkyl(c1 3), halogen,
-NH-lower alkyl(cl-cs), —OCF3, -0H, -CN, -S—CF3, -Noz,
-NH,,, O-lower alkyl(cl-c3),

0
|

2'

and CF3 and;
Rlo is selected from hydrogen, halogen and lower alkyl-
(cl-c3), and the pharmaceutically acceptable salts
thereof.
DETAILED DESCRIPTION OF THE JINVENTION
Within the group of the compounds defined by
Formula I, certain subgroups of compounds are broadly
preferred. Broadly preferred are those compounds
vwherein R3 is the moiety:
0
!
«~CAr

and Ar is selected from the moiety

wherein R5, R6 and R? are as hereinbefore defined.

Especially preferred are compounds wherein R>
is the moiety
0
]!
-CAr and

Ar is selected from the moiety
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RS
z®
Y
R§ is
1 fo s fe v
-NCOAr*', -CONATr', -NCOCR,Ar'. -NCONATr',

n‘
=CH,CO0Ar', =NCO~(CH,), ~cycloalkyl;

0
il

~NH=-C-0-lower alkyl(c,-C,) straight or branched,

H
-NH-C-lower alky!(C-Cg) stralght or branched,

-NHSO,~-lower alkyl{C;~Cg) stralght or branched,
0
I
~NH-C-0-lower alkenyl(C;-Cy) stralght or branched,
0
i
~NH-C-lower alkenyl{C;-C,) stralght or branched,

~-NHSO,—-1ower alkeny!(Cy—Cg) stralght or branched,

wherein cycloalkyl is defined as C,-C, cycloalkyl,
cyclchexenyl or cyclopentenyl:;

R, and R, are as hereinbefore defined;

and Ar’ is selected from the moieties:

e

wherein’ R ' R and W/ are as hereinbefore defined.
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Also especially preferred are compounds
wherein Y in Formula I is -(CHz)n- and n is zero or
one; A-B is '

-(CHy)=N-R® or R*-N-(CH,) -

and R4, Rs, Rs, R?, RP, R? and R}o are as hereinbefore

defined; and m is an integer from 1-2.

The most preferred of the compounds of
Formula I are those wherein Y is -(caz)n- and n is one:;
A-B is

-CH,-N-R®  or R¥-N-CH,~
R, is the moiety

-CAr
Ar is the moiety




.c ?c ?l_ .t '0
=NCOAr*, =CONAP', ~NCOCH AP *, =NCONAFP*,
'.

=CH COAr*, —-NCO-(CHy), ~oyclealkyt;

0
=NN-C=-0-lewsr alkyt{C,~C,) straighl er breneched,

0
=NK=-C=lower alkyl(Cy~C,) stralght sr branched,
=NHSO,—lover alkyi(Cy~Cy) siralght er bramshed,

=RH<C~0=lovar alkenyl(C ~Cq) atralght or branched,
9
i

=KH-C-lower alkenyl{C,~C,) straighl er branohed,

=NHSO0,~lower alkeayli{C;=C;) straight er branched,

-(cnz)n-cycloalkyl wherein cycloalkyl is defined as
c3-c6 cycloalkyl, cyclchexenyl or cyclopentenyl; :R.a and
Rb are as hereinbefore defined;

and Ar’ is

wherein RS, R8 and R? are as previously defined.

.The most highly broadly preferred of the com-
pounds of Formula I are those wherein Y is -(CHZ)n- and
n is zero or one; wherein the moiety

is a fused phenyl, substituted phenyl, thiophene,
furan, pyrrole or pyridine ring;
A-B is T
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—(CHy)-N=R® or  R®*-N-(CH,),-

m is one when n is one and m is two when n is zero;
, are as

D, E, F, RY, R?, r%, R°, R/, R®, R®, R1®

previously defined;
R, is the moiety

I

=CAr

wherein Ar is

R,

and R, is selected from the group

?l 1- ‘a .u 'b
=NCOAr*, =CONAr?*, -ICOGI(,A!'. «NCONAr*,

| |
[* .
=~CHaCOAr*, =NCO={CHy) ~syslealkyl;

H .
~NN~-C-0-fsver olkylI(C;=Cy) estrelghl or brenshed,
a
-Ni-C-Toewer alkyl{Cy=Cg) atraight or brenched,
-NHS0 ~lowar -lkyl(c,-c.) stratght ar bhreached,

]
1l
=NH=-C-0~lewar alkenyl(Cy~C,) straighl ar Brenched,

|
~NH-C~lovar alkenyl{C(~C;) straight sr branehed,

-NHSO ~lewer alksnyl(C =Cy) atralght or branched,

where Ar’ is selected from the group

—_—_—
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and W/, Ra' Ry, and cycloalkyl are as previously

described.

More particularly preferred are compounds of

the formulae:

-wherein the moiety:

©

is selected from a phenyl, thiophene, furan, pyrrole or

pyridine ring;
R> is the moiety:

0
Il
-CAr

wherein Ar is the moiety:

Riz
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and Ar’ is

wherein Ra'-Rb' R, R

?c ?. ll '- .l
=NCOAr*, -CONAP'’, -NCOCH.A", =NCONAr®,
..
~GHyCOAr®, -NCO-(CH;), -eycloalkyl;
i
~NH-C-0<iover alkyi{C,~C,) stralght or branshed,
]
=Ni~C=-Jower slkyl(C,=Cq) siralght or branched,
~NHSO,-lower sikyl(C¢=Cs) stralght er branched,

=NH~C-O=]avwer lllclyl(c,-c.) strolght er branched,

!
~NH-C-lewer alkonyi{C;~C,) stralght or brenched,
~NHSO,~1over slkenyi(Cy~Cq) strolght or branched,

selected from the moieties:

5 7

as hereinbefore described;

Rll

is selected from hydrogen, halogen, (cl-c3) lower

alkyl, hydroxy,

R
P
Ry

. Rs, Rg, cycloalkyl and W/ are
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|
-C-lower alkyl(C,-Cyg),

-CHO, and (cl-c3)lower alkoxy; and Rlz is selected from

hydrogen, (cl-c3)lower alkyl, halogen and (cl-cs)lower
alkoxy. _

Also particularly preferred are compounds of
the formulae:

——L —\ !t
p'2 M / l" N /
z(:) and z<:)

PECRE s

(cul).
3

wherein m is one or two;
the moiety:

is selected from a phenyl, thiophene, furan, pyrrole or
pyridine ring:;
R3 is the moiety:

0
1]
-~CAr

wherein Ar is the moiety:
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fl " " . .. ..

=NCOAr®, ~CONAr', -NCOCHj Ar*, ~NCONAF’",
.,

-CH COAr*, ~-NCO-(CH,) ~eysioalky!s

0
11
“NH~C-0~lswer alkyl{C =C,) stralght er bronehed,

n
~NH~C-lower alkyi{C,=C,) strolght er bronched,
~NHSOy~lowsr alkyl(C,~C,) stralght or branched,

[ ]
i
=NH-C-0-lowar alkenylI([C;=C;) stralght er bramched,
0
H
~NH=C=lovar ajkenyl{C,~Cy) siraight or branched,
~NHSO —tover alkenyl({L,~Cq) atrolghi or brenshed,

{CH

2)n cycloalkyl; Ar’ is selected from the moieties:

RS w

wherein R,; Ry, R?, Rﬁ, Rs, R?, cycloalkyl and W’/ are
as hereinbefore defined;
R'! is selected from hydrogen, halogen, (cl-c3) lower
alkyl, hydroxy,

0

I

~C-lower alkyl(C,~Cyx),
-CHO, and (cl-c3)lower alkoxy: and
Rlz is selected from hydrogen, (cl-c3)lcwer alkyl,
halogen and (cl-ca)lower alkoxy.

More particularly preferred are compounds of

the formulae: T




gt : g1
pt2 : R12
and
N
N
R13 p!3 |
! b
R> is the moiety:
0
1l
-CAr
wherein Ar is the moiety:
23
'
g7
R® is
ul ‘c 'c 'l R.

i i i i
=NCOAr®, =CONAFr:*, -ICOCH’A". =NCONAFr"',
~CH3COAr*, -NCO-{CH,), ~eyeloalkyl;

0
13
~NH-C-O-fower alkyi{C,~Cq) straight or beranched,

0
n
=NHi-C~lover aikyl(C,~-C,) stralght eor branched,
~NHSO,~lower alikyi(C ~Cy) siralght or branched,
0
i .
=NH-C-0-lower alkenyl(Cy-Cy) stralght or brenched,
0
H
~NH-C-lower slkenyi{C,~C,) stralght or branched,

~NHSO,~lowsr alkenyl{Cy=C.) stralght or branched,

-

3
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wherein cycloalkyl is defined as C4=Cq cycloalkyl,
cyclohexenyl or cyclopentenyl: Rb is hydrogen:

R, is independently selected from hydrogen, -CH,, -C,H,
or -(CHZ)qN(CHS)z; Ar’ is selected from the moieties:

RS RE
5
R

R!

RS W

wherein q, Ra, Ry, Rs, R?, Rg, Rg, R;l

hereinbefore described:;
R12 and R13 are independently selected from hydrogen,
(cl-c3) lower alkyl, halogen, amino, (cl-c3) lower
alkoxy or (cl-ca) lower alkylamino.

Also particularly preferred are compounds of
the formulae:

and W’ are as

. p— Rli R!I
12

12 -_
N 7 A N/~
tew,y. oM @f N
-~ 2/m (c“:i: L
RIS

3

RS

wherein m is one or two;
R} is the moiety:

]
1]
=CAr

wherein Ar is the moiety:
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RG is

~NCOAr', -CONAr*, =-NCOCH Ar*,

|
coN

b
A

~CH,CO0Ar*, ~-NCO-(CH,),~cycloalkyl;

r*,

~NH-C-0~lower alkyl(C,~Cy) stralght or branched,

~NH~C-lower alkyl(C,-Cy) siraight or branched,

0
It

~NHSO,-lowsr alkyi(C,~C,) stralght or branched,

0
I

-NH-C-0O-lower alkenyl(C,~C,) stralght or branched,

-NH-C~-lower alkenyl(C,-Cy) stralight or branched,

~NHSO,~1ower alkenyi(Cy=Cg) stratght or branched,

wherein cjcloalkyl is defined as c3-c6 cycloalkyl,

cyclohexenyl or cyclopentenyl; Ry, is hydrogen;

R, is independently selected from hydrogen, -CH
or -(CHZ)qN(CH3)2; and Ar’ is selected from the

moieties:

RB

RS

R9

Rs

R9

3l

—CZH

5
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-2
wherein q, Rs, R?, Rs, R?, R
hereinbefore defined;
Rlz and Rl3 are independently selected from hydrogen,
(cl'cs) lower alkyl, halogen, amino, (cl-cs)lower
alkoxy or (cl-c3)lower alkylamino.

Compounds of this invention may be prepared
as shown in Scheme I by reaction of tricyclic deriva-
tives of Formula 3a and 3b with a substituted or un-
substituted 4-nitrobenzoyl chloride 4 to give the
intermediates S5a and 5b. Reduction of the nitro group
in intermediates 53 and 5b gives'the 4-aminobenzoyl
derivatives 6a and ¢b. The reduction of the nitro
group in intermediates 53 and 5b may be carried out
under catalytic reduction conditions (hydrogen-Pd/C;
Pd/C~ hydrazine—-ethanol) or under chemical reduction
conditions (Snclz-ethanol: Zn-acetic acid: TiCIa) and
related reduction conditions known in the art for con-
verting a nitro group to an amino group. The condi~-
tions for conversion of the nitro group to the amino
group are chosen on the basis of compatability with the
preservation of other functional groups in the mole-
cule.

11 and W/ are as

Reaction of compounds of Formﬁla 6a and 6b
with aroyl chloride or related activated aryl car-
boxylic acids in solvents such as chloroform, dichloro-
methane, dioxane, tetrahydrofuran, toluene and the like
in the presence of a tertiary base such as triethyl-
amine and diisopropylethylamine or pyridine and the
like, affords the compounds 8a and 8b which are vaso-
pressin antagonists.
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Scheme 1
'~y /n\\E "y /D"‘\z
2O ):r' 1O }:;’
(eny ) —n N—(Cx,),

|

" )

3a 3b
cl 0
RS R7
uoi
4
v
Y. D
'O SN
N ¢ /

(eHy) —n haaba

]
0
RS R7 RS R7
Ko, NO,
Sa 5b
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Scheme 1 (Cont’d)
Y D
< /D\ \N/ D
v 10 /
10 =/ =7
(eNy) N—e{Cig),
: 0
0
5 7
o5 a7 R R
NH
2
NH,
Sa 6b
- Ar*CoCl —
Ar'CH,COCI
; eycloalkyt{CH,) coCI
_ Ar'¥cocl
Ry
t\“r,qb

E
/; teu,)

%t 3

Ba gb

R® - NHCOAr'; -NHCOCH,Ar';
~NHCO(CH,) eycloalkyl; -NHCO?-Ar'
Ry
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Reaction of tricyclic derivatives of Formula
6a and 6b with either a carbamoyl derivative 9 or a
isocyanate derivative 10 gives compounds (Scheme 2) of
Formula lla and l1lb which are vasopressin antagonists
of Formula I wherein R® is

-NHCO?Ar'
Ry
Scheme 2
6a 0 6b
1l
9 CI-C-?Ar’
or Ry
O=C=NATP*
v \
Y D Y D
\\W/'§T \\N./'Q\E
(cuy) —u —{Chz),,
0
0
5 7
Rs R7 R R
NHCONATCr®
NHCONAT ' nEULAT
: Il!' Ry
1ta b 1%b

......
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Reaction of tricyclic derivatives of Formula
6a and 6b with arylacetic acids, activated as the acid
chlorides 12, anhydrides, mixed anhydrides or activated
with known activating reagents, gives compounds 133 and

13b (Scheme 3).

Schene 3
8a
1T
Cl=C~CHyAr' ~
12
Y D
~y" N
/
10 =
(eNy)
0
RS R?
NHCOCH,Ar®
13¢a

0
Y D
!
—{CHy)
0

R® R7
NHCOCH AT *
13b
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The compounds of Formula I wherein Y, A-B, 2,
R, R2 and R3 are as defined and the Ar moiety of R3

(-COAr) is
T
N

R‘

1

may be prepared, as shown in Scheme 4, by reacting an
activated ester of the indole-5-carboxylic acids 14
with tricyclic derivatives 3a and 3b. The indole-5-
carboxylic acids 14 may be activated by preparing the
anhydride, a mixed anhydride or reacting with diethyl
cyanophosphonate, N,N-carbonyldiimidazole or related
peptide coupling réagents. As an example, the deriva-
tive 15 may be prepared by the acid 14 and N,N-car-
bonyldiimidazole in tetrahydrofuran; the solvent is re-
moved and the derivative reacted with 3a or 3b at 100°c
to 12q°c without a solvent. Alternatively, 3a and 3b
may be.reacted with 18 in a solvent such as toluene or
xylene at reflux temperatures. The activating reagent
for the indole acids 14 is chosen on the basis of its
compatibility with the R4 group and its reactivity with
the tricyclic derivatives 3a and 3b to give the vaso-
pressin antagonists 16a and 16b.
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The compounds of Formula I wherein Y, A-B, Z,
Rl, R? and R] are as defined and the Ar moiety of R>
(-COAr) is

RS
2t

&7

wherein R6 is

g2

-N" "N

\ _/

N—N

may be prepared as shown in Scheme 5 by first convert-
ing derivatives 8a and 8b into the intermediates 17a
and 17b and then reacting these intermediates with
sodium or lithium azide to'give the products 18a . and
18b.
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Alternatively, the products 18a and 18b may
be prepared by coupling tetrazole derivatives of the
Formula 19 with tricyclic derivatives 3a and 3b (Scheme
6). The tetrazole carboxylic acids are activated for
coupling to the tricyclic compounds 3a and 3b by
. reaction with peptide coupling reagents, by conver-

o0

15

20

- 25

30

35

sion to the acid chlorides, anhydrides or mixed

anhydrides.

Scheme 6
3a HO .0 3b

/4

Rz

"

N<:N/
v \ 4
180. 19 18b
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As an alternative method for synthesis of

compounds of this invention as depicted in Formula I
wherein ¥, A-B, D, E, F and 2 are as previously _
described and R’ is

)

]

=CAr
is the coupling of aryl carboxylic acids 20 with the
tricyclic derivatives 3a and 3b to give 2l1a and 21b.

The aryl carboxylic acids are activated for

coupling by conversion to an acid chloride, bromide or
anhydride or by first reacting with an activating re-
agent such as N,N-dicyclocarbodiimide, diethyl cyano-
phosphonate and related "peptide type™ activating re-
agents. The method of activating the acids 20 for
coupling to the tricyclic derivatives 3a and 3b is
chosen on the basis of compatibility with other sub-
stituent groups in the molecule. The method of choice
is the conversion of the aryl carboxylic acids 20 to
the corresponding aroyl chloride. The aryl acid
chlorides 22 may be prepared by standard procedures
known in the art, such as reaction with thionyl
chloride, oxalyl chloride and the like. The coupling
reaction is carried out in solvents such as halogenated
hydrocarbons, toluene, xylene, tetrahydrofuran dioxane
in the presence of pyridine or tertiary bases such as
triethylamine and the like (Scheme 7). Alternatively,
the aroyl chlorides 22, prépared from the aryl carbox-
ylic acids 20, may be reacted with derivatives 3a and
3b in pyridine with or without 4-(dimethylamino)pyri-
dine. .
In general, when the aryl carboxylic acids 20
are activated with N,N-carbonyldiimidazole and other
"peptide type" activating reagents, higher temperatures
are required than when the aroyl chlorides are used.
The reaction may be carried out in a higher boiling
solvent xylene or without a solvent (1oo°c to 150°C).
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The starting materials 3a and 3b in the foregoing
Schemes 1-7 may be prepared as follows. In accordance
with Scheme 8, alkylation of heterocycles of structural
type 24 with an alkylating moiety such as 23 gives
intermediates 25. The heterocycle 24 may contain an
a—carboxaldehyde function or an e-carboxylic and/or
ester function as shown in Scheme 8. Where the
intermediate 25 (R;5=K) contains an e-carboxaldehyde
group, hydrogenation with palladium-on-carbon gives
reduction and ring closure in one step to give 29.

In derivatives 25 where Rls is an ae-carboxy-
lic and/or an a-carboxylic ester function, the inter-
mediate amino acid derivative 27 is first isolated and
then ring closed. The ring closure of derivatives 27
may be carried out by heating or by activation of the
acid function (21:R;5-H) for ring closure. The cyclic
lactams 28 are conveniently reduced with diborane or
lithium aluminum hydride to give intermediates 29.
Reaction of tricyclic derivatives 29 with aroyl
chlorides (ArcoCl), where Ar is as hereinbefore
defined, gives diazepines 26.

Tricyclic derivatives of structural type 36
may be prepared as shown in Scheme 9. Formylation of
32 under known conditions in the literature, such as
Vilsmeier formylation, gives intermediates 35 which on
reduction- and ring closure affords tricyclics 37.

Where Z is a fused substituted or unsubsti-
tuted phenyl group, the procedure gives pyrrolo[l,2-a]
quinoxalines 36. These derivatives 36 and 37 may be
reacted with aroyl chlorides (ArCoCl) wherein Ar is as
previously defined or with a substituted or unsubsti-
tuted 4-nitrobenzoyl chloride or with a nitrogen pro-
tecting group, such as benzyloxycarbonyl chloride to
give compounds 38 and 39. The compounds 38 and 39 may
be reacted with chlorine, bromine or halogenating
reagents such as N-chlorosuccinimide, N-bromosuccin-
imide and the like to give compounds 40 and 41 wherein
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rY? is a halogen atom. The derivatives 38 and 39 may
be formylated and acetylated to give products 40 and 41
wherein R/ is a CHO or a -COCK3 group. Halogenation,
formylation and acetylation of derivatives 36 gives 1-
substituted pyrrolo{l,2-a]jquinoxalines. The deriva-
tives 38, 39, 40 and 41 vwherein Rl6 is a substituted or
unsubstituted 4-nitrobenzoyl group are reduced to give
the 4-aminobenzoyl derivatives 42d and 434 which are
reacted with reagents Ar’cCocCl, Ar'CH2COCI or

Ar'-NCOC};
',
wherein Ar’ and R, are as previously hereinbefore
defined, to give tricyclic diazepines 44 and 45.
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Scheme 9 (cont’d)
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t’d
42d 434d
Reagent
Ar'cocl
Ar'CH,coCt
Ar'?COCI
Rl7 Rb ﬁ17
N N
[::::[: RS z 0O RS
N 28 N
Ar’co
e g7 Ar'CH,CO ‘5 Y
_ Ar'=N-CO b

The compounds of this invention wherein R’ is
the moiety:

0
[l
~CAr

and the Ar group is the moiety:
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and R6 is a

I

=C=N=-Ar"'

group, wherein Ra, Rs, R? and Ar’ are as previously

hereinbefore defined, are synthesized as shown in
Scheme 10. The tricyclic derivatives 46 and 47 are
reacted with the mono methyl terephthaloyl chloride 48
to give the aroylated methyl ester compounds 49 and 50.
Hydrolysis of the methyl esters 49 and 50 gives the
acids 51 and 52 which are activated for coupling by
conversion to an activated ester or converted to the
acid chlorides 53 and 54. Reaction of the acid
chlorides 53 and 54 with the anmines,

Il
"“-‘l" .
wherein R, and Ar’/ are as hereinbefore defined gives
the derivatives 55 and 56.
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Preparation of some tricyclic diazepines
useful for starting materials for the synthesis of
compounds of this invention are shown in Schemes 8 and
9. Other tricyclic diazepines are prepared by
literature procedures or by methods known in the art or
by procedures reported for the synthesis of specific
known tricyclic diazepines. These diazepine ring
systems discussed below when subjected to reaction
conditions shown in Schemes 1, 2, 3, 4, 5, 6, 7, 9 and
10 give the compounds of this invention.

The tricyclic diazepine ring system, 10,11-
dihydro-5H~imidazo[2,1-c][1,4)benzodiazepine,

N/ﬁ
—N

N

I
H

is reported by G. Stefancich, R. Silvestri and M.
Artico, J. Het. Chem. 30, 529(1993); ring substitution
on the same ring system is reported by G. Stefancich,
M. Artico, F. Carelli, R. Silvestri, G. deFeo, G.
Mazzanti, I. Durando, M. Palmery, IL Farmaco, Ed. Sc.,
40, 429(1985).

Y “/Q§7
mu x - H. —00";. -OCHzC'Hsi Y-“.
X Cl, -OCHg; X,Y = O-CH;~0-
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The synthesis of 9,10-dihydro-4H-furo[2,3-e]~-
pyrrolo[1l,2-a][1l,4)diazepin~-9~-one

/\

0 'l' 0
H

is reported by F. Povazunec, B. pecroix and J. Morel,
J. Het. Chem. 29, 1507(1992) and is reduced to give the
tricyclic heterocycle 9,10-dihydro-4H-furo[2,3-e]-
pyrrolo(l,2-a][1,4]diazepine.

The tricyclic 5,10-dihydro-4H-pyrazolo{5,1~-c]{1,4]1~
benzodiazepine ring system is reported by L. Cecchi and
G. Filacchioni, J. Het. Chem., 20, 871(1983);

,‘-

LN

The synthesis of 9-oxo0-9,10-dihydro-4H-pyrrolo{l,2-a]-
thieno[2,3-e][1,4]diazepine is reported by A. Daich and
B. Decroix, PBull. Soc. Chim. Fr 129, 360(1992):;
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N
/ \
s T °
H

and is reduced with boron-dimethylsulfide to give 9,10-
dihydro-4H-pyrrolo[l,2-ajthieno{2,3~e}{1,4)diazepine.

/ \
N
S
|
H
Also reported by A. Daich and B. Decroix is 5-oxo-4,5-
dihydropyrrolo{l,2-ajthieno[3,2-e][1,4]diazepine

s
\ / VN

which is also reduced to give 4,10-dihydro-SH-pyrrolo-
[1,2-a]thieno[3,2-e][1,4])diazepine

S

\ / VN

e
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Reported by B. Decroix and J. Morel, J. Het. Chem., 28,
81(1991) are pyrrolo{l,2-althieno[3,2~e}[1,4)}diazepine;

and pyrrolo[l,2-a)thieno[2,3-e][1,4]diazepine.
Reduction by hydrogen-Pd/c or chemical reduction with
reagents such as sodium cyanoborohydride and acetic
acid gives the dihydro tricyclic heterocycles

The synthesis of the tricyclic 1,5-benzodiazepine ring
system, 6,7-dihydro-5H-pyrrolo{l,2-a][l,5]benzodiaze~-
pine, has been reported by F. Chimenti, S. Vomero, R.
Giuliano and M. Artico, IL Farmaco, Ed. Sc., 32,
339(1977). Annelated 1,5-benzodiazepines containing
five membered rings have been reviewed by A. Chimirri,
R. Gitto, S. Grasso, A.M. Monforte, G. Romeo and M.
Zappala, Heterocycles, 36, No. 3, 604(1993), and the
ring system 6,7-dihydro-5H-pyrrolo(l,2-a][1l,5]}benzodi~
azepine is described.
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N_ /7

The preparation of 5,6-dihydro-4H-[1,2,4]~-

triazolo{4,3~a][1,5]benzodiazepin-5-ones from 1,2-di-
hydro-3H-4-dimethylamino-1,5-benzodiazepin-2-ones has
been described by M. DiBroccio, G. Roma, G. Grossi, M.
Ghia, and F. Mattioli Eur. J. Med. Chem; 26, 489(1991).
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Reduction of 5,6-dihydro-4H-{1,2,4]triazolo(4,3-a]-
[1,5]benzodiazepin-5~ones with diborane or lithium
hydride givgs the tricyclic 5,6-dihydro derivatives.

RZI Rli

el

preparation can be understood further by the following

R < W, cHy

The compounds of this invention and their

examples, but should not constitute a limitation

thereof.
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To a stirred solution of 0.350 g of 2,3-

difluorobenzoyl chloride in 5 ml of methylene chloride
is added 0.346 ml of triethylamine. After stirring for
3 minutes, 0.500 g of 10,11-dihydro~10-~(4-aminoben-
zoyl)-5H-pyrrolo(2,1-c][1,4]benzodiazepine is added and
stirring continued for 72 hours. The reaction mixture
is filtered and the solid washed with methylene
chloride. The solid is saved. The combined filtrate is
washed with water, 2N citric acid, 1M NaKcoa, and
brine. The reaction mixture is dried with Nazso4,
filtered and evaporated in vacuo to give 100 mg of a
solid. The two solids are combined and dried to afford
790 mg of the desired product as a solid, m.p.
252-258%.

_ To a stirred solution of 0.362 g of
2-methoxybenzoyl chloride 5 ml of methylene chloride is
added 0.346 g of triethylamine at 0° c. After stirring
for 3 minutes, 0.500 g of 10,11-dihydro-10-(4-amino-
benzoyl)~5H-pyrrolo[2,1-c]}[1l,4]benzodiazepine is added
and stirring continued for 18 hours at room
temperature. The reaction mixture is diluted with 45 ml
of methylene chloride and washed with water, 2N citric
acid, 1M NaHCO,, and brine. The reaction mixture is
dried with Na2804, filtered through hydrous magnesium
silicate and evaporated in vacuo to give a solid which
is purified by cfystallization from ethyl acetate to
give 0.430 g of the desired product as a crystalline
solid, m.p. 185-188°c.
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Example 3
- N[ 4= S - -
- - [ To) -

To a mixture of 1.93 g of 4-[ (2-methylben-
zoyl)amino]benzoyl chloride in 15 ml of methylene chlo-
ride, cooled to 0° C is added 1.13 ml of triethylamine.
After stirring for 3 minutes, a mixture of 1.0 g of
10,11~dihydro-5H~-pyrrolo[2,1-c]{1,4]benzodiazepine in 5
ml of methylene chloride is added. The cooling bath is
removed and after about 30 minutes a complete solution
is obtained. The reaction mixture is allowed to stir
at room temperature for 48 hours and the volatiles are
concentrated in vacuoc to a residue. The residue is
dissolved in 100 ml of ethyl acetate and washed with
water, 2N citric acid, aqueous Ncho3 and brine. The
solution is dried with Nazso4 and the volatiles concen-
trated in vacuo to give 3.0 g of a residue. A 300 ng
sample of the residue is purified by thick layer chro-
matography using 10% ethyl acetate-methylene chloride
to give 160 mg of the desired product. The remainder
of the crude material is purified by flash chromato-
graphy using 10% ethyl acetate in methylene chloride to
give the desired product as a residue which is crystal-
lized from ethyl acetate to give 800 mg of the desired
product as white crystals, m.p. 212-215%.

Example 4

- - =2.5-dic m
To a solution of 414.5 mg of 2,5-dichloro~

benzoyl chloride in 5 ml of methylene chloride is added
276 pl of triethylamine. After stirring at 0° ¢ for 3
minutes 400 mg of the 10,11-dihydro-10-(4-amino-
benzoyl)-5H-pyrrolo[2,1-c][1,4]benzodiazepine is added.
The bath is removed and the reaction mixture stirred at
room temperature for 3 hours. The volatiles are
concentrated jin vacuo to give a residue which is



10

20

25

30

35

s
g

dissolved in ethyl acetate and washed with water, 2N
citric acid, 1M NchOB.and brine. The organic layer is
dried with Nazso4 and concentrated in vacuo to a re-
sidue which is purified by thick layer chromatography
by elution with 1:1 ethyl acetate-hexanes to give a
residue. The residue is crystallized from ethyl acetate
to give 220 mg of the desired product as white
crystals, n.p. 218-220°c.

To a solution of 318 mg of 3-methyl-2-thio-
phenecarbonyl chloride in 5 ml of methylene chloride at
0% is added 346 sl of triethylamine. After stirring
for 3 minutes, 500 mg of the 10,l1i-dihydro-10-(4-
aminobenzoyl)-5H~pyrrolo[2,1-c][1,4]benzodiazepine is
added. The bath is removed and the reaction mixture
stirred at room temperature for 18 hours. The volatiles
are concentrated in vacuo to give a residue which
crystallizes from ethyl acetate to afford 800 mg of
solid. The solid is dissolved in methylene chloride
washed with water, 2N citric acid, 1M Nch03 and brine.
The organic layer is filtered through hydrous magnesium
silicate, dried with Nazso4 and concentrated jn vacuo
to give a residue which crystallizes from ethyl acetate
to afford 400 mg of the desired product as a white
solid, m.p. 232-235%.
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To a solution of 415 mg of 2,4-dichloro-
benzoyl chloride in 5 ml of methylene chloride at 0° ¢
is added 346 ul of triethylamine. After stirring for 3
minutes, 500 mg of 10,11-dihydro-10-(4-aminobenzoyl)~-
5H-pyrrolo[2,1~c]{1,4]benzodiazepine is added. The bath
is removed and the reaction mixture stirred at room
temperature for 18 hours. The volatiles are con-
centrated in vacuoc to give a residue which is dissolved
in ethyl acetate, washed with water, 2N citric acid, 1M
N‘aHCO3 and brine. The organic layer is dried with
Nazso4, filtered and concentrated jn vacuo to give a
residue which is crystallized from ethyl acetate to
give 420 mg of the desired product as a crystalline
solid, m.p., 210-212°.

Example 7

= = e =2=C 0!

To a solution of 347 mg of 2-chlorobenzoyl
chloride in 5§ ml of methylene chloride at 0° c is added
346 pl of triethylamine. After stirring for 3 minutes,
500 mg of 10,11-dihydro-10-(4-aminobenzoyl)-5H-pyrrolo-
[2,1-c][1,4]benzodiazepine is added. The bath is re-
moved and the reaction mixture stirred at room
temperature for 18 hours. The volatiles are concentrat-
ed in vacuo to give a residue which is dissolved in
methylene chloride, washed with water, 2N citric aciaq,
1M NaHCO, and brine. The organic layer is dried with
Na,so,, filtered and concentrated in vacuo to give a
residue which is crystallized from methylene chloride
to give 525 mg of the desired product as a white cry-
stalline solid, m.p. 228-230°%.
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To a solution of 314 mg of 2-fluorobenzoyl
chloride in 5 ml of methylene chloride at 0° C is added
346 pl of triethylamine. After stirring for 3 minutes,
500 mg of 10,11-dihydro-10-(4-aminobenzoyl)~-5H-pyrrolo-
[2,1-c][1,4]benzodiazepine is added. The bath is re-
moved and the reaction mixture stirred at room temper-
ature for 18 hours. The volatiles are concentrated jin
vacuo to give a residue which is dissclved in methylene
chloride, washed with water, 2N citric acid, 1M Naﬂc03
and brine. The organic layer is dried with Nazso4, £il-
tered and concentrated in vacuo to give 620 mg of the
desired product as a crystalline solid, m.p. 257-260°C.

A mixture of 0.273 g of 2-chlorophenylacetic
acid is stirred at room temperature for 2 hours. The
volatiles are evaporated in vacuo to a residue which is
distilled with toluene several times. The residue is
dissolved in 10 ml of methylene chloride containing
0.26 ml of triethylamine and while stirring 0.485 g of
10,11~dihydro-10~-(4-aminobenzoyl)-5H-pyrrolo[2,1-c][1,~-
4]benzodiazepine added. The reaction mixture is
stirred at room temperature for 18 hours. The vola-
tiles are removed and the residue dissolved in ethyl
acetate which is washed with water, 1N HCl, 1M NaHCO,
and brine. The organic layer is dried and evaporated
to a residue which is purified by flash chromatography
using 1:1 ethyl acetate-hexane to give the desired pro-
duct as a yellow solid, m.p. 99-103°%.
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To a solution of 3.76 g of 1-(2-nitrophenyl)-
pyrrole in 20 ml of N,N-dimethylformamide at 0% is
added dropwise with stirring 3 ml of phosphorus oxy-
chloride. Stirring is continued for 30 minutes and the
reaction mixture is heated at 90° C for 1 hour. After
cooling to room temperature the mixture is treated with
crushed ice and the pH adjusted to 12 with 2N sodium
hydroxide. The resulting suspension is filtered,
washed with water and dried to give 5.81 g of the de-~
sired product as a light yellow solid m.p. 119°-122%c.

Example 11

- o g -l | e

To a solution of 1.0 g of 1-(2-nitrophenyl)-
1H~pyrrole-2~-carboxaldehyde in 40 ml of ethyl alcohol
and 40 ml of ethyl acetate, under argon, is added 40 mg
of 10% Pd/C. The mixture is hydrogenated at 40 psi for
2 hours and filtered through diatomaceous earth. The
filtréte is concentrated in vacuo to a residue which is
dissolved in ether and treated with hexanes to give
0.35 g of the desired product as a beige solid m.p.
108°-110%.

Example 12
=[ (2= olbenzo

A mixture of 43.42 g of ethyl 4-aminobenzoate
and 40.8 g of 2-methylbenzoyl chloride in 150 ml of
dichloromethane is cooled in an ice bath and 26.56 g of
triethylamine is added dropwise. After the addition,
the solution is stirred at room temperature overnight.
The mixture is poured into water and the organic layer
separted. The organic layer is washed with water, 1N
HC1l, 1M NaHCO, and dried over Na,50,. The solvent is
removed and the solid slurried with ethyl acetate and
filtered to give 57 g of ethyl 4-[(2-methylbenzoyl)-
amino)benzoate as crystals, m.p. 110-115°C. A mixture
of 50.7 g of the preceding compound in 280 ml of ethyl
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alcohol and 55 ml of 10N NaOH is refluxed for 5 min-
utes. The mixture is cooled to room temperature, di-
luted with 200 ml of water and acidified with concen-
trated hydrochloric acid (pH 1-2). The mixture is fil-
tered and the solid washed with water and dried to give
51 g of the desired product as white crystals, m.p.
270-275%.

4-[(2-Methvibenzovl)aminolbenzoyl chloride

A mixture of 10.3 g of 4~[(2-methylbenzoyl)-
amino] benzoic acid and 32 ml of'thionyl chloride is
refluxed for 1.5 hours. The solution is concentrated
in vacuo. Toluene is added and the solvent removed in
vacuo. Toluene is added and the mixture chilled and
filtered to give the desired product as a yellow solid,
135-141°.

A mixture of 0.51 g of 4-[(2-methylbenzoyl)-
amino]lbenzoyl chloride and 0.36 g of 1,1’~-carbonyldi-
imidazole in 6 ml of tetrahydrofuran is stirred at room
temperature for 1 hour. To the reaction mixture is
added 0.17 g of 4,5-dihydropyrrolo-{1,2-al-quinoxaline -
followed by heating at reflux for 60 hours. The
volatiles are concentrated in vacuo to a residue which
is dissolved in ethyl acetate. The organic layer is
washed with 1N HC1l, 1M NaHCO, , brine, dried with Nazso4
and filtered through hydrous magnesium silicate. The
volatiles are concentrated in vacuo to a residue which
is chromatographed by elution with 1:2 ethyl
acetate-hexanes to give 0.14 g of the desired product
as a white solid, m.p. 206-207%.;

MASS SPEC (CI) 408(MH').
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Table I

The following Examples are prepared using
the conditions of Example 14 with the
appropriately substituted aroyl chloride

Compound

N~-[4~(pyrrolo[l,2-a]jquinoxalin-
-5 (4H) ~ylcarbonyl)phenyl]-2-

N-[4-(pyrrolo[l,2-ajquinoxalin-5(4H) -
ylcarbonyl)phenyl]-2,5~dichloro~

N-{4~-(pyrrolo[l,2~aJquinoxalin-5(4H)~-
ylcarbonyl)phenyl]-2,4~-dichloro-
benzamide, m.p. 200°-202°c

N-[4-(pyrrolo[l,2-ajquinoxalin-5(4H) -
ylcarbonyl)yphenyl]-2-chloro-4-methyl-

N-{4-(pyrrolo[l,2~a]Jgquinoxalin-5(4H)~
yYlcarbonyl)phenyl]-2-methyl-4-chloro-

N-[4-(pyrrolo[1l,2-a]jquinoxalin-5(4H)~
ylcarbonyl)phenyl]-2,4-dimethyl-

N-{4~-(pyrrolo[l,2-ajquinoxalin~-5(4H)~

Example

No.
15

chlorobenzamide
16

benzamide
17
18

benzamide
19

benzamide
20

benzamide
21

Ylcarbonyl)phenyl]-2,3-dimethyl-
benzamide, m.p. 216°-220%
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Example
No.,

Table I (cont’d)

compound

22

23

24

25

26

27

28

29

30

N-[4=-(pyrrolo[l,2-a]quinoxalin-5(4H) -
ylcarbonyl)phenyl ] -2-methoxy-
benzamide

N-[4-(pyrrolo[l,2-aljquinoxalin-5(4H) -
ylcarbonyl)phenyl]}-2-trifluoro~-
methoxybenzamide

N-[4~(pyrrolo[l,2-alquinoxalin-5(4H)~-
ylcarbonyl)phenyl]~-2, 4-dimethoxy-
benzamide "

N-[4-{pyrrolo[1l,2-a]jquinoxalin~5(4H) -
ylcarbonyl)phenyl]-2, 6~dimethoxy-
benzanide

N-[4~-(pyrrolo[l,2~-ajquinoxalin-5(4H)~-
ylcarbonyl)phenyl ]Jbenzamide

N-[4-(pyrrolo[l,2-ajquinoxalin-5(4H) -
ylcarbonyl)phenyl]-2,6~-dichloro-
benzamide

N-{4-(pyrrolo{l,2-ajquinoxalin-5(4H) -
ylcarbonyl)phenyl]-2, 6~dimethyl-
benzamide

N-[4-(pyrrolo[l,2-ajquinoxalin=-5(4H)-
Ylcarbonyl)phenyl]-2-(methylthio)-
benzanmide

N-[4-(pyrrolo[l,2-ajguinoxalin-5(4H)~
ylcarbonyl)phenyl}-2-methyl-3-
thiophenecarboxamide
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Example

31

32

33

34

35

36

37

N-[4-{pyrrolo[l,2-a]jquinoxalin-5 (4H) -
ylcarbonyl)phenyl]}-3-methyl-2-
thiophenecarboxamide

N~[4-(pyrrolofl,2-ajquinoxalin-5(4H)~-
ylcarbonyl)phenyl]-2-methyl-3-
furanecarboxamide

N-[4-(pyrrolo{l,2-aJquinoxalin-5(4H)-
ylcarbonyl)phenyl]}-3-methyl-2-
furanecarboxamide

N-[{4~(pyrrolo{l,2-alquinoxalin-5(4H)~-
ylcarbonyl)phenyl Jbenzeneacetamide

N-{4-(pyrrolo[l,2-ajquinoxalin-5(4H)~
ylcarbonyl)phenyl ]-2-chlorobenzene-
acetamide

N-[4-(pyrrolo[l,2-a]jquinoxalin-5(4H)~-
ylcarbonyl)phenyl }-2-methylbenzene-
acetamide (yellow foam); Anal. Calc’d
for ¢, H..N.O.: C, 76.9; H,5.5; N,

277237372
10.0; Found: C, 75.6; H,6.0; N,9.4

N-[4-(pyrrolo{l,2«-alquinoxalin-5(4H)~
ylcarbonyl)phenyl}-2-methyl-3-

” thiopheneacetamide

Example 38
e=2= boxa d

To an ice bath cooled solution of 5.6 g of

2-pyrrolecarboxaldehyde in 40 ml of tetrahydrofuran is
added 2.4 g of 60% sodium hydride in mineral oil. The
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temperature elevates to 40° C. After stirring for 20
minutes a solution of 11.0 g of 2-nitrobenzoyl chloride
in 20 ml of tetrahydrofuran is added dropwise over 20
minutes. After stirring in the cold for 45 minutes,
the reaction mixture is poured into ice water and ether
then filtered. The cake is washed with additional
ether. The two phase filtrate is separate and the
ether layer dried and concentrated in vacuo to give 10
g of a residue as a dark syrup which is scratched with
ethanol to give crystals which are collected by fil-
tration, washed with ether and then dried to afford 3.2
g of solid, m.p. 95-99° c. '

Example 39
10,11-Dihydro-5H~pyrrolo(2,1-¢c][1,4}benzodiazepin-5-one

A mixture of 1.5 g of N-(2-nitrobenzoyl)-
pyrrole-2-carboxaldehyde in 50 ml of ethyl acetate, 2
drops of concentrated HCl and 0.3 g of 10% Pd/C is
shaken in a Parr apparatus under hydrogen pressure for
1.75 hours. The mixture is filtered, 0.4 g of 10% Pd/C
added and the mixture shaken in a Parr apparatus under
hydrogen pressure for 2 hours. The reaction mixture is
filtered through diatomaceous earth and the filtrate
concentrated in vacuo to give 1.0 g of a yellow oil.
The residue is purified on thick layer chromatography
plates by elution with 4:1 ethyl acetate:hexane to give
107 mg of the desired product as an oily solid.

benzamide
To a stirred solution of 107 mg of 10,11~
dihydro~-5H-pyrrolo{2,1-¢c])[1,4]benzodiazepin~5-one
in 3 ml of methylene chloride containing 0.084 ml of
triethylamine is added 165 mg of 4-[ (2-methylben-
zoyl) amino}lbenzoyl chloride and stirring continued for
6 hours. The volatiles are removed in vacuo to a
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residue which is purified on thick layer chromatography
plates with 7:3 hexane-ethyl acetate to afford the de-
sired product as a foam.
Example 41
-l he (3= S = - O ine-
10(11H)vlcarbonyl)phenyl}=2-methylbenzapide
To an ice-water cooled suspension of 211 mg
of 2-methyl-N-[4-(5H-pyrrolo{2,1~c]{1,4]-benzodiaze~-
pin-10(11H)~ylcarbonyl)-phenyl ]benzamide in 5 ml of
tetrahydrofuran is added 67 mg of N-chlorosuccinimide
followed by continued stirring in the cold for 10
minutes. The bath is removed and stirring continued
for 2.25 hours. The reaction mixture is added to
ice-water and extracted with ether. The organic layer
is dried and concentrated in vacugc to give a foam which
is crystallized from ethyl acetate—~hexane to give 157
mg of the desired product as an orange-pink solid, m.p.

185-187%¢C.

To an ice-water cooled suspension of 5 mmol
of 2-methyl-N-[4~(pyrrolo[l,2-a]Jquinoxalin-5(4H)~-
ylcarbonyl)-phenyl ]benzamide in 5 ml of tetrahydrofuran
is added 5.5 mmol of N-chlorosuccinimide followed by
continued stirring in the cold for 10 minutes. The
bath is removed and stirring continued for 2.25 hours.
The reaction mixture is added to ice-water and extract-
ed with ether. The organic layer is dried and concen-
trated in vacuo to give the desired product as a solid.
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—No.

-60—
Table II

The following Examples are prepared using
the conditions of Example 42.

Compound

43

44

45

46

47

2-chloro-N-[4-(1-chloropyrrolo~-
[1,2-a]lquinoxalin-

5(4H) -ylcarbonyl)phenyl]-
benzamide -

2,4~dichloro-N-[4-(1-chloro-
pyrrolo-[1,2-ajquinoxalin-
5(4H)-ylcarbonyl)phenyl]-
benzamide

2,5-dichloro-N-{4~(1~-chloro-
pyrrolo-[1,2-ajquinoxalin-
5(4H) -ylcarbonyl)phenyl]-
benzamide

2,3-dimethyl~N-{4-(1-chloro-
pyrrolo-{1,2-ajquinoxalin-
5(4H)-ylcarbonyl)phenyl]—~
benzamide

2,4-dimethyl-N-[4~(1~chloro-
pyrrolo-[1,2-ajJquinoxalin-
5(4H)-ylcarbonyl)phenyl]-
benzamide
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ab cont’d

Example
No. . Compound

2,5-dimethyl-N-{4~(1-chloro~-

48 pyrrolo-[1,2-ajquinoxalin-
5(4H) ~ylcarbonyl)phenyl}-
benzamide

Example 49

- o - - - - -’ -

To an ice-water cooled solution of 250 mg of
10,11-dihydro-10(4-nitrobenzoyl)-5H-pyrrolo{2,1-c]-
[1,4]benzodiazepine in 6 ml of tetrahydrofuran is added
100 mg of N-chlorosuccinimide. The reaction mixture is
stirred in the cold for 30 minutes and at room
temperature for 2 hours. The reaction mixture is
poured into ice water, stirred for 5 minutes and
extracted with ether. The organic layer is dried and
concentrated jin vacuo to give 0.2 g of a yellow foam.
Trituration with ethyl alcohol gives 66 mg of the
desired product as a yellow solid, m.p. 119-125°¢.

A mixture of 1 mmol of 3-chloro-10,11-di-
hydro-10-{4-nitroaminobenzoyl)-5H-pyrrolo[2,1-c}[1,4]-
benzodiazepine, 2.5 mmol of anhydrous hydrazine, 50 mg
of palladium on carbon and 10 ml of ethyl alcohol is
refluxed for 1.5 hours. The mixture is filtered
through diatomaceous earth and the filtrate concentrat-
ed to dryness to give the desired product as a solid.

e
RO

Dl
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A mixture of 1 mmol of 3-chloro-10,11-di-
hydro-10-(4—-aminobenzoyl)-5H-pyrrolo{2,1-c}[1,4]1benzo~
diazepine, 2 mmol of triethylamine, and 1.1 mmol of
2-methylbenzoylchloride in 8 ml of dichloromethane is
stirred at room temperature overnight. The nmixture is
washed with water, and 1M Ncho3 and dried(Nazso4).
The solvent is removed in vacuo to give a solid which
is recrystallized from dichloromethane-hexane to give
crystals, 185-187° c. '

Iable IIT

The following Examples are prepared using
the conditions of Example 51 with the
appropriately substituted aroyl chloride

Example

No. ' _Compound
N-{4-(3-Chloro-S5H-pyrrolo[2,1l-c]-

52 [1,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl }-2-chlorobenzamide
N-[4-(3-Chloro-5H-pyrrolof2,1-c]-

53 . {1,4)benzodiazepin-10(11H)yl~
carbonyl)phenylj-2,5-dichloro-
benzamide

N-[4~-(3-Chloro-5H-pyrrolo[2,1-c]~-
54 [1,4]benzodiazepin-10(11H)yl~-

carbonyl)phenylj-2,4~-dichloro-

benzamide (solid foam), Anal.

I 4 . .
Calc’d for C26H18013N302. c,61.1;

H,3.6; N,8.2; C1, 20.8; Found:

c,60.0; H,3.5; N,7.7; Cl, 20.3

_rag’l e
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Example
No.

Table 111

~Compound

55

56

57

58

59

60

61

N-{4~(3-Chloro-5H-pyrrolo[2,1~c]-
[1,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl]-2-fluoro-
benzamide

N-[4-(3-Chloro-5H-pyrrolo[2,1=-c]-
[1,4]benzodiazepin-10(11H)yl-~-
carbonyl)phenyl]-2-chloro-4-
methylbenzamide

N-[4-(3-Chloro-5H-pyrrolo[2,1-c]~
{1,4]benzodiazepin-10(11H)yl~
carbonyl)phenyl]-2-methyl-4-
chlorocbenzamide

N-{4-(3-Chloro-5H-pyrrolo[2,1~-c]-
{1,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl}-2,4-dimethyl~-
benzamide

N-f{4-(3-Chloro-5H-pyrrolo(2,1l-c]- -
[1,4]benzodiazepin-10(11H)yl~-

carbonyl)phenyl]-2,3-dimethyl-
benzamide

N-[{4-(3-Chloro-SH-pyrrolof[2,1-c]~-
[1,4)}benzodiazepin-10(11H)yl~
carbonyl) phenyl ] -2-methoxy-
benzamide

N-=[4-(3-Chloro~-S5H-pyrrolo{2,1-c]}-
{1,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl}-2~trifluoro-
methoxybenzamide
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¥ g

Iable III (cont’d)

Compound

62

63

64

65

66

67

N-[4~(3-Chloro-5H~pyrreolo{2,1-c]-
[1,4]benzodiazepin-10({11H)yl-
carbonyl)phenyl]=2,4-dimethoxy-
benzamide

N-[4-(3-Chloro-5H-pyrrolo{2,1-c]-
[1,4)benzodiazepin-10(11H)yl~-
carbonyl)phenyl]~-2, 6~dimethoxy~-
benzamide

N-{4~(3-Chloro~5H-pyrrolo[2,1-c]-
[1,4]benzodiazepin-10(11H)yl~-
carbonyl)phenyl ]benzamide

N-[4~(3-Chloro-5H-pyrrolof[2,1-c]~
{1,4)benzodiazepin~-10(11H)yl~
carbonyl)phenyl]=-2,6~-dichloro~-
benzamide

N-[4-(3~Chloro-5H-pyrrolo[2,1~-c]}- -
[1,4]benzodiazepin-10(11H)yl~-
carbonyl)phenyl}-2,6-dimethyl-
benzamide

N-[4-({3-Chloro-5H-pyrrolo[2,1~c]-
{1,4]benzodiazepin-10(11H)yl~-
carbonyl)phenyl]-2-methylthio~
benzamide

N-[4~(3-Chloro-5H-pyrrolof2,1-c}-
[1,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl]-2-methyl-3-
thiophenecarboxamide
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Example
No.,

Table III (cont’d)

_Compound

69

70

71

72

73

74

75

N-{4-(3-Chloro-5H-pyrroloe{2,1~c]-
[1,4)benzodiazepin-10(11H)yl-
carbonyl)phenyl}-3-methyl-2-
thiophenecarboxamide

N-[4=(3-Chloro-5H-pyrrolo[2,1l-c]-
[1,4)benzodiazepin~10(11H)yl~
carbonyl)phenyl]-2-methyl-3-
furanecarboxamide B

N~[4-(3-Chloro-5H-pyrrolo[2,1-c]}-
[1,4)benzodiazepin-10(11H)yl-
carbonyl)phenyl]}-3-methyl-2-
furanecarboxamide

N-[4~(3-Chloro-5H-pyrrolo[2,1-c]~
[1,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl ]phenylacetamide

N-{4-(3-Chloro~5H-pyrrolof2,1~cj-
[1,4)benzodiazepin-10(11H)yl~-
carbonyl)phenyl]-2-chlorophenyl-
acetamide

N-[4~(3-Chloro-5H-pyrrolo[2,1~-c]~
[1,4)benzodiazepin—~-10(11H)yl-
carbonyl)phenyl]-2-methylbenzene-
acetamide

N-{4-(3-Chloro-5H-pyrrolo{2,1-c]-
[1,4]benzodiazepin-10(11H)yl-
carbonyl)phenyl]-2-methyl-3-
thiopheneacetamide
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Table IIX (cont’d)
Example :
No. Compound
N-{4-(3-Chloro-5H~pyrrolo[2,1-c]}~-
76 [1,4}benzodiazepin-10(11H)yl-
carbonyl)phenyl]-2-methyl-3-
furanacetamide
Example 77
-{2-Nit e i’ Cc xald
To 5.56 g of 60% sodium hydride in mineral
oil, washed three times with hexane, is added 300 ml of
N,N-dimethylformamide under argon. The reaction mix-
ture is cooled in an ice-bath and 13.2 g of pyrrole-
2-carboxaldehyde is added slowly. The reaction mixture
becomes a complete solution and is stirred for an ada-
jtional 10 minutes. While stirring, 30.0 g of 2 -
nitrobenzyl bromide is added slowly. After complete
addition, the reaction mixture is stirred for 30 min-
utes, the ice bath is removed and the reaction mixture
stirred at room temperature for 24 hours. The N,N~-di-
methylformamide is concentrated in vacuo to give a
residue which is stirred with ice water for 1 hour.
The resulting solid is collected, air dried, then vac-
uum dried to give 30.64 g of the desired product as a
tan solid, m.p. 128-132%%.
' Example 78
0 =dj o=5H= - odia ine
A mixture of 30.6 g of 1-(2-nitrobenzyl)-2-
pyrrolecarboxaldehyde and 3.06 g of 10% P4d/C in 400 ml
of ethyl acetate and 400 ml of ethyl alcohol is hydro-
genated over 18 hours. The reaction mixture is fil-
tered through diatomaceous earth and the filtrate is
treated with activated carbon and filtered through
diatomaceous earth. The filtrate is concentrated in
vacuo to give a residue which is dissolved in methylene
chloride containing ethyl alcohol. The solution is
passed through a pad of silica gel and the pad washed
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with a 7:1 hexane-ethyl acetate solution to give 16.31
g of the desired product as solid, m.p. 145-148°¢.

Example 79

To a solution of 3.3 g of 10,11-dihydro-S5H~-
yrrole[2,1-c][1,4]benzodiazepine in 50 ml of methylene
chloride under argon is added 5.0 ml of triethylamine
followed by ice bath cooling. A solution of 4.0 g of
4-nitrobenzoyl chloride in 20 ml of methylene chloride
is added dropwise. Following complete addition, the
ice bath is removed and the reaction mixture stirred at
room temperature for 2 hours. The volatiles are
removed in vacuo to give a residue which is dissolved
in ethyl acetate. The solution is washed with water,
iN HCl, Nchos, brine, dried with Nazso4 and filtered.
The filtrate is concentrated in vacuo to a solid which
is dissolved in methylene chloride, passed through
silica gel and the pad washed with ethyl acetate. The
combined filtrate is concentrated in vacuo to give 5.3
g of the desired product as a yellow solid, m.p.
188-190°C. '

‘A mixture of 2.00g of 10,11~-dihydro-10(4-
itrobenzoyl)~-5H-pyrrolo[2,1-c][1,4]benzodiazepine
in 15 ml of ethyl alcohol and 15 ml of ethyl acetate
containing 0.2 g of 10% Pd/C is hydrogenated for 5
hours. The reaction mixture is filtered through a pad
of diatomaceous earth. The filtrate is concentrated in
vacuo to a solid which is dissolved in methylene chlo-
ride, passed through silica gel and the pad washed with
3:1 ethyl acetate-hexane. The filtrate is concentrated
in vacuo to give 1.5 g of the desired product as a
yellow solid, m.p. 166-168°C.
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To a solution of 21.58 g of 10,11-dihydro-
10~(4-nitrobenzoyl)~-5H-pyrrolo[2,1-c}[1,4]benzodiaze~-
pine in 325 ml of ethyl alcohol is added 2.15 g of 10%
Pd/C and 5.16 g of hydrazine followed by stirring and
heating under reflux for 15 hours. The room tempera-
ture reaction mixture is filtered through diatomaceous
earth. The filtrate is concentrated ip vacuoc to a sol-
id which is dissolved in methylene chloride and passed
through a pad of hydrous magnesium silicate. The fil-
trate is concentrated jin vacuo to give 19.2 g of the
desired product as a tan solid. The solid is purified
by flash chromatography using 7:1 ethyl acetate-hexane

" to give 17.97 g of the desired product, m.p. 166-168°c.

2-carboxamide

To a stirred solution of 0.440 g of 3-
chlorobenzo[b]thiophen~2-carbonyl chloride in 10 ml of
methylene chloride is added 0.33 ml of triethylamine.
After stirring for 15 minutes, 0.485 g of 10,11-di-
hydro-10-(4-aminobenzoyl)-5H-pyrrolo{2,1-c]{1,4]benzo-
diazepine 'is added and stirring continued for 18 hours.
The reaction mixture is washed with water, 1N HC1,
NaHCO,, and brine. The reaction mixture is dried with
Nazso4, filtered and evaporated in vacuo to give a
solid which is purified by flash chromatography using
1:1 ethyl acetate-hexane to give 0.49 g of solid, m.p.

220-222°.
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To a stirred solution of 0.320 g of 2,3-di~-
methylbenzoyl chloride in 10 ml of methylene chloride
is added 0.33 ml of triethylamine. After stirring for
15 minutes, 0.485 g of 10,11-dihydro-10-(4-aminoben-
zoyl)-5H-pyrrolo{2,1-c]{1,4]benzodiazepine is added and
stirring continued for 5 hours. The reaction mixture is
washed with water, 1N HC1, NchoB' and brine. The
reaction mixture is dried with Na,so,, filtered and
evaporated in vacuo to give a solid which is purified
by flash chromatography using 1:1 ethyl acetate-hexane
to give 0.39 g of solid, m.p. 168°-170%C.

Example 84
N-[4-(5H~Pyrrolo[2,1-¢]}[1,4]benzodiazepin-10(11H)~

ylcarbonyl)phenyl]-2-ethoxvbenzamide
To a stirred solution of 0.362 g of 2-ethoxy-
benzoyl chloride 5 ml of methylene chloride is added
0.346 g of triethylamine at 0°c. After stirring for 3
minutes, 0.500 g of 10,11-dihydro-10-(4-aminobenzoyl)-
5H-pyrrolo[2,1-c]{1,4]benzodiazepine is added and stir-
ring continued for 72 hours at room temperature. The
reaction mixture is diluted with 45 ml of methylene
chloride and washed with water, 2N citric acid, NaHCO
and brine. The reaction mixture is dried with Nazso4,
filtered and evaporated jin vacuo to give a solid which
is purified by flash chromatography using 1:1 ethyl
acetate-hexane to give 0.890 g of solid which is cry-
stallized from ethyl acetate to give 0.540 g of the
desired product as a white solid, m.p. 160~176°C.
Example 85
N-{4~(5H-Pyrrolo[2,1~c][1,4]}benzodiazepin-10(11H)~

3'

—-2- o}benzami
To a stirred solution of 0.364 g of
2-{methylthio)benzoyl chloride 5 ml of methylene
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chloride is added 0.346 g of triethylamine at 0° c.
After stirring for 3 minutes, 0.500 g of 10,11-dihydro-
10~-(4-aminobenzoyl)-5H-pyrrolo[2,1-¢c][1,4]benzo-
diazepine is added and stirring continued for 72 hours

‘at room temperature. The reaction mixture is diluted

with 45 ml of methylene chloride and washed with water,
2N citric aciqg, Nchoa, and brine. The reaction mixture
is dried with Nazso4, filtered and evaporated in vacuo
to give a solid which is purified by flash chromato-
graphy using 1:1 ethyl acetate-hexane to give a solid
which is crystallized from ethyl alcohol to give 0.480
g of the desired product as a white solid, m.p.
171~-174°¢.

Exapmple 86

A mixture of 2.0 g of 3-methylbenzo[b]thio-
phene-2~-acetic acid and 19.4 ml of thionyl chloride is
heated at reflux for 1 hour. The volatiles are evap-
orated. in vacuo to give a residue which is concentrated
from toluene three times and dried under vacuum to give
2.25 g of the desired product as a residue.

Example 87

-{4- - rolo - enzodiazepin-

benzo[blthiophene-2-acetamide

To a stirred solution of 0.445 g of
3-methylbenzo{b]thiophene-2-acetyl chloride in 5 ml of
methylene chloride is added 0.346 g of triethylamine at
0° c. After stirring for 3 minutes, 0.500 g of
10,11-dihydro-10-(4-aminobenzoyl)~5H-pyrrolo[2,1-c]~-
[1,4]benzodiazepine is added and stirring continued for
72 hours at room temperature. An additional 0.445 g of
3-methylbenzo{b]thiophene-2-~acetyl chloride, 0.346 g of
triethylamine and 30 mg of dimethylaminopyridine is
added and étirring continued for an additional 18
hours. The reaction mixture is diluted with 45 ml of
methylene chloride and washed with water, 2N citric
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acid, 1M NaHCO,, and brine. The reaction mixture is
dried with Na,so,, filtered and evaporated jin vacuo to
give a solid which is purified by flash chromatography
using 1:1 ethyl acetate-hexane to give 0.320 g of the
desired product as a yellow foam.

Example 88
- -2-methoxyvb c i

A solution of 2.0 g of 4-chloro-g—-anisic acid
in 22 ml of thionyl chloride is heated at reflux for 1
hour. The volatiles are evaporated in vacuo to give a
residue which is is concentrated from toluene three
times and dried under vacuum to give 2.0 g of the de-
sired product as a residue.

To a stirred solution of 0.406 g of 4~chloro-
2-methoxybenzoyl chloride in 5 ml of methylene chloride
is added 0.346 g of triethylamine at 0°C. Aafter
stirring for 3 minutes, 0.500 g of 10,11-dihydro-10-
{4-aminobenzoyl) -5H-pyrrolo[2,1~-c][1,4]benzodiazepine
is added and stirring continued for 18 hours at room
temperature. An additional 0.406 g of 4-chloro-2-
methoxybenzoyl chloride and 0.346 g of triethylamine is
added and stirring is continued for 2 hours. The
reaction mixture is diluted with 45 ml of methylene
chloride and washed with water, 2N citric acid, 1M
NaHCO,, and brine. The reaction mixture is dried with
Nazso4, filtered and evaporated in vacuo to give a
residue which is purified by flash chromatography using
1:1 ethyl acetate-hexane to give a solid which is
crystallized from ethyl acetate to give 0.320 g of the
desired product as a white crystals, m.p. 222-224%c.
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A solution of 2.0 g of o~trifluoromethyl-
benzoic acid in 21 ml of thionyl chloride is heated at
reflux for 1 hour. The volatiles are evaporated in
vacuo to give a residue which is concentrated from
toluene three times and dried under vacuum to give
2.1 g of the desired product as a residue.

Example 91
N={4- - o zodjaze - -

onyl e -2- ifluoromet b a

To a stirred solution of 0.413 g of 2-tri-
fluoromethylbenzoyl chloride in 5 ml of methylene chlo-
ride is added 0.346 g of triethylamine at o° c. After
stirring for 3 minutes, 0.500 g of 10,11-dihydro-10-
(4—-aminobenzoyl)-5H-pyrrolo[2,1-c][1,4]benzodiazepine
is added and stirring continued for 18 hours at room
temperature. The reaction mixture is diluted with 50 ml
of ethyl acetate and washed with water, 2N citric aciqd,

Ncho3, and brine. The reaction mixture is dried with
Nazso4, filtered and evaporated in vacuo to give a

solid which is crystallized from ethyl acetate to af-
ford 0.5 g of a solid which is dissolved in methylene
chloride and passed through a pad of hydrous magnesium
silicate. The filtrate is evaporated in vacuo to give
a solid which is crystallized from ethyl acetate to
afford 0.210 g of the desired product as a white
crystals, m.p. 226-228°C.
Example 92
-Meth tyl chloride

A solution of 2.0 g of o~tolylacetic acid in
27 ml of thionyl chloride is heated at reflux for 1
hour. The volatiles are evaporated in vacuo to give a
residue which is concentrated from toluene three times
and dried under vacuum to give 2.1 g of the desired
product as a light brown oil.
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Example 93
N-[4(SH-Pvrrolof{2.1-c1{1.41lbenzodiazepin-
- -2 b -
acetamide

To a stirred solution of 0.334 g of 2-methyl-
phenylacetyl chloride 5 ml of methylene chloride is
added 0.346 g of triethylamine at 0°c. After stirring
for 3 minutes, 0.500 g of 10,11-dihydro-10-(4-amino-
benzoyl)~-5H-pyrrolo[2,1-c][1,4]benzodiazepine is added
and stirring continued for 72 hours at room
temperature. The reaction mixture is diluted with 45 ml
of methylene chloride and washed with water, 2N citric
acid, NaHCO,, and brine. The reaction mixture is dried
with Kazso4, filtered through a pad of hydrous
magnesium silicate and evaporated in vacuo to give a
solid which is purified by flash chromatography using
1:1 ethyl acetate-hexane to give a solid which is
crystallized from ethyl acetate to give 0.385 g of the
desired product as white crystals, m.p. 198-200°¢.

Example 94
0,11~ =10-(3- -4~ o-benzovl)=—
- - b odi

A mixture of 1.81 g of 3-methyl-4-nitro-
benzoic acid and 1.25 g of thionyl chloride in 75 ml of
chloroform is heated at reflux under argon for 48
hours. The volatiles are removed in vacuo to a residue
which is evaporated with toluene several times jin
vacue. The residue is partially dissolved in methylene
chloride and filtered free of solids and the filtrate
evaporated in vacuo to give 1.47 g of the desired acid
chloride. A 1.36 g sample of the acid chloride, 0.90 g
of N,N-diisopropylethylamine and 1.25 g of 10,11-~di-
hydro-5H-pyrrolo[2,1=-c][1,4]benzodiazepine in 25 ml of
methylene chloride is allowed to stand at room tempera-
ture for 8 hours. Water is added to the reaction mix-
ture, the organic layer is separated and dried over
Nazso4, filtered and hexane added to the filtrate at
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the boil to give 1.4 g of the desired product as cry-
stals, m.p. 246-248%. .

- - e
A mixture of 1.22 g 10,11~dihydro-10-(3-

methyl-4-nitro-benzoyl)-5H-pyrrolo[2,1-c][1,4]benzo~-
diazepine, 0.2 g of 10% Pd/C and 0.35 g of anhydrous
hydrazine in 50 ml of absolute ethyl alcohol is heated
on a steam bath for 1 hour. The reaction mixture is
filtered hot through diatomaceous earth and evaporated
in vacuo to a residue. The residue is crystallized
from methylene chloride-hexane to give 0.95 g of the
desired product as crystals, m.p. 232-234%¢.

Example 96

-2= ~2~-me m

A solution of 0.83 g of 10,11-dihydro-10-
(4~amino-3-methylbenzoyl)-5H-pyrrolo[2,1~-c}[1,4]benzo-
diazepine, 0.5 g of N,N-diisopropylethylamine and 0.6 g
of 2-methylbenzoyl chloride in 50 ml of methylene
chloride is stirred at room temperature for 18 hours.
The reaction mixture is washed with water, the organic
layer dried with Nazso4'and passed through a pad of
hydrous magnesium silicate. Hexane is added at the boil
to give 0.75 g of a solid which is crystallized from
methylene chloride-hexane to give 0.61 g of the desired
product, m.p. 125-130°C.
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The following Examples are prepared using
the conditions of Example 96 with the
appropriately substituted aroyl chloride
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Example
No.

Cgmpénnd

97

98

29

100

101

I X

N-{4-(5H-pyrrolo(2,1-c][1,4]~
benzodiazepin~10(11H)-yl~-
carbonyl)-2-methylphenyl]-2-
chlorobenzamide

N=[4-({5H-pyrrolo{2,1-c](1,4]~
benzodiazepin-10(11H)~-yl~
carbonyl)-2-methylphenyl]-2,-
5-dichlorobenzamide

N-[4~-(5H-pyrrolo[2,1~-c][1,4]~-
benzodiazepin-10(11H)-yl-
carbonyl) -2-methylphenyl}-
2,4-dichlorobenzamide, m.p.
213°-215°%

N-[4~(5H-pyrrolo[2,1~-c}[1,4]~
benzodiazepin-10(11H)~-yl-
carbonyl) -2-methylphenyl]-
2-chloro-4-methylbenzamide

N~-{4-(5H-pyrrolo{2,1-c]{1,4]~-
benzodiazepin-10(11H)-yl-
carbonyl)-2-methylphenyl]-
2-methyl-4-chlorobenzamide

N-[4~(5H-pyrrolo[2,1-c]{1,4]~-
benzodiazepin-10(11H)~-yl~
carbonyl)-2-methylphenyl]-
2,3-dimethylbenzamide



10

15

20

i 25

30

35

Example
No.

-76-

Compound

103

104

105

106

107

108

N-[4-(5H~pyrrolo[2,1-c][1,4]~
benzodiazepin-10(11H)~yl-
carbonyl)-2-methylphenyl]-2-

methoxybenzamide

N-[4-(5H-pyrrolof{2,1-c][1,4]-
benzodiazepin-10(11H)-yl-
carbonyl)-2-methylphenyl]-2-
trifluoromethoxybenzaﬁide

N-~{4-(5H-pyrrolo{2,1-c][1,4]~-
benzodiazepin-10(11H)-yl-
carbonyl)-2-methylphenyl]-2, -
4-dimethoxybenzamide

N-[4~(5H-pyrrolo(2,1-c][1,4]~
benzodiazepin-10(11H)-yl-
carbonyl)-2-methylphenyl}-
benzamide

N-[4~-(5H-pyrrolo[2,1~-c]}[1l,4]-
benzodiazepin-10(11H)-yl-
carbonyl)-2-methylphenyl]-
2-methylthiobenzanide

N-[4-(5H-pyrrolof{2,1-c][1,4]~-
benzodiazepin-10(11H)~-yl-
carbonyl)-2-methylphenyl]-
2,6~-dichlorobenzamide
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Table IV (cont’d)

Compound

109

110

111

112

113

114

N-[4-(5H-pyrrolo{2,1-c]{1,4]-
benzodiazepin-10(11H)-yl-
carbonyl) -2-methylphenyl}~
2-methyl-3-thiophenecarbox-
amide

N-[4-(5H-pyrrolof2,1-c]{1,4]~-
benzodiazepin-10(11H)~-yl-
carbonyl)-2-methylphenyl}-
2-methyl-3-thicphene~
carboxamide

N-[4~(S5H-pyrrolo{2,1~c][1,4]-
benzodiazepin-10(11H)-yl-
carbonyl)-2-methylphenyl]-
2-methyl~-3-furancarboxamide

N-[4-(5H-pyrrolo[2,1-c]{1,4]~
benzodiazepin-10(11H)-yl-
carbonyl)-2-methylphenyl]-
3-methyl-2-furancarboxamide

N-{4-(5H-pyrrolo[2,1-c][1,4]~
benzodiazepin-10(11H)~-yl-
carbonyl)-2-methylphenyl]-
phenylacetamide

N-[4-(5H%pyrrolo[2,1-c][1,4]-
benzodiazepin-10(11H)-yl-
carbonyl) -2-methylphenyl ]~
2-chlorophenylacetamide



10

is

20

. 25

30

35

Example .
No. Compound
N-[4~(SH-pyrrolo{2,1-c}[1,4]-
115 benzodiazepin-10(11H)~yl~
carbonyl)-2-methylphenyl]-
2-methylphenylacetamide

A mixture of 0.93 g 10,11-dihydro-10-(4-
amino-3-methylbenzoyl)-5H-pyrrolo[2,1-c][1,4]benzodi-
azepine and 0.37 g of o-tolyl isocyanate in 50 ml of
tetrahydrofuran is heated at reflux under argon for 24
hours. The volatiles are evaporated in wvacuc to a
residue which is dissolved in methylene chloride and
passed through a pad of hydrous magnesium silicate.
Hexane is added to the filtrate at the boil to give
0.68 g of the desired product as crystals, m.p.
155-158°C.

- [e) - - T
xamide

To a solution of 319 mg of indole-~S-car-
boxylic acid in 5 ml of tetrahydrofuran is added 418.4
mg of 1,1’-carbonyldiimidazole under argon with ice-
bath cooling. The cooling bath is removed and the re-
action mixture stirred at room temperature for 2 hours.
The volatiles are evaporated in vacuo to a res1due
which is dissolved in 3 ml of xylene followed by 500 mg
of 10, 11-d1hydro-10-(4-aminobenzoyl)-SH-pyrrolo[z,l-g]-
[1,4]benzodiazepine and heating at 120° ¢ for 18 hours.
The volatiles are evaporated in vacuo to a residue
which is partitioned between 40 ml of ethyl acetate and

water. The organic layer is dried over Nazso4 and the
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volatiles evaporated jin vacuo to a residue which is
purified by chromatography on preparative plates by
elution with 1:1 ethyl acetate~hexane to give 140 mg of
the desired product as an orange solid, m.p. 130-170°¢.

Example 118

-{o~ - e~2—-carboxa (o
A 2.0 g portion of sodium hydride (60% in
oil) is washed with pentane two times. To the residue
is added 110 ml of N,N-dimethylformamide under argon.
With stirring and external cooling, 4.80 g of 2-imi-
dazolecarboxaldehyde is added and the cooling bath
removed. Slight external heating results in aﬂyellow
solution. The reaction mixture is chilled in ice and
10.8 g of 2-nitrobenzyl bromide is added. The reaction
mixture is stirred at 0° ¢ for 18 hours. The volatiles
are removed in vacyo to a residue which is stirred with
ice water, filtered and the cake washed well with water
and suction dried to give 10.9 g of the desired product
as a solid, m.p. 141-144° c. MH+ 232.
Example 119
=Di ~5H-imida - 41be azepi
A 5.0 g sample of 1-(o-nitrobenzyl)-imida-

zole-2-carboxaldehyde is dissolved in 150 ml of hot
ethyl alcohol, cooled to room temperature and filtered.
To the filtrate is added 0.5 g of 10% Pd/C and the
mixture hydrogenated at 48 psi for 4 hours. An
additional 0.5 g of 10% Pd/C is added and hydrogenation
continued for 25 hours at 65 psi. The mixture is
filtered through diatomaceous earth and the cake washed
with ethyl acetate. The filtrate is evaporated jin
vacuo to a residue which is dissolved in methylene
chloride, treated with activated carbon, filtered
through diatomaceous earth and hexanes added to the
filtrate at the boil to give 1.86 g of the desired
product as a crystalline solid, m.p. 164-170°C.
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Example 120
=Dj -5H-imi - e diaze
To a suspension of 4 mmol of lithium aluminum

hydride in 20 ml of anhydrous tetrahydrofuran is added
a 1 mmol solution of 10,11-dihydro-1l-oxo-5H-imidazo-
[2,1-c][1,4)benzodiazepine and the mixture is refluxed
for 24 hours and cooled at 0° C. To the mixture is
added dropwise 0.12 ml of water and 6 ml of 1N sodium
hydroxide. The mixture is extracted with ethyl acetate
and the solvent removed to give the desired product as
a solid. Recrystallization from methylene
chloride-hexane gives crystals, m.p. 164-170°.

Example 121

= a J=2-met e

To a mixture of 1.37 g (5 mmol) of
4-[ (2-methylbenzoyl)amino]benzoyl chloride in 15 ml of
methylene chloride, cooled to 0° C is added 1.5 ml of
triethylamine. After stirring for 3 minutes, 5 mmol of
10,11-dihydro-5H-imidazo[2,1-c]}[1,4]benzodiazepine
in 5 ml of methylene chloride is added. The cooling
bath is removed and after about 30 minutes a complete
solution is obtained. The reaction mixture is allowed
to stir at room temperature for 1 hour and the
volatiles are concentrated in vacuo. The residue is
dissolved in 100 ml of ethyl acetate and washed with
water, 2N citric acid, and brine. The solution is
dried with Na S0, and the volatiles concentrated jin

2
vacuo to give the desired product as a solid.



10

15

20

. 28

30

35

To a solution of 10 mmol of 10,1l1l-dihydro-5H-
imidazo{2,1-c]{1,4]benzodiazepine in 50 ml of methylene
chloride under argon is added 15 mmol of triethylamine
followed by ice bath cooling. A solution of 10 mmol of
4-nitrobenzoyl chloride in 10 ml of methylene chloride
is added dropwiseQ Following complete addition, the
ice bath is removed and the reaction mixture stirred at
room temperature for 2 hours. The volatiles are re-
moved in vacuo to give a residue which is dissolved in
ethyl acetate. The solution is washed with water, and
brine. The organic layer is dried with Na,so,, filtered
and evaporated in vacuo to give a solid which is
purified by flash chromatography to give desired
product as a solid.

A mixture of 5 mmol of 10,11-dihydro-10-
(4-nitrobenzoyl)-5H-imidazo[2,1-c][1,4)benzodiazepine
in 10 ml of ethyl alcohol and 10 ml of ethyl acetate
containing 0.2 g of 10% Pd/C is hydrogenated for 5
hours in a Parr hydrogenator at 35 psi of hydrogen.
The reaction mixture is filtered through a pad of
diatomaceous earth. The filtrate is concentrated in
vacuo to a solid which is purified by flash chromato-
graphy to give the desired product.



10

15

20

25

30

35

I1.41benzodiazepine

To a solution of 5 mmol of 10,11-dihydro-10-
(4-nitrobenzoyl)-5H-imidazo[2,1-c][1,4 ]benzodiazepine
in 100 ml of ethyl alcohol is added 0.5 g of 10% Pd/C
and 10 mmol of hydrazine followed by stirring and
heating under reflux for 3 hours. The reaction mixture
is filtered through diatomaceocus earth. The filtrate
is concentrated in vacuo to a residue which is
dissolved in methylene chloride and passed through a
pad of hydrous magnesium silicate. The filtrate is
concentrated in vacuo to give the desired product which
is purified by flash chromatography to give the desired
product as a solid.

--5_ - [o] - -—
-'D) on’ 'e
~ To a stirred solution of 1 mmol of 2-methyl-
benzoyl chloride in 10 ml of methylene chloride is add-
ed 1.5 mmol of triethylamine. After stirring for 15
minutes, 1 mmol of 10,11-dihydro-10-(4-aminobenzoyl)-
5H-imidazo[2,1-c][1,4]benzodiazepine is added and the
mixture stirred for 5 hours. The reaction mixture is
washed with water, and brine. The reaction mixture is
dried with.Nazso4, filtered and evaporated in vacuo to
give a solid which is purified by flash chromatography

to give the desired product as a solid.
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Table V

The following Examples are prepared using
the conditions of Example 125 with the
appropriately substituted aroyl chloride

Example
No,

Compound

126

127

128

129

130

'N-{4-(5H-imidazo[2,1-c][1,4]-

benzodiazepin-10(11H) -
Ylcarbonyl)phenyl]-2-
chlorobenzamide

N~[4-(5H~imidazo[2,1-c}[1,4]~-
benzodiazepin-10(11H) -
Ylcarbonyl)phenyl]-2,5-
dichlorobenzamide

N-[4-(5H-imidazo[2,1-c][1,4]~
benzodiazepin-10(11H) -
ylcarbonyl)phenyl]=-2,4-
dichlorobenzamide

N-{4-(5H-imidazo[2,1-c][1,4]~
benzodiazepin-10(11H)~-
Ylcarbonyl)phenyl]-2-
fluorobenzamide

N-{4-(5H~imidazof2,1-c][1,4]~
benzodiazepin-10(11H)-
Ylcarbonyl)phenyl]=-2-chloro-
4-methylbenzamide

N-[4~(5H-imidazo[2,1-c][1,4]~-
benzodiazepin-10(11H)~
Ylcarbonyl)phenyl}-2-methyl-
4-chlorobenzamide
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Table V. (cont’d)

Compound

132

133

134

135

136

137

N-[4-(5H~imidazof{2,1-c][1,4]~
benzodiazepin-10(11H)~
ylcarbonyl)phenyl]-2, 4~
dimethylbenzamide

N-[4-(5H-imidazo[2,1-c][1,4]~
benzodiazepin-10(11H) -
ylcarbonyl)phenyl]-2,3-
dimethylbenzamide

‘N=-[4~-(5H~imidazo[2,1-c][1,4])~

benzodiazepin-10(11H) -
ylcarbonyl)phenyl]-2-
methoxybenzamide

N-[4-(5H~-imidazo[2,1-c][1,4]-
benzodiazepin-10(11H)-
ylcarbonyl)phenyl]—-2-
trifluoromethoxybenzamide

N-[4~-(5H~imidazo[2,1-c][1,4]~
benzodiazepin-10{11H) -
ylcarbonyl)phenyl]-2, -
4-dimethoxybenzamide

N-[4~-(S5H-imidazo[2,1-c][1,4]-
benzodiazepin-10(11H)~-
ylcarbonyl)phenyl]-2, -
6-dimethoxybenzamide
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Example
—No.

-85=
v d

Compound

138

139

140

141

142

143

N-[4-(5H-imidazo[2,1-c][1,4]~
benzodiazepin~-10(11H)-
ylcarbonyl)phenyl]-

benzamide

N-[4-(5H-imidazo[2,1-c][1,4]-
benzodiazepin-10(11H)~
ylcarbonyi)phenyl]-z,-
6-dichlorobenzamide

N-[4-(5H~imidazo{2,1-c][1,4]~
benzodiazepin-10(11H)~
Ylcarbonyl)phenyl]-2,-
6-dimethylbenzamide

N-[4~(5H-imidazo[2,1-c][1,4]~-
benzodiazepin-10(11H)-
ylcarbonyl)phenyl}=2,~
methylthiobenzamide

N-{4-(5H-imidazo[2,1-c]}[1,4]~-
benzodiazepin-10(11H)-
Ylcarbonyl)phenyl]-2,-
methyl-3-thiophenecarboxamide

N-[4-(S5H~-imidazo[2,1-c][1,4]~
benzodiazepin-10(11H)-
Ylcarbonyl)phenyl]-3,-
methyl-2~-thiophenecarboxamide
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Example
No.

144

145

146

147

148

149

N-{4-(S5H-imidazo[2,1-c][1,4]-
benzodiazepin-10(11H) -
ylcarbonyl)phenyl]-2,~
methyl-3-furanecarboxamide

N~[4-(5H~-imidazo[2,1-c][1,4]~
benzodiazepin-10(11H) -
ylcarbonyl)phenyl]-3,~-
methyl-z-furanecarboxamide

N-[4-(5H-imidazo[2,1~c][1,4]-
benzcdiazepin-10(11H)~
Ylcarbonyl)phenyl]~-
phenylacetamide

N-[4-(5H-imidazo[2,1~-c][1,4]~
benzodiazepin-10(11H)~-
ylcarbonyl)phenyl]-
2-chlorophenylacetamide

N-[4~(5H-imidazo[2,1-c][1,4]~
benzodiazepin-10(11H)~-
Ylcarbonyl)phenyl]-
2-methylphenylacetamide

N-[{4-(5H-imidazo[2,1-c][1,4]-
benzodiazepin-10(11H) -
yYlcarbonyl)phenyl]-
2-methyl-3-thiopheneacetamide




10

15

20

{ 25

30

35

Example

No. - Compound

N-[4~(5H-imidazo[(2,1-c][1,4]~
150 benzodiazepin-10(11H)~

ylcarbonyl)phenyl]}-

2-methyl-3-furanacetamide

Exanple 13]

- - - o] — - 3 - -
- ~ylcarbon =2~m
As described for Example 125 a mixture of 1

mmol of 7-chloro-10,1l1-dihydro-5H-imidazo[2,1-c][1,4]~
benzodiazepine, 1.1 mmol of 4-[(2-methylbenzoyl)amino]-
benzoyl chloride and 1.5 mmol of triethylamine in 10 ml
of dichloromethane is stirred at room temperature for 3
hours and worked up to give the desired product as a
solid.

—[d=(7~ oxy-5H~ - zepin-
0 i -2 id

As described for Example 125 a mixture of 1.0
mmol of 7-methoxy-10,1l1-dihydro-5H-imidazo{2,1-c}[1,4]-
benzodiazepine, 1.1 mmol of 4-{ (2-methylbenzoyl)amino]-
benzoyl chloride and 1.5 mmol of triethylamine in 10 ml
of dichloromethane is stirred for 3 hours at room
temperature and worked up to give the product as a'
solid.

Example 153
~[4=({7,8-Me le i -SH-imidaz -Cc 41-
benzodiazepin-10(11H)~-ylcarbonyllphenyl]-2-
methylbenzamide

As described for Example 125 a mixture of 1.0
mmol of 7,8-methylenedioxy-10,11-dihydro-5H~-imidazo-
[2,1-c][1,4]benzodiazepine, 1.1 mmol of 4~[(2-methyl-
benzoyl)amino}benzoyl chloride and 1.5 mmol of
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triethylamine in 10 ml of dichloromethane is stirred at
room temperature for 3 hours and worked up to give the
desired product as a solid.
ample
-Dj -5-(4-nitrobenzo olo - i
To a solution of 5 mmol of 4,5-dihydro-
pyrrolo-{1l,2-ajquinoxaline in 50 ml of methylene
chloride under argon is added 10 mmol of triethylamine
followed by ice bath cooling. A solution of 5 mmol of
4-nitrobenzoyl chloride in 10 ml of methylene chloride
is added dropwise. Following coﬁplete addition, the
ice bath is removed and the reaction mixture stirred at
room temperature for 2 hours. The volatiles are re-
moved in vacuo to give a residue which is dissolved in
ethyl acetate. The solution is washed with water, 1N
HC1, NaHCO,, and brine. The reaction mixture is dried
with Nazso4, filtered and evaporated in vacuo to give a
solid which is purified by flash chromatography to give
the desired product (from ethyl acetate) as a solid,
m.p. 174-178°C.

Example 155
- - o -

A mixture of 1 mmol of 4,5-dihydro-5-(4-
nitrobenzoyl)pyrrolo[l,2-a]Jquinoxaline in 10 ml of
ethyl alcohol and 10 ml of ethyl acetate containing 0.2
g of 10% Pd/C is hydrogenated for 5 hours. The
reaction mixture is filtered through a pad of
diatomaceous earth. The filtrate is concentrated in
Yacuo to a solid which is purified by flash
chromatography to give the desired product, m.p.
225-228°C.

PR
bl . v
v it e
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Example 156
- -5 {4 e -a e
To a solution of 1 mmol of 4,5-dihydro-5-(4-

nitrobenzoyl)pyrrolo(l,2~ajquinoxaline in 20 ml of
ethyl alcohol is added 0.2 g of 10% Pd/C and 2.5 mmol
of hydrazine followed by stirring and heating under
reflux for 2 hours. The hot reaction mixture is
filtered through diatomaceous earth and the filter cake
washed with hot chloroform and the filtrate concentra-
ted in vacuo. The residue is triturated with ethyl
acetate and the mixture filtered to give the desired
product as crystals, m.p. 225°-228°c.

To a stirred solution of 1.5 mmol of 2-methyl-
benzoyl chloride in 10 ml of methylene chloride is add-
ed 3 mmol of triethylamine. After stirring for 15
minutes, 1.5 mmol of 4,5-dihydro-5-(4-aminobenzoyl)-
pyrrolo[l,2-ajquinoxaline is added and the mixture
stirred for 5 hours. The reaction mixture is washed
with water, 1IN HC1, Nchos, and brine. The reaction
mixture is dried with Na, so,, filtered and evaporated
in vacuo to give a solid which is purified by flash
chromatography to give the desired product as a soliag,

m.p. 206-207°cC.
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Table VI

The followin§ Examples are prepared using
the conditions of Example 157 with the
appropriately substituted aroyl chloride

Compound

158

159

160

16l

162

163

N-[4-(pyrrolo[l,2-ajgquinoxalin-
=5(4H) ylcarbonyl)phenyl]-2-
chlorobenzamide

N-[4-(pyrrolo[1l,2-a]lquinoxalin-5 (4H)~-
ylcarbonyl ]Jphenyl=-2,5-dichloro~-
benzamide

N-[4-(pyrrolo[l,2~a]quinoxalin=-5(4H) -
ylcarbonyl)phenyl}-2,4-dichloro~
benzamide, m.p. 200°-202°c

N-[4-(pyrrolo[l,2-a)jquinoxalin-5 (4H) -
ylcarbonyl)phenyl]=-2-chloro—4-methyl-
benzamide

N-{4-(pyrrolo[l,2-a)quinoxalin-5 (4H) -
ylcarbonyl)phenyl]-2-methyl-4-chloro-
benzamide

N-{4~-(pyrrolo[1,2-a]quinoxalin-5(4H) -
ylcarbonyl)phenyl]-2,4-dimethyl-
benzamide
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Example
No.

e Vv cont’d

Compound

164

165

166

167

168

169

170

171

N-{4-(pyrrolo[l,2-ajguinoxalin=-5(4H)~-
ylcarbonyl)phenyl]-2,3~-dimethyl-
benzamide, m.p. 216°-220°¢

N-[4~(pyrrolo{l,2-alquinoxalin-5 (4H) -
ylcarbonyl)phenyl]-2-methoxy-
benzamide

N-[4-(pyrrolo[l,2-a]Jquinoxalin-5(4H) -
ylcarbonyl)phenyl]-2-trifluoro-
methoxybenzamide

N-[4-(pyrrolo{l,2-ajquinoxalin-5(4H)~
ylcarbonyl)phenyl]=-2,4-dimethoxy-
benzamide

N-[4-(pyrrolo[1l,2-a]quinoxalin-5(4H) -
ylcarbonyl)phenyl]-2, 6-dimethoxy-
benzamide

N-[4-(pyrrolo[l,2-a]jquinoxalin-5 (4H) -
ylcarbonyl)phenyl]benzamide

N-[4-(pyrrolo{l,2-ajquinoxalin-5(4H) -
ylcarbonyl)phenyl]-2,6~dichloro-
benzamide

N-[4-(pyrrolo[l,2-ajquinoxalin-5 (4H)~
Ylcarbonyl)phenyl]~2,6-dimethyl-
benzamide




-2
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Example Compound

No.
N-{4~(pyrrolo[l,2-aljquinoxalin-5(4H)-
172 Ylcarbonyl)phenyl]-2-(methylthio)-
benzamide

N-{4-(pyrrolo[l,2-alguinoxalin-5(4H)-
173 Ylcarbonyl)phenyl]-2-methyl-3-
thiophenecarboxanide

N-[4-(pyrrolo[l,2-a]jquinoxalin-5(4H)~
174 Ylcarbonyl)phenyl]-3-methyl-2-
thiophenecarboxamide

N-[4-(pyrrolo[l,2-ajquinoxalin-5(4H) -
175 ylcarbonyl)phenyl]-2-methyl-3-
furanecarboxamide

N-[4-(pyrrolo{l,2-ajquinoxalin-5(4H) -
176 ylcarbonyl)phenyl]-3-methyl-2-
furanecarboxamide

N-[4-(pyrrolo[l,2-ajquinoxalin-5(4H)-
177 : ylcarbonyl)phenyl ]lbenzeneacetamide

N-[4-(pyrrolo[l,2-ajquinoxalin-5 (4H) -
178 Ylcarbonyl)phenyl]-2-chlorobenzene
acetanide

. N-[4-(pyrrolo[l,2-a)lquinoxalin-5 (4H) -
179 ylcarbonyl)phenyl]-2-methylbenzene
acetamide, yellow foam
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Example Compound
No.

N-[4-(pyrrolo[l,2-ajquinoxalin-5(4H) -
180 ylcarbonyl)phenyl]=-2-methyl-3-
thiopheneacetamide

To a suspension of 4 mmol of lithium aluminum
hydride in 25 ml of anhydrous tetrahydrofuran is added
1 mmol of 9,10-dihydro-4H-furo[2,3-elpyrrolo[il,2-a]l-
[1,4]diazepin-9-one. The mixture is refluxed for 12
hours and allowed to stand overnight. To the mixture
is added dropwise 0.12 ml of water and then 6 ml of 1IN
sodium hydroxide. The mixture is extracted with ethyl
acetate and the extract dried(Nazso4). The volatiles

are removed in vacuo to give the desired product as a
solid.
Example 182
11.41djazepine

A solution of 1 mmol of 4H-furo[2,3-e]-
pyrrolo[l,2-aj[1,4])diazepine and 0.2 g of 10% Pd/C in
10 ml of 10 ml of ethanol is hydrogenated for 18 hours.
The reaction mixture is filtered through diatomaceous
earth and the filtrate is evaporated in vacuo to give
the desired product as a solid.

Example 183
-[4=- - o) - (o -a 4]diazepin-10-
=ylc -2 benzami

To a mixture of 1.1 mmol of 4-[(2-methyl-
benzoyl)amino]benzoyl chloride in 10 ml of methylene
chloride, cooled to 0° ¢ is added 1.5 mmol of
triethylamine. To the mixture is added 1 mmol of
9,10-dihydro-4H-furo(2,3-e]pyrrolo{l,2-a][1,4]diazepine
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and the mixture stirred at toom temperature for 2
hours. The reaction mixture is concentrated in vacuo
and the residue is dissolved in 100 ml of ethyl acetate
and washed with water, 2N citric acid, agueous Ncho3
and brine. The solution is dried with Na_so, and the
volatiles concentrated in vacug to give a solid which
is purified by flash chromatography to give the desired

product.

Example 184
- =10-(4-ni oyl)-4H-fu -
lofl.2-a1[1.41diazep]

To a solution of 1.0 mmol of 9,10-dihydro-4H-
furo[2,3-e]pyrrolof{l,2-a][1,4]diazepine in 10 ml of
methylene chloride under argon is added 1.5 mmol of
triethylamine followed by ice bath cooling. A solution
of 1.1 mmol of 4-nitrobenzoyl chloride in 5 ml of
methylene chloride is added dropwise. Following
complete addition, the ice bath is removed and the
reaction mixture is stirred at room temperature for 2
hours. The volatiles are removed in vacuo to give a
residue which is dissolved in ethyl acetate. The sol-
ution is washed with water, 1N HC1, NaHCO,, and brine.
The reaction mixture is dried with Na,s0,, filtered and
evaporated in vacuo to give a solid which is purified
by flash chromatography on silica gel to give desired

product as a solid.

A mixture of 1 mmol of 9,10-dihydro-10-(4-
nitrobenzoyl)-4H-furo[2,3~-e]pyrrolo[l,2~a][1l,4]diaze~
pine in 10 ml of ethyl alcohol and 10 ml of ethyl
acetate containing 0.2 g of 10% Pd/C is hydrogenated
for 5 hours. The reaction mixture is filtered through
a pad of diatomaceous earth. The filtrate is
concentrated in vacuo to a solid which is purified by
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flash chromatography on silica gel to give the desired
product.

To a solution of 1 mmol of 9,10-dihydro-10-
(4-nitrobenzoyl)-4H-furo[2,3-e}pyrrolo[l,2-a]{1,4]-
diazepine in 20 ml of ethyl alcohol is added 0.2 g of
10% Pd/C and 2.5 mmol of hydrazine followed by stirring
and heating under reflux for 3 hours. The room
temperature reaction mixture is filtered throngh
diatomaceous earth and the filtrate concentrated jin
vacuo. The residue is dissolved in methylene chloride
and passed through a thin pad of hydrous magnesium
silicate. The filtrate is concentrated in vacuo to
give the desired product which is purifigd by flash
chromatography on silica gel to give the desired
product as a solid.

To a stirred solution of 1.1 mmol of 2-methyl-
benzoyl chloride in 10 ml of methylene chloride is add-
ed 1.5 mmol of triethylamine. To the mixture is added
1.1 mmol of 9,10-dihydro-10-(4-aminobenzoyl)-4H-furo~-
[2,3-e]pyrrolofl,2-a][l,4]diazepine and the mixture is
stirred for 5 hours. The reaction mixture is washed
with water, 1N citric acid, NaHco,, and brine. The
reaction mixture is dried with Nazso4, filtered and
evaporated in vacuo to give a solid which is purified
by flash chromatography on silica gel with ethyl
acetate-hexane as solvent to give the desired product
as a solid.
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Iable VII
The following Examples are prepared using
the conditions of Example 187 with the
appropriately substituted aroyl chloride.

Compound

lss8

189

190

191

192

193

N-[4-(4H-Furo[2,3-e]pyrrolo[l,2~-a]-
[1,4)}diazepin-10(9H)~-ylcarbonyl)-
phenyl]-2-chlorobenzamide

N-[4-(4H-Furo{2,3-e]pyrrolo[l,2-a]-
[1,4]diazepin-10(9H)~ylcarbonyl)-
phenyl}-2,5-dichlorobenzamide

N-[4-(4H-Furo[2,3-e]pyrrolo[l,2-a}-
[1,4]diazepin-10(9H) -ylcarbonyl)~-
phenyl]-2,4-dichlorobenzanide

N-[4-(4H-Furo(2,3-elpyrrolo[l,2-a]-
[1,4]diazepin-10(9H) -ylcarbonyl) -
phenyl ]-2-chloro-4-methylbenzamide

N-{4-(4H-Furo[2,3-e]pyrrolo(l,2-a]-
[1,4]diazepin-10(9H)-ylcarbonyl)-
phenyl]-2-methyl-4-chlorobenzamide

N-[4-(4H-Furo[2,3-e]pyrrolo[l,2-a]~
[1,4)diazepin-10(9H)-ylcarbonyl)-
phenyl]-2,4-dimethylbenzamide
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No.

' rd

Compound

194

195

196

197

198

199

200

N~[4~(4H-Furo[2,3-e]pyrrolo(l,2-a]-
{1,4)diazepin-10(9H)-ylcarbonyl) -
phenyl}-2,3-dimethylbenzamide

N-[4-(4H-Furo[2,3-e]pyrrolo{l,2-a]-
[1,4]diazepin-10(9H)~-ylcarbonyl) -~
phenyl]-2-methoxybenzamide

N~[4-(4H-Furof2,3-e]pyrrolo[l,2-a]-
[1,4)}diazepin-10(9H)-ylcarbonyl)-
phenyl]-2~-trifluoromethoxybenzamide

N-[4-(4H-Furo[2,3-e]pyrrolo[l,2-a]-
[1,4])diazepin-10(9H)~ylcarbonyl)~-
phenyl]-2,4-dimethoxybenzamide

N-{4~(4H-Furo[2,3-e]pyrrolo[l,2-a]-
[1,4]diazepin-10(9H)-ylcarbonyl)-
phenyl]-2-methoxy-4-chlorobenzamide

N-[4-~(4H-Furo([2,3-e]pyrrolo[l,2-a]l]-
[1,4])diazepin-10(9H) -ylcarbonyl)~-
phenyl]-2,6-dichlorobenzamide

N-[4-(4H-Furo[2,3-e]pyrrolo[l,2-a]~-
[1,4]diazepin-10(9H)~-ylcarbonyl) -
phenyl]-2-methylthiobenzamide
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Table VII (cont’d)

Compound

201

202

203

204

205

206

N-[4-(4H-Furo[2,3-e]pyrrolo{l,2-a]-
[1,4)diazepin~10(9H)~-ylcarbonyl)-
phenyl]-2-methyl-3~-thiophene-
carboxamide

N-[4~-(4H-Furo[2,3-e]pyrrolo[l,2-a]-

- [1,4]diazepin=-10(9H) ~ylcarbonyl) -

phenyl }-3-methyl-2-thiophene-
carboxamide

N-[4-(4H~Furo[2,3-e]pyrrolo[1l,2-a]~-

- [1,4)diazepin-10(9H) ~ylcarbonyl) -

phenyl ]-2-methyl-3-furane-
carboxamide -

N-[4-(4H-Furo{2,3-e]pyrrolo{l,2-a]-
[1,4)diazepin-10(9H)-ylcarbonyl)-
phenyl]-3-methyl-2-furane-
carboxamide

N-[4-(4H-Furo[2,3-e}pyrroio[1,z-a]-
[1,4]diazepin-10(9H)-ylcarbonyl)-
phenyl]-2-chlorobenzeneacetamide

N-{4-(4H~-Furo[2,3~-e]pyrrolo[l,2-a]-
[1,4)diazepin-10(9H)~-ylcarbonyl)-
phenyl]-2-methylbenzeneacetamide
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Example Compound
_No.
N-[4-(4H-Furo[2,3-e]lpyrrolo[l,2-a]-
207 [1,4]}diazepin-10(9H) ~ylcarbonyl) -
phenyl]-2-methyl-3-thiophene-
acetamide

N-[4-(4H~Furo[2,3-e]pyrrolo(l,2-a]~
208 [1,4)diazepin-10(9H)~ylcarbonyl)~-
' phenyl]-cyclochexanecarboxamide

N-[4-(4H-Furo{2,3-e]pyrrolo[l,2-a)-
209 [1,4)]diazepin=-10(9H)~ylcarbonyl)~
phenyl]-cyclohexylacetamide

To a mixture of 1.37 g of 4~[ (2-methyl-
benzoyl)amino]}benzoyl chloride in 15 ml of methylene
chloride, cooled to 0° ¢ is added 1.5 ml of
triethylamine. To the mixture is added 5 mmol of
5,10-dihydro-4H-pyrazolo[5,1-c] {1, 4]benzodiazepine.

The reaction mixture is allowed to stir at room
temperature for 48 hours and the volatiles are removed
in vacuo to give a residue. The residue is dissolved
in 100 ml of ethyl acetate and washed with water, 2N
citric acid, aqueous NaHCO, and brine. The solution is
dried with Nazso4 and the solvent removed in vacuo. The
residue is purified by flash chromatography on silica
gel with ethyl acetate-hexane to give the desired
product, m.p. 142°-146°c.
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To a solution of 10 mmol of 5,10-dihydro-
4H-pyrazolo[5,1~-c][1,4]benzodiazepine in 50 ml of
methylene chloride under argon is added 15 mmol of
triethylamine followed by ice bath cooling. A solution
of 11 mmol of 4-nitrobenzoyl chloride in 10 ml of
methylene chloride is added dropwise. Following
complete addition, the ice bath is removed and the
reaction mixture stirred at room temperature for 2
hours. The volatiles are removed in wvacuo to give_a
residue which is dissolved in ethyl acetate. The
solution is washed with water, Ncho3, and brine. The
reaction mixture is dried with Nazso4, filtered and
evaporated in vacuo to give a solid which is purified
by flash chromatography on silica gel to give desired
product as a solid, m.p. 227°-229%¢.

f1.41benzodiazepine .

A mixture of 5 mmol of 5,10-dihydro-5-
(4-nitrobenzoyl)-4H-pyrazolo-[{5,1-c]{1,4]benzodiazepine
in 25 ml1 of ethyl alcohol and 10 ml of ethyl acetate
containing 0.2 g of 10% P4d/C is hydrogenated for 5
hours. The reaction mixture is filtered through a pad
of diatomaceous earth. The filtrate is concentrated jin-

vacuo to a solid which is purified by flash
chromatography on silica gel to give the desired
product as a tan solid.
' Example 213
10~ ro-5-(4-aminobenzo =4H~-pyrazolo- -cl-
[1.4]benzodiazepine
To a solution of 5 mmol of 5,10-dihydro-5-(4-

nitrobenzoyl)-4H-pyrazolo~[5,1-c][1,4]benzodiazepine
in 25 ml of ethyl alcohol is added 0.3 g of 10% Pd/C
and 15 mmol of hydrazine. The mixture is heated under
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reflux for 3 hours, and the mixture is filtered through
diatomaceous earth. The filtrate is concentrated in
vacuo to a residue which is dissolved in methylene
chloride and passed through a thin pad of hydrous
magnesium silicate. The filtrate is concentrated in
vacuo to give the desired product which is purified by
flash chromatography on silica gel to give the desired
product as a solid, exact mass by mass spectrometry:
305.1402 (M+H) .

To a stirred solution of 3 mmol of 2-methyl-
benzoyl chloride in 10 ml of methylene chloride is add-
ed 5 mmol of triethylamine and 3 mmol of 5,10-dihydro-
5-(4-aminobenzoyl)~4H-pyrazolo~{5,1-c][1, 4)benzodiaze~-
pine. The mixture is stirred at room temperature for 5
hours and is then washed with water, Ncho3, and brine.
The organic layer is dried with Nazso4, filtered and
evaporated in vacuo to give a solid which is purified
by flash chromatography on silica gel to give the
desired product as a solid, m.p. 142°-146%c.
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Table VIII

The following Examples are prepared using
the conditions of Example 214 with the
appropriately substituted aroyl chloride.

Compound

215

216

217

218

219

220

This Sheer 1

i

N-[4-(4H-Pyrazolo{5,1-c][1,4]benzo-
diazepin-5(10H) -ylcarbonyl)phenyl]-
2-methoxyﬁenzenéacetamide, n.p.
185-188°¢C

N-[4-(4H-Pyrazolo{5,1-c][1,4]benzo-
diazepin-5(10H) ~ylcarbonyl)phenyl}-
2,5-dichlorobenzamide

N-[4~(4H-Pyrazolo[5,1-c][1,4]benzo-
diazepin-5(10H)-ylcarbonyl)phenyl]-
2,4-dichlorobenzamide, colorless
foam; exact mass by mass spectro-
metry:479.0896 (M+H)

N-[4-(4H-Pyrazolo[5,1-c][1,4}benzo-
diazepin-5(10H) -ylcarbonyl)phenyl |-
2-chloro-4-methylbenzamide

N~[4-(4H-Pyrazolo[5,1~-c][1,4]benzo-
diazepin~-5(10H)~ylcarbonyl)phenyl]-
2-methyl-4-chlorcbenzamide

N-[4-(4H-Pyrazolo[5,1-c][1,4]benzo-
diazepin-5(10H)~ylcarbonyl)phenyl]-
2,4~-dimethylbenzamide

S Been
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Iable VIII (cont’d)

Compound

221

222

223

224

225

226

227

N-[4-(4H-Pyrazolo[5,1-c][1,4]benzo~-
diazepin-5(10H)~ylcarbonyl)phenyl]-
2,3-dimethylbenzamide

N-[4-(4H-Pyrazolo[5,1-c]{1l,4]benzo~-
diazepin-5 (10H)-ylcarbonyl)phenyl}-
2-methoxybenzamide

N-[{4-(4H-Pyrazolo[5,1-c][1,4]benzo~
diazepin-5(10H)~-ylcarbonyl)phenyl]-
2-trifluoromethoxybenzamide

N-[4~(4H-Pyrazolo[5,1~-c][1,4]benzo~
diazepin-5(10H) -ylcarbonyl)phenyl]-
2,4-dimethoxybenzamide

N-[4~(4H-Pyrazolo[5,1-c][1,4]benzo-
diazepin=-5(10H)-ylcarbonyl)phenylj}-
2,6~dimethoxybenzamide

N-[4-(4H-Pyrazolo[5,1-c]{1,4]benzo~
diazepin-5(10H) -ylcarbonyl)phenyl}-
benzamide

N-[4-(4H~-Pyrazolo[5,1-c][1,4]benzo-
diazepin-5(10H) -ylcarbonyl)phenyl]-
2,6-dichlorobenzamide
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Compound

228

229

230

231

232

233

234

235

N-[4~(4H-Pyrazolo[5,1-c][1,4]benzo~-
diazepin-5(10H)-ylcarbonyl)phenyl]-
2,6-dimethylbenzamide

N-[4-(4H~-Pyrazolo[5,1-c][1,4]benzo-
diazepin-5(10H)-ylcarbonyl)phenyl]-
2-methylthiobenzamide

N-[4-(4H-Pyrazolo{5,1-c][1,4]benzo~
diazepin-5(10H)-ylcarbonyl)phenyl]~
2-methyl-~3~-thiophenecarboxamide

N-{4~(4H-Pyrazolo[5,1~-c][1,4}benzo-
diazepin-5(10H)~-ylcarbonyl)phenyl]~-
3-methyl-2-thiophenecarboxamide

N-[4-(4H-Pyrazolo{5,1-c][1,4]benzo-
diazepin-5(10H)~ylcarbonyl)phenyl]-
2-methyl-3-furanecarboxamide

N-[4~(4H-Pyrazolo[5,1~-c][1,4]benzo-
diazepin-5(10H)-ylcarbonyl)phenyl]~-
3-methyl-2-furanecarboxamide

N-[{4-(4H-Pyrazolo[5,1~-c][1, 4 ]benzo~
diazepin-5(10H) ~ylcarbonyl)phenyl]-
3-cyclohexenecarboxamide

N-~[4-(4H~Pyrazolo[5,1-c]}[1,4]benzo~-
diazepin-5(10H)~ylcarbonyl)phenyl]~-
2-chlorobenzeneacetanide
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Example Compound
No.

N-[4-(4H-Pyrazolo[5,1~-c][1,4]benzo~
236 diazepin-5(10H)~-ylcarbonyl)phenyl]-
2-methylbenzeneacetamide

N-[4~-(4H-Pyrazolo[5,1-c][1,4]benzo-
237 diazepin-5(10H)~ylcarbonyl)phenyl]-
2-methyl-3~-thiopheneacetamide

To a mixture of 7.0 g of 9-oxo-9,10-dihydro-
4H-pyrrolo{l,2-ajthieno[2,3~e][1,4]diazepin in 25 ml of
anhydrous tetrahydrofuran is added 9 ml of 10 molar
boron-dimethylsulfide in tetrahydrofuran. The mixture
is refluxed for 6 hours. The solution is cooled to room
temperature and 25 ml of methanol added dropwise. The
volatiles are removed under vacuum. To the residue is
added 100 ml of 2 N NaOH. The mixture is refluxed 5
hours and filtered. The solid is extracted with
dichloromethane and the extract is washed with 2 N
citric acid, water and dried (Nazso4). The solvent is
removed in vacuo to give the desired product as a
solid.

To a mixture of 1.37 g (5mmol) of
4-[ (2-methylbenzoyl)amino]benzoyl chloride in 15 ml of
methylene chloride, cooled to 0° c is added 1.5 ml of
triethylamine. To the mixture is added 5 mmol of
9,1o-dihydro-4H-pyrazolo[1,2-a]thieno[2,3-e][1,4}diaze-
pine. The cooling bath is removed and the reaction
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mixture is allowed to stir at room temperature for 48
hours. The volatiles are removed in vacuo to give a
residue. The residue is dissolved in 100 ml of ethyl
acetate and washed with water, 2N citric acid, aqueous
NaHCO, and brine. The solution is dried with Na,so,
and the solvent removed in vacuo to give a solid. The
solid is purified by flash chromatography on silica gel
to give the desired product.
Example 2490
- ~10~(4~nitrobe -4H~ -
~althje - 41di i

To a solution of 10 mmol of 9,10-dihydro-4H-
pyrrolo{l,2-althieno(2,3-e]{1,4}diazepine in 50 ml of
methylene chloride under argon is added 15 mmol of tri-
ethylamine followed by ice bath cooling. A solution of
11 mmol of 4-nitrobenzoyl chloride in 10 ml of
methylene chloride is added dropwise. Following
complete addition, the ice bath is removed and the
reaction mixture stirred at room temperature for 2
hours. The volatiles are removed in vacuo to give a
residue which is dissolved in ethyl acetate. The
solution is_washed with water, 1N HC1, NaHCo,, and
brine. The organic layer is dried with Na,so,, filtered
and evaporated in vacuo to give a solid which is
purified by flash chromatography on silica gel to give
desired product as a solid.

Example 241

- —310-(4— o) ~4H~ o=
_ _ o zeDni

A mixture of 2 g of 9,10~dihydro-10-(4-
nitrobenzoyl)-4H-pyrrolo-[1,2-a]jthieno[2,3-e][1,4]~-
diazepine in 20 ml of ethyl alcohol and 20 ml of ethyl
acetate containing 0.2 g of 10% P4/C is hydrogenated
for 5 hours. The reaction mixture is filtered through
a pad of diatomaceous earth. The filtrate is
concentrated in vacuo to a solid which is purified by.

flash chromatography to give the desired product.
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To a solution of 5 mmol of 9,10-dihydro-10-
(4-nitrobenzoyl)-4H-pyrrolo-[1,2~ajthieno(2,3-e][1,4]~
diazepine in 25 ml of ethyl alcohol is added 0.13 g of
10% P4d/C and 15 mmol of hydrazine followed by stirring
and heating under reflux for 3 hours. The cooled
reaction mixture is filtered through diatomaceous
earth. The filtrate is concentrated jn vacuo to a
residue which is dissolved in methylene chloride and
passed through a pad of hydrous magnesium silicate.
The filtrate is concentrated in wvacuo to give the
desired product which is purified by flash
chromatography on silica gel to give the desired
product as a solid.

- o =-2-met i

To a stirred solution of 5 mmol of 2-methyl-
benzoyl chloride in 10 ml of methylene chloride is add-
ed 7 mmol of triethylamine and 5 mmol of 9,10-dihydro-
10-(4~-aminobenzoyl) -4H-pyrrolo-[1,2-a)thieno[2,3-e]~
[1,4]diazepine and the mixture stirred for 5 hours. The
reaction mixture is washed with water, 2N citric aciq,
NaHCO,, and brine. The organic layer is dried with
Nazso4, filtered and evaporated in vacuo to give a
solid which is purified by flash chromatography on

silica gel to give the desired product as a solid.
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Table IX

The following'Examples are prepared using
the conditions of Example 243 with the
appropriately substituted aroyl chloride.

Example Compound
—No. '
N-[4~(4H-pyrrolo{l,2-a)thieno-
244 : [2,3-e][1,4)diazepin-10(9H) -yl
carbonyl)phenyl }-2-chloro-
benzamide

N-[4-(4H-pyrrolo[1l,2-a]thieno-

245 (2,3-e][1,4)diazepin-10(9H) -yl
carbonyl)phenyl]-2,5-dichloro-
benzamide

N-[4~(4H~pyrrolo(1l,2-aljthieno~

246 [2,3-e]{1,4]diazepin-10(9H)~yl
carbonyl)phenyl]=-2,4-dichloro-
benzanmide

N-[4-(4H-pyrrolo[1l,2-a]thieno-
247 ' [2,3-e]{1,4]diazepin-10(9H) -yl

carbonyl)phenyl }-2-chloro-

4-methylbenzamide

N-[4-(4H-pyrrolo(1,2-a)thieno-
248 . [2,3-e][1,4]diazepin-10(9H) ~yl

carbonyl)phenyl }-2-methyl-

4-chlorobenzamide

N-[4-(4H~pyrrolo{1,2-a]thieno-
249 ' [2,3-e]{1,4]diazepin-10(9H)~yl
' carbonyl)phenyl}-2,4-

__d ' dimethylbenzamide
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Table IX (cont’d)

Compound

250

251

252

253

254

255

N~[4-(4H-pyrrolo[1l,2-a)thieno-
[2,3-e][1,4]diazepin-10(9H) -yl
carbonyl)phenyl]-2,3-
dimethylbenzamide

N-[4-(4H-pyrrolo[l,2-a)thieno-
(2,3-e][1,4)diazepin-10(9H)~yl
carbonyl)phenyl ] -2-methoxy-
benzamide

N-{4-(4H-pyrrolo[1l,2-a]thieno~
[2,3-e][1,4]diazepin-10(9H) -yl
carbonyl)phenyl]-2-
trifluoromethoxybenzamide

N-[4~-(4H-pyrrolo[l,2-althieno~
[2,3~e][1,4]diazepin-10(9H) ~yl
carbonyl)phenyl]-2,4-
dimethoxybenzamide

N-[4~-(4H-pyrrolo[1l,2-althieno~-
[2,3-e][1,4]diazepin-10(9H) -yl
carbonyl)phenyl]-2, 6-
dimethoxybenzanide

N-[4~(4H-pyrrolo[1l,2~a]thieno-
[2,3-e][1,4)diazepin-10(9H)~-yl
carbonyl)phenyl]-2, 6-
dichlorobenzamide

¢ A e A ———. mas
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Iable IX (cont’d)

Compound

256

257

258

259

260

261

262

v
L

w~rg o
e e

N-[4-(4H-pyrrolo[1l,2~-a]thieno-
{2,3-e][1,4)diazepin-10(9H) -yl
carbonyl)phenyl}-2,6-
dimethylbenzamide

N-[4-(4H-pyrrolo[l,2-ajthieno-
[2,3-e][1,4])dlazepin~-10(9H) -yl
carbonyl)phenyl}-2-
methoxy-4-chlorobenzamide

N-[4~(4H-pyrrolo{l,2-ajthieno-
[2,3-e][1,4)}diazepin-10(9H) -yl
carbonyl)phenyl}-2-
methoxybenzeneacetamide

N-[4~(4H-pyrrolo{l,2-aljthieno-
[2,3-e]}[1,4]dilazepin~10(9H)~yl
carbonyl)phenyl]-2-(methylthio) -
benzamide |

N-[4-(4H-pyrrolo[1l,2-ajthieno-
[2,3-e][1,4)diazepin-10(9H)~yl
carbonyl)phenyl]-2-
methyl-3-thiophenecarboxamide

N-[4-(4H-pyrrolo[1l,2-a])thieno-
{2,3~-e][1,4])diazepin~10(9H) -yl
carbonyl)phenyl]-3-methyl-2-
thiophenecarboxamide

N-[4-(4H-pyrrolo{l,2-ajthieno-
[2,3-e][1,4]diazepin-10({9H) -yl
carbonyl)phenyl]-3-methyl-2-
furancarboxamide
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Table IX (cont’d)
Example Compound
No, _
N-[4-(4H~-pyrrolo[1l,2-a]thieno~
263 (2,3-e}[1,4)diazepin-10(9H) -yl

carbonyl)phenyl]-3-
chlorophenylacetamide

N-[4-(4H-pyrrolo[1,2-a]thieno~
264 [2,3-e][1,4]diazepin-10(9H) -yl
' carbonyl)phenyl]-2-
methylbenzeneacetamide

N-[4~-(4H-pyrrolo[1l,2-a]lthieno-
265 [2,3~e][1,4]}diazepin-10(9H) -yl

carbonyl)phenyl]-2-

methyl-3-thiopheneacetamide

To a suspension of 7.0 g of 5-oxo-4,5-di-
hydropyrrolofl,2-aljthieno{3,2-e][1,4]diazepine in 25 ml
of anhydrous tetrahydrofuran is added 9 ml of 10 M
borane-dimethylsulfide in tetrahydrofuran. The mixture
is refluxed for 6 hours. The solution is cooled to
room temperature and 25 ml of methanol added dropwise.
The volatiles are removed under vacuum. To the residue
is added 100 ml of 2 N NaOH. The mixture is refluxed 5
hours and filtered. The solid is extracted with
dichloromethane and the extract is washed with 2 N
citric acid, water and dried (Nazso4). The solvent is
removed to give a solid.
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To a mixture of 5.5 mmol of 4-{(2-methylben-
zoyl)amino]benzoyl chloride in 20 ml of methylene
chloride, cooled to 0° ¢ is added 7.5 mmol of
triethylamine and 5 mmol of 4,10-dihydro-5H-pyrazolo-
[1,2-a]thieno[3,2-e][1,4)diazepine. The cooling bath is
removed and the reaction mixture is allowed to stir at
room temperature for 48 hours. The volatiles are
removed in vacuo to give a residue. The residue is
dissolved in 100 ml of ethyl acetate and the solution
washed with water, 2N citric acid, aqueous NaHCO3 and
brine. The solution is dried with Na,S0, and the
solvent concentrated jn vacuo to give a solid. The
solid is purified by flash chromatography on silica gel
to give the desired product as a solid and foam, m.p.
162°-188°c, Anal. calc’d for C,_H, N.0.S: C,70.2; H,5.0

257217372
N,2.8; S,7.5 Found: c,69.5, H,5.2
N'gosg 8'700-
Example 268
=Dihydro-4-(4-nitro -5H=- -

To a solution of 3 mmol of 4,10-dihydro-5H-
pyrrolo[l,2-a]thieno[3,2~e][1,4)diazepine in 10 ml of
methylene chloride under argon is added 5 mmol of
triethylamine followed by ice bath cooling. A solution
of 3.3 mmol of 4-nitrobenzoyl chloride in 3 ml of
methylene chloride is added dropwise. Following
complete addition, the ice bath is removed and the
reaction mixture stirred at room temperature for 2
hours. The volatiles are removed in vacuo to give a
residue which is dissolved in ethyl acetate. The
solution is washed with water, 2 N citric acid, NaHCO
and brine. The reaction mixture is dried with Na,so,,
filtered and evaporated in vacuo to give a solid which

3'
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is purified by flash chromatography on silica gel to
give desired product as a solid.

A mixture of 5 mmol of 4,10-dihydro-4-(4-
nitrobenzoyl)-5H-pyrrolo-(1,2-aJthieno[3,2-e][1,4]~
diazepine in 25 ml of ethyl alcohol and 25 ml of ethyl
acetate containing 0.2 g of 10% Pd/C is hydrogenated
for 5 hours. The reaction mixture is filtered through
a pad of diatomaceous earth. The filtrate is
concentrated in vacuo to a solid which is purified by
flash chromatography on silica gel to give the desired
product.

- - aze

To a mixture of 5 mmol of 4,10-dihydro-4-
(4-nitrobenzoyl)-5H-pyrrolo~{1,2~a]thieno{3,2-e][1,4]-
diazepine in 25 ml of ethyl alcohol is added 0.3 g of
10% Pd/C and 15 mmol of hydrazine followed by stirring
and heating under reflux for 3 hours. The cooled
reaction mixture is filtered through diatomaceous
earth. The filtrate is concentrated jin vacuo to a
residue which is dissolved in methylene chloride and
passed through a pad of hydrous magnesium silicate.
The filtrate is concentrated in vacuo to give the
desired product which is purified by flash
chromatography on silica gel to give the desired
product as a solid.

Example 271
=[4~(5H~- ' -althi 2—-e diaze -
4 =yvlcarb 1) phe =2-methvlbenzamide

To a stirred solution of 3 mmol of 2-methyl-
benzoyl chloride in 10 ml of methylene chloride is add-
ed 5 mmol of triethylamine and 3 mmol of 4,10-dihydro-
4-(4-aminobenzoyl)-5H-pyrrolo-[1,2-althieno[3,2-e]~
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[1,4]diazepine. The mixture is stirred for 5 hours. The
reaction mixture is washed with water, 2N citric acid,
Ncho3, and brine. The reaction mixture is dried with
Nazso4, filtered and evaporated jn vacuo to give a
solid which is purified by flash chromatography on
silica gel to give the desired product as a solid, m.p.
162°-188°c (amorphous)
Iable X

The following Examples are prepared using

the conditions of Example 271 with the

appropriately substituted aroyl chloride.

Example Compound
No.,
N-[4-(5H~pyrrolo[l,2-a}lthieno-
272 [3,2-e][1,4]diazepin=-4 (10H)~yl
carbonyl)phenyl]-2-chloro-
benzanmide

_ N-{4~(5H-pyrrolo[1l,2-a}thieno-
273 [3,2-e][1,4]diazepin~4 (10H) -yl
carbonyl)phenyl]-2,5-dichloro-

benzanide

N-{4~-(5H-pyrrolo[1,2-a])thieno~
274 [3,2-e][1,4]diazepin—-4 (10H) -yl
carbonyl)phenyl}-2,4-dichloro-
benzamide (solid foam), m.p. 105~
190°C; Anal Calc’d for C,,H),N,
CIZOZS: c,59.8; H,3.6; N,8.7;
8,6.6, C1, 14.7 Found: C,59.6;
H,3.8; N,8.1; S,5.5; Cl1,14.0

N-[4-(5H-pyrrolo[1l,2-a]lthieno-
275 [3,2-e][1,4])diazepin-4 (10H)~yl

carbonyl)phenyl]-2-chloro-

4-methylbenzamide
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O ’
Compound

N-[4-(5H~-pyrrolo[1l,2~a]thieno-
[3,2-e][1,4]diazepin-4 (10H) -yl
carbonyl)phenyl]-2-methyl-
4-chlorobenzamide

N-[4~-(5H-pyrrolo[1l,2-a]thieno-
{3,2-e][1,4]}diazepin-4 (10H) -yl
carbonyl)phenyl]-2,4~-dimethyl-
benzamide

N-[4-(5H-pyrrolo[l,2-ajthieno-
[3,2-e][1,4]diazepin—-4(10H)~yl
carbonyl)phenyl}~-2,3-dimethyl-
benzamide

N-[4-{5H-pyrrolo[1l,2-a)}thieno-
[3,2-e]}[1,4)diazepin-4(10H)~-yl
carbonyl)phenyl ] -2-methoxy-
benzamide

N-[4-(5H-pyrrololl,2-a)thieno~
{3,2-e][1,4]diazepin-4(10H) -yl
carbonyl)phenyl]-2-trifluoro~
methoxybenzamide

N-{4-(5H-pyrrolo[l,2-ajthieno~-
[3,2-e][1,4])diazepin—-4 (10H) -yl
carbonyl)phenyl]}-2,4-
dimethoxybenzamide

N-[4-(5H-pyrrolofl,2-ajthieno-
[3,2-e][1,4]diazepin-4 (10H) -yl
carbonyl)phenyl]-2,6- -
dimethoxybenzamide
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Iable X (cont’d)

Compound

283

284

285

286

287

288

N-{4-(5H-pyrrolo[1l,2-a]jthieno-
[3,2-e][1,4])diazepin-4 (10H) -yl
carbonyl)phenyl]-2, 6~
dichlorobenzamide

N-[4-(5H-pyrrolo{l,2-a]thieno-
{3,2-e][1,4])diazepin-4 (10H)~yl
carbonyl)phenylj-2,6-
dimethylbenzamide

N-[4-(5H-pyrrolo[1l,2-a]jthieno-
[3,2-e][1,4)diazepin-4 (10H)~yl
carbonyl)phenyl]~-2-methylthio~-
benzamide

N-{4-(5H-pyrrolo[l,2-ajthieno~
[(3,2-e][1,4)diazepin-4 (10H)~-yl
carbonyl)phenyl]-2-

methyl-3-thiophenecarboxamide

N-[4-(5H~pyrrolo[l,2-ajthieno-
[3,2-e][1,4}diazepin-4 (10H)~yl
carbonyl)phenyl]~-3-

methyl-2-thiophenecarboxamide

N-[4~(5H-pyrrolo{l,2-ajthieno-
{3,2-e}[1,4]diazepin-4 (10H) -yl
carbonyl)phenyl]-3-
methyl-2-furancarboxamide

t-.
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Table X (copt’d)

Example Compound
No, '

N-[4~(SH-pyrrolo(1l,2-a]thieno~
289 [3,2-e][1,4]diazepin-4 (10H) -yl

carbonyl)phenyl]~3-chloro-

benzeneacetanide

N-[4-(5H-pyrrolo[l,2-aljthieno-
290 (3,2-e}[1,4]diazepin-4(10H) -yl

carbonyl)phenyl]-2-methoxy-

benzeneacetamide

N-[4~-(5H-pyrrolo[l,2-a]thieno-
291 [3,2-e][1,4]diazepin-4(10H) -yl

carbonyl)phenyl]-2-methoxy—-4-

chlorobenzanmide

N-[4-(5H-pyrrolo{l,2-ajthieno-

292 [3,2~e][1,4]}diazepin-4 (10H) -yl
carbonyl) phenyl]~2-methylbenzene-
acetamide

N-[4-(5H-pyrrolo[l,2-a]jthieno~-
293 [3,2-e][1,4]diazepin-4 (10H)~yl

carbonyl)phenyl]-2-

methyl-3-thiopheneacetamide

Example 294

7- s -t - 3 b - - - -

I1l.51benzodiazepine

To a solution of 10 mmol of 6,7-dihydro-5H~-
pyrrolo(l,2-al(1l,5]benzodiazepine in 30 ml of methylene
chloride under argon is added 15 mmol of triethylamine
followed by ice bath cooling. A solution of 11 mmol of
4~-nitrobenzoyl chloride in 10 ml of methylene chloride
is added dropwise. Following complete addition, the
ice bath is removed and the reaction mixture stirred at
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room temperature for 2 hours. The volatiles are re-
moved in vacuo to give a residue which is dissolved in
ethyl acetate. The solution is washed with water, 2N
citric acia, Ncho3, and brine. The reaction mixture is
dried with Na,so,, filtered and evaporated in vacuo to
give a solid which is purified by flash chromatography
on silica gel to give the desired product as a solid.

Example 295

7- L s aud - % (o} - - - -

A mixture of 2.0 g of 6,7-dihydro~-5-(4-nitro-
benzoyl)-5H-pyrrolo[l,2-a][1,5]benzodiazepine, 20 ml of
ethyl alcohol and 20 ml of ethyl acetate containing 0.2
g of 10% Pd/C is hydrogenated for 5 hours. The
reaction mixture is filtered through a pad of
diatqomaceous earth. The filtrate is concentrated in
vacue to a solid which is purified by flash
chromatography on silica gel to give the desired
product.

7- 3 Lo Tl - [») - - - -

To a solution of 5 mmol of 6,7-dihydro-5-(4-
nitrobenzoyl)-5H-pyrrolo(1l,2~-a][1l,5}benzodiazepine in
25 ml of ethyl alcohol is added 0.3 g of 10% Pd/C and
15 mmol of hydrazine followed by stirring and heating
under reflux for 3 hours. The reaction mixture is
filtered through diatomaceous earth. The filtrate is
concentrated jn vacuo to a residue which is dissolved
in methylene chloride and passed through a pad of
hydrous magnesium silicate. The filtrate is
concentrated in vacuo to give the desired product which
is purified by flash chromatography on silica gel to
give the desired product as a solid.
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Example 297
N-[4~-[(6,7-Dihydro-SH-pyrrolofi,2-alll,.51benzodiazepin~

=5= -2~ 4

To a mixture of 1.37 g (5 mmol) of 4-[(2-
methylbenzoyl)amino]benzoyl chloride in 10 ml of
methylene chloride, cooled to 0° ¢ is added 7 mmol of
triethylamine and 5 mmol of 6,7-dihydro-5H-pyrrolo-
[1,2-a][1,5)benzodiazepine. The cooling bath is removed
and the reaction mixture is allowed to stir at room
temperature for 48 hours. The volatiles are removed in
vacuo to give a residue. The residue is dissolved in
100 ml of ethyl acetate and washed with water, 2N
citric acid, aqueous NaHCO, and brine. The solution is
dried with Nazso4 and the solvent removed in vacuo to
give a solid. The solid is triturated with
ether-hexane to give the desired product, mass spectrum
(CI):422 (M+H).

To a stirred solution of 5 mmol of 2-methyl~
benzoyl chloride in 10 ml of methylene chloride is add-
ed 7 mmol of triethylamine and 5 mmol of
6,7-dihydro-5-(4-aminobenzoyl)-5H-pyrrolo[1,2-a}-
[1,5}benzodiazepine, The reaction mixture is washed
with water,_zx citric aciq, Nchos, and brine. The
organic layer is dried with Nazso4, filtered and
evaporated in vacuo to give a solid which is purified
by flash chromatography on silica gel to give the
desired product as a solid; mass spectrum
(CI):422(M+H).
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Table XI

The following Examples are prepared using
the conditions of Example 298 with the
appropriately substituted aroyl

chloride.

Compound

299

300

301

302

303

N-{4-[ (6,7-dihydro~-5H-pyrrolo
{1,2-a}[1,5]benzodiazepin-5-yl)
carbonyl lphenyl]-2-
chlorobenzamide

N-[4-[(6,7-dihydro-5H-pyrrolo
[1,2-a][1,5]benzodiazepin-5-yl)
carbonyl jphenyl]-2,5-di-
chlorobenzamide

N-[4-[ (6,7-dihydro-5H~pyrrolo
[1,2-a][1,5]benzodiazepin-5-yl)
carbonyl Jphenyl]~-2,4-di-
chlorobenzamide

N-{4-[ (6, 7-dihydro~-5H~pyrrolo
[1,2-a]([1,5]}benzodiazepin-5-yl)
carbonyl ]phenyl ] -2~
chloro-4-methylbenzamide

N-[4-{(6,7-dihydro-SH-pyrrolo

[1,2-a][1,5]benzodiazepin-5-yl)
-carbonyl]phenyll-z-

methyl-4-chlorobenzamnide
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Compound

304

305

306

307

308

309

N-[4~[ (6,7-dihydro-5SH-pyrrolo
[1,2-a][1,5]benzodiazepin~5-yl)
carbonyl ]Jphenyl]-2, 4~
dimethylbenzamide

N~-{4-{ (6,7-dihydro-5H-pyrrolo
[1,2-a][1,5)benzodiazepin-5~yl)
carbonyljphenyl]-2,3~ :
dimethylbenzamide

N-[4-[(6,7-dihydro-5H-pyrrolo
[1,2-a][1,5]benzodiazepin-5-yl)
carbonyl ]phenyl]-2-
methoxybenzamide

N-[{4~-[ (6,7-dihydro~5H-pyrrolo
[1,2-a][1,5]benzodiazepin-5-yl)
carbonyl Jphenyl]-2-
trifluoromethoxybenzamide

N-[4-[ (6,7-dihydro-5H-pyrrolo
[1,2-a][1,5)benzodiazepin~5-yl)
carbonyl]lphenyl]=-2, 4~
dimethoxybenzamide

N-[4-[(6,7-dihydro-5H-pyrrolo
(1,2-a][1,5)benzodiazepin-5-yl)
carbonyl ]phenyl}-2, 6~
dimethoxybenzamide
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Compound

310

311

312

313

314

315

N-[4-{ (6,7-dihydro-5H-pyrrolo
f1,2-a]{1,5)benzodiazepin-5-yl)
carbonyl]phenyl}-2,6-
dichlorobenzamide

N-{4-[(6,7-dihydro-SH-pyrrolo
[1,2-a][1,5])benzodiazepin-5-yl)
carbonyl Jphenyl]-2, 6~
dimethylbenzamide

N-[4-[ (6,7-dihydro-5H-pyrrolo
[1,2-a][1,5]benzodiazepin-5-y1)
carbonyl]phenyl]-2-
methylthiobenzamide

N-[4-[ (6,7-dihydro-5H-pyrrolo
(1,2-a}[1,5]benzodiazepin-5-yl)
carbonyl)phenylj-2~
methyl-3-thiophenecarboxamide

N-[4-[(6,7-dihydro-5H-pyrrolo
[1,2-a][1,5]benzodiazepin-5-yl)
carbonyllphenyl]-3-
methyl-2-thiophenecarboxamide

N-[4-[ (6,7-dihydro~5H-pyrrolo
[1,2-a)([1,5]}benzodiazepin-5-yl)
carbonyl ]phenyl -2~
methyl-3-furanecarboxamide



10

15

20

25

30

35

=123~

Table XI (cont’d}

Example Compound
No.

N-{4-[ (6, 7-dihydro-5H-pyrrolo
316 [1,2-a][1,5]benzodiazepin~-5-yl)
carbonyl lphenyl]-3-methyl-2-

furanecarboxamide

N-[4-[(6,7-dihydro~5SH-pyrrolo
317 [1,2~a][1,5]benzodiazepin-5-yl)
carbonyl ]phenyl Jbenzeneacetamide

N-[{4-{ (6,7~dihydro-5H-pyrrolo
318 [(1,2-a)[1,5])benzodiazepin-5-yl)
carbonyl ]phenyl]~2-chlorobenzene-

acetamide

N-{4~-[ (6, 7-dihydro-5H-pyrrolo
319 [1,2-a][1,5)}benzodiazepin~-5-yl)
carbonyl ]phenyl ]-2-methylbenzene-

acetanmide

N-{4-[ (6,7-dihydro-5SH~pyrrolo

320 [1,2-a][1,5]benzodiazepin-5-yl)
' carbonyl jphenyl]-2-methyl=-3-
thiopheneacetamide
Example 32)
-Di -4H~- 4 a 3-a 5]benzodi-
azepine

A mixture of 7.0 g of 5,6~-dihydro-4H-
[1,2,4])]-triazolo~[4,3-a][1,5]benzodiazepin-5~one in 25
‘'ml of tetrahydrofuran is added 9 ml of 10 M
borane-dimethylsulfide in tetrahydrofuran. The mixture
is refluxed for 6 hours, cooled to room temperature and

25 ml of methanol added dropwise.

The volatiles are

removed under vacuum and to the residue is added 100 ml
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of 2N sodium hydroxide. The mixture is refluxed for 5
hours, chilled and extracted with dichloromethane. The
extract is washed with 2N citric acid, water and dried
(Nazso4). The solvent is removed under vacuum to give
a solid. The solid is purified by chromatography on
silica gel to give the desired product.

benzamide

To a mixture of 5 mmol of 5,6~dihydro-4H-
[1,2,4]triazolo[4,3~a][1,5]benzodiazepine in 20 ml of
dichloromethane is added 5.5 mmol of 4-~[(2-methyl-
benzoyl)amino]lbenzoyl chloride and then 7.5 mmol of
triethylamine. The mixture is stirred at room
temperature for 8 hours and then washed with water,
agueous NaHCO, and brine. The solution is dried
(Na,s0,) and the solvent removed in vacuo to give a
solid. The solid is purified by chromatography on
silica gel with ethyl acetate-hexane as solvent to give
the desired product as a glass.

Example 323
6= -6~ (4-ni —-4H~ o=
[4.3-a]1[1.51benzodiazepine

To a mixture of 3 mmol of 5,6-dihydro-4H-
[1,2,4]}-triazolo[4,3-a][1,5]benzodiazepine in 10 ml of
dichloromethane under argon is added 5 mmol of
triethylamine. To the mixture is added dropwise 3.3
mmol of 4-nitrobenzoyl chloride in 3 ml of
dichloromethane. The mixture is stirred at room
temperature 3 hours and then washed with water, aqueous
NaHCO, and brine. The organic layer is dried (Nazso4)
and the solvent removed under vacuum. The residue is
purified by chromatography on silica gel to give the
desired product as a solid.
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Example 324
5,.6-Dihvdro-6-(aminocbenzovl)~4H~-[1,2.41triazolo-
[4.3-a1[1,4]} 1 .

To a mixture of 5 mmol of 5,6~dihydro-6-

{4-nitrobenzoyl)-4H~{1,2,4])triazolo{4,3~a][1,4]benzo~-
diazepine in 25 ml of ethanol is added 0.3 g of 10%
Pd/C and 15 mmol of hydrazine. The mixture is refluxed
for 3 hours, cooled and filtered through diatomaceous
earth. The filtrate is concentrated in vacuo and the
residue purified by chromatography on silica gel to
give the desired product as a solid.

Iable XII

The following Examples are prepared using
the conditions of Example 322 with the
appropriately substituted aroyl

chloride
Example. Compound
No. :
N-[4-(4H-[1,2,4]triazolo[4,3-aj[1,5]
325 benzodiazepin-6 (5H) ~ylcarbonyl)phenyl}
2-chlorocbenzamide
N-{4~-(4H-[1,2,4])triazolo{4,3~-a][1,5]
326 benzodiazepin-6 (5H) ~ylcarbonyl)phenyl ]
2,5-dichlorobenzamide
N-[4-(4H-[1,2,4)triazolo[4,3~-a][1,5]
327 benzodiazepin-6(5H) -ylcarbonyl)phenyl}
2,4-dichlorobenzanide
N-{4-(4H-[1,2,4]triazolo(4,3~-a][1,5]
328 benzodiazepin-6 (5H)~ylcarbonyl)phenyl]

2,3-difluorobenzamide o _ —



10

15

20

. 25

30

35

Example

=126~

Table XII

Compound

329

330

331

332

333

334

335

336

N-{4-(4H-[1,2,4]triazolo{4,3-a][1,5]
benzodiazepin-6 (5H) -ylcarbonyl)phenyl]
2-chloro-4-methylbenzamide

N-[4-(4H-{1,2,4)triazolo(4,3~-a][1,5)]
benzodiazepin-6 (5H) -ylcarbonyl)phenyl]
2-methyl-4~-chlorobenzamide

N-[4-(4H-[1,2,4]triazolo[4,3-a][1,5]
benzodiazepin-6(5H) ~ylcarbonyl)phenyl]
2,4~-dimethylbenzamide

N-[4-(4H~[1,2,4]triazolo[4,3-a][1,5]
benzodiazepin-6 (5H) ~ylcarbonyl)phenyl]
2,3-dimethylbenzamide

N-[4-(4H-[1,2,4]triazolo[4,3-a][1,5]
benzodiazepin-6 (5H) -ylcarbonyl)phenyl]}
2-methoxybenzamide

N-[4-(4H~-[1,2,4]triazolo[4,3~-a][1,5]
benzodiazepin-6 (5H)-ylcarbonyl)phenyl}
2-trifluoromethoxybenzamide

N-[4~(4H-[1,2,4}triazolo{4,3-a][1,5]
benzodiazepin-6 (5H) -ylcarbonyl)phenyl]
2,3~dichlorobenzamide

N-{4-(4H-[1,2,4]triazolo[4,3~-a}[1,5]
benzodiazepin-6 (5H) -ylcarbonyl}phenyl]
2,4-dimethoxybenzamide
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e ’d

Compound

337

338

339

340

341

342

343

344

N-[4-(4H~[1,2,4]triazolo[4,3-a][1,5]
benzodiazepin-6 (5H) ~ylcarbonyl)phenyl]
2,6~dimethoxybenzamide

N-[4-(4H-[1,2,4]triazolo[4,3-a][1,5]
benzodiazepin-6 (5H) ~ylcarbonyl)phenyl ]
2-methoxy-4-chlorobenzamide

N-{4-(4H~[1,2,4])triazolo[4,3~a][1,5]
benzodiazepin-6 (5H)-ylcarbonyl)phenyl]
2-trifluoromethylbenzamide

N-[4-(4H-[1,2,4]triazolo{4,3~a][1,5]
benzodiazepin-6 (5H) -ylcarbonyl)phenyl]
2,6~dichlorobenzamide

N-[4-(4H-[1,2,4]triazolo[4,3-a][1,5]
benzodiazepin-6 (5H) ~ylcarbonyl)phenyl]
2,6-dimethylbenzamide

N-[4-(4H-[1,2,4]triazolo[4,3~a][1,5]
benzodiazepin-6 (5H)~-ylcarbonyl)phenyl]
2-methylthiobenzamide

N-[4-(4H-[1,2,4)triazolo(4,3-a][1,5]
benzodiazepin-6 (5H) -ylcarbonyl)phenyl]
2-methyl-3-thiophenecarboxamide

N-[4-(4H-[1,2,4])triazolo[4,3-a][1,5]
benzodiazepin-6 (5H) -ylcarbonyl)phenyl ]
3-methyl-2-thiophenecarboxamide
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Table XII (cont’d)
Compound

345

346

347

348

349

350

351

N-[4-(4H-[1,2,4]triazolo(4,3-a](1,5]
benzodiazepin=-6{5H)-ylcarbonyl)phenyl]
2-methyl-3-furanecarboxamide

N-[4-(4H-[1,2,4]triazolo[4,3-a][1,5]
benzodiazepin-6 (5H) ~ylcarbonyl)phenyl]
2-methyl-3-furanecarboxamide

N-[4-(4H-[1,2,4]triazolo[4,3-a][1,5]
benzodiazepin-6 (5H) ~ylcarbonyl)phenyl]
3-methyl-2-furanecarboxamide

N-[4-(4H-[1,2,4])triazolo[4,3~-a][1,5]
benzodiazepin-6 (5H) -~ylcarbonyl)phenyl]
2-methoxybenzeneacetamide

N-[4-(4H-[1,2,4)triazolo[4,3-a][1,5]
benzodiazepin~-6 (5H) -ylcarbonyl)phenyl]
2-methylbenzeneacetamide

N—[4-(4H—[1,2,4]triazolo[4,3-a][1,5]l
benzodiazepin-6 (5H) ~ylcarbonyl)phenyl]
2-chlorobenzeneacetamide

N-[4-(4H-[1,2,4]triazolo[4,3~a][1,5]
benzodiazepin-6 (5H) ~ylcarbonyl)phenyl]
2~methyl-3-fhiopheneacetamide
Example 352
~4H~- iazo 4,3~
- =ylcarbo enylj-2-me

benzamide

To a mixture of 5 mmol of 5,6~dihydro~-1-

methyl-4H-[1,2,4]jtriazolo[4,3~-a][1l,5]benzodiazepine in
20 ml of dichloromethane is added 5.5 mmol of
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4-[ (2-methylbenzoyl)amino]benzoyl chloride and 7.5 mmol
of triethylamine. The mixture is stirred at room
temperature for 8 hours and then washed with water,
agqueous NaHCO, and brine. The organic layer is dried
(Nazso4) and the solvent removed in vacuo to give a
solid. The solid is purified by chromatography on
silica gel with ethyl acetate-hexane as solvent to give
the desired product.
Example 353
-[4=-(1~ =4H~ triazo 3~

° o - -

dichlorobenzamide
To a mixture of 5 mmol of 5,6~-dihydro~1-

methyl-4H-[1,2,4])triazolo[4,3~-a}[1l,5)benzodiazepine in
20 ml of dichloromethane is added 5.5 mmol of
4-[(2,4-dichlorobenzoyl)aminolbenzoyl chloride and 7.5
mmol of triethylamine. The mixture is stirred at room
temperature for 8 hours and then washed with water,
aqueous NaHCO, and brine. The organic layer is dried
(Nazso4) and the solvent removed jin vacuo to give a
solid. The solid is purified by chromatography on
silica gel to give the desired product as a solid.
Example 354
—-[ 4= - - odi - -
a e =3-cyc¢lohexenecarboxami
A mixture of 0.50 g of 10,11-dihydro-10(4-

aminobenzoyl-5H-pyrrolo{2,1-c][1,4]}benzodiazepine,
0.286 g of 3-cyclohexenecarbonyl chloride and 346 pl of
triethylamine in 5 ml of dichloromethane is stirred at
room temperature 16 hours. The mixture is diluted with
50 ml of dichloromethane and the solution washed with
20 ml of water, 2N citric acid, 1N Ncho3, brine and
dried (Nazso4). The solution is filtered through a
thin pad of hydrous magnesium silicate and the filtrate
evaporated in vacuo. The residue is chromatographed on
thick layer silica gel plates to give a solid which is
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crystallized from ethyl acetate to give 0.34 g of
crystals, m.p. 216-218°C.
e I - - 3 e i -
o =5= -2= carb id

To a solution of 0.318 g of 5-methyl-2~thio-
phenecarbonyl chloride in 5 ml of dichloromethane
cooled to 0° C is added 0.50 g of 10,11-dihydro-10-
(4-aminobenzoyl-S5H~pyrrolo{2,1-c})[1,4)benzodiazepine
and 346 pl of triethylamine. The mixture is stirred at
room temperature 16 hours and diluted with 50 ml of
dichloromethane. The solution is washed with 20 ml
each of water, 2N citric acid. 1M Ncho3, brine and
dried (Nazso4). The solution is filtered through a
thin pad of hydrous magnesium silicate and the filtrate
evaporated in vacuo to give a solid. The solid is
crystallized from ethyl acetate to give 0.53 g of
crystals, m.p. 235-238°C.

Example 356
-[4~-(5H~ — odjazepin-

carbo - cetamide

-To a solution of 0.318 g of cyclohexylacetyl
chloride in 5 ml of dichloromethane cooled to o° ¢ is
added 0.50 g of 10,11-dihydro-10-(4-aminobenzoyl-5H~
pyrrolo[2,1-c][1,4]benzodiazepine and 346 gl of
triethylamine. The mixture is stirred at room
temperature 16 hours and diluted with 50 ml of
dichloromethane. The solution is washed with 20 ml
each of water, 2N citric acid. 1M NaHC03, brine and
dried (Nazso4). The solution is filtered through a
thin pad of hydrous magnesium silicate and the filtrate
evaporated jn vacuo to give a solid. The solid is
crystallized from ethyl acetate to give 0.52 g of
crystals, m.p. 231-234°%c. "
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_ Example 357
-{4-(5H~= (o} - dia in-
a e -2- eacet

To a solution of 0.342 g of 2-fluocrophenyl-
acetyl chloride in 5 ml of dichloromethane cooled to
0o°c is added 0.50 g of 10,11-dihydro-10-(4-amino~-
benzoyl-5H-pyrrolo{2,1-c]}[1,4]benzodiazepine and 346 sl
of triethylamine. The mixture is stirred at room
temperature 16 hours and diluted with 50 ml of
dichloromethane. The solution is washed with 20 ml
each of water, 2N citric acid. 1M NaHCO.,, brine and
dried (Na2804). The solution is filtered through a
thin pad of hydrous magnesium silicate and the filtrate
evaporated in vacuo to give a solid. The solid is
crystallized from ethyl acetate to give 0.43 g of
crystals, m.p. 204-207°cC.

Example 358

=Ccyc e ecarb

To a solution of 0.342 g of cyclohexanecar-
bonyl chloride in 5 ml of dichloromethane cooled to o°
C is added 0.50 g of 10,11-dihydro-10-(4-aminobenzoyl-
5H-pyrrolo[2,1-c][1l,4]}benzodiazepine and 346 ul of
triethylamine. The mixture is stirred at room
temperature 16 hours and diluted with 50 ml of
dichloromethane. The solution is washed with 20 ml
each of water, 2N citric acid. 1M Nchoa, brine and
dried (Na,80,). The solution is filtered through a
thin pad of hydrous magnesium sjilicate and the filtrate
evaporated in vacuo to give a solid. The solid is
crystallized from ethyl acetate to give 0.54 g of
crystals, m.p. 202-204°C.

Example 359

4~[N-Methyl-N-{2-methylbenzoylaminojbenzoyl chloride
A solution of 6.72 g of 4-[N-methyl-N-(2-

methylbenzoyl)aminolbenzoic acid in 20 ml of thionyl
chloride is refluxed for one hour. The volatiles are
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removed in vacuo. Toluene is added to the residue and
then the toluene removed in vacuoc (repeated several
times) to give the 7.3 g of product as a brown oil.
Example 360
=[N- ~N=(2= b e ic aci

A sample of 1.51 g of sodium hydride (60% in
oil) is washed with hexane under argon to remove the
oil. To the washed sodium hydride is added 5 ml of
N,N-dimethylformamide. To this mixture is added
dropwise a solution of 8.69 g of ethyl 4-[(2-
methylbenzoyl)amino]lbenzoate in 20 ml of N,N-di-
methylformamide. The mixture is stirred at room
temperature for 0.5 hour and then 5.23 g of methyl
iodide is added. The mixture is stirred at room
temperature for 16 hours. The mixture is diluted with
water and extracted with dichloromethane. The extract
is dried (Na,S0,), concentrated to reduce the volume
and the solution filtered through a thin pad of hydrous
magnesium silicate. The filtrate is concentrated in
vacuo to give 11 g of an oil (1:1 mixture of product
and N,N-dimethylformamide). The preceding product,
ethyl 4-[N-methyl-N-(2-methylbenzoyl)amino]benzoate,
(11 g) is dissolved in 30 ml of methanocl and 25 ml of
2N NaOH added. The mixture is refluxed for 2 hours and
the solvent removed. The residue is extracted with
ether (discard) and the remaining residue dissolved in
50 ml of water. The basic solution is acidified with
2N citric acid and the solid filtered off and washed
with water. The product is air dried to give 6.72 g of
crystals, m.p. 187-190°¢.

As described for Example 360 but substituting
the appropriate ethyl 4-[(N-aroyl)amino]benzoate, the
following compounds are prepared.

Example 361
=[N-Me =N-(2-chlorobenz minolbenzojic acid
Example 362
4-[N-Methyl-N=-(2,5~-dichlorobenzovl}aminolbenzoic acid
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jophene-2-vlcarbonyvl}aminol-

aminolbenzoi

amj -

Ol=

ophen—3- arbonyllaminojl-
benzoic acid
Example 374

) ic acid

3

7
uran=3-—
aci

lcarbo

aminoi-
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N-[4-(5H-Pyrrolo{2,1-g][1,4)benzodiazepin~10(11H) -

=N-met - e o |
A mixture of 0.27 g of 10,11-dihydro-SH-

pyrrolo[2,1-¢c][1,4]benzodiazepine, 0.518 g of 4-[N-
methyl-N-(2-methylbenzoyl)amino}benzoyl chloride,
0.182 g of triethylamine and 7 ml of tetrahydrofuran is
stirred at room temperature for 3 hours. To the
mixture is added 0.29 g of 4-[N-methyl-N-(2-methyl-
benzoyl) amino]benzoyl chloride and 0.10 g of
triethylamine in 2 ml of dichloromethane and the
mixture stirred for 2 days. The mixture is poured into
water and extracted with dichloromethane. The extract
is washed with water, 1N HCl, 1N Ncho3, brine and
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dried (Nazso4). The solution is filtered through a
thin pad of hydrous magnesium silicate. The filtrate
is evaporated in vacuo and the residue crystallized
from dichloromethane-hexane to give 0.38 g of crystals,
m.p. 168-170°C.

As described for Example 384, but substitu-
ting the appropriate aroyl chloride, the following
compounds are prepared.

Example 385
N-[4~-(5H-Pyrrolo[2,1-¢][1,4]benzodiazepin-10(11H)~

ylcarbonyl)phenyl ]~N-methyl=-2-chlorobenzanide

Example 386
N-[4-(5H-Pyrrolo[2,1-¢c][1,4)benzodiazepin-10(11H) -

ylcarbonyl)phenyl]-N-methyl-2,5~dichlorobenzamide

Example 387
N-{4~-({5H-Pyrrolo{2,1-¢][1,4]benzodiazepin-10(11H)~-

ylcarbonyl)phenyl]-N-methyl-2-chloro-4-methylbenzamide

Example 388
N-{4-(5H-Pyrrolo[2,1-c][1,4)benzodiazepin-10(11H) -

ylcarbonyl)phenyl]-N-methyl-2-methyl-4-chlorobenzamide

Example 389
N-[4-(5H-Pyrrolo[2,1-g][1,4)benzodiazepin-10(11H) -~

ylcarbonyl)phenyl ]-N-methyl-2,4-dimethylbenzamide

Example 390
N-[4-(5H-Pyrrolo[2,1-¢c][1,4]benzodiazepin-10(11H)~-

ylcarbonyl)phenyl]-N-methyl-2,3~-dimethylbenzamide

Example 391
N-[4~-(5H-Pyrrolo{2,1~-c][1,4]benzodiazepin-10(11H)~-

ylcarbonyl)phenyl]-N-methyl-2-methoxybenzamide
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Example 392
N-[4~(5H-Pyrrolo(2,1-¢][1,4]benzodiazepin-10(11H)-

e ————

e

Ylcarbonyl)phenyl]-N-methyl-2~-trifluoromethoxybenzamide

Example 393

N-[4-(5H-Pyrrolo[2,1-¢][1,4)benzodiazepin-10(11H)-"

Ylcarbonyl)phenyl]-N-methyl-2,4-dimethoxybenzamide

Example 394
N-[4-(5H-Pyrrolo[2,1-¢}[1,4)benzodiazepin-10(11H)~

Ylcarbonyl)phenyl]}-N-methyl-2-methoxy-4~chlorobenzamide

Example 395
N-{4-(5H-Pyrrolof{2,1-¢][1,4)benzodiazepin-10(11H)~

Ylcarbonyl)phenyl]-N-methyl-2-methylthicbenzamide

Example 396
N-[4~(5H~Pyrrolo[2,1-¢c][1,4]benzodiazepin-10(11H)-

Ylcarbonyl)phenyl ] -N-methyl-2-methyl-3-thiophene-
carboxamide
Example 397
N-[4-(5H-Pyrrolo[2,1~-¢c]{1,4]benzodiazepin-10(11H) -

ylcarbonyl)phenyl ]-N-methyl-3~methyl-2~-thiophene-

carboxamjde
Example 398
N-[{4-(5H-Pyrrolo[2,1-¢]{1,4]benzodiazepin-10(11H) -

Ylcarbonyl)phenyl}-N-methyl-2-methyl-3-furane-

carboxamide
Example 399
N-[4~-(5H-Pyrrolo[2,1~¢c][1,4]benzodiazepin-10(11H)-

Ylcarbonyl)phenyl]-N-methylbenzeneacetamide

Example 400
N-[4-(5H-Pyrrolo[2,1-¢][1,4])benzodiazepin-10(11H)~

Ylcarbonyl)phenyl }-N-methyl-2-chlorobenzeneacetamide
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Example 401
N-[4- (SH-Pyrrolo[2,1-c][1,4]benzodiazepin-10(11H)~

ylcarbonyl)phenyl ]~-N-methyl~2-methoxybenzeneacetamide

Example 402
N-[4~-(5H~Pyrrolo[2,1-c])[1,4)benzodiazepin-10(11H)~-

ylcarbonyl)phenyl ] ~N-methyl-2-methylbenzeneacetamide

Example 403
N-{4-(5H-Pyrrolo{2,1-¢c][1,4]benzodiazepin-10(11H)~

Ylcarbonyl)phenyl ] ~-N-methyl-2-methyl-3-thiophene-

acetamide
Example 404
N-[4~-(5H~Pyrrolo[2,1-c][1,4)benzodiazepin-10(11H)~-

ylcarbonyl)phenyl]-ﬂ—methylcydlohexanecarboxamide

Example 405
N-[4-(5H-Pyrrolo{2,1-c}[1,4]lbenzodiazepin-10(11H) -

ylcarbonyl)phenyl ]-N-methylcyclohexylacetamide

Example 406
N-{4~(5H-Pyrrolo[2,1-c][1,4]benzodiazepin-10(11H)~-

ylcarbonyl)phenyl]-N-methyl-3-cyclohexenecarboxamide

Example 407
N-[4-(5H-Pyrrolo[2,1-c][1,4]benzodiazepin~-10(11H)~-

-2= e -2.4- orobe

A mixture of 0.40 g of 10,11-dihydro-10-
(3-methyl-4-aminobenzoyl)-5H-pyrrolo{2,1-¢][1,4}benzo-
diazepine, 0.40 g of 2,4-dichlorobenzoyl chloride and
0.75 g of diisopropylethylamine in 50 ml of dichloro-
methane is stirred at room temperature for 16 hours.
The mixture is washed with water, dried (Mgso4) and the
solution passed through a thin pad of hydrous magnesium
silicate. The filtrate is concentrated and hexane
added to give crystals. Recrystallization from di-
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chloromethane-hexane gives 0.52 g of crystals, m.p.
213-215°C. _
Example 408
-(2= =1H~ =2=C

A sample of 4.7 g of sodium hydride (60% in
oil) is washed with hexane (under argon). To the
sodium hydride is added 200 ml of dry N,N-dimethyl-
formamide and the mixture is chilled to 0°C. To the
mixture is added 10.11 g of pyrrole-2-carboxaldehyde in
small portions. The mixture is stirred 10 minutes and
15.0 g of l1-fluoro-2-nitrobenzene added dropwise.
After the addition, the mixture is stirred at room
temperature 16 hours and the mixture concentrated
(65°C) under high vacuum. To the residue is added 400
ml of dichloromethane and the mixture washed with 150
ml each of Hzo, brine and dried (Nazso4). The solvent
is removed in vacuo to give a yellow solid. Crystal-
lization from ethyl acetate-hexane (9:1) gives 17.0 g
of 1ight yellow crystals, m.p. 119°-122%%.

Example 409
4,10-Dihydro-5H-pyrrolo[1,2-ajthieno{3,2-e]{1,4]~
diazepine
To an ice cooled mixture of 2.1 g of
pyrrole-2-carboxylic acid and 3.2 g of methyl 3-amino-
thiophene-2-carboxylate in 40 ml of dry dichloromethane

is added 4 g of N,N-dicyclohexylcarbodiimide. The
mixture is stirred at room temperature for 3 hours and
filtered. The filter cake is washed with dichloro-
methane and then extracted twice with 60 ml of acetone.
The acetone extract is concentrated to dryness to give
0.8 g of solid, m.p. 214-218°C. To a suspension of the
preceding compound (1.19 g) in 20 ml of dry tetrahydro-
furan is added 0.2 g of sodium hydride (60% in oil).
After the hydrogen evolution, the mixture is stirred
and refluxed for 4.5 hours, cooled and poured into
ice-water. The precipitated solid is filtered and the
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solid triturated with petroleum ether (bp 30-60°C) to
give 0.75 g of 4,10-dihydro-4,10-dioxo~-5H-pyrrolo-
[1,2-a]thieno{3,2-e])[1,4]diazepine as a solid, m.p.
280-290°C. The preceding compound (0.362 g) is added
to an ice-water cooled solution of 1 M diborane in
tetrahydrofuran. The mixture is stirred at room
temperature for 65 hours. The solution is concentrated
to dryness and ice-water added to the residue. The
mixture is acidified with dilute HCl, stirred and then
basified with solid NaHCO.. The mixture is filtered to

3
give 0.223 g of a solid (foam) m.p. so-85°c.
Example 410
10,11-Dihydro-5H-1,2,4~triazolo[3,4-c][1,4]~
benzodiazepine

A mixture of 2.2 g of 2~cyanocaniline, 2.0 g
of methyl bromoacetate and 1.3 g of potassium carbonate
in 12 ml of dry N,N-dimethylformamide is heated at
150-155°C for 40 minutes. The cooled mixture is poured
into ice-water and the mixture filtered to give 2 g of
methyl [N-(2-cyanophenyl)amino]jacetate as a yellow
solid, m.p. 70-78°C. The preceding compound (2.0 g) is
added to a solution of 0.5 g of sodium methoxide in 50
ml of methanol. The mixture is shaken under an
atmosphere of hydrogen with the catalyst Raney~-Ni for
19 hours. The mixture is filtered through diatomaceous
earth and the filtrate evaporated. Water is added to
the residue and the mixture filtered to give 2,3,4,5-
tetrahydro-1H-1,4-benzodiazepin-3~one as a yellow
solid, m.p. 167-170°C.

A mixture of the preceding compound (1.6 g)
and 0.84 g of phosphorus pentasulfide in 10 ml of dry
(dried over KOH) pyridine is stirred and heated at
80-85°C for 15 minutes. The mixture is poured into
water and stirred for 30 minutes. Filtration gives
1.0 g of 1,2,4,5~-tetrahydro—~-3H-1,4-benzodiazepin-3-
thiqpe as yellow solid, m.p. 150-153°c.
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The preceding compound (0.5 g) and 0.5 g of
N-formylhydrazine in 6 ml of dry n-butanol is refluxed
for 16 hours and the solvent removed. The gummy
residue is triturated with cold water and the mixture
filtered. The solid is triturated with acetone to give
0.19 g of yellow solid, m.p. 232-237%.

Example 411
4,5-Dihydro~-6H~[1,2,4)triazolo[4,3-a2][1,5]~-

benzodiazepine

A mixture of 2,3,4,5-tetrahydro-iH-1,5~
benzodiazepin-2-thione (0.8 g) and 0.80 g of N-formyl-
hydrazine in 8 ml of p-butanol is stirred and refluxed
for 18 hours and the solvent removed under vacuum. Ice
water is added to the residual solid and the mixture
filtered to give 0.312 g of a gray solid, m.p.
162-165°C.

Example 412
4,5-Dihydro-6H-imidazo({1,2-3a}[1,5)benzodiazepine

A mixture of 30 g of acrylic acid, 33 g of o~
phenylenediamine is heated on a steam bath for 1.5
hours and the cooled black mixture triturated with
ice-water. The aqueous phase is decanted and ice and
aqueous ammonium hydroxide added to the residue. The
mixture is extracted with dichloromethane and the
extract concentrated to dryness. The residue is tri-
turated with carbon tetrachloride and filtered. The
oily solid is triturated with a small amount of ethanol
to give 9.7 g of a solid. Trituration of the solid
with ethyl acetate gives 2,3,4,5-tetrahydro-iH-1,5~-
benzodiazepin-2-one as an impure solid, m.p. 75-107°¢C.

A mixture of the preceding compound (11.3 g)
and 5.9 g of phosphorus pentasulfide in 70 ml of dry
pyridine is stirred and heated at approximately 80°c
for 20 minutes. The mixture is poured into water and
the mixture stirred for 30 minutes. Filtration gives
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8.6 g of 2,3,4,5-tetrahydro-1H-1,5-benzodiazepin-2-
thione as a solid, m.p. 154-157°c.

A mixture of the preceding compound (0.70 q),
1.0 g of aminoacetaldehyde dimethyl acetal and 15 mg of
4-methylbenzenesulfonic acid monohydrate in 6 ml of dry
n-butanol is refluxed for 4 hours and the solvent
removed under vacuum. The residue is heated (refluxed)
with 10 ml of 3 N hydrochloric acid for 55 minutes.
Ice is added to the cooled mixture and the mixture made
basic with solid NaHCO,. The mixture is extracted with
dichloromethane and the extract dried (Nazso4). The
solvent is removed to give an orange syrup which
solidified on standing. The oily solid is triturated
with acetone to give a light yellow solid (0.185 g)
m.p. 119-122°%.

Example 413
PP o . +
To a stirred mixture of 1.88 g of 1-(2-nitro-
phenyl)pyrrole, 4.80 g of ethyl iodoacetate and 2.22 g
of FeSO,.7H,0 in 40 ml of dimethyl sulfoxide is added
dropwise 10 ml of 30% hydrogen peroxide while keeping
the reaction mixture at room temperature with a cold
water bath. The mixture is stirred at room temperature
for one day. An additional 2.4 g of ethyl iodoacetate,
1.1 g of Feso4.7nzo and 5 ml of 30% hydrogen peroxide
is added and the mixture stirred at room temperature
for 1 day. The mixture is diluted with water and
extracted with diethyl ether. The organic extract is
washed with water, brine and dried (Na,S0,). The
solvent is removed and the residue (2.12 g) chromato-
graphed on silica gel with ethyl acetate-hexane (1:4)
as solvent to givé 0.30 g of product as a brown gum.
Example 414
6,7-Dihydro-5H-pyrrolo[1,2-a][1l,5}benzodiazepin-6-~-one

To a solution of 0.8 mmol of 1-(2-nitro-
phenyl)-2-pyrroleacetic acid, ethyl ester in 3 ml of
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ethanol is added stannus chloride dihydrate
(SnCIz.ZHzo) in 2 ml of concentrated hydrochloric acid
(with cooling in water bath). The mixture is stirred
at room temperature for 5 hours and chilled in an ice
bath. To the mixture is added slowly saturated sodium
carbonate solution. The solid which precipitates is
filtered and the solid washed with water and then
extracted with ethyl acetate. The ethyl acetate
extract is dried (Na,s0,) and the solvent removed to
give 0.16 g of solid which is triturated with ether to
give 0.11 g of product as an off-white solid.

Example 415
6,7-Dihydro-5H-pyrrole{l,2-al[1,5)benzodiazepine

To a solution of 0.070 g of 6,7-dihydro-5H-
pyrrolo(l,2-a]{1,5}benzodiazepin-6-one in 2 ml of
tetrahydrofuran is added 0.45 ml of a 2.0 M solution of
diborane-dimethylsulfide in tetrahydrofuran. The
mixture is refluxed for 3 hours, poured into water and
make basic with 2 N NaOH. The tetrahydrofuran is
removed under vacuum and the residual aqueous mixture
extracted with diethyl ether. The extract is washed
with brine, dried (Nazso4) and the solvent removed to
give 0.065 g of a colorless oil; one spot by thin layer
chromatography (silica gel) with ethyl acetate-hexane
(1:2) as solvent (Rf 0.81).

Example 416
10,11-Dihydro-10-(2-chloro~4-aminobenzoyl)-5H-

pPyrrolo{2,1-c][1,4]benzodiazepine

A mixture of 5.0 g of 10,11~dihydro-10-(2-
chloronitrobenzoyl)-5H-pyrrolo[2,1-c]}[1,4]benzodiaze~
pine, 15.4 g of stannus chloride and 170 ml of ethanol
is heated at 70-80°C for 1 hour. The mixture is
chi8lled (ice bath) and made basic with 1 M NaH003
solution (350 ml) and then stirred at room temperature
for 1 hour. The mixture is brought to pH 5 with acetic
acid and extracted with 500 ml of ethyl acetate and
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with 300 ml of ethyl acetate. The combined extract is
washed with 250 ml of brine and dried (Nazso4). The
solution is filtered through a thin pad of hydrous
magnesium silicate and the filter pad washed with ethyl
acetate. The filtrate is concentrated to dryness and
the residue dissolved in 200 ml of hot chloroform-
methanol (1:1) and the solution filtered through a thin
pad of hydrous magnesium silicate. The filtrate is
concentrated under vacuum to give 4.36 g (after drying
under vacuum at 60°C overnight) of product as a white
solid. A sample is recrystallized from chloroform-
methanol to give white crystals, m.p. 210-212%%.
a e 7
- - =2 b oi

A mixture of 0.60 g of ethyl 4-[(5~-fluoro-2-
methylbenzoyl)amino)lbenzoate 0.60 ml of 10 N NaOH, 25
ml of water and 50 ml of absolute ethyl alcohol is
heated on a steam bath for 1 hour, cooled and acidified
with acetic acid. The resulting solid is filtered and
dried in vacuo at 60-80°C to give 0.47 g of the desired
product as a solid, m.p. 272-275%¢.

The following Examples are prepared using the
conditions of Example 417.
Example No. _Compound
418 4~-[ (3-fluoro-2-methylbenzoyl)amino] -

benzoic acid, m.p. 309-311%

419 4~[ (5-fluoro-2-methylbenzoyl)amino]-2-
chlorobenzoic acid, m.p. 247-249%

420 4~[3-fluoro-2-methylbenzoyl)amino]-2-
chlorobenzoic acid, m.p. 260-263°¢

421 4~[[4-fluoro-3-(trifluoromethyl) Jbenzo-
yljamino}~-2-chlorobenzoic acid
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Example No, Compound

422 4~[ [2=-fluoro-3-(trifluoromethyl) ]benzo-
yl]amino]-2-chlorobenzoic acid

423 4-[ (2,5-difluorobenzoyl)amino]-2~chloro-
benzoic acid

424 4-[(2,5-dichlorobenzoyl)amino]-2-chloro-
benzoic acid

425 4-[ (2,3-dimethylbenzoyl)amino]~2~chloro-
benzoic acid

426 4-[(2,3-dichlorobenzoyl)amino]~-2-chloro~-
benzoic acid

427 ~ 4~[(2,5-dimethylbenzoyl)amino]-2-chloro-
benzoic acid

428 4~[2,3-difluorcbenzoyl)amino]-2-chloro-
benzoic acid .
EXample 429

To a stirred mixture of 5.19 g of 2-chloro-4-
aminobenzoic acid in 150 ml of methylene chloride is
added 7.86 g of N,N-diisopropylethylamine and 12.67 g
of 2,4-dichlorobenzylchloride and stirring continued
for 18 hours. Water is added to the filtrate and the
organic layer dried with Na2804 and concentrated in
vacuo to give 13.68 g of the desired product, m.p.
171-175%¢.

The following Examples are prepared using the
conditions of Example 429.



-

10

15

20

25

30

35

=145~

Example No. Compound

430 4-[ (2-methylbenzoyl)amino)-2-chloro-
benzoic écid, m.p. 196-199°¢

431 4-[ (2-methylbenzoyl)amino]-3,5-di-
methylbenzoic acid, m.p. 286-289°¢C

432 4-[(2,4~dichlorobenzoyl)amino]-3,5-
dimethylbenzoic acid, m.p. 209-212%

433 4-[ (2-methylbenzoyl)amino]-3-chloro-
benzoic acid, m.p. 199-202°¢

434 4-{ (2,5-dichlorobenzoyl)amino]-2-
chlorobenzoic acid

435 4~[ (3-fluoro-2-methylbenzoyl)amino}=-3~
chlorobenzoic acid, m.p. 225-227%

436 4~-[ {(5-fluoro-2~-methylbenzoyl)amino]-3-
chlorobenzoic acid, m.p. 182-185°¢

437 4-[ (2,3-dimethylbenzoyl)amino]-3~-
chlorobenzoic acid

438 4~[(2,3-dichlorobenzoyl)amino]-3-
chlorobenzoic acid

439 4-[(2,5-dimethylbenzoyl)amino}-3-
chlorobenzoic acid

440 4-[[4-fluoro-2-(trifluoromethyl)benzoyl]
amino)-3-chlorobenzoic acid

441 4-[ [3-fluorobenzoyl]amino}-2-chloro-

benzoic acid, m.p. 249-252%
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Example No, Compound
442 4~[[2-(trifluoromethyl)benzoyl]amino]-

3-chlorobenzoic acid

Example 443
Ethyl 10,11-dihydro-10-(2-chloro-4-nitrobenzoyl)-5H-

- nzodiaze e=3-carb a

To 25 ml of absolute ethanol is added 0.12 g
of sodium metal with stirring followed by 0.68 g of
10,11-dihydro-10~(2-chloro-4-nitrobenzoyl)-[3-(tri-
chloroacetyl)]-Sﬂ-pyrrolo[z,l-c]f1,4]benzodiazepine.

Stirring is continued for 18 hours. The
volatiles are removed in vacuo to a residue which is
partitioned between methylene chloride and water. The
organic layer is separated, dried with Na,SoO, and
filtrate heated on a steam bath while hexane is added
to give 0.45 g of the desired product as a solid, m.p.
165-166°C.

The following Examples are prepared using the
conditions of Example 443.

Example No. Compound
444 ethyl 10,11-dihydro-10-(3-methyl-4~-

nitrobenzoyl)-5-pyrrolo{2,1-¢c}[1,4]-
benzodiazepine-3~-carboxylate, m.p.
200-202°C

445 ethyl 10,11-dihydro-10-(2-methyl-4-
nitrobenzoyl)-5H-pyrrolo(2,1~-cl[1,4]~
benzodiazepine-3-carboxylate

446 ethyl 10,11-dihydro-10-(2~chloro-4-
nitrobenzoyl)~5H~pyrroloe{2,1-c][1,4]~-
benzodiazepine-3-carboxylate

Py
B Tiar 0 -
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Example No. Compound
447 ethyl 10,11-dihydro-10-(3~-chloro-4-

nitrobenzoyl)~SH-pyrrolo{2,1-¢][1,4]-
benzodiazepine-3-carboxylate

Example 448

=pih =10-{3~- —4-nitrobenzoyl)~[3-tri-
chloroacetyl) ]-5H-pyrrole(2,1-¢c][1,4]benzodiazepine

To a stirred solution of 3.47 g of 10,11-di-
hydro-10(4-nitro-3-methylbenzoyl)-5H-pyrrolo[2,1-¢]-
[1,4]benzodiazepine in 50 ml of methylene chloride is
added 3.40 g of trichloroacetic anhydride and stirring
continued for 18 hours. Water is added and the
separated organic layer washed with saturated sodium
bicarbonate, dried with Na,S0, and passed through a
short pad of hydrous magnesium silicate. Hexane is
added to the filtrate at the boil to give 4.07 g of the
desired product as a solid. MASS SPEC (CI) 491(MH').

The following Examples are prepared using the
conditions of Example 448.

Example No. _Compound

449 10,11-dihydro-10-(4-nitrobenzoyl)-[3-
(trichloroacetyl) ]-5H-pyrazolo{2,1-¢]~
[1,4)benzodiazepine, m.p. 122-123°C

450 . 10,11-dihydro-10-(2-chloro-4-nitro-
benzoyl)-{3-(trichloroacetyl) ]-5H~-
pyfrolo[z,l—g][1,4}benzodiazepine, m.p.
149-151%

Example 4531
19.ll-ginzd;g-lg-(4-gigzobgnzox11-[3-(t;i§1uo;g-

acetyl) ]-5H-pyrrolo(2,1-¢][1,4]benzodiazepine

A mixture of 0.50 g of 10,11-dihydro-10(4-
nitrobenzoyl)-Sg-pyrrolo[z,l-g][1,4]benzodiazepine in
10 ml of methylene chloride is cooled in an ice bath



10

15

20

25

30

35

=148~

and 2.0 g of trifluorocacetic anhydride added. The bath
is removed and the reactants stirred for 18 hrs, parti-
tioned with saturated sodium bicarbonate and the
separated organic layer dried with Na,S0, then passed
through a short pad of hydrous magnesium silicate. The
filtrate is heated at the boil while hexane is added to
give 0.40 g of the desired product, m.p. 169-170°c.

The following Examples are prepared using the
conditions of Example 451.

Example No. Compound
452 10,11-dihydro-10-(2-chloro-4-nitro-

benzoyl) [3-(trifluoroacetyl) ]-5H~
pyrrolo{2,1-c]([1,4)benzodiazepine, m.p.
151-153°% '

453 10,11-dihydro-10-(3-chloro-4-nitro-
benzoyl) [3-(trifluoroacetyl) ]-5H~
pyrrolo{2,1-¢c][1,4]benzodiazepine

454 ' 10,11-dihydro-10-(2-methyl~4-nitro-
benzoyl) [3-(trifluorocacetyl) ]-5H~-
pyrrolo(2,1-¢][1,4)benzodiazepine

Example 455
10,11-Dihydro-10-(3-methoxy-4~-nitrobenzoyl)-5H~-

-pyrrolo(2,1-¢]){1,4]benzodiazepine

A mixture of 5.0 g of 3-methoxy-4-nitro-
benzoic acid and 5.0 g of thionyl chloride is heated
under argon for 1 hour. The volatiles are removed in
vacuo to give 2.85 g of a 3-methoxy-4-nitrobenzoyl
chloride as a residue which is dissolved in 50 ml of
methylene chloride. To the preceding solution is added
with stirring 1.75 g of N,N-diisopropylethylamine
followed by 1.84 g of 10,1l1-dihydro-SH-pyrrolo[2,1-¢]~
[1,4]benzodiazepine. The reaction mixture is stirred
under argon for 18 hours and diluted with saturated
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sodium bicarbonate. The organic layer is dried with
Nazso4 and passed through a short pad of hydrous
magnesium silicate. While boiling, hexane is added to
the filtrate to give, upon cooling, 3.39 g of the
desired product as a solid, m.p. 191-192°¢.
The following Examples are prepared using the
conditions of Example 455.
Example No. Compound
456 10,11-dihydro-10-(2-methoxy-4-nitro-
benzoyl)-SH-pyrrolof{2,1-¢c]{l,4]benzo-
diazepine '

457 10,11-dihydro-10-{2-methyl-4-nitro-
benzoyl)-SH-pyrrolof{2,1~-¢]{1,4]~
benzodiazepine

458 10, 11-dihydro-10- (3-methoxy-6~chloro-
4-nitrobenzoyl)-5H-pyrrolof{2,1-c](1,4]-
benzodiazepine

459 10,11-dihydro~10-{3-methoxy-6-methyl-4-
nitrobenzoyl)-5H-pyrrolo(2,1-c]([1,4]-
benzodiazepine

Example 460
10,11-Dihydro-10-(4-amino~3-methoxybenzoyl)-5H~

pyrrolof[2,1-¢c][1,4]benzodiazepine

A mixture of 3.24 g of 10,11-dihydro-10-(4-
nitro-3-methoxybenzoyl)-5H-pyrrelo[2,1-c][1,4]benzo~
diazepine, 0.35 g of 10% Pd/c and 0.60 g of anhydrous
hydrazine in 100 ml of absolute ethyl alcohol and
heated on a steam bath for 1 hour. The hot reaction
mixture is filtered through diatomaceous earth and the
filtrate evaporated jin vacuo to a residue which is
partitioned between methylene chloride and water. The
organic layer is dried with Nazso4 and passed through a
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short pad of hydrous magnesium silicate. Hexane is
added to the filtrate while heating on a steam bath to
give 2 g of crystals, m;p. 184-185°C.

The following Examples are prepared using the
conditions of Example 460.

Example No, _Compound
461 10,11~-dihydro-10-~(4-amino-2~chloro=-

benzoyl)-SH~pyrrole[2,1-¢c][1,4]benzo~
diazepine, m.p. 197-199%

462 10,11-dihydro-10-(4-aminobenzoyl) [3-
(trifluoroacetyl) J-SH-pyrrolo(2,1-g]-
[1,4]benzodiazepine, m.p. 200-206°C

463 ethyl 10,11-dihydro-10-(4-amino-~3-
methylbenzoyl)-5H-pyrrolo{2,1-¢cl-
[1,4]benzodiazepine-3~-carboxylate, m.p.
210-211°%

464 ' ethyl 10,11-dihydro-10-(4-aminobenzoyl)-
SH-pyrrolo[2,1-c]{1,4]benzodiazepine-3~
carboxylate, m.p. 174-175°¢

Example 465
N-[4-(5H-Pyrrolo{2,1~¢c][1,4]benzodiazepin-10(11H) -

=5 ~2-met enzamj

To a stirred solution of 500 mg of 10,11-
dihydro-10-(4-aminobenzoyl)-5H-pyrrolo[2,1~-c])[1,4]~
benzodiazepine in 3 ml of methylene chloride, cooled to
0°c, under argon, is added 346 sl of triethylamine
followed by the addition of 340 mg of 2-methyl-5-
fluorobenzoyl chloride in 2 ml of methylene chloride.
The cooling bath is removed and stirring continued for
18 hours. After cooling to o°c, an additional 342 mg
of 2-methyl-5-fluorcbenzoyl chloride in 2 ml of
methylene chloride is added. The cooling bath is
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removed and stirring continued for 18 hours. The
volatiles are removed in vacuo to a residue which is
dissolved in 50 ml of methylene chloride and washed
with 20 ml each of water, 2 N citric acid, 1 M sodium
bicarbonate and brine. The organic layer is dried over
Na2804 and passed through a pad of hydrous magnesium
silicate. The filtrate is evaporated jin vacuo to a
residue which is crystallized from ethyl acetate-
hexane to give 295 mg of the desired product as a white
solid, m.p. 170-180°cC.

The following Examples are prepared using the
conditions of Example 465 with the appropriately sub-
stituted aroyl chloride.

Example No. Compound

466 N-{4-(5H~pyrrolo[2,1-¢]}{1l,4]benzodia~-
zepin-10(11H) -ylcarbonyl)phenyl]-3~
fluoro-2-methylbenzamide, m.p. 194-208°C

467 N-[4-(5H~pyrrolof2,1-c][1,4}benzodiaze~
' Pin-10(11H)~ylcarbonyl)phenylj-2,3-di-
methylbenzamide, m.p. 168-170°C

468 N-[4-(SH-pyrrolo[2,1-c][1,4)benzodiaze-
pin-10(11H)~ylcarbonyl)phenyl])-2,3-
dichlorobenzamide, m.p. 219-222°c

469 ' N-{4-(5H-pyrrolo{2,1~-¢c]{1,4]benzodiaze-
pin-10(11H) -ylcarbonyl)phenyl]-2,6-di-
chlorobenzamide, m.p. 174-182%%

470 N-[4~(5H-pyrrolo{2,1-c][1l,4]benzodiaze~
pin-10(11H) -ylcarbonyl-3~-chlorophenyl]-
2-methylbenzamide, m.p. 190-195°¢

471 N-[{4-(5B-pyrrolo{2,1-c]{1,4]benzodiaze-
pin-10(11H) ~ylcarbonyl-3-chlorophenyl]-
2,4~dichlorobenzamide, m.p. 144-160°
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_Compound

472

473

474

475

476

477

N-[4-(SHE-pyrrolo[2,1~-c][1,4]benzodiaze~
pin-10(11H) ~-ylcarbonyl-2, 6-dimethyl
phenyl]-2-methylbenzamide, amorphous
solid

N-[4~(5H-pyrrolo(2,1-¢c][1,4]benzodiaze-
pin-10(11H)~ylcarbonyl-2, 6~dimethyl
phenyl]-2,4-dichlorobenzamide, amorphous
solia

N-[4-(5H~pyrrolo{2,1-¢c][1,4]benzodiaze-
pin-10(11H) ~ylcarbonyl)phenyl]=3-(tri-
fluoromethyl)benzamide, amorphous

solid

N-{4-(S5H~pyrrolo[2,1-¢c][1,4]benzodiaze~
pin~10(11H)-ylcarbonyl)-2-chloxro-
phenyl]-3-methylthiophene-2~-carboxamide

N-[4-(5H-pyrrolof2,1-c][1l,4]benzodiaze-
pin-10(11H) ~ylcarbonyl)phenyl]-3-
chlorothiophene-2~-carboxamide, solid;
MASS SPEC (CI): 448 (M+H)

N-[4~(5H-pyrrolo[2,1-c]{1,4]benzodiaze~-
pin-10(11H) ~-ylcarbonyl)-2-methoxy-
phenyl]-2-nmethylbenzamide, m.p. 184-
186°c
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Compound

478

479

480

267

274

N-[4-(5H-pyrrolo{2,1-c]}[1,4]benzodiaze~
pin-10(11H) -ylcarbonyl) -2-methoxy-
phenyl]-2,4-dichlorobenzamide, m.p.
192-194°¢

N-{4-(5H-pyrrolo{2,1-¢c]{1,4]benzodiaze~-
pPin-10(11H)~ylcarbonyl)-2-methoxy~-
phenyl]~3-fluoro-2-methylbenzamide

m.p. 203-204°%C

N-{4-(5H~pyrrolo[2,1-c])[1,4]benzodiaze~-
pin-10(11H)~ylcarbonyl)phenyl]}-2-~chloro-
5-nitrocbenzanide,

m.p. 110-160°C (amorphous solid)

N=-(5H-pyrrolo[l,2-althieno[3,2-e][1,4]-
diazepin~4 (10H)~ylcarbonyl)phenyl]~-
2-methylbenzamide, m.p. 162-188°¢C
(amorphous solid)

N-[{4~(5H-pyrrolo[l,2-a]lthieno[3,2-e]~-
[1,4])-diazepin-4 (10H)-ylcarbonyl) -
phenyl]=-2,4~dichlorobenzamide, m.p.
105-190°¢

Example 481

N-{4-(5H-pyrrolo[2,1-¢c][1,4]benzodiazepin~10(11H)~

-’ o - g e ) o' -

benzamide

To a solution of 1.50 g of 10,11-dihydro-5H~-
pyrrolof[2,1-¢c][1,4]benzodiazepine in 25 ml of methylene
chloride is added 1.23 g of N,N-diisopropylethylamine.
While cooling in an ice bath, a solution of 3.08 g of
[4-[ (2~methyl-5-fluorobenzoyl)amino]-2-chlorobenzoyl
chloride in 50 ml of methylene chloride is added. The
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reaction mixture becomes homogeneous and is stirred at
room temperature for 18 hours. Water is added and the
separated organic 1ayer'washed with saturated sodium
bicarbonate, dried with Nazso4 and passed through a
short pad of hydrous magnesium silicate two times. The
methylene chloride is removed jn vacuo to give 3.81 g
of a glass. A sample is crystallized from ethyl
acetate to give crystalline solid, m.p. 200-205°C.

Example 482
N-[4-(5H-pyrrolo{2,1-¢c][1,4)benzodiazepin-10(11H) -

ca -3= en =5«-fluoro-2-met -
benzagide
To a solution of 1.84 g of 10,11~-dihydro-5H-
pyrrolo[2,1-¢][1,4)benzodiazepine in 25 ml of methylene
chloride is added 1.30 g of N,N-diisopropylethylamine.
While cooling in an ice bath, a solution of 3.45 g of
{4-[ (2-methyl-5-fluorobenzoyl)amino]-2-chlorobenzoyl
chloride in 50 ml of methylene chloride is added. The
reaction mixture becomes homogeneous after 5 minutes
and is stirred at room temperature for 18 hours. Water
is added and the separated organic layer washed with
saturated sodium bicarbonate, dried with Nazso4 and
passed through a short pad of hydrous magnesium
silicate. The methylene chloride is removed in wvacuo
to give 4.60 g of the desired product as a glass. A
sample is crystallized from ethyl acetate to give
crystalline solid, m.p. 191-195°¢.
Example 483
4-(5H-Pyrrolof2,1-¢c])[1,4}benzodiazepin-10(11H)~

b benzoic aci
A solution of 0.92 g of 10,11-dihydro~5H~-
pyrrolo[2,1-¢c][l,4]}benzodiazepine, 1.19 g of mono-
methyl terephthaloyl chloride in 20 ml of pyridine is
refluxed for 2 hours. The mixture is chilled and 1 N
HCl added until the pH is 5. The mixture is filtered
and washed with water to give 1.53 g of solid. Re-
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crystallization from dichloromethane-hexane gives
crystals, m.p. 186-188°C of methyl 4-(5H-pyrrolo-
[2,1-¢][1,4]benzodiazepin~10(11H)~-yl-carbonyl)benzoate.

A mixture of 1.83 g of the preceding com~-
pound, 8 ml of 2 N NaOH and 14 ml of methanol is
refluxed for 0.5 hour and then concentrated under
vacuum. The residue is extracted with ether and the
aqueous layer acifidied with 2 N citric acid. The
mixture is filtered and the solid washed with water and
dried (so°c under vacuum) to give 1.61 g of crystals,
m.p. 210-214°c. |

Example 484
N-(2-Methylphenyl) -4~ (5H-pyrrolo[2,1-c}[1,4]~

benzodiazepin-10(11HK)-ylcarbonyl)benzamide

A mixture of 0.332 g of 4~(5H~-pyrreolo[2,1l-gc]-
[1,4]benzodiazepin-10(11H)-ylcarbonyl)benzoic acid,
0.111 g of triethylamine, 0.107 g of o-toluidine, and
0.15 ml of diethylphosphoryl cyanide in 20 ml of
dichloroméethane is heated on a steam bath overnight.
The mixture is washed with water, 1 M NaHCO,, 1 N HC1,
brine and dried (Nazso4). The dichloromethane solution
is filtered through a thin pad of hydrous magnesium
silicate and the filtrate concentrated to dryness. The
residue is crystallized from dichloromethane-hexane to
give 0.23 g of white crystals, m.p. 228-231%.

Example 485
N-(2,3-Dimethylphenyl) -4~ (5H-pyrrolo[2,1-c][1,4]~

benzodiazepin-10(11H)~-ylcarbonyl)benzamide

A mixture of 0.332 g of 4-(5H-pyrrolo[2,1l-c]-
{1,4)benzodiazepin-10(11H)~ylcarbonyl)benzoic acid,
0.222 g of triethylamine, 0.157 g of
2,3-dimethylaniline hydrochloride, 0.15 ml of diethyl-
phosphoryl cyanide in 20 ml of dichloromethane is
heated on a steam bath for 3 hours. The mixture is

washed with Hzo' 1M NaHCOa, Hzo, 1 N HCl, brine and
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dried (Nazso4). The solution is filtered through a
thin pad of hydrous magnesium silicate and the filter
cake washed with dichloromethane. The filtrate is
concentrated to dryness under vacuum and the residue
crystallized from dichloromethane~hexane to give 0.11 g
of crystals, m.p. 239-240°C.
Example 486
N-[4-[(4,5-Dihydro-6H~-{1,2,4]triazolo[4,3~-a]1[1,5]~

e iazepin-6- arbo —2-me e t
A nmixture of 0.246 g of [4-(2-methylbenzoyl)-

amino]benzoyl chloride, 0.14 g of 4,5-dihydro-6H-
[1,2,4]triazolo[4,3-a]{1,5]benzodiazepine and 2 ml of
pyridine is heated on a steam bath for 4.5 hours and
heated (oil bath) at 110% overnight. The mixture is
chilled and poured into water. The mixture is
neutralized with 1 N HCl1 and filtered. The solid is
washed with dichloromethane and the dichloromethane
filtrate evaporated under vacuum to give 0.151 g of
product, MASS SPEC (FAB) 424.2(M+H).

Example 487
N-{4~(Pyrrolo[l,2-a]quinoxalin-5(4H)~-ylcarbonyl)-
phenvll-2,3-dichlorobenzamide

As described for Example 157, 0.47 g of 4,5~
dihydro-5-(4-aminobenzoyl)pyrrolo[l,2-alJquinoxaline,
346 pl of triethylamine and 5 ml of dichloromethane are
chilled (iée bath) and 0.415 g of 2,3-dichlorobenzoyl
chloride in 2 ml of dichloromethane added. After
stirring overnight, an additional 346 sl of triethyl-
amine is added and an additional 0.415 g of 2,3-di-
chlorobenzoyl chloride added. The mixture is stirred
for 2 hours, diluted with 50 ml of dichloromethane and
the solution washed with 20 ml each of H,0, 2 N citric
acid, 1 M NaHCO, and brine. The organic layer is dried
(Na2s04) and filtered through a thin pad of hydrous
magnesium silicate and the filtrate concentrated to
dryness. The residue is chromatographed on thick layer
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silica gel plates with ethyl acetate-~hexane (1:1) as
solvent to give 0.100 g of white solid, m.p. 230-240°c.

Example 488

- - - u L d

10,11-dihydro-5H-pyrrolo[2,1-c][1,4]benzodiazepine

To a solution of 0.418 g of 2-chlorobenzene-
sulfonyl chloride in 5 ml of dichloromethane, cooled to
0°c is added 0.50 g of 10,11-dihydro-10-{4-amino-
benzoyl)-5H-pyrrolo{2,1-c][1,4]benzodiazepine and
0.346 pl of triethylamine. The mixture is stirred at
room temperature overnight and diluted with 50 ml of
dichloromethane. The mixture is washed with 20 ml each
of Hzo, 2 N citric acid, 1 M Nchos, brine and dried
(Nazso4). The solution is filtered through a thin pad
of hydrous magnesium silicate and the filtrate concen-
trated to dryness. The residue is chromatographed on
thick layer silica gel plates (4) with the solvent
ethyl acetate~hexane (1:1) to give a solid. Crystal-
lization from ethyi acetate gives 0.165 g of white
crystals, m.p. 206-210°c.

Example 489
Methyl 4-(SB-pyrrolo[2,1-¢c][1,4)benzodiazepin-10(11H)~-

ylcarbonvl)benzoate
To a cooled solution of 0.50 g of 10,11~di~

hydro-10-(4~aminobenzoyl)~-5H~pyrrolo[2,1-c][1,4]benzo-
diazepine and 346 #1 of triethylamine in 5 ml of di-
chloromethane is added 0.394 g of mono methyl tere-
phthaloyl chloride. The mixture is stirred overnight
under argon and diluted with 50 ml of dichloromethane.
The mixture is washed with 20 ml each of H,0, 2 N
citric acid, 1 M Nchoa, brine and dried (Nazso4). The
solution is filtered through a thin pad of hydrous
magnesium silicate and the filter cake washed with
dichloromethane. The filtrate is concentrated to
dryness and the residue crystallized from ethyl acetate
to give 0.50 g of white crystals, m.p. 224-228°C.
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Example 490
N-[ (Dimethylamino)methyl}-N-[4~(SH-pyrrolo{2,1-¢c]~-

{1,4)benzodiazepin-10(11H)~ylcarbonyl)phenyl}-2,4~

ocbenzamide
To a suspension under argon of 0.072 g of
sodium hydride (60% in o0il) in 10 ml of tetrahydrofuran
is added 0.71 g of N-[4-(5H-pyrrolo[2,1-c][1l,4]benzo-
diazepin-10(11H)-ylcarbonyl)phenyl]-2,4-dichlorobenz-
amide and the mixture stirred at room temperature for 1
hour. To the mixture is added N,N-dimethylmethylene-
ammonium iodide and the mixture stirred 20 hours. The
mixture is diluted with diethyl ether (30 ml), filtered
and the filtrate concentrated under vacuum. The
residue is triturated with hexane to give 0.76 g of
white solid, m.p. 126-129°c.
Example 491
=[4- i h 1) ami be - -
dihydro~5H-pyrrolo-[2,1-¢c][1,4]benzodiazepine

A mixture of 0.10 g of 10,11~-dihydro-10-(4-~
aminobenzoyl) -5H-pyrrolo[2,1~-c][1,4]benzodiazepine
0.060 g of triethylamine and 0.12 g of diphenylphos-
phinyl chloride in 2 ml of dichloromethane is stirred
at room temperature for 2 hours and then 1 N NaOH is
added. The mixture is extracted with ethyl acetate and
the extract washed with brine and dried (Nazso4). The
solvent is removed and the residue triturated with
ether~-hexane to give 0.16 g of a white solid.

Example 492
=[4~-[Di sphinyl)arinojbenzoyl]=~ -

dihydro-5H-pyrrolof2,1-c}[1,4}benzodiazepine

To a solution of 0.10 g of 10,11-dihydro-10-
(4—-aminobenzoyl)-5H-pyrrolo{2,1~c]{1,4]}benzodiazepine
and 0.060 g of triethylamine in 2 ml of dichloromethane
is added 0.14 g of diphenoxyphosphinyl chloride. The
mixture is stirred at room temperature for 2 hours and
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1 N NaOH added. The mixture is extracted with ethyl
acetate and the extract washed with brine and dried
(Nazso4). The solvent is removed to give a solid.
Trituration with ether-hexane gives 0.20 g of product
as a white solid.

Example 493
10-[4-[[(2,5-Dichlorophenvl}sulfonylljaminolbenzoyl]-

10,11-dihydro-5§rpyrroio[2,lfg][1,4]benzodiazepine

A mixture of 0.10 g of 10,11~-dihydro-10-(4-
aminobenzoyl) ~-5H-pyrrolo[2,1-c](1,4]benzodiazepine,
0.050 g of triethylamine and 0.083 g of 2,5-dichloro-
benzenesulfonyl chloride in 2 ml of dichloromethane is
stirred at room temperature for 1 hour and then 4 mg of
4-(N,N-dimethylamino)pyridine is added. After another
hour, 93 mg of 2,5~-dichlorcbenzenesulfonyl chloride is
added along with 50 mg of triethylamine. The mixture
is stirred at room temperature for 2 days and 1 N NaOH
added. The mixture is extracted with ethyl acetate and
the extract washed with 50% ammonium chloride solution,
brine and dried (Nazso4). The solvent is removed to
give 0.30 g of solid. Trituration with ether-hexane
gives 0.26 g of solid. This solid is dissolved in a
mixture of 5 ml of tetrahydrofuran, 1 ml of methanol, 1
ml of 1 N NaOH and the mixture stirred for 18 hours at
room temperature. The organic solvents are removed and
the mixture extracted with ether acetate. The extract
is washed with Nch03, brine and dried (Nazso4). The
solvent is removed and the residue (0.16 g) triturated
with ether to give 0.14 g of yellow solid.

Example 494
0-[4~- Phen ethyl)sulfonyljaminolbenzoyl]-1 -
dihydro-5H-pyrrolo{2,1-c}[1,4]benzodiazepine

To a solution of 0.10 g of 10,11-dihydro-10-
(4-aminocbenzoyl)~-5H-pyrrolo[2,1-c][1,4]benzodiazepine
and 0.060 g of triethylamine in 2 ml of dichloro-
methane is added 0.10 g of o-toluenesulfonyl chloride.
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The mixture is stirred at room temperature for 2 hours
and 1 N NaOH is added. The mixture is extracted with
ethyl acetate and the extract washed with brine and
dried (Nazso4). The solvent is removed and the residue
(0.20 g) is chromatographed on silica gel with the
solvent ethyl acetate-hexane (3:2) to give 0.080 g of
product as a white solid and 0.080 g of 10-[4-[[bis-
(phenylmethyl)sulfonyl]aminolbenzoyl}10,11-dihydro~5H~-
pyrrolo{2,1-c][1,4]benzodiazepine as a white solid.
The preceding compound in methanol, 2N NaOH is heated
on a steam bath, the solvent removed and the basic
aqueous residue extracted with ethyl acetate to give an
additional amount of the product.

Example 495

- o -3

A mixture of 8.26 g of ethyl 4-aminobenzoate,
8.26 g of N-chlorosuccinimide in 50 ml of dichloro-
methane is refluxed overnight. The mixture is washed
with saturated NaHCO, solution and dried (Na,sSO,). The
solution is passed through a thin pad of hydrous
magnesium silicate and the filter cake washed with
dichloromethane. The filtrate is concentrated and
hexane added. ¢hilling gives 7.38 g of ethyl 3-chloro-
4-aminobenzoate, m.p. 82-83%c.

To the preceding compound (3.66 g), 3.0 g of
diisopropylethylamine in 50 ml of dichloromethane is
added 3.55 g of 2-methylbenzoyl chloride in 10 ml of
dichloromethane. The mixture is stirred at room
temperature overnight, washed with H2°' Ncho3 and
dried (Nazso4). The solution is passed through a thin
pad of hydrous magnesium silicate and the filter cake
washed with dichloromethane. The filtrate is concen-
trated and diluted with hexane. Chilling gives 4.71 g

3
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The following Examples are prepared using the
conditions of Example 495.

Example No,

Compound

496

497

498

499

500

501

502

503

504

505

506

3-chlorobenzoate

Ethyl 4~[(2-chlorobenzoyl)amino]-3-
chlorobenzoate

Ethyl 4-[(2,5-dichlorobenzoyl)amino]~-
3-chlorobenzoate

Ethyl 4-[(2,4~dichlorobenzoyl)amino}-3-
chlorobenzoate

Ethyl 4-[(3,5-dichlorobenzoyl)amino]-3-
chlorobenzoate

Ethyl 4-[(2-methyl-4-chlorobenzoyl)-
amino}-3~-chlorobenzoate

Ethyl 4-[(2,3-dimethylbenzoyl)amino]-
3-chlorobenzoate

Ethyl 4-[ (2-methoxybenzoyl)amino}-3-
chlorobenzoate

Ethyl 4-{(2-(trifluoromethoxy)benzoyl]-
amino]-3-chlorobenzoate

Ethyl 4-[ (2-methoxy-~4-chlorobenzoyl)-
amino}-3-chlorobenzoate

Ethyl 4-[[2-(methylthio)benzoyl]lamino]~-
3-chlorobenzoate

Ethyl 4-[(2-methylbenzeneacetyl]amino]}-
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Example No, Compound

507 Ethyl 4-[[4~fluoro-2~-(trifluoromethyl)-
benzoyl Jamino]-3~chlorobenzoate

508 Ethyl 4-{[4-fluoro-3~(trifluoromethyl)-
benzoyl }jamino]-3-chlorobenzoate

509 Ethyl 4~-[[2=-fluoro-3-(trifluoromethyl)-
benzoyljamino]-3-chlorobenzoate

510 Ethyl 4-{ (3-fluoro-2-methylbenzoyl) -
amino]-3~-chlorobenzoate

511 Ethyl 4~-{(2,3~-dichlorobenzoyl)amino]-
3~-chlorobenzoate

512 Ethyl 4-{ (4-fluoro-2-methylbenzoyl)-
amino]-3-chlorobenzoate

513 Ethyl 4-[ (5-fluoro-2-methylbenzoyl)-
amino}-3-chlorobenzoate

514 Ethyl 4-[[2~-fluoro-5-(trifluoromethyl)-
benzoylj)amino]-3-chlorobenzoate

515 Ethyl 4-[[2-(trifluoromethyl)benzoyl]-
amino}-3~-chlorobenzoate

516 Ethyl 4~[[3-(trifluoromethyl)benzoyl]-

anino]=-3-chlorobenzoate

Example 517

N-[4-(4H-Pyrazolo[5,1ﬁg][1,4]benzodiazepin-5(10§)—

1

en =3=-fluoro-2-methvlb

A solution of 2.87 g of 3-fluoro-2-methyl-
benzoic acid in 25 ml of thionyl chloride is refluxed



10

15

20

25

. 30

35

=163~

for 1.75 hour and the excess thionyl chloride removed
under vacuum. To the residue is added toluene (several
times) and the toluene removed under vacuum after each
addition to give 3-fluoro-2-methylbenzoyl chloride.

To a solution of 0.25 g of 5,10-dihydro-5-
(4-aminobenzoyl)-4H-pyrazolo[5,1~c][1,4]benzodiazepine
and 0.0914 g of triethylamine in 6 ml of dichloro-
methane under argon is added a solution of 0.156 g of
3-fluoro-2-methylbenzoyl chloride in 1.5 ml of di-
chloromethane. The mixture is stirred overnight at
room temperature and is washed with H,0 and saturated
Ncho3. The organic layer is treated with activated
carbon and filtered through magnesium sulfate. The
filtrate is evaporated, ethyl acetate added and the
solvent removed to give 0.38 g of white crystals, m.p.
245-250°Cc: Exact mass by mass spectrometry -

441.1720 (M+H).
Example 518
N-{4-(4H-Pyrazolo[5,1-¢][1,4]benzodiazepin-5(10H) -

b - 4 am -y - L A

A mixture of 0.185 g of 5,10-dihydro-4H~-
pyrazolo[5,1-c][1l,4]benzodiazepine, 0.391 g of 4-
[ (5-fluoro—-2-methylbenzoyl)amino]~2-chlorobenzoyl
chloride and 0.158 g of diisopropylethylamine in 10 ml
of dichloromethane is stirred at room temperature
overnight. The mixture is washed with H,0, 1 N HCl,
H,O, 1 M NaHCO,, brine and dried (Nazso4). The
solution is passed through a thin pad of hydrous
magnesium silicate and the filter cake washed with
dichloromethane. The filtrate is again passed through
a thin pad of hydrous magnesium silicate. The filtrate
is concentrated and the solid crystallized from ethyl
acetate to give crystals, m.p. 137~-140%¢.
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Example 519
N-[4-(4H-Pyrazolo[5,1-¢][1,4]benzodiazepin-5(10H) -

-3 =2-me id
As described for Example 518, a mixture of
0.185 g of 5,10-dihydro-4H-pyrazolo[5,1-¢c][1,4)benzo-
diazepine, 0.369 g of 4-[(2-methylbenzoyl)amino]-2-
chlorobenzoyl chloride and 0.158 g of diisopropylethyl-
amine in 10 ml of dichloromethane is stirred at room
temperature to give crystals (from ethyl acetate) m.p.
241-244%.
Example 520
N-{4-(4H-Pyrazolo(5,1-¢c][1,4]benzodiazepin~-5(10H) -

- e - A=

As described for Example 518, a mixture of
0.185 g of 5,10-dihydro-4H~-pyrazolo{5,1-c]{1,4]benzo-
diazepine, 0.472 g of 4-[{(2,4-dichlorobenzoyl)amino]-
benzoyl chloride and 0.158 g of diisopropylethylamine
in 10 ml of dichloromethane is stirred at room
temperature overnight to give the product (0.27 g) as a
pale yellow glass; anal. calc’d: C, 58.7; H, 3.4; N,
11.0; C1, 20.8 Found C, 57.3; H, 3.3;7 N,
9.5; C1, 21.3.

Example 521
5,10-Dihydro-5-(4-nitro-2-chlorobenzoyl)-4H) -

pyrazolo[5,1-¢])[1,4]benzodiazepine

To a solution of 1.85 g of 5,10~dihydro-4H-
pyrazolo[s 1-¢][1,4]benzodiazepine and 1.60 g of diiso-
propylethylamine in 50 ml of dichloromethane, cooled in
an ice bath, is added dropwise a solution of 2.64 g of
4-nitro-2-chlorobenzoyl chloride in 25 ml of
dichloromethane. The mixture is stirred at room
temperature overnight and poured into water. The
organic layer is separated and washed with Hz°'
saturated NaHCO,, H,0 and dried (Na,50,). The solution
is passed through a thin pad of hydrous magnesium
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silicate and the filtrate evaporated. The residue is
crystallized from dichlorcmethane-hexane to give 3.0 g
of crystals, m.p. 197-199%.

Example 522
5,10-Dihydro-5-{4-amino-2-chlorobenzoyl)-4H-pyrazolo-

[5,1-¢c][1,4)}benzodiazepine

A mixture of 0.553 g of 5,10-dihydro-5-(4-~
nitro-2-chlorobenzoyl)-4H-pyrazolo[5,1-¢c][1,4]benzo-
diazepine, 1.70 g of stannous chloride dihydrate in 20
ml of ethanol is heated at 70-80°C for 1 hour. The
mixture is chilled, made basic with 1 M NaKco3 and then’
stirred at room temperature for 0.5 hour. The mixture
is brought to pH 5 with acetic acid and extracted
(several times) with ethyl acetate. The combined
extracts are dried (Nazso4) and passed through a pad of
hydrous magnesium silicate. The filtrate is evaporated
and the residue dissolved in dichloromethane and the
solution passed through a thin pad of hydrous magnesium

silicate. The filtrate is evaporated in vacuo to give
0.40 g of a glass, m.p. 98-117°C; Anal. calc’d: C,
62.9; H, 4.7; N, 16.3; C1, 11.6. Found: c,

62.4; H, 4.3; N, 15.6; C1, 11.7.
The following examples are prepared using the
conditions of Example 465.

Example No. Compound
523 N-[4~-(5H-pyrrolo{2,1-c][1,4]benzodiaze~-

pin-10(11H)~-ylcarbonyl)~-3-chlorophenyl}-
2-fluorobenzamide, m.p. 223-226°C

524 N-{4-{5H-pyrrolof2,1-¢][1,4]benzodiaze-
pin-10{11H)~-ylcarbonyl)-3-chlorophenyl]-
2-{thiomethylbenzamide), white foam

525 : N-{4~(5H-pyrrolo[2,1-c]}[1,4]benzodiaze~
pin-10{11H) -ylcarbonyl ] -3-chlorophenyl]-
2,3-dimethylbenzamide, m.p. 189-192°c
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Example No. Compound

526 N-[4~(5H-pyrrolo{2,1~c][1,4]benzodiaze~-
pin-10(11H)-ylcarbonyl]-3-chlorophenyl]-
2-chlorobenzamide, m.p. 198-203°C

527 N-[4~-(5H-pyrrolo[2,1-c]{1,4]benzodiaze-
Pin-10(11H)-ylcarbonyl]-3~-chlorophenyl]-
4~-fluoro-2-chlorocbenzamide, m.p.
139-141%%

528 N-[4-(5H-pyrrolo[2,1~g]{1,4]benzodiaze~-
pin-10(11H)-ylcarbonyl]-3-chlorophenyl]-
2=-({trifluoromethyl)benzamide, white foam

529 N-{4-(5H-pyrrolo{2,1~-¢]l{1,4]benzocdiaze~

pin-10(11H)-ylcarbonyl]-3~chlorophenyl]-
2,6-dichlorobenzamnide, m.p. 246-248%C

Example 530

N-[4;(5anyrrolo[2,1-g][1,4]benzodiazepin—1o(113)-

To a mixture of 1.38 g of 10,1l-dihydro-5H-

pyrrolof{2,1~¢c]{1,4]benzodiazepine, 1.11 g of N,N-di-
isopropylethylamine in 50 ml of dichloromethane is
added 2.61 g of 4~-[ (2-methylbenzoyl)amino]-3-chloro~
benzoyl chloride in 25 ml of dichloromethane. The
mixture is stirred at room temperature overnight and
then washed with H,0 and saturated NaHCO,. The
organic layer is dried (Nazso4) and passed through a
pad of hydrous magnesium silicate. The filtrate is
concentrated, the residue (4.0 g) dissolved in
dichloromethane and again filtered through a pad of
hydrous magnesium silicate. The filtrate is eva-
porated to give the product as a glass (3.62 g). A
1.8 g sample of the glass is crystallized from ethyl
acetate to give 1.4 g of crystals, m.p. 176~178%¢.
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The following Examples are prepared using the

conditions of Example 530.

Exapple No.

531

532

533

534

535

536

537

538

compound

N-{4~-(5H-pyrrolo[2,1-c][1,4]benzodiaze~-
pin-10(11H)~ylcarbonyl)-2-chlorophenyl]-
2,3-dimethylbenzamide

N-[4-(5H-pyrrolo[2,1-¢c][1,4]benzodiaze~
pin-10(11H) -ylcarbonyl)-2-chlorophenyl}-
2,5~dimethylbenzamide

N~-[4-(S5B-pyrrolo[2,1-c][1,4]benzodiaze~-
pin-10(11H)-ylcarbonyl)-2-chlorophenylj-
2,6~dimethylbenzamide

N-[4-(5H-pyrrolo{2,1-¢c][1,4]benzodiaze~
pin-10(11H)-ylcarbonyl)~-2~-chlorophenyl]-
2-chlorobenzamide

N-[{4-(5H-pyrrolo[2,1-¢}{1,4]benzodiaze-
pin-10(11H) -ylcarbonyl)-2-chlorophenyl]-
2,4-dichlorobenzamide

N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze~
Pin-10(11H) -ylcarbonyl)-2-chlorophenyl]-
2,5-dichlorobenzamide

N-(4-(S5H-pyrrolo{2,1-c}(1,4]benzodiaze-
pin-10(11H)-ylcarbonyl)-2~chlorophenyl]-
3,5~-dichlorobenzamide

N-[4-(5H-pyrrolo[2,1-c][1,4)benzodiaze-
pin-10(11H)~-ylcarbonyl)~3~chlorophenyl]-
3-fluorcbenzamide, amorphous solid

.



10

is

20

25

30

35

Example No.

-168~

Compound

539

540

541

542

543

544

545

546

N-[4-(5H-pyrrolo[2,1-¢c][1,4]benzodiaze~
pin-10(11H)-ylcarbonyl)~-2-chlorophenyl]-
2-chloro-4~fluorcbenzamide

N-[4-(5H-pyrrole{2,1-c][1,4]benzodiaze~
pin-10(11H) ~ylcarbonyl) -2-chlorophenyl]~-
2-methyl-4-chlorobenzamide

N-{4-(5H-pyrrolo[2,1-c][1,4]benzodiaze~
pin-10(11H) ~-ylcarbonyl)-2-chlorophenyl]-
2-(methylthio)benzamide

N-[4~(5H-pyrrolo[2,1~c][1,4)benzodiaze~
pin-10(11§)~ylcarbonyl)-2~chlorophenyl]-
2-chlorobenzeneacetamide

N-[4~(5H-pyrrolo[2,1-¢c]}[1,4]benzodiaze-
pin-10(11H)-ylcarbonyl)-2-chlorophenyl]-
2-methylbenzeneacetamide

N-{4-(5H-pyrrolo[2,1-¢][1,4]benzodiaze-
pin-10(11H) ~ylcarbonyl)~-2~-chlorophenyl]-
2-methylthiophene-3-carboxyamide

N-[4-(5H-pyrrolo[2,1-¢]}[1,4]benzodiaze~
pin-10(11H) -ylcarbonyl)-2-chlorophenyl]-
3-methylthiophene-2~carboxamide

N-[4-(5H-pyrrolo[2,1-c])[1,4]benzodiaze-
pin-10(11H)~-ylcarbonyl)~-2-chlorophenyl]-
3-fluoro-2-methylbenzamide, m.p. 230-
231°%
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Compound

547

548

549

550

551

552

553

554

N-{4-(5H-pyrrolo[2,1-c][1,4]benzodiaze~-
pin-10(11H) -ylcarbonyl)~-2-chlorophenyl]-
S~-fluoro-2-methylbenzamide, m.p. 178-
180°¢

N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze—-
pin-10(11H) -ylcarbonyl)-2-chlorophenyl]-
2,3-dichlorobenzanmide

N-[4~-(5H-pyrrolo[2,1-¢c]{1,4]benzodiaze-
pin-10(11H) -ylcarbonyl)-2-chlorophenyl]-
2,3=-difluorobenzamide

N-[4~(5H~-pyrrolo[2,1-¢c][1,4]benzodiaze-
pin-10(11H) ~ylcarbonyl)~2~chlorophenyl]-
4-fluoro-2-methylbenzamide

N-{4~-(S5H-pyrrolo[2,1-c])[1,4]}benzodiaze~
pin-10(11H)~ylcarbonyl)-2-chlorophenyl]-
2-methoxybenzamide

N-[4-(5H-pyrrolo[2,1-c]}[1,4]benzodiaze~
Pin-10(11H)-ylcarbonyl)-2-chlorophenyl}-
2-(trifluoromethoxy)benzamide

N-[4-(5H-pyrrolo{2,1-¢c][1,4]benzodiaze-
pin-10(11H) -ylcarbonyl)-2-chlorophenyl}-
2-methoxy-4~-chlorobenzamide

N-{4-(5H-pyrrolo[2,1~¢c](1l,4]benzodiaze-
pin-10(11H) -ylcarbonyl)-2-chlorophenyl]-
2-(trifluoromethyl)benzamide
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Compound

555

556

557

558

559

560

561

562

N-[4-(5H-pyrrolo[2,1-c][1l,4]benzodiaze-
pin-10(11H)-ylcarbonyl)-2-chlorophenyl]~-
3~ (trifluoromethyl)benzamide

N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze~-
pin-10(11H)-ylcarbonyl)-2-chlorophenyl}-
2,6-dichlorobenzanide

N-[4~(5H-pyrrolo(2,1-c][1,4)benzodiaze-~
pin-10(11H)-ylcarbonyl)-2-chlorophenyl]~-
2,3,5-trichlorobenzamide

N-[4~(5H-pyrrolo[2,1-c][1,4]benzodiaze~
pin-10(11H)~-ylcarbonyl)-2-chlorophenyl}-
2-fluoro~5-(trifluoromethyl)benzamide

N-[4-(5H-pyrrolo(2,1~-c}j[1,4]benzodiaze-
pin-10(11H)~ylcarbonyl)-2~chlorophenyl ]~
4-fluoro-2-(trifluoromethyl)benzamide

N-{4-(5H-pyrrolo(2,1-¢c][1,4]benzodiaze~
pin-lO(llﬂ)-ylcarbonyl)-z-chlorophenylj—
2-fluoro-3-(trifluoromethyl)benzamide

N-{4-(5H-pyrrolo(2,1-c][1,4]benzodiaze~
pin-10(11H) ~ylcarbonyl)~2-chlorophenyl]-
2,5-difluorobenzamide

N-{4-(5H-pyrrolo[2,1-c][1,4]benzodiaze~
pin-10(11H)-ylcarbonyl)-2,3-dichloro-
phenyl ]-5-fluoro-2-methylbenzamide
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Compound

563

564

565

566

567

568

569

570

N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze-
pin-10(11H)~-ylcarbonyl)-2,3-dichloro-
phenyl]-2,3~-dimethylbenzamide

N-[4~-{(5H-pyrrolo(2,1-¢c](1,4]1benzodiaze~
pin-10(11H)-ylcarbonyl)-2,3-dichloro-
phenyl]-3-fluoro-2-methylbenzamide

N-[4-(5H-pyrrolo{2,1-c][1,4]benzodiaze~-
pin-10(11H) ~ylcarbonyl)-2,3-dichloro~-
phenyl]-2,4-dichlorobenzamide

N-[4-(5H-pyrrolo[2,1-c][1l,4]benzodiaze~-
pin-10(11H)-ylcarbonyl)-2,3~dichloro-
phenyl}-2,3-dichlorobenzamide

N-[4~{5H-pyrrolo[2,1-¢c][1,4]benzodiaze~-
pin-10{11H) -ylcarbonyl)-2,3-dichloro-
phenyl]-2-methylbenzamide

N-[4~({5H-pyrrolo[2,1~-c][1,4]benzodiaze~
pin-10(11H) -ylcarbonyl)-2,5-dichloro-
phenyl ]~5-fluoro-2-methylbenzamide

N-[4-(5H-pyrrolo{2,1-c][1,4)benzodiaze~-
Pin-10(11H)-ylcarbonyl)~-2,5~-dichloro-
phenyl]-2,3-dimethylbenzamide

N-[4-(5H-pyrrolo{2,1-c}[1,4]benzodiaze-
pin-10(11H) ~ylcarbonyl)~-2,5-dichloro-
phenyl}-3-fluoro-2-methylbenzamide

N-{4-(5H-pyrrolo{2,1-c}(1,4]benzodiaze~-
pin-10(11H)-ylcarbonyl)-2,5-dichloro~-
phenyl]-2,4-dichlorobenzamide
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Compound

572

573

574

575

576

577

578

579

N-[4-(5H-pyrrolo[2,1~¢c][1,4)benzodiaze~
pin-10(11H) -ylcarbonyl)-2,5-dichloro-
phenyl]-2,3~-dichlorobenzamide

N-[4-(5H-pyrrolo[2,1~-c][1,4]benzodiaze-
pin-10(11H) ~ylcarbonyl)-2,5~dichloro~-
phenyl]-2-methylbenzamide

N-[4-(5H-pyrrolo[2,1-¢c][1,4]benzodiaze-
pin-10(11H) ~ylcarbonyl)-2,5-dichloro~
phenyl]-2,3-dichlorobenzamide

N-[4-(5H~-pyrrolo{2,1-¢c][1,4)benzodiaze~-
pin-10(11H)~-ylcarbonyl)-2,5~dichloro-
phenyl]-2,5~dichlorobenzanide

N-{4~(5H-pyrrolo[2,1-¢]}[1,4]benzodiaze~-
pin-10(11H)-ylcarbonyl)~2,5-dichloro~-
phenyl]-2-(methylthio)benzamide

N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze-
pin-10(11H)-ylcarbonyl)-2,5~dichloro-
phenyl]-2-chlorobenzamide

N-{4-(5H-pyrrolo{2,1~-c][1,4]benzodiaze-
pPin-10(11H)~-ylcarbonyl)-2,5~-dichloro~
phenyl]-2-(trifluoromethyl)benzamide

N-[4-(5H-pyrrolo[2,1~-c][1,4}benzodiaze~
pPin-10(11H)-ylcarbonyl)-2,5~dichloro-
phenyl]-2-(trifluoromethoxy)benzamide
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Example 580
2,4-Dichloro-N-[4~-[ (3-formyl-5H~pyrrolo(2,1-¢c][1,4]~-

benzodiazepin-10(11H)-yl)carbonyl]phenyl ]benzamide

To a solution of 0.48 g of 2,4-dichloro-N-
[4-(5H-pyrrolo[2,1-¢][1,4]}benzodiazepin-10(11H)-yl)~-
carbonyl)phenyl lbenzamide in 2 ml of N,N-dimethylform-
amide at 0°C is slowly added 0.3 ml of POCl,. The
mixture is stirred at 0°c for 30 minutes and at room
temperature for 1 hour. The final mixture is quenched
with ice and made alkaline with 2 N NaOH to pH 12. The
resulting precipitate is collected, washed with water
and dried jin vacuo to give 0.55 g of solid. Further
washing with 1:2 ether-isopropanol gives 0.50 g of
white solid. MS(CI) calculated 503.0774;

found 503.0789. -

Example 581
2,4-Dichloro-N-[4~[[3~-(hydroxymethyl)-5H-pyrrolo-

{2,1-¢c][1,4)benzodiazepin-10(11H)~-yl]carbonyl]-
phenyl lbenzamide

To a suspension of 39 mg of NaBH4 in 1 ml of
tetrahydrofuran is added 0.42 g of 2,4-dichloro-N-
[4-[ (3-formyl-5H~-pyrrolo[2,1-a]{l,4)benzodiazepin-10
(11H) -yl) carbonyl]phenyllbenzamide and the reaction
mixture stirred at room temperature for 18 hours and
then quenched with water. The tetrahydrofuran is
evaporated jin vacuo and the aqueous residue treated
with 5 ml of 1 N NaOH and extracted with 50 ml of ethyl
acetate. The organic extract is washed with brine,
dried over Na.zso4 and evaporated to give 0.47 g of a
foam. Preparative thick layer chromatography by
elution with 2:1 ethyl acetate-hexane gives 0.24 g of

white solid. MS(FAB): 488(MH -OH) .
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ampl 2
2,4-Dichloro-N-[4-[[3~(1H-imidazol-1~-ylmethyl)}-5H~-

pyrrolo[2,1-¢][1,4]benzodiazepin-10(11H)~yl]~-

carbonyllphenyllbenzamide
To a suspension of 0.28 g of N,N~dimethyl-
glycine hydrochloride in 5 ml of tetrahydrofuran is
added 0.21 g of triethylamine and 0.35 g of carbonyl-
diimidazole. After stirring at room temperature for 30
minutes and then heating at reflux for 18 hours, the
tetrahydrofuran is evaporated in vacuo to a residue
which is dissolved in ethyl acetate and washed with
water, saturated NaHCo3 and brine and dried over
Na2804, filtered and evaporated in vacuo to a residue.
The residue is washed with ether-hexanes (1:1) to give
0.17 g of white solid. MS(FAB): 556 (M+H).
Example 583
a~Chloro-N-[4~-(5H-pyrrolo[2,1-c])[1,4)benzodiazepin-

10(11H) -ylcarbonyl)phenyl ]benzeneacetanide

To a solution of 0.61 g of 10,11-dihydro-10-
(4-aminobenzoyl)-5H-pyrrolo[2,1-c]{1,4]benzodiazepine
in 8 ml of methylene chloride is added 0.30 g of
triethylamine followed by 0.47 g of (+)-2-chloro-2-
phenylacetyl chloride in 2 ml of methylene chloride.
The mixture is stirred at room temperature for 1 hour
and then diluted with 10 ml of 50% NaHCO,. The
methylene chloride is evaporated and the residue is
extracted with ethyl acetate. The separated organic
layer is washed with saturated NaH003 and brine and
then dried with Nazso4 followed by filtering through a
pad of hydrous magnesium silicate. The filtrate is
evaporated to a residue which is stirred with ether-
hexane to give 0.98 g of pink solid. MS(CI): 456 (M+H).
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Example 584
a=[[2=(Dimethylamino)ethyl]thio}-N-[4~(5H~

pyrrolof[2,i-c]}[1,4]benzodiazepin-10(11H)-ylcarbonyl)-

phenyl ]benzeneacetamide
A mixture of 0.14 g of a-chloro-N-[4~(5H~
pyrrolo(2,1-c]{1,4]benzodiazepin-10(11H)~-ylcarbonyl)~-
phenyl ]benzeneacetamide, 0.47 g of 2-dimethylamino-
ethanethiol hydrochloride in 2 ml of methyl alcohol,
0.30 g of triethylamine and 3 ml of 1,3-dimethyl-~
3,4,5,6~-tetrahydro-2(1H)}-pyrimidinone is heated at 60°c
for 48 hours. The methyl alcohol is evaporated and the
residue diluted with water. The resulting suspension
is filtered and the precipitate washed with water. The
solid is dissolved in ethyl acetate and washed with
saturated Nchos, brine and dried with Nazso4. The
mixture is filtered and the filtrate evaporated jin
vacuo to a residue which is stirred with ether-hexane
to give 0.15 g of beige solid. MS(CI): 525(M+H).
Example 585

a—-[N-(Acetamido)amino]-N-~[4-(5H-pyrrolo{2,1-¢c][1,4]~

benzodiazepin-10(11H)-ylcarbonyl)phenyl ]benzene-
acetamide
A mixture of 0.14 g of a-chloro-N-[4-(5H-

pyrrolo[2,1-c}[1,4]benzodiazepin-10(11H)-ylcarbonyl) -
phenyl ]benzeneacetamide, 0.17 g of glycinamide HC1,
0.15 g of triethylamine, 3 ml of 1,3~-dimethyl-3,4,5,6~
tetrahydro-2 (1H) -pyrimidinone and 1 ml of methyl
alcohol is heated at 75°C for 2 days. The methyl
alcchol is evaporated and the residue diluted with
water. The resulting suspension is filtered and the
precipitate washed with water. The solid is dissolved
in ethyl acetate and washed with saturated NaHCO,, ,
brine and dried with Na,SO,. The mixture is filtered
and the filtrate evaporated in vacuo to a residue which
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is stirred with ether-hexanes to give 0.13 g of tan
solid. MS(CI): 494 (M+H).

Example 586
a=-{Dimethylamino) -N-[4-(5H-pyrrolo[2,1-¢][1,4]~

benzodiazepin-10(11H)-ylcarbonyl)phenyl ]benzene-

ce jde
A partial solution of ??g of a-chloro-N-
[4-(5H~-pyrrolo([2,1-c][1l,4]1benzodiazepin-10(11H)~-ylcar-
bonyl)phenyl }benzeneacetamide in 1 ml of methanol is
treated with 0.5 ml of dimethylamine and 1 ml of
1,3-dimethyl-3,4,5,6~tetrahydro-2 (1H) -pyrimidinone and
stirring continued for 20 hours. The methanol is
evaporated and the residue diluted with water. The
resulting solid is washed with water, dissolved in
ethyl acetate and the organic layer washed with
saturated NaHCo3, brine and dried with Nazso4. The
mixture is filtered and the filtrate evaporated in
vacuo to give a residue which is stirred with ethyl
acetate~hexane to give 0.15 g of a beige solid.
MS(CI): 465 (M+H).
Example 587
a- (Acetyloxy) -N-[4-(58-pyrrolo[2,1-c][1,4]-

benzodiazepin-10(11H)~-ylcarbonyl)phenyl]-

benzeneacetamide

To a solution of 0.30 g of 10,11-dihydro-10-
(4-aminobenzoyl) -5H-pyrrolo[2,1-c][1,4]benzodiazepine
in 5 ml1 of methylene chloride is added 0.15 g of tri-
ethylamine followed by 0.27 g of O-acetylmandelic acid
chloride. The mixture is stirred at room temperature
for 1 hour and then diluted with 50% NaHCO,. The
methylene chloride is evaporated and the residue is
extracted with ethyl acetate. The separated organic
layer is washed with saturated NaHCO,, and brine and
then dried with Na,s0, followed by filtering through a

pad of hydrous magnesium silicate. The filtrate is
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evaporated to a residue which is stirred with ether-
hexane to give 0.54 g of beige solid. MS(CI):
480 (M+H) .

Example 588
(+)a-Hydroxy-N-[4-(5H~pyrrolo{2,1-c][1,4]benzodiazepin-

10(11H)-ylcarbonyl)phenyl ]benzeneacetamide

A solution of 0.34 g of a-(acetyloxy)-N-[4-
(SH-pyrrolo[2,1-¢][1,4]benzodiazepin-10(11H)-ylcar-
bonyl)phenyl Jbenzeneacetamide in 2 ml of 1 N NaOH and 4
ml of methyl alcohol is stirred at room temperature for
30 minutes, diluted with 2 ml of water and evaporated
in vacuo. The aqueous suspension is extracted with 30
ml of ethyl acetate and the extract washed with brine,
dried with Na,SO, and filtered through a pad of hydrous
magnesium silicate and evaporated in vacuo to a
residue. The residue is stirred with ether-hexanes to
give 0.26 g of cream colored solid. MS(CI): 438 (M+H).

Example 589
2-Chloro-N-[4~-(5H~-pyrrolo[2,1-g][1,4]benzodiazepin-

10(11H)-ylcarbonyl)phenyl]acetamide

To a stirred solution of 0.91 g of 10,11~
dihydro-10-(4-aminobenzoyl)-5H-pyrrolo[2,1~g][1,4]-
benzodiazepine in 10 ml of methylene chloride is added
0.46 g of triethylamine and 36 mg of dimethylamino-
pyridine followed by the slow addition of 0.42 g of
chloroacetyl chloride in 5 ml of methylene chloride.
The resulting mixture is stirred at room temperature
for 3 hours then partitioned with 10 ml of 50% NaHCO,
and the methylene chloride evaporated in vacuo. The
remaining suspension is filtered, washed with 50%
NaHCO3, H,0, EtOAc (2x2 ml), ether (2x5 ml) and dried
in vacuo to give 1.14 g of beige solid. MS{CI):

380 (M+H) .
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Example 590
N-{4-(5H~-pyrrolo(2,1-¢][1,4]benzodiazepin-10(11H) -

yYlcarbonyl) phenv]ll-4-morpholineacetamide
A stirred suspension of 0.19 g of 2-chloro-

N-[4-(5H-pyrrole{2,1-¢c][1,4]benzodiazepin-10(11H)~
ylcarbonyl)phenyl]acetamide in 1 ml of methylene
chloride is added 0.44 g of morpholine followed by 1 ml
of 1,3-di- methyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone
and stirring continued for 20 hours. The methylene
chloride is evaporated and the residue diluted with
water. The resulting suspension is filtered and the
precipitate washed with water. The brown solid is
dissolved in 15 ml of ethyl acetate and washed with
saturated Ncho3, brine and dried with Na2804. The
mixture is filtered and the filtrate evaporated in
vacuo to give 0.23 g of a colorless gum which is
stirred with ethyl acetate-hexanes to give 0.21 g of
white solid. MS(CI): 431(M+H).

Example 59]
N-[ (2-Chlorophenyl)methyl]-N-[4-(5H-pyrrolo[2,1~-¢c]~-

{1,4]benzodiazepin-10(11H)~ylcarbonyl)phenyl}-4-
morphol ineacetamide
A mixture of 0.11 g of N-[4~(S5H-pyrrolo-

[2,1-¢][1,4])benzodiazepin-10(11H) -ylcarbonyl)phenyl]-
4-morpholineacetamide, 56 mg of O-chlorobenzyl bromide
and 0.41 g of K,CO, in 5 ml of acetonitrile is heated
at reflux for 18 hours. An additional 30 mg of O-
chlorocbenzyl bromide and 0.4 mmol of sodium hydride is
added followed by heating for 24 hours. The reaction
mixture is diluted with water and extracted with ethyl
acetate. The organic layer is dried with Na,sO, and
evaporated to give 0.18 g of a residue which is puri-
fied by chromatography on silica gel with 1:1 ethyl
acetate-methylene chloride to give 80 mg of off white
solid. MS(CI): 555(M+H).
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Example 592
=[4- - orobenzo ami -3-me -
benzoyl}-10,11-dihydro-~-5H-pyrrolo[2,1-g}{1,4]~

-3 t
To a solution of 0.30 g of ethyl 10,11-di-
hydro-10-(4-amino~3-methylbenzoyl)~5H-pyrrole{2,1-¢c]-
[1,4)benzodiazepine-3~carboxylate in 20 ml of methyl-
ene chloride is added 0.15 g of N,N-diisopropylethyl-
amine and 0.24 g of 2,4-dichlorobenzoyl chloride. The
reaction mixture is stirred at room temperature for 18
hours and washed with water, saturated Nch03 and dried
with Na2804. The organic layer is passed through a pad
of hydrous magnesium silicate. Hexane is added to the
filtrate at the boil to give 0.24 g of solid, m.p.
174-184%¢.
Example 593
- - - [e) 3 (e} -
10,11-dihydro-5H-pyrrolo}2,1-¢]{1,4]benzodiazepine-

3= b

To 50 ml of absolute methyl alcohol is added
0.15 g of sodium metal. After complete solution, 1.0 g
of N~[4-[[3-(t:ichloroacetyl)-su-pyrrolo[z,lfg][1,4]-
benzodiazepin-10(11H)~yl) Jcarbonyljphenyl]-2,4~-di-
chlorobenzamide is added and the reaction mixture
stirred overnight at room temperature. Methylene
chloride is added followed by Na,SO,. The organic
layer is filtered through hydrous magnesium silicate.
Hexane is added at the boil to the filtrate to give
0.29 g of solid.

Example 594
N-{4~-[ {3~ (trifluorocacetyl)-5H-pyrrolo(2,1-g][1,4]~-

benzodiazepin~-10(11H)-yl) Jcarbonyl ]phenyl]-2-

(trifluoromethyl)benzamide
To a solution of 1.0 g of N-[4~(5H-pyrrolo~

[2,1-c][1,4)benzodiazepin-10(11H)-ylcarbonyl)phenyl]-
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2=-(trifluoromethyl)benzamide in 10 ml of methylene
chloride is added 1.0 ml of trifluorocacetic anhydride
followed by stirring for 18 hours at room temperature.
The reaction mixture is washed with saturated NaHCO,,
dried with Nazso4, filtered and hexane added at the
boil to give a solid which is crystallized from
methylene chloride-hexane to give 0.89 g of solid, m.p.
248-250°C.

Example 595
N-[{4-{[3-(Trifluoroacetyl)-5H-pyrrolo[2,1-¢]{1,4]~-

benzodiazepin-lo(lln)-yl]carbonyi]-3-chlorophenyl]-2-

methvlbenzamide

To a solution of 0.30 g of N-(4~(5H-pyrrolo~
[2,1-¢][1,4]benzodiazepin-10(11H)-ylcarbonyl)-3-chloro-
phenyl]-2-methylbenzamide in 25 ml of methylene
chloride is added 0.5 ml of trifluoroacetic anhydride
followed by stirring at room temperature for 18 hours.
The reaction mixture is washed with saturated NaHCO,,
dried with Na,s0,, filtered through hydrous magnesium
silicate and hexane added to the filtrate at the boil
to give 0.22 g of colorless solid. MS: M+551.

Example 596
0=[4- ~di o o} aminolbenzo -
10,11-dihydro-5H-pyrrolo[2,1~-¢c][1,4]benzodiazepine-
3=carboxylate

To 50 ml of absolute ethyl alcohol is added
0.30 g of sodium metal, followed by the addition of
2.0 g of N-[4-[[3-(trichloroacetyl)-5H-pyrrolof{2,1-c]~-
[1,4)benzodiazepin-10(11H)yl}carbonyl]phenyl]-2,4~-
dichlorobenzamide and- the mixture is stirred for 18
hours at room temperature. The volatiles are eva-
porated in vacuo to a residue which is dissolved in
methylene chloride and washed with H,0. The organic
layer is dried with Na,so, and filtered through hydrous
magnesium silicate. Hexane is added to the filtrate at
the boil to give a solid which is crystallized from
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methylene chloride-hexane to give 0.57 g of a solid.
Ms(M'):548.2.
Example 597
N~[4-[[3=(Trichloroacetyl)-S5H-pyrrolo{2,1-¢c]l[1,4]-

benzodiazepin-10(11H)~yl]carbonyl }phenyl]~2-
(trifluoromethvl)benzamide
To a stirred solution of 0.48 g of N-[{4-(5H~

pyrrolo[2,1-¢c][1,4]benzodiazepin-10{11H)~ylcarbonyl)-
phenyl]-2-(trifluoromethyl)benzamide in 20 ml of
methylene chloride is added 0.40 g of trichlorocacetic
anhydride followed by stirring at room temperature for
18 hours. The reaction mixture is washed with water
and saturated NaHCO3, dried over Nazso4 and passed
through a pad of hydrous magnesium silicate. Hexane is
added at the boil to give 0.37 g of solid, m.p.
219-221%%.

Exanmple 598
N-{4~[[3-(Trichloroacetyl)-5H~-pyrrolo{2,1-¢][1,4]-

benzodiazepin-10(11H)-yl]Jcarbonyl]phenyl]~-2,4~-
dichlorobenzamide
To a stirred solution of 4.76 g of N-{4~-
(5H-pyrrolo[2,1~¢c][1,4)benzodiazepin-10(11H)~ylcar-
bonyl)phenyl]-2,4~dichlorobenzamide in 150 ml of
methylene chloride is added 3.75 g of trichloroacetic
anhydride followed by stirring for 18 hours. The
reaction mixture is washed with water and saturated
Ncho3, dried over Nazso4 and passed through a pad of
hydrous magnesium silicate. The filtrate is evaporated
in vacuo to give 2.91 g of solid.
Example 599
N-[4~(5H-Pyrrolo[2,1-c]{1,4]benzodiazepin-10(11H)~-

bon henyl]l-2,3.5-trichlorobenzamid
~ As described for Example 8, 0.50 g of 10,11~

dihydro~10~(4-aminobenzoyl)-5E-pyrrolo[2,1~c][1,4]~
benzodiazepine is reacted with 0.483 g of 2,3,5~
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trichlorobenzoyl chloride to give a glass which is
crystallized from ethyl acetate to give 0.686 g of
crystals, m.p. 231-234°c.
Example 600
N-({4~-(5H~Pyrrolo(2,1-¢c}[1,4]benzodiazepin-10(11H)~

a ne-2-ca e

As described for Example 8, 0.500 g of 10,11~
dihydro-10-(4-aminobenzoyl)-SH-pyrrolo[2,1~¢c}[1,4])~-
benzodiazepine is reacted with 0.267 g of tetrahydro-
furane-2-carbonyl chloride to give a glass which is
crystallized from ethyl acetate to give 0.22 g of
crystals, m.p. 208-214%c.

The following Examples are prepared using
conditions of Example 297 with the appropriately
substituted aroyl chloride.
Example No. Compound
601 N~-[4-[ (6,7~-Dihydro-SH~-pyrrolo[l,2-a}-

[1,5]benzodiazepin-5-yl)carbonyl]~2,5~
dichlorophenyl]~-2,3~-dimethylbenzamide

602 N-[4-{ (6, 7-Dihydro-5H~pyrrolo[l,2-a}~-
[1,5]}benzodiazepin-5-yl)carbonyl]~2, 5~
dichlorophenyl}-2-chlorobenzamide

' 603 N-[4-[ (6,7~Dihydro-SH-pyrrolo[l,2-a]~

[1,5)benzodiazepin-5~yl)carbonyl]-2,5~
dichlorophenyl]=-2,4-dichlorobenzamide

604 N-{4~[ (6,7-Dihydro~-SH-pyrrolo[1,2-a]-
[1,5])benzodiazepin~5-yl)carbonyl]~-2,5~
dichlorophenyl]-3,5~dichlorobenzamide

605 N-[4-[ (6,7-Dihydro-5H-pyrrolo[1,2-a]~-
[1,5]benzodiazepin-5-yl)carbonyl]-2,5~
dichlorophenyl]-2-methyl-4~chloro-
benzamide
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Compound

606

607

608

609

610

611

612

N-[4-[ (6,7-Dihydro-5H-pyrrolo[1,2-a]-
[1,5]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl ]-2-methoxybenzamide

N-[4~[ (6,7-Dihydro~-5H-pyrrolo[1,2-a]-
[1,5]}benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]~2-(trifluoromethoxy)
benzamide

N-[4~[ (6,7-Dihydro-5H-pyrrolo[1l,2-a]-
[1,5]benzodiazepin~5-yl)carbonyl]-3-
chlorophenyl}-2-(trifluoromethyl)
benzamide

N-[4-[ (6,7-Dihydro~5H-pyrrolo[1l,2-3a]-
[1,5)benzodiazepin~5-yl)carbonyl]-3-
chilorophenyl]-2,4~dichlorobenzamide,
amorphous white solid, m.p. 134-137%

N-[4~[ (6,7-Dihydro-5H-pyrrolo[l,2-a]-
[1,5]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2-(methylthio)benzamide

N-[4-[(6,7-Dihydro~-5H-pyrrolo[i,2-a]-
[1,5]benzodiazepin~5-yl)carbonyl]-3-
chlorophenyl]-3-fluoro-2-methyl-
benzamide, amorphous white solid,
m.p. 136-138°C

N-{4-[ (6,7-Dihydro~SH-pyrrolo[1,2-a]~
[1,5]benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-5-fluoro~2-methyl-
benzamide, amorphous solid, m.p.
132-135%.
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Compound

613

614

615

616

617

618

619

N-[4-[ (6,7-Dihydro-5H~-pyrrolo[1l,2-a]-
[1,5]benéodiazepin—5-yl)carbonyl]-a-
chlorophenyl]}-4-fluoro-2-methyl-
benzamide

N-{4-[ (6,7-Dihydro~5H-pyrrolo[l,2-a]-
[1,5]benzodiazepin~-5-yl)carbonyl]=~3~

chlorophenyl ]=4-fluoro-2-(trifluoro-

methyl)benzamide

N-[4-[ (6,7-Dihydro-5H-pyrroleo{l,2-a]-
[1,5)benzodiazepin-5-yl) carbonyl]-3~
chlorophenyl]~2,3-dichlorobenzamide

N-{4~[(6,7-Dihydro-5H-pyrrolo[l,2-a]-
[1,5]benzodiazepin~-5-yl)carbonyl}=-3-
chlorophenyl}-2,3-difluorobenzamide

N-[4~[ (6, 7-Dihydro-5H-pyxrrolo[l,2-a]~
[1,5]benzodiazepin-5~-yl)carbonyl]~-3~-
chlorophenyl]-2-fluoro-5-(trifluoro-
methyl)benzamide '

N-[4-[(6,7-Dihydro-5H~-pyrrolo{l,2-a]-
[1,5}benzodiazepin-5-yl)carbonyl]-3-
chlorophenyl]-2-fluoro-3~-(trifluoro-
methyl)benzamide

N-[4-[ (6,7-Dihydro-5H-pyrrolo{l,2-a]~
[1,5]benzodiazepin-5-yl)carbonyl}-3~
chlorophenyl]-4-fluoro-2-(trifluoro-
methyl)benzamide
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Compound

Example No,
620

621

622

623

624

625

626

N~[4-[(5,7-Dihydro-5§-pyrrolo[1,2<§]-
[1,5]benzodiazepin~-5~yl)carbonyl}-3-
chlorophenyl]-2,5~difluorobenzamide

N-[4~[(6,7-Dihydro-5H-pyrrolo{l,2-a]-
{1,5]benzodiazepin-5-yl)carbonyl]-3~-
chlorophenyl]-2,3-difluorobenzamide

N-{4~-[ (6, 7-Dihydro-5H-pyrrolo[1,2-a}~-
[1,5]benzodiazepin-5-yl)carbonyl]-3~
chlorophenyl]~2,5~-dimethylbenzamide

N-[4-[ (6,7-Dihydro-~-5H-pyrrolo[l,2-a}-
[{1,5)benzodiazepin-~-5-~yl)carbonyl] -3~
chlorophenyl]~3-methyl-2-thiophene-
carboxamide

N-{4~[(6,7-Dihydro-5-pyrrolo(1,2-al-
[1,5)benzodiazepin~5-yl)carbonyl]-3-
chlorophenyl]-2-methyl-3-thiophene-
carboxamide

N-[4-[(6,7-Dihydro~-5H-pyrrolo{l,2-a]-
[1,5)benzodiazepin-5-yl)carbonyl]-3~-
chlorophenyl}-2-methyl-3-furane-
carboxamide

N-[4-{(6,7-Dihydro~-5H-pyrrolo[1l,2-a]-
{1,5]benzodiazepin-5-yl)carbonyl}-3-
chlorophenyl]-3-methyl-2-furane-
carboxamide
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_Compound

627

628

629

630

631

632

633

634

N-[4~{ (6, 7-Dihydro-~5H-pyrrolo{l,2-a]-
[1,5]benzodiazepin=-5-yl)carbonyl]-3~
chlorophenyl]-2-chlorobenzeneacetamide

N-{4-[ (6,7-Dihydro-5H-pyrrolo[l,2-a]-
[1,5]benzodiazepin~5-yl)carbonyl]~-3-
chlorophenyl]-2-methylbenzeneacetamide

N-[4-{ (6,7-Dihydro-SH-pyrrolo[l1,2-a]-
[1,5]benzodiazepin-5-yl)carbonyl]~-3-

chlorophenyl]-4~fluoro-3-(trifluoro-

methyl)benzamide

N-[4-[ (6,7-Dihydro~-5H-pyrrolo(l,2-a]-
[1,5]benzodiazepin~-5-yl)carbonyl]-2-
chlorophenyl]-3~fluoro-2-methyl-
benzamide

N-[4~[(6,7-Dihydro-5H-pyrrolo[l,2-a]-
[1,5]benzodiazepin~-5-yl)carbonyl]-2~-
chlorophenyl]-2,3~dichlorocbenzamide

N-[4-[(6,7-Dihydro-5H~pyrrolo[1l,2-a]-
[1,5)benzodiazepin-5-yl) carbonyl]-2~-
chlorophenyl]-2,3~difluorobenzamide

N-[4~-[ (6, 7-Dihydro-5H-pyrrolo[1,2-a]~
[1,5}benzodiazepin-5-yl)carbonyl]-2-
chlorophenyl ]-4~-fluoro-2-methyl-~
benzamide

N-[4~-[ (6,7-Dihydro-5i-pyrrolo[l,2-a]-
[1,5]benzodiazepin—~-5-yl)carbonyl]-2-
chlorophenyl]~5-fluoro-2-methyl-
benzamide —
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Compound

635

636

637

638

639

640

641

642

N-[4-[ (6,7-Dihydro-5H~-pyrrolo[l,2-a]-
[1,5]henzodiazepin-5-y1)carbonyl]-z-

chlorophenyl]-2-fluoro-5-(trifluoro-

methyl)benzamide

N-({4~[(6,7-Dihydro-5H-pyrrolo{l,2-a]l-~
[1,5]benzodiazepin~5-yl)carbonyl]-2-
chlorophenyl]-2-methylbenzamide

N-[4-[(6,7-Dihydro~5H~-pyrrolo[l,2-a]~-
[1,5)benzodiazepin~5-yl)carbonyl]-2-
chlorophenyl]-2-chlorobenzamide

N-[4-[ (6,7-Dihydro-5~-pyrrolo[1,2-a]-
(1,5]benzodiazepin-5-yl)carbonyl]-2~-
chlorophenyl}-2, 3-dimethylbenzamide

N-[4-[ (6,7-Dihydro-5H-pyrrolo[l,2-a]~
[1,5)benzodiazepin~5~-yl)carbonyl]-2-
chlorophenyl]-2,5-dimethylbenzamide

N-{4-[ (6,7~Dihydro-5H-pyrrolo[l,2-a]-
[1,5]benzodiazepin-5-yl) carbonyl]-2~
chlorophenyl ]-2-methoxybenzamide

N-[{4-[(6,7-Dihydro-5H~pyrrolo{l,2-a]~
[1,5]}benzodiazepin-5-yl)carbonyl]-2~
chlorophenyl]-2-{trifluoromethoxy) -
benzamide

N-[4~[ (6, 7-Dihydro-5H~pyrrolo[1l,2-a]l-
{1,5]benzodiazepin~5-yl)carbonyl]-2-
chlorophenyl]-2-methoxy-4-chloro-
benzamide
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Compound

643

644

645

646

647

648

649

N-{4~[ (6,7-Dihydro-5H-pyrrolo{l,2-a]}-
[1,5)benzodiazepin-5-yl)carbonyl]~2-
chlorophenyl]-2,6~dichlorobenzamide

N-{4-[ (6,7-Dihydro-5H-pyrrolo[1,2-a]-
[1,5]benzodiazepin~-5-yl)carbonyl]-2-
chlorophenyl]-2-(methylthio)benzamide

N-{4-[(6,7-Dihydro-5H-pyrrolo[l,2-a]l-
[1,5]benzodiazepin-5~yl)carbonyl]~2-
chlorophenyl]-2~(trifluoromethyl)-
benzamide

N-[4-[ (6, 7-Dihydro-5H-pyrrolo[l,2-a]~
[1,5])benzodiazepin~-5-yl)carbonyl]~2~-
chlorophenyl]-3-(trifluoromethyl) -
benzamide

N-[4~[ (6,7-Dihydro-5H-pyrrolo[1l,2-a]~
[1,5)benzodiazepin-5-yl)carbonyl]-2~-
chlorophenyl]-2,3,5-trichlorobenzamide

N-[4~[ (6,7-Dihydro-5H-pyrrolo{l,2-a}~-
[1,5)benzodiazepin-5~yl)carbonyl]~-3~
methoxyphenyl]~-3-fluoro-2-methylbenz-
amide

N-[4~[(6,7~-Dihydro-SH-pyrrolo[l,2-a]-
[1,5)benzodiazepin-5-yl)carbonyl]~3-
methoxyphenyl }-5-fluoro-2-methylbenz-
amide

s
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compound

650

651

652

653

654

655

656

N~-[4~-[ (6, 7-Dihydro-S5E-pyrrolo[1,2-a]-
[1,5]beniodiazepin~5-yl)carbonyl]~3-

methoxyphenyl]-4~fluoro-2-methylbenz-
amide

N-[4-[ (6, 7-Dihydro-5H-pyrrolo[l,2-a]-
{1,5]benzodiazepin~-5~yl)carbonyl]-3-
methoxyphenyl]-2,4-dichlorobenzamide

N-[4~{ (6,7-Dihydro-5H-pyrrolofl,2-a]-
[1,5)benzodiazepin-5-yl)carbonyl]-3-
methoxyphenyl]-2, 3-dimethylbenzamide

N-[4~-[ {6,7-Dihydro-5H-pyrrolo(l,2-al-
[1,5]benzodiazepin-5-yl)carbonyl -3~
methoxyphenyl ]-3~-fluoro-5-(trifluoro-
methyl)benzamide

N-{4-[(6,7-Dihydro-5H~-pyrrolo{l,2-al-
[1,5]benzodiazepin-5-yl)carbonyl]-2~
methoxyphenyl ]-3-fluoro-2-methylbenz-
amide

N-[4-[ (6,7-Dihydro-5H-pyrrolo(l,2-a]-
{1,5]benzodiazepin-5-yl)carbonyl]-2-
methoxyphenyl]-5-fluoro-2-methylbenz-
amide

N-{4-{ (6,7-Dihydro-5H~pyrrolo{1,2~a]~-
[1,5)benzodiazepin~5-yl)carbonyl]-2-

methoxyphenyl ]-4-fluoro-2-methylbenz-
amide

-

i o)



10

15

20

25

30

35

=190~

Example No. Compound

657 N~-[{4-[(6,7-Dihydro-SH-pyrrolo[l,2-a]-
[1,5])benzodiazepin~-5-yl)carbonyl]~2-
methoxyphenyl)~2,4-dichlorobenzamide

658 N-[4-[ (6,7-Dihydro-SH-pyrrolo{l,2-a]-
[1,5]benzodiazepin-5~yl)carbonyl]-2~
methoxyphenyl]-2,3-dimethylbenzamide

659 N-[4-[ (6,7-Dihydro-5H-pyrrolo[l,2-a]-
[1,5]benzodiazepin-5~yl)carbonyl]-2-
methoxyphenyl ]-3-fluoro-5-(trifluoro-
methyl)benzamide

Example 660
N-{4~[[[3=-[~[ (DPimethylamino)methyl ]-5H~-pyrrolof{2,1-c]-

[1,4]benzodiazepin-10(11H)~yl]carbonyl ]phenyl]-2-~

methylbenzanmide

To a stirred solution of 0.842 g of 2-methyl-
N-[4=-(5H-pyrrolo(2,1-¢c]{1,4)benzodiazepin-10(11H)~-yl~
carbonyl)phenyl Jbenzamide in 25 ml of 1:1 methanol-
tetrahydrofuran is added 10 ml of 35% formaldehyde and
10 ml of 30% N,N-dimethylamine at 0°c. After 2 drops
of acetic acid is added, the reaction mixture is
stirred at room temperature for 16 hours. The reaction
mixture is.concentrated in vacue to a residue which is
dissolved in chloroform and washed with water. The
organic layer is dried with Na S0, and evaporated in
vacuo to a residue. The residue is chromatographed on
silica gel with 10:1 ethyl acetate-methanol as eluent
to give 0.800 g of the desired product, M&H:479.

The following products are prepared by using
the condition of Example 660 and by using the appro-

priately substituted benzamide.

R T
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Compound _

Example No.
661

662

663

664

665

666

N-[4-[[3~(1-piperidinylmethyl)-5H-
pyrrolof2,1-c]{1,4]benzodiazepin-
10(11H) -yl]carbonyl]phenyl)-2-methyl-
benzamide, solid; mass spectrum (M?H)
518

N-[4-[[3-(4-morpholinomethyl)~5H~
pyrrolo[2,1-¢][1,4]benzodiazepin-
10(11H) ~yl]carbonyl ]phenyl]-2-methyl-
benzamide, solid; mass spectrum (M'H)
521

N-[{4-[[3-[[4~(phenylmethyl)-1-pipera-
zinyl]methyl ]-5H-pyrrolo{2,1-¢c]{1,4]-
benzodiazepin-10(11H)-yl]carbonyl]-
phenyl]-2-methylbenzamide, solid; mass
spectrum (M'H)610

N-{4-[{3-[ (dimethylaminomethyl]-
5H-pyrrolo[2,1-¢c][1,4]benzodiazepin-
10(11H) -yl])carbonyllphenyl]}=-2,4-di-
chlorobenzamide, solid; mass spectrum
(M™H) 535

N-[4~[[3-(1-pyrrolidinylmethyl)-
5H-pyrrolo[2,1-c][1,4]benzodiazepin-
10(11H) -yl]carbonyl Jphenyl}-2,4-di-
chlorobenzamide, solid; mass spectrum
(M'H) 561

N-[4-[{[3-(4-morpholinomethyl)~5H-
pyrrolo[2,1-¢]{1,4)benzodiazepin-
10(11H)~yl)carbonyl)phenyl]-2,4-di-
chlorobenzamide, solid; mass spectrum
(m*H) 576 o |
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667 N-[4-[[3f[(diethylamino)methyl]-Sﬂr

pyrrolo([2,1-¢][1,4]benzodiazepin-
10(11H) ~yllcarbonyllphenyl]~2,4~-di-
chlorobenzamide, solid; mass spectrum
(MtH) 562

668 N=[4-{[3~-[(dimethylamino)methyl)~-5H-
pyrrolo{2,1-¢]j[1,4]benzodiazepin-
10(11H) -yl]carbonyl]-3-chlorophenyl]-
5=-fluoro-2-methylbenzamide, solid;
mass spectrum (M+H)531

669 N=-[4~[[3-[ (dimethylamino)methyl]-5H~-
pyrrolo[2,1-¢c]l[1,4]benzodiazepin~-
10(11H)~yl]carbonyl]-3~chlorophenyl]-
2-methylbenzamide, solid; mass spectrum
(mtH) 513

Example 670
N-[4-[ (3~Acetyl-5H-pyrrolo[2,1~-c][1,4]benzodiazepin-

10(11H)-yl]carbonyl Jphenyl]-2,4-dichlorobenzamide

A stirred solution of 0.954 g of N-[4-(5H-
pyrrolof2,1-¢c]{1,4]benzodiazepin-10{11H)~-ylcarbonyl)-
phenyl]-2,4-dichlorobenzamide in 25 ml of methylene
chloride and 5 ml of acetic anhydride is heated at
reflux for 24 hours. The volatiles are evaporated jin
vacuo to a residue which is purified by column chro-
matography on silica gel by elution with ethyl acetate-
hexane (7:3) to give 0.800 g of a white solid; mass
spectrunm (M*H)519.

Example 671
=-{2-N -5={etho rbon enzyll-~ ole—-2-
ca aldehvde

To a stirred slurry of 2.2 g of sodium
hydride (60% in oil, washed with hexane) in tetra-
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hydrofuran is added at 0°C a solution of 4.5 g of
pyrrole-2-carboxaldehyde in 25 ml of tetrahydrofuran.
After the addition is éomplete, a solution of 15 g of
ethyl 4-nitro-3-bromomethylbenzoate in 30 ml of dry
tetrahydrofuran is slowly added under nitrogen. The
reaction mixture is stirred at 20°C for 8 hours and
carefully quenched with water. The reaction mixture is
extracted with chloroform which is washed with water,
dried with Nazso4 and concentrated jin vacuo to give

12 g of the desired product as a solid; mass spectrum

(M¥H) 349.
=[2- O=4- o) o be — =2=

The conditions of Example 671 are used with
ethyl 3-nitro-4-bromomethylbenzoate to give 13.0 g of
the desired product as a solid; mass spectrum (MfH)349.

Example 673
Ethyl 10,11-Dihydro-SH-pyrrolo[2,1-¢][1,4]~

-7 a

A solution of 10.0 g of 1-[2-nitro-5-(ethoxy-
carbonyl)benzyl ]-pyrrole-2-carboxaldehyde in 150 ml of
absolute ethanol containing 1.0 g of 10% Pd/c is
hydrogenated in a Parr apparatus for 16 hours under 40
psi of hydrogen. The reaction mixture is filtered
through a pad of diatomaceous earth and the filtrate
concentrated in vacuo to a residue of 5.5 g of the
desired product as a solid; mass spectrum (M+H)255.

Example 674
Ethyl 10,11-Dihydro-5H-pyrrolo[2,1-¢c}[1,4]~-

enzodjazepine-8-carb late
The hydrogenation conditions of Example 673
are used with 1-[2-nitro-4-(ethoxycarbonyl)benzyl]~-
pyrrole-2-carboxaldehyde to give 5.0 g of the desired
product as a solid; mass spectrum (M+H)255.
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- =10-[4~ -met o nol-
benzoyl]-sg-pyrrolo[é,1ﬁg][1,4]benzodiazepine—7-
carboxylate

A solution of 1.2 g of ethyl 10,11-dihydro-
5H-pyrrolo[2,1-c][1,4]benzodiazepine~7-carboxylate in
100 ml of methylene chloride is cooled to 0°c and 10 ml
of triethylamine added followed by 1.5 g of 4-[(2-
methylbenzoyl)amino)benzoyl chloride. The reaction
mixture is stirred at room temperature for 18 hours and
concentrated in vacuo to a residue which is partitioned
between water and chloroform. The organic layer is
dried over Nazso4 and concentrated in vacuo to a
residue. The residue is purified by column chromato-
graphy on silica gel by elution with 40% ethyl acetate-
hexane to give 1.0 g of the desired product as a solid;
mass spectrum (M+H)494.

Example 676

- ~10~[4—[ (2~me -
benzoyl]-5H-pyrrole[2,1-¢c][1,4]benzodiazepin-8~-
carboxylate

The conditions of Example 675 are used with
ethyl 10,11-dihydro-5H-pyrrolo[2,1-c]{1,4)benzodiaze~-
pine—-8-carboxylate to give 1.2 g of the desired product
as a solid; mass spectrum (M+H)494.

The subject compounds of the present inven-
tion are tested for biological activity as follows:

a e 677
10,11-Dihydro-10-(4-nitrobenzoyl)~5H-imidazo{2,1-¢c]~

[1.4]benzodiazepine

A 292 mg sample of sodium hydride in oil is
washed, under argon, with pentane. The residue is
diluted with 17 ml of dioxane and then 1.35 g of 10,11~
dihydro-5H-imidazo[2,1~c][1,4]benzodiazepine is added.
The reaction mixture is warmed slightly until the
hydrogen evolution ceases. To the cooled reaction
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mixture is added a solution of 1.36 g of p-nitrobenzoyl
chloride in 45 ml of dioxane and the mixture is stirred
at room temperature for 18 hours. The solvent is eva-
porated jin vacuo and the residue is heated with CHC1,,
filtered hot and the filter cake washed with hot CHc13.
The combined CHCl, layers are washed with water,
saturated Ncho3, treated with activated charcoal,
filtered through a pad of Mgso, and the filtrate eva-
porated in vacuo to give 1.82 g of brown solid residue.
The residue is purified by flash chromatography by
elution with cac13-neon to give 630 mg of the desired
product as a solid. HR FABMS: (M+H)=335.3433.

Example 678
10,11-Dihydro-10-(4~-aminobenzoyl)-5H~-imidazo({2,1~¢c]~-

[1l.41benzodiazepine
A mixture of 0.550 g of 10,11-dihydro-10~

(4-nitrobenzoyl)-5H~-imidazo[2,1-¢][1,4]}benzodiazepine
and 1.86 g of SncCl,.2H,0 in 22 ml of ethyl alcohol is
refluxed for 1 hour under argon. The mixture is
diluted with water and then a solution of 10% NaHCO,, is
added until the reaction mixture is basic. Additional
ethyl alcohol is added and reaction mixture evaporated
in vacuo to give a residue which is triturated with 1:1
CHC13-CH3OH several times and filtered. The filtrates
are combined, treated with activated carbon and
filtered through diatomaceous earth. The filtrate is
evaporated in vacuo to give 680 mg of tan crystalline
solid. The solid is stirred in ethanol, water and 10%
NaHCO, to pH=8, for 5 hours and extracted with CHC1,
three times. The combined extracts are treated with
activated carbon, filtered through MgsSO, and eva-
porated in vacuo to give 370 mg of tan crystalline
solid. CIMS(CH,):MH =305.
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Example 679
N-[4-(5H-Imidazo[2,1-g][1,4)benzodiazepin-10(11H)-

- ~dichlorobe id
A slurry of 0.330 g of 10,1i-dihydro~10~
(4-aminobenzoyl)-5H~imidazo{2,1~¢c][1,4])benzodiazepine
in 15 ml of dioxane is stirred and warmed slightly to
obtain a nearly complete solution. The reaction
mixture is cooled to room temperature and 43 mg of
sodium hydride in o0il added. The mixture is warmed
slightly. Gas evolution stops in a few minutes. The
reaction mixture is cooled to room temperature and 153
sl of 2,4-dichlorobenzoyl chloride in 2.5 ml of dioxane
added. An additional 3.5 ml of dioxane is added and
the reaction mixture stirred at room temperature for 2
days. The volatiles are evaporated in vacuo to a
residue which is partitioned between water and chloro-
form. The organic layer is separated and the aqueous
phase extracted with chlorcform two more times. The
combined organic layers are trated with activated
carbon and filtered through MgSO,. The filtrate is
evaporated jin vacuo to a tan foam which is purified by
flash chro- matography on silica gel by elution with
CHCl, and 3-7% CH,OH in chloroform to give 310 mg of
tan foam.
Example 680
6,7-Dihydro-5-(2~-chloro-4-nitrobenzoyl)-5H-pyrrolo-

(1,2-a][1,5]benzodiazepine

To a solution of 0.28 g of 6,7-dihydro-5H~-
pyrrole{l,2-al[1l,5]benzodiazepine in 6 ml of methylene
chloride is added 0.30 g of triethylamine followed by
0.50 g of 2-chloro-4-nitrobenzoyl chloride in 0.5 ml of
methylene chloride. The reaction mixture is stirred at
room temperature for 1 hour then quenched with 5 ml of
saturated NaHCO,. The methylene chloride is evaporated
in vacuo and the residue is diluted with 5 ml of water
and extracted with 20 ml of ethyl acetate. The organic
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layer is separated, washed with saturated Ncho3 and
brine, dried with Nazso4 and evaporated in wvacuo to
give 0.59 g of a yellow foam which is triturated with
ether-hexanes to give 0.56 g of the desired product as
off-white solid. MS(CI): 368 (M+H) (c13>)
370 (M+H) (c137)
Example 681

6,7-Dihydro-5~(4-amino-2-chlorobenzoyl)~5H-pyrrolo-

{1,2-a][1,5]benzodiazepine

To a solution of 0.50 g of 6,7-dihydro-5-
(2-chloro-4~-nitrobenzoyl)~5§~-pyrrolo[l,2-a]l{1,5]benzo-
diazepine in 10 ml of ethyl alcohol and 2 ml of tetra-
hydrofuran is added 2.35 g of Snc12.2H20 and the
mixture stirred at 55°C for 30 minutes. The solvents
are evaporated in vacuo to a residue which is stirred
with 20 ml of 1 N NaOH and 40 ml of ethyl acetate for
15 minutes and filtered through diatomaceous earth.
The filter pad is washed with 2x10 ml of ethyl acetate
and the combined extracts washed with brine, dried
(Nazso4) and evaporatgd in wvacuo to give 0.47 g of
solid residue which is triturated with ether-hexane to
give 0.43 g of light yellow crystalline solid.

MS(CI): 338(M+H, c133)
340 (M+H, c137)
Example 682
N-[4~[ (6,7-Dihydro-5H-pyrrolo[1l,2-a][1l,5]benzo~

diazepin-5- =3=- =3-fluoro-2-
e & d
To a mixture of 0.10 g of 6,7-dihydro~5-(4-~
amino-2-chlorobenzoyl)-5H-pyrrolo-{1,2-aj[1,5]}benzo-
diazepine and 0.06 g of triethylamine in 6 ml of di~
chloromethane is added 0.08 g of 3-fluoro-2-methyl-
benzoyl chloride in 0.5 ml of dichloromethane. The
mixture is stirred for 2 hours at room temperature and
then 2 ml of 1 N NaOH added. The volatiles are eva-
porated under vacuum and the residue dissolved in 2 ml
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of tetrahydrofuran and 1 ml of methanol. The mixture
is stirred for 2 hours and evaporated and the residue
diluted with 2 ml of 1 N NaOH and 5 ml of water. The
mixture is extracted with ethyl acetate (15 ml) and the
extract washed with brine and dried (Nazsoh). The
solvent is removed and the residue triturated with di-
ethyl ether~hexane to give 0.15 g of white solid:
Mass Spectrum (CI)474(M+H, c13%); 476 (m+m, c137).
Example 683
N-[4-[(6,7-Dihydro-5H-pyrrolo[1,2-a][1l,5]benzo-

dichlorobenzamide
To a mixture of 0.10 g of 6,7-dihydro-5-(4-
amino-2-chlorobenzoyl)-5H-pyrrolo[1l,2-a][1,5]benzodi-
azepine and 0.06 g of triethylamine in 6 ml of di-
chloromethane is added 0.10 g of 2,4-dichlorcbenzoyl
chloride in 0.5 ml of dichloromethane. The mixture is
stirred at room temperature for 2 hours and 2 ml1 of 1 N
NaOH is added. The volatiles are removed under vacuum
and to the residue is added 2 ml of tetrahydrofuran and
1 ml of methanol. The mixture is stirred at room
temperature for 2 hours and the volatiles removed. To
the residue is added 2 ml1 of 1 N NaOH and 5 ml of H,0.
The mixture is extracted with ethyl acetate and the
extract washed with brine and dried (Na2804). The
solvent is removed and the solid triturated with
diethyl ether-hexane to give 0.15 g of white solid,
Mass Spectrum (CI): 510(M+H, c13%).
Example 684
N-[4-(5H-Pyrrolo{2,1-¢c][1,4]benzodiazepin-10(11H)~

Ylcarbonyl)phenyl]-2-(1H-[1,2,4]-triazol-1-yl)-
' acetamide

To a suspension of 0.20 g of 1,2,4-triazole
sodium in 1 ml of 1,3-dimethyl-3,4,5, 6-tetrahydro-
2 (1H) -pyrimidinone is added 0.10 g of 2-chloro-N-[4-
(Sﬂ-pyrrolo[z,l-g][1,4]benzodiazepin—10(11&)-ylcar-
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bonyl)phenyljacetamide in 1 ml of 1,3-dimethyl-3,4,5,6~-
tetrahydro-2 (1H) -pyrimidinone followed by stirring at
room temperature for 3 hours. The reaction mixture is
quenched with 15 ml of water and the resulting solid is
collected, washed with water and hexanes to give 70 mg
of the desired product as a tan solid.
MS(CI): 413 (M+H).
Example 685
N-[{4-(5H-Pyrrolo(2,1~-¢]{1,4]benzodiazepin-10{11H)~-

To a suspension of 72 mg of sodium hydride
(60% in oil) in 5 ml of tetrahydrofuran is added 0.14 g
of pyrrole-2-carboxaldehyde. The mixture is stirred
for 1 hour at room temperature and 94 mg of 1,3-di-
methyl-3,4,5,6-tetrahydro-2(1H) -pyrimidinone and 0.19 g
of 2~-chloro-N-[4-(5H-pyrrolo{2,1-¢c}[1,4]benzodiazepin-
10(11H) -ylcarbonyl)phenyl Jacetamide added. The mix-
ture is stirred at room temperature, water added and
the tetrahydrofuran evaporated in vacuo. The re-
sulting suspension is filtered and the precipitate
washed with water and hexanes. The collected solid is
purified by column chromatography on silica gel by
elution with 3:2 ethyl acetate~-hexanes to give 50 mg of
pink solid. MS(CI): 439 (M+H). '

Example 686
N-{4~-(3-Chloro-4H-pyrazolo[5,i-¢c][1,4]benzodiazepin~5-

(10H) ~ylcarbonyl)phenyl]-2-methyl-5-fluorobenzamide

A mixture of 356 mg of N-[4H-pyrazolo[5,1l-c]~-
[1,4)benzodiazepin=-5 (10H) -ylcarbonyl)-3-chlorophenyl]-
5-fluoro~2-methylbenzamide and 122 mg of N-chlorosuc-
cinimide in 5 ml of methylene chloride is refluxed on a
steam bath for 3 hours. The reaction mixture is washed
with saturated NaHCO3, Hzo and brine, then dried over
Nazso4 and passed through a pad of hydrous magnesium
silicate. The filtrate is evaporated jin vacuo to give
190 mg of the desired product as a solid.

(R N,
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The following examples are prepared using the

conditions of Example 465.

Example No.

687

688

689

690

691

692

693

Compound

N-[4~(5H-pyrrolo[2,1-¢c]{1,4]benzodiaze~
pin-10(11H) ~-ylcarbonyl)phenyl]-2-bromo-
benzamide, white solid

N-[{4-(5H-pyrrolo[2,1-¢c][1,4)benzodiaze~-
pin-10(11H) ~ylcarbonyl)phenyl]-2-
{(acetoxy)benzamide, light yellow solid

N-[4-(5H-pyrrolo[2,1-¢c][1,4]benzodiaze~
pin-10(11H)-ylcarbonyl)phenylj-2-
hydroxybenzamide, light yellow solid

N-{4~(5H-pyrrolo[2,1-c][1,4]benzodiaze~
pin-10(11H)-ylcarbonyl)phenyl]-1-
naphthylcarboxamide, white solid

N-[4-(5H-pyrrolo[2,1-¢c][1,4)benzodiaze-
pin-10(11H) ~ylcarbonyl)-3-methylphenyl}-
2-methylbenzamide, amorphous solid

N-[4-(5H-pyrrolo{2,1-c][1,4]benzodiaze-
pin-10(11H) -ylcarbonyl)phenyl }-2-chloro-
4-fluorobenzamide, white foam

N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze-
pin-10(11H)-ylcarbonyl)phenyl]-2-(tri~

fluoromethyl)=-4-fluorobenzamide, white
solid

———

-
JNELS SN
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Compound

694

695

696

697

698

699

700

N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze-
pin-lO(ilH)-ylcarhonyl)—3—methy1phenyl]-
S-fluoro-2-methylbenzamide, m.p. 180-
182°%¢

N-{4-(5H~pyrrolo[2,1-c][1,4]benzodiaze~
pin-10(11H) -ylcarbonyl) -3-methoxy-
phenyl ]-5-fluoro-2-methylbenzamide,
amorphous solid

N-[4-(5H-pyrrolo(2,1-c](1,4}benzodiaze~
pin-10(11H)~-ylcarbonyl)-3—-chloro-
phenyl]~-2-fluoro~4~-{trifluoromethyl)
benzamide, m.p. 140-154°c

N-[4-(5H-pyrrolo[2,1-¢][1,4]benzodiaze~
pin-10{11H) -ylcarbonyl)-3~-chloro-
phenyl ]-2-methylbenzeneacetamide,

white glass

N-{4-(5H-pyrrolo(2,1-¢c}[1,4]benzodiaze~
pin~-10(11H) -ylcarbonyl) -3-chloro-
phenyl]-2-fluoro-6-(trifluoromethyl)
benzamide, white solid, m.p. 150-230°C

N-{4-(5H-pyrrolo[2,i-c][1l,4]benzodiaze~-
pin=-10(11H) ~ylcarbonyl) -3~-chloro-
phenyl]-2-fluoro-3-(trifluoromethyl)
benzamide, white glass

N-[4~(5H~pyrrolo[2,1~c][1,4]benzodiaze~
pin-10(11H) ~-ylcarbonyl)-3-chloro-
phenyl ]-2-chloro-5-(methylthio)
benzamide, white crystals, m.p.
124-134°C ) '—_

P e
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Compound

701

702

703

704

705

706

707

N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze-
pin-lO(liﬂ)-ylcarhonyl)-a—chloro-
phenyl]-2,5-dimethylbenzamide,
crystalline solid, m.p. 253-255°C

N-[4-(5H-pyrrolo{2,1-¢][1,4]benzodiaze-
Pin-10(11H)-ylcarbonyl)-3-chloro~-
phenyl }-2-chloro-3,4-dimethoxybenzamide,
yellow foam

N-[4-(5H-pyrrolo[2,1-¢c){1,4])benzodiaze-
pin-10(11H) ~ylcarbonyl)-6-chloro-3-
methoxyphenyl ]-2-methylbenzanide,
crystals, m.p. 214-215%C

N-[4-(5H-pyrrolo[2,1-c]{1,4]benzodiaze-
pin-10(11H) ~ylcarbonyl)-2-methoxy
phenyl]-2,5-dimethylbenzanide,
crystals, m.p. 174-175%

N-[4-(5H-pyrrolo(2,1~-c]{1,4]benzodiaze~-

pin-10(11H) -ylcarbonyl)phenyl]-2-chloro~
3,4-dimethoxybenzamide, white crystals,

m.p. 242-244°c

N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiaze-
pin-10(11H) -ylcarbonyl)phenyl}-2,5-
dimethylbenzamide, crystals,

m.p. 158-160°C

N-{4-(5H-pyrrolo{2,1-c}[1,4]benzodiaze~
pin-10(11H)-ylcarbonyl)-3~chlorophenyl]~-
2-(trifluoromethyl)-4-fluorobenzamide,

white glass
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A 0.876 g sample of 60% sodium hydride in oil
is washed with hexane followed by the addition of 60 ml
of dry N,N-dimethylformamide. The reaction mixture is
stirred for 1 hour under argon at room temperature
after the addition of 4.73 g of a-(2-chlorophenyl)-4-
morpholineacetonitrile. To the reaction mixture is
added 4.58 g of methyl 4-(bromomethyl)benzoate and
stirring continued for 3 hours. Several drops of
acetic acid is added to ice water and the reaction
quenched. The pH is 3-4 and saturated NaHCO,, added to
adjust the pH to 6~7. Upon cooling a solid forms which
is filtered, washed with water and dried to give 5.92 g
of yellow solid. Crystallization from methylene
chloride-hexane gives 2.10 g of the desired product as
a crystalline solid, m.p. 116-118°c. '

Example 709
ot 7l ~g=OoXoe

A mixture of 1.0 g of methyl {4-(2-chloro-
phenyl)-2-cyano-2-(4-morpholinyl)ethyl ]benzoate and 14
ml of water is heated at reflux for 20 minutes then
poured over crushed ice. After stirring for 15 minutes
the resulting solid is collected, washed with water and
air dried to give 0.63 g of tan solid, m.p. 40-42%c.

| Example 710

4-[2-(2-Chlo =-2- et benzoi

A mixture of 18.78 g of methyl 4-[2-(2~
chlorophenyl)-2-oxoethyl ]Jbenzoate in 288.8 ml of CH,0H,
72.2 ml of water and 5.2 g of NaOH is refluxed for 3
hours then acidified with 2 N citric acid. The
reaction mixture is evaporated jin vacuo to remove the
CH,OH. The aqueous phase is extracted with CH,Cl, and
acidified with 1 N HCl. The resulting solid is
collected and dried under vacuum to give 17.27 g of the
desired product, m.p. 168-172°.
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Example 711
- =-4-njitrobe ]
A stirred suspension of 1.0 g of 3-methoxy-4-
nitrobenzoic acid and 1.40 ml of thionyl chloride is
heated to reflux for 2 hours. The mixture is cooled to

room tenmperature, 2 ml of iso-octane added and the

mixture evaporated in vacuo to a solid residue. The
residue is washed with iso~octane (2x2 ml), dried jin
vacuo to give 1.08 g of cream colored solid.

Example 712

10,11-Dihydro-10-(4-nitro-3-methoxybenzoyl)-5H~-

pyrrolo[2,1~¢]{1,4}benzodiazepine

To a solution of 0.55 g of 10,11~-dihydro-5H-
pyrrolo[2,1-¢][1,4]benzodiazepine in 8 ml of methylene
chloride is added 0.55 g of triethylamine followed by
0.97 g of 3-methoxy-4-nitrobenzoyl chloride. The re-
action mixture is stirred at room temperature for 2
hours and then quenched with 10 ml of 1 N NaOH. The
methylene chloride layer is evaporated and the result-
ing suspension filtered. The precipitate is washed
with 1 N NaOH (2x5 ml), water (3x5 ml) and hexane (2x5
ml). The collected solid is dried in vacuo to give
1.13 g of off-white solid. MS(CI): 364 (M+H).

EXxample 713
10,11-Dihydro-10-{4~-amino-3~-methoxybenzoyl)~SH~

pyrrolo{2,1-cj[1,4]benzodiazepine

A mixture of 0.91 g of 10,11-dihydro~10-(4-
nitro-3-methoxybenzoyl)~-5H-pyrrolo[2,1-c][1,4]benzodia~-
zepine, 4.51 g of Snc12.2H20, 6 ml of ethyl alcohol, 6
ml of tetrahydrofuran and 16 ml of methylene chloride
is stirred at 50°C for 2 hours. The solvents are
evaporated in vacuo and the residue dissolved in 80 ml
of ethyl acetate. The solution is treated with 50 ml
of 1 N NaOH with stirring for 30 minutes. The result-

ing suspension is filtered through diatomaceous earth.
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The pad is washed with ethyl acetate (3x15 ml). The
combined ethyl acetate solutions are washed with brine,
dried (Nazso4), filtered through hydrous magnesium
silicate and evaporated in vacuo to 0.99 g of residue
which is stirred with ether-hexanes to give 0.90 g of
cream colored solid. MS(CI): 334 (M+H).

Example 714

- 5 o= - - - -

aminolbenzoyl]-5H-pyrrolo{2,1-¢] (1,4 ]benzodiazepine

To a stirred solution of 0.15 g of 10,11~
dihydro-10-(4~-aminobenzoyl)-5H-pyrrolo[2,1-¢c][1,4]~
benzodiazepine in 2 ml of methylene chloride is added
0.10 g of triethylamine followed by 0.10 g of iso-
butylchloroformate. The reaction mixture is stirred
for 3 hours and then quenched with 1 N NaOH. The
organic layer is evaporated in vacuo to a residue which
is stirred in 5 ml of tetrahydrofuran for 1 hour, then
evaporated in vacuo to a residue. The residue is ex-
tracted with ethyl acetate-methylene chloride, washed
with brine, dried (Na2804), filtered through hydrous
magnesium silicate and evaporated in vacuo to give a
residue which is stirred with ethyl acetate-methylene
chloride to give 0.22 g of cream colored solid.
MS(CI): 404 (M+H).

Example 715
10,11-Dihydro-10-[4~(pentanoyl)aminobenzoyl) ]-5H~-

pyrrolo[2,1-c][1,4]benzodiazepine

To a stirred solution of 0.15 g of 10,11~
dihydro-10-(4-aminobenzoyl)-5H-pyrrolo(2,1-¢]{1,4]~
benzodiazepine in 2 ml of methylene chloride is added
0.10 g of triethylamine followed by 0.09 g of valeryl
chloride. The reaction mixture is stirred for 3 hours
and then quenched with 4 ml of 1 N NaOH. The methylene
chloride is evaporated in vacuo and the residue dis-
solved in 5 ml of tetrahydrofuran for 1 hour and eva-
porated in vacuo to a residue. The residue is extract-
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ed with ethyl acetate-methylene chloride, washed with
brine and the organic layer dried (Na,80,), filtered
through hydrous magnesium silicate, and evaporated jin
vacuo to give 0.23 g of a residue which is stirred with
ether-hexanes to give 0.19 g of a white solid.
MS(CI): 388 (M+H).

Example 716

benzoyl}~5H-pyrrolo[2,1-¢][1,4]benzodiazepine

To a stirred solution of 0.10 g of 10,11~
dihydro-10-(4-amino-3-methoxybenzoyl)~5H~pyrrole[2,1-¢c]
[1,4]benzodiazepine in 1 ml of methylene chloride is
added 0.06 g of triethylamine followed by 0.05 g of
iso-valeryl chloride. The reaction mixture is stirred
for 3 hours and then quenched with 1 N NaOH. The
organic layer is evaporated in vacuo to a residue which
is stirred in 5 ml of tetrahydrofuran for 1 hour, then
evaporated in vacuo to a residue. The residue is
extracted with ethyl acetate-methylene chloride, washed
with brine, dried (Na,S0,), filtered through hydrous
magnesium silicate and evaporated jin vacuo to give
0.15 g of residue which is stirred with ether-hexane to
give 0.13 g of light yellow solid. MS(CI): 418(M+H).

Exapple 717
=Dj 0=10-[{3-met ~4=-{ (bu ul fo: inol-
benzoyl]-SH-pyrrolo[2,1~-¢][1,4]benzodiazepine

To a stirred solution of 0.10 g of 10,11~
dihydro-10-(4-amino-3-methoxybenzoyl)-5H-pyrrolo([2,1-c]
[1,4]benzodiazepine in 2 ml of methylene chloride is
added 60 mg of triethylamine followed by a solution of
56 mg of n-butylsulfonyl chloride in 0.5 ml of methyl-
ene chloride. After stirring at room temperature for 2
hours, the reaction mixture is evaporated in vacuo to a
residue which is dissolved in methyl alcohol, stirred
for 1 hour and evaporated in vacuc to a residue which
is treated with 2 ml of NH,Cl and extracted with 15 ml
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of ethyl acetate. The organic extract is washed with
saturated NaHco,, brine, dried (Nazso4), filtered
through hydrous magnesium silicate and the filtrate
evaporated to a residue. The residue is stirred with
ether-hexanes to give 0.14 g of light yellow solid.
MS(CI): 454 (M+H).

UTILITY TESTING
Binding Assay to Rat Hepatic vl Receptors

Rat liver plasma membranes expressing the
vasopressin V1 receptor subtypes are isolated by
sucrose density gradient according to the method de-
scribed by Lesko et al., (1973). These membranes are
quickly suspended in 50.0 mM Tris.HCl buffer, pH 7.4,
containing 0.2% bovine serum albumin (BSA) and 0.1 mM
phenylmethylsulfonylfluoride (PMSF) and kept frozen at
-70°C until used in subsequent binding experiments.
For binding experiments, the following is added to the
wells of a ninety-six well format microtiter plate:

100 ul of 100.0 mM Tris.HCl buffer containing 10.0 mM
MgClz, 0.2% heat inactivated BSA and a mixture of pro-
tease inhibitors: leupeptin, 1.0 mg %; aprotinin, 1.0
mg %; 1,10-phenanthroline, 2.0 mg %; trypsin inhibitor,
10.0 mg % and 0.1 mM PMSF, 20.0 ul of [phenylalanyl-
3,4,5,—3H] vasopressin (S.A. 45.1 Ci/mmole) at 0.8 nM,
and the reaction initiated by the addition of 80 zl of
tissue membranes containing 20 ug of tissue protein.
The plates are kept undisturbed on the bench top at
room temperature for 120 min. to reach equilibrium.
Non-specific samples are assayed in the presence of 0.1
pM of the unlabeled antagonist phenylalanylvasopressin,
added in 20.0 gl volume.

For test compounds, these are solubilized in
50% dimethylsulfoxide (DMSO) and added in 20.0 pul
volume to a final incubation volume of 200 xl. Upon
completion of binding, the content of each well is
filtered off, using a Brandel® cell Harvester
(Gaithersburg, MD). The radiocactivity trapped on the
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filter disk by the ligand-receptor complex is assessed
by liquid scintillation counting in a Packard LS
Counter, with an efficiency of 65% for tritium. The
data are analyzed for ICSO values by the LUNDON-2
program for competition (LUNDON SOFTWARE, OH).

Binding Assay to Rat Kidney Medullary V2 Receptors

Medullary tissues from rat kidneys are dis-
sected out, cut into small pieces and soaked in a 0.154
mM sodium chloride solution containing 1.0 mM EDTA with
many changes of the liquid phase, until the solution is
clear of blood. The tissue is homogenized in a 0.25 M
sucrose solution containing 1.0 mM EDTA and 0.1 mM PMSF
using a Potter-Elvehjem homogenizer with a teflon
pestle. The homogenate is filtered through several
layers (4 layers) of cheese cloth. The filtrate is
rehomogenized using a dounce homogenizer, with a tight
fitting pestle. The final homogenate is centrifuged at
1500 x g for 15 min. The nuclear pellet is discarded
and the supernatant fluid recentrifuged at 40,000 x g
for 30 min. The resulting pellet formed contains a
dark inner part with the exterior, slightly pink. The
pink outer part is suspended in a small amount of 50.0
mM Tris.HCl buffer, pH 7.4. The protein content is
determined by the Lowry’s method (Lowry et al., J.
Biol. Chem., 1953). The membrane suspension is stored
at -70°c, ‘in 50.0 mM Tris.HCl, containing 0.2%
inactivated BSA and 0.1 mM PMSF in aliquots of 1.0 ml
containing 10.0 mg protein per ml of suspension until
use in subsequent binding experiments.

For binding experiments, the following is
added in ul volume to wells of a 96 well format of a
microtiter plate: 100.0 gl of 100.0 mM Tris.HCl buffer
containing 0.2% heat inactivated BSa, 10.0 mM M‘gCI2 and
a mixture of protease inhibitors: leupeptin, 1.0 mg %;
aprotinin, 1.0 mg %; 1,10-phenanthroline, 2.0 mg %:
trypsin inhibitor, 10.0 mg % and 0.1 mM PMSF, 20.0 ul
of [3H] Argininea, vasopressin (8.A. 75.0 Ci/mmole) at
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0.8 nM and the reaction initiated by the addition of
80.0 pl of tissue membranes {200.0 ug tissue protein).
The plates are left undisturbed on the bench top for
120 min to reach equilibrium. Non-specific binding is
assessed in the presence of 1.0 uM of unlabeled ligand,
added in 20 ul volume. For test compounds, these are
solubilized in 50% dimethylsulfoxide (DMSO) and added
in 20.0 gl volume to a final incubation volume of 200
#l. Upon completion of binding, the content of each
well is filtered off, using a Brandel® cell Harvester
(Gaithersburg, MD). The radiocactivity trapped on the
filter disk by the ligand-receptor complex is assessed
by liquid scintillation counting in a Packard LS Coun-
ter, with an efficiency of 65% for tritium. The data
are analyzed for Ic50 values by the LUNDON-2 program
for competition (LUNDON SOFTWARE, OH). The results of
this test on representative compounds of this invention
are shown in Table XIII.

Frozen platelet rich plasma (PRP), (Platelet
Source: Hudson Valley Blood Services, Westchester
Medical Center, Valhalla, NY) are thawed to room
temperature. The tubes containing the PRP are
centrifuged at 16,000 x g for 10 min. at 4°C and the
supernatant fluid discarded. The platelets resuspend-
ed in an equal volume of 50.0 mM Tris.HCl, pH 7.5 con-
taining 120 mM NaCl and 20.0 mM EDTA. The suspension
is recentrifuged at 16,000 x g for 10 min. This wash-
ing step is repeated one more time. The wash discarded
and the lysed pellets homogenized in low ionic strength
buffer of Tris.HCl, 5.0 mM, pH 7.5 containing 5.0 mM
EDTA. The homogenate is centrifuged at 39,000 x g for
10 min. The resulting pellet is resuspended in
Tris.HCl buffer, 70.0 mM, pH 7.5 and recentrifuged at
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39,000 x g for 10 min. The final pellet is resuspended
in 50.0 mM Tris.HCl buffer pH 7.4 containing 120 mM
NaCl and 5.0 mM KCl to give 1.0-2.0 mg protein per ml
of suspension.

(b)Binding to Vasopressin V, receptor subtype in Human

Platelet Membranes:

In wells of a 96 well format microtiter
plate, add 100 pl of 50.0 mM Tris.HCl buffer contain-
ing 0.2% BSA and a mixture of protease inhibitors
(aprotinin, leupeptin etc.). Then add 20 uzl of
[3H]Ligand (Manning or ArgSVasopressin), to give final
concentrations ranging from 0.01 to 10.0 nM, Initiate
the binding by adding 80.0 sl of platelet suspension
(approx. 100 ug protein). Mix all reagents by
pipetting the mixture up and down a few times. Non
specific binding is measured in the presence of 1.0 uM
of unlabeled ligand (Manning or ArgBVasopressin). Let
the mixture stand undisturbed at room temperature for
ninety (90) min. Upon this time, rapidly filter off
the incubate under vacuum suction over GF/B filters,
using a Brandel Harvester. Determine the radiocactivity
caught on the filter disks by the addition of liquiad
scintillant and counting in a liquid scintillator.

n e es ous jbrobla

{LV=-2) Transfected with the cDNA Expressing the Human

V2 Vasopressin Receptor

(a) Membrane Preparation

Flasks of 175 ml capacity, containing
attached cells grown to confluence, are cleared of
culture medium by aspiration. The flasks containing
the attached cells are rinsed with 2x5 ml of phosphate
buffered saline (PBS) and the liquid aspirated off each
time. Finally, 5 ml of an enzyme free dissociation
Hank’s based solution (Specialty Media, Inc.,
Lafayette, NJ) is added and the flasks are left
undisturbed for 2 min. The content of all flasks is
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poured into a centrifuge tube and the cells pelleted at
300 x g for 15 min. The Hank’s based solution is
aspirated off and the cells homogenized with a polytron
at setting #6 for 10 sec in 10.0 mM Tris.HCl1l buffer, pH
7.4 containing 0.25 M sucrose and 1.0 mM EDTA. The
homogenate is centrifuged at 1500 x g for 10 min to
remove ghost membranes. The supernatant fluid is cen-
trifuged at 100,000 x g for 60 min to pellet the
receptor protein. Upon completion, the pellet is re-
suspended in a small volume of 50.0 mM Tris.HCl buffer,
PH 7.4. The protein content is determined by the Lowry
method and the receptor membranes are suspended in 50.0
mM Tris.HCl buffer containing 0.1 mM phenylmethylsul-
fonylfluoride (PMSF) and 0.2% bovine serum albumin
(BSA) to give 2.5 mg receptor protein per ml of
suspension.
(b) Receptor Binding

For binding experiments, the following is
added in zl volume to wells of a 96 well format of a
microtiter plate: 100.0 pl of 100.0 mM Tris.HCl buffer
containing 0.2% heat inactivated BSA, 10.0 mM Mgc12 and
a mixture of protease inhibitors: leupeptin, 1.0 mg%:
aprotinin, 1.0 mg %; 1,10-phenanthroline, 2.0 mg %;
trypsin inhibitor, 10.0 mg % and 0.1 mM PMSF., 20.0 zl
of [3H] Arginines, vasopressin (S.A. 75.0 Ci/mmole) at
0.8 nM and the reaction initiated by the addition of
80.0 ul of tissue membranes (200.0 pg tissue protein).
The plates are left undisturbed on the bench top for
120 min to reach equilibrium. Non specific binding is
assessed in the presence of 1.0 gM of unlabeled ligand,
added in 20 gl volume. For test compounds, these are
solubilized in 50% dimethylsulfoxide (DMSO) and added
in 20.0 gzl volume to a final incubation volume of 200
#l. Upon completion of binding, the content of each
well is filtered off, using a Brandel® cell Harvester
(Gaithersburg, MD). The radioactivity trapped on the
filter disk by the ligand-receptor complex is assessed
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by liquid scintillation counting in a Packard LS
Counter, with an efficiency of 65% for tritium. The
data are analyzed for Icso values by the LUNDON-2
program for competition (LUNDON SOFTWARE, OH).
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Table X111
Binding Assey to Rat Hepatie ¥, Recepiors and Rat Kldney

Madullary V; Recepiors or *Binding 1 ¥y Recaplior Subtyps In Human

Plateslet and **Blinding te Membranes of Mouse Fibroblast
Coll Line(LV=-2) Traensfected with the ¢DNA Expressing lhe

Human YV, Receptoer V' Vz
Ex.No. Structure ICgq(M) 1Cgo(uM)
" ~
1 0.097 0.029

ﬂ
NH- C-/ \
215 : N 0.016 0.022

OCH,

3 N 0.038 0.004
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Tablie XItt (cont’d)
Bindling Assey $e Rat Hepatle ¥V, Receptors and Rat Kldney
Msduliary Y, Recspiors or ®Blinding fto V, Recepter Subtype In Human

Platsiet and **Binding to Membranes of Mouse Fibrobliast
Ceii Line{LV~2) Transfected with the eDNA Expressing the

H v, R t
uman V; Recepior v, v,
Ex.No. . Structure 1CyoluM) 1Cg, (M)
NS
4 N .12 0.014
o cl
1
NH-C-/ \
cl
NN
5 N 0.015 0.025
0
CHy
X
NH-C-/ \
S
oS
L] N 0.023 0.003
0 Cl
X
—_—— NH—C—/ \ ci
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Yabis X111 {(cont‘'d)

Sinding Assay ts Rat Hepatis ¥, Recapters and Rai Kidney
¥eduwllery ¥, Raceplars or *Binding te V, Recoepler Subtype In Human

Platelel and **Binding te Membranes of Mouse Flbroblast

Coll Line(LV=2) Transfected with the ¢DNA Exprensing fhs

Human ¥, Resapler v vz
1
Ex.Ne. Structure 1Csq (M) 1Cgq{yM)
N ~
7 | 0.0% 0.005
N
o c1
i
un-c-/ \
N ~N
8 N 0.056 0.038
0
F
]
NH-C /7 N
N\~
14 0.17 0.0686
N
° ~ CHy
i
NH-C—/ \
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Table X111 (cont’'d)
Binding Assaey teo Rat Hepatlic ¥, Recepters and Rat Kidney

Medullary ¥, Reseptors or **Binding to ¥y Receptor Subiype In Humen

Plaftslet and **Binding te Membranes of Mouse Filbhreblant
Cell tine(LV=2) Tronafested with the oDNA Expressiang the

Numan V; Reseptor

Ex.No. Structure ICgo(uM) 1Cgo(uyN)
0
NN
40 i 2.4 0.12
%Q 5
N
41 N 0.037 0.017
° CHy
I
NH~-C~ 7 N\
NN

82
(1o0uM)23x (104M)71x
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Toble Xi!l (cont’d)

Binding Assay te Ret Hepatlec V¥, Ressptors and Rat Kidney
Medullary V, Recoplors or *Binding te ¥V, Recoptor Subtype In Humen

Plagtelst and **Binding to Meambranss of Mouse Flbroblast

Cell Line(LV~2) Transfected wiih ths eDNA Expressing the

Human Y, Recsptor v, v,
Ex.No. Structure ICyo (M) 1844 (yM)
N
84 0.045 0.077
N
° 0C,H,
i
NH-C 7\
NN
85 _ 0.009 0.013
N
0 SCH,
i
NH-C-/ \
NS
87
N (touM)63x (104M)80x
° CHy
0
{1
N — - NH-C- CH, [\
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Table X111 (cont’d)

Binding Assay to Rot Hepatic ¥, Receplors and Raot Kldney
Medullasry ¥, Ressptors or *RInding le V, Receplor Subtyps in Human

Pletelet and **Binding to Membranes of Mouse Flbrohiasl

€all) Line(LV=2) Tronsfested with the ¢DNA Exprossing the

Human V4 Recsptor v, v,
Ex.No. Structurs |°soQﬂ“) lcsoguu)
NS |
89 0.023 0.008
N
0 OCH,
i
NH-C 7 N\ cl
NN
91 0.028 0.022
N .
0 CFy
X
NH-C-/ \

93 0.0009 0.0007

/NQ
N
0
CH,
QL
NH-c-cH,~{/ \
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Tabie X111 {cont*d)

Binding Assay 1o Rat Hepollo ¥, Resepters and Ret Kidney

Medullary V, Rssaptars er *Bindiag to V, Receptor Sublype In Human

Platelet and **Blinding f¢ Membrenss of Mouse Fibroblast

Cell Line{LV-2) Transfeeted with ths eDNA Expressing the

Human ¥, Recepter v, Y,
Ex.No, Structurs 1C59 (M) 1Cgo(gM)
NN
96 ' 0.056 0.011
N
CH
: o 3 CH,
N
NH-C 7 N\
N
116 0.28 0.085
N
Oﬁ 3“3
o
|
na-c-uu-«Z::j>
N
17 2.77 0.377
N
o
0
H
NH-C A\
N
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Table X111 (cont'd)
Binding Assey to Rat Hepetle ¥V, Receptoras and Ret Kidney

Madullary ¥y Recsptors ar *Blading teo V, Recaptor Subtype In Human

Platelat and **Binding te Membrones of Mesuse Fibreblost
Cel) Lins{(LY~=2) Transfeafed with fthe cDNA Exprsssing the

Human V3 Resepler v, v,
Ex.No. Structure ICso(4/M) 1Cgq(yM)
N ~
354 0.012 6.007
N
0
Q
1
NH~C
N ~
355 N 0.185 0.35
0
0
o/ \
NH-C CH
s 3
N ~
356 N 0.087 0.053
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Table X111 {sont’'d)
Binding ‘lll, 1o Rot Hepalle V, Recoptors ond Ret Kidney
Medullary ¥, Receptors or *Slading to ¥y Resepior Subtype In Numan
Piatlslet and **8inding to Membranss of Mouse Fibroblaost

10

15

20

25

30

35

Cell Line(LV-2) Transfeocted with the oDNA Expressing the

Humen V4 Receptor v, v,
Ex.No. Structure ICgof{tM) 1Cg,(yu)
N ~
357 — 0.019 0.017
N
[+
F
NH-C-CH:- / \
N ~N
358 0.011 0.016
N
0
o
1
nn-c—O
N N
384 0.188 0.059
N .
0 CHy
Y
/ —
CHy
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Table X111l (cont’d)
Binding Assoay 1o Ral Hepatle V, Reaeptors and Rat Kidney

Medullery ¥; Receptors or *Blinding to V, Resspltor Subiype In Humaen

Platelet and **Binding o Membranes of Mouss Fibroblast
Cotl Line(LY=2) Transtented with the cDNA Expresssing the

Humon V, Ressptor v, v,
Ex.Ne. Structure 1CgofuuM) 1C55(yN)
N ~N
2 0.031 0.014
0
O
N
9 N 0.007 0.004
0
cl
0
1
NH-C=CH,
N
17
1.2 0.t1
160 N
0
cl

X

. = - : NH- c_/ \ o]
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Table X111 (cont*d)
Binding Assay to Ret Hepatle V, Recoptors and Ra! Klidney

Medullery V; Recaptors or *Binding to V¥, Receptor Subtyps Is Human

Platelet and **Binding to Membranes of Mouse Flbreblost
Ceil Line(LY-2) Tronsfected wiik the cDONA Expressing the
Human Y, Rescoeplor v, v,

Ex.No. Structure [Cgo (M) T1Cgo(sM)

N 7
2t [:::]:j 0.93 0.087
N

36 0.10 0.054
179
0
CHy
0
I
NH-C-CH,
cl
O
54 N 0.31° 0.007¢°
0 cl
X
NH-C 7 \Nc
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Table X111 {cont'd)
Bindling Assay $o Ret Hepatic ¥, Rezspiers and Rat Kidnoey

Medullary ¥, Recepiora ar *Binding 1o ¥V, Resceapfor Subtyps In Human

Platolet and **Binding to Membranes of Mouss Flbroblast
Coll Line{LV¥=2) Tronsfected wiih the ¢DNA Expressling the

Human ¥, Recapior v, ¥,
Ex.No. Structure ICgq M) Cgq(4N)
N ~N
99 0.027 0.010
N
0 CHy
cl
- 0
llll-c-/ \ cl
2190 0.058 0.016
214
' 0
CHy
0
1}
NH-C~-
N
/7
NS
217 N 0.068 0.005
0.19¢ 0.0
0 cl
0
NH-C 7 N cli
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Table XI11}: (cont'd)
Binding Assay te Rot Hepatic V, Receptors and Rat Kidnsey

Medullary ¥y Recaptors er *Blnding te V, Recspter Subtype In Human

Plotsliet and **Binding to Membraneas of Mouss Fibreblcat
Coll Line{lY¥~-2) Transfected with the eDNA Exprossing fhse

Humaen V, Receptior v, Vz
Ex.No. Structure ICgo(yM) 1C5q(yM)
N
267 s N _
271 \ | 0.22 0.028 .
N
0
CHy
WA
NH=C~
s N
274 0.24°¢ 0.031e¢»
:$=L\I::::1\\ o
i
NH=C

287 @3 0.27 0.033
288
ﬁ CH,
0 t:::
/4 \

NH-C~

Ty i N ER T
L e iws o g ie BT
W FRCUEN Y 4 I | B ma.



10

15

20

25

30

35

-226-

Tabie X111 (cont'd)

Bindlng Assay te Rat Hepolls V, Recepiors ond Raot Kldney

Medullory Vy Reaceptors or *Binding to V, Recaptor Subtyps In Human

Piatelet and **Binding to Membranea of Mouss Flbroblast

Coll Line{LV¥~-2) Transfested with the ¢DNA Expressing the

Humes V, Rsceptor v, Y,
Ex.No. Structure 1Cgo(iM) 1Cg(4M)
N ~N
465 0.020* 0.0015°¢¢
N
o \
’ CHy
0
NH-C / \
F
N NS
466 N 0.062%6 0.004
0
CHy F
0
]}
NH=C~-
N N
487 N 0.031% 0.005
0

i
NH-C 7 N\
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Tabie X11! (cont'd)
Dindling Assay to Rat Repatle V, Receptors and Rat Kidney

Medullaery V; Recapfoers or *Binding fo V, Recepter Subiype In Human

Platsliet and **Binding o Membrones of Mouss Flibroblasd
Catl Ling{L¥-2) Trannfected with the cDNA Expressing {hs

Human ¥, Recsptlor V‘ Vz
Ex.No. Structure icsogqu) 1Cyq(uM)
N ~
468 0.027 0p.029
N
0
c! ci
0
: NH=C- 7\
N
469 N 0.084 0.015
0
ci
0
i
NH-C
ci
N N
470 N 0.054 0.0045
0
CHy
0
cl JV/2\

NH-C-~
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Table X111 {econt'd)
Binding Assay to Roi} Hepatle V, Receptors ond Rat Kidney

Madullary ¥; Receplors or *Blinding to ¥V, Recsptor Subtype In Human

Platefet and **Binding to Membrenes of Mouse Fibroblast
Cell Line{LY¥~-2) Tronsfected with the scDNA Expressing the

Human ¥, Recsplor v, 2
Ex.No. Structure 1Cso (M) 1C5o (M)
N N
471 0.045 0.0083
N
0
cl
%7@& :
¢l un-c-/ g
N X
472 0.89 (1ouM)22x
%\@"H c-©
N ~N
473 (10 #M)9Ox (10 4M)56x
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Table X411 {(cont’'d)
Binding Assey to Rat Hepatlic ¥V, Reseptors and Rat Kidney

Medullary ¥, Receplors or *Binding 1o ¥V, Recsptor Subityps In Human

Plotelel and *°Blinding to Mambranes of Mousse Flbroblast
Coll Line(LV=2) Transfected with the c¢DNA Expressing the
Humaen V, Recseptlor v, Y,

Ex.No. Structure 1C5o (M) 1Cgo(yM)

N ~N
—

474 0.087 0.038

N
o)\@ CFy
0
/7 \

NH=-C=-

477 0.003‘ 0.0032%
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Tablie X111 (cont‘d)
Binding Assay to Rat Hepatls V¥V, Receptors aad Raf Kidney

Medullary V; Recespiors or *Bindling 1o ¥V, Receptor Subtype In Human

Flatelet and **Binding to Membranas of Mouse Flbroblast
Cell Line{LV¥=2) Transfecied with the cONA Expressing ihe

Humen V. Recepier v, v,
Ex.Ne. Structure 1CsoflttM) 1C5o{YyM)
NS |
478 0.032¢* 0.0019¢
N
OCH
0 3 ¢l
A
uu-c../ \ o |
N

%\@W“s

0

"

N N
480 0.54° 0,.026¢°
N
° ci
0
NH-C~ / \

NO,
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Table X111 {cont*'d)
Binding Assay to Rot Hepatic V, Recaplors and Rat Kldnaey

Medullary ¥, Receapfors or *Binding te ¥; Racapter Subtype 1an Human

Platelet and **Blnding te Membranes of Mouse Fibroblast
Coll Line(LV=2) Transfected with ths cDNA Expressing the

Humen ¥V, Rsceptor Y, ¥,
Ex.No. Structure ICso (M) 1C5, (M)
NS
481 1.0 0.0034
N
0 CHy F
I
ci
NH-C 7 N
NN
482 N 0.41  0.0023
° F
0
cl 1
NH-C‘Q
. CHy
NN

484 0.087 0.025
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Table X111 {cont’'d)
Binding Assay to Rat Hepatle ¥, Receplors and Ret Kldney

Medullory ¥; Reseptors or *Blnding to ¥, Recepior Subiyps in Human

Platelet and **Binding fto Membranes of Mouse Fibreoblast
Cell Line{LV=~2) Trensfected with the cDNA Expreassing the

Humaen V, Recsptlor V, Vz
Ex.No. Structure ICsq(uM) 1C5,(yM)
N ~N
485 0.24 0.013

)@ CHS c“;
)
/
486 [:::I:ﬁ:js (toym)3ss (tO4M)77x

0 CHy

=
=

1
oo

488 (104M)96x (104M)87x

cl

NHSO,
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Tabie Xil1 {cont*'d)
Binding Assey teo Rat Hepatlle V, Regeptars and Rot Kidney

Medultary V; Recapiora sr *Rliadlng te V, Recapiar Subtyps Ia Human

Platelet and **8inding feo Wembronss of Veuse Flbhroblaest
Coll Lins(LY=2) Transfescted with the cDNA Expressing the

Humsn V, Recepior v, \J
Ex.No. Structurs lc,,g!u) 1Cyo{trM)
N ™~
489 (1ogM)s1x  (1o4M)82x
N
0
0
1
NH-C CO,CHy
OS
480 N 0.014 0.008
0 cl
0 TRt
I U rgY
N-C | £
(CR,)zH‘J
N ~

v
491 (1og¥)82x (104M)83x

‘ %UHD
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Table X111l (cont'd)
Binding Aasay te Rot Hepotle V, Receptors and Rat Kidney

Medullary Yy Regeplors or *Binding 1o V¥, Recspior Subfype In Humen

Plotslat end **Binding to Membrones of Mousse Fibrobleant
Coll Lins{LV=2) Transfected wifth the ¢DNA Expressing ihe

Human V, Receptor v, Va
Ex.No. Structure 1Cgo (M) 1Cgo(HM)
N N
482 0.18 3.2
N

. 0 o
o O

493 N 0.14 (t1o4yM)seax

0

‘ Cl
‘NH-50, ¢l
N ~N
494 0.11 5.8
]
o
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Table X111l (cont’d)
Binding Assay te Rat Hepotle Y, Resepters ond Rat Kidney

Medullary V; Racepters or *Bindlag te ¥, Resceptor Subtyps 1n Human

Platelet and **Binding to Hembremes of Mouss Fibrablast
Coil Line{LV¥=~2) Tronsfeoted with the cDNA Expressing the

Humen V, Receptor v, L
Ex.No. Structure 1Cso{YyM) 1C5o{yN)
WS
517 0.21 0.015
N
0 CH
0 3 F
I
NH=-C
N
NS
518 N 0.22% 0.0017¢¢
0 CH
0 3
c1 Il
NH-C
F
519 0.12* 0.0032°%+
CHy
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Table XII1 (cont*d)
Bindling Assay to Rot Hepaetlo ¥, Recepiors ond Rat Kidney

Mesdulliary ¥, Receptors or *Binding te V, Receptor Subiyps In Human

Ploieleot and **Binding e Membranes of Mouse flbrablca!
Cel) Lins{(LV=2) Tronsfected with the ¢DNA Expresving the
Human V, Recapter v, vy

Ex.No. Structure 1Cgo{iM) 1Cg(yN)

520 0.8B5¢ 0.0044°¢
cl
N \
523 N 0.11° 0.0028°¢
0
F
0
¢l I
NH=-C
S
—
524 0.17¢ 0.0012¢¢
N
0
SCH,
el I
NH-C
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Table XII} (econt’d)
Binding Assay Yo Rat Hepolls ¥, Recspiers and Ral Kidney

Medullary V; Recepters er *Binding te V, Receptor Subtyps In Human

Platelet and **Binding 1o Meombranes of Mouse Flbroblagsti
Cell Line{LV=2) Transfectsd with the o¢DNA Expressing the

Human ¥V, Receplor Vi AL
Ex.No. Structure 1Cgo(yyM) 1Cgo(yM)
N ~
525 — 0.43° 0.0004299
N
° cl
- I
¢t NH-C
N ~
528 N 0.05¢ 0.0033%¢
0
ci
0
¢l [
NH-C
N ~N
527 6.026* 0.00067°**
N
4]
cl
0
cl 1
NKH~C F
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Table XItI (cont'd)
Binding Asscy te Rat Hepatlle ¥V, Revepiors end Ral Klidney

Medullary ¥, Recopiars or *Blinding te ¥V, Receptor Subtype In Human

Platelet and **Binding to Membranes of Mouse Filbroblast
Call Line{iV~2) Transfected wiih $the cDNA Expressing the

Human ¥, Recsptor v, Vz
Ex.No. Structurse ICgo (/M) 1Cgo(yM)
N ~N
528 — 0.20° 0.0069°
:==L:I::::1\uu c—{i:::>
N
538 " 0.052¢ 0.0019¢
0
0 F
ct i
NH-C
N N
546 0.066¢ 0.073¢¢
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Table X111 (cont*d)
Binding Assay to Rat Hepatis ¥y Recspiors and Rat Klidney

Medullary ¥, Receptors or *Binding to Vy; Recoptor Subtype 1n Human

Plateiet and **Binding te Membranes of Mouse Flibroblast
Call Line(LV-2) Transfecied with the oDNA Expressing thse

Human ¥V, Receptor v, v,
Ex.No. Structure 1Cgo{yyM) 1Cgq (/M)
NS .
547 0.016% 0.004¢¢
529 ) N 0.99° 0.0029
0
o CI
ci 1
NH-C
o |
N ~N

530 0.003* 0.0037

N
0
CHy
0
' ]
NH-C
ci
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Teble Xil1l {cont'd)
Binding Assey 1o Ro? Hepaile V, Recepiors end Rot Kidney

Medullary ¥, Recoptory or *Hinding e V¥V, Recepior Subtyps in Human

Platelel end **Binding to Membranas of Mouse Flbroblast
Cetll Line{(LY=2) Tranafected with the ¢DNA Expressing the

Humen V, Recepior V, A\
Ex.No. Structure ICgo M) 1Cgo{yM)
05—H
N ~
580 0.2 c.08
N
° ¢l
0
H
NH=~C ci
OH
N N
581 N 0.021 0.0053
0
ﬁ cl
uu~c—©—cl
N\
N NN
582 N 0.13 0.014
0
ct
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Tabie X1i1 (cont’d)
Ninding Assey te Rot Hepalle V, Resepters and Retl Kidney

Medullory ¥; Resepters or *Bindlag te ¥, Raceptor Subtyps In Humen

Platelet and **Binding ie Membranes of Moeuse Fibreblasn?
Cell Line{LV=2) Transfected wilh ths sDNA Expressing the

Human V, Recaptor V' Vz
Ex.No. Structure 1CyalyyM) 1Cgq(yM)
WS
583 — ' 0.054 0.027
N
0
0 .
H
NH-cEfECi
w
584 N 1.2 0.48
]
!l /CH,
N
NH=C—rr§ = N7 CH
N ~
585 . 0.28 0.083
0

N
NH-C NH’/xTr’nH‘
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Table Xt11 (econt’d)
Plading Asesy to Rautl Hepatle ¥; Raseptsras and Ret Kldney

Medullory ¥, Receplers sr *Binding to V; Recspieor Subtype In Human

Pladsiet snd **8indlag §o Membrones sf Mouss Flbroblast
€oll Line(LVY=~2) Transfectied with ths cDNA Expressing the

Human ¥, Recspter Y, Y,
Ex.No. Siructure 1Cso{tsM) 1Cgq(yM)
N ~
586 0.45 0.23
N
]
0 CH,
o
NH-C~ " cny
[:::I:.’\ﬂl -
587 N 0.0867 0.022
0
0 0
NH-C~r~0 /U\cu,
N N
588 N ‘ 0.040 0.012
)
0
NH-C o8
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Table X1t (econt'd)
Binding Assay fte Rat Hepatis ¥, Rscoeptors and Rat Kldney

Medullary ¥; Receptors or *Binding to ¥, Reseptor Subtype In Human

Platesis) and **Binding $o Membranes »f Mousse Filbroblasi
Cell Line(LV¥=-2) Tranvfected with the ¢cDNA Expressing the

Human V., Recepter V, ¥,
Ex.No. Structure 1C5q(YyM) 1C5,(yM)
u \
589 — {1o04u)81x (to4u)82x
N
0
)
il
NH~-C~~C!
oS
590 _ N (1o4M)89x (104M)81x
0
o
I /\
NH=C-CH, —N o
“ \
591 " cl (104M)45% (104N)64x
0
0
]
N-C-CH, N 0
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Tebie X111 (eont’'d)
Binding Assay fe¢ Rat Hepatlle V, Receptors ond Rol Kidnsy

Nedullary ¥, Recepters sr *Bindlag $o ¥V, Rsseplor Subtype In Human

Plotelsi and **Blinding to Membranss of Mouws Flbdrodlast
Cell Line{LlV¥=2) Transfectied with the eDNA Expressing the
Mumen V, Recepior ¥y v,

Ex.No. Structure 1Cgo{rM) 1Cga(4yN)
CO,C,H,
NN
— 3.3 0.24

N~
0
- ¢t
0
Il
NH-C ¢l
CH,

593 0.21 0.042

592

594 (toum)78x  (104M)23x
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Table X111 (cont'd)
Bindlag Assay $o Rat Hepaile ¥; Receptors and Rat Xldney

Medullory V¥V, Recepters or *Biading te V, Recepier Sublype In Human

Platelst and **Binding to Membransa of Mouse Flbreblast
Coll Line(LV~2) Transfecied with the sDNA Exprsasing the

Humon ¥V, Receplor v, ¥y
Ex.No. Siructurse 1Csq (M) 1Cg5q(yN)
COCFy
N ~N
595 — (104M)57s  {104M)93x
)U" c@
N ~N
687 — 0.002* 0.007¢
N
0
8r
0
18
NH-C
0
1
c-cCly
N ~
597 — (10yM)100x (104M)97x
N
0
CF,
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Table X111 (econt’'d)
Sinding Assey te Rai Hepatic ¥V, Reospiers ond Rot Kidney

Meduliary V¥V, Receptors er *llinding te ¥V, Receptor Subtype In Human

Piatslet and **Binding e Membraones of Mouns Fibrobiost
Cell Line(LY¥=2) Transfecied with The ¢DNA Expreessing the

Human V, Ressptor v, v,
Ex.No. Structure 1ICgo(yM) 1Cgq{yM)
cocci,
N
598 — (1o4yM)58x (104M)93%
N
0
0 ci
I
NH=-C Cl
N ~
589 0.048 0.014
N
0
¢l ¢l
0
I
NH=-C
Cl
NN |
600 — 0.42 0.74
N
0
0
I
NH=-C
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Table X111l (cont’'d)
Binding Assoy te Ra! Hepatle ¥y Raceptors ond Ral Kidney

Msdullery V; Resepiore or *Binding te ¥, Receptor Subliype In Human

Plafelst ond **Binding to Membranes of Mouse Flbreblast

Cell Line(L¥=2) Trunsfected with the cDNA Exprsssing {hse
Human ¥, Recepior v, Y,

Ex.No. Structure 1Csp(yM) 1C . (YyM)

%

-
I/
611 [:::I: 0.5° 0.004¢
N
0 CH
o 3 /F
cl I
NH-C
NN
€60 — 0.073 0.0684
N
0
0 CH,
H
NH-C
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Table XIil {cont’d)
Bindlay Aessay to Ral Hepotlc ¥, Receptors and Ret Kidnoy

Medulleary V; Recoepters or *Binding tse ¥, Resoptor Subiype In Humea

Platsist end *°3inding $e Membranes of Mouas Fibrebiast

Ceil Lina(LV=2) Tronsfected with #he ¢DNA Expressing the
Human ¥V, Recepler '1 Vz

Ex.No. Structure 1Cgo(fiM) 1C54(yM)

NN

0. .
. 087 0.057
N
0
o SHs
[l
| NH-C
| ~
—
N \
662 — 0.04  0.035
N

' /~ \
683 —/ 0.009 0.025
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Table Xt1! (cont'd)
Bliading Assey is Ral Hepotlle ¥, Recsplors and Ret Xidney

Usdullery ¥; Receptors or *Bindling fto V¥V, Rscepior Sudbtype In Humen

Pliatslst and **Binding te Membrones of Mousne Flbrebias$
Cell Line{i¥=2) Tronsfectsd with the oDNA Expressing the

Human VY, Rsceptler v, v,
Ex.No. Strusture 1C5o (M) 1C5o{yu)
CHy ~NTCHs
S CHy
— «12 .0
854 0 48
1]
0 Ct
]
NH=-C €1
" \
885 = 0.056 0.039
N
0
ci
I
NH-C Cl
1] 1] et 0.186 20.013
" ~N
—
N
o
¢l
0
Il
KH~C cl
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Table X111 {cont'd)
Blndlag Asssy to Rot Hepatle V, Receplars and Ret Kidasy

Nedullary VYV, Becoptars or *Binding teo ¥y, Recepler Sublyps In Humen

Platelet and **Binding ts Membrones of Mouss Fibrebiast
Cell Line(L¥=2) Transfected with the c¢ODNA Expresning the

Humaen V, Rescepler v, Y,
Ex.No. Structure lC;,([[l) 'cSn(ﬂ“)
GH!-N
NN A\
(Y¥; [:::I:f\~ — : 0.17 0.013
N
o
o &I
a8
NH-C ¢l
CH,N(CHy),
W
s68 [::::[:’- — 0.17¢ 0.0298¢
N
0
o SM3
' |[<i::2?
NH=C
3
669 £HaN(CHs), 0.071¢ C.035e¢
W S
N
°
ct [l
NH-C

¢ omay . -
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Table X111 {cont’d)
Binding Asvey 1o Rat Hepoile V¥, Receplors ond Ret Kidney

Meduliary ¥, Recsoptors sr *Sinding fe ¥V, Rocopior Subiype In Humen

Plateleat and **Binding te Mambranes aof Houses Filbreblast
Coll Line{LY¥=2) Transfscied with the cONA Expressing the

Human VY, Recaptier v, Vz
Ex.Neo. Strusturse ICso (/M) 1Cgq(yM)
N ~
11 " 0.085¢ 0.540¢
0
o OH
]
NH-C
0 WS

(1oyM)41x (104M)BEx

C,H;0 N

676 0
¢
%n o s
LY
NH=C
o
N
670 s 1.1 0.29
N
0 _
cl
cl H

NH-C ci
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Table XI)l {cont'd)
Binding Assey to Rat Hepaile YV, Receptors and Rat Kidney

Medullary ¥V, Receplors or *Binding }o Vy, Receptor Subtype In Human

Platelet and **Binding te Himbrcnca of Mouse Flbroblast
Coll Line(LV-2) Transfected with the cDNA Expressing the

Humen ¥, Recaptor v, v,
Ex.Neo. Structure 1Cgq(tiM) 1Cgq(yM)
NN
685 N 0.061° 0.061¢¢
0 0
H/lL/’N N
0~ "H
g
Y/
, N
612 1.7¢ 0.010¢
0 0 CHy
el NH
F
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Tabte X111 {cont’'d)
Binding Assay to Ral Hepatfie ¥, Recepitors and Rot Kidnay
Medullary ¥; Reaceptors or *Binding to V, Recspter Subtype In Human
Plotslst and **Binding to Msmbranes of Mouss Fibroblast
Cell Line(LY~2) Transfected with the cDNA Expressling fthe
Human ¥, Reseptor v, v,
Ex.No. Structure ICgo{yM) 1C54(4yN)
N N
5388 . N 0.069° 0.034°°
0 o 0QCOCH;
NH-C
N ~N
N
6§90 0.22¢ 0.022¢¢
0 0
Il
NH-C l
N
N
6§91 0.072¢ 0.00209*
° I
CHy NH-C
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Tabie X111 {(cont'd)
Binding Assay te Ral Hapatic ¥, Recsptors and Rat Kidney

Heduliary ¥, Rescoptors er *Binding to ¥, Receptor Sublype tn Human

Platelat and **Binding 1o Nambrenaes of Mounse Flbroblast
Coll Line{LV=2) Trannfested with tha eDNA Expressing the

Buman ¥, Recepior v, v,
Ex.Neo. Structure [CqolisM) 1C5o(LM)
N ~N
692 N 0.007° D.004°"
0 ﬁ cl
NH-C f
N ~N
€93 ¥ . 0.021*  0.005¢%
o 0 F
1
NH-C
CFy
N N
N
694 0.12 0.00179
CH
0 lol 3
CH3 NH~C
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Table X111 (cont'd)
Blading Assay to Raf Hepatle ¥, RBecsspltors and Raf Kidnsy

Msdullary V3 Recepiors er *Blinding fe ¥V, Reseptor Subtype In Human

Plotetet and **Binding tec Membranes of Mouse Fibrobinsld

Col) Line{lV=2) Tronsfeacted with the cDNA Expreaxing the

Ruman ¥, Receptiar v, v,
Ex.No. Structurse 1C5o(yyM) 1Cqq(yH)
N N
695 N 0.015¢* 0.0018°¢
) o CMHs
Il
CH,y0 NH-C
F
N ~
N
8986 12.4°¢ 0.065%¢
° 0 CFy
I
cl NH-C
F
N ~

697 N 0.62° 0.003¢¢
0 0 CHy
I
cl NHCCH,
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Table X111 {cont'd)
Blndiag Assay te Rat Hepatlic ¥V, Recepters and Ral Kidaey

Nedultery V; Recoptors or *Binding to ¥, Recespior Subiype In Humas

Platelot and **Binding te Membrensy of Mouse Fidroblast
Coll Linel{L¥=2) Transfectsd with ths cDNA Exprensing the

Human ¥, Receplor v, v,
Ex.No. Structure 1C50{@M) 1C5q(uN)
" \
598 N o “ 1.5 0.0130e
0 o F
e
ct NH=-C—
CFy
A
699 N (144)19%  (14M)100x
° 0
c1 ’ Il
NH-C cFy
¥
700 " (tum)77s*  (104M)100x°*"
¢l
0 0 .
%\@ ||©
NH-C
) SCH,
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Tablie X111} {cont’d)
Blading Assey f» Rat Hepatle ¥, Receploers snd Ret Kidney

Meduilary ¥; Receplors er *Binding te V; Recepter Subtype In Human

Plateiet aond **finding to Nembranes of Mouse Fibroblagst
Coll Lines{LVY=2) Trunnfected with the cDNA Expresalng the

Human ¥, Recepter v, vy
.Ex.Ne. Struciure ICso(liM) 1C5, (M)
R
701 C(n\ T 0.34% {(14u)100%
o o SHs
Il
ct NH-C
CHy
E
702 N (14M)8x®  {14M)BExee
0 o 0CH,
ci NH-C ocH,
ci
N
703 " (14N)35x¢  (1yM)B7x9»
0 cl 0
B
Ci;0 NH-C

CHy
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Table Xt14 (cont’'d)
Binding Assay i1o Ret Hepatlie ¥, Resoptors and Raet Kidney

Medullary V; Receptors or *Blinding fo ¥, Recepier Subtyps In Human

Platelet and **Binding fo Membranss of Mouse Fibroblost
Coll- Line{L¥~2) Tronsfected with the c¢DNA Expressing ¢he

Human V¥, Recepior v, Ya
Ex.No. Structurse R 1Cgo (M) 1Cga{uM)
N ~N
704 N (1”“)100!‘ (1au)92xee
OCHy

0

cH
0 3
H
NH-C
. CHy
707 "
-0 0 F
i
-2 N NH-C
 CFy

0.20¢ 0.006%*
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Table X111 {cont'd)
Blading Assoy %o Rat Hepotle ¥, Recsptors and Ret Kidnay

Medullary ¥V, Resceptors or *Binding to ¥V, Reseptor Sudiype In Human

Plgteist and **Binding to Nembranes of Mouase Flbroblast
Cell Lins{LY¥~=2) Transfecied with the cDNA Expreasing the

Human V, Receptor v, v,
Ex.No. Structure ICgq(yN) 1Cgq(uM)
NS
714 N 0.023¢ 0.0410¢
oﬁﬁl\z:::]\
0
i1
NH-C-O/\/
NN
0.0078¢* 0.073%+
715 N
o%@\ ﬁ
. NH-C~ NN\
RN
N

716 0.002* 0. 3
0CH, 002 031
3 o \ o )
l
NH-C
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2

Hydrated Rats

Conscious hydrated rats are treated with com-
pounds under study from 0.1 to 100 mg/kg orally or
vehicle. Two to four rats are used for each compound.
One hour later, arginine vasopressin (AVP, antidiuretic
hormore, ADH) dissolved in peanut oil is administered
at 0.4 ug/kg intraperitoneally. Two rats in each test
would not receive arginine vasopressin but only the
vehicle (peanut o0il) to serve as water-locading control.
Twenty minutes later each rat is given 30 mL/kg of
deionized water orally by gavage and is placed indi-
vidually in a metabolic cage equipped with a funnel and
a graduated glass cylinder to collect urine for four
hours. Urine volume is measured and osmolality analyz-
ed by use of a Fiske One-Ten osmometer (Fiske Assoc.,
Norwood, MA, USA). Urinary sodium, potassium, and
chloride are analyzed by use of ion-specific electrodes
in a Beckman E3 (Electrolyte 3) Analyzer.

" In the following results, decreased urine
volume and decreased osmolality relative to AVP-control
indicates activity. The results of this test on
representative compounds of this invention are shown in
Table XIV. |

Vasopressin V., Antagonist Activity in Conscious
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Table XIV
\'4 s V.
Conscious Hydrated Rats
5
Ex. No. Dose N Urine Volume Osmolality
(ma/kd} (nl/4 hrs) . (mOosm/Kq)
* 78 13.340.3 229+6
10 |
*k : 6 12.1+1 497453
4 . 12.4+0.8 361430
1T 76 240.2 1226458
15 1 30 2 1.1 1504
215 30 2 0.7 1520
3 10 7 15.8+1 567+33
3 8 9.6+0.9 584456
1 5 6.5+1 515+79
20
4 ' 10 2 16.9 571
3 4 9.5+1.2 646+115
1 2 - 2 1129
25 5 30 2 7.7 955
10 2 8.5 1079
6 30 5 17.9+1.3 616+87
10 8 20.4+1.1 346425
30 3 4 1541.6 519430
1 2 6 970
7 30 2 12.4 815
10 2 9 ~ 780
3s
8 30 -2 9.1 1010

10 2 3.4 1211
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Table XIV (cont’d)
Va A'4 iv
Conscious Hydrated Rats
Ex. No. Dose N Urine Volume Osmolality
{ma/kdq) {(ml/4 hxs) ____ (mOsm/Kg)
14 10 2 5.2 836
3 2 4.5 1000
82 30 2 1.7 1808
84 30 2 6.5 425
10 2 4.4 416
85 30 2 12.5 383
10 ‘2 2 1123
87 20 2 - 4.3 1300
10 2 3 1488
89 30 2 3.3 1320
91 10 2 12.5 414
3 2 2.3 1267
93 30 2 5.1 594
96 10 4 "10.3%+1.3 647+63
3 2 4.4 716
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Table XIV (cont’d)
ssi
conscious Hvdrated Rats

Ex. No. Dose N Urine Volume Osmolality

(mg/kq) (ml/4 hrs) ~  (mOsm/kq)
116 30 2 8 1295

10 2 5.5 1242
354 10 2 8.8 1010
356 10 2 5.8 1023
358 30 2 5.5 875
2 10 2 9.3 1015
9 10 2 5.8 702
99 30 2 15.2 334
467 10 2 18 365
466 10 2 14.1 522
17,160 . 30 2 4.1 1374
489 10 2 6.1 1194
490 10 4 71.5+1.6 487438
590 10 2 3 1355
581 10 4 4+1.2 9414219
469 10 2 11.3 548
599 10 2 18 407
470 10 3 17 387
484 10 2 8 785
485 10 2 4 961
471 10 4 14.1+1.9 507+38
479 10 2 6 1042
482 10 4 2240.9 372317
54 10 2 '8 1275
274 10 2 3 1177
465 10 2 21.8 361
480 10 2 8.8 827
528 10 2 11.3 647
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Conscious Hydrated Rats

Ex. No. Dose N Urine Volume Osmolality

(mg/ka) (ml/4 hrs) _ _ (mOsm/Kg)
529 10 2 10.5 569
520 10 2 18.5 394
519 10 2 18.9 399
523 10 2 5 1218
524 10 2 io 528
525 10 2 13 557
526 10 2 17.8 455
527 10 2 19.5 430
530 10 2 6 914
518 10 2 17.5 363
668 10 2 20.7 378
609
611
472 10 2 4.3 1453
582 10 2 9.5 604
473 10 2 2.3 1493
474 10 2 11.5 619
594 10 4 4.,9%1.2 1172+182
586 10 2 4.3 1196
584 10 2 2.5 1718
595 10 2 8.3 1474
588 10 2 2.5 687
587 10 2 .9 868
210,214 10 2 15.2 451
597 10 2 5.3 1250
517 10 2 14.7 411
217 10 2 14.3 466
585 10 2 3.3 1483
476 10 2 5 1233
593 10 2 11.8 577
596 10 2 2.8 1347
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conscious Hydrated Rats
Ex. No. Dose N Urine Volume Osmolality
{ma/kq) (ml/4 hrs) _ (mosm/kq)
297(298) 10 2 7 796
477 10 2 5.3 701
478 10 2 3 1399
481 10 3 17.2 473
267,271 -
592

* Water-~load control
%% Water-load
Control+DMSO(10%)
(20%)
*%% AVP-control
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v in V. Ant ist Activity in C . Ra

Conscious rats are restrained in a supine
position with elastic tape. The area at the base of
the tail is locally anesthetized by subcutaneous in-
filtration with 2% procaine (0.2 ml). Using aseptic
technique the ventral caudal tail artery is isolated
and a cannula made of PE 10 and 20 (heat-fused) tubing
is passed into the lower abdominal aorta. The cannula
is secured, heparinized (1000 i.u./cc), sealed and the
wound closed with one or two stitches of Dexon 4-0.

The caudal vein is also cannulated in the same manner
for intravenous drug administration. The duration of
the surgery is approximately 5 minutes. Additional
local anesthesia (2% procaine or lidocaine) is provided
as needed. '

The animals are placed in plastic restraining
cages in an upright position. The cannula is attached
to a Statham P23Db pressure transducer and pulsatile
blood pressure is recorded. Increase of systolic blood
pressure responses to arginine vasopressin 0.01 and 0.2
international unit (I.U.) (350 I.U.=1 mg) injections are
recorded prior to any drug (compound) administration,
after which each rat is dosed orally with compounds
under study 0.1-100 mg/kg (10 cc/kg) or intravenously
0.1-30 mg/kg (1 cc/kg). The vasopressin injections are
repeated 30,60,90,120,180,240 and 300 min. later. Per-
centage of antagonism by the compound is calculated
using the pre-drug vasopressin vasopressor response as
100%.

- The results of this test on representative
compounds of this invention are shown in Table XV.

The results of this test on representative
compounds of ‘this invention in which the dose, the
maximum $ inhibition and the time in minutes, are shown
in Table XVI.



Table XV

VASO SSO NS
Dose VAS Dose Min Post Control Response Average %
(mg/kqg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
' !Vl
CONTROL 0.01 0 155 188 33 33.5
156 190 34
0.02 153 . 213 60 52.5
' 165 210 45
Ex.No.1 10 i.v. 0.01 30 161 168 4 4 88
170 174 4
0.02 159 170 11 . 8 85
167 172 5 K
0.01 60 157 173 16 16.5 51
164 181 17
0.02 157 182 25 20 62
: ) 178 193 15 .
; 0.01 20 151 176 ' 25 21 37
[ 159 176 17
i 0.02 154 184 30 27 49
o 165 189 © 24
o 0.01 120 150 173 .23 22.5 33
- T 157 179 22
e 0.02 150 191 41 37.5 29
gt 162 196 34
o 0.01 180 148 177 29 29 13
: 155 184 29
! 0.02 151 209 58 48 9
165 203 38
0.01 240 146 176 30 27 19
151 175 24
0.02 151 200 49 39.5 25
162 192 30
0.01 300 146 176 30 32 4
. 151 185 34
0.02 151 200 49 39,5 25
162 192 30

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):400,480 grams

-L92-




Table XV (cont’d)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

Dose VAS Dose Min Post Control Response Average $
(mg/kg) {ifé/kg Dose Before VAS After VAS Change Change 1Inhibition
CONTROL 0.01 0 . 131 168 37 31
167 192 25
0.02 131 190 59 50
' 173 214 41
Ex.No.2 10 i.v. 0.01 30 127 135 8 6.5 79
' 175 180 5
0.02 135 144 9 8 84
178 185 7
0.01 60 137 144 7 8 74
172 181 9
0.02 135 145 10 13 74
' 176 192 .16 , '
0.01 90 124 138 14 10.5 66
% 173 180 7
| 0.02 132 147 15 15 70
_ 173 © 188 © 15
P | - 0,01 - 120 135 143 8 9.5 69
R B 167 178 11
0.02 134 150 16 15 70
170 184 14
0.01 180 124 142 18 14 55
165 175 10
0.02 129 150 21 22 56
162 185 23
' 0.01 240 125 144 19 16.5 47
164 178 14
0.02 133 158 25 25 50
167 192 25
0.01 300 127 145 18 17.5 44
159 176 17
0.02 134 170 36 31.5 37
163 190 27

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):430,480 grams

-89¢-




Iable XV (cont’d)

VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
CONTROL, ) 0.01 0 . 175 215 40 50
175 235 60
0.02 185 240 55 55
' 200 255 55
Ex.No.3 3 i.v. 0.01 30 180 190 10 15 70
175 195 20
0.02 180 205 25 23.5 57
185 207 22
0.01 60 185 190 5 12.5 75
180 200 20
0.02 185 195 10 17.5 68
185 210 25 '
‘ 0.01 90 175 185 10 17.5 65
i . 178 200 25
0.02 185 : 195 10 15 73
185 205 20
R : 0.01 120 170 185 . 15 20 60
o i 178 200 25
0.02 175 200 25 32.5 41
185 225 40
0.01 180 175 195 20 30 40
165 205 40
0.02 . 180 235 55 55 0
185 240 55
0.01 240 165 195 30 40 20
160 210 50
0.02 : 180 225 45 52.5 S
185 245 60

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):340,330 grams

-69¢-




Iable XV _(CONT)

Al S S
Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
CONTROL 0.01 0 170 215 45 - 53.5
163 225 62
0.02 185 225 40 52.5
: 190 255 65
Ex.No.3 30p.o. 0.01 30 170 180 10 15 72
_ 155 175 20
0.02 175 190 15 20 62
160 185 25
0.01 . 60 165 190 25 22.5 57
| 150 170 20
P 0.02 170 190 20 22.5 $7
! 160 185 25
0.01 920 165 175 10 10 81
| 160 170 10
l 0.02 165 185 20 20 62
; . 160 180 : 20
AU R 0.01 120 160 175 15 10 81
N 165 170 5
- ' 0.02 165 170 5 12.5 76
165 185 20
| 0.01 180 175 180 5 10 81
| 170 185 15
0.02 170 185 15 17.5 67
165 185 20
0.01 240 170 175 5 5 91
160 165 5
0.02 165 170 5 10 81
160 175 15

SPONTANEQUSLY HYPERTENSIVE RATS n=2 Body weight(s):340,340 grams

-0L2~




Table XV (CONT)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

. Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
CONTROL 0.01 0 . 155 215 60 57.5
165 220 55
0.02 190 230 40 50
' 175 235 60
Ex.No.3 10p.o. 0.01 30 150 165 15 12.5 78
175 185 10
0.02 155 175 20 17.5 65
175 190 15
/ / 0.01 60 150 160 10 17.5 70
| 155 180 25
| 0.02 155 180 25 22.5 55
P 160 180 20
r 0.01 920 145 170 20 65 81
- 160 175 15
L 0.02 155 205 50 40 20
N 155 185 30
Ce ] 0.01 120 150 165 15 15 74
'/ i : 160 178 15
; 0.02 155 210 55 45 10
i 160 195 35
0.01 180 145 165 20 20 65
155 175 20
0.02 150 190 40 35 30
165 195 30
0.01 240 145 165 20 22.5 61
160 185 25
0.02 155 200 45 47.5 5
165 215 50

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):340,360 grams

(XA




Iable XV _(CONT)

SS 0
Dose VAS Dose Min Post Control. Response Average %
(mg/kqg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
J .v.
CONTROL 0.01 0 167 209 42 35
170 198 28
0.02 ' 170 232 62 54,5
177 224 47
Ex.No. 3 10p.o. 0.01 - 30 116 124 8 10 71
_ 172 184 12
0.02 113 128 15 18.5 66
168 190 22
0.01 60 115 122 7 10.5 70
170 184 14
0.02 116 - 133 17 18,5 66
T 168 188 20 '
S 0.01 20 116 122 6 6.5 81
J 134 141 7
0.02 160 185 25 24 56
| 167 190 23
; 0.01 120 162 172 .10 14.5 59
| 165 184 19
g 0.02 160 168 8 10.5 81
161 174 13
0.01 180 162 162 0 8 77
164 180 16
0.02 156 165 9 13.5 75
163 181 18
0.01 240 162 168 6 8.5 76
170 181 11
" 0,02 160 170 10 22.5 59
175 210 35

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):380,360 grams

~Zi2~




b ON'

AS V. 0]
Dose VAS Dose Min Post Control Response Average %
(mg/kyg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
. 1.V,
CONTROL 0.01 0 147 182 35 40
136 181 45
0,02 150 213 63 54
' 146 191 45
Ex.No. 3 10p.o. 0.01 30 147 157 10 11 73
' 132 144 12
0.02 148 162 14 16 70
134 152 18 .
0.01 60 143 155 12 11.5 71
136 147 11
0.02 151 160 9 22.5 58
134 170 36
: - 0.01 90 142 154 12 12 70
133 145 12
0.02 145 162 17 17.5 68
130 148 t 18
i 0.01 120 139 154 15 12.5 69
T 133 143 10
S 0.02 136 164 28 22.5 58
T 127 144 17
_h\ : 0.01 180 147 160 13 15.5 61
| 120 138 18
‘ 0.02 144 168 24 25 54
122 148 26
0.01 240 145 163 18 19.5 51
122 143 21
0.02 144 188 44 35.5 34
126 153 27
0.01 300 146 166 20 16.5 59
124 137 13
0.02 153 180 27 24 56
134 155 21

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):500,390 grams

-€LZ~




Table XV {CONT)
VASOPRESSIN_ (VAS)VASQPRESSOR RESPONSE
Dose VAS Dose Min Post Control Response Average %
(mg/kqg) i.u./kg Dose Before VAS After VAS cChange Change Inhibition
CONTROL 0.01 0 . 146 200 54 49
- 139 183 44
0.02 148 205 57 51.5
' 146 192 46
Ex.No. 3 3 i.v. 0.01 30 143 158 15 15 69
124 139 15
0.02 145 166 21 22 57
160 183 23
0.01 60 143 161 18 21 57
131 155 24
0.02 147 185 38 29 44
; : +138 158 20 _ '
; 0.01 ) 20 128 148 20 12 76
: 148 152 4
0.02 154 188 34 28 46
133 © 155 22
0.01 . 120 137 155 18 20.5 58
148 171 23
0.02 138 161 23 18.5 64
148 162 14
0.01 180 146 162 16 21 57
139 165 26
, 0.02 148 179 31 28.5 45
146 172 26
0.01 240 142 166 24 32 35
132 172 40
0.02 126 145 19 27.5 47
139 175 36
0.01 300 141 162 21 19 61
146 163 17
0.02 146 179 33 30.5 41
145 173 28

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):510,510 grams

-9LT-




| Table XV (CONT)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change 1Inhibition
.V,
CONTROL ) 0.01 0 . 140 175 35 47.5
142 202 60
0.02 155 194 39 49.5
' 154 214 60
Ex.No.4 10 p.o. 0.01 30 133 173 40 44,5 6
139 188 49
0.02 154 178 24 36 27
153 201 48
0.01 60 156 177 21 30.5 36
. 142 182 40
0.02 156 182 26 44.5 10
: | 145 208 63
U 0.01 90 153 180 27 38.5 19
s ; 141 191 50
o 0.02 163 199 36 52 -5
= | 152 220 68
. 0.01 120 164 198 34 32.5 32
= \ o 146 177 31
- \ 0.02 161 194 33 50.5 -2
S 146 214 68
| 0.01 180 149 183 34 35.5 25
141 178 37
0.02 148 185 37 44 11
141 192 51
0.01 240 148 169 21 29 39
133 170 37
0.02 : 158 184 26 26 47

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):460,510 grams

-GLe~




Table XV _[(CONT)
VASOPRESSIN (VAS) VASOPRESSOR RESPONSE

Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
CONTROL 0.01 0 137 170 33 31.5
139 169 30
0.02 141 193 52 48
' 122 166 44
Ex.No. 5 10i.v. 0.01 30 141 146 5 5.5 83
120 126 6
0.02 143 155 12 13.5 72
137 152 15
0.01 60 144 152 8 7.5 76
123 130 7
0.02 144 155 11 10.5 78
. .- 124 134 10
| 0.01 90 148 155 7 9 71
i 141 152 11
_ 0.02 146 155 9 8 83
i 145 152 7
i 0.01 120 144 158 14 13 59
: 123 135 12
s 0.02 148 164 16 15 69
i e ’ 0.01 180 143 156 13 12 62
i 124 138 11
0.02 145 164 19 19 60
123 142 19
0.01 240 137 155 18 17 46
117 133 16
0.02 135 160 25 23.5 51
118 140 22
0.01 300 130 161 31 30 5
112 141 29
0.02 139 181 42 39,5 18
119 156 37

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s) :460,410 grams

-9LZ-




Table XV (CONT)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

.  Dose VAS Dose Min Post Control Response Average )
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
I.V,
CONTROL 0.01 0 143 189 46 36.5
162 189 27
0.02 151 195 44 42
‘ 162 202 40
Ex.No. 6 10i.v. 0.0l 30 152 158 6 5.5 85
157 162 5
0.02 144 165 21 16 62
147 158 11
0.01 60 150 163 13 7.5 79
177 179 2
0.02 144 170 26 23 45
162 182 20 '
0.01 90 139 153 14 13.5 63
155 168 13
0.02 145 168 23 27 36
154 185 o3
0.01 ) 120 143 160 17 15 59
154 167 13
0.02 143 176 33 29.5 30
151 177 26
0.01 180 138 165 27 20.5 44
152 166 14
0.02 148 189 41 35 17
157 186 29
0.01 240 143 175 32 24 34
163 - 179 16
0.02 151 199 48 35.5 15
166 189 23 .
0.01 300 143 175 : 32 25.5 30
165 184 19
0.02 152 193 41 36 14
173 204 31

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):480,520 grams

-LLT-




Table XV (CONT)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

Dose VAS Dose Min Post Control. Response Average $
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
IL 2
CONTROL 0.01 0 - 144 181 37 47
134 191 57
0.02 140 190 50 56
‘ 150 212 62
Ex.No, 7 lo0i.v. 0.01 . 30 141 151 10 6 87
152 154 2
0.02 147 162 15 7.5 87
159 189 0
0.01 60 138 143 5 6 87
148 155 7
0.02 136 - 145 9 8 86
148 155 7
0.01 90 134 147 13 8.5 82
142 146 4
0.02 137 149 12 12.5 78
139 152 13
0.01 120 132 142 10 9.5 80
136 145 9
0.02 134 150 16 13 77
141 151 10
0.01 180 136 151 15 17.5 63
138 158 20
0.02 136 158 22 23 59
L 134 158 24
- 0.01 240 129 146 17 20.5 56
132 156 24
* 0.02 131 157 26 30.5 46
143 178 35
0.01 300 128 146 18 20 57
136 158 22
0.02 134 151 17 23 59
145 174 29 :

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):550,530 grams

-8LT-




Iable XV (CONT)

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):585,450 grams

YASO S8
Dose VAS Dose Min Post Control Response Average s
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
CONTROL 0.01 0 142 191 49 37
145 170 25
0.02 152 213 61 51.5
' 147 189 42
Ex.No. 8 10i.v. 0.01 30 156 178 22 14.5 61
145 152 7
0.02 150 176 - 26 23.5 54
139 160 21 .
0,01 60 145 154 9 14.5 61
150 170 20
0.02 145 162 17 21.5 58
l 158 184 26
| 0.01 90 146 154 8 10 73
{ 160 172 12
. 0.02 142 160 18 17.5 66
__ | 161 178 17
_ 0.01 120 141 154 13 11.5 69
o 156 166 10
0.02 139 154 15 15.5 70
162 178 16
0.01 180 139 156 17 14 62
l 157 168 11
: 0.02 140 172 32 28 46
158 182 24
0.01 240 138 151 13 15 59
148 165 17
0.02 143 178 35 29 44
152 175 23
0.01 300 143 161 18 18 51
147 165 18
0.02 153 183 30 28 46
157 183 26

-6LT-




Table XV (CONT)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose .  Before VAS After VAS cChange Change Inhibition
CONTROL 0.01 0 . 167 183 16 22
162 190 28
0.02 163 193 30 50.5
' 154 225 71
Ex.No.41 10 i.v. 0.01 30 153 164 11 12 45
163 176 13
0.02 161 194 33 23,5 53
155 169 14
0.01 60 161 171 10 9 59
159 167 8
0.02 196 172 16 18 64
; : - 183 173 20 '
i 0.01 90 154 169 15 14 36
? 166 179 13
0.02 151 179 28 22.5 55
153 - 170 17
0.01 120 150 160 10 14 36
151 169 18
| 0.02 149 163 14 16.5 67
- 164 183 19
0.01 180 153 167 14 13,5 39
156 169 13
0.02 154 172 18 21 58
155 179 24
0.01 240 151 162 11 12.5 43
151 165 14
0.02 156 179 23 23.5 53
158 182 24
0.01 300 145 160 15 15 32
150 165 15
0.02 150 180 30 27 47
155 179 24

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):400,400 grams

-08<-




Table XV kcguz)

VASOPRESSIN (VAS)VASQPRESSOR RESPONSE
Dose VAS Dose Min Post Control Response Average L 3
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
CONTROL 0.01 0 . 164 209 45 47.5
160 210 50
0.02 186 229 43 51.5
' 156 216 60
Ex.No.82 10 i.v. 0.01 30 156 195 39 36 24
152 185 33
0.02 165 218 53 54 -5
159 214 55
Ex.No.82 20 i.v. 0.01 60 162 180 18 15.5 67
147 160 13
\ 0.02 161 199 38 37 28
| 151 187 . 36
! 0.01 90 158 181 '23 23.5 51
144 168 24
& 0.02 144 178 31 24 53
o 143 160 17
sz | 0.01 120 157 173 16 16.5 65
. : 143 160 17
| 0.02 161 200 39 38.5 25
] 152 190 as
o 0.01 180 149 171 22 18.5 61
| 139 154 15
- 0.02 150 197 47 43.5 16
130 170 40
0.01 240 144 175 31 29 39
143 170 27
0.02 150 198 48 42 18
146 182 36
0.01 300 152 185 33 32 33
136 167 31
0.02 156 206 50 53 -3
147 203 56

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):470,470 grams

-182-




Table XV, (CONT)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS = After VAS Change Change Inhibition
CONTROL 0.01 0 - 147 191 44 46
163 211 48
0.02 154 212 58 61
' 160 224 64
Ex.No.84 10 i.v. 0.01 30 146 165 19 10.5 77
172 174 2
0.02 152 168 16 14.5 76
159 172 13
0.01 60 152 167 15 16.5 64
154 172 18
: 0,02 158 201 43 33.5 45
.' 161 185 24
i 0.01 90 144 158 14 13 72
i 153 165 12
0.02 152 173 21 26 57
: 156 187 31
i 0,01 120 150 166 16 19.5 58
' 143 166 23
0.02 150 175 25 32.5 47
147 187 40
0.01 180 141 168 27 24.5 47
149 171 22
0.02 148 170 22 31.5 48
’ 148 189 41
0.01 240 131 154 - 23 26 43
143 172 29
0.02 149 186 37 37 39
148 185 37
0.01 300 137 161 24 22.5 51
151 172 21
0.02 148 193 45 43 30
150 191 411

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):600,490 grams

-Z8¢-




SOPR 8] 8
Dose VAS Dose Min Post Control Response Average %
(mg/kg)- i.u./kg Dose Before VAS After VAS Change Change Inhibition
I.V,
CONTROL 0.01 0 144 165 21 26.5
127 159 32
0.02 147 190 43 35.5
' 137 165 28
Ex.No.85 10 i.v. 0.01 30 162 163 p 4.5 83
119 127 8
0.02 156 166 10 9 75
130 138 8
0.01 60 156 162 6 7 74
124 132 8
0.02 156 168 12 9.5 73
129 136 7
0.01 90 151 160 9 9.5 64
125 135 10
0.02 143 150 7 7.5 79
124 132 8
0.01 120 145 152 7 9 66
123 134 11
0.02 139 147 8 6.5 82
127 132 5
0.01 180 125 141 16 15.5 42
118 133 15
0.02 129 147 18 19.5 45
106 127 21
0.01 240 129 144 15 12 55
107 116 9
0.02 135 152 17 18 49
108 127 19 .
0.01 300 129 144 15 12 55
107 116 9
0.02 135 152 17 18 49
108 127 19

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):540,530 grams

-£82-




V. SO
Dose VAS Dose Min Post Control’ Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
I.V,
CONTROL 0,01 0 141 205 64 62.5
. 138 199 61
0.02 138 227 89 66.5
B 143 187 44
Ex.No.87 10 i.v. 0.01 30 136 210 74 50 20
145 171 26
0.02 157 227 70 57 14
144 188 44
Ex.No.87 20 i.v. 0.01 60 133 150 17 14.5 77
143 155 12
0.02 150 191 41 32.5 51
: 143 167 . 24
0.01 90 140 163 © 23 24.5 61
141 167 26
0.02 148 197 49 33.5 50
S 145 163 18
s - 0.01 120 136 162 26 26 58
e 146 172 26
S, 0.02 152 196 44 35.5 47
2 150 177 27
. 0.01 180 130 163 33 26.5 58
139 159 20
0.02 148 192 44 37.5 - 44
142 173 31
% 0.01 240 135 172 37 28.5 54
X 132 152 20
0.02 136 191 55 41 38
133 160 27
0.01 300 140 177 37 30 52
128 151 23
0.02 138 201 63 48.5 27
134 168 34

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):480,550 grams

%82~




VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

Iable XV (CONT)

Dose VAS Dose Min Post Control Response Average $
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
1.V,
CONTROL 0.01 0 149 178 29 40
158 209 51
0.02 150 213 63 62
' 161 222 61
Ex.No.89 10 i.v. 0.01 30 158 160 5 5 88
160 165 5
0.02 160 170 10 - 5 92
160 160 0 :
0.01 60 160 170 10 7.5 81
160 165 5
0.02 155 170 15 10 84
| . . 175 180 i 5
: 0.01 90 150 155 ’ 5 7.5 81
| 160 170 10
! 0.02 150 165 15 12.5 80
\ 160 170 10
1 0.01 120 140 155 15 15 63
155 170 18
| 0.02 140 170 30 27.5 56
| 155 180 25
\ 0.01 180 135 160 25 25 38
! 155 180 25
- 0.02 140 170 30 32.5 48
155 190 35
0.01 240 135 160 25 25 38
155 180 25
0.02 140 170 30 35 44
150 190 40
0.01 300 130 155 25 27.5 31
150 180 30
0.02 135 170 35 32.5 48
160 190 30

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):61o,606 grams

-68¢-




Table XV (CONT)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

Dose VAS Dose Min Post Control Response Average %
(mg/k9g) i.u./kg Dose Before VAS After VAS Change Change Inhibition
L.V,
CONTROL 0.01 0 . 144 190 46 48.5
154 205 51
0.02 150 220 70 62.5
' 160 215 55
Ex.No.91 10 i.v. 0.01 30 145 150 5 5 90
150 155 5
0.02 150 160 10 7.5 88
150 155 5
0.01 60 157 160 3 6.5 87
. 155 165 10
0.02 150 158 8 7 89
158 161 6 : '
0.01 90 158 165 10 9 81
152 160 8
0.02 150 165 15 12.5 80
1 150 " 160 10
| 0.01 120 150 170 20 13 73
140 146 6
0.02 148 165 17 17.5 72
142 160 18
0.01 180 142 164 22 22 55
143 165 22
0.02 149 167 18 29 54
145 185 40
0.01 240 146 165 19 20 59
129 150 21
0.02 147 189 42 29.5 53
135 152 17
0.01 300 146 164 18 16.5 66
146 161 15
0.02 144 167 23 32.5 48
147 189 42

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):560,630 grams

-987~




| Table XV_(CONT)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

Dose VAS Dose Min Post Control Response Average 3
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
I.V.
CONTROL ’ 0.01 (4] 158 203 45 49.5
154 208 54
0.02 159 228 69 72
' 160 235 75
Ex.No.93 10 i.v. 0.01 30 160 162 2 2 96
139 141 2
0.02 157 162 5 4.5 94
163 167 4
0.01 60 154 154 0 3 94
163 - 169 6
0.02 161 166 5 5.5 92
164 170 ) 6
0.01 20 150 155 ' 5 5 90
o ' 163 168 5
o . 0.02 154 162 8 7 90
o 161 167 6
0.01 120 151 156 . 1 6 88
158 165 7
0.02 155 160 5 7 90
160 169 9
0.01 180 151 161 10 13.5 73
151 168 17
, 0.02 . 151 164 13 15.5 78
155 173 18
0.01 240 145 158 13 13 74
156 169 13
0.02 : 148 166 18 17 76
158 174 16
0.01 300 146 158 12 12 16
156 168 12
0.02 144 162 18 18.5 74
154 173 ‘ 19

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):580,480 grams

-£8C-




Table XV_(CONT)

S8 S
Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
1.V,
CONTROL 0.01 0 155 202 47 . 45.5
165 209 44
0.02 160 225 65 61
' 172 229 57
Ex.No.95 10 i.v. 0.01 30 163 193 30 29.5 35
. ' 168 197 29
0.02 170 225 55 56 8
170 227 57
Ex.No.95 20 i.v. 0.01 - 60 154 171 17 15 67
156 169 13
0.02 160 177 17 19.5 68
162 184 . 22
0.01 90 154 168 ‘14 13.5 70
167 180 13
; 0.02 158 177 19 24 61
A . 164 193 © 29
baistn i. 0.01 120 ) 147 167 20 24 47
e 161 189 28
o 0.02 153 174 21 28.5 53
b 161 197 36
0.01 180 146 168 22 23.5 48
156 181 25
0.02 154 189 35 34 44
161 194 33
0.01 240 151 168 17 21.5 53
! 154 180 26
0.02 153 189 36 34 44
165 197 32
0.01 300 142 165 23 24.5 46
151 177 26
0.02 148 193 45 37.5 39
163 193 30

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):470,470 grams

-887-




Table XV (cont’d)
VASOPRESSIN (VAS) VASOPRESSOR RESPONSE

c

’

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):500,440 grams

. Dose VAS Dose Min Post Control Response Average %
(mg/kqg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
CONTROL 0.01 0 134 163 29 32.5
144 180 36
0.02 137 193 56 57.5
' 153 212 59
Ex.No.96 10 i.v. 0.01 30 144 157 13 11.5 65
143 153 10
0.02 139 150 11 19.5 66
_ 148 176 28
0.01 60 141 149 8 7 78
149 155 6
0.02 140 155 15 12.5 78
148 158 10
0.01 20 133 148 18 13.5 58
148 160 12
0.02 136 151 15 16 72
. . 146 163 17
SR I 0.01 120 134 148 14 13.5 58
P IR I . 146 159 13
f 0.02 137 151 14 17.5 70
‘-. 148 169 21
1 0.01 180 136 153 17 15.5 52
140 154 14
0.02 139 153 14 16 72
b 136 154 18
0.01 240 133 152 19 18.5 43
138 156 18
0.02 136 173 37 39.5 31
145 187 42
0.01 300 138 154 16 15.5 52
137 152 15
147 184 37 42 27
138 185 47

-68¢~




Table XV (CONT)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

Dose VAS Dose Min Post Control. Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change 1Inhibition
TV,
CONTROL 0.01 0 158 181 23 29
148 183 35
0.02 161 198 37 48
' 151 210 59
Ex.No.116 10i.v. 0.01 . 30 160 181 21 22.5 22
162 186 24
0.02 160 191 31 36.5 24
156 198 42
0.01 60 158 180 22 18 38
156 170 14
0.02 160 . 197 37 33.5 30
160 190 30 '
' 0.01 920 159 182 23 19 34
o 157 172 15
B ‘ 0.02 163 201 38 32 33
o 162 188 26
5 | 0.01 120 157 175 18 19.5 33
o 158 179 21
f 0.02 154 203 49 40 17
‘ 167 198 31
0.01 180 153 170 17 18 38
157 176 19
0.02 155 201 46 40 17
176 210 34
0.01 240 153 169 16 16 45
156 172 16
- 0.02 152 188 36 38.5 20
156 197 41
0.01 300 153 176 23 22 24
127 148 21
0.02 154 205 51 41.5 14
163 195 32

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):460,570 grams

-062-




b ont’

0 V. S [0)
Dose VAS Dose Min Post Control Response Average L
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change 1Inhibition
1.V,
CONTROL 0.01 0 . 146 184 38 36.5
156 191 35
0.02 146 210 64 56.5
' 160 209 49
Ex.No.117 10 i.v, 0.01 30 154 195 41 36 1l
' 162 193 31
0.02 154 220 66 63 ~-12
162 222 60 _
20 i.v. 0.01 60 154 182 28 36 1l
164 208 44
0.02 157 197 40 40 29
’ i 173 213 . 40 '
K 0.01 90 158 174 16 22.5 38
| 162 191 29
0.02 160 208 48 46 19
165 209 44
0.0} 120 151 171 20 23 a7
154 180 26
e 0.02 150 183 33 38 33
oo 158 201 43
R 0.01 180 141 168 27 26.5 27
! 150 176 26
0.02 143 185 42 46 19
151 201 50
0.01 240 139 168 29 25 32
146 167 21
0.02 143 175 32 40,5 28
146 195 49
0.01 300 137 164 27 26 29
149 174 25
144 183 39 42.5 25
149 195 46

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):570,460 grams

=162~




Table XV_(CONT)

(0] S 0] (o) S
Dose VAS Dose Min Post Control Response Average %
(mg/kqg) i.u./kg Dose Before VAS After VAS cChange Change Inhibition
I.V,
CONTROL 0.01 0 . 135 171 36 34.5
121 154 33 .
0.02 138 184 46 47.5
' 156 205 49
Ex.No.157 10i.v. 0.01 30 136 178 39 26 25
152 165 13
0.02 148 199 51 38 20
153 178 25
0.01 60 150 179 29 26.5 23
135 159 24
0.02 160 191 31 31.5 34
o . - 153 185 32 '
i 0.01 90 145 167 22 21 39
: 161 181 20
? ' 0.02 148 185 37 40 16
| 152 © 195 43 |
i 0.01 . 120 136 161 25 26.5 23
138 166 28
0.02 140 183 43 39.5 17
! 150 186 36
g 0.01 180 131 164 33 32.5 6
! 132 164 32
0.02 137 185 48 52 -9
140 196 56
0.01 240 140 167 27 28.5 17
155 185 30
0.02 138 167 29 35.5 25
143 185 42
0.01 300 138 162 24 25.58 26
141 168 27
0.02 146 176 30 40 16
156 206 50

SPONTANEQUSLY HYPERTENSIVE RATS n=2 Body weight(s):400,470 grams

A YA




(0)

ASQ s E
Dose VAS Dose Min Post Control Response : Average L 3
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
CONTROL ’ 0.01 0 146 191 45 41
16l 198 37
0,02 157 207 50 50
' 163 213 50
Ex.No.357 10 i.v. 0.01 30 144 159 15 16.5 60
167 185 18
0.02 145 169 24 16 68
164 172 8
0.01 60 156 160 4 4.5 89
164 169 5
0.02 145 159 14 10.5 79
: 164 171 , 7
i 0.01 90 142 153 11 8 80
| 167 172 5
0.02 143 ' 154 11 10.5 79
168 178 © 10
0.01 120 140 151 11 8 80
165 170 5
0.02 136 139 3 6 88
: 165 174 9
L 0.01 180 147 154 7 9.5 77
' 162 174 12
0.02 . 142 154 12 11 78
162 172 10
0.01 240 145 159 14 14 66
159 173 14
0.02 : 157 174 17 14.5 71
160 172 12
0.01 300 148 164 16 16 61
151 167 16
0.02 148 - 169 21 16 68
158 169 11

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):500,460 grams

-£6¢-




Table XV (CONT)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE
Dose VAS Dose Min Post Control Response Average %
(mg/kqg) i,u./kg Dose Before VAS After VAS Change Change Inhibition
IV, A
CONTROL 0.01 0 139 190 51 36.5
159 181 22
0.02 155 212 57 39.5
‘ 166 188 22
Ex.No.358 10 i.v. 0.01 30 147 163 16 12 67
161 169 8
0.02 149 169 20 24 39
162 190 28
0.01 - 60 145 153 8 13 64
153 171 18
0.02 142 155 13 10 75
160 167 . 7 '
Lo 0.01 20 142 157 25 17.5 52
o 156 166 10
R , 0.02 148 161 13 11 72
AR i : 161 170 i 9
S 0.01 120 144 153 9 8 78
! 159 166 7
f . 0.02 139 155 16 14 65
; 155 167 12
0.01 180 134 158 24 17.5 52
f 147 158 11
O 0.02 146 l62 16 14.5 63
' 154 167 13
0.01 240 139 153 14 12 67
143 153 10
0.02 144 162 18 15.5 61
145 158 13
0.01 300 137 163 26 19 48
137 149 12
0.02 140 158 18 16 59
141 155 14

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):520,515 grams

' { YA




Iable XV (CONT)

S V. 0
°  Dose VAS Dose Min Post Control Response Average %
(mg/kg) - i.u./kg Dose Before VAS After VAS Change Change Inhibition
.V,
CONTROL 0.01 0 . 141 165 24 23.5
145 168 23
0.02 : 145 182 37 37
' 153 190 37
Ex.No.384 10 i.v. 0.01 30 145 157 12 9 62
156 162 6
0.02 150 le68 18 14.5 61
158 169 11
0.01 60 151 160 9 9 62
158 167 9
0.02 152 162 10 10.5 72
I 160 171 .11 '
: 0.01 90 154 170 ' 16 12 49
160 168 8
| 0.02 157 177 20 15.5 58
. 162 173 11
0.01 120 149 159 - 10 10.5 55
131 142 11
0.02 150 162 12 11.5 69
164 175 11
0.01 180 150 162 12 11 53
158 le68 10
0.02 156 167 11 13.5 64
160 176 16
0.01 240 145 . 156 11 11 53
155 166 11
0.02 145 161 16 15 59
160 174 14 .
0.01 300 148 162 ' 14 12 49
152 162 10
0.02 151 168 17 17 54
158 175 17

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body weight(s):455,500 grams

562~




Table XV_(CONT)
VASOPRESSIN (VAS)VASOPRESSOR RESPONSE

Dose VAS Dose Min Post Control Response Average %
(mg/kg) i.u./kg Dose Before VAS After VAS Change Change Inhibition
I.V.
CONTROL 0.01 0 . 96 135 39 36
. 151 184 33
0.02 131 154 23 36
' 158 207 49
Ex.No.407 10 i.v. 0.01 30 120 131 11 9.5 74
150 158 8
0.02 132 142 10 13 64
153 169 16
0.01 60 112 139 27 25.5 29
150 174 24
0.02 128 " 131 3 10 72
154 171 .17
; 0.01 90 90 114 24 19 47
§ 152 166 14
- 0.02 87 122 35 26.5 26
o g 154 172 T 18
T 0.0} 120 ' 120 127 7 8.5 ‘76
; . 145 155 ' 10
; 0.02 113 127 14 1?7 53
5 147 167 20
T 0.01 180 112 124 12 11.5 68
! : 141 152 11
; 0.02 109 129 20 20 - 44
139 159 20
0.01 240 114 130 16 18 50
_ 131 151 20
0.02 120 136 16 21.5 40
142 169 27
0.01 300 115 130 15 20 44
130 155 25
0.02 116 137 21 22.5 38
136 160 24

SPONTANEOUSLY HYPERTENSIVE RATS n=2 Body welight(s):470,550 grams

=962~-
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-297-
Table XVI
VASOPRESSIN (VAS) VASOPRESSOR RESPONSE
Dose mg/kg Max, % Inhibition Time (min)
30 i.v. 74 120
10 i.v. 95 60
30 i.v. 50 60
30 i.v. 71 60
10 i.v. 76 120
10 i.v. 78 90
30 i.v. 57 90
10 i.v. 56 60
10 i.v. 59 300
10 i.v. 85 90
30 i.v. 94 94
10 i.v. 65 120
10 i.v. 68 30
10 i.v. 69 30
10 i.v. 87 180
30 p.o. 69 180
30 i.v. 85 90
30 i.v. 36 90
30 i.v. 80 60
10 i.v. 78 30
30 p.o. 19 180
10 i.v. 88 180
30 p.o. 82 30
10 i.v. 76 120
10 i.v. 83 60
30 p.o. 69 90
10 i.v. 29 300
30 p.o. 58 80
10 i.v. 40 60
10 i.v. 79 300
30 p.o. 22 180
30 i.v. 64 60
30 i.v. 43 60



i0

20

25

30

35

489
490

517
525
527
528
530
581

582
585
587
588

590
592
593
594
595
599
600

i.v.
i.v.
p.o.
i.v.
i.v.
i.v.
i.v.
i.v.
i.v.
pP.O.
i.v.
i.v.
i.v.
i.v.
p.o.
i.v.
i.v.
i.v.
i.v.
i.v.
i.v.
i.v.

120

120
20
60

180

300

120
30
30

180
30
60
90

120

120
90
60

180
90
90
60
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Oxytocin Receptor Binding
(a) Membrane Preparation

Female Sprague-Dawley rats weighing approxi-
mately 200-250 g are injected intramuscularly (i.m.)
with 0.3 mg/kg of body weight of diethylstilbestrol
(DES) . The rats are sacrificed 18 hours later under
pentobarbital anesthesia. The uteri are dissected out,
cleaned of fat and connective tissues and rinsed in 50
ml of normal saline. The tissue pooled from six rats
is homogenized in 50 ml of 0.01 mM Tris.HCl, containing
0.5 mM dithiothreitol and 1.0 mM EDTA, adjusted to pH
7.4, using a polytron at setting 6 with three passes of
10 sec each. The homogenate is passed through two (2)
layers of cheesecloth and the filtrate centrifuged at
1000 x g for 10 min. The clear supernatant is removed
and recentrifuged at 165,000 x g for 30 min. The re-
sulting pellet containing the oxytocin receptors is re-
suspended in 50.0 mM Tris.HCl containing 5.0 mM MgCl,
at pH 7.4, to give a protein concentration of 2.5 mg/ml
of tissue suspension. This preparation is used in sub-
sequent binding assays with [3H]Oxytocin.

(b) Radioligand Binding '

Binding of 3,5-[ H]Oxytocin ([ H]JOT) to its
receptors is done in microtiter plates using [3H]OT, at
various concentrations, in an assay buffer bf 50.0 mM
Tris.HCl, pH 7.4 and containing 5.0 mM MgClz, and a
mixture of protease inhibitors: BSA, 0.1 mg; aprotinin,
1.0 mg; 1,10-phenanthroline, 2.0 mg; trypsin, 10.0 mg;
and PMSF, 0.3 mg per 100 ml of buffer solution. Non-
specific binding is determined in the presence of 1.0
uM unlabeled OT. The binding reaction is terminated
after 60 min., at 22°%, by rapid filtration through
glass fiber filters using a Brandel?® cell harvester
(Biomedical Research and Development Laboratories,
Inc., Gaithersburg, MD). Competition experiments are
conducted at equilibrium using 1.0 nM [3H]0T and

- varying the concentration of the displacing agents.
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The concentrations of agent displacing 50% of [3HJOT at
its sites (ICgz,) are calculated by a computer assisted
LUNDON-2 program (LUNDON SOFTWARE INC., Ohio, USA).

The results of this assay on representative

" examples are shown in Table XVII.

Table XVII
Oxvtocin

Dose $ Inhibition ICg,
Ex. No. LuM) —at 10 uM —_—
3 10 90 0.36
4 10 ; " 98 0.66
6 10 92 0.35
7 10 97 0.13
17 10 31
36 10 67 2.45
54 10 94 0.16
85 10 ' 98 0.46
93 10 87 0.06
96 10 94 1.2
160 10 .31
164 10 67 2.45
210 10 64 4
214 10 64 4
215 10 - 74 0.57
217 10 ' 87 1.2
274 _ 10 95 1
297 10 76 4
298 10 76 4
416 10 . 44.6 7.4
417 10 21
418 10 39
419 10 28
420 10 16
429 10 11
430 10 16

431 10 18
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432
433
435
436
441
443
444
448
449
450
451
452
455
460
461
462
463
464
465
468
469
470
471
472
473

474

476
477
478
479
480
481
482

Dose

{uM)
10
10
10
10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10
2.5

10

10

10

10

10
1.25
1.25

10

10

10

10
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e cont/’
oxytocin
% Inhibition
—at 10 uM
19
12
10
32
22
70
o 21
11
14
22
43
36
75
77
44.6
14
55
71
93
96
96
92
99
0
20
18
94
97
97
76
98
88
97

ICSO

———

8.5
2.4
0.033
0.26
0.265
0.22
0.35

0.82
0.029
0.04
0.15
0.15
0.24
0.126
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485
486
489
490
491
517
519
520
524
525
526
527
528
529
530
538
546
547
580
581
582
583
584
585

- 586

587
588
589
590
591
592
593
594

Dose

LuM)
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
io0
10
10

=302~

’

e e}
oxvtocin
% Inhibition ‘ IC50
—at 10 uM _—
86 2.2
18
44
99 0.3
46
91 0.32
© 97 0.48
79 2.2
84 1.8
98 0.28
97 0.47
92 0.45
90 1.17
92 0.45
99 0.31
90 0.9
91 0.99
97 0.26
79 2.96
29 0.2
96 0.675
61 4
26
70 4.7
61 4.7
56 8
90 2
79 2.9
12
29
41
82 1.1
19
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Table XVII (cont’d)
oxvtocin

Dose $ Inhibition IC50
EX. No. LuM) - —at 10 uM —_—
595 10 49
596 10 86 4
597 10 42
598 10 2
599 10 92 0.35
609 10 66 2.7
664 10 - "gs 1.4
665 10 97 1
666 10 83 2.1
667 10 89 1.6
676 10 32

The compounds of the present invention can be
used in the form of salts derived from pharmaceutically
or physiologically acceptable acids or bases. These
salts include but are not limited to the following:
salts with inorganic acids such as hydrochloric acid,
sulfuric acid, nitric acid, phosphoric acid and, as the
case may be, such organic acids as acetic acid, oxalic
acid, succinic acid, and maleic acid. Other salts
include salts with alkali metals or alkaline earth
metals, such as sodium, potassium, calcium or magnesium
or with organic bases. The compounds can also be used
in the form of esters, carbamates and other convention~
al "pro-drug" forms, which, when administered in such
form, convert to the active moiety in vivo.
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When the compounds are employed for the above utility,
they may be combined with one or more pharmaceutically
acceptable carriers, for example, solvents, diluents
and the like, and may be administered orally in such
forms as tablets, capsules, dispersible powders, gran-
ules, or suspensions containing, for example, from
about 0.05 to 5% of suspending agent, syrups contain-
ing, for example, from about 10 to 50% of sugar, and
elixirs containing, for example, from about 20 to 50%
ethanol, and the like, or parenterally in the form of
sterile injectable solution or suspension containing
from about 0.05 to 5% suspending agent in an isotonic
medium. Such pharmaceutical preparations may contain,
for example, from about 0.05 up to about 90% of the
active ingredient in combination with the carrier, more
usually between about 5% and 60% by weight.

The effective dosage of active ingredient
employed may vary depending on the particular compound
employed, the mode of administration and the severity
of the'condition being treated. However, in general,
satisfactory results are obtained when the compounds of
the invention are administered at a daily dosage of
from about 0.5 to about 500 mg/kg of animal body
weight, preferably given in divided doses two to four
times a day, or in sustained release form. For most
large mammals the total daily dosage is from about 1 to
100 mg, preferably from about 2 to 80 mg. Dosage forms
suitable for internal use comprise from about 0.5 to
500 mg of the active compound in intimate admixture
with a solid or liquid pharmaceutically acceptable car-
rier. This dosage regimen may be adjusted to provide
the optimal therapeutic response. For example, several
divided doses may be administered daily or the dose may
be proportionally reduced as indicated by the exigen-
cies of the therapeutic situation.

These active compounds may be administered
orally as well as by intravenous, intramuscular, or
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subcutaneous routes. Solid carriers include starch,
lactose, dicalcium phosphate, microcrystalline cellu-
lose, sucrose and kaolin, while liquid carriers include
sterile water, polyethylene glycols, non~-ionic surfac-
tants and edible oils such as corn, peanut and sesame
oils, as are appropriate to the nature of the active
ingredient and the particular form of administration
desired. Adjuvants customarily employed in the prepa-
ration of pharmaceutical compositions may be advanta-
geously included, such as flavoring agents, coloring
agents, preserving agents, and antioxidants, for exam~
ple, vitamin E, ascorbic acid, BHT and BHA.

. The preferred pharmaceutical compositions
from the standpoint of ease of preparation and adminis-
tration are solid compositions, particularly tablets
and hard-filled or liquid-filled capsules. Oral admin-
istration of the compounds is preferred.

These active compounds may also be adminis-
tered parenterally or intraperitoneally. Solutions or
suspensions of these active compounds as a free base or
pharmacologically acceptable salt can be prepared in
water suitably mixed with a surfactant such as hydroxy-
propylcellulose. Dispersions can also be prepared in
glycerol, liquid polyethylene glycols and mixtures
thereof in oils. Under ordinary conditions of storage
and use, these preparation contain a preservative to
prevent the growth of microorganisms.

The pharmaceutical forms suitable for inject-
able use include sterile aqueous solutions or disper-
sions and sterile powders for the extemporaneous pre-
paration of sterile injectable solutions or disper-
sions. 1In all cases, the form must be sterile and must
be fluid to the extent that easy syringability exists.
It must be stable under the conditions of manufacture
and storage and must be preserved against the contam-
inating action of microorganisms such as bacteria and
fungi. The carrier can be a solvent or dispersion



10

15

20

25

30

35

-306~

medium containing, for example, water, ethanol,
polyol(e.g., glycerol, propylene glycol and liquid
polyethylene glycol), suitable mixtures thereof, and
vegetable oils.
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what is claimed is:

1. A compound selected from those of the

formula:
Y\ /D

wherein Y is a moiety selected from -(CHZ)n- wherein n
is an integer from 0 to 2,

0
I
—CHlovweralkyl(C;-Cy) and ~C—

A-B is a moiety selected from

-(CH, ) N- and -N-(CH, ), -
z ¥t

wherein m is an integer from 1 to 2 provided that when
Y is -(CH,) - and n is 2, m may also be zero and when n
is zero, m may also be three, provided also that when Y

is -(cuz)n- and n is 2, m may not be two;
the moiety
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represents: (1) fused phenyl or fused substituted
phenyl optionally substituted by one or two substitu-
ents selected from (Cl-c3)lower alkyl, halogen, amino,
(C,-C;) lower alkoxy and (cl-c3)1ower alkylamino; (2) a
5-membered aromatic (unsaturated) heterocyclic ring
having one hetercatom selected from O, N and S; (3) a
6-membered aromatic (unsaturated) heterocyclic ring
having one nitrogen atom; (4) a 5 or 6-membered aroma-
tic (unsaturated) heterocyclic ring having two nitrogen
atoms; (5) a S-membered aromatic (unsaturated) hetero-
cyclic ring having one nitrogen atom together with
either one oxygen or one sulfur atom; wherein the 5 or
6~-membered heterocyclic rings are optionally substitut-
ed by (cl-ca)lower alkyl, halogen or (cl-c3)lower-
alkoxy:

the moiety:

D
\N/ \\E
Y 4
F

is a five membered aromatic{unsaturated) fused nitrogen
containing heterocyclic ring wherein D, E and F are
selected from carbon and nitrogen and wherein the
carbon atoms may be optionally substituted by a
substituent selected from halogen, (cl-cz)lower glkyl,

hydroxy, coc13, COCF3,



T

=309~

X | M
~C-0-lower alkyl{€,~C;). ~ten .,
»

-(c“z)'-O Iy -(CH,),-O ) -(Cﬂ’)‘-l 0,

-{CHy) ~0-lower alkyi(Cy-C5). ~{cH,} OR,

1 [\ /'—5
—C— lover alkyl{C,-C4) , -CH,:NVN . -cu,-u\'l/

—— c—

“CHy=N N, =CHy=N N . ~(CHp) - N NR,

=(CHy) .~ N u-@
N/

~-CHO, amino, (c )lower alkoxy, (c cz)lower
alkylamino, CONH lower alkyl(c —c3) and -CON[lower
alkyl(c )]2. q is one or two: Ry is independently
selected from hydrogen, -CH3 or -c2H H

RS is a moiety of the formula

0
i
—C—Ar

wherein Ar is a moiety selected from the group consist-
ing of
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wherein X is selected from O, S, NH, NCH, and NCOCH3;
R4 is selected from hydrogen, lower alkyl(cl-c3), -CO-

lower alkyl(c1~03),

S0, -
co ' 2

RZ

—sozlower alkyl(cl-cs): R! anda'R? are independently

selected from hydrogen, (cl-c3)lower alkyl,
(C,-C;)lower alkoxy and halogen; R® is selected from
hydrogen, (01-03)lower alkyl, (cl-ca)lower alkoxy and
halogen; '

R® is selected from (a) moieties of the formula:



o NI

5 Rc Re Rc fc ?b
-NCOAr*', =CONAr', =NCOCH,Ar', =NCONACr',
Rﬂ
~CH,COAr’, =NCO-(CH,) -cycloalkyl;
10 1 1
R R
e ) I )
R1
iy ) I
20 2 2
2 Rz |
li
-NH-C-0-lower alkyl(C,-C ) stralght or branched,
0
25 11
~NH-C-lower alkyl(C;-Cg) siralghi or branched,
-NHSO,~lower alkyl{(C,-C,) stralght or branched,
o .
{l
-NH-C-0-lower alkenyl(Cy~C4) stralght or branched,
30
0
I
~NH-C-lower alkenyl(C,-C,) stralght or branched,
-NHSO,~lower alkeny!(C,-C,) stralght or branched,
35

This Sheet Has B

I IIIIIII mm IIII I /ill
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wherein cycloalkyl is defined as c3 to c6 cycloalkyl,
cyclohexenyl or cyclopentenyl; Ra is independently
selected from hydrogen,'-CH3, ~C,H,,

R
-(cu,)‘-u<l: , -(cuz)'-"c 7 \
-(CH,) ~N ) -(cH, ) ~N )
2 s 24977, , 4

-(caz)q-o lower alkyl(clfg3), and -cnzcazon: q is one
or two:; and Rl' R2 and Rb are as hereinbefore defined:;
(b) a moiety of the formula:

RZ

\\‘N NG N

\ _/
N—N

wherein R2 is as hereinbefore defined:;
(c) a moiety of the formula:

Rp
|

-N-CO0J

wherein J is R,/ lower alkyl(ql-ca) branched or
unbranched, lower alkenyl(cl-ca) branched or unbranch-
ed, O-lower alkyl(cl-cs) branched or-unbranched,
-O—-lower alkenyl(cl—cg) branched or unbranched, tetra-
hydrofuran, tetrahydrothiophene, or -CHZ-K wherein K is
(cl-c3) lower alkoxy, halogen, tetrahydrofuran,
tetrahydrothiophene or the heterocyclic ring moiety:

w“-—u_—
—
& T
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D
g

-N

\ _/

6—F
wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (c1~c3)lower alkyl, hydroxy,
-CO-lower alkyl(cl-c3), CHO, (cl—c3)1ower-alkoxy,
-coz-lower alkyl(cl-ca), and Ra and Rb are as
hereinbefore defined; .
(d) a moiety of the formula:

fe
-N-COCHAr"

wherein R, Ts selectad from halogen, (C,-Cy3)
lower alkyl, -O~fover alkyl(Cy-Cg), OH,

0

Al

~0-C-tower alkyi({C,~C5),-S~lower alkyl(C,-Cs),

-s-(ca,),-u(”' -uu(cu,),-cou("
l!h * Rb

-NR(cHy) ~con . =0=(eny) nC s
R

]

and R, R, are as hereinbefore defined;
wherein Ar’ is selected from moieties of the formula:

TN
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&b

wherein W’ is selected from O, S, NH, N-lower alkyl-
(cl-c3), NHCO-lower a;kyl(cl-c3) and Nsozlower alkyl-
(C4=C3) s

R is selected from hydrogen, lower alkyl(c1 c3),
halogen, O-lower alkyl(C -c3) and CF3.
R8 and R are independently selected from hydrogen,
lower alkylfcl-c3), -S-lower alkyl(cl- 3), halogen,
-NH~-lower alkyl(cl-cs),-OCF -0H, -CN, -S-CF -NO

3’ 2’
-NH,, O-loweralkyl(C,-C,),

3'

0

Il
and CF3 and;
Rlo is selected from hydrogen, halogen and lower alkyl-
(cl-c3), and the pharmaceutically acceptable salts,

esters and pro-drug forms thereof.
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2. A compound according to Claim 1 selected
from those of the formulae:

12 ' 12
R R
R!? g1

N — X
w
X —
("

wherein the moiety

is selected from a phenyl, thiophene, furan, pyrrole or
pyridine ring wherein the phenyl ring may be optionally
substituted with one or two substituents selected from
(C -c3) lower alkyl, halogen, amino, (c,-C;) lower
alkoxy and (c c3) lower alkylamlno,

R> is the m01ety.

14}
];
-CAr

wherein Ar is the moiety:

K

R is selected from (a) moieties of the formula:

is Sheet Has Been Reraced
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?c fl ?c Re ?b
=NCOAr*, ~COMNAr*, ~NCOCH Ar’, =NCONAT®,
l.
-CH,COAr s -Nco—(CR,).-aycloclkyl~
R, ?-

[
-N-50, -N-50,CH,

-I'ﬁ{@] M {@]

H
~NH-C=0-lowar alkyi(C,~C.) stralght or branshed,

g

]
=NH-C~lower alkyl(C;~Cy) slraight or bronched,
-NHSOy~Tawer alkyl(Cy=C;) siraight or branched,

o
-
~NH-C~O0~lower alkenyi{Cy~Cq) stroalght or branched,
Q
il
~NK-C-lower alkenyi(C,~Cy) straltgh? or branched,

-NHSO -lover alkonyl{C,~C,) siralght or branahed,

wherein cycloalkyl is defined as-c3 to Cs cycloalkyl,
cyclohexenyl or cyclopentenyl; Ra is independently

selected from hydrogen, -CH,, -CéHs,

. .
_(cu,).-u::k: ) -(cu,)q-nc :7 .
~(CHy) ~N Y . ~{CHy) ¥ °o ,
\_/

-O-lower alkyl(cl-ca), -CH,CH,OH; q is one or

—(CH 2

two;
Ry is independently selected from hydrogen, -CH, and
-C H.; '

2'g
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(b) a moiety of the formula:

Ry
|

-N-COJ

wherein J is Ra' lower alkyl(cl-cs) branched or
unbranched, lower alkenyl(cl-cs) branched or unbranch-
ed, O-lower alkyl(cl-cs) branched or unbranched,
-O-lower alkenyl(cl-cs) branched or unbranched, tetra-
hydrofuran, tetrahydrothiophene, or -cnz-x wherein K is
(CI-CB) lower alkoxy, halogen, tetrahydrofuran, tetra-
hydrothiophene or the heterocyclic ring moiety:

-N’,

\ _/

G—F
wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (Cl-CB)lower alkyl, hydroxy,
-CO~-lower alkyl(cl-c3), CHoO, (cl-c3)lower alkoxy,’
-CO,-lower alkyl(C.-C,), and R_ and Rb are as

2 1 73 1 8

hereinbefore defined; R~ and R“ are independently
selected from hydrogen, (c c3)lower alkyl, (c
lower alkoxy and halogen:
(c) a moiety of the formula:

C,)

T
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¥a
-N-COf!lAr '
l.
vherein R, Is selected frem halogen, (C,-Cy)
lower alkyl, —-0O-lover alkyli{C,-C5), OH,
0

~0-C-lower alkyt(Cy~Cy),=S-lover alkyl(C,~C;),

R - ]
's'(c“‘)‘-(n: , -nn(cn,)'-co(g:

Rs

-uu(cu,)q-cou". ~0-(cHg);n

and Ra' R, are as hereinbefore defined;
and Ar’ is selected from the moieties:

RB . RB
RS

R W

wherexn X is selected from O, S, NH, Ncns, NCOCH3,

R is selected from hydrogen, (c )lower alkyl,

(C ca)lower alkoxy, and halogen,

R is selected from hydrogen, lower alkyl(cl—c3),
halogen, O-lower alkyl(c ) and CF,

rR® and R9 are independently selected from hydrogen,
lower alkyl(c1 c3), -S-lower alkyl(cl-c3), halogen,
-NH~-lower alkyl(cl-c3), -OCF3, -OH, -CN, -S-CF3, -Noz,
-NHz, O-lower alkyl(cl~cs),

This Spees

i~
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I

-0-0-{0‘-03),
and CF3:
R11 is selected from hydrogen, halogen, (cl-c3)1ower
alkyl, hydroxy, coc13, cocra,

0
-lcl-o—lolif alkyi{C,~Cx), -(cu,),u<:- i
»
. / \
-(cuz)."O » -(c"z)|-O . ‘(cnz)“'l 0,
-(cu,).-o-lonr llkyl(t,—c,). -(Cﬂ’)‘OH.

9 ~\ —
_.lé_ towsr alkyt(ey-C5) , ~CHy-H N . -cu,-u\/s
N
| e .

-cn,-n:;\u ' -cu,-nl;\ v =(CHy) - ¥ NR,

s {0l
N/

CHO, and (cl-c3)lower alkoxy; q is one or two;
R? is selected from hydrogen, ( cl-cs) lower alkyl,
halogen and (cl-c3)lower alkoxy; W' is selected from O,
S, NH, N-lower alkyl (cl-c3) , NHCO-lower alkyl (C1~C3)
and Nsoz-l_ower alkyl( cl-c3) , and the pharmaceutically
acceptable salts thereof.

3. A compound according to Claim 1 selected
from those of the formulae: .

. ‘\‘CIC? . ECI?

/(GR;).

N {en,),
ls

wherein m is one or two; and
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©

is selected from a phenyl, thiophene, furan, pyrrole
and pyridine ring;
R? is the moiety:

the moiety:

0
Il -

-CAr

wherein Ar is the moiety:

R® is selected from (a) moieties of the formula:
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i fe - s pe o
~NEOAr*, -CONAr*, =NCOCH Ar*, ~NCOKAr',
“.
=CH,CO0Ar*, -NCO-(CH,), ~cycloalkyl;
r! r!
R R
Il ’C
2 g2
r! r!
R, 0O R,0
11 1
-N=F 0 -N-P
2 2
rR? 2
i
~NH-C-0-lower alkyl(C;~Cq) stralght or branchsd,
0
It

~NH-C-lower alkyl(C;-Cy) stralghty or branchsd,
~NHSO,-lower alkyl(C,~Cy) stralght or branched,
0
I
~NH=-C-O-lower alkenyi{C,~C4) stralght or branched,
0
]
~NH=-C-lower alkenyl{C,~Cy) stralght or branched,

-NHSO,~lowsr alkenyl(Cy~Cq) stralght or brenched,

wherein cycloalkyl is defined as c3 to Ce cycloalkyl,
cyclohexenyl or cyclopentenyl:; Ra is independently

selected from hydrogen, ~CH;, ~C,Hg,
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R ::
-(CH,) ~N ) -(CH,) =N 0
2 q s 2 q [ ]

OH; g is one or

-(caz)qeo-lower alkyl(pl—c3), -cazcnz
two;

is independently selected from hydrogen, -CH., and
Ry 3
—CZH )

(b) a moiety of the formula:

Ry
|

~N-COJ

wherein J is R,» lower alkyl(C,~Cg) branched or
unbranched, lower alkenyl(cl-cs) branched or unbranch-
ed, O-lower alkyl(cl-ca)‘branched or unbranched,
-0-lower alkenyl(cl-cs) branched.or unbranched, tetra-
hydrofuran, tetrahydrothiophene, or -CH,-K wherein K is
(cl-c3) lower alkoxy, halogen, tetrahydrofuran, tetra-

hydrothiophene or the heterocyclic ring moiety:

D
- g

\ /

6G—F
wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (cl-cs)lower alkyl, hydroxy,-
-CO-lower alkyl(cl—c3), CHO, (C -C3)lower alkoxy,
-coz-lower alkyl(c1 c3), and R and Rb are as
hereinbefore defined; R! ana r? are independently
selected from hydrogen, (c1 C3)lower alkyl, (C1
lower alkoxy and halogen:;
(c) a moiety of the formula: e

C3)
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=N-COCHAr
RO

vherein R, 1s selected from halegen, (c,-c,)

lower alkyl, ~O-fower alkyi(C,~Cs), OH,
0

{

~0-C-lower alkyl{C;-Cy),-S~lower atkyi(c,~Cg)

/Rb ' ) /Rb
-S-(CHz)z-N\R , -NH(CHZ)Q-CON\
b . Ry

Ry

~NH(CH,) ~CcONT -0-(CH,),N \\

and Ra' Rb are as hereinbefore defined;
Ar’ is selected from the moieties:

RS RS
RS

RQ
wherein X,is selected from O, S, NH, NCHs, NCOCH3:
vherein R® is selected from hydrogen (cl-c3)1ower
alkyl, (Cl-ca)lower alkoxy, and halogen:;

R’ is selected from hydrogen, lower alkyl(cl-c3),
halogen, O-lower alkyl(cl-c3) and CF3,
R8 and R are independently selected from hydrogen,
lower alkyl(c1 c3), -S-lower alk.yl(c1 c3), halogen,
~NH-lower alkyl(C,-C;), -OCF,, -OH, -CN, -S-CF,, -NO
-NH,, O-lower alkyl(cl-c3), )

3' 2'

2

This Sheet Hag Been
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0
]
=-0-C~(C,=Cy).
and <:F
11 is selected from hydrogen, halogen, (cl-c3)1ower

alkyl, hydroxy, coc13, COCF3,

H /)
-C-0-lowar alkyl{C,-C4), -(eng).&\. .

-(cﬁ;),'O . -("""O s =(CHy) =N 0,

=(CHy) ~O=lower alkyi(C,-C;), -(cu,).ou.

0 — . ——
_'é- fower alkyi(C,~C5) . -eu.-u/\;\u R -cu'-u/\-')
—

-cu,-n\?\l N -cu,-u!\&u v =(CH) =N NR, ,

={cH,y) - HCI—O

CHO, and (C1 ca)loweralkoxy, q is one or two;

2 is selected from hydrogen, (c c3)1ower alkyl,
halogen and (c1~c3);cwer alkoxy: W' is selected from O,
S, NH, N-lower alkyl(cl-cs), NHCO-lower alkyl(cl-ca) or
Nsoz-loweralkyl(cl-c3), and the pharmaceutically
acceptable salts thereof.

4. A compound according to Claim 1 selected
from those of the formulae:

© Al

©y
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R3 is the moiety:
0
i
-CAr
wherein Ar is the moiety:
Rs
Rs
LD L
e or X
R?

R® is selected from (a) moieties of the formula:

?I ?l ‘c lc ‘b
=NGOAr', =CONAr®, =NCOCH Ar’, =NCONAT',
‘.
=CHaCOAr®, ~NCO-(CHy), ~oyoloalkyl;
R

{ 'l
..I ' ll
] <:L> i <:{>
-N-$0, . -N-50,CH, »
. 2 R?

~NH-C-0-lower olkyl{Cy~Cy) stralght or brenchsed,
ﬂ .
~NH-C-lower alkyl(C,~Cy) straight or brunched,
-NHSO,-lowar alkyl(C ~C4) stralgh} or branched,
9
i :
=NH=~C-0-lawer alkenyl{C,-C,) stralght er brunched,
[}
i
~NH-C~lower alkunyl{Cy=Cy) stralght er branchsd,
-Hnsqlflo'gg“nigﬁqyl(ci-c,) stralght or bronched,

B
i
£

'%F% gg“
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wherein cycloalkyl is defined as c3 to c6 cycloalkyl,
cyclohexenyl or cyclopentenyl:; R, is independently
selected from hydrogen,'-cn3, -CZHS,

R
-(CH’)“-'(R: . -(cuz)q-nz 7 .
-(CH,) -N ) -(CH,) ~N 0
2 q | s . . z q ]

-(CHz)qro-lower alkyl(cl-CS), —-CH,CH,OH; q is one or
two:
Ry is independently selected from hydrogen, -CH, and

and (b) a moiety of the formula:
Tb
-N-C0J

wherein J is Ra’ lower alkyl(cl-cs) branched or
unbranched, lower alkenyl(cl-cs) branched or unbranch-
ed, O-lower alkyl(cl-cs) branched or unbranched,
-O-lower alkenyl(cl-ca) branched or unbranched, tetra-
hydrofuran, tetrahydrothiophene, or -CH,-K wherein K is
(cl-c3) lower alkoxy, halogen, tetrahydrofuran, tetra-
hydrothiophene or the heterocyclic ring moiety:

E

\ _/

6—F
wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (cl-c3)lower alkyl, hydroxy,
-CO-lower alkyl(cl—c3), CHO, (Cl-cajlower alkoxy,
-coz-lower alkyl(cl-c3), and Ra and Rb are as

hereinbefore defined; R! and Rr? are independently
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selected from hydrogen, (cl-c3)1ower alkyl, (cl-c3)
lower alkoxy and halogen:
(c) a moiety of the formula:

Fa
=N=COCHAr'
R

vherain R, Is selescted from halogen, (C,-Cy)

lower alkyl, -O-lower alkyl{C,~Cy), OH,
0

[l

-0-C-lower alkyt(Cy-Cy),~S~tower alkyli{C,~Cy),
-S-(CH,) X% ~-NH(CH,) _con—"»

P

Ry -o-(ca,)zu\R
b

~NH(CHy) 4~CONT
Rb

and Ra' Rb are as hereinbefore defined;
and Ar’ is selected from the moieties:

RS R®
RS

RS

whereln X is selected from O, S, NH, NCH ’ NCOCH
R is selected from hydrogen (c )lower alkyl,
(c )1ower alkoxy, and halogen,

R7 is selected from hydrogen, lower alkyl(c 3),
halogen, O-lower alkyl(C ~c3) and CF

R and R are independently selected from hydrogen,

- lower alkyl(c1 3), -S=-lower alkyl(c1 3), halogen,
-NH-lower alkyl(c,-C;), -OCF,, -OH, -CN, -S-CF,, -NO

30‘ 3' 2'
-NH,, O-lower alkyl(C,-C,),
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¢

Il

-°-c-(c‘-C3) ]
and CF.,;
R is selected from hydrogen, halogen, (cl- 3)1ower
alkyl, hydroxy, COCl,, COCF,,

)

11 /Rb

~C=0«lower alkyl{C,=Cs), ---(cllz)‘ll\_i .
b

-(c_ﬂ;),-O , -&:ﬁ,),-O , -(cn,).-u‘ 0,

~(CRy )} ~0-lover alkyt{c,-Cy), ~(CHp)  OH,

1l [\ /'"5
~¢~jowsr alkyl(C,-Cy) , -EH,-N\JQH . -CH,-N\i/
N R—

—ﬁ“z"'l\?l » "CHI'"\?" ’ "(cuz)‘-" “R‘ .

womae {5
YN/

CHO, and (cl~ 3)1owera1koxy; q is one or two; R™° and
rY3 are independently selected from (cl-c3)lower alkyl,
hydrogen, halogen, amino, (cl-CB)lower alkoxy or
(cl-c3)lower alkylamino; W’ is selected from O, S, =-NH,
NH-lower alkyltcl—cs), NHCO-lower alkyl(cl-c3) or N502
lower alkyl(c1~c3), and the pharmaceutically acceptable
salts thereof.

12
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5. A compound according to Claim 1 selected
from those of the formulae:

p't R
12 — 12 ——
A uc.gs ! 1:;2§
@( ACHa)y e élr MNps
N (cal)-

jis Rs

wherein m is one or two;
R> is the moiety:

0
i
~CAr

wherein Ar is the moiety:
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Rn Rl fc Ra Rb
~NCOAr', =CORAr*, ~NCOCHy Ar', —NCONAF',
Ru

-CH,COAr', -NCO~(CH,), -cycloalkyl;

r! r!
s I
-“;soi_<ij;>> . -n-so,ca,—{<;tz> .
ta - - a2
r! r!
RO
QL.
-N=pP—F 0 -N-p
2 2
rR? R?

~NH-C~0-1lower alkyl(C,-Cy) straight or branshed,
i
-NH-C-lower alkyl(C,~C4) stralght or branched,
~NHSO,-lower alkyi{C,~Cq) stralght or branched,
0
il
-NH-C-0~lower alkenyi(C,~C;) strafght or branched,
0 .
H
~NH-C-lower alkenyi(Cy-Cy) stralght or branshed,

~NHSO,-lower atkeny{{C;~Cy) siralght or branched,

wherein cycloalkyl is defined as C, to C. cycloalkyl,
cyclohexenyl or cyclopentenyl: R, is independently

selected from hydrogen, -CHS, -czns,
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R
-(CHz)q-N<R: . ‘(c"z)q‘" )

-(CHz)q-o-lower alkyl(cl-cs), -cuzcnzon: q is one or
two;

Ry is independently selected from hydrogen, =-CH
-C,Hg: . "

(b) a moiety of the formula:

3 and

Rp
|

-N-COJ

wherein J is R,, lower alkyl(cl-cs) branched or
unbranched, lower alkenyl(cl-cs) branched or unbranch-
ed, O-lower alkyl(cl-cs) branched or unbranched,
-0-lower alkenyl(cl-cs) branched or unbranched, tetra-
hydrofuran, tetrahydrothiophene, or -CHZ-K wherein K is
(cl-c3) lower alkoxy, halogen, tetrahydrofuran, tetra-
hydrothiophene or the heterocyclic ring moiety:

D
N

\
G

E
1/
—F
wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (C,-C,)lower alkyl, hydroxy,
~CO~-lower alkyl(cl-c3), CHO, (cl-c3)lower alkoxy,
1c02-lower alkyl(cl-cs),'and R_ and Rb are as

Py . N 1 Za »
hereinbefore defined; R™ and R" are independently
selected from hydrogen, (cl-c3)lower alkyl, (cl-c3)
lower alkoxy and halogen; -
(c) a moiety of the formula: e e
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Ta
-N-COCHAr®
R

wvherein R, Is selected from halogen, (C,-Cy)

lower alkyl, ~O-lowser alkyl{(C,-Cy), OH,

I
-0-C-lower alky!(C,~Cy),-S=lowar alkyl1(C,~Cy),
~s=-(CH,) el -uuf;Q ) :cou"n’
272 ~r, ° “H2lq \\Rb ,

R

Ro --o--(t:u,,),u\it
b

~NH(CH,) ~CONT
Rb

and Ra' Rb are as hereinbefore defined:;
and Ar’ is selected from the moieties:

RS RE
RS R?

Y ’ w

wherein X is selected from O, S, RH, NCH,, NCOCH

R is selected from hydrogen, (C -c3)1ower alkyl

(c -c3)lower alkoxy, and halogen;

R’ is selected from hydrogen, lower alkyl(c Cy),
halogen, O-lower alkyl(c c3) and CF

R and R are 1ndependent1y selected from hydrogen,
lower alkyl(c1 3), ~S-lower alkyl(c1 C3), halogen,
-NH-lower alkyl(cl-c3), -OCF.,, —-OH, -CN, -S-CFB, -NO
-NHZ, O~-lower alkyl(cl-c3),

3’ 27
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o
Il
-0-C-{€,-C3),
and CF3: .
R11 is selected from hydrogen, halogen, (cl-c3)lower-
alkyl, hydroxy, coc13, cocrs,

[

H /.i

-C-0-lower alkyl(Cs-C4). "(“g)q‘\l .
[ ]

-(CH;),-O ' -(cu,‘),-O W o~(cHy) - N 0,

={CHy) ~0-ltower elkyi{Cy=Cy), =(CH;) OH,

° — —
~C— lowsr glkyl{Cy=C4) , =CHy=N N . -ﬂl,-ll\l/)
CHy=to ¥ » =CH f"\;u (CHy) - N NR
ST+ TN R St 14 W} ;74

~{CHy)~ N u—@
YN/

CHO, and (Cl-cs)loweralkoxy; q is one or two; and W/ is
selected from O, S, NH, N-lower alkyl(cl-CB),
NHCO-lower alkyl(cl-cs), or Nsoz-lower alkyl(cl-cs);
R¥? ana R'3 are independently selected from hydrogen,
(cl-ca)lower alkyl, halogen, amino, (cl-c3)lower alkoxy
or (cl-c3)lower alkylamino, and the pharmaceutically
acceptable salts thereof.

6. A compound according to Claim 1 selected
from those of the formula:
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R11
S Y\ﬁ
N—(CH,),
s

wherein Y is -(CHZ)n-:
n is one when m is one; and n» is one or two when n is
Zero;
R3 is the moiety:
0
1]
=CAr

wherein Ar is the moiety:

e . B

R6 is selected from (a) moieties of the formula:

asBem‘Rqﬂmxd

\\l\\l\\ \II\\\ \\\l \l\ \II\
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s B
| {
~NCOAr', =~CONAr', -ncocnzAf'. -NCON

Ar’,

-CH,CO0Ar*, -NCO-{CH,) ~cycloalkyl;

'Q | -I:,,,f,.,
W{@] i {@}

N
-NH=-C~-0-lower alkyl(C,-Cg) stralght or branched,

o
H
~NH=-C-lower altkyi(C,~C,) stralght or branched,
~NHSO,-lower alkyi{(C,-Cy) sirolight or branched,
0
[l
-NR-C-0-lower aikenyl(C,-C,) straight or branched,
0
1
~NH-C~1lower alkenyi(C,~-C,) stralght or branched,

-NHSO,-lower alkenyl(C -Cy) strafght or branched,

wherein cycloalkyl is defined as C3 to Ce cycloalkyl,
cyclohexenyl or cyclopentenyl; R, is independently

selected from hydrogen, -Cﬂg, -c2H
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R
-(CHz)q°N::R: , -(cuz)q-u; 7 ,
-(CH,) N ) —(CH,) o-N 0
274 27q 7, ’ '

~(cH,) g-O-lower alkyl(C,-C;), -CH,CH,OH: q is one or
two;

Rb is independently selected from hydrogen, -CH, and

3
2

and (b) a moiety of the formula:
Tb

-N-COJ

wherein J is R,, lower alkyl(cl- g) branched or
unbranched, lower alkenyl(cl-ca) branched or unbranch-

"ed, O-lower alkyl(cl-ca) branched or unbranched,

-0-lower alkenyl(cl—ca) branched or unbranched, tetra-
hydrofuran, tetrahydrothiophene, or -CHZ-K wherein K is
(cl-c3) lower alkoxy, halogen, tetrahydrofuran, tetra-
hydrothiophene or the heterocyclic ring moiety:

/’QQ\

—-N E

\ _/

G—F

wherein D, E, F and G are selected from carbon or
nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (cl-c3)lower alkyl, hydroxy,
-CO-lower alkyl(cl—c3), CHO, (c -C )lower alkoxy,
-CO -lower alkyl(c ), and R and Rb are as
herelnbefore deflned, Rl and R are independently
selected from hydrogen, (c1 3)lower alkyl, (c1
lower alkoxy and halogen:;

(c) a moiety of the formula:

c3)



10

15

20

25

30

35

[

-337-

l.
~N-COCHAr®
R

vherein R, Is selected frem halogen, (C;-C;)
tower alkyl, =0-lowsr altkyl{C,~Cy)., OH,
0

~0-C-lower alkyi{Cy~Cz),-S-lower alkyl(C,~Cy),

Ry —Ry
-s=(chg) =N P | -NH(eH) meon
b Ry

Ry

~NH(CH,) (~CORT -0-(cy) 0

and Ra' Rb are as hereinbefore defined;
and Ar’ is selected from the moieties:

RB RB
RS o
R
W
R9
wherein X is selected from 0, S, NH, NCH3 and NCOCH3:

R5 is selected from hydrogen (c -C )lower alkyl,

(c c3)lower alkoxy, and halogen,

R’ is selected from hydrogen, lower alkyl(c c3),
halogen, O~lower alkyl{C -c3) and CF3.
R8 and R are independently selected from hydrogen,

lower alkyl(c1 c3), -S-lower alkyl(c1 C3), halogen,

~NH-lower alkyl(c,-C;), ~OCF;, -OH, -CN, -S-CF,, -NO

NHZ' O-lower alkyl(c1 c3),

37 3’ 27
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0
I
-0-C-{Cy~Cx).
and CF3:
R11 is selected from hydrogen, halogen, (cl-c3)lower

alkyl, hydroxy, coc13, COCF3,

|°| /'b
~t-0-fower alikyi{C,-C;), -!‘ﬂg).'\. .
>

-‘c“’)‘-O ] "(cng,"o ¢ -(ul,)‘-ll‘ 'G'

~(CHg) ~O-Towar alkyl(Cy=C4), ~(cny) 08,

0
0 ] /:'\ —
—C~ lower sikyl{C,~C5) , -eu,-vx . —cu,-l\l/>

=N —
-cu,-u\\’;h . -CH,-‘L\’;l o =(CHy) =N R, ,

~{€Hy) (= N u—@
TN

CHO, and (cl-c3)lower alkoxy; q is one or two;
R1? is selected from (cl—c3)1ower alkyl, hydrogen,
halogen, and (cl-c3)lower alkoxy; W/ is selected from
O, S, -NH, N~lower alkyl(cl-ca), NHCO-lower
alkyl(cl-c3), or Nsoz-lower alkyl(c1~c3), and the
pharmaceutically acceptable salts thereof.

7. A compound according to Claim 1 selected

from those of the formula:

R12
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wherein Y is -(CH,) i n is one when m is one and m is
two when n is zero;

R is the moiety:

0
Il
=-CAr

wherein Ar is the moiety:

R’

R6 is selected from moieties of the formula:

l’c ?l .I ‘l ll
=NCOAr®, =CONAr®, =NCOCHyAr’, =NCOMAr®,

..
=CH,CO0Ar*, =NCO-(CHy) ~cyoloalkyls

By . B

]
I
~NH=C~0-lower alky!{C~Cy) straight er Drenched,

n .
~KH=C-lower alkyl{G =C,) stralght or braanched,
-NHSO -lower alkyt{C,=Cq) strulght ar breoached,

[}
- |l
«NH~C-0~lovwer alkenyt(Cy,~C,) stralght ar branched,

]
i
=NB=-C—lower alkanyi{C ~Cy) siralght or branshed,

~XHSO -lewer clksny?(Cy—Cy) straight or branched,
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R1 and R2 are independently selected from hydrogen,
(cl-c3) lower alkyl, (cl-ca)lower alkoxy and halogen:;
wherein cycloalkyl is defined as C3 to c6 cyclealkyl,
cyclohexenyl or cyclopentenyl; Ra is independently
selected from hydrogen, -CH3, -C2H5,

-(CH, ) -N :: , -(cﬂz)q-N; 7 ,

=(CHy) =N . =(CHy) N o,

-(cuz)q-o—lower alkyl(cl-CB), QHZCH20H; q is one or
two;

Ry is independently selected from hydrcgen, -CH, and
-C,H,; and Ar’ is selected from the moieties:

2
R® RS
RS
R
W
RS
R® is selected from hydrogen, (C,-C5)lower alkyl,
(cl-c3)lower alkoxy, and halogen:;
R7 is selected from hydrogen, lower alkyl(cl-ca),
halogen, O-lower alkyl(c ) and CF3.
R and R9 are independently selected from hydrogen,
lower alkyl(c1 3), ~-S-lower alkyl(cl c3), halogen,

-NH-lower alkyl(C,-C;), -OCF,, -OH, -CN, -S-CF,, -NO
-NHé, O-lower alkyl(cl-c3),

3 37 27
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0
1
-0-c-(¢,-¢Cy4),
and CF3;
R} is selected from hydrogen, halogen, (cl-c3)lower

alkyl, hydroxy, COCIB, COCF3,

9

I ol

-C-0~lswer alkyi{C,-C3), -(cu,),u\' .
]

-(cnz).-O ’ -(Cll')‘-lO W o=(CHg) -~ 0,

~{CH;) ~O~tower alkyl(Cy=Cg), =(CHy) 0N,

lol ,_\_ —
—¢—towar alkyl(C,=Cy4) , -cllz-)l\/)l . -CR,-II\/>

.-cn,-u:;\n . -CHI-I’;I . =(CHy) - N NR,

“(CHy) (- n/_\u@
YN/

CHO, (cl-c3)lower alkoxy and q is one or two;
r1? ig selected from (cl—c3)lower alkyl, hydrogen,
halogen, and (cl-c3)1ower alkoxy; W’ is se;ected from
0, S, -NH, N-lower alkyl (Cl-c3) + NHCO-lower
alkyl(cl-cs), or Nsoz-lower alkyl(cl-c3);
and the pharmaceutically acceptable salts thereof.

8. A compound according to Claim 1 selected
from those of the formulae:



10

15

20

25

30

35

RS is the moiety:

0
]
=-CAr

wherein Ar is the moiety:

6
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R™ is selected from (a) moieties of the formula:
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I | fe T
-NCOAr*, ~CONAP', -NCDCH:A!'. -NCON

CONAr®*,
Rﬂ
~CH,CO0Ar*, =-NCO-(CH,) ~cycloalkyl;

-w%{él- i @] -

: 0
it
-NH=-C-O-1ower alkyl(Cy~Cy) stralght or branched,

0
14
~NH-C-Tower alkyl(Cy~Cy) straight or branched,
~NKSO,~lower alkyl{C ~Cq) atralght or branched,
0
Il
~RH-C~0-lowsr alkcnyl(c,-ca) stralght or branched,
0
H
=NH=-C-lower alkenyl(Cy~C,) stralght er branched,

~NHSO,-lower alkenyl(Cy-Cy) stralght or branched,

wherein cycloalkyl is defined as C, to Ce cycloalkyl,'
cyclohexenyl or cyclopentenyl; R, is independently

selected from hydrogen,--cna, -CZHS'
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-(cuz)q—u<:: ' -(cuz)q-N; 7.
+ .

/\
~(CHy) =N . =(CHy) N o ,

—(CHz)q-o-lower alkyl(cl-cs), ~CH CH20K; q is one or

2
two; ) )
is independently selected from hydrogen, =~CH. and
R, 3
-czﬁs:

and (b) a moiety of the formula:

.,
|

-N-COJ

wherein J is Ra' lower alkyl(cl-cs) branched or
unbranched, lower alkenyl(cl-cs) branched or unbranch-
ed, O-lower alkyl(cl-cs) branched or unbranched,
-0O-lower alkenyl(cl-ca) branched or unbranched, tetra-
hydrofuran, tetrahydrothiophene, or -CH,-K wherein K is
(cl-ca) lower alkoxy, halogen, tetrahydrofuran, tetra-
hydrothiophene or the heterocyclic ring moiety:

b
U gNY:

\ __/
G—F

~ wherein D, E, F and G are selected from carbon or

nitrogen and wherein the carbon atoms may be optionally
substituted with halogen, (cl-c3)lower alkyl, hydroxy,
-CO-lower alkyl(cl-cs), CHO, (cl-c3)1ower alkoxy,
-CO,~lower alkyl(C.-C.), and R_ and Rb are as

2 173 1 22
hereinbefore defined; R™ and R are independently
selected from hydrogen, (cl-c3)lower alkyl, (cl-c3)
lower alkoxy and halogen;

(c) a moiety of the formula:
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wherein R, 1s selected from halogen, (C,-Cy)

lower alkyl, -O-lower alkyi(Cy-Cs), OH,
o

]

~0-C-lower alkyl(C;~C5),-S~lower alkyl(C,=C3),

/Rs . —Ry

b Rg '
/l‘ /Ri
b b

and Ra' Rb are as hereinbefore defined;
and Ar’ is selected from the moieties:

RS RS
R5

Rs
wherein X is selected from O, S, NH, NCH3 and NCOCH3 ;
35 is selected from hydrogen (cl-ca)lower alkyl,
(cl-c3)1ower alkoxy, and halogen;

R’ is selected from hydrogen, lower alkyl(cl-c3),
halogen, o-lower alkyl(c ) and CF3,

R® and R are lndependently selected from hydrogen,
lower alkyl(c1 3), -S=-lower alkyl(c1 c3), halogen,
-NH-lower_alkyl(cl-c3), -OCF -0H, -CN, -S-CF -NO
—NHZ, O-lower alkyl(cl-c3),

3’ 3’ 27
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0
Il
-0-Cc~(C,-Cy4),
and CF3: .
Rll is selected from hydrogen, halogen, (cl-c3)lower
alkyl, hydroxy, coc13, cocra ¢

ﬁ /'b
~C-0-lowsr alkyl{C,~Cy), -(Cll,.)'n\‘ .
»
e e
~(CHy) o~ ¥ , =(CHy)~N » =(CHy) =N o,
={CHy) ~0~lower alkyl{Cy-Cy), ~(CHy) OH,

'l —r— —
—C=lower alkyi{C,~C4) , “CHy=N_ ~ZN , =CH,~N, ~
N~ 2 \">

~CHy=N N + =CHp=N SN+ =(CHy) - N NR,

~{CHz) .~ N u@
YN/

CHO, and (cl—c3)1oweralkoxy; q is one or two; R and
R13 are independently selected from (cl—c3)lower alkyl,
hydrogen, halogen, amino, (cl-csylower alkoxy or
(cl-c3)lower alkylamino; W’ is selected from O, S, -NH,
NH-lower alkyl(cl-c3), NHCO-lower alkyl(cl-c3) or Nso2
lower alkyl(cl-c3), and the pharmaceutically acceptable
salts thereof.

12
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9. A pharmaceutical composition useful for
treating diseases characterized by excess renal re-
absorption of water as well as congestive heart
failure, liver cirrhosis, nephrotic syndrome, central
nervous system injuries, lung disease and hyponatremia
in a mammal comprising a suitable pharmaceutical
carrier and an effective amount of a compound of Claim

1.

10. A method of treating diseases

characterized by excess renal reabsorption of water as
well as congestive heart failure, liver cirrhosis,
nephrotic syndrome, central nervous system injuries,
lung disease and hyponatremia in a mammal comprising
administering a compound of Claim 1 to said mammal in
an amount effective to alleviate the condition.

11. A process for preparing a compound of

the formula:

A—B

wherein Y is a moiety selected from;

is an integer from 0 to 2,

0
| il
—CHloweralkyl(C,~C5;) and —C—
A-B is a moiety selected from
-(CHz)mT“ Gnd -?-(CHZ)M-
RS RS
This Sheet Has B

unmummmﬁﬂ“"

- (cH,)

= wherein n
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wherein m is an integer from 1 to 2 provided that when

Y is -(CHz)n- and n is 2, m may also be zero and when n
is zero, m may also be three, provided also that when Y
is -(CHz)n- and n is 2, m may not be two;

the moiety

O

represents: (1) fused phenyl or fused substituted
phenyl optionally substituted by one or two substitu-
ents selected from (cl-cs)lower alkyl, halogen, amino,
(c1~c3)1ower alkoxy or (cl-c3)lower alkylamino; (2) a
5-membered aromatic (unsaturated) heterocyclic ring
having one heterocatom selected from O, N and S; (3) a
6-membered aromatic (unsaturated) heterocyclic ring
having one nitrogen atom; (4) a 5 or 6-membered aroma-
tic (unsaturated) heterocyclic ring having two nitrogen
atoms; (5) a 5-membered aromatic (unsaturated) hetero-
cyclic ring having one nitrogen atom together with
either one oxygen or one sulfur atom; wherein the S or
6-membered heterocyclic rings are optionally substitut-
ed by (cl-c3)lower alkyl, halogen or (cl-c3)lower-
alkoxy:

the moiety:

D

E
—_—
)_'F

is a five membered aromatic(unsaturated) fused nitrogen
containing heterocyclic ring wherein D, E and F are
selected from carbon and nitrogen and wherein the
carbon atoms may be optionally substituted by a
substituent selggteg_gyom halogggl_(cl-c3)lower alkyl,
hydroxy, Lo T
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i
~C-lower alkyli(C,-Cyg),
-CHO, amino, (cl-c3)lowera1koxy and (C,-C,)lower alkyl-
amino;
R3 is a moiety of the formula

0
[ B
—C—AT

wherein Ar is a moiety selected from the group consist-
ing of

wherein X is selected from O, S, NH, NCH3 and NCOCH3;
R? is selected from hydrogen, lower alkyl(cl-CB), -CO~-
lower alkyl(cl-c3),
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R
Rz

-sozlower alkyl(cl-cs): R! ana R? are independently
selected from hydrogen, (cl-cs)lower alkyl,
(cl-ca)lower alkoxy and halogen:;

Rs is selected from hyarogen, (cl-c3)lower alkyl,
(cl-c3)lower alkoxy and halogen:;

R® is selected from (a) moieties of the formula:
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Q a b

Ar',

R, R, R
DR
-NCOAr’, —-CONAr', -NCOCH,Ar*, —=NCON

-CH,CO0Ar*', -NCO-(CH,),-cycloalkyl;

R! R1
I I
-N-soz—<f::3> . =N-S0,CH, .
R2 R2
r? R!
R 0 R,0
‘ [
-.L'J{{}
o 2 2
R? R? '
0
-NH-C-0-lower alkyl{(C,-Cg) straight or branched,
0

H )
~NH-C-lower alkyl(Cy-Cg) strelght or branched,

~NHSO,-lower alkyl{C,~Cy} stralght or branchsed,
0
] -
~NH-C~0-lower alkenyl{(C,~Cy) stralight or branched,
0
i
~NH-C-lower alkenyi{(C,-C,) stralght or branched,

-NHSO,~lower alkenyl(C,~C4) stralght or branched,
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wherein cycloalkyl is defined as C, to C, cycloalkyl,
cyclohexenyl or cyclopentenyl; R, is independently
selected from hydrogen, -CHB, -C2H5,

R
=(CH,) - /R: , -(cuz)q-N( 7 '
—((;H Yo—N ) -{CH, ) -N 0
2 q . ) 2 q ’

-(CHz)q-o-lower alkyl(cl-c3), -CH,CH,OH, q is one or

two;
Ry, is independently selected from hydrogen, -CH,, and
-C,H,; and (b) a moiety of the formula:

\; \?N

N
N—-N

wherein Ar’ is selected from moieties of the formula:

-
W,

*@%
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wherein W’ is selected from O, S, NH, N-lower alkyl-
(cl-ca) NHCO-lower alkyl(cl-c3) and Nsozlower alkyl-
(C;-C3) |
R7 is selected from hydrogen, lower alkyl(cl-ca),
halogen, O-loweralkyl (C -c3) and CF3.
R® ana R® are independently selected from hydrogen,
lower alkyl(c1 3), -S-lower alkyl(cl-c3), halogen,
-NH-lower alkyl(cl-c3),-ocra, -0OH, -CN, -S-CFB, 'NOZ'
-NHZ, O-lower alkyl(cl-c3),

o

i

-0-6-(0,-6,) ]

. and CF3, and

10

R is selected from hydrogen, halogen and lower alkyl-

(c1 c3). which comprises reacting a compound of the
formulae:

Y D Y D
—F, and —F/ -
(CHy) N T_(cut )
H H

with a compound of the formula:

0

Ar-C-Q

wherein Q is a halogen or an activating group, which

results from conversion of an aryl carboxylic acid to a

mixed anhydride or from activation with a peptide .
coupling reagent, to give compounds of the Formula I.
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12. The compound according to Claim 1
N-[4-(5H-pyrrolo[2,1-c][1,4]benzodiazepin-10(11H) -
ylcarbonyl)phenyl]-2,4-dichlorebenzanmide.

13. The compound according to Claim 1
N-[4~-(5H-pyrrolo(2,1-c]{1,4)benzodiazepin-10(11H)-yl-
carbonyl) -3-chlorophenyl]-5-fluoro-2-methylbenzamide.

14. The compound according to Claim 1
N-[4-([[3-[ (dimethylamino)methyl]~SH~pyrrolo{2,1-¢c]{1,4]
benzodiazepin-10(11H)-yllcarbonyl]-3-chlorophenyl]-5-
fluoro-2-methylbenzamide.

heet Has Been Reilaced

i
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